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ANIMTUBHASE KOMOMHATOPUKA

Heab AMCHUNIMHBI:

OCBOCHHE aITUTUBHON KOMOMHATOPUKHU

3agauu AMCHUINJINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUM, KOHIENIMHA, METOOB U MOAeNeil) B
o0nacTu ajINTUBHON KOMOUHATOPUKY;

. MpUOOpETEeHNE TEOPETUUECKUX 3HAHUM M MPAKTUYECKUX YMEHUW U HaBBHIKOB B 001acTH
a/UTMTUBHON KOMOMHATOPHKH;

. OKa3aHUWE KOHCYJIbTallMM M TOMOIIM CTyJEHTaM B IPOBEIEHUU COOCTBEHHBIX
TEOPETUYECKHUX HC-CIIEAOBAaHUI B 00JaCTH alTATUBHON KOMOWHATOPHKH.

Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL 06yqa}oumec51 JOJIZKHBI

3HATb:

l (I)YH,I[aMCHTaJ'H)HBIe IIOHATHA, 3aKOHBI aIIUTUBHOMN KOM6I/IH3.TOpI/IKI/I;

0 COBpPCMCHHBIC HpO6JIeMBI COOTBCTCTBYIOIIIHX PA3CIIOB aJlINTUBHOMN KOM6I/IHaTOpI/IKI/I;

| IOHATHUA, AKCHUOMBI, MCTOAbI AOKA3aTCJIBCTB MW JOKA3aTCJIbCTBA OCHOBHBIX TCOPEM B

pasnenax, BXOIAIIMX B 0a30BYIO YaCTh UK,
O OCHOBHBIE CBOMCTBAa COOTBETCTBYIOLIUX MaTeMaTH4YECKHX O0BEKTOB;

O AHAJIMTUYECKNUE W YHCIICHHBIE TOAXO/bI U METOJbI JJISI PEIUICHUS TUIOBBIX MPUKIATHBIX
3a/1a4 aJIMTUBHON KOMOMHATOPUKH.

YMeTh:
U IIOHSATH IIOCTAaBJICHHYIO 3a7a4y;
O WCIIONIb30BaTh CBOW 3HAHMS A pelieHus (yHIAMEHTAIbHBIX M TPUKIAAHBIX 33724

aJIMTUBHON KOMOWHATOPUKY;
O OIICHUBATh KOPPEKTHOCTh TTOCTAHOBOK 337124,

] CTPOIr0 AOKA3bIBAaTh UJIN OIIPOBCPraTh YTBCPIKIACHUC,



l CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMEI PCHICHUA 3a4a4, B TOM YHCJIC U HCCTAHIAPTHBIX, U
MMPOBOAWTL UX aHAJIN3;

il CaMOCTOATCIIBHO BUACTD CJICACTBHA IMMOJIYYCHHBIX PC3YJIbTATOB,

0 TOYHO MPEJCTABUTh MAaTEMaTHUCCKUE 3HAHUS B OOJIACTH CIIOXKHBIX BHIYUCICHHUI B YCTHOU
Y IMCbMEHHOU (hopme.

BJIAETh:

O HaBbIKAMU OCBOEHUS 00JbIIOro 00beMa MH(pOpMauK U peleHus 3ajaad ( B TOM YHUCIIE,
CJIOXKHBIX);

il HaBBIKAMH CaMOCTOSTEILHOMN pa6OTBI 1 OCBOCHHA HOBBIX NJUCIHUIIINH,

O KyJIbTypOH TOCTAaHOBKH, aHAJIM3a M PEUICHUS MaTeMaTHYEeCKUX WM MPHUKIATHBIX 3aj]1ad,
TpeOy-IOIUX Ui CBOETO pEeHIeHHs] HCIOJIb30BaHUS MaTEMaTHUYECKHUX IIOJXOJ0B U METO/OB
a/UTMTUBHON KOMOMHATOPHKH;

0 NpCAMETHBIM S3BIKOM CJIOKHBIX BBIUHCIICHMA W HaBBIKAMH rpaMOTHOI0 OIIKMCAaHUA
peicHrA 3aJa4d U MPCACTABJICHUSA IMOJTYYCHHBIX PE3YJIbTATOB.

TeMbl U pa3jeiibl Kypca:

1. HepaBenctso [lntonneke

[Tpocreiinye COOTHOIIEHHS MEXYy pa3MepaMHu CyMM MHOXECTB.

2. I'pynnbl NOIMHOMUAIBHOTO pOCTa

Poct cnoxkHocTn rpynmnsl.

3. I'pymiibl, NOpOKAEHHBIE AaBTOMATAMH.

JleficTBHsI HA KOPHEBBIX JIEPEBbSIX.

4. Knaccugukanus aBTOMaTHBIX TPYII € ABYMS COCTOSHUSAMU U andaButoM {0, 1}.
Teopema banora-Cemepenu-I"ayapca. Crapiiue sHEpPTUU, CTPYKTYPHBIE TEOPEMBI.
5. Meron Hunscena

Ero TeOMCTPpHUYICCKAA UHTCPIIpETALIUA.



AHHOTAUMH K pa004YuM NPOrpaMMam U CHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Anaredpa u reomeTpust

Heab AMCHUNIMHBI:

O3HakoMJIEHHE CIylIaTreneld ¢ OCHOBaMH aireOpbl U IeOMETPUH M MOJATOTOBKA K H3YUEHHIO
JIPYTUX MaTeMaTU4ecKHX KypcoB — IU(QepeHINaIbHbIX YpaBHEHHH, TEOpHH (DYyHKIHIA
KOMILJIEKCHOTO TIEPEMEHHOT0, YpaBHEHHI MaTeMaTHIeCKOH (U3NKH, (HYHKIIMOHATILHOTO aHAIN3a,
AHATUTHYECKOW MEXAaHUKH, TEOPETUYECKON (PU3UKH, METOIOB ONITUMAIIEHOTO YIIPABICHUS U JP.

3agauu AMCHUIINHBIL:

O [IpuobOperenne ciaymarensiMd TEOPETUYECKUX 3HAHUKW W TPAKTHYECKHUX YMEHUH H
HaBBIKOB B OOJIACTH MAaTpPUYHOW aireOpbl, TEOPUH JMHEWHBIX MPOCTPAHCTB, TEOPUH TPYIIIL,
AQHAJIMTUYECKON r€OMETPUH;

l IIOArOTOBKAa cnymaTeneﬁ K U3YYCHHUIO CMCIKHBIX MATCMATUYICCKUX NUCHUIIINH;

O prOOpEeTeHNE HABBIKOB B IPUMEHEHUHN METO/IOB aHAJTUTHYECKOW T€OMETPHH U IMHEWHON
anreOpsl B PU3HMKE U APYTUX €CTECTBEHHOHAYYHBIX JAUCIUILTHHAX.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

0 OnpeneneHI/Ie BCKTOpa U onepaunﬁ C BCKTOpaMH (CKaJ'IHpHOC, BCKTOPHOC U CMCIIAHHOC
HpOI/ISBeI[eHI/IC), HX CBOICTBa U (I)OpMy.]'IBI, CBA3aHHBIC C OTUMU OIICPpaAlIUAMU,

YpaBHEHUs NPSMBIX JIMHAW, IIJIOCKOCTEH, IMHUN U TOBEPXHOCTEH BTOPOTO MOPSAAKA;
CBOMCTBA JIMHUN BTOPOTO MOPAAKA;

OIpeJieJIeHUe BEKTOPHOTO MTPOCTPAHCTBA, MX CBOWCTBA U (POPMYJIbI;

IIOHATHE PaHra orneparopa:

ornepanru ¢ MaTpunaMu, MCTObl BEIYUCIICHUSA PaHI'da MAaTpULbI U ACTCPMUHAHTOB,

O 0o o o 0o O

TEOpeMBbl O CHCTeMax JIMHEWHbIX ypaBHeHuH Kponekepa-Kanemmm u ®penroneMma,
npaBuiio Kpamepa, obiiee penienrne cucTeMbl THHEHHBIX YpaBHEHUH;

W OCHOBHBIC OIIPCACIICHUA U TCOPEMBI O JIMHEMHBIX IMMPOCTPAHCTBAX U NOANIPOCTPAHCTBAX, O
JIMHEMHBIX OT06pa)KCHI/I$IX JIMHEMHBIX MMPOCTPAHCTB;



0 KOOpIMHATHYIO  3alUCh  CKaJsPHOTO  TMPOM3BEICHHS,  OCHOBHBIE  CBOWCTBa
CaMOCOIIPSDKEHHBIX MTPeoOpa3oBaHui;

O OCHOBBI TEOPHH JIMHEHHBIX TPOCTPAHCTB B 0O0BEME, OOECHEUMBAIOIIEM H3YYECHUE
AHATUTHYECKOW MEXaHUKH, TEOPETUYECKON (PU3UKU U METOJOB ONITUMAIILHOTO YIIPABICHHS.

0 orpeeNeHus MOIYrPyI, MOHOUIOB U TPYIII;

0 TeopeMmy Jlarpanxka o mnoarpymnmax B TpyIIe, TEOPEMY O CTPOCHUU IOATPYIII B
LHUKJIAYECKUX IPyNIax;

l or€panuu ¢ MaTpuaMu, METOAbI BEIYUCIICHUA paHra MaTpyuibl U ACTCPMUHAHTOB,

O OTpeJieIeHue M CBOWCTBA HAMOOJBIIET0 OOILIETO JAEIUTENs] B KOJbLIE MHOTOYJICHOB;
anroput™ EBKIMIA /I TOMCKA HAMOOIBIIIETO O0IIEro AeTUTENs,

O OCHOBHYIO T€OpeMy aireOpbl 0 KOPHSAX MHOTOWICHOB HAJI I0JIEM KOMILJICKCHBIX YHCET,;

0 TEOpeMbl O cucTteMax JIUHEHHbIX ypaBHeHud Kponekepa-Kamemnmu u ®penaronsma,
npasuiio Kpamepa, ob1iiee pelieHre cucTeMbl TMHEHHBIX YpaBHEHUH;

O OCHOBHBIE OIIPE/EIICHUS U TEOPEMBI O JIMHENHBIX IPOCTPAHCTBAX U MOAIIPOCTPAHCTBAX, O
JMHENHBIX 0TOOPAKEHUAX JTMHEHHBIX IPOCTPAHCTB;

l OIIpCACIICHUSA U OCHOBHBLIC CBOCTBa COOCTBEHHBIX BCKTOPOB, COOCTBEHHBIX 3Ha‘leHHﬁ,
XApPAKTECPUCTHICCKOI'O MHOI'OYJICHA,

O ONpeNleIeHUe W  CBOMCTBAa KOPJAHOBOH HOPMalbHOH (OPMBI; MHHUMAIBHOTO
MHOT'OWIEHA;
O IPUBEJCHUE KBAJPATUUHONU (POPMBI K KAHOHUYECKOMY BUAY, 3aKOH MHEPIMH, KPUTEPUN
CuibBecTpa;
O KOOPAMHATHYKO  3allUCh  CKaJsApHOIO  IPOM3BENCHMs,  OCHOBHBIE  CBOMWCTBA

CaMOCONPSKEHHBIX PeoOpa30BaHuUM;

O OCHOBBI TEOpUM JIMHEHHBIX MPOCTPAHCTB B O0BEME, OOECHEUMBAIOIIEM H3yUYEHUE
AHAIUTUYECKON MEXaHUKH, TEOPETUYECKON (PU3UKU U METOJ0B ONTUMAJILHOTO YIIPABIICHUS.

yMeTb:

0 HpOI/I3BOI[I/ITB MAaTpUYIHBIC BBIYHUCIICHUSA, HAXOIAHUTb O6paTHYIO MaTpuny, BBIYUCIIATH
ACTCPMUHAHTBI;

O MIPUMEHSTHh BEKTOPHYIO alIre0py K peleHUI0 TeOMeTpUYECKUX U (PU3NUECKUX 3ajay;

0 pemarb TEOMETPHUYECKHE 3aJadyd METOJOM KOOpPAWHAT, TPUMEHSTh JIMHECHHBIC
npeoOpa3oBaHus K PEIICHNI0 TEOMETPUUECKUX 3aay;

W MMPOU3BOJUTH MATPUYHBIC BBIYUCICHUA, HAXOIUTDH o6paTHy10 MaTpuny, BBIYUCIATH
ACTCPMUHAHTHI.
l HaxXOJUuTh YUCJIICHHOC PCHICHUC CHCTCMBI JIMHEHBIX ypaBHeHHfI, HUccjaea0BaTb CUCTEMBI

JIMHENHBIX YPABHEHUI HA COBMECTHOCTB;



0 OIIEpUPOBATH C IJIEMEHTAMH U MOHATUAMU JIMHEHHOTO IIPOCTPAHCTBA, BKIIIOYasi OCHOBHBIE
THUIIBI 3aBUCUMOCTEH: JIMHEIHBIE ONlepaTopbl, OMIIMHEHHbIE U KBaJpaTHUHbIE ()OPMBI;

] IMPUMCHATH HAYAJIbHBIC IIOHATHA K PCHICHUTIO HCCJIOKHBIX 3a7a4 TCOPUHU I'PYIIIT;

O HaxOJUTh HaWOOJIbIINK OOUTUI JENUTETh U HAaUMEHbIIIeEe 001ee KpaTHOE MHOTOUYJICHOB,;
BBIPQKATh UX YEPe3 CAMU MHOTOWICHBI;

O MPOU3BOIUTh MATPUYHbBIC BBIUMCIICHUS, HAXOAWUTh OOpPATHYIO MATpPHIly, BBIYUCIATH
JIETEPMUHAHTHI;
0 HaXO/UTh YUCICHHOE PEIIEHNE CUCTEMbI JIMHEHHBIX YPABHEHUI. HAXOJUTh COOCTBEHHbIE

3HAYEHUS] U COOCTBEHHBIC BEKTOPHI JMHEHHBIX MpeoOpa3oBaHUil, MPUBOIUTH KBaJIPAaTUYHYIO
dbopMy K KAHOHMYECKOMY BHIYy, HAXOAUTb OPTOHOPMHUPOBAHHBIA 0azuc M3 COOCTBEHHBIX
BEKTOPOB CaMOCOMPSKEHHOT0 MpeoOpa3oBaHus;

0 MPUBOANUTH MATPHILY K KOPJAHOBOH HOpPMalbHOU (opme; HaXOAUTh KOPAAHOB Oa3uC U
MOJICYUTHIBATh KOJUYECTBO >KOPJAHOBBIX KJIETOK, OTBEYAIOIIMX 3aJaHHOMY COOCTBEHHOMY
3HAYEHUIO;

l BBIYUCIIATH XapaKTepI/ICTI/I‘ICCKI/Iﬁ 1 MUHHUMAaJIbHBI MHOTOYJICHBI MaTpHuLbI:

O ONEPUPOBATH C AIEMEHTAMH U NOHATUSMU JIMHEHHOTO MPOCTPAHCTBA, BKJIKOYAsl OCHOBHbIC
THUIIBI 3aBUCUMOCTEH: JINHEHHBIC OTIEPaTOPhI, OMIIMHEHHBIC U KBaIpaTHYHBIC (DOPMEI.

BJIa/1eTh:

0 O0mMMHU  TOHATHSAMU U OINPEACIICHUSIMHU, CBSI3aHHBIMM C BEKTOpaMH: JIMHEHWHas
HE3aBUCUMOCTh, 0a3UC, OPUEHTAIUS IIJIOCKOCTH U MPOCTPAHCTBA;

O OpPTOrOHAJILHON KJIaccu(uKaluel TMHUN BTOPOTo MOPsIKa.

O OOUIMMHU MOHATUAMH U ONPEEICHUSIMHU, CBA3aHHBIMU C MaTPUUHOM anreOpoit;

[ r€OMETPUYECKON MHTEPIPETALMEN CUCTEM JINHEWHBIX YPAaBHEHUN U UX PEILCHUN;

O MOHATUAMM JIMHEMHOIO IIPOCTPAHCTBA, MATPUYHOM 3alMCBIO IOAIPOCTPAHCTB U
0TOOpakeHUi;

[ YMEHHEM I0JIb30BaThCsl HEOOXOAUMOM JUTEpaTypou AJisi pelleHus 3ajad MOBBIIIEHHOM

TPYIHOCTH (B BapHaTUBHOMN YacTH Kypca).

O OOIIMMU MOHATHAMHU U ONPEAETICHUSIMH, CBSI3aHHBIMH C MAaTPUYHON areOpoi;

[ r€OMETPUYECKON MHTEPIPETANMEN CUCTEM JINHEWHBIX YPAaBHEHUN U UX PEILCHUN;

O MOHATUSAMM JIMHEMHOTO NPOCTPAHCTBA, MATPUYHOM 3alUCBhI0 TMOJMIPOCTPAHCTB U
OTOOpaKCHHUII;

0 CBEJICHUSIMU O IIPUMEHEHUSAX CIIEKTPaAJIbHBIX 33/1a4;

O CBOMCTBAaMM MHOTOYJIEHOB M HAaWOOJIBIIETO 0OIIEro MHOKHUTEIS;

O MOHATUEM YKOP/AaHOBOM HOPMaJIbHON (POPMBI U YMEHUEM ITPUBOAUTH MATPHUIIBI K HEH;

O NPUMEHEHHUSIMU KBaJPAaTHUHBIX (JOPM B TEOMETPHUHM U aHAJIH3E,



0 MOHATUSIMH CONPSKEHHOTO U OPTOTOHAJILHOTO MpeoOpa3oBaHMUs;

O IIPUMEHEHUSMHM E€BKJIMJIOBOM METPUKM B 3aJa4ax I€OMETPUM M aHaIM3a, pa3InYHbIMHU
IIPUIOKEHUSIMHA CUMMETPUYHON CIIEKTPAJIbHON 3a/1a4u;

0 YMEHHEM IO0JIb30BaThCs HEOOXOAUMOM JIUTEpaTypol i pelIeHUs 3ajad MOBBIIIEHHOM
TPYJAHOCTH (B BApUaTUBHOMN YacTH Kypca).

TeMbl U pa3jesibl Kypca:
1. Bexropnas anredpa

1. 1. HanpaBneHHble OTpe3kH MU AeMcTBUS Haj HUMU. Omepanuu CI0KEHUs HalpaBlIE€HHBIX
OTPE3KOB M YMHOXKEHMS HMX Ha uucna. Mx cBoiictBa. BekTopHOE NpOCTPaHCTBO.
KoMMyTaTuBHOCTB, aCCOIIMATUBHOCTD U AUCTPUOYTUBHOCTH ONEPAIM C BEKTOPAMH.

1.2. JIuHeiiHO 3aBHUCHMBIC U JUHEHHO HE3aBHCHMBIE CHCTEMBI BCKTOPOB. Basnc, KOOpJAHHATBI
BCKTOpPOB B basuce. KOOpI[I/IHaTHOG npeacTaBJICHUC BCKTOPOB. OHCpaI_II/II/I C BCKTOpaMu B
KOOpAWHATHOM IIPCACTABJICHUU. N3meneHue KOOpZHMHAT BCKTOpa IIPpH 3aMCHC basmuca.
HCO6XO,I[I/IMOG U O0CTAaTOYHOC YCJIOBUC JIMHEHHOM 3aBUCHUMOCTH BCKTOPOB B KOOp,HHHaTHOﬁ

dbopwme.

1.3. OpueHTHpOBaHHbIE TPOMKHU BEKTOPOB. BekTOpHOE ITpOU3BEIEHUE, €ETO CBOICTBA, BHIPAXKEHUE
B OPTOHOPMHPOBAHHOM Oa3uce. ['eoMeTpudecKuii CMBIC BEKTOPHOTO Mpou3BeieHus. B3anMubIi
6a3uc. BelpakeHre BEKTOPHOr0 NMPOU3BECHUS B IPOU3BOJILHOM Oasuce.

1.4. CmemanHOE IPOU3BENCHUE BEKTOPOB, €TI0 CBOWCTBA, BBIPA)KEHHWE B IPOU3BOJIBHOM U
OPTOHOPMHUPOBAHHOM 0Oa3ucax. ['eoMeTpuuecKuii CMbICI CMELIAaHHOTO MPOU3BEACHUS. Y CIIOBUS
KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB. DopMyia JBOIHOIO BEKTOPHOI'O IIPOU3BEIEHUS.
BoiBoa hopmysibl ABOWHOTO BEKTOPHOTO MPOU3BEICHHUS.

2. Metop xoopauHaT

2.1. O61mas fexapToBa U MPsIMOYTOJIbHAsI CHCTEMBI KOOPAUHAT. MI3MeHeHne KOOpMHAT TOUKHU ITPH
3aMEHe CHCTEeMBbI KOOpAuHAT. Marpuna nepexoaa u ee cBoucTBa. QopMylibl epexona Mexay
IPSAMOYTOJIBHBIMA CUCTEMaMU KOOpPAMHAT Ha IUIOCKOCTH. IlomspHas, uuiauHApUYecKas U
chepuueckas cucteMbl KoopauHaT. DopMmynbl Mepexofa MeXAy HUMHU M TPSMOYroJIbHON
CUCTEMOH KOOpPMHAT.

2.2. OpToroHanbpHbl€ NPOEKLHUHU BEKTOPOB M HX cBoHcTBa. CKaJasipHOE NPOU3BEACHHE, €ro
CBOMCTBA, BBIpaXKeHHE B KoopauHatax. DopMyiibl i1 ONpeneaeHUuss PaCCTOSIHUSA MEXAY ABYMS
TOYKAaMH U yrjia MCXKY ABYMs HAIIPABJIICHUAMM.

2.3. KoopaunaTHOe 3ajaHHM€ JIMHUNM Ha IUIOCKOCTH, IIOBEPXHOCTEH B IIPOCTPAHCTBE.
Anrebpanueckue JIMHUU U MTOBEPXHOCTH. VIHBapHaHTHOCTh MOpsAKa alreOpandeckux JUHUN Ha
IUIOCKOCTH IIPH 3aMEHE JAEeKapTOBOM cUCTeMbl KoopaunHar. KoopauHaTHOe 3ajaHMe JIMHUN B
npocTtpaHcTBe. HBapumaHTHOCTH TOpsAKa anreOpanvyeckux JIMHUM M T[OBEpPXHOCTeH B
IIPOCTPAHCTBE MPU 3aMEHE JeKapTOBOM cucTeMbl koopauHaT. KoopanHatHoe 3aganue ¢uryp Ha
IUIOCKOCTH U TEJl B IPOCTPAHCTBE.

3. Ilpsimas 1 MIOCKOCTh



3.1. Ilpsimast HA TUTIOCKOCTH W B MPOCTPAHCTBE. BEKTOpHBIC M KOOPAUHATHBIE CIIOCOOBI 3aaHUs
OpsMOM Ha IUIOCKOCTH M B mpocTpaHcTBe. [Imockocts B mpoctpancTBe. CriocoObl 3agaHus
IJIOCKOCTHU B IIpocTpaHcTBe. [103UIIMOHHBIE U METPUYECKUE 3a4a4U O IPSIMBIX U IUIOCKOCTSX B
npoctpanctBe. llepeBon onHON (HopMBI OmHMCcaHUsT NPSAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE B
apyryio popmy. [Tygok npsmeix. I1ydok u cBsizka mockocteil. JInHeiiHbIe HEpaBEHCTBA.

4. JIuauu BTOPOTO MOpsJIKa

4.1. AnreOGpanveckue JUHHUM 2-TO TOPsJIKa HA IIOCKOCTH. VX opToroHanbHas Kiaccudukarms.
[IpuBenenve ypaBHEHHUS JUHUM 2-TO MOpsIKa K KAHOHUYECKOMY BUIY. LleHTpanbHbIe JIMHUU.
CornpsikeHHbIE TUaMeTpbl. ACUMIITOTHYECKUE HanpaBieHus. MIHBapuaHThI.

4.2. DOnnunc, runepbona u napabona. Mx cpoiictBa. KacarenbHble K UIHICYy, TUnepoosie u
napa0oJe. YpaBHEHHE 3JUINIICA, TUIIEPOOIIBI U TapadoIbl B MOJISPHON CHUCTEME KOOPANHAT.

5. Matpuisl 1 CHCTEMBI JIMHENHBIX YPABHEHUI

5.1. TlonsTre 0 TUHEWHBIX MPOCTPAHCTBAX M MX OCHOBHBIX CBOMcTBax. Marpuibl. Onepanuu
CIIOKEHHSI U YMHOXKEHUSI MaTpull Ha yucia. OnpeaenuTeny KBaJpaTHBIX MaTpuil 2-TO U 3-TO
MOPSIKOB.

5.2. YMHOXeHue u oOpallleHue MaTpul. DJIeMEeHTapHble IIpeodpa3oBaHus MaTpull. MaTpuyHas
dbopMa 37IeMEHTaPHBIX TPEOOPa30BAHUM.

5.3. OmpeneneHue W OCHOBHBIE CBOICTBa JETEPMHHAHTOB. MUHOpPBI, anredpanveckue
JOTIOTHEHHUS, Pa3JI0KEHUE JeTEPMUHAHTA T10 3JIEMEHTaM CTPOKH UITH cTon01a. GopMyIia MoIHOTro
pa3oXKEeHUs IeTEPMHUHAHTA U €€ CIe/ICTBUA. JleTepMUHAHT MTPOU3BEACHUS MAaTPHII.

5.4. Pemenue cucreMm JIMHENHBIX ypaBHeHUH 1o Meroay Kpamepa. Panr matpuisl. Teopema o
6a3ucHoM MuHope. Teopema o paHre MaTpHUIIbI.

5.5. Cucrembl nuHeilHbIX YypaBHeHMH. Teopema Kponekkepa-Kamemm. ®yHnameHtaabHas
CUCTEMa peLIeHU M ollee pelieHne OAHOPOJHOM CUCTeMbl JUHEHHBIX ypaBHeHuM. OOiuee
pelieHre HeoJHOPOoAHOM cucteMbl. Merox ['aycca.

5.6. Marpu1iibl TMHEHHOTO OTOOpaXeHUs M JMHEHHOro MpeoOpa3oBaHUs i KOHEYHOMEPHBIX
npoctpadcTB. Onepanuu Haja JIMHEHHBIMM TpeoOpa3oBaHUSIMM B KOOpPAMHATHOH (opme.
M3MeHeHHe MaTpullbl JIMHEHHOrOo OTOOpaskeHHs MpH 3aMmeHe ©0a3ucoB. M3oMopousm
IIPOCTPAHCTBA JIMHEWHBIX OTOOpaXEHHUI U MPOCTPaHCTBA MATPULL.

6. JIuneitnoe IMPOCTPAHCTBO HAJl IPONU3BOJIBHLIM I1OJIEM

6.1. AxcmoMaruka JHHEHHOro mpocTpaHCTBA. JIMHEHHAs 3aBUCHMOCTh U JIMHEHHAas
HE3aBUCHMOCTh CHCTEM JJIEMEHTOB B JIMHEHHOM mpocTpaHcTBe. Pa3MepHocTs U 0aswc.
[ToampocTpaHcTBa U JIUHEITHBIE 000JI0YKH B JIMHEWHOM mpocTpaHcTBe. CyMMa U mepeceueHne
noanpocTpaHcTB. IIpsmas cymma. @opmynia pa3MEpHOCTH CYMMBbI MOJNPOCTPAHCTB. BriBoA
(GbOpMyITBI Pa3MEPHOCTH CYMMBI TTOAPOCTPAHCTB. [ MIepIIocKOCTH.

6.2 . Pa3noxenue mno Oa3zucy B JMHEHHOM mpocTpaHcTBe. KoopanHaTHOe mpeacTaBieHUE
AJIEMEHTOB JIMHEMHOTO MpPOCTpaHCTBa W omepanuii ¢ HuMu. Teopema 00 wuzomopdusme.



Koopnunataas ¢dopma HEOOXOAWMOTO M JIOCTATOYHOTO YCJIOBHS JIMHEHHOW 3aBHUCHUMOCTHU
AJIEMEHTOB.

6.3. lI3MeHeHMe KOOpAMHAT IIpU M3MEHEHUM Oaszuca B JIMHEHHOM IpOCTpaHcTBE. Marpuua
nepexonaa u ee cBorcTBa. Koopaunarnas ¢opma 3aganus MOANPOCTPAHCTB U THIIEPILIOCKOCTEH.

6.4. JluHeitHpie OTOOpaXK€HWs | JIMHEWHBIC MPeoOpa3OBaHMs JIMHEMHOTO MPOCTPAHCTBA.
Onepanui  Hajx JWHEHHBIME TIpeoOpaszoBanusiMu. OOpatHoe mpeoOpazoBanme. JInHeWHOE
MIPOCTPAHCTBO JIMHEHHBIX OTOOpakeHHI. ANreOpa JTMHEHHBIX TPeoOpa30BaHUM.

6.5. Jlunetinsie popmel. ConpspkeHHOE (IBOMCTBEHHOE) IPOCTPAHCTBO. broproronansHelil 6a3uc.
Bropuunoe conpsikeHHOE IPOCTPAHCTBO.

7. OCHOBHBIE OIpPENEIEHMS TEOPUHU IPYIIIL, KOJIEL U NoJIei

7.1. MOoIIIHOCTh KOHEUHOT'O BCKTOPHOI'O IIPOCTPAHCTBA U KOHCYHOI'O ITIO0JIA. KonunuectBo 0a3ucoB
H IOAITPOCTPAHCTB KOHCUYHOI'O JIMHEHHOT O IIpOCTPaHCTBA.

8. IlpenBapurenbHbie TEOPEMBI TEOPUH TPYIII

8.1. Ilonstue rpynmbl, koibia u nonsd. llopspok snemenrta. lluxinyeckue rpynmel, HX
noarpymnmnsl. Teopema Jlarpanxka u ee cieCTBUs. XapaKTepUCTUKA MOJIS.

9. MHoro4eHbI, UX CBOMCTBA

9.1. Komblio MHOTOWICHOB Haj mojieM. Hanbombimmii oOmuii nenurens. AnroputM EBkimna,
nuHeiHoe Beipaxkenne HO/I.

9.2. OcHoBHas Teopema anreOpsl JIsi MHOTOWJICHOB.
9.3. Kopuu mHorounenoB. Teopema besy. ®opmanbHas npousBoaHas. KpatHeie KOpHH.
10. CnexTpaJibHble CBOMCTBA MaTPHUIIbI

10.1. WMuBapuantHele noanpocTpaHcTBa. COOCTBEHHBIE BEKTOPbI M COOCTBEHHBIE 3HAUYCHMS.
XapakTepuCTUUYECKUH MHOTOUJICH U €ro MHBapUaHTHOCTb. Cien mpeoOpa3oBaHUsl.

10.2. lHBapuaHTHBIE MOANPOCTPAHCTBA MAJION Pa3MEPHOCTH B KOMIUJIEKCHOM U BEIIECTBEHHOM
CIIy4asx.

10.3. JIuneliHas HE3aBUCHMOCTh COOCTBEHHBIX BCKTOPOB, NPUHAMJICIKAITUX TIOINIAPHO PA3JIMIHBIM
COOCTBEHHBIM 3HAYCHHSIM. Anre6pa1/1qec1<a51 U TCOMCTpPUYUCCKAass KpPaTHOCTb COOCTBEHHOT'O
3HA4YCHHS. Y CIIOBUS AUaroHaJIu3npyeMoCTu Hp606p330BaHI/I$I.

11. Xopnanosa HopmanbHas popma

11.1. TlpuBenenne MaTpuilbl mpeoOpa3oBaHUus K TPEYroJibHOMY BHAy. Teopema ['ammiibToHa-
Kamm.

11.2. ®opmynupoBKa TEOpEMBI O KOPIaHOBOM HOpMabHOU (hopme. CBeleHUE T0Ka3aTeIbCTBA
CYIIIECTBOBAHMS K CITy4at0 OJIHOIO COOCTBEHHOTO 3HAUEHUSI.

11.3. CymectBoBaHuEe XOpAAaHOBOH HOpMalbHON (OPMBI B Cily4ae OIHOIO COOCTBEHHOTO
3HA4YCHUsI.



11.4. EAMHCTBEHHOCTh KOPJAHOBON HOpMaJIbHOW (opMbl. MeToa ee HaxXOXACHHUS 0e3 MOMCKa
»opJaHoBa Oa3uca.

11.5. MuHMManbHBII MHOTOWIEH JIMHEHHOTO MpeoOpa3oBaHMs, €ro CBS3b C >KOPAAHOBOU
HOpMaIbHOU (HOPMOIA.

12. HenuHelinble 3aBUCUMOCTHU B IMHEHHOM MPOCTPAHCTBE

12.1. bununeiinbie Gpopmel. KoopaunatHas 3anuck OunuHerHo# Gopmbl. MaTpuiia OMIHMHEHHON
dbopMbI U ee u3MeHeHue npu 3aMeHe 6azuca. CUMMeTpUYHbIe OUITHHEHHbBIE (OPMBI.

12.2. KBanparuunsie popmsl. [IpuBenenne kBaapaTuaHoi (OpMbI K KAHOHUYECKOMY BUY.
12.3. Inaexcol HHEPIMK KBAaAPAaTHUHON (OPMBI. 3aKOH WHEPIUH.
12.4. TlonoxxutenbHO onpeeieHHbIe KBaapaTuunbie hopmbl. Kputepuit CunbBectpa.

12.5. Tlomyropanuneiinbie (OpMBI B KOMIUIEKCHOM IPOCTPAHCTBE. DPMHUTOBBI KBaJpaTHYHBIC
¢dopmel. [IpuBeneHre K KAHOHMYECKOMY BHTY.

13. EBK/IM/IOBBI U YHUTAPHBIE MPOCTPAHCTBA

13.1. EBKIMIOBO HPOCTPAaHCTBO. BbIpa’keHue CKaISpHOIO NPOU3BENEHUS B KOOpAUHATAaX.
CaoiictBa maTpuilsl ['pama. OpToHOpMUPOBaHHBIE 0a3UCHI U OPTOTOHAIBHBIE MATPHUIIHI.

13.2. Ipouecc oproronanuzauuu ['pama-IlImuara. CyliecTBoBaHHE OPTOHOPMHUPOBAHHOTO
0a3uca B €BKJINI0BOM MpocTpaHcTse. M3oMopdu3m eBKINI0BBIX TPOCTPAHCTB.

13.3. OpmuToBO nipocTpaHcTBO. CyIIECTBOBAHUE OPTOHOPMHUPOBAHHOTO Oa3uca.

13.4. OproroHanbHOE€ JONOJHEHUE MOANPOCTPAaHCTBA. OpPTOroOHaIbHOE MPOEKTUPOBAHUE.
EctecTBeHHbII H130MOP(HU3M EBKIUI0BA TPOCTPAHCTBA U COMPSHKEHHOTO K HEMY.

14. JIunelinple onepaTopsl B €BKIMJOBBIX U YHUTAPHBIX IPOCTPAHCTBAX

14.1. TIpeobpazoBaHue, conpspkeHHOEe JaHHOMY. Ero cymiectBoBaHue M €JMHCTBEHHOCTh, €ro
ceorictBa. Teopema dpearonapma.

14.2. CamoconpspkeHHOE JIMHEWHOe mpeoOpasoBanue. CBOWCTBA  CaMOCONPSHKEHHBIX
npeoOpa3zoBanuii. CylllecTBOBaHHE OPTOHOPMHUPOBAHHOTO 0Oa3uca W3 COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSKEHHOTO JITHEHHOTO MPeo0pa3oBaHMsL.

14.3. OptoroHaibHbele npeoOpa3oBaHUs M UX CBOMCTBAa. KaHOHMYeCKHH BUJ OpPTOrOHAIBHOIO
npeoOpa3oBaHusl.

14.4. TlonsipHOE pa3ioKeHHE JINHEWHOTO MPeoOpa30BaHUH B €BKIMIOBOM MPOCTPAHCTRE.

14.5. IlpuBenenue kBagpaTuIHO (HOPMBI K TTIaBHBIM ocAM. OJHOBpEMEHHOE MPHUBEICHUE Maphl
KBaJPaTHYHBIX (GOPM K THUArOHAIbHOMY BHUJY.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

AnredOpanyeckue KpuBble

Heab AMCHUNIMHBI:

[emsamMu OCBOEHUS AUCUMILIMHBI SBIISIIOTCS OCBOCHHUE KJIACCUUYECKOro paszaena MmateMatuku XIX
BEKa; 3HAKOMCTBO C COBPEMEHHBIMH MOIX0/IaMH | 33]Ja4aMH, BO3HUKAIOIIUMU B alTreOpandecKoi
reoMeTpun

3agauu AMCHUIINHBIL:

. OCBOCHHE CTYJEHTAaMHU 0a30BbIX 3HAHUU (TTOHATHI, KOHIIEIIUNA, METOJIOB U MOJIEIIEH) ;
. MpHOOpETEHNE TEOPETUYECKUX 3HAHUM U TPAKTHUECKUX YMEHUN U HaBBIKOB;
. OKa3aHWE KOHCYJIbTAIM W TIOMOIIM CTYyJIEHTaM B TMPOBEIECHUU COOCTBEHHBIX

TEOPETUYECKUX UCCIETOBAHNM,

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEeHUsI 0 TUCHUIJIMHE (MOYJIIO)
B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI O0yYaroIrecs JOIKHbI

3HATh:

3HATb NPUMEPBI anre6panquKI/Ix KpPHUBBLIX

yMeThb:

BBIYUCIIATH I'PYHIIBL CI/IMMeTpI/Iﬁ anre6pa1/1quKI/IX KPHUBBIX

BJIa/1eTh:

BJIaACTh BBIYMCIICHHEM HpOCTeﬁHlHX MMPpUMEPOB NPOCTPAHCTB MO,Z[y.]'I@fI anre6pa1/1quKI/IX KpHUBBIX,
YMCThH BBIYUCIIATH UX I'PYIIIIBI U KOJIbIA KOTOMOJIOTHH

Tembl U pa3ensl Kypca:
1. Kparkas ucropus
[Tudaropossl Tpoiiku B BaBunone

Konnueckue ceuenus B [[pesneit ['pennn



HrroToHOBCKas Kiaccudukaius KyOn4eckux KpuBbIX
[Tnockue npoeKkTUBHbBIE KpUBbIE B 19-M Beku

AGeneBbl HHTETpaIbl

Mopynu xpuBsIx 10 Pumany u npocrpancrtsa I'ypeuna
2. IInockue KpuBbIe

HenpoBoanmblie KpuBbIeH MOJIS PAllMOHAIBHBIX QYHKIUN HA HUX
BupanmonansHeIil n30MophuU3M

I'pynima KpeMonbl

OcoOenHoctu

KBanpatuunsie mpeoOpa3oBaHus

[yanbHble KpUBbIE

[Teperu6s1 u 3a0cTpeHUs

KpuBbie ManbIx creneHei

3. KpuBble B IPOEKTUBHBIX TPOCTPAHCTBAX

['mankue Moaenu GyHKIMOHAIBHBIX TOJIEH
Pa3pemenne ocoOeHHOCTEH KPUBBIX

[Ipoexiu MpOEKTUBHBIX KPUBBIX

['maaxue KpuBbIE B TPEXMEPHOM MPOCTPAHCTBE

Muorounens! ['nnsbepra

4. BHyTpeHHsIs1 TeOpHUsl KPUBBIX

JIMBHU30DEI U JINHEWHBIE PACCIOCHUS
Bekropnsle mmosst

Juddepennmansl 1 KAHOHUYECKHH Kitace

5. Pon xpuBon

I'pynima [Tukapa

KaHoHM4ecKMe U THEPAIIIMITHYECKUE KPUBBIE

Teopema Iletpu



AHHOTAUMH K pa004YuM NPOrpaMMam I CIUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

AJITOPUTMBI BO BHEILIHEH MAMATH

Heab AMCHUNIMHBI:

O3HAKOMIJICHHUEC CTYACHTOB C OCHOBHBIMU HNPHUHOUIIAMU IMOCTPOCHUA AJIIOPUTMOB JISA paGOTbI C
JaHHBIMH, KOTOPBIC HEC TOMCIIAKOTCA B OINICPATUBHYIO MaAMATh KOMIIBIOTCpPA.

3agauu AMCUUIIINHBIL:

OCBOCHHE CTYJCHTaAMH 0A30BbIX 3HAHUI (MOHATHH, KOHILIEMIINM, METOJIOB U Mojieliei) B 00JIacTH
paboThI ¢ OOJIBITUMHU JAHHBIMU; IPUOOPETEHUE TEOPETUUECKUX 3HAHUHN U MPAKTUYECKUX YMEHUM
¥ HaBBIKOB B 00JIACTH TIOCTPOSHUS AJITOPUTMOB, paOOTAIONINX C JAHHBIMU, PACTIOJIOKEHHBIMHA BO
BHEIIIHEW MaMSTH, UJIU B YCIOBUAX HEJOCTATOYHOCTH ONEPATUBHOMN MaMsITH.

IlepeyeHb MuIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3synbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI
3HATh:

- OCHOBHBIE AJITOPUTMBI A PabOThl C JaHHBIMM, HAXOASLIMMHCA BO BHEIIHEH maMmATw,
BakHelmume cash-oblivious anroputmsl. YcTpoiictBo SDD-1uCKOB. ApXUTEKTYpY KOMIIBIOTEPA,
YCTPOMCTBO KECTKOTO JUCKA U MPOLIECCOPHOTO K3I1a, 0COOEHHOCTH MX YCTPOMCTBA B CUCTEME
Linux.

yMeTb:

- TIOHSTh TIOCTABJICHHYIO 33/1auy; Pealn30BaTh COOCTBEHHBIM aIrOPUTM JIJIsl pabOTHI C JaHHBIMHU
BO BHEIIIHEH IaMSATH,

- CTPOUTD PA3JINYHBIC CTPYKTYPbI JaHHBIX BO BHEIITHEM ImaMsTH, pa60TaTB C l"pa(l)aMI/I BO BHEIIIHEH
IHaMsATH,

- CaMOCTOATCIBbHO HAXOIHUTH CIIOCOOBI BBINOJIHEHUS TMOCTABJIEHHBIX 3aJa4, B TOM YHCJIC H
HECTaAaHAAPTHBIX, U IPOBOAWUTE UX aHAJIN3,

- CaMOCTOATCIIBHO BUJICTH CICACTBUA  TIOJYUYCHHBIX  PE3YJIBTATOB. HeHaTB OLICHKH
MMPOU3BOAUTCIIBHOCTHU AJITOPUTMOB.

BJAaJ€Th:



- HaBBIKAMH OCBOEHHUS OOJBIIOTO O0ObeMa WHGOPMAIMK WU PEIICHHs 3aaad (B TOM YHCIIE,
CJ'IO)KHI:IX); HaBBIKAMH CaMOCTOSITCILHOU paGOTBI 1 OCBOCHHA HOBBIX JHUCIHUIIINH,

- KyJIbTYpOW MOCTAaHOBKH, aHAM3a M PEIICHUs 3a]a4, BOSHUKAIOIMUX MpHU padoTe ¢ OOIbIINMU
JTAHHBIMU.

Tembl U pa3aennl Kypca:

1. Beenenue. CopTupoBKa BO BHEIIHEH MTaMsITH

-Mopenb BbIUKCIICHH BO BHEIIHEH MTaMSTH, U3MEPEHHUE CII0)KHOCTH aJlTOPUTMOB
-O1IeHKH CIIOKHOCTU COPTUPOBKH BO BHEIIHEH MaMsITH

-Hwxnue ouenku aiis [/O-ca0XKHOCTH COPTUPOBKH

- MergeSort

-DistributionSort

2. 3agaua o pamkupoBanuu crmcka (list ranking) u ee npuiIoKeHus
-[loHsATHE O PaH)XUPOBAHUY CIIHCKA

-OiliepoBbl 00X0/1bI IEPEBHEB

3. OnnaitH-aepeBbs TOUCKA
-B-nepeBns (B-trees) morcka u ux pasHoBugHocTd (B+, B¥)

-Mcnons3oBanne B-nepesseB B DBMS-cucremax

4. OddnaiiH-nepeBns MOUCKA
-Buffered-nepeBbs

-Buffered repository-nepeBbs

5. Kyuu Bo BHEIIHEN NaMATH
-Peanuzanus ky4 Ha ocHoBe buffered-nepesnen
-Time-forward processing 1 ero NpuIOKEHHS

-Tournament-nepeBbs

6. I'padsl, mpocTeiinme anropuTMBbI

-IIpencraBnenue rpagoB BO BHEUIHEH MaMATH



-IToarpadsr MakcuMaabHOM MIOTHOCTU U UX MPHUOIMKEHHOE BHIYHCIICHUE

-DiinepoBsl 00X0ab1 rpadoB

7. O6xox5! TpadoB
-O6xox B mmpuHy: anroputMbl Munagala-Ranade u Mehlhorn-Meyer

-O6x01 B rmyOuHy

8. CBA3HBIE KOMIIOHEHTBI U ONITUMAJIbHBIE OCTOBHBIE JICPEBbS
-TexHuKa cTsruBaHui, aropuT™M bopyBku

-TexHuKa capcuuKanum

9. Kemmposanwue (caching)
-Kemm, ux Tumel u opranuzanus
-Ctpareruu 3aMereHus
-Competitive-ananms

-OntumanbHas odduaitH-cTpaTerus

10. HeuyBcTBUTENBHBIE K KeIIMpOBaHHIO (cache-oblivious) anropuT™MBbl M CTPYKTYPHI JaHHBIX
-3aaya 00 yMHOKE€HHH MaTpUI]

-JlepeBbst van Emde Boas

-OnTUManbHBIN CTaTHUECKUI OMHApHBIN MTOUCK

-OntumanbHast coptiupoBka (funnel sort)

-COLA

11. IToTOKOBBIE aNTOPUTMBI

-Ilouck mMOPAOKOBBIX CTaTUCTUK: TOYHBIX (Munro-Paterson) u mnpubmmkennsix (Manku-
Rajagopalan-Lindsay)

-HpI/I6HI/I)KeHHBII71 noACHYCT YHrClia pa3JINYHbIX 3JICMCHTOB

-ITonck 9aCTOTHBIX PJIEMECHTOB

12. Xemmposanue (hashing) u co3ganue scku3oB (sketching)

-I'unoresza paBHOMEpPHOTrO XEMIMPOBaHUS, YHUBEpCAIbHbIE CEMENCTBA Xell-(PyHKINN



-Xemr-pynkiuu, yuuteiBatomue 6m30cTh (locality-sensitive hashing), ackussl (sketches)
-Mepa cxoncrBa Xaxkkapa, cucrema LSH Ha ocHOBE min-wise mepecTaHoOBOK
-Kocunycnas 6mu3octb, cucremMa LSH Ha ocHOBE CitydaifHBIX TPOCKITAI

-CountMin-3cku3st



AHHOTAUMH K pa004YuM MPOrpaMMam I CHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

AJITOPUTMBI U CTPYKTYPbI JAHHBIX

Heab AMCHUNIMHBI:

HensMu AUCHUTUIMHBL «AJITOPUTMBL U CTPYKTYPbl JAHHBIX» SIBISIOTCS PaCHIMPEHHOE
O03HAKOMJICHHE CTYJEHTOB C OCHOBHBIMHU MTPUHIIMIIAMHU ITPOEKTUPOBAHUSA U aHAIU3a aJITOPUTMOB U
CTPYKTYp JAaHHBIX, 3aKpEIJICHWE HABBHIKOB OOOCHOBAaHMSI KOPPEKTHOCTH aJITOPUTMOB, HX
MPAKTUYECKOW pean3alnK, TEOPETUYECKOM M HIKCHEPUMEHTAIBHOM OLIEHKHM HMX BPEMEHHOMU
CJIO’)KHOCTH.

3agauu AMCHUIINHBIL:

° HaydyuTh (GOPMYIUPOBATH 3aJa4yll B TEPMHUHAX W3YYCHHBIX TEOpWH, BBIOMPATH
MOJXOISIIMI aIrOPUTM JIJIS1 IOCTABJICHHOM 3a/1a4u;

L] Hay4UTb pa3pa6aTLIBaTL KOM6I/IHaI_II/II/I AJITOPpUTMOB I PpCIICHUA IMOCTABJICHHBLIX 3a/la4,
OOCHUBATL CJIOKHOCTHU  AJI'OPHUTMOB, BBI6I/IpaTB noaxoadmue CTPYKTYPbl HJAHHBIX — IJISA
IMOCTABJICHHLIX 3aaa4, PCAJIN30BbIBATh aJITOPUTMBI Ha A3BIKC IIPOIrpaMMHUPOBAHUSA C++.

ITepeyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUYeHHs M0 JUCHUILINHE (MOAYJIIO)

B PE3YIbTATC OCBOCHUA TUCHUIIJIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATh:
° orpezeNeHusl acUMNTOTHK B O-HOTanuy;
° OTpeJIeNIeHUs] MPOCTEUIINX JIMHEHHBIX CTPYKTYp JAaHHBIX (CTEK, oyepesib, BEKTOp) U

BpeMeHa 00pabOTKH 3aMpPOCOB B HUX;

o QJITOPUTM OBICTPOI COPTUPOBKU;
° OIpeJiesIeHUe U MPAKTUYECKYI0 HEOOXOJUMOCTb JIePEBhEB MOUCKA;
° OIpe/ieIeHUus] TOTOKOB B CETH, 0a30BbIX (YHKUMH Haja CTpoKamH, O0a30BBIX

TEOMETPUUECKUX OOBEKTOB;

® AITOPUTMBI I HaXOXIACHHA MaKCHUMAaJIbHOTO IMIOTOKa B CCTHU (B T.9. MHHUMAaJILHOM
CTOUMOCTH);
) AJITOPUTMBI TTOUCKA I1a0JIOHA B TEKCTE;

® CITOCOOBI MMpEaACTaBICHUA TCOMCTPUICCKUX 00BEKTOB B ITAMSTH KOMIIBIOTEPA.



yMeThb:

° OIICHUBATH CJIOKHOCThH AJITOPUTMOB;

° CTpPOTO J1I0Ka3bIBAaTh YTBEPKACHUS O KOPPEKTHOCTHU AJITOPUTMOB;

° MPUMEHSITh HEOOXOIMMYIO TEXHUKY ISl PEIICHHSI aTTOPUTMHYECKUX 3a/1a4.
BJIA/I€Th:

° Pa3HOO0Pa3HBIMU METOIAMH TepECeUCHUs 0a30BBIX TEOMETPUICCKUX TPUMHUTHBOB;
° METOJIaMU J1I0Ka3aTelIbCTBA KOPPEKTHOCTU YTBEPKIACHHM 00 aaropurMmax;

° npuéMaMu CBEJICHHS OOIIMX 3a7a4 K 00Jiee KOHKPETHBIM U TTPOCTHIM.

TeMBbI U pa3jeiibl Kypca:
1. ACUMIITOTUKH, MacTep-TeopeMa

O6o3nauenust B O-Hortanuu: o-mManoe u O-6ombiioe, omera-manoe u Omera-6ombinoe, Tera-
6onbiioe. HezaBucumoctsh ompeaenenusi O-6ompmoro u Owmera-00iblIOr0 OT HAYaIbHOTO
caura. Macrep-teopema, mpuMep npuMeHeHus ans pekyppentsl T(n) =2T(n/ 2) + O(n).

2. JIu"e#HbIe CTPYKTYpPHI JAHHBIX

CTpyKTYpBI JaHHBIX CTEK, O9epeilb, BEKTOP, JeK. [lonck Onrkaiimero 6obmero crupasa 3a O(n)
B MaccuBe. [loMck MHUHUMyMa B CTeKe H odepead. Meron OyxraaTepckoro ydéra s
JI0KAa3aTeNbCTBA ACUMITOTUKH BpEMEHU 00pabOTKH 3aIIPOCOB B BEKTOPE.

3. COpTI/IpOBKI/I 1 MIOPAAKOBBIC CTATUCTUKU

3anavya coptupoBku. OnpeneneHue cTadmibHON cOpTUPOBKU. COPTHUPOBKA CIAUSHUEM, MOACUET
Yyuciaa UHBEpCHil B mepectanoBke. CTaOuiIbHaAsi COPTUPOBKA MOACUETOM, ITU(POBasi COPTUPOBKA
LSD. beictpas copTUpoBKa cO CilIy4allHbIM BBIOOPOM MHMBOTa, IMOUCKa K- mopsakoBoi
CTaTUCTUKH. JlepanmomMuzanus: JIETEPMHUHUPOBAHHBIA alNTOPUTM OBICTPOH COPTHPOBKU C
BbIOOPOM B Ka4eCTBE MMMBOTA MEIMAaHbl MAaCCUBA MEAMAH MATEPOK.

4. Kyun

Ornpezenienne Ky4u u 3alpoChl, HE0OX0auMBbIe 7151 00padoTku. JIBonunas ky4a: onepanuu siftUp
u siftDown. BeipaxkeHre ocTanbHBIX onepanuii yepes3 JaHHble. ACHMIITOTHKA BpEMEHH PabOThl.
buHomMuanbHble JepeBbs U OMHOMHAIbHAs Kyda: CKOPOCTb pabOThl M MpPEMMYIIECTBAa IO
CPaBHEHMIO C JIBOMYHOM Kydel. PuOOHayumeBa Kyda: aCHUMIITOTHMKAa C IOMOIIbIO METOoJa
OyXraiarepckoro y4éra.

5. JlepeBbs noncka

Omnpenenenue aepesa rnoucka, oOpadaTbiBaeMble 3apockl. TeopeTnueckas peaau3anus U aHaau3
BpeMeHH paboThl nepeBbeB: Splay-mepeBa, AVL-nepeBa, nexaproBoro nepeBa, B-mepeBa kak
yacTHoOro ciyyas (a, b)-gepeBa. IlpakTudyeckue mMpuMEHEHUs M MPEUMYLIECTBA KaKJOr0 THIIA
JI€PEBBEB.



6. [lepeBo oTpe3koB, nepeBo DeHBUKa

OOpabateiBaeMble 3arpochl B JepeBe OTpe3koB. OTiokeHHbIE onepauuu. JlepeBo OTpE3KOB
cHU3Y. [[ByMepHOE epeBo OTpe3KoB. [luHaMHUeCcKOe 1 IIEPCUCTEHTHOE AEPEBO OTPE3KOB. JlepeBo
@denBuka: OyneBbl omepanuu Haja Ourtamu. MHOrOMEpHOE JAEpeBO OTPE3KOB, 3aMpoChl K
HOJOTPE3KaM U IMOANPIMOYTOIbHUKAM.

7. Xou-tabaunbl, GuiabTpel biayma

3amaua x3mupoBaHua. OmpeaesneHuss COBEPIICHHOTO W YHUBEPCAIBHOTO CEMEHCTBa XdIII-
byHKM. BeposTHOCTh KOJUTH3UHU. XAMI-TA0JHIBI ¢ OTKPBITOW aapecariiei, X3I-TaOauibl
METOJIOM LienoYeK. J[BoitHOe X3mmpoBanue. PunbTpel biayma: npuMeHEHUs U peain3anusl.

8. [Tapocoueranus, anroputm KyHna

Omnpenenenne napocouyeTaHus, AByAoJbHOro rpada. MakcumanbHoe U HaumOoibllee
napocouetanue. Teopema bepxa, yBennuuBarouue u dyepeayrommuecs uenu. Anroputm KyHa,
KOPPEKTHOCTh M acuMmnroTuka. Peammsamusa. Teopema [lunBopra m Mupckoro. I[lokpsitue
YaCTUYHO YIMOPSJ0YEHHOIO MHOXKECTBa IMyTSAMU. MMHHHMAalIbHOE BEPLIMHHOE IOKPHITHE U
MaKCUMaJIbHOE€ HE3aBUCHUMOE MHOXKECTBO

9. MakcumaJibHbIE TOTOKH B CETAX

Ornpezenienne TpaHCIIOPTHOM CETH, MOTOKa, paspe3a. Teopema doppa-dankepcona. AIroputm
®opna-dankepcona, Iamonjca-Kapna. brokupyronmuii MoTOK, CioucTas CeTb. AJITOPUTM
JvHuna. B3BemieHHas 3ajada, IOTOK MHHUMAJbHOW CTOMMOCTH. AJITOPUTM TOMCKa
MaKCUMaJIbHOTO MOTOKa MHUHUMAJIBbHOW CTOMMOCTH (C HMCHOJIb30BaHUEM alroputMoB PDopna-
bennmana u JIefiKcTpbl ¢ HOTEHIMATIAMU).

10. [Ipocreiinine CTPOKOBBIE AJITOPUTMBbI

3er- u npedukc-PyHKINS CTPOKU. AJITOPUTMBI X HAXO0XKJIEHUS 3a JIMHEHHOE BpeMsl. AJITOPUTM
Manaxkepa. Ctpykrypa nanHbix 0op. AnroputMm Axo-Kopacuk. Ilonck BXxoxaeHus madiioHa B
CTPOKY U 11a0JIOHOB B TeKCT. [loacuér uncna BXOKACHUH.

11. CrpokoBbie cy(h(HUKCHBIE CTPYKTYPbI
CydduxcHoe nepeBo u cyduxchblii aBTomar. HaxoxaeHue yucia Bcex MoACTPOK CTPOKH.
12. T'eomeTpuueckre NPUMHUTHUBBI

Tqua, npsiMas, OKpy>XKHOCTb, OTPE30K, JIy4. HpeI[CTaBJIeHI/Ie B I[TIaMATHU KOMIIBIOTEPA. CKaJ'IHpHOG
1 BCKTOPHOC ITPONU3BCIACHUC, IBC (bOpMBI BBIPAXKCHUS. ITouck MEpeCCUYCHU ABYX MMPAMBIX, HpﬂMOfI
" OKPYXKXHOCTH, ABYX OKPY)KHOCTGI\/’I. HaxoxnaeHne 3aMeyaTeIbHBIX TOUYEK TPEYroJIbHUKA: TOUKHU
MepeCCUYCHUA 6I/ICCCKTpI/IC, MEHaH, BBICOT.

13. Brinykiast 06004Ka

Omnpenenenue BeITyKJIOH 06onouku. AnroputMmel Jlkapsuca, ['paxema, Duapro. Anroputm Yena.
[Touck o0BbemitoNIel (PUTrypbl MUHUMAJIBHOTO IIEpUMETPa UM TIIOIIAIH.

14. PangoMu3upoBaHHbIE aITOPUTMBI 1 KOMOMHATOPHBIE UTPHI

MuHrManeHass TOKPBIBAKOIIAs OKPYXHOCTb. Hemycrota mnepecedeHHs MOMYIUIOCKOCTEH.
Omnpenenenue Urpsl HUM, SKBUBasieHTHOCTH Urp. Teopust Llnpara-I'panan 06 SKBUBaJIEGHTHOCTH
T000M crpaBeJIMBOM allMKINYECKOW Urphl Urpe HUM. Petpoananus.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

AHIVIMACKHHA A3BIK Uil aKaJeMHYeCKUX HeJiei

Heab AMCHUNIMHBI:

dopMHUpOBaHWE M pa3BUTHE  MEXKYJIbTYPHOH  MpodeccHOHATbHO-OPUEHTHPOBAHHOM
KOMMYHHKATHBHON KomrieTeHuuu Ha ypoBHe Al/Cl mo oOmeeBpomeiickoil mkane ypoBHEH
BJIa/ICHUS MHOCTPAHHBIMHU SI3bIKaMU JUIS PELIEHUS] KOMMYHUKATUBHBIX 33]1a4 B COLIMOKYJIbTYPHOM,
aKaJleMMYecKoil M TpodecCHOHANbHO-AETIOBONH cdepax IesITEeNbHOCTH, a TaKXKE pPa3BUTHS
po(heCcCHOHANIBHBIX U JINYHOCTHBIX Ka4ECTB BBHITYCKHUKOB OaKajiaBpuara.

3agauu AMCHUIINHBIL:

— JIMHTBUCTHYCCKAasd KOMIICTCHIIMA: CIIOCOOHOCTh ITOHUMATh pCYb Apyrux JHOI[Cﬁ W BbIpaXXaTb
COOCTBEHHBIC MBICIIH HA OCHOBE 3HAHHUI CHCTEMBI SA3bIKA,

— COINMOKYJIbTYPpHAA KOMIICTCHIIUA: CIIOCOOHOCTD YUYUTBIBATH B O6I_I_IGHI/II/I PEUCBOC U HEPCUCBOC
MOBCACHHUC, IPUHATOC B CTPAHC U3YUACMOT'O A3bIKA,

— COLMaJIbHAs KOMIETEHLMS: CIIOCOOHOCTh B3aMMOJIEHCTBOBATh C MapTHEpPAMU IO OOIIEHMIO,
BJIa/ICHUE COOTBETCTBYIOIIUMHU CTPATETUSIMU;

— JAUCKYPCUBHAA KOMIICTCHIMA: 3HAHUC ITPABUJI ITIOCTPOCHUA YCTHBIX U ITMCbMCHHBIX COO6II_ICHI/II>'I'
AUCKYPCOB, YMCHHUEC CTPOUTH TAKHC COO6H_IGHI/I}I 1 IOHUMATb UX CMBICII B PCUYHN APYI'Ux J'IIO,[[CfI;

— CTpaTCTrUYCCKasd KOMIICTCHIMA: YMCHUEC IMOJIb30BATHCS HauoOoee Bq)(i)eKTI/IBHI)IMI/I CTpaTCrusiMu
IIpu pCHICHUH KOMMYHHKATHUBHBIX 3aJ1a4;

— IpeaAMETHAd KOMIICTCHI WA 3HAHUC HpeHMeTHOﬁ I/IHCI)OpMaI_II/II/I I[IpUu OpraHu3aluu COOCTBEHHOT'O
BBICKA3bIBAHUS UJIW ITIOHUMAHUS BBICKA3bIBAHUA APYTUX Jnozleﬁ;

— KOMIICHCATOPHAA KOMIICTCHLUA: YMCHUC IIPEOAO0JICBATH KOMMYHI/IKaTI/IBHHﬁ 6apLep 3a CUCT
HCIIOJIb30BaHUA U3BECTHBIX PCUCBBIX U METAA3BIKOBBIX CPCIACTB;

— [IparMaTu4eckasi KOMIETeHIIMsI; yMEHUE BbIOMpaTh Hanbosee 3 GeKTUBHBIN U 11e1ec000pa3HbIN
C1oco0 BeIpaXKEHUS MBICIIH B 3aBUCUMOCTH OT YCJIOBUH KOMMYHUKAaTUBHOTO aKTa M IOCTaBICHHON
3ajaun.

ITepedyens miIaHMpPyeMbIX pe3yJIbTATOB 00y4YeHHS MO0 JUCHUIINHE (MOAYJIIO)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YJArOIIIHECS TOKHBI
3HATh:

- OCHOBHBIC (baI(TLI, pcajini, UMCHA, JOCTOMMPUMCYATCIIbHOCTHU, TPAJUITUN aHTJIOA3BIYHBIX CTPAH,



- JIOCTHXKEHUS, OTKPBITUS, COOBITUSI U3 00JacTU UCTOPUM, KYIbTYPbI, MOJUTHKH, COIHAIBbHOM
JKU3HU aHTJIOSI3BIYHBIX CTPaH;

- OCHOBHBIC (bOHeTI/I‘-IeCKI/IC, JICKCUKO-ITpaMMAaTUYCCKHUEC, CTUIIUMCTUYCCKHC 0COOEHHOCTHU
AHTJIUMCKOTO S3bIKa U €TI0 OTIMYHE OT POOHOIO A3BbIKA,

- OCHOBHBIC pa3JIndunsi MMMCbMECHHOM 1 YCTHOﬁ peuu;

- 0a30BbIe XapaKTEPUCTHKH SI3bIKa KOHKPETHOT'O HANpaBJIeHHs MPO(HeCcCHOHAIBHOM MOTOTOBKH.

yMeTb:

- IOPOXAATh aJICKBATHBIE, B YCIOBUSX KOHKPETHON CUTYaIlMU OOIIEHUS, YCTHBIC U MUCHMEHHBIC
TEKCTHI;

- p€ajin30BaTb KOMMYHUKAaTUBHOC HAMCPEHUEC C LICIIBIO BOS,Z[CI;'ICTBI/Iﬂ Ha nmapTHEpa 110 06I_HCHI/IIO;

- aJCKBATHO IOHHWMAaTb W HHTCPIIPETHUPOBATH CMBICII W HAMCPCHHUEC aBTOpa IIPpHU BOCIIPUATHHN
YCTHBIX U MMCbMCHHBIX aYTCHTHYHBIX TCKCTOB,

- BBIBJIATD CXOJCTBO U pa3/IMduA B CUCTCMAX POAHOI'O U aHTJIMHACKOTO SA3bIKA,

- MpOSBIATH TOJEPAHTHOCTb, AMIIATHUIO, OTKPBITOCTb M JpyKeloOue Mpu OOLIEHUH C
IIPEACTABUTEISIMU APYTON KYJIBTYpPHI.

BJIa/1eTh:

- MEXKYJbTYPHOU NMPOGEeCcCHOHATHHO OPUEHTUPOBAHHOW KOMMYHUKATUBHOW KOMIIETCHIIMEH B
Pa3HBIX BHJAX PEUCBOH JiesATeIbHOCTH Ha ypoBHE B2/C1;

- COL[MOKYJIbTYPHON KOMIETEHIMEH /sl YCIEIIHOTO B3aMMOIIOHUMAaHUS B YCIIOBHSIX OOILICHUS C
NPEJCTaBUTENISIMU JIPYTOH KYJIbTYPHI;

- pa3IMYHBIMU KOMMYHUKATUBHBIMU CTPATETUSMH;
- Y4€OHBIMHU CTpATETUSIMU JJII OPTaHU3AIMU CBOEH yUeOHOU NIeATeTbHOCTH;

- cTpaTerusMu pedIeKCUu U CaMOOLIEHKH B IEJISIX CaMOCOBEPIICHCTBOBAHUS TUYHBIX KAYECTB U
JOCTH)KEHHI;

- Pa3HBIMH [IPUEMAMHU 3alIOMUHAHUS U CTPYKTYPUPOBAHUS yCBAaUBAEMOI0 MaTepraa;
- IHTepHeT-TeXHOMOTHAMH JJ1s1 BBIOOpa ONTUMAIBHOTO peKUMa MoJTydeHHs HH(OpMaIUH;

- IPE3CHTAIUOHHBIMU TCXHOJIOTUAMU IJIA COO6H_ICHI/I$I I/IH(I)OpMaI_II/II/I.

TeMbl U pa3jeiibl Kypca:
1. Society. Community Service

Study skills: Managing work and study.



Vocabulary: Practice and use verb and noun collocations. Grammar: Use discourse markers for
adding reasons or details. Speaking: Notice and practice weak forms. Analyze and evaluate which
charity to donate to.

2. Business. Starting on the Path to Success

Reading: read texts to identify examples, reasons, and explanations. Look for signposting to help
you identify main ideas and text organization. VVocabulary: practice and use business verbs.
Grammar: use modals of obligation and necessity. Writing: practice writing scientific essay
introductions. Choose the appropriate scientific title, prepare, write and edit an introduction to a
scientific essay.

3. Ecology. Food Waste

Listening: listen for emphasis of main ideas. Predicting. Vocabulary: practice and use phrasal
verbs. Grammar: use relative clauses to add further information. Speaking: offer advice and
suggestions. Present ways to reduce food waste in your local town (city).

4. Trends. Urban Sprawl

Listening: listen for dates and time siganls. Vocabulary: practice synonyms and antonyms.
Grammar: using past tenses to order historical events. Speaking: ask for clarification and
repetition. Present a timeline of your city.

5. Skill: Effort or Luck?

Listening: listen for vocabulary in context in order to summarize content. VVocabulary: practice
and use prefixes. Grammar: use quantifiers to express approximate quantity in scientific reports.
Speaking: use discourse markers in scientific texts to compare and contrast. Brainstorm, prepare
and present a talk on your future research.



6. Education. Exam Pressure

Listening: listen for how opinions are supported, for cause and effect. Vocabulary: practice and
use collocations with get. Grammar: use modals in conditional sentences to give advice. Speaking:
use different techniques to explain something , brainstorm and discuss ways to reduce academic
pressure.

7. Work. Failing to Succeed. Peer Pressure

Reading: use pronoun reference when reading to understand how a text is organized. Identify
reasons that explain or support main ideas. VVocabulary: practice and use re-prefixes to describe
change. Grammar: use deterniners of quantity. Writing: practice describing locations and changes
in scientific discourse.Brainstorm, plan, and write a description of a scientific project.

8. Sociology. Stress Relief Therapy

Reading: practice deducing the meaning of new words from context. Practice identifying
definitions in texts. Vocabulary: practice and use verb and preposition collocations. Grammar: use
reported speech. Writing: practice organizing your notes into article paragraphs. Compose, share,
and edit two paragraphs on a scientific project.

9. Fear of Public Speaking

Listening: listen to recognize organizational phrases, identify problems and solutions. VVocabulary:
practice and use suffixes. Grammar: use tenses with adverbs to talk about experiences. Speaking:
use key language to manage questions from the floor. Brainstorm, prepare and present a small talk
about a problem you have had to solve.

10. Factual Story. Elements of the Plot

Listening: listen to identify the order of events. Listen for details to add to a diagram. VVocabulary:
practice and use descriptive adjectives. Grammar: use modals in conditional sentences. Speaking:
use words to express your attitude to something. Prepare and tell a factual story you know.



11. Environment. Solar Power

Listening: listen to recognize pros and cons of an argument. Listen to presenter interact with an
audience. Vocabulary: practice and use word families related to the environment. Grammar: use
modal passives to describe processes and actions. Speaking: use different techniques to interact
with a presenter. Present a scientific poster.

12. Technology. Smart Eye Exam

Reading: practice taking notes in your own words when reading. Form research questions to focus
your reading. Vocabulary: practice and use phrases for hedging and boosting. Grammar: use
presennnt and past perfect participles. Writing: practice proofreading and ediiting your writing.
Plan, write, and edit a cover letter to an editor of a scientific journal.

13. A Book Report. Literary Studies

Reading: annotating text. VVocabulary: prefixes -un and -in. Grammar: intensifiers+ comparative
combinations. Writing: a proposal. Evaluating and selecting online sources.

14. Work Space. Job Satisfaction

Listening: listen for reasons and contrasts. Vocabulary: practice and use words to give opinions.
Grammar: defining and non-defining relative clauses. Speaking: chunking a presentation. Turn-
taking.

15. Designing Solutions

Reading: previewing, identifying the main idea. Vocabulary: choosing the right word form.
Grammar: caluse joining with subordinates. Writing: paragraph structure, plagiarism



16. Neuroscience. Is Your Memory Online?

Reading: skimming, understanding vocabulary from context. Vocabulary: idiomatic expressions.
Grammar: adverb clauses of reason and purpose. Writing: summarizing, a summary and a response
paragraph .

17. The Power of the Written Word

Reading: practice distinguishing between facts and assumptions, identify bridge sentences to better
understand text organization. VVocabulary: descriptive adjectives. Grammar: adverbs as stance
markers. Writing: using sentence variety, paraphrasing.

18. How Does the Brain Multitask?

Reading: making inferences, using a graphic organizer to take notes. VVocabulary: collocations
noun+verb. Grammar: passive modals: advice, ability and possibility. Writing: thesis statements,
persuasive essay.

19. Making a Difference

Reading: recognising the writer's attitude and bias, reading statistical data. Vocabulary: words with
Greek and Latin origins. Grammar: cleft sentences. Writing: using similies and metaphors, a
descriptive anecdote.

20. Career Trends. Global Graduates



Reading: distinguishing fact from opinion. Vocabulary: negative prefixes. Grammar: object noun
clauses with that. Writing: effective hooks.

21. The Craft of Research Publications
Jlexmms: Starting Point. Research Questions. Formulating a Hypothesis.
HccnenoBaTenbCKUil BONIPOC U HAYYHAs TUIIOTE3A.

HpaKTI/I‘IeCKOe 3aHATUC. I/I3y‘-ICHI/I€ OpPUTrMHAJIbHBIX AHIJIOA3BIYHBIX cTaTeil MO TEMaTHKE
JIEKIIMOHHOTO 3aHATUs. Pa300p BONPOCOB CilylIaTesiei.

CamocrositennbHass pabota. BeImogHeHWE TECTOBBIX 3aJaHWid. YUTEHHWE JOMOIHUTEIBHOU
JUTEPaATyphl U IPOCMOTP JTOMOTHUTENBHBIX BUEOMATEPHUATIOB (CM. CIIMCOK JIUTEPATYPHI).

22. Mine of Knowledge
Jlexuus. Reading Literature. Interacting with Texts. Annotated Bibliography.

Crenuduka HanwcaHUs HAYYHBIX NYOJMKAlMii HAa OCHOBE YTEHUS JIMTEPATyphl IO TeMe
uccnenoBanus. CocTaBieHre aHHOTHPOBAHHOW OHOMHorpaduu.

HpaKTI/IquKOG 3aHATHUC. I/IsyquI/Ie OpPUTIMHAJIbHBIX AHIIOA3BIYHBIX craTed IO TeMaTHKe
JICKOIMOHHOI'O 3aHATHA. Pa36op BOITIPOCOB CJ'Iym&TCJ'ICfI.

CamocrositenbHass  pabota. BeinmoaHeHue TECTOBBIX 3anaHuil. YUTeHHE JOMOIHUTEIBHOU
JUTEPATyphl U IPOCMOTP JIONOJHUTENBHBIX BUEOMATEPUATIOB (CM. CIIMCOK JIUTEPATYpPHI).

23. Vocabulary-Building Strategies
Jlexms. Noun Phrases. Strategic Language Re-Use.
Dealing with New Words

Crpareruu QopmupoBaHusi MpoPecCHOHAIBHOTO Te3aypyca. Meroauka pabOThl C HOBBIMHU
CJIOBaMH.

HpaKTI/IquKOG 3aHATHUC. I/IzyquI/Ie OPUTHHAJIBHBIX aHTJIOA3BIYHBIX cTaTeil mo TeMaTHUKe
JJICKIIMOHHOI'O 3aHATHA. Pa36op BOIIPOCOB CHym&TCJ’ICfI.

CamocrositenbHass paboTta. BeimoaHeHWe TECTOBBIX 3amaHuii. YUTEeHHWE JOMOTHUTEIBHOU
JUTEPATyphl U IPOCMOTP JIONOJHUTENBHBIX BUIEOMATEPHUAIIOB (CM. CIIUCOK JIUTEPATYypPhl).

24. Collocation and Corpus Searching
Jlexuus. Treasure Store. Concordancing. Concept Mapping.

HpOI‘paMMHLIC HHCTPYMCHTBI IJId H3BJICUCHUSA 4aCTOTHOM TepMHHOHOTHqCCKOﬁ JICKCHUKH,
CHCI_II/I(I)I/I‘-IHOI\/'I JJI obOmactu HUCCICIOBAaHUA.



[IpakTueckoe 3aHATHE. VI3yueHue OPUTHHAIBHBIX AHIJIOA3BIYHBIX CTAaTed MO TeMaTuKe
JIEKIIMOHHOTO 3aHATHA. Pa30op BOmpocoB ciymiarenei.

CamocTtosiTennbHas pabora.  BeimonHeHHWE TECTOBBIX 3ajaHuil. UTEeHHWE JOMOIHUTEIBHON
JUTEPATYphl U MPOCMOTP JOMOJIHUTEIIBHBIX BUACOMATEPUATIOB (CM. CIIUCOK JINTEPATYPHI).

25. Monyns 1.

26. Monyns 2.

27. Monyns 3.

28. Monyns 4.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

AHIIMACKHHA A3BIK

Heab AMCHUNIMHBI:

@opMHUPOBaHUE M PA3BUTHE COIMAIBHBIX, JEIOBBIX, MEXKYJIBTYPHBIX M TMPO(ecCHOHANTbHO-
OpPUEHTHPOBAHHBIX KOMMYHHMKATHBHBIX KOMIICTEHIMH IO OOIIEeBPONEHCKON IIKane ypoBHEH
BJIQJICHUSI HTHOCTPAHHBIMHU SI3bIKAMU JUUIS pELICHUS KOMMYHHUKATUBHBIX 33/1a4 B COLIMOKYJIbTYPHOMH,
aKaJeMUYeCKOH M MpodecCHOHAIBHO-IEIOBON cdepax NesTETbHOCTH, a TaKKe Uil Pa3BUTHA
po(heCcCHOHANIBHBIX U JINYHOCTHBIX Ka4ECTB BBHITYCKHUKOB OaKajiaBpuara.

3agauu AMCHUIINHBIL:

CdopmupoBaTh  COCOOHOCTH ~ OOYYAOIIEroCsS  S3BIKOBBIMH  CPEJICTBAMU  DEIIaTh
KOMMYHUKATHBHBIC 3aa4X B PA3JIMYHBIX CUTyallUAX MCKKYJIBTYPHOI'O O6HIGHI/I$I, OCYLICCTBJIATH
MEXITMYHOCTHOE U PO eCcCHOHATbHOE O0IIEHNE Ha HHOCTPAHHOM SI3bIKE C YIETOM 0COOCHHOCTEH
KYJbTYpbl M3y4aeMOro 53bIKa, a TAK)KE€ YMEHHE IPEOJ0JCBATh MEKKYJIbTYpPHBIC Pa3JIndus B
CUTYyallHsSX B CHUTyalUsX 0OHIeOBITOBOIO, COIMAIBHOTO U npodeccruoHaibHoro obrieHus. Jlis
JOCTYDKEHUSI TeJIeH W 3aJad OCBOCHHUS JUCIMIUIMHBI, OOY4Yarolluecs JOJDKHBI OBJIAJICTh
WHOSI3BIYHOM 001IenpodeccnoHaIbHON KOMMYHUKATHBHOM KOMITETEHITUEH, BKIIOYAIOIIeH B ce0sl:

JIMHTBUCTHYECKYIO KOMIIETEHIINIO: CIIOCOOHOCTh B COOTBETCTBUM C HOPMaMH M3y4aeMoro si3bIKa
MPAaBUJIBHO KOHCTPYHUPOBATh IPAMMATHYECKUE (POPMBI U CUHTAKCUYECKHE TOCTPOCHHUSI.

COUMOIMHTBUCTHYECKYIO KOMIIETEHIIUIO (CIMOCOOHOCTh HCIOJIB30BaTh W MPEOOPA30OBHIBATH
S3BIKOBBIE ()OPMBI B COOTBETCTBUU C CUTYAIHEH WHOS3BIYHOTO OOIICHNUS).

COHI/IOKYJ'IBTypHYIO KOMIICTCHIIMIO: CIIOCOOHOCTH YUYUTHIBATDH B O6I_I_I€‘HI/II/I PEUICBOC U HEPEUCBOC
MOBCACHHUC, IPUHATOC B CTPAHC U3YyUACMOTI'O A3bIKA.

ConuanbHyl0 KOMIIETEHIMIO: CIIOCOOHOCTh B3aUMOJEWCTBOBATH C MapTHEpPaMU IO OOLIEHHUIO,
BJIa/ICHHE COOTBETCTBYIOIUMHU CTPATErHSIMH.

I[I/ICKprI/IBHYIO KOMIICTCHIIUIO (CHOCO6HOCTL INOHATE M JOCTHYb CBA3HOCTU OTACIBHBIX
BBICKQ3bIBAHUM B 3HAYMMBIX KOMMYHUKATHBHBIX MO,Z[CJ'I}IX)

CrpaTernyeckyro KOMIIETEHLIMIO: YMEHHE M0JIb30BaThCsl Hanbosee 3pPeKTUBHBIMU CTPATETUIMU
IIPU pEeIIeHNH KOMMYHUKATUBHBIX 33/1a4.

HpCI[MCTHYIO KOMIICTCHIIWIO: 3BHAHUC HpCﬂMCTHOﬁ I/IH(I)OpMaL[I/II/I IIpH OpraHu3anuu COOCTBEHHOTO
BBICKA3bIBAHUA UJIU ITIOHUMAHUS BBICKA3bIBAHUA APYTUX Jroei.



[Iparmatrdeckyr0o  KOMIETEHIIMIO: yMEHHWe BbIOMpaTh  HambOosee A(PPeKTHBHBIN U
1enecooOpas3Hblil coco0 BBIPAKEHUSI MBICIH B 3aBUCHUMOCTU OT YCJIOBHH KOMMYHUKAaTHBHOTO
aKTa M MOCTABJICHHOW 3a/auu.

ITepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs M0 JUCHUIINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIUECs T0JIKHbBI

3HATh:

- 0COOEHHOCTH BHJIOB PEUEBOM J€SITEIbHOCTH Ha aHIJIUICKOM SI3bIKE;

- OCHOBHBbIE (POHETHYECKHE, JIEKCHYECKHUE W TPaMMaTHYECKHE SBICHHUS M CTPYKTYPHI,
UCIIOJIb3YEMbIC B YCTHOW U MUCbMEHHOM pedr mpu OOIICHUH HA aHTJIMHCKOM SI3BIKE, X OTIHYNE
OT POJHOrO $3bIKAa I APryMEHTHUPOBAHHOIO M JIOTUYHOI'O TIOCTPOCHHUS BBICKA3bIBAHUI,
MO3BOJISIFOIIMX HCMOJIb30BAaTh M3Y4YaeMbIM S3bIK B MOBCEIHEBHOM, aKaJEeMUYECKOW, HAy4HOW,
JIEJIOBOM 1 npodeccroHabHON KOMMYHHUKAITUH;

- MCXKKYJIBTYPHBIC pPa3jinius, KYJIbTYPHBIC TpaaAulluhd W pCaliiu, A3bIKOBBIC HOPMBIL,
COHOKYJIbTYPHBIC 0COOEHHOCTHU MMOBCACHUS U pCUCBOI'0 3TUKCTA CTPAHBI NU3Yy1dCMOI'0O A3bIKa IIPU
YCTHOﬁ 1 THUCHEMEHHON MEKIIMYHOCTHOM KOMMYHUKAIIUU, MCKKYJIIbTYPHOM O6IJ_[CHI/II/I;

- BUJbl KOMMYHUKATHBHBIX HAaMEPEHMH, COOTHOLICHWE KOMMYHUKAaTHUBHBIX HaMEpPEHUH C
3aMbICIIOM U LEJIbI0 PEUEBONl KOMMYHUKAIIMM, THUIIOBBIE IMPUEMBI U CIIOCOOBI BBIPAKEHUS
KOMMYHUKAaTUBHBIX HAMEPEHUI Ha AHTJIMMCKOM S3bIKE B YCTHOW M IMCBMEHHOM PEYH, IIPUHIIMIIBI
OHMMAaHNS KOMMYHMKaTUBHBIX HAMEPEHUI COOECEITHUKOB;

- 0COOEHHOCTH MHOSI3BIYHOM aKaﬂeMHHeCKOﬁ KOMMYHUKAIIUU, IIPUEMbI U3BJICUCHUS U COO6H.I€HI/I$I
WHOS3BIYHOMN I/IH(I)OpMaI_[I/II/I B aKaJICMHYCCKHUX LCIIAX,

- OCHOBBI OpraHu3aluu IMMChbMEHHOM KOMMYHHKAIIUHU, THUIIBI KOMMYHUKATHBHBIX 3ala4d
INUCBMCHHOT'O O6HICHI/I${ n q)yHKIII/II/I IMUCbMCHHBIX KOMMYHUKATHBHBIX CPCICTB;

- cnenU(UKY UCIOJIb30BaHUs BepOATbHBIX U HEBEPOAIBHBIX CPEACTB B CUTYALUSX WHOSI3BIUHOM
KOMMYHUKaIUU;

- PUTOPHUYCCKUC TPHUEMBI, UCITIOJIB3YEMbBIC B PA3JIMYHBIX BUAAaX KOMMYHUKATHBHBIX CHTyaHHﬁ;

- BUJBbl U OCOOCHHOCTH NMUCBMEHHBIX TEKCTOB W YCTHBIX BBICTYIUIEHHMH, O0Ilee cojiep:kaHue
CJIOKHBIX TEKCTOB Ha aOCTpakTHbIE U KOHKPETHbIE TEMbl, OCOOCHHOCTH MHOSI3bIUHBIX TEKCTOB,
YHUBEpPCAIbHBIE 3aKOHOMEPHOCTH CTPYKTYPHOW OpraHM3allMd TEKCTa, B TOM YHCIIE
Y3KOCIIEIMAJIBHBIX TEKCTOB;

- HIpaBujia UCIOJB30BAHUSA PA3JINYHBIX TCXHUYCCKUX CPCACTB C LECJIbHO ITOMCKA W U3BJICUCHUA
HHOS3BIYHOMN I/IH(l)OpMaI_II/II/I, OCHOBHBIC IIpaBHJIa OIIPCACIICHUA PCICBAHTHOCTU W HAJACKHOCTHU
HHOA3BIYHBIX KCTOYHHUKOB, aHAaJIM3a U CHHTC3a I/IH(I)OpMaI_II/II/I;

- MHPOBBIE JIOCTH)KEHHUS, OTKPBITUS, COOBITHS U3 O0JIaCTH HCTOPUH, KYJIbTYpbI, MOJUTHKH,
COLIMAJIBLHOM KU3HU;

- O6H_[I/Ie (I)OpMLI opraHu3aluunu prHHOBOﬁ pa6OTLI; 0COOEHHOCTHU MOBCACHUA U UHTCPECHI IPYTUX
YY4aCTHHUKOB; OCHOBBI CTPATCIHYCCKOI'0 IIJIAHUPOBAHUA paGOTBI KOMaHAbl OJId JOCTHXKCHHUA
IMOCTaBJICHHOM JRSANE% 08



- CTaHJApPTHBIC THUMBl KOMMYHUKAaTHBHBIX 337ad, L€ U 3aJa4yd JIEIOBBIX IE€PErOBOPOB,
COLMOKYJIbTYpPHBIE OCOOCHHOCTH BEACHHUS JEJOBBIX IEPEroBOPOB, KOMMYHHUKATUBHO-
parMaTu4eckre 1 )KaHPOBBIE OCOOCHHOCTH NIEPErOBOPOB;

- OCHOBHBIC BH/Ibl, YHUBCPCAJIBbHBLIC IIpaBUJjia, HOPMbI Oq)HHHaHBHBIX H JCJIOBBIX HTOKYMCHTOB,
OCOOEHHOCTH MX CTHJIA U O(l)OpMJ'IeHI/IH ,Z[CJ'IOBOﬁ MEPECIINCKH,

- 0a30BYIO JIGKCHKY M TEPMHHOJIOTHIO I aKaJeMHUYSCKOro, Hay4YHOro M Mpo(ecCHOHAIBLHOrO
oO01eHus.

yMeThb:

- MIOHUMAaTh M HCHOJIb30BaTh SI3bIKOBBIE CPEACTBA BO BCEX BHUIAX PEUYEBOW AECATEIBHOCTH HA
AHTIINHACKOM SI3BIKE;

- BECTH Ha aHTJIUHCKOM S3BIKE B pa3INIHbIX C(i)ean O6H.I€HI/I$IZ O6I/IXO,I[HO'6BITOBBIX, COoIMaJIbHO-
KYJIbTYPHBIX, O6IJ_[CCTBGHHO'HOJ’II/ITI/I‘ICCKI/IX, HpO(bCCCI/IOHaJIbHBIX;

- COOJII0JaTh PEYEBOM ITUKET B CUTYALMSIX IIOBCEHEBHOTO U JAEJIOBOT0 00IIEeHNUs (yCTaHABIMBATb
U TOJAJEepXKHUBAaTh KOHTAKThl, 3aBeplIaTh Oeceny, 3alpaluBaTh M cooOWaTh HHGOpPMALHIO,
noOYXJaTh K JIeHCTBUIO, BEIPaXKaTh COTIacHe/HECOTJIacCHe C MHEHUEM COOECeHUKa, ITPOChOY);

- YCTHO peajn30BaTh KOMMYHHKAaTHBHOE HAMEpPEHHE C IEJbI0 BO3JCHCTBUS Ha MapTHEpa II0
OOIICHUIO HAYWHATh, BECTH/TIOJICPKUBATh M 3aKaHYMBATH JHAJIOT-PACCIIPOC 00 YBUICHHOM,
NPOYUTAHHOM, JMAIIOT-OOMEH MHEHUSMH M COOJIO/Iass HOPMBI PEUYCBOIO ATHKETa, MpU
HEOOXOJMMOCTH UCIIOJIB3YSl CTPATETMH BOCCTAHOBJICHUs COOS B IPOIECCE KOMMYHHKAIIUU
(mepecrpoc, nepedpasupoBaHue U Ip.);

- MHACHBMEHHO pPEaIM30BbIBATh KOMMYHUKATHBHBIC HamepeHus (MHPOPMHPOBAHUE, 3arpoc,
npoch0a, coriacue, 0TKas, M3BUHEHUE, 0JIar01apHOCTh);

- H3BJICKATh O6HIYIO U ACTAJIbHYIO I/IH(i)OpMaIH/IIO Ipru YTCHHU AYTCHTHUYHBIX AHIJIOA3BIYHBIX
TCKCTOB, B TOM YHCJIC HaquO'HY6HHHHCTH‘{€CKHX;

- COO6H_IaTB I/IH(1)OpMaI_II/IIO Ha OCHOBC IIPOYUTAHHOTO TEKCTa B (I)opMe MMOATOTOBJIICHHOI'O
MOHOJIOTHYCCKOI'O BBICKA3bIBaHU (Hpe3eHTaL{I/II/I 1o HpeHHO)KCHHOﬁ TEMCE,

- TIOHUMAaTh MOHOJIOTMYECKHE W JHAJIOTMYECKUE BBICKA3bIBAaHUSI TIPU HEMOCPEIACTBEHHOM
OOIIIEHUN U B ayAHO/BUCO3AITUCH;

- IOHUMAaTb KOMMYHUKATUBHBIC NHTCHIIUHU ITOJYUYCHHBIX ITMCbMCHHBIX U YCTHBIX COO6II.[CHI/II>'I;
- pa3BCpPThIBATH HpeI[JIO)KeHHI)II\/JI TE3UC B BUJAC WIINIIOCTpALIHUHU, ACTAIN3allUN, PA3BACHCHU A,

- HCIOJIb30BaTh COBpPEMEHHBbIE WH(OPMAIMOHHBIE TEXHOJOTHU Uil TpodecCHOoHaTbHON
JESITEIbHOCTH, JIEJIOBOTO OOIIIEHHUSI U CAMOPA3BUTHS;

- TepelaTh Ha PYCCKOM S3bIKE COJEpP)KAHUE AHTJIOS3BIYHBIX HAYYHBIX M MYOIUIIMCTHYECKUX
TEKCTOB B cepe mpodhecCHOHATEHOU NesSTEbHOCTH,

- noadupaTh IJUTEpaTypy MO TEME, COCTaBJIATh JABYSA3BIYHBIN CIIOBHUK, MEPEBOIUTH MU
pedepupoBarh CeMAIBHYIO JIUTEPATypy, MOATOTABINBATh HAYYHbIE JOKJIAJIbI M ITPE3CHTAIIMH Ha
0a3e MpOYMTAHHON crenraibHON JUTEepaTyphl, OOBICHUTH CBOIO TOUYKY 3PEHMSI M paccKaszaTb O
CBOMX IUIAHAX;



- BBIOMpaTh pEYEBOC IMOBEACHHWE, TAKTHKH W CTPATETHH B COOTBETCTBHHM C IEIAMH U
O0COOCHHOCTSIMU KOMMYHUKAIIHU;

- OCYIIIECTBIISITh YCTHOE U MMUChbMEHHOE MHOSI3BIYHOE OOIIEHUE B COOTBETCTBHH CO CBOCH chepoit
po(hecCHOHANTLHOM e TEILHOCTH,

- YYHUTbIBATb 0COOEHHOCTH MNOBEACHUA M HHTEPEChbI APYIUX YYaCTHUKOB KOMMYHHUKaAIIUH,
AHAJIM3UPOBATE BO3MOXKHBIC ITOCICACTBUS JIMYHBIX ﬂeﬁCTBHﬁ B COIMaJIbHOM B3aPIMO,Z[eI>'ICTBPIPI u
KOMaHI[HOI‘/'I pa60Te, H C YYETOM 3TOT'O CTPOUTH NPOAYKTHBHOC BSaHMOHeﬁCTBHe B KOJIJICKTUBE,

- UCTIOJIH30BATh MPUEMBI M TPUHLUIIBI TTOCTPOCHUS ITYOIUYHOM Peyu JUIsl COOOILICHMS,;
- Ipo¢eCCHOHATILHO-OPUEHTUPOBAHHOIO COAEP)KAHUS HAa aHTJIMHCKOM SI3BIKE;

- pacmnio3HaBaTh U AU(PPEPEeHINPOBATH S3BIKOBBIC U PEUYECBBIC SBICHHS, BBLACIATH OCHOBHYIO U
BTOPOCTETICHHYIO HH(POPMALIMIO IIPU YTEHUU TEKCTOB M BOCTIPUATHU PEYX HA CITyX, UCTIOIb30BATh
TUIIOBBIE CPEJICTBA YCTHOW M MHUCHBMEHHOM KOMMYHHKALIMM B MEXKIMYHOCTHOM OOIICHHM;
IPUMEHSTh a/IeKBaTHbIE KOMMYHUKATUBHbBIE CPEJICTBA B CTAHJAPTHBIX CUTYyalUsX OOILEHUs Ha
po(hecCuOHATIbHO-OPUEHTUPOBAHHBIE TEMBI;

- II0JIb30BAaTbCs Fpa(I)I/I‘IeCKI/IMI/I p€aakTopaMm, CO34aBaTb JICTKO BOCIIPHHUMACMBIC HAIJIAOHBLIC
MaTCpHaJIbl;

- omucath rpaduyueckyro MHDOpManHiO (KpyroBas THCTOTpaMMa, TaOJIMIA, CTOJOWMKOBBIA H
JMHEWHBINA TpauKH); HAITMCATh KOPOTKYIO CTAaThIO HA 3aJJaHHYIO TEMY

- HAlIUCATb CaMMapH, p€BbIO, KPATKYIO CTATbIO-COBCT HaA IMPCAJIOKCHHYIO TEMY,
- pe(i)epI/IpOBaTB W aHHOTHUPOBATb MHOA3SBIYHLIC HpO(beCCI/IOHaHBHLIC TCKCTHI,

- CO3/1aBaTh JICIIOBYIO KOPPECIIOHICHIIHIO C YI€TOM COLMOKYIBTYPHBIX TPEOOBaHUN K BHEITHEH 1
BHYTPEHHEH (OpMaM TEKCTa U MCIIOJIb30BAaHIEM THITM3UPOBAHHBIX PEUEBBIX BHICKA3bIBAHHIA;

- YMCTh IIPEACTABIIATE PE3YJIbTATBI UCCIICAOBAHUA B MUChbMEHHOM U YCTHOﬁ (bopMe;

- moalOupaTh JMTEpaTypy IO TEMe, COCTaBIATh MPOPECCHOHATBHO-OPUEHTHPOBAHHBIN
WHOS3bIYHBIN TE3aypYyC;

- BBITIOJIHATDH IICPEBOJ HpO(bCCCHOHaHBHLIX TEKCTOB C UHOCTPAHHOT'O A3bIKa Ha I‘OCy')IapCTBeHHHﬁ
s3bIK  Poccuiickoit q)enepaulxm C Y4YCTOM JICKCUKO-TPAMMATHYCCKUX W CTUIHUCTUYCCKUX
0COOCHHOCTEH SI3BbIKA OpurvHajia MW £A3bIKa ICPEBOAa U CTAHAAPTHBIX CII0CO00B peuicHusA
KOMMYHUKATHBHBIX 3a/1a4 B oOactu HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH

- TPUMEHATh HMH(POPMAIIMOHHO-KOMMYHHKATHUBHBIE TEXHOJOTMHW B OOMIEHMM U PEUYEBOU
JIeATEIIbHOCTH HA MHOCTPAHHOM SI3BIKE;

- YMeThb BBIIBISATH U (OPMYIHPOBaTH MPOOJIEMbI, BO3HMKAIOUIME B MPOIECCE H3YUEHHS
WHOCTPAHHOI'O $3bIKA; OLIEHMBATh CBOM BO3MOYKHOCTH, PEAIUCTUYHOCTh U aJCKBATHOCTb
HaMEUYEHHBIX CMIOCOOO0B U MyTeH JOCTHXKEHUS IIAaHUPYEMBIX Lieen

BJAaJ€Th:

- MC)KKYJILTypHOﬁ HpO(beCCI/IOHaHLHO OpHCHTHpOBaHHOﬁ KOMMYHI/IKaTI/IBHOI\/'I KOMIIETEHIIEH B
Pa3HbIX BUOAAX pequoﬁ ACATCIIbHOCTH,



- pa3IMYHBIMH KOMMYHUKATHBHBIMU CTPATCTHSIMU: YUCOHBIMH CTPATETHSAMH JJISI OpraHU3alUuH
CBOCH y4eOHO e TEIIbHOCTH;

- CTpaTCruiaMunu pe(bﬂeKch 1 CaMOOILICHKHU B LECIAX CAMOCOBCPIHICHCTBOBAHUS JIMYHBIX KA4YCCTB U
JOCTHKCHHIA,

- CTpATETUAMU BOCHPHUATHA, aHAJIN3a, CO3JIaHMA YCTHBIX M IMCbMCHHBIX TCKCTOB Pa3HbIX THUIIOB,

- HHTEPHET-TEXHOJIOTUSMH JUI BBHIOOpAa ONTHMAJIBHOTO pEXMMa TONy4eHUS HHPOpPMAaLUY;
KOMIICHCATOPHBIMH ~ YMEHHSMH, TIOMOTAIOIIMMHU TPEOJOTeTh «cOOM» B KOMMYHHKAIIHH,
BbI3BaHHbIC OOBEKTUBHBIMHU U CyObEKTUBHBIMHU, COLTUOKYJIBTYPHBIMHU IPUYNHAMH;

- pa3HBIMU IIPUEMAMHU 3aIIOMUHAHUA U CTPYKTYPUPOBAHUA yCBAaUBAEMOI'O MaTepuaa,

- HaBBIKaMU 3(PPEKTUBHOTO B3aUMOICHCTBUS C JPYTUMH YIaCTHUKAMH KOMMYHHUKAIIIH;

- IPE3CHTAL[HOHHBIMHU TEXHOJIOTUSAMHU JUIsl COOOIECHHS HH(POPMALINH;

- TEXHOJIOTUSIMU KOMAaHIHbIX KOMMYHUKALIMH, TO3BOJIIOIIMMHU JOCTUTAaTh IIOCTABIEHHON 3a/1a4U
- PUTOPUYECKUMU TEXHUKAMU;

- Pa3jiM4YHbBIMHM BHJaMHM YTCHHA (HOI/ICKOBOG, O3HAaKOMMUTCIIBHOC, aHaJ'II/ITI/I‘leCKOG) C ILCJIbIO
HU3BJICUCHUA I/IH(I)OpMaI_[I/II/I;

- METOJIOM TIOMCKa M aHajiu3a WHPOPMALUU U3 Pa3IMYHBIX HCTOYHUKOB B MPOQEeCcCHOHATHHON
obnacru;

- HaBBIKAMHM AaHHOTHUPOBAHUSA U pedepupoBaHUsS OPUTHHAIBHBIX HAYYHO-TYOJIUIIMCTUYECKUX
craTem;

- IpueMaMu OLCHKHU N CaMOOHLCHKH PE3YJIIbTATOB ACATCIBHOCTU IO H3YUYCHUIO MHOCTPAHHOTO
SA3bIKa

- IpueMaMH BBIABJIICHHA W OCO3HAHHA CBOUX A3BIKOBBIX BO3M0)KHOCT€I>1, JJMYHOCTHBIX H
HpO(l)@CCI/IOHaJ'IBHO-SHaLH/IMI)IX Ka4ueCTB C LCJIbI0 UX COBCPIICHCTBOBAHUSA

- YMCHHUEM ITIOHUMATh PCYb HOCHUTEJIEH U HE HOCUTEIIEH S3bIKa B HOPMAJIBHOM TCMIIC U aICKBATHO
pearupoBaTh € YUCTOM KYJIIbTYPHBIX HOPM MEKAYHAPOJHOI'O O6H.I€HI/I${;

- HaBBIKAMHU IYOJIMKAIMA PE3yIbTAaTOB HAYUYHBIX HCCIIECIOBAHWNA B HAyYHBIX M3JaHUSAX Ha
AHTIINHACKOM SI3BIKE;

- YMCHHUEM CO31aBaTh SICHBIC, JIOTUYHBIC BBICKA3BIBAHUA MOHOJIOTUYCCKOTO U OHUAJTIOT'MYCCKOIr0
XapaKkTepa B Pa3IMYHBIX CUTyalUAX OBITOBOTO U HpO(I)CCCI/IOHaJ'IBHOFO O6I_I_ICHI/I$I, IMOJIB3YSICh
HCO6XO,I[I/IMI>IM Ha60pOM CpCACTB KOMMYHUKAIIUH,

- nmpueMamMu NyOIMYHOM pedyu M JAEJI0BOr0 M MPO(PECCHOHANBHOIO TUCKYypCa Ha aHTIIMHCKOM
A3BIKE.

TeMbl U pa3jeiibl Kypca:

1. Tema 1. Uenosek



IIepconanbHbBIE JAHHBIE: UMS, BO3PACT, IPOUCXO0XKIECHUE, MECTO NTPOKUBAHNA. BHEIIHOCTB, 4epTHI
XapakTepa, MPUBBIYKH, B3Il HA KU3Hb, YMEHUS U CIIOCOOHOCTH, MOTPEOHOCTH U MHTEPECHI,
[IEHHOCTH, MJI€AJIbI, CMBICII KH3HH. YEIOBEK B COIUYME: CEMbs U OBIT, KPYT OOIIECHUS.

KoMMyHHKaTHBHBIE 3a/1a4d: OCYIIECTBIISATh KOMMYHUKALIMIO B YCTHOW M MUCbMEHHOH (opmax:
coo0uiaTe o cede: 0 BHELTHOCTH, YepTaxX XapakTepa, O BPEIHbIX U OJIE3HbIX IPUBBIYKAX, B3IJIA1aX
Ha JKU3Hb, YMEHUAX U CHOCOOHOCTSX, NOTPEOHOCTIX U MHTEpecax, LIEHHOCTAX B JKU3HHU, CBOMX
ujeanax, CMblcie JKU3HU; 337aBaTh BONPOCHI COOECEIHUKY 110 TeMaM; OIUCBIBATh XapaKTep
YeJI0BEKa; CpaBHMBATh BEIUM WM IMPEIMEThbI; JIOTMYECKU CTPOUTH BBICKA3bIBAHUA 110
CaMOCTOATENIBHO COCTaBICHHOMY IIJIaHY O CEMbE, POJCTBCHHHUKAX: WM, BO3DPACT, CTCIEHU
pozcTBa, mpodeccusi; yMeTb OIepupoBaTh YKCIaMHU, AaTaMU, JHSIMU HEJleNIH, MECALAMH U TIp.

2. Tema 2. IIpouinoe u HacTosuiee

JleTcTBO, OTpOYECTBO U IOHOCTh. Bpemst u BpemsinpenpoBoxaenue. CBoboaHoe Bpems. [Ipomiioe
U HacrosIiee B Qpu3ndeckoM, MHGOPMAIMOHHOM U BUPTYaJIbHOM MPOCTpaHCTBaxX. Bpewms, kak
camasi OoJibIIasi IIEHHOCTh B )KM3HH YEIOBEKa.

KomMMyHHKaTHBHBIE 3a/laud: OCYILECTBIIATh KOMMYHUKALIMIO B YCTHOW U MUCbMEHHON (opmax:
TOBOPUTH O COOBITUSAX IPOIIEIIET0 BPEMEHU, OIIUCHIBATh CBOE JIETCTBO, OTPOYECTBO U FOHOCTD;
paccyx1arb O BPEMEHM M €r0 BIWSHMM Ha XU3Hb YEJIOBEKAa, O PACIPEICICHUH BPEMEHU H
MIOBCEIHEBHOM paclopsiike, CBOOOJHOM BpEMEHH; JIOTUYECKH CTPOUTH BBICKA3bIBAaHUS O
BUPTYaJbHOW  PEaJbHOCTH W  WH(POPMAIMOHHON  3I0XEe, OIMUCHIBATh  OKPYKAIOUIYIO
JIEHCTBUTEIIBHOCTh, pACCYXAaTb O SBICHUU «BUPTyanpHBI YeEIOBEK» B IPOCTPAHCTBE
MH(OPMALIMOHHON KYJIBTYpPHI.

3. Tema 3. JIMUHOCTHBIN POCT

OTanbl CTaHOBIIEHHUS JIMYHOCTH. MoM menw, AocTkeHus. MortuBarwms. OTHOIICHUSI C CaMUM
co0oil. Buyrpennsist rapmonus. OTHomEHHS C OKpyxkaoomuM wMupoMm. Camono3HaHue.
Camopeanuzanus. Peduekcuss kak cmnoco0 camopa3BuTusi. OCHOBHBIE XapaKTEPUCTHKHU
YCIICIIHOTO YEJIOBEeKa. YCHEImHOCTh JTUYHOCTH. (DakTopsl ycmexa: TeHBI, Cpela, XapakTep.
[Ipeonosienne TpyIHOCTEM.

KOMMYHI/IKaTI/IBHLIe 3alavyu: OCyHIECTBJIATE KOMMYHHKAIIUIO B YCTHOI>'I U IIHCbMEHHOMU (bopMax:
CTPOUTH JIOTHUYCCKUC BBICKA3bIBAHHUA O JIMYHOCTHOM POCTEC, paCCyKAATh O crocodax JOCTHIKCHUA
yCexa, BO3MOXHOCTAX PA3BUTUA BHYTPCHHCTO IOTCHIHATIA, KWU3HCHHBIX IICPCIICKTHUBAX,
CMBICJIOBOM  HAIIOJIHCHHUHW  KWU3HHU, (bOpMI/IpOBaHI/II/I OTBCTCTBCHHOCTH, B3ATOM Ha ce0s
I[O6p0BOJ'ILHO; pacCKka3biBaATh O criocodax CaMOCOBCPIICHCTBOBAHU .

4. Tema 4. Oxpy>Karouuii Mup

BosgnelictBue yenoBeka ¢ okpyxaromein cpepou. Iloroma m knumar. BnusHue denoBeka Ha
npupoay: armocdepy, jJeca, MUPOBOI OKeaH, MOYBY, )KMBOTHBIM MHp. UelnoBeK — TUTS IPUPOIBIL.
CoBpeMeHHBIE KOJIOTUYECKUE MTPOOTIEMBL.

KoMMyHHKaTHBHBIC 33Jla4d: OCYIIECTBISATh KOMMYHHUKAITUIO B YCTHOH W MHUCHbMEHHON (hopMax:
CTPOUTH JIOTHYECKHE BHICKA3bIBAHKS O KHUBBIX CYIIECCTBAX U UX B3aMMOJICHCTBHE C OKPYKAIOIICH
cpefoif; mpobieMax 3arpsi3HEHUS U OXPaHbI OKPYKAIOIMIEH CPe/Ibl, TPUPOIHBIX U TEXHOTCHHBIX
KaracTpoax, CTHXHHHBIX O€JCTBUSIX; MTOJIOKUTEILHOM U OTPUIATEIIEHOM BIIMSTHAN YEJIOBEKa Ha
NPUPOY M DKOJOTHIO 3EMIIM;, PacCyXJaTb O HEPYNIUMOW CBS3W YEIOBEKAa W TPHUPOJIHI;
y4acTBOBATh B IMCKYCCHH O IICHHOCTSIX MPHPOJIHBIX PECYPCOB, COXPAHEHUS OKPYKAIOIIEH CpeIbl
TSt Oy yIIAX TTOKOJICHUH.



5. Tema 5. Pa3Bieuenus u xo00u

Cropr. Myssika. Urenne. @otorpadus. Tanmpel.  Kuno.  Tearp.  Buaeourpsi.
Komnexnuonuposanue. TBopuectBo. Biusinue xo00u Ha *HU3HBb 4eraoBeka. X000M Kak crocod
caMopeanu3alyy WU IIyCTas TpaTa BPEMEHH.

KoMMyHUKaTHBHBIE 33[]aul: OCYLIECTBISATh KOMMYHHKAIIMIO B YCTHOMW U MUCbMEHHON (hopMax:
YMETb OIKCATh CBOM pa3BieueHusi U X000HU; COCTaBIATh PEIICH3UU Ha (PUIIbM, KHUTY, CIICKTaKIIb
U T.J.; 00CyIUTh TepOEB U coepxaHue KHUTH, (puibMa, MyJIbTuibMa u T.1.; BECTU Oeceny o
BIMSHUM X000M Ha BbIOOp mpodeccuu, AaTh OOPAaTHYIO CBS3b Ha MPOYMTAHHYIO KHHTY,
MPOCMOTPEHHBINH (UITBM, MY3bIKY, (DOTOBBICTABKY | T.J.; 0OCYKAaTh KHHOUHAYCTPHUIO, MY3BIKY,
CMMU, Belpaxate cBoe MHeHHe o BiausHMM CMMWM Ha o0O0mEecTBO; CTPOUTH JIOTMUYECKUE
BBICKA3bIBAHUS O BIUSHUU X000W HA KU3HD YEIIOBEKA.

6. Tema 6. MeuTbl U pealibHOCTh

Yrto Takoe meura. FpaHI/Iua MCKAY MEUTOH M PCAIbHOCTBIO. PeansHOCTh MOpoKAACT MEUTY.
Me‘lTa, CTaBIasa pc€ajJlbHOCTBIO. Hpez[(:TaBneHHe O pCajIbHOM MHUDPE. MeuTa uiad LEb. MC‘{TBI,
IJIaHbl 1 PCAJIbBHOCTD. IInans! HA 6yz[y1uee.

KOMMYHI/IKaTI/IBHI)IC 3aa4yu: OCylIC€CTBJIATE KOMMYHUKAIIUIO B YCTHOﬁ 1 IIHCHMEHHOM CI)OpMaXI
pacCyxaaTrb O PA3HULEC MCKAY MC‘ITOﬁ, IIaHaMH W [CJIbIO; pacCKa3blBaTb O CBOHUX MCUTAX;
AUCKYCCHPOBATh HA TCMY «Kak BOIIJIOTHTH MCUTY B p€aJIbHOCTU», YMETH COCTABJIATH CIIMCOK JCJI
Ha HCACI0, MECAIl U T.[., PACCYXKAATh O IJIaHaX Ha OmmKaiiiee 6y,uyLuee " ICPCIICKTUBY.

7. Tema 7. IlyreumectBus

Benukue nyremectseHHUKHU. [locemenne pa3nuynbix cTtpad. HoBble BrieyaTieHnus U OTKPBITHS.
[eorpadus myremectBuil. Typusm u myremectBue. [lmanmpoBanme mnoes3aku. TpaHCHOPT.
['octunuIs! - OpoHHpOBaHUE, cepBUC. OMBIT MyTEMIECTBHH. AKageMudeckast MOOMIBHOCTb.

KomMMyHHKaTHBHBIE 3a/laud: OCYIIECTBIIATh KOMMYHUKALIMIO B YCTHOW U MUCBMEHHON (opmax:
paccyxaaTh Ha TeMY KaHUKYII, OTIIYCKa; 00CY>X1aTh BUJIbI yTELIECTBUM, TPAHCIIOPT, MOCEIIEHHE
JOCTONIPUMEYATENbHOCTEN; IEUTHCSI HOBBIMU BIIEYATICHUSMH, ONTBITOM, HEOOBIYHBIMH (PaKTaMU;
OIKCBIBATh reorpauueckoe IMOJIOKEHHE TOpOJIOB M CTpaH; CPaBHHMBATh KYJIbTYypy M OObIYau
pasHBIX CTpaH; paccKasplBaTb O JOCTONPHUMEUYATEIBHOCTSX; OIUCBHIBATH  MPOLENYPY
OpOHMPOBAaHUS TOCTHHHML, XOCTEJOB, MpeAjaraeMblii B HHMX CEPBHC; ONMCHIBATh CIOCOOBI
MyTEUIECTBUM Pa3HBIMU TPAHCIIOPTHBIMHU CPEJICTBAMH, NEPEIBUKEHHE MO TOpPONY, HCIOIb3Ys
METPO, TAKCH, aBTOOYCBI; KPATKO PACCKa3aTh O TPAHCIIOPTHOW CHCTEME B CBOEM IOPOJE.

8. Tema 8. ConmanpHasg )KU3Hb

Yuyacrtue B CTYACHYCCKUX I(J'IY68.X NN COO6H.I€CTBaX. BOJ'IOHTepCI(OG JABHKCHUC.
BHaFOTBOpI/ITCHLHOCTB. BHaFOYCTpOﬁCTBO. VYyactue B MOJOASKHBIX U COLMAJIbHBIX IMPOCKTAX.
MonoaeXHble HHUITHATHBEI. COHI/IaHBHaH CO3HATCJIIbHOCTD.

KoMMyHUKaTHBHBIE 33[]aul: OCYLIECTBIATh KOMMYHHKAIUMIO B YCTHOM U MUChbMEHHOU (hopmax:
paccka3bIBaTh O COOCTBEHHOW COIMAIbHOM MO3UIMH U COLUATbHON HHUIIMATUBE; OCYIIECTBISATh
MOMCK HEOoOXonMMOoil HH(pOpMalMKU TO TEeMaTHKe, pacCcykJaTb Ha TEMy BOJIOHTEPCTBA U
0JIarOTBOPUTEILHOCTH, OJIarOyCTpOHCTBA ropoja, KaMmIryca H T.]I.

9. Tema 1.00pa3oBanue



Pons obOpazoBanust B coBpemeHHoMm mupe. O0yuenune B BY3e. OOmiectBo, OCHOBaHHOE Ha
3Hanusax. O6pazoBaHue uepes BClo Ku3Hb. OOpa3zoBaHue Kak IeHHOCTh. Kputepuu Beibopa BY 3a.
[Tpodeccus 6yaymero.

KoMMyHHKaTHBHBIC 33J]a4d: OCYIIECTBISATh KOMMYHHKAIIUIO B YCTHOH M MUChMEHHOU (hopmax:
CYMMHUPOBaTh OCHOBHBIC HJIEHM CTaThU O BaXXHOCTU 0Opa30BaHUS B COBPEMEHHOM OOIIECTBE;
c/ienaTh BBIBOJBI O IIEHHOCTH OOpa30BaHUS Ha OCHOBE CTATUCTHKH; OOCYAWUTh HEIOCTATKU U
PEeUMYIIeCTBa BBICHIET0 00pa30BaHUs; OOCYIUTh IUTFOCHI M1 MUHYCBHI PA3JIMYHBIX TEXHOJIOTHM
00y4eHUS; TUCKYTUPOBATh O Mpodeccusx Oyaymero u COOCTBEHHOM BbIOOpE npodeccuu.

10. Tema 2. KpeaTUBHOCTb U TBOPYECTBO

10 BenmuainX OTKPHITUI B pa3HbIX o0nacTsax Hayku. CirydaiiHble OTKPBITHS U UX POJIb B HAYKE,
HSKOHOMHBIC WHHOBALlMHM, BJIHMSHHUE TEXHOJOIMH M 00pa3oBaHMsA Ha pPa3BUTHE TBOPUYECKUX
croco0HOCTeH, nccnenoBarTeNbeckuil noreHuan. Hayunoe tBopuectBo. KpeaTuBHOE MbIIIICHHE.
N300peTaTesibCTBO KaK MPOLECC PELIEHNUs MH)XEHEPHBIX 3a/1a4.

KoMMyHHKaTHBHBIE 3a/laud: OCYILECTBIIATh KOMMYHUKALIMIO B YCTHOW U MUCBMEHHON (opmax:
pacckas3blBaTb 00 OTKPBITHSX M HM300pETEHMSIX, CIy4alHbBIX OTKPBITUAX, W OOCYXJaTh HX
BaXXHOCTb, BIJIMSHHUE KPEAaTUBHOCTH MBILIUICHUS Ha pa3BUTUE TEXHOJIOTHM; 0O0CYyXIaTh
JIOCTYITHOCTh HayKH JUIsl BCEX BO3PACTHBIX KATErOpUH M BO3MOXKHOCTH JOOMBATHCS BBICOKHX
pe3ysIbTaToOB; Y4YacTBOBAaTh B JAMCKYCCHHM Ha TEMY Ba)XKHOCTM KpPEAaTUBHOIO MBIILJICHUS H
TBOpPYECTBA B HAYKE, TEXHUKE U y4€OHOM IpoLecce.

11. Tema 3. Ctapoe u HOBOe «HTEpHET Beieii»

.HI-OI[I/I 1 JaHHBIC. I/ICKYCCTBSHHHﬁ uHTEIeKT. ObnacTu MMPUMCHCHHA TCXHOJIOTHH «I/IHTepHeT
Bemeﬁ». TeHI[eHI_[I/II/I Pa3BUTHA HHTCTpAllU (1)I/ISI/I‘IGCKOFO MHUpa B KOMIIBKOTCPHBIC CHUCTCMEI.
Bausaue texmomorum ((I/IHTepHeT BGmGﬁ)) Ha XHM3Hb YCJIOBCKA. 3BOJIIOIII/I$[ ITPOMBIIIJICHHBIX
HHTCJUICKTYAJIbHBIX TEXHOJIOTHil.

KoMMyHUKaTHBHBIE 33a[]auM: OCYLIECTBISATh KOMMYHHKAIMIO B YCTHOM U MUCbMEHHOM (hopMax:
OCYILECTBIIATh MOMCK HMHpopManuu B VHTEpHET HMCTOYHMKAX U OOMEHHBATHCSI MHEHHMSIMHU O
npuMeHeHun «MHTepHeT Bemei» Ha OBITOBOM YpOBHE NOTpeOHMTENel; paccka3blBaTh U
ONKCHIBATh BO3MOJYKHOCTH, IIPEUMYIIECTBA M HEJNOCTAaTKU IPUMEHEHUS COBPEMEHHBIX
UHTEJUIEKTYaJbHBIX TEXHOJOTHH B (pU3MUECKOM MHpeE; COCTaBIATH OMUCATEIbHBIE 3CCE, ICCe-
paccyXIeHus Mo TeMaTHKe; oOcyxJaTh pa3Buthe «l/IHTepHET Bemiel» B COBPEMEHHOM MHpE
MHTEJJIEKTYaJIbHBIX TEXHOJIOTHH.

12. Tema 4. X KusHeHHBIE IIEHHOCTH

[lenHOCTD kXM3HU. TPHU OCHOBHBIX KPYra *KM3HEHHBIX LIEHHOCTEW: JIMYHAs KU3Hb U OTHOILEHUS,
pabota u Ou3Hec, cOOCTBEHHOE pa3BUTHE. BiusHMe ceMbd U coluyMa Ha (OpMHUpPOBaHHE
JKU3HEHHBIX LeHHocTed. MuauBuayanns3anuss LIEHHOCTEH B JKU3HM M CAMOLEHHOCTb.
[TpencraBieHne 0 )KU3HEHHBIX IEHHOCTAX KaK OPUEHTHPAX B )KU3HU. KOMMYHUKAaTHBHBIE 3a/1a4H:
OCYILECTBIISATh KOMMYHHKAIIMIO B YCTHOM M MHCbMEHHOHM (hopMmax: paccykJaTh O HEHHOCTHBIX
OPUEHTHpAaX B JKHU3HM YEJIOBEKAa, OMMCHIBATH COOCTBEHHOE IPEACTaBICHUE O IKU3HEHHBIX
[IEHHOCTSIX, 0OMEHUBAThCS MHEHUSMHU O BIMSHUM OKPY)KaroLIe AeWCTBUTENBHOCTH U COLMyMa
Ha (popMHpOBaHUE KUZHEHHBIX [IEHHOCTEH U COOCTBEHHOTO MPEJICTaBIIe



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Be3onacHoCTb KHU3HEAEATEAbHOCTH

Heab AMCHUNIMHBI:

dopMHpOBaHHE Yy CTYACHTOB OOLICKYJIbTYPHBIX M OOLIETPOPECCHOHATBHBIX HHTETPATbHBIX
KOMIIETEHIIM ¥ KOHKPETHBIX 3HAHMHA YMEHM U HaBBIKOB B cdepe 0e30macHOoCTH
KHU3HEIEATEIILHOCTH, BKIIFOYasi, BOIIPOCHI 0€301TaCHOTO B3aMMOACHCTBUS YEJI0BEKa C MPHUPOTHON
U TEXHOTEHHOW cpenoil oOMTaHMsS M BOMPOCHI 3alIUTHI YEIOBEKa OT HETAaTHBHBIX (aKTOPOB
YPE3BBIYANHBIX CUTYAIUH.

3agauu AMCHUIINHBIL:

- 3HAKOMCTBO CTyI[eHTOB C TeOpeTI/I‘-ICCKI/IMI/I OCHOBaMH1 H HpaKTI/I'-ICCKI/IMI/I BOHpOC&MI/I
obOecreucHHs 0€30IIaCHOCTH JKH3HEACATCIILHOCTH;

- (I)OpMI/IpOBaHI/Ie Y CTYACHTOB Hpe,I[CTaBJ'ICHI/Iﬁ 0 MCHUXOJOTHMYECKOM 6630HaCHOCTI/I,
IMCUXOJIOTHYCCKUX YI'PO3aX U KOTHUTUBHBIX NCKAKCHUAX

- OCBOCHHUE CTYJEHTaMH MOJIX0JI0B K IPOTUBOICHCTBUIO IICUXOJIOTHYECKUM yrpo3aM, padoTe co
CTPECCOM U KOMMYHUKATUBHBIMU MaHUITYJISIITUSIMU,

- OCBOCHHUC CTYACHTaMU 0a30BBIX 3HAHUM B 00JIACTH (I)I/I3I/I‘-ICCK01"O 3A0POBbA U 3J0POBbIA MO3rI'a,

- pa3BUTHE Yy CTYIEHTOB IIPEJICTaBICHUM O CBA3SIX M BO3MOXKHOCTSIX HCIOJIb30BaHUS
TYMaHUTapHbIX, COLIMAJbHBIX, JKOHOMUYECKMX U €CTECTBEHHOHAYYHbIX, KaYECTBEHHBIX U
KOJIMUECTBEHHBIX MOJX0/10B U METOOB IIPH aHAJIN3€ U peleHnn 3a1a4 oobecrnieueHus: bXX/I.

- (opmupoBaHUE MpeACTaBICHUH Y CTYIEHTOB O CBS3U CBOEH MpodeccnoHaNbHOM NeaTeTbHOCTH
u 3aya4 obecrieuenus bX/I;

- (popMHpOBaHHUE y CTYIEHTOB MPEACTABIECHUI O 3HAUUMOCTH JIMYHOM KU3HEHHOW MO3UIUH U
UHIUBUYAJIbHOTO TIOBEACHUS Ui oOecreueHus HMHIUBUAYAJbHOW U KOJJIEKTUBHOM
0e30MacHOCTH, B TOM uucie Juisl oOecriedeHHs Oe30IacHOCTH COIMyMa, BKJIOYas TaKoM
AKTyaJIbHBIN ACIEKT, KaK POTUBOACHCTBUE KOPPYIILIUN, TEPPOPUIMY U IKCTPEMU3MY.

IlepeyeHb MuIaHUPYEMBbIX Pe3yJIbLTATOB 00YUYEHHS 10 JUCHHUILIMHE (MOAYJII0)
B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYatoNIecs JOKHBI
3HATh:

® IICUXOJIOTUYCCKUC OCHOBBI obecreueHust 0e30ImacHOCTH KHU3HCACATCIIBHOCTH,
BKJIIOYaroniuec B ce0s pa60Ty C NCUXOJIOTUYCCKHUMHU YI'pO3aMU, CTPECCOBBIMU COCTOAHUAMH U
MMOCTPOCHUTIO 0e30IacHoM KOMMYHUKAIIUU C COITUYMOM;



° KIIIOYEBBIE ACHEKTHl 3740pPOBOro o0Opa3a KHW3HHM, IOHATHS O CHUCTEMax OpraHu3Ma Hu
croco0ax UX yKpeIUIeHUs U Pa3BUTHS;

° MIPaBOBbIE U YKOHOMHYECKHE MOHATUS 0OeCIeYeHUs: Oe30MaCHOCTH JKU3HEIEATeIbHOCTH
rpaxxaaH Poccuiickoit denepanuu, B TOM 4YUCIIE TOCYIapCTBEHHONM MOJIOAEKHOU IOJIUTHKUA U
IIPABOBBIX OTHOIIEHUH B 007aCTH HAYKH U BBICOKUX T€XHOJIOTUH;

° rOCy/IapCTBEHHYIO MOJIMTUKY, TOCYIaPCTBEHHbIE CTPYKTYPhl U CUCTEMY MEpONPHUATUH B
oOnactu o0ecrieueHus: 0€30MaCHOCTH KU3HEIEATEIbHOCTH, IIPaBUJIIa MOBEACHUS B UpE3BbIUAHHBIX
CUTyallMsX M OKa3aHMs MEPBOM MOMOIIM MPU HECUACTHBIX CIydasiX, aBapUsiX, Ype3BbIYAITHBIX
CUTYaIUSX U TEPPOPUCTUUYECKUX AKTAX.

yMeThb:

® CaMOCTOATCIIbHO OLICHUBATh COOCTBEHHOC IICUXOJIOTHYCCKOC COCTOSHHC,
AUAarHoCTUPOBATb KOTHUTHUBHBIC HCKAXKCHUA U CTPECCOBBIC COCTOAHMA, BI)Ipa6aTI>IBaTI>
KOITMHI'OBBIC CTPATCI UM,

L] OCO3HAHHO IMMOAXOAUTH K BOIIPpOCaM HWHIAUBUAYAJIBHOI'O 3J0pPOBOTO 06pa3a JKHU3HHU,
MNpOAYMBIBATH 0e30macHbIe HHAUBUAYAJIbHBIC TDCHUPOBOYHBIC PCKUMBI U pPATUOHBI ITUTAHUS,

° aHAJM3UPOBATh COIMOIKOHOMUYECKHE MPOIECCHI C TOUKH 3PEHHsI MMPaB U 00sS3aHHOCTEH
rpaxaanuHa P® u crynenra BY3a;

° MIPUHUMATh 0OOCHOBAHHBIE YIIPABJICHYECKUE U OPTaHU3AIIMOHHBIE PEIICHUS U COBEPIIATh
WHBIEC JIEUCTBUS B TOYHOM COOTBETCTBHM C 3aKOHOM, B TOM 4HUCI]E, B chepe MPOTHBOJICHCTBUS
KOPPYIILHUU, TPOTUBOACHCTBUS TEPPOPUIMY U IKCTPEMHU3MY.

BJAJ€Th:

° MPUHIMIIAMA ¥ OCHOBHBIMHM HaBBIKAMH TOCTPOCHHUS TCHXOJIOTUYECKOW O€30MacHOCTH,
BeJCHUSI 0€30MacHONM  MEeXJIMYHOCTHOM KOMMYHHUKAIIMHM, pPAaclo3HaBaHUS  COIHAJbHBIX
MaHUNYJIALUN;

° CHUCTEMHBIM T0JIX0/I0M K (POPMUPOBAHUIO ACTIEKTOB 3/I0POBOT0 00pa3a KU3HU;

® IIpaBOBbLIMU OCHOBaMH HHq)OpMaHHOHHOﬁ 0e30IMacHOCTH u 0€30IMacHOCTH
HHTCJUICKTYAJIbHO-TIPABOBbIX OTHOI_HeHI/II\/'I;

L] HaBbIKaMU IMPUHATHA OCO3HAHHBIX SKOHOMHUYCCKUX peHIeHl/If/'I, crocodamu COXpPAaHCHUA U
TpaMOTHOI'O UCIIOJIB30BAHUA KalluTalla,

° NPUHLIMIIAMA M OCHOBHBIMM HaBbIKaMH 0O€30MAacCHOTO TMOBEAEHHS B OBITY U IpuU
OCYILECTBIICHUH NPO(PECCHOHANBHON NEATENbHOCTH, B YaCTHOCTH, NMPH HECYACTHBIX CIIydasx,
aBapusiX, YpE3BbIUANHBIX CUTYalUAX, KOPPYIIIMOHHBIX HAPYILIEHUSIX H TEPPOPUCTUUECKUX AKTaX.

TeMbl u pa3jaesibl Kypca:

1. Beenenue B 0e30MmacHOCTh KHU3HCACATCIIBHOCTHU



OO6me TepMUHBI 0€30MACHOCTH KU3HEIEATEILHOCTH. be30macHOCTh KHU3HEACITEIHPHOCTH B
KOMIUIEKCE: TCUXOJIOTHYECKH, (PU3NOIIOTUYECKUN, MPABOBOM, SKOHOMHUYECKUNW W COLMATHHBIN
acriektel. Ilomutuka M®PTHU B oOmactu oOecreueHHs OC30MACHOCTH KU3HEACATECILHOCTH
CTYAGHTOB U coTpynHukoB. Crtpykrypa opranoB ynpasienus MOPTU, ux dyskuum u
IMOJTHOMOYHS.

2. lobpo nosxanoBaTh Ha PuU3TEX

Uctopus cranoBnennss M®PTU kak Bemymero TexXHUYECKOro HHCTUTyTa Poccuu. OTibI-
ocHoBatenu Pu3rexa, pa3BuTHe 0a30BbIX Kadeap, MOIUTHKA PEKTOPOB UHCTUTYTA. OCOOEHHOCTH
cuctembl PU3TEXA KAK KIFOUYEBOI0 acleKkTa KoMmIuiekca ooOpazoBanus 1 Hayku B MOTU.

3. Ilcuxonoruyeckue yrposbl

[TonsTe mncuxonorudyecko Oe30MacHOCTH. THUIONOTHS TCUXOJOTUYECKUX YIPo3. YTpPO3bl
oOuencuxosiornyeckoit npupozsl. Koruutusueie omuOku. OmmOky BHUMaHUS U HEBHUMAHUS:
JIOPO’KHO-TPAHCIIOPTHBIE ~ MPOUCIHIECTBHSI, aBHAKaTacTpOQbl, IOCTAHOBKA JHMar€Ho3a B
KIIMHUYECKOW MpPaKTHKE, YIU4YHble Kpaxu. OUIMOKU MaMsTH: JIOKHBIE CBUIETEILCTBA B CYIIE,
JOKHBIE  BOCcmOMUHAHUS. OMmMMOKKM  MBIIUIGHUS: TPOIECCHl MPUHSATUS  pElIeHHd B
cynonpou3BoacTBe. @DeHOMEH JIOKHBIX Koppemsiuuil. CamocObIBaroluecss IMpOopoOYECcTBa.
MeTakOTHUTHBHEIC OIMOKU: TpoOiieMa OIEHKA COOCTBEHHOTO M YYXOTro MpoQecCHOHAIHN3MA.
NunuBunyanbHble KOTHUTHUBHBIE MCKQXEHUS W HMX CBA3b C OOIIMM TCHUXOJIOTHYECKUM
OmaromosiyureM JUYHOCTH. IlpueMbl W TEXHMKH Ui CAMOHAONIOJNEHUS W HW3MEHEHUs
COOCTBEHHBIX aBTOMATUYECKUX OIIMOOYHBIX CYXKICHUH.

4. Ilcuxomnorus cTpecca

[TonsiTust «cTpeccy». Tumnsl peakuuil B OTBET Ha TpaBMupyouee Bo3aeictaue. CTpeccopsl U UX
cBs3b ¢ ananrtanuen. Cumnromsl ne3anantanud. DOeHOMEH BBIYYEHHOW O€CIOMOIIHOCTH.
Kputnueckue, u3MeHsIONINE )KU3Hb COOBITHSA (MakpocTpeccopsl). TpaBmMaruueckue COOBITHS U
TpaBMaTHueckuil crtpecc. [loBcenHeBHbIE meperpy3ku (MHUKpPOCTpPECCOpbI) U MX BO3JEHCTBHE.
XpoHHUYECKHE TIeperpy3ku M HUX Bo3ZeiicTBUEe  3allUTHbIE MEXaHU3Mbl  JIMYHOCTH.
[Icuxocomaruueckue mMposiBieHUs. J[MarHOCTHKa CTPEccoB, CTPECCOBBIX peakuuil. CrocoObl
coBiamanus co crpeccom (komuHru). OcTtpoe rope: OCHOBHBIE dTambl. [loMomis mpu ocTpoii
peakuuu Ha crpecc. PakTopbl, KOTOPbIE MOTYT MOBJIUATH HA TO, KaK Y€JIOBEK Oy/IeT CIPaBIsATHCS
C TpaBMOM. BHenIHNE U BHYTpEHHHE PECYPCHI.

5. Ilcuxomorus JOKH, y'6€)K)IeHI/IH n MaHI/IHy.TI}II_II/Iﬁ B PAa3JIMYHBIX BUAAaX KOMMYHUKAIIUA

IlonssTne  manunymauuu. JIugHOCTHAsET 4yepra  «MakuaBEUIM3M» M XapPaKTEPUCTHKA
MakuaBeuucToB. [loHsTue TEMHON Tpuaabl. OCHOBHBIE THIBI COLMAIBHBIX MAaHUIYJSALUM.
®enomeHn Beprepa. BnusHue Ttuna «rpynna-nuyHoctb». KoH(GOpPMHOCTP M NOTYMHEHHE
aproputeTy. PEHOMEH I'PYIIIOBOrO MbINUICHU. Jlenepconanu3anys. BiausHue tuna « IM4HOCTb-
JUYHOCTBY. PaKTOPbI aTTPaKIMU. S3bIKOBbIE MAaHUITYJIAIMU. OCHOBHBIE (POPMBI pacliO3HABAHUS
JOKM TI0 CJIOBaM, IO TOJIOCY, N0 Iactuke, no peakuusm BHC. BuktumHoCcTs. XapakTepucTuku
HeBepOaIbHOrO MOBEACHUS KEPTBBI, ICUXOJOTUYECKHI MOPTPET KEPTBHI.

6. COL[I/IaJ'ILHBIC MEXaHU3MBbI IICHXOJOTHYEeCKOI 0€30MacHOCTH

ConmanbHOE OKpYXEHHE KaK MOJEpaTop MCUXojorudeckor Oe3omacHoct. ConuanbHas CETh,
couualibHas MOAAEpKKa. BiusHHEe COIMaIbHOM TMOJJIEPKKH HA TCHUXMYECKOE 3J0pPOBbE.
HUcTouHUKN ¥ BO3MOXKHOCTHU IMOJIYYCHHA COIII/IaJIBHOfI A TICHXOJOTHYECKOH DOAACPIKKHN B
06p330BaTeJ'II)HBIX 1 MYHHUOUIIAJIBHBIX CUCTEMaAX. COHI/IaJ'II)HaSI (baCI/IHI/ITaIII/IH 1 conuaJbHasi



aenocth. IlpoconmansHoe moBeneHue. OOLICCTBEHHAs W BOJOHTEPCKAs JACATEIBHOCTh, Kak
crocob caMopeann3auu 1 KOMIICHCAIUH.

7. KimroueBbie aclieKThI 3I0pOBOTO 00pa3a ku3HU. OCHOBHBIE TIOHATHS O CUCTEMaX OpraHu3Ma.

Konuenmus 310poBoro o6pasa xu3HU - 06a30Basg TepMUHOIOTUs. OCHOBHBIE CUCTEMBI OPraHOB
yejoBeKa (KpaTkoe ONUCaHue M (DYyHKIUM) - MUIIeBapUTENbHAsl, AbIXaTeJIbHAs, CEpledHO-
COCYJIUCTasA, HJOKPUHHAsA CHCTE€Ma, UMMYHHas CUCTEMa, HEPBHas, I0JOBas, JUMQaTuyeckas,
ONOPHO-JBUTaTe/IbHAs, ITOKPOBHAs, KPOBEHOCHAs, CHCTEMa BBIACIEHUS, (DYHKIMOHAIbHAS
cucrema. [laryOHble NpUBBIUKU (KypeHHE, aJIKOroJlb, HAPKOTHKH) - MIPUUYUHBI, NPO(UIaKTHKA,
YPOBEHb NaryOHOrO BO3JEHCTBHA Ha 370POBbE M KA4E€CTBO >KU3HHM HHIMBUAYyMa. DakTopsl
BIIMSHUS BpeaHbIX BemecTs Ha JJHK.

8. dusnueckas KylIbTypa M CHOPT KaK HEOTHEMIJIEMBIE COCTABISIONIUE IJIEMEHTHI 3J0POBOTO
o0pasa Ku3HU

[Tonsitue 06 uneanpHo# KiteTke yenoseka. JIHK n PHK. Meimeunast cucrema. Mojiens HEpBHO-
MbIlIeYHOTO anmapara. OCHOBHbIE MEXAaHM3Mbl MBIIICYHOM JEATEIbHOCTH. bHosHepreTuka
MBIIIEYHBIX BOJIOKOH. POJIb T€HETHKH B KOMIIO3MIIMH MBIIIICYHBLIX BOJIOKOH YelIOBeKa. buoricus.
['eneTndeckue MapKepsl U UX POJIb B CIIOPTUBHOM OTOOPE M MPOTHO3UPOBaHUH. ONITUMAIIbHBIC U
Oe30omacHble TPEHUPOBOYHBIE PEXKUMBI. 30HBI HWHTEHCHUBHOCTH pPabOThl 4YEIOBEYECKOTO
opranusma. @PeHomeH “oTkaza” B padore Mbiul. [loHsTHe “3akucieHus” opraHu3Ma.
dusnonornyeckoe 000CHOBaHHME YPOBHS (U3NYECKON HArpy3kd. A’pOOHBIA W aHA’POOHBIN
noporu. Cep/rie, Kak TUMATHPYIOIINN (HakTop pU3NIeCcKOr ACSITeILHOCTH.

9. PanmonansHO€ MUuTaHUE (JUETONOTHS, HYTPUILIUOIIOTHS)

JlMeTonorust ¥ HyTPULIUOJIOTUS - OCHOBHBIE CXOJICTBA U Pa3iauyMs. belku, sKupbl, yrieBopl, Kak
OCHOBHBIE COSAMHEHUS I 00eCreueHus MPaBUILHOTO U Oecriepe0oiHOr0 (yHKIIMOHUPOBAHUS
BCeX cucTeM opranu3Ma. PaxTopsl cuHTe3a Ocnka. PU3HONIOrHYEcKHe MPOOIEMbl OXKHUPEHUS.
MexaHu3M U OCHOBHBIE YCIIOBHSI €CTECTBEHHOTO MoXyieHHs. Mudsl o nutanuu. [lone3nsie n
BpeIHBIE TPOAYKTH. HIOAHCHI CHUCTEMBl THWIIEBAPEHUS - TMIOCIEIHUE WCCIEAOBAaHUS U
pexoMmeHaanuu. ButamuHBI M MHKpodieMeHTHl. JlomomHuTensHoe muTanue. O030p pBHIHKA
JIOTIOJTHUTEIIFHOTO ¥ CIOPTHBHOTO TIUTAHMS.

10. JInygast rurueHa yeiaoBeKa

[TonsiTue nMYHOM M OOLIECTBEHHOW THUrMeHbl. OCHOBHBIE pa3/eibl JMYHOM TUTHEHBI:
TUTHEHUYECKOE coJiep KaHue Tena (KOKH, BOJIOC, TOJIOCTH PTa, OPraHOB CITyXa, 3pEHMUSI, TOJIOBBIX
OpraHoB), TUTMEHA WHIUBUAYAIbHOTO MUTAHMSI, TUTHEHA OJEXKJbl U 00YBU, TUTHEHA >KUJIMILA.
['uruennyeckye NpUHIMIIBI U METOJIMKH MOBBIIEHUS 00111el Hecienn(puuecKoil pe3ucTeHTHOCTU
opranusMma. JIuuHas rurveHa B nepuoa HHQPEKUHOHHBIX 3a0ojeBaHuil. Pe3ncTeHTHOCTh K
AHTUMUKPOOHBIM TperapaTam.

11. bezonacHOCTh coOLMaIbHOW MOJIOAEKHOM AaKTMBHOCTH. be30macHOCTh B3aMMOJEHCTBUSA C
OpraHaMM rocyapcTBeHHoU BiacTy. [IpoTuBozelicTBue KOppynuuu

MosnoaexxHasi TIOJMTHKA TOCYAapcTBa. 3aKOHHBIE M HE3aKOHHBIE (DOPMBI  MOJIOJCKHON
akTHBHOCTH. Y4actue B AestenpbHocTH HKO Kak hopma MomoaexHOM akTUBHOCTH. [ paskmanckoe
y4acTM€ B MECTHOM caMoymnpaBieHuH. [IpaBoBble NOCIEACTBUS Yy4acThsl CTYIECHTOB B
HECAaHKITMOHUPOBAHHBIX MEPONPUATHIX M HE3aKOHHBIX NEUCTBUSAX B ceTH WHTepuer. OOmmias
XapaKTePUCTUKA CTPYKTYPhl W TOJHOMOYUW TIPABOOXPAHHUTENBHBIX OpraHoB. (OCHOBBI
0€30MacHOTO B3aUMOICUCTBHS TPAXKIaH C CHIIOBBIMU CTPYKTYpPaMH.



12. TIpaBoBbIe OCHOBBI WH(MOpPMAIMOHHOW O€301acCHOCTH. be30MmacHOCTh HMHTEIICKTYaIbHO-
IIPaBOBBIX OTHOLLIEHUN

[TpaBoBOE perynupoBaHre OTHOLICHUH, BOSHUKAIOIIUX B cepe nHpopManuu, THPOPMALMOHHBIX
TEXHOJIOTUH 1 3aumThl nHGopMaruu. ['ocygapcTBeHHas MOTUTHKA B 007acTH MHPOPMALMOHHOM
6e3omacHocTH. OCHOBBI IPAaBOBOH O€30MACHOCTH TPH OCYIIECTBICHUU MEKIYHAPOIHOTO
HaydHOro oOOMeHa M IyOJIMKAallMOHHOW aKTHUBHOCTU. [IpaBoBble OCHOBBI UM Hambolee
pacnpocTpaHeHHbIE NMPOOJIEMBbl OXpaHbl MHTEIUICKTYyalbHOI coOcTBeHHOCTH. [IpaBoBOii cTaryc
aBTOpPOB KaK YYaCTHHKOB IIPAaBOOTHOUICHWH, CBA3aHHBIX C CO3/JaHHEM OOBEKTOB
MHTEIJICKTYaJIbHOW COOCTBEHHOCTH.

13. ®unaHcoBast rpaMOTHOCTh KaK OCHOBA JIMYHOW YKOHOMHYECKON 06€30IacHOCTH

PanmonanbHOCTD M MEXaHM3M MPHUHATHS pemieHui. Bropker u (QuHaHCOBOE IUIAHMPOBAHHE:
JIOXOJIbl, PacXo/ibl, aKTUBbl M MACCHUBbI, (PMHAHCOBOE IJIAHUPOBAHUE: COEPEIKEHUs, KPEIUThl U
3aiiMpl. PacueTsl M (uHaHCOBOE MoOIIEHHUYECTBO. (DOHAOBBIE M BATIOTHBIE PBIHKH: HX
IIPUBJIEKATEIBLHOCTD U ONaCHOCTh. CTpaxoBaHUE U CHUKEHHUE PUCKOB.

14. T'ocymapctBenHas mnonutuka P® B cdepe obecneueHus O€30MACHOCTH, TPakIaHCKOMN
00OpOHBI U 3aLIUTHl HACEJIEHUS U 0OBEKTOB SKOHOMUKH B YCJIOBUSX YPE3BbIYaHBIX CUTYALIUI

Ocnosable npuHIUIBI o0ecrieueHus bXK/[ Hacenenus. OlEHKH pUCKOB, OCHOBHBIC KOHIICIIIINHY,
MyTH, 33a4d U METOJbI YIPAaBICHUS OC30MACHOCTHIO. AJNTOPHUTMBI 00ECICYCHUS JIMIHOU
0€30MacHOCTH U aJrOpUTM OOIIel CXeMBbl AEUCTBUN TOCYJApCTBEHHBIX CHCTEM 0€30MacHOCTH.
Kputepuu, onpeaenstoiiye ypoBeHb 0€30MacHOCTH.

YpesBbluaiiHble cuTyauu: Gasbl pa3BUTHsA, HOpaXkaroliye GakTopbl HCTOYHUKOB YpE3BbIYAHBIX
CUTyallull TPUPOJHOrO, TEXHOTEHHOIO M BOEHHOIO XapakTepa M HX XapaKTEPUCTHKHU.
Knaccudukanust cTuxuifHpIx 0eICTBHI W IpUPOAHBIX KatacTpod. [IpupoaHpie 1 TeXHOTEHHBIE
UYC B Poccun. UC BOEHHOTO BpEMEHH.

3akoHonarenbHass ocHoBa obOecrneueHuss bXKJ[ nacenenus. OpraHu3allMOHHass OCHOBa
obecnieuenns bXX/| nacenenus. OOecrnieueHne TEXHOIOIHYECKON 0€30MMaCHOCTH U OXpaHbl TPYAA,
IpaXkJJaHCKOW 0O0POHBI U 3aLUTHI HACEJIEHUS U 00bEKTOB IKOHOMHKH B YCIOBUAX YPE3BbIUAHBIX
cutryanuid. OCHOBBI OPraHNU3alUN U OCHOBHBIE METO/IbI U CIIOCOOBI 3aIUTHI. TPOU3BOACTBEHHOTO
NepCOHaa U HACEJIEHUS OT BO3MOXKHBIX IOCIIEACTBUN aBapuil, kKaracTpod, CTUXUIHBIX OeACcTBUI
u YC BoeHHoro xapakrepa. CurHaibl ONOBEIIEHUS. 3allUTHBIE COOPYXEHUS M HX
kinaccuukanus. OpraHuzanusi 3BaKyalldd HaceleHMs M IMepCoHalla U3 30H YpPe3BBIYAMHBIX
cuTyauuid. MeponpusTus MeIUIMHCKOM 3amuThl. CpeicTBa WHAMBUAYAJIBHOM 3alIUTHI U
HOPSIOK  MX HCIONIb30BaHMs. [ocynapcTBEHHBbIE CTPYKTYpbl M HporpaMMbl B o0jactu
oOecrieyeHns 6€30MaCHOCTH U COLMAIbHO-I)KOHOMHUYECKOro pa3BuTus Poccum.

15. TocynapcTBenHas nonutika PO B cepe npoTUBOAEHCTBUS SKCTPEMU3MY U TEPPOPUIMY

TeppopI/ISM KaK IIOJIMTUYCCKOC, KaK COIHAJIBHO-D3KOHOMHUUYCCKOC SABJICHUC, KaK HHCTPYMCHT
JOCTHXXCHUA OHpe)IeJ'IéHHI)IX INOJIMTHYECCKUX U S9KOHOMHUYCCKUX Heﬂeﬁ n TeppOpI/ICTI/I‘IeCKI/Iﬁ aKT
KaK KOHKpETHOE npecTyruieHne. Mcropuueckue, N1eoa0rn4eckue 1 OpraHu3alliOHHbBIE aCIIeKThI
BO3HHMKHOBEHUS M Pa3BUTHS TEPPOPHU3Ma KaK CepbE3HEHIIICH YTpO3bl COBpEMEHHOW IMBUITU3AIINHY,
IKCTpeMHU3M U Teppopu3M. ColHanbHble, SKOHOMHYECKHE, TTOJMTHYECKAE U HJICOJOTUYECKUE
4epTHl 1 OCOOEHHOCTH COBPEMEHHOT'O TeppOpU3Ma.



AHHOTAUMH K pad04YuM NPOrpaMMam JMCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

BBenenue B aBTOMaTH4YECKYI0 00padOTKY TEKCTOB

Heab AMCHUNIMHBI:

- BBEJCHHE B OCHOBBI aBTOMAaTHYECKOH OOpabOTKM TEKCTOB, 3HAKOMCTBO C OCHOBHBIMHU
MNOHATHUSAMH, AITOPUTMAMHU, CYIIECTBYIOIIUMHU ONOIMOTEKaMu 00pabOTKH TEKCTOB.

3agauu AMCUUIIINHBIL:

- 0e3 yrinyOneHHss B JeTaiH, ¢ Cyry0O0 WH)XKCHEPHBIM B3IVISIOM Ha 3a/Ja4d U aJITOPHTMBEI,
IMO3HAKOMUTL CTYACHTOB C OCHOBHBIMH BOIIPpOCaAMM 06pa60TKI/I TEKCTOB, OaTb MOTHBAIIUIO
pazobpathcs B TeMe Ooliee TIIy0oKo;

- HaYUUTb ACJIaTb HPOCTHIC PCHICHHA XAPAKTCPHBIX 3a4aY Ha PythOl’l. Brisectu CTYACHTOB Ha
YPOBCHb NOHHMAHUSA TPEAMCETA, MO3BOJISIONIUI UM B MNOCJICAYHOIINX CeMECTpax € BBICOKOH
3(1)(1)CKTI/IBHOCTLIO BKJIIFOUHUTECA B pa60Ty Kypca 110 aHaJIn3y u aBTOMATHYECKOMU o6pa60TKe TCKCTA,

- IaTh PEJCTABJICHNE O CYIIECTBYIOIINX OMOIHOTEeKaxX Il 00paOOTKH TEKCTOB;

- 1aThb NIIpPCACTABJICHUE O TOM, YTO 6yz[eT Ha KypcCe «AHaIU3 TEKCTOB» B MarucTparype, U Kakue
ceiluac ecThb AKTYAJIbHBIC 3a/1a4X U IMOCICAHUC NOCTUXKCHUA B 06pa60TKe C€CTCCTBCHHOI'O A3bIKA.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00yYeHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI
3HATh:

- IMoAXOoAbl K 3aJaadyaM KJ'IaCCI/I(bI/IKaIII/II/I, KJIaCTCpu3aliii U aHHOTHUPOBAHUA TCKCTOB. NwmeTs
MIPEICTABJICHHE O CYIIECTBYIOMMX OMOIMOTEKaxX JUisi 00pabOTKH TEKCTOB.

yMeTb:

- UCITIOJIB30BAaTh CPCACTBA A3bIKA IIPOTpaMMHUPOBAHUA PythOl’l AJIg peIICHUA 3aJa4 TEMAaTHYCCKOI'O
MOACIINPOBAHUA, U3BJICUYCHUSA CIIOBOCOYCTAaHUHU n KIIFOUYCBBIX CJIOB, TErUpPOBaHUA
HOCH@JIOBaTeHLHOCTeﬁ CJIOB, ITOUCKA IMMOXOKUX TEKCTOB, AHHOTUPOBAHUW A, U3BJICUHCHUS ITPU3HAKOB.

BJAaJ€Th:

- cpe/icTBaMH pa3pabOTKH U TECTUPOBAHUS IPOrpaMMHOT0 KoJia Ha si3bike Python. [Takeramu nltk,
sklearn, gensim. Ymerp paborath ¢ kopmycamu TekctoB (HKPS, OpenCorpora, Brown,
20newsgroups, reuters).



Tembl U pa3aennbl Kypca:
1. AAropuT™MBbl U3BJICUEHUS KITIOUYEBBIX CIIOB U3 TEKCTA.

Unsupervised aiaropuT™Mbl HU3BJICUCHHS KIIOUEBBIX CJIOB U3 TekcTa. I[lOMCK KOJIIOKaIuii.
Peanu3zanus noucka KoJUIOKaLUM.

2. ArHoTupoBaHue (unsupervised aJropuTMBI).

['padoBbie  anropuT™Mbl. AJTOPHUTMBI Ha OCHOBE TEMAaTHYECKOTO MOJCIUPOBAHHS |
kiacrepusanun. Multi-document summarization. IIpocroe aHHOTHpOBaHKE HA KJIACTEPU3ALINH.

3. BBenenue B TeMaTudeckoe MoieTupoBanue (001mas uesi, BEpOSITHOCTHAS MOJICIIb).

Word2vec. bauzocts TekcToB o cMbicity. Cosine similarity u npyrue mepsl 0:1u30cTi. biauszocts
tekcToB B npocTpanctBe LSA, NMF, PLSA, LDA. Paz6op npumepoB u3 tutorial gensim. [Touck
HOBOCTEH O TOM K€ COOBITHM M HOBOCTEH Ha Ty )K€ TEMY: pa3iiuuvs B (QYHKIHUU OJIH30CTH U
npenoopadboTKe TeKCTa.

4. Kitaccugukanus TEKCTOB.

OcoOenHoct paboThl C pa3peXEHHBIMU MpH3HAKaMU, BbIOOp amroputMoB. Knaccudukarus
TEKCTOB IO TeMe. 3ajaya OMpeJelieHHs aBTopa. 3ajJadya aHalu3a TOHAJIBHOCTH TEKCTa.
[lepeoOyueHre HETUHEHHBIX KIACCH(PHUKATOPOB HA pa3peKEHHBIX NpU3HaKax (mpumep U3
nokymenTtanuu sklearn). Ilpoctoit ceHTMMeHT-aHanu3 TBUTOB. CEHTHMEHT-aHAINU3 C OTOOPOM
npu3HakoB. Mcnonb3oBanue sklearn u3z nltk. CpaBuenue apdextuBHOCTH 0TOOpA IPU3HAKOB MPU
UCIIOJIb30BaHUY PA3HBIX aJITOPUTMOB KIIACCUPUKAIIH.

5. Knacrepusanus TEKCTOB.

CpaBHeHI/IC Pa3HbIX AJITOPUTMOB KJIACTCPHU3ANU HAa HECKOJIBKUX TEMaX M3 20newsgroups niIn
reuters 110 MCTPpUKaAM, HCIHOJB3YHOIIUM W HE HCIHOJB3YIOIIUM PA3METKY. Hcnons3oBaHue
KJIaCTepusanuu 1Jjis1 CHUKCHUS IIPOCTPAHCTBA IIPHU3HAKOB.

6. Kpatkuit 0030p mocieqHux J0CTHKEHUH.

Kpatkuit 0630p mocineanux goctmwxenuit (the-state-of-the-art anropurmsl. O630p HEOXBAUCHHBIX
Y HE PACKPBITHIX MOJHOCTHIO BOMPOCOB. O030p M3YUYEHHBIX Ha Kypce BOIIPOCOB, KOHCYNbTAIIUS K
3a4ery.

7. O630p 3a7au.

HedopmansHoe ommcanue W mpuUMEphl UCIOJIB30BAHUA: KIaCCHU(UKAIMU TEKCTOB (MO TeMme,
aBTOPY, TOHAJTBHOCTH M T.I.), KJIACTEPU3ALUU TEKCTOB M TEMAaTUYECKOTO MOCITUPOBAHHMS,
U3BJICUCHHS CIIOBOCOYETAHUH M KIIOYEBBIX CJIOB, TETHPOBAaHHE ITOCIEAOBATEILHOCTEH CIIOB,
IIOUCK TOXOKUX TEKCTOB, aHHOTHpoBaHWe. M3BieueHue mnpusHakoB. Tf*idf, n-rpammsi,
HopMmanu3anus TokeHoB. [lakers! nltk, sklearn, gensim. M3BieueHue npu3HaAKoOB M3 TEKCTOB,
JnokyMeHTarus 1 npumMepsl: sklearn tutorial, nltk-book. Kopmycsr TexcroB (HKPS, OpenCorpora,
Brown, 20newsgroups, reuters).

8. TernpoBanue.

TerupoBanue mocnenoBarenpHocTel cioB: POS-tagging, Named Entity Recognition. HMM,
MEMM, CRF (ob6mas unes, 63 n1eTaibHOTO BBIBOJIa, 0OOCHOBAaHUE —HA KYpPCE€ MarucTpaTyphl).



3amaua Named Entity Recognition. IIpumep: pemeHne ¢ HMCHOJb30BAaHUEM OOBIYHBIX
KJaccu(puKaTopoB (HampuMep, TUHEHHBIX) U MMPU3HAKAMHU, COJEPKAITMMU KOHTEKCT. CpaBHEHUE
0 KayeCTBY MYJbTHKIACCOBOM Kiaccuukanum © pabOThl JBYX IOCIEAOBATEIbHBIX
KJaccupuKaTopoB ("'CyIIHOCT/HE CYITHOCT" ¥ "TUT CYITHOCTH").

9. SI3BIKOBBIE MOJEIIH.

FeHepaHI/IH TCKCTOB C IOMOIIBIO SI3EIKOBOM MOACIIH. KHaCCI/I(i)I/IKaHI/IH CliamMa: CpaBHCHUEC OLCHKHA
BEPOATHOCTU BO3HHUKHOBCHHUA TCKCTA B YHHFpaMMHOﬁ U B 6HFpaMMHOfI MOACIN, CPaBHCHUC
Ka4dycCTBa KJ'IaCCI/I(bI/IKaI_II/II/I.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

BBenenue B ajire0panyecKyro TOMoJI0TruI0

Heab AMCHUNIMHBI:

OCBOCHHUE OCHOB JIT€OPaNuECKON TOIIOJIOTHH.

3agauu AMCHUINJINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUHM, KOHIEMNIMHI, METOIOB U MOAeNel) B
obacTu anredpandecKoi TOMOJIOTHY;

® npno6peTeHHe TCOPECTUYCCKHUX 3HAHUH U IMPAaKTHYCCKUX YMeHI/Iﬁ Y HaBBLIKOB B 00JaCTH
anre6pa1/1qec1<0171 TOITIOJIOTHH,

. OKa3aHUWE KOHCYJIbTallMM M TOMOIIM CTyJEHTaM B IPOBEIEHUU COOCTBEHHBIX
TEOPETHUYECKHUX HUC-CIEJOBAaHUN B 00JaCTH anreOpandecKon TOMOIOTHH.

Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL o6yqa}oumec;1 JOJIZKHBI

3HATb:

l (I)YHI[aMCHTaJ'H)HBIe IMOHATUA, 3dKOHBI, TCOPHUU anre6panquK0171 TOIIOJIOT'UH,

0 COBpPCMCHHBIC HpO6JIeMBI COOTBCTCTBYIOIIIHX PA3CIIOB anre6panquK0171 TOIIOJIOT'HH,

| IOHATHUA, AKCHUOMBI, MCTOAbI AOKA3aTCJIBCTB MW JOKA3aTCJIbCTBA OCHOBHBIX TCOPEM B

pasnenax, BXOIAIMX B 0a30BYIO 4acTh UK,
O OCHOBHBIE CBOMCTBAa COOTBETCTBYIOLIUX MaTeMaTH4YECKHX O0BEKTOB;

] AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKJIAIHBIX
3a/1a4 anreOpanveckoil TOMoJIOTHH.

YMeTh:
U IIOHSATH IIOCTAaBJICHHYIO 3a7a4y;
O WCIONIb30BaTh CBOW 3HAHWS s pelieHus (yHIaMEHTAIbHBIX M TPUKIAIHBIX 337124

anredpanvdecKkoi TOMOJIOTHH;
0 OIICHUBATh KOPPEKTHOCTh TOCTAHOBOK 337124,

] CTPOIr0 AOKA3bIBAaTh UJIN OIIPOBCPraTh YTBCPIKIACHUC,



l CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMEI PCHICHUA 3a4a4, B TOM YHCJIC U HCCTAHIAPTHBIX, U
MMPOBOAWTL UX aHAJIN3;

il CaMOCTOATCIIBHO BUACTD CJICACTBHA IMMOJIYYCHHBIX PC3YJIbTATOB,

0 TOYHO MPEJCTABUTh MATEMAaTHUECKUE 3HAHUS B OOJIACTH CIIOXHBIX BBIYUCICHUI B YCTHOM
Y IMCbMEHHOU (hopme.

BJIAETh:

O HaBbIKAMU OCBOEHUS 00JbIIOro 00beMa MH(pOpMauK U peleHus 3ajaad ( B TOM YHUCIIE,
CJIOXKHBIX);

il HaBBIKAMH CaMOCTOSTEILHOMN pa6OTBI 1 OCBOCHHA HOBBIX NJUCIHUIIINH,

l KyanypOﬁ INIOCTaHOBKH, aHallM3a W PCHICHHUA MaTCMaTHYCCKHUX W IPUKIAJHBIX 3aaa4,
Tpe6yfoumx A CBOCTO PCHICHUA HMCIIOJBb30BAHUA MATCMATHYCCKHUX IIOAXOAOB M MCTOJOB
anre6pqueCI<0171 TOITIOJIOTHH,

0 NpCAMETHBIM S3BIKOM  CJIOKHBIX BBIUHCIICHUA W HaBBIKAMH rpaMOTHOI0 OIIMCaHUA
peicHrA 3aJa4d U MPEACTABJIICHHUA [MOJTYYCHHBIX PE3YJIbTATOB.

TeMbl U pa3jeiibl Kypca:

1. 'omosoruu U KOroMOJIOTHH.

Omnpenenenue nenHoro koMiiekca. Ero romosorus.

2. 'omoTomnnyeckue rpyIisl.

HaxppIThs 1 KJI€TOYHBIE KOMIUIEKCHI.

3. Ucuucnenue crpyil.

TpaHcBepCcaIbHOCTD U MPUIIOKEHUSI B TEOPUU OCOOEHHOCTEH.
4. Kocbl ¥ KOH(UTYpaIyH.

IIpuMepsl BEKTOPHBIX pacCIOCHUM.

5. OcHoBbI AU PepeHnanbHOM TOMoIOT Y.

Teopus Mopca 1 IpUII0KEHHUS TOMOJIOTHA.



AHHOTAUMH K pa004YuM MPOrpaMMam I CHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

BBenenne B aHAJIU3 JAHHBIX

Heab AMCHUNIMHBI:

N3yunTh paznuyuHble MHCTPYMEHTHI JJISl aHall3a JaHHBIX, paboTy C JTaHHBIMHU, BH3yaJIH3alHIO,
IIPUMEHUB JUIS IPAKTUYECKUX 3a7a4 TEOPUM BEPOATHOCTEH C BU3YaJIM3alUEd BEPOSATHOCTHBIX
00BEKTOB M 3aKOHOB Ha si3bIKe [1UTOH.

3agauu AMCHUIINHBIL:

O [Io3HaKOMUTBH CTYJIEHTOB ¢ HEKOTOPBIMHM NPHUMEHEHUSMU HMHTEIUIEKTyAJIBHOIO aHAJIA3a
JAHHBIX ¥ MAallIMHHOTO O0YYEeHHS ISl PELICHUs1 OU3HeC-3a/1a4;

l Hay4YuTb CTYACHTOB BHICTH HpO6JI€MBI, KOTOpPBIC MOTYT OBITE pEeIICHbI C IMOMOIIbIO
MAallIMHHOI'O O6y‘IeHI/IH;

O HAY4YUTh CTYACHTOB OCYLIECTBJISITh MOCTAHOBKY 3a/1a4 HMHTEIUICKTYyAJIbHOTO aHajau3a
NAHHEBIX.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B PE3YIbTATC OCBOCHUA NUCHUIIJIMHBI o6yqafoumec;1 JOJIDKHBI

3HATh:

O ITocTaHOBKYM 3a7a4 HHTEIUIEKTYAJIbHOIO aHAIN3a JaHHBIX;

O MTONYJIIPHBIE AITOPUTMBI HHTEIUIEKTYaJIbHOTO aHAIN3a JaHHBIX;

O COBPEMEHHBIM TEXHUYECKUH YpPOBEHb B Pa3BUTHUU QAJITOPUTMOB HHTEIUIEKTYAJIBHOIO

aHaJIM3a JaHHBIX.

yMeTb:

W Haxoaute B ommcaHuM 3amad u3 Ou3Heca 3agauu JJIs1 UHTCIIJICKTYAJIbHOI'O aHajin3a
JaHHBIX;

l OCYHICCTBIIATE MATCMATHUYCCKYIO IIOCTAHOBKY 3aJad HHTCIUICKTYAJIBHOI'0 aHalin3a
JaHHBIX.

BJAACTh:

| COBpeMeHHBIMI/I AJITOpUTMaMU MHTEJUICKTYAJIbHOI'O aHalIn3a JaHHBIX,



0 COBPEMEHHBIM  HMHCTPYMEHTapHeM [  [POMBIIJIEHHOTO  pemieHus  3ajad
WHTEJJIEKTYaTbHOTO aHAIHN3a JIaHHBIX.

TeMbl U pa3jesibl Kypca:
1. OG30p 33124 aHa/IM3a JaHHBIX, OOBEKTHI aHAJIN3A JTAHHBIX.

[Ipumepsl NpUKIATHBIX 3a1ady: MpoBepka dS(PQPEKTUBHOCTH JIEKAPCTB, CHUHTE3 peYd U
pacro3HaBaHHE PeyH, UCIIOIb30BaHUE CTATUCTHUECKUX METO/I0B B PEKOMEHJaTeNIbHBIX CUCTEMAaX,
MPUKIIaIHAS aHAIUTUKA.

2. Hactpoiika okpykeHHsl.

Amnakonga, mamba, fish, tmux, cookiecutter. OcobernnocTtu u pacmupenus Jupyter Notebook.
3. bubnmnoreka seaborn, Bu3yanu3anus JaHHBIX: sSEPHBIE OIICHKH, OOKC TUIOTHI U JIp.
OcoOeHHOCTH CO3JIaHMsI JaTaCETOB Ha MPAKTHKE, 00padOTKa CHIPHIX JAHHBIX.

4. BepOHTHOCTHHe paciupeaciCHusd, HUX IIPAKTHYCCKOC IIPHUMCHAIOTCA, CIIOCOOBI TCHCpaluu
HCGBﬂOCquaﬁHBIX YHUCCII.

bubnunortexu numpy, scipy.stats, matplotlib, pandas

5. Busyanmzamusi TEOPHUM BEPOSTHOCTEH, YCIOBHBIC BEpPOSATHOCTH, 3amadd Ha Tpadax
3aBUCHUMOCTEM.

HpaKTI/IquKOG MNPpUMCHCHHUC IIPCACIbHBIX TCOPEMbI TCOPHUH BCPOHTHOCTeﬁZ 3aKOH OOJNBIINX
YuCCll, HCHTpAJIbHAA IPCACIbHAadA TCOpEMaA.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukiaagnas MmaTeMaTuka 1 HHGopMaTHKa

Hanpasiennocts: MaTtemaTuka

BBenenue B MaTeMaTHYeCKHH aHAJIN3

Heab AMCHUNIMHBI:

@opmupoBanue 0a30BbIX 3HAHUH 1O MaTEeMAaTUYECKOMY aHAIM3y Ui JlaJbHEHIIero
UCIIOJBb30BAaHUS B JIpyrMX OOJacTsX MAaTeMaTH4eCKOro 3HaHWs U JAMCHMIUIMHAX C
€CTECTBEHHOHAyYHBIM  COJepKaHueM;  (opMHpOBaHHME  MATEMaTHMYECKOH  KYJIbTYpBI,
MCCJIEIOBATEIbCKUX HaBBIKOB U CLIOCOOHOCTH MPUMEHSATH 3HAHUS HA IIPAKTUKE.

3agauu AMCHUIINHBIL:

O [Tpuobperenne ciaymarensiMd TEOPETUYECKUX 3HAHUH M MPAKTUYECKUX YMEHHHA U
HaBBIKOB B O0JIACTH TEOpUHU MpenesioB, AuddepeHInaIbHOr0 U HHTErPAIbHOTO HCYHCICHHS,
TEOPHH PAJIOB;

l IIOArOTOBKAa cnymaTeneﬁ K U3YYCHHUIO CMCIKHBIX MATCMATUYICCKUX NUCHUIIINH;

0 HpI/IO6p€T€HI/Ie HAaBbBIKOB B IPUMCHCHHUHU MCTOAOB MATCMATHYCCKOI'0 aHa/IN3a B (1)H31/IKG u
APYyrux €CTCCTBCHHOHAYYHBIX AUCHUIIIIMHAX.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

O OcHOBHBIE CBOICTBa MpenenoB MOCIeA0BaTeNbHOCTEH U (YHKIMHA J1eHCTBUTEIBHOTO
HNEPEMEHHOT0, MpPOU3BOAHOM, auddepeHnnana, HEONpPeAEIeHHOTO HWHTerpajga; CBOMCTBa
(byHKLNH, HEPEPBIBHBIX HAa OTPE3KE;

U OCHOBHBIE «3aMeyaTelIbHble MpeNeNbl», TaOIW4yHble (QOPMYJbl JUIsl TPOU3BOJHBIX U
HEOMpeAENeHHBIX MHTErpaioB, ¢opMyibl auddepeHIUpOBaHUS, OCHOBHBIE Pa3JIOXKEHUS
ayieMeHTapHbIX pyHKUKH 1o popmyne Teinopa;

O OCHOBHBIE (popMyITBl AU PepeHIINATLHON TeOMETPUH.
yMeThb:
O 3anuchIBaTh BHICKA3bIBAHUS ITPH MTOMOILHU JIOTHYECKUX CHMBOJIOB;

O BBIYUCIISITH TIPEJIEIIBI TOCIIEI0BATEILHOCTEN U (DYHKIIMMA IEHCTBUTEIILHOTO TIEPEMEHHOTO;



O BBIYHCIIATH TIPOW3BOJHBIC JJIEMEHTApHBIX (YHKIHMH, PpacKiIaipIBaTh >JIEMEHTApHBIC
¢ynkuuu no Qopmyne Teinopa; BBYMCIATH Tpenenbl GYyHKUUNA C TPUMEHEHHEM (OPMYIIBI
Teinopa u npaBwia Jlonurans;

O cTtpouth rpadukd (QYHKIOUA C TPUMEHEHHEM TEepBOM M BTOPOH NPOM3BOJHBIX;
uccienoBaTh (DYHKIMM Ha JIOKAJIbHBIA SKCTPEMyM, a TaKKe HAXOAMTh UX HauOoibllee U
HauMEHbIIIEE 3HAYCHUS HA TPOMEKYTKAX;

O BBIYUCIISITH KPUBU3HY TJIOCKUX M TIPOCTPAHCTBEHHBIX KPUBBIX.
BJIAJETh:
O [IpeamMeTHBIM SI3BIKOM KJIACCMYECKOIO0 MAaTeMaTHYECKOTO aHajiu3a, MPUMEHSIEMBIM IPHU

IOCTPOCHUU TEOPUU TIPENETIOB;

l arIapaToM TCOpUHU IIPCACIIOB, I[I/I(b(l)epeHLII/IaJ'ILHOFO U UHTCIPAJIbHOIO MCUYUCICHUA JIA
pEeUICHUA pPa3IMYHBIX 3aJa4, BO3SHUKAIOIIUX B CI)I/ISI/IKG, TEXHUKE, JSKOHOMHKE U [OPYIrux
MNPUKIAAHBIX TUCIHUIIJIMHAX.

TeMbl U pa3jeiibl Kypca:
1. JlelicTBUTENbHBIC YHCA

1.1. HeiictBurenbHble unciaa. OTHOLIEHUS HEpPaBEHCTBA MEXAY JIEHCTBUTEIBHBIMU UYHCIAMH.
CsoiictBo Apxumena. [lnoTHocTb MHOXeECTBa JEHWCTBUTENBbHBIX uucen. TeopemMa o
CYILIECTBOBAaHUM U €JMHCTBEHHOCTH TOYHOW BepXHEH (HM)KHEN) I'paHU YUCIIOBOTO MHOKECTBA,
OTPaHUYEHHOTO CBEpXy (CHHU3Y). ApupMETHYECKHE ONEepaliy C JCHCTBUTEIBHBIMUA YHCIAMH.
[IpencraBieHue AEWCTBUTEIbHBIX YHUCENl OECKOHEYHBIMHU JECATHUHBIMH ApoOsiMu. CUETHOCTh
MHO’KECTBA PallMOHAJIbHBIX YHCEJl, HECYETHOCTh MHOYKECTBA JIEHCTBUTENIbHBIX YHCEIL.

2. Ilpenensl mocien0BaTeIbHOCTEN

2.1. Ilpenen uucnoBoil mocnenoBaTenbHOCTH. Teopema KaHTOpa O BIOKEHHBIX OTpe3Kax.
EnuncTBeHHOCTH npesena. beckoHedHO Malible MMOciIeI0BaTeIbHOCTH U UX cBoicTBa. CBOMCTBA
IPENIEIOB, CBSI3aHHbIE C HEpaBeHCTBaMHM. ApHUQMETHYECKHE OIEepalud CO CXOASIIUMUCS
nociegoBarenbHOCTIMU. Teopema Beitepmrpacca o mnpenene MOHOTOHHOW OrpaHHMYEHHOM
nocneaoBarenbHocTH. Hucrno e. beckoHeuHo OobIlre ocaea0BaTeNbHOCTH U UX CBOWCTBA.

2.2. IloanocnenoBaTeabHOCTH, YaCTUYHbIE MpeAeabl. BepXHUil M HUKHUM IIpeesl YnCI0BON
nocnenosarenbHocTu. Teopema bosbnano-Beliepmtpacca. Kpurepnit Komm cxomumoctn
[IOCJIEI0BATEILHOCTH.

3. Ilpenen v HENPEPHIBHOCTH (PYHKIMI OHON MEPEMEHHOI

3.1. Ipenen uncnoBoit GyHKIMN OgHOU TepeMeHHoi. Onpenenenus no [eitne u mo Komm, ux
SKBHUBaJIEHTHOCTh. CBolicTBa npenenoB GpyHkuuu. Paznuaneie Tumel npenenos. Kpurepuit Komm
CYILIIECTBOBaHMsI KOHEUHOro mpenena GpyHkuuu. Teopema o 3aMeHE NEPEMEHHOH MOJ 3HAaKOM
npenena. CyiiecTBoBaHNUE OJJHOCTOPOHHUX IMPEEIOB Y MOHOTOHHOM (DYHKLIHU.



3.2. HenpepbiBHOCTh (yHKIMU B Touke. CBOWMCTBa HEMpephIBHBIX (PyHKIUH. OZHOCTOPOHHSISA
HENpepbIBHOCTh. TeopemMa O mepexoie K Mpenetry IoJ 3HAKOM HENPEephIBHOM (YHKIMH.
HenpepeiBHOCTh  crioxHON  QyHKiuu. Touku paspbiBa, HuX Kiaccupukanus. Pa3pbiBel
MOHOTOHHBIX ()YHKITHA.

3.3. CpoiicTBa (pyHKITMH, HEPEPHIBHBIX HA OTPE3KE — OIPAHMYCHHOCTH, JIOCTHKEHUE TOYHBIX
BEpXHEH M HWXKHEH rpaHeil. TeopemMa 0 MPOMEKYTOUHBIX 3HAUYCHMSIX HEMPEPHIBHON (DYHKIUH.
Teopema 06 oOpaTHON DyHKIIHH.

3.4. HemnpepblBHOCTh 3JIeMEHTApHBIX (QYyHKIUNA. OmnpeneneHue IoKa3aTeIbHOW (PYHKIUH.
CBolicTBa OKa3aTENbHON (QYHKIIMH. 3aMeUaTeIbHbIE MPECIIbl, CICICTBUS U3 HUX.

3.5. CpaBHeHue BesnnuuH (CUMBOJIBI 0, O, ~). Boluncinenue npeaenos npu MOMOILU BbIIEICHUS
IJIaBHOH 4acTH B YHUCIIUTENIE U 3HAMEHATeEIe Ipo0u.

4. IlpousBosHas U €€ IPUMEHEHHE

4.1. IlpousBomnas ¢yHKuU oAHOM  mepeMeHHOW. OIHOCTOPOHHUE  MPOU3BOJHBIC.
HenpepsiBHOCTh (hyHKIIMH, UMEIONIEH mpon3Boany0. JuddepeniupyeMocts GyHKIIMH B TOUKE,
Huddepenunan. ['eomerpuueckuit cmbicn npou3BoaHol u nuddepeninmana. [IpousBonnas
CyMMBbI, TNPOM3BENCHUS M 4YacTHOro 1nByX GyHkiuil. [IpousBoaHas cioxHOW (yHKUIUU.
[TpousBoanas ob6patHoil Gpynkuuu. [IpousBoaHbie 3nemMeHTapHbIX (QyHKIUN. HBapuaHTHOCTH
dbopmbl tuddepeHIana OTHOCUTETFHO 3aMEHbBI IEPEMEHHOM.

4.2. IlpousBoanble BblcIMX mHopsakoB. Popmyna JleliOHuma Juie n-i OpPOU3BOJHON
npousBeaenus. Juddepennnan Broporo nopsinka. OTCYTCTBHE MHBAPHAHTHOCTH €0 (OPMBI
OTHOCHTEJIBHO 3aMEHBI iepeMeHHOH. [luddepeHnnanst BRICIINX MOPSIKOB.

4.3. Teopema ®Pepma (HEOOXOIUMOE YCIOBHE JIOKAIBHOIO 3KCTpeMyMa). TeopeMbl 0 CpeaHeM
Ponns, Jlarpanxa, Komm. ®opmyna Teitnmopa ¢ ocrarounblM uneHoM B ¢opmax Ileano u
Jlarpamka. IIpaBuito Jlonuransa i packpsliTus HeolpeneneHHocre suaa. IIpasuino Jlonurans
JUISL PACKPBITUS HEOIIPEAEIEHHOCTEN BUA.

4.4. IlpumeHeHue TMPOU3BOJHOM K HccienoBaHuio (yHkuuid. JloctaTouHble —YCIIOBUS
MOHOTOHHOCTH, TOCTaTOYHBIE YCIIOBUS JIOKAJILHOIO SKCTpEMyMa B TEPMHUHAX NEPBOM U BTOPOI
MPOU3BOHON. BrINMyKI0CTh, TOUKM Neperuda. JJocratounbie yCIoBHS JIOKATBHOTO SKCTPEMyMa B
TEPMMHAX BBICIIUX MPOU3BOJIHBIX. [TocTpoenue rpadukoB GyHKIIUI — aCUMIITOTHI, UCCIIEOBAHNE
MHTEPBAJIOB MOHOTOHHOCTH U TOYEK JIOKAJIbHOTO 3KCTPEMYMa, HHTEPBAJIOB BBITYKJIOCTH U TOYEK
neperuoa.

5. IlepBooOpa3Has U HeolpeneIeHHbI HHTETpal

5.1. IlepBooOpa3Has ¥ HeollpeeNeHHbIH HHTerpal. JIMHEHHOCTh HeolpeIeIeHHOTO HHTEerpaa,
UHTETPUPOBAaHUE IMOJICTAHOBKOM M MO dacTsAM. VHTerpupoBaHue palMOHAIBHBIX ()YHKIIHA.
OcHOBHBIE IPUEMBI HHTETPUPOBAHMSI HPPALIMOHAIBHBIX U TPAHCIIEHJCHTHBIX (DYHKIIMH.

6. Iuddepennmanbaas reoMeTpust

6.1. Dnementsl auddepennuanbHoi reomerpuu. KpuBble Ha IUIOCKOCTH UM B MPOCTPAHCTBE.
['mankue kpuBble, KacaTenbHas K rinagkoil kpusoil. Teopema Jlarpanka /uis BeKTOP-(pyHKIIHIA.
Jlnmna xpusoil. IIponsBogHas nepemeHHol anuHbl ayru. Hatypanbuslii napamerp. Kpususna



KpuBOH, hopmynbl st ee BbraucieHus. COmpoBOXKIAONINN TPEXTPAHHUK MPOCTPAHCTBEHHOU
KPUBOM.

7. KoMIUIEKCHBIE YHCIia

7.1. KommiekcHbie urciia. Mojynb u aprymenT, Tpuronomerpuueckas popma. Apudpmernaeckue
ornepanuu ¢ KOMIUIGKCHBIMU YuciIaMu. M3BieueHue KOpHSA. DKCIOHEHTa U Jjorapudm ot
KOMIUIeKCHoro uucia. ®opmyna Ounepa. MHdopmanus o0 OCHOBHOH Teopeme aireOpshl.
PasznokeHne MHOrowjieHa C KOMIUIEKCHBIMU KO3(h(UIIMeHTaMU Ha JIMHEWHbIE MHOMHUTEIIU.
Pasnokenne MHOTOUJIEHA C IEWCTBUTENBHBIMU KO3 (DULIMEHTaMU Ha TMHEHHbIE U HEPUBOIMMbIE
KBaJIpAaTHYHbIC MHOKHUTEIH. Pa3ioxkeHne mpaBmIIbHOM IpOOH B CyMMY MPOCTEUIIINX APOOCH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

BBenenue B nporpaMMHupoBaHue U AJIrOPUTMbI

Heab AMCHUNIMHBI:

[lensMu NUCUMIUIMHBL SBISIOTCA IEPBUYHOE O3HAKOMJICHHME CTYACHTOB C OCHOBHBIMU
NPUHIUIIAMA TPOSKTUPOBAHUS U aHAIN3A aJITOPUTMOB U CTPYKTYp JaHHBIX, 00ydeHHEe HaBBIKaM
000CHOBaHUS KOPPEKTHOCTH AJITOPUTMOB, MX IPAKTUUYECKOM pealu3alud, TEOPEeTHYECKOW U
DKCIIEPUMEHTAIIBHOM OLICHKU UX BPEMEHHOM CII0KHOCTH.

3agauu AMCHUIINHBIL:

° HaydyuTh (GOPMYIUPOBATH 3aJadyll B TEPMHHAX HW3YYCHHBIX TEOpPUH, BBHIOMPATH
MOJXOISIIMI aIrOPUTM JIJIs1 IOCTABJICHHOM 3a/1a4u;

L] Hay4UTb pa3pa6aTLIBaTL KOM6I/IHaI_II/II/I AJITOPpUTMOB I pCIICHUA IMOCTABJICHHLIX 3aja4,
OOCHUBATL CJIOKHOCTHU  AJI'OPHUTMOB, BBI6I/IpaTB noaxomdmue CTPYKTYPblI HJAHHBIX IS
IMOCTABJICHHLIX 3aa4a4, PCAJIN30BbIBATh aJITOPUTMBI Ha A3BIKC IIPOIrpaMMHUPOBAHUSA C++.

Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B PE3YIbTATC OCBOCHUA NUCHUIIJIMHBI o6yqa101uﬂec;1 JOJIKHBI

3HATh:
° orpezeNeHusl acUMNTOTHK B O-HOTanuy;
° OIpeJIeNIeHUs] NPOCTEHIINX JIMHEMHBIX CTPYKTYp HaHHBIX (CTEK, o4epenb, BEKTOp) U

BpeMeHa 00pabOTKH 3apOCOB B HUX;

o QJITOPUTM OBICTPOI COPTUPOBKH;

° OIpeJieNIeHUe U MPAKTUYECKYI0 HEOOXOJUMOCTh JIEPEBbEB MIOUCKA,;

yMeTb:

° OLIEHHUBATH CJIOXHOCTb AJITOPUTMOB;

° CTpPOTO J10Ka3bIBaTh YTBEPKACHUS O KOPPEKTHOCTH aJITOPUTMOB;

° MPUMEHSTh HEOOXOIMMYIO TEXHUKY JUISl pEIIeHUsI aJlTOPUTMUYECKUX 3a/1a4;

BJAaJ€Th:



° pPa3HOOOpa3HBIMH  JIEPEBbSIMH  TIOMCKA M METOJAWKOM  BbIOOpa  HamOosiee
IIPEANIOYTUTENBHOIO B KaXK0W KOHKPETHOU CUTYalUu;

° METOAAMH JI0Ka3aTEeNIbCTBA KOPPEKTHOCTH YTBEPKIACHUI 00 anropurMax;

® HpI/IéMaMI/I CBCIACHU O6IJ.[I/IX 3aJa4d K Oonee KOHKPETHBIM U IIPOCTHIM.

TeMbl U pa3jesibl Kypca:
1. AcuMNTOTHKH, MacTEp-TEOpEMaA

O6o3nauenus B O-notanuu: o-manoe u O-Ooibmioe, omera-manoe u Owmera-0ombmioe, Tera-
oonpmoe. HesaBucumocTh ompexaenenuss O-0ombiioro u Owmera-00JbIIOr0 OT HAYAIBHOTO
casura. Macrep-teopema, mpumep npuMeHenus 1 pekyppentsl T(n) =2T(n/ 2) + O(n).

2. JIuHelHbIe CTPYKTYPHI TaHHBIX

CTpyKTypBl JaHHBIX CTEK, O4epeb, BEKTOP, AeK. [louck Ommxkaiiero 6onbuiero crupasa 3a O(n)
B MaccuBe. l[lonck MuUHMMyMa B CTeKe MU odepenud. Merton Oyxrajirepckoro ydéra st
JI0Ka3aTeIbCTBAa aCUMIITOTUKH BpeMEHH 00pabOTKH 3alIpoCcoB B BEKTOPE.

3. CopTUPOBKH U MOPSIIKOBBIE CTATUCTHKU

3anaya coptupoBku. OnpeneneHue cradmibHON cOpTUPOBKU. COPTUPOBKA CIAUSHUEM, MOACUET
Yrcia MHBEpCUil B nepectaHoBke. CTaOmibHas COPTUPOBKA MOACUETOM, U(POBasi COPTUPOBKA
LSD. beictpas copTUpOBKa €O Cily4allHbIM BBIOOPOM IIMBOTa, IMOUCKa K- mopsakoBoi
cTaTUCTUKH. JlepanmomMuzanus: JETEPMUHUPOBAHHBIA aJITOPUTM OBICTPOH COPTHPOBKH C
BbIOOPOM B Ka4eCTBE IMMBOTA MEIMAaHbl MACCUBA MEAMAH MATEPOK.

4. Kyun

Onpeznenenue Ky4yH U 3apockl, HE0OXouMble g 00paboTku. [IBonyHas Ky4a: onepauuu siftUp
u siftDown. BeipaxkeHre ocTaiabHBIX onepanuil yepe3 JaHHble. ACUMIITOTHKA BpEMEHH PabOThl.
buHoMuanbHbIe NEepeBbs W OWHOMHANBbHAs Kyda: CKOPOCTh pPabOThl M TPEHMYILIECTBA TI0
CPaBHEHMIO C JIBOMYHOM Kydel. PuOOHayumeBa Kyda: aCUMIITOTHKAa C IOMOIIbIO MeEToJa
OyXraiarepckoro y4éra.

5. JlepeBps MOUCKA

Omnpenenenue nepeBa Moucka, oopadaTeiBaeMbIe 3alIPOCHL. TeopeTrueckas pealu3aius 1 aHaau3
BpeMeHH pPaloThl JepeBbeB: splay-mepeBa, AVL-nepeBa, gekapToBoro aepeBa, B-mepeBa kak
4yacTHOTO cirydasi (a, b)-mepesa. I[IpakTuueckne NMpUMEHEHHS] U MPEUMYIIECTBA KaXJIOTO THIIA
JIePEBBEB.

6. [lepeBo otpe3koB, nepeBo denBuka

OOpabaTpiBaeMble 3ampOChl B JIepeBe OTpe3koB. OTIOXKEHHBIE orepanuu. JlepeBo OTpe3KoB
cHu3y. J[ByMepHOe 1epeBo OTpe3KOB. [[luHaMHuecKoe U IEPCUCTEHTHOE JEPEBO OTPE3KOB. JlepeBo
OenBuka: OyneBbl omepanuu Haa Ouramu. MHOrOMEpHOE JepeBO OTPE3KOB, 3aMpoChl K
MOAO0TPE3KaM U MOJMPAMOYTOJIbHUKAM.

7. Xsmi-tabmunel, GpuiasTpel biyma



3agaya xammpoBaHua. ONpenesieHusT COBEPIICHHOTO W YHUBEPCAIBLHOIO CEMEWCTBA XdII-
byHKIMH. BeposITHOCTh KOUTH3UHU. XAII-Ta0JHIBI ¢ OTKPBITOW aapecariiei, X31I-TaOauibl
METOJIOM LienoveK. J[BoitHoe x3mmpoBanue. PuibTpel biryma: NpUMEHEHHS U peaIn3aliusl.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

BBeaenue B TONOJIOTHIO

Heab AMCHUNIMHBI:

JlaHHBI Kypc HampaBieH Ha H3y4eHHEe Oa30BbIX IMOHATUH TOIMOJOTHH, OT OCHOB OOIIeH
TOTIOJIOTUH J0 OCHOBHBIX MOHATHHA anreOpandeckod Tomonoruw, Takux kak CW-komIuiekc u
dynnamenTanpHas rpynma. Kypc sBisercs 4acTpio (DyHIAMEHTAIBHOTO MAaTEMaTHYECKOTO
o0pa3oBaHUsI M MOXET OBbITb PACCMOTPEH Kak IPEPEKBE3UT K JajbHEHIIEeMy H3yYCHHUIO
TOTIOJIOTUH, a Takke auddepeHnnanbHO TeoMeTpun (aHaiaW3a Ha MHOTOOOpasusax) W
KOMILIEKCHOT'O aHAJIN3a.

3agauyd AUCHUILINHBI:

3amaun AUCHUILUIMHBI BKIIOYAOT O0ydeHHE HEKOTOPHIM MOHATHSAM OOmeld W anreOpandeckoit
TOIOJIOTHH, a TAaKXKe (OPMHUPOBAHUE Y O0YUAIOLIUXCSI CIIOCOOHOCTH IPUMEHSAThH TOIOJIOIMYECKUE
METO/bI B IPYTUX 00JacTAX HAyKH.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI
3HATh:

OCHOBHBIE TIOHSTHsSI OOIIEH M anreObpanyecKkod Tomonoruu; GyHIaMeHTaIbHBIE PE3YJIbTAaThl U3
JaHHOW OO0JacTH; TOAXOAbl K W3YYEHHUIO TOMOJIOTHYECKUX M TOMOTONMUYECKUX CBOMCTB
MIPOCTPAHCTB U OTOOPAKECHUH.

yMeTb:

pelaTh 3a/1a4y U3 yKa3aHHOM o0iacTy.

BJAJ€Th:
HaBBIKAMH CaMOCTOSITCIIbHOM pa6OTI)I 1 OCBOCHUSA HOBBIX TUCITUIIINH,

HaBbIKaMU PCHICHUA MATCMATHUYCCKUX U MPUKIAJHBIX 3aa4, Tpe6y101u1/1x AJIL CBOCT'O pCHICHUA
HCIIOJB30BaHUA MAaTCMAaTUYCCKUX MMOAXO0A0B 1 MCTOAOB TOIIOJIOTUH,

TeMbl U pa3jeiibl Kypca:



1. OcHOBBI OOIIEN TOIOJIOTHUH.

Tormonoruueckoe mpoCTPaHCTBO, HEMPEPBIBHOE OTOOPaKEHHE, TOMEOMOP(PHU3M;
baza u npenbaza Tonosioruu;

AKCHOMBI OT/IETUMOCTH, XaycI0p(oBOCTH;

KoMImakTHOCTE M CEKBEHIIHATbHAS KOMIIAKTHOCTE;

CBSsI3HOCTD W JTUHEHHAs CBSI3HOCTD,

DakTOPTONOIOTUA U UHIYLIMPOBAHHAS TOIOJIOTUS.

2. OCHOBBI TEOPUHU TOMOTOIHH.
['omoTomnust 0TOOpaXKeHMIA;
['omoTOonHMYecKast 3KBUBAJIEHTHOCTB;
Perpakuus u roMoTOnMYecKas peTpaKIus;

CW-koMIIIEKC U KJIETOYHAS OMITPOKCUMAIIHS.

3. Tononorust MHOTOOOpA3HiA.
ATIIachl ¥ KapThl;
OKBHUBAJICHTHOCTH aTJaCOB;
Tpuanrymsiius MHOrooOpa3uii;
OpueHnranus;

Knaccugukanys KOMIaKTHBIX OPUEHTHPYEMBIX 2-MHOT000pa3Hii.

4. ®dynnameHTaIbHas TpyNIa U HaKpbITHS.
DyHIaMeHTaIbHAs TPYINa;

3aBUCUMOCTBH OT OTMEUYEHHOU TOUKH;
DyHIaMeHTaIbHAs TPYINa OKPY>KHOCTH;
YHUBepcaIbHOE HAKPBITHUE;

Knaccugukarus HakpbITHIA.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

BorunciauTeanbHas MaTeMaTHKA

Heab AMCHUNIMHBI:
CdopmupoBath y CTyJEHTOB CUCTEMATHYECKOE MPEICTABICHUE O:

1) meromax TpPUOMMKEHHOTO pELIeHHS Hauboyiee pPacHpOCTPAHEHHBIX Oa30BBIX THUIIOB
MaTeMaTHYECKUX 3a]1a4;

2) HCTOYHHKAX HOFpeHIHOCTeﬁ H MCTOAaX UX OLCHKH,

3) MeTofax peleHus peleHUs aKTyaabHbIX MPUKIAIHBIX 3a/1a4.

3agauu AMCHUIINHBIL:

1) OcBoeHue Marepuana OXBATHIBAIOIIETO OCHOBHBIC 3a/layd W METOJIbl BBIYHCIUTEIHLHON
MaTEMaTHKH.

2) (1)OpMI/IpOBaHI/Ie HEJIOCTHOT'O IMPCACTABIICHUA O YHCJICHHBIX METOAAaX PCIICHUA COBPCMCHHBIX
HAaYYHBIX MPUKJIAAHBIX 3a1a4.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YyYaIOIIMECs T0JIKHbBI
3HATh:

Oo6acTh MNPUMCHCHUSA, TCOPCTUUCCKHUEC OCHOBBI, OCHOBHBLIC ITPUHIIUIIEGI, 0COOEHHOCTH U
COBPEMECHHBIC TCHACHIINU Pa3BUTUSA METOA0B BBIYHMCIIMTETLHOM MaTeMaTHKH.

yMeThb:

HpI/IMeHHTB METOJABI YHCJICHHOI'O aHaJIn3a OJId HpI/I6J'II/I)KeHHOFO peUiCHus 3a/1a4 B obactu cBoei
Hay‘{HO'HCCHe,HOBaTCHLCKOﬁ pa60TBI.

BJAaJ€Th:

HpOI‘ PaMMHBIMH  CPECACTBAMU pa3p360T1<1/1 BBIYUCIUTCIIBHBIX aJITOPUTMOB U TMPOIrpamMm,
crocobaMu  MX OTJIaAKH, TCECTUPOBAHUA U HpaKTquCKOﬁ IMPOBCPKU  COOTBCTCTBUA
PCAIIM30BaAHHOTO AJITOpUTMA TCOPETUUCCKUM OILICHKAM.



TeMbl U pa3jesibl Kypca:
1. [TorpemnocTu BerancneHuil. YncnenHoe auddepeHnnpoBanme.

[TpumMepsl akTyanbHBIX (PU3NYECKUX 3a]lad, IPU PEHICHUH KOTOPHIX HPUMEHSIOTCS YUCIICHHBIE
METOJbl:  MPOOJEMBbl YIPABISAEMOT0, HWHEPLHAIBLHOTO TEPMOSICPHOTO CHHTE3a; 3a7auu
BO3HUKHOBEHUS U Pa3BUTHSI THAPOINHAMUYECKIX HEYCTOMUNBOCTEH, epexo/1 K Typ-0yIeHTHBIM
TEYCHUSIM; B3aUMOJICHCTBUE JIA3EPHOTO M3IYUYEHHS C BELIECTBOM; 3a/1a4ll BHICOKOCKOPOCTHOIO
ynapa o0pa3loB ¢ BO3-MYHIEHHBIMU MOBepXHOCTSIMH. Crenuduka MallMHHBIX BbIYHCIIE-HUM.
DJieMeHTapHas Te€OpHUs MOTPEUTHOCTEH.

2. 33,,[[21‘-121 HHTCPIIOJIAAINH. OcTaTo4YHEIN YJICH HUHTCPIOJISAINN. ITonmmHoMMampHas HHTCPIOJIALIUA.

3anava anreOpanueckoit uHTepnoynanuu. CyliecTBOBaHUE M €IMHCTBEHHOCTh aare0panyecKkoro
MHTEPIONSIIMOHHOTO oJuHOMa. HTepnoasSuoHHbIi nonmuHoM B ¢opme Jlarpanka u B popme
Hprotona. OctaTouHblil WieH nHTepnoaanun. MaTepnosaiuus mo 4eOpmeéBckuM y3aaMm. OneHka
MOTPEIIHOCTH UHTEPHOJSIUHU g (PYHKIHH, 3aaHHBIX ¢ omuOkamMu. KycouHo-MHOrOo4sIeHHas
uHTepnonsiuus. Marepnomnsanus crutaiiHamu. *JlokanbHble crutaiiHbl. *CrilailHbl ¢ (PMHUTHBIM
HocuTeneM (B-crutaiins).

3. UnTepnionsuus no YeObimeBckum y3nam. CrutaiiH-UHTEPIIONSIIIHSL.

Wuatepnomsiuus no 4eObmeéBckuM y3iaaMm. OTeHKa MOTPEeIIHOCTH HHTEPIONSIUH [T (DYHKIIHIA,
3aaHHbIX ¢ ommbOkamu. KycouHo-mHOrowieHHas uHTepnosnsuus. VHTepnonsiums crjiaiiHamu.
*JlokanpHble crnaiiabl. *CrtaiiHel ¢ QUHUTHBIM HocuTeneM (B-crutaiinsn).

4. YncneHHOE MHTETPUPOBAHUE.

Ksagparypusie dopmynsl Herorona—Koreca (mpsimoyronpHukoB, Tpamnenuid, CUMIICOHA) U
olleHka ux norpemHoctd. Ksaapatypusle ¢dopmynsl ['aycca. *Metoasl  BblYMCICHUS
HECOOCTBEHHBIX UHTETPAJIOB.

5. Hopwmsl. O6ycnoinenHocts CJIAY. Ilpsmble, UTepallMOHHBIE W BapUAIIMOHHBIE METOJIbI
pemenus CJIAY.

Hopmbl B KOHEUHOMEpHBIX THpocTpaHcTBaX. (OOYCIOBIEHHOCTh CHUCTEMBl  JIMHEWHBIX
anreOpanyeckux ypaBHEHUH.

[TpsamMbie meTozs! pemienus: meron ['aycca, meton I'aycca ¢ BBIOOpOM ITIaBHOTO AJIEMEHTA, METOJ
MPOTOHKH ISl CHCTEM CHELMATILHOTO BU/IA.

I/ITCpaI_II/IOHHBIe MCTO/JbI pCHICHUA JIMHEMHBIX CUCTEM. MeTox IPOCTBIX HTepaHHﬁ.

HCO6XOI[I/IMOC, AOCTATOYHOC YCJIOBHA CXOAUMOCTH METOZAa MPOCTHIX HTepaHHf/'I. Merton 36171,[[6)'[5{.

*Kanonuueckasi popma 3anicH IByXCIOWHOTO UTEPALIMIOHHOTO METO/A.
*MeTobl perieH s, OCHOBaHHbIE HA MUHUMU3AIMH (DYHKIIMOHAJIOB.

*MeTo[1 CONpSIKEHHBIX TPATUEHTOB.



6. Ilepeonpeneneunnie CJIAY.

*[Ipobnema moucka cOOCTBEHHBIX 3HAUCHUN MaTpullbl. *CTENEeHHOW METOM IS BBIYMCIICHUS
MaKCHUMAaJIbHOT'O COOCTBEHHOI'O YHCIIA.

*MeToa BpallleHUH JUIsl IOMCKA COOCTBEHHBIX 3HAYCHHH CaMOCONPSHKEHHOW MaTpuibl. *Merton
00paTHOM UTEpaIHH.

[epeornpeneneHHbIe CUCTEMBI JINHEHHBIX are0pandeckKux ypaBHEHUH.
7. Henunelinpie anreOpandeckue ypaBHEHHS U CHCTEMBI.
Meron Herorona. Meto 1 mpocToil uTepaiuu.

8. Uucnennoe pemenue OJY. Anmpokcumaiiusi, yCTOWYUBOCTh, CXOAUMOCTh. 3amada Komim.
Kpaesble 3a1aumn.

AHHpOKCI/IMaHI/Iﬂ, YCTOP'IQHBOCTB, CXOJUMOCTb. TeopeMa (6] CBA3HU alrpoKCuMaluu,
YCTOﬁqHBOCTH, CXOOUMOCTH.

[Ipocreitmne yucnenHsie Metoanl pemeHus 3anauu Komm mns OY. Metonst Pynre—Kyrrsl
pemenust O/1Y.

*Metonsl Pynre—KyrTel B npenctaBinenun bytdepa. *bapbepsr byruepa. *DkcnoneHnmanbHas
OIICHKa YCTOWYHMBOCTU. *YCTOWYMBOCTh MpPHU PA3NIUYHBIX THUIAX [OBEACHUA pelieHus (Ha
YCTOWYMBBIX U «HE HEYCTOWYHUBBIX» TPACKTOPHX). *OIEHKU MOTPEHIHOCTH U YIpaBlICHUE
JUTMHOM 111ara Mpy YUCJIEHHOM UHTerpupoBanuu cucrem OJ1Y.



AHHOTAUMH K pa004YuM NPOrpaMMam M CIUIINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

I'apmonuveckuii anaau3

Heab AMCHUNIMHBI:

(dbopMHpOBaHUE CUCTEMATUYECKUX 3HAHUN O METO/IaX MaTEMAaTUYECKOT0 aHaIN3a, PACIIUPEHUE U
yIIIyONIeHHE TaKUX NOHATHH KakK (PYHKIUS U P

3agauu AMCUUIIINHBIL:

. (dbopmupoBaHrE y OOYYAIOIIUXCS TEOPETUYECKUX 3HAHMM M NMPAKTHYECKMX HABBIKOB B
TEOpUHU TPUTOHOMETPUYECKUX Psii0B Pyphe U Havaslax (PYyHKIMOHAIBHOIO aHAJIN3a,

® IIOArOTOBKAa cnymaTeneﬁ K U3YYCHHUIO CMCIKHBIX MATCMATUYICCKUX NUCHUIIINH;

° HpI/IO6p€T€HI/IG HAaBbBIKOB B IPUMCHCHHUHU MCTOAOB MATCMATHYCCKOI'0 aHa/In3a B (1)I/I3I/IK€ u
APYyrux €CTCCTBCHHOHAYYHBIX JUCHUIIIIMHAX.

Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

- OCHOBHBIC (baKTLI TCOpHUU TPUTOHOMETPUUCCKHUX PAOOB q)pre a0COIIOTHO HHTCIPUPYCMBbBIX
q)YHKHHﬁZ A0CTATOYHBIC YCIIOBUS MMOTOYEYHOM U paBHOMCpHOﬁ CXOAUMOCTH,

- TEOpEMbl O IOYWIEHHOM HWHTETPUPOBAHUU U AU(PPepeHInpOBaHNHU, MOPSAKE YOBIBaHMS
KO3 (UIIMEHTOB, TEOPEMY O CYMMHUPOBAaHUHU psAJI0B DPypbe METOIOM CPEAHUX apU(PMETHUECKUX
U €€ IPUMEHEHUS;

- OIPCACIICHUE CXOOAUMOCTU B MCTPUUCCKUX U JIMHEMHBIX HOPMHPOBAHHBIX HPOCTPAHCTBAX,
MMPUMEPHI MOJIHBIX U HETIOJHBIX ITPOCTPAHCTB;

- IPUMCPHI IMOJIHBIX CUCTEM B JIMHEMHBIX HOPMHPOBAHHBIX ITPOCTPAHCTBAX;

- OCHOBHBIE TIOHATHS Teopun psAgoB Dyppe 10 OPTOHOPMUPOBAHHOM CHCTEME B
0eCKOHEYHOMEPHOM €BKJIUJIOBOM MTPOCTPAHCTBE;

- OIpeJieNieHus] COOCTBEHHBIX M HECOOCTBEHHBIX WHTETPAJOB, 3aBHCAILIMX OT IMapaMeTpa, UxX
CBOWCTBA; TEOPEMBI O HEMPEPHIBHOCTH, TU(DPEPEHIIMPOBAHNN U MHTETPUPOBAHUH T10 TTapaMeTpy
HECOOCTBEHHBIX MHTETPAJIOB, UX IPUMEHEHNE K BBIYMCICHUIO HHTETPAJIOB;

- TOCTaTOYHOE YCJIOBUE IpeacTaBieHus QyHKIMN uHTerpanom dypoe;

- npeoOpazoBanue Oypre aOCOTIOTHO UHTETPUPYEMOIT (PYHKIIUHU U €r0 CBOICTBA;



- OCHOBHBIC TOHATHS TEOpUM OOOOMIEHHBIX (YHKIHH, TpeoOpa3zoBaHue Dypre 0000IIEHHBIX
(byHKLUH, €ero CBOWCTBA.

yMeThb:

-pa3naratb (yHKIHUU B TpUTOHOMETpuueckuil pan Dypwe, McciaenoBaTb €ro Ha PaBHOMEPHYIO
CXO/IMMOCTh, ONPEACIATH MOPAIOK yObiBaHus K03 punmentor dypre;

-UCCJICA0BATh IMOJIHOTY CUCTEM B q)YHKI_[I/IOHaJ'II)HI)IX IIPOCTPAHCTBAX,

-UCCIIEZIOBAaTh CXOJUMOCTh U PAaBHOMEPHYK CXOJUMOCTb HECOOCTBEHHBIX WHTETpajioB C
napameTpoM, 1updepeHuupoBaTh U HHTETPUPOBATH X IO MApaMeETPy;

-IIPEJICTABIIATh PYHKIUHU UHTETpasioM Pypbe; BHIOIHATE peodpazoBanust Dyphe;

-OIepupPoOBaTh C 000OIIEHHBIMU (QYHKIIHSIMHU.

BJIA/IETh:

-MBIIJIEHUEM, METO/IaMHU JJ0KAa3aTEJIbCTB MAaTEMaTUUECKUX YTBEPKICHUM;

-HaBbIKaMH PalOTHI ¢ psAgamMu U HHTErpaiaMu Oypre B pa3nuyHbIX hopmax;

-HaBbIKaMM IPUMEHEHMsI N3Y4YE€HHON TEOpPUU B MaTEMAaTUYECKUX M (PU3UUECKUX NPUIIOKEHUSX;

-YMEHHEM I10JIb30BaThCsl HEOOXOAUMON JTUTEPATYPOU JIJIsl PEIICHUS 3a1a4.

TeMbI U pa3jeiibl Kypca:
1. Tpuronometrpuueckue psjpl Pypbe A1 aOCOTIOTHO UHTETPUPYEMBIX (PYHKIIHH.

Jlemma Pumana. Tpuronomerpuueckue psabsl @ypre A aOCOTIOTHO HHTETPUPYEMbIX (PYHKIIHA,
cTpemieHre ux koddduuuentoB k Hymo. [IpenacraBreHue yacTHUHON CyMMbI psana Dypwe
uHTerpaisom uepe3 saapo [upuxne. Ilpunumn noxkamusaumu. [IpusHaku luam w Jlunmuna
cxonumoctu psaaoB Oyprwe, criencTus u3 npusHaka Jlunmmuia. PaBHOMEpHAst CXOAMMOCTD PSAJIOB
®ypoe. [TounenHoe nnTerpupoBanue u auddepenimponanue psaoB Oypoe. [opsiok yobBaHus
ko3 PunnentoB Oypoe. Psaapl Pypbe B KOMIUIEKCHOM hopme.

2. CymmupoBanue psaoB Oypbe METOJ0OM CpEeIHUX apuPMETHIECKUX.

CymmupoBanue psjioB @ypse MeTozioM cpenHux apupmernueckux. Teopemsl Beitepmrpacca o
OpUOJIMKEHUH  HENpepbIBHBIX ~ (YHKUMH  TPUTOHOMETPUYECKMMH M anreOpanyecKuMU
MHOTOYJIEHAMH.

3. MeTrpuueckue 1 JIMHENHbIE HOPMUPOBAHHBIE TPOCTPAHCTBA.

Metpuueckue ¥ JIMHEHHbIE HOPMHUpPOBaHHBIE NpOcTpaHcTBA. CXOAMMOCTH B METPHUYECKUX
npoctpancTBax. [lonHblE MeTpHYecKHe MPOCTPAHCTBA, IOJHBIE JIMHEWHBIE HOPMHUPOBAHHBIE
(6anaxoBbl) mpocTpancTBa. [loaHoTa npocTpancTBa HemnosnHoTa mpocTpaHCcTBa HENPEPHIBHBIX Ha
oTpe3ke (pyHKIMI ¢ MHTErpaJbHBIMH HOpMamHu. CpaBHEHHME HOPM: CpaBHEHHE pPaBHOMEPHOMH
CXOJUMOCTH, CXOIUMOCTEH B CPEJHEM M B CpeIHEM KBaJpaTW4HOM. l[lojHBIE CHCTEMBI B
JMHENHBIX HOPMUPOBAHHBIX IPOCTPAHCTBAX.



4. beCKOHEYHOMEPHBIE €BKJIUIOBBI IPOCTPAHCTBA.

beckoneuHoMepHBIE €BKIMIOBBI MPOCTPAaHCTBA. P dypbe 110 OPTOHOPMUPOBAHHOW CHUCTEME.
MunumanbHoe cBoicTBO K03 durmentoB Dypre, HepaBeHcTBO beccens. Pasencto [lapceBais.
OpTOHOPMUPOBAHHEIN 0a3uC B OECKOHEUHOMEPHOM E€BKIMIOBOM MPOCTPAHCTBE. | MIBOEPTOBBI
npoctpancTBa. Heobxoaumoe U JOCTaTOYHOE YCIOBHS ISl TOTO, YTOOBI MOCIEI0BATEIBHOCTh
yHucesl SIBIISJIACh IOCJIEOBATEIbHOCThIO KO3 duiueHToB @Dypbe s7eMeHTa T'HiIb0epToBa
MPOCTPAHCTBA ¢ (PMKCUPOBAHHBIM OPTOHOPMHUPOBAHHBIM 0azuicoM. CBsi3b MOHSATUH MOJHOTHI U
3aMKHYTOCTH OPTOHOPMHUPOBAHHOW CHCTEMBI.

5. Tpuronomerpuueckue psabl Dypwe 1t GyHKIHMI, aOCOMOTHO HHTETPUPYEMBIX C KBAAPATOM.

Tpuronomerpuueckue psaasl Oypbe st QyHKIUH, aOCOMIOTHO MHTEIPUPYEMBIX C KBaIpaTOM.
ITonHOTa TPUTOHOMETPUUECKOU CUCTEMBI, paBeHCTBO [lapceBai. [lonHOTa cHCTEMBI TOJIMHOMOB
Jlexxannpa.

6. CoOcTBEHHEBIE HHTCIpajibl U HEeCOOCTBEHHBIE HUHTCI'palibl.

CoOcTBeHHBIE MHTETPAIbI, 3aBUCSINUE OT ITApaMeTpa 1 UX cBoiicTBa. HecoOCTBEHHBIE HHTETPATBL,
3aBUCAIIME OT IapamMeTrpa; paBHOMepHas cxoaumocTb. Kpurepuit Komm paBHOMEpHOU
CXOUMOCTH, [IpU3HAK Beiuepmrpacca. IIpu3nak Hupuxie. HenpepsiBHOCTS,
mudQepeHMpOBaHNe W HWHTETPUPOBAHHE M0 MapaMeTpy HECOOCTBEHHBIX HHTETPAJIOB.
IIpuMeHeHne TeOpUM MHTErpajoB, 3aBUCAIIMX OT IIapaMeTpa, K BBIYMCICHHUIO ONPEIEICHHBIX
uHTerpanoB. Murerpansl Aupuxie u Jlamnaca. UaTerpanst Diniepa - ramma u 6eta-QyHKIUY.

Bripaxxenue 0eta-QyHKIuu yepe3 ramma-(yHKIIHIO.

7. UnTerpan Oypee.

Nurterpan ®ypoe. IlpencraBnenue (ynkiuu unTerpasiom dDypwe. [IpeodpazoBanme Dypne
a0COJIFOTHO MHTETPUPYEMOI (DYHKIIMHM U €0 CBOMCTBA: HEMPEPHIBHOCTH, CTPEMJICHHE K HYJIIO Ha
6eckoneunoctu. ®opmynsl obpamenus. [IpeodpasoBanre @ypre NPOU3BOAHON U MPOU3BOIHASL
npeobpazoBanus Oypoe.

8. IIpocTpaHCTBO OCHOBHBIX (DYHKIIMHA M IPOCTPAHCTBO OOOOIEHHBIX (DYHKITHIA.

[TpocTpaHCTBO OCHOBHBIX (PYHKIMI M NMPOCTpaHCTBO 000OLICHHBIX (QyHKIMH. PerymspHbie u
CUHTYJIsIpHBIEe 0000mIeHHble (yHKIMU. [lenpra-QyHKuMA. YMHOXEHHE O000OLIeHHON Ha
O0eckoneuHo muddepenupyemyo. CXOIUMOCTh B TPOCTPAHCTBE OOOOIIEHHBIX (PYHKITUH.
Juddepenumponanrie 00001IEHHBIX (QYHKIUH.

9. IIpeobpazoBanne Oypre 0000MIEHHBIX PYHKITUH.

[TpeoOpazoBanue dypbe 0000meHHbIX ¢yHKIHA. [IpeodbpazoBanne Dypbe NTPOU3BOIHON U
npousBogHas mpeobpazoBanus Dypee.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

I'eomeTpusi B KOMIBIOTEPHBIX MPUJIOKEHUAX

Heab AMCHUNIMHBI:

[Tpumenenne auddepeHnnanbHO reOMEeTpUU K JAUCKPETHBIM MOBEpXHOCTAM. llpuinoxkenus B
computer science.

3agauu AMCUUIIINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (MOHATUH, KOHLENIMHA, METOJIOB U MOJEIEl) B
00JacTl reOMETPUH B KOMITBIOTEPHBIX MPUIIOKEHUSX;

® HpI/IO6peT€HI/IC TCOPECTUYCCKHUX 3HAHUH U IMPAaKTHYCCKUX YMGHI/Iﬁ M HABBLIKOB B 00JaCTH
T'COMCTPUHU B KOMIIBIOTCPHBIX IIPUJTOKCHUAX

M OKa3aHue¢ KOHC}’JH)TaHI/Iﬁ H T1[oMomu CTya€HTaM B IPOBCACHUU COOCTBEHHBIX
TCOPCTUICCKHUX I/ICCJIGIIOBaHI/If/'I B 0o0jacTu reoOMCTPHUU B KOMIIBIOTCPHBIX IMPUITOKCHUAX.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHHUILJIMHE (MOYJII0)

B PE3YIbTATC OCBOCHUA NTUCHUIIJIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATh:

O (GbyHIaMeHTalIbHbIE TOHATHSA, 3aKOHBI, TEOPHUM YacTH TE€OMETPUU B KOMIIBIOTEPHBIX
NPUIIOKEHUSX;

O COBpEMEHHBIE MPOOJIEMBbI COOTBETCTBYIOUIMX pa3J€lOB I€OMETPUH B KOMITBIOTEPHBIX
MPUJIOKEHUSX;

O MOHATHSI, aKCMOMBI, METOJbI JOKa3aTeNbCTB M JOKA3aTENbCTBA OCHOBHBIX TEOPEM B

pa3aciiax, BXOAAIUX B 68.30By10 HaCTb IIUKIJIA,
0 OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIIUX MATCMATHYCCKUX O6’beKTOB;

| AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKJIAIHBIX
3aaa4 rCOMETPHUH B KOMIIBIOTCPHBIX IMMPHUIIOXKCHUAX.

yMeTh:
0 IIOHSATH ITOCTaBJICHHYIO 3a7a4y;
O MCIOJIb30BATh CBOM 3HAHMS IS pelIeHus GyHAaMEHTAIbHBIX U IPUKJIAIHBIX 3a/1a4;

0 OIICHUBATh KOPPEKTHOCTh TOCTAHOBOK 337124,



0 CTpPOTO J1I0Ka3bIBaTh WM OMPOBEPraTh YTBEPKICHUE;

il CaMOCTOATCIIBHO HAXOAUTH AJITOPUTMBI pCHICHUA 3a/1d, B TOM YHCJIC 1 HCCTAHAAPTHBIX, U
IMPOBOAWTL UX aHAJIU3;

O CaMOCTOSTENILHO BHJCTh CIIEICTBHS NOITYUYEHHBIX PE3yIbTaTOB;

0 TOYHO NPEACTAaBUTh MaTEMAaTUYECKHUE 3HAHUS B 00JaCTH B YCTHOM U MUCbMEHHOMU (opme.
BJIA/I€Th:

O HaBBIKAMU OCBOEHHsI O0JbIIOro o0bemMa MH(GOpPMALMK U PElIeHHs 3a/1a4 (B TOM YHUCIIE,
CJIOXKHBIX);

O HaBBIKAMH CAMOCTOSATEIILHON pabOThI M OCBOCHHUS HOBBIX JHMCIHILIHH;

0 KYJIbTypOW IMOCTaHOBKH, aHAIM3a M PEIICHUS MAaTeMaTHYeCKMX W MPHUKIAJHBIX 3ajad,

Tp€6YIOIlII/IX AJid CBOCTO PCUICHHMA UCITIOJIb30BAHUA MATCMATHYCCKUX MMOAXO0A0B U MCTOAO0B;

l ONpeaAMETHBIM A3BIKOM TI'COMCTPHUH B KOMIIBIOTCPHBIX IMPHUIOKCHUAX W HABbIKAMHU
T'paMOTHOI'O OITMCAHU PCHICHUA 3aa4 U IIPEACTABIICHUS ITOJITYYCHHBIX PE3YJIbTATOB.

TeMbl U pa3jeiibl Kypca:
1. KpuBbie Ha MJIOCKOCTH U B IPOCTPAHCTBE

Omnpenenenue, crnocoObl ux 3aganus. Kacarenpnast, Hopmans, HarypansHas mapamerpusanus.
Kpususna. Kpyuenne. @opmynsr Opene.

2. IToBepxHocTH
Kpusbie Ha nmoBepxHocTsx. KacarensHoe npoctpanctBo. [lepBas kBaapaTuuHas hopma.
3. Tononorus

MeTpI/ILIeCKI/Ie U TOIIOJIOTUYCCKHUE TTPOCTPAHCTBA. HerepBIBHLIe 0T06pa)KeHI/I$I. KOMH&KTHLIC,
CBA3HBIC, Xay'C)lOp(bOBLI TOIIOJIOTUYCCKHUE  IPOCTPAaHCTBA. FOMCOMOp(bHSMBI. CBs3HBIC
KOMIIOHCHTBI.

4. MHorooOpa3us

Kaprtsl, arnacel. KacarensHoe npoctpancTBo. ['naakue oroOpaXkeHHs TIaJKUX MHOrooOpasuil.
I'mankue otoOpaxeHus, ux auddepeHunan kak JTUHEHHOE OTOOpaXXEHHE KacaTeJbHBIX
npoctpaHcTB. [lorpyxenue, Bioxenue. 'omeomopdpusmsl u nupheomopdu3mMbl MHOTO0Opa3Hid.
DopMyIHpPOBKHU

3HAMEHUTHIX TeopeM BiiokeHus (YuTHu, Hoamra).
5. [Ipumepsr MHOTOOOpA3UH.

CranpaptHele mpocTpaHcTBa. lloBepxHOCTH, 3aJaHHBIE CHCTEMOM ypaBHEHMH. MarpuuHbie
rpynnsl. [IpoexktuBHOE npoctpancTBo. KacaTenbHoe paccioeHue.

6. uckperusanus



Kakas nuckpermsanusa cuutaerca xopouiei? JIUCkpeTHble KpuBble. JIUCKpeTHas KpHUBHU3HA
TUIOCKON KPUBOM: COMPHUKACAIONIASICS OKPYKHOCTh, YIOJl BpallleHUs, Bapuamus JIUH, popmyma
[ITennepa.

7. CuMIIMIMaIbHbIE MHOTOOOPA3usl.

CUMIUTMIIMAIBHBIA ~ KOMIUIEKC:  aOCTPAaKTHBIM W TeoMeTpudecKuid. CHUMIUIMIIMAIBHOE
MHOTOOOpazue. TpuaHrynupoBaHHOoe MHoOrooOpasue. OpueHrtanms. [[BoWCTBEHHas ceTka W
nosrypedpa

8. I'uneprnoBepXHOCTH

Bropas kBaapartuunas (opma. KpuBu3ubl HOpManbHBIX ceueHuid. Teopema Menbe. @opmyna
Ditnepa.

9. 'maBHBIC KPUBU3HBI U HATIPABJICHHUS
["ayccoBa u cpeqHsisi KpUBU3HBI. DKCTpEMalbHbIe CBOMCTBA INIABHBIX KPUBU3H.
10. JIuneitnbie pyHKIIMOHAIBI U BHEIIHUE (KococummeTpudeckue) $k$-hopmbr

BHeniHee yMHOXKeHHE MOHOMOB. basuc u pasmepHOCTh mpocTpaHcTBa BHEmHHX $k$-hopm.
OoO1miee onpeeneHre BHEITHETO YMHOKEHHUS BHEITHUX (opM. CBoiicTBa. 3Be3na Xoka.

11. Inddepennnanpabie GopMbl Ha MHOTOOOpa3HsIX.

Onpenenenus, mpumepsl, CBOKCTBa. BHemnee muddepenupoBanne nuddepeHnnanbHbIX GOopM.
Tounsle u 3aMKkHYTBIE (popmbl. MHTErpHpOoBanue muddepeHanbHbpX GopM Ha MHOTOOOpa3usx,
teopema Crokca (6e3 mok-Ba). Komuddepenmman. Omnepatop Jlammaca Ha TpocTpaHCTBE
g depeHmanbHbIX HopM.

12. JIuckpeTHbIC BHEIIHUE POPMBI

JuckpetHble BHemHHE (GopMbl Ha noBepxHocTsAX: 0-, 1- u 2-popMbl, TUCKPETHOE YMHOXKEHUE,
TUcKpeTHoe TuddepeHpoBaHne, JUCKpeTHas 3Be3/1a Xoaka. Jlarnacuan U ero JUCKpeTH3aiys
yepe3 BHEIIHUE (POpPMBI

13. JluckpeTHble KpUBU3HBI

KpI/IBI/IBHLI rIagKux HOBerHOCTeﬁZ ONpeaACICHUA U OCHOBHBIC TCOPEMbI (663 ,I[OKaSaTeHBCTB).
I[I/ICerTHaH rayccoBa KpuBHU3Ha U TCOpPECMa Faycca-BOHHe. HOpMa.]'IL K IMIOBEPXHOCTU U CPCAHSA
KpHUBU3HA

14. Jlarutacuau

JlanmacuaH Ha pUMaHOBBIX MHOTO0Opa3usx. CoOCTBEeHHBIE 3HAYEHUSI U COOCTBEHHBIE (DYHKIIMH
Jlannacuana. Jluckpernswiii Jlamnmacuan. Jluckperwszamusi JlamnacuaHa depes COOCTBEHHBIE
¢dbyskun. Crnaxuanue u aeopmarus



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

I'nyGokoe o0yueHune B 00padoTKe €CTECTBEHHOIO SI3bIKA

Heab AMCHUNIMHBI:

OcBoenue rirydokoro o0yueHus B 00paboTKe €CTECTBEHHOTO SI3bIKA.

3agauu AMCHUINJINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUHM, KOHIEMNIMHI, METOIOB U MOAeNel) B
o6JacTu TIIyookoro o0ydeHusi B 00pabOoTKe €CTECTBEHHOTO S3bIKa;

. MPUOOPETEHUE TEOPETUYCCKUX 3HAHUW M MPAKTUYCCKUX YMEHUI M HAaBBIKOB B 00JacTH
r1yooKkoro o0yueHusi B 00paboTKe €CTECTBEHHOTO SI3bIKA;

° OKa3aHue KOHC}’JH)TaHI/Iﬁ H T1[oMomu CTya€HTaM B IPOBCACHUU COOCTBEHHBIX
TEOPETUYECKUX HCCIEAOBAHUNA B 0O0JACTH TIIyOOKOTO OOYy4YeHHsSI B O00pabOTKE €CTECTBCHHOTO
s3bIKaA.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHHUILJIMHE (MOYJII0)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

O (GbyHIaMeHTallbHbIe TOHATHSA, 3aKOHBI, TEOPHUM TJIyOOKOro oO0y4deHHs B 0OpaboTke
€CTECTBEHHOT'O SI3bIKA;

0 COBpPEMEHHBIE MTPOOJIEMbI COOTBETCTBYIOLINX Pa3IeNIOB ITy00KOro 00y4deHus B 00paboTke
€CTECTBCHHOTO SI3BIK;

0 MOHATUA, AKCHOMBI, MCTOAbI AOKA34TCJILCTB U JOKa3aTCJIIbCTBAa OCHOBHBIX TCOPEM B
pa3aciiax, BXOAAIUX B 68.30By10 HaCTb IUKII;

0 OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIIUX MATEMATUYCCKUX 06’LCKTOB;

] AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKJIAIHBIX
3a/1a4 TIyO00KOro 00ydeHust B 00paboTKe €CTECTBEHHOTO SI3bIKA.

yMeTh:
0 IIOHSATH ITOCTaBJICHHYIO 3a7a4y;
O UCIOJIb30BaTh CBOU 3HAHMS VIS pelleHns GyHIaMEeHTaIbHBIX U MPUKIAAHBIX 33134 OK;

0 OIICHUBATh KOPPEKTHOCTh TOCTAHOBOK 337124,



0 CTpPOTO J1I0Ka3bIBaTh WM OMPOBEPraTh YTBEPKICHUE;

il CaMOCTOATCIIBHO HAXOAUTh AJITOPUTMBI PpCUHICHUA 3a4a4, B TOM YUCJIC U HCCTAHIAPTHBIX, U
IMPOBOAWTL UX aHAJIU3;

l CaMOCTOATCIIbHO BUACTD CICACTBUA IMOJIYYCHHBIX PE3YJIbTATOB,

0 TOYHO NPCACTABUTb MATEMATUYCCKNUEC 3HAHHU B O6HaCTI/I CJI0KHBIX BBIYUCIECHUU B YCTHOﬁ
U TUCHbMEHHOH (opMme.

BJIAJETh:

O HaBBIKAMU OCBOCHHUS OOJBIIOr0 o0beMa MH(POPMAIUN U pelieHus 3aaa4 ( B TOM 4YHCIe,
CJIOXKHBIX);

l HaBBIKAMH CaMOCTOSITEILHOMN pa6OTBI 1 OCBOCHUS HOBBIX JUCHUIIIINH,

0 KYJIbTYpOH TNMOCTAaHOBKH, aHAJIN3a M PEHICHUS MaTeMaTHYeCKUX M MPUKIAIHBIX 3ajad,
TPEOYIOIMHNX ISl CBOETO PELICHUS UCIIOIh30BaHUS MATEMATHUYECKUX MMOIX0I0B U MeTO10B DK

l NpeaAMCETHBIM A3BIKOM FHY6OKOFO o6yquI/151 B o6pa60TKe CCTCCTBCHHOI'O A3BIKA H
HaBbIKaAMU I'PAMOTHOI'O OIMMUCAHUS PCIICHUA 3a/1a4 U IMIPCACTABJICHUS IOJIYYCHHBIX PE3YJIbTATOB.

TeMbl U pa3jeiibl Kypca:
1. Beenenue B 00pabOTKYy €CTECTBEHHOTO A3bIKa U TIIyOOKOe 00y4YeHHeE.
[IpocThie BekTOpHBIE MpecTaBieHus ciioB: word2vec, GloVe.

2. Boree cioxxHbIe BCKTOPHBIC IIPCACTABJICHUA CJIOB: MOJCJIN A3bIKa, softmax, OOTHOYPOBHCBBIC
HeﬁpOHHBIe CCTH.

Heiiponnsie cetu U 00paTHOE paclpoOCTpaHEHHWE OMIMOKU B MPUIIOKEHUU K PACTO3HABAHHIO
MMEHOBAHHBIX CYIIIHOCTEM.

3. Hetiponnsie cetu 1 00paTHOE pacpoOCTPAHEHHUE OIITMOKHU B JIETaNISIX.

HpaKTI/IquKHe COBCTBI: TIPOBCPKHU HaA TI'PAAUCHT, nepeo6y11eHI/Ie, peryisapusanus, CI)YHKI_II/II/I
AKTHUBAaIIUH.

4. PexyppeHTHbIE HEHPOHHBIE CETH B IPUMEHEHUHN K MOJICTTUPOBAHMIO SI3bIKA U IPYTUM 3a1avyaM.
GRU u LSTM B nprMeHEHUHN K MAIIMHHOMY NIEPEBOY.
5. CBepTouHbIC HEHPOHHBIE CETH B MPUMEHEHUU K KJIacCYUKAIUU MPEII0KESHUN.

bynymee rioy6okoro oOyueHust st 0OpabOTKH €CTECCTBEHHOIO SI3bIKA: CETH C JMHAMHYECKOMN
NaMATBIO.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukiaagHas MaTeMaTuKa 1 HHpopMaTHKA

Hanpasiennocts: MaTtemaTuka

JluHamMuuyecKkue CUCTEMbI

Heab AMCHUNIMHBI:

OCBOCHHEC OCHOBHBIX COBPCMCHHBIX METOA0B TCOPHUU NTUHAMUYICCKHUX CUCTCM.

3agauu AMCHUINJINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUHM, KOHIEMNIMHI, METOIOB U MOAeNel) B
TEOpUU AUHAMUYECKUX CUCTEM;

® ano6peTeHHe TCOPECTUYCCKHUX 3HAaHUH U IMPAaKTHYCCKUX YMeHI/Iﬁ H HAaBBIKOB B TCOPHUH
JUHAMHUYCCKUX CUCTCM,

M OKa3aHuc¢ KOHchILTaIII/Iﬁ H T1[oMomu CTya€HTaM B IPOBCACHUU COOCTBEHHBIX
TCOPCTUICCKHUX I/ICCJIGIIOBaHI/Iﬁ B TCOpHUU JTUHAMUYCCKHUX CUCTCM.

Ilepevenb niIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs M0 JUCHUILINHE (MOAYJIIO)

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL o6yqa}oumec;1 JOJIZKHBI

3HATb:

l (I)YHI[aMCHTaJ'H)HBIe MOHATHUA, 3dKOHBI, TCOPUU TUHAMUYCCKUX CUCTCM;,

0 COBpPCMCHHBIC HpO6JIeMBI COOTBCTCTBYIOIIHX PA3ACIOB JTHUHAMUYCCKHUX CUCTCM,

| IOHATHUA, AKCHUOMBI, MCTOJbI JO0KA3aTCJIbCTB M J0Ka3aTCJIbCTBAa OCHOBHBLIX TCOpPEM B

pazzenax, BXOASAIKX B 0a30BYIO 4acTh LIUKJIA;

O OCHOBHBIE CBOMCTBAa COOTBETCTBYIOLIUX MaTeMaTH4YECKHX O0BEKTOB;

| AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKJIAIHBIX
3a1a4.

YMeTh:

U IIOHSATH IIOCTAaBJICHHYIO 3a71a4y;

O MCIOJIb30BaTh CBOM 3HAHMSI [T pelieHus (pyHIaMEeHTaIbHBIX U MIPUKIAIHBIX 33124,

U OLIEHUBATh KOPPEKTHOCTH ITIOCTAHOBOK 33/1a4;

O CTPOTO JTOKa3bIBATh WIIH OIPOBEPTaTh YTBEPKIACHUE;



l CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMEI pCUHICHUA 3aaa4, B TOM YHCJIC U HCCTAaHAAPTHBIX, U
MMPOBOAWTL UX aHAJIN3;

0 CaMOCTOSITENILHO BUJICTh CJICJICTBUS MOJMyUYEHHBIX PE3yIbTaTOB;

0 TOYHO MPEJCTABUTh MATEMAaTHYECKHE 3HAHUS B 00JIACTH B YCTHOM M MUCBMEHHOU (hopMme.
BJIAJIeTh:

0 HaBBIKAMU OCBOEHHSI OOJIBIIOro o0beMa MH(GOPMAIMK U PEIICHHs 3a/1a4 (B TOM YHCIIE,
CJIO’KHBIX ),

0 HAaBBIKAMHU CAMOCTOSITEIILHON paOOThI U OCBOCHUS HOBBIX JIUCITUTUINH;

0 KYJIbTYpOW IOCTAHOBKH, aHAJIM3a M PEIICHHs MAaTEeMAaTHYeCKMX W MPHUKIAJHBIX 3ajad,

Tpe6y}oumx AJI1 CBOCTO PCIICHUA MCITI0JIB30BAHUA MAaTCMATHYCCKUX IMOAXO0A0B U METOOO0B;

0 NpECAMETHBIM SA3BIKOM JIWHAMHUYCCKUX CHUCTCM W HABbIKAMU TPaMOTHOI'O OIIMCAHUA
PeIICHHMA 3a4a4 U NPCACTABJICHUA ITOJTYUCHHBIX PE3YyJIbTATOB.

TeMbI U pa3jeiibl Kypca:

1. 'unepbonaruecKue CUCTEMBI.

YcTolunBoe 1 HeycToiunBoe MHOrooopasus. [lonkosa Cwmeiina.
2. leiicTBre rpynisl (OIYrPyIIIbI).

VYHuBepcanpHas MOJENb JUHAMUYECKON CUCTEMBI.

3. KogupoBaHue TMHAMUYECKUX CUCTEM.

CuMBoanyeckasi TMHAMUKA.

4. CTaTHuCcTHYECKUE CBOWCTBA: IEPEMELINBAHUE.

Cnaboe nepeMeniMBaHue, U UX CIIEKTpalIbHas HHTEPIIPETALINS.

5. Oproaunueckue Teopemsl @on Helimana u bupkroga--XunuuHa.

JlemMma PoxnnHa--Xanmorta.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

JAnodanToBbI NPUOIHIKEHNS

Heab AMCHUNIMHBI:

HN3YUCHHUC MTO3HAKOMUTH CTYACHTOB C Z[I/IOCI)aHTOBLIMI/I HpI/I6HI/I)K€HI/I5IMI/I

3agauu AMCHUINJINHBIL:
- MMO3HAKOMUTH CTY/ICHTOB C IMOHSATUEM JTUOGAHTOBOTO IPHUOIMKEHUS;

- W3Yy4YUTh OCHOBHBbIE MNOHATHA: Teopemy MwunkoBckoro, Teopems! Jlexxanapa u @ary,
Teopema ['ypBunia o 1uopaHTOBBIX TPUOIMIKEHUSAX U IP.;

- U3YYUTh HEPABEHCTBA JUIsl JUO(AHTOBBIX HKCIIOHEHT.

Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI 00YYaIOIINECs JT0JIKHbBI

3HATh:

- OCHOBBIHBIE TIOHATHS TMO(AHTOBBIX MPUOIIKEHU;

- OCHOBBIE NTPHOIMKEHMS;

- TOpSAOK NPUONMKEHUS YHclia ero MoAXOonAuel ApoObo, MpeCTaBlI€HUE HATypalbHOTO,
(GYHKIIMM MEphl HPPALMOHATILHOCTH.

yMeTb:

- YMeTh J0Ka3bIBaTh (BMECTE€ CO BCEMHM JETalIMHU) pacCKa3aHHbIE TEOPEMbl U
OPHUEHTUPOBATLCS B HUX.

BJIaJIeTh:
- HaBBIKAMU CAMOCTOSITENIbHON PabOTHI;
- HaBbIKaMU OCBOEHUS O0JIBIIOr0 00bEMa HH(OPMALINH;

- MeTOoJIaMU TU0(AaHTOBBIX MPUOINKEHHUIA;

TeMbl u pa3jaesibl Kypca:



1. MenuaHTa ABYX paliOHAIBHBIX APOOCH.

HepeBo @apes. [lonydyeHue BceX palMOHAIBHBIX YUCEN C MOMOIIBIO MOCJIEA0BATEIHOTO B3SATHS
MeuaHT. Psanel ®apes u ux npocreinme cCBOMCTBa

2. ITocnenoBarensHoctu llTepna-bpoko.

ITocnenoBarenpHocT  IllrepHa-bpoko u ux mnpocrermue cBoicrBa. [lopoxknaromee
peoOpazoBaHueE.

3. Teopema ['ypBuIia o quodaHTOBBIX MPUOIMKEeHUX. [lenHbie 1podu.

[IpescTaBUMOCTh BEHISCTBEHHBIX 4YHcesl. [lOpsaok NpHONMKEHHs YUCIa €ro IMOIXOJIAIIeH
JPOOBIO.

4. ®ynkuus MUHKOBCKOTO.

Onpenenenne, HenpepbIBHOCTh. [IponsBonnas Gynkuuun MunkoBckoro. Jlemma bimxdenbara.
Teopema MUHKOBCKOTO O BBIITYKJIOM TeJIe U €€ Pa3INYHbIC I0KA3aTeIbCTBA.

5. IlpencraBieHre HaTYpaJIbHOTO YKHCIIA

Hpe,I[CTaBJ'IeHI/Ie HATypaJIbHOTO YHCJIa CYMMOﬁ ABYX KBaJApaToOB: FGOMeTpI/I‘leCKI/Iﬁ nmoaxon.
Hpe,I[CTaBJ'IeHI/Ie HATYpaJIbHOI'O YHUCJIa CYMMOI>'1 YCTBIPEX KBAApPATOB: FeOMeTpI/I‘leCKI/Iﬁ Ioaxod.
OCHOBEI apI/I(bMeTI/IKI/I KBAaTCPpHHUOHOB. KBaTepHI/IOHLI B 3aJ1a4€ O NPCACTABIICHUH HATYPAJIbHOI'O

YHCla CYMMOM YEThIpEX KBaJApaToB.

6. Teopema MUHKOBCKOTO U COBMECTHBIC TPUOJIMKCHHSI HECKOJIBKUX YUCEIL.
Meton bimxdenbara. Teopema CrioHa.

7. BayTpennue npuOImKeHus

BuyTtpenHune npuOnukeHus Ha €JUHUYHOM OKPY)KHOCTM Ha IUIOCKOCTH. BHyTpeHHue
npubimxenus Ha eanHn4HoM cepe B R3. Teopema Knelin6oka-Meppuiia.

8. dyHK1IMA Mepbl UPPALIMOHATIBHOCTH (OJTHOMEPHBIN CiTydaii)
[TonxonsuiuHe podH U HAMITy4dIlIue TPUOITHKEHUS.
9. Teopewms! Jlexxkanapa u dary.

Crnextpsl Jlarpanxka u Jlupuxiie 1 uX MakCUMajbHble U MUHUMAaJIbHbIE TOUKH. DYHKIUS MEpPbI
MPPALMOHATILHOCTH (MHOTOMEpHBIN ciydail). Hamnydimine coBMecTHblE NpPUONMKEHUS U HUX
npocreiiine cBoiictBa. IlognmocrpancrBa Hawnmydmux npuobmmkeHuid. HepaBeHncTBa Uit
JTMO(aHTOBBIX HKCITOHEHT.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

JAuckpernas nuddepeHnuanabHass reomeTpus

Heab AMCHUNIMHBI:

Pazobpatp u peanu3oBaTh pPSJI COBPEMEHHBIX IIOAXOJOB JAWUCKPETHOW au(depeHnuanbHon
reOMETPUH, OCHOBAHHBIX HA TAaKUX MOHATUSAX KaK TMOTOKM Puuum, reojesmueckue, CHEKTp
oneparopa Jlamiaca-benbTpamMu, NIEPCUCTEHTHBIE TOMOJIOTUH, U IPYTHE

3agauu AMCHUIINHBIL:

. OcBoenue cryneHTaMu 0a30BbIX 3HAHUM (TIOHSTHM, KOHIICNIUN, METOJIOB U MOJIEJICH) B
obnactu npumeHeHHs aUdepeHITNATEHO-TEOMETPUISCKUX METOMOB B (DH3MKE, MEXaHUKE WU
TEOPHUH YIIPaBJICHUS,

® ano6peTeHHe TCOPCTUUCCKUX 3HAaHUU U MMPaKTUYICCKUX YMCHI/Iﬁ U HAaABBIKOB B
MMPUMCHCHHUHU ,Z[I/I(I)(bepeHL[I/IaJ'ILHO-FeOMCTpI/I‘leCKI/IX MCTOAOB B (I)I/I3I/IKC, MCXaHUKEC W TCOPHH
YIpaBJICHU,

. OKa3aHWE KOHCYJIbTallMd M TOMOIIM CTyJEHTaM B IIPOBEIEHUU COOCTBEHHBIX
TEOPETUYECKUX HCCIEAOBAHUN B 00sacTu mnpuMeHeHHUs IuddepeHanibHO-TeOMETPUUECKUX
METOJIOB B (PM3HKE, MEXaHUKE U TEOPUU YIIPABICHHUS.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE (MOAYJIIO)
B pesynbrare oCBOCHUS AUCITUTUTMHBI 00YJarONTUeCs JOMKHBI
3HATh:

O Brnanets nNpoaBHHYTBIMH MeETOJaMM IpeoOpa3oBaHUs JUCKPETHBIX IOBEPXHOCTEH,
TaKUMHU KakK CIUIaKUBaHME M JedopMalys CEeTOK € IOMOIIBI0 PA3IUYHBIX TEOPETHUECKUX
METOJIOB.

O @dyHIaMeHTaJIbHbIE TOHATUS TPUMEHEHU T depeHIInalbHO-TEOMETPUYECKUX METOI0B
B (hM3HKe, MEXaHUKE U TEOPUU YIIPABIICHMUS;

W COBPCMCHHBIC HpOGJ’ICMBI NPpHUMCHCHUA ,Z[I/I(I)(I)CpCHI_II/IaHLHO-TCOMCTpI/I‘-ICCKI/IX MCTOIOB B
(I)I/I3I/IKC, MCXAaHUKC U TCOPHUU YIIPABIICHUS

0 IOHATHUA, AKCHOMBI, MCTOAbI AOKA3aTCJIBCTB M JOKA3aTCJIIbCTBA OCHOBHBIX TCOPEM B
pa3zenax, BXOOAMIMX B 0a30Byl0 4YacTh oOnacth mnpuMeHeHHs JauddepeHIranbHo-
TCOMETPHUICCKUX METOAOB B (1)I/I3I/IKG, MCXAaHUKEC U TCOPHUU YIIPABIICHUA,

] OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIIUX MATCMATUYCCKUX 0OBEKTOB.



yMeTh:
[ [ToHATE OCTABIICHHYIO 3a/1a4Y;

0 UCIIOJIb30BaTh CBOW 3HAHMS JJIs pelIeHUd (PyHIAMEHTAIbHBIX M MNPUKIAJAHBIX 3ajad
npuMeHeHus AuQdepeHnnanbHO-TeOMETPUYECKUX METO/I0B B (pU3MKe, MEXaHUKE U TEOpUu
yIpaBICHUS;

0 OLICHUBATh KOPPEKTHOCTh TOCTAHOBOK 3a/1a4;
0 CTpPOTO J1I0Ka3bIBaTh WM OMPOBEPraTh YTBEPKICHUE;
0 CaMOCTOSITeNIbHO HAXOIUTh AJITOPUTMBI PEllIeHUs 3a71a4 puUMeHeHus TuddepeHranbHo-

reOMETPHUYECKUX METOJIOB B (PM3MKE, MEXaHHUKE U TEOPUH YIPABICHHUS;
0 CaMOCTOATENIBHO BUJIETh CIIEACTBUS ITOJIyYEHHBIX PE3YJIBTATOB;

l TOYHO IIPEACTABUTh MaTEMaTUYCCKNEC 3HAHUSA B obacTu MMPUMCHCHHA zm(b(bepeHuHaano-
TCOMCTPUUCCKUX MECTOOOB B q)HSI/IKe, MCXAHUKEC U TCOPUU YIIPABJICHU.

BJIa/1eTh:

O HaBbikamMu ocBoeHus 6onbLIoro odbeMa MH(GOpPMALMM U PEUIeHUs 3a7ad INPUMEHEHUs
QG epeHIaIbHO-TEOMETPUIECKIX METOIOB B (PU3HKE, MEXaHUKE U TEOPHH yIIpaBIEHHS (B TOM
YHCJIE, CII0KHBIX );

il HaBBIKAMH CaMOCTOSTEILHOMN pa6OTI)I 1 OCBOCHH HOBBIX NJUCIHUIIINH,

0 KYJIbTYpPOH IOCTAaHOBKH, aHAIW3a U PEIICHUS MATeMaTHYeCKUX M MPUKIAIHBIX 3ajad,
TpeOyIOMMX MAJii CBOETO PEIICHUs HUCIOJIb30BaHUS MAaTeMAaTUYECKUX IOAXOJ0B U METO/OB
npuMeHeHus AuQdepeHnnanbHO-TeOMETPUYECKUX METOIOB B (PU3MKE, MEXaHUKE U TEOpUu
yIpaBlIeHUs, U HABBIKAMU TPAMOTHOTO OMUCAHUS PEIICHUS 33]1a4 U TPECTaBICHUS MOJTyYeHHBIX
pe3yNbTaToB.

Tembl U pa3aensl Kypca:

1. HUcnpaBnenue nedekToB AMCKpEeTHON mnoBepxHOcTU. [IpuBeneHue TpUAHTYIALUU K THUITY
Henoune. Pacnipenenenne Touek Ha chepe.

CBH3HOCTI/I, napaJijiCJIbHbIC IICPCHOCHI.

2. CrhekTtpanbHble AeCKpUNTOpHI, Aeckpunrtop TtemnonpoBogHoctu (Heat Kernel Signature).
BekTopbl CBOMCTB MOBEPXHOCTEM, CPABHEHUE W KJIACTEPHU3ALMS MOBEPXHOCTEN B MPOCTPAHCTBE
CBOMCTB.

3amaun oNTUMAIBHOTO TpaHcmopTa. 3anada 3emiekona (Earth Mover’s Distance).
3. Bexropusle nosis. pasznoxxkenue I'eapmronbsua-Xomka. Buzyanuzanust BEKTOPHBIX MOJIEH.

KongopmHubie oToOpaskeHusl.



4. IToToKM riIaBHBIX KpUBHU3H. JIoOKanbHbIE KOOPAUHATHI Ha AUCKPETHBIX TOBEPXHOCTSX.

CkeneTsl JUCKPETHBIX TOBEPXHOCTEH. ANTOPUTM AHCTaHIIMOHHOTO npeodpa3oBanus (Euclidean
Distance Transform).

5. FeonemquKHe. I/IBMepeHI/IC ,Z[I/ICTaHLII/II‘/'I Ha JUCKPETHBIX IIOBEPXHOCTAX, CCTMCHTHUPOBAHUC.

JluckpeTHble NOTOKU Py4uu U COMyTCTBYIOIME AT OPUTMBI.



AHHOTANUM K pa004YUM NMPOrpaMMaM U CIUILINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

JAuckpeTHasi ONTUMH3AUA

Heab AMCHUNIMHBI:

HN3YUCHHUC KIIACCUYCCKUX U COBPECMCHHBLIX MCTOAOB OIITHUMU3AIIUU. PaCCMOTpeHI/Ie IMPpUMCEPOB UX
HCIIOJIb30BaHHUA B MPUKJIAJHBIX 3aJa4ax (1)I/I3I/IKI/I, MaTEMAaTUKU U I/IH(bOpMaTI/IKI/I.

3agauu AMCHMILIMHBI:
O M3Y4eHHE MaTEMaTHUYECKUX OCHOB COBPEMEHHOW KOMOMHATOPUKHY;

l HpI/IO6peT€HI/IC CIIyHIaTejiiMHu TCOPCTUYICCKUX 3HaHUH B 00JacTH KOM6I/IHaTOpHOFO
aHaJIn3a 3a/ia4, BOSHUKAIOIKUX Ha IIPAKTHUKE,

0 OCBOCHHE AHAJIMTUYECKOTO M alreOpanveckoro ammapara JUCKPEeTHOW MaTeMaTUKU |
[I0JIy4YE€HUE HABBIKOB PabOThI C OCHOBHBIMU JUCKPETHBIMHU CTPYKTYPaMH.

Ilepedenb niIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs M0 JUCHUIINHE (MOAYJIIO)

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL o6yqa}oumec;1 JOJIZKHBI

3HATb:

0 (I)YHI[aMCHTaJ'H)HBIe IMOHATUA, 3dKOHBI, TCOPHUU YaCTH I[PICKpGTHOfI MAaTCMAaTHKU,

0 COBpPCMCHHBIC HpO6JIeMBI COOTBCTCTBYIOIIIHX PA3CIIOB ,Z[HCKpCTHOfI MAaTEMAaTHKU,

| IOHATHUA, AKCHUOMBI, MCTOAbI OOKA3aTCJIbCTB M JOKA3aTCJILCTBAa OCHOBHBLIX TCOpPEM B

pazzenax, BXOASAIKX B 0a30BYIO 4acTh LIUKJIA;
O OCHOBHBIE CBOMCTBAa COOTBETCTBYIOLIUX MaTeMaTH4YECKHX O0BEKTOB;

| AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKJIAIHBIX
3a7a4 TUCKPETHOM MaTEMATHKH.

YMeTh:

U IIOHSATH IIOCTAaBJICHHYIO 3a7a4y;

O MCIOJIb30BaTh CBOM 3HAHMSI [T pelieHus (pyHIaMEeHTaIbHBIX U MIPUKIAIHBIX 33124,
U OLIEHUBATh KOPPEKTHOCTH ITIOCTAHOBOK 33/1a4;

O CTPOTO JTOKa3bIBATh WIIH OIPOBEPTaTh YTBEPKIACHUE;



l CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMBI pCHICHUA 3aaa4, B TOM YUCJIC U HCCTAaHAAPTHBIX, 1
MMPOBOAWTL UX aHAJIN3;

0 CaMOCTOSITENILHO BUJICTh CJICJICTBUS MOJMyUYEHHBIX PE3yIbTaTOB;

0 TOYHO MPEJCTABUTh MATEMAaTHYECKHE 3HAHUS B 00JIACTH B YCTHOM M MUCBMEHHOU (hopMme.
BJIAJIeTh:

0 HaBBIKAMU OCBOEHHSI OOJIBIIOro o0beMa MHGOpMAIMK U peIIeHus 3a1a4 (B TOM YHCIIE,
CJIO’KHBIX ),

0 HAaBBIKAMHU CAMOCTOSITEIILHON paOOThI U OCBOCHUS HOBBIX JIUCITUTUINH;

0 KYJIbTYpOW IOCTAHOBKH, aHAJIM3a M PEIICHHs MAaTEeMAaTHYeCKMX W MPHUKIAJHBIX 3ajad,

Tpe6y}oumx AJI1 CBOCTO PCIICHUA MCITIOJIB30BAHNA MAaTCMATHYCCKUX IMMOAXO0A0B 1 METOA0B,

0 MMPECAMCTHBIM S3BIKOM I[PICKpCTHOfI MAaTCMAaTUKU W HaBbIKaMH TI'PaMOTHOI'O OIIMCAHUA
PeIICHHMA 3a4a4 U NPCACTABJICHUA ITOJTYUCHHBIX PE3YyJIbTATOB.

TeMbI U pa3jeiibl Kypca:
1. Anroputmsl [Ipuma u bopyBku 1 pemenust 3agaun MST

HanomuHaHue OCHOBHBIX MOHSATHI U3 IMHEWHOTO IPOrpaMMUpPOBaHUs. 3a/1aya B CTAaHAAPTHOU U
KaHOHH4YecKor Gopmax. [lepexos oT HEpaBEeHCTB K paBeHCTBaM M 00paTHO. ['eomeTpus 3amayu:
CUMIUIEKC-aJITOPUTM KaK JIOKaJIbHBIA MOUCK 110 BEPIIMHAM MHOTOTPAHHHUKA.

2. JIBOMCTBEHHOCTb B JINHETHOM ITPOrpaMMUPOBAHUU

ITocranoBku 3amaun TSP B tepmunax IUJII. VYcmoBus Munnepa—Takkepa—3eminHa
(mosIMHOMHUANBbHOE KOJIMYECTBO HEpaBeHCTB B 3ajaue TSP). 3amMeuanne «o HeKaTacTpopUUIHOCTH
HKCIIOHEHLMAJIBHOTO YUCJIa OTpaHUYEHUN B 3aaa4dax JIII».

3. luckpetHas nuHeWHas 3a1a4da o noamMHoxectse (DLS problem)

3amaun TSP u MST kak wactabie cnydan DLS-3a1ay MuHUMH3aIMK; IEPEX0]T K MAaKCUMH3AIUH.
HacnenctBennsie cucteMbl. basbl u IMKIIBL. PaHT ¥ HUKHMI paHT MHOKECTBA, PAHTOBBIN paz0opoc.
Matpouapl: SKBHBAJICHTHBIC oOlpeneieHus, nmpuMepbl. OleHKa KadyecTBa pabOThI KaIHOTO
aIropyuTMa Ha HACJIEICTBEHHOM crcTeMe Yepes e€ paHTroBbIi pa3dopoc. ClencTBre 0 KOPPEKTHOCTH
JKaIHOTO AITOPUTMA MOCTPOSHUS KpaTJyalIiero ocToBHOro aepera. OleHka paHroBoro pazopoca
yepe3 OrpaHMueHHe Ha 4Yucio HUKIOB. CyOMOAYISIPHOCTh PaHTOBOM (GYHKIIMH MaTpOHJA.
Ilepeuecenne MarponnoB. OneHKa YUCiIa UUKIOB JJis HACJIEICTBEHHOW CHUCTEMBI Yepe3 YUCIO
MaTpOUJIOB B NEPECECUEHUU.

4. 3amava MOCTPOCHHUS TAPOCOYETAHHSI MAaKCUMAJIbHOW MOIITHOCTH B MPOU3BOJILHOM Tpade

VBenuuuBaromuye Nyt (yTBEp)KIEHHE O TOM, YTO MapoOCOUETaHME HEMaKCUMAaJIbHO ¢ €CTb
yBeNnuuMBaomMi myTh). IlpobGnemMa ¢ MOUCKOM YBEIMUYHMBAIOIIMX NYyTEH HpHU OTCYTCTBUU
JBYJIOJIBHOCTH: IIBETKU. Y TBEPIKJIEHUS O CKATHH LIBETKOB. AJTOPUTM DJIMOH/ICA.

5. Meron BeTBEH U I'paHHIL



3a/aun  MCYEPNBIBAIONIETO Tepedopa CIIOXKHBIX JHUCKPETHBIX 00BekToB. Ilogxon Puna:
YIOpSA0OYCHHOE TIepedrclienne. MeToa oOparieHus J0KaIbHOTO monucka ABuca—®DyKyibl.

6. Moaudukanuu anroputma JlelkcTps

I[Ba ajlIropuTtMa: IOCTCIICHHAasA MHUHHMHU3AlMd CTOMMOCTH IIOTOKA IIpH HEU3MEHHOM BCJIIMYHUHC,
MMpUpamcHUC BCIINYUHBI 3a CUYET MUHMMAJIbHO BO3MOYKHOI'O ImpupamcHust CTOUMOCTH.

7. OTnuuuTenbHbIe 0OCOOCHHOCTH 3a/1a4 AUCKPETHON ONTHUMHU3ALIUU

O0630p MOCTAHOBOK KJIACCHUECKUX 3aJa4 JTUCKPETHOW ONTUMHU3ALMU: MOKPHITUE MHOKECTBAMU,
BEpILIMHHOE TOKPHITHE, KpaTdyalliuil MyTh, MHHHMAJbHOE OCTOBHOE JEpeBO, 3aJaud o
apocoyeTaHuy, 3ajJadya O HA3HAUCHHUAX, 33aJa4d TEOPUU pacHHUcaHMii, 3ajauu ymakoBku (bin
packing, prok3ak), 3aJa4d O TOTOKax (ITOTOK HaWOOJIbIICH BEIMYMHBI, MOTOK HAaWMEHbIIEH
CTOUMOCTH, MYJIbTUIPOAYKTOBbIE MOTOKH), TPAaHCHOPTHas 3aj1ava (3agadya XHWUYKOKa), 3aj7aya
KOMMMBOSIKEDA.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.

Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

JlucKpeTHbIEe CTPYKTYPHI U AJITOPUTMBI B TONOJIOTHH

Heab AMCHUNIMHBI:

OCBOCHHEC OCHOBHBIX COBPCMCHHBIX METOA0B TOIIOJIOT'MH.

3agauu AMCHUINJINHBIL:

. OCBOCHHE CTYyJIEHTaMH 0a30BbIX 3HAHWUU (MOHATHUM, KOHIIEHIUN, METOJ0B U MOJEIICH) B
TOTOJIOTHH;

. MpHOOpeTEeHNE TEOPETUUECKUX 3HAHUN U TPAKTHUECKUX YMEHHI U HABBIKOB B TOIOJIOTUU;
. OKa3aHWE KOHCYJIbTAllMi ¥ TOMOINM CTyJEHTaM B TMPOBEIECHUU COOCTBEHHBIX

TEOPETUYECKHUX UCCIIEJOBAaHUM B TOIOJIOTHH.
Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUYeHHs M0 JUCHUIINHE (MOAYJIIO)

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL o6yqa}oumec;1 JOJIZKHBI

3HATb:

l (I)YHI[aMCHTaJ'H)HBIe IMOHATHUA, 3aKOHBI, TCOPHUU TOIIOJIOTHU,

0 COBpPCMCHHBIC HpO6JIeMBI COOTBCTCTBYIOIIHX PA3ACIOB TOIIOJIOTHH;

| IOHATHUA, AKCHUOMBI, MCTOAbI JOKA3aTCJIbCTB M OJ0Ka3aTCJIbCTBA OCHOBHLIX TCOPEM B

pasaciiax, BXOAAIuX B 62130By10 qacCTh IUKJIA TOIIOJOTUH,
0 OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIINX MATEMATUYCCKUX 06’LCKTOB;

| AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX MPUKJIAIHBIX
3aaa4 TOIIOJIOTInH.

YMeTh:
U IIOHSTH IIOCTAaBJICHHYIO 33734y,

O WCIOJIb30BaTh CBOM 3HAHMSI [T pelieHus (PyHIaMEeHTaIbHBIX U MIPUKIAIHBIX 334,
U OLIEHUBATh KOPPEKTHOCTh ITIOCTAHOBOK 33/1a4;

U CTPOrO OKa3bIBATh UIIH OMPOBEPraTh YTBEPKIACHUE;



l CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMEI pCUHICHUA 3a4a4, B TOM YUCJIC 1 HECTaHAAPTHLIX, 1
MMPOBOAWTL UX aHAJIN3;

il CaMOCTOATCIIBHO BUACTD CJICACTBHA IMMOJIYYCHHBIX PC3YJIbTATOB,

0 TOYHO TIPEACTABUTh MATEMAaTUYECKUE 3HAHUS B TOIMOJIOTUM B YCTHOW M THCHMEHHOW
dbopwme.

BJIAETh:

O HaBBIKAMH OCBOCHHS OOJBIIOr0 00beMa MHPOpPMAIUU U PEUICHUs 3a7ad TOMOJIOTHH (B
TOM YHCJI€, CIIOKHBIX);

il HaBBIKAMH CaMOCTOSTEILHOMN pa6OTBI 1 OCBOCHHA HOBBIX NJUCIHUIIINH,

l KyanypOﬁ INIOCTaHOBKH, aHallM3a W PCHICHHUA MaTCMaTHYCCKHUX W IPUKIAJHBIX 3aaa4,
Tpe6yfoumx IJIA CBOCTO PCHICHUA MCITOJIb30BAHUA MATCMATUYCCKHUX IMOAXO0A0B U MCTOIOB;

0 MNPECAMETHBIM A3bIKOM TOITIOJIOTHMH W HAaBBIKAMH I'PAMOTHOI'O OIMMCAHUA PCUHICHUA 3ada4 U
MMpEaACTaBJICHHUSA IMOJTYYCHHBIX PC3YJIbTATOB.

TeMbl U pa3jaeiibl Kypca:

1. Jluneiinas CBSI3HOCTb.

DyHIaMeHTallbHas TPYIINa MPOCTPAHCTBA C BBIICICHHON TOYKOM.

2. OgHOMEpHBIE U IByMEpHBIE MHOTO00Opa3usl.

Knaccudukanus oIHOMEPHBIX MHOTOOOPa3Hil.

3. [ImanapHoCcTh TpadoB U MIOCKUE TpadBbl.

HoxazarenbcTBo HeranapHoctu rpados K5 u K3,3.

4. Tononoru4eckue MpoCTPaHCTBA, OTKPHIThIC U 3aMKHYTHIE MHOXKECTBA.
HenpepsiBHbIe 0TOOpakeHUSI.

5. XaycnophoBoCTb.

[TonsTHE KIIETOYHOTO KOMIUIEKca. Pa3znuuHble BapuaHThl GOpMyIupoBKU akcHOMBI (W).



AHHOTANUM K pa004YUM NMPOrpaMMaM U CIUILINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

JAuckpeTHbie PYHKIIMHA

Heab AMCHUNIMHBI:

pa3BUTHE MPEJCTABICHUIA O MaTeMaTHKe Kak 00 0coO0oM criocobe mo3HaHus Mupa, 00 00IIHOCTH
¢c TOHATHU U METOOOB, CII0cOOCTBOBATD PA3BUTHUIO JIOTHYCCKOTO H AJITOPUTMHYCCKOIO
MBIIIJIICHUA

3agauu AMCHUIINHBIL:
- HAYYUTh OCHOBHBIM METOJ[aM MCCJICIOBAHUS U PEUICHUS 3a]1a4 JUCKPETHBIX MIPOLIECCOB;
- CIOCOOCTBOBATh PA3BUTHIO JIOTHYECKOTO M AJITOPUTMHUYECKOTO MBIITUICHHS;

- BBIpabOTaTh yMEHUE CAMOCTOSTENIBHO PACILIUPSITh 3HaHUS U IPOBOJUTH MAaTEMAaTUYECKUI aHAIIN3
IIPUKJIAHBIX 33/1a4.

Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs JT0JIKHbBI

3HATh:

-OCHOBBI KOMOMHATOPHKH U aCUMIITOTUYECKOT0 KOMOMHATOPHOTO aHAN3a;

-OCHOBBI TEOPUH MTPOU3BOAALINX (DYHKIUI 1 IPUITOKEHUS TEOPUH K TEPEUNCTUTENBHBIM 3a1a4aM
KOMOMHATOPHKHY;

-OCHOBBI TeOpHHM oOOpamieHuss MéOuyca U ee MNPWIOKEHHS K MEepeUUCIUTENIbHBIM 3a/Jayam
KOMOMHATOPHKHY;

-OCHOBBI TeOpHH TrpadoB: IMJIaHAPHOCTh, HU30MOP(HU3M, DdIlIEpOBOCTh, TaMHIBTOHOBOCTH,
XpOMaTHYECKOE YUCII0, XPOMATUYECKUI MHOTOUJIEH U MHOTOWIeH TaTTa, 1epeBbsi, MyJIbTUTpadBbl,
oprpadbl, TYpHUPBI, TOMYCTUMbIE TIOCTIEI0BATEIHHOCTH CTETIEHEH BEPIIUH, KOJTHYECTBO CBSI3HBIX
rpadgoB ¢ gaHHBIM uYuciIoM BepmiiH U pebep (dhopmyna Konm mist gucna nepeBbeB U ee
000011IeHMS);

-OCHOBHI Teopuu rurneprpadon: Teopemsl Ipaema — Ko — Pamo, @pankna — Yuiicona u Anceene
— Xauarpsina, rpadsl iepecedeHuii U pedepHbie rpadpl, XpoMaTuueckue ducia KHe3epoBCKUxX

rpa¢os;

-OCHOBBI TCOpUH CJ'Iy‘-I&ﬁHLIX Fpa(bOBZ CBA3HOCTB, paclpeACICHUC APCBCCHBIX KOMIIOHCHT,
SBOJIIOIIMS TUTAaHTCKOM KOMIIOHCHTSI, ITOHATHEC cnyqaﬁHoro BeG-rpa(ba;

-OCHOBBI KOMOMHATOPHOM T€OMETPUU U €€ CBA3b ¢ Teopuel rpados u runeprpados;



-OCHOBHI TCOPUH KOJUPOBAHUS U €€ CBSI3b ¢ Teopueit rpadoB u rutnieprpadoB: MaTpuIlbl Anamapa,
KOJIbI, HCTIPABIISIONINE OMMOKH, KOAbl XAIMMHUHTa U Puma — Mamnepa;

-OCHOBHBIC BCPOATHOCTHBLIC MCTOABLI B KOM6I/IHaTOpI/IKeI JIMHEHMHOCTh MaTEMaTHYECKOTO
OKHUJaHuAg, MCTOA aJIbTCPHUPOBAHNA, MCTOA BTOPOTO MOMCHTA U OLICHKHA OOJIBIIIHX yKJIOHeHHFI;

-OCHOBHBIC HHHefIHO-aﬂre6pqueCKHe MCTOABI B KOM6I/IHaTOpI/IKeZ JIMHEMHAsT HE3aBHCHUMOCTh
IIOJIMHOMOB HaJ KOHCYHBIM I10JIEM,

-OCHOBHBIE TONOJIOTMYECKUE METO/IbI B KOMOMHATOPUKE: IPUMEHEHHE TeopeMbl bopcyka — Yiama
— JIrocrepnuka — [lIHupenbmana;

-ocHOBBI Teopun Pamcesi: uncna Pamces s rpadoB u runeprpados, 1ByaoabHbIE uncia Pamces,
KOHCTPYKTUBHBIE OIICHKHU;

-OCHOBBI TEOPHH CHUCTEM MpelCcTaBUTeNel st rpagoB W rumneprpadoB, BKIIOYAs MOHSTUE
pasmepHocTH BamHuka — UYepBoHEHKHCAa W €ro TPUIIOKEHHS K 3a7adaM KOMOMHATOPHOMU
F€OMETPUU U MAaTEMATHYECKON CTaTUCTUKH;

-OCHOBBI 3KCTpEeMaIbHON KOMOMHATOpUKH: Teopema TypaHa U ee YTOYHECHUS IS TUCTAHITMOHHBIX
rpados.

yMeTb:

-BBIUUCIIATH KOJIMYCCTBA PA3JIMYHBIX KOM6I/IHaT0pHHX 00BEKTOB: COquaHHﬁ, paSMeIHeHHﬁ,
MNEPECTaHOBOK, HUKIUICCKUX HOCJ'I@I[OB&TGJ'ILHOCTGIZ;

-JI0Ka3bIBaTh KOMOMHATOPHBIE TOKECTBA;

-BBIUUCIIATh NPUOJIMKEHHBIE 3HaUEeHUS (ACUMIITOTUKHY) KOMOMHATOPHBIX BBIPAXKEHUH;
-COCTABJIATH U PELIaTh PEKYPPEHTHBIE COOTHOILIECHUS;

-JI0Ka3bIBaTh pa3InyHble CBOMCTBA IpadoB U rumnerpados;

-pemaTh SKCTpeMalbHbIe 3a/1aul KOMOMHATOPUKH;

-CTPOUTDH CUCTEMBI IIpeJICTaBUTENEN A1 rpad)oB U runeprpados;

-pelaTh paMCeEeBCKUE 3a7auu;

-OOCHUBATH XPOMATUYCCKHUEC YHCJIa Fpa(bOB, CTPOUTH MHOI'OYJICHBI Tarra un XPOMATHUYCCKUC
MHOI'OYJICHBI,

-CTPOUTH KOJbI, UCTIPABJIAIOIINC OIIUOKM.

BJIAJ€eTh:

-HaBBbIKAMU CaMOCTOSITEJIbHON paboThI;

-HaBbIKaMH OCBOEHHsI 0OJIBIIOT0 00BEMa HH(POPMALINH;

-KyJBTYpPOU MOCTAHOBKH U MOJIETTUPOBAaHUSI KOMOMHATOPHBIX 33]1a4;

-BCPOATHOCTHBIM METOJIOM B KOM6I/IHaT0pI/IKe;



-IMHEWHO-aNTe0pandecKuM METOI0M B KOMOMHATOPHUKE;
-TOIIOJIOTUYECCKUM METOI0M B KOM6I/IHaTOpI/IKC;
-METOJIOM TIPOU3BOIAIINX (PYHKITHIA;

-MeTo10M oOparnienus Mébuyca.

TeMbl U pa3jeiibl Kypca:

1. Uadopmanmonnsie aepeBbs. [lonsarus a.GyHKIuM 1 0.1.QyHKIUA
Nudopmanmonnsie nepesbs. [lonstus a.QpyHkuu u 0.1.QyHKIUNA

2. I[Ipumep 3amkHyTOTO Ki1acca 6a3 6asuca B Pk

[Tpumep 3amkHyTOTO KIi1acca 6a3 6aszuca B Pk

3. CaMOKOppEeKTHpYOIIUeCsS KOHTAKTHBIC cXeMbl. HeTpuBuansHoe ayOaupoBaHue.
CaMOKOppEeKTUPYIOIIHECs] KOHTAaKTHBIE cXeMbl. HeTpuBranbpHoe 1y0mpoBaHue.
4. Teopema Mypa 00 OTJIMYUMOCTH COCTOSIHUHM JIBYX O.1.() YHKITHI

Teopema Mypa 00 OTJIMYMMOCTH COCTOSIHUH JIBYX O.1.(pYHKITHIA

5. Teopema 0 MoOITHOTE IOJTMHOMOB B Pk.

Teopema 0 OJHOTE OJUHOMOB B Pk.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukiaagnas maTeMaTuka 1 HHGopMaTHKA

Hanpasiennocts: MaTtemaTuka

JAuckpeTHblii aHAIU3

Heab AMCHUNIMHBI:

U3Y4YEHHE MAaTeMaTHUYECKUX OCHOB COBPEMEHHOW KOMOMHATOPMKH, a TaKXe IOJr0TOBKa
ciymaTeneil K JanpHEHIIed camocTosATeNnbHOW paboTe B 00JacCTH KOMOMHATOPHBIX 3a/1ad
NPUKJIAJTHON MaTeMaTHKH, (PU3UKH U MHPOPMAIIMOHHBIX TEXHOJIOTHH.

3agauu AMCHMILINHBI:
O M3Y4€HHE MaTEMaTHUYECKUX OCHOB COBPEMEHHONW KOMOMHATOPUKHY;

l HpI/IO6peT€HI/IC CIymaTejIsaMHu TCOPCTUUCCKUX 3HaHUH B 00JacTH KOM6I/IHaT0pHOFO
aHaJIi3a 3a/la4, BOSHUKAOIWX Ha IIPAKTHUKC,

0 OCBOCHHE AHAJIMTUYECKOTO M alreOpanveckoro ammapara JUCKPEeTHOH MaTeMaTUKU |
[I0JIy4YE€HUE HABBIKOB PabOThI C OCHOBHBIMU JUCKPETHBIMH CTPYKTYPaMH.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHHUILJIMHE (MOYJII0)

B PE3YIbTATC OCBOCHUA NTUCHUIIJIMHBL 06yt1a}oumec>1 JOJIXKHBI

3HATh:
0 (b yHIaMeHTaIbHBIE IOHSATHUS, 3aKOHBI, TCOPUH YaCTH JIUCKPETHONW MaTEMaTHKHU;

O COBPEMEHHBIE MPOOJIEMBI COOTBETCTBYIOIIUX PA3/IEIOB TUCKPETHON MaTEMaTHKH;

0 MOHSATHSA, AaKCHOMBI, METOJbI JOKA3aTeNbCTB W JIOKA3aTEIhCTBA OCHOBHBIX TEOPEM B

pazzenax, BXOASAIMUX B 0a30BYIO 4acCTh IIUKJIA;
O OCHOBHBIE CBOMCTBAa COOTBETCTBYIOLINX MaTeMaTH4YECKHX OOBEKTOB;

| AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKJIAIHBIX
3a7a4 TUCKPETHOM MaTEMATHKH.

YMEThb:

U IIOHSTH IIOCTAaBJICHHYIO 33734y,

O WCIOJIb30BaTh CBOM 3HAHMSI JUIS pelieHus PyHIaMEeHTaIbHBIX U MPUKJIAJIHBIX 33]1a4,
U OLIEHUBATh KOPPEKTHOCTh ITOCTAHOBOK 33/1a4;

O CTPOTO TOKa3bIBATh WIIH OIPOBEPraTh YTBEPKIACHUE;



l CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMEI PCHICHUA 3a4a4, B TOM YHCJIC U HCCTAHIAPTHBIX, U
MMPOBOAWTL UX aHAJIN3;

0 CaMOCTOSITEIILHO BUJICTh CJICJICTBUS MOJyUYEHHBIX PE3yIbTaTOB;

0 TOYHO MPEJCTABUTh MATEMAaTHYECKHE 3HAHUS B 00JIACTH B YCTHOM M MUCBMEHHOU (hopMme.
BJIAJIeTh:

0 HaBBIKAMU OCBOCHUS 0OJBIIOT0 00beMa HH(pOpMaIK U pemieHust 3a1a4d ( B TOM YHUCIIe,
CJIO’KHBIX ),

0 HaBBIKAMHU CAMOCTOSITEITLHOW pabOThI U OCBOSHUSI HOBBIX JTUCITUILINH;

0 KYJIbTypOW TIOCTAHOBKHM, aHAJIM3a M PEIICHUS MaTeMaTUYeCKUX WM TPUKJIaTHBIX 3ajad,

Tpe6y}om1/1x AJI1 CBOCTO PCIICHUA MCITI0JIB30BAHUA MAaTCMATHYCCKUX IMOAXO0A0B U METOOO0B;

0 MMPECAMCTHBIM S3BIKOM I[PICKpCTHOfI MAaTCMAaTUKU W HaBbIKaMHW TI'PaMOTHOI'O OIIMCAHUA
peicHrA 3aJa4d U MPEACTABJIICHHUA [MOJTYYCHHBIX PE3YJIbTATOB.

TeMbI U pa3jeiibl Kypca:

1. ACUMIITOTHKH.

Acumnrotruku. ®opmyna CTUpIMHra.

2. bunoMuanbHbIe KO3 PHUINEHTHI.

bunomuansueie k03 Puurentsl. OueHku i GpakTopraioB 1 OMHOMHAIBEHBIX KO3 PUIIMEHTOB.
3. BepoATHOCTHBIN METOJ,.

BepositHocTHbIN MeTon. Ciyuaiinbie rpagbl. HepaBencTBa Mapkosa u UeObiméBa. HepaBencTso
JUIsL ciy4yaitHoro Oiy»k-1aHusi. MoMeHTHI U (akTOpraibHble MOMEHTHI.

4. I'aMUIIBTOHOBBI IIUKJIBI U ITYTH.

["aMUIBbTOHOBBI ITUKJIIBI U TTYTH. JJOCTaTOYHOE yCIIOBHE Ta-MIJIBTOHOBOCTH Tpada.
5. Ilnockue rpagsl.

[Tnockue rpagel. @opmyna Kanu. YHunmkmmgyeckue rpagsl.

6. Teopema Typana.

TeopeMa TypaHa. Z[I/ICTaHLII/IOHHHe I‘pa(l)BI. IlonsTHE cCUMILIEKCA B MMPOCTPAHCTBE. OI_ICHKa qucia
pe6ep Yy AUCTaHIITMOHHOT'O rpa(ba B HpOHBBOJ’ILHOﬁ Pa3sMCPHOCTH.

7. DWnepoBbl MyTH U TUKJIIBI B rpadax.

DiinepoBsl yTH U IUKJIBI B Tpadax. Kputepwuii siinepoBoctu oprpada. [locnegoBarenbHocTr U
rpads! e bpéitna.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

JAnddepennuanbHasi reoMeTpusi ¥ TONOJIOTHS

Heab AMCHUNIMHBI:

OCBOCHHME OCHOBHBIX COBPEMEHHBIX METOJI0B U PepeHINATEHON T€OMETPUN U TOTIOJIOTHH.

3agauu AMCHUINJINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUHM, KOHIEMNIMHI, METOIOB U MOAeNel) B
obnactu quddHepeHIHaTBEHON TEOMETPHH;

. MPUOOPETEHUE TEOPETUYCCKUX 3HAHUW M MPAKTUYCCKUX YMEHUI M HAaBBIKOB B 00JacTH
nuddepeH-nnaTbHON TeOMETPHH;

° OKa3aHHucC KOHCy.IH)TaHI/Iﬁ H T1[oMomu CTya€HTaM B IPOBCACHUU COOCTBEHHBIX
TEOPETUYECKHUX MCCIE0BaHNH B obnacTu auddepeHnnanbHoi reoMeTpu.

ITepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs MO0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- ¢byHIaMeHTalIbHbIE TIOHATHS, 3aKOHBI, TEOPUHU YacTH JU(PepeHInaIbHON reOMeTpu;

- COBpPEMEHHBIE IPOOIEMbI COOTBETCTBYIOIINX pa3zenoB aAuddepeHnnanbHoi reoMeTpuy;

- MOHSATHSA, AaKCHUOMBI, METOJbI JOKA3aTebCTB W JIOKA3aTeIhCTBA OCHOBHBIX TEOPEM B
pazzenax, BXOASAIKX B 0a30BYIO 4acTh LIUKJIA;

- OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIIUX MATEMATUYCCKUX 06’LCKTOB;

- AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUSA THIIOBBIX IMPHUKJIAIHBIX
3a1a4 qudpepeHnnaIbHON TEOMETPHUH.

yMeThb:

- MOHSTH NOCTABJICHHYIO 33/a4y;

- MCIOJIb30BATh CBOM 3HAHMS IS pelIeHus GyHAaMEHTAIbHBIX U IPUKJIAIHBIX 3a/1a4;
- OLIEHUBATh KOPPEKTHOCTH MIOCTAHOBOK 3a]1aY;

- CTPOIr0 AOKA3bIBaTh UJIN OIIPOBCPraTh YTBCPIKIACHUC,



- CaMOCTOATCIIbHO HAXOJUTh AJITOPUTMBI PCHICHUA 3a/lda, B TOM YHCJIC U HECTAHAAPTHBIX, U
MMPOBOAWTL UX aHAJIN3;

- CaMOCTOATCIIBHO BUACTD CJICACTBHA IMMOJIYYCHHBIX PC3YJIbTATOB,

- TOYHO NPECACTaBUTh MAaTEMAaTUYCCKHUEC 3HAHWA B o0nacTu B YCTHOP'I 1 TUCHMEHHOM (bopMe.

BJAJETh:

- HaBBIKAMU OCBOCHUS OOJBIIOT0 00beMa HH(pOpMAIUK U pemieHus 3a1a4 ( B TOM YHUCIIe,
CJIO’KHBIX ),

- HaBBIKAMH CaMOCTOSTEILHOMN pa6OTBI 1 OCBOCHHA HOBbBIX NJUCIHUIIINH,

- KyanypOﬁ INIOCTaHOBKH, aHallM3a W PCHICHHUA MaTCMaTHYCCKHUX W IPUKIAJHBIX 3aaa4,
Tpe6y}oumx AJI1 CBOCTO PCIICHUA MCITIOJIB30BAHUA MAaTEMATUYCCKUX IMTOAXOJ0B U METOAOB,

- MPEIMETHBIM SI3BIKOM UG (GEpeHINaTbHOH TeOMETPUHM W HaBBIKAMH TPaMOTHOTO
ONMCaHUs PEIICHMs 3a1a4 U IIPEACTABICHMS IIOJyYEHHBIX PE3yJIbTaTOB.

TeMbI U pa3jeiibl Kypca:
1. JIBoiicTBEHHOE TPOCTPAHCTBO K JTUHEHHOMY MPOCTPAHCTBY.

JIBaxkibl BOMCTBEHHOE MPOCTPAHCTBO. [[BoiicTBeHHOE NuHEHOe oToOpaxkeHnue. TeH3opHOE
MIPOU3BEICHUE TIPOCTPAHCTB: Pa3INYHbIC ONPEACTECHUS, X IKBUBAJICHTHOCTb.

2. Koromonoruu ne Pama.
Teopema o0 coBnajicHMM JACUCTBUH B KOTOMOJIOTHUSX JUIsI TOMOTOITHBIX OTOOpaXEHUH.
3. Onpenenenue TIagKoro MHOr000pasus, MHOTOOOpasus ¢ KpaeM, MOAMHOT000pasus.

CrniocoObl JIOKaNbHOTO 3ajaHusi moaMHorooOpasuii. CeszHOcTh. OpueHTHpyeMocTbh. ['nagkue
0TOOpaKeHHsI MHOI000pa3uil.

4. PazOueHue euHUIIbL.
WnTerpupoBanue nuddepenuuanbabix popm. @opmyna Crokca.
5. PumanoBa meTpuka.

[logusitTne u onyckanue wuHAeKkca. CyllecTBOBaHME HAa OPUEHTHPYEMOM PUMaHOBOM
MHOT000pa3uu Gpopmbl 00bEMA, COTTTACOBAHHON C METPHKOM.

6. CBSI3HOCTh Ha MHOTOOOpa3HH.

CumBonel  Kpucropdens. KoBapuantHoe nuddepeHIMpoBITHHE: TEH30pPHOCTh, (QopmyIia
Jleiitbnuua. KoBapuanTHas Npou3BOJHAs BAOJNb BEKTOpHOro mnois. IlapamnensHblil mepeHoc
BEKTOpa BJIOJIb IYTH.

7. TeH30psl B TOUKE HA MHOTOOOPA3HH.

Bo3MoxkHOCTR TIepeHOCa Mexay oOpa3oM M TIpooOpa3oM NpU TJIAJKOM OTOOPaKEHUU
MHOrooOpasuii. I majkue TeH30pHbIe MOJIs.



AHHOTAUUM K pad04YuM NPOrpaMmMam JMCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

JAnddepennuaibubie ypaBHeHUs

Heab AMCHUNIMHBI:

O3HAKOMJICHHE CITyIIaTeNied ¢ OoCHOoBaMH IU((EpPEeHIMATBHBIX YPABHCHHA W TOATOTOBKA K
U3YUEHHIO JAPYTUX MaTEMAaTUYECKUX KypCOB — TEOpUH (DYHKIMHA KOMIUIEKCHOTO TEPEMEHHOTO,
ypaBHeHI/Iﬁ MaTeMaTHUYEeCKOU (1)I/I3I/IKI/I, OIITUMMH3AIINU n OIITUMAJIBHOT'O YIIpaBJICHUA,
(yHKIIMOHAJIBHOTO aHAIM3a U JIp.

3agauu AMCHUIINHBIL:

. NpUOOpETeHUE CITyIIATeNIIMA TEOPETHUYECKUX 3HAHMKW M TPAKTUYECKUX HABHIKOB B
obnactu peLIeHus IIPOCTEUIINX Qg depeHIaTbHbIX YpaBHEHUH, JIMHENHBIX
QG epeHInaIbHbIX YPaBHEHHH U CUCTEM, 3a7ad BapUAIMOHHOTO WCYMCIICHUS, UCCIIeIOBAHUS
3amauy  Komm, wccinenoBaHuM OCOOBIX pEIICHHd, IMOCTPOSHHs M HccienoBaHus (Pa3oBBIX
TPACKTOPUI aBTOHOMHBIX CUCTEM, HAXO0XKIEHUS NIEPBBIX UHTETPAJIOB U PEIICHUS C UX ITOMOIIBIO
HEJIMHEHWHBIX CUCTEM U YPaBHEHUH B YACTHBIX IIPOU3BOJHBIX, PEIICHUS JTUHEUHBIX YPABHEHUN U
CHCTEM C [TepeMEHHBIMU KO3 UIEeHTaMH;

M IIOATOTOBKA CHyHIaTCHeﬁ K U3YYCHHUIO CMCIKHBIX MATEMATUYICCKUX NUCHHUIIINH;

. MpUOOpETEHNE HABBIKOB B NPUMEHEHUH METOJO0B AU(QEepeHUraIbHbIX ypaBHEHUI B
(¢u3KKe U JPYTUX €CTECTBEHHOHAYYHBIX TUCIUILINHAX.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI
3HATh:

[Tpocreiimme Tunel auddepeHHnanbHbIX — YpaBHEHHH, METOAbl MOHMXKEHUs IOpsJIKa
TuddepeHIaIbHbIX YpaBHEHUH.

OcHoBHbIE (OpMyYSBI OOLIEr0 M YAacCTHOI'O PELIEHUS JMHEHHBIX CHCTEM M YpaBHEHUH C
MOCTOSTHHBIMU KO3 (ULIMEHTaMU, ONIPEIeIEHE U CBOMCTBA MATPUYHON SKCITIOHEHTHI.

VYcnoBus CymecTBOBaHMs U €IMHCTBEHHOCTH peleHus 3aaauu Koy J1s1 HOpMaabHBIX CUCTEM
Qg depeHIMaIbHbIX YPaBHEHUH U [T YpaBHEHHS N-TO MOPSJIKa B HOPMAJIBHOM BHJIE, XapaKTep
3aBHCUMOCTH peIlIeHUI OT HavyaJdbHbBIX yciaoBuil. [loHsTHe 0co00ro peneHus.

[TocTaHoBKY 33724 BapHAITMOHHOTO UCUHCIICHUS.

OCHOBHBIC IIOHATUS M CBOWMCTBA (1)8.30BLIX TpaCKTOpI/Iﬁ ABTOHOMHBIX CHCTCM, KJ'IaCCI/I(I)I/IKaI_II/IIO
MMOJIOKEHUH paBHOBCCHUSA JIMHEMHBIX aBTOHOMHBIX CHCTEM BTOPOTI'O IOpAIKa.



[TondTHE nEepBOro MHTErpasa HEIMHEHHBIX CHCTEM JU(PQPEepeHIHUaTbHbIX YPaBHEHUH, HX
IPUMEHEHHE Ul PEIICHUN ypaBHEHUN B YAaCTHBIX MPOM3BOJIHBIX NEPBOrO IMOPSJKA, YCIOBUS
CYLIECTBOBaHMUS M €JUHCTBEHHOCTH peuleHust 3anauu Komm ans ypaBHEHHS B 4YaCTHBIX
IIPOU3BOHBIX MIEPBOTO MOPSAKA.

CtpykTypy 0OLIero pemnieHus JUHEHHBIX CUCTEM C MepeMeHHbIMU Kod(hdullneHTaMH, CBONCTBA
onpenenutens Bponckoro, ¢opmyny Jlnysumis-Octporpanackoro. CBoWicTBa HyJIeH pelieHUuin
nuddepeHIralIbHBIX YpaBHEHUM BTOPOTo nopsiaka (Teopema Lltypma).

yMeTh:
Pemars npocTeitmue nuddepeHianbubie ypaBHEHUS, IPUMEHITh METO/IbI TOHMKEHUS MOPSIKA.

Pemate nuHelHbIE ypaBHEHHS M CHCTEMBl C IHOCTOSHHBIMH KO3(duumeHTamu, mpUMEHSTH
MATPUYHYIO OKCHOHEHTY K pEUICHHUI0 CHCTEM JIMHEHHBIX YPaBHEHHUH C TOCTOSHHBIMHU
K03 (ppHUIHEeHTaMH.

Hccnenosath 3a1avy Komm. Haxoguts 0co0bIe peuiCHusd YpaBHCHUS IICPBOIO IOpAAKa, HE
paspC€icHHOIr0 OTHOCUTCIIbHO HpOHSBOI[HOﬁ.

HCCHGI{OB&TB PAa3IMIHBIC 3aJa9U BApUALITUOHHOI'O UCUUCITICHUS.

HaXO[[I/ITI) IMOJIOKCHUS PpPaBHOBECHUA, CTPOUTH JIMHCAPHU30BAHHLIC CHCTCMBbI B OKPCCTHOCTHU
IMOJIOKSHUH PaBHOBCCHUA, OHNPCACIATL THUII IIOJIOKCHHA PABHOBECHUA W CTPOHUTH (1)330BI)IC
TPaCKTOPHUHU JIMHEHUHBIX CUCTEM BTOPOI'O IIOPsA KA.

Haxonuth mepBble uMHTErpanbl cucreM AuQdepeHIHaTbHbIX YpaBHEHHUH, MPUMEHSTh WX IS
pellleHus] TMPOCTEUIINX HETUHEHHBIX CcHUcTeM. PemiaTh JMHEHHbIE ypaBHEHUS B YaCTHBIX
MIPOU3BOHBIX MIEPBOTO MOPSAKA.

[Tpumensts hopmyny JInyBmins-OcTporpaackoro ¥ METO/1 BapHallii NOCTOSTHHBIX [Tl peIlIeHUs
yYpaBHEHUW BTOPOTrO TOpsAJIKa C TepeMeHHbIMH Kod(durnmentamu. MccnenoBats cBOMCTBa
pemieHnii quddepeHInaIbHbIX YpaBHEHUM BTOPOTro MOpsAKa ¢ moMolbsto Teopemsl Lltypma.

BJAJ€Th:
Jlormyeckum MBIIIJICHUEM, MCTOAaMH JOKa3aTCIbCTB MAaTEMATHYCCKUX YTBep)KﬂeHHﬁ.

HaBblkamMu pemeHust W HccieoBaHUS TU(GQPEpeHIHaTbHbIX YpaBHEHUH W CHUCTEM B
MaTeMaTHUYeCKUX U PU3NYECKUX MPUIIOKEHUSX.

YMeHHeM MoJb30BaThCsi HEOOXOAUMON JTUTEPATYPO.

TeMbl u pa3jaesibl Kypca:
1. Ilpocreiimue Tumnsl quddepeHnaIbHbIX YpaBHEHUN

OcHoBHble mOHATHA. lIpocreiime TUNBI YpaBHEHUM T[EpBOrO TMOPSAKA: YpaBHEHUS C
Pa3ACISIIOIUMHUCA  TEPEMEHHBIMHM,  OJHOPOAHBIE, JIMHEHWHBIC, YPAaBHEHUS B  IIOJHBIX
muddepennuanax. Materpupyromuii MHOXKHTENb. MeTo1 BBEJEHUS MMapaMeTpa i YpaBHEHUS
MIEPBOTO MOPSAJIKA, HE PA3PEIICHHOT0 OTHOCUTEIBHO MPOU3BOAHON. METO1bl MOHMKEHUS MTOPSIKA



middepeHManbHEIX  ypaBHEHHIA. Hcnonp3oBanne  ONHOMApaMETPUYECKUX  TPYIHI
npeoOpa3oBaHuil sl MOHWKEHUS TopsiiKa T PepeHInaTbHbIX YPaBHEHUH.

2. Jluneitable qudepeHIraIbHble YpaBHEHHUS U CUCTEMBI C TOCTOSTHHBIMH KO3 UIIMEHTaMU

®opmyna o0LIero peueHus: JTUHEHHOro OAHOPOAHOrO YpaBHEHMsI n-ro mopsiaka. OTbiCKaHue
pellleHusl JIMHEHHOr0 HEOJHOPOJHOIO B Cilydae, KOrja IpaBas 4acTb ypaBHEHUS SIBJISIETCS
KBa3UMHOTOWJIEHOM. YpaBHeHue Oiliepa. McciaenoBaHue KpaeBbIX 3a4ad s JIMHEWHOIO
ypaBHEHUS BTOPOTO MOpsAKa (B YAaCTHOCTH, NMPU HAJIMYMU MaJoro mapaMeTrpa Mpu cTapluen
npou3BoHOM). Dopmysna 00IIero pemeHus JTUHEHHOW OJHOPOIHOM CHCTEMbl YPaBHCHHH B
cllydae MPOCTBIX COOCTBEHHBIX 3HAYEHMH MAaTpHIbl KO3(QPHUIHMEHTOB cucTeMbl. Teopema o
NPUBEJCHUN MaTPULIbI TMHEHHOTO MPeoOpa3oBaHMs K )KOpIaHOBOM (opme (0e3 10Ka3aTesIbCTBA).
®dopmyna o0IIero penieHnus TUHSHHON OJJHOPOIHOW CHCTEMBI B CIIydae KPaTHBIX COOCTBEHHBIX
3HaYeHUN MaTpULbl KOAP(UIMEHTOB cUCTeMbl. OTBICKaHUE PELICHUs TUHEWHOW HEOTHOPOIHON
CHCTEMBI B CiIy4ae, KOr/ia CBOOOHbIE WICHBI YPABHEHUH SBISIOTCS BEKTOP-KBa3UMHOTOUJICHAMH.
MarpuydHasi SKCIIOHEHTa M €€ HCIIOJIb30BaHUE JUIA MONydeHHs (HOpMyIbl OOIIETo pemieHus U
pemienus 3agaun Komm 11 TMHEHHBIX OJTHOPOIHBIX M HEOAHOPOAHBIX cucteM. [Ipeobpa3oBanue
Jlamnaca W ero NpHUMEHEHHE K PEHICHUIO JHHEHHBIX audQepeHnnanbHbpIX ypaBHEHHH C
MOCTOSTHHBIMU K03 purimentamu.

3. DIEeMEHTHI BapualiMOHHOT'O NCYHUCIICHUA

OcHosnble noHsTHs. [IpocTeiinas 3aaua BapualiluOHHOIO CUYMCIEHUS. 3a7a4a co CBOOOHBIMU
KOHIIaMU; 3a7ada Uil (QyHKIIMOHAIOB, 3aBUCSIINX OT HECKOJIBKUX HEW3BECTHHIX (DYHKIHMHA, U
3a7aya A8 (QYHKUMOHAJIOB,  COJAEp)KAIMX  IPOU3BOJAHBIE  BBICHIMX  IOPSIIKOB.
N3onepumerpuueckas 3anada. 3anaya Jlarpanxa.

4. UccaenoBauue 3amaun Ko

TeopeMa cyliecTBOBaHUS UM €AMHCTBEHHOCTH pelieHus 3a1ayu Komm uist HOpManbHBIX CUCTEM
mubdepeHIMaTbHBIX YPaBHEHUH U 1711 YpaBHEHHUS N-TO MOpsiiKa B HOpMalbHOM Buze. Teopema
0 NMPOAOJKEHUH PEIIEHUN HOPMAJIBHBIX CHUCTEM. XapaKTep 3aBUCUMOCTH pemieHus 3anaun Komm
OT MapaMeTpOB U HAaYaJIbHBIX JIaHHBIX: HEMPEPBIBHOCTh, qU(depeHurpyeMocTs. 3agada Komm
JUIsL YpaBHEHUs INEPBOrO MOPsIKa, HE Pa3pelIeHHOIO0 OTHOCUTENIbHO Mpou3BOJHONH. OcoObie
peneHus.

5. ABTOHOMHBIE crcTeMBbl AU(PepeHINATbHBIX YPaBHEHUH

OcHoBHbIE OHATHUSA U CBOWCTBA (ha30BbIX TpaekTopuil. Knaccudukaius nomaoxxeHuil paBHOBECHS
JUHEHWHBIX aBTOHOMHBIX CHCTEM YPaBHEHUM BTOPOTO MOpPsIKA. XapaKTep MoBeACHHS (Pa3oBbIX
TPACKTOPUII B OKPECTHOCTH IMIOJOKEHUS PABHOBECHS ABTOHOMHBIX HEJIMHEHHBIX CHUCTEM
YpaBHEHUN BTOPOrO MOPSAKA. Y CTOMYMBOCTh M ACUMIITOTHYECKAs YCTOWYHMBOCTH MOJIOKEHUS
paBHOBECHS] aBTOHOMHOM CUCTEMBI. JlOCTaTOUHBIE YCIOBUSI aCUMIITOTHYECKOM YCTOMYMBOCTH.

6. HCpBLIe HUHTCIpaJIbl U JIMHEHbIE OIHOPOJHBIC YPAaBHCHUS B YACTHBIX IMPOU3BOJHBIX IICPBOT'O
nopsiaka

OcHoBHbIE MOHATHUSA U CBOWCTBA (a30BbIX TpaekTopuil. Kiaccudukaius noaoxxeHuil paBHOBECHUS
JUHEHWHBIX aBTOHOMHBIX CHCTEM YPaBHEHHUM BTOPOTO MOPsIKA. XapaKTep MoBeAeHHS (Pa3oBBIX
TPACKTOPU B OKPECTHOCTH TMOJOKEHUS PABHOBECHS ABTOHOMHBIX HEJIMHEWHBIX CHCTEM
YpaBHEHUH BTOPOrO MOPSAKA. Y CTOMYMBOCTh W ACUMIITOTHYECKAS YCTOWMYHMBOCTH MOJIOAKEHUS
PaBHOBECHSI aBTOHOMHOM CUCTEMBI. Jl0CTaTOYHbBIE YCIOBUA ACUMIITOTUYECKON YCTOMYUBOCTH.



7. Jluneiinpie muddepeHManbHble YpaBHEHUS W JUHEHHBIE CUCTEMBbl auddepeHInaIbHbIX
YpaBHEHMI ¢ IepeMEHHBIMU K03 hUIIIeHTaMu

Teopema cCyiecTBOBaHHMS W €IMHCTBEHHOCTH pelleHus 3anaun Komu [ HOpMallbHBIX
JUHEUWHBIX CHUCTEM YpaBHEHUW W i1 YpaBHEHUS N-TO TOpsJiIKa B HOPMAajIbHOM BHUJIE.
dyHIaMeHTalIbHAs cucTeMa W (pyHIaMeHTajdbHas MaTpuIla PEIICHUN JTUHEHHON OXHOPOJIHOU
cucteMbl ypaBHeHHH. CTpyKkTypa OOIIEro pemieHus: JTUHSHHOW OJHOPOJAHOW W HEOJIHOPOIHOU
cuctemsl ypaBHeHuil. Onpenenutens Bpouckoro. ®opmyna JInyBumis-Octporpaackoro. Meron
BapHallMi TOCTOSHHBIX I JIMHEHHOM HEOJHOPOJIHOM cucTeMbl ypaBHeHM. CreacTBus Ais
JMHEWHBIX ypaBHEHUH n-To nopsiaka. Teopema lITypma u ciaeacTBus u3 Hee.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

I[OHOJIHP[TCJILHBIG IJaaBbl CJ0KHOCTH BBHIYMCJIEHUH

Heab AMCHUNIMHBI:

OCBOCHUEC AOMMOJHUTCIBHBIX I'JIaB CIIOXKHBIX BBIUHCIICHUH.

3agauu AMCHUINJINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUHM, KOHIEMNIMHI, METOIOB U MOAeNel) B
00J1aCTH CIO0XHBIX BBIYUCIICHUN;

® HpI/IO6peT€HI/IC TCOPECTUYCCKHUX 3HAHUH U IMPAaKTHYCCKUX YMeHI/Iﬁ M HaBBLIKOB B 00JaCTH
CJIOZKHBIX BLIqHCHeHHﬁ;

. OKa3aHWE KOHCYJIbTAIM W TIOMOIIM CTYyJIEHTaM B TMPOBEIECHUU COOCTBEHHBIX
TEOPETHUUECKUX UCCIIEIOBAaHUMN B 00JIACTH CIIOKHBIX BHIYUCIICHHI.

Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs JT0JIKHbBI

3HATh:

- ¢GbyHIaMeHTalIbHbIE IOHSATHUS, 3aKOHBI, TEOPUHU CIIOKHBIX BBIYHUCIICHUH;

- COBpPEMEHHBIE IPOOIEMBbI COOTBETCTBYIOIINX PA3/IeNIOB CIOXKHBIX BBIYMCICHUIA;

- MOHSATHSA, AaKCHUOMBI, METOJbI JOKA3aTebCTB W JIOKA3aTeIhCTBA OCHOBHBIX TEOPEM B
pasnenax, BXOIAIIMX B 0a30BYIO YaCTh UK,

- OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIIUX MATEMATUYCCKUX 06’LCKTOB;

- AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKJIAIHBIX
3aaa4 CJIOXHBIX BBIYHCIICHHH.

yMeThb:

- MOHSTH NOCTABJICHHYIO 33/a4y;

- UCIOJIb30BaTh CBOU 3HAHMS IS pelleHns GyHIaMEeHTaIbHBIX U MPUKIAAHBIX 33134 DK;
- OLIEHUBATh KOPPEKTHOCTH MIOCTAHOBOK 3a]1aY;

- CTPOIr0 AOKA3bIBaTh UJIN OIIPOBCPraTh YTBCPIKIACHUC,



- CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMEI PCHICHUA 3a4a4, B TOM YHCJIC U HCCTAHIAPTHBIX, U
MMPOBOAWTL UX aHAJIN3;

- CaMOCTOATCIIBHO BUACTD CJICACTBHA IMMOJIYYCHHBIX PC3YJIbTATOB,

- TOYHO MPEJCTABUTh MATEMAaTHUECKUE 3HAHUS B OOJIACTH CIIOXHBIX BBIYUCICHUI B YCTHOM
Y IMCbMEHHOU (hopme.

BJIAETh:

- HaBbIKAMU OCBOEHUS 00JbIIOro 00beMa MH(pOpMauK U peleHus 3ajaad ( B TOM YHUCIIE,
CJIOXKHBIX);

- HaBBIKAMH CaMOCTOSTEILHOMN pa6OTBI 1 OCBOCHHA HOBBIX NJUCIHUIIINH,

- KyanypOﬁ INIOCTaHOBKH, aHallM3a W PCHICHHUA MaTCMaTHYCCKHUX W IPUKIAJHBIX 3aaa4,
Tpe6yfoumx JJIAA CBOCTO PCHICHUA MCITIOJIb30BAHHA MATCMATUYCCKUX IMMOAXO0A0B U MCTOJ0B BK,

- NpCAMETHBIM SA3BIKOM CJIOKHBIX BBIUHCIICHUA W HaBBIKAMH T'paMOTHOI'0 OIIMCAHUSA
peicHrA 3aJa4d U MPEACTABJIICHHUA [MOJTYYCHHBIX PE3YJIbTATOB.

TeMbl U pa3jaeiibl Kypca:

1. NP-tpynubie u NP-nionHble 3a1aumn

H3mepenne BpeMeHu paboThl alTOPUTMA U UCTIOIB3YEeMON MaMSITH.
2. BeposATHOCTHO MpOBEpsieMbIE 10Ka3aTeIbCTBA

Paznu4uHple TOAX0/IbI K M3MEHEHUIO CJIOKHOCTH B CPEHEM.

3. U3mepenue 30HbI pabOThI aJIrOpUTMA.

Knacc PSPACE.

4. Knaccer L, NL u coNL.

NL-mmonroTa. NL = coNL.

5. Moaenu BEIYUCICHUI

OI[HOJ'IGHTO‘-IHHC 1 MHOT'OJICHTOYHBIC MalllMHbI TLIOpI/IHI‘a



AHHOTAUMH K pa004YuM NPOrpaMMam M CHUIINH.

Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

I[OHOJIHI/ITeJIbHLIe rJ1IaBbl TOIIOJIOTHH

Heab AMCHUNIMHBI:

OCBOCHHEC OCHOBHBIX COBPCMCHHBIX METOA0B TOIIOJIOT'MH.

3agauu AMCHUINJINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUMN (NOHATUM, KOHLEMNIMHI, METOIOB U MOJeNei) B
TOTMOJIOTUH;

. IpUOOpeTeHNe TEOPETUYECKUX 3HAHUHN U IPAKTHUECKUX YMEHHUI U HaBBIKOB B TOIIOJIOTUY;
. OKa3aHME KOHCYJIbTallMi M IIOMOIIM CTyJIEHTaM B IPOBEIACHUU COOCTBEHHBIX

TEOPETUYECKUX UC-CIEA0BAHNN B TOIIOJIOTHH.
Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL o6yqa}oumec;1 JOJIZKHBI

3HATb:

l (I)YHI[aMCHTaJ'H)HBIe IMOHATHUA, 3aKOHBI, TCOPHUU TOIIOJIOTHU,

0 COBpPCMCHHBIC HpO6JIeMBI COOTBCTCTBYIOIIHX PA3ACIOB TOIIOJIOTHH;

| IOHATHUA, AKCHUOMBI, MCTOAbI JOKA3aTCJIbCTB M OJ0Ka3aTCJIbCTBA OCHOBHLIX TCOPEM B

pasaciiax, BXOAAIuX B 62130By10 qacCTh IUKJIA TOIIOJOTUH,
0 OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIINX MATEMATUYCCKUX 06’LCKTOB;

| AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX MPUKJIAIHBIX
3aaa4 TOIIOJIOTInH.

YMeTh:
U IIOHSTH IIOCTAaBJICHHYIO 33734y,

O WCIOJIb30BaTh CBOM 3HAHMSI [T pelieHus (PyHIaMEeHTaIbHBIX U MIPUKIAIHBIX 334,
U OLIEHUBATh KOPPEKTHOCTh ITIOCTAHOBOK 33/1a4;

U CTPOrO OKa3bIBATh UIIH OMPOBEPraTh YTBEPKIACHUE;



l CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMEI pCUHICHUA 3aaa4, B TOM YUCJIC 1 HCCTaHAAPTHLIX, 1
MMPOBOAWTL UX aHAJIN3;

il CaMOCTOATCIIBHO BUACTD CJICACTBHA IMMOJIYYCHHBIX PC3YJIbTATOB,

0 TOYHO TIPEACTABUTh MATEMAaTUYECKUE 3HAHUS B TOIMOJIOTUM B YCTHOW M THCHMEHHOW
dbopwme.

BJIAETh:

O HaBBIKAMH OCBOEHHUS 0OJIBIIOTO 00beMa MH(GOPMAIIUU U pelIeHUs 3aja4 Tonojoruu ( B
TOM YHCJI€, CIIOKHBIX);

il HaBBIKAMH CaMOCTOSTEILHOMN pa6OTBI 1 OCBOCHHA HOBBIX NJUCIHUIIINH,

l KyanypOﬁ INIOCTaHOBKH, aHallM3a W PCHICHHUA MaTCMaTHYCCKHUX W IPUKIAJHBIX 3aaa4,
Tpe6y-IOH_II/IX AJIs1 CBOCTO PCHICHUA HCITIOJIb30BAHUA MATCMATUYCCKHUX ITOAXO0A0B U MCTOI0B;

0 MNPECAMETHBIM A3bIKOM TOITIOJIOTHMH W HAaBBIKAMH I'PAMOTHOI'O OIMMCAHUA PCUHICHUA 3ada4 U
MMpEaACTaBJICHHUSA IMOJTYYCHHBIX PC3YJIbTATOB.

TeMbl U pa3jaeiibl Kypca:

1. Tononoruueckue NPOCTPAHCTBA, OTKPHITHIE U 3aMKHYThIE MHOXKECTBA.
HenpepriBable 0TOOpaskeHHUSI.

2. JIuneiiHas CBA3HOCTb.

OyHIaMeHTalbHas TPYIINa MPOCTPAHCTBA C BBIICIICHHON TOYKOM.

3. XaycnophoBocTb.

[TonsiTve KJIeTOUHOTO KOMILIeKca. Pa3nuunble BapuaHTsl GOpMYIUPOBKH akcUOMBI (W).
4. OgHOMepHbIE U JByMEpHbIE MHOT00Opa3usl.

Knaccugukanus o1HOMEPHBIX MHOTOOOpa3Hil.

5. [InanapHocTh rpadoB U TUIOCKHUE rpadbI.

JokazarenbcTBo HerutanapHoctu rpados K5 u K3,3.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

I[OHOJIHP[TCJILHLIe 3aJaYM aHAJIN3a JaHHbIX

Heab AMCHUNIMHBI:

[To3HakoMuUTh ciaymarenel ¢ 3a7adyaMM aHalIu3a JaHHBIX B JIONOJHEHUM K KypcaMm HMpHUKJIaaHON
CTaTUCTHKH M MAalIMHHOTO 00ydeHus. HayuuTh CTYIZEHTOB NMpaBWIIBHO OOpadaThIBaTh ChIPHIE
JlaHHbIE U BU3YaJIIU3UPOBATh UX, B TOM YUCJIE C IOMOIIBIO COBPEMEHHBIX METO/0B MMOHM)KEHUS
Pa3MEpHOCTU IIPOCTPAHCTBA.

3agauu AMCHUIINHBIL:

O [Io3HAaKOMUTB CTYJIEHTOB ¢ HEKOTOPBIMHM NPHUMEHEHUSMU HMHTEJUIEKTYAJIBHOIO aHAJINA3a
JAHHBIX ¥ MAallIMHHOTO O0YYEeHHS ISl PELICHUs1 OU3HeC-3a/1a4;

l Hay4YuTb CTYACHTOB BHICTH HpO6JI€MBI, KOTOpPBIC MOTYT OBITE pEeIICHbI C IMOMOIIbIO
MAallIMHHOI'O O6yquI/I$I;

O HAY4YUTh CTYACHTOB OCYLIECTBJISITh MOCTAHOBKY 3a/Ja4 HMHTEIUICKTYyaJIbHOTO aHajau3a
NAHHEBIX.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)

B PE3YIbTATC OCBOCHUA TUCHUIIIIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATb:

0 ITocTanoBku 3ama4 HWHTCIUICKTYAJIbHOTO aHaJIn3a JaHHBIX;

| MOMYJIAPHBIC AJITOPUTMBI HUHTCIJICKTYAJIbHOI'O aHAJIM3a JaHHBIX

0 COBpCMCHHBIfI TEXHUYECKHUI YPOBCHb B PA3BUTUH AJIT'OPHUTMOB HHTCIJICKTYAJIBHOT'O

aHaJIM3a JaHHBIX.

yMeTb:
O HaxonuTe B onmcanuu 3amay u3 OW3HEca 3a4adyd JUIsl MHTEUIEKTYalbHOTO aHalu3a
JTAHHBIX;

0 OCYILIECTBIIATh MAaTEMATUYECKYI0 IIOCTAHOBKY 3a/lad HHTEJUIEKTYyallbHOTO aHalu3a
JTAHHBIX.

BJAACTh:



l COBpeMeHHBIMI/I AJIrOpUTMaMU MHTEJICKTYAJIbHOI'O aHalIn3a JaHHBIX,

O COBPEMEHHBIM  HMHCTPYMEHTapHeM  JUIsl  IPOMBIIIJIEHHOTO  peleHus  3a1aq
MHTEJUIEKTYAJIbHOI'O aHAJIN3a JaHHBIX.

Tembl U pa3ennbl Kypca:
1. I[IporHo3upoBaHe BpEMEHHBIX PSIOB

ABTOKOppeIsIIuOHHas  (QyHKIUsA, Kopejulorpamma, Kpurtepud  JIpronra-bokca.  STL-
JIEKOMITO3MIIMSI BPEMEHHOIO Psiia HAa TPEH, CE30HHOCTh U OCTaTKU. CTallMOHAPHBIE BPEMEHHbIE
psanbl, kputepuii KPSS, npeobpasoBanue bokca-Kokca, nuddepenunpoBanue psna. Axanus
OCTaTKOB

2. 9KCHOHCHHH3HBHOC CrjIaXXMBaHUEC, aJalITUBHOC 3KCHOHCHHI/I3HBHOG CIrJIaXXUBaHHC

Mogens ckonb3diero cpeaaero MA u moaens aBroperpeccun AR. Ilpencrasinenue moaenu AR
B Buje moaenu MA(inf), cranmonapHocte B mojenu AR. Monenu ARMA, ARIMA, omneHka
napamMeTpoB Mojend. Ilombop onTUMaIbHBIX THIEPHApaMeTpOB MOJACIM HAa OCHOBE
ABTOKOPPENSALMOHHOW M YacTUYHOW aBTOKOPPENSIUOHHONW (PYHKIMHU. YUYET CE30HHOCTH U
9K30TeHHBIX (pakTopoB: Moaens SARIMAX

3. CnocoObl HENMMHEIHOTO MPOTHO3UPOBAHUS BPEMEHHBIX PSIJIOB

CriocoOsbl OLOCHKH Ka4d€CTBA, KpOCC-BaIMAalvA )11 BpEMCHHBIX PAIO0B.

4. AHomaiiuu: BRIOPOCH 1 HOBHU3HA

JleTrekTupoBaHuEe aHOMaJMil: TUMBI 3a7ad, nmoaxonsl. Smuk ¢ ycamu, kputepuii ['pabbca,
saunrudeckas odonouka (Elliptic Envelope), MeTo riaBHBIX KOMIIOHEHT, JIOKaJIbHBIN YPOBEHb
BeiOpoca (Local Outlier Factor), kmacrepuzamus ¢ momombio DBSCAN, uzomupyromnuii sec
(Isolation Forest), Robust Random Cut Forest, One Class SVM. JleTekTupoBaHusi aHOMaJlIuii Ha
OCHOBE HEUPOHHBIX CETEH (aBTOIHKOAEPHI), 0COOCHHOCTH TTOCTPOCHUS /ISl IETEKIIMU aHOMAaTUi

AHOMaNIMM BO BPEMEHHBIX psjax, OHJAlH M od¢raiH MeTonsl. PuUIbTpalMs, MeIUaHHBINA
¢mibTp. Metpuueckue meronsl. Seasonal EDS u Seasonal Hybrid EDS. Ananrtamus Robust
Random Cut Forest 111 paboTsl B oHJaliHe

5. TlocraHoBka 3ajauu IMOCIIEOBATEIBLHOIO aHalM3a, CpPaBHEHHE C OOBIYHOM mpoueaypoi
MPOBEPKU TUIIOTE3

[TocnenoBarenbHBI KPUTEPUIl OTHOIIEHMSI MPaBIONOA00MS, MpUMEpHI. 3ajada CKOpEHIIero
oOHapy>keHHs pa3najaku, npumeps! npumeHenus. Ctatuctuku CUSUM, IllupsieBa-PobepTca.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukiaagnas MmaTeMaTuka 1 HHGopMaTHKa

Hanpasiennocts: MaTtemaTuka

3anyck IT-npoexToB

Heab AMCHUNIMHBI:

- IPUMEHHUTh NPAKTUYECKUE M TEOpPETUYEeCKHe 3HaHHs B oOyacTu pa3pabotku IT-mpoektos, a
TaKXe MOJIYYUTh ONBIT PA0OTHI C aKTYaIbHBIMH TEXHOJOTHAMHU B 00JACTH MPOEKTHUPOBAHUS H
pa3paboOTKU IPOrpPaMMHBIX CPEJCTB.

3agauu AMCHUIINHBIL:
- UCIOJIb30BAaHUE Y3KOCTICIIUATU3UPOBAHHBIX TEXHOJIOTUNA MPOMBIIIIEHHOT'O POrPaMMHUPOBAHHS;

- HCIIOJIb30BAHHUEC HABBIKOB KOMaHHHOﬁ pa6OTBI B ICJX OpraHu3alnu KOMaHJHOM JesTEIbHOCTU
HaJl IPAKTUYCCKHUMU 3a1a4aMU.

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI 1O JUCHUIJIMHE (MOYJII0)
B pe3synbrare ocCBOCHUS AUCIUIUIMHBI 00YYarONIUecs JOMKHBI
3HATh:

- OCHOBHBI€ TPUHIIMITBI KOMaHIHOM pabOTHI.

yMeThb:
- dbopmupoBats 3agaun B product backlog;

- pacmpeensaTh 3aauu M0 CIPUHTaM;

- OpPraHnu30BbLIBATE BCTPEUHU KOMAH/I;

- KaueCTBEHHO OIICHUBATh PE3YNbTAThl PAO0OTHI KOJUIET 110 UTOTaM HAJEIbHBIX CIIPUHTOB;

- [JIAHUPOBATh KOMMEPUECKYIO PEAIU3ALUIO IIPOCKTA.
BJIA/IETh:
- WHCTPYMEHTaMU UHTETrPALINY;

- MHCTPYMEHTaMH COOPKHU MTPOEKTOB.

TeMbl U pa3jaesibl Kypca:



1. Coopka 1 UHTErparus IpOEKTOB

Apredaktel Scrum, definition of done (DoD), velocity komanabl; aBTomatuzanus coopku, CI,
IUIaH YIPaBJICHUS MIPOEKTOM, yIpaBlieHUE U3MEHEHUSIMH, MOHUTOPHHT, YIIPABICHUE 3aKPbITHEM
IPOEKTA.

2. OcHOBHbBIEC IPUYUHBI [TPOBAJIA HA PHIHKE

PeanibHblii 110JIb30BaTENb: MO YbH TPEOOBAHUS JIEAJICS IPOEKT HA CaMOM JIeJie; BOBJICYEHHOCTh
B 9Tarl pa3pabOTKH 3KCIIEPTOB BEIOPAHHOM 00JIaCTH; OCHOBHBIE PaBUJIA TP BHIOOPE HHBECTOPOB,
3aJI0)KCHHOCTh BApPUAHTOB MOJIYYEHHUs JOXO0/A B U3HAYAIBHOM KapKace cepBHCa.

3. luBepcudukanus paboThl B KOMaHAaX

OcHOBHBIE POJIU MPU CAMOCTOATEIHHON pa3padoTKe MPOEKTa: MPOU3BOAUTENh, aIMUHUCTPATOP,
peapUHUMATENb, HHTErPaTop.

4. CripaBeyinBasi OIleHKA BKJIaaa

OI_IeHKa KOJJICT U pYKOBOHHTCHeﬁ; MCTpPUKHU (I/I Hnux YMCCTHOCTB), IIpaBUJIbHAaA OLCHKA HCYIA4H,
YHop OLUCHKH Ha pE3yJibTaT, OLICHKA B IICPCIICKTUBE, YMCHUC NAPMOHHUYHO pa6OTaTB B KOMaHJC.

5. Penns

TupaxupoBanue, UHPPaCTPyKTypa IPUIIOKEHUS, TOIEPIKKA.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukiaagHasi MaTeMaTHKa M HHPOPMATHKA

Hanpasiennocts: MaTtemaTuka

NudopManiuoHHBIA MOUCK

Heab AMCHUNIMHBI:

- O3HAKOMIJICHHC CTYACHTOB C OCHOBHBIMHW HPHUHOUIIAMH IIOCTPOCHUSA HH(l)OpMaI_[I/IOHHO-
IIOMCKOBBIX CUCTCM.

3agauu AMCUUIIINHBIL:

- OCBOCHUE CTyJIeHTaMU 0a30BbIX 3HAHUH (MIOHATHM, KOHIICTIIIUI, METOJ0B M MOJIENIEH ) B 00J1acTH
MH(}OPMaLIMOHHOIO TIOUCKA;

- npnoGpeTeHI/Ie TCOPCTUICCKUX 3HAHUU U IPaKTUICCKUX YMCHI/Iﬁ M HaBBIKOB B 00jacTH
IMOCTPOCHUA I/IH(I)OpMaI_II/IOHHO-HOI/ICKOBLIX CHCTEM,

- OKa3aHWe KOHCYJIbTALMM M TMOMOILM CTYJIEHTaM B IOCTPOEHUHM COOCTBEHHBIX HMOMCKOBBIX
APXUTEKTYP.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHHUILJIMHE (MOYJII0)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- OCHOBHBIE MOHATHS, 3aKOHBI MH()OPMAIIIOHHOTO TIOMCKA;

- APXUTEKTYpYy IOMCKOBOTO POOOTA; COBPEMEHHBIE IPOOJEMBI COOTBETCTBYIOIIUX Pa3JENIOB
TEOPHH CIIOKHBIX CETEM;

- CYIIECTBYIOIIUE MOJIENN CIIy4YalHbIX ceTei u BeO-rpadoB.

yMeTb:

- IOHATH TIOCTABJICHHYIO 337a4y;

- HamKcaTh COOCTBEHHBIN MOMCKOBBIN po0OT;

- CTPOUTH UHJIEKC 10 KOJUIEKIIUU TOKYMEHTOB U OPTaHU30BbIBAThH MIOUCK 110 HEMY;

- UCTOJIb30BATh CBOU 3HAHMS JUIS IOCTPOCHUS COOCTBEHHOW MOUCKOBOW apXUTEKTYpPHI;

- CaMOCTOATCIBbHO HAXOIHUTH CIIOCOOBI BBINOJIHEHUS TMOCTABJIEHHBIX 3aJa4, B TOM YHCJIC H
HECTaAaHAAPTHBIX, U IPOBOAWTE UX aHAJIN3,

- CAMOCTOATCIIbHO BUACTD CJICACTBUSA MMOJIYUYCHHBIX PE3YJIbTATOB.



BJIAJ1€Th:

- HaBBIKAMH OCBOCHHS OOJIBIIOrO 0oObeMa MH(POpPMAIMU W pelieHHs 3aaad (B TOM YHCIIE,
CJIO’KHBIX ),

- HaBBIKAMH CaMOCTOSTEIIHFHOM pa6OTBI U OCBOCHHA HOBBIX NUCHUIIIWH,

- Ky.]'[BTypOﬁ INIOCTaHOBKH, aHAJIM3a U PCHICHUA TCOPETHUIYCCKUX 3aJad TCOPHUH CIOKHBIX CCTCI>'I, a
TAKXKE 3a1a4 UCCICAOBAHUA CETEBBIX CTPYKTYP,

- MCTOJaMU MHACKCAIIUU CTpaHuIl U O6Hapy}KeHI/IH ,HY6J'II/IKaTOB.

TeMbl U pa3jesibl Kypca:
1. Brenenue.

ITocranoBka 3agaun. UTo momkHa YMETBh ITOUCKOBAA cucrema? ba3zoBrie KOMIIOHEHTHI TOMCKOBOM
CHCTCMBI. BeKTopHHe MOZICIIN NOKYMCHTA.

2. Query - Text Matching.

S3pikoBbIe MOAenu. CrinaxuBanue. Kak yunTeiBaTh KOHTEKCT. TeMaTnueckoe MOJCIHMPOBAHUE.
3. Query - Text Matching, rimyOuHHbBIE MOJIEIH.

0O0630p CYIIECTBYIOUUX APXUTEKTYD.

4. IlouckoBslif poOOT.

Anroputmbl. BzaumosieiicTBue ¢ aAMHUHHCTPATOPOM pecypca. MeTpuku kadectBa obxona. Page
Rank.

5. OGHapyxeHue n1yOauKaToB.
3auyem 3710 HY)kHO? Bunpl ny6neit. llunrasl. Odd Sketch. SimHash.
6. Crawling Order.

OPIC. Ob6xox cBexux ctpanull. Kimactepusaius cB&XUX CTpaHUIl. AHAJIW3 UICTOYHUKOB CCBHUIOK.
Brinenenue pecypcos. Mcnonb3oBanue cTpykTypsl caifta. [lonmutuku 00xo10B.

7. HOCTpOGHI/Ie H UCIIOJIb30BAHNEC UHBCPTUPOBAHHOI'O NHICKCA. Cxarne.

Uto Takoe mHBEepTUpOBaHHBIM HHACKC. [Toaxoasr k mocTpoenuto. [locrpoenune na MapReduce.
Hcnonp30BaHne MHBEPTUPOBAHHOTO MHAEKca. [Tonxobl k cxxaTuto. Varint.

8. O0y4yeHHe paHKMPOBAHUIO.
Metpuku panxupoBanus. Pointwise, pairwise, listwise moaxomst.
9. OnrruMu3anys HHAEKca. AJTOPUTMBI U SBPUCTHKH.

Document Identifier Reordering. Index Pruning. Signature Files.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Hcnanckuii A3bIK

Heab AMCHUNIMHBI:

@opMHUpPOBaHUE M PA3BUTHE COIHAIBHBIX, JENOBBIX, MEXKKYJIBTYPHBIX H TNPO(eccHoHAIbHO-
OpPUEHTHPOBAHHBIX KOMMYHHMKATHBHBIX KOMIICTEHIMH IO OOIIEeBPONEHCKON IIKane ypoBHEH
BJIQJICHUSI HTHOCTPAHHBIMHU SI3bIKAMU JUUIS pELICHUS KOMMYHHUKATUBHBIX 33/1a4 B COLIMOKYJIbTYPHOMH,
aKaJleMMYeCcKoil U mpodeccHOoHaNbHO-IEI0BONH cdepax AEATEITBHOCTH, a TAKXKE Ul Pa3BUTHS
po(heCcCHOHANIBHBIX U JINYHOCTHBIX Ka4ECTB BBHITYCKHUKOB OaKajiaBpuara.

3agauu AMCHUIINHBIL:

CdopmupoBaTh  COCOOHOCTH ~ OOYYAOIIEroCsS  S3BIKOBBIMH  CPEJICTBAMU  DEIIaTh
KOMMYHUKATHBHBIC 3aa4X B PA3JIMYHBIX CUTyallUAX MCKKYJIBTYPHOI'O O6HIGHI/I$I, OCYLICCTBJIATDH
MEXITMYHOCTHOE U PO eCcCHOHATbHOE O0IIEHNE Ha HHOCTPAHHOM SI3bIKE C YIETOM 0COOCHHOCTEH
KYJbTYpbl M3y4aeMOro 53bIKa, a TAK)KE€ YMEHHE IPEOJ0JCBATh MEKKYJIbTYpPHBIC Pa3JIndus B
CUTYallMsSIX B CHUTyalHsAX OOMIECOBITOBOIO, COIMAIBHOIO U MpodeccuoHanbHoro oomenus. s
JOCTYDKEHUSI TeJIeH W 3aJad OCBOCHUS JUCIMIUIMHBI, OOY4YarolIuecs OJDKHBI OBJIAJICTh
WHOSI3BIYHOM 001IenpodeccnoHaIbHON KOMMYHUKATHBHOM KOMITETEHITUEH, BKIIOYAIOIIeH B ce0sl:

JIMHTBUCTHYECKYIO KOMIIETEHIINIO: CIIOCOOHOCTh B COOTBETCTBUM C HOPMaMH M3y4aeMoro si3bIKa
IPAaBUJIBHO KOHCTPYHPOBATh PaMMaTH4YecKie GOPMbI U CUHTAKCUYECKHE TOCTPOECHHS.

COUMOIMHTBUCTHYECKYIO KOMIIETEHIIUIO (CIMOCOOHOCTh HCIOJIB30BaTh W MPEOOPA30OBHIBATH
S3BIKOBBIE ()OPMBI B COOTBETCTBUU C CUTYAIHEH WHOS3BIYHOTO OOIICHNUS).

COHI/IOKYJ'IBTypHYIO KOMIICTCHIIMIO: CIIOCOOHOCTH YUYUTHIBATDH B O6IJ.[CHI/II/I pCUYCBOC U HEPCUCBOC
MOBCACHHUC, IPUHATOC B CTPAHC U3YyUACMOTI'O A3bIKA.

ConuanbHyl0 KOMIIETEHIMIO: CIIOCOOHOCTh B3aUMOJEWCTBOBATH C MapTHEpPaMU IO OOLIEHHUIO,
BJIa/ICHHE COOTBETCTBYIOIUMHU CTPATErHSIMH.

I[I/ICKprI/IBHYIO KOMIICTCHIIUIO (CHOCO6HOCTL INOHATHE M JOCTHYb CBA3HOCTU OTACIBbHBIX
BBICKQ3bIBAHUM B 3HAYMMBIX KOMMYHUKATHBHBIX MO,Z[CJ'I}IX)

CrpaTernyeckyro KOMIIETEHLIMIO: YMEHHE M0JIb30BaThCsl Hanbosee 3pPeKTUBHBIMU CTPATETUIMU
IIPU pEeIIeHNH KOMMYHUKATUBHBIX 33/1a4.

HpCI[MCTHYIO KOMIICTCHIIWIO: 3BHAHUC HpCﬂMCTHOﬁ I/IH(I)OpMaL[I/II/I IIpH OpraHu3anuu COOCTBEHHOT' O
BBICKA3bIBAHUS UJIW ITIOHUMAHUS BBICKA3bIBAHUA APYTUX JIoJIeH.



[Iparmatrdeckyr0o  KOMIETEHIIMIO: yMEHHWe BbIOMpaTh  HambOosee A(PPeKTHBHBIN U
1enecooOpas3Hblil coco0 BBIPAKEHUSI MBICIH B 3aBUCHUMOCTU OT YCJIOBHH KOMMYHUKAaTHBHOTO
aKTa M MOCTABJICHHOW 3a/auu.

ITepeyenb miIaHMpPyeMbIX pe3yJIbTATOB 00y4YeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIUECs T0JIKHbBI
3HATh:

- OCHOBHBIE KaTeropuu ¢unaocopuu, 3aKOHbl UCTOPHUUECKOTO PA3BUTHUS, OCHOBBI MEXKYJIbTYPHOU
KOMMYHUKAIIHH;

- CHUCTCMBbI OTHYCCKUX U I/IHTGJ'UIGKTYEUIBHBIX HGHHOCTeﬁ nu HOpM, X 3HAYCHHUU B I/ICTOpI/II/I
00I11eCTBa;

- 0COOEHHOCTH BHUI0B pequoﬁ JACATCIIBHOCTH Ha HMCIIAHCKOM s3BbIKC, OCHOBHBIC 0COOEHHOCTH
CHUCTCMbI O6p3.30BaHI/I5I B I/ICHaHI/II/I;

- OCHOBHbBIE (DpOHETHMYECKHE, JIeKCMYEeCKHEe W TpaMMaTHUeCKue SBICHUS U CTPYKTYpHI,
UCIIOJIb3YEMbI€ B YCTHOW M MUCHMEHHOW peyu MpH OOLIEHUH HA UCIIAHCKOM f3BbIKE, UX OTIHYHE
OT POIHOrO Ss3blKa MJIi AapryMEHTUPOBAHHOIO U JIOTUYHOTO IOCTPOEHUS BBICKA3bIBAaHUM,
MO3BOJISIFOIIMX ~ MCIOJB30BaTh  M3YyYaeMbI  SI3bIK B IOBCEIHEBHOM, aKaJIeMUYECKOU
KOMMYHUKAaI1H;

-  MCXKKYJIBTYPHBIC pa3jiniuus, KYJIbTYPHBIC Tpaaulud W pPCajinH, A3bBIKOBBIC HOPMBI,
COHOKYIIbTYPHBIC 0COOEHHOCTHU MMOBCACHUS U pCUCBOI'0 3TUKCTA CTPAHBI NU3Yy1aCMOI'0O A3bIKa IIPU
YCTHOﬁ 1 TUCHEMEHHON MEKIIMYHOCTHOM KOMMYHUKAIIUN, MCKKYJIIbTYPHOM O6IJ_[CHI/II/I;

- KyJnbTypHO-cHeUH(UYEecKHMe OCOOEHHOCTM MEHTAlWUTeTa, MpPEJCTaBICHUN, IIEHHOCTEH
IpecTaBUTeIed NCITAHCKOM U JTaTHHOAMEPUKAHCKOM KYJIbTYpP; OCHOBHBIE (DaKkThl, pealii, UMEHA,
JIOCTOIIPUMEYATENbHOCTH, TPAJAULIMKM HCIAHOA3BIYHBIX CTPaH; IIOBEJICHUYECKHE MOJACIH U
CJIOKMBILIYIOCS KapTUHY MHPA HOCUTENIEH A3BIKA;

- BHIAbl KOMMYHHWKAaTUBHBIX HaMepeHI/II\/'I, COOTHOIICHUEC KOMMYHUKATHBHBIX HaMepeHI/Iﬁ C
3aMbICJIOM H ICJIBIO pequoﬁ KOMMYHUKAIIUHU, TUIIOBBIC IIPUCMBI U CIIOCOOBI BBIPpAXKCHUA
KOMMYHUKATHBHBIX HaMepeHI/Iﬁ Ha NCIIaHCKOM S3bIKC B YCTHOI>'I 1 IHCbMEHHOU peuu, MPpUHIUIIBI
MMOHUMAaHH KOMMYHUKATUBHBIX HaMepCHI/Iﬁ CO6CCC,Z[HI/IKOB;

- OCHOBBI OpraHu3alu MHUCBMEHHOM KOMMYHUKAIIUHA, TUIIBI KOMMYHUKATHUBHBIX 3aJa4
INUCBMCHHOT'O O6HICHI/I${ n q)yHKIII/II/I IMUCbMCHHBIX KOMMYHHUKATHUBHBIX CPCIACTB,

- CHGHI/I(i)I/IKy HUCIIOJIb30BaHUA Bep6aJ'II>HI>IX u H€B€p6aJ'II)HI)IX CpCACTB B CUTyallUAX WHOSI3BIYHON
KOMMYHUKAIIUH,

- PUTOPUYCCKUC TPHUEMBI, UCITOJIb3YEMbBIC B PA3JIMYHBIX BUAAX KOMMYHHKATHUBHBIX CHTy&LIPIfI;

- BUABl U OCOOCHHOCTH NMUCHMEHHBIX TEKCTOB M YCTHBIX BBICTYIUICHHUH, 00llee cojaepKaHHe
CJIOKHBIX TEKCTOB Ha aOCTpakTHbIE U KOHKPETHbIE TEMbl, OCOOCHHOCTH MHOS3bIUHBIX TEKCTOB,
YHUBEpCAIbHBIE 3aKOHOMEPHOCTH CTPYKTYPHOW OpraHM3aldd TEKCTa, B TOM 4YHUCIE
Y3KOCIIEIMAIBHBIX TEKCTOB;

- IIpaBujia UCIOJBb30BAHUSA PA3JIUYHBIX TCXHUYCCKHUX CPCACTB C LCJIbKO IMTOWCKAa U HU3BJICHCHUA
HHOS3BIYHOMN I/IH(I)OpMaI_II/II/I, OCHOBHBIC IIpaBHJIa OIIPCACIICHUA PCICBAHTHOCTU MW HAJACKHOCTHU
HWHOA3BIYHBIX UCTOYHHUKOB, aHAaJIM3a U CHHTC3a I/IH(I)OpMaI_II/II/I;



- MHUPOBBIC JOCTHIKEHHUS, OTKDPBITHS, COOBITHS W3 OOJACTH HMCTOPHH, KYJIbTYphI, MOJUTHUKH,
COILIMAIbHOM KU3HU;

- o0mue GopMBI OpraHU3aIy IPYIIIOBON pabOThl; 0COOEHHOCTH MOBEICHUS U HHTEPECHI IPYTUX
YYaCTHUKOB; OCHOBBI CTPAaTErMYECKOTO IUTAHUPOBAHUS PAOOTHI KOMAHIBI JUISL JTOCTHIKEHUS
MOCTaBJICHHOW LENIH;

- CTaHJApTHBIC THIIBI KOMMYHUKATHUBHBIX 3ala4d, LCIW MW 3ada4d ACJIOBBIX IIEPETOBOPOB,
COLUOKYJIbTYPHBIC 0COOEHHOCTH BCACHUA  JOCJIOBBIX  IIEPETOBOPOB, KOMMYHHKATHBHO-
IMparMaTUuidCCKUE U JKaHPOBBIC 0COOEHHOCTH IEPETOBOPOB;

- OCHOBHBIC BHJIbI, YHUBEPCAIbHbBIC MpPaBUiIa, HOPMBI OQUIIHATBHBIX U JICJIOBBIX JIOKYMEHTOB,
0COOEHHOCTH MX CTWJIA U O(hOPMIICHUS I€TIOBOM MEPETTUCKHY;

- 0a30BYIO JICKCHKY M TEPMHHOJIOTHIO I aKaJeMHUYCCKOro, Hay4YHOro M MPo(hecCHOHATBLHOTO
oO01eHus.

yMeThb:

- IIOHUMATb MW MCIIOJB30BATb A3BIKOBBIC CPCIACTBA BO BCCX BHAAX pequoﬁ JACATCIIbHOCTH Ha
HCITaHCKOM A3BIKE,

- BECTH JUAJIOT HA WCIAHCKOM S3BIKE B Pa3IMYHBIX cepax oOmICHHS: 0OWXOIHO-OBITOBBIX,
COIMATbHO-KYJIBTYPHBIX, OOIIIECTBEHHON U aKaJeMHUYECKOM.

- coOMr0/IaTh PEYECBOM 3TUKET B CHTYalMSX IOBCEJIHEBHOTO W aKaJEMHUYECKOTO OOIICHUS
(ycTaHaBiIMBaTh W TOJJIEPKHBATh KOHTAKTBHI, 3aBepllaTh Oecely, 3ampamiiBaTh W COOOIIATh
uHpopManuo, MOOYKAaTh K JCHCTBUIO, BBIpaXaTh COTJIACHE/HECOTJIAaCHE C MHCHUEM
cobeceHMKa, TPOCHOY);

- YCTHO pCaIn30BaTb KOMMYHHUKATHUBHOC HAMCPCHUEC C ILCJIBIO BO3)1€I>10TBPI$[ Ha MapTHEpa I10
06HI€HI/II-O Ha4yuHAaTh, BeCTI/I/HO)II[ep)KI/IBaTB M 3aKaH4YMUBaTb JUAJIOr-paccCripoc 00 YBUJACHHOM,
MMPOYHUTAHHOM, )II/IaJ'IOF-O6MeH MHCHUSIMU U co6moz[a$[ HOPMEBI pPEYCBOTO OJTUKETA, IIPpH
HEOOXO/MMOCTH UCIIONb3YySl CTpaTerMd BOCCTAHOBJEHUs €00 B Ipollecce KOMMYHHUKALUU
(mepecmpoc, nepeppasupoBaHue 1 1p.);

- THCbMEHHO peall30BbIBaTh KOMMYHUKATHBHBIE HaMepeHus (MHPOpMHpOBaHHUE, 3ampoc,
npock0a, corjacue, 0Tka3, N3BUHEHUE, 01aro1apHOCTh);

- U3BJIEKaTh OOIYIO U JIETAIbHYI0 HH(GOPMAIMIO IPU YTEHUH ayTEHTUYHBIX TEKCTOB;

- COO6H_IaTB PIH(l)OpMaI_II/IIO Ha OCHOBC IIPpOYUTAHHOI'O TCKCTa B (bopMe OoATOTOBJICHHOI'O
MOHOJIOTHYCCKOI'O BBICKA3bIBaAHU (Hpe3eHTaL{I/II/I 1o HpeHHO)KCHHOﬁ TeMe);

- TIOHUMAaTh MOHOJIOTMYECKHE W JHAJOTMYECKUE BBICKA3bIBAHUSI TIPU HETOCPEACTBEHHOM
0OIIIEHUN U B ayANO/BUCO3AITUCH;

- IOHUMATb KOMMYHUKATUBHBIC NHTCHIIUHN NTOJYUCHHBIX MMCbMCHHBIX U YCTHBIX COO6IJ.[€HI/II\/’I;
- pa3BCpPThIBATH HpCI[J'IO)KCHHHﬁ TE3UC B BUJC WJINIKOCTpAlIUHU, ACTAIN3alIUN, PA3BACHCHUAA,

- HCTOJB30BaTh  COBPEMEHHBIE  HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIE  CpPEICTBA IS
KOMMYHHUKAITUU B TPO(PECCHOHATIEHOMN JEATENHHOCTH, JEIOBOTO OOIIECHHS B CAMOPA3BUTHS;



- MOAOWPATh JUTEPATYPY IO TEME, NMEPEBOIUTL U pedeprupoBaTh JIUTEPATYPY, OOBICHUTH CBOIO
TOUYKY 3pEHHS M PACCKa3aTh O CBOUX IJIAHAX;

- BBIGI/IpaTB pequoe IIOBCACHUC, TaKTUKU H CTpaTCFI/II/I B COOTBCTCTBHUHU C LCIKIMU U
0COOEHHOCTSIMU KOMMYHHUKAIUU;

- OCYHIECTBJIATE YCTHOC U IIMCBbMCHHOC MHOA3BIYHOC O6H_[CHI/IC; pe(l)epI/IpOBaTb U aHHOTUPOBATb
HNHOA3BIYHBIC TCKCThI,

- YYUTHIBaTb OCOOCHHOCTH TOBEJICHHA M HMHTEPECHl JAPYIMX YYaCTHHKOB KOMMYHHKAIIWH,
AQHAJIM3UPOBATh BO3ZMOXKHBIE ITOCJIEICTBHS JINYHBIX ACUCTBUI B COLUAIBLHOM B3aUMOJCHCTBUU U
KOMaHJHOU paboTe, U C yUETOM 3TOTO CTPOUTH NMPOAYKTUBHOE B3aUMOJICHCTBHE B KOJUIEKTHUBE;

- UCII0JIB30BATh IIPUEMbI U ITPUHIUIIBI ITIOCTPOCHUSA HY6HHHHOﬁ peun ajid COO6H.I€HI/I${;

- pacmno3HaBaTh U JU(PPEPESHIUPOBATH S3BIKOBBIE U PEUCBBIC SIBJICHHS, BBLACISATH OCHOBHYIO U
BTOPOCTETICHHYIO HH(POPMALIMIO IIPU YTCHUU TEKCTOB U BOCTIPUSTHH PEYH Ha CIIyX, UCIIOIb30BATh
TUIIOBBIE CPEJICTBA YCTHOW M TMHUCHBMEHHOM KOMMYHHKALIMM B MEXKIUYHOCTHOM OOIICHHM;
NPUMEHSTH aJIeKBaTHbIE KOMMYHUKATHBHBIE CPEJICTBA B CTAHJIAPTHBIX CUTYAIUsIX OOIICHUS;

- BBIIIOJIHATL IICPCBOJ TCKCTOB C HMCIIAHCKOI'O A3bIKa Ha FOCYHapCTBeHHLIﬁ si36IK Poccuiickoit
d)enepaunn C Y4YCTOM IJICKCUKO-TPAMMATHYCCKUX U CTHIIMCTHYCCKUX 0COOEHHOCTEH SA3bIKa
OpUIruHalia; sA3blKa IIEPEBOJAa U CTAHAAPTHBIX crmoco0oB peuICHrd KOMMYHUKATUBHBIX 3a1a4;

- YMETh BBIABIAITE M (HOpPMyTUpOBaTh MPOOJIEMBI, BO3HHMKAIOIIME B IPOLECCE H3YUCHUS
WCIIAHCKOIO 53bIKAa; OLEHMBATH CBOM BO3MOJKHOCTH, PEAIMCTUYHOCTD M  aJEKBATHOCTh
HaMEUYEHHBIX CIIOCOOOB U MyTeH JOCTHXKEHUS IIJIaHUPYEMBbIX LIETEH.

BJIA/IETh:
- MEXKYJIbTYPHONH KOMMYHUKATUBHOW KOMITETCHIIMEN B PA3HBIX BUIAX PEUYECBOU NESITEILHOCTH;

- COL[MOKYJIbTYPHON KOMIETEHLMEH AJIs YCIENIHOTO B3aUMOIIOHMMAHUS B YCIIOBUSX OOILEHHS C
NPEJCTaBUTENISIMU JIPYTOH KYJIbTYpHI;

- Pa3IUYHBIMU KOMMYHUKATUBHBIMU CTPATETUSMU: YYEOHBIMHM CTPATErHsIMH Ul OpraHU3aI|U
CBOEM y4yeOHOM JesATeNbHOCTH; CTpaTerusaMU pedIeKCHd W CaMOOLEHKM B  HENsIX
CaMOCOBEPILIEHCTBOBAHUS JTUYHBIX KAUECTB U JOCTHKEHUI; CTpaTErusIMU BOCIIPUATHS, aHAJIN3a,
CO3/1aHUSI YCTHBIX U MUCbMEHHBIX TEKCTOB Pa3HBIX THUIIOB;

- yLIe6HBIMI/I CTpaTerusiMu Jisl OpraHu3aluiun CBOEH y‘Ie6H0ﬁ ACATCIIbBHOCTH, KOTHHUTHWBHBIMHA
CTpAaTCrusaAMu Jisl U3YyYCHHUSA HMHOCTPAHHOI'O A3bIKA; CTPATCTHUAMU pe(i).]'[eKCI/II/I n CaMOOIICHKHU B
OeiixX CaMOCOBCPIICHCTBOBAHUS JIMYHBIX KAYCCTB U HOCTH)KCHHﬁ;

- pa3HBIMH [IPUEMAMH 3alIOMUHAHUA U CTPYKTYPUPOBAHMS YCBAMBAEMOI'O0 MaTEepHaa;
- TEXHOJIOTMSIMUA KOMAaH/IHBIX KOMMYHHKAIUH, TTO3BOJISIOIMMHU JOCTUIaTh ITIOCTaBICHHOM 3a1a4u
- PUTOPUYECKUMU TEXHUKAMU;

- pa3IUYHBIMU BUJAMH YTEHHUS (TIOMCKOBOE, O3HAKOMUTEIbHOE, AHAIUTUYECKOE) C IIEJIbIO
U3BJIEYEHHS MH(DOpMaLIHH;

- KOMMYHHKaTHBHOﬁ TEXHOJIOTHEH MNOCTPOCHUA U  HOPOXKIACHUA  PA3JIMYHBIX  TUIIOB
MOHOJIOTHYCCKOI'O BBICKA3bIBAHMHA (MOHOJ]OF-OHI/ICS.HI/IC, MOHOJIOT-IIPUBETCTBUC, MOHOJIOI-



paccyXkJ1eHre, MOHOJIOT-CpaBHEHHE, MOHOJIOTHYECKasi HHCTPYKIINS ), TOJTOTOBKHU, MOCTPOCHHE U
NpPE3CHTAllMM IMYOJIMYHOTO BBICTYIUICHHS (BBICTYIUICHHE-COOOIIECHHE, BBICTYIUICHHE- 0030p
IPOYUTAHHOTO, YBUJEHHOIO, BBICTYIUIEHHE-10KA3aTEIbCTBO U T.1.)

- IpueMaMH BBIABJIICHHA W OCO3HAHHA CBOUX SA3BIKOBLIX BO3MO)KHOCTCI71, JJUYHOCTHBIX H
HpO(i)eCCI/IOHaJ'IBHO-SHaLII/IMBIX Ka4deCTB C LCJIbI0 UX COBCPHICHCTBOBAHUSA,

- YMEHHEM MMOHUMATh pedb HOCUTENEH U He HOCUTENEH A3bIKa B HOPMaJIbHOM TEMIIE U aJIeKBaTHO
pearupoBath ¢ y4ETOM KYJIbTYPHBIX HOPM MEXAYHAPOIHOTO OOIIEHUS;

- yMEHUEM BeCTH 0OMEH J1eNT0BOM HH(OpMaIie B YCTHON U MUCbMEHHOH (hopMax Ha HCIIAHCKOM
S3BIKE;

- COBpPEMEHHBIMH TEXHHYECKUMU CpPEACTBAMU M HHPOPMAIMOHHO-KOMMYHUKATHBHBIMU
TEXHOJIOTUSMU JIJIsl MOJTy4YeHHsI 1 00paboTKU MH(OPMALMU TPU U3YYEHUHU HHOCTPAHHOTO S3BIKA.

- YMEHHUEM CO37aBaThb SICHbIC, JJOTUYHBIC BBICKA3bIBAHUS MOHOJOTMYECKOrO0 U JHAIOTMYECKOIrO
XapakTepa B pa3IMYHBIX CHTYalHAX OBITOBOIO M MPOPECCHOHATHHOTO OOIIEHHS, MOIb3YsACh
HE00XO0IUMBIM HAOOPOM CPEJICTB KOMMYHUKAIUH;

- [IpuCMaMu l'Iy@]'IPI‘IHOﬁ PeUU U ACTIOBOT'O U HpO(l)eCCI/IOHaHBHOFO AUCKYpCa Ha UCITaHCKOM S3bIKC.

TeMbl U pa3jeiibl Kypca:
1. Tema 1. Yenosek

HepCOHa.HBHI)Ie AAaHHBIC: UM, BO3PACT, IPOUCXOKIACHNUEC, MCCTO ITPOKHNBAHUA. BHGHIHOCTB, YCPThL
XapakTepa, MIPUBBIYKH, B3TJIAAbI HA )KU3Hb, YMCHUSA U CHOCO6HOCTI/I, HOTpe6HOCTI/I N MHTCPECHI,
[IEHHOCTH, WJCaIIbl, CMBICI KU3HH, OCTIKEHUS, Tpodeccus. J[eTcTBO, OTPOYECTBO U FOHOCTb.
BpeMﬂ, Kak camas OoJibIast IOEHHOCTh B KHM3HH YCJIIOBCKA. OcHOBHBIE XapaKTCPUCTUKHU
YCIIEIIHOTO YeJIOBeKa. YCHEeMHOCTh JUYHOCTU. (DakTopbl yclexa: IeHbl, Cpela, XapakTep.
[Ipeonosienne TpyIHOCTEM.

KOMMYHI/IKaTI/IBHBIC 3alavyu: OCyHICCTBJIATE KOMMYHUKAIIUIO B YCTHOI>'I U IHCbMEHHOU (I)OpMaXZ
COO6H_IaTB ocebe: o BHCIIHOCTH, UCPTAX XAPAKTEPA, O BPCAHBIX U MTOJIC3HBIX IIPHUBBIYKAX, B3TJIAAaX
Ha KU3Hb, YMCHUAX U CHOCO6HOCT5{X, HOTpe6HOCT}IX U MHTCPECAX, HCHHOCTAX B JXU3HU, CBOUX
nacajax, CMBICJIIC XKU3HU; 3aJdBaTb BOIIPOCHI CO6CCCI[HI/IKy o TeMaM; ONHCBHIBATH XapaKTEp
YCJIOBCKA; CpaBHHUBATL BCHIUM WM MPEAMCTBI; YMCTH OICPUPOBATH YUCIAMU, HATaMH, JHAMU
HEACIN, MECALlaMHU H TIp.

2. Tema 2. Moii 10M, MOSI CEMBS

['eneanoruyeckoe aepeBO, CeMbs, U OBIT, Kpyr OOIIEHUS, TMOBCEAHEBHAs XH3Hb, padoTa.
Pacnipenenenue poneit B cembe. Cemelinble Tpaauuuu. JKuibe U 01€XkAa, IPUTOTOBIEHUS IHUILH.
Kynunapusle npeanourenus u KyxHs mupa. [Ipa3nnuku, nokynku, nogapku. Onexiaa. beitobie
pUHAUIE)KHOCTH. JKu3HB B ropoae, HEAOCTaTKW W IpeumylnecTtBa. ['opoickas cpena,
UHPPACTPYKTYpa Topoia, MpoOIeMbl U JTOCTHKEHHUS.

KoMMyHUKaTHBHBIE 33JJauM: OCYLIECTBISATh KOMMYHHKAIIMIO B YCTHOM U MHCbMEHHOM (hopMax:
coo0IaTh O CeMbe, CEeMEWHOM IMOJIOKEHUH, POACTBEHHHMKAX, CTENEHU pOJACTBA, CEMEHHBIX
TPaAULUAX; JIOTUYECKU CTPOUTH BBICKA3BIBAHUS II0 CAMOCTOSITEIBHO COCTABIEHHOMY ILIAHY O
CeMEWHBIX Mpa3JHHKaX, BBIOOpE IMOJapKa; JaBaTh XapaKTEPHUCTUKY pa3IMYHBIM IpeaMeTaM B
OBITY; MOAETMPOBATh AUAJIOT B MarasuHe MOJapKOB, 0JI€XK/Ibl; apryMEHTUPOBAThH BHIOODP MOJApKa;



pacckaszarh O CTUIIE OJEX/bl Ha paboTe, AoMa, AJI Mpa3AHUKA U 0CO00 BAXKHBIX MEPONPUATHIA;
UCIIOJIb3Ys] MOHOJIOTHYECKHUE BBICKA3bIBAHUS CPABHUBATH JKU3Hb B TOPOJIE U IEPEBHE; OIUCHIBATh
¥ CPaBHHUBATh OOBEKTHI ISl IPOKUBAHUS B TOPOJIE U JIepeBHE, HHPPACTPYKTYPY; BECTU AUAJIOT U
BBIPA)KaTh MPEANOUTEHHUS 00 YCIOBUSAX MPOKUBAHUS.

3. Tema 3. Pa3Biieuenus u xo00u

Bpems u BpemsnpenpoBoxacHue. CBobogHoe Bpems. Criopt. My3sika. Urenue. dotorpadusi.
Tanupel. Kuno. Teatp. Bunmeourpsl. KomnexkuwonupoBanue. TBopuecTBo. BimsiHue xo0606u Ha
JKU3HB YenoBeKka. Xo00u Kak crocod camopeanusaliy Ui mycTas TpaTa BpeMEHHU.

KoMMyHHKaTHBHBIC 33J]a4d: OCYIIECTBISTh KOMMYHHUKAIIMIO B YCTHOH U MUCHbMEHHON (hopMax:
YMETh OIKCATh CBOU Pa3BJCUCHUsI U XOO0HU; COCTABISATH PEIICH3UU Ha (DUIIBM, KHUTY, CIICKTAKITh
U T.1I.; 0OCYyIUTh TEPOEB U COACPNKAHWE KHUTH, QUiIbMa, MyJIbTQUIbMa U T.JI.; BECTH Oeceny o
BIMSHUM X000M Ha BbIOOp mpodeccuu, AaTh OOPAaTHYIO CBS3b Ha MPOYUTAHHYIO KHHTY,
POCMOTPEHHBIN (PUIBM, MY3bIKY, (POTOBBICTABKY H T.1.; 00CYX/1aTh KHHOMHYCTPUIO, MY3bIKY,
CMMU, Beipaxkate cBoe MHeHue o BiausHun CMMUW Ha o0O0IIECTBO; CTPOUTH JIOTMYECKHE
BBICKa3bIBAaHUS O BJIMSHUM X000M Ha KU3Hb YEIOBEKA.

4. Tema 4. Oxpyxaromuii Mup

BosgeiictBue denoBeka ¢ okpyxaromed cpepou. Iloroma m xinmmar. BimsHue udenoBeka Ha
npUpoidy: atMocdepy, jJeca, MUPOBOK OKeaH, MOYBY, KHUBOTHBIA MUp. OTHOIIEHUS YEIOBEKa C
OKpy’karouM MUpoM. COBpeMEHHbIE SKOIOTUYECKHE TPOOIEMBI.

KoMMyHHKaTHBHBIC 3a]la4d: OCYIIECTBIISATh KOMMYHUKAILIMIO B YCTHOW W MHUCbMEHHON (opmax:
CTPOMTH JIOTUYECKHE BBICKa3bIBaHUS O )KHMBBIX CYIIECTBAX U UX B3aUMOJICHCTBHE C OKPYIKArOIIEH
cpenoi; pobieMax 3arps3HEHUs U OXpaHbl OKPYIKAIOIICH CPEIbl, MPUPOIHBIX U TEXHOTCHHBIX
KaracTpoax, CTHXHHHBIX OSJCTBUSX; MMOJIOKUTEIHFHOM U OTPUIATESIILHOM BIIMSIHUN YEJIOBEKA Ha
NPUPOAY M DKOJOTHIO 3EMIJIM;, PAcCyXJaThb O HEPYIIUMOW CBS3M YEIOBEKAa W TPHUPOJIHI;
y4acTBOBATh B IMCKYCCHH O IICHHOCTSIX MIPUPOJIHBIX PECYPCOB, COXPAHEHUS OKPYKAIOIIEH CPeIb
TSt OYyIIUX TTOKOJICHUH.

5. Tema 5. 3n0poBsIii 00pa3 KU3HU

3nopoBbe 1 3a00Ta 0 HeM. MenunuHckue ycnyru. [IpoGnemsr sxonoruu u 310poBbs. [lonesHsie,
BpeaHble NpuUBbIUKUA. Dusznueckas KyiapTypa U cnopr. Pexum nHsA. BnusHue COBpEMEHHBIX
TEXHOJIOTHI Ha KU3Hb U 3I0POBbE YEIIOBEKA.

KoMMyHUKaTHBHBIE 33[]auM: OCYLIECTBISATh KOMMYHHUKAIIMIO B YCTHOM U MUCbMEHHON (hopMax:
y4acTBOBaTh B OOCYXJEHMM M PacCKa3blBaTh O IOJIE3HBIX U BPEIHBIX NPUBBIYKAX; BBIPAKATH
corjlace W Hecorjacue B Ipolecce JUCKYCCHH O 3/J0pOBOM 00pa3e KM3HM; BECTH IUAIOT
MOJEIIMPYs. UIPOBBIE CUTYallMU IO 3aJaHHOW TEME; CPaBHUTb FaCTPOHOMUYECKHUE ITPUBBIYKU
UCIAHLEB C IPUBBIUKAMHU COOTEYECTBEHHUKOB; ()OPMYJIMPOBATH BOIIPOCHI U OTBETHI HA BOIPOCHI
O CaMOYYBCTBUHM U COCTOSIHUM 3/10pOBbsl. ['OTOBHTH COOOIIEHHS C OLEHKOW MpoOsieMbl
3aBHCUMOCTH OT MOOUJIBHBIX YCTPOMCTB.

6. Tema 6. [IyremecTBus

Benukue nmyremectBeHHUKH. [locemenne paznuunbix crpad. HoBble BiedaTneHUs: U OTKPBITHS.
['eorpadus myremectBuil. Typusm u nyremectBue. [ImanupoBanue mnoe3nku. TpaHCHOPT.
["octunuIsl, OpoHNpOBaHKE, cepBHC. ONBIT MyTEHIIECTBUH.



KoMMyHUKaTHBHBIE 33[JauM: OCYLIECTBISATh KOMMYHHUKAIMIO B YCTHOM U MUCbMEHHON (hopMax:
paccyxaaTh Ha TeMy KaHHUKYII, OTIIYCKa; 00CYXIaTh BUJIbI yTELIECTBUMN, TPAHCIIOPT, IOCEIICHHE
JOCTOIIPUMEYATEIBHOCTEN; IETUTHCSI HOBBIMHU BIIEYATICHUSMH, OITBITOM, HEOOBIYHBIMH (PaKTaMU;
OIKCHIBATh T'eorpauecKoe IMOJIOKEHHE TOPOJIOB M CTPaH; CPaBHHUBATH KYJIbTYpy M OObIYan
pa3HbIX CTpaH; paccKa3plBaTb O JOCTOIPHUMEUYATENIBHOCTSX; OIMUCBHIBATh  MPOLEAYPY
OpOHMPOBAaHUS TOCTHHHUII, XOCTEJOB, IMpEAJaraeMplii B HHMX CEPBUC; ONHCHIBATH CIIOCOOBI
IyTEUIECTBUM pPa3HBIMU TPAHCIIOPTHBIMU CPEICTBAMU, NEPEIBUKEHUE IO TOPOAY, UCIOJIb3Ys
METPO, TAKCH, aBTOOYCHI; KPATKO PACCKa3aTh O TPAHCIIOPTHOW CHCTEME B CBOEM T'OPOJIE.

7. Tema 7. ConnanbHas )KU3Hb

[TpuHAICKHOCTh U MPHUYACTHOCTh K KAKOW-TMOO COIMAIBHON TpyMIe, KOJUICKTUBY H T.I.
YyactHe B CTyIeHYECKMX Kiybax wiau cooOmiectBax. BomoHTepckoe — JBM)KEHHE.
bnarorBopurenbHOCTh. biraroyctpoicTBo. Y4acTue B MOJIOAEKHBIX M COLIMAJIBHBIX IPOEKTaX.
Monoaexubsie UHUIIMATUBBI. CollalibHasi CO3HATEIbHOCTb.

KOMMYHI/IKaTI/IBHLIG 3alavyu: OCyHICeCTBJIATE KOMMYHUKAIIUIO B YCTHOﬁ U NMHMCbMEHHOMU (I)OpMaXZ
pacCKa3bIBaAThb O COOCTBEHHOMH COHH&J’ILHOﬁ IIO3UIIMH 1 COHH&J’IBHOﬁ HHUIIUATUBE,; OCYIICCTBIIATH
IIOUCK H€O6XOEHMOﬁ I/IH(bOpMaI_[I/II/I II0 TEMAaTUKE; pacCyKAaTb Ha TCMY BOJIOHTEPCTBA U
6Har0TBOpI/ITCJILHOCTI/I, 6naroyCTp01710TBa ropoja, kamiryca u T.4.

8. Tema 8. KynbTypa u 361k

OCHOBHBIE KYJBTYPHO-MCTOPUYECKHE BEXW B Pa3BUTUU H3ydaeMbIx cTpaH. OcobeHHoCTH
KynbTypbl. KynbTyponoruyeckoe Hacienne UCIIaHCKOTO si3blka. buorpaduu 3HaMeHUTHIX Jro/1ei
UCMAHO3bIYHOrO MHpa. OCHOBONOJNAraroliyde MPUHIMIIBI MEXKYIbTYPHOH KOMMYHHUKAILMM U
nuanora KyneTyp. KynbTypHas kapTuHa MUpa: MpeicTaBlIeHUE O LIEHHOCTSAX, HOPMax, HpaBax
COOCTBEHHOM KyJBTYpbl M KYJIbTYp APYI'MX HapoAOB. THIIBI OTHOLICHUH MEXAY KYyJIbTYpPaMHu.
S3pikoBass cucremMa. KoMMyHukatuBHas (yHKUUs s3blka. Pasnmusble (GOpMBI  S3BIKOBOTO
oOmieHus. YenoBeueckas pedb Kak CpPeJCTBO Mepeiaun U MOJTyYeHHUsI OCHOBHOM MacChl )KU3HEHHO
BaXHOH HH(popManuu. COOTHOIIEHHE YEIOBEUECKOM pedd U SA3BIKOBOM CHUCTEMBI B IIEJIOM.
3HaveHue A3bIKa B KyJIbType HApoJ0B. SI3bIK Kak creruduueckoe CpecTBO XpaHEHUS U ITepejadn
UHpOPMaLINK, a TAKXKe YIPaABJICHUS YeI0BEYECKUM MOBEeHHEM. B3auMoCBs3b s3bIKa, KYJIbTYPbI
U KoMMyHuKauuu. KynbTypa s3bIKka, KOMMYHUKAIUM S3BIKOBOW JMYHOCTH, WACHTHYHOCTH,
CTEPEOTHIIbl CO3HAHMSI, KAPTUHBI MUPA U JP.

KoMMyHHKaTHBHBIC 33Jla4d: OCYIIECTBISTh KOMMYHHUKAIIUIO B YCTHOH W MHCHbMEHHON (hopMax:
OOBSACHATH IICHHOCTH, STUYECKHE HOPMBI CBOSH KYJIbTYpPBI U HOPMBI APYTHX KYJIBTYpP; 00CYKIATh
OCOOCHHOCTH U THUIBI OTHOIICHHH MEXIY KyJIbTypamu; oOCYKIaTh BAXHOCTh yueTa pa3iuyuil
CpeICTB mepenaurd WHGOpMaIui, KOMMYHUKATUBHBIX CTHIICH, MPUCYIIUX APYTUM KYJIbTYpam;
BBICKA3bIBaTh TUTIOTE3bI U CBOIO TOUKY 3PEHHSI O B3aUMOJICHCTBHUH S3bIKA U KYJIbTYPBI; OMUCHIBATH
nporieniie coosTrus. Paccka3piBaTh 00 M3BECTHBIX JIIOISX MPOIIIOTO U HAacToAMero. OneHnBaTh
MPOIIEITNE COOBITHUSI.

9. Tema 1. OGpazoBanue

Ponr obOpazoBanust B coBpemenHom mupe. O0yuenue B BY3e. OOmiecTBo, OCHOBaHHOE Ha
3HaHusaX. OO6pazoBaHue uepe3 BClo )u3Hb. OO0pa3zoBaHue Kak IeHHOCTh. Kputepuu BeiOopa BY 3a.
[Tpodeccus 6ynymero.

KOMMYHI/IKB.TI/IBHLIC 3alavyu: OCyHICCTBJIATE KOMMYHHKAIIUIO B YCTHOﬁ U IHCbMEHHOM (bopMax:
CYMMHUPOBAThL OCHOBHBIC HIACU CTATbU O BAKHOCTU O6p8.30BaHI/I$I B COBPEMCHHOM OGIJ.ICCTBC;
cAciaTb BBIBOJABI O II€EHHOCTH 06p330BaHI/I$I Ha OCHOBE€ CTaTUCTHKU, 06Cy21HTI) HEOAOCTAaTKHN H



NPEUMYIIECTBA BBICHIETO0 00pa30BaHUs; OOCYAUTh IUIFOCHI U MHUHYCHI Pa3IMYHBIX TEXHOJOTHI
00y4YeHUs; TUCKYTUPOBATh O Ipodheccusix OyayIero u COOCTBEHHOM BbIOOpe mpodeccuu.

10. Tema 2. KpeaTUBHOCTb U TBOPYECTBO

10 Bemuyalmmx OTKPBITUNA B pa3HbIX 00y1acTaX Hayku. CiaydaliHbIE OTKPBITHS U UX POJIb B HAYKE,
SKOHOMHbIE HWHHOBAallMW, BIIMSHHUE TEXHOJOTMH W 0Opa3oBaHHs HAa pa3BUTUE TBOPUECKHUX
CrocoOHOCTEH, HccneaoBaTeabCKuil morennuain. Hayunoe TBopuectBo. KpeatnuBHOe MbIlILUIEHHUE.
N300peTaTenbcTBO KaK MPOLIECC PElIeHHs] MHKEHEPHBIX 3a/1a4.

KoMMyHHKaTHBHBIE 3a/1a4d: OCYIIECTBIIATh KOMMYHHUKAILIMIO B YCTHOW M MHCbMEHHOU (popmax:
pacckas3piBaTh 00 OTKPBITHSX W HM300pETEHHSIX, CIy4alHBIX OTKPBITUSAX, W OOCYXKIaTh HX
BaXHOCTb, BJIMSHUE KPEAaTUBHOCTH MBIIUIEHUS Ha pPa3BUTUE TEXHOJIOTHH; 0O0CYyKIaTh
JOCTYITHOCTh HAYKU JUIS BCEX BO3PACTHBIX KATErOPUHA W BO3MOXKHOCTH JOOMBATHCS BBICOKHX
pEe3yJIbTaTOB; Y4acTBOBAaTb B JHMCKYCCMM HAa TEMY BaXXHOCTH KPEaTHMBHOIO MBILUICHUS U
TBOPYECTBA B HAYKE, TEXHUKE U Y4€OHOM MpolLiecce.

11. Tema 3. J)KuzHeHHBIE IEHHOCTHU

HCHHOCTI) KHU3HU. TpI/I OCHOBHBIX Kpyra JXU3HCHHBIX HGHHOCTef/'II JIM4Has )XU3Hb U OTHOLICHUA,
pabora m OusHec, coOCTBeHHOE pa3BuTHE. BrusHMe ceMbu W commyma Ha (opMHUpOBaHUE
KHU3HCHHBIX HCHHOCTeﬁ. I/IH[[I/IBI/II[yaJII/ISaHI/ISI HeHHOCTCﬁ B JXH3HH H CaMOIICHHOCTb.
HpeI[CTaBJIeHI/Ie O JKU3HCHHBIX HCHHOCTAX KaK OPUCHTUPAX B JKU3HHU.

KOMMYHI/IKaTI/IBHLIe 3alavyu: OCyHICeCTBJIATE KOMMYHUKAIIUIO B YCTHOﬁ U MUCbMEHHOM (I)OpMaXZ
pacCykiatb O HOCEHHOCTHBIX OPUCHTHUPAX B JKHU3HU YCJIOBCKA, OIHUCHIBATb CcOOCTBEHHOE
NpeaACTaBJICHHUC O KU3HCHHBIX ICHHOCTAX, 0OMEHHUBATHCSI MHEHUSIMH O BIIMSIHHU OKPY)KaIOHleﬁ
JEUCTBUTEIILHOCTH U conuymMa Ha (I)OpMI/II)OBaHI/IC JKHU3HCHHBIX I.[CHHOCTGfI U COOCTBEHHOIO
npeacTaBJICHUA O HICHHOCTHU KU3HU.

12. Tema 4. DKoJIOTHS U 3I0POBbE YETIOBEKA

B3anMocCBA3b PKONOTHUH U 3A0POBbA YCJIOBCKA. 3aBHCHMOCTD YPOBHA 3O0POBBA YCIOBCKA OT
KayecTBa €CTECTBEHHOM CpCabl oOuTaHus. DKOJOTHYECKHE (I)aKTOpLI — CBOMCTBa Cpeanbl, B
KOTOpOfI MBI JKMBEM. |HWrueHa UM DOKOJOTHS 4YelloBeKa. OKOJOTMS M €€ BIUSHUE Ha
JKU3HEACATEIbCTh. POIb AKOIOTHYECKOTO O6pa3OBaHI/IH B pallMOHAJIbHOM MPHUPOAOIIOJIBb30BAHNH.
3aBUCHMOCTD O6H.[CCTB€HHOFO 3A0POBBA OT IIPUPOJAHBIX (l)aKTOpOB.

KoMMyHUKaTHBHBIE 33[]aul: OCYLIECTBIATh KOMMYHHKAIMIO B YCTHOM M MHCbMEHHON (opMax:
0OMEHUBATbCS MHEHUSIMH O POJIM 3KOJIOTMH, TUTMEHBl Ha 3J0POBbE YEJIOBEKAa; PaccyXkaarh O
3aBHCUMOCTH 3/I0pOBbsI 4€JOBEKa OT (DaKTOPOB OKpY’Kalolleld cpelbl; 0O0CYXkIaTh BIMSHHE
HKOJIOTHUECKUX (PAKTOPOB CpeAbl Ha 370pOBBIM 00pa3 KM3HM 4YellOBEKa; COCTaBIATh
onucaTeNbHbIe 3CCe€ MO TeMaTHKe;, JelaTh BbIBOJBI, (OPMYIMPOBATH MHEHHE O pOJIU
HKOJIOTHUECKOT0 00pa30BaHus JIsl COXPaHEHUS! €CTECTBEHHOM cpe/ibl OOMTAaHUs Ha IIaHEeTe.

13. Tema 5. Akagemuyeckass MOOUIBHOCTD

AkaneMuyeckass MOOUJIBHOCTh KaK MHCTPYMEHT MEXKYJIbTYpPHOM KOMMYHUKAllMM. 3HauYeHUE
MEXKYJIbTYPHON KOMMYHUKALIUU JUISI aKaJeMU4eckoi MoOMIbHOCTH. OCOOEHHOCTH COLMAIbHOMN
U aKaJeMUYEeCKOM ajanTalud B YCJIOBHUSX aKaJeMHUECKON MOOMIBHOCTH. MEXKYIbTypHast
KOMMYHHKAIMS 1 KOMMYHHKATHBHAs! KOMIIETEHIIMS B MPOLIECCe aKaJeMUUeCKOW MOOMIIBHOCTH.

KOMMYHI/IKB.TI/IBHLIC 3alavuu: OCYIICCTBJIATH KOMMYHUKAIIUIO B yCTHOﬁ U IIHCbMEHHOM (I)OpMaXI
Y4aCTBOBATh B ITOJIHJIOTC, B TOM YHUCJIC B (I)OpMC JAUCKYCCHHU C CO6J'IIO,Z[CHI/IGM PCYCBLIX HOPM U



IpaBUi TMOBEAEHUS, NMPUHATBIX B CTpaHax M3y4aeMoOro s3bIKa, 3ampalinBas U OOMEHHBAsCh
uHopManrel, BBICKa3bIBasi U apryMEHTUPYS CBOIO TOUKY 3pEHMs, BO3paxas, paccrpariuBas
co0eceJHIKa U yTOYHSSI €r0 MHEHHS U TOYKH 3peHHsi, Oepsi Ha ceOs MHUIMATHBY B Pa3roBOpE,
BHOCS HOSICHEHUsI/ TOTIOTHEH U, BBIpaKast SMOLMOHAIBHOE OTHOILLIEHUE K
BBICKa3aHHOMY/00CYX/1aeMOMY/TIPOUUTAHHOMY/ ~ YBUJICHHOMY; OOCYXXIaTh MpPEUMYLIECTBa
MEXIYHApOJHOM aKaJeMH4YeCKOl MOOMJIBHOCTH; MPUBOAWUTH MPHUMEPHl  aKaJAEMUYECKOH
MOOWJIBHOCTH B MHOSI3BIYHON W POJHOM KYJIBTYpE; pelarh MpoOIeMHbIe BOIPOCHI, CBI3aHHBIE C
KYJIbTYPHOH aJaliTallue B MEKTYHAPOIHOM aKaJIeMUYECKOM CpPEie; y9acTBOBATh B POJIEBOU UIpe
110 TUIMYHBIM CUTYAIUSIM MEXIYHAPOJHON aKaJeMUIeCKO MOOMITBHOCTH.

14. Tema 6. PaGora

CoBpeMeHHbII Mup podeccuii, ppIHOK TpyAa 1 podieMbl BeIOOpa Oynyieit chepbl TpyAoBOM U
po(hecCHOHANLHOM JIeATENBHOCTH, Mpodeccuu, TUTaHbl Ha Oirpkaiimee Oymymiee. 3HaueHUE
Tpy/a B )KnU3HHU yenoBeka. CynrHOCTh ¥ GyHKIMHU paboThl 171 obmiecTBa. IHTEepecHbIe mpodeccun
21 Beka. Pabora u xapbepa. PeIHOK Tpyna u TpyI0yCTPOWCTBO MOJIOJICKH B COBPEMEHHOM MHpE.

KoMMyHHKaTHBHBIE 3a/1aud: OCYILECTBIIATh KOMMYHUKALIMIO B YCTHOW U MUCbMEHHON (opmax:
y4acTBOBaTh B JIUCKYCCHUHM 3ampaiidBas M oOMeHHUBaschb HWH(popMaluel, BbICKa3blBasg U
apryMEHTHpYys CBOIO TOYKY 3pEHHUS O 3HAa4eHUM TpyJa B KM3HM YEJIOBEKa BO3paXkas,
paccrpaiimBas coOeceTHUKA U yTOYHSS €r0 MHEHUS U TOUKM 3peHus, OpaTh Ha ceOs MHULIUATHBY
B JUCKYCCHUHM, BHOCS IIOSICHEHUS/JIONOJHEHUS, BbIpaXkas 53MOLMOHAIBHOE OTHOLIEHUE K
BBICKa3aHHOMY/00CY»X/1aeéMOMY/TIPOUYUTAHHOMY/ YBUIEHHOMY; OIUCHIBATH IJIaHBI HA OJMKaliiiee
Oyayiee; OOBSCHATh U TOTOBUTH MOHOJIOI'MYECKHE BBICKA3bIBaHUS O POJIM pabOThI M Kapbepe,
npo0aeMax TpyA0yCTPONCTBA MOJIOJICKH B COBPEMEHHOM MUDE.

15. Tema 1. Tlo crpanunam wuctopuu HMcnanuu. OOpazoBanue u KynbTypa. Crapeiimme
yHuBepcuteTsl cmanumn

Hcropus Hcnanumu. XyaH ne MapuanHa — nepBelii uctopuk Hcemanmu. @PopmupoBaHue
TeppUTOpUanbHbIX TpaHull. Jloucropuueckas MWo6epus. [lopumckoe Hacenenue Mcnanum.
Kapdarenckas u rpedeckas umBuiamzauuu. Pumckas Wcnanus. IlpaBnenue BapBapoB.
Buzantuiickas Mcnanus. Mycynemanckas HMcenanusa. Pexkonkucra. 3onoroil Bexk IMcmanum.
Junactust ucnaHckux kopojeil. Omoxa bypOonoB. PectaBpauus BbypOonos. PeBomronuu u
rpaxnaanckue BoitHbl XIX Beka. [IpaBnenne ®panko. Ilepexon k nemokpatuu. CmeHa
npaButenscTB B XX Beke. @wmnn XVI m coBpemenHoe yctpoicTtBo Biactu. (DeHOMEH
nokoseHus «VICmaHCcKux aeTe» U ero BIUsSHHUE Ha COLMOKYJIBTYPHBIA KOHTEKCT.

CranoBnenue cuctembl oOpa3oBanus B Mcnanuu. Mcropust crapefinx yHUBEpCUTETOB B MUDE:
yauBepcuteT Canamanku, YHuBepcuteT Cpsroro lyxa B OnbsaTe, YHHBepcuTeT KopaoBbl.
OO0pa3zoBarenbHble BO3MOXKHOCTH YHHUBEPCUTETOB BO BpeMsi Konkuctanopos. KommuiekroBanue
yHUBepcUTeTCKUX O0ubimorek. Co3aaHue NMepBbIX YHUBEPCUTETCKUX KamIlycoB. PopMupoBaHUe
Hay4HbIX cooOmiecTB. [losyueHne rpaHTOB M CTUNEHIUIN NpU yHUBepcuTeTax. llepcriekTuBbI
oOpa3oBaTenbHON NoauTUKK Vcanum.

KOMMyHI/IKaTI/IBHI)Ie 3aa4yun: OCyHICCTBIATE KOMMYHHKAIIUIO B YCTHOﬁ ¥ TIMCbMEHHOM (1)opMax:

Y4aCTBOBAaTh B GCCCI[C O 3HAYUMBIX HUCTOPHUYCCKUX CO6BITI/IHX; AHAJIM3UPOBATH BHCIIHUC U
BHYTPUIIOJIUTUYCCKUC TIPOUCCChI; apryMCHTHPOBATH CBOIO TOYKY 3pCHUA Ha TO HWIM HHOC
HCTOPUYCCKOC CO6BITI/IG; MMPOrHO3UpPOBATH BJIIMAHUC HUCTOPHYCCKUX CcOOBITHII Ha OnrKaiiiice
6yz[ymee BpEMsA; COIOCTABJIATH IMOJIYYCHHBIC CBCACHHSA C HCTOpHCﬁ Apyroro CBpOHCﬁCKOFO



roCy/apcTBa; paccykKaaThb O COBPEMEHHBIX IpobiieMax B CUCTeMe 00Opa3oBaHUs, MOAIEPKUBATh
pa3roBOp Ha TEMY CTAHOBJICHHUS MCIIAHCKON 00pa30BaTENIbHON CUCTEMBI; 0OMEHUBATHCS OMBITOM
U CONOCTaBJIATh HCHAHCKYI0 OOpa3oBaTE/bHYI0 CUCTEMY C POCCHICKOM; TOBOPUTH O
JOCTOMHCTBAX M HEJOCTATKaxX IMOJIydeHHsI BBICHIETO 00pa30BaHUs; IPOTHO3HPOBATH BO3MOYKHBIE
oOpa3oBaTenbHbIe pePOPMBI U OLICHUBAThH CTETNCHb MX BIHMSIHUSA HA PAa3BUTHE OOIIEEBPONECHCKOM
00pa30BaTeNbHOTO MpoIiecca.

16. Tema 2. 30710TOM BEK UCIIAHCKOTO TeaTpa.

[losiBneHne mnepBbBIX TeaTpaybHbBIX Tpynn. CTPOUTENBCTBO NEPBBIX HCIAHCKUX TEaTPOB —
Koppanei. @opmupoBaHue HEHTPOB TeaTpalibHOU KyIbTypbl B Maapuae u Ceunbe. [losiBiaenue
nepBbIx apamarypros: XyaH ne jJa Kyssa u Jlone ne Pyspa. Ilpoussenenus I1. Kanbaepona
(«XXuznp ectb con», «bmarouectuBas Maptay), Tupco ne Monunbl («CeBUIBCKUN O30PHUKY,
«Jdon Xwunp 3enéusle mranbl»), Jlone ne Beru («Cobaka Ha ceHe», «YUHUTelb TaHLEB») Ha
ucnanckoil cuene. KynbTypa mnoBeneHus 3puTens B UCMAHCKOM TeaTpe. ONbIT COBPEMEHHBIX
[IOCTaHOBOK perepTyapa 30J0TOr0 BeKa.

KoMMyHUKaTHBHBIE 33JJa4l: OCYLIECTBIIATh KOMMYHUKAIIMIO B YCTHOM U MUCbMEHHON (hopmMax:

TUCKYyTHpOBaTh O (unocoduu, KylabType, COLMAIbHOW >KM3HM OOIIecTBa Ha MpUMEpe
IpaMaTypruy; pacCykKaaTh O BIMSHUU JIUTEPATypbl Ha PAa3BUTUE TeaTpPalbHOW KYIbTYPHI;
o0cyXJaTh poJib TeaTpa B KU3HU OOIIECTBA; apryMEHTHPOBATh COOCTBEHHYIO TOUYKY 3pEHHUs Ha
OKOJIOTE€aTpaJIbHbIC TEMBI;, y3HABaTh JKECTOBBIN SI3bIK KOMMYHHUKAIIUH, 3aJI0)KEHHBII B peMapKax
KaKIOW MbEChl; MPOrHO3UPOBATH AKTYaIbHOCTh TEM, KOTOpbIE MOTIH OBl OBITH HMHTEPECHBI
3pUTENIO B COBPEMEHHOM TeaTpe.

17. Tema 3. Y tuBUTENbHBINA MUP HUCIIAHCKON JIUTEPATYPHI

OcHoBHBIE ATaMnbl Pa3BUTUS UCHIAHCKON uTeparypbl. Pa3HooOpasue cTusei u )kaHpoB B KaX10i
KOHKpeTHOU 3moxe. CpenneBekoBas juteparypa («llecap o moem Cuue», «Cemb nH(pAHTOB
Jlapsi»). Jlutepatypa smoxu peneccanca («Kuura sxu3nn» Cesitoit Tepessl ae ia Kpyc, «Ku3up
Jlacapuiibo e Topmecay). XKanp peiapckux pomanoB. M. CepBantec - aBTop «Jlon Kuxoray.
Jluteparypa snoxu 6apokko Ha pumepe TBopuectBa Jlyuca ne I'onropsi, @pancucko Keseno u
Cop Xyanbsl. CTaHOBIICHHE STI0XM pOMaHTH3Ma M peanu3Ma: xeHckas nureparypa (Pocanma ne
Kactpo). CoBpemenHnas ucnanckas mo33us Ha npumepe rpynmsl «llokonenue 98». JlocTymHOCTh
JUTEPATYphl CAMOMY IIMPOKOMY KPYTy UMTATEIEH.

KOMMYHI/IKaTI/IBHLIe 3alavyu: OCYHICCTBJIATH KOMMYHHUKAIIUIO B YCTHOﬁ U IHCbMEHHOMU (bopMax:

o0CyXJJaTh ~OCHOBHbIE HANpaBICHHUs Pa3BUTHS HCHAHCKOW  JIUTEpaTyphbl, MPOBOIUTH
CONOCTABUTENbHBIA aHAJIA3 INEPEBOJA HA PYCCKUM A3BIK; TUCKYTHPOBaTh HA TEMY BIIMSHUSA
JUTEepaTyphl Ha OOIIMNH HCTOPUYECKUI KOHTEKCT, MPOBOAUTH HHTEPBbIO Ha TEMY JHOOBIX
JUTEPATypHBIX NPOU3BENEHUI; YWTaTh BCIYX M pa3BUBaThb HAaBBIKM (POHEMATHYECKOIO
BOCIIPUATUS TEKCTOB pPAa3HOIO SA3BIKOBOTO YPOBHS; II€pECKa3bIBaTh KpATKOE COJEpkKaHUE
OCHOBHBIX CIOKETHBIX JIMHUH CIIOKHOTO JIUTEPATypHOTO MIPOU3BEICHUS; BBIpaXKaTh COOCTBEHHOE
MHEHHE O IIPOYUTAHHOM.



18. Tema 4. Tpu Beka UCHIAHCKOM )KUBOITUCH

DTarbl CTAHOBJICHHSI UCTIAHCKOM KUBONMUCH. XYI0KHUKHU 30JI0TOT0 Beka: Dib I'pexo, @paHcucko
CypOapan u Jluero Benackec. IlosiBieHue mnepBbIX MCHAHCKUX LIKOJI KMBOIHUCU. TBOpUECTBO
IIPUJIBOPHBIX UCIIAHCKUX XYA0XKHUKOB Ha npuMepe Jluero Benackeca. Ponp CanbBagopa lanu u
[Tukacco B popmMHupoBaHHE COBPEMEHHOW XYI0KECTBEHHON KyNbTypbl. KOIeKIMU MCTIaHCKUX
My3eeB xkuBonucu: [Ipano, ['yrenxaiim, myseit CansBanopa Hanu.

KoMMyHHKaTHBHBIE 3a/1aud: OCYILECTBIIATh KOMMYHUKALIMIO B YCTHOW U MUCBMEHHON (Qopmax:
JUCKYTHUPOBaThb O 3HAYMMOCTU JKMBOIUCH B COLMAJIBHO-KYJIBTYPHOM KM3HM OOIIECTBA;
OIUCBHIBATh IIPOM3BEIEHUS MCKYCCTBA; BBIPaXKaThb CBOIO TOYKY 3pEHMs Ha IIPOU3BEICHUE
KUBOIIUCH WM €€ aBTopa; OOCYKIaTb BaXHOCTh COXPAHEHHUS KYJIbTYpHOTO Hacleaus;
IIPUHUMATh Y4aCTHE B JUCKYCCUH O COBPEMEHHBIX METOJAX PEHPE3CHTALUH XY 0KECTBEHHBIX
IIPOU3BEICHUN.

19. Tema 5. Uctopus ctpan JlaTuHCKOM AMepUKH

Amepuka B JOKOIyMOOByr0 osmoxy. [lemmdppoBka nucemennoctn Maiisi HO. KHopo3oBBIM.
3aBoeBanue JlaTuHckol AMepHKU: 310Xa KOHKUCTaiopoB. OOpazoBanue B JlatuHckolr AMepuke
HE3aBUCHMBIX TOCyIapcTB. OKCKypc B ucroputo KoaymOuu: KoJOHMAIbHBIA HEpUON,
o0pa3oBaHNe KOTYMOMHCKOM pecCIyOINKH, COBPEMEHHOCTh. YHHUKAJbHAS KyJIbTypa MEKCHKH B
KOJIOHUABbHBIN NIepuo, otaeneHue Texaca, BoitHa ¢ CILIA, npaBnenue [lopdupuo [uaca, uepena
peBosonnii XX Beka. Mictopuss ApreHTHHBL: 3110Xa UHAEHLEB, UCIIAHCKAs KOJIOHUS, ITPaBJICHHUE
Pocaca, nBa mnepuonma mnpasneHus Xyana Ilepona. Crpanunsl ucropunm Ywim: ucnaHckoe
3aceyieHue, OOpeTeHne HEe3aBUCUMOCTH, peOpMbl BO BpeMEHa JEMOKPAaTHYECKOTO MpPaBICHHUS,
Opa Ilunouera, »snoxu mnpesuaeHToB. OctpoB KybGa: noxomymOoBas 3pa, BOHHBI 3a
HE3aBUCUMOCTb, Ntepuo] npasiaeHus Ounens Kacrpo.

KoMMyHUKaTHBHBIE 33JJaul: OCYIIECTBIIATh KOMMYHHUKAIIMIO B YCTHOM U MUCbMEHHON (hopmMax:

JUCKYTHUpOBaTb O  COLMAJIBHO-DKOHOMMUYECKOM  CYIIHOCTM  HMCTOPHYECKHUX  IIPOLIECCOB;
IPOCIEKHUBATh 3aKOHOMEPHOCTh B Pa3BUTHHM JIATHHOAMEPUKAHCKHUX CTpaH; MPOBOJUTH
KOMITApaTUBUCTCKUI aHaIN3 pa3HbIX cTpaH JIaTMHCKONW AMEPHKH; BBICTpAaUBaTh NEPCHEKTHBBI
pa3BUTUS UCXOAS U3 MCTOPUUYECKUX INPEATNOCHUIOK; BBIIEIATh MEKPACOBBIE pa3iIv4Msl pa3HBIX
Hapos10B JlaTuHCKOM AMepukH 11 HeBepOaIbHOM U BepOanbHOM KOMMYHUKAIIUH.

20. Tema 6. O6pa3oBanue U KyJIbTypa cTpaH JlaTuHCcKOH AMEpUKHU

Bricmive yaeOHbie 3aBenenus Jlatunckoit Amepuku: HannoHanbHbIH aBTOHOMHBIA YHUBEPCUTET
Mekcuky, UYWaMCKHA TOCYNApCTBEHHBIM  YHUBEPCUTET, HalMOHaIbHBIM  yHUBEPCUTET
Konym6un. IlepcnekTuBbl 00pa3oBaTENbHBIX MPOTPAMM: CHCTEMa TPAHTOBOM MOIICPKKU.
Pa3BuTHe oOHNAWH KypcOB M MPOrpaMM JUCTAHIIMOHHOTO OOpa3oBaHUS TpU BEAYIIHX
JTATUHOAMEPHUKAHCKUX yHHBEpcHUTeTaX. lIporpamma HaydHOW MOOUIIBHOCTH. MeEXIyHapOaHOE
COTPYJITHHYECTBO.

KOMMyHI/IKaTI/IBHI)Ie 3aa4yu: OCYHICCTBIATE KOMMYHHUKAIIUIO B YCTHOﬁ ¥ IIMCbMEHHOMN Q)opMax:

pacCykiaTb O COBPEMCHHBIX HpO6JICMaX B CUCTEMC 06pa3OBaHI/I}I, NMOAACPIKUBATE PA3rOBOP Ha
TEMY CTAHOBJICHUA HCIIAaHCKO O6paSOBaTCHBHOﬁ CHUCTCMBI, OOMEHMBATLCS OIBITOM H
COIIOCTABJIAITh UCITAHCKYTO O6p8.30BaTCJ'ILHy'IO CUCTCMY C pOCCHﬁCKOﬁ; TOBOPUTH O JOCTOMHCTBAX



U HEJAOCTaTKAaX IOJY4YEHHs  BBICIIErO  00pa3oBaHMsA; IMPOTHO3MPOBATH  BO3MOXKHBIE
oOpa3oBaTenbHbIe peOPMBI U OLICHUBATH CTETNEHb MX BIMSIHUA HAa pa3BUTHE OOIIEEeBPONEHCKOi
00pa30BaTEILHOTO MpoLecca.

21. Tema 7. YKanp mMaru4eckoro peajimzMa B JIJATHHOAMEPUKAHCKOH JTUTEpaAType

Kpatkuil 5KCKypCc B HCTOPHUIO JIATHHOAMEPUKAHCKOM JTepaTypbl. MCTOKM Marmyeckoro
peanusma. TBopuectBo ["abpuaie 'apcust Mapkeca Ha npumepe pomana «CTo JIeT OJUHOUYECTBAY.
Jlmunocts Xynno Kopracapa u 0coOeHHOCTH BOCTIPHUATHS poMaHOB «Mrpa B KIacCHKH U «62
MoJens 11t coopku». Metadusuka Xopxe Jlync bopxeca B «McTtopun TaHro», U3JaHNe KypHaia
«Maptun ®weppor». HobeneBckue naypearbl M0 JaTHHOAMEpUKAaHCKOW smtepatype: Ilabio
Hepyna, Oxrasuo Ilac, Mapuo Baprac JIsoca.

KOMMYHI/IKaTI/IBHBIe 3a/lauud: OCyHICCTBIATh KOMMYHUKAIIUIO B YCTHOﬁ W IINCHMEHHOMH (bopMax:

0o0Cy)XJ1aTb OCHOBHBIE HANpaBICHHUsS Pa3BUTHS HCHAHCKOW  JIUTEpaTyphl, IPOBOJUTH
COIIOCTABUTENIbHBIA aHAJINA3 IIEPEBOJA HA PYCCKUM A3BIK; IUCKYTHpPOBaTh HA TEMY BIIMSIHUSA
JUTEpaTypbl Ha OOIIMH HCTOPUYECKHI KOHTEKCT, MPOBOJUTH HHTEPBbIO Ha TEMY JIIOOBIX
JUTEPAaTypHBIX NPOM3BEIEHUIN; YMUTaTh BCIYX M pa3BUBaTb HAaBBIKM (POHEMATHYECKOIO
BOCIIPDUATHS TEKCTOB pa3HOIO SA3BIKOBOTO YPOBHS; II€pECKa3bIBaTh KpaTKOE COJAEpkKaHUE
OCHOBHBIX CIOKETHBIX JIMHUH CJI0KHOT'O JIUTEPATypHOI'0 IPOU3BEAEHUS; BbIpaKaTh COOCTBEHHOE
MHEHHE O IIPOYUTAHHOM.

22. Tema 8. Kunemarorpad Mcnanuu u JlatuHCKON AMEpHKH

Kunemarorpad Mcnanuu. IlepBble roabl ucnanckoro kuHemarorpadga. Pacuer HEMOro KuHO.
Kunemarorpad Bo Bpems BoiHbI: Padasns Xune u Xyan ne OpayHbs. IlocineBoeHHbIE TOABI:
Xyan Antonno bapnem. HoBoe ncnanckoe kuno Ha npumepe tBopuecta Kapnoca Caypsl. Onoxa
JIeMOKpaTuu B HcraHckoM kuHemarorpade: Ilenpo AnbmonoBap u Anexanapo AmeHabap.
MexayHapoHblii kuHO(pecTuBadb B Banbsnomune u npemus ['oits. Kunemarorpad Jlatunckoi
AmMepuku. ApreHTuHckue mectuaecsaTHuku. Iloatnka @epranno Conanaca. ['onoca mMactepos
MeKCHKaHCKoro kuHemarorpada: Aptypo Puncreitn. Hannonanbsablit CMOTp HOBBIH pexuccepoB
U BBIMIYCKHUKM MeXAyHapoJHOW HIKOJIbI KMHO W TeneBujeHuss Ha KyOe. Yunwmiickoe KHHO
COIPOTHUBIIEHUS Ha puMepe TBopuecTBa bearpuc ['oHcanec. 3Be31Hbli yac ypyraaiicKoro KMHO:
Xyan [1a6m0 PeGenss u [1a6mo [tons. JlaTnHOAaMeprKaHCKOE KHHO Ha POCCHUIICKOM dKpaHe.

KOMMYHI/IKaTI/IBHLIe 3alavyu: OCYHICCTBJIATh KOMMYHHUKAIIUIO B YCTHOﬁ U IHCbMEHHOHU (bopMax:

yMeTb (OPMYIHPOBAaTh OCHOBHYIO MBICIb OTCMOTPEHHOIO KHHOMAaTepHasa; JUCKYyTHPOBAaTb
BOKPYT OCHOBHBIX MpoOJIeM; aHAJU3UPOBaTh CHUJIbHBIE M ciadble CTOPOHBI KHHEeMaTorpada;
BBICTPAWBaTh  IIEPCIEKTUBY  3pUTEIBCKOIO  HMHTEPECA; IPOTHO3UPOBATh  AKTYaJIbHOCThb
3aTparvBaeMbIX NpoOJIeM /il COLMOKYJIbTYPHOTO Ppa3BUTHUSI CTPaHbl; H3y4yaThb pazIUYHbIE
JUAJIEKThl NCIIAHOTOBOPSIIIIUX CTpaH; (POKyCcHpoBaTh BHUMaHKE Ha Mepeaue CMbICIa peur MyTeM
HeBepOaIbHOU 1 BepOaIbHOH KOMMYHHUKAIIUH.

23. Tema 1. OCHOBBI ITIOJTUTOJIOTUA



[Tonutonorusa kak HaydHas aucuuiuiiHa. lleHTpanbable noHATHs. CTaHOBIEHUE U pa3BUTHE,
CTpyKTypa mnonutudeckoil Hayku. IIpodeccus nonuronora. buorpaduueckue cBeaeHus o
BBIJIAIOMIMXCS TOMUTUKAX U YYEHBIX-TIOJUTONIOTaX mpomuwioro. [lomutuueckast Bnacts, GopMbl U
kareropuu BiacTtd. llomutuyeckuid pexum. UenoBek Kak CyOBEKT MOJUTHUKH, MOJTUTHYECKOTO
NoBeJCHUsA. Pa3HOBUIHOCTM MOIUTHUYECKOro ydactus. Ilomurudueckas Kynbrypa. BHemsss
NOJIUTHUKA. 110JIMTONOrUS U COLMOIIOT S, TOJIMTOJIOTUS U IICUXOJIOTHS: B3AUMOJICHCTBHE.

KOMMYHI/IKaTI/IBHBIe 3a/lauu: OCYHICCTBIIATD KOMMYHUKAIIHUIO B YCTHOﬁ M TUCHMEHHOMU (bOpMaXZ

JUCKYTHUPOBaThb O CYIIHOCTH HOpodeccuu IMOJNMUTOJNIOra, O CTPYKType MOJIUTOIOTHH,
apryMeHTHPOBATh CBOIO TOUKY 3PEHHUS; y4aCTBOBaTh B OOCYXJACHUU PA3IMUHBIX MOIUTHYECKUX
pPEeKUMOB U (OpPM BIIACTH; (HOPMYIHPOBATH U AHAIU3UPOBATH MPOOJIEMBI 110 U3YYCHHOH TEMe;
BECTH HETMOATOTOBJICHHBIN AUAJIOT MO 00LIECTBEHHO-TIOJUTUYECKON TEMATHKE.

24. Tema 2. T'ocynapcTBo

CymHnocts rocynapcra. @opmbsl coBpeMeHHOro rocyaapctBa. OCHOBHbIE TEHACHIIMU Pa3BUTHUS
rOCY/IapCTBEHHOCTH B COBpeMEeHHOM Mupe. [ paxmpanckoe obmiectBo. @opmel pasiienus. Chepsl
JeSTENIbBHOCTH TocynapcTBa. l'ocyqapcTBo M yacTHas Ku3Hb. DoOpMHpOBaHHME UYEIOBEYECKOIO
kanuTana. Ponbs nonurudeckoit anutel. O6ecneuenne 6e3onacHocTu rpaxaad. Llenu rocynapcrsa.
I'ocynapctBenno yctpoiictBo Mcnanuu, crpan Jlatunckoit Amepuxu (JIA). 'eononutnyeckue
untepeckl crpaH JIA. VcnaHuss B COBpEMEHHOW cHCTEME MEXAYHAPOIHBIX OTHOIICHUU.
Okcnancus ucnanckoro ss3bika B CILIA, nBys3bune. Ponb kaTonmueckoi 1epkBu B crpaHax JIA.
BHyTpeHHsis 1 BHelIHss moiauTHKa ctpad JIA- kitodeBble HampaBieHus. Pa3Butue oTHOIIEHUN
Mexay crpanamu JIA u Poccueil.

KoMMmyHHKaTHBHBIE 33/1a4H: OCYIIECTBIATh KOMMYHHKALMIO B YCTHOH M NMHUCBMEHHOH (opme.;
y4acTBOBaTh B OOCY)KJIEHUH, W3JIaraTb COOCTBEHHBIE CYXJECHHS, OOMEHUBATbCS MHEHUSIMU,
y4acTBOBAaTh B CUTYallMOHHO-POJIEBON UTPE B BUE IPpecC-KOH(PEPEHIIUU, BBICTYIIUTH B TOM YHUCIIE
B POJIM IEPEBOIUMKA; BECTH IUCKYCCHIO B TOM YHUCIIE C IIPETOABATENIEM IO TPONACHHBIM TEMAM.

25. Tema 3. 'moGasibHbIe IPOOIIEMBI YEIIOBEUECTBA

Kpurepuu Boiienienus rinodanbHbIX npobieM. CouunanbHo-noiuTHYeckue npoodiaemsl. [Ipodiemsl
COLMAJIbHO-9KOHOMHUYECKOM OTCTAJOCTH pa3BUBaroLMXcs cTpaH. O030p HaydHBIX 3HAHUU 00
U3MEHEHUU KiIuMara. MHpOBOW TEXHHYECKUH Mporpecc U NpoOiieMbl SKOJNOrMU. Pecypcsl.
I'mo6anuzanus. Uatepeck! kopnopanuii (Ha mpumepe crpan JIA). [IpaBa uenoeka. Murparust —
COLIMANIbHBIN acnekT. Mexd THuueckue KoH(paukTel. HapkoOusnec (Ha mpumepe ctpan JIA).
Teppopuctuueckas yrposa. Pemurnosssiii TeppopusMm. Mmmwurpauuss u aemorpaduueckue
nporiecchl. Jlemorpadguueckue nmpodiemsl. Y poanuszanusa. Cucrema 3apaBooxpanenusi. MupoBas
IIPOJIOBOJILCTBEHHAs TpobsieMa. HeratnBHoe BausiHuE OMOTEXHOJIOTHI Ha OKPYKAIOILYIO Cpeay,
YyeJI0BeKa U )KMBOTHBIX.

KOMMYHI/IKB.TI/IBHLIC 3alavyu: OCYHICCTBJIATh KOMMYHHUKAIIUIO B YCTHOﬁ U IHCbMEHHOM (I)OpMaXI

B3aMIMOJICHCTBOBATh B TPYIIE JUIs ONPEACIICHUS METOJO0B PEIICHHS HCCIIe0BATeIIHLCKON
mpoOJeMbl, BEIOOpAa UCTOYHUKOB MH(MOpMaIuH, crmocoboB ee cOopa W aHanm3a; OOMEHHUBATHCS
MHCHHUEM II0 IIOCTAHOBKE 3aJda4 U O6CY)K)I€HI/II/I KPpUTCPUCB OLCHKHU PE3YJIbTATOB, YC€TKO
(1)OpMy.]'II/IpOBaTI) BO3MOXXHOCTH HCIIOJIHECHUA IIOCTABJIICHHBIX 3a/lad; BBICKA3bIBATH KaK MOXXHO
0oJIbIIIee KOJMYECTBO BapUAHTOB, OTCTAWBATH CBOIO TO3WIIMIO, IOCTUTATh KOMIIPOMHCCA; BECTH



JUCKYCCHIO IT0 3asBIICHHBIM TE€MaM, YYUTBIBas THII ajJpecara, afanTUPys peub K CHUTYaI[HH
00IIIEeHNS.

26. Tema 4. MexayHapoauble opranu3anuu. KopnopatuBHas »Tuka B Mcmanuum M cTpaHax
Jlatunckoi AMepuku

Omnpenenenre W NPU3HAKK MEXKIyHApOAHbIX opranm3anuid. Knaccudukanus. Adpuxanckuit
CO03. AHJCKOE COOOIIECTBO HALUM. Bcemupnas accoumanus oneparopoB aTOMHBIX
aneKTpocTanuuii. MexayHapoaHoe areHTCTBO o aromHoi sHepruu. BTO. OOH. BPUKC.
MEPKOCYVYP. Ponp MeXIyHapOIHBIX HENPAaBUTEIbCTBEHHBIX OpraHu3aluid.  AKTyalbHbIE
npoOJaeMbl MEeXIYHApOAHBIX opranuzanuii. KopmoparuBHas ¢umiocopuss m KoprnopaTuBHas
KynbTypa. Buapl, NOpUHIMNBI ¥ NPUOPUTETHI, (YHKIMHM KOPIOPATHBHON  KYJIBTYpHI.
dopmupoBaHuE LENEBOro o0pa3a KOPIOPAaTUBHOM KylbTypbl. B3anMocBs3b LieHHOCTEH U
KOPIIOPAaTUBHOM KyJbTYpbl €O cCTpaTeruei pas3BUTUs OM3HEca M IpellpUHUMATEIbCTBA.
CoBpeMeHHbIE KOHLENIMK KOPIOPaTUBHOM KynbTypbl. @OpMHUpOBaHUE KOJEKCAa KOPIOPATUBHON
KyJbTYpbl B OM3HECE U IMpealnpUHUMATeNbCcTBE. POjb KOpHOPAaTHBHOW KyNbTYyphl B pa3BUTUHU
npeanpuHuMarenscTBa U OusHeca. KynbTypa kak Openn. KomMmyHuMKanuu KopropaTHBHOM
KYJIBTYpBI.

KOMMYHI/IKaTI/IBHI)IC 3aa4yun: OCyHICCTBIAThE KOMMYHHKAIIUIO B YCTHOﬁ ¥ IMCHbMEHHOM (1)0pMax:

y4acTBOBaTh B 0OCYKJEHUU, MHCLIIEHUPOBATH MEPETOBOPHI B KOMaHJE (COCTaBUTh M MOAMKUCATH
COTJIallIEHUE), BECTH KPYTJIbIH CTOJI, TUATOTHUecKoe o0IIeHre B 0(ullnaibHON U HeO(hUInaabHON
00CTaHOBKE, MPOBOAMWTH Jae0aThl, POJEBbIE HIPhl M T.I.; IUCKYTHPOBaTh 0O (unocoduun
KOPIIOPaTUBHOM KYJIbTYpPbI B JOPMUPOBAHUU LIEIEBOT0 00pa3a KOMIaHUH Kak OpeH/1a, MPUBOIUTh
MPAKTUYECKHUE IPUMEPBI; PacCyKIaTh O 00CYKIaTh POJIb KOPIIOPATUBHON KYJIbTYpPhI B Pa3BUTHU
NpeIpUHUMATEIbCTBA U OM3HECa Ha OCHOBE KOMIUIEKca YOeXKACHU, IICHHOCTEH U OXKUIaHUM;
y4acTBOBAaTh B OOCYXKIACHUH MU3MEHEHHI COBPEMEHHBIX KOHIENIHi GopmupoBanus u GpyHKUIUN
KOPIOPATUBHOMN KYJIbTYPBI; EaTh COOOIIEHHSI O BBIOOPE CTpaTErvy ¥ MPUHIIUIIOB BEICTPAUBAHUS
KOPIOPATUBHON KYJIbTYpPhl B U3BECTHBIX KOMITAHUSAX -TUTAHTAX.

27. Moayns 1. Mcnanckuit sI3bIK A71s1 OOIIMX Iieneit

28. Moayns 2. UcriaHnckuit sSI3bIK 1711 aKaJIEeMUYECKHUX LeTiei

29. Moayns 3. UcniaHckuit sSi3bIK JIJ1S1 CTICITUATBHBIX TEJIei

30. Moayns 4. MicnaHckuit A3BIK JUIs1 MEKIYHAPOJHOTO COTPYIHUYECTBA



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

HUctopus u puiiocopus KyJabTypbl. JJonoTHUTEIbHbIE IT1aBbI

Heab AMCHUNIMHBI:

dopMupoBaHHE Yy CTYJCHTOB KOMIUIEKCHOTO TMPEACTaBIeHUS O (PyHIAMEHTAIbHBIX
3aKOHOMEPHOCTSX Pa3BUTUsA COBPEMEHHOU KYJbTYPhI M OBJIaJICHHE OCHOBHBIMH ITOAXOJIaMH K €€
U3Y4YEHUIO.

3agauu AMCHUIINHBIL:

» GopMHpOBaHKE METOCTHOTO MPECTABICHUS 00 OCHOBHBIX IMPOOIEMaxX U COOBITHSIX MUPOBOH H
OTEUYECTBEHHOM KYJIbTYpPbl, 0OCOOCHHOCTSIX ITAIIOB €€ Pa3BUTHUS;

® BLIpa6OTKa HAaBBIKOB TBOPYCECKHU MCCICHOBATH CJIOKHBIC, TCOPCTUYCCKHU HAI'PYKXCHHBIC,
TYMAaHUTAapHBbIC TCKCThHI, dKTYAJIU3UPOBATb UX CMBbICIIBI;

* BBIpa0OTKAa YMEHHSI ONpPEEIATh COOCTBEHHBIEC MO3UIMH M apTyMEHTUPOBAHO OTCTAaWBaTh WX,
HCIIOJIb3Ysl BOIIPOCHOOTBETHBIE ITPOLEAYPBI;

® BLIpa6OTKa HAaBbIKOB ITOJIYUCHUSA, aHAJIN3a U O606H.I€HI/I$I HCTOpH‘leCKOﬁ I/IH(bOpMaI_[I/II/I, YMCHU
JJOTMYCCKHU MBICIINTD,

* BBIPAOOTKA YMEHHUS HUCIOIB30BaTh TEOPETHYECKHM MaTepual Mo HaydHO-(uimocodhckoMy
OCMBICIIEHUIO (PEHOMEHA KYJIbTYPHI JIJIs1 POPMUPOBAHUS HAYYHO OOOCHOBAHHOM TEOPETHUECKON U
0011IeMUPOBO33PEHUECKON MTO3UIIMH 00 yJarOIIUXCS;

® BI)Ipa60TKa TBOPYECKOIr0  MBIIUICHUA, CaMOCTOATCIbBHOCTU CY)KIleHI/IfI, HHTEpECa K
OTCYCCTBCHHOMY U MUPOBOMY KYJIIbTYPHOMY HACJICANIO, €TO COXPAHCHUIO U ITPCYMHOXKCHUIO.

ITepedyens miIaHMPyeMbIX pPe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare ocCBOCHUS AUCITUTUIMHBI 00YYaIONIINEeCcs JOJKHBI
3HATh:

— OCHOBHbBI€ KOHIIETIIMH PA3JIUYHBIX 3TANOB pa3BUTHA (HUI0COPUUN KYIbTYPhl, 0COOEHHOCTH 3THX
JTaNoB;

— TIOHATHUS U TEPMUHBI, OTHOCSIIIIMECS K UCTOPUHU U PHIIOCO(DUN KYIbTYpBHI;

— OTJIMYMUTENIbHBIE CBOMCTBA Pa3IMYHBIX 3TANlOB Pa3BUTHS MHUPOBOU (uiocodckoi MbICTH U
OTJENBHBIX (PUIOCOPCKUX TEUSHUI;

— cyTh HanOoJiee 3HaYUMBbIX MTpoosieM (puaocoduu KyabTyphl U OCHOBHbIE BAPUAHTHI UX PEIICHUS
B PAa3JIMYHBIX IIKOJIAX.



yMeTb:

— HCMOJb30BaTh OCHOBBI (UIOCOPCKUX 3HAHUM 11 (POPMHUPOBAHUS MHUPOBO33PEHUYECKON
MO3UIUY;

— MoJiydyaTb, INOHHMMATb, U3y4YaTb U KPHUTHYCCKU AHAIM3UPOBATH HAYYHYIO I/IH(I)OpMaL[I/IIO oo
TEMATUKC UCCIICIOBAHUA U MPCACTABIIATL PC3YJIbTAThI HCCHCHOBaHHﬁ;

— KpPUTUYECKH NIEPEOCMbICINBATh HAKOIICHHBINA OMBIT, U3MEHSTh MPU HEOOXOIUMOCTH MPOPHIIH
npodeccuoHaNbHOM NesTeIbHOCTH;

— IUIAaHUPOBATb W OCYHICCTBIIATHL CBOKO JCATCIBHOCTL C YUYCTOM PC3YJIbTATOB 3TOr0
HIEPEOCMBICIICHUSI.

BJIa/1eTh:

— CHOCOOHOCTBIO HCHOJB30BaTh OCHOBBI (PHIOCOPCKMX 3HAHUH a1 (HOPMUPOBAHHS
MHUPOBO33PEHUYECKON TO3ULINH;

— CIIOCOOHOCTBIO K CaMOOpraHMU3allii U caMo00pa30BaHUIO;
— HaBbIKaMH MMMCbMEHHOT'O apI'yMEHTUPOBAHHOTO U3JI0KEHHUSI COOCTBEHHOM TOUKU 3pEHMUS;
— HaBBIKAMH KPUTHUYECKOTO BOCTIPUATHS HHPOPMALINY;

— 0a30BOl TEPMHUHOJOTUEH W TMOHITUWHBIM amnmapaToM B o0nacTu ucropuud u Quiaocopuun
KYJIBTYPBI.

Tembl U pa3aensl Kypca:
1. Ilpeamet u MeTo uctopuu U puitocopun KyibTypsl Poccun.

[Tonstue «punocopus kynprypb». [lpeamer ¢punocopun KyabTypsl, 0COOEHHOCTH (usocopuu
oTedecTBeHHOM KynbTypbl. KynbTypa kak ¢opma camocoznanusi Hapoaa. Kynerypa Poccun u
MHUPOBO33pEHUE.

2. Ucropus u unocodus KynpTypsl Poccun o Hau. X VI B.

KynbTypa BOCTOYHBIX CIIaBsH, CJaBSIHCKUH TIAHTEOH M s3blUeckue oOpsiapl. BiusHue
BU3AaHTUNCKOW M JAPYIMX KyJIbTYPHBIX Tpaaului. BBeneHWe XpUCTHAHCTBA U €ro KyJIbTYpHO-
ucTopuueckoe 3HaueHue. Vctoku pycckoil KyiabTypbl. CTaHOBIIEHNE HAIMOHATIBHOU KYJIBTYpBHI.
VYcrHOe HapogHoe TBOpuecTBO. CiaBsiHCKasi MUCbMEHHOCTh. JlpeBHepycckas nuteparypa. Poib
ropofoB M pemecia. Pycckas 1epkoBb B JOMOHIOJIBCKMHM IEepUOJ. BiHsHHME MOHTOIBCKOIO
3aBOEBaHUs Ha pa3BUTHE PYCCKOM KynbTyphl. KynpTypHOE pazButue pycckux 3emenb B XIV-XV
BB.

3. KynbsTypa Poccun HOBOro BpeMeHH.

«Obmupienue» pycckor KymbTypel B XVII B. Pacmmpenne KyabTypHBIX CBsI3eH ¢ 3amaaHoin
EBponoii. Co3manme mkos. CnaBsHO-TpEKO-JaTUHCKash akajmemus. HoBble KaHpBI B
mutepatype.Bnusiaue pedopm Ilerpa Benumkoro Ha QopmupoBaHue pycckoil KylbTYpbI:
UCTOpPUKO-puiiocockast OlEeHKa, JUCKYCCHH O POJM MEeTpoBCKUX pedopm. DopmupoBaHue



HalMOHAIBbHBIX KO B KyabType XVIII B. [Tonck HanmoHaabHO-TIOIUTHYECKON UIEHTUYHOCTH.
CnasstHo¢wmibl. 3anaanuku. [IpaBuTenbcTBEHHAS HICOIOTHS U POXKICHUE TEOPUHN «O(DUITHATIEHON
HapoaHocTu». Pa3BuTtne Hayku u TexHuku B Poccum B nepBoii nosnoBuHe XIX B. OTKpbITHS U
TeXHUYecKkue nzooperenus. Jlureparypa u kauronsganue. CTUIM U HAalIPaBJICHUS B JTUTEpAType:
CEHTUMEHTAIIN3M, POMaHTU3M, peasin3M. My3blKaJlbHas KyJbTypa. JKUBOIKCH: OT KilacCuLU3Ma K
poMaHTH3My U peanusMy. Apxurekrypa. Tearp. Bemmkue pedopmbl u pycckas KylbTypa.
[lepemensl B cucteMe OOpa3OBaHMs: YYMJIMINA, IIKOJIbI, THMHA3UU, YHUBEPCUTETHL. PazButue
HAayKU U TEXHUKU. 30JI0TOM BEK PYCCKOM JuTepaTyphl. IIpocBeIIeHHbIN JBOPSHUH U <«TUKUI»
NOMEIIMK. 3HaUEHUE IBOPSIHCKOM KyJIbTYpBbI B UCTOpUH Poccun.

4. Ucropus u ¢punocodpust ICTOPUU OTEUECTBEHHON KYJIbTYPbl HOBEUIIIETO BPEMEHHU.

KynberypHoe pa3sutue Poccuu B nepBoii uerBeptu XX B. ¥ ero 0co0eHHOCTH. «CepeOpsHbIil BEK»:
UCTOpUKO-puiIocopcKkas Xapakrepuctuka. Peomonus u  KyasTypa. KynbTypa pycckoit
smurpaunu. CoBeTckas KylbTypa Kak UCTOpUKO-¢puiocopckuil peHomeH. ColuanaucTUIecKuii
peanu3m. OCOOEHHOCTH U 0011Me YEPTHI pa3BUTHSI MUPOBOM M COBETCKON (puitocopuu U KyabTypbl
B cepeairiHe U BTOopoil monoBuHe XX B. [IpoGnema oreuecTBeHHOTO mocTMoaepHu3Ma. Mcropus u
¢mocodust OTEUECTBEHHOM KYJIBTYPBI OCIETHUX ACCATHIICTHH XX B.

5. COBpeMeHHaﬂ KYyJIbTYypa Poccun n moaxopl K e HU3YYCHUIO.

Owminocodust u kynpTypa Poccum mepBbix aecatuieruit XXI B. IIpobrnema dopmupoBanus
COBPEMEHHON KYJIbTYpPHOM HJIEHTUYHOCTH. DOpPMBI U MPOSIBICHUS COBPEMEHHOW POCCUICKOMN
KynbTypbl. LudpoBas smoxa B KynbTypHO-HUCTOpUYECKOM acmiekre. ColHMalbHBIE CETH Kak
KYJBTYPHBIN (PEHOMEH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Hctopusi u puiiocopusi KyJabTypbl

Heab AMCHUNIMHBI:

dopMupoBaHHE Yy CTYJCHTOB KOMIUIEKCHOTO TMPEACTaBIeHUS O (PyHIAMEHTAIbHBIX
3aKOHOMEPHOCTSX Pa3BUTUA COBPEMEHHOM KYJIbTYpPbl U OBJIAJEHUE OCHOBHBIMU MOJAXOJAMH K €€
U3Y4YEHUIO.

3agauu AMCHUIINHBIL:

» ®opMupoBaHUE 1IEJTOCTHOTO MPEJCTABICHUS 00 OCHOBHBIX MTPOOJIEMax U COOBITHSIX MUPOBOU U
OTEUYECTBEHHOM KYJIbTYpPbl, 0OCOOCHHOCTSIX ITAIIOB €€ Pa3BUTHUS;

® BLIpa6OTKa HAaBbBIKOB TBOPYCECKHU MUCCICAOBATH CJIOXKHBIC, TCOPECTHYCCKHU HAIPYKCHHBIC,
TYMAaHUTAapHBbIC TCKCThHI, dKTYAJIU3UPOBATb UX CMBbICIIBI;

* BpIpa0OTKAa YMEHHSI ONpPEIEIATh COOCTBEHHBIE IMO3UIMN M apTryMEHTHPOBAHO OTCTaWBaTh MX,
HCIIOJIb3Ysl BOIIPOCHOOTBETHBIE ITPOLEAYPBI;

® BLIpa6OTKa HAaBBIKOB ITOJIYUCHUSA, aHAJIN3a U 0606H_[6HI/I$I I/ICTOpI/I‘leCKOﬁ I/IH(bOpMaI_H/II/I, YMCHUA
JJOTMYCCKHU MBICIINTD,

* BBIPAOOTKA YMEHHUS HUCIOIB30BaTh TEOPETHYECKHM MaTepual Mo HaydyHO-(puimocodhckoMy
OCMBICIIEHUIO (PEHOMEHA KYJIbTYPHI JIJIs1 POPMUPOBAHUS HAYYHO OOOCHOBAHHOM TEOPETHUECKON U
0011IeMHUPOBO33PEHUECKON TTO3UIIMH 00YUYAIOIINXCS;

® BI)Ipa60TKa TBOPYECKOIr0  MBIIUICHUA, CaMOCTOATCIbBHOCTU CY)KIleHI/IfI, HHTEpECa K
OTCYCCTBCHHOMY U MUPOBOMY KYJIIbTYPHOMY HACJICAUIO, €TI0 COXPAaHCHUIO U ITPECYMHOKCHUIO.

ITepedyens miIaHMPyeMbIX pPe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI
3HATh:

— OCHOBHbBI€ KOHIIETIIMH PA3JIUYHBIX 3TANOB pa3BUTHA (HUI0COPUUN KYIbTYPhl, 0COOEHHOCTH 3THX
JTaNoB;

— TIOHATHUS U TEPMUHBI, OTHOCSIIIIMECS K UCTOPUHU U PHIIOCO(DUN KYIbTYpBHI;

— OTJIMYUTENIbHBIE CBOMCTBA Pa3lMYHBIX 3TANlOB Pa3BUTUS MHUPOBOU (puiocodckoit MbICAH U
OTJENBHBIX (PUIOCOPCKUX TEUSHUI;

— cyTh HanOoJiee 3HaYNMBbIX ITpodsieM (punocopuu KyabTyphl U OCHOBHBIE BApPHAHTHI UX PELICHUS
B PAa3JIMYHBIX IIKOJIAX.



yMeTb:

— HCMOJb30BaTh OCHOBBI (UIOCOPCKUX 3HAHUM 11 (POPMHUPOBAHUS MHUPOBO33PEHUYECKON
MO3UIUY;

— MoJiydyaTb, INOHHUMATb, U3y4YaTb U KPHUTHYCCKU AHAJIIM3UPOBATH HAYYHYIO I/IH(i)OpMaI_II/IIO 110
TEMATUKC UCCIICIOBAHUA U MPCACTABIIATL PC3YJIbTAThI HCCHCHOBaHHﬁ;

— KpPUTUYECKH NIEPEOCMbICINBATh HAKOIICHHBINA OMBIT, U3MEHSTh MPU HEOOXOIUMOCTH MPOPHIIH
npodeccuoHaNbHOM NesTeIbHOCTH;

— TIUIAHUPOBAaTh W OCYIIECTBJISATH CBOIO JICATEIIBHOCTh C YYE€TOM pPE3yJbTaTOB 3TOrO
HIEPEOCMBICIICHUSI.

BJIa/1eTh:

— CHOCOOHOCTBIO HCHOJB30BATh OCHOBBI  (HIOCOPCKMX 3HaHWUK i1 (popMUpOBaHUS
MHUPOBO33PEHUYECKON TO3ULINH;

— CIIOCOOHOCTBIO K CaMOOpraHMU3allii U caMo00pa30BaHUIO;
— HaBbIKaMH MMMCbMEHHOT'0 apI'yMEHTHUPOBAHHOT'O U3JI0KEHHSI COOCTBEHHOI TOUKH 3pEHMUS;
— HaBBIKAMH KPUTHUYECKOTO BOCTIPUATHS HHPOPMALINY;

— 0a30BOIl TEPMHUHOJOTUEH W TMOHATHMHBIM amnmapaToM B o0nacTu ucTopuu u Quiocoduu
KYJIBTYPBI.

Tembl U pa3aensl Kypca:
1. Ilpeamer 1 MeTO UCTOPUH U HUITOCO(DUU KYTbTYPHI

[Tonstue «punocopus xynprypb». Ilpeamer ¢unocopun KyabTyphl, €€ aKTyaJbHOCTb M
HazHayeHne. OcoOeHHOCTh (PrI0CcO(CKON METOAOIOTUHU B UCCIEA0OBAHNN KYIbTYp. TBOpUECKUit
xapakrtep ¢punocoduu KyabTypsl. KynpTypa kak myTh caMoco3HaHHMs yesnoBedecTa. Kynbrypa u
mupoBo33penue. Knaccudukanns xkoHuenuuili kyiasTypsl. KynbTypa Kak CHCTEMHO-LIEIOCTHOE
€IMHCTBO (hOpM, CIIOCOOOB, NMPOIYKTOB JEATEIBHOCTH, MHCTUTYTOB, MPOLIECCOB U TEHIACHIMN
yesoBevyeckoro ObiTus. KynbTypa B colmanbHoi cpene.

2. ®OpMBI ¥ IPUHIUIBI UCTOPUH U GUITIOCODUH KYJIbTYpHI

[Tpuntuner  coBpemenHou (Quiocopun KynbTypel. OcobeHHocTH ¢opMm  Prtocodcko-
KYJIbTYpPOJIOTHYECKOTO TO3HAaHU. BpeMst 1 MpOCTPaHCTBO KYJIbTYPBI.

ConnokynbTypHas napajaurma.

3. Vcropusi cCTaHOBIIEHHS U pa3BUTUS PHIIOCODHH KYJIBTYphI

MecTo KynbTypbl B CTPYKType€ COBPEMEHHOIO 3HAHMS O KYJIbTYpE, OIPEICICHUE I'PAHUIIBI
¢miocopun KynpTypsl M TEOpUH KyIbTypbl. KylbTypa Kak camMOpa3BHBAOILASCS CHCTEMA.
[Tepuoas! pazsutus KynbTypbl: [lepBoObiTHas KyiabTypa; KyiasTypa [peBnero mupa; KynbsTypa



Cpennux BekoB; Kynbrypa Bospoxnenunss wim Peneccanca; Kynerypa HoBoro Bpewmenu;
Kynerypa Hogeiimero Bpemenu. IlepBoOBITHOCTh Kak KylabTypHBIH Mup. KynbrypHas poib
coOuparenbCTBa, 0XOThI, 3eMJIE/IEINS, CKOTOBOJICTBA, pEMECIIEHHNYeCTBa. Pacmumpstomuiics Mup
IyXOBHOW KynbTyphl. Kpyr mpoOiem, paccmatpuBaembix (uiocoduerd KynbTypsl. OCHOBHBIC
STambl JBOJIONWU TMpEACTaBIeHUNH B obOmactu Quiocopun KynbTypbl. CTaHOBICHHE
XYJ0’KECTBEHHOM KyJbTYphl KaK CUHTE3a MaTepUalbHONW U yXOBHOW KyJbTypbl. CTaHOBIIEHHE
HOJISIPHOCTEH B KyJbType M CcyOKynbType. ToTanmbHBIN pa3psiB KyabTypsl HoBoro Bpemenu c
OblTuiiHON cpenoil. CoBpeMeHHas cuTyauus Kpusuca B KyibType. «HoBas tenecHocTh» B
COBPEMEHHOM KyNbType. ['paHMIIBI «UeIOBEUYECKOT0»/«TeXxHudeckoro». @deHomeHn O0oiu B
KOHTEKCTE «HOBOH TEIECHOCTH» U €€ pe(IeKCcHs B COBpeMEHHOM HcKyccTBe. [Ipenomenue uaein
MEUKAIN3aUU B COBPEMEHHOM XyI0KECTBEHHON KYIbTYpeE.

4. Metoioioruueckrue OCHOBaHUS GUIOCOPHUH KYIbTYPHI

[TonsTHEe «MeETOm», «METOAMKa», «MeTojojorus». YacTHele, oOmeHayuHble U (uiaocodcekue
metonpl. CrnenuanbHbIE METOIbl B TIO3HAHUM KyJAbTypbl. ®Dunocodus KylmbTypel Kak
METOJOJIOTUYECKH ypOBEHb KynabTyposioruu. Komruiekc ¢uiaocodckux MeTonoB H3ydeHUs
KynbTypbl. OOpa3 KyJIbTyphl B 3€pKajle CUCTEMHON U CUHEPI€TUYECKON METO/10I0THH.

5. Kynerypa u npupoaa

Kynbrypa xak HagmpuponHas ¢gopma ObITHS. DKCTPAaBEPTHOCTh KYJIBTYPhI MO OTHOIICHUIO K
npupone. IIpaktuueckue GopMbl OTHOLIEHUS KYIbTYphl K mpupojae. CrnocoObl MPOU3BOJICTBA,
MOJIMTUKAa U TPaKTUKa MPUPOAOIOJIB30BAHUS, TEXHHUKOTEXHOJOruueckoe 3HaHue. CrocoObl
IIPOU3BOJICTBA, OJUTHKA U MIPAKTHKA IPUPOIONOIb30BaHNUs, TEXHUKOTEXHOJIOTMUYECKOE 3HAHUE.
JuanazoH ¢GopM OTHOUICHHS K TMPHUPOJE: OT OO0KECTBICHUS MPHUPOJBl M AJalTallid B €e
PETBHOCTSIX 10 XUIIHUYECKOT0 UCTPEOICHHS 1 HaBSI3bIBAHUS €l 4eJI0OBEUECKON BOJIU.

6. KynbTypa u 061iecTBo

KommyHnukaTtuBHas mnpupoja KyiabTypbl. CrocoObl, Buabl M ¢opmbl oOmieHus. MaccoBble
KOMMYHHKaIMU B KyibType. CyOkynbTypsl. KynbTypa conmanbHbIX HHCTUTYTOB. KyibpTypa kak
cBOOOIHAas AeaTenbHOCTh. [Ipobnema B3aumoieiicTBrs U B3auMooOorameHus KyasTyp. Kyiasrypa
KaK TBOpUECTBO U (opMa camopeanusalii 4YeloBeKka U uenoBeuyecTBa. [loHsATHE «TpaHUI
YeJIOBEYECKOT0» B YCIOBMSIX COBPEMEHHOI'O rUneppeanbHoro oouiecta. [loHsaTue BupTyanbHOU
peaIbHOCTH U €€ poJib B (OPMUPOBAHMM KapTHHBI MHpa. Bupryamusauus 4ernoBe4ecKoro
CYIIIECTBOBaHMs B COBPEMEHHOM OOLIECTBE U KYJIbTYpE.

7. KynbTypa 1 4enoBeK

CO3,Z[8.HI/IC MI/I(i)OB, peiIurun U HUCKYCCTBA; CO3UIAAHUC TCOPCTHUYUYCCKUX 06pa30B MHpa (HaYKa,
(I)I/IJ'IOCO(I)I/ISI, I/I,E[GOJIOFI/I}I). YenoBek Kak 6I/IOCOI_[I/IOKyJIBTypHOC CyHIeCTBO. YenmoBek Kak TBOPCIH U
TBOPCHUC KYJIbTYPHI. HCHHOCTHEUI npupoaa 4YeEJIOBCKaA. SI3pIKH KYJIbTYPBI. BI/IpTya.HI/BaI_II/IH
YCJIOBCYCCKOI'0 CYHCCTBOBAHUA B COBPCMCHHOM O6I_I_ICCTBC U KYJIbTYpC. Heuenopeueckoe-
YECJIOBCUYCCKOC.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

HUctopus u pusiocopuss HAyKu ¥ TEXHOJOTHi. [omoTHUTEIbHBIE TJI1ABbI

Heab AMCHUNIMHBI:

DopMHUPOBAHUE Y CTYAEHTOB KOMIUIEKCHOT'O IIPEJCTABICHUS O Pa3BUTUH TEXHOJIOTUN U HAYYHOT'O
3HAHUA, B3aUMOCBSA3M HAyYHO-TEXHOJOTMYECKUX JOCTHKCHUM U ITOJIMTHYECKUX, COLUAIBHO-
HYKOHOMHYECKHUX IPOIIECCOB, SIBICHUH B 001aCTH PEIUTHH, 00pa30BaHUS U KYJIbTYPHI, TIOITYYeHUE
CUCTEMATHU3UPOBAHHBIX 3HAHUW OO0 OCHOBHBIX 3aKOHOMEPHOCTSX M OCOOEHHOCTSAX BCEMHUPHO-
HCTOPHUYECKOTO MPOLECCa U MUPOBOI'O U OTEYECTBEHHOTO HAYYHO-TEXHOJOTUYECKOTIO Pa3BUTHS.

3agauu AMCHUIINHBIL:

M q)OpMI/IpOBaHI/Ie HCJIOCTHOI'O MPEACTABICHHUA 00 OCHOBHBIX JdTalax HAayYHO-TCXHOJIOTHYCCKOI'O
Pa3sBUTHA YCIIOBCUCCTBA, 0COOEHHOCTSIX ITHUX OTallOB,

® BLIpa6OTKa HABBIKOB BBLICTPpAWBAHUSA ITPHUYMHHO-CICACTBCHHBIX CBs3eH MCKAY U3MCHCHUSIMU B
JKU3HU UCTOPUICCKUX 06].].[eCTB U UX TCXHOJOINYCCKUMU JOCTUXKCHUSAMU,

M BI)Ipa6OTKa IMOHUMAaHUA MECTa U POJIN o0ractu ACATCIIBHOCTH BBIITYCKHUKA B O6HIGCTBCHHOM
Pa3sBUTHUH, B3AUMOCBA3U C JPYTUMHU COTUAJIBHBIMH MHCTUTYTAMU,

* BIpa0OTKA HABBIKOB MOJIYYEHUs, aHAJIN3a U 0000IIEHUsI UCTOpUYECKONH HH(OPMAIH, YMEHUS
JIOTMYECKH MBICIIHUTD;

* BbIpa0OTKa TBOPUYECKOIO MBIIUIEHUS, CAMOCTOATEIBHOCTU CYXKJIECHUH, MHTEepeca K
OTEYECTBEHHOMY W MHMPOBOMY KYJIBTYPHOMY M HAydHOMY HAcCJIEIHI0, €r0 COXPAaHECHHIO M
IIPEYMHOXEHUIO.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIUECs T0JIKHbBI
3HATh:

— OCHOBHBIC 3JTallbl HAYYHO-TCXHOJIOTHYCECKOI'O0 PA3BUTUA YCIOBCUCCTBA, OCOOCHHOCTU 3THX
OTaIllOB,

— IHOHATUA U TEPMHUHBI, OTHOCAIINECCA K UCTOPHUU HAYKHU U TCXHOHOFI/Iﬁ;

— OCHOBHBIC HpO6J’ICMBI u I/ICTOPI/IOFpa(I)I/I‘-ICCKI/IC KOHICIIIHUU UCTOPUHN HAYKH U TEXHOJIOTHI.

yMeTh:



— aHaJIM3upoBaTh MPOOJIEMBbl HCTOPUU HAYUHO-TEXHOJIOTHYECKOro pa3BuTHs Poccuu u mupa,
YCTaHABIMBATh TPUUYNHHO-CJIEICTBEHHBIC CBSI3U MEXKy COOBITHIMH H MPOLIECCaAMU;

— COCTaBIIATH pedepartsl 1Mo 33JaHHON TEMaTHKE;

— TpaBWIBHO OICHHWBAaTh W  OTOMpaTh HYXHYHO  HH(POpPMAIMIO, aHAJIU3HPOBATh,
CHCTEMaTHU3UPOBATh U 0000IIATh ee;

— IJIAaHUPOBATh U OCYIICCTBJIATH CBOIO ACATCIBHOCTD C YUYCTOM PE3YJIbTATOB 3TOI'O aHAJIMU34.

BJIAJETh:

— OPCACTABIICHUAMHA O KIIFOUCBBIX COOBITHSX pOCCHﬁCKOﬁ u BCGMHpHOfI HUCTOPHHU, CBA3AHHBIX C
OCHOBHBIMH HAYYHO-TCXHOJIOTHYCCKUMHU U3MCHCHUSMU,

— HaBbIKaMH aHaIn3a UCTOPHUYCCKUX NCTOUYHUKOB,
— HaBbIKaMU ITMCbMCHHOI'O apIryMCHTHUPOBAHHOI'O U3JIOKCHUA COOCTBEHHOH TOYKHU 3pCHUA;
— HaBbIKaMH KPUTHYCCKOT'O BOCIIPHUATHA PIH(bOpMaI_II/II/I;

— 0a30BOI TEPMHUHOJIOTHEH U MOHATUHHBIM aIlapaToM B 00JaCTH UCTOPUM HAYKU U TEXHOJIOTHIA
Poccun u mupa.

TeMbI U pa3jeiibl Kypca:
1. PazBuTre oTeuecTBEHHOM HayKu U TexHOJIOTUi B 311oXy HTP: ocHOBHBIE MOAXO0ABI K U3YUEHHIO

Onoxa HTP u ee ocobennoctu B Poccun. TpakToBKM MOHSTUS «HAay4HAs PEBOJIOLMS) H €rO
kputhka. OcoOeHHOCTH pa3BuUTUST Hayku B Poccum HoBeiimiero BpemeHH. B3anMocBs3b
TEXHOJIOTUYECKOIO Pa3BUTUS U  COLMAJIBHO-DKOHOMMYECKMX IPOLIECCOB. TEXHOJOIMU U
MOJIUTUKA. TEXHOJIOTUHU U KYyJIbTYypa.

2. Hayka u texnonoruu B Poccun Ha pybexe XIX—-XX BB.

Hayxa u o6pazoBanue B umnepaTtopckoil Poccun na pyoexxe XIX—XX Bs. [I.11. Menaenees u ero
TabnuIa B KOHTEKCTE CTAaHOBJIEHUsI COBpeMeHHO# Hayku. [lapoBo3, mapoxoj, tenerpad: HOBbIC
TE€XHOJIOTUM TPAHCIOPTAa U CBSI3U M HUX COLHUAIBHO-DKOHOMHYECKOE M KYJIBTYPHOE BIIMSHHE.
ITepBast MupoBas BOMHA U €€ BIMSHNE HA Pa3BUTHE OTEUECTBEHHONW HAYKH U TEXHUKHU.

3. Hayka u texHosnoruu B Poccuu B nepBoii nojosuHe XX B.

CTaHOBJIGHHE COBETCKOM MOJCIIM OpraHu3allui HAYKHU. HayLIHO'TeXHI/IquKa}I oTpaciib B
HACOJIOTMYCCKOM, COHOMUAJIBHOM U  IOJMTHYCCKOM  KOHTCKCTC PaHHETO CCCP. Pomb
TEXHOJIOTMYECKHX 3alMMCTBOBAaHUM B METAaIpPOCKTaxX TMCPBBIX MATUIICTOK. Pomib Hay4YHO-
TEXHUYSCKUX TOCTHIKEHHI B ycruexax COBCTCKOI'O (prHTa M1 ThBIJIA. HpOTI/IBOCTOﬂHI/IC «Iyjam u
6pOHI/I». YHpaBHCHI/IC SKOHOMHUKOM B BOEHHOE BpEMA: TCXHOJIOTHU MO6I/IJ'II/I33.L[I/II/I. Coserckas
MmeauiHa. Hagao OpPbI AHTHOMOTHKOB.

4. Hayka u TexHonoruu B Poccun BTopoi moinoBuHsl XX B.



CoBeTcKuii BOECHHO-IIPOMBINUIEHHBIA KOMIUIEKC W TEXHOJorndeckoe pa3Butue. COBETCKHI
aTOMHBIN TpoekT. BoeHHbId M MUpHBIA aroM. KOHKypeHIMs Kak NpUHLUII OpraHU3aluu
cogerckoro  BIIK.  ®deHomen  «HaykorpaioB»,  HOBOCHOMpPCKHH  AKaJeMIOpOJIOK.
WMHCTUTYLIMOHATIBHOE YCTPOICTBO COBETCKOM HAayKH, poOjb HCCIEOBaHUN B By3aX. OcBoecHUE
OnmxHero kocmoca. [Iunmorupyemas KOCMOHABTHMKA, €€ COLIMAIbHOE U MHPOBO33PEHUECKOE
3nauenue. Pons C.I1. Koponesa. Bausinue MapkCUCTCKOM MA€0JI0THU HA Pa3BUTHUE €CTECTBEHHBIX
Hayk B CCCP. KuGepHeTnka 1 KBaHTOBast PU3UKa KaK «OyprKya3HbIC HAYKH» U UX PeaOHIUTALIUSA.
Opranu3zanus napTUHHOTO KOHTPOJIs 32 Haykoi B mocineBoeHHOM CCCP. Hayka u TexHOJIOTHH B
MI03/IHECOBETCKOM 0011ecTBe U KynbType. Counonorus u aeMorpadus oTpaciv UCCIEI0BaHUNA U
pa3pabotok B nozaHem CCCP. ®opmupoBaHue CyOKYJIbTYpbl COBETCKON Hay4YHO-TEXHUYECKOU
MHTEJUIMTCHIUH, «DUBUKI» U «TUpUKny». [IpodiaemMa KBa3WHAYYHOTO U MCEBIOHAYYHOTO 3HAHUS
B no3gHeM CCCP u nocrcoBerckuii nepuon. Hayuno-rexundeckoe pazsutue B no3gaem CCCP u
MUpe: napajuiesy 1 pazauuus. VHTepHET U «COBETCKUI MHTEPHET». DKOJIOIMYECKOE ABUKEHUE
B mupe u B CCCP.

5. Tennenuuu 1 npoOIeMbl pa3BUTHS HAYKU U TEXHOJIOTU B coBpeMeHHoM Poccumn.

Poccust 1 Mup B KOHTEKCTE TIPOOJIEM M MEPCIIEKTUB HAYYHO-TEXHOJIOTHUECKOTO pa3BUTHs B X XI
Beke. KoHuenuuss nocTuHAycTpUadbHOrO o0O0IIECTBAa W €ro IJlaBHble uepThl. Poccus B
NOoCTUHAYCTpHalbHOM Mupe. L{udpoBbie TEXHONIOIMM U OCHOBHBIE TEHACHLUU UX PAa3BUTHUS B
coBpemeHHOM Poccun. Hayka u o6pazoBaHue B ppIHOUHBIX YCIOBUAX. POJIb 0TeuecTBEHHOM HayKu
B COBPEMEHHOM MUPOBOM Hay4HOM COOOILECTBE.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

HUctopus u pusiocopusi HAYKH M TEXHOJIOTHIA

Heab AMCHUNIMHBI:

DopMHUPOBAHUE Y CTYAEHTOB KOMIUIEKCHOT'O IIPEJCTABICHUS O Pa3BUTUH TEXHOJIOTUN U HAYYHOT'O
3HAHUA, B3aUMOCBS3M HAyYHO-TEXHOJOTMYECKUX JOCTHKCHUM U ITOJIMTHYECKUX, COLUAIbHO-
HYKOHOMHYECKUX MPOIIECCOB, SIBICHUH B 00aCTH pEUTHH, 00pa30BaHHS U KYJIBTYPHI, TIOJTy4YeHHE
CUCTEMATHU3UPOBAHHBIX 3HAHUW OO0 OCHOBHBIX 3aKOHOMEPHOCTSX M OCOOEHHOCTSAX BCEMHUPHO-
HCTOPHUYECKOTO IPOLECCAa U MUPOBOI'O H OTEYECTBEHHOTO HAyYHO-TEXHOJIOTHYECKOTIO Pa3BUTHS.

3agauu AMCHUIINHBIL:

M q)OpMI/IpOBaHI/Ie HCJIOCTHOI'O MPEACTABICHHUA 00 OCHOBHBIX JdTalax HAayYHO-TCXHOJIOTHYCCKOI'O
Pa3sBUTHA YCIIOBCUCCTBA, 0COOEHHOCTSIX ITHUX OTallOB,

® BLIpa6OTKa HABBIKOB BBLICTPpAWBAHUSA ITPHUYMHHO-CICACTBCHHBIX CBs3eH MCKAY U3MCHCHUSIMU B
JKU3HU UCTOPUICCKUX O6IJ_[CCTB N UX TCXHOJOTNYCCKUMHM JOCTHUXKCHUAMU,

M BI)Ipa6OTKa IMOHUMAaHUA MECTa U POJIN o0ractu ACATCIbHOCTHU BBIITYCKHHKA B O6HICCTBGHHOM
Pa3sBUTHUH, B3AUMOCBA3U C JPYTUMHU COTUAJIBHBIMH MHCTUTYTAMU,

* BIpa0OTKA HABBIKOB MOJIYYEHUs, aHAJIN3a U 0000IIEHUsT HCTOpUYECKON HH(pOpMAIUY, YMEHUS
JIOTMYECKH MBICIIHUTD;

* BbIpa0OTKa TBOPUYECKOIO MBIIUIEHUS, CAMOCTOATEIBHOCTU CYXACHHUM, UHTepeca K
OTEYECTBEHHOMY W MHMPOBOMY KYJIBTYPHOMY M HAydHOMY HAcCJIEIHI0, €r0 COXPAaHECHHIO M
IIPEYMHOXEHUIO.

ITepedyens miIaHMpPyeMbIX pe3yJIbTATOB 00y4eHHS MO TUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIUECs T0JIKHbBI
3HATh:

— OCHOBHBIC 3JTallbl HAYYHO-TCXHOJIOTHYCCKOI'O0 PA3BUTUA YCIOBCUCCTBA, 0COOCHHOCTU 3THUX
OTaIllOB,

— IHOHATUA U TEPMHUHBI, OTHOCAIINECCA K UCTOPHUU HAYKHU U TCXHOHOFI/Iﬁ;

— OCHOBHBIC HpO6J’ICMBI u I/ICTOPI/IOFpa(I)I/I‘ICCKI/IC KOHICHIIHUU UCTOPHUU HAYKH U TEXHOJIOTHIA.

yMeTh:



— aHaJIM3upoBaTh MPOOJIEMBbl HCTOPUU HAYUYHO-TEXHOJIOTHYECKOro pa3BuTHs Poccum u mupa,
YCTaHABIMBATh TPUUYNHHO-CJIEICTBEHHBIC CBSI3U MEXKy COOBITHIMH H MPOLIECCaAMU;

— COCTaBIIATH pedepartsl 1Mo 33JaHHON TEMaTHKE;

— TpaBWIBHO OICHHWBAaTh W  OTOMpaTh HYXHYHO  HH(POpPMAIMIO, aHAJIU3HPOBATh,
CHCTEMaTHU3UPOBATh U 0000IIATh ee;

— IJIAaHUPOBATh U OCYIICCTBJIATH CBOIO ACATCIBHOCTD C YUYCTOM PE3YJIbTATOB 3TOI'O aHAJIMU34.

BJIAJETh:

— OPCACTABIICHUAMHA O KIIFOUCBBIX COOBITHSX pOCCHﬁCKOﬁ u BCGMHpHOfI HUCTOPUH, CBA3AHHBIX C
OCHOBHBIMH HAYYHO-TCXHOJIOTHYCCKUMHU U3MCHCHUSMU,

— HaBbIKaMH aHalIn3a UCTOPHUYCCKUX NCTOYHUKOB;
— HaBbIKaMU ITMCbMCHHOI'O apIryMCHTHUPOBAHHOI'O U3JIOKCHUA COOCTBEHHOH TOYKHU 3pCHUA;
— HaBbIKaMH KPUTHYCCKOT'O BOCIIPHUATHA PIH(bOpMaI_II/II/I;

— 0a30BOI TEPMHUHOJIOTHEH U MOHATUIHBIM allapaToM B 00JacTU UCTOPUU HAYKU U TEXHOJIOTUN
Poccun u mupa.

TeMbI U pa3jeiibl Kypca:

1. Pa3BuTHMEe HayKM W TEXHOJOTMH B HCTOPHYECKON NEPCIEKTHBE: OCHOBHBIE IOJIXOJbI K
U3YYEHHUIO.

I/ICTOpI/IH B CUCTEMC COHHUAJIBHO-TYMAHUTAPHBIX HAYK. OCHOBEBI MCTOA0JIOTHH HCTOpI/I‘lCCKOﬁ
HAayKH. I/ICTOpI/IH HU3YUCHUS U aKTYAJIbHBIC IMOAXOJbI K U3YUCHUIO HAYUHO-TCXHUYCCKOI'O Pa3BUTHAL.
[TonsTue TEXHUYCCKOI'0, TCXHHUKH, TCXHOJIOTUH. [TousTue HAayKH. Hpe)lCTaBJ'IeHI/Ie 0 «HOpM&J’ILHOfI
HAyKe» U «Haquoﬁ PEBOJIIOIUN», «KHAYIHOM COO6IJ.[CCTB€)). Y4yeHbIl 1 HHXXCHCP KaK COMNaJIbHAA
pOJib, CTATYC, HpO(beCCPIH. B3anMocCBsA3b U B3aMMOBIHSHHUE HAaYYHO-TCXHOJIOTUYCCKOTO PA3BUTHA
" CONUAJIBHBIX, ITOJIMTUYCCKUX, SKOHOMUYCCKHUX MTPOLECCOB.

2. TexHosoruu nepBoOLITHOTO O0IIeCTBa U J[peBHETO MUpa.

CenbCKOXO03SIIICTBEHHAs! PEBOJIIOLMS KaK MepBasi TEXHOJIOTUYECKAs] PEBOJIIOIUS B UCTOpUU. Poiib
3epHOBoOro 3emiueaenus. [Ipupoano-reorpadudeckue GpakTopsl pa3BUTHS MEPBBIX IUBUIU3ALUN U
JUCKYCCHUHU O KOHUEIINHU CeNbCKOX03sicTBeHHOU peBomonuu JIx. Jaiimonaa u [x. Ckorra.

HayuHnble 1 TexHONOrMYecKre 3HaHUSI B aHTUUHOM MHUpE, APUCTOTENb KaK «IIE€PBBIA yUEHBIN»?
Juckyccnn o ponu IepKBU U OOTOCIIOBUS B pa3BUTUU HAayuHBIX MO3HAHUU B 3amaaHoil EBpore,
BIMSIHUE KOCMOTOHUU U Qu3uku Apucrotens B Cpennue Beka. [IpoOGiema eBpononeHTprusma B
M3YYEHUU HCTOPUU HAYKM U TEeXHMKH. Peuenius Hacienuss aHTUYHOCTH B apabOCKOM MHUpE U
BIUSIHUE apabckoll HaykH B cpenHeBekoBod EBpone. 3Hanus u texHonoruu B JlpeBueM Kurae.
«ITapagoxc Huaxamay.

3. Hayka n Texnosornu Ha nopore HoBoro BpemeHu.



Poxxnenne HaykHm B COBPEMEHHOM IIOHMMAHHH, €€ TEOPETUYECKHE M HHCTUTYLHOHAJIBHBIE
ocHoBaHuA. [IpunBopHOE OOLIECTBO M MaTpOHaX Kak (DakTOpbl pa3BUTUs Hayku. [ ammieo
I"anunen npu asope Meauun. PasmexeBaHne HAy4HOIO U «HEHAYYHOI'O»: POJIb U MECTO AIIXUMUU
B Pa3BUTUU PaHHETO HAy4HOro 3HaHMs. CTaHOBIEHHE M MHCTUTYLIMOHAIM3ALMS 3KCIEPUMEHTA
Kak crocoba MpOM3BOJICTBA, JOKAa3bIBAaHUS M NMPE3CHTALUU HAYYHBIX 3HAHWHA. DKCIIEPUMEHTHI
P.boiins. [TpobieMa npukiaaHoON NPUMEHUMOCTU paHHUX Hay4HbIX 3HaHUU. HaydHoe 3HaHME B
Poccum ot Ilerpa I no Exarepuns! II, poxxnienune AxkagemMun Hayk.

«PeBomonivss B BOGHHOM J€Jie»: OT H300peTeHusi IMmopoxa 0 MacCOBOTO HCIOJIb30BAHUS
orHectpenbHoOro opyxwus. [Ipobnema HU3K0i 3()(heKTHBHOCTH paHHETO OTHECTPEIHLHOTO OPYXKHSL.
OpranuzalioHHblE MHHOBAllMM B BOEHHOM Jene. llouemy «peBomronusi B BOEGHHOM JEJIE»
npousonuia B 3anaaHoi EBpone, a He B Kurae? Biusinue nepexo/ia K MacCOBOMY MCIIOJIb30BaHUIO
OTHECTPEJILHOTO OpPY)KHs Ha CTAHOBJIEHHE COBPEMEHHOW OOPOKpATHM: KOHLEHIUS «BOEHHO-
¢uckanpHOTO TOCYIapCcTBay U npeodpazosanus [lerpa I B Poccum.

YV HCTOKOB MPOMBIIUIEHHON PEBOJIIOLMH: TAPOBOM ABUTraTeNb. [IepBbie MOMBITKY UCIIOIB30BAHUS
napoBoro japurarens B 3amagHod EBpome m Poccum. Ilpobnema paspeiBa MeXIy HaydHBIM
3HAHUEM U TEXHOJIOTHSIMU Ha PaHHEM dTarle MPOMBINIICHHON peBostonuu. Jnoxa [Ipocsemenus
u «pombinuieHHoe [IpocBemieHue». DKOHOMUYECKMM W WHCTUTYLHMOHAJIBHBI KOHTEKCT
BHEJIPEHUSI MAPOBOTO ABUTaTENs B AHMIIHH. [Ipennockuik 111 BOSHUKHOBEHHS TPOMBIITUICHHON
PEBOJIFOLIUH.

4. Hayka u texnonoruu B XIX croneruu.

4. Hayka u texnonoruu B XIX cronerun.

Or kycrapHoro K (aOpu4yHOMY TMpOU3BOACTBY. JIBMXKEHME K CTaHIApTU3aLUU U
B3aUMO3aMEHIEMOCTH  JE€TaJlei B  MacCoBOM INpPOU3BOACTBE. Pa3Butue  opyxelHOU
npoMsiluIeHHOCTH B Poccnn u Mupe B XIX Beke.

N300peTeHne ucCienoBaTeIbCKOr0 YHUBEPCUTETA. YNAJ0K KJIACCHYECKOr0 YHHUBEPCHUTETA B
XVIII cronetun. HanoneonoBckuii yHuBepcuteT. ['yMOOIBAT U HOBas MOJI€Ib YHUBEPCUTETA B
KOHTEKCTE MPYCCKOro TMOJIUTHYECKOro mpoekta. OT TrymMOOJbATOBCKOTO YHUBEPCUTETAa K
CTaHOBJIEHUIO HOBOW MOJeNu uccienosarensckoro yuusepcurera B CIIA. Poxxnenue HayuHon
nabopaTopuu, €€ CcolualbHas OpraHu3alus M CcolualbHble mpeoOpa3oBaHus. PasButue
TEXHUYECKOro o0Opa3oBaHus. Hawano 1ulaHupoOBaHMsS HAyKM, ILEHTpAJIM3alMs HayYHbBIX
yupexaeHuit, oopazoBaHus. Bo3HUKHOBEHNE U HBOJIOIMS TEXHUUYECKUX HAYK. Y HUBEPCUTETHI U
YHHUBEpCHUTETCKas Hayka B umnepaTtopckoit Poccun. J[.M. Mennenees u ero Tabiuiia B KOHTEKCTE
CTAaHOBJICHUSI COBPEMEHHOM HAYKH.



[TapoBo3, mnapoxoa, Tenerpad: HOBBIE TEXHOJIOIMHM TpaHcHopTa, cBa3H. CouuanbHoe
KOHCTPYMPOBAaHHUE TEXHOJOTMM U HUX COLHUAIbHO-DKOHOMUYECKOE, KYJIBTYPHOE BIUSHHUE.
TexHosIornueckoe pa3BUTHE U €BPOIEHCKUI KooHnanusM XIX Beka.

5. OcHOBHBIE TPOOJIEMBI HAYYHO-TEXHUYECKOTO pa3BUTHs B XX — Havase X X1 B.

HayuHo-TexHuueckas peBoiironus XX BEKa: OCHOBHBIE KOHTYpHI. IlepBast MupoBas BoliHa U ee
BIMSHUE Ha pa3BUTHE Hayku U TexHUkU. DopcupoBanHass unaycrpuanuszauus B CCCP u
CTaHOBJIEHUE COBETCKOW MOJIENIM OpraHu3auuu Hayku. Haciieque napckoro BpeMeHHU, COBETCKUE
MHHOBAIlMM M MEXIyHapoJHble Mozaenu. HayuHo-mccrienoBaTenbCKuii MHCTUTYT Kak (opma
opranuszanuu Hay4Hoil nesrenbHoctu B CCCP.

®enomen «Oonbiioit Haykn» B Mupe 1 CCCP B mOCIIeBOCHHBIN MEPHOA: WHCTUTYLHOHAIHHBIE
acriektol. Jloxman B. Byma (Science, the Endless Frontier) B CLIIA. Oco6eHHOCTH OpraHu3anuu
HayyHo-TexHojorudeckoro komiuviekca B CCCP: ponb AkagemMuu HayK, BYy30B, OTPacie€BbIX
WHCTUTYTOB. «XOJIOJHAs BOWHA», TIOHKAa BOOPYKEHHMM M HAyYHO-TEXHMYECKOE DPAa3BUTHE.
Coserckas ¢usuka. CoBETCKHI aTOMHBIN IPOEKT.

Hayka u TexHomorun B coBeTCKOM oOuiecTBe M KyibType. CoBeTCKash Hay4dHO-TEXHUYECKOU
MHTEJUIMTEHLMU: OT «CTapblX» CHEIOB K CIYyXKallUM COBETCKOTO TIOCYyAapCTBA. YUEHBIH U
WH)KEHEp KaK MaccoBasi Tpodeccusi B IOCIEBOCHHBIA mepuoa. DEeHOMEH «HayKOTpaloBy,
HOBOCHOMpCKHiA AkazgeMropozok. Hayka 1 TeXHHKa B COBETCKOM MacCOBOM KyJbType.

OT TEXHOIOTHYECKOTO OHTY3HMa3Ma K KPHUTHKEC HAYYHO-TCXHHUUYCCKOI'O IIporpecca B MHUPEC B
nocyieBoeHHbIN niepuo. Joknaa Pumckomy kiny0y «lIpenenst poctay. DKOJIOTHUECKOE ABUKEHUE
B Mupe u B CCCP. YcroitunBoe pa3Butue. [locTkonoHnanusm.

Tpanchopmaliusg HayqHO-TEXHOJIOTUYECKOU cdepbl K koHIly XX Beka. [loHsATHE MHHOBALINIA, IUKIT
u (QopMBI OpraHu3ali MHHOBALIMOHHOTO Mpolecca. Hayka B smoxy riobanusanuu. HoBbrit
MEHEKEpHAJIM3M B HayKe M BbICIIEH 1iKoiie, ero kputuka. Coserckue HTP B mo3nHecoBeTckuit
U TOCTCOBETCKHH TMEpPUOJ: WHCTUTYIIMOHAJIBHBIE, OpraHW3aIlMOHHBIE M TPOQPECCHOHAIbHBIC
MIPEEMCTBEHHOCTH U TPaHCPOPMAIIUH.

Hossle rexnonornn XXI Beka 1 CBsI3aHHbIE C HUMHU ATUYECKHE U COLIMaIbHbIE BHI30BBI. LlndppoBbie
TEXHOJIOTUM WU OCHOBHBIE TEHACHLUMU HUX pPa3BUTHS. KOHUTHBHBIN KanuTaJIW3M: 3HAHWUS U
uHpOpMalKs KaK BakHEHue pakTopsl COBPEMEHHOT0 MPpou3BoCTBa. L poBoe HepaBeHCTBO,
UpoBbIe HUACHTUYHOCTH, OHJIAH cooOmiecTBa, HH(poBble mpocTpaHcTBa. Kubopru,
MOCTTYMaHU3M, «yMHBIE» TEXHOJOTMM M PEKOHPUTYpalllud YeloBeuYeCKOW-Heuel0BeUeCKOn
AIr€HTHOCTH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukiaagnas MaTeMaTuKa 1 HHGoOpMaTHKA

Hanpasiennocts: MaTtemaTuka

HUctopusi Poccun. JlonojiHUTEIbHBIE TJIABbI

Heab AMCHUNIMHBI:

@opMHUpPOBaHUE y CTYACHTOB KOMIUIEKCHOTO TMpEICTaBIeHUs] 00 HMCTOPHYECKOM pPa3BUTUU
Poccun, ee Mecte B MHPOBOI U €BPOTICHCKONM ITUBUIIM3AINHY, CUCTEMATH3UPOBAHHbIC 3HAHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX U OCOOCHHOCTSIX BCEMUPHO-HCTOPUIECKOTO MPOIIECca, ¢ aKIIEHTOM
Ha uzydyenue ucropuu Poccun.

3agauu AMCHUIINHBIL:

* 3HaHHWe ABMXKYIIMX CHJI M 3aKOHOMEPHOCTEH HMCTOPHUYECKOrO IPOILecca; MECTa YesIOBEKa B
VICTOPUYECKOM IIpoLecce, HOIUTHIECKOH OpraHn3ayy o0IecTBa;

¢ NOHUMAHHC TPAKAAHCTBCHHOCTU U HATPUOTHU3Ma KaK MNPCAAHHOCTU CBOCMY OTe‘IeCTBy,
CTPCMIICHUS CBOUMHU HeﬁCTBHHMH CIIY’KUTb €ro HMHTEpECaM, B T.4. U 3allIUTC HAIUOHAJIbHBIX
HHTCPCCOB POCCI/II/I;

M ITIOHMMaHHEC MHOF006paBI/I$I KYJIBTYpP u III/IBI/IJII/ISaIII/Iﬁ B ux BSaI/IMOILGﬁCTBHH,
MHOT'OBaApHAHTHOCTHU UCTOPHUYCCKOTO IMPOoLEcca,

¢ IOHUMAHHUEC MECTa U POJIN obOmactu ACATCIIbHOCTU BBIITYCKHHKA B O6H.ICCTB€HHOM Pa3BUTHN,
B3aUMOCBA3U C APYTUMU COUUAJIbBHBIMHA UHCTUTYTAMU,

* BbIpa0OTKA HABBIKOB MOJIYYEHHs], aHAJIM3a U 0000IEHUS NCTOPUUECKON HH(pOpMaLK, YMEHUS
JIOTUYECKH MBICIIUTD;

¢ TBOPYECKOC MBIIUICHUC, CaMOCTOATCIBbHOCTD CY)KIICHI/II\/'I, HHTCPEC K OTCUCCTBCHHOMY WU
MHPOBOMY KYJIIBTYPHOMY U HAYYHOMY HACJICANIO, €TI0 COXPAHCHUTIO U IIPCYMHOXKCHULO.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO JTUCHUIINHE (MOAYJIIO)

B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUeCs JOMKHBI

3HATh:

— OCHOBHBIE 3aKOHOMEPHOCTH UCTOPHUECKOT0 IIPOIIECCa;

— 3TaIbl HCTOPUYECKOTO pa3BUTHs Poccuu, nepuoau3aiuio U XpoHOJIOTHIO €€ HCTOPUH;
— MECTO U poJib Poccuu B HCTOpUH YETIOBEUECTBA U B COBPEMEHHOM MUDE;

— OCHOBHBIC q)aKTBI, CO6I)ITI/I$I, SABJICHUS U IMTPOLECCHI, KIIFOYCBLIC IATHI, reorpa(bnquKI/Ie pcajinn u
NepCoOHaINN UCTOPHUUN Poccnu B X B3aMMOCBSI3H U B XpOHOJ'IOl"PI‘-IGCKOﬁ OCICA0OBATCIBHOCTH,

— HOHATUSA U TCPMHUHBI, OTHOCAIIUECCA K UCTOPUHU POCCI/II/I;



— OCHOBHBIE MTPOOJIEMBI M HCTOpUOTpadUUecKre KOHLEMIUN OTEYECTBEHHOIN HCTOPUU.

yMeTb:

— AHanu3upoBaTh NpodaeMbl uctopuu Poccuu, ycTaHaBIMBaTh NPUYMHHO-CIICICTBEHHBIE CBS3H;
— aHAJIM3UPOBATh U OLEHUBATH COLUAIIBHYIO U 3KOHOMUYECKYIO0 HH(POPMALIUIO;

— IUIAHUPOBATh U OCYILECTBIATH CBOO IE€ATEIBHOCTD C YYETOM PE3YyIbTaTOB ATOIO aHAJIN3A;

— COCTaBJIATH pedeparsl 1Mo 33JaHHON TEMaTHKE;

— TpaBWIBHO OICHWBAaTh W  OTOMpaTh HYXHYHO  HH()OpPMAIMIO, aHAJIU3HPOBATh,
CHCTEMAaTHU3UPOBATh H 0000IIATh €¢.

BJIAJ1€Th:

— O6H.[eHay‘lHBIMI/I H CIICHUAJIbHBIMH HCTOPUYCCKUMHU MCTOJaMH, crocobaMu H cpeacrBamMu
I/ICCJ'IG,I[OBaHI/Iﬁ B 00JIaCTH OTE€UECTBEHHOU HCTOpHUH;

— TMPEACTaBICHUSMU O COOBITUSIX POCCUWCKOM M BCEMHPHOM HCTOPHHM, OCHOBAaHHBIMU Ha
IIPUHIMIIE UCTOPU3MA;

— HaBbIKaMHU aHaJIn3a HCTOPHUUYCCKUX UCTOUYHUKOB,
— HaBbIKaMU IMMCbMCHHOI'O apIryMCHTHUPOBAHHOI'O U3JIOKCHHUA COOCTBEHHOH TOYKH 3pCHUA;
— HaBbIKaMU KPUTHYCCKOI'O BOCIIPHUATUA I/IH(i)OpMaLII/II/I.

— 06a30BOI TEPMUHOJIOTHEN U MOHATUHHBIM arnapaToM B obsactu ucropuu Poccun.

Tembl U pa3aensl Kypca:

1. Ilepuonuzanust u xpoHoJorus HoBewe uctopun Poccun. [1pobneMbl HCTOYHUKOBEACHUS U
ucropuorpaduu uctopuu Poccun XX — navana XXI B.

[TpoGnembl mepuoau3auu HoBee uctopuu Poccun. Oco6€HHOCTH UCTOUYHUKOB 110 HOBEUIIIEH
uctopuu Poccun. OTpakeHne CIOpHBIX BOIPOCOB OTEYECTBEHHONW MCTOPUHM HOBEHIIIETO BpEMEHU
B POCCHUICKOM 1 3apyOeKHON HCTOPUUECKOI Hayke 1 o0IiecTBeHHOM quckypce. Mcropus Poccun
XX u Hauana XXI B. 1 OCHOBHbBIE COOBITHS U TIPOIIECCHI BCEOOIIEH NCTOPUH.

2. Poccus Ha pyoexe XIX—XX BB. 1 B Hauane XX B. [lepBas mupoBast BoiiHa.

Poccnsa B Hawane XX B. IIpormBopeuns «pycckoro kamuranusmay. Pyccko-sSnoHCKas BOIHA.
OO6mecTBenHas xu3Hb. JInbepanusm u koncepatusM. Pesomorus 1905-1907 rr. CtaHoBieHue
poccuiickoro mnapiameHtapusMma. l[lomutnueckne maptum B Poccum Hayana Beka: TEHE3MC,
KJIacCU(UKalus, IporpaMmbl, TakTuka. ['ocymapcTBeHHas ayma U ['oCcylnapCTBEHHBIN COBET.
PernonanpHas cTpykTypa ynpasieHus. MecTHOE caMOynpaBiieHUE. Y CHIIEHUE TOCYIapCTBEHHOTO
peryianpoBaHus 3KOHOMHUKH. DkoHoMuueckue pedopmsl C.1O. Burre u I1.A. Cronbinuna.

Poccus B cucreme MexayHapoAHBIX OTHOIIEHUN. [IpoOiemMbl JOTOHSIOIICH MOJEpHU3AINH.
«BocTouHbIi1 Bompocy Bo BHeNIHeH nonutuke Poccuiickoit umnepun. Kanuranuctuueckue BOWHbI



koHIa XIX — Havana XX BB. 32 PhIHKH COBITA U UCTOYHHUKH CHIPbs. 3aBEpIIICHUE pa3jesia MUpa 1
00opr0a 32 KOJIOHUH.

Poccusa B IlepBoii mupoBoi BomHe. IIpuunubl BeTyruieHuss Poccuu B BOMHY, IUIaHBI BEACHUS
0oeBbix neictBuil. IlonroroBka k BoifHe. Otambl IlepBoit MupoBoil BoiiHBI. bpycunoBckuit
npopsbiB. VicToku 0011eHAIIMOHAIBHOTO KpU3HUca. Y CUJIEHHE KPU3Kca BIACTH B FO/J(bl BOMHBI.

3. Benukas Poccuiickast peBostoniysi. boabIIeBUKM NPUXOAAT K BIAacTU. I'paskjaHckast BOiHa.

®eBpaiibekasi peBostoniusi. Bpemennoe npasutenbcTBO U Ilerporpanckuii Coser. CouuanbHO-
SKOHOMMYECKas MOJUTHUKAa HOBOM BiacTtu. Kpusucel Biactu. bosblneBHCTCKas cTpaTerus:
npudrHbl Mooeapl. OkTsI0ph 1917 1. DKkOHOMHUYECKas MporpamMma OOJIBIIEBUKOB. [ pakiaHckas
BoitHa 1 uHTepBeHIMs. [lepBbie maru coBeTckoil BracTH. TpaHcopmaius 10pEeBOTIOIMOHHBIX
uaeil OOJIBIIEBUKOB: TOCYJAapCTBEHHOE YIIpaBJICHHUE, apMus, JIKOHOMHUKa. DopMupoBaHue
OJIHOMAPTUHHON cucTembl. CTAaHOBIIEHHE HOBOM MPAaBOBOW CHUCTEMBI: OT IEPBBIX JEKPETOB 0
Koncturynuu 1918 r. I'ocynapctBeHHOE ycTpoilcTBO. «COBETCKasi AEMOKpaTHUs» U MapTUUHbIE
opraHbl. 3aMeHa KOHCTUTYLIMOHHBIX OPraHOB BJIACTU Ype3BblualiHbIMU. LleHTpanuzanus BiacTu.
DKOHOMHYECKHUE, COIMAIbHBIC U MOJUTUYCCKUE ACTICKTHI TOJUTUKH «BOCHHOTO KOMMYHH3Ma.
Kpusuc «BOEHHOTO KOMMYHHU3MaY.

['paxxnanckasi BOWHA: TPUYMHBI, JEUCTBYIOIIME JHIA, IMOJUTHYECKHUE MPOTPAMMbI CTOPOH.
Kpacubeiii u Genbiii Teppop. IlpuumHBI TOpa)keHHUs aHTHOOJBIIEBHCTCKUX cuil. Poccuiickas
smurpamus. CoBerckas Poccuss Ha MexayHaponHoW apeHe. bpectckuit mup. BoenHnas
WHTEPBEHLIUU CTpaH AHTaHTHI. H3zonsms CoBeTckoi Poccun. KomuHnrepH.
AHTUKOMUHTEPHOBCKHUM IMAKT.

4. CCCP B 1920-x — 1930-x rr. «CTanuHcKas MOACPHHU3AIH.

OCHOBHBIE HalpaBJIeHUs OOLECTBEHHO-MTOJUTHYECKOTO U rocynapcrBeHHoro pa3sutus CCCP B
20-30-e romel. HoBas »skonommueckas mnonutuka (HOII): cymHOCTs W HampaBieHUS.
CeeprbiBanne HOII. BuyrtpunapruiiHas Oopb0a: AMCKYCCHH O MYyTAX COLHATUCTUYECKON
MoaepHu3aiun oduiectsa. Bospbimenune M.B. CtanuHa. DKOHOMHYECKHE OCHOBBI COBETCKOI'O
MOJIMTUYECKOrO pekuma. MUPOBOM dKOHOMMUYECKHH Kpu3uc 1929 r. m «Benukas Iernpeccus».
Juckyccun 0 TOTanuTapu3Me B COBpPEMEHHOH  uctopuorpadpuu. @DopcupoBaHHas
UHAYCTpUAIN3alus: MPEINOChUIKM, MCTOYHHUKM HAKOIUIEHMs, MeTon, Temmnbl. [lomuTuka
CIUIOIIHOM KOJUIEKTHBM3ALMN CEJIbCKOTO XO35MCTBA, €€ JKOHOMHYECKHE M COLMAJIbHBIC
nocneacTsus. IlonbITk Bo3Bpara K rpaHuuaM Poccuiickodl nMiepuu: COBETCKO-(PUHIISHICKAS
BoitHa; npucoenunenue [Ipudbantuku, beccapabum, CeBepHoit bykoBunbl, 3anagHoN YKpauHBbI.

5. Bennkas OtedecTBeHHas BoiiHA. OPOHT U THLIL.

CCCP Bo BtOpoii mupoBoii u Benukoii OteuectBeHHON BoWHax. OOIIECTBO B TOABI BOWHBI.
[Taptuzanckoe nBwxeHue. OCHOBHBIE 3Talbl BOCHHBIX JAeicTBHIl. HaudanmbHbld >Tam BOMHBIL.
MockoBckas OutBa. Cpakenuss BecHbl — jeta 1942 r. Cramunrpanckas u Kypckas OWUTBBI,
KOPEHHOM MEePENIoOM B X0/1€ BOMHBI. «JlecsaTh CTANMHCKUX yaapoB» - cpaxeHus 1944 r. Onepanus
«barpatunony. 3aBeparoniuii 3Tan BolHbl. B3arue bepiauna.

CoBeTckoe BOEHHOE MCKYCCTBO. I'€pOM3M COBETCKHX JIOJIE B oAbl BOMHBL. Polib cOBETCKOro
ThUIA. ['OCynapcTBeHHBIN cTpol. Muitntapu3anus anmnapara. Y IpaBJIeHHe dJKOHOMUKOM B BOCHHOE
BpeMsl. BiusHue 10BOEHHOM MOJAEPHU3ALMU YKOHOMHUKH HA XOJ BOEHHBIX JelCcTBUNA. Pemarommii



Bkiman Coserckoro Coro3za B pasrpoMm dammsma. Terepanckas, SnruHckas, Ilorcmamckas
KOH(EepEeHIIHH.

6. be3 cpoka 1aBHOCTH: MPECTYIJICHHUS TUTICPOBCKOTO HAllM3Ma Ha OKKYITHPOBAHHBIX COBETCKUX
TEPPUTOPUSIX.

Wneonoruyeckue  OCHOBbI ~ HAMCTCKUX — MPECTYIUIEHMH  NPOTHB  YEJIOBEYHOCTH  HA
OKKynupoBaHHbIX Tepputopusix Coserckoro Coroza. HMnes «obecnieueHuss KU3HEHHOTO
IpocTpaHcTBa» B uueosornu Tperbero Peiixa. Hamucrckas nosMTHKa «OKOHYATEIBHOIO
pelieHus  eBpelickoro  Bompoca». IIpecTymuieHns NOpoTMB  MUPHOIO — HAaceleHUs Ha
OKKYIIMPOBAaHHBIX COBETCKUX TeppuTopusx. Konnenrpanuonssle areps. KaparenbHble oTpsabl,
MeTOAbl OOpbOBI C MAPTU3AaHCKUM [JBM)KEHHEM. VICIonb30BaHHME TPYAa COBETCKHX Tpa)IaH
BiacTsMu ['epmanuu. JlesaTenbHOCTh rectano Ha okKynupoBaHHbIX TeppuTopusix CCCP. [lonarue
reHouuga. [Ipouecchl MNPOTUB TUTIEPOBCKUX MPECTYMHUKOB. XapbKOBCKHHM TpHOyHAIL.
Hriopubeprckuit TpuOyHan u ero 3HaueHue. [IpecTyruieHus SIMOHCKUX OKKYMAIlMOHHBIX CHUJ Ha
tepputopun CCCP, Tokuiickuii TpudyHai.

7. CCCP B 1945-1991 rr.

BoccranoBnenne HapogHOTO XO3siicTBA M JUKBUAANUs atoMHOM mMoHomnosmu CIIA. Brnusaue
MEXIYHAPOJAHOW CUTyallUM Ha HalpaBJieHWE Pa3BUTHUS SKOHOMHKH. BOEHHO-TIPOMBINIICHHBIHA
KOMIUIEKC. BiacTe 1 00111ecTBO B epBbIe MOCIEBOCHHBIE roibl. boprOa 3a BiacTh mocie cMepTH
N.B. Cranuna. [Ipuxox x Biaactu H.C. XpymieBa. [lonbITku OOHOBIIEHUS COLMATUCTHYECKON
cuctembl. OJkoHomuueckue pedopmbl  1950-1960-x  romoB, mNpPUUMHBI HX ~ HEyJady.
[IpOMBINIIEHHOCTh: CHIDKEHHE TEMIOB MojaepHu3anuu. «OtTenenby B JyXOBHOU cdepe.
3Hauenne XX n XXII crezgos KIICC.

Mecto CCCP B nocneBoennom mupe. [Ipepamenue CIIA B cBepxaepxaBy. Hauano «xonogHoi
BOIHBI» U €€ BIMSIHME Ha SKOHOMUKY M BHEUIHIOIO MOJUTHUKY. Pacman KOJTOHMAIbHOM CUCTEMBI.
Cozmanne HATO u COB. ®opmupoBanue comuanmuctuueckoro jgareps u OBJl. Co3ganue u
pa3BUTHE MEXIYHAPOIHBIX (PUHAHCOBBIX cTPYKTYp (Bcemupnsiit 6ank, MB®, MBPP). Boenno-
MOJIMTUYECKHE KPU3HCHI B paMKax «X0JI0JHON BOMHBI». Conmanuctuyeckuit tarepb. KoHQIUKTHI
M3-3a pa3IMyuil B BOCIPUSATUHU Kypca «aectamuHuzanuny: Bearpus, [lonsma, Kurait, AnbGanusi.
JInbepanuzauus BHemHell nonutuky. [lonsiTku auasnora ¢ 3anagom. MexayHapoaHbIe KPU3HUCHI.
Tpanchopmanivss HEOKOJIOHMANM3Ma M SKOHOMHUYEcKass riolanusanus. VHTerpaunoHHbIe
npoiiecchl B mocieBoenHor EBpomne. Kapubcekuit kpusuc (1962 r.).

CCCP B 1964-1985 rr. Teopus pazsuroro couuanusma. Poib celpbeBbIX pecypcoB. CrarHanus B
HDKOHOMHUKE U MPENKPU3HCHBIE sIBIEHUS B KOHIIE 70-x — Havane 80-X IT. B cTpaHe. 3aBUCUMOCTh
OT 3allaJHbIX BBICOKMX TEXHOJIOTUH. 3aBUCUMOCTBH CEJIBCKOTO XO3SAHCTBA OT IOCYAAapCTBEHHBIX
unBectuuii. [lonsiTku Mogepuuzanuu: pepopma A.H. Koceirnna. CHHXeHUE TEMIIOB Pa3BUTHUSA
10 OTHOILIEHUIO K 3anagHbM cTpanaM. FO.B. AHpornoB v nonbITka aIMUHUCTPATUBHOTO PEILICHUS
KPU3HUCHBIX MTPOOIIEM.

Mexnynaponnoe mnonoxenue. BoitHa Bo BberHame. Apabo-u3pamsibCKuil  KOH(IUKT.
Conmanuctuyeckoe JBWKEHUE B cTpaHax 3amaza M Bocroka. IlombiTkm KoHcepBauuu
CYILIECTBYIOIIEr0 MHUponopsaka B Hadane 70-X romoB. «Paspsakay». YiaydlleHHe OTHOIIEHUH ¢
3anagom. XenbcuHCkHe cornameHus. O0ocTpeHue oTHoIIeHUi B koHue 70-x — Hauane 80-x
roqoB. Boiina B A¢ranncrane. 3akIIOUUTENbHBIN 3Tl «XOJIOIHON BOWHBD.



[Tpu4uHBI ¥ TIEpPBHIE MOMBITKHA BCECTOPOHHETO peOopMUPOBAHUS COBETCKOM cucTeMbl B 1980-¢ rr.
[leqn ¥ OCHOBHBIE 3Tallbl «IEPECTPONKN». «HOBOE MOJIUTUYECKOE MBILIJICHUE» U U3MEHEHUE
reomnonuruueckoro nojiaoxenuss CCCP.

Buemnss nomutuka CCCP B 1985-1991 rr. Koner «xoso0/1H0# BoiHBD». BBIBO] COBETCKMX BOMCK
n3 Adranucrana. Pacmag COB um Kpusuc MHPOBOH COIMAIMCTHYECKOW cHCTeMbl. Kpax
ounossspaoro mupa. ['KUIT u kpax cormanuctudeckoro peopmaropctsa B CCCP. Pacrman CCCP.
O6pazoBanue CHI'.

8. Poccusd B koHne XX — Hauaine XXI B.

N3mMeHeHnsT SKOHOMHYECKOTO M IMOJUTHYEeCKoro crtposi B Poccum 1990-x rr. JluGepanbHas
KOHIEMNIHS POCCUIICKUX pedopM: Mepexo K PbIHKY, (OPMUPOBAaHKE IPaXkAaHCKOr0 00IIECTBA U
npaBoBoro rocyaapctsa. «lllokoBast Tepanus» sKOHOMHYECKUX pedopMm B Hayane 90-X roaos.
Peskas momspuzanus obmectBa B Poccun. VYXyniieHHe 3KOHOMHUYECKOTO —TOJOKEHUS
3HAYUTENIbHOM YacTu HaceneHus. Poib chIpbeBbIX pecypcoB. Poccuiickas 5KOHOMUKA B MUPOBOU
9KOHOMMUECKOI cucTeMe.

Koncturynuonnsiii kpusuc B Poccun 1993 r. u nemoHtax cucrembl Biactd COBETOB.
Koucturymus P® 1993 r. Cucrema paznenenus Biacteit. [Ipesunent. ['ocynapcrBennas Jlyma.
[Mpunmune! penepanusma. Hayka, KynbTypa, 00pa3oBaHHe B phIHOYHBIX yclnoBuax. ConuanbHas
[[EHa U MIePBBIEC PE3yIbTaThl pePopM.

Boenno-nonutudeckuit kpusuc B Yeune. Buemnss nonutuka Poccuiickoit @eneparuu B 1991—
1999 r.

[TomuTudeckue mapTuu W OOMISCTBCHHBIC JBIDKEHUS Poccuu Ha COBPEMEHHOM JTare.
[Ipesunentckue Be160ps 2000, 2004, 2008 u 2012 rr. Kypc Ha ykperieHue rocyaapcTBeHHOCTH,
SKOHOMUYECKUM TOABEM, COIUAIBHYI0 M TIOJUTUYECKYIO CTaOMIBHOCTh, YKpEIJIEHUE
HAI[MOHAJIbHOU OE€30MaCHOCTH.

Poccuss B MHMpOBBIX MHTETpallUOHHBIX Ipoleccax U (OPMUPOBAHUU  COBPEMEHHOM
MEXIYHAPOAHO-IIPAaBOBOM CHUCTEMBI. PenuauBel «X0nogHON BOWHBDY. Mecro Poccun B
MeXIyHapoaHbIX KoH(uukrax Havana XXI B. Poccus m CHI'. Poccust B cucteme mMupoBoit
SKOHOMHMKM M  MEXIYHapOJIHBIX cBsized. [oOanmuzanust MHpPOBOrO  HSKOHOMHUECKOTO,
MIOJINTUYECKOTO M KYJIBTYPHOTO ITpocTpaHcTBa. Koner ogHononspraoro mupa. [loesienue poau
KHP B mupoBo#i skoHomMuke u nonutuke. Pacmmpenne EC Ha Boctok. Pomnb Poccuiickoit
®denepanii B COBPEMEHHOM MHUPOBOM coo01miecTBe. PernoHanbHbie U ri00adbHbIE UHTEPECH
Poccun. Boccoenunenne Kpeima ¢ Poccueit u poct MexayHapogHoi HanpskeHHOCTH B 2010-x
IT.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

HUctopus Poccun

Heab AMCHUNIMHBI:

@opMHUPOBAaHUE y CTYACHTOB KOMIUIEKCHOTO TPEACTaBICHUS 00 HCTOPUYECKOM pPa3BUTHH
Poccun, ee Mmecte B MHPOBOI U €BPONCHCKON ITUBUIIN3AIUU, CHCTEMATH3UPOBAHHBIC 3HAHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX U OCOOCHHOCTSIX BCEMUPHO-HCTOPUIECKOTO MPOIIECca, ¢ aKIIEHTOM
Ha uzydyenue ucropuu Poccun.

3agauu AMCHUIINHBIL:

* 3HaHWe ABMXKYIIMX CHJI U 3aKOHOMEPHOCTEH HCTOPHYECKOTO IpOIecca; MecTa 4YeloBeKa B
VICTOPUYECKOM IIpoLecce, HOIUTHIECKOH OpraHn3ayy o0IecTBa;

¢ NOHUMAHHC TPAKAAHCTBCHHOCTU U HATPUOTHU3Ma KaK MNPCAAHHOCTU CBOCMY OTe‘IeCTBy,
CTPCMIICHUS CBOUMHU HeﬁCTBHHMH CIIY’KUTb €ro HMHTEpECaM, B T.4. U 3alllUTC HAIIMOHAJIBbHBIX
HHTCPCCOB POCCI/II/I;

M ITIOHMMaHHEC MHOF006paSI/I$I KYJIbTYpP u III/IBI/IJH/I?,aIII/II\/JI B ux BSaI/IMOIIef/'ICTBI/II/I,
MHOT'OBaApHAHTHOCTHU UCTOPHUYCCKOTO IMPOoLEcca,

¢ IOHUMAHHUEC MECTa U POJIN obOmactu ACATCIIbHOCTU BBIITYCKHHKA B O6H.ICCTB€HHOM Pa3BUTHN,
B3aUMOCBA3U C APYTUMU COLUATIBHBIMU UHCTUTYTAMU,

* BbIpa0OTKA HABBIKOB MOJIYYEHUs], aHAIN3a U 0000IIEHHs] UICTOPUUECKON MH(OpMaLUU, YMEHHUS
JIOTUYECKH MBICIIUTD;

¢ TBOPYECKOC MBIIUICHUC, CaMOCTOATCIBbHOCTD CY)KIICHI/II\/'I, HHTCPEC K OTCUCCTBCHHOMY WU
MHPOBOMY KYJIBTYPHOMY U HAYYHOMY HACJICANUIO, €T0 COXPAHCHUIO U ITPEYMHOXKCHUIO.

ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO JTUCHHUILINHE (MOAYJIIO)

B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUeCs JOMKHBI

3HATh:

— OCHOBHBIE 3aKOHOMEPHOCTH UCTOPHUECKOT0 IIPOIIECCa;

— 3TaIbl HCTOPUYECKOTO pa3BUTHs Poccuu, nepuoau3aiuio U XpoHOJIOTHIO €€ HCTOPUH;
— MECTO U poJib Poccuu B HCTOpUH YETIOBEUECTBA U B COBPEMEHHOM MUDE;

— OCHOBHBIC q)aKTBI, CO6I)ITI/I$I, SABJICHUS U IMTPOLECCHI, KIIFOYCBLIC IATHI, reorpa(bnquKI/Ie pcajinn u
NepCoOHaINN UCTOPHUUN Poccnu B X B3aMMOCBSI3H U B XpOHOJ'IOl"PI‘-IGCKOﬁ IOCJICA0OBAaTCIBHOCTH,

— HOHATUSA U TCPMHUHBI, OTHOCAIIUECCA K UCTOPUHU POCCI/II/I;



— OCHOBHBIE MTPOOJIEMBI U HCTOpUOTpadUUIECKie KOHLEMIIUN OTEYECTBEHHON HCTOPUH.

yMeTb:

— AHanu3upoBaTh NpodaeMbl uctopuu Poccuu, ycTaHaBIMBaTh NPUYMHHO-CIICICTBEHHBIE CBS3H;
— aHaJIM3MPOBATh U OLICHUBAThH COLMAIIBHYIO U S3KOHOMUYECKYIO0 HH(POPMALIUIO;

— IUNIAHUPOBATH U OCYILECTBIATH CBOIO IEATENBHOCTh C YUETOM PE3YJIbTATOB 3TOr0 aHAJIN34,

— COCTaBJIATH pedeparsl 1Mo 33JaHHON TEMaTHKE;

— TpaBWIBHO OICHWBAaTh W  OTOMpaTh HYXHYHO  HH()OpPMAIMIO, aHAJIU3HPOBATh,
CHUCTEMAaTHU3UPOBATh U 0000IIATh €¢.

BJIAJ1€Th:

— O6H.[eHay‘lHBIMI/I H CIICHUAJIbHBIMH HCTOPUYCCKUMHU MCTOJaMH, crocobamMu u cpeacrBamMu
I/ICCJ'IG,I[OBaHI/Iﬁ B 00JIaCTH OTE€UECTBEHHOU HCTOpHUH;

— TMPEACTaBICHUSMU O COOBITUSIX POCCUWCKOM M BCEMHPHOM HCTOPHHM, OCHOBAaHHBIMU Ha
IIPUHIMIIE UCTOPU3MA;

— HaBblIKaMHU aHaJIn3a HCTOPHUUYCCKUX UCTOYHUKOB;
— HaBbIKaMU ITMCbMCHHOI'O apryMCHTHUPOBAHHOI'O U3JIOKCHUA COOCTBEHHOH TOYKH 3pCHUA;
— HaBbIKaMU KPUTHYCCKOI'O BOCIIPHUATUA I/IH(i)OpMaLII/II/I.

— 06a30BOI TEPMUHOJIOTHEN U MOHATUHHBIM arnapaToM B obsactu ucropuu Poccun.

Tembl U pa3aensl Kypca:

1. WcTopus B cucteMe COIMANIbHO-TYMAaHUTAPHBIX HAayK. MIcTOUHHKOBEIEHNE U UCTOpUOTpadus
ucropuu Poccun

Mecto ucropuu B cucreMe Hayk. OOBEKT M HpeaMeT HCTOpUuYecKoll Hayku. Poib Teopuu B
NO3HAaHUM Tpouuioro. Teopus W METOAONOTHs HCTOpuueckodl Hayku. CylHOCTb, (HOpMBI,
byHkuuu ucropudeckoro 3uanus. Mcropus Poccun — HeoTbemiiemMas 4acTh BCEMUPHOM UCTOPHUU:
olmiee M OCOOEHHOE B MCTOPHUYECKOM pa3BUTUU. OCHOBHBIE HaNpaBJIEHUS COBPEMEHHOM
ucropuyeckoil Hayku. CTaHOBIIEHHE W pa3BUTHE UCTOpHOrpaduM Kak HAyYHOW JHUCHUIIIMHBI.
HcTtounnku o oredecTBeHHOM cTopuu. CriocoOb! ¥ YOpMBI MOTYUEHNUs, aHAIU3a U COXPAaHEHHUS
ucropuyeckoit nHpopmaru. OakTopbl UCTOPUUYECKOTO PA3BUTHUS: MPUPOIHO-KINMATHYECKHH,
THUYECKUH, HKOHOMUYECKHUH, KYJIbTYPHO-IIOJINTUYECKUI. XPOHOJNOIMS M IEPUOIU3ALUs
MHUPOBOM HCTOPHH, €€ BapuUaHTbl M NPUHLUIBI BBIJEIECHUS 3TallOB MCTOPUHU 4YEJIOBEUECTBA,
KOHIEMNIUY UCTOPUYECKOTO PA3BUTHS

2. Bocrounsle cnaBsne. [IpeBHss Pyces. Pycckue 3emnu B XII — nepsoit Tpetn XIII B.

3acenenue Bocrounoii EBponbl. Ceeproe [IpuuepHomopse B I ThIc. 10 H.3. — Haydaze I ThIC.H.O.
Cnassine u Benukoe nepecenenue HapogoB (IV-VI BB.). CnaBsHckue miuemeHa B EBpone u ux
cocequ. Buzantus m Haponsl Bocrounoii EBpormbl. BBIT M XO3fHCTBO BOCTOYHBIX CJIABSH.



OOwecTBeHHbIE OTHOWICHWsT M BepoBaHUs. CIIaBIHCKUM IIAHTEOH WU SA3bIYECKUE OOpAIbI.
[TpoGnembl 3THOTEHE3a U paHHEH UCTOPHUHU CIIaBSH B UICTOPUYECKOM HayKe.

CranoBieHHe pyccKoil rocyapcTBeHHOCTH. DopMUpOBaHUE COIO30B IUIeMeH. Beue u ero poib B
JpeBHECIaBIHCKOM obmiecTBe. KHs3b u apykuHa. TOProBbIil yTh «U3 Bapsr B rpeku». Jlerenna
0 NIPU3BAHUH BapsTrOB U €€ HCTOPUYECKHE OCHOBAHMUS.

HCpBBIe PYCCKHE KHA3bA U UX ACATCIIBHOCTb: BOCHHBIC ITOXO/AbI 1 peq)oprI. I[aHI) 1 JaHHHU4YCCTBO.

O6pa3zoBanue peBHEPYCCKOTO rocy1apcTBa. JBOJIOLMS IPEBHEPYCCKOM rOCY/1apCTBEHHOCTH B
XI-XII BB.: 0T eauHOBIACTUS JI0 MEXJI0ycoOuunl. JlpeBHepycckuil ropoia. Boennsble,
JUIUIOMaTHYeCKUe U ToproBble KOHTakThl Pycu m Buszantum B IX—X BB. Bnagumup CaAroil.
BBenenue xpucTuaHcTBa U €ro KyJIbTYPHO-UCTOPUUECKOE 3HAUECHHUE.

CpenHEeBEKOBbE KaK CTaJusl UCTOPUUYECKOTo mpolecca B 3anagHoil EBpome, Ha Boctoke u B
Poccun: TexHOMOTHY, TPOU3BOICTBEHHBIE OTHOLICHHS M CIIOCOOBI SKCILTyaTallu, OJTUTHYECKUE
cucteMbl. @eoganu3m 3anagHoil EBpomnbl U conuanbHO-3KOHOMHUYECKU cTpoit [IpeBHelt Pycu:
CXOJICTBA M pa3nuuusd. BiacTHble TpaauLIMM M MHCTUTYTBl B rocynapctBax BocrouHoi,
LenTtpansHoit u CeBepHoit EBponsl B pannem cpenneBexoBbe. Cocenu [Ipeueit Pycu B [X—XII
BB.. BusanTtusa, cinaBsHCKHE CTpanbl, 3anagHas EBpoma, Xazapus, Bomkckas bynrapus.
MexxayHapoaHbie CBsI3U IpeBHEPYCCKUX 3eMenb. KynbrypHbie Biusaus BocToka u 3amana.

I[peBHepyCCKOC TocyaapCTBO B OLCHKAX COBPCMCHHBLIX HCTOPUKOB. HI/ICKYCCI/IH 0 XapakTepe
06H_[6CTBeHHO-BKOHOMquCKOﬁ (I)OpMaI_II/II/I B OT€UYECTBECHHOM HayKe.

SApocnaB Mynpeiii. «Pycckas mpaBma». Bmacte u coOcTtBeHHOCTh. OCHOBHBIE KaTeropuu
HaceneHus. KHs3p u GospctBo. McToku pycckoil KynbTypbl. CTaHOBIEHHE HAlMOHAIBHOM
KyJIbTypbl. YCTHOE HapojaHoe TBopuecTBO. CnaBsHCKasgs MNHCbMEHHOCTh. JIpeBHepycckas
auTeparypa.

[Tpuuunsl pazapobienHoctu. MexoycoOHas 6oprda kHs3el. KpynHeinre 3eMin U KHIKECTBa
Pycu, ux ocobennoctu. Benukuit HoBropoa. Xo3siiicTBeHHOE, COIMATLHOE W MOJIHTHYECKOE
pazsutue. Brnanumupo-Cy3nanbckoe kHskecTBO. Ponb ropomoB u pemecna. Ilonutuueckoe
ycTpoiicTBo. ["anuiko-BonbiHCKOE KHSKECTBO. 3eMiieienue, ropoaa u pemecio. Ponb GosipcTsa.
O0benunenue kHskecTBa pu Pomane Mctucnasude u Jlanuune [anuikom

3. Monromnbckoe 3aBoeBanue u uro. Pycckue zemnu B XIII-XIV Bekax

OO0111eCTBEHHO-PKOHOMHYECKUH CTPOH MOHTONBCKUX TuieMeH. (OOpa3oBaHHME MOHTOIBCKOMN
nepkaBbl. [IpuuvHBI W HampaBiI€HUST MOHTOJBCKOW HKcmaHcuu. Ynyc [xyuu. OppblHCKOE
HamectBue Ha Pycb. OOpasoBanue 3omoroir Opgpl, €€ COLMAIbHO-?PKOHOMHMYECKOE H
MOJIMTHYECKOE YCTpocTBO. Pych moj Biacteio 3onotoit Opasl. Anekcanap Hesckuit u Jlanunn
lamuukuii. Umnepckuii nopsaok. Mro u auMckyccuss 0 €ro poiau B CTaHOBIEHUMM Pycckoro
rocynapcta. Mcnamu3zanust Oppl 1 mpaBOCiaBHAS IEPKOBb.

Arpeccusi KpecTOHOCHEB B MNpubantuiickue 3emiu. Peiapckue opaensl. boprba HapomoB
[Tpubantuxu u Pycu mpotuB kpecroHocueB. Pasrpom mBenoB Ha Hese. JlemoBoe moOowiie.
OObenuHEeHNE JTUTOBCKUX 3€MeJlb U CTAaHOBJEHHE JIMTOBCKOIO TocyAapcTBa. Pycckue zemim B
cocraBe Benukoro kHsxecTBa JInToBCKOTO.



BoccranoBneHne SKOHOMHMYECKOTO YPOBHSA IIOCIE€ HAIIECTBUS MOHroijo-tatap. Dopmbl
COOCTBEHHOCTH M KaTeropuu HaceneHus. Kus3b, 00spcTBO, IBOpsAHCTBO. ['opom u pemecio.
[{epkoBb U TyXOBEHCTBO, EPETUUECKHUE IBUKEHUSI.

Pycw u 3onotas Opna B XIV B.: 60pr0a 3a BenMKoe KHSHKCHHE. DKOHOMHYECKOE U TTOTUTUIECKOE
ycuineHrne MockoBckoro kasbkectBa. boproa Mockssl u TBepu. iBan Kanura. JImutpuii JloHckoi
U Hayasio OOphOBbI 3a CBep:keHue opablHCKoro ura. bursa Ha Boxke. KynukoBckas 6utBa u ee
sHaueHune. OOocoOneHue 3amaaHbIXx TeppuTopuii Pycu. Bemmkoe kHspkecTBo JluToBckOoe u
[Tonpura. Oco6oe monoxxenune HoBropozackoi pecmyonuku. OtHomeHUs ¢ MOCKBO#

4. Mockosckoe rocyaapctso B XVI-XVII BB.

Ycunnenne MocKOBCKOTO rocyAapcTBa. 3aBeplIeHHe Ipoliecca COOMPAaHUs BOCTOYHBIX PYCCKUX
semenb. MBan II1. [Ipucoeaunenune Horopoaa u apyrux 3emens. butsa Ha p. Yrpe. O6pa3zoBanue
eaunoro Pycckoro rocynapcra. [lomutudeckuii ctpoit. @opMupoBaHre OpraHoB LIEHTPAIBHOMN U
mectHo Buactu. CyneOnuk 1497 r. bospckas nayma. TocymapeB paBop. Ilpukassi
HcnomenuBanue kKak Gopma omaaTsl Tpyda «IMHOBHHKOBY. OpraHuzanus Boiicka. LlepkoBb u
BEJIMKOKHSDKECKast BiacTh. boppba wmocudusn um Hectspkarenedd. Hunm Copekumit m Mocud
Bomnonxkuii. [lepkoBusiit cobop 1503 1.

Teppuropus u Hacenenne Poccun B XVI B. Bacumuit 1II u ero nosmmrtuka. Enena I'nnHckas.
bosipckoe npaBnenue. Benuanue Ha napctBo MBana I'po3Horo, popmupoBanue caMmoaepkaBHOU
uaeonorun. N30pannas Panga u ee pedopmel. 3emckuii cobop. Cynebnuk 1550 r. LlepkoBp u
rocyaapctBo. Ctornaseiii cobop. Boennsie mpeobpazoBanusi.

OcHoBHbIE HanpaBiieHUs BHelIHel nonutuku Meana IV. Bkitouenne B coctaB Pycu Kaszanckoro,
AcCTpaxaHCKOIO XaHCTBa W Hadajo npucoequHenus Cubupu. Ykpemnenue nozuuuii Poccun Ha
Kagskaze. Otnomenusi ¢ Kpeimckum xanctBoM. «Jlukoe momney. KazauectBo. boprba 3a BbIxon K
banTuiickomy mopto. JIuBonckas BoitHa (1558—1583 rr.). O6pazoBanue Peun Ilocnonuroii (1569

r.).

OnpuuHuHa W npUuuHBl €€ BBeneHusa. OmnpuuHblii Teppop. ColManbHO-KOHOMHYECKUE U
MOJIMTUYECKHE MTOCIIEICTBUS ONIPUYHUHBI.

®enop Moannosnu. Bremnssa nonutuka Poccun B koHue XVI B. YupexxeHne narpuapuiecTsa.
CTpouTensCTBO YKpEIUIEHUH Ha I0KHBIX U 3amaJHbIX pyOexax. [Ipobnema mpecrononacnenus.
bopuc I'ogyHOB 1 ero noiauTHka. Y4pexaeHue naTpuapuecTsa.

Oxonorudeckuil kpusuc u Bocctanus Hadyana X VII B. XVII Bek — snoxa BceoO111ero eBpornenckoro
Kpusnuca. CHHXpOHHOCTb KPU3UCHBIX CUTYyalluil B pa3HbIX cTpaHax. Hauano CmyTsl. CaMO3BaHIIBI.
VYyactue [lonmpmu u [Bennu B Cmyrte. CemuOosipuinHa. MutepBenius. IlepBoe u BTOpoe
onomyenusa. Kyspbma Munun u murtpuii Iloxapckuif. 3emckuit cobop 1613 r. m Hauvano
npasiieHus: POMaHOBBIX.

Tepputopus u Hacenenue Poccum B XVII B. BHYTpeHHsSI1 M BHEWIHSAS IOJIUTHKA NEPBBIX
PomanoBbix. Coboproe ynoxenue 1649 r. KOpuanueckoe odopmieHre KpernocTHOTO Mpasa U
cocioBHbIX GyHKIMNA. ['opoackue Bocctanus cepenunbl XVII cronerus. [lomuruueckuit ctpoit
Poccun. Pazutne mpukasHoit cucremsl. [lagenne ponu bosipckoit AymMbl B 36MCKHUX COOOPOB.
Oco0OeHHOCTH COCJIOBHO-TIPECTaBUTENbHONM MoHapxuu B Poccum. Jluckyccuum o reHesuce
camonepxkaBusa. Pedpopmsl Hukona u nepkoBHbIM packosn. KynbTypHoe M moiauTHueckoe
3HaueHue. KpecthsiHckas BoitHa noj npeaBoauTenscTBoM Ctenana Pasuna.



OcHoBHbIe HanpaByieHus BHenTHeH nonutuku Poccun B XVII B. [Ipucoenuuenne JieBobepexHOM
VYxpaunsl. Boitnsl co IlIsenneit u Typuuneit. OcBoenne Cubupu u Jlansaero Bocroka.

«O6mupiienue» pycckoit KynbTypsl B XVII B. Pacmmpenne KynbTypHBIX cBs3eil ¢ 3amagHoi
EBpomnoii. Co3zganue mkon. CiaaBsHO-rpeKo-IaTUHCKas akazgemus. HoBble aHpbI B IUTEpATYypE.

5. Poccus u mup B XVIII-XIX Bekax: NONBITKM MOJEPHU3ALMH U IPOMBILIIICHHBIN IIEPEBOPOT

[Ipouecc MoaepHM3aUMU 3aMaJHOTO MHUpPA. 3apOXKACHHE HOBOI'O XO3SMCTBEHHOIO YKIaaa B
skoHomuke. [lerp I: GoprOa 3a mpeobpazoBanue TpaauoHHOro odiecTBa B Poccun. OcHOBHBIE
HAIPAaBIICHUS «EBPOIEU3ALINI CTPAHbI. DBOIOIUS COIIMAIbHOM CTPYKTYpHhI o011ecTBa. Pazputue
TSDKETION | JIeTKOW mnpombinuieHHOoCcTH. Co3nanue bantuiickoro ¢uiora U peryaspHOM apMHH.
IlepxkoBHast pedopma. I[IpoBosrmamenue Poccum wummnepueit. YcBoeHHE eBpONEHCKON
TEXHUUYECKOH KyIbTYphl U MPUHIUIIOB () ()EKTUBHOTO roCyAapCTBEHHOTO yrpaBieHus. BHemHss
nonutuka Poccun npu Ilerpe I. AzoBckue moxonsl. Benukoe noconbsctBo. Yuactue Poccun B
Cesepnoii BoMHe. Humranrckuit mup. Ilpyrckuit moxon. Ykperuenue noszunuii Poccun B
[TpuyepHomopre. OcBemieHHe TETPOBCKUX pedopM B COBPEMEHHOH  OTEYECTBEHHOU
ucTopuorpadum.

Onoxa aBopLoBbIX nepeBopoToB. Exarepuna I. Bepxosusiii Taiinblii coset. Iletp II. «3areiika»
BEPXOBHUKOB M BomapeHue AHHbI HMoanHoBHbIL. buponoBumHa. Ilomutuueckass Goprba u
IBOpLHOBBIA mepeBopoT 1741 r. CounanbHO->KOHOMUYECKass NoiuTHKa EnnszaBersl [leTpoBHBI.
VYyactue Poccuu B Cemunetneilt Boline. [IpaBnenue Ilerpa III. /IBopuoBsliii nepeBopot 1762 r. u
Borapenne Exkarepunsr II.

«[IpocBerieHHbI a0COMOTU3M» U ero ocobeHHocTH B ABcrpuw, [Ipyccuu, Poccun. Yuactue
Poccun B obmieeBpomnelickux KoH(pIMKTax — BOHHax 3a [lonbckoe M1 ABCTpHiIiCKOE HACIIEACTBO,
B CemunetHei BoliHe. «OcMaHCKul (akTop» eBponeiickoil monutuky; Bkiiag Poccun B 60pb0y €
TYPEUKOU Yrpo30i. YIIPOUEHUE MEKTYHAPOJHOTO aBTOPUTETA CTPAHBI.

Exarepuna II: ucTOKM M CYIIHOCTH Jyainu3Ma BHYTPEHHEH NONUTHKU. «lIpocBelieHHbIN
abcomotuzm». Bocctanue mnoa mnpenBoautensctBoM Emenbsna IlyraueBa. Xapakrep u
HanpaBieHHocTh pedopm Exarepunsl Benukoil. HoBblif topuandeckuil craTyc ABOPSIHCTBA.
Paznenst [lonsmu. [Ipucoenunenne Kpeima u psiia npyrux TEppUTOpHil Ha rore. BHyTpeHHAs U
BHewHAs nonutuka Ilasma I. Pycckas kynbrypa B cepenune XVIII B. Maen Ilpocsemenus u
npocBelieHHoe o011ecTBo B Poccun. JlocTrkeHus: apXUTeKTyphbl U H300pa3uTebHOIO HCKYCCTBA.
bapoxkko u kmaccunusMm B Poccnn.

Tepputopuss u HaceneHue umnepud. OCOOEHHOCTH PpOCCHHMCKOW KoloHU3auuu. Poib
reorpauueckoro (pakropa B COLUATbHO-IKOHOMUYECKOM M IMOJIUTUYECKOM pa3BUTHH Poccum.
Haumonaneueiit Bompoc. CommanbHas cTpykrypa. JlBopsHCTBO. JlyXxoBeHCTBO. I'opojckoe
HaceneHue. KpectbsHcTBO. KazauectBo. ComnumanbHbli W KYJBTYPHBIM  pa3pblB  MEXIY
COCJIOBHSIMH. APUCTOKpaTHUeCKasi KyJIbTypa U «KyJIbTypa 0€3MOJIBCTBYIONIETO OOIBIINHCTBAY.

Pecdopmbl Hawana napctBoBaHus Anekcanapa I. Wpeiinas 6oprOa. M.M. Cnepanckuii, H.H.
Hosocuneues, H.M. Kapam3un. ®@paniy3ckas peBoIoLUs U €€ BIMSIHHE Ha MOJIUTUYECKOE U
COLIMOKYIBTYpHOE pa3BuTHe cTpad EBpombl. OTeuecTBeHHas BoitHa 1812 r. Poccus B 1815-1825
rr. Koncrutynuonnsle npoektsl. [Ipuumubl Heymau pedopm Anekcanapa 1. A.A.Apakuees.
Boennsle nocenenusi. O01eCTBEHHBIE IBUKEHUS U BOCCTAHUE JIEKAOPUCTOB. 3HAYCHHE 100 IbI
Poccun B BoitHe mpotuB Hamoneona m ocBoOoautensHoro moxona Poccun B EBpony mms



YKPEIUICHUSI MEXAYHApOIHbIX no3uiuidi Poccuu. Poccuiickoe camonepxkaBue U «CBAIICHHBIN
Coro3». I3MeHenne nonuruueckoro Kypca B Hadasie 20-x rr. XIX B.: IpUUYUHBI U TIOCIEACTBHUS.

Hukonait 1. Cmena mnonuTuueckux npuoputeroB. Ponbs Oropokparuu. OdunmanbHbIA
HarmoHanu3M. KoHcepBaTu3M B TOCYIapCTBEHHO-TIPABOBOM M HWJICOJIOTHUYECKO cepax.
Bnytpennsia nonutuka Hukonas I. Poccuiickas mpaBoBas cucrtema. CBoj 3akoHOB Poccuiickoii
umriiepun. ['ocynapctBo. OcobeHHOCTH poccuiickoit MoHapxuu. CucreMa MuHUCTEPCTB. Poccus n
xpuctuanckue Haponbl bamkanckoro momyoctpoBa. Poccuiickas umnepus U MycyJIbMaHCKHE
Haponbl KaBkasa. KaBka3ckas BoitHa. 3akaBka3be B nonmMTHKE Poccuiickoli nMrepuu; 6opbda c
HWpanom 3a Teppuropuu u BiausiHue. Bxoxxnenue 3akaBkaspsa B coctaB Poccuun. Poccust u
eBporeiickue peposonuu 1830—1831 rr., 1848—1849 rr. Kpeimckast BoliHa u kpax «BeHckoit
CUCTEMBI».

Pedopmer Anekcanapa II. Kpectesinckuit Borpoc: 3tamnsl pemeHus. [Ipeanoceiky ¥ mMpuaruHbI
OTMEHBI KPEMOCTHOT O IpaBa. J{uckyccus 06 3KOHOMUYECKOM KPU3UCE CUCTEMBI KPETIOCTHUYECTBA
B Poccun. OT™MeHa KpemocTHOro npaBa U €€ UTOTU: S3KOHOMUYECKHUI U COLMAIbHBIM acleKThl.
Cynebnas, 3emckas u BoeHHas peopmbl. DunaHcoBbIe TpeoOpa3oBanusi. Pedpopmer B o01actu
npocBemneHus u nedatu. roru pedopm, ux ucropuieckoe 3naueHue. Jindepassl 1 KOHCEPBATOPHI
Bnactu. Conmanuctuueckue uaeu B Poccun. Poccuiickue pagukanbl: OT HITMJIMCTOB K OyHTapsiM,
ponaraHjauctaM M 3aropopuiukaM. OT HapoJHUYECKHMX KpykKoB K «HaponHoil Boze».
[TpaBUTENBCTBEHHBIE PEPECCUH U PEBOIOLIMOHHBIN Teppop. Y OuiictBo Anekcanzapa 1.

[Tpombimnenssiii nepesopor B EBponme u Poccum: obmee u ocoOeHHOe. YTBEp)KIeHHE
HOJM3THUYHOTO U MOJIMKOH(PECCHOHATIBHOIO rocyaapcTBa. Poccuiickas sxkoHoMuKa koHna XIX —
Hayana XX BB.: NOAbEMBI U KPU3UCHI, UX IPUUYUHBL. /{011 ”HOCTPaHHOT O KanuTala B POCCUNCKON
noOwiBatonieid u  oOpaOaThIBalOmIeld MPOMBINUICHHOCTH. 3aBEepIICHHE IPOMBIIIJICHHOTO
nepeBopora. VM3MeHeHHsI COLMaIbHOW CTPYKTYphl OOIIECTBA B YCJIOBUSAX HMHIYCTPHAIbHOTO
pasButua. Kpuszuc OBOpSHCTBA M KpeCTbsHCTBA. DOPMHUPOBAHME HOBBIX COLMAIBHBIX CIIOEB.
byp:kya3us u nponerapuar.

KoncepBaruBublii kypc Ausekcanzapa III. Orpanuuenue pedopMm. VYxkecroueHHe LEH3YpHI.
CocnoBHas 1 HallMOHAJIbHAs MTOJUTHKA TPAaBUTENbCTBA. OOIECTBEHHOE IBUKEHHE: CT1ajl M HOBBIN
MIOABEM.

Otmena ycnoBuit [lapmxckoro mupa. «Coro3 Tpex umneparopoBy». Poccust u Bocrok. Poccus u
claBsiHCKUHM Bompoc. Pyccko-typerikas BoviHa 1877-1878 rr. u ee pesynpratel. Poccus u
eBporelickue naepxasnsbl. [Ipucoequnenne CpenHeit A3uu.

[Touck HAI[MOHAJIbHO-TIOJIUTUYECKON UJIEHTUYHOCTH. CrnaBstHOQMIIBL. 3amnaiHuKH.
[TpaBuTENBCTBEHHAS MIEOJIOTUS U POXKICHHUE TEOpUH «Oo(UIIMabHONW HapogHOCTH». PazButue
HayKd U TexHUKH B Poccuu B nepoii monoBuHe XIX B. OTKPHITHS U TEXHUUECKUE U300pETEHHUS.
Jluteparypa u kHuromszganve. CTWIM M HalpaBlIEeHUs B JIUTEpaType: CEHTUMEHTAJIN3M,
pPOMaHTU3M, peanu3M. My3blkabHas KylbTypa. JKMBONMCH: OT KJacCHUIM3Ma K POMaHTU3MY U
peanusmy. Apxurekrypa. Teatp. Benukue pedopmsl 1 pycckas KynbTypa. [lepemMensl B cucteme
0o0pa30BaHUs: YYMIIUINA, IIKOJbI, TMMHAa3UM, YHHUBEPCUTETHl. Pa3BuUTHE HAyKM M TEXHHUKH.
30710TO BEeK pycckoi JuTeparypsbl. IIpocBeIeHHbII ABOPSHUH U «IUKHID TOMEIINUK. 3HaYCHHE
JBOPSHCKOM KYJIBTYpbI B icTopun Poccun.

6. Poccus B anoxy Benukux notpsicenuii: 1900-e — 1930-e rr.



Poccus B Hawane XX B. [IpoTuBOpeuns «pycckoro KanutaiudMa». Pyccko-simoHCKas BOMHA.
Pepomtonuss 1905-1907 rr. CraHOBIEHHE POCCHUICKOIrO mapjamMeHTapusMa. ['ocynapcTBeHHas
nyma u ['ocynapctBennsiii coBer. Dxonomuueckue pedopmsl C.YO. Burre u I1.A. CronsimuHa.
Poccus B cucteMe Mex1yHapOAHBIX OTHOLIEHUI.

Poccus B I[lepBoii MupoBoii BoitHe. Kpusuc BiiacTv B roJibl BOMHBI U €ro UCTOKU. DeBpanbckas
peBomonua. Bpemennoe npasutensctBo U [letporpaackuit Coser. ConuanbHO-3KOHOMUYECKAs
noJuTUKa HOBOM BiacTu. Kpusucel BrnacTu. bonblieBucTckas cTpaTerus: MPUYUHBI MOOEBI.
Okts0pp 1917 1. DOKOHOMHYECKas mporpaMma OoNbIIEBUKOB. [paknaHckas BoWHA U
uHTepBeHuus. llepBbie maru coerckoi BiacTu. CTaHOBIIEHHE HOBOM NMPaBOBOW CUCTEMBI: OT
nepBbIx jAekperoB A0 Konctutymuu 1918 r. DkoHOMHYECKHE, COLUAJIbHBIE U MOJUTHYECKUE
ACMeKThl MOJIUTUKU «BOGHHOTO KOMMYHHU3Ma». Kpusuc «BoeHHOro kKoMMyHH3May. Hopas
SKOHOMMUECKas IMOJUTUKA (HAM): CYIIHOCTh M HampaBlieHus. ['paknaHckas BoiHa. [Ipuyunbl
MOpaXeHUsI aHTUOOJBIIIEBUCTCKUX CHUIL.

OcHoBHbIE HallpaBJIEHUs O0IIECTBEHHO-TIOJIUTUYECKOTO U rocyaapctseHHoro pa3sutusi CCCP B
20-30-e roapl. Bo3seimenne M.B. Cranuna. @opcupoBaHHast HHIYCTPUATA3ALNS: TIPEATOCHUIKH,
VCTOYHUKN HaKOIUIEHUS, METOJ, TeMIlbl. [1oJIMTHKA CIUIOMIHOM KOJUIEKTUBU3ALUU CEJIBCKOIO
XO035IICTBA, €6 IKOHOMUYECKUE U COL[MAJIbHBIE ITOCIIECTBUS

7. Benukas OredyecTBeHHast BoitHa. Hu4To He 3a0bITO: MPEeCTYIICHUS TUTICPOBCKOTO HallM3Ma Ha
teppuropuu CCCP

CCCP Bo BTOpo#i MupoBoil u Bemukoit OredecTBeHHOH BOWHax. OOIIECTBO B TOAbl BOWHBI.
[Taptu3anckoe aBmxeHue. OCHOBHBIE STallbl BOGHHBIX JEUCTBUN. HawanbHbIA 3Tam BOWHBI.
MockoBckasi OutBa. CpakeHust BecHbl — jera 1942 r. Cramunrpanckas u Kypckas OWUTBBI,
KOPEHHOMH IEepesioM B X0/1€ BOMHBI. «JlecsTh CTAIMHCKUX yaapoB» — cpaxkeHus 1944 r. Onepanus
«barpaTtron». 3aBepiuaronuii 3tTamn BoiHbl. B3stue bepnuna.

CoBeTrckoe BOEHHOE MCKYCCTBO. I'€pon3M COBETCKHMX JIIOZEN B TOJbl BOWHBI. Poiib cOBETCKOTO
ThuIa. ['0OCynapcTBeHHBIN cTpor. MuiinTapu3anus anmnapara. Y IpaBJIeHHe d)KOHOMHUKOM B BOCHHOE
BpeMs. BinsHNue T0BOCHHOM MOAEPHU3ALMHA SKOHOMUKH HA X0l BOGHHBIX ACHCTBUN. Pemarommii
Bkiag Coerckoro Coro3a B pasrpom dammsma. Terepanckas, Sntunckas, Ilorcnamckas
KOH(EepeHIIHH.

Wneonormyeckue  OCHOBBI ~ HAIIUCTCKMX — TNPECTYIUIGHUH  NPOTHB  YEJIOBEYHOCTH  Ha
OKKynupoBaHHBIX Tepputopusix Coserckoro Coroza. HMnes «obecnieueHuss >KU3HEHHOTO
IIPOCTpaHCTBa» B uaeonoruu Tperbero Pelixa. IIpecTymuieHnss IpOTUB MUPHOTO HACEJIEHUS Ha
OKKYIHMpPOBAaHHBIX COBETCKMX Tepputopusix. llonarue renomuaa. Ilpomeccsl mpoTHB
TUTJIEPOBCKUX IPECTYMHUKOB. XapbKoBCckuil TpuOyHan. HropuGeprckuii TpuOyHam u ero
3HadeHue. lIpectynnenus AMOHCKUX OKKynanuoHHbIX cuil Ha tepputopun CCCP, Tokuniickuit
TpUOyHaJI.

8. CCCP Bo Bropoii nosioBuHe XX B. Poccus B koHue XX — Hayane XXI BB.

BoccranoBnenne HapoIHOTO XO03sHCTBa. BiacTh U 0OIIECTBO B MEpBBIE MMOCIEBOCHHBIE T'OJIBI.
[Mpuxon x Bmactu H.C. Xpymea. IlonmbITku OOHOBIEHUS COLMATUCTHYECKOW CHUCTEMBI.
OkoHoMuyeckue pepopmbl 1950-1960-x romoB, npuunHbl UX Heynad. «OTTenensy) B 1yXOBHOM



chepe. 3nauenne XX u XXII crezmoB KIICC. Mecto CCCP B nmocneBoennoM mupe. Hawano
«XOJIOIHOM BOWMHBI» M €€ BIHMSHHE Ha SKOHOMHUKY M BHEIIHIOIO MONUTUKY. KapuOckuii kpusuc
(1962 1.). CCCP B 1964-1985 rr. Teopust pa3Buroro couuanusma. [IonbITKM MOACpHU3AIUU:
pedpopma A.H. Koceirmaa. MexnaynapogHoe mnonoxxkenue CCCP. Boiina B Adranucrase.
3aKITIOYNTEIbHBIN 3Tall «XOJO0IHON BONHBI.

[Tpu4uHBI ¥ TIEpPBHIE MOMBITKHA BCECTOPOHHETO peOopMUPOBAHUS COBETCKON cucTeMbl B 1980-¢ .
Ilenn U OCHOBHBIE 3Tallbl «HepecTporkm». «HoBoe MoNUTHYECKOE MBIIIJICHUE» U U3MEHEHUe
reonoimtuyeckoro mnoiaoxeHusas CCCP. Buemmuss nmomutuka CCCP B 1985-1991 rr. Komnernn
«xonoguoit BouHB. Pacmam CCCP. O6pazoBanue CHI'. M3MeHEHHS SKOHOMHUYECKOTO H
noiautuyeckoro crposi B Poccum 1990-x rr. Koncrurynuuonunsiii kpuszuc B Poccuu 1993 r. u
JneMoHTax cuctembl Biactu CoeToB. Koncruryuus PO 1993 r. BoeHHO-IOTUTHYECKUN KPU3UC
B Ueune. Buemnss nonutuka Poccuiickont @enepaunu B 1991-1999 r. [lonutnueckue naptuu 1
oOmecTBeHHbIC IBIKEeHUsI Poccum Ha coBpemeHHoM 3tame. Poccus u CHI'. Poccus B cucteme
MHUPOBON 3KOHOMHUKH M MEXKIYHAapOJIHBIX CBsi3ed. ['7obanu3aiusi MUpOBOTO 3KOHOMHYECKOTO,
MOJIMTUYECKOTO U KYJIBTYpHOTO mpocTtpaHcTBa. KoHen oaHomnomnsipHoro Mupa. PermonanbHbie U
riobaneHbie WHTEpechl Poccuu. Boccoenmuenne Kpeima ¢ Poccueld ' pocT MexayHapOIHOU
HanpsixkeHHOCTH B 2010-x TT.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Kurajlicknii a13LIK

Heab AMCHUNIMHBI:

@opMHUpPOBaHUE M PA3BUTHE COIMAIBHBIX, IEIOBBIX, MEXKKYIbTYPHBIX H TMPO(ecCHOHAIBHO-
OpPUEHTHPOBAHHBIX KOMMYHHMKATHBHBIX KOMIICTEHIMH IO OOIIEeBPONEHCKON IIKane ypoBHEH
BJIQJICHUSI HTHOCTPAHHBIMHU SI3bIKAMU JUUIS pELICHUS KOMMYHHUKATUBHBIX 33/1a4 B COLIMOKYJIbTYPHOMH,
aKaJleMMYEeCKOil U NpodeccCHOHANbHO-IETI0BONH cepax AEATETBHOCTH, a TAKXKE Ul Pa3BUTHS
po(heCcCHOHANIBHBIX U JINYHOCTHBIX Ka4ECTB BBHITYCKHUKOB OaKajiaBpuara.

3agauu AMCHUIINHBIL:

CdopmupoBaTh CIOCOOHOCTh OOYYAIOMIETOCS K YTCHHIO HAYYHBIX M TEXHHYECKUX TEKCTOB
pa3IUMYHOM CTENEHU TMOJIHOTBl M TOYHOCTH IOHMMAHHSA: IPOCMOTPOBOMY (IIpelIoJiaraet
O3HAKOMJICHHE C 001Iei TpoOIeMaTHKOM TEKCTa U CIIOCOOHOCTh KPATKO U3JIOKUTH 3aTPOHYTHIC B
HEM  TEMbI);  O3HAKOMHUTEIBHOMY  (IpEIroiaraecT  yMEHHUE  BBIYWICHUTh  OCHOBHBIC
MIOBECTBOBATEIIbHBIC OJIOKH M U3JI0KHTh CYTh TIOCHUIOK U BBIBOJIOB aBTOPA, IOHMMAaHUE HA YPOBHE
70% unbopMaIn); u3ydaromemy (mpeanoyaraet abCoIOTHOE M UCYEPIIBIBAIOIICE ITOHUMAHUE
COJIepKAHUS TEKCTA); a TAKXKE K PEIICHHUIO S3bIKOBBIMM CPECTBAMU KOMMYHMKATHBHBIX 3a7a4 B
Pa3NIMYHBIX CUTYAMsIX MEXKYJIbTYPHOTO OOLIEHHs, OCYIIECTBICHHUIO MEXJINYHOCTHOTO MU
npo¢eCCHOHATIBLHOrO OOIIEHUSI Ha MHOCTPAHHOM SI3bIKE C YUETOM OCOOEHHOCTEH KYJIbTYpPbI
U3y4aeMoro sI3bIKa; yMEHHUE MPE00JIEBATh MEXKKYJIBTYPHbIE Pa3InyMsl B CUTyallUsAX B CUTYaIMsIX
0011e0BITOBOTO, COLUATBHOTO U TPO(GECCHOHATHLHOTO OOIIEHUS.

Jns pgoctmkeHus Lened U 3ajad OCBOCHMS AUCLMILIMHBL, OOydaromuecs: JOJDKHBI OBJIAJIETh
MHOSI3bIYHOM 00111enpodeccnoHaIbHON KOMMYHUKAaTUBHOW KOMITETEHIIMEH, BKIIIOYAIOIIEH B ceOsl:

qI/ITaTCJ'ILCKYI-O KOMIICTCHIINIO: CIIOCOOHOCTh K KOPPCKTHOMY MU3BJICUCHUTIO I/IH(I)OpMaI_H/II/I us3
TCKCTA.

[TpodeccnonanbHO  OPUEHTUPOBAHHYIO UYWUTATENbCKYIO KOMIIETEHIMIO: CIHOCOOHOCTh K
MOHMMAHHUIO U 00paboTKe TEKCTOBON MH(pOpMaIuu NpodecCHOHATbHON HANPaBIEHHOCTH.

.HI/IHFBI/ICTI/I‘-ICCKyIO KOMIICTCHIIUIO: CIIOCOOHOCTBH B COOTBETCTBHHU C HOpMaMH U3Yy4aeMOTI'0O A3bIKa
MMpaBUJIbBHO KOHCTPYUPOBATb T'PAMMATHYCCKUC (I)OpMBI U CUHTAKCHYCCKUC ITOCTPOCHUA.

COL[I/IOJ'II/IHFBI/ICTI/I‘ICCKyIO KOMIICTCHIIUIO (CHOCOGHOCTB HUCIIOJIB30BaATh H Hp606p8.30BLIBaTL
SA3BIKOBBIC (bOpMLI B COOTBCTCTBHH C CHTyaHHCﬁ HMHOA3BIYHOI'O O6IJ_ICHI/I${).

ConMOKyIbTYPHYIO KOMIIETSHITUIO: CIIOCOOHOCTh YYHTHIBATh B OOIIEHWU PEYEBOE M HEPEUEBOE
MOBEJICHUE, IPUHATOE B CTPAHE U3YyYAEMOTO SI3bIKA.



ConnanbHyl0 KOMIETEHIIMIO: CITOCOOHOCTh B3aWMOJACHCTBOBATh C MApTHEPAMHU MO OOIICHHIO,
BJIQJICHUE COOTBETCTBYIOIIMMU CTPATETUSMH.

JINCKYpCUBHYIO KOMIIETCHIIUIO (CIOCOOHOCTh TOHSATH M JIOCTHYh CBSI3HOCTH OTAEIBHBIX
BBICKA3bIBAaHUM B 3HAUMMbBIX KOMMYHUKATUBHBIX MOJEIISIX )

CTpaTel"I/ILIeCKy}O KOMIICTCHIWIO: YMCHHE I1OJIb30BAThCA HaubOoee 3(1)(1)CKTI/IBHBIMI/I CTpaTCrusiMu
IIpU pCHICHUHU KOMMYHHUKATUBHBIX 3a7a4.

[TpeaMeTHY0 KOMIIETEHIINIO: 3HAHKE MTPEIMETHON HH(DOPMAITUK IPU OPTaHU3ALH COOCTBEHHOTO
BBICKA3bIBAHUS UM IIOHMMAHMS BBICKA3bIBAaHUS APYTUX JIIOJICH.

[Iparmatrdeckyr0  KOMIETEHIIMIO: yMEHHWe BbIOMpaTh  HamOosee dA(PPeKTHBHBIN U
1esecoo0pa3Hblil croco0 BBIPAKCHUST MBICITH B 3aBHCHUMOCTH OT YCJIOBUH KOMMYHUKATHBHOTO
aKTa M MOCTABJICHHOW 3a]auu.

ITepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yYeHHs M0 JUCHHUILINHE (MOAYJII0)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIUECs JT0JIKHbBI
3HATh:

- OCHOBHBIC (1)OH€TI/I‘~ICCKI/IC, JICKCUKO-ITPaMMAaTU4CCKHUEC, CTUIUCTUYCCKUC 0COOEHHOCTHU
KHUTAMUCKOTO S3hIKA U €TI0 OTINYHE OT POOHOIO A3BIKA,

- 0COOEHHOCTH HUCIIOJIb30BaHUs HU3Yy4acMOIo s3bIKa B HOBCCHHCBHOﬁ, aKaHeMquCKOﬁ, HaquOﬁ,
HGHOBOﬁ n HpO(i)eCCI/IOHaJIBHOfl KOMMYHUKAIIUH

- OCHOBHYIO JICKCUKY, TCPMUHOJIOT IO KUTAUCKOTO sA3bIKAa, OTHOCALLYHOCA K HayLIHO-TeXHI/I‘-IeCI(Of/'I
chepe;

OCHOBHBIE 0COOEHHOCTH MUCHbMEHHOH U YCTHOﬁ CI)OpM KOMMYHUKAIIUU B Haquoﬁ cpeac;

- MEXKKYJIbTYPHBIE pa3jinuyus, KyJAbTYpHbIC TPAIULMM W PpEaauu, S3bIKOBBIE HOPMBI,
COLIMOKYJIbTYPHbIE OCOOEHHOCTH MOBE/IEHUSI U PEYEBOI0 ATHKETA CTPaHbl U3y4aeMOro si3blKa IpU
YCTHOM ¥ MMCbMEHHOMN MEKIMYHOCTHON KOMMYHUKAIIUU, MEXKYJIbTYPHOM OOILIEHUY;

- 0COOCHHOCTH MHOSI3BIYHOM aKaneMqucxoﬁ KOMMYHUKAIIUH, IIPUEMBI U3BJICYCHUS U COO6III€HI/I$I
WHOSI3BIYHON I/IH(I)OpMaLII/II/I B aKaICMHYCCKHUX LCIIAX,

- OCHOBBI OpraHu3alnu MMMChbMEHHOM KOMMYHHKAIIUHU, THUIBI KOMMYHUKATHBHBIX 3aJad
INUCBMCHHOT'O O6IJ.[CHI/I${ )51 (bYHKLII/II/I NMUCbMCHHBIX KOMMYHHUKATHUBHBIX CPCACTB,

- BUABl U OCOOEHHOCTH NMUCBMEHHBIX TEKCTOB M YCTHBIX BBICTYIUJICHHH, OOIlee coaepkaHue
CJIOKHBIX TEKCTOB Ha aOCTpakTHbIE U KOHKPETHbIE TEMbl, OCOOCHHOCTH MHOSI3bIUHBIX TEKCTOB,
YHUBEpCAIbHBIE 3aKOHOMEPHOCTH CTPYKTYPHOW OpraHM3alMd TEKCTa, B TOM YHCIIE
Y3KOCIIEIMAJIBHBIX TEKCTOB;

- IPUHIUIIBI TIOUCKA U U3BJICYCHU A WHOS3BIYHOM I/IH(I)OpMaI_II/II/I, OCHOBHBIC ITpaBuJjia OIIPCACICHUA
PCICBAHTHOCTHU U HAACKHOCTU MHOASBIYHBIX UCTOYHUKOB, aHAJIN3a U CUHTEC3a I/IH(I)OpMaI_II/II/I;

- JOCTHIKCHHSA, OTKPBITHA, coObITHsST U3 o0JIacTH HUCTOPUH, KYJIbTYPhI, INOJIUTUKH, COHI/IaJ'IBHOI\/'I
YKU3HH KATaHCKOS3BIYHBIX CTpaH;

- 0a30BYIO JICKCUKY M TEPMHUHOJIOTHIO JIJISl aKaJeMHUYEeCKOT0, HAYYHOTO M MPOPECCHOHATBHOTO
001IIeHUS;



yMeTb:

- IOPOXKJIaTh a/IeKBaTHBIC B YCIOBUAX KOHKPETHOM CUTyallMu OOILIEHUS YCTHBIC M MHUCbMEHHBIE
TEKCThI MPOPECCUOHANBHOMN (HAYYHO-TEXHUYECKOI) HAIPaBIEHHOCTH;

- YCTHO U IMUCBMCHHO PCAJIN30BbIBATH KOMMYHUKATUBHOC HAMCPCHUC C L CIIBIO BO3,HCI>1CTBPI$I Ha
napTHepa 1o OOIIEHHIO;

- aJCKBATHO IIOHMMATbhb W HHTCPIIPETHUPOBATH CMBICII W HAMCPCHUC aBTOpa IIPU BOCIPUATHU
YCTHBIX U MMCbMCHHBIX aYyTCHTHYHBIX TCKCTOB,

- BBISIBJISITH OOIIYI0 TEMAaTUKY Hay4HOTO TEKCTa, KOHCIIEKTHUPOBATh, U3JIaraTb OCHOBHYIO HJIEIO,
XOJ1 PacCCy’KJICHUS aBTOPa U OCHOBHbBIE BBIBOJIBI;

- U3BJIEKATh OOLIYIO M JETATbHYI0 MH(POPMALUIO MPU YTCHUH ayTeHTUYHBIX KUTAHCKOS3BIYHBIX
TEKCTOB, B TOM YHUCJI€ HAYYHO-ITyOIMIIUCTHUECKUX;

- [epeaaBaTbTb Ha PYCCKOM  A3BIKEC  COACPIKAHUC KHTaUCKOS3BIYHBIX Hay4YHBIX H
HY6J'II/II_[I/ICTI/I‘16CKI/IX TCKCTOB B C(bepe HpO(l)eCCHOHaHLHOﬁ ACATCIIBHOCTH,

- BBITIOJIHATH MEPEBO MPOPECCHOHATIBHBIX TEKCTOB C MHOCTPAHHOTO S3bIKa HA TOCYIapCTBEHHBIN
a3plk  Poccmiickonn ®enepanyu ¢ y4eTOM JIEKCHKO-TPAMMATHYECKUX M CTUIMCTHYECKUX
0COOEHHOCTEH s3pIKa OpPHUTMHAJa M S3bIKa TEepeBOJa M CTAaHAAPTHBIX CHOCOOOB pEHICHHUs
KOMMYHHKATHBHBIX 337[ad B 00JIaCTH MPOPECCUOHATBHON IEATEIIbHOCTH

- COO6H_IaTB I/IH(1)OpMaI_II/IIO Ha OCHOBC IIPOYHUTAHHOI'0O TCKCTa B cbopMe IoArOTOBJIICHHOI'O
MOHOJIOTMYCCKOI'O BBICKA3bIBAHU A (Hpe3eHTaI_II/II/I 10 npenno;erHoﬁ TCMG);

- TIOHMMAaTh MOHOJIOTMYECKHUE W JIHAJIOTHYECKHE BBICKA3bIBAHHS MPH HEMOCPEICTBEHHOM
OOIICHUY U B ayINO/BUICO3AINCH;

- IOHUMAaTb KOMMYHUKATUBHBIC NHTCHIIUHN ITOJYUCHHBIX ITMCbMCHHBIX U YCTHBIX COO6II_[CHI/II>'I;

- TpPOSIBJISITH TOJIEPAHTHOCTh, 3MIIATHIO, OTKPBITOCTh U JpY)KEToO0He Npu OOLIEHUH C
MPEJICTaBUTENIIMU JPYTON KyJIbTYphl B aKaJIeMUUYECKOM / MpodeccroHallbHOI cpee;

- HCHOJIb30BATH COBPEMCHHBLIC I/IH(I)OpMaI_[I/IOHHHe TCXHOJIOTHUHM  JJIA HpO(I)GCCHOH&J'IBHOI’I
JACATCIIBHOCTH,

- moxdupaTh JHUTEpaTypy IO TEME, COCTaBJIATh JBYA3BIYHBIM CIOBHUK, NEPEBOJUTH U
pedepupoBath crieuaIbHYI0 JINTepaTypy, HOArOTaBINBATh HAYUHBIE TOKJIAbI U IPE3CHTAI[MH HA
0a3e MPOYMTAHHOM crennaIbHON JUTEpaTyphl, OOBICHUTH CBOK TOUYKY 3PEHMSI M paccKaszarb O
CBOMX IUIAHAX;

- HUCIOJIb30BAaTh MPHUEMbl W NPHUHILMUIBI TOCTPOCHUS IMYyOJUYHOM peuu JUIsl COOOIICHUS
npo¢eCcCHOHATBLHO-OPHUEHTUPOBAHHOTO COJIEPKaHHsI HA KHTAWCKOM SI3BIKE;

- pacnio3HaBaTh U AuPepeHITUPOBaTh S3BIKOBBIE U PEUEBBIE SBICHUS, BBIACISATH OCHOBHYIO H
BTOPOCTETICHHYIO HH(POPMAIIHIO IPU YTCHUH TEKCTOB U BOCIIPUSITUHU PEUU HA CITYX, UCTIOIb30BaTh
TUTIOBBIE CPEACTBA YCTHOM M TUCHBMEHHOW KOMMYHHUKAIIUA B MEXKIUYHOCTHOM OOIICHUU;
MPUMEHATH a/ICKBaTHbIE KOMMYHUKATHBHBIC CPEJICTBA B CTAHAPTHBIX CUTYAIUsAX OOIICHMS Ha
poeCCHOHATBHO-OPUEHTUPOBAHHBIE TEMBI,



- omuchIBaTh Tpadudeckyro mHbopMaruio (Kpyropas rucTorpamma, Tabiuia, CTOJIOWKOBBIA U
JMHEWHBIN Tpa(uKH); HAMCAaTh KOPOTKYIO CTAaThIO HA 3aJaHHYIO TEMY

- HalmucaTh caMMapH, PeBbIO, KPATKYIO CTaThIO-COBET Ha MPEIIOKEHHYIO TEMY;
- pedepupoBaTh U aHHOTUPOBATH UHOS3bIUHBIE TPO(ECCHOHANIbHBIE TEKCTHI;

- cOo3JaBaTh KOPPECHOHICHIMIO C YYETOM COLMOKYJIBTYPHBIX TpeOOBaHWMN K BHEIIHEH U
BHYTpPEHHEH (popMaM TEKCTa U UCTIOJIB30BAHNEM THITH3UPOBAHHBIX PEUCBBIX BHICKA3bIBAHMIA,

- YMETb MPEICTABIATh PE3yJIbTAaThl UCCIEIOBAHUS B MUCbMEHHOM U yCTHOH (popme Ha KuTaiickom
A3BIKE.

BJIAJ1€Th:

- JIGKCUKO-TPaMMaTHU4YeCcKOM 06a30i sl OCYIIECTBICHNS KOMMYHUKAIUU B HAyYHO-TEXHUYECKON
npodecCHOHANBHOM U aKaJeMHUUECKON CpeIe;

- HaBbIKaMH YTCHUS HayIIHO-TeXHI/I‘{eCKOfI JIUTCPATYpPhI HA KHATANUCKOM SA3BIKC,
- HaBbIKaMH IICPCBOAA HaquO'TeXHquCKOﬁ JIMTCPATYPhI C KHUTAUCKOTO SI3bIKa Ha pYCCKHﬁ;

- HaBbIKAMHU aHHOTHPOBAHUS U pedepUpOBaHUS OPUTHHAIBHBIX HAYUHO-ITYOIUIIUCTHUYECKUX
cTaTel Ha KUTAaMCKOM SI3BIKE;

- MEXKYJbTYPHOU MPOGeCcCHOHATHHO OPUEHTUPOBAHHOW KOMMYHUKATUBHOW KOMIIETCHIIMEH B
pa3HbIX BUJAX PEUYEBOM AEATEIbHOCTH;

- COI.[HOKy.]'IbTypHOﬁ KOMH@TCHHI/Ieﬁ AJIg YCIICITHOI'O0 B3aUMOIIOHUMAHUS B YCIIOBUSAX O6H.I€HI/I$I C
MMpeaACTaBUTCILIMU Z[perﬁ KYJIbTYPHI B aKaHeMquCKOﬁ cpeac;

- y4eOHBIMU CTPATErHSIMH JIJIs1 OPraHU3alMU CBOEH yueOHOM NesTeIbHOCTH;

- pa3HBIMHU [IPUEMAMHU 3aIIOMUHAHUA U CTPYKTYPUPOBAHMS YCBAMBAEMOI'0 MaTepHaa;

- UHTEepHeT-TeXHONMOTUSIMU [T BBIOOpAa ONTUMAIBHOTO PEeKUMa MOIyYeHHs] HHPOpMaIuy;
- IPE3EHTAIIMOHHBIMH TEXHOJIOTHSMHU JIJIs1 COOOIEHHS] HHPOPMAaIIUH.

- pa3jiMuHbIMU BHUJAaMH YTCHHUA (HpOCMOTpOBOC, O3HAKOMUTCIIBHOC, I/I3yqa101uee) C ICJIBIO
H3BJICUCHUA HH(bOpMaHHH;

- METOJOM IOMCKa U aHalu3a UHQOpPMAIMKM U3 Pa3INYHbIX UCTOYHHUKOB B MPO(ECCHOHATHLHOM
obnacru;

- HaBbIKaMU COCTABJICHHUA BBICTYIVICHUA C TOKJIAAOM, HAITMCAHU A Hay‘IHOﬁ CTaTbu.

TeMbl u pa3jaesibl Kypca:

1. Tema 3. 3HaKOMCTBO C MHTEPHETOM, CaliTOM YHHMBEPCUTETA. 3HAKOMCTBO C MHOCTPAHHBIMU
KoJIJIeraMu, o0cyxieHue yueonl. ['akeTsl

WntepHer, caiit, BebG-anpec, CTpaHMIA, JHMYHBIM KaOWHET, JIOTMH, NapoJib, YHUBEPCHUTET;
KOMIIBIOTEP, TeNIE(OH, TUIAHILIET, HOYTOYK.



KomMMmyHMKaTHBHBIE 3a/1a4i: BOCIIPUHUMATh Ha CIIyX U BOCIIPOU3BOIUTH CJIOBA, CIIOBOCOYETAHHUS,
(bpasbl coOMI01ast MPOU3HOCUTENBHYIO HOPMY KUTAaMCKOTO A3bIKa; YUTATh CJIOBA, CIOBOCOYETAHUS
U (pa3pl Kak 3anMcaHHbIE IHWHBUHb, TaK U 3alMCaHHble ueporimudamu, cobmonas
NPOU3HOCUTENFHYI0O HOPMY KHTAHCKOTO SI3bIKA; COCTaBIATH (pa3pl, cOOIIOAas JIEKCHUKO-
rpaMMaTHYEeCKUE HOPMbBI KUTAMCKOro $3bIKa; y4yacTBOBAaTb B JHAJIOre-pacclpoce U Juajnore-
noOy>KJIEHUH K JIEUCTBHUIO.

['pamMaTudeckass CTOpOHa pEYU: OCHOBHBIE KOMMYHHUKATUBHBIC THIIBI IMPEATIOKCHUN
(moBecTBOBaTeNbHBIE  (YTBEPAUTEIbHBIC/OTPUIIATEIILHBIE),  BOMPOCUTENbHBIE  (0OmUNA U
CHECIHATBHBIA BOIMPOC), MOOYAUTEIbHBIC, BOCKIHIIATENILHBIC) U UX CTPYKTYPHI (TIOPSIOK CIIOB,
TONHUK W KOMMEHTapwii (MoJIekKallee U CKa3yeMoe, WHBEPTHPOBAHHOE IOMOJHEHHUE M T.IL.).

[IpeaioKeHus ¢ TIIArojJoM-CBA3KON x& shi, mojokeHve orpuranus ASbu B NMpPELIOKEHHH C

I71aroJoM-CBA3KOH s&shi, BompocurenbHble mpemioxkenus ¢ yactuuamu 15 ma, IBba, OE ne.

Onpenenenue co 3HaueHHeM npurskaTensHoctd. Yactuma B de. Tlopsmox ciemoBaHus
ONPEACICHUA B KUTAWCKOM IMPEIIOKEHUU. JIMUHBIE MECTOMMEHHMS B KUTAHCKOM A3bIKE, HMX
GyHKIMM ¥ ynoTpeOsieHre. Y Ka3aTellbHbIE U BOTPOCUTEIbHBIE MECTOMMEHHS B KHTAHCKOM SI3bIKE.
BonpocurenbHbie TpEeUIOKEHUST € BONPOCHUTENIbHBIMU MecToMMeHusMU. [lopsnok cioB B
BOINPOCUTEJIBHOM TPEJIOKEHUHM C BOINPOCUTEIbHBIM MecTouMeHueM. IlpemioxeHue ¢

IJIaroJbHBIM CKa3yeMbIM (TJIaroyioM JeHcTBHs B MO3UIKMKM KoMMeHTapus). Hapeuns tyg u #B

dou, WX MeCTO B TPENIOKEHMH OTHOCHTENBHO ckasyemoro. Coderanme Hapeuus #Bdou c
orpunianueM S bu.
lNpoun3HOoCKTENIbHAA cTOpOHA pedu: COONIOIEHHE OCHOBHBIX TPEOOBaHMU K MPOU3HOILICHUIO

3BYKOB KHTAWCKOTO SI3bIKa U pa3In4YCHHUEC Ha CIIyX BCCX 3BYKOB KHATaWCKOTO SA3BIKA, CO6J'IIOI[€HI/IC

npaBujl CHCTCMbI TOHOB KHTAWCKOTO A3bIKa, OCHOBHBIC THIIBI HMHTOHAIIMU KUTaNlCKHUX
HpeHHO)KeHHﬁ, MCJIOJUKA U PUTM KHUTAUCKUX HpeI[J'IO)KeHI/Iﬁ Pa3HbIX THUIIOB, (1)pa30B0e yaapeHuce.

Jlekcnueckas cropoHa peun: yCTOMYMBbBIE BBIPAKEHHUS, OMUCHIBAOIINE PAOOTY C Ta[KETAMH H

UHTEPHET-CAUTOM.

MCbMO: ocHOBHBIE TpaBWIiia KaJUUTpaduu, OCHOBBI MEPOTIM(HKH, OBIaIeHHE TpadeMaMu U
uepornudaMu B COOTBETCTBUM C OCBAaMBAaE€MbIM JIEKCMKO-TPAMMAaTHYECKUM MaTepUajoM,
HanucaHue HeOONbIINX MUChbMEHHbIX BBICKa3bIBAHMM B COOTBETCTBUHM C KOMMYHHUKATHBHOMN

3aJ1adueil.

2. Tema 4. 3HaKOMCTBO C KaMIlyCOM, MECTOHaXOXJEHHE OOBEKTa B MPOCTPAHCTBE, CTOPOHBI
cBeta. JlabopaTtopus. TouHble HAyKH

OpveHTMpOBaHWe B KamIlyce, pacroyioKeHne 00bEKTOB BHYTPH M CHApPYXKH CTYJICHYECKOTO IO
pojAKa. Yka3zaHUE HaIlpaBICHUN IBUKEHUs, CTOPOH CBETAa, OIMCAHUE B3aUMOPACIIOIOKEHHUS
00BEKTOB B POCTPAaHCTBE. V3yueHue pa3nuyHbIX HayK B YHUBEPCUTETE.

KOMMYHMKaTUBHbIE 33/1a41: OCYIIECTBIATh KOMMYHHUKALIMIO B YCTHOM M MHUCbMEHHOH (hopmax:

CTPOUTHh JIOTHYECKHUE BBICKAa3bIBaHUNA, BECTHU KOM6I/IHHpOBaHHBII>'I JAUajJor, BKJTIOYAIOIITHM



3JIEMEHTHI Pa3HBIX TUIIOB JUAJIOI0B; PACCKa3bIBATh, PACCYKAATh B PAMKAX M3YyYCHHON TEMaTHUKU
U MPOOJIEMAaTHKH, B TOM YHCIIE NMPUBOIS MIPUMEPHI, aPT'yMEHTBI; OMUCHIBATH COOBITHS, H3JIaraTh

(baKThI/IPOYUTAHHOE/ TIPOCITYIIAHHOE/ YBUACHHOE; COOOIIEHUE MECTOTIONIOKEHUS M HATIPABJICHUS

JBIDKEHUS, O TOM KaK MPOEXaTh/IMPOWTH M HA KaKUX BUAAX TPAHCIOPTA; TNI€ HAUTH HY>KHBINA
IIPEAMET B [IOMEILEHUH.

Jlekcnueckas CTOpPOHA pC€YHu: YCTOﬁqHBble BBIpAXKXCHUA, Ha3BaHHA CTOPOH CBETaA, ITOCIICIIOIH

(«Hapeunss MecTa»), YTOUHSAIOIIME IPOCTPAHCTBEHHBIE OTHOLIEHUS, BHJbBl TPAHCIIOPTA,

HaIlrpaBJICHUA JBUKCHUA.

FpaMMaTmyueckas cropona peun: IIpemnoxkeHHs HaaMuMs M OOJNaJaHUs C IJIaroioM 8 you.
['maronsl (TIaroipl-IpeIorn) B TO3UIMH TIPejiora B KUTalickoM si3bike. [locnenoru («Hapeuuns
MECTa»), YTOUHSIONIME MPOCTPAHCTBEHHble otHomenus (BI#qianbian, f§3houbian, L34
shangbian u gap.), B dyHKIUU MojIexaliero, AONOMHEHUs, ompeneneHus. llpemioxenus co
3HAYCHHEM MECTOHAXOXICHHS (TJaroj fE£zai, rnaron B you, cBsaska seshi). OmHOCIOKHBIN
JOTIOTHUTEIbHBINA AJIEMEHT HampaBieHus (MoauduxaTop, (mony )cyddukc rimarona ABUKESHUS)

Xlai / & qu. YaBoeHue mpuIaraTelbHbIX, IBYCJIOXKHBIE IIPUIATaTe]bHbIE B IO3HIMH
OIIpEIEIICHUSI.

[Mncbmo: oBnagenue rpadeMaMu U MEpoOTraUdaMu B COOTBETCTBHH C OCBAaMBACMBIM JICKCHKO-
rpaMMaTUYeCKUM MAaTepUaioM, HAIMCAaHHE COOOIICHWH WM THChbMEHHBIX BBICKA3bIBAHUN B
COOTBETCTBUH C KOMMYHUKATHBHOH 3a/1auei.

3. Tema 5. Hacrosiee, npomeamiee, Oynyiiee BpeMsa. Tounoe Bpemsi. HarypanbHblie uuncha.
JIBy3HauHbI€, MHOI'O3HAYHBIC YMCIIA B KUTAWCKOM SI3bIKE. Pa3psiibl U KJIacChl UHUCEIL.

Hactoawee, npomenmiee, Oynymiee BpeMs. BpemeHHble NpPOMEXYTKH. YKa3aHHE TOYHOTO

BpeMeHH o 4acaM. HarypanpHble uncia. J[By3HauHble, MHOTO3HAUHbIE YHCIAa B KUTAHCKOM
s3bike. JlecATKH, COTHHU, THICSYU, NECATKH ThICSY (BaHb). Pa3psapl u kmaccel uncen. [lepeBon
YUCIUTENBHBIX. J[poOHBIE Unca.

Kom MYHUKATUBHbIE  3aja4l. BOCIHpHUHHAMATh Ha CIYX W  BOCIPOMU3BOAUTH  CJIOBA,

CJIOBOCOYCTAaHMA, (l)paSLI, OTHOCAIIHECA K C(pepe YUCIIUTCIBHBIX, CO6J'IIOI[21$I MMPONU3HOCUTCIIBHYIO
HOpMY KHATAHCKOTO A3bIKA;, IIOHUMATb OCHOBHOC COICPKAHUC PA3JIMYHBIX AYTCHTUYHBIX

nparMaTuiuCCKux M HY6J'II/II_II/ICTI/I‘-ICCKI/IX ayauo- 1 BUAEOTEKCTOB COOTBGTCTBYIOH_IGI\/'I TCEMATUKH,;

U3BJIEKATh HEOOXOMMYI0/3aPAIIMBaEMYI0 HH(DOPMALINIO U3 Pa3IMYHBIX ayAH0- U BUJIEOTEKCTOB
COOTBETCTBYIOIIEH TEMAaTUKU; YNTATh CJIOBA, CIIOBOCOUYETAHUS, Ppa3bl U HEOOJIBIINE TEKCThI KaK

3alrCaHHbIC TMHBMHB, TAK U 3alMMCaHHbIe HEPOrTH(amMu, COON0AAA TPOU3HOCUTEIBHYIO HOPMY

KHUTAUCKOTO A3bIKA;, YWUTATb QAYTCHTUYHBIC TCKCTHI PaA3JIMYHBIX CTHWJIIEH C MHCIOJIb30BaHUEM
Ppa3InYHbIX CTpaTCFHﬁ/ BUAOB YTCHUA B COOTBCTCTBHUHU C KOMMYHHKaTHBHOﬁ 33.,[[3‘-16171; COCTAaBJIATH

(I)pEBLI U HeOOJbIIne TCKCTBI, BKIOYAOMMC YHCIHUTCIBHEIC, CO6J'IIO,Z[8.}I JIEKCUKO-

TpaMMaTHYCCKUC HOPMBI KHUTaiCKOTo A3bIKA; Y4aCTBOBATH B IHUAJIOrC-pacClpoce U AHAJIOTC-
HO6y>K)]€HI/IH K HeﬁCTBHIO, BECTH JII/IaJ'IOF-O6MCH MHCHUSIMH, BECTU KOM6HHHpOBaHHBIfI JHUaJior,
BKJ'IIO'—IaIOHII/II\/II OJICMCEHTEI pa3HbIX TUIIOB AUAJIOTOB; paCCKa3bIBaATh, PACCYXX/IATh B pPaMKaX U3Yy4YCHH



OV TeMaTWKH W TPOOJEMATHKH, B TOM YHCJIEC TPHBOMISA TPUMEPHI, apryMEHTHI; OIHCHIBATH

cOOBITHS, U3araTh (HaKThI/IPOYUTAHHOS/IPOCITYIIAaHHOE/ YBUJEHHOE; COOOIIEHHE O MPOILIOM
OIIBITE KaK B IMOBCEAHEBHOM JKU3HU, TaK M B IPO(eCCHOHATIBHOM, paccka3 o IUIaHaxX Ha Oyiyliee.

[Mpon3sHoCKTeNIbHAA cTOpOHA Peyu: COOJIIOJIEHUE OCHOBHBIX TPEOOBaHHM K MPOU3HOILIECHHUIO

3BYKOB KMTAHCKOTO SI3bIKa M Pa3JIMUCHHE HA CIyX BCEX 3BYKOB KHTAHCKOTO SI3bIKa; COOJIIOICHHUE
IPaBWJI CUCTEMBl TOHOB KHUTAMCKOrO $3blKa; OCHOBHBIE THUIIBI MHTOHALMM KUTAMCKUX

IPEUIOKEHUH, MEJIOINKA M PUTM KUTAHCKUX TPEIOKEHUH pa3HbIX THUIOB, (pa3oBoe yaapeHue.

Jlekcnyeckas cropona peun: lcnonb3oBaHHME YHCIUTENBHBIX B PEYH, MPAaBUIIA M CHOCOOBI
BBIPQXEHUSI MOTO3HAa4YHbIX 4Mces, uucauTesnbHbie or 1 nmo 100 000 000. YucnurenbHble

KOJMYCCTBCHHBIC M IIOPSIAKOBBIC, THU HCACIM, 1aTbl, TOYHOC BPECMHI.

[pammaTnyeckaa cropoHa peud: BelpakeHHe 3HAYCHHS JCHCTBUS, HMMEBIIETO MECTO B
HeomnpeieJeHHoe BpeMs B mponuioM (cydduxc I guo). OrtpunarenbHas Gpopma IIaroloB ¢

cybduxcom 73 guo. INokasarens cocrosBuierocs Aeictus cypduxc T le; MoganbHas yacTuua

Tle. Otpuranue B mpemioxkenusx ¢ cyhdukcom Fle uw momampHON wactuueii I le.
YnorpebieHne MOJaIbHBIX IJ1aronoB faxidng, Zyao, H=hui, HEnéng, TILIkeyi u ap. u nux
snauenus. OtpunarenbHas GopMa MOJAILHEIX IJIAr0JI0B. BeipaxkeHue 3HaYEHUS [TPOI0IKEHHOTO

neiictBus / Buuma. Ymorpebnenue Hapeuwii 1Ezhéng, TEzai, KOM6MHaL|,MMIET:EZhéngzéi Hu

MoJaIbHON yacTuibl IE ne 11 mepenauu 3HaUeHUs POJOJKEHHOTO AEHCTBYSA. BoiienurensHas
KOHCTPYKIHs 7&...Hshi ...de.

4. Tema 6. @unancsl. [IpouenTsl, apupmernyeckue aercTBus. Llensie u 1poOHbBIE yncaa
[leHbrn, neHexHvle €AMHUIbI, LIeIble U JAPOOHbIE YMCIIA, TPOLEHTHI, IPOCThIe apu(eTndeckue
JICUCTBUS, pEIICHHE TPUMEPOB U 3a/au.

KOMMYHMKaTVBHbIE 3a1aui: OCYIIECTBIATh KOMMYHHKAIIMIO B YCTHOW U MUCBMEHHOM Qopmax,
nepeaaya YucioBoi HH(GOpMalKH, BOIPOCH! U OTBETHI LIEHE TOBApa, O CKUJKaX, yMEHUE IpOros
apvBaTb Ha KUTAHCKOM s3blke€ apudmMeThyecKkue NpUMEphl, IOHMMHHE U pELIeHHE
apupMeTHUECKUX 3ajay.

[Npoun3HOoCKTENIbHAA cTOpOHA peuu: COONI0/IEHME OCHOBHBIX TPeOOBaHMH K MPOU3HOLICHUIO

3BYKOB KHTaMCKOTO SI3bIKa M pa3IMYeHHe Ha CIyX BCEX 3BYKOB KMTAWCKOIO fA3bIKa; COONIIOIEHME

npaBujl CUCTEMbBI TOHOB KHTaUCKOTO A3bIKa, OCHOBHBIC THUIIBI HWHTOHAIIUH KUTaNCKUX
HpCﬂHO)KCHHﬁ, MCJIOJUKA U PUTM KUTaUCKUX HpCIUIO)KeHI/Iﬁ PAa3HbIX TUIIOB, ¢)pa30Boe yAapCHUc.



Jllekcnyeckasa cropoHa peun: HasBaHusT OCHOBHBIX apH(PMETHYECKUX 3HAKOB, Ha3BaHHS

apudmMeTnuecKkux AEWNCTBUW, JEKCHKa, Kacaromiascs APOOHBIX YHCE U IMPOLICHTOB.

BOHpOCI/ITeHBHHe CJIOBA K YHCJINTCIIBHBIM.

rpaMMaTI/ILIeCKaﬂ CTOpPOHa pCUHr: IIpaBujia HCIHOJB30BAHUA YUCIUTCIIbHBIX, CYCTHBLIX CJIOB

(kaccu(pUKATOPOB), BHIPAKEHHUE MPOIIEHTOB U APOOEH npu moMonu 2.

5. Tema 7. Ilouck B UHTepHeTe. MHTepHeT caiiThl. OHNaliH NOKYIKU

OnnanH-roprosis. Ilokymnku ToBapoB omnaitH. [louck B MHTEepHETE, JOCTaBKA W3 MHTCPHET-

MarasuHoOB, TIOUCKOBas CTPOKa, BblJaya, pErUCTpalus Ha caiiTe, BBIOOp TOBapa, OJex]1a, 00YyBb,
I[BET, pa3Mep..

KoMMyHMKaTVBHbIE 3a1aun: YMEHHE BECTH OHJIAHH-TIEPENUCKY C MPOAABIIOM O BHIOOpE I[BETa

OJIeX/1bl, O IIPEIIOYTEHUAX, OOLIEH CTOMMOCTH, CKUIKAX; OCTABJIATH OT3bIB O KYILIEHHOM TOBape,
peuMylIecTBaX U HepocTaTkax. [Iokymka onexap1/00yBU. AKTyann3anus MOJyYeHHbBIX 3HAHHM,

HaBBIKOB 1 YMGHI/Iﬁ B pequoﬁ OeATeIIbHOCTW.

[PamMmaTryeckas cTopoHa pedu: MpaBmiia UCIIOIb30BAHMUS YUCIUTEIBHBIX — KOJHYECTBEHHBIX
U TIOPSIKOBBIX, MHOTO3HAUHBIX YHCEJ, MCIOJIB30BAHUE CYETHBIX CJIOB (KJIAacCH(PHUKATOPOB),

IMPOUCHTLI, )IpO6I/I, BOIIPOCHUTCIILHBIC CJIOBA J-I.., %’}‘ AHBTepHaTI/IBHHﬁ BOIIPpOC C COIO30M ;Z_:IEE

. BeipaxxeHue «cierka» HmJL... ..—mJL.
6. Tema 8. 3apyOexHbIe OE3KH.

MNpurnaweHve Ha KoH(pepeHLUIO, OOCYXJIeHHEe TeMbl [OKJIaaa, oQopMIeHHe BU3BI,

OpoHMpoBaHME oOTelel W OWIeTOB OHJAWH, pa3roBop N0 TenedoHy, MOCEIIeHHE
JIOCTONPUMEUYATEIIBHOCTE.

KOMMYHMKaTUBHbIE 3a/1a41: OCYIIECTB/IATbD KOMMYHUKALIMIO B YCTHOM M MUCBbMEHHON (hopmax:

pacCykK1aTb Ha TCMY Hpe,[[CTOSIH_[eﬁ KOMaHIUPOBKH, 06CY)KI[8.TB BUBI HYTCIHCCTBPlﬁ, TPAHCIIOPT,
MNOCCIICHUC )IOCTOHpPIMC‘-IS.T@JIBHOCTGIZ; OIIMChIBATDH reorpa(pﬂqecxoe MMOJIOKECHUE TOpOJAOB U

CTpaH; OMNMHCHIBaTh MpPOLENYpY OpOHUPOBAaHUS TOCTMHWL, XOCTEJIOB, OIHUCHIBaTh CIOCOOBI

HYTGIHGCTBI/Iﬁ Pa3HBIMH TPAHCIIOPTHBIMU CPCACTBAMH, MCPCABUNKCHUEC IO TOpOAYy, HCIIOJIB3Ys
METpO, TakcH, aBTo0ychl. OcobeHHocTH nyTemiecTBus no Kuraro Ha nmoesnie, kareropuu OUIeToB

— KyIle, MSITKUW CUJITYNH, )KECTKHUI cusiuuii, omer 6e3 mecta. HayunThbest pasnuuaTh Ha CIIyX
¥ 3HaTh, KaK KYIIUTh HY)KHYIO KATETOPHIO OUJIETa, TIOMEHATH OUIIET, CIaTh OHJIET.

FpaMMaTMUeCKMe 3amaur: BBIPAKEHHS CKOPOTo cBepmieHus coowmtus {RE.. T, FAE. T.
Inaronst T8, ZHE, cymecrsurensnoe X, Coasku 5¢... B [5./ 2AJ5, Belpakenus cMeHb!

neiictBuiA ... T, k.. Hapeuus &, X. Pesynsratusnsie mopdemn #F, 5 - 2l - 5T

7. Tema 1. Ilocemenre GUOIMOTEKH, SIEKTPOHHbIE OMOIMOTEKH, ITOUCK MAaTePHAJIOB 10 HYKHOH
TEME



[MoceweHme OUOIIMOTEKH, YCTPOUCTBO OMOIMOTEKH, TUAIOT ¢ OMOIMOTEKApPEM, YUTATCIIbCKHMA
OusteT, nmpaBuiia nocemieHus OubMOTEKN U YUTATBHOTO 3a1a. DJIEKTPOHHbBIC OHOINOTEKH, TOUCK

MaTepuasoB M0 HYKHOU TeMe.

KOMMYHMKaTVBHbIE 3a1aun: OCYIIECTBIATh KOMMYHHKAIMIO B YCTHOM U MMUCbMEHHOU (opmax
— BOIMPOC O HAJIMYMU HY)KHOH KHHTH, TPOCh0a O TIOMOIIHM B MMOUCKE KHUTHU 10 TEME, TUAJIOT C

ouobnmoreKka PEM, KaK B34Tb U CIaTh KHUT'Y, YMCHHUEC YKa3aTb CPOKH CHAYH.

FpammaTnueckve 3anaum: Hapeuus FL~ ¥, pesynbtatusHbie Mmopdembr X, 58, #F,

MoaudunkaTopb! Harpasienus k.~ &,
8. Tema 2. Kuralickas u 3amaggas MEIULIMHA

Pa3roBop o mpobiieme 3710poBbs M 3a00THI O HEM, CAMOYYBCTBHS (YacTH Tela), MEAUIIMHCKUX

yciyr. CTpoeHue opraiusma, JeueHue, JIeKapcTBa, KuTaickas U 3amnajiHas MeULIHMHA.

Kom MYHUKaTUBHbIE 3a1a4n:

OcyLLecTBNATL KOMMYHHKAIIHIO B YCTHON M MUCBMEHHOM (OpMax: pa3roBOp ¢ BpauoM, OITUCAHNE

’)Kanob Ha 3I0POBBE, COCTOSIHHUE OpraHu3Ma, NMNPOXOXAEHNE MEAOCMOTpPA, IOIYIYCHHAE JICUCHUSA,

MOKYIIKa BBIMUCAHHBIX JIEKAPCTB, NMPHEM JEKapcTB Mo rpaduky. OCOOCHHOCTH JI€YCHHUS B
KUTAMCKON U €BPOIEUCKON MEINUIIMHE.

[paMMaTnyeckue 3agaun: JOMOTHEHNE JIIMTEIbHOCTH, TOTIOTHEHUE KPAaTHOCTH, A5,
9. Tema 3. brITOBas TeXHUKA

ObcyxAeHne THIIEBBIX MPEANOYTCHH M MX TOJB3bI/Bpena sl opranu3ma. [lumieBas u

JHEepreTHyYecKkas IEHHOCTh MPOAYKTOB IHUTaHUS, CIIOCOOBI IPUTOTOBJIEHMS OO/, Ha3BaHUS
OBITOBBIX PUOOPOB.

Kom MYHUKaTUBHbIE 3aJa4u: OCYIIECTBIATH KOMMYHHUKAIIAIO B YCTHOﬁ U MUChbMEHHOM (I)OpMaXZ

o0CyX/leHue BKYCOBBIX MpPEINOYTEHUIl cobeceHUKa — MsCOEIEHUE, BETeTapHaHCTBO,
ButamuHbl, KBXXY. O6cyxieHne perentoB NpuroToBiaeHus Jo0MMbIx 0o/, KyxoHnHas 6b1ToBast
TE€XHUKa — MHUKPOBOJHOBKA, pUCOBApKa, IUINTA, TyXOBOM HIKad, XOJOJUIBHUK U T.J.

FpaMMaTMyUeCKme 3a1aun: cpaBHUTEIBHBIE KOHCTPYKIMKU ¢ npemtoramu tb, H/ &E, iR.... —

As

ES

10. Tema 4. 'eomerpuueckue Gurypsl, Gopmyisl, rpapuKu

Ob6DBbACHEHWE 1 TPOrOBapHBaHUE MPOCTEHIINX apUPMETHICSCKUX ICUCTBHM, ONUcaHue Gopmyt,

rpauKOB, HA3BAHUS TEOMETPUUYECKUX (UTYpP, TEOPEMBI U JJOKa3aTeIbCTBa.



KOMMYHMKaTUBHbIE 3a1a4r: OCYIIECTBISATh KOMMYHHUKAIIMIO B YCTHOM M TMCBEMEHHOH (hopmax:

HaBBIKM NPOTrOBAPHUBAHUS M PELICHHUS 3a7ay [0 MATEMAaTHUKE, YMEHHUE CJIOBECHO BBIPA3UTh
HanMcaHHble (OPMYIIBI, TpauKu, MaTeMaTHYECKHE 0003HAUCHUS, 3aa9H, TIPUMEPHI, TEOPEMBI U
T.J.

11. Tema 5. du3nka, OCHOBHBIC IIOHATHS ¥ 3aKOHEI

OCHOBHbIe 3aKOHBI (PU3KKH, IOCTOSTHHBIC, IEPEMEHHBIE, (OPMYJIbI, 33/1a4H. YUCHBIC U TCOPHUU.

KOMMYyHWKaTMBHbIE 3a1a4u: OCYIIECTBIATh KOMMYHHUKAIMIO B YCTHOM M MUChbMEHHON (hopmax:

HaBbIKH OporoBapuBaHusd W PpCHICHUA 3adad I10 (1)I/I3|/|Ke, YMCHHUEC CJIOBECCHO BbIPA3UTH

HamucaHHble (HopMysbl, TpapuKu, 0003HAYCHUS, OOBSICHUTH SIBJICHUS C IOMOIIBIO 3aKOHOB
bu3HKH.

12. Tema 6. Kocmoc.Kocmuueckast nporpamma HIsHpwkoy. Pakera-Hocurens YanwkaH. JlynHas
nporpamma «Han O»

KOCMOC, 3BC3bl, IIJIAHCTHI. Kocmuyeckas [mporpamma Kuras. Kocmuueckue PAaKEThl 1 MOIYJIH.

Jlynnas nporpamma «Yan D». Yan O kak MUPOIOTHUECKUI TEPCOHAK.

KOMMYHMKaTUBHbIE 3a1a4r: OCYIIECTBIATh KOMMYHHUKALIMIO B YCTHOM M TUCbMEHHOH (hopmax:

JUCKYTHPOBATh O JOCTHKEHHSIX UeIoBeUecTBa B 001acTH 0CBOeHUs KocMoca. [1epBblii yenosek B
KOCMOCE U B OTKpBITOM KocMoce. 11epBrii uenoBek Ha JIyne. Kuraii B kocMmoce. Kuraii Ha JlyHe.

Paketsr CITYTHUKHU. PazBuTtne KOMMCPYECKOI'O 3allyCKa CITYTHUKOB.

13. Tema 1. Hayka: Buepa, cerous, 3aBTpa

MCTOpVIﬂ pPa3BUTHUA €CTCCTBCHHBIX HAYK M HAYYHBIC OTKPbITUA. Hosrie HaIrpaBJICHUA B HAYKC.

EcTtecTBeHHbIE W T'yMaHUTAapHblE HAyKM B COBPEMEHHOM MHpe. 3HaMeHUThle ydeHble. Hamm
COBPEMEHHUKH, JlaypeaTbl HOOENEeBCKON NpeMuu M ux OTKpbiTuA. IlyTh oT OakanaBpa [0

HOOEeNeBCKOTO Jlaypeata. OTKpBITHS M 1300peTeHUs KOHIIa HOBOTO BpeMeHW. HayuHsie cencanun

1 TEXHUYECKHUI Imporpecc. Hpouecc TCXHOJIOTU3allhuU HAYKH.

Jlekcnyeckne 3amaun: HapaOOTKa JIEKCHKH, KAaCArOIIEHCs UCTOPHH HAYKH, Pa3BUTHE HABBIKOB

YTEHUsSI TEKCTOB O HayKe, O HCTOPUM HAyKH, COBPEMEHHOM COCTOSIHUM HayKH M €€ pa3BUTHUH, O
pOJIM HAayKH B KM3HU OOILECTBA, O HAYYHBIX OTKPBITUSAX, HOBBIX HANpaBJICHHUSIX B HayKe; O
BIIMSIHUM HAYYHBIX OTKPBITUH Ha MUPOBO33pEHUE YEIIOBEKA.

14. Tema 2. Kutaiickas HayKka U €BpOIIeiiCKas HayKa

HayuHble OTKpBITHS KUTAHCKUX U eBpoleiickuX yueHbIX. Kuraiickue u eBponeiickue n3ooperex

nA. COBpeMCHHaﬂ KUTaKCKas HayKa. BzauMocss3b HAayKHU U TCXHUKHU U UX B3aUMOCBA3b. Texnuka



KaK MpuKJaaHas Hayka. Koppensius HaydHOTo U TeXHu4Yeckoro MpliieHus B EBpore u B Kurae.

Jlekcnyeckume 3amaun: HapaOOTKa JIEKCUKH, KaCaIOIIeHCsl KUTAalCKON HayKH, pa3BUTHE HABBHIKOB

YTeHHUs] TEKCTOB O KHUTaWCKOM HayKe, KUTAHCKUX H300pETEHHUSX, COBPEMEHHOM COCTOSHUU
KUTANCKON HAYKH W €€ Pa3BUTHHU, O POJIM KUTAMCKOW Hayku B Mupe. JIaboparopuu, Hay4dHbBIC
LHEHTpbI Ha Tepputopun Kurtas; mpoekT mocTpoHKHU caMoro MOUTHOTO apOHHOTrO KoJllaiaepa B

Kurae.

15. Tema 3. [Tanaemus v BakIIMHALIMS, CO3/JaHUE BAKI[MHbI, ICTOPUS BAKIIMHAIIUN

bonesHn, snunemun, nangemMun. SNUACMHAA B HCTOPUHU deloBedecTBa. DnuaeMun XX-XXI BB.
[Tannemus SarsCov-2, ee BIMSHUE HA MUPOBYIO SKOHOMHKY, MEAUIIMHY W HayKy. BakuuHanmus,

HCTOpUA BakIMHAL MW, BAKIMHBI OT KOPOHABUPYCA.

Jlekcnueckmne 3aJa4u: Hapa60TKa JICKCUKHU U Bblpa6OTKa HaBBIKOB YTCHHA TCKCTOB, KaCarOIIUXCA

OoJIe3HEH, ANUIEMU, TAaHACMHUI; UICTOPUHU BaKIIMHAIIMH, TEXHOJIOTHUHU CO3/IaHMS BaKIIMH B XX U B
XXI BB.

16. Tema 4. [Ipo6iieMbl 3K0J0THH, TI100aNIbHbIE TIOCTIEACTBUS, CIOCOOBI PELICHHS

Jkonornyeckme mpobrmemsl  Poccum, Kwuras, ri00anpHBIE 3KOJOTHYECKHE TMPOOJIEMBI.

[TocneactBust U mporHo3bl. CrocoObl 60prOBI ¢ MycopoM, MmiactukoM, CO2, Tao0anbHBIM
MTOTEIJIEHHEM.

Jlekcnyeckmne 3aJa4uu: Hapa60TKa JCKCUKH U BBIpa6OTKa HaBBIKOB YTEHWA TEKCTOB, KaCAOIIUXCsI

OKOJIOTHH, 3an$[3HeHHOCTI/I BO3I[yX21, BO/JbI, IIOYBHI, FHO6&J’IBHOFO IIOTCIIJIICHUA, SGHGHOﬁ BHGPFI/II/I,
OOpBOBI C MITACTUKOM U T.J.

17. Tema 5. Iludpobie TexHOIOTUH, HHPOPMAIMOHHAS OE€30MACHOCTh, HCKYCCTBEHHBIN
WHTEJUIEKT

WVcTopus passurtust udposeix TexHONOrnn B EBporie u 8 Kutae. Uurepuer B Kurae. [Tomuruka

uHpopMannoHHOM Oe3omacHocTh B Kwurae. VcKkyccTBeHHBI MHTEIUIEKT Ha Ciyx0e Yy
rocyziapcTBa.

Jlekcnueckune 3aJadu: Hapa60T1<a JICKCUKH U BBIpa6OTKa HaBBIKOB YTCHHSA TCKCTOB, KaCarOIIUXCA

U(PPOBBIX TEXHOJIOTUH, HHTePHET-TexHonoruit, W, nonutuku kubep-6e30nacHOCTH.

18. Tema 6. Hayunass KOMMyHUKaI¥s, HAy4HbIE LIEHTPBI, 1a00paTopuu, HaydyHble KOH()EPEHIIUH.



CpeactBa momynspuszanuud  Haykd. HayyHas KOMMyHHKarws. ABTOpPCKOE TIpaBO U

MHTEJUIeKTyabHasg coocTBeHHOCTh. CMU, HayuHas xypHa/UCTMKA. Tlonmymnspusanus HayKu B

Untepuere. LludpoBbie 1 MHTEPHET-TEXHOJIOTUU Ha Cly:k0e y Hay4yHbIX cooOuiectB. Hayunbie
KOH(EepeHIIMH OHJIAWH U o(JIaiiH, CUMIIO3UYyMbI, KOHTpecChl. OTKPBITHIC JIEKIIMU U BBICTYIIIICHUS
YUEHBIX.

Jllekcnyeckmne 3amaun:  HapaOOTKa JIEKCHKM M BbIpaOOTKa HaBbIKOB UTEHHS TEKCTOB,

KaCalolMUXCsl - JKU3HU HAYYHBIX COOOEUICTB — KOHIPECChl, KOH(EPEHINH, CHUMIIO3UYMBI,
CEMHUHAaphbl, JEKUHUH, NMyOIMKaluu; - CPEICTB IOMYJSIPU3ALUKA HAyKH; aBTOPCKOIO IIpaBa Ha

HAaY4HBIC UCCJICIOBAHUSA U IIPOU3BCACHU, Hay‘IHOfI KYPHAJIMCTHUKHU U €€ POJIM B IIONyIApPM3aln

W HayKy; nonyisipu3auuu Hayku B Mutepnere, CMU

19. Tema 7. 300peTeHus 1 Hay4YHbIE OTKPBITUS, KOTOPbIE U3MEHUIN MUP

10 BenmMuaiux OTKPBITUN B pa3HbIX 00JacTsIX Hayku. CiryyaliHble OTKPBITHS U UX POJIb B HAYKE,
9KOHOMHBIE HHHOBanuu. HayuHoe TBopuecTBo. KpeatnBHOE Mbinierne. M300peTaTenscTBO Kak

MpoueccCC pCICHUA HHXXCHCPHLIX 3a1a4.

Jlekcnyeckume 3agaun: HapaOOTKa JIEKCUKU U BBIPaOOTKA HABBIKOB YTCHHUS TEKCTOB, KACAIOIINXCS
OTKPBITUM U H300peTeHul, CilydallHbIX OTKPBITUM, WHCANTOB, KPEAaTUBHOTO MBIIUICHUS U

TBOPYCCTBA B HAYKE, TCXHNKE U y‘IC6HOM ponecce.

20. Tema 8. UccnenoBanue: 11eab, mpodiiemMa, 00beKT U IPEeIMET

BVIAbI HCCJIeIOBaHHUIM: (I)YHI[aMeHTaJ'ILHOG HCCJIICAOBAHUEC, TIPUKIAAHOC  HUCCICAOBAHUC,

MOHOJIMCIUILTUHAPHOE HCCIIEIOBAHNE, MEXIUCIUIIMHAPHOE HCCIIEI0OBAaHUE. DTalbl HAyYHOTO
MCCJIEIOBaHMS M UX KpaTKoe cojepxkanue. Beibop Temsl uccienopanus. OnpeneneHue o0beKTa u
npeaMmera uccnenoBanus. OmnpeneneHue mnenu U 3agad. Paspabotka rumortessl. CocTaBieHue
naHa uccienoBanus. Pabora ¢ nurepaTtypoil.

Jlekcnyeckmne 3aJa4uu: Hapa60TKa JCKCUKH U BBIpa6OTKa HaBBIKOB YTEHWA TEKCTOB, KAaCAOIIUXCSI

ATANoOB HAYYHOTO MCCIEA0BaHNUA, BEIOOpA TEMBI UCCIEIOBAHUS, €T0 00BbEKTa U MPEAMETa, 1SN U
3a/1a4; BBIABM)KCHHS THIIOTE3Bl  HCCIICIOBAaHUS; COCTABJICHUS TUIAHA  HCCIICAOBAHUSA,
dbopmupoBanusi OudIMOrpaduIECcKOro CrrcKa mo ucciaeayeMon mpooeme.

21. Tema 1. [Ton6op u aHamM3 HAYYHO-TEXHUYECKUX TEKCTOB

Bb|60p TEMBI UCCIICAOBaAHNA, KIKOYCBBIC CJIOBA, IIOMCK U HO)I60p HAaY4YHO-HCCJICO0BATCIIBCBKUX

MaTepHaJIoB M0 BEIOPaHHOM Teme.



Jlekcmueckme 3anaun: HapabOTKA JIEKCUKH TI0 BBIOPAHHOM TeMe, OTOOP KITFOYEBBIX CJIOB, TOMCK

I/ICCJIeﬂ,OBaHl/lM I10 KJIKOYEBBIM CJIOBAM, YMCHHUC ONIPCACIIUTE MCTOAOM O3HAKOMUTCIIBHOI'O YTCHHUA

COOTBETCTBUE HAWJCHHBIX CTaTel BRHIOPAHHOW TEME.

22. Tema 2. 'unore3a u 3KCIEPUMEHT, IPUHIIUIIBI ApTyMEHTALUU

BblABM>XXEHWME rUIOTe3bI CBOETO MCCIISIOBAHUS, IU3aliH SKCIIEPUMEHTA, apryMeHTaLMA.

Jlekcnueckmne 3aia4yu: YMCHUC II0JIb30BATbHCA Hapa6OTaHHbIMI/I JICKCUKO-TpaMMaTU4CCKNMU

HaBBbIKaMHW OJI BBIABHXKCHHA T'HIIOTE3bI CBOCT'O HMCCIICAOBAHHsA, HMCIIOJIB30BAaHUC Hapa60TaHH01>i
JICKCUKH IJIs1 OIIMCaHUs HHSaﬁHa SKCIICPUMECHTA, YMCHHUE COCTABJIATH KPAaTKOC OIIMCAHUC ueﬂeﬁ u

OXXHJAEMbIX PpeE3yJabTaTOB JBKCICPUMCHTA, YMCHHC BCCTH HAYYHYIO AapPryMCHTALIUIO JUIA

TIOJITBEPIKICHUS/OMIPOBEPKEHHUS TUIIOTE3bI.

23. Tema 3. [IpuHUIMIIBI HATMCAHWS AaHHOTAIIMW U BBEJICHUS K paO0OTEe Ha KUTACKOM SI3bIKE

OnucaHue AKTYaJIbHOCTH TCMBI, 06"I>GKTa, InpeaMeTa UCCICaOBaHMA, ICIU U 3a1a4 UCCIICIOBaHUAA,

L
E ]

THITIOTC3bI UCCIICA0OBAaHMA, MCTOA0OB UCCICIOBAHUA, Haquoﬁ HOBU3HBL.is

Jlekcnueckmne 3aa4yu: YMCHUC II0JIb30BAaTbCA Hapa6OTaHHI)IMI/I JICKCUKO-IpaMMaTU4CCKNMU

HaBBIKaMHW JId COCTaBJICHUS BBCICHHA Hay‘IHOﬁ CTaTbH, a TAKXC COCTAaBJICHHA aHHOTAIlMH K
CTaThC.

24. Tema 4. CocraBlieHHE NPE3EHTALMN U BBICTYIUIEHMS JJI1 «HAay4YHOH KOH(MEpeHLHH» 0
BbIOpaHHOU TeMe

HanvcaHve peun BbICTyIJIEHHMS A HaydyHOW KOH(EpeHLMH, CeMHHapa, 3aIlUThl JUILIOMA,

IMPOCKTAa U IMpPOH. CocraBnenue MMpEe3CHTAIuU.

Jlekcnueckune 3aa4yu: YMCHHUC II0JIb30BaTbCA Hapa6OTaHHBIMI/I JICKCUKO-IpaMMaTU4CCKNMU

HaBbIKaMU IJId COCTABJICHUA HAIIUCAHUA TE3UCOB, IJIaHA OOKJIaAad, pCeUYU BBICTYIUICHUSA JISA
Hay‘{HOﬁ KOH(I)epeHI_II/II/I, 3alUThl AOUIIJIOMa, YMCHHUC BBIACIIATHL OIIOPHBIC ITYHKTBI AOKJIAAa,

pacCTaBJIATh MHTOHAIIMOHHBIC AaKIICHTHI U 11ay3bl, COCTABJIICHUC IIPE3EHTALNN,

25. Moayns 1 Kuraiickuii sI3bIK [UIsl cielIMalIbHBIX 11es1eid. BBoaHbIN Kypc

26. Tema 1. BBogHo-(hoHeTnueckuii U BBOJHO-uepornuduueckuit kypc. OO0mue cBeneHus o
rpaMMaTUKE KUTalCKOIO SA3bIKA.



O3HakOMJeHVe ¢ OCHOBaMH NPOM3HOCUTEIBHON 0a3bl KHTAWCKOTO s3bIKa (IMyTyHXya) W

OCHOBHBIMH TPAaBWJIAMHU KaJUNTUTpapuu U HUEPOTTUPHUKH, a TAKKE AKTyaIM3alus MOTYyYCHHBIX
3HAaHUH B PEUYEBOU NEATEILHOCTH.

Kom MYHUKATUBHbIE 3aJa4du: BOCIIPUHMMATb Ha CIyX W  BOCIPOU3BOIWTH CJIOBaA,

cilioBocoueTaHus, (ppa3pl coOI0OAas MPOU3HOCHTENBHYI0 HOPMY KHTAaWCKOTO $3blKa; 4YUTATh

CJIOBaA, CJIOBOCOYCTAaHUA U (1)pa3131 KakK 3allMCaHHBbIC IIMHBbUHb, TAK U 3allMCAHHBIC I/IepOI‘JII/I(baMI/I,
coOirofasi MPOW3HOCUTEIBHYI0O HOPMY KHTAHCKOTO $3bIKA; COCTaBIATH (hpa3bl, cOOIIOIas

JIEKCHKO-TPaMMAaTH4ECKHUE HOPMbI KUTAHCKOTO S3bIKa; YIOTPEOIATh (Ppa3bl BEXKINBOCTH; y4acTB

OBaTb B AUAJIOre-pacCIpoce U AUANOre-mo0ykIeHUH K JEHCTBUIO.

[Npoun3HOCUTEIbHAA CTOPOHA PeUH: 3BYKO-OYKBEHHBIN CTAHIAPT 3aITMCH CJIOB KUTAWCKOTO SI3bIKa
- IMHBUHB, COOJIIOICHNE OCHOBHBIX TPeOOBaHMIA K MPOU3HOLICHUIO 3BYKOB KUTAHCKOTO S3bIKA U
pasinyeHrue Ha CIyX BcCeX 3BYKOB KHMTaHCKOrO sI3bIKa; COOJIOAECHUE MPABUJI CUCTEMbI TOHOB

KHATanCKOTo A3bIKAa, OCHOBHBIC THUIIbI MHTOHAIIUU KATaNCKUX HpGILJ’IO)KGHHfI.

rpaMMaTVI‘-IeCKaFI CTOPpOHAa pCYu: OCHOBHBIC KOMMYHHUKATUBHBIC THIIbI npezmoxceHHﬁ

(moBecTBOBaTeNbHbIE  (YTBEPAUTENIbHBIC/OTPUIIATENIFHBIE), BOMPOCHUTEIbHblE  (00mUi U

CIEeIHaJIbHBII BOIPOC), NOOYIUTENIbHbBIE, BOCKIMIATEIbHBIE) U UX CTPYKTYpPHI (TOPSIIOK CIIOB,
TONUK M KOMMEHTapuil (mojjiexallnee M CKa3yemMoe, MHBEPTUPOBAHHOE JOIMOJIHEHUE W T.II.).
[IpenoxeHne ¢ KayeCTBEHHBIM CKa3yeMbIM (C Kaue€CTBEHHBIM IpHJIaraTelbHbIM B IMO3ULUU
KomMMmeHTapusi). OtpunarenpHas ¢opMma TPEAIOKEHHS C KadeCTBEHHBIM CKa3yeMbIM (C
KaueCTBEHHBIM IIPUJIAraTeIbHbIM B NO3UIIUN KOMMEHTAPHS).

27. Tema 2. UndopmaninoHHbIE HOCUTEIH.

QOnew KW, TUCKH, KapThl HaMATHU, JUCKCTHI.

Kom MYHUKATUBHbI€ 3aaadyd: BOCIIpUHHUMATb Ha CIyX H©W BOCNPOU3IBOAUTL  CJIOBaQ,

CJIOBOCOYCTAaHMA, Cl)paSLI, CO6J'IIOI[a$I MPOU3HOCUTCIIBHYIO HOPMY KHATAKUCKOTO A3bIKAa, ITIOHUMAaTb
OCHOBHOC COACPIKAHUC PA3JINYHBIX aYTCHTUYHBIX NPArMaTHYCCKUX U HY6J'II/II_II/ICTI/I‘-ICCKI/IX ayauno-

N BHUIACOTCKCTOB COOTBCTCTByIOH.[GfI TEMATUKHU,; MH3BJICKATDb HeO6XO,[[I/IMy}O/38.HpaH_IVIBaeMyI'O

MH(OPMALIMIO W3 Pa3IMYHBIX ayJIuo- U BUJCOTEKCTOB COOTBETCTBYIOIEH TEMAaTHKH; YHUTATh
CJIOBa, CJIOBOCOYEeTaHMs, ¢pa3bl MU HEOONbIINE TEKCThl KaK 3alMCaHHble NUHbHHb, TaK U
3anucaHHble uepornupamu, codoas MPOU3HOCUTENbHYI0O HOPMY KUTAaWCKOIO SI3bIKA; YUTATh

AYTCHTHYHbIE TCKCThI PA3JIMYHBIX CTHJIEH C HCIOIb30BaHHEM Pa3INIHBIX CTpaTeFHﬁ/BH)IOB

YTCHHUA B COOTBETCTBHU C KOMMYHHKaTHBHOﬁ 33[[3‘{6171; COCTaBJIATH (I)pa3LI 1 HEOOJIbIINE TCKCTHI,
CO6J'IIOI[EUI JICKCUKO-TPAMMAaTUUCCKNUEC HOPMBI KHUTANUCKOTO S3BIKA.

MNponsHocuTeNbHaA CTOpOHA pedn: COONIoIeHHEe OCHOBHbIX TpeOOBaHMH K HMPOWU3HOIICHUIO

3BYKOB KHTANCKOTO sI3bIKa M PA3JIMYCHHE Ha CIIyX BCEX 3BYKOB KHTAMCKOIO SI3bIKa; COOJIIO/IEHUE
IOpaBUI CUCTEMbl TOHOB KHTAMCKOrO s3blKa; OCHOBHBIE THIIBI WHTOHAIMM KHUTAHCKUX



MPeJIOKEHU I, MEIOUKa U PUTM KUTANCKUX MPeIoKEHUI pa3HbIX TUIIOB, (Gpa3oBoe yaapeHue.

rpaMMaTVl‘-leCKaﬂ CTOpOHa p€4Yu: OCHOBHBIE KOMMYHHUKATHUBHBIC THIIbI Hpe,Z[J'IO)KeHI/Iﬁ

(moBecTBOBaTeNbHBIE  (YTBEpOUTEIbHBIC/OTPULIATENIBHBIC),  BONPOCUTEIbHBIE  (OOmUil U
CIEIMaJIbHBIN BONPOC), OOy AUTEIbHBIE, BOCKIMIATEIbHBIE) U CXEMBI UX HIocTpoeHus. [Ipennoxe

HWSA HaIM4us ¥ 00JaiaHus ¢ riaarojaoM A you. OTpUlaTeIbHbIE IPEIOKEHHS ¢ YACTHIAMH 3%,

.

[Mncbmo: OBJIAJICHUC Fpa(l)CMaMI/I u I/IepOl"J'II/I(l)aMI/I B COOTBETCTBHUU C OCBaMBAC€MbIM JICKCHKO-

rpaMMaTHYeCKUM MaTepHajoM, HAlHUCaHWE COOOIICHWN WM MUCHhMEHHBIX BBICKA3bIBAHUU B
COOTBETCTBUU C KOMMYHHUKATUBHOM 3a/1a4ei.

28. Monyns 2. Kuraiickuii si3bIK 1J1s crienuanbHbIX nenei. [Ipogomkaromuii ypoBeHb

29. Monyns 3. Kutaiickuil i3bIK JUJIS1 CHIELUANIbHBIX 1esiel. YTeHne HaydHO-TEXHUYECKOIO TEKCTa

30. Monyns 4. KuTaiickuil A3bIK Ul crielManbHbIX Lesed. Hanucanue HayYHO-TEXHUUYECKOTO

TCKCTa



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

KomnbroTepHoe 3peHue

Heab AMCHUNIMHBI:

03HAKOMJICHHE CTYJICHTOB C OCHOBHBIMH METO/IaMU U AJITOPUTMAMH KOMITBIOTEPHOTO 3pEHUS, T.€.
U3BJICUCHUS HH(OPMAIMH U3 N300pKEHUN U BHJIEO.

3agaum IMCHUILIMHBI:
- TIOJIyYCHUE CTYJCHTaMH 0a30BbIX 3HAHWH B 00J1aCTH aHAIM3a OTACIBHBIX N300paKCHUIN

- mpuoOpeTeHNe MPAKTUYECKUX HABBIKOB B 00J1acTH 00paboTKU M300paskeHuH (IIIyMOII01aBlIeHUE,
TOHAJBHYIO KOPPEKIIHIO, BBIJICIICHHE KPatB)

- 3BPUCTHYECKUX METOJOB aHAIM3a (CErMEHTAlUs U aHAJIU3 CETMEHTOB)
- KIraccu(hUKauy n300pakeHuil (OCHOBHBIE TPU3HAKH )

- TIOMCKa W300paXXeHH MO COJEp>KaHUIO (CKaTHE IAECKPUIITOPOB, MPHUOIUKEHHBIE METOIbI
CPaBHEHHUS JECKPUITOPOB)

- pacrio3HaBaHus UL, HelpoceTeBbIX Mozenu (deep learning) 115 pelieHus BcexX nepeuncaeHHbIX
3aja4.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOIKHBI

3HATh:

- OCHOBHBIE METO/Ibl U aJITOPUTMBI aHAJIN3a OTAEIBHOI0 H300paXKeHNUs;

- IPUMCPHI 3aa4 KOMIIBIOTECPHOI'O 3pCHM A, BOSHUKAIOIINEC B PCAJIbHOM MHUPE;

- CYHICCTBYIOLIUEC DBPUCTUYICCKHUEC METO/AbI aHAJIN34, KJ'IaCCI/I(I)I/IKaLII/II/I " MOHUCKa I/I306pa)KeHI/II7L

yMeTh:
- IOHATH TOCTABJICHHYIO 3aJ[ayy; UCIOJIb30BATh CBOM 3HAHMS JUIs MCCIIeI0OBaHUS N300pakeHul;

- CaMOCTOATCIIbHO HAaXOAUTH AJITOPpUTMbI PCHICHUA 3adad, B TOM YHCJIC WU HECTAaHAAPTHBIX, U
IMPOBOAWTH UX aHAJIU3;

- CAMOCTOATCIIbHO BUACTD CJICACTBUSA MMOJIYUYCHHBIX PE3YJIbTATOB.



BJIAJ1€Th:

- HaBBIKAMH OCBOCHHS OOJIbIIOrO 00beMa MH(POpPMAUMK W pemieHHus 3aaa4 (B TOM YHCIIE,
CJIO’KHBIX ),

- HaBBIKAMH CaMOCTOSTEIIHFHOM pa6OTBI U OCBOCHHA HOBBIX NUCHUIIIWH,

- Ky.]'[BTypOfI IMOCTaHOBKH, aHAJIW3a U PCUHICHUA IMTPAKTUYCCKUX 3aa4 KOMIIBIOTCPHOI'O 3pCHUA.

Tembl 1 pa3aeibl Kypcea:
1. Beenenue. [{udposoe n3zodpaxkeHue.

3aaul KOMIIBIOTEPHOT'O 3PEHUSI U CBA3b C MCKYCCTBEHHBIM MHTEJUIEKTOM. TpyIHOCTH aHaiIu3a
n300paXeHU! W BU3yallbHblE MojAcka3ku. Mcrtopus kommbroTepHOro 3peHus. lloctaHOBKH
IPAKTUYECKUX 3a]a4, IPUMEPbl COBPEMEHHBIX CHUCTEM U aJITOPUTMOB KOMIBIOTEPHOI'O 3PEHUS.
VYerpoiictBo onThdeckoit cucrembl yenoBeka. LlBeroBeie moxenmn RGB, CMYK, HSV, YIV.
[TosryueHue 1BETHBIX LM(PPOBBIX N300pAKEHUH.

2. OcHoBbI 00pab0OTKH N300pakeHUi, JacTh 1

[Tonstue u 3amaun o0paboTku M300pakeHM. JInHEHHAs U HENWHEIHAS KOPPEKIUH SPKOCTU U
nBeronepenayn. JIuneiiHass W HenmuHEWHas (QuUIbTpanus nW300pakHus. Bumsl myma. OuibTp
raycca, MeIMaHHbIi (UIBTP, MOBBIIICHUE PE3KOCTH. BrIpaBHUBaHNE OCBELICHHOCTH. BrineneHue
Kpaes, anroputM Canny.

3. OcHoBbI 00pa0OTKH N300paKEHUM, YaCTh 2.

YacrotHas ¢punstpanus nzodpaxenuit. DCT-pasznoxenue. Teopema o cBéptke. Anroput™m JPEG
cxatus u3odpaxenuit. IloporoBas cermenTanus nzodpaxeHuit. Mopdonornyeckas o6paboTka
n3zobpaxenuil. [lonsitue Tekcrypsl. Mcnonb3oBaHue cerMeHTaluu AJIs aHaJIW3a U300pakeHu .

4. CormocTaBiieHre N300pakeHUH.

[Tonsatne W 3amaum comocTaBieHus u300paxeHuid. ComocraBieHue H300pakeHU dYepes
HaJIO’KeHHe, MupamMuia n3oopaxeHuil. CornocrapiaeHue Mo TOY€YHbIM 0COOEHHOCTSIM. J{eTeKTOpBI
yrinoB Xappuca, LOG, DOG, Harris-Laplacian. JleckpunTop Ha OCHOBE TI'MCTOTPaMMBI
rpaauenToB (SIFT). PanpoMusupoBaHHBIE alrOpUTMBI Ui POOACTHOW OLIEHKHM HapaMeTpoB,
cxema RANSAC u cxema Xada (Hough transform).

5. Kareropusanus n3o00paxeHui.

Pacno3HaBanme wu300pakeHuil uenoBekoM. Cxema paclo3HaBaHMS HAa OCHOBE IPU3HAKOB
u3zo0paxkenus. Meron "memka cios" (bag of features), moctpoeHue cioBapsi BU3yalbHBIX CJIOB,
IUPaMUJIBI.

6. Brinenenne 00bEKTOB Ha N300paKeHUH.

3anaua BblIeeHUs (MTOMCKA M JIOKAIM3alUU) OObEKTOB 33aJaHHOTO Kiacca. CBeneHue 3ajauu
BBIJICJIEHUS K 3aj[aye KaTeropusalii, CXeMa CKOJIB3SIIEro okHa U e€ ocobeHHocTu. Brinenenue
Ha OCHOBE THUCTOTPaMMBbl OpHEHTHpOBaHHBIX rpaaneHToB (HOG-detector). Cxembl o0ydeHuUs
KJaccu(ukaTopoB, MpoOIeMbl U HaMOJIHEHHE 00ydarommx BBIOOpPOK. AnroputMm Viola-Jones,



Kackaj KiIacCU(GUKATOPOB U ero pasButre. COBPEMEHHOE COCTOSHUE AJITOPHUTMOB BBIICICHUS
00BEKTOB.

7. Ilonck n3o0pakeHUi MO CONEPIKAHUIO.

Buner 3amau u mpobiieMbl noucka uzoOpaxenuil. Ilouck momynyOamkaToB, MHASKCUPOBAHUE
nzoopaxkenuit, geckpuntop GIST. IlpubmmkeHHBIE METOIBI TOMCKA OJIMKAWIIIEro cocena,
KBaHTOBaHue, xd3mupoBaHue. [IpubnukeHHbIE METOJbI COIMOCTABICHUS HW300paKEHHUIO I10
KITFOUEBBIM TOYKaM.

8. nTepHeT-3peHue.

CocraBrieHre OOJBIINX KOJJIEKIMK M300pakeHui. Pacno3naBanue n300pakeHUH C IMOMOIIBIO
OOJIBIINX KOJUICKIIMK m300paxkeHui. JlomosiHeHHe M300pa)KeHUM, IMOCTPOCHHE KOJUIAKEH I10
HaOpOCKaM MOJIb30BaTEIs, ONPEACIICHUE MEeCTa ChEMKH.

9. AHanu3 nuIa 4ejaoBeKa.

PacnpocTpanéHHble  3TaJOHHBIE  KOJJIEKIMH HM300pakeHUH, mpodlieMa MPUBATHOCTH.
Heckpunropsl 1 onucanus nuia yenoseka - PCA, LBP, BIF u ux pa3sutue. Onpenenenue mnomia
¥ BO3pacTa 4yeloBeKa 1o u3o0pakeHuto iuna. nentudukanus yenoBeka no n300pakeHuIo JINa.
[lepenoc BbIpaxeHus auLA.

10. OnTryeckuii MOTOK M BbIYUTAHKE POHA.

IToHsTHE OITHYECKOTO IMOTOKAa, BA)KHOCTH AJIA paCliO3HaBaHUA BHUJCO. IInoTHBIC B Pa3pPECIKCHHBIC
METOABI OHCHKH OIITHYCCKOI'O IIOTOKA, MCTO/ JIyKaca-KaHaz[e. OTaJIOHHBIE KOJUICKIOMWHM 1 OLICHKA
KayecTBa OITHYECKOrO MHOTOKa. Brrumranue (bOHa IJI1 BBIACJICHUA ABUIKYHIUXCA 00BEKTOB.
HapaMeTpI/I‘leCKI/IC H HCIIApaMCTPHUICCKUC MCTOAbI MOJCIIUPOBAHUS (1)0Ha.

11. CompoBoskieHHe 0OBEKTOB M pacliO3HABaHUE COOBITHI B BUJIEO.

ComnpoBOXJIEHHE OJTHOTO U MHOKECTBa 00bEKTOB. MeTo/Ibl Ha OCHOBE I11a0JI0OHOB, ""cTast Touek",
CABUT CpelHEero, KOMOWHHMpOBaHHbIE MeETOJbl, OOydyeHue Ha iery. OO0oOumeHue 3aaavu
KaTeropu3anuu HW300paKeHUs Ha pacro3HAaBaHWE COOBITHIA. DTATOHHBIC KOJUICKIUW JUIS
pacmo3HaBaHMsl COOBITUH W uX ocobeHHOcTHU. [IpocTpaHCTBEHHO-BPEMEHHBIE OCOOEHHOCTH.
HanenuBanue.

12. KoMnbroTepHOE 3pEeHUE B pEaIbHOM BPEMEHH.

TpeboBaHus K cUCTEMaM pealbHOrO BpeMeHH. PacuimpeHHas pealbHOCTh U B3aUMOJIEHCTBUE C
M0JIb30BaTEJIEM Kak puMepsl 3a7a4. ComnocTaBieHue 1a0JI0HOB B peajJbHOM BpeMeHU. [Ipumepsl
IIPAKTUYECKUX CUCTEM. Pacrio3HaBaHME 1O3BI YEIOBEKA YEPE3 MOMUKCEIbHYIO CErMEHTALNIO.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

KpaTHble MHTerpaJibl 4 TEOpHs MOJIA

Heab AMCHUNIMHBI:

HaHBHeﬁmee O3HAKOMJICHUC CTYACHTOB C MCTOAAMU MATEMATUYCCKOI'0 aHAJIN34, (bOpMI/IpOBaHI/Ie
Y HUX OOKAa3aTCJIbHOI'0 U JIOTUYCCKOI'O MBIIIJICHUA.

3agauu AMCUUIIINHBIL:

. (dbopmupoBaHrE y OOYYAIOIIUXCS TEOPETUYECKUX 3HAHMM M NMPAKTHYECKMX HABBIKOB B
3aadax IMOMCKa O€3yCIOBHOTO M YCIOBHOTO 3KCTPEMYyMOB (DYHKIIMM MHOTHX IEPEMEHHBIX,
TEOPUH MEPHI U UHTETpaja, TEOPUH I0JI;

® IIOArOTOBKAa cnymaTeneﬁ K U3YYCHHUIO CMCIKHBIX MATCMATUYICCKUX NUCHUIIINH;

° HpI/IO6p€TeHI/Ie HAaBbBIKOB B IPUMCHCHHUHU MCTOAOB MATCMATHYCCKOI'0 aHa/IN3a B (1)1/131/11(6 u
APYyrux €CTCCTBCHHOHAYYHbIX JUCHUIIIIMHAX.

IlepeyeHb MUIaHUPYEMBIX Pe3yJIbTATOB 00YUYEHUS 10 JUCHMILINHE (MOIYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

-Te0peMY O HEeSIBHOM (YHKIINY;

-OIpeJIeNeHNs] FIKCTpeMyMa (PYHKIIMM MHOTUX NMEPEMEHHBIX M YCIOBHOTO SKCTpeMyMa (PYHKIIMH
MHOTUX MEPEMEHHBIX NPU HAJIMYMU CBA3EH, HEOOXOAMMBIE U JIOCTATOYHBIE YCIOBHUS B 3ajladax
HaXO0X/IeHUs 0€3yCI0BHOIO, a TAKXKE YCIIOBHOTO SKCTPEMYyMa IIPHU HAJIMUUHU CBA3EH;

-onpeieJIeHe KpaTHOro UHTerpaina Pumana, KpuTepuil HMHTErpupyeMocTd (YyHKIIHH,
JIOCTAaTOYHOE YCJIOBHE HMHTEIPUPYEMOCTH (DYHKLMHU, CBONCTBA MHTEIPUPYEMBIX (DYHKIIMIA,
TEOpEeMY O CBEJIEHHMH KPAaTHOI'O MHTErpalia K IOBTOPHOMY, (PU3NUYECKHE PUIIOKEHUS MHTETpaa;

-OCHOBHBIE (akThl U ¢opmyisl Teopun nonst (popmynsl ['puna, Octporpanckoro-I'aycca,
Crokca), pusndeckuii cMbIci (HOpMYIT TEOPUH TOJIS.

yMeTh:
-HMCCIIeIoBaTh Ha KCTPEMYM (DYHKIIMKM MHOTUX ITEPEMEHHBIX;
-pelaTh 3aJ1a4i Ha YCIOBHBIM SKCTPEMYM METOJOM MHOXKUTeneH Jlarpanxka,

-BBIUUCIISATE UHTCIPAJI OT (bYHKI_II/II/I MHOT'UX MCPEMCHHBIX 110 MHOXXCCTBY,



-yMETh pelaTh MPHUKIaAHbIC (GU3MUYCCKHE 3aaui: BBIYUCIATH MAacCy Tella, MOMCHTHI HHEPIIHH,
00BEMBI U T.1I.

-IPUMEHATh (POPMYIBI TEOPUU TOJS IS PEIICHHS MaTeMaTHYeCKUX 3a7ay: BBIYMCICHUE
WHTETPAJIOB, HAXOXKICHUE IO 1 00BEMOB TeJ, MIIOMIAICH MOBEPXHOCTEH;

-pUMEHATh  GOPMyJIBI  TEOpUM TMOJIA JUIsl  pelleHdus (U3MYecKux 3agad: IMpoBepKa
MOTEHLUAIBHOCTH M COJCHOMJAIBHOCTH IMOJISI, HAaXOXJAEHHE pabOThl MOJs MPH JIBHXKEHUU
MaTepuaIbHOW TOUKH U T.IL.;

-YMCETb NPOBOAXUTH BBIYUCIICHUSA C OIICPATOPOM HaOua.

BJIAJ1€Th:
Jlormueckum MBINIJICHUEM, MCTOAaMH JOKa3aTCIbCTB MAaTEMATHYICCKUX YTBep)KI[eHI/IfI.

HaBblkaMHu BBIYMCICHUS HHTCIpaJioOB M HaBblIKaMHU IIPHUMCHCHUA TCOPEM TCOpHUHU IIOJIA B
MAaTEMATU4YCCKUX U (1)I/ISI/I‘IGCKI/IX IMPHIIOKCHHUAX.

YMeHreM nojb30BaThCsi HEOOXOAUMOM JIUTEPATYPOU ISl pelIeHUs 3a/1a4.

TeMbl U pa3jaeiibl Kypca:
1. Teopema o HesiBHOM (DyHKIIUU.

Teopema o HesBHOM (DyHKIMU, 3aJaHHON OJHUM ypaBHEHHEM. Teopema 0 HESIBHBIX (PYHKIIHAX,
3aJJaHHBIX CHCTEMOI ypaBHeHHMii (6e3 mokazarenbcTBa). JIokampHas oOpaTUMOCTh OTOOpasKeHUs
MPOCTPAHCTB OJIMHAKOBOM Pa3MEPHOCTHU C HEHYJIEBBIM IKOOHMAHOM.

2. be3ycnoBHblil skcTpeMyM. Heo6xoiumble 1 JOCTaTOUYHbIE YCIOBHUS.
OKcTpeMyMbl QYHKIUI MHOTHX NIEPEMEHHBIX: HEO0X0JUMOE yCIOBHE, JOCTATOUHOE YCIOBUS.

3. YcnoBHBIN 3KCTpEMYM (PYHKIIMM MHOTUX IEPEMEHHBIX ITPU HAJIMYUU CBSI3U: UCCIIEI0OBAaHUE ITPU
nomouty GyHkuuu Jlarpanxa.

Heo6xonuMble 1 1OCTaTOUYHBIE YCIOBHUS.
4. KpaTHblif HHTErpai U ero CBOMCTBA.

Kpatnbiif uarerpan Pumana. Cymmsl Pumana u cymmsl lapOy. Kpurepun MHTErpupyeMocTH.
WuterpupyemMocTs  (GYHKIMH, HENpepbIBHOM Ha  u3MepuMoM  kommakrte. CBoiicTBa
UHTETPUPYEMbIX (DYHKIMN: JIMHEHHOCTh MHTErpaa, aJJINTUBHOCTh MHTETpajia 0 MHOXKECTBAM,
WHTETPUPOBAHUE HEPABEHCTB, TEOPEMBI O CpPEIHEM, HENPEPHIBHOCTH HHTerpana. (CeeneHue
KpaTHOT'O MHTErpasa K IOBTOPHOMY.

['eomeTpryeckuii cMbICT MOIYJS W 3HAKa SKOOMAaHa OTOOpa)KEHUS ABYMEPHBIX IPOCTPAHCTB.
Teopema 0 3aMeHe MEepEeMEHHBIX B KpAaTHOM HHTerpaje (JoKa3aTeslbCTBO ISl JBYMEPHOTO

cirydas).

5. KpuBonmnuelinsle unterpansl. @opmyna ['puna.



®opmyna ['puna. [loTeHnManbHble BEKTOPHBIE TMOJS HA IUIOCKOCTH. Y CJIOBHE HE3aBUCUMOCTH
KPUBOJIMHEHHOIO UHTErpaja BTOPOro poja OT IIyTH UHTEIPUPOBAHHUS.

6. IToBepxHocTu. IloBepXHOCTHBIE UHTETPAJIBI.

[Ipoctas rnagkas moBepxHOCTh. [loBepXHOCTHBIM WHTerpan mepBoro pona. HeszaBucumocThb
BBIpQXCHHUSI HHTErpaja 4epe3 NapaMeTpHU3alUi0 TMOBEPXHOCTH OT JOMYCTUMON 3aMeHbI
napamerpoB. [lmomans mnoBepxHocTd. OpueHTaUMsT MPOCTONM IIAJKOH  MOBEPXHOCTH.
[ToBepXHOCTHBII MHTErpai BTOPOrO POJAa, BHIPAXKEHUE Yepe3 MapaMeTpU3alUio MOBEPXHOCTH.
KycouHo-rnagkue noBepXHOCTH, X OPUEHTALIMS U UHTETPAIIBI 10 HUM.

7. Teopus monst: popmynsl Octporpaackoro-I'aycca u Crokca.

®opmyna [aycca-Octporpaackoro. JlMBepreHIMs BEKTOPHOTO IOJIA, €€ HE3aBHUCHUMOCTh OT
BbIOOpA MPSMOYTOJBHOM CHCTEMBbI KOOPAMHAT U TreoMeTpuueckuii cmbici. ConeHouanbHbIe
BEKTOpHbIE MOJs1. CBSA3b COJNIEHONAATBLHOCTHU C OOpallleHHeM B pyJib AuBepreHuuu nois. [lonarue
0 BEKTOPHOM IOTEHIIHAJIE.

®opmyna Crokca. POTOp BEKTOPHOTO MOJisi, €r0 HE3aBHCHUMOCTh OT BhIOOpa MPsIMOYTOJbHOM
CUCTCMblI KOOpAWHAT U FCOMeTpI/I‘-IeCKI/Iﬁ CMBICIJI. HOTGHIII/IB.JII)HI)IG BCKTOPHBIC I10JIA. Ycnosus
HE3aBUCUMOCTH KpI/IBOJII/IHef/'IHOFO HHTCrpajia OT IyTH UHTCTPUPOBAHUA. CBs3b IIOTCHIUAJIbHOCTHU
¢ oOpalieHueM B HyJIb pOTOpa TOJISL.

BGKTOp «Habma» u JEUCTBUS C HUM. OCHOBHBIE COOTHOIIICHUS CoAcCpIKaIMC BECKTOP «HabIay.
Jlannacuan u TpaUCHT 110 BEKTOPY MJIA CKAJIPHOT'O U BEKTOPHOT'O I1OJIA.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Kpunrorpadguyeckue npoTokoabl

Heab AMCHUNIMHBI:

03HAKOMJICHHE CTYJCHTOB C OCHOBHBIMH MTOHATUSAMH MaTeMaTHUECKOW KpUNTorpadguu, MeTogamMu
CHHTE3a U aHAJIM3a KPUNTOTPAPHUECKUX MTPOTOKOJIOB, TPOTOKOIAMHU ayTEHTU(DUKAIUH.

3agauu AMCUUIIINHBIL:

- OCBOCHHUE CTYACHTaMHU 0A30BBIX 3HAHWH (IOHATUN, KOHIICTIIIUN, METOOB ¥ MOJIeNIeH) B 00JIaCTH
Kpunrorpaduu;

- BBIPa0OTKa HABBIKH MPAKTUYECKOTO UCIIOJIb30BAHUS COOTBETCTBYIOIIUX TEXHOJIOTHUH.
IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI 1O JUCHHUILJIMHE (MOIYJII0)

B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- OCHOBHBIE MOHATUS, 3aKOHBI, TEOPUH YACTH KPUIITOTpauu;

- COBpPEMEHHBIE MPOOIEMbI COOTBETCTBYIOIIMUX Pa3/IeJIOB KpUIITOTpaduu;

- COBpCMCHHBbI MOAXOABI 1 METOAbI JJIA PCIICHUS TUITOBLIX MPUKIIAAHbIX 3a1a4 KpI/IHTOl"pa(I)I/II/I.

yMeThb:
- IOHATH [TOCTABJICHHYIO 33/1a4y;
- MCII0JIb30BATh CBOM 3HAHMS JUJIsl pELISHMs] U IPUKIIAHBIX 3a7a4 KpunTorpaduu;

- CaMOCTOATCIIBHO HAaXOAUTH AJITOPUTMbI PCHICHUSA 3aJla4, B TOM YHCJIC U HCCTAHAAPTHBIX, U
IMPOBOAWTL UX aAHAJIN3;

- CaMOCTOATCIIbHO BUACTD CICACTBUA MMOJIYUYCHHBIX PE3YJIbTATOB.

BJAJ€Th:

- HaBbIKAMH OCBOEHHS OO0JbIIOr0 0O0beMa HMHQOpPMAIMM W pelieHHs 3afad (B TOM YMHCIE,
CJIOXKHBIX);

- HaBBIKAMH CaMOCTOSTEIIbHOM pa60TBI 1 OCBOCHU HOBBIX JUCIUIIINH,



- KyJbTYpOU MOCTaHOBKH, aHAJIW3a U PEIlIeHUs] IPUKIIATHBIX 3a7a4 KpUnTorpaduu.

TeMbl U pa3jesibl Kypca:
1. OcHOBHBIE TIOHATHS U METOJIbI MATEMATHYECKON KpUnTorpaduu

OpnnocTopoHHss GQYHKIMS, TEHEPATOP MCEBAOCIyUYalHbIX YUCEI, KPUITOCUCTEMA C CEKPETHBIM
KIIFOYOM, KPUIITOCHUCTEMA C OTKPBITHIM KIIFOUOM, CX€Ma JIEKTPOHHOM MOJIMUCH, JOKa3aTeIbCTBO
C HYJEBBIM pasriamieHueM. MeTojabl CHHTe3a M aHalu3a KpUITOrpapuuecKuX MPOTOKOJIOB:
KJIACChl MOJIEJICH HAPYIIUTEIS, TOAXO0/IbI K CTPOrOMY TEOPETHUYECKOMY 000CHOBAHHIO CTOMKOCTH,
CBSI3b TEOPETUYECKU OOOCHOBAHHOM CTOMKOCTU U MPAKTUYECKOM CTOMKOCTH.

2. IIpoToKOIIBI ayTeHTH(PHUKAIIN

Omnpenenenus, CBONCTBA, MOJeNU HapymwmrTens. [IpocTeilire mpoTOKONIbI ayTCHTH(PUKAIIUN B
KOMMYHHKAIIIOHHBIX CETAX U B BCTPOCHHBIX CHCTEMax, MX Yysa3BUMocTH. OOmue cBOMCTBa
MPOTOKOJIOB ayTeHTU(UKAIMM U paclpeieNeHUs KIIoYei: MOHATHS SBHOM U HESBHOMN
ayTeHTU(UKAINY TaHHBIX, ayTeHTU(UKALUN CYIIHOCTEeH, MOATBep)AeHUs Kiroda. [IpoTokob
ayTeHTU(UKAMKU pacHpe/esieHns] KJII0Ya Ha OCHOBE KPUITOrpaduu C CEKPETHBIM KIHOYOM.
VS3BUMOCTH M OCOOCHHOCTH 0€30MacHOr0 TMPUMEHEHHUS JIaHHBIX IPOTOKOJIOB TP
UCIONIb30BaHUU TpeTheil cTopoHbl. [IpoTokonsl Hunxema-Ulpénepa (cummerpuynslit), OTBes-
Pumca, nporokon Kerberos.

3. IIpoToKoJibl Eepeiayu U COracoBaHus KIroya

[TpoTokomnsl mepenaun Kio4a Ha OCHOBE KpUOTOrpaduu C OTKPBITBIM KItOYoM. [IpoTokoIbI
Hunxema-llIpénepa (acummerpuunsbiii), X.509. IIpoGnaema MOBBIIIIECHHON BBIYMCIUTEIBHON
CJIO)HOCTH U TMOAXOJBI K €€ pelIeHuto, mpotokon bemnepa-Axobu. [Iporokonsl corinacoBaHus
KIIF0Ya: OIpe/eieHus, CBONCTBa, Mozaenu Hapymurtens. [Iporokonsr Juddu-Xemnnmana u
IPOTOKOJIBI ayTEHTU(UIIMPOBAHHOTO COTIJIACOBAaHUS KJI0Ua Ha ero ocHose: npotokoiasl MTI/AQ,
STS, mnporoxon TI'tontepa. IIporokosber cemelictBa IPsec: cTpykTypa, TpaHCIOPTHBIA W
TYHHEJIbHBIH PEKUMBI, HCIIOJIb3yEeMbIe METObI Ay TeHTU(UKALIUH U 3aIIUThl JAHHBIX.

4. IIporokon SSL/TLS

CrpykTypa, paccMaTpuBaeMble MOJIEIHM HapyIIUTENs, METOJbl KPUIITO aHan3a (a3bl nepesadu
naHHbIX npotokoia TLS: meronsl bapna, Bonenes u ux pazsurue. Metoibl KpunroaHanusa ¢a3sl
coryacoBanusi nporokona TLS. Ommbku B umcnonb3oBaHuM mnpotokosna TLS mpoTokonamu
NPUKJIAJHOTO YPOBHS: METO/IbI aHAJIN3a HA PEXUM renegotiation nporokomna TLS.

5. Kpunrorpadguieckne TOkeHbI

OO6nacTh NMPUMEHUMOCTH, MOJIETU HApyLIUTENs, MPOTOKOJbI 3alllUThl JAHHBIX, TPEOOBaHUS K
peanu3anu anroputMoB. [IpoToKOJBI ayTeHTH(PHUIMPOBAHHON BBIPAOOTKM KIIOYa HA OCHOBE
napoJsibHOU nH(popMaru. Crnenuduka Mozeneil HapyIuTesns Mpu MaJTOIHTPOIMIHOM CEKPETHOM
anemenre. [Iporokon EKE.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Kpunrorpadus

Heab AMCHUNIMHBI:

OCBOCHHME OCHOBHBIX COBPEMEHHBIX METOJIOB KpUNITOTpapHH.

3agauu AMCHUINJINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUHM, KOHIEMNIMHI, METOIOB U MOAeNel) B
oOmactu kpunrorpaduu;

. MPUOOPETEHUE TEOPETUYCCKUX 3HAHUW M MPAKTUYCCKUX YMEHUI M HAaBBIKOB B 00JacTH
Kpunrorpaduu;
. OKa3aHWE KOHCYJIbTAlMA ¥ TIOMOINM CTyJEHTAM B IPOBEICHUU COOCTBEHHBIX

TEOPETHUECKUX UCCIIEOBAaHUM B 00JIaCTH KpUnTorpadumu.
IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUsI 1O JUCIHUIJIMHE (MOIYJII0)

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL o6yqa}oumec;1 JOJIZKHBI

3HATh!.

O (byHIaMeHTalIbHbIE IOHATHUS, 3aKOHBI, TEOPUU YaCTH KpUNTOrpaduu;

O COBpPEMEHHBIE IPOOIEMbI COOTBETCTBYIOIIMX pa3zesioB KPUITOrpauu;

O MOHATHSI, aKCUOMBI, METOJbl JOKAa3aTeNbCTB U JOKA3aTelIbCTBA OCHOBHBIX TEOPEM B

pazzenax, BXOAAIMKX B 0a30BYIO 4acTh LUKJIA KpUnrorpapuu,
O OCHOBHBIE CBOMCTBA COOTBETCTBYIOLIMX MaTeMaTHUECKUX OOBEKTOB;

| AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKJIAIHBIX
3a/1a4 Kpunrorpapuu.

YMeTh:
U IIOHSATH IIOCTAaBJICHHYIO 3a7a4y;

O UCMOJb30BAaTh CBOM 3HAHUA JUIA pelleHus (yHIAMEHTAIbHBIX W MPUKIAJHBIX 3a1ad
Kpunrorpaduu;

0 OIICHUBATh KOPPEKTHOCTh TOCTAHOBOK 337124,

] CTPOIr0 AOKA3bIBAaTh UJIN OIIPOBCPraTh YTBCPIKIACHUC,



l CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMEI PCHICHUA 3a4a4, B TOM YHCJIC U HCCTAHIAPTHBIX, U
MMPOBOAWTL UX aHAJIN3;

0 CaMOCTOSITENTLHO BHUJIETh CJICJICTBUS TOJYyUYEHHBIX PE3Y/IhTaTOB;

0 TOYHO MPEJCTABUTh MATEMAaTHYECKHE 3HAHUS B 00JIACTH B YCTHOM M MUCBMEHHOU (hopMme.
BJIAJIeTh:

0 HaBBIKAMU OCBOCHUS 0OJBIIOT0 00beMa HH(pOpMaIK U pemieHust 3a1a4d ( B TOM YHUCIIe,
CJIO’KHBIX ),

0 HAaBBIKAMHU CAMOCTOSITEITLHOW PabOThI 1 OCBOCHUSI HOBBIX JTUCITUTLINH;

0 KYJIbTypOW TIOCTAHOBKHM, aHAJIM3a M PEIICHUS MaTeMaTUYeCKUX WM TPUKJIaTHBIX 3ajad,

TpC6y-IOH_II/IX AJIs1 CBOCT'O PCIICHHA MCITIOJIB30BAHUA MATEMATHYCCKUX IMMOAXO0A0B U METOJOB;

0 MMPECAMCTHBIM S3BIKOM I[PICKpCTHOfI MAaTCMAaTUKU W HaBbIKaMH TI'PaMOTHOI'O OIIMCAHUA
peIcHrA 3aJa4d U MPEACTAaBICHHUA IMOJTYYCHHBIX PE3YJIbTATOB.

TeMbI U pa3jeiibl Kypca:

1. KoMOuHaTOpHBIN NOAX0A K MOHATHIO HHPOpMALIUU

OpnHocroponnue ¢pyHkuuu. OnpeesneHue KoauyecTBa UHPOPMALUU B KOHEYHOM 00BbEeKTe (MH-
dopmarnus no XapTin).

2. I'enepaTopsl MCEBIOCTYYaHHBIX YUCEI

BeposTHOCTHBIIN OAX0/] K MOHATHIO HHPOPMALIUH.

3. HanexHble cxembl KU (ppoBaHUS

Onrponus llleHHOHA: onpeeeHne U OCHOBHBIE CBOMCTBA.

4. IlceBnocmyyaiiHble EPECTAaHOBKU

3asaya 0 COBEpIICHHOM pa3jiejieHnH cekpeTa. [loporosbie CTpyKTyphl

nocryna, cxema Ilamupa. WneanpHoe paszneneHue Ccekpera; CTPYKTYpbl JOCTyNa, He
JIOITYCKAIOIUE UICATBHOIO Pa3AeIEHUs CEKPETa.

5. Onpenenenne HaAEKHOM cXeMbl ayTeHTU(DUKALIMH

KOM6I/IHaT0pHI>Ie MOZCIIM KaHaJIa € MIIYMOM. JInHEelHBIE KOIHI. HpOCTCfH.HHG rpaHullbl IJId
napamMeTpoOB KOJAOB, UCITPABIIAIOIINUX OIIIMOKH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

KpnaneCKne SAAIBJICHHUA B CJIO’KHBIX CETHAX

Heab AMCHUNIMHBI:

OCBOCHHE OCHOBHBIX MOHATUH B 00J1aCTH KPpUTHYCCKUX SIBJICHUH B CJIOKHBIX CETSX.

3agauu AMCHUINJINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUHM, KOHIEMNIMHI, METOIOB U MOAeNel) B
00J1aCTH CJII0KHEIX CETEHi;

® npno6peTeHHe TCOPECTUYCCKHUX 3HAHUH U IMPAaKTHYCCKUX YMeHI/Iﬁ Y HaBBLIKOB B 00JaCTH
CJIOZKHBIX CeTeﬁ;

° OKa3aHHucC KOHCy.IH)TaHI/Iﬁ H TI[oMomMu CTyaACHTaM B IIPOBCACHUU CO6CTB€HHI)IX
TEOPETHUYECKUX UCCIIECOBAaHUMN B 00JIACTH CIIOKHBIX CETEH.

Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL o6yqa}oumec;1 JOJIZKHBI

3HATb:

l (I)YHI[aMCHTaJ'H)HBIe MMOHATHUA, 3aKOHBI, TCOPHUU CIIOKHBIX CeTeﬁ;

0 COBpPCMCHHBIC HpO6JIeMBI COOTBCTCTBYIOIIHX PA3ACIOB CIIOKHBIX CeTeP’I;

| IOHATHUA, AKCHUOMBI, MCTOAbI AOKA3aTCJIBCTB MW JOKA3aTCJIbCTBA OCHOBHBIX TCOPEM B

pazzenax, BXOASAIKX B 0a30BYIO 4acTh LIUKJIA;

O OCHOBHBIE CBOMCTBAa COOTBETCTBYIOLIUX MaTeMaTH4YECKHX O0BEKTOB;

| AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbI U METOJbI AJId PCHICHUSA THIIOBBIX IMPUKJIAIHBIX
3a1a4.

YMeTh:

U IIOHSATH IIOCTAaBJICHHYIO 3a7a4y;

O MCIOJIb30BaTh CBOM 3HAHMSI [T pelieHus (pyHIaMEeHTaIbHBIX U MIPUKIAIHBIX 33124,

U OLIEHUBATh KOPPEKTHOCTH ITIOCTAHOBOK 33/1a4;

O CTPOTO JTOKa3bIBATh WIIH OIPOBEPTaTh YTBEPKIACHUE;



l CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMEI PCHICHUA 3a4a4, B TOM YHCJIC U HCCTAHIAPTHBIX, U
MMPOBOAWTL UX aHAJIN3;

0 CaMOCTOSITENILHO BUJICTh CJICJICTBUS MOJMyUYEHHBIX PE3yIbTaTOB;

0 TOYHO MPEJCTABUTh MAaTEMAaTHYECKUE 3HAHUS B 00JIACTH B YCTHOW M MMUCbMEHHOH (opMme.
BJIAJIeTh:

0 HaBBIKAMU OCBOCHUS 0OJBIIOT0 00beMa HH(pOpMaIK U pemieHust 3a1a4d ( B TOM YHUCIIe,
CJIO’KHBIX ),

0 HAaBBIKAMHU CAMOCTOSITEIILHON paOOThI U OCBOCHUS HOBBIX JIUCITUTUINH;

0 KYJIbTypOW TIOCTAHOBKHM, aHAJIM3a M PEIICHUS MaTeMaTUYeCKUX WM TPUKJIaTHBIX 3ajad,

TpC6y-IOH_II/IX AJIs1 CBOCT'O PCIICHHA MCITIOJIB30BAHUA MATEMATHYCCKUX IMMOAXO0A0B U METOJOB;

0 MNPpCAMETHBIM A3BIKOM CJIOKHBIX ceTeil M HaBBIKAMH rpaMOTHOI'O0 OIIMCAaHUS PCHICHUA
3ala4 U MpEACTABJICHHUA IMOJTYYCHHBIX PC3YJIbTAaTOB.

TeMbI U pa3jeiibl Kypca:
1. Ilepexon 3011b - relb Kak nepexoja ¢ pOpMUPOBAHUEM TMTAHTCKOTO KiacTepa

HepKOHHHI/IH Y3JI0OB U pe6ep. Y CcTONUMBOCTD IO OTHOIIEHUIO K pPaHAOMHBIM U TaApreTUPOBAHHBIM
aTaKaM. CDOpMI/IpOBaHI/IC TMraHTCKOro KJacTteépa B MacimTabHO - HHBApUAHTHBIX rpa(bax.
KpI/ITI/I‘leCKI/Ie HNHAOCKCHI.

2. KomnaptmeHTHbIe snujemMuyeckue mozend. OOpazoBaHME SMUAEMUYECKOIO KiacTepa Kak
(a30BbIil Iepexo]

OcHoBHble llenouka ypaBHEHUN AJi1 CTOXAaCTHUYECKON SMUJIEMUYECKOW IUHAMHMKHU Ha rpadax.
JuanHoe 3aMplkaHue. DnujeMuueckas JWHAMUKa Ha rpadax B mpuOimxeHUH 3(PQEeKTUBHBIX
creneneit (Degree based approximation xapaktepucTuku. CTETIeHb BEPILIUHEI.

3. 3HI/I,I[6MI/IIIGCK35I JAWUHaMHKa €¢ YY€TOM KJIACTCPU3allu U HAJTNIHA COO6H.[€CTB

Monens U3unra na nomHom rpade. Ctaruueckoe paBHoBecue. Da3oBblil nepexoa. bunapHbie
petienus Ha rpade B mpubmkeHuu 3¢ (HEeKTUBHBIX CTerneHe. PaBHOBecHe TMCKPETHOTO OTKIIHMKA.
Da30BbIl IEPEXO]

4. bunapusle pelieHus: Ha rpade B npuoanxeHn 3QPEeKTUBHBIX cTeneHel. JJunamuka

Mogens W3unra B ciay4ailHOM mosie Ha rpadax B HpuOIMXKeHUH >PQPEKTUBHBIX CTereHeil.
Cunxponuzanusi Ha mnonHoM rpade. Moxpens Kypamorto. CunxpoHuzamuss Ha rpadax B
npubimxennu 3¢ QexTuBHbIX creneHei. CHHXpOHU3aIMs Ha runeprpagax.

5. ®a3oBbIi TIepexo/] B MPOITYCKHON CITOCOOHOCTH B CETH MHTEPHET

I'paduueckue moaenu u meroxa Belief Propagation. CBoboanas sHeprus. ®a3oBblii epexos B
IIOUCKE COOOIIECTB.



AHHOTAUMH K pa004YuM MPOrpaMMam I CHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

JIuHeiiHo-aJIredpanvyecKuii MeTo B TONOJIOTMH: TEOPUSi TOMOJIOTH I

Heab AMCHUNIMHBI:

U3Y4YEHHE MAaTEMaTHUYECKUX OCHOB COBPEMEHHOW KOMOMHATOPUKHM, a TaKXe IOATr0TOBKa
cilymaTeneil K JanpHeimell camoctosTensHOW pabore B 00JacTM KOMOMHATOPHBIX 3a7ady
NPUKIIAJTHON MAaTEeMaTHKH, (PU3UKH U IKOHOMHUKH.

3agauu AMCHMILINHBI:
O M3Y4€HHE MaTEMaTHUYECKUX OCHOB COBPEMEHHONW KOMOMHATOPUKHY;

l HpI/IO6peT€HI/IC CIymaTejIsaMHu TCOPCTUUCCKUX 3HaHUH B 007aCcTH KOM6I/IHaTOpHOFO
aHaJIn3a 3a/ia4, BOSHUKAIOIKWX Ha IIPAKTHUKEC,

0 OCBOCHHE AHAJIMTUYECKOTO M alreOpanveckoro ammapara JUCKPEeTHOH MaTeMaTUKU |
[I0JIy4YE€HUE HABBIKOB PabOThI C OCHOBHBIMU JUCKPETHBIMH CTPYKTYPaMH.

IlepeyeHb MuIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHHUILIMHE (MOIYJIIO)

B PE3YIbTATC OCBOCHUA NTUCHUIIJIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATh:
O OCHOBBI KOMOMHATOPUKU M aCUMITOTHYECKOTO KOMOMHATOPHOT'O aHAJIN3A;
O OCHOBBI TEOPUHU MPOU3BOASIINX (PYHKINN U NMPUIOKEHUS] TEOPUHU K TEPEUUCIUTEIbHBIM

3a/1a4aM KOMOMHATOPHUKU;

O OCHOBBI Teopuu obOpareHuss Mébuyca u ee MPUIOKEHUS K MEePEUNCIUTEIBHBIM 3aa4am
KOMOMHATOPHKHY;
O OCHOBBI Teopuu TpadoB: MIAHAPHOCTh, U3OMOPHU3M, SIIEPOBOCTh, TAMUIBTOHOBOCTb,

XpOMaTH-YECKOe YHCIO, XPOMATHMYECKUH MHOTOWIEH ¢ MHOroujeH TaTTa, JAepeBbs,
MyIbTUTpadbl, oprpa-(bl, TYpPHUPBI, JOMYCTUMBIE IOCIEIOBATEILHOCTA CTETNEHEH BEpIINH,
KOJIMYECTBO CBS3HBIX Tpad)oB C JaHHBIM YHUCIOM BepiuH u pedep (hopmyna Koamm ans umcna
JIEpPEBbEB U €€ 0000IeHMS);

O OCHOBBI Teopuu runeprpadon: Teopembl Ipaema — Ko — Pago, @pankna — Yuncona u
Anceene — XauarpsiHa, rpadbl nepecedeHuil M pebepHble Tpadbl, XpOMAaTHUYECKUE YHCIA
KnezepoBckux rpagos;

] OCHOBEI TCOpUH CJ'Iy‘-IElﬁHLIX Fpa(bOBZ CBA3HOCTB, paclIpCACJICHUC JPCBCCHBIX KOMIIOHCHT,
3BOJIIO-1IMS TUTAHTCKOM KOMIIOHCHTBI, ITIOHATHUC CJ'Iy‘I&fIHOl"O Be6-rpa(ba;



0 OCHOBBI KOMOWHATOPHOM T€OMETPUHU U €€ CBSI3b ¢ Teopuei rpadoB u runeprpados;

O OCHOBBI TEOPHH KOJWPOBAHUS U €€ CBsI3b C Teopuel rpadoB u rumeprpadoB: MaTPUIIBI
Anamapa, KOJIbl, HCTIPaBIISIFOIINE OIMUOKHU, KOabl XaMMuHra u Puna — Mannepa;

l OCHOBHBIC BCPOATHOCTHBIC MECTOJBI B KOM6I/IHaTOpI/IKeZ JIMHEMHOCTh MaTeMaTHYECKOI0O
OXHNJaHHA, METOA AJIbTCPHUPOBAHNA, METOA BTOPOIO MOMEHTA U OLICHKHA OO0JIBIIINX YKHOHGHHﬁ;

O OCHOBHBIC  JIMHEHHO-aNreOpandecKkue MeToAbl B KOMOWHATOpUKE:  JMHEWHas
HE3aBUCUMOCTD II0-JINHOMOB HaJ/l KOHEYHBIM I10JIEM;

0 OCHOBHBIE TOIIOJIOTMYECKHE METO/Ibl B KOMOMHATOPHKE: IPUMEHEHHE TeopeMbl bopcyka —
VYnama — JIrocrepauka — [lInupensmana;

O ocHOBBI Teopun Pamces: uncna Pamces st rpadoB u runeprpadoB, ABYJOTbHBIE YHCTA
Pamces, KOHCTPYKTUBHBIE OLICHKU;

0 OCHOBBI TEOPUH CUCTEM MpeacTaBuTeneit 1ist rpadoB U runeprpados, BKIOYAs TOHATHE
pasmepHocTd Bamnuka — UYepBoHeHKHCAa U €ro MPUIIOKEHHS K 3a7adyaM KOMOMHATOPHOMN
TEOMETPHUH U MATEMATHYECKOM CTaTUCTUKY;

O OCHOBBI OJKCTpEMalbHOW KOMOMHATOPHKHU: TeopemMa TypaHa M ee YTOYHEHHs MJst
JTUCTAHIIMOHHBIX TPagoB.

yMeThb:

O BBIUUCIIATH KOJIMYECTBA PA3IMYHBIX KOMOMHATOPHBIX 0OBEKTOB: COYETAHHUH, pa3MEIICHHIA,
IIEPECTaHOBOK, IUKINYECKUX MTOCIIEN0BATEIbHOCTEN;

O JI0Ka3bIBaTh KOMOMHATOPHBIE TOXKECTBA;

O BBIUUCIIATH MPUOIMKEHHBIE 3HAUEHHsI (ACUMIITOTUKH) KOMOMHATOPHBIX BBIPAXKEHUH;
O COCTaBJIAITh U pelIaTh PEKYPPEHTHBIE COOTHOIIECHUS;

O JI0Ka3bIBaTh pa3IMYHbIe CBOICTBA IpadoB U runerpados;

O pelaTh SKCTpeMalIbHbIE 3a/1a4l KOMOMHATOPUKU;

O CTPOUTH CHCTEMBI IpeicTaBuTeNeH uid rpadoB u runeprpados;

O pelaTh paMCEEBCKHUE 3a/1a4H;

O OLIEHHMBATh XPOMATUYECKHUE YUCIIa rpaoB, CTPOUTh MHOTOUIEHB! TaTrTa 1 XpoMaTuyecKue
MHOTOYJICHBI;

O CTPOUTH KOJIbl, UCTIPABJISIOLINE OIINOKH.

BJIaJIeTh:

O HaBBIKAMU CAMOCTOSITENIbHON PabOThI;

O HaBbIKaMU OCBOEHUS O0JIBIIOTr0 00bEMa HH(OPMALINK;

] Ky.]'[BTypOﬁ IMOCTAHOBKH U MOACIIUMPOBAHU KOM6I/IHaT0pHBIX 3aaad,



BEPOSATHOCTHBIM METOJIOM B KOMOMHATOPHUKE;
JTMHEWHO-anreOpanyecKuM METOJI0M B KOMOMHATOPUKE;
TOIOJIOTHYECKUM METOZOM B KOMOMHATOPHKE;

METOAOM MPOU3BOIAMINX (DYHKITHIA;

O 0o o o O

MeToa0M oOpamieHus Mébuyca.

Tembl U pa3aennl Kypca:
1. O630p HATMSAIHBIX PE3ybTaTOB U IPUMEHEHHUH TOMOJIOTUU

[TosiBNieHHE TEOPETUKO-UYUCIOBBIX CBOMCTB pPa3sMEPHOCTH (HAalpuUMEp, CTENEHEHl ABOEK) B
TOIOJIOTMYECKUX 331a4ax O BEKTOPHBIX MOJIAX (0e3 J0Ka3aTenbCcTBa)

2. [ToIMHOMUANTEHBIN aNTOPUTM PACIIO3HABAHUS TUTAHAPHOCTHU TpadoB

KoHurypannoHHOe MPOCTPAHCTBO Map PA3JIMYHBIX TOYEK (B3pe3aHHBIN KBajapar). AJTOPUTM
pacro3HaBaHusl peanusyeMoctu k-mepHbix runeprpaos B R d nmpu 2d >= 3k + 3

3. Teopembl TOIOJIOTMYECKON KOMOMHATOPUKHU.
Kounbua boppomeo. TpexkparHoe uncio 3anemnienus (uucio Maccu-MuiHopa)
4. OpueHTHPYEMOCTh ABYMEPHBIX MHOI000pa3uii

I'omonoruu u nepseiit kiace ltuens-Yurau. I'omonoruu u popma nepecedueHuii AByMEpHOTO
MHOroo6pasus. [Ipumenenus.

5. BekTopHbIe oS
Kpurepuii Diinepa-ITyankape cyiiecTBoBaHHsI HEHYJIEBOT'O KacaTeIbHOI'O BEKTOPHOIO MOJIS

Ha MOBEPXHOCTU. BEKTOpHBIE MOJSA Ha MOAMHOXKECTBAX TPEXMEPHOIO IPOCTpaHCTBA. Teopema
bpayaspa 0 HEMOABMKHON TOUYKE I TPEXMEPHOTIO 11apa

6. Onpenenenre U NpUMeEpbl TPEXMEPHBIX MOBEPXHOCTEN B €BKIIUAOBOM IPOCTPAHCTBE

Tpuanrymsimuu. Teopema Xona 0 CyIecTBOBAHMM HEHYJIEBOTO KacaTEIbHOTO BEKTOPHOTO MOJIS
Ha

TI000M TPEXMCPHOM MHOFOO6pa3I/II/I. KpI/ITepI/II\/’I Xoma CYIICCTBOBAHUA HEHYJICBOT'O KACAaTCIIbHOT'O

BEKTOPHOI'O MOJISA JJI1 MHOTOMEPHBIX MHOT000pa3Hii
7. Paznoxxenue rpynisl 1o noarpynme. Teopema Jlarpanxa.

[Ipumenenue ¢opmynbl obOpamienuss MeéEOGuyca ans  TojcyeTa 4YHciIa  I[UKIMYECKHUX
nocneaoBarenbHocTel. L{ukinyeckue mocienoBaTeNbHOCTH € (PUKCHPOBAHHBIM KOJIMYECTBOM
CHMBOJIOB KaXKJI0T0 THMA (00s3aTeTbHOE YIIPAXXKHEHNUE).

8. Koo durmenr 3anenneHus



NuBapuant Xoma.l" omoTonuyeckas KJIacCHUKAIHs BEKTOPHBIX MOJIEH Ha TpeXMEpHOU cdepe, nin
oToOpakeHHI TpexMepHOi cdepsl B IByMepHYIO. IIpuMeHEeHUss B TEOPHH 3JIEKTPHUYECTBA U
Marserusma

9. CymiecTBOBaHME OPTOHOPMUPOBAHHBIX CUCTEM BEKTOPHBIX IOJIEH

Teopema IlThens o mnapawIeIU3yeMOCTH TPEXMEPHBIX MHOTOooOpasmii. Jloka3areabcTBO:
TOMOJIOTHH, XapaKTEepPUCTUYECKUE KIACChl M JBOMCTBEHHOCTH [lyaHkape ansi TpeXMepHBIX
MHOT000pa3uit

10. Onpenenenue U MpUMepsl TPEXMEPHBIX THIeprpadoB 1 MHOT00Opa3uit

["omMosnoruu mo MOAYIIO 2 ¥ UX MPUMEHEHHSI K Pa3IMUCHUIO TPEXMEPHBIX MHOI000pa3uid. UIoTe3a
ITyankape u cepa Ilyankape

11. ®ynnaMeHTanbHas rpymnma

OyHnamMeHTanpHas Tpymnma npousBeaeHus. OyHaaMeHTalbHas TPYyNna U KOMOMHATOPHUKA CIIOB.
Teopema 3eiiepra-Ban Kamriena o yHr1aMmeHTalnbHO rpymme o0benuHenus (0e3 1oKka3aTenbCcTBa).
Ee npumeHeHMe K pa3NIu4yeHUIO Y3JI0B

12. AnropuTMuueckue MpoOJIeMbl TOMOJOTHH, CBSI3aHHBIE C JABYMEPHBIMU THIIEPrpaaMu H
TPEXMEPHBIMU MHOTOOOPA3HSIMH

Teopembl aJrOPUTMHUUECKON HEPACIIO3HABAEMOCTU JJIi MHOIOMEpHBIX MHOrooOpasuil (6e3
JI0Ka3aTenbCTBa)



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

MartemMaTHuyecKasi JOrdKa 1 TEOpUdA AJITOPUTMOB

Heab AMCHUNIMHBI:

OCBOCHHE O0IIEeMAaTeMaTHIECKOW TEPMUHOIOTHH (MHOKECTBA, OTHOIICHUS, (PYHKIIHH).

3agauyu AMCHMILINHBI:
* BoipaboTaTh HaBBIK CTPYKTYPHUPOBAHHOTO JIOTHYECKOTO MBIIICHHUS.

* Hayuutbcs naBath (opMalibHBIC OIPEIEIICHUS M MPUBOAUTH TMPUMEPHI OINPEIEIIEMbIX
00BEKTOB.

* Hayunthbcst cTpouTh (hOpMasibHbIC 3aITMCH MATEMATHYECKUX YTBEPIKIACHUH U UX TOKA3aTEIbCTB
¥ paboTaTh C ITUMH 3aMUCIMHU.

° Hay‘H/ITI)CSI IMPOBOAWUTL MATCMATUYCCKHUEC PACCYKACHHA, HC OCHOBAHHBIC Ha KOHKPCTHBIX
CBOMCTBAxX paccMaTpUBAEMbIX OOBEKTOB.

IlepeyeHb MUIaHUPYEMBIX Pe3yJIbTATOB 00Y4YeHHUsI 10 JUCHHUILIMHE (MOIYJIIO)

B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOIKHBI

3HATh:

O (byHIaMeHTallbHbIE TIOHATHS, 3aKOHBI, TEOPUHU YaCTH JUCKPETHON MaTeMaTUKH;

O COBpPEMEHHBIE TPOOJIEMbI COOTBETCTBYIOUINX Pa3AeioB TUCKPETHONW MaTeMaTUKHU;

O MOHATHSI, aKCUOMBI, METOJBI [OKA3aTelbCTB M JI0OKA3aTelIbCTBA OCHOBHBIX TEOPEM B

paszenax, BXOAAIIMX B 0a30BYIO 4aCTh IIMKJIA;
O OCHOBHBIE CBOMCTBA COOTBETCTBYIOLIMX MaTeMaTHUYECKUX OOBEKTOB;

0 AHAIIUTUYCCKUC U YHUCJIICHHBIC MMOAXOJAbI U METOJAbI IJId PCHICHUSA THUIIOBBIX IMPUKIIAHBIX
3aaad I[I/ICerTHOﬁ MaTEMATUKU.

yMeTh:
0 IIOHSATH ITOCTABJICHHYIO 3a7a4y;
O MCIOJIb30BaTh CBOM 3HAHMSI JUIsl pelieHns (pyHAaMeHTaIbHbIX U MPUKJIAIHbIX 33]a4;

] OICHUBATHb KOPPCKTHOCTL IMTOCTAHOBOK 3a/1a4,



0 CTpPOTO J1I0Ka3bIBaTh WM OMPOBEPraTh YTBEPKICHUE;

il CaMOCTOATCIIBHO HAXOAUTh AJITOPUTMBI pCUHICHUA 3aaa4, B TOM YUCJIC U HCCTAaHAAaPTHBIX, 1
IMPOBOAWTL UX aHAJIU3;

O CaMOCTOSITEJIbHO BUJETh CIIEACTBUS MOJTYYEHHBIX PE3yJIbTaTOB;

O TOYHO NPEACTAaBUTh MaTEMAaTUYECKHUE 3HAHUS B 00JaCTH B YCTHOM U MUCbMEHHOMU (opme.
BJIaJIeTh:

O HaBBIKAMU OCBOEHUS 0OJBIIOr0 00beMa MH(OPMAIMK U pelIeHHs 3a/1ad ( B TOM YHUCIIE,
CJIOXKHBIX);

O HaBBbIKAMU CAMOCTOSITENIbHONW PabOThl U OCBOECHHUS HOBBIX JAUCLUILINH;

0 Ky.HI:TypOﬁ IMOCTAHOBKH, aHalin3a W PCUHICHUA MATCMAaTUYCCKUX W IMNPUKIAJHBIX 3aaa4,

Tp€6YIOIlII/IX AJI CBOCTO PCIICHHWA UCIIOJIB30BAHUA MATCMATHYCCKUX MMOAXO0A0B U MCTOAOB;

l npeaAMETHBIM A3BIKOM ,Z[PICKpCTHOfI MAaTCMAaTUKHW M HABBIKAMH I'PAMOTHOI'O OIIMCaHUs
pemicHus 3aaa4 U NpeACTABICHUS ITOJTYUYCHHBIX PE3YyJIbTATOB.

TeMbl U pa3jeiibl Kypca:

1. ApudmeTruHbIE IPEIUKATHI
Teopema MasiblieBa 0 KOMIAKTHOCTH.
2. ByneBsl pyHKIIUU

MolHOCTH MHOKECTB

3. Belpazumble npeauKaTsl

Teopuu u Mozenu. BbIIOTHUMOCTS.
4. Ucuncnenue BbICKa3bIBaHUM
@opMyIIsI IEPBOTO NOPsIKA

5. KoMIakTHOCTh B MCYMCIIEHUH BBICKA3bIBAHUIM
BrIpazumocTs npeaukaTros

6. OgHO3HAYHOCTH pa3dopa
Onepanunu HaJ MHOXKECTBaMU

7. Ilpono3unmoHanbHbIe (OPMYIIbI
OT00pakeHust 1 COOTBETCTBHUS

8. @opMyIIBI IEPBOTO NOPSIKA

ABTOMOpP(hU3MBI UHTEPITPETALUN



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

MartemaTnueckasi CTAaTHCTHKA

Heab AMCHUNIMHBI:

U3Y4YEHHE MAaTEMaTUUECKUX U TEOPETUUYECKUX OCHOB COBPEMEHHOI'O CTATUCTUYECKOTO aHAIN3a, a
TaK)Ke MOJrOTOBKA CIyllaTesed K JajJbHEHIIEH caMOCTOSTENbHON paboTe B 00JIaCTH aHaIM3a
CTaTUCTUYCCKHUX 3a1a4 HpI/IKHaILHOﬁ MaTEMaTuKU, (1)I/I3I/IKI/I 1 3KOHOMHMHKMU.

3agauu AMCHUIIIMHBIL:
O M3y4YeHHEe MAaTEMaTUYECKNX OCHOB MAaTEMaTHYECKON CTaTUCTUKU,

l HpI/IO6peT€HI/IC clymareisiMu  TCOPETHUYCCKUX 3HaHUH B o00jacTu COBPECMCHHOI'O
CTaTUCTHYCCKOI'O aHajIn3a.

Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pesynbrare ocBOCHUS AUCITUIUIMHBI 00YYaAIOIINECs JOJKHBI

3HATh:

] OCHOBHBIE TOHITHUSI MaTeMaTHYECKOUI CTaTUCTHUKH,

0 OCHOBHBIE ITOJIXO/IbI K CPABHEHHIO OIICHOK MTapaMeTPOB HEM3BECTHOTO PaCIPEICIICHUS;

0 ACHMITTOTUYECKHE M HEACHUMITOTHUYECKUE CBOMCTBA OIEHOK MapaMeTPOB HEH3BECTHOTO
pacrpesecHus;

] OCHOBHBIC METOJbI IMOCTPOCHUA OLUCHOK C XOPOIMMUMHU aACHUMIITOTHYCCKUMH CBOMCTBaMU:

METOJl MOMEHTOB, METO/I MAKCUMAJILHOTO MPABONOA00MS, METO/I BHIOOPOYHBIX KBAaHTHUIIEH;
O noHsATue 3(h(HEeKTUBHBIX OLIEHOK M HepaBeHCTBO MHpopMmanuu Pao-Kpamepa;

O ONpEJIECIICHUE U TJIABHBIE CBOMCTBA YCIOBHOIO MAaTEMaTHYECKOTO OKMIAHMS CIy4alHOMN
BEJIMYMHBI OTHOCUTEIBHO CUTMa-aJIreOpbl WU IPYrol CilydailHON BEIMUYMHBI,

O ompezaeneHue oOIIEH ITHHEHHON pEerpecCMOHHOM MOJENH € METOJ, HaWMEHBIINX
KBaJpaToB;

O MHOT'OMEpPHOE HOPMAJIbHOE PACIpPEEIICHUE U €T0 OCHOBHBIE CBOMCTBA;

O 0a30Bbl€ IOHATHS TEOPUU MPOBEPKU CTATUCTUUECKUX THIIOTES;

O nemmy Heiimana — [Iupcona u TeopeMy 0 MOHOTOHHOM OTHOILIEHHH MTPABIONIOI00HUS;

H KpuTepuil Xu-kBajapat [Iupcona 1uist mpoBepKkH MPOCTHIX TUIIOTE3 B cxeMe bepHymn.



yMeTb:

0 00OCHOBBIBATh ACHMIITOTHMYECKHE CBOWMCTBA OLIGHOK C IOMOIIBIO MPUMEHEHUS
IpeJIeIbHBIX TEOPEM TEOPUH BEPOSTHOCTEH;

0 CTPOUTH OIEHKM C XOPOLIMMH ACHMITOTHYECKUMH CBOMCTBAMHU I MapamMeTpoOB
HEU3BECTHOI'O pPacIpeeICHUs 10 3a/1aHHOM BBIOOPKE U3 HETO;

O HaXOJUTh 0alleCOBCKUE OLEHKHU IO 33/IaHHOMY allpUOPHOMY pacrpeiesieHuIo;

O BBIYMCIIITH ~ YCJIOBHBIE ~ MAaTEMaTUYECKUE OXKHMJAHHUS € TMOMOLIBI0  YCIIOBHBIX
pacrpeeneHuid;

] HaxXxoaAuTh OIITUMAJIbHBIC OIICHKH C IOMOIIBIO ITOJIHBIX JOCTATOYHBIX CTATUCTHUK,

O CTPOUTh TOYHBIE U ACUMIITOTUYECKUE JOBEpPUTENIbHbIE HHTEpBajbl, U 0OJacTu s

mapaMETpOB HCU3BCCTHOI'O PACIIPCACIICHU A,

O HaxOJUTh ONTHUMAJbHBIC OIEHKU W JOBEPUTETbHBIE 00JIACTU B TayCCOBCKOM JTMHEHWHOMN
MOJEIIH;
O CTPOUTH pPABHOMEPHO HamOoJiee MOIIHBIE KPUTEPUH B CIydyae MapaMeTpHUUECKOro

ceMelCcTBa C MOHOTOHHBIM OTHOIIIGHUEM HpaBI[Ol'IO,I[O6I/I$I;

O CTPOUTH F-KpUTEpHil 111 IPOBEPKU JIMHEMHBIX TUIIOTE3 B ITMHEHHON IayCCOBCKOW MOJIEIH.
BJIAJIeTh:
O OCHOBHBIMM METOJJAMH MAaTeMaTH4E€CKOM CTaTUCTUKH IIOCTPOCHUS TOYEYHBIX H

JOBCPUTCIBHBIX OICHOK: METOJOM MOMCHTOB, BI)I60pO‘IHI>IX KB&HTI/IJ’ICﬁ, MaKCHUMAaJIbHOT'O
HpaBILOHOI[O6I/I$I, MCETOJI0OM HAUMCHBIIUX KBAAPATOB, MECTOI0M HeHTpaJ'II)HOI\/’I CTaTUCTHUKHU.

l HaBbIKaAMHU ACUMIITOTUYCCKOTO aHAJIN3a CTATUCTUICCKUX KPUTCPHUCB,

O HaBbIKAMU IPUMEHEHHUS TEOpEM MaTeMaTU4YeCKON CTAaTUCTUKU B NMPUKJIAJHBIX 3aJayax
(U3UKYN U SKOHOMUKH.

Tembl U pa3ensl Kypca:
1. F-xputepwuil 1715 npoBEpKH JTUHEHHBIX TUIIOTE3 B FayCCOBCKOM JIMHEWHON MOJENH.

F-kputepuil U1 npoBepKH JIMHEHHBIX TUIOTE3 B raycCcOBCKOW JMHeHHOM monenu. IIpumep c
JIByMsl TayCCOBCKMMH BBIOOpKAaMH, OTJIMYAIOIIMMMCS CIBUIOM: IPOBEpKa TUIOTE3bl 00 HX
OJIHOPOJHOCTH.

2. BeposATHOCTHO-CTAaTUCTUYECKAST MOJENb.

BCpO}ITHOCTHO-CTaTI/ICTI/I‘{eCKaﬂ Mozenb. IlonaTus Ha6J'IIOIlCHI/I$I n BBI60pKI/I. HapaMeTquecxaﬂ
CTaTUCTHYCCKAasd MOJACIb. MO,Z[CJ'II/IPOBB.HI/IC BLI60pKI/I N3 HCU3ZBCCTHOTO pPACHPCACIICHUA,
MMpUHAJICKANICMY MTapaMETPUUICCKOMY CCMCI‘/’ICTBy.

3. OcHOBHas 3aJa4a MaTeMaTUUE€CKON CTaTUCTHUKH.



OcHoOBHas 3a71a4a MaTeMaTHYECKOM CTaTUCTUKU. [IprMepbl: BEIOOpKA U TUHEHHAST MOJIEIb.
4. PaznuyHbie BUIbI CXOJUMOCTEH CIIy4ailHbIX BEKTOPOB.

Pasznuynble BUIBI CXOAMMOCTEH CIIy4aiiHBIX BEKTOPOB: C BE-POSTHOCTHIO 1, 110 BEPOSITHOCTH, MO
pacnpezeneHuto. Tpy 3HaMEHUTBIX TEOPEMBI: 3aKOH OOJIBIINX YUCEII, YCHIICHHBIN 3aKOH OOJIBIINX
ymcell, LEHTpalbHasl MpeaeiabHas Teopema. Teopema O HACIEJOBAaHHHM CXOAMMOCTH U JieMMa
Cnyukoro. [Ipumep npumenenust iemmbl CIyKoro.

5. CTaTUCTUKHM U OLIEHKH.

CTaTUCTUKH H OLCHKU. HpI/IMepBI CTaTUCTHK: BI)I60pO‘IHBIe XapaKTECPUCTHUKHU, ITOPAIAKOBBIC
cratuctukd. OCHOBHBIE CBOMCTBA OLCHOK: HECMCUICHHOCTb, COCTOATCIBHOCTb, CHJIbHasA
COCTOATECIbHOCTh, aCUMIITOTHYECKAsA HOPMAJIBHOCTD. HpI/IMepH. HaCJ'IeI[OBaHI/Ie COCTOSATCIIBHOCTH
W CHJIBHOH COCTOSI-TEIHLHOCTH IIpu B3ATHU HerepBIBHOﬁ (bYHKHI/II/I Jlemma o HacCJIC€aJO0BaHUHU
aCHMIITOTHYECKOM HOPMAJIbBHOCTH.

6. DMIIMPUYECKOE pacpe/ieIeHUE U IMIUpUYEcKas QYHKIUS pacpeleIeHHUs.

DOMIUpUYecKoe pacrpeaeneHue u smmnupudeckas GyHkius pacnpeaencHus. O60CHOBAaHHOCTh
OCHOBHOI 33/1a4u MaTeMaTU4YECKOM CTATUCTHKHU U TeopeMa | muBenko-Kanremnnu.



AHHOTAUMH K pa004YuM NPOrpaMMam M CIUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

MammHHOe 00y4YeHue

Heab AMCHUNIMHBI:

chOpMUPOBATh TEOPETUYCCKHUE M TPAKTHUYECKUE 3HAHWS B 00JacTH OOYYCHHS MAIUH,
COBPEMEHHBIX METOJIOB BOCCTAHOBJICHUS 3aBUCHUMOCTEH IO AMIIMPHUYECKUM JaHHBIM, BKIIOYAs
JUCKPUMHWHAHTHBIN, KJIACTEPHBIA U PErPECCUOHHBIN aHAIIN3.

3agaum IMCHUILIMHBI:

MPAaBHIILHO OPMYITUPOBATH 337]a9y B TEPMUHAX MAITMHHOTO O0OYYCHUS,

OBJIAJICTh HABBIKAMHU MTPAKTUYECKOTO PEIICHUs 33a]]a4 HHTEIIEKTYallbHOTO aHa3a JaHHBIX.
IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI 1O JUCHHUILJIMHE (MOIYJII0)

B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

OCHOBHBIE IPUHIIUIIBI ¥ POOJIEMATHKY TEOPUHU O0YUECHHUS MAIIH,

OCHOBHBIC COBPEMCHHBIC  MCTOJbI 06yLIeHI/II/I no npeucaceHram — KJIaCCI/ICI)I/IKaI_II/II/I,
KJIaCTepUu3anuu U perpeCCrUu.

yMeThb:
(dopmanu3oBaTh NOCTAHOBKU MPUKJIIAJIHBIX 33/1a4 aHAIN3a JaHHBIX,
UCIIOJIb30BaTh METO/Ibl 00YUEHHUS IO MPELeIeHTaM JJIsl peLIeHHs MPAaKTUYECKUX 3a/1ad,

OLICHUBATb TOYHOCTH U 3(1)(1)CKTI/IBHOCTL MMOJIYYCHHBIX peH.IeHPIfI.

BJAaJ€Th:

OCHOBHBIMHW NNOHATUAMHA TCOPHUU MAIIIMHHOT'O O6y‘-ICHI/I$I.

TeMbl u pa3jaesibl Kypca:

1. Beenenue B mammmHHOE O6y‘lCHI/IC. MeTpI/IquKI/IC AJITOPUTMBI, OLICHKAa Ka4Y€CTBa Mozeei



OcHOBHBIC TOHATUS B MamMHHOM OOydeHmu. OO030p MPWIOKEHWH MAIIMHHOTO OOYYEHHUS.
OOyuenue ¢ yuuteneMm u 0e3 yuurtens. 3anadyd: KiIacCHU(PHUKAIMS, PErpeccHsi, KiIacTepH3alus,
CHIDKEHHE Pa3MEpHOCTH.

Mertpuueckue anroputmbl. Meton Ommkainmux coceaeit (kNN) B 3amade kiaccupUKauu U
perpeccun. Kimacrepuzamms u anroput™ k cpennux (k means).

baitecoBckuii moaxo. [lonsarue npaBnonomoous. HauBHbIi O6aiiecOBCKUI Ki1acCuPUKATOP.

Otnoxxennas BbiOopka. Kpocc-Banmunanus. [lepeoOyuenne u HenooOyuenue. I unepnapameTpsi.

2. JInueHubie MOEITH

JInnelinas perpeccus. MeTon HauMEHBIINX KBAApaToB. [ palMeHTHBIN CIIyCK U CTOXaCTUYECKUMI
rpagueHTHBIA cryck. [lepeoOyuenue mopeneit. Perymspuzanus TuxonoBa. Teopema I'aycca-
MapkoBa. @yHKIIMH [IOTEPH B 3a7]a4€ PETPECCUH.

Jluneitnas knaccudukanus. Ilorsarue orcryma. OyHKIMM TOTEpPh B 3a1ade KIaCCU(DUKAIINM.
Jloructuueckas perpeccus. Meton Haubosbliero npasaonoaodus. Jlorucruueckas (yHKIus
norepb. Dynkumm Softmax, Sigmoid. MHorokmaccoBas kmaccupukanus. Perynspuzanus
JTUHEHHBIX KJIaCCU(UKATOPOB.

Mertonbl OlIeHKH KadecTBa Kiaccudukanuu. Accuracy, Precision, Recall, ROC-AUC, PR-curve,
Confusion matrix.

Meton onopubsix BekTopoB (SVM). Teopema Kapyma-Kyna-Takepa. JlBoilicTBeHHas 3ajnaya.
[Tonsitue onopHbix BekTopoB. Kernel trick (monmena siapa). Perynspuszanus 8 SVM.

Meron rnaBubeix kKoMnoHeHT (PCA). Teopema Dkkapra-fnra. SVD-pasnoxenue. 3aBUCUMOCTb
00BSICHEHHOU AUCTIEPCUH OT YMCIIa KOMIIOHEHT.

3. JlepeBbs u aHcaMOIM Mojesel

Cwmemenne u paszopoc. Bias-Variance decomposition. HeycToitunBocTs Mojieneii MallimHHOTO
00y4eHwusI.

Pemaromee nepeBo. PexypcuBHas mpouenypa NOCTpOEHHUs peliaroiiero naepesa. Kpurepun
WH(OPMATUBHOCTH B 3aJaue KiIacCH(PUKAIMU: DHTPOMUIHBIN, J[XUHH, B 3am1aue perpeccuu.
[TepeoOyuenue pemraomux jaepeBbeB. lIpyHuHr. Perynspusanus pemiaroonmx JIepeBbeB.
Anroputmel noctpoenus: ID3, C4.5, C5, CART. HeOunapasle pemraromue aepeBbsi. CBsi3b
pelIaronIuX 1ePEBbEB U IMHEWHBIX MOJIEIEH.



Bbyrcrpan. Barrunr. Out-0f-bag error. Meroa cinyuaitaeix mogamnpoctpancts (RSM). CrnyuaitHbrit
nec (Random Forest). Pa3Butue unen: Extremely Ranfomized Trees. CpaBuenne Random Forest
u merpuueckux anroputMoB (KNN). Isolation Forest.

CTeKuHT ¥ OJICHIUHT MOJIEJICH MAIIMHHOTO 00yYeHUS.

Bbycrtunr. Uctopuueckas cripaBka, anroput™m AdaBoost. I'panguentnsiii 6yctunr (GBM).

4. Pabora ¢ npuzHakamu. OrpaHU4eHUs] MATMHHOTO 00yUeHUs

[Tpoxnstue pasmeproctu. No Free Lunch Theorem, Wolpert (Teopema o GecruraTHbIX
obenax). [Ipunnumn “Garbage in — garbage out”.

Tunel MpU3HAKOB: KOHTHHYallbHbIE, OMHAapHBIC, KaTeropuajibHble. Pabora c paspexeHHBIMU
npu3Hakamu. PaboTa ¢ mpormyckamu.

Pabora ¢ TexcToBeIMU JaHHBIMU. Memiok ciioB (bag of words), TF-IDF.

OreHka 3HAYMMOCTH Npu3HaKoB. Permutation importance, Partial-dependence plots, shap.
Recursive Feature Elimination. LARS.

5. Beenenue B rimy6okoe o0ydeHue

Hcropuueckuit s3kckypc. McKycCTBEeHHBIE HEMPOHHBIE ceTU. MartemaTuyeckas MOJEIb HEUpOoHa
Makxkanoka-IIutrca. Ilepcentpon Pozenbnarra. Ilpodaema nckimovarontero unu (XOR problem).

OcHoBHble TOHATHS B rayOokom oOyueHuun (Deep Learning). Mertog oOpaTtHOro
pactipoctpanenus omuOku (backpropagation). @ynkiuu aktuBanuu: Sigmoid, Tanh, ReLU,
Leaky ReLU, ELU, Softmax. [loqHOCBSI3HBIN CIO¥.

['pagvieHTHas onTUMU3aLKg B IIyOOKOM OOydeHuU. MeToJibl, OCHOBaHHbIE HA TPaJAUEHTHOM
cinycke: Momentum, Nesterov Momentum, Adagrad, Adadelta, RMSprop, Adam, AdamW.
Learning rate decay. HauanbHast ”HHIIHATH3AIHS TTAPAMETPOB HEUPOHHO# CETH.

Perynsipuszanus B HelipoHHbIX ceTsix. Batch normalization. Instance and layer normalization.
Dropout. Weight decay. AyrmeHTanus 1aHHBIX.



Pexyppentnsie Heiiponnsie cetu. RNN. IIpoGnema 3aryxaromero rpaauenta (Vanishing
gradient). Mexanusm namsatd B LSTM u GRU. PekyppeHTHbIe HEHpOHHBIE CETH B aHAJN3e
TEKCTOB U IOCJIE0BATEIbHOCTEM.

Caeprounble HeiipoHHble cetu. Omepanus cBeptku. CBeprounblii cioit (convolutional layer).
Hopmanuzanus manseix. Pooling layer. IIpoOGpoc rpaamenta ¢ momomibio skip connections.
Hcropuyecknii 0030p apxuTekTyp M uX OcHOBHbIX cBoicT: LeNet, AlexNet, VGGNet,
GoogLeNet, ResNet.

Kaccuueckne moaxoas! K BEKTOPU3AMH TEKCTOB. BekTopHOE IpecTaBIeHNE CIIOB ¢ TOMOLIBIO
Heiiponnsix cereit. Word2Vec, GloVe.

CHmKeHHe pa3MEepHOCTH C MOMOIIBIO HEHPOHHBIX ceTeld. ABTOPHKOAEPHI B PA3IMYHBIX 3a7a4ax
(CHIKEHUE pa3MEepHOCTH, GUIBTPAIIHS IIIYMOB, TOMCK AaHOMAJIHIA).

6. O0yuenue 6e3 yuutesns

Knactepuzanus. Merpudeckuii moaxoj, anroputM k-means. Mepapxudeckas KiacTepu3alvs.
Anroputm DBSCAN.

Mertonpl cHUKEHUs pa3MepHocTH. MHoromepHoe 1mikanupoBanue. Isomap. Locally Linear
Embedding. SNE, t-SNE.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukiaagaas MmaTeMaTuKa 1 HHGoOpMAaTHKA

Hanpasiennocts: MaTtemaTuka

MammHHBIHA epeBoj

Heab AMCHUNIMHBI:

03HAKOMJICHHE CTYJEHTOB C OCHOBHBIMHM IMPUHIHUIIAMU MPABUIBHOTO U CTAaTUCTUYECKOTO
MaIIMHHOTO NIEPEBO/IA.

3agauu AMCUUIIINHBIL:

- OCBOCHHE CTyJIeHTaMU 0a30BbIX 3HAHUU (TTOHITHI, KOHIICTIINI, METOJIOB M MOJIEJIC ) B 00J1acTh
MaIIMHHOTO TIEPEBO/IA;

- npnoGpeTeHI/Ie TCOPCTUUCCKUX 3HAHWUM U IMPAaKTHUICCKUX YMeHI/Iﬁ M HaBBIKOB B 00J1aCTH CO31aHUA
AJIT'OpUTMOB ABTOMATHYCCKOI'O IICPECBOAA,

- OKa3aHHME KOHCYJIbTAIMI U MOMOIIM CTY/IEHTaM B IOCTPOEHUU COOCTBEHHBIX aJITOPUTMOB.
Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- OCHOBHBIE ITOHATHS, 3aKOHBI MAIIMHHOT'O TIEPEBOA;

- COBpCMCHHBIC METO/IbI (I)pa30B0ro 151 HeﬁpoceTeBoro MalIMHHOI'O IIepeBoaa.

yMeTh:
- IOHSATH MOCTABJICHHYIO 33/1a4y;

- HarmucaTb CO6CTBCHHYIO CUCTEMY MAIIMHHOTO IIEPEBOJAd, OCHOBAHHYIO KaK Ha IIPABUIIOBOM, TaK
N Ha CTATUCTHYCCKOM IMOAXOIC,

- OICHUBATHb KAa4YCCTBO CUCTEM MAIIMHHOTI'O MEPCBO/JIA;

- IPUMEHSTh Pa3INYHbIC TEXHOJOTUN aBTOMATHUYECKOW 00paOOTKH TEKCTOB, BKITIOYAS SI3BIKOBHIC
Mozenu, POS-TAITHHT, CHHTaKCUYECKHE aHAITM3AaTOPkI K 3aJja4€ MAallITMHHOTO TIEPEBOA;

- CTPOUTH U 00y4aTh HEUPOHHBIE CETH, UCIIOJIH30BATh BIOXKEHHUS JIsl PEIICHUs 3a7a4 MAITUHHOTO
NepeBo/a;

- CaMOCTOATCIBbHO HAXOIHUTH CIIOCOOBI BBINOJIHEHHST ITOCTABJICHHBIX 3aga4, B TOM YHCIC U
HECTaAaHAAPTHBIX, U IPOBOAWTE UX aHAJIN3,



- CaMOCTOATCIIbHO BUACTD CICACTBHUA IMMOJIYUYCHHBIX PE3YJIbTATOB.

BJIA/IETh:

- HaBBIKAMH OCBOCHMS OO0JIBIIOrO oObeMa MH(POPMAIMM U pElIeHHS 3a7a4 (B TOM 4YHCIIE,
CJIOXKHBIX);

- HaBBIKAMHU CaMOCTOSTEIIFHOM pa6OTBI 1 OCBOCHUS HOBBIX JHUCHUIIINH,
- Ky.]'[BTypOﬁ IMOCTaHOBKH, aHAJIM3a U PCHICHUA TCOPECTUUCCKUX 3aJla4 JIMHI'BUCTUKU,

- MCTOJaMH aBTOMAaTH4YCCKOI'O MOp(i)OJIOI‘I/I‘-IeCKOI‘O N CHMHTaKCHYCCKOI'O aHaJIM3a U CUHTEC3a.

TeMbl U pa3jeiibl Kypca:
1. Beognas neknwust. ictopust Bonpoca. ba3zoBsie mpuHIHAIIEI Ppa3oBOTO TIEpEBOIA.

[Ipocreiimumii MOCIOBHBIN Aekoaep (Mpu HaIW4YuM cioBaps). Beam search. SI3pikoBasi Mojenb.
BoipaBHuBanue. Kak mnonyuuth cioBapb U3 HMHTEpHETAa 3a 3 JIETKMX LIara: IapajuielibHble
JIOKYMEHTBI, ITapajulesIbHbIE NIPEJI0KEHUS, TapajuiesbHble cinoBa. Opasel. [lepecranosku. BLEU.

2. JIuHrBUCTHKA ¥ MAIIMHHBINA TIEPEBOI.

YpoBHH U TOAYpPOBHU TMPEICTaBICHHUS] €IWHUI] TEKCTa. AHAIW3 U CHUHTE3 TEeKCTa.
HeonHo3HAYHOCTh  SI3BIKOBBIX €IUHUI] KakK KiIro4eBas mpobiieMa MalIMHHOTO IepeBoja.
ABTOMaTHueckuii Mopdoiorndeckuil aHanu3 U cuHTe3. Mopdonoruueckas CTpPYKTypa.
Mopdonornueckre KaTeropiuu 1 X 3Ha4EHUSI.

3. CUHTaKCHUC U MAIIMHHBIN TIEPEBO/I.

ABTOMATHYECKMH CHHTAKCHMYCCKUNM aHanmu3 W cuHTe3. OCHOBHBIC THUIIBI CHHTAKCHYSCKOIO
MMPpEACTaBJICHUA MMPEIJIOKCHUA. I[epeBo COCTAaBJIAIOIIUX u ACPEBO 3aBHCHUMOCTEIA.
CuHrakcuueckue oTHomeHHI. CHHTaKCHYECKHE IIPU3HAKH.

CemanTuyeckuil aHanu3 W cuHTe3. [nyOokas cemMaHTHKa. JlecKpUNTOpPbl W KOHLENTHI.
OnTonornyeckas ceManTuka. JIoruka 3jpaBoro cmbicia.

4. I'moGasibHbIe CBOWCTBA CHHTAKCUUECKOM CTPYKTYPBHI.

Cunrakcuueckue mnpusHaku. llpeaukaTHele ciaoBa, BaJIEHTHOCTH M aKTaHThL. Jlekcudeckue
GyHKINU.

5. CroBapp B MallIMHHOM NIEPEBOJIE.
['pamMmmatuka v cioBaph B MAIIMHHOM TepeBojie. ToIKOBO-KOMOMHATOPHBIN clioBaph. TpaHcdep.

JIuareuctuyeckass cemantuka. OHTOJIOTMYECKass ceMaHTuKa. MHTepnuHrea. MIHTepakTUBHOCTH
NpY MalInHHOM TepeBojie. Pa30op koHKpeTHO# npaBuioBoi cuctemsl MIT (DTAII-3).

6. OCHOBHEBIE NMPUHOUIIBI CTATUCTUYCCKOTO MAIlITMHHOT'O MEPCBOJA.

[Touemy mamMHHBIA HepeBOJ — 3TO cioxkHO? [locTpoeHue cucTemMbl MAlIMHHOTO NEPEeBOJa MO
JaHHbIM. BakHeillne NOpopbIBEI B HUCTOPUM CTATUCTUYECKOro mnepeBoga. OIlLIEHKa CHCTEM
MAaITUHHOTO TIEPEBO/IA.



7. BelpaBHUBaAHUE.

Onenka MakcuMalIbHOTO TIpaBoAnonoous. EM-anroputm. Monenu BeipaBHuBaHus [BM.

8. End-to-end ¢pa3zoBslii iepeBo/I.

ITepectanoBKku. N-TpaMMHBIE SI3bIKOBBIE MOAENU. Ppa3oBblil epeBo]. ONTUMHU3ALMUSI KOMIIOHEHT.
9. Word embeddings.

HeiipocereBbie s3bikoBbie MOJenu. [IpoctpancTBa BiokeHui. Mcrnonab30BaHHE BIIOKEHUM B
3aJ1adyax aBTOMAaTHYEeCKOW 00pabOTKH TEKCTOB.

10. HOCJIGI[HI/IC AOCTHIKCHUSA CTATUCTUYCCKOTI'O MAILIMHHOI'O IIEPCBOJA.

MacmrabupoBaHue ajaropuTMOB JJisi pabOThl ¢ (0YeHb) OONBIIMMHU JaHHBIMU Mcronb3oBaHME
JAHHBIX HA OJHOM si3bIke. OOydeHHe ¢ MOJKpeIieHHneM. | MOpUIHbIE CUMBOJIBLHBIC/HEHPOHHBIC
MO/IEJIH.

11. Encoder-decoder momenm.

ApXUTEKTYpbI peKyppeHTHbIX cl10€B HelpoHHBbIX ceTeil: RNN, LSTM, GRU u 1. 1. Sequence-to-
sequence MOJIETU B MAIlIMHHOM IepeBojie. Attention MoJenu.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.

Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

MeTanporpaMMupoBaHue

Heab AMCHUNIMHBI:

- HAay4UTb CTYACHTOB HUCIIOJIB30BAaTh IMPOABUHYTHIC

MeTanporpammupoBanus Ha C++.

3agauu AMCUUIIINHBIL:

- I03HaKOMUTh C METanporpaMMupoBanueM Ha C++;

- MIO3HAKOMUTh C COBPEMEHHBIMU MpuéMamu pa3padoTku Ha C++;

COBpPEMEHHBIE

- HAYYUTb YMCCTHO UCIIOJIB30BATh METAIIPOTPAMMHUPOBAHUEC B PCAJIbHBIX ITPOCKTAX.

Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbrate 0CBOCHHUS TUCHUIUIMHBI 00YUYarOIHecs TOHKHBI
3HATh:

- (haOpuKU 0OBEKTOB;

- TeHEepalus KJIacCOB Ha OCHOBE CIIMCKOB THIIOB;

- TEHEPALUS CJI0KHBIX HEPAPXUU.

yMeTb:
- XpaHUTh TUIN KaK OOBEKT JTaHHBIX;

- a00TaTh CO CIIMCKaMU TUIIOB.

BJAACTh:

- HaBbIKaMU IIPOrpaMMHUpPOBaHUA OCHOBAHHBIMU Ha mabI0HaX

TeMbl U pa3jeiibl Kypca:
1. BBenenue B mporpaMMupoOBaHre, OCHOBAaHHOE Ha 11abJI0OHAaX.

- Buas! nporpamMmmupoBaHus;

IIPUEMBI



- [Ipumeps! m1aGI0HOB.

2. XpaHeHHE TUTIA KaK 00BEKTa JAHHBIX, PA3IMYHBIC TIOIXO/IBI.
- Paznnunblie moIX01pl XpaHEHUS TaHHBIX.

3. CIUCKHU THUIIOB.

- Co3pgaHue;

- O6paboTka;

- Onepanusi MoTy4YeHHs pa3Mepa CIIUCKa;

- Onepanust MOTy4eHHsl SJIeMEHTa M0 UHJIEKCY,

- Oneparnust MoucKa >JIeMEHTa;

- Onepanun 106aBICHUS U YAAJICHUS 3IEMEHTOB.

4. ®abpuku 0OBEKTOB.
- Paznuunbie noaxombl K peanu3aiuu B s3bike C++;
- ®abpuKa KIIOHUPOBAHMUSI,

- A6ctpaktHble haOpuKy.

5. I'eHepanus KJIacCOB HA OCHOBE CITUCKOB THUIIOB.
- 'enepanus pacripeneneHHbIX HEpapXUil;
- I'enepanus kopTexei;

- ['enepanus NTMHENHBIX HEPAPXUI.

6. 'eHepanyst CII0KHBIX UEPAPXUH.

- Knaccudukarus uepapxuii.

7. O00011IeHHBIE (YHKTOPHI.

- OcHOBHBIE OHATHS 0000IIEHHBIX (YHKTOPOB.
8. MHOX€ECTBEHHAsI JUCTIETUEPHU3ALIUS.

- IloHsATHE MHOXXECTBEHHOM AUCTICTYCpU3alnu.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 Ilpukiaagnas MmaTeMaTuKa 1 HHGopMaTHKA

Hanpasiennocts: MaTtemaTuka

Metoabl onTUMH3ALNHA

Heab AMCHUNIMHBI:

OCBOEHHUE TEOPETUUYECKUX U YMCIEHHBIX METO0OB PELIECHUS 3a7ja4 KOHEUHOMEPHOI ONTUMHU3ALUU
(MO): Teopun HEOOXOAMMBIX M JIOCTATOYHBIX YCJIOBUH JIOKAJIBHOTO SKCTPEMyMa TJaJKON
(GYHKIIMHM IO MHOXKECTBY U HEKOTOPBIX YMCIEHHBIX METOJOB MOUCKA JIOKAIbHBIX 3KCTPEMYMOB B
3a7ayax 0€3yCIOBHOI 1 YCIIOBHOM ONTHMHU3AIHH.

3agauu AMCHUIINHBIL:

. OCBOCGHUE CTYy/ICHTaMH 0a30BbIX 3HAHUH (TIOHATHH, KOHIICTIIIHIA 1 METO10B) B 00siactu MO;
. MpUOOpETeHNE TEOPETUUECKUX 3HAHMM M MPAKTUYECKUX YMEHUW U HaBBIKOB B 001acTH
MO;

. OKa3aHWE KOHCYJIbTAIM W TIOMOIIM CTYJIEHTaM B TMPOBEIECHUU COOCTBEHHBIX

TEOPETUYECKHX HC-CliefoBaHuil B 06mactu MO.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIHECs T0JIKHbBI

3HATh:

] (I)YHI[aMCHTaJII)HBIC IIOHATHA, TeOpeMLI, YUCICHHBIC aHFopI/ITMLI METOOJ0OB OIITUMMU3AILIN
(MO);

0 COBpPEMEHHBIE MPOOJIEMBI COOTBETCTBYIOMUX pa3zenoB MO,

O MOHATHUSA, TEOPEMBI, METOJbl JI0Ka3aTEeIbCTB M JIOKa3aTeIbCTBA OCHOBHBIX TEOPEM B
paszenax, BXOASIIUX B 0a30ByI0 yacTh ukiaa MO;

0 OCHOBHBIE YHCIIEHHBIE anropuT™Mbl MO ¢ 000CHOBaHHEM UX CXOJTUMOCTH;

0 OCHOBHBIC CBOMCTBA COOTBETCTBYIONTUX MaTEMaTHIECKHX O0OBEKTOB;

0 AQHAJIMTUYECKUE M YUCIICHHBIE MOAXOABI M METOMBI AJISl PEIICHUS THIIOBBIX MPHUKIATHBIX
3anad (MO).

yMeThb:

0 MIOHSATH MMOCTABJICHHYIO 33724y,

O MCIOJIb30BaTh CBOM 3HAHMSI JUIsl pelieHns (pyHAaMeHTaIbHbIX U MPUKIaIHbIX 3a1au MO;



O OLIEHUBAaTh KOPPEKTHOCTh TIOCTAHOBOK 3aJiay;
O CTPOTO J10Ka3bIBaTh WM ONPOBEPraTh YTBEPKICHUE;

l CaMOCTOATCIIbHO HaxXOAWTh aJIrOpuTMbl PCIICHUA 3aJad MO, B TOM 4YHCIEC H
HECTAaHAAPTHBIX, U IIPOBOAWTHE X aHAJIM3,

0 CaMOCTOSITEIILHO BUJICTh CJICJICTBUS MOJMyUYEHHBIX PE3yIbTaTOB;

0 TOYHO TIPEJCTABUTh MaTeMaTHYecKue 3HaHus B obsacth MO B yCTHOW M MUCHMEHHOU
dbopwme.

BJIaJIeTh:

0 HaBBIKAMHU OCBOEHHUS O0JIBIIOT0 00bemMa nHpopMaruu u perreHus 3agad MO (B ToM uucie,
CJIO’KHBIX ),

0 HaBBIKaMHU CaMOCTOSITEIIbHON paOOThI U OCBOCHHUS HOBBIX JTUCITUTUINH;

0 KYJIbTypOW IMOCTAHOBKH, aHAJIM3a M PEIICHHMsS MAaTEeMAaTHYeCKMX W MPHUKIAJHBIX 3ajad,

Tpe6yfoumx JJIAA CBOCTO PCHICHUA HUCITOJIb30BAHUA MATCMATUYCCKHX ITOAXO00B U MCTOL0B MO,

l NpeaAMETHBIM A3bIKOM MO u HaBBIKAMH I'paMOTHOI'O OIIMCAaHHA PCIICHUA 3aJda4 H
MNpeaACTaBJICHHUS IMOJTYYCHHBIX PC3YJIbTATOB.

TeMbI U pa3jeiibl Kypca:

1. Beimykiible MHOXKECTBa, TeopeMa 00 OTJAEIMMOCTH
['panvieHTHBINA METOI.

2. 3ajaya TMHENHOTO MPOrPaMMHUPOBAHMUS

ITouck paBHOBecuii Hama.

3. 3ajaya MaTeMaTH4ECKOr0 IPOrPaMMHUPOBAHHUS

baprepubie pyHkunu. Beimykiibie MHOXKECTBA.

4. Konyc yObiBaHus (DYyHKLIMU U KacaTeJIbHbIM KOHYC K MHOXKECTBY
HuddepeHumpyemMocTs.

5. Kputepuii 10KaJIbHOTO OCTPOro 3KCTpEMyMa

CkopocTh cX0qUMOCTH. MUHUMH3UPYIOIIHE [TOCIE0BATEIbHOCTH.
6. MHOTrOorpaHHbIi KOHYC M €r0 CONPSKEHHBIN

Merton Jlarpanxa. MonudunupoBanusie pyHkuuu Jlarpamxa.

7. Heobxoaumoe yciioBHE JIOKaTbHOTO YCIOBHOTO AKCTpEMyMa

Yuumonansabie GyHKIMU. OTHOMEpHAs MUHUMH3ALIMS.



AHHOTAUMH K pa004YuM NPOrpaMMam I CHUIINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

MeToabl NPUKJIATHON CTATUCTUKH

Heab AMCHUNIMHBI:

N3ydyeHrne MaTeMaTUYECKUX U TEOPETUUECKUX OCHOB COBPEMEHHOI'O CTATUCTUYECKOIO aHAJIN3a, a
TaKXKe MOJArOTOBKA CIIyIIaTeNell K JalbHEeHIIel caMOoCTOsATeNbHOW paboTe B 00NACTH aHAIN3a
CTaTUCTUYCCKHUX 3a1a4 HpI/IKHaILHOﬁ MaTEMaTuKU, (1)I/I3I/IKI/I 1 3KOHOMHMHKMU.

3agauu AMCHUIINHBIL:
- N3yuenne MareMaTuueCcKMX OCHOB MAaTEMAaTUYECKON CTAaTUCTUKH;

- an/Io6peTeHne clymareisiMu  TCOPETHUYCCKUX 3HaHUH B oOJacTu COBPEMCHHOTI'O
CTaTUCTHYCCKOI'O aHajIn3a.

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI 1O JUCHUIJIMHE (MOYJII0)

B pe3synbrare ocCBOCHUS AUCIUIUIMHBI 00YYarONIUecs JOMKHBI

3HATh:

- OCHOBHBIE ITOHATHUSA MaTEMAaTHUYECKOI CTaTUCTHUKHU,

- OCHOBHBIE MOJIX0/Ibl K CPABHEHUIO OLIEHOK IMapaMeTPOB HEU3BECTHOT'O PACIIPECIICHHUS;

- aCUMITOTHYECKHE M HEACHMIITOTMYECKHE CBOKMCTBA OIIGHOK IapaMeTpOB HEU3BECTHOTO
pacrpesecHus;

- OCHOBHBIC MCTO/bI ITOCTPOCHUA OILICHOK C XOPOIMNMH aCUMIITOTUYCCKUMU CBOMCTBAMM: METO
MOMCHTOB, MCTO MaKCUMAaJIbHOI'O npa3110n0ﬂ061/1${, METO BI)I60pO‘~IHBIX KBaHTI/IJ'IGI\/JI;

- noHATue 3(h(heKTUBHBIX OLIEHOK U HepaBeHCTBO nH(popmaru Pao-Kpamepa;

- OIpPENEIICHUE W TIJIaBHBIE CBOMCTBAa YCJIOBHOTO MAaTEMAaTHYECKOrO OXHIAHUS CIydyalHON
BEJIMYMHBI OTHOCUTEIBHO CUTMa-aJIreOpbl WU IPYrol CilydailHON BEIMUYMHBI,

- ompe/esieHre o0Iei THHEIHON perpecCHOHHON MOJIETH U METO]T HAMMEHBIINUX KBAPaTOB;
- MHOTOMEPHOE HOPMAIILHOE PACIpe/IeNIeHIE U eT0 OCHOBHBIE CBOHCTBA,

- 0a30BBIC TTOHATHS TCOPUU ITPOBEPKU CTATHCTUYCCKUX THIIOTES;

- nemmy Heiimana — [Tupcona u TeopeMy 0 MOHOTOHHOM OTHOIIIEHUH TPaBIOMOI00MS;

- KpuTepuil xu-kBaapart Ilupcona 1 npoBepKH MPOCTHIX TMIIOTE3 B cXeme bepHyium.



yMeThb:

- OGOCHOBBIBaTL aCHMIITOTHYECKHNE CBOICTBA OICHOK C MOMOMIBIO MPHUMCHCHUA MPCACIIbHBIX
TEOPEM TEOPUU BEPOATHOCTEM;

- CTPOUTDH OLCHKH C XOPOHIMMH dCUMIITOTUYCCKHUMHA CBOMCTBaMH IJI 1IapaMETPOB HEU3BECTHOI'O
pacnpeaciCHus 1mo 3aﬂaHHOﬁ BBI60pKe H3 HETO,

- HaXO/AUTh 0alleCOBCKUE OLIEHKH T10 33/IaHHOMY allpUOPHOMY PacIpeieIeHuIO;
- BBIYHCIISITH YCIOBHBIE MATEMATUYECKUE OKUAAHUS C TOMOUIBIO YCIOBHBIX PaCHpeIeICHUN;
- HaXOJIUTh ONTUMAJIbHBIE OLEHKU C TIOMOIIBIO MOJIHBIX IOCTATOYHBIX CTATHUCTHUK;

- CTPOUTH TOYHBIC U ACUMIITOTUYCCKUC NOBCPUTCIILHBIC MHTCPBAJIbI, U obiactu IJId TapaMETpOB
HCHU3BCCTHOI'O pacCripCaciiCHus;

- HAXOJUTHh OIITUMAJIbHBIC OICHKH U JOBCPUTCIIBHBIC o0acTH B FaYCCOBCKOﬁ JIMHEITHOM MOICIIN,

- CTPOUTH PABHOMEPHO HanOoJIee MOIIHBIE KPUTEPUH B CIIydae IapaMeTpHUUecKOro ceMeicTBa ¢
MOHOTOHHBIM OTHOILIEHUEM MPABIONIOA00MS;

- cTpouTh F-Kputepuil 1715 mpoBEepKH JIMHEHHBIX TUTIOTE3 B IMHEHHOW IrayCCOBCKOM MOJIETH.

BJIAJ1€Th:

- OCHOBHBIMH MECTOdaMU MaTeMaTH4YeCKOH CTaTUCTUKH IMOCTPOCHHA TOUYCUHLIX U JJOBCPUTCIIbHBIX
OLOCHOK: MCTOAOM MOMCHTOB, BbI60pO‘lHBIX KBaHTHJ’IefI, MaKCHUMAaJIbHOI'O HpaBILOHO,I[O6I/IH,
MCTOJAOM HAUMCHBIINX KBAaAPaTOB, MCTOJJOM HeHTpaHBHOﬁ CTaTUCTHUKHU,

- HaBbIKaMM AaCUMIITOTUYCCKOI'O aHAJIN3a CTATUCTUYCCKHUX KPUTCPHUCB,

- HaBbIKaMH IIPUMCHCHUA TCOPEM MaTeMaTUYECKOM CTaTUCTUKH B IMPUKIIAJHBIX 3aJavdax (I)I/I3I/IKI/I
N S9KOHOMHMKH.

TeMbl U pa3jaeiibl Kypca:

1. OcHOBHas 3a7ja4a MAaTEMaTUUYECKON CTATUCTHUKHU.

OcHoBHas 3a/1aya MaTeMaTu4yeckoi ctaTUCTUKU. [Ipumepsl: BeIOOpKaA 1 JTMHEWHAs MOJIETb.
2. PaznuuHble BUJIBI CXOAUMOCTEH CITy4aliHbIX BEKTOPOB

PaznauyHbIe BUIABI CXOAUMOCTEM CJ'Iy‘lElﬁHHX BCKTOPOB: C BEPOATHOCTBHIO 1, 10 BECPOATHOCTH, I1O
pacnpeaciiCHuLO. TpI/I 3HAMCHUTBIX TCOPEMBI: 3aKOH OOJIBIIIHX YHuCCII, yCI/IJIeHHLII\/’I

3aKkOH OOJBIIMX 4YHCEJ, LEHTpaJbHas IpejaeibHas TeopeMa. Teopema O HacleJOBaHUU
cxoaumoctu 1 jemma Ciynkoro. [Ipumep npumenenus iemmsl CityIikoro.

3. DMIupHyYecKoe pacipeielieHne U IMIUprudeckas QyHKIHS pacpeaeeHUs

SMHI/IpI/I“ICCKOC pacnpeaciicCHue u SMIpHUICCKas (I)YHKI_II/I}I pacnpeaciiCHus. OO0OO0CHOBaHHOCTh
OCHOBHOM 3a/Ja4l MaTeMaTHUYE€CKON CTaTUCTUKHU U TCOpCMa I'nmuBenko-KanTemu.



4. BepOATHOCTHO CTaTUCTUYECKAs MOJIENb.

BepositHocTHO-CcTaTHCTHUYECKAss MO/ieb. [loHaTHs HaOmoneHus U BeIOOpku. [lapameTpuyeckas
CTaTHCTUYECKass Mozelb. MojaenupoBaHue BbIOOPKM M3 HEU3BECTHOIO paclpeeieHus,
MPUHAJICKALLEMY [TAPAMETPUYECKOMY CEMEMCTBY.

5. CTaTUCTHUKY U OLIEHKH.

Cratuctukn W oOneHkH. Ilpumepbl cTaTHCTUK: BBIOOPOYHBIC XAPAKTEPHUCTUKU, MOPSIKOBBIC
ctaTUCTUKU. OCHOBHBIE CBOWCTBAa OLIEHOK: HECMELIEHHOCTh, COCTOATEIbHOCTb, CHJIbHAS
COCTOATENIBHOCTD, ACUMIITOTHYECKAst HOpMabHOCTB. [Ipumepsl. HacnenoBanue cocToaTenbHOCTH
U CHWJIBHOH COCTOATENBHOCTU TPH B3STHM HENPEephIBHOW (yHKumu. Jlemma o HacieqoBaHUU
ACUMIITOTUYECKON HOPMAJIbHOCTH.

6. F xpuTepuii 11 NpOBEPKHU JTMHEHHBIX TUIIOTE3 B TayCCOBCKOM JTMHEMHOM MOJIEIIH.

F-kputepuil 1uisi MpOBEpKU JIMHEWHBIX T'MIIOTE3 B IayCCOBCKOW JMHEWHON Mozaenu. IIpumep c
JIBYMsI TayCCOBCKMMH BBIOOpKAaMH, OTJIMYAIONIMMHCS CIBHUTOM: TIPOBEpKa THUIOTE3Bl 00 MX
OJIHOPOJHOCTH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

MHoromMepHblii aHAJIU3, HHTETPAJIbI U PAABI

Heab AMCHUNIMHBI:

SBnsercs GpopmupoBaHue 0a30BBIX 3HAHUI M0 MAaTEeMAaTHYECKOMY aHAJIU3y IS JajJbHEUIIEeTo
UCIOJBb30BAaHUSl B JpPYrMX OOJacTsIX MareMaTH4eCKOro 3HaHMs M JUCUUIUIMHAX C
€CTECTBEHHOHAyYHBIM  COJepkaHueM;  (opMHUpOBaHME  MaTEMaTHYECKOM  KYJIbTYpHI,
MCCJIEIOBATEIbCKUX HaBBIKOB U CLIOCOOHOCTH MPUMEHSATH 3HAHUS HA IIPAKTUKE.

3agauu AMCHUIINHBIL:

O npUOOpETEeHUE CITYIIATEIIMH TEOPETHUECKUX 3HAHUN U TPAKTUYECKUX YMEHUH 1 HABBIKOB
B 00J1aCTH TEOPHH MPeeNoB, T} PpepeHInaTbHOTO U HHTETPAIbHOTO HCYUCIICHHS, TCOPHH PSJIOB;

l IIOArOTOBKAa cnymaTeneﬁ K U3YYCHHUIO CMCIKHBIX MATCMATUYICCKUX NUCHHUIIINH;

0 HpI/IO6p€T€HI/Ie HAaBbBIKOB B IPUMCHCHHUHU MCTOAOB MATCMATHYCCKOI'0 aHa/IN3a B (1)H31/IKG u
APYyrux €CTCCTBCHHOHAYYHBIX JUCHUIIIIMHAX.

IlepeyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB 00yUYeHHs 10 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

O CBOWCTBAa (DYHKLMI MHOTUX IEPEMEHHBIX, OHATHUS Mpeiena, HEePEPbIBHOCTH, YaCTHBIX
NPOU3BOJIHBIX U AU depeHnnana;

O CBOMCTBA  OIpENEIeHHOr0  HHTerpaina PumaHa, HECOOCTBEHHBIX  HHTEIpajoB,
KPUBOJINHENHBIX HHTETPAJIOB, CBOMCTBA YHUCIIOBBIX, (PYHKIIMOHAIBHBIX U CTEIIEHHBIX PSJIOB;

0 IIpU3HAKU CXOONUMOCTHU HECOOCTBEHHBIX HWHTCIpaJIOB (¢10) CTCIICHHBIMU,
HOFapH(bMquCKHMH N OKCIIOHCHIHAJIbHBIMHA OCO6CHHOCT}IMI/I; AHAJIOTUYHBIC TIPU3HAKU
CXOAUMOCTH YHCIIOBBIX U (bYHKI_II/IOHaJ'IBHBIX pPAAOB;

O OCHOBHBIE Pa3JI0kKeHUs dJIeMeHTapHbIX QyHKIMH B psig Teitnopa.
yMeTh:
O BBIUHCIIATh YaCTHBIE IMPOU3BOJHBIE MEPBOTO M BHICIIUX MOPSAKOB OT (PYHKIMM MHOTHX

NEPEMEHHBIX (B YaCTHOCTH, 3aJJaHHBIX HEABHO); HCCIEA0BaTh AU GepeHINPYyeMOCTh (PYHKIINIA;

O BBINOJIHATH 3aMEHY NIepEMEHHBIX B U] PepeHInaNbHBIX YPAaBHEHUSIX (OOBIKHOBEHHBIX U C
YaCTHBIMU NPOU3BOHBIMH);



0 BBIUUCIIATh OMPECIICHHbIE MHTETPajibl M KPUBOJIMHEHWHBIE HHTETPajbl (B YaCTHOCTH,
BO3HUKAIOIINE B TECOMETPUUYECKUX U (DU3MUECKUX 3a/1a4ax);

O HCCIEA0BATh  CXOAUMOCTb  YHCIOBBIX  PSAOB,  PAaBHOMEPHYKO  CXOJUMOCTh
(YHKIMOHATIBHBIX PSJIOB;

l pacKiaablBaTb 3JICMCHTAPHBIC (bYHKI_[I/II/I B CTCIICHHBIC pAABI U HAXOAUTh HUX paJuyChbl
CXOJUMOCTH.

BJIAETh:

0 anmapatoMm aud@epeHuaIbHOr0 NCYUCIeHUsT (QYHKIMNA MHOTUX TIEPEMEHHBIX, a TaKKe
anmapaTroM WHTErPAIbHOTO WCUUCICHHS IS PEUICHHS Pa3jMYHbIX 337ad, BO3HUKAIOIIUX B
du3KKe, TEXHUKE, SKOHOMHUKE U IPYTUX MPUKIATHBIX TACIUTUIMHAX;

l IIOHATUEM paBHOMepHOﬁ CXO0AUMOCTHU Q)YHKHHOHEIHLHBIX pAaoOB  1JIA 000CHOBaHMS
HCKOTOPBIX MATCMATHUUCCKUX Hp606pa30BaHHﬁ, IMPUMCHACMBIX B (1)I/I3I/IKC.

TeMbl U pa3jaeiibl Kypca:
1. AuddepenunanbHoe ucuucieHne GyHKINI MHOTUX IEPEMEHHBIX

1.1. ToueuHoe n-MepHOE €BKINA0BO IPOCTPAHCTBO. PaccTosiHMe MEXy TOUKaMH, €r0 CBONCTBA.
IIpenen mnocnenoBaTeNIBHOCTH TOYEK B N-MEPHOM €BKIMJIOBOM IIpOCTpaHCTBe. Teopema
bonbuano-Beliepurpacca u kputepuii Komm cxoguMocTu nocienoBaTelbHOCTH. BHYTpeHHME,
IpelelbHble, H30JIMPOBAHHBIE TOYKHM MHOYKECTBA; TOYKM NPUKOCHOBEHMS. OTKpBITHIE U
3aMKHYTbIE€ MHOKECTBA, UX CBOMCTBA. BHYTpEHHOCTb, 3aMBbIKaHNE U I'PAHHIIA MHOXKECTBA.

1.2. Ilpenen uncnoBoit GyHKIMU HECKOIBKHX MepeMeHHbIX. Onpenenenus no ['eitne u Komm, nx
HKBUBAJIEHTHOCTh. [I0BTOpHBIE Mpeesnbl U MpeAesbl 0 HarnpaBieHusM. MccnenoBanue mpeaena
(GyHKIMU [BYX TEPEeMEHHBIX IMpPHU TOMOIIM Mepexofa K MONApHBIM KoopauHartam. Ilpemen
(GYHKLUU IO MHOXKECTBY.

1.3. HenpepblBHOCTh (PYHKLIHMH HECKOJBKUX IE€PEMEHHBIX B TOYKE U [0 MHOMKECTBY.
HenpepeiBHOCTE cnokHON (pyHKUMU. CBoiicTBa (YHKIMI, HENpPEpHIBHBIX Ha KOMIAKTE —
OTPAaHUYEHHOCTb, JIOCTH)KEHHUE TOYHBIX BEpXHEM M HIWXKHEW TIpaHel, paBHOMEpHas
HENpephIBHOCTh. TeopeMa 0 MPOMEKYTOUHBIX 3HAUEHUAX (PYHKIIMH, HEIPEPHIBHON B 001aCTH.

1.4. YacTHble NpOM3BOJAHBIE (DYHKIMI HECKONbKUX NepeMeHHbIX. [luddepeHumpyemMocts
(YHKLIMM HECKOJIbKMX IE€peMEHHbIX B Touke, Juddepeniman. Heobxoaumele ycnoBus
TudepeHIMpyeMOoCTH, A0CTaTouHble ycinoBus nuddepenuupyemoctu. duddepennmpyemMocts
clokHOM  pyHkumu. MuHBapmantHOCTh (opMbl auddepeHnnana OTHOCUTENBHO 3aMEHBI
NepeMEeHHbIX. [’ paJueHT, ero He3aBUCUMOCTb OT BbIOOpa MPsIMOYTOJIBHONW CHCTEMBI KOOPIUHAT.
[Tpou3BoiHAs 1O HANIPABICHHUIO.

1.5. YacTtHple nOpoOU3BOJHBIE BBICIIMX MOPSAKOB. He3aBUCMMOCTh CMENIaHHOW YacTHOM
MpOU3BOJHOW OT mopsiaka nuddepenuupoBanus. Juddepennmansl BbICIIMX  TOPSAKOB,
OTCYTCTBHE MHBAPUAHTHOCTH MX (POPMBI OTHOCUTENIHHO 3aMeHbI llepeMeHHbIX. Dopmyina Telinopa
JUTsl QYHKIMHA HECKOJIBKUX MTEPEMEHHBIX ¢ OCTaTOYHBIM YHCIIOM B popmax Jlarpanka u Ileano.



2. OnpeneneHHbl HUHTETpaj, €ro NPUMEHEHNE

2.1. Omnpenenennbiii unHTerpan Pumana. Cymmbl Pumana, cymmer [lapOy, xpurepuit
UHTETpUpyeMOCTH. IHTerpupyeMocTh HEMPEPhIBHON (PYHKIIUH, HHTETPUPYEMOCTb MOHOTOHHOM
(GyHKLINU, WHTETPUPYEMOCTh OTPAHUYCHHOM (YHKIMH C KOHEYHBIM YHCIOM TOYEK pa3phiBa.
CBolicTBa MHTETpUpPYEMbIX (DYHKLIMNA: aAJAUTUBHOCTh HHTErpana IO OTpe3KaM, JIMHEHHOCTb
UHTETpalla, WHTETPUPYEMOCTb MPOU3BEICHHS, HHTETPUPYEMOCTh MOIYJA HHTErPUPYEMOil
GyHKIIMM, WHTETPUPOBAHUE HEPABEHCTB, TeopemMa o cpenHeM. CBoilcTBa uHHTErpana c
NEPEMEHHBIM BEPXHUM MPEIEIOM — HENpephIBHOCTh, AuddepeHuupyeMocts. Dopmyna
HrroTona-JleliOnuna. lHTerppoBaHue MoICTAaHOBKOW U TI0 YacTsIM B ONPEEIICHHOM UHTETpalie.

2.3. T'eomeTpuueckre MPHIOKEHUST OINPEACIICHHOIO0 HMHTErpaia — IUIOMAab KPUBOJIMHEHHON
Tpanenuu, 00bEM Tela BpallleHs], JUTMHA KPUBOH, IJIOMIAIb IOBEPXHOCTH BPAIIICHUS.

2.4. KpuBonuHeHbIM UHTErpasl nepBoro pojaa. HezaBucMMOCTh BhIpaKEHHUsI MHTErpajia yepes
napamMeTpHu3alui0 KpUBOW OT JOMYCTUMOM 3aMeHbl mapaMerpa. OpueHTauus INIaJIKOW KpPUBOM.
KpuBonuHeiHblif HHTErpa BTOPOTo poja, BEIpaXXKEHUE Yepe3 mapaMeTpru3aluio KPUBOK.

3. HecobcTBenHbIi HHTETpa

3.1. HecoGcTtBeHHBbIN WHTErpan (ciay4yail HeorpaHWYeHHOW (QPYHKIMU U ciaydail OECKOHEYHOTO
npenena wuHTerpupoBaHus). Kpurepuit Komwu cxomumoctu wuHTerpana. MHTerpansl oT
3HAKOMOCTOSIHHBIX ~ (DYHKIMI, TNPU3HAKM  CpPaBHEHUS  CXOIUMOCTH. MHTerpamsl  OT
3HAKOIMEPEMEHHBIX (PYHKIIMI{; aOCONIOTHAas U yCJIOBHas cxoauMmocTb. Ilpusnaku [dupuxie u
Aberns.

4. YucnoBble psiJibl

4.1. Yucnosele psagsl. Kputepnii Komm cxonumoctn psifa. 3HaKOIOCTOSHHBIE PSbL: IPU3HAKU
CpaBHeHHMs cxonuMmocTH, mnpusHaku JlamamOepa wu KommM, uWHTerpaabHbI IpU3HAK.
3HaKoNepeMeHHbIe Psi/ibl: a0CONIOTHAS M yCIOBHAas cXoauMocTh. [Ipusnaku upuxne u Abens.
HeszaBucuMocTh cymMMbl aOCOJIOTHO CXOZSIIErocst psia OT MOpsjka ciaraeMbix. Teopema
Pumana o mepecTaHOBKE WIEHOB YCIOBHO cxojsierocs psaa. IlpousBenenue abCoNMOTHO
CXOZSIINXCS PAJIOB.

5. OyHKIHOHAJIBHBIE MOCIIEIOBATEIIBHOCTH U PSIJIbI

5.1. PaBHOMepHas CXOAMMOCTb (DYHKIIMOHAJIBHBIX MOCieAoBaTeNbHOCTEN U psgoB. Kpurepuit
Komm paBHOMepHON cxoaumocTu. HenmpepbIBHOCTE CyMMBI pABHOMEPHO CXOIAIIETOCS psila UX
HenpepbIBHBIX  QyHKuuil.  IlouneHHoe — wHTerpupoBanue U JuddepeHIrpoBaHue
byHkunoHaNbHBIX psAAoB. [Ipu3Hak Beitepirpacca paBHOMEpHON CXOAMMOCTH (DYHKIIMOHAIBHBIX
psnoB. [Ipusnaku Jdupuxie nu Abens.

6. CTeneHHbIe psiabl

6.1. CreneHHble psAabl ¢ KOMIUIEKCHBIMH uwieHamu. [lepBas teopema Abens. Kpyr u paamyc
CXOAUMOCTHU. XapaKTep CXOJUMOCTHU CTEIIEHHOTO psiAa B Kpyre cxoaumoctu. ®dopmyna Komm-
Anamapa s paamyca cxoauMocTd. Btopas Teopema AGens. HempepbhlBHOCTH CyMMBI
KOMIUIEKCHOT'O CTENIEHHOT'O Psizia.

6.2. CrerneHHbIe pslibl C NEUCTBUTENbHBIMU WwieHaMu. COoXpaHEHHE paguyca CXOAUMOCTH IpH
MOYIEHHOM MHTErpUpOBaHMM U U epeHIMpOBaHUN CTENEHHOro psjaa. beckoHeuHas



T pepeHIMpyeMOCTh CYMMBI CTEIEHHOTO psfa B Kpyre CXOAMMOCTH. ENMHCTBEHHOCTbH
pasnoxxeHus QyHKIMU B cTenieHHoH ps; psaa Telnopa. @opmyna Teitnopa ¢ OCTaTOUHBIM YUCIOM
B wuHTerpasibHON  Qopme. I[lpumep Oeckoneuno muddepeHIupyeMol QyHKIMH, HE
pasnararolencss B CTeneHHou psn. PasnoskeHue B psanbl Telsopa OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuunii. Pa3nosxenue B CTEeHHON psJl KOMIUIEKCHON (pyHKINH .



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

OCHOBBI BEPOSITHOCTH M TEOPHUSI MePbl

Heab AMCHUNIMHBI:

OCBOCHHE OCHOBHBIX COBPCMCHHBIX METOA0B TCOPUU BepOSITHOCTeP'I.

3agauu AMCHUINJINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUHM, KOHIEMNIMHI, METOIOB U MOAeNel) B
TEOPHUU BEPOATHOCTEH;

. MpHOOpETEeHNE TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX YMEHHMH UM HABBIKOB B TEOPUU
BEPOSITHOCTEN;
. OKa3aHWE KOHCYJIbTAIM W TIOMOIIM CTYyJIEHTaM B TMPOBEIECHUU COOCTBEHHBIX

TEOPETUYECKUX UCCIENOBAHUI B TEOPUU BEPOATHOCTEM.
IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI 0 TUCHMILIMHE (MOIYJIIO)

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL o6yqa}oumec;1 JOJIZKHBI

3HATb:

l (I)YHI[aMCHTaJ'H)HBIe IMMOHATHA, 3aKOHBI TCOPpUHA BepOHTHOCTeﬁ;

0 COBpPCMCHHBIC HpO6JIeMBI COOTBCTCTBYIOIIHX PA3ACJIOB TCOPUU BepOHTHOCTeﬁ;

| IOHATHUA, AKCHUOMBI, MCTOAbI OOKA3aTCJIbLCTB M JOKA3aTCJIbCTBA OCHOBHBLIX TCOPEM B

pazzenax, BXOASAIKX B 0a30BYIO 4acTh LIUKJIA;
O OCHOBHBIE CBOMCTBAa COOTBETCTBYIOLIUX MaTeMaTH4YECKHX O0BEKTOB;

| AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKJIAIHBIX
3a/1a4 TEOPUH BEPOSTHOCTEMN.

YMeTh:

U IIOHSATH IIOCTAaBJICHHYIO 3a71a4y;

O MCIOJIb30BaTh CBOM 3HAHMSI [T pelieHus (pyHIaMEeHTaIbHBIX U MIPUKIAIHBIX 33124,
U OLIEHUBATh KOPPEKTHOCTH ITIOCTAHOBOK 33/1a4;

O CTPOTO JTOKa3bIBATh WIIH OIPOBEPTaTh YTBEPKIACHUE;



l CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMEI pCHICHUA 3aaa4, B TOM YHCJIC U HECCTAaHAAPTHBIX, 1
MMPOBOAWTL UX aHAJIN3;

il CaMOCTOATCIIBHO BUACTD CJICACTBHA IMMOJIYYCHHBIX PC3YJIbTATOB,

0 TOYHO MPEICTaBUTh MAaTEeMaTHYECKHE 3HAHHUS B TEOPUU BEPOSATHOCTEH B YCTHOH H
nUCbMEHHOU (opMme.

BJIAETh:

O HaBbIKAMU OCBOEHMs OoJiblIOro o0beMa MH(pOpMALMK U peleHHs 3aaad (B TOM 4HCIe,
CJIOXKHBIX);

il HaBBIKAMH CaMOCTOSTEILHOMN pa6OTBI 1 OCBOCHHA HOBBIX NJUCIHUIIINH,

l KyanypOﬁ IIOCTAaHOBKHM, aHajin3a M PCIICHUA MAaTCMAaTHYCCKUX W IPUKIAAHBIX 3ajaady,
Tpe6yfoumx JJIA CBOCTO PCHICHUA MCITOJIb30BAHUA MATCMATUYCCKHX IMOAXO0A0B U MCTOZ0B;

O IIPEAMETHBIM SI3bIKOM TEOPUU BEPOSATHOCTEN U HABBIKAMU I'PAMOTHOI'O ONMCAHMS PELLICHUS
3a/1a4 ¥ IIPEICTABIICHUS MIOJYYEHHBIX PE3yJIbTaTOB.

TeMbl U pa3jaeiibl Kypca:
1. BeposiTHOCTHOE MMPOCTPAHCTBO

BeposTHOCTHOE MPOCTPAHCTBO KaK MaTreMaTH4ecKas MOJENb CIy4allHOrO SKCIIEPHUMEHTA.
Cratuctudeckas yCTOMYMBOCTB. J{MCKpeTHOE BEpPOSTHOCTHOE MpocTpaHCTBO. Kilaccmueckas
BEpPOATHOCThb.  IlocTpoeHHe  HpPOCTEHIIMX  BEPOATHOCTHBIX  MPOCTPAHCTB.  DJIEMEHTHI
KOMOHHATOPUKHU. BeposTHOCT CyMMBI COOBITHH.

2. BepostHoctu

I'eomeTprueckue BEpOATHOCTH. 3a1ada “‘o BcTpeue”. Y caoBHas BEpOATHOCTb. DOpMyIIbl MOTHON
BEPOSTHOCTH, yMHOKeHUs U balieca. HezaBucuMocTh COOBITHIA, BUIIBI M B3aUMOCBSI3b

3. CnyuaiiHble BEIMYUHBI

HezaBucumMocTs citydaiiHbIX BennuuH. Pacnpenenenue. [Ipumepsl. MaremaTndeckoe 0XXHuaHue,
qucnepeus, Kopapuauus, Koppemsuus. CpoiictBa. (Cxema  ucneltTaHuii  beprysun.
Maremaruueckas MOJielb, ipeenbHbIe TeopeMbl: [Tyaccona u Myaspa-Jlariaca (6\n).

4. CucrteMbl MHOKECTB

[Tomykonbiia, KombIlla, anreOpsl, curma-anreopsl. [lpumepbl. MwuHUMaIBbHOE KOJIBIIO,
cojaepxarniee TMOAyKoyubIo. [loHATHE HaWMMEHBIIETO KOJIbIA, alNreOpbl, CHUTMa-anreOpsl,
coepIKallell CUCTEMY MHOYECTB.

5. Mepsl Ha OJTYKOIBLAX

Knaccrnueckas MEpa JleOera Ha TOJIYKOJIBIIC IPOMCIKYTKOB U €€ CUI'MA-aIJIJUTUBHOCTD.



[IponomkeHne Mepbl € MOJNYKOJbLIA HAa MHHMMalbHOE KonbLno. HacnenoBanue curma-
AJTUTUBHOCTH TIPU MPOAOJDKEHHHM Mephl. BHemrnue mepsr Jlebera n XXKopnana. Mepa Jlebera.
Cpoiicta. Curma-anredpa u3MepuMbIX MHOXeCTB. CHUIrMa-aiJUTUBHOCTb Mephl JleOera Ha
CUrMa-ajreope N3MEpUMBIX MHOKECTB.

6. IlosiHOTa U HENPEPBHIBHOCTH MEP

TeopeMbl O CBSI3M HEMPEPBHIBHOCTH M CUTMa-aiUTHUBHOCTH. Mepa bopens. Mepor JleGera-
Cruntheca Ha IPSIMON U UX CUTMa-aJIMTUBHOCTh. CUTMa-KOHEUYHBIE MEPHI.

7. Hem3amepuMble MHOXKECTBA

Teopema o CTpyKType u3MepUMbIX MHOXECTB. Mi3mepumble ¢pyHknuu. Mx cBoiictBa. i3mepumblie
byHKIMM W TpenenbHbId nepexon. MuoxkectBo Kantopa m kpuBas Kantopa. Teopema o
CYILIECTBOBAaHUHM KOMIIO3UIIMM H3MEPUMOM OT HENpPEpbIBHOI, HE SABISAIOIICHCS H3MEPUMOI

byHKIHEH

8. CXO,I[I/IMOCTB I10 MEPE U IIOYTH BCHOAY

Nx cBoiictBa (kpurepuit Kommu cxomumoctu mo mepe, apudMeTHuecKue, CBA3b CXOJIUMOCTEH,
Teopema Pucca). Teopems! Eroposa u Jly3una

9. MnTerpan Jlebera aisi KOHEUHO-TIPOCTHIX (DYHKIIMIA M €r0 CBOMCTBA
Onpenenenne unterpana Jlebera B odmem cirydae. OCHOBHBIE CBOICTBa mHTErpaia Jlebera.

Teopembl 0 mpeAenbHOM Mepexoje moj 3HakoM uHTerpana JleGera (teopema b.JIeBu, nmemma
Qdary, Teopema JlebGera). AOcomoTHas HenpepblBHOCTh wuHTerpana JleGera. Kpurepuii
uHTerpupyemocTt no Jlebery Ha MHOXecTBe KOHeUHOM Mepbl. HepaBencTBO YeObimena. Csi3b
Mex 1y uHTerpanamMu Pumana u Jlebera Ha oTpeske



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukiaagHas MaTeMaTuKa 1 HHPOPMATHKA

Hanpasiennocts: MaTtemaTuka

OcHOBBI KOMOMHATOPUKHU M TEOPUH UM CeJT

Heab AMCHUNIMHBI:

OCBOCHHME OCHOBHBIX COBPEMEHHBIX METOJOB OJKCTpeMaibHOW KomOuHaTopuku (JK):
BEPOSATHOCTHOI'O METOJ1a, TMHEHHO-aIreOpanyeckoro MeTo1a, TOMOJI0rHYECKOr0 METOAA.

3agauu AMCUUIIINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUM, KOHIENIHHA, METOOB U MOJeNel) B
obnactu OK;

. pUOOpETeHNEe TEOPETUUECKUX 3HAHUN M MPAKTUYECKUX YMEHUH M HAaBBIKOB B 00JacTH
OK;

. OKa3aHUWE KOHCYJIbTallMi M TOMOIIM CTyJEHTaM B IIPOBEIEHUU COOCTBEHHBIX

TEOPETUYECKHX HC-cliefioBaHuil B obmactu DK.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHHUILJIMHE (MOYJII0)

B PE3YIbTATC OCBOCHUA NTUCHUIIJIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATh:
O (byHIaMeHTalIbHbIE TIOHATHUS, 3aKOHBI, TEOPUU YaCTH JUCKPETHON MateMaTuku — DK;

O COBpPEMEHHBIE MTPOOJIEMbI COOTBETCTBYIOLINX pa3AesioB auckpeTHoi MmatemaTtuku (OK);
O MOHATHSI, aKCHOMBI, METOJbl JO0KAa3aTeNbCTB U JOKA3aTelIbCTBA OCHOBHBIX TEOPEM B

paszzaenax, BXOAAIMX B 0a30BYr0 4acTh nukia OK;
O OCHOBHBIE CBOIMCTBA COOTBETCTBYIOLIMX MaTeMaTHUECKUX OOBEKTOB;

O AQHAJIMTUYECKUE M YUCIIEHHBIE MOAXO/AbI U METO/bI JJISl PELICHUS] TUIOBBIX MPHUKIATHBIX
3az1a4 nuckpetHoi MatemaTtuku (OK).

YMEThb:

U IIOHSTH IIOCTAaBJICHHYIO 33734y,

O MCIOJIb30BaTh CBOM 3HAHMSI JIs pelIeHus (pyHIaMEeHTaTbHBIX U MPUKIAIHBIX 3a70a4d JK;
U OLIEHUBATh KOPPEKTHOCTH ITIOCTAHOBOK 3a/1aY;

O CTPOTO TOKa3bIBATh WIIH OIPOBEPraTh YTBEPKIACHUE;



l CaMOCTOATCIIbHO HAaXOJAWUTh AJTOPUTMBI PCHICHUA 3aJdad SK, B TOM 4YHUCIEC H
HCCTAHAAPTHBIX, U IPOBOAUTDL UX aHAJIN3;

il CaMOCTOATCIIBHO BUACTD CJICACTBHA IMMOJIYYCHHBIX PC3YJIbTATOB,

0 TOYHO TPEJCTaBUTh MaTeMaThdeckue 3HaHUs B oOiactu DK B yCTHOH M NMCHMEHHOU
dbopwme.

BJIAETh:

O HaBbIKAMU OCBOEHHUs Oousiblioro oobema uHpopmanuu u pemenus 3agad DK ( B Tom
quCIie, CJIOKHBIX);

il HaBBIKAMH CaMOCTOSTEILHOMN pa6OTBI 1 OCBOCHHA HOBBIX NJUCIHUIIINH,

l KyanypOﬁ IIOCTaHOBKH, aHallM3a W PCHICHUA MATCMAaTHYCCKUX W IIPUKIAJHBIX 3ajady,
Tpe6yfoumx JJIAA CBOCTO PCHICHUA MCITIOJIb30BAHHA MATCMATUYCCKUX IMMOAXO0A0B U MCTOJ0B BK,

0 MMPECAMCTHBIM S3BIKOM I[PICKpCTHOfI MAaTCMAaTUKNU W HaBbIKaMHW TI'PaMOTHOI'O OIIMCAHUA
peicHrA 3aJa4d U MPEACTABJIICHHUA [MOJTYYCHHBIX PE3YJIbTATOB.

TeMbl U pa3jeiibl Kypca:

1. IlomsiTMs MHOXKECTBa H IHOAMHOKECTBA, HpOCTCfIHIHe orncpanuu HaJd MHOXCCTBAMU.
YHOpfl[[OLICHHBIe Iapel 1 KOPTECIKU, ACKAPTOBO IMPOU3BCACHHUC

OtoOpakenuss u cootBeTcTBUsA. [loHsATHs oOpa3a u mpooOpasza. CBoiicTBa OTOOpaKEHUH.
Komnosumuss u oOpatHoe otoOpaxenue. Bo3penenue MHOkecTBa B creneHb. CpaBHEHHE
MOIIIHOCTEH M TOHATHE paBHOMOIIHOCTH. Teopema. Kantopa—bepHureitna. CuérHble u
Hecu€THble MHOKeCTBa. Teopema Kanrtopa. OTHoleHuss Ha MHOXkecTBaX. CBoicTBa OMHApHBIX
OTHOIIEHUHA. OTHOIIEHUS! SKBUBAJIEGHTHOCTH, TEOPEMA O KJ1accax AKBUBAJIEHTHOCTU. OTHOILIEHUS
YaCTUYHOTO U JINHEHHOTO Mopsika. MUHUMalIbHbIE/MaKCUMaJIbHbIE U HAUMEHbIINE/HauooIbIlIne
aneMeHThl. CBoOWCTBa  yHOPSAOYEHHBIX MHOXecTB. Omepanuu HaJX  yHOPSA0YEHHBIMU
MHOKecTBaMu. M130MOppU3MBbI yIOPSJ0OUEHHBIX MHOYKECTB

2. OcHOBHbIE NpaBWiIa KOMOMHATOPUKU: MPABUIIO CIOXKEHMS, MPABUIIO YMHOXKEHUS, MPUHLIUI
Jupuxne. Teopema 0 packpacke MHOKeCTBa B JBa LBeTa. OLEHKM MOIIHOCTH MHOYKECTBA
nonapHo HeopToroHadbHbIX (-1,0,1)-BeKTOpOB: BepxXHsis OIEHKA BETMYMHON 140 M HIDKHSS
orieHka BennunHoi 80 (3a1aya)

Pa3zmemienus, nepectaHoBKM U codeTaHuss. POpMyIibl Il YUCENT pa3MEIICHUS U COYETaHHS C
MOBTOPEHUSAMH U 0e3 moBTopeHuii. bunom HeroToHa, monuHomwuansHas ¢popmyna. [Ipocreiine
ToxkaecTBa (6 mTyk). @opMybl Uit CYMM CTETIeHEeH HaTypaibHBIX uncen. DopMyla BKIIOUEHUs
U UCKIIIOYEHHMs. 3HaKomepeMeHHble ToxaecTBa (2 mryku). Ilpocteie umcna. beckoHedHOCTh
MHO>KeCTBa MPOCThIX. OCHOBHAS TeopeMa apu(PMETHKH C TOKA3aTeTHCTBOM

3. CymMmBlI, pacipocTpaHeHHBIE Ha aenuTenn yncia. Oyrakmus MEdunyca



®dopmyna obpamenuss Méobuyca. [Ipumenenue dopmynsl obpamenns MéGuyca 1 moacyueTa
quciia OUKIINYECKUX HOCJ’IGI[OBaTeJIBHOCTCfI. ]_[I/IKJII/ILICCKI/IG IIOCIICA0BATCIIbHOCTHU C
(UKCUPOBAHHBIM KOJIIMYECTBOM CHMBOJIOB Ka)/I0T0 THMA (00s3aTeNibHOE ypaxHeHue). O01as
dopmyna obpamenuss MEOuyca A 4YaCTHYHO YMOPSIOYEHHBIX MHOXkecTB (0/m1). CyMMBI 1O
JENATENSIM B (popMyra BKIFOUCHUN U UCKITFOYCHHUN KaK YaCTHBIC CITyYau.

4. 3agauu 0 pa30MEeHUIX YUCell Ha cllaraeMble. Y IOpsI04E€HHbIE U HEYIIOPSI0UCHHbIE Pa30ueHHsl.
PexyppenTtHble ¢Gopmynbl. KonuuecTBo Bcex YyNOpsAAOYEHHBIX pPa30MEHMI Ha NPOU3BOJIbHBIC
cnaraemsle. [luarpammsl FOHra. Teopembl Diinepa 0 paBeHCTBE KOJIMYECTB HEYNOPSAOYEHHBIX
pa3ouenwmii. Teopema o 6eckoneuyHoM nipousBeneHuu (6/1). Dopmyna Xapau—Pamanymkana (6/)

dopMabHBIE CTENICHHBIC PSBI, ONIEPAMK HAJl HUMH, JelicHue B cTonoOuk. [Ipumep ToxmecTsa,
JIOKa3bIBAEMOT0 C TIOMOIIBIO (OPMAIBHBIX CTENEHHBIX psAnoB. I[IpomsBozsmiue GyHKIHH.
TeopeMbl O CXOIUMOCTH CTENEHHBIX PsAIoB (0/m). Ilpumepsl, WILTIOCTPUPYIOIINE TEOPEMBI.
CxonuMocThb Ha rpanuile uatepBana. Yucna ®ubonayuu u ux npousBozsmas Gpyakuus. CyMMBI
gyucen OuboHavuu, yricen couetanus u np. Yucna Karanana. M3BneueHne KOpHEH U3 CTEIICHHBIX
psagoB. @opmyna nns yucna Karamana: n-Bo depe3 mpousBopsimue (pyHkuuu. JluHeitHbie
PEKYPPEHTHBIE COOTHOIIEHUS € MOCTOSHHBIMH K03 durmenramu. CooTHolIeHus 1oro nopska,
B TOM 4YHCJIe HEOqHOpOAHbIe. COOTHOIIEHUS 20T0 MOPSAAKA — C JOKA3aTeIbCTBOM, COOTHOIIICHUS
0O0JIBIIETO MOPSIKA — TOIBKO (POPMYITHPOBKA.

5. OCHOBBI TCOPUU JICTUMOCTH: HAaWOOJBIINK OOIIMK JACIUTENb, HAUMEHbBIIIEEe O0Iee KpaTHOE,
anroput™m EBkinaa. @ynkuus Ditnepa. @opmyna ¢ IpOU3BEACHUEM IO MPOCTHIM YHCIAM.

OcHoBbl Teopuu cpaBHeHHM. CucteMbl BblueToB. TeopeMbl Ditnepa u @epma (Pepma ¢ 1Byms
JI0Ka3aTeIbCTBaMH). 3HAYEHHUS HEKOTOPHIX OWHOMHANBHBIX KOX(PQPHUIHMEHTOB IO TaHHOMY
moaymnto. Teopema IlleBame.

6. IIpoGnema Dpaema—I un3dypra—3usa. Teopema Jlarpanxa.

[Tpo6nema Dpnema—I nu3dypra—3uBa. Pemenue npodaemsl npu d=1 u n=p (HUXKHSIS U BEpXHSA
onieHkn). «Iloutu pemenue» npodnaemsl npu d=2 U n=p (HIKHSSA U BEpXHsSA OLEHKH). Teopema
Jlarpanxa o yucie KOpHEH MHOTOWIEHa 1Mo npoctoMy moayito. Teopema Bunbcona. Kuraiickas
TeopeMa 00 ocrarkax. CpaBHEHHUS BTOpPOMl CTeNeHHM MO MpocToMy Moxayiwo. KBagpatuunbie
BBIYETHI U HEBbIUeTh. CuMBOIIBI JIexkanapa. Onpenenenue, mpocTeniiie cBONCTBa, opMmyra s
(2/p). KBampaTtuuHblii 3aKOH B3aUMHOCTH

7. Ilpocteie uncna. [Tokazarenu. IleppooOpa3Hbie KOPHH.

[Tokazarenu. IlepBooOpasubie kopHH. CymiecTBoBaHuMe Mo Moaymo 2, 4, p, pa, 2pa.
CecymiecTBoBaHME 1O JIPYTHM MOAYISIM (MOXKHO pacckas3aTh He0 0e3 MOAPOOHBIX BBIKIAIOK).
Nunexcel. HeckoabKko ¢0B 00 alrOpUTMUYECKUX MPOOJIeMax AUCKPETHOTO JIorapu(pMUPOBaHHUS.
Pacnpenenenne mpocThiX uucen B HaTypaibHoM psjge. @ynkumu \pi(X), \theta(x), \psi(x).
Teopema 0 paBeHCTBE HIKHUX U BEepXHHX mpezenoB. Teopema YeObiméBa. ACUMOTOTHYECKUI
3aKOH pacmpeseneHust NpocThiX (0/1). «IpIpKu» MeXay COCeIHUMHU MPOCTHIMU yHuciaaMu (6/1).



8. Teopema [lupuxie o AWO(PAHTOBBIX NPUONMKEHUSAX: CIy4ail HppalMOHATIBHBIX YHCEI.
KoneuHnsle nemnneie 1poou

JlBymepHass TeopemMa MuHKoBckoro. Ee yTouHeHHWe [Uis 3aMKHYTBIX MHOXeCTB (0/).
[Ipumenenne TeopeMbl MUHKOBCKOTO JUIs Mepeoka3arenbeTBa TeopeMbl upuxie. KoHeunbie
nenueie apodu. Kanonwueckas 3amwuch. [loaxomsamue apoOH. beckoHeuHbIe IEMHbIE IpOOH.
Vrounenue Teopembl Jupuxiie (0/1). 3aBUCHMOCTh KaueCcTBa almpoOKCUMAIIUH OT CKOPOCTH pOCTa
HETOJIHBIX YACTHBIX: CYIICCTBOBAHHE YHCEI C 33JaHHBIM HAIepe] KaueCTBOM arlpOKCHMAIUH;
30JI0TO€ CEYCHHE KaK camMoe IIoXo mpubimxkaemoe uucio (0/mx). Teopema o mepuoamdHOCTH
JpoOU /ISt KBJAPATHYHON UPPALMOHATIBHOCTH (JI0KA3aTEeIbCTBO B OJHY CTOPOHY



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

OCHOBBI NPUKJIATHON CTATUCTUKH

Heab AMCHUNIMHBI:

M3Y4YE€HHE MATEMAaTU-YECKUX U TEOPETUUYECKUX OCHOB COBPEMEHHOI'O CTaTUCTHUYECKOI'O aHaJIM3a,
a TakXKe MOJArOTOBKA CITyIIaTeNIel K JalbHEHIIelH caMoCcToATeNbHO paboTe B 00JacTu aHamu3a
CTaTUCTUYCCKHUX 3a1a4 HpI/IKHaILHOﬁ MaTEMaTuKU, (1)I/ISI/IKI/I 1 3KOHOMMKMU.

3agauu AMCHUIINHBIL:
O M3y4YeHHEe MAaTEMaTUYECKNX OCHOB MAaTEMaTHYECKON CTaTUCTUKU,

l HpI/IO6peT€HI/IC clymareisiMu  TCOPETHUYCCKUX 3HaHUH B o00jacTu COBPECMCHHOI'O
CTaTUCTHYCCKOI'O aHajIn3a.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCHUIJINHE (MO1YJIIO)

B pe3synbrare ocCBOCHUS AUCIUIUIMHBI 00YYarONIUecs JOMKHBI

3HATh:

-OCHOBHBIE TOHITHUSI MaTEMaTHUECKON CTaTUCTHUKU,

-OCHOBHBIE TI0JIX0/Ibl K CPABHEHHUIO OLIEHOK ITapaMeTPOB HEU3BECTHOTO PaCIpEEIICHHUS;

-aCUMITOTHYECKUE W HEACHUMITOTHYECKHE CBOWMCTBA OIICHOK IMapaMeTPOB HEU3BECTHOTO
pacrpesecHus;

-OCHOBHEIC METOJbI ITOCTPOCHHA OLICHOK C XOPOHIIMMH AaCUMIITOTUYCCKUMHU CBOMCTBAMH: METOL
MOMCHTOB, MCTO MaKCUMAaJIbHOI'O npa3110n0ﬂ061/1$[, METOL BI)I60p0‘IHI>IX KBaHTI/IHeﬁg

-noHsTHE YQPEKTUBHBIX OLIEHOK U HepaBeHCTBO MH(popMaru Pao-Kpamepa;

-ONPEICIICHUE M TIJIABHBIE CBOMCTBA YCJIOBHOTO MAaTE€MAaTHYECKOTO OXKHMJIAHMS CIy4alHON
BEJIMYMHBI OTHOCUTEIBHO CUTMa-aJIreOpbl WU IPYrol CilydailHON BEIMUYMHBI,

-omnpeeneHne o0meil TMHEHHON perpecCHOHHON MOJIEH U METO]T HAMMEHBIIIUX KBAJPAaTOB;
-MHOTOMEPHOE HOPMaJTBHOE pacIipeie]IecHue U €ro OCHOBHBIE CBOMCTBA;

-0a30BbIC IMOHATHUS TCOPHH IMPOBEPKH CTATHCTHUECKUX TUIIOTE3;

-nemmy Helimana — [Tupcona u TeopemMmy 0 MOHOTOHHOM OTHOIIEHUH TPaBIOTIO00MS;

-KpUTEpH Xu-KBaapar [Inpcona s mpoBEpKHU NPOCTHIX THIIOTE3 B cXeme bepHyIuiu.



yMeThb:

'OGOCHOBLIBaTb ACUMIITOTHYECKHNE CBOMCTBA OLCHOK C IIOMOLIBIO MNPHUMCHCHUSA MPCACIBbHBIX
TEOPEM TEOPUU BEPOATHOCTEM;

-CTPOUTH OLCHKHU C XOPOHIMMH aCUMIITOTHYCCKUMU CBOMCTBaMH AJI MapaMETPOB HEU3BECTHOT'O
pacnpeaciCHus 1mo 3aﬂaHHOﬁ BBI60pKe H3 HETO,

-HaXOJHUTh OAeCOBCKHE OLIEHKH 110 33aHHOMY allPHOPHOMY PacIpeieNeHHIO;
-BBIYHCIISATH YCJIOBHBIE MATEMATUUECKUE OKUAAHUS C TIOMOIIBIO YCIOBHBIX PaCIpeICICHU;
-HaXOJIUTh ONTUMAJIbHbBIE OLIEHKH C TOMOIIbIO MOJHBIX IOCTATOYHBIX CTATUCTHUK;

-CTPOUTH TOYHBIC U ACUMIITOTUYCCKHUEC JOBCPUTCIBbHBIC HHTCPBAJIbI, U obnactu AJId mapaMeTpoB
HCHU3BCCTHOI'O paCIIpCaACIICHUA;

-HaXOJHUTh OIITHUMAJIBHBIC OLICHKHU U JOBCPUTCIIBHBIC obacTH B raYCCOBCKOﬁ JIMHEIHOM MOICIIN,

-CTPOUTh PAaBHOMEPHO HambOoJiee MOILHbIE KPUTEPUH B CIydae MapaMeTpUuYecKoro ceMeincTna
MOHOTOHHBIM OTHOILIEHUEM MPABIONIOA00MS;

-cTpouTh F-kpuTepuil st IpOBEPKHU JIMHEWHBIX TUIIOTE3 B JIMHEHHOM rayCCOBCKOM MOJIENH.

BJIAJ1€Th:

-OCHOBHBIMH MCTOJaMH MaTeMaTH4YeCKON CTaTUCTHUKU IMOCTPOCHUA TOUCUHBLIX U JOBCPUTCIIbHBIX
OLOCHOK: MCTOAOM MOMCHTOB, BbI60pO‘lHBIX KBaHTHJ’IefI, MaKCHUMAaJIbHOI'O HpaBILOHO,I[O6I/IH,
MCTOJOM HAUMCHBIINX KBAaAPaTOB, METOIOM HeHTpaHLHOﬁ CTaTUCTHKHU.

-HaBBIKAMH aCUMIITOTHUYCCKOI'O aHaJIn3a CTATUCTHYCCKUX KPUTCPHUCB,

-HaBbIKaMU IIPUMCHCHUSA TCOPEM MaTeMaTU4Ye€CKON CTaTUCTUKH B MMPUKJIAAHBIX 3aa4ax (1)I/I3I/IKI/I u
9KOHOMUKH.

TeMbl U pa3jaeiibl Kypca:

1. CratucTuku u OlICHKH. MeToa MaKCHMAaJbHOIO HpaBJIOHOJ_'[O6I/I$I. Metoasl MMOCTPOCHUMA
JAOBCPUTCIIbHBIX NHTCPBAJIOB.

BaitecoBckue o1ieHKH, TTOJIHBIN OaiiecoBCKUiM BBIBO. CONpsiKEHHBIE pacpeIesICHuUs.

IIpoBepka cratuctuueckux runores. Jlemma Heinmana-Ilupcona m xpureprii MOHOTOHHOIO
OTHOWIeHHsT mpaBaonoaoous. [locturaemelii ypoBeHb 3HauMMocTH. CTaTHUCTHuUECKas U
MpaKkTUYeCcKasi 3HaYUMOCThb. KpuBbIE MOILITHOCTH.

2. MeTo1b1 MHOKECTBEHHOM TTpoBepkH runote3: boudepponu, Xonma, [llngaka, [lnmgaka-Xomnma,
benmkamunan-Xoxo6epra, benmxamunu-Nexkytuenu.

Kpurepuu cornacust: Konmoropoa (1 KpuTepuu Ha €ro OCHOBE), XH-kBajpart, [llanupo-Yunka.
KBaHTHIIb-KBaHTHIIb TpaUK.

HCpCCTaHOBOLIHBIe KpUTepunn jid CpCAHCIO. Merton 6YTCTpeHa. MeTtoa MHOXXECTBEHHOI
IMMPOBEPKU I'MIIOTE3 HA OCHOBC METO/1a 6YTCTpeHa. Merton CJIy‘-IB.ﬁHOFO Jeca.



3. Koaddumnmentsr koppemsiiuu [Tupcona, Creionenta, Kennanna u ux coiictBa. YacTHas u
MHOXKECTBEHHAS KOPPEIALIUA.

Tabmuupl conpspkeHHOCTH. [IpoBepka THIIOTE3bl HE3aBHCUMOCTH C MOMOIIBIO KPUTEPHS XH-
KBaJpar u Kkpurepus Puiepa.

OpnnodakTopHas MoJieNb AUCIIEPCHOHHOT0 aHan3a. HezaBucumble BeIOOpKU: kputepun duinepa,
Kpackena-Yomnuca, Jlxonkxuepa. Cs3aHHbIE BBIOOpKH: KpuTepun Dumepa, Opuamana u
[Tetimxa. Monens ¢ ¢pukcupoBaHHBIM (P dekToM, yTouHeHue paznmuuuid: metoasl LSD u HSD,
kputepun Hemensun u [lannera. IlpoBepka rumoTe3bl O paBEHCTBE AMCIEPCUI: KPUTEPUU
baprnera u ®nalinepa-Kwunana.

4. Isyxdakropnas Mmozaens. BzaumoneiictBue GpakTopos, ero uHTepnperanus. AByX(pakTopHbIii
HOPMAJIBHBIN aHAJIU3.

Jluneitnass perpeccus. OcrarouHas CcyMMa KBaJapaToB, Kod3(DQUIMEHT AeTepMHHALIUU.
MynbpTUKOIIUHEAPHOCTh. J[oBepuUTEeNbHBIE HHTEPBAJIBI ISl AUCIIEPCHH IIyMa, Kod(hdHineHToB
perpeccuu, MpOrHO3UPYyeMOro 3HaYEHHS OTKITUKA.

AHalIM3 perpeccCUOHHBIX OCTAaTKOB: BU3YyalbHBIM aHAINU3, MPOBEpKAa TMIIOTE3 HECMELIEHHOCTH,
TOMOCKEIaCTHYHOCTH, HOpMalibHOCTH. OOpaboTka BEIOpOcoB, paccrosiaue Kyka. Meron Bokca-
Koxkca s mpeoOpa3oBaHust OTKIIMKA. Y CTOHYMBAs OLIEHKA AUCIIepcHH Y aiiTa, e€ MonupuKaIum.

5. Perymspuzanus B JHHEWHON perpeccuu, cBoiicTBa pemieHud. CBs3b ¢ OailecOBCKUMHU
OILICHKaMH.

Mertons! camxenns pazmeproctu: PCA, t-SNE.
[TocnenoBarenbHbIM aHAIN3 B 33aJjauaxX MIPOBEPKU T'MIIOTE3 O 3HAUCHHSIX ITapaMeTpa.

6. lononaurensHbie OMOIMOTEKN aHanM3a AaHHbIX Ha Python: pandas, seaborn, ipywidgets, qgrid,
plotly.

A3pIk R 1 ero OuMOIMOTEKH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

OcHoBbl Teopuu rpagos

Heab AMCHUNIMHBI:

OCBOCHHME OCHOBHBIX MOHATHI T€OpHH IpadoB.

3agauu AMCHUINJINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUHM, KOHIEMNIMHI, METOIOB U MOAeNel) B
oOmactu rpadoB;

. MPUOOPETEHUE TEOPETUYCCKUX 3HAHUW W MPAKTUYECKUX YMEHHWI M HABBIKOB B 00JIACTH
rpados;
. OKa3aHWE KOHCYJIbTAlMA ¥ TIOMOINM CTyJEHTAM B IPOBEICHUU COOCTBEHHBIX

TEOPETUYECKHUX MCCIIEIOBAHUI B 001acTu rpados.
Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL o6yqa}oumec;1 JOJIZKHBI

3HATh:
O (GbyHIaMeHTalIbHbIE TIOHATHS, 3aKOHBI, TEOPUH CITyYalHbIX IpadoB;

O COBpPEMEHHBIE POOIEMbI COOTBETCTBYIOIIUX Pa3eioB CIIy4allHbIX rpados;

O MOHATHSI, aKCUOMBI, METOJbl JOKAa3aTeNbCTB U JOKA3aTelIbCTBA OCHOBHBIX TEOPEM B

pasnenax, BXOIAIIMX B 0a30BYIO YaCTh UK,
O OCHOBHBIE CBOMCTBAa COOTBETCTBYIOLIUX MaTeMaTHUYECKHX O0BEKTOB;

| AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKJIAIHBIX
3a/1a4 cay4yaiiHbIX rpadoB.

YMeTh:
U IIOHSATH IIOCTAaBJICHHYIO 3a7a4y;
O WCIONIb30BaTh CBOW 3HAHWS IS pElIeHUs (PyHIAMEHTAIbHBIX M TPUKIAJHBIX 3a]a4

ciyyaitHbIX rpadoB;
0 OLIEHUBATh KOPPEKTHOCTH MIOCTAHOBOK 3a]1aY;

] CTPOIr0 AOKA3bIBAaTh UJIN OIIPOBCPraTh YTBCPIKIACHUC,



l CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMEI PCHICHUA 3a4a4, B TOM YHCJIC U HCCTAHIAPTHBIX, U
MMPOBOAWTL UX aHAJIN3;

il CaMOCTOATCIIBHO BUACTL CJICACTBHA MMOJYUCHHBIX PE3YJIbTATOB,

0 TOYHO MPEJCTABUTh MATEMAaTHUECKUE 3HAHUS B OOJIACTH CIIOXHBIX BBIYUCICHUI B YCTHOM
Y IMCbMEHHOU (hopme.

BJIAETh:

O HaBbIKAMU OCBOEHUS 00JbIIOro 00beMa MH(pOpMauK U peleHus 3ajaad ( B TOM YHUCIIE,
CJIOXKHBIX);

il HaBBIKAMH CaMOCTOSTEILHOMN pa6OTBI U OCBOCHHA HOBBIX NUCIHUIIINH,

0 KYyJIbTYpPOH MOCTAaHOBKH, aHAJIN3a M PEIICHUS MaTeMaTHYeCKHX U MPUKIAJHBIX 3ajad,
TpeOy-IOIUX Ui CBOETO pEeHIeHHs] HCIOJIb30BaHUS MaTEMaTHUYECKHUX IIOJXOJ0B U METO/OB
CIIy4aifHbIX IpadoB;

0 NpCAMETHBIM S3BIKOM CJIOKHBIX BBIUHCIICHMA W HaBBIKAMH rpaMOTHOrO OITMCaHUA
peicHrA 3aJa4d U MPEACTABJIICHHUA [MOJTYYCHHBIX PE3YJIbTATOB.

TeMbl U pa3jeiibl Kypca:
1. JIokanpHbie TeopeMsl ["amnan-Opaémia o yuciie BepiuH

3anaua Typana. Teopema Moukuna-Ctpocca. O60061enus 1is runeprpados. 3a1auu TypaHCKOTO
TUIA AJIs KJaccoB rpadoB U runeprpadoB U3 KOMOMHATOPHOM F€OMETPUH.

2. O606menus 3anaun Typana ans rpadoB U runeprpados
OKcTpeManbHas 3a7aya o rpadax 0e3 HUKIOB AJTHHbI 4 U KOHEUHbIE MPOEKTUBHBIE MIIOCKOCTH
3. OcHOBHBIE OIpeNEICHUS U MTOHATHS

['padpuueckue MOCIEA0BATEIbHOCTH. Anroput™m OnpeAeseHus, rpadguyeckue
NOCJIe0BATENbHOCTH U TeopeMa [ amnan-Opaéia

4. Tlpocreiimue 3a1a4u SKCTpEMaTbHON TeopuH rpados

Uucno He3aBUCUMOCTH U KJIMKOBOe umciio. Teopema Pamcest (Hanmomunanue) u (p, q)—CBOICTBO.

OyHKIMs He3aBUCUMOCTHU rpada. Kpurepuil AByA01bHOCTH U (PYHKIMS HE3aBUCUMOCTHU. 3aJauu
paMceeBCKOro Tuma Juis KjaccoB rpados u runeprpado U3 KOMOMHATOPHOM reOMETpHUH.

5. Csa3HOCTh. OCTOBHOE JEPEBO.
Paznuunblie 3amaun 00 OCTOBHBIX JIEPEBHSIX
6. TpancBepcaib B rpade U 4UCI0 He3aBUCUMOCTH

PeGepnsie rpadsr u Teopema ["amuran 0 MakCUMaIbHOM MMapacoOvYeTaHHH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

OcHOBBI (PMHAHCOBO-I)KOHOMHUYECKOI0 AHAJIHN3A U IJIAHUPOBAHUS

Heab AMCHUNIMHBI:

— 3HAKOMCTBO CITylIaTejiel ¢ MeToJamMHu (PUHAHCOBBIX PAacYETOB JJISi MOBBIIICHHUS YPOBHS HX
(rHAHCOBON TPAaMOTHOCTH;

— (opMHpoBaHME HABBIKOB aHaiM3a (UHAHCOBO-DKOHOMUYECKUX MpOOJIEM Ha MHKPO- U
MaKpOYpOBHSX;

— npnoGpeTeHI/Ie HABBIKOB IIPpUHATHUSA 000CHOBAHHBIX JYKOHOMHYECKHX peH_ICHI/Iﬁ B o0macTax
KU3HCOACATCIIbHOCTH.

3agauM AUCHMIIMHBI:
B pe3ynbrare nzydenus Kypca CTyJEHT JI0JIKEH:
— 3HaTh OCHOBHBIE PE3yJIbTaThl (PMHAHCOBBIX aCIIEKTOB MUKPO- U MaKpPOIKOHOMUYECKOH TEOpHUH;

— O6J'IaI[aTI> HaBbIKaMH OSKOHOMHYCCKOIO MOACIUPOBAHUA I IIPUHATHA 000CHOBaHHBIX
9KOHOMHUYCCKHUX peH.IeHHfI.

ITepeyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs 0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIUECs T0JIKHbBI
3HATh:

- KJIIOYECBBIC IIOJIOKCHUA Ppa3aciioB MHUKPO- U M&KpOBKOHOMH‘IGCKOﬁ TCOpHUH, CBA3AHHLBIX C
q)HHaHCOBI)IM AHAJIN30M, a TaKXKC MMCTh MPEACTABICHHUEC O BO3BMOXKHOCTAX IMPUMCHCHUA TCOPHUU
JJId aHaJIn3a (I)I/IHaHCOBO'SKOHOMI/I‘ICCKI/IX HOCJ'IC)ICTBI/Iﬁ IMPUHHUMACMBIX pemeHHﬁ;

yMeTb:

- MOZACIINPOBATH )51 AHAJIU3UPOBATH CUTyanuunu C HUCIIOJIB30BAHHNEM MHKpPO- )51
MaKpO3KOHOMUYCCKOTO (I)I/IHaHCOBOI‘O HHCTPYMCHTApPUH, a TakKXeE HUHTCPpHIPCTUPOBATH
MOJIYYCHHBIC PC3YJIbTATHI,

BJAACTh:

- JIOTMKOW 2KOHOMHYECKOTO aHallM3a M TMOJIXOJaMH K pPEelIeHHI0 (PMHAHCOBO-IKOHOMHYECKHX
3a7ad.



Tembl U pa3aennbl Kypca:
1. OcHOBBI ((MHAHCOBOW I'PaMOTHOCTH MHANBHUIA

D¢ ekTUBHOCTH BIOXKEHUSI CBOOOJHBIX CPEICTB B OAHKOBCKHM CEKTOP: AEMO3UTHBIC BKJIAJIBI,
IPOIICHTHBIE CTaBKU. AJIbTEpPHATHBHBIC BapUAHTHl BJIOXKEHUs JeHer (oOiuranuu, axiuH,
Bekces). JIMCKOHTUpOBaHNE KaK HHCTPYMEHT (PUHAHCOBBIX BBIYMCIICHHUM.

[ToBenenve MHIMBUIA B YCIOBUSX HEONPEICICHHOCTH. 3afadya (popMHUpPOBAHUS ONTHUMAIbHOTO
noptdens uHBecTULIUNA. MoJienb cripoca Ha CTPaxoBKY.

OyHKIMs 1osie3HoCTH moTpeduTens. [loctpoeHne (QYHKIMM TOJIE3HOCTH HAa OCHOBE KPHUBBIX
oe3pazmmuust. [IpuMepsl QyHKIUI MOJIE3HOCTH AJI OCHOBHBIX THIIOB MTPEAMOYTECHUH.

Beibop morpebutens. 3agadya MaKCHMH3AIMHM TIOJE3HOCTH MPH OFOKETHOM OTPAaHUYCHUH.
DyHKIMU cIIpoca.

KOHI_[CHI_II/IH BBIABJICHHOT'O ITPCAIIOYTCHUS. Cnabas akcrMoMa BBISIBIIEHHBIX HPCHHOHTGHHﬁ.

2. MakpO3KOHOMHYECKHE aCIIEKThl (PUHAHCOBOU NEATEIBHOCTH

CoBpeMeHHbIE (PUHAHCOBBIE PHIHKH. PHIHKM KalWTaJOB W JIEHE)KHBIC PBIHKH. VHCTpYMEHTHI
(UHAHCOBBIX PHIHKOB. MUPOBBIC (PMHAHCOBBIE LIEHTPHI U OUPIKU.

Crnpoc Ha JeHbIH U TpeuiokeHune aeHer. Jlenexxnas macca (arperatet HO, MO, M1, M2, M3).
Coznanue neno3uToB B 0aHKOBCKOI cucteme. JleHexHbI My nbTUILTUKATOp. banku u 6aHKoBCcKas
cuctema. banku B smoxy riobanuzanuu U UGpoBoil 3KOHOMUKH. LleHTpanapHBIH OaHK U €ro

byHKLINN.

WHCTpyMEHTHI BIUSHUE TOCYAapCTBa Ha MPEJIOKEHUE JIeHer (Omepaluy Ha OTKPBITOM pPbIHKE,
M3MEHEHHE KIIIOUEBOM CTaBKM IMPOLEHTa, U3MEHEHUE HOPMbI pe3epBUpoBaHusi). CoBpeMEHHbIE
TEHJCHIIMU Ha (PMHAHCOBBIX PhIHKAX: BUTKOMHBI.

Wuasuus: npuuuHbl, €€ BUIbI U BIUSHUE HA IKOHOMUKY TOTPEOIECHUS U IKOHOMUKY Pa3BUTHSI.
BantoTHeie Kypchl: Kak OHU (DOPMHPYIOTCS M UX BIHMSIHHE HA SKOHOMHYECKYIO THHAMHUKY.
[Tpo6nema oTToka KanuTana s PO.

3. 'ocynapcTBeHHOE pEryIupoBaHUEe SKOHOMUKU M (PUHAHCOB

BBII xak cymMMa 10X0/10B 9KOHOMHUYECKUX CYObeKkTOB. MHBecTunM U cOepexxeHus. bropkeTHbIM
nepunut. PaBHoBecHbIi ypoBens BBII. Mynbrumninkatops! Keiinca.

FOCY,Z[&pCTBCHHBIfI 6IOI[)KCT P®: ucToyHMKM IIONOIHEHUS U HaIlpaBJICHUA paCcXOdOBaHH.
Hamnoru u Apyrue 00s13aTeIbHEIC TIATEXKU.

Mojenu 5KOHOMUKH 711 JJ€MOHCTPALIMU TOCIEICTBUN NPUHUMAEMbIX PEIIEHUN rocyaapcTBa.
Monens AD-AS (3amkHyTas skoHoMuKka). dopmyna TOproBoro caiabAo crpaHbl. [lmaTesxHbIi
6ananc. Moaens IS-LM-BP (oTkpbITast 5koHOMUKA).



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 Ilpukiaagnas MmaTeMaTuKa 1 HHGopMaTHKa

Hanpasiennocts: MaTtemaTuka

Hapaﬂ.ﬂenbﬂme H pacnpeacjeHHbI¢ BBIYHCICHUSA: JOMMOJHUTEIbHBIC I'VIABbI

Heab AMCHUNIMHBI:

00y4eHHEe TEXHOJIOTHSAM NapauleIbHbIX BBIUUCIEHUM, padoTe ¢ paclpene]eHHbIMU CHUCTEMaMU
00pabOTKM W XpaHEHHs [JaHHBIX, C QIrOPUTMAMH M APXUTEKTYPHBIMH IPHHLIUIIAMH,
IIPUMEHSIOIKMMUCS B IPOrPAMMHUPOBAHUM PACIIPEICIICHHBIX CUCTEM.

3agauu AMCHUIINHBIL:
- TMO3HAKOMUTH CTYJIEHTOB C MapaJlJIeIbHBIMHU BBIUUCICHUSAMH U PaCIpeIeIEHHBIMU CUCTEMAMU;
- BbIpa0OTaTh HABBIKU MPAKTUYECKOTO HCIIOIB30BAHMS COOTBETCTBYIOIINX TEXHOJIOTHIA;

- Haqu/ITI) CcO31aBaTh paCHpeILCHCHHBIC MHOTI'OIIOTOYHBIC HpI/IJIO)KeHI/Ifl JJIA O6pa6OTKI/I 6OJII)HII/IX
00BEMOB JTaHHBIX.

Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaOLIHECs JOJKHBI
3HATh:

- TEOPETUYECKHE OCHOBBI MAPAJUIEIbHBIX BHIYUCICHUN. TEeXHOIOTUH NapayieIbHbIX BBIYUCICHUH
U paclpelesieHHbIX CHCTeM OOpabOTKM M XpaHEHHUs OoJbIIUX 00beMOB AaHHBIX. Obnactu
OPUMEHEHHs, XapaKTepHble OCOOEHHOCTHM M BUABI paclpeleneHHbIx cucteM. OOnauHble
BBIYUCIUTENIbHBIE CUCTEMBI.

yMeTb:

- HUCIIOJIb30BaTh CPEJICTBA S3BIKOB MporpamMmmupoBanust C++ u Java ans pa3paOoTKH HaJEKHBIX
MporpaMMHBIX cucTeM. Pa3pabaTeiBath MHTEpQEHCH U MPOTOKOIBI B3aUMOJICHCTBUS CETEBBIX
KOMIOHEHT. Mcmonp30BaTh MoOjENs MporpamMmupoBanus MapReduce s mapamnenbHOU
peanu3anyy BEIYUCICHUH.

BJAACTh:

- CpeAcTBaMHU pa3pabOTKM W TECTHUPOBAHHS MPOTPAMMHOTO Koja Ha s3eikax C++ u Java,
CTAaHJAPTHHIMA  OWONMMOTEKAMU  OTHUX  SI3BIKOB.  TEXHOJIOTMSIMH  MHOTOIOTOYHOTO U
pacrpeieIeHHOro MporpaMMHPOBaHHUSL.



TeMbl U pa3jesibl Kypca:
1. BBenenue. OCHOBBI pacIpeeIIEHHBIX CUCTEM.

1. Ilpumepsl pacmpee/IeHHbIX CHCTEM; THIMYHBIC NPOOJEMBI, pEIIaeMble C IOMOIIBIO
pacnpe/ieicHHbIX CHCTEM: MAacCIITa0UPyeMOCTh, OTKa30yCTOMYOBOCTh. CII0OXKHOCTH, TIpH
MPOCKTUPOBAHUH PACIIPEACICHHBIX CHCTeM. [IOHATHE pachpeneeHHOrO aJlropuTMa, CBOMCTBA
liveness u safety, orneHka ciaoHOCTH. MoJea OTKa30B B paclpeC/iCHHBIX CHCTEMaXx.
ITocranoBka 3amaun mutual exclusion.

2. llonsaTHe BpeMeHu B pacrpenenennoii cucteme. OtHomenue happens-before, Lamport clock,
vector clock. Anroputm JIammnapra.

3. llenTpanu3oBaHHBI ayoroput™ s mutual exclusion, ero orpanuueHus. Mogenu
KOHCHUCTEHTHOCTH B pacnpezeneHHbIx cucremax. CAP-Teopema.

2. ApxurekTtypa pacnpeaeneHHbix stateful cepsucos.

1. Ortka3zoycroitunBocth stateful cepBucoB. Replicated state machine. [locranoBka 3amaum
KOHCeHcyca, atomic broadcast. FLP impossibility (6e3 cTpororo nokasareinbcTBa).

2. Anroputm RAFT.
3. Macmrrabupyemocts. [llapauposanue. DHT.
4. Pactipenenennblie TpaH3akuuu. [[Byxpa3Hblii KOMMHUT.

5. Multi-tenant cuctembl. OrpaHuueHre HArpy3KH, KBOTUpoBaHUe. GOSSip-MIPOTOKOJIBI.

3. UmmyTabenbpHbIC TaHHBIE B PACTIPEICICHHBIX CHCTEMAX.
1. Pennukanus nanHeix. Erasure kogqupoBaHue A pEIUIMKALIAHN.

2. P2P cucremsl, nporokou BitTorrent.

4. Apxurektypa cucteM Map-Reduce.

1. Map-Reduce ¢ Touku 3peHus mosp3oBareis. [[oMCK y3KkuX MecTo U onTuMm3anus map-reduce
POrPaMM.

2. Pacnipenenennas coptupoBka B Map-Reduce.

3. [InanupoBaHue pecypcoB B BBIYUCIUTENLHOM Kiactepe. [lonsitue fair-share.



AHHOTANUM K pa004YUM NMPOrpaMMaM U CIUILINH.
Hanpagsaenue: 01.03.02 IIpukiaagHasi MaTeMaTHKa 1 HHPOPMATHKA

Hanpasiennocts: MaTtemaTuka

IIpakTuka BeieHNs1 HAYYHOI PadOThI

Heab AMCHUNIMHBI:

OcBoeHue OCHOB BE/ICHUS HAYYHOU PadOTHI CTyJCHTaMHU

3agauu AMCHUINJINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUHM, KOHIEMNIMHI, METOIOB U MOAeNel) B
00jacT KOMOMHATOPHON T'€OMETPUU;

. MpUOOpETEeHNE TEOPETUUECKUX 3HAHUM M MPAKTUYECKUX YMEHUW U HaBBHIKOB B 001acTH
KOMOMHATOPHON T€OMETpHUH;

. OKa3aHUWE KOHCYJIbTallMM M TOMOIIM CTyJEHTaM B IPOBEIEHUU COOCTBEHHBIX
TEOPETUYECKUX MCCIEN0BaHUNM B o00dacTh KOMOMHATOPHOW TE€OMETPUM U JIUCKPETHOU
MaTE€MaTUKH.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHHUILJIMHE (MOYJII0)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

l (I)YHI[aMCHTaJ'H)HBIe TIOHATHA, 3aKOHBI, TCOPUU KOM6HH8.TOpHOfI reoMeTpruu u ,Z[I/ICerTHOI\/'I
MAaTEMAaTUKU,

O COBpPEMEHHBIE MPOOJIEMBI COOTBETCTBYIOIIMX pa3/ieJIOB KOMOMHATOPHON TE€OMETPUU M
JIUCKPETHON MATEMATHKHU;

0 MOHATUA, AKCHOMBI, MCTOAbI AOKA34TCJILCTB U JOKa3aTCJIIbCTBAa OCHOBHBIX TCOPEM B
pa3aciiax, BXOAAIUX B 68.30By10 HaCTb IUKII;

0 OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIIUX MATEMATUYCCKUX 06’LCKTOB;

O AQHAJIMTUYECKUE M YUCIIEHHBIE MOAXOAbl U METO/bI JJIsl PELICHUS] TUIOBBIX MPHUKIIATHBIX
3aJja4 KOMOMHATOPHOU T€OMETPHUH.

yMeTh:
0 IIOHSATH ITOCTaBJICHHYIO 3a7a4y;
O UCIOJb30BAaTh CBOM 3HAHMA JUIA pelleHus (yHIAMEHTAJIbHBIX W MPUKIAJHBIX 3a7a4

KOM6I/IHaT0pHOﬁ reoMCTpruu 1 ,Z[HCI(pCTHOfI MaTCMaTuKu,



O OLIEHUBAaTh KOPPEKTHOCTh TIOCTAHOBOK 3aJiay;
O CTPOTO J10Ka3bIBaTh WM ONPOBEPraTh YTBEPKICHUE;

l CaMOCTOATCIIbHO HAXOAUTH aJITOPUTMEI PCUHICHUA 3a4a4, B TOM YHCJIC U HECTAHIAPTHBIX, 1
IIPOBOAMTD UX aHAJIU3;

il CaMOCTOATCIIBHO BUACTL CJICACTBHA MMOJIYUYCHHBIX PC3YJIbTATOB,

0 TOYHO MPEJCTABUTh MATEMAaTHUECKUE 3HAHUS B OOJIACTH CIIOXHBIX BBIYUCICHUH B YCTHOM
¥ IUCbMEHHOU (hopme.

BJIAJ1€Th:

0 HaBBIKAMU OCBOCHUS 0OJBIIOT0 00beMa HH(pOpMAaIK U pemieHust 3a1a4d ( B TOM YHUCIIe,
CJIO’KHBIX ),

il HaBBIKAMH CaMOCTOSTEILHOMN pa6OTI)I 1 OCBOCHMHA HOBBIX NUCHUIIINH,

0 KYyJIbTYpPOH MOCTAaHOBKHM, aHAJIN3a M PEIICHUS MaTeMaTHYeCKHX U MPUKIAJHBIX 3aJad,
TpeOy-IOIKX Ui CBOETO PEeHIeHHs] HCIOJIb30BaHUS MaTEMaTHUYECKHUX IIOJXOJ0B U METO/OB
KOMOMHATOPHON T€OMETpHUH;

0 NpECAMETHBIM S3BIKOM CJIOKHBIX BBIUHCIICHMA W HaBBIKAMH rpaMOTHOI0 OIIMCaHHA
peIcHrA 3aJa4d U IMPEACTABJIICHHUA [MOJTYYCHHBIX PE3YJIbTATOB.

TeMbI U pa3jeiibl Kypca:
1. [Ipo6nema bopcyxka.

OCHOBHBIE OTIpe/ieNIeHus: AMaMeTp, TeJo, TeJI0 MOCTOSIHHOM mupuHBl, yncia bopeyka f(Omega),
f(n), ynuBepcanbHble MOKPBIIIKU M TOKPHIBAIOIINE CUCTEMBI, OTIOPHBIE MPSIMbIE U IIOCKOCTH.

2. Teopemsl Panona, Xemnu u FOnra.
Teopema DOppernia 0 XxpoMaTHYECKOM YKciie U o0xBare rpada.
3. XpomaTuueckoe YKCIo eBKINI0Ba IPOCTPAHCTBA.

Pasmepnocts 1. Onienku 4 u 7 Ha mmockocTH. ['padwl paccTosiHUM (IUCTaHIIMOHHBIE Tpadb).
Teopema Oppema—une bpéitna (6/m1). Jucranmuonnsie rpadpl ¢ OOIBIIUM XPOMATHUYECKUM
YuCIOM U 00XxBaToM Ha mmockocTH (Yopmana, Olornemnt u Xoxoepr, 6/1).

4. TpI/IBI/IaJ'IBHaSI BCPXHAA OLICHKA XPOMATHUYCCKOI'O YHUCJia B paCTymeITI Pa3sMEPHOCTH.

H3mepumoe XpoMaTHYeCKOe YUCIIO, OIIEHKa Ha II0cKocTH (6/11). OneHkr B pa3MepHOCTAIX 3 U 4
(6/m).

5. XpomaTH4ecKoe YMCcia0 METPUYECKOTO MPOCTAHCTBA.

PannonanbHOE MPOCTPaHCTBO B MAJIBIX PAa3MEPHOCTAX: JIBa JOKA3aTENIbCTBA B Pa3MEPHOCTU 2 U
pe3yiabTathl B pazmepHocTaX 3 u 4. [loscuenue, noyemy B 60IbIINX pa3MEPHOCTSX 3TH HJIEH HE
paboTaroT (HECKOJIbKO CIIOB O Ipobsieme Bapunra).

6. Teopema IlIpamma o BepxHeil olieHke unciia bopcyka.



XpoMaTudecKue Yncia MPOCTPAHCTB C HECKOJBLKUMH 3alpeTaMu: TPUBHAIbHAS BEPXHSS OICHKA;
HUDKHSIS OIICHKA C IBYMS 3allpeTaMu; HUKHSIS OIICHKA C TIPOM3BOIHHBIM YUCIIOM 3ampeToB (001mas
KaHBa).



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

IpakTuxkym Python

Heab AMCHUNIMHBI:

[To3HAaKOMUTH CTYICHTOB C S3bIKOM HporpamMupoBanus Python u mnoaroroButre ux K
HpaKTquCKOﬁ NCATCIIBHOCTU B JOJDKHOCTAX AHAJIUTHUKOB H HpOI‘paMMI/ICTOB HpOFpaMMHOI‘O
obecrieueHus.

3agauu AUCHMILINHBI:

* CopmupoBaTh 3HaHUS O IPABUIIBHOM NPUMEHEHUH si3bika Python B pa3paborke.
* CopmupoBaTh 3HAHUS O TOMYJIAPHBIX OuOIHOTEKaxX U PppelimBopkax Ha Python.
IlepeueHs MNJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO JUCHUILIMHE (MOAYJII0)

B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

CHHTAKCHUC SI3bIKa MporpaMMupoBanus Python;

oO0IIeNpUHATBIE CLIOCOOBI pelIeHns 6a30BbIX 3aa4 ¢ UCIOIb30BAHUEM OCOOCHHOCTEH SI3bIKA;
OCHOBHBIE OMbIMoTEKH U (hpeiiMBopku Ha Python;

NIPUHIAIT UCTIOJTHEHUS porpaMM Ha Python;

TUTIBI JAaHHBIX si3bIKa Python;

yIIpaBJIEHUE TOTOKOM BEHITIOTHEHUS B Python;

BO3MOKHOCTH CTaHAApTHON OMOJIMOTEKH;

npaBuiia paboThI C UCKIIOUEHUSIMU;

BHYTPEHHEE CTpPOEHUE KOHTEWHEPOB CTAHJIAPTHOM OWOIMOTEKM U BPEMEHHYIO CIIOKHOCTb
onepanuii ¢ HUIMU;

OpUHIUI paboThl cOOpKH Mycopa B Python;

KOJIUPOBKH, UCTIOJIB3YIOIIMECS MPH XpaHeHUH TeKcToBbIX AaHHbIX (ASCII, Windows-1250/1251,
UTF-8, UTF-16).

yMeThb:



peanu30BbIBaTH OMOIMOTEKY OOIIEro Ha3HaUYeHMsI Ha si3bike Python mo 3aganubiM uHTEpdeiicam;

pemathb 3aauu, CBsI3aHHbIE ¢ 00pabOTKOM JaHHBIX, HA s3bIKe Python.

BJIA/1€Th:

OCHOBHBIMH OMOJIMOTEKaMH U HHCTPYMEHTaMH pa3paboTunka Ha s3bike Python.

Tembl 1 pa3aeJibl Kypca:

1. 3nakomctBO ¢ Python

Hcropus si3pika Python

Cpasnenue Python2 vs Python3
Cpasnenue Python u C/C++
HHTepnpeTaTop KOMaHIHON CTPOKH
IDE PyCharm

OCHOBBI S13bIKa

Tune! JaHABIX

[TepemenHsble, onepaTop CBS3bIBAHUS.
Apudpmernka

[IpuBeaeHusa TMIIOB

[TpuBenenue x bool

bynesa anre6pa

PacnakoBka

print/input

2. YnpagneHue BblYMCIeHUSAMU. KOHTEHHEPHI, HTEpaTOphI
Y ciioBHBIN onepaTtop

TepHapHBIN yCIIOBHBII OlIEpaToOp

[uxner while, for

tuple/list

range/xrange

list comprehensions

generator expressions



3. CnoBapu, mHOXKecTBa. Mosyib collections
X3MUpPyeMOCThb

Tun dict

Tumnes! set/frozenset. Onepary Hai MHOXECTBaMHU
Monyns collections.

CpaBHeHME TOBEJICHUS CIoBapeit B Bepcusix 3.5- u 3.6+

4. OyHKIUHU

X3MUpPyeMOCThb

Tum dict

Tuns! set/frozenset. Onepanyu Hai MHOXECTBaMU
Monyns collections.

CpaBHeHMe NOBeIeHMS clloBapeil B Bepcusix 3.5- u 3.6+

5. Pabora co crpokamu. Pabora ¢ daiinamu
Tum str

Merons! cTpok

dopmaruposanue crpok: C-style, str.format()
Moaynsb string

Konuposkn

Tun bytes

Pabota ¢ daitnamu

6. OOII (uacTts 1)

OObsiBIIEHNE KJ1acca, CO3aHKe FK3EMILIIpa

ATpHuOYTBHI, METOIBI

Cratudeckue aTpuOyThl U METOIBI

Hacnenosauue. MHOXeCTBEHHOE HaciieqoBaHue. POMOOBHIHOE HACIIEJOBaHHE.
[TpuBaTHOCTH aTpUOYTOB

Meton  call

OOBEKTHO-OPUEHTUPOBAHHBIHN MOIX0/T K CO3/IAaHUIO UTEPATOPOB U TEHEPATOPOB



7. OOII (ugacts 2)

Meronsl  str m_ repr

[Teperpyska apudpMeTnyeckux onepanuit
[leperpy3ka npuBeeHu K 6a30BbIM THIIAM
Junamuueckasi pabota ¢ aTpudyTaMu
Kontekctel. Moayns contexlib

Meron new

8. Pabota c ceTbio

0630p nporokona HTTP:

Crpykrypa URI

Metonst HTTP

CtpyKTypa OTBETa, KOJbI COCTOSTHUIN
0630p s3p1ka HTML

VYcraHoBKa BHEIIHUX MakeToB. PyPi
UreHne JOKYMEHTOB U3 CETH:

Monyns urllib

[Taker requests

ITapcunr HTML-cTpanuu:

O0630p perysipHbIX BeIpaXeHHl. Moaynb re
Monyns Ixml

Monyne BeautifulSoup

9. CepBepHbIE IPUITOKEHUS

Monyns flask

PaboTa ¢ pensiunoHHbIMH 0a3aMM JJaHHBIX
PEP 249 (DB API)

[Takets! psycopg? qlite3

3nakomcTBo ORM: naketsl Peewee u SQLAlchemy

10. OrruMu3ams Koaa

3nakomcTBO ¢ Jupyter Notebook



[TakeT numpy

Tune! jaHABIX

U-functions

Arperanuu

CpaBaenue ¢ ynctbiM Python. Moayinb timeit
3nakomcTBO ¢ Cython

[TpodmmpoBanue koxa

11. AHanuT4ecKre HHCTPYMEHTBI
[Taxet matplotlib

[TpumMuTHBBI

CrnoxHuble rpadhuku

[TakeT pandas

Tumner DataFrame, Series

IlonsiTne nHAEKCA
ArperaiiuoHnssle QyHKIUN
OxonHbIe QyHKIIMH

Wuterpamus ¢ matplotlib



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

IIpakTUKyM N0 ajredpe U reoMeTpUHU

Heab AMCHUNIMHBI:

O3HAKOMJICHHUE CITyIIaTelNeii C OCHOBaMU aJIreOphl M TEOMETPHH U ITOATOTOBKA K U3YUEHHIO APYTHX
MaTeMaTHYECKUX KypcoB — nu(pepeHInalbHbIX YpaBHEHUH, TeOpUH (PYHKIUI KOMILIEKCHOTO
NEPEMEHHOTO,  YpaBHEHHH  MaTeMaTW4ecKod  (QU3UKH, (QYHKIMOHAIBHOTO  aHAJIN3a,
AHATUTHYECKOW MEXaHHKH, TECOPETUYECKON (PU3UKH, METOJIOB ONITUMAIIEHOTO YIIPABICHHS U JP.

3agauu AMCHUIINHBIL:

0 npUOOpETEeHUE CITYIIATEIIMH TEOPETHUECKUX 3HAHUN U TPAKTUYECKUX YMEHUH 1 HABBIKOB
B 00J1aCTH MaTpUYHOMN ayireOpbl, TEOPUU JIMHEWHBIX IPOCTPAHCTB, TEOPUHU TPYIII, AHATTUTHUYECKON
T€OMETPHUH;

l IIOArOTOBKAa cnymaTeneﬁ K U3YYCHHUIO CMCIKHBIX MATECMATUYICCKUX NUCHHUIIINH;

O prOOpEeTeHNE HAaBBIKOB B IPUMEHEHUH METO/IOB aHATMTHYECKOW T€OMETPUHN 1 JTMHEHHON
anreOpsl B PU3HMKE U APYTUX €CTECTBEHHOHAYYHBIX JAUCIUILTHHAX.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00YYeHHS MO TUCHHUILINHE (MOAYJIIO)

B PE3YIbTATC OCBOCHUA TUCHUIIIIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATh:
O YPaBHEHUS MPAMBIX JTUHUH, IUIOCKOCTEH, TUHUN U IIOBEPXHOCTEN BTOPOTO MOPSAIKa;

[ CBOMCTBA JIMHUI BTOPOTO MOPSAAKA;

O MIOHATHE PaHIa OnepaTropa;

O OIEpaLlMM C MAaTPULIAMH, METOIbI BEIYMCIICHUS paHra MaTPULbl U J€TEPMUHAHTOB;

0 KOOPJMHATHYIO 3aIIUCh CKAIPHOTO IPOU3BEACHUS.

yMeTh:

O MIPOM3BOJIUTh MATPUYHBIE BBIYMCIECHUS, HAXOAUTh OOpPATHYIO MAaTpPHUIly, BBIYHCIATH
JIETEPMUHAHTHI;

O pemiatb T€OMETPUYECKHME 3aladyd  METOAOM KOOpPAWHAT, IIPUMEHATH JIMHEWHbIE

HpCO6pa3OBaHI/I$I K PCIICHHUIO TCOMCTPHUYICCKUX 3a/1a4,



0 MPOU3BOJIUTh MATPUYHBIEC BBIYMCIEHUS, HAXOAUTH OOpPATHYI0 MAaTpPHUIly, BBIYHCIATH
JETCPMUHAHTHI,

O HaxOJUTh YMCICHHOE PEIICHUE CUCTEMBI JIMHEWHBIX YPABHEHUM, UCCIEA0BATh CUCTEMBI
JIMHEUHBIX YPABHEHUI HA COBMECTHOCTD.

BJIAJ1€Th:

l O6H_II/IMI/I IIOHATHUAMU W OINPCACICHUSAMH, CBA3aHHBIMH C BCKTOpaMU: JIMHEHHAas
HE3aBUCHUMOCTbD, 6a31/1c, OpuCHTAIM: IIJIOCKOCTHU U ITPOCTPAHCTBA,

O OpPTOrOHAJILHOW KJIaccu(UKAIMel TMHUN BTOPOTO MOPS/IKA;

0 OOIIMMU MOHATHAMHU U ONPEACTICHUSIMH, CBSI3aHHBIMH C MATPHYHON alreOpoi;

O reOMETPUYECKON MHTEPIIPETALNEH CUCTEM JIMHEHHBIX YPAaBHEHUHN U UX PEIICHUN;

0 MOHATUSIMM  JINHEHHOTO IPOCTPAHCTBA, MATPUYHOM 3alMChi0 MOANPOCTPAHCTB U
OTOOpaKeHUH.

TeMbI U pa3jeiibl Kypca:
1. JluneriHoe MPOCTPAHCTBO HAJI MMPOU3BOJILHBIM TOJIEM

JluneitHple OTOOpa)KEHUSI W JIMHEWHbIE MPeo0pa3oBaHUs JTMHEHHOro mpocTtpaHcTBa. Omnepanuu
HaJ JMHEeHHbIMH mpeoOpazoBanusmMu. OOpaTHoe mpeoOpa3oBanue. JIMHEHHOE MPOCTPAHCTBO
JUHEHHBIX 0TOOpaXkeHu. AnreOpa TUHEHHBIX PEeoOpPa30BaAHMIA.

2. JIuHuM BTOPOrO HOpsiaKa

KoopnnnaTHoe 3a1aHue TUHUIA Ha TNIOCKOCTH, TOBEPXHOCTEN B pOCTpaHCTBE. AsreOpandeckue
JVHUU U MOBEPXHOCTU. MIHBapMaHTHOCTH MOpsaKa anreOpanyecKux JUHUN Ha IUIOCKOCTH MpU
3aMEHE JIeKapTOBOM cHUCTEMBI KoopauHaT. KoopauHaTHOE 3ajaHue JMHMA B IIPOCTPAHCTBE.
MHBapuaHTHOCTb NOPsAKA AIreOpanyecKuX JIMHUM U TOBEPXHOCTEH B IPOCTPAHCTBE MPH 3aMEHE
JieKapToBOM cuctembl koopauHat. KoopauHaTHoe 3anaHue (uryp Ha IJIOCKOCTH M Tell B
IIPOCTPAHCTBE.

Anrebpanyeckue JUHUM 2-TO TMOps/IKa Ha IUIOCKOcTU. WX opToroHanmpHas KiacCHUpUKaLus.
[TpuBeneHne ypaBHEHHs JUHUM 2-TO MOpsIKa K KAHOHUYECKOMY BHIY. LleHTpanbHbIE JTUHUHU.
ConpsikeHHbIE TUaMeTpbl. ACUMITOTUYECKUE HamnpaBieHus. IHBapuaHTHI.

Onnunc, runepbona u napadona. Mx cBoiictBa. KacatenbHble k 35unncy, runepoosie u napadosie.
YpaBHeHUe 31IUICca, THIepOOIIbl U apabosIbl B MOJIIPHOM CUCTEME KOOPAMUHAT.

3. Matpuliisl ¥ CUCTEMBI JIMHEWHBIX ypaBHEHUI

YMHOXeHHe 1 o0pallieHrne MaTpull. DJIeMeHTapHble TpeoOpa3oBanus MaTpull. MaTpuuHas popma
3JIEMEHTAPHBIX Pe0Opa30BaHUil.

Omnpenenenre 1 OCHOBHbIE CBOWMCTBA AETEPMUHAHTOB. MUHOpHI, anredpanyeckue JA0NOJHEHUS,
pasioKeHUe JETEPMHUHAHTA [0 AJIEMEHTaM CTPOKHU Win cTosiona. dopMyia MoHOro pas3noKeHUs
JNeTepMUHAHTA U €€ CIEeCTBUS. JleTepMUHAHT IPOU3BEIEHUSI MaTPULL.



Pemienne cucreM nuHEHHBIX ypaBHeHUM mo Metony Kpamepa. Panr matpunel. Teopema o
0asucHoM MuHOpe. Teopema o paHTre MaTPHUIIBL.

M3meHeHre KOOpIuHAT IpH U3MEHEHUH 0a3uca B TUHEHHOM MpocTpaHCTBe. Marpuila nepexo/a
u ee cBoiicTBa. KoopaunatHas gopma 3a1aHusi MOANPOCTPAHCTB U THIIEPIFIOCKOCTEH.

Matpuupl JTUHEHHOrOo OTOOpaKeHHsI U JIMHEWHOTo mpeoOpa3oBaHUs [JIs KOHEYHOMEPHBIX
npoctpancTB. Omnepanuu HaJ JUHEHHBIMA TpeoOpa3oBaHUSIMU B KOOPAMHATHOW (dopme.
W3meHeHne MaTpuilbl JHHEHMHOro OTOOpakeHUs mpu 3ameHe 0OaszucoB. HM3omopduszm
MPOCTPAHCTBA JIMHEWHBIX OTOOPaXEHHUI U MPOCTPAHCTBA MATPULL.

4. OCcHOBHBIE ONPEEIICHUS TEOPUU TPYILI, KOJIEL U MOJIeH

MontHOCTE KOHEYHOT'O BCKTOPHOI'O IMPOCTpaHCTBA U KOHCYHOI'O IIOJIA. KonunuectBo 0a3ucoB u
MoAIPOCTPAHCTB KOHECYHOI'O JIMHEMHOTO IIpOCTPAHCTBA.

5. IlpenBaputesbHbIe TEOPEMBI TEOPUHU IPYILIT

[Tonsitue rpynmsl, Konbla U nois. [lopsaok snementa. Lluknnueckue Tpymnmbl, UX TOATPYIIIHI.
Teopema Jlarpanxa u ee crneacTBusl. XapaKTEpPUCTUKA MOJIS.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

[IpakTHKYM 10 aJITOPUTMaM M CTPYKTYpPaM JaHHBIX

Heab AMCHUNIMHBI:

JuciumiinHa HampaBlieHa Ha (OPMUPOBAHUE, 3aKPEIUICHUE U Pa3BUTHE MTPAKTUICCKIX HABBHIKOB
¥ KOMITETEHIUH 1Mo npodmiito oOpa3oBarenbHiio TporpaMMel. [IpakTHKyM TIPOBOAUTCS C IENBIO
JIaTh TEOPETUYECKHE U MPAKTUUYECKHUE 3HAHHUS 00 aJrOpUTMax M CTPYKTypax JaHHBIX, TEOPUHU
rpadoB, C JA0Ka3aTEILCTBOM KOPPEKTHOCTH WX pabOThl, O METOJaX OIEHKH CIOKHOCTH
aJrOPUTMOB.

3agauyu AUCHMILINHBI:
[lepen cryneHTaMu CTaBATCS CICAYIONINE 3aa4H:
- OBJIaJICHHE HaBBIKAMH BBIOOpA MOIXOISIINX AITOPUTMOB ISl PEIICHUS TPUKIAIHBIX 3a7a4

- OBJIAICHUC HAaBbIKaMH OIITUMMU3allUN BBIYHCIIUTEIILHON CI0KHOCTH IIpU pCUHICHUH PHUKIIATHBIX
3aaa4d

- OQJIBJICHNE HABbIKAMU TECTUPOBAHUS U J1I0KA3aTEIbCTBA KOPPEKTHOCTH PabOTHI IPOrpamMm
- OBJIQJICHUE HaBbIKaMH pealM3aliiy AJITOPUTMOB Ha SI3bIKE IporpammupoBanus C++.
ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YJaOLIHeCcs JOJKHBI

3HATh:

- aJITOPUTMBI Ha rpadax ¥ CTPYKTYpPHI JAHHBIX, CBA3aHHbBIE C HUMHU.

- OLICHKU CJIO)KHOCTH CTaHJAPTHBIX aJITOPUTMOB.

- METOIbl TEOPETUYECKOTO B AKCIIEPUMEHTAIIBHOTO HCCIIEOBAHUS B 00JIACTH, COOTBETCTBYIOIIEH
npod o 00pa3oBaTeIbLHON MPOTPAMMBIL;

— NPUHOUIIBI OPTraHUu3aluu IMPOBCACHUA SKCIICPUMCEHTOB U HCIIBITAaHHUH.

yMeTh:
- IPOBECTU 0030p UMEIOILETOCs MaTepuaa Jjsl pelIeHus IOCTaBICHHOH 3a/1auH;

- UCIIOJIB30BaTh BI)I6paHHBII\/'I METOA UJIN COYECTATh paSHI/I‘IHBIe METOABI B peIHeHI/II/I HOCTaBJ’IeHHOﬁ
3a/1a4y;



- IPUMEHSTh COBPEMEHHbIE METOBI cOOpa 1 00pabOTKU JaHHBIX MPH MPOXOKICHUH MPAKTUKH;

- CTpOUTH ACATCIIBHOCTbL Ha OCHOBC BBLIITOJTHCHUA TCXHOJIOT'MYCCKUX TpCGOBaHI/Iﬁ U HOPMATHUBOB,
MNPUACPKUBATHCA IMPABOBBIX U OTUUCCKUX HOPM, IIPHUHATHIX B HpO(l)GCCHOHaHBHOfI ACATCIIBHOCTH,

- peanu30BbIBaTh CTaHAAPTHBIC AITOPUTMbI Ha Tpadax U CTPYKTYpPhl JAHHBIX Ha S3bIKE
nporpammupoBanusi C++.

—0(OpMIIATH U MPEACTABIATH PE3YJIbTATHl BHIIOJTHEHHOW pabOTHI.

BJIAJETh:

— HaBbIKAMH aHaJM3a HAYYHOM W TEXHHYECKOH WHGpOpMaluud B 0OJIACTH, COOTBETCTBYIOIICH
npoduiro 00pa3oBaTeNILHON MPOTPAMMEI.

- MCTOAAMH ACKOMIIO3MI MU 3aaa4 B obnactu I/IH(l)OpMaI_II/IOHHBIX TEXHOJIOTHH H IIOCTPOCHUA
CAUHOT'O PCIICHUS C UCIIOJIB30BAHUCM U3YUCHHBIX AJITOPUTMOB.

- MpuéMaMu CBEICHHS OOIIUX 3a7a4 K 00J1€€ KOHKPETHBIM U IMPOCTHIM.

TeMbI U pa3jeiibl Kypca:
1. IToaroToBUTENBHBIN dTAII

IToctanoBka y‘le6HBIX 3ajJa4. O3HakoOMIJIEHHE C npaBujIaMu COa4u pa6OTH H KPUTCPHUAMHU
OlicHMBaHUs. BBOAHBIC 3aHATHUS 11O HCIIOJIb3YCMbIM TCXHOJIOTHUAM.

2. O030p U aHAIK3 PEIICHUS TUTIOBBIX 3a7a4
Pa30op THUIOBBIX 33724 0 TEMaM:

- TUHEIHBIE CTPYKTYPBI JTaHHBIX

- COPTUPOBKHU U MOPAAKOBBIC CTATUCTUKHU

- Ky4u

- ACPEBbA MMOUCKA

Pemenue THIIOBEBIX 3aja4.
3. Pemenue 3amay, 3ammra pemieHuid U MOArOTOBKAa OTUYETa
Pemenue 3aa4 u ux ycTHas 3alluTa.

NrtepatuBHBIA MpoLECC YIYUYIIEHHUS PELIEHUNA, KOTOPBIE 3aCUMTBIBAIOTCS PYKOBOAUTEIEM
HpaKTI/IKI/I TOJIBKO ITIOCJIC yCHeHIHOFO HpOXO)K)IeHI/Iﬂ npoue;lypbl peHeH3I/IpOBaHI/I${ %1 yCTpaHeHI/IS[
BCEX 3aMEYaHUH.

HO}IFOTOBK& HUTOT'OBOI'O OTYETA O BBIIIOJJHCHHBIX pa60Tax.
4. Pemenue KOHTpOJ’IBHOﬁ 3ala4ui U aHaJIu3 pe3yJibTaTa

[TpoxoxkaeHue pyoeKkHOTO KOHTPOJIS B BUJIE PELICHHS TUIIOBBIX 3314 3a OTPAaHUYEHHOE BpEMS.



5. Pemienue 3aga4, 3ayMTa peMICHU U MOATOTOBKA OTYETA
Pemenue 3agau v ux ycTHas 3amura.

WrepaTuBHBI TpoliecC yAYYIICHHUS] pEHICHUH, KOTOPbhIE 3aCUUTBIBAIOTCS PYKOBOJIUTEIEM
MIPAKTUKHU TOJIBKO MOCJIE YCIEITHOTO MPOXOXKACHUS MPOIEAYPhl PEIICH3UPOBAHUS U YCTPAHEHUS
BCEX 3aMEUaHUI.

[ToaroToBKa UTOTOBOTO OTYETA O BHITIOJHEHHBIX pabOTax.
6. PenieHre KOHTPOJILHOM 3aJ]a4M U aHAJIU3 pe3yJibTaTa

HpOXO}K,I[eHI/IC p}’6e}KHOFO KOHTPOJIA B BUAC PCIICHHNA THUIIOBBIX 3aJiad 3a OI'paHUYCHHOC BPEMI.



AHHOTAUMH K pa004YuM MPOrpaMMam I CHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

I[IpakTUKYyM 10 MaTeMaTH4€CKOM CTaTUCTHKE HA si3bike Python

Heab AMCHUNIMHBI:

noJrydeHue mpodeccnoHalIbHBIX YMEHUH U ONbITa MPOPECCHOHATBHON JEATEIILHOCTH B 001aCTH
MPUKJIAJHON MAaTEMATHYECKOM CTATUCTUKH.

3agaum IMCHUILIMHBI:
— U3y4eHue HayIHOU WH(POPMAITUH TI0 TEME HCCIIC0OBAHUS;

— HU3YUYCHHC OoubIHnoTEK O6pa6OTKI/I JaHHBIX H CTATUCTHUYCCKOI'O MOICIIMPOBAHHA Ha SA3BIKC

Python;

— OCBOEHHUE METO/I0B CTaTUCTUUYECKON 00pabOTKH JTaHHBIX;

— IOJrOTOBKA OTYETA 10 Pe3yJIbTaTaM MPaKTUKHU.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- OCHOBHBIE O0BEKTHI U TpoLeayphI si3bika Python;

- MeTOJIbI 00paboTKK OIMOOK B si3bike Python;

- OCHOBHBIC, UCITOJIB3YEMbBIC HA ITPAKTUKCE, OMOIMOTEKH.

yMeTb:
- IPOBECTH 0030p UMEIOILErOCs MaTepuaa JJs pelIeHus OCTaBICHHOH 3a/1auH;

- UCIIOJIB30BaTh BBI6paHHBH71 METOA NN COYECTATh paanqule METOAbI B peIHeHI/II/I HOCTaBJ’IeHHOI\/JI
3a1a4M.

BJIA/I€Th:
- CpeAICTBaMHU pa3padOTKU U TECTUPOBAHMSI MPOTPAMMHOI0 KoJ1a Ha si3bike Python;

- o0BEeKTaMH U cpeacrBamMu, ImpeairaraCMbiMu CTaHAAPTHBIMU OMOIMOTEKAMU Hay4YHBbIX
BBIYHCIICHUI SA3bIKA,



- 0a30BBIMU NMPUHITATIAMH TTPOBEJCHUS BBIYMCIICHUH C UCIIOIh30BaHneM Onbirorek Python.

TeMbl U pa3jesibl Kypca:
1. IToaroToBUTENLHBINA dTAIl

ITocTanoBka HpaKTquCKOﬁ 3aga4d, COCTaBJICHHC HWHAWBUAYAJIBHOI'O IIJIaHA H pa3pa60TI<a
IMporpaMmsbl UCCIICAOBAHH.

2. OcBoenune OUOIMOTEK 00PaObOTKH TaHHBIX Ha si3bIKe Python

W3yuenne IuTepaTypsl 10 A3bIKY IporpaMMmupoBanus Python n o3nakomiieHue ¢ JOKyMeHTaIuen
OnOIMOTEeK aHaNK3a JaHHBIX (nuMpy, scipy).

3. Pemrenue IMPAKTUYCCKUX 3a/la4 1 aHAJIN3 PpE3yJIbTaTa

QopMmynupoBKa Lened M 3amad  uccnenoBaHus.  [lmaHMpoBaHHME  3KCIIEPUMEHTAIbHBIX
uccinenoBanuii. Permenne npakThdyeckux 3amady Ha sa3bike Python, oOpaGorka u aHamm3
IIOJIyYEHHBIX PE3YJIBTATOB.

4. TTogroroBka or4eTa

IToaroroska oryera o IMOJIYUYCHHBIM pE3YyJIbTATaM.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

I[IpakTHKyM 10 NPOrpaMMHUPOBAHUIO U AJITOPUTMAM

Heab AMCHUNIMHBI:

JucuumrHa HanpasieHa Ha (GOpMUPOBAHHE, 3aKPEIUICHUE U PA3BUTHE MTPAKTHUECKUX HABBIKOB
¥ KOMITeTeHIIUH 110 poduirro 06pa3oBaTeIbHAO MPOrpaMMBI.

3agauu AMCHMILIMHBI:

[lepen cTyneHTaMu CTaBATCSA CIEAYIOIINE 3aJaUU:

- OCBOEHHME MHCTPYMEHTOB U sI3bIKa IPOrpaMMHUPOBAHUS

- OBJIaJZICHHE HABBIKAaMU BBIOOPA MOIXOASIIMX AJITOPUTMOB JUIsl PELICHUs NIPUKIIAJAHbIX 3a71a4
- OBJIaJICHUE HABBIKAMH PEaTU3alMK AJITOPUTMOB Ha SI3bIKE MporpaMmupoBanust C++.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- OLIEHKH CJI0’)KHOCTH CTaHJapTHBIX AJITOPUTMOB

- AITOPUTMBI COPTUPOBKU MacCHBOB

- AJ'IFOpI/ITMBI IMMOUCKaA MOACTPOK B CTPOKE

yMeTb:

- PazGupathcst B OMMCaHUSX aITOPUTMOB

- [IpnbnuKeHHO OLIEHNBATh CII0KHOCTH aJITOPUTMOB

- Peanu3oBeIBaTh cTaHAApTHBIE AITOPUTMBI Ha SI3bIKE TpOrpaMMupoBanus C++
- O opMIIATH TPOrPaMMHBIN KOJI B COOTBETCTBUH C IPUHATHIMU TPeOOBaHUAMU

- BoinonusATe TecTHpoBaHUE pabOTOCIOCOOHOCTH HATUCAHHBIX TPOTPAMM

BJAaJ€Th:



- HaBplkamu aHanmm3a TeXHUYECKOW HH(OpManuu B 00JaCTH, COOTBETCTBYIOIIEH MPOQIITIO
00pa30BaTeNbHON MPOTPAMMBI

- MeTtogamMu AEKOMIO3HMIMHU 3a7ad B OOJIACTH MH(DOPMAIMOHHBIX TEXHOJOTUH U TOCTPOCHUS
€IMHOTO PELICHHUs C UCIIOIb30BAHUEM U3YUYEHHBIX AJITOPUTMOB

- HpI/ICMaMI/I CBCIACHUA O6IJ.[I/IX 3aJa4d K boiee KOHKPETHBIM U IIPOCTBIM

TeMbl U pa3jesibl Kypca:
1. Beenenue

1. TlpoBeneHwe HMHCTPYKTaXa IO TEXHHKE O€30MacHOCTH, O3HAKOMJIGHHE C TpaBUIAMU
BHYTPEHHETO paclopsaKa.

2. YcTaHOBKa HEOOXOJMMOTO IPOTPAMMHOTO 00ECIICUCHHUS.
3. Harncanue npocTeiIiero mporpaMMHoOro koja. Pa3dop cramuii KOMOWIAIUHN IPOTPaMM.

4. Ucnons30BaHue MOIIAroBOTO OTJIaA4MKa.

2. Pemenue 3aa4 Ha OTpaOOTKY HaBBIKOB IIPOIPAMMHUPOBAHUS
1. Pa30op anropuTMOB NOMCKA YUCIEHHBIX PELICHUH ypaBHEHUH.
2. Peanmu3zanus anropuTMoB Ha s3bike C++ ¢ BCIoNIb30BaHNEeM ()yHKIIHH.

3. Peanuzanus AJITrOPpUTMOB I PCHICHHA T'COMCTPUICCKUX 3aaa4.

3. Pemenue AITOPUTMHUYCCKUX 3aaY C YUCTOM BBIYHCIUTENBLHOMN CIIOKHOCTH
1. CDOpMaJ'II/BaI_II/ISI CJIOJKHOCTH aJITOpHUTMA. OI_IeHKa CJIO)KHOCTH MPOCTHIX aJITOPUTMOB.

2. Pa36op pa3nuuHbIX aITOPUTMOB COPTUPOBKH U MX CIIOKHOCTH. Pellienne 3a1a4 Ha peanu3aiuio
9TUX AJITOPUTMOB.

3. IIpencraBnenue CTpok B si3bIkax nporpammupoBanus Cu u C++. 3agava noucka MoACTPOKH B
CTPOKE, €€ aJITOPUTMUYECKAS CII0)KHOCTD.

4. IlonsTue npedukca NoACTpoku. Peanusaus anropuTMOB OKMCKA MOJCTPOK B CTPOKAX.

4. KoHTpOIbHBIE MEPOTIPHATHUS
1. lemoHcTparus paboToCOoCOOHOCTH pealn30BaHHbIX PELICHUH.
2. Pemienne UTOroBOM KOHTPOJIBHOM.

3. IToroToBKa oTYeTa O MMPpOACIIaHHBIX 3a/lavdax.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

IMpakTnyeckasi aHATUTHKA

Heab AMCHUNIMHBI:

- IMOATOTOBUTH CTYACHTOB K PCHICHUIO MHAYCTPHUAIBHBIX U 6I/ISHCC-33I[3‘-I C HCIIOJIB30BaAaHUCM
aHajJin3a JaHHBIX.

3agauu AMCUUIIINHBIL:

- MMO3HAKOMUTH CTYACHTOB C 3TallaMMU PCUHICHHUA 3aa4 aHaliu3a NAaHHBIX, HAYYHUTb BI)IGI/IpaTL u
HU3MCPATb MCTPUKH,; JATh OIBIT pCIICHUSA IIPAKTUYCCKHU 3a1a4.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHHUILIMHE (MOYJIIO)
B pe3synbrare ocBOCHUS AUCIUIUIMHBI 00YJarOIIUecs JOIKHBI
3HATh:

- KaK IIOHATD, 6y,HeT JIK TO WJIM MHOC PCUICHUC ITOJIC3HO IJIA ousHeca.

yMeTb:

- BBICTPAMBATH IIPOLCCC PCIICHHUA 3ada4YM aHalin3a AJaHHBIX, IOJYYaTb HJAHHBIC U BBI6I/IpaTB
MCTPUKHU.

BJIa/1eTh:

- OCHOBHBIMH NpuHIMnamu A/b-tectupoBanus.

Tembl U pa3aensl Kypca:
1. TTainnaiin pemeHus 3a/1a4 aHalr3a JaHHbIX.

OTansl pCUICHUSA 3a/]a4i aHaJIn3a JaHHbIX. KOMB.H,Z[HBIIZ pa360p KEMCOoB.

2. IIpeackazanne BPEMEHHBIX PSAJIOB.
Mogenu s npencka3anus psaaoB. OneHka kauecTBa MoJIesei.

3. HTEpIIpETHPYEMOCTH MOJIENIEN Y ITUYECKUE BOIIPOCHI.



Uro Takoe MHTEPHPETUPYEMOCTh M 3aueM OHa HykHa. MHTepmperupyemble MeTonbl U model-
agnostic METOAbI MHTEPIIPETAI[H. DTHUYECKUE BOIIPOCH B 33/1a4ax aHajIn3a JaHHBIX.

4. Kputepun kadecTBa B 3a/1a4ax aHaJIU3a JaHHbBIX.

Metpuku B 3amadax aHanu3a JaHHbIX. [IpoaykroBeie u OuszHec-meTpuku. [lonbop Merpuk B
CUTYallUsX, KOT/Ia KpUTEPUHU ycIiexa He JUKTYIOTCS caMoil 3a1auei.

5. Onnaita-metpuku u A/b-TectupoBanue.

Onnaiin-onieHka  mojened.  ODkcrmepuMeHThl u  A/b-tectupoBanme.  IlmanumpoBanme
sKcrepuMeHTOB. CTaTUCTHUECKas OIICHKA Pe3yJIbTaTOB IKCIIEPUMEHTOB.

6. Kitacrepuzanusi.

Mertons! kiactepu3aruu. Kiactepusamnust jisi O4eHb OOJIBIINX JaTaceTOB.

7. Ilpenckazanue Mo3uIUiA B TOMCKOBOM BbIJaye.

Pa36op keiica: npeackazanue MO3UIMK KOJYHIIUKA B TTOMCKOBOM BbIIaye.

8. IIpenckazanue KIMKOB.

Pa3bop keiica: moctpoenue oddaiiH-METPUKH YKCIIa KIIMKOB Ha BbIJa4€ MOKCKA.

9. CBexecTh peKOMEH/IAIIHH.

Uto Takoe CBEXECTh U 3aueM OHa Hy»Ha. Pa3bop keiica mpo cBeKeCTh peKOMEHAAIIHA.
10. Utoru: yem Data Science MOXeT moMoub Ou3HECY?

Komananslit pa30op kelcos.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

IMpuxkaagnass KOMOMHATOPHAS ONTUMM3AIUS

Heab AMCHUNIMHBI:

N3yuenne wmozaenel M aJIrOpuTMOB NPUKIAJHOW KOMOMHATOPHOW ONTHMHU3AIMHM, a TaKKe
ITOPUTMOB IS 3a/1a4 Pa3MELIEHUs, TPAHCIIOPTUPOBKU TOBAPOB U

MapupyTu3aivu TPaHCIIOPTHBIX CPCACTB, BKIIOYas aHaJIN3 YyBCTBUTCIBbHOCTH U yCTOﬁHHBOCTH,
HpHMeHHeMBIfI K 3aia4aM 0 MUHUMAJIbHOM OCHOBHOM IICPCBC

(MOJ) u ee Bapuanusx, KparyaiieM nNyTd, MaKCUMAIbHOM ITOTOKE - MUHUMAaJIbHOM pa3pese.

3agauu AMCHUININHBIL:

* OCHOBHbI€ MTOHATHUS BBIUUCIUTEIbHBIX CII0)KHOCTEH JUIsl 337a4 U AJITOPUTMOB (KaK TOUHBIX, TaK
U 3BPUCTUYECKUX ), KOTOPbIE HEOOXOAUMBI JJIs1

IlaJII)HeI\/JIIHGFO HU3YUCHUA MOILGJIefl U aJIrOpUTMOB YIIPABJIICHHA BBIYHUCIWTCIBHBIX METOOB,
AJIT'OpUTMOB aHAJIN3a OONIBIINX JaHHBbIX, MAalIIMHHOI'O O6y‘IeHI/I$I, HCCICOOBaAHUA onepauﬂﬁ,
TCOPUU UT'D H KOM6I/IH8.TOpHOI7I OIITHUMMU3AllNH.

* HaBbIku MMPOCKTUPOBAHUA, p€aJIn3allul U dHAJIN3a MATCMATHYCCKUX MoJelei u AJITOPUTMOB IJIA
peUICHUS NPUKIIAJHBIX 3a1a4 KOM6I/IH8.TOpHOI\/’I OIITUMU3AIIHH.

® I/IHI[I/IBI/II[yaJ'II)HOFO NpeaACTaBICHUA HCCIICI0BATEIbCKOM ACATCIBHOCTH 1O  3apaHce
OHPGHGHGHHOﬁ CXEME, BKIIIOYasA MOATOTOBKY COOTBETCTBYIOIICTO

UCCIIEI0BATEIbCKOIO OTYETA U/MIIM HAYyYHOU CTAaThU.

ITepeyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- OCHOBHbIE aNreOpanyeckue CTpyKTyphl;

- OCHOBBI aHAJIM3a U I€OMETPUYECKHE METOABI UCCIEIOBAaHMS ACUMITOTHUYECKOTO IOBEIECHUS
Qg depeHInaIbHOr0 YpaBHEHUS;

- CTaTUCTUYECKHUE METOIbI 00pabOoTKH HH(POPMAIINH, B YACTHOCTH.

yMeThb:

- ONEPUPOBATH C ANTEOPANUECKUMH M AHATUTUYECKUMHU O0OBEKTaAMH;



- [OHMMAaThb TI'EOMETPUYECKHH CMBICI MHOTOMEpHBIX airedpandyeckux OOBEKTOB U
MaTEeMATHYECKUX aHATMTHYECKUX CTPYKTYP;

- MIPOBECTH NEPBUYHYIO CTATUCTHYECKYIO O0pabOTKY NaHHBIX M MOHUMATh WX BEPOSTHOCTHYIO
HIPUPOAY;

- HOHMKATb Pa3MCPHOCTb UCXOJHBIX JaHHBIX oe3 CymeCTBeHHOﬁ IoTepu I/IH(i)OpMaHI/II/I;

- UCCJICA0OBATh (MaTeMaTI/I‘-IeCKI/IMI/I CTaTUCTHYCCKHUMU MCTOI[aMI/I) OMITMPUICCKHUEC 3aBUCUMOCTHU.

BJIAJETh:

- OCHOBHBIMH NOHATHAMH MOJCIHMPOBAHUA 3aa4 KOMGI/IHaTOpHOf/’I OonTuMM3anuuy, MECTOJaMHU U
AJITOpUTMAMU UX PCILICHHA.

- HaBbIKaMH anre6pa1/1quK0171, (bYHKHI/IOHaJ'IBHO'aHaHHTquCKOfI H CTaTHCTHYECKOU Ir'paMOTHOCTH;

- YMEHUEM MPUMEHSTh CBOM HABBIKU B PAMKax CYIIECTBYIOIIUX IPOrPAMMHBIX CPEICTB (ITaKETOB
AHAJTUTUYCCKUX BBIUUCIICHUN).

TeMbI U pa3jeiibl Kypca:
1. DiinepoB U raMUIbTOHOB LMK, 33/1a4a KOMMHUBOSKEPA, IPUMEHEHUE 3TUX OHITUN

31) DiinepoB ¥ TaMUIBTOHOB LIUKIL. 3a/iadya KOMMUBOsDKEepa. D(PPEKTUBHBIN alTOPUTM pELICHUs
3aJ]a4M HaX OXKIACHUS

siliiepoBa LMKJIA U 3iepoBa MyTu B rpade. [Ipumepsl 3a7a4, CBOAUMBIX K HUM.
(MBanos, Kpucrodunec, [Tanagumutpuy-Crairiui)

2) 3agaua 0 06€30TXOAHOM yKIagKe Tpameluil OJMHAKOBOM BBICOTHI B IMOJIOCE TOM K€ camMoi
BBICOTBI. Pazinunebie €€

BapHaHTHl (0€3 BO3MOXXHOCTH IEPEBOPOTA, C BO3MOXKHOCTBIO IEPEBOPOTA, C BHIBEPTHIBAHUEM
HaW3HAHKY).

HeaddexruBHOCT MOJENN 3TOM 33]aUu C TpanequsIMU-BepIInHAMU U 3()(HEKTUBHOCTH MOJIEIH C
BEpILIMHAMU ? yTIaMu

HakJoHa Tpaneuui. Kak pemats B kaxa0oM ciiydae? (JIEKIMH, IKCKITIO3HB)

3) O ekTHBHBIN aTTOPUTM TS PELICHUS 3aJaul MUHUMM3AllUU OTXOJI0B MPH YKJIaJIKe Tparneuuit
OJINHAKOBOH BBICOTHI

B T10JIOCE TOM k€ caMoi BhICOTHI. (Ilocmenusis mekmus, SKCKITI03UB).

2. DneMeHTbl TEOpPUH CIOKHOCTH, MPAKTHUYECKOe MPUMEHEHHE B 3ajJadaX KOMOMHATOPHOM
ONTUMU3ALMHI

[lonsiTue 3amau pacno3HaBanus u3 kiaccoB P u NP. NP-nonnoTs! 3amaun pacno3naBanus. Kak
noka3biBaTh NP-monHOTY (Ha mpumepax). [loHsTHe TpyaHO-pemaeMoii 3a1adi KOMOUHATOPHOU
onTUMM3AIMKA U 3(PPEKTUBHOTO aaropuT™Ma Ajs 3aJadyd KoMOWHATOpHOW ontumuzanuu. (I pu-
Jlxoucon, [Nanagumutpuy-Craiiriuir). AHaTu3 3a1a4 M0 KOMOWHATOPHOM OMTHMH3AITHIH.



3. BepossTHOCTHBIN aHAJIN3 aJITOPUTMOB U PAHAOMHU3UPOBAHHBIE AITOPUTMBI.
1) a)-3agaya 00 ycToituMBOM mnapocoueTanuu u anroputm I eitna-llemnnu s e€ pereHus.

6)-Cnoxunocts anroputma ['eitma-lllennm B xyamem ciydae. B)-Vcronb30BaHHE Pa3ioKEHUS
MEePECTaHOBKU Ha ITUKJIbI

115t 6osee ObIcTpol peanu3zanuu anroputma I eiina-Ileru.
(Kuyt, YcroitunBbie mapocodeTaHus: a-inekuun 2, 6-4 u B-6)

2) BepOosSTHOCTHBINM aHAIU3 aIrOPUTMOB. a)-AHAINU3 CPEIHEr0 KOJIMYECTBAa MPHUCBAMBAHUI TPH
HaXO0XJICHUU

MaKCHMaJIbHOTO 3JIeMeHTa MaccuBa. O)-IIpHHIUI OTIIOKEHHBIX PEIICHHA B BEPOSTHOCTHOM
araause. 3agada

coOuparenst kKynoHoB. OIeHKa CBEpXy CPEIHEro KOJUYECTBA OMepaluil MepernpucBauBaHusl B
anroputMme I erna-Illerm

Ipu ciyyallHbIX MaTpuuax npeanoureHuit (a-Kuyr, MckycctBo nporpammupoBanus, Tom 1, 6-
Kunyr, YcroiunBsie

apocoYeTaHus, JICKIUU 2 U 4).

3) a)-Tlopokaenne ciay4aHbIX MepecTaHOBOK. Merox Monrte-Kapino is  mojcuera
HHOT'OMCPHBIX HMHTCIPAJIOB.

0)-bricTpast copTupoBKa CO CIIy4allHBIM BRIOOPOM pa3IEsIONIETo SJIEMEHTA.

B)-Anroputmbel Monte-Kapno, Jlac-Beraca u miepmByacKHe alropuTMbl, MPUMEPbl TaKHX
anroput™moB. (a - Kuyt

HckyccTtBo mporpamMmmupoBanusi, ToM 3, 0-KopmeH, B-MakkoHen u npe3eHTanus AHIpeeBoil)

4) Bbonee peranbHBIH pa3bop HEKOTOPBHIX PAHIOMH3UPOBAHHBIX aJITOPUTMOB. a)-AJNTOPHUTM
Munnepa-Pabuna st

IIPOBEPKHU Ha MPOCTOTY U €ro cloKHOCTh. [loueMy oH paboraer?
0)-PanjoMHU3MpOBaHHBIN AITOPUTM MOKMCKA MUHUMAJIBHOTO pa3pe3a B MyJbTUTpade.
(a-Kopmewn, 6-IIpe3enrtanus AnapeeBoii, knura Motwani)

4. CoBMeCTHOE HCTOJB30BaHUE MATEMATHYECKUX U aJTOPUTMUYECKUX OCHOB TPH pa3paboTKe
ITOPUTMOB MPUKIATHON KOMOMHATOPHON ONTHMHU3AIINH

1) CoBMECTHOE HCIIOJIb30BaHUE MATEMATUUCCKUX H AJITOPUTMHUYCCKHUX OCHOB IIpH pa3pa60TKe
AJITOPUTMOB Ha IPUMEPE

pelIeHus B HaTypalbHBIX Yynciax ypaBHeHus a/(b+c)+b/(a+c)+c/(b+a)=4.
(MHTEpEeT-CChUIKM BO BPEMsI UTEHUS Kypca)

2) a)-Ilonstue YYMa, treopema Mupckoro. 6)-Pemenue 3amaun o pazdueHun Habopa TOYEeK Ha
BO3pacTaoIue

nomanHsbie. (a-CriuBak Llenu u anTHIienH, pa30op 3a1a4uu o Jr0g0eaax



https://www.mccme.ru/circles/oim/materials pivak-04-2.pdf, Bukunemus. 6-Crates Jlepuep,
Bonockos

http://iopscience.iop.org/article/10.1088/1742-6596/633/1/012066/pdf
5. AJiropuM BeTBEH U MpaBuiia BETBICHUS

3Anropum BetBel U rpanull (ABul') ans 3agaun MUHUMH3AIMK CYyIEpMOTYIbHON (DYHKIIUU U e
npuioxenuss Kk [I3P. Henowunble mpaBuia BETBICHHS, IMPHUMEHSEMbIE K ICEBIOOYIEBOM
dopmynupoBke II3P. IlpaBuno BeTBIICHUS: clenail KBaJpaTHBIA YICH JIMHEHHBIM. 3ajada
KkBagpatuaHoro pazouenus rpada (3KPI') - npumep Makcumuzanuu cyOMoxyasipHO# (pyHKIHH.

6. AJropuTMBI IS pPELIEHUS TPYAHOPEUIAeMbIX 3a7a4 KOMOMHATOPHOW ONTHUMM3AIMHU C
rapaHTUPOBAHHON MAaKCHUMAaJbHOM MOrPENIHOCTHIO U IICEBIONOIUHOMHUAIbHBIE AITOPUTMBI.

1) Anroputmbl Uid pelIeHUs] TPYAHOPELIAEMBIX 3a/jad C TapaHTUPOBAHHOM MaKCHUMallbHON
IIOTPELIHOCTHIO.

OTHOCI/ITGHBHEUI, a0coIroTHAS IOIpCIIHOCTD. AJ'IrOpI/ITM KpI/ICTO(I)I/I,Z[CCa JUISL €BKJIMA0BOM 3a7a4u
KOMMMBOKEPA.

(ITamagumutpuy-Craiiraui)

2) IlceB1ONOAMHOMUATIBHBIE ATITOPUTMBI. AJITOPUTM JUISI PELIEHUS 33]Ja41 O PIOK3aKe C IOMOIIIbIO
JUHAMHYECKOI 0

[MporpaMmMupoOBaHus U €0 IPUMCHCHUEC K PCUICHUIO 3a1a41 O p836I/IeHI/II/I C OTpPaHUYCHHUEM CBCPXY
Ha p336I/IBaCMHe

yucna. [loacuer konnuecTBa OUIETOB, ?CUACTIMBBIX MO-Ka3aHCKU?.
(ITamagumutpuy-CTaiiraui, ctaThs A )KypHaia MareMaTudeckoe MpOCBELICHHE)

[Tporpamma nuctumnunsl "Kom6unaropnas ontumusanus'; 01.04.02 "[IpuxnagHas maremaTuka
U uHpopmaTHka'.

Crpanuua 6 u3 10.

3) a)-AnropuTM™ JOKaJIbHOIO MOMCKA NPU PEIIeHUH 3a7ay KOMOMHATOPHOM ONTHMHU3ALUH. 0)-
Meron orxura.

[Tpumenenue k 3agadue koMMuBoskepa (a-Ilanagumutpuy Crairiui Opo OTKUT, CM. HAaIpUMEpP

http://vuz.exponenta.ru/PDF/book/bm61.pdf + crates B Bukuneumn)



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

le/IKJIaIlHaH CTAaTUCTUKA U AHAJIN3 JAHHbIX

Heab AMCHUNIMHBI:

U3Y4YEHHE MAaTEMaTUUECKUX U TEOPETUUYECKUX OCHOB COBPEMEHHOI'O CTATUCTUYECKOTO aHAIN3a, a
TaK)Ke MOJrOTOBKA CIyllaTesed K JajJbHEHIIEH caMOCTOSTENbHON paboTe B 00JIaCTH aHaIM3a
CTaTUCTUYCCKHUX 3a1a4 HpI/IKHaILHOﬁ MaTEMaTuKU, (1)I/I3I/IKI/I 1 3KOHOMHMHKMU.

3agauu AMCHUIIIMHBIL:
O M3y4YeHHEe MAaTEMaTUYECKNX OCHOB MAaTEMaTHYECKON CTaTUCTUKU,

l HpI/IO6peT€HI/IC clymareisiMu  TCOPETHUYCCKUX 3HaHUH B o00jacTu COBPECMCHHOI'O
CTaTUCTHYCCKOI'O aHajIn3a.

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI 1O JUCHUIJIMHE (MOYJII0)

B pesynbrare ocBOCHUS AUCITUIUIMHBI 00YYaAIOIINECs JOJKHBI

3HATh:

-OCHOBHBIE TOHITHUSI MaTEMaTHUECKON CTaTUCTHUKU,

-OCHOBHBIE TI0JIX0/Ibl K CPABHEHHUIO OLIEHOK ITapaMeTPOB HEU3BECTHOTO PaCIpEEIICHHUS;

-aCUMITOTHYECKUE W HEACHMITOTHYECKHUE CBOWMCTBA OIICHOK IapaMETPOB HEM3BECTHOTO
pacrpesecHus;

-OCHOBHEBIC METOJIbI ITOCTPOCHHA OLCHOK C XOPOIIMMHU aCUMIITOTUYCCKUMU CBOMCTBAMM: METO
MOMCHTOB, MCTO MaKCUMAaJIbHOI'O npa3110n0ﬂ061/1$[, METOL BI)I60p0‘IHI>IX KBaHTI/IHeﬁg

-noHsTHE YQPEKTUBHBIX OLIEHOK U HepaBeHCTBO MH(popMaru Pao-Kpamepa;

-ONPECIICHNE M TIJIABHBIE CBOMCTBAa YCIOBHOTO MAaT€MaTH4ECKOTO OXHUAAHUSA CIy4allHOU
BEJIMYMHBI OTHOCUTEIBHO CUTMa-aJIreOpbl WU IPYrol CilydailHON BEIMUYMHBI,

-omnpeeneHne o0meil TMHEHHON perpecCHOHHON MOJIEH U METO]T HAMMEHBIIIUX KBAJPAaTOB;
-MHOTOMEPHOE HOPMaJIBHOE pacIipeieIecHue U €ro OCHOBHBIE CBOWCTBA;

-0a30BbIC MMOHATHUS TCOPHH IMPOBEPKH CTATUCTHUECKUX TUIIOTE3;

-nemmy Helimana — [Tupcona u TeopemMmy 0 MOHOTOHHOM OTHOIIEHUH TPaBIOTIO00MS;

-KpUTEpH Xu-KBaapar [Inpcona s mpoBEpKHU NPOCTHIX THIIOTE3 B cXeme bepHyIuiu.



yMeThb:

'OGOCHOBLIBaTb ACUMIITOTHYECKHE CBOMCTBA OLCHOK C MNOMOIIBIO HNPUMCHCHHA MPCACIIbHBIX
TEOPEM TEOPUU BEPOATHOCTEM;

-CTPOUTH OLCHKHU C XOPOHIMMH aCUMIITOTHYCCKUMU CBOMCTBaMH AJI MapaMETPOB HEU3BECTHOT'O
pacnpeaciCHus 1mo 3aﬂaHHOﬁ BBI60pKe H3 HETO,

-HaXOAUTh OaleCOBCKHE OLIEHKH 110 33JaHHOMY allPHOPHOMY paclpeIeiICHHUIO;
-BBIYHCIISATH YCJIOBHBIE MaTeMAaTUYECKUE OKUIAHUS C TOMOUIBIO YCIOBHBIX PAaCIpECICHUN;
-HaXOJIUTh ONTUMAJIbHbBIE OLIEHKH C TOMOIIbIO MOJHBIX IOCTATOYHBIX CTATUCTHUK;

-CTPOUTH TOYHBIC U ACUMIITOTUYCCKHUEC JOBCPUTCIBbHBIC HHTCPBAJIbI, U obnactu AJId mapaMeTpoB
HCHU3BCCTHOI'O pacCripCaciiCHus;

-HaXO0JUTh ONITUMAJIBHBIC OLICHKHU U JOBCPUTCIILHBIC obnacTH B FaYCCOBCKOﬁ JIMHEHHOM MOACIIN,

-CTPOUTh PAaBHOMEPHO HambOoJiee MOILHbIE KPUTEPUH B CIydae MapaMeTpUuYecKoro ceMeincTna
MOHOTOHHBIM OTHOILIEHUEM MPABIONIOA00MS;

-cTpouTh F-kpuTepuil At IpOBEPKHU JIMHEHHBIX TUIIOTE3 B JIMHEHHOU rayCCOBCKON MOJICIH.

BJIAJ1€Th:

-OCHOBHBIMH MCTOJaMH MaTeMaTH4YeCKON CTaTUCTHUKU IMOCTPOCHUA TOUCUHBLIX U JOBCPUTCIIbHBIX
OLOCHOK: MCTOAOM MOMCHTOB, BbI60pO‘lHBIX KBaHTHJ’IefI, MaKCHUMAaJIbHOI'O HpaBILOHO,I[O6I/I${,
MCTOJAOM HAUMCHBIINX KBAaAPaTOB, MCTOJJOM HeHTpaHBHOﬁ CTaTUCTHUKU.

-HaBBIKAMH aCUMIITOTHUYCCKOI'O aHaJIn3a CTATUCTHYCCKUX KPUTCPHUCB,

-HaBbIKaMU IIPUMCHCHUSA TCOPEM MaTeMaTU4Ye€CKON CTaTUCTUKH B MMPUKJIAAHBIX 3aa4ax (1)I/I3I/IKI/I u
9KOHOMUKH.

TeMbl U pa3jaeiibl Kypca:
1. JIunelinas perpeccus, CBOMCTBA METOJ]a HAUMEHBIIIUX KBaIpaTOB

Koadpouuuent nerepmunanuu (R2), nndpopmaunonnsie kpurepuu (AIC, BIC), merpuxku (MSE,
MAE, MAPE). TayccoBckas JnuHeHHass MOJAENb - JOBEPUTEIbHBIE WHTEpBAJIbl IS
KOA((UIIMEHTOB MOJIENH U I OTKJIMKA, TMIOTE3bl O HE3HAUMMOCTHU KOA((UIIMEHTa U TPYIIIIbI
K03 uUIIMEeHTOB, 0011as IMHEHHAs TUIIOTEe3a, CPABHEHUE MOJIEIIEH.

2. AHann3 OCTaTKOB

Jucniepcust OCTaTKOB JMHEHHOM MOJENN B YCJIOBHUSX T€TEPOCKENACTUYHOCTH, BHU3YAJIbHBIN
ananu3. Kpurepun npoBepku Ha roMOCKeaCTUIHOCTh: bpoitma-ITarana u lNonndenna-Kpanara.
[IpeoOpazoBanne boxkca-Kokca. YcroitumBbIe OIEHKH IUCTIEPCUM YaWTa, aCHMITOTHYECKas
HOPMaJIbHOCTb.

3. OO6oOueHHas JUHEWHass MOJeNIb, CTAaTUCTHYECKHE CBOMCTBA OLEHKH KO3(PPUIINEHTOB,
IIOCTPOECHUE JOBEPUTEIIBHBIX HHTEPBAJIOB



YactHble cnaydad - IIyacCOHOBCKas perpeccuu. (jor. perpeccus B MJI). baitecoBckuii
knaccupukarop. IlocTpoeHue onTHUMaIbHOrO OalleCOBCKOTO KIIacCH(PHUKATOpa C JIOK-BOM
TeopeMbl 00 onTuMaibHOCTH. KBagpaTHUHBIN 1 TMHEHHBIN AUCKPUMHUHAHTHBIN aHanu3. OueHku
napaMeTpoB, BUJ pa3jeisiomieil moBepxHocTH. HanBHbIi OaiiecoBckuil Knaccudukarop.

4. IIpomycku B JaHHBIX - THUIBI IPOMYCKOB, METO/IbI PAOOTHI

PobGacTtHas perpeccusi. MeTtonbl Ha ocHOBe Omrkaiimiero cocena - kNN, B3emeHHbIid KNN, ux
cBoiicTBa. Hemapamerpuueckas perpeccus, JIOKaJlbHOE ycpeaHeHue, orienka Hanapas-Batcona.
Ycnosus cxogumoctr orieHkn Hanapas-Barcona, BBIOOp IIMPUHBI SApa, TOBEpUTEIbHAS JICHTA.
JloxasibHasi JIMHENHAs] PErpecCMOHHAs MOJENb. PerpecCMOHHOE N1epeBO, METOJ IOCTPOECHHS,
cBoiicTBa. CiryuyaliHblii JIEC U €ro CBOMCTBA.

5. HpI/I‘-II/IHBI M30BITOYHOCTH I/IH(i)OpMaI_[I/II/I B JAHHBIX, TUIIbI METOJA0B CHUKCHUA PASMCPHOCTHU

Meron rnaBHbiXx KoMroHeHT (PCA) kak BBIOOp HampaBlICHWH C MaKCUMaJIbHOHM JUCHIEPCHECH,
dbopMyIbl IEpexo/ia B C:KaToe MPOCTPaHCTBO U 00paTHO. [lucnepcuu ob6paza, BHIOOP pa3MEPHOCTH
CKaToOro MPOCTPAHCTBA HA OCHOBE IO HEOOBSICHEHHON AUCIIEPCHH

6. Teopema 06 SVD-paznoxxenun. [Jok-Bo cymectBoBanus SVD-paznoxenus

Metonet SNE u t-SNE: nepBonauansubiii BapuanT SNE, cummerpuunsiii SNE, npobiema
ckydueHHocT, Meton t-SNE kak pemenue mpobnembl. Merog UMAP. IlocranoBka 3amaum:
rpadsl, ¢pynkimonan kadecrsa (KL). O6mue cioBa 0 ToM, Kakas ‘“MeTpuKa’ HCIONb3yeTcs, U
MOYEMY B 3TOM CIIy4ae HEeT MPOoOIeMbl MPOKIISATUS Pa3MEPHOCTU

7. Koadpdumments! koppensuuu [Tupcona, Cnupmena u Kenpamna, ux cBoicTBa

Tabmumpl conpsHKEHHOCTH 2X2, TOYHBIM TecT duiiepa, Mepbl B3aUMOCBS3H, ONpEICICHUE
KOJIM4YECTBAa Ha6J’IIOI[€HI/II7L O6IJ.[I/Iﬁ cnyqaﬁ Ta6J’II/II_I COIIPSKCHHOCTH, THIIBI BCPOATHOCTHBLIX
MO,Z[GJIeﬁ, KpI/ITepI/Iﬁ XHU-KBagpar. Binusiaue IIPU3HAKOB Ha HCJICBYHO NNCPEMCHHYIO: KOPPCIIAINH,
noaxoa € ImomMombro peiarommux ACPEBbLEB — BAKHOCTH IMPHU3HAKOB Ha OCHOBC Mean Decrease
Impurity, Permutation feature importance, Drop Column feature importance.

8. Buzpl 3a71a4 JUCIIEPCUOHHOIO aHalln3a, PUMEpPHI

Kpurepuu npoBepku 0JHOPOJAHOCTH /17151 OEpHYTUEBCKUX BEIOOPOK, TOBEPUTENIbHBIE HHTEPBAJIBI
JUIs pa3HOCTH (IIpocThie U Yuicona). [IpoBepka Ha paBeHCTBO CpeAHUX HOPMAJIbHBIX BEIOOPOK (t-
test, 3 ci1.), MpoBepKa paBEHCTBA TUCIEPCHUA, IPOBEPKa OJTHOPOJHOCTH HOPMAJIbHBIX BBHIOOPOK.
AB-tectupoBanue. [Ipunuumnel pazouenus, ocooennoctu. AA-tectol. Pa3OueHne Ha TecTOBbIE
IpYyMNIbI, CPOKH TecTa, IpOBepKa HECKOJbKMX runore3. [Ipumep, B KOTOPOM COOBITHS,
COOTBETCTBYIOIIME OJIHOMY I10JIb30BATENIO, 3aBUCUMBL. bakeTHOe ceMIUIMpOoBaHHE Kak Crocod
peleHust mpooieMbl

9. Bunpl anbTepHaTUB B HEMapaMETPUUECKOM CIIy4yae

Kpurepun CwmupnoBa u PoszenGnarra. Kputepuit Yunkokcona-MaHHa-YUTHH, €ro CBOWCTBa,
CBSI3aHHas ¢ HUM OLIEHKa napamerpa ciaBura. CBs3HBbIE BBHIOOPKH, MPEANOJIOKEHUS MOJENH,
IIPUMeEp, KOT/1a IPEIO0JIOKEHNS HE BBITOJIHAIOTCA. KpuTepuii 3HaKoB, €ro CBOMCTBA, CBA3aHHAS C
HUM OIICHKa napaMeTpa ciasura. Kpurepuil paHroBbIX CyMM YHUJIIKOKCOHA, €ro CBOMCTBA,
CBsI3aHHas C HUM OLIEHKa IapamMerpa casura. [Iposepka cummerpun

10. KomOuHMpOBaHWE KPUTEPHUEB JJIsi MOCTPOCHHS 00Jiee MOIIHBIX MPOILEIyp Ha MpUMepe
OJTHOBPEMEHHOW TPOBEPKH HA HOPMAJIBHOCTh W OJHOPOJTHOCTH JIBYX BBIOOPOK C yCIIOBHEM Ha
kKoHTpoiab FWER



CpaBHEHHE WHTEHCUBHOCTEH NIBYX AKCIIOHCHIMAJIBHBIX BBIOOPOK. CpaBHEHHE WHTEHCHBHOCTEH
IIyaCCOHOBCKUX ITpoueccoB. IlepecTaHOBOUHBIE KPUTEPUU - WAEs, NPUMEPHI I THUIIOTE3 O
CpeIHeM, a TaKKe JJIs TUTIOTE3 O PaBEHCTBE CPETHUX JIBYX BEIOOPOK. MHOXKECTBEHHAs IPOBEPKa
TUIOTE3 ¢ TOMOIIBIO TIEPECTAHOBOK: Bepcus max-T, 00001eHHbIN BapHaHT

11. OgHOaKTOPHBINA TUCTIEPCHOHHBIA aHATIU3 TS CITy4asi HE3aBHCHMBIX BEIOOPOK

F-xputepuii m kpurtepuii baprtierra, mx mnpumenumocth. Kpurtepuit Kpackema-Yommmca u
Jlxonkxuepa. Post-hoc anamuz: LSD ®umepa, HSD Teroku, kpurepuun Hemenwvs u Jlanna,
oleHKa KoHTpacTa. OTHOPaKTOPHBIN TUCIEPCUOHHBIN aHAIN3 JIJIS Cllydas CBSI3HBIX BbIOOpOK. F-
Kkputepuii, kpurepun @puamana u [leitmxa. Post-hoc ananus. JIByxdakTopHbIii AUCTIEPCHOHHBIN
aHaJIu3, Cy4ai JONOJIHUTEIBHON KOHTPOJIBHOM IPYIIIIBL.

12. IlpakTueckas aHaJIMTUKA.

Kakue ocoOeHHOCTHM B JaHHBIX MOTYT mpucyTcTBoBaTh? Boponka. Ilapagoxc CumricoHa,
npuMepel U BbiBOAbL. KoHTpadakTuBHas Mojeidb, NPUYHMHHO-CIEACTBEHHBIA 3 deKT,
CTaTHCTUYECKAasi CBSI3b, YTBEPKACHHE O TOM, YTO CBsI3b HE €CTh MPUYMHHOCTH. PaBeHCTBO
BEJIMYMHBI TMPUYUHHO-CIIEACTBEHHOTO 3¢ (deKTa W CTATUCTUYECKON CBSI3W TpU CIydailHOM
Ha3HaueHUH Bo3zaeicTBusA. KonTpadakTiBHAs MOENb HAa TpuMepe napaokca CuMIicoHa

13. OpueHTUpOBaHHbIEC AUKIMYHBIE TPa(bI, TEPMUHOIOTHSI

MapkoBckoe pacrpeselieHue Ha rpade, NpuMepbl. Y CIOBHAs HE3aBUCHMOCTh U €€ CBOMCTBA.
Ouenka pacnpeneneHuii B rpade METOJOM MaKCHUMAalbHOTO MpaBaomnofoOusi. MHrepBeHius,
cpenHuil ycioBHBIN 3 (HeKT Kak crocod OIEHKU MPUYMHHO-CIIEACTBEHHOTO 3¢ dekTa mo rpady.
[Tpumeprl. CBsI3p OLEHKM NPUYUHHO-CIEACTBEHHOTO d(h@dexTa MeToIOM HHTEPBEHIHMH C
KOHTpa(paKTHBHON MOJICIBIO.

14. TepMUHOJIOTHS B OPUEHTUPOBAHHBIX AUKIMYHBIX Ipadax

MapkoBckoe cBoHcTBO, mpumepsl. CpolicTBa d-pa3genuMocTH U d-CBA3HOCTH, Teopema 00
YCIIOBHOM HE3aBHUCHMOCTH Ha MHO)KECTBE BeplIMH. [locTpoeHHe NpUYMHHO-CIEACTBEHHBIX
rpadoB MO JaHHBIM: METOJ MHIYKTUBHOM NMPUUMHHOCTH. OIleHKa YCIIOBHOM HE3aBUCHMOCTH:
4acTHasl KOPPeJsIus, IPUIUHHOCTD 110 ' peHKepy.



AHHOTAUMH K pa004YuM MPOrpaMMam I CHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Hpuxkaagnas ¢puzndeckas KyJbTypa (BUAbI CIIOPTA 10 BLIOOPY)

Heab AMCHUNIMHBI:

CdopmupoBaTh MHUPOBO33PCHUECKYIO CHCTEMY HAyYHO-TIPAKTUYECKUX 3HAHUW M OTHOIICHHE K
(bu3HYECKOI KyIbTYpE.

3agauu AMCUUIIINHBIL:

Jns  nocTWKEHUsT IOCTaBICHHOW  LEIM  NpeAycMaTpUBaeTCs  pelIeHHe  CIEeNYHOLIMX
BOCIMTATEIbHBIX, 00pa30BaTENbHbBIX, PA3BUBAIOIINX U 03[JOPOBUTEIBHBIX 3a/1a4:

- IIOHUMAaHME COLMAJILHOMN poJin (I)HSHHGCKOﬁ KYJBbTYPBI B pa3BUTHU JIMYHOCTU U ITOATOTOBKE €€ K
HpO(l)CCCI/IOHaJIbHOI;’I JCATCIIBHOCTH,

- 3HAHUE HAYYHO- OMOJIOTHYECKUX M MPAKTHYCCKUX OCHOB (PU3UYECCKOU KYJIBTYpPhI U 3JOPOBOTO
o0Opa3a XKu3HH;

- (hpopMupoBaHME MOTUBALIMOHHO-LIEHHOCTHOI'O OTHOLIEHUS K (PU3HUECKON KYJIbTYpe, YCTaHOBKU
Ha 3JI0pOBBI CTWIb KHM3HHM, (U3NYECKOE CAMOCOBEPIICHCTBOBAHWE M CaMOBOCIHUTAHHE,
HOTPEOHOCTH B PETYIISPHBIX 3aHATUAX (PU3MUECKUMHU YIIPAKHEHUSIMU U CTIOPTOM.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00yYeHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI
3HATh:

Marepuan paszgena NpeaycMaTpUBAET OBIAJACHAE CTYACHTAMU CUCTEMOM HayYHO-TIPAKTUYECKUX
U ClIelUalIbHBIX 3HaHUN, HEOOXOIUMBIX JUIsl MIOHUMAHUS IPUPOJHBIX U COLUAIBHBIX MPOLIECCOB
(GyHKIIMOHUPOBaHUS (PU3UYECKOM KYJIbTYpbl OOIECTBA U JIMYHOCTH, YMEHMS UX aJalTUBHOTO,
TBOPYECKOTO  HMCIOJB30BaHUS JUIsl JIMYHOCTHOTO W NIPO(ECCHOHATIBHOTO  Pa3BUTHS,
CaMOCOBEPILIEHCTBOBAHMS, OpraHU3alliy 370POBOr0 CTHJIS JKM3HU NPU BBINOJIHEHUH Y4eOHOM,
pohecCHOHANBHOM U COLMOKYJIBTYPHOU nesTebHOCTH. [IoHMMAaTh posib pU3ndYecKol KyJIbTypbl
B Pa3BUTHUH YEJIOBEKA U NMOATOTOBKE CIIEIIMAIINCTA.

yMeTh:

Hcnonb3oBaTte  (QU3KYIBTYPHO-CIIOPTUBHYIO  JAEATENBHOCTh  JJIS  TOBBIIIEHHS  CBOHUX
(YHKLIMOHATIBHBIX U JABUTAaTENbHBIX BO3MOXKHOCTEH, JUISI TOCTMIKEHUS JIMYHBIX JKU3HEHHBIX U
npodeCCHOHATBHBIX LENEH.



BJaJ€Th:

CucreMoil TPaKTHYECKUX YMEHUW W HABBIKOB, OOECIICUMBAIOIINX COXPAHCHUE M YKPEIUICHHE
3/I0POBbSI, Pa3BUTHE U COBEPIICHCTBOBAHWE TMCUXO(U3MUECKUX CIOCOOHOCTEH W KadecTB (C
BBITIOJTHEHHEM YCTAHOBJICHHBIX HOPMATHBOB TIO O0IIeH (PU3NIECKONM M CIOPTUBHO-TEXHUIECKON
MOATOTOBKE).

Tembl 1 pa3aeibl Kypcea:
1. O®DII (obmas pusnyeckas MoAroToBKA)

dusnueckas MMOATOTOBJICHHOCTh 4YCJIOBCKA XapPAKTCPU3ZYCTCA CTCIICHBIO PA3BUTUSA OCHOBHBIX
(I)I/I3I/I‘-I€CKI/IX Ka4d€CTB — CHJIbl, BBIHOCJIMBOCTHU, I‘I/I6KOCTI/I, 6BICTpOTLI, JIOBKOCTH U KOOpAWHAIINU.

W nest KOMIUIEKCHON MOATOTOBKH (PU3HUECKUX CIIOCOOHOCTEH TI0AeH HET ¢ ITyOOKOM IPEBHOCTH.
Tak myuiie pa3BUBAIOTCS OCHOBHbIE (DU3MUECKHE KaueCTBa YEIOBEKa, HE HAPYIIAETCS TapMOHUS
B JICSITENIbHOCTH BCEX CHCTEM U OPraHOB 4enoBeka. Tak, K mpuMepy, pa3BUTHE CKOPOCTHU JOHKHO
MPOUCXOANTh B E€IUHCTBE C PA3BUTHEM CHJIbI, BBIHOCIHMBOCTH, JIOBKOCTH. MMeHHO Takas
CIXKEHHOCTb U MPUBOIUT K OBJIAJICHUIO )KM3HEHHO HEOOXOIMMBIMU HaBBIKAMH.

@®uznyeckue KayecTBa M JBUTATEIbHbIE HABBIKM, IIOJIyUEHHBIE B peE3yJbTaTe (U3MUECKUX
3aHATUH, MOTYT OBITH JIETKO NMEPEHECEHBI YEJIOBEKOM B JIPYTHe OOJIACTH €r0 AEATENbHOCTH, U
CHOCOOCTBOBATh OBICTPOMY HPUCIOCOOJICHUIO YEJIOBEKa K M3MEHSIOMIMMCS YCIOBHSM TpPyAa
ObITa, YTO OYEHb BaXKHO B COBPEMEHHBIX KU3HEHHBIX YCIOBHUSX.

Mex(z[y pa3sBUTHEM CI)I/ISI/I‘IGCKI/IX Ka4yCCTB H CI)OpMHpOBaHI/IeM ABUI'aTCIbHBIX HAaBBIKOB
CYHICCTBYCT TCCHAA B3aUMOCBS3b.

JlBurarenbHble KadecTBa (POPMHUPYIOTCS HEpPaBHOMEPHO M HEOAHOBpeMeHHo. Hawusbiciine
JOCTUKEHUS B CUJIE, OBICTPOTE, BBIHOCIMBOCTH JOCTUTAIOTCSA B Pa3HOM BO3pacTe.

ITousTHE O CHIIE ¥ CHJIOBBIX KaUeCTBaX.
.HIOI[I/I BCEeTrAa CTPEMUIINCH OBITh CUJILHBIMH H BCCTZIa YBaXXaJiu CUITY.

PaznnuarotT MakcumManbHy0 (a0COTIOTHYIO) CHITY, CKOPOCTHYIO CHUJTY M CHJIOBYIO BBIHOCIIHBOCTb.
MakcumManbHas CHJIa 3aBUCUT OT BEJIMYMHBI MONEPEYHOT0 ceueHus: MbImbl. CKOpocTHas cuiia
OTIPENIETISIETCS CKOPOCThIO, C KOTOPOM MOKET OBITh BBIMOJHEHO CHJIOBOE YIPAXKHEHUE WIIU
CWJIOBOI mpueM. A cuiioBasi BBIHOCIMBOCTb OMNPEIENAETCS MO YKUCIY MOBTOPEHHM CHIIOBOIO
YIPA)KHEHMS 10 KpallHEW yCTaJIOCTH.

JUnis pa3BUTUS MAaKCHUMAJIbHOM CHIIBI BBIpAOOTaH METOJl MAaKCUMAaJIbHBIX YCHUIIMH, paCCUMTAHHBIN
Ha pa3BUTHE MBIIIEYHONW CHUJIBI 332 CUET NMOBTOPEHHUS C MAKCUMAJIbHBIM YCHJIMEM HEOOXOJMMOro
yIpaKHEHUs. IS Pa3BUTHsI CKOPOCTHOW CHUJIBI HEOOXOAMMO CTPEMUTHCS HapaIlUBaTh CKOPOCTh
BBITIOJIHEHUS YIIPAKHEHUH WM TPH TOW K€ CKOPOCTH MpUOaBiIATh Harpy3Ky. OIHOBpEMEHHO
pacTeT U MakCMMallbHas CWJIa, a Ha Hel, Kak Ha ruiatdopme, Gpopmupyercs ckopocTHas. s
pa3BUTHS CHUJIOBOW BBIHOCIHMBOCTH MPHUMEHSETCS METOJ <«J0 OTKa3ay, 3aKIIoYaloluiics B
HENPEPHIBHOM YIPAXKHEHUU CO CPETHUM YCUITUEM JI0 MOJTHON yCTaIOCTH MBILIII.

UtoOBI pa3BUTh CUITY, HY)KHO:

1. prCHI/ITL MBIIICYHBIC I'PYIIIILI BCET'O ABUTATCIIBHOTO allliapara.



2. Pa3BuTh CIIOCOOHOCTH BBIIEPKUBATh Pa3IMYHbIC YCUIIUS (AMHAMUYECKUE, CTATUYECKUE U Jp.)

3. IIpnobpect yMeHHE paloHaIbHO UCIOIb30BaTh CBOIO CUITY.

Jns OwicTporo pocra CHIIBI HEOOXOAMMO TIOCTENEHHO, HO HEYKIOHHO YBEJIMYUBATH BEC
OTSTOIIEHUN U OBICTPOTY JIBMKEHHM ¢ 3TUM BecoM. Cuiia 0cobeHHO 3(hPEeKTUBHO pacTeT HEe OT
paboThl OOJIBIION CyMMapHOU BEJIHYMHBI, @ OT KPaTKOBPEMEHHBIX, HO MHOTOKPAaTHO HHTEHCUBHO
BBITNOJHAEMBIX yrpaxxHeHH. Pemaromee 3HaueHue A1 GOpMUPOBAHUS CHIIBI UMEIOT IOCIIETHUE
MOTBITKY, BBINONHSAEMble Ha ¢oHe yromienus. Jlyisg mnoBbimeHus 3()(PEKTUBHOCTH 3aHATUI
PEKOMEHJIyeTCsl BKJIIOYaTh B HHUX BCIEI 3a CHIOBBIMU YIPAKHEHUSIMU YIPAXKHEHUS
JUHAMUAYECKHE, CIOCOOCTBYIOIINE PACCIIa0ICHUIO MBIIII] U MPOOYKIAIOIINE TTOJ0KUTEIbHBIC
SMOIIUU — UTPBI, TUTABAHUE U T.II.

YpoBeHb CHIIBI XapaKTepU3yeT omnpeaeacHHoe Mop(hopyHKIIMOHATBHOE COCTOSIHUE MBIIICYHON
CUCTEMbI, 00eCIeunBaloIleH ABUTraTeIbHYI0, KOPCETHYIO, HACOCHYIO U OOMEHHYIO (hyHKIHH.

KopcerHass ¢yHkius oOecrneyrBaeT IMpH OMPEICICHHOM MBIIICYHOM TOHYCE HOPMAabHYIO
OCaHKy, a Takke (QYHKIMH T[I03BOHOYHMKA W CIUHHOTO MO3Ta, NpPEAyNpexIas TaKue
pacnpocTpaHEeHHBIC HapylmieHUS W 3a00JIeBaHUS KaKk JeQeKThl OCaHKH, CKOJHO3bI,
ocTeoXoHApo3bl. KopceTHas (yHKIUS )KMBOTA WTPACT BAKHYIO POJIb B (DYHKIMOHUPOBAHUU
MIEYCHH, JKETyKa, KAIICUHNKA, TI0UeK, TPEAYIPEeKIas Takue 3a00IeBaHUs KaK TaCTPUT, KOJIUT,
XOJISIIUCTHT M JIp. HEIOCTATOYHBIM TOHYC MBI HOT BEACT K PA3BUTHIO IUIOCKOCTOIIHS,
pacuImpeHuio BeH u TpoMoodieduTy.

HenocraTounoe KOJIWMYECTBO MBIIICUHBIX BOJIOKOH, a4 3HA4YUT, CHHXKCHUC OOMEHHBIX IMpouccCCcoOB B
MbIHIax BCACT K O KUPCHUIO, ATCPOCKIICPO3Y U APYI'UM HCI/IH(I)CKI_II/IOHHLIM 3a00J1€BaHUSIM.

Hacocnast ¢yHKIUsT MBI («MBIIIEYHBIH HACOC») COCTOMT B TOM, YTO COKpAIlICHHUE 0O
CTaTHYECKOE HAIPSHKCHHE MBIII] CIIOCOOCTBYET TICPEABMIKCHHIO BEHO3HOH KpPOBH  I10
HaIPaBJIECHUIO K CEPIILy, YTO UMEET OOJBINOE 3HAYCHUE NMPU 00ECTIEeYeHUH 00I1Ier0 KPOBOTOKA U
TuMGpOTOKA. «MBIIIEYHBIA HACOC» PA3BUBACT CHITY, MPEBBIMAIONTYI0 pa00Ty CepACUHON MBITIIIHI
U o0ecrieyrBaeT HAIOJHEHUE MPABOTO KeyJ0uKka HEOOXOAUMBIM KOJIMYeCTBOM KpoBH. Kpome
TOTO, OH UTPAET OOJBIIYIO POJIb B MEPEABIKCHUN JIMM(BI U TKAaHEBOW >KHUJIKOCTH, BIIHSS TEM
CaMbIM Ha TPOIIECCHl BOCCTAHOBIICHUS M yJaJIeHUs MPOAyKToB oOMeHa. HemocraTounas pabora
«MBIIIEYHOTO HACOCA» CIOCOOCTBYET Pa3BUTHIO BOCHAIUTEIBHBIX TPOILECCOB M 0OpPa30BaHUIO
TPOMOOB.

Takum o6pa30M HOPMaJIbHOC COCTOSAHHC MBIIIIEYHOM CHCTEMBI SBISETCS Ba)KHBIM MU YKHM3HEHHO
HCO6XO,I[I/IMI>IM YCJIOBUEM .

ypOBeHI) COCTOSIHUS MBIIIICYHOM CHCTEMEI OTpaXacTCd MOKa3aTCjIEM MBIIIICYHOM CHUJIHL.

N3 atoro CJICAYCT, YTO I 300POBbLSA HCO6XO,Z[I/IM OHpC,Z[GJ'IGHHHI’I YPOBCHBb PA3BUTHA MBILIL B
LIEJIOM U B KaXKJI0M OCHOBHOI MBIIIEYHOM rpymnme — MbIax CIrHbI, I'PyIu, 6pIOIJ_IH01"O mnpecca,

HOT, PYK.

Pa3BuTHe MBI MPOUCXOJUT HEPAaBHOMEPHO KakK I10 BO3PACTHBIM IIOKa3aTensiM , Tak U
uHAMBUAYalbHO. [loaTOMY He cnenyer popcupoBaTh BIXOJ] Ha AOJKHBIN YpOBEHb y Aetei 7-11
net. B Bo3pacre 12-15 net HaOmroaeTcs 3HaYMTENbHOE YBEIMYEHUE CUIIBI U HOPMATHBBI CHIIBI Ha
nopsI0K Bo3pacratoT. B Bo3pacte 19-29 net npoucxoaut oTHOCUTENbHAsA cTabunuzanus, a B 30-
39 et — TeHIEHIUS K CHIDKeHUIO. [Tpu yrpaBisieMoM BOCITUTAHHUH CHITHI TieJiecooOpas3Ho B 16-18
JIET BBINTH HAa HOPMATUBHBIN YPOBEHb CHIIBI M MOAIEPKUBATh ero 10 40 ser.



Heo0X0iM0 ITOMHUTB, YTO MEXK/Y YPOBHEM OTIEIBHBIX MBIIICYHBIX IPYIIIT CBSI3b OTHOCUTEIHEHO
cinabas u MMO3TOMY HOPMATHUBBI CUJIBI JOJIZKHBL OBITb KOMIIJIEKCHBIMHA H OTHOCHUTEILHO MMpOCTBIMU
IpU BBINOJIHEHUH. JIydIie TecThl — 3TO YINPaXHEHUsS! C MPEOJOJICHUEM MAacChl COOCTBEHHOTO
Tella, KOrJa YYUTHIBAaeTCs He aOCONIOTHAs CHila, a OTHOCHTENbHAs, YTO IO3BOJISET CIVIAAUTH
pasHuIy B aOCONIOTHOW cuiie, OOYCIOBICHHYIO BO3PAaCTHO-TIOJIOBBIMH M ()YHKIHOHAIBHBIMH
daxTopamu.

HopMmanbHblii ypoBeHb CUJIBI — HEOOXOIMMBIM (akTop UIsl XOPOLIEro 310pOBBS, OBITOBOIA,
npoecCuoHaNBHOM TPYJ0CIIOCOOHOCTH.

JlanpHenniee MOBBIIEHUE YPOBHS CHJIBI BBIIIE HOPMATHMBHOI'O HE BIHUSAET HAa YCTOMYMBOCTH K
3a00JIeBaHUSIM M POCT MPO(ECCHOHATBLHON TPYAOCIOCOOHOCTH, T/Ie TPeOyeTCsl 3HAYUTENIbHAs
¢dusnueckas cuna.

I'nbxocth U MCTO/JHKa €€ Pa3BUTHUSI.

HOI[ THOKOCTBIO IOHHUMAIOT CIIOCOOHOCTH K Mmax IIO AMIUIMTYC JABHXKXCHUSAM B CYyCTaBax.
['n6xocTh - MOphHOPYHKITMOHATBHOE JBUTATENIbHOE KauecTBO. OHA 3aBUCHUT:

- OT CTPOEHHUs CYCTaBOB;

- OT JIACTUYHOCTH MBIIIIL U CBSI3049HOIO aIapara;

- OT MEXaHU3MOB HEPBHOM PETYJISILIUU TOHYCA MBIIIIII.
PaznuuatoT akTUBHYIO U NACCUBHYIO TMOKOCTb.

AKTHBHas THOKOCTh - CIIOCOOHOCTBH BBITIOJNHSATH JBMKCHHS C OOJBIION aMIUITMTYIOH 3a CUeT
COOCTBEHHBIX MBIIICUYHBIX YCUIIH.

[TaccuBHast THOKOCTH - CIIOCOOHOCTH BBIMONHSTH IBUMKEHHS C OONBIION aMIUIUTYION 3a cueT
NEHCTBUS BHEUIHMX cui (MapTHepa, TsSkKecTh). BenuunHa mMacCMBHOM THOKOCTH BBIIIE
[oKasarejieil akTUBHOU THOKOCTH.

B nmnocnemnee Bpems moiydaeT pacnpoCTpaHEHHWE B CIIOPTUBHOM JIMTEpaType TEPMHUH
“crienanbHas TMHOKOCTH” - CIMOCOOHOCThH BBITIOJNHATH JABWXKEHUS C OOJIBIION aMILTUTYION B
CyCcTaBaxX W HAMpaBIICHUSIX, XapaKTEPHBIX i1 M30paHHOW CHOPTHUBHOW crnernuanu3anuu. [lon
“o011ei rHOKOCTHIO”, B TAKOM CITy4yae, IOHUMAeTCsl THOKOCTh B HauboJjiee KPyMHbIX CycTaBax U B
Pa3INYHBIX HANpPaBICHUSX.

KpOMe MNEPCUUCIICHHBIX BHYTPCHHUX (1)aKTOp0B Ha THOKOCTHh BJIMSIIOT M BHEIIHHE q)aKTOpBIZ
BO3pPacT, IOJ, TCJIOCIIOKCHHUEC, BpPEMs CYTOK, YTOMIICHUC, PA3MHUHKA. [Toka3arenn THOKOCTH B
MIIaIINX U CPCAHUX KJIacCax (B CpeI[HeM) BBIIIIE MTOKa3aTene CTAapUICKIIACCHUKOB, HanOOJIbIINH
pupocT AKTUBHOU T'MOKOCTH OTMEYACTCS B CpCAHUX KJIaCcCax.

[TonoBeie paznuyusi OMpPEesioT OHOJOTHYECKYI0 THOKOCTh y neBouek Ha 20-30% BbImie mo
CpaBHEHHUIO ¢ MalTbuukamu. JIydiie oHa COXpaHsAETCs y JKEHIIUH U B TIOCIEAYIOIICH BO3paCTHOM
MePUOJIUKE.

BpCMH CYTOK TaK’KC BJIMACT Ha TI/I6KOCTB, C BO3paCTOM 3TO BJIIMAHUC YMCHBINACTCA. B YTPCHHHC
4yachl THOKOCTh 3HAYUTEILHO CHHUIKCHA, JIYUIIHNC IMOKa3aTCJIn THOKOCTH OTMeUaroTces ¢ 12 A0 17
qacoB.



YToMiIeHHE OKa3bIBACT CYIIECTBEHHOE M IBOMCTBEHHOE BIMsIHUE Ha THOKOCTh. C OJTHOM CTOPOHHI,
K KOHIIy pa0OThl CHIDKAIOTCS MOKA3aTeNN CHJIBI MBI, B PE3yJIbTaTe Yer0 aKTUBHAS TMOKOCTh
ymenbiiaercss 10 11%. C apyroil cropoHbl, CHMKEHUE BO30Y)KIEHHUS CHJIBI CIOCOOCTBYET
BOCCTAHOBJICHHIO JIACTHYHOCTH MBI, OTPAHUYUBAIONINX aMIUTUTYAY JABMKCHUS. TemM caMbIiM
MOBBIIIAETCS MACCUBHASI THOKOCTH, MOJIBHXKHOCTD yBenuuBaeTcs 10 14%.

HebnaronpustHsle TeMnepaTypHble YCIOBUS (HU3Kas TEMIEpaTypa) OTPULATENIbHO BIMSIOT Ha
BCE PAa3HOBHJHOCTH THOKOCTU. Pa3zorpeBaHue MblIIIll B MOATOTOBUTEIHHOW YacTh y4eOHO-
TPEHUPOBOYHOTO  3aHATHsSl [EpEeJ  BHIIOJHEHHUEM OCHOBHBIX  YIPaKHEHUW  MOBBILIAET
MOJIBUJKHOCTD B CyCTaBax.

Mepuinom THOKOCTH SIBISAETCS aMIUIUTyAa ABMOKEHUH. [l moiydeHus TOYHBIX JAHHBIX 00
aMIUIUTy€ JABWOKCHUM  MCIOJB3YIOT METOAbl CBETOBOM  PETUCTpPAlUU: KHHOCBEMKY,
UKJIOrpaduio, peHTTeHO-TEICBU3UOHHYIO CheMKY H JIp. AMIUIMTYA JBMKCHUN HU3MEpsIeTCs B
YIJIOBBIX I'pajsycax WIA B CAHTUMETPAX.

CpencrTBa 1 METOJIBI:

Cpe,[[CTBOM Pa3BUTHA THOKOCTH SIBIISIFOTCS YIIPA’)KHCHUS HA pACTATUBAHU. Hx ACJAT Ha 2 IpYIIIbI:
AKTHBHBIC M IIACCUBHLIC. AKTHBHEIC YIIpa)KHCHUA:

- onHO(a3HBIE U MPYKUHUCTHIE (CIBOCHHBIE, CTPOCHHBIC) HAKIIOHBI;

- MaxoBbI€ U (PUKCUPOBAHHBIE;

- CTaTUYECKHE YIPAXXKHEHUS (COXPAaHEHHE HEMOABUKHOTO MOJIOKEHUS C
MaKCUMAaJIbHOW aMILTUTYAOM).

[TaccuBHBIC yIpakHEHUS: 11032 COXPAHSICTCS 332 CUET BHEIIHUX CWI. [IpUMEHsISI X, TOCTUTAIOT
HauOOJIBIIMX T[OKa3aTened TuOKocTu. /[l pasBUTHS aKTHBHOM THOKOCTH A(PQPEKTUBHBI
VIIPaXHEHUS Ha PaCTATUBAHUE B JHHAMHUYECKOM PEKIME.

OO6miee Meroanueckoe TpeOOBaHME /I Pa3BUTUS THOKOCTH - 00s3aTE€NbHBIN pa3orpeB (10
HOTOOTI[GJ'IGHI/I?[) nepezl BBITIOJITHCHUCM ynpa)KHeHI/II\/’I Ha paCTSIFI/IBaHI/IC.

B3anMHOe cONpOTHBIEHUE MBI, OKPYKAIOIIMX CYCTaBbl, UMEET OXPAaHUTEIbHBIA >PPEKT.
VIMeHHO NO3TOMY BOCHHMTaHHE TMOKOCTH JOJDKHO C 3armacoM o0OecrednBaTh TpeOyeMyr Max
aMIUIUTYy IBUKCHHUI U HE CTPEMHUTHCS K NIPEJEIbHO BO3MOKHOM CTENEHU. B rocnennem ciydae
3TO BEJET K TPAaBMUPOBAHUIO (PACTSKEHUIO CYCTaBHBIX CBSI30K, IPUBBIYHBIM BHIBUXAM CYCTaBOB),
HapyILIEHUIO MPAaBWIBHONW OCaHKH.

MpBinel  MaIOPACTSKUMBL, [TOTOMY OCHOBHOM METOJ BBINIOJIHEHUS YNPAXHEHWW HaA
pacTsruBaHue - TOBTOPHBIN. Pa3oBoe BhINOIHEHHE yIIpakHEHUH He 3 dekTuBHO. MHOrOpazoBbie
BBIIIOJIHEHHUS BEAYT K CYMMHPOBAHHUIO CIEJOB YIPAXHEHUS U YBEIUYECHHE AaMILIATYHbI
CTAHOBUTCS 3aMETHBIM. PEKOMEHIyeTCsl BBINOIHATD YIIPAKHEHUS HA PACTATMBAHUE CEPUIMU 110
6-12 pa3, yBenuuuBas aMIUIUTY1y ABHKEHHUN OT CepUU K cepuu. Mexy cepHsiMU 1eJIecoo0pa3Ho
BBITOJIHATH YIPAXKHEHUS HA pacciablieHue.

Cepun ynpa>KHEHUW BBIMOJIHIIOTCS B ONPEAEIEHHOMN MOCIEA0BATEIbHOCTH
- VI PYK,
- UI TYJIOBUILA;

- JUIA HOT.



Boree ycnenmHo mpoMCXOAUT BOCIMTAHUE THOKOCTH TPU €XKETHEBHBIX 3aHATHSIX WM 2 pa3a B
neHb (B BUE 3a1aHui Ha 1oM). Haunbonee 3¢ (hekTHBHO KOMIUIEKCHOE TPUMEHEHHE YIIPasKHEHHH
Ha pacTaruBaHue B cienyronieM coudetanuu: 40% ynpakHeHUM akTUBHOro xapakrtepa, 40%
YOpaKHEHU maccuBHOro xapakrtepa u 20% - cTaTU4ecKoro. YIpaKHEHUsI Ha pacTATMBAHHE
MOYKHO BKJIIOYATh B JIIOOYIO 4acTh 3aHSATHI, OCOOEHHO B MHTEpBAJaX MEXIy CHJIOBBIMH H
CKOPOCTHBIMHU YIIPAXHEHUSIMHU.

B miazameM mIkoibHOM BO3pacTe MPEUMYIIECTBEHHO HCIOIb3YIOTCS YINPAKHEHUS B aKTUBHOM
JTUHAMHYECKOM pEKHMME, B CPEJHEM M CTapllieM Bo3pacTe - Bce BapuaHThl. llpuuem, ecnu B
MJIQIIINX U CPEeIHUX KJaccaxX pa3BHBAaeTCs MOKOCTH (pa3BUBAIOLIUI PEXHM), TO B CTapIIMX
KJIaccax CTaparoTCsa COXPAHUTh JOCTUTHYTHIM YpOBEHB €€ pa3BUTHS (IIOCPIKUBAIOLIUI PEXKIM).
Hawmnyumme noka3arenu ruOKOCTH B KPYIHBIX 3BEHbAX Tella HabIto1aloTes B Bo3pacte 10 13-14
JIeT.

3akaHuyMBas PACCMOTPEHHE pa3BUTUS (U3MYECKHX KayecTB B IHporecce (U3NIECKOTO
BOCIIMTAHUS, CIEAYET aKIEHTUPOBATh BHUMAaHHE HAa B3aWMOCBS3M MX PA3BUTHUSI B LIKOJIBHOM
Bo3pacte. Tak, pa3BUTHE OJHOI0 Ka4eCTBa CIIOCOOCTBYET POCTY ITOKa3aTeNed APYruxX (PU3nIecKux
kadecTB. VIMEHHO 3Ta B3aUMOCBS3b 00YCIOBIMBAET HEOOXOIUMOCTh KOMIUIEKCHOIO HOAXOa K
BOCIIUTAHHIO (PU3MUYECKUX KAYECTB Y IIKOJIBHUKOB.

3HauyMTeIbHbIE MHBOJIIOIMOHHBIC U3MEHEHUSI HACTYIAIOT B MTOKUJIOM U CTap4YecKOM Bo3pacte (B
CBSI3U C M3MEHEHUEM COCTaBa MBI M YXY/IIEHUEM YIPYro-3JacTUYeCKHX CBOMCTB MBIIIL U
cBs30K). HyXHO HpOTHBOJEHCTBOBATh PErpecCUBHBIM HM3MEHEHHUSM IyTEM HCIOJIb30BaHUS
CHeLHaIbHbIX YIPAKHEHUH ¢ TeM, YTOOBI OJAEPKUBATh THOKOCTh Ha YPOBHE, OJIM3KOM K paHee
JOCTUTHYTOMY.

BriHOCIMBOCTE.

BriHOCIMBOCTD OonpeacisiCT BO3MOKHOCTD BBITIOJIHE



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MmaTeMaTuka 1 HHGopMaTHKa

Hanpasiennocts: MaTtemaTuka

IMpuxaagHoe MamIMHHOE O0yUYeHUe

Heab AMCHUNIMHBI:

chOpMUPOBATh TEOPETUYCCKHUE M TPAKTHUYECKUE 3HAHWS B 00JacTH OOYYCHHS MAIUH,
COBPEMEHHBIX METOJIOB BOCCTAHOBJICHHUS 3aBHCHUMOCTEH MO AMIHUPHUUYECKUM JaHHBIM, BKIOYAs
JTVCKPUMUHAHTHBIN, KIIACTEPHBIA M PETPECCHOHHBINA aHATN3, YaCTUYHOE 00ydeHHE.

3agauu AMCHUIINHBIL:

MPAaBWIILHO (OPMYIUPOBATH 33Ja4y B TEPMHUHAX MAIIMHHOTO OOYYCHHsI, OBJAJICTh HABBIKAMU
MPAKTUYECKOT0 PEIICHUS 3a7a4 HHTEIUIEKTYaJIbHOTO aHAIN3a TaHHBIX.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3synbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOMKHBI
3HATh:

OCHOBHBIC IIPUHIOMUIIBI H HpO6HeMaTI/IKy TCOPUU 06yquH$[ MalllhH, OCHOBHBIC COBPCMCHHLIC
MCTOABI 06y‘leHI/II/I 1o mpeueaAcHTaM — KJ'IaCCI/I(I)I/IKaI_II/II/I, KJIaCTCpU3aluu U perpeCCuu.

yMeTb:

(dbopManu3oBaTh NOCTAHOBKU NMPUKIIAJAHBIX 3aa4 aHaJIu3a JaHHBIX, UCIIOJIb30BaTh COBPEMEHHBIE
MeTO/Ibl O0yUEHUS 10 MpeLeIeHTaM JUIsl peleHusl MPaKTUYECKUX 3ajayd, OLEHUBAaTh TOUHOCTb U
3¢ (HEKTUBHOCTD MOTYUEHHBIX PEIICHUN.

BJIA/1€Th:

OCHOBHBIMH INOHATUAMHA TCOPHUU MAILIMHHOT'O 06yqu1/I51.

TeMbl u pa3jaesibl Kypca:
1. Metoasl 00pabOTKH €CTECTBEHHOTO SI3bIKA

[IpencraBieHne TEKCTOB B BEKTOpHOH dopme. Kimaccnyeckue moaxoas! M MOAXOAbl, OCHOBaHHBIE
Ha TayOokom oOydenun. Word2vec, GloVe. JlatenTHOe (CKpBITOE) TMpeACTaBlIeHUE
MOCIIEA0BATEIHHOCTEN C MOMOIIBI0 PEKYPPEHTHBIX HEHPOHHBIX CETEH.



[Ipobnema 3aryxaromero u rpagueHta (Vanishing gradient). I[IpobGrmema Bcruiecka aMILTATYIbI
rpaauenta (Exploding gradient). CBepTouHbIE CETH B aHATU3€ TEKCTOB.

Mamunnsiil nepeBoj. Mictopuueckuii 3kckypc. CTaCTUCTUUECKUM MalIMHHBIA TiepeBojl. OneHka
KauecTBa rnepeBojia. Heliponnsle cetu B MammmHHOM niepeBoe. [lonstue koauposiuka (encoder)
u aexoauposirka (decoder). JIyaeBoii mouck (beam search).

Mexanu3m BHUMaHHUs (attention) B UCKYCCTBEHHBIX HEHPOHHBIX ceTsX. MexaHu3M BHUMaHUA B
MAaIIMHHOM MEepPEBO/IE.

Apxwurekrypa Transformer (Attention Is All You Need). Mexanu3swm self-attention.

[IpenoOyuennsie mpencrasineHus (embeddings). ApXUTEKTYpbl W TPHUEMBI, UCIOIb3yeMbIe B
ELMo, GPT (1, 2, 3), BERT, RoBERTa.

2. Beenenue B o0yueHue ¢ MOAKPEISIEHUEM

HcTtopuueckuii s3xkckypc. OCHOBHbIE NOHATUS 00y4YeHMs ¢ mojkperuieHueM. Ctparerusi. ATeHT.
Cpena. MeTo nepeKpecTHOM SHTPONUH. | eHeTUYECKUM alTOPUTM.

VYpaBuenus bemnmana. Metnonsr value iteration, policy iteration. Value-dynkuus, q-GpyHKIus.

Oo6yuenne 6e3 momenu cpenbl. Q-learning. ITpoGnema aBTokoppensiuu. Double Q-learning.
Experience replay. O630p AOCTHXEHUI MOCIEAHUX JIET.

OneHka rpaJyeHTa JUlsl B CIy4asx, Korjia HaliTu TpaJlueHT aHAIMTHYEUYCKH He MpeACTaBiIsIeTCs
BO3MOXHBIM. Log-derivative trick. I'paguent mo mnomutuke (policy gradient). Asroputm
REINFORCE.

[Tonydyenue Gosnee ycTOHUYMBBIX OLIEHOK Ha rpaaueHt. Baselines. Meron Advantage Actor Critic
(A2C).

Metoapl 00ydeHus ¢ OJIKpEIUIeHUEM B PUKIaIHbIX 3aaauax. Self-critical Sequence Training (B
3aJjaue TeHepalui TeKCTa).

3. I'my6okoe oOyueHre B KOMIIbIOTEPHOM 3PEHUH



Uctopuueckuii s3kckypc. MeToibl, UPOKO MCTOIB30BABIIKMECS 0 MONMYJISIPU3ALMU HEHPOHHBIX
cereid. [IpenoOyuennsie moaenu. JlooOyueHne Moieselt o KOHKPETHYIO 3a/1a4y.

3amaua pacrno3HaBaHUs U OOHapyXeHHs1 00beKTOB Ha m3o0OpakeHuu. Object detection. O630p
HCIONIB3YyeMBIX T10,1x0/10B Ha nmpuMepe apxuTektyp: R-CNN, Fast R-CNN, Faster R-CNN, YOLO
1,2,3,4).

CermeHTanus n3o0paxxeHuii. O030p MCMOIB3YEMBIX MMOAX00B Ha mpumepe apxutektyp U-Net,
Mask R-CNN.

[lepeHoc cTumneit MexXIy U300paKEHUSIMU C MIOMOIIBI0 HEHPOHHBIX CETEH.

I'enepatuBHble ceTH. Bapuannonnsiii aBrokoaupoBiiuk (VAE). ['eHepaTuBHBIE COCTSI3aTE/IbHbBIE
cetd (GAN). IlonsiTue reneparopa u AUCKpUMHUHATOPa. MHOTOKpUTEpHATIbHAS ONITUMHU3ALINS.

O0630p aKTyasJbHBI 33424 KOMIIBIOTEPHOTO 3PEHHsS: OMOMETPHS, TPEKHHI OOBEKTOB B Kajpe,
aHaJIu3 IIOBCACHUs, OIICHKA [[OpO)I(HOfI CUTyallud B aBTOIIMJIOTAX, IOBBLIMICHUC pPa3pCHICHUA
(super-resolution imaging) u mp.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

IIporpammupoBanue Ha Rust

Heab AMCHUNIMHBI:

OBJIQJICHUE CTYJEHTaMU IIPaBUIl SA3bIKa IIPOrpaMMHUpOBaHKs Rust U mpreMaMu UCIOJIB30BaHUS
A3bIKa Rust B IpakTuke nporpaMMUpOBaHUS.

3agauu AMCHMILIMHBI:

- n3y4yeHue 0a30BbIX U MPOJABUHYTHIX BO3MOKHOCTEN sA3bIKa Rust.

- pacmpocTpaHeHHe ero CpeIu MOJIObIX Pa3pabOTUHKOB.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbrare ocBOCHUS AUCIUIUITMHBI 00YJarONIUecs JOIKHBI

3HATh:

MIPUHIIUI UCIIOTHEHUS nporpamMM Ha Rust

yMeTb:

peann30BbIBaTh OMOIMOTEKY 00IIEro Ha3HAaYeHMsI 110 3aJJaHHBIM UHTep(elicam;

BJAJ€Th:

HaBbIKaMU padOThl ¢ 00BEKTaMHU U MOTOKaMH U KPYro30pOM B BBIOOPE apXUTEKTYPHOI'O PELIEHUs
IIOCTaBJIICHHOH 3aa4H.

TeMbl U pa3jaeiibl Kypca:
1.1. 3napasctByi, Rust! O6cyxnenue s3pika. CpaBHeHue ¢ C++. OCHOBBHI S3bIKA.

- [Touemy Ham BooO1ie HykeH Rust? Kakue npobiems Rust pemmaer? I'ne npeanonaraercs
ucnonp3oBath Rust? Kakue kommanuu yxke wucnonb3ytoT Rust? I'me wHaiitu  paloty
nporpammucTom Ha Rust?

- Yro 3gauar safe n unsafe. Uro 3magar sound u unsound. Yro Rust cunraer Ge30macHbIM.
dopmanbHas moaens RustBelt.



- Karouesple crnosa let m mut. Tunser i8...1128, ul...ul28, isize, usize, 32, f64, bool.
Jlurepainsl. Shadowing.

— KiroueBoe coBo as i MPUMUTHUBHBIX KacTOB. HeTpaH3UTUBHOCTH KacTOB.
- Oynkiuu. KiroueBoe ¢i1oBo return. BeipaskeHust U yCiIoBus.

— struct. Functional update. self u Self. KitoueBoe cioBo impl. AcconmnnpoBanbie GyHKINU.
3HaueHue .

— enum. size_of enum u auckpumunant. std::cmp::Ordering. CpaBHEHHE ¢ enum | union u3

C++.

— Cunrakcuc if, while. ImenoBannsiii break. CunaTakcuaeckuii caxap if/while u let.

— match. Range matching. MuosxecTBeHHbIe marTepHbl. Binding modes. JlecTpykrypusammsi.
— BriBog THIIOB.

— T, &mut T, &T.

- Beenenue B generics. Benenue B Vec u ero unrepdeiic. Cnaiics &[T].

— Hanomunanue o std::reference wrapper uz C++.

— Unit tum ().

- panic!, unimplemented!, unreachable!, todo!.

- loop. “Henacenennsit” tum !.

— Borrow checker: kak He cnaThcs U BeIyunuTh Rust. Mexanusm “3auMcTBOBaHUS .

- Beenenne B akocuctemy Rust. [Tnarunaer VS Code: odduipanbHbiii u rust-analyzer.

— Hanucanue npocroii nmporpammsl Ha Rust: komanaa cat. std::prelude. OcHoBbI cargo u
rustc.

2.2. CranpmaptHas OMOIMOTEKA U KOJUIEKIINH.

- Compound Tumsl array u tuple. UTo u3MeHsieTCsi, KOrJia X pa3mep OOJIbIION.
— Result u ero unrepdeiic.

— Option, ero uaTepdeiic 1 ONTUMU3ALNYA KOMIUISATOPA.

- VecDeque u ero uarepdeiic.

— HashMap, HashSet u ux unrepdeiic. ACUMOTOTHKH.

— BTreeMap, BTreeSet u ux unrepdeiic. [louemy B-nepeBo He MokeT OBITH HOJHOMU
3amMeHoM std::map.

— LinkedList, BinaryHeap u ux unrtepdeiic.

— String. Cnyuaiineiii noctyn. UTF-8. &str u Hanmomunanue o string view u3 C++. char u
3Hauenue nmouatus Unicode scalar value.



- Annokaruu Ha kyde: Box, Rc, Cow u ux unrepdeiic. YnomuHanue Arc.

— [Touemy Rc HemytabeneH.

— Monyns std::cell. Interior mutability. Cell, RefCell. Reentrancy.

— std::mem moxyne u ero 6e3onacHeie GyHKIUU: size of, swap, replace, forget, drop.

— Ocnosl Drop checker. Drop flags. CtabwibHOCTh mopsiaka drop u npuunsbl. [Topsaok
VUHUIIAATA3AINH.

— Exotically sized types: ZST, DST, Empty. Konteiinepsi, ocoberro Vec, korna T - 310
ZST.

- NonNull, NonZero.
— print!, println!, eprint!, eprintln!, write!, writeln! u 6moxuposanue IO.

- BufReader u BufWriter. x untepdeiic 1 yMeHbIICHHE YHCIIa aJUIOKALUH.

3.3. TpeiiTel. DyHKIIMOHAIBHBIE BO3MOXKHOCTH s3bIKa. ITEpaTopsl.

— Tpeiitel. Return type polymorphism. ABromatnueckue TpeiTsl. KiroueBoe cioBo where.
Extension traits.

— OcHoOBHbIE TPEUTHI CTaHAAPTHON OMOIMOTEKH U uX Bo3MoxkHocTH. Default, Clone, Copy.
[Touemy onu He reHepupyroTcs no ymonuanuto? Ord, PartialOrd. Eq, PartialEq. Hash, Hasher.
Drop, ManuallyDrop u umuoma RAIIL. Ilouemy Henb3s momaratbes Ha drop order. Deref,
DerefMut, Borrow. Index and IndexMut.

- Monyis std::ops. Tpe#iter Add, Sub, Mul, Div, Rem, BitAnd, BitOr, BitXor, Shl, Shr u ux
-Assign BapuaHThl. Not, Neg.

— Tpeiiter Debug u Display. Formatter. Motusanus ux ausaiina. Tpeit ToString.

- Tpeittet FnOnce, Fn, FnMut. 3amsikanus. Capture clause. KiroueBoe cioBo move.
Variable rebinding B oTAenbpHOM 00J1aCTH BUIUMOCTH.

— Monyns std::convert. Tpeittrsl From u Into, TryFrom u Trylnto, AsRef u AsMut. ®ynkuus
identity.

- ACCOHI/II/IpOBaHHe THUIIBI 1 KOHCTAHTHI.

- Wrepatopel. JlenuBocte uteparopoB. Tpeittsl Iterator, Intolterator. Mmmnnementanuu
utepatopos B std. iTepaTtopsl B panTaiime.

— API ntepatopos: map, filter, fold, flatten u npyrue.
- MotuBanus nu3aiiHa Tpeiita lterator.
— NuBanmnanus ureparopos B C++ u Rust.

— WrepaTops! u BekTopu3anus. Kak BepHyTh HTEpaTop ¥ 3aMbIKaHUE U3 QYHKIIMH: KIIIOYEBOE
cioBo impl.

— [Tonesnnie pynkimu u3 Moy std::iter: from fn, empty, once, repeat, repeat_with.

- Tpetiter Fromlterator, ExactSizelterator, DoubleEndedlIterator, Index, IndexMut.



- collect, flatten 1 BX UMILIEMEHTAIHS.

4.4, Tabnuna BUPTyaIbHBIX METOJOB. YIpaBlieHHWE MaMAThIO U (opMajibHBIE KOpHHU System
safety.

- Tabmuua BupTyanbHBIX METOAOB. ToJcTeiii ykaszarens. KiroueBoe cmoBo dyn.
Junamudeckas nucrnerdepusanus. JlmHamuueckas gucrnierdepu3anus Ha creke. Dynamically
sized types.

- Monyns std::any. Tpeit Any.

— Type coercion u subtyping. Fully Qualified Syntax u xoria ero Hy>KHO UCTIOJIb30BATh.
— Object Safety. Generics B Ta0yuile BUPTYaIbHBIX MeTOI0B. Hash 1 nHmaiftHuHT.

— Kaxk Rust ynmpasnsier namsatero: aliasing u mpasusio “Aliasing XOR Mutability” (AXM).
- Borrow checker, affine cucrema TuIos.

— Lifetimes. ImenoBanusie ccouiku. Lifetime elision. Reborrowing.

— Heorpanunuennsiii 'static lifetime: mouemy oH HaM HY>K€H M KaKO€ OH UMEET OTHOIICHHE K
OCTaJIbHBIM JIal (pTaliMaM.

- Higher-Rank Trait Bounds (HRTB). Variance.
— KiroueBoe cioBo ref u match. Two phase borrows.
- Drop checker. Csi3p mexxy PhantomData u variance inference.

— OnepaTop TOYKa U IIpaBUJia aBTOMATHYCCKOI'O BbIBOIA TUIIOB.

5.5. MeranporpammupoBanue B Rust. Hanucanue nauomMatnyHoro Koja.
- Generics. Monomop¢wusanusi. CTaTHYeCKUil U TUHAMUYECKHUN TOTUMOP(U3M.
- Trait specialization.

- [IpyurHa, MO KOTOpPOW HET YaCTUYHOM CHelualii3allud generics: OTBpPaTUTENbHbIC
nocnenctsust SFINAE.

— Makpocel. macro_rules!. Ilarrepus, $crate. Waentuduraropsl. ['MreHHYHOCTS.
[Tpo6nembr MakpocoB. BHyTpeHHME MaKpOCHI.

— OcHoBHI KkpeifTa serde.

— AtpubyTsl. non_exhaustive, deprecated. Makpocsr env!, option_env!, stringify.

- VYcnoBHast KOMIWISIUS U KpeuT cfg-if.

— [Ipouenypusie makpocsl. derive, cfg, test. recursion_limit aTpuOyThI 17151 MaKpPOCOB.
— OcCHOBBI KpeiiTa syn.

- MertanporpammupoBanue. BpruncieHne KOHCTaHT M KitodeBoe cioBo const. Const
generics. ['eHepaus KoJja MakpocaMH.



— [Tarrepusl mpoekTupoBanms: command, interpreter, newtype idiom, strategy, visitor,
builder, fold.

— AHTUTIATTEPHBI MPOSKTUPOBAHUS: UcToNb30BaHue deref polymorphysm.

— CoBeThI HaITMCaHU HINOMAaTH4YHOI'O KOJa.

6.6. Pabora c daitmoBoii cucremoi. dopmanbHbIE KOpHHU System safety: wmccriemoBaHust
RustBelt.

— Pabota c ¢aitnoBoii cucremoii ¢ moaynem std::fs. CpaBaenue nu3aiina Rust u Go.

— Cratbst GhostCell. Obcyxienne cuiabl CUCTEMBI TUIIOB M CTATHYECKHUX MPOBEPOK B Rust.

— Aliasing model. Ctatps stacked borrows.

7.7. Tlakernsiit MeHemKep sa3bika Rust: Cargo. O6paboTka omrmdok.
— Cargo. Crates and modules. Compilation unit. What’s in a crate. Coherence.

— Crpykrypa Cargo makera. Cargo.lock, semantic versioning. Rustup. crates.io. Twurbr
OMOIMOTEYHBIX KPEUTOB.

— use, mod, pub, super, crate. I'ae pub He paboTaer.
— Penusnsiii nukit Rust. Ceipbie naeHTHPUKATOpE. MUTPHUPOBAaHUE HA IPYTYIO BEPCHIO.

— O6pabotka omubok. Recoverable u unrecoverable omm6ku. [Tanuka u stack unwinding.
Unwind safety. Result<T, E>. Onepatop ? u yctapeBumii try!. Jlydmme npakTuku oo6paboTku
OLINOOK.

— Exception safety: MUHHMaNbHBIM 1 MaKCUMaJbHbIH YPOBEHb.
— VYnpasienue manukoii. catch unwind, resume_unwind.
- Tpeiit Error u ero npo6iaemsl.

— OcHoBbl KpeiiToB anyhow u thiserror.

8. 8. ABTOMaTHueckue cpeacTBa BepH(pUKaMU U MOANepKKH Rust koxa.
— Clippy 1 JTUHTHI.

— Rust analyzer.

— MIR unrepnperarop Miri.

- Rudra.

— WNuctpyments Dynamic Symbolic Execution (DSE): Rust verification tools (RVT), Cargo-
KLEE.

— Mopnen uekepsl: Rust Model Checker (RMC), SMACK



HNuctpymenTs! Bepudukanun: Haybale, Stateright.

MHuoronorouHoe nporpaMmupoBanue B Rust.

Monens mamstu Rust. Orderings. Connection of memory safety and absence of data races.

Monyns std::thread.

[Toroku. Thread builder. O6nacts BumuMocTu u static. thread::scoped u ero npo6seMsl.

Closure scope. manuka B closure scope.

10. 10.

11. 11.

OCHOBBI KPEHTOB rayon u crossbeam.
Tpeiitel Send u Sync. Unsafe tpeiiTel. Ord u undefined behavior.
std::atomic: Atomic u fence.

Arc u npumep undefined behavior B unsafe kone. Mutex u poisoning. RwLock. Lazy.

AcnHXpOHHBIN Rust 1 HETBOPKUHT.

MotuBanus qu3aiiHa aCHHXPOHHOI cTopoHbl Rust.

async u await.

Stackless coroutines.

Tpeiit Future. Co3znanue sk3ekyTopa.

Pin, Unpin u mpumeps! ux ucrnonp3oBanus. PhantomPinned.
OO6cy>kaeHne yCTpoicTBa pa3IMuHbIX IPOTOKOJIOB HETBOPKHHTA.

Mopnens Open Systems Interconnect (OSI). Hanomunanue o Ethernet, IP, UDP and TCP.

HetBopkunr B Rust. Moy std::net. IpAddr. TcpListener, TcpStream u UdpSocket.
Coxpanenne meTpuk B Rust.

OcHoBbl kpeiiToB tokio u loom.

Unsafe Rust. Penpe3enTanust THIIOB B HaMsITH.

KiroueBoe ciioBo unsafe. Kontpakt mexny safe u unsafe komom. Uto ymeet unsafe. Korna

HaMm HyxeH unsafe. IIpo6nema: G6e3omacHbiii mem::forget. mem::transmute. KiroueBoe ciioBo
static. UnsafeCell. Yka3arenu: *const T, *mut T.

MaybeUninit.  Ontumuzaumu — komnwistopa,  Container<MaybeUninit<T>>> u

Container<T>.

Unsafe tpeiitel. [Ipo6emsi ¢ safety y BTreeMap u Tpeiita Ord.
WTF-8. PathBuf u Path.



— CString u CStr. OsString u OsStr.

— OcHoBbI KpeiiToB cbindgen u rust-bindgen.

— Drop checker. ATpubyt may dangle.

— Nmmnnemenrtanus split_at mut.

- OO6cyxaeHrne UMIIEMEHTaluKA Vec.

- OO6cyxnenre nMIieMeHTanuu Arc u Mutex.

- Monyns std::alloc. @ynkiuu alloc, alloc_zeroed, dealloc, Layout. GlobalAlloc.

- realloc B Rust u C++. Kak move paboraer B Rust u C++. Korma nomaercst move B C++.
OO6cyxnenue kperita moveit. KomupoBanue u kiionupoanue B Rust.

— Leaking. O6cyxaenue kpeiira once_cell.

— Penpesenrtanms tunos B mamsatu. Exotically sized type Extern. enum B mamsatu. ["apantun
Option. “Pa3metka” nannbix: C, transparent, u*, i*, packed, align(n). [Topsinok nmoneii.

12. 12. Rust 1 B3auMOIeHCTBHE C IPYTUMHU SI3BIKAMU U ONEPAITMOHHON CHCTEMOH.

— Cexuun .data, .rodata, .bss u .text. CtpykTypa Kyuu u creka. [lepenonnenue Oydepa.
- Hcnonp3oBanne C/C++ koma u3 Rust. Mcnons3zoBanue Rust koga nz C/C++.

- Cocrosinue Rust ABIL

— Cosetnl 1t Hanmcanusa FFI.

— O6paboTka CUTHAJIOB.

— Bb130BBI METOIOB S/1pa.

— Cocrostaue Rust B siipe Linux.

13. 13. Texuuku yckopenus Rust xona.

— Monyne core::arch u SIMD. core:intrisics U €ro HCHOJb30BaHWE B CTaHAAPTHOU
O6ubamoreke.

— Monyns std::hint.

- Link-time Optimization (LTO).

- Profile-guided Optimization (PGO).

- [TpodumnupoBanue Rust kona.

- WNunaitnuar kona. [IpuduHbl 1 TpUMEpHI.

- dyn mpoTtuB impl koraa 06a MOTyT OBITH UCTIOJIE30BAHBI.

— 3ametka o HashSet u HashMap. Siphash u ansrepHaTussl.



— VYnanenue 1 yMEHbBIIICHHE YKCiIa aJUTOKaui 1 peayutokaruid. [Ipodummpoanue malloc u
free.

— [Tpobnema kopoTkux BekTopoB. Obcyxaenue kperros smallvec u arrayvec.

— yCKOpCHI/Ie KOMITWIIOUMHU M JIMHKOBKH OOJNIBIINX IMPOCKTOB Ha Rust.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukiaagHas MmaTeMaTuka 1 HHGopMaTHKA

Hanpasiennocts: MaTtemaTuka

IIporpammupoBanue Ha si3bike Python

Heab AMCHUNIMHBI:

- 00y4eHHe OCHOBaM IIPOrpaMMHUPOBaHUS Ha si3bike Python.

3agauu AMCHUINJINHBIL:

- IIO3HAKOMUTH CTyI[CHTOB C OCHOBHBIMH KOHCTp}IKIII/ISIMI/I, O6”beKTaMI/I nu npoueaypaMH A3bIKA
Python;

- C(bOpMI/IpOBaTB HaBBbIKKM HAaIIMCaHHA 3(1)(1)6KTI/IBHOFO, MpoCTOro, IOHATHOI'O U THOKOro KoJa,
OIITUMAJIBHOT'O C TOYKHU 3PCHUS ITOBBIIICHUA CKOPOCTU K Ka4C€CTBA paBpa6OTKI/I;

- Hay4uTh 3PPEKTUBHOMY YIPABICHHUIO MTAMSITHIO, METO1aM 00pabOTKH OMUOOK U TECTHPOBAHUS
Koja Ha si3p1ke Python.

Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

- TapagurMy OOBEKTHO-OPUEHTHUPOBAHHOTO MporpaMMupoBaHus. (OCHOBHBIE OOBEKTHI U
npoueaypsl s3pika Python. Metosr 06paboTku omubok B si3bike Python.

yMeTb:

- nucath 3QPEKTUBHBIN KOJ|, OTIAXXNUBATh U JJOKYMEHTUPOBATh KO/ Ha si3bike Python.

BJIA/1€Th:

- CpeACTBaMH pa3pabOTKH M TECTUPOBAHHS MPOrpaMMHOTO0 Koja Ha si3bike Python, o6bektamu u
CpeICTBaMHU, MpeaaraéMbIMU CTaHAAPTHBIMU OUOIHOTeKaMU. TeXHOIOTUSIMU MHOTOITOTOYHOTO
U pacIpeieI€eHHOr0 IPOrpaMMHUpPOBaHUSI.

TeMbl U pa3jaeiibl Kypca:

1. Mogenb namsatu. @yHKIIMOHAIBHOE TPOTPAMMUPOBAHUE.



XpaHeHue OOBEKTOB B MaMsTH, COOPIIMK Mycopa. XpaHEHHE OOBEKTOB IO CCBUIKE M TIO
3HayeHu1o. M3MeHseMble W HeusMeHseMble O0BeKThl. Moayib copy. OOpaboTka CIHCKOB,
byHkuus map u ap., JaIMOma-QyHKIMHM, paclakoBKa CIIMCKOB M cioBapeil. PacmmpenHas
o0OpaboTka aprymeHTOB (QyHKOmiA. ['eHeparopbl U '"nmeHUBOE" HCIIONHEHWE. YTPABISIONINE
uckroueHus. Moayis itertools.

2. O630p OMOINOTEK.

bubnmuorexn mys 00pabOTKHM apryMEHTOB KOMAaHIHOW CTpokH. CHCTeMHBIC OHOJHOTEKH.
CranjapTHBIC MaTeMaTHYECKHEe OMOIMOTEKH. PeryisipHbie BRIpaKeHHS U MOLYJIb re. bubnnoreku
s pabotel ¢ HTML/XML. Marematnueckue 6ubnuoreku: SciPy u np. bubnuoreka Tkinter.

3. OOBEKTHO-OPHEHTHUPOBAHHOE MTporpaMmupoBanue. O6padboTKa OmmooK.

Knaccel, o0bexThl. Ilonmp3oBarenbckue Kiaacchl, MeTonbl M wieHbl. KoHcTpykTop Kilacca.
[leperpy3ka omeparopoB. O0bexThl B Python. Mckmiouenus, ux reHepauus U o0paboTKa.
[Tonb3oBarenbckue UckIoueHus. OcBOO0XKIEHUE PeCypCOB, MEHEKEePbl KOHTEKCTOB.

4. OCHOBBI f3BIKA.

WHTepnpeTatop W €ro WHTEPAKTUBHBIM pekuM. JlMHaMuveckas TUMU3aIMs, Oa30BbIC THUIIBI
JMAHHBIX: YHUCIIOBBIE, str, list. OcHOBHBIE omepaTopsl, omepaTop print. bioku koga, OCHOBHbBIE
cocraBHble omneparopel: if, while, for. OcnoBubie BcTpoeHHblie ¢GyHkiuu. Co3mganue
MOJIb30BaTEIbCKUX (YHKIMU. BhipaskeHus, MpUOpHUTETHI oreparopoB. Pabdora ¢ ¢aitnamu. Tun
dict, xammpoBanue. Moynu, onepaTop import, MOIyJb SYS.

5. Odopmienue u TectupoBanue koja. Pabora co ctpokamu.

JokymentupoBanue koaa. HMucrpyment pydoc. HOHut-TectupoBanue. Moaynab unittest.
WNuctpymenTs! uist TectupoBanusi. MHcTpymenTsl pylint, pyflakes. OTiagounble HHCTPYMEHTBHI.
Mopnynu, cozmanume monyined. [IpoctpancTBa umeH. lcmonHeHwe Momyieid Kak CKpPHUIITOB.
Berpoennble ¢ynkunu ctpok. @opmarupoBaHue cTpok. Moayns string. Kiacc unicode, ero
¢ynkunu. Koguposku u Unicode, kogupoBanue GpaifioB 1 KICXOTHOTO KOJIA.

6. [TapamnensHble Beruncienus B Python. Pacimpennas pabota ¢ o0bekTaMu.

Muoronorounsle nporpammsl U1 GIL. MHoromporeccopHsie nporpammbl.  MoaupukaTopsl
nocryna. Hacnenosanue, paspenienne uMeH. Metaknaccsl. O0bekT type. JlekopaTopsl.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

IIporpammupoBanue Ha s3bike C++

Heab AMCHUNIMHBI:

. CdopmupoBaTh IpeCTaBICHHE O PA3HOOOPA3HBIX BBIYHCIUTEIBHBIX 33/1a4aX B TCOPUU
rpadoB U 00 ACHMITOTUYECKHUX CIOKHOCTSAX UX PEIICHHIA,

. JaThb TEOPETHUYECKHE M IMPaKTUYECKHE 3HaHUSA 00 alropuTMax M CTPYKTypax JaHHBIX
TEOpHH IpadoB ¢ J0KA3aTENbCTBOM KOPPEKTHOCTU MX pabOThl, O METOJaX OLEHKH CIOKHOCTH
aJIrOPUTMOB.

3agauyd IUCHUILINHBI:

. Hayuutes ¢opmynupoBaTh 3aaud B TEepMHHAX H3YyYEHHBIX TEOpUH, BBHIOMpPATH
MOIXOISIINMA aJrOpPUTM JIs TOCTABICHHOM 3a/1a4H;

° HAay4YnUTb pa3pa6aTI)IBaTI) KOM6I/IH21LII/II/I AJITOPUTMOB JIs1 PCIICHHA IMOCTABJICHHBIX 3a/1a4,
OLCHUBATH CJIOXKXKHOCTHU AJITOPUTMOB, UX MOI[I/I(i)I/IKaLII/If/'I u K0M6I/IHaHI/H\/JI, B TOM YHCJIE C IIOMOIIBIO
AMOPTU3allMOHHOI'O aHaJIM3a, BI)I6I/IpaTB noaxoaAnue CTPYKTYpPhI AaHHBIX IJId IOCTAaBJICHHBIX
3a/1a4, peain30BbIBaTh AJIFOPUTMBI B 0000111eHHOH (hopMe Ha si3bIKe porpammupoBaHus C++.

ITepedyenb miIaHMPyeMBbIX Pe3yJIbTATOB 00yYeHHS MO JTUCHHUILINHE (MOAYJIIO)

B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOIKHBI

3HATh:
. AnroputMmsl Ha Tpadax U CTPYKTYpPbI IaHHBIX, CB3aHHBIE C HUMU;

. OLIEHKH CJIOKHOCTH CTaHAAPTHBIX aJITOPUTMOB;

. CTaHJapTHBIE AITOPUTMBI Ha rpadaxX U UCHOJIb3yEeMbI€ CTPYKTYPhl JaHHBIX, MOJIXOMABI K

MO,[[I/I(i)I/IKaI_II/II/I KIIAaCCUYCCKUX AJITOPUTMOB;

. pa3HooOpa3Hble KJIacCHUYEeCKHe 33aJa4ul B TEOPUH Irpad)oB U aCUMIITOTUYECKHUE CI0KHOCTH
WX PEIICHUMN.

yMeThb:

. @dopmyaupoBaTh 33Ja4d B TEPMHHAX M3YyYEHHBIX TEOpUM, BBIOMPATH MOIXOASIINN
AITOPUTM JIJIS TIOCTABJIECHHOM 3a71a4H;

® pa3pa6aTBIBaTB KOM6I/IHaI_II/II/I AJITOPUTMOB UISL PCIICHUA IMOCTaBJICHHOM 3aga4u,



. OIICHUBAThH CJIOKHOCTH JTOPUTMOB, UX MOIU(DHUKAIINNA U KOMOWHAIIMI, B TOM YHUCIE C
MIOMOIIIbI0 aMOPTHU3AI[MOHHOTO AHAJIN3A;

. BBEIOMpATH MOIXOASIINE CTPYKTYPBI JTAHHBIX JIJI1 KOHKPETHOH 3a71a4u;
. peali30BbIBAThH AITOPUTM B 0000IICHHOHN (hopMe Ha SI3BIKE MPOTPaMMHUPOBAHUS C++;
. pean30BBIBATh CTaHAAPTHBIC aJTOPUTMBI Ha Tpadax M CTPYKTYpHI NaHHBIX Ha S3BIKE

nporpammupoBanus C++.

BJIAJETh:

. MertonaMu  IEKOMIO3MLMU 337a4 B 00jacT WHGPOPMALMOHHBIX TEXHOJIOTHH U
IIOCTPOEHUS €IMHOTO PELICHUSI C UCIIOIb30BAHNEM U3YUYECHHBIX AJITOPUTMOB;

. METOJaMH OILICHKH CJIIOKHOCTH aJITOPUTMOB, UX MOJIU(DHUKAIINN 1 KOMOWHAIIAMN.

TeMbI U pa3jeiibl Kypca:
1. BBenenue B sA3bIK

O61ue cinoBa: MecTo sA3bika C++ cpeair COBPEMEHHBIX S3bIKOB, aKTyaJIbHbIE BEPCUU 3TOTO SI3bIKa,
KIITOUYEBBIC JIIOAU, CBA3aHHBIC C 3THUM A3BIKOM, O(l)I/IIII/IaJ'IBHl)If/'I CTaHIAapT A3bIKa

CtpykTypa nporpammsl, QyHKIHS main, MOHITHE 00J1acTU BUIUMOCTH (scope). KittoueBbie crioBa.
Bron-BeIBO (Cin, cout).

Oo6wsaBnenus (declarations). MUnentuduxaropsl. @ynaamentansueie TUH (int, long, long long,
float, double, long double, char, bool, moguduxaropsr signed u unsigned). Pazmeps! 3Tux THIIOB,
OCHOBHBIE ONEpaIlil HaJ| HUMH, HESIBHBIE MPEOOpa3OBaHMs THUIIOB MEXIy co0oil. Jlurepaisr,
auTepanbHble Cy(Q(OUKCHl I8 OCHOBHBIX TUIOB. OObsBICHHS (DYHKLIMHA, pa3HHULA MEXIY
00BsIBIICHHEM U ompesenennemM, one definition rule.

Beipaxxenus (expressions). Oneparopsl. Apudmerndeckue oneparopsl. [loOUTOBBIE OMEPaTOPHI.
Jlornueckue omnepaTopbl, OCOOEHHOCTH MX paboThl. OmepaTop NpHCBaMBAaHUS U OINEPATOPHI
COCTaBHOTI'O MpPHUCBauUBaHUs, OCOOeHHOCTU ero paboTsl. Ilonstue lvalue u rvalue B C++03.
WHKpeMeHT M JEeKPEeMEHT, OTIMYMe MNPePUKCHOH Bepcuu OT MocTUKCHOW. OnepaTopbl
cpaBHeHMs. TepHapHblii onepatop. Oneparop “3amnstas’. Oneparop sizeof.

Unctpykuun (statements). Konctpykuuu if...else, for, while, do...while, switch, ux cunrakcuc,
npaBuia padotel. UHCTpyKInu break, continue, return, ux nevicreue. MHCTpyKIus goto U METKH.

[TonaTuss OWIMOKM KOMIWIALMH, OHIMOKM BPEeMEHU BBINOJHEHUS (runtime  error),
HeonpeneneHHoro noseneHus (undefined behaviour), oTnnums mMexay HUMH, pUMepsl. Bus
OIIMOOK KOMIUJISILIMU: JIEKCHUYECKHe, CHHTaKcuyeckue, ceManTruueckue. [lonstue segmentation
fault u stack overflow.

2. MoaudukaTtopsl TUIIOB



Vkazarenu, onepauuu Hajg HUMH. Onepanus B3sTUS aapeca. ABTOMAarudeckas mamsarth (CTEK).
MaccuBsl, onepanus [| (kBagpaTHble CKOOKH), €€ MPUHLUMI paboThl. YKazaTenb Ha void U ero
0COOEHHOCTH.

Oynkuuu. [Teperpyska QpyHKIMi, mpaBuiia pa3peiieHus neperpysku (oomas cxema, 0e3 neranei).
@OyHKIMHU C apryMeHTaMH 110 yMoiadaHuoo. OyHKIMK ¢ HeyKa3aHHBIM KOJIMYECTBOM apryMEHTOB.
VYkaszarenu Ha GyHKIMH, ONlepaliy HaJ HUMHU, UX OCOOCHHOCTH.

Junamuueckas mamsatb. Oniepatopsl new U new| |, uX UCIonb30BaHue (B CTaHAApTHOH dopme).
Omnepatops! delete u delete[], ux ucnons3oBanue (B cranmapTHoi ¢opme). I[Ipobiema yredex
namstu. [IpoGiema 1BOMHOTO yaaneHus.

[Tepenaya apryMeHTOB 1O 3HAYCHHUIO U IO YKa3aTellto, epBas Bepcus GpyHkimu swap. JninemMma
C IpUCBarBaHUEM (CO3/1aBaTh HOBOE Ha3BaHWe uiu konuio?). Maes cepuiok (references). OTnnams
CCBUIOK OT YyKaszaTelled, MpaBmia pabOThl CO CChUIKaMH, BTOpas BepcHus (yHKIUU SWap.
[IpoGnema, cBA3aHHAs CO CCHUIKOM Ha JIOKAIBHYIO MIEPEMEHHYIO (“OUThIE CCHIIKH ).

Wnes KOHCTaHT, KiItoueBoe ciioBo const. [IoHATHE KOHCTAaHTHBIX U HEKOHCTAHTHBIX OIEparuii,
0Cc00EeHHOCTH paboThl ¢ KOHCTaHTaMH. KOHCTaHTHbIE U HEKOHCTaHTHbIE CChUIKU. KOHCTaHTHBIE
yKazaTeiau M yKa3zaTeld Ha KOHCTaHTY. PaspelleHHble U 3ampelieHHble INPUCBAUBAHUS MEXIY
BCEMH BBIIICYITOMSHYTHIMHU THUTIAMH.

Buner npuBenmenuii TumoB: static cast, reinterpret cast, const cast um C-style cast, ux
0COOCHHOCTH, IPUMEPHI MPUMEHEHHUS U IPUMEPHI, KOTJa OHU HE cpaboTaroT.

3. Beegenue B OOI1

Unes OOII. Ilonstus kimacca W CTPYKTyphl, ujeHOB kiacca. [lons u MeTonwl, MOHsATHE
WHKaICymsauuu. MoaudukaTopsl JoCTyma.

Koncrpykropsr u aectpyktopsl. KoHcTpykTop 1o ymomdanuto. Ileperpy3ka KOHCTPYKTOPOB.
KoHCcTpykTOp KONMMpOBaHMS, €ro CUTHATYpa W cxema peanusanuu. [Ipumep, xoraa HEoOXoauM
HETPUBHAILHBI KOHCTPYKTOP KOMHUPOBAHUS M OINeparop npucBawBaHus. [IpaBuia reHepanuu
KOMITHJIATOPOM KOHCTpYKTOpoB. KitoueBbie cnmoBa default u delete B koHTekcTe ompeneneHus
(GyHKIMI-4JIEHOB.

Omnepatops! “Touka” u “ctpenouka’. KiroueBoe cioBo this 1 nmpumep UCIOIb30BaHMUS.
Omneparop nmprcBanBaHUs, €ro0 CUTHATypa U cxeMa peanuzauuu. “TlpaBuio tpex”.

[IpoGnema ¢ WHUNMATU3AIMEN KOHCTAHT W CCHUIOK. PellieHue: CNUCKM HMHUIMAIMA3AIUU B
KOHCTPYKTOpAX.

KmroueBoe cioBo explicit. [Ipumep ¢ koHCTpyKTOpOoM String(int n).
KoHcTaHTHBIE 1 HEKOHCTAHTHBIE METO/IBI, TPHMEPHI.

KiroueBoe ciioBo mutable, npumep npuMeHeHHUS.

[TonsiTHE IpYKECTBEHHBIX (PYHKIMH U KJIACCOB, KiItoueBoe cioBo friend.

[IpoGiiemMa BBI30Ba KOHCTPYKTOPOB W3 APYTHUX KOHCTPYKTOpOB. Pemienue: nenerupyrouiue
KOHCTPYKTOPBI.

Crarudeckue mois u MCTOBbI, ITIPUMCED. JIoKallbHBIE CTaTUYECKHUE NEPCMCHHBIC.



VYka3zaTenu Ha 4ICHBI M yKa3aTeau Ha MeTopl. CHHTaKCcUC 00BSIBICHNUS, TPUMEDP HCIIOIb30BaHN.
Omneparops! “Todka co 3B€3404YKON” U “CTperoyKa cO 3BE3J0UYKO0M .

4. Ileperpyska oneparopoB

OO0mas unest meperpy3ku omnepatopos. [leperpyska apupMeTH4ecKiX ONepaTopoB HA MPHUMEPE
kinacca Biglnteger: OunapHble omepaTopsl, COCTaBHbIE MPHUCBAWBAaHHUS C HHUMH, MPABUIHHOE
BbIpaXEHHE OAHOrO depe3 Apyroe. IIpoGrema ¢ KOPpEKTHOCTBIO BbIpaXEHHM Buaa “X+y=5;”.
[TpoGnema B ciryuae JIeBOTO OIlepaH/a - He 00beKTa Kiacca (BelpakeHus Bujaa “5+x”). [leperpyska
oneparopoB << U >> Ha NpUMEPE NOTOKOBOI0 BBOJa-BhIBOJA.

[leperpy3ka onepaTopoB CpaBHEHUS, IPABUIHHOE BBIPAXKEHHUE OJHUX CPABHEHMI depe3 Apyrue.

[Teperpy3ka HHKpeMeHTa U JeKpeMeHTa (pe(hUKCHOTO U TOCT(PHUKCHOTO).

[Teperpyska onepatopa [] (kBagpaTtabie ckoOku). [IpaBunbHOE cOOMI0IEHIE KOHCTAHTHOCTH TIPU
neperpyske orneparopa [ ].

[Teperpyska omeparopa “kpyribie ckoOku”. Ilonarue ¢yHkTOopa U (QYHKIHOHAIBHOTO Kiacca,
KoMmrmaparopa. [Ipumep ucrnonp30BaHus B CTAHJAPTHBIX AJITOPUTMAX.

Ocobennoctu neperpysku oneparopon “noruueckoe N7, “normueckoe MJIN” u “3ansras’.

OcoOeHHOCTH TEperpy3KH ONEpaToOpoB ‘‘yHapHas 3Be3[0uka’, “yHapHbI ammepcaHn’ |
“cTpernouka’”.

[Teperpy3ka onepaTopoB npuBeeHU THIA. Elle 01HO MprMeHeHHe KIIIoYeBoro ciioBa explicit.

5. HacnenoBanwue (inheritance)

OObsBienne HacnenoBaHus. Moaudukarop nocryna protected. PazHuiia Mexay NpUBaTHBIM,
NyOJIMYHBIM ¥ 3alIMIIECHHBIM HacjeloBaHWeM. Pa3HuIla MeXIy HaclieJJOBaHHEM KJIacCOoB M

CTPYKTYP.

ITouck umen IIpu HACJICAOBAHUMU. COKpLITI/Ie HMEH HaCJIeIHUKOM. SIBHBIM BBI30B METOIOB
poauTeid 'y HaCJICOHUKA. Hcnons3oBanue :: u LlSiIlg. HpO6JICMBI C BUIUMOCTBIO Ha3BaHHU
pOI[I/ITeJIeI‘;I U UX TMoJaeHu Yy IMOTOMKOB B CJIyda€ JABYXYPOBHCBOI'O HACJICAOBAHUSA, T'AC HepBHfI
YPOBCHB - IIPUBATHOC HACJICAOBAHUC. HpaBHna JEHUCTBUS CI0Ba friend B aTHX clIydyadax.

[Topsimok  BBI30BAa KOHCTPYKTOPOB M JECTPYKTOPOB TMpu HacienoBanuu. I[IpobGrema ¢
WHULUATIM3AIUEH pOIUTENeH pH ONpeieIEHUH KOHCTPYKTOpA HACJIeIHUKA, BHOBh IPUMEHEHNE
CIIMCKOB MHUITMaNM3auu. [IpaBuna pasmenienuss 00beKTOB KJIIACCOB-HACIETHUKOB B TIAMSITH.

MHOXeCTBEHHOE HacCJICJOBAHUC, HCOAHO3HAYHOCTHU IIPpU HEM, np06neMa pOM6OBI/I,Z[HOFO
HaCJICa0BaHusI. HpI/IMepBI pa3peuicHud HEOAHO3HAYHOCTHU C IOMOIIBIO HpI/IBCI[CHI/Iﬁ THUIIOB H
oneparopa :., KOM6I/IHaI_II/II/I BCCTO 3TOI0 C MMPUBATHBIM HACJIICAOBAHUCM, CIIBUT'U yKa3aTeneI7I.

BupryanpHoe HacnemoBanue. OCOOCHHOCTHM KOMOWHAIIUA BUPTYAJTBHOTO W HEBUPTYAJIHHOTO
HaCJIEJOBaHMUS.

[TpuBeneHnEe TUIIOB MEXAY POJUTENIEM U HACIEAHUKOM: CPE3Ka MIPU KOIMUPOBAHUH, IPUBEIECHUE
yKaszaTeneil, npuseeHne ccbutok. OcobeHHOCTH static_cast, reinterpret cast MeXIy pOAUTEIIMU



W HacJeIHMKaMHU (a TakK)Ke yKa3aTeJISIMH WM CChIIKaMH Ha HuX). Omeparop dynamic_cast, ero
OTIIMYHeE OT static_cast.

Buptyaneueie ¢yHkuuu, ux oOmias uaes U OTIMYHME OT HEBUPTyalbHBIX. OcoOeHHOCTH
pasMeleHusT B TaMATH KJIAcCOB C BHUPTYaIbHBIMH (DYHKIHUSAMH, IMOHATHE MOJIUMOPQHU3MA.
[Tonmumopdusie knaccsl. [TonsaTHe 0 TabnUIe BUPTYAIBHBIX (QYHKIUH.

BupTtyanbHblil A€CTPYKTOP U €ro MpeiHa3HauYeHHe.

AOCTpaKkTHBIE KJIACCHI U “UUCTO BUPTYyalbHBIE” (pure virtual) pyHkuuu, nx ocobeHHocT. Yucrto
BUPTYaJIbHBIN ecTpykTop. Omubka “pure virtual function call” u ee BOSHUKHOBEHHE.

KiroueBsie cioBa override u final npu HacmeqoBaHuy, UX NMpeaHaA3HAYCHUE.

Mexanuzm RTTI. Omeparop typeid m nuHamudeckoe ompezaeneHue Tuma oObekTa. Kiace
std::type_info.

[TpoGiiema ¢ BBI30BOM BUPTYAIbHBIX (DYHKIUN B KOHCTpyKTOpax. [IpoGnema ¢ aprymeHTamMu mo
YMOJYaHUIO B BUPTYAJIbHBIX (YHKIUSX.

Empty base optimization, mpumepsbl.

6. [lIabmons (templates)

MotuBupoBka u obmas ujaes madnoHos. [1labmonsl knaccoB, mabIOHbI PYHKINNA, CUHTAKCHC
OOBsBICHUS, NPUMEPHl HCIIOJIB30BAHUS, CBSI3b IIAOJOHOB M NOJUMOp(pH3Ma, CTATUYECKUM
OJTUMOP(HH3M.

Crenuanu3anyy madJIoHOB, IPUHITKIT ““YaCTHOE MPEANMOYTUTENbHEE 00IIEro” MPUMEHUTEIIBHO K
nrabaonaM. YacTuyHble ¥ IONHBIE crienranu3anuu. [IpuHiun “mydiie To4HOe COOTBETCTBUE, YEM
npuBeeHre Tuna”. Pazuuna Mexay crienuain3anieil 1 neperpy3koi A madloHHbIX (YHKIINUHN.
[TpaBuia BbIOOpa KOMOWISTOPOM KaHIUAATOB HA CIICIUATN3AIUIO U Ha TIEPETPY3KY.

KiroueBoe cinoBo typedef, ero npeanaznauenue. [1la6nonnsie typedef’ s, ncmoap30BaHue CIOBA
using.
[Tpobnema c obpamenuem k typedef’am BHYTpH mIaOGIOHHBIX KiaccoB. IIpuMeHeHHe KITI0ueBOro

CJIOBa typename AJI PCIICHU A 3TOM HpO6J’ICMLI.

[TpuMepsl peanzaniuu NpocTeHIINX type traits ¢ MOMOIIBIO MAOIOHHBIX CTPYKTYp U typedef’oB
BHYTPH HUX: remove_const, remove_reference.

[TpaBuiia BeIBOJA TUNOB JuIs 11a0i0HOB. OTOpachiBaHME CCBUIOK NMPHU BbIBOjAE Tumna. Paz0op
CJIy4aeB CO CCBUIKAMHU M KOHCTAHTaMH.

[TapameTpsl 11a0JIOHOB, HE SBIAIOLIMECS TUMAMU (IIPUMEP: MACCHB KOHCTAHTHOW JIJIMHBI).
[TapameTpsl 111a0J10HOB, siBIIsAONIMEC IabioHaMu (“template template parameters™).

[[TabnoHBl ¢ TIEpEMEHHBIM KOJIMYEeCTBOM aprymeHToB (variadic templates). CuHTakcuc
UCIoNb30BaHus. “OTKychIBaHHE” MIA0JIOHHBIX apryMEHTOB 110 oiHOMY. Omeparop “‘sizeof...”.

OyHKIIMOHANBHBIE KJIACCHl M (YHKIIMOHAJIBHBIE 00BEKTHI ((PYHKTOPBI), CX€Ma HCIIOJIB30BAHUS.
Kommnapatoper. ITpumep: xommapatop B std::sort. CranmaptHeie kommapaTtopbl (std::less,
std::greater, std::equal u T. 11.), UX peanuzanus.



Curiously Recurring Template Pattern (CRTP).

7. Uckmrouenus (exceptions)

OOmast unesi, MOTHBHPOBKA HCIIOJNB30BAaHHUS MCKIIOYEHUH, omepaTop throw M KOHCTpyKIus
try...catch. Ilpumepbl cTaHAAPTHBIX ONEPATOPOB, TEHEPUPYIOIINX HCKITIOYCHUS.

Pazumia MCXKAY UCKIIFOYCHUAMU U omnOKaMu BPEMCHH BLIIIOJTHCHUA. OI_HI/I6KI/I, HE ABJIAIOIINECS
HNCKIIFOYCHHUAMU, U UCKIIIOUCHU S, HE ABJIAIOIINECCSA OIIMOKaMH.

[IpaBuiia JOBIM W MOBTOPHOrO OpOCaHHs HCKIIOYEHUHM, MpPUBEICHUS THUIIOB IPHU JIOBIE
uckmoueHuid. JIoens Bcex uckimoueHuii. [IpaBuiia Beibopa 6110ka catch komnmisiTopom B citydae,
KOT'J1a TIOJIXOJISIT Pa3HbIe OJIOKH.

KonupoBanue nmpu OpocaHuy U JIOBJIE UCKITIOUEHHUH, HCKITIOYeHUs U HacieaoBanue. OcobeHHocTn
nepexBaTa UCKIIIOYEHHI 110 3HAYSHHUIO M IO CCHUIKE, MO CChUTKE Ha 0a30BbIi Ki1acc.

Crneundukanuy HCKIIOUEHUH B CTapoM CTWiIe M HMX mpobiembl, unexpected exceptions
(HeoXkHIaHHBIE MCKIIOYEHHUA). crenudukanuu wuckimoueHuit B crune C++11, omepatop u
cnenudukatop noexcept. Y cioBHbIN noexcept.

HckmroueHust B KOHCTPYKTOpPax U MpoOIeMa yTeUKH MaMsITH MPH UCKITFOUECHUSX.

Hckmouenust B JecTpykTopax, ¢yHKIUsS uncaught exception, QyHKIuH terminate u
set_terminate.

["apanTuu 0€30MacHOCTH NP UCKITIOYCHUSX: 0a30Bast U CTPOTasl.

Function-try 6;10ku, nX 0COOCHHOCTH.

8. Annokatopsl (allocators)
Placement new, ero cuHTaKkcHc, AeHCTBHE U OTIIMYKE OT OOBIYHOI'O NEW.

Paznunia mexx iy oneparopom new u pyHkiueit operator new. bosee moapoOHsIii pa3doop AeicTBUS
oreparopa new. [leperpy3ka new s OTHOENBHBIX KiaccoB. [leperpy3ka riio0aibHOTO new.
Ornpezenenre new ¢ MPOU3BOIBHBIME MapaMmeTrpamu. To ke camoe s onepatopoB delete u
delete[]. [Ipumep, koraa KOMOMWISATOP HESIBHO BbI3bIBaeT delete ¢ HecTaHAapTHBIMU TapaMeTPaMHU.
[ToBenenue delete s monmumMopPHBIX OOBEKTOB.

nothrow ornepaTop new, ero CHHTaKCHC U OCOOCHHOCTH.

Pa3bop mnoBenenuss new B ciaydae HexBarku mnamsaTd. Dynkuus new handler, ¢ynkuun
set new_handler u get new_handler.

[Tonsitue amnoxaropa. Kimace std::allocator, ero ocaoBHbIe MeTOHI (allocate, deallocate, construct,
destroy) u ux nmpumepHas peanuzanus. OCOOCHHOCTH peain3alii KOHCTPYKTOPOB U orepaTopa
MPUCBAMBAHUS Y CTAaHJAPTHOTO aJlJIOKAToOpa.

Knacc std::allocator_traits, ero mpegHa3Ha4eHne U OCHOBHBIC METO/IBI.

[Ipumep necrangaptHoro amwiokaropa (PoolAllocator), wmmes peanuszanuu €ro METOJOB.
[TpoGsieMbl ¢ KOHCTPYKTOPOM KOMHPOBAHUS M ONIEPATOPOM MPUCBANBAHUS.



9. Konteitaeps (containers)

O6mme cinoBa o koHTeiHepax. Kimacc std::vector, ero mpenHasHavyeHue, HCsS peaTU3alllH,
OCHOBHBIC METOJIbI U UX AJITOPUTMHYECKAS CIIOKHOCTD.

INons knacca std::vector. Peanusanust KOHCTPYKTOPOB, AECTPYKTOPOB, ONlEpaTOpa MPUCBAUBAHUS
C TMPaBUJIbHBIM OOpAIIEHUEM K aJUIOKaTOPY.

Peanuzamus metona push back ¢ mpaBuiIbHBIM 0OpallieHHEM K aJLTIOKATOPY.

Peanmzanus oneparopa [] [Uisi KOHCTAaHTHBIX M HEKOHCTAHTHBIX vector. PasHuma mexny [| u
MeTroaoM at().

Merton emplace back, ero peanu3samus u ommuue ot push_back.
Mertonst size(), resize(), capacity(), reserve() u shrink to fit().

OcoOenHocT  paboThl €  UIOKATOPOM  IpU  KONMPOBAHMU  BeKTopa.  Meton
select_on_container_copy_construction.

Bonpocel Ha moHMMaHue: yeMy paBHO sizeof(V), Tlie v - BEKTOp, U YTO MPOU30iIET MPU BHI30BE
delete[] &(v[0])?

Knacec vector<bool> m ero omimmume OT OOBIYHOTO Vector, MPEHMMYIIECTBA M HEIOCTATKH.
Buytpennuii kmacc BoolProxy. Ocobennoctu peanuszanuu orepatopa [| U omeparopa
NPUCBAaUBaHMS Ui vector<bool> 1o cpaBHEHHUIO ¢ OOBIYHBIM Vector.

Knacc std::deque, ocHOBHBIE METOJIBI M UX aITOPUTMUYECKAS CIIOKHOCTh. Pa3Huiia mexay deque
u vector: MeTopl deque, OTCYTCTBYIOIIUE Y vector; METOMIbI vector, OTCYTCTBYyroue y deque.
Anantepsl Han KoHTeiHepamu: std::stack, std::queue um std::priority queue, UX pealu3aluu.
Komnaparops! B priority _queue u ee ceriuuIHbIe METOBI.

Kiacc std::list, ocHOBHBIE METOBI U X AITOPUTMHYECKasi CIOXKHOCTh. Unes peanuzaruu list’a.
BceraBka u ynanenue u3 npousBosibHOro mecra. Crneunduunsie 1 list’a meroasl: splice, sort,
merge, reverse. Oco6eHHOCTH paboThI list’a ¢ aymutokatopom, metoy rebind y anmokaropos. Kiace
std::forward _list, ero oTinuumst ot 06b19HOTO list.

AcconuatuBHble KoHTeiHepwl. Kiacc std::map, ero mnpeaHasHaueHue, HUAes pealu3aliu.
Omnucanne mablOHHBIX MapameTpoB kiacca map. Kmace std::pair u ¢ynkuus std::make pair.
OcCHOBHBIE METOABI Map’a M MX aJropUTMHUYECKas CI0XKHOCTh. CrocoObl MoMcka B map’e.
Crioco6bI BCTaBKM B map, 0cOOeHHOCTH paboThl oneparopa []. CrnocoOsl yaaneHus U3 map’a.
Knaccsr std::set, std::multimap u std::multiset, ux npeanasHayenue, oimuus ot std::map.

Kiacc std::unordered map, cxoactsa u paznuuus ¢ 00bdHbIM std::map. OCHOBHBIE METOBI U UX
anropuTMudeckas cinokHocTb. OcoObie s unordered map mabGioHHble mapamerpsl: Hasher,
Equal. Knacc std::hash u ero cnenmanuzanmu. OcoOwsie st unordered map MeTOJBI:
bucket_count, load factor, rehash. Kmaccer std::unordered set, std::unordered multimap, ux
unest, ormuuue ot unordered map.

10. Urepatopsl

O61as uaest urepatopos. Mcnonb30BaHre UTEPATOPOB Y CTAHIAPTHBIX KOHTEHHEPOB.



Buner wureparopos: input, output, forward, bidirectional, random access. Omnepanun,
MO/ICPKUBAEMBIE KaXIbIM BUJIOM UTEPATOPOB. BUIIBI UTEPATOPOB y CTAaHJAPTHBIX KOHTEHHEPOB.

KoncrantHeie u reverse-utepatopel. Meronbl cbegin, cend, rbegin, rend, crbegin, crend y
KOHTelHepoB. Peanusanus kiaacca std::reverse iterator, metos base.

Kacc std::iterator, ero npennasnadenue. Knacc std::iterator traits, ero npeanasnadenue. [Ipumep
CUTYyaIlMH, KOTJ1a OH HeoOxoauM (oOpareHue k value type).

Oynukmuu std::distance u std::advance. Pa3znuune B moBegeHnn STUX QYHKIUH A7 pa3HBIX BUIO0B
UTEPaTOPOB, PEATH3aLIUs STOTO Pa3Inus.

CranmapTtHass OMONIMOTEKa alTOPUTMOB, WCIIOJIB30BaHUE CTAHIAPTHBIX aJIrOPUTMOB HAJ
KOHTEWHepaMu C uTepaTopamu. MrepaTopsl Juis BCTaBOK: Kiacchl std::insert iterator,
std::back insert iterator, wux TpeaHa3HaueHWe, peanusanusa. DyHknuu - std::inserter,
std::back inserter, ux peanuszanusi.

[IpaBuia MHBaNKUIAIMY UTEPATOPOB B CTAHAAPTHHIX KOHTEHHepax. besonacHbie n HeOe30macHbIe
OIEpalMK B KOHTEHHEPAX C TOYKHU 3PEHUS MHBATUIALUU UTEPATOPOB.

11. Move-cemanTuka u rvalue-cChbUIKA

[Tpobnembl, MpUBOIAIIME K HJIee MOVe-CeMaHTHKU: Hed(PPeKTHBHBI swap, HeI(D(HEKTUBHBIN
push_back, emplace_back, construct.

[Tpumenenue marunueckoil pynkuuu std::move. Pemenue npodiaemsl co swap.

[lonsiTHEe MOVE-KOHCTPYKTOpa M move-assignment omepaTtopa, UX peaau3aunusi, TeHeparus
KOMIIWJISITOPOM, “TIPaBUJIO MSATH .

Peanuzanus ¢pynkuuu std::move. JluaemMma: 4To NpUHSTH B Ka4eCTBE MapameTpa’?

[Tonsitue rvalue-cceuiok. OCOOEHHOCTH WHMIMAIMA3AIUMU  Tvalue-CChUIOK, pa3pelieHHbIe u
3alpelieHHble NPUCBAUBAHUS MEXIY CChUIKAMM (BKJOYas NMpoOJeMbl C KOHCTAHTHOCTBIO).
Pemenne npo6sems! ¢ push back.

[Tonstus glvalue, lvalue, rvalue, prvalue u xvalue. CBs3u mexay HumH. [Ipumeps! BeIpaKeHHI,
SBJISIOIIMXCSI TEM MM UHBIM BUOM value.

[ToHsTHE yHUBEpCAJIbHBIX CCBUIOK, OTIMYME WX OT rvalue-ccbuiok. IlpaBuna BbeIBoga THMA
1a0JIOHOB B Cy4ae YHUBEPCAIBHBIX CCHUIOK, PEIICHUE MTPOOJIEMBI C TUIIOM ITapaMeTpa (yHKIIHA
move. [IpaBuia cBopaunBanus cceliok (reference collapsing).

[IpobGnema mpsimoit mepenaun (perfect forwarding). @ynkuus std::forward u ee mpumenenue.
Pemenue npobaem ¢ emplace back u construct.

Peanmuzanus std::forward, ee oOcyxnenue. [louemy TUIBI y HPUHUMAEMOro IMapaMmeTpa u
BO3BpAIla€MOT0 3HaYEHHsI UMEHHO Takue?

HoBas mpoGnema ¢ push back: 0e3omacHOCTP OTHOCHTENBHO WCKIIOUEHUNH. DyHKIUSA
std::move_if noexcept, pereHune mpooIeMbl ¢ €€ TOMOIIBIO.



Return Value Optimization, ycinoBus ce Bo3HHKHOBeHHs. IIpumepsi, korma RVO TtounO
MPOM30MJIET U KOTJa MOXET He mpou30ouTu. [Ipumepsl, korma uMeeT U Korga He UMEET CMBICI
nucath return std::move(x) Bmecro return X. Copy Elision, mpumepsr.

Ccputounbsle KBanu(pHUKATOphl. Pemenne npoGiemMbl ¢ 3alpeToM OmepaTopa MPUCBaUBAHUS IS
rvalue y KaCTOMHBIX THIIOB.

[Tpumepsl TUIIOB, JIJIs1 KOTOPBIX MpsiMast epefada padboTaeT HEKOPPEKTHO.

OcoOeHHOCTH TOBEACHUS YHUBEPCAJIBHBIX CCBUIOK IPU paspelieHuu neperpy3ku. deHomeH
“HoryomeHus” YHUBEPCATbHBIMH CChIIIKAMH OOBIYHBIX CCHUIOK.

12. YMHbIE yKa3aTenu
Wnes 1 MOTUBUPOBKA YMHBIX YKa3aTelIeH.
Knacc std::auto_ptr kak nepBasi Hey1a4Has OMbITKA PEaTU30BaTh UJIEIO.

Knacc std::unique ptr, ero xonuemnuus. OcoOEHHOCTH €ro KOHCTPYKTOPOB, IECTPYKTOpa H
orepaTopoB npucBanBanus. Metoas! * u ->. Cnenuanu3anus unique_ptr st MaCCUBOB.

Knacc std::shared ptr, ero konuemnmus. Maes peanu3anuu cyeTyuka ccbUlOK. Peanmm3anus
METO/IOB.

[TorennmanpHas nmpobiema, CBA3aHHAS C MPSMBIM BbI30BOM new. DyHkiuu std::make unique u
std::make shared kak crmoco® m30exaTh MPsIMOTO BBI30Ba new. Peamms3amms >Tux (yHKIHIA.
Oynkmus std::allocate shared, ee mpemnazHadenwe u peanm3anus. McnpaBieHue peanu3anuu
KoHCTpyKTOpa shared ptr ms storo.

[IpoGnema 3akonbrioBaHHOCTH ykaszareneil. Kimacc std::weak ptr kak pemieHue 3Toi mpoOIeMBl.
Peanuzanus metonoB storo kiacca. [Ipobnema ¢ peanuzanueit meroaa expired(), moaudukanus
kiacca shared ptr 1u1st mpaBUIIbHON pabOTHI C 3TUM.

Kactomubie deleter’st juisi yMHBIX yKa3areneid, cxema HCIOJIb30BaHUSA. bosee mnpaBuibHas
peanu3anus 1eCTpyKTOpoB unique ptr u shared ptr.

Knacc std::enable shared from this, ero mnpeanasnauenne u peanuzanus. Eme oxaHa
Mo uduKaius KoHCTpykTopa shared ptr (mpoBepka Ha HacnenHuka enable shared from this).

13. BriBoa THIIOB

Hp06neMa C IJIMHHBIMH HAa3BaAHUSAMU THUIIOB. Hp06HeMa C BO3MOXKHBIMH OIIIMOKAMH B HAITUCAHUH
TOYHBIX Ha3BaHul TUNoB. KimrodueBoe ci1oBo auto kak PCHICHUC 3TUX HpO6J’ICM.

[TpaBuiia BbIBOa TUMOB AJisi auto. OcoOblil ciydail ¢ TunoM initializer list. OcoGeHHOCTH TTPH
auto&&. auto B KayecTBe BO3BPAILLAEMOT0 TUIA (PYHKIIHH.

KiroueBoe cioBo decltype, mpaBuia BeIBosia TUIIOB 1715t Hero. OcobenHnoctu nosezeHus decltype
oT BeIpaxxeHH# (ciydau lvalue, xvalue, prvalue). [Ipumep c decltype((x)). OcobeHHOCTH B3ATHUS
decltype oT TepHapHOro oneparopa.

Konctpykmus decltype(auto). [Ipumep: obepTka Ha oOparieHueM K KOHTEHHEPY 10 UHIEKCY.



Tprok JJis BBIBOJIa HA3BaHWK BBIBEJCHHBIX THIIOB Ha 3KpaH (HAMEPEHHOE IMPOBOIUPOBAHHE
OIIMOOK KOMITHIISILIIH ).

14. ITa6nonHOoe MeTanporpammupoBanue u SFINAE

WNmuranus if gepe3 madnonsl. Umuranus for yepe3 mabnonsl. [IpuMepsl: BeIYHCICHHE YUCET
®uboHayuu, MpoBepKa MPOCTOTHI YKcia, BEIBOA yuces oT 1 10 1000 ¢ momonipio madaoHOB.

KiroueBoe cioBo constexpr ains GyHKIUE U s mepeMeHHbIx. OTimyme constexpr oT const.
TpebGoBanus Kk constexpr-QyHKIHIM.

type_traits. Ctpykrypsl std::is_const (pointer, reference etc.), std::add const (pointer, reference
etc.), std::remove_const (pointer, reference, extent etc.), ux peanuzanuu. CTpyktypsl std::is_same,
std::true_type, std::false type, std::conjunction, std::disjunction, std::conditional, std::rank, ux
peanu3aium.

Wnnoma SFINAE. O6mas unes. [Ipocreitmmii mpumep: cTpykTypa std::enable if, ee peanuzanus
U IPUMCHEHHUE.

Crpykrypa std::is_class, ee peanuzanus (6e3 peanuzanuu std::is_union).

Peanm3zanus merona std::allocator traits::construct (mpoBepka, ONpeIeseH JIM Y aJNIOKaTopa METO,T
construct). [Ipobaema: HeBo3MOKHOCTH Hanucath T() 11t mpon3BobHOTO THIA T.

Oynknus std::declval, ee ocobennocTu. Pemenue npeapiayIiei npooiaeMsl ¢ €€ TOMOUIBIO.

CtpyKTypHl std::is_constructible, std::is_convertible, std::is_copy_constructible,
std::is_move_constructible etc. Mx peanuzanuu.

Peanuzanus std::is_nothrow_move constructible.

Peanuzanus  std::move if noexcept wuepe3 std::is nothrow _move constructible. ITouemy
NPUHUMAEMBI U BO3BPAIIAEMBIN THITHI IMEHHO TaKue?

[Tonsite Henonmubix THNOB (incomplete types). HoBast mpo6Giema ¢ declval (uro Bo3Bpamiars),
penieHue mpoOIeMbl ¢ TOMOIIBIO rvalue-cchuTKH.

Peanusanus std::is_base of. ITpumep IIPUMEHEHUS: IIPOBEpKa
is_base of<enable shared from this<T>> B koHcTpykTOpe shared ptr<T>.

Peanmuzanus std::common_type.

15. ®yHKIIMOHATBHBIE OOBEKTHI U JIIMO1a-( YHKIIUN
JIsmMOna-pyHKIIMKA: MOTUBHPOBKA, MPOCTOM MpUMeEp (HeCTaHIapTHBIM KoMmapatop B std::sort).

Crmcku 3axBarta B 1sM0O1a-GQyHKIUAX. 3aXBaT MO CCHUIKE U MO 3Ha4YeHH0. OCOOEHHOCTH 3axBaTa
this. 3axBar ¢ mnpucBamBaHuMeM u mepeMeriatonmii 3axBatr B C++14. CioBo mutable
MPUMEHUTEIHHO K JIIMO1a-pyHKIMAM. SIBHOE yKa3aHHe BO3BPAIIaeMOT0 3HAYCHHUS.

3axBar M0 yMOIJYaHUIO U MTPOOJIEMBI, KOTOPBIE OH IMMOTEHIMAIEHO TopoXxaaeT. [Ipumep ¢ kiraccom
u metoaoM getFunction() B Hem.

O606mmennbie namoaa-¢pyakiuu B C++14. [Ipumenenue auto u decltype B nsamM6aa-hyHKIUAX.



Kiacc std::function, ero npegHazHaueHre U cxema HCTob3oBaHus. Peanu3anus std::function.

Oynkuus  std::bind, ee mnpenHasHaueHWE W CXeMa HCIOJB30BaHHA (0€3 peanu3aium).
Placeholder’sr.

Kiacc std::is_invocable. Kmacc std::invoke result u ¢pynkmus std::invoke. (Bce 6e3 peanuzammm.)

16. HekoTopble 0cOObIC MOJIE3HBIC THITBI

KOnuons! (union), nx ocHoBHAs uaes. OTIMYMS OT KJIACCOB U CTPYKTYp. MHUIIManu3anus nosjen
IOHMOHA, aKTUBHBIN YJIEH IOHMOHA M €r0 U3MEHEHHE Ha JIPYTOoil.

Kuacc std::variant, ero npeHa3sHadeHue 1 OCHOBHBIE METO/bI. [IpMepHOE onrcaHue peaau3anum
3TOrO KJIacca.

Knacc std: -any, ero npeaAHa3HaucHUuC 1 OCHOBHBIC MCTO/bI. HpI/IMepHaH peaiin3anus 5TOro Kjiacca.

Kuacc std::optional, ero npejgra3HadeHne ¥ OCHOBHBIC METO/IBI.

Heynaunas nomneiTka co3aath vector<int&>. Kmacc std::reference wrapper /s perienus 3Toi u
npyrux npobneM. [Ipumepnast peanusanus 3TOro Kiacca.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.

Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

IIpoekTHpoBaHHE BHICOKOHATPYKEHHBIX CHCTEM

Heab AMCHUNIMHBI:

HN3YUCHUC NHCTPYMCHTOB U TEXHOJIOTHH nporpaMMHUpPOBaHUA AJId CO3AaHUS BBICOKOHATI'PYKCHHBIX
CEpPBUCOB U BEO-TIPUIIOKECHUH.

3agauu AMCUUIIINHBIL:

COBEPILICHCTBOBaHUE 3HAHMI 110 BeO-pa3paboTKe;

MOJTyYCHHUE OIbITa pa3pabOTKH BHICOKOHATPYKEHHBIX IPHIIOKCHHIA:
MOJTyYCHHUE OIbITA TPAKTUYECKOM paboThI ¢ OOIBIIUMH 0a3aMK JJaHHBIX;
IMOJIYYCHHEC OIIbITa IPOCKTUPOBAHUSA 60J'II)IHI/IX CHUCTEM,

(I)OpMI/IpOBaHI/Ie KYJIbTYPBl KOMIUICKCHOTO IIOAXOda K BBI60py

APXUTEKTYPHI.

H IIOCTPOCHUIO

Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs M0 JUCHUIINHE (MOAYJIIO)

B PE3YIbTATC OCBOCHUA TUCHUIIJIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATb:

C10k problem;

yCTpOICTBA MOMYJISAPHBIX BeO-CEPBEPOB:

pensunonHsle B/ u paznuuus B ycrpoiictse 1BuxkkoB CYB/L;
MPUHLIMIIBI YCTpocTBa HepesiuoHHbIX CYB/L;

BH/IbI PETUTUKAIUH;

MEXaHU3MBbI kinactepusanuu b/l;

MEXaHU3MbI KEIINPOBAHNUS;

ACUHXPOHHbIE (PpeMBOpPKH;

MEXaHU3MbI OTJIa4u CTaTUKU U opranuzanuu CDN;

ouepeu COOOIIEHUI;

Ooprannu3atvio 1 MTHCTPYMCHTBI JJIA ITOJTHOTEKCTOBOTI'O ITOUCKA,



- MPUHITUT PabOTHI MA0JIOHU3ATOPOB U TOMYIISIPHBIC OMOIHMOTEKH;

- YCTPOMCTBO (haIOBBIX CUCTEM.

yMeTb:

- HacTpauBaTh BeO-cepBepa;

- obecreunBaTh 6€30I1aCHOCTh XPaHEHMS U Mepe/laul JaHHBIX MEX/1y CepBepamu;
- IIPOEKTUPOBATh 1IAPIUPOBAHUE TAHHBIX;

- HACTPanBaTh PEILUIMKALMIO U KilacTepusanuio b/I;

- IIPOEKTUPOBATh APXUTEKTYPY BBICOKOHATPYKEHHBIX IIPUIIOKEHUI U CEPBUCOB;

- HCII0JIb30BaTh CUCTEMbI KELIMPOBAHUS;

- UCIIONIb30BaTh ACHMHXPOHHBIE (peHMBOPKH 711 pa3pabOTKU BBICOKOHATPY>KEHHBIX
MIPUIIOKEHU;

- cozgaBath CDN;
- OpPraHU30BBIBATH IMOJTHOTEKCTOBBIN ITOUCK;
- obecrnieunBaTh 0aaHCUPOBKY HArpy3KH;

- HAaCcTpauBaTh pa3jady CTaTUKH.

BJIAJIETh:
- CKPUIITOBBIMH SI3bIKAMU KOMaH/IHBIX 000JI0YEK;
- MHCTPYMEHTAMHU aJIMUHUCTPUPOBAHUS U KOoHurypuposanus b/I;

- s3pIkamMu nporpammupoBanus Python, PHP, Javascript.

TeMbl U pa3jaeiibl Kypca:
1. Tpéx3BeHHAs1 ApXUTEKTypa

CDpOHTCHI[, 6CKCHI[, CUCTCMAa XPAHCHUS. OTz[aqa CTaTUYCCKOI0 KOHTCHTA, 6y(1)ep1/13au1/1$[
3aIIpoCoB, MaCH_ITa6I/IpOBaHI/IC 6CKCHI[OB, 06CJ'Iy>KI/IBaHI/IC MCIOJICHHBIX KIIMCHTOB.

2. KemmpoBanue

Kemmposanue B Opaysepe, HTML-6no0koB, nanusix, HTML-ctpanun. Equnbiii kem ams Bcex
OekeH0B, MpobjemMa MHBAIMIAIMK Kella, MpolieMa XOJIOJAHOro CTapTa, LenecooOpa3HOCTh
npuMeHeHus kema. Race condition, mpoGiema OZHOBPEMEHHOTO TMEPECTPOCHHUS KelleH.
TerupoBanue kema.

3. Ucrionp30BaHue TOJICTOTO KJIMEHTA

Single Page Application, npo6iema aHTHUIIIKBaNA, yMHas OaJlaHCUPOBKaA.



4. Jlerpananust pyHKIIMOHATHHOCTH

CHMKEHHE YPOBHS CHUCTEMHOH CTpyKTypupoBaHHOCTH. DyHKIMOHaN BeO-caliTa MOXKHO
IIOCJIEZI0BATENBHO HAPAIUBATh JJIsl PA3XHBIX I'PYIII II0JIb30BATEICH.

5. BepTukanbHOe ¥ rOpU30HTAIBHOE MacIITAOUpOBaHHE

MakcumainbHasi He3aBUCHMOCTh KOMIIOHEHT. [ OMOTeHHbIE OJHOPaHTOBbIe cepBepa. OTCYTCTBHUE
eMHON TOYKHM O0TKa3a. 3akoH Amnana. banancupoBka GppoHTeHI0B, OaTaHCUPOBKA OCKEHIOB.

6. MacmTabupoBaHue BO BpEMEHHU

OTnoxeHHbIE BBIYMCICHMS, cTaauu o0paboTku 3ampoca. JleMoHbl. AcHHXpOHHas 00paloTka.
Ouepenu, FIFO, LIFO. MHTEpKOMMYHUKALUsI CEPBHUCOB.

7. MacmtabupoBanue 6a3 JaHHBIX

TpeboBanuss ACID, MVCC. CAP-TeopemMa, cOTiiacOBaHHOCTh, JOCTYIMHOCTh, YCTOMYHBOCTh K
paszzenenuto. Permkarysi, BepTUKaIbHBIN MIApAUHT, (YHKIIMOHAIBHOE pasieieHne 0a3 JaHHbIX.
["opu3oHTaTBHBIN LIapIVHT, BUPTYaJIbHbBIE HI1apabl, LEHTPATBHBIH JucreTyep,
napTULMOHUpOBaHUE. [leHopMmanu3anusi, nepBasi, BTOpas U Mpodyre HOpMaabHbIe (HOPMBI.

8. Cnenimanu3upoBaHHbIE cepBEpa

Kpyr 3amad, KOTOpbIE JOJDKHBI BBINOJHATH CEPBEPhI, MHOTO00pa3eH H CJIOXEH. YToObI
PUCTIOCOOUTHCSI K BO3PACTAIOIIUM TOTPEOHOCTSM TI0JIb30BaTENICH, CEPBEPHI B OOJIBIIUX CETIX
cTanu cnenuanusupoBaHHbiMu (specialized). Hampumep, B cetu Windows NT cymiecTByroT
pa3JInYHbBIC TUIIBI CEPBEPOB.

9. AHTHnNaTTEpPHBI

paCHPOCTpaHéHHHﬁ MMOAXOJA K PCHICHUIO KJIaCcCa 4aCTO BCTPCUHAOIIHUXCA HpO6JICM, HBHSIIOH_IPII;’ICH
He3(1)(1)eKTI/IBHBIM, PUCKOBAHHBIM  WJIK  HCHIPOAYKTUBHBIM. B OTIIMYME OT InabJIoHa
MMPOCKTUPOBAHU.

10. Konseiiep

PaboTbl o mpoeKTHPOBaHNUIO KOHBEMEPOB BBIMIOJIHAIOTCS B HECKOJIBKO 3TAIOB!
BbIBOOUTCS M yTBEPKIAETCSA TEXHUUECKOE 3aJaHUE.

Ocy1ecTBISIIOTCSI KOHCTPYKTOPCKUE PAaCUEThI.

Pa3pabatbiBaeTcs MPOEKT.

Yeprexu caarorcst Knuenry.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

IIpoexkTHpoBaHNe MPOrPAMMHBIX CHCTEM

Heab AMCHUNIMHBI:

[To3HaKOMUTb CTYJIEHTOB € OOBEKTHO-OPUEHTUPOBAHHBIMHU U CTPYKTYPHBIMH METOJaMU
pa3pabOTKu IPOrPaMMHBIX CUCTEM C IPUMEHEHUEM TEXHOJOTUN MOJEIUPOBAHMUSL.

JlaTtp 1mpeacTaBieHME O CYIIECTBYIOIIMX METOJOJIOTHAX IPOEKTUPOBAHUS IPOTPaMMHOIO
o0ecrieyeHus U BbIpabOTaTh Y CTYI€HTOB IPAKTUYECKHUE HABBIKU 10 UX IPUMEHEHHUIO.

3agauyd AUCHUILINHBI:

® OCBOCHHC CTYACHTaAMH 0a30BBIX 3HAHUH B 00JacTH HpOFp&MMHOfI HWHXXCHCPHU,
MOJCIUPOBAHUA U IIPOCKTUPOBAHUS ITPOI'PAMMHBIX CUCTCM.

. MPUOOPETEHNE TEOPETUYECKNX 3HAHWUH B 001acTH OOBEKTHO-OPHEHTHPOBAHHOTO,
CTPYKTYPHOT'O IMIPOEKTUPOBAHUS U MOACIMPOBAHUS IPOTPAMMHBIX CUCTEM;

® HpI/IO6peT€HI/IC IMPAaKTHYCCKUX HABBIKOB IIO IIPHUMCHCHUIO YHI/ICI)I/ILII/IPOBB.HHOFO SA3bIKa
MOJCIIUPOBAHUA;

M HpI/IO6peTeHI/Ie MMPAKTUYCCKUX HABbIKOB KOMaHIHOM pa6OTBI Haa MOporpaMMHBIMU
CHUCTCEMaMU,

* npuoOpeTeHHe HaBBIKOB pabOThl C COBPEMEHHBIMH HHCTPYMEHTAMHM MOJAEIUPOBAHUSA U
IIPOEKTUPOBAHUS.

ITepedyens miIaHMpPyeMbIX pe3yJIbTATOB 00yYeHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarOITUECs JOMKHBI
3HATh:

O OCHOBBI U BHYTPEHHIOIO CTPYKTYpPY YHU(DUIMPOBAHHOTO sA3blka MozaenupoBanus UML,
OCHOBHBIE ITOHATHS METAMOJEIH S3bIKA U OTHOLLEHUS MEXKy HUMU;

O cpeactea UML s npencraBieHus JOTHUYECKUX U KOHIIENTYaIbHBIX MOJIEIEH, HOTAIUIO
JarpaMMm KJIacCoB;

W MMpEACTABJICHUC UCIIOJIB30BaHUS, IUATrPAMMBI BApHUAHTOB UCIIOJIb30BAHUAA,

O MOJICIIMPOBAHNE TOBEJICHUS U TUHAMUKU WH(OPMAIIMOHHBIX cucTeM cpeactBamu UML,
MIPEICTABICHUE B3aUMOJICHCTBHSI, UAarpaMMBbl TOCIEAOBATEILHOCTH, OOMEHBI COOOIICHUSMH,
dbparmMeHTsl, ceMaHTHKa B3aumoeictust B UML;



0 CpeacTBa YHU(PHUIMPOBAHHOTO S3bIKAa [JJIsl MPEICTaBICHHUS BHYTPEHHEH CTPYKTYpbI
MPOTrpaMMHBIX CUCTEM, TOBTOPHO-UCIIOIB3YEMBIX MOAYJIEH, KOMIIOHEHTOB;

O NPEJCTaBICHUE pEAIN3allii, BOIUIOIIEHHE OJIIEMEHTOB MOJAEIH B apredakrax,
pa3MereHne apTe(aKToB MO BEIYUCITUTEIBHBIM y3J1aM;

l cpeacrtea ajisi MOACIHMPOBAHUA ITOBEACHUA 00BEKTOB C IIOMOIINIBIO CXCM COCTOSIHUM B
NpEaACTaBJICHUHM KOHCYHBIX aBTOMATOB, AWAarpaMMbl CXEM COCTOHHI/Iﬁ, IIPpUHIMUIT IIEPEXoaa II0
3aBCPIICHHUU,

O MOJICTTUPOBAHUE MOTOKOB Pa0OT M BEIYMCIUTENILHBIX aITOPUTMOB C IOMoIIkio cete [letpu
B IIPEJICTABJIEHUHN JICATENBHOCTH, JEUCTBUS, IPUHLIMI IPOXOA A0 3aBEPILICHHUS;

0 CpeICTBa YIpaBJICHUS CIOXKHOCTbIO MoJenel, MexaHusmbl pacmupenuss UML,
CTEPEOTHIIbI, TPOPUIIH;

O METOJIbl CTPYKTYPHOTO MOJEIMPOBAHUA M IPOEKTHUPOBAHUS, METOJ CTPYKTYPHOI'O
npoektupoBanus Jxekcona (JSP), meron mocremenHoro yrouneHus (stepwise refinement),
HOTAL[MUIO CTPYKTYPHBIX CXEM U AMarpaMM IOTOKOB JAaHHbIX DFD;

0 METO/JI CTPYKTYpPHOTO aHanu3a u npoektupoBanusi SSA/SD u ero BapuaHThl,

0 BUJBl  JICKOMIIO3HMILIMHM:  TPOLEAYpPHAs/AITOPUTMHYECKAs, 1O  JaHHBIM,  II0
ciieHapusM/QyHKIKSAM, KPUTEPUH KadyecTBAa CTPYKTYphl AHM3aliHAa: CBSA3HOCTh M CXOJICTBO,
KpUTepuH U 3BpUCTUKHU nexommnosuimu [10 Ha momynu: anticipate change, information hiding,
separation of concerns;

l OCHOBHBIC ApPXUTCKTYPHBIC CTHUJIA, KIIMCHT-CCPBECDP, KaHaJ'ILI'(i)I/IJ'IBTpBI, MOHOJIMTHOC
IMMPUIIOKCHUC, CIIONCTAsA apXUTCKTYpa, obMeH COO6H.I€HI/I$[MI/I u ap.

O narrepHbl mpoekTupoBanus GoF u mpuMeHeHHe K MPaKTHYECKUM 3ajavyaM pa3padOTKh
I1O: B ToM uncne Template method, Visitor, Builder, Facade, Decorator, Bridge, State u npyrue;

| OCHOBBI O6L€KTHO-OpI/I€HTHp0BaHHOFO aHaJIM3a, MCTOAUKY HNPOCKTUPOBAHUSA Ha OCHOBC
oOs3aHHOCTEH, MeTon  Kiacc-koHTpakT-koiiern (CRC), wmeronq AGOoTa  BbLaeneHUs
HNOTEHIMATIBHBIX KIJIACCOB;

O npuHuunel npoekrupoBanud. OCP, LSP, DIP, ISP, SRP; »BpucTuku Ha3HaueHHs
o0s3anHocTelr GRASP;

O METO/]I IPOEKTUPOBAHUS U Pa3pabOTKH 00bEKTHO-OpueHTHpoBaHHBIX cucteM [CONIX

O METOAbl KOJIMYECTBEHHOM OILEHKM KadecTBa MPOTPAMMHBIX CHCTEM, CJIOKHOCTHU

CTPYKTYpBI CUCTEMBbI, Habop noka3zateneit Ynnambepa-Kemepepa.

yMeThb:
O 000CHOBATh MPUHSATHIE POEKTHBIE pellieHus B oonacTu npoexktupoBanus [10;
O CaMOCTOSITENILHO Pa3padaThiBaTh COIVIACOBAHHYIO MOJENb IPOrPaMMHOM CHCTEMBI,

YIOBIIETBOPSIONIYIO (DYHKITMOHAIBEHBIM TPEOOBAHUSIM;
0 MIPEJICTABIIATH BBITOJIHEHHBIN MTPOEKT ISl 00CYK/IEHUS B Ay TUTOPUH;

O MPUMEHSITh METO/IbI MPOEKTUpOBaHus npu paspadotke [10;



U HCIIOJIh30BaTh COBPEMEHHBIE MHTETPUPOBAHHBIE CPEICTBA Pa3pabOTKH U TPOSKTUPOBAHMS
(IDE);

O BBIOMpaTh HanboJIee OIXO SN IS PEIICHUs TPOOIEMBI METO/I TPOCKTHPOBAHUS;

0 NPUMEHITh METOAbl CTPYKTYPHOTO U OOBEKTHO-OPUEHTHUPOBAHHOIO aHalu3a M
MIPOEKTUPOBaHMs npu pazpadortke I10;

] HUCIIOJIB30BATh YHI/I(bI/II_[I/IpOBaHHEJﬁ SA3BIK MOJACIHMPOBAHUA JISI OIMMMCAHUA MPCAMCETHBIX
o0nacTell U CTPYKTyp IpOorpamm;

O OIICHUBATh KauecTBO pa3zpadboTanHoro au3aitHa [10.

BJIaJ€Th:

O HaBBIKAMH CaMOCTOATEILHON PabOThl B COBPEMEHHBIX MPOIPAMMHBIX KOMILIEKCAX;
O HaBbIKaMU OCBOEHUS 00JIbIIOr0 00bEMa HH(OPMALINH;

O HaBBIKAMH COBMECTHOM KOMaHAHOMW paObOTHI HaJl MPOTPAMMHBIMU CUCTEMAaMH.

TeMbl U pa3jeiibl Kypca:
1. BBenenue B MHKEHEPHUIO IPOrPaMMHOTO 0OecTIeueHUs

Paznuums mexay nmporpaMMHBIM U anmapatHbiM ooecnieuenueM. [lokazarenu kauecta [10. Buabt
[10O. Uenu u 3agaun npoekTupoBanusi. OTANYMS IPOSKTUPOBAHUS OT aHAJIM3A UITH UCCIIEOBAHUSI.
OcHoBHbI€ omnpeneneHus B unxenepuu 110.

2. [Ipumenenue Monenei B pazpaboTke mporpamm

[TonsiTie O MoAenUMpOBaHMHM M TNpPOoeKkTHpoBaHuU. CTpyKTypHOE MonenupoBaHue. Mcropus
co3znanusa UML. Ctpykrypa u ocHoBHble noHsTHS MeTamonenn UML. IlpencraBnenus moxaenu,
BUJIbI uarpaMM. MecTo mMojenell B mporeccax >KU3HEHHOTO IUKJIa MPoeKToB. O030p METOANKHU
ICONIX, ocHOBHBIE 3Tambl, MPUMEHSEMbIE METOJAbI M 3BpUCTHKU. [IpuMeHeHue monenei B
ruoKoii pazpaboTke.

3. CraTtuueckoe MMpeACTaBJICHUEC MOACIIN

Huarpammbel knaccoB. [lonsTus knacca, uHTepdeiica, TuMa TaHHBIX. BHUABI OTHOIICHU:
accoluanus, 3aBHUCHUMOCTb, aOCTpakius, peanuzanus, 0000IleHHe W Jpyrue. DK3eMIUISPbI
knaccoB. OrpannyeHus. CTpyKTypupoBaHHbBIN kinaccudukaTop. KomMmno3ut u yacte. JluarpamMmbl
BHYTPEHHEHN CTPYKTYpbl. APXUTEKTYPHOE MOJICIMPOBAHNE, KOMIIOHEHTHI, IIOPTHI, COCTUHUTEIH.
Pa3mernienue cucteMbl, BOILIOMIEHHE KOMITIOHEHTOB, Y3Jibl, apTedakTsl. [Ipodunu. Pactmpenue
Mozenu. [lakeTel. YipaBieHue MOIEIbIO.

4, I[I/IHaMI/ILICCKOC MMpEACTABJICHUC MOACIIN

[ToBenenue. OcHOBHBIE ompeneneHus. BapuaHTbl ncnonab30BaHus (mpeneaeHTsl). Onucanue
TpeOoBaHUIl Tpu TOMOIIM TmperneaeHToB. I[IpencraBnenue B3aumonencTBus. Jluarpammbl
B3aMMOJICHCTBHSI M KOMMYHUKauU. OCHOBHBIC TOHSITHS: POJib, CHEMU(MUKALINS BBHITOIHEHUS,
coobmenue. Koomepamus. Onmcanue clieHapueB BapHaHTOB HMCIOJIb30BaHUs. [IpencraBienue
nearenbHoCcTU. IIpeacraBmenne o cerax Ilerpu. Buawsl nevictBuid, pasnensl. KoHTekcT



BBIMTOJTHEHHS. [IOTOKM ympaBiieHUs W JaHHBIX (00bekTHBIC). [IpeacTaBieHHe MPOLECCOB Ha
I[I/IarpaMMaX JCATCIIBHOCTU. HpCHCTaBHeHI/IC KOHCYHBIX aBTOMATOB, CXCMbI COCTOHHHﬁ.
CocrosiHHe, TIepexo]], TICEBAOCOCTOSHUS, COCTaBHBIE COCTOsIHUSA. OOpaboTKa COOBITHIA, IEPEX0T
10 3aBepiIcHUH. MoIeIMPOBaHNE KU3HEHHOTO UK KiacCu(UKaTopa ¢ MOMOIIbI0 KOHEYHBIX
aBTOMATOB.

5. CemecTpoBasi KOHTpOJIbHas paboTa
[IpoBeneHrE KOHTPOILHON pabOTHI.
6. MeTo/bl CTPYKTYPHOTO TPOESKTUPOBAHUS

OcHoBHbIe TOHATUA. Moaynsb. [Iporiecc cTpyKTypHOTo poeKTupoBaHus. Buibl METO0B: CBEPXY-
BHU3 (HHCXOHAIIUE), CHU3Y-BBepX (BOCXOAdlue), UTepaTUBHbIE. MoayiabHOCTh. [IpuHIUIBI
pas3ziesieHus CUCTEeMbl Ha MOAYJIH. MeToa mocTeneHHOoro yrouHeHus (stepwise refinement),
cTpykTypHbIe Auarpammbl (STD). Metoauka cTpykTypHOro anaim3a/mpoektupobanus (SSA/SD).
DOnemeHTapHble TpaH3akiuu. Juarpammel motokoB naHHbIX (DFD). Meton cTpykTypHOTO
nporpammupoBanus Jxekcona (JSP). Pazbop npumepoB npuMeHeHus.

7. BBenenue B apxurextypy 10

ApPXUTEKTYpa M CTPYKTypa HpPOTPaMMHOM CHCTeMbl. DaKTOpBI, BIUSIONIME HA apXUTEKTYpPY.
3auHTepecoBaHHble JuIA. Ponb apxutekTypbl. CTaHIapTHBIE APXUTEKTYPHBIE CTUIIM: BBI30B-
BO3BpAaT, KaHAIbI-QUIBTPB, MHOTOYPOBHEBas / KIHCHT-CEPBEP, CEPBHC-OPUCHTUPOBAHHAS,
COOBITHITHO-OPHEHTHPOBaHHAs (event-sourcing), pacrpeieicHHas OJIHOPaHTOBasi, KOHCTPYKTOP
(toolkit). IlpumeHeHHE CTPYKTYPHBIX METOJOB K TPOCKTUPOBAHUIO APXUTEKTYPHl CHCTEM
00pabotku gaHHBIX. MeTom SSA/SD u ero BapuaHTHI.

8. MeTtoabl 1 MaTTepHbl 00BEKTHO-OPUEHTUPOBAHHOTO MPOEKTUPOBAHUS

BBenenue B 00bEKTHO-OPUEHTHUPOBAHHBIN aHanu3. Beinenenue kiaaccoB. MeTosbl OCTPOESHUS
MoJIeNu TpeaAMeTHON obnactu (Meto AGOGOTa, METOA UMEHHBIX TPYI, KOHTPOJIbHbBIE CITUCKH).
AbcTpakTHble THNBI JaHHBIX. [IpoexkTupoBaHue Ha ocHoBe obOs3aHHocTedl (RDD). Kaprouku
Knacc-Kontpakr-Komnern (CRC). Opuctukun GRASP. IIpunuuner OOIT SOLID (SRP, OCP,
LSP, ISP, DIP). Ilpumenenue mnatrepHoB mnpoektupoBanus (GoF). Ilokazatenu kadecTBa
00BEKTHO-OPUEHTHUPOBAaHHOM CTpykTyphl. Komruiekr mnokasareneit Uupambepa-Kemepepa.
[Tokazarenu cnoxnoctu u odbema koga MakKeiiba u Xancrena. M3mepeHue CloKHOCTH U
conpoBoxaaemoctu [10.

9. JIokyMEHTHpPOBAaHUE APXUTEKTYPHI U AH3aiiHa

Pone noxkymentupoBanus. llomartue o Touke 3peHusa. Cucrema npexacraBiaeHuil 4+1.
PexoMenpanuu u CTpykTypa J0KyMEHTA.

10. KypcoBoii ipoekt. KoHcynbTanuu mo mpoektam

Ob6cyxnenne npuniunoB OOIL. Pa3z6op npumepoB mpuMeHeHHs MaTTepHOB. Pa3dop mpumepon
IIOCTPOEHHUS MOJIEIH PEATU3aLIH.

MonenbHO-OpueHTHPOBaHHBIA 1oaxoa Kk pazpaborke (MDD/MDA). [InatdpopmonesaBucumas
Mojienb U mnatdopmozaBucuMas monens (PIM/PSM). CepBuc-opreHTHUpOBaHHASI apXUTEKTYDA.
[Toroku pabor (workflow). Mcnonbs3oBanue kapkacoB mpuiokeHuil (framework). IIpoGnaemsl
MIPOEKTUPOBAHUS paclpeieNIeHHbIX 00BEKTHBIX cucTeM. [loHaTHe 0 TpaH3akuusx. Jpyrue TeMsl.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Pa3zpat6orka I T-npoexkToB

Heab AMCHUNIMHBI:

chopMUPOBATh MPAKTHUECKUE YMEHUS U HABBIKM HAYYHO-HCCIICIOBATEIILCKON JIEATEIHHOCTH B
obmactu pazpabotku IT-npoekros. JucuumimHa 10mkHa ¢HOPMUPOBATH TEOPETUYECKHIE 3HAHUS
" OIIBIT pa6OTI)I Hanq BOCTpe6OBaHHI>IMI/I MMPpUKJIAAHBIMU 3a/la4aMu.

3agaum JUCHMIIMHBI:

- OBJIaJIEHUE HaBbIKaMU PaOOThI HaJ MPAKTUYECKUMHU 331a4aMUu;

- U3y4eHHe Hay4yHOH MH(OpMaIIK 110 TeMEe ITPOEKTa;

- OBJIaJICHUE HaBbIKaMH pabOThl B KOMaH/IE;

- OCBOCHHUE y3KOCIELIMATIM3UPOBAHHBIX TEXHOJIOTHM MPOMBIIIJIEHHOTO TPOrPaMMHUPOBAHNS;

- (I)OpMI/IpOBaHI/Ie HaBBIKOB  CaMOCTOSTEIILHON  HCCIedOBAaTEIbCKOM U HpaKTHqCCKOﬁ
JACATCIIbHOCTH.

IlepeueHns MNJIAHUPYEMBIX Pe3yJabTATOB 00y4eHHs MO JUCHUILIMHE (MOIYJII0)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YyYaIOIIMECs T0JIKHbBI

3HATh:

* OCHOBBI KOMaH/THOH PaOOTHI B TPOEKTAX;

- MeTonoJoruo Agile;

- MeToa Scrum.

yMeThb:
* IUCaTh IPOTPAMMHBIN KOJI JUIsl IPOMBIIUIEHHBIX [T-1TpOeKTOB;
* peaM30BBIBAaTh MPOIYKT MO 3apaHee ONMMCAaHHBIM TPEOOBAHUSM;

* IPUMCHATb CUCTEMY TCOPETHYCCKUX W MPAKTHUCCKHUX 3HAaHUH IJId opraHu3alvii W PCIICHUA
HCCICO0BATCIIbCKUX U MPUKIIAAHBIX 3a/1a4 B obnactu I/IH(bepMaI_[I/IOHHBIX TGXHOHOFHﬁ;

- peasin3oBbIBaTh API.



BJIa/IeTh:
* IPOMBIIUICHHBIM IIPOrPaMMUPOBAHUEM;
* METOJJaMH TECTUPOBAHUS;

* TACK-TPEKEPOM U KOPIIOPATUBHBIM MECCEIKEPOM.

TeMbl U pa3jeiibl Kypca:
1. Metonomnorus Agile, meton Scrum

Mertomosioruu pa3paboTKH MporpaMMHOro obecrieueHus, ruOkas paspadortka 10, nmpuHIUTIBI
ruOkon paspaborku, Agile-manudect, MeToabl ymnpaBiieHHs TpoekTamu, Scrum, Waterfall,
Kanban.

2. Paznenenue poseit

OCHOBHBIE poju: CKpaM-MacTep, BJIAACICH IMPOAYKTA, CTCﬁKXOHﬂCpBI, I10JIB30BAaTCIIN,
MCHCIPKMCHT IIPOCKTA, 0COOEHHOCTHU O6H.I€HI/I$I C 3aKa34YMKOM.

3. Pasnenenue oOiacrei

[TnanupoBanue cnpunTa, poker planing, tuarpamMmMa cropanus, kanOaH-nocka, producr backlog,
sprint backlog, story points.

4. Benenue u ohopmiieHre OTYETHOMN TOKYMEHTALUN
Meeting notes, daily scrum, scrum of scrums (perpocnekruBa). CpeacTsa JOKyMEHTAIIHH.
5. Pa36op nmporoTumnon

OCHOBHBIE KOMITOHEHTHI HpI/IJ'IO)KeHI/Iﬁ u CaﬁTOB, BHUJIBI B3aUMOACHCTBUIM MCKIAY HUMH, CLICHApUn
HCIIOJIB30BaHUA HpHHO}KeHHﬁ, AuarpaMmsl IOBCACHN A, BO3MOKHBIC HEAOCTATKHU U YA3BUMOCTH.



AHHOTAUUH K pad04YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Pacnpenenennme U IMapajaje/ibHbI¢ BLIMUCICHUSA

Heab AMCHUNIMHBI:

OCBOCHHC CTyACHTaAMU (I)YHI[aMeHTaJIBHBIX 3HAHUK B 00JIACTH MaTEMATUYECKOTO MOACIINPOBAHUA,
HN3YUCHUC COBPCMCHHBIX YHCIICHHBIX MCTOA0B, a TaKXC obmactel HX MMPAaKTUYCCKOI'0O
IMPUMCHCHUA.

3agauu AMCHUIINHBIL:

. ¢dbopmupoBanre 0a30BBIX 3HAHWKA B OOJIACTH YHCIEHHBIX METOJ0B MaTEeMaTHYECKOTO
MOJIEJIMPOBAHUS KaK JUCIHUIUIMHBI, 00€CIeYNBaIOIIed TEXHOJIOTMUYECKHE OCHOBBI COBPEMEHHBIX
MHHOBAIIMOHHBIX CEp AEeSITENbHOCTH;

® O6yquI/Ie CTYACHTOB ABYM CTPATCTUAM CTATUYCCKOI'O U JUHAMHWYCCKOI'O IMapajuiciindMa
A1 COBPEMCHHBIX MCTOAOB CYHCPKOMIIBIOTCPHBIX BBIUMCIICHHMH M O3HAKOMJIEHHE C HX
MMPUITIOKCHUAMMU

M (bOpMI/IpOBaHI/Ie IIoAX010B K BBITIOJIHCHHUTO I/ICCJICIIOBaHI/Iﬁ CTyACHTaMU oo
MAaTCMAaTUYCCKOMY MOACITIMPOBAHUIO B PAMKaX BBIITYCKHBIX pa60T Ha CTCIICHBb MarucTpa.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)

B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOIKHBI

3HATh:

O MECTO U POJIb OOLIMX BOIPOCOB HAYKU B HAYYHBIX UCCIIEIOBaHMSX;

0 COBpPEMEHHBIE MTPOOJIEMbI BBIYMCIUTEIBHON MAaTEMATHUKH;

O HOBEWIINE YNCIEHHBIE METO bl 3PPEKTUBHOTO pEeIIeHHs 3a/1a4 MaTeMaTHYeCKON (PU3UKY;
O MOCTAHOBKY MPOoOJIeM MOJEINPOBAHUS (PU3HUECKUX MPOLIECCOB;

0 0 B3aUMOCBSI35X U (PyH/IaMEHTaIbHOM €MHCTBE €CTECTBEHHBIX HAYK.

yMeTh:

O 3¢ (}HEeKTUBHO MCIONB30BaTh Ha MPAKTUKE TEOPETUYECKUE KOMIIOHEHThl HAyKU: TOHSATHUS,

CYKACHUSA, YMO3AKITOYCHU S, 3AKOHBI;

] NpeACTaBUTb IMMAHOpaMy  YHUBCPCAJIBbHBIX MCETOAOB W  3dKOHOB COBPCMCHHOI'O
C€CTCCTBO3HAHMAA,



0 paboTaTh Ha COBPEMEHHOM IKCIIEPUMEHTATILHOM 000PYI0BaHUY;

O abCTparupoBaTbCsi OT HECYIIECTBEHHBIX BIMSHUN MpPU MOACITUPOBAHUU PEATbHBIX
(bu3nUeCKUX CUTYaIuii;

0 MOJIb30BAThCS CIIPABOYHOM JHMTEpaTypod HAaydyHOTO W MPHUKIAJHOTO Xapakrepa ajs
OBICTPOro MoKMcKa HEOOXOIUMBIX MAaTEMATHUECKUX U (PU3NUECKUX JaHHBIX U MOHSATHIA.

BJIaJIeTh:

O IUTAHUPOBAHUEM, IIOCTAHOBKOM U 00pabOTKOM pe3ynbTaTOB YMCICHHOIO 3KCIIEPUMEHTA;
O Hay4HOU KapTUHOW MUpa;

O HaBbIKAMU CaMOCTOSATEJIBHOM paboThl B 1a00paTopuu Ha COBPEMEHHOM KOMIIBIOTEPHOM
000py1I0BaHUH;

O HaBBIKAMU OCBOCHHUS OOJIBIIOr0 00bEMa HHPOPMALINY;

O KYJIbTYpOi IOCTAHOBKU M MOJIEIMPOBAHUS (PU3NUECKUX 3a]1a.

TeMbl U pa3jeiibl Kypca:
1. [TpuHIMIIBI paOOTHI KOMITBIOTEPHBIX CETEH U CETEBBIE MPOTOKOJIBL.

HpI/IHLII/IHI)I nepeaayn JaHHbIX IO KOMIIBIOTCPHBIM CCTAM. ITakeTHaAs ¥ KaHaJILHAS KOMMYTalus.

[TonsiTue creka cereBbix NpoTokosoB. CemuypoBHeBass monenb OSI-ISO. Moaens DoD. Crek
npotokonoB TCP/IP.

2. [Ipobnemaruka pelieHus 3a/1a4 B pacipeiesIeHHON BBIYMCIUTENBHOM Cpeie.

((I/I,Z[GOJ'IOFI/I‘IGCKI/IC», TEXHOJOTUYCCKUC U  MATCMATHYCCKUC  ACIICKTBI TEMbI PCIICHUA
BBIUYUCIIUTCIIbHBIX 3a/1a4 B pACIIPEACIICHHBIX BBIYUCIUTCIIBHBIX CUCTEMAX (PBC)

Knaccugukanus PBC no tunam pemaemsix 3aaau (High-Performance «super»Computing, High-
Throughput Computing, Data-intensive computing, Many-Task Computing). Ilonstue
JACKOMITO3UPYEMBIX BBIYUCIIUTCIIBHBIX 3a/1a4.

[TpencraBienne o PBC kak O COBOKYMHOCTM B3aUMOJCHCTBYIOIIMX (1O CETH) MPOLIECCOB.
[TonsiTHe 00 OCHOBHBIX THUIAX MPOTPAMMHBIX (TMPOrpaMMHO-aNNapaTHeIX) apxuTekTyp (SISD,
SIMD (GPU), MISD, MIMD).

OBOJIONUS MPOTPAaMMHBIX MoOJeNel (apXHUTEKTyp) paclpeleleHHbIX BbluMcleHud. BrusHue
CTHJIEH «OOBIYHOI0» MPOTPAaMMHUPOBAHUS: IMPOLEAYPHBIN CTUIIb - MOJENb BbI30Ba YAAJTE€HHBIX
nporenyp (RPC, Remote Procedure Call); o6nexTHO-OpreHTHpOBaHHb (OO) ctiie - OO
npomexyrounoe [10; pyakunonanbubiii ctuinb - REST-cepBucel. Moaens PBC Ha mpuaImmmnax
obmena coodmenusmu (MOM, Message Oriented Middleware).

TumnoBon «KW3HEHHBIA LMK HpOFpaMMHOﬁ TCXHOJIOTHH U HpOGJ’ICMa €€ aICKBAaTHOI'O BLI60pa.



[Tpumepsl 1eKOMIO3UPYEMBIX 3ajau: MOCIIEI0BATEIbHOCTh ACCOIIMATUBHBIX ONEpalluii, MPUHIIUI
JUHAMHUYECKOT0 MPOrPaMMHUPOBAHUS U BO3MOKHOCTHU JEKOMITO3UIINH.

3. OcHoBbI IporpaMMHoil apxutektypsl PBC.

OcHOBHBIE 3NIeMEHTHI apxuTeKTypsl npoueccoB PBC. CepBepHbIii M KIMEHTCKUH (pparMeHTHI
IIpOLIECCOB (MCTIONHsIEMOro Ko/1a). Kapkacel u npecTaBuTeNy y1aleHHbIX Ipoueayp (yAaaleHHbIX
00BbeKTOB). MaplIa/UIMHT U JeMapLIaJUIMHT IIPU BbI30BaX yIaJCHHBIX METOOB.

Paznuunbie criocoObl B3aUMOICHCTBHS KIIMEHTCKUX M CEPBEPHBIX KOMITOHEHT (TI0 TUTIaM BHI30BOB
«yIaJCHHBIX» METO/IOB): CHUHXPOHHBIA (OJIOKHPYIONIHNiI), OJXHOCTOPOHHHW, AaCUHXPOHHBIN
(«OTJIOKEHHBIINY).

OcnoBHble dTanbl pazpaborkn PBC Ha OCHOBE CyIIECTBYIOIIMX TEXHOJOTHH OOBEKTHO-
OpueHTUpoBaHHOro mnpomexyroyHoro I[IO (OO IIIIO) ©Ha mnpumepe HPOrpaMMHOIO
uHctpymenTtapus Ice, Internet Communication Engine. KoHTpakTHBII IpUHINIT TPOSKTHPOBAHHUS.

[TonsTe W mpeqHa3HAYCHHE ICKIAPATUBHBIX S3BIKOB ONUCaHUs MHTepdelcoB (Ha mpumepe
Slice). IlpumeHeHHEe <« IPEAKOMIUISTOPOBY MJIsi OTOOpPa)KCHHs] OMUCAHHS THUIIOB JAaHHBIX H
uHTep(eiicoB Ha NIEKIApaTUBHOM SI3bIKE B BBICOKOYPOBHEBBIC SI3bIKM IMPOTPAMMUPOBAHMS Ha
srane peanu3anuu PBC. Ilpumep «mpoekTupoBaHHS» THUIIOB JaHHBIX M HUHTepdeiica
«apu(METHIECKOTO KAIBKYIATOpay» Ha s3bike Slice .

Opomonuss texHosoruit OO IIIIO: CORBA, Ice, Be0-cepsucst (WSDL, SOAP, XML).
Otromenue OO II1O u apxurextypHoro ctuist REST, Representational State Transfer.

4. PacnipeienieHHbIE CIIEHAPUU PEUICHUS IEKOMIIO3UPYEMBIX 3a/1a4 JIMHEHHOU anreOpsl.

bazoBbie 3amaun nUMHEWHOW alreOpbl: MEpeMHOXeHue matpuil, oOpamienue, LU-paznoxenue.
YckopeHure nepeMHOKESHHUST MaTPHI] Ha OCHOBE OJIOYHOM JIEKOMITO3HITHH.

Obparenue ma0xo-o0yCIOBICHHBIX MaTpPUI] HA OCHOBE CUMBOJIBHBIX BBIYMCICHUH (B cUCTEMeE
Maxima). Pacnpenenennsie cueHapuu oOpamenus: 1) LU-¢akropuzanuss U mnapamielibHOE
BBIYHUCIIEHHE CTOJO1I0B 00paTHOW MaTpullpl; 2) On04Has AekoMmo3uius u pononHeHus [llypa.
KonnyectBenHsle oneHkn yckopeHus. [Ipobiema GanaHCUPOBKM BBIYMCIUTENBHOW Harpy3ku B
cueHapuu 1) (Ha 3Tane He3aBUCHUMOI'O BBIUMCIIEHUS CTOJOI0B 00paTHOM MaTpuilsl). [IpuHIMIBI
peanu3anuu clieHapusi 2) Ha oCHOBe nporpammuoro mHctpymentapusi MathCloud (WebSolve,
http://code.google.com/p/websolve/).

5. I'pun-TexHOJIOTMH.

KoHnernmust Tpua-BelaucieHnd, 00JIaCTh TPUMEHEHHS W TUIBI Tpua-cucteM. [loHsTue
BUPTYaJbHOW  opraHuzamuu. OTiauyue TPUII-CUCTEM  OT  JPYTUX  PaCHpeeTICHHBIX
BBIYHUCIIUTEILHBIX CUCTEM. TpeboBaHMs K TpOorpaMMHON HHPpACTpyKType rpua. [Ipumeps! rpu-
CHCTEM W TEXHOJIOTHH.



CepBucHble Tpua-cucteMbl. lIporpammHoe oOecnedyeHrne CEepBUCHBIX TPHUAOB, OCHOBHBIE
KOMIOHEeHThl. OOecriedeHrne O€30MacHOCTH B TPHI. YTpaBICHUE pecypcaMu. YTpaBieHUE
JTaHHBIMU. THpOpMaAIIMOHHEIE CEPBUCHL.

I'pun-cucrtemsl u3 nepcoHanbHbIx KoMmibioTepoB (I'CIIK). OTnauumst oT CEpBHCHBIX TPUJIOB.
[Tporpammuoe ob6ecneuenue ['CIIK. Texnonorum uvactueix ['CIIK na mpumepe I1O Condor.
TexHomoruu 100pOBOIBHBIX BhIUKUCIECHUN Ha TipuMepe miatdopmbel BOINC.

6. [TapamienbHbIe BEIYUCICHUS.

XapakTepUCTUKHU TOU3BOJUTEIBHOCTH MapauIeIbHBIX MPOrpaMM: yCKopeHue, 3pPpeKTUBHOCTb,
dbopMyIbl sl X U3MepeHus. 3aKkoH Amana.

Cucrtemsl ¢ pacnpeneneHHOH u oOmield namarbio. OCHOBHBIE CpEACTBA MPOTPAMMHUPOBAHMSL.
[Ipouecchl 1 MOTOKH.

bubmuoreka MPI. Mogens SPMD. ToueuHble W KOJIEKTHBHBIE OOMEHBI COOOIIEHUSIMH.
bu6nmnorexa MPI. KoMMyHHKATOPBI U TPYIIIIBI IPOLIECCOB.

Crangapt POSIX Threads. Co3nanue u 3aBepiienue notoka. Opranusaiiusi KpUTHYECKHX CeKIUN
C TIOMOIII0 MEXaHU3Ma MBIOTEKCOB.

[Taker OpenMP. O6mmas oprannzanus. upektussl parallel u for.

['padmueckue comporeccopsl obmero HazHaueHus (GP GPU). OcnoBwl apxutekTypsl. OOmue
cBesieHus o nporpammHoMm creke CUDA.

7. KJ'IaCCI/I(bI/IKaI_[I/II/I alllapaTHbIX APXUTCKTYP MHOTI'OIIPOLCCCOPHBIX BBIYHUCIUTCIIBHBIX CUCTECM
(MBC).

Crucox 3aaa4 JJIs1 BBICOKOIIPONU3BOAUTCIIbHBIX CUCTEM.

Knaccudukanumu apxuTekTyp BBIYUCIUTENbHBIX cucTeM. Kiaccudukannu dnuHHA, yTOUYHEHUS
Banra-bpurrca, knaccupukanuu @enra u XoKHH.

Apxurexkrypsl SMP, MPP, PVP. Knacrepnas apxurekrypa.

OcoOeHHOCTH OpraHM3aly MaMsATH B COBPEMEHHBIX IMEPCOHAIbHBIX KoMIbloTepax u MBC.
Paznuunsle BuabI namsatu. Mepapxus naMaru.

Paznuunsle apxurexktypsl MBC no Tuny nocryna k namsatu. (UMA. NUMA, NORMA u 1.1.).



AHHOTAUMH K pa004YuM NPOrpaMMam I CHUIINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Poccusi u mup. JlonoJiHUTEIbHBbIE TJIABbI

Heab AMCHUNIMHBI:

Ilenpro M3ydeHUs: NaHHOM IUCLHUILIMHBI SBJISIETCS PA3BUTUE CAMOCTOSTEIIBHOIO, KPUTUYECKOTO
MBILUIEHUST OOy4yaroumxcs M TIyOOKOW MMpOBO33PEHUECKOM KYJIbTYpPbI, ONMPAIOLICICS Ha
BBIpAaOOTaHHBIE E€BPOINEHCKON (MIoco(CKOi Tpagumuel panroHaTbHBIE MPUHIUIBL, a TAaKKe
(GopMUpOBaHHE HABBIKOB IIOHMCKA HMHTEpPIpPETALUN COBPEMEHHBIX NPOOJEM U JUCKYPCOB:
aJIcKBaTHO CTaBUThb M pEIIATh I[IUPOKUK CHEKTP HAyYHO-TEXHHYECKHX, COLUAIBHO-
HSKOHOMUYECKUX U HPABCTBEHHO-TYMaHUCTUUECKUX MPOOIEM

3agauyd AUCHUILINHBI:

chopmupoBarh MpeacTaBiIeHUE 00 OOMUX METOJ0JIOTMYECKUX TPUHIUIAX COBPEMEHHBIX
€CTECTBEHHBIX U COIMATbHO-TYMaHUTAPHBIX HAYK Ha OCHOBE OMUCAHUS JUHAMUKHI €CTECTBEHHBIX
HAyK U UX OCOOBIX TUIIOB PAIlMOHATIBLHOCTH;

MMO3HAKOMMTE C 0a30BBIMU IIpUHOUIIAMHA COBpeMCHHOﬁ HaquOﬁ mapaaiurmel;

chopMUpoBaTh y 00y4aromMXcsl HaBbIKU 0(OPMIIEHHSI HAYYHBIX MCCIIEIOBaHUN B (hopMe cTaTeit
U JIOKJIaJI0B HAa OCHOBE YKa3aHHBIX METOA0JIOTHYECKUX TPUHIIUIIOB;

HAY4YUTh FPAMOTHOM apryMeHTallui HayYHOI T'MITOTE3bI C OTIOPOil Ha METOA0IOTUYECKH anmapar
¢mtocodun U ryMaHUTApHBIX HAYK;

JaTh 00y4arolMMCsl OCHOBHBIE CBEICHMSI O criennpuke Guiaocopckoro MUpOBO33pEHNs, TOKA3ATh
0COOEHHOCTH (PUIIOCO(PCKOTO 3HAHUS, €r0 CTPYKTYPY, (QYHKIIMU, OCHOBHBIE TPOOJIEMBI;

paccMOTpeTh OCHOBHBIE ATalbl HCTOpUU (uiocopuu uepe3 Npu3My O0a30BBIX KOHIIENTOB
COBPEMEHHOM HAayKH, a TAKOKE IMOKa3aTh 3HaU€HUE TaKUX (PUI0CO(CKUX pa3/ienoB, Kak OHTOJIOTHS,
THOCEOJI0rus, puiiocodust KyJIbTypsl, puaocodcekas aHTPOINONIOTHs, colManbHas Gpuitocopus st
(bopMHpOBaHUS HAYYHON METOJOJIOTHH.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCHUIJIMHE (MOYJIIO)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YJarOIIHECs TOKHBI
3HATh:

UCXOJHbIE PUIOCO(PCKUE IPUHIUIIBI, KATETOPUU, TEPMUHBI U cielUPUKY oxo1a ¢puiocopun u
TyMaHUTapHON HaYKH K U3yYEHHIO OOIIECTBA U KYJIbTYpHI;

¢mwiocopckue KOHLEMIUU JIMYHOCTHM M (QyHIaMEHTaJbHBIE MPOTpaMMbl  pealu3aluu
caMOM3MEHEeHUH B HcTOpUH pusocoduu.



yMeTh:
MPUMEHSTh TEXHUKH TOCTaHOBKHU MpobiieM ((hopMupoBaHre HaBBIKOB TPOOIEMHOTO MBIIIICHUS );

UCTIOJIB30BaTh PHIIOCOPCKOE 3HAHKE 11 TOHUMAHUS MEKKYJIBTYPHOTO B3aUMOICHCTBUSI.

BJIA/I€Th:
CHOCOOHOCTBIO PUMEHEHUS PHITOCOPCKUX UACH ISl TOCTPOCHUS IMTyOIMYHOTO BBICTYTIIICHHUS.

CIIOCOOHOCTBIO KOHCTPYHPOBATh COOCTBEHHOE (hUI0COPCKOE MUPOBO33PEHHE.

Tembl u pa3aennbl Kypca:
1. Pycckuit HallMOHANBHBIN XapakTep Kak OCHOBAaHHE POCCUNCKOMN ITMBUIIU3AIINH

OnpeneneHue HaluMM W HAIMOHAJIbHOIO XapakTepa. BinMsHue NpUPOAHBIX YCIOBUM Ha
CTaHOBJIEHUE PYCCKOT0 HAllMOHAJILHOTO XapaKTepa. JymeBHas cTUXMSI KaKk OCHOBa
pycckoro xapakrepa. BiausiHue npaBociiaBus Ha pyCCKUN XapakTep. Teprenue,
JYLIEBHOCTh ¥ MAaKCHMaJIN3M Kak 0a30Bbl€ YEPThI PyCCKOIO XapakTepa.

2. Cnasstnodunsl A. C. XomsakoB u H. . JlanuneBckuii o npennasHauennu Poccun

Konnenmus kynpTypHO-uctopudeckux tunoB H. f1. JlanuneBckoro u coBpeMeHHas COLUaIbHO-
MONIMTUYECKasl peanbHOCTh. YueHue o coboproctu A.C. XowmskoBa. KoHTypbl pycckoit
LMBWIA3AIUY.

3. 3anagnuku I1.51. Yaanaes u A. U. I'epuen o mytu Poccun

[1.51. YaamaeB: oTcyTcTBHE 0CO0O0TO MyTH pycckoit uctopuu. A.W. ['epiieH: oTcyTcTBHE CBOOOIBI
Y IEHHOCTH PYCCKOM UCTOPHUH.

4. 1pa nuka pycckoii uaen: ®@. M. locroesckuit u JI. H. Toncroit

HpOTI/IBOpe'-II/IBOCTI) 1 IECJIOCTHOCTE PYCCKOI'0 HAIIMOHAJIBHOI'O0 XapakKTe€pa M €ro BJIIMAHHUE Ha
pycckyro uaero. IlepBeiii o0pa3z pycckoit uaen. ®.M. JlocToeBCKHil: OT TOYBEHHOCTH K
yHHUBEpcaldbHOCTU. Tpu Moaudukanuu pycckoil maen. Bropoit oOpa3 pycckoit uneu. JI.H.
ToncToii: mpoGiemMa HalMOHAIBLHOTO CAMOOTPEUEHUSI.



5. I'mobGanu3anus v ri100ajJbHBINA HEOKOJIOHUAIN3M

OOBexTUBHBIC U CyOBEKTUBHBIE MPUUMHBI I100anmu3annu. OT MUPOBOI KOJIOHUAIBHOM CUCTEMBI
70 TJI00AJIBHOIO HEOKOJIOHHANu3Ma. 1 7100anbHBIi HEOKOJIOHMAIN3M KakK BTOPOHM 3arajHbIi
riio0anbHbIA poekT. ['obanbHeIi HeoKoIoOHHAIM3M U Poccust.

6. 'maBHBIC YePTHI PYCCKOW ITUBUIIM3AINH H €€ MECTO B TTI00ATHHOM MUPE

3amagHblil BApUAHT rio0ain3aluy U pycckuid oTBeT. Poccust B amoxy rimo0anu3anuu: U3 BTOPOTro
MUpa B YETBEPTHIN, «PYCCKUN KPECT», CRUMAroIIeecs KobLo. [[puHIum JBOIMHOT0 COOTBETCTBUA.

7. KOHTypH Poccuiickoro IMPOCKTAa HUBUJIIM3aIMOHHOI'O PA3BUTHA

Muorononspubiii Mup. ColranbHasi CpaBeUIMBOCTh. Y CTOMYKMBOE pa3BUTHE.

8. [lepcnieKTUBBI ypETYyIUPOBAHUS POCCUHUCKO-YKPAMHCKUX OTHOILIEHUMN

[Tpennoceuiku kouduukra Poccun u Ykpaunsl: pacnang CCCP, nepeBopot Ha Ykpaune B 2014 1.,
BTsaruBanue Ykpaunol B HATO u ee munurapusanus v Hanudpukanus. demunurapuzanus u
neHanudukanus Ykpaunsl kak 3agaua CBO poccuiickux Boiick. PasBopaunBanue koH(IUKTa U
MOTIBITKYA TIEPErOoBOPOB O €ro paspeuieHuH. JloCTHKEHHE YCTOMYMBOIO MHpa B OTHOIICHHSX
Poccun ¢ YkpanHo# kak IByX HEOTHEMJIEMbIX YaCTEH €MUHOTO PYCCKOIO MUPA.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukiaagHas MmaTeMaTuKa 1 HHPOPMATHKA

Hanpasiennocts: MaTtemaTuka

Poccusi u mup

Heab AMCHUNIMHBI:

Ilenpro M3ydeHUs: NaHHOM IUCLHUILIMHBI SBJISIETCS PA3BUTUE CAMOCTOSTEIIBHOIO, KPUTUYECKOTO
MBIIUICHUST O0YYalomMXCs W TIyOOKOH MHUPOBO33PEHUYECKOH KYyJIbTYPHI, OINUpAOLICHCS Ha
BbIpaOOTaHHBIE €BPOIEHCKON (miIocodCckoil Tpaaumuel panvoHaIbHBIE MPHHLUIBL, a TaKKe
(GopMUpOBaHHE HABBIKOB IIOHMCKA HMHTEpPIpPETALUN COBPEMEHHBIX NPOOJEM U JUCKYPCOB:
aJIcKBaTHO CTaBUThb M pEIIAaTh [IUPOKUN CHEKTP HAYYHO-TEXHHYECKHX, COLUAIBHO-
HYKOHOMHYECKUX U HPABCTBEHHO-TYMaHHCTUYECKUX MPOOIIEM

3agauyd AUCHUILINHBI:

chopmupoBarh MpeacTaBiIeHUE 00 OOMUX METOJ0JIOTMYECKUX TPUHIUIAX COBPEMEHHBIX
€CTECTBEHHBIX U COIMATbHO-TYMaHUTAPHBIX HAYK Ha OCHOBE OMUCAHUS JUHAMUKH €CTECTBEHHBIX
HAyK U UX OCOOBIX TUIIOB PAIlMOHATIBLHOCTH;

MMO3HAKOMMTE C 0a30BBIMU MMpUHIOUIIAMHA COBpeMeHHOﬁ HaquOﬁ mapaaurmal;

chopMUpoBaTh y 00y4aromMXcsl HaBbIKU 0(OPMIIEHHSI HAYYHBIX MCCIIEIOBaHUN B (hopMe cTaTeit
U JIOKJIaJI0B HAa OCHOBE YKa3aHHBIX METOA0JIOTHYECKUX TPUHIIUIIOB;

HAY4YUTh TPAMOTHOM apryMeHTallui Hay4HOM T'HITOTE3bI C OTOPOil Ha METOI0JIOTHYECK Ui anmapar
¢mtocodun U ryMaHUTApHBIX HAYK;

JaTh 00y4arolMMCsl OCHOBHBIE CBEICHMSI O criennpuke Guiaocopckoro MUpOBO33pEHNs, TOKA3ATh
0COOEHHOCTH (PUIOCO(PCKOTO 3HAHUSL, €r0 CTPYKTYPY, QYHKLMU, OCHOBHBIE IPOOJIEMBI;

paccMOTpeTh OCHOBHBIE ATalbl HCTOpUU (uiocopuu uepe3 NpusMy O0a30BBIX KOHIIETITOB
COBPEMEHHOM HAayKH, a TAKOKE IMOKa3aTh 3HaU€HUE TaKUX (PUI0CO(CKUX pa3/ienoB, Kak OHTOJIOTHS,
THOCEOJI0rus, puitocodpust KyIbTypsl, puiocodckas aHTPONOIOTUs, collMaabHas punocopus st
(bopMHpOBaHUS HAYYHON METOJOJIOTHH.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEeHUs M0 TUCHUIJIMHE (MOIYJIIO)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YJarOIIHECs TOKHBI
3HATh:

UCXOJHbIE PUIOCO(PCKUE IPUHIUIIBI, KATETOPUU, TEPMUHBI U cielUPUKY oxo1a ¢puiocopun u
TYMaHUTapHON HaYKU K U3yYEHHIO OOIIECTBA U KYJIbTYpHI;

¢unocopckue KOHLEMIUU JUYHOCTH U (QyHIAMEHTaIbHBIE TPOTPAMMBI  pealu3aluu
CaMOU3MEHEHH B UCTOPUU PUIOCO(HH.



yMeTh:
MPUMEHSTh TEXHUKH TOCTaHOBKHU MpobiieM ((hopMupoBaHre HaBBIKOB TPOOIEMHOTO MBIIIICHUS );

UCTIOJIB30BaTh PHIIOCOPCKOE 3HAHKE IJIs1 TOHUMAHUS MEKKYJIBTYPHOT'O B3aUMOICHCTBUSI.

BJIA/I€Th:
CHOCOOHOCTBIO PUMEHEHUS PHITOCOPCKUX UACH ISl TOCTPOCHUS IMTyOIMYHOTO BBICTYTIIICHHUS.

CIIOCOOHOCTBIO KOHCTPYHPOBATh COOCTBEHHOE (hUI0COPCKOE MUPOBO33PEHHE.

Tembl u pa3aennbl Kypca:
1. JluHaMHKa €CTeCTBEHHBIX HAYK U THUIbl HAYYHOU paIllMOHATBHOCTH

Kilaccnueckass Hayka W MEXaHHCTHYECKAasl KapTUHA MHUpA: PEAYKIMOHM3M, IETEPMHHH3M,
pasgeneHne OOBEKTa U TO3HAIOMIETO CyObekTa. Heknaccndyeckas Hayka W KBaHTOBO-
peNsSITUBUCTCKAs KapTHHA MUpa: IPUPOa KaK CII0KHas TMHAMUYecKasi CUCTEMA, UHJIETEPMUHU3M,
3 YpOBHsS OpraHM3alMd — MHUKpPO, MAaKpO M MeraMupbl, HaO/oJaTedb BHYTPU IPUPOIbL.
ITocTHekacuyeckass HayKa M 3BOJIIOLIMOHHO-CHUHEPreTUYECKass KapTHHA MUpPA: HEJIMHEHMHOCTH,
Uepapxus CIO0XHOCTH, II03HAHUE KAK «HUACAI MCTOPUYECKOM PEKOHCTPYKIUU» M KaK
«4eJI0BEKOpa3MEpHbIN IPOLECC, BKIIOUEHUE LIEHHOCTHBIX, 3TUYECKUX U COLIMANIbHBIX (PaKTOPOB

2. ba3zoBrie MPUHIUIIEI COBPEMCHHOI'O €CTCCTBO3HAHUA

I'moGanbHbIH 9BOJJIIOLIUOHU3M: YTBCPIKACHHUC BC606H_IHOCTI/I IMpUHIKUIIA 3BOJIFOIWHU 11O CTYIICHAM —
KOCMHYCCKasa, XUMHUYCCKasd, 6I/IOJ'IOI‘I/ILICCK8.}I, ICuxocourajibHas, KyJIbTypHasd. HpI/I3HaKI/IZ pocCT
CJIOJKHOCTH, pa3H006pa3I/1;1, CITOCOOHOCTH HaKaIlIMBaTh OHEPIULO. CHCTEMHOCTD CBSI3M HEXKUBOU
MMpupoaml, JKMBOM nmpupoabl MW  YCJIOBCKA. HpI/I3HaKI/IZ B3aUMOJCHCTBHE OJICMCHTOB,
HCPAPXUIHOCTDb, HAJIMINUEC SMEPIKCHTHBIX CBOMCTB. CaMOOpraHI/I?»aLII/I}I (OT HCXHNBBIX CUCTCEM 10
YeJIOBEUYECKOM Ky'J'IBTprI). HpI/I3HaKI/II qcpeaoBaHUC YCTOI\/'ILII/IBOCTI/I U HCPABHOBCCHOCTU, TOUYKHU
6H(1)yp1<aum/1, POXIACHUEC CUCTEM 0oJiee BBICOKOTO YPOBHA OpraHu3anunu. OTHOCUTENBHOCTD
pa3aciICHUA Ha CY6’beKT U OOBEKT. HpI/I3HaKI/IZ «aualior ¢ HpI/IpOJIOI\/'I», BKJIIOUCHHE B OOBEKT
OEHHOCTHBIX, OTHYCCKHUX U COIIMAJIBHBIX q)aKTOpOB.

3. I[Ba KJIaCCa HAYK — «HAYKH O IPUPOJAC» U «HAYKH O KYJIbTYPC»: TCHACHIUA K UX CONMMKEHUTO

B. Jlnnipreii 0 pa3nuuusax METOA0JIOTHH ECTECTBEHHBIX M T'yMaHUTAapHBIX HayK. HeokanTnaHis! B.
BunpensOang u I'. Pukkept: Hayku o mpupoie U HayKu O KyJbType. LIeHHOCTH 1 OLleHKH.

4. O®unocodckue acmeKkThl TI00AIBHOTO 3BOJIOIMOHU3MA, CHUCTEMHOCTH W HEJIWHEHHOCTU
(camoopranmu3anun)



DTarbl YBOJIIOIUHN TYXOBHOU KyIbTyphl: MUCTHKA (200 ThIC. €T Ha3ax), MCKyccTBO (40 ThIC. JIeT),
mudomnorus (10 teic. aer), punocodus (2500 ner), mupossie penuruu (2000-1300 ner), Hayka
(400 ner), uneonorust (200 mer). dunocopckue CUCTEMBI — CYOBEKTHBHBIC paIlOHATHHBIC
CUCTeMHBIE KapTUHBI Mupa. CTaguu pa3BUTUS OTpAClell KYJIbTYphI: 3ap0K/ICHUE, CTAHOBIICHHUE,
pacuBeT, MHEPLIMOHHOCTD, ynaaoK. HoBas Touka 6udypkanuu.

5. «OceBoe BpeMs»: pOXKJIEHUE PAMOHAIBLHOCTH U HHIUBUIYyadbHOCTH. Duiocodus Kak
rOpU30HT noctwxkeHuss mupa: Jpesusa Unaus, dpesunit Kurait u pesuss ['peuns

Llens ¢unocodpuu — no3nanue uctunel. Guitocodpsl — aBaHrap.l, MPOPHIBAIOIIUICT K HOBH3HE.
Ocobennoctu ¢unocopckux cucrem [peBuerr Unmum, [pesnero Kurtas, [peBHeit ['permu.
dwminocodekas popmyna pauOHATEHOCTH

6. [TepBrrit kpyr pa3Butus dunocodun: aHTHIHAS PUIocohus

Coxkpat — ponoHavyansHuk rtocodun: grrocodekas popmyna Cokpara: Cuactbe = MyIapocThb
= Jlo6ponerens = VYnpoBosberBue. @Duiocopusa Ilnarona: 2 wmupa — wMup uaeu
(cBEpXUyBCTBEHHBI) U MHp 4yBCTBEHHbIH. Pumiiocodust Apucrorens. CTpykTypa 3HAHUSA:
¢dusuka, Mmertadu3uka, JOTUKA, STUKA, PUTOPUKA, TIOJTUTUKA.

7. IlpyHUMIIBI CAMOCO3UAAHUS AHTUYHOTO YEJIOBEKA

DdunoreHeTHYECKOE Pa3BUTHUC YCIOBCUCCTBA U 3BOJIIOLUA KYJIBTYPbl Ha OIPCACICHHOM 3TallC
MMPpUBOJAAT K OCO3HAHUTIO CYIICCTBOBAHUA TPUCAUHCTBA «TBOp‘{eCTBO <> Ilouck uctunsl < Ilouck
cMmbicia». Poab CaMOTBOpYCCTBA B CTAHOBJICHUHW HWHAUBUAYAJIBHOCTU B Antnunoctu. Cucrema
AYXOBHBIX ynpaxcﬁeHI/Iﬁ: «HAYYUTHCA KUTb», «HAYUUTHCH 06I_HeHI/IIO C prrI/IM», «HAYYUTbHCA
YMUPATH».

8. Bropoii kpyr pazButus pusiocodpuu: cpenneBexoBas guiocodus. Peannsm u HOMUHAIN3M

Ot «Ucnosenu» bn. Asryctuna k «Cymme Tteosorum» @omMbl AKBHHCKOTO: ¢uiiocopuss —
ciykaHka 6orocnoBus. Peanuszm u HomuHainusM. «bputsa Oxkamay.

9. Tpetuii kpyr pazsutus guinocodpun: puiocopus Hoporo Bpemenu. Teopust HO3HAHUS KaK 1IeTb
¢dmtocodun: aHTTUIHCKUI SMIMPU3M U KOHTUHEHTAIbHBIN paliiOHAIN3M

Teopust mo3HaHusi Kak Uenb ¢uiocopuu. AHrauickuil smoupusm: «mponas» @. bakoHa,
nepBUYHbIe W BTOpuuHble kauectBa J[. Jlokka, ckentunmsma [[. FOma; KoHTuHEHTanbHBIN
paIrmoHaNIM3M: ICHOCTh U OTUYETIMBOCTH uaeH P. Jlekapra, monazas! I'. JleiiOHuIA.

10. 3HaueHne HEMELKOH Ki1accuueckor (punocoduu s CO3AaHUs HAYYHOM KapTHHBI MUpPa

Arnoctunusm U. KanTa: «paccyjok npeanucbiBaeT 3aKoHbI pupoae». OObEeKTUBHBIN HIeaTn3M
I'. I'erensi: «Bce NEMCTBUTEIBHOE Pa3yMHO, BCE Pa3yMHOE — ICCTBUTEIBHO.



11. HppammoHanu3m ¥ MNO3WTUBU3M KakK JBa HANpaBJICHHUS Pa3BUTUS IMOCTKJIACCUYECKOM
¢dmnocopun

Bons u Oecco3HarenbHOE Kak JBWXKYIIME CHIBI HUCTOpUU: (MIOCOPCKUE CHUCTEMBI A.
[Honenrayspa, ®. Hwumme, A. laprmana. [losutuBm3m kak ¢unocopus nHayku. Kpusuc
eBporneickoi puocodum.

12. Dransl no3uTHBU3MA Kak (puiocohun HAyKu

[TosutuBusm O. Konra. Heono3utususm XX B.: b. Paccen u K. Ilonmnep. IToctnozutusuzm: T.
Kyn, U. Jlakatoc, M. Ilonanu., I1. @etiepabenn.

13. ®uocodust KyabTyphl: IpeaMeT, (GYHKIIMH U TUIIBI KYJIBTYP

Kynbrypa kak npeamer ¢unocopckoro mno3Hanus. OyHKIHUU KyabTypbl. VcTOpUYecKre THITBI
KYJIbTYp, TOHATHE [MBWIM3AIMUA KaK COIUOKYJITYPHOW CHCTEMBI: JII0OOOW OTHCIbHBIN
COUMOKYTbTYpHBIA MHp (A. ToitHOM), BBICHIMN YpPOBEHb KYJIBTYPHOH HICHTUYHOCTH
(Xantunrron) unu smnoxa 3akata (O. Ulnenrnep). Otnuumst kynsTyp Boctoka u 3amapa.
Oco0EHHOCTH POCCUICKOM ITUBUITU3AIINH

14. dunocodus nocTMOAEPHU3MA KaK OTPAKEHUE YIaIKa €BPONEHCKOM KYIbTYphl

OTka3 OT JMHEMHOCTM M JAETePMUHM3MA B TPAKTOBKE COLMAIbHBIX IPOLIECCOB (3aMeHa
TpaauLMOHHOro KoHuenta «lcropus» konuentoMm «lloctucropus» - «3moxa KOMMEHTapues» M.
®yko)). OTka3 OT yHUBEpCAJIbHBIX 3aKOHOB DPAa3BUTHS U OpPUEHTALUSl Ha ILUIIOPAIU3M.
IIpu3HaHnue MHOXECTBEHHOCTH PEAIBHOCTEH — BHUPTYAIBHBIX PEAIBHOCTEH, BO3MOXXHOCTH
CO3JIaHUsl THUTIEPPEATHHOCTH, €AWHHIEH KOTOopoil BbIcTymaer cumyisikp (K. Bompwitsp).
Hcue3HoBeHHe CyOBEKTa, KOTOPbII OTHBIHE BBICTYNAET HE CTOJIBKO KAaK TBOpPEL, CKOJIBKO Kak
KOMOHMHATOP OT/EIbHBIX 3JIEMEHTOB.

15. IlepciekTHBBI COBPEMEHHON HAyKH

Hayka kxak 3BOJIFOLIMOHHBIN ITpouecc. [IpoTuBopeuns coBpeMEHHOM HayKu



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Pycckmii sI3pIk KaK MHOCTPAaHHBIN

Heab AMCHUNIMHBI:

@opMHUPOBaHUE M PA3BUTHE COLMAIBHBIX, IEIOBBIX, MEXKKYJIbTYPHBIX H TNpOodeccHoHaIbHO-
OpPUEHTHPOBAHHBIX KOMMYHHMKATHBHBIX KOMIICTEHIMH IO OOIIEeBPONEHCKON IIKane ypoBHEH
BJIQJICHUSI HTHOCTPAHHBIMHU SI3bIKAMU JUUIS pELICHUS KOMMYHHUKATUBHBIX 33/1a4 B COLIMOKYJIbTYPHOMH,
aKaJleMMYEeCcKoil U mpodeccHoHaNbHO-IEI0BONH cepax AEATEIBHOCTH, a TAKXKE Ul Pa3BUTHS
po(heCcCHOHANIBHBIX U JINYHOCTHBIX Ka4ECTB BBHITYCKHUKOB OaKajiaBpuara.

3agauu AMCHUIINHBIL:

CdopmupoBaTh  COCOOHOCTH ~ OOYYAOIIEroCsS  S3BIKOBBIMH  CPEJICTBAMU  DEIIaTh
KOMMYHUKATHBHBIC 3aa4X B PA3JIMYHBIX CUTyallHUAX MCKKYJIBTYPHOI' O 06HICHI/I$[, OCYHICCTBJIATDH
MEXITMYHOCTHOE U PO eCcCHOHATbHOE O0IIEHNE Ha HHOCTPAHHOM SI3bIKE C YIETOM 0COOCHHOCTEH
KYJbTYpbl M3y4aeMOro 53bIKa, a TAK)KE€ YMEHHE IPEOJ0JCBATh MEKKYJIbTYpPHBIC Pa3JIndus B
CUTYaIlMsSIX B CHUTYalHAX OOMIEOBITOBOIO, COIMAIBHOTO U MPodecCHoHaANBHOTO o0meHus. Js
JOCTYDKEHUSI TeJIeH W 3aJad OCBOCHUS JUCIMIUIMHBI, OOY4YarolIuecs OJDKHBI OBJIAJICTh
WHOSI3BIYHOM 001IenpodeccnoHaIbHON KOMMYHUKATHBHOM KOMITETEHITUEH, BKIIOYAIOIIeH B ce0sl:

JIMHTBUCTHYECKYIO KOMIIETEHIINIO: CIIOCOOHOCTh B COOTBETCTBUM C HOPMaMH M3y4aeMoro si3bIKa
IPAaBUJIBHO KOHCTPYHUPOBATh IPaMMaTH4YecKre (POPMBbI U CHHTAKCUYECKHE TOCTPOCHHUSI.

COUMOIMHTBUCTHYECKYIO KOMIIETEHIIUIO (CIMOCOOHOCTh HCIOJIB30BaTh W MPEOOPA30OBHIBATH
S3BIKOBBIE ()OPMBI B COOTBETCTBUU C CUTYAIHEH WHOS3BIYHOTO OOIICHNUS).

COHI/IOKYJ'IBTypHYIO KOMIICTCHIIMIO: CIIOCOOHOCTH YUYUTHIBATH B 06H_ICHI/II/I pCUCBOC N HEPCUCBOC
MOBCACHHUC, IPUHATOC B CTPAHC U3YyUACMOTI'O A3bIKA.

ConuanbHyl0 KOMIIETEHIMIO: CIIOCOOHOCTh B3aUMOJEWCTBOBATH C MapTHEpPaMU IO OOLIEHHUIO,
BJIa/ICHHE COOTBETCTBYIOIUMHU CTPATErHSIMH.

I[I/ICKprI/IBHYIO KOMIICTCHIIUIO (CHOCO6HOCTL INOHATHE M JOCTHYb CBA3HOCTH OTACIBbHBIX
BBICKQ3bIBAHUM B 3HAYMMBIX KOMMYHUKATHBHBIX MO,Z[CJ'I}IX)

CrpaTernyeckyro KOMIIETEHLIMIO: YMEHHE M0JIb30BaThCsl Hanbosee 3pPeKTUBHBIMU CTPATETUIMU
IIPU pEeIIeHNH KOMMYHUKATUBHBIX 33/1a4.

HpCI[MCTHYIO KOMIICTCHIIWIO: 3BHAHUC HpCﬂMCTHOﬁ I/IH(I)OpMaL[I/II/I IIpH OpraHu3anuu COOCTBEHHOTO
BBICKA3bIBAHUS UJIW ITIOHUMAHUS BBICKA3bIBAHUA APYTUX JIoJIeH.



[Iparmatrdeckyr0o  KOMIETEHIIMIO: yMEHHWe BbIOMpaTh  HambOosee A(PPeKTHBHBIN U
1enecooOpas3Hblil coco0 BBIPAKEHUSI MBICIH B 3aBUCHUMOCTU OT YCJIOBHH KOMMYHUKAaTHBHOTO
aKTa M MOCTABJICHHOW 3a/auu.

ITepevyenb miIaHMpyeMbIX pe3yJIbTATOB 00yYeHHs M0 JTUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIUECs T0JIKHbBI
3HATh:

- He meHee 6000 mexcuueckux €AUHUL, B TOM YHCJIIC 6a3013y10 JEKCUKY U TCPMHHOJIOTUIO IJId
aKaICMHUYCCKOI'o, HAYy4HOI'O HpO(beCCHOHaHBHOFO 06I_HCHI/I$I.

- OCHOBHBIE (DOHETHYECKHE, JIEKCHYECKHEe W TpaMMaTHUYECKHE SBICHUS H CTPYKTYPHI,
UCIIOJIb3YEMbIC B YCTHOHM M MUCHMEHHOM pedr IpH OOIICHUN HAa PYCCKOM SI3bIKE, UX OTIMYHE OT
POAHOTO sA3bIKA [JJIi APrYMEHTUPOBAHHOTO M JIOTUYHOI'O IIOCTPOEHHUSI BBICKA3bIBAHMM,
MO3BOJISIFOIIMX HCMOJIb30BAaTh M3Y4YaeMbIil A3bIK B ITOBCEIHEBHOM, aKaJEMUYECKOMN, HAYy4YHOM,
JIEJIOBOM 1 MTpodecCrOHATbEHON KOMMYHHUKAITUH;

- 0COOEHHOCTH BUI0B pequoﬁ ACATCIIbHOCTH Ha PYCCKOM S3BIKC,

- MEXKYJBTYPHBIE pa3iuuMsi, KYJIbTYpPHbIE TpaAULMM W pEajuH, SA3BIKOBBIE HOPMBI,
COLIMOKYJIbTYPHbIE OCOOCHHOCTH MOBEJEHUS POCCUSH, PYCCKUN PEUEBOI ITHKET MpPU YCTHOH U
MUCHbMEHHON MEXJIMYHOCTHOM KOMMYHHKAIIUHU, MEXKYJIbTYPHOM OOILEHUN;

- OCOOEHHOCTH PYCCKOSI3bIYHOW aKaJEeMHUYECKONW KOMMYHUKAIMU, TPUEMbl HU3BJICUCHUS U
coo01IeHusT HH(pOpPMAIMK B aKaICMHUYCCKUX MEIISX;

- OCHOBBI OpraHu3aluu MHUCbMEHHOM KOMMYHUKAIIUHA, THUIIBI KOMMYHUKATHUBHBIX 3aJad
INUCHbMCHHOI'O O6IJ.[CHI/I${ n Q)YHKI_II/II/I IMUCbMCHHBIX KOMMYHHUKATHUBHBIX CPCIACTB,

- crieun UKy UCTIONBb30BaHUsI BEpOATbHBIX H HEBEPOAIHHBIX CPEICTB B CUTYAIMSIX MHOS3BIYHON
KOMMYHUKaIUU;

- PUTOPUYCCKUC TPHUEMBI, UCITOJIb3YEMbBIC B PA3JIMYHBIX BUAAX KOMMYHHKATHUBHBIX CHTy&I.IPIfI;

- BUABl U OCOOEHHOCTH NMUCHBMEHHBIX TEKCTOB M YCTHBIX BBICTYIUICHHUH, 00lllee cojaepKaHHe
CJIOKHBIX TEKCTOB Ha aOCTpaKTHbIE U KOHKPETHbBIE TEMbl, OCOOCHHOCTH MHOSI3bIUHBIX TEKCTOB,
YHUBEpCAIbHBIE 3aKOHOMEPHOCTH CTPYKTYPHOM OpraHu3allid TEKCTa, B TOM YHUCIE
Y3KOCIIEIMAIBHBIX TEKCTOB;

- JOCTHUIKCHHSA, OTKPBITHA, CcOOBITHSL 13 00JIaCTH HUCTOPUH, KYJIBTYPbI, IIOJIUTUKH, COIIMAIBHOM
JKU3HHU aHTJIOA3BIYHBIX CTPAH;

- CTaHJapTHbIE TUIBl KOMMYHHMKAaTHUBHBIX 3a7ay, LEIM W 3aJaud JIEJOBBIX IEPErOBOPOB,
COLIMOKYJIbTYPHbIE ~ OCOOCHHOCTH BEIEHHUS [ICJIOBBIX IEPErOBOPOB, KOMMYHHMKATHBHO-
parMaTHYecKHe 1 KaHPOBbIE 0COOEHHOCTH IEPErOBOPOB;

- OCHOBHBIE BH/JIbl, YHUBEpPCAIbHbIE MpPaBUIa, HOPMbI OQHUIMATIBHBIX U JIEJIOBBIX JTOKYMEHTOB,
0COOEHHOCTH MX CTUJIA U O(hOPMIICHUS JI€TI0BOM MEPENUCKY;

- IpaBUJIa UCIIOJIB30BAHUs PA3JIMYHBIX TEXHUYECKUX CPEICTB C LEIBIO IIOMCKA U W3BICYCHUS
uH(pOpMallii, OCHOBHBIE MpaBUia ONpeieIeHHs PeJIeBAaHTHOCTH U HAJIEKHOCTU PYCCKOS3BIYHBIX
VCTOYHUKOB, aHAJIN3a U CUHTE3a HH(OPMALINH.



yMeThb:

- IOHMMAaTh U HCIIOJIb30BAThH SI3bIKOBBIE CPEICTBA BO BCEX BHUAAX PEUEBOM JEATEIBHOCTH Ha
PYCCKOM SI3BIKE;

- MOJJAEPKUBATh Pa3rOBOP HA PYCCKOM S3bIKE B Pa3NUYHBIX cdepax OOIIeHUS: OOMXOIHO-
OBITOBBIX, COLIUAIBHO-KYJIBTYPHBIX, O0IIECTBEHHO-TIOTUTUYECKUX, TPO(EeCcCHOHANIBHBIX;

- COOJIFOIATh PEYEBOM ATHKET B CUTYaIMSIX MOBCEAHEBHOIO U JICJIOBOT0 O0MICHNUS (YCTaHABINBATh
U TOJJICPKUBATh KOHTAKThl, 3aBEpUIaTh Oeceiay, 3amlpammBath W cOO0mATh HH(MOpPMALUIO,
noOyX/1aTh K ICHCTBHIO, BEIPAXKaTh COTJIACHE/HECOTJIacHe ¢ MHEHHEM cOOeceTHHKa, TIPOChOY);

- YCTHO peaJM30BaTh KOMMYHHKATHBHOE HAMEPCHHE C IEJIbI0 BO3JICHCTBHS Ha MapTHEPA IO
OOIICHUI0 HAYMHATH, BECTH/IIOJICPKUBATh M 3aKaHYMBATH JIUAIOT-PAcCrpoc 00 YBUICHHOM,
NPOYMUTAHHOM, JHAIOT-OOMEH MHEHUSMH W COONIO/Iass HOPMBI PEUYEBOIO JTHKETa, MpU
HEOOXOJMMOCTH UCIIONB3YSl CTPATETMH BOCCTAHOBJICHUs COOSl B IPOIECCe KOMMYHHUKAIUU
(nepecmpoc, nepedpasupoBaHue U JIp.);

- TIIHCBMCHHO peaJII/I?;OBI)IBaTb KOMMYHI/IKaTI/IBHI)IC HaMCpCHI/Iﬂ (I/IH(i)OpMI/IpOBaHI/IC, 3aHpoc,
npoch0a, coriacue, 0TKa3, M3BUHEHUE, 0J1aroapHOCTh);

- HM3BJICKATb O6H_[y10 U ACTAJIbHYIO I/IH(I)OpMaLII/IIO pu YTCHHUU AYTCHTHUYHBIX AHIJIOA3BIYHBIX
TCKCTOB, B TOM 4YHUCJIC Hay‘lHO-HY6J'II/H_[I/ICTI/ILIeCKI/IX;

- coo0mare WH(POPMAIMIO HA OCHOBE IMPOYHTAHHOTO TEKCcTa B (opMe MOATOTOBICHHOTO
MOHOJIOTHYECKOTO BBICKA3bIBAHMS (MPE3CHTAIMH 110 MIPEAJIOKEHHON TEME;

- TIOHMMAaTh MOHOJIOTMYECKHE U JUAJIOTMYECKHE BBICKA3bIBAHHMS IIPH HEMOCPEICTBEHHOM
OOLICHUH U B ayIM0/BUACO3AIUCH;

- IOHUMAaTb KOMMYHUKATUBHBIC NHTCHIIUHU ITOJYUCHHBIX ITMCbMCHHBIX U YCTHBIX COO6H_ICHI/II71;
- pa3BCpPThIBATH HpeI[JIO)KeHHI)II\/JI TE3UC B BUJAC WIINIIOCTpAlIHHU, ACTAIM3allUU, PA3BACHCHUAA,

- HCHOJIb30BATb COBPECMCHHBIC I/IH(I)OpMaI_[I/IOHHHe TCXHOJIOTHHM  JJIA HpO(l)GCCHOH&J'IBHOI’I
ACATCIIBHOCTH, JCJIIOBOTO O6H.I€HI/I$I " CaMOpa3BUTHUS;

- nepeaaTrb Ha PYCCKOM MA3BIKC COACPIKAHUC AHIJIOA3BIYHBIX HAYYHBIX U HY6HI/IHI/ICTI/I‘~ICCKI/IX
TEKCTOB B cdepe mpodhecCuOHATBHOM IS TeIbHOCTH;

- HOI[6I/IpaTL JIUTCPATYpy MO TEME, COCTABJIATH ,HBy;I3BI‘IHLII>i CJIOBHUK, MCPEBOAUTL U
pe(i)epI/IpOBaTB CIICHUAJIbHYTO JIMTECPATYPY, IOATOTABJINBATE HAYYHBIC JOKJIAJAbl U IIPE3CHTAIIUH Ha
Oaze HpO‘{I/ITaHHOI>'I CIIELIHaIbHOMN JINTCPATYPHI, OOBSICHUTH CBOIO TOYKY 3pCHUSA U paCCKa3aTb O
CBOUX IlJIaHAX;

- BI)I6I/IpaTI> PEUYCBOC MOBCACHUC, TAKTHKM W CTPATCrud B COOTBCTCTBHU C LCIAMH H
0COOECHHOCTSAMU KOMMYHUKAIIUH,

- OCYIIECTBIISITh YCTHOE U MUCbMEHHOE MHOS3BIYHOE OOIIEHHE B COOTBETCTBHH CO CBOEH cepoii
npohecCHOHANBEHOM e TeNbHOCTH,

- YYUTHIBaTb OCOOEHHOCTH TOBEJCHHMS M HMHTEPEChl JAPYIMX YYaCTHMKOB KOMMYHMKAIIWH,
AQHAJIM3UPOBATh BO3MOXKHBIE MTOCIIEICTBHS JIMYHBIX JIEUCTBUI B COLMAIBHOM B3aMMOJICUCTBUM U
KOMaHAHOHN paboTe, ¥ C y4€TOM 3TOr0 CTPOUThH MPOAYKTUBHOE B3aUMO/ICHCTBHE B KOJJIEKTHBE;

- MCIIOJIb30BATh MIPUEMBI M PUHIUIIBI IOCTPOEHUS MyOIMYHON peun /it COOOIICHMUS,;



- mpoeccroHaAbHO-OPUEHTUPOBAHHOTO COJIEPKaHUs HA aHTJIMICKOM S3BIKE;

- omucath rpaduueckyro uHpopmanuo (KpyroBas TUCTOTpaMMa, TaOJIMIA, CTOJOWUKOBBIA H
JMHEWHBIN Tpa(uKH); HAIMMCATh KOPOTKYIO CTAaThIO HA 33aJJaHHYIO TEMY;

- pedepupoBaTh U aHHOTUPOBATH UHOS3bIUHBIE TPO(ECCHOHANIbHBIE TEKCTHI;
- YMETh MPEACTABIATh PE3YJIbTAThl HCCIEIOBAHUS B TMCbMEHHON M YCTHOH (hopme;

- BBIIIOJIHSATH NIEPEBOJ MPO(EeCcCHOHANBHBIX TEKCTOB C POJIHOTO SI3bIKA HA PYCCKHM S3BIK C YUETOM
JICKCUKO-TPAMMATUYECKUX W CTUJIMCTHYECKUX OCOOCHHOCTEH s3blKa OpUTHHANA U S3bIKa
nepeBojla W CTaHJApTHBIX CIOCOOOB pelIeHHs KOMMYHUKATHBHBIX 3aJad B  00JacTH
npodeccuoHanbHOM NesTeNIbHOCTH;

- TNPUMEHATHh HWH(POPMAIMOHHO-KOMMYHHUKATUBHBIE TEXHOJIOTUM B OOIIEHUH U PEUYEBOM
JIeATEIIbHOCTH HA UHOCTPAHHOM SI3BIKE;

- YMCTb BBIBIIITH U (I)OpMy.]'II/IPOBaTL HpO6HeMI>I, BO3HHUKAKOIHUE B IMPOLECCCE HN3YUCHUS
HHOCTPAHHOI'O #A3blKd, OHLOCHHBATHL CBOHM BO3MOXHOCTH, PCAIMCTUYHOCTL MU aJACKBATHOCTb
HaMEeUYeHHBIX CIIOCO00B U HYTCﬁ AOCTUIKCHUS IINIAHUPYCMBIX ueneﬁ.

BJIAJ1€Th:

- Me)KKYHLTypHOﬁ HpO(beCCI/IOHaJ'ILHO OpHeHTHpOBaHHOﬁ KOMMYHI/IKaTPIBHOﬁ KOMH@TCHHHGIZ B
Pa3HbIX BUJAAX pequoﬁ ACATCIIBHOCTH,

- Pa3IMYHBIMU KOMMYHUKATUBHBIMU CTPATETUSMU: YYEOHBIMHU CTpATETUSIMU JUIsl OpraHUu3aluu
CBOCH y4yeOHOW [eATETbHOCTH; CTpaTerHsiMd peQIeKCMM ¢ CaMOOIIGHKH B  IEJIX
CaMOCOBEPILIEHCTBOBAHUS JTUYHbBIX KAUECTB U JOCTUKEHUI; CTPATErUsIMU BOCIIPUATHS, aHAJIN3a,
CO3/1aHUSI YCTHBIX U MMCbMEHHBIX TEKCTOB Pa3HbIX THUIOB; MIHTEpHET-TEXHOJIOTUsIMU J1J1s1 BEIOOpa
ONTUMAJIBHOTO  peXHMa  MOJy4eHHs  HMHQOpMalMM;  KOMIIEHCAaTOPHBIMM  YMEHUSIMH,
MOMOTAalOIIMMH  TIPEOJIONIETh «CcOOM» B KOMMYHUKAllMM, BbI3BaHHbIE OOBEKTUBHBIMU U
CyOBEKTUBHBIMU, COLIMOKYJIBTYPHBIMU IPUYMHAMY;

- pa3HBIMU IIPUEMAMHU 3aIIOMUHAHUA U CTPYKTYPUPOBAHUS yCBAaMBAEMOIO0 MaTepraa;

- HaBbIKaMU 3((EKTUBHOIO B3aUMOAECHUCTBUS C APYTUMHU yYaCTHUKAMU KOMMYHUKAIIWH;

- IPE3EHTAL[MOHHBIMU TEXHOJIOTUSAMH JUIsl COOOIIECHHS HH(OPMALIUH;

- TEXHOJIOTMSIMUA KOMAaH/IHBIX KOMMYHHUKAIUH, TTO3BOJISIOIMMHU JOCTUIaTh ITOCTaBICHHOM 3a1a4u
- PUTOPUYECKUMU TEXHUKAMH;

- Pa3jIMYHbIMU BUAAMHU YTCHUS (HOI/ICKOBOC, O3HAaKOMUTCIJIBHOC, aHaJ'II/ITI/I‘leCKOC) C ICJIbIO
H3BJICUCHUSA I/IH(bOpMaI_[I/II/I;

- METOJZIOM TOMCKa U aHalu3a MHQOpPMAIMK U3 Pa3INYHbIX UCTOYHHUKOB B MPO(ECCHOHATHLHOM
obnacru;

- HaBBIKAMH aHHOTHPOBAHUS U pedepupoBaHUS OPUTHHATBHBIX HAYYHO-ITYOIUIIUCTHICCKIX
cTaTeii;

- IpueMaMu OUCHKHW M CaMOOLCHKH PE3YJIbTATOB ACATCIBHOCTU IO M3YYCHUIO MHOCTPAHHOTIO
SI3bIKa



- Ipue€MaMH BBIABIICHHA W OCO3HAHHA CBOUX SA3BIKOBBIX BO3MO>KHOCT€I>'I, JJUYHOCTHBIX U
HpO(beCCI/IOHaJIBHO-3HaLII/IMBIX KauCCTB C LCJIbIO UX COBCPHICHCTBOBAHUS

- YMEHHEM IIOHUMATh pedb HOCUTEIIEH U HE HOCHUTEIIEH A3bIKa B HOPMAJILHOM TEMIIE U aJICKBaTHO
pearupoBaTth C Y4eTOM KyJIbTYPHBIX HOPM MEKIYHAPOIHOTO OOLICHHUS;

- YMCHHEM CO31daBaThb SACHBIC, JIOTUYHBIC BBICKA3bIBAHHWA MOHOJOIMYCCKOIO M AMAaJTOTMYCCKOro
XapakTe€pa B pPa3IMYHBIX CHUTYyalUAX OBITOBOIO U HpO(beCCI/IOHaJ'H:HOFO O6H_IeHI/I${, IIOJIB3YsCh
HGOGXOI[I/IMBIM Ha60pOM Cp€ACTB KOMMYHUKaAIINH,

- IpreMaMu MyOIMYHON pPevr U JIeJI0OBOTO U MPO(ECCHOHANIBHOTO TUCKYpPCa Ha PYCCKOM S3BIKE.

TeMbl 1 pa3esibl Kypcea:
1. Tema 1. Hayka u oOpa3oBanue

Cucrema obpaszoBanus B Poccun u B poanoit crpane. Moii ynusepcuter. Cucrema dusrexa.
Hayka u Hayunble otpaciu. O6pa3 coBpeMeHHOro yueHoro. Hoeie HanpaBieHus B Hayke. JKU3Hb
B noucke. Hayka ynuBepcuterta. [IyTh 0T OakanaBpa 10 HOOENEBCKOro Jiaypeara.

KoMMyHHKaTHBHBIC 3a7aud: 3HAKOMHUTHLCS, HHAIIMUPOBATh Oeceqy C HE3HAKOMBIM YEIIOBEKOM;
coo0miaTe ¥ 3arpamuBaTh HHPOPMALIKIO 0 cucTeMe o0pa3oBaHus B Poccuu u B poHOM cTpane, o
CUCTEME 3aHSTHHA B YHHBEPCUTETE, O IEJSIX, MPUIMHAX, BO3MOKHOCTSX JICATEIHHOCTH, a TAaKKE
YTOYHSTH, BBISICHSTh M OOBSCHATH (DaKThl M COOBITHUS; BBIPAXKATH W BBIICHITH PAIlOHAIBHYIO
OIICHKY (OLIEHHBATH 1€1€CO00Pa3HOCTh, IP(HEKTUBHOCT, HICTUHHOCTD); 000011aTh HHPOPMAITUIO
U JIeNIaTh BBIBOJIBI; HAITUCATh OTYET 110 JIabOpaTopHOii padore.

Jlexcuka: Jlekcuko-cemanTuueckue rpymnmsl (JICI) «Cucrema oOpa3oBanus», «Hayku u HaydHble
oTpacian», «[maroiabl MbICIUTEIBHON JEATENBHOCTH (C  HPOAYKTHUBHBIMH IPUCTaBKaM)»;
ATUKETHbIE (OPMYJIbl TNPUBETCTBUS M MPOILIAHMS, Hayajla pa3roBopa (CpelHUN CTHIIEBOMN
peructp); PC 3HakoMcTBa; TEPMUHBI MEXaHUKH.

I'pammatuka: Pox  CyIIEeCTBUTENBbHBIX HAa  -b, HECKJOHSEMbIE  CYIIECTBHUTEJIbHBIE,
CyLIeCTBUTENbHBIE 00IIero poAa (OH CHUPOTa, OH YMHHUIIA), YIOTpeOJIEHHE CYLIECTBUTEIbHBIX
MYXCKOTO pojia CO 3HaueHueM npodeccuu, 1omkHocTH, 3BaHus (IIpodeccop MBanoBa cuenana
JIOKJIa/1); YMCIIO CYIIECTBUTENBHOrO (TpYyAHbBIE ciydau); MajgexkHas cucremMa (IOBTOPEHUE);
[IACCUBHBIE KOHCTPYKLIMU B HAYYHOM TEKCTE.

@doHeTuKa: KOPpPEKTUPOBKAa (POHETHMUECKUX TPYIAHOCTEH B 00JaCTHM PUTMUKH U CIOBECHOTO
yAapeHusl.

2. Tema 2. Bpigaromuecst TMYHOCTH HAYKU U KYJIbTYPBI

Benukue nmena, otkpbitus U goctwkenus (A.C. [Mymkun, H.U. Basunos, B.W. Bepuanckuii,
H.C. I'ymunieB u ap.). Beinaromnuecs nedareian HayKd U UCKYCCTBa B POAHON CTpaHe, JiaypeaTsl
HoOeseBcKoi npemun u ux oTkpeiTus Cekpersl ycrnexa. Beibop npodeccun.

KOMMYHI/IKaTI/IBHLIC 3aJadyu: I/IHI/II_[I/II/IpOBaTB, BCTYIIaTb U MOAACPIKUBATH 6eceny O 4YCJIOBCKC,
XapakTepe, 6I/IOFpa(I)I/I‘-ICCKI/IX U UCTOPHUYCCKUX CO6BITI/ISIX; BBICKA3bIBAaTb MHCHUC O MPUYMUHAX U
BO3MOXHOCTAX O6I_I_ICCTBGHHOF0 ycnexa, COO6H_IaTL " 3alpamurBaTb I/IH(I)OpMaI_[I/IIO 0 IeiaX,



NpPUYMHAX, BO3MOXHOCTSX; PacCKa3aTh U PACCIIPOCHUTH O XM3HM M TBOPYECTBE YeTIOBEKa (yCTHAsS
O6uorpadusi, ”HTEPBBIO); HAITUCATh ABTOOHOTrpaHIO0, XapaKTEPUCTHKY.

Jlexcuka: JICT «Yeptsl muunoctn», «Chepsl KynbTypb», «l 1aroiasl peuu (C MpoayKTUBHBIMU
npuctaBkamu)»; PC yTouHeHus1, nepecrpoca, BEISICHEHUS. 1 OOBSICHEHHUS.

['pammaTHKa: pOIUTENbHBIN MaJEK CYIIECTBUTEIBHOIO B O0BEKTHOM 3HAYEHHH (51 3Ky TIOMOILN
OT Bac, 5 He 3HAJ 3TOro (pakTa), B CyObEKTHOM 3HAYEHUH MTOCIIE OTIIIArOJIbHBIX CYIIECTBUTEIbHBIX
(3amMeuaHus KOJUIEr), Ha3HaueHue mpeamera (KHUTA [UIsl YTEHMsI), NPUYMHA JCHCTBHS
(medhopMupoBaThcsi OT HarpeBa); KOHCTPYKLHMM HAaydHOH pEYd C POIUTENBHBIM MaJeKOM;
BBIPKEHHE OIPEACIUTEIbHBIX OTHOIIECHUH (ITAaCCUBHBIE TPUYACTUS HACTOSIIETO U MPOIIEIIIETO
BPEMCHH ); BBIPAKCHIE BPEMCHHBIX OTHOIICHHIA, YHCITUTEIILHEIC MTOPSIKOBLIC U COOMpPATEIIbHBIE
(mpaBuIIa CKIIOHEHUS W yNOTPEOJICHHs); MOTHbIE U KpaTKHUE Mpujlarareiibuble (TpyIHbIE Cllydan
yIOTpeOICHHS).

@DoHeTHKa: KOPPEKTUPOBKA (POHETUYECKUX TPYIHOCTEH B 00JaCTU MPOU3HOLIEHUS PYCCKUX
COTJIACHBIX 3BYKOB.

3. Tema 3. SI3BIK HAYKH KakK CPpEACTBO IMO3HAHUA U KOMMYHHKAIIUU

SI3bIK HayKH KaK KOMIIOHEHT €CTECTBEHHOHAYYHOI'0 00pa30BaHus B TEXHUUECKUX By3aX. JKaHpbI
HayyHoro ctwis. OmnucaHue xapaktepa U cBOWCTB. COIJaCOBaHHOCTb HAYKU C LIEHHOCTSIMU
ryMaHH3Ma ¥ F'YMaHUCTHYECKMM BKJIaJ HayKH B OOILECTBEHHOE pa3BUTHE. Muccus y4eHOro B
coBpeMeHHOM Mupe. HayuHble nccnenoBanus Kak BKiIaa B Oyayliee HUBHIN3ALNH.

KOMMYHI/IKaTI/IBHLIe 3aJa4du: COO6I_HaTL O HAY4YHBIX (1)aKTaX U ABJICHHUAX; BbIPpaKaTb U BbIAACHATDH
HWHTCJUICKTYAJIbHYHO OTHOILICHHC K (baKTy (HaMepeHHe, MMpCAITIOJI0KCHUC, OCBG)IOMJIéHHOCTB);
KOHCIICKTUPOBATH 3Byqam1/1171 aYTeHTI/I‘IHI:Jﬁ TCKCT I10 CIICHUAJIBHOCTH; U3JIOKCHUC (OHI/ICEIHI/IC).

Jlexcuka:  JICI'  «['maronmbl  JOBHKEHHS»;,  OTHKETHbIE  (OpPMyNbl  NPUIJIAIICHUS,
COIJIacHsl/OTKIIOHEHUsI TPUTTIAIICHUS], [T03IPABIICHNUS; TEPMUHOIOTMUYECKUN anmapaT MEXaHUKH.

FpaMMaTI/IKaZ BBIPAXKCHUC CY6’beKTHO'O6’beKTHHX OTHOIIICHUH (aKTI/IBHLIe 1N TIaCCHMBHBIC
KOHCTPYKIINUN CB), BBIPAXKCHUC ONPCACITUTCIIbHBIX OTHOIIICHUH (aKTI/IBHBIC npu4acTus
HACTOAIICTO W MTPpOoIICAUICTO BpeMeHI/I); CYHICCTBUTCIIBHBIC C 0606H_[éHHO'a6CTpaKTHLIM
3HadueHrueM. OTriaaroiabHbBIC CYHICCTBUTCIIbHBIC.

4. Tema 4. SI3pIK HAYKH KakK CHUMOMO3 €CTECTBEHHOT'O U HCKYCCTBCHHOT'O SI3bIKOB

Knaccugukanus u cpaBHeHue. CTpyKTYpHbIE OCOOEHHOCTH si3blka Hayku. CoOrJIacOBaHHOCTh
HAYKU C [IEHHOCTSIMU I'yMaHH3Ma U I'YMaHUCTHYECKUN BKJIaJ HAyKd B OOIIECTBEHHOE Pa3BUTHE.
OTBeTCTBEHHOE HCII0JIb30BaHUE HAYKU Ha 0iaro o0IecTna.

KommyHnuka—TuBHBIe 3a1auu: [IpUBOIUTE U Pa3bsICHATH KIAaCCU(PHUKAIUIO HAYYHBIX SBIICHUMH,
B3aMMOJICIICTBHE M B3aMMOBIIMSHHUE 3JIEMEHTOB U SBJIEHUH (YCTHO M NMHCHMEHHO); COCTaBUTh
rioccapuil K Hay4HOM paboTe; KOHCHIEKT 3BydYalllero TEeKCTa I0 CIEeUHaIbHOCTH; J1aBaTh
pa3BEPHYTHIM MOHOJIOTMYECKUI OTBET M JIeNaTh IMPE3EHTAIMIO 10 HAayyHOW Teme (BOIpoc IO
BBIOOPY MO POPMINPYIOIIEMY MIPEIMETY).



Jlexcuka: BBOJHBIE CJOBa €O 3HAYEHHEM IIOCJIEAOBATEIIBHOCTH  PAa3BUTHS  MBICIIH;
TEPMHHOJIOTHYECKHI ammapaT B COOTBETCTBHU C HM3y4aeMbIM paslielioM NpodUIHpyromei
JACLIUIIIUHBI.

['pammatuka: KoHCTpyKIIUM, BhIpaXKarolie CyOBEKTHO-OOBEKTHBIE OTHOLICHHS (YTO JEITUTCH,
MO/APAa3IesAeTCA Ha YTO, B YEM BBIJIEISAETCS UTO, KTO pa3/eiui YTO Ha 4YTO, BBIIEIWI B UEM UTO,
YyTO BIUSET/ BO3ACHCTBYeT HAa 4YTO W T.I.); HUHAMBUAYaJIbHBI pazbop u oTpaboTka
rpaMMaTHYECKUX SIBJICHUM, BCTPEYAIOLIMXCSA B TEKCTAaX IO CHEUUAIbHOCTH M BBI3BIBAIOIINX
3aTpyIHEHHUS.

®onernka: OTpaboTka (OHETHUECKOTO YTEHUSI HAYYHOTO TEKCTA.

5. Tema 5. CtyneHyeckas xKu3Hb
Opranuzanus yu€osl 1 pabotel. CBoOOIHOE BpeMs, yBiedeHus. [Ipodeccun, kaprepa.

KommyHuka—THUBHBIE 3afaud: cooOuiaTh W 3ampammBarh HHGOPMAIUIO O Mpodeccusx,
cnenuduke U yCJHOBHAX pabOThl; pacclpalmuBaTh, YTOYHSITH, JOMOJHATH. BbIpakaTh
corjacue/Hecorjacue; BbIpaXaTb M BBUICHATh HHTEIUICKTYaJbHYIO OLIEHKY (IIpearoyYTeHue,
MHEHUE, MIPEANOIOKEHHE), MOPATbHO-3TUYECKYIO OIIEHKY (0/100peHe, MOPUIIaHUE), COLIUATIBHO-
MIPABOBYIO OIICHKY (OMpaBbIBATh, 3aLUIIATh, OOBUHSATS).

Jlexcuka: JICT" «IIpodeccun», «Kapnepay; «I'naronasl yueOHOM [eATEIbHOCTH C MPUCTABKAMU»,
PC couunanbHO-IpaBoBOM OLIEHKM (OOBMHEHMSI M 3aIIMThI) U MOPAJbHOW OLEHKHU (TIOXBaia,
MOPUIIAHUE, OCYKICHHUE).

['pammatuka: [IpennoxHsiii nagex ¢ 00bEKTHBIM 3HaU€HHEM (3a00TUTHCS O 3/I0POBbE), BPEMEHHU
neiicTBus (IpH MOJTOTOBKE K 9k3aMeHy). Bujibl rnarosa: ynorpebieHue riarojoB COBEpIUICHHOTO
U HECOBEpIICHHOIO0 BHUIOB B WH(PUHUTHBE; YIOTpEOJIEHWE TIJIarojioB COBEPIIEHHOTO U
HECOBEPIIIEHHOTO BHUJOB C OTpPHUI[AHUEM; YHOTpeOJIEHHWEe TJarojioB COBEPUIEHHOTO U
HECOBEPIICHHOTO BU0B B UMIIEPATUBE, B IPOCTOM U CIIOKHOM MPEI0KEHUH.

®oHeTuKa: 0TpabOTKa BHIPA3UTENILHOTO YTEHUS XY/10KECTBEHHOI'O (II0ATHYECKOI0) TEKCTA.

6. Tema 6. f3bp1k Mocii CIICHUAJIBHOCTU: OCHOBHBIC TCPMHUHBI
SI3BIK cIeUaIbHOCTH: OCHOBHBIC TCPMHHBI. HOFI/IKO'pe‘IeBOG J0Ka3aTCiIbCTBO.

Kommynuka—tuBHble 3aauu: CooOImare M 3amnpamuBaTh MHPOPMALUIO O LENIX, NPUYMHAX,
BO3MOXHOCTSIX, @ TaK)K€ YTOUHATh, BBIACHATH M OOBICHATH (AaKThl U COOBITUS; BBIpAXaThb U
BBIICHATh  PAallMOHAJIBHYK  OIIEHKY  (OLIEHMBaTh  Ie1ecoo0pa3HOCTh,  3(PPEKTUBHOCTD,
UCTUHHOCTB); 00001aTh MH(OpMAIMIO U JleNaTh BBIBOJIBI, HANKCaThb AHHOTAIMIO MEYaTHOTO
TEKCTa IO CIEUAIBHOCTH.

Jlexcuka: MHOTr03Ha4HOCTH CJIOBa (PELIUTh 3a7auy — PEeUIUTh Npo0eMy; HallTH OTBET — HalTH
ceds u t1.1.); JICI' «Maremarnyeckue TEpMUHBI U CHUMBOJIB), «['eoMeTpuueckue QUrypb»,
«I'marospl MBICTUTEIBHON NEATENIBHOCTH (C MPOAYKTUBHBIMU IIPUCTABKaM)»; BBOJHBIE CIIOBA CO
3HA4YEHUEM I10CIIEI0BATEIbHOCTH COOOIIEHMS.



FpaMMaTI/IKaI Nms YUCIUTCIIBHOC, CKIOHCHHEC YHCIWUTCIBHBIX Pa3JIMYHBIX I'paMMaTHYCCKUX
pa3psaaoB; yHOTpe6JIeHI/Ie COGI/IpaTCHLHHX YUCJIUTCIBHBIX C CYHICCTBUTCIIbHBIMU,; CJIOBA «OJUH)»
H «TbhICAYa» B PA3HBIX KOHTCKCTAX; 366peBI/IaLII/IS'I.

DoHeTHKa: KOPPEKTUPOBKA (POHETUUECKUX TPYAHOCTEH B OOJIACTH MPOU3HOIICHUS CIOXKHBIX U
COCTaBHBIX YHCIIUTEIbHbIX.

7. Tema 7. Hayka u mpou3BoJaCTBO

By30BCKHI>i u aKaI[eMI/ILIeCKI/Iﬁ CCKTOP HAYKH. Hosrie TexHOIOTHY B Pa3HbIX 001aCTIX JKU3HH.
BzanmocBs3p HAaYKH U ITPOU3BOJACTBA.

KoMMyHHKa"THUBHBIE 3a/1a41: OpUHUMATh  y4acTHe€ B  JUCKYCCHH: COOOIIaTh H
3arpamuBaTh HHPOPMALIUIO O JOCTHKEHHUSIX HAyKH U TEXHHUKH; BHICKa3bIBATh MHEHUE; BHIPAXKATh
COIJIaCHe/HeCOorIacue; BbIPAKaTh W BBIACHATh HHTEIUICKTYaJbHYIO OILICHKY (TIpEANOuYTEHHE,
MHEHHE, TPEANOI0KEHUE), MOPATIbHO-ITUYECKYIO OICHKY (0mo0penHwue, nmopumanue). Hanmcars
pedepar, scce-paccykaeHne, HOATOTOBUTH IPE3EHTALNIO K COOOILEHUIO.

Jlexcuka: JICT' «Texnuka u TexHonorum», «UWHremnekryanbHas cdepa» «HpaBcTBeHHBIE
neHHoctuy», PC u sTukeTHsie HOpMYIIbI, XapaKTepHbIE sl TyOIUYHOTO BBICTYIUICHHUS.

I'pammaruka: CkjoHeHHEe MMEH B EIMHCTBEHHOM M MHOXKECTBEHHOM dHciie (00oOmieHue).
BrIpaxkeHue BpeMEHHBIX OTHOIIEHHUH B IIPOCTOM M CII0KHOM IIpeuIokKeHuu. Jleenpuyacrue.

®oneruka: KoppekrupoBka GOHETUYECKOTO aKIEHTA.

8. Tema 8. Hayka u nckycctBo

B3aumocBsA3p Hayku 1 KyiapTypsl. Hayka ¥ MCKyCcCTBO Kak KyJabTypHBIE neicTBusA. McKyccTBO
BBICOKMX TexHojoruii. M.B. JIoMOHOCOB — y4€HBIH, XyI0XKHUK, 1103T. KoMro3urop u y4€HbsIi
M.M. TI'nmunaka. Marematuk u  ¢uuonor A.H. Komnmaropos. Ckpunka OiiHiTeiiHa.
XynoxxecTBeHHas KynbTypa Poccun.

KoMMyHHKa—~THUBHBIE 3a/1a4H: MOHMMATh  AyTEHTUYHBIH  XYJOXKECTBEHHBIH  TEKCT
(paxTHyecKkyro, KOHIENTYyaJbHY0 MHQOpPMAIMIO M MOATEKCT); NPUHUMATh YydYacTHUE B
O0CY)XJIEHUM  XYJI0O)KECTBEHHOTO  INPOMU3BEICHMUS: dbopMynupoBatb  TeMy,  HJEH0,

apryMEHTHPOBAHHO BBIpAXaTh COOCTBEHHOE MHEHHWE, 3alpalluBaTh MHEHHE COOCCeIHMKA;
KOPPCKTHO BbIpaXXaTb cornacne/HecomaCHe; BbIPpAXXAaTb W BBIICHATH HWHTCIJICKTYAJIbHYIO U
HMOLIMOHAIBHYIO OLEHKY (MpEeAnoYTeHHe, MHEHHUE, MPEAINOI0KEHUE), MOPAIbHO-ITHUECKYIO
OIIEHKY (0700peHue, MOPUIIAHKE); HAMUCATh ICCE-PACCYKACHHUE, MTOATOTOBUTH MPE3EHTAIUIO K
COOOIIIEHUIO.

Jlexcuka: JICI" «OTuueckne OCHHOCTH», «)KaHpLI HCKYCCTBa»; YCTAPCBIINEC CJIOBA U HCOJIOTU3MBI.

FpaMMaTI/IKaI BBIpa)KeHI/Ie IICJICBBIX OTHOIIIEHUN B IMPOCTOM H CJIOXHOM HNPCIIOKCHUAX, BUABI
rJ1arojia M CrocoObl BBIpAKEHUE ACHCTBUsA (0OOOINEHHE M CHUCTEMAaTH3aIlMs); yNoTpeOieHue
IMMOJIHBIX U KPAaTKUX IMPHUJIAraTCeIbHbIX; CTCIICHU CPABHCHUA IMPUJIAraTCIbHbIX U Hapeqm‘/'l.

donHeTHKA: BLIpaBI/ITeJIBHBIe BO3MOXHOCTH PYCCKOT'O YAapCHUSA 1 UHTOHAIIUU.



9. Tema 1. [lyremectBus

Benukue nyremecrseHHuku. [locemenue paznuunbix ctpad. HoBble BreyaT/ieHUs U OTKPBITHUS.
['eorpadus myremectBuil. Typusm u myremectBue. [lmanupoBanume mnoes3nku. TpaHCHOPT.
['octunuie! - 6poHupoBanue, cepuc. ONBIT MyTEMIECTBUH. AKageMuyeckast MOOMIBHOCTb.

KoMMyHHKa~THUBHBIE 3a/ayd: BbIpaKaTb HMHTEHIMU COIJIACHSA, HECOIJIAacHs, 3aTPyJHEHHUS C
OTBETOM, pABHOMAYIIHSA, COYYBCTBHS, IOAJIEPKKH, COBeTa  (CHHOHUMHYHBIMH PEYEBBHIMU
CPEICTBAMH, YMECTHBIMU B PA3JIMYHBIX CUTYAIUSX); BbIPAXkKaTh U BBIACHATH dTUYECKYIO OLEHKY
(omoOpenue, ocykaeHue, MOPULIAHUE), COLIMATLHO-TIPABOBYIO OLICHKY (OMpaBAbIBATh, 3AIIHUIIATH,
OOBUHSATH); COOOIIATh M 3alpallvBaTh WH(POPMALKIO O COLHUANBHBIX MpoOJeMax, MPUHUMATh
ydacTue B OOCYXIEHHH; TOATOTOBHTH YCTHOE BBICTYIUIGHHE MO TMpoOiieMe; HamHcaTh 3Cce
(apryMeHTHpOBaHHOE PACcCYXk/IEHUE); COCTAaBUTh IIPETEH3HIO.

Jlekcuka: JICI" «Ctpanay, «I"opomy, riaroiisl co 3HaueHueM pa3putus; PC BbIpakeHUs OIIEHKH,
3aMHTEPECOBAHHOCTHU, MpeanouTeHus, Gopmyinsl BexxauBoctu; OE co 3Hauenuem «Paccrosaue»,
«Bpemsay», «KauectBo», «KomuuecTBoy.

['pammaruka: ['maronsnoe ynpasienue; riaroisl HCB u CB (06061enune); akTHBHOE pUYacTue.

doHEeTHKA: TeMa-PEMATUIECKOE YICHEHUE PeUH, OTPAaOOTKA MHTOHAIIMOHHOTO PUCYHKA.

10. Tema 2. ConnanpHas >KU3Hb U COLIMAIbHBIE [IEHHOCTU

BLIT, ycCiyru, 06p830BaHI/Ie, 3APaBOOXPAHCHHUEC, COLIMAJIBHOC O6€CH€‘I€HI/I6, AOCYT. MOpaHLHLIC
IMPUHIUIIBI U HOPMBI, IYXOBHBIC ICHHOCTH, JINYHBINA KU3HECHHBINA OIIBIT, )KU3HCHHBIC YCTAHOBKH,
HHTCJUICKTYAJIbHBIC ICHHOCTHU.

KomMmyHuKaTHBHBIE 3a7aud: coOOLIAaTh M 3alpaliuBaTh HHPOpMaLUi0 O mpodeccusx u
YBIIEUEHHUSX; pACCIpAlllUBaTh, YTOYHATH (MHTEPBBIO); MPUHUMATh Yy4acTHE B JAMCKYCCUU;
HalMcaHue OT3bIBa-PEKOMEHJAIIMY U MUHU-CTAaThH (HAYYHO-TIOMYJISIPHBIN CTUJIb).

Jlexcuka: JICT' «CoumanbHas xu3Hb», «Jlocyry»; ¢pazeonorus; cruiesas auddepeHuanms
PYCCKOH JIEKCHKH.

I'pammaruka: Bua rnarona (o0oOmieHue); ymoTpeOsieHHe TJIarojoB COBEPIICHHOTO U
HECOBEpIIEHHOTO BUAOB B HWHQUHUTHBE, YHOTPEOJEHHE IJIarojoB COBEPIIEHHOTO U
HECOBEPIIICHHOTO BUIOB C OTPUIIAHUEM.

11. Tema 3. Cembs, 1OM, OTHOIICHUS

Mecto MpOKHUBAHUA, GBIT, KpyT O6H.[CHI/I$I. CeMbs U ceMEHHBIC OCHHOCTH. CemMeitHbIe Tpaauluu.

KomMMmyHHMKa—THBHBIE 3ajauyd: COOOIIATh M 3alpalivBaTh HHGOPMAIUIO O JEATENsIX U
MIPOU3BENICHUAX MCKYCCTBA, KYJIbTYPHBIX (DakTax U COOBITUSX; OIMCHIBATH APXUTEKTYPHBIE
JIOCTOIIPUMEYATEIbHOCTH, 3JAaHUS; BBIPAXKATh M BBIICHATH OMOIMOHAIBHYIO  OLEHKY



(YAOBOJIBbCTBHE/HEYAOBOIBCTBUE, YIUBICHUE, PABHOIYLINE, BOCXUIIEHHE U T.II.); BbIpaXaTb
COBET, PEKOMEH/IAINH; TTICaTh He(hOpMaTbHOE MMChMO-PEKOMEH/IAIINH.

Jlekcuka: JICIT «CemeitHpie Tpaaunumny, «IOMOIMOHAIBHOE cocTosiHue», «XKumse»; PC
BBIPKEHUSI OLICHKH, 3aMHTEPECOBAaHHOCTH, MPEAIOUTEHHUS.

['pammatyka: BUHUTENbHBIN a€X CYIIECTBUTEIbHBIX B 3HAUEHUU BPEMEHH IEUCTBUA (s 0001Ien
MapK 3a yac), HarpaBJieHUs ABMKEeHUS (caMolieT Ha MOCKBY); TJIarojibl BUKEHUS C IPUCTaBKaMU;
MOJIHBIE M KpaTKHe TMpuiaraTelibHble; BBIPAKEHHE CYOBEKTHO-OOBEKTHBIX OTHOIICHUMN
(KOHCTPYKIIMH C BO3BPATHBIMU TJIarojaMH, BEIPaKAIOUIMMH BHYTPEHHEE COCTOSTHUE, YYBCTBO).

12. Tema 4. 3n0poBbe
3n0poBslii 00pa3 xxu3nu. Criopt. CTpoeHue Tena yenoeka. bonesnu. MenukaMeHThI.

KOMMYHI/IKaTI/IBHLIe 3aJa4du: I/IHI/IHI/II/IpOBaTL U NOAACPKUBATL PA3roBOPp HA TEMY 3HOPOBb (B
IMOJIMKJIMHUKE, BbLI3OB Bpada Ha OOM, B aIITCKC, B KaOuHeTe Bpaqa); BbIpa’XaTb HMHTCHIHU
yTeueHus, COUyBCTBUS, ITIOAACPIKKH, YAUBIICHUS, COBCTA; B3ATh UHTCPBbIO; HAIINCATh U3JIOKCHUC
CO CMEHOM JIMIa ITIOBECTBOBAHU, HAIINCATb O6’[>$ICHI/ITCJ'II>HYIO 3aIlUCKY.

Jlexcuka: JICT «Cnopt»; «MeIUIMHCKUE CIEeHHAIBHOCTHY; «MeaukaMeHTh»;, «Hactu Tenay
(moBTOpenue u pacmupenue cocrasa JICI'); rimaronsl JBUKEHHUS C IPUCTABKaAMHU.

I'pammaruka: CropspkeHue riaronoB 6onerbl u Oonets2 (oHa Ooseer, rosioBa OOJINT);
ynotpebaenue rinaronos CB u HCB B umnepatuse.

®oHeTnKa: 0COOEHHOCTH U (PYHKUIMU PYCCKON MHTOHAIMU: BBIpAXCHHE LIETTH BHICKA3bIBAaHUS U
SMOIMOHATBHON OKpacKH (COBET, MPOCKOa, BOMPOC, YAUBICHUE).

13. Tema 5. YenoBek 1 OCBOEHHE KOCMUYECKOTO IIPOCTPAHCTBA

MeuThl TUYHEIE U 06meqen03equKI/Ie. «Kocmuueckuii» 4enoBekK: HACHu, TCXHOJIOTUH, ITPOCKTHI,
OIIBIT, IICPCIICKTUBLI.

KoMMyHHKa~THBHBIE 3aa4/: UHULUUPOBATh U BECTH JAMCKYCCHUIO; ApIyMEHTUPOBAHO BBIPAXaTh
CBOIO TMIO3ULIMIO; BBICTyNaTh NyOJIMYHO, MOATOTOBUTH MpE3eHTAlMIO (Cclaiiibl); Hamucarb
pOOJIEMHOE CCe-PACCYKACHUE.

Jlexcuka: JICT' «Kocmoc: TexHuka u TexHonoruny, «Kocmudeckue tena u o0bekThl»; PC ans
yuyacTusi B JAWCKyccud (TIOBTOPEHHME U pAaCUIMpEHHE JIEKCHUECKUX €JIMHUIl); CTHIIeBas
mubdepeHIMaud  JTeKCUKU: OCOOCHHOCTH HEHUTpanmbHOW (MEXKCTUIIEBOW) JIEKCUKH U
dpazeonoruu.

['pammaTuka: npuYacTHe: TpaMMaTHUECKHE KAaTeropuu W oOpa3oBaHWE (ITOBTOpPEHHE HA
PaCHIMPEHHOM JICKCHYECKOM MaTepualie), YHnoTpeOjieHne, CTHIMCTUYECKHEe OCOOCHHOCTH;
000co0IeHe MPUYACTHBIX 000POTOB.

14. Tema 6. 3emid — HaIll OOIUNA JOM

KyneTypHoe MHOrooOpasue. 3HaueHHE PYCCKOTO s3bIKa B JUAJIOre KylbTyp. Pycckuil s3bIk B
MEXKYJIbTYPHON KOMMYHUKAIINH.

KOMMyHI/IKaTI/IBHI)Ie 3aaa4yu: IMpuUrjiamarb, HpI/IHI/IMaTB/OTKJ'IOHSITI) IMpUuriIalmeHue, mo3apaBiiiTh,
OTBCYATh Ha IMO3JAPABIICHUE, 3allpalliBaTb H COO6I]_[aTI) I/IH(l)OpMaHI/IIO O HaIlMOHAJIbHBIX



Mpa3AHUKaX, TPATUIHUAX U OObIUasX; HAMHUCATh MO3/IPAaBUTENIBHYIO OTKPBITKY; 3cce (OMUCAHUE).

Jlexcuka: JICT" «CBoO0OHOE BpeMs, yBiIeueHus1, uHTepech; «[Ipa3aHuku, Tpaguiuny; «I maromis
JIBUKCHUSY; OTHKETHbIC (OPMYJIBI TMPUTIANICHHS, COTJIACHS/OTKIOHCHHS TPUTIIAIICHIUS,
MO3/IpaBJICHUS.

I'pamMmaTnka: JaTenbHBId MMaAeXK NPUHAIICKHOCTH CyObekry (mamsaTHuK Ilymkuny),
PErYISIpHOCTH JIeHCTBUS (MBI XOIUM B KHHO IO BOCKPECEHBSM), OOBEKTa ICUCTBHSA (MBI
rotoBuMcs K HoBomy roay); riarossl ABMKeHUsI 6€3 MPUCTAaBOK; BU/BI TJarona (HOBTOPEHUE U
0000111eHNe OCHOBHBIX 3HAYEHUI); BBIpAXKEHUE CYOBEKTHO-OOBEKTHBIX OTHOIIEHHUH (TJIaroJibl ¢
YaCTHUIIEH -CS B3aMMHO-BO3BPATHOTO 3HAYCHU).

15. Tema 1. Hayunsiii mporpecc u rao0anbHbIe TPOOIEMbl COBPEMEHHOCTH
CoBpemeHHas HayKa U Hayka Oyayiiero. [ nobanbHbie nmpoOiaemsbl U Oyayliee YeloBeYecTBa.

KoMMyHHKa~TUBHBIEC 3aJa4M: IPUHUMATh y4acTHUE B JUCKYCCHH, apIyMEHTHUPOBAHO BBIPAXKaTh
CBOIO TOYKY 3pEHMS, BBIACHATH TOYKY 3pEHHUS JPYIMX YYaCTHUKOB; pa3HbIMHU CIIOCOOaAMU
BbIpaXkaTb MHTEHILIUU COTIJIACHsI, HECOTJIAcHsl, 0J0OpEHMs, BO3PAKEHUS, IMOLIMOHAIILHOM OLIEHKH,
palMoHATFHOW OIEHKH; HANKCaTh HAayYHO-TIOMYJSPHYIO CTaThi0; COCTAaBUTHh OQHIMAIBHOE
IIACBMO-3a1pocC.

Jlexcuka: BBOJHBIE CJIOBa M KOHCTPYKIMH, BbIpaxkaromue oTHolleHue k uHpopmauuu; PC
(BBICOKMH CTHJIEBOM DETUCTpP) MAJ BBIPAXKEHUS COOCTBEHHOTO MHEHHMs, 3ampoca MHEHHUS
co0eceIHNKa; TaroJibl TPaTUTh, MJIS/IETh, TOBOPUTH C PA3HBIMH IIPUCTABKAMHU.

I'pammaTHKa: rjaarosi: rpaMMaTHYECKHE KaTErOpUU, TPYAHbIE C1y4yau yrnoTpeOaeHus (Bul, Bpems,
CHpsDKEHUE, TI1arojbHOE YIPABJICHNE); CTHIIMCTHYECKOE NCIIOIh30BAHME TIIaroja; MpaBoUCaHue
cy(hPpUKCOB ¥ OKOHYAHHMIA TJIATOJIOB; 000COOJICHUE BBOIHBIX CJIOB.

16. Tema 2. Hayka u Oynyiiee yenoBeuecTBa

UenoBek B OMOXY BBICOKMX TeXHOJNOIMH. BnusHue uWHOOpPMAaLMOHHBIX, MEIUIUHCKUX,
OMOTEXHOJIOTHI Ha pa3BUTHE JTUYHOCTH.

KoMMyHHKa“THUBHBIE 3a/laydl: y4yacTBOBAaTh B OOCYXACHHH MPOOJIEMbI, BbIpaKaTh HHTEHIIUU
coriacus/ HECOTJIAacHs/BO3MYIICHHSI/THEBA/OJOOPEHUS/3aTPYIHEHUS C OTBETOM CpEICTBAMU
pa3HBIX S3BIKOBBIX PETHCTPOB; HAMMCATh ICCE-PACCYXKICHHE;, MHChbMO JHMYHOTO XapakTepa ¢
3aJaHHON LIEJIBIO.

Jlexcuka: JICI «["amxetsi», «M300peTeHus», riaroia TPaTUTh, BBISICHATH, TIIANETh, TUIATUTH,
TOBOPUTDH C PA3TUYHBIMU MPUCTABKAMU, CHHOHUMUYECKHUH DSl «IIpefie — pyOex — IpaHuia —
OKpamHay; «IKCIEePT — COBETHUK — KOHCYJBTAHTY, «3a/1aua — MpodyieMa — TPYJTHOCTHY.

['pammatuka: ynmoTpeOaeHue ri1arojioB COBEPIIEHHOTO U HECOBEPIIIEHHOTO BUIOB B UMIIEPATHBE,
B TPOCTOM M CIOXHOM TPEIJIOKCHUN; BBIPAYKCHHE BPEMEHHBIX OTHOIIEHUW B MPOCTOM U
CIIOKHOM TIPEUIOKECHHSIX; YIIOTpeOIeHHe MPEIIOrOB KHIDKHBIX CTHIIEH (B CBS3H, COTJIACHO, B
TEUEHHE U T.I1.).

17. Tema 3. TexHOIOTHH B 9KOHOMHKE, 0Opa30BaHUU U KYJIbType

CoBpeMeHHbIe 00pa30BaTEeIbHOE TEXHOIOTUH, OM3HEC-TEXHOJIOTHH, IONOJIHEHHAS PEaTbHOCTD.



KomMMmyHHKaTHBHBIE 3aJaud: BbIpaXKaTb HWHTEHILUHM COIJIACUsS, HECOIJIacHs, IOXKEIaHUs,
051aro1apHOCTH, PaJOCTH, COXKAIEHUS; (POPMYTHUPOBATH OCHOBHYIO MBICIB, KIIOYEBOH BOMPOC,
npobjeMy TeKcTa, COOOIICHHUs; apIYMEHTUPOBATh M WIUTIOCTPUPOBATH MPUMEPAMH CBOIO TOUKY
3pEHMUsI; BBIACHATH U YTOUHSATH MO3UIIMIO COOECEAHNKA; IeTaTh MOHOJIOIMYECKOE HayYHO-yueOHoe
COOO0IllEHHE C OMOPON Ha TE3UCHBIM IUIAH; HAMCaTh APYKECKOE NMHCbMO PEKOMEHIATEIbHOrO
XapakTepa, TOKIaJHYIO0 3alIUCKY.

Jlexcuka: JICT' «I';maroyibl co 3HA4€HHEM SMOITMOHAIBHOW OLEHKW», «Cdepsl 0OIIEeCTBEHHON
XKU3HNY, «ColuanbHbIe TPyl U POy, «CMI»; TIIaroiibl «GKUTh», KyYUTBY, «J1aBaThy, «OpaTh»
¢ pa3HbIMU TipucTaBkamu; PC yTouHeHus, mepecrpoca, BhISICHEHUS U 00bsICHEHUS (aKTUBU3AIUS
M3y4YEeHHOU paHee JeKCUKHU U pacmupenue cocraa JICT).

I'pammaruka: Kareropuss oOaylIeBIEHHOCTHU-HEOAYIIEBIEHHOCTH CYLIECTBUTENBHBIX; WMEHA
COOCTBEHHBIE W  HApWIATEIbHBIC; CYOCTAaHTHUBAIWS; TPYAHBICE CIydad  CKIOHCHHS
CYILIECTBUTENIBHBIX W MECTOMMEHHUH; MpUYacThs (HACTOAIIErO, IMPOIIEAIIErO BpPEMEHH,
MaCCHUBHbBIC, aKTUBHBIE, MTOJIHBIC, KPATKHE).

18. Tema 4. S3BIK MO€H cIIEIUATHLHOCTHU
Tepmunonoruueckuit rmoccapuii. Posb pycckoro si3pika B Moelt Oyayiie npodeccumu.

KommyHuka—THUBHBIC 3amaun: DOpMyIupoBaTh ONpEACIICHUE HAYYHOTO TIOHSATHUS, IaBaTh
TOJIKOBAaHHE HAYYHOMY (aKTy; COCTABUThH IJIOCCApUN K HAyYHOW paboOTe; KOHCIEKT MEeYaTHOTO
TEKCTA IO CIEIMATbHOCTH; JaBaTh Pa3BEPHYTHI MOHOJIIOTUYECKUN OTBET U JIeIaTh MPE3CHTAIIUIO
10 Hay4HOI1 TeMe (BOIMpPOC 10 BBIOOPY 0 MPOPUIHPYIOIIEMY MPEAMETY).

Jlekcuka: BBOJIHBIE CJIOBA M BBIPQKEHHUS CO 3HAYEHHUEM CTENEHU YBEPEHHOCTH B COOOIIaeMoi
uHpopMmauuy; oOlIeHayyHast JIeKCMKa W (pa3eosorus; TEPMHHOJIOTMYECKUH ammapaTr B
COOTBETCTBUH C U3y4aeMbIM pa3esioM NpOPIINPYIOIIEH TUCIUTLTHHBL.

['pammatuka: BrlpaxkeHue onpenenuTeNbHbIX U CyOBbeKT-OOBEKTHBIX OTHOLIEHHH B Hay4HOM
TekcTe (TOJHBIE M KpaTKue NpUYacThs, KOHCTPYKLIUU CO CJIOBOM KOTOpPBIA, HacCHUBHbBIE
KOHCTPYKLIMM); HMHIMBUAYaJbHBIH pa30op M  OTpabOTKa TIpaMMaTHYeCKUX  SIBJICHHIA,
BCTPEUAIOLINXCA B TEKCTAX 10 CIELMAIBLHOCTU U BBI3BIBAIOIINX 3aTPYIHEHUS.

19. Tema 5. Hayka u rocymapcTBO: B3aMMOJICUCTBHE, TOCYIapCTBEHHAs TMOJJIEPKKA
WCCIIEIOBAHU I

Hayka — BaXHEMIIMH MHCTUTYT COBPEMEHHOIO rocyaapcTBa. l'ocynapcTBeHHas MNOJAEpKKa
UCCIICIOBAaHUM, CHEIHMAIMCTOB, paboTaloIUX Ha MPEANpUATHSX, KOTOpbIE pPEaTu3yIoT
MHHOBAIMOHHBIE, BHEJPEHUYECKUE NMPOeKThl. HalmoHansHble TPUOPUTETHI TOCYAAPCTBA B cdepe
HaY4YHO-TEXHOJIOTHYECKOr0 pa3BUTHA. MHTerpanuu HayyHO-0Opa30BaTeNIbHBIX OpPraHU3alli U
TEXHOJIOTUYECKHUX

koMmanuii. KomMmepunanusanus Hayku. 3agadyd rocyfapcTBa Kak YIPABIIIOLIETO aKTHBaMHU B
Hayke. HoBble (hopmbl opranusanuu HayKu.

KOMMYHI/IKB._‘TI/IBHLIC 3aJadu: COO6I_I_IaTB H 3alpaninBaThb I/IH(I)OpMaLII/IIO 0 TOCYAapCTBCHHBIX
ACATCIIAX, UCTOPUUCCKUX COGBITI/IHX; BBIPpAXKATb U BBIAACHATH 3THYCCKYHO OLICHKY (OI(O6pCHI/IC,
OCYXKICHUC, HOpI/II_IaHI/Ie), COMAJIbHO-TIPABOBYIO OLICHKY (OHpaBI[BIBaTB, 3almuyuaiaTb, O6BI/IH$ITB);
HalmucaTb 3CCC (apr YMCHTHUPOBAHHOC paccyxcneHI/Ie); MNoATOTOBUTL YCTHOC BBICTYIUICHUC
MOJICMHUYCCKOI'0 XapaKTepa.



Jlekcuka: JICI' «l'ocynmapcTBEHHOE YCTpPOMCTBO», IJIarojbl €O 3HaueHWueM pa3sutus; PC
BBIPQKEHUS OLICHKH, 3aWHTEPECOBAHHOCTH, NMpENNoYTeHUs, (HOpMyYJbl BEXKIMBOCTH; Ha3BaHUE
oO0IIeHayYHBIX METOOB (Ki1accu(pUKAIHs, aHAJIN3, CHHTE3, COMIOCTABIICHHUE U T.I1.).

['pammaTika: MecToMMEeHHE (pa3psiibl, TPAMMATHYECKUE KaTErOpuH, (OPMOUZMEHEHHE); UMS
YHUCIUTEIbHOE (KaTeropHH, CKJIOHEHHE YUCIUTEIbHBIX Pa3HbIX KJIACCOB — IOBTOPEHUE, TPYAHbIE
cilyyau); CTHIIMCTHYECKOE (YHKIIMOHMPOBAHNE MECTOMMEHHMM W YMCIIUTENBbHBIX; PaBOIUCAHNE
MECTOMMEHUHN U YHCIUTEIbHbIX.

20. Tema 6. Teopus 1 SKCIIEPUMEHT

Teopust ¥ dKCIEPUMEHT B METOJI0JIOTMM HAYyYHOro HccienoBaHus. UTo Takoe HayuHas TeOpHs?
YpoBHM HayyHOro Io3HaHUsA. Jlornyeckue M METOJ0JIOTMYECKHE ACHEKThl TEOPETHYECKOIO
3HaHMsl. OCHOBHbBIE MOJEJIM IOCTPOEHHUS HAYyYHOW TEOPUM B KilaccMuecKoi Hayke. OCHOBHbIE
(GyHKLIMU HAy4YHOH TEOpHM: ONMCaHUE, OObsICHEHUE U NpeAcka3aHue. ONbITHOE UCCIIeJ0BAaHUE B
KJIaCCUYECKOH U coBpeMeHHOI Hayke. [Ipo0iema nHTepnpeTanuy 3KCIepuMeHTa.

KommyHuka—TuBHBIE 3amaun: DopMyaHpoOBaTh OINpPEIEICHUE HAYYHOTO [OHSTHS, J1aBaTh
TOJIKOBAaHHE HAYYHOMY (DAaKTy; COCTaBHUTH IJIOCCAPHI K HAYYHOH pabOTe; KOHCIEKT MEYaTHOTO
TEKCTa IO CIICIUATBHOCTH; 1aBaTh Pa3BEPHYTHI MOHOJIOTHYECKHIA OTBET U JCJIATh MPE3CHTAIUIO
10 Hay4HOH TeMe (BOIPOC 110 BBIOOPY IO MPOPMITHPYIOIMIEMY IIPEAMETY).

JIekcuKa: BBOJHBIC CJIOBA U BBIPpAXXCHUA CO 3HAUCHUCM CTCIICHU YBCPCHHOCTHU B COO6HIEICMOI71
PIH(i)OpMaI_II/II/I; O6H_[CH8.y‘IHa${ JICKCUKa H cbpa3eonor1/1}1; TepMI/IHOJIOFI/I‘IeCKI/Iﬁ arrIiapar B
COOTBCTCTBUH C N3YIACMBIM PA3aCJIOM HpO(i)I/IJ'H/Ipy}OIHeﬁ JUCHUIIIIMHBI.

I'pammatuka: BelpaxeHHe ONpeAeIUTEIbHbIX M CYOBbEKT-OOBbEKTHBIX OTHOIIEHUII B HayyHOM
TeKCTe (HOJHBbIE M KpaTKME NPUYACTHsS, KOHCTPYKIIMHU CO CIIOBOM KOTOPBIM, IacCUBHBIE
KOHCTPYKIMH); WHIUBUAYaIbHBIH pa3bop M 0OTpabOTKa TIpaMMaTHYECKUX  SIBJICHUH,
BCTPEUAIOLINXCA B TEKCTaX 110 CHELMAIbHOCTU U BBI3BIBAIOIIUX 3aTPYIHEHUS.

21. Tema 7. MeTopl, criocoObl, Bepudukaius
Hayunble MeTo/1b1, c1ocOOBI cOOpa TaHHBIX, BepU(UKALIUS HAYUHBIX UCCIEOBAHUH.

KommyHnuka—tuBHBIE 3amaun: ONHCHIBAaTH METONBI, MPHEMBI, HMHCTPYMEHTBI H  XOI
AKCIIEPUMEHTAa/aHaIn3a/pa3paboTK  MPOrpaMMbl; JeNlaTh BBIBOJBI; HAIMMCaTh 3aKJIIOUYEHHE
HayyHOW paboThl; COCTaBUTh IJOCCapUil K HaydHOW paboTe; KOHCIEKT 3BYyYallero TEKCTa IO
CHENHATbHOCTH; JaBaTh Pa3BEPHYTHIH MOHOJOTHMUYECKHI OTBET M JENIaTh IPE3CHTALUIO TI0
Hay4yHOU TeMe (BOIPOC MO BHIOOPY MO MPOPUINPYIOLIEMY ITPEIMETY).

Jlexcuka: oOlieHayyHast JeKcHKa U (ppa3eosorus s ONMCAaHUS METOJ0B, MHCTPYMEHTA U X072
WCCIIEIOBAHMSI; TEPMHUHOJIOTMUECKUN ammapar B COOTBETCTBHM C H3Y4a€MbIM DPa3ieiioM
npoGMINPYIOIIEH TUCIUITUHBI.

['pammaTyika: AKTHUBHBIE M TACCUBHBIE KOHCTPYKIMH, BbIpa)karouie CyOBEKTHO-OOBEKTHbBIE
OTHOIIECHUS (M3ydaThb SIBIICHUE — SIBIICHUE HW3Y4aeTCsl, MCCIEeNOBaTh MpoljemMy — mpobieMa
UCCIIEyeTCsl, MPOBOJIUTh 3KCIEPUMEHT — IKCIEPUMEHT MPOBOAUTCA U T.I1.); HHAUBUAYATbHBIN
paz00p 1 0TpabOTKa TPaMMAaTHYECKHUX SBJICHHM, BCTPEYAIONTUXCS B TEKCTAX 10 CIEIUATEHOCTH H
BBI3BIBAIOINX 3aTPYAHCHU.

22. Tema 8. Moe Hay4HOE HCCIIEA0BaHUE

Tema HCCIICA0BAaHMs, TUIIOTE3a, AKTYAJIbHOCTh, HOBU3HA, TPAKTUYCCKAaA 3HAYUMOCTD.



KomMmyHMKa—THBHBIE 3a7jaui: 00OCHOBBIBATh AKTyaJbHOCTb, COL[MAIbHYIO 3HAUUMOCTh Hay4YHOU
npoOIeMbl, HOBH3HY, UCTOPHIO M3YYEHHs; HalucaTh BBEACHHWE K HAy4yHOW paboOTe; COCTaBUTh
rioccapuii K Hay4HOM padoTe; KOHCIEKT 3BydYalllero TEKCTa I10 CIELHAaIbHOCTH; J1aBaTh
pa3BEPHYTHIM MOHOJIOTMYECKUH OTBET M JEJIaTh IPE3EHTALMIO 10 HAy4yHOH TeMme (BOmpoc Mo
BEIOOPY 1O TPODUITUPYIOLIEMY TTPEIMETY ).

Jlexcuka: obiieHayyHas JeKkcuKa u (ppa3eoorus; TEPMUHOJIOIMUECKUN anmnapar B COOTBETCTBUU
C U3y4aeMbIM pa3esioM NpoduIHpYOeH JUCIUTLITHHBL.

['pammatuka: KoHCTpyKIMU, BhIpaXKawline CyObEeKTHO-OOBEKTHbIE OTHOLICHUS (YTO NIEIMUTCA,
NOJIpa3/ieIIAeTCs Ha UTO, B YEM BBIJIEISIETCS YTO, KTO Pa3/ieIlil YTO Ha YTO, BBIACINI B UEM UTO U
T.I.); UHAUBUAYAJIbHBI pa300op M oTpabOTKa IpaMMaTHUYECKUX SIBICHHUH, BCTPEUAIOLIMXCSA B
TEKCTax M0 CHEIHAIbHOCTH U BbI3bIBAIOIINX 3aTPYAHECHHUS.

23. Tema 1. Hayunsrii mporpecc u riiodanbHbIe TPOOIEMbl COBPEMEHHOCTH

OKonorus. Fno6an1/13au1/1ﬂ. ]_II/I(I)IZ)OBI/I?»B.LII/IH nu I/ICKYCCTBCHHHﬁ WHTEJIEKT. I'eHHas HUHIXCHCPUA.
3,I[paBOOXpaHeHI/IC. ITangemun. HYXOBHEISI JACrpaaanus.

KoMMyHUKaTHBHBIE 33JJa4ul: OCYIIECTBIIATh KOMMYHUKAIIMIO B YCTHOM U MUCbMEHHON (hopMax:

00CyX/1aTh OCHOBHBIC MPOOJEMBI W Yrpo3bl COBPEMEHHOTO MHpa, POJb HAYKH; JIeJIaTh
NpOOJIEMHBIM MMOJMMHYECKUI JIOKJIAJ, y4acTBOBaTh B OOCYKICHHH, 3a/iaBaTh MPOOJIEMHBIC
BOIPOCHI, apryMEHTUPOBaTh, MPHUBOAMUTH IMPHUMEPHI, HANKCATh HAYYHO-TIOMYJIAPHYIO CTaThIO
(mybnukanuio B coicetd) o0 oAHON u3 mpobiaeM; KOMMEHTHPOBATh YCTHO W MHCHMEHHO,
BBICKa3bIBasi CBOE MHCHUE B KOPPEKTHOW U YOS TUTEIBHOU opMme.

Jlexcuka: JICI «IIpupoaubie 0ObeKThI U siBieHUs», «KommbioTepHas Jekcukay, «370pOBbE,
MeIuIMHay (paciupenne u aktuBu3aius. PC BeIpakeHUs TOUKU 3pEHUS.

rpaMMaTI/IKaZ CUHTAKCUYCCKUEC KOHCTPYKIHHU, UCIOJB3YEMbIC B KOHCTPYKLUS apryMCHTALIUU;
KOHCTPYKI MU, BbIpAKAOIHUEC ITPUINHHO-CIICACTBCHHBIC U YCTYIIUTCIIbHBIC OTHOMICHUS.

24. Tema 2. Pabota B koMaHnie. JlenmoBass KOMMYHHUKAIUA. DTUKET

[TpunMnel paboTel B KOMaHJAE, B TOM YHMCII€ B MHOTOHalUMOHaibHOW. KomanaHas pabGota u
3 PEeKTUBHOE COTPYTHUUECTBO, MIPUHLIMIHAIBHBIE OTIINYMS. Pacnipenenenue posieil B koMaHe,
npoekte. [IpenmyiecTBa U HelOCTaTKU KOMAaHJHOM paboThl. B3auMOOTHOIIEHUS B KOMaHJE.
OTBeTCTBEHHOCTH NpH paboTe B KoMaHze. MeToibl onpeaeaeHns «KOMaHIHOTO JTyXay.

KoMMyHUKaTHBHBIE 33JJa4ul: OCYIIECTBIIATh KOMMYHHUKAIIMIO B YCTHOM U MUCbMEHHON (hopMax:

0o0CyXJ1aTh OCHOBHBIE MPHUHLMIIBI pPadOThl B KOMaHJIE; AUCKYTHpoBaTh 00 3((eKTHBHOM
KOMaHJHOM B3aMMOJECHCTBUM; NPUBOAUTH APTYMEHTHI ONPEAENICHUS «KOMAHJHOTO JyXay;
BBIpaXKaTb CBOK TOYKY 3PEHMsI, KOHCTPYKTMBHO IIPEOJO0JIEBATH PA3HOIVIACHS, HCIIOJIb30BaTh
MOTEHIMAJ TPYIIBI M IOCTUTATh KOJUIEKTUBHBIX PE3YJIbTaTOB pabOThl; yCTaHABIMBATh Hanboee
3peKTUBHbIE TpaBMWIa KOMMYHUKAIlMM TpU B3aUMOJICHCTBMM C KOMaHJIOW; 3a/J1aBaTh
YTOUHSIIOLINE BOMPOCHI, MOJABOJSA COOECEeHMKAa K CBOEMY MHEHHIO; MPOBOAUTH HHTEPBbIO,
BBICTpanBasi cuUCTeMy 3((EKTUBHOIO B3aUMOACUCTBUS NpPU OOCYKIACHUU 3aJaHHOM TEMBI;
BBICTYNIaThb IIOCPEIHUKOM IIpM BO3HMKHOBEHHMU PpAa3HOIVIACUH M YCHEIIHO MX pEILlaTh;
yOeauTeNnbHO U3J1araTh Cy>KJICHHE U BIUSATH HA MHEHHE COOECeTHUKA; paclio3HaBaTh NOTPEOHOCTH
U MHTEPEChl COOeCeTHIKA U OTTAIKUBATHCS OT HUX B IPOLIECCE HAJIOTa.



Jlexcuka: PC BbIpakeHUs TOYKH 3peHUs (aKTUBU3ALUS U MOBTOPEHUE), STUKETHBIE (hOPMYIIBI B
Pa3IMYHBIX CUTYalMsIX KOMAHIHOTO B3aUMOACHCTBUs (NOAIEPIKKA, COBET, YTEIICHUE U MPOY. —
pacIIMpeHre U aKTUBU3BIHUSA).

['pammaTHKa: aKTHBU3AIUS U KOPPEKTUPOBKA MCIIOIH30BAHUS PA3HOOOPA3HBIX TPAMMATHUECKHUX
KOHCTPYKIIUH.

25. Tema 3. IlmanupoBaHue HAy4YHOU JEATEIbHOCTU. TaliM-MEHEKMEHT

OCHOBHBIE COCTaBJISIOIIKE OW3HEC IUIaHA, MAPKETHHT, OMEPAlMOHHBIE PAaCXObI, 3aTPaThl Ha
3aIlyCK IIPOEKTa, IPOrHO3bI MPOAAXK, IPOIBHIKEHUE MPOAYKTA.

KoMMyHUKaTHBHBIE 33[]auM: OCYLIECTBISATh KOMMYHHKAIIMIO B YCTHONW U MUCbMEHHON (hopMax:
o0cyXJaTh CTPYKTYPY U coiepKaHre OU3HEC TU1aHa, CO3/]aTh MAPKETHUHIOBBIN IJIaH U BBHIITOJIHUTh
MOJICYETHl CTOMMOCTH MPOEKTa, NPUHATH ydacTue B Jedarax, MOCBSIIEHHBIX 3(()EeKTUBHOCTU
pa3IMYHbIX METOJOB MPOJIBUXKEHUS POAYKTA.

Jlexcuxka: JICI" «Bpewmsi», «[InaHupoBanue 1 opraHuzanus»

['paMmaTHKa: aKkTUBH3AIMs U KOPPEKTUPOBKA MCIOIB30BAaHUS PA3HOOOPA3HBIX IPaMMaTHICCKUX
KOHCTPYKLUH.

26. Tema 4. PedeparuBHbiii 0030p ¥ LIUTHPOBAHNE
00630p HayuHoIi TuTepaTypsl. CocraBiienne oubrorpadun. Buasl uTHpOBAHUIA.

KoMMmyHHKa"THBHBIC 33[au: MHCaTh pedepaTHBHBIN 0030p (pedepaT Ha OCHOBE HECKOJBKHX
UCTOYHHUKOB); IIMTUPOBATh Pa3HbIMH CIocoO0aMu (mapadpas, mpsiMoe MUTHPOBAHUE, KOCBEHHOE
[IUTHPOBAHUE).

Jlexcuka: Hay4yHas JIEKCHKa U (pa3eosorus Ajs BBOJA LIUTAT.

['paMMaTiKa: CHHTAaKCHC W MYHKTyallus TIPOCTOrO TMpeJUIoKEeHUs: 000COONeHHs; 3HAKU
NpeNUHaHUS TpU NPSAMON PEeUH.

27. Tema 5. Onucanue 3KCHepUMEHTAIBHON (TPaKTUYECKON) 4acTh paboThI

Onucanune o0bEKTa AUMIOMHOIO HccaenoBaHuss. O60cHOBaHNE BEIOpaHHON METOJIMKH pabOThI C
npakTudeckuM MartepuanoMm. COop M aHanu3 AaHHBIX. llpeanokeHust 11 BHEApPEHUs Ha
IIPAKTHKE. BpIBOBI.

KOMMYHI/IKa_‘TI/IBHLIe 3aga4yu: OIMUCBIBATH MCTOAbI MCCIICOAOBAHMA, HHCTPYMGHTapHﬁ, oTalbl HU
COJACPpIKaHUC HpaKTquCKOﬁ qaCTHu pa6OTLI.

Jlexcuka: riarojibl HAy4HO-UCCIIEOBATEIbCKOM 1€ATEeIbHOCTH, HAyUHbIE KIIMIIE JIJISl ONMHUCAaHUs
IPAaKTUYECKON YaCTH UCCIIEN0BATEIbCKON PaOOTHI.

['pamMMaTHKa: IJIaroJIbHOE YIPaBJICHHUE, TACCUBHBIC KOHCTPYKIUH JIJISI OTIUCAHUSI K CIIEPUMEHTA;
CHHTAKCUC W TIYHKTYyallds CJIO)KHOTO TPEIJIOKCHHUS: CIOKHOCOUMHEHHBIE TPEIIOKCHHUS,
0Oeccoro3ue.

28. Tema 6. [loaroroBka K 3aIMTe U 3aIIMTa BBITYCKHON KBaTU(UKALKOHHONW pabOThI

OCOOCHHOCTH $3BIKA M CTHIIS. Beenenue u 3akiarodeHHE AUILIOMHOM paGOTLL Tpe60BaHI/IH.
HpaBI/ma O(I)OpMJ'ICHI/ISI. Mertoauueckue PECKOMCHOAINH.



KommyHuka—THBHBIE 3a1auu: (OPMYIMPOBATH TEMY, LE€lb, 3aJadyM, OINpPENENATh OOBEKT U
OpeIMeT  HCCIICAOBaHUs; OOOCHOBBIBATH  II€JIECOOOPA3HOCTh, HOBHU3HY, AaKTYyalbHOCTb,
IIPAKTUYECKYI0 LIEHHOCTh U TEOPETUYECKYI0 3HAYMMOCTh paOOThl; OMMCHIBATH CTPYKTYpY U
KpaTKoe COJep)KaHue JWUIUIOMHON paboThl; AeNaTh BBIBOJBI, OMUCHIBATH PE3yJAbTaThl pabOTHI;
BbIp@)KaTh MHTEHIIMM B YCTHOM peud: OnarogapHoCTh, Npockda, YTOYHEHHE, coriacue/
HecorIylacue, 3aTPy/JHEHUE C OTBETOM (HAay4Has KOMMYHMKAIMs); IOATOTOBUTh TEKCT JIOKJIa/aa
(YCTHOrO BBICTYIIJIEHHS), TE3UCHl JOKJIAJa, BHU3YaJbHYIO NOJIEPXKKY (Claiabl); BbICTYIATb
nyOJINYHO; MPUHUMATH Y4acTUE B 00CYKICHUN/ HAYIHOU HCKYCCHH.

Jlekcuka: oOuieHay4Has JieKCuka W (paseosorusi (KJIWIIE), WCIOJIb3yeMble BO BBEIACHUU W
3aKIIIOYCHUU Hay4yHOUH paboTer; PC mns ydactusi B HaydyHOW JMCKYCCHH (BBIPQ)KEHHE CBOETO
MHEHHS, BBISICHEHHE MHEHHS JPYTUX YYaCTHHKOB, TEPECIpPOC, YTOYHEHHUE, OaroJapHOCTh 3a
BOIIPOC/ OTBET/ BHUMAHUE).

I'pammMartyka: IacCUBHBIE KOHCTPYKLUHMHM HAy4HOIO CTHJIA; KOHCTPYKIMM C HECKOJBKUMU
CYILIECTBUTEIIBHBIMU B POJUTEIBHOM IAJIEKE; CUHTAKCHUC U ITYHKTYaILHsl POCTOIO IIPEII0KECHUS:
THpPE B IPOCTOM MPEIIOKEHUHU, IPEUIOKEHUS C OJHOPOJHBIMU WICHAMH HCIIOIb30BAHUE
AKTUBHBIX M MACCHUBHBIX KOHCTPYKIMH B MYOJUYHOM BBICTYIUICHUH; CHHTAKCUC U TYHKTYaIlus
CJIO’KHOTO ITPEIIOKEHUS: IOAUYNHUATEIIbHAS CBSI3b.

29. Monyns 1. Pycckuii sI3bIK [UIsl aKaJleMUYECKUX LeNei

30. Moaynb 2. Pycckuii s3bIK 151 0OIIUX 1IeTeit

31. Monynb 3. Pycckuii A3bIK )11 CTIEIIMATIBHBIX 1IeJIeH

32. Monynb 4. Pycckuii 361K B IPOCKTHOM JESITEILHOCTH



AHHOTAUMH K pa004YuM MPOrpaMMam I CHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

CucremHoe nporpaMmMMupoBaHue H MOACJIUPOBAHUE BbIYHUCIUTEC/IBHBIX CHCTEM

Heab AMCHUNIMHBI:

Komnencanus tem HoBoro kypca AKOC mis ctynentos [IMU, nocrynusmux B 2016 roxay.

3agauu AMCHUINJINHBIL:

3ajaya 3aKIIOYaeTCsl B OCBOGHUM HABBIKOB pa3palOTKM IPOrpaMM C HCHOJIb30BAHUEM
HU3KOYpoBHEBBIX ocobernocterd UNIX u, vactuano, Windows.

IlepeyeHb MuIaHUPYEMBIX Pe3yJbTATOB 00YUYEHHS 1O JUCHHUILJIMHE (MOYJII0)
B pe3ynbraTe 0CBOGHUS TUCHMILIMHBI 00YYarOLIHecs JOJKHBI

3HATh:

-OCHOBBI HU3KOYPOBHEI 0 IPOTrpaMMHUPOBAHMS;

-OCHOBBI MAIlIMHHOI'O KOJ1a, A3BIKOB acceMOepa;

-OCHOBBI CET€BOI'0 B3aUMOJCHCTBHS.

yMeTb:
-C03/1aBaTh MHOT'OIIOTOYHBIE 1 MEXKCETEBbIE MPOrpaMMBbl Ha si3bikax Cu u AccemOuiep;

-co3/laBaTh IporpaMMbl Ha si3bikax Cu u AccemOnep Ge3 HCIIOJIb30BaHMS BBICOKOYPOBHEBBIX
O6uOIMOTEK.

BJIa/1eTh:

-HaBBIKOM OTJIAJIKM TIPOTPAMMHOTO KOJIa Ha sI3bIke mporpaMMmupoBanus CH ¢ HCTOJIb30BaHUEM
OTJIaTUNKOB;

-HaBbIKAMU OPUEHTUPOBKH B onepanoHHon cpene UNIX.

TeMbl u pa3jaesibl Kypca:

1. Apxurektypa 32 u 64-pa3psaubix cucteM ARM u x86 64



SA3pik accembnepa ARM, 6azoBbie MHCTpYKIMUA. CTEK BBHI3OBOB M BBI3OB (yHKIHI Ha ARM.
ITpencraBnenue BemecTBeHHbIX umcen [EEE754. IlporpammHble NpepbIBaHUS U CUCTEMHbBIE
BbI30BBL. AccemOiep x86 64. Apxurekrypa CISC v.s. RISC. gdb u objdump. Cornamenus o
BbI30Bax x86 64. BeipaBHMBaHUE TaHHBIX U BEKTOpHBIC HHCTPYKIMH SSE/AVX.

2. CucTeMHBIE BBI30BEI 1 HHU3KOYPOBHCBBIC (bYHKI_[I/II/I OII€pallOHHBIX CUCTEM

Orob6paxenue ELF (aita Ha mamsTh; CHCTEMHBINH BbI30B mmap. [103UITMOHHO-HEe3aBUCUMBIN KOJT
u dlopen/dlsym. Cucremubie BbI30BHI fork, exec, exit, pipe, mkfifo, dup2 u mexnporeccHoe
B3aumoieiicTeue. mmap u POSIX shm B kauecTBe MEKIIPOIIECCHOTO B3aUMOICHCTBHS.

3. Hu3k0ypoBHEBOE CETEBOE IPOrPaMMHUPOBAHUE

Cokers UNIX kavectBe wmexmnporeccHoro B3aumojeictBus. Coxerst TCP/IP. CereBoe
B3aumoieiictue. Mexanusm epoll/kqueue mas o6padorku TCP/IP.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

CJ105KHOCTDb BBIYHCJIEHHI: JOINOJTHUTECJ/IbHBIC I'VIABbI

Heab AMCHUNIMHBI:

OCBOCHUEC AOMMOJHUTCIBHBIX I'JIaB CIIOXKHBIX BBIUHCIICHUH.

3agauu AMCHUINJINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUHM, KOHIEMNIMHI, METOIOB U MOAeNel) B
00J1aCTH CIO0XHBIX BBIYUCIICHUN;

® HpI/IO6peT€HI/IC TCOPECTUYCCKHUX 3HAHUH U IMPAaKTHYCCKUX YMeHI/Iﬁ M HAaBBIKOB B 00J1acTH
CJIOZKHBIX BLIqHCHeHHﬁ;

. OKa3aHWE KOHCYJIbTAIM W TIOMOIIM CTYyJIEHTaM B TMPOBEIECHUU COOCTBEHHBIX
TEOPETHUUECKUX UCCIIEIOBAaHUMN B 00JIACTH CIIOKHBIX BHIYUCIICHHI.

Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBI o6yqa10mnec;l JOJI2KHBI

3HATb:

l (I)YHI[aMCHTaJ'H)HBIe MMOHATHUA, 3aKOHBI, TCOPHUU CIIOKHBIX BBIQHCHCHHﬁ;

0 COBpPCMCHHBIC HpO6JIeMBI COOTBCTCTBYIOIIHX PA3ACIOB CIIOKHBIX BLI‘II/ICJ'IGHI/II\/'I;

| IOHATHUA, AKCHUOMBI, MCTOAbI AOKA3aTCJIBCTB MW JOKA3aTCJIbCTBA OCHOBHBIX TCOPEM B

pasnenax, BXOJAIMX B 0a30BYIO YaCTh UK,
O OCHOBHBIE CBOMCTBAa COOTBETCTBYIOLIUX MaTeMaTH4YECKHX O0BEKTOB;

| AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKJIAIHBIX
3aaa4 CJIOXHBIX BBIYHCIICHHH.

YMeTh:

U IIOHSATH IIOCTAaBJICHHYIO 3a7a4y;

O MCIOJIb30BaTh CBOM 3HAHMSI [ perieHus pyHaaMeHTaIbHBIX U MPUKIAIHBIX 33129 DK;
U OLIEHUBATh KOPPEKTHOCTH ITIOCTAHOBOK 33/1a4;

O CTPOTO JTOKa3bIBATh WIIH OIPOBEPTaTh YTBEPKIACHUE;



l CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMEI PCHICHUA 3a4a4, B TOM YHCJIC U HCCTAHIAPTHBIX, U
MMPOBOAWTL UX aHAJIN3;

il CaMOCTOATCIIBHO BUACTD CJICACTBHA IMMOJIYYCHHBIX PC3YJIbTATOB,

0 TOYHO MPEJCTABUTh MATEMAaTHUECKUE 3HAHUS B OOJIACTH CIIOXHBIX BBIYUCICHUI B YCTHOM
Y IMCbMEHHOU (hopme.

BJIAETh:

O HaBbIKAMU OCBOEHUS 00JbIIOro 00beMa MH(pOpMauK U peleHus 3ajaad ( B TOM YHUCIIE,
CJIOXKHBIX);

il HaBBIKAMH CaMOCTOSTEILHOMN pa6OTBI 1 OCBOCHHA HOBBIX NUCHUIIINWH,

l KyanypOﬁ INIOCTaHOBKH, aHallM3a W PCHICHHUA MaTCMaTHYCCKHUX W IPUKIAJHBIX 3aaa4,
Tpe6yfoumx JJIAA CBOCTO PCHICHUA MCITIOJIb30BAHHA MATCMATUYCCKUX IMMOAXO0A0B U MCTOJ0B BK,

0 NpCAMETHBIM SA3BIKOM CJIOKHBIX BBIUHCIICHHUHA W HaBBIKAMH T'paMOTHOI'O OITMCAaHUsA
peicHrA 3aJa4d U MPEACTABJIICHHUA [MOJTYYCHHBIX PE3YJIbTATOB.

TeMbl U pa3jaeiibl Kypca:

1. NP-tpynubie u NP-nionHble 3a1aumn

H3mepenne BpeMeHu paboThl alTOPUTMA U UCTIOIB3YEeMON MaMSITH.
2. BeposATHOCTHO MpOBEpsieMbIE 10Ka3aTeIbCTBA

PaznuuHpIe TOAX0/1bI K K3MEHEHHUIO CIIOKHOCTH B CPEIHEM.

3. U3mepenue 30HbI pabOThI aJIrOpUTMA.

Knacc PSPACE.

4. Knaccer L, NL u coNL.

NL-mmonroTa. NL = coNL.

5. Moaenu BEIYUCICHUI

OI[HOJ'IGHTO‘-IHHC 1 MHOT'OJICHTOYHBIC MalllMHbI TLIOpI/IHI‘a



AHHOTAUMH K pa004YuM NPOrpaMMam I CIUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

CJ105KHOCTH BBIYHCJICHUHI

Heab AMCHUNIMHBI:

OCBOCHHE TTOHATHUS CIIOKHBIX BBEIUMCIICHHUH.

3agauu AMCHUINJINHBIL:

0 Hay‘II/ITI)Cﬂ OLOCHHUBATH CIIOKHOCTH aJIFOpHTMquCKOﬁ 3aaa4u B TCPMHUHAX BBIYHUCIHUTCIbHBIX
pecypcoB.

l Hay‘lI/ITBCSI OTACIIATD IIPAKTUYCCKU PCIIACMBIC 3aa4YH OT HCPCIIACMBIX.
l I/ISY‘II/ITB «GOO0IMapK» CI0KHOCTHBIX KJIACCOB M HAYaThb B HEM OPUCHTHUPOBATBLCA.

[] U3yunTh HaOOp OTKPHITHIX TUIIOTE3 O COOTHOIICHUH CIIOKHOCTEH 3aJ/1a4 M CBSI3M MEXK/Y STUMHU
TUIIOTE3aMH.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B pe3ynbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

O ¢GbyHIaMeHTalIbHbIE IOHSATHUS, 3aKOHBI, TEOPUHU CIIOKHBIX BHIYHUCIICHUH;

O COBpPEMEHHBIE ITPOOJIEMbI COOTBETCTBYIOLINX Pa3/I€JIOB CII0KHBIX BHIYMCICHU;

O MOHATHSI, aKCUOMBI, METOJbI JOKa3aTeNbCTB M JOKA3aTENbCTBA OCHOBHBIX TEOPEM B

paszenax, BXOJAIIMX B 0a30BYI0 YaCTh LIUKJI;
O OCHOBHBIE CBOMCTBA COOTBETCTBYIOLIMX MaTeMaTHUYECKUX OOBEKTOB;

0 AHAIIUTUYCCKUC U YHUCJIICHHBIC MMOAXOAbI U METOJbI AJId PCHICHUS THIIOBBIX MPHUKIIAIHBIX
3a/1a4 CJI0XKHBIX BBIYHCIICHUIA.

yMeTh:

0 IIOHSATH ITOCTABJICHHYIO 3a7a4y;

O MCIOJIb30BaTh CBOM 3HAHMSI JUIsl pelieHus (pyHIaMeHTalbHbIX U MPHUKIAIHBIX 3a1a4d JK;
O OLICHUBATh KOPPEKTHOCTh IOCTAHOBOK 33714,

O CTPOro JOKa3bIBaTh WM OIIPOBEPraTh YTBEPKICHHUE;



l CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMEI PCHICHUA 3a4a4, B TOM YHCJIC U HCCTAHIAPTHBIX, 1
MMPOBOAWTL UX aHAJIN3;

il CaMOCTOATCIIBHO BUACTD CJICACTBHA IMMOJIYYCHHBIX PC3YJIbTATOB,

0 TOYHO MPEJCTABUTh MATEMAaTHUECKUE 3HAHUS B OOJIACTH CIIOXHBIX BBIYUCICHUI B YCTHOM
Y IMCbMEHHOU (hopme.

BJIAJETh:

O HaBbIKAMU OCBOEHMsI O0JbIIOro o0beMa MHGOpPMALMU U pelleHus 3a1ad (B TOM YHUCIIE,
CJIOXKHBIX);

il HaBBIKAMH CaMOCTOSTEILHOMN pa6OTBI 1 OCBOCHHA HOBBIX NJUCIHUIIINH,

l KyanypOﬁ IIOCTAaHOBKHM, aHajin3a M PCIICHUA MAaTCMAaTHYCCKUX W IPUKIAAHBIX 3ajaady,
Tpe6yfoumx JJIAA CBOCTO PCHICHHA MCITOJIb30BAHHA MATCMATUYCCKUX ITOAXO0J0B U MCTOI0B BK,

0 NpCAMETHBIM SA3BIKOM CJIOKHBIX BBIUHCIICHMA W HaBBIKAMH rpaMOTHOI0 OIIMCAaHUA
pPeIICHHMA 3a4a4 U NPCACTABJICHUA ITOJTYUCHHBIX PE3YJIbTATOB.

TeMbl U pa3jaeiibl Kypca:

1. [TonsATHE CTIOKHOCTH

N3mepenne criokHOCTH anropuTMa u 3anadu. Tesuc YUépua-TrropuHTa B CHIIBHON (hopMme.
2. Bpemennast CI0XHOCTh

Kinaccel P u NP. Teopust NP-nmoaHOThI

3. Meroa nuaroHain3anuu.

Merton nuaronanusanuu. [lonnHoMmuansHas nepapxusd. [I[poctpaHcTBEHHAS CIOKHOCTD

4. CxeMHas CI0KHOCTh

BeposiTHOCTHBIE aNTOPUTMBI U CIIOKHOCTHBIE KJ1acChl. CIIOXKHOCTH 3a/1a4 MOCYETA.

5. Jdepanmomusanus

CrnoxHocTb B cpegHeM. OCHOBaHMs KpunTorpapu.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

CJ10:kHbBIE CeTH B MPUPO/ie U 001ecTBe

Heab AMCHUNIMHBI:

OCBOEHUE OCHOBHBIX ITOHATUH B 00JIACTU CIIOKHBIX CETEI.

3agauu AMCHUINJINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUHM, KOHIEMNIMHI, METOIOB U MOAeNel) B
00J1aCTH CJII0KHEIX CETEHi;

® npno6peTeHHe TCOPECTUYCCKHUX 3HAHUH U IMPAKTUYICCKUX YMeHI/Iﬁ Y HaBBLIKOB B 00JaCTH
CJIOZKHBIX CeTeﬁ;

° OKa3aHHucC KOHCy.IH)TaHI/Iﬁ H T1[oMomu CTya€HTaM B IPOBCACHUU COOCTBEHHBIX
TEOPETUIECKHX UC-CIICAOBAHUN B 00JIACTH CIIOKHBIX CETCH.

Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B PE3YIbTAaTC OCBOCHUA NUCHUIIJIMHBI o6yt1a}oumec;1 JOJIZKHBI

3HATb:

l (I)YHI[aMCHTaJ'H)HBIe MMOHATHUA, 3aKOHBI, TCOPHUU CIIOKHBIX CeTeﬁ;

0 COBpPCMCHHBIC HpO6JIeMBI COOTBCTCTBYIOIIHX PA3ACIOB CIIOKHBIX CeTeP’I;

| IOHATHUA, AKCHUOMBI, MCTOAbI AOKA3aTCJIBCTB MW JOKA3aTCJIbCTBA OCHOBHBIX TCOPEM B

pazzenax, BXOASAIMKX B 0a30BYIO 4acTh LIUKJIA;

O OCHOBHBIE CBOMCTBAa COOTBETCTBYIOLIUX MaTeMaTH4YECKHX O0BEKTOB;

| AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKJIAIHBIX
3a1a4.

YMeTh:

U IIOHSATH IIOCTAaBJICHHYIO 3a7a4y;

O MCIOJIb30BaTh CBOM 3HAHMSI JIsl pelieHUs (DyHIaMEeHTaIbHBIX M MPUKJIAIHBIX 33124,

U OLIEHUBATh KOPPEKTHOCTH ITIOCTAHOBOK 33/1a4;

O CTPOTO JTOKa3bIBATh WIIH OIPOBEPTaTh YTBEPKIACHUE;



l CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMEI PCHICHUA 3a4a4, B TOM YHCJIC U HCCTAHIAPTHBIX, U
MMPOBOAWTL UX aHAJIN3;

0 CaMOCTOSITENTLHO BUJIETh CJICJICTBUS MOJYyYEHHBIX PE3Y/IhTATOB;

0 TOYHO MPEJCTABUTh MATEMAaTHYECKHE 3HAHUS B 00JIACTH B YCTHOM M MUCBMEHHOU (hopMme.
BJIAJIeTh:

0 HaBBIKAMU OCBOCHUS 0OJBIIOT0 00beMa HH(pOpMaIK U pemieHust 3a1a4d ( B TOM YHUCIIe,
CJIO’KHBIX ),

0 HaBBIKAMHU CAMOCTOSITEITLHOW pabOThI U OCBOSCHUS HOBBIX JTUCITUTLINH;

0 KYJIbTypOW TIOCTAHOBKHM, aHAJIM3a M PEIICHUS MaTeMaTUYeCKUX WM TPUKJIaTHBIX 3ajad,

Tpe6y}oumx AJI1 CBOCTO PCIICHUA MCITI0JIB30BAHUA MAaTCMATHYCCKUX IMOAXO0A0B U METOOO0B;

0 MNPpCAMETHBIM A3BIKOM CJIOKHBIX ceTeil M HaBBIKAMH rpaMOTHOI'O0 OIIMCAaHUS PCHICHUA
3ala4 U MpEACTABJICHHA IMOJTYYCHHBIX PC3YJIbTATOB.

TeMbI U pa3jeiibl Kypca:
1. JlnHaMu4uecKast BOJIIOIUS CIIOKHBIX CeTeH

CpaBHUTENbHBIN aHaIN3 MEPKOJSIMOHHOTO Iepexoaa A peueTku bere um macmtaGHO-
WHBapHaHTHBIX IpadoB

2. Knaccudukanus CJI0KHBIX ceTel

Kputnueckue mnokasaresiu nepKoJISIIUOHHOTO repexoaa uid pemietku bere
3. CnoxxHble CeTH B 3a7jauyaX YKOHOMHUKH U (PUHAHCOB

CoOTHOIIEHNS, CBSI3BIBAIOIINE KPUTHUECKUE MTOKA3ATEIIH.

4. CnoxHble CETH B 3a/1a4aXx SKOHOMUKHU U (prHAHCOB

Ourtponus u uHdopmarms. CBoO0 HASI SHEPTHSL.

5. ®a30BbIe IEPEXO/Ibl HA CIyYalHBIX CETIX

CaolicTBa 0fTHOMEpHOM Moaenu M3nHra



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Cuayyaiinble mpouecchl

Heab AMCHUNIMHBI:

M3y4EHUE OCHOB COBPEMEHHOM TEOPUHU CIIYHUAHBIX MPOLIECCOB, a TAKKE MOATOTOBKA CIYIIATEIIEH
K JlaJbHEHIIEH caMOCTOATENbHOM paboTe B 00J1aCTH TPUMEHEHUSI TEOPUU CITyYalHBIX MPOIECCOB
B 33/1a4ax MPUKIAJHON MAaTEMATUKH, PU3UKU U DIKOHOMHKH.

3agaum JUCHMIIMHBI:

O N3ydyeHne 0CHOB T€OpUU CllydallHbIX IIPOLIECCOB;

O W3yuenue pa3inyHbIX KJIACCOB CIyYalHbBIX IPOLIECCOB.

Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:
O OCHOBHBIE ITOHATHS TEOPUH CIIYYaWHBIX IIPOLIECCOB;
O oIpeJiesIeHUe MPOCTEHIero ciyyaiHoro OayAaHus Ha MPSAMON, OCHOBHbBIE TEOPEMBI O

CJ'Iy‘l@.fIHOM 6J'Iy>KI[aHI/II/I Ha HpHMOﬁl T€OpEMa O BCPOATHOCTH BO3BPAILCHHA B HYJIb, TCOPEMaA 00
ACUMIITOTUKC BPEMCHU, MPOBCACHHOI'O B HYJIC, TCOpEMa O paCHpCACIICHUU IICPBOr0O MOMCHTA
BO3BpalI€HUs B HYJIb JJIsI CHMMCTPHUYHOI'O CJ'Iy‘-IEIfIHOFO 6Hy>KI[aHI/I$I;

0 OCHOBBI TE€OpUHU BETBALIMXCSA MpPOLECCOB, Mpouecchl ['ambToHa-Barcona u Teopema o
BEPOSITHOCTH BBIPOXKJICHHUS;

0 TEOpEMY KOJ'IMOFOpOBa 0 CyHeCTBOBaHUHA CHy‘IﬂfIHOFO nponoecca ¢ 3aJaHHBIMU
KOHCYHOMCPHBIMHU paCIIPECACICHUAMU,

0 OCHOBBEI TCOPUH ITYAaCCOHOBCKHX ITPOLIECCOB U HOJ'ICI\/’I, OmpeaACIICHNUEC, OCHOBHBIC CBOMCTBa
" ABHYIO KOHCTPYKIHUIO ITYaCCOHOBCKOTO ITPpOIECCa MMOCTOSIHHOM HMHTCHCHUBHOCTH,

0 oTpesieJIeHUE U INIaBHbBIE CBOIICTBA BUHEPOBCKOTI'O MPOIIecca: HEPEPHIBHOCTh TPAEKTOPUI,
3aKOH MMOBTOPHOTO Joraprdma, CTporo MapKoBCKOE CBOMCTBO U MPUHLIUI OTPaKEHHUS,

W OCHOBELI TCOPHU MAPKOBCKUX Lenei ¢ JAUCKPETHBIM BPpCMCHECM: OCHOBHBIC OIIPCACIICHUA,
YpaBHCHHUA KOHMOFOpOBa-I’ICHMCHa, oproauvucckad Teopema,

0 OCHOBbI TEOpUM MAapKOBCKUX II€Tlel C HENpEephIBHBIM BpEMEHEM: TeopemMa o
CYILIECTBOBaHHM, Iprojudeckas TeopemMa, npsiMpie U oopatHbie quddepeHIaibHble ypaBHEHUs
Konomoroposa;



OCHOBBI TEOPUU MAPKOBCKUX MPOIIECCOB;
OCHOBBI TEOPUH MapTHHTAJIOB: pa3ioxeHue Jlyba, Teopema 00 OCTaHOBKE;

OCHOBBI TCOPHUHU CTaAalMOHAPHBIX IIPOILECCOB;

o 0o 0o O

JTMHEWHBIE Pe0o0pa30BaHus CIyYalHBIX MPOLIECCOB.

yMeThb:
0 HaxOJIUTh BEPOSATHOCTHU BBIPOKACHUS JJIA BETBSLIUXCS nporeccoB ["anbrona-Barcona;
0 HCCIIeIOBATh ACUMIITOTUYECKOE MTOBEICHUE MAPKOBCKOM MU C IUCKPETHBIM BPEMEHEM C

IIOMOIIBIO 3pF0,Z[H‘lCCKOI>i TEOPEMBI;

0 HAXOJUTh pPACHpeeNieHHe MapKOBCKOM IEMM C HENpPEpHIBHBIM BpPEMEHEM C IOMOIIb
g depeHmanbHbpIX ypaBHeHni Konmmoroposa;

l HaXOJUTb MAPKOBCKHUEC U MAPTHUHI'AJIbHBIC CBOMCTBa y CHy‘IaﬁHBIX IIponIeCCoOB;

l BBIYHCIEATh KOBAPHAIMOHHBIC XadPAKTCPUCTUKN CTAIMOHAPHBIX CJ'Iy‘I&fIHLIX IMpoueccoB C
IIOMOIIBIO CHeKTpaﬂbHOﬁ IINIOTHOCTH,

O BBIUYUCIISATH KOBAPUALIMOHHBIE U KOPPEISLUOHHbBIE (PYHKIIMU JIMHEHHBIX NPeoOpa3oBaHUi
OT CIIy4alHBIX IIPOLIECCOB.

BJIAJ1€Th:

l OCHOBHBIMH AHAJIUTUYCCKUMHU MCTOJaMU TCOPHUU CJIy‘IElﬁHLIX IIponIcCCoOB:
KOM6I/IHaTOpHBIMI/I, I[I/I(I)(I)epeHI_II/IaJ'IBHHMI/I, CIICKTpaJIbHbIMHU, MCTOJdaMU Q)YHKHI/IOHaJ'ILHOFO
aHaJin3a,

l HaBbIKAMHU ACUMIITOTHYCCKOI'O daHAJIM3a Pa3JIMYHbIX KJIACCOB CHy‘l&ﬁHHX IMPpOLEeCCOB:
BETBAIIUXCA IMTPOLECCOB, MAPKOBCKHUX IICHCI\/'I, TayCCOBCKHX MPOLECCCOB;

O HaBbIKAaMU IPUMEHEHHUSI TEOPEM TEOPHUM CIy4YallHBIX MPOIECCOB B MPHUKJIAAHBIX 3a/adax
(U3UKYU U SKOHOMUKH.

TeMbl U pa3jaeiibl Kypca:

1. BerBsimuecs npoueccs ['anbrona - Batcona.

TeopeMa 0 BEpOSTHOCTH BBIPOKIEHUS BETBSIIETOCS Mpoliecca.

2. Buneposckuii poriecc (rmporecc OpoOyHOBCKOTO JIBUKECHUS).

TeopeMa 0 ABYX SKBUBAJIEHTHBIX OMPEIEICHUSX BUHEPOBCKOTO MPOIIECCa.
3. I'ayccoBckue ciydailHble TPOLIECCHI.

Jloka3aTenbCcTBO CYIIECTBOBAHUS TayCCOBCKOIO MpoIecca C 3alaHHbIMU (DYHKIIUEH CpeHero u
KOBapUaIlMOHHON (YHKIIUEH.

4. ITonatue coy4aiHoro mporecca (ciaydaiHoi GyHKIun).



[Tpumepsl: ciydaiiHoe Oiy)kIaHue, MPOLECcChl BOCCTAHOBIICHUS, SMIIUPHUECKUE MEPbI, MOJIENb
ctpaxoBanust Kpamepa-Jlynnoepra.

5. [IpocTpaHCTBO TPaeKTOPHIL CIIy4aifHOTO MPOIEcca, IMHAPUYECKas curMmaaireopa Ha HeMm.

DOKBUBaJICHTHOE OMpEIEICHUE CIYYaiiHOTro Mpoliecca, Kak OJHOr0 U3MEPUMOIro OTOOpaXKeHUs B
MIPOCTPAHCTBO TPACKTOPHUH.

6. [Iporiecchl ¢ HE3aBUCUMBIMU IPUPALIEHUSIMU
KpuTtepuii cymiecTBoBaHus B TEpMUHAX XapaKTEPUCTUYECKUX (PYHKIIMM MPUPAIICHUH.
7. Dproauueckas Teopema s MapKOBCKHX LEMNel ¢ TUCKPETHBIM BPEMEHEM.

CTaLII/IOHapHOCTB 1 NpCACIIbHOCTD SPTroJUYCCKOro paciupCaCICHUA MapKOBCKOfI OCIIN.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.

Hanpagsaenue: 01.03.02 IIpukiaagnas maTeMaTuka 1 nHGopMaTHKa

Hanpasiennocts: MaTtemaTuka

Crapran-npeakceseparop. Yacrs 1

Heab AMCHUNIMHBI:

pa3paboTarh MPOAYKTOBBIA mpoToTUN B obnactu IT. OcBouTh MaTepuan, HEOOXOMAUMBIN s
MOHWMAHUS WHIYCTPUH CTapTallOB: MapKETHHT, MOHETH3aIUsl, OIICHKA CTOMMOCTH KOMITAHHU,

IOPUINYICCKNEC TOHKOCTH.

3agauu AUCHMILINHBI:

- nzyuyenue orpaciu IT-crapranos;

- OBJIaJICHUE HaBBIKAMH KOMaHHOU paboThI;

- OCBOCHHE MoJienH «customer developmenty;

- popMUpOBaHUE HABBIKOB MPAKTHUUYECKOU JIEATETLHOCTH.

IlepeyeHb MUIaHUPYEMBIX Pe3yJIbTATOB 00YUYEeHHUsI 10 JUCHHUILIMHE (MOIYJIIO)
B pe3ynbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- OCHOBHBIE MOHSTHS CTapTaIl-uHIyCTPUU;

- BUJIbl U TUIIBI CTAPTAIIOB;

- criocoObl (PMHAHCUPOBAHUS CTAPTAIOB.

yMeTb:
- paboTaTh HaJ MPOMBILUIEHHBIMU [T-IpoekTaMu B KOMaH/1axX;
- IpeoOpa30BbIBATh THIIOTE3Y B TEXHUUECKOE 3aJ]aHHE;

- [PUMCHATH  HAKOIUICHHBIC TCOPCTUUCCKHUEC HW  MPAKTHUYCCKUC  3HAHUA
nporpaMMupoOBaHud JJIA pCain3allun pa6OTOCHOCO6HOFO IIpoAaYyKTa.

BJIA/1€Th:
- CpeACTBaMHU MOAECPKKH MPOAYKTOBOIO MPOIECCa;

- HaBBIKAMU COCTABJICHUS OTYETOB ISl PYKOBOAUTEIIEH MPOEKTA.

B o0Oiactu



Tembl U pa3aennbl Kypca:
1. Beenenue

Urto Takoe craprarl, Kak ycTpoeHa padboTa B KOMaH/IE, KaK IIPABUIHLHO OLEHUTDH MOTEHIIUA UCH.
Yto takoe MVP.

2. PeIHOK cTapTanoB

[TpoBepka mpoaykToBbIX rumore3 u customer development. Mapketunr u npojaxu. OobeMm
pbiHKa. OLleHKa CTOUMOCTH KOMITAaHWU. AHANIU3 PhIHKA U KOHKYPEHTOB.

3. ®uHaHCUpOBaHUE

Mounetuzauus npoaykra. UHBeCTOpHI, aHTeIbl, OMIIMOHBI: YTO 3TO U KaK paboTaeT.
4. IOpuanueckasi CTopoHa

[TpaBa Ha mpoaykT. OTuyxaeHue npas. [JoroBopsl ¢ MHBECTOPAMH U aKIIHOHEPAMHU.
5. Akceneparopsl

busnec-akceneparopsl B Poccun u CILIA. Konkypcsl B akceneparopax, MUJIOTHBIE MPOEKTHI,
BEHUYpHBIC (POH]IBI.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

HanpasienHocts: MaTtemaTuka

Crapran-npeakcesieparop. Yacrtp 2

Heab AMCHUNIMHBI:

OCBOUTH IMOAXOJ MPOABHUKCHHA HNPOAYKTOBOI'O IIPOTOTUIIA HPHUIIOKCHUA WA Be6'CepBI/IC3.
HOJIyT-II/ITb MPAKTUYCCKUC HABBIKHW B TAKUX obacTax CcTapTaroB, KaK: MapKETUHI', MOHCTU3all1,
OICHKAa CTOMMOCTHU KOMITAHUH, OPHUINYCCKUC TOHKOCTH.

3agauu AUCHMILINHBI:
- U3y4YCHUSI IOCTPOCHUS OU3HEC-MO/IENIN CTapPTAIOB;

- HCTOJIb30BAHNE OCHOBHBIX MPUHIUIIOB BBIX0JIa HA PHIHOK C MUHHAMAJIBHBIM KU3HECTIOCOOHBIM
npoaykrom (MVP);

- OBJIaJIEHUE HaBbIKAMU MIPE3EHTALMU (IMTYUHTA) CBOETO IPOAYKTA.

Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- crI0cOOBI BBIX0/1a HA PHIHOK;

- CIOCOOBI MOHCTHU3AIlUU CTAPTAIIOB.

yMeTb:
- HAXOJUTh MEPBBIX MOKYIaTeNeN MPOIYKTa;
- MPOBOJIUTH NMUTYU NIEpe] MHBECTOPAMH U JIMILIAaMH, TPUHUMAIOIIMMHU PELICHUE;

- COCTaBJIAATb Canvas-KapTy.
BJAACTh:
- MCTPUKAMU CO3JaHUS MMPOAYKTA,

- MHCTpyMeHTaMHu customer validation.

TeMbl u pa3jaesibl Kypca:



1. Beenenue

YeThIpe OCHOBHBIX AJIEMEHTA Kax10r0 craprana. Canvas-KapTa OU3HEC-MOJIEIH.

2. OcHOBHBIE CTIOCOOBI BBIX0JIa HA PHIHOK

Crparerust BpIOOpa HUIIM Ha PBIHKE Ul CBOETO CTapTara, Kak HAaHTH MEpBBIX MOJIb30BaTENICH
NPOJIYKTa, MapKETUHTOBbIC aKTHBHOCTH, HAIICJICHHBIC Ha MPOJAXY IMPOIYKTa MOTPEOUTEIIIO.
O06BeM peinka TAM - SAM - SOM.

3. IIpuBrieueHure NHBECTULIMH, LIECHOOOpa30BaHUE

Buner naBectopoB Ha payHaax Pre-seed, Seed, A/B/C. busnec-anrenst u Kpayadpanaunr. Ha uto
YXOJAT AEHBI'M U KaKOBa ""B3JIETHAA 1ojoca’ craprana.

4. Customer Validation

Kanansl nmponax u macmrabupoBanue. CocTaBieHHE TOPOKHOM KapThl IJIsl MapKeTHMHIa U
IPOAAK.

5. IlnTumnHr

Pitch Deck. K uemy Hy>XHO CTpeMHUTbCS IpU OOBSICHEHUH CBOCH UICH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Teopusi ayKIIMOHOB

Heab AMCHUNIMHBI:

O3HAKOMIJICHHEC CTYACHTOB C OCHOBHBIMU INOHATHUAMHA U PE3yJIbTaTaMU TCOPUU aYKIIMOHOB.

3agauu AMCHUINJINHBIL:

- OCBOCHHE CTYyICHTaMU 0a30BbIX 3HAHUN (IOHSATUN, KOHUENIMI, METO0B U MOJIENICI) B TEOPUU
ayKILHOHOB;

- npnoGpeTeHI/Ie TCOPCTUICCKUX 3HAaHUU U IMPAaKTHYCCKUX YMGHI/Iﬁ H HaBBIKOB B TCOpPHUHU
AYKIIUOHOB;

- OKa3aHHuec KOHCy.IH)TaIH/II\/JI " ImoMomu CTyACHTaM B IIPOBCACHHUU COOCTBEHHBIX TCOPCTUYCCKUX
HCCJIEIOBAHNM B TEOPUU ayKIIMOHOB.

ITepedyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUIINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

OCHOBHBIC ITOHATHUS, 3aKOHBI, TCOPUHU AYKIIMOHOB; BUJIbI dAYKIITUOHOB; COBPCMCHHBIC HpO6J’IGMLI
COOTBCTCTBYIOIIHUX PA3CJIOB TCOPUHU AYKIIHUOHOB; IMOHATHA, aKCHUOMBI, MCTOABI JOKA3aTCIILCTB U
A0Ka3aTCJIbCTBA OCHOBHBIX TCOPEM TCOPHUU AYKIITMOHOB; aHATIUTUYCCKUEC U YUCJIICHHBIC ITOAXOAbI 1
MCTOIbI IJId PCIICHHUA TUIIOBBIX MMPUKIIAAHBIX 3a1a4 TCOPHUU aYKIITMOHOB.

yMeTb:

MOHSTh MOCTABIICHHYIO 33]]auy; MCIOIb30BaTh CBOM 3HAHMS JUIS PEIICHUS U MPUKIATHBIX 33124
KpunTorpaduu; CaMOCTOSTENBHO HAXOIUTh AlTOPUTMBI pEIIeHHs] 3aJady, B TOM YHCIE U
HECTaH/IAPTHBIX, U MPOBOJUTH MX aHAIINU3; CaMOCTOSITENBHO BUAETH CIEJICTBUS MOTYyYEHHBIX
pe3yJIbTaTOB.

BJAACTh:

HaBbIKaMU OCBOEHHUS 00b1I0Tr0 00beMa HH(pOpMallMU U pelieHus 3a71a4 (B TOM YUCIIe, CIIOKHBIX);
HaBbIKAMHU CaMOCTOSITENIbHOM paOOThl U OCBOEHMSI HOBBIX TUCIUIUIMH; KYyJIbTYPOH MOCTaHOBKU,
aHaJIM3a U pellieHus IPUKIIAIHBIX 33/1a4 TEOPUH ayKI[MOHOB.



TeMbl U pa3jesibl Kypca:
1. BBegenue B TeOpUIO ayKIIMOHOB.

Ayxkuunonsl ogHoro toBapa. Kinaccuueckue aykuuonsl. [Ipumepst. Ilonstue 4acTHOM LIEHHOCTH.
CummerpuuHble ayKiuoHbl. CTpareruueckas SKBUBaJICHTHOCTH (ciabasi) ayKIMOHOB NEPBOil U
BTOpPOH IIeHbl. PaBHOBecHe B ayKI[MOHAaxX NEpPBOM W BTOpPOil 1eHbl. CpaBHEHUE BBIMIPHIIIA
poJaBla B 3TUX ayKIIMOHAX.

2. Pe3epBHBIC 1ICHBI.

[Tousitue peszepBHOM 1eHbl. OnTuMaibHas pe3epBHas IeHAa. HaxoxaeHue OnTUMaIbHOMN
pe3epBHON IIEHBI JJIsi ayKIMOHOB IEPBOM W BTOPOW IEHBI C CHUMMETPUYHBIMH IEHHOCTSMHU.
CpaBuenue. llena Bxoja. DKBUBaJICHTHOCTh ayKIIMOHOB C PE3€PBHBIMU LIEHAMHU U ayKI[MOHOB C
1eHoi Bxomaa. Pas6op crateu Auctions Versus Negotiations (by Bulow and Klemperer, 1996).
[IpuBreyeHre OJHOrO JUIIHErO IOKYyMaTedas B ayKIUOHE Oe3 pe3epBHOW LIEHBbI JydIlle IS
MPOJaBIa, YEM AYKIIMOH C ONTUMAIIbHOM pe3epBHOM LIEHOM.

3. Teopema 00 KBUBAJICHTHOCTH JJOXO/OB.

Jloka3aTenbCcTBO KJIIOYEBOrO pe3yibTaTa TEOpHHM ayKIuoHOB. llpuMenenue Teopembl 00
SKBUBAJICHTHOCTH J0XO0J0B. HecTaHnapTHble ayKIHMOHBI: ayKIIMOH, B KOTOPOM BCE IUIATAT,
aykiuoH k-i 1niensl. PABHOBECHBIE CTPATETUH B ATUX ayKIIMOHAX. Y CIIOBHS, IPU KOTOPBIX TeopemMa
00 PKBHBAJIEHTHOCTHU J0XO0JI0B HEe paboTaer. OTBpalleHre K PUCKY Y MpoaaBIa (ayKIIMOH BTOPOI
1[eHbl 00Jiee PUCKOBAHHBIM, YeM ayKIIMOH MEepPBOI LIeHbI). AYKIIMOHBI C HEU3BECTHBIM YHCIIOM
yuyacTHUKOB. OrpaHuyeHre 1o OOKETy y MOKymareiaed s ayKIMOHAa BTOPOM IEHBL
Orpanuyenue mo OIOKETy y MOKyIaTenel uid ayKIMoHa nepBoid 1eHbsl. CpaBHEHUE MPUOBLIH
JUTSL 9TUX JIBYX ayKI[MOHOB.

PaBHoBecue B ACCUMCTPHUYHBIX aYKIITMOHAX.

4. MexaHU3MBbl.

BBenenue B Teopuro ausaiiHa MexaHu3moB. Omnpexnenenue mexanusma. IIpaBuno pasmemeHus.
[TpaBmiio miatexa. PaBHOBecHBIE cTpaTern UrpokoB. IIpaBauBeiii MexaHu3M. COBMECTUMOCTh
co ctumynamu (IC). MuauBunyansHas panuoHansHocTh (IR). TIpencraBnenue Bcex M3BECTHBIX
ayKIMOHOB OJIHOI'O TOBapa B BHJI€ MEXaHMU3MOB. llepexon 3 MHOXKECTBA BCEX MEXaHU3MOB I10
IPOJIa’Ke OJTHOTO TOBapa K MHOXKECTBY IIPAB/IMBBIX MEXAHU3MOB (IPUHIIUI BBISBJICHUS).

5. OnTUMaIbHBII MEXAHU3M.

[TonssTme  ontumanbHOro  MmexaHusma.  [locTaHOoBKa ~ MakCHMH3allMOHHOM  3ajaun.
OKBUBaJIEHTHOCTh C TOYHOCTBIO 10 KOHCTaHThl MexaHu3MoB IC u IR ¢ oguHaKoBBIM IPaBUIOM
pacnpeznenenus. BupryanbHas IeHHOCTb. JloKa3aTeNbCTBO TOTO, YTO MAaTOKUIAHUE BUPTYalbHON
LIEHHOCTH paBHO Hymo. HaxokIeHue onTHMaabHOrO MEXaHM3Ma MJs PETyJsIpHBIX 3ajad.
WuTepnipetanysi MOJYyYEHHOrO pe3ysbTaTa. OJKOHOMHYECKas: HHTEpIpeTalus BHUPTYaJbHBIX
neHHocted. CBs3b BUPTYaJIbHOM LIEHHOCTH M Map)KMHaJbHOW mpuObLTH mpojaBua. Ha ocHose
cratbu The Simple Economics Of Optimal Auction (by Bulow and Roberts, 1989). Ilouck
peleHus A1 HeperyaspHbIX 3a/1a4 au3aiiHa. Perynspusanus (ironing).

6. D PexTUBHBIN MEXaHU3M.



Omnpenenenne  >¢pdextuBHOr0  Mexanusma. Bukpu-Knapk-I'poBc  mexanusm  (VCGQG).
DddextuBnbiii mexanuzM ¢ IR u IC ¢ MakcuMaabHBIMU 0KHIIAEMBIMU IIJIATEKAMU UTPOKOB.
[TonsTue cOanancupoBaHHOTO OOpKeTa. DPPEKTUBHBIE MEXAHU3MBI M JIByCTOPOHHSISI TOPTOBIISL.
Teopema 0 HE CyIIECTBOBAaHUU.

7. AYKHI/IOHH C 3aBUCHUMBIMH LICHHOCTAMMU.

3aBucumble ieHHOCTH. [IpokiiaTee nodeaurens (winner’s curse). He 3kBHBaneHTHOCTh ayKIIMOHA
BTOPOW II€HBI M AHIVIMMCKOTO AyKIIMOHA C 3aBUCUMBIMHU LIEHHOCTAMH. AYKIIMOH BTOPOW IIEHBI,
AQHIVIMMCKUI ayKIMOH, AyKI[MOH IIEPBOM LIEHBI C 3aBUCUMBIMU LIEHHOCTAMU. CpaBHEHHUE BBIPYUKHU
MpoJaBLAa B ayKUHMOHAX NEPBOM, BTOPOW LEHbl M AHIJIMHCKOM AayKIHMOHE C 3aBUCUMBIMU
LIEHHOCTSIMU.

8. MHOroToBapHbI€ ayKIHOHBI.

BBenenue B MHOTOTOBapHBIC ayKIHUOHBI. DYHKIHMS HWHAWBUAYAILHOTO CIpoca. 3aKpbITHIE
AYKIIMOHBI 0 MPOJAKe OJMHAKOBBIX TOBApPOB. AYKIIMOH OAHOW IeHbl (uniform-price auction),
JUCKPUMHMHAIIMOHHBIA ayKUHUOH, ayKUMoH Bukpu. OTKpbITbIE MHOIOTOBAPHBIE ayKIMOHBI.
[Nonnanackuil ayKuMoH. AHTTIMACKUM ayKIIMOH.

9. O0OOMIEHHBIN ayKIIMOH BTOPO IICHBI.

OmnutaiiH ayKIIMOHBI 110 Mpojaxe pekiambl. [Ipaktuka. Kinaccuueckoe paBHOBecHe B 0000IIEHHOM
ayKIIMOHE BTOPOM IIeHbl. MeXaHu3M 10 Ipojake HECKOIbKUX TOBAPOB HEOJMHAKOBOTO KauecTBa.
HaxoxaeHue onTuMaabHOTO MEeXaHU3Ma 1o mpojake pekiaMbl. [Ipo0iemMbl UMILIEMEHTAIUH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Teopus BeposiTHOCTEI

Heab AMCHUNIMHBI:

OCBOCHHEC OCHOBHBIX COBPCMCHHBIX METOJ0B TCOPHUU BepOHTHOCTCﬁ.

3agauu AMCHUINJINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUHM, KOHIEMNIMHI, METOIOB U MOAeNel) B
TEOPHUH BEPOATHOCTEH;

. MpHOOpETEeHNE TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX YMEHHMH UM HABBIKOB B TEOPUU
BEPOSITHOCTEN;
. OKa3aHWE KOHCYJIbTAIIM W TIOMOIIM CTYJI€HTaM B TMPOBEIECHUU COOCTBEHHBIX

TEOPETUYECKUX UCCIENOBAHUI B TEOPUU BEPOATHOCTEM.
IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUsI 1O JUCIHUIJIMHE (MOIYJII0)

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL o6yqa}oumec;1 JOJIZKHBI

3HATb:

l (I)YHI[aMCHTaJ'H)HBIe TIOHATHSA, 3dKOHBI TCOPUU BCpOHTHOCTeﬁ;

0 COBpPCMCHHBIC HpO6JIeMBI COOTBCTCTBYIOIIUX PA3ACJIOB TCOpHUU BepOHTHOCTeﬁ;

| IOHATHUA, AKCHUOMBI, MCTOAbI AOKA3aTCJIBCTB MW JOKA3aTCJIbCTBA OCHOBHBIX TCOPEM B

pazzenax, BXOASAIKX B 0a30BYIO 4acTh LIUKJIA;
O OCHOBHBIE CBOMCTBA COOTBETCTBYIOIUX MaTEMaTHYECKIX OOBEKTOB;

| AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKJIAIHBIX
3a/1a4 TEOPUH BEPOSTHOCTEMN.

YMeTh:

U IIOHSATH IIOCTAaBJICHHYIO 3a7a4y;

O MCIOJIb30BaTh CBOM 3HAHMSI [T pelieHus (pyHIaMEeHTaIbHBIX U MIPUKIAIHBIX 33124,
U OLIEHUBATh KOPPEKTHOCTH IMOCTAHOBOK 33/1a4;

O CTPOTO JTOKa3bIBATh WIIH OIPOBEPTaTh YTBEPKIACHUE;



l CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMEI PCHICHUA 3a4a4, B TOM YHCJIC U HCCTAHIAPTHBIX, U
MMPOBOAWTL UX aHAJIN3;

il CaMOCTOATCIIBHO BUACTD CJICACTBHA IMMOJIYYCHHBIX PC3YJIbTATOB,

0 TOYHO MPEJCTaBUTh MAaTEeMaTHYECKHE 3HAHHUS B TEOPUU BEPOSATHOCTEH B YCTHOU H
nUCbMEHHOU (opMme.

BJIAETh:

O HaBbIKAMU OCBOEHHUsS OOJIBIIOro o0beMa MH(OPMAMU U pelleHus 3aaad (B TOM 4ucle,
CJIOXKHBIX);

il HaBBIKAMH CaMOCTOSTEILHOMN pa6OTBI 1 OCBOCHHA HOBBIX NJUCIHUIIINH,

l KyanypOﬁ IIOCTaHOBKH, aHallu3da W PCHICHUA MAaTEMaTHYCCKUX W IPUKIAJHBIX 3aaa4y,
Tpe6yfoumx JJIA CBOCTO PCHICHUA MCITOJIb30BAHUA MATCMATUYCCKHX IMOAXO0A0B U MCTOZ0B;

O IIPEAMETHBIM S13bIKOM TEOPUU BEPOSTHOCTEN U HABBIKAMY I'PAMOTHOI'O OIIMCAHMS PEILICHUS
3a/1a4 ¥ IIPEICTABIICHUS I0JYYEHHBIX PE3yIbTaTOB.

TeMbl U pa3jaeiibl Kypca:
1. JuckpeTHble BEPOATHOCTHBIE IPOCTPAHCTBRA.

JuckperHble BEpOATHOCTHbIE MpocTpaHcTBa. Kiaccuueckoe ompeneneHue BepOSITHOCTH.
[Tpumepsr.

2. He3zaBHCUMOCTB POU3BOJIBHOTO HA0OPA CIyYalHbIX BETUYMH.

HezaBucumMocTh ITPOU3BOJIBHOT'O Ha6opa CHy‘l&fIHHX BCJIMYHH. KpI/ITepI/Iﬁ HC3aBHUCUMOCTHU,
TeOpEeMa O HE3aBUCUMOCTU 60peHeBCKI/IX (bYHKI_[I/Iﬁ OT HCHCPECCKAIOIMIUXCA Ha60pOB
HC3aBUCHUMbIX CJIy‘IaI\/'IHLIX BCJINYHH.

3. CnyyaiiHble BEIMUMHBI B JUCKPETHBIX BEPOSITHOCTHBIX MPOCTPAHCTBAX.

CnydaifHple BETUYMHBI B JUCKPETHBIX BEPOSTHOCTHBIX TMpOCTpaHCTBax. HesaBucumocTsb
CIy4YaliHBIX BEIMYMH. MaremMaTUyecKoe OKHMJaHUE CIy4allHOM BEJIMYMHBI, €r0 OCHOBHBIC
cBolicTBa. Jlucrniepcusi, KOBapuamus U UX CBOMCTBA.

4, CHy‘laﬁHHe OJICMCHTHI, CJ'Iy‘IElfIHLIC BCJIMYHUHBI U BEKTOPBLI.

CrnyualiHble 3JIEMEHTHI, CTy4yaiiHble BETMYUHBI U BEKTOPHI. JlocTaTrouHoOe yCcloBHUE U3MEPUMOCTH
OTOOpaXeHUsl, CIAENCTBUS Ul CAy4YallHBIX BEJIMYMH M BEKTOpOB. JleMcTBUS Hal CillydaillHBIMU
BEJIMYMHAMU.

5. Teopema Kapareogopu 0 IpoJ0JIKEHUN BEPOSITHOCTHOU MEPHI (JIOK-BO €AMHCTBEHHOCTH ).

Teopema KapaTeomopun 0 MNpOAOHKEHHUH BEPOSTHOCTHOM MeEphl (JIOK-BO €IMHCTBEHHOCTH).
Teopema Jlebera o GyHKIIMM pacripeaeieHUs.

6. YCil0BHBIE BEPOATHOCTH.

VYcnosHbie BepossTHOCTH. DopMyita nonHou BepostTHocTH. Dopmyna baiieca. [Ipumepsr.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukiaagHas maTeMaTuKa 1 HHPOpPMATHKA

Hanpasiennocts: MaTtemaTuka

Teopus runeprpadgos

Heab AMCHUNIMHBI:

OCBOCHHE OCHOBHBIX MOHATHH T€OpHH runeprpados.

3agauu AMCHUINJINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUHM, KOHIEMNIMHI, METOIOB U MOAeNel) B
obnactu runeprpados;

. MPUOOPETEHUE TEOPETUYCCKUX 3HAHUW M MPAKTUYCCKUX YMEHUI M HAaBBIKOB B 00JacTH
runeprpados;
. OKa3aHWE KOHCYJIbTAlMA ¥ TIOMOINM CTyJEHTAM B IPOBEICHUU COOCTBEHHBIX

TEOPETUYECKHUX HCCIIEIOBAHNIN B 00acTh runeprpados.

ITepedenb niIaHMpyeMbIX pe3yJIbTATOB 00y4eHHs M0 JUCHUIINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- (dbyHIaMeHTalIbHbIE TIOHATHS, 3aKOHBI, TEOPUU CITy4alHbIX Tuneprpagos;

- COBpPEMEHHBIE IPOOIEMbI COOTBETCTBYIOIIUX Pa3AeioB CIydailHbIX TUIeprpados;

- MOHSATHSA, AaKCHUOMBI, METOJbI JOKAa3aTeIbCTB W JI0KA3aTeIhCTBA OCHOBHBIX TEOpPEM B
pasnenax, BXOIAIIMX B 0a30BYIO YaCTh UK,

- OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIIUX MATEMATUYCCKUX 06’LCKTOB;

- AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKJIAIHBIX
3a/1a4 ciy4yalHbIX TUneprpagos.

yMeTh:
- MOHSTH NOCTABJICHHYIO 33/a4y;

- UCIOJb30BAaTh CBOM 3HAHMA JUIS pelleHus (yHIAaMEHTAJIbHBIX W MPUKIAJHBIX 3a7a4
CIIlydyaliHBIX TUNeprpados;

- OIICHUBATh KOPPECKTHOCTH IMOCTAHOBOK 3a/1a4,

- CTPOIr0 AOKA3bIBAaTh UJIN OIIPOBCPraTh YTBCPIKIACHUC,



- CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMBI pCHICHUA 3aaa4, B TOM YUCJIC U HCCTAaHAAPTHBIX, 1
MMPOBOAWTL UX aHAJIN3;

- CaMOCTOATCIIBHO BUACTD CJICACTBHA IMMOJIYYCHHBIX PC3YJIbTATOB,

- TOYHO MPEJCTABUTh MATEMAaTHUECKUE 3HAHUS B OOJIACTH CIIOXHBIX BBIYUCICHUI B YCTHOM
Y IMCbMEHHOU (hopme.

BJIAETh:

- HaBbIKAMU OCBOEHUS 00JIbIIOro o0beMa MH(pOpMauK U peleHus 3aj1ad ( B TOM YHUCIIE,
CJIOXKHBIX);

- HaBBIKAMH CaMOCTOSTEILHOMN pa6OTBI 1 OCBOCHHA HOBBIX NJUCIHUIIINH,

- KYyJIbTYpPOH MOCTAaHOBKH, aHAJIN3a M PEIICHUS MaTeMaTHYeCKHX U MPUKIAJHBIX 3ajad,
TpeOy-IOIUX IS CBOETO PEHICHHs HCIOJIb30BaHUS MaTEeMaTHYECKHX IIOJXOJ0B U METO/OB
CIIy4aifHbIX runeprpados;

- NpCAMETHBIM S3BIKOM CJIOKHBIX BBIUHCIICHMA W HaBBIKAMH rpaMOTHOI0 OIIKMCAaHUA
peicHrA 3aJa4d U MPEACTABJIICHHUA [MOJTYYCHHBIX PE3YJIbTATOB.

TeMbl U pa3jeiibl Kypca:
1. Teopewms: Typana, Dpnema-CtoyHa

Teopema Typana, Teopema Dpaema-Croyna 3amgaua Typana. OOoOuieHust nis runeprpados.
3amauyn TypaHCKOro TUMA [Tl Ki1accoB rpadoB u runeprpadoB u3 KOMOMHATOPHON T€OMETPUH.

2. O606menus 3anaun Typana ans rpadoB U runeprpados
Yucna Typana nis runeprpagos. Teopema TypaHOBCKOro THIa ais rpadoB 06e3 TpeyroJbHUKOB.
3. OcHOBHBIE OIpeNEICHUS U MTOHATHS

['padpuueckue MOCIEA0BATEIbHOCTH. Anroput™m ONpeCIICHUS, rpadguyeckue
NocJeI0BaTeNbHOCTH U TeopeMa [ amnan-Opaéma. Ouenku uncen Pamces.

4. Teopemsl Anona u lllupepa.Teopemsl TypaHOBCKOTO THIIA.

Teopembr Anona u lllupepa o rpadax, He comepkamux OONbIINX KIUK. TeopemMbl TypaHOBCKOTO
tuna ans runeprpadoB ¢ OonbimmM obOxBaroMm. [IpobGnema Oppemna-XaiiHama o packpackax
runeprpados.

5. O packpackax runeprpadon

[Ipobnema Dpnema-Xaitnana. Kputepuit [Inyxapa u teopema Uepkammna-Ko3uka. JlokanpHas
nemma JloBaca u packpacku mpocThix rumeprpadoB. Teopema Cayspa 0 perymspHbIX
runeprpadax ¢ 00JbIIMM 00XBAaTOM.

6. YrakoBku rumneprpagos.

VYnakoBku runeprpadgoB. Meron KoHTeiHepoB, Teopema Opaentianuya-Pora. DineMeHTHI
aJTUTUBHON KOMOMHATOPUKHU



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Teopus rpynn

Heab AMCHUNIMHBI:

O3HAKOMJICHHE CIIylIaTele ¢ OCHOBHBIMM IOHATHSMH M METOJAaMU TEOpUM TPy,
(dopMHpOBaHHE Yy HUX JOKA3aTEIbHOTO M JIOTHYECKOTO MBINUICHUS, MOATOTOBKA K W3YYEHHUIO
JIPYrUX MaTeMaTH4ECKUX KypCOB — TEOpHUs KOJIEL U 1oJIel, Teopus ["anya u ap.

3agauu AMCHUIINHBIL:

. pHOOpETEeHUE CITYIIATEIIMHI TEOPETHUECKUX 3HAHUN U TPAKTUYECKUX YMEHUH 1 HABBIKOB
B 00J1aCTU TEOPUU TPYIIIL;

® IIOArOTOBKAa cnymaTeneﬁ K U3YYCHHUIO CMCIKHBIX MATCMATUYICCKUX NUCHUIIINH;

. MPUOOpETEHNE HABBHIKOB B TPUMEHEHWW METOJOB TEOPUU TPYII B TOIOJIOTHH,
KOMOWHATOPHKE U APYTUX pa3jeiax MaTeMaTUKH.

IlepeyeHb MUIaHUPYEMBIX Pe3yJIbTATOB 00YUYEHUS 10 JUCHHUILIMHE (MOIYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

-OpCaCIICHUA TPYIIIIBI, FOMOMOp(l)I/ISMa rpyiii, e CTBUSA TpYIIIbl HA MHOXKECTBC, pa3pe].HHM01>i u
HpOCTOI>'I T'PYIIIBI, p-TPYIIIILI, @ TAKKE CBA3dAHHBIC C HUMH OCHOBHBIC ITIOHATUA,

-OCHOBHBIE KOHCTPYKLHUH TEOPUM TPYNIl U HMX CBOWCTBA: CMEXKHBIE KJACCHl MO IMOATrPYyIIE,
OCHOBHBIE€ ITPUMEPBI ACUCTBUSA T'PYNIbI HA MHOKECTBE, NPSAMOE MPOU3BEACHUE T'PYIII, Tpymna
aBTOMOP(U3MOB JTaHHOM TPYIIIbI, KOMMYTAHT U LEHTP TPYIIbI, CBOOOIHBIE T'PYMIIbI, 3aJlaHUE
rpynmsl 00pa3yromUMU U COOTHOLIEHUSIMU;

-OCHOBHBIE€ TEOPETUYECKHE (DAKThI, OTHOCSIIUECS K BBILIETIEPEUUCICHHBIM MOHATHIM: TeopemMa
Jlarpanxa, TeopeMbl 0 roMmoMopdu3Max, popmyna opouT u temma bepHcaiina, reopemsl Cuiona,
TEOpeMa O CTPOCHUN KOHEYHOIIOPOXKAEHHBIX a0ETIEBBIX IPYIIIL.

yMeTh:
-BBISBJIATH TEOPETUKO-TPYIIIPOBYIO CYIIIHOCTh IIOCTABICHHOW MAaTEMAaTUYECKOM 3a1a4H;

-IPUMEHSATH OCHOBHBIE METO bl TEOPUH IPYIII K PEIICHUIO MPUKIIAAHBIX 33724 B pa3HbIX 00J1aCTAX
MaTE€MaTHKU;



-IIPOU3BOJIUTh TEOPETUKO-TPYIIIOBBIC BBIUUCICHUS, HAXOAUTH IIEHTP, KOMMYTAHT TPYNIbI U €&
CWJIOBCKHE TOJTPYIIbBI, WCIOJB30BaTh JieMMy bepHcaiima ansi HaxOXIeHHS 4Yuclia OpOuT
JIehCTBHS,

-IIPOBOAUTH TCOPCTUUCCKHUEC PACCYKACHUS C UCITOJIB30BAHUCM OCHOBHBIX MMOHSATHMN TCOpHHU I'PpyHIl.

BJIAJ1€Th:
Jlormueckum MBINIJICHUEM, METOAaMH JOKa3aTCJIbCTB MAaTEMATHYCCKUX YTBCpH(,HCHHfI.

MetonamMu NpUMEHEHUs] TEOPETHUYECKOro Marepuala, CBA3aHHOTO C OCHOBHBIMU IOHSATHSMHU
TEOPUHU TPYIII, K PELICHUIO IPAKTUYECKUX 3a4a4 ¢ TEOPETUKO-TPYIIIIOBOM NOJOIIIEKOM.

MeTtoaaMu IpUMEHEHUS] OCHOBHBIX IPUMEPOB JICHCTBUS TPYIIIBI HA MHOXKECTBE, KIACCH(PUKAIIN
KOHEYHO MOPOXKAEHHBIX a0€JIeBBIX IPYIIIL.

MeTtogamMu HCCIEIOBAHUS T'pYIIIbI HA Pa3pCIMMOCTb, BKIIFOUAOIIUMHA UCIIOJIB30BAHUC allllapaTa
CHUJIOBCKHUX IMOATPYIIIL;

YMeHreM nojb30BaThCsi HEOOXOAUMOM JIUTEPATYPOU ISl pelIeHUs 3a/1a4.

TeMbl U pa3jaeiibl Kypca:
1. [Toarpynmsl U CBsI3aHHbBIE TTOHATHUS
[Tonsitue rpynnel. [Ipumeps! rpynn. L{uknndeckue rpynnsl U UX TOATPYIIIHL.

CMexHble KJIacchl MO MOArpymne, WHiaekc noarpynmnsl. Teopema Jlarpanxka. CrnenctBus us3
TeopeMbl Jlarpanka: mopsAI0K 3JEMEHTA U OATPYIIIbI, Majas Teopema Pepma, Teopema Didepa.

2. 'omoMopdU3MBI U HOpMAJIbHbIE OATPYIIIIBI

["omomopdu3mMel rpym, spo u 06pa3 romomopduzma. HopmanbHbie MOArpyHsL, (hakToprpymia.
Teopembl 0 romomMophu3mMax.

3. JlelicTBHe TpynIbl HA MHOXKECTBE

JleiicTBue Tpymmbl HA MHOXECTBE, €ro cBoicTBa. To4HOCTH AeiicTBus. OpOUTHI IEHUCTBUA.
CranuonapHbie OATPYNIHI (cTabunuzaropsl). @opmyna opouT. [IpumMeps! AeicTBHS TPYIIIBI HA
MHOxkecTBe. Teopema Kanu o moarpynnax cummeTpuueckoi rpymisl. LleHTpanusaTtop sieMenra,
HOPMAaJu3aTop MOArPYIIIBL.

Jlemma bepHcaiiga o cpelHEM KOJIUYECTBE HEMOABUKHBIX JJIEMEHTOB.

I'pynna aBToMop(H3MOB, HOPMAIBHOCTh MOJATPYIIIBI BHYTPEHHUX aBTOMOP(HHU3MOB.

4. IIpsimoe mipou3BeACHNE TPYIII, HEHTP, KOMMYTAHT, pa3peIINMbIE TPYIIIIbI

IIpsimoe npownsBenenue rpynn. Kputepuii pa3iioKUMOCTH TPYIIIBI B IPSIMOE MPOU3BEIACHUE.
LlenTtp rpynmsl, ero cBoicTBa. HeMkIM4HOCTH (pakToprpymmsl mo neHTpy. Lientp p-rpynms.
5. CB0OOHBIE TPYIIIIBI, 00pa3yIONIHE U COOTHOIICHUS

CBoboaHas rpymnmna, e€ (akToprpymnmnsl. 3aJaHue TPyMIbl 00pa3ylomUMH U ONpeAesIOIIUMU
COOTHOLLIEHUSAMH.



[Ipocteie rpynmsbl. [IpocToTa rpynimsl AS.
KommyTraHT rpynnsl. Pazpemmmsie rpynis.
6. Teopembl CuioBa

CunoBckue noOArpymnibl KOHeYHOW rpymnmbl. Teopembl CuioBa: CyIIECTBOBaHHME CHIIOBCKHX
MOJTPYIII, KX COMPSKEHHOCTD, HX KOJTMYECTBO. BI0OKUMOCTB J1000# p-IIOATPYIIIIBI B CUIOBCKYIO.
OcHoBHble ipuMeHeHus TeopeM CuiioBa.

7. Knaccudukaius KOHEUHOTIOPOKIAEHHBIX a0eJIeBbIX TPy

KoneuHo nopoxaéHHbIe abesieBbl rpyMIbl. AOeNeBbI TPYIITbI 0€3 KPYUYCHUs, UX PAHTH U Oa3HCHI.
(Koneuno nopoxnénnasi) ceo0oaHas abenepa rpymmna. [lepuonnyeckast 4acTb abeIeBOM TPYIIIHL.
Knaccugpukanuss KoHEUHO TOPOXKAEHHBIX abeneBbix rpynn. KoHeyHble MOATPYIIBI B
MYJIbTUIUIMKATUBHOM IPYyIIIE TOJIA.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Teopus urp

Heab AMCHUNIMHBI:

- O03HAaKOMUTH CIylIaTelIed C OCHOBHBIMU MOHATUSMU U pE3yJIbTaTaMU HEKOOIIEPATUBHOM U
KOOIlepaTUBHOW Teopuu Urp. LleHTpaibHOE MECTO B Kypce 3aHUMAET MOHATHE paBHOBecue Haa,
CEKBEHIIMAJIHLHOE PAaBHOBECHE, a TAKXKE MOHATHE sipa B KOOIEPATUBHBIX HIpax ¢ MOOOYHBIMHU
IUIATEKAMMU.

3agauu AMCHUIINHBIL:

- OCBOCHHE CTYyICHTaMU 0a30BbIX 3HAHUN (OHSATUN, KOHUEIIMI, METO0B U MOJIENICH) B TEOPUU
urp,

- an06peTeHHe TCOPCTUICCKUX 3HAHHUH U MMPaKTUICCKUX YMeHI/Iﬁ M HAaBBIKOB B TCOPHUHU HIP;

- OKa3aHHuec KOHCyJH)TaIII/Iﬁ " ImoMomHu CTyACHTaM B IIPOBCACHHUU COOCTBEHHBIX TCOPCTUYCCKUX
HCCJIEIOBAHNUM B TEOPUU UTP.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMeCcs T0JIKHbBI

3HATh:

- ¢dbyHIaMeHTalIbHbIE IOHATHUS, 3aKOHBI, TEOPUHU UTD;

- COBpPEMEHHBIE ITPOOJIEMbI COOTBETCTBYIOUINX Pa3zesioB TEOPUH UTD;

- IOHATHUA, AKCHUOMBI, MCTOAbI AOKA3aTCJIBCTB MW JOKA3aTCJIbCTBA OCHOBHBIX TCOPEM B
pa3aciiax, BXOAAIUX B 68.30By10 YacCTb OUKJIa TCOPUU UTP;

- OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIIUX MATECMATUYCCKUX 06’LCKTOB;

- QHATUTUYECKUE W YHUCIICHHBIC TTOAXOAbl U METOMABI JUIsl PEIICHUS TUIIOBBIX MPUKIIATHBIX
3a/1a4 TEOPUHU UTP.

yMeTh:
- MOHSTH NOCTABJICHHYIO 33/a4y;
- WCIOJIb30BaTh CBOM 3HAHMSI JUIs pelieHus (pyHIaMEeHTaIbHBIX U MPUKIAJAHBIX 33134,

- OIICHUBATh KOPPECKTHOCTH IMOCTAHOBOK 3a/1a4,



- CTpPOTO J1I0Ka3bIBaTh WM OMPOBEPraTh YTBEPKICHUE;

- CaMOCTOATCIIBHO HAXOAUTh AJITOPUTMBI PpCUHICHUA 3a4a4, B TOM YUCJIC U HCCTAHIAPTHBIX, U
IMPOBOAWTL UX aHAJIU3;

- CaMOCTOATCIIbHO BUACTD CICACTBUA IOJIYUCHHBIX PE3YIbTAaTOB,

- TOYHO MNPCACTABUTHL MATCMATUYCCKHUC 3HAHUSA B TOIIOJIOIUH B YCTHOf/'I A MUCBMEHHOU
dopme.

BJIAJETh:

- HaBBIKAMU OCBOEHHsI O0JIbIIOro o0beMa MH(POpPMALMK U PelIeHHs 3a/1a4 (B TOM YHCIIE,
CJIOXKHBIX);

- HaBBIKAMH CaMOCTOSITEILHOMN pa6OTBI 1 OCBOCHHSA HOBBIX JUCHHUIIINH,

- KYJII)TypOI;'I IMOCTAHOBKH, aHaji3a M PCHICHUA MATCMATHYCCKUX W NPHUKIAAHBIX 3ajad,
Tp€6YIOIlII/IX AJid CBOCTO PCIICHHWA UCITIOJIb30BaHUA MATCMATHYCCKUX MMOAXO0A0B U MCTOAOB;

- IpEaAMETHBIM A3BIKOM TOIIOJIOTHHM W HABBIKAMHU I'PAMOTHOI'O OIIMCAHHA PCIICHUA 3a/1a4 H
MMPEACTABJICHUS ITOJITYYCHHBIX PE3YJIbTATOB.

TeMbl U pa3jeiibl Kypca:

1. Teopema bpayspa. Jlemma IlInepuepa. Teopema Kakyranu

Teopema Hamia o cymiecTBOBaHMM PaBHOBECHS B CMEILIAHHBIX CTPATETHSX.
2. JlomuHUpyeMbI€ CTPATETUn

IlocnenoBarenbHOE UCKIIOUEHHUE CUIIBHO JOMUHUPYEMBIX CTparernid. MUHUMaKkC U MaKCUMHUH.
Urpsl ¢ HyneBoit cymmoit. CenioBast TOUKa.

3. Onpenenenue Urpsl B HOpMaJabHOU (popme: cTpaTerusi, Urpok, MOJI€3HOCTh
PaBnoBecue Hoia B yncThIX

ctparerusix. [Ipumepsl. Jlunemma 3akmouenHoro. Mrpa "kameHb-HOKHULIBI-Oymara'.
4. OnpeneneHue cMENIaHHOW CTPATEruu

PaBHOBecue Hoia B cMeIIaHHBIX CTpaTErusx

5. Pa3zBepHytas hopma urpbl

OKBHUBaJICHTHOCTH C HOpM&J’IBHOﬁ (pOpMOﬁ. PaBHOBCCI/IH, COBCPHICHHBIC HAa TOABLITPAX. HpI/IMCpBI.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukiaagHas MaTeMaTuKa 1 HHPOPMATHKA

Hanpasiennocts: MaTtemaTuka

Teopust ungopmanumn

Heab AMCHUNIMHBI:

OCBOCHHE OCHOBHBIX COBPCMCHHBIX METOA0B TCOPUU I/IH(I)OpMaLII/II/I.

3agauu AMCHUINJINHBIL:

- OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUHM, KOHIEMNIMHI, METOIOB U MOAeNel) B
TEeOpuu UHPOpPMAIUH;

- NPUOOPETEHUE TECOPETUYCCKUX 3HAHUW M MPAKTUYECKUX YMCHUW M HABBIKOB B TCOPHUH
nHpopmanuu;

- OKa3aHUWE KOHCYJIbTallMM M TOMOIIM CTyJEHTaM B IPOBEIEHUU COOCTBEHHBIX
TEOPETUYECKHX HCCIICIOBAHUN B TEOPUU HH(OPMAITIH.

Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUYeHHs M0 JUCHUIINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- (byHIaMeHTalIbHbIE TIOHATHS, 3aKOHBI, TEOPUHU YaCTH JUCKPETHON MaTeMaTUKH;
- COBpEMEHHBIE IPOOIEMbI COOTBETCTBYIOIUX pa3eioB TEOPUH HHPOPMALINY;

- MOHSATHSA, aKCHOMBI, METOJbI JOKA3aTelIbCTB W JOKA3aTeIhCTBA OCHOBHBIX TEOpPEM B
pasnenax, BXOIAIIMX B 0a30BYIO YaCTh UK,

- OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIIUX MATEMATUYCCKUX 06’LCKTOB;

- AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKJIAIHBIX
3a/1a4 TEOpUr UHPOPMAIIUH.

yMeThb:

- MOHSTH NOCTABJICHHYIO 33/a4y;

- MCIOJIb30BATh CBOM 3HAHMS IS pelIeHus GyHAaMEHTAIbHBIX U IPUKJIAIHBIX 3a/1a4;
- OLIEHUBATh KOPPEKTHOCTH MIOCTAHOBOK 3a]1aY;

- CTPOIr0 AOKA3bIBaTh UJIN OIIPOBCPraTh YTBCPIKIACHUC,



- CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMEI pCUHICHUA 3aaa4, B TOM YHCJIC 1 HCCTAaHAAPTHLIX, 1
MMPOBOAWTL UX aHAJIN3;

- CaMOCTOATCIIBHO BUACTD CJICACTBHA IMMOJIYYCHHBIX PC3YJIbTATOB,

- TOYHO NPECACTaBUTh MAaTEMAaTUYCCKHUEC 3HAHWA B o0nacTu B YCTHOP'I 1 TUCHMEHHOM (bopMe.

BJAJETh:

- HaBBIKAMU OCBOEHHSI OOJIBIIOro o0beMa MH(GOPMAIIMK U PElIeHHs 3a/1a4 (B TOM YHCIIE,
CJIO’KHBIX ),

- HaBBIKAMH CaMOCTOSTEILHOMN pa6OTBI 1 OCBOCHHA HOBbBIX NJUCIHUIIINH,

- KyanypOﬁ IIOCTAaHOBKHM, aHajinu3a M PCIICHUA MAaTCMAaTHYCCKUX W IPUKIAAHBIX 3ajaady,
Tpe6y}oumx AJI1 CBOCTO PCIICHUA UCITIOJIB30BAHNA MAaTCMATHYCCKUX IMOAXO0A0B 1 METOA0B :‘)K,

- MPEIMETHBIM SI36IKOM TEOPUU HH(POPMAITUHN U HABBIKAMH IPAMOTHOTO ONMCAaHMS PELICHHUS
3a/1a4 ¥ IIPEICTABIICHUS MIOJyYEHHBIX PE3yJIbTaTOB.

TeMbI U pa3jeiibl Kypca:
1. AITOpUTMUYECKHUH MTOAXO0/ K MOHATHIO HHPOPMAITHH.

KomOunaropHoe noustue napopmanuu (nHGOpMaIus 1mo XapTiin), HWKHUAE OIICHKH Ha BpeMs
paboThl COPTUPOBKH, OWHAPHOTO TOUCKA, MH(POPMAIMOHHBIC METOJbI PEIICHUS Pa3IMYHBIX
KOMOWHATOPHBIX 3a/1a4.

2. BeposITHOCTHBIN 1TOIX0/] K OHSTHIO UH(OpPMALIUH.

BepositHocTHOe TOHsATHE MHpopManuu. DHTponus llleHHoHa, el cBolcTBa, MPUMEHEHUS K
3aJauaM KOJUPOBaHMS U Mepeiaud HHPOopMaluu.

3. I[eTepMI/IHI/IpOBaHHI)IG KOMMYHHKAIIUOHHBIC ITPOTOKOJIBI.

3amaua mepenayn wHGOpPMAIMU 4Yepe3 KaHal C IIYMOM, MOHSTHE MPOMYCKHOW CIIOCOOHOCTH
ka"asia. Kol ucnipaBisionye onmmoOKy, BEPXHUE U HIDKHHUE OIEHKH.

4, KOM6I/IHaT0pHI>Ie MOJCIIM KaHaJla C ITYMOM.

KOMMYHI/IKaIII/IOHHaH CJIOKHOCTD U €€ MPUMCHCHUS JJIA TOJTYUCHUA HUKHUX OLICHOK B Pa3JIMYHBIX
3agadax.

5. KomOuHATOpHBII MOAXO0A K MOHATHIO HHPOpPMAITUH.

[Ipumenenue Teopur MH(POpPMALMM K MOJYUYEHUIO HMKHUX OLIEHOK JUISl CTPYKTYp AAHHBIX U
AJITOPUTMOB.



AHHOTAUMH K pa004YuM NPOrpaMMam I CHUIINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Teopust ungopmanumn

Heab AMCHUNIMHBI:

OCBOCHHE OCHOBHBIX COBPCMCHHBIX METOA0B TCOPUU I/IH(I)OpMaLII/II/I.

3agauu AMCHUINJINHBIL:

. OCBOCHHE CTYyJIEHTaMH 0a30BbIX 3HAHWUU (MOHATHUM, KOHIIEHIUN, METOJ0B U MOJEIICH) B
TEOpHH WH(POPMAIINH;

. NPUOOPETEHUE TECOPETUYCCKUX 3HAHUW M MPAKTUYECKUX YMCHUW M HABBIKOB B TCOPHUH
nHpopmanuu;
. OKa3aHWE KOHCYJIbTAlMA ¥ TIOMOINM CTyJEHTAM B IPOBEICHUU COOCTBEHHBIX

TEOPETUUYECKUX UCCIIEJOBAaHUM B TeOprn UH(OpMaLUU.
Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL o6yqa}oumec;1 JOJIZKHBI

3HATb:

0 (I)YHI[aMCHTaJ'H)HBIe IMOHATUA, 3dKOHBI, TCOPHUU YaCTH I[PICKpGTHOfI MAaTCMAaTHKU,

0 COBpPCMCHHBIC HpO6JIeMBI COOTBCTCTBYIOIIUX PA3ACJIOB TCOpUH I/IHq)OpMaLII/II/I;

| IOHATHUA, AKCHUOMBI, MCTOAbI AOKA3aTCJIBCTB MW JOKA3aTCJIbCTBA OCHOBHBIX TCOPEM B

pasnenax, BXOIAIIMX B 0a30BYIO YaCTh UK,
O OCHOBHBIE CBOMCTBAa COOTBETCTBYIOLIUX MaTeMaTH4YECKHX O0BEKTOB;

| AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUSA THIIOBBIX IMPHUKIIAAHBIX
3a/1a4 TEOpUr UHPOPMAIIUH.

YMeTh:

U IIOHSATH IIOCTAaBJICHHYIO 3a7a4y;

O MCIOJIb30BaTh CBOM 3HAHMSI [T pelieHus (pyHIaMEeHTaIbHBIX U MIPUKIAIHBIX 33124,
U OLIEHUBATh KOPPEKTHOCTH ITIOCTAHOBOK 33/1a4;

O CTPOTO JTOKa3bIBATh WIIH OIPOBEPTaTh YTBEPKIACHUE;



l CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMEI PCUHICHUA 3a4a4, B TOM YHCJIC U HCCTAHIAPTHBIX, 1
MMPOBOAWTL UX aHAJIN3;

0 CaMOCTOSITENILHO BUJICTh CJICJICTBUS MOJMyUYEHHBIX PE3yIbTaTOB;

0 TOYHO MPEJCTABUTh MATEMAaTHYECKHE 3HAHUS B 00JIACTH B YCTHOM M MUCBMEHHOU (hopMme.
BJIAJIeTh:

0 HaBBIKAMU OCBOCHUS OOJIBIIOT0 00beMa HH(POPMAIUKU U pelieHus 3a1ad ( B TOM YHUCIIe,
CJIO’KHBIX ),

0 HAaBBIKAMHU CAMOCTOSITEIILHON paOOThI U OCBOCHUS HOBBIX JIUCITUTUINH;

0 KYJIbTypOW TIOCTAHOBKHM, aHAJIM3a M PEIICHUS MaTeMaTUYeCKUX WM TPUKJIaTHBIX 3ajad,

Tpe6y}omnx AJI1 CBOCTO PCIICHUA UCITIOJIB30BAHNA MAaTEMATUYCCKHUX ITOAXOJ0B U METOA0B :‘)K,

0 MMPECAMETHBIM A3BIKOM TCOPHUHU I/IH(bOpMaHI/II/I 1 HaBbIKaAMU I'PaMOTHOT'O OIMKMCAHUA pCHICHUA
3ala4 U MpEACTABJICHHUA IMOJTYYCHHBIX PC3YJIbTAaTOB.

TeMbI U pa3jeiibl Kypca:
1. KomOuHaropHoe nonarue nHhHopMaIiu

KomOunaropHoe nonstue nHpopManuu (MHGopManus mo XapTiu), HIKHHE OLICHKH Ha BpeMs
paboThl COPTUPOBKH, OWHAPHOTO TOUCKA, MH(POPMAIMOHHBIC METOJbI PEIICHUS Pa3IMYHBIX
KOMOWHATOPHBIX 33134

2. BeposITHOCTHBIN NIOJIXO/] K IOHATHIO HH(OpMaLUU

BepositHocTHOe mOHsATHE MHGpopManuu. DHTponus llleHHoHa, eil cBolicTBa, MPUMEHEHUS K
3aJauaM KOJUPOBaHMs U epeiau nHpopMalun

3. 3apaua nepenayu UHGOPMALUH

3amaua mepenayn wHGOpPMAIMU 4Yepe3 KaHal C IIYMOM, MOHSTHE MPOMYCKHOW CIIOCOOHOCTH
ka"asia. Kol ucnipaBisionye onmmoOKy, BEPXHUE U HIDKHHUE OIEHKH.

4. KoMMyHHMKallMOHHAS CJI0KHOCTh

KOMMYHI/IKaHI/IOHHaSI CJII0KHOCTB U €€ MPUMCHCHUA JJIA TOTYUYCHUS HUKHUX OLCHOK B pa3JIMYHBIX
3agadax.

5. IlpumeHenue Teopun HHGOpMaIUU

[Ipumenenue Teopur MH(POpPMALMM K MOJYUYEHUIO HMKHUX OLIEHOK JUISl CTPYKTYp AAHHBIX U
AJITOPUTMOB.

KonmoropoBckas Clio)XKHOCTh U €€ TPUMEHEHUS



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Teopus KoJien u moJiei

Heab AMCHUNIMHBI:

OCBOCHHEC OCHOBHBIX COBPCMCHHBIX METOA0B TCOPUHU KOJICI] U MOJICH.

3agauu AMCUUIIINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUHM, KOHIEMNIMHI, METOIOB U MOAeNel) B
TEOPHUHU KOJIEI] U TIOJIEH;

. MpHOOpETEeHNE TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX YMEHHMH UM HABBIKOB B TEOPUU
KOJIeIl U TTOJIEH;

. OKa3aHWE KOHCYJIbTAIIMA ¥ TIOMOIIM CTYJICHTaM B TIPOBEACHHH COOCTBEHHBIX
TEOPETUYECKUX UCCIEAOBAHUN B TEOPUU KOJIEL U MTOJIEH.

Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL o6yqa}oumec;1 JOJIZKHBI

3HATb:

l (I)YHI[aMCHTaJ'H)HBIe MOHATHUA, 3aKOHBI, TCOPHUU TCOPUHU KOJICI U HOJ'ICIZ;

0 COBpPCMCHHBIC HpO6JIeMBI COOTBCTCTBYIOIIHX PA3CJIOB TCOPUU KOJICI U HOJ'ICI\/'I;

| IOHATHUA, AKCHUOMBI, MCTOAbI AOKA3aTCJIBCTB MW JOKA3aTCJIbCTBA OCHOBHBIX TCOPEM B

pasaciax, BXOAAIuX B 62130By10 YaCTb HUKJIa TCOPUH KOJICH U HOJ'IGﬁ;
0 OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIIUX MATCMATHYCCKUX O6T>€KTOB;

| AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKJIAIHBIX
3a71a4 TEOPUH KOJIEI] U TTOJIEH.

YMeTh:

U IIOHSATH IIOCTAaBJICHHYIO 3a7a4y;

O MCIOJIb30BaTh CBOM 3HAHMSI [T pelieHus (pyHIaMEeHTaIbHBIX U MIPUKIAIHBIX 33124,
U OLIEHUBATh KOPPEKTHOCTH IIOCTAHOBOK 3a/1a4;

O CTPOTO JTOKa3bIBATh WIIH OIPOBEPTaTh YTBEPKIACHUE;



l CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMEI PCHICHUA 3a4a4, B TOM YHCJIC U HCCTAHIAPTHBIX, U
MMPOBOAWTL UX aHAJIN3;

O CaMOCTOSITENILHO BUJIETh CJIECTBUS IOJYUYEHHBIX PE3Yy/IbTATOB;

O TOYHO NPEACTAaBUTh MAaTEeMAaTU4ECKHUE 3HAHUSA B TONOJIOTUM B YCTHOW M IHCbMEHHOH
dbopwme.

BJIaJIeTh:

O HaBbIKAMU OCBOEHMsI O0JbIIOro o0beMa MHGOpPMALMU U pelleHus 3a1ad (B TOM YHUCIIE,
CJIOXKHBIX);

O HaBbIKAMU CaMOCTOSITENIbHOM pabOThl U OCBOEHUS HOBBIX IUCLUIUINH;

O KyJIbTypOl IOCTAHOBKH, aHAJIM3a M PEIIEHUS MaTeMaTHMYeCKUX M MPHUKIAJAHBIX 3aj]ad,

Tpe6yfom1/1x JJIA CBOCTO PCHICHUA MCITOJIb30BAHUA MATCMATUYCCKHX IMOAXO0A0B U MCTOZ0B;

0 MNPECAMETHBIM A3BIKOM TOIIOJIOTHW W HAaBBIKAMU I'PaMOTHOI'0 ONMCAaHUWs PCHICHUA 3a4a4 U
MMpEaACTaBJICHHUSA IMOJTYYCHHBIX PC3YJIbTATOB.

Tembl U pa3jensl Kypca:

1. KonbIto

OnpeneneHus U CBOMCTBA JEITUMOCTU

2. EBKIIMIOBEI KOJIBIIA

Pazno)xeHue Ha MpoOCThIE B €BKIMIOBBIX KOJbIIAX
3. IloakosbIia U UaEabl

[Toaxonbio Uaean. Konbiio rimaBHbIX uaeanos. L{ensie rayccoBsl 4ncia u ynciaa D3eHITenHa.
KonTtpnpumepsl. MakcHMalbHBIE U IPOCTHIE UACAIIBI.

4. Benukas teopema @epma npu n = 3

Teopema 0 COOTBETCTBUM MEXAY NOATPYIIaMH U TPOMEKYTOUHBIMH MOJISIMU
5. ®akTopuaNbHOCTh KOJIbI]a MHOTOJTYEHOB HaJl (PaKTOpHaAIbHBIM KOJIBLIOM
ITose yactHbIX. PakTOpHaNBHOCTH Z[X]. OCHOBHAs TeopeMa.

6. HérepoBsl kosbI1a

Héreposs! konbLa

7. PacmmpeHue noss

Xapakrepuctrka noiist. CteneHs pacimpeHus mois.

8. AnreOpanyeckue pacIiiupeHus noiaen

AnrebGpanyeckue 3J1eMeHThI U pacuIupeHus. Airedpandyecku 3aMKHYTOE IOJI€.

9. CenapabenbHble pacuIMpeHus moJei



Teopema o mpuMUTHBHOM 351eMeHTe. ['pynna ["anya.
10. AnreGpandeckas 3aMKHYTOCTb I10JIsS1 KOMILICKCHBIX YHCEN

Koneunsie nosis. Hopmupoanus. [1one p-aandeckux yuced.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Teopus npeacraBjeHui

Heab AMCHUNIMHBI:

OCBOCHHE OCHOBHBIX COBPCMCHHBIX METOA0B TCOPUU HpeZ[CTaBJIeHI/If/'I.

3agauu AMCHUINJINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUHM, KOHIEMNIMHI, METOIOB U MOAeNel) B
TEOPHH MPECTABICHUN;

® ano6peTeHHe TCOPECTUYCCKHUX 3HAaHUH U IMPAKTHYCCKUX yMeHI/Iﬁ H HAaBBIKOB B TCOPHUH
HpeHCTaBHeHHﬁ;
M OKa3aHuc¢ KOHCyJH)TaIII/Iﬁ H T1[oMomu CTya€HTaM B IPOBCACHUU COOCTBCHHBIX

TEOPETHUYECKUX UCCIIECIOBAaHUIN B TECOPHUHU IIPEACTABICHUN.
Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B PE3YyIbTAaTC OCBOCHUA NUCHUIIJIMHBI o6yt1a}oumec;1 JOJIZKHBI

3HATb:

l (I)YHI[aMCHTaJ'H)HBIe IMOHATUA, 3dKOHBI, TCOPHUU HpeZ[CTaBHCHHﬁ;

0 COBpPCMCHHBIC HpO6JIeMBI COOTBCTCTBYIOIIHX PA3ACJIOB TCOPUU HpeﬂCTaBHeHHﬁ;

| IOHATHUA, AKCHUOMBI, MCTOAbI AOKA3aTCJIBCTB MW JOKA3aTCJIbCTBA OCHOBHBIX TCOPEM B

pazzenax, BXOASAIMKX B 0a30BYIO 4aCTh LIUKJIA TEOPUU MTPE/ICTABIICHMUIA;
O OCHOBHBIE CBOMCTBA COOTBETCTBYIOLIMX MaTeMaTHUECKUX OOBEKTOB;

| AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKJIAIHBIX
3a/1a4 TEOPHUH NPECTABICHUM.

YMeTh:

U IIOHSATH IIOCTAaBJICHHYIO 3a7a4y;

O MCIOJIb30BaTh CBOM 3HAHMSI [T pelieHus (pyHIaMEeHTaIbHBIX U MIPUKIAIHBIX 33124,
U OLIEHUBATh KOPPEKTHOCTH ITIOCTAHOBOK 33/1a4;

O CTPOTO JTOKa3bIBATh WIIH OIPOBEPTaTh YTBEPKIACHUE;



l CaMOCTOATCIIbHO HAXOAUTH AJITOPUTMEI PCHICHUA 3a4a4, B TOM YHCJIC U HCCTAHIAPTHBIX, U
MMPOBOAWTD UX aHAJIU3;

O CaMOCTOSITENILHO BUJIETh CJIECTBUS IOJYUYEHHBIX PE3Yy/IbTATOB;

O TOYHO NPEACTaBUTh MaTeMaTUYECKUE 3HAHUSA B TOINOJIOTMM B YCTHOW M IMCbMEHHOU
dbopwme.

BJIaJIeTh:

O HaBbIKAMU OCBOEHMsI O0JbIIOro o0beMa MHGOpPMALMU U pelleHus 3a1ad (B TOM YHUCIIE,
CJIOXKHBIX);

O HaBBIKAMU CAMOCTOSITENIbHON PabOThI M OCBOCHUS HOBBIX JUCIHUILINH;

O KyJIbTYpOH IMOCTAHOBKH, aHAJIM3a M PEIIEHHMs MAaTeMaTHYeCKMX W MPUKIAJHBIX 3ajad,

Tpe6yfom1/1x JJIA CBOCTO PCHICHUA MCITOJIb30BAHUA MATCMATUYCCKHX IMOAXO0A0B U MCTOZ0B;

0 MNPECAMETHBIM A3BIKOM TOIIOJIOTHU W HAaBBIKAMU I'PAMOTHOI'O OIMMCAaHUA PCIICHUA 3ada4 U
MMpEaACTaBJICHHUSA IMOJTYYCHHBIX PC3YJIbTATOB.

TeMbl U pa3jaeiibl Kypca:

1. I'pynmna

Omnpenenenue u npocreiiue cBoiictea. [loarpynna. Koneunas rpynna. Onpenenenue nopsaka

anemenTa. [TpuMepsl rpymit: moss u TpyNIs! IpeoOdpa3oBaHU MHOKECTBA. [ 'pyTima mepecTaHoBOK
Sn. M3omop¢u3m rpynn 1 ero cBONCTBa

2. JleicTBHsI TPy HA MHOXKECTBE

Omnpenenenue npeacrabiieHus rpynmnsl. M3omopousm npencrasnenuid rpynn. MHBapuaHTHbIE
noanpocrpancTBa.  llonmpeacrasnenus.  HenpuBoaumsle — npexacraBieHus.  IIpumepst:
TPUBHUAIBHOE MPECTABIEHUE, IPEACTABIEHUE Sn NepecTaHOBKaMU 0a3UCHBIX BEKTOPOB

3. HanmomuHaHue U3 TMHEHHON anreOphl: MPOEKTOP U €ro CBOWCTBA

Cmuteraromue oneparopsl MpeAacTaBieHUs. BroiHe NpUBOAMMOCTh MPEACTAaBICHUN KOHEYHOM
rpynmnbl. Pa3nokeHue mnpencTaBlieHHs Ha HeENpUBOAMMBbIE. TeopemMa O €AMHCTBEHHOCTH
paznoxKeHus

4. Css3b Mexay npeactaBieHusiMu Hajl C u R
Kommiekcudukaiivs u oBeliecTBICHNE IPEACTaBIeHHs. Bompoc 0 HempuBOIUMOCTH.
5. Jlemma Ilypa

OnHomepHble TpezcTaBieHus. OnucaHue HEMPUBOJIUMBIX INpEACTaBICHUI a0eneBoil TPy
Onucanue npeacrasaeHuit S3

6. Xapakrepsl. OnpeneneHue U NpocTeUIIne CBOMCTRA.

Kiaccrr conpspkénoctu. OpmurtoBa merpruka Ha Cclass(G).



7. OpTOroHaJbHOCTh XapaKTEPOB

CnenctBus. @opmyna bepHcaiina. PaBeHCTBO KonM4ecTBa HENPUBOJIUMBIX IPEACTABICHUN U
KOJINYECTBA KJIACCOB CONPSKEHHBIX 3JeMeHToB. Onucanue npeacraBieHuil S4, S5 u tabmuma
XapaKkTepoB

8. I'pynma JIu

Omnpenenenune. [lpumepsr — GLn, SLn, SOn, SUn. I'omomopdusm rpymnn Jlu. Ilpeacrasienue
rpymm JIn

9. Anrebpa JIu
Omnpenenenne. Csi3b ¢ rpynmnoit JIu. F'omomopdusm anredp Jlu. [Ipencrasienue anredps

JIn. CBs3b Mexay romomopduzom rpymn Jiu u romomopduzmom anredp JIlu. DxkcroHeHInanbHOe
orobpakenue. CBs3b npencTaBaeHuit rpymnsl JIu u e€ kacatensHoU anreOps! Jlun

10. Onucanue Henpuogumoro mnpeacrasieHus sl2(C)
Jloka3zarenbCcTBO €MHCTBEHHOCTH HEPUBOINMOTO PEACTABICHHUS JAHHOW Pa3MEepHOCTH
11. KoMnakTHble rpyniibl

Brionne nmpuBoIMMOCTh KOMIAKTHBIX Tpymn JIu. BemecTBenHas ¢popma rpymnisl Jlu.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Teopust pyHKUMIH KOMILUIEKCHOTO IIEPEeMEHHOTI0

Heab AMCHUNIMHBI:

U3y4eHHE METOOB U OBJIAJICHHUE alllapaToM aHan3a (YHKIUNA KOMIIEKCHOTO IIEPEMEHHOTO ISt
UX IPUMEHEHUS IPU PEIICHUH 33/1a4 MaTeMaTHUECKOW (QU3UKH, TUAPOIUHAMUKH, adpPOIMHAMUKI

U JIp.

3agauu AMCHUIINHBIL:

. M3y4eHHE CBOMCTB PETYJSPHBIX (DYHKIIHIA, pa3iokeHnue perysipHbIX (QYHKIIHA B KOJIbLE B
BHJIE CYMMBI psiia JIopaHa;

® YMCHHE UCCIICAOBATb HU30JIMPOBAHHBIC 0CO0BIE TOYKH (1)YHKI_II/II/I U IIPUMCHATL TCOPHIO
BbIYCTOB AJIA BBIYUCIICHUS MHTCTPAJIOB, B TOM YHUCIIC U HECOOCTBEHHBIX HHTCTPaIoB OT (bYHKI_II/Iﬁ
JEeUCTBUTEIILHOTO MMEPEMCHHOTI'O;

. BJIQ/ICHUE METOJOM KOH(POPMHBIX OTOOpa)XCHWM NpU pelIeHUH 33a7ad YpaBHEHUU
MaTeMaTHYECKOW (PU3UKH Ha MIIOCKOCTH.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOLIHECs JOJKHBI

3HATh:

- ycnosus Komu-Pumana, unterpansayto reopemy Komm, unrerpansuyto hopmyny Komy;

- KpUTEpUHU peryasipHOCTH pyHKLMA: Teopembl Mopepa u Beliepiirpacca, npeacraBieHue
perynsipHOi (yHKIIMH, 3aJaHHOM B KOJIBIIE, B BUJIe CYMMBI psifa JlopaHa; TUIIBI H30JIUPOBAHHBIX
0COOBIX TOYECK;

- IIOHATHUC BBIUCTA B H3OHHpOBaHHOﬁ 0co0oi TOYKCEC,
- TEOpEMY Komu o BeramciaeHun HUHTETPAJIOB Y€PE3 CYMMY BBIUCTOB;

- MOHSTHE PETYJIIPHONW BETBU MHOTO3HAYHOM (YHKIINH;

MOHATUE KOH(OPMHOTO 0TOOpaKeHUs, APOOHO-THHEHHbIE PYHKIMHN U GyHKINU JKYKOBCKOTO;
- Teopemy Pumana o KOHPOPMHOM SKBUBAJICHTHOCTH OJHOCBSI3HBIX 00J1aCTeH;

- peuieHue kiaccuuecko 3amaun Jupuxne st ypaBHeHus Jlamnmaca Ha IJIOCKOCTH
METOJIOM KOH(POPMHBIX OTOOpaKEHUH.



yMeThb:

- MIPEJICTABIATh PETYISAPHYIO (DYHKIIMIO, ONMPEACICHHYI0 B KOJIbIIE, B BHJIE CYMMBI psijia
Jlopana;

- HaXOJUTb U UCCJICA0BATH U30JIMPOBAHHBIC 0CcO0OBIE TOYKHU (I)yHKHI/II/I;

- IIPUMEHATh TEOPUIO BBIYETOB JUIA BBIYMCICHHUS HWHTErpajoB, B TOM 4HCIE U
HECOOCTBEHHBIX MHTETPAJIOB OT (DYHKIIHMIA ACHCTBUTEIHLHOTO IIEPEMEHHOT0;

- HaXOJUTh (PYHKIIUU, OCYIIECTBISAIONINE KOH(POPMHBIE 0TOOpaKeHHsI 3aJaHHbIX 00JIacTel;

- TPUMEHSTh METOJ] KOHPOPMHBIX OTOOPaKEHHM IPH PEIICHUH 3a1auu J[upuxiie s ypaBHEHHS
Jlamaca Ha MJIOCKOCTH.

BJIAIETh:

- METOJIaMHU KOMIUJIEKCHOTO aHAJIN3a, IPUMEHSIEMbIMH [PHU BBIYMCIEHUNA HHTETPATIOB C IIOMOILBIO
BBIYCTOB;

- METOAaMH KOMIIJIICKCHOI'O aHallhu3a, IMPUMCHACMBIMU IIPpH PCIICHUK 3aJa4 I'MApOAWMHAMUKH,
AOpOJMHAMUKU, MaTeMaTH4YECKOU (1)I/I3I/IKI/I H 1p.

TeMbl U pa3jeiibl Kypca:

1. DnemeHTapHble (QYHKIMH KOMIUIEKCHOTO TI€peMEHHOro, ux AuddepeHIupyeMocTb H
MHTETPUPYEMOCTh 1O KOHTYpy. YcnoBus Komm-Pumana. Teopema 006 oOpaTtHON (QyHKIHU.
Mmuoro3naunblie GyHKIUH. [ TaBHBIE perynsipHble BeTBU QpyHKuuid. UHTerpanbuas Teopema Komu.
Wurerpansnas popmyna Komrm.

1.1. KoMIuiekcHble YHCIa. Pacmupennas komruiekcHasi 1iockocts. Cdepa Pumana.
[TocnenoBarenbHOCTH U psifibl. [loHSTHE QYHKIIMM KOMIUIEKCHOTO NepeMeHHoro. HempepbiBHbIe

(GyHKIHIH.

1.2. luddepenupoBanme Mo KOMIUIEKCHOMY nepeMeHHoMy. Y cinoBust Kommu--Pumana. [Tonsitue
¢byHKkUuy, perynspHoil B obnactu. ConpskKeHHble TapMOHUYECKHE (QYHKIUHU ABYX MEPEMEHHBIX.

1.3. DnemeHTapHble (PYHKIIMA KOMILJIEKCHOTO TIEPEMEHHOTO: CTEINEeHHas, paluoHaIbHasl,
NoKa3aTelbHasi M TPUTOHOMETpUYEecKas, WX cBoicTBa. Teopema 00 oOpatHON (QyHKIUU
(HEeBBIPOXKACHHBIN ciydaii). [loHsiTHE O MHOrO3Ha4YHOW (PYHKIIMHM U €€ PEeryJsIpHbIX BETBSX.
['maBHBIE peryyspHble BETBU MHOTO3HAYHBIX (PYHKIIUH.

1.4. UnTerpupoBanue 1mo KOMIUIEKCHOMY mepeMeHHoMy. MHrterpanbHas teopema Komm ams
peryJsipHbIX (YHKIMN (IOKa3aTENbCTBO JUIS Clydast KyCOUHO-TJIAJKOTO KOHTYpa B OJHOCBSI3HOM
obmactu). WuterpanbHas ¢opmyna Komm (unterpan Komm). HMuterpan tuna Komm, ero
PETyJISIPHOCTb.

1.5. TlepBooOpa3zHasi. JlocTaTouHOE€ YCJIOBHE CYIIECTBOBaHUSA TepBooOpaszHoi. dopmyna
HrroTona--Jleitoruia. Teopema Mopepa.

1.6. IIpupamnienue aprymeHTa z BJOJb IJ1aJKOI0 KOHTYpa, €r0 MHTErpajJbHOE IPEICTaBICHUE U
cBoiictBa. [Ipupamienne aprymenrta GpyHkiuu f(z) B1oab HENpepbIBHOIO KOHTYpa U €ro CBOIMCTBA.



OOmmit BUA pErylsIpHbIX BETBEM MHOTO3HAYHBIX (DYHKIIMH M B OJHOCBSI3HOM OOJAcCTH, HE
coJepKalieil Hyns. Y CIOBHS CYILIECTBOBAHUS U OOIIMI BUJ PETYISPHBIX BETBEH MHOTO3HAUYHBIX

byHKINH.

2. Crenennsie psansl. Psan Teiinopa s perymsapHoit ¢ynkuuu. Pan Jlopana mns perynspHoit
(GYHKIIUH B KOJIBIIE.

2.1. Crenennsie psijipl, TepBas Teopema AOens, paanyc W KPyr CXOAMMOCTH. PasnmokeHue B
CTENEeHHON psia (QYHKIUU, peryisspHod B kpyre. Teopembl Beiliepmirpacca mist paBHOMEPHO
CXOJISIIIMUXCS PAJIOB U3 PETYIISPHBIX (PYHKIUH.

2.2. Pan Jlopana u ero kosblo cxoauMocTu. Paznoxxenue B psa Jlopana pyHKIUH, peryssipHOi B
KOJIbLIE, €70 €IMHCTBEHHOCTh M HepaBeHCTBO Komm ams koaduirentos psna Jlopana. Teopema
€IMHCTBEHHOCTH ISl PEryJISPHBIX ()YHKITHIA.

3. MBonupoBanHbIe 0cOOBIe TOUKH. BhIueThl. Beuncienne nHTerpaios.

3.1. W3onupoBaHHbIE OCOOBIE TOYKM OJIHO3HAYHOI'O XapakTepa, HUX KIacCHU(pUKALUI.
Ornpezenenne xapakrepa 0co00i TOUKHU 10 TIaBHOM yactu psaa JlopaHa.

3.2. Breruetsl. Beraucienne HHTCI'pajioB € IIOMOIIBIO BBIYCTOB. JlemMma }KopﬂaHa.

4. lensie u MmepomopdHubie pyakmuu. x cBoiicTa. [ToHsATHE 00 aHATUTUIECKOM MTPOIOJIKCHIH.
OcoOble ToukH aHanuTHUecKuX QyHkiui. [Ipunuun aprymenra. Teopema Pyme.

4.1. Uensie pynxuuu. Teopema JlmyeBmmas. Teopembsr Coxomkoro-Beiiepmrpacca u Ilukapa
(mocnenusis 63 A0Ka3aTeNbCTBA) ISl LIETbIX (QYHKITHIA.

4.2. Mepomopdusie Qynkuuu. Paznoxenne MepoMOppHBIX (YHKIUN B KOHEUYHYIO CYMMY
3JIEeMEHTapHBIX JIpOOeii.

4.3. Ilonarue 00 aHATUTUYECKOM IMPOJIOJKEHUH 3JIEMEHTOB JPYT B JIpyra C MOMOIIbI0O KOHEYHOU
LENOYKU KPYroB U BIOJIb KOHTYpPA, SKBHUBAJEHTHOCTb JTUX MOHATUH. EJMHCTBEHHOCTH
aHaIUTUYeCKOoro mnpojoikeHus. Ilonstue o0 aHanmuTHyeckoW (YHKIUMUM U €€ PUMaHOBOM
noBepxHocTu. Teopema o MoHOIpoMHH (0€3 T0Ka3aTeIbCTBA).

4.4. Oco0Oble TOUKM aHATUTHUYECKUX (YHKLMH, Touku BeTBieHHs. Teopema Komm-Amnamapa o
HAJIMYUK 0cO00M TOUKM HA IpaHMIIe KPYra CXOAUMOCTH CTEIIEHHOTO psja.

4.5. [Ipunnun aprymenta. Teopema Pymie. OcHoBHast TeopeMa anreOpsl.

5. Teomerpuyeckue NPUHIMNBI peryaspHbix ¢yHkunid. KonpopmHble o0TOOpakeHus B
pacIIMpeHHON KOMIUIEKCHOM TUIOCKOCTH.

5.1. Jlemma 06 otkpeiTocTu. [Ipunimn coxpanenus oomactu. OHOIUCTHOCT U MHOTOJIUCTHOCTh
B MajoM. [lpuHmun makcumyma Moayns peryispHod ¢yHkuuu. IlpuHinun makcumyma u
MUHUMYyMa rapMoHnueckoi ¢pynkiuu. Jlemma IlIBapua.

5.2. TeomeTpuueckuil CMBICT MOJYJsl W aprymeHTta mnpou3BojaHol. [loHsaTtue koHpoOpMHOro
0TOOpa’keHHsI B pacIIMPEHHON KOMIUIEKCHOM 00acTu.

5.3. IpoGHO-uHeHbIe QYHKIIMM U UX CBOHCTBA.

5.4. KondopmMHbie 0TOOpaxeHHs! ¢ TOMOIIbIO A1eMeHTapHbIX pyHKunH. OyHkius JKykoBckoro u
ee cBoicTBa. Teopema Pumana o KOHPOPMHON SKBUBAJICHTHOCTH OJHOCBSI3HBIX OOJlacTed U
MIPUHITMIT COOTBETCTBUS TpaHull (0€3 J0Ka3aTeIbCTRA).



5.5. Teopema o crupanuu paspesa. [IpuHIIUIT cHMMETpUU TTPH KOH(QOPMHBIX OTOOPKEHHSIX.
6. Kitaccuueckas 3anava Jlupuxiie 1y1st ypaBHeHus Jlarmnaca Ha TJIOCKOCTH.

6.1. Knaccuueckas 3amada [dupuxne mis ypaBHeHusi Jlarutaca. EXMHCTBEHHOCTh pEIICHUA.
Unterpan Ilyaccona qust kpyra. CyiecTBoBaHHe perieHus 3agaun Jupuxsie ans ypaBHEHUs
Jlannaca.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

Ynpasiaenue IT - npoekramu

Heab AMCHUNIMHBI:

oOecrieunTh 0a30BYIO0 IOATOTOBKY CTYJIEHTOB B 00JacTW ympaBieHus mnpoekTamu. Jlate
NPEICTaBICHUE O CYIIECTBYIOIIUX METOAOJIOTUSAX yIpaBieHUs mnpoektamu B chepe UT u
BbIpa0OTaTh y CTYIEHTOB IPAKTHUUECKUE HABBIKM IO HUX NPUMEHEHHIO, YTOObI 0 OKOHYAHUU
OJTHOTO ceMecTpa 00yUeHHsI OHU OBLIIM B COCTOSTHUM ITOATOTOBHUTH U BHIIOJHUTH HAa KAYECTBEHHOM
YPOBHE CBOM IIEPBBIN IIPOEKT.

3agauu AMCHUIINHBIL:

- chOpMHUPOBATH y CTYJCHTOB IIUPOKOE MPEACTABICHUE O TOM, KaKue OBIBAIOT MPOCKTHI, TI0
KaKMM IIPU3HAKAM OHM PA3IMYaAIOTCS U KaK UMM YIIPABJISIOT;

- 3HAHUC CTYACHTAMH TCOPECTHUYCCKUX OCHOB H 0a30BBIX KOHIIEIIIAM YIIpaBJICHUA
IMPOCKTaAMM;

- JEMOHCTpAlMsl Ha MPAKTUYECKUX IIpUMEpax peleHus psaa OpUKIAJHBIX 3a1ad,
BCTPEUAIOUINXCS TPU YIPABIEHUU MPOEKTaMU (HAIpUMeEp, COCTABJIEHUE IJIaHa peaau3aluu
IIPOEKTa, COCTABJIEHUE JOJKHOCTHBIX MHCTPYKLUN y4aCTHUKaM INPOEKTa, OlleHKa (PMHAHCOBOM
MPUBJIEKATEILHOCTH IPOEKTA, MPOTHO3MPOBAHNE UCTIOTHEHMSI POEKTHBIX padboT U 1Ip.);

- HpI/IO6peTeHI/IC MMPAKTUYCCKUX HABbIKOB KOMaHIHOM pa6OTBI Haa MOporpaMMHBIMU
CHUCTCEMaMU,

pUOOpETEeHNE HABBIKOB Pa0OTHI C COBPEMEHHBIMU MHCTPYMEHTAMU YIIPABJICHUSI IPOEKTaMHU.
ITepedyens miIaHMpPyeMbIX pe3yJIbTATOB 00y4eHHS MO TUCHHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIUECs T0JIKHbBI

3HATh:

- MOJIEJIH JKU3HEHHOTO IIUKJIAa IPOEKTa,

- MeTomoJIoTHI0 XP;

- Meroaooruto Agile;

- metonoioruio TDD;

- MeTonoyioruio Kanban;

OoCHOBBI cTanapra PMI;



- MCTOABI KOHTPOJISA KaU€CTBA,
- MCTOHOJIOTUH ITOCTPOCHHA KOMAaHbI;

- crocoOb!I popManu3ai U METOJIbI IPUHATHS PELICHUN.

yMeTb:

- YIOPaBIATH KOMMYHUKAIUSIMU POEKTA;

- YIIPaBJIATh IEPCOHATIOM IIPOEKTA;

- IUIAHUPOBATh U YIIPABJISATH CPOKAMU;

- BBISIBJISITH M YMCHBIIIATH PUCKH;

- YIPABISTH OKUJAHUSIMH 3aMHTEPECOBAHHBIX JIUII,

- onieHuBath pacxonabl Ha POT B pazpaboTke MpoeKTa;

- OIICHWBATh 3aTpaThl Ha oOopymoBanue u I10, HeoOxomuMmbie s pPa3pabOTKU U
AKCIUTyaTalMy MPOEKTa;

- OLOCHUBATDL CJIOKHOCTb IIOAACPKKHU IIPOCKTAa M CBA3AHHBIC C 3THM HM3MCHCHHUS €TI0
CTOUMOCTH,

- HaXOJUTh OallaHC MEXIy KBamu(UKAaHMeW IepcoHaNa, 3aTpaTaMd Ha €ro OoOydeHHE,
Ka4eCTBOM IPOAYKTa U COOTIOIEHUEM CPOKOB;

- 000CHOBATh PUHSTHIC PEIICHUS B 00JIACTH YIPABICHHS IPOSKTOM.

BJIAJeTh:

- HaBbIKkaMu paboThl ¢ [1O ans ynpaBiaeHus IpOeKTaMu;
- METOJIaMH CO3/1aHHUs IIJIAHOB IIPOEKTOB;

- MIpHUEMaMHU aHaJIM3a Y3KHUX MECT rpa)MKOB IPOEKTa;

- MCTOAaMU YIIPAaBJICHUS PACTINCAHUCM.

Tembl U pa3ensl Kypca:

1. BBenenue B ynpaBiIeHHE IPOEKTaMU

a) WcTopusi, MecTo ynpaBieHUs TPOEKTAMU B ITPOU3BO/ICTBE.

b) Oco0eHHOCTH TPOrpPaMMHON HHKEHEPHUH.

c) Onpenenenre U KOHIENIIMA MOJIETHN YIIPABIEHUS TPOEKTaMHU.
d) Tunel 1 mpuMepsl COBPEMEHHBIX PUMEHSIEMBIX METO10B YII.
e) JKuzHeHHbI LUK TpoekTa (00II1e TPUHIIHIIb).

f) [Tpumeps! — kacka, cimpais, V-Iuki, agile



2. KOoHTpOoJIb 1 MOHUTOPUHT

a) 3amaun KOHTPOJIsL, KOHTPOJIb TEMIIOB Pa0dOT M OI0PKETa MPOEKTa.

b) VYrpaBiaeHue IpOEKTOM «I10 KOHTPOJIbHBIM TOUKaAM).

C) JIunus ucnonuenus, BCF —ananus, tuarpamma CKOJIbKEHUS.

d) Wunexc GyHKIMOHUPOBAHUSA U pAclMCaHUsA, UWHAEGKC (QYHKIMOHUPOBAHUS IO
CTOMMOCTH.

e) MeTto1 0cBOEHHOTO 00beMa, TPaHUIIbl IPUMEHUMOCTH, JIOBYILIKH.

) Jlmarpamma cropaHus v JIp. METOJIbI KOHTpoJIst st agile Ha mpumepe JIRA.

9) CBs13b OCBOGHHOT'O 00bEMa U Scrum.

3. MeToasl OllEHKHA

a) BeposiTHOCTHBII XapakTep OIEHOK.

b) [Tone3nocts. TOUHOCTH OIECHKH.

C) [TepeorieHKa MPOTUB HEAOOICHKH.

d) Konyc HeonpeieieHHOCTH.

e) DaKTOpBI, BIUSIONINE HA OIICHKY.

f) TuIIbI OLICHOK: MO/ICYET, BEIYUCIICHHE, SKCIICPTHAS OICHKA.

9) PERT-ananus.

h) LOC (cTpoku mporpaMMHOTO KOJa).
i) OyHKIMOHaNbHbIE MYHKTHL. MeTonbl nepeBoaa FP B 00beM yen*yac.
J) Awnanu3 MouTte-Kapio, OrieHOuHbIe TPOrpaMMBbl.

K) Ouenka cpokoB (popmyna boama).

4. MeTobl yripaBieHUsI KaueCTBOM

a) KoMmoHeHThI ynpaBiieHUsI KaYeCTBOM.
I. [InanupoBanue Ka4yecTBa, TpeGoBaHUs (pyHKIIMOHANBHEIE, TEXHUYECKHE,
MOJIb30BaTEIbCKHE).

ii. [TapameTpsl kKadecTBa, KPUTEPUN TIPUEMIIEMOCTH.

b) [Inan ynpaBiieHHs Ka4ueCTBOM, TECTUPOBAHUE.

c) ukas! Hlyxapra u Jlemunra. Cucrema riryOuHHbIX 3HaHU [lemuHra.

d) IIpenoTBpaienre u npoBepka, pasperienue npoodseM, ruarpamMma Ilapero.
e) KonTponbusle kapTth! HlyxapTa 1 0CHOBBI «6 CUTM».

5. MynbTUIIPOEKTHOE yIIpaBJeHHUE U yIpaBieHue noprdeaem



a) KoHkypeHIus 3a pecypchl.

b) MynbTUIIPOEKTHOCTD U MPOOJIEMBI YIIPABICHUS IPOCKTOM B MYJIbTUIIPOEKTHOM CpeJie.
C) OTnrume )XU3HU MIPOEKTa B MYJIBTUIIPOEKTHOM cpesie U B opTderne.

d) banancuposka moprdens no puckam, ROI Ha cTaguy MHUIHAIIMYA TPOSKTA.

e) bera-ananms.

6. OCHOBBI TEOPUH OIPAaHUYECHUN
a) Kpuruka kimaccnueckoro moaxoza, 3axada [ongparra

b) [Mapagurma TOC.

C) Kpurepuu npoBepku JJIOrH4eCKUX IMOCTPOCHUM.

d) JTP — nouck orpaHu4eHus, UICTUHHBIX IPUYHH, KIFOYEBOU MPOOIEMBI.

e) JPK (Tyua).

f) JIbP.

9) JlepeBo nepexoa.

h) [Tman npeoGpa3oBaHuii.

i) Cas3p TOC, xputnueckoii nenu u cucteMsl «6 curm». (flash nemoncrpanms)

7. CocTaBiieHUE TUIaHA IPOEKTa
PaboTa Hag mpoeKToM.

8. YnpaBneHue UHTerpanuei

a) Cuctema ympaBiieHHs user story M issue.

b) CucTeMbl KOHTPOJIS Bepcuil (JOKaJIbHbIE, IEHTPATM30BaHHbIE U paclpe/ieiIeHHbIE).
C) CucreMmsl ynpaBieHUs TOKYMEHTALUEH.

d) Cuctembl cOOpKHU M HenpepbIBHON MHTerpauy. (bpanunHr Moens.)

9. Ynpasnenue KoMaH101 IPOEKTa

a) YetsIpexcranuitHas MOZIETb (bopmupoBanme, NPUTHPKA, HOpMaJH3aIs,
(YHKLIMOHUPOBAHUE).

b) 3aBUCHMOCTB CTHJIS JINIEPCTBA U YPOBHS MHTEIPAllUU KOMaH/IbI.

C) Peectp HaBBIKOB.

d) [Tapamokc BracTu.

e) MoTuBalys ¥ BO3HArpaxaeHue.

f) Pa6ouue crumu (mpodrmm) D.I1.S.C.



9) [Ipennouturensubie Moaenu B3aumoaeicteus ¢ D.L.S.C.

h) AnbpTepHaTUBHAS KIacCU(PHUKAIMA CTHIICH paboyuero moBeaeHusl.
i) dopmupoBanue 3HPEKTUBHBIX OOPATHBIX CBS3CH.

10. YnpaBienue pacnucaHueM

PaGoTa Hajg pacriicaHueM.

11. Ynpasnenue pecypcamu

a) Tunsl  pecypcos (HEBOCIIPOU3BOIUMBIE, CKJIaIUpyEMBIE, HaKaIlJIMBacMble)
(BOCIIPOU3BOIUMBIE).

b) Obecneuenne MpoeKTa HeOOXOAUMBIMU PECYPCAMH.

c) [TpakTuky 6amaHCUPOBKU OOECIIEUEHHs PECYpPCaMH U CETEBOT'O IIIaHa.

d) Metox ABC-koHTpOIIS.

12. YnpaBneHue puckaMu npoekTa

a) [TonsiTre puCKa, TUIIBI U XapaKTEPUCTUKU PUCKOB.

b) VYpaBiieHuEe pUCKOM — YMEHBILIEHNUE HEONIPEAEIECHHOCTEH, INIAHUPOBAHUE CPBIBOB IIJIaHa.
C) Tunmunsie pucku [T-pa3paboTku.

d) Metox nuaeHTUUKAINH, KAYeCTBEHHBIE U KOJIMYECTBEHHBIE OIICHKH PHCKOB.

e) Crparerun ynpaBieHUs PUCKOM.

f) ®dopmanuzoBanHbie MeToAbI IpuHsATUA pemeHuiit (GERT, JlepeBo pemienuii u T.1.).

)] KonTtpons cobbrtuii, Tpurrepst.

13. ®uHaHCcOBOE 0OOCHOBAHUE MPOEKTA

a) CroumocCTh JA€HET BO BpEMEHH, TUCKOHTHPOBAHHE.
b) Ananu3 6e3yObITOYHOCTH U OKYTaeMOCTH.
C) [IpuBeneHHas CTOUMOCTh M MIOTOKH JIEHEKHBIX CPE/ICTB.

d) Bosspar unsectuiuii, ROI, IRR.

E) Baxnocth cTouMOCTH BllageHus. Pacuer ce0eCTONMOCTH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

du3nyeckasi KyJabTypa

Heab AMCHUNIMHBI:

CdopmupoBaTh MHUPOBO33PEHUECKYIO CUCTEMY HAYyYHO-TIPAKTUYCCKUX 3HAHWUW M OTHOIICHHE K
(bu3HYECKOI KyIbTYpE.

3agauu AMCUUIIINHBIL:

Jns  nocTWKEHUsT IOCTaBICHHOW  LEIM  NpeAycMaTpUBaeTCs  pelIeHHe  CIEeNYHOLIMX
BOCIHMTATEIbHBIX, 00pa30BaTENbHbBIX, PA3BUBAIOIINX U 03JOPOBUTENBHBIX 33/1a4:

- IIOHUMAaHME COLMAJILHOMN poJin (I)HSHHGCKOﬁ KYJBbTYPBI B pa3BUTHU JIMYHOCTU U IIOATOTOBKE €€ K
HpO(l)CCCI/IOHaJIbHOI;’I JCATCIIBHOCTH,

- 3HAHUE HAYYHO- OMOJIOTHYECKUX M MPAKTHYCCKUX OCHOB (PU3UYECCKOU KYJIBTYpPhI U 3JOPOBOTO
o0Opa3a XKu3HH;

- (hpopMupoBaHME MOTHBALIMOHHO-LIEHHOCTHOI'O OTHOLIEHUS K (PU3MUECKON KYJIbTYpe, YCTaHOBKU
Ha 3JI0pOBBIH CTWIb KHM3HHM, (U3NYECKOE CAMOCOBEPIICHCTBOBAHWE M CaMOBOCIIHUTAHHE,
HOTPEOHOCTH B PETYIISPHBIX 3aHATUAX (PU3MUECKUMHU YIIPAKHEHUSIMU U CTIOPTOM.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO TUCHUIINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI
3HATh:

Marepuan paszgena npeayCcMaTpyUBaeT OBIAJACHAE CTYACHTaMU CUCTEMOW HayYHO-TIPAKTUYECKUX
U ClIelUalIbHBIX 3HaHUN, HEOOXOIUMBIX JUIsl MIOHUMAHUS IPUPOJHBIX U COLUAIBHBIX MPOLIECCOB
GyHKIIMOHUpOBaHMS (PU3UUYECKON KyNbTYpbl OOLIECTBA U JIMYHOCTH, YMEHUS UX aJalTHBHOTO,
TBOPYECKOTO  HMCIOJB30BAaHUS JUIsl  JIMYHOCTHOTO M NPO(ECCHOHAIBHOTO  Pa3BUTHUS,
CaMOCOBEPILIEHCTBOBAHMS, OpraHU3alliy 370POBOr0 CTHJIS JKM3HU NPU BBINOJIHEHUH Y4eOHOM,
npodeccuoHaNbHOM U COLIMOKYIBTYPHOH esTenbHOCTH. [IoHuMaTh poiib GU3NYECKON KyIbTYpPbl
B Pa3BUTHUH YEJIOBEKA U NMOATOTOBKE CIIEIIMAIINCTA.

yMeTh:

Hcnonb3oBaTte  (QU3KYIBTYPHO-CIIOPTUBHYIO  JAEATENBHOCTh  JJIS  TOBBIIIEHHS  CBOHUX
(YHKLIMOHATIBHBIX U JABUTAaTENbHBIX BO3MOXKHOCTEH, JUISI TOCTMIKEHUS JIMYHBIX JKU3HEHHBIX U
poeCCHOHATBHBIX LIENIEH.



BJaJ€Th:

CucreMoil TpaKTHYECKUX YMEHUW W HABBIKOB, OOCCTICUMBAIONINX COXPAHEHUE W YKPEIUICHUE
3/I0POBbSI, Pa3BUTHE U COBEPIICHCTBOBAHWE TMCUXO(U3MUECKUX CIOCOOHOCTEH W KadecTB (C
BBITIOJTHEHUEM yCTAHOBJICHHBIX HOPMATHBOB TIO 00IIel (PU3NIECKONM M CIOPTUBHO-TEXHUIECKON
MOATOTOBKE).

Tembl 1 pa3aeibl Kypcea:
1. O®DII (obmas pusnyeckas MoAroToBKA)

dusnueckas MMOATOTOBJICHHOCTh 4YCJIOBCKA XapPAKTCPU3ZYCTCA CTCIICHBIO PA3BUTUSA OCHOBHBIX
(I)I/I3I/I‘-I€CKI/IX Ka4d€CTB — CHJIbl, BBIHOCJIMBOCTHU, I‘I/I6KOCTI/I, 6BICTpOTLI, JIOBKOCTH U KOOpAWHAIINU.

W nest KOMIUIEKCHON MOATOTOBKH (PU3HUECKUX CIIOCOOHOCTEH TI0AeH HET ¢ ITyOOKOM IPEBHOCTH.
Tak myuyiie pa3BUBaIOTCS OCHOBHbBIE (DU3MUECKHE KaueCTBa YEIOBEKa, HE HAPYIIAETCS TapMOHHUS
B JICSITENILHOCTH BCEX CHCTEM U OPraHOB 4eNoBeKa. Tak, K mpuMepy, pa3BUTHE CKOPOCTHU JAOKHO
MPOUCXOANTh B E€IUHCTBE C PA3BUTHEM CHJIbI, BBIHOCIHMBOCTH, JIOBKOCTH. MMeHHO Takas
CIXKEHHOCTb U MPUBOIUT K OBJIAJICHUIO )KM3HEHHO HEOOXOIMMBIMU HaBBIKAMH.

@®uznyeckue KayecTBa M JBUTATEIbHbIE HABBIKM, IIOJIyUEHHBIE B peE3yJbTaTe (U3MUECKUX
3aHSTHI, MOTYT OBITh JIETKO IEPEHECEHbl YEJIOBEKOM B JIpyrue OO0JacTH €ro JeATeNbHOCTH, U
CHOCOOCTBOBATh OBICTPOMY HPUCIOCOOJICHUIO YETOBEKa K HM3MEHSIOIIMMCS YCIOBHSM Tpyna
ObITa, YTO OYEHb BaXKHO B COBPEMEHHBIX KU3HEHHBIX YCIOBHUSX.

Mex(z[y pa3sBUTHEM CI)I/ISI/I‘IGCKI/IX Ka4yCCTB H CI)OpMHpOBaHI/IeM ABUI'aTCIIbHBIX HABBIKOB
CYHICCTBYCT TCCHAA B3aUMOCBS3b.

JlBurarenbHble KadecTBa (OPMHUPYIOTCSI HEpPaBHOMEPHO M HEOAHOBpeMeHHO. HauBbicuine
JOCTUKEHUS B CUJIE, OBICTPOTE, BBIHOCIMBOCTH JOCTUTAIOTCSA B Pa3HOM BO3pacTe.

ITousTHE O CHIIE ¥ CHJIOBBIX KaUeCTBaX.
.HIOI[I/I BCEeTrAa CTPEMUIINCH OBITH CHIILHBIMU U BCCT A yBaKaJiu CUITY.

Paznnyaror MakcuMaibHy0 (a0COIOTHYIO) CHITY, CKOPOCTHYIO CHJTY M CHUJIOBYIO BBIHOCIIUBOCTb.
MakcumManbHas CHJIa 3aBUCUT OT BEJIMYMHBI MONEPEYHOT0 ceueHus: MbImbl. CKOpocTHas cuiia
OTIPENIETISIETC CKOPOCThIO, C KOTOPOW MOKET OBITh BBIMOJTHEHO CHJIOBOE YINPAXHEHUE WU
CWJIOBOH mpueM. A cuioBasi BBIHOCIMBOCTb OMNPENENSETCS MO YHUCIY HMOBTOPEHHM CHUIOBOTO
YIPA)KHEHMS 10 KpallHEW yCTaJIOCTH.

JUnis pa3BUTUS MAaKCHUMAJIbHOM CHIIBI BBIpAOOTaH METOJl MAaKCUMAaJIbHBIX YCHUIIMH, paCCUMTAHHBIN
Ha pa3BUTHE MBILIEYHONW CHUJIBI 332 CUET MOBTOPEHUS C MAKCHUMAJIbHBIM YCUJIMEM HEOO0XOIUMOIo
yIpaKHEHUs. ISl Pa3BUTHS CKOPOCTHOU CHJIBI HEOOXOAUMO CTPEMHUThCS HAapalluBaTh CKOPOCTh
BBITIOJIHEHUS YIIPAKHEHUH WM TPH TOW K€ CKOPOCTH MpUOaBiIATh Harpy3Ky. OIHOBpEMEHHO
pacTeT U MakCMMaJlbHas CWJIa, a Ha Hel, Kak Ha ruiardopme, popMupyetcs ckopocTHas. J[is
pa3BUTHS CHJIOBOW BBIHOCIHMBOCTH IPHUMEHSIETCS METOJ <10 OTKa3a», 3aKJIIoYarouiuiics B
HENPEPHIBHOM YIPAXKHEHUU CO CPETHUM YCUITUEM JI0 MOJTHON yCTaIOCTH MBILIII.

UtoOBI pa3BUTh CUITY, HY)KHO:

1. prCHI/ITL MBIIICYHBIC I'PYIIIILI BCET'O ABUTATCIIBHOTO allliapara.



2. Pa3BuTh CIIOCOOHOCTH BBIIEPKUBATh Pa3IMYHbIC YCUIIUS (AMHAMUYECKUE, CTATUYECKUE U Jp.)

3. IIpuoOpecTu yMeHHE pallMOHATIBHO UCIIOJIb30BATh CBOIO CHUILY.

Jns OwicTporo pocra CHIIBI HEOOXOAMMO TIOCTENEHHO, HO HEYKIOHHO YBEJIMYUBATH BEC
OTSTOIIEHUN U OBICTPOTY IBMKEHHM ¢ 3TUM BecoM. Cuiia 0co6eHHO (PPEKTUBHO paCTET HE OT
paboThl OOJIBIION CYMMapHOW BEJIMYUHBI, @ OT KPAaTKOBPEMEHHBIX, HO MHOTOKPAaTHO HHTEHCUBHO
BBITNOJHAEMBIX yrpaxxHeHH. Pemaromee 3HaueHue A1 GOpMUPOBAHUS CHIIBI UMEIOT IOCIIETHUE
MOTBITKY, BBINONHsSEMble Ha ¢GoHe yromieHus. Jlyis moBbimieHUS 3(PQPEKTUBHOCTH 3aHATUN
PEKOMEHJIyeTCsl BKJIIOYaTh B HHUX BCJEI 32 CHJIOBBIMU YIPAKHEHHUSIMHU YIPAKHEHUS
JUHAMUAYECKHE, CIOCOOCTBYIOIINE PACCIIa0ICHUIO MBIIII] U MPOOYKIAIOIINE TTOJ0KUTEIbHBIC
SMOIIUU — UTPBI, TUTABAHUE U T.II.

VYpoBeHb CHIIBI XapaKTepU3yeT omnpeaeneHHoe MOp(odyHKIIMOHATEHOE COCTOSTHUE MBIIIEYHON
CUCTEMbI, 00eCTIeunBaloIeH ABUTaTEIbHYIO, KOPCETHYIO, HACOCHYIO U OOMEHHYIO (DYHKIIMH.

KopcerHass ¢yHkius oOecrneyrBaeT IMpH OMPEICICHHOM MBIIICYHOM TOHYCE HOPMAabHYIO
OCaHKy, a Takke (QYHKIMH T[03BOHOYHMKA M CIHUHHOIO MO3ra, NPEAYyNpekiaas TaKue
pacnpocTpaHEeHHBIC HapylmieHUS W 3a00JIeBaHUS KaKk JeQeKThl OCaHKH, CKOJHO3bI,
ocTeoXxoHApo3bl. KopceTHass (YHKIUS KHMBOTA WTPACT BAKHYIO POJIb B (DYHKIMOHUPOBAHUU
MIEYCHH, JKETyKa, KAIICUHNKA, TI0UeK, TPEAYIPEeKIas Takue 3a00IeBaHUs KaK TaCTPUT, KOJIUT,
XOJISIIUCTHT M JIp. HEIOCTATOYHBIM TOHYC MBI HOT BEACT K PA3BUTHIO IIJIOCKOCTOIIHS,
pacuImpeHuio BeH u TpoMoodieouTy.

HenocraTounoe KOJIWMYECTBO MBIIICUHBIX BOJIOKOH, a4 3HA4YUT, CHHXKCHUC OOMEHHBIX IMpouccCCcoOB B
MbIHIax BCACT K O KUPCHUIO, ATCPOCKIICPO3Y U APYI'UM HCI/IH(I)CKI_II/IOHHLIM 3a001€BaHUsIM.

Hacocnast ¢yHKIUsT MBI («MBIIIEYHBIH HACOC») COCTOMT B TOM, YTO COKpAIlICHHUE 0O
CTaTHYECKOE HAIPSHKCHHE MBIII] CIIOCOOCTBYET TICPEABM)KCHHIO BEHO3HOH KpPOBH  II0
HaIPaBJIECHUIO K CEPIILy, YTO UMEET OOJBINOE 3HAYCHUE NMPU 00ECTIEeYeHUH 00I1Ier0 KPOBOTOKA U
TuMGpOTOKA. «MBIIIEYHBIA HACOC» PA3BUBACT CHITY, MPEBHIMIAIONTYIO Pa0OTy CEpICIHON MBITIIIIBI
U o0ecrieyrBaeT HAIOJHEHUE MPABOT0 KEIyJ0YKa HEOOXOIUMBIM KOJIMYEeCTBOM KpoBH. Kpome
TOTO, OH UTPAET OOJBIIYIO POJIb B MEPEABIKCHUN JIMM(BI U TKAaHEBOW >KHUJIKOCTH, BIIHSS TEM
CaMbIM Ha TPOIIECCHl BOCCTAHOBIICHUS M yIAJIEHUS MPOIYKTOB oOMeHa. Hemocrarounas pabora
«MBIIIEYHOTO HACOCA» CIOCOOCTBYET Pa3BUTHIO BOCHAIUTEIBHBIX IMPOIECCOB U 00Pa30BaHUIO
TPOMOOB.

Takum o6pa30M HOPMaJIbHOC COCTOSAHHC MBIIIIEYHOM CHCTEMBI SBISETCS Ba)KHBIM MU YKHM3HEHHO
HCO6XO,I[I/IMI>IM YCJIOBUEM .

ypOBeHI) COCTOSIHUSI MBIIIICYHOM CHCTEMEI OTpaXacTCsd MOKa3aTcjieM MBIIIICUHOM CHUJIEL.

N3 atoro CJICOAYCT, YTO I 300POBbA HCO6XOI[I/IM OHpCI{CJ’IeHHHI\/’I YPOBCHb Pa3BUTHA MBLIIII B
LIEJIOM U B KaXKJI0M OCHOBHOI MBIIIEYHOM rpymnme — MbIax CIrHbI, I'PyIu, 6pIOIJ_IH01"O mnpecca,

HOT, PYK.

Pa3BuTHe MBI MPOUCXOJUT HEPABHOMEPHO KaK IO BO3PACTHBIM IOKa3aTelsiM , TaKk W
uHAMBUAYalbHO. [loaTOMY He cnenyer popcrupoBaTh BIXOJ Ha JIOJDKHBIM YpOBeHb y aetel 7-11
net. B Bo3pacre 12-15 net HaOmroaeTcs 3HaYMTENbHOE YBEIMYEHUE CUIIBI U HOPMATHBBI CHIIBI Ha
nopsA0K Bo3pacratoT. B Bo3pacte 19-29 net npoucxoaut oTHOCUTENbHAsA cTabunu3anus, a B 30-
39 et — TeHIEHIUS K CHIDKEeHUIO. [TpH yrpaBisieMoM BOCIIUTAHHH CHITHI TieJiecooOpaszHo B 16-18
JIET BBINTH HAa HOPMATUBHBIN YPOBEHb CHIIBI M MOAIEPKUBATh ero 10 40 ser.



Heo0X01M0 ITOMHUTB, YTO MEXK/Y YPOBHEM OTICIBHBIX MBIIICUYHBIX TPYIII CBSI3b OTHOCUTEIBHO
cinabas u MMO3TOMY HOPMATHUBBI CUJIBI JOJIZKHBL OBITH KOMIIJIEKCHBIMH M OTHOCHUTEILHO MMPpOCTBIMU
IpU BBINOJIHEHUH. JIydIie TecThl — 3TO YINPaXHEHUsS! C MPEOJOJICHUEM MAacChl COOCTBEHHOTO
Tela, KOrJa YYUTHIBaeTCs He aOCONIOTHAs CHIa, a OTHOCHTENbHAs, YTO ITO3BOJISET CITIAHUTh
pasHuIy B aOCONIOTHOW cuie, OOYCIOBICHHYIO BO3PAacTHO-TIOJIOBBIMH M ()YHKIIMOHAJIBHBIMH
daxTopamu.

HopMmanbHblii ypoBeHb CUJIBI — HEOOXOIMMBIM (akTop UIsl XOPOLIEro 310pOBBS, OBITOBOIA,
npoecCuoHaNBHOM TPYJ0CIIOCOOHOCTH.

JlanpHenniee MOBBIIEHUE YPOBHSI CWJIBI BBIIIE HOPMAaTUBHOI'O HE BIMSAET HAa YCTOMYUBOCTH K
3a00/1€BaHUAM U POCT MPOQPECCHOHATBHON TPYAOCIOCOOHOCTH, Iie TpeOyeTcsl 3HauUTEIbHas
¢dusnueckas cuna.

I'nbxocth U MCTO/JHKa €€ Pa3BUTHUSI.

HOI[ THOKOCTBIO IOHHUMAIOT CIIOCOOHOCTH K Mmax IIO aMIUIMTYy€ MABMXXCHHUAM B CyCTaBax.
['n6xocTh - MOphHOPYHKITMOHATBHOE JBUTATENIbHOE KauecTBO. OHA 3aBUCHUT:

- OT CTPOEHHUs CYCTaBOB;

- OT JIACTUYHOCTH MBIIIIL U CBSI3049HOIO aIapara;

- OT MEXaHU3MOB HEPBHOM PETYJISILIUU TOHYCA MBIIIIII.
PaznuuatoT akTUBHYIO U NACCUBHYIO TMOKOCTb.

AKTHBHas THOKOCTh - CIIOCOOHOCTBH BBITIOJNHSATH JBMKCHHSI C OOJBIION aMIUTMTYIOH 3a CUeT
COOCTBEHHBIX MBIIICUYHBIX YCUIIH.

[TaccuBHast THOKOCTH - CIIOCOOHOCTH BBIMONHSTH IBUMKEHHS C OONBIION aMIUIUTYION 3a cueT
NEHCTBUS BHEUIHMX cui (MapTHepa, TsSkKecTh). BenuunHa mMacCMBHOM THOKOCTH BBIIIE
[oKasarejieil akTUBHOU THOKOCTH.

B nocnemnee Bpemsi MmojydaeT paclpoCTpaHEHHWE B CIOPTHBHOM JIMTEpaType TEPMHUH
“crienanbHas TMHOKOCTH” - CIMOCOOHOCThH BBITIOJNHATH JABWXKEHUS C OOJIBIION aMILTUTYION B
CyCcTaBaxX W HAINpaBIICHUSX, XapaKTEPHBIX i1 M30paHHOW CHOPTHMBHOW crneruanu3anuu. [lox
“o011ei rHOKOCTHIO”, B TAKOM CITy4yae, IOHUMAeTCsl THOKOCTh B HauboJjiee KPyMHbIX CycTaBax U B
Pa3INYHBIX HANpPaBICHUSX.

KpOMe MNEPCUUCIICHHBIX BHYTPCHHUX (1)aKTOp0B Ha THOKOCTHh BJIMSIIOT M BHEIIHHE q)aKTOpBIZ
BO3pPacT, IOJ, TCJIOCIIOKCHHUEC, BpPEMs CYTOK, YTOMIICHUC, PA3MHUHKA. [Toka3arenu TUOKOCTH B
MIIaIINX U CPCAHUX KJIacCax (B CpeI[HeM) BBIIIIE MTOKa3aTene CTAapUICKIIACCHUKOB, HaMOOJIbIINH
pupocT AKTUBHOU T'MOKOCTH OTMEYACTCS B CpCAHUX KJIaCcCax.

[TonoBeie paznuyusi OMpPEesioT OHOJOTHYECKYI0 THOKOCTh y neBouek Ha 20-30% BbImie mo
CpaBHEHHUIO ¢ MaJlbunkamu. JIydiie oHa COXpaHsAeTCs y KCHIIUH U B TIOCIEIYIOIICH BO3pacCTHON
MePUOJIUKE.

BpCMH CYTOK TaK3’KC BJIUMSACT Ha FI/I6KOCTB, C BO3pAaCTOM 3TO BJIIMSAHUC YMCHBIIACTCA. B YTPCHHUC
4yachl THOKOCTh 3HAYUTEILHO CHHUIKCHA, JIYUIIHNC IMOKa3aTCJIn THOKOCTH OTMeUaroTces ¢ 12 A0 17
qacoB.



YToMiIeHHE OKa3bIBACT CYIIECTBEHHOE M IBOMCTBEHHOE BIMsIHUE Ha THOKOCTh. C OJTHOM CTOPOHHI,
K KOHIIy pa0OThl CHIKAIOTCS MOKA3aTeN CHJIbI MBIIIII, B PE3yJIbTaTe Yer0 aKTUBHAS TMOKOCTh
ymenbiiaercss 10 11%. C apyroil cropoHbl, CHMKEHUE BO30Y)KIEHHUS CHJIBI CIOCOOCTBYET
BOCCTAHOBJICHHIO JIACTHYHOCTH MBI, OTPAHUYUBAIONINX aMIUTUTYAY JABMKCHUS. TemM caMbIiM
MOBBIIIACTCS MMACCUBHASI THOKOCTD, MMOABMKHOCTH YBeIrnauBaercs 10 14%.

HebnaronpustHsle TeMnepaTypHble YCIOBUS (HU3Kas TEMIEpaTypa) OTPULATENIbHO BIMSIOT Ha
BCE PAa3HOBHJHOCTH THMOKOCTU. Pa3zorpeBaHue MbIII] B MOATOTOBUTEIHHOM YacTu ydeOHO-
TPEHUPOBOYHOTO  3aHSATHsSI IEpe]  BHIIOJHEHHEM OCHOBHBIX  YIPaKHEHUH  MOBBIIIAET
MOJIBUJKHOCTD B CyCTaBax.

Mepuinom THOKOCTH SIBISAETCS aMIUIUTyAa ABMOKEHUH. [l moiydeHus TOYHBIX JAHHBIX 00
aMIUIUTy€ JABWOKECHUM  MCHOJIB3YIOT METOJbl CBETOBOM  PErMCTPAllMM: KUHOCBEMKY,
UKJIOrpaduio, peHTTEHO-TEICBU3UOHHYIO ChEMKY H JIp. AMIUIMTYA JIBW)KCHUH H3MepseTcs B
YIJIOBBIX I'pajsycax WIA B CAHTUMETPAX.

CpencrTBa 1 METOJIBI:

Cpe,[[CTBOM Pa3BUTHA THOKOCTH SIBIISIFOTCS YIIPA’)KHCHUS HA pACTATUBAHU. Hx ACJAT Ha 2 IpYIIIbI:
AKTHBHBIC M IIACCUBHLIC. AKTHBHEIC YIIpa)KHCHUA:

- onHO(a3HBIE U MPYKUHUCTHIE (CIIBOCHHBIE, CTPOCHHBIC) HAKJIOHBI,

- MaxoBbI€ U (PUKCUPOBAHHBIE;

- CTaTUYECKHE YIPAXXKHEHUS (COXPAaHEHHE HEMOABUKHOTO MOJIOKEHUS C
MaKCUMAaJIbHOW aMILTUTYAOM).

[TaccuBHBIC yIpakHEHUS: 11033 COXPAHSACTCS 32 CYET BHEIIHUX CWI. [IpuMeHsst uX, JTOCTUTAIOT
HauOOJIBIIMX T[MOKa3areiaed TruOKocTu. /[l pa3BUTHA aKTUBHOM THOKOCTH A()(PEKTUBHBI
VIIPaXHEHUS Ha PaCTATUBAHUE B JHHAMHUYECKOM PEKIME.

OO6miee Meroanueckoe TpeOOBaHME /I Pa3BUTUS THOKOCTH - 00s3aTE€NbHBIN pa3orpeB (10
HOTOOTI[GJ'IGHI/I?[) nepezl BBITIOJITHCHUCM ynpa)KHeHI/II\/’I Ha paCTSIFI/IBaHI/IC.

B3anMHOe cONMpOTUBIEHHE MBI, OKPYXKAIOIIUX CYCTaBbl, UMEET OXpaHUTEIbHbIN 3(deKT.
VIMeHHO NO3TOMY BOCHHMTaHHE TMOKOCTH JOJDKHO C 3armacoM o0OecrednBaTh TpeOyeMyr Max
aMIUIUTYy IBUKCHHUI U HE CTPEMHUTHCS K NIPEEIbHO BO3MOKHOM CTeNeHU. B nocinennem ciydae
3TO BEJET K TPAaBMUPOBAHUIO (PACTSKEHUIO CYCTaBHBIX CBSI30K, IPUBBIYHBIM BHIBUXAM CYCTaBOB),
HapyILIEHUIO MPAaBWIBHONW OCaHKH.

MpBinel  MaIOPACTSKUMBL, [TOTOMY OCHOBHOM METOJ BBINIOJIHEHUS YNPAXHEHWW HaA
pacTsruBaHue - TOBTOPHBIN. Pa30Boe BhINIOTHEHHUE yIIpakKHEHUH He 3P (deKkTHBHO. MHOropazoBble
BBIIIOJIHEHUS BEAYT K CYMMHPOBAHUIO CIE€NOB YIPAXXKHEHUS U YBEIMYEHHE aMIUIUTYHbI
CTAHOBUTCS 3aMETHBIM. PEKOMEHIyeTCsl BBINOIHATD YIIPAKHEHUS HA PACTATMBAHUE CEPUIMU 110
6-12 pa3, yBenuuuBas aMIUIUTY1y ABHKEHHUN OT CEpUHU K cepur. Mex 1y cepusiMH 11e1ecoo0pa3Ho
BBITOJIHATH YIPAXKHEHUS HA pacciablieHue.

Cepuu ynpa)kHEHUW BBIMOJHSIIOTCS B ONPEAEICHHON MOCIEA0BATEIbHOCTH
- VI PYK,
- UI TYJIOBUILA;

- JUIA HOT.



Bornee ycnemHo mpoMCXOAUT BOCIHTAHUE THOKOCTH TPU €XKETHEBHBIX 3aHATHAX WM 2 pa3a B
JeHb (B BUE 3a1aHuil Ha 7oM). Haunbonee 3¢ (hekTHBHO KOMIUIEKCHOE TPUMEHEHHE YIPaKHEHUN
Ha pacTaruBaHue B cienyronieM coudetanuu: 40% ynpakHeHUM akTUBHOro xapakrtepa, 40%
YOpaKHEHU maccuBHOro xapaktepa u 20% - cTaTH4YecKoro. YIpaKHEHUsI HAa pacTATMBaHUE
MOYKHO BKJIIOYATh B JIIOOYIO 4acTh 3aHSATHI, OCOOEHHO B MHTEpBAJaX MEXIy CHJIOBBIMH H
CKOPOCTHBIMHU YIPAXHEHUSIMHU.

B MiammieM mikoJbHOM BO3pacTe MPEUMYIIECTBEHHO MCIOIB3YIOTCS YIPAKHEHHSI B aKTHBHOM
JTMHAMUYECKOM pPEXHMe, B CPEJHEM M CTaplieM Bo3pacTe - BCe BapuaHThL. [Ipuuem, eciu B
MIIQJIIIUX W CPEAHUX KJIACCaX pPa3BHBAETCS TMOKOCTHh (Pa3BUBAIOIIMN PEXKHM), TO B CTapIIMX
KJIaccax CTaparoTCsl COXPAHUTh JIOCTUTHYTHIN YPOBEHD €€ pa3BUTHS (ITOICPKUBAIOIIUI PEXKUM).
Haunnyumme nokaszaTtenn ruOKOCTH B KPYITHBIX 3BEHBSIX Tesla HaOo1aroTest B Bo3pacre 10 13-14
JIeT.

3akaHuyMBas PACCMOTPEHHE pa3BUTUS (U3MYECKHX KayecTB B IHporecce (U3NIECKOTO
BOCIIMTAHUS, CIEAYET aKLEHTUPOBATh BHUMAaHHE HAa B3aMMOCBS3M MX PA3BUTHUSI B LIKOJIBHOM
Bo3pacte. Tak, pa3BUTHE OJHOI'O Ka4eCTBa CIIOCOOCTBYET POCTY IOKa3aTellel APYyrux (pU3nuecKux
kadecTB. VIMEHHO 3Ta B3aUMOCBS3b 00YCIOBIMBAET HEOOXOIUMOCTh KOMIUIEKCHOIO HOAXOa K
BOCIIUTaHHIO (PU3MYECKMX KAYECTB Y IIKOJIBHUKOB.

3HauyMTeIbHbIE MHBOJIIOIMOHHBIC U3MEHEHUSI HACTYIAIOT B MTOKUJIOM U CTap4YecKOM Bo3pacte (B
CBSI3U C M3MEHEHUEM COCTaBa MBI M yXY/IIEHUEM YIPYro-3JacTUYeCKHX CBOMCTB MBIIIL U
cBsA30K). HyXHO HpOTHBOAEHCTBOBATH PErpecCUBHBIM HM3MEHEHUSM IyTEM HCIOJIb30BaHUS
CHeLHaIbHbIX YIPAKHEHUH ¢ TeM, YTOOBI OJAEPKUBATh THOKOCTh Ha YPOBHE, OJIM3KOM K paHee
JOCTUTHYTOMY.

BriHOCIMBOCTE.

BriHOCAMBOCTE OmpenensieT BO3MOKHOCTh BBITOTHEHUS JTUTEIIBHOW PaOOTHI, TPOTUBOCTOSHUS
YTOMJICHHUIO. BRIHOCTTUBOCTE pelIalommumM 00pa3oM OMpeiesisaeT yCeX B TAKMX BUJIaX CIOPTa, Kak
JBDKU, KOHBKH, TUTABaHUE, 0T, BEJIOCIIOPT, TPeOIIs.

B CIiopTe 1104 CJIOBOM  «BBIHOCIHMBOCTB» IOAPA3YyMCBACTCSA CIIOCOOHOCTh  BBIIIOJIHSATH
HWHTCHCHUBHYIO MBIIICYHYTO pa60Ty B YCJIOBHAX HEAOCTAaTKa KHCJIIOpOJA. Pa3npie moau 1o-
pa3sHOMY CIIPABJIAOTCA CO CIIOPTUBHBIMH HAI'PY3KaMMU. KOMy-TO OHU JOCTAIOTCH JICTKO, KOMY-TO
C HAIpsAXKCHUCM, TAaK KaK BCC€ 3aBUCUT OT HHI[HBHHyaHLHOﬁ YCTOﬁQHBOCTH YCJIO0BCKa K
KHCJ’IOpOI[HOfI HEOAOCTATOYHOCTH.

Kucnoponnas HemoCTaTOYHOCTh BO3HUKAECT NPHU 3HAYUTENBHOW (u3mueckoil Harpyske. He
ycrieBas MOJIydUTh U3 aTMOC(EPHOTro BO3/IyXa HEOOXOIUMBIN KUCIOPOI, OPraHU3M CIIOPTCMEHA
BBIPa0aTHIBAET PHEPTHUIO 33 CUET aHAIPOOHBIX PEAKITUH, TPU STOM 00pa3yeTcst MOJIOYHAsI KUCIIOTA.
Jnst BOCCTaHOBJICHHSI HAPYIIEHHOTO PAaBHOBECHS U MCIOJIb3YETCS MOJIyYaeMbli 1ocie GuHuIIa
«KUCJIOPOJHBIA JONT». YUEHbIE YCTAHOBWJIHM, YTO, YE€M BBIIIE KHUCJIOPOJIHBINA JIONT TIOCIe
npeaeabHON paboThl, TEM OH 00J1a7aeT OOJIBIIMMH BO3MOXKHOCTSIMU pab0TaTh B OECKUCIOPOIHBIX
YCIIOBHSIX.

CerCT BBIHOCJIIMBOCTH — B HaHpaBHCHHOﬁ MNOoATrOTOBKC OpraHuU3Ma. I[JBI Pa3BUTHA 061116171
BBIHOCJIMBOCTH HCOGXOI[I/IMBI YIIpa)KHCHUSA CpC,[[HCﬁ HHTCHCUBHOCTHU, MJIUTCIBHLIC 110 BPCMCHU,
BBITIOJIHACMBIC B PABHOMCPHOM TCMIIC. C IMPOTrpE€CCUBHBIM BO3PACTAHUCM HAIPY3KHU IO MCPE
YCUJICHUA TTIOATOTOBKH.



B 3HauuTenbHOW Mepe BBIHOCIMBOCTH 3aBUCUT OT JACSATEIBHOCTH CEPACYHO-COCYAUCTOM,
IBIXATENbHBIX CHUCTEM, O3KOHOMHBIM pacxojoBaHueM »Hepruu. OHa 3aBHUCHUT OT 3amaca
IHEPreTHUECKOTO cyOcTpaTa (MBIIIEYHOTO TIIMKOTEeHA). 3amachl IITMKOTeHA B CKEJIETHBIX MBITIIIIAX
y HETPEHMPOBAHHBIX JIIOJEH cocTaBisgeT okoio 1,4%, a y croprcmenoB — 2,2%. B npouecce
TPEHUPOBKU HA BBIHOCIMBOCTH 3amachl MIMKOT€HA 3HAYUTENBHO yBenuuuBatoTcs. C Bo3pacToM
BBIHOCJIMBOCTH 3aMETHO MOBBIIIAETCA HA MIPU 3TOM CJIEIYET YUUTHIBATH HE TOJIBKO KaJICHJAPHBIH,
HO ¥ OMOJIOTUYECKUM BO3PACT.

Yewm BoIIIC YPOBCHb aBpO6HI)IX BO3MO)I(HOCTCI>'I, TO €CTb BBIHOCIIMBOCTH, TEM JIYHYIIC IIOKA3aTCIINU
ApTEPHUAIBHOI0 HaBJICHUA, XOJCCTCPUHOBOI'O 06MeHa, YYBCTBUTCIIBHOCTH K CTpECCaM. HpI/I
IMMOHMXKXCHHUHU BBIHOCIMBOCTH ITOBBIIACTCA PHUCK HIICMHUYCCKHX Oone3Hen cepanua, ITOABJICHUA
3JIOKaQYCCTBCHHBIX HOBOO6paSOBaHI/II>'I.

JIOBKOCTh U MCETOABI €€ BOCIIMTaHU .

Ilox 710BKOCTBIO noaApa3yMeBacTCAd CIIOCOOHOCTh YeJI0OBEKA K 6LICTpOMy OBJIaICHUKO HOBBIMH
JBHMOXCHHUAMU HIIM K 6LICTpOI>'I HGPGCTpOﬁKe JBUTATEIBHOM JIEATECILHOCTH B COOTBETCTBUU C
Tp€6OBaHI/IHMI/I BHE3aITHO M3MCHHUBILICHCS CUTyalluH.

Bocmuranue J0BKOCTH CBS3aHO C IIOBBIINICHHEM CIIOCOOHOCTH K BBIIOJHCHHIO CIIOKHBIX IIO
KOoopAuHanuu HBHH(CHHﬁ, 6I)ICTpOMy NEPCKIOYCHUTIO OT OJJHUX JABUTATCIIBHBIX aKTOB K JPYIr'UM U
C BBIpa6OTKOI>'I YMCHU HeﬁCTBOBaTb Hauboee I_ICJ'ICCOO6p33HO B COOTBCTCTBHH C BHC3AIIHO
HU3MCHUBIIMMUCA YCJIOBUAMU WM 3ala4aMU (T.C. CIIOCOOHOCTD 6BICTpO, TOYHO M 5KOHOMHO
pemiaTh CIOKHYIO ABUTI'ATCIIbHYIO sanaqy).

Koopaunupyromiye criocoOHoCTH:
1) cnocoOHOCTH KOOPAMHUPOBATH JBUKEHUSI IPU IIOCTPOSHUU JIEHCTBUS;

2) criocOOHOCTh NEPECTPOUTH UX UI U3MEHEHHUs MMapaMeTpoB JICHCTBUS WM MEPEeKIIOYeHUE Ha
JIpyroe IelCTBUE IPU U3MEHEHNUHN YCIIOBHIA.

JIOBKOCTB XapakTepHu3yeTcs KOOpJAUHAIIMEN U TOYHOCThIO ABMKEHUI. KoopanHauus ABUKEHH -
OCHOBHOIl KOMIIOHEHT JIOBKOCTH: CIIOCOOHOCTh K OJHOBPEMEHHOMY U IOCIIEOBATEIHLHOMY
COTIACOBaHHOMY COYETaHUIO IBUKeHUI. OHa 3aBUCUT OT YETKOW U COpa3MepHOI pabOTOM MBI,
B KOTOPOM CTPOI0 COrIacOBaHbl Pa3jIMyYHbIE 110 CUJIE U BPEMEHU MbILIEUHbIE HAIIPSKEHHUS.

HekoTtopsie aBTOpBI ONPEAENA0T KOOPANHALIUIO IBUKEHHUM II0-pasHOMY, aKLICHTUPYS BHUMaHUE
Ha onHoW u3 ee cTopoH. H.A. bepHuuTeiiH, npuHUMas BO BHUMAaHHE BHEUIHIOIO CTOPOHY
KOOPJIMHAIMK JIBMDKEHUM, ONpeserseT ee Kak NpeojlojieHHe M30BITOUHBIX CTyNEHEeH cBOOOAbI
JBUKYILIETOCS OPraHa, T.€. IPEBPALLEHUE €T0 B YIIPABISAEMYIO CUCTEMY. 3BEHO TeJla IBUIKETCS 110
PaBHOJCHCTBYIOLIEH BHYTPEHHUX, BHELTHUX U PEAKTUBHBIX CUII. L[eHTpanbHas HepBHAs CHUCTEMA
HOJy4aeT OT MPONPHOPELENTOPOB JBHUXKYIIErocs opraHa HMH(popMmanuio 00 OTKIOHEHHH €ro
TPAaEeKTOPUH OT “HaJyIexkaleil” 1 BHOCUT COOTBETCTBYIOIINE MONPAaBKU B 3()(heKTOPHBIN Mporecc.
JlaHHBII NPUHIMI KOOPAMHUPOBAHUS OH Ha3BaJ NPHUHIMIIOM CEHCOPHON KOPPEKIIHH.

Benymee mecto npunamiexut [ITHC. Co3nanne clnoxHEHIIIX KOOPAUMHAINN, HEOOXOIUMBIX IS
OCYIIECTBIIEHUS TPYIHBIX 3a7a4, MPOMCXOAUT 3a CUET BBICOKOW TUTACTUYHOCTH HEPBHBIX
MIPOIIECCOB, 00YCIOBIMBAIOIINX OBICTPOE MEPEKITIOUYCHNE C OJJHUX PEaKIIUii Ha JPYTHUe U CO3/IaHne
HOBBIX BpeMeHHbIX cBsa3eil (H.B. 3umkun, 1970).



JIOBKOCTH B 3HAYUTENBHON CTENEHHU 3aBUCHUT OT UMEIOIErOCs JBUTaTeIbHOIO OnbITa. Bianenne
pa3sHOOOpa3HBIMU JABUraTEIbHBIMH YMEHHUSMH M HaBBIKAMHU MOJOXHUTEIBHO CKa3bIBAaeTCAd Ha
(YHKIMOHATIBHBIX BO3MOXKHOCTSX JIBUTaTeIbHOrO aHamu3aropa. CremoBaTenbHO, JIOBKOCTh
MOXKHO CUUTAaTh NPOSIBICHHUEM JEeeCHOCOOHOCTH (PYHKIIMOHAIBHBIX CHUCTEM YIpaBJICHUS
JBUKEHHUEM U pacIpe/ielICHUs JHepro3arpar.

K ocHOBHBIM (baKTOpaM, OImpeACIIAOIINM JIOBKOCTh, OTHOCATCA: ACATCIIBHOCTD ]_[HC, 0oraTcTBO
JUHAMHUYCCKUX CTEPCOTHUIIOB, CTCIICHb pPa3sBUTHUA CHCTEM, YMCHHC YIIPABJIATH MbIIICYHBIM
TOHYCOM, INOJIHOOCHHOCTb BOCIIPUATHA COOCTBEHHBIX ,Z[BI/I)KCHI/Iﬁ n Oprmanmeﬁ 00CTaHOBKH.
Bce 3t (baKTOpBI TCCHO B3aMMOCBs3aHBEI.

JIOBKOCTb MOXET U3MEPSTHCSI BpEMEHEM OBJIAICHUSI WIIN BBIIIOJIHEHUS JBUTATEIbHOIO AEHCTBUS
(MUH, C), KOOPJAMHAIIMOHHOW CJIOKHOCTBIO BBIMOJHSEMOI0 JACHCTBUSL (OLIEHKA 3JEMEHTOB B
rumHactuke u3 8,9 u 10 6amioB), TOUHOCTHIO BBIOIHSAEMOTO JACHCTBUA (CIAJIOM - KOJUYECTBO
cOUTBIX (hIaKKOB, aKPOOATHKA - BBICOTA, TPYIITUPOBKA, IPAAYCHl B IOBOPOTAX, YCTOWYUBOCTH B
IPU3EMIIEHUN ), PE3YJIbTaTOM (IIPBIKKHU B BBICOTY € IIIECTOM-M, CM).

Cpe,[[CTBa Pa3BUTHA JTOBKOCTH.

Haunbonee 3¢ (ekTHBHBIM CpPEICTBOM CUMTAIOT CIEAYIOUINE YIPaKHEHHs: TMMHACTHYECKHE,
aKpoOaTu4ecKue, JIErKOATIETHIECKUE, CIIOPTUBHO-UTPOBBIC, €INHOOOPCTBA, TOPHOJIBDKHBIE. Y
aKpoOaToOB M TMMHACTOB BBICOKAa TOYHOCTH ABIIKEHHH, W 3aBHCHT OHA OT YPOBHSI CIIOPTHBHOMN
MOJTrOTOBJICHHOCTH. JTa 3aBUCHMOCTH IPOSBISETCS B TOYHOCTH OLIEHKH IMPOCTPAHCTBEHHO-
BPEMEHHBIX HWHTEPBAJIOB W  JO3MPOBAHUS MBIMIEYHBIX ycWwiIMid. [ HWMHacTHUeckue U
aKpoOaTHYeCKHe YIpaKHEHUS Pa3BUBAIOT aHAJTM3AaTOPHBIE CHCTEMBI, OBBIIIAIOT BECTHOYIISIPHYIO
ycroiunBocTh (ocobenno TCO: monwHr, Kavenu, 0aTyT, TMMHACTUYECKOE KOJIECO), Y IyqIIaloT
KOOpJMHAIIMOHHBIE BO3MOXKHOCTH 3aHuMarouuxca. CpoenuanbHo mnonodpanHsle OPY  Ha
COTJIACOBAHWE M TOYHOCTH JBMIKCHUH OCOOCHHO 3()(PEKTHBHBI Ui BOCIIUTAHHUS KOOPAWHAIMU
JIBUKEHUU PYK.

TpoiiHO# MPBIKOK, MPBIKKH C IECTOM, B ITTMHY U BBICOTY CIIOCOOCTBYIOT Pa3BUTHIO ITPEXKIE BCETO
KOOpJIMHAIMK JIBUKEHUH 3aHuMaromuxcsa. Hanbonee »3ppexkTUBHBIM U JOCTYIHBIM CPEICTBOM
BOCIIMTAHUS JIOBKOCTH Yy 3aHHMMAIOLIUXCS SBIIAIOTCS IOABW)XKHBIE M CIHOPTUBHBIE WUIrpbl. OHHU
pa3BHUBAIOT KOOPJAMHALIMIO, TOYHOCTb M COPAa3MEPHOCTh JIBJKEHUH, aHAIIM3aTOPHbBIE CUCTEMBIL. B
CIIOPTUBHO-UTPOBBIX YNPAKHEHUAX MPUOOPETAIOTCS HABBIKU OBICTPBIX U 3(PPEKTUBHBIX
JBKCHUU B HEOXKUJAHHO CIIOKUBLICHCS CUTYALNH.

VYrnpaxHeHuss B eAMHOOOPCTBaX pa3BUBAIOT JIOBKOCTh. bokc, 60opnba, dexToBaHUE pa3BUBAIOT
TOYHOCTh U OBICTpOTY peakiuu. OHu (QOpPMHUPYIOT TaKWe TOHKHE OIIYIIEHHS, KaK “dyBCTBO
JUCTAaHUMU, “AyBCTBO BPEMEHU~, pACHIUPSIS TEM CAMBIM JIBUTATEIIbHBIE BO3MOKHOCTHU YEIIOBEKA.
BappupoBanue TaKTUYECKUX YCIOBHMI B CHOPTHBHBIX UTpax M €IUHOOOPCTBAX CHOCOOCTBYET

CBOEBPEMEHHOW NEPECTPOUKE JBUTATEIBLHOMN NEATENBHOCTH.

CKOpOCTHBIe CITYCKH, CJIQJIOM BBIIIOJHAKTCA B HEIIPEPBIBHO MCHAIOMIUXCA YCIOBUAX M TAKKC
CIOCOOCTBYIOT Pa3BUTHIO JTIOBKOCTH.

MGTOHI/IKa BOCIIUTAaHUS JIOBKOCTH.

OO0umMH  METOIMYECKUMH TpeOoBaHMAMU B Tpolecce OOydeHHs sBIseTcs “HOBHU3HA”
YIPaXHEHUM U MOCTENEHHOE IOBBIINIEHUE MX KOOPAMHALMOHHOM CIOXKHOCTH. [[ns pa3BuTHs
JIOBKOCTH MO>KHO HCIIOJIb30BaTh JIIOObIE HOBBIE YMPAXXHEHUS WIM HW3YUYEHHbIE YINPaKHEHUS C
3JIEMEHTaMU HOBM3HBI. JTO 00ydeHHEe HOBOMY JIOJDKHO OCYILECTBIISTHCS MOCTOsHHO. [IpocTtoe
MOBTOPEHHE U3YUEHHBIX YIPAXXKHEHUI HE BEJIET K Pa3BUTHIO JIOBKOCTH, a JUIUTEIbHBIE TIEPEPHIBHI



OPUBOJAT K IMOTEpPE CHOCOOHOCTH 00ydaTbes (MpHU JUIMTEIBHBIX IEpephiBaX MacTepa Cropra
NpOUrphIBaOT [-pa3psHMKaM MO BPEMEHU OCBOCHHMS HOBOTO 3JEMEHTA). ABTOMAaTH3aLUA
JTUHAMHYECKOTO CTEPEOTHIa aHAJOTHYHA, B U3BECTHOUM CTENEHU, CKOPOCTHOMY Oapbepy U He
CIOCOOCTBYET Pa3BUTHIO JIOBKOCTH.

[TocTeneHHOE MOBBIICHHE KOOPAMHAIIMOHHOW TPYIHOCTH YIMPAXKHEHUS MOXKET 3aKJII0YaThCs B
MOBBILICHUH TPeOOBaHUI:

1) K TOYHOCTH JIBHIKCHHUIA;
2) K MX B3aUMHOU COTJIaCOBaHHOCTH;
3) K BHE3aIMHOCTH U3MEHEHUST 0OCTaHOBKH.

MCTOZ[I/I‘-IGCKI/IC IMPUCMBI, C ITIOMOIIBIO KOTOPLIX PCAIIM3YIOTCA O6H.[I/Ie MCTOAUYCCKUC ITOJTOKCHUA:

- BbINOJHEHHUE I pa3 IIOKa3aHHBbIX KOMIIICKCOB OPY uiM HECHOXHBIX TUMHACTHYECKHX H
aKpO6aTI/I‘leCKI/IX 3JICMCHTOB,

- BBIIIOJIHCHUC yr[pa)KHeHI/Iﬁ OpUTHMHAJIbHBIM (H606BI‘IHLIM) crmocodbom (BLIHOJ'IHCHI/IG nmoar€Ma HE
CHHOﬁ, a MaxoMm; IIpCOJ0JICHUC HpCHHTCTBI/Iﬁ HCTPpaJULIMOHHBIM CHOCO6OM);

- 3€pKaJbHOE BBIIIOJIHEHUE YIPAXKHEHUS (COCKOK B “Uy)XyK~ CTOPOHY, METaHHE WM IPbIKOK
“qy0i” HOTOM MUJIM TOTYOK “UyKOi” pyKoOii);

- IpUMEHEHUE HEOOBIUHBIX UCXOTHBIX MOJIOKEHUN (MIPBIKKU WM Oer crimHoM Brepen). [Ipuemsr
HEOOBIUHBIX JBUTATEIbHBIX 33JaHUN PA3BUBAIOT CIHOCOOHOCTH OBICTPO OO0Yy4YaThCS HOBBIM
JBUKEHUSIM, T.€. “TpeHUpYIOT TpeHupoBaHHocTh [THC”;

- IBMCHCHHUEC CKOPOCTH WJIK TEMIIA ﬂBH)KeHHﬁ;

- U3MCHCHUC IMPOCTPAHCTBCHHBIX TI'PAHUI] (YBCJII/I‘IGHI/IG pa3sMepoB HperITCTBI/Iﬁ NI BBICOTHI
CHapsaa, YMCHBUICHUC IIJIOMAaI0K JJId I/Irpbl);

- BBEJICHHC JIOTOJIHUTEIBHBIX JBYKCHUH (OTIOPHBIN MPBDKOK C MOCICIYIOIIHNM KYBBIPKOM HITH
MMOBOPOTOM B BO3/IyX€);

- I3MEHEHHE MTOCIIE0BATEILHOCTH BIMOIHIEMbIX TBUKEHHUH (3JIEMEHTOB B KOMOMHAIINN );
- KOMIUJIEKCUPOBaHUE BUAOB JEATENBHOCTH (X002 U IPBIKKH, O€r U JOBIIs);
- BBITIOJTHEHUE JIBUKEHUH 0€3 3pUTEIHLHOTO aHAIU3aTopa.

I[aHHBIe MCTOAUYCCKUC IIPUCMBI IMOBBIIIAOT KOOPAWMHAIWMOHHYI CJIOKHOCTDH ynpancHeHHﬁ.
KOOp,Z[I/IHaI_II/IH JBIDKEHMH 3aBUCHT OT TOYHOCTH ﬂBH)KeHHﬁ, YCTOI\/‘ILII/IBOCTI/I BeCTI/I6y.]'IHpHOFO
alrrapara, yMCHHUA paccna6n51TL MBIIIIBI.

TouyHOCTP M COpPa3MEPHOCTh ABUKEHHUH - 3TO CHOCOOHOCTH BBHINOJHATH MX B MaKCHMalbHOM
COOTBETCTBUU C TpeOyemoil ¢opmoit u coaepxanreM. OHH MPEANOIAraloT HATHIUE HE TOJIBKO
TOYHO COTJIACOBAHHOM MBIIIEYHOMN JIESITEIBHOCTH, HO U TOHKMX KMHECTE3WYECKHX, 3pUTEIbHBIX
OIYLIEHUH M XOpOILIeH ABUTATeNbHOW MaMsaTH. COOTBETCTBUE NMPOCTPAHCTBEHHBIX MapaMeTpPOB
JICMCTBHSI 3aJaHHOMY 3TAJIOHY JOCTHIAETCS B3aMMOCBS3bI0 IPOCTPAHCTBEHHOM, BPEMEHHOU M
JTUHAMHYECKON TOYHOCTH JABMXKEHUHN B PA3JIMYHBIX IBUTATENIbHBIX JEHCTBUSIX.



Bocnuranue TOYHOCTH 0OOecreunMBaeTCsl CUCTEMATUYECKMM DAa3BUBAIOILUM BO3/EHCTBHEM Ha
BOCIIPDUATUE M AHAJINA3 IIPOCTPAHCTBEHHBIX YCIOBUW, a OJHOBPEMEHHO M Ha YIIpaBJICHUE
IIPOCTPAHCTBEHHBIMHU ITApaMETPaMH JABUKCHUM.

Pexomenayembie METOAMYECKUE TPUEMBI U TTOJAXO/IbI:

- OPY Ha TOYHOCTH JIBMKEHHI 110 KOMaHIaM;

- pa3MeTKa JUCTaHIMHU, TOCTAHOBKA JOMIOJTHUTEIIbHBIX OPUEHTUPOB B MPBIKKAX UM COCKOKAX;
- METaHHe M0 1eNU (Ha YKa3aHHOE PacCTOSIHUE, B KOP3UHY, IO MUIICHH);

- MPBDKKU U COCKOKU Ha TouHOCTH mipu3emieHus (0,5 x 0,5 m);

- Oer ¢ pa3JIMyHON BEJIMYMHOMN U YaCTOTOM 11ara;

- cOUYeTaHHWEe KOHTPACTHBIX 3a/laHuil (MEeTaHHWEe Ha Pa3Hble PACCTOSHUS WIHM MPEAMETOB Pa3HOTO
Beca Ha OJIHO PacCTOSIHUE, yaapsl 1o BopoTam ¢ 10 u 20 m);

- YIIy4IIeHUE IPOCTPAaHCTBEHH



AHHOTANUM K pa004YUM NMPOrpaMMaM U CIUILINH.
Hanpagsaenue: 01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGOpMaTHKA

Hanpasiennocts: MaTtemaTuka

DOYHKIUMOHAIBbHBIN AaHAJIU3

Heab AMCHUNIMHBI:

W3ydeHue amnmapaTta ¥ METOI0B (PYHKIIMOHATHHOTO aHATN3a, KOTOPHIE IIHPOKO TPUMEHSFOTCS IS
peIlleHUsT COBPEMEHHBIX 3a/lad MaTeMaTHYeCKOW (U3WKH, KBAHTOBOW MEXaHUKH, TEOPHUU
AKCTPEMAaJbHBIX 33]1a4, ONTUMAJIBHOTO YIIPABJIEHUS, U JIP.

3agauu AMCHUIINHBIL:

- I/I3y‘-IeHI/I€ TOITIOJIOTUYCCKUX U MeTquGCKHX HpOCTpaHCTB, HUCCIICAOBAHUE HUX ITOJIHOTHI,
cenapabesbHOCTH, TIOTIOJTHEH NS,

- HU3YUCHUC KOMIIAKTHBIX MHOKCCTB B TOIIOJIOTHYCCKUX U MCETPHUYCCKUX IPOCTPAHCTBAX,
OBJIaICHUEC MCTOJaMH MCCJIICAOBAaHNA KOMIIAKTHOCTH,

- M3YYCHHE JIMHEHHBIX HOPMUPOBAHHBIX MPOCTPAHCTB, CHIILHOM ¥ CJIA00M TOMIOJIOTHH B HHX ;

- HU3YUCHUC TCOpUHU JIMHEWHBIX OT'PaHUYCHHBIX OIICPATOPOB, B 4aCTHOCTH, COHpH)KéHHLIX
OIICPaTOPOB, KOMIIAKTHBIX OIICPATOPOB, U CHeKTpaHLHOﬁ TCOPHHU OIICPATOPOB;

- HU3YUCHUC OCHOBHBIX TMOHSTHI HEIUHEHHOTO q)YHKI_II/IOHaJ'ILHOFO aHaJin3a,
I[H(l)(l)epeHHI/IpOBaHI/IC B HOPMHUPOBAHHOM IPOCTPAHCTBE, TCOPEMBI O HCIIOABUKHBIX TOYKAX.

ITepeyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

0 OIIPCACIICHUA TOIIOJOTMYCCKOTr0 MpPOCTPaHCTBA, 0a3bl TOITIOJIOTHH, TOIIOJIOIMYCCKUEC H
CCKBCHIUAJIBHBIC ONPCACICHUA 3aMKHYTOCTU U 3aMbIKAHWUS MHOXCECTB, HCIIPECPBIBHOCTU
OTO6pa)KeHI/II>'I TOIMOJIOTHYCCKUX MIPOCTPAHCTB, U CBA3b MCIKAY 3TUMH ONPCACICHUAMU,

0 OIIPCACIICHUC METPUUICCKOTO MMpOCTPAHCTBA, ONIpCACIICHUA €ro IIOJIHOTBI n
CeHapa6eJ'IBHOCTI/I, OMpPEACICHUC ITOMOJIHCHUSA HCIIOJIHOTO METPUUCCKOTO ITPOCTPAHCTBA,

O npuHIUN banaxa CKUMAarOmuX OTOOpaXEHUW TOJIHOTO METPUYECKOTO MPOCTPAHCTBA
TEXHHUKY €r0 MPUMEHEHHUS;

W OIIPCACIICHUA TOIOJOIMYCCKOTO0 MW CCKBCHIHUAJIBHOI'O KOMIIAKTa B TOIIOJIOTHYCCKOM
MMPOCTPAHCTBE U UX CBA3b, KpI/ITCpI/Iﬁ KOMITAKTHOCTHU B MCTPHYCCKOM MMPOCTPAHCTBE,

| KpUTCpUn BIIOJIHE OIrpaHUYCHHOCTH MHOXXECTB B CTaHJApPTHBIX MCTPUUCCKHX
IPOCTPaHCTBAX;



O ompeeeHUs] TMHEHHOTO HOPMHUPOBAHHOTO, OaHAXOBa M THIILOEPTOBA MPOCTPAHCTB, U UX
CBOMCTBA;

O CBOWCTBa  OPTOHOPMHUPOBAHHBIX  0a3MCOB B  cemapabelbHBIX  TUILOEPTOBBIX
MIPOCTPAHCTBAX, TEOPEMY O MIPOCKIINU;

0 orpezieNieHUE JIMHEWHOTO OTPaHUYEHHOTO OINepaTopa, AEHCTBYIONIErO0 B HOPMUPOBAHHBIX
MPOCTPAHCTBAX, OMPEIEICHUS HOPMBI OINEpaTopa, MPOCTPAHCTBA JIMHEWHBIX OTPAaHHUYEHHBIX
OIIepaToOpPOB M €ro CBoMcTBa, TeopeMy banaxa—lllteitHraysa;

O ONpEIEICHUE IPOCTPAHCTBA, CONPSDKEHHOE K JIMHEWHOMY  HOPMHUPOBAaHHOMY
pOCTpaHCTBY, TeopeMy Pucca—@Ppere, Teopemy Xana—banaxa, cnabyto u ciadyo™* Tomnonoruto;

O ompeielIeHUE orepaTopa, CONpsHKEHHOTO K IMHEHHOMY OTPaHUYEHHOMY OIIEPaTopy, U €ro
CBOMCTBA;

O oTnpeJIeJICHUE CIEKTPa JIMHEMHOTO OrPaHMYEHHOI0 OIIepaTopa 1 ero CBOMCTBA;

O onpe/ielIeHue KOMITAKTHOTO OIlepaTopa 1 €ro CBOMCTBa, TeopeMbl Ddpenroyibma;

O oTpeieNieHue CaMOCOIPSHKEHHOTO OlepaTropa B TMILOEPTOBOM IMPOCTPAHCTBE, TEOPEMY

I'up6epr—IIMunara;

O onpezaeneHuss MpousBoAHbIX (1o @Ppeme u no ['aTo) HenuHeHOro omneparopa,
JIEMCTBYIOIIETO B HOPMUPOBAHHBIX MTPOCTPAHCTBAX, (DOPMYITy KOHEUHBIX MTPHPAILCHHI;

O teopemy lllayznepa.

yMeThb:

- HCCIea0BaTh IIOJIHOTY H CeHapa6eJ'ILHOCTb MCTPHUUYCCKOI'o IIpOCTpaHCTBA, CTPOHUTH
MOIIOJIHCHUE HCIIOJITHOT'O METPUYICCKOT'O ITPOCTPAHCTBA,

- HCCTIE0BAaTh OTPAHMYEHHOCTD, BIIOJIHE OTPAHUYEHHOCTh M KOMIIAKTHOCTH MHOKECTBA
METPUYECKOTO MPOCTPAHCTBA;

- HCCIICA0BAaTh 3KBUBAJICHTHOCTL HOPM B JIMHEHHOM IIPOCTPAHCTBE, U YMCTh CPABHUBATH
TOIIOJIOI'UH, HOpO)KI[éHHBIe pa3HbIMU HOpMaMH B JIMHEMHOM IMPOCTPAHCTBE;

- BBIYMCIIITD HOPMY M MCCIIEIOBaTh  OTPAaHWYEHHOCTh JIMHEWMHOIO  OIeparopa,
JICHCTBYIOIEIO0 B HOPMUPOBAHHBIX ITPOCTPAHCTBAX;

- HCCIICAO0BATh PA3JIMYHBIC CXOJUMOCTH ITOCJICAOBATCIILHOCTU JIMHEMHBIX OIrpaHUYCHHBIX
OnepaTopoB: 1Mo OHCp&TOpHOﬁ HOPMC U IIOTOYCUHYIO,

- HaXOJUTh CONPSDKEHHBIA OIMEpaTop JUIsl 3aJaHHOTO JIMHEWHOTO OrpaHUYEHHOTO
oreparopa;

- HaxXOJUTh CIICKTP JIMHEMHOT O OrpaHUYCHHOI'0 Ooreparopa, I[CﬁCTByTOH.[CFO B 0aHAXOBOM
MMPOCTPAHCTBE;

- HCCIIeN0BaTh KOMIAKTHOCTh JIMHEHHOTO OrpaHUYCHHOI'0 OIICpaTopa, ,Z[CIZCTB}HOH.[CTO B
0aHaXOBBIX MMPOCTPAHCTBAX;

- BBIYUCIISITH HOPMY CaMOCOIPSDKEHHOTO OIepaTropa, ACUCTBYIOIMIETO B THIHOEPTOBOM
IIPOCTPAHCTBE, C IOMOIIBIO €r0 CHEKTPATILHOTO PaJNyca;



- HaXOJUTh PE30JIbBEHTY KOMIIAKTHOTO CaMOCONPSDKEHHOTO ONEPaTopa, ACUCTBYIOLIETO B
THJIEOEPTOBOM MPOCTPAHCTBE, C MOMOIIBIO TeopeMbl [ unpbepra—LlImunra;

- HaxoauTh Npou3BoHbIC (10 Pperie u 1o ['aTo) HeNMMHEHOTO OnepaTopa, 1eUCTBYIONIETO
B HOPMUPOBAHHBIX IIPOCTPAHCTBAX.

BJIAJ1€Th:

- METOJIaMU HCCJICIOBAaHUSl TOJHOTHI, CenapaOeNbHOCTH W IOMOJHEHUS METPHUYECKOro
MIPOCTPAHCTBA;

- METOJaMM HUCCICIOBaHUA CBOICTBA BIIOJIHE OrpaHM4YCHHOCTU MHOKCECTB B CTAHJAPTHBIX
MCTPUUCCKHUX NPOCTPAHCTBAX,

- MCTOAaMHU BbIYHCJIICHHUA HOPMBIL JIMHEHHOT 0 oreparopa,

- METOJIaMU  HAXOXJICHUSA COMPSHKEHHOTO TMPOCTPAHCTBA CTAHIAPTHBIX OaHaXOBBIX
MIPOCTPAHCTB;

- METOJaMM HCCIICAO0OBaHUA cnaboit m ciaboi* CXOOUMOCTH IIOCICOOBATCIIBHOCTH B
CTaHJApTHBIX 0aHaXOBEIX IMPOCTPAHCTBAX U B COHp?DKéHHI)IX K HUM,

- MCTOAaMHM  HaXOXKACHUA COHpH)KéHHOl"O orneparopa i 3adaHHOI'O JIMHEHHOTO
OI'PaHUYCHHOI'0O orieparopa, ,Z[CI‘/'ICTBYIOH_IGFO B CTAaHAAPTHBIX 0aHaXOBBIX IMPOCTPAHCTBAX]

- METOJaMH HCCIEAOBaHUS KOMIAKTHOCTH JIMHEHHOTO orepaTtopa, JEHCTBYIOLIETO B
CTaHJapTHBIX OAHAXOBBIX MMPOCTPAHCTBAX;

- MCTOJaMU BBIYHCIICHUA CIICKTPA W PC30JIbBECHTLI JIMHEHHOT' O OI'paHUYCHHOI'O OII€paTopa,
HeﬁCTByIOIHCFO B CTaHAAPTHBIX 0aHaXOBBIX IMPOCTPAHCTBAX.

TeMbl U pa3jaeiibl Kypca:
1. Tomonoruyueckue MPOCTPaHCTBA, 6a3a TOMOIOTHH.

Tomonoruueckue NPOCTPAHCTBA, ©Oa3za TOHOJOTMU. TOMOJOTMYECKHME U CEKBEHIUAIbHbIE
ONpeAeseHUs 3aMKHYTOCTH M 3aMbIKaHUS MHOKECTB TOMOJIOTMYECKOTO MPOCTPAHCTBA U CBS3b
MEXIy HUMU. TOTOJOTUYECKOe U CEKBEHITUAIBHOE OTPEICIICHHE HEMPEPHIBHOCTH OTOOpaKEHUS
TOIOJOTHYECKUX MPOCTPAHCTB U CBS3b MEXAY HUMHU. TOIMOJIOTMH MOTOYEYHONM U PAaBHOMEPHOM
CXOJIMMOCTH B TIPOCTPAHCTBE (DYHKITUH, OTIpEIEIEHHBIX HA 3aJAaHHOM MHOKECTBE.

2. MeTpI/ILIeCKI/Ie MMpOCTPAHCTBA, IIOJIHOTA, CeHapa6eJ'ILHOCTb, ITOIIOJITHCHUC.

Metpudeckoe IpOCTPaHCTBO M MeTpUuecKas Toroiorus. [Ipumepsl HeMeTpu3yeMbIX TOMOJIOTHIA.
[TomHOTa METPUYECKOTO TPOCTPAHCTBA, NPHWHIIMI BJIOKEHHBIX IIapoB W Teopema bopa.
CenapaleapHOCTh METPUYECKOTO MPOCTPAHCTBA, KpUTepHil HecemapabenbHOCTH. [lomomHenue
HEIOJIHOTO METPUYECKOro mpocTpaHncTBa. Teopema Xaycnopda o CyniecTBOBaHUM MOIMOJIHEHUS.
[Tpuntun barnaxa cxuMarmmux 0TOOPaXKEHHUH B TIOTHOM METPHYECKOM MPOCTPAHCTBE.

3. KoMmnakTHBIE MHOJKECTBA B TOIIOJOTMYCCKHUX M MCTPUYCCKUX IMMPOCTPAHCTBAX.

TOHOJ’IOFI/I‘IeCKaﬂ, Cu€THasT H CEKBCHIIMAJIbHAsA KOMIIAKTHOCTh MHOXECTB TOIIOJIOIHYECKOI'O
MMPOCTPAaHCTBA M CBA3b MCEXKIAY HHUMMH. Bmonme OrpaHUYC€HHOCTE MHOKCECTBA MCETPUUCCKOI'O



npocTpaHcTBa. KpuTepuil KOMITAKTHOCTH METPUUYECKOTO MpPOCTpaHCcTBa. Teopema Apiena—
ACKOIIM O BIIOJIHE OTPAaHUYEHHOCTH MHOXKECTBA M3 MPOCTPAHCTBA HENPEPBIBHBIX (DYHKIIHIA,
3a/IaHHBIX HA METPUUYECKOM KOMITaKTe.

4. JIuneiiHble HOPMUPOBAHHBIE IPOCTPAHCTBA.

Jluneiinble HOpMUpOBaHHBIE MTpocTpaHcTBa. Jlemma Pucca o moutu nepneHANKYIspe U Teopema
Pucca o He BIosiHEe OrpaHUYeHHOCTH cpepbl B OECKOHEYHOMEPHOM JINHEHHOM HOPMUPOBAHHOM
npocTtpaHncTBe. TeopeMa 00 IKBUBaJIECHTHOCTH HOPM B KOHEYHOMEPHOM JIMHEHHOM ITPOCTPAHCTBE.
[TotHOTa KOHEYHOMEPHOT'O MOAMPOCTPAHCTBA TMHEHHOTO HOPMUPOBAHHOTO NMPOCTPAHCTBA.

5. EBKITUIOBEI ¥ THIIBOEPTOBBI POCTPAHCTBA.

EBkiauaoBsl M ruiabOepTOBBl IpocTpaHcTBAa. PaBeHcTBO mapamienorpamma. Teopema o
CyLIECTBOBAHUM EIUHCTBCHHONM METPUYECKOM IIPOEKIMHM BEKTOPA HA BBIIYKIOE 3aMKHYTOE
MHOXECTBO B TMIbOEpTOBOM IpocTpaHcTBe. OpTOroHanbHOE JONOJHEHHE IMOANPOCTPAHCTBA
€BKJIMJI0Ba IPOCTpaHCTBa. Teopema o pa3iioKeHUH THiIb0epTOBa IPOCTPAHCTBA B IIPSIMYIO CYMMY
3aMKHYTOT'O IOANPOCTPAHCTBA M €ro0 OPTOrOHAJIBHOrO nomnojHeHus. [losHas oproroHajibpHas
cucTeMa BEKTOPOB M OPTOTOHaJbHBIM Oazuc B cenapabeiabHOM THIbOEPTOBOM IPOCTPAHCTBE.
Kputepuii moiaHOTBI OpPTOrOHAJIbHOW CHCTEMBI BEKTOPOB B cenapadeiabHOM TIHiIbOEpTOBOM
IIPOCTPAHCTBE.

6. JIunelinple onepaTopsl B JUHEHHBIX HOPMUPOBAHHBIX IPOCTPAHCTBAX, HOpMa OIEpaTopa.

JIuneiiHpIe omepaTtopsl B JIMHEHHBIX HOPMHPOBAHHBIX MNPOCTPAaHCTBAaX, HOpMa oOIepaTopa.
[IpocTpaHCTBO IMHEHHBIX OTPAaHUYEHHBIX ONIEPATOPOB, HOPMHUPOBAHHOE OIIEPATOPHON HOPMOH, U
ero nmosiHoTa. Teopema banaxa—1llTeiinraysa u moysiHOTa NPOCTPAHCTBA TMHEHHBIX OTPaHMYCHHBIX
ONEpPaTOPOB OTHOCUTEJILHO IOTOYEYHOH cxoaumocTu. OOpaTHbI omepatop, KpUTepui
OTpaHUYEHHOCTH oOpaTHOro omeparopa. Teopembl banaxa 00 OTKPHITOM OTOOpakeHHH M 00
00paTHOM orepaTope.

7. Comnpsbk€HHOE TPOCTPAHCTBO, Teopembl Prucca—Dpemie n Xana—banaxa.

Conpspk€HHOE NMPOCTPAHCTBO K JIMHEMHOMY HOPMHPOBAaHHOMY IpocTpaHcTBY. Teopema Pucca—
@pemie 00 oOmEeM BHJE JMHEHHOrO OrpaHMYEHHOro (YHKIMOHAJa B TUILOEPTOBOM
npoctpaHcTBe. Teopema Xana-banaxa u eé cnenctBus. PedrexkcuBHble n HepediieKCHBHBIE
npocTpaHcTBa. PedrekcuBHOCTh rmiibOEpTOBAa MPOCTPAHCTBA.

8. Cmabas u cirabag™® TOoJIOTH.

Cnabast Tomonorus u cnabas CXOAUMOCTh B JIMHEHHOM HOPMHPOBAHHOM IPOCTPAHCTBE.
Kputepuii crnaboii CcXOAMMOCTH TMOCIEAOBATEIHLHOCTH B JHHEHMHOM HOPMHUPOBAHHOM
npoctpanctBe. [lpumep ¢on Heiimana HeMeTpu3yeMOCTH cliabOii TOMOJIOTHH Ha BCEM
IIPOCTPAHCTBE.

Cnabas™ Tomosiorus u ciadas™® cXoqUMOCTh B CONPsKEHHOM npocTpaHcTBe. Kpurepuii ciaboit*-
HENPEPHIBHOCTH JIMHEHHOTO (DYHKLIHMOHANA, JEUCTBYIOIIETO Ha COMPSKEHHOM IPOCTPAHCTBE.
Kpurepuii cnmaboii™ cxoqumocTs mocaea0BaTeIbHOCTH B CONMPSDKEHHOM IMPOCTPAHCTBE.

9. Cniextp omneparopa, pe30JIbBEHTA.

Pe3onbpBeHTa M PE30JIbBEHTHOE MHOXKECTBO JIMHEHHOIO OrpaHUYEHHOT0 orepaTopa B 0aHaXOBOM
npoctpancTBe. ToxkmectBo ['minpOepra W aHATUTUYECKHE CBOWCTBA PE30JbBEHTHI. CHEKTp
JUHEWHOTO OTPAaHUYEHHOTO OrepaTopa B 0aHAXOBOM MPOCTPAHCTBE U €r0 KOMIIOHEHTHI. TeopeMa



O HEIMyCTOTE M KOMIIAKTHOCTH crekTpa. CHeKTpajJbHBbIM pajgnyc JUHEHHOTO0 OTpaHUYEHHOTO
onepaTtopa. TeopeMa 0 CIIEKTpaJIbHOM pajuyce.

10. ConpsixEéHHbIE ONIEPATOPBI.

Omneparop, cCONpsDKEHHBIM K JIMHEWHOMY OrpaHHYeHHOMY orepaTtopy. PaBeHCTBO HOpM
JUHEHHOr0 OrpaHUYEHHOTO OIepaTopa U ero COMpsHKEHHOT0. AHHYISATOPBI MOIIPOCTPAHCTB
JMHEHHOr0 HOPMUPOBAHHOTO MPOCTPAHCTBA U €T0 COMPSHKEHHOTO, U UX CBOMCTBA.

11. KoMmakTHbIe oniepaTopsl.

KomnakTHble omepaTtopbl B 0aHaXOBBIX IMPOCTPAHCTBAX U HMX CBOMCTBA. DKBHUBAJECHTHOCTh
KOMIIAaKTHOCTH omepaTopa u ero compsikéHHoro. Teopembr ®dpearonbma ajii KOMIOAKTHBIX
onepaTopoB. CBOICTBA CIIEKTpa KOMIIAKTHOT'O OIepaTopa.

12. Camoconpsix€HHbIEe oniepaTopsl, Teopema I unboepra—LLImuara.

CamocornpsikEHHbIE OlepaTopbl B THUIHLOEPTOBOM MMPOCTpPAHCTBE. BelecTBEHHOCTh CIIEKTpa
caMoCONpsDKEHHOrO omepaTopa. Teopema O paBeHCTBE CHEKTPAIBLHOTO pajauyca HOpME
camoconpspKEHHOTO onepaTopa. Kputepuil nmpuHaaIeKHOCTH YHCIIa CIIEKTPY CaMOCOTPSKEHHOTO
onepatopa. KommnakTHeie camocomnpsikéHHble omeparopbl. Teopema ['mnpbepra—Ilimuara o
CYIIECTBOBAaHHHM OPTOTOHANLHOTO 0a3uca U3 COOCTBEHHBIX BEKTOPOB  KOMIIAKTHOTO
CaMOCONPSHKEHHOTO OIepaTropa B cenapadelbHOM T'HIIBOEPTOBOM MPOCTPAHCTBE. Brruncienue
PE30JIbBEHTHI KOMITAKTHOT'O CaMOCOMPSHKEHHOTO OIIepaTopa.

13. DneMeHThI HeTMHEHHOTO ()YHKITMOHATLHOTO aHAJIH3a.

DneMeHThl HeTMHEHHOTo (QYHKIIMOHAIBLHOTO aHanu3a. OnpeaeneHus npousBoaHbIX (o Operie u
no ['ato) HenMHEHHOTO orepaTropa, AEMCTBYIOUIETO B HOPMUPOBAHHBIX MPOCTPAHCTBAX, hopMyiia
KOHEYHBIX Ipupatenuii. Teopema laynepa.

14. Unrerpan JleOera u ocHOBHbIE (DYHKIIMOHANIBHBIE MTpocTpaHcTBa. [IpeoOpazoBanue Pypre B
npoctpancTBax L1(Rn) u L2(Rn). CépTka QpyHKIIUIA.

[IpeoOpazoBanne @Pypbe Kak JUHEHHBIA OrpaHMYEHHBIM omneparop B (YHKIHMOHAIBHBIX
npoctpaHcTtBax. ®opmyna ymHoxkeHus. Cps3p cBEpTku ¢ynkmmii B LI(Rn) ¢ wux
npeoOpa3oBanusiMu dypoe.



