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AHHOTAIUM K Pa00YUM NMPOrpaMMaM U CIUTLINH.

MaTEMAaTH4Y€CKO€ MOJIC/IMPOBAHHUE B JKOHOMHKE

Java TexHoJsiornu

Heab AMCHUNIMHBI:

OCBOCHHUE CTyAeHTaMH (pyHTaMEHTaIbHBIX 3HAHUH B 00s1acTH JAV A -TEeXHOJIOTHIA.

3agauu AMCUUIIINHBIL:

1) dbopmupoBanue 0a30BbIX 3HaHWH B oOjmacTm JAVA-TEXHOJOTHH, HWHTETPHPYIOIICH
o01IeMaTeMaTHYeCKy0 U 00IETEOPETUUECKYIO TOATOTOBKY POrPaMMKCTOB U 00ECTIEUnBaIOLIEH
TEXHOJIOTUYECKHE OCHOBBI COBPEMEHHBIX HHHOBAITMOHHBIX c(hep esTeITbHOCTH;

2) oOyueHue CTYZICHTOB IPUHIIMIIAM CO3/IaHus IPOrpamMM Ha ocHOBE JAV A-TeXHOIOTHI JUis
COBPEMEHHBIX ITPOIIECCOPOB;

3) (hopMHPOBAHKE TTOXOI0B K BEITIOJTHEHHUIO UCCIICIOBaHUH CTyAeHTaMu JA'V A -TeXHOIOTHid
B 00J1aCTH B paMKaXx BBITYCKHBIX pa0OT Ha CTEIICHb MarucTpa.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B PE3YIbTATC OCBOCHUA NUCHUIIIIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATh:

. MECTO M POJIb OOLIMX BOIIPOCOB HAYKH B HAYYHBIX UCCIIETOBAHMSIX;

. COBpEMEHHBIE TPOOJIEMbI MATEMAaTUKN U UHPOPMATUKH;

. TEOpEeTUYEeCKre MO/ (PyHAaMEHTaJIbHBIX MPOLIECCOB U SBJICHUM B MHPOPMATHKE U UX
IPUIOKEHUSX;

. OCHOBBI s13bIKa Java. IHcTpy™MenTsl Java u JDK;

. BBEJICHUE B 00BEKTHO-OPUEHTUPOBAHHOE ITPOTrPAMMUPOBAHHUE;

* 0030p CYIIECTBYIOMUX OUOIMOTEK KIaCcCOB.

yMeTh:

® B(I)(IJCKTI/IBHO HCIIOJIB30BATh HA IMMPAKTHUKE TCOPCTUUCCKUC KOMIIOHCHTBI HAYKH: IMOHATHA,
CYKACHUSA, YMO3AKIOYCHU S, 3aKOHBI;

. MPEACTaBUTh [aHOpPaMy YHUBEPCAJIBHBIX METOJOB M 3aKOHOB COBPEMEHHOTO
€CTECTBO3HAHMS;



. paboTaTh Ha COBPEMEHHOM KOMITBIOTEPHOM O0OPY/I0BAHHH;

. IIPOrpaMMHUpPOBATh ¢ NOMOIIbI0 JAVA-TEXHOIOTUH.

BJIA/1€Th:

. TEXHUYECKMMHU CpEJICTBAMU pa3pabOTKU IMPOrpamMM, HCHOJHSIOIIMXCS Ha Iardopme
JAVA,;

. OuOIMOTEeKaMU W TPUKIATHBIMUA MPOrPaMMHBIMH HMHTEpQeiicaMu, HCIOIb3YIOUMMUICS
npu pa3zpaboTKe Nporpamm, U MOHUMATh UX MPUMEHUMOCTH K 3a/1a4am;

. HaBBIKAMU CaMOCTOSITETILHONH pabOTHl MPH pa3padOTKe M OTIAJIKE MPOTrpaMM Ha SI3bIKE
JAVA.

TeMbl U pa3jaeiibl Kypca:
1. Beenenue. 3nakoMcTBO ¢ iatdopmoit Java.

S3b1K Java, ero uCTOpHS U MOJIOKEHUE 10 OTHOLIEHUIO K IPYIUM sA3blkaM. OCHOBHBIE CBOMCTBA U
npeumyliecTBa Ha cerofsmHuii naeHb. Garbage collector. Bepcum s3pika. Tumel Java
IIPUIIOKEHUN.

Jlexcuka. IlpoGenbl, KOMMEHTapuH, JeKceMbl. MIeHTH()UKATOPEI, KIFOUYEBbIE CIIOBA,JTUTEPAIIBI,
OIEPATOPBI, PA3AECIUTEIIN.

OcHoBHble cpeactBa Java SDK.

2. Tunsl nanseix. [lepemennslie (00bsiBIeHUe, nHULManu3anus, final). IIpocteie u cchutouHBIE
THUIIBI TaHHBIX.

[Tepemennble (00bsBIEHHUE, MHULIMAIK3anus, final). [IpocThie U cchulouHbBIE TUIBI AaHHBIX. Bee
IPOCThIE TUIBI JaHHBIX. Onepannuy HajJ NPOCTHIMU U 0O BEKTHBIMU

snauenusmu. Jlurepan null. Kimaccer Object, Class, String. OcuoBuble Metoabikiacca Object.
[IpuMeHeHHe TUTIOB.

3. O6bsaBneHue kiaccoB. Peannzanus uarepdeiicon. Teno kiiacca. O0bsBIeHNE MOIEH U METOOB.
Curnartypa METOZI0B.

Peanuzanus untepdeiico. Teno kiacca. O0bsBneHue nojeil 1 MeroaoB. CUrHaTypa METO/I0B.
KoHcrpykTopsl. MHHUIIMAanM3aTopsl.

4. O6bexTHas Moaeb. MoaudukaTopbl. AGCTpaKTHBIE METOIBI.

Monudukaropsl. AbGctpakTHbie MeTo1bl. CTaTHueckue 3neMeHThl. KitoueBsie ciosa thisu super.
Hacnenosanue. [Tonumopdusm.

5. O0bsaBnenue unrepdeiica. Hacnenoranue nutepgeiicos.

HacnenoBanue untepdeiicoB. Bo3MoxHbIe MPOTHUBOpPEUYUs] MPHU HACIECIOBAHUU U peaTU3aliH
UHTEpQEcoB.



MaccuBbl. Tunbl MaccuBoB. OOBSIBJICHUE U CO3/IaHHE MAaCCUBOB. J[OCTYIT K 3JIeMEHTaM MacCHBa.
Nuannumanu3aTopbl MACCUBOB.

6. [IpuBeneHue TUIIOB.

[IpuBenenue tumoB.Buael mnpuBencHuit (cyxeHwe, o0000meHHe, mNpuBeAcHUE K String,
3anpelieHHbIE).

IIpuMeHeHne IpUBEICHUN.
7. UcknroueHus.

HckmroueHus. HpI/ILII/IHa BO3HHMKHOBCHHA UCKIIIOYHUTCIIBbHBIX CHTyaHHﬁ. HpOBepKI/I KOMIIWJIATOpPA.

O0paboTka uckitoueHuil. JlepeBo Kiaccos.

8. X0/ BBITIOJIHEHUS TPOTrPaMMBI.

Xoa BbIOJHEHUS Nporpammbl. Mexanusm Assert.

[uker While, for. Beipaxxenne switch. HMcnonb3oBa-aue continue u break.
Hcnons3oBaHue assert.

9. IToTokH BBIIOJIHEHUS U OJIOKUPOBKHU.

IToTOKM BBIMOJHEHHUS U 6J'IOKI/IpOBKI/I. HpeI/IMYIHCCTBa MHOT'OITOTOYHOM APXUTCKTYPHI. Mogenb
MMOTOKOB B Java. OpFaHI/ISaHI/IH H IMMOPOXKIACHUC ITOTOKOB. MeTtob1 CUHXPOHH3AIUH. O)KI/II[aHI/Ie n
YBCAOMIICHHUC.

10. bazoBeie makeTs! java.lang u java.util

bazoBbie makersl java.lang u java.util. OcHOBHBIE KJIAacChl ATHX IAaKETOB: Wrapper-KJIacchl,
ofepanud CO CTPOKaMH, CHUCTEMHBIE KIACChl, KIOHHUPOBaHUE, CHOCOOBI XpaHEHUs Habopa
00BexToB, Observer/Observable, paboTa co ciiy4aifHBIMU YKCIaMH, PECYPCHI, BpeMs U JaTa u Jp.

11. I'paduueckuii monp3oBarenbckuil uHTEpQeiic u oudbmmorexkn AWT, Swing.

['paduueckuii nonp3oBatenbckuil uHTEpderic u oudbnmorexku AWT, Swing JlepeBo KOMIIOHEHT.
Bcenomorarenbuble  knaccewl.  [IpuHumnsl  oTpucoBku. MogenbcooOmenuil.  MeHemkepsl
KOMIIOHOBKH. MeHI0. ATITUIETHI.

12. [Taker java.io u java.net.

[TakeT java.io u java.net Pabora ¢ morokamu. PabGota ¢ ¢aitnamu. HoBbie kimaccsl s paboThI ¢
CUMBOJIAMH.

13. PaGora ¢ moTokamu.

Pa6ora ¢ morokamu. OcnoBbl TCP/IP. Kmaccet URL u URLConnection. Ilognepxka TCP.
[Tonnepxka UDP.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe MoeJTUPOBaHHe B JKOHOMHKeE

AKTyapHasi MaTeMaTHKA

Heab AMCHUNIMHBI:

-3HAKOMCTBO CTYACHTOB C OCHOBaMu HpHKHaI[HOﬁ TCOpHUU cnyqaﬁHHx nmponeccoB, a UMCHHO,
MaTEeMaTUKU CTPAXOBOTrO Jeja. ITO HEOOXOAMMO Ul AalbHEHIel caady SK3aMeHa Ha 3BaHUE
aKTyapus, €CIM TaKOBOE J>KEJaHWe Yy ciymaTenaed BO3HUKHET. CHenuanbHOCTh aKTyapHs
cuuTaercs B GMHAHCOBOM MHpE 3armajia BTOpoii mocie OaHKupa.

3agauu AMCHUIINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUHM, KOHIENIMHI, METOOB U MOAeNei) B
00JacTu akTyapHOI MaTeMaTuKH;

® HpI/IO6peT€HI/IC TCOPECTUYCCKHUX 3HaHUH U IMPAaKTHYCCKUX YMGHI/Iﬁ M HaBBLIKOB B 00JaCTH
aKTyapHoﬁ MaTEMATHUKU,

. OKa3aHWE KOHCYJIbTallMd M TOMOIIM CTyJEHTaM B IIPOBEIEHUU COOCTBEHHBIX
TEOPETUYECKHUX UCCIIEJOBAaHUM B 00JIaCTH aKTyapHON MaTeMAaTUKH.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO TUCHUIINHE (MOAYJIIO)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOIKHBI
3HATh:

l (I)YHI[aMCHTaJ'H)HBIC NIOHATHUA W 3dKOHBI TCOpUH BepOHTHOCTCﬁ, CHy‘I&ﬁHLIX IIponeccos,
MaTeMaTH4eCKOun CTaTUCTHUKH,

0 COBpPEMEHHBIE TPOOJIEMbI COOTBETCTBYIOLINX Pa3esioB CTPAXOBOTO JIENa;

0 MOHATUA, aAKCHOMBI, MCTOAbI OOKA34TCJILCTB U JOKa3aTCJIbCTBAa OCHOBHBIX TCOPEM B
pa3aciiax, BXOAAIUX B 68.30By10 4aCTb IUKJIa aKTyapHOﬁ MaTEMATHUKU,

0 OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIUX MATEMATUUYECKUX MOJIETIEH;

0 AHAIIMTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCIICHUA THUIIOBBIX IMPHUKJIAIAHBIX
3a/1a4 aKTyapHOl MaT€MaTHKH.

yMeTh:

] IOHATH MOCTABJICHHYIO 3a1a4Y,



O UCIOJb30BAaTh CBOM 3HAHMA Ul pelleHus (yHIAaMEHTAJIbHBIX M HPUKIAJHBIX 3ajad
aKTyapHOW MaTeMaTHKU,

0 CaMOCTOATENIBHO HAXOAWUTH aJITOPUTMBI PEIIEHUs 3a1a4d aKTyapHOM MaTEeMaTUKH, B TOM
YKCJIE U HECTAHJAPTHBIX, U IPOBOAUTH UX aHAJIU3;

l CaMOCTOATCIIbHO BUACTD CICACTBUA IMOJIYUYCHHBIX PE3YJIbTATOB,

O TOYHO MPEICTABUTh MaTeMaTUYECKHE 3HAaHHUS B 00JIaCTH aKTyapHOI MaTeMaTUKU B YCTHOM
U TTUCHbMEHHOH (opMme.

BJIaJIeTh:

0 HaBBIKAMU OCBOCHHUsS OOJIBIIOT0 O0beMa MH(POPMAIIUU U PEIICHUS 3aJa4 aKTyapHOU
MaTeMAaTHKH;

0 HABBIKAMU CAaMOCTOSITENIbHOW pa0OThl M OCBOCHHUS HOBBIX pa3feiioB aKTyapHOH
MaTeMaTHKH;

0 KYJIBTYpPOH ITOCTAHOBKH, aHAIW3a M PEIICHUS MATeMaTHYCCKUX M TPUKIAIHBIX 3ajad,

TpeOYIOMMX JUIsI CBOETO PEUICHUs HCIOIb30BAHMUS MATEMAaTHYECKUX TMOJXOJ0B U METOJOB
aKTyapHOW MaTEMAaTHKH;

l NpEAMETHBIM S3BIKOM aKTyapHoﬁ MATCMAaTUKHU W HaBbIKaMH TI'PaMOTHOI'O OIIMCAaHHA
pelicHus 3a4a4 U MPEACTABICHUS IOJIYUYCHHBIX PE3YJIbTATOB.

TeMbI U pa3jeiibl Kypca:
1. Teopus moae3HOCTH U cTpaxoBaHue. Teopema 00 ONTUMAILHOM CTPaXOBaHUU.

CymiecTBOBaHHE U CMOCOOBI 3a/aHusi (YHKIUMWA TIOJIE3HOCTH. TeopemMa O BO3MOXKHOCTHU
3aKIJIFOYCHHS B3aMMOBBITOIHOTO JIOTOBOPA MEX/Ty CTPAaXOBIIMKOM M cTpaxoBareseM. Teopema 00
ONTUMAJIBLHOM CTPAXOBaHUU C (HpaHIIH30i.

2. Mozenu KpaTKOCpOYHOT'O CTPaxOBaHMSL.

Mogenu KpaTKOCPOYHOI'O CTPaXOBAaHHUS KU3HHU.

AnNmpokcuManus CyMMBbI CIIy4alHbIX HCKOB C IIOMOIIBIO HOPMAJbHOIO paclpeaeieHus u
pacnpenenenus [lyaccona.

(DOpMYJ'ILI AJIg pacupeaeICHUA BCpOHTHOCTCﬁ CYMMBI HCJTOYNCIICHHBIX cnyqaﬁHHx HCKOB.

3. Mogenu AOJITOCPOYHOTO CTPpAXOBAaHUA.

@yHKIMM BbDKMBaHMSA. (OCTaTOYHOE U OKpPYIJIEHHOE OCTAaTOYHOE BpeMs KU3HU. HXx
MaTeMaTHYeCKue OXHUJAaHUS U jaucnepcud. VHTEHCHBHOCTh  CMEpTHOCTH.  TaOmuiisi
IOPOJOJDKUTEIBHOCTH KU3HU. CBs3b TaONMYHBIX BEIMYMH C (YHKUUEH BBDKHBAHMUA.
WuTeprionsiiysi HENMPEepbIBHBIX aKTyapHbIX (QYHKIUN TUCKPETHBIMU TAaOJWYHBIMU BETUYUHAMHU.



AHanuTUYECKUE 3aKOHBI cMepTHOCTU. [lpocTeiimias Monenb TOATOCPOYHOTO CTpPaxOBaHHS.
CMeliaHHOE CTpaxoBaHME XU3HU. Pa3oBble HeTTO-nIpeMuH. OTCpOUYEHHOE cTpaxoBaHue. Buapl
CTpaxoBaHMsI C IEPEMEHHOM cTpaxoBoil BblIIaTOW. CTpaxOBaHHE C BBIJIATOM B KOHIIE roja
cmeptH. [lepectpaxoBanue. PekyppeHTHbIC YpaBHEHUS! 1 KOMMYTAllMOHHBIE (DYHKITUH.

4. AHHYUTETBHI.

Beenenue B ¢uHaHcoByr0 marematuky. Ilotoku miatexeit. [lonstue annywteTta. AKTyapHas
npuBeEHHAs CTOMMOCTh aHHYUTeTa. HemnpepbiBHbIE aHHYUTETHl. JIMCKpeTHblE aHHYUTETHI.
AHHYHTETHI C KPaTHBIMU T'OJIOBBIMU BBITLJIATAMH.

AHHYUTETHI C IEPEMEHHBIMU BBITIJIATAMHU.
5. PacnipeienieHHbIE HETTO- TPEMUH.

Herro-npemun ¢ BblIUIaTamMH, pacHpeleIeHHBIMA 10 roaamM. MoJenu ¢ HenpepbIBHBIMU
BBITJIATAMU TIPEMUU.

HerTo-npemuu B MOJENSX C €KETOAHBIMHU BBITLIATAMH.
HerTo-npemMuu npu KpaTHBIX €KErOTHBIX BBIILIATAX.
6. Hetto pe3epBbl.

Pe3epBbl HeTTO-TIpeMHil B HEMPEPHIBHBIX MOAeNsAX. YeTbipe Buaa GopMyI Uis pe3epBOB HETTO-
MPEMHUIi B HEMIPEPHIBHBIX MOJEIISX.

Pe3epBbl HETTO-TIpEMHIA B TUCKPETHBIX M HEMIPEPBIBHBIX MOJEISIX. PekyppeHTHbIe POpMYIIBI ISt
pE3€pBOB HETTO-NIPEMUM B JUCKPETHBIX MOAENSAX. Pacnpenenenne norepp mo rogam JIEMCTBUS
nonuca. Teopema Xorrenmopda. Juddepennmansaoe ypaBaenue Tuie i pe3epBOB HETTO-
IIPEMUI B HENIPEPBIBHBIX MOJEIIAX.

7. I'pyninoBbIe CTpaxOBaHUs.

CTanOBaHI/Ie KHU3HHU HECKOJIBKUX JIMII. CocTosiHHE COBMECTHOM KH3HH, COCTOAHHUC BbIDKMBAHUA
MOCJICOHETO.

O6mee cummetpuueckoe coctostaue. Teopema [llyatra— HecOurra.
[Tpumepsl acCHMMETPUYHBIX aHHYUTETOB U BUJIOB CTPaXOBaHUSI.
8. CriernanbHbIe BUABI cTpaxoBaHus. OCHOBBI TEOPHH Pa30PEHUSL.
CrienraabHBIC THITHI TOAOBBIX BBITUIAT:
a) MOXU3HEHHBIA aHHYUTET C N-IETHUMH TapaHTUPOBAHHBIMU BBITIJIATAMH,
0) aHHYUTET C KOMIIEHCUPYIOIICH OTIaToH;
B) CTpaXOBaHUE CEMEITHOTO J0X0/1a.
CrtpaxoBaHue IEHCUOHHBIX BBIIJIAT.

Mognenu KOJUIEKTHUBHBIX pHUCKOB. Ponb mnpousBoasimiux QYHKIMA MOMEHTOB B aHajIu3e
KOJUIEKTUBHBIX PUCKOB.



Teopust pazopenust. Monens Kpamepa—Jlynnoepra. Koadpdummuent Jlynadbepra u ero cBssb ¢
BEPOSATHOCTHIO PA30PCHHSL.

9. Teopus MONE3HOCTH U cTpaxoBaHue. Teopema 00 ONTUMAIBLHOM CTPaXOBAHUU.
Teopust monesHocTn

CrpaxoBaHue U MOJIE3HOCTh

DJIeMEHTHI CTPaxOBaHHS

OntuMansHOE CTpaxOBaHUC



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4YecKoe Mo/eTHPOBaHHe B JKOHOMUKeE

Anre0pa JIOTUKH, KOMOMHATOPHUKA, Teopus rpa¢gos

Heab AMCHUNIMHBI:

3HaKOMCTBO C 0a30BBIMH TOHSTHSIMH aiareOpbl JIOTUKM, KOMOMHATOPUKH, TeopuH rpadon
(AJIKTT). Pa3zBuTHe MaTeMaTHUECKOW KYJIbTYPHI TOKa3aTeNbCTB. M3yuenne (yHIaMeHTaIbHbBIX
pasnenoB, oTHOCAMUXCsA K AucKpeTHor matemaTtuke - AJIKTI, HE0OX0AUMBIX AJi YCHENTHOTO
IIPOXO0KICHHUS IOCIEAYIOIMUX KYPCOB AITOPUTMHUYECKOTO [IUKJIA.

3agauu AMCHUIINHBIL:

¢ HAY4YUTb CTYJACHTOB pa6OTaTI) C q)OpMaJH)HI)IMI/I OMMpCACIICHHUAMU, U3ydaThb AOKa3aTCJIbCTBA U
pemaTth 3aga4n C UCIIOJIb30BAHUECM NOKA3aTCIbCTB,

* OCBOCHHE CTYJCHTaMH 0a30BbIX 3HaHUH (TOHITUH, KOHIICTIIHIA, METOJIOB M MOJIEJICH) B 00JIaCTsX
anreOpsl JOTUKH, KoMOMHATOpUKH U Teopun rpadoB (AJIKTI);

* IprOOpEeTEeHNE TEOPETUICCKUX 3HAHUH U MPAKTHYECKIX YMEHHI 1 HaBBIKOB B 001actu AJIKTT;

¢ MOTUBAIUA CTYACHTOB K IIPOBCIACHUIO COOCTBEHHBIX TCOPCTUICCKUX HCCJIEeIOBaHUN B obactu
I[I/ICerTHOI\/'I MAaTCMAaTHKU.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOIKHBI

3HATh:

O (yHI1aMeHTaJIbHbIE IOHATHUS, 3aKOHBI, TEOpUH JucKpeTHONU MaTemaTuku (AJIKTI);

] COBpPCMCHHBIC HpO6JIeMBI COOTBCTCTBYIOIIINX Pa3aciioB I[HCKpCTHOIZ MaTeéMaTuKn
(AJIKTT);

0 MOHATHUSA, AKCUOMBI, METOJBI JOKAa3aTeJbCTB M JOKAa3aTeIbCTBA OCHOBHBIX TEOPEM B
pasnenax, BXoAAImX B 6a3oByto yacth nukina AJIKTT

O OCHOBHBIE CBOMCTBAa COOTBETCTBYIOLIMX MaTeMaTHUYECKUX O0OBEKTOB;

O AQHATUTUYECKUE W YUCIICHHBIC MOAXOAbl U METOABI JUIsl PELICHUS TUIOBBIX MPUKIAJIHBIX
3a1au guckpetHoi matematuku (AJIKTT).

yMeThb:



0 MOHSATH IMOCTABJICHHYIO 33/a4y;

O WCIIOJIb30BaTh CBOW 3HAHWS IS pelieHus] (yHIaMEHTAIBHBIX M TPUKIATHBIX 33729
AJIKTT;

O OIICHUBATh KOPPEKTHOCTh ITOCTAHOBOK 337124,

O CTPOr0 JIOKa3bIBaTh WJIM OMPOBEPTaTh YTBEPKICHUE;

O CaMOCTOSITEJIbHO HaXOJUTh aldropuTMmbl pemieHust 3amad AJIKTI, B Tom uyucine u

HECTaAaHAAPTHEBIX, U IIPOBOAWTHE X aHAJIN3,
l CaMOCTOATCIIbHO BUACTD CICACTBUSA IMOJIYYCHHBIX PE3YJIbTATOB,

O TOYHO NPEeACTaBUTh MaTeMaTuueckue 3Hanus B oosnactu AJIKTI B ycTHOM 1 nucbMeHHOM
dopme.

BJIAJ1€Th:

0 HaBbIKaMU OCBOEHHs Ooibioro oobema nndopmanuu u pemenus 3agad AJIKTIT (B Tom
YHCIie, CIOKHBIX);

l HaBBIKAMH CaMOCTOSITEILHOMN pa6OTLI N OCBOCHMA HOBBIX JHUCHHUIIIINH,

] Ky.HbTypOﬁ IIOCTAaHOBKH, aHaJIn3a H peHICHI/Iﬂ MATCMATUUYCCKUX U HpI/IKJIaIIHI)IX 3ajaa4,
Tpe6YIOIlII/IX IJIsI CBOECTro pemeHI/m HCIIOJIB30BaHUA MATCMATHUYCCKHUX IIOAXOAOB U MECTOIOB
AJIKTT;

l NpeaAMETHBIM A3BIKOM ,Z[PICKpCTHOfI MAaTCMAaTUKU W HaBbIKAMH TI'PAMOTHOI'O OITMCAHUA
pelicHus 3a4a4 U MPEACTABICHUS IMOJIYUYCHHBIX PE3YJIbTATOB.

Tembl U pa3ensl Kypca:
1. Anrebpa noruku.

Bricka3piBaHusT W JIOTHYEeCKHE CBS3KW. ByneBbl QyHKIMHM W crmocoObl MX 3afaHus: TaOJUIBI
UCTHHHOCTH, (OPMYIIbI, BEKTOp 3HAYCHHH. 3aKOHBI KOMMYTAaTHBHOCTH, AaCCOLUMATHBHOCTH H
JUCTPUOYTUBHOCTH, IPUOPHUTET orepanuii. 3aKOHbI MorjouieHns. PaBeHCTBO OylieBbIX (QyHKIMN
(1 6yneBbIx ¢popmyi). CymiecTBeHHbIE M (PUKTUBHBIE IEPEMEHHBIE.

2. MHOecTBa U JIOTHKA.

MHosxecTBa 1 onepauu Haj HUMU. CBsA3b anreOphl JOTHMKU U aare0pbl MHOXKECTB: IIPEIUKATHI,
IOHMBEPCYM M JIONIOJIHEHHWE, 3aKOHbI J¢ MopraHa, KBaHTOPBI, DKBUBAJICHTHOCTb TOXKIECTB
anredpbl MHOXKECTB U areOpbl IOTUKH, UMIUIMKAIIHS U BKIIIOUEHHUE MHOXKECTB, KOHTPAIO3UIIMSL.

3. MaremaTndeckue OIIPCACIICHUA, YTBCPIKIACHHUA U NOKA3aTCIILCTBA.

Omnpenenenue, yrBepkJieHue, TeOpeMa, KpUTepHil. 3anuch yIBepKIeHUN B KBaHTOpax (HopmMyIibl
nepBoro mnopsaka). MeToasl JOKa3aTeNbCTB: KOHTPANO3ULUS, WHIYKIUSA, OT MPOTHUBHOTO,
KOHCTPYKTUBHBIE (TPUMEPHI U KOHTPIIPUMEPHI), HEKOHCTPYKTHBHBIE.

4. I'padst

I'pader 1. HeopuentupoBanusie rpadpsl.



Omnpenenenre HEOPHUEHTUPOBAHHBIX TpadoB CreneHb BepmuHbl. CyMMa CTENeHEH BEpIIMH —
YIBOEGHHOE KOJIMUECTBO p&0ep. Uuncio moei, caenaBumx He4€THOE YMUCII0 PYKOIIOKATHIMA, YETHO.
TeopeTnko MHOXeCTBEHHBIE oniepalrnu ¢ rpadgamu. Onpenenenue noarpada Onpenenenue myren
1 1IUKIIOB (depe3 moarpadsr). Cesi3HbIe Tpadbl 1 KOMIIOHEHTHI CBA3HOCTH (depes moarpadsl).

I'padst 11. [lepeBss.

CeszHOCTB. Teopema «#KoMIOHEHT CBsI3HOCTH > |V|- |E| ». MapmipyTsl 1 3aMKHYTbIE MapIIPYyTHI.
Mexnay nBymsl BepliMHamMu rpada ecTh MyTh, €CIM MEXIy HUMH €CTh Mapumpyt. JlepeBbs.
Teopema 00 3KBHBAJEHTHOCTH YETBHIPEX CBOMCTB. PaccTosHue Mexay BepLIMHAMH, JUaMETP
rpaga. Iuamerp moboro cBszHoro rpada ne npesocxomut |V | — 1. JIBypackpammBaemsblii rpad.
['pad nBypackpammBaeMblii TOTJa W TOJBKO TOTJA, KOTJa HET LUKJIOB HEYETHOW JJTMHBIL.
OWnepoBbl MapIIPYTHI.

5. IBynonbHbIe Tpadbl, mapocovyeTanus U GyHKIUH.

JBynonbHble Tpadbsl W Tapocodyetanwe. Teopema Xoima (0e3 gokazarenscTBa). DyHKINM
(o0JtacTh ompeieIeHHsI, MHOXKECTBO 3HAYCHH, 00pa3, MOJHBIA Ipoodpa3). OTooparkeHus (BCOIy
onpenenéHHble (YHKIHMK): WHBEKUWH, CIOPBbEKIWH, Ouekuuu. OToOpaxeHHs W 3amada o
Ha3zHaueHUsX. M3omopdusm rpados. JlokazaTeabCcTBO TeOpeMbl Xoiuta*.

6. KomOunaropuka

Komb6unaropuxka [. [IpaBuna cyMMbl 1 IpOU3BEACHHUS.

OTtob6paxenus u nojacuérsl. [IpaBuino cymmsl. [IpaBuno nponsBeaeHus — OUEKIUS C 1EKAPTOBBIM
IIPOU3BENCHUEM MHOXKECTB. UMCIO JBOWYHBIX CJIOB JUIMHBI N. YWCIO NOAMHOXECTB n-
3JIEMEHTHOr0 MHOKecTBa. Pazmemenus. [lepectanoBku. [Toacuér konuuecTBa ci10B AMUHBI K €
pasHbIMU OykBamH. [10CUETHI ¢ KPAaTHOCTBIO: CKOJBKO PA3IMUYHBIX CJIOB MOXKHO COCTABUThH U3
cioBa «Maremaruka»? Ywucio coueranuil. KommdecTBO Kk-3€MEHTHBIX MOJMHOXKECTB n-
AJIEMEHTHOT'O MHOX€ECTBA. JIMCKpEeTHAsE BEPOATHOCTD.

Kombunatopuxka II. bBuHOMuansHbeie KO3 PUIUEHTHI.

KonuuecTtBo myreit o y3nam kietok (Brnpaso 1 BBepx) u3 (0,0) B (1,)) €CTh YMCIIO COYETAaHUH U3
i+j mo i. Tpeyronbuuk Ilackans u ero cBOWCTBA: CUMMETpHs, BO3pacTaHHe OWHOMHUAIBHBIX
KOO QUIMEHTOB K cepeauHe, OIEHKa LeHTpaibHOro kod¢¢unenra. bunom HeioToHa u
OouHomHanbHbIe KOd(h(uIueHTsl. PexkyppeHTHoe cooTHomeHue. CymMma OWHOMHANBHBIX
KOO(QPUIMEHTOB U €€ KOMOMHATOPHBIA CMBICI. 3HaKOIEepeMeHHas cymMMa OWHOMHAIbHBIX
kodpduuuentoB. KomOuHaTopHble J0Ka3aTelabcTBAa. PeKyppeHTHOE COOTHOIIEHHE Ha
OMHOMMANbHBIE KOA(PUIHMEHTH B TpeyroubHuke Ilackansa. 3amaya o KOMaHIUpe M CoOJjiaTax.
Merton Touek u neperopoiok. @opmymna Myaspa. Uucno moHomoB crenern d. Yucno coueranuii
¢ noBTopeHusaMu. UYncna @udonayun. Ynucna Karanana (oka3areiabcTBO IBHOM (GOPMYIIBI).



Komb6unaropuxka III. @opmyna BKIIOYEHUI-UCKIIIOUEHUH.

Xapakrepuctuueckue  QyHkruu. JlokazaTenbcTBO  QopMysia  BKIHOUYEHUN-HCKIIOYCHHH.
[Tpumepsl: komuuectBo yucen ot 1 1o 1000 He gensimuxcs HU Ha 3, HU HA 5, HU HA 7; CBA3b CO
3HAKONIEPEMEHHOM CyMMON OMHOMHAIBHBIX KO3()PUIMEHTOB; MOACUET cropbekuuid. I[lomcuér
yuciaa oToOpaxkeHu# (BCIOMY ompenenéHHbIX (PyHKIui), GyHKIMN, UHBbEKIUH, OUEKIUi U3 n-
9JIEMEHTHOTO MHOYXKECTBa B N-3JIEMEHTHOE MHOXECTBO MHoxecTBa W (GyHKIMH. CMBICT
0003HavYCHMI 2A J)IsI MHOXECTBA BCEX TTOJIMHOMKECTB U Y X ISl MHOKECTBA 0TOOpakeHUi u3 X B
Y. [Ipunuun dupuxie: npu m > n HetT uHbekuuu u3 {1,...m} B {1,...,n}.

7. bunapubie oTHOIIEHUS. OTHOIIEHUS SKBUBAJICHTHOCTH.

dopMaNbHOE OIpEIeTCHNEe OTHOIICHUH W WX CBOWCTB: PEICKCUBHOCTH, TPAH3UTHBHOCTH,
CUMMETPUYHOCTh, AHTUCUMMETPUYHOCTh. 3aJlaHhe€ OWHAPHOTO OTHOIICHHUS TaOJHUIIEH,
JIBYIOJBHBIM TpadoM, TiepeyucieHneM mnap. IlpuMepsl OTHOIICHHWN HSKBHBAJICHTHOCTH:
pauMoHaIbHBIE YKCIIA, PaBHbIE M MOJOOHBIE TPEYrOJbHUKH, HEONMPEACNEHHBIE WHTETPAJIbI.
®opmanbHoe onpeneneHue. T.: Kiacchl SKBUBAJIEHTHOCTU HE MEPECEKAIOTCsS WM COBIAIAOT.
TeopeTnko-MHOXKECTBEHHBIE OMepaluu ¢ oTHOIIeHUssMU. Oneparust obpamieHusi. Onucanue ¢
noMouIbio O0yneBbix MaTpull. KoMno3umus oTHomeHui (CBsA3b ¢ 6a3aMu JaHHBIX ).

8. OpueHTupoBaHHbIE rpadbl U OTHOLIECHUS MOPSAKA.

Omnpenenenre OpUEHTHPOBAHHOTO Tpada. Mcxonsime u BXOASIIUE CTEIEHH — aHaJIoT (hOPMYJIbI
CYMMBI CTENEHEW /sl HEOPHEHTHUPOBAHHOTO rpada. KommoHeHThl CHiIbHOW CBS3HOCTH. T.:
Crnenyromue ycioBus Uil OpPUEHTUPOBAHHOIO Tpada paBHOCUIIbHBI:

» Kaxxnass KOMIOHEHTa CHIIbHON CBSI3HOCTU TPUBUAJIbHA (COCTOUT U3 OJHOM BEPILNHBI).
* I'pad anmknmyeckuii.

* Bepmmnsl rpada MOKHO 3aHYMEpOBAaTh TakK, 4TO péOpa MAYT TOJBKO OT BEPIIMH C MEHBIITUM
HOMEpOM K BEpIINHAM C OOJBIINM HOMEPOM.

[Tprmeps! OTHOIIEHUH (4aCTUYHOIO) MOpAJKa, (popManbHOE orpeaeneHue. JIMHeHHbIN TopsSaoK.
OTHolIEHNE HEMTOCPEACTBEHHOT'O clieIoBaHus U ero rpad (auarpamma Xacce). [lokoopauHaTHbIN
nopsok. bynes Kky0O — ABOMYHBIE CII0BA, YIIOPSI0YEHHbIE TOKOOPAUHATHO.

9. byneBbl QyHKINH.

Anroputm noctpoenust JJH® (u KH®) no tabnune ucruanoctu OmnpeneneHne OyIeBBIX CXEM,
peanu3yrommx OyneBbl (QYHKIMHM, 4Yepe3 IOCIeI0BaTeIbHOCTH IPUCBaMBaHUM U TpadoB
(cranmaptHelii  6a3uc). 3amanue ¢yHkuum OyneBoil cxemoll  (TOCHEI0BaTEIbHOCTHIO
npucBauBanuii) dopmynsl—cxeMbl cnenuaibHoro Buzpa OOmiee ompeneneHue cxem  (Ais
npou3BoJibHOrO 0Oasuca). basuc — mnonuelii 0azuc. MOHOTOHHBIE (YHKIUHU: HEMOJIHOTA
MOHOTOHHOTO 0asuca {A,V}, CBA3b C MHOKECTBaMHU (MOHOTOHHOCTH IO BKIIFOUCHHIO), pacKpacka
OyneBa KyOa, OIleHKa YiCJIa MOHOTOHHBIX OyJneBbIX QpyHkIui. Muorounens! Xerankuna. Knaccsr
ITocta. ®opmynuposka Teopemsl [locTa.



10. IpousBoasimue GyHKITHH.

Omnpenenenus u npumepsl. [IpousBoasimas Gynkmuust omaoMa Herotona CBoiCTBA, HY)KHBIE TSI
MaTEeMAaTHYECKOTO aHanu3a (IKCIOHEHTa pacTeT ObICTpee MOoJMHOMA U T.IL.). [IpuMmeHeHue s
peneHnss KOMOMHATOPHBIX 33/1a4 3aaa4a Myaspa. 3amgaua o cyacTiuBbIX Omnerax. Haiitu uucio
[EJIOUMCIICHHBIX PEIICHUI CUCTEMbI YpaBHEHUH Bua X 1+x 2+---+x_k=n c orpaHndeHusiMu Ha
3HaYeHUs mepeMeHHbIX. Yncno pa3OueHuil n Ha pa3iuYHbIE CllaraéMble COBMAJACT C YHCIOM
pa30oueHuii n Ha Heu€THble cinaraemble. CBEpTKU. [Ipumep HCIONB30BaHUSA AJISL BBIYMCICHUS
MPOM3BOAIICH PyHKIIMU TocienoBaTenbHocTH. Yncna Karanana. *OO0muid MeToa Jyisl TMHEHHO-
PEKYpPEeHTHBIX mocienoBarensHocTeid. Yncna Ctupnunra nepBoro poaa (6e3 3Haka). 3amava o
yucie oecriopsakoB. Yncna @ubdonayun. Yucima Ctupiaunra BToporo pona. Yucna bemna.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

AJITOPUTMBI M MOJI€JIH BbIYMCJIEHU

Heab AMCHUNIMHBI:

- u3ydeHHe (YHIAMEHTAIBHBIX OCHOB TEOPUHM BBIYHCIUTEIBHBIX alTOPUTMOB M MOJEJCH
BbIunciienuit (A u MB).

3agauu AMCHMILINHBI:
. OCBOCHHE CTY/ICHTaMH 0a30BBIX TEOPETUYECKHUX 3HAHUHN B obnactu A u MB;

® OKa3aHHuc KOHCYJ’ILT&L{I/Iﬁ u 1nomomu CTyYACHTaM B IIPOBCACHUU COOCTBEHHBIX
TCOPCTUYCCKHX U SKCIICPUMCHTAJIbHBIX I/ICCJ'IGI[OBaHI/Iﬁ B obimactu A u MB.

Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3synbrare ocCBOCHUS AUCIUIUIMHBI 00YYarONIUecs JOMKHBI

3HATh:

0 (dbyHIaMeHTaNbHBIC TTOHATHS, 3aKOHBI, Teopun A u MB;

O COBpEMEHHBIE MTPOOIEMbI COOTBETCTBYIONINX pa3zenoB A u MB,;

O MOHATHUSA, AKCUOMBI, METOJBI JOKAa3aTeJbCTB M JOKAa3aTeIbCTBA OCHOBHBIX TEOPEM B

pazzenax, BXoAsAIuX B 0a30ByI0 yacTh 1ukiIa A u MB;
O OCHOBHBIE CBOMCTBA COOTBETCTBYIOLIMX MaTeEMaTHUYECKUX OOBEKTOB;

O AQHAJIMTUYECKUE U YUCIICHHBIE MOAXOAbl U METOBI [l PELICHUS TUIIOBBIX IPUKIAIHBIX
3a/1a4 JUCKpeTHOW MaTtemaTuku A u MB.

yMeTh:

O MOHSATH MOCTaBJICHHYIO 3a]a4y;

O WCIIOIB30BaTh CBOW 3HAHWS VISl penieHus (QyHIaMEHTATBHBIX U MPUKIAIHBIX 3a71a9 A U
MB;

O OLICHMBATh KOPPEKTHOCTh MTOCTAHOBOK 33/ad;

O CTpPOTO J10Ka3bIBaTh WM OMPOBEPraTh YTBEPKICHUE;



O CaMOCTOSITEJIbHO HAaXOJWUTh AJITOPUTMbI pemeHus 3amad A u MB, B ToM uucne u
HGCTaHI[apTHI:IX, n HpOBOIII/ITI: HUX aHaJInu3;

il CaMOCTOATCIIBHO BUACTD CJICACTBHA IMMOJIYYCHHBIX PC3YJIbTATOB,

O TOYHO MPEJACTaBUTh MaTeMaTHYCCKHE 3HaHKS B 001acT A 1 MB B yCTHOW ¥ MTUCbMEHHOMN
dbopwme.

BJIAETh:

O HaBbIKAMU OCBOEHUS O0bIIOro oObeMa HHpopManuu u pemenus 3aaad A u MB (B Tom
quCIie, CJIOKHBIX);

il HaBBIKAMH CaMOCTOSTEILHOMN pa6OTBI 1 OCBOCHHA HOBBIX NJUCIHUIIINH,

O KYyJIbTYypOH IOCTAaHOBKH, aHAJIM3a M PEIICHHS MaTeMaTUYeCKHX M MPHUKIAAHBIX 3a/1ad,
TpeOYIOMIMX ISl CBOErO PEIICHUsI MCIOJB30BaHUSI MATEMAaTHUYECKUX MOJIXO0J0B U METOA0B A U
MB;

0 MMPECAMCETHBIM A3BIKOM I[HCKpGTHOfI MaTCMATHUKU U TCOPUH AJITOPUTMOB, a4 TAKIKC HABbIKAMHU
TpaMOTHOI'O ONIMCaHuA PCHICHUA 3aaa4 U NPCACTABIICHUS ITOJTYYCHHBIX PC3YJIbTATOB.

TeMbl U pa3jeiibl Kypca:
1. IToTOKOBbIE aNTOPUTMBI.

Acumnrornueckue obo3nauenuss. (O, Q, 0, o, ®) © uX CBOWCTBa (TPaH3UTUBHOCTH,
pedIEKCUBHOCTh, CAMMETPUYHOCTD, OOpAIICHHE).

IToToku B ceTsXx. 3ajaya 0 MakCHMaJbHOM IOTOKE W ee pemieHue (anroputmsl Popraa —
®ankepcona u Kapszanora). Paspessl. Teopema 0 MakCMMaabHOM IMOTOKE MU MUHHUMAJIbHOM
paspese. 3agada o MOTOKE MUHUMAaJIbHOW CTOUMOCTH. AJITOPUTM JePEKTa.

[TpunoxeHns HOTOKOBBIX aJlTOPUTMOB. (Anroput™m B.C. TanaeBa  mIaHMpPOBAHUSA
BBIYUCIICHUH C MPEPBIBAHUSAMHI B MHOTOIIPOIIECCOPHBIX CUCTEMAX MPHU 33JaHHBIX JJTUTEIBbHOCTSIX
BBINOJIHEHUS Pa0OT U TUPEKTUBHBIX MHTEpPBAax, alfOPUTM YIIAKOBKH JJIS CIydasi OJMHAKOBBIX
JUPEKTUBHBIX HHTepBanoB, aiaroput™ O.I. Koddmana ans cimyuas omHoro mporieccopa,
TPaHCHOPTHAs 3ajaya, 3ajJada O Ha3HAYCHMSX, 33jJada O MaKCHUMAaJbHOM IIOTOKE, 3aJaud o
KpaTyaiieM U caMoM JUIMHHOM MYTSX, COCTaBJICHHE PACIIUCAHUS TPH KECTKUX JTUPEKTUBHBIX
MHTEpBaJaX, 3a/1a4a O MapoCOYETAHUSAX ).

2. COpTI/IpOBKa. XCI_H-Ta6J'II/II_IBI. PaH,Z[OMI/ISI/IpOBaHHBIC AJITOPUTMBI.

Kyua u ee coiictBa. IIpeoOpasoBanne maccuBa B Kydy. COpPTHpOBKAa C TMOMOIIBIO KYyYH.
W3BneueHne M3 MaccMBa MAaKCHMAaJbHOTO d3J€MEHTa M J00aBJl€HHME DBJIEMEHTa K
OTCOPTUPOBAHHOMY MAaCCHBY C IIOMOIIBIO KYYH.

Xem-Ta0IuIbL. Pa3perienre kommu3uil ¢ TOMOIIBIO TIeMOYeK. Xen-pyHKuuu (IeneHue ¢
OCTaTKOM, YMHOKE€HHE, YHUBEPCAITbHOE XEITUPOBAHUE).



PannomusupoBannpie anmroputmbl. Jlemma IlIBapma. (3amaya TpOBEpKH HACHTHYHOCTH
MOJIMHOMOB, 33J1a4a O IMapoCOYETaHUAX B IBYAOIHHOM Trpade).

3. Knacchl s13bIKOB MTOJIMHOMUAIIBHO pacro3HaBaembix, P u NP.

3aayy pacro3HaBaHUs U UX SI3bIKU. JleTepMUHUpPOBaHHBIE MalllMHbl ThtopuHra. PekypcruBHble 1
PEKYPCUBHO MEPEUUCITUMBIE SI3bIKA U COOTHOLIEHUE MEXKIY HUMU.

BpemeHHas Cl10)KHOCTD JIETSPMUHUPOBAHHON MaIlllMHbI ThIOpUHTA. [TonmuHOMHATBEHO
pacro3HaBaeMble s3bIKU U Kiace P. IlosmHoMuabHbIe MpoBepsitomue anroputmel. Kimacesr NP
u co-NP.

[TonuHoMHasIbHAsE CBOAUMOCTh U NP-1OJIHBIE A3BIKH. Teopema Kyka. Cemb ocHOBHBIX NP-
MOJIHBIX 337a4  (BBIIOJHUMOCTb, 3-BBIOJIHUMOCTb, TPEXMEPHOE COYETaHUE, BEPIIUHHOE
MOKPBITHE, KJIIMKA, TAMUJITOHOB IIUKJI, pa3ouenue). Meroasl aoka3zarenbcTBa NP-TIOJIHOTHI.

3anmauu ¢ yncnoBsiMU napamerpamu.[lceBgononuunomuansuas  cogumoctb. CunbHas  NP-
MOJIHOTA (3a/1a4M: yIOpsiI0YeHne paboT BHYTPU HHTEPBAIOB, MHOTOIIPOLIECCOPHOE pACIIMCAaHUE
0e3 nmpepbIBaHUN, KOMMHUBOSIKED, YIIAKOBKA B KOHTEIHEPHI).

4. IToHOTA ¥ IPUOTMKCHHBIC 3HAYCHUS.

[IceBaOMONIMHOMHUANIBHBIE aJTOPUTMBI (3amaum: pazOueHue, PrOK3aK, MHOTOIPOIECCOPHOE
pacnrcanue 0e3 TNpepbIBaHUI npu (UKCHPOBAHHOM YHCIIE MPOIIECCOPOB, YIAKOBKA B
KOHTEIHEpHI PU (PUKCUPOBAHHOM YHUCIIE KOHTECHHEPOB).

CBogumocts 110 Tetopunry u NP-tpynusie 3anaun (3agada K-e no mopsaky mHoxkecTBo). NP-
HKBUBAJICHTHBIE 33/Jayd (ONTHMHU3ALMOHHBIE BapUaHThl CEMHM OCHOBHBIX NP-moiHbIX 3amad,
ONTUMM3AIMOHHAs 3a7]aua KOMMHUBOSKEPA).

[TpubnnxeHHble NOTMHOMHATIBHBIE aJITOPUTMBI perieHuss NP-TpyaHbIx 3aqau  (ymakoBKa B
KOHTEHHEphl, PpIOK3aK, KOMMHBOSDKEp (IIpH BBIMOJIHEHUH HEPABEHCTBA TPEYroJbHUKA),
MHOT'OIIPOLIECCOPHOE pacHucaHue 0e3 MpephIBaHui); OLEHKH WX MOorpemHocTy. Ilpumenenue
TeoprH NP-TIOJTHOTBI K OTBICKAHUIO MPUOIIMKEHHBIX PEILICHUH.

5. CHCI_II/IaJ'IBHBIC METOJbI U aJITOPHUTMBIL.

Merton "BerBeit u rpanun”  (3a7a4a: MHOTOMPOIIECCOPHOE pacmucaHue 0e3 MpephIBaHUN i
cilydasi Pa3JIMYHBIX MPOIECCOPOB).

ANTOPUTMEI MapauIeIbHBIX BhIUUCIeHHH. [lapasuienbHas MammHa ¢ IpOU3BOIBHBIM TOCTYIIOM.
(3amaun: o HOMepe B CHHCKe, MapamienbHas o0paboTka Mpe(pUKCOB CIUCKA, BBIYUCICHUE
[JIyOMHBI BEPIIMH ABOMYHOTO JIepeBa, ONpeeieHre KOPHEH JepeBbeB MO 3a/1aHHBIM BEPILIMHAM,
apdexTuBHas NapaienbHas oOpaborka mnpedukcos). MoaenupoBanne CRCW-mamunsl ¢
nomotnso EREW-mammsst.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (pU3MKa

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

AHaJIM3 ¥ IPOrHO3MPOBAHUE PA3BUTHUSA O0TPAcJieil IKOHOMUKH

Heab AMCHUNIMHBI:

— ¢hopMUpPOBaHUE y CTYIEHTOB 0a30BBIX MPEICTABICHHUHN 00 OTPACIAX POCCUICKON YKOHOMUKH, O
MIPOU3BOJICTBEHHO-TEXHOJIOTHUECKUX M OOIIEIKOHOMUYECKUX (PaKTOpax, OMPEACISIONUX HX
COBPEMEHHOE COCTOSIHHE U MEPCHEKTHBBI, 00 OTPACIEBBIX OCOOCHHOCTSX METOJIMKH aHAIIM3a U
MIPOTHO3UPOBAHMS UX PA3BUTHS.

3agauu AMCHUIINHBIL:

. M3Y4YE€HHE IIUPOKOT0 Kpyra oTpaciael pocCuiiCKoi IKOHOMUKHU (CTPYKTYpHhI BbIITyCKaeMOn
UMH TPOAYKIIMH, OCHOBHBIX C(ep €€ HCIOIb30BaHMs, TEXHOJOTUH €€ TPOU3BOJICTBA,
0COOEHHOCTEHN COCTaBa PECYPCOB TEKYILETO MPOU3BOICTBEHHOTO MOTPEOIJICHNUS );

. M3y4yeHUE TEHJCHLMM pa3BUTHUS OTpaciell B PETPOCHEKTHBE M COBPEMEHHOIO HUX
COCTOSIHMS;

. n3ydeHue GakTopoB, ONPEIEISIFOIINX OTPAaHUYEHHS 1 BO3MOKHOCTH Pa3BUTHS OTpacieil B
MIEPCIEKTHUBE;

. n3yueHne 0COOEHHOCTEH OTpaciIeBbIX CTATUCTUYECKHX JIaHHBIX;

. M3Yy4eHHE OCOOCHHOCTEN MpOIelyp aHAIN3a U IPOrHO3UPOBAHUS Pa3BUTHS OTpacie.

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

- OCHOBHBIE IIOHATHS U OIPEAECIICHUs, UCIIOJIb3yEMbIE IIPU XapaKTEPUCTUKE OTPACIICH IIUPOKOTrOo
Kpyra OTpaciied pOCCUICKON YKOHOMUKH;

- KIIFOUYEBBIC TCHACHIINN paSBI/ITI/ISI 0Tpacne171 B peTPOCHeKTI/IBe, ypOBeHI) " HI/IHaMI/IKy OCHOBHBIX
ToKa3aTeJiei;

- 06H163KOHOMI/I'-IGCKH6 n OTpacCJICBEIC q)&KTOpI)I, OMpeaACIIAOIINE COBPEMCHHOC COCTOSAHUC U
MEPCICKTUBLI Pa3BUTHUA OTpaCHCﬁ;

- OCHOBHBIC ITOJIOXKCHHA (I_ICJ'II/I, 3aaa4u, I/IHCTPYMGHTLI) I‘OC}’II&pCTBCHHOfI INOJIMTUKHU B
COOTBCTCTBYIOIHUX OTPACIIAX pOCCI/II>'ICKOI>'I OKOHOMUKH,

- [N100aNbHBIN SKOHOMHUYECKUN KOHTEKCT pPa3BUTHS OTpaciel pocCuiCKOl IKOHOMUKH;



- OCHOBHBIE HCTOYHMKM M OTpACIEBbIE OCOOEHHOCTH CTATUCTHYECKOW MH(pOpMALMU O
IPOM3BOJICTBE, pACIpElNeJICeHUH M MOTPeOJICHUH pPA3IUYHBIX BUAOB NPONYKIMH U YCIYT,
IIPOU3BOJUMBIX B paCCMaTPUBAEMbIX OTPACIISIX;

- OoTpacieBble 0COOEHHOCTH TMPOLEAYp aHajlu3a M MPOTHO3UPOBAHUS JTUHAMHUKH U CTPYKTYPHI
IPOM3BOJICTBA OCHOBHBIX BUJIOB ITPOAYKLIMH PACCMAaTPUBAEMBbIX OTpaciieH.

yMeTb:
- IPOBOJIUTh SKOHOMUYECKUH aHAJIN3 COCTOSHUS OTpaciiel;

- (bopmHpoOBaThH CIIEHAPUH PA3BUTHUS OTPACICH W MPOBOJUTH MPOTHO3HBIE PACUYEThl OCHOBHBIX
IIOKa3aTelieH.

BJIA/IETh:
- HaBbIKaMU aHaJIM3a OTPACJIEBBIX MPOTrpamMM (CTpaTEruil) pa3BUTHUS;
- HaBbIKaMu cOOpa M aHaJIM3a HHPOPMALIUU U3 Pa3IMYHbIX HCTOYHHUKOB;

- HaBbIKaMH ITIOATOTOBKH KPATKHUX aHAIIUTHUYCCKUX MATCPHUAJIOB U BBICTyrIJ'ICHHfI.

TeMbI U pa3jeiibl Kypca:
1. 'a30Bast MPOMBIIIIIEHHOCTD.

Pecypchas 6a3a razoBoil mpombliuieHHOCTUA. TeHaeHuu pas3Butus oTpaciu B 90-x u 2000-x
rogax u obOycinoBuBmue ux (paktopsl. COBpeMEHHOE COCTOSHUE, MPOOJIEMBbl M TMEPCIEKTUBBI
pa3BUTHs Ta30BOM  mpombliuieHHOcTH Poccuu.  OOmieskoHOMUYecKass pojb  Ta30BOM
MPOMBIIIIEHHOCTH. OCcOOEHHOCTH KOPIOPATUBHON CTPYKTYPBI OTPACId U €€ TOCYAapCTBEHHOTO
pEerynupoBaHus. DBOJIOLUNA KOHBIOHKTYPHI M MEXaHHW3MOB I[[€HOOOpPa30BaHHs Ha BHEIIHUX
PBIHKAX MPUPOJHOIO ra3a U €€ BIUSHUE Ha POCCUMCKYIO Ta30BYI0 TPOMBILIIIEHHOCTb.

2. dKunuiHbIi ceKTOp SKOHOMUKH.

CrpykTypa KWIHIIHOTO CEKTOpa 5JKOHOMHUKH. Pa3BUTHE JKWUIMILIHOIO CTPOUTENBCTBA U
BOCIIPOM3BOICTBO KMJIOTO (DOHJIA B peTpocneKTHBe. JKUITUIIHAS CUTYaIsl 1 METO/IbI €€ aHaIM3a.
ObecneueHHOCTh POCCUIMCKOTO HAaceIeHUs )KUIIbEM U TeHICHIIMN €€ U3MEHEHHSI B PETPOCIIEKTHBE.
MeskcTpaHOBBIE COMOCTAaBJIEHUS TNOKa3aTeiaeld o0ecreueHHOCTH HaceneHus xuiabeM. [loHsTue
YKWIHIHOTO PBIHKA, CHCTEMA AHAJTMTUYECKUX IT0Ka3aTelel Ul OLIEHKH €ro CoCTOsAHUs. Pa3BuTne
KWJIMIIHOTO pPhIHKA M CHUCTEMbl (PMHAHCHPOBAHUS KWIMILHOTO CTpPOUTENbCTBa B Poccuu B
perpocnekTuBe (¢ 1991 r.). noreynoe KpeauToBaHME: OTpacieBble M OOIIEIKOHO-MUYECKHE
peanocbuUIKy pazBuTus. XKunuiHas nonutuka B Poccnn u mupe. L{enn, oc-HOBHbIE HalIPaBIIEHUS
Y MHCTPYMEHTHI KWIMIIHOW nosuTuku B P® B mepcnektuse. 1loaxoasl kK IpOrHO3MpPOBaHUIO
pPasBUTHS KUJIMIIHOTO PBIHKA, OOBEMOB >KWIMIIHOTO (OHAA, 00ECHeueHHOCTH HaceIeHUs
KHUIIbEM, CTPYKTYPBl KWIMIIHOTO (oHAa 1Mo (opMamM COOCTBEHOCTH, OOBEMOB >KUIIHIHOTO
CTPOUTENIbCTBA, KAlIUTAIBHOIO PEMOHTA U BHIOBITHUS JKUJIBIX TUIOIIAAEH.

3. MammHoCTpOeHue.



MammnHOCTpOeHHE KaK IPUMEpP NMOJMHOMEHKJIATYPHOM OTPACIIA: OCHOBHBIE ITOAOTPACIN U BUIBI
NPOAYKUMH. MaIIMHOCTPOCHUE B paMKaX BOCIPOU3BOACTBEHHOM Teopuu. TeHaeHuuu
IPOM3BOJICTBA MHBECTUIIMOHHOW, OOOPOHHOW M TOTPEOUTEIHCKOW MPOIYKIUU B POCCHUICKOM
mamuHocTpoeHud B 90-x u 2000-x rogax. CoBpeMEHHOE COCTOSHUE, TPOOJIEMBI U IEPCIEKTHBBI
pa3BUTUSA MAIIMHOCTPOCHMs. VIHHOBAalMOHHBIM NOTEHIMAI MaMHOCTpoeHUs. DakTopsl,
OIpEAEIAIONINE KOHKYPEHTOCIIOCOOHOCTh OTEUECTBEHHOW MAalIMHOCTPOUTENILHON IPOAYKIIMM Ha
BHYTPEHHEM U BHEIIIHUEM PbIHKaX. MOIEIMpOBaHNE U IPOTHO3UPOBAHNE MAIIMHOCTPOUTEIILHOTO
KOMILJIEKCA.

4. Meramnyprus.

Posb 1 ¢pyHKIMM MeTaTypruu B 3KOHOMHKE. OCOOCHHOCTH OOpallieHus] MeTalla B SKOHOMUKE
KAaK COCTAaBHOM 4YaCTU BOCIIPOM3BOJICTBEHHBIX IIPOLIECCOB. MeTaiuyprus Kak cucreMa II0TOKOB
pPECYPCOB U MPOAYKLMHU. TeHACHIIMN Pa3BUTHS YEpPHOU U 1BeTHOW MeTautypruu B PO B 90-x u
2000-x Tomax wu oOycioBuBmue uX (akropbl. COBpEMEHHOE COCTOSHUE, MPOOIEMBI H
NEPCIEKTUBBl PA3BUTHUS POCCUNUCKON MeTaurypruud. OCOOEHHOCTH SKCIOPTHOM OpHEHTaluu
METAJITypruueckoro InpousBojactBa Poccuu, 00IIEIKOHOMUYECKHE M BHYTPUOTPACIIEBbIE
NPEINOCHUIKM  TOBBIIICHUST KOHKYPEHTOCIIOCOOHOCTH. MeTonsl W MOAENH aHaluW3a |
IIPOTHO3UPOBAHUS METAJULYPTHYECKOI0 KOMIUIEKCA.

5. HedrstHast mpOMBITIUIEHHOCTb.

Pecypcnas 6a3a HedTsiHOUM TpoMbIiuIeHHOCTH. TenaeHuu pa3sutus orpaciu B 90-x u 2000-x
rogax u oOycinoBuBlMe UX (pakTopbl. COBpEMEHHOE COCTOSIHME, MPOOJIEMbl U NEPCIEKTHUBBI
pasButus  He(pTemoObBaromeli u  HedTenepadaThIBaOMIEd MPOMBIIIICHHOCTH — Poccum.
OO61eskoHoMHUYECKass POJb HePTsHOW mpoMbinuieHHOCTH pd. Macmtabsl U CTpyKTypa
poccuiickoro He(TSHOTO SKCIopTa. OBOJIONUS KOHBIOHKTYPHI MHPOBOTO pBIHKAa He(dTH,
(baxTophl, ONMpPENENAIONINe YPOBEHb W BOJATHIBHOCTH IIEH. BHYTpeHHUI pBIHOK HepTH U
He(TENPOAYKTOB U MEXAHU3M €0 3aBUCUMOCTH OT MUPOBOTO pPbIHKA.

6. Cenpckoe X03IHUCTBO.

Ponb cenbckoro xoszsiictBa B skoHOMHKE Poccun. CocTOsiHME BHYTPEHHEIrO pbIHKA arpapHoi
NPOAYKIMHM U MPOoJoBOJLCTBUS. KoHuenmus mpoaoBoibCTBEHHON OezonmacHocTd. Konuenus
MHOTO(QYHKIIMOHAJIBHOCTH arpapHOro NPOM3BOACTBA. TEHIEHIUU pa3BUTUS MOJOTpaciei
cesbekoro xo3sicTBa B PO B 90-x u 2000-x rogax u o0ycnoBusiine ux Gaxtopsl. CoBpeMeHHOE
COCTOSIHUE, MpOOJEMBbI U MEPCIEeKTHBBl pa3BUTUSA celbckoro xossictBa P®. CuenaphHoe
IIPOrHO3MPOBAHUE KAaK MHCTPYMEHT pa3paOOTKHU CTPATETMU PAa3BUTHUS CEJIBCKOIO XO3SMCTBA U
arpoIpoOMBIIIIEHHOTO KOMILIEKca. MeToAbsl M MOJEIH TMOCTPOEHUS HPOTHO3HBIX OallaHCOB
PECYPCOB U UCIOJIB30BaHUsI OCHOBHBIX BUJIOB arpapHOU MPOLYKIIMH.

7. TerutocHaOXeHUE.

OCHOBHBIE TEXHOJIOTHH MMPOU3BOJICTBA TEIUIOdHEPTHH. TeHICHIIMKA pa3BUTHS oTpaciu B 90-X u
2000-x Tomax u oOycioBuBmMe X (akTopbl. COBpEeMEHHOE COCTOSHHUE, IMPOOJIEMBI U
MEPCIICKTUBBI Pa3BUTHS TEIUTOCHA0KeHUs B Poccnu. DakTopsl, ONpeesioniue CpaBHUTEIbHYIO
3G GEKTUBHOCTh [EHTPATU30BAHHBIX M JCIIEHTPAIM30BAHHBIX CHCTEM TEIJIOCHAOKEHUS.
PriHOYHBIE peOpMBI B TETIIOCHAOKEHHH, TEJIEBbIC YCTAHOBKH U TIPOMEXYTOYHBIC UTOTH.

8. TormmBHO-?HepreTuueckuit 6ananc (TIb).



OCHOBHBIE TIOHATHS, ICTOYHUKH HH(POpMaIHH, Tpo0semMbl moctpoenus TOb. Meroap! ananu3a u
nporrosupoBanus TOb. Baxuelimme nsmenenust B crpykrype TOb Poccun B 90-x m 2000-x
rogax. JHeprerudeckas 3pPpeKTUBHOCTD: OHATHE, TOKA3aTEIH, ONPEACISIONNe (PaKTOphI.

9. Tpancnopr.

Ponb TpancnopTHO# oTpaciu B 3koHOMHKE Poccrn. OCHOBHBIE BU/IBI TPAHCIIOPTA U UX MECTO B
TPAHCIOPTHOU KOMILIEKCE CTpaHbl. TeHAeHIMHN pa3BUTHUS MMOI0Tpaciell Tpancnopra B PO B 90-x
u 2000-x romax u oOycimoBuBmue uX ¢dakTopel. COBpeMEHHOE COCTOSIHUE, MPOOJeMbI W
MEPCHEKTUBBl PAa3BUTUS POCCUICKOIO TPAHCIOPTA. XapaKTEPUCTHKA PbIHKA TPAHCIOPTHBIX
yciyr. XapakTepucTHKa TPAHCIIOPTHON HHPPACTPYKTYphl Poccuu: CyXomyTHBIE U BOJHBIC TTyTH
cooOuieHusi. Mopckue mopThl CTpaHbl. TepMHHAJIbHBIE CUCTEMBI. MeCTO PpOCCUICKOro
TPAHCIIOPTHOTO KOMILUIEKCA B TJIOOATBHBIX TPy30M0TOKax. TpaHcnopTHas crparerusi Poccun 1o
2030 r. MeTo/1bI 1 MOJIETTH aHAJIM3a U IPOTHO3UPOBAHUS PA3BUTHSI IOJOTPACIICH TpaHCIOpTa.

10. YronbpHas mpOMBIIIIEHHOCTb.

Pecypchas 6a3a yronbHO# HMpOMBIIUIEHHOCTH. TeHaeHuu pa3Butus otpaciu B 90-x u 2000-x
rogax u obycinoBuBmne ux (paktopsl. COBpeMEHHOE COCTOSIHHME, MPOOJIEMbl M TEPCIEKTUBBI
pa3BUTHS YroJIbHON MPOMBINIICHHOCTH Poccun. OCHOBHBIE MOTPEOHUTENH YIJIed B AKOHOMHUKE.
@DaKTOpHl ONMpEAEIIOIMNE KOHKYPEHTOCTIOCOOHOCTh JHEPreTUYECKUX YIJIeH B CpPaBHEHUU C
JPYTUMU BUAAMHU OPTaHUYECKOTO TOITMBA. MI3MEHEeHUsI B TEXHOJIOTHSX JOOBIYU U UCIIOJIH30BAHUS
HHEPreTUUECKUX YIJIeH y moTpeduTeneil.

11. DnexTposHepreTuka.

OcHOBHBIE  TEXHOJOTMHM TPOM3BOJACTBA  OJCKTPOIHEPTHM M THUIBI  AJIEKTPOCTAHIIUU.
Bo3o6HOBNsSIeMble UCTOYHUKHA OJIEKTPOOHEPTMM W WX CpaBHUTENbHAs JKOHOMHUYECKas
s dexkruBaOCTh. TeHaeHmmu pa3sutus orpacid B 90-x m 2000-x romax u 0OYCIIOBHUBIIHE HX
¢daxTopsl. COBpeMEHHOE COCTOSIHUE, TPOOJIEMBI M TIEPCIIEKTUBBI PAa3BUTHUS AJIEKTPOIHEPTETUKU
Poccun. Enunas oHeprermueckas cucTeMa, €€ poJib B ONTHUMM3ALMU MPOU3BOJCTBA
AIIEKTPOPHEPIUU. PhIHOUHBIE pePoOpMBI B DJIEKTPOIHEPTE€TUKE, IIEJIEBbIE YCTAHOBKH U
IPOMEKYTOUYHBIC UTOTH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

AHaJM3 ¥ NPOrHO3MPOBaHUE (PMHAHCOBO-CTOMMOCTHBIX MPONOPUMA IKOHOMHUKH U
Pa3BHUTHSA Je€HEKHO-KPEeIUTHOH CHCTeMbI

Heab AMCHUNIMHBI:

o0y4yeHHe CTyIeHTOB 0a30BBIM KOHLEHIMSIM A>KOHOMHYECKOW HayKu B 00JacTh (PUHAHCOB,
JICHEKHOTO OOpaleHns W KpeauTa, MPUHLIUIAM ONpeesieHHs 1ejiei U BEI0Opa HHCTPYMEHTOB
(UHAHCOBOH, I€HEHKHO-KPEAUTHON U BAJIFOTHOM MOJIUTUKH.

3agauu AMCHUIINHBIL:

. o0y4eHHe HaBBIKaM ITOCTAHOBKH KOHKPETHBIX 3aJad IMPOTHO3UPOBAHMS TOKa3aTesen
(uHAHCOBOH M JIEHEXHO-KPEAUTHOH cephl;

. O3HAKOMJICHHE C OCHOBHBIMU HMCTOYHHMKaMH WH(GOpMAlMU O JEHEKHOM OOpalleHUu,
KpeAuTe, KOPIIOPATUBHBIX M TOCYJAapCTBEHHBIX (PMHAHCAX, KOPPEKTHBIMHU IMpoLIeTypaMu coopa u
aHaJIM3a CTATUCTUYECKUX JIaHHBIX;

. O3HAaKOMJIEHHE C OCHOBHBIMU TEHACHLUSIMU HM3MEHEHUs] (UHAHCOBOM CTPYKTYpbl U
JIEHEKHO-BAIIFOTHOM ApXUTEKTYPHI POCCUHCKON U MUPOBON YKOHOMMKH,

. o0y4eHHe HaBbIKAM OIICHKM (PMHAHCOBOIO COCTOSHUS KOMIIAHUH pEaJbHOTO0 H
(MHAHCOBOTO CEKTOPOB, COATAaHCHUPOBAHHOCTH (DeiepalbHOr0 W PErHMOHANIBHBIX OIOKETOB,
Makpo(UHAHCOBON CTaOMIIBHOCTH POCCUHCKONW U MUPOBOM SKOHOMHKH.

. aHaJIM3 IPOOJIEMHBIX CUTYalluid, BOSHUKAIOUINX MPHU pa3paboTke (PUHAHCOBOMU, TEHEKHO-
KPEIUTHON ¥ BaTFOTHOM MOJIMTUKH.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)

B PE3YIbTATC OCBOCHUA NUCHUIIJIMHBL 06yqa}oumec;1 JOJIDKHBI

3HATh:

0 OCHOBHbIE ()MHAHCOBBIE, JICHE)KHO-KPEIUTHBIE M BAIIOTHBIE TIOKa3aTe€lM M HX
UHTEPIPETALMIO;

O 3aKOHOMEPHOCTH pa3BUTHUSA W XapaKTEPUCTUKU MPOLECCOB U CTPYKTYyp B obsactu

(buHaHCOB, IEHE)KHOTO OOpaleHus 1 kpeauta B Poccuu u mupe;

] HCTOYHHUKH I/IH(I)OpMaI_II/II/I 0 JCHC)KHOM O6paIJ_IeHI/II/I, KpCAUTC, KOPIIOPATUBHLIX U
TOCYAapCTBCHHBIX (I)I/IHaHCEIX.



yMeThb:

O orOupaTh, 00padaThIBaTh M aHAIM3UPOBATH JAaHHBIC O IMpOIEccax B 00JacTu (PUHAHCOB,
JIEHEKHOTO OOpaIIeHus! U KpeauTa;

0 MIPOBOANTH OLIEHKY (PMHAHCOBOM CUTYyallMl B MUpE/CTpaHe/PETUOHE;

O CTPOUTH pACUETHBIE CXEMbl U MPOTHO3MPOBATH (DMHAHCOBBIE M JICHEKHO-KPEIUTHBIC
[I0Ka3aTeJIM, UHTEPIIPETUPOBATH PE3YJIbTATHI IIPOTHO3A;

O olleHUBaTh 3(PQPEKTUBHOCTH Mep (PUHAHCOBOHM, ACHEKHO-KPEIUTHOW U BaJIOTHOU
MIOJINTHUKY;
O y4acTBOBaTh B TPOEKTHBIX (opMax padOTbl U pPeaJU30BBIBATH CAMOCTOSTEIBHBIC

AHAIIUTUYCCKUC ITPOCKTHI;

0 MPEJICTaBIATh PE3YJbTAaThl HCCIEAOBATENbCKOW paboThl Tiepen MTpodhecCHOHATLHOM
ayIUTOpHEN.

BJIAJIETh:

0 METOJaMU HCCIICOBAaHUS, ONMUCHIBAIOIIMMHU B3aMMOCBSI3U (UHAHCOBBIX M JICHEXKHO-

KpCAUTHBIX IIPOLECCOB C 061_1_[6171 JUHAMHUKOM COIMaJIbHO-?KOHOMHYECKOT O Pa3BUTHUSA;

O KyJIbTYPOH IOCTAaHOBKHU IPOTHO3HO-aHAJIMTUYECKUX 33Ja4 U IMOCTPOEHMSI IMPOOJIEMHO-
OPHUEHTHPOBAHHBIX CUCTEM PACUYETOB;

l HaBbIKAMU  ITOJIYUCHUA HpO(beCCHOHaHBHOﬁ I/IH(i)OpMaI_II/II/I U3 Pa3jIMYHbIX THUIIOB
HNCTOYHHMKOB, BKJIFOYas I/IHTepHCT n 3apy6e>1<Hy10 JIATCPATYPY,

l HaBBIKAMM OCBOEHHS OOJIBIIOro 00beMa I/IHq)OpMaHI/II/I.

Tembl U pa3ensl Kypca:

1. BBenenue B (uHaHCOBBIE HCCiEeNOBaHMS: (UHAHCOBAs CHCTEMa M €€ poJib B PBIHOYHOMN
HKOHOMHUKE, OCHOBBI OyXTaJITEPCKOr0 y4€eTa, OCHOBHBIEC MOHITHS KOPIOPATUBHBIX (PMHAHCOB.

OcHoBHble (yHKIIMM (QuHaHCOBOM cuctemsl. IlepepacnpenenurenbHas QyHKius. OCHOBHbIE
TUIBI pUHAHCOBOTO NepepacnpeaeneHus. [InarexHo-pacueTHas GyHKIMsS GUHAHCOBON CUCTEMBI.
duHaHCOBasA CUCTEMA U yIIpaBlieHUe puckaMu. B3anMocBsI3b 0aHKOBCKOM cUCTEMBI, (PHAHCOBBIX
PBIHKOB, CUCTEMBI F'OCY/IAPCTBEHHBIX U KOPIOPATUBHBIX (PMHAHCOB U CHCTEMBI CTPaXOBaHHUS.

JleHnexHbie T0XO/IbI MPEANPUATUS U (PUHAHCOBBIC PE3YNIHTATHI UX XO35HCTBEHHOMN JESTEIHHOCTH.
®UHAHCOBOE COCTOSIHUE, IIATEKECIOCOOHOCTh W JIMKBUJIHOCTH mpeanpustusi. OCHOBHbBIE
npueMbl U MeToAbl (prHAHCOBOro aHanmu3a. OmeHKa JAESTEIHPHOCTH MPEANPHUSATHNH Ha OCHOBE
MEXIYHAPOIHBIX CTaHAApTOB (MHAHCOBOM oTueTHOCTH. KoproparuBHbie GuHAHCH U (POHTOBBIN
PBIHOK.

Byxrantepckuii GanaHc HpeAnpusTHsS M ero cTpykrypa. IloHsTue, kinaccudukanus U BHIBI
OLICHOK OCHOBHBIX CPEICTB. AMOpTH3allUsl OCHOBHBIX cpeAcTB. ITopsok HauucieHus u ydera.
[TonsatHe  JOATOCPOYHBIX  HMHBECTHUIMHA. VCTOYHMKM  (UHAHCUPOBAHHS  JOJTOCPOUYHBIX
uHBecTULMI. MatepuanbHble 000POTHBIE CPEACTBA U UX OTpakeHHe B OyXrajaTepckoM OalaHce.
Omutata Tpyza U ee oTpaxeHue B OyxranrepckoM Oanance. IlonsTue cebecToMMOCTH MPOTYKIIMU



U ee oTpakeHHe B Oyxraiarepckom Oamance. [loHsTHe IeOUTOPCKOW M KPEAUTOPCKOU
3ag0/pKkeHHOCTH. OTpaskeHHe pacyeToB B Oyxrairepckom Oanance. uHAHCOBBIE Pe3yIbTAThI U
UX OTpaXEHHE B OyXrajaTepckoM OajaHce. YUeT onepainuil Mo ABMKEHHIO JEHEKHBIX CPEICTB.
VYuer onepauuii B FHOCTPAaHHOM BAJIIOTE.

2.  Opranuzanmusi  OIO/DKETHOTO — Ipoliecca, CYHHOCTh M (YHKUUU  OIODKETHOTO
nepepacnpesiesieHus, IpooIeMbl U EPCIIEKTUBBI Pa3BUTHUS OFOIXKETHBIX OTHOLLICHUI.

denepanbHbIil ¥ KOHCOMUANPOBAHHBIA Oro/keT. OCHOBHBIC ATAIbl MPHUHATUS U YTBEPKACHUS
denepanpHoro Oromkera. Jloxomnas 6a3a ¢enepanbHOro Oromkera u  MmpoOJIeMbl e
dopmupoBanus. KaccoBoe ucnonnenue 6romkera. [lepBuunsiii U oouwit aepuuut (mpopumr)
denepanbHoro  Oromkera. bromkeTHble  METOIBI  MOAJEPXKAHHS — MaKpOIKOHOMUYECKOU
CTaOUIILHOCTH.

QduckanbHast U CTUMYIUpYOIIas QyHKIUs OI0KeTa.

Knaccudukanus HanoroB. Hamor Ha go6aBieHHYIO cTOoMMOCTh. HamoroobmoxeHue
BHEIIHEAKOHOMHYECKUX orepanuii. Hamor Ha mpuGsuis. Hamor Ha noXoapl (U3MYECKUX JIHII.
Hanor Ha umymectBo. Akuusbl. 3emMenbHbIi Hajor. Hajor Ha 100bI1y MOJE3HBIX UCKOMAEMBbIX.
OcHoBHBIE ATarbl HaIOroBoi pedopmbl B PO u ux BiausHWE Ha TUHAMUKY 3KOHOMHUYECKOTO
pa3BuTHsL.

[Tpo6ems! ynpaBneHus: (UHAHCOBBIMU aKTUBAMU rOCyAapCcTBa (CTabumn3anoHHbIN GoHd, hoHI
0y1arococTosiHus, pe3epBHBIA (OHMA, TEHCHOHHBIM Qonx). [ocymapcTBeHHBIN OOMKET U
WHCTUTYTHI Pa3BUTHSL.

3. Opranuzanus U GyHKIIMOHHPOBAHUE COBPEMEHHOU JIEHE)KHO-OaHKOBCKOM CHCTEMBI.

[Tonstue nener. [Ipoucxoxaenue u Gpynkuuu nexer. [logxoas! k onpeneneHuto aeHer. JJonrooi
XapaKkTep COBPEMEHHBIX JeHer. JIByXypoBHEBO€ TMOCTpoeHHE OaHKOBCKOW CHCTEMBI,
[EHTpabHbIC (pe3epPBHBIC) U OAHKOBCKUE JIEHBI'H, ICHEXKHAs 0a3a U IeHeKHas Macca. DMUCCUS U
MyIbTUIUTMKAIMSA. OpraHu3anus IUIaTeXeldl M pacueToB, KacCOBBIE OMEpaIlud, KpeIUTHHIE
ONEPALMH C TOYKU 3PEHUS UX BO3JIEUCTBHS HA IMKBUIHOCTh S KOHOMHUKH.

@YHKIMY LEeHTpalpHOro 0aHka. LleHTpanbHbIil OaHK Kak "KpeAuTOop B MOCIEAHEH MHCTAHIMH'".
OmuccuonHas ¢pyHkuus [lenTpanbroro 6anka. [{enTpanbHbli 0aHK M OpraHU3aIMs TIIATEKHO-
pacueTHOi cuctembl. OpraHuzanus Haa30pa 3a JEATEIbHOCTHIO KPEIUTHBIX OpraHHU3allHil.
[lenTpanbHblii 0aHK Kak (PMHAHCOBBIM areHT rocyaapcTBa. CHUCTEMHBIH PUCK U (YHKIUU
HEHTpaIbHOTrO OaHKa MO ero mpeaynpexacHuro. llenn neHexHOW NOMUTHUKH. AKTHUBHAs W
[IaCCHBHAs JICHEXHas MOJUTUKA. PerynsaTHBHBIE HHCTPYMEHTHI IEHTpaJIbHOro OaHKa. JleHexxHas
nporpaMMa Kak CpeJHECPOYHBII 11eJ€BOM MPOTHO3 Pa3BUTHs JEHEKHO-OAHKOBCKOM CHCTEMBI.
JleHexHas MOJUTHKA U €€ BIMSHUE Ha SKOHOMUYECKUH poCcT U HHQIISILIMOHHBIE TPOLECCHI.

[Tpupona n pyHkumun KomMmepueckux O0aHkoB. CHucTeMa JEHEKHBIX PACcCUeTOB U €€ CTPYKTYpa.
Pecypcel kommepueckoro 6anka U ux CTpykTypa. JlocTaToOYHOCTh OAHKOBCKOTO KaluTajia U €e
ornenka. [lpuHnMNBI W opraHu3amus OaHKOBCKOro KpeauToBaHus. Omneparuu OaHKOB ¢
rOCy/IapCTBEHHBIMU U KOPHOPAaTHUBHBIMU LIEHHBIMH OymaraMu. YueTHble omnepaunuu OaHKa.
WHBeCTUIIMOHHBIE PUCKH U CIIOCOOBI MX CTpaxoBaHUs. ATEHTCKUE onepannu 0aHkoB. BamoTHas
no3utiusi 6anka. COBpeMEHHOE COCTOSTHHE POCCUIMCKOM TIEHE)KHO-0aHKOBCKOW CHCTEMBI.

OcHoOBHBIE THUIIBI PUCKOB. KpeauTHBIN pHCK, NPOLIEHTHBIA PUCK, (POHIOBBIA PUCK, BATIOTHBIN
PHCK, PUCK JTUKBUIHOCTU. IHIMBUIyalbHBIE, CUCTEMATUUYECKUE U CUCTEMHBIE PUCKHU.



[TonsiTHE MPOU3BOAHBIX UHCTPYMEHTOB U UX OCHOBHBIE BU/IBI.
4. OCHOBHBIC dTAIbl PA3BUTHUS POCCHICKON JCHE)KHO-0AaHKOBCKON CHCTEMBI.

®unancoBblie TpaHchopmarmu. @uHAHCOBas CTPYKTYpa ¥ pUHAHCOBast apXUTEKTypa.  THIIBI
(¢buHaHCOBBIX TpaHCchopManuii. AHAIN3 0cOOCHHOCTEH (PMHAHCOBBIX TpaHchopmanuii B Poccun.

@duHaHCOBasA CTPYKTypa M (PUHAHCOBAsE apXUTEKTypa: OCHOBHbIC MOHATHS. THIBI (PUHAHCOBBIX
CTPYKTYp. DBOMOnMsA (PUHAHCOBBIX CTPYKTYp. PHUHAHCOBO-CTPYKTYPHBIA aHAIN3 POCCHUHCKON
9KOHOMUKH. CTPYKTYpHBIE IEPCIIEKTUBBI POCCUICKON SKOHOMUKH.

5. CtpykTypHO-(hHUHAHCOBBIE TPOOIEMBI COBPEMEHHON 3KOHOMUKH.

[TpoGnembl U nepcrneKTUBEl GOHIOBOTO PhIHKA B POCCHM: HHCTUTYTHI, HHCTPYMEHTHI, CETMEHTHI
PBIHKA.

dopmMupoBaHHe M COBPEMEHHOE COCTOSHHME (OHIOBOrOo phIHKA (pblHKa akuuil) B Poccum.
OcHoBHbIe MOKa3aTenu POHIO0BOrO pbiHKA. COBpEMEHHbBIE HHCTPYMEHTHI (PMHAHCOBBIX PHIHKOB.
CocTosHre MUPOBOTO ()OHIOBOTO PHIHKA M €T0 BIUSHUE Ha SKOHOMUKY PO.

6. @uHaHCOBBIE pPBIHKM Kak o00oOmaromas XapakTepucTUKa (HUHAHCOBO-CTOMMOCTHOM
cTpyKTyphl. [Ipobnemsl 1 nepcrekTuBbl HOHIOBOTO phiHKa B Poccuu.

[Tonstue ¢dunancoBoro peiHka. Kiaccudukanus ¢uHaHCOBBIX PBHIHKOB. OCHOBHBIE ()YHKIIUU
¢buHaHCOBBIX pHIHKOB. lloHATHE M (QYHKIMHM [I€HEKHOTO pBhIHKA. MHCTPpYMEHTBHI AEHEKHOTO
pbiHKa. PBIHOK MEXOaHKOBCKUX KpEeIUTOB H Jeno3uToB. [IpoOnembl peryaupoBaHus
JMKBUTHOCTH B COBPEMEHHOM poccuiickoit uctopuu. B3auMocBsi3b (hMHAHCOBBIX PHIHKOB.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

AHaJIM3 ¥ pacno3HaBaHWe U300pasKeHu i

Heab AMCHUNIMHBI:

. U3y4YCHUE CIyHIATeNIIMH MAaTEeMaTHYSCKHX W alTOPUTMHUYECKUX OCHOB aHalM3a |
KJIaccu(puKauy n300pakeHuil;

. 3HaKOMCTBO C TPAaKTUYECKUMHU TMPHIIOKECHUSIMH MaTeMaTHUYECKUX METOJIOB aHalIM3a U
KJaccuuKanuyu n300paskeHH.

3agauyd IUCHUILINHBI:

. NpUOOpETeHNE TEOPETHUECKUX 3HAHUI B 00JIaCTH paciio3HaBaHHUS N300PAKEHHIA;
° OCBOCHHEC MATCMATUUYCCKHUX MCTOJOB PCIICHHA 3adad aHalIn3a U KJ'IaCCI/I(l)I/IKaIII/II/I
M300paX]eHUH.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHHUILJIMHE (MOYJII0)

B PE3YIbTATC OCBOCHUA NUCHUIIJIMHBI o6yqafoumec;1 JOJIDKHBI

3HATh:
O ¢byHIaMeHTalIbHbIE IOHATUS U TEOPUH 00pabOTKU N300paKeHHIA;

0 MaTeMaTHYeCKHEe METOJIbI PEIICHHS 3a/1a4 aHaJIN3a U KilacCu(hUKaMu H300pakeHuH;

0 OCHOBHBIE 00JIaCTH TIPUMEHEHUS 3 TUX METOOB.

yMeThb:

O NPUMEHATh MaTeMaTH4YecKHe METOAbl pelIeHUs 3ajad aHajau3a M KiIaccudukanum

H306p&)K€HHI’I K IPaKTUYCCKHUM 3aZlavdaM.

BJAaJ€Th:

O HaBBIKAMU Pa3pabOTKU BBIYMCIUTEIBHBIX aJTOPUTMOB I PELICHMs 3aJad aHalu3a U
KJaccu(puKauy U300paxeHui.

TeMbl U pa3jeiibl Kypca:



—

. 3agada aHanuza GopMbl B M300paKEHUSIX

. HenpepsiBHast Mosienb (hOpMBI B €BKITHIOBON TIOCKOCTH

. JluckpetHas Mozieb (GOPMBI B PETYJIIPHOM IIPOCTPAHCTBE

. Mepa 6sm30cTi HOPMBI 00BEKTOB

. 3a/iaya MOCTPOCHHS HETIPEPHIBHOM MoeNu (GOPMBI 110 TUCKPETHOM

. Kputepuu annpokcumanuu ¢GopMbl: 01H30CTh, TNIAAKOCTh U KPUBU3HA IPAHUIIBI
2. 3ajiaya MOMCKa U MPOCIIeKUBAHUS TPAHUIIBI JUCKPETHOTO 00pa3a

. ANropUTMBI IPOCIIEKUBAHUS TPAHULIBI

. CuMILIEKC-TIPOCIICKUBAHUE, POCIICKUBAHIE OETYIIIMM MOCTOM

3. 3ajaua MOCTPOEHHUS HEMPEPHIBHOM IPAHUIIBI JUCKPETHOTO 00paza

. AJNTOpUTM NOCTPOEHUS MHOT'OYTOJIbHUKAa MUHUMAJIBHOTO IEPUMETPA

. AJNTOpPUTM NOATOHKU FPAHMIIBI CIJIATHOBOM KPUBOM

. N3mepenue mpuzHakoB (opMBI HA OCHOBE TPAHUYHOTO MPEICTABICHUS

4. ITony4yeHue CKeIETHOTO MpeicTaBiIeHHs POpMBI HAa OCHOBE TuarpamMm Boponoro

. Pazouenue Boponoro u tpuanrymsanus Jlenone

. [TocTpoeHne ckenera MHOTOYTOJIBHUKA HAa OCHOBE pazouenus BopoHoro.

. [TocTpoenue 6a30BOro ckenera Ha OCHOBE CTPHIKKH CKelleTa MHOTOYTOJIbHUKA

5. CkenerHoe npejcTaBieHne GOpMbl IByMEPHBIX OOBEKTOB

. Ckener ¢opmbl. HenpepbIBHBIE U IUCKPETHBIE MOJIENIN CKEJIETA.

. 3amada MOCTpOeHUs cKenera (popMer

. Ckenetr MHOTOYTOJIbHON (DUTYpBHI.

. CkenetHoe a11po 1 0a30BbBIN CKEJIET.

. W3mepenue npu3HakoB (pOpMbI Ha OCHOBE CKEJIETHOTI'O IPECTaBICHUS

6. LupkynspHoe npezacrabienre GOpMbl IBYMEPHBIX 00ObEKTOB

. [IpencraBnenue Gopmbl AByMEPHBIMU IPUMHUTHBAMHU
. JKupHble IMHUU U UX UCIOJIb30BaHUE B KAUeCTBE MPUMUTHBOB
. 3asiaya MOATrOHKYU YKUPHBIX JIMHUN. AJITOPUTMBI IOJITOHKH

® I/I3MCpCHI/IC IIPU3HAKOB (I)OpMLI Ha OCHOBC HUPKYIIAPHOT'O NPCACTABICHUA



7. D¢ dexTuBHBIC ANTOPUTMBI 115 pazouenuit Boponoro

. BoruncnutenbHas ~— reomeTrpus, = aJrOpUTMUYECKHME  MapajurMbl  (peKypCHUBHAs
JEKOMIIO3UIIMSL, IIJIOCKOE 3aMeTaHue, OallaHCHPOBKa)

. ANropUTMBI IOCTPOEHUS TPUAHTYIISIUK [lenone

. AJroput™ nocTpoeHus quarpamMm BopoHoro MHOroyroibHoU (GUrypsl



AHHOTAUUH K pad04YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

AHaJan3 MojeJiell M ONTUMM3AIHS B YCJIOBHUAX CTOXACTHYECKOI Heolpeae e HHOCTH

Heab AMCHUNIMHBI:

,Z[aTB MNpEACTABJICHHUEC O KIACCUYCCKUX MW COBPCMCHHLBIX MCTOAAX OINTHMMH3AlMU B YCJIOBUAX
CTOXACTHUYECKOM HCOIIPCACIICHHOCTH.

3agauu AMCHUIINHBIL:

- MOJCIIMPOBAHUE  CIIy4allHBIX  IOcHefoBaTeslbHOCTEW W metox  Monre-Kapio:
MOJIEJIMPOBAHUE CIIYHYalHBIX IOCJIEI0BATEIILHOCTEN; KPUTEPUU PAaBHOMEPHOIO PACIIPEIEICHMUS;
METOL MOHTG-KapJIO AJI BBIYHUCJIICHUA OIIPCACIICHHBIX HHTCIPAJIOB U OICHKU CXOAUMOCTH,

- MUHUMU3ALUSA TOPU HAUIUYUU CIyYaWHBIX TOMEX: TPAJUEHTHBIM METOJ MpU HAIWYHH
IIOMEX;

- JOITOJIHUTCIIbHBIC I'JIaBbI BBIHYKHOﬁ OIITUMH3allUU U JIMHEHHEBIE MaTpUYIHBIC HCPABCHCTBA!
MCTO/J BHYTPCHHHX TOYCK; JIMHEHHBIE MaTpUYIHBIC HCPABCHCTBA, SKCTPEMAJILHBIC 3JIJIMIICOU/IbI

- BBCACHHUC B MHOTOKPUTCPUAIBHYIO OITUMHU3ALUIO: TI'paHULA HapeTo; MCTOABI
CKaJIIpu3anuu.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCIHUIJIMHE (MOIYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOIKHBI

3HATh:

- OCHOBBI TCOPHHU OINTHUMHU3AIMU U BBIITYKJIOTO aHAJIN3a,

- OCHOBBI TCOPHUU CTATUCTHUYCCKOI'O MOJACIIMPOBAHUA.

yMeTb:

- MNPUMCHATH OCHOBBI TCOPHU OINTHUMH3ALNH, BBIITYKJIIOTO aHajin3a U CTATUCTHYCCKOI'O
MOZACIIUPOBAHUA UIA PCIICHUA ITPAKTHUYCCKUX 3a/1a4.

BJAACTh:
- HaBBIKOM OCBOCHHMS OOJIBIIIOr0 00BbeMa I/IH(I)OpMaI_II/II/I;

- HaBbIKaMHU IMOCTAHOBKH HAYYHO-HUCCICAOBATCIILCKUX 3a1a4.



Tembl U pa3aenbl Kypca:
1. BBenenue B MHOTOKPUTEPHAIIbHYIO ONITUMHU3ALIUIO.

MHuorokputrepuanbHas ontuMmm3anus, e€ 3amada. llapero-ppoHT - wMHOXecTBO Ilapeto
ONTUMAJILHBIX 3HAYCHHUH. 3a/1a4a KOMMHUBOSDKEpa U €€ MyJIbTHOOBEKTUBHU3ALINH.

2. JIu"eiHble MAaTPUYHbBIC HEPABEHCTBA U MPUMEPHI 33a4, IPUBOSAIINX K HUM

PaBHOMEpHOE pacmpenerneHue, €ro MOJEIUPOBAaHUE, MOJICJIMPOBAaHUE pacIpeeIeHUN
CIIy4aifHBIX MOClIeJoBaTeabHOCTEN, MeTo MoHTe-Kapio BeIYMcIeHUs] HHTErpajioB.

3. MeToz BHYTpEHHUX TOYEK.

JlononHuTenbHbBIE T1aBbl BHITYKION ONTUMH3AIMU. MeToa BHYTpeHHUX ToYeK. OLIEHKH CKOPOCTH
ero cxonumoctu. [lomoxkurenbHas ompeneneHHocTh, jemma Illypa. JluneiiHble MaTpu4HbIE
HepaBeHcTBa. CTaHmapTHas 3ajada MOJIYONpEesIeHHOro mporpaMMmupoBanus Ilpumepst 3aaay,
NPUBOJISIIUX K THHEHHBIM MAaTPHYHBIM HEepaBeHCTBaM. Boimykinocts GyHkuuit —log detA u —(det
A)l/n. DxcrpemManbHbIe AJUTUIICOUIBI: MUHUMAIBHBINA OMUCAHHBIA JIUIUIICOU, MaKCUMaIbHBIN
BIIMCAHHBINA AJTUIICOU]T. AHATUTUYECKUI LeHTp, dnurncons [ukuHa. Pa3znuunbie HepaBeHCTBa
BeIyKII0CTH: Mencena, Ienbiepa, HepaBeHCTBO I é1baepa ISl ClIe/IoB MATpPHIL,

4. DKCTpeMalbHbIE SITUTICOUIBI.

O606H.I€HHI>IC HCPAaBCHCTBA. KOHYC, COHpSDKeHHHﬁ KOHYC, MUHUMYM H MUHHUMAaJIbHBIM 3JIEMEHT.
Merton CKaJsIpu3alun B MHOFOKpHTepHaHBHOﬁ OIITUMU3AIIHUH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

AHaJIN3 ceTe U TEKCTOB

Heab AMCHUNIMHBI:

B kypce u3ydarorcs METOAbl U TEXHOJIOTMH MHTEJUIEKTyalbHOro aHaiu3a JaHHbelx (MAJL, Data
Mining), 6a3zupyromuecs: Ha MOJEISNX, B KOTOPBIX 00BEKTH paccMaTpUBarOTCs mapaMu. EcTe aBa
OCHOBHBIX ITyTH ()OPMaTTN30BaTh Mapy 0OBEKTOB: MEXKYy HEKOTOPHIMU O0BEKTAMHU €CTh CBS3b MU
B3aMMOJIEHCTBHE — M TOTJa Mbl TOBOPUM O rpadax U CETAX; MEKIY BCEMHU OOBEKTaMH €CTh
CXOJICTBO WJIM PACCTOSIHUE — U TOT/Ia peUb UAET O Pa3IMYHBIX METPUKAX. DTH ABE (PopMaTH3auu
HE HMCKIIIOYAIOT JAPYT JIpyra, HallpuMep, B KJIACCUYECKOMN 3ajaue MOUCKa KpaTyalllero myTH Mbl
TOBOPUM OJTHOBPEMEHHO O Tpadax u pacctosHusIX. CeroaHs rpadpl MOSIBISIOTCS BCE BpeMs U BO
BCEX IpeIMETHBIX 00nacTsX. Eciau HeKoTopble TEOpeTHHECKHE MOIXOJbl U MHAYCTPUAJIbHbIE
CTaHAApThl BO3HUKIIHN Y)K€ HECKOJIBKO NECATHIICTHH Ha3al, TO TEXHOJIOTHH cOopa u 00paboTKH
uHpOpMaLMU pa3BUBAIOTCS B HamM JHU. OCHOBHOE BHMMaHHE YJENsSeTCs aHaJU3y CBOMCTB U
BBISIBJICHHUIO TIOJCTPYKTYP B CeTAX. BakHyI0 poib MrpaeT M3y4eHHE MEXaHU3MOB POCTa CETEH,
Oasupyroleecs Ha pa3jIMYHBIX MOJENAX M MeTojax reHepanuu rpadoB. Mues cxozactsa
CBOMCTBEHHA YEJOBEUECKOMY MBILIUICHHIO, 3TO IMOPOAWIO LENbI KOMIUIEKC IOAXONOB IS
pewenust Bcex (yHnamentanbHbX 3amady MAJI. IlpencraBnena teopeTudeckas OCHOBA JUIS
MIOCTPOEHHUS, PEATU3allii U aHaJIN3a IHUPOKOTo crekTpa Mozenel u meronos MAJL.

33}13‘11/[ AUCHUITIJINHBI

. PaccMmoTpenne MeTo/10B MOCTPOSHHS U BBIYMCIECHUS (DYHKIMH CXOJICTBA, COIJIACOBAHUE
CXO/ICTBA Ha Pa3jIMYHBIX MHOXECTBAaX OOBEKTOB, CHHTE3 HOBBIX CIIOCOOOB CpaBHEHHS OOBEKTOB
Ha 0a3e y)Xe UMEIOIIUXCHL.

. PaccmoTpenne KomIuiekca TEXHOJOTWHM, TNpeqHa3HAadeHHbId i 3(G(EKTUBHOrO
npeJcTaBiIeHNs U 00pabOTKK METPUYECKON HH(POPMALIUK BEIYUCITUTENbHBIMU CHCTEMaMH.

. N3ydenue crennanbHble CTPYKTYpP JaHHBIX U alTOPUTMOB, MO3BOJSIOMNX 3((HEKTUBHO
HacTpauBaTh M HCIOJIb30BaTh U3ydaemble Mojenu. CyllecTBEHHBIM MPaKTUUECKUIl HHTEpec
MPEJCTABISIIOT Pa3NUYHBIE METOJABl BHU3YalM3allMd PAacCMaTPUBAEMBIX HH(POPMAITMOHHBIX
MOJICTICH.

® I/IsyquHe BCPOATHOCTHOTO TEMATUYECCKOTO MOACIUPOBAHUA KOJ'IJ'ICKI_II/Iﬁ TEKCTOBBIX
JOKYMCHTOB. Temarudueckoe MOACIIMPOBAHUEC paCCMATPUBACTCA KaK KIIHOYCBasgd MaTCMaTHYCCKasd
TEXHOJIOTHA TEPCIHECKTUBHBIX I/IH(ZbOpMaI_[I/IOHHO-HOI/ICKOBI)IX CUCTEM HOBOI'O IIOKOJICHHA,
OCHOBAHHBIX Ha MapaaurMe CEMaHTUYCCKOTO pa3sBE€AOYHOTIO IIOMCKA. PaCCManI/IBaIOTCﬂ
IMMPUKJIAAHBIC 3aaa4Yn KHaCCI/I(I)I/IKaI_II/II/I, CCIrMCHTAllMU U CyMMapu3allii TCKCTOB, 3aa4M aHAJIM3a
JaHHBIX COIUAJIbHBIX CeTel.



IlepedyeHb MIaHMPYyeMbIX Pe3yJIbTATOB 00YUYEHHUS M0 JUCHMUILIMHE (MOTYJII0)

B pe3ynbrare ocBOSHUS TUCIUTUTHHBI 00yUYaIOITHECsT TOKHBI

3HATh:

O OCHOBHBIE IOAXOJbl K 3aJaHUI0 CXOJACTBA, OMNPEACICHUS METPUKH U METPUUYECKOIO
IIPOCTPAHCTBA;

O OCHOBHBIE 00J1aCTH IPUMEHEHUS 3TUX METOOB.

yMeTb:

O IPUMEHATh .MaTeMaTHMYECKUX METOJbl PEUIeHMs 3a/Jad aHalu3a ceTe U TEeKCTOB K

MMPAKTUYCCKUM 3aJlavdaM.

BJIa/1eTh:

l HaBbIKaMH p33pa60TKI/I BBIYHUCIIUTCIbHBIX aJITOPUTMOB JId PCHICHUSA 3ada4d aHalil3a
JaHHBIX;

O KYJIbTYpO! IIOCTAHOBKHU Y MOJEIMPOBAHUS IIPAKTUYECKH 3HAYMMBIX 33]1a4;

l HpaKTHKOﬁ HCCIICAOBAHUSA U PCIICHUA TCOPECTUUCCKUX U ITPHUKIIAIHBIX 3a1a4.

TeMbl U pa3jeiibl Kypca:
1. OcHOBHBIE TOAXOMBI K 33JaHUIO CXOJICTBA

OYHKIMOHANBHBIA ~ MOJAXOJ:  JIBYMECTHble  (YHKIMH, YJOBJIETBOPAIOIINE  aKCHOMaM.
['eomeTpryeckuii MoX0/: ONpeesieHue B IPOCTPAHCTBE MHOKECTB ToUeK. TaOIWYHBINA MOIXO;
MaTpHLBI 110 TAPHOTO CXOACTBA HaJl KOHEUHBIMU MHOKECTBAMU.

2. Knaccuueckoe OIPEACIICHUEC MECTPUKH U METPHUICCKOI'O MTPOCTPAaHCTBA

Knaccuueckoe onpeneneHrne METPUKM U METPUUYECKOIO IPOCTPAHCTBA. AKCHOMAaTHYECKOE
3ananue Merpuku. Iloctpoenuwe Tomonornun mo MeTrpuke. IIpocTtpaHcTBa cXonsmmxcs
nocienoBarenbHocTel. OyHJaMEeHTaJIbHBIE TIOCIEJ0BATEIBHOCTU | MOJIHBIE IPOCTpaHcTBa. Poib
AKCUOMBI TPCYIrOJbHUKA W HCEIPCPLIBHOCTH MCETPUKH. Ponp akcmoMEbl Cel'Iapa6CJ'II:HOCTI/I n
€IMHCTBEHHOCTh IIpejiesla CXOAdlIelca mociaenoBareabHOCTH. CONOCTaBIeHHE METPUK U
OTHOLIEHUH »HKBUBaJIeHTHOCTH, 0,1-meTpuku. Pa3nuunble MoOAM(HUKAIMM CHCTEMBI aKCHOM
METPUKH U HUX HUHTEPIpPETAlMA: PACCTOSHUE, IIOIyMETPHUKA, YIbTpa-METpUKa, KBa3U-METpPUKa,
HepaBeHCTBO [ITonemes.

JIokanbHbBIE MCTPUKHU U HUX IMPOHOJLKCHHC Ha BCE IPpOCTPAaHCTBO. CDOpMaJ'II/BaI_[I/IS{ TIOHATHUA
«MEKAY» B MCTPUUICCKOM ITPOCTPAHCTBE. BLIHYKJ'IOCTL MCTPUUCCKOTO ITPOCTPAHCTBA 1O MeHrepy.
AxcuoMsl CYHICCTBOBAHHUA U CAWUHCTBCHHOCTH TOYCK MCKIAY 3aJaHHBIMU TOUYKAMMU. AxcuoMel
CYHICCTBOBAaHHUA W CAUHCTBCHHOCTU MPOAOJDKCHUA JIy4a. TeopeMa 0 CIAWMHCTBCHHOCTHU
MMPOAOJIKCHUA JIOKAJIBHO COBIIAJAONINX MCTPHUK. HpaKTI/I‘-IeCKI/Iﬁ MpuMCp IMPOBECPKHU AKCUOM U
HCITOJIB30BAHM JIOKAJIBHOI'O IIPOJOJIKCHUA METPUKH.



['eomeTpuueckre NOJMHOXKECTBA OOLIMX METPUUYECKMX MNPOCTpaHCTB. IToHATHSA OTKpBITOrO U
3aMKHYTOT'O IIIapa, UX COTJIACOBAHHOCTH C TOMOJOTHEH METPUUECKOro mpocTpaHcTBa. [loHsTHSA
OTKPBITOTO W 3aMKHYTOro 0000meHnHoro sumumnconna. Kierku [Qupuxie («chepbl BIUSHUNY),
ABTOMATHUYECKOE MCIPaBICHHE OMMOOK. ['eoMeTpruecKkoe MeCTO TOYEK, PaBHOYJAJIEHHBIX OT
3aJJaHHBIX TOYEK, TPOoOIeMa MEPhl YKa3aHHOTO MOAMHOXKeCTBa. [IoHATHE KPUBOI B METPHUECKOM
IPOCTPAHCTBE, JUIMHA KpUBOH. ['eonesndeckas NMHUSA, KpUBask HAUMEHBIIEH JUIMHBI, CETMEHT.
CBOICTBO COBMAJICHNS T€OAC3NUECKUX C MHOXKECTBAMH PAaBHOYIAIECHHBIX TOYEK B 000OIICHHBIX
€BKJIMIOBBIX ITPOCTPAHCTBAX.

[Tpumepbl METpUYECKUX MPOCTPaHCTB. [IpOCTpaHCTBO HW30JIMPOBAaHHBIX TOYEK, IUCKPETHAs
tonosiorusi. Merpuku | 1 (ropoackux kBaptaioB), 1 2 (eBkiamaona), 1 co (YeGwrmépa). Mx
¢usnueckuii cmpica. Merpuka | p (MuHKOBCKOr0). dopma 1I1apoB, BIOKEHHOCTh €IMHUYHBIX
1apoB. 3aBUCHMOCTh 00bEMa IIapa OT Pa3MEpHOCTH MpocTpaHcTBa. [IpobieMa conocraBiieHUs
o0beMa IIapOB B pPa3HBIX METPUKaX C POCTOM pasmepHocTH. [IpoOiiemMa €TWHCTBEHHOCTH
Kparyaiimero mytu. XaycaopdoBa MeTpHKa W JAPYrH€ METPUKH MEXIY HMOJMHOXKECTBAMHU
METPUYECKOTO0 MPOCTPAHCTBA, HHIYIUPOBAHHBIC HWCXOJHOW METPUKOW MEXKAY TOYKAMHU.
Paccrostans Mexny ¢ynkuusmu (rpadukamu). MeTpukum Ha JEKapTOBOM IPOU3BEICHUU
METPHUUYECKUX MPOCTpaHCTB. Cirydail KOHEUHOTO U OECKOHEYHOTO YMCIIa COMHOXKHUTEICH, METPUKU
Ha MOCJIEI0BATEILHOCTSIX.

3. Knaccudukanus pyHKIui cxoacta. XapakKTepUCTHUKU METPUK

Knaccudukanus ¢yakmuii cxonctsa. CormocTaBieHne 3HAYCHHU: HOMHHAIBHBIC, TIOPSIKOBBIC,
apudmMeTnyeckue (MHTEpBAIbHBIC, OTHOCUTEIbHBIC, PA3HOCTHBIE, a0COJIIOTHBIC) KA. [loHsTHE
O TpaHUYHbIX OOBEKTaX. AKCHOMBI CXOJICTBA, IJIABHBI W BCIIOMOTaTENbHBIA apryMEHTHI.
Knaccugukamuss Mep cXOoAcTBa 1O OJHOMY CBOWCTBY (mpu3Haky). DyHKIHMHM CXOJACTBA Ha
JIEKapTOBOM MPOU3BEIEHUH MPOCTPAHCTB CO 3HAYEHUSIMU B PA3JIMYHbBIX LIKAIAX.

XapaKTepI/ICTI/IKI/I MCTpPHUK. I/IHBapI/IaHTHOCTL pacCTodHrud OTHOCUTCIIBHO CJBUTA, ITOBOPOTA.
I/IHBapI/IaHTHOCTB (bOpMI)I rapoB OTHOCHUTCIIBHO ITOJIOKCHHUA LNCHTPA W HAIIPABJICHUA Ha LCHTDP.
I/IHBapI/IaHTHOCTB o0Bema rapoB OTHOCHUTCIIBHO ITOJIOKCHUSA LCHTPA U HAIIPABJICHHUA HA LCHTP.
Ol"paHI/ILIeHHOCTB MCTPUKH. OFpaHI/IquHOCTB rapoB. [ToHsiITHE TIOMHOCTBHIO aOCOMIOTHBIX U
MOJIHOCTBIO OTHOCHUTCIIBHBIX MCTPHUK, TMIPOMECKYTOUHBIC MCTPUKH. BI)IHYKJ'IOCTB IapoB.
OI[HOCBSIBHOCTI) 1IapoB. CYHICCTBOBaHI/Ie H CIWHCTBCHHOCTb CCIMCHTOB, HCIPCPBIBHOCTH
CCTMCHTOB.

[TpeoOpa3oBanust MeTpuk. M3omerpudeckue mnpeobpazoBaHus npocTpaHcTB. [IpeoOpazoBanus
GyHKLIUH, CcOXpaHSIOIIMe MeTpuYecKkue cBoiicTBa. HekoTopele 1OCTaTOYHbIE —YCIOBUS
npeoOpa3oBaHuil, COXpaHSIOMUX MeTpUuYeckhe CBOMCTBA. OrpaHHYeHUE 3HAUYEHUN METPUKU
(range companders). IIpumepsl yHHMBEpCaJbHBIX KOMIIaHAEPOB. B0O3MOXHOCTH MOHOTOHHOI'O
npeoOpa3oBaHUsl  MPOU3BOJILHOW  (YHKIMM B  METPUKY. BO3MOXHOCTH  JHMHEHHOro
npeoOpa3oBaHusl MPOU3BOJIBLHONW OrpaHMYeHHOH (yHKIMU B MeTpuky. Hopmanuzanusi MeTpuk,
3aBHCUMOCTB OT TOUYKU OoTcueTa. [lepexon oT OyjieaHOB KOHEUHBIX MHOXKECTB K IPOCTPAHCTBAM
OMHApHBIX BEKTOPOB, COOTBETCTBUE MOIITHOCTH MHOXKECTBA U JJTMHBI BEKTOPA.

Peanuzanus metpuk. Peanuzanus koHeuHbIX MeTpuK Toukamu JIBII, Toueunsle KOHGUTYypaluu.
AnropuTMHUYECKas CI0KHOCTh PEIICHUS 3aJa4d TOYHOTO BJIOKEHUS B IMHEITHbIE MPOCTPAHCTBA C
meTtpukamu. [Tpumepsr MK, nMeronux wiy He UMEIOMIMX TOYHYIO peanu3aluio. 3ajaya Mmoucka
ONTUMAJIBPHOW TOYEYHOW KOH(QUTypalli B TNPOCTPAHCTBE MAJIOH pPa3sMEPHOCTH, METOJbI
METPUYECKOTO U HEMETPUYECKOTO0 MHOTOMEPHOrO WIKAIMPOBaHMs. Peannsanuss MHOIOMEpPHBIX



JAHHBIX JIEMEHTaMHU (YHKIMOHAJIBHBIX MPOCTPAHCTB. MeTOJbl BHU3yalu3allid MHOTOMEPHBIX
JAHHBIX: MapajulelbHble KOOPIUHATHBIE OCH, rpaduKku DHIpPIOCA, HIKAIWPOBAHHE M HEpapXHH,
TaOIUIIBI TPOEKINH, TapaMeTpru30BaHHbIe I (bI (3Be3/1bL, uia YepHoBa).

4. IIpuHUMI caMOOpraHU3alKu

[TpuHIMN caMOOpraHU3allMk IpPU IMOCTPOSHUHM 3BPUCTHYECKHX HH(OPMAIIMOHHBIX MOIEICH.
[TonsTHe mpencTaBUTENEH, MEpa CXOJCTBA MEXIY OOBEKTaMU M MpPEACTaBUTEIIMU. DYHKIUU
IIPEJICTAaBUTEILCTBA M HA3HA4eHWM, cCTpykrypa Mertoga. CamoopraHusanuss B 3ajaue
kiactepusannu. Camoopranusanus U 3agada (GakTOPHOTO aHAIM3a, CAMOOPraHU3aLuUs U 3aJa4da
JUCKPUMUHAHTHOTO  aHaiu3a. Moaudukanus OpeueaeHTHOH  HH(pOpMAIMH, TOHSITHE
TUIIOJIOTUYECKOTO0 JTUCKPUMUHAHTHOIO aHayin3a. CaMoopraHusanus M 3ajada BOCCTAHOBJICHUS
IIPOITYCKOB.

5. MeTpI/IKI/I Ha KOHCYHBIX MHOXXCCTBAX

MeTtpuku Ha KOHEYHbIX MHOXecTBax. IIpencraBieHue MeTpUK TaOMLaMU MO-TAPHBIX
paccrostanii. Metpuueckas koHpurypanus (MK). CnenmanbHoe JIHHEHHOE NPOCTPAHCTBO
MeTpuuecKkux KoHpurypamuil. Cucrema HEpaBEHCTB TPEYroJbHUKA Kak OIpeiesieHue
MOJIMAAPATIBHOIO KOHYCa MOJYMETpUK. ['paHM M B3KCTpeMallbHbIE JIYyYd MOJYyMETPHUYECKOIO
KOHYcCa, pobiiemMa ux omnpeaeneHus. BekTopHoe NpeAcTaBiIeHne METPHUECKUX KOH(PHUTypaIHid.
JlocTaTouHble YCIIOBHSI COXPAaHEHHMsS METPUUYECKUX CBOICTB MOKOMIIOHEHTHBIMH KOPPEKTOpaMu
METpUYECKUX  KoHpurypauuid. IIpumepsl  HCIONB30BaHUS ~ JOCTATOYHBIX  YCJIOBHH.
HecoBMecTUMOCTh METPUYECKUX CBOMCTB U OPTOrOHAJIBHOCTH METPUUYECKUX KOH(DUTYpaLUil.

Paznoxenne MK mno koneunbimM cuctremam MK. Ilomabie cuctembl, 6azucel MK. IlpoGiema
UCTIONB30BaHUsl  mepenoynHeHHbIX cucteM MK. T'omorenneie  0a3uchl, HWHTEpIpETANUs
koo dunmenToB paznoxenus. Panr MK. PaHroBbie um moimyMeTpudecKkre paHTOBbIE Oa3HCHI.
Henonneie cucremsl, ontumansHas annpokcnmanus MK. Pasnoxenue 1o cucreme «OTAENbHBIX
O00BEKTOB», METpPHUKa MONApHbIX CYMM, O3((EKTUBHOE BBIYMCIEHUE MpHU3HAKa «oOuIas
yaJIE€HHOCTbY» JUIsl UHIMBUyaJbHBIX OOBEKTOB.

6. Tematnueckoe MOICIINPOBAHUC

BeposiTHOCTHOE TeMaTnyeckoe MoAenupoBanue. Llenu u 3axaun TeMaTH4ecKOro MOJACIIMPOBAHNS.
[Mpuntun makcumyma mnpaBnononoousi. Ycmousi Kapyma-Kyna-Takkepa. YHurpamm»bie
MOJIeIM KOJUIEKIMH U JokyMmMeHTa. Temarunueckas wmozenbs PLSA. EM-anroputm u ero
aneMeHTapHas uarepnperanus. opmyia balieca 1 4aCTOTHBIE OLIEHKH YCIIOBHBIX BEPOATHOCTEM.
Panmonansueii EM-anropurm.

00630p 0a30BBIX HTHCTPYMEHTOB TeMaTH4ecKoro MojenupoBanus. [IpenBaputenbHas oOpaboTka
TekcToB. [lapcuHr "chIpbIx" OaHHBIX, TOKEHU3AIUsl, CTEMMUHT, JIEMMAaTH3allUs, BbIJCICHHE
sHrpaMM. 3akoHbl [lunda n Xurca. OunabTpanus coBapsi KOJUICKIIMU. Y JAJICHHE CTOM-CJIOB.
bubnuorexka BigARTM. MeTtononorndeckue peKOMEHAAINH 10 MPOBEJACHUIO YKCIIEPUMEHTOB.
VYcranoska BigARTM. ®@opMaTr 1 UMNoOpT BXOJIHBIX JaHHbIX. OOydyeHue mpoctoil Moaenu (0e3
peryJspHu3alium); CO3JaHue, MHUIMAIN3AIMs, HACTPOKa U OICHWBaHWE Mojenu. MHCTpyMeHT
BM3yanu3anuu Tematudeckux mojenet ViSARTM. OcHOBHBIE BO3MOXKHOCTH, JI€MOHCTpPAITUS
paboTHI.



AIIMTUBHASL ~ peryisipu3anusl TEeMaTUYECKUX  Mojened. AJJWTHBHAs  peryisipu3anus
TEMaTHUYeCKNX Mojeneil. JInHeliHple KOMITO3UITUH peryspu3aTopoB. TeopeMa 0 HEOOXOAUMOM
YCIIOBHUM MaKCHUMyMa peryjsipu3oBaHHoOro mnpapaonoaodus misi ARTM. MynbrumonansHas
ARTM. Buapl MojganpHOCTEH W HOpUMEpbl OpUKIAAHBIX  3amad.  OddraiiHoBbIN
perynspuzoBanHbplii  EM-anroputMm.  OHaliHOBBIA  peryispusoBaHHbll  EM-anroputwm.
PacnapannenuBanue. JlatentHoe pasmemenue Jupuxie (latent Dirichlet allocation, LDA).
Hekoropsie cBoiicTBa pacnpenenenus Jupuxie. Teopema o HEOOXOIUMOM YCIOBUN MaKCUMyMa
anocrepuopHoii BepoatHocTH Juist LDA. OntuMusanus runeprnapameTpoB, Metoa MuHKa.

7. TemMaTuueckue MOJIENIN UIA aHaJIn3a 3aBUCUMOCTEN

TemaTuueckue MOJENU JUIS aHaIM3a 3aBUCHUMOCTEW. TemaTmueckas MOJENb KIACCHU(PHUKAIHH.
[Tpumep: Texuonorus MHGOPMAIMOHHOIO aHANU3a JJIEKTPOKApAUOCUTHAIOB. TemaTuueckas
Mozenb perpeccur. CBs3u U koppemsnud. Mojaens koppenupoBanHbix TeM CTM (Correlated
Topic Model). PerynspuszaTopsl TMIEpPCCHIIOK M LUTUPOBaHUA. BBIsSBICHHE TeMaTHUYECKHUX
BIIUSHUI B HAYYHBIX MTyOJTUKAIUIX.

Bpewms u ipocTpaHcTBO. Perynsapu3aTtopsl BpeMeHHU U1 TEMIOPAIBHBIX TEMATHYECKUX MOJEIEH.
Pa3p€)KI/IBaHI/Ie TEM B Ka)KI[bIﬁ MOMCHT BpCMGHI/I. CFJIa)I(I/IBaHI/IC TEMbI KaK BpeMeHHOFO p;ma.
[Ipumep: aHanu3  KOJUIGKIMU  MPECC-PEeNr30B.  Perynspusaropsl  reoJIOKAlMH IS
HpOCTpaHCTBeHHBIX TEMATHUYCCKUX MO[[GJIGfI. COIIH&UII:HI:I@ CCTU. BI:I?IBJI@HI/IG TCMATUYCCKUX
coob1ecTB. Perynspuzaropsl sl HallpaBI€HHBIX U HEHAIIPABJICHHBIX CBsA3el. Perymnspusaropsl
JUISL BBISIBJIEHUS COLIMAJIBHBIX POJIEN MOJIB30BATENCH.

MynbTUMONIaIbHBIE  TeMaTHYeCKUe MojJenu. MynbTUA3BIYHbIE TEMaTHYECKHUE MOJEIH.
[TapannensHble U CpaBHUMBIE KOJUIEKIMU. Perynspusaropsl i yuéra OBYS3BIYHBIX CIOBape.
Kpocc-a3b1unblii uHGopMmaronHsiii nouck. Mepapxuueckue mozaenu. Mepapxudeckue MoJeIu.
Perynsapusaropsl [uid noctpoeHus wuepapxuid. OLEHUMBaHUME KauecTBa U BU3YyalIM3alus
TeMaTu4deckux uepapxuid. Tpéxmarpuunsle U runeprpadobie Mojenu. Moaenu TpEXMaTpUUHBIX
pasnoxenuii. [TonsiTue mopoxaarorieii MoanbHOCTH. ABTOp-TeMaTH4eckas Mojienb (author-topic
model). [Ipumepsl TpaH3aKIMOHHBIX JaHHBIX B PEKOMEH/ATENIbHBIX CHCTEMaX, COLUAIBHBIX U
peKIaMHBIX CceTsX. TeopeMa O HEOOXOJUMOM YCIOBHUM MaKCUMyMa perysipu30BaHHOIO
npasaonooous s runeprpagosoit ARTM.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

AHaJINTHYECKAS TeOMeTPUs

Heab AMCHUNIMHBI:

O3HaKOMJIEHHE CIIyLIATENEeH ¢ OCHOBAMM aHAJIMTUYECKON F€OMETPUU U MOATOTOBKA K N3YUEHHIO
IPYTUX MaTeMaTU4eCKHX KypcoB — Iu(QepeHIHaIbHbIX YpaBHEHHH, TeopuHu (QyHKIIHA
KOMILIEKCHOTO TIEPEMEHHOT0, YpaBHEHHI MaTeMaTHIECKOH (PU3NKH, (HYHKIIMOHAILHOTO aHAIN3a,
AQHAIUTUYECKON MEXaHUKH, TEOPETUYECKON (PU3UKHU, METOAOB ONTHUMAJILHOTO YIPABIEHUS U JIp.

3agauu AMCHUIINHBIL:

[ [IpuoOperenue CiymaTeas M TEOPETUYSCKUX 3HAHWK M TPAKTUYCCKUX YMCHHHA U
HABBIKOB B 00JIACTH BEKTOPHOU anreOphl, MATPUIHON areOph;

l IIOArOTOBKAa cnymaTeneﬁ K U3YYCHHUIO CMCIKHBIX MATCMATUYCCKUX JUCHUIIINH,

O npuoOpeTeHNne HABHIKOB B NMPUMEHEHHH METOOB AHATUTHUYECKOW B (U3UKE U JIPYTHX
€CTECTBEHHOHAYYHBIX AUCIUIUIMHAX.

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

0 OnpeneneHI/Ie BCKTOpa U onepaunﬁ C BCKTOpaMH (CKaJ'IHpHoe, BCKTOPHOC U CMCIIAHHOC
HpOI/ISBeI[eHI/IC), HUX CBOMCTBA U CI)OpMYJ'ILI, CBA3aHHLIC C 9TUMU OIICPAIUAMHU,

[ YpaBHEHUs NPSMBIX JIMHAW, IIJIOCKOCTEH, IMHUN U TOBEPXHOCTEH BTOPOTO MOPSAAKA;

O CBOMCTBA JIMHUHI U NTOBEPXHOCTEN BTOPOIO MOPAIKA;

O cBoiicTBa ah(YUHHBIX U OPTOrOHAIBHBIX MIPEO0OPa30BaHUN TNIOCKOCTH.

yMeTh:

O [IpuMeHsTh BEKTOPHYIO alNre0py K peleHUI0 TeOMETPUYECKUX U (PU3NUECKUX 3ajau;

O pemiatb T€OMETPUYECKHE 3aladyd  METOJOM KOOpAWHAT, IPUMEHATh JINHEWHbIE

HpCO6pa3OBaHI/I$I K PCIICHHUIO TCOMCTPUYCCKUX 3a/1a4;

] MNPOU3BOJUTH MATPUYHBIC BBIYHUCICHUA, HAXOIUTDH o6paTHy}0 MaTpuny, BBIYUCIATH
ACTCPMUHAHTHI.



BJIAJ1€Th:

l O6H_II/IMI/I IOHATHUAMU W OHNPCACICHUAMU, CBA3aHHBIMHU C BEKTOPAMM: JIMHEHAas
HE3aBUCHUMOCTbD, 6aBI/IC, OpHUCHTAIM: IIJIOCKOCTH U ITPOCTPAHCTBA,

O OpPTOrOHAJILHOW 1 aQPUHHON KiIaccupuKaIye IMHII 1 TOBEPXHOCTEH BTOPOTO MOPSIKA.

TeMbl U pa3jesibl Kypca:
1. BexropHas anredpa

1.1. IloHsiTHE O JNMHEMHBIX MPOCTPAHCTBAX M MX OCHOBHBIX CBOWMCTBax. Matpuiel. Onepanuu
CIIOKEHHSI U YMHOXKEHHsI MaTpull Ha yucia. Onpenenurenu KBaJApaTHBIX MATpHI] 2-TO U 3-TO
MOPSIKOB.

1.2. HanpaBneHHble OTpe3KH M JAeWcTBUS Haa HUMU. Omneparnuu CI0XKEHHs] HalpaBlIE€HHBIX
OTPE3KOB M YMHOXKEHMS HMX Ha uucia. Mx cBoiicTBa. BekTopHOE MOpOCTPaHCTBO.
KoMMyTaTuBHOCTB, aCCOIIMATUBHOCTH U JUCTPUOYTUBHOCTH OINEPALIUii C BEKTOPAMH.

1.3. JIuHeiiHO 3aBHUCHMBIC U JUHECHHO HE3aBHCHMBIE CHCTEMBI BCKTOPOB. Basnc, KOOpJAHHATBI
BCKTOpPOB B basmuce. KOOpI[I/IHaTHOG npeacTaBICHUC BCKTOPOB. OHCpaI_II/II/I C BCKTOpaMu B
KOOpAWHATHOM IIPCACTAaBJICHUHU. N3mMmeHeHue KOOpAWHAT BCKTOpa IIPU 3aMCHC basuca.
HCO6XO,I[I/IMOG U O0CTAaTOYHOC YCJIOBUC JIMHEHHOM 3aBUCHUMOCTH BCKTOPOB B KOOp,HHHaTHOﬁ

dbopwme.

1.4. OptoroHanbHbple NPOEKLUUU BEKTOPOB M HX cBoMcTBa. CKaJsipHOE INPOU3BEACHHE, €r0
CBOMCTBA, BBIpa)KCHHUE B KoopauHaTax. @opMyiibl 11 ONpeneaeHUuss PaCCTOSTHUSA MEXAY ABYMS
TOYKaMH U yrjia MCXKIY ABYMs HAIIPABJIICHUAMMU.

1.5. OpueHTHpOBaHHBIE TPOMKU BEKTOPOB. BEKTOpHOE MPOU3BENEHUE, €TO CBONCTBA, BBIPAKEHUE
B OPTOHOPMHMPOBAHHOM 0Oa3uce. ['eoMeTpuueckuii CMbICI BEKTOPHOTO Mpou3BeieHHs. B3anMHubIi
6a3uc. BelpaskeHre BEKTOPHOT0 MPOU3BECHUS B IPOU3BOJIBLHOM Oazuce.

1.6. CmemiaHHOE MpPOU3BEACHUE BEKTOPOB, €r0 CBOWCTBA, BBIPAKEHHWE B MPOU3BOJILHOM U
OPTOHOPMHPOBAHHOM 0Oa3ucax. ['eoMeTpruiecKuil CMBICII CMEIIAHHOTO MPOU3BECHUS. Y CJIOBUS
KOJUIMHEAPHOCTH ¥ KOMIUIAaHAPHOCTH BEKTOPOB. POpMyIia TIBOWHOIO BEKTOPHOI'O ITPOU3BEICHHUSL.
BoiBoa hopmysibl ABOWHOTO BEKTOPHOTO MPOU3BEICHHUS.

2. Meton xoopauHaT

2.1. O0u1as nexapToBa U NPSIMOYTOJIbHAs CUCTEMbI KOOpAUHAT. MI3MeHeHre KOOpAUHAT TOUKH PU
3aMeHe CHCTEeMBI KoopauHaT. MaTpuna nepexona u ee cBoicTBa. DopMysbl mepexoaa MEXIy
OPSAMOYTOJIbHBIMM CHUCTEMaMHU KOOpJIMHAT Ha IulockocTH. [lonspHas, HwiIMHApUYEcKas |
chepuueckas cucteMbl KoopauHaT. DopMmynibl Mepexofa MeXAy HUMHU M TMPSMOYroJbHON
CUCTEMOH KOOPMHAT.

3. Ilpsimas 1 MIOCKOCTh

3.1. Ilpsimast Ha TUTOCKOCTH W B MPOCTPAaHCTBE. BEeKTOpHBIC W KOOPIMHATHBIE CIIOCOOBI 3aaHus
NpsIMOMl Ha TIOCKOCTH W B mpocTpaHcTBe. [lmockocts B mpocTpancTBe. CrmocoObl 3agaHUs



IUIOCKOCTH B IPOCTpaHCTBE. [103MIIMOHHBIE U METPUUYECKHE 33a4H O MPAMBIX U INIOCKOCTSAX B
npoctpanctBe. IlepeBon onHON (HopMBI OmHMCaHUsT NPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE B
apyryio popmy. [Tyuok npsmeix. ITydok u cBsi3ka miockocteit. JInHeiiHbIe HEpaBEHCTBA.

4. JIuHUM U TOBEPXHOCTU BTOPOTO MOPSAKA

4.1. KoopauHaTHOoe 3aJlaHME JIMHUA Ha IUIOCKOCTH, TIOBEPXHOCTEH B MPOCTPAHCTBE.
AnreGpanyeckue JTUHUU U TOBEPXHOCTH. VIHBapHAaHTHOCTH MOpsAIKa alreOpandyeckux JIUHUNA Ha
IUIOCKOCTH TIPH 3aMEHE JAeKapTOBOWM cucTeMmbl koopauHaT. KoopauHaTHoe 3ajaHue JIMHUN B
npoctpaHcTBe. VHBAapHaHTHOCTh TMOpAAKAa anreOpanyecKux JHHUA M TOBEPXHOCTEH B
MIPOCTPAHCTBE MPHU 3aMEHE JICKapTOBOM CHCTeMbI KoopauHaT. KoopannatHoe 3amanue ¢puryp Ha
IJIOCKOCTH U TE€J B IPOCTPAHCTBE.

4.2. Anrebpanyeckue JMHAU 2-TO MOPSAAKA Ha IJIOCKOCTU. VX opToroHanbHas KiacCU(pUKAIIHSL.
[IpuBeneHue ypaBHEHUs JUHMU 2-TO MOpsAAKAa K KaHOHWYECKOMY BUAy. LleHTpasibHble JTUHUM.
ConpsikeHHble AMaMeTpbl. ACUMIITOTUYECKHE HanpaBieHus. IHBapHaHTHI.

4.3. Dnnunc, runepbona u mapaborna. Mx cpoiictBa. KacarenpHble K AJUIUICY, runepOone u
napabosie. YpaBHEHUE IUIHIICA, TUIIEPOOIIBI U Tapabosibl B MOJISPHON CUCTEME KOOPIMHAT.

4.4, Dnnuricoupl, runiepooonbl U napadonouasl. Ux ocHoBHBIE cBoicTBa. [IpsimonuneiiHbie
obpasyromme. Humuaapet u konycel. [loBepxHoctu Bpamenus. Knaccnpukanus n KaHOHUYECKHe
YpaBHEHHUS alre0panyeckux MOBEPXHOCTEN 2-T0 MopsiiKa.

5. [IpeobpazoBanus IOCKOCTH

5.1. OTobpaxkenus u npeoOpazoBaHus WIOCKOCTH. Kommo3uus (mpousBeeHne) oToopakeHui.
OO6patHoe oToOpaxkeHue. B3ammHO onHO3HauHOE OTOOpaskeHue. JIuHeitHbie mpeoOpazoBaHUs
IUIOCKOCTH M WX CBoicTBa. KoopaWHaTHOE TMpelncTaBlieHUEe JMHEHHBIX IpeoOpa3oBaHUi
MJIOCKOCTH.

5.2. Addunnbie npeoOpa3oBaHUsI U WX TEOMETPUUECKHE CBOWCTBA. [ JIaBHBIC HANpPaBJICHUS
adhpurHOTO TIpeoOpa3oBaHUsI M UX HaXOXKACHHE. | €OMETPHYECKUN CMBICT MOIYJSI M 3HaKa
onpezaenuTens MaTpulbl ahduaHOro npeodpazoBanus. AdduHHas knaccupuKanus JMHUN 2-TO
MOpsJIKa Ha MIOCKOCTH.

5.3. OproroHanbHble IpeoOpa3oBaHus U UX CBOMCTBA. Paznoxenue apdunnoro npeodpasoBaHus
B TPOM3BE/IEHUE OPTOrOHANBHOrO W JBYX cxkaTuil. Ilonstue o rpymme. I'pynna addunnbx
npeoOpa30BaHuil MJIOCKOCTU U €€ MOATPYIIIHI.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMINbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

AHaJIUTHYECKAS MEXaHHKA

Heab AMCHUNIMHBI:

N3yuenne Tex 00ImuX 3aKOHOB, KOTOPHIM OJUHUHSIOTCS TBM)KEHUE U PaBHOBECHE MAaTEPUATBHBIX
T€JI U BO3HUKAIOLIUE IIPU ATOM B3aUMOJICHCTBUSA MEXKIy TEJIaMH, a TAKXKE OBJIAJICHUE OCHOBHBIMU
QITOPUTMaMHU HCCIIEIOBAHMS PABHOBECUS W ABWKCHUS MEXaHWYECKHMX cucteM. Ha nanHoi
OCHOBE CTaHOBUTCS BO3MOXXHBIM I[IOCTPOCHME U MCCIIEAOBAHUE MEXaHUKO-MaTeMaTUYECKUX
MoOJIeJIeH, aJleKBaTHO ONMMCBIBAIOIIMX Pa3HOOOpa3Hble MexaHuueckue siieHus. IloMmumo artoro,
Opy MU3YyYEHUM AHAJUTHUYECKOM MEXAHHWKH BbIpaOaThIBAIOTCS HABBIKM IPAKTHUYECKOTO
UCIIOJIb30BAaHUs METOJOB, IIPEIHA3HAYCHHBIX I MATEMAaTUYECKOTO MOACIUPOBAHUS IBUKCHUS
CHUCTEM TBEPABIX TEIL.

3agauyd AUCHUILINHBI:

I/I3y‘{eHI/IC MEXaHUYEeCKOM KOMIIOHEHTHI COBpeMeHHOﬁ eCTeCTBeHHOHaquOﬁ KapTUHbI MHPa,
MOHSITHH U 3aKOHOB MEXaHUKHU.

OBJ'Ia,[[eHI/Ie BaKHEHUIITUMU METOJaMH PCUHICHUA HAYTYHO-TCXHUYCCKUX 3a/1a4 B o0iractu MCXaHHKH,
OCHOBHBIMH AJITOPUTMAMH MATEMATHYCCKOT'0 MOJACIIMPOBAHUA MEXaHNYCCKUX SIBIICHHI.

@opMUpOBaHUE YCTOMYMBBIX HAaBBIKOB 110 NPUMEHEHHUIO (YHIAMEHTAJIbHBIX MOJIOXKEHUMN
AQHAJIMTUYECKON MEXAaHUKH ITPY HAYYHOM aHAIM3€ CUTYALMM, C KOTOPBIMHU HHKEHEPY IPUXOJUTCS
CTaJIKUBATHCS B XOJI€ CO3JaHUSA HOBOM TEXHUKHU U HOBBIX TEXHOJIOTUH.

O3HaKOMJIEHHE CTYI€HTOB C UCTOPUEHN U JIOTUKON Pa3BUTHS aHAIMTUYECKON MEXAHUKH.
ITepeyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

OCHOBHBIE TTOHATHSA U KOHIICHIIINHN AHAJIMTHYECKON MEXaHHUKU, BayKHEHIIIIe TECOPEMBbI MEXaHUKU U
HUX CICACTBHUA, MNMOPAAOK MNPHUMEHCHUSA TCOPECTHYCCKOIO alIapata MCXaHUKHU B BaKHEHIIIIX
MPAKTUYCCKUX MPUITTOKCHUAX

OCHOBHBIC MEXaHHYCCKUX BCJIIMYHHBI, UX OMPCACIICHUA, CMBICIT U 3HAUCHUSA IJISA aHAJIUTHYECKOH
MCXAaHUKH,

OcCHOBHEIE MOJACIN MEXaHUYCCKUX HBJ’IGHI/II\/'I, HNICOJOTUI0O MOACIINPOBAHUA MEXaAHUYCCKUX CUCTEM
W MPUHOUIIBI ITIOCTPOCHHUA MATEMATHYCCKUX MO)]eJ'IeI\/’I MCEXaHUYCCKUX CUCTEM,



OcHOBHBIC MCTOABI UCCIICAOBAHUA PABHOBECHA W ABUKCHUA MEXAHNYCCKHUX CUCTEM, OCHOBHBIX
AJITOPUTMOB TAKOI'0 UCCIICAOBAHU.

yMeThb:

I/IHTepHpeTHpOBaTB MCXaHUYCCKUC ABJICHUA MPU IMOMOINHU COOTBCTCTBYIOIICTO TCOPCTUYCCKOTO
armapara.

ITonw3oBaThCA OIMPCACIICHUAMN MCXAaHHYCCKHUX BCIWYUH U MMOHATHH U1 IIPAaBUJIBHOI'O
HCTOJIKOBAaHM UX CMBICJIA.

OOBACHATD XapaKTCp MOBCACHHUA MCXAHHYCCKUX CUCTEM C IMPUMCHCHHEM OCHOBHBIX TCOPEM
MECXAaHUKHU U UX CHGHCTBHﬁ.

3anuceiBaTh YpaBHEHHUsS, ONMUCHIBAIOLIME TIOBEJICHHE MEXAHUYECKUX CHCTEM, YUYUTHIBas
Pa3MEpPHOCTH MEXaHMYECKHX BEIMYMH UM MX MaTeMaTHYeCKYyl0 MPHUpPOAY (CKajspbl, BEKTOPHI,
KBaT€PHUOHBI, INHEIHBIE ONEePaTOpPhI).

HpI/IMeHHTb OCHOBHBIC MCTOJbI UCCIICAOBAHUA PABHOBECUS U ABHIKCHUS MCXAHUYCCKHUX CHUCTCEM,
ad TAK)KC OCHOBHBIC aJITOPUTMbI TaAKOI'O UCCIICAOBAHUA ITPHU PCIICHUHU KOHKPCTHBIX 3a/1a4.

ITonb30BaTbCs IIPU AHATUTUYECKOM M YHMCICHHOM MCCIIEJOBAaHUS MaTEMaTUKO-MEXaHMYECKUX
MOJCJIEH  TEXHUYECKUX  CHUCTEM  BO3MOXKHOCTSAMU  COBPEMEHHBIX  KOMIIBIOTEPOB U
MH(OPMALIMOHHBIX TEXHOJIOTHH.

BJIAJ1€Th:

HaBeikamMu 1 MeTogaMu IOCTPOCHUA U UCCIICAOBAHUA MATCMATUYCCKUX MoJieNnen IIpyu pCHICHHUHA
3aaa4 MCXaHUKH.

Hasrikamu MNPUMCHCHUA OCHOBHEBIX 3aKOHOB TCOpGTH‘ICCKOﬁ MEXaHWKA B Ba)KHEHIIMX
MPAKTUYCCKUX IMPUITTOKCHUAX.

OCHOBHBIMU TEOPETHMUECKUMHU MOJAXOJaMHU AHATUTHYECKOM MEXaHUKHM U METOJaMH aHajau3a u
pELIEHUs] COOTBETCTBYIOIINX YPABHEHUM.

HaBpikaMM HCIIOJIB30BaHHS BO3MOKHOCTEH COBPCMCHHBIX KOMIIBKOTCPOB H I/IH(i)OpMaI_II/IOHHBIX
TEXHOJIOTHI npu aHaJIUTUYCCKOM W YHCICHHOM MHCCICAOBAHUA MATCMATUKO-MCXaHHYCCKUX
MoJeIe TEXHUYECKHUX CUCTEM.

Tembl U pa3ensl Kypca:
1. AkcnoMaTuKa KJIaCCUYECKON MEXaHUKHA

IToctynatel kaccuueckoi MexaHuku. VHepunanpHble cucteMbl oTcueTa. [lonaTne cumbl. 3aKkoHbI
Herorona. IlpeoOpasoBanus ['anmunes. Ilonatue 00 WMHBAapMAHTHOCTH M KOBapUAHTHOCTU
YpaBHEHHI MEXaHUKH.

2. Kuuemaruka TOUKU

Tpaektopus, CKOpoCTb, yckopeHue. EcTecTBeHHBI (CONMPOBOXKIAIOIIUIN) TpEXIPaHHUK.
Pa3nojkeHne cKkopoCcTH U YCKOPEHUs B OCSAX TpeXrpaHHuKa. KpuBonuHeiiHbIe KOOPAUHATHI TOUKH.



Pa3nosxeHne CKOPOCTH M yCKOPEHHS TOYKH B JIOKAIBHOM 0a3znce KpUBOJIMHEHHBIX KOOPIHHAT.
Koadduunents: Jlame.

3. Kunematuka TBepI0ro Tena (KHHEMaTuKa CUCTEM OTCUETA)

TBepnoe Ttemo. PaszmokeHue IBWKEHHS Telda Ha IIOCTYMATENIbHOE JIB)KCHHE W BpalleHUE
(IBW>KEHHME C HEMOJBIKHOM TOYKOH). CrocoObl 3afa-HUS OPUEHTAIIMU TBEPJOTO TeJa: YIJIbI
Diisiepa, MaTPHUIIBl HAITPABJISAIONMINX KOCUHYCOB.

YrnoBas CKOPOCTh U YTIIOBOE YCKOPEHUE TBEPAOTO Tela. Pacnpenenenne CKoOpocTed U yCKOPEHU
B TBepAoM Tedie (popmynsl Ditniepa u PuBane-ca). KunemaTuueckuii BUHT TBEpPAOTO Tea.

Kunemaruka cnoxkHoro asuxeHus. CIOXKEHHE CKOPOCTEH M YCKOPEHHH TOYEK B CIIO)KHOM
JIBUXKEHUH. BbluriciieHue yriioBoil CKOPOCTH U YIJIOBOTO YCKOPEHUS Tella B CII0KHOM JIBUKCHHH.
Kunemarnyeckue ypaBHEHHS [ABIKEHUS TBEpIOro Tena B yriax Oiinepa. Ilpeueccuonnoe
JBUKEHHE TBEPAOIO Tea.

4. Anrebpa KBaTEpHUOHOB

Anre6pa kBaTepHHOHOB. KBaTepHHOHHBI CHOCOO 3aJaHWs OpPHUEHTAIMU TBEPAOrO Tela
(npucoenunenHoe ortoOpaxenue). Ilapamerpsr Poapura—I'amunerona. KsatepHuoHHBIE
dbopMysbl CIOXKEHUsI MOBOPOTOB. Teopema Diijiepa 0 KOHEYHOM IOBOPOTE TBEPAOrO Tela C
HENOABMXHOU TOYKOH.

Kunemarnyeckue ypaBHEHHS BpalIaTeIbHOTO JBIJKEHUS TBEPAOTrO Tella B KBaTEPHUOHAX
(ypaBuenus [lyaccona). MuterpupoBanue ypaBuenuii [lyaccona ass nmpenecCMOHHOTO IBUKEHUS
TBEPJOrO Tela.

5. OCHOBHBIE TEOPEMBI TUHAMUKH

OmnpeneneHys: BHEIIHUE W BHYTPEHHHUE CHUJIbI, UMIYJIbC (KOJIWYECTBO IBUIKEHMS), MOMEHT
UMIyJabca (KHHETUYECKHH MOMEHT, MOMEHT KOJMYECTBa JBUKECHHS), KUHETHUYECKasl dHEpIus,
LEHTP Macc, MOMEHT CHWJIbl, 3JIeMEHTapHasi paboTa U MOIIHOCTb cuibl. Teopembl Kenura mms
KMHETUYECKOW SHEPruu M MOMEHTa MMIMYyibca. TeopemMbl 00 M3MEHEHMHM HMITYJIbCa, MOMEHTA
VMITYJIbCA U KHHETUYECKOM YHEPTUN B HHEPLUAIBHBIX CHCTEMAX OTCUETA.

HOTGHI_II/IaJ'IBHI)Ie, TUPOCKONMNYICCKUC, TUCCUIIATUBHBIC CHJIBI. KpI/ITepI/Iﬁ INOTCHIHNAJIbHOCTHU CHII.
KOHCepBaTI/IBHHe CHUCTCMBI, 3aKOH COXPAHCHUSA DHCPIUH.

HCI/IHepHI/IaIII)HI)IG CUCTEMBbI OTCYCTA, CHJIBI HWHCPIHH. OcHOBHBIE TCOPEMbI JUHAMUKHU B
HCHHCPIHUAIBHBIX CUCTEMAX OTCUCTA.

6. JIBrkeHne MaTeprualbHOM TOYKH B IEHTPAIBHOM I10JI€

3aKkoHbI coxpaHeHHs. YpaBHeHue bune. [lone BceMupHOro TAroreHus. Y paBHEHHE KOHMUECKHUX
cedeHui. 3agada AByX Teil. 3akoHbl Kemuepa.



7. luHamuka TBEpIOTO Tena

I'eomeTrpus macc. TeH30p MHEpPUMM M DIJUIMIICOMJ MHEPLUU TBEPAOro Te-na. I'naBHBIE ocu
u"epuuu. [IpeoOpazoBaHue TeH30pa MHEPIUU IPU IOBOPOTE U HapauIEIbHOM IEpEeHOCE Oceil.
Teopema I'toitrenca—lIllreiinepa nis TeH3opa nHepuuy. KuHeTnyeckuii MOMEHT U KUHETUYECKas
SHEprus TBEPJOro Tela.

Jvnamuueckue ypaBHeHuss Ounepa. Craydail Oinepa; IMepBble HHTETpPalbl JIBUKCHUS;
reoMerpuueckue uHTeprperauuu Ilyanco. [IBuxkeHne IUHAMHUYECKH CUMMETPUYHOrO Tela B
ciaydyae Diyiepa; mapameTpbl CBOOOJHOW peryisipHoi npeneccuu. Ciydait Jlarpanka; mepBbie
UMHTErpasibl IBkeHus. Gopmyrna JIIsi MOMEHTA, MOAICPKUBAIOIIETO BIHYXICHHYIO PETYISIPHYIO
MPEECCUI0 TUHAMUYECKH CHMMETPUYHOTO TBEPOTO Tella.

OKBHUBAJICHTHBIE NMPEOOpPA30BaHUS CUCTEMbI CHJI, JEHCTBYIOIIMX Ha TBEPAOE TEJ0. AJITOPUTM
CBEJICHUS K BUHTY.

8. JlnHaMuKa CHCTEM IepEeMEHHOTO COCTaBa

TeopeMH 00 H3MEHEHHH KOIHMYECTBA JABMOKCHHUA H KHHCTHYCCKOIO MOMCHTA A1 CHCTCEM
MNEPEMCHHOI'0 COCTaBa. ypaBHCHHC MCH_IepCKOFO. q)opMyna ]_II/IOJ'IKOBCKOI‘O.

9. YciioBus paBHOBeCUsI MaTepUaIbHONW CUCTEMBI

OHpeIleJIeHI/Ie IMOJIOKCHHA pPaBHOBECHUA. VYcaopus paBHOBECUA CHUCTCMbI C HACAJIBHBIMH
CBHSHMI/I.(HpI/IHHI/IH BUPTYAJIbHBIX nepeMemeHI/Iﬁ). YcnoBus paBHOBECHA I'OJIOHOMHBIX CUCTCM.

10. YcTOHYHUBOCTE

Onpenenenue ycToiuuBOCTH, aCUMITOTUYECKON YCTOMYMBOCTH M HEYCTOMYMBOCTHU MOJIOXKEHUS
paBHOBecHs. TeopeMsl IPsMOro MeTo1a JIAImyHoBa /111 aBTOHOMHBIX CUCTEM: TeopeMbl JIsmyHoBa
00 YCTOWYMBOCTH M aCUMNTOTHYECKOW YCTOWYMBOCTH, TeopeMa UeTraeBa O HEYCTOMUMBOCTH,
teopema bapbammna—KpacoBckoro 00 yCcmoOBHAX ~aCHMIITOTHYECKOM YCTOMYMBOCTH U
HEYCTOMYUBOCTH.

Teopema Jlarpamxka-/lupuxiae o0 yCTOWYHMBOCTH PaBHOBECHS KOHCEPBATUBHBIX MEXaHUYECKHUX
CHUCTEM. YCJIOBHS HEYCTOWYMBOCTH KOHCEPBATUBHBIX CHCTEM [0 KBaJPAaTUYHOM dYacTH
noTeHIManpHoM sHeprun. [lonarue o Oudypkamuu. Cirydan moTepu yCTOWYUBOCTH JJISI CUCTEM C
MOTEHITUAIIOM, 3aBUCSIIUM OT IapaMeTpa. BiausHue rupoCKONUYecKuX U JUCCUTIATUBHBIX CUJI Ha
YCTOMYMBOCTh  paBHOBecHs. TeopeMa 00 aCHUMNOTOTUYECKOW  YCTOMYHMBOCTH  CTPOTO
JIMCCUTIATUBHBIX CUCTEM.

[Tepssiit MmeTox JlssmyHoBa MccnenoBanust ycroiunBocT. Teopema JlssmyHoBa 00 ycTONYMBOCTH
no JWHEeWHOMY mpuOmmKenuo (0e3 mpokasarensctBa). Kpurtepuit Payca—I'ypsuma (6e3
nokazarenbcTBa). llonarue o Oudypkanuu. Cioydyan HOTepH YCTOMYMBOCTH ISl CHCTEM C
MOTEHIIMAJIOM, 3aBUCSIIUM OT Iapamerpa. [IBa crieHapust IOTEpH yCTOWYMBOCTH: IUBEPTEHIIHS U
dnaTTep.

11. Mansie koneGaHusI KOHCEPBATUBHBIX CUCTEM



Mansle koneOaHUsI KOHCEPBATUBHBIX CUCTEM BOJIM3M YCTOWYMBOIO IOJIOXKEHUS PaBHOBECHS.
VYpaBuenue yactoT. [ maBHbIe (HOpManbHbIe) KoopAauHaThl. Obmiee pemenue. Ciaydail KpaTHBIX
KOpHEH.

12. BemyxeHnusie konebanus. YacToTHBIE XapaKTEPUCTUKU

BreinyxieHHbIC KOIeOaHMs JTMHEWHON CTAIMOHAPHON CHCTEMBI IO JCHCTBUEM TapMOHUYECKUX
cuil. YacToTHbIE XapaKTepUCTUKU. SIBIIeHME pe3oHaHca. Peakuus JMHEHHOW CTallMOHAPHOMN
CHUCTEMBI Ha HETAPMOHHYECKOE BO3/ICHCTBHE.

13. YpaBuenus ["amunbToHa

Ilepemennbie ['amumibToHa. @yHKIMA ['amunbroHa. Kanonuueckue ypaBHeHus ['aMHIIbTOHA.
[IpeoOpazoBanne Jlexxannpa ypaBHeHud Jlarpanka B ypaBHeHus [amunbToHa. DYyHKIUS
["amMunbTOHA 111 KOHCEPBATUBHON CHUCTEMBI.

14. IlepBble UHTErpajIbl TAMUIBTOHOBBIX CUCTEM

[lepBble MHTErpanbl raMmIbTOHOBBIX cucteM. CkoOku Ilyaccona. Teopema Sxo6u—Ilyaccona.
[lonmxenue mnopsaka ypaBHEHUW ['aMuUIbTOHAa B Cllydae LUKIMYECKHMX KOOpPAWMHAT W s
0000111eHHO KOHCEPBATUBHBIX CUCTEM. Y paBHEHUS YHUTTEKepa.

[TpeoOpa3oBaHue narpaHkuaHa Ipy 3aMeHe KOOpAUHAT U BpeMeHu. Teopema Ommu Herep.

15. Bapuanuonssiii npuniun ['aMunbToHa

Henicteue no I'amunbprony. Bapmaums aeiictBus no I'ammnbsToHY BapuanuvoHHBIM HpUHIUIT
["amunbpTOHA.

16. NaTerpanbHbie ”THBAPUAHTHI

WnterpanbHble nHBapuaHThl Ilyankape—Kaprana u Ilyankape. OOpaTHble TeOpeMbl TeOpUHU
MHTETpaIbHBIX WHBapHaHTOB. Teopema JlnyBmiis o0 MHBapuaHTHOCTH (a3oBOro odbema
rammibTOHOBOM cucteMbl. Teopema JIu Xya-ukyHa 00 HMHTErpajbHBIX MHBapUaHTaX NEPBOIO
MOPSIIKA TAMWIIBTOHOBBIX CHCTEM.

17. KanoHnueckue npeodpa3zoBaHus

Kanonnueckne mnpeoOpazoBanus. JlokanbHbli  KpuTepuii  KaHOHWYHOCTH.  Kpurtepuit
KaHOHWYHOCTH B TE€pMHUHaX NpousBomsammx GpyHkuuil. CBoboaHble npeodpazoBanus. [IpasBuia
npeoOpa3oBaHusl TaMUIBTOHMAHOB NpPU KAHOHMYECKHX IpeoOpa3oBaHusax. Da3oBblii MOTOK
raMHJIbTOHOBBIX CUCTEM KaK OJIHOMapaMeTpUUYECcKOe CeMENCTBO KaHOHMUECKUX PeoOpa3oBaHMiA.

18. Ypauenue ["ammibrona—Axoou

VYpaBuenue ['ammibroHa—SkoOu. IlonHblit uHTerpan ypaBHeHus ['amminbroHa—SKoOM M ero
UCIIOJIb30BAaHUE B 3aJa4€ WMHTETPUPOBAHMS YPAaBHEHHUM JBUJKEHHSI T'aMUIBTOHOBON CHUCTEMBI.
Criyuau paszieneHus IEpEMEHHBIX.

19. JlarpanxeBa MexaHUKa

[Tonsitne mexanuueckoit cBs3u. Kiaccudukanus cesaszeil. Bupryansuble nepemernienus. O61ee
ypaBHEHHE JUHAMHUKHM JUISI CHCTEMbl MAaTEpHAIbHBIX TOYEK C MACAIBHBIMU  CBS3SIMH.
Kondurypannonaoe MHOrooopazue TOJOHOMHOM CHCTEMBI C KOHEYHBIM YHCIOM CTENeHen
cB00o1bI. O0O0O0IIEHHBIE KOOpAUHATHL. YpaBHeHus Jlarpanka. O000IEeHHbIE CUJIBl. Y paBHEHUS



Jlarpamka B ciiydae TOTCHIMANBHBIX cui; (yHkous Jlarpanxka (JrarpaHkuaH CHUCTEMBI).
VYpaBHeHus Jlarpanka B HSHHEPLUAIBHBIX CUCTEMAX OTCUETA.

CpoiictBa ypaBHeHMI JlarpaHyka: KOBapHaHTHOCTb, HEBBIPOKICHHOCTh (IIPUBEACHUE K
HopManbHOMYy Buay Komm). Crpykrypa kuHeTHueckodl sHepruu. CTanuMOHAapHO 3aJaHHbIE
CHCTEMBI (cranmoHapHas napameTpu3anus); NOTEHIUAJIbHbIE, TMPOCKOIIMYECKUE,
JMCCUIIaTUBHbIE CUJIbl. IlepBble MHTErpaiibl JlarpaH)XEBbIX CHUCTEM: LIUKIMYECKHUE HHTErpalbl,
000011eHHBIN HHTETpalT YHeprun (nHTerpal [lennere—Skoon).



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3uka, KOMNbIOTEPHbIE TEXHOJIOTHH U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

Aurnuiickuii si3bIK (YpoBeHb B1)

Heab AMCHUNIMHBI:

@opMHUpOBaHHE U  PA3BUTHE  MEXKKYJIbTYPHOH  NPO(PECCHOHATBHO  OPHUEHTHPOBAHHOMN
KOMMYHHMKaTUBHOW KOMIIETEHIIMU Ha ypoBHE B1 1o oOiieeBponeiickoil mkaie ypoBHeElH BiiaieHUs
WHOCTPAHHBIMM 3bIKAMU JUISl PEIICHHWs KOMMYHHMKAaTUBHBIX 33a4 B COLHMOKYJIbTYPHOH,
aKaJleMM4YEeCcKoil U npodeccHoHaNbHO-IEI0BONH cdepax AEATEIBHOCTH, a TAKXKE Ul Pa3BUTHS
po(hecCHOHANIBHBIX U JINYHOCTHBIX Ka4ECTB BBHITYCKHUKOB OakajiaBpuara.

3agauyd AUCHUILINHBI:

- JIMHTBUCTHYECKAS KOMIICTCHII A CIIOCOOHOCTh ITOHUMATh p€Yb Opyrux JIIOIIGI71 n
BBIpaXaTb COOCTBECHHBIC MBICIIM HA OCHOBE 3HAHHUI CHCTEMBI SA3bIKa,

— COMOKYJIbTYPpHAsA KOMIICTCHIIUA: CIIOCOOHOCTE YUYUTHIBATL B O6H_IGHI/II/I peucBoOC H
HEPCUCBOC IMOBCACHUC, ITPUHATOC B CTPAHC U3YIACMOI'0O A3bIKA,

— collMajbHas KOMIIETEHLIUs: CIIOCOOHOCTh B3aUMOJICHCTBOBaTh C MAapTHEpPAMU [0
0OLIEHHI0, BJIaJIEHUE COOTBETCTBYIOIIMMHU CTPATETUSMU;

— JUCKYPCUBHAs KOMIIETCHIIMS: 3HAHUE NPABWII IOCTPOEHUS YCTHBIX M IMHUCbMEHHBIX
COOOIIEHUH-TUCKYPCOB, YMEHUE CTPOHUTHh TaKWe COOOIIEHHS M TOHMMATh MX CMBICI B pedd
JIPYTUX JIIOAEH;

- CTpaTCruiCCKass KOMIICTCHIUA: YMCHUC I10JIb30BATHCA HauoOoee 3(1)(1)€KTI/IBHI>IMI/I
CTPATCrUsAMU IMPU PCHICHUH KOMMYHHUKATHUBHBIX 3a/1a4,

- npeaAMETHAA KOMIICTCHLUA: 3HAHUC HpeHMeTHOﬁ I/IH(i)OpMaI_II/II/I Ipu OpraHu3anuu
COOCTBEHHOTO BBICKA3bIBAaHUS WIJIM IIOHUMAHHMS BBICKA3bIBAaHUS APpyrux J'IIOI[CI\/’I;

— KOMITICHCATOpHAasA KOMIICTCHIUA: YMCHHC IIPCOJ0JICBATH KOMMYHI/IKaTI/IBHI)IfI 6apLep 3a
CUCT UCIIOJB30BAaHUS U3BCCTHBIX PCUYCBLIX U MCTAA3BIKOBBIX CPCIACTB,

— mparMaTH4eckas KOMIETEHIMs: yMEHHe BblOMpaTh Haubosee d(GGEKTUBHBIA U
renecooOpasHblil coco0 BBIPAKEHUS MBICIU B 3aBUCUMOCTH OT YCIOBUH KOMMYHUKATHBHOTO
aKTa ¥ MOCTaBJICHHOM 3aJauu.

ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00y4YeHHs MO JUCHHUILINHE (MOAYJIIO)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YJArOIIHECS TOHKHBI

3HATb:



- OcHOBHBIE (paKThl, peaui, UMEHa, JOCTOIPUMEYATEIbHOCTH, TPAJULMH AHTJIOA3BIYHBIX
CTpaH;

- AOCTHIXCHUSA, OTKPBITHA, CcOOBITHS W3 00JIacTH HUCTOPUH, KYIbTYpPbI, IOJUTHKH,
COHH&HBHOﬁ JKU3HHU aHTJIOA3BIYHLBIX CTPAH;

— OCHOBHBIC (bOHeTH‘IeCKI/Ie, JICKCUKO-IrpaMMaTUYCCKHUE, CTHIMCTHYCCKUC 0COOEHHOCTH
aHTJIMMCKOTO SI3bIKA U €T0 OTINYHE OT POAHOIO A3BIKA,

- OCHOBHBIE Pa3JI14Ms NTUCbMEHHOM U YCTHOM PEYH;

— 0a3oBEIE XApaKTEPUCTUKU A3bIKa KOHKPETHOI'O HaIIpaBJICHUA HpO(bCCCI/IOHaHBHOﬁ
HOArOTOBKH.

yMeTb:

— HOpO)I(,I[aTB AACKBATHBIC B YCJIOBUAX KOHerTHOﬁ CUTyalluu O6H.I€HI/I$I YCTHBIC U
INMCbMCHHBIC TCKCTHI,

— peaJII/I?;OBaTB KOMMYHI/IKEITI/IBHOG HaMepeHI/Ie C LCJIBHO BOBI[GP'ICTBHSI Ha HapTHepa 110
00ILIEHHUIO;

— AJICKBATHO IIOHHUMATb U UHTCPIPETUPOBATL CMBICI 1 HAMCPCHUC aBTOpPA IIPpU BOCIIPUATHH
YCTHBIX U MMCbMCHHBIX AYTCHTHYHBIX TCKCTOB;

— BBIABJIATH CXOACTBO U pa3jiInivd B CUCTEMAX pOJAHOTO U aHTJIUICKOTO sA3bIKA,

— IPOABJIATL TOJICPAHTHOCTH, OMIIATUIO, OTKPBITOCTbL H I[pyxcemo6ne IIpu O6H.[CHI/II/I C
MpeaACTaBUTCIIIMU I[perﬁ KYJIbTYPBHI.

BJAJ€Th:

— MexkynbTypHOI npodeccuoHaNbHO OPUEHTUPOBAHHOMN KOMMYHHUKaTHBHOU
KOMIIETEHIIMEN B pa3HbIX BUJIAX PEUEBOM AESITEIBHOCTU HA ypoBHE Bl;

— COLIMOKYJIBTYPHOH KOMIIETEHIMEH JUIsl YCIEIIHOIO B3aMMOIIOHMMAHHS B YCJIOBMSX
OOLIEHMS C IPEICTaBUTENSIMU IPYTON KYJIbTYpBI;

— Pa3JIMUHBIMU KOMMYHUKATHUBHBIMU CTPATCTUSIMU,
- y‘{e6HBIMI/I CTpaTerusiMu U OpraHu3aluu CBOEH yqe6H0171 JACATCIIbHOCTH,

- cTparerusMu pedIeKCUH W CaMOOILICHKH B IIEJIAX CAaMOCOBEPIICHCTBOBAHUS JTUYHBIX
Ka4dyeCTB U JIOCTIKCHHIA,

- Pa3HBIMU IIPUEMAMHU 3aIIOMUHAHUSA U CTPYKTYPUPOBAHMS YCBAMBAEMOI'0 MaTepuaa,
— WHTepHeT-TeXHOIOTUSIMHU JUIsSI BBIOOpAa ONTUMAJIBHOTO peXuMa MoTydeHHsl HHpOopMalny;

- NPE3CHTAIUOHHBIMU TCXHOJIOTUAMUA JJI COO6IJ.I€HI/I}I I/IH(I)OpMaI_[I/II/I.

TeMbl u pa3jaesibl Kypca:

1. 3H8.KOMCTBO, MMpEACTaBJICHHUC. AHKeTHBIC JaHHBIC, CCMbs, CTPAHbI, HAHUOHAJIIbHOCTHU.



KoMmMyHuKaTHBHBIC 3a1aun: puBeTcTBHE. COOOIINTH/3aMPOCUTh TIEPCOHATBHBIC TaHHbBIC: UMS,
BO3PACT, MPOUCXOXKICHHE, MECTO MPOXKUBaHUs. Paccka3ath o ceOe, ceMbe, POJICTBCHHUKAX . UM,
BO3pacT, CTENEHHU POJICTBA, mpodeccus, xob0u. Paccripocuts 006 uMeHH, pojie 3aHATUH, X000H,
KOHTaKTHBIX AaHHBIX. [Ipousnectn mo OykBam ums, ¢amunnio. CooOmuTs HOMEp TenedoHa,
HOMCPp MalllMHBI.

Jlexcuka: aHKETHEIC JaHHBIC — HMA, BO3pPACT, CCMbA. CTpaHBI, ropoaa, s3bIKH, HpO(l)CCCI/II/I,
JIFOOMMBIE 3aHATHA.

I'pammatuka: suyHble MecTouMeHus. [naronm to be B Hacrosimem Bpemenu. IIpoctoe
[IOBECTBOBATEIbHOE  Hpe/ulokeHue. BomnpocutensHoe mnpeanoxenue. [lputsokarenbHble
MECTOMMEHUS. YTOTpeOieHue HEONPEAeICHHOTO U ONPEeAeNICHHOTO apTukiei. EquHcTBeHHOe 1
MHO’KECTBEHHOE YHCJIO CYIIECTBUTEIbHBIX.

DoHeTHKA: NHTOHALUSA, TPOU3HOILLICHHE.
[Tucbemo: Hanucats kpatkoe CV.
2. Onucanue pacnopsiaka qas. Pacnivcanue qus o yacam. Onucanne MecTa >KUTEIbCTBA.

KOMMYHI/IKaTI/IBHLIe 3aJadyu: OIIuCaTb II0 YacaM OOBIYHBIH JCHb y‘{éHOFO. Pacckazate o
pacnopAaKe JHA: KOraga BCTACT, 3aBTpaKacT, UACT Ha pa60Ty, pa60qee BpCMA U T.AO. IToaroroButh
COO6H_I€HI/Ie 00 OIHOM Ba)XHOM IOHEC B ’KMU3HU YYCHOI'O.

JlexcuKka: BBIpaXCHHS, CBSI3aHHBIE C O0O3HAYEHHWEM BpEMEHH. BHYTpeHHHE 4Yachl YeJIOBEKa.
Yka3zaHue BpeMEeHH CyTOK, yachl. Dpasbl, HCIIOB3yeMble, YTOOBI BHECTH MPEII0KECHUE, IPUHSTD
ydacTHe B 0OCYKJIEHUH U COTJIACOBATH BOIIPOCHI.

['pammatuka: npoctoe Hacrosiiee Bpems (Present Simple), yrBepauTenbHble U OTpULIATEIbHBIE
MPEJIOKEHUS, TIIaroiibl ¢ MPEIJIOroM, HapeyHs 4YacTOTHI.

@doHeTuka: Ipou3HoIIeHUue /o/ win schwa. 3HAKOMCTBO C HaubOosee BaXHBIMU 3BYKaMH.
CwmbICTIOBOE yIapeHHE.

[TuceMo: cocTaBuTh naparpag ¢ onucaHue Kakoro-inbo ropoja win MecTa.
3. PaGota. HeoObIunble BUABI paboT.

KOMMYHI/IKaTI/IBHI)IC 3aJa4yu:. OoIucarb pa60qee MECTO. KpaTKO onucaTtrb BUJAbI ACATCIBHOCTU B
Cyze, B yHUBepCcHUTETe, B OonbHUIIE U B oduce. Paccka3ate 0 cTyJeHYecKOH ku3HU. Pa3pirpats
ClLIEHapuii: 3HAKOMCTBO ¢ KoJuieramu B oguce. Kpatko onucatb 06cTaHOBKY U 000pYy/I0BaHUE B
Oq)HCG, a TAK)XK€ BO3MOKHBIC BUABI ACATCIIBHOCTU. O6CYI[I/ITI) HEOOLIYHBIE BUbBI 3aHATOCTH.

Jlekcuka: npeaAMCTHI B Oq)I/ICe, 3aHATHUSA B CBO6OI[HOC BpEMs. I[HI/I HCACIN, MCCAIIbI. BpeMH. I[aT]':»I.
CTaH,[[apTHBIe (1)138.31)1, TCPMUHBI U BBIPAKCHUS ITPU HAMMUCAHUUN SJICKTPOHHBIX ITUCEM.

['pammaTuka: riarosisl B mpoctoM HacrosimeM Bpemenu (Present Simple). [IpaBuna cocraBnenus
BOTIPOCUTEINTLHBIX TIPEUIOKEHUH B TPOCTOM HACTOSIIIEM BpeMeHH. BorpocutenbHbIe cioBa: what,
when, where, why, how, which. CnoBooOpa3oBanue — npumenenue cydpdukca -€r.

donHeTHKA: IMPONU3HOIICHUE BOIIPOCUTCIIBHBIX CJIOB.
ITnceMoO: HamKCcaTh KOPOTKO€ 3JICKTPOHHOC ITHUCHbMO-3aITpOC.

4. Cpena npoxxuanus. Uadpactpykrypa ropoaa. [lyreBogurens mo ropoay.



KoMMyHUKaTHBHBIE 3aJaud: ONHMCAHWE pA3NUYHBIX TOPOACKMX MecTa W MapuIpyTOB.
PacckazaTh/cipocuTh O MeCTe KHTEIbCTBA: KaKWe KOMHATBI, MeOelb, YCTPOHCTBO J0Ma,
pa3MelieHre MeOeu U NpeMETOB.

Jlexcuka: THNUYHBIE (Pa3bl-BONPOCH! (KaK HAMTH HYXHBIH OOBEKT B ropoje, Kakod rpaduk
paboThl 00bekTa U T.1.). [IpunararensHble s onucaHust HHPPacTpyKTyphl roposia. CHHOHUMBI
Y aHTOHUMBI.

['pammatuika: ompeseneHHbI U HeompeneneHublit apTukian. Koncerpykuuu there is, there are.
BonpocutenbHble, yTBepIUTeNbHbIE U OTpULIATENIbHbBIE (POPMBL.

doHeTHKa: Mpou3HOLIeHHE schwa /a/.
5. lMokynku. Bxycel mokymnarenei (oaexnaa, eaa u T.1.).

KommyHHKaTHBHBIE 3a/1a41: 00CYKICHHUE KaTeropuil mokymnaresuei. PasroBop o npucTpactusx u
NOKYNaTeJIbCKUX MpUBbIUKax. Omucanue cnocoOOB COBEPIICHUS MOKYNOK: B Mara3uHe, 4epe3
Wntepuer u t1.n. OOCyXIeHHME MeCT B TOpoJe JJs OpraHu3alMu Ou3Heca: OINHcaHue
pacloJIOKEHUsT  IpeArnosaraeMoro Ou3Heca, MPEUMYLIECTB M HEAOCTATKOB  JAHHOTO
pacnonoxxenus. Paccyxnenue o kauecTse TOBapa.

JIekcuka: cioBa Ay OIMCAHMS HOKYHaTeHeﬁ " TOBApoOB. Hauboiee paciupoCTpaHCHHLBIC cbpa3LI,
HCIIOJIB3YCMBbIC IIPU O6IJ_[€HI/II/I C IIPpOZIaBLIOM. HpI/IJ'IaFaTCJ'ILHHe " HapCYHs. HpaBHna 06p330B8.HI/I$I
Hapeqnﬁ OT IIpujIaraTCibHbIX.

['pammatuka: Hacrosimee npojoinkeHHoe Bpemsi (Present Continuous) m mpocToe HacTosIee
Bpems (Present Simple) B cpaBHeHMN. MojaibHbIe TIaroibl can u could B yTBepIUTEILHON U
OTPUIATEIIEHOM PopMmax.

doHeTHKa: MTPOU3HOIICHUE OITOPHBIX CJIOB.
[TucbMo: HanmKMcaTh KOPOTKUMA OT3BIB O KAKOM-JTHOO MPOTYKTE/TOBApE.
6. He cnaBarbes! O 3HaueHNHU yropcTBa B JOCTUKEHUH LIETH.

KomMmyHHKaTHBHBIE 33a4K: OOCYAUTh KPUTHUECKUE ATaIlbl KU3HU PA3HBIX JIIOJEH M CIIOCOObI
npeonosieHust TpyaHocTe. CrpocuTb/paccka3aTb 00 HCTOPHUUYECKOM COOBITHH: OJUMIIMAJA,
yeMnuoHaT Mupa. OnucaTh UCTOPUIO BO3HUKHOBEHUS JieHer. Paccka3zaTh 00 UCTOpUU CO3TaHUs
OTKPBITOTO My3esl COBpeMEHHOro uckyccrsa Inhotim B bpazunuu.

Jlexcuka: cioBa, CBSI3aHHBIC C ONMHMCAHUEM MCTOPHYECKOTO MPOILIOT0 U BHIPAKCHHS O BPEMEHU
(time expressions). OG0POTHI, UCTIOJIB3YEMbIE TSI BRIPAXKEHHUS 3aMHTEPECOBAHHOCTH B UeM-JTH0O0.

FpaMMaTI/IKaZ rinaroa to be B npomeamemM BpEMCHU. YcroiunBkie BBIPpAXKCHUSA, CBA3AHHBIC C
npomeanmnmMn COOBITHSIMHU. HpaBI/IHLHLIe TJ1aroJibl. CpaBHI/ITeHBHaH CTCIICHBb IpUJIaraTeJIbHBIX.

donernka: IMPONU3HOIICHNE OKOHYaHUA -ed mocite MMPONU3HOCUMBIX U HEITPON3HOCHUMBIX COTJIACHBIX

Id/, /id/ wom /t/.
[T1ceMo: HanmuCcaTh TBUT WM TEKCTOBOE COOOIIEHHE.

7. ®UTHEC U 3I0POBbE



KomMmyHHKaTHBHBIE 3ama4d: OOCYAMTH TPOOJIEMBI 3/I0POBBbS W TOJJICPKAaHUS XOpPOIIEH
dusnueckoit hopmel. Pacckazath 0 criocobax mpoBeIeHUs 3JOPOBOTO JOCYTa, 3aHITHSIX CIIOPTOM.
OO06cynuTh mpaBuiIa 310pOBOT0O 00pa3a xu3Hu. OnucaTh pa3HbIE BUJBI CIIOPTA U (PUTHEC.

Jlexcuka: clioBa, CBS3aHHBIC CO CIIOPTOM, PA3HBIMH BHUJAMH CIOPTA. Y CTOWYMBBIC BBIPAKEHUS O
ciopre u ¢urHece. CloBa-CBS3KM JUIsI OIMCAHHS IOCIEIOBATEIBHOCTH COOBITHI (time
sequencers). 3Ha4YeHHME U TMPABWIBHOE HCIIONB30BaHUE TJIArojoB: come/go, bring/take,
lend/borrow, say/tell, watch/look. ®pa3bl a1 BeIpa)KeHUSI MHEHHUS, COTJIACHS U HECOTJIACHS.

['pammMaTuka: yTBEpAUTEIbHBIE W OTPULIATENIbHBIE NPEAJOKEHUS B IPOCTOM IPOIIEIIIEM
Bpemenu (Past Simple). [IpaBuibHBIE U HEMPABUIIBHBIC TTIATOJIBI.

DoHEeTHKA: MPOU3HOIICHUE OMOPHBIX CJIOB.
8. [lyremectBusa u Tpancnopt. ['opoickoit TpaHCTOPT.

KoMMyHHKaTHBHBIE 33]]a4u: CIIPOCUTH/paccKa3aTh 00 OTABIXE, O MPEANOYTEHHUS IPU IPOBEJCHUN
orabixa. Omucarh crnocoObl MyTEMECTBHI pa3HBIMU TPAaHCIOPTHBIMU cpenactBamu. OOCyAHuTh
CII0CcO0BI IEPEBIKEHUS TI0 TOPOAY, UCIIONB3Ysl METPO, TaKCH, aBToOychl. KpaTko pacckasaTs o
TPaHCIIOPTHOM CHCTEME B CBOEM ropojie. Pa3pirpaTh AUANOr MEXIy MacCaXUPOM U KACCHUPOM IPU
MOKYIIKe Onera.

Jlexcuka: cioBa U BBIPAYKEHUS, CBA3aHHBIE C MYTEIIECTBUSIMHU U COOTBETCTBYIOIINM TPAHCIIOPTOM.
Bripaxkenus c riaronamu get, take, have.

['pammatrka: 00IIKe U CTIICIHAIILHBIC BOIPOCH! B IPOCTOM mporeanieM Bpemenu (Past Simple).
Mogansusie riaronsl should, shouldn’t, have to, don’t have to.

®oneruka: npousHouenue did B Bompocax. YaapeHus B IpeII0KEHHIX.
[TuceMo: HamucaTh NMEKTPOHHOE MUCHMO APYTY O KAaHUKYJIax.
9. IlpuroroBneHue bl U ee ynorpedaeHue

KOMMYHI/IKaTI/IBHLIe 3alavyu: OIMUCATh PA3JIMYHBIC TUIICBLIC ITPOAYKTHI, HOJ'Iyq)a6pI/IKaTI>I, 6.]1}0,[[21
1 HanuTku. PacckaszaTh 0 MecTax ImpueMma IuIi. CpaBHI/ITB IIPUTOTOBJICHUC ITUIIIN B IIPOLIJIOM U
ceiyac. 3aHpOCI/ITB/I[aTL I/IH(i)OpMaI_II/IIO O TOM, 4YTO C€1Ib BCCFI[a/I/IHOF)Ia Ha 3aBTpaK, 0662[, YKHUH U
B KAKOM KOJIMYECTBE. 3aKa3aTh €Iy Ha KOH(i)epeHI_H/IIO B HY’>KHOM KOJIMYCCTBC U IIPUHATH Takou
3aKas. O6CYI[I/ITB MOJIC3HYIO U BPCAHYIO MUINY C YKA3aHUCM IIPUYHH. CocTaBuTh MOJTHOIIEHHBIM
panroH CTYACHTA.

Jlekcuka: cioBa Al 0003HAUYEHUS KOJIMYECTBEHHOW OLEHKHM enpl. [lokaszarenu 3HaueHHi
KonuuecTBa (U@ psl, IpoOH, MPOLEHTH), TEMIIEPATYPHI, AT, PACCTOSTHUS U T.JI. THUIIOBBIE CIIOBA
1 ¢passl 11 001IEeHUS OPUIIMAHT-TIOCETUTEND.

['pammaTHKa: HcYUCIAeMble U HEUCUHCIsiEMbIEe CyllecTBUTENbHbIE. Bompockl Tuna how much,
how many. Ynorpebnenue aptukiei u cioB some/any, much/many, a lot of ¢ ucuncnsemMpiMu u
HEUCYUCIISIEMBIMU CYIECTBUTEIBHBIMHU.

@doHeTHKa: MPOU3HOUICHUE YUCIUTENbHBIX U XapaKTEPUCTUK KOJINYECTBA.
10. Oxpyxarommii Mup. [loroga u npupoaHbIE SABIECHUS.

KoMMyHHKaTHBHBIE 33/1a4u: ONUCATh TUIHYHBIE TIOTOIHBIE YCIOBUS B Pa3HbIX TOPOAAX U CTpaHax
(JIuccabon, Manaiizusa, Yukaro). [1oAroToBUTh KpaTKoe OMUCAHUE OCHOBHBIX XapPaKTEPHUCTUK
Kakoi-1100 ctpanbl. OOCyIUTH CIOCOOBI BEIKMBAHUS YEJIOBEKA B ITyCTHIHE.



Jlexcuka: cioBa Uil ONMMCAaHMs YyAeC NPHUPOABI M 4acTed cBera. Ppassl NI BBIPAKEHUS
IIPEATIOYTEHUN.

I'pamMmMartuka: cpaBHUTENBbHAS U IIPEBOCXOHAS CTEIICHb IIpUiIararelbHbIX. Mcnonb3oBanue corsa
than B cpaBHUTENBHBIX PEATOKCHHSIX.

®doHeTrka: npousHomieHue the ...-est B IPeBOCXOAHON CTCIICHH MPHJIAraTeIbHbIX.
11. O01ienne U cOBMECTHAS IEATEIHHOCTD

KomMmyHuKaTHBHBIE 3a7aud: OOBACHUTH W paccka3aTb O TpPaBUIAX WIPbl «TEOKIIIUHT
(Typuctckas urpa Cc NPUMEHEHHEM CIYTHUKOBBIX HAaBUTALIMOHHBIX CHUCTEM, COCTOSIIAs B
HAXO0X/ICHUU TallHUKOB, CIIPSITAHHBIX IPYTUMU YYaCTHUKAMU UTPHI).

Jlexcuka: cioBa ¥ BBIPAKEHHUsI, CBA3aHHBIC C ITPAaBUJIAMU [TIOMCKA IIPEIMETOB U TaHUKOB. Dpassl
JUISL BBIPQYKEHUS TIPEUI0KEHMSI CLIENATh YTO-JIH00.

I'pammatuka: ynorpediaeHue going to A BbIpaXeHUs Iu1aHOB M HaMmepeHui. CroBa really, very
JUIsl yCUIJIeHUs npuiaratenbHbiX. MHQUHUTHB B QyHKIIMKU OOCTOATENBCTBA LIENH.

[Tucemo: GpopmanbHble U HeOpMaIbHbIE CTHIIN O(POPMIICHHUS TEKCTA.
doHeTHKa: IpaBWIIa TPOU3HOIICHHS 000poTa going to.
12. KynbpTypa u UCKyCCTBO

KoMMyHuKaTHBHBIE 3a7ayd: OOCYAMTHb TEKCThl M3 Y4eOHMKAa O MY3bIKaHTaX, TAHLOpAaX U
XYHAOKHHUKAX C OrpaHMYEHHBIMH (PH3MUYECKUMH BO3MOXKHOCTAMHU. Pacckasarh O CTaHOBIICHUH U
pPa3BUTUM KUHOMHAYCTPUU: HEMOE KHHO, uepHO-Oenoe kuHO. Onucarb pa3jiuyHbIE THUIIBI
(GuIbMOB.

Jlexcuka: >xaHpbl GUIBMOB - KOMeIUs, Menoipama, 60eBuk u T.1. DopmanbsHbie 1 HeopMaIbHbIE
CJIOBa U BBIPKEHUSI, UCTIONB3YEMbIE B TeIe(POHHOM pa3roBope.

I'pammatnka: HacTodiee cosepiieHHoe Bpems Present Perfect. [Ipuuactus mpomenmero
Bpemenu (Past Participle). CpaBaenue Present Perfect ¢ mpocteim mpomesamem BpemereM (Past
Simple).

ITuceMoO: HanmucaTh KOpOTKHfI OT3bIB O q)HJ'IBMe, KOHICPTEC, CIICKTAKIIC.

13. Bpems. BpemsnpenpoBoxaeHue. B kakoM BpeMeHU MBI KUBEM: B IIPOLIEAIEM, HACTOSALIEM
i 6ynymem? CBoboHOe BpeMs. Bpems u ¢oto. Jlyuiie Bpems it myTemecTBUi.

KoMMyHUKaTUBHBIE 3a[Ja4i: PacCKa3aTh O CBOEM PaCHOPSAKE JHS, KAK 9aCTO U YTO THI JEJIACIb,
KaK MpoBOJUIIb cBOOOJHOE Bpems. COBETHI KyJa IMOeXaTh, YTO IMOCETUTh M YEM 3aHATHCA.
OO6cyauTh YTO TaKoe BpeMsi, KaKOBa €ro BJIACTh U BIIMSHUE, PACCMOTPETh TPU THUIIOJIOTMUYECKUE
KaTEeropuM JIIOJIeH, KOTOphI€ JKUBYT MPOIIECAINIMM, HACTOSIIIMUM M MeYTaMH O OyJayIleM.
Onpenenuts, 4TO O3HAYAET BPEMs ISl KaXKJI0T0 U3 Hac.

JIekcuka: cioBa H BBIPpAXKCHUSA, CBA3AHHBIC C IMOBCCAHCBHBIMH 3aHATHAMH, 3aHATUAMU B
CBO60I[HOC BpeMs, MYTCIICCTBUCM, pa3JIMYHBIMUA BUJAMU J10CYyTa, X066I/I, Pa3BJICUYCHUAMU, TCM,
YTO HPABUTCH ACJIATh.

['pammaruka: ynorpebneHue rpaMMaTudeckoro BpeMeHu Present Simple, Hapeunii 4aCTOTHOCTH,
BOIIPOCOB.



[Tucemo: co3math web post (3aMeTKy B MHTEpHETE) O caMOM OJaronpusTHOM BPEMEHHU st
IIOCEILICHM BalIC CTPaHBI.

14. XKu3nub cHapyxu u BHYTpU. JKU3HB Ha yiuIle — KaK OHa BbINIAAUT? JKU3Hb B 10ME; TUYHOE
uMyiiecTBo. JKu3Hb B KOJUIEKTHBE, COBMECTHOe wuMymectso. JKu3Hb B Tropojax.
Mecronaxoxaenue oOobekToB. Kak crmpocuth gopory u 1o0parbes A0 IMyHKTa Ha3HAYEHHUS.
311aHMsl, — KAKMMHU OHU OBIBAIOT.

KomMmyHMKaTHBHBIE 33/1a4i: 00CYIUTh Ha3HAuU€HHWE YJUL] B HAIU JHU - apXUTEKTypy, AU3aiiH,
WCIIOJIb30BaHUs YIUI] 10J pa3jIu4Hble BUABI ACATEIBHOCTH W pas3BieueHus. PaccMmorpers nBa
crocoba NpOXUBAaHUS B OTAEIBHOM JOME M B JKWIBIX KOMIUIEKCAX «TYyJIOy» - IMOCTpOMKax,
TpaauunoHHbIX A Kutas. O6cyauTh NpenMyIecTBa U HEIOCTaTKH )KU3HU B ropojax. Cripocuthb
Y paccKasaTh MapuIpyT J0 ONPEAEICHHOr0 MyHKTa Ha3HaueHHsl. O3HAaKOMUTHCS C COBPEMEHHBIMU
IIOCTPOMKAMH U 3JaHUSIMHU, UX UCIIOJIb30BAHUEM B HAIIU JIHHU.

Jlexcuka: CJIOBa, CBA3aHHBIC C PA3JIMYHBIMH 06’BCKTaMI/I, 3JaHUAMU, HOCTpOﬁKaMH B ropozae,
JIMYHBIM U KOJUJICKTUBHBIM HMYIICCTBOM JIIOEH. BBIpa)KeHI/IH, YKa3bIBAOIINEC HAIIPABJICHUC U
PpacCIIoJIOKCHUC O6”beKTOB, CBA3aHHBIC C HCO6XOI[I/IMBIMI/I cpeacrBa 06CJ'Iy>KI/IBaHI/I$I u y,HO6CTBaMI/I
JJIA )KU3HHU B TOPOJE.

I'pammaruka: ynotpebieHue rpammarndeckux Bpemen Present Simple, Present Continuous,
OIPE/ICITUTENBbHBIX MPHIATOYHBIX PEIOKCHUIA.

ITuceMo: HamMcaTh TEKCTOBOE COO6IJ_[CHI/IC.

15. I[BI/I)KGHI/IG BBCPX M BHHS. BKCTpeMaJIBHBIe BUJbBI 10CYyTa, CBA3AHHLBIC C BBICOTOM. qy'BCTBa u
COCTOSIHHE JIIOACH B 9KCTPEMAJIBHBIX CHUTYalUsAX. Pacckasbl u HCTOPHU HIO,HCﬁ 00 OITaCHOCTSX.
CHaCGHI/IC, OKa3aHHuC IIOMOIIIH. 3KCH€,I[I/II_[I/II/I B OIIACHBIC K SKCTPCMAJILHBIC MECTA.

KomMyHUKaTUBHBIE 3a/1a4d: BBIYYUTh MPEIJIOTH JBUKECHUS, YKA3bIBAIOIME HAIIPABICHUE BBEPX,
BHM3, JIPyTY€ HaIPaBJICHUS W MECTOMOJIOKEHHS JIFOACH OTHOCUTENBHO TpeaMeToB. OOCyauTh
SKCTpEMajbHbIE BUIBI JIOCYra JIOJEH, CBA3AaHHBIX C BBICOTOM. Pacckazarh 00 uX 4YyBCTBax,
COCTOSIHMH, ombITe. O3HAKOMUTHCS C SKCTPEHHBIMH CUTYalMSIMU U TIPABUJIAMHM TOBEIEHUS B
Takux ciaydasx. O0CyanuTh, Kakue Mepbl IOMOIIU M CIIACEHUS MOKHO oka3aTk. [locMoTpeTs Bue0
00 PKCIIEAUIMSIX B OTIACHBIE MECTa M 30HBI HAIlICH TJIaHETHI.

Jlekcuka: IpeIord MECTOTIOIOKEHHS U IBU)KEHHSI, IPUIIaraTeIbHbIE, OMUCHIBAIOIINE YYBCTBA U
COCTOsAHUS. HGKCI/IKa, CBA3aHHAsA C OJKCTPEMAJIbHBIMU CHUTyallUIMH, CIIACCHUCM, MEpaMu
IPEIOCTOPOIKHOCTH.

['pammaruka: ynotpebienue rpaMmmaTiuieckux BpemeH Past Simple, Past Continuous.
[Tucemo: Hamucath e-mail ¢ onrcaHueM coOBITUS U3 KU3HU.

16. Ilepemensl, ucnbiTaHuss U TpyaHOCTU. COOBITHS M 3Talbl KU3HU. 3HAUEHHE MHTEpHETa U
KHU3Hb 0e3 Hero. IlmaHupoBaHue MepONpUSATHI, HOBBI ONBIT M BHUABI JAEIATEIHLHOCTH,
npuriameHue Ha Mepornpustus. HoBblil ciocob cOopa u xpaHeHHs! HHPOpMAIUN B UHTEPHETE —
Esplorio.

KoMMyHUKaTHBHBIE 3a/1a4u: 0OCYIUTh BO3MOKHBIE MIEPEMEHBI B JKU3HH JIIOJICH U UX TPUYUHBI,
pPacCMOTpETh 3Tambl B XXH3HM, CBSA3aHHBIE C HOBBIM OIBITOM M COOBITHSMH. Pa3zoOpath, Kak
CIUIAaHWPOBATh MEPONPHUSTHS M IPUTIACUTH Ha HETO APYTuX Jojei. OOCYIUTh TUTFOCHl 1 MHHYCHI
HOBOTO crioco0a obmenus B uaTepHere — Esplorio.



Jlekcuka: cinoBa W BBIPOKEHWs, CBS3aHHBIE C ONUCAHWE COOBITUH W OTAloOB KU3HH,
UCIIOJIb30BAHUEM HMHTEPHETA, IJIAHUPOBAHUEM U IIPOBEICHUEM MEPOIPUATHM, MPUIIIALICHUEM
TOCTEN.

['pammatuka: ynorpebienue nHOUHUTHBA U TePYHAMS Tocie TaaroioB. Mcnonb3oBanue going to
U rpammarrueckoro Bpemenu Present Continuous a5t BeIpakeHUsI OyIyIIero BpEMEeHH.

IIucemo: HanucaTh e-mail o IMOATOTOBKE MCPOIIPUATHA.

17. Marepuansl u Bemu. Mup npeaMeToB, B KOTOpOM MbI kuBeM. Jlenbru. Hamuunble neHbru,
MOYKHO JIM )KUTbh 0€3 HUX? MaTepualibHbIe BEILH, UX POJIb B HAIIICH )KU3HH, BAXKHBI JTX OHU? 3aKa3
¥ BO3BpAT Bellel, MpuoOpPEeTeHHBIX OHJIaliH. TOproBbIie IEHTPHI.

KoMMyHUKaTHBHBIE 3aJaud: PAacCCMOTPETh MPEAMEThl M BEIIM, KOTOpPbIe OKPYKalOT HAc U
ABIIIOTCS HEOOXOAUMBIMU B >kM3HU. OOCYAUTh 3HAYEHHE JICHET, UCMOJIb30BaHUE HAIUYHBIX U
3MEKTPOHHBIX cpeAcTB. OOIIecTBO NOTpedUTENCH, MOKYIKU OHJIAiH, 3HAUEHUE CYIIEPMApKETOB B
HACTOSAIIEE BpEeMS.

JIexcuka: cioBa u BBIPAXKCHUS, CBA3AHHBIC C BCUIAMU, IPpCAMETaAMU, MaTCpUalaMi, IOKYIIKaMH,
TOBapaMu, ICHbIraMu.

['pammaruka: yrnotpebieHue apTukiie, BRIpakKeHHe KOJTHYeCcTBa.
[Tucemo: HanmcaTh e-mail 0 Bo3Bpare ToBapa, MPUOOPETEHHOTO B MHTEPHET Mara3uHe.

18. Jlromu. KauectBa xapaktepa. CxoxactBa u paznuuusi. Cembsi, 10M. JKU3HEHHBINH OIIBIT,
noBenenue moaen. ConuansHas cpena. 3BeCcTHbIC IMYHOCTH.

KoMMyHHKaTHBHBIE 33]]aud: PAaCCMOTPETh PA3JIMYHbIC THIIBI JIFOJICH, UX XapaKTephl, TOBEICHHE,
JUYHYI0 WHQGOPMAIHMIO, TPEINOYTCHUS M YBJICYCHHS, CEMCUHYI M COIMAIbHYIO >KHU3Hb,
Ouorpaduro U3BECTHBIX JIFOJICH.

Jlexcuka: mpuiarateiabHble, ONMUCHIBAIOIINE KayecTBa XapakTepa, rnopejeHue moaeil. Crnosa u
BBIPOKEHUS JJII CPAaBHEHUS U COIOCTABJICHUS, OMHUCHIBAIONINE CEMEUHYIO >KH3Hb, NMPUBBIYKH,
MIPUBS3aHHOCTH, OOIIYIO MEPCOHANTBHYIO HHPOpMAIINIO, OorpaduyecKue JaHHBIE.

I'pammaTuka: cpaBHeHue, yroTpeOieHne rpammaTuyeckux Bpemer Present Perfect (c just, already
yet), Past Simple.

ITnceMO: HanmKMcaTh OTBET HA HOBOCTH B COIIMaJIBHBIX CCTAX.

19. IlyremectBue. IlmanupoBanue mnoe3nku. Tpancmopr. IlocemeHune pa3auyHBIX CTpaH,
BIICUATJIEHUS M OIBIT, MOJY4YeHHbIM B myremecTBuu. ['eorpadusa. Camoe Xo0i101HOE MECTO Ha
3emJie. ['ocTunuIb! - 6poHMpOBaHue, cepBuc. [IyTu coobuenus u metpo B Ilekune.

KomMmyHuKaTHBHBIE 3aaud: OOCYAWUTh BBl MYTEUIECTBHM, TPAHCHOPT, MOE3JKH IO pPa3HbIM
CTpaHaM, NpHBIIEKATE€IbHBIM MeECTaM, JOCTolpuMedareabHoCcTAM. [logenuThcss HOBBIMU
BIIEYATJICHUSIMHU, OIBITOM, HEOObIUHbIMM (akTamMu. M3yunTh reorpaduueckoe mogoxeHUE
HEKOTOPBIX MECT U CTPaH, O3HAKOMHUTHCA C UH(OpMaLMel 0 caMOM XOJIOJHOM MECTE Ha 3eMIIe.
Pazob6patk mpotiecc 3aka3za 1 OpOHUPOBAHUS TOCTHHMII, XOCTEJIOB, MIPEJiaraéMblii B HUX CEpBHUC.
O6cynuth metpo B [lekune.

Jlekcuka: reorpaqmqecmde TCPMUHBI. CnoBau BBIPpAXKCHUSA, CBA3aHHBIC C ITYTCIICCTBUCM, BUAAMU
TpaHCIIOpTa, JO0CTOMMPUMCUATCIIBHOCTAMHA, TOCTUHUYHBIM CEPBHUCOM.



['pammaruka: ynorpebieHne MogalbHbBIX T1aroyioB will/might, mectoumenuii something, anyone,
everybody, nowhere.

ITucpMoO: HamucaTh KpaTKuC 3aMCTKH U COO6H.[CHI/I$I.

20. SI3pIk 1 oOyueHre. YMEHHUSI B BOBMOXKHOCTH. YeToBEeYeCKUI MO3T U KOMIIbIOTEphl. CeKpeThl
ycremHoro oopasoBanus. Pe3yiabTaTel U JOCTHXKEHUS 00pa3oBaTeIbHON cUCTeMbl B OUHIISHANN
u Illanxae. AHrIuUHCKUA W JTOOMMBIE CIIOBa CTYIeHTOB B HeM. IIpoGiembr oOmeHus. Kax
3aIMOJIHUTH 3asBiieHUE A7 oOyueHus: B BenukoOputanuu. JInunble qaHHBIC U JeTanyd. Yueba U
pab6ora B Jlonmone. Kapbepa.

KOMMYHI/IKaTI/IBHBIC 3aJa4dyu: OGCYZ[I/ITL BO3MOXHOCTHU JISA MMOJTYUCHUSA o6pa3013aHI/1;1, 4TO MOr'yT
KOMITBIOTEPHI ceiivac, CiocOOHOCTHU uesnoBeueckoro mosra. OopaszoBanue B @uninsyauu, [llanxae
u BenukoOpurtanuu. O0ydeHue 3a pyoexxoMm, Kapbepa, padora.

Jlexcuka: cioBa M BBIPDKEHHUS, CBSI3aHHbIE C OOpa30BaHMEM, H3YyUEHUEM s3bIKa, PabOTOi,
Kapbepou.

['pammatuka: ynorpebiieHne MOAABHBIX IJ1arojioB can to be able to B 3HaYeHUH BO3MOKHOCTH.
Must, to have to, can B 3HaYeHUHU JOJDKEHCTBOBAHHS, HEOOXOIUMOCTH, Pa3peIICHUsI.

ITuceMoO: 3aMOIHUTS 3asBIICHUE.

21. Teno u co3HaHue. [IBUKEHUsI, pyKONOXKAaTUsI — UX 3HAa4eHHE. Tpajauluu U S3bIK JKECTOB B
pasHBIX CTpaHax. 370poBbe W cropT. Hazam K mepBOOBITHOMY CTPOIO - KH3Hb M TPOOIEMBI
3I0pOBBsI NEPBBIX Jto1eil. HoBbIe myTH, Kak OBITH CIIOPTUBHBIM | 3/10poBbIM. ConMasbHas cpeaa,
UCIIOJIb30BAaHUE CIELMAIbHBIX MPUIOKEHUN JUIsl KOHTPOJS KU3HEHHbIX (QyHKiuil. [lomous u
cosethl cienuanucto. Crnopt B CILIA.

JIekcuka: IMPUBCTCTBUA IIPHU BCTPCUAX, (bOpMLI IMpOIIaHHA. CnoBa u BbBIPAXXCHH:, CBA3AHHBLIC CO
CIIOPTOM, 310POBLEM. Menununckue TCPMHUHBI.

I'pammaruka: npasuina ynorpednenus Conditionals 0, 1.
[Tucemo: HanmMcaTh OPHUIMATHHOE COTPOBOAUTEIHHOE IMUCHMO.

22. Epa. Bompocel Bkyca. [lerycratopsl. ['ypMaHbl. YIakOBKM M KOHTEHHEpPBHI, KOHCEPBBI.
[Tumessie otxosl. [IpoGnemsl pectopanoB. Taiickas kyxHs. Kopelickas ena.

KomMmyHuKaTHBHBIE 3a/1aui: 00CYAUTh MPEANOYTEHUs JIIOJIeH B ef1e, podeccuio Jerycraropa,
KTO TaKM€ T'ypMaHBbI, MOJIE3HBI JIM KOHCEPBBI, YTO JI€NaTh C MUIIEBBIMU OTXOJIaMH, MPOOIEMbI
pEecTOpaHoOB, TAlICKYIO U KOPEHCKYIO KYXHIO.

Jlexcuka: cioBa, CBS3aHHBIE C €7]01, TUTAaHHEM, PECTOPAHHBIM OHU3HECOM.
['pammatuka: ucrnonb3oBaHue -ing Gopm, MaCCUBHOTO 3aJI0Ta.
[TuceMmo: HamucaTh 0030PHYIO CTaThIO O PECTOPAHE.

23. Mup. Kaxk cnenare Ham mup nyumie? I'moGansHblie Borpocskl. [Tamsatabie nathl. [logBoaHoe
uckyccTBo. KoH(pUIeHIIMAaTbHOCTD 3IEKTPOHHBIX co001eHuid. EBponelickuii coros.

KoMmmyHukaTuBHBIE 3adaun: OOCYIUThH T00adbHBIE BOMPOCHI M MPOOJIEMBI COBPEMEHHOTO
MHPOBOTO COOOIIECTBA, KaK CAenaTh Halll MUp Jiydiie. [laMsaTHbIE U 3HAaYUMBIE JaThl B HCTOPUU
yejnoBeuecTBa. TBOpeHUs mpupoAbl W 4yenoBeka. MckycctBo mojx  Bojgod.  Bompocst



KOH(UICHIIMATBEHOCTH, 0€30MaCHOCTh MEPEChUTKH AIEKTPOHHBIX coobmenuit. XKusus B EBpore,
wieHsl EBpocoro3a.

JIekcuka: ciaoBa u BBIPpAXXCHUA, CBA3AHHBIC C rI100aIbHBIMU HpO6HeMaMI/I YCJIOBCUCCTBA,
HCKYCCTBOM, HCTOpPHUEH, 0€30MacHOCTH.

I'pammaruka: mpaBuia ynoTpeOaeHus BTOPOro TUMa yciaoBHBIX npemnokeruit (Conditionals 2).

[TncpMoO: HanmMcaTh MPE3EHTALHIO.

24. PabGora. Pabouass oOcraHoBka u armocdepa. PabGouee mecto. Oduchsl ¢ OTKpBHITOU
TUTAHUPOBKOM. OTBETCTBEHHOCTh M 00513aHHOCTH Ha pabouem mecte. [lonbop corpynnukoB. Kak
YCIICIIHO MPOMTH BHJICO MHTEPBBIO. BOMPOCHI M OTBETHI HAa MHTEPBBIO. MicTOpUM KaHIUIATOB,
POXOJUBIINX HHTEPBBIO. Kak HanmcaTh pestome. PaboTa TMYHOTO ceKkpeTapst AUPEKTOPA IIKOJIBL.

KomMmyHHKaTHBHBIE 3a7a4i: OOCYIWTH TPYIOBbIE M IOJDKHOCTHBIE O0s3aHHOCTH PabOTHUKOB
ouca, oOcTaHOBKY Ha paboTe, KaK HaMHMcaTh Pe3lOME, IPOUTH MHTEPBHIO. Pa3obpaThk mpumMepsl
MHTEPBbIO, 00CYAUTH IPEUMYIIECTBA U HEAOCTATKHU.

JIekcuka: O(i)I/ICHaH JICKCHUKA, CJIOBA MW BBIPAKCHHUA, CBA3AHHBIC C pa60Toﬁ, 0053aHHOCTAMU
COTPYAHUKOB, UHTCPBBIO, BOIIPOCAMU B PE3HOMC.

['pammatuka: ynorpeOienue rpaMmaTiaeckoro Bpemenu Present Perfect co cioBamu for u since.
Hcnonp3oBaHne MHPUHUTHUBA C YacTULIEH to.

ITucemo: HanucaTh PE3OME.

25. Tpenpasl. IIpobnema apyseit B Facebook. «Uepnas naruuna» B CIIIA. Jlenp 6e3 mOKyMoOK.
Kakue u3meHeHus B )KU3HU JI0JIei BpI3BasIO nosBieHue Matepuera. Kakue OpeHapl Ha3bIBarOTCS
«OpeHnaMu 6e3 4yBCTBA BUHBI.

KoMMmyHUKaTHBHBIE 3a/1a4i: paccKa3aTh 00 M3MEHEHUSX B KU3HH JIIOJIEH B CBSI3M C pPa3BUTHEM
HOBBIX TeXHOJOTuH. Pacckazare/cipocuTh 0 apy3bsax U apyxoe. Juckyccusi Ha Temy «Ha 4uro
IO TpaTAT JACHBIM B YEpHYI NATHHIYY?». OnucaTte COCTOSIHUE, MBICIH W YyBCTBa
notpebureneil. BripazuTe cBoe MHeHue (coriacue/Hecoriacue) mo npobreme «bpenasl 6e3
YyBCTBa BUHBI».

JIekcHKa: onrucaHne B3aUMOOTHOIIICHUM MCXKAY APY3bsAMHU, paCXOI0B J1oJIei Ha HOTpe6I/ITeJ'IBCKI/Ie
TOBAPHI. Hawnbonee TunuuHbIe CY(I)(i)I/IKCH JJIsA O6pa3OBaHI/I${ CYHICCTBUTCIIBHBIX OT I'JIaroJIOB U
npujaaraTCejibHbIX.

I'pammaruka: Present Simple, Present Continuous, Present Perfect. ['maromnst cocrosiHus.
ITuceMo: HanMcaTe KOMMEHTAPUH JIS COLIUATIBHON CETH.
26. Onucanue KU3HEHHBIX cuTyaluil. TpyaHsiil pabounii AeHb. PO3bIrphiii 1 MUCTU(UKALINN.

KOMMYHI/IKB.TI/IBHLIC 3alavyu: paccka3aTb O COOBITHH U3 CBOCH 61/10rpa(1)1/11/1. Onucarb HEBCPOATHYIO
CUTYyalluIO UJIN COOBITHE.

Jlekcuka: HCIOJB30BaHHWE ITOBECTBOBATENLHBIX (OPM Ui ONUCAHMS MOCIEI0BATEIbHOCTH
coObiTuii. Hapeuust ans BbIpakeHHs MHEHMs. [Jarosnbl KoMMyHHMKanuu. IlpomsHomieHue
BCIIOMOTaTeNbHBIX T1aroyioB (had + was/were). @pa3sl U BBIpaKEHUS 17151 BOBJICUCHUS CIYIIATEIs
B Oecey v MpOsIBJICHUSI MHTEpeca K 00CyKIaeMOi TeMe.



I'pammaruka: Past Simple, Past Continuous, Past Perfect. Ynmorpe6ienne ciioB-cBsS30K 0 BpEeMEHH.

IIncpMoO: MCIIOJIB30BaHUE BBIPAXKEHU BPEMEHHU B MIUCbMEHHOM peun. Hamucars scce o ciaydaiiHOM
CTEYCHHH OOCTOSATEIICTB.

27. XKuznennsle HaBbIKU. [lepen KakKUMU UCKYIICHUSMU TPYAHO YCTOSITh. Kak mpOTHBOCTOSTH
BbI30BaM M J00UThCs ycrexa. Kakue HaBBIKM HYXXHO pa3BUBaTh JIIOJSM pa3HBIX Mpodeccuil.
CtpeccoBble CUTYyalluyd MOTYT IPUHOCHUTD T0JIb3Y. Heo0Xxo1MMOoCTh HEMpephIBHOTO 00YUYEHUS KaK
pe3ynbTaT OBICTPOro pa3BUTHS TEXHOJIOTHH.

KomMmyHHKaTHBHBIE 337auil: COPOCHTH/paccKa3aTh O BBI30BAaX W ycmexax. Paccka3zaTh 0 cBOMX
CHOCOOHOCTSIX B MPOLUIOM M O TUIAHAX Pa3BUTh HOBBIE CHOCOOHOCTH B OYAYIIEM, CIIPOCUTh
HapTHEpa O €ro CHOCOOHOCTAX B HPOILUIOM U IulaHax Ha Oynymiee. Juckyccus Ha temy «Kak
HNPOTUBOCTOSATh MCKYIIEHHIO/c00Ma3Hy?». Onucarte HaBBIKA, HEOOXOJMMBIEC JUIS BBIIOJTHEHHS
Pa3HBIX BHIOB PadoOT.

Jlekcuka: omycaHHe HaBBIKOB U YMEHHH, HEOOXOJUMBIX JJIsl Pa3HbIX mpodeccuil. Y CToYnBbIe
CJIOBOCOUYETAHUA C CyllecTBUTENbHBIMU. CocTaBHbIE Mpuiiaratesibuble. @pa3sbl JUIsl BBIPAKEHUS
WHCTPYKINH/yKa3aHUH.

FpaMMaTI/IKaZ MOAAJIBHBIC TJIArojibl IJid BBIPAKCHHA JOJUDKCHCTBOBAHHA, Pa3pClICHUA U
BCPOATHOCTHU B MMPONIIJIOM U HACTOAIIICM.

[Tucemo: HanucaTh naparpad, BeIpaXxaroliuii MHEHUE O TIpodiieMe.

28. OmnucaHue cTaguil €CTECTBEHHBIX M TEXHOJOTMYECKHX mporeccoB. [Ipumepbl pa3HbIX
nporeccoB ((OTOCHHTE3 Y PACTEHUM, IPOU3BOICTBO IEKTPOIHEPIHUH HA aTOMHOM CTAHIUHN).

KOMMYHI/IKaTI/IBHLIC 3aJa4u: CHpOCI/ITb/paCCKaSaTL 00 OCHOBHBIX cTagusiax €CTCCTBCHHOI'O HIJIN
TCXHOJIOTHYCCKOI'O ITponecca.

Jlexcuka: cioBa-CBSI3KM Ui ONMcaHus ctaauit mpoiiecca. Crnosa u3 crnncka Academic Word List.

FpaMMaTI/IKaZ MMaCCUBHBIN 3aJI0T B HACTOSIIEM IIpOCTOM BpPCMCHHU. HGHOHKI/I CYIICCTBUTCIIbHBIX.
ITuceMo: onmcars cTaguu rmpomnecca.

29. IlpoctpanctBo. CTPOUTEIHCTBO HEOOBIYHBIX JOMOB Ha BOJIE B pa3HbIX cTpaHax. OnucaHue
nanamadToB. [IpenMyiiecTBa MPOKUBAHUS B )KUBOITUCHBIX 3€JICHBIX 30HaX. ONMUCaHUE )KUIIbS U
MeCTa KUTEIIbCTBA.

KomMmyHHKaTHBHBIE 3a]aui: ONHMCATh KU3Hb JII0/Iel Ha pa3HbIX Bogoemax. Onucars/pacckaszarh O
mMupe mpuposl. CipocUTH/OTBETUTh Ha BO3MOXKHBIE BOIPOCHI, KOTOPbIE BO3HUKAIOT BO BpeMs
nyremecTBus (making enquiries).

Jlexcuka: IMPOU3HOMICHUE COTJIACHBIX W TJACHBIX B CBA3KE. I/IJII/IOMaTI/I'-IeCKI/Ie (bpazm JJIA
OIMMCAHUA KUJIbA U JPYIrUX MCCT. d)pasm H BBIPpAXKCHUSA JJIA Oq)HHI/IaJ'H)HI)IX 3a1pocoB B BEXKITMBOM

dbopwme.

['pammaTuka: cpaBHEeHHE YNOTpeOJIeHUs MPOCTOro OyAyIiero BpeMeHu u obopota going to do
smth 11 mpeackazanuii o OyayiieM U NpUHATHH perieHnit. MonanbHble rinarons! will, may, might
JUIS  BBIPQXEHHUS BEPOATHOCTH W TMpeiackazaHus Oyaymero. Ilpuyactust HacTosimiero u
HPOILEANIEr0 BpEMEHU ASHCTBUTEIHHOIO 3aJI0Ta.



[Tucbemo: onucath Kakoe-mudo MecTo (TOpoI, JOCTONMPUMEYATEIIBHOCTD ).

30. PasBneuenus. Haumbomee mnomymnsipHeie (opMbl pa3BiedeHUil: (WIBMBI, BHICOUTPHI,
tesnenporpamMbl. OTHOIIEHHE K pa3HbIM BHIaM ¢uibMoB. Munyctpust Bupeourp. OnucaHue
HOMYJSPHBIX BUACOUTD, UX TIOJIOKHUTEIBHBIE U OTPULIATENIbHBIC XapAKTEPUCTUKH.

KoMMmyHuKaTHBHBIE 3aJauu: OMUCaTh pasHble >kaHpel ¢GuibMoOB. CHpocuTh/paccka3aTh O
Bugeourpax. Juckyccuss Ha TeMmy «JlocromHcTBa M HemoctaTku Buuaeourpy». Kopotkoe
BBICTYIUIEHUE Ha TeMy «Mos iro0uMast My3bika, PUiIbM, Terecepuan.

Jlekcuka: onucaHue (GHUIbBMOB, BUACOWUIp, Tesenepenad. PasHble KaTeropuu CIOB-CBSI30K.
IIpunararenpHble ¢ CUIBHON CTHIIMCTUYECKON OKpacKkoi. dpassl 1l CpaBHEHM S, COIIOCTaBICHUS
U BBIpXKCHHS peKOMeHaaum/coBeTa. JIeKcuka 1iisi BBICTYIUIEHUH U ITPE3SHTaLHIA.

['pamMMaTHKa: IJIaroibl ¢ MOCICAYIONIMM HHPUHATHBOM. ['J1aroiiel ¢ MOCIEIYOIUM TePYHIHCM.
CpaBuenue ynotpebnenus Present Perfect Simple u Past Simple. @yaknun u criocoObI iepeBoia
TePYH/IHSL.

[TuceMo: HanmKUCaTh OT3BIB O (PHITEME.

31. Ucnonp30BaHuEe TEXHUKH B COBPEMCHHOM O6H.I€CTB€. becnunoTHbie MallIMHGI: npeuMynieCTBa
N BO3MOXXHBIC HpO6HCMBI. BHeI[peHI/Ie HWHTCJUICKTYAJIbHBIX MAIlIMH B PA3HBIC 00/1aCTH KHU3HU
J'II-O,Z[GIZ. HpI/I‘lI/IHbI HU3MCHCHUA KJIMMAaTa U SKCTPEMAJIbHBIC IMOTOJAHBIC YCJIOBHUA. I[CCSITB CaMbIX
Ba)KHBIX BEILEH IS )KESHIIMH U MYXXYUH, oe3 KOTOPBIX OHU HE MOT'YT KUTb.

KOMMYHI/IKaTI/IBHI)IC 3aaduu: OHI/ICaTB/paCCKaSaTI) 00 HCIIOJIL30BAaHUY MAIlIUH B Pa3HbIX O6HaCTﬂX
#u3HU. Jluckyccus Ha TeMy «ApryMEHThl 3a W IPOTUB MCIIOJNb30BaHUSI HCKYCCTBEHHOTO
uHTewiekTay. Omnucare KIMMar u OKCTPEMAJIbHBIC IMOrOAHBIC YCJIOBHA B PAa3HLBIX CTpaHax.
O6cynuth Temy «l[IpuyuHBI U TOCIENCTBHUS KIMMATHYECKUX H3MEHEHM». CMOAEIUpOBaTh
Jasor mo tenedony.

Jlexcuka: onMcaHNe OCHOBHBIX XapaKTEPUCTUK MAIIUH U TeXHUKU. CII0Ba-CBSI3KU B YCTHOM peyH.
Cydduxcs 1151 06pa3zoBaHus NpUiIaraTeIbHbIX OT IJ1arojoB U CYIECTBUTEIbHBIX. BrIpaskeHus n
(pa3bl, HCHIOTIB3yEMBIE B Pa3rOBOPE O MEPEHOCE BCTPEUE.

['pammatuka: onpenenuTeabHble puaaTouHble npegioxkenus. Cpasaenue Present Perfect Simple
u Present Perfect Continuous. ®@yHk1un nHOUHUTHBA.

ITuceMoO: HamucaTh AEJIOBOE 9JICKTPOHHOC MUCHMO.

32. Pobororexnuka. Onucanue TEXHUYECKHX BO3MOKHOCTEH POOOTOB M MX HCIOJIb30BAaHUE B
Pa3HBIX OTPACIISIX TPOMBIIUIEHHOCTH.

KoMMyHHKaTHBHBIE 33/1a4U: CIPOCUTH/PACcCKa3aTh O 3HAUEHUU pOOOTOTEXHUKH U BUIaX POOOTOB.
Onucare XapakTepUCTUKU, BO3MOKHOCTU M NMPHHLHUI AeHCTBHUs pobora. [Ipe3eHTtanus Ha Temy
«[locnenHue nocTUxKeHUs B 00JIACTH HAYKH U TEXHUKUY.

Jlexcuka: akajeMHUYECKHUI U ClIENUaIbHbBIA aHrIuiickuil si3eIK. CiioBa u3 criucka Academic Word
List. ®pa3bl 1 BeIpaKEHUS IS aKaIEMUYECKON MTPEe3eHTAIIHH.

['pammatuka: npuyactust 1 QyHKIUN UTHPUHUTHBA.

[TuceMo: onmcarhb rpa(bmc nin CTOJ'I6‘{3.TYIO Auarpammy.



33. AmOumuu. Pabora u ee mecto B xu3HU denoBeka. Kapeepa. 3aprutara. [IpuduHbl yBOJBHEHHS
U ycioBus Tpyaa. Jlroau, nocturiime BepunH B cBoeil npodeccun. CobecenoBanue. Pabora 3a
TPAHULICH.

KoMMyHHKaTHBHBIC 3aJa4d: OOCYAMTh TEPCHEKTUBHI YCIENIHOW padOThl I  MOJOJBIX
CIEIHNAIIMCTOB, KAaK HAWTH HHTEPECHYIO paboTy, COIIMANIbHBIE TAKETHI U OOHYCHI, TyTH KapbepHOTO
pocra, 3apaboTHyr0 miuaTy. Pacckazatb 00 HM3BECTHBIX JIIOJSX, KOTOpBIE CAENANN YyCIEUIHbIe
Kapbepbl. BpickazaTh MHEHHE O 3HAYEHHUM KOMAaHJHOW paboThl, JHIEPCTBE, MOBBILICHUU
KBATH(UKAIIMK 3a TpaHMIICH. YuacTue B posieBoi urpe «Odopmienue Ha padboTy». Jluckyccus o
MPEUMYIIECTBAX U HEIOCTaTKaX pabOTHI 3a pyOeKoM.

Jlexcuka: ClioBa M BBIPAXKEHHsI, CBSA3aHHbBIE ¢ pabOTOH, yCIOBUSIMH M OOCTaHOBKOW Ha pabote,
KapbepHBIM POCTOM, paboOTOW B KOMaHAE, HaiMOM Ha pPabOTy, CONHMANbHBIMH OOHyCcaMu W
nporpamMMamu. [laHHbIe JUIs 3aMI0JTHEHUS 3asBJICHUS Ha MOJIy4eHHsI pabOoThI.

I'pammatuka: koHcTpykuus used to u would 117151 onMcaHus MPUBBIYEK B MPOIIJIOM U COCTOSHUM.
[Tpsimble 1 KOCBEHHBIE BOTIPOCHI.

ITuceMo: HanMcaTh 3asABJICHUE UJIU ITMChMO O IIpueMe Ha pa60Ty.

34. Bo3moxHocTh BblOOpa. Cuacthe. Ero cnaraemble s pasHbIX HapoJoB. JIMYHOCTH M
noctynku. ['epon — ko onn? CTpaHHYKa CTPAaHOBEACHUS: OBITh CYACTIIMBBIM B MEKCHKE.

KommyHukaTuBHBIC 331a4i: 00CYAUTH (aKTOPHI, IPUHOCSIINE JIIOIM CYACThE, YPOBEHb KU3HU
B pa3WYHBIX CTpaHax. Paccka3aTh M CpaBHHUTH JXKU3HB JroacH B Jlanuu, Micnananu u Mekcuke.
O6cyautb, 4Tro Jenaer JroAed B cyacTAuBbIMH. OOCYyAMTh TOCTYNKH JIOACH, Kak IOIU
CTaHOBSITCS TepPOsSMHU, YyBCTBA U JIMYHBIE KaueCcTBa xapakTepa mtoeil. OOMEHSAThCS MHEHUSMU O
TOM, Kakuhe OBIBAIOT BaXKHBIC PEIICHUS, WX THIIbI, CKOJBKO YEJIOBEK NPHHUMAET PEIICHHM,
MIPUHSATHE HEBEPHBIX PEIICHUI.

JlexcuKa: CJIOBa M BBIPAKECHHS, XapaKTEPHU3YIOIINE JIMIHBIE KaueCTBa JTF0/IeH, YyBCTBA, TOCTYITKH,
JKU3HEHHBIE LIEHHOCTH, KYJbTYpY U 00bI4an 3a pyOex oM.

FpaMMaTI/IKaZ YCJIOBHBIC ITPEATIOKCHUS IICPBOTO THUIIA. BTOpOﬁ THUIT YCIIOBHBIX HpeHHO)KeHHﬁ.
ITnceMoO: cocTaBieHNE KOHCIIEKTA.

35. Buemnocts. ®Pusnueckue napamerpsl. OCOOEHHOCTH BOCHPHUSATHS BHEUIHOCTH pa3HBIMU
JFOIBMHU — NICUXOJIOTHYECKUE acleKThl. BHemHocTh U coyM. JKMBONUCH, XyOKHUKHU. 3peHHe
KakK (heHOMeH (0COOEHHOCTH BOCIPUATHS) ¢ HAYyYHOU Touku 3peHus. Cendu.

KomMmyHuKaTHBHBIE 3a7aud: OOCYIUTh BHEIIHOCTH JIOAEH, (U3MUYECKHE XapaKTEpUCTUKU U
napamMeTpel, 4TO J€1aCT J'II-OZ[GI\/’I KpaCUBBIMHU, KaK BOCIIPUHUMAIOT BHCHIHOCTD JIFOAW PA3HBIX HaHI/Iﬁ
U HalMoHalbHOCTEH. McKkyccTBO M KpacoTa, BUABI PUCYHKOB, 3pUTENIbHbIE MILTIO3UU. Onexna
mrofel, apecc-koa. Bricka3zaTh MHEHHE O TOM, YTO MOJHO B Hamu JHHU. CripocuThk/paccka3aTh O
HallMOHAJIBHOW MMOPTPETHOM raniepee B JIOHT0HE.

JIekcuka: ciaoBa u BBIPpAXCHUA IJISI ONIMCaHU BHCIIHOCTU J'IIO)ICI\/'I, (I)I/ISI/IHCCKI/IX XapaKTCPUCTUK,
HCKYCCTB4, MOJIbI, IPECC-KOJa.

['pammaTHKa: cpaBHUTENbHBbIE KOHCTPYKIMU. Vcmonb3oBaHME OTpULATENBHBIX (GOpM IpHU
CpPaBHEHHH. Y CHIIWTEIbHBIE CIIOBA JUIS JETAJIBHOTO CpaBHEHHsA. MoOJanbHBIE TJIarojsl JUis
BBIPKECHUS MPEITONOKeHNsA. Ppa30oBbIe IIarosl.

[MuceMo: HamucaTh 00 y4aCTuu B OHJIaliH JAUCKYCCHAX.



36. IlocneactBus. IlpectymieHue u npecTynHOCTb. COBpPEMEHHBIE CpEIACTBA MacCOBOM
uHpopmanuu. biaorepsl u ux BIMsHUE HA MaccoBoe cozHaHue. Kubep npecrymienus. VX BUIBL.
CriocoObI 3amuThl. Pa3BUTHE TEXHOIOTHIA.

KoMMmyHHKaTHBHBIC 3a7a4u: 00CYIUTh, TIOYEMY JIOAM COBEPIIAIOT MPECTYIJICHUS, BHICOKA JIU
MPECTYMHOCTh B HAIlIM JHU, HaKa3aHud U nocaeacTBusa. ColualibHble CeTH, UX BIMSHUE HA MUD U
MaccoBO€ CO3HaHue JitoJieil. BrickazaTh MHEHHE 0 KHOEPIPECTYTHOCTH, Iy TSIX O0PBOBI, criocobax
3alUThl MHTEPHET MPOCTPAHCTBA, pPa3pabOTKH HOBBIX TEXHOJOTUH [JJIsl TpeceueHust
KOMITBIOTEPHOT'0 MOIIIEHHUYECTBA.

Jlexcuka: KpuMHHAaJIbHAA JICKCHKA, KOMIIBIOTCPHAA TCPMUHOJIOTH.

['pammaTHika: aKTHBHBIH W TACCUBHBIM  3aJOTH. YTNOTPeOJICHHE ONPEICIICHHOTO U
HEONPEIETICHHOTO apTUKJICH. Y CTOMYUBEIE CIIOBOCOUETAHUS 0€3 apTUKIICH.

IInceMoO: HanucaTh (bOpM&HBHOC/HG(bOpMaHBHOG IMUCbMO, ITPUHECTU CBOHU U3BUHCHHA.

37. Bo3ueticTBue. Pexiiama B Hamei >ku3Hu. Buiel pexiamel, criocoObl Bo3ieicTBrs. Bimsnue Ha
Haly ku3Hb. Kak oka3bIBaTh BiIMSHUE Ha Tr0Aei? MeTobl yOeK1eHUsI B MAPKETUHT€ U B )KU3HU.
Kak ObITh yOequTEIbHBIM IS ayJUTOPUN BO BpeMs BBICTYIUICHUS. [loMuTHKa «MSTKOM CHITBDY -
KaK OHa MEHsET MUp, oTHenbHble cTpaHbl (Ha nmpumepe IOxHoit Kopen). KynbTypa, Hayka u
HCKYCCTBO Pa3HBIX CTpaH Kak (GakTopsl cOmmKkennus HapooB. Mossl. Ee BiusHue Ha moeil u ux
B3aMMOOTHOMICHUs. HermocTostHcTBO/ M3MEHYMBOCTh MOABI. CoBpeMeHHbIe TpeHAbl. ['amKeTsl,
HPEANOYTEHUS COLMyMa.

KomMmyHHMKaTHBHBIE 331a4K: OOCYAUTH peKiiaMy, €€ BUJbl U COCOObI BO3IEHCTBUS HA JIIOICH,
CTpaTEeruy U METO/1bl yOIKICHHUS, BEICTYIIJICHUS, KaK 3aBJIaIeTh ayAUTOPUEH, YTO TaKOE OJIUTHKA
«MATKOM cuibl», kakoBo ee BiausHue Ha HOxHyro Kopero. PaccMoTperh KynbTypy, Hayky U
HCKYCCTBO Pa3HBIX CTPaH Kak (hakTopbl CONMKEHHUsSI HAPOJOB, & TAK)KE COBPEMEHHYIO MOJY, €e
3HauUEHUE U BIIMSHUE Ha JIIOJIEH, COBPEMEHHBIE TPEH/IbI U MIPEANOYTEHUS COLIMYMa.

Jlexcuka: cioBa M BbIpaXKEHMsI, CBSI3aHHBIE C PEKJIaMOM, MO/ION, COBPEMEHHBIMU TpPEHIaMH U
NpPEANOYTEHUSIMH 00IIeCTBa.

['pammMaTika: TpeTHH THI YCIOBHBIX NPEAJIOKEHMH A ONMUCAHUS HepealbHBIX COOBITHH B
npoiioM. MonanbsHslii rnaros should ¢ nep@ekTHBIM HHOUHUTHBOM.

ITnceMoO: HamucaTh Acce O NpeuMylieCTBax U HEAOCTATKAX COBpGMCHHOfI MOJBI.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHe B JKOHOMHKeE

AHrnuiickuii si3bIK (YpoBeHb B2)

Heab AMCHUNIMHBI:

@opMHUpOBaHHE U  PA3BUTHE  MEXKKYJIbTYPHOH  NPO(PECCHOHATBHO  OPHUEHTHPOBAHHOMN
KOMMYHHMKaTUBHOW KOMIIETEHIIMHU Ha ypoBHE B2 110 00111eeBponeiickoil mmkane ypoBHEH BiIaJJeHUS
MHOCTPAaHHBIMU SI3bIKAMHU /ISl PELIEHUS KOMMYHMKAaTUBHBIX 3a/lad B COLIMOKYJIbTYPHOH,
aKaJIeMM4YecKoil M TpodeccCHOHANbHO-AETIOBONH cdepax esITEeNbHOCTH, a TaKXKe pPa3BUTHS
po(hecCHOHANIBHBIX U JINYHOCTHBIX Ka4ECTB BBHITYCKHUKOB OakajiaBpuara.

3agauyd AUCHUILINHBI:

— JIuHrBUCTHYECKasT KOMIIETEHIIHS: CIIOCOOHOCTh MMOHUMATh PEeUYb IPYTUX JIIOJACH M BBIPAKATh
CcOOCTBEHHBIE MBICIIM HA OCHOBE 3HAHUM CHCTEMBI S3bIKA;

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

— collMaJbHAas KOMIETEHLMS: CIIOCOOHOCTh B3aUMOJIEHCTBOBATh C MAPTHEPAMU IO OOIIEHMIO,
BJIa/ICHHE COOTBETCTBYIOIIUMHU CTPATETUSIMU;

— JAUCKYPCHUBHAA KOMIICTCHIMA: 3HAHUC ITPABUJI ITIOCTPOCHU YCTHBIX U ITMCbMCHHBIX COO6IJ_ICHI/II\/'I'
AUCKYPCOB, YMCHHUEC CTPOUTH TAKHC COO6H_IGHI/I}I 1 MIOHUMATb UX CMBICII B PCUYN APYIUx J'IIO,[[CfI;

— CTpaTCTrU4YCCKasd KOMIICTCHIMA: YMCHUC ITOJIb30BATbCA Haubolee 3(1)(1)6KTI/IBHI>IMI/I CTpaTCrusiMu
Ipu pCHICHUH KOMMYHHUKATHUBHBIX 3a/1a4,

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

— KOMIICHCATOPHAA KOMIICTCHLUA: YMCHHUC IMPCOJ0JICBATH KOMMYHI/IKaTI/IBHHﬁ 6apbep 3a CUCT
HCIIOJIB30BAHHUA U3BECTHBIX PCUCBBIX U METAA3BIKOBBIX CPCIACTB;

— [IparMaTu4eckasi KOMIETeHIIMs; yMEeHHe BbIOMpaTh Hanbosee 3pGeKTUBHBIN U 11e1ec000pa3HbIN
c1oco0 BeIPRXKEHUS MBICIIH B 3aBUCUMOCTH OT YCJIOBUII KOMMYHHUKATUBHOIO aKTa ¥ IOCTAaBICHHON
3a/1a4H.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00yYeHHs MO JUCHHUILINHE (MOAYJIIO)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YJarOIIHECs TOHKHBI

3HATb:



- OcHOBHBIE (paKThl, peaiui, UMEHa, JOCTONPUMEYATENbHOCTH, TPAJULIMU aHIJIOS3bIUYHBIX
CTpaH;

- AOCTHIXKCHUSA, OTKPBITHUA, coOBITHS W3 00JIacTH HUCTOPUH, KYIbTYPbI, IIOJHUTHUKHU,
COHH&HBHOﬁ JKU3HHU aHTJIOA3BIYHLBIX CTPAH;

— OCHOBHBIC (bOHeTH‘IeCKI/Ie, JICKCUKO-IrpaMMaTUYCCKHUE, CTHIMCTHYCCKUC 0COOEHHOCTH
AHTJIMHICKOTO SI3BIKA U €T0 OTIINYHE OT POOHOIO A3BIKA,

- OCHOBHBIE Pa3JI4Ms NUCbMEHHOM U YCTHOU pPeYH;

— 0a3oBEIE XApaKTEPUCTUKU A3bIKa KOHKPETHOI'O HaIIpaBJICHUA HpO(bCCCI/IOHaHBHOﬁ
HOArOTOBKH.

yMeTb:

— HOpO)I(,I[aTB ACKBATHBIC, B YCJIIOBUAX KOHKpCTHOﬁ CUTYyaluu O6H_IGHI/I$I, YCTHBIC U
INMCbMCHHBIC TCKCTHI,

— peaJII/I3OBaTI> KOMMyHI/IKaTI/IBHOG HaMepeHHe C LCJIBHO BOSI[GﬁCTBHSI Ha HapTHepa 110
00ILIEHHUIO;

— AJICKBATHO IIOHHUMATb U UHTCPIPETUPOBATL CMBICI 1 HAMCPCHUC aBTOpPA IIPpU BOCIIPUATHH
YCTHBIX U MMCbMCHHBIX AYTCHTHYHBIX TCKCTOB;

— BBIABJIATH CXOACTBO U pa3jiInivd B CUCTEMAX pOJAHOTO U aHTJIUHCKOTO sSI3bIKa,

— INpPOABJIATH TOJICPAHTHOCTL, OMIIATHIO, OTKPBLITOCTHL H ,I[py}KeJ'IIO6I/IC HpI/IO6H_IeHI/II/I C
MpeaACTaBUTCIIIMU I[perﬁ KYJIbTYPBHI.

BJAJ€Th:

— MexkynbTypHOI npodeccuoHaNbHO OPUEHTUPOBAHHOMN KOMMYHHUKaTHBHOU
KOMIIETEHIIMEN B pa3HbIX BUJIAX PEUEBOM AESITEIBHOCTU HAa ypoBHE B2;

— COLIMOKYJBTYPHOH KOMIETEHUMEH JUIsl YCIEIIHOIO B3aWMMOIIOHMMAHHUS B YCJIOBHSAX
OOLIEHMS C IPEICTaBUTENSIMU IPYTON KYJIbTYpBI;

— Pa3JIMUHBIMU KOMMYHUKATHUBHBIMU CTPATCTUSIMU,
- y‘{e6HBIMI/I CTpaTerusiMu U OpraHu3aluu CBOEH yqe6H0171 JACATCIIbHOCTH,

- cTparerusMu pedIeKCUH W CaMOOLIGHKH B IENSAX CAaMOCOBEPIICHCTBOBAHUS JTMYHBIX
Ka4deCTB U JIOCTIKCHHIA,

- Pa3HBIMU IIPUEMAMHU 3aIIOMUHAHUSA U CTPYKTYPUPOBAHMS YCBAMBAEMOI'0 MaTepuaa,
— WHTepHeT-TeXHOIOTUSIMHU JUIsSI BBIOOpAa ONTUMAJIBHOTO peXuMa MoTydeHHsl HHpOopMalny;

- NPE3CHTAIUOHHBIMU TCXHOJIOTUAMUA JJI COO6H.[CHI/I$I I/IH(I)OpMaI_[I/II/I.

TeMbl u pa3jaesibl Kypca:

1. Bpemsa



[ToBcenneBHas xxu3Hb. CBOOOHOE BpeMs. Bamm mo0umele 3anstus. [loroma. Criopr.

KoMMyHUKaTUBHBIE 3a1a4d: yMETh PacCKa3aTh O IOBCEIHEBHOW XU3HM, O TOM, KaK 4acCTO BBI
3aHUMAETeCh TEMU WIN APYTMMHU 3aHATUAMU. YMETh 33]1aBaTh U OTBEYATh HA BOIIPOCHI O CBOMX
JTFOOMMBIX 3aHATHAX. BBIICHHTH MHpOpManuio o moronae. IIoroBopuTh 0 pa3iavyHBIX BHIAX
cropra.

Jlexcuka: cioBa u BBIPpAXKCHHU, H606XOI[I/IMI>IC JJIA OIMMCaHUsA HOBCGHHCBHOﬁ KH3HU, JIFOOMMBIX
SaHHTHﬁ, MOTroJAbl, pa3JIMYHbIX 3aHATHI CIIOPTOM.

I'pammaruka: Present Simple - yTBepauTensHble W OTpULATEIbHBIC NPEUIOKEHUS. THITBI
BOIIPOCOB.

[Tucbmo: HamucaTh 0 cCaMOM JIydllleM BPEMEHU /sl TOCELECHUs Balllel CTPaHsbl.
2. BHyTpu u cHapyxu

VYnuunas xu3Hb. Pabora Ha ynune. CnocoOHocTH mroeil. Bamr mom, Bamm poJICTBEHHUKH.
[TpenmeTts B BaiieM gome. Pacronoxenue TeX Uiu Apyrux 31aHui B TOPO/IE.

KomMmyHHMKaTHBHBIE 337a4i: YMETh paccKas3aTh O KU3HU U paboTe Ha yiuIle, O CHOCOOHOCTAX U
TaJlaHTaX JIIOJe, O CBOEM JOME€ M CBOUX POACTBEHHUKAX. YMETb CHPOCHTH JOpOry WIH
OOBSICHUTB 10POTy K OIPENIEICHHOMY MECTY.

Jlexcuka: cioBa M BBIpAXKEHHUSA, HEOOXOIWMBIC JUIsl OMUCAHUS >KU3HU W pabOThl Ha YIHIIE,
JIOMAIITHETO O0MXO0/Ia M PACIIONOXKECHHS Pa3IMIHBIX 3IaHUH B TOPOJIC.

['pammatuka: Bpems Present Simple and Present Continuous.

[TuceMo: HamucaTh COOOIICHUE CBOEMY JIPYTY € PEUIOKCHIEM BCTPETHThCS B Kae. OOBSICHUTH
re 3To Kade HaXOIUTCS U KaK TyJa 100paThCsl.

3. JIBnxKeHue HaBepX U BHU3

JIBukeHMsI B pa3iMyYHbIX HampaBieHHsX. UyBcTBa M omrynieHus. Pacckaz o coObITUM B Ballen
JKU3HU.

KOMMYHI/IKaTI/IBHI)IC 3aa4yu: YMCTb OIMUCATh ABWXKCHUS B PA3JIMUYHBIX HAIIPABJICHUAX, YYBCTBA U
OINYIICHUA mo,ueﬁ. YMeTh paccka3aTtb O Ba’(KHOM COOBITHH B CBOCH JKU3HH.

JIekcuka: cjioBa H BBIpAXXCHUA, HeO6XO,Z[I/IMLIe IS ONMCaHUS OBWKCHUU B Ppa3JINYHBIX
HaIllpaBJICHUAX, YYBCTB U OIJ_IYIJ_IeHI/II‘/’I YCJI0BCKaA.

I'pammatuka: Bpemst Past Simple and Past Continuous. Irregular Verbs.
[Tucbmo: HamucaTh pacckas 0 BaXKHOM COOBITUH B Balllel KHU3HH.
4. IlyreBonuTens o Hayke. Ousuka.

duzuka: BBCICHHEC B (1)I/ISI/IKy, 3aKOH BCEMUPHOI'O TATOTCHUA, O6H.[3$I TEOpHA OTHOCUTECIIBHOCTH,
KBAaHTOBAasA MCXaHUKaA, SJICKTPUICCTBO, MAIHCTU3M.

KoMMyHHKaTHBHbBIE 3a7jaud: OBJAJETh PA3IUYHBIMU CTPATETHSAMU UYTEHHUS TEKCTOB HAYYHOTO
XapakTepa - 03HAKOMHUTENIBHOT0, U3Y4YalolIEro, MIpoCMOTPOBOr0, MOUCKOBOTO. Pa3BUTh ymeHue
ayJIMpoBaHUs MH(OPMAIIMM HAYyYHOTO XapakTepa. YMeTh 00CYXJaTh pojib (PU3MKH B HAy4HO-
TEXHUYECKOM TIPOTpecce 4YelOBEYeCTBa: MArHUTHBbIE M d3JeKTpuueckue 3(P(EeKTbl, OCHOBBI
KBaHTOBOI MEXaHUKHU U MOCTYJAThl TEOPUH OTHOCUTEIBHOCTH, 3aKOH BCEMUPHOTO TATOTEHUS.



JIexcuka: OCHOBHBIC (bHSquCKI/IC IIOHATHUA U 3aKOHBI, TCPMUHOJIOTHA.

ITucemo: 00ocHOBaTH OTBET Ha Bompoc «YUTO 3acTaBiseT Bac TOPAMTHCS JOCTIKCHUSMH B
busuxe».

5. IlepemeHbl U TPYAHOCTH

IlepeMeHbl M TPYIHOCTH: BaKHbIE COOBITHS M INEPEMEHBI B Balllell XU3HU, UCIOJIb30BAaHUE
WHTEPHETA, IPEOJO0JICHUE TPYAHOCTEH, IPUIJIAILICHNS U IPUTOTOBJIEHUS K BCTpEYeE.

KoMMmyHUKaTHBHBIE 3a/1a4: YMETh PacCKa3aTh O BAXKHBIX COOBITUSAX U IIEPEMEHaX B CBOEH KHU3HHU,
0 TPEOJOJICHUH TPYIHOCTEW, O TOM, YTO MOXKHO CHeJaThb C MOMOUIbIO HWHTEpPHETa. YMETh
MPUTIACUTD Apy3el B Kade Wil pecTopaH U cAelaTh BCE HEOOXOAUMBIE PUTOTOBIICHUS.

Jlexcuka: cioBa M BbIpaXKEHMsI, HEOOXOAUMBIE JJIsl ONMMCAHMS Ba)KHBIX 3TAllOB CBOEH JKU3HH,
BO3MOKHOCTEN MHTEPHETA, IIJIAHOB U IIPUTOTOBJICHUM.

I'pammaruka: Bpems Present Continuous for the future, going to. I'marossr ¢ -ing and to.

ITucemo: HanucaTh COO6H.I€HI/Ie CBOCMY IpYTY C U3BUHCHUSAMU U O6I>}ICH6HI/I$IMI/I, IMO4YEMYy BbI HC
MOKETC BCTPETUTHCS C HUM B HA3HAYCHHOC BPEM:, IIPECIIOKUTD APYroe MECTO UJIN BPEM:I.

6. IIpenmeTsl U MaTepuabl

Bemm u npeamersl BOKpyr Bac: ux (opma, pasMep U MaTepualibl, U3 KOTOPBIX OHH CHENaHBI.
JleHpru.

KoMMyHHKaTHBHBIC 3a/Ja4d: yMETh oOmucaTth (GopMy W pa3Mep OKPYXKAIOMIMX Bac BEIICH.
Pacckaszatb 00 ux ucnosnabzoBaHuu. [1oroBoputhk 0 3HaU€HUU JECHET B Balllel KU3HU.

Jlexcuka: mpuiaraTenbHbIE AJI1 OMUCaHUS pa3Mepa v (OpPMbI OKPYXKAIOIIMX Bac MPEAMETOB.
JleHpru.

I'pammaruka: articles. Adjectives for describing objects.

ITnceMo: Hammmcatbk MHUCHMO O BO3BpaTe TOBapa, KyYIJICHHOTO B HHTCPHCTE, 0OBSICHUTH MMPUYIUHBL
BO3BpaTa.

7. JIrommn

Xapakrep 4



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

AHruuniickuii si3bik (ypoBenb B2/C1)

Heab AMCHUNIMHBI:

dopMHUpOBaHWE M pa3BUTHE  MEXKYJIbTYPHOH  mpodeccHoHanbHO-OpUEHTHPOBAHHOM
KOMMYHHKAaTHBHOH KoMIleTeHIMH Ha ypoBHe B2/C1 mo oOmeeBporelckoil mkane ypoBHEH
BJIa/ICHUS MHOCTPAHHBIMU SI3bIKaMU JUIs PEILIEHUS] KOMMYHUKATUBHBIX 3a/1a4 B COLUOKYJIbTYPHOM,
aKaJIeMM4YecKoil M TpodeccCHOHANbHO-AETIOBONH cdepax esITEeNbHOCTH, a TaKXKe pPa3BUTHS
po(hecCHOHANIBHBIX U JINYHOCTHBIX Ka4ECTB BBHITYCKHUKOB OakajiaBpuara.

3agauyd AUCHUILINHBI:

— JIuHrBUCTHYECKAsT KOMIIETEHIIHS: CIIOCOOHOCTh MMOHMMATh PEeYb IPYTUX JIIOJEH W BBIPAKATh
CcOOCTBEHHBIE MBICIIM HA OCHOBE 3HAHUM CHCTEMBI S3bIKA;

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

— colMaJbHAas KOMIETEHLMsS: CIIOCOOHOCTh B3aUMOJIEHCTBOBATh C MAapTHEpaMH MO OOLICHHIO,
BJIa/ICHHE COOTBETCTBYIOIIUMHU CTPATETUSIMU;

— JAUCKYPCHUBHAA KOMIICTCHIMA: 3HAHUC ITPABUJI ITIOCTPOCHU YCTHBIX U ITMCbMCHHBIX COO6IJ_ICHI/II\/'I'
AUCKYPCOB, YMCHHUEC CTPOUTH TAKHC COO6H_IGHI/I}I 1 MIOHUMATb UX CMBICII B PCUYN APYIUx J'IIO,[[CfI;

— CTpaTETrU4YCCKasd KOMIICTCHI WA YMCHUEC I10JIb30BaTbCA Haubolee 3(1)(1)GKTI/IBHI)IMI/I CTpaTCrusiMu
Ipu pCHICHUH KOMMYHHUKATHUBHBIX 3a/1a4,

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

— KOMIICHCATOPHAA KOMIICTCHLUA: YMCHHUEC IMPCOJ0JICBATH KOMMYHI/IKaTI/IBHHﬁ 6apLep 3a CUCT
HCIIOJIB30BAHHUA U3BECTHBIX PCUCBBIX U METAA3BIKOBBIX CPCIACTB;

— [IparMaTu4eckasi KOMIETeHIIMs; yMEeHHe BbIOMpaTh Hanbosee 3pGeKTUBHBIN U 11e1ec000pa3HbIN
c1oco0 BeIPRXKEHUS MBICIIH B 3aBUCUMOCTH OT YCJIOBUII KOMMYHHUKATUBHOIO aKTa ¥ TIOCTAaBJICHHON
3a/1a4H.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00yYeHHs MO JUCHHUILINHE (MOAYJIIO)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YJarOIIHECs TOHKHBI
3HATh:

[J OcHOBHEIE q)aKTBI, pcaiinn, UMCHA, 1OCTONIPUMCUATCIIbHOCTHU, TPAJAUIIUK aHTJIOA3BIYHBIX CTPAH;



[ mOCTHKEHUS, OTKPBITHS, COOBITUS U3 O0JACTH HUCTOPHUH, KYJIbTYPHI, MOJIUTUKH, COL[HAIBHOMN
JKU3HU aHTJIOSI3BIYHBIX CTPaH;

[1  ocHoBHbIE (hoHETHYECKHE, JIEKCUKO-TPAMMATHYECKUE, CTHIUCTUYECKHE OCOOEHHOCTH
AHTJIMHCKOTO SI3bIKA M €70 OTJIMYME OT POJIHOTO SI3bIKA;

[] OCHOBHBIE pa3Iu4Us MMCbMEHHOM U YCTHOH peyn;

(] 6a30BbIe XapaKTEPUCTUKHU S3bIKa KOHKPETHOTO HAMpaBJICHUs NMPO(HeCCHOHAIBHON OATOTOBKH.

yMeTb:

[1 TTopoxxaaTh aieKBaTHBIC, B YCIOBUSAX KOHKPETHON CUTYalIMH OOIIEHNUS, yCTHBIC U TMCbMEHHbBIE
TEKCTBI;

l p€ajin30BaTb KOMMYHUKATUBHOC HAMECPCHUEC C LICJIBIO BOSHeﬁCTBHH Ha mapTHEpa 110 O6H.[CHI/IIO;

[] amekBaTHO IIOHMMAaTb W HHTEPIPETUPOBATH CMBICI U HAMEPEHHE aBTOpPA IPU BOCIPUATHH
YCTHBIX U IMCBMEHHBIX AyTE€HTUYHBIX TEKCTOB;

[l BBISBIISITh CXOJCTBO U pasjimuusg B CUCTEMAX POJHOIO U aHTJIUHCKOTO SA3bIKA,

[] mposBAATH TOJEPAHTHOCTb, SMIATHIO, OTKPBITOCTH U JpYyXKeaoOue npu OOIIEHUU C
IIPEACTABUTEISIMU APYTON KYJIBTYpPHI.

BJIa/1eTh:

[1 MexXKyIbTypHOU TIPOGECCHOHATHFHO OPUESHTHPOBAHHOW KOMMYHHUKATUBHON KOMITETECHITUEH B
Pa3HBIX BHJAX PEUCBOH JiesATeIbHOCTH Ha ypoBHE B2/C1;

[] cOUMOKYNBbTYPHOU KOMIETEHIMEN 1JIs1 yCIEeIIHOTO B3aMMOIIOHUMAHHUS B YCIOBUSAX OOLICHUS C
NPEJCTaBUTENISIMU JIPYTOH KYJIbTYPHI;

[] pa3IMYHBIMM KOMMYHUKAaTHBHBIMH CTPATETHSMU;
[] yueOHBIMU CTpATErUsIMH JIJIsl OPraHU3alluy CBOEH yueOHOM NesTeIbHOCTH;

[J cTparerusiMu pedIeKCUH U CAMOOIIEHKHU B IENIIX CAMOCOBEPIIIEHCTBOBAHMSI TUYHBIX KAYECTB U
JOCTH)XEHHI;

[ pa3HBIMH NIPUEMAaMH 3aIIOMUHAHUS U CTPYKTYPUPOBAHUS yCBAaMBA€MOI'0 MaTepuaa;
1 THTepHET-TEXHOJIOTHAMHU JJIsl BBIOOpA ONTUMAIBHOTO PeKUMa MOJTy4eHHs HH(POpMAaIIUH;

0 NMPpE3CHTAIUOHHBIMU TCXHOJIOTUAMU IJIA COO6H.[CHI/I}I I/IH(I)OpMaI_II/II/I.

TeMbl U pa3jeiibl Kypca:
1. TengenNM

TenaeHuIMU B APYKECKUX OTHOLICHHUSX: Apyxk0a Ha Facebook, pabore, BHe paboThl, HacTOsIIAS
npyx6a. TeHJeHIIMM B MOKYNAaTeIbCKOM ITOBEIEHHM: YEpHas MATHHUIA, OHJAMH IOKYIIKH.
Bnusnue untepHera Ha noBeeHue. TeHICHIINS UCIIOIB30BAaHMSI SKOJIOTUYECKU YUCTHIX TOBAPOB.
BnusiHue conmanbHbIX ceTeil Ha pa3BUTHE PEKIaMbl.



KoMMyHUKaTHBHBIE 33/1a4H: 1aTh OOBSICHEHHE JAPYKECKIM OTHOLIIEHUEM PAa3HOTO YPOBHS KaK-TO
Ipyk0a B COLMANbHBIX CETSIX, Ha paboTe, BHE paboThl, Hacrosmias ApyxkoOa. Paccmpocuts
co0eceJHIKa O €ro OTHOIIEHUH K JPYKOe M BIMSHHUIO TPYyMI Apy3eill Ha ku3Hb. OOBACHUTH
TEH/ICHIIH B IOKYATEIbCKUX MTPUBBIYKAX, 3aBUCUMOCTH OT HHTepHeTa. OOBSCHUTH CBOE MHEHHE
00 PKOJIOTMYECKU YHCTBIX M 3TUYECKH MPOM3BEACHHBIX TOBapax. YMEHHE JellaTh MHCbMEHHBIC
3aKJIIOYCHUST Ha OCHOBE CpABHEHHS OMNPEICNCHHBIX CUTYyallMii TpU TOKYIKE TOBApOB H
WITIOCTPAIMK IPUMEpaMu. Y MEHHE JeNaTh 3aMETKU IPU YTCHUU TEKCTa.

Jlexcuka: cioBa M BBIpaXEeHHs Ha TeMy JpyxkObl u oOmienus. llokymarenbckuii BbIOOp U
MPUBBIYKY, MHTEPHET-MOKYNKU. PedeBble KiMIlE, MCHOJIb3yeMble AJS BBIPaXKEHHs COTrJacus,
HECOTIJIacusl, BbICKa3bIBaHUSI COOCTBEHHOTO MHEHHUSI.

Jlexcuka, XxapakTepHas 17 He()OpMaIbHOTO MUCHMEHHOTO BBICKA3bIBAHUS B COLMAIBHOM CETH.
Coxkpamienus, ucmoip3yemble B nocte. CoBa M BhIpaXEHUS HEOOXOUMBbIE IJIsi CPAaBHEHHS U
IPOTHBOIOCTABICHUS (PAKTOB, JJIsl IPUBEICHHS APT'yMEHTOB «32» M «IIPOTUB.

I'pammaruka: ciioBooOpaszoBanue, cypPpHUKChI CyleCTBUTEIBHBIX -ity, -ment, -ion, -ship. Bpemena
Present Simple, Present Continuous, Present Perfect Simple, State verbs.

[TucepMo: HamucaHue KOMMEHTapHsl Ha MOCT B MHTEPHETE, UCIOJIb3Ysl He(pOpMalbHBIM SI3bIK Ha
TeMy «OTHYHO JM IOKYIaTh JEHIeBYyl0 ojexay?». Hamucanue pekiaamMHOro oObBSBIEHHS B
COLMAIBHONW CETH O MYOJIMYHOM MEPONPUATHH, MPOAYKTE, KOMIAHUH WM OJaroTBOPUTEIHHON
AKIIMHU.

2. HeBeposTHble uctopuu

BelKUTh B CMEpTENIbHON omacHOCTH. HeBeposTHBIC COOBITHS B HAyKe M OKPYKAIOMIEM MUPE.
[IpoBeneHne HKCIEPTU3BI CIAYYMBIIETOCS Ha MpeAMET mpaBaonogoOHoctu. ClydailHbl WU
3aKOHOMEPHBI COBMAJICHUS. 3HAMEHUTHIE HCTOPHH.

KOMMYHI/IKaTI/IBHLIe 3ala4uu: YMCTb pacCKa3aTb O He3a0bIBAEMOM JHEC, KaK YCJIOBCK n30exKa
CMGpTCJ’ILHOfI onacHOCTU. OTINYUTD BBIIYMKY OT UCTUHBI, aHAJIM3UPYd U COIMOCTABJIAA COOBITHSL.
OO0ocHOBaTh CBO€ MHEHUE U OBITh 9KCIICPTOM. 3aI/IHTepeCOBaTB cJrymareiist HEOOBIKHOBCHHOM
HCTOpHeﬁ. O6Cy,[[I/ITL MPUHAJICIKHOCTb UCTOPHUU K ONIPECACICHHOMY THITY CHOKCTA.

Jlexcuka: cimoBa M BBIpaXEHMsI, CBSI3aHHBIE C IepeAayell OMACHBIX JUISl JKM3HU COOBITHIA,
CIIy4YMBILHXCS B MPOILJIOM. BbicTpanBanue coObITHI B TPaBUIIBHOM MOPSAKE, UCIIONIb3Ys CBA3KU.
Hcnonp3oBanue cchlIoK B TekcTe. ClioBa M BBIPAXKEHUS JIIsl IPUBJICUEHUS] BHUMAHUS CITYIIATENs
U JIEMOHCTpAIMM CBOEH 3aMHTEPECOBAHHOCTU B pacckase. ClioBa U BBIPAKEHMsI, UCIIOJIb3yEMbIe
JUIsL ONHMCAHMS CTPYKTYPBI MOBECTBOBaHUA. TEpMHUHBI, UCIIOJIB3YyEMbIE IIPU OINPEACIICHUH THUIIA
CIOXKETaA.

['pammatuka: BpemeHa Present Perfect, Past Simple, Past Continuous assi moBeCTBOBaTEIbHBIX
dopMm. Bpemennsie cBsizku when, while, within, up to, immediately after B moBecTBOBaHUHU.
Hapeuwnsi, ncionb3yembie 11si KOMMEHTHPOBAHUSI.

IInceMo: Hammcarthb HCTOPUIO-TIOBECTBOBAHUEC O HCOXHWIAHHOM COBIIAACHHH, PaACIIOJIOXUTH
COOBITHS B JIOTHYECKOM MOpAAKE C UCITOJIBb30BAHUEM BPEMCHHBIC CBA3KH.

3. HaBrIkH xu3HU

Tpyanoctu u ycnex. TpynoBele HaBBIKH: 00SI3aHHOCTH, pa3pelieHHe M BO3MOXKHOCTH CHENaTh
yrto-To. [lonb3a u Bpen crtpecca. MHCcTpyknuu mo wucnonb3oBaHuio. JKU3HEHHbIE HABHIKU B



MPOIIJIOM M B HacTosmee BpeMs. Kak >KEHITUHBI MPEo0JIeBAId TPYIHOCTH MX COIUAIBLHOTO
HOJIOKEHUS B AHTIINU.

KoMMyHMKaTHBHBIE 33Jjaul: FOBOPUTH JOCTH)KEHUHU yCIleXa 4yepe3 MPeoJI0JIEHuEe COOJIa3HOB U
TpyaHocteld. PacckazaTh o crocobax MpHOOpETeHUs TPYHAOBBIX HABBIKOB IyTEM MOHUMAHUS
00s13aHHOCTEH, pa3peleHust U BO3MOXKHOCTEH. YMETh OIIMCATh COCTOSIHUE CTpecca U €ro pojib B
KHU3HU. YMEThb JaTh NPAaKTUYECKUH COBET WJINM OOBSICHUTh MHCTPYKLHUIO. YMEThb OOBACHUTDH
pa3sBUTHE IIPAB JKEHILMH B CBETE XKU3HEHHBIX HABBIKOB, HEOOXOIUMBIX JUISl )KU3HU CTO JIET Ha3a
U B HAaCTOsLIEE BPEMs.

Jlexcuka: cioBa M BBIPAKEHHUS, CBSI3AHHBIC C OIMCAaHUEM TPYIHOCTEM, CTPECCOBBIX CUTYALUH C
IPOTHBOCTOSIHUEM c00Ja3Hy U TpyaHOCTAM. CIIOKHBIE TpUIaraTeIbHbIe 7S ONUCaHUs pabounx
HaBBIKOB, pelIeHHs NpoOjeM, MOCTaHOBKM wLenel. Jlekcuka, HeoOXoaumas Al HAaIHCAaHUS
NpakTUYeCKUX WHCTpykumid. CroBape [uis HamucaHus naparpada-muenHust (¢passl s
n00aBOYHOM MH(OpPMAINH, BBEACHUS IPUMEPOB JUIS apTyMEHTAIINHN).

I'pammatuka: can, to be able to 11 BeIpaykeHUSI BO3MOYKHOCTH CJieaTh 4To-T0. Must, have to as
BBIPOKECHHSI HEOOXOIMMOCTH M 00s13aHHOCTH caenarh 4to-1o. Could, couldn’t mis BeIpaxkeHuUs
pa3peleHus WK BO3MOKHOCTH ClIeaTh 4TO-T0. CII0KHBIC ITPUIIaraTelibHbIC.

[Tucbmo: Hanmcath maparpad-MHEHUE B TTOAJIEPKKY HICH.

4. IIpocTpaHCTBO I KUZHU

Kusub y Boabl. JlecHpie BaHHBI. YTO U3 TOTO, YTO MBI UMEEM, HAM JACHCTBUTEIHLHO HEOOXOAUMO.
Onucanne Mecrta myreniectBus. PasroBop no tenedoHy Uit BHIICHEHHS JE€TaleH MyTeIIeCTBUSI.
['ne myurie >kuTh: B OTPOMHOM TOPOJI€ HJIM HEOOJIBIIIOM Pa3BUBAIOIIEMCS TOPOJIC.

KoMMyHHKaTHBHBIC 33/1a4K: YMETh PACCYXIaTh O IPEUMYIIECTBAX M HEIOCTATKAX KU3HU Y BOIBI.
O TpeArnoNoKeHUsAX U MPUHATHH PEIICHUH. YMETh ONKMCHIBATh MPUPOY MPUPOIHBIC SBJICHUS,
KakK Jiec, TOpbI, BpeMEHa rojia, BOJIOMA (b, YTPEHHHE PACCBEThI U BEUEPHHUE 3aKaThl. | OBOPHUTH O
MI0JTb3€ BPEMSITIPEIPOBOXKICHUS BHE ToMa. [ OBOPUTH O BelllaX, KOTOPHIMU MBI BJIaJIceM: HYHBI
J¥ OHM HaM Ha caMOM Jelie. YMeTh 3a/laBaTh BOMPOCHI MO TejaedoHy JUlsl TOJTYYCHHUs
HeoOxoaumoit nHpopmaruu. CpaBHUTh KAYECTBO KHU3HH B OOJIBIIIOM METAINOIUCE U HEOOIBIIIOM
ropoze.

Jlexcuka: cioBa U BBIpAXKEHMsI, ONUCHIBAIOIINE )KU3Hb Y BOJBI, IPEUMYIIECTBA U HEJOCTATKH.
CrnoBa 515 BbIpayK€HUS IUIAaHOB U perieHuid. CrioBaph JUIsl ONMMCAaHUS IPUPOABI U SIKOJIOTMUECKUX
npobiemax. ManomaTnueckue BolpakeHUs 17 onucaHusi Mecta. DoHeTHYECKne 0COOEHHOCTH
COEMHEHUH COTJIaCHBIX U INIACHBIX 3BYKOB. JIeKCHKa IpH pa3roBope 1o TenedoHy AJs BhISICHEHUS
HeoOxoaumoi uHpopmanuu. CioBa Ui ONKUCAHUS TOPOACKON JKU3HU.

I'pammaruka: will, be going to ast Bepaskenus npeamnonoxenuii u pemenuii. Will, make, might
JUISl BBIPOKCHUS BEPOSTHOCTH [eWCTBHs. Hapeuuss W mpuiaraTenbHbie Uil BBIPAKCHHS
BEPOSATHOCTH JICUCTBHSI.

ITnceMo: onmcaTh MECTO, Ky/1a MOXHO IMOE€XAaThb OTAOXHYTE: KaK OHO BBITJISAIUT, YTO TaM MOXKHO
MMOCMOTPETE U I'IC MOXHO IMOCCTh.

5. Pa3BneueHus



®uIbMBbI, TOJB3YIOIIMECS BCEOOIIEH MOMYISIPHOCTHIO, MOCEIICHHEe KHHO. Y OWiIla MOCKHTOB:
Buneourpsl. [losBrnenre BTOporo skpaHa: TeJIeBHJICHHE B BeK Ia/pkeToB. PereH3us Ha QuibM.
Kak nenaroT KuHO: CTyIIEHH [TPOU3BOJICTBA.

KoMMyHHKaTHBHBIC 3a/la4dl: YMETh OINUCaTh KHHEMATOTpadudecKhe >KaHPHI MO PELEH3HH,
o0cynuTh repoeB ¢uiabMa u coaepxanue. Onucatb BUICOUTPY, UCIOJb3Ys MpUIaraTeibHbIE.
OOBSICHUTH TPOU3BOJICTBO U PACHPOCTPAHEHUE BUICOUTD, UX MOJOKHUTEIbHBIE U OTPULIATEIbHbIC
yepThl. Bectu Oeceny o cozmanum urp. OOcCyxaeHue MOBEACHHs JoAed B OOIIECTBE MpPH
BKJIIOUEHHBIX rajpkerax. CpaBHUTH J1Ba GuiIbMa M PEKOMEHJIOBaTh (PHIBM K MPOCMOTPY.
Coznanue KBU3a 0 MHIyCTPUHU KUHO.

Jlexcuka: Ha3BaHUs XAHPOB B KHHO, CIIOBAa M BBIPAKEHUS IS OOCYXKIEHHUS IEPCOHAXKEH,
IIPOM3BOJICTBA U cofepxkanus puiabMoB. [IpunararenbHbie, HCIOIb3yeMbIE B ONIMCAHUH BUICOUTD
U CJIOBa, CBA3aHHBIE C MX Hpou3BoAcTBOM. Cr0Ba-CBA3KM, N00aBIsIOIUE HH(DOpPMAIHIO,
BBIJICJISAONTNE MH(POPMAIUIO, JAIONIUE MPOTUBOMOIOKHbBIE CTOPOHBI apryMEHTa, BBIPAXKAIOIINE
OJIHOBPEMEHHOCTb JieicTBUs. C10Ba-CBA3KHU, UCIOIb3YEMBbIE JIUIsl KOHTpAcTa U CPaBHEHMSL.

['pammatuka: ucnonszoBanue -ing form and infinitive with to. Mcnons3oBanue Present Perfect
Simple and Past Simple. BripaxkeHus BpemMeHHU, HCIIOJIb3yeMbl€ C JAHHBIMH BPEMEHHBIMH
dbopmamu.

IIncemo: HammcaHue PCUCH3MHN Ha (1)I/IJII)M, BKJIrO4asA CBOC MHCHHUC, IIEPECKa3 HUCTOPUU, HMA
IIPOJIIOCEPA, UCIIOJIHUTEIIEH TVIABHBIX POJIEH, CPABHEHUE C KHUTOM.

6. Ilox koHTpOJIEM

Yenosek n MamyHa. MammwuHa 0e3 BoauTens. YnpasieHue nmorojgoi? Knumar u skcrpeManbHas
noroga. be3 dero dYeimoBeK HE MOXKET KUTh B Hame Bpems. Hammcanwe oQuUIIMaIbHOTO
AJIEKTPOHHOTO NTUchMa. M3MeHnenue noroopenHocteit. [Ipodiema oTcyTCTBHE BOJIBI B TyCTHIHE.

KOMMYHI/IKaTI/IBHI)IC 3aaa4yu: YMCTb T'OBOPUTH Ha TEMBI, CBA3AHHLIC C MalllMHAMH JOPOKHBIMU
CUTyalusIMU MU COBPEMCHHBIX MallWHaAX 0e3 BOAUTCIIA, HOBBIMU TCXHOJIOI'MSAM U YMHBIMU
MalllMHaMH (I[pOHaMI/I). I[aTB APTYMCHTBI 34 W MPOTHUB HUCIIOJB30BAHUA «YMHBIX MaAlIUH.
FOBOpI/ITb O KJIHMMAaTc H BKCTpeMaHLHOﬁ noroae, HCIOJIb3ys CIIOKHBIC CYHICCTBUTCIIBHBIC.
becenoBaTh 0 BO3MOKHOCTSX YIIpaBJICHUA MOTO401.

HGKCI/IKaI CJiIoBa " BI)Ipa)KCHI/IH O MalipHax, HuXx COBpeMeHHBIX paSHOBI/II[HOCTHX. CJ'IOBa JJIA
OmHUcaHusl dKCTpeManbHOUM morojel. CioBa-cBsi3ku B Oeceze (actually, in fact, in other words,
anyway, anyhow), cimoBoodpa3soBanue ¢ momoinsio cydduxcos -ful, -less, -ous, -able, -al, -y.

['pamMMaTHKa: OTHOCHTENbHBIC MPUIATOYHbIC MpeaiokeHus U ux Tumbl (defining, non-defining),
IpaBUjIa UCIOJIb30BaHUS OTHOCUTENBHBIX COIO30B U MPaBUia MyHKTYAIMH, CBS3aHHbIE C TUITAMU
OTHOCHTEJIbHBIX MPUIATOUHBIX Mpeiokenuil. Present Perfect Simple and Continuous.

ITuceMo: HamucaTh O(I)I/IL[I/IaJ'ILHOC QJICKTPOHHOC IMUCBMO COTJIACHO IIpaBUJIaM (bOpMaJIBHOFO
nucbMa.

7. AMOunuu

Xoporre nepcrneKkTuBh B padote 3a pyoesxoM. CripocuTe 3KCnepTa U yenenHsix groaei. [louemy
Hey/Iada B paboTe MOXKET OBITh 1Moj1e3H0H. COMpOBOAUTENIFHOE TMCHMO WUJITH SJIEKTPOHHOE MTHCHMO



MpU yCTporcTBe Ha paboTy. Bompocsl pabodero uHTepBhIo. [IprunHbl A1 BbIe3a Ha padoTy B
JPYTyIo CTpaHy.

KoMMmyHHKaTHBHBIE 3aJaud: yMETh OOCYAWUTH YCIOBUSL paboThl, BBHIOOp MecTa paboThI,
yIIOBJIETBOPEHHOCTH/HEYIOBJIIETBOPEHHOCTh Pa0OTONW. YMETh paccKa3zaTh O JIOJAAX, JOCTHUTIINX
YCIIEXOB M CTaBIIMX JKCIEpTaMu B cepe cBOel AeATeIbHOCTU. YMETh TOBOPUTH O HEyJauax B
paboTe U MpeoI0JIeHNH TPYIHOCTEH. YMETh OTBEYaTh Ha BOIPOCHI coOece0BaHUs TP IIpUeMe
Ha paboty. OG0CHOBATH IPUYUHBI Ui NIepee3/ia B APYTyIo CTpaHy Jisl paboThI.

Jlekcuka: cioBa M BBIP@XEHHUs, OINMCHIBAIOLIME YCIOBHS pabOThl M pabouyue MEepClEeKTUBBI.
Bripaxkenus used to and would ans mepenaym mpoUUTBIX MPUBBIYEK M COCTOSHUIM. Jlekcuka,
HeoOXoauMmasi JUIsl  XapaKTePUCTHKU YCHEIIHBIX Joje B mpodeccun. CrnoBa  ams
nepedpa3supoBaHusl U CIOBOCOYETAHMs MU ONMCaHMA Heyjnad B pabore (verb+noun,
adjective+noun, verb+adverb or adverb+verb, adverb+adjective). Beipaxenus s opopmiteHust
COIPOBOAUTENILHOTO MUCbMA U Pabodero cooece10BaHMs.

['pammatuka: ucnonb3oBanue BoipakeHui used to and would. @opmbl BOIpPOCOB, MpSMbIE U
KOCBEHHBIE BOIIPOCHI.

[TucbMo: HamMcaHue JEIOBOTO MIIM CONPOBOAUTENHHOTO MUChMa HA OyMare Wid B SJIEKTPOHHOM
BUJIE C MCIIOJIb30BaHHEM (OPMAITbHON JIGKCHUKH.

8. IIpobnema BriOOpa

Joxian o cocrosiHuu cuacthsi B Mupe. Kak denoBek craHoButcsi repoeM. Camas cyacTiauBas
ctpana. KynbTypHblil mok. Mexanu3m npuHATUS pelieHuid. PakTopshl, BIUSIONIME HA YPOBEHb
CYaCThs B CTPaHE.

KoMMyHUKaTHBHBIE 3a/1a4i: YMETh BECTH O€cely O KaueCTBE JKU3HHM B KaTETOpPUSAX COCTOSHUS
3I0pOBbsI, (PUHAHCOB, COLMMAIBHO-CEMEHHBIX OTHOIIEHHH, JOCyra. YMETh TOBOPHTH O UYepTax
repONYECKON JTUYHOCTH. Y METh OIIMCATh YCIIOBHS )KM3HU B CTpaHe, CTaJNM aallTalluy, BKIOYas
KYJIbTYpHbIH IOK. [lIoHMMaHue peun Ha cIyX U KOHCIIEKTUPOBaHKUE. Y METh 000CHOBATh NPUHSTOE
pewerne. [1yonuunoe BoicTymieHne. OOcykaeHne GakTopoB, BIUSIONIMX HA YPOBEHb CUACTbSI.

Jlexcuka: cioBa U BBIPDAKECHUS, CBA3AHHBIE C XapaKTEPUCTUKONW KaueCTBa )KU3HU B CTpPaHE. Y METh
paccyxaaTb O Tepou3Me U O TePOMUYECKUX JIMYHOCTAX, O MpobdiemMe BbIOOpa B 3KCTpeMabHbBIX
CUTyalUsiX. YMETb OOBSICHUTh YEThIPE CTa/IMU COCTOSTHUS YelloBeKa IPH KHU3HH B UyKOH CTpaHe.
YMeTs onmucarte CTpaHy, HUCHONb3ys cioBa ¢ npuctaBkamu. ClioBa, HCHOIb3yeMble IS
OOBSICHEHUS! TPUHATHIX pelleHud. BplpakeHus, mnoMoraroume axkIeHTUPOBaTh CTPYKTYpPY
MyOJIMYHOTO BBICTYIICHUS.

I'pammaruka: ycioBHele mnpemaokenus ¢ if — real conditionals, unreal conditionals.
HcnonwszoBanue would, could, might nns BepaxkeHus HeyBepeHHocTH. CrnoBOoOOpa3oBaHUE —
NPUCTaBKHU, MEHSIOIINE 3HAaUEHHUE CII0BA.

ITuceMo: yMeTh AenaTh 3alMCH MPU MPOCIYIIMBAaHNNU JIEKIIUH, cucTeMa cokpameHuii. Co3nanue
3anuce Ipy MOArOTOBKE K MyOJIUYHOMY BBICTYIIJICHUS.

9. BHemHwmi BU

Onucanue BHemHocTH. KapTunbl. Benenue 6yiora B MHTEpHETE. YyacTue B OHJIAMH JTUCKYCCHUSX.
Kak nosxanoBarbces a3 dextuBHO. Pemenne npodiaem. Cendu.

KomMyHuKaTHBHBIE 3a/1a4K: ONTUCATh BHENTHOCTD YesioBeKa. Onrcarh KapTUHY: MEN3aXK, TOPTPET,
aOCTpaKIi0 U OOMEHATHCS MHEHHMSIMH 00 ITHUX XYIOKECTBEHHBIX >KaHpax. Pa3mblnuieHue,



pacCyKaA€HUC U BBIBOJ HA NX OCHOBC. O6CY,Z[I/ITB APECC-KOJA B HCKOTOPBIX KOMITIAHUAX U BBICKA3aTh
CBOC MHCHHC.

Jlexcuka: cioBocouyeTaHus I ONKUCAHMS BHEIMHOCTH. lIpwiararenbHbple B CPaBHUTEIBHOM U
IIPEBOCXOHON CTeNEHU. MoanpHbIe TJ1aroibl I BBIPAKEHUSI PA3HOW CTEIIEHW YBEPEHHOCTH.
Jlexcuka /Ui HanucaHusl UHTepHeT-0s10ra. Opa3oBbIE I1arobl.

FpaMMaTI/IKaZ o6pa30BaHHe CpaBHHTeHBHOﬁ n HpCBOCXO,Z[HOﬁ CTCIICHU IIpujIaraTcjibHBIX.
MonaanHe TJ1aroJibl AJis1 BBIPpAKCHUA paSHOﬁ CTCIICHU YBEPCHHOCTHU.

PasroBopHble KkiuIIe: Kak IMOXKaloBaTbcs AS(PQPEKTUBHO, OMUCATh NpoOIeMy, MPEIIOKUTh
CIIOCOOBI €€ PEIICHNs U U3BUHUTHCS.

[TrceMmo: HanmucaTh HHTEPHET-0JI0T.
10. Cocta3aHue U COTPYIHUIECTBO

buznec B 21 Beke. Opranuzanust manoro 6usHeca. CrioptuBHble copeBHOBaHus. Iloanepikka
00JIETBIMKOB BO BpeMs CHOPTUBHBIX cOCTs3aHui. M3mMenenus u paznuuus: CramOyn. ®yrboa:
Hoprmynackas bopyccus.

KoMMmyHHKaTHBHBIE 33auu: 0OCYIUTh, Kakue (OPMBI U OOJIACTH OXBATHIBACT MaJIblii OHM3HEC.
Kakyro mpoayKmui MOTYT TPOW3BOAMTH NPEANPHUATHS Manoro OuszHeca. OOMEHATHCS
I/IH(l)OpMaIlI/Ieﬁ O COPCBHOBATCIIBHBIX W HCCOPCBHOBATCIIBHBIX BHJAAX CIIOpTa U O TOM, KaKYHO
MNoAACPIKKY OKa3bIBAIOT 6OJIGJII>HII/IKI/I. CpaBHI/ITI) HECKOJIBKO TOpOAOB B pas3HbIX CTpaHax.
OOMeHATHCSI MHEHUSIMUA O COBPEMEHHOM (pyTOoIIe.

JIekcuka: cinoBa u CJIOBOCOYCTAaHH, CBA3aHHBIC C 6I/ISHGCOM, CDpaI%bI ¢ riaarojami to take u to have.
d)pasm JJIs1 CpaBHCHUA. JIekcuka nys cocTaBiaeHUS PEKOMCHAAUU.

['pammaTHKa: akTUBHBIA M TACCHBHBIA 3aior. YMOTpeOJeHHe apTukieil (ompeaeneHHOro M
HEOIpe/IeNIEHHOT0), OTCYTCTBUE apTUKJIA. PasroBopHble kiuiue: (pa3bl sl GOpMyIHpOBaHUS
PEKOMEHIallY U OTBETA HAa PEKOMEHALINIO.

[TrcbMO: cpaBHUTH U OMTUCATH PA3IMYHs Ha MPUMEpPE HECKOJIBKUX FOPOJIOB MUPA.
11. ITocnencTBus

[Tpectynuuku u npecrymieHus. [loBenenue nroael npu JIUYHOM OOIIEHMM U OOLLEHUM 4epes3
COllMaIbHBIE CETH B HHTepHere. Hempenckazyemple mOCHEACTBUS MOCTYNnKoB. IIpunsatue
pemenuii. Kubep-npecrymieHusi.

KomMmyHMKaTHBHBIE 331a4K: OOCYAUTH pa3IMYHbIE IPECTYIUIEHHUS KaK CIIOCO0 CTAaTh MOMYNISIPHBIM
B COLMAJIBHBIX CETSIX M MHTEpPHETE. BrIpa3uTh cBO€ MHEHHE O NMOBEIACHUM JIIOJIEH NPU PEAIBHOM
oOmieHnu M oOlIeHnn uepe3 HHTepHeT. OOMeHAThcsS HMHpopManueil o TOM, YTO BIHUSET Ha
NPUHATHE PELICHUH.

Jlexcuka: cioBa, CBS3aHHBIE C pa3HBIMH BUJAMHU IPECTYIUICHHH. JIEKCHMKa i BBIpaKEHUS
COKaJIEHUs B MPONUTOM. MHOTO3Ha4HbIE cl10Ba. Dpa3bl U BRIPAKEHUSI COKATICHNS M N3BUHEHUS.

['pammaTHKa: MTOBTOPEHUE MPOMICHHBIX TUIIOB YCIOBHBIX MpeanoKeHuil. TpeTuil TUIl yCIOBHBIX
npemioxennii. Momaneabie riaronsl should, shouldn’t have mys BelpaskeHus cokaneHHS O
COBEPIICHHUH JICHCTBUS B TIPOIILIOM.

PasroBophbie kiuie: Gppasbl A1 00CyKAeHUs MPoOIeMbl IPU MPUHITHH PEILICHUS.



[TucbMo: BhIpa3uTh U3BUHEHUS B OPMATTEHOM U HE(hOPMAIBHOM SJIEKTPOHHOM IMHCHhME.
12. Bousuue

Pexnama u ee BimsHue Ha TpakiaaH. CrocoObl U METO/ABI YOCXKICHUS M BIHMSHHUS Ha JIIOJICH.
Hcronp30BaHne «MSATKOM CHIIBI» JUTS TIOBBIIICHUS PEHTHHTA M MPECTHKa CTPaHbl. MOJHBIE U
HEMOJIHbIC Bemu. HemoctaTku U NpeuMyniecTBa MOKYNKHA TEXHUYECKUX HOBUHOK M TaJKETOB.
Cetb kaderepueB «CrapOar3y.

KoMMyHHKaTHBHBIC 33/1a4U: 0OCYAUTH METOIbI i IPUEMBI, UCTIOIB3YEeMbIE PEKIaMOIATEIIIMU JITIS
MPUBIICUCHUS] ITOTCHLHAIBHBIX MOKynaTened. BbIpasuTh CBOE MHEHHE O BO3MOXKHOCTH
MICUXOJIOTHYECKOTO yOSXKICHUs W BIMSHUS HA Jrofei. COrIacUThCS WM HE COTJIACHUTHCSA C
BO3MOHOCTBIO UCITOJIb30BaHUS «MATKOM CUJIBD JUIsl OBBILIEHUS IPECTHKA CTPAHBI HA IPUMEPE
Cesepnoii Kopen. OOMEHSITHCS MHCHUSIMHA O MOJTHBIX M HEMOJIHBIX Belax.

Jlexcuka: ciioBa u BBIPpAXCHUSA, UCIIOJIB3YEMBIC B PCKIIaME. (Dpa3BI JIIA Y6C}KI[CHI/I5I W BJIMSAHHWSA Ha
CO6€C€I[HI/IK3. CrnoxHbIe CYHICCTBUTCIIbHBIC. 3aBHUCUMBIC npeaIoru; JICKCUKa IJis1 OIIMCAaHUsA
HEAOCTATKOB U NMPECUMYLICCTB.

FpaMMaTI/IKaZ KOCBCHHasA pCUb. Pa3r0130pHme KIIMIIC: (1)pa3l>1 AJI1 BBIPAXKCHUA COIJIaCusd WA
HECOorjacus € I-IeM'JII/I6O; CJIOBOCOYCTAHUSA JJId ONMUCAHUSA HCJOCTATKOB U NPCUMYIICCTB.

[TuceMo: couMHEHHE O HEeOCTaTKaX M MPEHMYIIECTBAX TaK HA3bIBAEMBIX KOMIAHHM «OBICTpOM
MOJIbI», TPEeJUIaraloifX OJIeXkAy Ha MHUKE MOABI MO JOCTYIMHON IIeHE U YacTO OOHOBIISIOIIUX
ACCOPTHUMEHT.

13. Crapoe u HOBOE

CoBpeMeHHbIE TEXHOJOTWHU. JII0JM pa3HBIX IMOKOJEHHH M WX OTHOILICHHE K >KU3HEHHBIM
nenHoctsaM. Crapsiit 1 HoBerit CBeT. Brieuatinenust o coobituun. TpaauiimoHHble yMEHUS.

KomMmyHuKaTHBHBIE 3amauu: OOCyIuTh NoHATHE «VIHTEepHET Bellel» M €ro BIMSHUE Ha
0€30MacCHOCTb NMEPCOHATBHBIX JAHHBIX, MOJIb3Y U MOTEHIMAIbHBIE PUCKHU, CBSI3aHHBIE C YaCThIM
BbIX0I0M B MHTepHeT. Bbipa3uth cBoe MHEHHE MO MpoOieMe «OTIOB U JAETel» U NpUYUHAX,
BIIUSIOUINX HAa (OPMHUPOBAHUE PA3TUYHBIX XapaKTEPOB U TOUYEK 3PEHUSI HA OJJHU U T€ K€ MOHATHUS
y MpeAcTaBUTENEH pa3HbIX MokoJeHuil. OnucaTh CBOM BIIE€YATIEHHUS O HEAABHO MOCEUIEHHOM
MEPONPUITUU B MUCbMEHHON U yCTHOU popme.

JIekcuka: cioBa Hu BBIPpAXKCHUSA, HAOIHUC XAPAKTCPHUCTUKY COBPEMCHHBIM TCXHOJIOTUSAM.
HpI/IJ'IaFaTeJ'ILHHe I OIIMCAaHUA XapaKTepa UYCJIIOBCKA. HpO,Z[YKTLI MUTAHUA. Y CTONYNBEIE
COUCTaHUs MpHUJIaraTCJIbHbIX C IIPEAJIOTaMU, (1)pa3H JIJIsI OTMCaHMS CBOMX BII€YATIICHUM O COOBITHH
(HOJ'IO)KI/ITGJ'IBHLIX u OTpI/II_IaTeJ'IBHBIX).

['pamMmatuka: OTHOCUTENbHBIE IPUAATOYHBIC MPEIOKEHUS, TPUUACTHBINA 000POT.
[lucbMo: HanKcaTh OHJIANH OT3BIB O HEJJABHO MTOCEIIEHHOM MEPONPUSITHH.
14. HoyHast ’KU3Hb

Knumar u ero BiaustHue Ha o0pa3 ku3HU. DakTOphI, ONPEACIISIONINe KauecTBO cHA. Biusiaue da3
JTyHBl Ha pa3audHbie cHephl NEeATeTHHOCTH YeIOBEKa B MPOIUIOM W ceiiyac, MU(PBI U (DaKTHI.
Hounast )xu3HB U pa3BieueHus, CIOCOOBI MPOBEJCHUS BEUYEPHETO 10CyTa. [ Opo/1 B TCHU: BIUSHUE
reorpa)uuecKoOro TOJIOKEHUST W TIOTOAHBIX YCJIOBHH Ha aKTHBHOCTH JIIOACH Ha NpuUMepe
HeOobIIoro Topoaka B Hopeerum.



KomMmyHMKaTHBHBIE 3a7a4i: 00CYIUTh NOJOXKHUTEIbHBIE U OTPULATEIbHbIE ACTIEKThI IPOKUBAHUS
B TOM WJIM HHOM KIIUMAaTH4ecKoM mosice. [IoAroToBUTh MUHU-TIPE3EHTALIMIO O JIIOOMMOM BpEMEHU
rofla; paccKa3aTb O CBOEM PEXUME CHa M (PaKTOpax, BIUSIOIIUX Ha €ro KadecTBo. Pacro3HaBaTh
pedepeHc B TekcTe. YMETh BRICTpanBaTh CAHOHUMUYECKHI M aHTOHUMUYECKUH psijl. Beicaymars
apryMEHTbl M BBICKA3aTh CBOU IPEUIOKEHHUs IO IEPEYCTPOMCTBY ropoa C IOCIEAYHOLUM
HaIlICaHUEM OTYETA.

Jlexcuka: Hapeuus U MpuiarateabHble Ui ONMcaHus o0pas3a >KM3HHU B 3aBUCHUMOCTH OT KJIMMaTa,
UJMOMBI, ONKCHIBAIOIINE TUIIBI CHA, CHHOHMMBI U aHTOHUMBI, (ppasbl Ui BEKIUBOTO WM Oojee
He(OpMaIbHOTO MPEephIBaHMs COOECETHUKA.

['pammMaTuKa: mpuaraTeabHbIC U CYLIECTBUTENbHBIC, CTIONb30BaHue used to, would, be / get used
to misa BBIPAKCHUSA HACTOAIUX W NPOHIJIBIX ITPUBBIYCK.

[TucbMoO: HamKMCaTh OTYET O MIPOBEJACHHOM BCTpEUE.
15. Menua

3puTeNnbCcKUE NPUBBIYKU. XOPOIINE U III0XHE HOBOCTH. BeOcaiiThl 1 craTthu. ['poMKre HOBOCTHbBIE
coObITUsl. BupycHble posuku.

KOMMYHI/IKaTI/IBHLIG 3aJa4u: O6CY,I[I/ITB HU3MCHCHUC 3PHUTCIIbCKUX IIPHUBBIUCK 3ad IIOCICIHHUC
HECKOJIBKO JICT, COCTaBUTb aHKCTY JJII OIIPpOCa, CPABHUTH CBOI pe3yibTaT € IIapTHEPOM. O6CY,I[I/ITB
pa3jIndHbIC HOBOCTHBLIC 3aroJIOBKH, IIOHACIUTBCA CBOMM MHCHUCM II0 IMOBOAY IIPHUEMOB,
HCIIOJIB3YCMbIX U3OATCISIMU IJId IIPUBJICUCHUA BHUMAHUA YHUTaTeNCH. HpOI/IHTepBbIOI/IpOBaTB
ImapTHEPa O BJIMAHHUHU OHJIAMTH HOBOCTHBIX pPeCypcCoB. HepeCKa3aTL MOCJICIHUC HOBOCTU, UCITIOJIb3Ys
COOTBCTCTBYIOIIHEC JICKCUYCCKHUEC CTPYKTYPHI. VYMeTh BBISIBISTH IIPpU3HAKH (bOpMaJ'IbHOFO CTHJIA
nucbMa, €ro OTJIM4YusA OT HC(i)OpMaJ'ILHOl"O, HamucaTrb 3CCC-MHCHUC B (I)OpMaJ'IBHOM CTHIIC.

Jlexcuka: ciioBocOU€TaHUs sl OMUCAHUS 3PUTEBCKUX MPUBBIYEK, MEPEIaYl HOBOCTHBIX CBOJIOK,
cypduKcel TpriaraTeabHbIX, (pa3bl, UCMOJIb3yeMble MPHU TEpecKka3e COOBITUM (B TOM dMCIIE
HOBOCTEH).

I'pammaTnka: KOCBEHHAs peub, IJIArojbl Ui IEepelayd 4YyKOW PedH, CTPYKTypa CIOXKHBIX
MPEIJIOKEHUN.

ITnceMo: HanmucaThb Dcce-MHEHUE.
16. Ctaguu xU3HU

B3aumooTtHomenuss B cembe. JKuzHeHHble cOObITHS U BbIOOp. CoXalleHus M pa3MbIIUIEHUS O
MPOU30UIEIIINX COOBITUAX. XUICTEPHI U UX 00pa3 xu3Hu. Junactus: Uepunsuim.

KommyHuKaTHBHBIE 3a7jaun: 00CYIUTh COCTAaB CEMbH U B3aMMOOTHOLICHHSI MEXAY €€ YICHaMH,
NIOpacCykAaTh O BO3MOYKHOCTSIX, HCIIOJIb3Ys cocllaraTeslbHoe HakioHeHue. [logenuTecs cBonmu
PasMBIIUICHUSMUA O CaMbIX OOJIBIIMX >KM3HEHHBIX COXAJNCHHUSX. YMETh paclo3HaTbh B TEKCTE
«HeoTpeieNeHHbI» (Vague) sa3bIK. HanncaTs Ouorpaduio BeIJarOENnCs THYHOCTH.

Jlexcuka: ujeHsl ceMbU, (Ppa3oBbIE TJAroyibl, OTPAKAIOIIME B3aUMOOTHOIICHUS JTHOJICH.
«Heomnpenenennsnit» s3pik  (vague language). CocraBHbie mnpuiaratenbHbie. Dpaszsl s
BBIPAXKCHUA YAOBJICTBOPCHUA HJIUM COXAJICHUA U O6pe‘—IeHHOCTI/I, CBSI3aHHBIE C COOBITUSAMHU B
TIPOIILIOM.

['paMmarunka: yCIOBHBIEC MPEUIOKEHUS 2, 3 U CMENIAHHOTO THIIA, COCIIAaraTelIbHOE HAKIIOHEHHE C
if only u I wish.



[Tucbemo: Hanmucath Ouorpaduro 3HAMEHUTON WJTH BIOXHOBJISIONIEH JTUYHOCTH.
17. OOuieHue

Yro nHeobOxomumo s ycmnemHoro oOmenua? OOmeHne B pa3HBIX CTpaHaxX; IMHCbMEHHOE
001IeHNE; S3bIKK OOIIECHHUS; MYXYHHBI U KEHITUHBI B OOIICHUH; KaK TOBOPHUTH 110 TeIeHOHY.

KoMMyHHKaTHBHBIE 33Jaud: y4acTBOBAaTh B Oecelie, MOCBAIICHHON OOLICHHIO M MpobiemMaM B
obmennu. OO6CyIUTh MOCIEAHNE U3MEHEHUS U TeHJICHIIUU B 001eHny. Kakue Bompockl MOKHO U
HEIb3sl 33/1aBaTh MPU 3HAKOMCTBE. BBIpasuTh CBOIO TOUKY 3peHHs O Ipobiemax B OOLICHHUU C
MYXYWHAMH M JKCHIIMHAMH. YMETh BBICKA3bIBaTh CBO€ MHEHHME MO HAy4YHBIM M HAy4YHO-
TEXHUYECKHM BOIpPOCaM B paMKax Oyaymied CHenuaibHOCTH, y4acTBOBaTh B JAMCIYTax,
CEeMHMHapax M KOH(pEPEeHIHIX

Jlexcuka: cioBa u BBIPpAXKCHHU, H606XOI[I/IMBIe JJi1 yCIIEIHOI'O O6H.I€HI/I$[ n s HY6J'II/I‘IHOFO
BBICTYIIJICHHA. I/I,Z[I/IOMaTI/I‘ICCKI/Ie BBIPpAXCHUS. HCKCI/IKa, XapakTepHad A AUCKYCCHU U
MMPC3CHTAlU. CnoBa u BbIPAXKCHUA U3 «CJ'IOBapSI-MI/IHI/IMYMa AJI TIEpEeBOaa HaquO'TCXHquCKOﬁ
JIATCPATYPBI».

['pammaTuka: BUIOBpEMEHHBIE (POPMBI II1arojoB. [ 1arossl ¢ mpemioramu.

ITuceMo: HanmucaTh TEKCT HY6J'II/I‘IHOFO BBICTYIIJICHUA HA OAHY U3 IIPECIJIOKCHHBIX TEM. Hanucatp
AHHOTALlUuIO AHTJIOSI3EIYHOM HaquOﬁ CTaTbu.

18. Yenunenue (IlyremecTtsus)

TypI/IBM U TOYyTCHICCTBUA, IIPUKIKOYCHUA, BOCIIOMHUHAHHWA O IOCE3JKaX, IMITYTCHICCTBCHHUKU
mpouuiIoro, HEOOBIYHOE MMyTCIICCTBUC, HOBBIC HABBIKU U3 HYTCHIGCTBHfl.

KomMmyHHMKaTHBHBIE 3a/1a4M: 1aTh XapaKTEPUCTUKY MECTa, ropoja, CTPaHbl ¢ TOUKU 3PEHHS MX
IPUBJIEKATEIBbHOCTH Ul TYpUCTOB. JlaTh PEKOMEHIAIMM TypHCTaM, MyTEeIECTBYIOIUM IO TOH
WM UHOM cTpane. Paccka3aTh 00 U3BeCTHOM myTemiecTBeHHUKe. [loaenuThcs BeyaTieHus MU O
COOCTBEHHOM MOE3/IKE.

JIexcuka: ciioBa u BBIPpAXKCHUSA, CBA3AHHBIC C MYTCIICCTBUAMUA U TYPU3MOM, B TOM YHCJIC q)paSOBI)IC
riaaroiiel. PeueBble KIMme, TUIUYHBIC I TMCPCUUCICHUA HOOCTOMHCTB W HEAOCTATKOB,
BBICKA3bIBAHUA HpeHHO)KeHHﬁ; aMepI/IKaHCKI/Iﬁ anrymiickuii. CioBa 1 BBIPpAXKCHUA U3 «CJ'IOBapH'
MHWHUMYMa UIs IEpeBOJa HaquO'TeXHquCKOﬁ JIATCPATYPBI».

I'pammatuka: sm¢asa. Past Perfect.
IIncpMoO: HanKcaTh O MyTEMIECTBUY CBOEW MEUTHI.
19. MuBectupoBanue

Bxnaz B cBoe Oyaymiee. O0yuenue, 3Hanus. Pabota; 4to BaxkHee: BpeMst win JeHbru? [Iporao3s
Ha Oyjymiee, Kak JydIie yIpaBIIsaTh CBOMM BpeMEHEM, IUIaHbI Ha OyayIiee.

KoMMmyHHKaTHBHBIE 3a/aud: paccKa3aTh O CBOMX MPEANOYTEHUSX IpHU BbIOOpe paboThl U
o0ocHoBaTh ux. O6cynuTh Miansl Ha Oyayiee. Lenu B mpodeccuoHambHON AEATEIBHOCTH.

Jlexcuka: ci0Ba M BBIpa)XEHUS, CBA3aHHBIE CO clloBaMH time ¥ money. CiioBa U BBIpaXKEHUS U3
«CrnoBapsi-MUHUMYyMa JIJIs IEPEBOAA HAYYHO-TEXHUYECKOM JIMTEPATYPHI».



I'pammaruka: Future Continuous, Future Perfect Continuous. Cyddukcsl CyiecTBUTEIbHBIX.
Nudunutus, ero popmsl 1 GyHkuuu. O0bekTHBIN HHPUHUTHBHBIN 000poT (Complex Object).
CyOnexTHblit nHGUHUTHBHBIN 000poT (Complex Subject).

[Tucemo: Hamucatsb cce Ha Temy «How I see my future». AHHOTaIMsI HAYYHOH CTAThH.
20. IlpaBuna

[Ipectynuenue u cnpaBeanuBocTh. Kak yacto BbI mosib3yeTech TenedonoM. CripaBeyiuBbIe WU
HEcIIpaBeUIMBbIC MpaBuiia B opuce. MoTuBanus. 3aKOHbI.

KomMmyHHKaTHBHBIE 331a4K: OOCYIUTh CIIPABEIUTMBOCTh 3aKOHOB ¥ TpaBWIIL. [IpHHATH ydacTre B
00CYXICHUHU: MEIIAIOT JIM MOOUJIbHBIC Tese(OoHbI B paboTe u yuebe. Kak HaliTH MOTHBAIHIO.

Jlexcuka: cjIoBa M BBIPAKEHHS IO TeMe, ClIoBa C cypdurcamu. ApryMeHTHI JUIsl BBIPAKCHUS
cornacus U Hecornacus. CioBa U BelpakeHus: u3 «CioBapsi-MUHUMYMa Ui [1€PEBOJIa HAyYHO-
TEXHUYECKOH JINTEPATypPhI».

['pammaTHka: MoJaiabHbIC TJIATOJbl U UX SKBUBAICHTHI B PAa3IUYHBIX (YHKIUSAX. MonajabHbIe
[J1aroJisl ¢ nep(eKTHHIM UHOUHUTHBOM.

[Tucbemo: 3cce Ha Temy “CTpaHHBIE 3aKOHBI B MUDPE .
21. Mpinenue

ILCTCKI/IS BOCIIOMMHAHMUA. KOI"I[a BOCIIOMHWHAHUA CTUPAIOTCA. Tuner IIaMsTH, SMOIHUH U IIOBCACHUC.
Korz[a JIXOOsIM CKYYHO, 5 BUJOB CKYKH. HO‘ICMY MEI 3eBaeM. beiBaeT 1u CKYYHO KMBOTHBIM. JIeBoe
U IIpaBOC MoJIymapue Mo3ra. Pemenue HpO6JICM, COBCTHI.

KoMMmyHUKaTHBHBIE 3a/1a4u: y4acTBOBATh B Oeceie 00 aMoIusix u noseaeHuu. OOCyIuTh B rpyIie
JneTckre BocroMuHaHusi. OOMEHSATHCS MHEHUSMM 4YTO JeNiaTh, KOTJa CKy4dHo. /laTh coBeT 1o
PEIICHUIO TICUXOJIOTUIECKUX TTPOOIIEM.

Jlekcuka: UIHUOMEI, (l)pa3OBBIe TJ1arojibl, OIIPCACIICHUC nousatuii. CiaoBa u BBIpAXKCHUA U3
((CJ'IOBapH'MI/IHI/IMy'Ma AJI TIEpeBOAa HaquO'TeXHquCKOﬁ JIUTCPATYpPhI».

['paMmarunka: UCIONIb30BaHUE HHOUHUTHUBA C “t0” M yIIOTpeOICHHE IIIaroJIoB ¢ “-INg”, mpuvacTHe,
IpUYacTHbIE KOHCTPYKIMHU. He3aBucuMblii pUyacTHBIN 000pOT.

[Tucemo: pedeprupoBaHue CTaTbU C PyCCKOI0 HAa aHTIMHCKUIA IO TEMe.
22. O61ecTBO
Kynbrypa u coobuiectBa. Cembs. Ctpanbl. O0pa3 xxusnu. Tpaauuuu. O0byan.

KomMmyHHKaTHBHBIE 3aJjaud: ydacTBOBaTh B Oecele O KyJIbType M TeX HpeAMeTax, KOTOphle
OTPaKalOT HAI[MOHAJIBHYIO KYJIbTYpy. OO0OLINTE U CPaBHUTH ONMUCAHMUS MEHSIOLIUXCS KYJIbTYP.
OO6cynuTh Tpaaunuu UM 0OblYauM B pa3HbIX cTpaHax. Kak HauaTh pasroBOp ¢ MHOCTPAHIIEM.
Kynbtypssbiii wok. Typusm.

Jlexcuka: uanomel. ®pazoseie raaronsl. PeueBsie kiume. CinoBa u BelpaxeHus u3 «CroBaps-
MUHHMYMa JUIsl IEPEBO/Ia HAYYHO-TEXHUYECKOM JINTEPaTyphI».

['pammaTuka: TepyHAMH, TepyHIUATbHBIA KOMIUIEKC. ApTUKIM. JleTepMHHATOPBHl U
KBaHTU(HKATOPBI.



[TncepMo: HamMcaTh MMCbMO OPYTY, COBETYS, KAK MOKHO aJallTUPOBATHCS K KM3HH 33 TPAHULICH.
Omnucare CBOHM ONBIT OOLICHUS B 3apyOEKHOW moe3ake. V3I0KUTh Ha AHIJIMICKOM SI3BIKE
PYCCKOSI3BIYHYIO CTaThbl0 MO TeMe «YyBCTBO HAlMOHAJIBHOIO CcaMOCO3HaHus». OmnucaHue
JMarpaMMmsl.

23. Bocnpusarue
Opransl yyBcTB. UyBCTBO I0MOpa. ACCUMUJISIIUS ITUIIEBBIX IPUBBIUEK.

KOMMYHI/IKaTI/IBHBIC 3alayu: O6CYI[I/ITL CIICKTAaKJIb HWJIM HMHOC NPCACTABICHUC, HIIN (I)I/IJIBM.
PasroBop 00 akrepax. YuacTBOBaTh B IMCKYCCHH O HAIIMOHAIBHOU KyxHe. Onrcanue (oTo.

Jlekcuka: naguomel. @pa3oBble I1arojbl. PeueBbie Kiuiie.

['pammMaTika: cociarareiabHOe HakiIOHeHue. [lopsaok mpuiiaratenbHbIX B HpeiokeHud. If-
clauses.

[Tucemo: onucath Goto unm cueny. PedepupoBanre HaydyHOI CTaThH.

24. KpeaTuBHOCTb
H300peTaTeibHOCTh, UHTEPECHBIE H300peTeHus. TBopUueckoe OKpyKeHHe, KpeaTUBHAs paboTa.

KomMmyHHKaTHBHBIE 3a/1a4H: 00CYAUTh U300pETEHUs, KaK CTaTh TBOPUYECKOH JINYHOCTHI0. OOMEH
BIICUATIICHUSIMU O KpeaTUBHOM padoTe.

JIexcuka: NIHUOMBI, (1)pa3OBI)I€ rJ1aroJibl, pCYCBbIC KIIUIIC.
rpaMMaTI/IKaZ ITACCUBHBIN 34JI0T', Kay3aTUBHBIC T'JIar0JIbl have u get.

ITuceMmo: COUMHCHUC-BBIPA)KCHNC MHCHUA.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

Aurnuiickuii si3bIK (ypoBenb C1)

Heab AMCHUNIMHBI:

dopMHUpOBaHWE M pa3BUTHE  MEXKYJIbTYPHOH  mpodeccHoHanbHO-OpUEHTHPOBAHHOM
KOMMYHHUKaTUBHOW KoMIieTeHIIuU Ha ypoBHE C1 110 o01ieeBponeiickoil mkane ypoBHEN BiIaJeHUS
MHOCTPAaHHBIMU SI3bIKAMHU JJIi PELIEHUS KOMMYHUKATUBHBIX 3aJlad B COLIMOKYJIbTYPHOH,
aKaJleMM4YecKoil M TpodeccHOHANbHO-IETIOBONH cdepax IesITEeNbHOCTH, a TaKXKe pPa3BUTHS
po(hecCHOHANIBHBIX U JINYHOCTHBIX Ka4ECTB BBHITYCKHUKOB OakajiaBpuara.

3agauyd AUCHUILINHBI:

— JIuHrBUCTHYECKasT KOMIIETEHIIHS: CIIOCOOHOCTh NMOHUMATh PEeUb IPYTUX JIIOJEH W BBIPAXKATb
CcOOCTBEHHBIE MBICIIM HA OCHOBE 3HAHUI CUCTEMBI A3bIKa;

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

— colMaJbHAs KOMIETEHIMsS: CIIOCOOHOCTh B3aMMOJIEHCTBOBATh C MAapTHEpPAMU IO OOIIEHHMIO,
BJIa/ICHHE COOTBETCTBYIOIIUMHU CTPATETUSIMU;

— JAUCKYPCHUBHAA KOMIICTCHIMA: 3HAHUC ITPABUJI ITIOCTPOCHU YCTHBIX U ITMCbMCHHBIX COO6IJ_ICHI/II\/'I'
AUCKYPCOB, YMCHHUEC CTPOUTH TAKHC COO6H_IGHI/I}I 1 MIOHUMATb UX CMBICII B PCUYN APYIUx J'IIO,[[CfI;

— CTpaTCTrU4YCCKasd KOMIICTCHIMA: YMCHUEC IMOJIb30BATHCs HauboJee Bq)(l)eKTI/IBHI)IMI/I CTpaTCrusiMu
Ipu pCHICHUH KOMMYHHUKATHUBHBIX 3a/1a4,

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

— KOMIICHCATOPHAA KOMIICTCHLUA: YMCHUC IIPEOAO0JICBATDH KOMMYHI/IKaTI/IBHHﬁ 6apLep 3a CUCT
HCIIOJIB30BAHHUA U3BECTHBIX PCUCBBIX U METAA3BIKOBBIX CPCIACTB;

— [IparMaTu4eckasi KOMIETeHIIMs; yMEeHHe BbIOMpaTh Hanbosee 3pGeKTUBHBIN U 11e1ec000pa3HbIN
c1oco0 BeIpaXKEHUS MBICIIH B 3aBUCUMOCTH OT YCJIOBUH KOMMYHUKaTUBHOTO aKTa M IOCTaBICHHON
3a/1a4H.

ITepedyenb miIaHNMpPyeMBbIX pPe3yJIbTATOB 00yYeHHs MO0 JTUCHHUILINHE (MOAYJIIO)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YJarOIIHECs TOHKHBI
3HATh:

— OCHOBHEIE (1)3KTBI, pcainnu, UMCHAa, JO0CTONPUMCUATCIIbHOCTU, TPaAAULINH AHIJTIOA3BIYHBIX CTPaH;



— JIOCTHIKEHUS, OTKPBITUS, COOBITUS M3 OOJIACTH HUCTOPUU, KYJIbTYPHI, TOJTUTHKHU, COLHAIbHOM
JKU3HU aHTJIOSI3BIYHBIX CTPaH;

— OCHOBHBIC (bOHCTI/I‘-IeCKI/IC, JICKCUKO-TPAMMATUUYCCKHUEC, CTUIIMCTHYCCKUC 0COOCHHOCTH
AHTJIUMCKOTO S3bIKa U €TI0 OTIMYHE OT POOHOIO A3BbIKA,

— OCHOBHBIC pa3/InduAa MMMCHbMEHHOM 1 YCTHOﬁ peuun;

— 0a30BbIC XapaAKTEPUCTUKH S3bIKa KOHKPETHOTO HANPaBICHUS MPOPECCUOHATBHOMN MTOATOTOBKH.

yMeTb:

— IlopoxnaTh aieKBaTHEIC, B YCIOBUSX KOHKPETHOM CUTYyalluy OOIICHWSI, YCTHBIE U MUChMEHHBIC
TEKCTHI;

— p€ajin30BaTb KOMMYHUKAaTHUBHOC HAMCPECHUE C LICJIBIO BO3,HCﬁCTBPI$I Ha IMapTHEPa 110 O6H.[CHI/IIO;

— AQACKBATHO IIOHMMATb W HHTCPHPCTUPOBATHL CMBICII W HAMCPCHUC aBTOpa IIPH BOCIPUATHU
YCTHBIX U MMCbMCHHBIX aYTCHTHYHBIX TCKCTOB,

— BBIABJIATH CXOACTBO M Pa3iMiudg B CUCTEMAX POJHOIO U aHTJIUHCKOTO SA3bIKA,

— TMpPOSABIATH TOJEPAHTHOCTb, AMIIATUIO, OTKPBITOCTb M JIpY)KeIroOue MNpu OOLIEHUH C
IIPEACTABUTEISIMU APYTON KYJIbTYpPHI.

BJIa/1eTh:

— MeXKyabTypHOU MPOPECCHOHAIBHO OPUEHTUPOBAHHOW KOMMYHHUKATUBHOW KOMIIETCHIIUEH B
pa3HBIX BUJAX pEUYEBOM AesITeIbHOCTH Ha ypoBHE Cl;

— COLMOKYJIBTYPHOW KOMIETEHLIUEH 7151 yCHEeIHOTO B3aMMOIIOHUMAaHUS B YCIIOBUSIX OOLIEHUS C
NPEJCTaBUTENISIMU IPYTON KYJIbTYpBI;

— pa3IMYHBIMU KOMMYHHKAaTUBHBIMU CTPATETUSIMU;
— y4eOHBIMU CTPATETUSAMH JIJIsi OpTaHU3AIMH CBOCH YUeOHOU e TeTbHOCTH;

— cTpaTerusiMu peIeKCUU U CAMOOIIEHKH B IIETISIX CAMOCOBEPIICHCTBOBAHUS TUYHBIX KaueCTB U
JOCTH)KEHHI;

— pa3HBIMU IIPUEMaMH 3alIOMUHAHHS U CTPYKTYPUPOBAHUs YCBAaUBAEMOr0 MaTepHANIa;
— VIHTepHEeT-TeXHOIOTUAMH JUIsl BIOOpA ONTUMAIIBHOTO PEeXMMa MOTYUYeHUsT HHPOPMALINY;

— ONPE3CHTAINOHHBIMHA TCXHOJIOTUAMUA JIJIA COO6H_[6HI/I$I I/IH(I)OpMaI_[I/II/I.

TeMbl U pa3jeiibl Kypca:
1. KoMmmyHukanus

PeueBoii aTHKET B KYJIbTYpax pa3HbIX CTPaH, IMCbMCHHAS KOMMYHHUKAaUA, pPEAKHUEC U UCUC3AI0IUC
SA3BIKH, 0COOEHHOCTHU 06H_IGHI/IH o Teﬂe(l)OHy, SA3BIKM HAITMOHAJIBHBIX MCHBIIIMHCTB.



KoMMyHUKaTUBHBIE 3aJaud: HAy4YUThCA BBIABIATE M yYMETh OXApPAaKTEPHU30BaTh OTJIMYHS B
pPEUYEBOM TUKETE KYJIbTYP Pa3HbIX CTPaH, 3HaTh 0COOEHHOCTH MEKKYJIbTYPHOTO OOIICHHS. Y METh
OXapaKkTEepU30BaTh M CPAaBHUTh TPAAULMOHHBIE MUChMA, SMS-COOOIIECHUS W 3JICKTPOHHBIC
NUCHhMa, OTIMCATh MX MIPEUMYIIecTBa U HeocTaTKu. CrienaTh COOOICHNE O PEAKHIX U MCUE3AI0LIIX
s3bIKax. Pa3pemuTs mpobIeMHyI0 CUTYalnIoO BO BpeMsl Tele(h)OHHOTO pa3roBopa.

Jlekcuka: BbIpakeHUs ((Ppa3eosiorTHYecKue BBHIPAXKCHUS W UIMOMBI) Ha TEMY MEXKIMYHOCTHOTO
(BepOampHOTO M HEBEpOATBHOTO) W MEXKKYJIBTYPHOTO OOIICHHUS. BbIpakeHus, CBS3aHHBIE C
TPATUIIMOHHBIM  MMUCBMOM, SMS-cOOOMEHUSIMA W 3JCKTPOHHBIM NHUChbMOM. JIekcuka,
OIKCHIBAIOIIAS PEJIKUE U HEOOBIYHBIE S3BIKU. YTIpaBJICHUE T1aroyioB. Peuebie kimmie. TUTUYHbIC
paspenieHus MpoOJIEMHON CUTyalluy BO BpeMs TejleOHHOTro pa3roBopa. THITUYHBIC BRIPAKCHUS
JUTSL UCTIOJIB30BaHUS B INYHOM ITHCHME.

['paMmarnka: TUOBI BOIPOCOB (BOMPOC K TOMJICKAIIEMY, KOCBEHHBIH BOIPOC, BOMPOCHI C
npeioramu). Bpemena Present Perfect Simple, Present Perfect Continuous. Dmumncuc.

doHeTHKa: BCIIOMOraTelbHbIC TJaroJibl have, been.
ITuceMoO: HanMcaTh JUYHOE ITMCHhMO Apyry.

UreHne/ayaupoBaHHue: CIOCOOBI pACIO3HAHUS 3HAUCHHMS HEM3BECTHBIX CIIOB. PaspemieHue
pOOJIEMHBIX CUTYyallMil BO BpeMs Telle(OHHBIX pa3rOBOPOB.

2. IlyremecTtBus

[TyremecTBus U NPUKIIOYEHUS, YyBCTBA U 3MOLMHU, MOE3IAKU C OOpa30BaTEIbHBIMU LIEISAMHU,
OpraHu3aius Noe3/10K, NpoOJEMHbIE CUTYAl[MH BO BpEMS IIyTEIIECTBUM.

KOMMYHI/IKaTI/IBHLIe 3alauu: YMETb paCCKa3aTb 00 H3BECTHOM MYTCIICCTBCHHUKE U COCTAaBUTb
6Horpa(1)1/1qecm/n71 OYCpK, pacCKa3aTb O CcOOCTBEHHOI IIOC3AKE M IIOACIUTHCA BIICUHATIICHUAMHU O
Hel. Pacckazate o JHROOAX, COBCPIIMBIIUX HEOOBIYHBIE NOCTYIIKH, OAaTb UM XapaKTCPUCTHUKY.
Pacckazate 00 06y11a101111/1x Ioe3JKax, COCTaBUTb U OIIMCATh IIJIaH o6yqa10mel71 IIOC3AKH.

Jlekcuka: cioBa W BBIPAKECHMS, CBA3aHHBIE C MECTa OTAbIXA, BUIAMH JESITEILHOCTA BO BpEMs
nyremectBuil. IlpuararenbHple, ONMUCHIBAIOIIME YYBCTBA M OMOLMU. AMEPUKAHCKUU H
OpUTAaHCKUN BapUAHTHI JIEKCUKU MO TeMme MyTemecTBus. JIeKcHMKa, ONMMCHIBAIONIAsT KauyeCTBO
OKa3aHUs TYPUCTUUYECKUX YCIyT. PeueBbie KiuIle, CTIOb3yeMbIe JJISI BRIPAKEHUS KATOOBI.

I'pammaruka: Bpemena Past Simple, Past Continuous, Past Perfect Simple, Past Perfect
Continuous.

®doHeTHKa: ynapeHue B MpujarareibHbiX. DOHETHUYECKHE OCOOCHHOCTH aMEPHKAHCKOTO U
OpUTAHCKOTO BapUAHTOB aHTJIMKACKOTO si3bIka. IHTOHAIMS B BOCKJIMIIATEIIbHBIX BBIPAKEHUSX.

[TuceMmo: HamucaTh MUCHMO Kano0y.
3. bynymee: pabota, 06pa3 »U3HHU, OTIBIX

[Ipodeccun Oymymiero, oOpa3oBaHWE W 3HAHWS, OpraHU3ANMS BPEMEHHU, IUIAHUPOBAHUE
Oyymiero, TEXHOJIOTHHU OyayIiero u 00pa3 »Xu3Hu, paboTa 1 yCcIoBus pabOTHI.

KomMmyHHKaTHBHBIE 3aJauu: yMeTh pacckas3aTb O mnpodeccusx Oynymero. OOCyauTh, Kakue
KadyecTBa HEOOXOAMMBI, YTOOBI OCTaBaThCs BOCTPEOOBAHHBIM CIEIIMATMCTOM Ha PHIHKE TpYy/a.
OO6cynuTh COOTHOLIIEHHE pabovyero U cBOOOJAHOTO BPEMEHH, ONHUcaTh IUIaHbl Ha roj. O6CyauTh
COOTHOILIEHUE JECHEKHOW IIEHHOCTM M HEMAaTepHalbHOM IIEHHOCTH Belled. Bpickas3arsb



MPEANONOKEeHUsT 00 W3MEHEeHHMsIX oOpa3a >KM3HM Jrojed dyepe3 1Atk Jjer. OOcyauTh
nmponsomicAmunue M3MCHCHUSA B YCJIOBUAX paGOTBI M BbICKAa3aTh MNPCAIOJIOKCHUE O 6YI[YH_II/IX
U3MEHEHUSAX B YCIOBUAX pabOTHI.

Jlexcuka: mpodeccuu. Jlekcuka mo Teme OOy4YeHHE, MBIIUICHUE W 3HAHUSA. Y CTOHYHBBIC
BbIpaxkeHHUs ¢ time W money, gold. Jlekcuyeckue eAMHUIIBI, UCHOIB3YeMbIE ISl BBIPAXKCHUS
BepoATHOCTH. CBs3ylOIIME CJIOBa W BBIpAXKEHHs [UIs HamucaHus 3cce-MHeHus. CroBa u
BBIPXXEHH S, OMUCHIBAOIINE YCIOBHS paObOTHI U pabouyto cpeny.

I'pammaruka: croco6sl BeIpakeHus: Oynymiero Bpemenu (be going to do smth, Present Simple,
Present Continuous, Future Simple, Future Continuous, Future Perfect, Future Perfect
Continuous), c10BooOpa3zoBaHue - npedukch —ance, -dom, -ence, -ery, -ity, -ment, -tion.

@oHeTnka: OCOOCHHOCTH TPOM3HOIIEHUS 3ByKa ‘I, ymapeHne B CyIIECTBUTEIbHBIX,
MHTOHALIMOHHbIE OCOOCHHOCTHU BBIPaKEHUsI OIPEAETIEHHOCTH.

[TuchMoO: HamUCaTh ACCe-MHEHHE.
4. CriocoOHOCTh K TBOPYECTBY

H300peTaTelbHOCTh M TBOpPUYECKHME UJCH, KpeaTHBHAs Cpeda, HEOOBIYHbIE CIOCOObI
CaMOBBIPQKEHHUS, POJIb METOJOB OOyYeHHUS U JIMYHOCTU YYHUTENs B Pa3BUTHH TBOPUYECKHUX
crocoOHOCTeH, TBOpUeckue tuuHocTy nepuoa [IpexkpacHoit amoxu Bo @paHiuu.

KoMMyHHKaTHBHBIE 3a/Ja4d: YMETh ONHUCATh W MPEACTaBUTh u300pereHune. OnmcaTh CBOU
BIICYATJIICHUS, KacarOUIMecs OpPraHu3aludyd TBOPYECKOM JACATENIBHOCTH M CPAaBHUTh HX C
BIICUYATIICHUSIMH  JIPYTUX YYaCTHUKOB KOMMYHUKALMU. YMETh OOBSICHUTH BBIOOp WK
npeanouTeHue. Bplpa3uTh cBO€ MHEHME U IMOMNBITATHCS M3MEHUTh 4dyxoe MHeHue. Craenartb
KOPOTKYIO IIPE3EHTALUIO O TBOPYECKOU JIMYHOCTH.

Jlekcuka: cioBa W BBIPQXKEHUS JUISL ONUCAaHMUA M300pEeTeHHsT M  HPUHIUIIOB  €ro
¢bynkunonupoBanus. IlpunararenbHble Ui OMMCaHUS PaboOYero MecTa, CHOCOOCTBYIOLIETO
Pa3sBUTHIO TBOPYECKOTO MOTEHIMAIa pabOTHUKA. JIEKCeMBI, CXOXKHUE MO CMBICITY WIN 3BYyYaHHIO,
KOTOpble ~ HEO0OXOAMMO pa3nuyarb. AOCTpakTHbIE CYIIECTBUTENbHBIEC, OMNMCHIBAIOIINE
OIPEACIEHHYIO HCTOPUYECKYIO JIIOXY.

['pammaTHika: TepexoJHbIe/HENIEPEXOIHbIE TIJIarojbl, NPSIMOE M KOCBEHHOE JOIOJIHEHUE,
MACCUBHBIA 3aJlor JIMYHBIX (OpPM TJaroyioB M €ro ymnorpeOieHue, riaroisl have u get B
Kay3aTUBHOUN (YHKIIMH.

donHeTHKA: peaAynupOBaHHBIC (I)OpMLI riaroJa to be, MMPONU3HOIICHUE CXOKUX I10 3BYyUaHUTIO CJIOB,
BOCXO/ISIIE-HUCXOAAIIMNN U BOCXOOAIIMK TOH JJI1 CMATYSHUS KaTCropu4HOCTH HCCOIJIaCus.

[TuceMo: HanKcaHue KpaTKoro U3JI0XKeHUs (summary). PasroBopHble kiuiiie: cioBa U Gppasbl AJis
BBIPQXCHUSI MHEHUSI U NIEpEeyOeKICHMUSI.

AynupoBaHHe: yMEHHUE paclo3HaBaTh (Ppa3bl C OMYIIEHHBIMU COTJIACHBIMHU HA CTHIKE CIIOB.
5. Pazym

[TamsTh ¥ BHUMaHUE, SMOIMH U MOBEJEHHE, COCTOSIHUE CKYKU U KilacCU(UKAllMKA BUAOB CKYKH,
MUQBI O JIEBO- U MTPABO-TIOJIYIIAPHOCTH, BUBI IPOOJIEM U CTIOCOOBI UX PELICHHUS.

KOMMYHI/IKB.TI/IBHLIC 3agauu: YMCTb T'OBOPUTH O ACTCKHUX BOCIIOMUHAHUAX, SMOIUAX U TOBECACHUN
B MOMCHTBI IICPCIKHUBAHUS COCTOSIHUM CKYKH. YMmeTh NPpEAJIOKUTE BBIXOHA, AaTb COBCT Kak



IOCTYNaTh B KpUTHUUECKOW CUTYaIMH, ApTyMEHTUPOBaTh CBOe IpeuiokeHue. OOCyauTh B mapax
U MaJIbIX TPYNIAax 3a U MPOTUB BBHICKA3aHHBIX NPEATIOKEHHM, IPUHATh HAUOOJIee ONTHMAIbHBIN
BapUaHT U U3JI0KHUThH B KPAaTKOH (popMe NPUHATOE pElIeHUE BCEMY KIlaccy.

Jlexcuka: clioBa U BBIPAKEHUS, CBSI3aHHBIC C ONTMCAHHEM BOCTIOMUHAHUN U MEXaHU3MOB PabOTHI
NaMsTH, @ TaKKe YyBCTB M SMOIIMIA, CBSI3aHHBIX C BOCIOMHUHAHUSIMU. Jlekcuueckue eauHUIIbI,
UCIIONIb3YEMbIEC NI ONUCAHUS COCTOSIHUSA CKYKH, IE€PEeKUBAEMON B pPAa3HBIX CHUTYyalMsIX.
Caszyromue ¢ppasbl 715 JOTHYECKOM OpraHU3alMyi YCTHOTO U MUCbMEHHOTO0 AucKypca. dpa3oBbie
[JIaroJibl ¢ YacTULAMU Up U out.

['pammatuka: riaroibl, TpeOyemble mocie cedst Gpopm MHOUHMTHBA WU repyHaus. [pyrue
UCTIOJIb30BaHUS HH(DUHUTHBA U TEPYHIUS TIOCIIE CYIIECTBUTEIIBHBIX U MTPUIaraTeIbHbIX.

@oHeTHKa: yMEHHE NPOM3HOCUTH (Hpa3oBbIC TIAroyibl C MPAaBUIBHBIM YAApeHHEM. YMEHHE
paccTaBisATh (pa3zoBoe yIapeHHE B YCTONUHMBBIX BBIPAKECHUSAX.

ITucemMo: Hamucanue a633].[a'I/IHCpr1(I_II/II/I. PaSFOBOpHHC KIIMIIC: CJIOBA M BbIPAXKXCHHUA JIA
MMpCIIOKCHHA BbIXOAa U3 Hp06J'IeMHOI71 CUTyalliu, Corjiacust Wi HECOorjiacus € NpeaJIOKCHHBIM
PCUICHUCM, 000CHOBaHHE PCUICHUA, BBIPAKCHUA COBETA.

Urenue: pacmo3Hanue (pas, HCIOIb3yeMbIX IS JOTHYSCKONH OpraHU3aIiH TEKCTA.
6. Coo01ecTBO

CwMmeleHue KynbTyp, TEeMaTUYECKUE OHIaiH-COOO0IIECTBA, ITIOCHI U MUHYChI MHAWBUIYaJIbHOTO U
COBMECTHOI'O IIPOKMBAaHMSI, 3aBUCUMOCTh IIPOBOJIMMOTO C CEMbEI BpEMEHHU OT BO3PACTa, MPOLECC
JokeHTpuukannu Ha npumepe Can-OpaHLKCKO.

KomMMmyHHKaTHBHBIE 3a/laud: yMETh ONHUCATh HPOMCXOXAECHUE M CErOoJAHALIHEEe COCTOSHUE
KYJIBTYp, IPUBHECEHHBIX M3 APYruX peruoHoB. IIpoanamusupoBaTb U 0OCYIUTh HNPUYMHBI U
HOJIOKUTEIbHBIE U OTPHUIATEIbHBIE CTOPOHBI TAKUX COBPEMEHHBIX SIBJICHMH, KaK HM3MEHEHHE
TUIIMYHOTO JIOMOXO3SMCTBA, MEPEHOC CYIIECTBEHHOM dacTu oOlieHuss B cdepy OHIaliH,
OJIHOBPEMEHHOE IOBBIIIEHNE Ka4€CTBA U CTOUMOCTH JKU3HH B FOPOJax.

Jlexcuka: ciioBa U BbIpa)KE€HHUS, HEOOXOIUMBIE JJIsl ONMCAHUS MPOoLiecca PUBHECEHUS KYJIbTYpPbI
Y TPAJULNN B CETONHAIIHUN KYJIBTYPHBIM KOHTEKCT, & TAKXKE JIEKCEMBI JUIsl ONTMUCAHUSI Pa3IMYHBIX
TUIIOB JOMOBJIaJIeHui. PacipocTpaHeHHbIe yCTOWUYUBBIE coueTanus ¢ raaronamu do, get, have u
T.1. Jlexkcuka, HeoOXxoauMas Juist pacKpbITUS TpadudecKu MPeACcTaBIEHHON HHpOpMaLUU.

FpaMMaTI/IKaZ APTUKIIA; JCTCPMUHATUBEI, KBaHTI/I(l)I/IKaTOpBI.

@doHeTHKa: BapuaHThl INpou3HeceHUs of, MosABIeHHWE B OErjJol peuyu COIJIACHBIX MEXIy
COCEICTBYIOIIMMH INIACHBIMH.

IIuceMo: omnmcaHue AuarpaMmbl. PaSFOBopHBIe KiMme: CJIoBa MW BBIPpAXKCHUA U Hadalla
HC(I)OpMaHBHOﬁ 6CCCI[BI C HC3HAKOMBIM YCJIOBCKOM.

AynupoBaHMe: yMEHHME pacro3HaBaTb M IOHMMAaTb HW3YYEHHBIM B pasjene JIEKCUYECKMH U
(doHeTHUeCKuil MaTepua.

7. IlpaBuna, HOPMBbI

[Tpectynnenne u mnpaBocyaue. I[IpaBuna Ha pabote, TpymoBas IUCUUIUIMHA. MOTHBaIMs.
ConuanbHbIe TPOOIIEMBI.



KoMMmyHUKaTHBHBIE 3aaud: TOTOBOPUTH O TPECTYIJICHUHM U TMPABOCYIAUH, OOCYIUTH C
co0eceTHUKaMH BUJBI MPECTYIUICHUH, WX TSHKECTh, BBICKAa3aTh CBOE MHEHHE O MPaBOCYAMHU,
HEOTBPATUMOCTH U aJIEKBATHOCTH HaKa3aHWsA. BwICiymaTh MHEHHE cOOECeTHHKA O IMpaBHIIaX,
YCTAQHABJIMBAEMBIX B KOMIIAHHSX JUIS COTpYyIHUKOB. ChopMyaupoBaTh M apryMeHTHPOBAHO
000CHOBATh CBOIO TOYKY 3PEHHUsI Ha MPOOJIEMY HCIIOJIIb30BAaHUS COLMANBHBIX CEeTe B pabouee
BpeMs. Paccripocuts cobeceTHIKa O €r0 OTHOIICHUH K MOTHBAIIMK COTPYIHUKOB METOJIOM KHYTa
U npstHuka. CpaBHUTH C TOMOIIBIO OPTaHM30BAHHBIX 1e0AaTOB CHCTEMBI YIIPABJICHUS KOMIIAHUSIMU
B 3aI1aJ{HBIX, BOCTOUHBIX KOMIIaHUsX U B Poccun.

Jlekcuka: clioBa W BBIP@KCHHUS, OTHOCSAIIMECS K NPECTYIUICHUIO M HaKa3aHWIO. [J1aroyiel ¢
yIpaBJICHUEM, HWCIOJB3YIOIIHECS IS ONHMCAaHWs pabouyux  oTHomeHWi. I[lpucraBkw,
JO0ABJISIONIME OTTEHKH CMBICIIA CYIICCTBUTEIbHBIM. PedueBbIe KIIUINE, HCIIONb3yeMbIe IS
BBIPAYKCHHS COTJIACHS, HECOTJIACHs, BBICKa3bIBaHHUS COOCTBEHHOTO MHEHHMsI. CIIOBa M BBIPAKEHUS,
yOexIarIme cooeceTHIKA.

FpaMMaTI/IKaZ HUCIIOJIB30BaHUC MOJAJIBHBIX IJIarojJoB, HMCHIINX OTHOIIICHHE K HaCTO?IHICMy
BPEMEHU M BBIPAKAIOIIMM PEKOMEHIAIMIO, 0053aTebCTBO, HEOOXOIUMOCTh, OTCYTCTBHE
HEOOXOJMMOCTH, pa3pelIeHue, 3amper, BO3MOXHOCTb. MoOJalbHBIC TJIarojbl, BBIPAXKAIOIINE
OPEMNONIOKEeHNE, OTHOCAIIMECS K  MPOUuIoMy.  Pa3roBopHoe — KIHINE:  BBIpaXKCHHE
COIJIACHSI/HECOTIIACHS, COOCTBEHHOIO MHEHHSL.

doHeTHKa: YAApCHUC B MHOT'OCJIOKHBIX CJIOBAX, CJIOBAX C MIPHUCTABKAMMU.

[Tucemo: HammcaTh yOeIUTENEHOE AIEKTPOHHOE MUCHMO € UCTIONb30BaHUuEeM 3()(hEKTUBHBIX CIIOB
Y BBIPQXKEHUM JUIsl TOCTUKEHUS 1IEJIH.

EAP: MoiaibHbIC IIaroJibl U UX SKBUBAJICHTHI B HAYYHO-TEXHHUYECKOM TEKCTE.
8. Crapoe 1 HOBOE

Nurepner Bemeid. YMmuble TexHosnoruu. [lokonenus X, Y u Z. Ena u ee MpOUCXOKICHHE.
PazBnekarenbHbie MmeponpusTusd. Pemecna.

KommyHuKkaTHBHBIE 3a1aun: oOMeHsAThCs MH(popMmarueidr o0 ynoOcTBe MHTEpHETa, OOCYIUTh
IOpeuMylIecTBa M HENOCTaTKM YMHBIX TeXHonorui. Onucate JtoJel, NpuHAAIeKaIUX K
nokoseHusM X, Y u Z. PaccipocuTh cobeceiHUKa O /1€ U €€ TPOUCXOKICHUN. APIYMEHTHPOBATh
CBOU TPENNOYTEHHUs OTHOCUTEIBHO pPa3BlIEKaTENbHBIX Meponpustuid. I[IpocmoTpers ¢uibM o
TPaJUIIMOHHBIX peMeciIax W TOJUCKYTHPOBATh O BIMSHUM pEeMece]l Ha MBIIUICHUE W
HallMOHAJIBHBIN XapaKTep.

JIekcuka: cioBa H BBIPpAXXCHUA, CBA3AHHBIC C YMHBIMU TCXHOJIOTHUAMMU. HpnnaraTeanme,
OITMCBIBAIOIHEC JHO,Z[GI\/'I, CJIOBa, O603H3H3.I-OH_[I/I€ cay. CnoBa u CJIOBOCOYCTAHUS, BBIpAXKAKOIINC
BIICHATJICHUA OT YBUJICHHOIO. BLIpa)KeHI/ISI, O603H3.‘-I&IOH_[I/IG peMeciia u1 ACATCIIbHOCTE C HUMU
CBA3AaHHYIO.

FpaMMaTI/IKaZ OTHOCUTCIIBHBIC ITPUAATOUYHBIC ITPCIJTIOKCHUA, TIPUIACTHBIC O60p0TBI. Pa3POBOpHLIC
KIIHUIIIC: q)pasm JJI1 BBICKAa3bIBaHUs BIICYATIICHUA O COOBITHH.

DoHETHKA: NTHTOHUPOBAHUE NIPETIOKECHHUS.
[TucbMo: HamMcaHue B MHTEpHETE 0030pa 0 HEJaBHO MOCEIEHHOM MEPOIPHUITHH.
EAP: npuuyacTHble 000pOTHI B HAYYHO-TEXHUUYECKOM TEKCTE.

9. Hounas »xu3Hb



Temublie nHU 1 Oenbie HOuU. Pa3nuunblit K1UMaT U CTUIb Ku3HU. COH, TUIIBI CHA. BiusiHUe TyHBI
Ha JKU3HENIEATEIPHOCTh YelioBeKka. BedepHue paspieueHus. BnusHue moroasl Ha GU3MUYECKOE U
YMCTBEHHOE COCTOSIHHE Y€JIOBEKA.

KomMmyHHKaTHBHBIE 331a4H: OOCYIUTh OCOOCHHOCTH MPOJODKUTEIILHOCTH AHS M HOYM B HAIleH
CTpaHe B 3aBUCUMOCTH OT BPEMEHHM I0/ia U CBSI3aHHBIM C 3TUM CTWJIb XKU3HHU. BhickazaTh cBOe
MHEHHE O TOM, HAaCKOJbKO Ba)X€H JUIs YeJIOBEKa JHEBHOW/HOYHOI COH. APryMEHTHPOBAHHO
U3NIOKUTH (aKThl O CHE, MHTEpecHble i cobeceqHuka. COBMECTHO C MapTHEPOM COCTaBUTHh
CIIMCOK COBETOB O TOM, KaK cOajlaHCUPOBATh CBOIO JKU3HEEATEIBHOCTh U BBIPA0OTATh CTPATErHI0
3n1opoBoro obpasza xu3zHu. OOMeHsAThCS HHPOpMAIMEl O BUIaX BEUYEPHUX pa3BICUCHUN.
OO6cyauth B rpymmax HauOojiee MHTEpPECHOE BpeMsrpenpoBoxiacHue. [locmoTpers ¢uibM o
BIUSHUM TIOroJbl Ha (U3MUECKOe U YMCTBEHHOE COCTOSIHHME YeJIOBEKa, BBIPA3UTh
corjiacue/Hecoriacue ¢ Bepcueil aBTopoB Gpuibma,

Jlexcuka: aOcTpakTHble NpuiiaraTesibHble W Hapeuus. CUHOHUMBI W aHTOHMMBL. CioBa u
BBIPDOKEHMS, OTHOCAIIMECS K TIPUBBIUKAM YEJIOBEKA, CJIOBA, OTHOCSIIMECS KO CHY U
00JIPCTBOBAHUIO.

['pamMaTuiKa: mpuiiarateibHbIe ¥ Hape4Hsi, KOHCTPYKIIMH, BBIPAXKAIOIINE MMPUBBIYKH YESIIOBEKA B
HACTOSIIEM U MPOILIOM. Pa3roBopHble Kiuiiie: Gppasbl, KCIOJIb3YeMbIE IJIsl TOTO, YTOOBI IPEepBaTh
co0eceIHuKa.

@oHeTHKa: NHTOHALIMOHHOE IOCTPOEHUE BEXIIMBOIO IIPEIIOKEHHUS.
[Tucemo: HanucaHue A0KIaaa (0TYeTa).

EAP: BBOJHbBIC KOHCTPYKIIMM B HAYYHO-TEXHUUYECKOM TEKCTE.

10. YysctBa

YyscTBa, oumryuieHus. Bel Moxxere noBepsATh cBouM rIiazam? UyBcTBO omopa. BkycoBbie
ourymenus. Kade, peiHok. L[BeT, moyemy Mbl BUAMM IIBET, 3HAYCHHE LIBETOB B PA3IUYHBIX
KyJIbTYypax.

KomMMmyHUKaTHBHBIE 331a4i: 0OCYAUTH C APTHEPOM OCOOEHHOCTH BOCIPUSATHUS OAHOM U TOH ke
KapTUHKU. BBIACHUTH B Ipymie, 4To MOHUMAaeTcs 1o wutozneid. OOMeHsThCs nHpopManuen o
BeIMKUX MHcTU(UKaTopax. I[IposBUTH 4YyBCTBO 1OMOpa, BCIHOMHUB 3a0aBHYIO HCTOPHIO.
[Tonenutbest ¢ mMapTHEPOM CBOMMH BKYCOBBIMM IpHUcTpacTUsiMU. [loenutbes BOCTIOMUHAHUSIMU
0 cBoeM HauOoliee 3allOMHHMBIIEMCS BU3UTE B Kade, Ha pbiHOK. [IpocMmoTpers puimbM o TOM,
MOYeMy Mbl BUAUM I[BET U UTO OH 0003HAYaeT B pa3HbIX KynbTypax. OOCYIUTh B TpyIIax cBOI
JHOOMMBIN IBET U BBIICHUTH Y APYTUX UX IPEINOYTEHHSI ¢ 000CHOBaHMEM BHIOODA.

Jlekcuka: CJIOBa-CHMHOHUMEI, 0603Haqa10u1ne CMOTpPETh, B3IJIAA. OnucarenbHbBIC MpujIaraTCJIbHBIC.
I'marosl YYBCTBCHHOT'O BOCIIpUATUA.

FpaMMaTI/IKaI MOPAIOK CJICAOBAHUA MPpUJIAraTCIbHBIX MEPECA CYIICCTBUTCIBHBIM, IMTPEATIOKCHUA C
coro3aMu, ycioBHble mpemioxkenuss 0 m 1 tuma. PasroBopHble kiumie: (paszbl BeXIHBHIE
YTOYHAIOOIUE BOIIPOCHI.

®doHeTHKa: MHTOHALIUA B BOIIPOCHUTCIIBHBIX U YCIIOBHBIX ITPCAJIOKCHUAX.

[Tucemo: HamucaTb NOAPOOHOE OINMMCAaHUE CHEHbl C HUCIOJb30BaHUEM IpHJIaraTelbHBIX,
KOHILICHTPUPYSCh Ha CBOMX OLIYLICHUSX.

EAP: coro3HbIe MMpCaAJIOKCHUS B HaquO-TeXHHqCCKOﬁ JIATCPAaTypeC.



11. CpencrBa MmaccoBoit nHopmaIuu

TeneBuneHue, NpeaNOYTEHUS IPU NPOCMOTpe INporpamMM. HOBOCTH, NO3UTHUBHBIE HOBOCTH.
CoBpeMeHHbIE cIT0coObI pacrpocTpaneHust HoBocTel. HTepHeT. BupycHbie Buzeo.

KoMmMyHUKaTHBHBIE 3a/1a4i: 0OCYAUTH CBOM IPUBBIYKH B IPOCMOTPE TEIEBU3MOHHBIX ITPOTPaMM,
pacckaszarb O JoOMMOH mporpamme. OOMeHAThCs HMH(pOpPMAaNUE O COBPEMEHHBIX CHOCO0ax
HOJTYYeHHS IMOCIECTHUX HOBOCTEH. BBIpa3suTh CBOE MHEHHE O POJIM MHTEPHETAa B COBPEMEHHOM
obecTBe. BBISICHUTD B TpyIIe, 4TO TAKOE BUPYCHOE BUIEO0, IPUBECTH APTYMEHTHI B TIOJIB3Y WM
NPOTUB BUPYCHBIX BUaeo. OOCYANTH NMEPCHEKTHBBI PAa3BUTUS MHTEPHETAa M JPYIHX CIIOCOOOB
nonydeHuss uHpopmanuu. Ilokasarh mpe3eHTAaUI0 B TpyImne IO CPEeICTBaM MacCOBOM
uHpOpMaLnH.

Jlexcuka: clioBa U BBIPOKEHUS, OTHOCAIINECS K Mpe3eHTaluu HoBocTel. ClloBa, OTHOCSIIHECS K
dopmansHOMYy/HehopMabHOMY peructpy. [lpunaratenbHble, 0O0pa3oBaHHBIE TPU MOMOIIU
cyddukcon. ['maromnsl, ynorpedisieMbie B KOCBEHHOH peuH.

I'pammaTHKa: KOCBEHHas pedb, CIOKHONOIYMHEHHBbIE IpEAJIOKEHUA. Pa3roBopHbIe KiMILE:
¢bpa3bl  ans  noaydeHus HHpopMmanuM, (pasbl, HUCHONb3yeMble BO BpeMs IyOJIMUYHBIX
BBICTYIUICHHH.

DoHETHKA: MPOU3HOIIEHUE CI0KHOMOIYUHEHHBIX MPEITI0KEHUM.

[TuceMmo: HamucaTh 3cce-MHEHUE, UCTIONB3YS (POPMaIbHBINA PETUCTP JCKCUKU.
EAP: c10)XKHONOIYMHEHHBIE NPEIOKEHNS B HAYYHO-TEXHUYECKOM JINTEPATYPE.
12. Dransl KU3HUA

CeMbst 1 B3aMMOOTHOIIICHHUS B CEMbe. DTallbl )KU3HU U BEIOOD, KOTOPBIH coBepiiatoT qroau. Cambie
OoJbIIMe coKaldeHUs B )KU3HU. Xunctepsl. Pednexcus. J(unactun.

KoMMyHUKaTHBHBIE 33J]aul: TOTOBOPUTH C MMAPTHEPOM O CEMbE U BBISIBUTH UJICATBHYIO MOJIENb
B3alMOOTHOIIEHUH B ceMbe. [loroBoputh 00 3Tamax *KU3HEHHOTO MYTH W Ba)KHBIX pEIICHUSX,
KOTOpBIE NMPUHUMAIOT JIIOAU. B MamnbIx rpynmnax oOCyIuTh CBOM CaMble OOJbIINE COXKAJICHUS B
KHU3HH, ClIeNIaTh 00001IeHNs O YeM OOJIbIIe BCEro COXKaNEIOT Joau. B (hopme opraHn3oBaHHBIX
ne0aToB 00CYIUTh XUIICTEPOB M UX CTHIIb kU3HU. [IpocMoTpeTs ¢puinbM o Yepuwmiiie, o0CyIUTh B
napax JOCTH)KEHUS M COXKaJIEHUs OJIMTUKA. BRICTYNUTh ¢ mpe3eHTaluei ouorpaguu n3BecTHON
JUYHOCTH, 0OCYUTH B IpyIIIE.

Jlekcuka: cioBa u BBIPAXKCHUA, OTHOCAIIHUECAd K CEMBEC W B3aUMOOTHOIICHHAM B CCMBE.
Bolpaxkenus, oTHocsuecss K BbIOOPY >ku3HEHHOro myTu. ClioBa, BhIpa)karolllie BOCXUIIEHUE.
PasroBophble kuie: ¢ppassl 17151 yTOUHEHHsI UH(OPMAIUK, BEIPaXKEHHS CBOSH TOUKH 3pEHMSL, IS
IpepbIBaHMs cCOOECEeTHUKA.

['pammMaTika: HepeaJbHbIC YCIOBHbIE MPEIOKEHUS 2,3 U CMEUIaHHOTO THUIA, MpeasioxkeHus ¢ |
wish, if only, cioXxHbBIE TpUIaraTeNbHbIE.

DoHETHKA: MPOU3HOIICHUE CIOKHBIX MPUIIAraTeIbHBIX.
[TucbeMo: HanmKcaTh U30KEHUE TI0 TIPEITIOKEHHON CTaThe.
EAP: cnoxxHble c10Ba B HAy4YHO-TEXHUUECKOU JTIUTEpaType.

13. U3menenue



HCHTGJ’IBHOCTB YCJIOBEKAa U €€ M3MCHCHHUA B HCTOPUHU, OCHOBHLIC TPCHIAbLI B BCACHUU 6H3Heca,
CpaBHCHHC JXU3HU BUCpPA U CCT'OOHA.

KoMMyHUKaTHBHBIE 33JJa4ul: OIIMCAHUE U CPaBHEHUE CTHJIEH >kHU3HU B 20-M U 21-M Bekax ¢ TOUKU
3peHUs TPAHCIIOPTa, OOIIEHUs, paboThI, yueObl. [loroToBKa MUHU-TIPE3CHTAIMN 00 H3MEHEHUSIX
paboThl NMpEeATIOKEHHON KOMIAHUM B COBpPEMEHHbIX Ou3Hec peanusx. OOcyxieHue B Ipyrie
OCHOBHBIX TEHJICHIIUI B MOJEPHU3ALMH U Pa3BUTUS TOPOJIa UM CTPaHbl, yMEHUE JeNIaTh 3aMETKU
OpU YTeHUM Tekcra. Pa3BuTHe HaBBIKOB mepenaud rpaduueckol MHpopManuM B yCTHOH U
NUCbMEHHOH (opMme.

Jlexcuka: ¢pasbl, UIUOMBI, OMHCHIBAIOIIME BpeMs. TepMUHBI, HCIOJNb3yeMble NPU BEJCHHUU
JUYHOTO cloBaps. ['pamMoTHas paboTa ¢ CyIIECTBYIOIIMMH HMHTEPHET-MCTOUHUKAMH JUIS
OTpeNieNIeHUs] HEOOXOJMMOTO 3HAYeHHs HCKOMOTo CiioBa. PedeBble KIWIIE, TUIUYHBIC IS
onucanus rpaduka, rucrorpaMmel. PaboTta ¢ gppazoBeIMU TiarosiaMu, onpesesneHre BEpHOrO U
HY’KHOT'O 3HAQU€HHMs CJIOBA B CIIOBape.

['pammaTHka: crnocoObl M THUIBI CpaBHEHHUs MpuiarateibHbix M Hapeuuid, Continuous forms
(mpoxokeHHbIE POPMBI).

[Tucemo: HammcaTh OTYET O POCTE HACENIEHUS B TPEX NPEMIOKEHHBIX CTpPaHaX HAa OCHOBE
rpaduKoB.

14. Ilogsuru

HuTepecHble 1 HEOOBIYHBIE CYIIECTBA U3 TUKOW pUpoibl. IHXKEeHepHbIe JOCTUKEHHS MPOIILIOTO
u Hacrosulero. HepopmanbHbie cooOlieHrst Ha TeMbI TIOBCEAHEBHON XKU3HU: TIEPee3/l, yCIeurHas
Kapbepa, moJiepxxanue 0ananca paboThl M TUYHON )KU3HU, IPUOOPETECHUS.

KOMMYHI/IKaTI/IBHI)IC 3aga4yu: BbBIPAXKCHUA C HAPCUUAMU, MCIIOJIB3YCMbIC IJId OIMMCAaHUA
HeoObIUHOTr0 B npupoje. IIpoBeaeHne UHTEPBBIO MapTHEPA HA TEMY JOCTUKEHUI B MHKEHEPUU.
OmnpeneneHue ypoBHS CIOKHOCTH MpeAsiaraéMblX KOMMYHUKATUBHBIX CHUTyallMi (JeKuus,
HeopmanbHOE OO0IIeHUE, yJacThue B (DOpMaIbHOM pa3roBOpe). YMEHHE JeNaTh 3aMETKH IMpHU
MPOCITYIIMBAHUHM ayTEHTUYHOTO TEKCTa, OO0CYXJACHHE MPOCIYIIaHHOTO ¢ mapTHepoM. KpaTkoe
COO0O0IIIeHNE O JTUYHBIX JOCTHKEHUSX C OMOPOM Ha U3YUYEHHBIHN CIIOBAph.

Jlexcuka: UCMONB30BaHKE KOJIJIOKAIH. PedeBbie Kiuiie, UCIOIb3yeMble ISl OMUCaHuUs TPoOIieM
U crioco0o0B ux pemieHus. Pabora co cioBapeM U HHTEPHET-pecypcaMu AJisl TPaBUIIBLHOTO BhIOOpa
cioBa B cioBocodeTaHWM. Dpa3bl, HUCHONIB3yeMble B BEICHHH HHTEPBBIO, OMPOCE HIU
cobOeceqOBaHUH.

['pammatuika: cioBocodYeTaHUs ¢ cylecTBUTeNbHbIMU, Perfect forms (mepdexrasie popmer).

[TucbMo: HanmucaTh KpaTKOe co/iepKaHUe NMPOCITYIIaHHOTO, YMEHNE 00beAMHUTh U CYMMUPOBATh
cxartoe cooOluieHrne 00 MHGOpMAIK B ayJJUPOBAHUN U TEKCTE.

15. Komanna

O6CY)K,Z[CHI/IC NOBCACHUA YCJIOBCKA B MNpClaraCMblX CUTyallUAX. Paznuunbie  crocoObl
BBIPpAXKCHUSA OTHOILICHHUSA K 06CTO$ITCJ'ILCTB8.M, HpOGHCMaM. Ycnex u HEyaa4du B pa60Te U JUYHOH
KH3HHU.

KomMmyHuKaTHBHBIE 33aud: UAUOMBI/(hpa3bl C 3aKperyieHHbIMU mpeaigoramu. OOcyxaeHue B
napax WiIM MHUHHU-TpyNnax JIOCTHXKEHUH B pabore u/win ydyeOe. BepHoe HHTOHAIMOHHOE
MCIIOJIb30BaHUE BCIIOMOTaTENIbHBIX [J1aroJIOB JUIsl yCUIICHUS BbICKa3bIBaHUA. MIHTepBbIO MapTHEpa
110 TEMaM, CBSI3aHHBIM ¢ pabOTOM, ycriexaMy U HeyJadaMHu.



Jlexcuka: KOJUIOKallMW, MCIIONb3yeMble NIl OMUCaHUsl ycrexa W Heynad. dpa3oBbie II1aroJbl,
CHMHOHUMUYHBIE [0 3HAYEHHUIO T[JjarojaM akKaJeMHUYeCKOro aHTJIMICKOro. ACCOIMaTUBHOE
COOTHECEHME CHHOHHMMOB, OCHOBAHHOE Ha KOHTEKCTE M 0€3 MHCIOoNIb30BaHUS CJIOBaps.
Onpenenenue 3Ha4eHUs Ppa3bl/KOJUIOKAINH, U3MEHIEMOE NCIIOIb30BAHHBIM MIPEJIOTOM.

FpaMMaTI/IKaZ HCIIOJIB30BaHUEC BCIIOMOTI'aTCIBbHBIX IJ1arojioB JJIA IMOCTPOCHUA
BOl'IpOCI/ITeJ'IBHBIX/OTpI/II_IaTeJ'H:HBIX HpeI[J'IO)KeHI/Iﬁ U JJI YTBEPAUTCIBHBIX C LECJIBHO YCUICHUSA
BBICKA3bIBaAHUA.

[TuceMo: HamUCcaTh NPEUIOKEHUE 00 YIYUIICHHH pad0ThI KOMIIAHUH.
16. OTBETCTBEHHOCTD

Onpez[eneHI/Ie CTCIICHU HCO6XOI[I/IMOCTI/I BBIIIOJIHCHHUSA YKa3aHHWA WJIM IIpUKa3sa, I[I/I(b(l)epeHI_[I/IaI_[I/IH
MO3UTHBHOI'O MJIM HETaTHBHOI'O OTTEHKOB 3HAYEHUS BBICKA3LIBAHUSA B OHM3HEC Cpeac, KOppEKTHOC
HCIIOJIB30BaHHUEC (I)OpMaJ'II)HBIX " Ppa3roOBOPHLBIX (bpa3 JJIAA OITMCaHM A 3a00THI 1 BHUMAaHUS.

KOMMYHI/IKaTI/IBHI)IC 3aga4u: IMay3bl U CKOPOCTb pCHU B €CTECTBEHHOU KOMMYHHKAaIlUHU, T.C. B
pasroBope ¢ paboronaresieM, OM3HeC-MapTHEPOM Wi KoJuleroi. [Ipon3HeceHne onpeneieHHbIX
3BYKOB IIpHU CMCIICHUHU C TEMH WM UHBIMU — ACCUMMWJIAIMA, PEAYKIUA U T. .

Jlekcuka: cinoBa u BBIPpAXKCHUA, UCIIOJB3YEMBIC IUIsI OIIMCaHUA OTBETCTBCHHOCTU T'OBOPAIICTO.
CDpEISLI, pasiimdyaromuyecsa 3HA4YCHHUEM MM C€ro OTTCHKOM B CUTyallUsaxX C HeﬁTpaHLHOﬁ,
HeFaTHBHOﬁ, MO3UTHUBHOM SMOHHOHaHLHOﬁ OKpaCKOﬁ. YMeHue OIIPCACIINTG BBICKA3BIBAHUC I10
BBIIICYKA3dHHBIM ITapaMETpaM. Paznuums 3naveHnit OJHOI'O U TOI'O XK€ CJI0BA B 3aBUCUMOCTHU OT
KOHTCKCTA.

['paMMaTiKa: MOJATBPHOCTh B BBIPAKCHHH HEOOXOAMMOCTH H JOJDKEHCTBOBaHUS. Passive
constructions (TacCHBHBIE KOHCTPYKITHH).

[TuceMmo: HamucaTh 3cce, TPEACTABIISIONIEE IBYCTOPOHHUE apTyMEHTHI.
17. EAP (Aurnmiickuii 1y1s akaAeMHUYECKUX TIEJICH )

OCHOBHBIC HaBBIKU O6HIGHI/I$I B HaquOﬁ cpeac, MOHMMAHUC MW AHAJIIM3 TCKCTA HAYYHOI'O M
OKOJIOHAYYHOI'O  XapakKTepa, YMCHUC C(l)OpMy.]'H/IpOBaTL oejib " 3aJavy COOCTBEHHOTO
BBICKA3bIBaHU:A 110 TCMC CIICHIUAJIU3allhH.

KOMMYHI/IKaTI/IBHLIe 3aJauyd: MUHHMAaJbHBIN CJIOBApb, MOAXOMSAIIUNA  JJIs KOMMYHUKAIIUNU Ha
HAYYHBIC TCMbI.

Jlexcuka: u3yyeHue M OoTpabOTKa CJIOB M BBIPAXKEHHM, TUIMHWYHBIX A cTaTeil. XapakTepHble
pedeBble KIMIE, UCII0JIb3yeMble B HAYYHOM AucKypce. OCHOBHBIE TEPMUHBI, YIOTpEOIsieMble B
aKaJIEeMHYECKOM aHTJIMHCKOM.

I'pammatuka: participle (mpudactue), infinitive constructions (MHGUHUTUBHBIE KOHCTPYKLHUH),
gerund (repyHauii).

[TucpMo: HammcaHWe aHHOTAIMH K CTaThe. YCTHOE COOOIIEHWE COAEp)KaHUE CTaThH HaydHOTO
Xapakrepa.

18. Biacts

Brnacte wHauBHOyanpHOCTEW B oOmiecTBe. Molis W BIUSHUAE TPHUPOIHBIX SBICHUNW Ha
JEATeTLHOCTh YEJOBEKa. 3aBUCHMOCTh OT HWHTEpPHETa, HWHTEpPHET-TEXHOJMOTui. Bxiazg
WH()OPMAIIMOHHBIX TEXHOJOTHUN B pa3BUTHE Cep NeITeTbHOCTH YeJIOBEKa.



KoMMyHHKaTHBHBIE 3aJayd: ONUCAaHME MPEUMYLIECTB M HEJAOCTATKOB ypOaHM3aLUU C
IIPUMEHEHUEM CJIOB U BBIPAKEHUH, Npeu1okeHHbIX Y MK 117151 KoJIn4ecTBEHHON U Ka4eCTBEHHOMN
XapakTepUCTUK. lcnosb30BaHME COCTAaBHBIX IIPUJIATATENIBHBIX U CYIIECTBUTEIBHBIX C
MOCJIEAYIOLIUM BHEJPEHNEM UX B 00CYKJIEHUU YTBEPKACHUN B Iapax U MalbIX rpynnax. Benenue
pasroBopa ¢ NapTHEPOM C YYETOM COIJIACUSA, HECOIVIaCUs, IPOTHUBOPEYMM, BO3MYILEHUS,
HErOJIOBaHUS U IPYTUX SMOLIAMN.

Jlexcuka: (bpaSBI, YKa3bIBarOIIME€ Ha BCPHOC HCIIOJB30BaHUEC COIO3a B CIOXKHOIMOAYMHCHHOM
MMPEATOKECHUU. Bblpa}KeHI/Iﬂ C IpeajioromMm of JJIs1 BBIPpaXXCHHUA KOJIUYCCTBA, YUCIIa Yero-To/Koro-
T10. CoCTaBHEIC npujaaraTejabHBIC U CYIICCTBUTCIIBHBIC AJI4 OIIMCAaHHA HOBATOPCTBA B MHTCPHETE.

['pamMaTika: MNpUIATOYHBIE NPEVIOKEHUH B POy CIOKHOIOJYMHEHHBIX, quantifiers
(xBanTH(UKaTOPHI), emphasis (3Mda3za).

IInceMo: HamucaThb (bOPYM 10 IpCAIOKECHHBIM TEMaM, 00513aTEJIbHO MCITOJIb30BaHNE aKTUBHOM
I'paMMAaTHUKHU pa3jciia.

19. Urpa

OOcyx/IeHre TPEANOYTCHHH B PasIUYHBIX Ccdepax IKU3HH YeJIOBEeKa, WCIOJIb30BaHUE
He(hOpMATBHOTO M aKaJAEMHUYECKOTO CIOBaps ISl PACCYXKIEHUS O MPUOPUTETaX, MPOBEICHHE
CBOOOJIHOTO BpPEMEHHU, pa3IUYHbIE BHJBl OTIbIXa, BIUSHHE CTPECCOBBIX CHUTyalldd Ha
TPYAOCIIOCOOHOCTH U 3/I0OPOBBE.

KoMMmyHUKaTHBHBIE 3a/1a4M: BRIPAXKEHUS, XapaKTepHbIE IS OMUCaHUs peanouTeHuit. anomsl,
OMKCHIBAIOLINE CIOCOOBI paccnabienuss u ¢aktopel crpecca. OOcyxkaeHue ¢ MapTHEPOM
CUTyallui, MPUBOJALINX B HEroJoBaHHe. MHOrO3HAYHBIE CIIOBA U MX pasHOBUIHOCTU. Urpa B
MaJIbIX TpyNIax: Mpeacka3aHue SMOLUM MapTHEpa B MPEII0KEHHBIX CUTYAIUsIX, BEPOSTHOCTh U
BO3MO>KHOCTb MCIIOJIb30BaHMsI pa3rOBOPHOTO aHIVIMHCKOIO B AUAJIOTE C TAPTHEPOM.

Jlexcuka: ucnonb3oBanre would He TOJBKO B YCIOBHBIX IPEJIOAKEHUSX, IJIarojbl U IJIarojbHbIe
KOHCTPYKUUU U ONUCAaHUs IPEANOYTEHUN, Pa3Hble 3HAYCHUS OJHOIO U TOrO K€ CJIOBa B
3aBUCUMOCTH OT KOHTEKCTA, IPUMEHUMBIE B AKaJEMUYECKOM Cpelie pa3rOBOPHBIE KIIUIIIE.

I'pammatuka: would B pa3nuuHBIX BBIpaXEHHUSX, verb patterns (rjarojibHble HaTTEPHBI).

ITncemo: Hammcarthb PEBBIO (1)I/IJ'IBMa, KHUTH WK CIICKTAKJIAd IO MNPHUMEPY MNPCAIIOKCHHOIO MU
PaccCMOTPEHHOTO.

20. OMouuu U panuo

OOcyxieHne SMOIMOHAIBHBIX COCTOSIHUM, TPEIJIOKEHUE THUIOTE3, pPEeakiusi Ha COOBITHS,
WCIIOJIb30BAaHUE CBS3YIONINX CJIOB M KOHCTPYKITUHM B TEKCTE MJIM BHICKA3bIBAHUH, METAPOPUUECKOE
ONHUCaHNe COOBITHI B aKaJEMUUYECKOM aHTIIMHUCKOM.

KOMMYHI/IKB.TI/IBHLIC 3aavu: BBIPAKCHHUEC BCPOATHOCTU B IPOMIJIOM, HACTOAMICM U 6y11ymeM.
HpI/IJ'IaFaTCJ'ILHLIC U HOpHU4YacTUd, OIMMUCBIBAIOIMIUC OSMOLMOHAIIBHYIO OKPACKY BbICKAa3bIBaAHUA.
PeueBrie kiuie gis MFHOBCHHOﬁ, a TaKXKeC O6ILYMaHHOI7I pCaKknuu Ha COOBITHSL. BLICKEBLIB&HI/I}I,
aHaJIM3 U IIOHNUMAaHUC MCTa(I)OpI/I‘-ICCKI/IX KOHCprKHHﬁ.

Jlexcuka: Habop (pa3 mis ydacTus B OQUIIMATBHBIX TIEPErOoBOpPax Ha TEMBI, CBS3aHHBIC C
OusHecoM, yueboii u paboroit. Hapeuusi, moakperisitonmue BphICKa3blBaHNE KaK HETaTUBHOE, TaK U
IIO3UTHUBHOC. qbpaSOBI)Ie riarojipl, 4YacTo HCIIOJIB3YEMBIC B OIIMCAHHUU MBICIIUTEILHOMN
JCATCIIBHOCTHU U OMOIINOHAJIIbBHBIX HpOSIBJ'IGHPIfI.



['pamMmmatuka: BeIpaKeHHE HEpeaabHOCTH, linkers (ciioBa-cBsI3KM).

[Tucemo: HanucaTh maparpadpl WM YaCTH dCCE JJIS CaiTa, MPEACTABISIONIEIO PEKOMEHIAINN B
CJIOKHBIX KU3HEHHBIX CUTYaILHIX.

21. ITnactuk

Onucanue cBoiicTB MarepuanoB. KoppekTHOE HCIIOIb30BaHNE aKaIEMUYECKOTO U PA3TOBOPHOTO
SA3bIKA B 3aBUCHUMOCTH OT CUTYyalluH. Ymenue CKOHLCHTPHUPOBATHCA HA I'NIaBHOM B ayJAUPOBAHHWH.
Paccyxnenue, cpaBHEHUE U COTIOCTaBIICHHE (DAKTOB U JeTaleH.

KoMMmyHuKaTHUBHBIE 3a1a4u: OOCY)KICHHE OTIMYMA B MEAMIIMHE, OJSXKIC U JTOMOXO3SMCTBE B
npouioM W HacrosimieMm. IIpoBeaeHue Oecefpl ¢ MApTHEPOM C MCIOJb30BaHUEM (PpPa3oBBIX
rmaroyioB. PaccyxaeHue ¢ mapTHEPOM Ha TeMy Ba)XXHOCTH s3bIKa TeJla TPH ITYOJIMYHOM
BBICTYIUICHUH. Pa3nuunsi B BRIpaXE€HUN BEPOSTHOCTH U BO3MOXKHOCTH.

Jlexcuka: mpuiaraTenbHbIE, ONMCHIBAIOLIME CBOMCTBa MaTepuanoB. dpa3oBble I1aroyibl AJis
ONMCAHUA MPOLUIBIX IPUBBIYEK. Pa3InuHble KOJOKAIMK, XapaKTePHbIE ISl pAa3rOBOPHOIO S3bIKA,
HO NNPUMEHHUMBIE B aKaJEMHUECKOM.

['pammartuka: participle clauses (KOHCTpYKIIMU C TpUYACTHEM).
[TuceMo: HamKCaTh Acce «IPodIEMa-PEIICHHIEY.
22. EAP (AHrnuiickuii 1yist akaJleMUYECKUX TETIeil)

OCHOBHBIC HaBBIKH 06H_ICHI/I$I B HaquOﬁ cpeac, NMOHMMAaHHUEC U aHaJIu3 TCKCTa HAYYHOI'O H
OKOJIOHAYYHOI'O  XapaKTepa, YMCHUC C(bOpMy.]'II/IpOBaTL oejib " 3aJauy COOCTBEHHOI'O
BBICKA3bIBAHUA 110 TEMC CIICHIHMAJIM3allhH.

KOMMYHI/IKaTI/IBHI)IC 3aJa4dyu: MUHHUMAaIbHBIH CJIOBApb, HOI{XO[[HHII/Iﬁ Al KOMMYHHKAIMK Ha
HAayY4YHBIC TCMBI.

Jlekcuka: HN3YUCHUC U OTpa60TKa CJIOB U BLIpaH(eHHﬁ, TUIINYHBIX JJIs CTaTeH. XapaKTepHHe
PCYCBLIC KIUIIC, UCIIOJIB3YEMbIC B HAYYHOM JUCKYPCC. OcHoBHbBIC TCPMHUHBI, yrIOTpe6J'I$IeMBIe B
aKaJeMHYE€CKOM aHTIUMCKOM.

I'pammaruka: gerund (repynauit), relative clauses (OTHOCHTEIbHBIE TPUIATOYHBIC MPETIOKEHUS ),
formal English (popManbHbIii CTUIIB B @aHTTIUIICKOM).

[Tucemo: HamucaTh rendering pycCKOSI3bIYHOM CTAaThbU, YCTHOE COOOIIEHUE COAEp)KaHUE CTaThU
HAY4YHOTO XapakTepa.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiagHbie MaTeMaTHKA U (PU3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

AHIIMACKUN A3BIK U1 aKaJeMHuYecKuX 1esieii (ypopenb A1/C1)

Heab AMCHUNIMHBI:

@opMHUpOBaHHME W pa3BUTHE  MEXKYJIbTYPHOH  MIpoQecCHOHaTbHO-OPUEHTHPOBAHHOM
KOMMYHHKAaTHBHON KomreTeHnuud Ha ypoBHe A1/Cl mo oOmeeBpomneickoil mkaie ypoBHEH
BJIa/ICHUS MHOCTPAHHBIMHU SI3bIKaMU JUISl PELIEHUS] KOMMYHUKATUBHBIX 33]1a4 B COLIMOKYJIBTYPHOM,
aKaJleMUYecKoil M TpodecCHOHANbHO-IETIOBOH cdepax IesITEeNbHOCTH, a TaKXKe pPa3BUTHUS
po(hecCHOHANIBHBIX U JINYHOCTHBIX Ka4ECTB BBHITYCKHUKOB OakajiaBpuara.

3agauyd AUCHUILINHBI:

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

— COLMOKYJIbTYPpHAA KOMIICTCHLIUA: CIIOCOOHOCTH YUYUTBIBATH B O6H.[€HI/II/I pPEUCBOC U HEPCUCBOC
MOBCACHHUC, IIPUHATOC B CTPAHC U3YUACMOT'O A3bIKA,

— colMaJbHAs KOMIETEHIMsS: CIIOCOOHOCTh B3aMMOJIEHCTBOBATh C MAapTHEpPAMU IO OOIIEHHMIO,
BJIa/ICHHE COOTBETCTBYIOIIUMHU CTPATETUSIMU;

— JAUCKYPCHUBHAA KOMIICTCHIMA: 3HAHUC ITPABUJI ITIOCTPOCHUA YCTHBIX U IIMCbMCHHBIX COO6H.I€HI/II\/'I'
AUCKYPCOB, YMCHHUEC CTPOUTH TAKHC COO6H_IGHI/I}I 1 MIOHUMATb UX CMBICII B PCUYN APYIUx J'IIO,[[CfI;

— CTpaTCTrU4YCCKasd KOMIICTCHIMA: YMCHUEC IMOJIb30BATHCs HauoOoee Bq)(i)eKTI/IBHI)IMI/I CTpaTCrusiMu
Ipu pCHICHUH KOMMYHHUKATHUBHBIX 3a1a4,

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

— KOMIICHCATOPHAA KOMIICTCHLUA: YMCHUC IIPEOAO0JICBATDH KOMMYHI/IKaTI/IBHHﬁ 6apLep 3a CUCT
HCIIOJIB30BAHHUA U3BECTHBIX PCUCBBIX U METAA3BIKOBBIX CPCICTB;

— [IparMaTu4eckasi KOMIETeHIIMs; yMEeHHe BbIOMpaTh Hanbosee 3pGeKTUBHBIN U 11e1ec000pa3HbIN
c1oco0 BeIpaXKEHUS MBICIIH B 3aBUCUMOCTH OT YCJIOBUH KOMMYHUKaTUBHOTO aKTa M IOCTaBICHHON
3a/1a4H.

ITepedyenb miIaHMpyeMbIX pe3yJIbTATOB 00yYeHHs MO TUCHHUILINHE (MOAYJII0)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YJarOIIHECs TOHKHBI
3HATh:

- OCHOBHBIC q)aKTI)I, pcaiinn, UMEHA, NOCTOIIPHUMEIATCIbHOCTH, TpAAUIINHN 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 HANpaBJIeHUs MPO(ecCHOHAIBHOM MOAT OTOBKH.

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 INOHHWMAaTb W HHTCPIIPETHUPOBATH CMBICII W HAMCPCHUC aBTOpa IIpU BOCIPHUATUH
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:

- MEXKYJIBTYPHOH MPOPECCHOHATHHO OPUEHTUPOBAHHOW KOMMYHHKATHBHOW KOMITCTCHITUCH B
Pa3HBIX BHJAX PEUCBOH JiesATeIbHOCTH Ha ypoBHE B2/C1;

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

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

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

- Pa3HBIMH [IPUEMAMHU 3aIIOMUHAHUS U CTPYKTYPUPOBAHUS yCBAaUBAEMOI'0 MaTepHaa;
- 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. Vocabulary: 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. VVocabulary: 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. VVocabulary: negative prefixes. Grammar: object noun
clauses with that. Writing: effective hooks.

21. Reading into Writing
Jlexmms. Being Critical. Scientific Evidence. Critical Argument

.HeKI_[I/IH OXBaThbIBA€T BOIIPOCHI, CBA3aHHBIC C IIPUHOUIIAMHA Haquoﬁ ApryMmCcHTalnmm U
KPUTHUYCCKHUM aHAJIM30M HaquOfI MBICJIN.

HpaKTI/I‘IeCKOe 3aHATUC. I/ISY‘-IGHI/IG OpPUTrHHAJIbHBIX AHTJIOA3BIYHBIX cTaTeil MmO TeMaTHKe
JIEKIIMOHHOTO 3aHATUsA. Pa300p BONPOCOB CilylIaTesiei.

CamocTtosTenbHas paboTa. BeimonHeHue TecTOBBIX 3agaHuil. UTeHHE JOIMOJHUTEIHHON
JUTEPATyPhl U IPOCMOTP JTOMOTHUTEIBHBIX BUJEOMATEPUATIOB (CM. CIIUCOK JTUTEPATYPHI).

22. The Craft of Research Publications
Jlexmus: Starting Point. Research Questions. Formulating a Hypothesis.
UccnenoBarenbCkuil BONPOC U HAy4YHAsi TUIIOTE3A.

HpaKTI/IquKOG 3aHATHUC. I/IsyquI/Ie OpPUTMHAJIBHBIX aHIJIOA3BIYHBIX cTaTe Mo TeMaTHKe
JICKOIMOHHOI'O 3aHATHA. Pa36op BOITIPOCOB CJ'Iym&TCJ'ICfI.

CamocrositenbHass  pabota. BeinmoaHeHue TECTOBBIX 3anaHuil. YUTeHHE JOMOIHUTEIBHOU
JUTEPATYphl U IPOCMOTP JIONOJHUTENBHBIX BUIEOMATEPHUAIIOB (CM. CIIMCOK JIUTEPATYpPhI).

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

Cremuduka HanvcaHUs HAy4YHbIX NYOJMKalMii Ha OCHOBE YTEHHUS JIMTEpaTypbl IO TeMe
uccnenoBanus. CoctaBieHre aHHOTUPOBAHHOW OHOIHorpaduu.

HpaKTI/I‘-ICCKOG 3aHATUEC. I/I3yquHe OPUTHMHAJIbHBIX AHIJIOA3BIYHBIX cTaTeil MO TEMAaTHKE
JIEKIIMOHHOTO 3aHATHUs. Pa300p BOMPOCOB CllylIaTesei.

CamocrosrenbHas pa0Oota. BplmonHeHue TecTOBBIX 3ajaHuid. YTeHHe JOMOJIHUTETbHON
JUTEPATYphl U IPOCMOTP JIOTIOJIHUTENBHBIX BUJIEOMATEPHAIOB (CM. CIIMCOK JINTEPATYPHI).

24. The English Word
Jlexuus. Building Blocks. Forming New Words. Nominalizations.

Jlexiuss OXBaThIBACT BOMPOCHI, CBSI3aHHBIE C CO3JIaHUEM aKaJeMHUYEeCKOW TJIoccapus.
CnoBooOpazoBanne. Homunanuzanms.



[IpakTnueckoe 3aHsiTHe. V3yueHHe OpPUTHMHAIBHBIX AaHTJIOSI3BIYHBIX CTaTed IO TeMaTHKe
JIEKIIMOHHOTO 3aHATHA. Pa30op BOMpOCOB ciymiarenei.

CamocrtosTennpbHas paboTa. BeImonHEHHEe TECTOBBIX 3aJaHUil. YUTeHHE JOIMOJHUTEIBHON
JUTEPATYphl U MPOCMOTP JOMOJIHUTEIIBHBIX BUACOMATEPUATIOB (CM. CIIUCOK JINTEPATYPHI).

25. Vocabulary-Building Strategies
Jlexmmst. Noun Phrases. Strategic Language Re-Use.
Dealing with New Words

Crparerun (opmupoBaHus MTPOPECCHOHATHHOTO Te3aypyca. Meronuka pabOThl ¢ HOBBIMH
CJIOBaMH.

HpaKTI/ILIeCKOC 3aHATHUC. I/IsyquI/Ie OPUTI'MHAJIBHBIX AaHIJIOA3BIYHBIX cTaTe Mo TeMaTHKeE
JICKIMOHHOI'O 3aHATHA. Pa36op BOIIPOCOB CﬂymaTeHeﬁ.

CamocrositenbHass pabota. BeinmoigHeHue TECTOBBIX 3aiaHuil. YUTeHHE JOMOTHUTEIBHOU
JUTEPATYPhI U IPOCMOTP JOMOTHUTEIIBHBIX BUIECOMATEPUATIOB (CM. CIIMCOK JINTEPATYPHI).

26. Collocation and Corpus Searching
Jlekuus. Treasure Store. Concordancing. Concept Mapping.

[IporpaMMHble WHCTPYMEHTBI [UJIsl W3BJICYEHHUS YACTOTHOM TEPMHUHOJIOTUYECKON JIEKCHKH,
crenuGuUIHON /TS 001aCTH HCCIIEOBAHUS.

HpaKTI/I‘-IeCKOG 3aHATUC. I/I3y‘-I€HI/I€ OpPUTrHHAJIbHBIX AHIJIOA3BIYHBIX cTaTeil Mo TeMaTHKe
JIEKIIMOHHOTO 3aHATHUs. Pa300p BOMPOCOB CllylIaTesei.

CamocrosrenbHas pabora.  BplmonHeHue TecTOBBIX 3agaHMid. UTeHHEe TOMOJHUTEIHHON
JUTEPATyphl U MPOCMOTP JOMOJHUTEIBHBIX BUAEOMATEPHAIIOB (CM. CIIMCOK JINTEPATYPHI).

27. Presentations



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagapie MaTeMaTHKA U (PU3UKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

ApXuUTeKTYpa 00PTOBBIX BHIYUCIUTEIBLHBIX KOMILIEKCOB

Heab AMCHUNIMHBI:

- O3HAaKOMJIEHHE CTYIEHTOB C OCHOBHBIMU IPHUHIMIIAMU I[POECKTUPOBAHUS BBIUYMCIUTEIbHBIX
KOMIUIEKCOB COBPEMEHHBIX JIETAaTEJIbHBIX anmnapaToB Ha 0aze BcTpoeHHbIX BLIBM u passutue y
HUX HaBBIKOB KOMIUIEKCHOI'O I0AX0/a K OOOCHOBAHHOMY BBIOOpPY CpPEICTB BBIYMCIUTEIBHON
TEXHUKH Pa3IUIHOT0 Ha3HAUYCHMSI JIJIs1 KOMIUIEKCUPOBaHust 00pToBoro oobopyaoBanus. [logpooHo
paccMaTpuBalOTCS OCOOCHHOCTH CTPYKTYPHOH opranmu3anuu (GpyHKIHoHAIBHBIX y3110B BIIBM, a
TaK)Ke UX apXUTEKTyphl. [IpOBOAUTCS cpaBHUTENIBbHBIN aHAJIU3 COBPEMEHHBIX OT€YECTBEHHBIX U
3apyOeKHBIX BRIYUCIIUTEIHHBIX CHCTEM JICTATEIBHBIX armaparos (JIA).

3agauyd AUCHUILINHBI:

. OCBOGHHUE CTyJEeHTaMU O0a30BbIX 3HAHMII B O0JACTH AapPXUTEKTYPHOTO TMOCTPOSHUS
coBpeMmenHbix BIIBM u BIIBC;

. nprUoOpeTeHne TEOPETHUYECKUX 3HAaHUM B oOnacTh wu3ydenust apxutektryp BLIBM wu
noctpoeHus ctpykryp bIIBC;
. OKa3aHWE KOHCYJIbTallMi M TOMOIIM CTyJIE€HTaM B IPOBEIECHUU COOCTBEHHBIX

TeOpeTI/IquKI/IX nu 3KCHCpI/IMCHTaJ'IBHI)IX I/ICCJ'ICJIOBaHI/Iﬁ B O6J'IaCTI/I MOI[CJ'II/IpOBaHI/Iﬂ apXI/ITeKTyp
BLIBM;

. puoOpeTeHne HaBbIKOB PabOThI B CPEJie COBPEMEHHBIX Kpocc-cpeacTB pazpadoTku [10.
ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs 0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs JT0JIKHbBI

3HATh:

O (yH1aMeHTaJIbHbIE TIOHATUS U OCHOBHBIE KOHIIEMIINH, JIEKAIIHE B OCHOBE JIOTMYECKOTO
MIOCTPOEHHUS COBPEMEHHBIX OOPTOBBIX MPOLIECCOPOB;

0 MOPSIAKA  YMCIECHHBIX  BEIMYUH, XapakTEepHbIE JUI  Pa3JIMUHBIX TEXHUYECKUX
XapaKTEepUCTUK coBpeMeHHbIX bIIBM;

O COBpEMEHHBIE MTPOOIIEMbI BBIYMCIUTEIBHON TEXHUKH;

O HKCIEpPUMEHTAIbHbIE OCHOBBI Pa3pabOTKH U MocTpoeHHst apxuTekTyp BLIBM.



yMeThb:

0 abCTparupoBaThCsi OT HECYIIECTBEHHOTO MpPHU MOACIHPOBAHUU PEAbHBIX (DU3NIECKUX
CUTyalui;
O I10JIb30BaThCsl CBOMMHU 3HAHUSAMU JJIs pelleHus (pyHIaMeHTalbHbIX U IPUKIIAAHBIX 3aa4

N TEXHOJIOT'MYCCKUX 3a7a4,

O JIeNIaTh PABHIIBLHBIC BEIBOJIBI M3 COMTOCTABIICHUS PE3YIHTATOB TEOPUU M IKCIICPUMEHTA,

O MIPOU3BOJIUTH YHCIICHHBIC OICHKH T10 IMOPSIKY BEITHYHHBI,

O JIeNIaTh Ka4eCTBEHHBIC BBIBOBI MPU IEPEX0Jie K MPEIACIIbHBIM YCIOBHSIM B HM3y4aeMbIX
npoOsemax;

O BUJIETh B TEXHUYECKHX 3a7a4ax PU3NIECKOE COJICPIKAHNUE;

O OCBaMBaTh HOBBIC MMPEAMETHBIC 00JIACTH, TCOPETHUCCKUE TIOXOIbI M IKCIICPHUMEHTAIbHBIC
METO/INKU;

O MOJTyYaTh HAMITYYIIIHE 3HAYCHUS U3MEPSEMbIX BEJIMYUH U TIPABHIILHO OIICHUTH CTETICHb X
JIOCTOBEPHOCTH;

O paboTaTh Ha COBPEMEHHOM, B TOM UYHCIE W YHHKAJIbHOM SKCIIEPUMEHTAIHLHOM
000pyIOBaHUY;

O 3¢ (HEKTHBHO HCITOJIB30BaTh HHPOPMAIIMOHHBIC TEXHOJOTHU U KOMITBIOTEPHYIO TEXHUKY

JUIA JOCTHKECHU A HCO6XOIII/IMI)IX TCOPCTUUCCKHUX W NPUKIIAJHBIX PE3YyJIbTATOB.

BJIaJeTh:

O HaBbIKAMHU OCBOEHHS 0oJiblIOoro o0bemMa MH(OpPMALUU, B TOM YHUCIIE U Ha aHIJIMICKOM
A3BIKE;

O HaBBIKAMHU CAMOCTOSITENIbHON paboThI B 1aboparopuu u HTEepHETE;

O MIPaKTUKOM HCCIeI0BaHUS U PEIICHUs TEOPETUUECKUX U MPUKIIAIHBIX 33/1a4;

O HaBbIKaMU TEOPETHUECKOI0 aHAJIN3a PealIbHbIX 3a/1a4, CBSI3aHHBIX C XapaKTePUCTUKAMH U

CUCTEMOM KOMaH]l KOHKpeTHbIX MII.

TeMbl U pa3jaeiibl Kypca:
1. Apxurextypa coBpeMmeHHbIX bIIBM u BIIBC B aBHanimoHHBIX KOMIUIEKCAX 5-0r0 MOKOJIEHHUS.

IIporpammel co3nanust BbicOKOHaAekHbIX BI[BC. Opranuzanust CTpyKTyp BBICOKOHAIEHKHBIX
BIIBC. Metoap! onienku npouspoautesnbHocTH BIIBM u BIIBC. Konuenmus UMA.

2. Buyrpennnii a3pik BIIBM.

Knaccugukanus BHyTpeHHUX s3bIkoB. [IpencraBnenue omepannoB B BLIBM. Ocobennoctu
CTPYKTYpPbI KOMaH/1 ¥ CIIOCOOOB a/Ipecalliy ONEepaH/I0B.

3. Mecro BIIBM B CTpyKkType aBHAaMOHHOIO KOMIUIEKCA. (OCHOBHBIE ApPXUTEKTYpPHbBIC
ocobennoctu bIIBM.



Mecro bIIBM B cTpyKType ylpaBiIeHHs] COBPEMEHHBIM aBHALIMOHHBIM KOMIIJIEKCOM.
Hcropus nosiBieHus1, pa3BuTus 1 ocooeHHoctu coppemeHHbIx BIIBM. TTonsitue BIIBC.
Crpykrypsble cxeMbl BIIBM pas3inyHbIX TUIIOB U MX OCHOBHBIE XapaKTEPUCTHUKHU.

[TonsTHe 00 apxutekType npoueccopa. OCHOBHBIE ONPEIENEHUS U KOHLETLINUU TOCTPOEHUS.

O630p crpyktyp BIIBC coBpeMeHHBIX CcaMOJIETOB, HX KiIacCU(PUKalHUs W OCHOBHBIC
XapaKTePUCTHUKHU.

4. HanexHocTb 1 xxuBydecTsh bIIBM.

Crapmaptusanuss OOpPTOBBIX LU(POBBIX KOMIUIEKCOB yrpaBieHUs. OCHOBHBIC IOHSTHUSA
HazexxHocTH U xkuBydecTH BLIBM. Cpenctsa koHTposs u quarnoctupoBanust BIIBM. Biousiaue
CPEACTB KOHTPOJISI U IMarHOCTUPOBAHUS HAa MOKA3aTENN HAJIEKHOCTU U kuBydecTd bLIBM.

5. OcHoBHbIe popMmaThl KOMaHA coBpeMeHHbIX BIIBM.

OcHoBHble opMaTel koMaH[ coBpeMeHHbIX BIIBM, ynudukanus cuctemsl komana BIIBM Ha
npumepe MIL-STD-1750A. [Ipumepbl BHYTPEHHUX SI3bIKOB COBPEMEHHBIX U MEPCHEKTHUBHBIX
BIIBM. TenneHumu pa3BuTHs BHYTPEeHHHX s3bIKOB BI[BM. IloHsATHE MamIMHHO3aBHCHMOIO
A3bIKA, S3BIK accemOmepa coBpeMeHHbIx BIIBM.

6. IIpumepsI apXUTEKTYp OTEYECTBEHHBIX U 3apy0OexxHbix BLIBM.
CewmetictBo BIIBM "T'amma" (LIBM80-30xxx);

BIIBM c apxurextypoii "[Touck" (A-2009, [1-100 u T.1.);

32-x pazpsanbie BLIBM c apxutextypoit VAX-11,
RISC-nporeccops! B epCcreKTUBHBIX CUCTEMAX;
Muxkpomnporieccopst pupmbl IBM ( 80386, Pentium);

CewmetictBo BIIBM "Baretr" (apxutekrypa MIPS-I-1V, IIBM90-6xx);
CewmetictBo BILIBM "Onb0pyc -90mukpo" (apxurekrypa SPARC).
7. CpencrBa uHpopMalMoHHOro oomMeHa MHoromammHHbIX BI[BC.
OcnoBubie toHsaTus o BIIBC.

[Tpunuunsr oomena nugopmanueit B BIIBM u BIIBC.

Tumnbl mapasuienu3Ma BEIYUCICHUH U peKOMeHTyeMble CTpYKTYpbl BC 11t ux peannzarum.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHe B JKOHOMUKeE

APXUTEKTYpPa COBpeMEeHHbIX MHUKPOINPOLECCOPOB U KOMIIbIOTEPHBIX Mi1aTdopm

Heab AMCHUNIMHBI:

N3yueHne apXUTEeKTypbl COBPEMEHHBIX MUKPOIPOIIECCOPOB U KOMITBIOTEPHBIX TIATHOPM.

3agauu AMCUUIIINHBIL:

. MOJTyYeHHE CTYICHTaMH 0a30BBIX 3HAHUH B 00JIACTH COBPEMEHHBIX MUKPOIPOIIECCOPOB U
KOMITBIOTEPHBIX TIaTHOPM;

® HpI/IO6peT€HI/IC 3HAaHUH B 00J1aCTH IIOCTPOCHUA COOCTBEHHBIX IMpOrpaMMHBIX CPCACTB H UX
OTJIaIKHN Ha pa3JIMYHbIX rmaT(bopMaX;

. pUOOpEeTeHNE MPAKTHUECKUX HABBIKOB B CO3JJaHUU TIPUIIOKEHUH.
ITepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yYeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- UCTOPHIO ceMeiicTBa npoueccopos Intel/ AMD;

- apxurektypy mmH PCI, USB; unrtepdeiicet UART, PIO.

yMeThb:
- MMCaTh YUTAEMbIN U COMTPOBOXKIAEMBbIN KO (BKIIIOUasi KOMMEHTApPHH U 3aMETKU K review);

- IpOrpaMMHUpPOBaTh B 3alUIIEeHHOM pexume Ha ocHoBe DOS extender. CepsucoB BIOS u
DOS B IBM PC. Cpenp! pazpabotku Open Watcom C. Cranagaptr DPML. ;

- AyMaTb B TCPMHUHAX Ka4YCCTBa I1O ¢ camoro Hayama IMPOCKTUPOBAHMN,

- HUCITIOJB30BATH OTJIaJYUKHU, CpeacTBa HN3MCPECHUA MMPOU3BOAUTCIIBHOCTHU u
HEProdh(PEeKTUBHOCTH.

BJAaJ€Th:

HpaKTHKOﬁ nporpaMMupOBaHud Ha PA3JIMYHBIX KOMIIBIOTCPHBIX nnanbopMax.



Tembl U pa3aennbl Kypca:
1. OG30p ucTopuu pa3BUTHS ITUGPOBON BEIYUCITUTESIBHON TEXHUKH.

1. OG30p mcropun pa3BUThs NUDPOBOM BBIYUCIUTEIBHON TeXHUKH. [IOKOJICHUS 3JIEMEHTHOMN
6a3bl. Apxurektypa pon Helimana. 3akon Mypa. O030p pa3BuTus nepudepuiHbIX YCTPOUCTB.
KitoueBsie  m3o0perenust (Tpansuctop, Mukpokon, OC). Choektp KOMIBIOTEpOB (OT
MUKPOKOHTPOJUIEPOB /10 CYIIEPKOMITBIOTEPOB).

2. O0630p HCTOpPHH pPa3BUTHS APXUTEKTYp KOMITBIOTEPHBIX IiaTdhopm. Hcropust pas3BuTHs
MHUKPOAPXHUTEKTYPhI MPOIECCOPOB U UX KOMaH/I, Pa3psAHOCTEH IIWH, MaMSATH W KIII-TIAMSTH,
BHemHer nmaMatu (0T auckeT 10 SSD nuckoB u RAID maccuBoB).

3-4. Lludposoii 1oruyeckuil ypoBeHb. BeHTHIN 1 UX QHU3nUecKas peaan3anus Ha TPAaH3UCTOPaAX.
byneBa anrebpa u OyneBbl (QyHKIMH, peanusanus Ha BeHTWIsX. OOO3HAYCHHS Ha CXEMax.
KomOuHanMoHHble CXEMBI: MYJIBTUIUIEKCOpP, JeKonep, Kommapartop. Ilporpammupyembie
MaTpHIlbl. ApHPMETHIECKHE CXEMBI: CIBUT, cyMMaTop. OgaooutHoe AJLY.

JlaGopaTopHbie pabOTHI:
1. Ucropus cemeiicta mporeccopo Intel/AMD.
2. Apxurekrypa muH PCIL, USB; unrepgeiicst UART, PIO;

3-4. mudpossie cxeMbl PDP coBMecTHMOro kommnbroTepa

2. ApxXuTeKTypa MUKPOIIPOLIECCOPOB.

5-6. TaktoBblii Tenepatop. PasnoBumnoctu TpurrepoB u 3amienok (SR, D, JK; omHo- u
JByXcTyneH4arsle). Peructpsl. Mukpocxemsl mamsatu. PasnoBuanoctu namaru (O3Y-I13Y).

[Hunpl. CunxpoHuszanust ¥ apOuTpax. BpemeHHble auarpamMmbl U LMKJIBl YTEHUS-3AIHCH.
WnuTepdeiichl: napanienbHbIi U OCIEI0BATENbHBIN BBIBOA, JEKOIUPOBAHKE ajpeca.

7-8. ApxuTekTypa MuKporpoueccopoB cemeiictBa PDP. Peructpsl, Habop komaH[, axpecanus
namsTu. Apxurektypa 16-6utHoro komnstorepa PDP.

9-10. MuKpoapXHTEKTypHBIH YpOBeHb. MHUKpPOKOJ, KOHBEHEPHI, KIUI-MAMITh, YIPEKIAFOMIAs
BbIOOpKA, NPOrHO3MPOBAHME BETBJICHUN, CIEKYISITUBHOE  BbIOJIHEHHE. VHTerpanus
BCIIOMOTATEJIbHBIX YCTPOMCTB B MHUKPOIPOLIECCOP: COMPOLIECCOPHI, YIIPABICHUE MAMATBIO U
npepbeIBaHUSIMU. TPEH]Ibl: MHOTOSIZIEPHOCTb, BUPTYaIU3alus, paclIMpeHHbIe HAOOPhI KOMaHI.

JlaboparopHblie pabOTHI:

5-7. Owmynstop xkommbeioTepa PDP-11. TlocranoBka 3amaun. beicTpoe Bu3yanbHOE
nporpammupoBanue uHTepgeiica Ha CHNET. Ilpunuunsl Hanucanus auszaccemOnepa.
ITpuHIUITBI SMYIAIUNA KOMaHI. DMYJISIIUS BUICONIAMATH U YCTPOMCTB.

3. ApxXuTeKTypa ceMelcTBa MpoLEecCOpPOB.

11-14. ApxutexTypa cemeiicTBa mporeccopoB x86. Peructpsl obmero HazHadeHHs. PeanbHEbII
pexum, 16 outHas apxutektypa. CerMeHTHas Mojieb. Apecarus namsata. opmaT MarmHHBIX
WHCTPYKIUH. 3anuiieHHbpld pexxum, 32 OutHas apxurekTypa. Komblia 3amuThl, TaOIHIIBI



cenektopoB. Ilmockas monens. Pacmupenuss 64-OutHoro pexuma. BupryaibHas mnamsTh.
Tabnuibl ctpannyHOrO NpeoOpazoBanus. [lpepbiBanus 1 HCKITIOYeHUs. BCTpOSHHBIN KOHTpOILIep
npepsiBannii APIC, anmapaTtHbie nckiroueHus. Komansl conporeccopa 1 HOTOKOBOI 00paboTKu
JTAaHHBIX.

15. ApxurekTtypa npoieccopoB ARM.

[TapanmnenpHble KOMIIBIOTEPHBIE ApXHUTEKTYpbl. ApPXUTEKTypa rpaduueckoro mpoueccopa
NVIDIA.

JlaboparopHblie pabOTHI:

8-12. IlpakTuka mporpaMMHUpOBaHUE B 3aIUIIEHHOM pexxuMe Ha ocHoBe DOS extender. CepBuchl
BIOS u DOS B IBM PC. Cpena pa3zpadorku Open Watcom C. Cranmapt DPMI. IlocranoBka
3aJ1a4, KOHCYJIbTaI[IH.

13-15. IlpaxTuka nporpammupoBanus ARM B smymnstope QEMU.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHe B JKOHOMHKeE

Be3onacHoCTb KHU3HEAEATEAbHOCTH

Heab AMCHUNIMHBI:

(dopMHpOBaHHE Yy CTYAECHTOB OOLICKYJIBTYPHBIX M OOLIETPO(ECCHOHAIBHBIX HHTETPATbHBIX
KOMIETEHIIMM M KOHKPETHBIX 3HAaHWM YMEHMHl M HaBBHIKOB B cdepe 0e30macHOCTH
KHU3HEIEATEIIbHOCTH, BKIIFOYas, BOIPOCHI 0€301TaCHOTO B3aUMOJICHCTBHUS YeNIOBEKA C IIPUPOIHOM
U TEXHOT€HHOH Cpefoil OOMTaHMsI M BONPOCH! 3ALUThl YEJIOBEKA OT HEraTHBHBIX (PAaKTOPOB
YPE3BBIYANHBIX CUTYAIUH.

I_[eJ'IB ﬂaHHOﬁ JUCHUITIIIMHBI TaAKXKC COCTOUT B Q)OpMHpOBaHI/II/I HpeHCTaBHGHHﬁi

. 00 ycToiunBOM CBS3M 3PPEKTUBHOMN MPOPECCHOHATBHON NEATSIEHOCTH ¢ TPEOOBAHUSIMU
obOecreucHHs 0E30I1aCHOCTH JKH3HEACATCIILHOCTH;

® O B3aUMOCBA3HU 300POBbs YCJIIOBCKA U KaYCCTBOM OKPY)KaIOHIGﬁ CpCabl, T.4. CAHUTApPHO-
TUTUCHUYCCKUX HOPM;

. 00 aJropuT™Me MOBEACHUS B HIKCTPEMAJIbHBIX M YPE3BbIYaliHBIX CUTYaLUsIX B TOM YHCIE, O
OPUMEHEHUH pa3MYHbIX IIPABOBBIX HOPM IO BBIABICHHBIM (aKTaM KOPPYMLHUOHHBIX
HapyILIECHUH;

. O MMPOTUBOACHCTBUU TEPPOPHU3MY U IKCTPEMU3MY.

3aga4yu AUCHUILINHBI:

. 3HaKOMCTBO CTYJCHTOB C TEOPETHUYCCKUMH OCHOBAMH W MPAKTUYCCKUMH BOIPOCAMHU
obecneyeHns 6€30IMaCHOCTH KU3HEAEATEILHOCTH;

M OCBOCHHC CTyACHTAMU IOAXOAOB W METOAOB CHCTCMHOI'O 4dHAJIM3a CJIOKHBIX,
KOMIUJICKCHBIX, MCKINCHUIINIMHAPHBIX np06neM, K KOTOPBIM OTHOCHUTCHA obecrneueHue
0e301macHOCTH KHU3HCACATCIIBHOCTH,

. OCBOCHHE CTYJEHTAaMH 0a30BBIX 3HAHWUU (MTOHATHH, 3aKOHOMEPHOCTEH, KOHIICTIIUH,
METO/I0B 1 Mojienei) B oomactu bXX/I;

® Pa3sBUTHEC Y CTYICHTOB Hpe,[[CTaBJ'ICHI/Iﬁ O CBA34X W BO3MOXHOCTAX HCIIOJb30BaHHUA
TYMaHUTApHbIX, COIUAJIBHBIX, JYKOHOMHYCCKUX W CCTCCTBCHHOHAYYHBIX, KAYCCTBCHHBIX H
KOJMYCCTBCHHBIX IMOAXOA0B U MCTOJ0B IIPHU aHAJIN3C U PCIICHUHN 3a1a4 obecrieueHust B)KI[

. MpUOOpETEeHNE TEOPETUUECKUX 3HAHUM M MPAKTUYECKUX YMEHUN U HaBBIKOB B 001acTu
BXKIT;



. dbopMHUpOBaHKE TMPEJACTABICHUN Yy CTYACHTOB O CBSI3M CBOEH MpodecCHOHATHHOM
JIeATEeILHOCTH | 3aaa4 odecrnieueHus bXX/I;

. (dhopMUpOBaHHE y CTYJCHTOB IPECTABICHU O 3HAYMMOCTH JINYHON )KU3HCHHOH MO3UIINN
W WHIUBHIYALHOTO TOBEJACHUS I OOCCIeUeHUs WHAWBHIYaTbHOM W KOJUICKTUBHOMN
0e30MacHOCTH, B TOM uucie g oOecredeHus Oe30MacHOCTH COLMyMa, BKIIOYas TaKoM
AKTyaJbHBIN ACTEKT, KaK IPOTUBOJACHCTBUE KOPPYILIUH, TEPPOPU3MY U IKCTPEMUBMY.

B nanHOM Kypce OyayT pacCMOTPEHBI pa3IMuHbIe BUBI OTIACHOCTEH U yIpo3, CIOCOOHBIX HAHECTH
HeTpueMIIeMbIH yiiepO >KM3HEHHO BaYKHBIM MHTEpECaM YeI0BeKa U MpUpoJHOH cpene. CBeneHus
O BO3MOJKHBIX OIIACHOCTSX U U3YYCHHBIC AITOPUTMBI ITOBEJICHUS YMEHBIIAT BEPOSTHOCTH WIIU
IPEJOTBPATAT BO3HUKHOBEHHME 3KCTPEMAJIbHBIX M UYPE3BBIUANHBIX CUTYalMH, 00YCIOBIEHHBIX
«4enoBeyecKuM (aKTOpOM», U YMEHBLIAT HeXKellaTeIbHble IOCIEACTBUS IIPH UX HACTYIUICHUU.

[TporpamMma Kypca BKIIFOUAET KPaTKHid 0030p OCHOBHBIX IMPaBUII MO JICPIKAHHS HHIUBUIYaJIbHOTO
3M0poBbsl  (oOecrieueHust 310poBoro obOpaza xku3HU (30XK), caHUTAPHO-TUTMEHUYECKHX
TpeOOBaHWH ¥ TMpaBWJI TIOBEJACHHUS B HOPMAIBHBIX M  OKCTPEMAIBHBIX  YCIOBHUSX
KU3HEJEATCIILHOCTH. B mporpaMme Kypca TakkKe PacCMOTPEHBI COIHAIbLHO-3KOHOMHUYECKHE
npobnembl  o0ecriedyeHHss O€30IacCHOCTH  KU3HENESATENbHOCTH, CBSI3aHHBIE C BOMPOCAMHU
YCTOHYHMBOTO Pa3BHUTHUS, BKIIIOUYAs TAKYIO aKTyaJIbHYIO Uil Poccuu 3a1auy Kak IpOTUBOICHCTBHE
KOPPYIIIHH, TEPPOPU3MY B IKCTPEMU3MY.

Peanuzanus IMOJTYYCHHBIX 3HAHHUM ITOMOKET CJIyHiaTejisaM obecneunBaTh O€30IACHOCTE B 6BITy, B
cBOEH HpO(i)CCCHOH&JIBHOfI ACATCIIbHOCTHU, IMOAJACPKUBATDH pa6OTOCHOCO6HOCTB U 3J0pOBLC B
TCUCHUC NJIUTCIBbHOI'O IICPpHUO/A.

IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUsI 1O JUCHHUILJIMHE (MOYJII0)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUecs JOMKHBI
3HATh:

® C€CTCCTBCHHO-HAYYHBIC U COITHMAJIBHO-OKOHOMHUYCCKUE OCHOBBI obOecredyeHns 0€30IIaCHOCTH
KHN3HCCATCIIbHOCTH,

M OCHOBBI TCOpHU PUCKOB, YCTOI‘;I‘II/IBOFO pa3BuUTHA, BKOHOFquCKOﬁ, TCXHOHOFquCKOﬁ,
COIIMATbHO-?KOHOMHYECKON 1 MCHHKO'I[eMOFPa(i)quCKOﬁ 6C3OH8.CHOCTI/I;

. MpaBujia TOBEACHUS B HOPMAJBHBIX, SKCTPEMAJbHBIX W YPE3BBIYAWHBIX CHUTYAIUSIX M
OKa3aHUsl TEePBOM MOMOIIM MPH HECUACTHBIX CIydasiX, aBapUsX, YPE3BbIUAWHBIX CHUTYaAIlUAX WU
TEPPOPUCTUUECKUX AKTAX;

. INPUHIUIBI M OCHOBBI YIPABIEHHUsS TEXHOJOTMYECKUMH M COLMAIBHBIMH PHCKAMHU,
IIPOrHO3UPOBAHUS, MPEAYNPEXKICHUS, YMEHBIIEHUS U JIMKBUIALMH TTOCIEICTBUI HECUYACTHBIX
CJIy4aeB, aBapHii, Ype3BbIUANHBIX CUTYAllMH U TEPPOPUCTUYECKHUX aKTOB;

. rOCYJJapCTBEHHYIO MOJMTUKY, TOCYIapCTBEHHBIE CTPYKTYPhl U CUCTEMY MEPOINpPUATUH B
obOnactu obecrieueHUs] OE30MACHOCTH JKU3HENEATENbHOCTH, BKJIOYas IPaBOBbIE KaTETOpPHUU,
TEPMUHOJIOTHIO, COBPEMEHHOTO 3aKOHOJATENbCTBA B Cdepe NPOTHBOACUCTBUS KOPPYIIIHH,
IIPOTUBOJICUCTBUS TEPPOPU3MY U IKCTPEMU3MY.



yMeThb:

* AHAJIM3UPOBATL AHTPOIIOICHHYIO JACATCIBHOCTL U €€ CBSI3b C DKOJIOT0-3KOHOMHUYECKUMU
npobiieMaMu U ipodiemamu odecrieueHuss bXX/I;

® HaXOJIuTb, AHAJIU3HUPOBATL U 0606].].[3TI> I/IH(I)OpMaI_II/IIO II0 KOHKPCTHBIM BOIIpOCaAM,
CBA3aHHBIM C HpO6HeMaTHKOﬁ 0e30macHOCTH KUBHEACATCIBHOCTH,

. HAaXOMUTh W AaHAIU3UPOBATH CBS3b MEXAY 3aJadyaMu CBOEH MpodecCHOHATBHOU
JeATEeTbHOCTH U 3aauamu odecrieueHust bXK/I;

. HCIIONBb30BaTh 3HaHUA B cepe odecnieueHus: bXXJI B ObITy U B cBOEi npodeccuoHaaIbHOM
JESITeIbHOCTH
. MPUMEHITh OCHOBHBIC METOABl MPODHUIAKTUKH TPEAYNPESKICHUS W 3alUTHI

IIPOU3BOJCTBEHHOI'O IIEPCOHANIA U HACENEHUs OT HACTYIUICHUS M BO3MOXHBIX IOCIEIACTBUMN
aBapuii, KaracTpo(), CTUXMHUHBIX OEICTBHIA, TEPPOPHUCTUYECKHX AKTOB, a TAKXKE YCIICHUIHO
IIPOTUBOJIEHCTBOBATH KOPPYILUHU, TEPPOPU3MY U IKCTPEMHU3MY;

. MPUHUMATh 0OOCHOBAHHBIE YITPABJICHYECKUE M OPTaHU3allMOHHbIC PEIICHUS U COBEPIIAThH
WHBIEC JIEUCTBUS B TOYHOM COOTBETCTBHM C 3aKOHOM, B TOM 4HCJeE, B chepe MpOTUBOACHCTBUS
KOPPYIILHUU, TPOTUBOACHCTBUS TEPPOPUIMY U IKCTPEMHU3MY.

BJIAJ1€Th:

. CUCTEeMHBIM TMOJXOAOM K aHalu3y CcOBpeMeHHbIX mpobiem obecreuenuss BXKJ| u k
BOIPOCAM 3alUThl MPOU3BOJCTBEHHOTO MEPCOHANA U HACETIEHHUS OT BO3MOKHBIX MOCIEICTBUI
Ype3BBIYAHBIX CUTYAIIM: aBapuil, CTUXUIHBIX O€JICTBUIA, KaTacTpod;

. NPUHLMIIAMA M OCHOBHBIMM HaBbIKaMH O€30MACHOTO IOBEAECHHUS B OBITY U IpuU
OCYIIECTBIIEHUU MPO(ECCHOHABHON /EATEeIbHOCTH, B YACTHOCTH, IIPU HECYACTHBIX CIIydasXx,
aBapUsIX, YPE3BBIYANHBIX CUTYALMAX, KOPPYILIUOHHBIX HAPYIIEHUSIX U TEPPOPUCTHUECKUX AKTAX;

M HaBBIKaMHU CaMOCTOSATCIBHOI'O (I)I/IBI/I‘IGCKOFO BOCIIMTAaHUA W YKPCIUICHUSA 3O0POBbBI,
HeO6XO,I[I/IMI>IMI/I AJI1 BEACHHUA 3JOpPOBOT'O 06p33€l KHU3HHU.

. HaBbIKAMH IPUMEHEHHUS OCHOB IIPABOBOT'0O PEryJMPOBAHUS B PA3JIMYHBIX €0 OTPACIAX B
cdepax, HampaBICHHBIX HAa MPOTUBOAECHCTBHE KOPPYMILMH, MPOTUBOACHCTBUE TEPPOPUIMY U
DKCTPEMHU3MY.

TeMbl U pa3jaeiibl Kypca:
1. EcrecTBeHHOHay4HBIe OCHOBBI obOecnieuenust bXK/|

VYcnoBust CylmiecTBOBaHMs KM3HU. ECTeCTBEHHass M HCKYCCTBEHHas cpela OOWUTaHUS W
0e30macHOCTb KHU3HEAeATeNbHOCTH. brocdepa.

B3aumoneiictBue OMOCHCTEM U UeJIOBEKAa COBPEMEHHOIO MHAYCTPHUAJIBHOIO OOIIecTBa C
KOMIIOHEHTaMH CpeJibl oouTanus - 6uocdepoit, TexHocepoil u conuanbHoi cpenoit. Yenosek,
OpUpPOJa M DHKOHOMMKA. OKOJOIMYECKHMH NOAXOA K aHaInW3y NOTpeOHOCTEH uenoBeka.
YenoBeuecTBO U 4eNoBEeK Kak Oompiive cucreMbl. Knaccudukanus u uepapxus norpedHocTen
YesoBeKa. JKoJIorus, (pu3MKa M 0e30MacHOCTh KHU3HEIEATEIbHOCTH. PaccMOTpeHHE MOTOKOB



BEIIIECTBA, CBOOOIHOM dHEPruu, MHGOPMAITUH — OCHOBA aHa/IM3a 0€30MacHOCTH U YCTOWYHUBOTO
CYHICCTBOBAHUSA JKUBBIX CUCTCM.

Xumuueckue u ononorndeckue GakTopsbl, BIUSAIONINE HA 0€30IaCHOCTD )KU3HE S TEIBHOCTH.

VYcnoBust obecnieueHus: XMMUUECKOH 1 buosiorndyeckoil 0ezonacuoctu. KauectBo Bo3ayxa, BOJbL,
IIOYBBI, IPOAYKTOB NHTaHUA. BpenHble XMMHUYECKHE BEIECTBA, HOPMUPOBAHHE: IPEIECIBHO
JIONyCTUMBbIE KOHLEHTPALMK U BBIOPOCHI, OPUECHTUPOBOYHO O€30MacHble YPOBHHU BO3JCHCTBUSA
(ITOK, IT1AB, OBYB). IlpuunHbl XMMHUYECKOTO 3arps3HEHUs, CIIOCOOBI KOHTPOJISI M OYHUCTKH,
MeTOAbl 3auThl. CHIBHO IEHCTBYIOIIME SIOBUTHIE M KaHICPOTCHHBIE BEILECTBA, IPUMEPHI
crenn(uIecKrx BO3JCHCTBUI HA OPraHU3M YEIOBEKa. X UMHUECKUE U SKOJIOTUIECKHUE ONTACHOCTH
COBPEMEHHBIX TEXHOJIOTHH, MPOMBIIIJICHHBIX U OBITOBBIX OTXOAOB, PETYJSPHBIX U aBAPHHHBIX
BbIOpOCcOB. COBpEMEHHBIE TEXHOJIOTHH YTUIM3AINHU KUKUX, Ta3000pa3HBIX U TBEPBIX OTXO0B.
MOHUTOPUHI XMMHYECKOIO U OHOJIOTMUECKOIO COCTOSIHUSL OKpyXkarouie cpenasl. Hopmbl u
CTaHJApThl KadyecTBa OKpYXKawomel cpeasl. buonoruueckue yrposbl: HHQEKIHUOHHBIC
3a00J1eBaHKs, UHBA3HUU.

Ouznyeckue (¢GakToOpbl, BIUAIONKME Ha 0€30MacCHOCTh KHU3HEIACATENbHOCTU. AHTPOMOTeHHAas
JesTeNIbHOCTh, TexHochepa u OezomacHOCTh. MoHM3Mpyroliee H3lydeHHe U PaguOaKTHBHBIC
BEIIECTBA, JIEKTPOMAarHUTHOE M3JIy4Y€HHE, 3ByKOBOE U MeXaHudeckoe Bo3zeiicTBue. [Ipumepsl
crnenupuIecKuX MEXaHH3MOB BO3JCMCTBHUS HA OPraHU3M 4YelIOBEKa Pa3IMYHBbIX (DU3HMUYECKHUX
bakTopoB: paaranuu (IOTOKOB HOHU3UPYIOLIETO U3JIYUYEHHU ) SJIEKTPOMArHUTHBIX MOJIEH, IITyMOB,
HCKYCCTBEHHOI'O OCBelleHuss W T.1. Peakius opraHm3Ma dejgoBeKa Ha OTH BO3JICHCTBUSL.
HopmupoBanue u gomycTuMble BO3JIEHCTBUSL (u3nueckux (GaxTtopoB. MeToIbl U CHOCOOBI
KOHTPOJISI U 3aIUTHI.

2. CaMocoXpaHHUTEIbHOE IMOBEACHHUE, 310poBbIA 00pa3 xu3Hu (30XK) m uHIMBUIYyaTbHBIC
JEHCTBUS B CUTyalMsX MOBBIIICHHOW OMACHOCTH

['omeocTas u Hecrienupuyeckue peakliuy Opranu3Ma Ha HeOIaronpusTHeIE BO3JEHCTBHS, CTpecC.

I'omeocras. Z[I/IHaMI/I‘leCKOC COCTOSIHUEC YCIIOBCUCCKOI'0 OPpraHu3mMa, XapakKTCPU3yromieecd MOJTHOM
ncnxo@mnqecxoﬁ U COLMaJIbHON rapMOHHeﬁ B HOPMAJIBHBIX YCJIOBUAX U 3KCTPECMAJIbHBIC
YCJI0BUSA KUBHCACATCIIbBHOCTHU. MexaHu3Mbl aJanTalydy 4eJI0BEYECKOTO opraHu3ma K IMOTOKaM
SHEpPTrHu, BCUICCTBA, I/IH(I)OpMaI_II/II/I " MPEACIIbl €TI0 BBIKUBACMOCTH. HCCHGI_II/I(I)I/I‘IGCKI/IC peakuuun
OopraHn3Ma 4YCJIOBCKAa Ha BHCIIHUHC BO3ACHUCTBHS. CTpecc. MexaHu3MBl U CTaguM Pa3sBUTHUA
cTpecca.

MeTobl MOBBIICHHUS] YCTOWYMBOCTH K CTPECCY U 3I0pOBbIN 00pa3 xxu3Hu (30K).

HpO(i)I/IJ'IaKTI/IKa W ITOBBIIICHUC YCTOﬁQHBOCTH OopraHu3ma 4€JIOBCKa K BHCIITHUM BO3JCHCTBUSM.
CnocoObI HOBBIIICHUS yCTOfI‘-IPIBOCTPI OopraHu3Ma MpHu KpaTKOCPOUYHOM U XPOHUYICCKOM CTPCCCC.

Posb akTHBHOTO 00pa3a KHU3HU U CAMOCOXPAHUTENILHOTO MOBEJCHHS B (DOPMUPOBAHUU 3/I0POBBS,
30X u bXX/I. Bpenubie mpuBbIUKU: OMOTOTHIECKHE, METUIIMHCKUE U COIIMATEHO-I)KOHOMUYECKHE
acriekTbl. Crtoco6s! 3¢ (hEeKTHBHOTO MOHUTOPHUHTA CTpecca.

I/IHIlI/IBI/IIlyaJ'IBHBIC JEHUCTBUSI B OKCTPCMAJIBHBIX CUTYyalUAX U OKa3aHUC HCpBOfI oMo
MnocTpaaaBIINM.



O0pa3 AelCTBUI U CAMOCOXPAaHUTEIBHOE MOBEICHUE B AKCTPEMAIIbHBIX U OMACHBIX CHUTYAIIHSX.
OxkasaHue caMOIIOMOIIM U IEPBOM MOMOILHY MOCTPAIABLUIMM IIPH HECYACTHBIX CIIydasix, aBapusix U
Karactpoax.

3. OCHOBBI TEOPHUH PUCKOB
[Tonsitue, hakTopsl, chepbl BOSHUKHOBEHUS U KJIaCCU()UKALUU OMACHOCTH.

OmnacHOCTh, Kak yrpo3a MpUPOJAHON, TEXHOTCHHOW, COUMAIbHOM, BOCHHOM, SKOHOMUYECKOU U
JIPYrOo¥ HAINpaBJIEHHOCTH, OCYIIIECTBICHHE KOTOPOH MOXKET MPUBECTH K YXYIIICHUIO COCTOSHHS
3I0POBBSI WJIM CMEPTH YEJIOBEKA, a TAK)KE HAHECEHUIO yIepOa OKpYXKaloleh cpeje.

Knaccudukanuu ormacHOCTH:
. 0 MPOUCXOXKJICHHUIO (PaKTOPOB: MPUPOIHBIC, COLIUATBHBIC, BOCHHBIC, TEXHOTCHHEIE,
9KOJIOTHYECKUE U CMEIIIaHHbIC,

. 0 MEXaHW3MaM peanu3anuu: (U3UYECKHE, XUMHYECKHE, OHOJOTHYECKHE W
ncuxodusuonorundeckue (mo opurmansaomy crangapty (FOCT 12.1.0.003-74));

. o ¢opMam NPOSBICHUS: CTUXUKWHBIE OCACTBHS (3EMIICTPSICEHHUS], CEJIH, YparaHbl, CMEpUn
U JIp.), IPOMBIIUICHHBIE U TPAHCIIOPTHBIE aBapyu, CllydaifHble OTPaBICHUS U JIp.

° o BHJaM: IpHUpOJHad, II0XKapHasA, XUMHUYCCKasA, paauallMOHHas, IIPOMBIIIJICHHAA,
IleMOFpa(bI/IqGCKaﬂ, conrajibHasd, aCTCPOUJHO-KOMETHAA U AP.

. MO JIOKAJIM3aI[MK: OIMACHOCTH CBSI3aHHBIC C JUTOC(Epoit, ruapocdepoii, armochepoit u
KOCMOCOM.

. 10 BUJaM yiepOa: COIUAIbHBIM, TEXHHUECKUM, YKOJIOTHICCKUM H JIp.

. 1o MacmTady pacpoCTpaHEHUS U pa3Mepam yiiepoa

Puck xak MEpa OITaCHOCTH.

Knaccudukanum puckoB U MOAXOMAbI K ONPEAETICHUIO €r0 YPOBHS: MHKEHEPHBIN, MOJIEIbHbIN,
DKCIIEPTHBIN, COLMOIOTHYECKHI. DAKTOPHI, ONPEIEIAIONINE PAHKUPOBAHUE CTEIIEHH ONTACHOCTH
(pucka): KOHTPOJIMPYEMbIE, HEKOHTPOJIUPYEMbBIE, BUIUMbIE, HEBUJIUMBIE PUCKH, BEIOOPHI CUCTEM
paccMOTpeHHUs I OLIEHKH PUCKOB. JJo0OpOBOJIbHAS 1 IPUHYAUTENIbHAS ONTACHOCTb, PUEMIIEMBIN
puck. Kiaccugukanuy puckoB: 1Mo IpOUCX0XKIECHUIO; IO BUlY ONTACHOCTH; TI0 XapaKTepy U YUCITY
MCTOYHUKOB; IO PELIMIIMEHTAaM PUCKa; 110 MacIITa0y 30HbI MOPAXKEHUS; IO EAMHHUIIAM U3MEpPEHUs
pucka. TexHOTeHHbI HHAUBUAYAIbHBINA U COLMATbHBIN (TPYIIIOBOM) PUCKU. Y POBHHU ONACHOCTU
(pucka) U uX KoJMuecTBeHHass oleHka. CTpyKTypa pUCKOB CMepTH. XapaKTepUCTHKHU IS
MU3MEPEHMS ONTACHOCTH, CBA3aHHBIE C YIETOM Ka4yeCTBa JKU3HU.

Hp06neMa KOJHUYECTBEHHOM OILIEHKH OIMACHOCTH M CTaTUCTHKA KaTaCTPO(I).

TpaauMOHHBIN MOAXOJ K OIEHKE pUCKAa M CTaTHCTUKa KaracTpod. 3aKOHBI pacrpeneieHHs
BEpPOATHOCTH HACTYIUIEHUS aBapHii, karactpod u Kpusuco. PacmpeneneHus ¢ TsHKETBIMU
xBoctamu. [Ipumep pacrnpenenenus Ilapero u yceu€nnoro pacnpenenenus Ilapero. Ilpumepst
HEYCTOWYMBOCTH U CJ1a00N MHGOPMATHBHOCTH CPEAHUX 3HA4YCHHH ymiepOa mpu katactpodax,
MPUMEPHI OLIEHOK IMOBTOPSEMOCTH U MacIITab0B «HAHOONBIINX) yIIEepOOB.



4. be3omacHOCTh M €€ KOJIMYCCTBEHHAs OICHKA, KOHIEMIIMA W HHCTPYMEHTHI O0ECIIeYeHHUs
0€30I1aCHOCTH

W3mepenue, BUIBI M yCIOBHS 00ecrieueHHst 0€30MacHOCTH.

HYTI/I, 3aga4yu MU MCTOABI YIIPaBJICHUA 0€30IaCHOCTHIO. AJIFOpI/ITMBI obOecrieyeHnus JTUYHOMN
0€30I1aCHOCTH U AJIropuTmM O6H_ICI\/'I CXEMBbI HGI;'ICTBHI;'I TOCYJapCTBEHHBIX CUCTEM 0€30I1aCHOCTH.

Kpurepuu, omnpezaensionme ypoBeHb O€30MACHOCTU: MOMYJISIUOHHBIA M HKOJIOTHYECKUN
noAX0bl. Meauko-neMorpaguueckue IMOKa3aTeld OMAaCHOCTH W O€30MacHOCTH: CpPeTHss
OXKHJ1aeMasi POAOKUTEIBHOCTD MPEACTOSIICH KU3HHU, UHIEKCHI 3/I0pOBbsi HaceneHus, DALY,
QALY wu np.

Knaccuueckue KOHIECIIIIMH obOecrieyeHns 0€30MaCHOCTH.

. Konnenmust abcomorHoir  GezomacHoctd  (ALAPA), wuHCTpyMEHTHI obOecredeHus
0€30I1aCHOCTH U OCOOEHHOCTH HOPMATHBHO-TIPABOBOM 0a3bl — CIEICTBUS HCIIOIb30BAHUA
JAHHOW KOHLIENLUU: TNpeaenapHo aonyctuMble kKoHueHTpauuu (I11K), npenenbHo nomyctumbie
ypoBau BozzaeictBusa (I1AY), mpenensno gomyctumbie BeiOpocskl u copocel (IIJAB u I1C),
TpeboBaHUsI MO OE30MaCHOCTH K OOBEKTaM XO3SWCTBEHHOW IesiTeabHOCTH. JlOCTOMHCTBA U
OTpaHUYEHUS KOHLENIINN a0COIOTHON O€30MaCHOCTH.

® KOHI_IGHI_II/ISI «B3aTpaTbl-BbII'Oda» B TpaAUIIUOHHOM JCHCKHOM pPaCcCMOTPCHUU
JAOCTOMHCTBA, HNPUHOHUIIUAIBHBIC HpO6HCMBI Hn HCOOCTAaTKH. I/IHCTPYMGHTBI A OCOOEHHOCTH
HOpMaTHBHO'HpaBOBOﬁ 683]:1, YUYUTBIBAIOIIUC NAHHYI0 KOHICIILIUTO.

. Konnenmus mnpuemnemoro pucka (ALARA). I[lpouenypsl corjacoBaHusl YpOBHs
IPUEMJIEMOTO PHUCKAa U BO3MOXKHOCTHU €r0 3aKOHOJATENbHOIO peryinpoBaHus. OnTUMH3ALUSL
IPOJOKUTEILHOCTHU KU3HU U YCTOMYMBOCTHU IKOJIOTUYECKUX CUCTEM.

KOHHCHHI/II/I YCTOIZQHBOFO pa3BUTHUA U 9KOJIOTHYECKOM 0€30IaCHOCTH.

Konuenmus ycToiuuBOro pa3BUTHs U 3KOJOTHUYECKON O€30MaCHOCTH U KOHLENIUN, OCHOBAHHbIE
Ha aHaJIM3€ MOTOKOB BEIIECTBa, IHEPruu U HHPpopMmaruu. [loaxoas! kK MOHUMaHUIO TIPUOPUTETOB
U IyTel o0ecrieueHns: yCTOMUMBOIO Pa3BUTHS: TEXHOKPATUYECKAs, PECYPCHO-TEXHOIOTHUECKas,
HHEPreTUYECKasi, IPUPOJOOXPAaHHAs, DKOJIOTHYECKAS U KYJIbTYypPOJIOrH4YeCKas apagurMsl.

5. UpesBbluaiiHple cuTyauuu. [ocynapcTBeHHas MOJMTHKA, TOCYAAPCTBEHHBIE CTPYKTYPHI,
CUCTEMBI 00ECIIeYeHHUs U METO/IbI YIIPaBIEHHUS 0€30MaCHOCTHIO

[TpuponHbie U TeXHOTeHHbIE upe3Bbiuaiinbie cutyanuu (YC) u 6e30macHOCTb.

[Tpupoausie kaTacTpogbl. TeXHOreHHbIE aBapuu W KaTacTpo(bl: NPUYMHBI M TOCIEACTBHUS.
Upesspyaituple cutyanuu  (UC): onpeneneHue, cxema NpOTEKaHMsA, KiIacCU(PUKAIMH,
XapaKTepUCTHKH, TUOBBIE (a3bl. [Ipupoausie u Texnorenusie YC B Poccun

['ocynapcTBeHHas MONUTHKA U cucTeMa MeponpusiTuii B o0iactu obecnieuenust b)K/[ nacenenus.

OcCHOBHBIE TPHUHIHUIIBI TOCYAAPCTBEHHOW monmuTuku 1o obecnedenuto bXKJ[ HaceneHus.
3akoHomarenpHass ocHoBa oOecmeueHuss bXKJ| wHacenenuws. OpraHu3alnvioHHass OCHOBA
o6ecneuenus b)XKJ] nacenenus. OOecneueHre TEXHOIOTHYECKOM 0€30IIaCHOCTH U O€30IIaCHOCTH



Tpyna. ['ocyaapcTBeHHBIE CTPYKTYpPHI U IPOrpaMMBbl B 00acTu obecriedeHus: 6€30MacHOCTH U
COIMAIbHO-3KOHOMUYECKOT0 pa3BUTHs Poccusi.

['ocynapcTBeHHast cucteMa mpeaynpexaeHus U JIMKBUaanuu nocieacteuit YC

JetictBusi TocymapcTBa W OW3Heca 10 MPEAYNPEKIACHHIO,  CHIIKEHHUIO M JIMKBHJIAIUA
nocienctBuii YC. OCHOBHBIE METOBI 3alIUTHI MPOU3BOJICTBEHHOTO MEPCOHAIA U HACCIICHHS OT
BO3MOJKHBIX TIOCJICACTBUN aBapuii, KaracTpod, CTUXWUHUHBIX OencTBuil. MHauBHIyanbHBIE W
KOJUICKTUBHBIC ACHCTBUS MPU HECYACTHBIX cirydasx u nmpu UC.

6. Menuko-neMorpaguueckue XapakTepUCTUKH 0€30MaCHOCTH M CTEIIEHU Pa3BUTHUS OOIIECTBA.
BocmpousBojacTBo  HaceneHuss u - JeMorpaduueckas —OesomacHocTh.  Jlemorpaduueckas
6e3onacHocTh Poccun

Cpennsisi  oxujgaemas POJOJDKMTEIBLHOCTh TMPEACTOSAIICH JKM3HM W JIPYTHE MEIHUKO-
neMorpaduueckre Ioka3aTelid KaK XapaKTePUCTHKH OE30MacHOCTH W CTEICHH Pa3BUTHUS
oOr1ecTBa.

Menuko-nemorpaduieckue MmokKa3aTel, XapakTepU3yIolIue ypOBeHb 0e30MacHOCTH M CTETICHb
pa3BuTHs OOIIECTBA: OIpENEeNCHUs, NPUMEpPHI, HMCTOPHUYECKUE, CTPAHOBBIC, COLUAIBHO-
HYKOHOMHYECKUE ¥ COLMOKYIbTYPHBIE Pa3Inyuus U aHaJOruH. MitajeHueckasi CMepTHOCTb. CBsI3b
IeMOTpaUUecKuX XapaKTEPUCTHK, JKOHOMHUYECKHX YCIOBHH M  COIHAIBHO-KYJIBTYpPHBIX
TPaIUIHA, 1 YCTAHOBOK — HCTOPHUYECKUE U CTPAHOBBIE 3aKOHOMEPHOCTH U OCOOCHHOCTH.

BOCHpOI/IBBOI[CTBO HaCCJICHHUA. HGMOI‘pa(I)I/I‘ICCKaH N HallMOHaJIbHas 6630HaCHOCTB, HX CBiA3b C
XApaKTECPpUCTHKAMU CMCPTHOCTH U POXKIACMOCTH.

BocnpousBonctBo  HaceneHuss W gemorpaduueckas — 0€30MacHOCTh  Kak — BaKHEMIIHe
COCTaBJISIONTUE HAIMOHAILHOM Oe3onacHocTH. [lemorpaduueckuii mepexo. LlenenanpaicHHbIE
MIOTIBITKY YIIPABJICHHS POKIAEMOCTBI0. MUPOBBIE MPOOIEeMBbI 00eCIIeYeHHsI IeMOTpapuIecKoi
06€30macHOCTH.

Hemorpaduueckas 6ezonacHocts Poccusi.

Ucropust m mpobnemsl aemorpaduueckoro pa3Butus Poccun. [Ipobiembr aemomysiiuu
HaceleHuss Poccum ©  mporpaMMbl  TOBBIIIEHUST POXIAAEMOCTH U obOecreueHus €
neMorpaduueckoil 6€301MacHOCTH.

7. AkTyanbHbIenIpoOIemMbl o0ectieuenust bXK/|

Cucremusblii ananu3 npoOiem obOecrnieueHuss bXJ[ u pa3BuTus uenoBeuecTBa. ¥YcToiunMBOE
pa3BUTHE U DKOJOrHUecKasi 0€30M1aCHOCTh

[Tpobnembr obecriedeHHs HSKOJIOTMYECKOM M Jpyrux BHUAOB O€30MAaCHOCTM M Pa3BUTHA,
MEXyHapOaHasl JIeATeNIbHOCTh, TOKYMEHTbI, KOHBEHIIMM M COTJIAIIeHusi B 3Toi cdepe. OnbIT
MEXYHApOJAHOTO COTPYJHHYECTBA M COBMECTHOTO aHaIN3a MpoOJIeM pa3BUTHS U O0OecriedeHus
6e3omacHocT. Kondepenuus no okpyxaromeit cpeae u passutaio OOH (KOCP 92) B Puo-ge-
Kaneiipo: mpoGiembl, UX 00CyXJIeHUE, MO3UIHH CTOPOH. OCHOBHBIE UTOTH U JOKYMEHTHI.
VYcroitunBoe pa3BUTHE — JiBa B3IVIAa Ha OAHY MpoOseMy. 3aliuTa HHTEPECOB PAa3BUTHIX CTpaH
WIM HEOOXOIMMOCTh IepexoJa K HoocepHOMY MbIIUIeHHIO? [ocymapcTBeHHas MOJUTHKA
Pa3IMYHBIX CTPaH U MEXJIYHAPOJIHOE COTPYAHMYECTBO B 00JIACTH OOEcreueHus yCTONYHUBOIO
pa3BUTHUS U dKoJIorndeckoi 6ezonacHocTH nocie Puo-ne-Kaneiipo (KOCP 92).



Ousnyeckuil MOAXO0A K ONMUCAHHWIO PAa3BHBAIOIINXCS CHCTEM, UX YCTOWYHMBOIO Pa3BUTHI M
0€30I1aCHOCTH.

CBoOojHast SHEPTHs KaK XapaKTEPUCTHUKA BO3MOXKHOCTEH CUCTEMbI, B TOM YHCJI€ BO3MOKHOCTEH
ee paszButus. CBOOOJHO-dHEPreTUYECKHI aHaIW3 M OSMIIMPHUYECKHE O0OOIIEHUS MOBEICHUS
pPa3BUBAIOIIMUXCA CHCTeM. KpuTepuu ONTUMHU3AIMH WX OBOMIONMU. Pa3BuBaromuecs
9KOJIOTUYECKHE CHCTeMbI U Onocdepa. [IoHITHS SKOTOTrHYECKO IIEHbl U €€ Pa3HOBUIHOCTH —
OuocdepHOi IIeHbl, WX CBOMCTBA. basupyromascsi Ha OCHOBE JTHUX TOHSTHH KOHIICTIIUS
O6uochepHoil (IKOJIOTHIECKON) IIeHbl KaK MOJU(HUKAIHUs KOHLEIIHNA YCTOWYHUBOTO PAa3BUTHS U
0e30macHOCTH, peanu3yromas (U3NISCKUN MOAXO0] JUIsl aHAJIh3a YBOJIIOIUU SKOJIOTHYECKUX U
COITMATbHO-9KOHOMUYECKHUX CUCTEM. CBs3b KOHIENIHUH OMOChHEpHOM (PKOJIOTHYECKOMN) IIEHBI C
JPYTUMH KOHIICTIIHUAMHU O€30IaCHOCTH M KPUTEPUSIMH COLMAIEHO-IYKOHOMUYECKOTO Pa3BHUTHS.
DMIUPUIECKUH, “OKOHOMHUYSCKHI ™ U “(DU3HUECKHI” TIOIX0IbI K MOACIUPOBAHUIO OYIyIIIETO.

BrpisBnienne npuopuTeTOB, IMOCTaHOBKA 3amad u  MmoaenupoBanue B BXX/. Ilpuponnsie,
TEXHOTCHHBIC, COLMAIBHBIE M DKOJOIMYECKHE PHUCKH, WX PAHKHUPOBAHUE, BBIABICHUE
IIPUOPUTETOB U IOCTAHOBKA 3aJ1a4 UX CHWKeHUs. MojaenupoBaHue pa3BUTHs coObITHl. [lepeBo
coObITHl. MareMaTu4yeckoe MOJEIMPOBAHUE: IE€TEPMUHUCTCKUE U BEPOATHOCTHBIE MOJIXOJbI K
IIOCTPOCHUIO 3KOJIOTMYECKUX MOJENeH, Mojelell pa3BUTUS aBapuil, KaTacTpod M CTUXUHHBIX
OencTBwuii, Moaeneil pa3Butus obmecTBa. ClieHapuu ¥ MOJEIH Pa3BUTHs aBapuid, Katactpod u
CTUXUNHBIX OEICTBUIA.

['moGanpHble MpoOIeMbl U MOJENIM PAa3BUTUS LMBUIM3ALMU. MOAEIMpPOBaHUE U TOCTPOCHUE
CLIEHapHEB Pa3BUTUS LIMBWIM3ALMU U €€ B3aUMOACWUCTBUS C NMPHUPOJION KaK METO] BbIABIECHUS
CHUCTEMHBIX OIIAaCHOCTEH M yrpo3 sl 4YejaoBeka M mnpupoisl. Mctopus riaobaibHBIX U
pEeruoHaNbHBIX MOJIENIEH pa3BUTHUS: CTPYKTypa U ocobeHHocTH Mojenei doppecrepa, Menoyzos
Hu ap. HayIIHI)IC " HOJUTHYCCKUC UTOT'M MOACIIMPOBAHUA PAa3BHUTHA 3a COPOK JICT, KaK PE3yJIbTaT
HUCIIOJIB30BaHUA MCETOAA BbIABIICHUA CHUCTCMHBIX OITAaCHOCTEH U Yrpo3s u coco0OB  HX
IPEAYNPEKIACHNS U CHYKEHHS TIOCIEACTBUN IIPU PEAIU3alUK 3TUX yIPo3.

I'moGanpHEBIC U HallMOHAJIbHBIC HpO6HeMI>I obOecrnieueHus OE30MaCHOCTH U BOIIPOCHI YIIPABJICHUA.

[ToBectka Ha XXI Bek, KoHuenmuu HalnuoHanIbHOM 0€30MaCHOCTU U aKTyajbHBIE MPOOIEMbI
oOecrnieueHrs 0€30MACHOCTH Ha I100aJIbHOM M HAallMOHAJIbHOM YpOBHSX. [IprMeps! akTyanbHBIX
npobieM B chepe T1odabHOM, PETMOHATBFHON M HAIIMOHATLHON 0€30MacHOCTH: UCTOPUYECKHUE,
reorpapuueckre, CTpaHOBbIE, COLMAIBHO-3KOHOMHYECKHE M COIMOKYJIbTYPHBIE pazIuuus U
AQHAJIOTUM, IIyTU M NepcreKTUBHl ux pemieHus. [lopectka Ha XXI Bek 1 akTyalbHbIE MPOOIEMBI
oOecrnieueHrs 6€30MacHOCTH Ha INI00aTbHOM U HAI[MOHAJIbHOM YPOBHSIX

HNudopmannonHas 6€30MacHOCTb

Pa3Butue obmiectsa 1 nHpopMaloHHas 6e30macHoCTb. [IpuHsATHE peleHnii U T0CTOBEpHOCTh
uHpopmanuu. ['eHepanuss HOBBIX 3HaHMW M Oe3o0macHOCTh. TeXHHYECKHEe M COLUAJbHO-
DKOHOMHYECKHE  AaCMEKThl  o0ecredeHuss HMHQPOPMAIMOHHONW  O€30MacHOCTH.  3aluTa
KOMMEpPUYECKOH U TOCYJapCTBEHHOM TailHbl. 3aluTa NepcoHaIbHbIX AaHHbIX. NH(popMalnoHHbIE
BOMHBI.

8. IIpoTtuBoaeilicTBHE KOPPYNLUH KaK aKTyallbHas U1sl Poccuu colnanbHO-9)KOHOMUYECKAs 3a1a4a
obecnieuenus bXKJI. @opmupoBaHue aHTUKOPPYIIIMOHHOTO MUPOBO33PEHUS



[IpoTrBOACHCTBIE KOPPYIIIMHU KaK OJIMH U3 BAXKHEHIINX (PaKTOPOB 0OECTICUCHUS
COLMAIbHO-9KOHOMHYECKOM, a 3HAYUT U HALlMOHAJIBHOM Oe3omacHocTu Poccun.

Koppynimsi kak COUMaIbHO-YKOHOMHUYECKOE SIBJICHHE, IOJIPa3yMEBAIOIIee HCIIOIb30BaHKE
JOJKHOCTHBIMU JIMIIAMU UX IPaB, BJIACTHBIX IMOJHOMOYHUH, CBSI3aHHBIX C UX O(QUIHATBHBIM
CTaTyCOM, BO3MOYKHOCTEH, aBTOPUTETA U UMEIOLIUXCS CBS3EH ISl TUYHOM BBITObl. CUCTEeMHBIN
xapaktep Koppyniuu B Poccuu, mpuuuHbL U yCIOBHS BOSHUKHOBEHUS U PA3BUTHUSL KOPPYIIINH B
rOCy/IapCTBEHHBIX OpraHax M OpraHax MeCTHOro camoynpapieHusi. Dopmbl MposBlIeHUs
koppynuuu. ColuuanabHble, S)KOHOMUYECKHE U MOJUTUYECKUE MOCIEICTBUS KOPPYILUH.

[TpaBoBbIE acTeKThl IPOTUBOACUCTBUS KOPPYILIMH

[TonsiTe KOpPYNLIMK B POCCUMCKOM 3aKoHOJaTenbcTBe. PenepanbHblil 3akoH oT 25.12.2008 N
273-®3 "O nporuBoneiictBun koppymnuun'". @enepanbublil 3akoH ot 17.07.2009 N 172-d3 "O6
AHTUKOPPYILMOHHON 3KCIIEPTH3€ HOPMATUBHBIX NPABOBBIX AKTOB U IPOEKTOB HOPMATHUBHBIX
paBoBbIX akTOB" OmpenereHne CYIHOCTH M XapaKTePHBIX YepT KOPPYMNLUHMHU KaK COLMAIBHO-
HKOHOMUYECKOTO U KaK COLIMAIIbHO-TIPABOBOrO sABJIeHUsA. CucTtema NpoTUBOJACHCTBUS KOPPYILUU
B Poccuiickoit ®enepanun OCHOBHbIE HAlpaBlI€HUS TOCYAAPCTBEHHOM noiauTuku Poccuiickoit
®enepanu B 00J1aCTH IPOTUBOAECUCTBUS KOPPYILMHM Ha coBpeMeHHOM 3tane. Coxaep:kaHue u
peamm3aumss  HanmoHasbHOW — cTpaTerMu — NPOTUBOAECHCTBHA — Koppynuuu.  IIpaktmka
IPOTUBOAEHCTBUA Koppynuuu B Poccuiickoit ®enepanuun

['ocynapcTBeHHas MOJNMTHUKA PA3JIMYHBIX CTPAH U MEXIYHApOJHOE COTPYIHUYECTBO B 00JIaCTU
IIPOTUBOAECUCTBUS KOPPYILIUH.

MeXIyHapOIHBIM  OMBIT BEAYIIMX HMHOCTPAHHBIX TOCYJapcTB MO MNpo(UIaKTUKE U
MPOTUBOJICUCTBUIO KOPPYILUU.

9. Teppopuctuyeckast ONacHOCTb U 00pHOA C TEPPOPUZMOM.

TeppopucTtuueckas omnacHocTb M 00ppba ¢ TeppopH3MOM Kak OJHA W3 BaKHEWIINX 3ajad,
CTOSAIIUX Mepe]l COBPEMEHHOI nuBuinn3anuen B oonactu obecrneuenus bXK/I.

TeppopusM Kak MOJUTUYECKOE SBJIEHHWE, KaK COLMAIbHO-3KOHOMHUYECKOE SBJIEHHME, Kak
MHCTPYMEHT JOCTHKEHHS ONPEJCIEHHBIX MOJUTUYECKUX LIEJeH U TeppOPUCTUYECKUN aKT Kak
KOHKpPETHOE MpEeCTyIUIeHHEe. OJKOHOMHMYECKOE HEPAaBEHCTBO, OTPaHUYEHUE MOJUTHYECKUX U
PEeNIUTruO3HBIX CBOOOJ, BO3MOKHOCTEH CBOOOIHOIO PAa3BUTUS M OTCTPAHEHHUE OMpE/ElIEHHBIX
CJIOEB HaceleHus, (Tpymil, KJIaccoB, HAMOHAIBHOCTEH, PEIMTMO3HBIX KOH(ECCHI 1 rocy1apcTB)
OT peaJbHOro yyacTus B OPMHUPOBAHUH MOJIUTHYECKUX PEIICHUH U OT BIMSHUS Ha yIpaBIeHHUE
COLMAIbHO-9KOHOMHUYECKUMH IpolieccaMi B OOIIECTBE Ha HALIMOHAJIBHOM, PETHOHAIBHOM M
r7100aIbHOM YPOBHSIX — UTATENbHAS Cpefia Ul BOSHUKHOBEHHS Teppopu3ma. CTUMYyTUpOBaHHE
U noanepxka ((puHaHCOBas, OpraHM3allMOHHAs, W Jp.) TeppopuU3Ma OIpeneNEHHBIMU
HNOJUTUYECKUMH CHJIAaMM W HEKOTOPBIMH ToOCylapcTBaMH B Oopb0Oe 3a JOCTH)KEHHE CBOMX
MOJIMTUYECKUX IeJIed M DKOHOMUYECKMX HHTepecoB. lMcropudeckue, HIECOJIOTMUYECKHE U
OpraHU3al[MOHHBIE aCIIEKThl BOSHUKHOBEHUS U PAa3BUTHS TEPPOpU3MaA KaK CEPbE3HENILIEH YIrpO3bl
COBPEMEHHOM LMBMIM3ALMU, 3KCTpeMU3M U TeppopusM. CouuaiabHble, SKOHOMHYECKHE,



MOJIMTUYECKHE M HACOJOTMUYECKHEe YepThl U OCOOEHHOCTH COBPEMEHHOro Teppopu3Ma. Mepbl
MPOTUBOJICUCTBUS TEPPOPU3MY.

IIpaBoBBIE aCIEKTHI U MEPHI IPOTUBOACHCTBHS TEPPOPU3MY U IKCTpeMusmy B PO

[lonsiTe Teppopu3Ma M HKCTpEMH3Ma B POCCUUCKOM 3aKOHOJATENBCTBE, TEPPOPU3M Kak
MOJINTUYECKOE SIBJICHUE U TEPPOPUCTHUECKUM aKT KaK KOHKPETHOE IPECTYILICHUE.
OcHoBoroararonye HOPMaTUBHBIE W TMpaBoBble akThl P® B cdepe mnpoTuBomeicTBUS
TeppopusMy U 3kcTpemusMy: Ykas IIpesuaenta Poccuiickori denepanuu ot 15 deBpans 2006
roaa Ne 116 «O Mepax 1o npoTUBOACHCTBUIO TEppOpU3MY», DenepanbHblil 3aK0H 0T 6 Mapta 2006
r. Ne 35-@3 «O npotuBojeiicTBuU Teppopusmy», Yka3 [Ipesunenra Poccuiickoit @enepanuu ot
13.04.2010 Ne 460 «O HauuoHanbHOM CTpaTeruu MPOTUBOACHCTBUS KOPPYNLUU U
HanunonaneHom mane nporuBofeiicteus koppynuuu Ha 2010-2011 roas», Yka3 Ilpesunenta
Poccuiickoit @eneparuu ot 21.07.2010 Ne 925 «O mepax 1o peanu3anuu OTAEIbHBIX [T0JI0KEHUN
®enepanbHOro 3akoHa «O MpOTUBOAEUCTBUM Koppynuun» PenepalibHbIN 3aKOH OT 7 aBrycra
2001 ronma Ne 115-®3 «O npoTUBOACHCTBUM JieTalu3aluy (OTMBIBAHUIO) JJOXOJI0B, IOJYYEHHBIX
IPECTYNHBIM IyTE€M, U (UHAHCHUPOBAHUIO TEPpPOpU3May. (B 4acTH, Kacarolleiicsi U3MEHEHUs
OCHOBHBIX NOHSTHUM, UCHOJb3YEMbIX B HacTosieM PenepanbHOM 3aKOHE; paCUIMpEHUs Kpyra
YYaCTHUKOB 3KCTPEMHUCTCKOM AESTEIbHOCTH; a TAK)KE OCHOBAHUI BKJIIOUEHUS MHOCTPAHHBIX U
MEX1YHapOAHbIX OPTaHU3alUN B CIIMCOK OPraHu3alui, OTiepaliy C IEHEXKHBIMU CPEICTBAMU UITU
WHBIM HMYIIECTBOM KOTOPBIX MOJUIEKAT 00sA3aTeIbHOMY KOHTPOJIIO B Cllydyae MPU3HAHUS UX
cynamu Poccuiickoit deaeparnuu teppopuctuueckuMu). Oenepanbhblil 3akoH oT 25 uronsg 2002
roaa Ne 114-®3 «O npoTUBOAECHCTBUHU YKCTPEMHUCTCKON IEATEIbHOCTH Y, DeliepanbHblii 3aKOH OT
27 nroag 2006 r. Ne 153-®3 «O BHeceHUHM HW3MEHEHUI B OTHAEIbHBIE 3aKOHOIATEIILHBIE aKTHI
Poccuiickoit ®enepanuu B cBsazu ¢ mnpusstuem DenepanpHoro 3akoHa «O paTudukanuu
KouBennuu Cosera EBponsl 0 mpenynpexiaenun teppopusma» u denepanbHoro 3akoHa «O
MPOTUBOACUCTBUN TEPPOPU3MY» (HAIMpaBlIeH Ha JalbHeWIIee pa3BUTHE TOCYJapCTBEHHOMN
CUCTEMBI IPOTUBOJICHCTBUS TEPPOPU3MY, Ha KOMIUIEKCHOE PelIeHUE MPoOieM IPOTUBOIEHCTBUS
TEPPOPUCTUYECKON OMAacCHOCTH B Pa3lMYHbIX cpepax U BHOCHUT COIVIACOBAHHBbIE U3MEHEHHUS B
NATHAAUATh JIEHCTBYIOIIMX 3aKOHOB, B TOM 4ucie B 4 KoJeKkca) U Jpyrue HOpPMAaTHBHBIE,
IpaBOBblE M UHBIE aKThl B cdepe MNPOTUBOJEHCTBUS TEPpPOpPU3MY U IKCTPEMU3MY.
['ocynapcTBeHHas cucTeMa MPOTUBOACUCTBUS TEPPOPUBMY U IKCTPEMU3MY: ChEpBI, CTPYKTYPBI U
Mepbl MPOTUBOJEHCTBUS TEPPOPU3MY MU SKCTPEMHU3MY Ha MEXKAYHApOAHOM, (enepalbHOM U
MECTHOM  YPOBHAX  (PKOHOMHUYECKHE, TMOJUTUYECKHE, OpraHu3allloOHHbIE U  JIp.).
[Tpodunaktuyeckue Mepbl NPOTUBOAEHCTBUA Teppopusmy: onblT Coserckoro Coro3a u
Poccniickoit ®enepanuu. llporpammsl OpraHu3anuy  aHTUTEPPOPUCTHYECKOM 3aIlMTHI B
MIPOM3BOJICTBEHHBIX OPraHU3alMAX Pa3IMYHOrO TUMNA. 3alluTa 0co00 OMACHBIX OOBEKTOB OT
TeppopucTUYEeCcKOi yrpo3bl. Ponb nHpopMannoHHON cpeabl B MPOTHUBOJIECHCTBUU TEPPOPU3MY.
Kynbrypa MEXHAlMOHAIBHOIO M MEXKOH(ECCHOHAIbHOIO  OOIIeHHs Kak  (akTop
IPOTUBOAECUCTBUS TEPPOPUMY U SKCTPEMHU3MY.

FOCY,Z[apCTBCHHaSI MOJIMTHKA PAa3JIMYHBIX CTpaH U MCKAYHAPOAHOC COTPYAHHUYCCTBO B o0ractu
HpOTHBOHCﬁCTBHﬂ TCPPOPU3MY U SKCTPCMU3MY.

MexayHapoaHbI  OMBIT BEIYIIMX HWHOCTPAHHBIX TOCYAApCTB MO NPO(HIIaKTHKE U
MPOTUBOJICUCTBUIO TEPPOPU3IMY U IKCTPEMHU3MY. MeXayHapoIHOE COTPYIHHYECTBO B cdepe
OOpBOBI C TEPPOPUZMOM U MEKTYHAPOAHBIE coTfamieHus ¢ yuactuem PD B aToit chepe.

ITpaBuiia noBeAeHMs U AEUCTBUS TPaXK/laH B Cllydae BOSHUKHOBEHMSI TEPPOPUCTUUECKOM yrpO3bl
Y TIPU TEPPOPUCTHUUECKOM aKTE.



Jlo;KHOCTHBIE O0S3aHHOCTH COTPYIHUKOB M WHIUBUAYaJIbHBIC AEHCTBHS NPH OpraHU3aluu
QHTUTEPPOPUCTUYECKOM 3AIUTHI IIPOU3BOJACTBEHHON CTPYKTYphl. be30IacHOCTH JIMYHOCTU B
YCIIOBHSAX TEPPOPUCTHUECKON Yrpo3bl. IHIUBUAYyaIbHOE TIOBEJCHHE TPaXKIaH, CIIOCOOCTBYIOIIEE
npodHIaKTUKE TEPPOPHU3MA U TIOBEACHUE B CIIydae BOSHUKHOBEHHS TEPPOPUCTHUECKON YTPO3BI:
KyJIbTypa O€30MacCHOCTH JKM3HEIACATEILHOCTH B YCIOBHIX TEPPOPUCTUYECKOM Yrpo3bl; MEpbI
JUYHOW O€30MacHOCTH B YCIOBHAX TEPPOPHCTUYECKUX YIrpo3; MpaBUja TOBEACHUS IPH
OOHapyXEHUM TOAO3PUTENIbHBIX IPEIMETOB; pearupoBaHUE Ha TEPPOPUCTHUUECKHUE aTaKu C
IIPUMEHEHUEM XUMHUUYECKOT0, OMOJIOTUYECKOT0, PAJIOJIOTMUECKOT0 U SIEPHOIO OPYKUsl; HABBIKU
MOBEJICHHUS B OOIIECTBEHHOM TpaHcmopTe (aBroOycax, .. TPAHCIOPTE, CaMoJieTe);, B
OOIIeCTBEHHBIX MecTax (K.1. W aBTOBOK3ajaX, Kade, KMHOTeaTpax), HABBHIKA IO PA3BUTHIO
HaOJIIOaTEIbHOCTH; HABBIKM OBICTPOTO pPEarupoBaHUS HA ONACHOCTh, HABBIKK YETKOTO
cooOuieHuss 00 OMacHOCTHM WM YIrpo3e; CIOCOObI MPOTUBOCTOSIHUS —IICHXOJIOIMYECKHM
CTpECCOBBIM (pakTopaM IpHU TEPPOPUCTUYECKON yrpose; AEHCTBHs TIpakAaH, IONABHIMX B
3aJI0’)KHUKH TEPPOPUCTOB B CIIy4ae TEPPOPUCTHUECKOTO aKTa.

10. IToaroToBka K JEKIIMOHHBIM KOHTPOJIBHBIM paboTaM, moAadop MaTepuanoB K pedepaTy u ux
BBITIOJIHEHHE

Tembl a1 00s3aTENBHON CaMOCTOATENBHON IPOPAOOTKHU

Tema 1

Oo0ecrieuenue HHHHBHHY&HBHOﬁ 0€30IaCHOCTH: I[IpaBujia MOBCACHUS B OIIACHBIX, DKCTPCMAJIbHBIX,
u LIp€3BI:'I"IEII‘/'IHI>IX CUTyalusX, IIpaBHJIa U CHOCO6H, OKa3aHUusi nepBoﬁ ImomMomM, B T. 4. H
CaMOIIOMOIIIH.

Tema 2

Hopmbr pannanuonHoif 6e30macHOCTH, CHOCOOBI M METOAbl KOHTPOJS paJuallMOHHON
0€30I1aCHOCTH.

Tema 3

Xumudeckass W Ouosormueckas omacHOCTh. CHJIBHO JCUCTBYIOIIME STOBUTHIC BEIECTBA.
HopmupoBanue cocrosinus okpyxkaromieit cpenbl CrocoObl MOHUTOPHMHTA M OOecredeHus
XUMHUYECKON U OMOJIOTUUECKON O€30MaCHOCTH.

Tema 4

qpe?:BI)ILIaI\/JIHBIe CUTyalluH. CucreMnsl opraHu3anuvs 3alluTbl HACCJICHUA B LIpG?;BI)I‘-IaI\/'IHBIX
CUTyalusiIXx.

Tema 5

Hp06HCMBI obecneueHust 0€30IaCHOCTH KHU3HCACATCIIBHOCTH U YCTOP’I‘{HBOFO Pa3sBUTHA Poccuu.

Tema 6
[TpotuBoaelicTBUE KOppyNIMU U GOPMUPOBAHNE AHTUKOPPYIIITUOHHOTO MUPOBO33PEHUS

Tema 7



Teppopuctrueckass OHNAcCHOCTb KaK IOJIMTUYECKOE, COLMATbHO-DKOHOMUYECKOE SIBJICHHE,
TEPPOPUCTUYECKUI aKT KaK IPEICTaBICHNE U IPOTUBOJAEHCTBUE TEPPOPU3MY.

TpeboBanus k pedepary

1. Tema pedepara mo Kypcy mpemiaraercsi mpernoaBaTeseM, YUTAIOMUM JIEKIIUHU, KaKIOMY
CTYACHTY WHAMBHYaJTbHO HJIU HEOOJBIIOMY TBOPUECKOMY KOJUIEKTHBY (IIBa — TPU CTYJAEHTA C
4ETKUM BBIJCIIEHUEM, TOH 4YacTH pedepara, KOTOPbIM MOATOTOBICH KaXIbIM aBTOPOM) HIIH
Ipe/IaraeTcsi CAMUMHU CTYIEHTaMHU, HO 0053aTeIbHO IIPEIBAPUTENILHO JOJDKHA OBITH COTIacOBaHA
C IPEIO/IaBATEIIEM).

2. Pedepar momkeH ObITH NpEACTaBICH B HAllEYaTaHHOM BHUJE, a JJCKTPOHHAs BEPCHUS
JI0JDKHA OBITH 3apaHee BhICTIaHa Ha yKa3aHHBIH MTPero1aBaTelieM AIeKTPOHHBIN ajipec (B hopmare
Word mpudt Times New Roman 12).

3. Pedepar o00s3aTeIBHO TOJDKEH HMMETh THUTYJIBHBIA JIMCT M CIHCOK HCIIOJIH30BAHHOU
JIUTEPATYpPhl, BKJIIOYAs BCE HHTEPHET CChUIKU C YKa3aHUEM aBTOPOB U HA3BaHUI UCITOJIb30BaHHbBIX
MaTepHUaloB

4, Bce KOJIMYCCTBCHHBIC, HIUIFOCTPATUBHLIC H (1)8.KTI/I‘ICCKI/IG JaHHBIC, HpI/IBeI[éHHLIC B
peq)epaTe, JOJIZKHBI OBITE JAOKYMCHTHUPOBAHBI U CHa0YKEHBI COOTBECTCTBYHOIIIMMH CCBUIKAMH Ha
HCIIOJB30BaHHBIC KICTOYHHKH.

S. B pedepare 00s13aTeNbHO TOJKHBI OBITH OTPAYKEHBI IyOJIMKAIIMH MTOCIEAHETO0 eproa (3a
JIBa TIOCJICTHUX TO/a).



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3snka, KOMINbIOTEPHbIE TEXHOJIOTHH U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

Bapnaunonﬂoe HCYHUCJICHUE U TOIMOJIOTUSA

Heab AMCHUNIMHBI:

JlaTh CTyJeHTaM OCHOBBI 3HAaHWW B O0OJACTH COBPEMEHHOTO BapHAIIOHHOTO aHalu3a |
TOTMOJIOTHH.

3agauu AMCHUIINHBIL:

Hayunth cTyneHTOB CBOOOAHO TIOJIB30BATHCSA TMOHSTHSMU COBPEMEHHOTO BBIMYKJIOTO U
HETJIaJIKOTO aHaJIN3a, OCHOBHBIMU F€OMETPUUECKUMH U aHATUTHYECKUMU CBONCTBAMU OOBHEKTOB,
TaKUMH, KaK OTAECIMMOCTb, MPOKCUMAIBHOCTh, TPAHCBEPCAIbHOCTb, KOHCTAHThI BBIMYKJIOCTH.
[TapamenbHo 0OCYIUTH NMPUMEHEHUE YKA3aHHBIX CBOWCTB B alIrOpUTMax ONTHUMHU3AIMH Ha
MIPUMEPE CUMILIIEKC-METOAA, TPAJIUEHTHBIX aJITOPUTMOB, MeToAa HproTOHA U T.II.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILJIMHE (MOYJII0)
B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI
3HATh:

OCHOBEBI COBPCMCHHOT'O BApUAIIMOHHOI'O dHAJIM3a U HCKOTOPLIX aJITOPUTMOB.

yMeTb:

HpI/IMCHflTB OCHOBHBIC MMOAXOJAbI I PCIICHUS BBIITYKIIBIX, INTAAKHUX U JpP. OKCTPEMAJIbHBIX 3a14a4,
pa6OTaTB C HCErjIaJaKmMu 06’bCKTaMI/I, MNPUMCHATHL MNOAXOAAIIHNE IOJId CUTyallUu aJIrOPUTMBbI
PEIICHHUA 3a1a4.

BJIa/1eTh:

SI3pIKOM COBPCMCHHOT'O HEITIAAKOTO aHaIn3a U TOIIOJIOTHH.

TeMbl u pa3jaesibl Kypca:
1. 3agauu BapuallMOHHOTO UCYUCIICHHUS.

CunbHbI 1 c1a0blii MUHUMYMBI B 33/1a4aX BapUallMOHHOTO MCYMCIeHUs. JleMMa o cKpyrieHuu
YTJIOB.



2. IIpocreitmas 3aga4a BapuallMOHHOTO UCYUCIICHUS.

YpasHenue Ditnepa. 3anaga o 6paxucroxpone. [Ipumepsr ['mnsbepra u Beitepmtpacca.
3. U3onapameTrpuueckas 3a/1a4a BApUAIHOHHOTO MCUUCIICHHUS.

Ilenuas nuHMA.

3anayva Jlarpanka ¢ HErOJIOHOMHBIMU CBSI3AMU. [IpumMeph.

3&,[[3‘13 HarpaH>1<a C I'OJIOHOMHBIMH CBA3IMU. ypaBHCHI/Ie JABHXKCHU A MaTepI/IaJIBHOfI TOYKHU IIO
IOBEPXHOCTH.

4. YcnoBus TpaHCBEPCATHHOCTH B 3371a4€ CO CBOOOTHBIM MTPABBIM KOHI[OM.

VYcenosus Beiliepmtpacca-Opnamana. Hermankue skcrpemanu. [Ipumepbl. 3agaua 0 KpHUBOM,
oOpa3yroliel mpy CBOeM BpallleHUU MOBEPXHOCTh BO3MOYKHO MEHBIICH IIOMIAIH.

5. [IpeobpazoBanue Jlexanapa.

Kanonnueckune YpaBHCHUA I'amunpTOHA. HpI/IHI_II/IH MaKCUMyMa HOHTpHFI/IHa JUISL JIMHEHUHO-
KBaHpaTHqHOﬁ 3ala4i ONITUMAJIBHOI'O YIIPABJICHH.

6. HpOCTeﬁmaH 3a/lada BapUALIUOHHOI'O HCUYUCIICHUS Ha CHIILHBIN MHUHUMYM.

Oynknua Beliepmrpacca. [Ipumepsl. [Ipuanyun makcumyma IloHTpsArnHa U181 3a1a4u O MPOCTOM
JBHKCHUH.

7. Ilosie akcTpemane.
VYpaBuenue ['amunbToHa-AK00H.

WuBapuantueiii  uHTerpan [unasbepra. Pemenue ypaBHenuss [amunbToHa-SkoOu  ans
KBaJPaTUYHOM 3a]a4l BapHUAILMOHHOTO UCUUCIICHUS.

8. JloctaTouHble yCIOBHSI CHIIBHOTO MUHUMYMa, HCHOJIb3YIOLMe ypaBHeHUE ['aMuinbToHa-AK00u
u QyHkuuio Beitepmrpacca.

[TomyHenpepbIBHOCTH CHU3Y U CYIIECTBOBaHUE pelieHui B mpocTpaHcTBax CobosieBa (OCHOBHbBIE
pe3yNbTaThl U PUMEPHI).

[TonyHenpepbIBHOCTh CHU3Y U CYIIECTBOBAHHE PELICHWH B NMPOCTPAHCTBAX Mep U (QYHKUUH
OTpaHUYEHHON BapHalluy (OCHOBHBIE PE3YIbTAThl U IPUMEPBI).

9. Bropas Bapuauus. Yciosue Jlexxanapa.

Heo6xonuMmele ycinoBus cnaboro MUHUMYyMa, HCIOJIb3YIoIue ycioBue Jlexxanapa.
JlocTaTtouHble ycia0BuUs c1aboro MMHUMYMa, HCIIONb3yIoIue ycsioBue Jlexxanapa.
JlocTaTtouHble yCIOBUS CHIIBHOTO MUHIMYMa, HCIIONB3YIoNIHe yciaoBue Jlexanapa. [Ipumepsr.
10. ConpsxeHHBIE TOUKU. Y croBue Skoou.

HeoOxoaumeble ycinoBus ciaboro MUHUMYyMa, HCIOJIb3YIOluE yciaoBue Axko0u.

JlocTaTtouHble yca0BuUs CIaO0r0 MUHUMYMa, HCIIOJIB3YIOIIKeE yCIoBue SIkoou.

I[OCTaTOLIHBIe yCJI0BUA CUJIIBHOTI'O MUHUMYMA, UCITOJIB3YIOIIUC YCIIOBUC SIkoOu. HpI/IMepLI.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

BBenenue B reopu3nvecKyo ruJipoAMHAMHUKY

Heab AMCHUNIMHBI:

— U3y4YCHHE W WHTEpPHpeTalus C MO3UIMHA (PU3MKK M MaTeMaTU4eCKOH (U3MKH MEXaHU3MOB,
OTBETCTBEHHBIX 32 (POPMHUPOBAHUE OCHOBHBIX OCOOCHHOCTEH TIIOOATBHON W pPEermoHaIBLHON
LHUPKYJISIUU aTMOc(hepbl U OKEaHa.

3agauyu AMCHMILINHBI:
. W3yueHne OCHOBHBIX MOHATUN M YPAaBHEHUN T€O(PU3NIECKON THIPOAMHAMUKH.

. O3HaKOMJICHUE C OCHOBHBIMHM TPHONMKCHHSAMU TE€O(QU3UICCKON THUIPOJUHAMUKH H
BUJIAMH IBUKECHUMN.

. W3yueHne OCHOBHBIX (PH3MUECKMX MEXaHH3MOB, OTBETCTBEHHBIX 3a (OPMHPOBAHUE
r7100aMbHOM U PerHOHATBHON IUPKYIISIUN aTMOC(hEphl 1 OKeaHa.

. Paccmotpenue siBneHui, GOPMUPYIOIINX HUPKYIALIIO aTMOC(hEphl U OKeaHa, (BOJTHOBbIC
JBHKEHUS, HEYCTOMYMBOCTb, TypOYyJIEHTHOCTB) C UCIIOJIL30BAHUEM alllapaTa MaTeMaTHUYEeCKOi
(hU3MKH.

ITepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs MO0 JUCHUILINHE (MOAYJII0)

B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOIKHBI

3HATh:
O OCHOBHBI€ MTOHATHS U YpaBHEHUS reo(pU3nuecKoi THIPOAMHAMUKY;
O OCHOBHBIE BHJIbI PaBHOBECHBIX COCTOSHUM B Teo()U3MUYECKUX TEUEHUSX, MEXaHHU3MBbI,

KOMIICHCHUPYIOIIUEC OTKJIIOHCHUA OT COCTOSAHUSA PABHOBCCHUS;

O BU/Ibl BOJTHOBBIX JIBU)KEHUH B )KUJKOCTH U rase;

0 BUJIbI TE€UEHUI B aTMOc(epe 3eMIIH U OCHOBHBIE MOr0J000pa3yrole (pakTopsl;

O XapaKkTepHble 0COOEHHOCTH 001l MUPKYIALUU aTMOChephl.

yMeThb:

O 3¢ (EKTUBHO UCIONB30BaTh Ha MPAKTUKE TEOPETUUECKUE KOMIIOHEHTHI HAyKH: MOHSTHUS,

CYKACHUSA, YMO3AKIIOYCHU S, 3AKOHBI;



0 MOJIb30BAThCS CIPABOYHOM JHUTEpaTypol HAaydyHOTO W MPHUKJIAJHOTO Xapakrepa s
OBICTPOrO OMCKA HEOOXOIMMBIX MATEMATHUECKUX U (PHU3UIECKUX JAHHBIX U TIOHSITUH.

BJIA/IETh:

[ HABBIKAMHU CaMOCTOSITEIHHONW pa0OThl ¢ HAYYHOW JIUTEPATypoill MO reou3nvecKoit
TUAPOIMHAMUKE U C COBPEMCHHBIMU UCTOYHUKAMH HH(POpMaIiu (HaydHbIC CTAaThH, UHTEPHET);

0 HaBbIKaMU OCBOEHUS O0JIBIIOr0 00bEMa HH(OPMALINH;
0 KYJIbTYPOH OCTAaHOBKHU M UCCIIEIOBaHUS (PU3UUYECKHUX 33a]]a4 HA OCHOBE MaTEMaTHUYECKOT O
MOJIEJIUPOBAHUS.

TeMbl U pa3jesibl Kypca:

1. JIuneiinas 3aBucUMOCTb BeMUMH. CUCTEMBI JINHEWHBIX YpaBHEHUH. BoIurcIUTENbHBIN acliekT
YMHOKEHHMSI MAaTpHIl: KJIACCHUYECKOE IPABWIIO YMHOXKEHHS, alropuTtM BunHorpaaa, airoputm
[IITpaccena.

JIuHeliHas 3aBUCUMOCTD BeanuuH. CHCTEMBI THHEHHBIX ypaBHeHHﬁ. ManI/ILILI KaK MHCTPYMCHT
JJIA  aHaJIu3a JIMHEMHOW 3aBHCUMOCTH. Onepaunn HaJl MaTpulaMu. ACCOHI/IaTI/IBHOCTB u
HCKOMMYTATHBHOCTbL YMHOXCHUSI MATPHILL. BeruucnutenbHbI  acHEKT YMHOXCHUST MATpPHIL:
KIIaCCUYCCKOC IPABUIIO YMHOKCHUS, AJITOPUTM BI/IHOFpa,Z[a, AJIroOpuT™M H_[TpacceHa. bnounsie
MaTpHuLbI. KadgecTBo AJIrOpUTMOB U MOACIIN KOMIIbKOTCPOB. ITocnenoBarensHbIC U ImapaajICJIIbHbIC
BBIYUCICHU.

2. Manble Bo3myuieHus. Yncino o0yclIOBIEHHOCTH MaTpulpl. Cxonsuiyecs MaTpULlbl U PSbL.
Bosmymienne coOCcTBeHHBIX 3HaUeHHUH. CIIeKTpaabHBIE PACCTOSTHHUS.

Mansle Bo3MymieHHs. Uucino 00yclOBIEHHOCTH MaTpuilbl. CXOAsdIiuecss MaTpUilbl U Psiibl.
[Tpocreiimmii utTepanoHHbIil MeTo . O0paTHBIE MaTPULBI U psIbl. OOYCIOBICHHOCTD TMHEHHON
cucteMbl. COriacoBaHHOCTh MaTpPHUILbl U MpaBoi yacTu. Bo3mylieHne coOCTBEHHBIX 3HAUCHHH.
HenpepbiBHoCTh KOpHeW nonuHoma. Kpyru ['epmiropuna. Mainble Bo3MylIeHHsS COOCTBEHHBIX
3HaYeHUH U BeKTOpoB. OOYCIOBIEHHOCTh MPOCTOrO0 COOCTBEHHOTo 3HaueHUs. CrHeKTpasibHble
paccrosnus. Teopema Bunanara-Xoddmana. J[BOSKOCTOXAaCTHUECKHME MATPHUILIBI U Teopema
bupkrodda. [lepectaHoBOUHBIE AUArOHAIN U TeopeMa XoJuia.

3. Marpuibl kak 00oO1IeHrne MOHATUS uyucia. ['pymma, koybio, mose. CrenuaibHble KIacChl
MaTpull. Marpuna kak omepaTtop. Sapo u o0pa3 maTpuibl. XapakTepUCTUUYECKUIN MOJIHMHOM
MaTpPHUILIbI U METOJIbI €TO BHIYMCIICHUS.

Martpunbl kak 00001IeHHEe TOHSTHUS uYucia. ['pymma, Kojibio, mone. CrhenuanbHbIe KIacChl
Matpull. Marpuubl nepectaHoBkd. (Cxema cJBavBaHUs MJIS aCCOIMATUBHOW OIEpallu.
PexyppenTtHoe ciBauBanue. Matpuia kak omnepatop. SAapo u o6pa3 matpuiibl. J(uaronamu3amnus
MaTpuiibl. COOCTBEHHOE 3HAYCHHE U COOCTBEHHBIN BEKTOp. MIHBapHaHTHBIC TOAMPOCTPAHCTCBA.
Teopema Xopmana. XapakTepUCTHYECKHI TMOJMHOM MATPHUIBI U METOJbl €ro BBIYUCIICHUS.
[TapannenpHbIE aNTOPUTMBI BEIUUCIEHUS 00pAaTHON MaTPHIIBL.

4. MamunHble ynciaa. AKCHOMBI MalTMHHON apu@MeTuku. OUImOKN OKpYTIICHHUS.



MarmmunHbIe yncia. AKCHOMBI MAIIMHHOW apuMeTuKu. OmMOKNA OKPYTIEHUS ISl CKAISIPHOTO
npousBeaeHus. Ilpsmoit u oOpatneiii anammu3. IlpoOiembl cepTUUKAIMKM  aJTOPUTMOB.
"Uneanbubie" u "MammHHbIE" TECTHL. PellieHne TpeyrojibHBIX CUCTEM.

5. Merpuueckoe npoctpancTBo. HopMupoBaHHOE IpPOCTpaHCTBO. BEKTOpHBIE M MaTpUYHBIE
HopMbl. CkanspHoe npoussesieHre. OpToroHanbHOCTb.

Metpuueckoe nmpocTpancTBo. Bioxennsie mapsl. HopmupoBanHoe mpocTpancTBo. BekropHbie u
MaTpUYHbIe HOPMbI. DKBUBAJICHTHbIE HOPMBL. OnepatopHble HOpMbI. CKalsipHOE MPOU3BEACHHUE.
OproronanbHocTh. [InuHa BekTopa. 3oMerpuunsie Matpuiibl. CoxpaHeHHEe AJIMH U YHUTApHbBIE
Marpulbl. Teopema [lypa.

6. HeotpunarenapHble MaTpuilbl. MaTpuiibl U Tpadsol.

Heotpunatensaple maTpuiel. Matpuiiel U Tpadbel.  Paszmoxumocts. Teopema Ileppona-
®pobennyca. MeTo bl sl pa3peKeHHBIX MaTpHUll. 3aa4a O cernaparope.

7. Hopmanbuble MaTpuiipl. CUHTYJISIPHOE Pa3iioKEHUE MaTPULIbI.

HOpMaJ'ILHLIe MaTpHUIbI. 3HaKO-OHpeI[eJ'IeHHLIe MaTpHUIBbI. CI/IHFYHHpHOC Pa3JIOKCHHUEC MAaTPUILIbI.
YHI/ITapHO HHBApUAHTHBIC HOPMBI. AHHpOKCI/IMaHI/II/I MCHBIICTO paHra.

8. Tlomxonm B.B.BoeBoamHa K peHICHHIO TPOOJIEMBbI MOPTAOEIBHOCTH IMPOrPAMMHOTO
o0ecreyeHus.

[Tonxon B.B.BoeBoauHa K pemieHUI0 MPOOIeMBI TOPTA0SIIBHOCTH TPOrPaMMHOTO 00SCTIICUCHUS.
[Iporpamma u mMaremaTrueckuii anroputm. I'pad anropurma. ['pad) BEIUMCIUTENBEHONW CHCTEMBI.
[IpoGnembr mocTpoeHus u anHanusza rpados. I[IpobGrembl OTOOpakeHHS aITOPUTMOB Ha
BBIUHCIIUTENbHBIE CUCTEMBI.

9. Ilpssmble MeTo1bI U1 TMHEUHBIX cucTeM. Teopust LU-paznoxenus. QR-pasnokeHne MaTpuibl.
Martpuiel OTpakeHusl.

[Tpstmble MeTo b1 1715 TMHEHHBIX cucTeM. Teopus LU-pasznoxxenns. Ommoku okpyraenus ais LU-
pasnoxeHusi. Poct anemMeHTOB 1 BBIOOp Beaymiero anemeHTa. Meroa Xoserkoro. TpeyroiabHbie
paznokeHus u pemleHue cucreM. Kak yrounuts pemenue. QR-paznoxenue marpuisl. MaTpuiibt
oTpaxkeHus. VCKIIIOUeHHE »JJIEMEHTOB C IIOMOIIBIO OTpakeHWil. Marpuiupl BpamieHusl.
HckiroueHre 3J€MEHTOB € IOMOINBIO BpalleHWH. MallMHHBIE peanu3aluv OTPAKEHHH |
BpamieHuii. Meroa oproronanusanuu. [lorepss oproronambHocTH. Kak OopoTbesi ¢ moTepeit
oproroHanbHocTU. MonudunupoBannslil anroput™ ['pama-1lImuara.

10. HupKynssHTHBIE ¥ TETUIULEBBI MAaTPHUILIBI.

[{upKyIsIHTHBIE ¥ TEIUIULEBBI MAaTPUILIBL. [ PYyIIIIOBOE CBOKWCTBO HEBBIPOKIECHHBIX HUPKYISTHTHBIX
Matpull. CnekTpaibHass TeopeMa Ui LUPKYISHTHbIX Mmarpun. Marpuna ®Dypwe. beictpoe
npeoOpazoBanne Oypbe. BrICTphie ArOpUTMBI IEPUOTNUECKON U alIEPHOTUIECKON CBEPTKH.

11. OcHOBHEBIE IMOHATHA, YpaBHCHUA JUHAMHUKU aTMOC(I)epBI N OKCaHa. YPaBHCHI/IH JUHaAaMHUKH
aTMOC(bCpBI N OKCaHa B C(I)CpPI‘-ICCKOﬁ CUCTCMC KOOpAUHAT. BBenenue nmoHsaTHA FCO(I)I/IBI/I‘-ICCKOFO
TCUCHHA, aHaJIu3 MaciTaboOB CllaraéMbIX B YPaBHCHUAX JHHAMUKH aTMOC(I)CpLI g cliydas
FCO(I)I/ISI/I‘-ICCKOFO TCUYCHHA. reOCTpO(pI/I‘-ICCKOG U TUAPOCTAaTUYCCKOC PaBHOBCCHC.



['eouznueckas ruipoAMHAMIKA U TMHAMUYECKAst METEOPOJIOTHsI. DUiepoB U JlarpaHkes Mo xo/1
K OIHMCAHUIO JBWKECHUS XUIKOCTH. OCHOBHBIC CHIIBI, ICHCTBYIOIIME Ha BO3IYX B arMocdepe.
BriBo ypaBHEHUH THAPOTEPMOANHAMUKHI aTMOC(hEphl U JUHAMUKN OKEaHa.

Juddepennmanbabie onepaTopsl B chepruuecKoil cucTeMe KOOpAUHAT, JJarpaH)KeBa MPOU3BOIHAS
[0 BPEMEHU BEKTOpa ¢ chepUUueCcKOil cucTeMe KOOpAuHAT. Y paBHEHUS! TUHAMUKU aTMOc(epsl U
okeaHa B cpepuueckoii cucteme koopauHat. [Ipubnuxenre Meakoit atMocQepsl.

JBuxenus, GopMupyomue QUPKYISIU0 aTMochepsl U okeaHa. XapaKTepHble MacITa0bl TAKUX
TeUeHUW (TOPU3OHTAIBHBIM, BEPTUKAIBHBIA, BPEMEHHOH, MacmITaObl TOPU3OHTAJILHOH |
BEePTHKAIBHON cKopocTH). YUumcrno PoccOu. Ananmm3 Macmra0oB cllaraéMblX B YPaBHEHHUSX
JTUHAMHUKA aTMOCQEpbl UIi METEOPOJOTHYECKH 3HAYMMBIX TEUCHHWH B CpPEIHHUX IIUPOTaX.
reoctpouueckuii OanaHc - paBHOBecHEe MEXIy cmiamu Kopuwonuca W CWIOH TpajueHTa
naBneHusa. HampaBinenue BeTpa B IIMKIOHAX M AHTUIMKIOHAX, CpPaBHEHUE C JIaHHBIMU
HaOmoaeHui. ['uapocratuueckoe paBHOBECHE, YPAaBHEHUE THIPOCTATUKH.

12. YpaBHEeHUs: TUHAMUKH aTMOCc(epbl

VYpaBHEeHUs AWHAMHUKA aTtMoc(epsl B H300apHUECKOW CHUCTEME KOOpPAMHAT IO BEPTUKAJIH.
DopMyinsl I IIEpexo/ia B IPOU3BOJIBHYIO CHCTEMY KOOPJIMHAT II0 BEPTUKAIM. TepMUYECKUN
BeTep. BeIBOJ ypaBHeHUMI quHAMUKH atMocdepsl B M300apUUECKO CHCTEME KOOPIHMHAT II0
BepTukaiau. ['‘eonmoreHunan m3zobapuyeckod MoBepXHOCTU. BwiBox ¢opmyn s mepexona B
IPOM3BOJIbHYIO CHCTEMY KOOpAMHAT 1o BepTUKaiu. [Ipon3BosHas reoctpouueckoro BeTpa 1o
BBICOTE, TEPMUUECKHI BETEP, 3allaiHbIi IEpEHOC.

VpaBHeHHsI MEJKOW BOjAbl Ha Bpamaromeics cdepe. IloBepXHOCTHBIE TpaBUTALMOHHBIE U
WHEPIMOHHO-TPAaBUTALIMOHHBIEC BOJHBIL. 3aaa4a npucrnocodnenus Poccou. [Ipubnmxenne
TPEXMEpHBIX YpaBHEHHH JWHAMHUKH aTMOc(hepbl/OKeaHa KBa3W-JABYMEPHOW MOJEIBI0 MEIKOM
BOJIbl. 3aBUXPEHHOCTb, A0COIIOTHAS U MOTEHIIMATIbHAS 3aBUXPEHHOCTbD.

Jluneapuzauusi ypaBHEHUN MENKOW BOJbl, TOBEPXHOCTHBIE I'PABUTALMOHHBIE U MHEPLHUOHHO-
rpaBUTAllMOHHBIE BOJMHBL 3amaua PoccOu o mpucnocobiaeHnu kK reocTpopuueckoMy paBHOBECHUIO,
BO30YKICHHE WHEPIIMOHHO-TPABUTALIMOHHBIX BOJH MPU MEPEX0JI€ B COCTOSHHUE PABHOBECHS.

VYpaBHeHUs 6apOTPOMHOTo BUXpsl, OeTa-3¢dexT, BoiaHbl PoccOu. bapoTponHas HEyCTOWYMBOCTD.

VYpaBHeHHe 6apOTPONHOro BUXPs KaK KBa3U-TeocTpoPpuueckoe NpuOIMKeHNEe ypaBHEHHM
MEJNKOW BOJABI. 3aBUXPEHHOCTb, (yHKIUs Toka. Ilepemennsiii mapamerp Kopuonuca - Gera-
abdexr. JlmHeapuzanus ypaBHEHHUs OapOTPOMHOTO BUXps, BOJHBI PoccOu, ux ¢dazoBas u
rpymnmoBas CKOpocTd. lIoHsATHE O rMApPOIMHAMHYECKONW HEYCTOMYMBOCTH. HeycToMuMBOCTH B
0apOTPOMHBIX TEUEHUSAX, ONTHUMAJIbHbIE MOJbl, SKCIIOHEHIMAIbHBIM pPOCT BO3MYLIEHUH U
ob6pymenne BoiH Poccou.

13. IloTreHuunanbHasi TemrepaTypa, YCTOWYMBas, HEYCTOMUMBas, HEUTpalibHasl CTpaTU]UKAIM
atMoc(eprl. BHyTpeHHHE TpaBUTAIMIOHHBIE U  HMHEPLUUOHHO-TPABUTAIMOHHBIE  BOJIHBI,
oporpaduvecKre BOITHBI.

[TorenunanpHas Ttemmneparypa. COOTHOIIEHHWE MEXAY CHJIOM TSKECTM U  IUIaBYYECTH.
YcroitunBasi, HeycToilunmBas, HeWTpaidbHas crTpaTudukanus armochepsl. Yactrora bpenra-
Baticsansa. BHyTpeHHUe rpaBUTALlOHHBIE BOJIHBI, YCIIOBHS UX BEPTUKAIBHOIO PACIIPOCTPAHECHMUS.



BHyTpeHHHE MHEPIMOHHO-TPAaBUTAIIMOHHBIC BOJHBI. [ paBUTAIlMOHHBIC BOJHBI, BO30YXKIaeMble
oOrexanueM penbeda (oporpaduueckre BOIHBI).

VYpaBHEHUS KBa3U-T€OCTPO(YUUECKOTO NpUOIMKEeHUs. BepTukanbHOE pacnpocTpaHEeHUE BOJIH

Pocc6u. [lonstue o 6apoKIMHHON HEYCTOWYMBOCTH. BeiBog ypaBHEHUH
KBazureoctpopuueckoro npubmmkeHus. CBs3b areocTpouyeckoil KOMIIOHEHTHI IOTOKa C
BEPTUKAJIbHBIM  JIBH)KEHHEM. KBasureoctpopuueckoe  ypaBHEHME  MOTCHLHAIBHOM

3aBUXPEHHOCTH. BoccTaHOBIIEHUE XapaKTEPUCTUK TEUEHUs MO NOTEHIUAIbHON 3aBUXPEHHOCTH.
Bonnbl PoccOu B kBazureoctpouyeckoM MpUOIMKEHUHN, UX BEPTHKAIBHOE PaCIpOCTpaHEHHUE.
KauectBenHoe omnucanve MexaHu3Ma OapOKJIMHHOM HEYCTOWYMBOCTH C HCHOJIb30BAaHUEM
KBa3UTreoCTpOohUIECKOro MPUOIUKESHHUS.

14. Tlorpanwunslii cioil arMmocdeprl. OcpeaHenue mno PeiHombACY. DK-MaHOBCKHE morpa-
HUYHBIN CIIOH, BTO-pUYHAs IUPKYJIA-LUS.

[Torpanuunelii c10i arMocdepsl, BIMSAHUE BA3KOCTH, TYpOYJIEHTHOCTb, OCpPEAHEHHUE IO
Peitnonbiacy. TypOyneHTHble MOTOKM (Temla M MMIyJbca), KHHETHYECKash SHEprus
TypOYJIEHTHOCTH. OKMAaHOBCKMN TOTPAaHUYHBIA CcJOW. BrTopuuHas UUpPKYIsOus, CBS3b
BEPTUKAIBHOIO IBUKEHHSI C BTOPUYHON LIUPKYJIISALUECH.

O6mast tupkynsius atMochepsl. Posb BrnaxkHoW KoHBekmuu. POpMUPOBAHUE TACCATOB U
cTpyitHbIX TeueHuil. Sueliku ['annes u @eppens. Habmrogaemas CTPYKTYypa oOmeit
HUPKyIsuuu  atMochepsl. 30HaNbHO-OCPEAHEHHbIE YpPaBHEHUS, BUXPEBbIE MOTOKM TEIUIa U
uMiynbca. [loHsTHE O BIaXHOM KOHBEKUMU. BiiakHas KOHBEKLMS - OCHOBHOM MCTOYHUK
HarpeBaHusi BepxHeW Tpomocdepsl B Tpomukax. Tepmuuecku mnpsimas sueiika [aames,
dbomupoBaHMe MaccaToB U CTPYHHBIX TeueHui. Tepmudecku obpaTHas siuerika Deppens.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

BBeneHne B IBUKCHUEC UCKYCTBCHHBIX CITYTHUKOB 3eMJIM OTHOCHTEIBHO HEeHTpa Macc

Heab AMCHUNIMHBI:

BBEJICHHE B NpPOOJIEMAaTUKy M H3ydeHHE (YHIAMEHTAIBHBIX OCHOB MEXAHUKH KOCMHUYECKOTO
10JIETA B YAaCTH JBUKEHHSI OTHOCUTENIbHO LIEHTPAa MAacC KaK €CTECTBEHHBIX HEOECHBIX Tel, TaK U
KOCMHMYECKHX aIlapaToB.

3agauu AMCUUIIINHBI:

. npuoOpeTeHue CTyAeHTaMH 0a30BBIX 3HAHHWK B 00JACTH HEBO3MYIICHHOTO BM)KCHUS
TBEPAOI0 TEJIa OTHOCUTEIBHO CBOEr0 UEHTPa MAcC B I10JI€ IPUTATUBAIOILEIO LEHTPA;

® an/Io6peTeHne TCOPECTUICCKUX 3HaHI/II71, HCO6XOI[I/IMLIX 1819)51 IMPOBCACHUHU
NpCABAPUTCIIbHOI'O ITPOCKTHUPOBAHUA CUCTEM OPUCHTAINN KOCMHUYCCKHX aIlllapaToOB.

Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI 00YYaIOIINECs JT0JIKHbBI
3HATh:

O dbyHIaMeHTaNbHBIE TIOHSATHUS, 3aKOHBI, TEOPUM KIACCUYECKON HEOECHOW MEXaHHWKU U
MEXaHUKH KOCMHUYECKOTO TOJIETA;

0 3aKOHBI Op6I/ITaJ'H:>HOFO ABMIKCHUA MW JIBUIKCHHUSA OTHOCUTCIIBHO HCHTPA MacCC
HCKYCCTBCHHBIX CITYTHHUKOB 3eMIIM U €CTECTBEHHBIX HEOECHBIX TCJI, METOHAbI OIIPCACIICHUA
q)aKTI/I‘leCKOFO ABWIKCHUS, YITYHIICHUA U LCJIICHAIIPABICHHOTI'O U3MCHCHUS ITapaMETPOB YTIIOBOTO
JBHMXXCHUA,

| COBPCMCHHBIC HpO6H€MBI MECXaHHUKH KOCMHYECKOT'O noJiera, HaIpaBJICHUA
NEPCIICKTUBHBIX I/ICCJ'ICIIOBaHI/Iﬁ n 1ejin pa3pa6aTBIBa€MBIX KOCMHUYECKHUX MHUCCHIA.

yMeTh:

O abcTparupoBaTbcs OT HECYIIECTBEHHOTO IPU MOJEIMPOBAHUU pealbHBIX HEOECHO-
MEXaHUYECKUX CUTYaIHii;

O TMI0JIb30BAThCS MOJYYCHHBIMH 3HAHUSMHU JIJIS pelieHust (pyHIaMEeHTaIbHBIX U MPUKIIATHBIX
3a1ad4;



l INPpUMEHATE  COBPEMCHHBLIC  MATEMAaTHYCCKHUE  MCETOJbI HEOCCHOM MEXaHUKH U
ACTPOANHAMUKHU,

0 ACJIaTh KaUCCTBCHHBLIC BBIBOABI IIPU MEPCXOAC K MNPCACIbHBIM YCIOBUSAM B HU3ydaCMbIX
npoOsemax;
0 3 HEKTUBHO MUCIOIB30BaTh WH(OPMAIIMOHHBIE TEXHOJIOTHHA U KOMIIBIOTEPHYIO TEXHUKY

JJI1 JOCTHUXKCHUSA HCO6XOI[I/IMI)IX TCOPCTUUCCKHUX U IIPUKIIAJHBIX PE3YJIbTATOB.

BJIa/IeTh:

O KYJIbTYpO! IIOCTAHOBKHU U MOJEIMPOBAHUS MEXaHUYECKUX 3a/1a4;

O IIPAKTUKOM MCCIICOBAHUS U PEILICHUS TEOPETUYECKUX U MPUKIIAIHBIX 3a/a4;

0 HaBBIKAMHU TEOPETUYECKOI0 aHajlu3a PEAbHBIX 3a/1a4, CBA3aHHBIX C OCYILECTBICHUEM

KOCMHNYCCKHX MHCCHﬁ;

O HABBIKAMU CaMOCTOSTEIBHONH pabOThl C TMEYaTHOW JUTEpaTypol M ¢ HH(pOpMAIHEH,
ony0JMKOBaHHOH B MIHTEpHeTE.

TeMbl U pa3jaeiibl Kypca:

1. 24 monoxeHUs paBHOBECHs CIIyTHHKAa Ha KpyroBod opoOurte. BriBonm wmHTerpama Sxoowu.
Hocrarounsie ycioBus ycroitunBoctu. HepaBencrBa benenkoro.

BeiBog cooTHOmIeHMH, ompenensomux 24 IMOJIOKEHHs] pPaBHOBECUS CIIyTHMKA Ha KpPYroBOM
opbure. BeiBoa nHTerpana SIko6u, NpUHUMAIOLIET0 BO BHUMAaHUE MOTEHIMAN IPABUTALMOHHOTO
MOMEHTa 1 MOMEHTa [IEPEHOCHBIX CUJI MHEPLIUU B OpOUTAILHOM cUcTeMe KoopauHaT. BeiBox Ha
OCHOBe MHTerpajna SIkoOM JOCTaTOYHBIX YCIOBUH YCTOMYMBOCTH TOJOKEHUH pPaBHOBECHS.
HepagencrBa benenkoro st TpeXOCHOTO CIIyTHHKA.

2. BnusiHue >uMnTuyHOCTH OpOUTHL. YacTHBIE peleHus Ha AJUNTMNTHYECKON opouTe. Y paBHEHHE
Marse. Boeinyxnennoe pemenne. Meron KpsutoBa-boromo0oga.

BeiBog ypaBHeHus qBmkeHuss KA Ha keruiepoBoii auMnTudeckoit opoure. YacTHble pelieHus Ha
AIUTMIITUYECKOH opOute. JInHeapu3oBaHHOE ypaBHEHHE. Y paBHEeHHe XHWIUIa JUIsl IPOU3BOJIBHOTO
DKCLICHTPUCUTETA. YpaBHEHUE Marbe MpU MaJIOM DKCUEHTPUCUTETE. BBIHYKIEHHOE pELICHUE.
Merton Ban-nep-Ilons. [lonstue o meroae KpsinoBa-boromato6osa.

3. Manble npocTpaHCTBEHHbIE KojeOaHusa. HWHTeprnperanusi KOMIIOHEHT TI'paBUTAIIMOHHOTO
MomeHTa. HeoOxoaumbie ycaoBHsl YCTOWUUBOCTH.

BriBo ypaBHEHUH NBHKEHUS, OMHICHIBAIONIUX Mable MTPOCTPAHCTBEHHBIE KOJeOaHUs CITyTHUKA
Ha KpyroBo# opoute. HTeprpeTanysi KOMIIOHEHT TPaBUTAIIMOHHOTO MOMEHTA 110 TPeM KaHajlaMm
JIBUKEHHUS Ha OCHOBE (PU3MYECKUX cooOpakeHUi. PerieHue ypaBHEHUs IBUXKEHHS. AHAIU3
peleHni MPUMEHUTENBHO K MMPAKTUKE JBMKEHUS CITyTHUKA C TACCUBHOM CUCTEMON OPUEHTAIINU.
OpOutanpHble CTAaHIMKM Kak MpUMEp HCIOIb30BAHUS TOJTYYCHHBIX PEKUMOB JIBIDKEHUSI.
HeoOxomuMble yCIOBHS YCTOHYMBOCTH TIOJIOKEHUST pPABHOBECHS Ha OCHOBE aHATN3a ypaBHEHUI
ManbIX KOJeOaHuii.



4. HeBo3MyllleHHOE BpallaTelIbHOE [BWKEHUE CIyTHHKAa B LEHTPAIbHOM HBIOTOHOBOM
TPABUTALMOHHOM I10JI€. YPaBHEHUS JBUKECHUS TPEXOCHOIO CIIyTHUKA. /IBUXKEHUE Ha KpyroBOH
opbure. /I[BmkeHue B MIOCKOCTH OPOUTHI.

BriBo BBIpakeHHUs [IJ1s1 TPABUTALIMOHHOT'O MOMEHTA, JIEUCTBYIOIIETO HA CITYTHUK B LIEHTPAJILHOM
HBIOTOHOBOM TI0Jie. YpaBHEHHUS HEBO3MYILIEHHOTO BpalIaTeIbHOTO JIBUKEHUS TPEXOCHOTO
CIyTHHKA B TPAaBUTAI[MOHHOM IMosie. YacTHBIN ciyyail NBHXKEHUS — ABMXKEHHE B ILIOCKOCTHU
opbutsl. MHTerpupoBaHue YypaBHEHMsI IUIOCKOTO JBWIKEHHS Ha KpPYroBoil opOute B
smmuntuaeckux pynkusax. Kinaccudukanus pesxxumon nukeHus. [lpenenbuelie ciayyan.

5. Ocu Pezans. YpaBHeHUs IBUKEHHUSI OCECUMMETPUYHOIO CIIyTHHKA. TpH THIA CTallMOHAPHBIX
BpAILICHUI B TPAaBUTALIMOHHOM IT0JIE. Y CIIOBUSL YCTOMYMBOCTH.

BBenenue nomnycBs3aHHbIX oced Pesans. YpaBHeHUs IBMKEHHMS OCECUMMETPUYHOIO CITyTHHKA.
Tpu THa cTaMOHAPHBIX BpAIlCHU! B TPaBUTALMOHHOM I10JI€. BBIBOJ yCIIOBUH CyIIECTBOBAHMS
BpalllcHUH. YCJIOBHs yCTOMYMBOCTH. VICIIOJIB30BaHME CTALMOHAPHBIX DPEXUMOB B IIPAKTHKE
co3nanus cuctem opueHTanuu KA.

6. OcHOBHEIE nacu obecneyeHus OpHUCHTalUU CITYTHUKOB. KpaTKaH ucTopuss MnpeaMeTa.
Mexannka KOCMHYECKOTO IIOJIeTa Kak pasaci KJIaCCUYECKOH MEXaHMKH. THIBI CHCTEM
OopueHTaluu U UX COCTaB.

[IpenMer MexaHMKH KOCMHYECKOIO IOJIETa B CBETE YIJIOBOTo ABMKEHUS KA 1 HEOECHBIX Tell.
CBs3b ¢ HEOECHON MEXaHHMKOW, acTPOJAMHAMHKON, TeopeTHiyeckoi MexaHukoil. Kpatkuii 0630p
HCTOpUHM HUcclenoBaHus ABMxkeHn KA oTHOCUTENBHO LIEHTpa Macc.

Knaccudukanus cucrem opueHtaunu KA. CoctaB JaTYUKOB U aKTIOATOPOB. THUIIOBBIE PEKUMBI
OpUEeHTaIlHi. AKTUBHBIE U NMacCuBHBIE cucTeMbl. Crienndurka opueHTanuu Manoradaputueix KA.

7. llepuomnueckue pemenud. KpuBasg BeTBiaeHus. MeTonbl NOCTPOCHHUS NEPUOAUUYECKHX
pemeHui. Pe3ynbTaThl YUNCIEHHBIX PACUETOB.

[Tepuonuueckue pemeHust ypaBHeHUs aBWkeHHs KA Ha KenepoBoi 3IUNTHYECKON opOuTe.
Metonpl MOCTpOEHHUs NEepUOAUYEcKUX pemeHui. [IpuOmkeHHOE pelleHue Npu  MajoM
JKCUEHTpUcHUTETE. YUMCIEHHBII METON MpOJOJDKEHMs IO mnapamerpy. Kpuas BeTBiEHHS.
[TpubnnxeHHOe NOCTpOEHHWE KpPUBOW BETBICHMA. Pe3ynbTaThl YHUCIEHHBIX pacyeToB s
CIyTHMKa Ha  JJUmMnTH4Yeckod  opbute. HeoOxoaumble — yciaoBUsS — YCTOHYHMBOCTH.
XapakTepucTUYeCKoe ypaBHeHUEe. MaTpuiia MOHOAPOMUM.

8. Cuibl 1 MOMEHTHI, AEUCTBYIOIIME HA CIYTHUK, UX anmpokcumaiusa. CucrteMbl KOOpIUHAT.
YpaBHEHHUsI IBU)KEHHS; OCHOBHBIE COOTHOLICHHUS.

I/ICHOHBSyCMHe nmapaMeTphl AJId OITMCAHUA OPUCHTALIUN KA. HGO6XO,Z[I/IMBIC CUCTCMbI KOOPpAWHAT.
HpI/IpOI[HLIe U aHTPOIIOTCHHBIC CHUJIBI U MOMCHTHI. Mogenu u afrpoKkcumanusds MOMCHTOB.
BBIpa)KeHI/IH JJIA OITMCaHusA MOMCHTOB. ypaBHeHI/IH YIJIOBOTI'O ABHUKCHUSA B PA3JIMIHBIX (1)0pMaX u
MNEPCMCHHBIX.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (PU3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

BBenenue B MaTeMaTHYeCKHH aHAJIN3

Heab AMCHUNIMHBI:

@opmupoBanue 0a30BbIX 3HAHUH 1O MaTEeMAaTUYECKOMY aHAIM3y Ui JlaJbHEHIIero
UCIOJIb30BAaHUS B JIpYyrMX O0OJacTsX MAaTeMaTH4eCKOro 3HaHWs M JUCUUIUIMHAX C
€CTECTBEHHOHAyYHBIM  COJepKaHueM;  (opMHpOBaHHME  MaTEMaTHMYECKOH  KYJIbTYpBI,
MCCJIEIOBATEIbCKUX HABBIKOB U CLIOCOOHOCTH MPUMEHSATH 3HAHUS HA IIPAKTUKE.

3agauu AMCHUIINHBIL:

O [Ipuobperenne ciaymarensiMd TEOPETUYECKUX 3HAHUHW M TMPAKTHYECKHUX YMEHHH U
HaBBIKOB B O0JIACTH TEOpUHU MpenesioB, Aud(epeHInalIbHOT0 W HHTErPAIbHOTO HCYHCICHHS,
TEOPHHU PALIOB;

l IIOAr0OTOBKAa cnymaTeneﬁ K U3YYCHHUIO CMCIKHBIX MATECMATUYICCKUX NUCHUIIINH;

0 HpI/IO6p€T€HI/Ie HAaBbBIKOB B IPUMCHCHHUHU MCTOA0OB MATCMATHYCCKOI'0O aHajin3a B (1)I/I3I/IKG u
APYyrux €CTCCTBECHHOHAYYHBIX JUCHUITIIIMHAX.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOIKHBI
3HATh:

O OcHOBHBIE CBOICTBa MpenAenoB MocieaoBaTeNbHOCTE UM (QYHKIMHA JeHCTBUTENHFHOIO
NEPEeMEHHOT0, MpPOU3BOIHON, auddepeHLnana, HEONpeneIeHHOro HWHTerpaia; CBOWCTBA
GyHKIMI, HETIPEPhIBHBIX HA OTPE3KE;

U OCHOBHBIE «3aMeyaTelIbHble MpPEeJeNbl», TaOIW4yHble (QOPMYJbl JUIsI TPOU3BOJHBIX U
HEOIpeCNEHHBIX MHTErpaioB, ¢opMyibsl auddepeHIMpOoBaHUs, OCHOBHBIE pPa3JIOKEHUs
alieMeHTapHbIX PpyHKUMH 1o popmyne Telnopa;

O OCHOBHBIE (popMyITBl AU PepeHIINaTLHON TeOMETPUH.
yMeThb:
O 3anuceIBaTh BHICKA3bIBAHUS ITPH MTOMOILH JIOTHYECKUX CUMBOJIOB;

O BBIYUCIISITH TIPEJIEIIBI TOCIIEI0BATEILHOCTEN U (DYHKIIMMA JIEHCTBUTEIILHOTO TIEPEMEHHOTO;



O BBIYHCIIATH TIPOW3BOJHBIC JJIEMEHTapHBIX (YHKIHMH, pAacKIaabIBaTh 3JICMEHTapHBIC
¢ynkuuu no Qopmyne Teinopa; BBYMCIATH Tpenenbl GYyHKUUNA C TPUMEHEHHEM (OPMYIIBI
Teinopa u npaBwia Jlonurans;

O cTtpouth rpadukd (QYHKIOUA C TPUMEHEHHEM TEepBOM M BTOPOH NPOM3BOJHBIX;
uccienoBarh (DYHKIMM Ha JIOKAJbHBIA SKCTPEMyM, a TaKKe HAXOAMTh MX HauOojblliee U
HauMEHbIIIEE 3HAYCHUS HA TPOMEKYTKAX;

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

IOCTPOCHUU TEOPUU TIPENETIOB;

0 anmnapaToM TEOPHH MpenenoB, Au(depeHInaIbHOr0 U HHTETPATLHOTO UCUUCICHUS IS
pellleHuss pa3NUYHbIX 3a7a4, BO3HHUKAIOIMX B (HU3UKE, TEXHUKE, SKOHOMHUKE U JIPYTHX
MPUKIATHBIX IUCUUTUIMHAX.

TeMbl U pa3jeiibl Kypca:
1. JlelicTBUTENbHBIC YHCA

1.1. HeiictBurenbHble unciaa. OTHOLIEHUS HEpPaBEHCTBA MEXAY JEHCTBUTEIBHBIMU YHUCIIAMHU.
CsoiictBo Apxumena. [lnoTHocTb MHOXeECTBa JEHWCTBUTENBbHBIX uucen. TeopemMa o
CYILIECTBOBAaHUM U €JMHCTBEHHOCTH TOYHOW BepXHEH (HM)KHEN) I'paHU YUCIIOBOTO MHOKECTBA,
OTPaHUYEHHOTO CBEpXy (CHHU3Y). ApupMETHUYECKUE OMNEparuu C JCHCTBUTEIBHBIMH YUCIAMH.
[IpencraBineHue 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
nocieaoBaTenbHOCTIMU. Teopema Beiepimirpacca o mnpenense MOHOTOHHOM OTpaHHMYEHHOM
nocineaoBarenbHocTH. Yucio e. beckoHeuHo Oobllre Nocae10BaTeNbHOCTH U UX CBONCTBA.

2.2. IloanocnenoBaTeabHOCTH, YaCTUYHbIE MpeAeabl. BepXHUil M HUKHUM IIpeesl YnCI0BON
nocnenosarenbHocTd. Teopema bonbnano-Benepmtpacca. Kputepnit Komwm  cxomumoctn
[IOCJIEI0BATEILHOCTH.

3. Ilpenen v HENPEPHIBHOCTH (PYHKIIMI OTHOW 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 KOHEUHOTO mpenena (QyHKuuu. Teopema o 3aMeHE NEPEMEHHOU MOJ 3HAaKOM
npenena. CyiiecTBoBaHNUE OJJHOCTOPOHHUX IMPEEIOB Y MOHOTOHHOM (DYHKLIHU.



3.2. HenpepbiBHOCTh (yHKIMU B Touke. CBOWMCTBa HEMpephIBHBIX (PyHKIUH. OZHOCTOPOHHSISA
HEMpepbIBHOCTh. TeopemMa 0 mepexoie K Mpeaenay IOJA 3HAKOM HENpepbIBHON (DyHKIHH.
HenpepeiBHOCTh  cioxHON  QyHKiuu. Touyku paspbiBa, HuX Kiaccupukanus. Pa3pbiBel
MOHOTOHHBIX ()YHKITHA.

3.3. CpoiicTBa (pyHKITMH, HEPEPHIBHBIX HA OTPE3KE — OIPAHMYCHHOCTH, JIOCTHKEHUE TOYHBIX
BEpXHEH M HWXKHEH rpaHeil. TeopemMa 0 MPOMEKYTOUHBIX 3HAYCHHUSIX HEMPEPHIBHOW (YHKIIUH.
Teopema 06 oOpaTHOU (yHKIIHH.

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

3.5. CpaBHeHue BesnnuuH (cUMBOJIBI 0, O, ~). Brlunciienue npeaenoB Npu MOMOIIH BbIAEICHUS
IJIaBHOH 4acTH B YHUCIIUTENIE U 3HAMEHATeEIe Ipo0u.

4. IlpousBosHas U €€ IPUMEHEHHE

4.1. IlpousBomnas ¢yHKuU oAHOM  mepeMeHHOW. OIHOCTOPOHHUE  MPOU3BOJHBIC.
HenpepriBHOCTS (hyHKIIMH, UMEIOIIEH pou3BoaAnY0. JuddepenupyeMocts QyHKIIUN B TOUKE,
Huddepenunan. ['eomerpuueckuit cmbicn npou3BoaHol u nuddepeninmana. [IpousBonnas
CyMMBbI, TNPOM3BENCHUS M 4YacTHOro 1nByX GyHkiuil. [IpousBoaHas cioxHOW (yHKUIUU.
[TpousBognas obpatHoil pynkuuu. [IpousBoaubie snemeHTapHbIX (GyHKIHME. HBapHaHTHOCTH
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 iepeMeHHOM. Jlnddepernnans: BRICIIUX MOPSAKOB.

4.3. Teopema ®Pepma (HEOOXOIUMOE YCIOBHE JIOKAIBHOIO 3KCTpeMyMa). TeopeMbl 0 CpeaHeM
Ponns, Jlarpanxa, Komm. ®opmyna Teitnmopa ¢ ocrarounblM uneHoM B ¢opmax Ileano u
Jlarpanka. IIpaBuito Jlonurans i packpblTus HeonpeneneHHocren suna. Ilpasuino Jlonurans
JUISL PACKPBITUS HEOIIPEAEIEHHOCTEN BUA.

4.4. IlpumeHeHue TMPOU3BOJHOM K HccienoBaHuio (yHkuuid. JloctaTouHble —YCIIOBUS
MOHOTOHHOCTH, TOCTaTOYHBIE YCIIOBUS JIOKAJILHOIO SKCTpEMyMa B TEPMHUHAX NEPBOM U BTOPOI
POU3BOJHON. BhIMykii0cTh, TOukH neperuda. JloctaTouHble YCIOBHS JIOKAIBHOIO AKCTPEMYyMa B
TEPMMHAX BBICHIUX MTPOU3BOJHBIX. [TocTpoeHne rpagukoB GyHKIIUI — aCUMIITOTHI, UCCIIEOBAHNE
MHTEPBAJIOB MOHOTOHHOCTH U TOYEK JIOKAJIbHOTO 3KCTPEMYMa, HHTEPBAJIOB BBITYKJIOCTH U TOYEK
neperuoa.

5. IlepBooOpa3Hasi U HeOIpeIeIeHHbIN HHTETPaJl

5.1. IlepBooOpa3Has ¥ HeolpeneNeHHbI HHTerpal. JINHEHOCTh HeoNpeIeIeHHOT0 HHTerpaa,
UHTETPUPOBAaHUE IMOJICTAHOBKOM M MO dacTsAM. VHTerpupoBaHue palMOHAIBHBIX ()YHKIIHA.
OcHOBHBIE IPUEMBI HHTETPUPOBAHMSI HPPALIMOHAIBHBIX U TPAHCIIEHJCHTHBIX (DYHKIIMH.

6. Iuddepennmanbaas reoMeTpust

6.1. Dnementsl auddepennuanbHoil reomerpun. Kpubble Ha MIOCKOCTH U B HPOCTPAHCTBE.
['mankue kpuBble, KacaTenbHas K rinagkoil kpusoil. Teopema Jlarpanka /uis BeKTOP-(pyHKIIHIA.
Jlnnna xpusoil. IIponsBogHas nepemeHHoi anuHbl Ayru. Hatypanbsbiii napamerp. Kpususna



KpuBOM, hopmMyibl st ee BbruuciieHus. COmpoBOXKIAONINN TPEXTPAaHHUK MPOCTPAHCTBECHHOU
KPUBOM.

7. KoMIUIEKCHBIE YHCIia

7.1. KommiekcHbie urciia. Mojynb u aprymenT, Tpuronomerpuueckas popma. Apudpmernaeckue
ornepanuu ¢ KOMIUICKCHBIMHU YuciIaMH. VI3BiedeHue KOpHS. ODKCIOHEHTa M Jjorapudm oT
KOMIUIeKCHoro uucia. ®Dopmyna Ounepa. MHdpopmanmss o0 OCHOBHOH TeopeMe anreOpshl.
PasznokeHne MHOrowjieHa C KOMIUIEKCHBIMU KO3(h(UIIMeHTaMU Ha JIMHEWHbIE MHOMHUTEIIU.
PasnoxeHne MHOTOUJIEHA C IEWCTBUTENBHBIMU KO3 (DHUIIMEeHTaMU Ha TMHEWHbIE U HEMPUBOAUMbIE
KBaJIpaTHYHbIC MHOXKHUTEIH. Pa3iokeHne mpaBmIIbHON IPpOOH B CYMMY MPOCTEUIITUX TPOOCH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

BBenenue B MammHHoe 00yueHUue

Heab AMCHUNIMHBI:

- pacCMOTpeHHe OCHOBHBIX 33/1a4 00y4YeHHS 110 MpeLeAeHTaM: Kiaccudukanus, KiacTepus3anus,
perpeccusi, MOHWKEHNUE Pa3MEPHOCTH;

- H3y4eHHUE TEOpUH BBIYMCIMTEIBHOrO 00ydeHus (computational learning theory, COLT),
Ucceaylomel npobieMy Haa&KHOCTH BOCCTAHOBJICHHS 3aBUCHMOCTEH 110 AMIMPUYECKUM
JTAHHBIM.

3agauyd AUCHUILINHBI:
* IPHOOPETCHNE TEOPETHUCCKUX 3HAHUI B 00JaCTH 00YUYCHHUS IO TIPEIe/ICHTaM,

hd I/I3y‘~I€HI/I€ METOAOB UX peHIeHI/ISI, KaK KJIaCCHYCCKHUX, TaK U HOBBIX, CO3JaHHBbIX 3a IIOCICIHUEC 10—
15 ner;

® OCBOCHHEC H FJ'IY6OK06 INOHUMAaHUEC MAaTCMAaTHYCCKHX OCHOB, BSaHMOCBHSGﬁ, JOCTOMHCTB H
OI‘paHI/ILIeHI/II\/'I paccMaTpuBaCMbIX MCTOOOB;

¢ HAYUUTb CTYACHTOB OLICHHUBATH HaJEXHOCTh AJITOPUTMOB O6y‘IeHI/IH;

* HCHOJb30BaTh OILIEHKM o0oOmIarome crnocoOHOCTH JUIsi pa3paboTKu Oosee Haa&XKHBIX
QITOPUTMOB;

¢ INPUMCHATb HUX JUIA PCIICHUA IMPUKIAJAHBIX  3ada4d KHaCCH(bHKaHHH, perpeccun,
IMPOTrHO3UPOBAHUA.

ITepedenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

0 (dbyH1laMeHTaJIbHbIE MOHATHUS 33]]a4 00yUEHHUS 10 MpeLeACHTaM;

O OCHOBHBIE METO/Ibl M aJITOPUTMBI PEIICHUS 33/1a4 00yUeHUs 110 Mpele/IeHTaM;

l OCHOBHEIE 001aCTH IMPUMCHCHUA 3TUX METOJ0OB U aJITOPUTMOB.

yMeThb:

O MIPUMEHSITh METO/IbI M aJITOPUTMBI K PELICHHIO 33/1a4 O0yUYeHHS 10 MpeleIeHTaM.



BJIAJ1€Th:

0 HaBBbIKAMU CAMOCTOSITENIbHOW PabOThI IPU PELICHUU TUIIOBBIX 3a/1a4;

O KYJIbTYpO! IIOCTAHOBKHU Y MOJEINPOBAHUS IIPAKTUYECKH 3HAUMMBIX 3a]1a4;

0 IIPAKTUKOM MCCIIENOBAHUS U PEUICHUS TEOPETUYECKUX U IIPUKIIAIHBIX 3a/1a4;

0 HaBBIKAMM TEOPETHYECKOI0 aHaau3a peajbHbIX 3a1a4, pELIaeMbIX C IIOMOILBIO

aJITOpUTMOB 06y‘leHI/I5I I10 IMpeUCACHTaM.

TeMbl U pa3jesibl Kypca:
1. baiiecoBckue MeTo/bI KiIaccu(pUKaLnu.
OnTumanbHbIN O0alleCOBCKUI KiIaccuukaTop.

[TpuHIMIT MaKCHMyMa arOCTEpUOPHON BepoSITHOCTH. DYHKIMOHAN cpeaHero pucka. Omuoku [ u
IT pona. Teopema 06 onTuMalnbHOCTH OaifecoBckoro kinaccudukaropa. OneHruBaHHe IOTHOCTU
pacnpezieNieHus: TP OCHOBHBIX Moaxo/1a. HauBHbIi OaiiecoBCKU KilacCU(PUKATOP.

Henapamerprueckoe OlleHUBaHUE IJIOTHOCTH.

SAnepnas ouenka riotHoctu Ilap3ena-PozenOnarra. OnHOMEpPHBIIT U MHOTOMEPHBIN CIy4aw.
Mertoa map3eHOBCKOTo okHa. Beibop ¢hyHKImH siipa. BeiOop mmprHbI OKHa, IepeMeHHast IUPHHA
okHa. Po0OacTHoe olleHMBaHWE IUIOTHOCTH. HemapameTpuyecKuii HauWBHBIA OalecOBCKUI
Kiaccudukarop.

[TapameTpuueckoe OIEHMBAHHUE MIOTHOCTH.

HopmanbHblli  IMCKPUMHUHAHTHBIM aHanu3. MHOINOMEpPHOE HOpPMAaJIbHOE pacIpelneiieHue,
reoMeTpuyueckass MHTeprperanus. BplOOpouHble OLIGHKM TapaMeTpoB  MHOTOMEpPHOIO
HOpMaJIbHOTO pacrnpeneneHus. Martpuunoe auddepenuupoBanue. BeiBosl O1leHOK MmapaMeTpoB
MHOTOMEPHOTO  HOPMaJbHOIO  pacnpeaencHus. KsagpaTuuHbeli  AMCKpUMMHAHT. Bun
paszensomei MoBepXHOCTH. [l0ACTaHOBOYHBIM alrOpPUTM, €ro HEJOCTaTKHM M CIIOCOOBI HX
ycrpaHeHus. JIunelnslii auckpuMuHadT @uniepa. CBsA3b ¢ METOJOM HaUMEHBIINX KBaIpaToB.
[TpobnemMbl MyNbTUKOIJIMHEAPHOCTH U TepeoOydeHus. Perynsgpusanus KoBapUallOHHON
Mmatpullsl. PobactHoe ouenuBanue. LleH3ypupoBaHue BBIOOPKH (OTCEB OOBEKTOB-BHIOPOCOB).
[Tapamerpuueckuii HauBHBIN OaiiecoBckuil knaccudukatop. KaaHoe noGaBieHue NMPU3HAKOB B
JIMHENHOM JUCKPUMHUHAHTE, METOJ peAyKIuu pasmepHocTH [Ilypeiruna.

Paznenenne cmecu pacnpeneieHui.

Cwmech pacnpenenenuii. EM-anroputM: OCHOBHas Ujiesl, IOHATHUE CKPBITHIX MEpEMEHHBIX. BhIBOT
anroputMa 0e3 obocHoBaHus cxoaumocTH. [lceBmokox EM-anroputma. Kputepuii octanosa.
Bre16op HavanpHOTO MpuOIMKeHUs. BpiOop uncna koMrnoHeHToB cMmecu. Croxactuueckuii EM-
anroputM. CMech MHOTOMEPHBIX HOPMAalIbHBIX pacmpeneneHuil. CeTh paauaibHBIX 0a3HMCHBIX
¢byuknuii (RBF) n npumenenue EM-anroputma s e€ Hactpoiiku. ConocraBnenne RBF-cetu u
SVM c¢ rayccoBCKUM SAPOM.

2. I'panueHTHBIC TMHEHHBIE METOBI KJIACCHU(UKAITIH.



Jlunelinprit KkaccupuKaTop, HEMPEPHIBHBIC AIMTPOKCUMAIIMH MTOPOTOBOM PyHKIMHU oteph. CBsI3b
C METOJIOM MaKCHUMyMa IpaBaonoo0us. MeTo CTOXacTHYeCKOT0 IpaAMeHTa U YaCTHBIC CIIyYau:
amantuBHbIA JuHeHHBI 3nemMeHT ADALINE, mepcentpon Poszen6narra, mpaBmio X300a.
Teopema HoBukoBa o cxoaumoctu. JlokasarenbcTBO Teopembl HoBHKOBA. DBPUCTHKU:
MHHUIAAIA3A1Us BECOB, MOPSA0K NPEIbSBICHHUS OOBEKTOB, BHIOOP BEIWYHMHBI T'PAJUEHTHOTO
nrara, "BeIOMBaHUE" U3 JTOKAIBHBIX MUHUMYMOB. METO/ CTOXaCTUYECKOTO CPETHETO rpaiueHTa
SAG. Tlpobnema MyIbTHKOJIMHEAPHOCTH U TEepeoOydeHwms, peaykuus BecoB (weight decay).
BaiiecoBckas perynspusanus. [IpuHINMI MakCMMymMa COBMECTHOTO IPABIONOAOOMS TAHHBIX H
mozenu. KBagpaTuunbslii (rayCCOBCKMI) U JIAIJIACOBCKUM peryisipuzaTopbl. HacTpoiika mopora
pelIaroIero npasuia mo kpurepuio uncia ommbok [ u Il pona. Kpusas ommbok (ROC curve).
Anroputm 3¢ pexruBnoro nocrpoenuss ROC-kpusoii. [ paguentnsiii Mmeron makcumuszauu AUC.

3. Jloructuueckas perpeccus.

['mnore3a SKCIMOHEHIMATBFHOCTH (DYHKIMKA MPaBIOMOA0OHsS KiaccoB. Teopema O JTHHEHHOCTH
0ailecOBCKOro ONTHUMAaJIbHOTO KiaccudukaTopa. OLEeHUBaHUE arlOCTEPUOPHBIX BEPOSTHOCTEN
KJIACCOB C MOMOIIBIO CUTMOMAHON (QYyHKIMU akTHBauuu. Jlorucruyeckas perpeccusi. [IpuHmmmn
MaKCUMyMa IpaBAONoAoOus u yorapudmudeckas QyHKIHS MOTeph. METOA CTOXacTUYECKOTO
rpaauenTa ans sorapudmuyeckoi ¢yHkuuu morepb. CriaxkeHHoe mpaBwiio X300a. Mertox
HAaWMEHBIIIUX KBaJapaToB ¢ uTepatuBHbIM mepecuérom BecoB (IRLS). Ilpumep npuxnagnou
3aJa4M: KpPEeIUTHBIM CKOpUHI. bruHapuzanus npusHakoB. CKOPUHIOBBIE KAapThl U OLCHUBaHUE
BEPOSATHOCTH JedoiTa. Puck kpeautHoro noprdens OaHka.

4. Jlornyeckue METObI KIaccu(UKaIMK U PEIIAOINE IEPEBbSI.
[ToHsATHS 3aKOHOMEPHOCTH U UH(DOPMATUBHOCTH.

[ToHsATHE JOrMYECKOW 3aKOHOMEPHOCTU. OBPUCTHYECKOE, CTATUCTUYECKOE, HSHTPONUNHOE
ornpeneneHue HHPOPMATUBHOCTU. ACHUMITOTHYECKAs HKBUBAJIEHTHOCTh CTaTHUCTUYECKOTO U
SHTponuiHOro onpexaeneHus. CpaBHeHue oOnacTel 53BPUCTUYECKMX UM CTAaTUCTHYECKUX
3aKOHOMEPHOCTEN. Pa3HOBHIHOCTH 3aKOHOMEPHOCTEW: KOHBIOHKIIMH IIOPOTOBBIX INPEAUKATOB
(runepnapaiienenunesl), CUHAPOMHBIE IpaBHJia, MIAPbI, THUIEPIUIOCKOCTH. ['paaueHTHBIN
QITOPUTM CHUHTE3a KOHBIOHKIMM, YacTHBIE CIy4au: >KaJHbIM alrOpUTM, CTOXACTUYECKUHI
JIOKaJIbHBIN TOUCK, CTa0MIIN3aus, peayKuus. buHapuzanus npu3HakoB. AJITOPUTM pa3OueHUS
o0yacTy 3HaueHUH Npu3HaKa Ha HH()OPMATUBHBIE 30HBI.

Pemaromue cnucku u 1epeBps.

Pemaromumii cnmcok. XKagHelii anroput™m cuHTte3a cnucka. Pemaromiee nepeBo. IlceBmokon:
xkaaueii anroput™ ID3. Hemoctatku anroputMa u cmocoObl ux ycTpaHeHus. [IpoGrema
nepeoOydeHus. Penykius — pemmarommx — JAepeBbEB: NPEAPENYKIUsS U MOCTPEIyKIIHS.
[TpeoOpa3zoBanue pemaroiiero aepesa B pemarmuid cnucok. Anroputm LISTBB. Hebpexnbie
pematonue aepeBbs (oblivious decision trees).

5. Meroa OIOpHBIX BEKTOPOB.

OnTumanbHas pasfessiomas Tunepriockocts. [loHaTue 3a3opa Mexay Kiaccamu (margin).
Cnyyan JnUHEWHOM pa3geNuMOCTH M OTCYTCTBUS JIMHEHHOM pazaenumoctd. CBsi3b €
MUHHMH3ALKEH pEerylIspu30BaHHOTO SMIUpHYECKOro pucka. KycouHo-nuHelHas ¢GyHKIus
noTepb. 3a7aya KBaIpaTHIHOT0 MPOrpaMMHUPOBaHUS U JBOMCTBEeHHAas 3a1a4a. [ToHaTHEe OOpHBIX
BeKkTOpoB. Pexomenmanuu mo BbIOOpY koHcTanThl C. ®Dynkuus sapa (kernel functions),
CHpSMIISIIONIEE TPOCTPAHCTBO, Teopema Mepcepa. CriocoObl KOHCTPYKTUBHOTO IIOCTPOCHUS SIIIED.
[Tpumepsr snep. OOyduenne SVM wmetonoM akTuBHBIX orpaHudeHui. Anroputm INCAS.



Anroputm  SMO. Hiwo-SVM. SVM-perpeccusi. Merton peneBaHTHBIX BEKTOpoB RVM.
Perynapuszanuu 1uis or6opa npusnakoB: LASSO SVM, Elastic Net SVM, SFM, RFM.

6. MeTpuueckire MeTo bl KiIacCu(UKAIUH.
Merox OimmxalInux coceneil U ero 00o0ImEeHus.

Meton Ommxkaitmux coceaerd (KNN) u ero oGoOmenusi. Ilogbop umcma k mo kpurepuio
CKOJIB3AIIETr0 KOHTPOJIsl. O000IMIEHHBI METPHUUECKUH KITaCCU(PHUKATOP, TOHATHE OTCTyNa. MeTox
NOTCHUIUAIBHBIX (PYHKIMN, TPAJAUCHTHBINA aJrOPUTM.

OT60p OTAJIOHOB U OIITUMU3AINA MCTPUKHU.

Ot6op »tanonHbix 00BekTOB. llceBmokon: amroputm CTOJII. @DyHKIUS KOHKYPEHTHOTO
cxoncta, anroput™ FRiS-CTOJII. OyHKIMOHAT MOJHOTO CKOJB3SIIEro KOHTPOIS, Gopmyna
osicTporo BeruurcieHus A meroga INN. Ilpoduns komnaktHOCTH. DYHKIUS BKIIaga 0OBEKTA.
OT00p ATaOHHBIX OOBEKTOB Ha OCHOBE MHUHHMMM3AIMU (DYHKIIMOHAJIA TOJTHOTO CKOJIB3SIIETO
KOHTPOJS. DPGEKTUBHBIE CTPYKTYPbI JaHHBIX JJIs1 OBICTPOTrO MOMCKa OMMKaiImuX oObEeKTOB B
IPSIMBIX U OOpaTHBIX OKPECTHOCTSIX - METpUUeckue epeBbs. [IpokisTie pazmepHocTH. 3anaya
HACTPOWKHU BecoB Mpu3HakoB. KoHnenius BeiBoa Ha ocHOBE TipeneeHToB (CBR).

7. MHOTOMEpHas JIMHEWHAas! perpeccusl.

3amaua perpeccu, MHOTOMEpHas JIMHEWHas perpeccusi. Meroa HauMEHBIIUX KBaJApaTOB, €O
BEPOSITHOCTHBIM CMBICTI U TeOMeTpuuecKkuil cmbicia. CuHrysipHOoe pasnoxeHue. [IpoGiembl
MYJbTUKOJUTMHEAPHOCTH W TiepeoOydenus. Perymspuszamus. ['pebneBast perpeccus. Jlacco
Tubmupanu, cpaBHeHHE C TpeOHEBON perpeccueil. MeToa TIaBHBIX KOMIIOHEHT U
nexoppenupytolee npeodpazosanue Kapynena-Jloasa, ero cBs3b ¢ CUHTYJISIPHBIM Pa3I0KEHUEM.

8. HenuHeliHas 1 HemapamMeTpuieckas perpeccusi, HecTaHaapTHbIe (PYHKIHUH TOTEPb.
Henunelinas napamerpuyeckast perpeccus.

Meron Herorona-Padcona, meron Herorona-I'aycca. O606ménnas nuneiinas moaens (GLM).
OnHOMEpHBIE HeNWHEHHbIe PeoOpa3oBaHus MPU3HAKOB: METOJI HACTPOWKH C BO3BPALICHUSIMHU
(backfitting) Xactu-TuGmupanu.

HenapaMeTqueCKaﬂ perpeccus.

CrnaxuBanue. JIokanbHO B3BEIIEHHBIM METOJ HAaMMEHBIIMX KBaapaToB M oueHka Hamapas-
Barcona. Bwibop ¢yHkimum snapa. Beibop mupuHbl okHa criaxuBaHus. CriaxuBaHUe C
nepeMeHHOM mupuHoi okHa. [Ipo6iema BHIOPOCOB 1 poOacTHas HeMapaMeTpHUIecKast perpeccusi.
Anroputm LOWESS. [loBepuTenbHbId WHTEpPBAI 3HAUEHUS perpeccu B Touke. [IpoGiemsl
"IPOKJIATUS PAa3MEPHOCTH" U BBIOOpA METPHUKHU.

HexBaapaTnuHble QyHKIUU TOTEPH.

Meron HaummeHblMx Monyned. KBantwibHas perpeccus. I[lpumep mnpuknagHol 3amayu:
MIPOTHO3UPOBAHUE TOTPEOUTETBCKOTO crpoca. PobacTtHas perpeccus, QpyHKIus MemankuHa.
SVM-perpeccusi.

9. OCHOBHEIC ITOHATHS U MMPUMCPHBI MPUKJIAAHBIX 3a1a4.

[TocranoBka 3a7au oOyueHus no npeuegaeHTaMm. OObeKThl U MpU3HAKKU. THUMBI MIKal: OWHApHbIE,
HOMMHAJIbHBIE, MOPSAIKOBBIE, KOJIMYECTBEHHBbIE. THUIBI 3a4ay: KiIacCHUPHUKaAIUs, perpeccus,
IIPOrHO3MpOBaHue, Kiactepusanus. [Ipumepsl npukiagaeix 3a1a4. OCHOBHbBIE TOHITHS: MOJIENb



QITOPUTMOB, METON O0O0y4deHus, (QyHKIUsA T1OTeph W (QYHKIHUOHAT KayecTBa, MPHUHITUII
MUHHMH3ALUU SMIHPUYIECKOTO PHUCKA, 0000MIaromas CrocOOHOCTb, CKOJB3AMIMNA KOHTPOIIb.
MeTtoanka SKCHEPUMEHTAIBHOTO HCCICAOBAHMS M CPaBHEHHUS aJTOPUTMOB HAa MOJICNIBHBIX U
peabHBIX JaHHBIX.

10. ITouck accouraTUBHBIX MTPABUIL.

[ToHsiTHE acCOLMATUBHOIO IpaBUIA U €0 CBS3b C IMOHSATHEM JIOTMYECKONM 3aKOHOMEPHOCTH.
[Tpumepsl NPUKIAIHBIX 3aa4: aHAJIU3 PHIHOYHBIX KOP3UH, BBIICICHUE TEPMUHOB U TEMAaTUKU
TeKCTOB. Anroput™ APriori. /IBa 3Tana: MOUCK 4acThIX HAOOPOB U PEKYPCUBHOE MOPOXKJIEHHE
aCCOIMAaTUBHBIX NpaBwil. HemoctaTku W MyTH YyCOBEpPUICHCTBOBaHUs anroputma APriori.
Anroput™ FP-growth. [Tonsitus FP-nepesa u ycnosHoro FP-nepesa. JlBa sTamna morcka 4acTbIX
HabopoB B FP-growth: mocrpoenue FP-mepeBa u pekypcuBHOE MOPOXKIEHHE YacCTHIX HAaOOPOB.
OO01iee npeacTaBlIeHUEe O JUHAMUYECKMX M MEPapXUUYECKHMX METOJaX IOMCKA acCOLUATHUBHBIX
IIpaBuUIL.

11. IIporuno3upoBanre BPEMEHHBIX PSAIOB.

3ajaya INPOTHO3UPOBAaHUS BpEMEHHBIX pAnoB. [Ipumepbl npuinoxkeHuil. OKCIOHEHLUAIbHOE
ckonp3smee cpenHee. Mogens Xosbra. Mogens Teina-Belmxa. Moxnens Xosabsra-YuHTepca.
AJnanTuBHas aBTOpErpeccuoHHast Mojenb. Crneasimuidi KOHTPOJbHBIM curHain. Mogens Tpurra-
JInya. AnantuBHas CelNeKTUBHAS MOJIeNb. AJJanTUBHAS KOMIIO3ULIUSA MOJIEe. AjanTanusi BECOB
C peryJsipu3anuei.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo1eTUPOBaHHe B IKOHOMHKeE

BBenenue B MammHHoe 00ydeHue

Heab AMCHUNIMHBI:

. chOpMHUPOBATh TEOPETUYECKHE M MPAKTUYCCKUE 3HAHUS B OOJACTH OOydYeHUS MAIIWH,
COBPEMEHHBIX METOJIOB BOCCTAHOBJICHHUS 3aBHCHMOCTEH IO AMIIMPHUYECKUM JAHHBIM, BKIIIOYAs
JUCKPUMHUHAHTHBIH, KJIIACTEPHBIN U PErPECCUOHHBIN aHaIN3, YACTUYHOE O0YUYECHHE.

3agauu AMCHUIINHBIL:

. OCBOHTH METOBI KOPPEKTHOM (HOPMYIHPOBKH 33/1a4 B TEPMUHAX MAITHHHOTO O0Y4EHUS;
. OBJIAJICTh HABBIKAMU IIPAKTUYECKOIO pEUICHUA 3a7a4 WHTEILIEKTYaJlbHOIO aHaau3a
JlAHHBIX.

Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs M0 JTUCHUIINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI 00YYaIOIIUECs JT0JIKHbBI

3HATh:

- OCHOBHbIE MPUHIUIBI U TPOOJIEMATUKY TEOpUU 00yUEHUs MAIllKH,

- OCHOBHBIC COBPCMCHHBIC MCTO/bI O6y‘leHI/II/I nmo ImpeucacHraMm — KHaCCI/I(I)I/IKaLII/II/I,
KJIaCTepUu3alu U perpeCCrUu.

yMeTb:
- (hopMaIN30BaTh MOCTAHOBKH NMPHUKJIAHBIX 337ay aHaIM3a JaHHbIX;
- MCII0JIB30BATh METO/Ibl 00YUYEHHUSI 110 MPELEAeHTaM JJIsl PeLIeHUs] IPaKTUUECKUX 3aay;

- OOCHUBATb TOYHOCTH U Bq)(beKTI/IBHOCTb MMOJIYYCHHBIX peIlIeHPIfI.

BJAaJ€Th:

- OCHOBHBIMHU NNOHATUAMHA TCOPHUH MAIIMHHOT'O O6y‘-IeHI/I}I.

TeMbl U pa3jeiibl Kypca:



1. Komno3umuu kinaccuukaTopoB, OyCTUHT

* OCHOBHBIE TOHATH: 0a30BBI AITOPUTM (AJTOPUTMHUYECKUI OMepaTop), KOPPEKTUPYIOMIAs
ornepaunus.

* B3Bemennoe rojiocoBaHue.

* Amroputm AdaBoost. DkcnoHeHIManbHAs anmpOKCHMAIUS IMOPOTOBOM (DYHKIUMU MOTEPb.
ITponecc mocnenoBaTenbHOro OOy4YeHHs 0a30BBIX alnropuTMOB. Teopema O CXOAMMOCTH
OycTHuHra.

* O6o00menne OycTHHTa KakK Mpolecca IpaIiCHTHOTO ciycka. TeopeMa cXOauMOCTH. AJTOPUTM
AnyBoost.

* IIpocroe romocoBanue (KOMUTET OONBIIMHCTBA). IBpUcTHUeckuii anroputM ComBoost.
Wnentuduxanyss HETUIUYHBIX 00BEKTOB (BBIOpOCcOB). O6001IIeHNEe HAa OOJIBIIOE YHCIIO KIIACCOB.

* Pemaromuii cnucok (KOMUTET CTapUIMHCTBA). DBpUCTHUECKHM anroputM. CtpaTerus BbIOOpa
KJIACCOB JIsl 0230BBIX AITOPUTMOB.

¢ CtoxacTH4ecKne MCTOABI: OSITHHT U MECTO CHy‘I&ﬁHBIX MOAIIPOCTPAHCTB.

» Henuneitnpie airoputMuueckue KoMmoszunuu. CMech KCIEPTOB, 00JIACTh KOMIIETEHTHOCTH
anroputMa. Beimykiieie QyHKIMH MOTEpb. METOIBI MOCTPOSHUSI CMECEH: TIOCIIeI0BATEIbHBIN U
uepapxuyeckuil. [loctpoenue cMeceit 3kcnepToB ¢ nomouibo EM-anroputma.

2. Kputepun BeIOOpa MoIeTICH

* BHyTpeHHME U BHEIIHNE KPUTEPHH.

* DMIHUpPUYECKHE UM aHAJIUTHYECKHWE OIEHKH (YHKIMOHAIA TOJHOTO CKOJIB3SIIETO
KOHTPOJIA.

° CKOHBSHH_[I/Iﬁ KOHTPOJIb, Pa3HOBHUAHOCTH OSMIIMPUYCCKUX OLCHOK CKOJIB3ALICTO
KOHTPOJIA.

» Kpurepuii HempOTUBOPEUNBOCTH.

* Perynspuszauus. Kpurepuit Akanke (AIC). baiiecoBckuit nH(pOpMaIMOHHbBIN KpUTEPHiA
(BIC).

® AFpeFI/IpOBaHHI)IG U MHOT'OCTYIICHYATBIC KPUTCPHUHU.

3. Metop1 0TOOpa MPU3HAKOB
* Yceu€HHbBIN OUCK B IIUPUHY, MHOTOPSIIHBIN UTepallioHHbIN anroputM MI'VA.
* ['eHeTnueckuii anroputmM, ero cxojactso ¢ MI'VA.

 Crryuaiinblil nouck u Ciydaiinelii nouck ¢ aganranueit (CI1A).



4. MeTtoasl paHKHUpOBaHUS

* [TocraHoBKa 3a/1a4u paH)KUPOBAHUS.

* [IpuMeps! NpUKIaIHBIX 3a1a4.

* HpI/I3HaKI/I B 3a/1a4C paHKUPOBAHUS MOHMCKOBOM BbIAAa4H: TCKCTOBBIC, CChIIIOYHBIC, KIIMKOBBIC.
* Kputepun kauecTBa paHKHUpOBAHUS.

* TodeuHbI, MOMAPHBIA U CIIMCOYHBIN MOJIXOMBI.

5. O0Gy4ueHue ¢ MOAKPEIUICHHEM

* 3amaya o MHoropykoM Oangute. JKaauble M sncuiioH-)kagHble crpateruu. Cpena s
AKCIIEPUMEHTOB. MeTo/ cpaBHEHMS C MTOAKpENIeHueM. MeTo1 ipecie10BaHusl.

° AIIaHTI/IBHBIe CTPATCrur Ha OCHOBEC CKOJIB3AIINUX CPECAHUX.

® ypaBHeHI/IH bennmana. OnTumanabHbBIE CTpaTCruu. I[I/IHaMI/I‘IeCKOC MMporpaMMHpOBaHUC. MeTton
I/ITepaHI/Iﬁ 110 ICHHOCTAM U I10 CTPATCTUSAM.

* Meroast BpemenHbix pasHocteil: TD, SARSA, Q-meron. Mmaoromarooe TD-
MIPOTHO3UpPOBaHKE. AanTUBHBIN nonyxaaubiii meton VDBE.

6. 3ajauM ¢ YaCTUYHBIM O0y4YEeHHEM
* [TocranoBka 3amaun Semisupervised Learning, mpumepsl IPUIOKESHUH.
* I[IpocTeie aBprcTHYECKHE MeTOABL: self-training, co-training, co-learning.

e AnanTanus anropuTMOB KiacTepU3allUd JJIs pelleHHs] 3a/7ad C YacTUYHBIM OOyueHHUEM.
KpaTuaiimmé He3amMkHyTbIN myTh. Anroputm Jlanca-Yunbssamca. AnroputM k-cpeaHux.

* TpaHCIyKTUBHBII METO/ OMOPHBIX BEKTOPOoB TSVM.

* Anroputm Expectation-Regularization Ha OCHOBE MHOT'OKJIACCOBOW pETyJsSpU3HPOBAHHON
JIOTUCTHYECKON PETPECCHH.

7. KonmabopatuBHas GUIbTpaus

* 3amaun KOJUTA0OPATUBHON (WIBTPAIINH, TPAH3AKIIMOHHBIC JNAHHBIC W MaTpPHUIAa CyOBEKTHI—
00BEKTHI.

* Koppensunonnsie meto bl user-based, item-based.
* JlatenTHBIE METOABI HA OCHOBE OU-KiIacTepu3auuu. AnroputM bpermana.

e JlaTeHTHBIC METOABI Ha OCHOBC MAaTPUYHBIX paSHOX(eHHﬁ. MCTOJI TJIAaBHBIX KOMIIOHEHT JIA
Pa3pECKECHHBIX JaHHBIX. MGTO)I CTOXAaCTUYCCKOTI'O IrpaaAvcHTaA.

* HeorpunarenbHble MaTpUUHbIE Ppa3JIOKEHUS. BepOATHOCTHBIN JATEHTHBI CEMAaHTHUYECKUI
ananu3 PLSA. EM-anroputm mist PLSA.

* DKCIIEpUMEHTHI Ha JaHHBIX KOHKYypca «/HTepHeT-Maremarnkay» 2005.



8. TemaTtuueckoe MOEINPOBAHIE

® 33,[[8‘11/1 TEMATUYCCKOIo MOJACIMPOBAHHA, KOJUICKIUMHM TCEKCTOBBIX AOKYMCHTOB M MaTpulia
JOKYMEHTBI—CJIOBA. HepHHeKCI/IH Kak Mf€pa KadeCTBa TEeMaTHYCCKOU MOICIH. 33,[[8‘1&
TEMATUYCCKOI'O ITIOMCKA.

* YHUTrpamMMHasi MOJIeNb JOKyMeHTa. MeToa MakcuMyMa IpaBornono0us ¥ METOJl MakCHMyMa
arlOCTEpPUOPHON BEpOATHOCTH. IIpuMenenne metona MHOKUTENEH Jlarpanika.

* BeposiTHOCTHBIN JlaTeHTHBIM ceMaHnTuyeckui aHanmu3 PLSA. EM-anroputm. MHKpeMeHTHOE
no06aBiieHre HOBBIX JTOKyMeHTOB (folding-in). 3amaya ¢ 4acTUYHBIM OOYYCHHUEM.

» JlarentHoe pasmemenue Jlupuxie. CriaxkeHHas 4YacTOTHas OLIGHKA BEPOSITHOCTH.
CommunpoBanme ['n66ca. OnTumu3zanys rurneprapaMmeTpos.

» PoGactHas TeMaTHyeckas MOACIb C (1)OHOBOI>'I n HIYMOBOﬁ KOMITOHEHTOM. BKCHepI/IMCHTH 10
CPaBHCHUIO p06aCTHBIX U pEeTyISIpU30BaAHHBIX MO,I(GJ'IC?I.

9. BaifecoBckoe o0yueHHe

* [TonsiTue ycnoBHON HE3aBUCUMOCTH, rpaduyeckre MoJIeIu.
* baliecoBCKuE CEeTH.

* MapkoBckue noss.

* CKpbITbIE MAPKOBCKHE MOJIEIIH.

* YCIIOBHBIE CIIy4allHBIE MOJIA.

10. Benenue B rimyOMHHOE 00yueHUe
* PexyppeHTHBIE HEHPOCETH, CBEPTOYHBIE HEHPOCETH
* [IpuMeps! NpUKIaIHBIX 3314, YCHEIIHO PEeIIaeMbIX C IOMOIIbIO TTyOUHHOTO 00yUYeHHUS.

» OrpannueHHas MammHa bonbimana.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckas (pu3uKka, KOMIbIOTEPHbIE TEXHOJIOTHN U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

BBenenue B MammHHoe 00ydeHue

Heab AMCHUNIMHBI:

. chOpMHUPOBATh TEOPETUYECKHE M MPAKTUYCCKUE 3HAHUS B OOJACTH OOydYeHUS MAIIWH,
COBPEMEHHBIX METOJIOB BOCCTAHOBJICHHUS 3aBHCHMOCTEH IO AMIIMPHUYECKUM JAHHBIM, BKIIIOYAs
JUCKPUMHUHAHTHBIH, KIIACTEPHBIN U PErPECCUOHHBIN aHAIN3, YACTUYHOE 00YUEHHE.

3agauu AMCHUIINHBIL:

. OCBOHTH METOBI KOPPEKTHOM (HOPMYIHPOBKH 33/1a4 B TEPMUHAX MAITHHHOTO O0Y4EHUS;
. OBJIAJICTh HABBIKAMU IIPAKTUYECKOIO pEUICHUA 3a7a4 WHTEILIEKTYaJlbHOIO aHaau3a
JlAHHBIX.

Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yYeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI 00YYaIOIIUECs JT0JIKHbBI

3HATh:

- OCHOBHbIE MPUHIUIBI U TPOOJIEMATUKY TEOpUU 00yUEHUs MAIllKH,

- OCHOBHBIC COBPCMCHHBIC MCTO/bI O6y‘leHI/II/I nmo ImpeucacHraMm — KHaCCI/I(I)I/IKaLII/II/I,
KJIaCTepUu3anu U perpeCCrUu.

yMeTb:
- (hopMaIN30BaTh MOCTAHOBKH NMPHUKJIAHBIX 337ay aHaIM3a JaHHbIX;
- MCII0JIB30BATh METO/Ibl 00YUYEHHUSI 110 MPELEAeHTaM JJIsl PeLIeHUs] IPaKTUUECKUX 3aay;

- OOCHUBATb TOYHOCTH U Bq)(beKTI/IBHOCTb MMOJIYYCHHBIX peIlIeHPIfI.

BJAaJ€Th:

- OCHOBHBIMH NNOHATUAMHA TCOPHUU MAILIMHHOT'O O6quHI/I$I.

TeMbl U pa3jeiibl Kypca:



1. Komno3umuu kinaccuukaTopoB, OyCTUHT

* OCHOBHBIE TOHATH: 0a30BBI AITOPUTM (AJTOPUTMHUYECKUI OMepaTop), KOPPEKTUPYIOMIAs
ornepaunus.

* B3Bemennoe rojiocoBaHue.

* Amroputm AdaBoost. DkcnoHeHIMangbHAs aNMpOKCUMAIUs IMOPOTOBOM (DYHKIIMH TOTEPb.
ITponecc mocnenoBaTenbHOro OOy4YeHHs 0a30BBIX alnropuTMOB. Teopema O CXOAMMOCTH
OycTHuHra.

* O6o00menne OycTHHTa KakK Mpolecca IpaIiCHTHOTO ciycka. TeopeMa cXOauMOCTH. AJTOPUTM
AnyBoost.

» IIpocroe romocoBanue (KOMUTET OONBIIMHCTBA). IBpucTHYeckuii anroput™M ComBoost.
Wnentuduxanyss HETUIUYHBIX 00BEKTOB (BBIOpOCcOB). O6001IIeHNEe HAa OOJIBIIOE YHCIIO KIIACCOB.

* Pemaromuii cnucok (KOMUTET CTapUIMHCTBA). DBpUCTHUECKHM anroputM. CtpaTerus BbIOOpa
KJIACCOB JIsl 0230BBIX AITOPUTMOB.

¢ CtoxacTH4ecKne MCTOABI: OSITHHT U MECTOA CHy‘I&ﬁHLIX OAIIPOCTPAHCTB.

» Henuneitnpie airoputMuueckue KoMmoszunuu. CMech KCIEPTOB, 00JIACTh KOMIIETEHTHOCTH
anroputMa. Beimykiieie QyHKIMH MOTEpb. METOIBI MOCTPOSHUSI CMECEH: TIOCIIeI0BATEIbHBIN U
uepapxuueckuil. [loctpoenue cMmeceit akcnepToB ¢ nomouipo EM-anroputMma.

2. Kputepun BeIOOpa MoIeTICH

* BHyTpeHHME U BHEIIHNE KPUTEPHH.

* DMIHUpPUYECKHE UM aHAJIUTHYECKHWE OIEHKH (YHKIMOHAIA TOJHOTO CKOJIB3SIIETO
KOHTPOJIA.

° CKOHBSHH_[I/Iﬁ KOHTPOJIb, Pa3HOBHUAHOCTH OSMIIMPUYCCKUX OLCHOK CKOJIB3ALICTO
KOHTPOJIA.

* Kpurepuii HempOTUBOPEUNBOCTH.

* Perynspuszauus. Kpurepuit Akanke (AIC). baiiecoBckuit nH(pOpMaIMOHHbBIN KpUTEPHiA
(BIC).

® AFpeFI/IpOBaHHI)IG U MHOT'OCTYIICHYATBIC KPUTCPHUHU.

3. Metop1 0TOOpa MPU3HAKOB
* YCeu€HHBIN OUCK B IIUPUHY, MHOTOPSIHBIN UTepalnOHHbIN anroputM MI'VA.
* ['eneTnueckuii anroputm, ero cxoactso ¢ MI'VA.

 Crryuaiinblil nouck u Ciydaiinelii nouck ¢ aganranueit (CI1A).



4. MeTtoasl paHKHUpOBaHUS

* [TocraHoBKa 3a/1a4u paH)KUPOBAHUS.

* [IpuMeps! NpUKIaIHBIX 3a1a4.

* HpI/I3HaKI/I B 3a/1a4C paHKUPOBAHUS MOHMCKOBOM BblAa4HM: TCKCTOBBIC, CCBIJIOUYHBIC, KIIMKOBBIC.
* Kputepun kauecTBa paHKHUpOBAHUS.

* TodeuHbI, MOMAPHBIA U CIIMCOYHBIN MOJIXOMBI.

5. O0Gy4ueHue ¢ MOAKPEIUICHHEM

* 3amaya o MHoropykoM Oangute. JKaauble M sncuiioH-)kagHble crpateruu. Cpena s
AKCIIEPUMEHTOB. MeToA cpaBHEHMS C MTOAKpENIeHueM. MeTo1 mpecie10BaHusl.

° AIIaHTI/IBHBIe CTPATCrur Ha OCHOBEC CKOJIB3AIINUX CPECAHUX.

® ypaBHeHI/IH bennmana. OnTumanabHbBIE CTpaTCruu. I[I/IHaMI/I‘IeCKOC MMporpaMMHpOBaHUC. MeTton
I/ITepaHI/Iﬁ 110 ICHHOCTAM U I10 CTPATCTUSAM.

* Meroast Bpemennbix pasHocteit: TD, SARSA, Q-meron. Mmaoromarooe TD-
IIPOrHO3MpOBaHUE. AanTUBHBIN NoayxkaaHbii metog VDBE.

6. 3ajauM ¢ YaCTUYHBIM O0y4YEeHHEM
* [TocranoBka 3amaun Semisupervised Learning, mpumepsl IPUIOKESHUH.
* I[IpocTeie aBprcTHYECKHE MeTOABL: self-training, co-training, co-learning.

e AnanTanus aaropuTMOB KiacTepU3alluu ISl pelIeHHs 3aJad C YaCTUYHBIM OOy4YeHHEM.
KpaTuaiimmé He3amMkHyTbIN myTh. Anroputm Jlanca-Yunbssamca. AnroputM k-cpeaHux.

* TpaHCIyKTUBHBII METO/ OMOPHBIX BEKTOPOoB TSVM.

* Anroputm Expectation-Regularization Ha OCHOBE MHOTOKJIACCOBOW perysipU3HMPOBAHHON
JIOTUCTHYECKON PETPECCHH.

7. KonmabopatuBHas GUIbTpaus

* 3amaun KOJUTA0OPATUBHON (WIBTPAIINH, TPAH3AKIIMOHHBIC JNAHHBIC W MaTpPHUIAa CyOBEKTHI—
00BEKTHI.

* Koppensunonnsie meto bl user-based, item-based.
* JlatenTHBIE METOABI HA OCHOBE OU-KiIacTepu3auuu. AnroputM bpermana.

e JlaTeHTHBIC METOABI Ha OCHOBC MAaTPUYHBIX paSHOX(eHHﬁ. MCTOJI TJIAaBHBIX KOMIIOHEHT JIA
Pa3pECKECHHBIX JaHHBIX. MGTO)I CTOXAaCTUYCCKOTI'O IrpaaAvcHTaA.

* HeorpunarenbHble MaTpUUHbIE Ppa3JIOKEHUS. BepOATHOCTHBIN JATEHTHBI CEMAaHTHUYECKUI
ananu3 PLSA. EM-anroputm st PLSA.

* DKCIIEpUMEHTHI Ha JaHHBIX KOHKYypca «/HTepHeT-Maremarnkay 2005.



8. TemaTtuueckoe MOEINPOBAHIE

® 33,[[8‘11/1 TEMATUYCCKOIo MOJACIMPOBAHHA, KOJUICKIUMHM TCEKCTOBBIX AOKYMCHTOB M MaTpulia
JOKYMEHTBI—CJIOBA. HepHHeKCI/IH Kak Mf€pa KadeCTBa TEeMaTHYSCKOM MOJACIIH. 3anaqa
TEMATUYCCKOI'O ITIOMCKA.

* YHUTrpamMMHasi MOJIeNb JOKyMeHTa. MeToa MakcuMyMa IpaBornono0us ¥ METOJl MakCHMyMa
arlOCTEpPUOPHON BEpOATHOCTH. IIpuMenenne metona MHOKUTENEH Jlarpanika.

* BeposiTHOCTHBIN JlaTeHTHBIM ceMaHnTuyeckui aHaiu3 PLSA. EM-anroputm. MHKpeMeHTHOE
no06aBiieHre HOBBIX JTOKyMeHTOB (folding-in). 3amaya ¢ 4acTUYHBIM OOYYCHHUEM.

» JlarentHoe pasmemenue Jupuxiue. CriiakeHHas 4YacTOTHas OLIGHKAa BEPOSITHOCTH.
CommunpoBanme ['n66ca. OnTumu3zanys rurneprapaMmeTpos.

» PoGactHas TeMaTHyeckas MOACIb C (1)OHOBOI>'I n LHYMOBOﬁ KOMITOHEHTOM. BKCHepI/IMeHTH 8(0)
CPaBHCHUIO p06aCTHBIX U pEeTyISIpU30BaAHHBIX MO,I(GJ'IC?I.

9. BaifecoBckoe o0yueHHe

* [ToHsiTHE yCIOBHON HE3aBUCUMOCTH, rpaduyecKre MOJIEIH.
* baliecoBCKuE CEeTH.

* MapkoBckue noss.

* CKpbITbIE MAPKOBCKHE MOJIEIIH.

* YCIIOBHBIE CIIy4allHbIE MOJIS.

10. Benenue B rimyOMHHOE 00yueHUe
* PexyppeHTHBIE HEHPOCETH, CBEPTOYHBIE HEHPOCETH
* [IpuMeps! NpUKIaIHBIX 3a/1a4, YCHEIIHO PEelIaeMbIX C TOMOIIbIO INTyOMHHOTO O0yYeHHsI.

» OrpannueHHas MammHa bonbimana.



AHHOTAUMH K pa004YuM NPOrpaMMam I CIUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

BBenenne B MoeJIMPOBaHHE CONMAIBLHO-DKOHOMHYECKHX MPOIECCOB

Heab AMCHUNIMHBI:

- OCBOCHHUC CTYACHTaMHW OCHOBHBIX IIPHUHIHIIOB 3KOHOMUYECKOM TCOpHUHU C YIIOPOM Ha
MHKPO3KOHOMHUKY; B 3BHAKOMCTBC CTYACHTOB C MPHUHIHUIIAMU MAaTCMAaTUYCCKOTI0O MOACIIUPOBAHUA
COMAJIBHO-3KOHOMHUYCCKUX  IMPOLOECCOB, a TakKXKE C BO3MOXHOCTAMHU B pCaiu3allun
MOACIINPOBAHUA C UCITIOJIB30BAHUEM PA3JIMYHBIX [IPOTrPAMMHBIX IMAKCTOB.

3agauu AMCHUIINHBIL:
* 1aTh CTYACHTAM MPEJICTABIIEHHE 00 OCHOBAX YKOHOMHYECKOU TEOPHH;
* MOATOTOBUTH CTYJEHTOB K OCBOCHHIO Kypca MUKPOIKOHOMHKH B 7 U 8 cemecTpax;

¢ TIIO3HAKOMUTHL CTYACHTOB C TIIpUHOUIIAMU MOACIUPOBAHNEC COLHAIBHO-3KOHOMUYCCKHUX
IMponecCoB;

¢ [IOKa3aTb CYHCCTBYIOINHUEC BO3MOKHOCTU MOLACIHUPOBAHHUA C TIOMOINBKO  PA3JIMYHBIX
IMPOrpaMMHBLIX ITaKCTOB.

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

3HATh:

° OCHOBBI DKOHOMHWYECKOM T€OpHH, B TOM YHUCJIC MUKPOIKOHOMUKH,

M OCHOBBLI MOACIIMPOBAHUSA COLITUMAJIBHO-3KOHOMHNYCECKUX CUCTCM.

yMeTb:

. IpPUMEHATh Ha 0a30BOM ypOBHE OJMH M3 MpOrpaMMHBIX MpoaykToB Python, RStudio,
MATLAB/Scilab, Maple.

BJAJ€Th:
* CHCTEMOM (I)YHILaMeHTaJIBHBIX HAay4YHBIX 3HAHHUM B 00JIACTH YKOHOMHYECKOM TCOPHU;

° MAaTEMaTUYCCKHUM MOJCIUPOBAHUEM COHUATIBHO-D0KOHOMHUYCCKHUX CUCTEM.



Tembl U pa3aennbl Kypca:
1. OCHOBBI 5KOHOMHYECKOH TEOPUU

IloHsiTHE SKOHOMHYECKOM TCOpHUHU, OCHOBOIIOJAraromue KOHICIIHUKU, MMPCAMET MW 3aJadu
HCCICA0BaHUA 3KOHOMHYECKOM TCOpUn

2. Kimaccuueckass D)KOHOMHUKA

Teopun Apnama Cwmwuta, J[laBunaPukapno,Tomaca Manbryca. IloHsiTHE 5SKOHOMHUYECKOM
[IOJIE3HOCTH

3. Heoxkitaccnueckas 5JKOHOMUKA

OCHOBHBIE MPE/ITOJIOKEHNS U MOJICTTH HEOKIACCHYECKOW SKOHOMUKH. [IOHATHE SKOHOMHUYECKOTO
aredTa. OTIINYUA OT KEMHCHUAHCTBA

4. [ToBegeHuecKkast DJKOHOMHUKA

OCHOBHBIE IMPCAITIOJOKCHUA U MOACIIN MOBEJICHUECKON SKOHOMUKH. Teopnﬂ IIPOCIICKTOB, TCOPHA
OFpaHquHHOﬁ palOHAJIbHOCTH. 3KCHepI/IMeHTaHBHaﬂ 3KOHOMHKA

5. OCHOBEI MOACIUPOBAHUA COLUAIIBHO-9KOHOMHUYCCKUX CUCTEM
OCHOBHBIC IIOHITHE B MOACIIUPOBAHUH. I/IMI/ITaHI/IOHHOG MOZACIIMPOBAHUC. BaJII/IIIaIII/Iﬂ MOACIHN

6. Hcnonb3oBaHue CpCacTB MporpaMMHupOBaHUA JUIs MOJCIUPOBAHUA COoIMaJIbHO-
OKOHOMHNYCCKHNX CUCTEM

3rakomctBO ¢ Python, RStudio, MATLAB/Scilab, Maple



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3UKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

BBejeHue B NPUKJIATHON AaHAJIN3 TaHHBIX

Heab AMCHUNIMHBI:

Jath cryneHTamM 0030p COBpEMEHHBIX 3a7ad aHAU3a JaHHBIX U OOyYUTh METO/JAaM ¥ HaBBIKaM
pELLICHUS TaKuX 3a]1ay.

3agauu AMCHMILINHBI:

- U3y4YEeHHE [TIOCTAHOBOK CTaHApPTHBIX 3a/1a4 aHAJIN3a JaHHbIX;

- 3HAKOMCTBO ¢ OMOJIMOTeKaMH aHaJIM3a JaHHBIX JUIs sA3bIKa python;

- U3y4YEHHE METOJI0B PELICHU 3aa4 aHaJIn3a JaHHbIX;

- CaMOCTOSTEIbHOE PELICHUE NPUKIIAJAHBIX 33/1a4 METO/IaMU aHAJIW3a JaHHBIX.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- OCHOBHBIE IIOCTAHOBKY 33J1a4 aHAJIN3a JaHHBIX;

- OCHOBHBIC MCTOABI pCIICHUA 3a/Ja4 aHaJIn3a JaHHbIX.

yMeTb:
- [10JIb30BAThCSl CTAaHAAPTHBIMU OMOIMOTEKaMH aHAIN3a TaHHBIX;

- peuiaTh NPUKIAAHBIC 3a/1a4i aHaJIn3a JAHHBIX U3 Pa3JIMYHbIX o0acTei.
BJAACTh:
- HAaBBIKOM OCBOCHUS 0O0JIBIIIOT0 00beMa I/IH(bOpMaLII/II/I;

- HaBbIKaMU IMOCTAHOBKH HAYYHO-HCCJICAOBATCIILCKUX 3aaay.

TeMbl u pa3jaesibl Kypca:



1. OG30p OCHOBHBIX MPHUKJIAIHBIC 33/1a4 aHAIN3a JaHHBIX
IIpumepsl 3a1a4 U3 MOBCETHEBHOU KU3HHU.
2. [IpukiiaiHble MAKEThI JAJIs PEIICHUS 3a1a4 aHAJIM3a TAaHHBIX

OcHoBHBIE TOHATUA s3bIKa Python, CTpyKTypbl HaHHBIX, KOHCTPYKUMH s3bIKa. bubimmoreka
MaTpPUYHBIX BeIYKCIICHHI numpy. PaboTta B mHTEpakTUBHOI cpeze ipython-notebook.

[IpenBapuTenbHblil BU3yalbHBIM aHAIU3 MapaMeTpPOB 3aJayd, O3BPUCTUYECKAas IPOBEpKa
3HaYUMOCTHU NapaMeTpoB. bubnuoreka Buzyanuzamnuu seaborn.

HccnenoBanue 3agaym MpeacKa3aHusl BBDKUBAEMOCTH MACCAKUPOB TUTaHUKA 1O (POPMAIEHBIM
XapaKTEpUCTHKAM (I10J1, KJIACC KalOTHl, ...).

Perienue 3am1ay aHanuM3a JaHHBIX ¢ MOMOIIbIO si3bika Python. bubaworeku scikit-learn, pandas,
scipy, statmodels.

38.,[[3‘121 p336I/IeHI/I$I TEKCTOB HOBOCTEH Ha T'pYIIIIBI.

3. 3amava kiaccuuKaum

[TocTaHoBKa 3a1a4n KiaccuuKaum, 0030p OCHOBHBIX METOIOB €€ pelieHusl. MeTprKH KayecTBa
KJIacCU(PUKAUU (TOYHOCTH/cieriuPuaHocTh, ROC-KkpuBasi, miiomais moj KpUBoi).

Jlornueckue anroputmsl. Pematoniye nepesps, pematoniye cnucku. [lonsatue nuapopMaTuBHOCTH,
METO/IbI OMCKa HH()OPMATHBHBIX 3aKOHOMEPHOCTEH.

ArperupoBanue Mojeneid. AHcamOIHu penaroIux AepeBbeB. [ paiueHTHBIH OyCTHHT.

3anmava kiaccu(uKaMy Tay-Tay pacmana 6030Ha Xurrca.

4. 3apaun oOy4yeHus 6e3 yauTesns

CHmkeHre pa3MepHOCTH. MeTon TiaBHBIX KOMIOHEHT. O030p OCHOBHBIX HACH HETMHEHHBIX
METOJIOB CHH)KEHUS Pa3MEPHOCTH.

3az[aqa reHepanus HpO(I)HHeﬁ Kpbllla CaMOJICTa II0 3aJJlaHHOM BLI60pKe HAaHHBIX, €€ PCHICHUC
METOdaMH CHUKCHHUA Pa3MCPHOCTHU.

KHaCTCpI/I3aIII/I$[ JTAHHBIX. OCHOBHBIG ImIoAXOoAbl U METOIbI KJIaCTepI/I3aIII/II/I, KJ'IaCTepI/ISaIII/ISI Ha
OCHOBE 3aBUCUMOCTEH.

Hcnonp30BaHre METOJIOB KJIaCTEPHU3AIMH B 33/1a4€ pacrio3HaBaHUS [UPP.
5. 3agaya perpeccuu
ITocTaHOBKa 3a71a4M PErpPECCUU, OCHOBHBIE JTMHEUHBIE U HEIIMHEHHBIE METO/IbI €€ PEIICHUS.

3aj:[aqa MOZCIIMPOBAHUS PACTIPCACIICHUA JABJICHUA 110 HpO(I)I/IJ'IIO KpblJlla CaMOJICTA.

6. IToaroroBka k PCHICHUTIO MPUKITAJHBIX 3a1a4



MeTo/1p1 reHepaliui MPU3HAKOB B Pa3IMYHbIX 3aJjauax aHallu3a JaHHbBIX (TEKCTa, ayAHo).

MGTOZ[OJ'IOI‘I/IH PCIICHUA NPUKIIAJHBIX 3a/1a4 U HAIIUCAHUSA OTYCTOB.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3MKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

BBejneHnune B perpecCHOHHbBIN aHAJIU3

Heab AMCHUNIMHBI:

- OCBOEHUE CTy/IeHTaMH (h)YH/IaMEHTAIbHBIX 3HAHUH B 00JIACTH PErPECCHOHHOTO aHAIN3a, a TAKKE
OBJIAJICHUE METOIAMU PEUICHUS MPUKIIAIHBIX 3a/1a4.

3agauu AMCHMILINHBI:
- IoJTyueHne 0a30BbIX 3HAHUHN B 00JIACTU PErPECCUOHHOTO aHAIH3A.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHHUILIMHE (MOYJIIO)

B pe3synbrare ocBOCHUS AUCIUIUIMHBI 00YJarOIIUecs JOIKHBI

3HATh:

O (GyHIaMeHTallbHble IIOHATHUS, 3aKOHbl, TEOPUM KJIACCHYECKOH M COBPEMEHHOM
MaTEMAaTHKH;

O METO/Ibl OpraHU3allM1 IOUCKA MyTeH pelIeHns] BOZHUKAIOIMIUX HaYYHbIX MTPO0IeM;

O KIIIOYEBbIE METO/Ibl aHAJIN3a HanboJiee ynoTpeOuTeIbHBIX MaTeMaTHYECKUX TEOPUH;

O xapakTep (OpMUPOBaHMS U Pa3BUTHUS CIIEKTpa COBPEMEHHBIX HCCIEIOBaHUNA B 00jacTu

MAaTE€MaTUYCCKOTro MOACIUPOBAHUS.

yMeTb:
O I0JIb30BAThCS CBOMMHU 3HAHUSIMU JUIsl pelieHns pyHAaMEeHTalIbHbIX U MIPUKIAJHBIX 3a7a4;
O CTaBUTh, (POPMATIM30BBIBATH U PELIATH 3a]1a4, B TOM YHUCIIE Pa3pabaThIBaTh U UCCIIEA0BAThH

MaTeMaTUYCCKUEC MOJCIIN N3YyTACMbIX SIBIICHUM 1 IIpouecCcoOB, CUCTEMHO aHAJIM3UPOBATH HAYUYHBIC
HpO6HCMBI, MOJIy4aTb HOBBIC HAYYHBIC PE3YJIbTAThI

BJIAJ€eTh:
0 HaBBIKAMU OCBOEHHUS OOJIBIIOr0 00beMa HHPOPMALIUY;
O cUCTeMOM (pyHJaMEHTaJbHBIX HAy4YHBIX 3HaHUM B 00yacTH (PU3MKO-MAaTeMaTHYECKUX

HayK;



0 KyJIbTYPOH HaKOIUIEHHUS OTbITa IOCTAHOBKH M MOJIETUPOBAHUS IPAKTHUECKUX 3a7a4;

O HaBBIKAMU TPaMOTHOW 0OpaOOTKM M COMOCTABIICHUS TEOPETHYECKUX M (PAKTHUECKHX
JAHHBIX;

O MPAaKTHUKON CAMOCTOSATENIFHOTO HCCIICAOBAHUS U PEIICHNS TEOPETHYECKUX U MPUKIIAJHBIX
3ajad.

TeMbl U pa3jesibl Kypca:
1. IlpeameT perpecCMOHHOTO aHanu3a

Meronomnorus uccnenoBanus. Tpu TvIa ucCiaeyeMbIX JaHHBIX: BPEMEHHBIE PsIIbL, IIEPEKPECTHBIC
(cross-section) naHHbBIC, MaHENbHBIC JTaHHBbIC. METOMBI MOATOHKH 3aBHCUMOCTHU. | eHepaibHas
COBOKYITHOCTb M BBIOOpKa. BBIOOpOYHOE pacmpenesieHHe H BBIOOPOYHBIE XapaKTEPHUCTUKU
(cpennee, aucnepcusi, Kopapuanus, K03(GGUIUEHT KOPPEIALMH) CITydaiHbIX BEIUYHH.

2. Knaccuueckas JIMHETHAs perpecCuoHHas MOACIb

Kitaccnueckast muHelHas perpecCMOHHAsi MOJENIb M METOJ HauMEHBIINX KBaapartoB JIMHeiHas
perpeccCHOHHasi MOJENb I Ciydas OJHOM oOBsicHstomell nepemeHHoil. Teopernueckass u
BbIOOpPOYHAsl perpeccuu. OKOHOMHYECKash HMHTEpIpeTalus CIy4yailHOM COCTaBIISIFOIIEH.
JIuHeHOCTh perpeccuu Mo NMEPEMEHHBIM U MapaMeTpaM. 3ajadya OLEHKU mapameTpoB. MeTton
HauMmeHbIux kBagparoB (MHK), kak maremaTuueckuil npueM, MUHUMU3HUPYIOLIUH CyMMY
KBaJIpaToOB OTKJIOHEHWH B HaIlpaBiIeHUH OcH y. CBOMCTBA OLICHOK IIapaMeTPOB, MOJIYYEHHBIX 110
MHK: paBeHCTBO HYJII0 CyMMBI OCTaTKOB, IPOXO)KIECHUE HAaWJCHHOW JIMHUU 4Yepe3 TOUKY C
koopauHataMu X,Y, OPTOTOHAJIBHOCTh OCTAaTKOB 3HAYEHUSM HE3aBUCUMOW IIEPEMEHHOH U
OLICHEHHBIM 3HAYEHUsM 3aBHUCHUMOM IHepeMeHOW. ['eomeTrpuueckas HMHTepHperanus MeToja
HAauMEHBIINX KBaJPaTOB.

3. Teopema I'aycca-MapkoBa. CTaTUCTHYECKHE CBOWCTBA OILIEHOK.

Teopema I'aycca-MapkoBa. CBOWCTBa OIIEHOK TIPH BBIMOJHEHUU YyCIOBUN Teopembl [aycca-
MapkoBa. Cny4aii HoOpMaiabHOW ciydailHOM cocraBistomeil. IIpoBepka 3HauMMocTH
KO3(PQUIIMEHTOB U a/leKBaTHOCTH PErpeccuu AJisi MHOXKECTBEHHOW JIMHEHHOW perpecCMOHHOMN
mogenu. KoadduumeHT MHOXECTBEHHOH AeTepMUHAIMM U KOA(PQPHUIMEHT MHOXKECTBEHHOMH
JeTePMUHAIIUN, CKOPPEKTHUPOBAaHHbIM Ha 4HMciao creneHed cBoOOonbl. CBsI3b  MEXIY
K03 PHUIIMEHTOM MHOXKECTBEHHOH JleTepMUHALIMU U F-OTHOIIEHHEM.

4. PerpeccroHHBIN aHAJIW3 NIPU HapYyLLIEHUU YCIoBUM TeopeMsl ["'aycca-MapkoBa

MynbTUKONIMHEAPHOCTh U €€ TEOPETUYECKHE MPEANOChUIKA. BHemHue npu3zHaku, MeTOAbl
JUArHOCTUKH, METOJbl YCTpPaHEHHA. [ eTepoCKeNaCTMUHOCTH CIIy4allHOTO BO3MYIIECHHS U €€
IIpUYMHBL. BHEIIHNE MpU3HAKK, METOJbl IUAarHOCTUKH, METO/bl yCTpaHEHUs. ABTOKOPPEIALUSL
ciyyailHOH OmMOKM M ee NPUYMHBL. BHemHWe npu3HaKW, METOIbl IMArHOCTHKH, METOJbI
yCTpaHEHHUS.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

BBenenne B Teopuio ynpapJjieHust

Heab AMCHUNIMHBI:

— HU3YUYCHHEC OCHOBHBIX IIOAXOAOB K TIOCTPOCHUIO OIITHMAJIBHBIX 3dKOHOB YIHIPABJICHUSA
0p6I/ITaJII)HI)IM " YI'JIOBBIM ABWKCHUCM KOCMUYCCKHUX allllapaToB.

3agauu AMCHUIINHBIL:

. OCBOEHHUE CTYAACHTAMH METOJI0B ONTUMAJIBHOTO YIIPABJICHHS TMHAMUYECKUMU CUCTEMAMU;
. O3HAKOMJICHHUE CTYJAEHTOB C PA3JIMYHBIMHU MOAXOAAMU K CUHTE3Y ONTUMAJIbHBIX 3aKOHOB
YIIPaBJICHUS;

. dbopMHUpOBaHHE Yy CTYACHTOB HAaBBIKOB pPEIICHUS ONTUMHU3AMMOHHBIX 33a7a4 B

MMPUIIOKCHUAX K 3aaa4aM JUHAMUKHA KOCMHUYCCKOTI'O I10JICTA.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHHUILJIMHE (MOYJII0)

B PE3YIbTATC OCBOCHUA NTUCHUIIJIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATh:
O METO/IbI YIIPABJIEHUS JIMHENHBIMUA CUCTEMAMU;

[ coaepkaHue npuHUUNoB bemnmMana u [TonTpsruHa;

| OCHOBHBIC METOJIbI CUHTE3a ONITUMAJIBHOI'O YIIPABJICHUA.

O HOBEMIIINE OTKPBITUS €CTECTBO3HAHUS,

| O B3aUMOCBA34IX U q)YHI[aMGHTaJ'[BHOM CANHCTBC €CTCCTBCHHEBIX HAYK.

YMeETh:
O CTPOUTH ONTUMAIBHOE YIIPaBJICHUE;
O BBIOMpATh HEOOXOAMMBIE JJIsl PEIICHUS] ONMTUMU3AIMOHHON 3a/1a4ll METOABI TOCTPOCHUS

yIpaBJie-HHUS;

0 IMIPUMCEHATH U3YYCHHBIC aJITOPUTMBI CHHTE3a YIIPaBJICHUA HA ITPAKTHUKE.



BJIA/1€Th:
O HaBBIKAMU OCBOCHHUS OOJIBIIOr0 00beMa HHPOPMALIUY;

l KyanypOﬁ MaTEMAaTUYCCKOTIO MOACITIUPOBAHUA ITPOLECCOB B CIIOXKHBIX CUCTEMAX.

TeMbl U pa3jesibl Kypca:
1. Teopus yrnpaBiieHUSI TUHEUHBIMU CUCTEMaMHU

CriocoObl onmMcaHusl JIMHEHHBIX CHCTEM, MepeaaTovHble (DYHKIMH, CTaOMIN3aIUs JUHEHHBIX
cucTeM, po0acTHOE yIpaBJIeHUE

YnopasnsgeMocTh U HalOIto1aeMocTh, npeoOpazoBanus Jlammaca. Ilepenatounsie QpyHKIMH, UX
HYJId W TOJI0ca. YCTOWYMBOCTh M CTaOWIM3alUs JMHEMHBIX CHCTEM YIpaBiieHus. Bumabl
HEOTpeAEeNCHHOCTH.

PoGacTHast ycTOMYMBOCTH MOJMHOMOB M MaTpull. Teopema XapuToHOBaA. |-aHanu3. PobactHas
KBaJlpaTUyYHas CTaOMIN3aIusl.

2. BapI/IaI_II/IOHHBIC 3ala4uv U METOAbI OIITUMAJIBHOI'O YIIPABJICHUA
3aﬂaqa ONTUMAJILHOI'O YIIPABJICHUA, ITPUHIUIIBL bennmana u HOHTp?IFI/IHa

@opMynMpoBKa 3a7aud ONTUMAJIBHOTO YIpPaBJICHUS, BapUAlMOHHBIA NPUHIUI, YpaBHEHHE
Oiinepa-Jlarpanxa. JluHamuuyeckoe mnporpaMMupoBanue, npuHuun bemimana. [lpunnun
MakcumyMma [lonTpsaruna. JInHeHO-KBaApaTUUHBINA PETYJIATOP.

3. Henuuelubie cuCcTEMBI
OcHOBHBIE METOIbI CHHTE3a HETMHEHHBIX CHCTEM YIIPaBICHUS

CuHTe3 HETMHEWHBIX CHUCTeM yrpaBieHus. JluHeapuszaius oOpaTHOH cBs3blo. Backstepping.
Ckomnp3siue pexxuMbl.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/IeTUPOBaHHe B JKOHOMHKeE

BorunciauTeanbHasg MaTeMaTHKA

Heab AMCHUNIMHBI:
CdopmupoBath y CTyJJEHTOB CUCTEMATHYECKOE MPEICTABICHUE O:

1) meromax TPUOMMKEHHOTO pEIICHHs Haumboiee pPaCIpPOCTPAHEHHBIX 0a30BBIX THIIOB
MaTeMaTUYECKUX 3a/1a4;

2) HCTOYHHKAX HOFpeHIHOCTeﬁ H METOJaX UX OLCHKH,

3) MeTofax peleHus akTyajJbHbIX IPUKIIAJHBIX 33/a4.

3agauyd AUCHUILINHBI:

1) OcBoeHue Marepuana OXBATBHIBAIOIIETO OCHOBHBIC 3a/layd W METOJIbI BBIYHCIUTEIHLHON
MaTEMaTHKH.

2) CDOpMI/IpOBaHI/Ie HECJIOCTHOI'O MpCACTAaBJICHHA O YHCJICHHLIX MCTOJAX PCHICHHA COBPECMCHHBIX
HAaYYHBIX MTPUKJIAAHBIX 3a1a4.

ITepeyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs 0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIUECs T0JIKHbBI
3HATh:

Oo0acTh MNPUMCHCHUSA, TCOPCTUUCCKHUEC OCHOBBI, OCHOBHBLIC TMIPUHIUIIBI, 0COOEHHOCTH H
COBPEMECHHBIC TCHACHIINU Pa3BUTUA METOJ10B BBEIUHMCIIMTETbHON MaTeEMaTHKH.

yMeTb:

HpI/IMeHHTB METOJABI YHCJICHHOI'O aHaJIn3a OJIsd HpI/I6J'II/I)KeHHOFO peUicHus 3a/la4 B obactu cBoei
Hay‘lHO-HCCHCHOBaTCHLCKOﬁ paGOTBI.

BJAaJ€Th:

HpOI‘ PaAaMMHBIMH  CPECACTBAMU pa3pa60TKI/1 BBIUYUCIUTCIIBHBIX aJITOPUTMOB U TMPOIrpaMm,
criocodaMu  MX OTJIalKU, TECTUPOBAHUA U HpaKTI/I‘{eCKOﬁ IMPOBCPKHU  COOTBECTCTBUSA
PCAIIM30BaAHHOTO AJITOpUTMA TCOPETUUCCKUM OILICHKAaM.



TeMbl U pa3jesibl Kypca:

1. BapnanyoHHO- U IPOEKLIMOHHO-PAa3HOCTHBIE METO/IbI IOCTPOEHUS PA3HOCTHBIX cXxeM. MeTox
KOHEYHBIX 3JIEMEHTOB.

BapI/IaHI/IOHHO' N IPOCKIMOHHO-PA3HOCTHBIC MCETOJAbI IMOCTPOCHHUSA PAa3HOCTHBIX CXCEM. MCTOI[
KOHCYHBIX 3JICMCHTOB.

2. YucieHHble METOAbl pEUICHMUs] JIMHEWHBIX YPAaBHEHMM B YacTHBIX ITPOM3BOJHBIX
napaboJIMYeCcKOro TUa

YuncneHHbBIE MCTOABI PCIICHUA JIMHEHHBIX ypaBHeHI/Iﬁ B YaCTHBIX ITPOHU3BOAHBIX Hapa6OJ'II/ILIeCKOFO
THIIA.

Pa3zHocTHBIE CXEMBI JJISI PELIEHUST MHOTOMEPHBIX YpPaBHEHUM TEIUIONPOBOAHOCTHU. [loHsTHE O
METOJIaX pacHieryieHus. MeToa TepeMEHHBIX HampaBieHHWd. *Pa3HOCTHBIE CXEMBbI U
KBa3WJIMHEWHOTO YpaBHEHUS TEIIONPOBOJHOCTH. *KOHCepBaTUBHBIC Pa3HOCTHBIC CXEMBI.

3. MeToap! YMCIEHHOTO PEIIEHNs] YPABHEHUN U CUCTEM HEJIMHEWHBIX ypaBHEHUN
Jlokanuzauus kopHedl. [IpuHuun cxumaromux oroOpaxkeHnidi. MeTos npocThIX UTepaluil.
VYcnoBue cXxoaMMOCTH METOAA MPOCThIX uTepauuii. Meron Herotona.

ITopsimoK CXOAMMOCTH U YCIIOBHSI TOCTUKEHUS 3aJaHHOM TOYHOCTH UTEPALMOHHBIX METOJIOB.

*TeopemMa O KBaJpaTWYHOH cxomuMocTH Merona HpioTtona. *MoaupuuupoBaHHBIH METOA
HeroToHa.

4. Ilonsarue xectkoit 3aaauu Komm 15 cucteM 0oObIKHOBEHHBIX U pepeH-IInalIbHbIX YpaBHEHUN

[TonsTue xectkoit 3agaun Komm st cucreM 0OBIKHOBEHHBIX AU depeH-IIMalIbHBIX YpaBHECHUN
(OKC OAOV). * Yucnennoe pemenne XKC OJ[Y. A-ycroituubie, A(a)-ycroiluuBbie U L-
YCTOMYUBBIC CXEMBI. ¥ AHAJIN3 IBYXTOUYeUHBIX cXeM (PyHre—KyTThl), THHEHHBIX MHOTOIIIATOBBIX
CXeM B TIPO-CTPAaHCTBE HEONpPEACICHHbIX K03(hduimeHToB. *OMHOUTEPAMOHHBIC METObI
Pozen6poxa.

5. IlpenMeT BBIYMCAUTENBHOW MATEMATUKU

[Tpumepsl akTyanbHBIX (PU3NYECKUX 3314, MIPU PEIICHUH KOTOPHIX MPUMEHSIOTCS YUCICHHBIE
METO/IbI: MpoOJIEMbl  YIPABISEMOr0, HWHEPLUATIBHOIO TEPMOSIEPHOTO CHHTE3a; 3aJayu
BO3HUKHOBEHUSI U PA3BUTHS TUAPOJUHAMUYECKUX HEYCTOMYMBOCTEH, IEPEX0]] K TypOyICHTHBIM
TEYEHUSIM; B3aUMOJCHCTBUE JIA3E€PHOIO M3IYyYEHHUs C BEIIECTBOM; 3aJa4Hd BBICOKOCKOPOCTHOTO
yaapa 00pa3oB ¢ BO3MYIIEHHBIMH TOBEpPXHOCTAMHU. Crernudurka MaIIMHHBIX BBIYUCIIC-HUM.
DJIleMeHTapHas TEOPHsl MOTPEIIHOCTEN.

6. [Ipubmmkenue (yHKIMH, 331aHHBIX HA TUCKPETHOM MHOYKECTBE

3aj:[aqa aﬂre6paI/I‘ICCKOI>'I HUHTCPIOJIAINN. CYH_ICCTBOBE[HI/IC n CAUMHCTBCHHOCTD anre6panqecxoro
HHTEPIOJIAIUOHHOTO ITOJIMHOMA.



WNuTtepnonsiuonnsiii monmmHoM B ¢dopme Jlarpamxka u B ¢popme Hprorona. OcTaTouHbIi wieH
HHTCPIIOJIAINN.

WuTeprionsiiyst o 4eObImEBCKUM y31aM. OleHKa MOTPeNTHOCTH UHTEPIONSAINUN s (PyHKINH,
3aJaHHBIX C OLIMOKAMMU.

Kycouno-MHorounenHas uatepnossius. Matepronsmus crutaitnamu. *JlokanbHbIE CIIJIAaHHBI.
*Cmutaiiael ¢ GUHUTHBIM HocuTeneM (B-crutaiinen). *Tpuronomerpudeckast HHTEPIOISITHS.

7. Pa3HOCTHBIC METO/JbI PCUICHUA 3aaa4, OIMKMChIBACMBIX ,Z[I/I(i)(bepeHHI/IaHBHI)I'MI/I YpaBHCHHUAMHU B
YAaCTHBIX ITPOU3BOJHBIX

Meroasl MOCTPOCHUS AIIIPOKCUMHUPYIOIIMX Pa3HOCTHBIX YPABHEHMU AJI1 YPAaBHEHHUM B YaCTHBIX
IIPOU3BOHBIX.

Anrmpokcumanus, ycTOH4MBOCTh, CXOAUMOCTh. [Ipuemsl nccienoBaHus pa3sHOCTHBIX 3aJad Ha
YCTOMYUBOCTb.

[MpuHIMT MaKCHMMyMa, CHEKTPajbHBIH NPU3HAK YCTOMYMUBOCTH, NPUHIUIT 3aMOPOKECHHBIX
K03 PHUITUEHTOB.

8. Pemienne cucteM JMHENHBIX anreOpanyecKux ypaBHEHUM

HopMbl B KOHEYHOMEpHBIX mpocTpaHCTBaX. (OOYCIOBICHHOCTh CHCTEMbI JIHHEHHBIX
anredpanvyeckux ypaBHEHUH.

[Tpsimble MeTobI pemenusi: MeTol ['aycca, MmeTon ["aycca ¢ BHIOOpOM IJIaBHOTO 3JIEMEHTA, METO
MIPOTOHKH /ISl CUCTEM CIEIUATBHOTO BUIA.

I/ITepaI_II/IOHHHe MCTO/JbI PCIICHUA JIMHEHUHBIX cucTeM. MeToj IMPO-CThIX HTepaL{Hﬁ.

HeoOxoaumoe, 10cTaTOYHOE YCIIOBUSI CXOAMMOCTH METOIa MPOCThIX uTepauuii. Meton 3eiigens.

*Kanonuueckast popma 3anicH IByXCIOWHOTO UTEPALIMIOHHOTO METOA.
*YeObIIEBCKUE UTEPALIMOHHBIE METObI. *MeTo1 CONPSKEHHBIX I'PAAUEHTOB.
*[Ipobnema norcka cOOCTBEHHBIX 3HaU€HUH MaTpullbl. *CTeneHHONH METO/.

*Metoa BpallleHU JJ1s IOMCKa COOCTBEHHBIX 3HAYEHUH CaMOCONPSYKEHHON MaTpPHULIBI.

Hepeonpez[eneHHHe CHCTEMBI JIMHEMHBIX aJ'Il"e6paI/I‘leCKI/IX ypaBHeHPIfI.

9. Uucnennoe nuddepeHpoBaHme
[Tpocreiimue popmyiibl unciaeHHoro Auddepenunpoanus. OneHka NorpenrHoCTy.
10. YUncneHHoe MHTETpUPOBAHKE

Ksanparypusie ¢opmynsl Herotona—KoTeca (mpsMOyronsHUKOB, Tpamnenuii, CumrcoHa) u
olleHKa ux norpemrHocty. KBagparypusie popmyssl [aycca.

MGTOHLI BBIYMCIIEHHST HECOOCTBEHHBIX HUHTErpaaioB.



11. Ynucnennoe pemienue kpaeBbix 3anad s OY

MeTtoibl petieHus TIMHEHHBIX KPaeBhIX 3a7a4 (METO YUCIEHHOTO TOCTPOCHHS OOIIETO PEIICHHMSI,
KOHEUYHO-PA3HOCTHBIA METOJ JIJISl IMHEWHOI0 YpaBHEHMsI BTOPOTO TMOPSIIKA, METOJ MPOTOHKH).
Mertoapl pelieHus HEIMHEMHBIX KPAEBBIX 3a7a4 (METOJ] CTPEIbObI, METO/ KBA3WJIMHEAPU3ALINH ).
3amaua Ha cobcTBeHHBIC 3HaYeHUs. 3anaya Itypma—IJlnyBmmisa.* [ToHsTHE KECTKON KpaeBon
3amaun. *MeTo bl pereHus )KECTKOM JIMHEMHOW KpaeBoW 3a/1auHu.

12. YnucneHHble METO/IbI pelieHusl 0OBIKHOBEHHBIX AuddepeHnanbubix ypapHenui (O1Y)

Anmnpokcumanus, yCTOMYMBOCTb, CXOAUMOCTb. Teopema O CBA3M  aNlIPOKCUMAIMH,
YCTOMUYHUBOCTHU, CXOUMOCTH.

[Ipocretimue yncnenHbie MeToibl pemenus 3anaun Komm nius OY. Meronbl Pynre—KyTTol 1uis
OY. OueHku MOrpemrHOCTH W YIpaBJICHUE JUIMHOM Iara Mpy YMCICHHOM HHTETPUPOBAHUU
cucteM OJ1Y. Jluneitaple MHOTOIIAroBbIC METOIBI (THNA Aamca) pemeHus O/Y.

13. YucnieHHble METO/IbI PEIIEHNS] YPABHEHUH B YaCTHBIX IPOU3BOIHBIX TUIIEPOOIMYECKOTO THUIIA
Ha IIpUMEPE YPaBHEHUs IIEPEHOCA U BOJIHOBOT'O YPAaBHEHHUS.

KOppeKTHaH IIOCTAaHOBKAa KpPacBbIX YCJIOBI/Iﬁ 11 CUCTCMBbI ypaBHeHI/Iﬁ C 4YaCTHbIMHU
IMPOU3BOJHBIMHU FI/IHCp6OJII/I‘ICCKOFO THIIA. XapaKTepI/ICTI/IKI/I, HWHBApUAHTLBI Pumana. Pa3zHocTHEIe
CXCMBbI 114 XapaKTepHCTquCKOﬁ q)OpMLI 3aIIMCHU CUCTCMBEI.

14. YucnenHsie MCTOJbI PCUHICHUA ypaBHCHI/Iﬁ B YaCTHBIX ITPOU3BOJHBIX SJUIMIITUYICCKOI'O THUIIA

Pa3noctHas cxema CKpECT» I YHUCICHHOI'O PCHICHHA ypaBHeHI/Iﬁ JIanJlaca, HyaCCOHa.
I/ITepaI_II/IOHHHe MCTOJbI IJI1 YUCIICHHOI'O PCHICHH A BO3HUKAOIUX CUCTCEM JIMHEWHBIX ypaBHeHHﬁ.
HpI/IHI_II/Il'I YCTAHOBJICHUS JJIS1 pCHICHUA CTAIIUOHAPHBIX 3a/1a4. YcnoBusa CXOIUMOCTH.

15. IlonsaTHue 0 nakere OpenFoam
Pemenue tunossix 3agau B nakere OpenFoam
16. Ananu3 curnajioB

OCHOBHBIC BEIYHUCIIUTEIBHBIC METO/Ibl aHAJIM3a CUTHAJIOB. BEMBIIETHI.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

BouruncanTebHbIE METObI AJTeOPbI

Heab AMCHUNIMHBI:

OcBoeHre cTyAcHTaMH (QYHIAMEHTAIBHBIX 3HAHWA B OOJACTH BBIYUCIUTEIHHOW anreOpsl,
M3y4YEHUE COBPEMEHHBIX METO/IOB U 00JIacTel MX MPAKTUYECKOTO TPUMEHEHUSI.

3agauu AMCHUIINHBIL:

. (dbopMupoBanre 0a30BBIX 3HAHHH B 0OJACTH HOBEWUIINX BBIYUCIUTEIBHBIX METOIOB JIJIS
pelIeHHs anreOpandecKux 3a1ad;

® O6yquI/Ie CTYACHTOB COBPEMCHHBIM METOJaM U O3HAKOMIJICHHUEC C UX IMPUTIOKCHUSAMU,

M (bOpMI/IpOBaHI/Ie IIoAX010B K BBITIOJIHEHUTO I/ICCJICIIOBaHI/Iﬁ CTyACHTaMU oo
MAaTCMaTUYCCKOMY MOACIIUPOBAHUILO.

IlepeyeHb MuIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHHUILIMHE (MOIYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

- METOJbI YNCJICHHOTO PCUICHU A anre6pqueCKHX 3aaad.

yMeThb:

O OCYILLECTBIATh MATEMAaTUYECKYIO IOCTAHOBKY (PM3UYECKUX 3a]1a4;

O MIPUMEHSITh METO/Ibl UNCIIEHHOTO aHalIn3a K PEeIIeHUI0 (PU3NUECKUX 3aay;

O UCCIIeIoBaTh TOJYYEHHBIE PElIEeHHs B COMOCTABICHUH C OCOOCHHOCTSMHU pelIaeMoil
3a/1a4u.

BJIAJ€ETh:

0 0a30BbIMU 3HAHUSIMU B 00JIACTH YMCIIEHHOTO aHajM3a U METOJaMH HX MCIOJIb30BAaHUS B

npodecCHOHATBHOMN J1eITeTbHOCTH;
O HaBbIKaMU OCBOEHUS O0JIBIIOTr0 00bEMa HH(OPMALINK;

O KYJIBTypOi IOCTAHOBKU U MOJICTMPOBAHUS (PU3NUECKUX 3a]1aU.



Tembl U pa3aennbl Kypca:
1. OG30p OCHOBHBIX IMOHATHHA W 3aJa4 BBIYUCIUTEIHHOU aareOpsbl

OO030p OCHOBHBIX TIOHATUH M 337a4 BBIYMCIUTEIBHON anreOpbl. AJITOPUTMHUYECKAs
pa3pemMMoCTb. BblunciIuTENbHAS CI0KHOCTh. PasneneHue nmepeMeHHbIX UM paHr. TeH30pHBIH
paHr MHOTOMEPHBIX MaTpULl. bbICTpbIe aIrOpUTMbl YMHOXKEHHS MATPULL.

2. Metoasl pemieHusi anreOpandecKux ypaBHEHUM
CuHrynsipHoe pasioKeHHue MaTpHl] U oreparopoB. Paznoxxenue Takkepa MHOTMOMEPHBIX

Mmatpull. Tenzopusiit moe3z. [Ipubmmxenus manoro panra. [IpuHIMT MakCUMalIbHOTO O0OBEMa.
KpecToBble anropuT™Mbl CTPOYHO-CTOJIOLOBOM alllIPOKCUMALIUK MaTPHIL.

[Ipsimble METOIBI pEIICHUS CUCTEM JIMHEHHBIX alreOpandyeckux ypaBHEHUH oOIIero BHJA.
LU-paznoxenne. QR-pa3nokeHue M MOpoIECChl OPTOTOHANIM3AIMH. AHAIN3 BIUSHUS MAalbIX
BO3MYILIEHUH U OIMOOK OKpyriieHus. Yucna o0yclIOBICHHOCTH.

3ajaun  HauMeHbIMX  KBajapatoB. IlceBpopemenus. HeycTolunBOCTH  HOpPMaJIbHOTO
IICEBIOPEIICHUs. MeTOAbI PEryIspU3aLiH.

3. Matpuynble METOBI
[{upkynsHTHBIE MAaTPULIBI U JUCKPETHOE IIpeoOpazoBanue dypbe. AIropuTmMel ObICTPOro

npeoOpa3zoBanust Dypoe. [lepuoanueckas u anepuoanyueckas CBEpTKa. [eIIUIEBBl MaTPUIIbI
U ux 000011eHus. bio4yHble 1 MHOTOYpOBHEBBIE MATPHUIIBI.

Pa3spexxeHHble peLIEHUS CUCTEM JIMHEHHBIX anreOpandeckux YpaBHEHHH M pa3peKeHHbIS
annpokcumanuu. JKanHele anroput™Mel. BeiiBrier-nmpeodpazoBaHusi.

WrepanmoHHbie METOIBI pEUIEHUS CHCTEM JIMHEWHBIX alreOpandeckux ypaBHeHHH. Meton
IPOCTOW HWTEpallMU, €ro aHaiu3 M 0000meHus. M-MaTpulbl 1 HEOTpULIATENbHbIE MATPHIBL.
Meron Kaumaxa

4, HpOCTpaHCTBa KpLIJ'IOBa 1 METOABI MUHUMAJIbHBIX HEBA30K

[TpoctpancTBa KpbutoBa u METOIbI MUHMMAJIBHBIX HEBSI30K. METOJI CONPSKEHHBIX TPAIMEHTOB.
[Ipumenenue MHOTOWIEHOB YeOwImieBa i OIEHKA CKOPOCTH cxXoauMmocTH. CreKkTpalibHbIe
pacnpenenenus u kinactepbl. [IpenoOycnosnuBarenu. L{upKynasHTHBIE Mpeao0yCIOBINBATENH
JUTSL TETUTMIIEBBIX MATPHIL.

5. MeTonpb! ajst Pa3pCKECHHBIX MATpPHULI.

MeTtob1 1uist pa3pekeHHBIX MaTpull. JIeHTouHbIe U podubHbIe MaTpulibl. [lepecTaHoBKH CTPOK
Y CTOJIOIIOB C IeJIbI0 MUHUMM3AIMH 3anojaHeHus. Hemomnoe LU-pa3znoxenue.

6. MeToibl 17151 6JI0YHO-MaJIOPAHTOBBIX MATPHUI]
Metoap! 111 GI0YHO-MAIOPAHTOBBIX MAaTpULl. ANreOpandeckuii MynbTUIIOIBHBINA METO/I.

IIppuMeHeHHsT K pEIIEHUIO WHTErPajJbHbIX YypaBHEHHM. MeTonpl Uisi MHOTOYPOBHEBBIX
KBa3HcenapadeTbHbIX MaTPHIIL.

7. CnekTpaibHble 3a7aydl JUHEHHOU anreOpsl



CnexkTpanbHble 3adaud JUHEHHOW anreOppl. OpPTOroOHANIBHOE TPUBEACHHE K IIOYTH Tpe
yroJibHOH (xecceHbeprosoii) popme. QR-anroputm pemieHus moHON mpoOaemMbl COOCTBEHHBIX
3HaUCHUN. YCKOpEHHE CXOJUMOCTH C IOMOIIBI0 CIBHTOB. HeycTOWYHMBOCTH COOCTBEHHBIX
3HAYCHUI U BBIYMCIICHUE TICEBJIOCIIEKTpA.

8. YHactuuHnas nmpobiemMa cOOCTBEHHBIX 3HAUCHUM

Yactuunas mpobiema COOCTBEHHBIX 3HAUYCHHMM. MeToj uTeparuu MOANPOCTpaHCTBA. MeTon
Jlanmomma y1st 3pMHUTOBBIX MaTpuil. MeToa OuuaroHaau3auy i OOIKUX MaTPHIIL.

9. MeTozp! pelieHus NOJIMHOMUAIbHBIX YPaBHEHUM

MeTtopl peleHns MOJTMHOMHUANBHBIX ypaBHeHUH. basucel ['pebHepa. Anroputm byxo6eprepa.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckas (pu3uKka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

BouruncanTe/ibHbIE METOIbI MATEMATHYECKON (PU3UKH

Heab AMCHUNIMHBI:

HCHBIO yqe6H0ﬁ JAUCHUIINIMHBL ABJIACTCA ITOJYUCHUC 3HaHUI 00 OCHOBHBIX BBIYHCIUTEILHBIX
METOaAax MaTeMaTHYEeCKOH (1)I/ISI/IKI/I, B TOM 4YHCIIC, OCHOBAax TCOpPHH Pa3HOCTHBIX MCTOHOB,
BapHAllMOHHBIX MCTOJOB, IIPUHOHIIAX IIOCTPOCHUA U HCCICAOBAHUA  BBIYHUCIUTCIIBHBIX
AJITOPUTMOB PCHICHUA 3aaav MaTeMaTHYEeCKOHN (1)I/I3I/IKI/I, METOJaxX PCHICHUA CUCTEM CCTOYHBIX
yYpaBHEHHIA, BO3HUKAIOIIUX MTPH Pa3HOCTHOH ammpokcumManuu JudQepeHnnanbHbIX ypaBHEHUH B
YaCTHBIX HNPOU3BOJHBIX, MCTOAAX PCHICHUSA COIPIKCHHBIX ypaBHeHHﬁ, METOdax BO3MyHICHHfI B
3aJadax MaTeMaTHUECKOH (bI/IBI/IKI/I U TIPAKTUYCCKas IMOATOTOBKAa CTYACHTOB K I[aJIBHCfIHICfI
CaMOCTOSITENIbHOW paboTe B OOJIACTH MAaTEeMaTHYECKOTO MOJEIMPOBAaHUS (DU3MYECKHX 33134 U
COBPCMCHHBIX TEXHOIOTHH.

3agayd AUCHUILINHBI:

- O3HaKOMIJICHHUC cnymaTeneﬁ C IIpUHOUIIAMHM W MCTOAaMM YHUCIICHHOI'O pPCIICHUSA 3adaq
MaTeMaTH4eCKOn (I)I/BI/IKI/I;

- IPUOOPETEHUE CIYHIATEISIMU TEOPETUUECKUX 3HAHUNM M MPAKTUYECKUX YMEHUW U HABBIKOB B
00J1aCTH BBIYUCIUTEIBHBIX METOJIOB MaTEMAaTHUYECKON (DU3UKH,

- OKa3aHHMEe KOHCYJIbTAIIMH U ITOMOIIY CIIYIIATEISIM B IIPOBEACHUHN COOCTBEHHBIX TEOPETUIECKUX
U DKCIIEPUMEHTAIIbHBIX UCCIIEI0BAHUI B 00JIACTH YUCIEHHOIO PEIICHHs 3a/1a4 MaTeMaTHYECKOM
(hU3MKH.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)

B pesynbrare oCBOCHUS AUCITUTUIMHBI 00YYaIOIIUECs JOJKHBI

3HATh:

(] OCHOBHBIC IOHSTHS TCOPHUHU PA3HOCTHBIX CXEM;

[] oO1IMe MPUHIUTIB TOCTPOSHUST PA3HOCTHBIX CXEM JIJIS 33/1a4 MaTEMaTUIECKON (hU3UKH;

[] METOJI IPOTOHKH ISl PEILIEHUS] PA3HOCTHBIX YpaBHEHUM;

] cxemy Kpanka-HuUKOJICOH pa3HOCTHBIX METOJOB /I OJTHOMEPHBIX HECTAIIMOHAPHBIX 33/1aY;
[} BapHallMOHHBIE METO/IBI;

[J cBoMCTBa onepaTopoB paBHOCTHOﬁ 3aJa4u,



[] cnocoObl anmpoKCUMaIuU TPAaHUYHBIX YCIOBHIA;

[] METOJ] KOHEYHBIX 3JIEMEHTOB;

[] MeToJ1 BO3MYILIEHUH /715 3a]1a4 HAa COOCTBEHHbIEC 3HAYCHHUS;

[ anropuT™MbI BO3MYILIEHHUI B HECTAI[MOHAPHBIX 337a4ax;

[ anropuT™bI BO3MYIICHHH B HEJTMHEMHBIX 3a/ladaX MaTeMaTUYECKON PU3UKH;
[] METOZBI PEIIEHUSI CUCTEM CETOUHBIX YPaBHEHUN;

il HECTAlIMOHAPHBIC UTCPATUOHHBIC METOZbI B MCTOAAX PCIICHUSA CUCTCM CCTOYHBIX ypaBHCHHﬁ.

yMeTb:
- MPUMEHSTH YMCICHHBIE METO/Ibl K PELICHNIO OCHOBHBIX 3a/1a4 MaTeMaTHIeCKOH (PU3UKH;

- abcTparupoBaTbCcs OT HECYHIECTBEHHBIX BIUSHUW TMpPU MOJCIUPOBAHUM PEATbHBIX
(bU3UYECKUX CUTYAIIHIA;

- OLCHUBATH MOIPCIIHOCTH alllIpOKCUMAal U TOYHOCTH HpI/I6JII/I)K€HHI)IX pemeHHﬁ;

- ACJIaTh IMPABUJIBHBIC BBIBOAbI U3 COIIOCTABJICHUS PE3YJIbTATOB aHAJUTUYECKOM TCOPHUU U
YHUCJICHHOI'O SKCIICPHUMCHTA,

- IMPOU3BOJUTH YUCJICHHBLIC OLICHKU I10 IMOPAAKY BCIUYNHBI,

- ACJIaTh KAaUCCTBCHHBLIC BBIBOALI IIPU MEPCXOAC K NPCACIBHBIM YCIOBUAM B H3y4aCMbIX
npoOsemax;

- BHUACTH B TCXHHUYCCKHUX 3aJadyax Q)HSH‘IGCKOG COACPIKAHUC,

- IIOJIB30BAaTbCS CIPABOYHOM JINTEPATypOM HAy4HOrO M IPUKIATHOTO Xapakrepa Uit
OBICTPOro MoMCcKa HEOOXOIMMBIX MaTEMAaTUUECKUX U (PU3NUECKUX JAHHBIX U MOHSTHH.

BJAJ€Th:

- 0a30BBIMH 3HAHUSIMHU B OOJIACTU BBIYMCIUTEIIHHBIX METOO0B MaTeMaTHIeCKOHN (1)I/IBI/IKI/I n
MMPpUHIMIIAMHA UX HUCITIOJIB30BAHUS B HpO(l)CCCI/IOHaJ'IBHOI\/JI JACATCIIBHOCTH,

- HaBBIKAMH CaMOCTOSITE€JIbHOIO YHCIEHHOIO pEelIeHHs OCHOBHBIX 3ajJ[ady MaTeMaTU4eCKOMH
bu3uKy;

- HaBbIKaMU OCBOEHUS O0JIBILIOT0 00bEMa HH(OPMALINK;

- I(y.]'[BTypOfI IMOCTAHOBKH U MOACIIUPOBAHU q)HBHqCCKI/IX 3agaq.

TeMbl u pa3jaesibl Kypca:

1. 3agaua o MuHMUMM3auuMu (GYyHKIMOHANa »SHepruu. Meron Putma B IHepreTHyecKux
npoctpaHcTtBax. Meton [lanepkuna. Bapuanumonnas ¢opMmynaMpoBKa KpaeBbIX 3agad C
orneparopoM Auddy3un MaTpuuHas GopMyInpoBKa NPUOIMKEHHBIX 331a4 MeToa Putia



3amava 0 MUHUMU3AIMK QyHKIIMOHANA SHepruu. Kinaccudyeckuii meton Putia.

DHepreTuyeckoe MPOCTPAHCTBO CHUMMETPUYHOIO IOJOXKHUTEIBHO OIPENEIEHHOIO OIepaTopa.
Bapuannonnas moctaHoBKa 3a7auu u 00001mieHHOe pemieHre. Meron PuTtna B sHEpreTuueckux
IIPOCTPAHCTBAX.

dbopMynupoBKa 3a/1a4 B ClIy4ae HECaMOCONPSKEHHBIX orepatopoB. Meton ['anepkuna

Bapuannonnass gopMmynupoBKa KpaeBbIX 3ajad ¢ omnepaTopoM auddy3un. DHEPreTHuecKoe
IIPOCTPAHCTBO, IVIABHBIE U €CTECTBEHHBIE KPACBBIE YCIOBUSI.

MeTo KOHEUYHBIX DJIEMEHTOB C KYCOYHO-JIMHEWHBIMH OazucHbiMH (yHKUuaMU. OreHka
norpemHocTy. MaTtpuunast popMyarpoBka MpUOIMKEHHBIX 3a/1a4 MeToaa PuTtia

2. MeTOI[BI ACHICIIIICHUA, IO OOHBIX IIArOB M IEPEMEHHBIX HANpPaBICHUM. AT OKCHMaluAa
9
YCTOﬁqHBOCTB, CXOAUMOCTb METOJOB paCHICIIIICHUA

MeTOZIBI PaCICIVICHUA U ICPECMCHHBIX HaHpaBHeHHﬁ. MGTO[[ IMOKOMITIOHCHTHOTI'O paClICIIJICHUSA.
MGTO[I CTa6I/IJ'II/I3aIII/II/I. I[ByXIII/IKJII/I‘-IGCKI/If/'I MCTOJ] IMOKOMIIOHCHTHOT'O paCHICIIJICHHA. CxeMma
pcaim3anuu METoJa.

AHHpOKCI/IMaHI/IH, YCTOﬁHHBOCTB, CXOaUMOCTh. JlemMma Kemnora. HpI/IMeHeHI/IH K YpPaBHCHHIO
TCIIOIIPOBOJIHOCTH.

3. OcHOBHBIE MOHATHUS TEOPUHM PA3HOCTHBIX cxeM. OnHoMmepHOe ypaBHeHHE JUBDY3HUH.
Pa3zHOCTHBIN MeTOJT ISl OTHOMEPHOT0 ypaBHEeHHUs AU dy3un. MeTo1 MHTerpajbHOTO TOX/IECTBA.
MatpuuHnas popMyIupoBKa pa3HOCTHOU 3aaun. CeTOUHbIEe CIIEKTPaIbHbIEC 331a4H.

OO61re TpUHILIKIIBI TOCTPOSHUS PA3HOCTHBIX CXEM JUIS 3a7a4 MaTeMaTUYeCKON (PU3UKH, IEPEXO]T
OT HENpepbIBHBIX 3a7ady K MaTpuyHbIM. CeTKM M NPOCTPAHCTBA CETOYHBIX (DPYHKIIMM.
Anmpokcumanus, ycTOH4uBOCTb, CXOAUMOCTb. T€opus CXOAUMOCTH.

JuddepenumanbHas nocranoBka 3agadn. O6macTsb onpeneneHus oneparopa. CHMMETPUYHOCTD U
MOJIOKUTEIbHASA OlpesiesieHHOCTh. OCHOBHBIE NpocTpaHcTBa (yHKUuH. Paspemumocts u
cBoiicTBa pemenus. 3anava Hltypma-JInyBmiis. CBoicTBa COOCTBEHHBIX YMCEN U (PYHKIUI.

CBoiicTBa pa3HOCTHOTO orepaTopa. ANMPOKCUMAIIUS, YCTOWUHUBOCTb, CXOJIUMOCTD.
MeToa UHTETpaIbHOTO TOXKIECTBA.

Martpuunasi GopMyITMpOBKa Pa3HOCTHOM 3amauu. Meton uckimodeHus ['aycca u daxropuzarus
Matpuupl cuctemsl, LU-pasnoxenne. MeTo MpOroHKH JUIsl peIeHNs pa3HOCTHBIX YPABHEHUM.

CeTouHBIE CIICKTPAJIbHBIC 3a1a4U. CeTouHbBIE COOCTBEHHBIC YHCIIA U (I)YHKI_II/II/I Mertoasl peiCHUsA
CCTOYHLIX CIICKTPAJIbHBIX 3a/1a4.

4. TlocTpoeHne pa3HOCTHBIX CXEM JUIS IBOJIOLMOHHOW 3ajauu obmiero Buaa. CrekTpaibHbIA
KpUTEpUN YCTOMUMBOCTH. YpaBHEHHE TEIUIONPOBOJHOCTH. fIBHas U HesiBHas cxeMbl. Cxema



Kpanka-Hukomncon. YpaBHenue nepenoca. CBoMCTBa pellieHUs 3a7a4l. SIBHAsA U HESIBHASI CXEMBI,
cxema "Oerymero" cuera.

SBHas u HesBHas cxeMbl. Cxema Kpankxa-HukoscoH. Anmpokcu-manus, yCTOMUHMBOCTD,
CXOAUMOCTb. Y CTOMYMBOCTh M OTPAHHUYEHHOCTh HOPM CTEIEHEN Oleparopa rnepexoma.

CnekTpalIbHbIM KPUTEPUNA YCTONYUBOCTH.

VYpaBHeHHE TEmIONpOBOAHOCTH. SIBHass u HesBHas cxembl. Cxema Kpanka-HukosncoH.
Annpoxcumanus u yeroitunocts. Kpurepuit Kypanrta. CxoauMocTs.

Ypasuenue nepenoca. CBoicTBa penieHus 3aaaun. SIBHas u HessBHas cxembl. Cxema "Oerymiero"
cyera. AnnpokcuMaius. Y cToWuuBoCTh 1o Helimany.

5. IIpsimbie meToabl. Meron uckintouenus ['aycca uist CUCTEM € JIEHTOYHBIMU MaTpuuamu. Merton
pa3enieHuss TepeMeHHBIX. beicTpoe mpeobpaszoBanne Dypre. OOIIME MOHATHS TEOPUH
UTEPALIMOHHBIX METO/I0B

[IpsiMbie MeTOABI. MeTO MCKITIOUYEHUs ["aycca JUisi CUCTeM C JICHTOYHBIMH MaTpUIlaMu. MeTo
pa3jieseHUsl TICPEMECHHBIX JUTSl PELICHHUS CHCTEMbI ISITUTOYCUYHBIX YPABHEHUH B NIPSIMOYTOJIHOM
oOJractu.

Brictpoe npeobpazoBanune Oypbe

O6H_[I/Ie MMOHATHA TCOPHHU HUTCPALIMOHHLIX MCTOIOB. H606XOI[I/IMLIC U JOCTATOYHBIC YCJIIOBHUA
CXOJUMOCTH.

6. Pa3HOCTHBIE METO/IBI ANMPOKCUMAIMH IBYMEPHBIX YPaBHEHUN TU(PPY3UN HA MPAMOYTOIbHBIX
ceTkax. MeToJl KOHEYHBIX 3JEMEHTOB C KYCOYHO-JTUHEHHBIMU U OMIMHEHHBIMU Oa3uCHBIMU

GyHKIUAMHU.

Pa3HoCTHBIE METOIBI aNIPOKCUMALIMU JABYMEPHBIX YpaBHEHUN AUPPY3UH Ha MPSIMOYTOJIbHBIX
cetkax. CmocoObl anmpoKCHMMallUud TPAaHWUYHBIX yciaoBuil. PasHocTHas u  MaTpuyHas
bopMyTUPOBKH TpUOMIKEHHBIX 3afad. OIEHKH TOTPEIIHOCTH anmpoOKCUMAIllMd U TOYHOCTH
npUOMIKEHHBIX pemeHuid. CXeMbl BBICOKOTO TMOpsijika To4HOCTH. (CBOHCTBA OMepaToOpoB
Pa3HOCTHOM 3a/1a4u.

MeTo1 KOHEUHBIX 3JIEMEHTOB C KYCOUYHO-TUHEHHBIMU U OMJIMHEHHBIMUA 0a3UCHBIMHU (QYHKIIMSIMHU.
Ouenka TouHocTH. MaTtpuuHas (OpMyJIHpOBKa MPHUOIMKEHHBIX 3a/ad. ciay4yail CMellaHHBIX
KPAaeBbIX YCIOBUH. COIIOCTABICHUE C PA3HOCTHBIM METOJIOM.

7. COHpH)KCHHBIe YpaBHCHUS U aJITOPUTMBI BOSMYIJ_ICHI/Iﬁ B 3aJjayaX MaTeMaTH4YECKOM (bI/ISI/IKI/I.

OcHOBHEIE U COIIPAKCHHBIC YpPaBHCHUS. AJ'IFOpI/ITMI)I BOSMyHIGHI/II)’I AJId HCOAHOPOJHBIX 3aaad.
Teopema cXOAUMOCTH.

Merton BO3MyIJ.I€HPII>i I 3a4a4 Ha COOCTBEHHBIC 3HAUCHUS. COHpH)KCHHBIe YpaBHCHUSA U TCOPUSA
BO3MyH.ICHHI>i JUISL TUHEWHBIX (1)}’HKI_[I/IOH3.JIOB. BOHpOCLI 000CHOBaHUS AJITOPUTMOB BO3MyH.ICHHI>i.
AJ'II‘OpI/ITMBI BO3MyH.ICHPII>i B HCCTAIIUOHAPHBIX 3a/lavax. HpI/IMeHeHI/Ie CIICKTPAJIbHOT'O MCTOAA.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

BoiunciauTenbHble cpecTBa A MATEMATHYECKOI0 MO/IeJIMPOBAHUS U NOIEPKKH
NPUHATHS PelleHuit

Heab AMCHUNIMHBI:

- OCBOCHME CTYIEHTaMM MAaTEMaTUYECKHX METOJOB SKOHOMHUYECKOIO IIPOrHO3UPOBAHMS,
OCHOBAHHBIX Ha MAaT€MAaTHUYE€CKOM MOJEIMPOBAHMUSA U3Y4aeMbIX CJIOKHBIX CUCTEM M SIBIICHUH, a
TaK)K€ B OBJIAJICHUM HABBIKAMHU IIPUMEHEHHUs 3THUX METOJOB IIPU PEIICHWM MPUKIAIHBIX3a1a4
YKOHOMHUKH, (PUHAHCOB M (DU3HKH.

3agauyd AUCHUILINHBI:

¢ OaTb CTyACHTaM MNpPCACTAaBIICHHUE O MHOFOO6pa31/II/I COBpPCMCHHBIX MATEMATUYCCKHUX MCETOA0B
9KOHOMHYECCKOI'0 ITPOrHO3UPOBAHUA HAa OCHOBEC MAaTCMATUYCCKOI'0O MOJCIIMPOBaHA, OCHOBAHHOI'O
Ha arpCrupOBaHUU UCXOAHBIX MHKpOOHHC&HI/Iﬁ;

¢* HAy4YUTb IIOHUMAaHHUIO U HCIOJB30BAHUIO BbIYUCIUTCIBbHBIX CPEACTB, HCIIOJIbB3YEMbIX B
MAaTCMAaTUYCCKOM MOACIIUPOBAHUU WU IIPUHATUHA pemeHHﬁ;

® IIpUBUTH KpI/ITI/ILIeCKI/Iﬁ moaxoa npu 0T60pe BBIYUCIIUTCIIBHBIX WHCTPYMCHTOB I/II[CHTI/I(i)I/IKaIII/H/I,
aHajin3a, IOCTPOCHHUA CIHCHAPHBIX IIPOrHO30B M MPOBCACHHU YHUCICHHBIX JSKCICPUMCHTOB
CI/II[GHTI/I(i)I/IHI/IpOBaHHBIMI/I MOJCISIMHU

* pa3BUTh HABBIKU COJIEPKATEIBHON MHTEPIIPETALMU PE3Y/IbTATOB YUCIECHHBIX SKCIIEPUMEHTOB.
ITepeyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUYeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

hd COBpeMeHHHe MATEMATUYCCKHUEC METOAbl DKOHOMHUYCCKOT O HpOFHOSI/IpOBaHI/Iﬂ, MATCMATHYCCKOT O
MO)IGJIHpOBaHI/ISI 1 OCHOBAHHBIC HAa HUX COBpeMCHHBIC HpOFpaMMHI)Ie HpOI[YKTI)I, HGO6XOI[I/IMI>IC
JUI MICCIIEIOBAaHUH.

yMeTh:

. IPUMEHSATh COBPEMEHHBI BBIYUCIUTENbHBIH HHCTPYMEHTAPHM JUIsI MCCIEeI0OBaHUM
HKOHOMHMUYECKUX U (DMHAHCOBBIX PEIICHUI Ha MaKpo- U MUKPO- YPOBHE OTpAacCiel, perHOHOB U
CTpaH;



. 00OCHOBBIBaTh MPOTHO3bI Pa3BUTUSA (QHUPM, OTpaciield, PErHOHOB, PHIHKOB C IOMOIIbIO
MaTEeMaTU4YeCKOro MOJEITUPOBAHMS;

® CTaBUTDb CHCHApHBIC TPOTHO3BI W  MPOBOAUTH  YHUCIICHHBIC SKCIICPUMCHTBI C
I/II[CHTI/I(bI/IL[I/IpOBaHHBIMI/I MOACIAMU.

BJIA/IETh:
* cucTeMoi (pyHIaMEHTaIbHBIX HAYYHBIX 3HAHUM B 00J1aCTH (PU3UKO-MATEMATUYECKUX HAYK

® MaT€MaTUYCCKUM MOACIUPOBAHUEM MPHPOAHBIX, AaHTPOIIOI'CHHBIX M TEXHOJIIOIHYECKHUX
mponeccoB U HBHGHHﬁ, HaaACKHOCTHU paGOTbI OTACIBHBIX 3B€CHBCB TCXHUYCCKHUX CUCTCM.

TeMbl U pa3jesibl Kypca:

1. MoaudummpoBanHass ITUHAMHYECKash MOJIENb JKOHOMHKH THMa Pamces u mapaienbHas
UICHTU(UKAIMS €€ MMapaMeTpoB 1Mo JaHHBIM 3koHOMUKH Poccum 2000-2006 rr., xKak mpumep
nporHo3upoBanus kpusuca 2008 r.

[Ipocreiimias  AuHamMuyeckas Mojelb  3KOHOMMKUA. Mogens  Pamces.lcnonb3oBanue
MIPOU3BOJICTBEHHON (PYHKIIMU C TIOCTOSIHHOM 3nacTuyHOCThIO 3amernienus (CES). Moaudukarus
MOJICJIA C YYE€TOM UMEIOIIUXCS JAaHHBIX 110 BPEMEHHBIM psJiaM MaKpOIIOKa3aTeslel pOCCUICKON
SKOHOMHKHM Hcnoib3oBanus BBIIL. 3amaya unentudukanuu napamerpoB mozenu. Kputepuit
Teitna ONMM30CTH CTAaTUCTHUYECKMX W  PACUETHBIX BPEMEHHBIX PSJIOB  CPaBHUBAEMBIX
MakpoIrokaszaTesned 3KOHOMHUKU. [IporpamMMHble CpeacTBamapaliebHbIX BBIYMCICHUM B
MatemaruueckoMm nakere MATLAB. MuTepriperanust pe3ylbTaToB UIeHTU(DUKALINH.

2. Bregenue B nmapajuiesibHOE IporpaMMUpoOBaHne B HHTepdelice nepenaun coodmenuit MPI Ha
MIpUMeEpE MIECTH OCHOBHBIX (DYHKITHI

MPI - 3To 6ubaMoTeKa nepenaun coodienui, coopanue Gpynxuit Ha C/C++ (uau noanporpamm
B ®oprpane, kotopsle, 3Hast MPI anss C/C++, 1erko U3y4uTh CaMOCTOSITEIBHO), 00IeTYaronnx
KOMMYHHKAIHMIO (0OMEH JaHHBIMHM U CHHXPOHM3ALIMIO 33/1a4) MEX]ly IPOIlecCaMy MapajuieIbHON
OporpaMMbl C paclpeieleHHONM NaMAThI0 . AKPOHUM (COKpallleHHe IO TMepBbIM OyKBam)
ycraHosieH Juid MessagePassinglnterface (marepdeiic nepenaun coobmenuit). MPI sBnsercs na
JAHHBI MOMEHT (DaKTHYEeCKMM CTaHAApTOM M CaMOM pa3BUTOH MEPEeHOCHMMOI OMOIMOTEKON
napajyieJIbHOTO TPOrpPaMMHpPOBaHUs ¢ Tiepeaadend cooOmieHui. Xotss MPI  oGecneunBaer
pacumpeHHOe MHOXKECTBO BBI30BOB, P yHKIIMOHATBHAs mporpamMmma Ha MPI moskeTt ObITh 3amucana
¢ nomompto Beero mectu 0a3oBbix BbizoBa: MPI Init, MPI Comm rank, MPI Comm size,
MPI _Send, MPI Recv, MPI Finalize.CooOmenust MPI coctosiT u3 nByx uyacteil:nanHble (CTapT
Oydepa, uncno, TUI JaHHBIX), 000J0UKa (Ha3HAYEHUE/UCTOYHUK, TET, KOMMYHHUKATOP). JlaHHbBIE
ompenenstoT uHpopMaIMoo, KoTopas OyAeT oTociaHa wind mojydeHa. OOosouka (KOHBEPT)
UCIOJIb3YETCSI B MapUIPyTH3alUU COOOIIEHHUS K MOJy4aTeNI0 U CBSI3bIBAET BBHI3OBBI OTIPABKU C
BbI30BaMH Moday4yeHHs. KoMMyHUKaTOpbl rapaHTUPYIOT YHUKaJIbHbIE MIPOCTPAHCTBA COOOIIEHUH.
B coenuHeHuum c rpynmamMu MpoOLECCOB HMX MOKHO MCIIONb30BaTh, YTOOBI OTPaHUYUTh
KOMMYHHKAIIUIO K TTOJIMHOKECTBY MPOIIECCOB.

3. Heoknaccuueckue IPpOU3BOJACTBCHHBIC (I)YHKI_II/II/I M UX CBOMCTBa



Jluneiinas perpeccuss mis uaeHTU(UKAIMKA TPou3BOACTBeHHON (yHkumu Kob66a-/[yrnaca.
CgoiictBa mpousBojacTBeHHON (pyHkimn CES u ee wactHble cimy4yan. PazpaGoTka mporpammbl
UACHTH(DUKAITIH.

4. IlpousBOACTBEHHBIC (YHKIMH, TPEACTABHUMBIC paCIpEACICHUEM MPOU3BOICTBEHHBIX
MOIIIHOCTEH 10 TEXHOJIOTUSM

Mozens Xayrekkeppa-Moxancena. ITOHATHE IIPOM3BOACTBEHHOH MomHOCTH. McTopus
UCIIOJIb30BaHUS MOAX0Ja MOCTPOEHUS ITPOU3BOACTBEHHBIX (DYHKIIMHA Ha OCHOBE paclipelesIeHus
IIPOU3BOJCTBEHHBIX MOIMHOCTEH II0 TEXHOJOTMsAM B DBBIYMCINTENBHOM LEHTPE HM.
A.A JlopoguunbiHa.  OcHOBHas rumore3a Ha MHKpoypoBHe. [IpoOnembl  mocTtpoeHus
arperupoBaHHOM MPOW3BOACTBEHHON (PYHKIMM M YUCICHHBbIE MeTO/bl. CBOWCTBA MOTYyYEHHOMH
MIPOU3BOJICTBEHHON (DYHKITUH.

5. I[locTpoeHue arperupoBaHHBIX TPOU3BOJICTBEHHBIX (DYHKIIUI AJIi OTPAaHUYEHHBIX IO BO3PACTY
MOIIIHOCTEW, IPOrpaMMHBIE CPEJICTBA UX UICHTHUPUKAIUU

['mnore3a o0 coxpaHeHHH yuciaa pabouux MECT M MaJaroled MPOM3BOJICTBEHHON MOIIHOCTH C
y4eTOM OrpaHMYEHHs 10 BO3pacTy. I'mnoreza o HaydHO-TEXHUYECKOM Iporpecce. ['unoresa o6
yMeHbIIeHnU Ko3(duimenta npupocTHoil ponmoeMKocTH it SkoHOMUKH Poccun. Iloctpoenne
arperupoBaHHON  MPOM3BOJICTBEHHOH  (YHKIMM  JUII  YacTHBIX  PEKUMOB  pocTa
SKOHOMHUKH.CBOMCTBA HOBOM NIPOM3BOJCTBEHHOW (DYHKLMHU: INpeAesbHAs HOpMa 3aMelleHus,
AJIACTUYHOCTh 3aMEHbl TPyJa U MOIIHOCTH, JIACTUYHOCTH BBIyCKa IO TPYAY U MOLIHOCTH,
BBIpQKEHUE JUISI TPOM3BOJICTBEHHOW (YHKIIMHM TMPH CTPEMJICHHH IPEISIbHOTO BO3pacTa K
O6eckoHeyHOCTU. YKCIeHHBIN NOJX0/ K IOCTPOEHUIO POU3BOACTBEHHON (DYHKIIMU JUIsl pealIbHBIX
JAHHBIX POCCUNCKON KOHOMHUKHM Ha OCHOBE MHUKPOONHUCAHMS JUHAMHUKHU MPOU3BOACTBEHHBIX
MOIIHOCTEH.

6. 3010TOC IIpaBUJIO pOCTa IJIA MoOJIeNeH ¢ arpe€rupOBaHHbIMU IIPOU3BOJACTBCHHBIMHA (bYHKI_[I/IHMI/I,
YHUCJICHHBIC OKCIICPUMCHTBI

Kitaccnueckoe 30710TO€ NMPaBWIIO aKKyMYJISLMKA KanuTajga B NMEPEMEHHBIX MOJEIN XayTeKKepa-
Moxancena. 30110TOe MPABHIIO POCTA JUIS arperdMpOBAHHON MPOM3BOJCTBEHHON (YHKIMH C
Y4E€TOM OTpaHWYEHUS MOIIHOCTEN 10 BO3pacTy.UHCIIEeHHBIE SKCIEPUMEHTBI € MOJEISMH
DKOHOMHYECKHX M DKOJIONO-DKOHOMHUYECKMX CHCTEM, HCIONB3YIOIIUX arperupoBaHHbIC
IIPOU3BOJICTBEHHbIE (YHKIIUU JIJIS1 ONMCAHUS CTPYKTYPHBIX U3MEHEHUI.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3UKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

BoruncanreabHbIe TEXHOJOTHH U MOAC/IHPOBAHUEC UMMYHHBIX ITPOLIECCOB

Heab AMCHUNIMHBI:

U3y4EHUE COBPEMEHHBIX MAaTEMaTUYECKMX M BBIYMCIMTEIBHBIX METOJ0B MOJEIUPOBAHUSA
CTpoeHUs 1 (YHKIMOHUPOBAHUS HMMYHHOU CHCTEMBI, PEIICHHS 3a7a4 HACHTU(HUKAITIN MOJIEIIeH
¥ ONTHMAJIBHOTO YIPABJICHUS JMHAMUKON HHPEKIIMOHHBIX 3a00JICBaHHUS.

3agauu AMCHUIINHBIL:

. ®opmupoBaHue QyHIaMEHTAIBHBIX MPEACTABICHUH O CTPOCHUH U (HYHKIIMOHHUPOBAHUU
MMMYHHOH cuCTeMBL. [IpuMeHeHne NOHATUI TOIIOJOTHH JUISl OIIMCAHUS CTPYKTYPBI CUCTEMBI.

® I/IsyquI/Ie OCHOBHBIX ITPHUHIOHUIIOB IOCTPOCHUA MATCMATHUUYCCKUX MoJIeNneH (I)I/ISI/I‘IGCKI/IX.
XUMHNYCCKUX u OMOJIOrHYECKUX IIpouecccoB B HMMYHHOﬁ CHUCTCMC B paMKax
JACTCPMUHUCTHUYCCKOI'O U CTOXAaCTHYCCKOI'O ITOAXO0O0B.

. PazButne mpencTaBieHWA O CETEBBIX B3AaUMOACHUCTBUSX, MYJIbTH-CTA0OMIBHOCTH U
peryJsiiii B HUMMYHHOU CHCTEME.

M OBJ'IaI[eHI/IC METOI0JIOTHEN peuieHud 3aJayd I/I,Z[GHTI/I(I)I/IKaLII/II/I OIITUMAJIbHBIX MOJIEICH
HMMYHHBIX ITPOILIECCOB.

. [IpumeHeHus: METO/I0B KayeCTBEHHOI'O aHalIM3a JMHAMUKA MMMYHHBIX IPOLIECCOB MpHU
MH(EKINOHHBIX 3a001€BaHMSIX.

. W3yuenne mnOAXO0A0B K MHOTOMAacCIITAOHOMY MOJETUPOBAHUIO MPOCTPAHCTBEHHON
CTPYKTYPBI U PETYJISIIUYA B UMMYHHOH CHCTEME.

. [IpuMeHeHre METO10B ONTUMAIILHOTO YIIPABICHUS BUPYCHBIMH 3a00J1€BaHUSMH.
ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B PE3YIbTATC OCBOCHUA NTUCHUIIJIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATh:
O CTpOEHHE U MPUHIUIBI (PYHKIIMOHUPOBAHUS UMMYHHON CHCTEMBI;
0 METOJOJIOTHIO IOCTPOCHUsST MATEMaTUYECKUX MOJENEM HMMYHHBIX IIPOLIECCOB U

MH(DEKIIMOHHBIX 3a00JICBaHMIA,

O OCOOCHHOCTH TPOCTPAHCTBEHHO-BPEMEHHON JIMHAMUKA HMMYHHBIX IIPOLECCOB U
ONUCHIBAIOLIME UX KJIACCHI MATEMAaTHUYECKHE MOJIEIH;



0 OCOOCHHOCTH KaJIMOPOBKM MaTEeMaTHUYECKUX MOJeled HMMYHHBIX MPOLECCOB IO
peabHBIM JIaHHBIM;

O TpeOOBaHUS K TOCTPOCHUIO MHOTOYPOBHEBBIX MYJIbTH-(PU3MYECKIX MOJEIEeH MMMYHHBIX
IIPOLIECCOB.

yMeTb:

O CTPOEHHUE U MIPUHLUIBI (PYHKIIMOHUPOBAHUS UIMMYHHOM CUCTEMBI;

O METOJIOJIOTHIO TIOCTPOEHUS MAaTEeMaTH4YEeCKMX MOJEIEH HMMYHHBIX IIPOLECCOB H

WH(DEKIIMOHHBIX 3a00JICBAHMIA,

0 0COOEHHOCTH MPOCTPAHCTBEHHO-BPEMEHHOW JIMHAMMKH HWMMYHHBIX TIPOLIECCOB U
OIMCBIBAIOLIME UX KJIACCHI MATEMAaTUYECKUE MOJEIH;

l 0COOEHHOCTH KaHI/I6p0BKI/I MaTeMaTHYEeCKUX MOJIeieH HMMYHHBIX HPpOHCCCOB 110
pC€ajIbHbIM NAHHBIM,

O TpeOOBaHUS K IMOCTPOCHHIO MHOTOYPOBHEBBIX MYJIBTH-(DU3HUECKUX MOJCIICH NMMYHHBIX
IIPOLIECCOB.

BJIA/IETh:

[ HaBBIKAMH CaMOCTOSITEJIbHOW paboThl € HAYYHOM JIMTEPATypodl 10 MPUMEHEHHUIO

MaTeMaTHYECKOTO0 MOJICJIMPOBAHUSI B HAayKaX O JKU3HH M C COBPEMECHHBIMH HCTOYHHUKAMHU
uH(popMalnu (Hay4HbIE CTaTbU, UHTEPHET);

0 HaBBIKAMU OCBOEHUS O0JIBIIOr0 00bEMa HH(OPMALINK;

U KYJIbTYpPOH ITOCTAaHOBKH M MCCIIEJOBAaHUS KOPPEKTHBIX 3a/1a4 MOJEIMPOBAHNUSI UMMYHHOM
CUCTEMBI C UCITIOJB30BAHUEM COBPEMCHHBIX BBIYUCIUTCIIBHBIX TEXHOJIOTUH pEeIICHUA MPAMBIX U
00paTHBIX 3a/1a4.

TeMbl U pa3jaeiibl Kypca:
1. CucTeMHBIH MOA-X0/ K MOJICTUPOBAHUIO (PU3UKH KUBBIX CUCTEM
CucTeMHBIH MOAX01 K MOJICTTUPOBAHUIO (DU3HUKU JKUBBIX CHCTEM.

OCHOBHBIE TIOHATHUSI CHUCTEMHOTO aHalu3a. MareMaThyeckas TEeOpHsl CJIOXKHBIX CHCTEM.
Oco0EHHOCTH CTPOCHUSI U CTPYKTYPHI (DU3HOJIOTHUECKHX CHUCTEM. Teopus, SKCIEPUMEHT U
MaTeMaTn4yecKasi MOJIEb.

CTaTUCTHYECKUM aHAIU3 B OMOJIOTUU U MCIUINHC.

[IpencraBnenue nanueix. Mogenu pacnpenenenuii. Kpurepuit KonmoropoB-CmupHoBa. AHanus3
CTAaTUCTUYECKUX THUNOTe3. OCHOBHBIC THIIBI pacHpeneseHuid OMMOOK HaOMIOJEHUNH U HX
MIPUMEHEHHE.

Du3NOJIOrN4eCKUE CUCTEMBI: HUMMYHHas CUCTCMaA.



Tononornueckue MoAenu CTPYKTYPHBIX KOMIIOHEHT cucTeMbl. CTpO€HHE UMMYHHOH CHCTEMBI.
CereBasg cTpykTypa. MHOTOKOMIOHEHTHOCTb. CHCTEMa € pacHpelelIeHHBIMU IapaMeTpaMu.
['eneTnueckasi AETEPMUHUPOBAHHOCTh M BapuaOEIbHOCTh. AHAJIM3 TOIOJOTHH M TOCTPOCHHE
TPEXMEPHBIX TEOMETPUUECKUX MOJIEIEH CTPYKTYPHBIX KOMIIOHEHT JIMM(ATHYECKOTO y37a.

YPaBHCHI/IH MaTeMaTHIeCKON HWMMYHOJIOTHHU: 3JICMCHTAPHBIC ITPOLCCCHI.

duznyeckue, XUMUYECKUE U Ouooruueckue npoueccel. CereBast CTpyKTypa. 6a30Bble MPUHIIUITBI
MOCTPOCHUS MAaTEeMAaTUYECKUX MOJIeTIel B MUMMYHOJIOTMH. MOHO- U MHOTOMacIITaOHbIE MOJIEJIH.
Uucnennas peanuszauus. [Iporpammuas cucrema MATLAB.

2. Monenu nH(pEKIMOHHBIX 3a00JIeBaHUIA

Monenu nHpekunoHHbIX 3a0oneBanuidi. KauectBenuslii ananmu3. Monenu Ha ocHoBe O/1Y m
muddepeHaIbHBIX  YpaBHEHHM €  3ama3ablBalOmuM  aprymeHToM.  KoppekTHOCTh
dbopmynupoBku Mozenei no Apamapy. IlomoxeHust paBHoBecus. Ilepumonnueckue pereHusl.
MynbTH-cTaOMIbHOCTE. brudypkanuonsiii anamm3. ONTHMaIbHBIE BOSMYIICHHS.

Nnentudukanys Moaenei 3KcrnepuMeHTaNbHbIX HHMEKIMH MeToapl uaeHTU(UKAIUN MOIeIen
CJIIOKHBIX cucTeM. baiiecOBCKUI MOAX0, METOI MaKCUMaJIbHOTO TIpaBaonooous. [ToctanoBka u
pemieHne Kod(pGUIUMEHTHBIX 00paTHBIX 3amadu. Perymspusauus no TuxonoBy. OlieHHBaHUE
JIOBEPUTENbHBIX MHTEPBAJIOB AJIs MapaMeTpoB Mozenei. VccienoBaHue 4yBCTBUTEIBHOCTH C
MOMOIIBIO TIPSIMBIX METOJIOB M Ha OCHOBE CONPSIKEHHBIX YPABHEHMIA.

NupopmalinoHHble KPUTEpUM OLIEHHWBAaHUA Mojenel Kpurepunm oOnTUMalbHOCTH MOJEIEH,
coriacue ¢ AaHHbIMU O cucreM. KoiamoropoBckoe mnonsitue cioxHocTd. Kpurtepuil Akauke.
Kpurepuii «JmHbl onucanus». Bonpockl MOCTPOECHUSI U YUCIEHHOIO MCCIIEOBAaHUS MOJEIEH
KOHKPETU3UPYIOTCSI Ha TMpUMepax MPHIOKEHHHA B 3a/la4ax MOJCTUPOBAHHS HH()EKIIMOHHBIX
3a00J1€BaHU} 4€JI0BEKA U JKUBOTHBIX.

Mogaenu BUY undexnun TexHONMOrHM MOAEIMPOBAHUS KOHKPETHOM BUPYCHOM MHQEKIHH B
opranuzMe uenoBeka (BUY) na ocnHoBe cuctem ONY, nuddepeHunanbHbIX ypaBHEHHH ¢
3ama3IbIBalOIIUM apryMEHTOM, YPABHEHUH B YaCTHBIX IIPOU3BOJHBIX, TCHETUUECKUX AJITOPUTMOB.

3. 'enernueckue MOACIN

['eHeTnyeckue anropuTMbl 3BOJIOLMUMOHHOIO MozenupoBaHus CTpyKTypa TI€HETHUYECKHX
anroput™moB. [IpumeHeHue B 3a1a4ax IpsIMOTO U 00OpaTHOTO MojenupoBaHus. Ponb Myrauuid u
pekomMOuHanMii B n3MeHunBocTU. Teopema Xomnanga. MonenupoBaHue oTOOpa U 3BOJIIOLMS,
JTaHIadT TPUCTIOCOOIEHHOCTH.

PeakumoHHO-TU(pPYy3MOHHBIE MOJENN JWHAMHKH HMMYHHBIX peakuuid. [IpocTpaHCTBEHHBIE
CTPYKTYpbI B AuHaMuke HHpekuuil. CucreMsl ¢ pacrnpenenaéHHbIMU napaMmerpaMu. [Iporounas
uToIyopuMeTpus. Moaenu eeHusl U JUHAMUKN MEUEHBIX KJI€TOYHBIX TOMYJISAIHMA.

MonenupoBaHue U UIEHTU(PUKALUS pacpeIeIEHHBIX KJIETOYHBIX CUCTEM 3a/1aya IPOrpaMMHOTO
yIpaBieHUs] AMHAMUKHM HUMMYHHBIX MpPOLECCOB. 3ajaya CTaOWIM3alUu JUHAMUKH BUPYCHOM
uHpekunu. [Tpunnun makcumyma IloHTpsITMHA ¥ €0 MPUMEHEHHE B 3a/1a4aX UMMYHOJIOTHH.



3amaun ¥ METOJABl ONTHUMAJILHOTO YIPABJICHUS M CTAaOWJIM3AIlMU JWHAMUKH CHUCTEM 3ajada
MPOrPaMMHOTO YIPABIEHUS JAMHAMUYHBIX HMMMYHHBIX TPOIIECCOB. 3ajada CTaOWIM3aluu
TUHAMUKW BHpYCHOU wHOekuuu. [IpuHnunm makcumyma [IOHTpsiTMHA W €ro MpUMEHEHUE B
3a/1a4ax UMMYHOJIOTHUH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHe B JKOHOMHKeE

Boruncianrenbubie Gusnka u reopusuka

Heab AMCHUNIMHBI:

— U3Y4YEHUE BBIYUCIUTEIbHBIX METOJO0B IUCKPETH3ALUN HECTALIMOHAPHBIX YPABHEHHI B YaCTHBIX
MIPOU3BOHBIX, HEOOXOIUMBIX MJIsi PEUICHUs 3a7a4 BBIYUCIUTEILHON THAPOAMHAMUKH, B TOM
YHcIie, MATEMaTHIEeCKOTO MOJICTTMPOBAHUS aTMOC(Ephl, OKeaHa U OKPYKAIOIIEeH CPebl.

3agauu AMCHUIINHBIL:
. OCBOCHUE CTYACHTAMH 0a30BBIX 3HAHUH B 00JIACTH BBIYHUCITUTEIBHBIX METOIOB;

® (I)OpMI/IpOBaHI/IC HABBbIKOB CaMOCTOATCIIbHOI'O INOCTPOCHUA NJUCKPCTHBIX KOHCYHOMCPHLIX
aHaJIOT'OB ypaBHCHI/Iﬁ n CHCTEM ypaBHeHI/Iﬁ B YaCTHBIX IIPOU3BOAHBIX, YHOBJICTBOPAIOMINX
3aJaHHbIM CBOﬁCTBaM;

. (hopMHUPOBaHHE HABBIKOB PEIICHUS MPAKTHUYECKUX 3a/1ad C HCIIOIH30BAaHHUEM METOJIOB
BBIYHCITUTEILHON (PU3UKH.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIHECcs JT0JIKHbBI
3HATh:

M CITOCOOBI pa3HOCTHOﬁ aAlIpOKCUMaAIMU 10 MPOCTPAHCTBY U METOABI UHTCTPUPOBAHUSA T10
BPEMCHHU IPUMCHIACMBIC B 3a/la4ax FeO(I)I/I?»I/I‘leCI(Oﬁ THAPOANHAMUAKH,

. MIPOBOJUTH aHAJIN3 PA3HOCTHBIX CXEM;

. MIOCTAHOBKY MPOOJIEM MaTeMaTHUECKOT0 MOJICIUPOBAHUS;

. CBOWCTBA U I'PaHMIIbI TPUMEHUMOCTH U3Y4aeMbIX METOJIOB.

yMeThb:

. CaMOCTOSITENIbHO TIOCTPOUTH PA3HOCTHYIO aNMpOKCHUMAIMIO MEpPBOW WM  BTOPOI

MIPOM3BOTHON Ha 33JJaHHOM IIIa0JIOHE C 3a/1aHHOM TOYHOCTBIO;

® HCCIICA0BAaTh BBIYUCIUTCIIbEHYIO YCTOﬁqHBOCTB I(HCKpGTHOfI arfmpoKCuMalium.

BJAaJ€Th:



. MaTeMaTHYECKUM MOJEIUPOBaHUEM QU3NYECKUX 3a/]1a4;
. Hay4HOU KapTUHOW MUpa;

® HaBbIKaMHU IIOCTPOCHMHSA HHCKpCTHOﬁ allIIpoOKCUMalu CUCTEM ypaBHCHHI;'I B YaCTHBIX
IMPOU3BOJHBIX rnnep60nnqec1<oro THIIA.

TeMbl U pa3jesibl Kypca:
1. OcHOBHBIE IOHATHS BHIYUCITUTENBHON PU3UKU, MOJICIbHBIC YPABHEHUS U UX TOYHBIC PELICHUS
[TpeameT BRIYUCTUTENHHON (GU3UKHU (OTIUYUS OT BBIYMCIUTEIHHON MaTEMAaTUKH).

VYpaBHenue nepenoca. TouHoe pellieHre ypaBHEHHU NIEPEHOCA, €r0 CBOMCTBA. Y paBHEHUS MEIIKOM
BOJIBI.

2. Ananmm3z Pa3sHOCTHBIX aHHpOKCI/IMaHI/Iﬁ MIPOU3BOJAHBIX IO ITPOCTPAHCTBY.

®da3oBas U ammuTygHas omuobka. Mccnenoanue ¢pazoBoit U aMIUITUTYAHON OMIMOKH Pa3HOCTHBIX
CXEeM IO MPOCTPAHCTBY JUIS YpaBHEHHS MepeHoca ¢ moMolnbio Dyphe-aHanu3a (Ha mpumepe
CXEMBbI HamlpaBlIEHHBIX PAa3HOCTEH M IEHTPAIbHBIX pazHocTel). MoauduIpoBaHHOE BOTHOBOE
YHCII0, OTHOCUTENbHAs (pa3oBast ommoKa.

3. IlocTpoeHne OOBIYHBIX M KOMIAKTHBIX CXEM JIJIS allllPOKCUMAIIMY TIEPBOM TPOU3BOTHOM.

[TocTpoeHue IBHBIX M KOMIIAKTHBIX alllPOKCUMAIUH JIJIs IEPBOM MPOU3BOTHOM MO TPOCTPAHCTBY
METOJIOM HEONpPEIEICHHbIX KOA(h(UIMEHTOB M pasnokeHueM B psa Trinopa. 3aBUCHMOCTh
¢$a30Boil U aMIUTUTYAHOMN OUIMOKHU OT MOPSAKA alMpPOKCUMAIIHH.

4. MOHOTOHHBIEC ¥ KBA3UMOHOTOHHEIE Pa3HOCTHBIC CXEMbI JJId YPAaBHCHUS IICPCHOCA.

JluHeiiHble MOHOTOHHBIE CXEMbI i rumnepbonuyeckux ypaBHeHHil. Teopema I[omyHOoBa.
IIprMepsl JMHEMHBIX MOHOTOHHBIX cXeM. HenuHeliHple MOHOTOHHBIE CXeMbI. [Ipumep
nocTpoeHus. Meroa Koppekuuu mnoTokoB 3anecaka. Cxema Jlakca-Benapodda. JlokambHo-
KOHCEpBAaTHUBHbBIE cXeMbl (TIpuMepshl). CXeMbl ¢ orpaHHYeHHON Bapuaiueil. Teopema XapTeHa o
noctarouHoM ycaosuu TVD. Ilpumepsl cxeM (JIMMUTEPOB).

5. KoHeuH0-00beMHbBIE METO/IbI PEIICHHs] YPaBHEHUN B YACTHBIX IPOU3BOIHBIX.

[TocTpoeHHe KOHEYHO OOBEMHBIX CXEM B TPOU3BOJBHBIX KOOpAMHATaX. DKBHUBAJICHTHOCTh
METO/Iy KOHEYHBIX Pa3HOCTEH IS IEKaPTOBBIX KOOPAUHAT. PellieHre AU THYECKUX YPaBHEHUH
Ha cepe.

6. HOJIYJ'IanaH)KCB MCTO/] PCIICHHA YPAaBHCHUS IICPCHOCA.

Onucanne merona. Kpurepuit ycroitunBoctu. O00011eHIE Ha IBYMEPHBIN ciyyail. YueT npaBoit
yacTh. JIOCTOMHCTBA U HENOCTATKU. BapuaHT nosynarpas;xeBa METO1a C COXPaHEHUEM MACCHI.

7. PaspsiBHBINA MeTOA ['anepkuHa.



Omnucanne MeToJa M €ro BapuaHTOB (Y3JI0BOM, MOIOBBIN). Kpurepuii yCTOWYHMBOCTH.
JlocTOMHCTBA M HEAOCTATKHU

8. Henunelinas BeIUMCIUTEIbHAS HCYCTOﬁqHBOCTB 1 MCTOJBI €€ II0JaBJICHUA.

CBolicTBa TOYHOTO pElICHUs HEBA3KOro ypaBHeHMs1 broprepca. [IpuMep HEyCTOMUYMBOUM CXEMBI.
[TocTpoeHre ycTOHYMBOM pa3HOCTHOM CXEMBI JJIsl TOTO YpaBHEHHUS.

9. Meroabl YHUCIEHHOIO HMHTETPUPOBAHUS 110 BPEMEHU CHCTEM YPAaBHEHUH B YaCTHBIX
IIPOU3BOHBIX.

Knaccudukanmst meromos. Ilpocteiiimue siBHas ¥ HesiBHas cxembl. MccnenoBanue (ha3oBoit u
aMIUIUTYIHOM OMMOKHM 3a CYeT AMCKpeTH3aluu Mo BpeMeHu. MccienoBaHue yCTOWYMBOCTH.
Cxembl «uexapna», Anpamca-bamdopra, Kpank-Hukosncon, ManyHo. MHoromaropsie u
MHOTOCJIOMHBIE MeTO/bl. MeTo bl PyHre-KyrTa.

MeTtoap! paciieruieHusl Mo MPOCTPAaHCTBEHHBIM KoopAuHaTaMm. Paciieruienune no (usnyeckum
IIPOLIECCAM.

10. Pemenue ypaBHEHHWI B YaCTHBIX IPOM3BOJHBIX, COJACPXKAIIMX TIEPBBIE M BTOpHIC
IIPOU3BOJHBIE.

TouHoe u 4uclIeHHOE pemieHUE CTAIUOHAPHOI'0 YPAaBHCHUA nepeHoca-nI/ch(by:ﬂ/H/I. CertouHoe
yuciio PeliHoJbaca U ero 3HaueHue B PAa3JIMYHBIX PA3HOCTHBIX CXCMaAx.

11. IToctpoenne OOBIYHBIX W KOMITAKTHBIX CXEM ISl allPOKCHMAIIUHM TIEPBOW MPOU3BOIHOM.
MOHOTOHHBIE 1 KBA3UMOHOTOHHBIE PA3HOCTHBIE CXEMBI Il YPABHEHMS IIEPEHOCA

OOcyxnaercss MeTOAMKA IIOCTPOEHHUS] PA3HOCTHBIX CXEM JUIs amlpoKCUMAalUM IepBOM
IIPOU3BOHON IO MPOCTPAHCTBY.

O6CY)K)IaIOTC$I AJITOPUTMBI MMOCTPOCHUSA KBA3MMOHOTOHHBIX PAa3HOCTHBIX CXEM I YpPaBHCHUA
nepeHoca.

12. TlomynarpaHeB METOJ PELIEHUS YPABHEHUS IEpEeHOCca. DKCIEPUMEHT "MIEPEHOC TACCUBHOU
IIpUMECH'": pEeLIEHUE YPaBHEHUS NIEPEHOCA PA3JIUYHBIMU YACIEHHBIMU METOJJAMHU B 3aBUCUMOCTH
OT TUIIAa HAYAJIBHOTO YCIOBHUS U CETKH. AHAIN3 CXOIAUMOCTH

PaccmarpuBaeTcs nomynarpaHkeB METOJ IS IMHEWHOIO M HEJIMHEWMHOTO YPaBHEHMI ITepeHoca.

Ha MMPpUMEPC YUCIICHHOTI'O pCHICHUS YPAaBHCHUS IICPCHOCA U3YHAKOTCA TUIIBL OIINOOK Pa3HOCTHBIX
CXEM U MCTOAbI JUCKPCTU3alIUU 110 BpEMCHU U ITPOCTPAHCTBY.

13. DOkcnepument "YpaBHenue broprepca': HenMHENHas BBIYUCIUTENBHAs HEYCTOMYMBOCTH U
METO/IbI €€ TI0/IaBICHUS

Ha npumepe ypaBHeHus broprepca n3ydaercs HENMHEHHas HEYCTOMYMBOCTD M METOJBI €€
MIOJIaBIICHUS.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3UKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

BoruncanTebHbIH NPAKTHKYM

Heab AMCHUNIMHBI:

O3HakOMJIEHHE C OCHOBHBIMH CpeACTBaMU crcTeMbl Matlab, mpakTuyeckoe mpruMeHEHHE HaBBIKOB
pelIeHus MPUKIAIHBIX 3a1a4.

3agauu AMCHUIINHBIL:

* O3HaKOMJICHHE C OCHOBHBIMH CpelcTBamMu cuctembl Matlab mns sdexTuBHON U ObICTpOI
paboThl ¢ 6a30BBIMHU TUIIAMU JAHHBIX;

* HAYYUTb OCHOBHBIM IIpHEMaM MpOrpaMMUpOBaHusl B cucreMe Matlab 17151 penieHus pa3nudHbIX
BBIUMCIUTENBHBIX 3374 MIPUKIAIHON MaTeMaTHKU U (U3UKH;

* Pa3BUTb HABBIKM COJEPKATEIBHON HHTEPIPETALUH PE3YyIbTAaTOB.

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

3HATh:

Crtpyktypy pabotsl cuctembl Matlab, a Takke mpuémsl 3pPeKTUBHOTO UCIIONB30BAHUS JaHHON
CHUCTEMBI.

yMeTb:

Peann3oBbIBaTH METOIBI PEUICHHS BHIYMCIUTENBHBIX 33714 MPUKIIATHOW MAaTEeMaTUKU U PU3UKU B
cucteme Matlab, ymeTh OOBACHATH MONYYEHHBIE PE3yAbTaThl B XOJE€ pealu3alud 3ajad,
BU3YaIM3UPOBATh MOTYyYEHHBIE PE3YyJbTaThl C MOMOIILI0 Tpadudeckoro WHTepdeiica CUcCTeMbl
Matlab, uHTerpupoBaTh BBIUMCIHTENbHBIE pacuéThl cucTeMbl Matlab ¢ npyrumu si3pIKaMu
nporpammupoBanus (C/C++), cocTaBisaTh 0oTU€THI npojeianHon padbotel B LaTex.

BJAACTh:

q)yHJIaMeHTaHBHI)IMI/I HAay4YHbIMU 3HAHUSIMU B o0acTu (bHSHKO-MaTeMaTI/I‘IeCKI/IX HayK.

TeMbl U pa3jeiibl Kypca:



1. Beenenue B 6a30BbIe Onepaluu

O3HakoMJIEHHE C OCHOBHBIMH cpeacTBaMu cucrtemMbl Matlab. D¢ dextuBHOE ncnonap3oBaHue
0a30BBIX THUIOB JaHHBIX cucTeMbl Matlab. M-s3bik. Pabouee okpyxenue cucrembl Matlab.
Tunmzanus nepeMeHHbIX. 3aganue QyHKiuil. Pabora co ckpunrtamu. PabGora ¢ marpumamu.
[IpenocraBneHre OCHOBHBIX KOMaH I cucTeMbl Matlab. JTabopaTopnast pabora Nel, cocrosimias u3
13 3apganuii. Hanucanue otuétoB B LaTex mo HEKOTOPHIM 3aIaHUSIM MPAKTUKYMa.

2. Pabora c rpaduxoit

['paduueckue komaHabl. Buzyanuzamnust IByMEpHBIX M TPEXMEpHBIX rpadukoB. OToOpaxkeHue
anumaruu. Coxpanenue anmmanueid B (aiinel. JlabopaTopHast padora Ne2, cocrosimas u3 14
3ananuil. Hancanue oruéros B LaTex 110 HEKOTOPHIM 3aJaHUAM IIPAKTUKyMa.

3. YucneHHbIe METOIBI

UucnenHoe pemieHue ypaBHeHUH. YucneHHoe WHTerpupoBanue u AudQepeHnrpoBaHue.
UmncneHHOe peleHne CHCTEM OOBIKHOBEHHBIX NU(depeHIanbHbIX ypaBHeHH (3anaya Komm),
YHCJICHHOE peIIeHHEe KpaeBbIX 3aqad OOBIKHOBEHHBIX UG (GEepeHINaTbHBIX YpaBHEHUI.
Uucnennoe pemeHue 3anaun Kommw s ypaBHEHHH B Y4acTHBIX MPOW3BOIHBIX. JlaboparopHas
pabora Ne3, cocrosimias u3 11 3ananuii. Hanucanue oru€roB B LaTex o HEKOTOPHIM 3a1aHUAM
IPaKTUKyMa.

4. UnaTerpanus ¢ s3eikom C/C++

[Tporpamma mex. Mex-¢ainbl. MHTErpanmus 4acTu MpOrpaMMHOTO (YHKIMOHANA C SI3BIKOM
C/C++ ¢ nmomompto mex-¢yHkuuit. CpaBHEHHE CKOPOCTH Pa0OOThI BBIYMCIMTEIBLHOW 3aauM,
peanu3oBaHHON Ha M-s3bIKe U MHTETpUPOBaHHOM ¢ si3bikoM C/C++. JlaboparopHas padora Ne3,
cocrosimas u3 10 3apanuii. Hanncanue otuéroB B LaTex o HEKOTOPHIM 3a/1aHUAM MTPaKTUKyMa.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

I'apmonuveckuii anaaus

Heab AMCHUNIMHBI:

(dbopMHpOBaHUE CUCTEMATUYECKUX 3HAHUN O METO/aX MaTEMAaTUYECKOTr0 aHaIN3a, PACIIMPEHUE U
yIITyOJICHHE TaKUX MOHATUH KaK QYHKIUS U PSI.

3agauu AMCHUIINHBIL:

. ¢dbopmupoBaHHE y OOYYAIOIIUXCS TEOPETUYECKUX 3HAHMHM M NPAKTHYECKMX HABBIKOB B
TEOPHH TPUTOHOMETPUUYECKHX psoB Pypbe 1 Havanax (HyHKIIMOHAILHOTO aHAJIN3a;

® 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 00Y4YEeHHUSI 10 JUCHUILIMHE (MOIYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

- OCHOBHBIC (baKTLI TCOpHUU TPUTOHOMECTPUUCCKHUX PAOOB q)pre a0COIIOTHO HHTCIPUPYCMbBIX
q)YHKHHﬁZ A0CTATOYHBIC YCIIOBUS MMOTOYEYHOM U paBHOMCpHOﬁ CXOOAUMOCTH,

- TEOpPEMbl O IMOYIEHHOM HWHTETPUPOBAHUU U AU(PPepeHInpOBaHNHU, MOPSAKE YOBIBaHUS
KOA((UILIMEHTOB, TEOPEMY O CYMMHUPOBAaHUU psA0B Pypbe METOJIOM CPEIHUX apUPMETHUECKUX
U €€ IPUMEHEHUS;

- OIPCACIICHUEC CXOOAUMOCTU B MCTPUUCCKUX U JIMHEMHBIX HOPMHPOBAHHBIX HPOCTPAaHCTBAX,
MMPUMEPHI MOJHBIX U HETIOJHBIX IIPOCTPAHCTB;

- IPUMCPHI IMOJIHBIX CUCTEM B JIMHEMHBIX HOPMHPOBAHHBIX ITPOCTPAHCTBAX;

- OCHOBHBIE TOHATHSA Teopun psAgoB Dyppe 1O OPTOHOPMUPOBAHHOM CHCTEME B
0eCKOHEYHOMEPHOM €BKJIUJIOBOM ITPOCTPAHCTBE;

- OlpeJeNieHus] COOCTBEHHBIX M HECOOCTBEHHBIX MHTETPajioB, 3aBUCSIIUX OT Mapamerpa, HX
CBOWCTBA; TEOPEMBI O HEMPEPHIBHOCTH, MU HEPEHIIMPOBAHNN U UHTETPUPOBAHUH T10 TTapaMeTpy
HECOOCTBEHHBIX UHTETPAJIOB, X IPUMEHEHNE K BBIYMCICHUIO HHTETPAJIOB;

- IOCTaTOYHOE YCJIOBUE IpeacTaBieHus QyHKIMU uHTerpanom dypoe;

- npeobOpazoBanue ypre aOCOTIOTHO UHTETPUPYEMOIl (PYHKIIUHU U €r0 CBOICTBA;



- OCHOBHBIC TOHATHSI TEOPUHU OOOOIIEHHBIX (YHKIMHA, mMpeodOpasoBanue Dypbe 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 ITPOCTPAHCTBAX,;

-UCCIIEZIOBAaTh CXOJUMOCTh U PAaBHOMEPHYK CXOJUMOCTb HECOOCTBEHHBIX WHTETpajioB C
napametpoM, aupdepeHunpoBaTh U HHTETPUPOBATH UX IO MAPAMETPY;

-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 U3y4YE€HHON TEOPUU B MAaTEMATUYECKUX U (PU3NYECKUX MPUIIOKEHUSX;

-YMEHHEM I10JIb30BaThCsl HEOOXOAUMOMN JIUTEPATYPOU JJIsl pEIICHUS 3a1a4.

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

Jlemma Pumana. Tpuronomerpudeckue psasl Oypbe 11 a0COTOTHO HHTETPUPYEMBIX (PYHKIIHIA,
cTpemieHne ux koddduuuentoB k Hymwo. [IpeacraBneHue wacTuyHOW cymmbl psiga Dypbe
uHTerpaisom uepe3 saapo [upuxne. Ilpunumn noxkamusaumu. [IpusHaku luam w Jlunmuna
cxonumoctu psaoB Oypewe, criencTus u3 npusHaka Jlunmmia. PaBHOMEpHAst CXOAMMOCTb PsAJIOB
®ypse. [Tounennoe nnTerpupoBanue u auddepenurponanue psaaoB Oypowe. [lopsinok yObBaHUS
ko3 PunnentoB Oypoe. Psaapl Pypbe B KOMIUIEKCHOM hopme.

2. CymmupoBanue psaoB Oypbe METOJ0OM CpEeIHUX apuPMETHIECKUX.

CymmupoBanue psjoB @ypse MeTo10M cpeHux apupmerndeckux. Teopemsl Beitepmrpacca o
OpUOJIMKEHUH  HENpEepbIBHBIX  (YHKUUH  TPUTOHOMETPUYECKMMHU U alnredpandecKuMu
MHOTOYJIEHAMH.

3. MeTrpuueckue 1 JIMHENHbIE HOPMUPOBAHHBIE TPOCTPAHCTBA.

Metpuyeckue U JIMHEHHbIE HOPMHUpPOBaHHBIE MpOCTpaHcTBA. CXOAMMOCTH B METPHUECKHX
npoctpancTBax. [lonHblE MeTpHYecKHe MPOCTPAHCTBA, IOJHBIE JIMHEWHBIE HOPMHUPOBAHHBIE
(6anaxoBbl) mpoctpancTBa. IloaHoTa mpocTpancTBa HemnosHOTa MpocTpaHCTBa HEMIPEPHIBHBIX HA
oTpe3ke (pyHKIMI ¢ uMHTErpanbHbBIMM HOpMaMu. CpaBHEHHE HOpPM: CpPaBHEHHE PABHOMEPHOM
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.
MunumanbsHoe cBoiicTBO K03 punmentoB Dypre, HepaBencTBo beccens. PaBenctso [lapceBass.
OpToHOpPMUPOBaHHBIN 0a3uC B OECKOHEYHOMEPHOM €BKIIMAOBOM MpPOCTpaHCTBE. | MiapOepTOBBI
npoctpadcTBa. Heo6xoauMoe U JOCTaTOYHOE YCIOBUSA JJIsl TOTO, YTOOBI MOCIIEA0BATEIbHOCTh
yucea SBISJIACh IOCJIENOBAaTENBHOCTBIO K03 ¢uiueHtoB @Dypbe 35eMeHTa Truib0epToBa
IPOCTpPaHCTBA € (PMKCUPOBAHHBIM OPTOHOPMHUPOBAHHBIM 0azucoM. CBsI3b NOHATHUI MOJIHOTHI U
3aMKHYTOCTH OPTOHOPMHPOBAaHHOU CUCTEMBI.

5. Tpuronomerpuueckue psasl Dypoe 11t pyHKIHMI, aOCOIIOTHO HHTETPUPYEMBIX C KBaAPATOM.

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

6. CoOcTBEHHEBIE HHTCIpajibl U HEeCOOCTBEHHBIE HUHTCI'palibl.

CoOcTBeHHBIE HHTETPAIbI, 3aBUCSINKE OT ITapaMeTpa 1 UX cBoiicTBa. HecoOCTBEHHBIE HHTETPAIBI,
3aBUCAIIME OT IapameTrpa; paBHOMepHas cxoxuMmocTs. Kpurepuit Kowmm paBHOMEpHOU
CXOUMOCTH, [IpU3HAK Beiuepmrpacca. IIpu3nak Hupuxie. HenpepsiBHOCTS,
mudQepeHMpoBaHNe W HWHTETPUPOBAHHE MO0 TapaMeTpy HECOOCTBEHHBIX HMHTETPAJIOB.
IIpuMeHeHne TeOpUM MHTErpajoB, 3aBUCAIIMX OT IIapaMeTpa, K BBIYMCICHHUIO ONPEIEICHHBIX
uHTerpanoB. Murerpansl Aupuxie u Jlamnaca. MaTerpanst Diniepa - ramma u 6era-QyHKIUY.

Bripaxxenue 0eta-QyHKIuu yepe3 ramma-(yHKIIHIO.

7. UnTerpan Oypee.

Nurterpan ®ypoe. IlpencraBnenue (ynkiuu unterpasiom dDypwe. [IpeodpazoBanme Dypne
a0COJIFOTHO MHTETPUPYEMOM (DYHKIIMHU U €r0 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 (DYHKIMI M NMPOCTPAaHCTBO 0000LIEHHBIX (yHKIMHA. PerynspHbie u
CUHTYJIsIpHBIEe 0000mIeHHble (yHKIMU. [lenpra-QyHKuMA. YMHOXEHHE O000OLIeHHON Ha
O0eckoneuHo muddepenupyemyo. CXOIUMOCTh B TPOCTPAHCTBE OOOOIIEHHBIX (YHKIIHMN.
Juddepenumponanrie 00001IEHHBIX (QYHKIUH.

9. [IpeobpazoBanne Oypre 00001MIEHHBIX (YHKITUH.

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



AHHOTAUMH K pad04YuM NPOrpaMMam U CHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

JAuckpeTHasi ONTUMH3AUA

Heab AMCHUNIMHBI:

dopMHUpOBaHUE Y CTYJICHTOB 3HAHUH M HABBIKOB PaOOTHl C MOHATHAMH JIMCKPETHON
ONTUMU3ALMH B IPUIIOKEHUH UX K 3a7a4aM JUCKPETHOM MaTEMaTUKH.

3agauu AMCHUIINHBIL:

. OCBOEHHUE CTyJeHTaMH 0a30BbIX 3HAHUM (NOHATUHM, KOHIENIHHA, METOIOB U MOJeNei) B
00J1aCTH JUCKPETHOM ONTUMM3AIUN

® HpI/IO6peT€HI/Ie TCOPECTUYCCKHUX 3HAHUH U IMPAKTHUYCCKUX YMGHI/Iﬁ M HaBBLIKOB B 00JaCTH
HHCerTHOﬁ OIITUMU3Aall1H,

. OKa3aHWE KOHCYJIbTallMM M TOMOIIM CTyJEHTaM B IPOBEIEHUU COOCTBEHHBIX
TEOPETUYECKHUX UCCIIEJOBAaHUM B 00JIACTH TUCKPETHON MaTEMaTUKH.

IlepeyeHb MUIaHUPYEMBIX Pe3yJIbTATOB 00YUYEeHHUS 10 JUCHHUILIMHE (MOLYJIIO)

B PE3YIbTATC OCBOCHUA NUCHUIIIIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATD:
O (yHIaMeHTaIbHBIE TOHSATHUS, 3aKOHBI, TEOPUH IUCKPETHOW MATEeMAaTHKH (IUCKPETHOMN
OTNITUMU3ALIHH ),

O COBpEMEHHBIC TPOOJIEMBI COOTBETCTBYIONIUX pPAa3JeioB  JUCKPETHOW MaTeMaTHKH

(IMCKPETHOM ONTUMHU3AIINH);

0 MOHATUA, AKCHOMBI, MCTOAbI AOKA34TCJILCTB U JOKa3aTCJIIbCTBAa OCHOBHBIX TCOPEM B
pa3aciiax, BXOAAIUX B 68.30By10 4aCTb IUKJIa ,[[HCKpGTHOfI OIITUMU3AIINH,

0 OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIIUX MATEMATUYCCKUX 06’LCKTOB;

O AQHAJIMTUYECKNE W YHCIICHHBIE MOAXOJbI U METOJIbI JJIsI PEIICHUS TUIOBBIX MPUKIATHBIX
3a/1a4y JUCKPETHOW MaTeMaTHKH (JUCKPETHON ONTHMM3AINH ).

yMeTh:

] IIOHATH MOCTABJICHHYIO 3a1a1Y,



O WCIIOh30BaTh CBOM 3HAHUS I penieHUs (yHIaMEHTAIbHBIX W TPHUKIATHBIX 3a71a4
JHUCKPETHOM ONTUMH3ALINH;

0 OLICHUBATh KOPPEKTHOCTh TOCTAHOBOK 3a/a4;
0 CTpPOTO J1I0Ka3bIBaTh WM OMPOBEPraTh YTBEPKICHUE;
0 TOYHO TPEJCTABUTh MATEeMATUYCCKUE 3HAHUSA B 00JACTH TUCKPETHOW ONTHUMH3AIMU B

YCTHOHM ¥ MUCBMEHHOU (opme;

l OIIPCACIIATH Ha6op CpE€ACTB, MOTI'YIIHX OBITE HHCTPYMCHTOM HMCCIICAOBAaHUA 3aJdayd
,I[HCKpCTHOﬁ OIITHMMU3allUH,

O JaBaTh IKCIEPTHYIO OLEHKY (PMHAIBHBIM PE3YJIbTaTaM PEIICHHS.
BJIa/1eTh:
O HaBBIKAMU OCBOCHHUsI OOJBIIOrO o0beMa MH(DOpPMAIMKM W PEHICHUS 3a1a4 AUCKPETHOH

ONTUMM3ALMHU (B TOM YHCIIE, CIOKHBIX);
O HaBBbIKAMU CAMOCTOSITENIbHONW PabOThl M OCBOCHUS HOBBIX JUCIHILINH;

l KYHBTypOﬁ IIOCTAHOBKH, aHAJIM3a U PCHICHHUA MATCMATHUYCCKUX M IIPHUKIIAJHBIX 3a/1a4,
Tp€6YIO'IIII/IX AJi1 CBOCTO PCHICHHA HCIOJbB30BaAHUA MATCMATHYCCKUX IIOAXOAOB W MCETOJ0B
I[HCerTHOfI OIITHMU3alluH,

0 MMPECAMCETHBIM S3BIKOM I[PICKpCTHOfI MAaTCMAaTUKU W HaBbIKaMH TI'PaMOTHOI'O OIIMCAHUA
pemicHus 3aaa4 U NpeACTABICHUS ITOJTYUYCHHBIX PE3YJIbTATOB;

0 HaBBIKAMH KOMITBIOTEPHON 00pab0TKH MHGOPMAITUH;

0 HabOpOM TECTOBBIX 33/ay JAMCKPETHOM ONTUMHU3ALMHU, MOTYHIIMX CIYXHUTb JOPOKHON
KapTOW I OPUEHTAIMH B IOCTATOYHO ILIMPOKOM KpyTe NMpodiiem.

TeMbl U pa3jaeiibl Kypca:
1. 3agaun TUCKPETHON ONMTHUMU3AINH

1. OTnuuuTenbHblE OCOOCHHOCTH 3aJad JUCKpeTHOM ontumuzanuu. O030p MOCTaHOBOK
KJIACCUYECKHUX 3a/lad JUCKPETHOM ONTUMM3AlMU: TOKPBITUE MHOXECTBaMH, BEPLIMHHOE
HOKpBITHE, KpaTYalIINii MyTh, MUHUMAJIbHOE OCTOBHOE JIEPEBO, 337]auyl O MApOCOUYETaHHH, 3a/1aua
0 Ha3HAYeHHUSX, 33/1a4M TEOPUH paclucaHuil, 3ai1aun ynakoBku (bin packing, prok3ak), 3ai1auu o
MOTOKaxX (NMOTOK HAHOOJBINEH BEWYNHBI, IIOTOK HANMEHBIIEH CTOMMOCTH, MYJIbTHIIPOTYKTOBBIE
MOTOKH ), TPAHCIIOPTHAS 3a7a4a (3a1aua XUIKOKa), 3a/1aya KOMMHUBOSDKEDPA.

2. JlokanpbHBI TOMCK KakK IMHPOKHA OOIIMKA TOIXOM K pEIICHUI0 3a1ad JUCKPETHOM
ontuMmuzanmu. Cucremsl okpectHocTel. Ilpumep cuctemsl okpecTtHocTeld B 3amaue TSP:
KOMIIPOMHUCC MEXJy CHJIOM OKPECTHOCTH M pasmepoM. lIpumep, B KOTOpoM 2-OKpECTHOCTH HE
MO3BOJISIET JIOCTUYb II100aIbHOTr0 ontuMyMa. OBpuctuka Kepaurana—IJIuHa: 1oKanbHbIA MOUCK
nepeMeHHoi riryOouHbl. HaacTpoiiku Hal TOKaJbHBIM TOMCKOM: MMUTAIIHMS OTXKHUTa U Ta0y-TTOHCK.



3. HecymecTBoBanne MOJMHOMHUATIBEHO 0003PUMOM TOUHON CHCTEMBI OKPECTHOCTEH B 3a71a4e
TSP (B npeanonoxenun P!=NP). JlokanpHble XaaHble HBpUCTHKM B 3amaue TSP, He
YKJIaJIBIBAIOLIMECS SBHO B MApaUrMy JOKAJIBLHOTO MOMCKA (HE MepeXOAsIIie OT IHKIA K IHKITY,
a cTposimue IUKI ¢ Hynst). Ilokasarenn kadecTBa pabOThl SBPHUCTUYECKUX (TPUOIMIKEHHBIX)
QITOPUTMOB: approximation ratio u domination number. Anroput™m 6akaiiiiero cocena (nearest
neighbor): umes, TeopemMa 0 TOM, 4TO approximation ratio OIEHUBAETCS CBEpXy Jorapudmom
KOJINYECTBA BEPIIHH.

4, JluckperHas nuHelHas 3aaa4da o noamaoxectse (DLS problem). 3amaun TSP u MST kak
yacTHele ciydau DLS-3agau MuHMMM3auuuy; nepexoj K Makcumuzauuu. HacnenctBeHHbie
cuctembl. ba3pl u HuKIBL. PaHr u HUKHUI paHr MHOXECTBa, PAHTOBBIA pa3dpoc. Marpoubl:
SKBUBAJICHTHBIE ompezaencHus, npumepbl. OleHKa KadyecTBa pabOThl kKaJAHOTO alropuTMa Ha
HACJIEICTBEHHOW cUCTeMe uepe3 e paHroBblid pa3zdopoc. CieAcTBHe 0 KOPPEKTHOCTH KaAHOTO
aIropuT™Ma MOCTPOSHUSI KpaTyailliero ocToBHOro jepena. OlLieHKa paHroBoro pasdpoca uepes
OrpaHHuYeHUE Ha YUCio HUKI0B. CyOMOAYISIpHOCTH paHroBoil pyHkimu marpouna. [lepeceuenue
MaTpou1oB. OLeHKa YKCclia UKIOB JJis1 HACJIEJCTBEHHOW CHUCTEMBI Yepe3 YMCIO MATPOUIOB B
nepecedyeHn. BeposTHOCTh €IMHCTBEHHOCTH pelleHus 3anauu DLS npu ciyuaiiHoM BbIOOpE
BECOB: JIeMMa 00 M30JIMpOBaHMH U 1Ba e¢ nqoka3atenberBa (k. Cnencepa u H. Ta-Imsr).

2. AaroputMmsl. JInHeHOE MporpaMMHUpPOBaHUE

S. Anroputmsl [Ipuma u BopyBku juis pemenus 3anaun MST: npumepsl, peanuzanus (0e3
UCTIONB30BaHus Ky4). AnroputM Ilpuma ¢ ucnonp3oBanuem GpruOOHAYIHEBBIX KY.

6. 3amaun O pacnpeieNeHud IUCKPETHOTO OJHOPOJHOTO pecypca: 3ajada AUCKPETHOTO
MaKCHMHHA, MAKCUMH3aIMsl CYMMBbI BOTHYTHIX (yHKIU. Kputepun onTuManbHOCTH (IPUHIIUIL
ypaBHuBaHus ['epmeiiepa, kputepuii ['pocca). JIBa anroputma pemieHus 3aJadyd TUCKPETHOTO
MakcuMuHa. OnNTUMH3AIMS TPOU3BEACHUS PU GUKCUPOBAHHOIN CyMMe.

7. HanomuHanue OCHOBHBIX MOHSATHM W3 JIMHEHHOrO IPOrpaMMHUpOBaHMS. 3ajgada B
CTaHJapTHOW M KaHOHMUYeckod (opmax. Ilepexos OoT HepaBeHCTB K paBEHCTBaM M OOpaTHO.
I'eomeTrpus 3a1a4M: CUMIUIEKC-AJITOPUTM KaK JIOKAJIbHBIM MTOMCK MO BEPIIMHAM MHOTIOIPAHHUKA.

8. [Ipumep MHOTOrpaHHMKA, HA KOTOPOM IIPU HEKOTOPBIX YCIOBMSIX CHMILIEKC-AJITOPUTMY
MOYET MOTpeOoBaThCcs SKCIOHEHIMAIBHO MHOrO ImIaroB: Teopema Knu—Muntu. BepxHsis
OLICHKa Ha YHCJIO IIAaroB «BE3y4Ero CHUMIUIEKC-MeTona»: Teopema Kaman—Kielitmana o
JIraMeTpe rpada MHOTOTpaHHUKA.

9. [lonsTe o criaxxeHHOM aHanu3e anropuTMoB (smoothed analysis): cpennee Mexnay
aHAJIM30M Ha CIydailHBIX BXOJaX M aHAJIM30M Xyamero ciaydas. Teopema Crimnmana—Tenra o
CHMILIEKC-METOJIE.

10. JIBOWICTBEHHOCTH B JIMHEWHOM MPOrPAMMHUPOBAHUU: PELICHUE IBOMCTBEHHOM 3a7aul KakK
cepTudUKaT ONTUMAIBFHOCTH pelleHws mpsmoii 3a1aun. Mckmouenne @ypre—Morikuna. Jlemma
@dapkara: CymiecCTBOBaHHE cepTU(]HUKATa HEPa3pEeIIMMOCTH CUCTEMbl JIMHEWHBIX HEPaBEHCTB.
BriBog Teopembl O CHUIBHOM JBOMCTBEHHOCTHM U3 JieMMbl Dapkama. DKOHOMHYECKas
MHTEpIpPETALMs JBOWCTBEHHOCTH B 3a/1a4e TOPra.

3. IlocranoBku 3agaun TSP B Tepmunax LIJIIT. O6mas 3a1a4a o mOKpeITUH



11. [TocranoBku 3amaun TSP B Tepmunax LJIIT. YcnoBus Munnepa—Takkepa—3emiinHa
(monMMHOMUATBHOE KOJIMYECTBO HEpaBeHCTB B 3aqaue TSP). 3amMeuanue «o HEKaTaCTPOPUIHOCTH
HKCIIOHEHIIMAJIBHOTO YUCJIA OTpaHUYEHUH B 3aaa4dax JIII».

12. TIlpocroii «KOMOMHATOPHBII» AITOPUTM Ui 3aJadud O BepIMHHOM NHOKpbITHH (BII) ¢
approximation ratio = 2. IlocraHoBka 3aa4un 0 B3BEIICHHOM BepmirHHOM TokpbiTuu (BBII) B
TepMHHAX IEJIOYHUCICHHOTO JMHEUHOTO TPOorpaMMHUpOBaHus. Aroput™ pemeHus 3aaadyn BBIT
BUJa «pemraeM 3aaauy JIII u okpyriasiem»; yTBepKIeHHuEe 0 TOM, YTO JIOCTUTaeTcsl approximation
ratio = 2. @opMmynMpoBKa IBOMCTBEHHOW 3amaun K 3amade BBII: morenumansr Ha péOpax.
«KomOunaTopHubiit» (0e3 ucnonb3oBanus JII1) anroputm pemenust 3amaun BBII Ha ocHoBe
JBOMCTBEHHOCTH; I0Ka3aTeIbCTBO TOT0, YTO JUIS 3TOrO aIropuTMa approximation ratio = 2.

13.  OOmas 3agaya O TOKPHITMM (SKBHUBAJCHTHAs 3aJadye€ O TMOKPBHITHH MHOXKECTB).
®dopmynupoBka B TepMuHax marpuil. [locranoska B Buae LIJIIT, popmynupoBka 1BONCTBEHHOMN
3amaud. TeopeMa 0 TOM, YTO pa3Mep/Bec KaaHoro mokpbiTus He Oosbire, yem B \(\In k\) pas,
npesbimact pasmep/sec ontuMaibHoro (rae \(K\) — mMakcuManbHOE YHCIIO CAMHHUI] B CTPOKE).
Hoctmwxumocts (1o mopsiaky) 3Tod omeHkd. OleHKa Beca JXKagHOTO TOKPBITUS Yepe3 Bec
ONTHMAJILHOTO MPU OTPAHUICHHBIX BECAX OTICIIBHBIX CTPOK.

14, 321,[[8.‘{8. IMOCTPOCHUA MMAPOCOUCTAHUA MaKCHUMaJIbHON MOIITHOCTU B IMPOU3BOJIbHOM rpa(be.
VBeanuuBaronue IIyTHn (YTBep)KI[eHI/Ie 0O TOM, 4YTO ITIapOCOYCTAHUC HCMAKCHUMAJIbHO TOrJa H
TOJIBKO TOT' A4, KOoraga €CTb YBCJII/I‘II/IBaIOH_II/Iﬁ HYTB). Hp06neMa C ITIOMCKOM YBCIIMYUBAIOIIHUX HYTeﬁ
IIpUu OTCYTCTBUU ABYHOJIbHOCTH: IBETKU. yTBep)K,I[CHI/IH O C)KaTHuH IBETKOB. AHrOpI/ITM B,HMOH,I[CEL

4. Moauduxaruu anroputma JlelkcTpol. «bruonornueckue» MeTa’BpUCTUKU: MeTon BeTBed U
TpaHuIl

15. Moauduxanuu anropur™a J{elKcTpel A OBICTPOro MPAaKTUYECKOTO PEIICHUs 33aJaul O
KpaTyalllleM IMYTH: <«IBYXCTOPOHHHI» anroput™m JleWkcTpel, ucnonb3oBanue landmarks (B
Cly4yae HEpPaBEHCTBA TPEYTOJILHUKA).

16. 3ajaua 0 MOTOKE MHHUMAIBHOW CTOMMOCTH (¥ 3aJaHHOM BEJIMUMHBI). /[Ba TBOHCTBEHHBIX
aIropuTMa: MOCTENEHHas MHUHHUMM3ALMsg CTOMMOCTH NOTOKAa NpPU HEU3MEHHOM BEIWYUHE;
MPUPAILEHUE BEIMYUHBI 32 CYET MUHUMAIIBHO BO3MOKHOIO MPUPAIIEHHS] CTOUMOCTH.

17. «buosornuyeckue» MEeTa’BpUCTUKU: TEHETUYECKUE AJITOPUTMBI, aJITOPUTMbI MyPaBbUHBIX
KosoHu#. MmrocTpanus Ha 3aaayax shortest path u TSP.

18.  Meronx BeTBel U rpaHMIL.

19. 3agaum ucuepmnbiBarolIero mnepedopa CIOKHBIX JAUCKPETHbIX 00BekTOB. Ilonxox Puna:
yrnopsoueHHoe nepeurcienre. Meron Asuca—®@yKyzabl: oOpalieHue JOKaIbHOIO OUCKA.

20. OmnnaiiH-onTUMHU3aLKs. DBPUCTUUYECKHE aJTOpUTMBI B 3a1a4e Bin Packing.

21. O moHsTHM peonTUMuU3aui. NP-TpyTHOCTh TOYHOTO pelIeHus 33/1a4l PEONTUMU3ALINHU B
METPUYECKOM 3a7aye KOMMMBOsDKEpA IpU YBEJIMYEHHU Beca oxHoro pebdpa. Ilpubnmxénnble
QITOPUTMBI PEONTHMM3ALMU C IOKa3aTeNeM allpoKCUMAallUW, Jy4IlldM, 4YeM Y alropurMma
Kpucroduneca, npu yBenuueHUH Beca 0JJHOr0 pedpa 1 pu 100aBIEHUH OIHOM BEpIIUHBEI B rpad.



AHHOTAUMH K pad04YuM NPOrpaMMam JMCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

JAnddepennuanbubie ypaBHEeHUS

Heab AMCHUNIMHBI:

O3HAaKOMJICHHE CciyliaTeneld ¢ ocHoBaMHU U (dEepeHIUaNbHBIX YPaBHEHHHA M TOJATOTOBKA K
U3YYEHHIO JAPYIHMX MaTEeMAaTHYECKUX KYpCOB — TEOpUH (DYHKIMH KOMIUIEKCHOTO TEPEMEHHOTO,
ypaBHeHI/Iﬁ MaTeMaTHIeCKOMN (1)I/ISI/IKI/I, OIITUMH3alIUN n OIITUMAJIBHOT'O YIIpaBJICHUA,
(yHKIIMOHAJIBHOTO aHAIM3a U JIp.

3agaum AMCHUINJINHBIL:

. NpUOOpETeHUE CITyIIATEeNIIMA TEOPETHYECKUX 3HAHMKA M NPAKTUYECKUX HABBIKOB B
obnactu peLIeHus IIPOCTEUIINX mQdepeHIaTbHBIX YpaBHEHUH, JIMHENHBIX
Qg epeHnaIbHbIX YPaBHEHHH U CUCTEM, 3a7ad BapUAIMOHHOTO WCYMCIICHUS, UCCIICIOBAHUS
3agau Komm, wnccienoBaHMM oOCOOBIX pPELICHUH, MOCTPOSHHsT M MccieloBaHus (Pa3oBbIX
TPACKTOPUI aBTOHOMHBIX CUCTEM, HAXOXKIECHUS NEPBBIX UHTETPAJIOB U PELICHUS C UX TOMOLIBIO
HEJIMHEWHBIX CUCTEM U YPaBHEHUH B YACTHBIX IIPOU3BOJHBIX, PEILICHUS JTUHEWHBIX YPABHEHUHN U
CHCTEM C ITepeMEHHBIMHU KO3 UIIEeHTaMH;

® IoAT0OTOBKA CJIYHIaTeJIGfI K U3YYCHHUIO CMCKHBIX MAaTEMATUYCCKUX JUCHUIIINH,

. MpUOOpETEHNE HABBIKOB B NPUMEHEHUH METOJ0B AU(QEepeHUraIbHbIX ypaBHEHUI B
(¢u3MKe U JPYTUX €CTECTBEHHOHAYYHBIX TUCIUILINHAX.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00Y4YeHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTHHBI 00YUIAIONTUECs JOKHBI
3HATh:

[Tpocreiimme Tunel auddepeHnnanbHbIX — YpaBHEHHH, METOAbl MOHMXKEHUs TOpsJIKa
mubdepeHIMaTbHbIX ypaBHEHUH.

OcHoBHbIE (GOpMYNBI OOLIEr0 M YAacCTHOTO pELIEHUS JIMHEHHBIX CHCTEM M YpaBHEHUH C
MOCTOSTHHBIMU KO3 (QULIMEHTaMH, OIIPEIEIEHUE U CBOMCTBA MAaTPUYHOM SKCTIOHEHTHI.

VYcnoBus CymecTBOBaHMs U €IMHCTBEHHOCTH peleHus 3aaaun Koy Ju1si HopMaabHBIX CHCTEM
Qg depeHIMaIbHbIX YPaBHEHUH U [T YpaBHEHHS N-TO MOPSJIKa B HOPMAJIBHOM BHJIE, XapaKTep
3aBHCUMOCTH peIIeHUIl OT HayaJdbHbBIX yciaoBUi. [ToHsTHE 0CO00TO pereHus.

[TocTanoBKY 337124 BapHAIlMOHHOTO UCUYUCIICHUS.



OcHoOBHbBIE MOHATUS U CBOMCTBa ()a30BBIX TPACKTOPHI aBTOHOMHBIX CHCTEM, KiIacCHU(UKAIIIO
MOJIOKEHUN PaBHOBECHS TMHEHHBIX aBTOHOMHBIX CUCTEM BTOPOTO MOPSAKA.

[TonsaTHe TEpBOr0 MHTErpala HEIMHEHHBIX CHUCTeM JU(QEpeHINaTbHBIX YpaBHEHHUH, HX
IIPUMEHEHHUE Ul PELICHUM YPaBHEHUM B YAaCTHBIX IIPOU3BOAHBIX IIEPBOrO IOPsAJKA, YCIOBUSA
CyLIECTBOBaHMs M €JUHCTBCHHOCTH peuleHMs 3azayd Komm nns ypaBHEHHS B 4YaCTHBIX
IIPOU3BOIHBIX IIEPBOIO MOPAAKA.

CrtpykTypy oO1Iero perieHus JUHEHHBIX CUCTEM C MepeMeHHbIMU Kod(dduiineHTamu, cBOHCTBa
onpenenutens Bponckoro, gopmyny JlnyBumis-Octporpanackoro. CBoWicTBa HyJIeH pelieHUuin
g depeHIraIbHbIX ypaBHEHUH BTOPOro nopsika (teopema Ll typma).

yMeThb:
Pemate npocreitmue nuddepeHnnanbubie ypaBHEHUS, IPUMEHITh METO b TIOHM)KEHUS MTOPSIKA.

Pemrate nMHEWHBICE YpaBHEHUS U CHCTEMBI C TOCTOSHHBIMU KOX(PQHUIMEHTaAMH, MPHUMEHSTh
MATPUYHYIO OKCIOHEHTY K PEHICHHUI0 CHCTEM JIMHEHHBIX YpPaBHEHHUH C TOCTOSHHBIMHU
koa(urmeHTamu.

Uccnenosars 3amauy Komm. Haxoauth ocoOble pelieHusi ypaBHEHHUs IEPBOro IOps/iKa, HE
Pa3pelIeHHOr0 OTHOCUTENBHO IPOU3BOIHOM.

HCCHGI{OB&TB PAa3IMIHBIC 3aJa4 BAPUALTUOHHOI'O NCUHUCIICHUA.

Haxoguth mnonoKeHUs PaBHOBCCHA, CTPOUTH JIMHCAPHU30BAHHLIC CHCTEMbI B OKPCCTHOCTH
ITOJIOKEHUH paBHOBECCHA, OIPCACIIATL THUII IIO0JIOKCHHA PABHOBCCHA U CTPOUTH (baBOBHe
TPaCKTOPHUHU JIMHEUHBIX CUCTEM BTOPOI'O IMopAJaKa.

Haxomute mepBble mHTErpaibl cUcTeM MUGGEepeHINATBHBIX ypaBHEHUH, MPUMEHATh HX IS
pELICHUs] MNPOCTEUIINX HEIWHEHMHBIX cucTeM. Pemars JMHEHHbIE YpPAaBHEHUS B YaCTHBIX
MPOU3BOAHBIX MEPBOTO MOPSAKA.

[Tpumensts popmyny JInyBumisa-OcTporpackoro 1 METO BapHalluy MOCTOSIHHBIX JUIs peLLICHUS
YpaBHEHHMI BTOPOro Mopsijika C IepeMeHHbIMH Kod(¢uiuentamu. lccienoBars cBoiicTBa
peweHnii AuddepeHnnanbHbIX YpaBHEHUH BTOPOTo MOpsAIKa ¢ MoMolbo TeopeMsl LlTypma.

BJIa/1eTh:
Jlornueckum MBIIIIICHUEM, METOJIAMHU JTOKA3aTEeIIbCTB MATEMAaTUUIECKUX YTBEPKICHUH.

HaBbikamu pemenuss u  uccinenoBanus Iud@depeHIMaNbHbIX YpaBHEHUM W CHCTEM B
MaTeMaTHUYeCKUX U PU3NYECKUX MPUIIOKEHUSX.

YMeHueM noab30BaThCsl HEOOXOAUMOM JINTEPATYPOH.

TeMbl U pa3jaeiibl Kypca:
1. Ilpocreiimue Tumnsl qudQepeHnaIbHbIX YpaBHeHUN

OcHoBHble mnoHATUA. [lpocreiiue TUMBI YypaBHEHHMH MEpPBOro TMOPSAJIKA: YpaBHEHUS C
pa3lIENAOMKUMHCS  EPEMEHHBIMHM, OJHOPOJHBIC, JIMHEMHBIE, YpAaBHEHUsS B  IOJHBIX



maddepenmmanax. Marerpupyromuii MHOXHUTENb. MeTOx BBEACHHS MTapaMeTpa sl ypaBHEHUS
NIEPBOTO MOPSKA, HE Pa3pPEIICHHOTO OTHOCUTEIBHO MTPOU3BOIHON. MeTO/ bl MOHMKEHHSI TIOPSIIKA
i depeHaIbHbBIX  YpaBHEHU. Vcnonb3oBaHue  OJHONMAPAMETPUYECKUX  TPYHI
npeoOpa3oBaHuil IS MOHMKEHUS TopsiAKa Tu(epeHIHaTbHbIX YPaBHEHUH.

2. JIuneiinbie nuddepeHnanbHble YpaBHEHHS U CUCTEMBbI C IOCTOSHHBIMH KO3 QUIeHTaMu

®opmyna oOLIero peueHus: JTUHEHHOro OAHOPOAHOrO YpaBHEHMsI n-ro mopsiaka. OTbiCKaHue
pellleHusl JIMHEHHOr0 HEOJHOPOJHOIO B Cilydae, KOrja IpaBas 4acTb ypaBHEHHUS SIBJISIETCS
KBa3UMHOIOWJIEHOM. YpaBHeHue Oiliepa. McciaenoBaHue KpaeBbIX 3aJad i JIMHEWHOIO
ypaBHEHUsI BTOPOro MopsjKa (B YaCTHOCTH, MPU HAIWYMU MAJIOrO MapaMmerpa Mmpu cTapiien
pou3BoOHOM). Dopmyrna OOMIET0 peIIeHHs JIMHEHHOW OJHOPOTHOM CHCTEMBI YPaBHCHHH B
cllydae MPOCTBIX COOCTBEHHBIX 3HAYEHMH MAaTpHIbl KO3(QQHIMEHTOB cucTeMbl. Teopema o
NPUBEJICHUN MaTPUILIbI TMHEHHOTO MPeoOpa3oBaHms K )KOPAaHOBOH (opme (6e3 J0Ka3aTeNnbCTBA).
®dopmyna o0IIero penieHus TUHSHHON OJJHOPOIHOW CHCTEMBI B CIIydae KPaTHBIX COOCTBEHHBIX
3HaYeHUU MaTpULBl KOAP(UIIMEHTOB cUcTeMbl. OTBICKaHUE PEUICHUs TMHEWHOW HEOTHOPOIHON
CUCTEMBI B CIy4ae, Korja CBOOOIHbIE WIEHbI YPAaBHEHUHN ABJISAIOTCSA BEKTOP-KBa3UMHOTOUJIEHAMU.
MarpuydHasi SKCIIOHEHTa M €€ HMCIIOJIb30BaHUE JUISA MOydyeHHs (HOpMYIbl OOIIETo pemieHus U
pemenus 3agaun Ko 1y1st TMHEHHBIX OJJHOPOAHBIX M HEOJHOPOAHBIX cucteM. [IpeoGpasoBanue
Jlarutaca ¥ ero NMpUMEHEHHE K PENICHHWIO JIMHEHHBIX Au(QEepeHIMaTbHBIX YpaBHEHUH C
MOCTOSTHHBIMH KO3 HUITMEHTaMH.

3. DIEeMEHTHI BapUaliMOHHOT'O UCYHUCIICHUA

OcHosnble noHsTH. [IpocTeiinmas 3ajaua BaApuallMOHHOIO CUYMCIEHUS. 3a7a4ya co CBOOOHBIMU
KOHIIAMU; 3a7ada Uil (QyHKIIMOHAIOB, 3aBUCSIINX OT HECKOJIBKUX HEW3BECTHHIX (DYHKIMHA, U
3amada A8 (YHKOMOHAJOB,  COACPXKAIIMX  HPOW3BOJHBIC  BBICIIMX  IOPSIKOB.
N3onepumerpuueckas 3anada. 3anaya Jlarpanxa.

4. UccaenoBauue 3amaun Ko

TeopeMa cyliecTBOBaHUS U €AMHCTBEHHOCTH penieHus 3a1a4u Komm uist HOpManbHBIX CUCTEM
muddepeHIMaTbHBIX YPaBHEHUN U 711 YpaBHEHHUS N-TO MOpsiika B HOpMalbHOM Buje. Teopema
0 NMPOAOJKEHUH PEIIEHUN HOPMAJIBHBIX CUCTEM. XapaKTep 3aBUCUMOCTH pemieHus 3agaun Komm
OT MapaMeTpOB U HaYaJIbHBIX JIaHHBIX: HENPEPBIBHOCTh, AU(depeHurpyeMocts. 3agada Komm
JUIsl YpaBHEHUs NEPBOrO MOPsKa, HE Pa3pelIeHHOr0 OTHOCUTENBbHO MNpou3BOAHONW. OcoOble
peneHusl.

5. ABTOHOMHBIE crcTeMBbl AU} PepeHINATbHBIX YPaBHEHUH

OcHoBHbIE OHATHUSA U CBOWCTBA (a30BbIX TpaekTopuil. Knaccudukaius noaoxxeHuil paBHOBECHS
JUHEWHBIX aBTOHOMHBIX CHCTEM YPaBHEHUM BTOPOTO MOPsIKA. XapakTep MoBeACHHS (Pa3oBbIX
TPACKTOPUII B OKPECTHOCTH IMIOJOKEHUS PABHOBECHS ABTOHOMHBIX HEJIMHEHHBIX CHCTEM
YpaBHEHUM BTOPOrO MOPSAKA. Y CTOMYMBOCTh M ACUMIITOTHYECKAs YCTOWYHMBOCTH MOJIOKEHUS
PaBHOBECHSI aBTOHOMHOM CUCTEMBI. J[0CTaTOYHbBIE YCIOBUSA ACUMIITOTUYECKON YCTOMYUBOCTH.

6. HCpBLIe HUHTCrpaJIbl U JIMHEHbIE OOHOPOJHBIC YPAaBHCHUS B YACTHBIX ITPOU3BOJHBIX IICPBOI'O
nopsiaka

OcHoBHbIE MOHATHUSA U cBOWCTBA (ha30BbIX TpaekTopuil. Kiaccudukaius nomaoxxeHuil paBHOBECHS
JMHEHHBIX aBTOHOMHBIX CHUCTEM YpaBHEHHI BTOPOTo Mopsjka. XapakTep MoBefeHHs (ha30BbIX
TPAaCKTOPUN B OKPECTHOCTH IIOJOKEHHUSI PAaBHOBECUS ABTOHOMHBIX HEJIMHEHWHBIX CHCTEM



YpaBHEHUN BTOPOrO MOpPSAKA. Y CTOMYMBOCTh W ACUMIITOTUYECKAS YCTOMYMBOCTH MOJIOKEHUS
PaBHOBECHSI aBTOHOMHOM CUCTEMBI. J[0CTaTOYHBIE YCIOBUSA ACUMIITOTUYECKON YCTOMYUBOCTH.

7. Jluneitnpie auddepeHunanbHbIe ypaBHEHUS M JHHEHHBIE cHCTEMBbl Au(QepeHIranbHbIX
YpaBHEHUH C TIepeMEHHBIMU KOd((PULIMEHTAMHI

Teopema cCylecTBOBaHMS W €IMHCTBEHHOCTH pelleHus 3anaud Komm namns HOpManbHBIX
JUHEUHBIX CHUCTEM YPABHEHUW W i1 YPaBHEHUS N-TO INOpsJiKa B HOPMajibHOM BUJE.
dyHImaMeHTalIbHAsE cucTeMa M (pyHIaMeHTajdbHas MaTpUIla PEIICHUN JTUHEHHON OXHOPOIHOU
cucteMbl ypaBHeHHH. CTpyKkTypa OOIIEro pemeHus: JTUHSHHOW OJHOPOAHOW W HEOJIHOPOIHOU
cucreMbl ypaBHeHuil. Onpenenutens Bponckoro. @opmyna Jlnysuis-Octporpaackoro. Meron
BapHallM¥ IOCTOSIHHBIX I JINHEHHOM HEOJHOPOJIHOM cucTeMbl ypaBHeHMH. CrencTBus Ais
JIMHENHBIX YpaBHEHUH n-ro nopsaka. Teopema llltypma u cnencrsus us Hee.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

I[OHOJIHI/ITeJIbeIe rJiIaBbl ME€TOJA0B OIITUMHU3AIIUHU

Heab AMCHUNIMHBI:

U3y4EHUE COBPEMEHHBIX I[IOCTAHOBOK ONTHMM3aLMOHHBIX 337a4 M OBJIAJICHUE METOJAaMU HX
peueHusl.

3agauu AMCHUIINHBIL:

. OBJIAJICHHE CTYICHTAMH Ha4aJIbHBIX CBEJICHUM 10 TEOPUH JIMHEHHBIX U HEJIMHENHBIX 33]1a4
JIOTIOJIHUTEIIbHOCTH, 110 TEOPUU BAPHUALMOHHBIX HEPABEHCTB U 10 TEOPUU IOIYOIPENEIECHHOIO
IIPOrpaMMHUPOBAHUS;

® an/Io6peTeHne TCOPECTUICCKUX 3HaHWUH 110 YCJIOBUAM ONTHUMAJIBHOCTH IJIA JIMHEWHBIX U
HEJTUHEHHBIX 3aJady  JOIOJHHUTCIBHOCTH, BapuallUOHHbIM  HCPAaBCHCTBAM W  3aJadyaM
MOJIYOIIPEACIICHHOI'O TPOTPaAMMUPOBAHUA,

. O3HAKOMJICHHE CTYJCHTOB C KOHEYHBIMU M UTEPALMOHHBIMUA METOJAMHU pELICHUs 3a7ad
JOTIOJIHUTEIIPHOCTH,  BAPUALlMOHHBIX  HEPaBEHCTB M 33Jad  IIOJYOIPENEICHHOIO
IIPOrpaMMHUPOBAHUS;

. OKa3aHMe KOHCYNIbTallMi M TIOMOIIM CTYAEHTaM B TPOBEJCHUU COOCTBEHHBIX

TCOPCTUUCCKUX U SKCIICPUMCHTAJIbHBIX HCCIIeNOBaHUM B o0ractu peUiCHUA OIITUMU3AIMOHHBIX,
HUI'POBBIX W PABHOBECHBLIX 3aJa4 IMIYTEM HX CBCIACHUA K 3adad4aM HOOIOJHHUTEIBbHOCTH,
BAapHUAIllMOHHBIM HEPABCHCTBAM WJIM K 3aa4aM IMOJTYOIIPECACICHHOTO ITPOTpaMMUPOBAaHU.

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

O (yH1aMeHTaJIbHbIE MTOHATHS U OCHOBHBIE TEOPETUUECKHE PE3yIbTaThl B 00JIACTU OOIINX
ITOCTAaHOBOK ONTHUMHU3allMOHHBIX 3a/1a4;

W COBpPCMCHHBIC HpOGJ’ICMBI COOTBCTCTBYIOIIHUX Pa3ACiiOB YHUCICHHBIX MCETOJOB PCIICHUA
OIITUMH3AIIMOHHBIX 3aJa4,

0 IOHATHUA, AKCHOMBI, MCTOAbI AOKA3aTCJIBCTB M JOKA3aTCJIIbCTBA OCHOBHBIX TCOPEM B
pasaciiax, BXOoAAIUX B KypcC JIOHOJ'IHI/ITeJ'IBHBIe T'J1aBbl YUCJIICHHBIX METOJ0B OIITUMH3AIlNH,

] OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIIUX MATCMATUYCCKUX 06’beKTOB;



l AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKIIAIHBIX
OIITUMH3AaIIMOHHBIX 3aaa4.

yMeThb:

] IIOHATH IMOCTABJICHHYIO 3aa4y MNPUHATUA PCHICHUA U CBECTHU €C K OHHOﬁ U3 U3BCCTHBLIX
OIITUMH3AIIMOHHBIX ITOCTAHOBOK;

l HCIIOJIB30BaTh CBOM 3HAHHA [JId PCIICHUA (bYHI[aMeHTaJ'IBHBIX U [PUKIaAIHBbIX
OIITUMHN3AaIMOHHBIX 3a41a4,

O OLICHUBATh KOPPEKTHOCTh IIOCTAHOBOK 337124,
O CTPOr0 JOKa3bIBaTh WIKA OIIPOBEPraTh YTBEPKIACHUS;
O CaMOCTOSITEJIbHO HAXOAWUTD aJrOPUTMBI PEIIEHUS ONITHMU3ALMOHHBIX 3a/1a4, B TOM YHUCIIE

W HCCTAHAAPTHBIX, U IIPOBOAUTD X aHAJIN3,
il CaMOCTOATCIIbHO BUACTD CJICACTBHA IMMOJIYYCHHBIX PC3YJIbTATOB,

0 TOYHO MPEACTaBUTh MaTeMaTHUYECKHUE 3HaHUS B 00J1aCTH METO/IOB ONITUMU3AILIMU B YCTHOM
U TUCbMEHHOH dopMe.

BJIAJ1€Th:

l HaBBIKAMM OCBOEHHS 0O0JIBIIOr0 00beMa HH(bOpMaL[I/II/I H pCHICHUA 3aJa4 OIITHMH3AlUU U
OJIM3KUX K HUM IIOCTAaHOBOK (B TOM 4UCIIC, CJ'IO)KHBIX);

il HaBBIKAMH CaMOCTOSTEILHOMN pa6OTI)I 1 OCBOCHMH HOBbLIX NJUCIHUIIINH,

0 Ky.]'[BTypOﬁ IMOCTAHOBKH, aHallu3a U PCHICHUSA MATCMATHYCCKUX W NPHUKIAAHBIX 3adady,
Tpe6y}oumx AL CBOCTO PCHICHUA HCIHOJB30BAHUA MATEMATUYCCKHUX TOAXOOOB WM METOJ0B
OIITUMHU3AIINHN U HpHKHaZ{HOﬁ MAaTEMATUKU,

l MPECAMETHBIM A3BIKOM BBIYHCIIUTEILHOM MAaTEMAaTUKH W HaBBIKAMU rpaMOTHOTI'O OITUCAHUA
peIcHrA 3aJa4d U MPEACTABJIICHHUA IMOJTYYCHHBIX PE3YJIbTATOB.

Tembl U pa3ensl Kypca:

1. KOHGLIHI)IG METOAbI peHIeHI/ISI J'II/IHGI\/'IHBIX 3aJa4 JOIIOJTHUTCIBbHOCTHU, OCHOBAHHBIC HA BC)IYHH/IX
npeoOpazoBanusix. Meron Jlemke. Cxoqumocts MeTojia Jlemke.

Jonyctumble 0a3ucHbIe KOMIUIEMEHTapHbIE M MOYTH KOMIUIEMEHTapHble peiieHus. HauanbHbli
JIOITYCTUMBIN TIOYTH KOMILJIEMEHTAapHBIN J1y4. [TpaBuio ornemnenus komnoHeHT. Mcnonp3oBanne
VCKYCCTBEHHON IEPEMEHHOW NJIsl IOJIyYE€HUs HAyaJbHOI'O IMOYTH KOMIUIEMEHTapHOIO Jyya.
ITpumep pacueToB ¢ moMouIbo MeToaa Jlemke.

Koneunas cxogumocts MeTona Jlemke /it TUHEHHBIX oToOpaxenuii ¢ P-matpunamu. Koneunas
CXOJIMMOCTh MeToza JIeMke i1t 0TOOpakeHHIT CO CTPOTO KOTIOJIOKUTEIbHBIMU MaTPHUIIAMHU.

2. Mertoanl BHYTpeHHeﬁ TOYKH IJId MOJTYOHIPECACICHHOTO ITPOrpaMMHUPOBaHU.



HrepannoHHble METOABl BHYTPEHHEH TOYKM I PEIIEHUM 3a4ad  IOJIYyOIPEJeIEHHOTO
nporpammupoBanus. [IpsMoil U 1BONCTBEHHBIH MYJbTUIUIMKATUBHO-OAphEPHBIE METOMBI IS
IIOJIYOIIPEIEIICHHOTO IIpOrpaMMupoBanusl. MeTroasl HbIOTOHOBCKOro Thma. I[lonsatue o merone
LEHTPAJILHOTO ITYTH.

3. ITocTraHoBka 3aaa4 JOITIOJIHUTCIIbHOCTH.

HcTounukn 3aga4 OOIOJIHUTCIIBHOCTH! JIMHENHOE U KBaApaTU4IHOC IIpOrpaMMHpPOBAHUC,
6I/IManI/I‘lHBIe HI'PBI, 3aJJa41 PIHOYHOI'O PAaBHOBCCHS.

4. IlocTaHoBKa 3a/1a4M MOJIYOINPEAEIEHHOTO IPOrpaMMUpoBaHus. Teopus: 1BONCTBEHHOCTU AJIS
3aJa4 IOJIYyOIPENEIEHHOrO IPOrpaMMHUPOBAHUS.

DopMyIUpPOBKa 33a4U MOJIYONPENEICHHOIO MPOrpaMMUPOBaHUA. 3a/iada MOJyONpeeIEeHHOTO
KaK YaCTHBIH cilydaii 3a1a4u KOHUYECKOT0 MPOrpaMMUpPOBaHuUs. 3a/1a4a 0 MaKCUMaIbHOM pa3pese
rpada, 3agaya KBa3WBBIIYKIOTO MPOrpaMMHUpPOBaHUs, 3ajaya O MUHHUMHU3AIMHU COOCTBEHHBIX
3HAYEHUI MaTPUIIbl KaK 3a/1a4¥l MOJIYONPEAeIEHHOTO MPOrpaMMHUPOBAHUSI.

[IpsiMast ¥ TBOMCTBEHHBIE 33U MOTYONPEAEICHHOTO TPOrpaMMHUpoBaHusi. TeopeMsl o cimaboi
U CWIbHOM JBOWCTBEHHOCTH. YcinoBue Crneilitepa uid  3a4ad  HOJYONPEIEICHHOTO
nporpammupoBanus. KpailHue v HEBBIPOKJICHHBIE TOYKHM B IIPSIMOM M JABOMCTBEHHOM 3ajadax
MOJTIYOTIPEICTICHHOTO TporpaMMupoBanus. HeoOXoauMble W JOCTAaTOYHBIE YCIOBHUS Ui TOTO,
9TOOBI TOYKA ObLJIa KpAHEH.

5. IlocTaHOBKM 3a/1a4 U UX CBS3b MCKIY c00010. YciaoBus CYIICCTBOBAHUA W CAUHCTBCHHOCTHU
peH_IeHI/Iﬁ A BapHMallMOHHBIX HCPABCHCTB. YcnoBus CyHICCTBOBAHUA U CAUMHCTBCHHOCTHU
peH_IeHI/Iﬁ JUISL HeIMHEWHBIX 3a7a4 JOIMOJIHUTEILHOCTH.

Omnpenenenre BapUAlMOHHOTO HEPAaBEHCTBA. 3agada MuUHUMU3anuu auddepeHunpyemoit
(GYHKIMU HA BBHITYKJIOH MHOXKECTBE M 3a/1a4a OTHICKAHHS CEIJIOBOM TOUYM BBIMYKIIO-BOTHYTON
GyHKIIMM Kak 3aJa4yu peuieHuss BapUalMOHHOIO HepaBeHCTBa. HenuHelHas 3aaada
IOIOJIHATEILHOCTH M 0000IleHHas 3amadya JOmoJHUTeIsrHOCTH. (OO000mieHHas 3amada
JIOTIOJTHUTEIBHOCTH ~ KaK 4YacTHBIH  ciaydail  BapHallMOHHOTO HepaBeHcTBa. (CBeleHMe
BapUaIllMOHHBIX HEPABEHCTB M 33/1a4 JONOJIHUTEIBHOCTHU K APYTUM 3ajjauaM.

OcHoBHasi TeopemMa O  CYIIECTBOBAaHMUU  pEIIEHUS  BapUAllMOHHOTO  HEPaBEHCTBA.
[IceBIOMOHOTOHHBIE, MOHOTOHHBIE, CTPOT'O MOHOTOHHBIE M CHJIIBHO MOHOTOHHBIE OTOOPasKEHUSI.
BBITTyKJIOCTE MHOKECTBA PEIICHUN BapUAIMOHHOTO HEPABCHCTBA B CITydac TICEBJIOMOHOTOHHOTO
0T06pa)K€HI/I$I. CYHICCTBOBaHI/IC N CIWHCTBCHHOCTb pPCHICHUA ]I CHJIBHO MOHOTOHHOI'O
OTOOpaKEeHHUSI.

CylllecTBOBaHUE W CAMHCTBEHHOCTh DEIICHUS HEIMHEHHOW 3aJaud JOTIOJIHUTCIBHOCTH ISt
CTPOT0 MOHOTOHHBIX OTOOpakeHUH. KOMoN0oKUTENbHBIE, CTPOTO KOMOJIOKUTEIBHBIC U CHIBHO
KOTIOJIOXKHTENIbHBIE 0TOOpaxkeHus. CyIIeCTBOBAHUE PEIICHHWH JJIS CTPOTO KOMOJIOKHUTEIBHBIX
OTOOpaXKEHHIA.

6. PazpemimMocTh TMHEHHBIX 33/1a4 JOTIOJHUTEILHOCTU. BaxkHel e KiacChl MaTPUIL U UX CBSI3b
Mexay coOoi. CyliecTBOBaHHWE pEUIEHWH JUHEHWHBIX 3a7ad JOTOJHUTEIBHOCTH H HX
€IMHCTBEHHOCTb.

[ToHsATHS KOMITJIEMEHTapHOTO KOHYCa U KOMIUIeMeHTapHoro 0asuca. Kommiemenraptaas o01acth
3HaYeHUH Kak 00beIMHEHHE BCeX KOMIUIEMEHTapHbIX KOoHYcoB. [TonsaTus o Q u Q 0-marpunax.
BrimykiocTs KoMIUIeMeHTapHOU o0nacTy 3HaueHui At Q _0-maTpuil.



[TonoXuTenpHO ONpEACTICHHbIE U TMOJYONpPEICICHHBIE MaTPUIbI. S wu S 0-marpuupl.
[TonoxxuTenbHO ompezeneHHas MaTpula Kak mojHas S-marpuua. [1o1yMOHOTOHHBIE M CTPOTO
IIOJIyMOHOTOHHBIE MaTpHIbl, UX CBA3b C MOJHBIMU S U S O-marpunamu. KomonoxurenbHsle,
CTPOTO KOIIOJIO)KUTEJIbHBIE U CHJIBHO KOIOJIOXKUTENIbHbIE MaTpulpl. CBs3b CHMMETPHUYHBIX
KOIIOJIO)KUTENBHBIX M CTPOTO KOIOJOKUTEIbHBIX MaTpUll C IIOJIyMOHOTOHHBIMH M CTpPOTO
[I0JIyMOHOTOHHBIMM MaTpuniamu. P u P_0-matpunp.

[TonoxxuTensHO onpeAesieHHbIE U ToTyonpeaeeHHbie MaTpullbl Kak Q u Q 0 maTpuibl. Ctporo
KOIOJIOKUTENbHBIC U P-MaTpuiipl kak Q-marpuiisl. ENMHCTBEHHOCTD pellieHus JUHEHHOM 3a1aun
JIOTIOTHUTEILHOCTH JJIs1 IOJIOKUTENBHO ONpeieNIeHHbIX U P-MaTpuil.

7. UnuciaeHHEIE MCTOJbl PCHICHUS BaPUALIMOHHBIX HCPABCHCTB. YuceHasle MCTObI PCHICHUA
HEJIUHEHHBIX 3aga4 JOIIOJIHUTCIIbHOCTH.

[TpOEKIMOHHBIN METOJT PEIICHHUs] BapHAIlMOHHBIX HEPABEHCTB. MeETOa JMHeapu3aluu s
pEIICHUS] BapUAIlMOHHBIX HEPABEHCTB. MeTo bl O1leHOYHBIX GyHKIHH. OyHKIusa OykymumMel u
€€ CBOMICTBA.

Onenounas QyHkuus OyKymMMbl JUId HETMHEHHOM 3aaun 1ONOIHUTENbHOCTH. CrienuaabHbIi
METOJI yCIOBHOTO TPaJveHTa JJIsi MUHHUMH3ALUU OIEHOYHOW (yHKIMU. OIeHOYHbIe (YHKINU
Manracapsna-Conogosa u @uiiepa-bypmeiictepa i1 HeNMMHEWHBIX 33124 TOMOJIHUTEIbHOCTH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

JlonmosiHUTE/IbHBIE IVIABbI YPABHEHUI MaTeMaTH4eCKOH (Pu3uKku

Heab AMCHUNIMHBI:

dbopMUpOBaHUE Y CTYICHTOB 3HAHUW M HABBIKOB PabOTHl ¢ TOHATHIMH AU(PEpeHINATHHBIX
YpaBHEHUH, KPAEBhIX U HAYAJIbHO-KPAEBBIX 33724 MaTEeMaTHIECKON (DU3UKHU B MPWIOKCHUN UX K
npobiaemMaM U 3a1a4aM HapaJHOTO XO3SHCTBA.

3agauu AMCHUIINHBIL:

. OCBOCHHME CTyICHTaMH 0a30BbIX 3HAHUM (MMOHSATUM, KOHIICMIIMI, METOJOB M MOJIEIICH)
MaTeMaTHYeCKOH (PU3HKH;

® HpI/IO6peT€HI/IC TCOPECTUYCCKHX 3HAHUH U IMPAaKTHYCCKUX YMGHI/Iﬁ U HaBBLIKOB B 00JaCTH
MaTe-MaTHYEeCKOM (1)I/I3I/IKI/I;

. OKa3aHWE KOHCYJIbTallMd M TOMOIIM CTyJE€HTaM B [POBEAECHUU COOCTBEHHBIX
TEOPETUYECKHUX MCCIIECIOBAHNN B 00JIACTH MAaTEeMaTHIECKOH (pHU3HKH.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)

B PE3YIbTATC OCBOCHUA TUCHUIIIIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATh:
O (yHIIaMeHTaNbHbIE MOHSATHUS, 3aKOHBI, MATEMATHUECKON (PU3UKH;

O COBpPEMEHHBIE MPOOJIEMbI MaTEMAaTHYECKON (DU3UKH,

O MOHATHUSA, AaKCHUOMBI, METOJbl JOKA3aTeJIbCTB M JI0KA3aTEIbCTBA OCHOBHBIX TEOPEM B

paszenax, BXOAAUIMX B 0a30BYI0 yacThb IIUKJIa JlONOTHUTEIbHBIE IT1aBbl YPaBHEHUI MaTemMaTnye-
CKOM (DU3HKH ;

0 OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIINX MATECMATUYCCKUX O6’L€KTOB;

] AHAJIIUTUYCCKHUEC U YUCJIICHHBIC MMOAXOAbI U METOAbI MJIA pemeHI/m THUITOBBIX HpI/IKJ'IaJIHI)IX
3a/1ay MaTEMaTHYECKON (DU3UKHU.

yMeTh:

] IIOHATH MOCTABJICHHYIO 3a1a1Y,



O UCTIONIB30BATh CBOM 3HAHWS IS pemieHHs (yHIaMEHTAIbHBIX WM TNPHUKIAJHBIX 3a/1ad
MaTeMaTH-4eCKOi (U3UKH;

O OLICHUBATh KOPPEKTHOCTh IIOCTAHOBOK 337124,
O CTPOTO 10Ka3bIBaTh WIH OIPOBEPraTh YTBEPKICHUE;
O CaMOCTOSITENIbHO HAaXOJUTh aJITOPUTMBI PEIICHHS 337a4 MaTeMaTHIECKOi (PU3UKH, B TOM

YUCJIC U HCCTAHAAPTHBIX, U ITPOBOJUTDL UX aHAJIU3;
l CaMOCTOATCIIbHO HAXOAUTH CICACTBUA IIOJTYUCHHBIX PE3YIbTATOB,

0 TOYHO TPEICTaBUTh MATEMAaTHYECKUE 3HAHHMS B 00JACTH MaTeMaTHYeCKOW (U3UKU B
YCTHOHM M MUCBMEHHOU (opMe.

BJIAIETh:

O HaBbIKaMU OCBOEHUS 00JIbLIOr0 00beMa HHPOPMAIMK U PELICHUS 3a/1a4 MaTEMaTUYECKON
¢u-3uKu (B TOM 4HCIIE, CJIOKHBIX);

l HaBBIKAMM CaMOCTOSITEIbHOM pa6OTLI 1 OCBOCHHA HOBBIX JHUCHUIIINH,

O KyJbTYpPOH IIOCTAaHOBKH, aHAJIM3a U PELICHUS] MATEMAaTHYECKIX U MPHUKIIAIHBIX 33/1a4, Tpe-
OYIOIIMX /ISl CBOETO PEIICHHs MCIOJIb30BAHUS MATEMaTHYECKUX MOJIXOJ0B M METOJOB MaTe-
MaTH4YeCKOU (DU3UKH;

0 MMPECAMCETHBIM S3BIKOM I[PICKpCTHOfI MAaTCMAaTUKU W HaBbIKaMH TI'PaMOTHOI'O OIIMCAHUA
pemicHus 3aaa4 U NpeACTABICHUS ITOJTYUYCHHBIX PE3YyJIbTATOB.

TeMbl U pa3jaeiibl Kypca:
1. MuTerpan tuna Kommn.

Wnterpan tuna Komm. Omnpenenenue u cBoiictBa MHTerpan B cMbICie TJIABHOTO 3HAYEHHUS.
®opmyisl COXOLKOTO.

2. KpaeBas 3agau Pumana 11 01HOCBSI3HOM o0nacTu
KpaeBas 3amau Pumana a5 oAHOCBSI3HON 001aCTH.
3. CuHrynspHble MHTETpajbHble ypaBHEHUs ¢ siapom Komu.

CI/IHFyJ'IHpHLIC HWHTCIPAJIBHBIC YPAaBHCHUS C AAPOM Komiu. XapaKTepI/ICTI/I‘leCKOC YpaBHCHHC.
Perynnpmaunﬂ MMOJIHOT'O YpaBHCHHA METOI0M KapneMaHa-BeKya.

4. Kpaesas 3anaua ['mnb0epra.

KpaeBas 3amaua I'mnnOepra. IloctanoBka 3amaun. Perynmspusyrommii MHOXUTENb. 3amada
I'unebepTa anis ogHOCBsI3HOM obOsacTu. CBs3b 3a1a4 Pumana u I'nnsbepra.

5. CunrynspHoe HHTerpajbHO€ ypaBHeHUE c saapoMm [mibbepra. OOpaTHas KpaeBas 3ajaua
AQHATUTHYECKUX (DYHKIIMH.



CuHTyIsIpHOE HWHTErpajbHOE ypaBHEHHE C saApoM [mimbbepra. CBsA3b XapaKTEPUCTUUYECKOTO
ypaBHEHHS ¢ KpaeBoii 3anaueit [ minbp0epra. OqHopoaHnoe ypaBHenue. HeoqHopoaHoe ypaBHEHHE.
OO6parHas kpaeBas 3a7aua aHATUTUIECKUX (PYHKITUH.

6. Teopemsl cylecTBOBaHMS U eqMHCTBEHHOCTH Kapareonopu

TeopeMbl CymeCTBOBaHUS H €AWHCTBEHHOCTH Kapareomopu st HOPMalbHOH CHCTEMBI
0OBIKHOBEHHBIX AU depeHITnaIbHbIX ypaBHeHUH. OO0OIIICHHBIC PEIICHUS.

7. DKBUBAJICHTHBIC OIIPEICIICHUS H3MEPUMBIX (DYHKITHIA.

OKBHUBAJICHTHBIC OMpeaeneHuss wu3MepuMbix ¢GyHknmi. CpoiictBa wmHTerpana JleOera.
OyHkMoHaNbHbIE MpocTpaHcTBa. [Ipoctpancrsa ['enbaepa. IlpocTpancTBa HHTErpUPYEMbIX 1O
JleGery dbyHKIIMIA.

8. O0001IeHHBIC TIPOU3BOTHBIC.

O0600611eHHbIe TPOU3BOHBIE. TpU SKBUBAICHTHBIX ompenenacHus. [ mip0epToBsl MPOCTpaHCTBA
0006menHo auddepennupyembix  Qynkumii. [lnotaeie MHOkecTBa. CemnapabeabHOCTb.
DOkBUBaJeHTHbIE HOpMHUPOBKHU. Cren 00o0meHHo-auddepenunyemMoil pyHKIUU Ha TpaHHULIC
00J1acTH onpeieeHHs.

9. Knaccuueckue u 00001IEHHbIE PELIEHHS KPAEBbIX 3a/1a4.

Kinaccuueckue u 0000IIeHHbIE pelieHns KpaeBbiX 3aaad. CyliecTBOBaHHWE U €AMHCTBEHHOCTH
00001IIEeHHOTO PEeNIeHUs B IPOCTeiIeM ciryqae. [ maakocTh 0000IIEHHBIX pelIcH (BHYTPEHHSIS
u BOM3M rpanuilsl). Teopema Beinig o pa3noxeHu# mpocTpaHCTBA KBaIPATUYHO CYMMUPYEMBIX

(GyHKLUH B IPAMYIO CYyMMY.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

JlonmosiHUTE/IbHBIE IVIaBbl YPABHEHUI MaTeMaTH4YeCcKOH (Pu3uKku

Heab AMCHUNIMHBI:

dbopMUpOBaHUE Y CTYICHTOB 3HAHUW M HABBIKOB PabOTHl ¢ TOHATHIMH AU(PEpeHINATHHBIX
YpaBHEHUH, KPAEBhIX U HAYAJIbHO-KPAEBBIX 33724 MaTEeMaTHIECKON (DU3UKHU B MPWIOKCHUN UX K
npobiaemMaM U 3a1a4aM HapaJHOTO XO03SiCTBA.

3agauu AMCHUIINHBIL:

. OCBOCHHME CTyICHTaMH 0a30BbIX 3HAHUM (MMOHSATUM, KOHIICMIIMI, METOJOB M MOJIEIICH)
MaTeMaTHYeCKOH (PU3HKH;

® HpI/IO6peT€HI/IC TCOPECTUYCCKHX 3HAHUH U IMPAaKTHYCCKUX YMGHI/Iﬁ U HaBBLIKOB B 00JaCTH
MaTe-MaTHYEeCKOM (1)I/I3I/IKI/I;

. OKa3aHWE KOHCYJIbTallMi M TOMOIIM CTYyAE€HTaM B IPOBEACHUU COOCTBEHHBIX
TEOPETUYECKHUX MCCIIECIOBAHNN B 00JIACTH MAaTEeMaTHIECKOH (pHU3HKH.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)

B PE3YIbTATC OCBOCHUA TUCHUIIIIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATh:
O (dyHIIaMeHTalbHbIE MTOHSATHUS, 3aKOHBI, MATEMATHUECKON (PU3UKH;

O COBpPEMEHHBIE MPOOJIEMbI MaTEMAaTHYECKON (DU3UKH,

O MOHATHUSA, AaKCHUOMBI, METOJbl JOKA3aTeJIbCTB M JI0KA3aTEIbCTBA OCHOBHBIX TEOPEM B

paszenax, BXOAAUIMX B 0a30BYI0 yacThb IIUKJIa JlONOTHUTEIbHBIE IT1aBbl YPaBHEHUI MaTemMaTnye-
CKOM (DU3HKH ;

0 OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIINX MATCMATUYCCKUX 06L6KTOB;

] AHAJIIUTUYCCKHUEC U YUCJIICHHBIC MMOAXOAbI U METOAbI MJIA pemeHI/m THUITOBBIX HpI/IKJ'IaJIHI)IX
3a/1ay MaTEMaTHYECKON (DU3UKHU.

yMeTh:

] IIOHATH MOCTABJICHHYIO 3a1a1Y,



O UCTIONIF30BAaTh CBOM 3HAHWS MU pelieHHs (yHIaMEHTAIbHBIX WM TNPHUKIATHBIX 3a/1ad
MaTeMaTH-4eCKOi (U3UKH;

O OLICHUBATh KOPPEKTHOCTh IIOCTAHOBOK 337124,
O CTPOTO 10Ka3bIBaTh WIH OIPOBEPraTh YTBEPKICHUE;
O CaMOCTOSITENIbHO HAaXOJUTh aJITOPUTMBI PEIICHHS 337a4 MaTeMaTHIECKOi (PU3UKH, B TOM

YUCJIC U HCCTAHAAPTHBIX, U ITPOBOJUTDL UX aHAJIU3;
l CaMOCTOATCIIbHO HAXOAUTH CICACTBUA IIOJTYUCHHBIX PE3YIbTATOB,

0 TOYHO TPEICTaBUTh MATEMAaTHYECKUE 3HAHHMS B 00JACTH MaTeMaTHYeCKOW (U3UKU B
YCTHOHM M MUCBMEHHOU (opMe.

BJIAIETh:

O HaBbIKaMU OCBOEHUS 00JIbLIOr0 00beMa HHPOPMAIMK U PELICHUS 3a/1a4 MaTEMaTUYECKON
¢u-3uKu (B TOM 4HCIIE, CJIOKHBIX);

l HaBBIKAMM CaMOCTOSITEIbHOM pa6OTLI 1 OCBOCHHA HOBBIX JHUCHUIIINH,

O KyJbTYpPOH IIOCTAaHOBKH, aHAJIM3a U PELICHUS] MATEMAaTHYECKIX U MPHUKIIAIHBIX 33/1a4, Tpe-
OYIOIIMX /ISl CBOETO PEIICHHs MCIOJIb30BAHUS MATEMaTHYECKUX MOJIXOJ0B M METOJOB MaTe-
MaTH4YeCKOU (DU3UKH;

0 MMPECAMCETHBIM S3BIKOM I[PICKpCTHOfI MAaTCMAaTUKU W HaBbIKaMH TI'PaMOTHOI'O OIIMCAHUA
pemicHus 3aaa4 U NpeACTABICHUS ITOJTYUYCHHBIX PE3YyJIbTATOB.

TeMbl U pa3jaeiibl Kypca:
1. MuTerpan tuna Kommn.

Wnterpan tuna Komm. Onpenenenue u cBoiictBa MHTerpan B cMbICi€ TJIABHOTO 3HAYEHHS.
®opmyisl COXOLKOTO.

2. KpaeBas 3agau Pumana 11 01HOCBSI3HOM o0nacTu
KpaeBas 3amau Pumana a5 oAHOCBSI3HON 001aCTH.
3. CuHrynspHble MHTETpajbHble ypaBHEHUs ¢ siapom Komu.

CI/IHFyJ'IHpHLIC HWHTCIPAJIBHBIC YPAaBHCHUS C AAPOM Komiu. XapaKTepI/ICTI/I‘leCKOC YpaBHCHHC.
Perynﬂpmaunﬂ MMOJIHOT'O YpaBHCHHA METOI0OM KapneMaHa-BeKya.

4. Kpaesas 3anaua ['mnb0epra.

KpaeBas 3amaua I'mnnOepra. IloctanoBka 3amaun. Perynmspusyrommii MHOXUTENb. 3amada
I'unebepTa anis ogHOCBsI3HOM obOsacTu. CBs3b 3a1a4 Pumana u I'nnsbepra.

5. CunrynspHoe HHTerpajbHOE ypaBHEHHE c saapoMm [mibbepra. OOpaTHas KpaeBas 3ajaua
AQHATUTHYECKUX (DYHKIIMH.



CuHTyIsIpHOE HWHTErpajbHOE ypaBHEHHE C saApoM [mimbbepra. CBsA3b XapaKTEPUCTUUYECKOTO
ypaBHEHHS ¢ KpaeBoii 3anaueit [ minbp0epra. OqHopoaHnoe ypaBHenue. HeoqHopoaHoe ypaBHEHHE.
OO6parHas kpaeBas 3a7aua AaHATUTUIECKUX (PYHKITUH.

6. Teopemsl cylecTBOBaHMS U eqMHCTBEHHOCTH Kapareonopu

TeopeMbl CymeCTBOBaHUS H €AWHCTBEHHOCTH Kapareomopu st HOPMalbHOH CHCTEMBI
0OBIKHOBEHHBIX AU depeHITnaIbHbIX ypaBHeHUH. OO0OIIICHHBIC PEIICHUS.

7. DKBUBAJICHTHBIC OIIPEICIICHUS U3MEPUMBIX (DYHKITHIA.

OKBHUBAJICHTHBIC OMpeaeneHuss wu3MepuMbix ¢GyHknmi. CpoiictBa wmHTerpana JleOera.
OyHkMoHaNbHbIE MpocTpaHcTBa. [Ipoctpancrsa ['enbaepa. IlpocTpancTBa HHTErpUPYEMbIX 1O
JleGery dbyHKIIMIA.

8. O0001IeHHBIC TIPOU3BOTHBIC.

O0600611eHHbIe TPOU3BOHBIE. TpU SKBUBAICHTHBIX ompeaencHus. [ Mip0epToBbl MPOCTpaHCTBA
0006menHo auddepennupyembix  Qynkumii. [lnotaeie MHOkecTBa. CemnapabeabHOCTb.
DOkBUBaJeHTHbIE HOpMHUPOBKHU. Cren 00o0meHHo-auddepenunyemMoil pyHKIUU Ha TpaHHULIC
00J1acTH onpeieeHHs.

9. Knaccuueckue u 00001IEHHbIE PELIEHHS KPAEBbIX 3a/1a4.

Kiaccuueckne u 0000I1IeHHbIE peleHrs KpaeBbiX 3aaad. CyliecTBOBaHHWE U €AMHCTBEHHOCTH
00001IIEeHHOTO PEeNIeHUs B IPOCTeiIeM ciryqae. [ maakocTh 0000IIEHHBIX pelIcH (BHYTPEHHSIS
u BOM3M rpanuilsl). Teopema Beinig o pa3noxeHu# mpocTpaHCTBA KBaIPATUYHO CYMMUPYEMBIX

(GyHKLUH B IPAMYIO CYyMMY.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

JlonmosiHUTE/IbHBIE IVIaBbl YPABHEHUI MaTeMaTH4YeCcKOH (Pu3uKu

Heab AMCHUNIMHBI:

dbopMUpOBaHUE Y CTYICHTOB 3HAHUW M HABBIKOB PabOTHl ¢ TOHATHIMH AU(PEpeHINATHHBIX
YpaBHEHUH, KPAEBhIX U HAYAJIbHO-KPAEBBIX 33724 MaTEeMaTHIECKON (DU3UKHU B MPWIOKCHUN UX K
npobiaemMaM U 3a1a4aM HapaJHOTO XO03SiCTBA.

3agauu AMCHUININHBIL:

. OCBOCHHME CTyICHTaMH 0a30BbIX 3HAHUM (MMOHSATUM, KOHIICMIIMI, METOJOB M MOJIEIICH)
MaTeMaTHYeCKOH (PU3HKH;

® HpI/IO6peT€HI/IC TCOPECTUYCCKHX 3HAHUH U IMPAaKTHYCCKUX YMGHI/Iﬁ U HaBBLIKOB B 00JaCTH
MaTe-MaTHYEeCKOM (1)I/I3I/IKI/I;

. OKa3aHWE KOHCYJIbTallMi M TOMOIIM CTyJAE€HTaM B MPOBEACHUU COOCTBEHHBIX
TEOPETUYECKHUX MCCIIECIOBAHNN B 00JIACTH MAaTEeMaTHIECKOH (pHU3HKH.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)

B PE3YIbTATC OCBOCHUA TUCHUIIIIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATh:
O (dyHIIaMeHTalbHbIE MTOHSATHUS, 3aKOHBI, MATEMATHUECKON (PU3UKH;

O COBpPEMEHHBIE MPOOJIEMbI MaTEMAaTHYECKON (DU3UKH,

O MOHATHUSA, AaKCHUOMBI, METOJbl JOKA3aTeJIbCTB M JI0KA3aTEIbCTBA OCHOBHBIX TEOPEM B

paszenax, BXOAAUIMX B 0a30BYI0 yacThb IIUKJIa JlONOTHUTEIbHBIE IT1aBbl YPaBHEHUI MaTemMaTnye-
CKOM (DU3HKH ;

0 OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIINX MATCMATUYCCKUX 06L6KTOB;

] AHAJIIUTUYCCKHUEC U YUCJIICHHBIC MMOAXOAbI U METOAbI MJIA pemeHI/m THUITOBBIX HpI/IKJ'IaJIHI)IX
3a/1ay MaTEMaTHYECKON (DU3UKHU.

yMeTh:

] IIOHATH MOCTABJICHHYIO 3a1a1Y,



O UCTIONIF30BAaTh CBOM 3HAHWS MU pelieHHs (yHIaMEHTAIbHBIX WM TNPHUKIATHBIX 3a/1ad
MaTeMaTH-4eCKOi (U3UKH;

O OLICHUBATh KOPPEKTHOCTh IIOCTAHOBOK 337124,
O CTPOTO 10Ka3bIBaTh WIH OIPOBEPraTh YTBEPKICHUE;
O CaMOCTOSITENIbHO HAaXOJUTh aJITOPUTMBI PEIICHHS 337a4 MaTeMaTHIECKOi (PU3UKH, B TOM

YUCJIC U HCCTAHAAPTHBIX, U ITPOBOJUTDL UX aHAJIU3;
l CaMOCTOATCIIbHO HAXOAUTH CICACTBUA IIOJTYUCHHBIX PE3YIbTATOB,

0 TOYHO TPEICTaBUTh MATEMAaTHYECKUE 3HAHHMS B 00JACTH MaTeMaTHYeCKOW (U3UKU B
YCTHOHM M MUCBMEHHOU (opMe.

BJIAIETh:

O HaBbIKaMU OCBOEHUS 00JIbLIOr0 00beMa HHPOPMAIMK U PELICHUS 3a/1a4 MaTEMaTUYECKON
¢u-3uKu (B TOM 4HCIIE, CJIOKHBIX);

l HaBBIKAMM CaMOCTOSITEIbHOM pa6OTLI 1 OCBOCHHA HOBBIX JHUCHUIIINH,

O KyJbTYpPOH IIOCTAaHOBKH, aHAJIM3a U PELICHUS] MATEMAaTHYECKIX U MPHUKIIAIHBIX 33/1a4, Tpe-
OYIOIIMX /ISl CBOETO PEIICHHs MCIOJIb30BAHUS MATEMaTHYECKUX MOJIXOJ0B M METOJOB MaTe-
MaTH4YeCKOU (DU3UKH;

0 MMPECAMCETHBIM S3BIKOM I[PICKpCTHOfI MAaTCMAaTUKU W HaBbIKaMH TI'PaMOTHOI'O OIIMCAHUA
pemicHus 3aaa4 U NpeACTABICHUS ITOJTYUYCHHBIX PE3YyJIbTATOB.

TeMbl U pa3jaeiibl Kypca:
1. MuTerpan tuna Kommn.

Wnterpan tuna Komm. Onpenenenue u cBoiictBa MHTerpan B cMbICi€ TJIABHOTO 3HAYEHHS.
®opmyisl COXOLKOTO.

2. KpaeBas 3agau Pumana 11 01HOCBSI3HOM o0nacTu
KpaeBas 3amau Pumana a5 oAHOCBSI3HON 001aCTH.
3. CuHrynspHble MHTETpajbHble ypaBHEHUs ¢ siapom Komu.

CI/IHFyJ'IHpHLIC HWHTCIPAJIBHBIC YPAaBHCHUS C AAPOM Komiu. XapaKTepI/ICTI/I‘leCKOC YpaBHCHHC.
Perynﬂpmaunﬂ MMOJIHOT'O YpaBHCHHA METOJOM KapneMaHa-BeKya.

4. Kpaesas 3anaua ['mnb0epra.

KpaeBas 3amaua I'mnnOepra. IloctanoBka 3amaun. Perynmspusyrommii MHOXUTENb. 3amada
I'unebepTa anis ogHOCBsI3HOM obOsacTu. CBs3b 3a1a4 Pumana u I'nnsbepra.

5. CunHrynspHoe HHTerpajbHOE ypaBHEHHE c saapoMm [mibbepra. OOpaTHas KpaeBas 3ajaua
AQHATUTHYECKUX (DYHKIIMH.



CuHTyIsIpHOE HWHTErpajbHOE ypaBHEHHE C saApoM [mimbbepra. CBsA3b XapaKTEPUCTUUYECKOTO
ypaBHEHHS ¢ KpaeBoii 3anaueit [ minbp0epra. OqHopoaHnoe ypaBHenue. HeoqHopoaHoe ypaBHEHHE.
OO6parHas KkpaeBas 3a7aua aHATUTUIECKUX (PYHKITUH.

6. Teopemsl cylecTBOBaHMS U eqMHCTBEHHOCTH Kapareonopu

TeopeMbl CymeCTBOBaHUS H €AWHCTBEHHOCTH Kapareomopu st HOPMalbHOH CHCTEMBI
0OBIKHOBEHHBIX AU depeHITnaIbHbIX ypaBHeHUH. OO0OIIICHHBIC PEIICHUS.

7. DKBUBAJICHTHBIC OIIPEICIICHUS H3MEPUMBIX (DYHKITHIA.

OKBHUBAJICHTHBIC OMpeaeneHuss wu3MepuMbix ¢GyHknmi. CpoiictBa wmHTerpana JleOera.
OyHkMoHaNbHbIE MpocTpaHcTBa. [Ipoctpancrsa ['enbaepa. IlpocTpancTBa HHTErpUPYEMbIX 1O
JleGery dbyHKIIMIA.

8. O0001IeHHBIC TIPOU3BOTHBIC.

O0600611eHHbIe TPOU3BOHBIE. TpU SKBUBAICHTHBIX ompeaencHus. [ mip0epToBbl MPOCTpaHCTBA
0006menHo auddepennupyembix  Qynkumii. [lnotaeie MHOkecTBa. CemnapabeabHOCTb.
DOkBUBaJeHTHbIE HOpMHUPOBKHU. Cren 00o0meHHo-auddepenunyemMoil pyHKIUU Ha TpaHHULIC
00J1acTH onpeieeHHs.

9. Knaccuueckue u 00001IEHHbIE PELIEHHS KPAEBbIX 3a/1a4.

Kiaccuueckne u 0000I1IeHHbIE peleHrs KpaeBbiX 3aaad. CyliecTBOBaHHWE U €AMHCTBEHHOCTH
00001IIEeHHOTO PEeNIeHUs B IPOCTeiIeM ciryqae. [ maakocTh 0000IIEHHBIX pelIcH (BHYTPEHHSIS
u BOM3M rpanuilsl). Teopema Beinig o pa3noxeHu# mpocTpaHCTBA KBaIPATUYHO CYMMUPYEMBIX

(GyHKLIUH B IPAMYIO CYyMMY.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

JlonmosiHUTEIbHBIE IVIaBbl PYHKIMOHAJIBHOI0 AHAJIU3A U JIeMeHThI Ju(PepeHunaIbHOI
reoMeTpuu

Heab AMCHUNIMHBI:

Jlatb npejncraBiieHHe 0 T€OMETPUM MHOI000pa3uii U pUMaHOBOM I'€OMETPUU U UX (PU3NUECKUX
IPWIOKEHUSX; 1aTh MPEACTABIEHUE O TEOPUH HEOTPAaHUUEHHBIX CAMOCOIIPSKEHHBIX OIIEPaTOPOB
B TWJIL0EPTOBOM IPOCTPAHCTBE M O €€ MPUMEHEHHUAX K 3a/1a4aM MaTeMaTHYeCKOW (DU3UKH.

3agauu AMCHUIINHBIL:

- HAy4YUTh BBIYMCIATH 3HAUEHHUS PA3JIMYHBIX F€OMETPUUECKUX BEJIMYMH (JJIMHBI, YIJIBI,
IUIOLIA/Id, KPUBU3HBI KPUBBIX U I'ayCCOBA KPUBU3HA) B PUMAHOBOI r€OMETPUH;

- MO3HAKOMUTH C METO/IAMHU CIIEKTPAIHLHOTO aHAIN3a HEOTPAHUYEHHBIX CaMOCOIPSHKEHHBIX
OIIepaTOpOB.

Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YyYaIOIIMECs T0JIKHbBI

3HATh:

- OCHOBHBI€ MTOHATHUS TEOMETPUU MHOT000pa3Huii 1 pUMaHOBOI r€OMETPUH;

- OCHOBHBIE CBOMCTBAa M KOHKDETHBIE IPHUMEPBI HEOTPAHWYEHHBIX CaMOCOIPSKEHHBIX
OIIepaTOpOB.

yMeTb:

- HaXOJUTh JJIMHBI KPHBBIX, YIJIbI, IUIOLIAJM, TayCCOBY KPUBU3HY Ha PHUMAaHOBOM
MHOTro00pa3uH (B IByMEPHOM clly4ae);

- HaXOJUTh COOCTBEHHbIE (YHKIMU U COOCTBEHHbIE 3Ha4deHHs AUPPepeHInanbHbIX
OIIepaTOpOB, CBSA3aHHBIX C 3a/ladaMH MaTeMaTH4YeCKON (PU3HKH.

BJAaJ€Th:
- HaBBIKOM OCBOCHHMS OOJIBIIIOr0 00BbeMa I/IH(I)OpMaI_II/II/I;

- HaBbIKAMHU IMOCTAHOBKH HAYYHO-HUCCICAOBATCIILCKUX 3a/1aY.



Tembl U pa3aennbl Kypca:
1. banaxoBsl anre6psl. CriexTp.

banaxoBel anreOpel. Crektp. CrnekTp nuHeiHOro omeparopa. Kiaccudukamus omneparopos.
(DYHKI_[I/IOHEUIBHOG HCYUYHUCIICHUC. CHeKTpaJIbHaSI TCOpeMa JisI OI'PAHUYCHHLBIX OIICPaTOPOB.
CaoiicTBa HeorpaHuuyeHHbIX orepaTopoB. Teopema Croyna-Belepmrpacca. [IpoctpanctBo
MaKCHUMAaJIbHBIX HJIeaI0B 0aHAXOBOU anreOpsl.

2. IIpeo6pazoBanue I'enbdanma.

[TpeoOpaszoBanue I'envdanma. ['panuna lwiosa. Tonomorndeckne BEKTOPHBIC MPOCTPAHCTBA.
JIokanbpHO BBITYKJIBIE IPOCTPAHCTBA.

3. Teopembl 0 HENOJABUKHOM TOUKE U UX NpuMeHeHUsl. CrlaliHbl.

Teopembl 0 HEMOABMKHOW TOYKE M UX NMpuMeHeHHs. KBazunananutuyeckue Kiacchl (HyHKIUU.
Crnaitael. AnnpokcuManus criaitHamu. HekoppektHble 3a1auun. Perynapuzanus.

4. DnieMeHThI TU¢HEepPeHIIMATEHON TEOMETPHH.

Kpusbie Ha miockoctu U B npocTpancTse. ®opmyisl Opene.
[ToBepxHoctu. IlepBas kBagpaTuaHas hopma.

Kacarenpnas minockocts. Hopmaie. Bropas kBanpaTudanas hopma.
®opmynsl Beitaraprena. Koagdumnuents! cesznoctu. Teopema ["aycca.
Heob6xoauMeble 1 1OCTaTOYHBIE YCIOBUS U30METPUYHOCTH.

CasizHocTh Ha MHOT0OOpa3uu. KoBapuantnoe nuddepennupopanue.
I'eonesnueckue.

Kpyuenue u kpuBr3Ha.

PumanoBBI IMPOCTPAHCTBA. PrMaHOBEI CBSI3HOCTH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/leTHPOBaHHe B JKOHOMHKeE

I[OHOJIHI/ITCJILHI)IC rJ1IaBbl YUCJICHHBIX METOJA0B OIITUMHU3aIlUN

Heab AMCHUNIMHBI:

U3y4EHUE COBPEMEHHBIX I[IOCTAHOBOK ONTHMM3aLMOHHBIX 337a4 M OBJIAJICHUE METOJAaMU HX
peueHusl.

3agauu AMCHUIINHBIL:

. OBJIAJICHHUE CTYI€HTaAMH Ha4aJIbHBIX CBEICHMI 110 TCOPUH JIMHEMHBIX U HEJIMHEHHBIX 3a]1a4
JIOTIOJIHUTEIIbHOCTH, 110 TEOPUU BAPHUALMOHHBIX HEPABEHCTB U 10 TEOPUU IOIYOIPENEIECHHOIO
IIPOrpaMMHUPOBAHUS;

® an/Io6peTeHne TCOPECTUICCKUX 3HaHWUH 110 YCJIOBUAM ONTHUMAJIBHOCTH IJIA JIMHEWHBIX U
HEJTUHEHHBIX 3aJady  JOIOJHHUTCIBHOCTH, BapUallUOHHBIM  HCPABCHCTBAM u 3aJadyaM
MOJIYOIIPEACIICHHOI'O TPOTPaAMMUPOBAHUA,

. O3HAKOMJICHHE CTYJCHTOB C KOHEYHBIMU M UTEPALMOHHBIMUA METOJAMHU pELICHUs 3a7ad
JOTIOJIHUTEIIPHOCTH,  BAPUALlMOHHBIX  HEPaBEHCTB M 33Jad  IIOJYOIPENEICHHOIO
IIPOrpaMMHUPOBAHUS;

. OKa3aHMe KOHCYJIbTallMii M TOMOIIM CTyJEHTaM B TPOBEIEHHUH COOCTBEHHBIX

TCOPCTUUCCKUX U SKCIICPUMCHTAJIbHBIX HCCIIeNOBaHUM B o0ractu peUiCHUA OIITUMU3AIMOHHBIX,
HUI'POBBIX W PABHOBECHBLIX 3aJa4 IMIYTEM HX CBCIACHUA K 3adad4aM HOOIOJHHUTEIBbHOCTH,
BAapHaAllMOHHBIM HEPABCHCTBAM WJIA K 3a/la4aM ITOJYOIIPEACIICHHOI'O TPOrpaMMUPOBaHU.

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

O (yH1aMeHTaJIbHbIE MTOHATHS U OCHOBHBIE TEOPETUUECKHE PE3yIbTaThl B 00JIACTU OOIINX
ITOCTAaHOBOK ONTHUMHU3allMOHHBIX 3a/1a4;

W COBpPCMCHHBIC HpOGJ’ICMBI COOTBCTCTBYIOIINUX PaA3ACIIOB UYHUCICHHBIX MCETOJOB PCIICHUA
OIITUMH3AIIMOHHBIX 3aJa4,

0 IOHATHUA, AKCHOMBI, MCTOAbI AOKA3aTCJIBCTB M JOKA3aTCJIIbCTBA OCHOBHBIX TCOPEM B
pasaciiax, BXOoAAIUX B KypcC JIOHOJ'IHI/ITeJ'IBHBIe T'J1aBbl YUCJIICHHBIX METOJ0B OIITUMH3AIlNH,

] OCHOBHBIE CBOMCTBA COOTBCTCTBYIOIINX MATCMATHUYCCKUX 06’LeKTOB;



l AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKIIAIHBIX
OIITUMH3AaIIMOHHBIX 3aaa4.

yMeThb:

] IIOHATH IMOCTABJICHHYIO 3aa4y MNPUHATUA PCHICHUA U CBECTHU €C K OHHOﬁ U3 U3BCCTHBLIX
OIITUMHU3AIIMOHHBIX ITIOCTAHOBOK;

l HCIIOJIB30BaTh CBOM 3HAHHA [JId PCIICHUA (bYHI[aMeHTaJ'IBHBIX U [PUKIaAIHBbIX
OIITUMHN3AaIMOHHBIX 3a41a4,

O OLICHUBATh KOPPEKTHOCTh IIOCTAHOBOK 337124,
O CTPOr0 JOKa3bIBaTh WIKA OIIPOBEPraTh YTBEPKIACHUS;
O CaMOCTOSITEJIbHO HAXOAUTh aJITOPUTMBI PEIIEHUS ONTUMU3ALMOHHBIX 33Ja4, B TOM YHUCIIE

W HCCTAHAAPTHBIX, U IIPOBOAUTD X aHAJIN3,
il CaMOCTOATCIIbHO BUACTD CJICACTBHA IMMOJIYYCHHBIX PC3YJIbTATOB,

0 TOYHO MPEACTaBUTh MaTeMaTHUYECKHUE 3HaHUS B 00J1aCTH METO/IOB ONITUMU3AILIMU B YCTHOM
U TUCbMEHHOH dopMe.

BJIAJ1€Th:

l HaBBIKAMM OCBOEHHS 0O0JIBIIOr0 00beMa I/IH(i)OpMaLII/II/I H pCHICHUA 3aJda4 OIITHMH3AIUU U
OJIM3KUX K HUM IIOCTAaHOBOK (B TOM 4UCIIC, CJ'IO)KHBIX);

il HaBBIKAMH CaMOCTOSTEILHOMN pa6OTI)I 1 OCBOCHMH HOBbLIX NJUCIHUIIINH,

0 Ky.]'[BTypOﬁ IMOCTAHOBKH, aHallu3a U PCHICHUSA MATCMATHYCCKUX W NPHUKIAAHBIX 3adady,
Tpe6y}oumx A1 CBOCTO PCHICHUA HCIOJB30BAHUA MATCMATHUYCCKHUX IOAXOAOB U METOIOB
OIITUMHU3AIINHN U HpHKHaZ{HOﬁ MAaTEMATUKU,

l MPECAMETHBIM A3BIKOM BBIYHCIIUTEILHOM MAaTEMAaTUKH W HaBBIKAMU rpaMOTHOTI'O OITUCAHUA
peIcHrA 3aJa4d U MPEACTABJIICHHUA IMOJTYYCHHBIX PE3YJIbTATOB.

Tembl U pa3ensl Kypca:

1. KOHG‘IHLIG METOIbI peHIeHI/H[ J'IHHCfIHI)IX 3aJa4 JOIIOJITHUTEIBbHOCTH, OCHOBAHHBIC Ha Be)IYHII/IX
npeoOpazoBanusix. Meron Jlemke. Cxoqumocts MeTojia Jlemke.

Jonyctumble 0a3ucHbIe KOMIUIEMEHTapHbIE M MOYTH KOMIUIEMEHTapHble peiieHus. HauanbHbli
JOITYCTUMBIN TIOYTH KOMILJIEMEHTAapHBIN J1y4. [TpaBuiio oTnennenus komnoHeHT. Mcnonb3oBanne
VCKYCCTBEHHON IEPEMEHHOW NJIsl IOJIyYE€HUs HAyaJbHOI'O IMOYTH KOMIUIEMEHTapHOIO Jyya.
ITpumep pacueToB ¢ moMouIbo MeToaa Jlemke.

Koneunas cxogumocts MeTona Jlemke /it TUHEHHBIX oToOpaxenuii ¢ P-matpunamu. Koneunas
CXOJIMMOCTh MeTo/a JIeMke i1t 0TOOpakeHH# CO CTPOTO KOTIOJIOKUTEIbHBIMU MaTPHUIIAMHU.

2. Mertoanl BHYTpeHHeﬁ TOYKH IJId MOJTYOHIPECACICHHOTO ITPOrpaMMHUPOBaHU.



HrepannoHHble METOABl BHYTPEHHEH TOYKM I PEIIEHUM 3a4ad  IOJIYyOIPEJeIEHHOTO
nporpammupoBanus. [IpsMoil U 1BONCTBEHHBIH MYJbTUIUIMKATUBHO-OAphEpHBIE METOMABI IS
IIOJIYOIIPEIEIICHHOTO IIpOrpaMMupoBanusl. MeTroasl HbIOTOHOBCKOro Thma. I[lonsatue o merone
LEHTPAJILHOTO ITYTH.

3. ITocTraHoBka 3aaa4 JOITIOJIHUTCIIbHOCTH.

HcTounukn 3aga4 OOIOJIHUTCIIBHOCTH! JIMHENHOE U KBaApaTU4IHOC IIpOrpaMMHpPOBAHUC,
6I/IManI/I‘lHBIe HI'PBI, 3aJ1a491 PIHOYHOI'O PABHOBECCHA.

4. IlocTaHoBKa 3a/1a4M MOJIYOINPEAEIEHHOTO IPOrpaMMUpoBaHus. Teopus: 1BONCTBEHHOCTU AJIS
3aJa4 IOJIYyOIPENEIEHHOrO IPOrpaMMHUPOBAHUS.

DopMyIUpPOBKa 33a4U MOJIYONPENEICHHOIO MPOrpaMMUPOBaHUA. 3a/iada MOJyONpeeIEeHHOTO
KaK YaCTHBIH cilydaii 3a1a4u KOHHYECKOT0 MPOrpaMMUPOBaHHUA. 3a1a4a 0 MaKCUMaJIbHOM paspese
rpada, 3agaya KBa3WBBIIYKIOTO MPOrpaMMHUpPOBaHUs, 3ajaya O MUHHUMHU3AIMHU COOCTBEHHBIX
3HAYEHUI MaTPUIIbl KaK 3a/1a4¥l MOJIYONPEAeIEHHOTO MPOrpaMMHUPOBAHUSI.

[IpsiMast ¥ TBOMCTBEHHBIE 33U MOTYONPEACICHHOTO TPOrpaMMHUpOBaHusi. TeopeMsl o ciraboi
U CWIbHOM JBOWCTBEHHOCTH. YcinoBue Crneilitepa uid  3a4ad  HOJYONPEIEICHHOTO
nporpammupoBanus. KpailHue v HEBBIPOKJICHHBIE TOYKHM B IIPSIMOM M JABOMCTBEHHOM 3ajadax
MIOJTIYOTIPEIETICHHOTO TporpaMMupoBanus. HeoOXoauMeie W JOCTAaTOYHBIE YCIOBHS Ui TOTO,
9TOOBI TOYKA ObLJIa KpAHEH.

5. IlocTaHOBKM 3a/1a4 U UX CBS3b MCKIY c00010. YciaoBus CYIICCTBOBAHUA W CAUHCTBCHHOCTHU
peH_IeHI/Iﬁ A BapHMallMOHHBIX HCPABCHCTB. YcnoBus CyHICCTBOBAHUA U CAUMHCTBCHHOCTHU
peH_IeHI/Iﬁ JUISL HeIMHEWHBIX 3a7a4 JOIMOJIHUTEILHOCTH.

OnpeneneHue BapHAlMOHHOTO HEpPaBEHCTBA. 3ajadya MHUHHMH3AIWH U depeHIrpyeMoit
(GYHKIIMM HA BBIMYKIONH MHOXECTBE M 3aJa4a OTBHICKAHUS CEJIOBOM TOYM BBHIMYKIIO-BOTHYTOH
GyHKIIMM Kak 3aJa4yu peuieHuss BapUalMOHHOIO HepaBeHCTBa. HenuHelHas 3aaada
IOIOJIHUTEILHOCTH M 0000IIeHHas 3amaya JaonoJiHATelIsbHocTH. (OO000mieHHas 3agada
JOTIOTHUTEIFHOCTH  KaK YacTHBIA  cllydyail  BapuallMOHHOTO HepaBeHCTBA. (CBeneHue
BapHAIIMOHHBIX HEPABEHCTB U 3a7au AOMOJHUTEIBHOCTH K APYTUM 3a7auaM.

OcHoBHasi TeopemMa O  CYIIECTBOBAaHMUU  pEIIEHUS  BapUAllMOHHOTO  HEPaBEHCTBA.
[IceBIOMOHOTOHHBIE, MOHOTOHHBIE, CTPOT'O MOHOTOHHBIE M CUJIIBHO MOHOTOHHBIE OTOOPaKEHUSI.
BBITTyKJIOCTE MHOKECTBA PEIICHUN BapUAIMOHHOTO HEPABCHCTBA B CITydac TICEBJIOMOHOTOHHOTO
0T06pa)K€HI/I$I. CYHICCTBOBaHI/IC N CIWHCTBCHHOCTb pPCHICHUA ]I CHJIBHO MOHOTOHHOI'O
OTOOpaKEeHHUSI.

CyllecTBOBaHUE W EIMHCTBEHHOCTh PEUICHUS HEIMHEWHOW 3a/laud JIOTIOJIHUTEILHOCTH IS
CTPOT0 MOHOTOHHBIX OTOOpakeHUH. KOMoN0oKUTENbHBIE, CTPOTO KOMOJIOKUTEIBHBIC U CHIBHO
KOTIOJIOXKHTENIbHBIE 0TOOpaxkeHus. CyIIeCTBOBAHUE PEIICHHWH JJIS CTPOTO KOMOJIOKHUTEIBHBIX
OTOOpaXKEHHIA.

6. PazpemimMocTh IMHEHHBIX 33/1a4 JOTOJHUTEILHOCTU. BaxkHel e Ki1acchl MaTPUIL U UX CBSI3b
Mexay coOoi. CyliecTBOBaHHWE pEUIEHWH JUHEHWHBIX 3a7ad JOTOJHUTEIBHOCTH H HX
€TMHCTBEHHOCTb.

[ToHsATHS KOMITJIEMEHTapHOTO KOHYCa U KOMIUIeMeHTapHoro 0asuca. Kommiemenraptaas o01acth
3HaYeHUH Kak 00beIMHEHNE BCeX KOMIUIEMEHTapHbIX KOHYCcoB. [TonsaTus o Q u Q_0-marpunax.
BrimykiocTs KoMIUIeMeHTapHOU o0nacTy 3HaueHui At Q _0-maTpuil.



[TonoXuTenpHO ONpEACTICHHbIE U TMOJYONpPEICICHHBIE MaTPUIbI. S wu S 0-marpuupl.
[Tono>xxuTenbHO ompezeneHHas MaTpula Kak mojHas S-marpuua. [1onyMOHOTOHHBIE M CTPOIO
IIOJIyMOHOTOHHBIE MaTpHIbl, UX CBA3b C MOJHBIMU S U S O-marpunamu. KomonoxurenbHsle,
CTPOTO KOIIOJIO)KUTEJIbHBIE U CHJIBHO KOIOJIOXKUTENIbHbIE MaTpulpl. CBs3b CHMMETPHUYHBIX
KOIIOJIO)KUTENBHBIX M CTPOTO KOIOJOKUTEIbHBIX MaTpUll C IIOJIyMOHOTOHHBIMH M CTpPOTO
[IOJIyMOHOTOHHBIMM MaTpuniamMu. P u P_0-matpunp.

[TonoxxuTensHO onpeAesieHHbIE U ToTyonpeaeeHHbie MaTpullbl Kak Q u Q 0 maTpuibl. Ctporo
KOIOJIOKUTENbHBIC U P-MaTpuiipl kak Q-marpuiisl. ENMHCTBEHHOCTD pellieHus JUHEHHOM 3a1aun
JOTIOTHUTEILHOCTH JJIS1 TIOJIOKUTENBHO ONpeieNIeHHbIX U P-MaTpuil.

7. UnuciaeHHEIE MCTOJbl PCHICHUS BaPUALIMOHHBIX HCPABCHCTB. YuceHasle MCTObI PCHICHUA
HEJIUHEHHBIX 3aga4 JOIIOJIHUTCIIbHOCTH.

[TpOEKIMOHHBIN METOJT PEIICHHUs] BapHAIlMOHHBIX HEPABEHCTB. MeETOa JMHeapu3aluu s
pEIICHUS] BapUAIlMOHHBIX HEPABEHCTB. MeTo bl OLICHOYHBIX GyHKIMA. DyHKINS DYKYITUMBI |
€€ CBOMICTBA.

Onenounas QyHkuus OyKymMMbl JUId HETMHEHHOM 3aaun 1ONOIHUTENbHOCTH. CrienuaabHbIi
METOJI yCIOBHOTO TPaJveHTa JJIsi MUHHUMH3ALUU OIEHOYHOW (yHKIMU. OIeHOYHbIe (YHKINU
Manracapsna-Conogoa u @uiiepa-bypmeiictepa a1 HENMMHEWHBIX 33]1a4 JOTIOJIHUTEIBHOCTH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

HN30pannbie ri1aBpl Teopuu onTumuzanuu. [Ipuiio:kennsi TeOpuu IKCTpEeMyMa

Heab AMCHUNIMHBI:

JlaTh TipeacTaBiieHue O COBPEMEHHOM COCTOSIHUM TEOPUHU IKCTPEMATBHBIX 337]a4 U 00 OCHOBHBIX
ee MPHIOKEHUSX.

3agauu AMCHUIINHBIL:

- HAyYUTHCS BHIBOJIUTh HEOOXOIUMBIE YCIOBUS AKCTPEMYMa B PA3ITMYHBIX IKCTPEMAIbHBIX
3aa4ax (MaTeMaTUYeCKOro M BBITYKIIOTO MPOTPaMMUPOBAHUS, BAPUAITMOHHOTO UCYHUCIICHUS U
ONTUMAJIBHOTO YIIPaBJIEHHUs) HA OCHOBE MpUHIIKIIA Jlarpanxka 1 yMeTh UCCIEA0BaTh MOJYyUCHHbBIS
COOTHOIIICHUS;

- HAYyYUTBCA IPUMCHATb MCETOAbBI TCOPUHU ISKCTPEMyMa K 3aJa4aM OHNTUMAJIbBHOI'O
BOCCTAHOBJICHUS JIMHEHHBIX q)YHKI_II/IOHaHOB 110 HCTOYHBIM UCXOAHBIM JAaHHBIM.

Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YyYaIOIIMECs T0JIKHbBI

3HATh:

- MaTeMaTHYeCKHe MOCTAaHOBKHM OCHOBHBIX 3aJ1a4 TEOPUHU IKCTPEMYMa;

- HeO6XOI[I/IMBIe YCIOBUA DKCTPEMYMaA B INIAIKUX W BBIITYKJIBIX 3aJavdax 0e3 OFpaHI/I‘IeHI/Iﬁ u
3BpHCTH‘I€CKHI>i IMPUHIIHUIT HarpaHn(a BbIBOJa HCO6XO,Z[I/IMBIX YCJIOBI/Iﬁ 9KCTpEMyMa B 3a7a4ax C
OTpaHUYCHUAMMU.

yMeTb:

- pemiaTh 3aJaud Ha HAXOXJEHHE TOYEK OHKCTpeMyMma TIJafKuX (YHKIMA MHOTHX
MIEPEMEHHBIX;

- pemars 3aja4u JINHEWHOIO U BBITYKJIOTO MPOrPaMMHPOBAHHS;

- peraTh 3a7a4i BapualMoOHHOT0 MCYHCIeHU (ITpocTeiias 3a1a4a, 3a1a4a bosbiia, 3aniaua
Jlarpanxa);

- pelaTh 3aJa4r OIITUMAJIBHOT'O YIIPpaBJICHUA.



BJIA/1€Th:
- HaBBIKOM OCBOEHUS 00JIbIIOr0 00beMa HH(popMaIumy;

- HaBbIKaMHU IMOCTaAHOBKH HAYYHO-HUCCICAOBATCIILCKUX 3a1ay4.

TeMbl U pa3jesibl Kypca:

1. Beinykias ontuMu3anus U 1BOMCTBEHHOCTb.

DJIEMEHTHI BBIMYKJIOrO aHAJIM3a, BBIMTYKJIOW IBOMCTBEHHOCTH U BBIITYKJIOTO MCYUCIICHHUS.
JIBONCTBEHHOCTD B BBIITYKJIOM U JITHEHHOM ITPOTPaMMHUPOBAHUH.

JIsnynoBckue 3amaun. Teopema A.A. JIssmyHoBa.

2. Ilpunnun Jlarpanka B 3a1a4ax BapMallMOHHOTO UCYMCIEHUS M ONTUMAJIBHOTO YIIPABIICHUS.
ITpunnun Jlarpan»ka auis 1J1aIKO-BBITYKJIBIX 3a/1a4.
[Tpunuun Jlarpanska i 3agaun Jlarpanska BapualiMOHHOTO UCYUCIICHUS.

HpI/IHI_II/Il'I Harpacha AJIL 3ala4 OIITUMAJIBHOT'O YIIPAaBJICHUS.

3. YcnoBust 9KCTpeMyMa BTOPOTo MOPSI/IKa B MIIAJIKUX 3a/1a4ax.
['mankue 3amaun 6€3 orpaHUYCHHH.
FHaI[KI/Ie 3aaa4u C OrpaHU4YCHUAMU TUIIA PABCHCTB.

[nmankue 3amaud ¢ OrpaHWUYCHHWSIMH THUIA PABCHCTB W HepaBeHCTB (TeopeMa JleBuTHHa-
Muntotrnaa-OCMOIOBCKOTO).



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocrs: MaTtemaTudeckas (pu3uKka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

HNuTennekTyabHbIe CUCTEMBI YIIPABJIEHUSI B pOOOTOTEXHUKE

Heab AMCHUNIMHBI:

OBnaseHue CTyJIEHTAaMH OCHOBAMHU HWHTEIUICKTYallbHBIX CHUCTeM ympasieHus. [IpumoOperenue
HaBBIKOB 110 TNPOCKTUPOBAHUIO W AHAIW3Y AITOPUTMOB M TOAXOJOB pEUIEHUs 3ajady,
OPUEHTHPOBAHHBIX HA PUMEHEHUE B CUCTEMAaX YIIPABJICHUS POOOTOTEXHUYECKUMHU CUCTEMAaMH.

3agauyu AMCHMILINHBI:
. (dbopmupoBanre 6a30BBIX 3HAHUN B 00JIACTH TEOPHUHU YIIPABICHHUS;

® HpI/IO6peT€HI/IC TCOPECTUYCCKUX 3HaHHUI B 00J1aCTH MMOCTPOCHUSI KOTHUTHUBHBIX apXUTCKTYP
YIpaBJICHUS U pa3pa60TKe HUX OTACIBbHBIX qaCTeﬁ;

. OKa3aHWE KOHCYJIbTallMM M TOMOIIM CTyJEHTaM B IPOBEIEHUU COOCTBEHHBIX
TEOPETUYECKUX U IKCIIEPUMEHTAJIbHBIX HCCIEAOBAHUN B 00JACTH MHTEJUIEKTYaIbHBIX CHUCTEM
yIpaBJICHUS;

M HpI/IO6peTCHI/IC HaBBIKOB pf€ajindalli aJIropuTMOB IUIAHUPOBAHUA IIOBCACHUA U
MMPpEACTaBJICHUA 3HAHUI.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOIKHBI

3HATh:

0 MECTO U POJIb OOIKX BOIIPOCOB HAYKH B HAYUHBIX UCCIIEOBAHMSIX;

O COBpPEMEHHBIE IPOOIEMbl MaTEMATUKH, (PU3UKH, SKOHOMHUKH;

O TEOPETUYECKUE MOJIEIIN BEIYUCIUTEIILHON TEXHUKU U alITOPUTMOB;

O HOBEHIIINE OTKPBITHS B 00JIaCTH KOMIIBIOTEPHBIX HAYK;

0 MIOCTAHOBKY MPOOJIEM MaTeMaTHUYECKOT0 MOJICIIMPOBAHUS CIIOKHBIX CUCTEM;

O B3aMMOCBS3b U PYHIAMEHTAJIbHOE €JMHCTBO €CTECTBEHHBIX HAYK.

yMeTh:

O 3¢ (HEeKTUBHO MCIOB30BaTh Ha MPAKTUKE TEOPETUYECKUE KOMIIOHEHThl HAyKU: TOHSATHUS,

CYXK-ACHUA, YMO3AKIIIOUYCHUS, 3aKOHBI,



0 MpEICTaBUTh TaHOpaMy yHHUBEpPCAJIbHBIX METOJOB U  3aKOHOB COBPEMEHHOIO
€CTECTBO3HAHMUS;

O paboTaTh Ha COBPEMEHHOM 3JIEKTPOHHO-BBIUMCIIUTEILHONU TEXHUKE;

0 abcTparupoBaTbCcs OT HECYIIECTBEHHBIX (DaKTOPOB MpPH MOCIMPOBAHUU PEabHBIX
MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUI;

O IIJIAHUPOBATH MPOLECC MOACIUPOBAHUSA U BEIYUCIUTEILHOIO DKCIIEPUMEHTA.

BJIAJ€ETh:

O Hay4HOU KapTUHOW MUpa;

O METOAAMU  TIOCTAHOBKM  3aJad U 00pabOTKM  pe3y/lbTaTOB  KOMIIbIOTEPHOI'O
MOJIEJIMPOBAHU;

O HaBBIKAMU CaMOCTOSTEIBHOM pabOThI B TAOOPAaTOPHH Ha COBPEMEHHOMN BBIYMCIUTEIHHON
TEX-HUKE;

O METOAaMU MaTeMaTHYeCKOro MOJICIMPOBAHUS TOBE/ICHUS, PACCYKICHUNA U 00y4eHusl.

TeMbl U pa3jeiibl Kypca:
1. ApXuUTeKTypa CUCTEMBI YIIPABJICHUS POOOTOTEXHUYECKOM CUCTEMO

BBenenne. ApXuTeKTypa CHCTEMBI YIIPaBICHUS POOOTOTEXHUYECKOM cucTeMOi. CHCTEMBI
yIpaBJIeHUs, pOOOTOTEXHHKA, porpaMMHbie HHCTpYMeHThI, ROS, Gazebo, Matlab

YcroitunBocte mo JlsmynoBy. JluHeapusanusi HEMWHEHWHBIX MoAeNel pPOOOTOTEXHUYECKUX
CHCTEM.

2. YmpaBiasieMOCTh M HaOII0JaeMOCTh, CTaOWIU3UPYEMOCTh U JACTEKTUPYEMOCTh JIMHEHHBIX
MoJieJen

ynpaBJ’IHCMOCTb u Ha6J'IIOI[aeMOCTB, CTa6I/IJ'II/I3I/IpyeMOCTL n  JACTCKTUPYCMOCTDb JIMHEMNHBIX
MOJETIeH. Pemenue HI/IHCI\/’IHO'KBaI[paTI/ILIHBIX 3agaq OIITUMAJIBHOT O YIIpaBJICHUA

praBJ’IHeMOCTB 151 Ha6J'IIOI[aeMOCTB, CTa6I/IJ'II/I3I/IpyCMOCTL U JCTCKTUPYEMOCTD, JIMHENHO-
KBaApPATUYHBIC 3aa4U, OIITUMAJIBHOC YIIPABJICHUC.

Pemenne 3aaad OIITUMAJIBHOT'O YIIpaBJIICHUA - BBIYUCIIUTCIIBHBIC OKCIICPUMCHTHI.
BrraucnurenpHbIe OKCIICPUMCHTBI JJIA OITUMAJIBHOI'O YIIPaBJICHUS

3. anaBnﬂeMHe JIMHEITHBIE JUHAMHUYCCKUE CUCTEMBI C ITIOMEXaMU

praBJ’I}ICMLIC JIMHEMHbIE IUMHAMUYECKHIE CUCTEMBI C IIOMEXaMHU. HOCTpOCHI/IC (I)I/IJ'ILTpa BI/IHepa-
Kanmana JUUISI TUHEWHBIX MoJIenei p06OTOTCXHI/IquKI/IX CUCTEM. praBHHeMHe JIMHEHbIE
JANHAMHUYCCKUC CUCTEMBI C IOMCXaMU, (I)I/IJ'ILTp BI/IHepa-KaHMaHa

Pemenue 3aay ynpaBieHus Juisi pPOOOTOTEXHUYECKOM CUCTEMBL. PerieHue 3amau c
HCITOJIh30BaHWEM TOTOBOM MojieNu U cpeabl Matlab



4. [InanupoBaHKe B KOHTEKCTE YIPABICHUS POOOTEXHUYECKUMHU CUCTEMAMU

HJ'IaHI/IpOBaHI/Ie B KOHTCKCTC YIIPABJICHHA pO6OTCXHI/I‘ICCKI/IMI/I CHUCTEMaMU. MCTO,I[BI pemCHuA
3aJlavy IIJIaHUPOBAHUAA. MCTOI[BI peIICHUA 3aJa4u IIAHUPOBAHUA, IIJIAaHUPOBAHUEC
IMOBEACHMS U IJIIAHUPOBAHUC TpaeKTopI/Iﬁ.

ANTOPUTMBI TUTAHUPOBAHMS TpaekTopuil B crarndeckoit cpene A*, JPS, Theta*, LIAN, PRM,
RRT.

AJTOPUTMBI TUTAHHUPOBAHUSI TPAEKTOPUH B cTaTudeckoi cpene LPA*, D*, D* Lite.
5. Beenenue B koruutuBHble apxutektypsl (KA) ynpasnenus PTC

BBenenue B xoruutuBHble apxutektypbl (KA) ynpasnenust PTC. O630p cymectByromux KA u
uX (PYHKIIMOHATBHBIX 0COOEHHOCTEHA. KoruutuBHblE  apXUTEKTYpbl,  SNU30JUYECKas],
npolenypHas U JeKiapaTHBHas BHAbl HaMiATH, pabodas MaMATh, ICUXOJIOTHYECKUE
9KCHEPUMEHTHI

Oyukiun KA: nmamsate u oOydenune. Mojenu mnpeacTaBieHHE 3HAHUM, METOJbl MAIIUHHOTO
00y4eHHUsl B KOHTEKCTE TNIAHUPOBAHUS MTOBEICHUS

ANTOPUTMBI O0YYEHHUsSI MepapXHuecKas BpeMEHHas MaMmsiTh, 0aileCOBCKHI BBIBOJ, O0OydeHHUE C
IOAKPEIUICHUEM.

Ocnosurie KA Soar, ACT-R, STRL.

KoruuTtuBHBIE MO/IEH B POOOTOTEXHUYECKUX CUCTEMAaX. bBHONOrMYeCKH H  ICHUXOJIOTHYECKU
paBoI0100HBIE MOJIEINTH, 3HAKOBAasi KAPTUHBI MUpa, apxuTekTypa STRL



AHHOTAUMH K pa0d04YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

HNHTEpHET-TEXHOJIOTHH U Pa3padoTKa CEPBUCOB

Heab AMCHUNJIMHBI:

OcBocHHE CTYACHTaMH COBPEMCHHBIX TEXHOJOTUH pa3paboTku s Internet, TPUHIUIIOB
co3aHus Opay3epHBIX MPUIIOKEHHUH, Web-CepBHUCOB B CalTOB, a TaKXke (OPMUPOBAHUE 3HAHUH O
0€30MacHOCTH Y MPOJABUKEHUU CANTOB.

3agauu AMCHUIINHBIL:

o (dbopMHupoBaHKE 3HAHUI O TPUHIUIIAX U COBPEMEHHBIX HHCTPYMEHTApUU Pa3pabOTKH s
web;

° (bopMupoBaHUEe HABBIKOB YCTAHOBKH M KOH(OUTYpUPOBaHHs Web-CepBEepOB;

° n3ydeHne 60a30BBIX MPUHIUIIOB O€30MacHOM pa3padoTKu A web;

° U3y4eHHE MPHUHIMIOB (YHKIHOHUPOBAHUS Web-CaliTOB M CEPBHCOB;

° M3y4eHUs CIIoco0OB CO3/IaHMs M Pa3BEPTHIBAHUS Web-CepBHCOB.

ITepeyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs 0 JUCHUILINHE (MOAYJIIO)

B PE3YIbTATC OCBOCHUA TUCHUIIJIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATh:

[ [IpuHIMIIBI TOCTpOEHUST Web-TIpUToKeHni;

O [TpuHIUIBI GYHKIIMOHUPOBAHHS OCHOBHBIX MPOTOKOJIOB, UCMONb3yeMbIX B IHTepHeTE;
0 SI3BIKH pa3METKH U TIPOTPaMMHUPOBAHUS 111 Web;

0 [TpuHIMIBI GYHKIIMOHUPOBAHUS Web-CepBepOB.

yMeTb:

O PazpabaTbiBaTh Oe30macHble TPEX3BEHHBIE Opay3epHbIe TPUIOKEHHUS;
0 Paz6uparbcs B ayxom JavaScript-kose;

O Hcnonb30BaTh cOBpeMEHHbIE KIIMEHTCKUE U CEpBEPHbIE OMOINOTEKH;
O PazpabaTbiBaTh OHOCTPAaHUYHBIE PUIIOKEHUS;



0 HacrtpauBate Windows u Linux web-cepBepsl.

BJIaJIeTh:
0 WHCTPYMEHTaMHU pa3paboTKu st web;
O MHCTPYMEHTAaMH OTIIaAKK 1 npodurpoBanus JavaScript.

Tembl 1 pa3aeJibl Kypca:
1. IlpuHnuns! GyHKIMOHUPOBAHUS CETH UHTEpHET. AyTeHTU(UKALMSA U aBTOPU3ALHS
1. [TpuHIMIBEl GYHKIMOHUPOBAHUS CETH UHTEpHET U Web

a. Beenenne B Web: apxutektypa ximeHt-cepsep, runeprekct, HTTP, URI/URL/URN,
cratnueckue W nuHamuueckue pecypceel. HTTP 1.0 m 1.1, HTTP-ceccun, mertonsr (verbs),
UIEMIIOTEHTHOCTD, 6e30macHocTh. HTTP 3anpoc u oTBeT, kK061 0TBeTa (Status codes). [TapameTpsl
u cookies. [Ipyrue npotokonsl Internet: FTP, SMTP, POP3, IMAP, NNTP

2. AyTteHTuduKanys 1 aBTOpU3alus

a. ABropmzanst u ayreHtudukanmus B web: Basic, Digest, OAuth. OAuth 1 u 2.
ABTtopu3zaius cropoHHUM cepBucoMm (pumep). HTTPS, cepruduxarst

3. Kimuentckuii kog Web-nipriioxxeHuit

a. Cratnueckuii s3p1k web: ¢opmarer SGML, HTML, XML, xHTML. Crpykrypa html-
JOKyMeHTa, 0a30BbIe TeTH pa3MeTku, 00bekThl, META. @opMbI U UX CBS3b C IapaMeTpamH.
Uepapxust DOM. Jlpmwxkku Opaysepa. OtpucoBka HTML Opayszepom. Mmena, arpuOyThl,
unentudukatopsl. CSS, BKIIOYEHUE CSS, CHHTAKCHUC, CEJIEKTOPHI

b. OcHoBel JavaScript: Bximrouenne B JokyMeHT. OCHOBBI CHHTAaKCHCA, THUIBI JaHHBIX,
00BeKkThl, QyHKIHMH, nporoTunbl. Pabota ¢ DOM. Debug u mpodunmupoBanue B Opaysepe.
bazoBele omepanuu ¢ MaccuBaMu M oO0bekTamu, map-reduce. 3ambikanus, callback-(yHkium.
Hckirouenus

C. Bosmoxnoctu JavaScript: O6pabotunku coObITHii, event bubbling. CriocoOs! 1 mopsiaok
3arpy3Ku CKpHITOB, async scripts. cookies u WebStorage. [lonsitue Web-cepsuca. Ajax. JSON u
XML. WebSocket

d. OcHoBel HTMLS: Taru ynpasauénusie u gobdasnensbie. Canvas. Drag-and-drop. Cross-
document messaging. Microdata and semantic web, geolocation. SVG, MathML

2. OcHoBbl s13b1ka Go 1151 pa3zpaboTku cepBucoB. [Ipukiagnas kpunrorpadus. beomacHocTs

4. OcHoBsI s13b1Ka GO /17151 pa3pabOTKK CEPBUCOB
a. Jlunamuueckuii KOHTEHT, adaonu3anus. Web-cepsepsl
b. Beenenue B Golang

C. AcuHxpoHHas paboTta



d. Pabota ¢ nuHaMHUYeCKUMU JAaHHBIMH U IPOU3BOIUTETHHOCTD

e. [Tpunuuns! REST. Ilpumep ncnonb3oBanus u co3nanus REST-cepsuca

5. [Ipuknannas kpunrorpadus

a. Kpunrorpadus ¢ otkpsiTeiM KimouoM. Ceprudukarsl. HTTPS.

6. OCHOBBI TECTUPOBaHUS 0€301TACHOCTH

7. MopenupoBaHue yrpo3. be3omnacHocTh B )KU3HEHHOM IIHKIIE TIPOTyKTa

a. be3zonacHslit oruH, xpanwiuiina naposieid. SQL-unbexkuuu. Cross-Site Scripting (XSS).

Cross-Site Request Forgery. Session Forging/Hijacking. E-mail Header Injection. Directory
Traversal, ucrionp3oBanue .htaccess. Exposed Error Messages



AHHOTAUMH K pa004YuM NPOrpaMMam M CHUIINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

HUcnanckuii 361K (ypoBeHnb Al)

Heab AMCHUNIMHBI:

@opMHUPOBaHUE MEXKKYJIBTYPHOH MpOEeCCHOHATHHO-OPHEHTUPOBAHHON KOMMYHUKAaTUBHOU
KOMIIETEHIIMM Ha HadajibHOM ypoBHe Al (mo oOmieeBpomeickol IIKane ypOBHEH BilaJieHUS
MHOCTPAaHHBIMU SI3bIKAMU) JUISl PELIEHUS COLUAIbHO-KOMMYHHUKATHBHBIX 3a/lad B pa3IM4YHBIX
o0macTsax OBITOBOH, KYIbTYPHOM, MPOGECCHOHATFHON U HAYYHOU JEATEILHOCTH MPU OOIIEHUH C
3apyOeXKHBIMU TTAPTHEPAMH, a TaKXKe JIJIS TadbHEHIIIero caMooOpa3oBaHusI.

3agauyd AUCHUILINHBI:

3amaun dbopmupoBaHUs MEKKYJIbTYPHOU npodeccrnoHaIbHO OPUEHTHUPOBAHHOMN
KOMMYHUKATUBHOM KOMIIETEHIMA COCTOAT B TOCJIEIOBATEIBHOM OBJIAJICHUU CTYyJICHTaMHU
COBOKYITHOCTBIO CYOKOMIETEHIIUN, OCHOBHBIMU U3 KOTOPBIX SIBIISIOTCS:

— JUHTBUCTUYECKAsE KOMIIETEHIMS, T.€. CHOCOOHOCTh aJ€KBAaTHO BOCHPHUHUMATh U
KOPPEKTHO MCIIOJb30BaTh €AMHUIIBI pEYM Ha OCHOBE 3HAHUH O (POHOJOTHMUYECKUX,
IrpaMMaTHYeCKHX, JIEKCHYECKUX, CTHJIMCTHYECKUX OCOOCHHOCTSX U3y4aeMoro s3bplka (B
CPaBHEHMHU C POIHBIM S3BIKOM);

- COLIMOJIMHIBUCTUYECKAsT KOMIIETEHIUS, T.€. CIIOCOOHOCTh aJE€KBAaTHO HCIOJIb30BaTh
peanuu, (OHOBBIE 3HAHUS, CUTYaTUBHO 00YyCIIOBIIEHHbIE (POPMBI OOIICHHUS;

- COINMOKYJIbTYPHAsA KOMIICTCHLUSA, T.C. CIIOCOOHOCTh YUYUTBIBATH B O6H_IeHI/II/I PCUYCBLIC U
MOBCACHYCCKUEC MOJCIIN, TIPUHATHIC B COOTBeTCTBy'IOIJ_Ieﬁ KYJBTYpPE;

- conuajibHass KOMIICTCHIMA, T.C. CIIOCOOHOCTE BSaHMOHeﬁCTBOBaTB C IIapTHEpaMHu I10
06IH€HI/II-O, BCTYIIaTh B KOHTAKT U MOAJACPKUBATH €TI0, BJIaJICA H€O6XO}II/IMI)IMI/I CTPATCrusiMu,

- CTpAaTCTrNYCCKasad KOMIICTCHI U, T.C. CIIOCOOHOCTh MMPUMCHSATDH PAa3HbIC CTPATCTUUN — KaK IJIA
IIOHUMAaHUuA YCTHBIX/HI/ICLMeHHBIX TCEKCTOB, TaK U JIA IIOAACPKAHUA YCIICIIHOT'O B3aUMOJEHCTBHUS
npu YCTHOM/HI/ICBMCHHOM O6H_ICHI/II/I;

— JTUCKYpPCUBHAsI KOMIIETEHIIMSI, T.€. CIIOCOOHOCTH OCYIIECTBIIATh KOMMYHHUKAIUIO C YYETOM
MHOKYJIbTYPHOTO KOHTEKCTA;

- 06mas{ KOMIICTCHI M, BKIIIOYArOIIad Hapsagy CO 3HaHHUAMHU O CTpaHC W MHUPC, 00
O0COOEHHOCTSX SI3BIKOBOM CHCTEMBI TaK)K€ U CIHOCOOHOCTB paciipiaATb U COBCPIICHCTBOBATH
CO6CTBCHHyIO KapTUHY MHpPa, OpPpUCHTUPOBATLCA B MEIUMHBIX MICTOYHUKAX PIH(I)OpMElI.[PIPI;



- MEXKYJIbTYpHasi KOMIIETCHIIMS, T.€. CIIOCOOHOCTh JOCTHUYb B3aUMOIOHMMAHUS B
MEXKYJIbTYPHBIX  KOHTAaKTax, MCIOJb3ysd BECh AapCeHaJl YMEHHMM U1 pealu3aluu
KOMMYHUKAaTUBHOT'O HAMEPEHUS;

- KOMIICHCATOpHAasA  KOMIICTCHIHA, T.C. CIIOCOOHOCTh  M30€XKAaTh HCAOIIOHUMAaHMA,
mpeoaoji€Tb KOMMYHHKaTHBHBIfI 6apbep 3a CYCT MCIIOJIB30BaHMsA HU3BCCTHBIX PEYCBBIX U
MCTAasA3bIKOBBIX CPCICTB.

IlepedyeHb MIAHMPYEMBbIX Pe3yJIbTATOB 00YUYEeHHUS N0 JUCHMUILIMHE (MOTYJII0)
B pe3ynbrare ocBOSHUS TUCIUTUTHHBI 00yUYaIOITHECsT TOKHBI
3HATh:

- OcHoBHBIE (aKTHI, peaii, UMEHA, IOCTONPUMEUYATETbHOCTH, TPAAUIINN HCTIAHOS3BIYHBIX
CTpaH;

- HCKOTOPLIC JOCTHIKCHUS, OTKPBITHA, COOBITHS U3 00JIACTH HUCTOPUH, KYJIIbTYPBI, [IOJINTUKH,
COIIMAJIbHOM JKU3HHU HCIAaHOS3bIYHBIX CTpaH;

- OCHOBHBIC Q)OHGTH‘ICCKI/IG, JICKCUKO-TPAMMATHUUYCCKUC, CTUJIMCTUYCCKUC 0COOEHHOCTH
HCIIaAHCKOI'O sA3bIKa U €T0 OTIIMYHEC OT POAHOI'O A3bIKA,

- OCHOBHBIE Pa3JIM4Ms NUCbMEHHON U YCTHOU PEYH.

yMeThb:

- HOpO)I(,I[aTB AACKBATHBIC B YCJIOBUAX KOHerTHOﬁ CUTyauu O6H.I€HI/I$I YCTHBIC U
INMCHbMCHHBIC TCKCTHI,

- peann3oBaTh KOMMYHHKATHBHOC HaMEpPEHHE C II€JbI0 BO3JCHCTBHS Ha MapTHEpa IO
OOILIEHHUIO;

- AACKBATHO NOHHUMATh U UHTCPIIPETUPOBATE CMBICI U HAMCPCHUC aBTOPaA IMPHU BOCHPUATHH
YCTHBIX U MMCbMCHHBIX aYTCHTHYHBIX TCKCTOB;

- BBIABJIITH CXOACTBO U pa3JINYHA B CUCTEMAX POAHOTO U NHOCTPAHHOTO A3bIKA,

- MPOSABIIATH TOJEPAHTHOCTh, SMIIATHIO, OTKPBITOCTh M JpPYKEMoOue IMpu OOIIEHUU C
IIPEACTABUTEISIMU APYTON KYJIbTYpPHI.

BJIa/1eTh:

- MexKynbTypHOU poeCCHOHAIBHO OPUEHTUPOBAHHOM KOMMYHUKATUBHOM
KOMIIETEHIIMEN B pa3HBIX BUJIaX PEYEBOM ACATEIBHOCTH HA YPOBHE Al;

- COLIMOKYJIFTYPHOM KOMIETEHLIIMEN U1 YCHEIIHOTO B3aMMOINOHMMAHHS B YCJIOBHAX
OOIIEHUS C MPEICTABUTEISIMU APYTON KYIbTYpHI;

- Pa3IMYHBIMU KOMMYHUKATUBHBIMHU CTPATCTUSAMU,
- yLIC6HBIMI/I CTpaTerusiMu U1 OpraHu3aluu CcBOEH y‘{C6HOI>'I JACATCIIbHOCTH,

- cTpaTerussMu pedleKCuM ¥ CaMOOIEHKH B IEJISX CaMOCOBEPIICHCTBOBAHMS JTHYHBIX
Ka4deCTB U JIOCTIKCHHIA,



- pa3HbIMH NIPUEMaMH 3alIOMUHAHUS U CTPYKTYPUPOBAHUS YCBaWBa€MOT0 MaTepuaa;

- I/IHTepHCT-TeXHOHOI‘I/IHMI/I JJIsL BBI60pa OINTUMAJIBHOI'O PCXKUMaA MMOJTYYCHHU A I/IH(I)OpMaI_II/II/I.

Tembl U pa3aennl Kypca:
1. 3HaKOMCTBO, MPEACTABICHUE, AHKETHBIEC IaHHBIC

KoMMyHHKaTHBHBIE 3allaud: TO3I0POBATHCS, MPEACTABUTHCS, MO3HAKOMHTHCS, MOMPOIIATHCS.
Co00muTh/3aNpOCHTh TIEPCOHATBHBIC JaHHBIC. Paccka3zaTth o cebe, o cembe. [IpomsHecTn
dbaMuuio 1mo OykBam.

Jlexcuka: aHKeTHbIe naHHbIe. Popmyibl BexIuBocTH. [Ipodeccun. HanmonanbHOCTH, CTpaHBI,
ropoJa.

FpaMMaTI/IKaZ IOPAOOK CJIOB B MPCATOXKECHUU. JImunple MecTonMmeHus. I'maron ser. KaTeFOpI/IH
poaa u 4uciia. ApTI/IKJ'IB. BOHpOCI/ITeJIBHBIC MCCTONUMCHHMUA.

donernka: ImpaBuJjia YTCHHUA U ITOCTAHOBKH YAAPCHUA. I/IHTOHaHI/IfL
2. UcrmaHosI3e19HbBIC CTpaHBbI. H3BecTHBIC TUMYHOCTH UCIIAHOSA3BIYHOTO Mupa.

KoMMyHUKaTHBHBIE 3aJayd: OIKMCATh YEJIOBEKa, PacCKa3aTh/pacCIpOCUTh O BHEIIHOCTH H
Xapakrepe.

Jlexcuka: uBera. Crtpanbl. IlpunararenbHble A ONUCAaHUS BHEIIHOCTM U XapakTepa.
dopmarnbHble 1 HepopMaTbHbIE POPMYIIBI IPUBETCTBUS U MPOIIAHUS.

I'pamMmMartyka: UM IpUIAraTeIbHOE, APTUKIIb, YACIUTEIIbHBIE.
@doHeTuKa: paBuiia YTeHUs (IPOJAOKEHNE), UHTOHALIMSL.

3. Topon. OOmectBenHble Mecta. OpueHTupoBaHue B ropoje. Mcmanus: reorpagus,
aIMVHHUCTPAaTUBHOE YCTPOUCTBO.

KoMmyHuKaTHBHBIE 3a/1aui: 0003HAYUTH/PACCIIPOCUTh O MECTOHAXOXKJICHUHU, MOKa3aTh JIOPOTY.
3anpocuTh/nath KpaTkoe omucaHue mpeamera. CHpPOCUTh W OTBETUTh O MPHUHAIC)KHOCTH
npeamera. CipocUTh O BPEMEHH W JaTe. 3alpocuTh WH(OpMAIMI0O 0 BpeMEHU paboThl My3es,
YUPEKICHUS.

Jlexcuka: 0003HaueHMs Ha 11aHe ropoJa. [lpocTpancTBeHHbIE TpeIOTH U Hapeuus. J|Hu Heaemu.
YacoBoe BpeMs.

I'pammaruka: rnaron haber, rmaron estar. IlepBoe chHpsbkeHHE TPaBUIBHBIX —TJ1aroJioB.
Bomnpocurenbubie Mectoumenus (0606menne). UucnuTenbHble.

4. I'eneanoruueckoe aepeBo. Cembsl.

KOMMYHI/IKaTI/IBHLIC 3aJla4yM; ONHCaTh CEMEUHEIE (I)OTOFpa(I)I/II/I. PaccxasaTL/paccnpochL CTCIICHHU
poAacTBa, o CEMEMHOM II0JIOJKEHHMHU. PacckazaTh 0 IIOBCETHEBHBIX ACHCTBUAX.

Jlexcuka: crenenu pojactsa. [Ipodeccun (06001menne). BeipakeHus ¢ riarojaMu UMETh U JIe1aTh.

['pamMaThka: BTOpO€ U TpPEThe CHPSHKCHHUE TPABUIIBHBIX TJIAroJioB. [IpUTsDKaTETbHBIC
mectoumenus. I'maronsl hacer, ir, salir.



5. Ilpaznuuku B Mcnanuwm, JlatnHckoir Amepuke u Poccun.

KoMMyHMKaTHBHBIE 337auu: clipamiuBarh paspemeHus. CoriacuTbes Uil oTKazath. [lonpocuth
00 ycnyre. Hammucats oTKpBITKY. Pacckazats/paccripocuTh O Mpa3aHHKE.

Jlekcuka: wmecsupl. HasBanust mnpasgHukoB. [lokenmanus. DneMEHTHl mei3axa. DJIEMEHTHI
HallMOHAIBHOM KyXHHU. CyIIECTBUTEIbHBIE, 0003HAYAIOIITUE TIPHEM TTHIIIH.

['pamMMaTuka:  OTKJIOHSIOIIMECS  I1arojbl.  [Jlaronbl  WHAMBHIYAIBHOTO  CHPSKCHHS.
Nutencudukatopsl muy, mucho. Para + nndpunuTus.

6. Pactiopsiiok aus. Yxox 3a co6oit. [loBcenHeBHBIC Nea.

KoMMmyHUKaTHUBHBIE 33]1a4M: paccka3aTbh O CBOEM OOBIYHOM JHE, PACCIIPOCUTH O PACHIOPSIKE JIHS.

Jlexcuka: rpymnmna riaaroyios, 0003Ha4arOIIUX OBCETHEBHBIC NeicTBUsA. Hapeune normalmente u
couetanwue soler + HHPUHUTHB. BoipaskeHus: JOTKEHCTBOBAHUSI.

['pammMatuka: BO3BpaTHble MecToMMeHHUs. [lepexomHble minaronbl (BBeaeHue). [lpemnoru c
WH()UHUTHBOM.

7. Onexna. Mona. [Ipo6iiemsr noTpebieHust.

KOMMYHI/IKaTI/IBHLIe 3aavu: MOKYIIKa OACKABI - CIIPOCUTH O LICHEC U pasMepe. Bectu guanor B
marasuHe. Pacckazath o HCO6XOI[I/IMLIX TpaTax.

Jlexcuka: mnpeamerbl auyHOM rurueHsl. llpeamersr oxexabl. CoueraHus, 0003HaYawoIIKE
Marepuai. ['1arosns! HageBaTh, CHUMATh, O1€BAThCS.

['paMmartuka: BO3BpaTHBIE TJIArojibl (B TOM 4YMcIe OTKIOHsromMecs). Yuciurensubie 50-1001.
VYkazaTelbHbIe MECTOMMECHHUSI.

8. Bkycsl, npuBbIYKU. 3HAaKOMCTBO B HHTepHeTe. Criopt. [Torona.

KoMMmyHUKaTHBHBIE 3a/1a4i: paccKa3aTh/pacClpoOCUTh O BKycax M MpHUBbIUKax. Bectu aumanor o
MOTOJIE ¥ BPEMEHaxX rojia, o kiumare. OnuchiBaTh HEKOTOPBIe BUJBI criopTa. [lo3HaKOMUTHCS U
MOOOIIATHCSI B UHTEPHETE.

Jlexcuka: BpemeHa roja. Knumart. IIpuponnsie sienenus. Buasl cnopta. ['marosnsl, Belpaxxaroniye
BKYCBI.

I'pammaTuka: TMYHBIE MECTOUMEHUS B AaTEIbHOM Majexe. /[BoliHoe oTpunanne. Hapeuue.
9. Ena. CpennzemHoMopckast nueta. [Ipaznqauunsiii cron. Penentsl. [Tokynka npoaykTos.

KOMMYHI/IKaTI/IBHI)IC 3aaa4u: KYIIUTb IMPOAYKTbBI B Mara3duHE WM Ha PBIHKC. 3aHPOCI/ITI>/)IaTI)
uH(pOpMalLKIO O IPUBBIUKAX B ef1e. Pacckazare o perenre.

Jlexcuka: BoipaxkeHre HeoOxoauMocTu. [IpoaykTel, oBomu, GpykTel. Mepsbl, ynakoBku. Perentst
OPUTOTOBNIEHUS MUIIM. ['Jaronel, oOo3HayvaronMe ACHCTBUS, CBSA3aHHBIE C HPUTOTOBICHHEM
ALY,

['pammatuka: rimaron ¢ HGUHUTHBOM. KoHCTpyKIus ir a ¢ muHUHUTHBOM. CTENeHH CpaBHEHUS
npusaraTeabHbIX. Bockiunanus.

10. 3npaBooxpanenue B Mcmanuu. [Ipuem y Bpaua.



KommyHukaTtuBHbIE 3a7aun: chopMynupoBath nosxkenanus. Hazpars yactu tena. Bectu nuanor y
Bpaya. PacckaszaTh 0 4eM-To, 4ero Thl HUKOT/Ia HE JeJIajl U O TOM, UYTO YK€ B KU3HH CJlIeTal.

Jlekcuka: rpymnma CyLIIECTBUTEIbHBIX, OOO3HAYAIOMIMX YaCTH Tela, (U3UYECKOe COCTOSHUE
yenoBeka. [loxenanusa. MenuuuHcKkue TEpPMUHBI.

I'pammaruka: Preterito Perfecto Compuesto - oOpa3zoBanue u ymnotpeOnenue. I[lpenmoru
(06o06mmeHue).



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

Hcnanckuii 361K (ypoBeHb Al+)

Heab AMCHUNIMHBI:

@DopMHUpPOBaHUE MEXKYIBTYPHOU TNPO(EeCcCHOHANBHO OPUEHTUPOBAHHOH KOMMYHUKATHBHON
KOMIIETEHIIMM Ha HadajibHOM ypoBHEe Al+ (mo OOmieeBpomnelickoi miKane ypoBHEH BilaJieHUS
MHOCTPAHHBIMU SI3bIKAMU) JUISl PELIEHUS COLMAaIbHO-KOMMYHHUKATHBHBIX 3a/lad B pa3jIM4YHBIX
00JacTsax OBITOBOM, KYIbTYPHOU, TPO(HECCUOHATLHOW W HAYYHOU NEATEIHbHOCTH TP OOIIECHUH C
3apyOeXKHBIMU TTAPTHEPAMH, a TaKXKe JIJIS TadbHEHIIIero caMooOpa3oBaHusI.

3agauyd AUCHUILINHBI:

3amaun dbopmupoBaHUs MEKKYJIbTYPHOU npodeccnoHaIbHO OPHEHTUPOBAHHOM
KOMMYHUKATUBHOM KOMIIETEHIMA COCTOAT B TOCJIEIOBATEIBHOM OBJIAJICHUU CTYyJICHTaMHU
COBOKYITHOCTBIO CYOKOMIETEHIIUN, OCHOBHBIMU U3 KOTOPBIX SIBIISIOTCS:

— JIMHI'BUCTUYCCKAass KOMIICTCHIUA, T.C. YMCHHC aJACKBATHO BOCIIPUHHUMATb U KOPPEKTHO
HCIIOJIb30BaTh CAWHHUIBI pPCYHM HaAa OCHOBC 3HAaHUM O (I)OHOJ'IOFI/I‘IGCKI/IX, I'paMMaTHYCCKUX,
JJICKCUYCCKUX, CTHIIMCTHYCCKUX 0COOEHHOCTSIX N3Yy4aeMOT'O A3bIKa,

— COLIMOJIMHTBUCTUYECKAs] KOMIETEHIMSI, T.€. YMEHHUE aJIeKBaTHO HCIOJb30BaTh pEalIvH,
(OHOBbIE 3HAHUS, CHTYaTUBHO 00YyCIIOBIIEHHBIE (DOPMBI OOIICHMUS;

— CONMOKYJIbTYPpHAad KOMIICTCHLUA, T.C. YMCHHC YUUTBHIBATH B 06H_IeHI/II/I pCUYCBLIC U
MOBCACHYCCKUC MOJCIIN, IIPUHATHIC B COOTBeTCTBy'IOIJ_Ieﬁ KYJBbTYpPE;

- conuaJibHasgd KOMIICTCHIUA, T.€. YMCHUC B3aHMOH€ﬁCTBOBaTB C MMapTHEpamMu 110 06HI€HI/II-O,
BCTYIIaTh B KOHTAKT U MOAACPIKUBATL €T0, BJIaJICA H€06XOI[I/IMI)IMI/I CTpaTCTUsIMU,

- CTpATCTUYCCKasA KOMIICTCHOUA, T.C. YMCHHUC TPUMCHATL PA3HBIC CTPATCTUH JIA
MNOoAACPIKAHUSA YCIICIIHOT'O B3aUMOACHCTBUS npu YCTHOM/HI/ICBMGHHOM 06H_[eHI/II/I;

— JTUCKYPCUBHAS KOMITETCHIIHS, T.€. yMEHUE TTOHUMATh U MOPOKIATh WHOS3BIYHBIN JUCKYPC
C YU€TOM KYJIbTYPHO O0YCIIOBJIEHHBIX Pa3INIMi;

- 06mas{ KOMIICTCHI M, BKIIIIOYAKOIIad Hapsagy CO 3HaHHUAMHU O CTpaHC W MHUPC, 00
O0COOEHHOCTSX SI3BIKOBOM CHCTEMBI TaK)Ke€ U CIHOCOOHOCTB paciipiaATb U COBCPIICHCTBOBATH
CO6CTBCHHyIO KapTUHY MHPa, OpPpUCHTUPOBATLCA B MEIUMHBIX MCTOUYHUKAX I/IH(I)OpMaI_[I/II/I;

- MEXKYJIbTYpHasi KOMIIETEHIIUS, T.€. CIIOCOOHOCTh JOCTHYb B3aUMOIOHMMAHUS B
MEXKYJIbTYPHBIX  KOHTAaKTax, MCHOJIb3ysd BECh AapCeHaJl YMEHHM I pealn3anuu
KOMMYHUKAaTUBHOTO HAMEPEHUS;



- KOMIICHCATOpHAasA  KOMIICTCHIMA, T.C. CIIOCOOHOCTh  M30eXKaTh HEAOIIOHUMaHHA,
nmpeoaojicTb KOMMyHHKaTHBHLIﬁ 6apLep 3a CYCT MHCHOJIb30BAHUA MH3BCCTHBIX PCUCBBIX U
MCTAaA3bIKOBBIX CPCICTB.

ITepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs M0 JUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIUECs T0JIKHbBI
3HATh:

— OcHoBHbI€ (QaKThl, peajii, UMEHa, TOCTONPUMEUYATEIIbHOCTH, TPAIUIIUU UCTIaHOS3bIYHbIX
CTpaH;

- HEKOTOPBIE TIOCTUKECHHUS, OTKPBITHS, COOBITUS U3 00JIACTH HCTOPUH, KYJIbTYPBI, HOJTUTUKH,
COLIMAJIbHOW JKU3HU MCIIaHOSI3bIYHBIX CTPaH;

- OCHOBHBIC (I)OHGTI/I‘ICCKI/IG, JICKCUKO-TpaMMAaTUYCCKNUEC, CTHIIMCTHYCCKUC 0COOEHHOCTHU
HCIIaAHCKOI'O A3bIKa U €T0 OTJIMYHEC OT POAHOI'O A3bIKA,

— OCHOBHBIC Pa3JInuusd MMMCbMEHHOM 1 YCTHOﬁ peuun.

yMeThb:

- HOpO)KIlaTI) AACKBATHBIC B YCJIOBUAX KOHerTHOf/’I CUTyaluuu O6HI€HI/I$I YCTHBIC U
INUCbMCHHBIC TCKCTHI,

- peain30BaTh KOMMYHUKATHBHOE HaMEPEHHE C IICNIbI0 BO3JCHCTBHS Ha MapTHEpa II0
OOIIEHHIO;

— AJICKBATHO IIOHKUMATb U UHTCPIPETUPOBATL CMBICI 1 HAMCPCHUC aBTOPA IIpU BOCIIPUATHH
YCTHBIX U MMCbMCHHBIX AYTCHTHYHBIX TCKCTOB;

— BBIABJIATH CXOJACTBO U pa3jinivd B CUCTEMAX POJHOI'O U MHOCTPAHHOT'O A3bIKA,

— IPOSIBJISATh TOJIEPAHTHOCTh, AMIIATHIO, OTKPBITOCTh U JIpy)KedroOue mpu OOLIeHHU ¢
NPEICTaBUTENISIMU JIPYTOH KYJIbTYPHI.

BJIa/1eTh:

— MexkynbTypHOI npodeccuoHaNBHO OPUEHTUPOBAHHOMN KOMMYHUKATUBHOMN
KOMIIETEHIIMEH B Pa3HBIX BUAAX PEUEBOM MEATEIBHOCTH HAa ypoBHE Al+ (A2.1);

— COLIMOKYJBTYPHOH KOMIETEHUMEH JUIsl YCIEIIHOIO B3aWMMOIIOHMMAHHS B YCJIOBHAX
OOLIEHUS C MPEICTaBUTEISIMU IPYTON KYJIbTYpBI;

- pa3IMYHBIMU KOMMYHUKATUBHBIMU CTPATETUSMU;
- Y4€OHBIMU CTPATETHSIMU JIJISI OPTaHU3AIMN CBOEH YUeOHOM IeATeTbHOCTH;

- CTpAaTCrusiMu pe(bJ'ICKCI/II/I U CaMOOLICHKHW B LEJIAX CaAMOCOBCPHICHCTBOBAHUA JIMYHBIX
Ka4CCTB U IlOCTH)KCHHfI;

— Pa3HbIMU IIPUCMAMH 3aIIOMHUHAHUA U CTPYKTYPUPOBAHUA YCBAUBACMOI'O MaTCpHUajia,

— I/IHTepHeT-TeXHOHOFI/IHMI/I JJIsA BI)I60pa OINTUMAJIBHOT'O PEXXHUMaA IMOJTYIYCHHUA I/IH(i)OpMaHHI/I.



Tembl U pa3aennbl Kypca:
1. 3HakoMcTBO, npezacTaBieHue kiaccy. OOMeH nHpopMalueil ¢ aHKeTHBIMU TAaHHBIMH.

KoMMmyHuKaTHUBHBIE 3a/1ayu: MIPUBETCTBOBATD, MPOILATHCS, MPEACTABIISITHCS.
Coo0mTh/3apOCUTh IEPCOHATBHBIC TaHHBIC. 3HAKOMUTLCS. BecTu quaior ¢ npenogaBaTesieM B
KJ1acce.

Jlexcuka: mpuBeTCTBUS U TIpoianus HepopmanbHbie/popmanbhbie. Yucnurenbusie 0-9. Mimena u
dbamunnu B UCNIaHCKOM si3bike. CTpaHbl U HAIMOHAJILHOCTH.

I'pammatuka/oneTrka: riaron ser. ['nmacHbie/cornacHble 3BYKH. YmapeHue. llopsmok clios,
UHTOHaIMA B mnpeanoxeHud. [Qudronrn. Cnydam accuMwisinuyd 3BYKOB. Pojn u uwmcio
cymiectBuTebHOr0.  OMpeae/ieHHbIH  apTUKIb. YKa3aTelbHbie MecTouMeHHs. CrpsbKeHHe
rimarona llamarse.

2. Cembs. Oniucanue Bo3pacta, mpodeccruu 1 XapakTepa WICHOB CeMbH. | eHealornaeckoe 1epeBo.
Xo00wu.

KomMMmyHHMKaTHBHBIE 33aJaud: TOBOPUTH O 4YJEHAX ceMbH. JlaBaTh XapaKTEPUCTUKY YEJIOBEKY.
3anpammBarh nHpopManuio o xoo0u. [IpencraBiaTe cBereHUs 0 MecTe paboTHI.

Jlexcuka: HalMOHANIBHOCTD U NpoucxoxaeHue. Yucnurensubie 20-100. Mecto paboThI.

['pammatuka/hoHETHKA: POJI CYIIECTBUTENBHBIX Ui podeccuii. ObpazoBaHNE MHOKECTBEHHOTO
yrcna npuiaratenbHbix. CoOpsbkeHuWe TIaroioB  Hacrosimiero BpeMeHu. [loctpoenue
oTpulaTeNbHOT0 npeiokenus. O6pamienne Ha ti u Usted. InTencudukaropsr.

3. IlyremectBue. CpencrBa nepenpwkenus. Juamor B TypareHTCTBE. THIIBI TPOKUBAHUS U UX
XapaKTePUCTUKU. ApEHIa )KUIIbS Ha BPEMs ITyTEIICCTBHUSA.

KOMMYHI/IKaTI/IBHLIe 3ala4uu: YMCTb OTAaBaThb MPEAIIOUYTCHHNC CHOCO6y MMyTCHICCTBHA. OnuceiBaTh
npenumMmyniecTBa 1 HEJOCTATKU l"OpOI[CKOﬁ CpCabl.

Jlexcuka: pacckas o kaHukyiax. ['oponckas nHbpacTpyKkTypa.

FpaMMaTI/IKaZ CIIPSIPKCHUC HCIIPABUJIBHBIX TJIAroJIOB. OcobeHHOCTH yrIOTpe6J'IeHI/IH IJ1arojioB
gustar, estar, hay, preferir, querer. JInuHBIE MECTOMMEHHUS JAaTEIBHOIO Iaaexka. KOHCTPYKI_II/II/I C
IJ1aroJioM Ir. Pon CYIICCTBHUTCIIbHBIX. BOHpOCI/ITeJ'ILHLIe MCECTOMMCHMUAI.

4. B marazune. [Tokymnka onex/ipl. BeIOop mogapkoB Juist pa3iHUKA.

KoMMyHUKaTHBHBIE 3a7aui: BECTH JUAJIOT B Mara3uHe O MOKYIKE OJIEXK/Ibl UM MPEAMETOB IS
npa3aHuKa. ApryMEeHTHpOBaTh BbIOOp MoJapka Juis Apy3ed U 4jieHoB ceMbu. Pacckaszarh, Kak U
r7e nokymaercs onexjaa. CripamuBarh U paccKa3blBaTh, YTO HOCAT Ha paboTe U 1oma.

Jlekcuka: IMMOKYIIKa OACKIbI. BBIpa)KCHI/I}I ApryMCHTAlUX NIpAU BLIGOpC noaapka.

['pammartnka: 0OCOOCHHOCTH CHpsDKEHHE W YHNOTpeOJeHus riarosia tener. YKaszaTelbHbBIC
Mecroumenus. Yucnurensueie 10 1000. [Ipsamoe m kocBeHHOE nornoigHeHue. BompocurenbHbie
MecTouMeHus cudl u qué. OnpeneneHHbI U HEOIPEIEICHHBIN apTUKITH.

5. 3nopoBse. [lose3nbie mpuBbIUKH 11 o Aepkanust GopMel. [lpuem y Bpaga. CriopT.



KOMMYHI/IKaTI/IBHBIe 3aa4yu: BBICTpaWBaTh JHUAJIOT Yy Bpada. Paccka3wiBaTh 0 CBOMX IOJIC3HBIX M
BPCAHBIX NPUBBIYKAX, 1aBATb COBCTHI. CTpOI/ITB IJ1aHbl HAa JCHb.

Jlexcuka: yactu tena. Ciopt. Mapkepbl YaCTHOCTH B HACTOSIIIIEM BPEMEHHU.

['pammaruka: uaTeHcudukaropsl muy, mucho u poco. Bo3BpaTHsie riaroysl B MCHAHCKOM SI3bIKE.
YcTolunBbIe BhIpaXKeHU C TiaroioM tener. Koncrpykius tener que 1 UHQUHUTUB CMBICIIOBOTO
ryiarosa.

6. Ema. Cpenuzemromopckasi nuera. [Ipa3mHudYHBIN CTON: Tpaauuud W oOb4an. PerenTsr
ucnanckux omon. [Tokynka npoaykroB. [luanor B pecTopaHe.

KoMMmyHUKaTHBHBIE 3a[jaul: YMEHHE BECTH JUANOT B pecTtopaHe. COCTaBIsATh CIIMCOK MPOTYKTOB
U apryMeHTHpOBaTh CBOW BbIOOp. PacckaspiBaTh O penente MPUTOTOBIEHUS OJIOJ MCIIAHCKOMN
KYyXHH.

Jlexcuka: ena, omucaHue O M CIOCOObl MX MPUTOTOBIEeHUS. CTONOBBIE MPUOOPHI, TOCY/a.
['nmaroner, oOo3Ha4aromue JEHCTBHS, CBSI3aHHBIE C MPHUTOTOBICHHWEM MHIIA. Mapkepsl
YaCTOTHOCTH IIpH yHOTpe6JIeHI/II/I IIHUIIIH.

rpaMMaTI/IKaZ HCUYHCISACEMBIC U HCUCUUCIIIEMbBIC CYHICCTBUTCIIbHBIC. OcobenHoctu ynOTpe6J'ICHI/I$I
IJ1arojJbHbIX KOHCTPYKLII/Iﬁ ¢ O€3IUYHBIM SE.

7. Pabora. [ToBcenHeBHbIE nena goma u Ha padbote. CocraBienue pesiome. CobeceoBaHue pH
npreMe Ha padoTy.

KOMMYHI/IKaTI/IBHLIC 3aauu: yMCETb HNPCACTABIIATH CBOC PCE3IOMC IIpU IIPUCME HaA pa60Ty.
Paccka3piBaTh 0 CBOEM pacCliuCaHuu.

Jlexcuka: BeIOOp mpodeccun (cucremarusanusi). Xo00u, HaBbIKU U yMeHus. OOpa3zoBaHue.

['pamMmaruka: pog UMEH CYIIECTBUTEIBHBIX (CHCTeMaTH3alusl ). Pa3sHuiia Mex 1y npuiaararebHbIM
N HapCUYUCM. CprDKeHI/Ie MPaBUJIbHBIX W HCIMPABUJIBHBIX TIJIArOJIOB B MpOoHICAIIEM BPEMCHU
Pretérito Perfecto. Ponbp Bo3BpaTHOro riarosiia B reépyHIUBHBIX KOHCTPYKUMsIX. OcoOeHHOCTH
yInoTpeOIIeHHs T1aroja estar ¢ Mpu4acTHEM.

8. Kanukynel. OneiT mytemectsuil. COop yemonana. Beibop mecta orapixa. bponupoBanue
TOCTUHUILBI.

KOMMYHI/IKaTI/IBHI)IC 3aga4u: CaMOCTOATCIIBHO OpPraHU30BbIBATH MYTCIICCTBHUC. Pemrate
HpO6J’[CMI>I, CBs3aHHBIC C BI)I60pOM MCCTa OTJbIXa U IICPEMCIUICHUCM.

Jlekcuka: rJ1arojibl, CBSA3aHHBIC C PACHOPAAKOM IOHSA (CI/ICTeMaTI/BaI_II/IH). HauuoHansHBIE
MpasagHUuKH. PazHoBugHOCTH Oaraxa. Hapuramus B asponopTy.

['pammaTHKa: KOHCTPYKIMS OyQylero BpPEMEHU B HCIAHCKOM s3bIke. Mapkepsl Oyayliero
BpeMeHHU. [ 'epyHIuBHas KOHCTPYKIUs (cucremaTu3anus). Vcrnonb3oBaHne BO3BPATHBIX IJ1arojioB
B FepYHAMBHBIX KOHCTPYKLHUAX. OCOOEHHOCTH yOTPeOIEHUS I11arojioB ABMKEHUS C PEJIOTaMU.
IIpocTpaHCTBEHHBIE TPEIIOTH.

9. Topon. IlpeumymiecTBa M HENOCTaTKU >KU3HM B Topoxae. OmucaHue TropoJacKon
UHPPACTPYKTYPHI.

KoMMmyHUKaTHBHBIE 3a7a4il: apryMEHTHPOBAHHO CpPaBHUBATh MH(MPACTPYKTYPY JBYX TOPOJIOB.
Bricka3piBaTh CBOM BKYCHI U MPEANIOYTEHHS TPU TOMOIIU CIIEHHAIBHBIX MapKEPOB.



Jlexcuka: opuenTanus B ropojae. CpeacTBa BbIpaKeHUsI COOCTBEHHOTO MHEHUSI.

rpaMMaTI/IKaZ CpaBHUTCJIbHAA W HPCBOCXOAHAA CTCICHDb. OTHOCUTEIILHEIE MMpUAaTOYHBIC.
Ocobennoctu ynotpebnenus popm riaroyia gustar u gustaria.

10. Uctopus. buorpaduu 3HaMeHUTHIX Tu4aHOCTeH Vcnianuu u JlaTHHCKONH AMEpHUKH.

KoMMyHMKaTHBHBIE 3a7add: yMETb OINMCBHIBAaTh M pearupoBaTb Ha Ba)KHbIE HCTOPUUYECKHE
coObiTus B Poccun u mupe. Paccka3plBaTh 0 TOM, UTO Jejiall BYepa U Ha IIPOLLION HENlelne.

Jlexcuka: cpeacTBa JJIA ONMUCAHUS COOBITMM HMCTOpHH. MicmaHCkMe W pycCKuEe Tpa3THUKH,
TPaaUIUU U OObIYAH.

['pammaTHiKa: COpsDKEHHWE TPAaBHIBHBIX W HENMPABWIBHBIX TJIATOJIOB B MPOIICIIIEM BPEMEHU
Pretérito Indefinido. Pasnuma B ymoTpeOieHMM TpOIISIIIMX BpeMeH. BompocureiabHbIe
MECTOMMEHUS (CucTEeMaTu3aIus).

11. Jom. YcnoBus npoxkuBanus B Mcnanuu. Onucanue o6cTaHoBKH B tome. [Tonck KBapTHPBI
JUTSL apEHIBI.

KomMMyHHKaTHBHBIE 33]Jaud: YMETh OIUCATh U CPABHUTH OOBEKTHI MPOKUBaHMs. BpIcka3aTk CBOIO
TOYKY 3PEHHUS 10 MOBOAY YAOOCTB U HEAOCTATKOB KOHKPETHOro Mecta. OTIpaBUTh MUCHMO U3
Hcnanun B Poccuto. YMeTs opueHTHpoBaThest B MeTpo. [loaBath 00bsBIEHUE B Ta3€Ty O HaliMe
JKUJIBSL.

Jlekcuka:  aOOpeBHATyphl, COKpamleHHss Mpu  O0O3HAYCHHH  OOBEKTOB  TOPOJICKOM
uHppacTpykTypsl. [Ipeamersr meGenu. [lpennoru Mectononoxenus. Hazpanue koMHat B goMe.

['pammMaTuka: mnoBenuTeNbHOE HakjIoHeHHe. OCOOEHHOCTH YHOTpeOJIEHUS MOBEIUTEIHLHOIO
HaKJIOHEHUs ¢ MeCTOMMeHHEeM. Vcriosib30BaHNe I1arosoB Ser U estar JijIsl ONMCaHMsl XapakTepa u
onpezeneHus: MectononoxeHus. Ilo3uionnele npemioru. Ynorpedienne KOHCTpyKuuu dar u
npezIora a.

12. ABroOuorpadus. Onucanue codbITHil npouioro. HTEpBhIO ¢ poacTBeHHUKaMu. McTopus
CEMBH.

KoMMyHHKaTHBHBIE 3aJjauyd: YMEHHE paccka3aTb C MOAPOOHOCTAMH OHOrpapuu H3BECTHBIX
mnuHoctet Mcnanuu u Jlatunckoir AMmepuku. [TogpoOHBIN mepeckas UCTOPUUECKUX COOBITHIA.
Onucanue ¢ororpaduit u3 npomioro. HaBblku HMHTEPBBIOMPOBAHUSA COOECETHUKA C IIEJIbIO
YTOYHEHHUsI HCTOPUYECKHUX JIETAJICH.

Jlexcuka: pecypchl A MOCTPOCHUS CIOKHOCOUYMHEHHBIX MpeaiokeHuil. Xo00u, HaBBIKU U
yMEHHUs B JIeTcTBE. MapKepbl MPOUIEANIEr0 BPEMEHH.

['pammMaTuka: mpoieiiee npoaopkeHHoe Bpemst Pretérito Imperfecto. Pasznuia B ynorpediaenun
npoieAmux BpeMeH (cucremarusanus). OCOOCHHOCTH yYIOTpeOJieHHS TPEJIOTOB antes
después.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

HUcnanckuii 131K (YpoBeHb A2)

Heab AMCHUNIMHBI:

@DopMHUpPOBaHUE MEXKYIBTYPHOU TNPO(EeCcCHOHANBHO OPUEHTUPOBAHHOH KOMMYHUKATHBHON
KOMIIETEHIINM Ha HadalbHOM YpoBHE A2 (mo OOmieeBpONencKoi Ikajae ypoBHEH BlaJeHUsS
MHOCTPAaHHBIMU SI3bIKAMU) JUISl PELIEHUS COLUAIbHO-KOMMYHHUKATHBHBIX 3a/lad B pa3IM4YHBIX
o0acTsax OBITOBOH, KYIbTYPHOM, TPO(GECCHOHATFHON U HAYYHOU JeSITEIbHOCTH MPH OOLICHUHU C
3apyOeXKHBIMU TTAPTHEPAMH, a TaKXKe JIJIS TadbHEHIIIero caMooOpa3oBaHusI.

3agauyd AUCHUILINHBI:

3amaun dbopmupoBaHUs MEKKYJIbTYPHOU npodeccrnoHaIbHO OPUEHTHUPOBAHHOMN
KOMMYHUKATUBHOM KOMIIETEHIUH COCTOAT B IOCJIEJAOBATEILHOM OBJIAJICHUU CTYACHTaMHU
COBOKYITHOCTBIO CYOKOMIETEHIIUN, OCHOBHBIMU U3 KOTOPBIX SIBIISIOTCS:

— JUHTBUCTUYECKAsE KOMIIETEHIMS, T.€. CHOCOOHOCTh aJ€KBAaTHO BOCHPHUHUMATh U
KOPPEKTHO MCIIOJb30BaTh EAMHUIIBI pEYd Ha OCHOBE 3HAHUH O (POHOJOTMYECKUX,
IrpaMMaTHYeCKHX, JIEKCHYECKUX, CTHJIMCTHUECKUX OCOOCHHOCTAX M3y4aeMoro s3blka (B
CPaBHEHMHU C POIHBIM S3BIKOM);

- COLIMOJIMHIBUCTUYECKAsT KOMIIETEHIUS, T.€. CIIOCOOHOCTh aJE€KBAaTHO HCIOJIb30BaTh
peanuu, (OHOBBIE 3HAHUS, CUTYaTUBHO 00YyCIIOBIIEHHbIE (POPMBI OOIICHHUS;

- COINMOKYJIbTYPHAsA KOMIICTCHLUSA, T.C. CIIOCOOHOCTh YUUTBIBATHL B O6H.I€HI/II/I PCUYCBLIC U
MOBCACHYCCKUEC MOJCIIN, TIPUHATHIC B COOTBeTCTBy'IOIJ_Ieﬁ KYJBTYpPE;

- conuajibHass KOMIICTCHIMA, T.C. CIIOCOOHOCTE BSaHMOHeﬁCTBOBaTB C IIapTHEpaMHu I10
06IH€HI/II-O, BCTYIIaTh B KOHTAKT U MOAJACPKHUBATL €TI0, BJIa1CA HCO6XOI[I/IMI)IMI/I CTPATCrusaAMU,

- CTpaTCrn4YcCKas KOMIICTCHI U, T.C. CIIOCOOHOCTH IMPUMCHSTD Pa3HbIC CTPATCTUUN — KaK IJIA
IIOHUMAaHUuA YCTHBIX/HI/ICLMeHHBIX TCEKCTOB, TaK U JIA IIOAACPKAHUA YCIICIIHOT'O B3aUMOJEHCTBHUS
Ipu YCTHOM / MICbMEHHOM O6H_ICHI/II/I;

— JTUCKYpPCUBHAsl KOMIIETEHIIMS, T.€. CIIOCOOHOCTh OCYIIECTBIIATh KOMMYHHMKAIUIO C YYETOM
MHOKYJIbTYPHOTO KOHTEKCTA;

- 06mas{ KOMIICTCHI M, BKIIIOYArOIIad Hapsagy CO 3HaHHUAMHU O CTpaHC W MHUPC, 00
O0COOEHHOCTSX SI3BIKOBOM CHCTEMBI TaK)K€ U CIHOCOOHOCTB paciipiaATb U COBCPIICHCTBOBATH
CO6CTBCHHyIO KapTUHY MHPa, OPUCHTUPOBATLCA B MEIUINHBIX HCTOYHUKAX I/IH(I)OpMaI_II/II/I;



- MEXKYJIbTYpHasi KOMIIETCHIIMS, T.€. CIIOCOOHOCTh JOCTHUYb B3aUMOIOHMMAHUS B
MEXKYJIbTYPHBIX  KOHTAaKTax, MCIOJb3ysd BECh AapCeHaJl YMEHHMM U1 pealu3aluu
KOMMYHUKAaTUBHOT'O HAMEPEHUS;

- KOMIICHCATOpHAasA  KOMIICTCHIHA, T.C. CIIOCOOHOCTh ~ M30EXKaTh HCAOIIOHUMAaHMA,
mpeoaoji€Tb KOMMYHI/IKaTI/IBHHﬁ 6apbep 3a CYUHCT HCIIOJBb30BaHUs HU3BCCTHBIX PCUCBLBIX U
MCTAasA3bIKOBBIX CPCICTB.

IlepedyeHb MIAHMPYEMBbIX Pe3yJIbTATOB 00YUYEeHHUS N0 JUCHMUILIMHE (MOTYJII0)
B pe3ynbrare ocBOSHUS TUCIUTUTHHBI 00yUYaIOITHECsT TOKHBI
3HATh:

- KynbrypHo-cienngpudeckue 0coOEHHOCTH MEHTATUTETa, MPEACTaBICHUH, YCTaHOBOK,
LIEHHOCTEN IPEICTaBUTEIICH NCITAHCKOU KYJIbTYPBbI;

— OCHOBHBIE (DaKThI, peasiii, UMEHA, TOCTOIPUMEUATEIbHOCTH, TPAJAUIIUYA UCTIAHOSI3BIYHBIX
CTpaH;

— HCKOTOPLIC JOCTHIKCHUS, OTKPBITHA, COOBITHS U3 00JIaCTH HUCTOPUH, KYJIIBTYPBI, IIOJIMTUKH,
COIIMAJIbHOM JKU3HHU HCIMAaHOS3bIYHBIX CTpaH;

- JOCTOMHCTBA M HENOCTATKH Pa3BUTHS MHPOBOH HKOHOMHYECKOW/TIPON3BOICTBEHHON
cdepsl;

— OCHOBHBIC Q)OHGTH‘ICCKI/IG, JICKCUKO-TPAMMATHUUYCCKUC, CTUJIMCTUYCCKUC 0COOEHHOCTH
HEMCIKOI'O sA3bIKa U €I'0 OTJIMYHC OT POJAHOI'O A3bIKA,

- OCHOBHBIE Pa3JIn4Ms NUCbMEHHOM U YCTHOM PEYH;
— 0COOEHHOCTH COOCTBEHHOT'O CTUJISI YUEHHMsI/OBJIaIeHHsI IPEIMETHBIMU 3HAaHUSIMU;

- MOBEACHUYCCKUEC MOJCIN U CIOKUBIIYHOCA KApTUHY MUPpa HOCHUTENEH SA3BIKA.

yMeTb:

- HOpO)KI[aTI) AACKBATHBIC B YCJIOBUAX KOHKpGTHOfI CUTyallun O6III€HI/I${ YCTHBIC H
IIUCbMCHHBIC TCKCTHI,

- peann3oBaTh KOMMYHHUKAaTHBHOE HaMEpPEHHE C IICJbI0 BO3JCHCTBUS Ha TapTHepa IO
OOIIIEHHIO;

— AICKBATHO NOHHUMATh U UHTCPIIPETUPOBATE CMBICII U HAMCPCHUC aBTOPA IMPU BOCIIPUATHH
YCTHBIX U MMCbMCHHBIX aYTCHTHUYHBIX TCKCTOB,

— BBIABJIATH CXOJACTBO U pa3jiMirsid B CUCTEMAX POJHOTI'O U MHOCTPAHHOT'O A3bIKA;

— MPOSIBJISATH TOJIEPAHTHOCTh, AMIIATHIO, OTKPBITOCTH W JIpYKeIroOue mpu OOIIEHUU C
NPEJCTaBUTEINISIMU JIPYTOH KYJIbTYPHI;

- MpeNynpexaaTh BO3HUKHOBEHHE CTEPEOTUIIOB, MNpPENyOexJeHUH IO OTHOUICHHIO K
CcOOCTBEHHOM KYIbTYPE;

— BBICTYIIATh B POJIM MCIUATOpPA KYJBTYP.



BJaJ€Th:

- MexXKyabTypHO KOMMYHUKAaTUBHOM KOMIIETEHIIMEM B pPa3HbIX BHUAAX pPEYEBOM
JIeSATEIbHOCTH;

— COLIMOKYJIbTYPHOM KOMIETeHLHEH il YCHEIIHOTO B3aUMONOHHMMAHHUS B YCJIOBHUAX
OOLIEHHUS C MPEICTABUTEISIMU IPYTON KYJIbTYpBI;

— Pa3IMYHBIMI KOMMYHUKATHBHBIMH CTPATETUSMU;
— y4eOHBIMU CTPATETUSIMH JIJIs1 OPTaHU3alMK CBOEH yueOHOM e TeNbHOCTH;
— KOTHUTUBHBIMU CTPATETUSAMHU JUIsl aBBTOHOMHOI'O U3YU€HUsI HHOCTPAHHOTO S3bIKA;

- CTpaTerusiMu pedIeKCHH ¥ CaMOOIIEHKH B IEJSX CaMOCOBEPIICHCTBOBAHUS JMYHBIX
KaueCTB U JIOCTHKCHHIA,

- pa3HBIMU IIPUEMAMHU 3aIIOMUHAHUA U CTPYKTYPUPOBAHKS YCBAMBAEMOI'O MaTepuaa,
— WHTEpHET - TEXHOIOTHUAMH IS BHIOOPA ONTHMAJIBHOTO PEKUMA MOTy4IeHUs HH(POPMAIINH;
— MPE3EHTALMIOHHBIMHU TEXHOJIOTUSAMH JUIS ITPEIbIBICHUS HH(OpMALIIH;

— HUCCIICAOBATCIIbCKUMHU TCXHOJIOTIHAMMU JJIA BBIITOJITHCHUA ITPOCKTHBIX SaﬂaHHﬁ.

TeMbI U pa3jeiibl Kypca:
1. 3gakomcTBO. Pacckas o cele.

KoMMmyHHKaTHBHBIE 3aaud: TO30POBATHCS, MPEICTABUTHCS, IMO3HAKOMHUTHCS, IMOMPOIIATHCS.
CooOumTh/3anpocuTh MepcoHaNbHbIe JaHHbIe. Pacckaszath o cebe, ceMbe, pOJICTBEHHUKAX: UM,
(dbaMuius, CTereHb poACTBa, mpodeccus, Xxo00m, a Takke 0003HAYUTH XapakTep OTHOIICHHUH.
HazHauuts BcTpedy B ropojie. YMeTh OpUEeHTHUPOBATHCS B JOCTONpUMedaTenbHocTax Mcnanuu u
JlatuHCKON AMEpPUKH.

Jlexcuka: mpeaMeTsl ObITa, TOBCETHEBHBIC NEUCTBHS, €1a U HANUTKU. BhIpakeHus coriacusi u
Hecornacus. OpueHTanus B Topoje.

['pammaTHka: KOHCTpYKIMH C Triarojamu ser, estar u hay. OcoOeHHOCTH ymHoTpeOaeHHs
npusaraTeIbHbIX Mepes] CyIEeCTBUTEIbHBIMU MY>KCKOTO POjia €AMHCTBEHHOIO YHCIIA.

2. lNoBcenneBubie nena. Exa. 3a6ota o cBOeM 310pOBbE.

KomMmyHuKaTuBHBIE 3aayu: ONHUCaTh [JEWCTBUSA YEJIIOBEKAa B HACTOSAIIMA MOMEHT. JlaTh
PEKOMEHIalluK/COBETHI, BHICKa3aTh CBO€ MHEHUE O COCTOSIHUH 3/IOPOBbSI M OKPYXKAIOIIEH CPEIbI.
IIpoBecTn BCTpeuy B pecTOpaHe: MOMPOCUTH CYET, 3aKa3aTh €4y U HANUTKH, COTJACUTHCS HWIIN
OTKa3aThCs OT MPEJIIOKEHUS, JOTOBOPUTHCS 00 OIIaTe CUeTa.

Jlekcuka: cla, HalIMTKH, IIOBCCAHCBHBIC JIeHCTBUS. Omnucanue >JIeMEHTOB CTOa.

['pamMmmatnka: 0cCOOEHHOCTH YIOTPEOJICHHS T1aroIbHBIX KOHCTPYKIHI ¢ hay que, empezar a, dejar
de. OcobenHocTu ynorpebdaeHus repyHaus B HICIIAaHCKOM si3bIke. Pa3HMIIa MeX Ty porque U es que.
CnocoObl MOCTaHOBKHM UH()PUHUTHUBOB TJ1ar0JIOB.

3. IlyremectBue. [locronpumeuarenbHoctn Mcmanum u JlatmHckoit Amepuku. buorpaduum
3HAMEHUTBIX UCIIAHOSA3BIYHBIX TUYHOCTEN.



KoMMyHUKaTHUBHBIE 3a/1a4U: paccKa3aTh O CBOEM ITyTEUIECTBUH B ITpoIIeIIeM BpeMeHu. Onucarth
JOCTOIIPUMEYATEIbHOCTH B My3eH. PacckazaTh/3anpocuTh HHPOPMALIHIO O IEHCTBUHU B IPOIILIOM.
ITpoBecTu cobecenoBaHue B peCTOPAHE.

Jlexcuka: »7eMeHTHl MyTemecTBus. [eorpaduueckue ykazaHus. BeIpakeHHs A ONMCaHHA
6uorpaduu. Mapkepbl IpOLIEIIIEr0 BPEMEHH.

I'pammaruka: Pretérito Indefinido. OcoGeHHOCTH YMOTpeOaeHUs MPOIISAIIET0 3aKOHUYEHHOTO
BPEMEHU B MCHAHCKOM si3bIke. CIpsbKeHHE MPaBIIBHBIX M HETIPaBHIIBHBIX II1arojioB (ser, ir, dar,
dormir, morir). Pazuuma B ymorpebnenun Pretérito Indefinido m Pretérito Perfecto Simple.
[TpuTspxaTeTbHBIE MECTOMMEHHUS.

4. Ucropusa Ucnanuu u Jlatunckoit AMepuxku

KoMMmyHUKaTHBHBIE 3a/1a4H: paccKa3aTh KOPOTKO O KIIFOUEBBIX COOBITUSAX B ucTopuu Vcnanum u
Jlatunckori Amepuku. OOCyIUTh BIMSHUE HCIIAHCKOW KYJIBTYPhl Ha JIATHHOAMEPHKAHCKYIO.
Onucats Qortorpadguio UMM KapTUHY C H300paKEHUEM JIOCTOMpPHUMEUYaTeNIbHOCTH. KymnuThb
MPOIYKTHI Ha PhIHKE: YMEHHUE MOTOProBaThCA, 3alIPOCUTH TOBAap 060Jee BHICOKOTO KauecTRa.

JlekcuKka: 3JeMEHTBl omnucaHus myrterrectBuii. KoHCTpykuuu ¢ Tiarojamu saber, conocer,
encontrar, poder, tocar, poner. [IpogykTbl muTaHUS,.

['pammaTuka: 0cOOEHHOCTH YIOTpeOJICHUS MPaBWIILHBIX M HENMPaBUJIBHBIX TJ1arojioB B Pretérito
Indefinido. CinoBa-unTEeHCHU(PUKATOPHI.

5. 3apaBooxpanenue B Mcnanuu

KoMMyHHKaTHBHBIE 3aadd: paccKa3aTh/pacClpoCUTh HCTOpUI0 Oosie3Heil. JlaTh coBeThl U
pEeKOMeH 1Ay 10 JedyeHn0. OpueHTHUPOBATHCS B 0COOEHHOCTAX 37jpaBooXpaHeHus B Vicnanuu u
Jlatunckoi AMmepuke.

Jlekcuka: 370pOBbE M OKpyXKarollas cpefa. [paauliMOHHAs MeOUUHMHA. Bone3Hu W MeTojbl
neyenus. Yactu tena.

I'pammatuka: Pretérito Imperfecto de Indicativo. CropsbkeHue npaBWIIBHBIX U HEMpPaBHIIbHBIX
IJIaroJIOB B MPOLIEJIIIEM IPOI0JKEHHOM BpeMeHU. CTeNeHU CpaBHEHHUS B MICTIAHCKOM SI3bIKE.

6. Pexmama u CMU

KoMMyHUKaTHBHBIE 3a/1a4ll: OPUEHTHUPOBATHCS B peKiIaMHbIX 00bsiBIeHUsAX. Co3/1aTh pekiamy,
noaath o0ObsaBIeHHEe. OpUEHTUPOBATHCS B CPEACTBAX MACCOBOM MH(OPMAIIUU B UCTIAHOS3BIYHBIX
cTpaHax. Paccka3piBaTh HOBOCTH.

Jlekcuka: peKiIaMa u CITIOCOOBI KOMMYHUKAIIUH. I[aTL COBCT WJIM IIPUKA3aTb KOMY-TO JCJIATh YTO-
TO. YCTpaI/IBaTB ,Z[e6aTBI BOKPYT' TEMBI.

I'pammatuka: Imperativo Afirmativo. CrpspkeHne NpaBUIBHBIX U HE MPaBWIBHBIX TJIarojoB B
MOBEJINTEIBHOM HaKJIOHEHUU. Y CIOBHOE IIPEUIOKEHHUE IIEPBOTO THIIA.

7. Tpagumuu u o0bI9an

KoMMyHHUKaTHBHBIC 3a7]a4d: paccKa3aTh/pacClPOCUTh O HAIMOHATBHBIX TPAJAUIIMSIX U OOBIYAsIX.
OpueHTanus B a3poriopTy: perucTpanus Ha peiic, 00CyXIeHue yCIOBUH repesera, caada oaraxa,
MOWCK YTEPSTHHOTO Oaraa, YCJIIOBHs TpoBo3a pydHou kiamu. [lepemate mHDOpMANHIO MPU
nomo1nu xectoB. CBOOOTHOE BPEMSIIPEPOBOKICHHUE.



Jlexcuka: opueHTHpOBaHUE B a’pomopTy. Tumbl Oaraka. XoOOW M TOBCEAHEBHBIC ICHCTBUA.
Crioco0bl SMOIMOHATBHOTO BBIPAKCHHSI B HCTIAHCKOM SI3BIKE.

['pammaTika: 0COOCHHOCTH MOCTPOCHHS CIOKHOCOYMHEHHBIX MHpeiokeHui. KoHCTpykimu ¢
porque, por eso, asi que, y, ni, pero, cuando. Pa3auma B ynorpebienuu mapkepos Bpemenu desde
que u hace que.

8. CpeacTBa KOMMYHUKAIIUU

KoMMyHUKaTUBHBIE 3a/1a4d: paccKa3aTb O CPEACTBAaX COBPEMEHHOM KoMMyHuKanuu. IlokasaTte
cnocoObl mepenaun uHPOpMauu o cede ¢ MOMOIIBI0 COBPEMEHHBIX CPEJICTB KOMMYHHKAIIHH.
Cnenath 3amuch B Oore W 3aBsi3aTh JucKyccHio. OpraHu3o0BaTh Mpa3gHUK Yepe3 CpecTBa
COBPEMEHHOM KOMMYHUKaIuu. [10ArOTOBUTH M MPEACTaBUTh COOCTBEHHOE PE3OME Ui MOUCKA
paboTHI.

Jlexcuka: BbIpAXXCHHA [JId BBICKA3bIBAHUSA JIMYHOI'O MHCHHA. Pa3HOBI/I,I[HOCTI/I CpEaACTB
KOMMYHUKAIIUH. Crioco05b1 BBIPpAXKCHUSA YAUBJIICHUA U PaJOCTU B UCITAHCKOM S3bIKEC.

I'pammaruka: Futuro de Indicativo. OcoOeHHOCTH CHpsDKEHHS MPaBHIIBHBIX M HEMPABUIBHBIX
[JIaroJIOB B MPOCTOM OyiylieM BpeMeHH. [loBTopeHne mpeasioros: a, con, sin, de, en, por, desde
hasta, para.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpasaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3MKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

HUcnanckuii 1361k (ypoBens B1)

Heab AMCHUNIMHBI:

@DopMHUpPOBaHUE MEXKYIBTYPHOU TNPO(EeCcCHOHANBHO OPUEHTUPOBAHHOH KOMMYHUKATHBHON
KOMIIETEHIIMM Ha 1oporoBoM ypoBHe Bl (mo OOmieeBpornelickoil IiKaje YpOBHEH BiaJleHUs
MHOCTPAaHHBIMU SI3bIKAMU) JUISl PELIEHUS COLUAIbHO-KOMMYHHUKATHBHBIX 3a/lad B pa3IM4YHBIX
00JacTsax OBITOBOM, KYIbTYPHOU, TPO(HECCUOHATLHOW W HAYYHOU NEATEIHbHOCTH TP OOIIECHUH C
3apyOeKHBIMU TTAPTHEPAMH, a TAKXKe [T JalIbHEHIIIero caMooOpa3oBaHusI.

3agauyd AUCHUILINHBI:

3amaun dbopmupoBaHUs MEKKYJIbTYPHOU npodeccrnoHaIbHO OPUEHTHUPOBAHHOMN
KOMMYHUKATUBHOM KOMIIETEHIMA COCTOAT B TOCJIEIOBATEIBHOM OBJIAJICHUU CTYyJICHTaMHU
COBOKYITHOCTBIO CYOKOMIETEHIIUN, OCHOBHBIMU U3 KOTOPBIX SIBIISIOTCS:

— JIMHIBUCTHUYCCKAA KOMIICTCHIHA, T.C. YMCHHC QaIACKBATHO BOCIPHHHUMATh MU KOPPCEKTHO
HUCIIOJIb30BaTh CAWMHHUIBI PCYM Ha OCHOBC 3HaHUH O Q)OHOHOFH‘{CCKI/IX, I'paMMAaTHUUYCCKUX,
JJICKCUYCCKUX, CTHIIMCTHYCCKUX 0COOEHHOCTSIX N3Yy4aeMOT'O A3bIKa,

— COIIMOJIMHTBUCTUYECKAs! KOMIIETEHIIHS, T.€. YMEHHUE aJIeKBaTHO MCIOJIb30BaTh peanu, OHOBHIE
3HaHMSI, CHTYaTUBHO 00YCJIOBJI€HHBIE (DOPMBI OOIIECHNUS;

— COLUOKYJIBbTYpHass KOMIICTCHIHA, T.C. YMCHUC YUYUTBIBATH B O6H.I€HI/II/I PEUYCBLIC U
MOBCACHYCCKUC MOJCIIN, IIPUHATHIC B COOTBeTCTBy'IOIJ_Ieﬁ KYJBbTYpPE;

— couaJibHagd KOMIICTCHIMA, T.C. YMCHHUC BSaI/IMO)IefICTBOBaTB C IMapTHEpaMu I10 O6HIGHI/II-O,
BCTYIIaTh B KOHTAKT U MOAACPIKUBATL €T0, BJIaJICA H€06XOI[I/IMI)IMI/I CTPaTCrusMHU,

— CTpaTeruvicckad KOMIICTCHIUA, T.C. YMCHUC NPUMCHATL PA3HBIC CTPATCTIUN JIA TOAACPKaHUA
YCIICHIHOTO B3aUMOICUCTBHU npu YCTHOM/HI/ICBMGHHOM O6H_IeHI/II/I;

— JIUCKYpPCHBHAs KOMIIETEHIIMS, T.€. YMEHHUE MOHUMAaTh U MOPOKIATh MHOS3BIYHBIA JUCKYPC C
Y4€TOM KYJIbTYPHO OOYCIIOBJICHHBIX Pa3IHUNA;

— 001112 KOMIIETEHLUS, BKJIIOYAIOIIasi Hapsily CO 3HAHUSAMHU O CTpaHe U MUpe, 00 0COOEHHOCTSX
S3BIKOBOM CHUCTEMBI TAaK)K€ M CIIOCOOHOCTb pacIIUpPATh M COBEPLICHCTBOBATh COOCTBEHHYIO
KapTUHY MUPA, OPUEHTHUPOBATHCS B METUIHBIX UCTOYHUKAX UH(OpMAIIUH;

— MEXKYJIbTypHass KOMIETEHIUS, T.e. CIHOCOOHOCTh JOCTHYh B3aMMOIOHUMAaHUSA B
MEXKYJIbTYPHBIX  KOHTAaKTax, MCHOJIb3ysd BECh AapCeHaJl YMEHHM I pealn3anuu
KOMMYHUKAaTUBHOTO HAMEPEHUS;



— KOMIICHCATOpHAsi KOMIIETCHIIHSA, T.€. CIIOCOOHOCTh M30€aTh HEIOTIOHMMAaHUS, MPEOIOJIETh
KOMMYHHKaTHBHLIﬁ 6ap1>ep 3a CUCT HUCIHOJIb30BAHUA H3BCCTHBIX PCUYCBBIX W MCTAA3BIKOBBIX
CPEJICTB.

ITepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs M0 JUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs JT0JIKHbBI
3HATh:

— KynbrypHo-cnenuduueckre OCOOCHHOCTH MEHTAJIWTETa, NPEICTaBICHUN, LIEHHOCTEH
npeJICTaBUTeNIel UCIAHCKOM U JTaTUHOAMEPUKAHCKON KYJIBTYD;

- OCHOBHBIE (DaKThI, pEINH, UIMEHA, JTOCTONPUMEUATETbHOCTH, TPAIUIIMHA UCIAHOS3BIYHBIX
CTpaH;

- HEKOTOPBIE TOCTUKECHHUS, OTKPBITHS, COOBITUS U3 00JIACTH HCTOPUH, KYJIbTYPBI, HOJTUTUKH,
COLIMAJIbHON JKU3HU UCIIAHOS3BIYHBIX CTPaH;

— OCHOBHBIE OCOOEHHOCTH CHCTEMBI O6paSOBaHI/I${ B I/ICHaHI/II/I;

- OCHOBHBIC @OHCTH‘ICCKI/IG, JICKCUKO-IpaMMAaTU4CCKHUEC, CTHIIMCTHYCCKUC OCOOCHHOCTH
HCIIAHCKOI'O A3bIKa U €ro OTJIIMYUC OT POJHOI'O A3bIKA,

— OCHOBHBIC pPa3JIndus IMMCbMEHHOM 1 YCTHOI>'I peuu;
- 0COOEHHOCTH COOCTBEHHOT'O CTHUJIS yLIeHI/Iﬂ/OBJIaIIeHI/ISI MNpEAMCTHBIMU 3HAHUAMMU,;

- MOBCACHYCCKHUEC MOJCIN U CIOKHUBIIYIOCA KApTUHY MHpa HOCHUTEJCH SI3BIKA.

yMeTb:

- HOpO)I(I[aTB AICKBATHBIC B YCJIOBUAX KOHerTHOI\/’I CUTyanuunu O6H.I€HI/IH YCTHBIC U
INHUCBbMCHHBIC TCKCTHI,

— peanmoBaTL KOMMyHI/IKaTI/IBHOG HaMepeHI/IC C LCJIBHO BO3]1€I\/JICTBI/I$[ Ha napTHepa 110
00ILIEHHUIO;

- AACKBATHO NOHHUMATh U UHTCPIIPETUPOBATE CMBICI U HAMCPCHUC aBTOPaA IMPHU BOCHPUATHH
YCTHBIX U MMCbMCHHBIX aYTCHTHUYHBIX TCKCTOB;

— BBIABJIITH CXOACTBO U pa3JINYHA B CUCTEMAX POAHOTO U NHOCTPAHHOTO A3bIKA,

— MPOSABIIATH TOJEPAHTHOCTh, SMIIATUIO NpU OOIIEHMM C TPEACTaBUTEISIMU JIpYroi
KYJIbTYpBI;

- NpeAyNPeKaAaTh BO3HUKHOBEHHE CTEPEOTUIIOB, TNPENyOSKACHUH IO OTHOLICHUIO K
COOCTBEHHOM KYIBTYpe.

BJAACTh:

- MexXKyapbTypHO KOMMYHUKAaTUBHOM KOMIIETEHLIMEM B pPa3HbIX BHUAAX pPEYEBOHN
JIeATEIbHOCTH;



— COLIMOKYJIbTYPHOH KOMIETEHUMEH JUIsl YCIEIIHOIO0 B3aMMOIIOHMMAHHS B YCJIOBHSX
OOIIEHUS C MPEICTABUTEISIMU APYTON KYIbTYPHI;

- Pa3iInUHbIMU KOMMYHUKATUBHBIMU CTPATCTUAMU,

— yLIe6HbIMI/I CTpaTCrusMu AJid opraHusanuunu CcBOCH yqeGHoﬁ JACATCIIBHOCTH, KOTHUTHBHBIMU
CTpaTCrusaMu JJisd U3YYCHHS MHOCTPAHHOI'O A3bIKa;, CTpaTCTUsIMU pe(bneKcm/I U CaMOOLCHKHU B
oeaX CaMOCOBEPIICHCTBOBAHMS JIMYHBIX KAYCCTB U HOCTHX(GHHﬁ;

- Pa3HBIMU IIPUEMAMHU 3aIIOMUHAHUA U CTPYKTYPUPOBAHUS yCBAaUBAa€MOI'0 MaTepuaa;

— COBPEMEHHBIMU TEXHUYECKUMHU CPEICTBAMU M TEXHOJIOTMSIMH MOJy4yeHHUS U 00pabOTKU
nH(pOpMalUU IPYU U3YYEHUHU HHOCTPAHHOI'O S3bIKA.

Tembl U pa3aennl Kypca:
1. U3ydeHue s361K0B. MOTHBALIUSA U CII0)KHOCTH.

KoMMyHUKaTUBHBIE 3aJa4uM: BBICKA3bIBATH OLIEHKY BBIIOJIHAEMBIX YIPaXHEHUW. ['0BOPUTH O
CIIOKHOCTSIX B M3y4EHHUM SI3bIKOB. Bripazuth crnoco® neiictBus. IloroBoputh 0 MoTHBauwy,
npuuuHe U nenar. CrnocoObl 0TPa3UuTh YPOBEHb CBOEH S3bIKOBOM KOMIIETEHLIUU.

JIekcuka: cioBa u BBIPAXKCHUS, IOJIC3HBIC ITPU U3YUCHUU A3bIKAd U HA 3aHATHUAX.

['pammaTHiKa: TIaroibl C MPSMBIM JOTMIOJTHEHHEM parecer, costar, interesar. ['epyHmui mist
onucanus criocoda aeiicteus. [Ipeasioru por u para u coro3 porque.

2. Bkychl 1 nipeanovTeHus. XapakTep U MPUBBIUKH.

KOMMYHI/IKaTI/IBHLIG 3aJlavu: 3a1aBaTh BOIIPOCHI O XapaKTCpEC JIIOZIeH M OTBEUATh HA HUX. FOBOpHTB
0 CXOACTBAX M PaA3INYUAX J'IIO,Z[CIZ, a TaKXE pPOACTBEC MCKIY HUMHU. BLIpa)KaTL BKYCbI U
MMpEaAIIOYTCHUA. I[aBaTL OLCHKY JIIOJAM M OIHUCBIBATH HUX. V3Hath O6CY,Z[I/ITB HCEKOTOPBIX
HCITaHOS3BIYHBIX 3HAMCHHUTOCTEH.

Jlexcuka: mpuiaraTrenapHbIe U CYHIECTBUTEIBHBIE, OTHOCSAUIMECS K XapakTepy. [lonoxurenbHbie u
OTpULATeNIbHbIE YepThl. BKyCBI, IpeanouTeHus u CTpaHHOCTH. JInuHast uHGOpMaLys: TPUBBIYKU
U YBIJICUYEHHUs, CEMbsI, )KU3HEHHBIN OIIBIT.

['pammaTHKa: M3MEHEHHE MECTOMMeHuil mpu riarone gustar. ['maromeHoe Bpemst Condicional
Simple: npaBuiIbHbBIE 1 HanboJIee pacpocTpaHEHHBIE HENTPAaBUIIbHBIE I1aroiisl. BonpocurenbHble
MmectonMeHus a qué hora, qué, cudl, qué tipo de, donde, con quién, por qué, qué, cudndo B pPsIMBIX
U KOCBEeHHBIX Bompocax. CyOcranTuBamus ¢ momomsio cydhduxcos -dad, -ez, -eza, -ia, -ura.
Hapeuns muy, tan, demasiado ¢ nmpunarareabHbIM.

3. Hocyr u BcTpeun. TeaTp, KHHO U TEJIEBUJICHHUE.

KoMMyHMKaTHBHBIE 3aJaul: paccKa3aThb O IPEANOYTEHUSX B MPOBEAECHUU jaocyra. B numanore
IPEUIOKUTH CIIOCO0 MPOBECTH CBOOOIHOE BPEMSI, COTJIACUTHCS MIIM OTKA3aThCsl OT MPUTIIAIICHUS
WIA TIpeJUIOKEHUs, OOBICHAS NpPUYMHY. BBIpa3uTh >KelaHWEe NOCTYNUTh TaK WM HHaye.
JoroBoputhcst o Bcrpede. OmmcaTh W JaTh CBOIO OIEHKY CHEKTaKIsAM, (uibMaM M
TesienporpaMMmaM. PacckasaTh 0 INIaHUPOBAaHUK CBOETO Hepabodero qHs. B nuanore 1ocTUrHYTH
coraleHusi ¢ cOOeceTHNKOM OTHOCHUTENBHO IJiaHa JeidcTBUi. [lo3HaKOMUTBCS ¢ MPUBBIYKAMU
WCIAHIIEB, CBSI3aHHBIMHU C UX CBOOOJHBIM BPEMEHEM, U CPaBHUTHh UX C PACHPOCTPaHEHHBIMHU B
CTpaHEC CTYACHTA NPHUBbIYKaAMHU.



Jlexcuka: mpwiaratenpHbie Uil oneHKH. CyIecTBUTENbHBIE, 0003HAYAIONME CIOCOOBI
npoBeaeHus gocyra. KuHo u teneBuieHre: KaHpbl U XapaKTEPUCTUKHU.

['pammatuka: peueBsie hopMyisl /,coOmo, a qué hora, donde... quedamos? u ;te/os/les va bien...?
JUTsE KoopAuHANUHU 1iaHoB. PedeBbie opmynel B Condicional Simple: me iria mejor u preferiria
JUI BBIPOKEHHSI COOCTBEHHBIX TMpEANOUTeHH. BripaxkeHuss dactorHoctd muchas veces u a
menudo. Ynorpe6iienue riarosios quedar u quedarse. [J1aronsl ¢ mpsMbIM JOTIOJTHEHHEM apetecer,
entusiasmar, apasionar. BeipaxeHnue nMpeBOCX0IHOM CTENEHU ¢ MOMOIIbI0 cyhduKrcoB -isimo, -a,
-0S, -as.

4. Nndopmanus m3 CMU u BbIpakeHHE COBEPIIEHHBIX AeWCTBUI. Tpuiep M JIETEKTUB:
AJIEMEHTBI IIOBECTBOBAHMS B IMTeparype. Mcrnanckuil Hyap.

KomMMmyHHKaTHBHBIE 33Ja4d: HAXOIUTh UM UHTepHpeTHpoBarh wuHpopmammio u3 CMMU.
PacckaspiBate 0 mpouzomeammnx coObTusaX. OnucaTh OOCTOSATENBCTBA MPOU3OILEALIETO.
VYHOMSAHYTh COOBITHS, MPEAIIECTBOBABIINE APYTUM COOBITUAM. COUMHUTH OTPHIBOK pOMaHa I10
3ajaHHOMY cueHaputo. [lopenuThcs cueHapueM Xy[NO’KECTBEHHOIO IPOM3BEICHUS, BbIpaxkas
CUTYallUd U COOBITHS B HACTOALIEM HJIM IpouleiieM BpeMeHU. [103HaKOMUTBCS ¢ IEpCOHAXEM
13 MCIIAHCKOMW JINTEPATyphl B )KaHPE Hyap U CPaBHUTH €r0 C INEPCOHAKAMU U3 XYAO0KECTBEHHBIX
IIPOU3BENICHUN, CO3/IaHHBIX B CTPAHE CTYACHTA.

Jlexcuka: BbIpaK€HUS ISl MIOCTPOEHUS XPOHUKHU COObITHM. OpraHu3oBaHHas MPECTYIHOCTb U
KOPPYILHUS B HOJUTUKE. DJIEMEHTHI IOBECTBOBAHUS: IEPCOHAXKHU, CIOKET, TOUKA 3pEHUS, AHTYPaK.

I'pammaruka: pasuuna Mmexnay BpemeHamu Pretérito Indefinido u Pretérito Imperfecto de
Indicativo. Bpemst Pretérito Pluscuamperfecto de Indicativo: ero oOpa3oBanue u mpuMEHEHHE.
[TpaBunbHOe ymotpebnenue BpeméH Pretérito Indefinido, Pretérito Imperfecto de Indicativo,
Pretérito Pluscuamperfecto de Indicativo. KoncTpykumsi estar + repyHauii B MpOLIEAIIEM
BpeMeHu. BpemeHHbie cBsizku en aquel momento, un rato antes, al cabo de un rato. [Ipemnoru s
NpUOIM3UTENBHOTO YKa3aHUs BpeMeHU: a obre las. THCTpyMeHTHI TOBECTBOBAHMS: TIPsIMasi peyb
B JIMAJIOTax, OMHCAaHKe, TOBECTBOBAHUE.

5. 3nopoBbe u 3a00neBanus. [IpenynpexaeHus U COBETHI.

KOMMYHI/IKaTI/IBHLIe 3agaquu: O6cy,[[I/IT]':> Hp06HeMBI CO 310pOBbLEM. OI_IGHI/ITB Hp06neMy CHUAAYCTO
06pa3a KU3HA W 3aBHCHUMOCTH OT MOOHUJIBHBIX YCTpOﬁCTB. I[aTL COBCThI O HpO(l)I/IJ'IaKTI/IKC
3a00JIeBaHUH. CHpOCI/ITL U OTBCTUTHL Ha BOIIPOCBI O CAMOYYBCTBHU U COCTOSAHHU 3J0POBLA.
Omnucath CHMITOMEI 3a00JICBaHMUSI. Hpezlynpez[I/ITb U JaTh COBET HACYET 3A0POBbA. CO3I[3.HI/IC
KaMITaHUU IO MPEAOTBPALICHUIO 3a0omeBanus. I103HAKOMHTBCS C HAapOAHBIMU CpEACTBAMU U
O6CYI[I/ITB, HU3BCCTHHI JIX CTYACHTY HWHBIC. CpaBHI/ITB raCTpOHOMHYCCKUC NPUBBIYKU HCIIAHICB C
MPUBBIYKaMH COOTCUCCTBCHHUKOB.

Jlexcuka: OoJieBBIC OUIYIICHUS U 3a00JIeBaHUS, aJUIEPTHsi U HEMEPEHOCUMOCTh BemlecTB. Yactu
tena (cucremaruzanus). Kamnanuu mo 6opsoe ¢ 3a001eBaHUAMH.

I'pammarnka: oOpazoBaHuMe W WcCHoib3oBaHME Imperativo Afirmativo (cucremaruzamnus) u
Imperativo Negativo - mnpaBuibHbIE M HeNpaBHIbHBIE TIyaroibl. Hapeuns Ha -mente u
KoHCTpyKuus de forma as mepenaun Hapeuus B pycCKOM si3bIke. Vcmonb30BaHuE apTUKIEH C
YacTsIMHU Tena. be3nuyHble mpemiokeHus Ha ti ¢ coro3amu si m cuando. ®@opmynsl (no)
debes/deberias... + infinitivo/(no) hay que... + infinitivo, a Takxxe poder + infinitivo as nepenaun
coBeTa. Y CIIOBHBIC peiokeHus 1 tuma: si + Hacrosmiee Bpemst. CBs3ku sin embargo, a pesar de
que, ya que. [IponeHTHBIE COOTHOILICHUSI.



6. Urenne u kHUTH ceroaHs. Marepuansl. CBoiicTBa mpeameToB. M300peTeHns 1 MHHOBAIIUH.

KomMmyHHKaTHBHBIE 337]a4i: 00CYIUTH IPUBBIYKH, CBSI3aHHBIE ¢ yTeHHeM. CpaBHUTH IU(POBOI 1
OymakHblii (opmaThl KHUT. OmucaTh HCHOIB30BaHUE, BOCTPEOOBAHHOCTH, MPEUMYIIECTBA U
HEJOCTaTKU IacTuka. Omnucarth OOBEKT: MaTepuallbl, YacTH, I0Jb3a, CBOMCTBA. YTOMHUHATh
IIPEIMETHl U3 KOHTEKCTa ¢ IOMOLIbI0 MecTouMeHMi. [Ipuaymars u onmcaTh HOBBIE CBOMCTBA
CYLIECTBYIOIUX CEroiHs npeameron. OO6CynTh U300peTeHHs U UHHOBALIMHU, KOTOPbIE U3MEHUIIN
Ham ObIT. Paccka3arh, Kak JIFOOM JKWJIM JI0 ONpPENENEHHOM TEXHOJOIMYECKOW HHHOBALMH.
VYIOMSHYTh CBOMCTBA WM XapaKTEPUCTUKU, KOTOPHIMU MOT'YT WJIM JTOJDKHBI ObUIH OBl 00J1a/1aTh
T€ WJIN UHBIE NIPeIMETHI. BrIpa3suTh cBOE MHEHME, MOTYT JIM OOBIZCHHBIE BELU B ONPEAEIEHHOM
JUTEPATYPHOM WIIN XYJI05KECTBEHHOM YKaHpe MPUOOPECTH ICTETUYECKYIO LIEHHOCTb.

Jlexcuka: IPOMBINUICHHOE MPOU3BOJICTBO. YTOTPEOJICHUE U LIETH HCIOJB30BAHUN MPEAMETOB.
[IpeameTsl ObiTa. Matepuanisl.

I'pammatuka: Bpemss Presente de Subjuntivo - mnpaBuiabHble M Hambojee yroTpeOiseMbie
HenpaBwibHble Tharonbl. CpaBHeHue Presente de Indicativo u Presente de Subjuntivo B
OTHOCHTEJIBHBIX TPUAATOYHBIX. [Ipeayiorn B OTHOCHTENBHBIX MPUAATOYHBIX. YHUCIUTEIbHBIC:
COTHH, THICSIYM, MHJUIMOHBI (cuctematu3anus). [lepenaua ¢pyHkuuii ¢ moMoipso Gopmyn sirve
para, se usa para, lo usan. Ynorpe0OiieHre Oe3THMUHBIX KOHCTPYKIUI C BO3BpAaTHBIM se. Bo3BpaTtHoe
se + KOCBEHHOE JIOTIOJIHEHHE B COYETAHUU ¢ MecTouMeHusMu lo, la, los, las. [lepenaya ciocoba
paboThl ¢ MOMOIIBIO KOHCTpYKUMi se enchufa, se abre, va con, funciona con. Ilepegaua
MPUTOJHOCTH JAJISl TOTO JMOO MHOTO JEUCTBUA ¢ MOMOIIbi0 ¢opmyn se puede / no se puede +
infinitivo.

7. IIpo6GiieMsl U perieHus. Y CiIyru 1 UX IpOoABUKEHHUE.

KomMmyHHMKaTHBHBIE 3a/1a41: TIOTOBOPUTH O OBITOBBIX MPOOJIEMax J0Ma M CIIOCO0ax UX PEeIICHMS.
[TonyunTts nH(pOPMAIIHIO U 1aTh OLEHKY TOTPEOHOCTH B HOBBIX KOMIIAHUSIX C(ephl YCIIYT U MOJIb3€
oT Hux. [lopaccyxkaare 00 ycnexe HOBBIX BUIOB yCIyr. 3asBUTh O Mpo0iieMax HMpU OKa3aHMsIX
ycayr 1 notpeboBark KoMieHcanuto. Co3aate 00bsBICHHUE 7151 HOBOW KOMITAaHUM B chepe yCiyrT.
[IpencraBuTh KaMIAHUIO MO MOMCKY (PMHAHCUPOBAHUS JIUIsl KOMIIAHUU. J[aTh OLIEHKY pa3iIuYHbIM
npoekTaM U yciayraM. IlopaccyxkaaTe O MX MpeuMylIecTBax M Hejpoctatkax. OOCyauTh
pacripesielieHue CpeACTB JUIsl MHBECTUIMH. Y3HaTh O pa3HOOOpa3uu U OOrarcTBe KyJIbTYpHOTO
npousBojcTBa B JlatuHckoir AMeprke u Kapubckom OacceiiHe U HEXBaTKe MPOMBIIIJICHHOCTH,
KOoTOpasi Obl MOMOTIJIa B UX NMpojBHKeHuH. [lopaccyxnare 0 noTeHuuane pa3BUTHs KyJIbTypHOTO
IIPOM3BOJICTBA B CTPAHE CTYICHTA.

Jlexcuka: MOTpeOHOCTH, MPOAYKTHI U yciyru. Paznmuunble BuIbl kKoMmnaHui. Exa w HamuTku
(cucremaTu3anus).

I'pammaruka: Bpems Futuro de Indicativo (cucremarnsanusi) - mpaBUJIbHBIE U HEMPABUIIbHBIE
rnarosbl. 3HayeHus Futuro Simple: ans yOexxaeHus U MOIJIEPHKKH, JUIsl BHIPAXKEHUS CIIEACTBUS
[P BBINOJIHEHUU YCIIOBUSA, JUIsSl Tiepefadn obemanuil u o0s3arenscTB. KoHCTpykius querer +
infinitivo ubjuntivo mns Beipaxkenus xenannii. Koncrpykmus Futuro + cuando, donde, todo (lo)
que + subjuntivo qIs mepenayd HEOMpeaeTEHHOTO MOMEHTAa BPEMEHH, MECTa U TMpeaMera.
Heonpenenéunrie mecroumenus cualquier(a), todo el mundo, todo lo que, todo a/os/as. [lepexaua
konudecTBa rojiei: todo el mundo, la gente, la mayoria (de las personas), mucha gente, casi nadie,
nadie. @opMynbl a1 MPUBEACHHUS apryMeHTOB: lo que pasa es que, el problema es que.
be3ynapHble MeCTOMMEHUS IPY HATMYUH TIPSIMOTO ¥ KOCBEHHOTO J0TOJIHEHUS: se + lo, la, los, las.
[Tepenaya HEMPOM3BOJIBHBIX JEHCTBUI ¢ TIOMOIIBIO se me/te. be3nmunble npemioxenus ¢ puedes,
se puede. YucnurenpHble (CUCTEMaTH3aLNA).



8. Be1zoBel X X1 Beka. J)Kuznb B Oyaymiem. [IpoGiemsr yenoBeuecTna.

KoMMyHHKaTHBHBIC 3aa4i: mopaccykaarh o Bbi3oBax XXI Beka. [loroBoputh 00 OOBIYHBIX
CETOIHS BEIIaX M BBIPA3UTh MHEHUE, KakuM OyjaeT 3aBTpamrHuil aeHb. COrNIacUThCA WU HE
COTJIACHUTHCS, TIPUBECTH CBOM apTyMEHTHI U YTOYHHUTH 4yKO€ MHEHHE. BbipaboTath U 00CYIHThH
nporpaMMy AEHCTBHI, 4TOOBI rapaHTUPOBATh 4YEJIOBEUECTBY Jydiiee Oynymiee. Bectu crmop:
peuiarh, Ybs 04epelb TOBOPUTH, BHICKA3bIBATHCS IIPOTUB UY>KOI'O MHEHHUS.

Jlexcuka: ObITOBbIE MPEAMETHI U MPUBBIYKY (crcTeMaTH3alus). Jkonorus. Celbckoe X035 CTBO.
Boiinbl u Boopyk€HHBIE KOHGIMKTHL. TexHomorus. O6mecTtBo. [IpogomKuTeIbHOCTh KU3HH.
Murpanus. ObpazoBaHue.

['pammaTHKa: BRIpaXKEHUE MHEHHSI C IIOMOIIBI0 KOHCTPYKITUH Ccreo que, opino que, a mi me parece
que, estoy seguro, a de que, tal vez + indicativo wiu no creo que, tal vez + subjuntivo. CioBa-
cBsa3ku ademas, incluso, entonces. Konctpykmnuu seguir + gerundio u seguir + sin + infinitivo, a
tarke dejar de + infinitivo u ya no + presente. Koncrpykius cuando + subjuntivo B mpuaaTogYHOM
B KaueCTBE MapKepa BpeMeHH riarojia B Futuro. BeipaxkeHus e ¢ TOMOIIBI0 KOHCTPYKIIUI para
+ infinitivo y para que + subjuntivo. @opmynsl st yactuuHoro (puede que + subjuntivo) wiu
nosHoro (yo no lo veo asi, en eso no estoy de acuerdo) Hecornacus. @opMyiibl, HCHIOTB3yEMBIE,
4TOOBI B35ITh UJIM YCTYIUTh CIIOBO COOCCEIHUKY.

9. Xapaxkrep. UyBcTBa 1 HacTpoeHue. KOH(MIUKTHI U COBETHI.

KommyHukaTuBHBIE 3afauu: OOHApYXHMBAaTh MPOOJIEMbl MEPCOHAXAa U IMOPACCYXKIATh O €ro
xapaktepe. Pacckazath 0 KOH(MJIMKTE W BBIpa3UTh MHEHHE O HEM. BbIpa3uth 4yBCTBa U
HacTpoeHue. ONLEHUTh YyXKO€ MOBEACHHE U JaTh coBeTbl. OmNucaTh XapakTep 4YeIOBeKa.
[Too6markes Ha popyme U BbIpaOOTaTh MPUHIIMIIEI B OTHOIIEHUH MPOOJIEM JIMYHOTO XapakTepa.
[ToroBopuTh 00 OTHOLIEHUSX MEXKAY JIOJbMHU U JIaTh COOTBETCTBYIOLINE COBETHL. [IpounTtars u
MOJICJIUTHCSI MHEHHEM O CTUXOTBOpeHusx Mapuo benenerru.

Jlekcuka: pomanTrueckue otHomeHus. Hactpoenue. Xapakrep.

['pammaTHKa: BeIpaskeHHE SMOIIMH C TOMOIIBI0 KOHCTPYKIIHM me, te, le da miedo, risa + infinitivo,
que + subjuntivo, tener miedo + sustantivo/infinitivo, que + subjuntivo. Ilepenaua cmeHbI
HACTPOEHHE ¢ TOMOIIBIO KOHCTPYKIIMI ponerse nervioso(a), contento(a) + si/cuando + indicativo
u ponerle nervioso(a) a uno + que + subjuntivo. BelpaskeHue uepT Xapakrepa C HOMOIIbIO
KOHCTPYKIIUH ser poco, un poco + adjetivo ¥ KPUTHUKU C MOMOIIBI0 KOHCTPYKIIUU ser un(a)+
adjetivo. Be3nruHO-01IcHOUHBIC MTpeTOKeHHs es bueno, importante + infinitivo, que + subjuntivo.
Onucanne 4YyBCTB 4EJOBEKa C TMOMOINBIO KOHCTpyKuui estar enfadado(a), enamorado(a).
Onucanue OTHOUIEHMH MeXAy JIOAbMHM C TOMOIIbI0 KOHCTpyKuuil llevarse y entenderse +
bien/mal, enamorarse, pelearse. Jlate coBeT ¢ npumenenueM popmyi deberia(n) u lo que tiene(n),
que hacer es + infinitivo, unu e lo mejor es que + subjuntivo.

10. ®opmartsl u 11eJI1 COOOIIIEHUIA

KomMMmyHHKaTHBHBIE 337a4l: ONPEAEIUTh U MepeiaTh Lelb MUCbMEHHBIX H YCTHBIX COOOIICHUH.
Onpenenuts cTeneHb (pOPMaTbHOCTH PA3TUYHBIX TEKCTOB. IIOMpOCUTH MpeaMeThl, MOMPOCUTh
BBITNIOJIHUTH ACWCTBUE WM OKa3aTh YCIYTy, IOIPOCUTH O IOMOIIH, IOIPOCUTh Pa3peleHUs UK
npoiueHus. Ipexynpeauts 1 HanmoMHUTh 0 4éM-nmubo. [Ipurinacute U no3npaButb. COCTaBUTH
3alMCKU C BBIIICYITOMSIHYTBIM cojiepkanueM. [lepenars uykue cioBa: WH(GOpPMAIHIO, TPOCHOBI
Wi mpemioxxenus. HamucaTh cooOmieHue A BCEro Kiacca, a 3aTeM IepecKas3arh 4yxkoe
coobmienue. Ilopaccykaare 0 TOM, KTO MOXET OBITh aBTOpoM cooOmienus. Ilepeckazath
coJlep’KaHuEe OTKPBITKM WM 3JEKTPOHHOro muchMa. lIpounTtaB craThio O MUCHbMEHHOM pedH,



BBIPA3UTh CBOE MHEHHE 00 €€ OCOOCHHOCTSIX M BapHaHTaX, B 3aBHCUMOCTH OT Pa3IMYHBIX
¢daxTopoB. OOCYTUTH 0COOEHHOCTH MMCbMEHHOM peun B ceTu MIHTepHeT.

Jlexcuka: pedeBbie GOpPMYIIBI IPHUTIIAMICHUH, IPOCHO, TTO3IPABICHUN B MIEPETIUCKE.

I'pammaruka: mepenada mpock0 ¢ momorisio KOHCTpykunmid [ Tienes, me dejas? mmum (Puedes,
podrias, te importaria + infinitivo? ®opmyia, 4To0bI TOIYYUTH pa3pelieHrue Ha yTo-16o: ;Puedo
+ infinitivo? KocBennas peus 11s nepegaun uadopmaiuu (indicativo), mpockd U MpeioKeHUun
(subjuntivo), a Takxe BompocoB. llpuTspKaTenbHBIE MECTOMMEHHs, TojHas (opma
(cucremaTu3anusi).

11. Undopmanus u cTeneHb yBepeHHOCTH

KoMMmyHUKaTHBHBIE 337a4uu: 3alpalliBaTh U BhIpAXXaTh MH(POPMAIUIO C PA3JIUYHONU CTETEHBIO
yBepeHHOCTH. OOcyxkaaTh (akTbl. YI0CTOBEpUTbCA B mpaBauBocTu uHpopmanuu. [Ipocutsb
MOJTBEPXKJIEHUS cBelleHUI. B komMaHax mpoBecTH KOHKYpC Ha 3HaHUS O KynbType. Paccka3arts,
4TO 10 OTOr0 MOMeHTa wuHQopMmanus Obiia He3HakoMoil. OOcyxnaTh UHGOpPMAIUIO.
[To3HakoMUTBCS ¢ reorpadUuecCKUMU BapuaHTaMH HCIAHCKOTO S3bIKa, WX (yHIaMEHTAIbHON
CXOXECTH IPU HEKOTOPBIX pa3iuuusax. Paccka3arb o CBOEM OMbBITE: TOBOIUIOCH JIU CTYACHTY
paHee CTAIKUBAThCS C PA3IMUUSIMU MEX1y BapHaHTaMHU MCIIAHCKOTO sI3bIKa?

Jlekcuka: onucaHue crpaHbl. [eorpadus, HSKOHOMHKA, OObIYaW, WCTOPHs, OOIIECTBO.
['eorpadmyeckue BapuUaHThI HCIAHCKOTO S3bIKa M HX OCOOCHHOCTH. OOO0ONICHHWE JIEKCHKH,
npoiiieHHoH 3a kypc Bl.

['pammatuka: KoHCTpyKIus [ Sabe(s) si, cudl? Pasnuums mexnay rimaronmamu recordar (algo) u
acordarse (de algo). BeipaxkeHue pa3JIMYHBIX CTENCHEW YBEPEHHOCTH C IMOMOIIBIO KOHCTPYKIIUH
yo diria que, debe de + infinitivo. Beipaxenue cornacus uiu Hecoraacus. CriocoObl HACTOSTH €
MIOMOIIIBI0 KOHCTPYKIMHA que si, que si, que no, que no. Bpems Imperfecto de Indicativo mmst
peakuy Ha HOBYIO MHGOpPMAIUIO: YO creia que, no lo sabia, yo ya lo sabia. KocBeHHBIC BOTIPOCHI
(cuctematu3zanusi): podemos preguntarles si/quién/donde. O6o01eHrEe TpaMMaTHUKH, TPOMICHHON
3a kypc Bl.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckas (pu3uKka, KOMIbIOTEPHbIE TEXHOJIOTHN U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

HUctopus

Heab AMCHUNIMHBI:

@opMHUpPOBaHUE y CTYACHTOB KOMIUIEKCHOTO TMpEICTaBIeHUs] 00 HMCTOPHUYECKOM pPa3BUTUU
Poccuu, ee mecte B MUPOBOI M €BpONEHCKON ITUBUIM3AIMH, CUCTEMATU3MPOBAaHHBIE 3HAHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX ¥ OCOOEHHOCTSIX BCEMHUPHO-UCTOPUUYECKOTO IPOLECCa, C AKLIEHTOM
Ha uzydyenue ucropuu Poccun.

3agauu AMCHUIINHBIL:

. 3HaHUe ABWKYIIMX CHJI M 3aKOHOMEPHOCTEH MCTOPUYECKOTO IPOLecca; MECTa YelIOBEKa B
VICTOPUYECKOM IIpoLecce, HOIUTHIECKOH OpraHn3aui o0IIecTBa;

® IIOHUMAHHUEC T'PAXKIAHCTBECHHOCTU U MATPHUOTH3MA KaK INPCAAHHOCTHU CBOCMY OTC‘IGCTBy,
CTPCMIICHUS CBOUMHU HeﬁCTBHHMH CIIY’KUTb €ro HMHTEpECaM, B T.4. U 3allIUTC HAIIUOHAJIbHBIX
HHTCPCCOB POCCI/II/I;

® BOCIIMTAaHHUEC HPAaBCTBECHHOCTH, MOPAJId, TOJICPAHTHOCTH,

M ITOHUMAHHC MHOFOOGpaSI/If{ KYJIbBTYp H IUBUIN3AIUM B HX BSaHMOﬂeﬁCTBHH,
MHOT'OBAPHUAHTHOCTHU UCTOPHUYUCCKOTO ITPOLECCaA,

° IIOHUMaHHUEC MECTa M pPOJIN obnactu ACATCIIBHOCTU BBIITYCKHUKA B O6Hl€CTB€HHOM
Pa3sBUTHUH, B3AUMOCBA3U C JPYTUMHU COTUAJIBHBIMH MHCTUTYTaMU,

. BbIpaOOTKa HABBIKOB IOJIyYEHHs, aHAIN3a U OOOOIIEHHUs] MUCTOpUUECKOil MHpOpMaIH,
YMEHUS JIOTHYECKU MBICIIHTD;

M TBOPYECKOC MBINUICHUEC, CaMOCTOATCIBHOCTD Cy>K,I[CHPII>i, HHTCPEC K OTCUCCTBCHHOMY U
MHPOBOMY KYJIBTYPHOMY U HAYYHOMY HACJICANUIO, €0 COXPAHCHUTIO U IIPCYMHOXKCHULO.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yYeHHs M0 JUCHUILINHE (MOAYJII0)

B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYaOLIHecs JOKHBI

3HATh:

— OCHOBHBIE 3aKOHOMEPHOCTH HCTOPHUYECKOTO IIPOLIECCa;

— 3TaIbl ICTOPUUYECKOTO pa3BUTHs Poccuu, nepruoau3annio U XpoHOJIOTHIO €€ HCTOPUH;

— MCECTO U pPOJIb Poccuu B HCTOPUHN YECJIIOBCUCCTBA U B COBPEMCHHOM MHUPE;



— OCHOBHBIE (paKThl, COOBITHS, IBJICHHSI U TPOLIECCHI, KJIFOUEBbIE JaThl, reorpaguueckue peainu u
nepcoHanuu ucropun Poccun B MX B3aUMOCBSI3M M B XPOHOJIOTUUECKON MOCIIEI0BATEIbHOCTH;

— HOHATUA U TCPMHUHBI, OTHOCAIIUCCA K UICTOPUHU POCCI/II/I;

— OCHOBHBIC HpO6JI€MBI u PICTOpI/IOI"pa(bI/ILIeCKI/IC KOHICIIIHUHN OTEYECTBCHHOM HUCTOpHUHU.

yMeTh:

— Ananu3upoBaTh npobaembl UCTOpUH Poccuu, ycTaHaBIUBaTh MPUYUHHO-CIICACTBEHHbBIE CBSI3H;
— aHAJIM3UPOBATH U OIICHUBATH COITMAIBHYIO i SKOHOMHYECKYIO HH(OPMAIIUIO;

— IUIAHUPOBATh U OCYILECTBIIATH CBOKO JCSTEIIBHOCTD C YUETOM PE3YJIbTATOB 3TOI'0 aHAJIU3A;

— COCTaBJIATH pedeparsl Mo 3aJaHHONW TEMATHKE;

— TpaBWIBHO OICHWBAaTh M  OTOMpaTh HYXHYIO HH(POpMAIMIO, aHAJIU3UPOBATH,
cUCTEeMaTU3UpPOBaTh U 00001IATH ee.

BJIAJ1€Th:

— O6H.[eHay‘lHBIMI/I U CIICHUAJIbHBIMH HCTOPUYCCKUMHU MCTOJaMH, crocobamMu u cpeacrBaMu
I/ICCJ'IG,I[OBaHI/Iﬁ B 00JIaCTH OTEUYECTBEHHOU HCTOpHUH;

— TMPEACTaBICHUSMU O COOBITUSIX POCCUWCKOM M BCEMHPHOM HCTOPHHM, OCHOBAaHHBIMU Ha
IIPUHIMIIE UCTOPU3MA;

— HaBbIKaMHU aHaJIn3a HCTOPHUUYCCKUX UCTOUYHUKOB,
— HaBblIKaMU ITMCbMCHHOT'O apT'YMCHTHUPOBAHHOT'O U3JIOKCHUSA COOCTBEHHOH TOYKHU 3pCHUA;
— HaBBIKaMU KPUTHYCCKOI'O BOCIIPUATUA I/IH(i)OpMaHI/II/I.

— bOasoBoit TepMI/IHOJIOFI/Ieﬁ U IOHATUIHBIM arraparom B oOmactu HCTOpUU Poccun.

TeMbl U pa3jaeiibl Kypca:

1. Ucropus B cucreMe COLMAIBbHO-TYMaHUTApHBIX HayK. OCHOBBI METOJOJIOIMH UCTOPUUECKON
HaYKH.

Mecto ucropuu B cucreMe Hayk. OOBEKT M HpeaMeT HCTOpUuYecKoll Hayku. Ponb Teopuu B
NO3HAaHUM Tpouioro. Teopus W METOAONOTHs HCTOpuueckodl Hayku. CyliHoOCTh, (HOpMBI,
¢byHKIIMM nctopuyeckoro 3HaHud. Mcropus Poccun — HeoTbemiiemasi 4acTb BCEMUPHOI HCTOPUU:
olmiee M OCOOEHHOE B MCTOPUYECKOM pa3BUTUU. OCHOBHBIE HAIpPaBICHUS COBPEMEHHOU
uctopuueckod Hayku. CTaHOBJIEHHE U pa3BUTHE HCTOpHOTrpaduy KaK HAyYHOH JHUCUHUIUIMHBIL.
HcTounuku no otedyecTBeHHOM ncTtopuu. CriocoOb! M GOPMBI MTOJTyUEHUSs, aHATIU3a U COXPaHEHUs
ucropuyeckoit nHpopmaru. OakTopbl UCTOPUUECKOTO PA3BUTHUS: MPUPOIHO-KIMMATHYECKHIH,
ATHUYECKUH, HKOHOMUYECKHUH, KYJIbTYPHO-IIOJINTUYECKUI. XPOHOJNOIMS M IEPUOIU3ALUs
MHUPOBOM HCTOpPHH, €€ BapHaHTbl M NPHUHLUIBI BBIAEJIECHUS JTAallOB MCTOPUM 4YEJIOBEUECTBA,
KOHLEMNINY UCTOPUYECKOTO Pa3BUTHS.



2. Ucropus nepBoObITHOTO 0obmecTBa. [uBmmmsanuu JpeBHero Bocroka. McTopusi aHTHIHOTO
MHpA.

AHTpOIIOT€HE3, HUCTOPHsSI AHTPOIOJIOTUM M COBPEMEHHBIE IPEJICTaBICHUS O TMOSBICHUH U
pa3Butun camnueHcoB. llpuponno-reorpaduueckue ycnoBusi ¢opmupoBanus pojga Homo.
[TosiBnenue BumoB B poae Homo, nuckyccuss o mpuuMHAX HMX BbIMUpaHUsS. MarepuanbHas
KyJbTYypa CallM€HCOB U JIPYTUX pa3yMHbIX BUI0B. Ponb apxeonoruu u uzydyenus apesHeit [[HK B
UCCJICIOBAHUSIX MPOOJIEM HUCTOPUM IEPBOOBITHOIO YeNOBEKa U TMEePBOOBITHOTO OOIECTBa.
[Taneonut, ME30JIUT U HEOJIHT, UX OCOOCHHOCTH B Pa3HBIX PETHOHAX.

[Ipenmer ucrtopumn [peBHero BocToka v MOHATHIHBIA anmapar. TUNONIOrUs IPEBHEBOCTOYHBIX
UMBHIM3AIMN. XpoHoJoTUs U nepuoau3anus. CTaHoBIIeHHE U pa3BUTHE erunTosioruu B XIX—XX
BB. [Ipuponnsie ycnosus JpesHero Erunra. DBOIrOLMS €rMIETCKOTO A3bIKA U BUJIbI €TUIIETCKON
nucbMeHHOCTHU. [[puHimnel nepuoan3annu uctopuun u xponosiorust pesnero Erunrta. OcHOBHbIE
TUTIBI  UCTOYHUKOB. JloauHactuyeckuii mnepuon. «Kmaccuueckas» Teopust o00pa3oBaHuUs
rocynapcra B Erunte. CoBpemenHble Teopuu nojautorenesa B Erunrte Bo Bropoii noi. IV Tbic.
1o H.3. Pannee napctso (I — II nunactun). O6benunenue Erunra B equHoe rocynapcerso. JlpeBHee
napctBo (III-VIII agunactum). Hadano aOGconroTH3anuu 1APCKON BJIACTH B MEPHOJ IPaBICHUS
Heuepxera (IIxocepa). Hauano BosBenmenusi nupamun npu CHodpy u ero nanpHeuas
Tpancopmanus. Erunerckas sxonomuka B nepuoj pesnero LlapcTtBa: mapckue, XpaMoBbIe U
BEIbMOXKHBIE Xo3siicTBa. [Ipuunnsl kpaxa [peBHero llapctBa u ero mocnenctBus. CpenHee
HapctBo. I'MKCOCBI, XapakTep HUX NPOHUKHOBEHUs B FErumer W 53THUYECKUH COCTaB.
DopMHUpPOBAHUE ETUIIETCKOTO «UMIIepUaIn3Ma» Mpu mepBbix (apaonax XVIII gunactum
(Amenxoren I, Tyrmoc I, Tyrmoc II). Penurnosnas pedpopma Amenxorena IV, Bo3MOXKHBIE
npuunHbl. Boiiael Pamceca I, xeTTcko-erunerckue KOHGIUKTHI M B3auMooTHOIIeHus. [lepexon k
o0opone pyOexeit Erunra B npaBnenne MepHenrtaxa. BropxeHus JIMBUNHLIEB U «HAPOJ0B MOPSI»,
UX poJib B Kpu3HMCE LMBHIM3aUMKA OpoH30Boro Beka. llepBoe ymomuuanue W3zpawnga npu
Mepnenraxe. Pamcec 111 u BOMHBI €TUNTSH IPOTUB JIMBUHLIEB U «HAPOJOB MOPs» BTOPOW BOJIHBI.
Pacnan Erunra Ha nBa rocynapcrsa ¢ nentpamu B Tanuce n ®@usax. Eruner Ilo3gnero mapcrsa
(XXl — XXX nmunactun). Jenenrpanusamus Erunta B IX — VIII BB. 10 H.3. (XXII — XXIII
nuHactun). 3aBoeBanne Accupueit Erunra B 671 r. o H.3. Eruner noa Bnacteio XX VI nunactun
U «CaucCKoe BO3poxkaeHHe». BHemHss nonutuka Erunta npu npasutenax XXVI nuHactuw.
Ces3u Erunra c I'penueii. 3aBoeBanue Erunta KamOucom B 525 r. 1o H.3. Erumer B coctaBe
Jep>kaBbl AXEMEHHUI0B U BOCCTaHUS €TUIITSAH MPOTUB MEPCUICKOro rocnoictsa. XXX AMHACTHUSA
u obperenne Eruntom He3aBucumocTd B mepBoil mon. IV B. go H.3. Btopoe mepcuiackoe
3aBoeBanue Erunta B 343 r. 1o H.3. 3aBoeBanue Erunra Anexcannpom Makenonckum B 332 r. 1o
H.3. Penurus u kynerypa Erunta B [ ThIC. 10 H.3. Erunerckoe o6mectBo [ Thic. 10 H.3. U TepeMeHbI
B €r0 MUPOBO33PECHUH.

HpeBusis Meconoramus. Ilpuponnbie ycnoBus J[IBypeubss M HX BIUSHUE Ha (QOpPMBI
rocyJIapcTBeHHbIX oOpazoBanuii B IOxHoit m CeBepHoit MecomoramMmun. ODTHUYECKas
XapaKkTEepUCTUKA W S3BIKM HApOJOB, HacensBMX Meconotamuto. [IpuHImnel nepuoausanuu
UCTOPUM W XPOHOJIOTMSI MECONOTAaMCKMX IMBHIM3alui. OCHOBHBIE THIIBI HCTOYHHUKOB.
Heomutnueckas  peomronusi, 3aceneHue  Meconoramun.  [IpeBHedmme  mpoToropoja
Meconoramu ¥ HX co3faTesNd. 3aBoeBaHuMe Inymepamu Meconoramuu. IIpoucxoxnaenue
MUCbMEHHOCTH B MeconotamMuu. JI[peBHEBOCTOUHBIM TOpoj. PaHHeauHAacTHYECKU TEpUOJ.
Oco0OeHHOCTH PaHHUX TOCYAApCTBEHHBIX oOpa3oBaHMil B Mecomotamuu (CTpyKTypa BIAcTH,
GyHKIMM Kpela-TpaBUTeNsl, pojib OOUIMHHBIX MHCTUTYTOB BJIacTH). «2moc o ['mipramenie» xak



HCTOYHHK 10 uCcTOpuH [[Bypeubs. 3akoHbl YpyuHuMruHbl. O0beauaeHne KOxxaoro JIBypeuss.
Akkajzickoe napctBo. JOnoxa CaproHuzioB. 3aBoeBarenbHble oxoasl Caprona. Bossbimenue [
nuHacTuM Baswiiona npu Xammypanu u 6opbba BaBmiiona 3a rereMonnio B MeconmoTamuH.
3akonbl Xammypanu. Kaccurckas Basunonust u Accupus. Bo3bliienne Accupuu npu Amryp-
yoammre | 1 GopmMupoBaHUE OCHOBHBIX HAIPABICHUN 3aBOCBATEIILHON MOJUTUKUA ACCHPHH.
VYnagok Accupun B XII B. 10 H.3. m Kparkoe Bo3BbllleHME Ipu Turiaarmanacape I
3aBoeBareibHble 0X0/1bl AnypHanupanaina Il u npespamienre Accupuy B MUPOBYIO JIEP/KaBY.
VYcunenue Ypapry u ynagok Accupuu B 80-x — Hauane 40-x rr. VIII B. g0 H.3., rpaxkaaHcKast
BoiiHa B Accupuu. Bosseiienue Accupuum npu Turnarnanacape III (745 — 727 rr. po H.3.).
AJMHUHUCTpAaTHUBHASA U BOGHHAs peopma, cozaHne NpophecCuOHATBLHON apMHH.

Accupus B VII B. 10 H.3. HoBoBaBunonckoe napctBo. Bocrounoe CpenuzemHomopsbe B I11-1 Thic.
Manas A3us u 3akaBkasbe. pan u conpenenbubie Tepputopun. @unukus, Cupus u [lanectuna
B III — II thIC. 10 H.3. ®uHUKMSA B | ThIC. 10 H.3. McTopus M3panis 1orocy1apcTBEHHOrO MEPHOIa
I1-1I TeIC. 10 H.3. 3pamib B I ThIC. 70 H.3. XeTTcKoe apcTBo. Masast A3us u 3akaBka3be B [ ThIC.
10 H.3. Xyppurckuii mup Il — I Teic. 10 H.3. loupanckuii nepuoa. dnaMm. Jlep:kaBa AXeMEHUI0B.
Dnoxa rpeko-nepcuackux BoitH npu Jdapun u Kcepkce.

OcoOenHoctu pasButus nuBmwinzauuu Jpesneir Uuauu. IIpuponHo-reorpapuueckue ycioBus
Wuauu. Uctounuku no ucropuu Jpesneit Munuu. JIpeBHenHnlickast MMCbMEHHOCTD U ajihaBUT.
HuBunuzanusa nonunasl Mumga. Moxenmxko-/apo n Xapanna. ['opoga Xapannckoi [UBUIN3ALNAN:
MJIAaHUPOBKA, CTPOUTEIBHOE JIeI0; CTaHIapTU3AIMSA TTOCTPOEK, BOJOCHAOKEHNE U KaHATU3AIH.
OKOHOMHMKA: 3eMJIeie]iue, CKOTOBOJACTBO M pemecna. [lpuumnbl kpymenus HWHackoi
nuBwIM3anuu. Apun B Maauu. OOyl MHIOMPAHCKUN TIEPHO/T B PA3BUTHU UPAHIICB U MHIUIIICB.
[Ipapoauubl upaHiEeB, HHAOAPUEB. «ABecTa» U «Pursega»



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3UKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

KBanroBasi MexaHuka

Heab AMCHUNIMHBI:

Jlath cTyneHTam 3HaHUS B OOJIACTH ONMUCAHUS PA3JIMYHBIX KBAHTOBBIX (PU3MUECKUX SIBICHUN H
METO/Ibl TIOCTPOEHUSI COOTBETCTBYIOUIMX MAaT€MaTUUYECKUX MOJIENEH, M0Ka3aTb COOTBETCTBUE U
HENPOTUBOPEUUBOCTh CHUCTEMBI IOCTYJATOB, IOJOXEHHBIX B OCHOBY KBaHTOBOM TEOpHH,
CYILIECTBYIOIIUM IKCIEPUMEHTAIbHBIM JAaHHBIM, YTO MO3BOJIIET CUUTATh TEOPHUIO JIOCTOBEPHOM.
JlaTb HaBBIKH, TIO3BOJISIOLIUE MTOHATH a/IEKBATHOCTh TEOPETUUECKON MOJIETN COOTBETCTBYIOIIEMY
($u3znyecKOMy SIBJICHUIO.

3agauyd AUCHUILINHBI:

. N3ydeHue CBOWCTB TOUHO PEIIAEMBIX 3a4a4-MOJICJIE KBAHTOBOMEXAHUYECKUX CHUCTEM;

. M3Yy4YeHHE MPUOIMKEHHBIX METOIOB PEIICHUS 3a/1a4 KBAHTOBON MEXaHHKHU;

. W3yYECHUE METOJOB OINKCAHUA CIOXKHBIX CHCTEM, B TOM YHUCJIE CUCTEM TOXKIECTBEHHBIX
YACTHIL;

. OBJIAQJIEHUE METOJAaMU KBAaHTOBOW MEXAaHUKU Uil OINMUCAaHHUS CBOWMCTB Ppa3IMYHBIX

(UBUYECKUX CHUCTEM.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCHUIJIMHE (MOYJIIO)
B pe3synbrare 0CBOCHUS AUCITUTUTMHBI 00YUIAIONIUECs JOKHBI

3HATh:

| HOCTynaTI)I W IIPUHIHUIIBL KBaHTOBOM MEXaHUKH, METOJbI OIIMCAaHNUs KBAHTOBBIX CHUCTEM,
CBSI3b COCTOSTHUH B OIepaToposB € Ha6J'IIOI[aeMI)IMI/I 1 U3MEPACMBIMU BEJIMUNHAMU

0 OCHOBHBIE CBOMCTBA TOYHO pemacMbIX MOJeIe KBaHTOBBIX CUCTCM,

0 OCHOBHBIE  TNPUOJMKEHHbIE METOAbl pElIeHus 3aJad KBAaHTOBOW  MEXaHHKHU:
KBa3MKJIACCHUECKOE PUOJIMKEHNE; CTAIMOHAPHYIO U HECTALMOHAPHYIO TEOPUIO BO3MYILEHUM;

l MCTOABI OITMCAHHA CJIOKHBIX N HC3AMKHYTBIX KBAHTOBBIX CUCTCM;
W METOAbI U CIIOCOOBI OMKMCAHUS CUCTEM TOXKIACCTBCHHBIX YaCTHI] B KBaHTOBOM TCOPpHU,
| MCTOABI ONIMCaHUsA paCCCAHUSA HYaCTUIL; OIMMCAHHEC BSaHMOHeﬁCTBHﬂ SJICKTPOMAarHuTHOIO

HN3TYy4YCHUSA C KBAHTOBBIMU CUCTEMAMM 3apsAa0B.



yMeThb:
O OmnpenensTe SHEPreTUYECKHUE CIIEKTPBI U BOJTHOBBIE (PYHKIIUU B OJJHOMEPHBIX CIyJasx;

l OIIPCACIIATE CPECAHHUEC 3HAYCHUA ((1)I/I3I/I‘{GCKI/IG BCJ'II/I‘II/IHBI) KBAaHTOBBIX CHUCTEM, C€CJIH
HN3BCCTHBI UX BOJIHOBBIC (I)YHKHI/II/I,

0 OTIPENIeNIATh COCTOSIHUS M KIAaCCU(UIIMPOBATh SHEPreTUUYECKHUE CIIEKTPHl YacCTHIBI B
CUMMETPUYHBIX MOTEHIHANaX, B YAaCTHOCTH, OOJAJAlOIUX aKCUAIbHOM W IICHTPaJbHON
CUMMETpUEH;

l INPUMEHATh KBa3HUKIACCUYCCKOC HpI/I6J'H/I)KeHI/Ie JJIs1  OICHKU ypOBHCfI OHCPIruu H
BepOHTHOCTeﬁ IMPOXOXKACHUA B OJHOMEPHBIX IOTCHIMAIAX,

O IIPUMEHATH CTALMOHAPHYIO TEOPUIO BO3MYILIEHUMN JUUIS HAXO0KICHUs IOIPABOK K YPOBHIM
SHEPTUU U BOJHOBBIM (PYHKLIHUSM;

l MNPUMCHATh HECTAIIMOHAPHYKO TCOPHUIO BOSMYIJ_IGHI/Iﬁ JJIA HaXOXIACHHA BepOHTHOCTefI
MNepexoa0B MCKAY COCTOSIHUAMU;

l peuIaTh 3aaa4r O HaXOXKJACHUHA COCTOSIHUM U OQHCPIreTUYCCKOI'O CIICKTPa CUCTEM MHOTI'UX, B
TOM YHCJIC TOXACCTBCHHBIX, YaCTHII,

O BBIUUCIIATE  AU(QepeHnnanbHble  CEYCHHS  pacCesHUS  YacTHI[  Pa3IMYHBIMU
IOTEHIMAIAMU;
0O OIPEIEIATh BO3MOXKHBIE ONITUYECKUE MIEPEXO0bI MEXAY COCTOSHUAMH CUCTEM 3apsafoB U

OLOCHUBATL BPEMCHA JKU3HU BO36y>KI[eHHI>IX COCTOSIHUH.

BJIa/1eTh:

0 OCHOBHBIMU METOAaMHU pPCHICHUS 3ala4 O HAXOXKACHHUU COCTOSIHUM U OHEPICTUYCCKUX
CIICKTPOB pa3JIMYHbIX KBAHTOBLIX CUCTEM;

| HaBbIKaMMU TCOPCTHYCCKOI'0 aHa/JIM3a PpCaJIbHBIX 3aaa4y, CBA3aHHBIX CO CBOMCTBaAMH
MHKPOCKOIIMYECKNX W HAHOCHUCTECM, 06J1a)1a}01111/1x KaK IOUCKPECTHBIM, TaK W HCIIPCPLIBHBIM
CIICKTpPaMHU.

TeMbl U pa3jaeiibl Kypca:
1. Ypasuenue lllpenunrepa u ero cBolcTBa.

DJNIeMEHTHI TeOpuu npescTaBieHuil. KoopauHatHoe U UMITYJIbCHOE TIpe/icTaBieHne. BpeMenHoe
ypaBHeHue lllpenunrepa. YpaBHeHue HenpepbIBHOCTH. [IOTHOCTH BEPOSITHOCTH M TIJIOTHOCTh
TOKa BepoATHOCTH. HopMmHpoBKa BOJTHOBOM (DYHKLIMHU B CIy4yae AMCKPETHOTO U HEIMPEPBIBHOIO
criektpa. CranmonapHoe ypasHenue [lIpegunrepa.

2. HCCTaI_II/IOHapHaSI TCOpHUA BOBMyIJ.IGHPIfI. Hpe,Z[CTaBJ'IeHI/Ie B3aUMOICHCTBUS.

[IpencraBneHne B3aUMOJEHCTBUSA. XPOHOJOTM30BaHHAs AKCIIOHEHTA. Teopust KBaHTOBBIX
nepexonoB. COOTHOLIEHHE HEONpEAENEHHOCTEN s 2Heprun U BpeMmeHu. llepexoasl B
JIBYXypOoBHEBOM cucteme. Ilepexoasl B HEMPEpPHIBHOM CIEKTpe. «30JI0TO€ MpaBuio» Pepmu.
BHe3annble u aquabaTnyeckue BO3MYLIECHUS.



3. CranimonapHas teopusi Bo3mytnennii. Meroz ¢ynkiuu ['puna.

Teopus BO3MyILEHHH AJs1 AUCKPETHOTO criekTpa. Kpurepuit mpumenumoctu. Metos GyHKINU
I'puna. [lonpaBku K COCTOSIHUSM U ypOBHSAM 3Hepruu. Ciryyail BBIPOXKACHHBIX YPOBHEHN dHEPIUU.
[IpaBuibHBIE BOJHOBBIE (YHKIMHM HYJIEBOTO MNpHOMDKEHHs. Teopuss BO3MYIICHMNA s
HENPEPHIBHOTO CIIEKTPa, OOPHOBCKOE MPUOIINKEHNE B TEOPUU PACCESHUS.

4. OCHOBBI PENSATUBUCTCKON TEOPHH.

PenaruBucrckue BOJIHOBBIE ypaBHeHus. YpaBHeHue KieliHa—Iopaona—®oka. VYpaBHeHue
Jupaka. Matpuusl Jlupaka 1 UX CBOXCTBA. PessITUBUCTCKAsi ”HBApUAHTHOCTD ypaBHEHUs [{upaka.
OpOutanbHbIi, COOCTBEHHBI W TONHBIA MOMEHT B Teopuu Jupaka. CrnuH-opOUTANbHOE
B3auMozelicTBue. TOHKas CTpyKTypa 3HEPreTUYECKUX YPOBHEH aToOMa BOAOPOAA.

5. CuCTEMEI TOXKIECTBEHHBIX YacTUIl. CII0KHEBIA aTOM.

Onucanme cinoxsabix cucreMm. Crnoxenne MoMeHTOB. Koaddunumentsr Kiebmra-I'opaana.
[TpuHIMT TOXXIECTBEHHOCTH (HEPA3IMIMMOCTH) MUKpodacTHil. CUMMETpHS BOTHOBOH (pyHKIIUU
OTHOCUTCIIbHO TIIEPCCTAHOBKU TOXICCTBCHHBIX YaCTHUII. q)epMI/IOHI)I U [PUHOUIL Haym/l.
Herepmunant Ciatepa. bo3onsl. [IpencraBnenue uncen 3anoiaHeHus. OnepaTopsl pOXKACHUS U
YHUUTOKEHUS. OCHOBHBIE OIEPATOPHI B IPEJCTABIECHUN YU CEI 3aII0JHEHUS.

Atom renusi. O6mMeHHoe B3aumo/ieiicTBue. OCHOBHOE U BO30YKIEHHOE COCTOSHUS aTOMa TelHsl.
[Tapa- u opTorenuii.

[TpuOnmkeHre LEHTpaJbHOTO IO B aToMe. BapuanuonHslii MeTox. OJIEKTPOHHBIE
koHpurypanuu. Tepmel. [IpaBuna Xynna. ToHkast CTpyKTypa.

6. Cucrema QJICKTPHUUYCCKUX 3apsAJ0B BO BHCIIHEM JJICKTPOMAIrHUTHOM II0JIC.

VpaBuenune Illpenunrepa BO BHEIIHEM JJIEKTPOMAarHUTHOM 1noje. YpaBHenue [laymnwm.
KanubpoBouHass MHBapuaHTHOCTb. J[BH)KEHHE 3JIEKTpOHAa B OJHOPOAHOM MAarHUTHOM IIOJIE.
Vposuu Jlannay. Oddext 3eemana.

7. Teopm[ OJICKTPOMATrHUTHOT'O U3JITYYCHU.

KsanroBanue CBO60)IHOFO OJICKTPOMArHuTHOI'O I10JIA. B3aHMOHeﬁCTBHe KBAaHTOBOU CHUCTEMEI C
AIIEKTPOMAarHUTHBIM u3aydeHreM. CIIOHTaHHOE U BBIHYXJIEHHOE n3iyueHue GporoHos. [IpaBuna
otbopa.

8. Teopus paccesHus.

Ceuenue paccesHusl. AMIUIMUTYAA paccessHus. YIpyroe paccesHue. MeTo napuuaibHbIX BOJH B
TEOpUU paccessHus, amIumMtyaa u ¢as3sl paccesHuss. Onruyeckas TeopeMa. PaccesHue
TOKJIECTBEHHBIX YaCTHII.

9. CnoxxeHre MOMEHTOB.
[TonmubIil MOMEHT pensTuBrcTCKON yacTuilbl. Koaddunmentsr Knebma-I'oprana.

10. ITpuém 3amanuii.

11. BpemenHnast 3Bostonusi GU3HIECKON CUCTEMBI



[IpencraBnenue Illpenunrepa m npencrasieHue ['aiizenOepra. ['aif3eHOeproBckre ypaBHEHUS
nerxkeHns. KBantoBbie ckoOku [Tyaccona.

(DYHI[aMeHTaHBHLIe KOMMYTAllMUOHHBIC COOTHOILICHMUA. I/IHTeraJIBI JABMDOKCHUA B KBaHTOBOM
teopun. Teopemsl Ipendecra.

12. CuMMeTpHrH B KBAHTOBOM MEXaHUKE U 3aKOHBI COXPAHECHMUSI.

MHBapuaHTHOCTh KBAaHTOBO-MEXaHHYECKOW CHCTEMBI OTHOCHUTEIBHO TPYNI MpeoOpa3oBaHUIA.
CummeTpun pU3HUECKON CHCTEMBI M 3aKOHBI COXPaHEHHUS.

['pymnmna npocTpaHCTBEHHBIX TPAHCISAIUN W 3aKOH COXPAHEHHS HMITYJbca. ['pynmna BpeMEHHBIX
TPaAHCISALUUHN U 3aKOH COXpaHEHUs SHEpruu. [ 'pymma TpexMepHbIX BpallleHHid ¥ 3aKOH COXPaHEHUS
opbuTanbHOro MoMeHTa. HerpuBoiuMble IpecTaBIeHUs TPYIIIbI TPEXMEPHbIX BpameHuil. Crinx
U MOJHBIA MOMEHT.  ['pymnma mpocTpaHCTBEHHOW WHBEPCHM W 3aKOH COXpPAHEHUS! YETHOCTH.
['pymnma oOpailieHus: BpeMEeHH.

13. Teopust yraoBoro MOMEHTA U CIIMHA 3JIEKTPOHA

VYTIi0BOi MOMEHT B KBaHTOBOM MexaHuke. OmnepaTopbl MOMEHTa KOJIMYECTBA JBH)KCHUS U
kBajgpara MoMeHTa. CoOCTBEeHHBIE 3HaueHUs W coOcTBeHHble QyHKIMHU. Oneparop KOHEYHBIX
BpalllCHU.

Omnepatop criuna. Marpunsl [laynu u ux cBoiictBa. CrimHOBas BoJiHOBast (pyHKIius. MeToabl
W3MEPEHHUS CIIMHA.

14. 38.,[[21‘121 ABYX T€IJI. I[BI/I)KCHI/IC B ITIOJIC HECHTPAJIbHO-CUMMETPUYIHOI'O ITIOTCHIIMAJIA.

3amaya JByX Tel B KBaHTOBOM MexaHuke. LleHTpanbHOe mone, pa3jelieHue NEepeMEHHBIX.
Pagnansnoe  ypaBHenue  Ilpegunrepa.  [IpocTpaHCTBEHHO-MU3OTPOIHBIA  OCLIMJUISTOP.
Bonopononono0OHeIi atoM. DHEpreTuyecKuil CieKTp, BOJHOBas QpyHKIMs. BoipoxaeHue.

15. KBasuknaccuueckoe mpuOInKeHue.

[TpenenbHBIN Mepexo] K KJIAcCMUYECKOM MeXxaHuke. BoimHoBass (QyHKIMS B KBa3HKJIACCHUUECKOM
npuommkenun. Meton BKbB IlpaBuno xBantoBanusi bopa—3ommepdensaa. da3oBeiii 00beM,
NPUXOJAIIMICS Ha OOHO cocTosiHue. [IpoxokaeHue CKBO3b IOTEHLMATIbHBIA  Oapbep
(TyHHENnbHBIN 3P PexT). DnemeHTapHas TeopHs pacnaja.

16. ATom Bomopoa.

AToMHasi cucTeMa eAMHMI. OHEepreTM4ecKuil crhekTp. PaauanbHble BOJHOBBIE (DYHKIIHH.
KpaTHOCTB BBIPOXKIEHUS YPOBHEN.

17. Teopuss NMHENHOTO TAPMOHUYECKOTO OCLIMILIATOPA.

SHCpFeTI/IquKHﬁ CIICKTP. CoOcTBEHHEIE (I)YHKI_[I/II/I TapMOHHUYCCKOIo  OCOWIUIATOpa B
KOOpPAWHATHOM ITPEACTABJIICHHUU.

18. ITpuém 3amanuii.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (PU3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

Kuraiickuii si3bik (ypoBeHb Al)

Heab AMCHUNIMHBI:

[enpro u3ydeHus: qucHUIUIMHbl «KuTtaiickuii si3pik. YpoBeHb Al» siBisiercs (OpMUpPOBaHHE U
pa3ButHe MEXKKYJIbTYPHOU poeCCHOHAIBHO-OPUEHTHPOBAHHON KOMMYHUKATUBHOMN
KOMIIETEHIIMM CTYAEHTOB Ha 3JIEMEHTAPHOM YpPOBHE JUISl PEHICHHUS KOMMYHUKATUBHBIX 3a7a4 B
MpoeCCHOHAIBHO-ICIIOBOM, COLIMOKYJIBTYPHOM W aKaJeMHuecKol cdepax AesTeNbHOCTH, a
TaKKe JUIS Pa3BUTHUS POPECCHOHATBHBIX U TMYHOCTHBIX KAUYECTB BBITYCKHHUKOB.

3agauyd AUCHUILINHBI:

JlocTiKeHHe SJIEMEHTApHOTO YPOBHS MEXKKYIBTYpHOU NpodheccruoHaIbHO-OpPUEHTUPOBAHHOM
KOMMYHHKATHBHOW KOMITCTEHIIUU B XOJI¢ M3YYCHUS AUCHUILTHHBI «KUTalCKUl S3BIK» TpeOyeT
pemieHuss psAa 3agad, KOTOpPbIE COCTOSAT B IOCIEAOBATEIIbBHOM OBJAJACHUU CTYJIEHTaMHU
COBOKYITHOCTBIO CYOKOMIIETEHIIUN, OCHOBHBIMU U3 KOTOPBIX SIBJISIOTCS:

— JIMHTBUCTHYCCKAasa KOMIICTCHLIMA: CIOCOOHOCTh MOHUMATh peub Apyrux JIoaeu u BbIpaXXaTb
COOCTBEHHBIC MBICIIH Ha KHTalHCKOM SA3BIKE,

— COITMOKYJIbTYPHAsi KOMIIETCHIIHS: CIIOCOOHOCTh YUUTHIBATh B OOIIEHUU PEUEBOE U HEPEUEBOE
nosenenue, npunaroe B KHP;

— conualjibHas KOMIICTCHIIMA: CIIOCOOHOCTH B3aMMOACHCTBOBATh C IapTHCpaMHu I10 O6I.[IeHI/IIO,
BJIAACHUEC COOTBECTCTBYIOIINUMU CTPATCTUAMMU,

— AUCKYPCHUBHAA KOMIICTCHIUSA: 3HAHUC IIPABUJI TIOCTPOCHHNA YCTHBIX U ITMCbMCHHBIX COO6HICHPII>1-
JAUCKYPCOB, YMCHHUEC CTPOUTH TAKHC COO6HI€HI/I$I W MMOHUMATb UX CMBICJI B PEUYN APYIrux J'IIO)I@I\/'I;

— CTpaTeTUYCeCKad KOMIICTCHIMA: YMCHHUC IMOJIb30BATHCS HaunOoJee 3(1)(1)6KTI/IBHHMI/I CTPATCTUAMU
IMpU pCHICHUN KOMMYHHUKATHUBHBIX 3a/1a4;

— [IpeIMETHasl KOMIIETEHLUS: 3HaHUE MTPeIMETHON MH(POpMAIIUH ITPU OPTaHU3aIMH COOCTBEHHOTO
BBICKA3bIBAaHUS WM IOHMMAaHUS BBICKA3bIBaHUS APYTHX JIIOJEH;

— KOMIICHCATOPpHAad KOMIICTCHLUA: YMCHUC IIPEOAO0JICBATH KOMMYHI/IKB.TI/IBHHﬁ 6apLep 3a CUCT
HCIIOJIb30BaHUA U3BCCTHBIX PCUCBBIX U METAA3BIKOBBIX CPCACTB;

— [IparMaTu4eckas KOMIETeHIUs: yMEeHUe BEIOUpaTh Hanbosee 3 QeKTUBHBIN U 11eT1eco00pa3HbIii
Croco0 BbIPa)KEHUS MBICIIH B 3aBUCUMOCTH OT YCJIOBHI KOMMYHUKAaTUBHOTO aKTa U IOCTaBIEHHON
3ajaun.

IlepeyeHb MuIaHUPYEMBbIX Pe3yJIbTATOB 00YUYEHHUS 10 JUCHHUILIMHE (MOAYJII0)



B pesynbpTaTe 0CBOCHHS TUCIUIUIMHBI 00YYarOIIHECs JOKHBI

3HATh:

- OcHOBHBIC (DAKTHI, peaTMK, UMEHA, TIOCTONPUMEeUYaTeIbHOCTH, Tpaauiuu KHP;
- COOBITHUS M3 00JIACTH UCTOPUH, KYITBTYPbI, HOJUTUKH, coluansHon xu3au KHP;

- OCHOBHBIC q)OHeTI/ILIeCKI/IC, JICKCUKO-I'PaMMaTUYCCKHUEC, CTUIMCTUYCCKHE 0COOEHHOCTH
KHATAMUCKOTO SI3hIKA U €TI0 OTIINYHE OT POOHOIO A3BIKA,

- OCHOBHBIE 0COOEHHOCTH MUCbMEHHOM U YCTHOHM (POPM KOMMYHUKALIUU.

yMeThb:

- [lopoknaTh afeKBaTHBIC B YCIOBHSIX KOHKPETHON CHUTYyalluu OOIICHUS YCTHBIC U MUChMEHHBIC
TCKCTEIL,

- peajin3oBaTb KOMMYHUKATUBHOC HAMEPCHUEC C LICIIbIO BO3JICHCTBHUS HA [mapTHEpa I10 O6I_I_IeHI/IIO;

- aJICKBATHO IIOHHMMATb WM HMHTCPIIPCTUPOBATL CMBICII U HAMCPCHHUC aBTOpa IIpU BOCIPHUATHH
YCTHBIX U MMCbMCHHBIX AYTCHTHYHBIX TCKCTOB;

- BBISBISITh CXOJCTBO W pa3JIMyusi B CHUCTEMax POJHOIrO, MEPBOTO WHOCTPAHHOIO (BTOPOTO
WHOCTPAHHOT0) U KUTANCKOTO SI3BIKOB;

- HIPOABJIATL TOJCPAHTHOCTb, OMIIATUIO, OTKPBITOCTL H z[pyxcemo6ne IIpu O6H.[CHI/II/I C
MMpeaACTaBUTCIIIMU I[perﬁ KYJIbTYPBHI.

BJIa/1eTh:

- MexKynapTypHOI Tpo(heCCHOHATLHO-OPUEHTUPOBAHHON KOMMYHHUKATHBHOW KOMIIETEHIIUEH B
pa3HbIX BUAAX PEUYEBOM IEATEILHOCTH Ha 3JIEMEHTAPHOM YpPOBHE;

- COLIMOKYJIbTYPHOI KOMIIETEHIIMEN ISl YCIEIIHOTO B3aUMOIIOHUMAHUS B YCIOBUSIX OOIIEHUS C
MIPEACTABUTEISIMU APYTOU KYJIbTYpPHI;

- pa3IMYHBIMU KOMMYHUKATUBHBIMU CTPATErUSMU;
- Y4€OHBIMU CTpATETUSIMU JJII OPTaHU3AIMU CBOEH yUeOHOU NIeATeTbHOCTH;

- cTpaTerusMu pedIeKCUU U CaMOOLIEHKH B LEJISIX CaMOCOBEPIICHCTBOBAHUS TUYHBIX KAYECTB U
JOCTH)KEHHI;

- pa3HBIMHU [IPUEMAMHU 3aIIOMUHAHUA U CTPYKTYPUPOBAHMS YCBAMBAEMOI'0 MaTepHaa;
- UHTEpHET-TeXHONIOTUsMHU sl BBIOOpA ONTUMAIBHOTO PEKMUMA MOTyYeHHUs] HHPOpMAIUH;

- IPE3CHTAIUOHHBIMU TCXHOJIOTUAMHA JJIA COO6H.[CHI/I$I I/IH(I)OpMaI_[I/II/I.

TeMbl U pa3jeiibl Kypca:

1. BBoaHO-poHETHUECKUII M BBOJHO-UEPOTIH(PUUECKUI Kypc. 3HAKOMCTBO C KHUTaCKUMHU
KOJJIETaMH, OJTHOKYPCHUKAMHU, COCEISIMHU.



O3HakoMJICHHE C OCHOBAaMH TPOM3HOCHUTEIBHOW 0a3bl KWUTAaWCKOro s3blka (MyTyHXya) U
OCHOBHBIMH TIPaBWJIAMHU KaJUTHTPaQUU ¥ UEPOTTU(DUKH, a TAKKE aKTyaTH3alHs MOTy4eHHBIX
3HAaHUH B PEUYEBOU NEATEILHOCTH.

KoMMmyHHKaTHUBHBIE 3a/1a4K: BOCOPUHUMATh Ha CIIyX U BOCIIPOU3BOUTH CJIOBA, CIOBOCOYETAHUS,
¢bpassl coOMI0Aas IPOUZHOCUTENBHYIO HOPMY KUTANCKOTO 3bIKa; YUTATh CJIOBA, CIOBOCOYETAHUS
u (¢pa3pl Kak 3anMcaHHble MUHBUHB, TaK W 3alUcaHHble Heporiaudamu, cobIoaas
MIPOM3HOCUTENIbHYI0 HOPMY KHTaMCKOrO f3bIKa; COCTAaBIATH (Ppasbl, B T.4. MOBCEJHEBHOTO
o0uxoja, cobmoas TIEKCUKO-TpaMMaTHUYeCKUe HOPMBI KUTAHCKOTO SI3bIKa; YIOTPEOIsATh Ppa3bl
BEeXUJIMBOCTH;  y4yacTBOBaThb B JHAliore-paccrpoce U IUaliore-moOyKJIeHUU K JeHCTBUIO;
MPUHUMAThH Y4acCTHE B POJIEBOI Urpe «3HAKOMCTBO C KUTAMCKUMH KOJUIIETaMM.

[Tpon3HocuTENBHAS CTOPOHA PEUM: 3BYKO-OYKBEHHBIN CTaHIApPT 3alUCH CJIOB KHUTAHCKOTO SI3bIKA
- IMHBUHB, COOJIIOJICHNE OCHOBHBIX TPEOOBAHUI K MPOM3HOMICHHUIO 3BYKOB KUTAWCKOTO S3bIKA U
pa3InYeHre Ha CIIyX BCEX 3BYKOB KHTAMCKOIO f3bIKA; COOJIOJEHWE MPAaBUJI CHCTEMBI TOHOB
KUTalCKOI'O S3bIKa; OCHOBHBIE TUIIBI MHTOHAIIMY KUTAWCKUX TPEIOKEHHUMN.

Jlexcuueckasi cTopoHa peun: ¢ppas3bl IPUBETCTBUS U MIPOLIAHUS, YCTOWYUBBIC BEIPAKEHUS, Ppa3bl
BEXJIMBOCTH, Ha3BaHUs cTpaH mupa, ropoaoB KHP u mupa, nonymnspHeie kuTaiickue pamunumy,
COLIMATIbHBIE POJIH, YUeOHbIC TPUHAICKHOCTH.

['pammaTHueckass CTOpOHAa pEuYd: OCHOBHbIE KOMMYHUKATHBHBIE THUIBl TPEAJIOKEHUN
(moBecTBOBaTeNbHBIE  (YTBEpOUTEIbHBIC/OTPHUIIATENILHBIC),  BOIPOCUTENbHBIE  (OOmUH U
CIIELUATIBHBIN BOIMPOC), TOOYAUTENbHBIC, BOCKIHIATEIbHBIC) U UX CTPYKTYPHI (IIOPSIIOK CJIOB,
TONUK M KOMMEHTapuil (mojjiexallnee M CKa3yemMoe, MHBEPTUPOBAHHOE JOIMOJIHEHUE W T.II.).
[IpennoxeHne ¢ KayeCTBEHHBIM CKa3yeMbIM (C Kaue€CTBEHHBIM IpUJIAaraTesIbHbIM B IO3ULIMU
KoMMeHTapusi). OrtpunarenpHas Qopma MPEAJOoKEHUsT C KAauyeCTBEHHBIM CKazyeMbIM (C
KayeCTBEHHBIM IIPUJIAraTeIbHbIM B IO3ULIUU KOMMeHTapus). [Ipeioxkenus ¢ riiarojoM-cBsi3Kon

& shi, monoxenme orpumanms Abu B IPENIOKEHMHM C IJIATOJIOM-CBS3KOM  seshi,
BONPOCUTENBHBIE TIpeiokenus ¢ yactunamu 15 ma, MBba, BB ne. Onpenenenune co 3HaueHHEM

nputsbkarensHoctd. Yactuna B de. Tlopsamok crienoBaHus ONpENENeHH B KUTAHCKOM
npeuiokeHnH. JIMuHble MECTOMMEHHUS B KUTAWCKOM s3blke, UX (DYHKIUM MU yNoTpedieHHe.

VkazaTenbHble H BOIIPOCUTCJIBHBIC MCECTOUMCHUSA B KUTAlCKOM S3BIKE. BOHpOCVITe}'Ibele

NpEaAIoXKCHUA C BOIPOCHTCIBbHBIMU MCCTOMMCHHAMMU. HOpSII[OK CJIOB B BOIPOCUTCIBHOM
NpEaAIOKCHUN C BOIMPOCUTCIIbHBIM MCCTOMMCHUCM. HpezmoxceHMe C I'IaroJIbHbIM CKa3yC€MbIM

(rmarojioM JeiicTBMS B TMO3MIMH KoMMeHTapusi). Hapeunms thy& wu #Bdou, ux mecto B

TIpeIOKEHMH OTHOCUTENbHO ckazyemoro. CodeTanue Hapeuns #pdou ¢ orpuranneMASbu.

[MMCbMO: OCHOBHBIE MpaBWiia KaJUIUTpaduu, OCHOBBI MEPOTIM(HUKH, OBIaJeHUEe TpademMaMu U
uepornudaMu B COOTBETCTBUM C OCBAaMBAaE€MbIM JIEKCUKO-TPAMMAaTHYECKUM MaTepUajioM,
HaIlMCcaHWe HEOOJBIINX TMHCHMEHHBIX BBICKa3blBaHWM B COOTBETCTBHH C KOMMYHHKATHBHOM

3aJa4eil.

2. 3HAaKOMCTBO C YHHUBEPCUTETOM M KaMITyCOM, OPUEHTUPOBAHUE B TOPOJIE.



34aHNA BHYTpPH KaMmIlyca W BHYTPU 3/aHUS, PA3JIMYHBIC YUPEKICHUS, UX MECTOIOIOKECHUE

OTHOCHUTEJIBHO JApYyr Jpyra, OpPUEHTUPOBAHHWE B MPOCTPAHCTBE U MO CTOPOHAM CBETA,

OpUEHTUPOBAHUE B ropojie. AKTyalnu3alus NOJy4YeHHbIX 3HAHWN, HABBIKOB M YMEHUN B PEUEBOIi
JESITEIbHOCTH.

Kom MYHUKaTUBHbIE 3aJa4yun: BOCIIpUHUMATL Ha CIYX HW  BOCIPOU3BOAUTH CJIOBA,

cioBocoueTanus, (pasbl, COOMOAass MPOU3HOCUTEIBHYIO HOPMY KHUTAWCKOTO I3blKa; MOHUMATh

OCHOBHO€ COACPKAHUEC PA3JINYHBIX aYTCHTUYHBIX IIparMaTH4€CKUX U HY6J'II/IHI/ICTI/I‘ICCKI/IX ayano-
N BHJICOTCKCTOB COOTBCTCTBYIOHICﬁ TEMAaTUKH, HW3BJICKATh HGO6XOI[I/IMYIO/ 3arpamnBacMyro

I/IH(i)OpMaHI/IIO N3 pa3/IMYHbIX ayauO- U BUJACOTCKCTOB COOTBGTCTBYI-OH_ICI\/'I TEMAaTHUKH, YUTATh CJIOB

d, CJIOBOCOYCTAaHUI, (1)pa3LI 1 HEOOJIBIIINE TEKCTHI KaK 3alliCaHHbBIC IIWHBHHb, TaK W 3aIlIMCAaHHBIC

uepornudamu, codar0aas TPOU3HOCUTEIBHYI0 HOPMY KHUTAHCKOTO SI3bIKA; YUTATh ayTEHTHYHBIC
TEKCTHI PA3JINYHBIX CTHIICH C MCTIOJIb30BAaHUEM PA3IMYHBIX CTPATETUiA/BUIOB YTEHHUS B COOTBETCTB

nnc KOMMYHHKaTHBHOfI saz[aqeﬁ; COCTaBJIATHb (bpaBBI 1 HEOOIbIINE TCKCTHI, CO6J'IIOI[a$I JICKCHUKO-

I'paMMaTHYCCKHUEC HOPMBI KHTaWCKOTO SA3bIKAa, ynOTpe6J'I${TL (1)pa3bl BCKIIMBOCTH; Y4aCTBOBATb B
JAUAJIOre-paccCiipoce u I[I/IaJ'IOFe'HO6Y)KI[eHI/II/I K ﬂeﬁCTBHIO, BCCTH ,Z[I/IaJ'IOF'O6MeH MHCHUSAMU, BECTHU

KOMOUHMU pOBaHHbI n Juajaor, BKJ'IIO‘laI-OH_II/Iﬁ QJICMCHTLI PA3HbIX TUIIOB AUAJIOTOB; paCCKa3bIBATh,

paccyxaaTh B paMKax M3y4eHHOW TEMaTHKH M MpoOJIeMaTHKH, B TOM YHCIIE TPUBOJIS IPUMEPHI,
apryMEHTHI; OIUCHIBATh COOBITHSI, M3JaraTh (akTh/IPOYNTAHHOE/TIPOCITYIIaHHOE/ YBHIICHHOE;

OIUCBIBATH KaMMyC YHUBEPCUTETA, CIIOCOOBI I[O6paTI>C$I A0 IIYHKTAa Ha3HA4YCHHA, IPUHATH

y4acTuc B poneBoﬁ Hurpe «9KCKprI/I$I 110 KaMITyCy YHUBCPCUTCTA»; COO6H_I€HI/Ie MCCTOIIOJIOKCHH A
W HaIIpaBJICHUA ABUXXCHUA, JIOKAIN3aAOWA IPECAMETA B IIPOCTPAHCTBE.

lNponsHocuTeNbHaA cTOpOHA pedr: COONIOJICHNE OCHOBHBIX TPEOOBaHMI K HMPOU3HOIICHUIO

3BYKOB KUTaNCKOTI'O sI3bIKa M pa3jIMu€HUE Ha CIyX BCEX 3BYKOB KUTAICKOTrO s3bIKa; COONIOICHNE
IpaBWJI CUCTEMBl TOHOB KHMTAaWCKOIO $3bIKa; OCHOBHBIE THIIBl WHTOHALIMM KHUTAWCKHUX

npennomeHHﬁ, MCJIOAUKA U pUTM KHATAUCKHX Hpe,Z[J'IO)KeHI/Iﬁ Pa3HbIX TUTMOB, (I)pa3OBOC yaapeHue.

Jlekcnyeckas cTopoHa pedn: yCTOWYHUBBIE BRIPAXKEHHS, (Pa3bl BEKIMBOCTH, J1aTa, BPEMs, BpeMs

JAHA, THU HCACIIU B KHTalCKOM A3BIKE, MMOCJICIOTHU (JIOKaTI/IBBI), YTOUHAOMIUC MTPOCTPAHCTBCHHLIC
OTHOIICHMUA.

[pamMmaTnyeckas CTOpoOHa pE4YM: OCHOBHbIE KOMMYHMKATMBHbIE THIBI IpeI0OKEHUH

(moBecTBOBaTeNbHbIE  (YTBEPAMUTEIbHBIE/OTPULIATENbHBIE),  BOMPOCUTENbHBIE  (OOmMHA U
CHEHUaNIbHBII BOMPOC), MOOYAUTENbHBIE, BOCKJIWIATENbHBIE) M CXEMbl HUX IOCTPOEHUS.

[IpenoskeHns HaTMIKs U 00JIaJaHus ¢ I1aronoM A you. YKka3zaHus Ha MECTOIOJNOKEHHMS C 11aro
namu fEu 2. Iocnenoru (JIOKaTHBBI), YTOYHSIONIME IIPOCTPAHCTBEHHBIE OTHOmIeHHs (i

gianbian, f&@#1houbian, J:?ﬂshéngbiﬁn U 71p.), B (YHKIMK TOAJEXKAIIETO, JOMOIHEHUS,
onpenenenus. IIpeanoxkenus co 3HaYeHHEM MeCTOHAXoaeHus (rmaron {Ezai, rmaron Fydu,
cBs3Ka z&shi).



lNMucbMo: oBnanenue rpadgeMamMu U HeporimpamMu B COOTBETCTBHU C OCBaWBAEMbBIM JIEKCHKO-

rpaMMaTHYECKUM MaTepHajioM, HAMKUCAaHWE COOOIICHWN WM MUCHhMEHHBIX BBICKA3bIBAHUU B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a1a4eHl.

3. HOBCG,I[HGBH&H JKHN3Hb Ha pa60Te H 10Ma, pa3roBop 0 TOYHOM BPEMEHW, IIJIaHbI HA Onmxaiiee

Oynyiee.

ObcyxaeHne pacropsika [Hs, PaclUCAaHUs 3aHATHHN, IUIAHOB Ha Omipkaiiiiee Oymyiee,

Ha3HA4YCHUE BCTPCUHU. AKTyaJ'II/IBaI_II/IH IMOJIYYCHHBIX 3HaHHI>'I, HABBIKOB H YMCHI/Iﬁ B pequoﬁ
JACATCIIbHOCTH.

Kom MYHUKaTUBHbI€ 3amadyd: BOCIIpUHHUMATb Ha CIyX ©“ BOCNPOU3IBOAMTb  CJIOBa,

cioBocoueTanus, (hpaspl, cOONOIas TPOU3HOCUTEIBHYI0 HOPMY KHTAHCKOTO SI3bIKA; TIOHMMATh
OCHOBHOE COJICp’KaHHE PA3JIMYHBIX AyTCHTUYHBIX IIPAarMaTHYECKUX U IyOIUIIMCTHIECKUX ayHO-

U BHJCOTEKCTOB COOTBETCTBYIOIIECH TEMAaTHWKH; H3BJIEKaTh HEOOXOIMMYIO/3ampamBaemyro

I/IH(1)OpMaI_II/IIO U3 PA3JIMYHBIX ayAnO- U BHIACOTCKCTOB COOTBeTCTBy'IOH_Ieﬁ TCMATUKH, 4YUTATh
CJIOBa, CJIOBOCOYCTAaHMA, cbpa3LI M HeOOJIbIIIME TEKCTHl KaK 3alliCaHHbIE IIMHBHHb, TaK H
3allMCaHHBIC I/ICpOl"J'II/I(I)aMI/I, CO6J'II-OI[3.$I MMPONU3HOCUTCIIbBHYIO HOPpMY KHUTaNCKOTro SA3bIKA, YNTATb

AYTCHTUYHbIE€ TCEKCTBhI Pa3JIMYHBIX CTHJICH C HCIIOJb30BaHUEM Ppa3INIHbIX CTpaTeFHﬁ/BH,HOB

YTEHMsI B COOTBETCTBUU C KOMMYHUKATUBHOM 3ajjaueii; COCTaBIATh (pa3bl U HEOOIbILINE TEKCTHI,
coOmoiasi  JIEKCUKO-TPAMMATHYECKHE HOPMBI KHTAHCKOTO  s13bIKA; YHOTPeONATh (passl
BEXJIMBOCTH; y4acTBOBAaTh B JIMAJIOre€-pacclpoce U Juajiore-noOyKJIeHUU K AEHCTBHIO, BECTU
JMaNIor-oOMEeH MHEHUSIMH, BECTH KOMOMHHPOBAHHBINA JAUAJIOT, BKIIOYAIOUIHA AJIEMEHTHI Pa3HBIX
THUIIOB JIMAJIOrOB; PacCcKa3bIBaTh, PacCyk/1aTh B paMKaX U3y4€HHOM TeMaTHKHU U MPOOJIEeMaTUKH, B

TOM qucJiie IMPpUBOJIA IIPUMCEPHEIL, apryMeHThl; OIINChIBATh CO6I)ITI/I$I, uajaararb

(1)aKTBI/HpO“IHT&HHOG/HPOCJ’IYH.I&HHOe/ YBUACHHOC, COO6H_ICHI/Ie O TIMpoNUJIOM OIIBITC KaK B
MMOBCEAHEBHOM KU3HHU, TaK U B HpO(I)eCCI/IOHaJ'IBHOI\/’I; pa3roBop 0 TOYHOM BpPECMCHHU, O Ha4YaJIC U

OKOHYAaHUU COOBITHI, paCIICaHUU 3aHATUH, IIIaHAX Ha OMKaiiiiee BpeMsa.

lNponsHocuTeNbHAA CcTOpOHA pedn: COOJIIOJICHHE OCHOBHBIX TPeOOBAaHMH K HMPOM3HONICHUIO

3BYKOB KHATANUCKOTO S3bIKa U pa3IndcHuEC Ha CIIYX BCEX 3BYKOB KHTaKUCKOTO SA3bIKa, CO6J'IIO,Z[CHI/IC
npaBujl CHUCTEMbI TOHOB KHTaKUCKOTO A3bIKa, OCHOBHBIC THWUIIBI HWHTOHAIIUH KUTaCKUX
HpeHHO)KeHHﬁ, MCJIOJUKA U PUTM KUTaAUCKUX Hpe,[[J'IO)KeHI/Iﬁ Pa3HbIX THUIIOB, Q)paSOBoe yAaapeHue.

Jlekcnyeckas CTOpPOHa pEYu: yCTOﬁ‘IHBBIe BBIpAXKCHHA, HA3bIBAHWMEC TOYHOTO BPEMCHH, JHU

HEJIeH, BpeMs JIHs, BPEMEHHbIC Hapeuusl CErojiHs, 3aBTpa, Buepa, cueT oa 1 go 100, ampec,
TenedoH.

[pamMmaTnyeckass cTopoHa pe4YH: OCHOBHBIE KOMMYHHKATHBHBIE THIBI TPEUIOKECHHUH

(moBecTBOBaTeNbHbIE  (YTBEPAMUTEIbHBIE/OTPULIATENbHBIE), BOMPOCUTENbHBIE  (OOmMHA U
CHEIHUANIbHBII BOMPOC), MOOYAUTENbHBIE, BOCKJIWLATENbHBIE) M CXEMbl HUX IOCTPOEHHUS.



OOCTOSTENILCTBO BPEMEHH; CIOCOOBI 0003HAYEHUS TOYHOro BpeMeHW U nathl. [lopsmok

CIE0BaHMs 0OCTOATENLCTB BPEMEHH B IIpeaiokeHnn. ClienuaabHbli BOIPOC K 00CTOATENLCTBY
Bpemend. ['nmaron Bwu orpunanue ;% 4&. Bonpocurensusie ciosa JLu %4>, ppasosbie yacTuipl

B e

[Mncbmo: OBJIaACHUEC Fpa(beMaMI/I u I/IepOFJ'II/I(l)aMI/I B COOTBETCTBMN C OCBAHMBAEMBIM JICKCHUKO-

rpaMMaTHYeCKUM MaTepHaliOM, HAIMCAHWE COOOIICHUN WM MHUChbMEHHBIX BBICKA3BIBAHHHA B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a1a4eHl.

4. PazroBop 06 aapece, HoMepe TenedoHa, MapuipyTe nepeaBmkeHud. [loxon 3a mokynmkamu.

Pasrosop o cembe. PazroBop o noroze.

Pa3roBop c nponasiiomM, 00CyKAeHNE IIIAHUPYEMBIX TTOKYIIOK, Oece/ia 0 KOJMYECTBE MPEAMETOB,
0 CTOMMOCTM TOKYNKH. becega o cocraBe ceMbH, UWIEHBl CEMbH, IOMAIIHHE MHUTOMIIBL.

O6CY)KI[€HI/IC CE30HOB U Morojisl B Poccuu u KI/ITae, TEeMIICpaTypa Bo3ayxa, IIPpCAIOYTCHUA aKTUB

HOCTeMN.

Kom MYHUKaTUBHbIE 3aJa4yu: BOCIIpMHUMATb Ha CIYX W BOCIPOU3BOAUTH CJIOBA,

CJIOBOCOUYCTAaHus, (bpaBBI, CO6J'IIOI[3$I MMPOU3HOCUTCIIBHYO HOPMY KHUTalCKOro sA3bIKa, IIOHHUMAaThb
OCHOBHOC COACPIKAHUC PA3JINYHBIX aYTCHTUYHBIX IPAIrMAaTHYCCKUX U HY6J'II/II_II/ICTI/I‘16CKI/IX ayauo-

H BUACOTEKCTOB COOTBGTCTBYIOIHGIZ TEMATUKH, HU3BJICKATb HCO6XOI[I/IMYIO/3aHpaH_II/IBaeMy}O

I/IH(1)OpMaI_II/IIO N3 PA3JIMYHBIX ayAnoO- U BHIACOTCKCTOB COOTBeTCTBYIOH_IefI TCMATUKH, YUTATh
CJIOBA, CJIOBOCOYCTAaHMHA, (bpaSBI U HEOOJIBIIME TEKCTHl KaK 3aIlliCaHHbIC IOHMHBHHb, TaK H

3anycaHHble ueporiaudpamu, codNt04as MPOU3HOCUTENbHYI0 HOPMY KUTalWCKOIO s3bIKa; YUTATh

AYTCHTUYHBIC TCKCTHI Pa3JINYHbIX CTHUJICH C HCIIOJIb30BaHHEM PAa3IINYIHBIX CTpaTeFI/II\/'I/ BHU10B
YTCHHUS B COOTBETCTBHUHU C KOMMYHI/IKaTHBHOfI 33[[&‘-16171; COCTaBJIATH (1)pa351 M HEOOIbIIHE TEKCThI,

coOnrofast JIGKCUKO-TpPaMMaTH4YEeCKHE HOPMbl KUTANCKOro S3bIKa; YINOTPEOISITh (passl

BCKIIMBOCTH; YY4aCTBOBATH B JUAJIOTC-pacCCIIpOCE, ,Z[I/IaJ'IOFC'HO6Y)KI[eHI/II/I K ,[[CﬁCTBPIIO, BC€CTHU
I[I/IaJ'IOF'O6MeH MHCHUAMU, BCCTH KOM6HHHpOB8.HHBIfI JAUaJior, BKJIIOYAIOIIHUM 3JI€MEHTHI Pa3HbIX

THUIIOB JUAJIOTOB; PACCKA3bIBATDH, PACCYKAATh B paMKax HSY‘ICHHOVI TEMATUKHU U HpO6JIeMaTI/IKI/I,

B TOM 4HCI€ TPUBOAS MpPHUMEphl, apPryMEHTHl; OMNHUCHIBaTh  COOBITHS, M3JaraTh
(bakThl/IPOYUTaHHOE/TIPOCTYILIaHHOE/ YBUACHHOE; CTPOUTh MHUHU-TUAIOL C «IIPOJIABLIOM» O

IJIAHUPYEMBIX IMOKYIIKaX, CTOUMOCTH TOBApOB, KOJIMYCCTBC HpI/IO6p€Ta€MI)IX npeaMETOB. Bectn

JHMAJIOr O COCTaBE CEMbH CBOEH U CO6CCCI[HI/IK8.. O6cy)K,ILaTL KIMMaTH4Yeckue ocooennoctu Kuras
U CBOEi CTpaHbI, IOTOAY B Pa3HBIC CC30HBI, TeMHepaTypHBIfI PEIKUM.

MNponsHocuTeNbHAA CcTOpOHA pedn: COOJIIOJICHHE OCHOBHBIX TPeOOBAHMH K HMPOHM3HONICHUIO

3BYKOB KHUTANCKOTO SI3bIKA M Pa3IMUEHUE HA CIIYX BCEX 3BYKOB KMTAMCKOTO SI3bIKA; COOJIOICHNE
MpaBWJI CUCTEMbl TOHOB KHUTAWCKOIO $3bIKa; OCHOBHBIE THWIIBI MHTOHAUM KHTaHCKUX
MIPEIOKEHUH, MEJIOJIUKA U PUTM KUTANCKUX TIPEIOKEHUH Pa3HbIX THUIIOB, (hpa3oBOE yaapeHue.



Jlekcnyeckas cTopoHa pevn: YCTOHYMBEIE BBIPAKEHHUS, Ppasbl BEXKITUBOCTH, TIOKYITKH, TOBAPHI,

MarasvH, JC€HbI'M, CUCTHBIC CJIOBA IJid Pa3JIMYHBIX IIPEAMCTOB, ACHCT, YJICHOB CCMBbH.
HaumenoBanus POACTBCHHHUKOB WU AOMAIIHUX IHWTOMIICB. BpeMeHa roaza, noroaa, NpupoaAHbIC
SIBJICHUA.

FpammaqueCKaﬂ CTOpOHa pE€YM:. OCHOBHBIE KOMMYHWUKATVMBHbIE THIIBI HpeI[J'IO)KeHI/Iﬁ

(moBecTBOBaTeNbHBIE  (YTBEpAUTEIbHBIC/OTPULIATENIBHBIC),  BOMPOCUTEIbHBIE  (OOmUi U
CHEUMANbHBIA BOIMPOC), MOOYIUTEIbHBIE, BOCKIHUIATEIbHBIE) W CXEMBl HX IOCTPOCHUS.

Bonpocurenssie ciosa JLu %4> . Uncnurensusie —un B, CueTHbIE €l10Ba U UX ynoTpebieHu
€ B 3aBHCHMOCTH OT CYIECTBHUTEJIbHOr0. KauyecTBEeHHOE CKazyeMoe U CHelUalbHbIM BOIPOC K

Ka4€CTBCHHOMY CKa3yeMOMY C BOIIPOCHUTCIbHBIM CJIOBOM fE{L\ 1{3’5

[Mncbmo: OBJIAJICHUC Fpa(l)CMaMI/I u I/IepOl"J'II/I(l)aMI/I B COOTBCTCTBHUU C OCBaAaMBAC€MbIM JICKCHKO-

TpaMMaTHYCCKUM MarcpuajioM, HanuCaHune COO6H.[€HI/II7I WIM [MHMChbMEHHBIX BBICKA3LIBAHWH B

COOTBETCTBUY C KOMMYHUKATUBHOM 3a1a4eH.

5. becena o0 HacTOAIIEM MOMEHTE JIEUCTBUS, PACIMCAHUE 3aHATHI HA HEAENIO U Ha JICHb, IJIaHbI
Ha 3aBTpa.

Ob6cy>xaeHne cBOOOTHOTO BPEMEHH CTYIEHTa, MOMAIIHHUX 3aJaHuil, 3aHATHA B HaCTOALLUMA

MOMEHT BpeMeHH. OOcy:X/IeHue MJIaHOB Ha OJrbKaiiiee BpeMs, CHavyajla U IOTOM, aKTyalu3aius
IIOJIyYEHHBIX 3HAHWM, HABBIKOB M1 YMEHHUU B PEYEBOM ACATEIBHOCTH.

Kom MYHUKaTUBHbIE 3aJa4yu: BOCIIpHUMATb Ha CIYX HW  BOCIPOU3BOAUTH CJIOBA,

CJIOBOCOYCTAaHMA, (l)paSLI, CO6J'IIOI[35{ MPONU3HOCUTCIIBHYIO HOPMY KHATAHCKOTO sA3bIKa, TIOHUMAaTb
OCHOBHOC COACPIKAHUC PA3JINIHBIX aYTCHTUYHBIX IPArMaTHYCCKUX U HY6J'II/II_II/ICTI/I‘-ICCKI/IX ayauo-
N BHUICOTCKCTOB COOTBCTCTBYIOH_IGI\/’I TCMAaTHUKHU;, MH3BJICKATb HeO6XO,[[I/IMy'IO/3al'[paI_HI/IBaeMy}O

I/IHq)OpMaI_II/IIO U3 PA3IMYHBIX ayauo- U BHACOTCKCTOB COOTBCTCTBYIOH_[eﬁ TCEMATUKH, YUTATh

CJIOBa, CJIOBOCOYEeTaHMs, ¢pa3bl U HEOOJbIINE TEKCThl KaK 3alMCaHHble NUHbHHb, TaK U
3anMcaHHble ueporirdamu, codiroias IPOU3HOCUTEIBHYIO HOPMY KHTAMCKOrO s3bIKa; YUTATh

AYTCHTUYHBIC TCKCTHI Pa3JIMYHBIX CTHJIEH C MCIOJIE30BAaHUEM Ppa3IM4HbIX CTpﬁTCFHﬁ/BHHOB

YTCHHUA B COOTBETCTBHUU C KOMMYHHKaTHBHOﬁ 321,[[21‘{6171; COCTAaBJIATH Cl)paSLI 1 HeOOJIbIIINE TCKCThI,
CO6J'IIOI[a$[ JICKCUKO-TPAMMATUUCCKHUE HOPMBbI KHTAUCKOTO sA3bIKa, yHOTpe6H$ITB (l)paSLI

BCKIIMBOCTH; YYaCTBOBAThb B JHAJIOTC-pPACCIIPOCE, IlI/IaJ'IOFC-HO6y)KI[CHI/II/I K ﬂeﬁCTBHIO, BECTU

Juajaor-oOMeH MHEHHSIMH, BECTH KOMOMHUPOBAHHBIN JHAJIOT, BKIIOYAIONIUN JIEMEHTHI Pa3HBIX
THTIOB JTUAJIOTOB; PacCKa3bIBaTh, PACCYXKIATh B paMKaxX M3y4€HHON TEMATUKH U TTPOOIEeMaTHKH, B
TOM  4YHCJI€  TPHUBOAS  TPHUMEPHI, APTyMEHTHI,  OMHUCHIBAaTH  COOBITHS,  H3JIaraTh
(bakThl/mpoYnTaHHOE/MPOCTyIlIaHHOE/ YBUACHHOE; Oece1oBaTh O 3aHATHH CBOEM U cOOEeCceTHUKA B
HACTOSIIIMIT MOMEHT BpEMEHH, Oecella 0 paclUCaHu 3aHITHH, 9TO MPOUCXOJAUT KAXKIBIA JEHb,
KKy Heaemo U T. 1. OOCyXIeHNe TUIaHOB Ha OJIMbKalIve JHHU, YTO TUIAHUPYETCsl CHadaa,
YTO IMOTOM.



[Npoun3HOCKTENbHAA CcTOpOHA peuu: COONIOJIEHHE OCHOBHBIX TPEOOBaHHMW K MPOU3HOIICHUIO

3BYKOB KMTAHCKOTO SI3bIKa M Pa3IMUCHHE HA CIyX BCEX 3BYKOB KHTAHCKOTO SI3bIKa; COOJIIOICHHE
IPaBWJI CUCTEMBl TOHOB KHUTAWCKOIO #A3bIKa; OCHOBHBIE THUIBl WHTOHAIMM KHUTAWCKHUX

IPEUIOKEHUH, MEJIOINKA M PUTM KUTAHCKUX TPEIIOKEHUH pa3HbIX THUIIOB, Ppa3oBoe yaapeHue.

Jlekcnyeckasa cTopoHa peuu: YCTOWYMBBIE BBIPAXEHHUS, (pa3bl BEXIMBOCTH, BpPEMEHHBIC

BBIPAXEHUS OT.. U J0..., B HACTOSIMA MOMEHT, KaXKJIbId JE€Hb, JHU HEACIIH, CHAayaja, MOTOM,
YUPEXKIACHUS U LIEJIb UX IMOCEIICHHUS.

rpaMMaTVl‘-leCKaﬂ CTOpOHa p€4Yu: OCHOBHBIE KOMMYHHUKATHUBHBIC THIIbI Hpe,Z[J'IO)KeHI/Iﬁ

(moBecTBOBaTeNbHBIE  (YTBEpOUTEIbHBIC/OTPULIATENIBHBIC),  BONPOCUTEIbHBIE  (OOmUil U
CHeUHaNTbHBIA BONPOC), MOOYIUTENbHBIE, BOCKIHIIATEILHBIC) K CXEMbI UX ITOCTPOSHHS.

Hapeuus nacrosmero Bpemeny INTENIETE, Bbipaxenus ... &R, Beipaxkenue nepuoaa BpeMeHu
M. B, %.2RFE.. Mopansueiii rnaron FT5, BeIpakeHHs Ienu MHOE3IKH CEpPUANbHOM

[J1aroJIbHOM KOHCTPYKUMENH THUIa % ®IE X &R Hapeune—i#Z. OO6mmii BOIIPOC C

YTBEPAUTEIEHO-OTPUIIATEIBHON (POPMOIA CKazyemoro.

[Mncbmo: OBJIAJACHUC l"pa(l)eMaMI/I u I/IepOFHI/IQ)aMI/I B COOTBCTCTBHMH C OCBaMBACMbIM JICKCHKO-

rpaMMaTHYCCKUM MaTEpHaJiOM, HAIMCAaHWE COOOIICHWN WM MUCHhMEHHBIX BBICKA3bIBAHUU B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a1a4eH.

6. OOcyxIeHre ToBapa rnepes MoKyIKo#, IeHb POXKIEHUS Ipyra, BBIOOp mojapka, 0ecena o mpej,

noyTeHmax.

Pa3roBop o BbIOOpe mBeTa ONESKIBI, O TMPEANOYTCHHAX, OOCYKICHHE KYIUIEHHOTO TOBapa,

NpeuMynieCTB 1 HEAOCTATKOB. IloaroroBka nogapka Ha JACHb POXACHUA ApYyra, O6Cy>K)IeHI/Ie
Pa3HbIX BAPUAHTOB ITOJAPKOB, HpeI[l'IO‘lTeHI/Iﬁ APYTroro 4€JI0BCKa.

AKTya_ﬂ M3auna noaIy4CHHBIX 3HaHHI>’I, HaBBIKOB U YMGHI/Iﬁ B pequOﬁ ACATCIIbHOCTH.

Kom MYHUKaTUBHbIE 3aJa4du: BOCIIPUHUMATDH Ha  CIIyX n BOCIIPOU3BOJAUTH CJIOBa,
CJIOBOCOYCTAaHMA, (l)paSBI, CO6J'IIOI[35{ MPOU3HOCUTCIIBHYIO HOPMY KHATAKUCKOTO SA3bIKa, ITIOHUMATh
OCHOBHOC COJCPKAHHNC PA3IIMYHBIX AYyTCHTUYHBIX IIparMaTU4eCKUX n Hy6J'II/II_H/ICTI/I‘—IeCKI/IX ayano-

U BHUJCOTEKCTOB COOTBETCTBYIOIIEH TEMAaTHKU, H3BJIEKAaTh HEOOXOIMMYIO/3aIpalinBacMyro
nH(pOpMaIMI0O W3 PA3IUYHBIX AyIUO- W BHUIACOTEKCTOB COOTBETCTBYIOIIEH TEMATHKH; YUTATh

CJIOBA, CJIOBOCOYCTAaHHA, (bpaSI)I M HeOOJIbIIME TEKCTHl KaK 3alliCaHHbBIE NUHBUHb, TaK "

3allMCaHHbIC I/IepOl"J'II/I(I)aMI/I, CO6J'IIO,Z[3.}I NMPOU3HOCUTCIIbBHYIO HOPpMY KHUTAMCKOTO A3bIKAa, YUTAaTh
AYTCHTUYHBIC TCKCTHI Pa3JIMYHBIX CTUJIEM C MCIIOJIb30BaHUEM Pa3JIMIHBIX CTpaTer nii/ BHUI0B
YTCHHA B COOTBETCTBHU C KOMMYHHKaTHBHOﬁ 3az[aqel71; COCTaBJIATH (I)pa3LI 1 HEOOJIbIIINE TCKCThI,



cobntofan  JEeKCHKO-TpaMMAaTHYSCKHE HOPMbI KHTAMCKOTO sI3bIKa; YIOTPEOIATh  (passl

BCKIIMBOCTH; Y4Y4aCTBOBATHL B JUAJIOIC-pacCIipoCe, Z[I/IaJ'IOI‘e-HO6y)KI[eHI/II/I K I[ef/'ICTBI/IIO, BCCTHU
I[I/IEUIOF-OGMGH MHCHUSAMHU, BCCTHU KOM6I/IHI/IpOBaHHL1ﬁ JUajor, BKJ'IIO‘-IaIOH_[I/If/'I 9JICMCHTHI pa3HbIX

TUIIOB AUAJIOTOB; pacCKa3blBaTb, pacCyk/1aTh B paMKaxX W3y4EHHON TEMATUKHU U MIPOOJIEMaTUKH,

B TOM 4HCJI€ TPHUBOAS IPHUMEPHl, AapPryMEHTHI, OIHMCHIBATH COOBITUS, H3JIAaraTh
(baKTBI/IIPOYMTAHHOS/TIPOCITYIIIAaHHOE/ YBUACHHOE;, O€celoBaTb O TOBape Iepea TOKYIKOM,

O6CY)KI[3TI) TOBApPHI, UX MPCUMYIICCTBA U HCAOCTATKWN, BBIpAXXaTh CBOC MHCHHEC O CBOMCTBax M

XapakTEepUCTHKaX TOBapoOB; o0OCyXJaTb BbIOOp TMomapka Juis JApyra, COBETOBATb,
apryMEHTHPOBATh, IIOMOTaTh C BHIOOPOM.

[Mpon3sHoCKTENIbHAA CcTOpOHA PEeyH: COOJIIOJIEHUE OCHOBHBIX TPEOOBaHHM K MPOU3HOILIECHHUIO

3BYKOB KHATAUCKOTO SI3bIKa U pa3IM4EHNE Ha CIIyX BCEX 3BYKOB KHUTaHUCKOTO SA3bIKa, CO6J'II-OI[CHI/I€

MPaBWJI CUCTEMbl TOHOB KHUTAWCKOIO $3bIKA; OCHOBHBIE THIIBI MHTOHALMM KUTAHCKUX
MPEIUIOKEHUH, METIOIMKA U PUTM KUTAWCKHUX MPEIJIOKEHUI pa3HBIX THUIIOB, (Ppa3oBoe yaapeHue.

Jlekcnueckas CTOpOHa pcyu: YCTOﬁqHBbIG Bblpa>XXeHnA, (I)pa?»bl BCXKIIMBOCTH, Ha3BaHHA

OTTEHKOB, IIBET, CBOWCTBA IIPEIMETOB, BbIpakeHHMe «cuerka..» (B—mJL..), nekcuka,
OTHOCSIIIASCS KO JTHIO POXKICHHS

[pamMmaTnyeckass CcTopoHa pe4YH: OCHOBHBIE KOMMYHHKATHBHBIC THIBI MPEIIOKEHHUH

(moBecTBOBaTeNbHbIE  (yTBEpAUTENbHBIC/OTPUIIATE/IbHbIE),  BOMpOCHUTENIbHBIE (OOmMIA U
CICIUAIIBHBI  BOMPOC), TMOOYAWTENbHBIC, BOCKIHWIATEIBHBIE) W CXEMbl HUX IIOCTPOCHHUS.

OnpenenurensHblii 060pot ¢ yactuueii B, napeune H— g JL... u napeune &, ansrepnaTuBHEbILi

BOIIPOC C COI030M A 72, onpenenenue ¢ «mpuctaskoiiy A] (R[ERI, ®IFH, ®IEH)

Mucbmo: OBJIaICHHUC rpa(beMaMI/I u I/IepOl"J'II/I(i)aMI/I B COOTBCTCTBHU C OCBAaMBACMbIM JICKCHKO-

rpaMMaTHYeCKUM MaTepHalioM, HAlHMCAHWE COOOIICHUN WM MHUChbMEHHBIX BBICKA3BIBAHUMN B
COOTBETCTBUY C KOMMYHUKATUBHOM 3a1aueH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

Kuraiickuii si3bik (YypoBeHb A2)

Heab AMCHUNIMHBI:

Llens mpenogaBaHus U U3y4eHUs KUTaicKoro si3pika B MO TU 3akmovaercs B GopMupoBaHUH U
pPa3BUTHH  MEXKYIbTYpHOH  MPO(ECCHOHAIFHO  OPHEHTHPOBAHHOH  KOMMYHHMKATHBHOM
KOMIIETEHIIMM Ha ypoBHE A2 s peuleHHs] KOMMYHUKAaTUBHBIX 3aJad B COLIMOKYJIBTYPHOM,
aKaJleMUYeCKOil U Npo(ecCHOHATbHO-IENI0BOH cdepax AEATEITBHOCTH, a TAKKE JUIS PA3BUTHUS
po(hecCHOHANIBHBIX U JINYHOCTHBIX Ka4ECTB BBHITYCKHUKOB OakajiaBpuara.

3agauyd AUCHUILINHBI:

3amaun dbopmupoBaHUs MEKKYJIbTYPHOU npodeccrnoHaIbHO OPUEHTHUPOBAHHOMN
KOMMYHUKATUBHOM KOMIIETEHIMA COCTOAT B TOCJIEIOBATEIBHOM OBJIAJICHUU CTYyJICHTaMHU
COBOKYITHOCTBIO CYOKOMIETEHIIUNA, OCHOBHBIMU U3 KOTOPBIX SIBIISIOTCS:

— MCXKKYJIBbTYPHAsA KOMIICTCHI M. o61ua$1 CIIOCOOHOCTD pacCiio3HaBaTh YCJIOBHUSA U 0COOEHHOCTH
Me)KKYHBTypHOﬁ CUTyalluu, I/136I/IpaTL KOHKPETHBIC TAKTUKU BCACHUSA MCKKYJIbTYPHOI'O AHUAJIOra
C ITO3ULUHA PABHOT'O CTATYyCa ABYX BSaHMOHCﬁCTBYIOHlHX KYJIBbTYP,

— JIMHTBUCTHYECKAasi KOMIIETEHIUS: CIOCOOHOCTh IOHUMATh pPeyb JAPYrUX JIOAEH U UCIOJIb30BATh
B BepOaJIbHOM KOMMYHMKAIIMN TPAMMATUYECKU M CHHTAaKCUUECKU IPABUIIBHBIX (OPM;

— COLUOJIMHI'BUCTUYCCKAsT KOMIICTCHIMA: YMCHUC BBI6I/IpaTB OIITUMAJIBHBIC JIMHI'BUCTHYCCKHC
q)OpMBI, CITIOCOOBI  SI3BIKOBOTO BBIpAXKCHUSA B 3aBUCUMOCTU OT KOMMYHHKaTHBHOﬁ Ocin
TOBOPALICTO U APYTHUX KOHKPETHBIX MCKKYJIbTYPHBIX y'CJ'IOBI/II\/'I BBICKA3bIBAHUA,

— COIMMOKYJIbTYpPHasd KOMIICTCHIUA: CIIOCOOHOCTE YUUTBIBATH B O6HI€HI/II/I PEICBOC U HEPCUCBOC
MOBEACHHUE, ITPUHATOC B CTPAHC N3YUACMOTI'O A3bIKA,

— conualjibHas KOMIICTCHIIMA: CIIOCOOHOCTH B3aMMOACHCTBOBATh C IapTHCpaMHu I10 O6IJ.I€HI/IIO,
YMCHUC YIIPABJIATH MemenLTypHoﬁ CI/ITyaHHeﬁ, BJIAACHUEC COOTBCTCTBYIOIIHUMU CTPATCTUAMU,

— DMCKypCcUBHAas (pedeBasi) KOMIIETEHIUS: 3HAHWE MPABHJI MOCTPOCHUS YCTHBIX M NMHUCbMEHHBIX
COOOIIIEHNN-TUCKYPCOB, YMEHUE IUIAHUPOBAaTh M CTPOUTH TakuWe COOOIIEHHS M MOHUMATh MX
CMBICJI B p€YH JAPYTHUX JHOJEH;

— CTpaTreruiccCKas (KOMHCHC&TOpHaSI) KOMIICTCHOUA: YMCHHC TI0JIb30BATHCA HanOoee
BCP(I)CKTI/IBHBIMI/I CTpaTCrusMu IMpu pCeIICHUHW KOMMYHHUKATHUBHBIX 3ada4 W KOMIICHCUPOBATH
HEIO0CTAaTOK 3HAHUM MM HAaBLIKOB IIpu BCACHUU MCX(KYHLTypHOﬁ KOMMYHUKAIUU;



— KOMIICHCATOpHAash KOMIIETEHIIUS: YMEHUE MPEeoI0JIeBaTh KOMMYHHKATUBHBIM Oapbep 3a cuer
MCIIOJIb30BAHUS U3BECTHBIX PEUYEBBIX U METAS3BIKOBBIX CPEJICTB;

— [IparMaTu4eckasi KOMIETSHIUS: yMEHUE BRIOMpaTh Hanbosee 3 GeKTUBHBIN 1 11eTIecO00pa3HbIHA
CH0co0 BBIPA)KEHUS MBICIIH B 3aBUCUMOCTH OT YCJIOBHI KOMMYHUKAaTHBHOTO aKTa ¥ IOCTaBICHHON
3a1a4H.

IlepedyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00YUYEHHUS 0 JUCHUILIMHE (MOTYJII0)
B pe3ynbrare ocBOSHUS TUCIUTUTHHBI 00yUYaIOIIHECsT TOKHBI

3HATh:

- OcHOBHBIC (haKTHI, peaIMH, UMEHA, TOCTONPUMEYATeIbHOCTH, Tpaauiu Kuras;
- COOBITHS U3 00J1aCTH UCTOPHUH, KYIBTYPBI, TOJUTHKH, COIUAIbHOM xn3Hn Kuras;

- OCHOBHBIC (bOHeTI/ILIeCKI/IC, JICKCUKO-I'PaMMAaTU4CCKHUEC, CTUIMCTUYCCKHE 0COOEHHOCTH
KUTaNCKOTO SI3bIKa U aHATOTMYHEBIE 0COOEHHOCTH B POAHOM A3BIKC,

- COLIMANBHYIO CIIEIU(PHUKY KATAHCKON ¥ POTHON KYJIBTYD.

yMeThb:

- [lopoxaaTh a/leKBaTHBIE B YCJIOBHSIX KOHKPETHOW CHUTYyallud OOIEHUS YCTHBIE U MHUChbMEHHBIE
TCKCTEIL,

- peajin3oBaTb KOMMYHUKATUBHOC HAMEPCHUEC C LICIIbIO BO3JICHCTBHUS HA [mapTHEpa I10 06I_I_IGHI/IIO;

- aJCKBATHO IMOHHWMAaTb W HHTCPIIPETHUPOBATH CMBICII W HAMCPCHUC aBTOpa IIPU BOCHPUATHU
YCTHBIX U MMCbMCHHBIX aYTCHTHYHBIX TCKCTOB,

- BBIABJIITH CXOACTBO U PA3JIMYIUA B q)OHeTquCKOﬁ, HCKCHKO'FpaMMaTquCKOﬁ, CHUHTAaKCHYE€CKOMH
1 CTHJIMCTUYECKOM CHCTeMax pPOOHOIO U KHTAKUCKOTO sSA3bIKa,

- BBISIBJISITH YCJIOBUSI U OCOOCHHOCTH MEXKKYIbTYPHOU KOMMYHUKAaTUBHOM CUTYallUN;

- TPOTHO3UPOBATb BO3MOXKHBII MEXKYJIbTYPHbI KOH(QIMKT W BBIOMpPAaTh TaKTHKY €ro
paspeleHus;

- TOJb30BaThCS  CHELUAIN3UPOBaHHBIMUA  VHTepHEeT-pecypcaMM UM KOMIBIOTEPHBIMU
TEXHOJIOTUSIMH (B T.4. HHOCTPAHHBIMH), HANPABICHHBIMUA Ha MOUCK MH(POPMALMHU SI3bIKOBOTO U
KYJIBTYPHOT'O XapaKTepa;

- TPOSIBJISITH TOJIEPAHTHOCTh, IMIATHUIO, OTKPBITOCTb, JPYKEIOOUE, TOTOBHOCTh U >KEJaHUE
MOMOYb NPHU OOIIEHUH € IPEJCTABUTENAMU APYToil KyJIbTYpHI;

- CaMOCTOATCIbHO ,[[O6BIB8.TL HOBBIC 3HAaHUA MCKKYJIBTYPHOI'O XapaKTepa U UCIOJIb30BATh UX HA
IMPAKTHUKE;

- KPUTUYECKH OCO3HABaTh MHOSI3BIYHYIO M POJHYIO KYJbTYpHI, 1aBaThb UM CaMOCTOSITEIbHYIO
UHTEPIIPETALMIO U OIICHKY.

BJAACTh:



- MexXKynbTypHOU MPOQPECCHOHAIBHO OPUEHTHPOBAHHONW KOMMYHHKATHBHOW KOMIIETEHITHEH,
BKJII0Yasi OCHOBHbIE CYOKOMIIETEHIIMH, B Pa3HBIX BHJIAX PEUYEBOIl M HEPEUEBOH AEATEIbHOCTH Ha
3JIEMEHTapHOM YpPOBHE,

- pPa3IMYHBIMHU MEKKYJIBTYPHO-KOMMYHUKATHBHBIMU CTPATETUSIMH,
- y4eOHBIMU CTPATErHsIMH JIJIs1 OPraHU3alMU CBOCH yueOHOM e TeIbHOCTH;

- CTpaTCruiaMunu pe(bﬂeKch 1 CaMOOILICHKHU B LECJIAX CAMOCOBCPIICHCTBOBAHUA JIMYHBIX KAYCCTB U
JOCTHKCHHI,

- CTpaTerusMU KyJIbTypHOU caMOpeqIIeKCHH, T.€. CTPATETUsIMH, AAIOIIUMU KPUTUYECKUHN B3TIIS
Ha KYJBTYPHI ISl UX TOCTEAYIOIIeH HHTEepIpEeTalli U OIICHKU;

- 0a30BBIMM HAaBBIKAMH BEACHUS MEXKYJIbTYPHOW KOMMYHHUKAIlMM B pPaMKax MPUHSATOTO
BepOATIBHOrO U HEBEPOAIBHOTO ITUKETA,

- pPa3sHbIMHU IIpUCMAMHU 3AIIOMUHAHUA U CTPYKTYPHUPOBAHHA YCBANBACMOT'O MaTCpHaJIa,
- I/IHTepHeT'TeXHOHOFI/IHMI/I JUI BBI60pa OIITUMAJIBHOT'O PC)KUMa IMOJIYYCHHU A I/IH(I)OpMaI_II/II/I;

- IPE3CHTAIMOHHBIMU TCXHOJIOTUAMU IJIA COO6III€HI/I$I I/IH(i)OpMaIII/II/I.

TeMbl U pa3jaeiibl Kypca:
1. Ilnanb! Ha BBIXOJIHBIC, IPUTIIAIICHHE TOCTEH, 00CYKIeHHE Tpaauuii mpuema rocreii B Kurae.

OOcyxeHre TPUBBIYHOTO BPEMSMPENPOBOKACHUS B BBIXOAHBIE, IMPHEM TrocTed, Qpasbl
BEXJIMBOCTH TPH MIPHEME T'OCTEH, 00CYKACHHE 0COOCHHOCTEH BPEeMSIIPENPOBOKIACHHS B TOCTIX
B Kurae.

3HaAKOMCTBO C JIEKCHKOW TIO T€ME: YMKEH[, BUJIbI JCATEIHHOCTH, YTOIIEHHUS, KaK J00pauch,
OTMEYaTh MPA3THUKHU U T. . Ppa3bl HACTPOECHHUS.

KOMMYHI/IKaTI/IBHLIe 3alauu: OIUCBIBATHL CBOC HACTPOCHUC W MNPCANOUYTCHUSA, HAYUYHUTHCA
MNOAACPIKUBATH BECIKIINBYTO 6eceny B I'OCTsX.

ITuceMmo: Hepornmbm(a, COOTBETCTBYIOIIAA TEMC «BBIXOAHBIC», «B T'OCTAX).

I'pammaruka: Hapeunss crenean AN, B, H—R, —RJ, FK, &, npewioxuas

KOHCTPYKI M C ITPEAJIOTOM E, aJ'IBTepHaTI/IBHHﬁ BOIIPOC € COHO30M ﬁ%, MOJAJIBbHBIC I'J1aroJjibl %

, 1% ; putopuueckuii Borpoc Fi2... 15 + BbICKa3bIBaHUA C YCIOBHEM «ECIW..., TO...».

2. [TpuBbIYKH, afanTauysg K HOBBIM YCIIOBHSM.

O6cy>XaeHWe cBOMX MPHUBBIUEK, MPUBBIYEK COOECENHUKA, MPUBBIKAHUE K HOBBIM YCJIOBHSIM B

HE3HaKOMOH CTpaHe.

Kom MYHUKATUBHbIE 3a1a4u: HAYYUTHCA BECTHU JINIYHBIC 6CCGJII)I, AaBaThb COBEThLI, MHTCPECCOBATHCA

CHTyaHHCﬁ COGCCEAHVIKa B HOBLIX YCJIOBHUSX.



MNMncbMo: neporauduka, COOTBETCTBYIOIIAs TeMe (IIPUBBIK, Al TUPOBAJICS, BO3PACT, 3A0POBBIN

00pa3 KU3HM).

FpamMaTuka: Hapeuns Ft, F, Hapeuune ¥, mapeune K#E. Bonpoc % KEL ?

3. 3n0poBke, 3a00s1eBaHme, BUSUT K OOJIBHOMY, JIEKapCTBA U JICUCHHE.

Pa3rosop o 3aboneBanusix, JeKapcTBax, crocodax JedeHust, 00JIbHUYHBIX.

KOMMyHVlKaTVlBHble 3aJlaud: HAYYUTLCA TOBOPUTH O CaMO4YYBCTBHH, 6OJ'IC3HI/I, IrOBOPUTL C

Bpa“IOM O CBOHUX )KaJIO6aX, IIOHUMATh JUArdHo3 U CHOCO6BI JICUCHHUA, YMGTB OTHpOCI/ITBCH y y‘-II/ITeJ'ISI
110 0OJIE3HH.

MMncbmo: Meporineuka, COOTBETCTBYIONIAs TEME «3JI0POBbE, O0JIE3HB, JICUCHUE).

FpammaTuvka: yactuna T, cypdukc T, MOJanbHbIA raaron BE, Beipaxenus 3F {8, =xIF....

4. Inanel HA OMVOKaliIIee W OTAAJICHHOE OyayIee, BHE3aTHas CMEHA TUTAHOB.

O6cy)K,D|EHV|e MMPOAOJDKUTCIIBHOCTH KaKOr'o-TO IICpHOJa B KU3HH B IIPOIIJIOM, HACTOAIICM H

OyaymieM, oOCyXIeHHE TUTaHOB Ha Oynyliee — OTHAJIeHHOE U OnrKaiiiee

Kom MYHWUKATUBHbIE 3aa4u: HAYYHUTHCSA T'OBOPUTH O NJIATCIBHOCTH JICHCTBHUSA B HaCcToAIIEM,
nmpomecamemM u 6y,Hy1]_[CM, 06CY)KI[3.TB IJIaHbl, MEYThI, HAMCPCHU A, HAYYUTHCA COCTABIIATH COBME

CTHbI€ IJ1aHbl Ha BBIXOOHBIC.

Mucbmo: I/IepOFHH(l)I/IKa, COOTBCTCTBYIOIIAasA TCME «IIJIAHBI Ha 6yzlymee», «BCTpCHaA»,

(IIPOAOJIKUTCIIBHOCTb BPEMCHN ).

rpaMMaTI/IKaI TpaMMaTHKa AJIUTCIBHOCTU I[Gf/iCTBI/IfI, CHGHH&HBHBIﬁ BOIPOC K IOOMOJHCHHUIO

JJIIUTCIIBHOCTH.

5. X0060w, criopT, aKTUBHBIN OT/bIX.

ObcyXaeHne MoOUMBIX BHIOB JIEATEIBHOCTH, BAPHAHTOB BPEMSIIPEIIPOBOXKICHHS, 3aHATHIM

CIIOPTOM.

Kom MYHUKATUBHbIE 3aJa4i: HAYYUThCA ONMUCHIBATh CBOC XO66I/I, 06cy>1<;1aTb 3aHATUSA CTIOPTOM,
(1)I/ISI/IV—I€CKI/Ie HarpyskKd, CBOH IPCAIIOYTCHUA U CAMOYYBCTBHC IIOCJIC aKTUBHOI'O BPEMANIPECIIPOBO

XAEHWA.

MNMncbMo: nepornuduka, COOTBETCTBYIOMIAA TEME («X000M», «CIOpT» U TIp.).



FpammaTvKa: pasnuueHde MoJalbHEIX rIaronos &=, AL, BE, &, 8, ZE.

6. ITonroroBka K sK3aMeHaM, IJIaHbl HA KAHUKYJIBL.

O6cy>XaeHMe cBOei TOTOBHOCTH K 9K3aMEHY, BOJIHEHHE, YPOBEHb 3HaHUI1. BblpaXkeHne ckoporo

HACTYIUICHUA KaKOIro-To COOBITHSL.

KOMMYyHMKaTVBHbIE 3aaud: HAYYUTHCS TOBOPUTH O HACTYMAIOUIMX COOBITHSAX, OOCYKIAaTb

IMOATOTOBKY K MPCACTOAINM MCPOIIPUATHAM.

[Mncbmo: uepornuduka, COOTBETCTBYIOLIAS TEME («IK3aMEH», «KAaHUKYIbD) U Mp.).

Fpammatuka: koucTpyKummn RE... T, FLE...T; napeuus R4F, AJHE, Hapeuns B, X.

7. HJ'IaHI/IpOBaHI/IC HYTGH_IGCTBI/Iﬁ 110 KI/ITaIO, HHTCPCCHBIC MCCTA JJIA ITIOCCIICHUSA B Kurae.

Obcy>xAeHMe MHTePECHBIX MECT Ul Moe3fku 1Mo Kuraro, pasroBop O IUlaHaX Ha KAHUKYIIBL.

Ponesnie KOMMYHUKATHUBHBIC UT'PBI 110 TCMCE.

KOMMyHVIKaTVIBHble 3ala4uv: HAYUYUTbCA O6CY)KI[aTL MyTCIICCTBUA, UHTCPCCHBIC MCCTAa, CBOU

PaSMBIIICHUA O IMPEACTOAIINX COOBITHSX.

MNMncbMo: nepornmduka, COOTBETCTBYIOIIAS TEMAM «ITYTEIIECTBHS, «KAHUKYJIBI» U TIP.

R—

FpaMMaTuvKa: npuiaratenbHoe + 4% T, TaronsHele cHeTHBIE clioBa — i, —R, —i&.

8. O0cyx1eHue CI0KHOCTEN B yueOe, pe3ynbTaToB 3K3aMEHOB.

KOMMyHVIKaTVIBHble 3alauv: HAYYUTHCA PACCKa3bIBATH MO-KUTAaMCKA O CIO0XKHOCTSIX npu
IOATOTOBKE K ‘-ICMy-J'II/I60, 0 CBOHMX MNCPCIKHUBAHUAX, CBOCM COCTOAHUU, HAYUYUTHCA CTPOUTH

BOIIPOCHI U MPEATI0KECHUA O PE3yJIbTaTax KakKo ro-nmubo Acia.

Mucbmo: I/IepOFJ'H/Iq)I/IKa, COOTBCTCTBYIOIIIAsA TEMC (<<3K38.MCH», GagaHusA», «IIOAroTOBKa» 1 T.I[.).

FpaMMaTKKa: TOMONHEHHE PE3YIIBTATa, YACTHIIA fF.

9. CniocoOwI nyTemecTBoBaTh 1o Kurato, BUabl TpaHCIOpPTa, KATETOPUN OUIIETOB.

OcobeHHOCTU myTerrecTBus 10 KnTato Ha moesjie, KaTeropuu OUIIETOB: KyTle, MATKHIA CHISTYHA,

JKECTKHMI cUIa4uii, Ouner 0e3 MecTa.



KOMMyHMKaTUBHbIE 3amauu: HAyYUThCS OecenoBaTh O MPEACTOSIIEH MOe3/Ke, 3HAKOMCTBO B
O0COOEHHOCTSIMU KUTANCKUHM M0€3/10B, HAYYUTHCS Pa3INyaTh Ha CIyX U 3HATh, KaK KYIIUTh HY>KHY

O KaTeropuio OwiieTa, IOMEHITH OUJIeT U Ap.
[MncbMo: nepornudrika, COOTBETCTBYIOMIAS TeME («IIOE31», «OUIIeT» | T.1I.)

FpamMMmaTuvKa: pesynsraTuBHas Mopdema 58, #F, F|, Dl - F7%.

10. Beuep BcTpey, IOArOTOBKA K BEUEPUHKE.

Ob6cy>xAeHMe TOArOTOBKY K BeUepy BCTPEY, IPUTOTOB/IEHWNSA, MOrOTOBKA BBICTYILICHUSL.
PoneBble KOMMYHUKAaTHUBHBIE UIPHI IO TEME.

Kom MYHWKaTUBHbIE 3a1a4i: HAYIYUTHCA O6CY)KI[aTB IpeaAcToAlee MEPOIPUATUC, IIOATOTOBKY K

HEMY, 3HAKOMCTBO C TpaJuUHAMHU IIPOBCACHHA BEUCPHUHOK B KPYI'y KOJUICT U3 PAa3HBIX CTPaH.

[Mncbmo: I/IepOI‘J'II/I(bI/IKa, COOTBCTCTBYIOIIIAs1 TCMC (((BCTpe‘Ia», «BCUYCPUHKA», KTOTOBUTLCA» U Hp)

[paMmmMaTKnKa: 06001IeHIE TPOIIEHHOM rPaMMAaTHKH.



AHHOTAUMH K pad04YuM NPOrpaMMam U CHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

Kosamoroposckasi CJ10:KHOCTb M €€ MPUJI0KEHUS

Heab AMCHUNIMHBI:

W3yueHre OCHOBHBIX MOHATUH M CTPYKTYP ITOPUTMHUYECKON TEOpUH HH(OpMAINH, a TaKKe
aHaAJIN3 OCHOB TEOPHUH BEPOATHOCTEW HA OCHOBE IOHATHUS KOJIMOIOPOBCKOU CIIOKHOCTH.

3agauu AMCHUIINHBIL:

. OCBOEHHME CTyJleHTaMu 0a30BbIX 3HaHUI B 00JacTH ANTOPUTMHUYECKON TEOpUU
nH(pOpMaLUU U NPUIOKEHUH KOIMOTOPOBCKOM CII0KHOCTH;

. MpHOOpETEeHNE TEOPETUIECKUX 3HAHUI B 00JIACTH AITOPUTMHUYECKOTO MOIX0Aa K T€OpUU
uH(pOpPMaIIUU U TEOPUH BEPOSITHOCTEH;

. OKa3aHUE€ KOHCYJbTAllMil M MOMOIIM CTYAEHTAaM B PELICHUM TEOPETUYECKUX 3ajad I10
KOJIMOI'OPOBCKOM CJIOHOCTU U aJITOPUTMHUECKON TEOpUH HH(DOPMALIUH.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

O (dbyHIaMeHTalIbHbIEe TIOHATHS, 3aKOHBI, AITOPUTMUYECKOM Teopun nHpopmanuu (ATH);

O COBpEMEHHBbIE MPOOJIEMbI COOTBETCTBYIOUIMX pAa3/€iOB aJIrOPUTMUYECKON Teopuu
uHpopmanuu (ATN);

0 MOHATUA, AKCHOMBI, MCTOAbI AOKA34TCJILCTB U JOKa3aTCJIIbCTBAa OCHOBHBIX TCOPEM B
pa3aciiax, BXOAAIUX B 68.30By10 4aCTb IUKJIa ATI/I,

0 OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIIUX MATEMATUYCCKUX 06’LCKTOB;

l AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKJIAIHBIX
3aja4 ajdroputMuyeckoit reopun uHpopmanuu (ATH).

yMeTh:
0 IIOHSATH ITOCTaBJICHHYIO 3a7a4y;
O MCIOJIb30BATh CBOM 3HAHUS JJIS pelieHus pyHIaMeHTaIbHbIX U MPUKIaIHbIX 3a1au ATU;

0 OIICHUBATh KOPPEKTHOCTh TTOCTAHOBOK 33724,



0 CTpPOTO J1I0Ka3bIBaTh WM OMPOBEPraTh YTBEPKICHUE;

O CaMOCTOSITEJIbHO HaXOAWThb alropuTMbl pemeHus 3azad ATU, B Tom uucie u
HECTaHJAPTHBIX, U IPOBOAUTH UX aHAJIU3;

l CaMOCTOATCIIbHO BUACTD CICACTBUA IMOJIYYCHHBIX PE3YJIbTATOB,

O TOYHO MPEJCTABUTh MaTeMaTudeckue 3HaHus B obsactu ATU B ycTHOW M NHCbMEHHON
dopme.

BJIAJETh:

O HaBBIKAMU OCBOCHHA 00ibmIoro odobema mHpopmauuu U pemeHus 3amad ATHU (B Tom
quCIie, CJIOKHBIX);

l HaBBIKAMH CaMOCTOSITEILHOMN pa6OTBI 1 OCBOCHUS HOBBIX JUCHUIIIINH,

O KyJIbTYpOl MOCTAaHOBKHM, aHAJIM3a M PELICHUS MATEMAaTUYECKUX WM IMPHUKIAJHBIX 3a]ad,
TPEOYIOMMX ISl CBOETO PEIICHUS UCTIOIb30BAHMS MATEMAaTHUYECKUX MOIX0/10B U MeTo10B ATU;

l npeaAMETHBIM A3BIKOM ,Z[PICKpCTHOfI MAaTCMAaTUKU M HABBIKAMH I'PAMOTHOI'O OIIMCaHUs
pelicHus 3a4a4 U MPEACTABICHUS IOJIYUYCHHBIX PE3YJIbTATOB.

TeMbl U pa3jeiibl Kypca:

1. OcHoBBl Teopuu anroputmoB. IIpocTasi KoaMOropoBckas CIOXHOCTh. Kommoroposckuit
CJIOKHOCTHOM MOAX0/1 K 000CHOBAHUIO TE€OPUU BEPOSITHOCTEH.

AndaBuUThl, KOHCTPYKTHBHBIE OOBEKTHI, MX MNpUMephl. [loHATHE anropuT™Ma, BBIYUCIUMBIC
¢byaknun. dopManuzanus MOHITHUS aNTOPUTMA: YaCTUYHO-PEKYPCUBHBIE (YHKIIMH, MaIIWHbI
TeropuHra m ap. Mnpesd mocTpoeHUs yHMBEPCAJIBHOW MallMHBI TBIOpHHIra. YHUBEpcaibHas

GyHKIUS.

[TpocTas KOIMOTOpOBCKasi CIOKHOCTh. TeopeMa WHBApHMAHTHOCTH (TeopeMa CYIIECTBOBAHMS).
IIpocreiinne cBOKWCTBA KOJIMOTOPOBCKOM CIIOKHOCTH. HEBBIUMCIMMOCTE CIOXKHOCTH. BepxHue
OLIEHKH CJIOXXHOCTH. Hecxkxumaemble mnocnegoBaTenbHOCTH. CHIOXHOCTh Tapbl KOHEYHBIX
00BeKTOB. YcloBHas CiloxHOCTh. Teopema KommoropoBa—JIeBHHa O CIOKHOCTH TMAapBHI.
KomnuectBo mHpopmanuu. CBONCTBO CUMMETPUYHOCTH (GYHKIHM HHPOpMALUU. DHTPOMUS
[[Tennona. Cs3b cioxHOCTU U 3HTponuHu lllenHoHa.

KonmoropoBckuil cioKHOCTHOM MOJAXOA K OOOCHOBaHHIO TEOPHM BeposTHOCTEeH. Pa3Ouenus
KoHeuHOTo MHOXecTBa. [ledekt cmydaitHoctn mo Konmoropomy. Ormpesenenne ciaydailHON
KOHEYHOHM mocinenoBarenbHocTu 1o KonMoropoBy. bepHymneBckue mocienoBaTeIbHOCTH 1O
KonmoropoBy. Croxactuueckue mno KomamoropoBy mnocienoBarenbHocTH. CylllecTBOBaHUE
HECTOXAaCTHUYECKUX IocienoBarenbHocTel. KonmoropoBckass nocrarouHas cratuctuka. Kax
BO3HUKAIOT PaCIpPEEIICHNS BEPOITHOCTEM.

2. CnywaitHocts mo Maptun-Jledy. IlpedukcHas cioxHOCTh. MOHOTOHHASI CIIOXXHOCTb.
YHuBepcanbHOE MPOTrHO3UPOBAHUE.



KoHCcTpyKTHUBHBIN aHamu3 Teopuu BeposTHocTed. I[IpocTpaHCTBO OECKOHEUHBIX JIBOMYHBIX
MOCJIEI0BATEIbHOCTEH, 3alaHle Mep Ha HeM. Bprumciumble Mepbl. D((EeKTUBHO HYJIEBBIE
MHOXecTBa. CyIIecTBOBaHME MAaKCHUMAaJbHOTO IO BKJIIOYEHHUIO 3((EKTUBHO-HYJIEBOTO
MHOkecTBa. CiydaiiHocTh 10 Maprtun-Jledy. J[ledekr ciuyuaitHocTn. Jlormka Tteopuu
BEPOSTHOCTEH. 3aKOHBI TEOPUH BEPOATHOCTEH, UX (HOPMYIMPOBKH [UIS WHAWBUIYAIbHBIX
CIIydaiiHBIX MOCIIEIOBATEIBHOCTEH. 3aKOH OOJBIINX YHCET U 3aKOH IMOBTOPHOTO Jiorapudma.

[IpedukcHas CIOXKHOCTh, €€ CYIIECTBOBAaHWE M CBOWCTBa. [lepeyrcivMbple MHOMKECTBA M
IpeebHO BHIYUCIMMbIC (GYHKIIUU. ATIpUOpHAs TIOJTyMepa Ha KOHEUHBIX MOCIIEI0BATEIBHOCTSIX
U ee CBi3b ¢ mpeduKcHO# ciokHOCThIO. [IpedukcHbie MammHbl ThIOpUHTAa (MAIIMHBL C
CaMOOTpaHUYECHHBIM BX0/I0M). COOTHOIIIEHHE MEXIY MPEPUKCHON U TPOCTOM KOJIMOTOPOBCKOM
CJIOKHOCTBIO. YCIIOBHasl TpeUKCHasl CIOXHOCTh. [IpencraBieHne Npe@UKCHON CII0KHOCTH
napel. KonmudecTBo wuH(pOpManmuu u mnpeuKcHas CIO0KHOCTh. CHMMETPUYHOCTH (YHKIIUU
uHpopmanuu.

MOHOTOHHAsI CJIOXHOCTh, €€ CYLIECTBOBaHHE. BpIUMCIMMBbIE MOHOTOHHBIE OIEpaluu Ha
nocienoBarenbHOCTAX. COOTHONICHHE MEXAY MOHOTOHHOM, TpeUKCHOW U  MPOCTOMH
KOJIMOTOPOBCKOH CIIOKHOCTSIMH. DKBHBAJICHTHBIC OIPENENICHUs ciaydaitHoi mo MaprtuH-Jledy
MIOCJIEZI0BATEIBHOCTH € MOMOULIbIO MPEPUKCHOM U MOHOTOHHOM CIIOKHOCTU (TeopeMma JleBuHa—
[[aoppa).

AHpI/IOpHaH nepeuuciimmasi mojaymMmepa Ha HOCICAOBATCIBHOCTAX, €€ IOCTPOCHUC U CBOMCTBA.
CBs13b ¢ MOHOTOHHOM CJI0KHOCTBIO. OHpeHeHeHI/IC CHy‘l&ﬁHOﬁ oCJIICAOBATCIbHOCTH C IIOMOIIBIO
aanOpHoﬁ IMOJIYMCEPHI. Hepe‘II/ICHI/IMLIe CHHU3Y CYICPMAPTHUHI AJIbI. Brraucnumeie MapTHUHTaJIbI.

3. AJropuTMUYECKHil BapuaHT 3aKOHAa IIOBTOPHOro Jorapudma. Iproauyeckas TEOpUsl.
OddexTuBHas sproauveckas reopema buprroda.

ANTOpUTMHUYECKOE T0KA3aTeIbCTBO 3aKOHA MOBTOPHOIO Jorapudma.
Oproaunueckas teopus. Tepema Ilyankape o Bo3BpamieHUH.
ANTropuTMHYECKH aHAIU3 CXOIUMOCTH B Teopeme bupkroga.

AJNTOPUTMHUYECKOE JJOKA3aTEIbCTBO IPTOANIECKOM TeopemMbl bupkroda.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (pU3MKa

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

Kosamoroposckasi CJ10:KHOCTb M €€ MPUJI0KEHUS

Heab AMCHUNIMHBI:

W3yueHre OCHOBHBIX MOHATUH M CTPYKTYP ITOPUTMHUYECKON TEOpUH HH(OpMAINH, a TaKKe
aHaAJIN3 OCHOB TEOPHUH BEPOATHOCTEW HA OCHOBE IOHATHUS KOJIMOIOPOBCKOU CIIOKHOCTH.

3agauu AMCHUIINHBIL:

. OCBOEHHME CTyJleHTaMu 0a30BbIX 3HaHUI B 00JacTH ANTOPUTMHUYECKON TEOpUU
nH(pOpMaLU U NPUIOKEHUH KOIMOTOPOBCKOM CII0KHOCTH;

. proOpeTeHne TEOPETUUECKUX 3HAHHM B 00JIACTH aIrOPUTMUYECKOTO MOIX0a K TEOPHH
uH(pOpPMaIIUU U TEOPUH BEPOSITHOCTEH;

. OKa3aHUE€ KOHCYJbTAllMil M MOMOIIM CTYAEHTAaM B PELICHUM TEOPETUYECKUX 3ajad I10
KOJIMOTOPOBCKOH CIIOKHOCTH U QJITOPUTMUYECKOI TEOPUH WH(OPMAIIHH.

IlepeyeHb MUIaHUPYEMBIX Pe3yJIbTATOB 00YUYEHUS 0 TUCHHMILINHE (MOIYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

O (dbyHIaMeHTalIbHbIEe TIOHATHS, 3aKOHBI, AITOPUTMUYECKOM Teopun nHpopmanuu (ATH);

O COBpEMEHHBIE MPOOJIEMbl COOTBETCTBYIOIIMX Ppa3/ieJOB AJITOPUTMUYECKOW TEOpPUU
uHpopmanuu (ATN);

0 MOHATUA, AKCHOMBI, MCTOAbI OOKA34aTCJILCTB W JOKa3aTCJIbCTBAa OCHOBHBIX TCEOPEM B
pa3aciiax, BXOAAIUX B 68.30By10 4aCTb IUKJIa ATI/I,

0 OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIIUX MATEMATUYCCKUX 06’LCKTOB;

l AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKJIAIHBIX
3aja4 adroputMuyeckoit reopun unpopmanuu (ATH).

yMeTh:
0 IIOHSATH ITOCTaBJICHHYIO 3a7a4y;
O MCIOJIb30BATh CBOM 3HAHUS JJIS pelieHus pyHIaMeHTaIbHbIX U MPUKIaIHbIX 3a1au ATU;

0 OIICHUBATh KOPPEKTHOCTh TOCTAHOBOK 337124,



0 CTpPOTO J1I0Ka3bIBaTh WM OMPOBEPraTh YTBEPKICHUE;

O CaMOCTOSITEJIbHO HaXOAWThb alropuTMbl pemeHus 3azad ATU, B Tom uucie u
HECTaHJAPTHBIX, U IPOBOAUTH UX aHAJIU3;

l CaMOCTOATCIIbHO BUACTD CICACTBUA IMOJIYYCHHBIX PE3YJIbTATOB,

O TOYHO NPEJCTaBUTh MaTeMaTuyeckue 3HaHus B obnactu ATU B ycTHOW M MHCbMEHHOM
dopme.

BJIAJETh:

O HaBBIKAMU OCBOCHHA 00ibmIoro odobema mHpopmauuu U pemeHus 3amad ATHU (B Tom
quCIie, CJIOKHBIX);

l HaBBIKAMH CaMOCTOSITEILHOMN pa6OTBI 1 OCBOCHUS HOBBIX JUCHUIIIINH,

O KyJbTYpOl MOCTAaHOBKHM, aHAJIN3a M PEUICHUS MATEMaTUYECKUX WM NPUKIAIHBIX 3a7ad4,
TPEOYIOMMX ISl CBOETO PEIIEHUS UCTIOIB30BAHMS MATEMaTHYECKUX M01X010B U MeTo10B ATH;

l npeaAMETHBIM A3BIKOM ,Z[PICKpCTHOfI MAaTCMAaTUKU M HABBIKAMH I'PAMOTHOI'O OIIMCaHUs
pelicHus 3a4a4 U MPEACTABICHUS IOJIYYCHHBIX PE3YJIbTATOB.

TeMbl U pa3jeiibl Kypca:

1. OcHoOBBI Teopuu anroputmoB. [Ipoctasi KOIMOropoBcKasi CIOXKHOCTb. KommoropoBckuit
CJIOKHOCTHOM MOAX0/1 K 000CHOBAHUIO TE€OPUU BEPOSITHOCTEH.

AndaBuUThl, KOHCTPYKTHBHBIE OOBEKTHI, MX MNpUMephl. [loHATHE anropuT™Ma, BBIYUCIUMBIC
¢byaknun. dopManuzanusi NOHATHS alrOpPUTMA: YaCTUYHO-PEKYPCUBHBIE (PYHKIIMH, MaIIWHbI
TeropuHra m ap. Mued mocTpoeHUs yHMBEPCAIBHOM MallMHBI TBIOpHHTa. YHUBEpCalabHas

GyHKIUS.

[TpocTas KOIMOTOpOBCKasi CIOKHOCTh. TeopeMa WHBApHMAHTHOCTH (TeopeMa CYIIECTBOBAHMS).
IIpocrerinne cBOKWCTBA KOJIMOTOPOBCKOM CIIOKHOCTH. HEBBIUMCIMMOCTE CIIOKHOCTU. BepxHue
OLIEHKH CJIOXXKHOCTH. Hecxkxumaemble mnocnenoBaTenbHOCTH. CII0KHOCTh Mapbl KOHEYHBIX
00BeKTOB. YcloBHas CiloxHOCTh. Teopema KommoropoBa—JIeBHHa O CIOKHOCTH TMAapBHI.
KomnuectBo mHpopmanuu. CBONCTBO CUMMETPUYHOCTH (GYHKIHH WHGOpMALUU. DHTPOMHUS
[[Tennona. Cs3b cioxHOCTU U 3HTponuHu lllenHoHa.

KonmoropoBckuil CioKHOCTHOM TOJAXOJ K OOOCHOBaHHUIO TEOpPHM BeposiTHOCTel. Pa3Ouenus
KoHeuHOTo MHOXecTBa. [ledekt cmydaitHoctn mo Konmoropomy. Ormpesenenne ciaydailHON
KOHEYHOHM mocinenoBarenbHocTH 1o KonMoropoBy. bepHyineBckue MociiejoBaTeabHOCTH T10
KonmoropoBy. Croxactuueckue mno KosimMoropoBy mnocnenoBarenbHoCTH. CyllecTBOBaHUE
HECTOXAaCTHUYECKUX IocienoBarenbHocTel. KonmoropoBckass nocrarouHas cratuctuka. Kax
BO3HUKAIOT PaCIpPEEIICHNS BEPOITHOCTEM.

2. CnywaitHocts mo Maptun-Jledy. IlpedukcHas cioxHOCT. MOHOTOHHAS CIIOXKHOCTb.
YHuBepcaibHOE IPOTHO3UPOBAHUE.



KoHCcTpyKTHUBHBIN aHamu3 Teopuu BeposTHocTed. I[IpocTpaHCTBO OECKOHEUHBIX JIBOMYHBIX
MOCJIEI0BATEIbHOCTEH, 3alaHle Mep Ha HeM. Bprumciumble Mepbl. D((EeKTUBHO HYJIEBBIE
MHOXecTBa. CyIIecTBOBaHHWE MAaKCHUMAaJbHOTO IO BKJIIOYEHHUIO (P (EKTUBHO-HYJIEBOTO
MHOkecTBa. CiyuaifHocTh 10 Maprtun-Jledy. J[ledekr ciuyuaitHocTn. Jlormka Tteopuu
BEPOSTHOCTEH. 3aKOHBI TEOPUH BEPOATHOCTEH, UX (HOPMYIMPOBKH [UIS WHAWBUIYAIbHBIX
CIIy4aiiHBIX MTOCIIEI0BATEIBHOCTEH. 3aKOH OOJBIINX YHCEN U 3aKOH MMOBTOPHOTO Jiorapudma.

[IpedukcHas CIOXKHOCTh, €€ CYIIECTBOBAaHWE M CBOWCTBAa. [lepedynciavMbple MHOXKECTBA U
IpeebHO BHIYUCIMMbIC (GYHKIIUU. ATIpUOpHAs TIOJTyMepa Ha KOHEUHBIX MOCIIEI0BATEIBHOCTSIX
U ee CBiI3b ¢ mnpeduKcHOil ciokHOCThIO. [IpedukcHbie Mammubl ThlopuHra (MamIMHBI C
CaMOOTpaHUYECHHBIM BX0/10M). COOTHOIIIEHHE MEXIY MPEPUKCHON U TPOCTON KOJIMOTOPOBCKOM
CJIOKHOCTBIO. YCIIOBHasl TpeUKCHasl CIOXHOCTh. [IpencraBieHne Npe@UKCHON CII0KHOCTH
napel. KonmudecTBo wuH(pOpManmuu u mnpeuKcHas CIO0KHOCTh. CHMMETPUYHOCTH (YHKIIUU
uHpopmanuu.

MOHOTOHHAsI CJIOXHOCTh, €€ CYLIECTBOBaHME. BpIUMCIMMbBIE MOHOTOHHBIE OIEpaly Ha
nocienoBarenbHOCTAX. COOTHONICHHE MEXAY MOHOTOHHOM, TpeUKCHOW U  MPOCTOMH
KOJIMOTOPOBCKOH CIIOKHOCTSIMH. DKBHBAJICHTHBIC OIPENENICHUs ciaydaitHoi mo MaprtuH-Jledy
MOCJICIOBATEIHPHOCTH C TTOMOIIBIO MTPEPUKCHOM U MOHOTOHHOM CIIOKHOCTH (Teopema JleBmHa—
[[aoppa).

AHpI/IOpHaH nepeuuciimmas mojiyMmepa Ha IOCIICAOBATCIBHOCTAX, €€ IIOCTPOCHUC U CBOMCTBA.
CBs13b ¢ MOHOTOHHOM CJI0KHOCTBIO. OHpeHeHeHI/IC CHy‘l&ﬁHOﬁ oCJIICAOBATCIbHOCTH C IIOMOIIBIO
aanOpHoﬁ IMOJIYMCEPHI. HepeqnanMHe CHU3Y CylICpMapTHUHI AJIbL. Beraucnumele MapTUHTI aJIbI.

3. AnropuTMUYecKuil BapuaHT 3aKOHAa MOBTOPHOrO Jorapudma. IDproauueckas Teopus.
OddexTuBHas sproauveckas reopema buprroda.

ANTOpUTMHUYECKOE T0KA3aTeIbCTBO 3aKOHA MOBTOPHOIO Jorapudma.
Oproaunueckas teopusi. Tepema Ilyankape o Bo3BpalieHHH.
ANropuTMHYECKH aHAIU3 CXOUMOCTH B Teopeme bupkroga.

AJNTOPUTMHUYECKOE JJOKA3aTEIbCTBO IPTOANIECKOM TeopemMbl bupkroda.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe MoeJTUPOBaHHe B JKOHOMHKeE

Kosamoroposckasi CJ10:KHOCTb M €€ MPUJI0KEHUS

Heab AMCHUNIMHBI:

W3yueHre OCHOBHBIX MOHATUH M CTPYKTYP ITOPUTMHUYECKON TEOpUH HH(OpMAINH, a TaKKe
aHaAJIN3 OCHOB TEOPHUH BEPOATHOCTEW HA OCHOBE IOHATHUS KOJIMOIOPOBCKOU CIIOKHOCTH.

3agauu AMCHUIINHBIL:

. OCBOEHHME CTyJleHTaMu 0a30BbIX 3HaHUI B 00JacTH ANTOPUTMHUYECKON TEOpUU
nH(pOpMaLU U NPUIOKEHUH KOIMOTOPOBCKOM CII0KHOCTH;

. MpHOOpETEeHNE TEOPETUIECKUX 3HAHUI B 00JIACTH AITOPUTMHUYECKOTO MOIX0Aa K T€OpUU
uH(pOpPMaIIUU U TEOPUH BEPOSITHOCTEH;

. OKa3aHUE€ KOHCYJbTAllMil M MOMOIIM CTYAEHTAaM B PELICHUM TEOPETUYECKUX 3ajad I10
KOJIMOTOPOBCKOH CIIOKHOCTH U QJITOPUTMUYECKOI TEOPUH WH(OPMAIIHH.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

O (dbyHIaMeHTalIbHbIEe TIOHATHS, 3aKOHBI, AITOPUTMUYECKOM Teopun nHpopmanuu (ATH);

O COBpEMEHHBIE MPOOJIEMbl COOTBETCTBYIOIIMX Ppa3/ieJOB AJITOPUTMUYECKOW TEOpPUU
uHpopmanuu (ATN);

O MOHATHSI, aKCMOMBI, METOJbI JOKa3aTeNbCTB M JOKA3aTENbCTBA OCHOBHBIX TEOPEM B
paszenax, BXoAAIMX B 0a30Byto yacTh nukia ATH;

0 OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIIUX MATEMATUYCCKUX 06’LCKTOB;

l AHAIIUTUYCCKUC U YHCJICHHBIC MOAXOJAbl U METOJbI AJId PCHICHUA THIIOBBIX IMPUKJIAIHBIX
3aja4 ajdroputMuyeckoit reopun uHpopmanuu (ATH).

yMeTh:
0 IIOHSATH ITOCTaBJICHHYIO 3a7a4y;
O MCIOJIb30BATh CBOM 3HAHUS JJIS pelieHus pyHIaMeHTaIbHbIX U MPUKIaIHbIX 3a1au ATU;

0 OIICHUBATh KOPPEKTHOCTh TOCTAHOBOK 337124,



0 CTpPOTO J1I0Ka3bIBaTh WM OMPOBEPraTh YTBEPKICHUE;

O CaMOCTOSITEJIbHO HaXOAWThb alropuTMbl pemeHus 3azad ATU, B Tom uucie u
HECTaHJAPTHBIX, U IPOBOAUTH UX aHAJINU3;

l CaMOCTOATCIIbHO BUACTD CICACTBUA IMOJIYYCHHBIX PE3YJIbTATOB,

O TOYHO NPEJCTaBUTh MaTeMaTuyeckue 3HaHus B obnactu ATU B ycTHOW M MHCbMEHHOM
dopme.

BJIAJETh:

O HaBBIKAMU OCBOCHHA 00ibmIoro odobema mHpopmauuu U pemeHus 3amad ATHU (B Tom
quCIie, CJIOKHBIX);

l HaBBIKAMH CaMOCTOSITEILHOMN pa6OTBI 1 OCBOCHUS HOBBIX JUCHUIIIINH,

O KyJbTYpOl MOCTAaHOBKHM, aHAJIN3a M PEUICHUS MATEMaTUYECKUX WM NPUKIAIHBIX 3a7ad4,
TPEOYIOMMX ISl CBOETO PEIICHUS UCTIOIb30BAHMS MATEMAaTHUYECKUX MOIX0/10B U MeTo10B ATU;

l npeaAMETHBIM A3BIKOM ,Z[HCKpGTHOﬁ MATCMAaTUKH W HaBbIKAMH TI'PAMOTHOI'O OIIMCAHUs
pelicHus 3a4a4 U MPEACTABICHUS IOJIYYCHHBIX PE3YJIbTATOB.

TeMbl U pa3jeiibl Kypca:

1. OcHoBBl Teopuu anroputmoB. IIpocTasi KoaMOropoBckas CIOXHOCTh. Kommoroposckuit
CJIOKHOCTHOM 1MOAX0]1 K 000CHOBAHUIO TEOPUU BEPOSATHOCTEH.

AndaBuUThl, KOHCTPYKTHBHBIE OOBEKTHI, MX MNpUMephl. [loHATHE anropuT™Ma, BBIYUCIUMBIC
¢byaknun. dopManuzanusi NOHATHS alrOpPUTMA: YaCTUYHO-PEKYPCUBHBIE (PYHKIIMH, MaIIWHbI
TeropuHra m ap. Mnpesd mocTpoeHUs yHMBEPCAJIBHOW MallMHBI TBIOpHHIra. YHUBEpcaibHas

GyHKIUS.

[TpocTas KOIMOTOpOBCKasi CIOKHOCTh. TeopeMa WHBApHUAHTHOCTH (TeopeMa CYIIECTBOBAHMS).
IIpocrerinne cBOKWCTBA KOJIMOTOPOBCKOM CIIOKHOCTH. HEBBIUMCIMMOCTE CIIOKHOCTU. BepxHue
OLIEHKH CJIOXXHOCTH. Hecxkxumaemble mnocnegoBaTenbHOCTH. CHIOXHOCTh Tapbl KOHEYHBIX
00BeKTOB. YcloBHas cioxHOCTh. Teopema KommoropoBa—JIeBHHa O CIOKHOCTH TMAapBHI.
KomnuectBo mHpopmanuu. CBONCTBO CUMMETPUYHOCTH (GYHKIHH WHGOpMALUU. DHTPOMHUS
[[Tennona. Cs3b cioxHOCTU U 3HTponuHu lllenHoHa.

KonmoropoBckuil cioKHOCTHOM MOJAXOA K OOOCHOBaHHIO TEOPHM BeposTHOCTEeH. Pa3Ouenus
KOHeuHOTOo MHOXecTBa. [ledekr cmydaitHoctn mo KonmoropoBy. Ompesnenenue ciydaiiHOU
KOHEYHOHM mocinenoBarenbHocTH 1o KonMoropoBy. bepHyineBckue MociiejoBaTeabHOCTH T10
KonmoropoBy. Croxactuueckue mno KomamoropoBy mnocienoBarenbHocTH. CylllecTBOBaHUE
HECTOXAaCTHUYECKUX IocaenoBarenbHocTel. Konmoroposckas nocrarouHas cratuctuka. Kax
BO3HUKAIOT PaCIpPEEIICHNS BEPOITHOCTEM.

2. CnywaitHocts mo Maptun-Jledy. IlpedukcHas cioxHOCT. MOHOTOHHAS CIIOXKHOCTb.
YHuBepcanbHOE MPOTrHO3UPOBAHUE.



KoHCTpyKTHUBHBIN aHamu3 Teopuu BeposTHocTed. I[IpocTpaHCTBO OECKOHEUHBIX JTBOMYHBIX
MOCJIEI0BATEIbHOCTEH, 3alaHle Mep Ha HeM. Bprumciumble Mepbl. D((EeKTUBHO HYJIEBBIE
MHOXecTBa. CyIIecTBOBaHHWE MAaKCHUMAaJbHOTO IO BKJIIOYEHHUIO (P (EKTUBHO-HYJIEBOTO
MHOkecTBa. CiydaiiHocTh 10 Maprtun-Jledy. J[ledekr ciuyuaitHocTn. Jlormka Tteopuu
BEPOSTHOCTEH. 3aKOHBI TEOPUU BEPOATHOCTEH, MX (HOPMYIMPOBKH JUIS WHAMBUIYATbHBIX
CIIy4aiiHBIX MTOCIIEI0BATEIBHOCTEH. 3aKOH OOJBIINX YHCEN U 3aKOH MMOBTOPHOTO Jiorapudma.

[IpedukcHas CIOXKHOCTh, €€ CYIIECTBOBAaHWE M CBOWCTBa. [lepeyrcivMbple MHOMKECTBA M
NpeebHO BHIYUCIMMBIC (YHKIIUU. ATIpUOpHAs MOJyMepa Ha KOHEYHBIX MOCIIEI0BATEIBLHOCTSIX
U ee CBiI3b ¢ mnpeduKcHOil ciokHOCThIO. [IpedukcHbie Mammubl ThlopuHra (MamIMHBI C
CaMOOTpaHUYECHHBIM BX0/I0M). COOTHOIIIEHHE MEXIY MPEPUKCHON U TPOCTOM KOJIMOTOPOBCKOM
CJIOKHOCTBIO. YClIOBHas TpeduKcHas CI0XHOCTh. [IpencraBneHune npeUKCHOW CIOXKHOCTH
napel. KonmudecTBo wuH(pOpManmuu u mnpeuKcHas CIO0KHOCTh. CHMMETPUYHOCTH (YHKIIUU
uHpopmanuu.

MOHOTOHHAsI CJIOXHOCTh, €€ CYLIECTBOBaHHE. BpIUMCIMMBbIE MOHOTOHHBIE OIEpaluu Ha
nocienoBarenbHOCTAX. COOTHONICHHE MEXAY MOHOTOHHOM, TpeUKCHOW U  MPOCTOMH
KOJIMOTOPOBCKOH CIIOKHOCTSIMH. DKBHBAJICHTHBIC OIpENeNIeHUs ciaydaitHoi mo MaprtuH-Jledy
MOCJICIOBATEIHPHOCTH C TTOMOIIBIO MTPEPUKCHOM U MOHOTOHHOM CIIOKHOCTH (Teopema JleBmHa—
[[aoppa).

AHpI/IOpHaH nepeuuciimmasi mojaymMmepa Ha HOCICAOBATCIBHOCTAX, €€ IOCTPOCHUC U CBOMCTBA.
CBs13b ¢ MOHOTOHHOM CJI0KHOCTBIO. Onpez[eneHI/Ie cnyqaﬁHoﬁ IOoCJIICJOBATCIIBHOCTH C IIOMOIIBIO
aanOpHoﬁ IMOJIYMCEPHI. HepeqnanMHe CHU3Y CylICpMapTHUHI AJIbL. Beraucnumele MapTUHTI aJIbI.

3. AJropuTMUYECKHil BapuaHT 3aKOHAa IIOBTOPHOro Jorapudma. Iproauyeckas TEOpUsl.
DddexTuBHas sproaudeckas reopema buprroda.

ANTOpUTMHUYECKOE T0KA3aTeIbCTBO 3aKOHA MOBTOPHOIO Jorapudma.
Oproaunueckas teopusi. Tepema Ilyankape o Bo3BpalieHHH.
ANTropuTMHYECKH aHAIU3 CXOIUMOCTH B Teopeme bupkroga.

AJNTOPUTMHUYECKOE JJOKA3aTEIbCTBO IPTOANIECKOM TeopemMbl bupkroda.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

KomOuHaTopHbIe acneKkThl TeOPpUU HHpOpMaINU

Heab AMCHUNIMHBI:

®opMHUPOBaHUE Y CTYICHTOB 3HAHUI U HABBIKOB Pa0OTHI C HOHATHSAMH KOMOMHATOPHBIX ACTIEKTOB
Teopur HWHGOpMAIMM B TPWIOKEHHM HMX K 3aJadaM JUCKPETHOM MaTeMaTUKUA. ITO
KOMOWHATOPHBIE acTIeKThI (JOPMATIBHBIX S3BIKOB, KAHAJIOB CBSI3U M KOAMPOBAHUS KOMOHMHATOPHBIX
00BEKTOB, MPOU3BOAIINE (PYHKITUN, HHPOPMALIUS ¥ SHTPOIIHS.

3agauu AMCHUIINHBIL:

* OCBOGHHUE CTYyJICHTaMH 0a30BbIX 3HAHUU (TTOHITHM, KOHIICTIIIHI, METOJ0B U MOJIEJIeii) B 00JaCTH
KOMOMHATOPHBIX aClIEKTOB TEOPUH UH(DOpMALIHH;

* MPUOOpETeHHE TEOPETUYECKUX 3HAHMM W MPAKTHUECKUX YMEHUH M HABBIKOB B O00JaCTH
KOMOHMHATOPHBIX aCIIEKTOB TEOPHH MH(DOpMALIHH;

* OKa3aHUE KOHCYJbTAIlMi M MOMOIIU CTYIEHTaM B IPOBEJECHUU COOCTBEHHBIX TEOPETUUYECKUX
UCCJIEIOBaHUM B 00JIaCTH TUCKPETHOW MaTEeMaTUKH.

ITepedyens miIaHMPyeMbIX pPe3yJIbTATOB 00Yy4YeHHS MO JUCHHUILINHE (MOAYJIIO)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOIKHBI
3HATh:

[ ¢yHaamMeHTalbHbIe TIOHATHS, 3aKOHBI, TEOPUU JTUCKPETHOW MaTeMaTHKH - KOMOWHATOPHBIX
acIeKTOB TeOpUHu UH(popMaIuy;

[] coBpeMeHHbIE MPOOJEMBl COOTBETCTBYIOIMX pAa3JelioB JUCKPETHOW MaTeMaTUKH -
KOMOHMHATOPHBIX aCIIEKTOB TEOPUH UH(DOpMALINH;

0 IMOHATHUA, aKCUOMBI, METOJbI TOKA3aTCIILCTB U JOKA3aTCIILCTBA OCHOBHBIX TECOPCM B pa3Jiciiax,
BXOJAIIUX B 6830By10 4acCTb OUKJIIa «KOM6I/IHaT0pHBIe ACIICKTBI TCOPUU I/IH(i)OpMaLII/II/I»;

[} OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIUX MAaTEMAaTHYECKIX OOBEKTOB;

[l aHAJIMTHYECKHUE U YHUCIICHHBIE ITOAXO0AbI 1 METOIBI JIJIs PEIICHUA THUITIOBBIX MPUKIAAHBIX 3aJ1a4
I[HCKpCTHOﬁ MaTEMATUKU - KOM6I/IH8.TOpHBIX ACIICKTOB TCOPpHUU PIH(bOpMaLII/IH.

yMeTh:

[] NOHSATH IMMOCTABJICHHYTO 3a/1a4y;



[ wmcronmp30BaTh CBOM 3HAHUS JUIS pEHICHUS (QYHIAMEHTAIBHBIX W TPHUKIAJHBIX 33734
KOMOMHATOPHBIX acleKTOB TEOPUHU MH(OpMaIH;

[] olleHUBaTh KOPPEKTHOCThH MOCTAHOBOK 33]1a4;
[] cTporo A0Ka3bIBaTh WM ONPOBEPraTh yTBEPIKICHUE;

[] caMOCTOSATEIbHO HAXOJUTh aJr OPUTMbI PCIICHUA 3a1a4 KOM6I/IHaTOpHBIX ACIICKTOB TCOpUU
I/IH(I)OpMaLII/II/I, B TOM YHUCJIC U HCCTAHAAPTHLBIX, U IIPOBOJNUTH UX aHAJIU3;

[] caMOCTOSATENBHO BUIETD CIE€ACTBUS IMOJIYYCHHBIX PE3YJIbTATOB,

[] TOYHO IpEACTaBUTh MAaTEMaTUYECKUE 3HAHUS B 00JIACTH KOMOMHATOPHBIX AacHEKTOB TEOPHH
uHpOpPMAaLUK B YCTHON M MUCBMEHHOU (hopMe.

[1 ompenmensitb HaOOp CPEACTB, MOTYIIUX OBITh HMHCTPYMEHTOM HCCIIEJOBAaHUS 3a7ady
KOMOMHATOPHBIX acleKTOB TEOPUHU HH(OpMAIH;

[1 naBaTh OKCIICPTHYIO OLCHKY q)HHaJ'ILHHM pe3yjibTaTaM pCIICHU.

BJIa/1eTh:

[] HaBBIKAMHM OCBOEHHS OOJBIIOr0 oObeMa HMH(MOPMALKUU U PEHIeHHs 337a4 KOMOMHATOPHBIX
aCIMeKTOB TeOpUH MHGOPMALNH (B TOM YHUCIIE, CI0KHBIX);

[] HaBBIKAMH CaMOCTOSTCIIFHOM pa6OTI)I N OCBOCHUA HOBBIX THUCLUIIIINH,

[] KynpTypoll NOCTAaHOBKHM, aHajiW3a W pEHICHUS MaTeMaTUYeCKUX M MPUKIATHBIX 3ajad,
TpeOyIOIMX MAJii CBOETO PEIICHUs HUCHOIb30BaHUS MaTeMAaTUYECKUX IOAXOJ0B U METO/OB
KOMOHMHATOPHBIX aCIIEKTOB TEOPUH HH(POPMAIIHH;

l MNpCAMETHBIM SI3BIKOM JII/ICerTHOI\/'I MAaTE€MaTUK U HaBbIKaMU I'PaMOTHOI'O OIMMMCAHUS PCIICHUA
3a1a4 U MpEACTABJICHHUA IMOJTYYCHHBIX PE3YJIbTAaTOB.

[] HaBBIKAMU KOMITBIOTEPHOM 00paboTKK HH(pOpMaLNH;

[} HabOpOM TECTOBBIX 3a7ja4 KOMOMHATOPHBIX ACIIEKTOB TEOPUU HH(OPMALIMH, MOTYIIIUX CITY>KUTh
JIOPOKHOM KapToil 17151 OpUEHTALMU B JOCTATOYHO HIMPOKOM Kpyre pooiieM.

Tembl U pa3ensl Kypca:
1. 3amaun TUCKPETHOIO aHAIN3a, CBSI3aHHBIE C MPECTAaBIEHNEM HHPOpMAUU

1. Wndopmanus u amroput™m. OOBeKTh, HHPOpPMaMOHHBIE 00BEKTHL. IIpobiaembl
npezcrasieHus uHpopmanuu. [Ipumepsl.

2. TpeboBanust k konam oO0bekTOB. IIpu3HakoBoe KoaupoBaHHe U TeCThl. CBSA3b S3bIKa
MPU3HAKOB C OyJeBbIMH (PYHKUHMSAMHU W TPOOJIEeMON BBIMOIHUMOCTH. [Ipumepbl HaXOXIEHUS
3HAUYCHMUs] M OILCHOK JJIWHBI MUHUMaibHOro Tecta miua (0,1) -marpun. Teopema o anune
MUHHUMAJIBHOTO TECTA ISl «IIOYTH BCEX» MATPHI] 3aJaHHOTO pa3Mepa.

3. MHoXecTBa U XapaKTepUCTUYECKHE BEKTOpPbI. ODKCTpeMajbHble MpOOJIEeMbl TEOpUHU
KOHEYHBIX MHO>KECTB.



4, KomupoBanue cnoB. CpaBHeHue cioB. KomamoropoBckas cloXHOCTb. Teopema 00
ITOPUTMUYECKON HEBBIYUCIMMOCTH (DYHKIIMH, NU3MEPSIONIEH CIOKHOCTh CIIOBA OTHOCHUTEIHHO
KaKoW-HUOyAb yHUBepcaabpHOi MT.

S. [TpousBoasuue ¢pynkuuu. CroiictBa Gpynkuuonana coeff. [lpumepsr.

6. [Ipumepsr komupoBanus cioB. CepuanpbHoe KoaupoBaHue. KoMOMHATOpHBIE 3a1a4yM,
CBSI3aHHBIE C CEpPUABHBIM KOoJupoBaHueM. KoaupoBanue HatypalibHbIX yrcell. Konbl Dnalieca u
JleBeHmrelna.

2. 3&,[[3‘11/1 JUCKPETHOI'O aHaJIM3a, CBA3aHHBIC CO CHOBapHOfI MOJACJIBIO aHaJIN3a I/IH(bOpMaHI/II/I

7. CrnoBa u ¢pparmenTsl. KoMOMHATOpHEIE 3a/1a49M, CBSI3aHHBIC CO CBOMCTBaMH (DparMEHTOB B
CJIOBaxX M UX KOJIMYECTBOM.

8. [Ipobrema BoccTaHOBIEHHS OOBEKTAa IO YACTHYHOW W/WIIM HEMOJHOW HWH(GOpPMAIUH.
CrnoBapHas MoJienb aHaian3a HHGopMaIum.

9. Jlornyeckuii mepMaHeHT. AJITOPUTM IOCTPOEHHUs Kjacca 3KBUBAJIEHTHOCTH JBOUYHOIO
CJIOBA.

10.  buHOMHManbHBIE KO3()PUIIUEHTHI OT CIOB.

11.  Pacno3naBaHue CJOB 110 MOACIOBaM. YCJIOBHUS OJIHO3HAUYHOCTH pAacHO3HaBaHUS.

bunomuanbHbIC KOB(I)(l)I/ILII/IeHTLI U IIO3UMIIMH CAMHHIL B CJIOBC.

3. 3agaun JUCKPETHOrO aHallu3a, CBA3aHHbIE C U3MEPEHUEM MH(POPMALIUU

12.  IIpedukcHoe koaupoBaHue. AITOPUTM AeIIUPPYEMOCTH.

[TpedukcHbie KOIBI U q-apHble AepeBbs. [IpumMepsr.

13.  HepasenctBo Kpadra. Teopema o cyniecTBOBaHUU ACIIHUPPYyEMOro NpeGuKcCHOro Koja.

14. Croumocts konupoBanus. KonupoBanue ciiydaliHOro HCTOYHUKA. DHTPOMNUS M0 XapTiu
u sHTponus mno lllenHony. CooTHomenne Mexay HUMU. HekoTopble CBOMCTBa SHTPONUU IO
[IlenHonY.

15.  KomOuHaTopHBbI€ 3371auil U «IHTPONUUHBIE PACCYKACHUS.
16.  IlepBas teopema lllenHoHa.

17.  Ilpumepsl anropuTMoB «cxaTtus» uHPopmanuu: anroput™m lllennona—®aHo, anropuTm
Xaddmena, 6;10uHbIE KOJIBI, apupmeTrueckre Koasl. ONTUManbHOCTh anroputMa XagdmeHa.

18.  Teopema lllenHoHa a5t OJI0YHBIX KOJOB. AJbTEPHATUBHBIE (OPMYINPOBKH TEOPEMBI.

4, 38.I[2[1H/I JAUCKPETHOI'O aHAJIM3a, CBA3aHHLIC C BOCCTAHOBJICHUCM HCKaKCHHOM I/IH(I)OpMaI_II/II/I

19. Mopgens nepeaaun HHPOPMALIUH MO KaHATy ¢ IIyMoM. THITBI KaHaOB € IryMoM. [Ipumepsr
KOJI0B, UCIIPABJISAIOINX BbINA/ICHUS, BCTABKU M 3aMEHBI OJTUHOYHBIX CUMBOJIOB.



20. JIBOMYHBINA CUMMETPUYHBIA KaHal. [IpuHnmn HamOosbmiero nmpaaomnonoous. [TpuHmn
U30BITOYHOCTH. AJITOPUTM UCIIPABIICHHUS OMIMOOK Ha OCHOBE TaOIUIIBI IEKOIUPOBAHHS.

21. Koppekrupyromue crnocodHoctu konoB. Teopembl Xsmmunra, Jxomw, [lnorkuna u
Bapmamosa—I nns6epra.

22.  KomOunatopHbIe MpOoOIeMbl, CBSI3aHHBIE CO CBOMCTBaMH OyJieBa KyOa M pacmoiOKEHHEM
00BEKTOB B OYJIEBOM KYOe€.

23.  JlokasarenbCTBO BTOpOH Teopemsl [lleHHOHA.

24.  Ilpumepsr xomoB. Jluneiinele kombel. Croektp. Teopema Maxk-Bunbsimc (6e3
nokasatenbeTBa). Konbl Xommunra u Mak/loHanbia 1 uX CBOMCTBA.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4YecKoe Mo/eTHPOBaHHe B JKOHOMUKeE

KomnbioTepHble cucTeMbl NOIEP:KKH NPUHATHS pelIeHn i

Heab AMCHUNIMHBI:

W3YYCHHUE COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTHH MpEeIHAa3HAUYCHHBIX IS 00paboTKH U
XpaHEHUs OOJIBIINX 00HEMOB HH(OPMALIUH.

3agauu AMCHUIINHBIL:

. OCBOCHHE CTyIEHTaMH 0a30BBIX 3HAHWUU B OOJACTH METOAOB KOMITBIOTEPHBIX CHCTEM
noAJepKKU U npunatus pewenuit (CIIIP);

. MMOHUMaHKE CTYJICHTAMU apXUTEKTYPhl CUCTEM YIIPaBJICHUs Oa3aMu JIaHHBIX Ha TIpUMepe
Oracle RDBMS u Microsoft SQL Server;

. dbopmupoBanue HaBbplkOB paborel ¢ PL/SQL wm  Transact-SQL  ocHOBHBIM
WHCTPYMCHTAPHUEM JIJISI MAaHUITYJIMPOBAHUS ¢ JaHHBIMUA B 0a3ax Oracle u Microsoft;

® (I)OpMI/IpOBaHI/IC HaBBIKOB pa6OTLI C MHOI'OMCPHBIMH AAHHBIMU W OCBOCHHUC KOHICIIIIHH
XpaHWIMIIa JaHHBIX

. MMOHUMAaHUE HEJIOCTAaTKOB PEJSIIUOHHOW MOJEIM M HM3YYEHHE OCHOBHBIX TEHACHUUN
pa3BuTHUsA B 00y1acTu 0a3 JaHHBIX.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs 0 JUCHUILINHE (MOAYJIIO)

B PE3YIbTATC OCBOCHUA TUCHUIIIIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATh:
O apXHUTEKTYpy COBPEMEHHOTO cepBepa 0a3 JaHHBIX;
O OCHOBHBIE IpOOJIEeMBI, BO3HUKAWOIIME B OOJbIIMX 0a3aXx MJaHHBIX, U CIIOCOOBI,

MO3BOJIAIONIUEC UX ITPEOHOJICBATD,

O METOMBI U ITOAXO0BI IIPU CO3MAHHUN CUCTEM IIOANEPKKI U IPUHATHS PENICHUI;
9
H MPOrPaMMHBIE CPEICTBA JUIsl paOOThI C CUCTEMaMHU MOAIEPKKH U IPUHSITHS PEIICHUH;
H OCHOBHBIX TEHCHIIMU PA3BUTHA B 001acTH OONBIINX 0a3 JaHHBIX.
yMeTh:

0 paboTath ¢ cucremamu yrpasieHus 6a3 nanapix Oracle RDBMS u Microsoft SQL Server;



O JienaTh Ka4eCTBEHHbBIE M KOJMYECTBEHHBIN aHAIM3 MH(OPMAITMOHHONW Cpefbl, HA OCHOBE
KOTOPOTO HCIOJIb30BaHNE MHOTOMEPHOM MOJIETH TaHHBIX CTAaHOBUTCS dPPEKTUBHO;

0 CTPOUTH HH(POPMAIIMOHHOE XPAHUIIHUINE JAHHBIX;

0 MIPOBOJIUTH MHOTOMEPHBII aHAJIN3 JJAHHBIX.

BJIAJIeTh:

0 MIpOrpaMMHBIM HHCTpYMEHTapueM foctyna k qanubiM PL/SQL u Transact-SQL;

0 HaBBIKaMU pabOThI ¢ HHCTPYMEHTapUEeM MHOTMEPHOTO aHAJIM3a JAaHHBIX - omiueit Oracle

OLAP u cinyx60it SQL Server 2008 Analysis Services

0 HaBBIKAMHU Pa0OThI C HHCTPYMEHTApUEM JUTsl CO3aHUS U MOAICPKKU XPAHUIIHIIA TAHHBIX
- Oracle Warehouse Builder u SQL Server 2008 R2 Data Warehousing Datasheet.

TeMbI U pa3jeiibl Kypca:

1. OcHOBHBIE TPOOIEMBI, KOTOPHIE BOZHUKAIOT B OOJIBIINX 0a3aX IaHHBIX U CIIOCOOBI UX PEIICHHUS.
ba3oBbie MOHATUSA PEISAUUOHHON MOJIEIIN TAHHBIX.

2. llennoCTHOCTD pENsUMOHHBIX JaHHBIX.

Pensunonnas anredpa

3. HopmanbHble OpMBI OTHOIICHHHA

TpaH3aKkIuu U 1IEJI0CTHOCTH 0a3 JaHHBIX

4. CTpyKTyphl XpaHEHHUs B COBPEMEHHOM cepBepe 0a3 TaHHBIX M OTHOIICHUS MEXIY HUMHU
CoaeprkaHue 1 UCIOJIb30BAHKUE CIIOBAPS JAHHBIX

5. Anaromus tpanzakiuu. Yrto mpoucxoaut B Oracle rdbms u Microsoft SQL Server mpu
BBITTOJIHEHHUH TPAaH3aKIINH.

Knaccudukanus o0beKTOB B COBPEMEHHOM cepBepe 0a3 1aHHBIX.

6. IIpou3BOIUTENBHOCTH cepBepa 6a3bl JaHHBIX, METOJIbI JUATHOCTHKH, CIOCOOBI MOBBIIIEHUS.
[ToHsATHE U APXUTEKTYpa CUCTEMBI TTOJICPIKKN TPUHATHS PEIICHUN

7. Ilonstue n monens naHHeIx OLAP

Knuenckue u cepsepusie OLAP cpenctsa

8. ApxutexTypa cepBepoB 6a3 ganHbIx Oracle rdbms u Microsoft SQL Server

CTpyKTyphl XpaHEHHUSI B COBPEMEHHOM cepBepe 0a3 TaHHBIX U OTHOUICHUS MEXIY HUMH.

9. ConepxaHue M UCIOJIB30BAHUE CIIOBAPS JAHHBIX

Anaromus tpanzakuuu. Yto mpoumcxomut B Oracle rdbms u Microsoft SQL Server mpu
BBITIOJTHEHHUH TPAH3aKIUH.



10. Knaccudukanus 00beKTOB B COBPEMEHHOM cepBepe 0a3 JaHHBIX.

Oracle PL/SQL u Microsoft Transact-SQL ocHOBHBIE WHCTPYMEHTHI Ui MaHUITYJTUPOBAHUS C

JaHHBIMHA

11. [ToHsiTHE W apXUTEKTYpa CUCTEMBbI OJICPKKU IPUHIATHUS PEIICHUMN.

TexHnYSCKHUE acCIeKThI MHOT'OMCPHOT'O XpaHCHHA JaHHBIX



AHHOTAUMH K pa004YuM NPOrpaMMam M CHUIINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

KOMIII)]OTeprIe TEXHOJIOI'HMN

Heab AMCHUNIMHBI:

OcBoeHHMe CTyAE€HTaMHM 3HAaHUW B OOJIACTH TOCTPOCHUS M (DYHKIMOHHPOBAHUS COBPEMEHHBIX
OTIEPALIMOHHBIX CHCTEM M B O0JIACTH Pa3pabOTKU COBPEMEHHBIX NPHIIOKEHHH. OCMBICIIEHHOE
IIPUMEHEHHUE ITOJIYYEHHBIX 3HAHUM NPU N3YYEHUU APYTUX JUCLUILIMH.

OcBoeHue oneparMoHHON cucTeMbl Linux.

W3ydenue s3pika mporpamMmmupoBanus C++

3agauu AMCHHUIINHBIL:

. ®opMHpOBaHNE TOHUMAaHUS POLECCOB, IPOUCXOIALINX B BBIYUCIUTEIBHON CUCTEME IIPU
3alycke M paboTe mporpaMm U MPOTrPAMMHBIX CHCTEM, IMPHUHIUIIOB KOPPEKTHOM mepenauu
MH(pOpMalLUU MEX]ly HUMU U UX B3aUMHOM CUHXPOHU3ALIUN;

® O6yquI/Ie CTYACHTOB METOJaM CO31aHuA KOPPCKTHO pa60Tan111Hx u
BSaHMOI[CﬁCTBYIOIHHX nporpamMm C€ HCIIOJIB30BAHHUEM PA3JIMYHBIX CPCACTB MEKIIPOLECCHOTO
BSaHMOI[CﬁCTBHH;

. (¢bopMUpOBaHHE  CIIOCOOHOCTH  IPOU3BOJUTENBHO  MCIOJNb30BaThb  COBPEMEHHBIE
BBIUMCIUTENbHbBIE CHCTEMBI IPU U3YYEHUH APYTUX JUCLMILINH U IPU BBINOJIHEHUH HCCIIE0BaHUN
CTYJEHTaMH B paMKax BBIITYCKHBIX pa0OT Ha CTENEHb OaKanaBpa;

. oOyueHue CTYIEHTOB paboTe B OMepaluoHHON cucteme Linux, 0a30BbIM HaBBIKAM
CHUCTEMHOT'0 aIMUHUCTPUPOBAHMUSL.

ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3synbrare oCBOCHUS AUCITUTUITMHBI 00YJarONTUeCs JOIKHBI
3HATh:

- I/ICTOpI/IIO SBOJIFOIITUM BBIYHCINTCIIBHBIX CUCTEM, OCHOBHBLIC q)yHKI_[I/II/I, BBIITIOJIHACMBIC
COBpPEMECHHBIMHU OIICPALIMOHHBIMH CUCTEMAaMU, IIPUHIMWIIBI UX BHYTPECHHECTO ITOCTPOCHUS

- KOHICIIIHWIO IMTPOLECCOB B OIICPALNMOHHBIX CUCTCMAX;
- OCHOBHBIC &JITOPUTMBI INIAHUPOBAHUS ITPOLICCCOB;
- JJOTHYCCKHE OCHOBBI BSaHMO}IeﬁCTBHH IponecCoB,

- KOHIISTIIIUIO HUTEH HUCIIOJIHCHUA,



- IPOTpPaMMHBIE aJTOPUTMBI OPTaHNU3AMH B3aMMOJICHCTBHS POLIECCOB U MPEIbABISIEMbIC
K HUM TpeOOBaHUS;

- OCHOBHBIC MCXAaHU3Mbl CHHXPOHHU3AllUU B OIICPALMOHHBIX CUCTEMAX;

- OpraHu3alvilo YyIpaBJICHUA OHepaTHBHOﬁ IaMATbKO  HCIIOJB3YIOIMUCCSA IIPU  IOTOM
AJITOPUTMBI;

- OCHOBHBIE ITPUHLIUIIBI yIIpaBiIeHHs (paliIOBBIMU CHCTEMaMH;

- OpraHu3aluIO YIIPABJICHUA YCTPOﬁCTBaMH BBOJa-BbBIBOJIa HA YPOBHE€ KaK TCXHHUYCCKOIO,
TaK U IIPOrpaMMHOIO 06CCHC‘ICHI/IH, OCHOBHBIC (bYHKI_II/II/I HOACHUCTEMbBI BBOAa-BbIBOAA,

- IMPUHIUIIBI CCTEBOI'O B3aI/IMO[[€I\/‘ICTBI/I5I BBIYUCIIUTCIIBHBIX CUCTEM W IMMOCTPOCHUSA pa6OTLI
CETEBBIX YacTel OICPAaIUOHHBIX CUCTCM;

- OCHOBHBIE ITPOOJIEMBI O€30MACHOCTH ONIEPALMOHHBIX CHCTEM U TIOJXO/IbI K UX PEIICHHIO.
- UJIC0JIOTUIO0 00BEKTHO-OPUEHTHUPOBAHHOTO MOJIX0/1a;
- IIPUHLHUIIBI IPOIPAMMUPOBAHHUS CTPYKTYP JAHHBIX JUUI COBPEMEHHBIX IIPOrpaMM;

- THITIOBBIC PCHICHMA, IPUMCHACMBIC IJIA CO3JaHUS IIPOrpaMM.

yMeThb:

- HOJ’ILSOB&TBCSI KOMaHJAaMH KOMaHAHOI'O HHTepnpeTaTopa bash OHepaHHOHHOﬁ CHUCTCMBI
Linux;

- MIOPO’KJIaTh HOBBIE MPOLIECCHI, 3allyCKAaTh HOBbIE IIPOrPaMMbl U MPABUIILHO 3aBEPIIATh UX
(yHKIIMOHUPOBAHUE;

- MOPOKAATb HOBBIC HUTHU UCIIOJIHCHU W MIPAaBHUJIBHO 3aBCPIIATD UX (I)YHKI_[I/IOHI/IpOBaHI/IC;

- OpraHU30BbIBATH B3aUMOJICMCTBUE TMPOIIECCOB 4YEPE3 IOTOKOBHIE CPEICTBA CBS3H,
pazzenseMyro naMsaTh U 04epeau COOOIIeHMI;

- UCIO0JIb30BaTh ceMadopbl U CUTHAMIbBI JUIsl CHHXPOHM3AIMK padOThl MPOLIECCOB U HUTEH
VCIIOJTHEHUS;

- HCIOJIb30BaTh CUCTEMHBIE BBI30BBI JJIs1 pabOTHI ¢ (paifIoBOi cucTeMoii;

- pa3pabaThiBaTh IPOTrPAMMBI JIJIsl CETEBOTO B3aUMOJICUCTBHSI.

- MPUMEHATh 00BEKTHO-OPUEHTUPOBAHHBIHN MMOIXO/] ISl HAIIMCAHUS POTPaMM;
- co3zlaBaTh Oe3omnacHble (0€3 COCTsA3aHUI FOHKU) IPOrPaMMBbI;

- HCIIOJIb30BATh COBPEMCHHEIC CPCACTBA JJIA HAITMCAHUA U OTJIAAKH IIPpOTrpaMM.

BJAaJ€Th:

- HaBbikamMu WCMONB30BaHUS KOMAaH]l KOMAaHIHOTO HMHTEPIpETaTopa B OMEPallMOHHOU
cucreme Linux;



- HaBBbIKAMH HAMIMCAHMS U OTJIAJAKU MPOTPaMM, MOPOXKAAIOIIUNX HECKOJIBKO MPOLIECCOB WIIH
HUTEH UCIIOJIHEHMUS,

- HaBbIKaMU HAIMCAaHHUA W OTJIAJAKU IpOorpamMm, HCHOJIB3YIOIHUX CHUCTCMHBIC BbLI3OBLI JJIA
BSaHMOI[eﬁCTBHH JIOKAJIBHBIX IIPOICCCOB;

- HaBbIKaMMW HAIIMCaHHA U OTJIAaAKH IIpOorpaMM, HCIIOJB3YIOIINX CUCTEMHBIC BBI3OBBI JIA
B3aHMOHeﬁCTBHH IIPpONHECCOB Ha pa3HbBIX MalllMHaXx 4€PE3 COKETOB,

- HaBbIKAMHU HAIlMCaHUS U OTIAAKU IIPOrpamMM, MCIOJB3YIOIIMX CUCTEMHBIE BBI3OBBI IS
paboThI ¢ pailyIoBBIMU CUCTEMAaMHU M YCTPOWCTBAMH BBOJA-BBIBO/IA;

- HaBbIKAMH HAITUCAHHS M OTJIAJIKU CETEBBIX MPUIIOKECHHH.
- 00BEKTHO-OPUEHTHPOBAHHBIM SI3bIKOM IIporpammupoBanus (C++, Java, C#);

- CpEICTBAMU HCIIOIH30BAHMS CTAHJAPTHBIX OMOIHOTEK.

TeMbl U pa3jaeiibl Kypca:

1. Event-driven u message-driven nmporpammupoBanue Ha npumepe X Windows Widgets, Mac OS
X Interface Builder u moncucremsr GDI MS Windows.

Event-driven u message-driven mporpammupoBanue Ha npumepe X Windows Widgets, Mac OS X
Interface Builder m moxcucremsr GDI MS Windows. [Tpurammme: arperupoBanust COM-00bEKTOB.
[Mpuamuner nogaepxkku OOIl B omepanmoOHHBIX CHCTEMax M SI3bIKaxX, oOImee W pa3IndHoe.
Peanu3zanus uckmodenwnii B si3pike C++ u B OC Windows.

2. Kpatkuit 0630p OOII peanuzauuu B s3bike C++.

Kpatkuit 0630p OOII peanuzauuu B sizbikax C++. MHTepdeiicsl, monuMopdusm u neperpyska
onepatopoB B C++. [lapamerpuzoBanusie kinacchl. JpyxectBeHHble QpyHkiuu. [loToku BBOAA-
BbIBOJIa B C++. HacnenoBanue kak OJMH U3 BApUAHTOB KOMOMHUPOBAHUS OOBEKTOB.

3. AIpecHoe MPOCTPAHCTBO MPUIIOKEHUS: Kyda, CTEK U CTATUYECKUE OOBEKTHI.

AnpecHOe MPOCTPAHCTBO MPHIJIOKEHHS: Kyda, CTEK M CTaTHUecKue OOBeKTHl. JlMHamuueckas
MHHUIMAIN3alKs 1 KIOHUPOBaHHE OOBEKTOB. XpaHEHHE OOBEKTOB B aJ[peCHOM IPOCTPAHCTBE.
Bupryaneubsle @ynkuuu. HacnemoBanue abcTpakTHbIX KiaccoB B C++, 4nMcTO BHUPTyalibHbIE

byHKIMN.

4. ba3oBble OCHOBBI 3JIEMEHTAPHON TEXHUKHU MPOTPaMMHPOBAHUSI.

ba3oBbie OCHOBBI D3JIEMEHTAPHOW TEXHUKH MPOTPAMMUPOBaHMs. TeXHHYECKHE OCHOBBI
MpPOrpaMMHOM peanu3anuu (HOpMaTbHBIX CTPYKTYp NaHHBIX, UTepaTopbl. CHHUCKH, OuYepe.u,
CTEeKH, HAOOPBI, YIOPsIIOYCHHBIE HAOOPHI, MACCHUBBI, IEpPEBbs, XpaHeHue rpados, hash-rabmuimr;
MPUMEPBl WCIOJIb30BAHUSA CTPYKTYp HaHHBIX, KaK BBIOPATh CTPYKTYPY, COOTBETCTBYIOIIYIO
3anade. [Ipumenenue hash-rabnui.

5. BBenenue

I_[CJ'II/I " 3ada4u Kypca. CucremHoe IporpaMMHOC obecrieueHue H OIICPpalflUOHHBIC CUCTCMBEI.
KpaTKaSI HUCTOPUS 3BOJIIOIUHN BBIYUCIUTCIIBHBIX CUCTCM. Bzaumnuoe Biusuue software u hardware.
ABTOHOMHBIC, CCTCBLIC W PACHPCACICHHBIC OICPALUOHHBIC CHUCTCMBEI. KJ'IaCCI/I(I)I/IKaL[I/IH
ABTOHOMHBIX OIICPAIIMOHHBIX CUCTEM 110 UX HA3HAYCHUIO U CTPYKTYpPC.



3nakomctBO ¢ UNIX-momoGHO# omepamuoHHON cucTemoil Ha mpumepe Linux. CucremHble
BBI30BBI M OmbOnmuoreka libc. Ilonstus login u password. YmpomieHHOE ycTpolcTBO (haiimoBoit
cucrembl B UNIX. Ilonubie umena ¢aitnos. Texkymas aupexkropusi. OTHOCHUTENbHBIE HMMEHA
daiinos. JlomamHss qupekTopus nosb3oBaTens. Komanna man — yHUBepCaIbHBIN CIIPAaBOYHUK.
Komangsi cd u Is. Ilepenanpasnenue ctanapTHOTO BBOAA M CTaHAApTHOTO BhIBoA. [Ipocreiimme
KOMaH[IbI paboThI ¢ (haitmamu — cat, cp, mkdir, mv, rm. [lTa6nons! umen ¢aiinos. [Tonb3oBaTens u
rpynmna. Cucremubie BbI3oBbI getuid() u getgid(). Komanasr chown u chgrp. IlpaBa moctyna x
perymsipuomy Qaiiny u k nupekropuu. Komanna chmod. Macka co3nmanus daiinos. Komanna
umask. PenaktupoBanue ¢aiioB, KOMIHISAIMS U 3aITyCK ITporpamm. ATpuOyTsl ¢aiina, kKoMaHaa
Isattr.

6. be3onacuocts I10.

bezonacuocts I10. Ilpumepsl TUNUYHBIX YSA3BUMOCTEH. MeToAbl HamUCaHHUS MPOTPaMM,
CHI)KAIOIIME BEPOSTHOCTh TMOSBICHUS YsI3BUMOCTEH. TexHMKa KOIWPOBaHUS 3allUIIEHHBIX
nporpaMm u TunuuHelie omuoku. [lepenonnenue Oydepa, onpeaenenue ypoBHs 10CTymna, paboTta
C MUHUMAJIbHO BO3MOXXHBIMHU TPHUBHIETHIAMH, KpUntorpadus U ee KOPpeKTHOe MPHUMEHEHUE,
peoXpaHeHHe CEKPETHBIX JaHHBIX, padoTa ¢ BXOJHBIMU JAHHBIMH, MPOOIEMbI Pa3HBIX MTyTeH
JOCTyrna K OJHHUM M TEM K€ JIaHHBIM, 3allpocOoB K 0a3aM JaHHBIX U BeO-CTpaHHUIAM, a TaKKe
npobsieMbl TojAepKKku uHTepHanmoHanbHOro [10. MonenupoBanue yrpos. Knaccuduxamms
omacHocteit STRIDE — Spoofing (mogmena mannbix), Tampering (momanenka ¥ HU3MEHEHUE
cojiepkaHus JaHHBIX ), Repudiation (He3akOHHBIN OTKa3 OT MPOBEICHHOM orepaluu), Information
disclosure (pasrinamenue nndopmanuun), Denial of service (otka3 B o6cinyxuBanun), Elevation of
privilege (He3akoHHOe MoAHATHE TpuBWIErHii). Metoauka onenkn pucka DREAD - Damage
potential (uro wmoxer OwiTh cinomano), Reproducibility (moBropsiemocts), Exploitability
(IpUroIHOCTH YTPO3HI I HCToNb30BaHust ), Affected users (Ha KaKuX MOIB30BATEINCH MTOBIIUSET),
Discoverability (BO3MOXXHO JTi IETEKTUPOBATH (DaKT UCTIOIH30BAHU).

7. Hpoueccm " UX IIJIAaHUPOBAHHUC B OHepaHHOHHOﬁ CUCTEMC

[Tonstue mpomecca. Ilpomecc u mporpamma. CocTosHUS mpolecca. YHpaBisAromui OI0K
mpouecca M ero KoHrekcT. Omnepauuu HaJ npoueccamu. llepekitoueHne KOHTEKcTa. YpOBHU
IUTaHUpOBaHus mpoueccoB. Kpurepun muaHupoBaHusi W TpeOOBaHHUA K  alropuTMam
iaHupoBanus. [lapameTps! m1anupoBaHus. BeiTecHsOMIEe U HE BHITECHSIONLIEE TUIAHUPOBAHHUE.
Anroputmsl tuianuposanus: FCFS, RR, SJF, rapantupoBanHoe miaHupoBaHUE, MPUOPUTETHOE
IUIAHUPOBAaHKE, MHOTOYPOBHEBbBIE OUEPEI, MHOTOYPOBHEBBIE OU€pein ¢ OOpPaTHOM CBS3BIO.

[Tonstue mpouecca B UNIX, ero xonrtekct. Mnentudukanus npouecca. Kparkas nuarpamma
cocrosHuit npoueccos B UNIX. Hepapxus npoueccos. Cuctemusle Bb30BbI getpid() u getppid().
Coznanue npomnecca B UNIX. Cucremusiii Be130B fork(). 3aBepuienue npomecca. Oynkuus exit().
[Tapametps! pynkiuu main() B s3pike C. [lepeMeHHbIe cpezibl U apryMEHThl KOMaHAHON CTPOKH.
M3MeHeHne MOb30BaTEIbCKOI0 KOHTEKCTa mporecca. CeMelcTBO (QYHKIMHA JUIsI CHCTEMHOTO
BbI30Ba exec(). JlepeBo mpoiieccos. init, systemd.

8. Kooneparus nponeccon

B3aumopeiicTBytoiue u He3aBUCUMBIE Mpoliecchl. Kareropuu cpeicTB CBA3U. Y CTaHOBJICHHE U
3aBeplieHue cBs3u. [Ipsmas u kocBeHHas agpecanus. HGpopMaIoHHas BaIEHTHOCTh MPOIIECCOB
U CpeiCcTB KOMMYyHUKanu. CUMIUIEKCHAsI, TYIUIEKCHAs U MONTYyAyIieKcHas cBsa3b. [loToku BBOJA
BbIBOJla M cooOmieHus. bydepusamus manHbix. Hagexxnocts obmena wuHpopmanueid. Hutu



WCIIOJTHEHHS U MX OTIWYHE OT mporieccoB. Interleaving, race condition U B3aMMOHMCKIIOUYEHUSI.
VYcenosus bepHcraiina. Ilonstue xputhueckou cekuuu npouecca. [IporpaMMHbIE alIrOpUTMBI
OpraHu3alii B3aWMOJICHCTBHS MPOLIECCOB M MpeabsBisieMble K HUM TpeOoBanus. Cemadopsl,
MOHHUTOPBI X0pa U COOOIICHUS.

[TonsiTie moToka BBOAA-BBIBOJA B orepannoHHoi cucteme UNIX. PaGora ¢ daiinamu yepe3
CUCTEMHbIE BBI30BBI M uYepe3 (PyHKUMM CcTaHHapTHON Oubanorexku. PalioBbI AECKPUIITOP.
HacnenoBanue aityioBbIX JeCKpUIITOPOB IIpH cucTeMHBIX BbhizoBax fork() m exec(). Cucremusie
BbI30BBI open(), read(), write(), close(). FIFO u pipe. Cucremusie Bb3oBBI pipe(), mknod(),
dbynakuust mkfifo(). OcoOeHHOCTH CHCTEMHBIX IMMOTOKOBBIX BBI30BOB mpu padore ¢ FIFO u pipe.
[IpeumyiecTBa u HeAOCTaTKU MOTOKOBOTO oOMeHa gaHHbiMH. [IPC B UNIX. IIpocTpaHcTBO HMEH.
Anpecarus B System V IPC. @ynkius ftok(). Jdeckpunropsl System V IPC. Pa3nensemast naMsTh.
Cuctemnnie BbI3OBBI shmget(), shmat(), shmdt(), shmctl(). Komanner ipcs u ipcrm. Hutb
ucnionHenus (thread) B UNIX, ee wunmentudukarop. dynkius pthread self(). Cosmanue u
3aBepiieHrne HUTH ucnoinHeHus. Dynkiuu pthread create(), pthread exit(), pthread join().
Cemadopst B UNIX. Otnnuue onepanwuii Hag UNIX cemadopamu OT KJIaCCUYECKUX OMEPALIUM.
Cucremubie BbI30BHI semget(), semop(), semctl(). Ilorsatne o POSIX cemadopax. Ouepenu
coobmenuit B UNIX. Cucremusie BbI3oBbI msgget(), msgsnd(), msgrev(), msgcetl(). [lonstue
MYJIbTUIUIEKCUPOBaHUS.  MyJbTHIUIEKCHpPOBaHUE cooOmeHuit. Mojaenbs  B3auMOJCUCTBUS
IPOIIECCOB KIIMEHT—cepBep. HepaBHONPaBHOCTH KIIMEHTA U cepBepa.

JepeBo mporieccoB.
9. YnpapneHue namsTbio

Ces3piBanue anpecoB. [Ipocreiimme cxembl yrpaBiIeHUs] NaMsTBIO: cxeMa ¢ (PUKCHUPOBaHHBIMU
paszenamu, CBONIIMHI, CXeMa C IepeMeHHbIMH pasfenamu. [Ipobiema pasmemnieHust GOIBIINX
nporpamm. [lonstue BupTryanpHON mamsatu. CtpaHudHas namstb. CerMeHTHash U CETMEHTHO-
CTpaHMYHas OpraHu3anmuyd namsTtd. Tabimma crpaHuil. AcconuMaTHBHAs mamsaTh. Mepapxus
namsiTu. Pasmep crpanunsl. MckimounTenbHble CUTyallud npu pabote ¢ mamsrbio. Ctpareruu
yIIpaBJIEHUS] CTPAHUYHON MaMSAThIO: BBIOOPKH, pa3MeEIeHHs U 3aMELCHHsI CTPaHULl. AJTOPUTMBI
3amerenus crpanul: FIFO, OPT, LRU u apyrue. Tpamunr (thrashing). CBoiicTBO J0KaIbHOCTH.
Mozens pabodero MHOXeCTBa.

10. lunamuueckast uneHtuukanus u npusenenue tunos (RTTI).

Junamuueckas unentudukanus u npuseneHue tunos (RTTI). O6paboTka MCKIIOUUTENBHBIX
cutyaruii. Pa3Hbie criocoObl «yHUBEPCATU3ALNIY aJITOPUTMOB — OT aOCTPAKTHBIX TUIIOB JTAHHBIX
«ADT» no cranpaptHoii Oubnuorekn mabimoHoB (Standard Template Library) s3bika
nporpammupoBanust C++ (STL).

11. Kpatkuii cpaBHuTenbHbIH 0030p OOII peanuzamuu B s3bikax C++ u ObjectiveC, mo3anee u
paHHEE CBA3BIBAHUE.

Kpatkuit cpaButensHbiii 0630p OOII peanuzauuu B si3pikax C++ u ObjectiveC, moszaHee u
paHHee cBs3bIBaHME. TexHuueckas oprannsanus OOII noxaepkku sS36IKOB TPOrpaMMHUPOBAHUS
JUISL TIO3JJHETO CBSA3BIBAHUS.

12. ITapannenbHOE IPOrpaMMHUPOBAHUE.

[TapannensHoe mporpamMmmupoBanue. [lapamensHbie MPOrpaMMBl — OT pabOTHI C pa3aensseMon
MNaMsTbIO, HCIIOJB30BaHHUA MACCHBHO-TIAPAJIJICJIBbHBIX KOMIIBIOTCPOB MW OO0 PaACHpCACICHHBIX
pacyeToB HA MHOT'UX (1)I/ISI/ILIGCKI/IX KOMITBIOTEPAXx. HGKOMHOSI/IHI/IH 3aa4 Ha mapaJlJICJIbHBIC KYCKH.



[TapamnenusM NaHHBIX, Napajuiean3M Kozaa. IlarrepHsl mapamienbHOro NporpaMMHpPOBaHMS:
napajuleJIu3M Ha YpPOBHE 3aJad — JEKOMIIO3MIMUSA 3aladd, «pas3feidi W BIACTBY» —
JIEKOMITO3MIIMA 3a7a4 M JaHHBIX, T€OMETPUYECKas JCKOMIO3ULHS — JIEKOMIIO3ULMS JIaHHBIX,
KOHBEHEepHOe NCIOTHEHUE — JCKOMITO3UIMS TIOTOKA IaHHBIX, «(POHT BOJIHBDY — JEKOMITO3UIIHS
JAHHBIX C «MHOTOMEPHBIMUY» 3aBHCUMOCTSIMU. [IpuMep THIIOBOTO 11a0JI0HA IPOTPaMMHUPOBAHUS
— IyJI HUTEH.

13. Mpunnuner u ¢unocopus OOIIl B sA3bIKaxX, MPOrPaMMHBIX CHCTEMax W OIEPAI[MOHHBIX
CUCTEMaX.

[Mpununst 1 unocodus OOII B s3pIKax, MPOrPaMMHBIX CUCTEMAX M OIIEPAIIHOHHBIX CUCTEMAaX.
WNukancynauus, monuMophu3M U Hacle0oBaHue/arperupopanue. JInHaMu4eckuii U CTaTHIeCKuit
IOJXO/l B OIMCAaHUU KJIACCOB.

14. KonTposbsHas padora 1
[IpoBeneHME KOHTPOILHOM paboTHI 1
15. TIpobnemsl, cienuduIecKue ISt MapajiIeIbHOTO UCTIOTHEHHSI MHOTOHUTEBBIX TIPOTPaMM.

[TpoGnemsl, cnenupuyeckue IUIsl MApaLICIbHOTO HCIIOJHEHWS MHOTOHUTEBBIX IPOTPaMM —
CHUHXpOHM3aIMs (MEXIYy HECKOJIbKMMHU HUTSIMHU), KOMMYHHKAUUs (TIPOOJEMBbI IOJIOCHI
NPOIYCKaHMsI U 33JIePKEK, CBSA3aHHBIX C OOMEHOM JaHHBIMU MEX]IY HUTSIMH), OaJaHCHPOBKA
Harpy3kud (MeXAy HUTAMHU), MacHITaOupyeMocTh (3(PPEeKTUBHOCTh HUCHOIB30BAHUS MHOTUX
HuUTel). Hanncanue BRICOKOTIPOM3BOIUTEIIBHBIX MTPOrPAMM, OIICHKA YCIIOBHI M BHIOOP CITIOCOOOB
pea3aluH.

16. Ilponiecc HanucaHUs MPOTrpamM.

[porecc Hanucanus nporpamm. OpopmileHHE TEKCTOB, TPEOOBaHUS K TEKCTaM U KOMMEHTAPHSIM.
Conposoxnenue mnporpamm. [Joxymenrtanus na [10, SDP (software development plan — mman
paspabotku I10).

17. IIpobaembl 6€30MaCHOCTH ONEPALIMOHHBIX CUCTEM

Knaccugpukanus yrpos. @opmanuzanus noaxona K obOecredeHuro HMH(OpMaroHHOM
6e3onmacHoctu. Kiaccsl 6ezomacHoctu. Ilonutuka OezomacHoctu. Kpunrorpadus kak ogHa u3
6a30BbIx TexHonoruit 6ezonacHoctu OC. llnuppoBanue ¢ CHUMMETPUYHBIMUA U ACCUMETPHUUYHBIMU
kmovyamu. [lpaBuno Kupxroga. Anroputm RSA. Unentudukanus u ayrentudukanus. [Taponu,
ySI3BUMOCTh maposieil. ABropuszanus. Pasrpannuenue noctyna k ooOwvexktam OC. JlomeHbl
6e3omacHocTd. Marpuna aoctyna. HepomycTUMOCTh MOBTOPHOTO MCIIONB30BaHHUS OOBEKTOB.
AynuT, y4eT UCIIONIb30BaHMs CUCTEMBI 3aILIUTHI.

18. Pabora ¢ paznensieMoit mamMsThIO.

PaGora c¢ pasmensemori mnamsThl0. CHHXpPOHH3ALMOHHBIE TPUMHTUBBI (HH3KOYPOBHEBBIE
aTOMapHbIe KOMaHbI, KPUTUYECKUE CEKLUH, B3aUMOMCKIIOYAIoIias OJOKHpOBKa — mMutex,
pekypcuBHass OmokupoBka — lock, OyiokupoBka ureHus-3amucu — read/write lock,
MHoOromnporeccoptasi OiokupoBka — spinlock, cemacdopsl, Oapbepsl). Peanmuzamus oxHux
NPUMHTUBOB Yepe3 IPYyrue, OTHOCUTEIbHAST «MOIIHOCTH» MPUMHTHBOB. 3a/1aua 0 KOHCEHCYCe KaK
CHoco0 OLEHKU PUMHUTUBOB.

19. Cucrema ympaBieHUsI BBOJJOM BBIBOJIOM



OO6mue cBenmeHus o0 apxuTeKType KommbioTepa. CTpykTypa KOHTposuiepa ycrpoiictBa. Ompoc
YCTPOMCTB U IpepbIBaHus. VCKIIIOUUTENIBHBIE CUTYallul U CUCTEMHBIE BBI30OBBL. [IpsMon nocryn
k mamatu (Direct Memory Access — DMA). CrpykTypa CHCTEMBI BBOJa-BBIBOJIA.
Cucremaruzanusi BHEIIHUX YCTPOHCTB M uHTepdeiic Mexay 0a30BOil mojcucTeMol BBOAA-
BbIBOZIa M JpaiiBepamu. DyHKIMH 0a30BOH MOACUCTEMBI BBOJAA-BHIBOAA. biokupyrommecs, He
OJIOKUpYIOIIUECS U aCHHXPOHHBIE CUCTEMHBIE BBI30BHI. Byhepuszauus u kammposanue. Spooling
U 3axBaT ycTpoiicTB. OOpaboTka mpepbiBanuii U omuOoK. [lnanupoBanue 3apocoB. AITOPUTMBI
TUTAHUPOBaHMS 3ampocoB K xkectkomy nucky: FCFS, SSTF, SCAN, C-SCAN, LOOK, C-LOOK.

biounsie u cumBonbHbie ycTpoiicTBa B UNIX. Ilonsitue npaiiBepa. biodyHbie, CUMBOJIbHbBIC
JpaiiBepsl, apaiBepbl HU3KOro ypoBHsA. DaitnoBeiii mHTEpdeiic k apaiiBepam. KommyraTop
ycTpoiictB. Crapmmii 1 mumaamuid Homep ycrpoictBa. [lonarue curnama B UNIX. CriocoOsr
BO3HUKHOBEHHSI CUTHAJIOB U BUJBI UX 00pa00TKu. [loHsTHS TPYIIIIBI IPOIIECCOB, CeaHca, Juaepa
TpyNIbl, JHUJEpa CeaHca, YIPABIAIOIIErO0 TEpPMHHANa ceaHca, TeKylled W (OHOBOM TpyIIl
nporeccoB. Cuctemubie BbI30oBbI getpgrp(), setpgrp(), getpgid(), setpgid(), getsid(), setsid().
Cucremnsiii Bb13oB kill() n komanna kill(). OcobeHHOCTH TIOTY4YeHUSI TEPMHUHAIBHBIX CUTHAIOB
Tekymed u (oHoBol Tpymnmor mporeccoB. [lomyduenne curnama SIGHUP mporeccamu mpu
3aBepuIeHUH Jtuiepa ceanca. CucteMHbId BbI30B signal(). Y craHoBka coOCTBEHHOT0 0OpaboTanka
curHana. Cur"anel SIGUSR1 u SIGUSR2. HMcnonp3oBaHue CUTHAJIOB AJIi CHUHXPOHHU3ALUU
MPOIIECCOB. 3aBepIICHHUE IMOPOXKACHHOTO Tmporecca. CucreMHblii Bb3oB waitpid(). CurHan
SIGCHLD wu ero urHopupoBanue. BosaukHoenue curHasia SIGPIPE npu momnsiTke 3amucu B pipe
wi FIFO, kotopslif HUKTO He coOupaerca yutath. [loHsATHE 0 HagexxHOCTH curHanoB. POSIX
¢GyHKIMU 17151 pabOTHI ¢ CUTHAIAMH.

20. Dait10BBIE CUCTEMBI

Hmena, cTpykTypa, TUIBI U aTpuOyThI QaitnoB. Onepanuu Haf dadinamu. Jupextopuu. Onepanuu
HaJ JaupekTopusMu. 3ammuTa ¢aitnoB. MeToasl BBIAENCHUS TUCKOBOTO MPOCTPAHCTBA!
HEeNpepbIBHAS TIOCTIE0BATENBHOCTh OJIOKOB, CBS3HBIN CIHMCOK, CBSI3HBIN CIIUCOK C MHJEKCAIlEH,
WHJCKCHBIC Y3Jbl. YTpaBJIeHHE CBOOOJIHBIM M 3aHATHIM TUCKOBBIM MPOCTPAHCTBOM: OUTOBBIN
BEKTOp, CBA3HBIN CIHCOK.

Paznensl Hocutens undopmanuum (partitions) B UNIX. Jloruueckas cTpykTypa (aiinoBoit
cuctembl 1 Tunbl ¢ainos B UNIX. Opranusanus ¢aiina va aucke B UNIX Ha npumepe ¢aiinoBoit
cucrembl s5fs. Ilonstue unnexkcHoro ysna (inode). Opranuszanus AUPEKTOpUl (KAaTajaoros) B
UNIX. Ilonstue cynepOioka. YkaszaTenb Tekylled nosunuu B Qaitne. CuctemHas Tabnuua
¢daitnoB M TabnMlla HMHIEKCHBIX Y3J0B OTKPBHITBHIX (QaiioB. Omnepauuu Hajg ¢dainamu U
mupekTopusimu. [loHsATHE *KecTKuX U MATKUX cBA3eil. CHCTeMHbIE BBI30OBBI U KOMaHABI JJIs
BBIMTOJIHEHHS onepaluii Haa (aiimamu u gupekropusimu: chmod, chown, chgrp, open(), creat(),
read(), write(), close(), stat(), fstat(), Istat(), ftruncate(), Iseek(), link(), symlink(), unlink().
OyHKINUK A1 U3Y9eHHs cofepkumoro aupektopuid opendir(), readdir(), rewinddir(), closedir().
[Tonsitue o aitnax, orodbpakaemMbIx B mamsaTh (memory mapped daitnax). CucreMHble BHI30BBI
mmap(), munmap(). [lonsTue BupTyanbHO#l (aitnoBoil cucrembl. MoHTUpOBaHHE (ailTOBBIX
cucreM B UNIX.

21. Texanyeckas cneumbmca mapaJlsICJIbHBIX ITPOrpaMM.

Texanueckas cneumbmca mapalICJIbHBIX ITPOrpaMm — INPOU3BOJUTCIBHOCTD, YCIIOBUA «TOHKHU) —
race condition, B3aumHasi 6mokupoBka — deadlock, moBTOpHO-BXOAMMBIE TPOrPaMMBI, TOTOKO-



O0e3onacHbie  (thread-safe) OubmmoTexkn. HeOnokupyrommue NPUMHTHBEI CHHXPOHHU3AINH,
TpaH3aKIMOHHAs  maMATh.  OpraHu3amusi  BBICOKO-TIPOM3BOAMTEIBHBIX  MapallIeNIbHBIX
BBIYMCIICHH.

22. CeTH ¥ ceTeBble ONIEPALOHHBIE CUCTEMBbI

[TpuunHbl 00BEAMHEHUS KOMIBIOTEPOB B ceTH. CeTeBble U pacHpelesieHHbIE ONepaluOHHbIE
cuctembl. B3anMoelicTBre ylaleHHbBIX MIPOLIECCOB KaK OCHOBA Pa0OTHI BEIYUCIUTEIbHBIX CETEH.
MHoroypoBHeBass MO/IeTIb IOCTPOEHUSI CETEBBIX BBIYMCIUTENbHBIX cucTeM. CeMeiicTBa U CTeKu
mpoToKoJoB. DtamoHHass mojaens OSI/ISO. Ypanennas aapecamuss U pa3pelieHUe aapecoB.
[Tonsitue o DNS. JlokansHas angpecanus. [lonsitue nopra. [lonusie agpeca. Ilonstue cokera
(socket). ®ukcupoBaHHas, BUpPTyaJbHas W JAUHAMU4Yeckas Mapuipytuszanusi. CBs3b ¢
YCTaHOBJICHUEM JIOTUYECKOTO COCIMHEHHS U Mepeiada IaHHbIX C ITOMOIIBI0 COOOIIEHUH.

Kparkas ucropus cemeiictBa npotokono TCP/IP. OGmue cBeneHus 06 apXUTEKType ceMencTBa
npotokosioB TCP/IP. Yposens cereBoro unrepdeiica. Yposens Internet. [Iporokosnsr 1P, ICMP,
ARP, RARP. Internet-anpeca. TpauncnoptHsiii ypoBenb. [Ipotokonst TCP u UDP. Ilonsarue
nopra. Ilonstue encapsulation. YpoBeHb mnpuiokeHuit/mporeccoB. Mcrnonab3oBanue Moaenu
KIIMEHT—CepBEp [UIsl B3aMMOJAEWUCTBUSA yaaleHHBIX mpoueccoB. [lonstue socket B UNIX.
Opranuzanus CBS3M MEXAY yAaJEeHHBIMU MpPOIECCaMH C MOMOIIbI0 AatarpamMM. OpraHuzanus
CBSI3M MEXK]y MPOIIECCAMHU C MIOMOIIBI0 YCTAHOBKH JIOTHUECKOro coenrHeHus. CeTeBoil mopsaok
Oaitir. @ynkuuu htons(), htonl(), ntohs(), ntohl(). ®ynxuuu npeobpazoBanus I[P-ampecos
inet_ntoa(), inet aton(). @yukmus bzero(). Cuctemunle BbI30BBI socket(), bind(), sendto(),
recvfrom(), accept(), listen(), connect().

23. KonTposnpHas paboTta 2
[IpoBeneHNE KOHTPOILHOUN pabOTHI 2

24. DBosonus COBPEMEHHOTO almapaTHOro oOecreueHHs M ee€ BIMSHHE Ha IMPOrpaMMHOE
obecrnievyeHue.

DOBOJIOIUS COBPEMEHHOTO ammapaTHOro oOOecrleueHuss U €€ BIMSHHE Ha MPOrpaMMHOE
obOecrieuenue. [uneprpenoBbie  (MHOTONMOTOYHBIE) U MHOTOSIEPHBIE  TPOIECCOPHI,
yauBepcaibHble Tpaduyeckue (GPU) mporeccopsl W HOBBIE BO3MOXKHOCTH IO HX
HCIIOJIb30BaHUIO.



AHHOTAUMH K pad04YuM NPOrpaMMam JMCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

KoMmnbroTepHblii aHAJIU3 PA3HOCTHBIX CXeM JIISl 3a/1a4 MaTeMaTH4ecKo pu3ukun

Heab AMCHUNIMHBI:

u3ydeHne PU3NIEeCKUX OCHOB CKaHUPYIOLIEeH 30H10B0H MuKkpockonuu (C3M), ero BO3MOXKHOCTEH
U OrpaHuyeHui cBoiicTBeHHBIX C3M.

3agauu AMCHUIINHBIL:

. OCBOCHHE CTyJCHTaMH 0a30BBIX 3HAHWH B OOJACTH YHCICHHOTO pEUICHHS 3a/1ad
MaTeMaTHYeCKO (PU3HKH;

® HpI/IO6peTeHI/IC TCOPECTUYCCKHUX 3HaHMIl B 001acTH p33pa60TKI/I W aHaJIn3a Pa3HOCTHBIX
CXEM, 3alIMCAHHBIX HA JTUHAMUWYCCKH aJalITUPYIOMIUXCA CCTKAX,

. OKa3aHWe KOHCYJIbTAllMii W TIOMOIIM CTYJIEHTaM B TMPOBEACHUU COOCTBEHHBIX
TEOPETUYECKUX W BBIYUCIUTENBHBIX HCCIECOBAaHUN B 00]AacTH pEHICHHS YpaBHEHHM
MaTeMaTHYeCKOH (PU3HKH;

M HpI/IO6peTeHI/IC HaBBIKOB pa6OTLI Ha OTEUECTBEHHOM H I/IMHOpTHOﬁ BBIYHCIIMTEIILHOM
TCXHHUKC.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOIKHBI

3HATh:

0 (bopmManu30BaTh TEOPETUIECKYIO MTPOOIEMY, HATH CIIOCO0 M aITOPUTM €€ pelIeHus;

O COBpEMEHHBIE MPOOIEeMbI (PU3NKH, MATEMATUKH, BHIYHCIUTEIILHON MaTeMaTHKH;

O TEOpeTUYeCKHe MoJenu (yHIaMEHTAIbHBIX NpPOLIECCOB U SIBICHUH B (U3UKE U ee
MPUIOKEHUSAX;

U 3aKOHBI COXPaHEHN,

O HOBEWIIINE OTKPBITUSI €CTECTBO3HAHUS;

0 MMOCTAaHOBKY MPO0IeM (PU3UKO-MATEMATHIECKOTO MOICIIUPOBAHNS;

O 0 B3aUMOCBSI35IX U (PyHJIaMEHTAILHOM €IMHCTBE €CTECTBEHHBIX HayK.

yMeTh:



0 3¢ (HEeKTUBHO MCIOIB30BaTh HAa MPAKTUKE TEOPETUYECKUE KOMIIOHEHThl HAyKU: TOHATHUS,
CYXKJICHHUSI, YMO3aKIIIOUECHUSI, 3aKOHBIL;

O MIPEACTaBUTh IIAHOPaMy YHUBEPCAIBHBIX METOJOB M  3aKOHOB COBPEMEHHOIO
€CTECTBO3HAHMS;

0 padoTaTh Ha COBPEMEHHBIX BBIYMCIUTEIbHBIX KOMILIEKCAX;

0 abCTparupoBaTbCsi OT HECYIIECTBEHHBIX BIMSHUN MpPU MOACITHUPOBAHUU PEATbHBIX

(bu3nUeCKUX CUTYaIuii;

O IUIAHUPOBATh ONTUMAJIBHOE IIPOBEICHUE PACYETA.

BJIA/IETh:

O MaTeMaTHYeCKUM MOJEIUPOBaHUEM (QU3NYECKUX 3a]1a4;

O Hay4HOU KapTUHOW MUpAa;

O HaBBbIKAMHU CAMOCTOSITENIbHONW PabOThl HA COBPEMEHHBIX BBIUUCIUTEIBHBIX KOMIUIEKCAX.

TeMbl U pa3jeiibl Kypca:
1. lunamMuueckas aanrtanus B mpodieMax ra3oBoil TUHAMUKH.

JunaMuueckas ajanrtanus B mpobieMax razoBoi AuHaMuku. [locTaHOBKA 3a/1auu B 3MJIEPOBBIX
(X,t) IEpEMECHHBIX ¥ B ICPEMCHHBIX MPOU3BOJIBHON HECTAIIMOHAPHON CUCTEMbI KOOpAMHAT (q, []).
Pa3HocTHas anmpokcumarusi, mnepBoe auddepeHmanbHOoe TpuUOMIKEeHWe. 3amada o0
yckopstonemcs nopise. JlabopatopHas padora.

2. Iunamuueckas afgantanus B npodieme broprepca.

Junamuueckas ananrtaiusi B npobneme broprepca. IloctanoBka 3amaun B SUIEPOBBIX (X,t)
MIEPEMCHHBIX M B MEPEMEHHBIX TMPOU3BOJIBHON HECTAIIMOHAPHON CHUCTEMBbI KoopauHat (g, [).
PaznocThas anmpokcumarus, nepsoe qudepennmansuoe npudamkenue. JlaboparopHas padora.

3. Jlunamuyeckas ajanrauus B mpodsueme (a3oBbIX MPEBPALLECHU.

JuHamuyeckas aganraius B nmpodneme ¢a3oBbix npespamieHuii Kinaccuueckas 3agaua Credana.
Muoro¢ponToBbIe 3a1aun. [locTaHOBKa 3a1auM B 3i7IEpOBBIX (X,t) TEPEMEHHBIX U B IEPEMEHHBIX
HPOU3BOJIbHON HECTAIIMOHAPHOM CHCTEeMbI KoopauHar (q, [1).

PaznocTHas anmpokcumanus, nepsoe qudepennmnansuoe npudnmkenne. JlaboparopHas padora.
4. Tunamu4deckast aganTaius s CHCTeMbl YpaBHEHHI B YaCTHBIX MPou3BOAHBIX II-ro mopsiaka.

JlnHamMuueckas ajanrtanys JUisi CUCTEMbl YPAaBHEHMH B YacCTHBIX NMPOWU3BOAHBIX II-ro mopsinika.
[Tpo6nema ropenus. IlocraHoBka 3amaun B diIepoBBIX (X,t) NEPEMEHHBIX U B MEPEMEHHBIX
MIPOM3BOJIBLHONW HECTAalMOHAPHOW cucTeMbl koopauHaT (q, [1). Pa3HocTHas ammpokcumarus,
nepsoe auddepennnaabHoe npudamkenue. Jlaboparopuas padora.

5. IlnHamuyeckas aganrtamus 1y ypaBHEHUM B YaCTHBIX MIPOU3BOHBIX II-ro mopsaka.

I[I/IHaMI/ILICCKaSI ajgarnTanusa O ypaBHCHI/Iﬁ B YaCTHBIX NPOU3BOJHBIX II-ro nopsaKa.



[TpobGnema HEMMHEHHOTO TETUIONIEpEHOCa.

[TocraHoBKa 3amauu B SHIEPOBBIX (X,t) TIEPEMEHHBIX M B IEPEMEHHBIX  IPOM3BOJILHON
HECTAIlMOHAPHOW CHCTEMbI KOOpauHAT (q, [1).

Pa3znocTtHas annpoxcumarnus, neppoe quddepeHnnan,Hoe NpuoImKeHue.
6. Jlunamuueckas ajanrtauus 1Ji1 ypaBHEHUH B 4YaCTHBIX IPOU3BOAHBIX [-ro mopska.
JlunamMuueckas ajanrtanms s ypaBHEHUI B YaCTHBIX IIPOM3BOJIHBIX [-r0 mopsaxa.

[IpoGnema HenuueitHoro nepenoca. IloctaHoBKka 3agauu B 3iliepoBbIX (X,t) NEepeMEHHBIX U B
HePEMEHHbBIX MPOU3BOJIBHOM HECTAIIMOHAPHOU CHCTEMBbI KOOpaAuHAT (q, [1).

PazHocTHAas anmpokcumarnus, nepeoe AuddepeHnuanpsHoe npuomkenue. Jlaboparopuas pabdora.
7. Aunamuyeckas aganrtamus 1 ypaBHeHus baknu-JleBeperra.

Jvnnamuyeckas amanrauus 1uis ypaBHeHus: baknu-Jleseperra. IlocTaHOBKa 3a/1a4u B SMJIEPOBBIX
(X,t) IEPEMECHHBIX ¥ B ICPEMCHHBIX MIPOU3BOJIBHON HECTAIIMOHAPHON CHCTEMBI KOOpAuHAT ((, [).
PazHocTHas anmpokcumanus, mepeoe auddepeHnuanpHoe npudamkenne. Jlaboparopuas padora.

8. I[I/IHaMI/ILICCKI/I ANANTUPYOINUXCS CECTKU.
HpI/IHHI/IHbI MMOCTPOCHUS JTMHAMHUYCCKU aJAlITUPYIOIINXCS K PCHICHUTIO PACUCTHBIX CCTOK.

Bri6op ¢ynkimu mpeodpa3oBaHusi B HECTAMOHAPHBIX YPaBHEHHIX MaTEMaTUYeCKON (DU3HKH.
IIpyuHIUMIT KBa3UCTALIMOHAPHOCTH.

Juddysuonnoe npubmnkeHne, MeTo 1 AeMIPUPYOINX KodhUIIUESHTOB.

9. O630p METOIOB aJanTallMy U CPABHEHUE UX C METOJOM IMHAMHYECKOM a/larTallui.
0O0630p METOIOB alanTalli U CPABHEHHE UX C METOJIOM IMHAMUYECKOU aJanTalluu.
10. OcHOBHBIE TOHATHUS PA3HOCTHBIX CXEM.

Cucremsl koopaunart. IIpeoOpa3zoBanue koopauHat. [Ipown3BosibHas HecTalMOHApHAs CHUCTEMa
KOOp/INHAT.

HccnenoBanue kauecTBa Pa3HOCTHBIX CXEM C IIOMOIIbBIO HH(b(bepeHHHaHLHOFO HpI/I6J'H/DKeHI/ISI.

Huccunanus, qucniepcust 1 au¢Qy3ust pa3HOCTHBIX CXEM.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

KoHncTpynpoBanue onTUMU3HPYIOIIMX KOMIMJIATOPOB

Heab AMCHUNIMHBI:

- U3YYCHHEC OCHOB IMOCTPOCHUSA ONITUMUBHUPYIOIIUX CTATUYCCKUX U JUHAMHUYCCKUX KOMITWJIATOPOB
COBpPCMCHHBIX  S3BIKOB  IMPOrpaMMHPOBAaHHA, YYHUTBIBAIOIINUX 0COOEHHOCTH APXUTCKTYP
COBPCMECHHBIX KOMIIBIOTCPOB.

3agauu AMCHUIIINHBIL:

. OCBOEHHME CTy/IEeHTaMu 0a30BbIX 3HAaHUI B 00JacTH ONTUMHU3HMPYIOIEH KOMIMJISLUU
porpamm;
. MpHOOpETEeHUE TEOPETUYECKUX 3HAHMW B 00JacTh TEopuu rpadoB, TEOPUU PEHIETOK,

METOJIOB COOpa CTaTUCTUKHU, UCIIOJIb3YEMBIX MTPH pa3padOTKe METOAOB aHANN3a U TpaHChOopMaIuU
porpamm;

. OKa3aHWE KOHCYJIbTallMd M TOMOIIM CTyJEHTaM B IIPOBEIEHUU COOCTBEHHBIX
HCCJIEIOBaHUM U pa3pabOTOK B 00JACTSIX, UCHIOIB3YIOIIMX KOMIMISATOPHbIE TEXHOJIOTUY;

M HpI/IO6peTCHI/IC HaBBIKOB pa6OTLI Ha COBPEMCHHBIX HCOJHOPOAHLIX PaCIpPCACICHHBIX
KOMIIBIOTCPHBIX CUCTCMAX.

ITepeyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbrare oCBOCHUS AUCITUTUITMHBI 00YJarOITUECs JOMKHBI

3HATh:
O (yH1aMeHTaJIbHbIE IOHATHUS, TEOPUHU COBPEMEHHOTO CUCTEMHOTO MPOTrpaMMHUPOBAHUS;
O CTPYKTYPY U COCTaB COBPEMEHHBIX ONITUMHU3UPYIOIIUX KOMIUIISATOPHBIX Cpejl (TPUMEPHI —

GCC, LLVM wu np.);

O LEId, 3aJadyd W  METOJbl MAalIMHHO-HE3aBHCHUMOW, MAaIlMHHO-OPHUEHTHPOBAHHON
CTaTUYECKON U JUHAMHUYECKOM ONTHUMH3ALNN IPOrpaMM B IIPOLIECCE UX KOMITHIISALINY;

O MIPUHIUIIBI TPUMEHEHNS KOMITWIATOPHBIX CPE AJIs PEIICHUsS] APYTUX 3a1a4 IPOrpaMMH 01
WH)KEHEPUU: BBISBJICHUE 1€(DEKTOB U ayJJUT IPOrpaMM, 3allyThIBAHUE MPOTPaMM H JIp.

yMeTh:



O pa3pabatbiBaTh, 000CHOBBIBATh U PEATM30BbIBATH HOBBIE METO/IbI U AITOPUTMbI MAIIMHHO-
HE3aBUCUMOM ONTUMH3ALUU IPOTPaAMM;

il pa3pa6aTLIBaTB N pCAIM30BBIBATL HOBBIC A3BIKM W UX OINTHUMHU3UPYIOIIUC KOMIIHJIATOPLI
AJId HOBBIX apXUTCKTYP HPOUCCCOPOB, B TOM YUCIIC CIICHUAIN3UPOBAHHBIX

0 MPUMEHSITh KOMITUJISITOPHBIE METOJbI U KOMIIMJISITOPHBIE Cpelbl NI pelieHHs 3ajad
00paTHON MHXKEHEPUH, 3aIUTHI IPOrPaMMHOT0 Koja, oOOHapyKeHHs JePEeKTOB B IporpaMMax u

Ap.

BJI1aJ€eTh:

O HaBBIKAMU OCBOCHHUS OOJIBIIOr0 00beMa HHPOPMALIUY;

O HaBbIKAMU CaMOCTOSITENIbHOU paboThl B IHTEpHETE;

O KyJIbTypol pa3paboTKM M pealMu3allid CUCTEMHOr0 IPOTrPaMMHOro oOecredyeHus

COBPCMCHHBIX KOMIIBIOTCPOB;

O HaBbIKAMU TIPAMOTHOW pa3pa0OTKM HOBBIX S3BIKOB IMPOrPaMMHPOBAHUS U HX
MIPOrPaMMHOTO O00ECTICUCHUSI.

TeMbl U pa3jeiibl Kypca:

1. IlocTtaHoBKa 3aaa4yu OITHUMU3AIUMKU MNPOrpaMM B KOMIIWJIATOpAax. JlokanpHas u riaoGanabHAs
OIITUMH3AlINHU. I'nmoGanpHas OIITUMMH3 Al KA. AHanu3 moToka JaHHBIX.

3amaya xommwiauud. Heonmrummsupyrommii komMnmiaTop. OcHOBHBIE (a3bl KOMITHJISIIHH.
BrisBienne omuOOK B Mpolecce KOMIWJISIMH W coolmeHuss o Hux. [Ipomexyrounoe
MpeJICTaBICHUE MPOrpaMMbl — TpexaJpecHbId koA (deTBepku). ['pad moToka ympaBieHUs U
QITOPUTM €ro mnocTpoeHus. JlokanpHas W Ti0oOambHAas ONTUMHU3AIMU. MeToj HyMepaluu
3HAYCHHUH (JIOKAJIbHBIN) KaK OCHOBA JIOKAJIBHOM omTuMu3anuu. HeaocTaTroyHOCTh JTOKaIbHOU
ONTHMU3ALINH.

Cocrosiaue nporpaMmsl. [1yTh BeimosnHeHus (Tpacca). IIpsmoii u oOpaTHblil 00X01 MPOrpaMMBI.
[lepenarounass ¢ynkuus mHCTpykKuuu. Kommosumus nepenatousnbix (yHkiuid. Ilepegarounas
¢bynkuus 6a3oBoro 6soka. Omnpenenenue nepeMeHHoM. [locTaHOBKa 3a71a4M O JOCTHTAIOIIMX
onpeneneHusix. [loHsATHEe KOHCepBaTMBHOCTH aHanu3a. llepenaTounsle (yHKIMM 3aladud O
JIOCTUTAIOIIMX OIpeieNieHusX (nepeaarounble GyHKIMU kiacca gen-kill). 3aMkHyTOCTH Kilacca
nepenatounsix Gynkmuii gen-Kill otHocuTensHO KoMIo3unmu. Cucrema ypaBHEHUHN IS 38241
0 JOCTHUTAIOLIMX OIPECNICHUSIX U €€ pellieHne METOA0M uTepaunii. ITepaTuBHBINA arOpUT™ A1
BBIYUCIICHUS] JOCTUTAIOLINX ONPEeICHHM.

IIpuMeHeHre  JOOCTUTAOIMX  ONPENENICHUN: HAaxXO0XJICHHE BBIPAXKEHUM, WHBAPUAHTHBIX
OTHOCHUTEJIbHO LIUKIJIOB. AJTOpUTM OOHApYKEHUs KOJa, HMHBAPUAHTHOTO OTHOCHUTENIBHO IIMKIIA.
AHanu3 KUBBIX NEPEMEHHBIX: NepeaToOuHble (PYHKINU, CUCTEMA YPaBHEHUM U WTEpallMOHHBIN
anropuT™M. AHalu3 JOCTYNHBIX BBIPpAKEHUH: NepenaToyHble (YHKIMHU, CHCTEMa ypaBHEHUH U
WUTEPalMOHHBIA aJITOPUTM.

Amnann3 moroka JaHHBIX. OO0ocHOBaHHE HUTCPAUOHHBIX aJITOPUTMOB. IlonsTue MOJIYPCHICTKH.
CBs3b MCKOY onepauneﬁ c6opa " NOJYpCIICTOYHBIM OTHOILICHHUEM IMOPsIKA. Ilonstue BCPXHETO



(HamOOBIIIET0) 2JIEMEHTA MOJypenieTku. Peanuzarus MoaypeneTok ¢ MOMOIIBI0 KOHEYHBIX
MHOXecTB. Onepanui 00beTUHEHNS U IIEPECeUCHUS MHOXKECTB KaK pean3alliu ornepamnuu coopa.
JlnarpaMMsl ITOJNypeleToK. JleKapToBbl IPOU3BEAEHUs MOnypelmeTrok. [loHsarue crpyKkTypsl
NOTOKAa JaHHBIX. [lOHATHE 3aMKHYTOCTH CEMEHCTBa IMepelaTOYHBIX (PYHKIUH. 3aMKHYTOCTh
CEeMEUCTB NepeaTOYHbIX (YHKUUH A JOCTUTAIOIIUX ONpPEICICHHN, )KUBBIX MEPEMEHHBIX U
JOCTYIHBIX BBIPAKEHUH.

MoHOTOHHbBIE ¥ AUCTPUOYTHBHBIE CTPYKTYpPHI MOTOKA JaHHBIX. JIUCTPUOYTHBHOCTH CTPYKTYD
MOTOKA JIAaHHBIX JUIS JOCTUTAIOUIMX ONpPEENCHUN, KHUBBIX MEPEMEHHBIX U JOCTYMHBIX
BbIpakeHH. OOOOIEHHBIM UTEPATHUBHBIN aITOPUTM U €ro cBokcTBa. [loHATHE MakCHMaIbHON
¢bukcupoBaHHON TOukU. CXOAUMOCTh OOOOIIEHHOTO UTEPATUBHOIO AITOPUTMA K MAKCHUMAaJIbHOM
dbukcupoBaHHO# Touke. MneanbHoe pelieHre ypaBHEHUN MOTOKa JaHHBIX. Pemienue c6opom 1o
BCEM ITYTSIM ISl TUCTPUOYTUBHBIX 1 MOHOTOHHBIX CTPYKTYp MOTOKA JaHHBIX. KoHCEepBaTUBHOCTH
MaKCHUMalbHOU (DUKCUPOBAHHON TOYKHU.

[Tpumep HEAMCTPUOYTUBHOM, HO MOHOTOHHOM CTPYKTYpPBI ITOTOKA JJAHHBIX — PACIPOCTPAHEHUE
KoHcTaHT. [lomypemierka ais npo0aemMbl pacpocTpaHeHne KOHCTaHT. CeMencTBO MepelaTOuHbIX
(GyHKIMI, €ro MOHOTOHHOCTb W  HEJUCTPUOYTUBHOCTb. VITepanMOHHBI  aJIropuT™M
pacIpoCTpaHEHHsI KOHCTAHT.

HckimoueHne 4acTUYHO M30BITOYHBIX BBIPAKEHUH METOJOM aHAlIM3a OXKUJIAEMBIX BBIPAKCHUH.
YeThIpexdTalHbBI AITOPUTM OTIOKEHHOTO IepeMelleHns Koja. J[oCTOMHCTBa M HEZOCTaTKH
noaxona. [lpenBaputensHblil STan — IUKBUAANUs KputHdeckux pebep. IlepBblii sTam — aHamu3
OXKHMJIaeMBIX BbIpakeHHI. BTOpO# 3Tam — aHaiu3 JOCTYIHBIX BhIpaKeHUU. TpeTHii aTan — aHau3
OTKJIaJbIBACMBIX BBIp@KEHUH. YeTBepThld 3Tam — aHadM3 HCHOJb3YEMbIX BBIPAKECHUMH
(MCKJIIOUEHHE MEPTBOTO KO/1a).

2. Metoapsl yckopeHMs aHaiM3a IIOTOKAa JaHHBIX. Bbinenenue obnactelt rpaga moroka
yIIpaBJICHUSL.

CrpykTypHbIil aHanu3 rpada noroka ynpasieHHUs. | TyOMHHOE OCTOBHOE JIEPEBO M €ro 00XOI.
Hywmeparnus y3108B rpaga notoka ynpasnenus. Knaccudukanus pedep rpada noToka ynpapiieHuUs.
ANTOpPUTM TOCTPOEHUS] TJIyOMHHOTO OCTOBHOTO JepeBa M YHopsaoueHus rpada mnoroka
ynpasieHuss B TayouHy. Hymepauust y3noB rpadga noroka ympaBieHus (B TIyOuHY).
Jomunaropel. CBOMCTBAa OTHOULIEHMSI JOMUHUpPOBaHUA. VTepaTWBHBINA alrOpUTM BBIYMCIIECHUS
JIOMUHATOPOB. J[epeBo TOMUHATOPOB U aITOpUTM ero noctpoenus. Kinaccudukanus pedep rpada
IIOTOKA yIIPaBJICHMUS.

[TonsiTHE €CTECTBEHHOTO LUKJIA. AJITOPUTM IOCTPOEHHUS €CTECTBEHHOIO LMKJIA AJIS 3aJaHHOTO
oOpatHoro pebpa. BiokeHHOCTh €CTEeCTBEHHBIX LHUKIOB. I'He3na 1ukiIoB. CHIIBHO CBS3aHHBIE
KOMIIOHEHTBI. AJITOPUTM IMOCTPOEHHUS BCEX MAKCUMAIBHBIX CHJIBHO CBSI3aHHBIX KOMIIOHEHTOB
3ajaHHoro rpada moroka ynpasieHus. [IpuBoaumble Trpadbl  MOTOKAa  YIpPaBJIECHUS.
Henpusoaumseie o6acTu (coOOCTBEHHBIE U HECOOCTBEHHBIE) Ipada nmoToka ynpasieHus. [Ipumepsl
HENpPUBOJUMBIX obnacteil. [ mybuna rpada notoka ynpapieHusl.

[Tonsitue o6nactu. Buasl obnacteit ATropuT™ OCTPOEHUS UEPAPXUH 00JIaCTEH I TPUBOJUMBIX
rpa¢oB oTOKa ynpasieHus. JepeBo ynpaBneHus. AITOPUTM MOCTPOSHUS BOCXOASIIETO HOPSIIKA
oOmacreil rpada moroka ympamieHus. Jpyrue cmnocoObl CTPYKTYypHpOBaHHUs TpadoB MOTOKA
yIpaBJICHUS: MHTEPBAJIbHBIN aHAIN3, «CTPYKTYPHBIN aHAIHU3)» C MOMOIIBIO Ta0JIOHOB U JIp.



AHanm3 MOTOKOB JJaHHBIX Ha OCHOBe obmacteit. [TocTpoeHue nmepenaTounpix GyHKIHMI obmacTen
C TMOMOIIBI0 OTEepaIii KOMIO3UINK, cOOpa M 3aMBIKaHUSA. 3aMKHYTOCTh CTPYKTYPBI MOTOKA
JAHHBIX OTHOCHTEIBHO OINEpalnuii KOMIO3HMLIMHU, cOopa M 3aMbIKaHHs. Tpex3TamHblii alropuT™
aHaJM3a MOTOKAa IaHHBIX Ha OCHOBE o0JacTel (Ha mpuMepe JOCTUTAIOIINX ONpeieneHnit). Meron
pacIIeruieHust y3J10B JUIsi 00pa0OTKH HEITPUBOIUMBIX Tpad)OB MOTOKA YIIPABICHUS.

®dopma cTaTUYECKOro eIMHCTBEHHOTO npucBanBanus (SSA-dopma). Onpenenenre SSA-HOpMBI.
[Tonsitue [J-pynknuu. CpoiictBa [I-pyHkiuu. ba3oBelii  anroputM  mpeoOpa3oBaHUs
MIPOMEKYTOUHOTO MpeAcTaBieHus nporpammsel B SSA-popmy. Henocratku 6a30Boro anropurma.
[Tpumep npUMeHEHUs alNropuTMa.

dopma cTaTHUECKOTo eIWHCTBEHHOro mnpucBanBanus (SSA-¢popma). Kpasmontumansaas SSA-
dopma. ['panuiia fTOMMHUPOBAHHS. AJTOPUTM IOCTPOCHUS IPaHUIl JOMHUHUpOBaHus. [locTpoenune
MHOX€ECTBa II100aIbHBIX UMEH U IPYTHX BCIIOMOTaTeIbHBIX MHOXECTB. Pasmemnienne f-yHKImii.
[lepenmeHnoBaHue mepeMeHHBIX. BoccranoBienune koma u3 SSA-dopmel. IIpobnema motepu
KOTIHIA

['mobGanpHas wymepamus 3HaueHui. JIBa mojaxoga K peanu3alud TI00albHON HyMmeparuu
3HAYEHWI: HyMepalus 3HA4eHWH, OCHOBAaHHAs Ha XJIIMPOBAHMU M HyMepalus 3Ha4YCHUH,
OCHOBaHHas Ha Kiaccuukanuy 3HaueHuid. Hymeparus 3HaueHui, OCHOBaHHAs Ha XAIIMPOBAHUU.
Hywmepanus 3naueHuii B pacimupeHHOM 6a30BoM O1oke. [ToBTOpHOE MCTIOIB30BaHUE PE3YIHTATOB
JUIsi OJIOKOB, BXOJSIIMX B HECKOJBKO MyTed. MeXxaHu3M KOHTEKCTHO-OPUEHTUPOBAHHBIX XOIII-
TabNUL. AJITOPUTM HyMEpalluy 3HAYE€HUI Ha OCHOBE JJOMUHATOPOB.

Hymepanus 3naueHuii, ocHOBaHHasi Ha kiaccuukanuy 3HaueHW. [IOHATHE KOHTPYIHTHOCTH
OpPUEHTHPOBAHHBIX I'Pa(oB.

OO0benuHeHue HyMepaluy 3HauYeHui ¢ mocrpoenreM SSA-(QopMBbL.

3. MexnpouenypHblii aHanu3 ykaszareneu. Jlpyrue oONTUMHU3MPYIONIME MPeoOpa3oBaHUS.
[IpuMeHeHre cTaTUYECKOro aHaanu3a MOTOKOB JAaHHBIX B 3a/1ayaX MHKEHEPUHU MTPOrpamMM.

Buytpunpouenypssiii (rmobGanbhelif). [Ipo0iemsl, cBi3aHHbIe ¢ 00paOOTKOM YJIEHOB CTPYKTYD,
3JIEMEHTOB MAacCHUBOB M JIaHHBIX, JOCTYMHBIX 10 YKa3aTesisiM, B TOM YHCIIEe — JAMHAMHYECKUX
naHHbiX. [loHstue ammaca. Amnmacel B s3bike Cu. Ausmacsl B s3blke Java. ['noOanbHBIM
(BHYTpHIIPOLIEIYpHBII) aHAJIN3 aauacoB: mepBas ga3za — oOHapyKeHUe aauacos, Bropas ¢aza —
pacipocTpaHeHHE anuacoB (3a/ada aHajlu3a MOTOKAa JaHHBIX). HemocTaToyHOCTh rino0anbHOTrO
aHaJIM3a AJINACOB.

MemnpouenypHHﬁ aHanu3 anmuacoB. CrocoObl 3aaHus rpaq)a BBI3OBOB. quCTBI/ITeHBHOCTL K
INOTOKY H KOHTCKCTY BbI3OBA. KOHTeKCTHO'He"IYBCTBI/ITeJ'IBHHﬁ Me)KHpOI_IeI[ypHHﬁ aHaJIn3.
KOHTCKCTHO"IYBCTBHTGHBHLII’I aHaJIW3 Ha OCHOBE aHHOTAIIMH. KOHTCKCTHO"-IYBCTBI/ITGJIBHHﬁ
aHalIu3 Ha OCHOBC KJ'IaCCI/I(I)I/IKaLII/II/I U KIIOHUPOBAHUA. KOHTCKCTHO-‘-IyBCTBPITCJ'ILHLIfI aHaJlIn3
CCBIIIOK

OHTI/IMI/ISaHI/ISI OUKJIOB: KJ'IaCCI/ICbI/IKaI_[I/ISI n 06pa60TI<a HWHAYKTUBHBIX IICPEMCEHHBIX, pPa3BCPTKa
OUKIIOB, HCKIIOYCHHUEC HCHYXHBIX (PI36]>ITO‘{HBIX) IIPOBEPOK YCJIOBI/Iﬁ OKOHYAaHUsA NHUKIIA.
OHTI/IMI/ISaI_II/ISI IIOTOKa YIIPABJICHUA. OHTI/IMI/ISaL{I/IH BO3BpAaTOB U3 PCKYPCUBHLIX MPOUCAYP.
OTKpLITOC BCTABJICHUC TIpOLCOYP. HOpﬂI[OK NMPUMCHCHUSA ONTHMU3HUPYIOLIUX Hp606p8.30BaHI/II7I.
PexxrMbl KOMITUISAINMN.



Pacnio3HaBaHue mporpaMM: BOCCTaHOBJIEHHE TOKYMEHTAIlUK pa3paboTyHKa M0 UCXOAHOMY KOAY
nporpaMmsl. 3anyTeiBaHue (00¢ycKaius) NporpaMm Ha si3bIKaX BBICOKOT0 ypoBHs. Haxoxxnenue
KPUTUYECKHX OUIMOOK U YSA3BUMOCTEH.

4. OcoOEHHOCTH apXUTEKTYpPbl COBPEMEHHBIX KOMITBIOTEPOB U 33Jlaya T€HEepalluy ONTUMAILHOTO
Kozda. Beygaua koman.

OcoOeHHOCTH apXUTEKTYpPhl COBPEMEHHBIX KOMIIBIOTEPOB, YUYUTHIBAEMbIE IpPU T'EHEpaLUU
o6bekTHOTO Koaa (0630p). RISC u CISC. Konseiiep moTtoka komaHa: OJOKMPOBKH KOHBeWepa,
cuctema cOpoca KoHBeilepa, KOH(MDIUKTH MO JaHHBIM. BeKTOpHBIE PETrHUCTPbl U BEKTOPHbBIC
KoMaHbl. Beipe3kn u3 MaccuBoB. KonBenep naHHbIX. /lucnerdep M BblIada KoOMaHI. biok
npesckasanus nepexonoB. KonseiiepHoe BoimonHeHue. Out-0f-Order-mporeccopsl. VLIW u
EPIC. Kbsmi, nokampHOCTh, ympexmaromas BbiOopka (prefetching). IIpobnemsl renepanuu
ONTUMHU3UPOBAHHOTO KOJIA.

[IpoMexyTouHOE TMpENCTaBICHHE HHU3KOrO YPOBHSA (MOCIEIOBAaTEIbHOCTh TPEXaJpPECHBIX
UHCTpYKIuMit). Onepanuu HU3KOTO YpoBHs. Mojenb 1ie/ieBoi MaluHbl (1eieBoi s3bik). Habop
komana. IlceBmopeructpel. PexxuMmbl anpecanuu: mpsMas, KOCBEHHAas, WHICKCHPOBaHHAs
aapecaru. CTOMMOCTh KOMaHJI M CTOMMOCTH IpOrpaMMbl. 3aJadyd TeHepaTopa Koja:
pacmpeieieHue MaMsATH, BBHIOOpP KOMaHJ, paclpeleieHHe PErucTpoB, BHIOOP ONTUMAIBHOTO
nopsiaka Komau (IUIaHUPOBAaHUE KOAQ).

Pacnipenenenune namsTu: cratuyeckoe MU AuMHaMHueckoe. CTaTWYecKOe BbIACICHUE IaMATH.
JleckpunTopsl perucTpOB U aAPECOB.

['eneparus koxa uist 6a3oBoro Oyoka. ['eHepanus Koja JJisi BBI30BOB MPOLICAYP M BO3BPATOB U3
HUX (COTJIAIIEHUS O CBA3SX).

Bb160p KOMaHA — MOCTpOeHUE 0TOOpaKEHUSI IPOTPaMMbl B IIPOMEXKYTOUYHOM MPEJCTABICHNUN Ha
IIOCJIEA0BATENBHOCTh KOMaHI LEIEBOM MAIlIMHBL.

Bb160p koMaH/ TyTeM nepenuchiBaHus AepeBa. JelcTBus, abioHbl, CXeMa TPaHCISIUY JepeBa.
ITorick COOTBETCTBHII C INOMOILBIO CHHTAaKCHUYECKOTo aHainm3a. Yucna Epmosa. Anroputm
reHepaluy KoJa Ui pPa3MEUEHHOIO JiepeBa BBIPAKEHUA. BpIuMClieHHE BBIPAXEHUN IIpU
HEJ0CTaTOYHOM KOJINYECTBE PETUCTPOB. 3aMOLIEHKE AepeBa. ['eHepalus Koga ¢ UCIOJIb30BaHUEM
JUHAMHAYECKOT0 IIPOrPaMMHUPOBAHUSA.

IlokampoBass oONTHMM3aLMsA: YCTPAHEHHME JIMIIHUX WHCTPYKUMH; ONTHUMHU3ALMs  IOTOKA
yIpaBieHUs; alredpanyeckue yNpoIleHUs; HCIOIb30BaHUE MAIIMHHBIX UIUMOM. VckiroueHue
HEJOCTH)KMMOTO KOJIA.

5. PaCHpe,I[CJ'ICHI/IC 1 Ha3HAYCHUC PETUCTPOB. HJ'IaHI/IpOBaHI/Ie Kozaa.

Pacnipenenenue u HazHaueHUE PETUCTPOB B mperenax Oa3oBoro Omoka (Pynkuus getReg ().
['moGaneHOE pacripeniesnienue peructpoB. IHTepBaibl )ku3HU 3HaUeHU# iepeMeHHbIX. [locTpoenue
UHTEpBAJIOB kM3HU. OlleHKa cTouMocTH copoca. KoHpmukTHBIE cuTyaluu 1 rpad KOH(IMKTOB.
[Toctpoenue rpada koHpanKkTOB. Packpacka rpada KOH(IMKTOB CBEpXYy BHU3 U CHU3Y BBEDX.

Pacnipenenenne u Ha3HauUE€HUE PETUCTPOB. AJTOPUTM packpacku rpada KOH(MIMKTOB CHU3Y BBEPX.
CrpykTypa pacnpenenurens peructpos. I[Ipumepsl rnodaabHOro pacnpeneiaeHus perucTpoB



AHanmM3 3aBUCUMOCTEH 10 JaHHBIM. 3aBHCHMOCTH IO YIpaBieHH0. ['pad 3aBHCHMOCTEH.
[TnanupoBanue crnUCKOB 0a30BBIX 0s0KOB. Omepexaromiee (CHEKYISTHBHOE) BBINOJHEHHE.
Hcnonp30BaHne NpeIuKaTHbIE KOMaHI.

['moGanpHOE MIIaHUPOBAHUE KOAA. DKBUBAICHTHOCTH MO yIpasieHuto. [lepemenienne koja BBEpx
1o nytu ynpasieHus. [lepemenienre koaa BHU3 MO MYTH yIIPaBICHHUS.

['mobanpHOE MIaHUpOBaHUE KOJa. AJTOPUTM INIOOANBHOTO IUIAHUPOBAHMS KOJAA HA OCHOBE
obnmacreii. Pa3BepTka 1HMKIOB. VYIUIOTHEHHWE OKPECTHOCTEH. ATPECCHBHBIC aJITOPUTMBI
nepemenienuss kona. Konpelepusanus uukiaoB. Moxens mnpoueccopa. llocienoBatenbHoe u
MapajuleIbHOE BBINOJIHEHUE WTepauuid uukiaa. YactuuHasg pasBepTka Uwukia. [Ukier ¢
3aBUCUMBIMU UTepanusaMu. OrpaHudyeHUs: MporpaMMHON KoHBeMepuzauu. OrpaHudeHus,
CBSI3aHHBIE C 3aBUCUMOCTSMH 110 JAHHBIM

Anroput™ mporpaMMHOi KoHBelepu3auu. [InannpoBanue anukiIndeckux rpad)oB 3aBUCUMOCTH
naHHbIX. [InanupoBanue rpadoB ¢ MUKIUIECKUMH 3aBUCUMOCTSIMHU.

6. HapanneJILHoe BBIIIOJIHCHHUE ILIHUKIIOB. ZII/IHaMI/I‘leCKaH n ajJallThuBHasjd OIITHUMHU3alluid B
KOMITUWJIATOpAX BPECMCHU BBIITOJIHCHHA.

CumMMeTpHUYHbIE MYJIBTUIIPOLIECCOPHI ¢ 001Iel namarbio (SMP). MHuorosiiepHbie TPOLECCOPHI.
[Tpumep mapajuienbHO BBINOIHIEMOro LKKIA. 3akoH Amuans. [IoHATHE TOKaTbHOCTH JTaHHBIX:
IPOCTPAHCTBEHHAass M  BpeMEHHas JioKaldbHOCTh. DopmanpHas MOCTAaHOBKAa  3ajaydu
pacnapajuieNlMBaHusl LUKIOB. JleMOHCTpalusi HEKOTOpPhIX IPHUEMOB pacnapajUleIMBaHUs Ha
pUMepe NapajjiebHONW IPOrpaMMbl YMHOKEHHUS! MATPHIL.

PacnapamnenuBanue nukioB. [IpoctpancTBo urepanuii. [loctpoeHre NpoCcTpaHCTB UTEPALTUH IS
THE3]] [HUKJIOB. YTPaBlIeHUE MOPSAKOM BBIIOJHEHUS IUKIOB THE3/a. AJITOPUTM HCKIIOYEHUS
CDpre-MouKHHa. AJIFOpI/ITM BBIYMCJICHUA I'PAaHUI HUKJIOB AJI4 3aJaHHOT'O IMOPAAKA BBIITOJIHCHHA.
HOBTOpHOG HUCIIOJIB30BAHUC NAHHBIX. CoOcTBeHHBIE U TPYIIIOBBIC IMOBTOPHBIC HMCITIOJIB30BAHMA.
Ananmu3 3aBucuUMoOcTeld 10 JaHHBIM. OOHapyXeHHe TapaJieIbHOCTH, HE TpeOyromen
cuHXpoHM3aluu. OrpaHndeHus pa30MeHH MPoCTpaHCTBa U UX pELICHHUE.

Crpykrypa JIT-xkomnunstopa. Ilpumepst JIT-koMnuistopoB. VYpoBHM  ONTHMH3ALUM.
[TpopmnupoBanne B JIT-komnunsTopax. XpaHeHue JaHHBIX O Mpopuwisix. Beibopounas
ONTUMU3ALHNS.

Junamuueckast u anantuBHas ontumusanus B JIT-komnumnstopax. [IpodgummpoBanue ¢ moMoIsio
«cemiioBy. Apxutekrypa JIT-komnunstopa Jikes RVM: noncucrema nsmepenuii, noacucrema
NEPEKOMIUIIALMY, IOACUCTEMA  YIPABICHHWS IPOLIECCOM  IMHAMMYECKOW  KOMIUJIALUU
(xontposnep). Paszwpl JIT-kommunsanuu. BpiGop ypoBHS NepeKOMIWIALMU. AJanTHBHAS
ontuMusanys. Mcrnonb3oBaHue pe3yabTaToB MPEABIAYIIErO BBIITOTHEHUS.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTtudeckasi pusuka, KOMNbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

KpaTHble MHTErpaJibl 4 TEOpUs MOJIA

Heab AMCHUNIMHBI:

I[MBHCFIH.IGG O3HAKOMJICHUC CTYACHTOB C MCTOAAMHU MATEMATUYCCKOI'O aHaJIn3a, q)OpMI/IpOBaHI/Ie
Y HUX O0Ka3aTCJIbHOI'0 U JIOTUYCCKOI'O MBIIIIJICHUS.

3agauu AMCHUIINHBIL:

. ¢dbopmupoBaHHE y OOYYAIOIIUXCS TEOPETUYECKUX 3HAHMHM M NPAKTHYECKMX HABBIKOB B
3aJadax IMOKMCKa O€3yCIOBHOTO M YCIOBHOTO 3KCTPEMYMOB (DYHKIIMM MHOTHX IEPEMEHHBIX,
TEOPUM MEPHI U UHTETpasa, TEOPUH I10JI;

® IIOArOTOBKAa cnymaTeneﬁ K U3YYCHUIO CMCIKHBIX MATCMATUYCCKUX NUCHHUIIINH,

° HpI/IO6p€TeHI/Ie HAaBbBIKOB B IPUMCHCHHUHU MCTOAOB MATCMATHYCCKOI'0 aHa/IN3a B (1)1/131/11(6 u
APYyrux €CTCCTBCHHOHAYYHBIX JUCHUIIIIMHAX.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00y4JatoLIiecs JOIKHBI

3HATh:

- TEOpeMY O HEeIBHOH (pyHKIUY;

- OIIpeieIeHHs] SKCTpeMyMa (QYHKIIUM MHOTUX MEPEMEHHBIX U YCIOBHOIO 3KCTpeMyMa (PYHKIIMH
MHOTUX MEPEMEHHBIX IPU HAJIUYUU CBA3EH, HEOOXOIMMBIE U JIOCTATOYHbIE YCJIOBUS B 3ajaudax
HaXO0X/1eHNs 0€3yCI0BHOIO, a TAK)KE YCIIOBHOT'O 3KCTpPEMyMa IPU HAJIMYHUH CBSI3€i;

- OmnpeelieHHe KpaTHOTO MHTerpaja PumaHa, KpUTEpHl MHTErpHUpyeMoCTH (QYHKIIHNH,
JIOCTAaTOYHOE YCJIOBHE HMHTEIPUPYEMOCTH (DYHKLMHU, CBOMCTBA MHTEIPHUPYEMBIX (DYHKIIMIA,
TEOpPEMY O CBEJIEHUH KPAaTHOTO MHTErpajia K IOBTOPHOMY, (PU3NUYECKHE NPUIIOKEHUS MHTErpaa;

- ocHOBHbIC (akThl u Gopmyasl Teopun moist (popmynsr ['pura, Octporpaackoro-I'aycca,
Crokca), pusndeckuii cMbIci (OPMYI TEOPUH TOJIS.

yMeTh:
-HMCCIIeIoBaTh Ha KCTPEMYM (PYHKIIMKM MHOTUX NTEPEMEHHBIX;

-peliaTh 3ala4n Ha yCHOBHLIﬁ OKCTPEMYM METOI0OM MHOXKHTEIIeH Harpaana;



-BBIYUCJIATh UHTErpal OT (bYHKHI/II/I MHOTI'UX INEPEMCHHBIX 110 MHOXKCECTBY,

-yMETh pelaTh MPUKIAAHbIE GU3NYECKUE 3a]a9i: BBIYHUCIISATh MAacCy Tella, MOMEHTHI MHEPIIUH,
00BEMBI U T.II.

-IIPUMEHATh (GOPMYJIBI TEOPUHM IO I PEIICHWs MaTeMaTHYeCKUX 3a7ad: BBIYUCICHUE
WHTErPAJIOB, HAXOXKJIECHUE TUIOIAACH 1 00BEMOB T, TJIOMIAIEH TOBEPXHOCTEH;

-IPUMEHATh  (POPMYJIBI TEOPHUHM TONS JUIsl pemeHus (U3MYeCKHX 3aJady: IpoBepKa
NOTEHIMAJIBPHOCTH W COJICHOMJAIBHOCTU TIOJsI, HAXOXXJICHHE pabOThl MOJS MPH JIBUKECHUU
MaTepUaJIbHOU TOYKHU U T.I1.;

-YMETH NPOBOAUTE BEIYHCIICHHA C OIIEPATOPOM HaOJ1a.

BJIAJ1€Th:
Jlornueckum MBINIJIICHUEM, MECTOAAaMHU JOKA3aTCIIbCTB MAaTCMATUYCCKUX YTBCpX(,HCHHIZ.

HaBpikaMu BBIYHCIICHHS HHTCIpaJIoOB M HABbIKAMMW MNPUMCHCHHA TCEOPEM TCOPUHU II0JIsI B
MaTEMAaTUYCCKUX U CI)I/BI/I‘ICCKI/IX MMPUITOKCHUSAX.

YMeHueM noab30BaThCs HCO6XOHHMOﬁ HHTGp&TypOﬁ AJI pCIICHUA 3a/1a4.

TeMbl U pa3jeiibl Kypca:
1. Teopema 0 HesIBHOU (DYyHKIUU.

Teopema o HesIBHON (pyHKIIUH, 3aJJaHHOW OJHUM ypaBHEHHEM. Teopema O HESBHBIX (YHKIUSX,
3a/laHHbIX CUCTEMOM ypaBHEHMI (0e3 moka3zarenbcTBa). JIokanpHas oOpaTUMOCTh OTOOpa)KeHUs
MPOCTPAHCTB OJIMHAKOBOM pa3MEPHOCTH C HEHYJIEBBIM SIKOOHMaHOM.

2. be3ycnoBHblil skcTpeMyM. Heo6xoiumble 1 JOCTaTOUYHbIE YCIOBHUS.
OKcTpeMyMbl QYHKIUI MHOTHX NIEPEMEHHBIX: HEO0X0JUMOE yCIOBHE, JOCTATOUHOE YCIOBUS.

3. YcnoBHBIN 3KCTpEMYM (PYHKIIMM MHOTUX NIEPEMEHHBIX NPU HATMYHUHU CBS3U: UCCIIEI0BAHUE ITPU
nomouty GyHkuuu Jlarpanxa.

Heo6xonuMble 1 1OCTaTOUYHBIE YCIOBHUS.
4. KpaTHblif HHTErpai U ero CBOMCTBA.

Kpatnsiif uarerpan Pumana. Cymmsl Pumana u cymmsl {apOy. Kpurepun unTerpupyeMoctu.
WuterpupyemMocTs  (GyHKIMH, HENpepbIBHOM Ha  u3MepuMoM  kommakre. CBoiicTBa
UHTETPUPYEMbIX (DYHKIMN: JIMHEHHOCTh MHTErpaa, aJJINTUBHOCTh MHTETpajia 0 MHOXKECTBAM,
WHTETPUPOBAHUE HEPABEHCTB, TEOPEMBI O CpPEIHEM, HENPEPHIBHOCTH HHTerpana. (CeeneHue
KpaTHOT'O MHTETpajia K IOBTOPHOMY.

['eomeTpryeckuii cMbICT MOIYJS M 3HAKa SIKOOMaHa OTOOPa)KEHUS ABYMEPHBIX HMPOCTPAHCTB.
Teopema 0 3aMeHe MEepEeMEHHBIX B KpAaTHOM HHTerpaje (JoKa3aTeslbCTBO ISl JBYMEPHOTO

cirydas).

5. KpuBonmnuelinsle unterpansl. @opmyna ['puna.



®opmyna ['puna. [loTeHManbHble BEKTOPHBIE OIS HA IJIOCKOCTH. Y CJIOBUE HE3aBUCUMOCTHU
KPUBOJIMHEHHOIO UHTErpaja BTOPOro poja OT IIyTH UHTEIPUPOBAHHUS.

6. IToBepxHocTu. IloBepXHOCTHBIE UHTETPAJIBI.

[Ipoctas rnagkas moBepxHOCTh. [loBepXHOCTHBIM WHTerpan mepBoro pona. HeszaBucumocThb
BBIpQXECHHUSI HHTErpaja 4epe3 MapaMeTpu3aliio I[OBEPXHOCTH OT JOMYCTUMOM 3aMEHbI
napametpoB. [lmomans mnoBepxHocTd. OpueHTaUMsT NOPOCTONW IIAJKOH  MOBEPXHOCTH.
[ToBepXHOCTHBII MHTErpai BTOPOrO POJAa, BHIPAXKEHUE Yepe3 MapaMeTpU3alUio MOBEPXHOCTH.
KycouHo-Tnagkrue noBepXHOCTH, X OPUEHTALIUS U UHTETPAJIbI 10 HUM.

7. Teopus monst: popmynsr Octporpanckoro-I'aycca u Crokca

®opmyna [aycca-Octporpaackoro. JlMBepreHIMs BEKTOPHOTO IOJIA, €€ HE3aBHUCHUMOCTh OT
BbIOOpA MPSMOYTOJBHOM CHCTEMBbI KOOPAMHAT U TreoMeTpuueckuii cmbici. ConeHouanbHbIe
BEKTOpHbIE M0JIs. CBSA3b CONIEHOUIATLHOCTHU C 0OpaIleHueM B pyib TuBepreHuuu nois. [lonstue
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
HE3aBUCUMOCTHU KpI/IBOJII/IHef/'IHOFO HHTCrpajia OT IyTH UHTCTPHUPOBAHU. CBs3b IIOTCHIMUAJIbHOCTHU
¢ 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: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

JluHeiinas aaredopa

Heab AMCHUNIMHBI:

O3HAKOMJICHHE CITyIIaTeNeil C OCHOBAMHU JTMHEWHOM anreOphl U MOArOTOBKA K U3YUEHHIO APYTHX
MaTeMaTHYECKUX KypcoB — nu((epeHualbHbIX YPaBHEHNUH, TeOpUH (PYHKIUI KOMILIEKCHOTO
NEPEMEHHOTO,  YpaBHEHHH  MaTeMaTW4ecKod  (QU3UKH, (QYHKIMOHAIBHOTO  aHAIN3a,
AHAIUTUYECKON MEXaHUKH, TEOPETUUECKON (PU3UKHU, METOI0B ONITUMAJILHOTO YIIPABICHUS U JIp.

3agauu AMCHUIINHBIL:

O pHOOpETEeHUE CITYIIATEIIMHI TEOPETHUECKUX 3HAHUN U TPAKTUYECKUX YMEHUH 1 HABBIKOB
B 00JIACTH MaTPUYHOH anreOphl, TEOPUH JIMHEHHBIX IPOCTPAHCTB;

l IIOArOTOBKAa cnymaTeneﬁ K U3YYCHHUIO CMCIKHBIX MATCMATUYICCKUX NUCHUIIINH;

O npuOOpEeTeHNEe HABBIKOB B NMPHUMEHEHHH METOJIOB AHAIMTHYECKOW B (DPM3HMKE W JAPYTHX
€CTECTBEHHOHAYYHBIX AUCIUIUIMHAX.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)

B PE3YIbTATC OCBOCHUA TUCHUIIIIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATh:
O OIEpaLlMM C MAaTPULIAMH, METOIbI BEIYMCIICHUS paHra MaTPULbl U J€TEPMUHAHTOB;
[ TEOpeMBbl O CHCTeMax JIMHEHWHBIX ypaBHeHuM Kponekepa-Kanemmm u ®@pearonema,

npaBuiio Kpamepa, ob1iiee penieHrne cucTeMbl TMHEHHBIX YpaBHEHUH;

0 OCHOBHBIC OIIPCACIICHUA 1 TCOPEMBI O JIMHEMHBIX IMPOCTPAHCTBAX U NOAIIPOCTPAHCTBAX, O
JIMHEMHBIX OT06pa)KeHI/I$IX JIMHEMHBIX MIPOCTPAHCTB;

0 OMPEACIICHUS U OCHOBHBIC CBOMCTBA COOCTBEHHBIX BCKTOPOB, COOCTBEHHBIX 3HaquI/II>'I,
XapaKTEPUCTUICCKOIO MHOTOYJICHA,

U MpUBEICHNUE KBaJIpaTUUYHOU (POpPMBI K KAHOHMYECKOMY BH]Y, 3aKOH MHEPIHH, KpUTEpUi
CunbBectpa;
O KOOPAMHATHYK)  3allMCh  CKaJsIpHOIO  NPOM3BEACHUSA,  OCHOBHBIE  CBOMCTBa

CaMOCOIIPSI?’KCHHBIX Hp606p330BaHHI>'I;

O OCHOBBI TEOpPUU JIMHEHHBIX MPOCTPAHCTB B O0BbEME, OOECHEeUMBAIOIIEM H3yUYEHUE
AHAIUTUYECKON MEXaHHUKH, TEOPETUUECKON (PU3UKU M METOI0B ONTUMAJIBLHOTO YIPaBICHUS.



yMeTb:

0 IIPOU3BOIUTh MATPUYHbIE BBIUMCIIEHUS, HAXOAUTh OOpPAaTHYK MAaTpHIly, BBIUUCIATH
J€TEPMUHAHTHI;
O HAXO/UTh YHCICHHOE PEIIEHNE CUCTEMbI JIMHEHHBIX YPaBHEHUH. HAXOUTh COOCTBEHHbIE

3HAUEHUS U COOCTBEHHBIC BEKTOPHI JIMHEHHBIX NPeoOpa3oOBaHUM, MPUBOAUTH KBAJAPATHUHYIO
dbopMy K KAHOHMUYECKOMY BHJy, HAXOJHUTh OPTOHOPMHUPOBAHHBIA 0a3WC U3 COOCTBEHHBIX
BEKTOPOB CaMOCOTIPSHKEHHOTO ITPpeoOpa3oBaHus;

0 OIIEPUPOBATH C AJIEMEHTAMHU U MOHATUSAMH JIMHEHHOTO MPOCTPAHCTBA, BKIIOYasi OCHOBHbBIE
THUIIBI 3aBUCUMOCTEH: JINHEHHBIE ONIepaTOphl, OMIIMHEHHbIE U KBapaTUYHbIe ()OPMBI.

BJIA/IETh:

O OOUIMMHU MOHSATUSAMU U OMPEEICHUSIMH, CBI3aHHBIMU C MAaTPUYHOM anreOpoi;

[ r€OMETPUYECKON MHTEPIIPETALUEN CUCTEM JIMHEUHBIX YPAaBHCHUH U UX PEIICHUN;

O MOHATUAMM JIMHEMHOTO MPOCTPAHCTBA, MATPUYHOM 3alUChIO MOJAMPOCTPAHCTB U
OTOOpaKCHHUIA;

O BEJICHUSIMH O MPUMEHEHHUSIX CIEKTPAIBbHBIX 3a/1a4;

0 MPUMECHCHHUSIMH KBaIPAaTHYHBIX ()OPM B TCOMETPHUH U aHAIIN3E;

O MOHATHSIMH CONPSKEHHOTO U OPTOTOHAILHOTO MPeo0pa3oBaHMUs;

O NPUMEHEHUSIMU €BKJIMJIOBOM METPUKHU B 3a/Ja4aX T'€OMETPHM U aHalIu3a, pPa3InYHbIMU

MIPUIOKEHUSMHA CUMMETPUYHOMN CIIEKTPAIIbHON 3a/1a4u;

O YMEHHUEM T0Jb30BaAThCA HEOOXOAMMOM JIMTepaTypol Ui pelieHus 3ajay MOBBIIIEHHON
TPYAHOCTH (B BAPHATUBHOM YacTH Kypca).

TeMbl U pa3jaeiibl Kypca:
1. MaTpuupbl ¥ cUCTEMBI TMHEWHBIX YPaBHEHUN

1.1. VYmuHoxenue wu oOpameHue wmarpull. OpToroHanbHbIE MaTpPULBl. JIEMEHTapHbIE
npeoOpa3oBaHus MaTpull. MarpuyHas (opMa 3J€MEHTapHBIX PeoOpa30BaHUM.

1.2. OHpe,I[CJ'ICHI/IC U OCHOBHBIE CBOMCTBA ACTCPMUHAHTOB. MI/IHOpLI, anre6panquKI/Ie
AOIMOJIHCHUS, PA3JIOKCHUEC ACTCPMHUHAHTA 110 3JIEMCHTAM CTPOKH HIIN CTOJ'I6I_Ia. (DopMyJIa IIOJIHOI'O
Pa3JI0XKCHUA ACTCPMUHAHTA U €€ CIICACTBUS. I[CTepMI/IHaHT INpOU3BCACHUA MATPUIIL.

1.3. Pemenue cucreMm JMHEWHBIX ypaBHeHUH 1o metoay Kpamepa. Panr matpuuel. Teopema o
6a3ucHoM MuHope. Teopema o paHre MaTpHUIIbI.

1.4. Cucremsb! nuHelHbIX YypaBHeHMH. Teopema Kponekkepa-Kanemmm. ®ynHaameHTanbHas
cucTeMa pelIeHUid U oOlee pelieHue OJHOPOJHOW CHUCTeMbl JIMHEHHBIX ypaBHeHHil. OOriee
pemenne HeoqHOpoAHOM cucteMbl. Meron ["aycca. Teopema ®@penronpma.



2. JIuneliHOE MPOCTPAHCTBO

2.1. AxcuoMaruka JMHEMHOro NpOCTpaHCTBA. JIuHelHas 3aBUCMMOCTb U JIMHEHHas
HE3aBUCHMOCTh CHCTEM DJIEMEHTOB B JIMHEHHOM mpocTpaHcTBe. Pa3mepHocth U Gasmuc.
[ToanpocTpancTBa U JUHEITHBIE 000J0YKHM B JIMHEWHOM mpocTpaHcTBe. CymMMa U mepeceueHue
nognpoctpadctB. Ilpsmas cymma. @opmyna pa3zMepHOCTH CYMMBI MOANPOCTPAHCTB. BbIBOI
(bopMyIbl pa3MEpPHOCTH CYMMBI IOJIPOCTPAHCTB. [ MIEPINIOCKOCTH.

2.2. Paznoxenue mo 0a3ucy B JIMHEHWHOM MpocTpaHcTBe. KoopaumHaTHOE mpeacTaBieHUe
9JIEMEHTOB JIMHEWHOTO MPOCTPAHCTBA M omnepauuid ¢ HUMH. Teopema 00 wuzomopdusme.
Koopnunarhas ¢opma HEOOXOAMMOTO M JIOCTATOYHOTO YCIOBHS JIMHEHHOW 3aBUCHUMOCTHU
AJIEMEHTOB.

2.3. 3MeHeHue KOOpAMHAT IMpH HM3MEHEHHH Oa3uca B JIMHEHHOM NpoCTpaHcTBE. Marpuia
nepexoza u ee cpoiictBa. Koopaunarnas ¢opma 3agaHus NOANPOCTPAHCTB U MMIIEPIIIOCKOCTEH.

3. JIuHeliHble 3aBUCUMOCTH B JIMHEHHOM IIPOCTPAHCTBE

3.1. JluneiiHple oTOOpakeHHs] M JUHEHHBIE NpPeoOpa3oBaHUsl JHMHEWHOTO MPOCTPAHCTBA.
Onepauuu Haj IJWHEHHBIMUH MpeoOpa3oBaHusMu. OOpaTHoe mpeoOpasoBanue. JInHelHOE
MIPOCTPAHCTBO JIMHEHHBIX 0TOOpakeHuid. Anredpa JIMHEHHBIX MpeoOpa3oBaHUM.

3.2. Matpuubl JUHEHHOrO OTOOpa)KeHHsI U JIMHEHHOTo MpeoOpa3oBaHUs ISl KOHEYHOMEPHBIX
npoctpadcTB. Omnepanuu Haja JHWHEHHBIMH TpeoOpa3oBaHUSMH B KOOPJAMHATHOW Qopme.
V3MeHeHWe MaTpHIbl JIMHCHHOTO OTOOpaKeHWsT Tpw 3ameHe 0azucoB. M3omopdusm
IIPOCTPAHCTBA JIMHEWHBIX OTOOPaXEHUM U IPOCTPAHCTBA MATPULL.

3.3. uBapuaHTHbBIE MOAMPOCTPAHCTBA TUHEHHBIX MpeoOpasoBanuii. COOCTBEHHBIE BEKTOPHI U
coOcTBeHHbIe 3HaueHus. (CoOCTBeHHbIE TOANpPOCTpaHcTBa. JIMHEWHas HE3aBUCHUMOCTh
COOCTBEHHBIX BEKTOPOB, MPUHAICKAIINUX PA3TUIHBIM COOCTBEHHBIM BEKTOPAM.

3.4. HaxoxxieHue coOCTBEHHBIX 3HAUE€HUN U COOCTBEHHBIX BEKTOPOB JIMHEHHOI0 MpeoOpa3oBaHus
KOHEYHOMEPHOIO JIMHEMHOIO0 IPOCTPAaHCTBA. XapakTepuctuueckoe ypaBHeHHe. OleHka
pa3MEepHOCTH COOCTBEHHOTO MOJIPOCTPAHCTBA. YCIOBHS JUAarOHAJIU3yeMOCTH MAaTpPHUILbI
JUHEeMHOro mnpeoOpa3zoBaHus. IlpuBeneHwe MaTpullbl JUHEHHOro mpeoOpazoBaHUs K
TPEYroJIbHOMY BHUY.

3.5. Jluneiinsie popmel. ConpsbkeHHOE (IBOMCTBEHHOE) MPOCTPaHCTBO. BOpTOroHanbHbIi 6asuc.
Bropu4Hoe COnpsKEHHOE MPOCTPAHCTBO.

4. HenuHelHbIe 3aBUCHMOCTH B THHEHHOM IMPOCTPAHCTBE

4.1. bununeitnbie u kBagpaTudHble Gopmbl. X KOOpAMHATHOE MTPEICTABICHHE B KOHEYHOMEPHOM
JUHEHHOM TIpOCTpaHCTBE. VI3MeHeHWe Marpul] OWIMHEWHONW M KBaApaTUYHOH ¢opM mpu
M3MEHEHUH Oa3uca.

4.2. IlpuBeaenue KBaapaTuyHO (HOpMbI K KaHOHHMYECKOMY BUIy MeTonoM Jlarpanxka. Teopema
MHEpLUUU sl KBaJpaTU4HbIX (opM. 3HaKoompezeNeHHble KBaapaTuyHble Gopmbl. Kpurepuit
CunbBectpa. IlpuBenenue KBagpaTH4HOM (OPMBI K JHArOHAIBHOMY BHIY 3J€MEHTapHBIMU
npeoOpazoBanusiMu. PopmynupoBka TeopeMsl XKopaana.



5. EBKIMI0BO IPOCTPAHCTBO

5.1. AxcuomaTuka eBkiu0Ba mpoctpancTBa. HepaBenctBo Kommu-bynskosckoro. HepaBeHcTBO
TpeyrojbHuka. Matpuna ['pama u ee cBOMCTBa.

5.2. KoneunoMmepHoe €BKINI0BO MpocTpancTBO. Oproronanu3zamnus 6asuca. [lepexon oT ogHOrO
OpPTOHOPMHUPOBAHHOTO 0a3uca K apyromy. OpToroHajJbHOE JONOJHEHUE TTOATPOCTPAHCTBA.

5.3. Jluneiinble nmpeoOpa3zoBaHusl €BKJIHMI0BA MPOCTpaHCTBA. OPTOroHaIbHOE MPOESKTUPOBAHKE HA
noanpoctpanctBo. CormpsbkeHHbIE MpeoOpa3oBaHus, UX cBoiicTBa. Koopaunathas ¢opma
COTpsKEHHS MpeoOpa3zoBaHKsl KOHEYHOMEPHOTO €BKJIMI0BA IPOCTPAHCTBA.

5.4. CamocomnpsbkeHHBIE TTpeoOpa3oBanus. CBOWCTBA UX COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX
3Hayenuid. CymiectBoBaHue 0a3uca U3 COOCTBEHHBIX BEKTOPOB  CaMOCOMPSKEHHOTO
peoOpa3oBaHusl.

5.5. OproronanbHble npeoOpazoBanus. Mx cBoiictBa KoopauHaTHbIM IpHU3HAK OPTOTOHATIBLHOCTH.
CpoiicTBa oOpTOroHaibHbIX Matpull. llomsipHoe pasnokeHue ITUHEHHBIX MpPeodpazoBaHUM
eBKIIMJ0Ba TpocTpaHcTBa. KaHOHWYEeCKHil BHJ MAaTpHUIlbl OPTOTOHAIBHOTO MPEeoOpa3OBaHUA.
CuHrynspHoe pasjioKeHue.

5.6. TloctpoeHue OPTOHOPMHPOBAHHOTO 0a3mMca, B KOTOPOM KBaJApaThyHas (opma HMeEeT
IH/IaFOHaJ'IBHBIf/'I BHU. OIIHOBpCMeHHOG MPUBCACHUC K JUArOHAJIBHOMY BHUAY IIAPbl KBAAPAaTUIHBIX
dbopm, o71HA U3 KOTOPBIX SIBISIETCS 3HAKOOIIPEICICHHOMN.

6. YHUTapHOE MMPOCTPAHCTBO

6.1. YHUTapHOE€ NPOCTPAHCTBO U €ro AaKCHUOMAaTHKAa. YHUTapHblE U SPMHUTOBBI MaTpPUIIBI.
YHuTapHble M SpMHUTOBBI IpeoOpa3oBaHus. OpMUTOBBI (opmbl. CBOICTBa YHUTapHBIX U
SPMHUTOBBIX IpeodpazoBaHuii. CBOICTBA SPMUTOBBIX (HOPM.

6.2. Ilonstme o TteH3opax. OCHOBHBIE TEH30pHBIE ONepauuu. TEH30pbl B E€BKIMJ0BOM
npocTpaHcTBe. TeH30pbl B OPTOHOPMHPOBAHHOM OasHuce.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMINbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

JIOrHKO-JITMHIBHCTHYECKHE METO/AbI MOJAC/IMPOBAHUA

Heab AMCHUNIMHBI:
[{enbro Kypca sSIBIISIETCSI pa3BUTHE Y CTYJCHTOB KOMIIETCHIINY MH)XCHEpa 3HAHUM, JOPMUPOBAHUE:

M YCTKOro npeciacraBJICHUA O CHGHI/I(bI/IKC MOACIIMPOBAHUA 3HAaHUM B CBETE METOJ0JI0THH
MAaTCMAaTHYCCKOI'O MOACIIMPOBAHHNA PA3JIMIHBIX cq)ep Oprxca}omeﬁ ,Z[CI‘/'ICTBI/ITeJ'ILHOCTI/I;

® IMPAKTUICCKUX HaBBIKOB B obnactu HHXCHCPUU 3HAHUH (HpOGKTI/IpOBaHI/IH,
[MporpaMmMupoOBaHusd U HPUMCHCHHUA CUCTEM, OCHOBAHHBIX Ha 3H8.HI/I$IX).

M YMCHUA COYCTATh aHaJIHTI/IHGCKI/Iﬁ, JIOFI/IKO'JII/IHFBPICTPI‘IGCKI/Iﬁ, BBIYHCIATCIILHBIA |
HH(l)OpMaHHOHHbIﬁ ACIICKTHI B IMTPOCKTAX CUCTEM KOMIIBIOTCPHOI'O MOACIIMPOBAHUS.

3agauyd AUCHUILINHBI:

¢ CUCTCMATHU3UPYS HAKOIUICHHBIC CTYACHTAMH 3HAHUA B obnactu IIPOCKTUPOBAHUA W aHAJIMU3a
MOI[GJ'IGIZ, CO31aBacMbIX C ITOMOIIBIO KIIACCHYCCKOTO METOAA IICPBBIX IMNPUHOUIIOB, HAYYHUTb
IMPUMCHATH COBPEMCHHBIC I/IH(i)OpMaI_II/IOHHLIC TCXHOJIOTHH IJIA CO3daHUsA y,Z[O6HOr0 HHCTPYMCHTA
HCCIIeI0BATEII MAaTEMATHISCKUX MOJIEIEH CI0XKHBIX Pa3BUBAOMIUXCA CUCTCM.

. OCBOEHHUECTYJIEHTaMH 0a30BbIX 3HaHUI B 00JacTM NPHUEMOB pa3padOTKH IMPOrpaMM,
OCHOBAHHBIX Ha 3HAHUSAX, IPOTPAMMHUPOBAHUS CTPYKTYpP JAHHBIX JUII COBPEMEHHBIX MPOTrpaMM,
MCIIOJIb30BaTh 3HAHMS IO UHPOPMATHKE JUIsl IPUIIOKEHUN B MHHOBAIIMOHHOW, KOHCTPYKTOPCKO-
TEXHOJIOTHYECKON U MPOU3BOICTBEHHO-TEXHOJOTUYECKHUX chepax AesITENbHOCTH ;

. npUoOpeTeHNe TEOPETUUECKUX 3HAHUH B 00J1aCTH MPOTrPaMMUPOBAHUSI CTPYKTYpP JAaHHBIX
JUISl COBPEMEHHBIX MPOrpaMM, OCHOBHBIX MPUHIIMIIOB TOCTPOEHUS M UCIIOIb30BaHUs 0a3 3HAHUH,
B TOM YHCJIE, HEYETKHX 0a3 3HaHUM ;

. MpuoOpeTEeHNe HABBIKOB MPAKTHUYECKOW pPabOThI C COBPEMEHHBIM UMIIOPTHBIM
BBIYUCIIUTEIbHBIM KOMIUIEKCOM, pa3MelieHHbIM B JokanbHOM cett MOTU (FuzzyLogicToolbox
cucteMbl Matlab) .

ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00y4YeHHS MO JUCHHUIINHE (MOAYJIIO)
B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYatoIecs JOKHBI
3HATh:

] OCHOBHBIC TOHATHS H 3aKOHEI anrerLI JIOTUKH, KJIaCCUYECKUM JIOTMYECKHN BBHIBOJ B
HpOHOSI/IHHOHaHBHOﬁ JIOTUKEC U JIOTUKE MPEAUKATOB 1 MopsaKa;



O Yenexu W TPyIHOCTH B MaTEMATHYECKOM MOJEIMPOBAHUU IIPOLECCOB M SIBICHM,
NPOTEKAIOIIMX B HEXXHMBOW M JKUBOM MpHpOJIE, MOBEICHUN HMHIUBUAYyYyMa, OOIIECTBa, 3HAHUHI O
3HAHUAX;

O CoBpemeHHbIE TPOOJIEMBbl HCIOIB30BAHUS TPATUIMOHHBIX MOJEICH M KIACCHYECKOU
JIOTMKH JIJIsl OIMCAHUS PEaJbHBIX  OOBEKTOB OKPYXKAIOIIEH JEeWCTBUTEILHOCTH (CIOXKHBIX
CUCTEM);

O [TpuHIMIBI TTOCTPOCHUSI CUCTEM, AKKyMYJIHMPYIOIIMX 3HAHHSA, (HOPMHUPYIOMINX HOBBIC
3HAHMS, JIOTHYECKH BBIBOJAIINX OSKCHEPTHBIE PEKOMEHMAINH, JA0IUe OOOCHOBAHUS CBOMM
pELIeHHUSIM, CIIOCOOHBIE 00y4aTh 1 00y4aThCs;

O AJTOPUTMBI TIPSIMOTO W OOpPaTHOTO JIOTMYECKOTO BBIBOJA, AalTOPUTM  IIOHMCKA
IIPOTUBOPEYUH B CUCTEMAX IPOLYKIUH;

l AHFOpI/ITMBI A0Ka3aTeJIbCTBa TCOPEM, PCATU3YIOINIUX METO PE3O0JIIOLNH,

0 OCHOBHBIE TIOHATHSI HEYETKOM JIOTHKH, HEUEeTKHE NMIUIMKALIMH, AITOPUTMBI BEIBOJIa 3a1e,
MeToas! nedazzudukanuu;

O OcHOBHbIE OHATHS HEHPOCETEBOTO MOJIEIUPOBAHUS.
yMeTb:
O 3¢ (GEKTUBHO UCMONIB30BaTh Ha MPAKTUKE TEOPETUUYECKHE KOMIIOHEHThl HAyKH: MOHSTHUS,

CYKACHUSA, YMO3AKIOYCHU S, 3AKOHBI;
il pa60TaTI> Ha COBPEMCHHBIX BBIYUCIIMTCIIbHBIX KOMIIJICKCAX;

O abCTparupoBaThCs OT HECYLIECTBEHHBIX BIUSHUMA IPU MOAECTUPOBAHUH PEATbHBIX CUCTEM
HPUHATHS peILICHHUH.

BJAJ€Th:

0 MAaTEMaTUYCCKUM MOACIINPOBAHUECM 3a/]a4 TPHUHATHA peIlIeHPIfI Ha OCHOBC 3HaHI/II71, B TOM
YHUCJIC, HCUCTKUX 3HaHPII>i;

| HaBBIKAMH CaMOCTOSTEILHOMN pa6OTI)I Ha COBPEMCHHBIX BBIYUCIIMTCIIbHBIX KOMIIJICKCAX;

l HaBbIKAMU TI'PpaMOTHOI'0 OIHCAHUA JIOTUKO-JIMHTBUCTHYCCKUX Mofeen B paMKax
KHaCCquCKOﬁ, HCKJIACCHYCCKHX, a TOM YHUCJIC YEeTKOH JIOTHK.

TeMbl u pa3jaesibl Kypca:

1. Beenenue. Poirb ¥ BO3MOXXHOCTH JIOTMKM W JIMHTBUCTUKH B MaTEMaTHUYECKHUX MOJCIISIX
CONMaJIbHO-39KOHOMHWYECCKUX CUCTEM

MopenupoBanrue — OCHOBHOW METOJ] palliOHaIBHOTO mo3HaHusA. CTaTHYeCKUe U JUHAMUYECKUE
moxaenu. CoBpemeHHass ¢u3NKa — CHCTeMa JUHAMHUYECKHX MOJIeJIeH TpeX THIIOB:
(EeHOMEHOJIOTHYECKHNE MOJIeNIM, ACHMIITOTHYECKHE MOJENTH, MoJaeNnu aHcambOneil. Mogenb
OTIMCBHIBAETCS CIIOBOM COCTOSIHUSI B TPOCTPAaHCTBE (Pa30BbIX KOOpAMHAT. Teopus TPUHATHS
pemeHHﬁ OHI/IpaeTCSI Ha CI/IHTeTquCKyIO JII/ICIII/IHJ'H/IHy — CHCT@MHBI?I aHalIn3, B KOTOpOM



COYETAIOTCS OJKCIIEPUMEHTAIIbHOE, HIBPUCTHYECKOE W MaTreMarudyeckoe Hauaino. Ha »srame
COJIepKATEIBHOTO aHAJN3a BBIIEISIOTCS (pa30Bble TIEPEMEHHBIE, 3aKOHBI COXPAaHEHHUsI, aKCUOMBI.
Ha »stame moctpoeHuss MojaenH MPOUCXOAUT (hopMaliM3anusi Ipolecca — OMUCAHHWE Ha SI3bIKe
MaTeMaTHKH. 3aTeM CIleAyeT MOCTaHOBKA 33a7auu — (OPMYIHPYETCs ONTHMU3ALMOHHAS 33/1a4a.
3areM — peuleHHe ONTHMU3ALMOHHOW 3aJayH, TJe NPUMEHSIOTCS AIBPUCTHYECKUE IMPHEMBI.
[TpoGiiema BrIOOpa Xopoteit monenu (mpumep ¢or Heiimana o pammone connat CIIA, npumep
BbIOOpPA JUETHI).

Pons m BO3MOKHOCTH JOTMKH M JIMHTBUCTHKH B MaTeMaTHYECKUX MOICIAX COLHAJIBbHO-
OKOHOMHNYECKHX CUCTEM

Mogenp kKak GopManbHOe OnUcaHne 00OBEKTa BBIUUCIEHUS B 1enouke “O0bekT <> Mogens <>
3amaya <> OyHKIUSA <> Anroput™m <> Brerancnenue”. CrocoObl MOCTPOSHUS MaTEMAaTHUYECKUX
MOJECIICH.

MonenupoBanue 3HaHMA W PacCyKICHHM (CXeMbl HAaWBHOM HMHIYKIUHU, PACCYXKICHUS IO
aHAJIOTUH, HEeUYeTKHe paccyxaeHus). OTnudre 3HAaHUH OT TaHHBIX.

2. O030p HEKOTOPHIX HANPABJICHUI COBPEMEHHBIX HCCIIEIOBAHUN MO MCIIOIB30BAHHIO JIOTUKU U
JMHTBUCTUKU JUISI MOJEJIMPOBAHMSI. DNHUCTEMUYECKas JIOTMKA, BO3MOXKHBIE MUPBI, INPUHATHE
pelIeHN B YCJOBUSAX HETOJHOTO 3HAHHS, PEQIIEKCHBIA IMOAXO0J]. AJTOPUTMBI JIOTHYECKOTO
BbIBOZa. OCOOEHHOCTH IPOTrPAMMHUPOBAHMS

O630p HCKOTOPLBIX HaHpaBJ’ICHI/Iﬁ COBPCMCHHBIX HMCCIEIOBAHUN MO HCIIOJL30BaHUIO JIOTUKH U
JIMHTBUCTHUKHU JJIA MOACIMPOBAHHA

PaccmoTrpenune TnHaMU4eCKON AMUCTEMUYECKOH JIOTUKH, SITUCTEMUYECKON TEOPUH UT'P, HEUETKON
JIOTUKH, KOTHUTHBHBIX KapT U T.[I.

OnucreMuyeckasl JIOTUKA, BO3MOMKHBIE MHUpPBI, NPUHATHE PEUICHUH B YCIOBUSAX HEMOJHOTO
3HaHUSI, peIIEKCHBIN TOIXO/.

Paccmotpenue pabot C.Cmerc, Moxana Banbentema, Xuttnka, A. banrara, Jledbespa, u T.1.
ANTOPUTMBI IOTUYECKOTO BBIBOAA. OCOOEHHOCTH MTPOTrPAMMHUPOBAHHS.

3aKOHBl MBICIM B paMKax MPONO3ULMOHAIBHOM Joruku (modusponens, TpPaH3UTHBHOCTD,
abyKIusi) — OCHOBAa QJTrOPUTMOB JIOTUYECKOTO BbIBOAA. AOMYKTUBHBIN BBIBOJ Kak BHJ
aBTOMAaTH3UPOBAHHOT'O MPaBAONOJ00HOr0 paccyxkaeHus. Kommsun u cnoco0sl uxX pa3peleHus.
N3ydeHne anropuTMoB NpPsSIMOT0, 0OpPaTHOTO ¥ CMEIIAaHHOTO BBIBOJIOB.

3. Knaccudukanus onpesenenus 3HaHUs U yoexaeHnit. Mojienb NpuOInKeHHBIX pacCyKICHHUM
yenoBeka. Heuerkas 0Oa3za 3Hanumil. JlunrBuctuueckas mnepemeHHas. TepMm. @yHkIus
MPUHAJIEKHOCTH. HeueTkue SKCnepTHhIE CHCTEMBl  AJTOPUTMBI HEYETKOTO JIOTHYECKOIO
BbIBOJIa. Jledas3udukanus

Knaccugukarnus nedexron B 6azax 3HaHUN. OpUTHHATIBHBIN alTOPUTM MOUCKA IPOTHUBOPEUHil B
IPOAYKIIMOHHOW 6a3e 3HaHUil.Moienb NpuOIMKEHHBIX pacCyKICHUH YeT0BeKa.



Kpurepun kavectBa 6a3 3Hanuii (b3): 000CHOBaHHOCTBH, MOJHOTA, HENPOTHUBOPEUYUBOCTD,
€CTeCTBEHHOCTb, 3PrOHOMUYHOCTh. VcTOUHMKN BO3HMKHOBeHHs ommbok B b3.Knaccugukarus
nedexToB B 0a3zax 3HAHWA: HEMONHOTA, M30BITOYHOCTH, MPOTHBOPEUMBOCTH 3HAHWUU. BuIbl
IIPOTUBOPEYMBOCTH: BHYTPHU IpaBUIa, MEXKIY IpPaBUJIAMHU, BHYTPU LIENOYKH BBIBOJA, MEXIY
nenoykamMu BbiBoAa. Kakue nedextel Hamo o0s3arenbHO  ycrpaHsTb?Jlormueckue u
KOHLENTyalbHble  NpoTUBOpeunsa.M3ydeHne  anroputmMa  IOUCKAa  NPOTHUBOPEYMH B
npoayKoHHBIX b3, ocHOBaHHOTO Ha a0AYKTUBHOM BBIBO/IEe.CITIOCOOHOCTH YeIoBeKa MPUHIUMATh
pelIeHHsT B YCJIOBUSX HEMONHOM M HeueTkod wuHpopmamuu. Tpu kiacca MaTeMaTHUECKUX
MOJIEJI€H, OINUCHIBAIOIIMX HEONPEIEICHHOCTH: CTOXAaCTHMUECKUE MOJENIN; HUIPOBBIE MOJEIH,
auHrBuctuyeckue Monaenu. Ilpumeprpr.Cuila M HEIOCTAaTKM KIACCUYECKOM JIOTUKU (JIOTHUKU
KOHKPETHOI'O 3HAHUS U BEPHI).

Heuetkas 0a3a 3nanuwii. JIMHTBUCTHYecKas repeMeHHas. TepM. DYHKIUS TPUHAIICKHOCTH.
Heuerkne SKcrepTHbIE  CUCTEMBbI AJTOPUTMBI ~ HEYETKOTO  JIOTUYECKOTO  BBIBOJA.
Hedazzudukanms.

Heknaccudeckasi 1oruka — JIOTUKA TIOCTPOSHUS, U3MCHCHHS 3HAHUS M COMHEHHUS (TIPOOIEMBI
peBu3uu 3HaHMK B OoHTONOTUsIX MHTepHera). HeueTkne MHOXECTBa W OIeEpallid HaJ HUMHU.
Heuerkas noruka onupaercss He Ha TaOMUIIBI UCTUHHOCTH, & HA OINEpalliy, MPOU3BOJIMMBIE Ha
HEYETKUX MOJAMHOXKecTBax. JIMHrBUCcTHUECKas: iepeMeHHas. Bunibl GyHKINNM NMPUHAIICKHOCTH.
Metoasl mocTpoeHuss (GYHKIHMH MPUHAIIEKHOCTH MO AHKCHEPTHON HHGPOpMAIMU. AITOPUTMBI
HEYETKOro JIorThyeckoro BbiBoma3ane. OO0 yHUMOIAIbHOCTH (PYHKUMH NPUHAIICIKHOCTH
PE3YIbTUPYIOLIET0 HEYETKOTO MHOXKecTBa. JleeKThl MOBEPXHOCTH OTKIIMKA (CEIIOBUIHOCTD,
HEYCTOMYMBOCTh) KaK HIUIIOCTPALUS JIOTUYECKOW W/MIIM KOHLENTYaJbHOW MPOTUBOPEYUBOCTHU
HeueTkol 0a3pl 3HaHui JC. BelnonHeHne HHINBUTYaTbHBIX IPOEKTOB B cucteMe MatLab.

4, I[I/IHaMI/I‘IeCKaFI SIMUCTCMHUYCCKAA JIOTUKA U aKCMOMAaTUKa BO3MOKHBIX MHUPOB. I[OKaBaTeJH)CTBO
TCOpPEM B HpOHOSHHHOHﬁJ’ILHOfI JIOTHUKC

JlnHamuyeckas snucTeMuyecKas JOTMKa U aKCMOMAaTHKa BO3MOXHBIX MUPOB.
PaccmoTpenune noaxonaa XuHTHKA U PA3BUTHS €TI0 UJICH.
JlokazarenbCTBO TEOPEM B MIPOIIO3UIIMOHATIBHOM JIOTHUKE.

CuHTeTHYECKOE MPAaBUIO MBICAM — PE30JIIOLUS. Knaccudeckas mOCTaHOBKa 3ajadu
J0Ka3aTenbcTBa TeopeM. KOHbIOHKTHBHAS HOpMalibHas (opMma.

5. DneMeHTH TCOpHUU JOKa3aTCIIbCTB MW JIOTUYCCKOI'0 BbIBOAA. OTKpBITBIC HpO6J'IeMBI
COBPECMEHHOT'O JIOTUYCCKOT'O-JIMHTBUCTHUYCCKOTI'O MOACIINPOBAHUSA

OG630p mpobiem ompeaeneHnss 3HaHWs, OECKOHEUYHOCTh MHOXKECTBA BO3MOXKHBIX MHPOB,
CJI0’)KHOCTH, HEYETKOT'O IPHUHSTHS PEIIEHNUN, TapaJTOKCBHI.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

MartemMaTHuyecKass HMHTAIMSA CJIOKHBIX IpoueccoB U CUCTEM

Heab AMCHUNIMHBI:

dbopMUpOBaHHE y CTYAEHTOB 3HAHWM W HABBIKOB PA0OTHI MO CO3/IaHUI0O W HCCIEAOBAHUIO
MaTEeMaTUYECKNX UMUTAIIMOHHBIX MOJIEJIEH CIIOKHBIX MIPOLIECCOB U CUCTEM.

3agauu AMCHUIINHBIL:

. OCBOEHHUE CTyJIeHTaMH 0a30BbIX 3HAHUM (MOHATUH, KOHLENLMHA, METOAOB U MOJEIEl) B
00jacTu MaTeMaTUYEeCKOI0 UMUTAILIMOHHOTO MOJIEIMPOBAHNUS;

® ano6peTeHHe TCOPECTUYCCKHX 3HAHUH U IMPAaKTHYCCKUX YMGHI/Iﬁ U HABBLIKOB B 00JaCTH
MAaTCMAaTUYCCKOI'O UMUTAIUOHHOT'O MOACIIMPOBAHUA ]

M OKa3aHue¢ KOHC}’JH)TaHI/Iﬁ H T1[oMomu CTya€HTaM B IPOBCACHUU CcOOCTBEHHBIX
TCOPCTUICCKHUX I/ICCJICIIOBaHI/Iﬁ B 00JIaCT MaTeMaTUIECKOTO HMUTAUOHHOI'O MOJACIIMPOBAaHUS.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

l (I)YHI[aMCHTaJ'II)HBIC NOHATUA  MATEMATUYCCKOTO HMUTALMUOHHOIO  MOICIUPOBAHUA
CJIOKHBIX TPOIECCOB U CUCTCM;,

| COBPCMCHHBIC HpO6J’IeMBI MaTeMaTUYCCKOTO UMHUTAIUOHHOT'O MOJCIUPOBAHUA CIIOKHBIX
mponeccoB U CUCTEM;

0 MOHATHUA U NOAXOAbI K MATCMATHYCCKOMY UMHUTAIUOHHOMY MOZACIIMPOBAHUIO CJIOKHBIX
mMponeccoB U CUCTEM;

O OCHOBHBIE CBOMCTBA COOTBETCTBYIOIUX MaTeMaTHYECKIX OOBEKTOB.

YMeTh:

U IIOHSTH IIOCTAaBJICHHYIO 33734y,

O HCIIOJIb30BAaTh CBOM 3HAHUS JJISl IOCTPOEHUS MATEMATUYECKON UMUTALIMOHHON MOJENH;
O OLICHUBATb KOPPEKTHOCTH IIOCTAHOBOK 3a/1a4;

U CaMOCTOSITEIILHO BUAETh CIIEACTBUS MTOJIYYEHHBIX PE3YILTATOB;



0 TOYHO TIPEJICTABUTh MATEMAaTHYCCKHE 3HAHHS B OOJACTH MOJCIUPOBAHUS B YCTHOW U
MUChMEHHOU (hopMme.

BJIA/IETh:

O HaBBIKAMHU OCBOEHHSI 00JIBIIIOr0 00beMa HH(POPMAIIMU U PEIICHHS 3a/1a4 MATEMATHIECKOTO
UMHUTALMOHHOTO MOJICIMPOBAHUS (B TOM YHCIIE, CIIOKHBIX );

l HaBBIKAMH CaMOCTOSITEILHOMN pa6OTBI N OCBOCHUA HOBBIX AUCHUIIIINH,

l KyanypOﬁ IIOCTAaHOBKHM, aHajin3a M PCIICHUA MAaTCMAaTHYCCKUX W IPUKIAAHBIX 3ajaady,
Tpe6YIOH_II/IX A1 CBOCTO PCHICHUA HCIIOJB30BaAHUA MATCMATUUYCCKUX IIOAXOAO0OB W MCETOJ0B
MAaTCMaTUYCCKOTO UMUTALIMOHHOI'O MOJCIIMPOBAHUSA;

il MNPpECAMETHBIM A3BIKOM MAaTEMATUYCCKOTO MMHUTAMOHHOI'O MOACIIMPOBAHUA W HABBIKAMU
T'paMOTHOI'O OIIMCAHUW: PCHICHUS 3a1aY U IIPEACTABIICHUS ITIOJTYYCHHBIX PE3YJIbTATOB.

TeMbl U pa3jeiibl Kypca:

1. MOI[GJ'II/IpOBaHI/IC KaK MCTOJ IIO3HAaHMA. Baxueimme IIOHATHA, CBA3aHHBIC C MAaTCMAaTHYCCKUM
MOJCIUPOBAHUCM. HpI/IMepH MaTeMaTHYeCKUX MOJielIeH B (1)I/I3I/IK6, XHUMUU, 6I/IOJ'IOFI/II/I,
3KOHOMHKE, COIIMOJIOTI'MH.

Lemn u 3amaunm mopenupoBanus. llonstue ‘“monmens”. HarypHple W aOCTpakTHBIE MOJIEINH.
MogenupoBaHie B €CTECTBEHHBIX M TEXHHYECKMX HayKaxX. AOCTpaKTHbIE MOJENIA U HX
knaccuukanusi. KomnbroTepHas MOJIENb.

Ilousgrue “mareMaTndeckas MOI[GJ'IL”. Paznuunble MOAX0bI K KJ'IaCCI/I(l)I/IKaI_[I/II/I MAaTEMATUYCCKUX
MOJETIeH. XapaKTepI/ICTI/IKI/I MOJCIIMPYEMOTO ABJICHUA. ypaBHeHI/IH MaTeMaTH4eCKOM MOCIH.
Buemune u BHYTPCHHUC XapPaKTCPUCTUKHU MaTeMaTU4eCKOM MOACIIN. 3aMKHYTHe
MATEMATHYICCKHUEC MOJICIIN.

Moaenu qBH>KEHU MaTepUaIbHON TOUKU Apuctorens u ['amnunes.

Mopenu Conneunoii cucremsl [ITonemest, Konepuuka, Kemnepa.

[Tpocreiimas nemorpaduueckas MOIETb.

Mogenbs MHOTOOTpacieBOil 3JKOHOMHKH JIEOHThEBA.

[Tpocreiimas Mmoaens 60eBoro B3auMoeilicteus Jlanuecrepa.

Moenb KOHKYPEHIIHUH.

Mogenp XUIHUK-KEPTBA.

2. MoaenupoBaHue CTOXaCTHUECKUX cucTeM. PacnipeneneHHoe MOJETMpPOBAHKE.

MopenupoBanue ciaydaiHbIX mporieccoB. CTOXaCTHYECKHE METO/ABI B CTATUCTHYECKON (hH3HKE.
[TonsiTe MapKOBCKOTO TpoIiecca (MapKOBCKas 1eTh). bpoyHOBCKas tuHaMuKa.

FCHCpaTOpBI CJ'Iy‘lElfIHBIX YHUCCII. FeHepaLu/Is{ CJ'Iy‘-IaI\/'IHBIX quceil € 3adaHHBIM 3aKOHOM
pacrnpeaciiCHus. MeToa CTaTUCTUYECKUX HCIBITaHUM. MO,Z[CJ'II/IPOBB.HI/IC MOCJIE0BAaTEILHOCTEM



HE3aBUCHUMBIX M 3aBHCHUMBIX CIY9alHBIX HUCHBITaHUH. OOMMI aJIropuT™M MOJACTUPOBAHUS
JUCKPETHOM CIIy4alHOM BEJIMYMHBI. Xa0TUYECKOE JIBUKEHUE TUHAMUYECKUX CUCTEM.

Hp06HeMbI YIipaBJICHHUA MOACIIbHBIM BPEMCHCM U PACTIPCACIICHHBIMU JJaHHBIMH.
3. TexHOI0THI MaTEMaTHISCKOT'O MOACIINPOBAHUA U €€ OTAllbI. I/IMI/ITaI_[I/IOHHoe MOACIINPOBAHUC.

CocraBnenue mojenu. [IpoBepka 3amkHyTOCTH MOonenu. Mnentudukamus monenu. CUCTEMBI
U3MEpEHUsT U HaOII0JaeMOCTh MOJEIM OTHOCHTEIBLHO CHUCTeMBbl H3MepeHus. Pa3paboTka
IIPOLICAYPHl BBIYKMCICHUS BHYTPEHHUX XapaKTEPUCTUK MOJENHU. UMCIIEHHBIA 3KCIIEPUMEHT.
Bepudukanmst 1 sKcITyaTaus MOJICIH.

I/IMI/ITaHI/IOHHBIe MOACIN U CUCTEMBI. OOiacTe u YCIOBUA NPUMCHCHHA. OTansl IIOCTPOCHUA
HMI/ITaHI/IOHHOfI MOJCIIN. KpI/ITCpI/II/I OLCHKH aACKBAaTHOCTH MOACIIH. OTnuunuTeIbHEBIC IIPHU3HAKH
MCTOJO0B MAaTEMATUYCCKOT'O U UMUTAIIUOHHOI'O MOACIIMPOBAHUA. NMuTanmoHHbIC SKCIICPUMCHTHI.
HpO6J'I€MBI, CBA3aHHBIC C MPAKTUYCCKHUM HMCIIOJIB30BAHUECM HUMHUTAIIMOHHBIX MOI[CJ'ICﬁ. HpI/IMepH
HUMHUTAallMOHHBIX MO,I[GJ'ICﬁ.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

MartemaTnueckasi CTAaTHCTHKA

Heab AMCHUNIMHBI:

- hopMUPOBAHKE Y CTY/ICHTOB 3HAHUW U HABBIKOB PA0OTHI C MOHATHSIMH KOHICTIIHSIMI, METOAAMH
MaTeMaTUYECKON CTaTUCTUKH.

3agauu AMCHUIINHBIL:

. OCBOCHHE CTYyJICHTaMH 0a30BbIX 3HAHWU (TOHATHUM, KOHIIETIUH, METOJ0OB U MOJEIIEH) B
00J1aCTH MaTEeMaTUYECKON CTAaTUCTUKH;

® HpI/IO6peT€HI/IC TCOPECTUYCCKHX 3HAHUH U IMPAaKTHYCCKUX YMGHI/Iﬁ U HABBLIKOB B 00JaCTH
MaTeMaTH4YeCKOM CTaTUCTHUKU,

. OKa3aHWE KOHCYJIbTAIM W TIOMOIIM CTYJIEHTaM B TMPOBEIECHUU COOCTBEHHBIX
TEOPETHUECKUX UCCIIEOBAaHUM B 00JIACTH MAaTEMAaTUYECKOW CTaTUCTUKH.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B PE3YIbTATC OCBOCHUA NUCHUIIIIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATb:
l (I)YHI[aMCHTaJ'H)HBIe MOHATHS MaTeMaTHYeCKOM CTaTUCTHKH,
| IOHATHUA, AKCHUOMBI, MCTOJbI JOKAa3aTCJIbCTB M J0Ka3aTCJIbCTBAa OCHOBHBLIX TCOPEM B

pasaciiax, BXOAAIuX B 62130By10 YacTh IIMKJIa MAaTEMaTHISCKOM CTaTUCTHUKH,
0 OCHOBHBIE CBOMCTBA COOTBCTCTBYHOIIUX MATEMATUYCCKUX O6’LCKTOB;

0 AHAIIUTUYCCKUC U YHUCJIICHHBIC MMOAXOAbI U METOJbI AJId PCHICHUS THUIIOBBIX ITPUKIIAIHBIX
3aJ1a4 MaTeMaTHYECKON CTaTUCTUKH.

YMeTh:

U IIOHSTH IIOCTAaBJICHHYIO 33734y,

0 HCII0JIb30BATh CBOM 3HAHUWA IJIA PCIICHUA Q)yHHaMeHTaHBHBIX " NPUKJIAAHBIX 3a1a4;
O OLICHUBATh KOPPEKTHOCTH IIOCTAHOBOK 3a/1a4;

U CTPOrO OKa3bIBATh UIIH OMPOBEPraTh YTBEPKIACHUE;



l CaMOCTOATCIIbHO HAXOJUTh PCUICHUA 3ada4 MaTeMaTHIeCKOM CTaTUCTHUKH, B TOM YHUCJIC U
HCCTAHAAPTHBIX, U IPOBOAUTDL UX aHAJIN3;

il CaMOCTOATCIIBHO BUACTD CJICACTBHA IMMOJIYYCHHBIX PC3YJIbTATOB,

0 TOYHO MPEACTaBUTh MAaTEeMaTHUECKHUE 3HAHUS B 00JIACTU MAaTeMaTUYECKOW CTATHUCTUKH B
YCTHOM M MUCbMEHHOU (opme.

BJIAETh:

O HaBBIKAMH OCBOCHHUSI O0JIBIIIOTO 00beMa HH(OpMAITUY U pelIeHUs 3a/1a4 MaTEMaTHISCKOM
CTAaTUCTUKH (B TOM YHCIIE, CJIOKHBIX);

il HaBBIKAMH CaMOCTOSTEILHOMN pa6OTBI 1 OCBOCHHA HOBBIX NJUCIHUIIINH,

l KyanypOﬁ IIOCTAaHOBKH, aHajin3a M PCHICHUA MATEMATHUYCCKUX W IPUKIIAJHBIX 3a1ad4,
Tpe6yfoumx A CBOCTO PCHICHUA HMCIIOJBb30BAHUA MATCMATHYCCKHUX IIOAXOAOB M MCTOJOB
MaTeMaTH4YeCKOM CTaTUCTHUKHU,

0 MNPCAMETHBIM SA3BIKOM MaTeMaTHYeCKOM CTAaTHUCTHKU M HaBBIKAMU rpaMOTHOI'O OIIMCaHUA
peICHMA 3a4a4 U NPCACTABICHUA ITOJTYUCHHBIX PE3YJIbTATOB.

TeMbl U pa3jeiibl Kypca:
1. CrangapTHbIe pacTpeeICHUs] B CTATUCTUYECKOM aHAIN3€ JaHHBIX.

Pacnpenenenue xu-kBaapat (ITupcona). CinyuaiiHas BemuurHa XH-KBaJApaT Kak CyMMa KBaJpaToB
HE3aBHCHUMBIX CTaHJAPTHBIX HOPMAalbHBIX CIy4allHbIX BenuuuH. Pacnpenenenuss duiepa-
Cuenexopa u CThIOJIEHTA. paclpe/ielieHle KBAAPAaTUYHBIX (GOpPM OT BBIOOPKU K3 HOPMAIILHOTO
pacmpezienieHus1, yCJIOBHE He3aBUCUMOCTH JIMHEHHBIX M KBAAPATUIHBIX (DOPM.

2. ToueuHOE OIICHUBAHKE MTApaMETPa 3aKOHA PACTIPEICIICHHSI.

CocCTOATENbHOCTh, HECMEIIEHHOCTh (ACUMIITOTHYECKas HECMEIIEHHOCTh) M ONTUMAIbHOCTb
ToueyHo oueHku. HepaBenctBo Pao-Kpamepa (ckaisipHbpli ¥ BEKTOpPHBIM  ciydaid).
O¢ddexkTuBHOCT, (acumnroTHdeckas 3(PQPEeKTUBHOCT) TOUYEYHOM OLEHKU. JlOoCTaTOYHOCTh
CTaTUCTHKH OTHOCHTEIBbHO IapaMeTpa, KpuTepuil Qakropusauuu, Teopema briekysna-Pao,
MOJIHBIE JIOCTATOYHbIE CTAaTHCTUKU. Teopema 00 ONTUMAIbHOCTH IOJHBIX JOCTAaTOYHBIX
cTatucTuk. Metos MmomeHTOB. DyHKIMA MpaBronoaoous. Merox HaubobIIEro NpaBaono100us
Y CBOMCTBA MOJYy4a€MOM OIIEHKH.

3. MHTepBanbHOE OLICHUBAHUE ITApaMETpa 3aKOHA PACIIPEICIICHHSI.

I[OBCpI/ITeJ'ILHHﬁ HHTCPBAJ. CsoiicTBa CTaTUCTUK, HUCIIOJB3YEMbIX IJIdI HHTCPBAJIBHOI'O
OLICHUBAHMA. HOCTpOCHI/IC JAOBCPUTCIIbHBIX HWHTCPBAJIOB, mapaMeTpOB HOpMaJIbHOT'O
pacrnpeaciiCHus. HpOBepKa FUIIOTE3 O PAaBCHCTBC MATCMATHYCCKUX OXHAAHUH U PaBCHCTBC
I[I/ICHepCI/Iﬁ JABYX HOPMaJIbHBIX CJ'Iy‘-IﬁfIHLIX BCJIMYNH C MHCIIOJIb30BAHUECM JTOBCPHUTCIBHBIX
HWHTCPBAJIOB.

4. MeTo HauMEHBIIINX KBAIPaTOB.

ToueyHoe olLlEeHMBaHME BEKTOpPHOro mnapaMerpa. CBOICTBa OLIEHKM METOJa HAUMEHBIIHUX
KBazpaToB, Teopema ['aycca-MapkoBa. HopmanbHas perpeccusi. IHTepBaabHOE OLIEHUBAHUE 110



METOJly HaUMEHBUIMX KBaApaToB. ONTUMaNbHOCTh OLEHKH METOJa HaUMEHBUIMX KBAaApAaTOB B
ClIy4ae HOPMAJIbHOM PETPECCUM.

5. 3agaun HenapaMeTPUIECKOro OLICHUBAHUS.

HOpHI[KOBBIe CTaTUCTHUKH U UX 3aKOHBI PaCIIpCaACIICHM. I[OJ'II/I U 0JI0KHU BBI60pKI/I. PacnpeneneHHe
HyaCCOHa—HI/IpI/IXJ'IC. CraTucTHUecKass DSKBHBAJECHTHOCTh OJIOKOB BI)I60pKI/I. OHCHI/IBaHI/Ie
MHOFOMepHOﬁ IIJIOTHOCTH PACHIPCACIICHUA cnyqaﬁHoro BCKTOpa B HpOI/I3BOJ'II>HOI‘/'I TOYKC.

6. CraTucTH4ECKHE KPUTEPUN COTIIACHs.

Craructuyeckas TuUIoOTe3a, KpUTHUYeckas o0lacTh THUIOTE3bl, YPOBEHb 3HAYMMOCTH.
Omnupuueckass QyHkuusi pacnpenenenus. CpoiicTBa kpuTepueB corjacusi Koimoroposa u
[Mupcona (xu-kBaapat). Kputepuum corjmacusi O HE3aBHCHUMOCTH CIYYallHBIX BEJIMYMH,
OJIHOPOJAHOCTH BBIOOPOK, MPOCTOTHI BEIOOPKH.

7. Kpurepuii Helimana-IIupcona.

OmrOku epBoro U BTOPOro pojia, MOIIHOCTh CTATUCTUYECKOTO kKputepus. Hanbosnee MOIIHbIHN 1
paBHOMEpPHO HauOojee MOIIHBIA CTaTUCTUYeCKUud Kputepuil. DyHKIUS  OTHOIICHUS
npapaononobus. Jlemma Heiiman-Ilupcona o0 mNOCTpo€HHMH — pelIaloOIIero  MpaBHIIA.
PannoMusnpoBaHHOE peliaroiiee npaBuio.

8. Kpurepuit munumyma cpennero pucka (baiieca).

Oynkuus mrpada, QyHKIHUS pUCKa, CpeIHUi prcK. Pemnraromiee mpaBuiio B cIyvae IByX MPOCTBIX
runore3. Kpurepuii MakcuMyma arocTepuOpHON BEPOSITHOCTH.

9. MuHMMaKCHBI KpUTEepUM U ero cBsA3b ¢ KputepueMm baiieca. Cs3p kpurepueB Heiimana-
[Tupcona u baiteca.

MuHuMakcHas npouenypa i Ciaydas HEU3BECTHOIO 3aKOHA PpaCHpeAcsICHHs] CIy4alHOIo
napameTtpa. CBs3p kputepusi baiieca ¢ xputepuem Heilimana-Ilupcona, MHUHUMaKCHBIM
KPUTEPHUEM.

10. [TocnenoBaTenbHbIN KpUTEpUIl OTHOIIEHUS BeposiTHOCTEH (kpuTepuil Banbia).

[TocTpoenue mocnenoBaTeabHOM Mpolenypbl BbIOOpa HpPH JABYX MNPOCTBIX TuIoTe3ax. Bun
pEIIaKoIero MpaBuila Ha IMPOM3BOJBHOM IlIAre MPOLEAYphl U €ro MHTepnperanus. Teopema o
3aBEpUICHUM TPOLETYyphl 3a KOHEYHOE YMCIO IIAaroB C BEPOSATHOCTHIO enuHuna. Buidop
napamMeTpOB PEIIAOIIETO MTpaBUia MPHU 3aJaHHBIX BEIMYMHAX BEPOSTHOCTEH OMMOOK MEPBOTO U
BTOPOTO pPoja.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

MaTtemaTuuyecKne METOAbI AHAJIN3A TEKCTOB

Heab AMCHUNIMHBI:

Kpr IIOCBAIICH MCTOJaM aHaJIn3a TCKCTOB HA OCHOBE CTaATUCTHUKH U MallIMHHOI'O O6y’-I€HI/ISI.

3agauu AMCHMILIMHBI:

. prOOpEeTeHNE TEOPETHUECKIX 3HAHHUH B 001aCTH METO/IOB aHAJIN3a TEKCTOB;

* U3YUYEHMIO KJIACCUYECKUX U COBPEMEHHBIX METOJIOB PELICHMS 3a4a4 aHajIu3a TEKCTOB.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B pe3ynbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATD:

O (byHIaMeHTaIbHBIC TIOHATHS U TEOPUU METO/IOB aHAJIN3a TEKCTOB;

O OCHOBHBIE 00J1aCTH TIPUMEHEHUS 3TUX METOJIOB.

yMeThb:

O no1o00paTh MOAXOISIINI METo/Ia JIUIsl CBOCH 3a1aun, HanOoJIee MOJIHO YUUTHIBAIOIIHIA €€
0COOEHHOCTH.

BJIA/IETh:

O HABBIKAMHU CAMOCTOSITEIILHOW PaOOThI IPU PEIIICHUU THUITOBBIX 33]1a4;

] Ky,TII)TypOI\/'I ITIOCTAHOBKH U MOI[CJ'H/IpOBaHI/IH HpaKTI/ILIGCKI/I 3HAa4YUMBbIX 3a/1a4,

O MPAKTUKOMN MCCIICIOBAHUS M PEIICHHUS TEOPETUYCCKUX M MTPUKIIAIHBIX 33134,

O HaBBIKAMU TEOPETUYECKOTO aHajM3a PealbHBIX 3aJ1a4, PEIIacMbIX C TIOMOIILI0 METOI0B

aHalIn3a TCKCTOB.

TeMbl U pa3jeiibl Kypca:

1. I[IpenBaputenpHas oOpaboTKa TEKCTa



ToxeHuszamus, 1eMMaTH3aus, BbIJICICHUE KOJUTOKAIUH, PEryJIIpHbIE BHIPAKECHUS.
2. Mogenu [uist pabOThI € TIOCIIE0BATEIILHOCTAMHU

CKpBITafI MapKOBCKast MOJECJIb, MOJCIIN MaKCHMaJIbHOM OHTPOIIMU U YCJIOBHBLIC CﬂyqaﬁHBIC I10JIA.

[IpumeneHne B 3ajadax OINPENEICHHS YacTel pEdYd, BBIICICHUS HMMEHOBAHHBIX CYLIHOCTEW,
CHSITHSI OMOHHUMUM.

3. CUHTaKCHYECKHI aHAIIN3

MeTo/1pI CHHTaKCUYECKOTO aHaIH3a.

4. Kitaccudukanusi TEKCTOB

Knaccudukanus TekcToB

5. BeposiTHOCTHBIE MOAETN

Monens si3pika, N-rpaMMbl, CrlIaKMBaHUE, KOHLETIUS ITyMHOTO KaHama.
[TpumeHneHue B 3aja4ax UCIPABICHUS OMEYaTOK U MAIIMHHOTO TEPeBOA.

6. ['my0oKue HeMpPOHHBIE CETH B aHAIM3E TEKCTOB

['myOokue HelpOHHBIE CETH B aHATN3E TEKCTOB.

TemaTuyeckue MOJIENH, TUCTPUOYTUBHASI CEMaHTHKA, BEKTOPHBIE TIPEICTABIICHUS CIIOB.
7. OHTONOTUH, TE€3aYPYCHI

OnTonoruu, Te3aypychl, BbIETICHIE cCeMaHTHYeCKUX cBs3eil. PaboTa ¢ Bukunenueil.
8. Ompenenenne TOHATLHOCTH TEKCTOB

OHpeI[eJ'IeHI/IC TOHAJIbHOCTH TCKCTOB



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocrs: MaTtemaTudeckas (pu3uKka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

MaTteMaTHYeCKHE METO/bI IPOrHO3UPOBAHUA

Heab AMCHUNIMHBI:

W3YYCHHUE METOJIOB Hay4HOH pabOThI M BBIMOJHEHUS HCCIEAOBATEIHCKUX MPOCKTOB B 00JIACTH
MalIMHHOTO OOyYeHMs] M aHajdu3a JaHHBIX. Pe3ynbrar: Hay4yHas CTaThs, IIOJIaHHAs B
peueH3upyeMsbIit xxypHai u3 cnucka BAK.

3agaum AUCHMIIMHBI:
. HCCIJIEIOBaHHE CBOMCTB aJITOPUTMOB IIPOTHO3UPOBAHUS;

. HalnyMcaHue HayyHOU CTAaTbU C 3JEMEHTAaMH MaTeMaTH4eCKOH HOBU3HBI C MOCIEIYIOLICH
nojayueil B HayYHbIH KypHaJl.

Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI 00YYaIOIIUECs JT0JIKHbBI
3HATh:

O (yHIaMeHTaJIbHbIE TOHATHUSA, 3aKOHBI, TEOPUHU HMHTEJUIEKTYaJIbHOTO aHaji3a JIAaHHBIX U
CBOICTBa aJTOPUTMOB IPOrHO3UPOBAHMUS;

O COBpEMEHHBIE MPOOJEMbl HHTEUIEKTYalbHOTO aHalW3a JaHHBIX U alTOPUTMOB
MIPOTHO3UPOBAHUA.

yMeTh:

O TMOJIb30BAThCS MOYYEHHBIMH 3HAHHUSIMHU IS pelieHus (pyHAaMeHTaIbHbIX U MPUKIIaIHBIX
3a/1a4;

O MIPUMEHATHh COBPEMEHHBIE MAaTEMATUYECKUE METObI 1 aJITOPUTMOB MPOTHO3UPOBAHMS TSI

HHTCJUICKTYAJIBHOT'O aHaIn3a JaHHBIX

W S(I)(I)CKTI/IBHO HCIIOJIB30BaTh I/IH(l)OpMaI_II/IOHHLIC TCXHOJIOTHUU U KOMIIBIOTCPHYIO TCXHUKY
JJIA JOCTUXKCHU A HGOGXOI[I/IMBIX TCOPCTUUCCKHUX U NNPUKIIAJHBIX PE3YJILTATOB.

BJAACTh:

] Ky.]'[BTypOﬁ MOCTAHOBKH U MOACIIUPOBAHUS MTPUKIIAIHBIX 3a1a4,



0 MIPaKTUKOI HCCIIeI0BaHUs U PElIeHHs] TEOPETUUECKUX U MPUKIIAHBIX 3a]1a4;

0 HaBBIKAMH TEOPETUYECKOTO aHalIM3a pEeabHBIX 3a7a4 HHTEJUICKTYaJIbHOTO aHallh3a
JTAHHBIX;
0 HaBbIKAMU CaMOCTOSITENILHOM paboThI ¢ tuTeparypoit u B IHTepHeTe.

TeMbl U pa3jesibl Kypca:
1. Beenenue.

MoTuBalMOHHAs YacTh, LEIU. 3HAKOMCTBO CO CTPYKTYpOM M pacnucaHueM Kypca, CUCTEeMOM
KOHCYJIbTUPOBAHUS U OLICHUBAHUSI.

3a,I[aHI/IeZ YCTaHOBUTD HCO6XO,I[I/IMBIC HHCTPYMCHTHEI, O3HAaKOMMUTBCA, MMpOYUTATb
PEKOMECHAOBAHHBIC CTATbH.

2. O630p OCHOBHBIX HHCTPYMEHTOB, BBenenue B Marna0.

O030p OCHOBHBIX HHCTPYMEHTOB, JeMOHcCTpanus uHTepdeiicoB. Bribop 3amaun mpoOHOTO
nporpammupoBanus. Ilman paGotel. PekomeHnmanuu mo cOoOpy JUTEpaTypbl, OCHOBHBIE
TpeOOBaHUS K CIUCKY JTUTEPATYPHI.

3amaHue: peHIMTh 3aJady MPOOHOr0 MPOrpaMMHUpPOBaHHs, O(OPMHUTH PE3YyJIbTAaThl B BH/IC
rpaduxoB.O0mwmit pacckas o poiu Marnaba B IporpaMMHAPOBAHHH ).

3. O0630p 3ana4, npeIaraéMbIX JIJIsl UCCIICTI0BAHMS.

O0630p 3amau, mpeuiaraeMbIX Ui vccienoBaHus. [lnaH HamMcaHus aHHOTAllMUM M BBEIEHUS C
0030poM coOpaHHOM JTUTEPATYPHI.

3anaHue: BBIOpaTh 3a7auy JUIsl HCCIIEIOBaHMs, CBA3AThCS ¢ KOHCYIbTaHTOM. CoOpath IuTeparypy
10 BEIOPAHHOM TeMe M HAIMCaTh HA €€ OCHOBE aHHOTAIIHIO U BBEJCHHUE.

4. CDOpMaT IIOCTAaBKH 3aJJa4iu U I1JIaH 0a30BOro BEIYUCIUTEILHOTO SKCIICPUMCHTA.
CDOpMaT IIOCTAaBKH 3aJla4i U ITJIaH 0a30BOr0 BEIYHCIIMTEILHOTO OKCIICPUMCHTA.

3ajaHue: HamucaTh MOCTAHOBKY 3a/1a4d U MPOBECTU 0a30BBbIA BBIYMCIUTEIBHBIA IKCIIEPUMEHT.
Harmncats KpaTKui OTYET C ONMCAHUEM MIPOBEACHHOTO SKCIIEPUMEHTA, UCIIOJIb30BAaHHBIX JAHHBIX
Y KOMMEHTAapUEM K pe3yJIbTaTaM.

5. O6cyxneHue pe3yabTaToB.
OO0cyxeHne pe3ynbTaToB, CIIOCOOOB BU3YAITH3allUH PE3YIbTaTOB.

3ajaHue: MOCTaBUTh BBIUMCIHUTEIBHBIA DKCIEPUMEHT Ha OCHOBE IIPEIaraeMoro ajaropurMa c
Y4E€TOM MpEABIAYIIMX Ppe3YylbTaTOB, pEe3yNbTaTbl oONuUcaTb B pasaene “‘BrlunciurenbHbIN
IKCIEPUMEHT .

6. Jloknaznsl Ha OCHOBE NMPOMEXKYTOUHBIX PE3YJIbTATOB.
Jlokmasibl Ha OCHOBE IPOMEKYTOUHBIX pe3yabTaToB. OOCyX/IeHHE Pe3yIbTaTOB.
3anaHue: cienaTb ONMCaHUE TEOPETUUECKON YacTH CTaTbH, OIKMCATh MIPeIaraéMblil aIrOPUTM.

7. Pa3bop CTpyKTYpHI CTAThU B LIEJIOM.



Pa30op cTpykTypsl cTratbu B LeJIOM. PekoMeHIanmuu IO ONHMCAHWIO PUCYHKOB, BBIBOJIOB,
3aKJIIOUCHUS.

3alaHue: 3aBEPIINTh BHIUUCIUTEIbHBIM SKCIIEPUMEHT, HAIUCATh pa3/eln “3aKkioueHue”.
8. O030p MaTeMaTH4eCKUX METOJIOB aHAJIM3a OLTHOKH.
0030p MaTEMATHYECKUX METO/IOB aHAJIN3a OIIHOKH.

3aganue: aonucath pazgen “‘BbhlUMCIUTENbHBIN 3KCIEPUMEHT C HMCIOJIb30BAaHUE OJIHOTO U3
MPEIIOKEHHBIX METO/I0B aHalin3a omMOKU. [1oAroTOBUTE JOKIIAM O 3aBEPIIICHHON paboTe.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

MaTtemaTHuyecKkne MOJ€eJIH B IKOHOMUKE

Heab AMCHUNIMHBI:

ITo3HaKOMUTH CJIYH_IaTGHCf/'I C MATEMATUYCCKUMMU aIrapaTomM U ¢ OCHOBHBIMU MOJCIAAMU, KOTOPLIC
HCIIOJIB3YIOTCA B 3KOHOMHYCCKOM TCOPHH.

3agauu AMCHUIINHBIL:

° O3HAaKOMIJICHUE C TCOpI/ICﬁ HCOTPpULATCIIBHBIX MAaTpHII, H€O6XOI[I/IMI)IX Il aHaJIn3a
MoJIeJIeld MEKOTpAaciieBoro 0anaHca, ¢ MPUIOKEHUSIMHA TEOPUHU ABOUCTBEHHOCTH KCTPEMATBHBIX
3a/1a4 B MOJEJISIX PacHpelelieHUs] peCypCcoB, MOJEISIX ONTUMAIBHOTO SKOHOMHUYECKOIO pocTa U
moaenu Kokca-Pocca-Pybunireiina;

®* O3HAaKOMJICHHEC C Teopneﬁ HCIIOABHIKHBIX TOYCK U €€ IIPUJTIOKCHUA B MOJCIIAX SKOHOMHUYCCKOT'O
PaBHOBCCH:A, 3JICMCHTAMU TCOPHUU KOJIJICKTHBHOI'O BBI60pa.

Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B PE3YIbTATC OCBOCHUA TUCHUIIJIMHBL 06yt1a}oumec;1 JOJIDKHBI

3HATh:

O OCHOBHBIE MOJIETI MEKOTPACIEBOro OajlaHca U TEOPHsI HEOTPULIATEIbHBIX MaTpPHII,

O TEOPHUIO JBOMCTBEHHOCTH U €€ IKOHOMUYECKYIO HHTEPIPETaLH;

O MOJIETN KOJIJIEKTUBHOTO MOBEICHUSIX;

O aHAJIMTUYECKHE U YHCIIEHHBIE TIOJXO/bl U METOABI Ul PELICHUs TUIOBBIX MPUKIATHBIX

OIITUMHU3AaIIMOHHBIX 3aaa4.

yMeThb:
0 MOHATH MOCTABJICHHYIO 337a4y U MPOBECTH €€ (HOpMaAIN3ALHUIO;
O UCIOJIb30BaTh CBOM 3HAHMS JUIsl permieHus (yHAaMEHTalIbHBIX M MPHUKIAJHBIX

ONTUMHU3AIMOHHBIX 3aJja4 MAaTCMATHUYCCKOI0 MOJACINPOBAHNA B ODKOHOMUKE;
W OICHUBATb KOPPCKTHOCTL IMTOCTAHOBOK 3a/1a4,

] CTPOIr'0 AOKAa3bIBaTh UJIN OIIPOBCPraTh YTBCPIKICHUA,



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

il CaMOCTOATCIIBHO BUACTD CJICACTBHA IMMOJIYYCHHBIX PC3YJIbTATOB,

0 MPEJICTaBIATh PEe3yNbTaThl HCCIEN0BAaTENbCKOW paboThl mepen mpodecCHOoHaTbHOU
ayAUTOpUEH.

BJIAETh:

l HaBBIKAMM OCBOEHHS 0OJIBIIOr0 00BheMa I/IH(l)OpMaI_II/II/I " pCIICHUA 3aJa4 MaTEMAaTUICCKOT'O
MOACIINPOBAHUSA SKOHOMUKH,

il HaBBIKAMH CaMOCTOSTEILHOMN pa6OTBI 1 OCBOCHHA HOBBIX NJUCIHUIIINH,

l KyanypOﬁ IIOCTAaHOBKHM, aHajin3a M PCIICHUA MAaTCMAaTHYCCKUX W IPUKIAAHBIX 3ajaady,
Tpe6yfoumx A CBOCIO pPCHICHUA HMCIIOJBb30BAHUA MATCMATHYCCKHUX IIOAXOAOB WM MCTOOB
OIITUMH3AlINHU U HpHKHaZ{HOﬁ MAaTCMATUKU,

0 MNpCAMETHBIM A3BIKOM BBIYHCIIMTEILHOM MaTeMaTHKH 1 HaBBIKAMH rpaMOTHOI'O OITMCaHHA
pelIcHrA 3aJa4d U MPCACTABJIICHHUA IMOJTYYCHHBIX PC3YJIbTATOB,

l HaBBIKAMM OCBOEHUS OOJIBIIIOTO 00bEMaA I/IH(bOpMaI_[I/II/I.

TeMbl U pa3jaeiibl Kypca:
1. Mozaenu KOJIJIEKTUBHOTO ITOBE/ICHUS.

Urpsl B HOpManbHOU ¢opme. Tlonstus paBHOBecus mo Homry u ontumansHocTH 1o [lapero.
IIpumepsl Urp: «IujIeMMa 3aKJIFOYEHHOI0», «CEMEHHBIM CIop», «4eT-HeueT». PaBHOBecue 1o
[lIrakkens0epry. Cmemanusie cTpareruu. Teopema pon Helimana o paBHOBECHH B CMEIIaHHBIX
CTpaTerusix B MaTpUYHOM Urpe.

Teopema Hama. Monens onurononuu KypHo.
Mogens Dppoy-Iebpe. [lonsiTe KOHKYpEHTHOTO paBHOBeCHs. 3aK0oH Banbpaca.
[TepBast TeopeMa Teopuu 0J1arocoCTOSTHUS.

Teopema bpayspa. ToyeuHO-MHOXECTBEHHBIE OTOOPaKEHMS W HMX CBOHCTBA (3aMKHYTOCTb,
HOJIYHENPEPBIBHOCTh CBEpXY U cHU3Y). Teopema Kakyranu. Jlemma I'elina-Hukano-/leGpe.

Teopema @anp 131 u crencrBus u3 Hee. BapuannoHHble HepaBeHCTBA. Teopema o
CYIICCTBOBAHNHU PCUICHUA BApUAIITMOHHOT'O HEPABCHCTBA.

Monens Oppoy-Zledpe. KonkypeHnTHOEe paBHOBecue U 3akoH Banbpaca. Mogudukanus GyHkuuii
cnpoca u npemnoxkeHus. CBeAeHHE BOMPOCa O CYIIECTBOBAHUN KOHKYPEHTHOT'O PaBHOBECHUS K
BapHAIlMOHHOMY HEpPaBEHCTBY. 3aMKHYTOCTh OTOOpa)KEHUH crpoca W MpenioxkeHus. Teopema

Oppoy-edpe.
[TepBas u BTOpast TEOpEMbI TECOPHH OJIATOCOCTOSHUSI.

Mojenn KOJUIEKTUBHOTO MpPUHATHS pemieHuid. [IpaBmwiio mojacyera OYKOB M €ro CBOWCTBA.
[Tapanokc Oppoy. Teopema ['n660paa-Catrepryaiita.



Nunexcel HepaBeHcTBa. Kpusas Jlopenua. Teopus Mmaxkopuszanum.
Hanorosslii napagokc O1KBopTa.

CpaBHuUTENbHAs CTaTUKa B MOJEISX SKOHOMHMYECKOTO paBHOBecus. MoJellb KOHKYPEHTHOTO
paBHOBecHsI ¢ GUKCUPOBAHHBIMU 10X0oAaMHU. bromkeTHbIN napagokc. Teopema 0 HEBO3MOXKHOCTH
OIOPKETHOTO MapaJoKca MPH YCIOBUSAX 3aMEHUMOCTH (YHKIMH U30BITOYHOTO CIIPOCA.

Smmku DmxBopTa U banacko. HeenMHCTBEHHOCTh KOHKYPEHTHOTO paBHOBECHS.

2. MOI[CJ'II/I MECXKOTpPACIEBOro OajaHca u TEOPpH HCOTPULATCIIBHBIX MaTPHUII.

Mogens mexotpacieBoro Oanmanca B.B.JleontseBa. IlpomyktuBHble MaTpuisl. Kpurepun
HNPOAYKTUBHOCTH.

Heotpunarensnas o6parumocts maTpuubl (XE-A)u ee cBs3b ¢ MpoAyKTUBHOCTHIO. TeopeMa o
Pa3I0KEHUH PE30IbBEHTHI.

Teopema ®pobenuyca-Ileppona. Onenka TeMnoB cOanaHCHPOBAHHOIO IKOHOMUYECKOTO POCTA.
CgoiictBa uncna @pobenunyca-Ileppona.

Hepaznoxumbie MaTpulsl. CBoiicTBa uncina @pobenunyca-IleppoHa Hepa3zaoKUMON MaTPULIBL.
Teopema 00 yCTOWYUBBIX MaTpULIaX.

neMnoTeHTHbIE aHAJIOIM TEOpPEM O HEOTpHUIATENbHBIX MaTpuuax. bamaHcoBas Mojenb
MHPOPMALMOHHBIX MpoaykToB KanTopoBuua-MakapoBa. 3aiada 00 apOUTpaKHBIX [EMOYKaX Ha
BAJIIOTHBIX pbIHKax. Teopema Adpuarta-Bepuana.

3. Teopm{ HBOﬁCTBCHHOCTH H €€ OKOHOMHYCCKAA HHTCPIIPCTALA.

Teopema [BONCTBEHHOCTH Ui 3a/4ad JIMHEHHOTO MPOTrpaMMHPOBAHUS CO CMEIIaHHBIMU
OTpaHUYEHUSIMU.  YCJIOBHUS  JOMNOJIHAIOIIEH  HEXECTKOCTHM B 33Jadax  JIMHEWHOTO
IPOrpaMMHUpPOBaHUs (HEOOXOAMMBIE U JOCTATOYHBIE YCIOBUS onTUMalibHOCTH). Teopema KyHna-
Takkepa 175 3a7a4 TMHEWHOTO IPOrPaMMUPOBAHUSI.

DKOHOMHYECKAS HUHTCpIIpETAlNA JBOMCTBEHHOCTH. pr)IOBaH TCOpHUA CTOUMOCTH U €€ KpUTHUKA.

JlekoMIo3unys B 3a7a4e 00 ONTUMAJIIBHOM PACIPEISIIEHUH peEcypca MEXKAY PerHOHAMHU.

DKOHOMHYECKAS HUHTCPIIpETAlW NMMPUHIUIIA MaKCUMYMa JJId JIMHEHHON JUHAMHUYECKON MOAEIU
ONTUMAJIBHOT'O 9 KOHOMHWYECKOI'O POCTA.

Onenka 3¢p(HeKTUBHOCTH HOBBIX TEXHOJOTHM.

Teopema MopumuMbl 0 MarucTpaiu. DKOHOMHYECKass WHTepnpeTamus Bektopa Opobdennyca -
[Teppona.

Mopnens Kokca-Pocca-Pybunmreitna. OnieHka CTOMMOCTH OMITHOHA.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHe B JKOHOMHKeE

MaremaTudecKkue MOAeJU JUHAMUKHY TOMYJISIIUAN

Heab AMCHUNIMHBI:

- O3HAKOMJICHHE CJyIIaTreled C OCHOBHBIMH MATEMAaTHYECKMMH METOJIAaMH HCCIICIOBaHUS
MOJIEJIEd OUOJIOTMYECKUX CUCTEM.

3agauu AMCHUIINHBIL:

- IOJy4E€HHE OCHOBOIIOJIATAIOUIMX CBEICHUH M3 Teopuu OuypKaiuii, OCHOB HOCTPOEHHS
MOJEJIEH IIPU HATMYUK UEPAPXUHU XaPAKTEPHBIX BPEMEH, TCOPUHA BOZHUKHOBEHUS IIEPUOIUYECKUX
pelIeHni, UCCIENOBAHMS MOJEIEH XHUIIHMYECTBA M KOHKYpPEeHIMH, Teopun Boabsreppa
KOHCEPBATUBHBIX U JUCCUIIATUBHBIX CHCTEM, O3HAKOMJIEHHE C MOJCISAMHU OMOJIOTMUECKHUX
CHUCTEM, YYUTHIBAIOIIUMY HAINYNE BO3PACTHON U POCTPAHCTBEHHOM CTPYKTYPBI.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILJIMHE (MOYJII0)

B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

O ¢GbyHIaMeHTallbHble TOHATHUS, 3aKOHbI, TEOPUHM KIACCHYECKOH M  COBpPEMEHHOMU
MAaTE€MaTHKU;

O METO/Ibl OpraHU3allM1 IOUCKA MyTeH pelIeHns] BOZHUKAIOIMIUX HaAYYHbIX MTPO0IeM;

O KJIIOYEBbIE METO/Ibl aHAJIN3a HanboJiee ynoTpeOuTeIbHBIX MaTeMaTHYECKUX TEOPUH;

O xapakrep (OpMHUPOBAHMS M Pa3BUTHS CHEKTPAa COBPEMEHHBIX HCCIEAOBAHUN B o0nacTu

MAaTE€MAaTUYCCKOTro MOACIUPOBAHUS.

yMeTb:

0 10JIb30BAThCS CBOMMU 3HAHUSIMU JIJIS1 PEIICHUS JAMEHTAJIbHBIX U MPUKJIAIHBIX 33]1a4;
2

O KOHCTPYMPOBaTh M PEATN30BbIBATh CXEMbl OpPraHMU3ALMM HMCCIENOBAHUN IPHU pEIICHUU

BO3HHUKAIONIUX HAYYHBIX Hp06JICM;

0 pacrnpenensaTh BO3HUKAIOIIUE TTPOOIEMBI 10 CTEMEHU UX 3HAYMMOCTH KaK C TOUYKH 3PEHUS
WX COOTBETCTBHS PeabHO HAOJI01a€MbIM SIBIICHUSIM, TaK M TI0 UX MOJIEITEHON KOPa3MEpHOCTH;

O OpPraHU30BBIBaTh METOJUKH KOHTPOJII TOYHOCTH M MOJHOTHI MOJTY4aeMbIX Hay4YHBIX
pE3yJIbTaTOB,



O OCBaMBaTh HOBBIC MTPEAMETHBIC 00JIACTH, TEOPETHUECKUE TIOIXO0IbI U AKCIIEPUMEHTAIbLHBIE
METOIMKH;

O 3¢ HEKTUBHO HUCHOIH30BATH WH(OPMAIIMOHHBIE TEXHOJIOTHHA U KOMIBIOTEPHYIO TEXHUKY
JUTSL JOCTHOKEHHSI HEOOXOAUMBIX TEOPETHUECKUX U MPUKIATHBIX PE3YyIbTAaTOB.

BJIA/IETh:
0 HaBbIKaMU OCBOEHUS O0JIBIIOT0 00beMa HH(OPMaLIUK;
0 MPE/ICTaBICHUSIMU O MeXaHu3Max (OpMUPOBaHUS HHGOPMAIMOHHOTO M PECYPCHOTO

o0ecrieyeHns, HEOOXOIUMOT0 TIPU PEIICHUH MPUKJIAAHBIX U TEOPETHUECKUX PoOIeM,

O HaBBIKAMHU CAMOCTOSITENIbHON paboThI B 1aboparopuu, onbianoreke u Murepuere;

O KYJIBTYpOH HaKOIIJIEHUs OIbITAa IOCTAHOBKU U MOJIEIMPOBAHUS IPAKTUYECKUX 3a/1a4;

O HaBBIKAMU TPAaMOTHOW 0OpaOOTKH M COMOCTABIICHUS TEOPETHYECKUX M (PAKTHUECKHX
JTAaHHBIX;

O IIPAKTUKON CAMOCTOSITEIILHOIO UCCIIEA0BAHMS U PEILICHHs TEOPETHUECKUX U MPUKIIATHBIX
3ajay.

TeMbl U pa3jeiibl Kypca:
1. MaTemaTtuyeckue MoJen OUOJIOTHYECKUX CUCTEM C BO3PACTHON CTPYKTYPOIL.

Beenenne. OcobeHHOCTH yueTa (PaKTOPOB CTPYKTYPHUPOBAHHOCTH B OHMOJIOTHUECKUX MOJEIISX.
XapakTep NpUMEHSIEMOI0 MaTEMaTUYECKOI 0 anrapara.

Mogenu ¢ Bo3pacTHOM cTpykTypoil. JluckperHas crpyktypa. Moaens Jlecon. O0oOmeHus
moaenu Jlecnu. Mogenu JledpkoBuua u Jlorogera. buonornueckuif nmoreHuan B AUCKPETHBIX
MOJEIIAX PACHPEIEICHHBIX MOMYIIALNMN.

Mogenu ¢ HenmpepbIBHON BO3pacTHOM CTpykTypoil. JluneitHas mopenb JloTku. IIpoGremsl
MOJICIUPOBAHUSA B ieMOrpaduu.

Henmuneintnaa monens Jlotku. BzauMonencTBue HECKOIBKUX BUAOB C HENMPEPBIBHOM BO3PACTHOMU
CTPYKTYpOil.

2. MeTopl aHaNM3a HETMHEHHBIX MapaboIMUeCKUX YpaBHEHHM.

Mogenu OGuocHcTeM C MPOCTPAHCTBEHHON CTPYKTYpoil. Juddy3noHHbIe ciydaiiHble MpoLecchl
u ypaBHeHHs KonmMoroposa.

KoppekTtHas pa3pemnmMocTts napadoindeckux KpaeBbix 3a1ad. [IpuHimn makcumyma.

Cucrembl ypaBHeHMH Tuma «peakius — auddysus». CBA3b ¢ TOUYEUHBIMH CHCTEMaMH.
MOHOTOHHOCTB PELICHUM.

3. YpaBHeHuUs «peakiuu — Tupdy3um».



ACUMNTOTHYECKOE TIOBEACHUE PpEIIEHUH OJHOTO YpPaBHEHHsS «peakuuu — JuGpy3un».
HeycToiunBOCTb CTALIMOHAPHBIX HEIIOCTOSIHHBIX PELLICHUM.

[TpocTpaHCTBEHHBIE CTPYKTYpHI B citydae 3agaun Jupuxiie. O0nacT MPUTSKEHHUS YCTONIHBBIX
pacrpeeneHui.

[ToHsiTHE O JOMUHHUPYIOIIIEM paBHOBECHH. TeopeMa 0 CTaOMIM3aliu IS peieHni 3aaauu Komu.

Pemenuss tuma Oerymiedt BomHBL. MHHHMAanbHas CKOPOCTh PACHpPOCTPAHEHUS BO3MYIICHHIA.
KonmoropoBckas u tpurrepHas BosiHa. Kpurepum cymecrBoBanus. llemouku BomH. HMx
Ounosoruueckasl UHTEpIpeTarus.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (PU3UKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

MaTteMaTHUYeCKHE MOJAC/IN MEXAaHUKH CIVIOIIHBIX Cpea

Heab AMCHUNIMHBI:

OcBoenue COBpPCMCHHBIX MCTOJO0B MATCMATHYCCKOI'0 MOICIMPOBAHHA MCXAHUKH CIIIOIIHBIX
cpen.

3agauu AMCHUIINHBIL:

N3yuenne 0a30BBIX MPUHIMIIOB COBPEMEHHBIX IMOJIXO0J0B MAaTEMAaTHYECKOTO MOJCIMPOBAHUS K
33/1a4aM MEXAaHUKH CIUIOIIHBIX Cpell, BKJIOYas 3aJa4¥ I'MAPOAVMHAMUKH, Ta30BOM JUHAMUKHU U
TBepaoro nepopmupyemMoro teia. OCBOCHHE METOAOB pEIICHHS MPHUKIATHBIX 3a1ad C
UCTIOJIF30BAaHUEM MAaTEMaTHYECKOT0 anmnapaTa OOBIKHOBEHHBIX TU(PepeHINaTbHBIX YPaBHEHHIH,
YPAaBHEHUH B YaCTHBIX IIPOU3BOAHBIX U TEH30PHOI'O aHAIU3A.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILJIMHE (MOYJII0)
B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

ITpuHuMnB nocTpoeHus mareMarndeckux mozaenein MCC.

OcHOBHBIE MaTeMaTUYECKHE TOCTAHOBKM 3ajjau TUJIPOJUHAMMKH, Ta30JAMHAMUKH U TEOPUU
YIPYTOCTH.

yMeThb:

BbIBOIUTE OCHOBHBIE ypaBHEHUS 3a/ay TUAPOJAMHAMUKH, Ta30IMHAMUKNA U TEOPUHU YIIPYTOCTH,
MCIIONIb30BaTh 0a30BbIe MPUHIIUIBI MaTeMaTHueckoro mojnenupoBanuss B MCC mnpu pemieHun
3a7ad.

BJAaJ€Th:

MareMaTH4eCKUM arnraparomM BKJIKOYas OOBIKHOBEHHBIC ,Z[I/I(I)(l)epeHI_II/IaHLHLIC YpaBHCHUA,
YpaBHCHUA B YaCTHBIX IPOU3BOJHBIX, TGHBOpHHﬁ aHaJn3.

TeMbl U pa3jeiibl Kypca:



1. YpaBuenus Ditnepa.
OCHOBHBIE ITIOHATHUSA U IIPUMHUHCHUC.

2. Unrerpan beprymu 11 HecoxuMmaemon xuakocTd. MaTerpan beprymm 1uist annabaTuyecKux
TEYEHUH.

BriBon naBapranToB bepHyimu 1151 HeC)KMMaeMON )KUIKOCTH M aadaTUYeCKUX TCUCHHH.
3. ®opma Tpybok Toka. MaTerpan Kommu-Jlarpanxka.

BbIBOJ, OCHOBHBIE TIOHATHUS U IPUMUHEHUE.

4. Ilnockue 0e3BUXPEBBIC YCTAHOBUBIIUECS TEUCHUS UACATHbHOM HEC)KUMAEMOMN KUIKOCTH.
OcHOBHBIE TOHATHSA O IJIOCKUX O€3BUXPEBBIX YCTAHOBUBIIUXCS TEYCHUSIX.

5. KomrutekcHbIi TOTEHITUaT 00TeKaH!sI IUITHH]IPA.

Hcnonp30BaHne METOJ]a KOMILIEKCHBIX TOTEHLIUAIOB JUIs 331a4i OOTEKaHUs LIWINHIPA.

6. MeToa KOHGOPMHBIX OTOOPaKEHUH.

[lonsitTue 0 wMeTone KOH(POPMHBIX OTOOpaKEHWW W €ro HCIOJIb30BAHHME [JIsi ONMHCAHUS
TUJPOJMHAMUYECKUX TEYEHUN.

7. ®opmyna Yamisiruna-biasnyca.

BoiBoa popmyssl Hamnsirnna-biaysuyca u ee ananus.

8. Buxpesble IBUKEHUS UACATbHON KUAKOCTH.

AHanu3 ¥ NpuMepbl BUXPEBBIX TEUEHUHN UAEATbHON KUIKOCTH.

9. Onpenenenne BEKTOpa CKOPOCTH IO 3aJaHHOMY IIOJIIO BUXPS U AUBEPreHIINHU.

BriBo1 MaTeEMaTHUECKOM 3aBUCUMOCTH U €€ aHAJIU3.

10. 3amKHyTas cucTeMa ypaBHEHUH AJI1 HBIOTOHOBCKOM KHMJIKOCTH.

BrIBOJ cuCTEMBI YpaBHEHH JIJI1 HBIOTOHOBCKOW KUJKOCTH, UCCIIEIOBAHNE €€ CBOMCTB.

11. duccunatuBHas QyHKIMSL.

[TonsiTve 06 ONMMCAHUU JUCCUNIATUBHBIX MPOLIECCOB.

12. TouHble perieHns CUCTEMBI BA3KOM KUKOCTH.

[Tpumeprl MaTeEMaTHYECKUX TOCTAHOBOK 3a/1a4, TOIYCKAIOIINX TOYHBIE PELICHUS U UX aHAJIU3.
13. Teuenue BSI3KOM KMIKOCTH MpHU O0IbIINX yuciax PeiiHoabaca.

AHa/n3 XapakTepHBIX OTIMYUN TEUSHHS BA3KOU KUKOCTHU MpH OoNbIIKX yncnax PeitHonbca.
14. YpaBHeHuUs TEOPUH YIPYTOCTH.

OcHOBHbIE IOHATHS U YpaBHEHUS TEOPUH YIIPYTOCTH.

15. YpaBHeHuUs: TEpMOYIIPYTOCTH.

OcHOBHBIE IOHATHS U ypaBHEHUS] TEOPUH TEPMOYIPYTOCTH.



16. Teopus nedopmaruii. Terzop nedhopmaruu Komu ['puna. Tenzop nedopmaruu AnbMaHCH.

@usnyeckuil CMBICI KOMIIOHEHT TeH30pa naedopmarnuu. TeH3op ckopocreil nedopmannmy,
($u3nUeCKnil CMBICT €r0 KOMIIOHEHT.

VYpaBuenue coBmectHocTH Aehopmanuii CeHn-Benana. Pacmpenenenue ckopocTeid B KHUIKOU
yacruile. Teopema ['enbmrosbla.

17. InHamMuyeckue BeTUYMHbI U TUHAMUYECKUE YPAaBHEHUSI MEXAHUKU CILIONI-HOM Cpe/ibl. 3aKOH
COXpaHEHHUs MacChl. Y paBHEHHE HEPA3PBIBHOCTH B MIEPEMEHHBIX Jijepa u Jlarpanxka.

MaccoBble 1 IOBEpXHOCTHBIE cuibl. Hanpspkenue Ha mromanke. [punnun Hanpspkenus Komm.
3aBUCHUMOCTh BEKTOpa HAIpPsDKEHHUS OT OpHEHTAlMM IUIOU[aJKU. TeH30p HaIpshKeHUH.
®dusnueckue COCTABIAIOIIME TEH30pa HanpsbkeHWH. TeH30pHas IOBEPXHOCTh TEH30pa
HaIIpSDKEHUH, TVIaBHBIE OCU U TJIaBHBIE KOMIIOHEHTHI T€H30pa HANPSKCHHUM, UX MEXaHUYECKUN
CMBbICII. MakcUMalbHbIE KacaTeJIbHbIC HAIIPSKEHUS.

18. TeopeMa KoJIMUECTBA JBHXKCHUS.

VpaBHEHUS ABWKCHUS CIUIOLUIHOW Cpelbl B HANPSDHKCHUSAX JUISI KOHEUYHBIX OOBEMOB CILIONIHOM
cpensl U B quddepeHnn-aipHoi hopme.

19. Teopema 00 U3MEHEHUN MOMEHTA KOJIMYECTBA JIBHXKCHHUS.

CI/IMMeTpI/ISI TCH30pa HaprI)KCHI/Iﬁ B ClIydac OTCYTCTBUA BHYTPCHHUX MOMCHTOB KOJHWYCCTBA
ABWIKCHUA U BHYTPCHHUX MACCOBBIX U IMMOBEPXHOCTHBIX I1ap.

20. Teopema KHUBBIX CHIL
PaboTa BHyTpeHHUX NMOBEPXHOCTHBIX CHJI. 3aKOH COXPaHEHHsI MEXaHUYECKOM SHEPIHH.

21. TeopeMa HUMITYJIbCOB U MOMCHTOB KOJIMUCCTBA IBUKCHHUS B I/IHTel"paJ'IBHOI\/'I (1)0pMe. TeH30p
IMJIOTHOCTH IMOTOKA UMITYJIbCA.

Omnpenenenue o0IIel CHIIBI peakliuu MOMEHTa U "0oT/1aBaeMoil" moTokoM sHepruu. Cuia peakiuu
KUJKOCTH, TeKyIen B Tpyoe. [Tapagokc Jlanmambepa. 3amaga 0 KOcOM HaTEKaHUU TUIOCKOW CTPYH
HEC)KUMAEMOM KHUIKOCTH Ha CTEHKY. Y paBHEHMsI JBH)KEHUS B IepeMeHHbIX Jlarpanxa.

22. IlepBoe Hauano TEpPMOAUHAMHUKH.

3aKOH COXpaHEHMs SHEPruu. YpaBHEHUE DHEPTUU U ypaBHEHUE MPUTOKA Tera JUIsl CILIOIIHOM
Cpe.ibl sl KOHEYHBIX 00bEMOB U B AU depeHnanbHol popMme.

23. Bropoe Ha4yajlo TEPMOJINHAMUKH.

OOpatuMbie W HeoOpaTUMbIe TMporecchl. [IpuMeHeHHe BTOPOTO Hadala TEPMOIMHAMHKH K
HeoOpaTHMMBIM TpOIeccaM B TIPOU3BOJBHBIX Cpelax, cojepKallee TOHATHE OSHTPOIHH.
ToxnectBo ['m60ca. YpaBHeHnue OanaHca SHTPONUU JJII KOHEYHOTO WHIIMBHIYAIBHOTO O00BheMa
crutomHOM  cpenbl.  uddepeHnmanbHoe ypaBHEHHE BTOPOIO 3aKOHA TEPMOJUHAMHKH.
[Tpon3BOJCTBO SHTPONUU 3a CYET BI3KOCTH H TEIUIONPOBOAHOCTH. HeoTpuiareabHOCTH
K02 PUITMEHTOB BA3KOCTH U TETUIOMPOBOIHOCTH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

MaTteMaTHUYeCKHE MOJAC/IM MEXAaHUKH CIVIOIIHBIX Cpex

Heab AMCHUNIMHBI:

OcBoenue COBpPCMCHHBIX MCTOJO0B MATCMATHYCCKOI'0 MOICIMPOBAHHA MCXAHUKH CIIIOIIHBIX
cpen.

3agauu AMCHUIINHBIL:

N3yuenne 0a30BBIX MPUHIMIIOB COBPEMEHHBIX IMOJIXO0J0B MAaTEMAaTHYECKOTO MOJCIMPOBAHUS K
3a/1a4aM MEXAaHUKH CIUIOIIHBIX CPel, BKJIOYas 3aJa4d TMAPOJMHAMUKH, Fa30BOM JTUHAMHUKHU U
TBepaoro nepopmupyemMoro teia. OCBOCHHE METOAOB pEIICHHS MPHUKIATHBIX 3a1ad C
UCTIOJIF30BAaHUEM MAaTEMaTHYECKOT0 anmnapaTa OOBIKHOBEHHBIX TU(PepeHINaTbHBIX YPaBHEHHIH,
YPAaBHEHUH B YaCTHBIX IIPOU3BOAHBIX U TEH30PHOI'O aHAIU3A.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHHUILIMHE (MOYJIIO)
B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

ITpuHuMnB nocTpoeHus mareMarndeckux mozaenein MCC.

OcHOBHBIE MaTeMaTUYECKHE TOCTAHOBKM 3ajjau TUJIPOJUHAMMKH, Ta30JAMHAMUKH U TEOPUU
YIPYTOCTH.

yMeTb:

BrIBOOUTE OCHOBHEIE YpaBHCHUA 3adad r'MAPOAWUHAMUKHU, I'a30JJUHAMHUKU U TCOPUU YIIPYTI'OCTH,
HCIIOJB30BaTh 0a30BEIC MNPUHIHUIBI MAaTEMATUYCCKOTO MOICIUPOBAHUSA B MCC IIpu peIICHUU
3aaad.

BJAaJ€Th:

MareMaTH4eCKUM arnraparomM BKJIKOYas OOBIKHOBEHHBIC ,Z[I/I(I)(l)epeHI_II/IaHLHLIC YpaBHCHUA,
YpaBHCHUA B YaCTHBIX IPOU3BOJHBIX, TGHBOpHHﬁ aHaJn3.

TeMbl U pa3jeiibl Kypca:



1. YpaBuenus Ditnepa.
OCHOBHBIE ITIOHITHUS U IIPUMHUHCHUC.

2. Unrerpan beprymu 11 HecoxuMmaemon xuakocTd. MaTerpan beprymm 1uist annabaTuyecKux
TEYEHUH.

BoiBo nHBapuanToB bepHymm uist HECKUMAEMON KUAKOCTU U alnadaTUYECKUX TEUEHUH.
3. ®opma Tpybok Toka. MaTerpan Kommu-Jlarpanxka.

BbIBOJ, OCHOBHBIE TIOHATHUS U TPUMUHEHUE.

4. Ilnockue 0e3BUXPEBBIC YCTAHOBUBIIUECS TEUCHUS UACATHbHOM HEC)KUMAEMOMN KUIKOCTH.
OcHOBHBIE TOHATHUSA O IIOCKUX O€3BUXPEBBIX YCTAHOBUBIIUXCS TCUCHUSX.

5. KomrutekcHbIi TOTEHITUaT 00TeKaH!sI IUITHH]IPA.

Hcnonp30BaHne METOJ]a KOMILIEKCHBIX TOTEHLUAIOB Ul 3a/1a4l 00TeKaH!s IUJIUHAPA.

6. MeToa KOHGOPMHBIX OTOOPaKEHUH.

[lonsitTue 0 wMeTone KOH(POPMHBIX OTOOpaKEHWW W €ro HCIOJIb30BAHHME [JIsi ONMHCAHUS
TUJPOJIMHAMUYECKUX TEUEHUN.

7. ®opmyna Yamisiruna-biasnyca.

BoiBoa popmyssl Hamnsirnna-biaysuyca u ee ananus.

8. BuxpeBble IBHKEHUS U1€aTbHON KHUIKOCTH.

AHanu3 ¥ NpuMepbl BUXPEBBIX TEUEHUHN UAEATbHON KUIKOCTH.

9. Onpenenenre BEKTOpAa CKOPOCTH MO 3aJaHHOMY IOJII0 BUXPS U IUBEPIEHLIUH.

BriBo1 MaTeEMaTHUECKOM 3aBUCUMOCTH U €€ aHAJIU3.

10. 3amKHyTas cucTeMa ypaBHEHUH AJI1 HBIOTOHOBCKOM KHMJIKOCTH.

BrIBOJ cuCTEMBI YpaBHEHH JIJI1 HBIOTOHOBCKOW KUJKOCTH, UCCIIEIOBAHNE €€ CBOMCTB.

11. duccunatuBHas QyHKIMSL.

[TonsiTve 06 ONMMCAHUU JUCCUNIATUBHBIX MPOLIECCOB.

12. TouHble perieHns CUCTEMBI BA3KOM KUKOCTH.

[Tpumeprl MaTeMaTHYECKMX TOCTAHOBOK 3a/a4, IOIYCKAIOIINUX TOYHBIE PELIECHUS U X aHAJIU3.
13. Teuenue BSI3KOM KMIKOCTH MpHU O0IbIINX yuciax PeiiHoabaca.

AHalu3 XapakTepHBIX OTIUYUN TEUSHUS BA3KON JKUKOCTH MpH O0NbIIKX yrciax PeitHombaca.
14. YpaBHeHuUs TEOPUH YIPYTOCTH.

OcHOBHbIE IOHATHS U YpaBHEHUS TEOPUH YIIPYTOCTH.

15. YpaBHeHuUs: TEpMOYIIPYrOCTH.

OcHOBHBIE IOHATHS U ypaBHEHUS] TEOPUH TEPMOYIPYTOCTH.



16. Teopus nedopmaruii. Terzop nedhopmaruu Komu ['puna. Tenzop nedopmaruu AnbMaHCH.

@usnyeckuil CMBICI KOMIIOHEHT TeH30pa naedopmarnuu. TeH3op ckopocreil nedopmannmy,
($u3nUeCKnil CMBICT €r0 KOMIIOHEHT.

VYpaBuenue coBmectHocTH Aehopmanuii CeH-Benana. Pacmpenenenue ckopocTeid B KHUIKOU
yacruile. Teopema ['enbmrosbla.

17. lunamuveckue BeTUYUHbBI U IMHAMUYECKUE YPAaBHEHHSI MEXaHUKHU CIUIONI-HOM cpebl. 3aKoH
COXpaHEHMs MacChl. Y paBHEHHE HEPa3pPbIBHOCTH B MIEPEMEHHBIX Ditniepa u Jlarpanxa.

MaccoBble 1 IOBEpXHOCTHBIE cuibl. Hanpspkenue Ha mromanke. [punnun Hanpspkenus Komm.
3aBUCHUMOCTb BEKTOpa HAIPsDKEHHS OT OpHEHTAlMU IUIOUaAKU. TEeH30p HalpsKEHWMH.
®dusnueckue COCTABIAIOIIME TEH30pa HanpsbkeHWH. TeH30pHas IOBEPXHOCTh TEH30pa
HaIIpSDKEHUH, TVIaBHbIE OCU U TJIaBHBIE KOMIIOHEHTHI T€H30pa HANPSKCHHUM, UX MEXaHU4ECKUU
CMBbICII. MakcUMalbHbIE KacaTeJIbHbIC HAIIPSKEHUS.

18. TeopeMa KoJIMUECTBA JBHXKCHUS.

VpaBHEHUS ABWKCHUS CIUIOUIHOW Cpelbl B HANPSKCHUSAX JUISI KOHEUHBIX OOBEMOB CILIONIHOM
cpensl U B quddepeHnn-aipHoi hopme.

19. Teopema 06 U3MEHEHUH MOMEHTA KOJIMYECTBA ABUKCHUSI.

CI/IMMeTpI/ISI TCH30pa HaprI)KCHI/Iﬁ B ClIydac OTCYTCTBUA BHYTPCHHUX MOMCHTOB KOJHWYCCTBA
ABWIKCHUA U BHYTPCHHUX MACCOBBIX U IMMTOBECPXHOCTHBIX I1ap.

20. Teopema KHUBBIX CHIL
PaboTa BHyTpEeHHUX MOBEPXHOCTHBIX CHJI. 3aKOH COXPAaHEHMsI MEXaHUYECKOM SHEPIHH.

21. TeopeMa HUMITYJIbCOB U MOMCHTOB KOJIMUCCTBA IBUKCHHUS B I/IHTel"paJ'IBHOI\/'I (1)0pMe. TeH30p
IMJIOTHOCTH IMOTOKA UMITYJIbCA.

Omnpenenenue o01Iel CHIIBI peakliui MOMEHTa U "0oT/1aBaeMoil" moTokoM sHepruu. Cuia peakiuuu
KUJKOCTH, TeKyIen B Tpyoe. [Tapagokc JlamamOepa. 3agaya 0 KOCOM HATEKAHUH TIOCKON CTPYH
HEC)KUMAEMOM KHUIKOCTH Ha CTEHKY. Y paBHEHMsI JBH)KEHUS B IepeMeHHbIX Jlarpanxa.

22. IlepBoe Hauano TEPMOAMHAMHUKH.

3aKOH COXpaHEHMs SHEPruu. YpaBHEHUE DHEPTUU U ypaBHEHUE MPUTOKA Tera JUIsl CILIOIIHOM
Cpe.ibl UIsl KOHEUHBIX 00bEMOB U B U] pepeHnanbHol popMe.

23. Bropoe Ha4yajlo TEPMOJINHAMUKH.

OOpatuMmbie W HeoOpaTUMbIC TMporecchl. [IpuMeHeHHe BTOPOTO Hadala TEPMOJAWHAMHKU K
HeoOpaTHMMBIM TpOIeccaM B TIPOU3BOJBHBIX Cpelax, cojepKallee TOHATHE OSHTPOIHH.
ToxnectBo ['m60ca. YpaBHeHue OanaHca SHTPOMHUH JJII KOHEUHOTO WHIWBUIYAIBHOTO 00bheMa
crutomHOM  cpenbl.  uddepeHnmanbHoe ypaBHEHHE BTOPOIO 3aKOHA TEPMOJUHAMHKH.
[Tpon3BOJCTBO SHTPOIUU 3a CYET BSI3KOCTH W TEILIONPOBOJHOCTH. HeoTpHmareasHOCTh
K02 PUITMEHTOB BA3KOCTH U TETUIOMPOBOIHOCTH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3uka, KOMINbIOTEPHbIE TEXHOJIOTHH U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

MaTteMaTHUYeCKHE MOJAC/IN MEXAaHUKH CIVIOIIHBIX Cpea

Heab AMCHUNIMHBI:

OcBoenue COBpPCMCHHBIX MCTOJO0B MATCMATHYCCKOI'0 MOICIMPOBAHHA MCXAHUKH CIIIOIIHBIX
cpen.

3agauu AMCHUIINHBIL:

N3yuenne 0a30BBIX MPUHIUIIOB COBPEMEHHBIX IOJXO0J0B MAaTEMATHUYECKOTO MOJICIUPOBAHUS K
33/1a4aM MEXAaHUKH CIUIOIIHBIX Cpell, BKJIOYas 3aJa4¥ I'MAPOAVMHAMUKH, Ta30BOM JUHAMUKHU U
TBepaoro nepopmupyemMoro teia. OCBOCHHE METOAOB pEIICHHS MPHUKIATHBIX 3a1ad C
UCTIOJIF30BAaHUEM MAaTEMAaTHYECKOTO anmnapaTa OOBIKHOBEHHBIX TU(PepeHIINATbHBIX YPaBHEHHIH,
YPAaBHEHUH B YaCTHBIX IIPOU3BOAHBIX U TEH30PHOI'O aHAIU3A.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILJIMHE (MOYJII0)
B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

[TpuHIMNBI MocTpoeHus mareMatndyeckux moaeneit MCC.

OcHOBHBIE MaTeMaTUYECKHE TOCTAHOBKM 3ajjau TUJIPOJUHAMMKH, Ta30JAMHAMUKH U TEOPUU
YIPYTOCTH.

yMeThb:

BrIBOOUTE OCHOBHEIE YpaBHCHUA 3adad r'MAPOAWUHAMUKHU, I'a30JJUHAMHUKU U TCOPUU YIIPYTI'OCTH,
HCIIOJB30BaTh 0a30BEIC MNPUHIHUIBI MAaTEMATUYCCKOTO MOICIUPOBAHUSA B MCC Ipu pCHICHUU
3aaad.

BJAaJ€Th:

MareMaTH4eCKUM arnraparomM BKJIKOYas OOBIKHOBEHHBIC ,Z[I/I(I)(l)epeHI_II/IaHLHLIC YpaBHCHUA,
YpaBHCHUA B YaCTHBIX IPOU3BOJHBIX, TGHBOpHHﬁ aHaJn3.

TeMbl U pa3jeiibl Kypca:



1. YpaBuenus Ditnepa.
OCHOBHBIE ITIOHITHUS U IIPUMHUHCHUC.

2. Unrerpan beprymu 11 HecoxuMmaeMon xKuakocTu. MaTerpan beprysum mis annabaTuyeckux
TEYEHUH.

BriBon naBapranToB bepHyimu 1151 HeC)KMMaeMON )KUIKOCTH M aadaTUYeCKUX TCUCHHH.
3. ®opma Tpybok Toka. MaTerpan Kommu-Jlarpanxka.

BbIBOJ, OCHOBHBIE TIOHATHUS U TPUMUHEHUE.

4. IInockue 0e3BUXPEBBIC YCTAHOBUBILIKECS TEUEHUS UICATBHON HEC)KUMAEMOU KUJKOCTH.
OcHOBHBIE TOHATHSA O IJIOCKUX O€3BUXPEBBIX YCTAHOBUBIIUXCS TEYCHUSIX.

5. KomrutekcHbIi TOTEHITUaT 00TeKaH!sI IUITHH]IPA.

Hcnonp30BaHne METOJ]a KOMILIEKCHBIX TOTEHLUAIOB Ul 3a/1a4l 00TeKaH!s IUJIUHAPA.

6. MeTtoa KOHGOPMHBIX OTOOPAKECHUH.

[lonsitTue 0 wMeTone KOH(POPMHBIX OTOOpaKEHWW W €ro HCIOJIb30BAHHME [JIsi ONMHCAHUS
TUJPOJMHAMUYECKUX TEYEHUN.

7. ®opmyna Yamisiruna-biasnyca.

BoiBoa popmyssl Hamnsirnna-biaysuyca u ee ananus.

8. BuxpeBble IBHKEHUS U1€aTbHON KHUIKOCTH.

AHanIu3 ¥ NpUMeEpPbl BUXPEBBIX TEUEHNN UACATBHOU KUAKOCTH.

9. Onpenenenne BEKTOpa CKOPOCTH IO 3aJaHHOMY IIOJIIO BUXPS U AUBEPreHIINHU.

BriBo1 MaTeEMaTHUECKOM 3aBUCUMOCTH U €€ aHAJIU3.

10. 3amKHyTas cucTeMa ypaBHEHUH AJI1 HBIOTOHOBCKOM KHMJIKOCTH.

BbIBOJ cCTEMBI YpaBHEHHMI JUUIs1 HBIOTOHOBCKOM KUJKOCTH, UCCIIETOBAHNE €€ CBOWCTB.

11. duccunatuBHas QyHKIMSL.

[TonsiTve 06 ONMMCAHUU JUCCUNIATUBHBIX MPOLIECCOB.

12. TouHble perieHns CUCTEMBI BA3KOM KUKOCTH.

[Tpumeprl MaTeMaTHYECKMX TOCTAHOBOK 3a/a4, IOIYCKAIOIINUX TOYHBIE PELIECHUS U X aHAJIU3.
13. Tedenue BA3KOM KMIKOCTH MPHU OOJBIIKX unciax PeitHonbca.

AHa/n3 XapakTepHBIX OTIMYUN TEUSHHS BA3KOU KUKOCTHU MpH OoNbIIKX yncnax PeitHonbca.
14. YpaBHeHuUs TEOPUH YIPYTOCTH.

OcHOBHbIE IOHATHS U YpaBHEHUS TEOPUH YIIPYTOCTH.

15. YpaBHeHuUs: TEpMOYIIPYrOCTH.

OcHOBHBIE IOHATHS U ypaBHEHUS] TEOPUH TEPMOYIPYTOCTH.



16. Teopus nedopmaruii. Terzop nedhopmaruu Komu ['puna. Tenzop nedopmaruu AnbMaHCH.

@usnyeckuil CMBICI KOMIIOHEHT TeH30pa naedopmarnuu. TeH3op ckopocreil nedopmannmy,
($u3nUeCKnil CMBICT €r0 KOMIIOHEHT.

VYpaBuenue coBmectHocTH Aehopmanuii CeH-Benana. PacmpeneneHue ckopocTeid B KHIKOU
yacruile. Teopema ['enbmrosbla.

17. InHamMuyeckue BeTUYMHbI U TUHAMUYECKUE YPAaBHEHUSI MEXAHUKU CILIONI-HOM Cpe/ibl. 3aKOH
COXpaHEHHUS MacChl. Y paBHEHUE HEPA3PBIBHOCTH B IMIEPEMEHHBIX Jijepa u Jlarpanxa.

MaccoBble 1 TOBEpXHOCTHBIE cuibl. Hanpsokenue Ha mutomaake. [Ipuanun Hanpsokenus Komm.
3aBUCHUMOCTh BEKTOpa HAIpPsDKEHHUS OT OpHEHTAlMM IUIOU[aJKU. TeH30p HaIpshKeHUH.
®dusnueckue COCTABIAIOIIME TEH30pa HanpsbkeHWH. TeH30pHas IOBEPXHOCTh TEH30pa
HaIIPSDKEHUH, IVIABHBIE OCH W IJIaBHBIE KOMIIOHEHTHI TE€H30pa HAINPSIKCHUM, UX MEXaHUYECKUU
CMBbICII. MakcUMalbHbIE KacaTeJIbHbIC HAIIPSKEHUS.

18. TeopeMa KoJIMUECTBA JBHXKCHUS.

VpaBHEHUS ABWKCHUS CIUIOLUIHOW Cpelbl B HANPSDHKCHUSAX JUISI KOHEUYHBIX OOBEMOB CILIONIHOM
cpensl U B quddepeHnn-aipHoi hopme.

19. Teopema 06 U3MEHEHUH MOMEHTA KOJIMYECTBA JBUKCHUS.

CI/IMMeTpI/ISI TCH30pa HaprI)KCHI/Iﬁ B ClIydac OTCYTCTBUA BHYTPCHHUX MOMCHTOB KOJHWYCCTBA
ABWIKCHUA U BHYTPCHHUX MACCOBBIX U IMMOBEPXHOCTHBIX I1ap.

20. Teopema KHUBBIX CHIL
PaboTa BHyTpEeHHUX MOBEPXHOCTHBIX CHJI. 3aKOH COXPAaHEHMsI MEXaHUYECKOM SHEPIHH.

21. TeopeMa HUMITYJIbCOB U MOMCHTOB KOJIMYUCCTBA IBUKCHUS B I/IHTerpaJIBHOP'I Q)opMe. T6H30p
IMJIOTHOCTH IMOTOKA UMITYJIbCA.

Omnpenenenue o0IIel CHIIBI peakliuu MOMEHTa U "0oT/1aBaeMoil" moTokoM sHepruu. Cuia peakiuu
KUJKOCTH, TeKyIen B Tpyoe. [Tapagokc JlamamOepa. 3agada 0 KOCOM HATEKaHUH TUIOCKOM CTPyH
HEC)KUMAEMOM KHUIKOCTH Ha CTEHKY. Y paBHEHMsI JBH)KEHUS B IepeMeHHbIX Jlarpanxa.

22. IlepBoe Hauano TEpPMOAUHAMHUKH.

3aKOH COXpaHEHMs SHEPruu. YpaBHEHUE DHEPTUU U ypaBHEHUE MPUTOKA Tera JUIsl CILIOIIHOM
Cpe.ibl UIsl KOHEUHBIX 00bEMOB U B U] pepeHnanbHol popMe.

23. Bropoe Hauano TepMOJMHAMUKH.

OOpatuMbie W HeoOpaTUMbIe TMporecchl. [IpuMeHeHHe BTOPOTO Hadala TEPMOIMHAMHKH K
HeoOpaTHMMBIM TpOIeccaM B TIPOU3BOJBHBIX Cpelax, cojepKallee TOHATHE OSHTPOIHH.
ToxnectBo ['m60ca. YpaBHeHue Oanmanca SHTPONHUU JJII KOHEUHOTO WHIWBHUIYAIBHOTO 00BeMa
crutomHOM  cpenbl.  uddepeHnmanbHoe ypaBHEHHE BTOPOIO 3aKOHA TEPMOJUHAMHKH.
[Tpon3BOJCTBO SHTPONUU 3a CYET BI3KOCTH H TEIUIONPOBOAHOCTH. HeoTpuiareabHOCTH
K02 PUITMEHTOB BA3KOCTH U TETUIOMPOBOIHOCTH.



AHHOTAUMH K pa004YuM NPOrpaMmMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe Mo/eTHPOBaHHE B JKOHOMUKeE

MarteMaTHUYecKHe MOJAC/IH TPAHCHOPTHBIX CUCTEM

Heab AMCHUNIMHBI:

O3HaKOMJICHHE CTYACHTOB C OCHOBHBIMU MATCMATHYCCKUMHU MOACIKIMU U MCTOJAMHU,
MMPUMCHACMBIMH IJId aHAJIM3a TPAHCIIOPTHBIX CUCTEM.

3agauu AMCHUIINHBIL:

M JaTb CBCACHUS 00 OCHOBHBIX 3ala4yax B aHaJIMU3C TPAHCIOPTHBIX CUCTEM U OCHOBHBIX
noaxoJax K pCuICHUIO 3TUX 3aaa4, OCHOBAHHBIX HA IPUMCHCHUU MATCMATHUYCCKUX MOI[CJICfI;

® O3HAKOMUTB CTYACHTOB C MCTOAAMHU IIPOrHO3a TPAHCIOPTHBIX U MACCAKUPCKUX ITOTOKOB
B TPAHCIIOPTHBIX CHUCTEMAX IropoaoB U PCrUOHOB;

d O3HAKOMUTH CTYIICHTOB C OCHOBaAMu TeOpI/II/I TpaHCHOpTHOFO II0TOKa, KakK (1)I/I3I/I‘-IGCKOFO
00BEKTA CO CIIOKHON HEIMHESHHON JUHAMUKOM;

® O3HAKOMUTHL  CTYACHTOB C OCHOBHBIMHM  KJIaCCaMHM  MAaTCMAaTHYCCKHX MOI[GJ'IGﬁ
TPAHCIIOPTHBIX IMOTOKOB.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00yYeHHS MO JTUCHHUILINHE (MOAYJIIO)

B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI

3HATh:

- KJ'IaCCI/I(i)I/IKaHI/IIO OCHOBHBIX 3a/la4 1 MECTOA0B MOACITIUPOBAHUA TPAHCIIOPTHBIX CUCTEM,
- 00IIyI0 cXeMy MPOTHO3a TPAHCHOPTHBIX M NMACCAKUPCKUX ITOTOKOB;

- OCHOBHBIE MOJIEIIY, IPUMEHSAEMBIE /ISl PEIIEHUSI KOHKPETHBIX 3aJa4 B IPOLECCE NPOTHO3a IIe-
PENBMIKEHUN U pacyeTa 3arpy3Ku TPaHCIIOPTHOM CETH;

- OCHOBHBIC CBOMCTBA TPAaHCIIOPTHOT'O MMOTOKA, KaK (1)I/I3I/I‘~IGCKOFO SIBJICHUS,

- OCHOBHBIC MOACIIN JTUHAMUKHU TPAHCIIOPTHOT'O IMOTOKA.

yMeTh:

- CTpOUTb MATCMATHUYCCKUC MOJICINU TPAHCIIOPTHBIX CUCTEM W AHAJIU3UPOBATH YUCIICHHBIC
AJITOPUTMBI JIA pCHICHUS KOHKPECTHBIX 3a71a4.



- MPOU3BOAUTH OLIEHKY OOIINX 00BEMOB TPAHCIOPTHBIX MEPEABIKEHUHN, UCIIOJIb30BAHUS PA3HBIX
BUJIOB TPAHCIOPTA, 3arpy3KH 3JIEMEHTOB TPAHCIIOPTHOM CETH.

BJIAJ€ETh:

O Hay4HOU KapTUHOW MUPa;

O METOAAMU  IIOCTAHOBKM  3a7ad M 00paOOTKM  pe3y/lbTaTOB  KOMIIBIOTEPHOI'O
MOJIEJIMPOBAHU;

O METOJlaMH MaTEMaTHYECKOrO0 MOJCIUPOBAHUSA CIOKHBIX HEIMHEMHBIX CHCTEM U
IIPOLIECCOB.

TeMbl U pa3jesibl Kypca:

1. Knaccugukanus 3aga4 1 METOJIOB X PEHICHUH B 00JIACTH MaTEMaTHYECKOTO MOJICIMPOBAHUS
TpaHCHOPTHBIX cucTeM. OOIas cxema MpPOrHo3a TPAHCHOPTHBIX M MACCAXKUPCKUX IOTOKOB.
MopenupoBaHue TPAaHCIOPTHBIX KOPPECIIOHACHIIMM.

Knaccudukanus 3agau aHamu3a TpPaHCHOPTHBIX IMOTOKOB M METONOB HX pemieHuil. OOiiee
MOHATHE O 3a7adyaX HWMUTAIMOHHOTO MOJEIUPOBAaHUS TPAHCHOPTHOTO TIOTOKA, MPOTHO3a
TPAHCIIOPTHBIX W TACCAKUPCKUX IOTOKOB, ONTUMU3AIMHU B YIPABICHUU TPAHCHOPTHBIMH
cuctemamu. [Ipumepsl.

Knaccuueckas 4-maroBasi cxema IpPOrHo3a TPAaHCIOPTHBIX MOTOKOB. COBpEMEHHOE pa3BUTHE
TEOpUU: LENOYKH NEPEIBUKEHUI U MO/IETN aKTUBHOCTH.

Matematuueckoe MpPEICTaBICHUE TPAHCIOPTHOM CHUCTEMBbI, TPAHCIOPTHBIM Tpad © ero
ocobeHHocTH. [ToHsTHE 000OIIEHHBIX 3aTpaT Ha IEPEIBUKEHHE.

HNcxonnple naHHble K 3a/ade MpOrHo3a nepeAaBrkeHui. [IoaBHKHOCTH HaceneHus. MeToabl
OLICHKH 00X 00BbEMOB OTIIPABJICHUS U IPUOBITHS.

[ToHsTHE O TPAHCHOPTHBIX KOPPECIOHJACHIMAX. MOJEIMpPOBaHUE KOPPECIOHICHIIHI:
IPaBUTAIIMOHHBIN TMOJMXOJ, MAaKPOCHUCTEMHBIA TMOIAX0A (MaKCHUMHU3AIUsl SHTPOIHH), MOJENb
Crayddepa. ConocraBneHue moax00B.

Teopm{ AUCKPETHOT'O BI:I60pa U MOJAJIbHOC PACHICIIIICHUC Hepe,[[BPI)KeHHfI.

2. MO,I[CJ'II/IpOBaHI/Ie 3arpys3Ku TpaHCHOpTHOﬁ cetu. llonsatue TPAHCIIOPTHOTO PaBHOBECH.
MO,[[GJ'II/IpOBaHI/IC 3arpy3Ku CUCTEMbI O6IJ.I€CTBCHHOFO MMacCaXXupCKOro TpaHcmuopTa.

3agavya pacnpefeneHus KOPPECHOHAEHIMM TO NyTsIM B CceTH. MoJaennpoBaHuEe 3arpy3Ku
TpaHcnopTHOM ceTu. CUCTeMHass U MHAUBHUAYyalbHas onTuMuzaius. [oHsATHE TpaHCIOPTHOTO
paBHOBecus. MaTtemaTudeckas (OpMYIUPOBKA YCIOBHS paBHOBECHs. UMCIEHHBIE aITOPUTMBI
noucka paBHoBecus. Anroputm @Dpanke-Bynwsda. PaBHOBecme B cucTeMe ¢ HECKOJIBKUMH
KJIacCaMH TIOJIb30BaTeliel. JlerepMuHUpOBaHHOE U CTOXAacTHYeCKoe paBHOBecue. Ctatuueckast u
JMHAMUYECKasi MOJIEIIN PAaBHOBECHOTO PaCIpEAEICHUS.

OcoOeHHOCTH JABMKCHHUSA B CUCTEMC 06H_[CCTBCHHOFO TpaHCIIOpTa. [TousiTne 00 ONTHMMAILHBIX
CTpAaTCrusix. Amnr OPHUTMBI paCIIPCACIICHUS MACCAKUPCKUX KOppCCHOHI{CHL{I/Iﬁ IO CCTH.



3. TpaHcOpTHBIN MOTOK KakK (Gu3HUecKoe sBIeHHe. Moaenu AMHAMUKH TPAHCIIOPTHOTO MOTOKA.
MakpOCKOIMYECKUE U Fra30KMHETUYECKUE MOEIIA TPAaHCIIOPTHOI'O ITOTOKA.

[TonsiTe O TPaHCIOPTHOM TMOTOKE KaK O CIUIOMIHOW cpene. DyHIaMeHTalbHas Iuarpamma
TPAHCIIOPTHOTO MOTOKA. [ToTepst ycTOMYUBOCTH U sIBIIEHHUE THCTEPE3UCa B TPAHCIIOPTHOM MOTOKE.
Teopuss  Kepuepa. Kiaccudpukauuss wMojeneld  IWHAMUKA ~ TPAHCIOPTHOTO  IOTOKA:
MUKPOCKOIIUYECKHE U MAKPOCKOITMYECKHE MOJIEIH, KIIETOUHbIE aBTOMATHI.

Hcropust MakKpOCKOIIMYECKUX MOJEIIEH TPAHCIIOPTHOIO IOTOKA. I'MapoauHamMudeckue MoOAeIn
LW, Kepnepa-Konxoiizepa. Kunernueckas teopusi TpancrnoptHoro noroka Ilpuroxuna. Cssb
KMHETUYECKOr0 U TUApPOJMHAMHU4YecKuX YypaBHeHMH. Mopgens IlaBepu-®donrtana. Mogens
XenbOuHra.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpasiennocts: MaTtemaTudeckasi pu3nka, KOMIbIOTEPHbIE TEXHOJIOTHU U
MaTeMaTH4ecKoe MoeJTUPOBaHHe B JKOHOMHKeE

MaTteMaTH4YeCKHe MOIeJTH IKOJIOTHIYECKHX CTPYKTYP

Heab AMCHUNIMHBI:

- O3HAKOMJICHHE CJyIIaTreled C OCHOBHBIMH MATEMAaTHYECKMMH METOJIAaMH HCCIICIOBaHUS
MOJIEJIEd OUOJIOTMYECKUX CUCTEM.

3agauu AMCHUIINHBIL:

- TOJY4YEHHE OCHOBOIIOJNAraloUIMX CBEICHUH M3 TEOpUM OuPypKanuil, OCHOB IMOCTPOCHMUS
MoJieIel IpU HAJIMYMK UEPAPXUU XapaKTEPHbBIX BPEMEH, TEOPUH BO3SHUKHOBEHUSI IEPUOJNUECKUX
pelIeHni, UCCIENOBAHMS MOJEIEH XHUIIHMYECTBA M KOHKYpPEeHIMH, Teopun Boabsreppa
KOHCEPBATUBHBIX U JUCCHUIIATUBHBIX CHCTEM, O3HAKOMJIEHHUE C MOJEISIMH OHOJOTHYECKHUX
CUCTEM, YUUTHIBAIOIIMMH HAJIUYKE BO3PACTHOMN U IPOCTPAHCTBEHHOMN CTPYKTYPBI.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILJIMHE (MOYJII0)

B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

O ¢dbyHIaMeHTallbHble TOHATHUS, 3aKOHBl, TEOPHM KIACCHUYECKOH M  COBPEMEHHOMH
MAaTE€MaTHKU;

O METO/Ibl OpraHU3allM1 IOUCKA MyTeH pelIeHns] BOZHUKAIOIMIUX HaAYYHbIX MTPO0IeM;

O KJIIOYEBbIE METO/Ibl aHAJIN3a HanboJiee ynoTpeOuTeIbHBIX MaTeMaTHYECKUX TEOPUH;

O xapakrep (GOpMHUPOBAHMS M Pa3BUTHS CHEKTPAa COBPEMEHHBIX HCCIEAOBaHUN B 00JacTH

MAaTE€MAaTUYCCKOTro MOACIUPOBAHUS.

yMeTb:

0 10JIb30BAThCS CBOMMU 3HAHUSIMU JIJIS1 PEIICHUS JAMEHTAJIbHBIX U MPUKJIAIHBIX 33]1a4;
