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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

AHaJINTHYECKAS TeOMeTPUs

Heab AMCHUNIMHBI:

- (popmupoBanue 0a30BBIX 3HAHHWW MO TEOMETPUU IS AAJBHEHUIIET0 MCIOIb30BaHUS B IPYTUX
00JacTsIX MaTEMaTUYECKOI0 3HaHUS U IUCLUUIUIMHAX €CTECTBEHHOHAYYHOI'O COJIEP/KaHuUs;

- (opMupoBaHHE MaTEMaTUYECKOW KYJIbTYpbI, UCCIEIOBATEIHCKUX HABBIKOB M CIOCOOHOCTH
IIPUMEHSATH 3HAHUS HA IPAKTUKE.

3agauyd AUCHUILINHBI:
- (hopmupoBaHue y 00ydarommxcsi 0a30BbIX 3HAHUI 110 AHATUTUYECKON TCOMETPHH;

- GopmupoBaHue 0O0IIEMAaTeMaTHUYECKONH KYJIbTYpbl: YMEHHME JIOTUYECKH MBICIUTH, [IPOBOJUTH
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPKICHHUM, YCTAHABIMBATh JJOTUYECKUE CBA3U MEXKIY NOHATUSIMY;

- (bOpMI/IpOBaHI/Ie yMeHI/Iﬁ W HABBIKOB IMPUMCHATH IMOJYUYCHHBIC 3HaHUA UId PCIICHHUA
TCOMETPHUYICCKUX 3a/lad, CAMOCTOATCIIbHOTO aHAJIN3a ITOJTYUCHHBIX PE3YyJIbTATOB.

ITepeyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs 0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YJaroLIHecs JOJKHBI

3HATh:

- OCHOBBI TEOPUU TpadoB, TEOPEMBI O BIOKHUMOCTH, GopMyiLy Diliiepa, TEOpEMyY O pacKpackax;

- TOTIOJIOTUYECKHE CBOWCTBA IBYMEPHBIX MOBEPXHOCTEH, TEOPEMBI KJIACCU(PHUKAIIMN KOMITAKTHBIX
JBYMEPHBIX IOBEPXHOCTEM;

- TEOPUIO KPUBBIX Ha IUIOCKOCTH U B IPOCTpaHCTBE, hopMyiibl DpeHe;

- ONpEeleNCHUE KPUBHU3HBI U KPYYCHUS, TEOPEMY O BOCCTAHOBIIEHMM KPUBOW II0 KPUBU3HE U
KPY4YE€HHMIO; OCHOBBI TEOPHM IIOBEPXHOCTEH, OIPEIEICHUE U CBOWCTBA IIEPBOM U BTOPOH
KBaJPaTHYHBIX (OPM IOBEPXHOCTH, TeOpeMy MeHbe, onpe/iesieHIe TTIaBHbIX KPUBU3H U TTIaBHBIX
HarpasieHui, Gopmyny Ditnepa;

- oIpeneseHre KOBapUAaHTHBIX NMPOU3BOJAHBIX, MpaBWiia BhIYKMCIEHUS cUMBOJIOB Kpucroddens,
YPaBHEHHUs apAJUIEIBHOTO IIEPEHOCA U T€0NE3NYECKHUX Ha IIOBEPXHOCTSIX;

- OCHOBBI c(hepuueckoi reoMmeTpun 1 reomeTpun JlobaueBcKoro, TeOpeMbl CHHYCOB, KOCHHYCOB,
(dbopMyIIBI TSI CYMMBI YTIIOB TPEYTOJIbHUKA Ha cdepe U miockoctu JlobaueBckoro.



yMeTb:

- BBIYUCJISITH MHBAPUAHTHI Ipad)oB, OMPEENIATh TOMOJIOTUYECKUI TUI JBYMEPHOI MOBEPXHOCTH,
HaXOJUTh KPUBU3HBI W KPYYEHUS KPUBBIX, IJIaBHbIC KPUBHU3HBI M TJaBHBIE HAIpPaBIICHUS
MMOBEPXHOCTEM;

- BBIYHUCIIATh KOBAPUAHTHBIC ITPOU3BOJHBIC BEKTOPHBIX moJyei Ha IMMOBCPXHOCTAX, pCHIATH 3a4a1y
napajiCJIbHOIO MNCPCHCCCHUS

- HaXOJUTb M HCCICAOBATH TI'COACZMYCCKHUEC, PEIIaTb I'COMCTPHUYCCKHEC 3aJadd Ha cq)epe u
miockoctH JlobaueBckoro.

BJIAJ1€Th:
- allrapaTroM TCOPHUU KPUBBIX U HOBerHOCTeﬁ H €ro MMPHUIOKCHUAMUA K MCXAHUKE;
- TCXHUKOH KOBAapHWaHTHBIX IMIPOU3BOJHBIX U €€ IPUITOKCHUAMU,

- anmnaparom Teopuu rpados.

TeMbl U pa3jeiibl Kypca:

1. 'eomeTpus KpUBBIX U IOBEPXHOCTEN B €BKJIMIOBOM IIPOCTPAHCTBE.

ITnockue xpussbie. KacarenbHas u HopMaiib. [[nuHa kpuBoi. HarypanbHblil napamerp.
Conpukacaromiascs oKpy>kHocTb. KpuBusna miockoit kpuBoil. [Tnockue popmynsr Opene.
BoccranoBnenue niuockoi KpuBOi 1Mo GyHKIIMH KPUBU3HBIL.

OBOJIIOTA U BOJIHOBOM ()POHT IJIOCKOM KPUBOM.

Kpussie B mpoctpancTBe. Conpukacaromasics okpyxHocTb. Penep ®pene, dopmynsr Dpene,
KPUBH3HA U KPYUEHHE.

BoccranoBiieHre MPOCTPaHCTBEHHOM KPUBOM 110 KPUBHU3HE U KPYUEHHUIO.
[ToBepxHoctu. IlepBas kBanpatuuHas ¢popma. JJIMHBI U YIIIBIL.
KoBapuaHTHbIE IPOU3BOIHBIE BEKTOPHBIX MOJIEH U UX CBOMCTBA.
CumBonsl Kpuctoddens u ux BerauciaeHue.

ITapajutenpHBIN NEPEHOC U TEOAE3UUECKUE HA IIOBEPXHOCTAX.
W3oMeTpun OBEPXHOCTEN.

Bropas kBagpaTtuunas ¢popma nosepxHoctu. Teopema MeHse.

['maBHBIC KpUBU3HBI U TNIaBHBIE HanpaBieHus. @opmynna Ditnepa. 'ayccoBa U cpeHssl KpUBU3HBI.

OTKJIOHEHHE  TOYKM  TOBEPXHOCTHM  OT  KacaTeJIbHOM  IJIOCKOCTH.  DIUIMITHYECKUE,
runepooauvyeckre U napadoanyeckue TOUKU IBYMEPHON TOBEPXHOCTH.



2. Ilpocreiine HEEBKINI0BbI T€OMETPUU.
I'eomerpus Ha cepe. ['eoneznyeckue, U30METPUH, PACCTOSIHUE, OKPYKHOCTH.

Cdepuyeckue TpeyroabHUKA. TeopeMbl KOCHHYCOB W CHHYCOB. JIBOWCTBEHHas Teopema
KocuHycoB. Teopema 0 cymMmMme yriioB cepuieckoro TpeyroibHUKA.

[IpoctpanctBo ~ MunkoBckoro.  [loampocTpancTBa U OpPTOTOHAJIBHBIE  JOIOJIHEHUS.
[IpeobpazoBanmst Jlopenna. HepaBenctBa Kommu-byHskoBckoro ©  TpeyrojabHUKa s
BPEMEHUIIOJOOHBIX BEKTOPOB.

MupoBble JTUHUU WHEPHUAIBHBIX Habmogateneli.  OTHOCHTEIHHOCTh OJHOBPEMEHHOCTH,
3aMeJlJIeHHE BpEMEHH, COKpalleHue anuH. [lapagokc 61M3HENoB.

Bekropnass mozens reomerpun JloOaueBckoro. ['eome3mueckue, M30METPUH, OKPYNKHOCTH,
TPEYroJbHUKH.

Monens [Tyankape reomerpun JlobaueBckoro.
3. Tononorust rpadoB U ABYMEPHBIX IOBEPXHOCTEH.
['padbl. Teopema o unciae MapuIpyToOB. Y HUKypCadbHbIE TpadBbl.

Uwucno bertu u siineposa xapakTepuctuka rpada. MakcumaibHOe epeBo. Teopema o cucreMe
TOKOB.

[Tnanapusie rpadsl. HeruranapaocTs moIHOTO rpada ¢ IAThI0 BEpIIMHAMHU U Tpada «TpU TOMHUKA,
TPH KOJIOALIA».

Packpacku kapt u rpados. Teopema o msiTu kpackax.

Tpuanrynupyembie AByMepHbIe oBepxHOCTU. [IpuMepsl. OprueHTupyemble 1 HEOPUEHTUPYEMbIE
MTOBEPXHOCTH.

Ckuneliku u3 kBagpara. Onepanuy BeIpE3aHus AbIPKU U IPUKIICHKN PYUKH.
Teopema knaccuuKay KOMIIAKTHBIX JJBYMEPHBIX OPUEHTUPYEMbIX IIOBEPXHOCTEN O€3 Kpasi.

Teopemsl 0 ki1accupuKalMi HEOPUEHTUPYEMBIX TIOBEPXHOCTEN U TOBEPXHOCTEH C KpaeMm.



AHHOTAUMH K pa004YuM MPOrpaMMam I CHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

AHaJIUTHYECKA MEXaHHKA

Heab AMCHUNIMHBI:

- OCBOCHHC CTYACHTaMH OCHOB aHAJTUTHUYECKON MEXaHUKH.

3agauu AMCHUINJINHBIL:

- (opmupoBaHre 0a30BBIX 3HAHWK B 00JACTH AHATMTUYECKOH MEXAaHWKH KakK JUCIUIUIAHBI,
UHTETpUpPYIOIeH 00medru3nIecKyo 1 MaTeMaTHIECKYIO TIOATOTOBKY CTY/ICHTOB;

- OBJIaAICHUC OCHOBHBIMH MCTOAAMH, IO3BOJIAOIIHMMU PpCHIATH YPAaBHCHUMA aHAIIMTUYECKOM
MCXAaHUKHU; pCIICHUC 3a/la4, OXBATbIBAIOIINX OCHOBHBIC IIPUJIOKCHU S AHAJTUTUYECKON MEXaHHUKH.

Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI 00YYaIOIINECs T0JIKHbBI

3HATh:

- OCHOBBI JIArPaH>KE€BOM MEXaHUKH;

- TCOPECTHUYCCKUC OCHOBBI JHHAMUKHU KOHCCPBATHBHBLIX W JAUCCUIIATUBHBIX CHUCTECM BOJIM3H
paBHOBECHUA,

- TCOPETUYCCKUEC OCHOBBI JUHAMUKHA TBEPAOTO TCJIA,

- IPUHLIUIT HAUMEHBUIETO JENCTBUSA U OCHOBBI TAMUIIBTOHOBOM MEXaHUKU;
- METOJ1 KAHOHMYECKHX IpeoOpa3zoBaHuil U anmnapart ckobok Ilyaccona;

- MetoA ["amuibTOHA-SKOOM U TEXHUKY pa3/ieleHNs NEPEMEHHBIX;

- METO NCPEMCHHBIX Z[eﬁCTBHe'YFOJI.

yMeThb:

- GopmynupoBarh ypaBHeHus Jlarpanka B 000OIIEHHBIX KOOPAMHATAX, HAXOJUTh WHTETPAIIbI
JIBMOKEHUS M C MX MOMOIIBIO PelIaTh YPAaBHEHUS ABUKECHHUS;

- BBIYUCIIATE IEPUO] (l)I/IHI/ITHOl"O JABUIXKXCHUS,

- BBIYUCIIATH CECUCHUC PACCCAHUSA B JaHHOM LCHTPAJILHOM I10JIC;



- HaXOJHWTh COOCTBEHHBIE YaCTOTHI M HOpPMAaJIbHBIC KOJICOAHUS CHCTEM CO MHOTHMH CTCIIEHSIMHU
CBOOO/IBI,

- BBIYUCIIATh MOMCHTEI HHCPLIUH TBCPAOTO TCJIA,

- TEPEeXOAUTh OT JIarpaHkMaHa K TaMHJIBTOHHAHY W HAaoO0OpOT C MOMOIIBIO MPpeoOpa3oBaHUs
Jlexxanpa;

- OCYILECTBJIATH KAHOHUYECKHE MPEoOpa3oBaHMsI ¢ TOMOIIBIO JaHHOW POU3BOAAIIEH (PYHKIINY;
- BBIUMCIIATH ckoOKu Ilyaccona;

- pa3zenaTh IepeMeHHble B ypaBHeHUM [aMmibToHa-SIkoOM M pemath ¢ MOMOLIBIO METOJa
["amunpTOHA-IKOOM KAHOHUUYECKNE YPAaBHEHUS IBUKEHUS;

- ICPCXOAUTh K ICPEMCHHBIM [[ef/'ICTBI/IC-YTOJI;

- BBIYHUCJIATH aI[I/Ia6aTI/I‘IeCKI/IC HWHBApPUAHTLI.

BJIa/1eTh:
- OCHOBHBIMHU METOJIaMH aHAJIMTUUYCEKON MexaHuku — MeToaamu Jlarpamka [ u Il pona;
- METOJJaMU UHTETPUPOBAHUS YPAaBHEHUN JBUKEHUS, IPUHIIUIIOM HAMMEHBIIETO JICHCTBUS,

- MCTOJOM KAaHOHHYCCKHX ypaBHeHI/Iﬁ FaMI/IJIbTOHa, arapaTomMm CKOOOK HyaCCOHa, MCTOAOM
I'amunsToHa-SIKOOH PCHICHUA KAHOHUYCCKHX ypaBHeHHfI.

TeMbI U pa3jeiibl Kypca:
1. KaHoHnueckue npeodpazoBaHUs

Omnpenenenne kaHoHU4Yeckoro otoOpaxkeHus. Kanonnueckue npeoOpasoBanus. [IpousBoasiiue
(GYHKIINY KAaHOHHYECKOTO MpeodpazoBaHmsi. beckoHeuHO Malibie KaHOHUYECKHE MTPeoOpa3oBaHusl.

Kpurepun xanonuunoctu npeodpazoBanus. Cko0ku Jlarpanxa. CxkoOku Ilyaccona. CpoiicTBa
cko0ok Ilyaccona. Teopema Ilyaccona.

VYpaBHenne I'amunbToHa-fAko6u. Merox I'amunbToHa-AKOOM peleHHS KaHOHUYECKHX
ypaBHEHUH. Y KOPOUEHHOE JEHCTBUE.

Pazgenenue INEpEMCHHBIX B MCTOJC I'amunbToHa-SIk00H. Pazgenenue IEpEMCHHBIX B
C(bepnqecmdx, Hapa6OJ'II/I‘-IeCKI/IX " SJUIMIITUYICCKUX KOOpAWHATAaX. I[BI/I)KCHI/IC YaCTHUIbI B IIOJIC
ABYX IIPUTATHUBAIOIIUX LICHTPOB.

[TonmxkeHnue mopsaka CHCTEMbl KAHOHMYECKMX YpPaBHEHUM C MOMOUIBIO HMHTErpajla SHEPTHH.
[Tpunnun Moneptron-Jlarpanxa. OnNTHKO-MEXaHUYECKAs] AHAJIOTHSI.

HCpCMCHHHe ﬂeﬁCTBHe-yFOH B OTHOMCPHOM cCJrydac. AI[I/Ia6aTI/I‘-ICCKI/II71 HWHBApHUaHT.

2. OCHOBBI TaMWJIBTOHOBOIT MEXaHUKHA



[Tpuniun Hanmenpiiero aerctBust ['amunbrona. YpaBuenus Jlarpanxa Il ponma xak cieactBus
BapuanmonHoro npununa. [Ipeodpazosanus Jlexxanapa.

Oyukuua ['amunbroHa. KaHoHnueckue ypaBHeHus ['amuibrona. L{MKiIndeckue nepeMeHHBIE.
Oynkuuu Jlarpanka u ['aMrIBTOHA YaCTUIBI B MATHUTHOM I10JIE.

JeiictBue kak (QyHKIMS KOOpAMHAT U BpeMeHu. Da3oBoe MPOCTPaHCTBO, (ha30Bas CKOPOCTb,
dazoBbiii moToK. Teopema JlmyBmns. Pacmupennoe ¢azoBoe mpocrpaHcTBO. Jlemma Ctokca.
WurerpanbHble KpUBbIC ypaBHeHHH [amMuiabTOHAa Kak JHMHUM portopa (opmbl pdq-Hdt.
Nurterpansubie uuBapuanthl [lyankape u [lyankape-Kaprana.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

AHrnuiickuii si3bIK (YpoBeHb B2)

Heab AMCHUNIMHBI:

- OCBOCHHUC CTyACHTaMU OCHOBHBIX JICKCUYCCKUX CAUHUIL n HAaBBIKOB BJIaACHUSA
KOMMYHUKAaTUBHOM I'PaMMAaTHKOM Ha YPOBHE HE HUKE Pa3rOBOPHOIO.

3agauu AMCHMILIMHBI:
- IpUOOpEeTEeHNE HABBIKOB YCTHOW PEYH IO Pa3IMYHBIM KOMMYHUKAUBHBIM ()yHKIIHSM;

- an06peTeHHe HaBBIKOB ITMChMEHHOM peun ajid Co3aaHus pa3jIndHbIX THIIOB TCKCTOB.

Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI 00YYaIOIINECs JT0JIKHbBI
3HATh:

- 3HaTh JieKcu4yeckuid MUHUMYM B oObeme 10000 yueOHBIX JIEKCMUECKUX €IUHMII OOLIero u
TEPMHHOJIOTMYECKOI0 XapakTepa.

yMeTb:

- AHAJIMU3UPOBATh U OLICHUBATH COIUAJIBHYIO I/IH(I)OpMaI_[I/IIO; IJIAaHUPOBATb U OCYHICCTBJIATH CBOIO
ACATCIIBHOCTD C YUCTOM PE3YJIbTATOB 3TOI'O aHAJIN34.

BJIa/1eTh:

- THOCTPAHHBIM A3BIKOM B O6’beMe, HCO6XOI[I/IMOM IJIs1 BO3MOXKHOCTH IMOJIYYCHU S I/IH(i)OpMaI_II/II/I nus3
3apy6e>1<HHX HNCTOYHHUKOB.

TeMbl U pa3jeiibl Kypca:
1. lenbru.

I'paMMaTHUeCcKUil acleKT — YCIIOBHBIE NPEUIOKEHUA. JIEKCUUECKUI aCIIeKT —IpUiIaraTeabHbIe,
onuceiBarone  OGorarctBo/OeaHOCTh.  KOMMYHHMKATHBHBIM — acleKT —  CpaBHHUTENIBHOE
IIOBECTBOBAHHUE.



2. lom.

['pammaTudeckuii acmekT — questiontags (BOINPOCHI —T3TH); BBOJIHBIC TMPEIJIOKECHUS H
YTOUHSIOLIHE 000pOTHI. JIekcnueckuii acekT —(ppa3oBble IIaroisl, UAKOMbL. KOMMYHHKaTHBHBIH
ACTEKT — MPOCKOBI, COrIacKue/HecorIacue, MpeI0KCHHUS-TIPEATIOT0KEHUS.

3. loporu, KOTOpbIE MBI BEIOUpAEM.

['pammaTudeckuii actiekT — popmbl Oyaymiero BpeMeHH. JIeKcuueckuii actekT — reorpaduyeckue
Ha3BaHUs U 0003HaueHMs. KOMMYHHKATUBHBIN aCHIEKT — BBIPAKEHHE COTJIACHS/HECOTIIACHS.

4. EI[I/IHI/II_IBI HU3MCPCHMUA, (bHBPI‘leCKI/IC BCJIIMYHHBI, KJIACCUYCCKasi MCXaHHKa, Hrroton.

CocaararelbHOe HAKJIOHCHUC, YCJIOBHLIC MPCAJIOKCHUA, HHBCPCUA B YCIIOBHBIX MPCAJIOKCHUAX,
MOJAJIBbHBIC I'J1ar0JIbl, pa60Ta CO CTaTbhsiAMHU I10 TCMATHKCE, MMHUChbMCHHBIHN O630p CTaTef/'I, aHHOTaluun
K CTaTbsM.

5. WcTopus OTKpBITHS aTOMa, CTPOEHUE aTOMa, POKICHHE SIEPHON (DUBUKH.

[epynauii, ero Gopmsl, ciaydan ynoTpeOiieHus, 00paTHbIil MOPSIOK CIOB, TPAMMAaTHYCCKHUI TECT;
paboTa ¢ JIEKCUKOU 1Mo TeMe; 0OCYKICHUE M YTCHUE CTATeH, aHHOTALMU K CTaThsSIM, JOKJIAJIbl U
o0CyXJIeHHEe KpYIJOro CTOja, BHUACOMATepHAlbl M BOMNPOCHI K HHM, 3aKIIOUYHTEIbHAS
KOHTpOJIbHAs padoTa.

6. Ucropus ¢usuku. ["amuneit u Jlekapr.

I'pammartnka MHpuHUTHB ¥ ero GopMbl U ero (yHKIWU B MPEUIOKEHHH, TPaMMaTHUYECKUE
yIpakKHEHUsI; YTEHUE, TIEPEBO M 0OCYKIEHHE CTAaTeH 10 UCTOPHH (PU3UKHU, THCbMEHHBIN 0030p
CTaTeH, COOTBETCTBYIOIAsA TEME JIEKCHKA, BUJICO 110 TEME U IOCTAHOBKA BOIIPOCOB K BUJEO.

7. Hactpoenus.

I'pammaTruecknii aclieKT — MOJAlbHbIE Trarojibl. JIEKCMYEeCKHil acleKT — LBET U CBET
(mpunarateybHbIC), HACTPOEHUE (CYIECTBUTENbHBIE U TIarojbl). KOMMyHUKATUBHBIN aclekT -
BBIPAKEHUE PA3TUYHBIX OTTEHKOB HACTPOCHHS C TOMONIBI0 HHTOHAIWH.

8. O6pazoBaHue.

['pamMMaTnyeckuil acmekT — mpsiMas/KocBeHHas pedb. JIeKCHYecKMi acmeKT — TEpMHUHBI U
ab0peBHaTyphl, CBA3aHHBIE ¢ 00pa3oBaHueM; (hpa3oBble Taaroisl. KOMMYyHUKATUBHBINA acleKkT -
BEJICHUE JIUCKYCCUU O TpobiaeMax oOpa3oBaHuUs.

9. OTBeTHI Ha HACYIIHbIE BOMPOCHI.

FpaMMaTI/I‘leCKI/Iﬁ aCeKT — CcocllaraTelbHO€ HakJIOHEHHe. JIeKCHueckuid acmeKT —
HIUOMATUYCCKHUC ITaphI. KOMMyHI/II(aTI/IBHHﬁ ACIICKT — BBIPAKCHUC HECAOBOJILCTBA, JKaJI00bI.

10. OTKpBITHE 3JIEMEHTAPHBIX YaCTHULL.

qTeHI/IC, NEepeBOJ U IIPAKTHKAa NHCbMCHHOTO HW3JIOKCHHUA MATCpuajida;, TpaMMATHKa ClIydau
ynOTpC6J’ICHI/I${ repynaus; JICKCHUKaA 110 TEMC, 6CCCI[BI 10 CTaThsIM 00 QJICMCHTAPHBIX YaCTULIAX.

11. Otpaxenue ¢pakToB B CpeACTBAX MACCOBOM MH(OpMAIIH.



I'pammarnueckuii  acmekT — QopMbl mpomienmero BpeMeHW. JIeKCHYeCKMid acreKkT —
CJIOBOCOUYCTAaHUA «CYHICCTBUTCIILHOC-CYIIICCTBUTCIBHOCY. KOMMyHHKaTHBHBIﬁ ACIICKT —
BBIPKEHHE HEI0BOILCTBA.

12. IlpunaTo4yHble NpeI0KEHHS YCIOBUS U BPEMEHH.
Hamnncanne nucem/ paccka3zo/Ouorpaduil/qokiianos/scce, oMMcaHue JIIAeH/MECT/MHEHUM.
13. IIpoOaemMbl MOJIOJIEHKHU.

FpaMMaTI/I‘leCKI/Iﬁ ACIICKT — MOJaJIbHBIC IJIaroJibl U HX CHHOHHUMBI. Jlexcudeckuil acIekT —
CJIOBOCOYETAaHHUA C TIJIaroJoMm ‘get’. KOMMYHI/IKaTI/IBHHﬁ ACIICKT — BBIPAXKXCHHUEC YIAUBJICHUA U
HEOOBCPUA, OTCTANBAHUC CBOEH TOYKH 3pCHHUA.

14. TIponomkeHHOE BpeMs U €r0 (POPMBL.

['pamMMaTiyeckue ympakHEHUS IO TeMe, IpaMMaTHKa B TEKCTaX, KOHTpOJIbHas paboTa,
oOcyxnenue crareit mo teme Ctpanbl ConpyxectBa BenmkoOpuraHuM, BHIEO M OTBETHl Ha
BOIIPOCHI, KPYTJIBIHA CTOJ 110 3TON TeMe, OABEICHHE UTOTOB.

15. IlyrewectBus.

I'pammarnueckuii acmexT — [J1aroJjibHbIE KOHCTPYKLIHH «rJIaro/uHOUHUTHBY,
«raroJi/repyHanii». JICKCUYeCcKHid aceKT — MpuiiararejibHble (CTETICHH CPAaBHEHUS), HAPCUUS.
KoMMyHUKaTUBHBIN aClIEKT — ONKUCATEIBLHOE TOBECTBOBAHHUE.

16. Paccka3 00 UCTOPHUYECKHUX COOBITUSX.

I'pammaTruecKkuii aceKT — MOAAJIBHBIE TJIaroJibl B 3HAYEHUHU BEPOSITHOCTHU. JIEKCHUECKUI aCIEKT
— CUHOHHMBI;, YCTOMYHMBBIE BBIPAKEHUS C MOJAIbHBIMU TIaroiaMu. KOMMYHUKATUBHBIA aCHEKT
— ¢opmanbHBIN 1 HeOPMATBHBIN CTUIIA B PAa3TOBOPHOM pedn.

17. PenieH3upoBaHUE KHUTH.

['pammaTHUECKHii aCIEKT — CTENIEHU CPaBHEHMsI, CPAaBHU TeJIbHbIE 000pOTHI. JIeKCHUecKuil aceKT
—  KHIWKHBIE KaTeropuu  (CyUIECTBUTENbHbIE), OMNHCAHWE KHUI  (IpuJIarateibHbIE).
KoMMyHHUKaTHBHBINA acCIEKT — BEJICHUE TUCKYCCUH O CTHJISAX U JKaHPaX.

18. CBepXnpoBOAMMOCTD U CBEPXIIPOBOJIHUKH.

Yrenue, nepeBog U oOcyxaeHue crareit mo teme; rpammaTtika The Complex Object with the
Infinitive; mpakTuka ynoTpeOaeHHs 3TONH KOHCTPYKIUH B MTPEUIOKEHUSIX, TUCKYCCHUS.

19. CeMps.

I'pammaTnuecknii acmekT — cociaraTelbHOE HAKJIOHEHWE; IMACCUBHBIA 3aior. Jlekcuueckuil
aCIeKT — «CeMeHas» JeKCHKa; (hpa3oBbie Taaroibl. KOMMYHUKATUBHBIN aCTIEKT — pacITupPEHHBIC
OTMCAHUS YeJIOBEKa.

20. CummeTpus B GU3NIECKUX TEOPHUSIX.

Yrenue, nepeBoj U 00CYXIAEHHUE cTaTel; TpaMMaTHKa CiIydau ynoTpedienus riarona “should”;
NPaKTHUKA Pa3HBIX BUAOB UTCHHS CTaTeH; JOKJIA/bl IO TEMaM.



21. CoBepiieHHOE BpeMsI U €r0 (POPMBI.

OO6cyxnenue, yTeHHe, IepeBo Tematnueckux crareit [lonmutnueckas cucrema BenukoOpuranuu,
IpUMEpBI TpaMMaTHYeCKUX (GOPM B CTaThsIX, HOBAas JIEKCHKA B IpUMepax, pedepupoBanue crateit
YCTHO ¥ MHUCbMEHHO, BUJIEO 110 TeMe U 00CYKIEHUE U MOATOTOBKA K JIOKJIa/1aM.

22. CoBpeMEHHOE TEIEBUICHHUE.

['pammaTHyueckuii acmeKT — CHOCOObI BBIPKEHHS NPUBBIYHBIX JCHCTBHI (B HAcTOSIIIEM U
npouuioMm). Jlekcuueckuii acrekT — OMOHUMBI U OMO(OHBL. KOMMyHHMKaTHBHBIA acHeKT —
BBIpaXXCHHE CBOEH TOUYKU 3PEHUS B IUCKYCCHH.

23. CrpanatenbHblii 3a510T U ero (hopMbl. CpaBHEHUE € ACHCTBUTEIBHBIM 3AJI0TOM.

OOcyxneHue rpaMMaTUKU B YIOPaKHEHUSAX W IPUMEpPax, I'paMMaTHUUYECKUW TECT, YTECHUE U
oO0CyX/leHHe  Hay4yHO-NOMYyJSPHBIX cTaTreil 1mo Teme oOpa3oBaHUE, YHHUBEPCUTETHI
Benukobpurtanun u Poccuu, nekcuka cBa3aHa ¢ TeMOW 00pa3oBaHMsl, BUJICOIIN30/Ibl 10 TEME U
OTBETBI HAa BOIIPOCHI.

24. Tennora, HEPTHUs, CBET, TCOPUU CBETA.

MH(UHUTHB B COCTaBE CJOXKHOIO IOJICKAIIET0O M B COCTaBE CJIOYKHOTO JOIOJHEHUS,
rpaMMaTUYECKHI TECT; JICKCHUECKUE YIPAXHECHHUS MO TEME, YTCHHE, MEPEBOJ M OOCYKICHHE
cTateid mo Teme, pedepupoBaHHME CTaTeH W JOKIAABI MO TeMaM, BHJACOMATepUalbl U HX
oOcyxeHue.

25. dusnveckye OTKPHITUS PaJUO0aKTUBHOCTD U pacILENJICHUE aToMa.

Yrenue, nepeBoJ U OOCYXJEHHE CTaTed Mo 3Toi TeMe; rpaMMmMaTHka (DYHKIMM TepyHAus B
NpPEUIOKEHNH, MpPUCTaBKa B CIOBOOOPAa30BAaHUM; JIEKCMKA CBsi3aHA C TEMOM; IpaKTUKa
yIoTpebIeH s TepyHIUs B TMCbMEHHOM HU3JI05KEHHH.

26. DKBUBAJIEHTHI MOAANBHBIX T71arosioB. CTeNeHu CpaBHEHUs NpUJIaraTelbHbIX U Hapeuui.

OOBbsicHEeHHe TpaMMaTUKU C IPUMEPAMHU U yNpakHEeHUsMH. UTeHue, nepeBoli, pedepupoBaHue
TEKCTOB U MX 00CYXJIEHUE, COOTBETCTBYIOIIAs TEKCTY JIEKCHKA B YIPAKHEHUSAX, ayJUpPOBaHNE U
yIpakHEHUs] Ha TOHUMaHHUEe PEUH.

27. DKCTpeMaIbHBIN OIIBIT.

FpaMMaTI/I‘leCKI/Iﬁ ACIICKT — OTHOCI/ITCJ'IBHBIG/BOHpOCI/ITCJ'ILHBIG MCCTOMMCHUS, IMPUYIACTHBIC U
ACCTIPUYACTHBIC O60p0TBI. Jlekcuuec KU ACIICKT - HapCYHBIC CJIOBOCOYCTAaHHUA.
KOMMYHHKaTHBHLIﬁ ACIICKT — ONMHUCAHUA U KOMMCHTApUH.

28. DIEKTpUYECTBO, MAaTHETU3M U UCTOPHUSI IIEKTPOHUKH.

[Tpuyactue u ero ¢Gopmbl, HE3aBUCHMBII MPUYACTHBIA OOOPOT, yNMpaKHEHHs; 0030p cTaTei,
pedepupoBanue, HalMCaHUE aHHOTALIUH, TOKJIAbI, OMIMCaHUe rPaUKOB.

29. FOMop B aHTJIOA3BIYHOM JIUTEPATYPE.



I'pammarmrydeckuit actiekT — hOpMBI HACTOSIIETO BpEMEHH. JIGKCHYECKUN acTIeKT — TUITBI IOMOpa.
KOMMYHHKaTHBHLIﬁ ACIICKT — SMOIMOHAJIbHBIC PCAKIIUU.

30. SAAnepHble peaKTOpBHI.

Urenue, mepeBoa W OOCYXKJEHHUE CTaTeil; rpaMMaTHKa YHOTpeOJICHHE MECTOMMEHHUs “one” B
KauyeCcTBE MOJIeKAIIET0; IEKCHUKA [0 TeMe; JOKJIaJIbl U BUIEO MO TEME.



AHHOTAUMH K pad04YuM NPOrpaMMam JMCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

AHIIMICKUN SI3bIK B HAYYHOM O0LIIEHUH

Heab AMCHUNIMHBI:

- pa3BUTHE HABBIKOB YTEHUS HAYYHO-TEXHHUYECKOW JIUTEPATYPHI MO CHEIHAIBLHOCTH M YCTHOTO
0O0IIeHus IO OBITOBBIM TEMaM H IO BOIPOCcaM OyAyIIel CrienualbHOCTH.

3agauu AMCUUIIINHBIL:

- Pa3BUTUC Yy CTYACHTOB aBTOMATH3UPOBAHHLIX HABBIKOB BOCIIPUATHA W IMOHUMAHHWA CIIOXKHBIX
T'paMMaTHYCCKUX KOHCTp}/KI_II/Iﬁ C HCJIIMYHBIMH q)OpMaMI/I rjaroJa,

- o6yquI/Ie YMCHHIO JCJIaTh YC€TKUC, HO,Z[pO6HBIe COO6H.I€HI/I$I Ha pa3IMYHbIC TEMbI U U3JI0KUThH
CBOM B3TJIS1 HA OCHOBHYIO npo6neMy;

- oOydyeHne »>(P(HEKTHBHOMY HCIIOJNIB30BAHHMIO SI3bIKA JUUIsi  OOIICHWST B HAYYHOH W
po(hecCuOHATILHON JESATENbHOCTH.

ITepedyenb miIaHMPyeMBbIX pPe3yJIbTATOB 00YYeHHS MO JUCHHUILINHE (MOAYJIIO)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI
3HATh:

- OCHOBHBIE CHOCOOBI  IEpPEeBOJIa CHUHTAKCHUUYECKUX KOHCTPYKIIMH, 4YaCTOTHBIE B Hay4yHOU
KOMMYHUKaIUU;

- OCHOBHBIC (1)OH€TI/I‘I€CKI/IC, JICKCUYCCKUEC U TPaMMATHYCCKUC SABJICHUA N3YU1aCMOT'O SA3bIKA,

- OCHOBHYIO TCPMUHOJIOTHUIO T10 I/I36paHHOI7I CIICIUaJIbHOCTH.

yMeTb:

- YHUTaThb (CO CJIOBapéM) n IIOHUMAThb OpHFHHaHBHBIﬁ aHTJIOSA3BIYHBIN Hay‘iHLIﬁ TCKCT IIO
CIICHUaJIbHOCTH,

- yuTaTh (0€3 cioBaps) U 00CYKJaTh T'a3eTHbIE/’KYpPHAJIbHbIE CTaThU HAa OOIIETIONIUTUYECKYIO U
CHEHUAbHYIO TEMATUKY;

- BbIpa’KaTb CBOW MBICJIK B yCTHOI>'I (bopMe 1o HpOﬁ)lCHHOfI TCMATHUKEC, YCTHO H3JIaraTb KpPaTKOC
COJACPKaHNUC U OCHOBHBIC MBICJIM TCKCTA 1000 CIIOKHOCTH.



BJaJ€Th:

- SI3bIKOM Ha YPOBHEC, AOCTATOYHOM JJI pa3roBOPHOIo 06H_I€HI/I$I, a TaKXKC I ITOMCKa U aHaJIn3a
HHOCTPAHHBIX HCTOYHHUKOB I/IH(i)OpMaL[I/II/I.

Tembl u pa3iennbl Kypca:
1. 3aragku BCeJIEHHOMN

Kpyrnbiit cron mo BompocaM O BCEJIICHHOHM IO CTaThiM M3 HAYYHO-MOMYJISIPHBIX KYPHAJIOB;
rpaMMaTHKa cocliaraTelIbHOe HaKJIOHEHUE JJIsl BHIPAKEHUS! HEpeaIbHbIX COOBITUI HACTOSILErO U

Oyny1iero.
2. UccnenoBanue xocMoca

Yrenue, nepeBosl U OOCYXKJCHHE CTaTE€ll O CTPOCHUHU BCEICHHOH M MPHOOpax HCCICIOBAHMUS,
rpamMaTrka GyHKIMHA WHPUHUTHBA, cyhdukce —able, -ible B 06pa3oBaHuu npHiIaraTeabHbIX;
JICKCHKa CBs3aHAa C OOBEKTAaMH KOCMOCAa M Ha3BaHUsl MPUOOpPOB; Oecelbl MO MaTepuaiaM o
KOCMOCE, JOKJIaJIbI.

3. Hayka 1 TexHOJIOrHuecKuil mporpecc B COBPEMEHHOM O0I11eCTBE

Urenue, nepeBoa u oOcyxkaeHue crateil 00 skcnepumentax B [[EPHe, rpammaruka BpemeHna
rpymbl Continuous u Perfect crpagarensHoro 3anora, cygdukcer —tion, -sion B 00pa3oBaHUU
CYIIIECTBUTEINIbHBIX; JIEKCHKA CBSA3aHa C Ha3BaHUSAMHU MPUOOPOB M ammapaTypbl B COBPEMEHHBIX
SKCHEpPUMEHTaX U U3MEPEHUSIMH; Pa3rOBOPHBIM aclekT cBs3aH ¢ 3kcnepumeHntamu B LIEPHe u
Buaeo u3 IIEPHa.

4. OTBETCTBEHHOCTh HAYYHOT'O COOOIIECTBA IIEpe] 0OLIECTBOM

Urenne, mepeBoJl W OOCYXKIEHHE CTaTeld O peaju3aldyd HAayYHBIX IPOCKTOB; TIpaMMaTHKa
MOJJIbHBIE TIarojbsl ¢ UHGUHUTUBOM B opme Continuous u Perfect, oOpa3oBanue Hapeuuit ot
IJIaroJIOB; JICKCHKA CBSI3aHA C TEXHOJIOTHSIMH; O€CeIbl O TOCICACTBUSIX HAYYHBIX JOCTHKCHHI
MPOIIJIOTO BEKa.

5. IIpoucxoxaeHue BCEICHHOU

Yrenue u oOCyXkJeHHE cTaTel O BCEIIEHHOW; TpaMMaTHKa npuyactue rpymnmnsl Perfect; nekcuka
CBsI3aHa C TEOPUSIMHU MPOMCXOKACHHUS BCEJICHHOI; Oece/bl o BUeoMaTepraiaM O BCEJICHHOI.

6. Pacmmpenue BceeHHOM U TPOLECCHl BO BCEJIEHHOM

Urenue u 06CY)K,Z[CHI/Ie craTel o pacinpeHnn BCGHGHHOﬁ; T'paMMaTHuKa HE3aBUCHUMBIN
HpI/I‘-IaCTHBII‘/’I O60p0T; JICKCHUKA CBsA3aHa C UCCIICIOBAHUAMU BO BCCHCHHOﬁ; AUCKYCCHA 11O TCOPUAM
MPOUCXOKACHUA U pACIIUPCHUSA BCEIICHHOIA.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3HKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

AHIIMICKHH I3bIK PA3roBOPHbIi

Heab AMCHUNIMHBI:

- OCBOCHHME CTYJEHTAaMU OCHOBHBIX JICKCMYECKUMX €IVUHUL W HAaBBIKOB  BIJIAJICHUS
KOMMYHUKAaTUBHON TPAMMAaTUKOM.

3agauu AMCHMILIMHBI:
- IpUOOPETEHNE HABBIKOB YCTHON PEYU MO Pa3IMYHbIM KOMMYHUKAUBHBIM (DYHKLIHSAM;

- an06peTeHHe HaBBIKOB ITMChMEHHOM peun Ay Co3aaHus pa3jInIHbIX TUIIOB TCKCTOB.

Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI 00YYaIOIINECs JT0JIKHbBI
3HATh:

- 3HaTh JieKcu4eckuid MMHUMYM B o0beMe 4000 yueOHBIX JIEKCHYECKMX eIMHMI] OOIIero u
TEPMHHOJIOTMYECKOI0 XapakTepa.

yMeTb:
- QHAJIM3MPOBATh U OLIEHUBATh COLMATIBbHYIO MH(OPMAIHIO;

- INIAHUPOBATh U OCYHIECTBJIATE CBOIO ACATCIIBHOCTDb C YYETOM PE3YJIbTATOB 3TOI'0 aHAJIM3Aa.

BJIAJ€Th:

- UHOCTPAHHBIM SI3bIKOM B 00beMe, HEOOXOIMMOM JJIsl BO3MOKHOCTH ITOJTYICHUS MHPOPMAITUH U3
3apyOEKHBIX HCTOYHUKOB.

TeMbl u pa3jaesibl Kypca:

1. I'paxxganckasi akTUBHOCTb MOJIOJIOTO IMMOKOJICHHUS.



I'pammarnueckuit  acnekt — ¢GoOpMbl BbIpakeHHusT Oymymiero. JIEKCHYeCKMid acmeKkT —
cioBocoueTanus ctake/put, cioBo ‘thing ¢ B KOHTEKCTHOM MHOroo6pazuu. KoMMyHUKaTHBHBIN
aCIIeKT — Pa3roBOp 110 TeJae(oHy.

2. lpamaTtuveckue ciryya U3 KU3HH; CTpaxu U GoOuH.

['paMMaTHYecKuii  acmekT —  KOHCTPYKIMHM  IJIAarOJ/MHOWHUTHB,  TJAroJl/TepyHIHIA,
npusaraTeaIbHOS/MHPUHUTUB, YCEYCHHBIH WHQUHUTUB. JIGKCHMYECKHIA acleKT — YacTH Teda,
TJIaroJIbl U UAMOMBI, CBSI3aHHBIE C YaCTSAMH Tela; YHCIUTEIbHbIC. KOMMYHUKATHBHBIN acHeKT -
paccka3 o cebe, 00OMeH HH(pOpMaIIUECH.

3. 3HaMeHUThIE OPEHIBL.

['paMmaTryeckuii aclieKT — KOJUTMYECTBEHHO-MMEHHBIC CIIOBOCOUYETAHHUS, KATErOpHUs 4YHCIa.
Jlexcuueckuit acniekT — Ou3Hec Jekcuka. KOMMyHHKAaTUBHBIA aClEKT — CTAaTUCTHYECKUI OTYeT.

4. NUnmro3un.

['pammaTHyUeckuii acreKT — MOJAlIbHbIE TJarojibl B 3HAUYEHWU BEPOSTHOCTH. Jlekcuueckuit
acmnekT- (pa3oBbie r1aroiisl (¢ ‘up’ u ‘out’); HapeyHsi, BEIpaXKAIOIINE OTHOIIEHUE TOBOPSIIETO K
BBICKa3bIBaHUI0. KOMMYHUKATUBHBIN aCEeKT — BhIpaXKEHHE HEJOBEPHSI.

5. UMmurpanus 1 IMMHUTPAHTHI.

I'paMMaTHUecKuil aclIeKT — KOCBEHHAs pedb. JIEKCMUECKUI acleKT — IJ1arojibl KOCBEHHOM PEeYH.
KOMMYHUKaTUBHBIN aCIIEKT — IUTUPOBAHUE U CMBICIIOBBIC aJUTFO3HH.

6. Ummurpamnus 1 MUMMHUTPAHTBI.

I'paMMaTHYecKuil acleKT — CUCTEMa BHUJAOBPEMEHHBIX KaTErOpui, aKTUBHBIA M IIACCUBHBIN
3a510TH, He(DOPMANBHBIA CTHIL pedd. JIEKCHYeCKUH acmekT — CIIOKHBIC CYIIECTBUTEIIBHEIC,
HedopMasbHble BbIpaxeHUs. KOMMYHUKAaTUBHBIM acleKT — COLMAJIbHBIE BBIPAKEHUS
(MpuBETCTBUS, BBIPAXXEHUS 0J1aroJapHOCTH U T.I1.), AUCKYTHPOBAHHUE.

7. IHTepHET U BUPTYyaJlbHas pealbHOCTb.

FpaMMaTI/ILIGCKI/II\/II ACIICKT — apTI/IKJ'II/I, HpI/ITSDKaTeJ'IBHBIG Hu BOSBpElTHI:IC MCCTOUMCHMUS.
Jlexcnueckuil aclekT — CII0KHBIE CYIECTBUTENbHbIE. KOMMYHMKAaTUBHBIN aCIEKT — BBIPA)KEHUE
coriacus/Hecoriacus.

8. JItonu, N3MEHUBIIHE MUP.

I'pammaTHUeCKMil aclEKT — CUCTEMAa BHUJOBPEMEHHBIX KAaTETOpPHUH, aKTHBHBIM M IIACCUBHBIN
3aJI0TH, HeOpMaNbHBIA CTHIH peud. JICKCHYECKHUH acmeKT — CJIOKHBIE CYIIECTBUTEIbHBIC,
HedopMasbHble BbIpaxkeHUs. KOMMYHUKAaTHUBHBIM acleKT — COLMAJbHbIE BBIPAKEHUS
(MpuBETCTBUS, BBIPAXXEHUS 0JIaroJapHOCTH U T.I1.), AUCKYTHPOBAHHUE.

9. Mup Bokpyr Hac.

['pammaTiueckuii actiekT — (popMbl OyayIiero BpeMeHu. JIekcuueckuit acnekT — cyppukcaibHoe
U TPUCTABOYHOE CJIOBOOOpPA3OBaHME, MEPEHOC yIApeHUs Kak CIOBOOOpa3zoBaTeibHas MOJENb.
KoMMyHHKaTHBHBIH acCIeKT — MOATOTOBJIEHHBIN TOKIIA].

10. O0pa3 KH13HU ceMel U3 pa3HbIX CTPaH.

PaCKpLITI/IC TeMbI BKJIIOYAET B ceOs rpaMMaTHYC€CKU — YaCTU pqu/I(CYH_[CCTBI/ITCJ'IBHOe, TJ1aroi,
MpuiIaraTciibHocC, Hapequ), 0COOEHHOCTHU CJIOBOO6p&30BaHI/I$I o 4acTsiM peuu, HA3BAHUA



BUJOBPEMCHHBIX KaTeFOpHﬁ; JIEKCHUYCCKHU — CJIOBA, 0603Haqa101une POACTBCHHEBIC CBA3H, CTPAaHbI
1 HAlTUOHAJIBHOCTU; KOMMYHUKATUBHO — OBITOBBIE CUTyaluuunu OGH.[QHI/ISI.

11. Onucanus noei, MECT, IPEeIMETOB.

FpaMMaTI/I‘IGCKI/Iﬁ ACIICKT — I/IH(bOpMaTI/IBHBIe BOIIPOCHI. JlexkcudecKuil aclieKT — IpujaaraTcjibHBIC,
IIpu4acTusd U Hap€uus, OIMUChIBAIOIINC JIIO,HGI;'I, MECTa U MMPEAMETEI. KOMMYHI/IKaTI/IBHHﬁ ACIICKT —
Ppa3INIHbIC OIINCaHUsA C HCIIOJIb30BaHHUEM CJIOKHO-IIOJUYHHCHHBIX HpeI[J'IO)KCHI/Iﬁ C
MNPpUAATOYHBIMHA ONIPECACIINTCIbHBIMH U BBOAHBIX HpeHHOH(CHHﬁ.

12. IlpaBaa u J0%Kb.

['paMMaTHYeCKHi aCIIEKT —BOINPOCUTENIbHBIC W OTPHUIATCIIbHBIC KOHCTPYKIMH. JIekcHuecKui
ACICKT — CJIOBA C OTPHUIATCIbHBIMH IPHUCTABKAMH, aHTOHHUMBI B KOHTeKCTe. KOMMYHUKATHBHBIN
aciekT — Bompockl Howcome?, ¢dopMaibHble ¥ He()OpPMaIbHBIC BBIPAXKCHHS IMPOCHOBI WU
0J1aro1apHOCTH.

13. IIpodeccronanbHast 1€ TEIbHOCTb.

['pammaTHyUecKkuii acCeKT — BUAOBBIE OTJIMYHS TJIarojioB (IIPOCTOM/MPOAOIKEHHBIN), TI1aroibl-
COCTOSTHUS, TACCHBHBIA 3ayor. JIekcudeckuil acmekT- mpuiarareibHble, XapaKTepHU3yIoIlue
YeI0BEUYECKHE KauyeCcTBa; CYIIECTBUTEIbHBIC, 0003HAYAIOUINE PA3IMUHbIC BUBI ACITEIbHOCTH.
KoMMyHHUKaTHBHBIA acleKT- BOIPOCH/OTBETHI (3HAKOMCTBO, <«JIeTKas» Oecena), CMArYeHue
OTPULIATENILHOM OLEHKH.

14. PazButne TYPUHAYCTPHUH U CBA3AHHBIC C HUM HpO6JI€MLI 3KOJIOTHH.

['pammatuueckuii acniekT — ¢opma Hacrosimero Cosepmiennoro (PresentPerfect) (mpoctoro u
MIPOJIOJDKEHHOT0). JIekchueckuit acrekT — cimoBocouyeTanus ¢ make/do, cioBa «mapa3utei» (like,
stuff, sortof). KoMMyHHKaTHBHBIN aCTIEKT — «HABOIATIME) BOIPOCHI, BOCKJIUIIAHUS.

15. Paccka3 0 COOBITHUSIX MIPOIILIIOTO.

FpaMMaTI/I‘leCKI/Iﬁ aCIICKT — (I)OpMBI nmpomeaniero BpeMeEHHU. JIekcu4YecKuil acIeKT- BBIPpAKCHUC
CBOCT'O MHCHU, UCITIOJIB30BaHUC Hapeqnﬁ I YCUJICHU S MTPUJIAraTeiibHbIX, MICPECKaA3 I/ICTOpI/Iﬁ 1o
KapTUHKaM. KOMMyHHKaTHBHBIﬁ ACIICKT — BBIPAXKCHUC CBOCT'O OTHOUICHUA K KOMY-TO UJIK YEMY-
TO, pacCKa3 O COOBITHSX CBOCH YKU3HU.

16. Penien3upoBanue KHUTH/ pUibMa.

FpaMMaTI/I‘leCKI/Iﬁ ACIICKT — IIOBCCTBOBATCIIbHBIC I'JIarOJIbHBIC (I)OpMBI. JIEeKCHYEeCKHM acleKT —
CIICUAJIbHBIC CJIOBA JISI HAIIMCAHUS PCUHCH3UH. KOMMYHI/IKaTI/IBH]':Jﬁ ACIICKT — pCaKnusg Ha
HOBOCTb.

17. CouunanpHas OTBETCTBEHHOCTD.

['paMMaTHUecKuil acmeKkT — YCIIOBHBbIE NpeiokeHUs 2 u 3 Tumna. JIeKkCHueckuit acmekT —
CHHOHHUMBI, aHTOHUMBI;, (UHaHCOBas JeKchka. KOMMYHUKAaTUBHBIN aCMEKT — BBIPAXKEHHUE CBOETO
MHEHHUS (32 ¥ IPOTHB).

18. YBneuenus (copt, Xx000m).

I'pammaTunuecknii acniekt — riaroibHas ¢opma Hacrosimee CosepmienHoe (PresentPerfect),
CcTpajaTenbHbld 3anor. JIEeKCHYeCKHil acmeKT — TJIarojbl, BBIPAKAIOIIAE SMOLMOHAIBHOE



OTHOIIIEHHE TOBOPSIIET0, Hapeuus, yroTpebisembie ¢ PresentPerfect. KommyHuKkaTHBHBIN acTiekT
— BOIIPOCHI, OTHOCAIINECCA K JKUSHCHHOMY OIBITY, TOABCACHUC UTOT'OB.

19. ®unocodus xuznu. [IpaBuna oOMIEKUTHSL.

FpaMMaTI/I‘leCKI/Iﬁ ACIICKT- MOJAJIbHBIC I'JIAroJbl U UX I'PAMMAaTUYCCKUE CUHOHUMBEIL. Jlexcudueckuid
ACIICKT — (bpaBOBBIG IJ1aroJbl. KOMMYHPIKaTI/IBHBII;'I ACIICKT — BCXKJIMBBIC HpOCB6H U IIPEAIOKCHUA.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (PU3HKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Be3onacHoCTb KHU3HEAEATEAbHOCTH

Heab AMCHUNIMHBI:

- (opMHpOBaHHE y CTYACHTOB OOIIEKYJIBTYPHBIX M OOIIENPO(PECCHOHATBHBIX HHTErPAbHBIX
KOMIIETEHIIMI OakajiaBpa M KOHKPETHBIX 3HAaHWW, YMEHHH M HaBBIKOB B cdepe Oe30macHOCTH
KHU3HEIEATEIILHOCTH, BKIIFOYasi, BOIIPOCHI 0€301TaCHOTO B3aMMOACHCTBUS YEJI0BEKa C MPHUPOTHON
U TEXHOTCHHOM cpeloil OOMTaHWS ¥ BOIPOCH 3aIUTHI YEIOBEKAa OT HETATHBHBIX (PAKTOPOB
YPE3BBIYANHBIX CUTYAIUH.

3agauu AMCHUIINHBIL:

- 3HAKOMCTBO CTy,IleHTOB C TeOpeTI/I‘IeCKI/IMI/I OCHOBaMHU H HpaKTI/I‘ICCKI/IMI/I BOHpOCElMI/I
obOecreucHHs 0€30IIaCHOCTH JKH3HEACATCIILHOCTH;

- OCBOCHHUC CTYACHTAMHU IMOAXOA0OB U MCTOHOB CHCTCMHOI'O aHAJIN3a CJIOKHBIX, KOMIIJICKCHBIX,
MCXKAUCHUILIMHAPHBIX HpO6J’IGM, K KOTOPbBIM OTHOCHUTCHA obecneyenre 0e30MacHOCTHU
KU3HCOACATCIIBHOCTH,

- OCBOCHHE CTYJCHTaMH 0a30BBIX 3HAHUU (TIOHATHUM, 3aKOHOMEPHOCTEH, KOHIICTIIINI, METO/IOB 1
Mmozeneit) B obmactu BXK/I;

- pa3BUTHC Yy CTYACHTOB Hpe,Z[CTaBJ'IeHI/Iﬁ O CBA34X N BO3MOXHOCTAX HCIIOJb30BaHUA
TYMAaHUTApHbBIX, COLUAJIBHBIX, JKOHOMHYCCKUX U CCTCCTBCHHOHAYYHBIX, KaAaUCCTBCHHBLIX U
KOJMYCCTBCHHBIX IMMOAXOA0B U METOAOB IIPHU aHAJIN3C U PCIICHUHN 3a/1a4 obecneueHUs E)KI[,

- MPUOOPETEHNE TEOPETHUECKUX 3HAHUHN U IPAKTUIECKUX YMEHHUM 1 HaBBIKOB B o0macTu bXK/;

- (opmupoBaHUE MpeCTaBIEHUHN Y CTYIEHTOB O CBA3H CBOEH MpodecCHOHAIbHON AeITeTbHOCTH
u 3aya4 obecrieuenus bX/I;

- ¢hopMUpOBaHUE Yy CTYACHTOB MPEACTABICHUI O 3HAYMMOCTU JTUYHON XKU3HEHHOW MO3UIIMU H
I/IHI[I/IBI/I)IyaHI)HOFO IIOBCICHUS JJIs O6€CH€‘ICHI/I$I I/IH)II/IBHI[Y&JIBHOﬁ H KOJ'[J'[GKTI/IBHOI\/'I
0€30I1aCHOCTH.

ITepedyenb miIaHMPyeMBbIX pe3yJIbTATOB 00y4YeHHs MO JUCHUIINHE (MOAYJIIO)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YJArOIIIHECS TOKHBI
3HATh:

- C€CTCCTBCHHO-HAYYHLIC W COLUAIIBHO-9KOHOMHWYCCKUC OCHOBLIL oOecrieueHHnsT 0E€30IMaCHOCTH
KHN3HCCATCIIbHOCTH,



- OCHOBBI TEOPHUU PHUCKOB, YCTOMYMBOTO PAa3BUTHUS, SKOJOTHYECKON, TEXHOJIOTHYECKOM,
COLMATTbHO-9KOHOMHYECKOH B MEIMKO-IeMOrpaduieckoil 0e30MacHOCTH;

- IpaBujia MOBCACHUA B HOPMAJIbHBIX, 9KCTPEMAJIbHBIX U I-Ip63BI:I‘-IElI‘/JIHBIX CUTyalludX WU OKa3aHUsA
HepBOﬁ IMoMoIu Mpu HECYACTHBIX ClIy4dasaX, aBapusix, qpesBanﬁHHx CUTYyalluidX;

- TPUHLMIBI WU OCHOBBI YINPABICHHUS TEXHOJIOTMYECKMMH U COLUAIBHBIMU PHCKaMH,
MPOTHO3UPOBAHUS, MPEAYNPEKICHHUS, YMEHbIICHUS U JIMKBUAALUU TOCIEACTBUI HECUACTHBIX
CJIy4aeB, YpE3BbIYAWHBIX CUTYAIIUH;

- TOCYIapCTBEHHYIO MOJIUTHKY, TOCYIapCTBEHHBIE CTPYKTYPhI M CHCTEMY MEPOIIPUATHH B 001acTH
obecrieuenns 0€30MaCHOCTH KU3HENEIATEIbHOCTH.

yMeTb:

- aHaJIM3MPOBATh AHTPOIOTCHHYIO JEATEILHOCTh U €€ CBSI3b C JKOJIOT0-3KOHOMHUYCCKHMU
npobaemamu 1 ipobiaemamu obecrieuenust bXX/1;

- HaXOAUTb, aHAJIM3UPOBATH U 0606H_IaTL PIH(bOpMaI_II/IIO IO KOHKPETHBLIM BOIIpOCaM, CBA3aHHBIM C
HpO6J’ICMaTI/IKOI71 0€e30IacHOCTH KUBHCOACATCIIbHOCTH,

- HAXO/IUTh M AaHAJTM3UPOBATD CBA3b MEKIY 3aa4aMH CBOSH MPOo(eCcCHOHATBHOMN NeSITeILHOCTH 1
3amadamu obecrieueHust bXX/I;

- HCIIOJIb30BaTh 3HaHUA B cepe obecneuenus bXX/[ B cBoeil mpodeccruonanbHON A€ITeTbHOCTH;

- IPUMEHATH OCHOBHBIE METOJBI 3aLIUThl IIPOU3BOACTBEHHOIO IIEPCOHAIA W HACEICHHS OT
BO3MOYHBIX MTOCTICICTBHI aBapHii, KaTacTpod, CTHXUUHBIX O€JICTBUH;

BJIA/1eTh:

- CHUCTEMHBIM IMOAXOJ0M K aHaJIu3y COBpeMeHHbIX IpobiieM obecnieuenus BXXJ[ u k Bompocam
3aIIUTHl  MPOW3BOJCTBEHHOIO IEPCOHAJIA M HACEIEHUs OT BO3MOXKHBIX IOCIEICTBUI
Yype3BbIYAITHBIX CUTYAIWil: aBapuil, CTUXUIHBIX O€JCTBHI, KaTacTpod;

- IpUHOUIIaMU U OCHOBHBIMH HABBIKAMHA 0e30I1acHOro ITOBCICHHA B 6BITy U IIpH OCYHIECCTBJICHUU
HpO(i)CCCI/IOHaJ'II)HOI\/'I ACATCIIBHOCTH, B YACTHOCTH, IIPU HECUACTHBIX ClIydadX, aBapHiIX,
Ilpei’»B]i:I‘la.I\/’IHI:IX CUTYyalluAX;

- HaBBIKAMHM CAMOCTOSATEIBHOTO (U3UYECKOTO0 BOCIUTAHUS UM  YKPEIUIEHUS 3/I0pOBBA,
HEO0OXOIUMBIMH Il BEIEHUS 3J0POBOr0 00pa3a )KU3HU.

TeMbl u pa3jaesibl Kypca:
1. AxryanbHble mpobaemsl obecrieuenus bX/I.

CuctemHublii anHanu3 npoOinem obecriedenuss bXJ[ u pa3BuTus uenoBeuecTBa. YCTOMUMBOE
pa3BUTHE U 3KOJOrHyeckast 6€30MacHOCTb.

[TpoGnembl oOecnedyeHuss S3KOJOTUYECKOW U JIPYrMX BHAOB 0O€30IaCHOCTH U pa3BUTHS,
MEXyHapOJHAas JI€ATEIbHOCTh, TOKYMEHThI, KOHBEHIIMM M COIJIalIeHUs] B 3Toi cdepe. OmbIT
MEXYHapOJAHOIO COTPYJHHUYECTBA U COBMECTHOTO aHajIM3a MpoOJieM pa3BUTUS U 0OecrieueHus



6e3onacHocTu. Kondepenmus mo okpyxatomeit cpene u pazsututo OOH (KOCP 92) B Puo-ne-
XKaneiipo: mpoOnembl, uX 00CyXIeHHE, TMO3UIHH CTOPOH. OCHOBHBIE UTOTH U JOKYMEHTHI.
YcToitunBoe—pa3BUTHE — ABa B3TJs1a HA OJHY IpodieMy. 3aluTa HHTEPECOB Pa3BUTHIX CTpaH
WIH HEOOXOIMMOCTh Mepexoaa K HoocepHOMY MbIIUICHHIO? [ocymapcTBEeHHAs MOTUTHKA
Pa3IMYHBIX CTPaH U MEXIAYHAPOJHOE COTPYIHUYECTBO B 0OJIACTH OOECIEUEHHUS YCTONYHUBOTO
pa3BUTUSA U JKOJOrMueckor OezomacHoctu mocne Puo-ge-XKaneiipo (KOCP 92). Croboxnas
DHEPrus KaK XapaKTePUCTUKA BO3MOKHOCTEH CHCTEMBI, B TOM YUCJIC BO3MOKHOCTEH €€ Pa3BUTHSL.
CBOOOTHO-PHEPTeTUYECKUI aHAIN3 U IMIHPUICCKUE 000OIIECHUS TOBEICHUS Pa3BUBAIOIIMXCS
cucteMm. Kputepun ontuMu3anuu WX SBOTIONUH. Pa3BUBaIONIUECs 3KOJOTHYECKHE CHCTEMBI U
ouocdepa. [1oHATHS PKOJOTHMUYECKOW IIEHBI U €€ Pa3sHOBUIHOCTH — OHMOC(EepHOW IeHBI, HX
cBOiicTBa. basupyromasics Ha OCHOBE TIOHATHS SKOJOTHYECKON IEHBI KOHIICTIIHUS YCTOWYHUBOTO
pa3BUTHS M 0€301acCHOCTH (KOHIENIHs OnochepHOil (PKOJIOTHYECKOM) LEHBI) KaK pean3alus
bu3nyecKoro Mmoaxona Ijs aHaldu3a Pa3BUTUSA SKOJOTUYECKUX U COLHAIBbHO-3KOHOMUYECKHX
cucteM. CBsi3p KoHIENUUH OHochepHON (IKOJOTHUECKON) LIEHBI C APYTMMU KOHUEHIUSIMU
0€30MacHOCTH U YCTOMYMBOIO Pa3BUTHUS U KPUTEPUSMHU COLUATBHO-9KOHOMUYECKOTO Pa3BUTHS.
PaccmoTpeHne mOTOKOB BelecTBa, CBOOOAHOW HSHepruu HHQOpPMAIMKM - OCHOBAa aHaIn3a
0e30MacHOCTH U YCTOWYUBOTro pa3BuTus. KoHuenmus 6uochepHoit (3K0I0rn4ecKoii) eHbl KaK
pUMep UCHOIB30BaHUSl (PU3NYECKOTO MOAXO0AA IS aHaIu3a IpoOsieM yCTOMYHUBOTO Pa3BUTHUS U
0€30MacHOCTH. DMIUPUUSCKHUH, “OKOHOMUYCCKUN ¥ “(DU3NICCKUN’ TIOIXO/IbI K MOJICITUPOBAHUIO
Ooynymero. Ilosectka Ha XXI Bek M akTyanpHble MpoOIeMbl oOecreueHus: 0€30MacHOCTH Ha
J100aTbHOM U HAallMOHAIILHOM YPOBHSIX.

BrIsABiIeHME IPUOPUTETOB, TIOCTAHOBKA 3aAa4 U MozaenpoBanue B bXK/I.

[TpuponaHbie, TEXHOTEHHBIE, COIIMANIBHBIE 1 KOJIOTUYECKUE PUCKHU, UX PAaHKUPOBAHUE, BHISIBICHUE
MPUOPUTETOB M MOCTAHOBKA 3a/la4 WX CHIDKEHUs. MojaenupoBaHue pa3BuTHs coObiTHil. [lepeBo
coObITHii. MaTeMaTH4eckoe MOJAEIMPOBAHUE: IETEPMUHUCTCKUE M BEPOATHOCTHBIE MOJIXOJbI K
MOCTPOCHUIO KOJIOTUYECKUX MOJEINEeH, MoJeNnell pa3BUTUS aBapuil, KaTacTpod M CTHUXUHHBIX
OencTBuid, Mojienei pa3Butus oobmectBa. ClieHapUu U MOJIEIH Pa3BUTHs aBapuil, KaTacTpod u
CTUXUUHBIX OencTBuil. MoenupoBaHue U MOCTPOEHUE CIIEHAPUEB PA3BUTHUS IIUBHIN3ALNN U €€
B3aUMOJICMCTBUSL C MPUPOJON KAK METOJ BBISBICHUS CHUCTEMHBIX OMACHOCTEW M YIrpo3 s
yesioBeKa M Mpupoabl. icTopus rinobalbHbIX U PETHOHAIBHBIX MOJENEH pa3BUTUA: CTPYKTypa U
ocobenHoctu wmogneneit dDoppecrepa, Menoy3oB u ap. HayuHble ¥ NOJUTHYECKHE HWTOTH
MOACIIMPOBAHUA PA3BUTUA 3a UCTBEPTh BCK, KaK PE3YJbTAT UCIOJbB30BaAHUA METOAA BBISABJICHUA
CHCTEMHBIX OMTACHOCTEH 1 YIpO3 U CIOCOOOB MX MPEIYIPEKICHUS U CHIDKCHHUS MTOCIIEACTBUH MPU
peanusaiuu 3TuX yrpos.

['moGanpHble ¥ HalMOHAIBHBIE IPOOJIEMbI 0OecrieueHus] 0€30MacCHOCTH.

[ToBectka Ha XXI Bek, KoHuenuu HalnuoHanbHOM 0€30MaCHOCTU U aKTyajbHBIE MPOOIEMbI
oOecrnieueHrs OE€30MACHOCTH Ha I100aJbHOM M HAIlMOHAJIbHOM YPOBHSIX. [IpuMepsl akTyaabHBIX
npoOieM B chepe T1odabHOM, PETMOHATBFHON M HAIIMOHATLHON 0€30MacHOCTH: UCTOPUYECKHUE,
reorpauueckre, CTpaHOBBIE, COLIMATbHO-3KOHOMHUYECKHE M COIMOKYJIbTYPHBIE pazIuuMs U
AQHAJIOTUU, TYTU U TEPCIEKTUBBI UX PELICHUS.

2. be3onacHOCTh M €€ KOJMYECTBEHHAs OIeHKA, KOHIIENIUH M HHCTPYMEHTHI oOecreueHus
6e3omacHoCTH. Upe3BblyaliHble CUTYAlNH.

W3mepenue, BUIbI U yCIIOBUS 00ecrieueHns 0€30MacHOCTH.



[Ty, 3amaunm M METOABI YNpaBiICHHS O€30MACHOCTHIO. ANTOPUTMBI OOECTICUEHHs JTHYHOM
0€30IaCHOCTH U aJITOPUTM OOIIEH cXeMbl IeHCTBUI TOCYAaPCTBEHHBIX CHCTEM O€3011aCHOCTH.

Kputepuu, omnpezaensionye ypoBeHb O€30MAaCHOCTU: MOMYJISIUOHHBIM H 3IKOJIOTHYECKHMA
noaXobl. Meauko-neMorpagueckue IMOKa3aTeld OMAaCHOCTH W O€30MacHOCTH: CpPeIHss
okKuJaeMasi MpOJIOJKUTEIBHOCTD MPECTOSAIEH KU3HU, UHIEKCHI 370pOBbsl Hacenenus, DALY,
QALY wu ap.

Konneninu odecrieueHnst 0€301aCHOCTH.

. Konnenmust abcomotHoii  GezomacHoctu  (ALAPA), wuHCTpyMEeHTBI oOecredeHus
0€30IacHOCTH M OCOOEHHOCTH HOPMATHBHO-IIPABOBOM 0a3bl — CIIEACTBHS HUCIIOJIB30BAHUS
JAHHOW KOHLIENILMU: TNpeaenapHo aonyctuMble kKoHueHTpauuu (IT1K), npenensHo nomyctumbie
ypoau Bo3zaenctBus (II1Y), mpexensHo nomyctumbie BeiOpocsl u copocer (IIJIB u I1/C),
TpeOOBaHUS 1O 0€30MaCHOCTH K OOBEKTaM XO3SMCTBEHHOM JesTeNbHOCTH. JlOCTOMHCTBA U
OrpaHUYEHUs KOHLENIMH a0COIFOTHON OE€30I1aCHOCTH.

. KoHuenmus  «3aTpaTel-BbIrOJAa» B TPAJULUOHHOM  J€HE)KHOM  PACCMOTPEHHUH:
JIOCTOMHCTBA, MPUHLUIHUAIBHBIE MPOOJEeMbl U HeNOCTAaTKU. MHCTpYMEHTBI M OCOOEHHOCTH
HOPMAaTUBHO-TIPAaBOBOW 0a3bl, yUUTHIBAIOIIEH JaHHYIO KOHLEIIUIO.

. Konnenmus mnpuemnemoro pucka (ALARA). Ilpouenypsl coriacoBaHus ypOBHS
IPUEMJIEMOTO PHUCKAa W BO3MOXKHOCTHU €r0 3aKOHOJATENbHOIO peryinpoBaHus. OnTUMH3ALUsL
HPOJIOJDKUTEIBHOCTH KHU3HU U YCTOMUMBOCTH 3KOJOIMUYECKUX CUCTEM.

® KOHI_IGHI_[I/ISI YCTOIZQHBOFO Pa3sBUTHUA H JKOJIOTHYECKON O€30IacHOCTH M KOHIICIIIHH,
OCHOBAHHBIC Ha aHAJIMU3C IIOTOKOB BCIICCTBA, DOHCPIUU U I/IH(I)OpMaI_II/II/I. IToaxoapl K MOHUMaHUIO
IIPUOPUTCTOB H HYTeﬁ obecneyeHus yCTOﬁqHBOFO pa3BUTHA: TCXHOKpPATUUCCKasA, pCCYpPCHO-
TCXHOJIOTHUYCCKAA, SHCPTCTUUCCKAA, NPUPOJOOXpaHHaA, SKOJIOTrHYCCKad U KYJIIbTYPOJIOIrnuCCKasa
napajaurMal.

AHTpOTNIOTE€HHAs JIeATeTLHOCTh, TeXHOC(hepa U 6€30MacHOCTb.

Peakuust opranusma yenoBeka B TeXHOCepe Ha MOTOKU DIEKTPOMATHUTHBIX MOJEH, TyMOB,
paauaiuu, UCKyCCTBEHHOTO OCBELIEHUsA. MeTo bl 3aluThl. XUMUYECKUE YIpo3bl buonornyeckue
yrpo3bl: HH(GEKIMOHHBIE 3a00eBaHus1, MHBa3uU. KauecTBO Bo3ayXa U MUTHEBOU BOJIbI, TPUYUHBI
3arpsi3HEHUs, CHocoObl OYMCTKH. KaHIepOoreHHble BEIIeCTBa, MPEAENbl JIOMYCTUMBIX
koHuentpanuit (ITIJJK), meTonpr 3ammTel. IJKOJOTUYECKHE OMACHOCTH aBAPUNHBIX, OBITOBBIX
OTXO0Z0B U BBIOpOCOB. COBpEeMEHHBIE TEXHOJIOTMHM YTUJIM3AIMU JKUJIKUX, Ta3000pa3HbIX U
TBEPJIBIX OTXOIOB.

[TpupoaHble U TeXHOTeHHbIE Ype3BblyaiiHbie cutyaruu (UC) 1 6e30macHOCTb.

[Tpuponusie katacTpodsl. TexHOreHHblE aBapUM: MPUUYUHBI M TMOCIEACTBUA. Upe3BblYaliHbIE
curyauuu (YC): onpeneneHue, cxema MpoTeKaHMs, KIacCU(PHUKAIIMH, XapaKTEPUCTHKH, TUITOBbIE
¢azel. [Ipupoausie u Texnorenusie YC B Poccun.

3. I'ocynapcTBeHHas! MOJIMTHKA, FTOCYIapPCTBEHHBIE CTPYKTYPBI, CHCTEMBI O0ECTIEUEHUSI U METObI
yIpaByieHUs1 0€30MaCHOCTHIO.

['ocynapcTBeHHas MONUTHKA U cCUCTeEMa MeponpusiTuil B odnactu obecneuenus bXKJ| nacenenusi.



OCHOBHBIE TPHUHIUIIBI TOCYIApCTBEHHOW TMONMHUTHKKA 10 obecrneuennto bXKJ[ HaceneHwus.
3akoHomarenbHasi ocHoBa oOecrmeueHuss bXKJ[  nacenenms. OpraHu3allioHHass OCHOBA
obecnieuenus XX/ nacenenus. O0ecrnieueHre TEXHOJIOTMYECKOM 0€30IacHOCTH B 0€30IMaCHOCTH
Tpyna. ['ocymapcTBeHHBIC TPOrPaMMBbI B 001aCTH COLMATHLHO-9KOHOMHYECKOTO pa3BuTus Poccus
u obecnieuenue bXX/I.

['ocynapcTBeHHas cucTeMa NpeaynpexaeHus U JTMKBUAauuu nocieactsuid YC.

JeiictBus rocymapctBa M Ou3Heca MO MNPEAYNPEKICHUIO,  CHWXEHMIO U JIMKBHJALMU
nocneactsuii YC. OcHOBHBIE METOABI 3AIMTHI IPOU3BOACTBEHHOIO IIEPCOHANIA U HACEJIEHUS OT
BO3MOXHBIX MOCJEICTBHIA aBapuii, KaracTpod, cTuxuitHbix OexctBuil. VHauBHIyanbHbIE U
KOJUIEKTUBHBIE IEHCTBUS IPU HECYACTHBIX ciydasx u npu YC.

4. EcrecTtBeHHOHay4YHbIe OCHOBBI oOecrnedeHust bXK/I.

YcnoBus CYHICCTBOBAHUA JKHN3HMU. EcrecTtBennas u HCKYCCTBCHHAasd Cpcaa oOutauuga u
0e30MacHOCTb KHU3HEeAeATeIbHOCTU. brocdepa.

BzaumopeiictBue OuocucteM U ueJIOBEKa COBPEMEHHOIO HWHAYCTPUAILHOTO 0OIIecTBa ¢
KOMITOHGHTaMH Cpejibl 00uTaHus - onocdepoit, TexHochepoit u conmaibHON cpenoi. Yemonek,
OpUpoa M OHKOHOMHKA. OKOJOTMYECKM TOIXOJ K aHalmu3y NOTpeOHOCTeH dYenoBeKa.
YenoBeuecTBO M 4eNOBEK Kak Oompiine cucteMbl. Knaccudukanus u uepapxust norpeOHoCTe
yenoBeKa. JKoynorus, pusuka u 0e30MacHOCTh KU3IHEAEITEILHOCTH.

q)aKTOpr, BIMAKOIIHNEC HA 0e301acHOCTh KHU3HCACATCIIBHOCTH.

YcnoBust obecriedueHus: O6e3onmacHocTH. ['omeocTas. /IluHaMHUYeCKOe COCTOSIHUE 4YeI0BEYECKOTO
OpraHu3Ma, XapaKTepU3YIIIeecs TMOTHON TNCUXO(PHU3MUECKOW M COIUAIbHOW TapMOHHEH B
HOPMAJIBHBIX YCIIOBHSIX U IKCTPEMAlIbHBbIC YCJOBUS KH3HEICATSILHOCTH. KpuTepuu oleHKu
3I0pOBbSl HACEJEeHHs] M CTaHAApThl KadyecTBa OKpYXKarollell cpeabl. MexaHW3Mbl afanTaiuu
YeIOBEUYEeCKOro0 OpraHu3Ma K IMOTOKaM JHEPruH, BeUIeCTBAa M HH(POPMAIMM U TPEIeibl €ro
BbDKHMBaeMOCTH. Hecnenududeckue peakiiuu opraHu3Ma 4eloBeKa Ha BHEIIHUE BO3/CHCTBUSL.
Crpecc.

5. MGI[I/IKO'I[GMOFpaq)I/ILIeCKI/Ie XapaKTCPUCTHUKU 0e30IMacHOCTH M CTEIICHU pa3BUTHUA O6H_I€CTBa.
BOCHpOI/ISBOI[CTBO HaCCJICHUA U ,HeMOFpa(I)I/I‘leCKaH 0e30IMacHOCTb.

Cpe)lem oxXugaemast HpO}IOJ'DKI/ITCHI)HOCTB HpeI[CTOﬂIHefI KHU3HU nu z[pyrI/Ie MCINUKO-
neMorpaduueckne IMoka3aTesld Kak XapaKTePUCTHKH OE30MacHOCTH W CTENCHW Pa3BUTHUS
oOrrecTBa.

MC,Z[I/IKO-IICMOFpa(bI/I‘{CCKI/IC IMMOKa3aTeCiin, XapakKTCPU3yrOIUueC ypOBCHb 0C30IMaCHOCTH U CTCICHb
Pa3BUTHA O6H.[CCTB3.I OIPCACIICHUA, TIPUMCEPbI, HUCTOPHUYCCKUC, CTPAHOBBLIC, conuajibHO-
9KOHOMHYCCKUC U COLIMOKYIIBTYPHBIC pa3JINuUA U aHAJIOTHHU.

MHTEHCUBHOCTh CMEPTHU U TUIIOTE3bI €€ MPUYNHHO-CIIEICTBEHHBIX 3aBUCHUMOCTE!: FreHeTHUecKas,
DKOJIOTMYECKAsl, COIMOKYJIbTYpHast (I 4YelloBeKa) W aJanTalMOHHAas JIeTePMHHALINU.
BospacTtHasi 3aBHCMMOCTh MHTEHCHUBHOCTH CMEPTH M €€ KOJMYECTBEHHBbIE, B TOM YHUCIE U
napaMmerpuueckue, onucanus: npuOmkenus [ommepma, [ommepna—Meilikema U Ap.
MHTEHCUBHOCTh CMEPTH U €€ BHJIOBBIE, IOJOBbIE, reorpaguueckue U COUUOKYIbTYpHBIE (IS
YeJoBeKa) pa3nuuusa. MianeHueckass CMEpTHOCTh. lMcTopuueckoe H3MEHEHHE BO3PACTHOU



CMEPTHOCTH U TPOAOJDKUTEIFHOCTH JKH3HM B YEIOBeYeCKOM oOmiecTBe. B3amMocBs3b
MHTCHCUBHOCTH CMEPTH U BO3PACTHON CTPYKTYpPHI C OOIUM KO3()(UIIMEHTOM CMEPTHOCTH U
CpeaHel MPONOJIKUTEIBHOCTIO XKHU3HH. CBS3b XapaKTEPUCTHK CMEPTHOCTH JUIsl YelOoBEeKa C
HKOHOMHYECKUMH M COITUATTBHO-TTOTUTUYECKIMHU YCIIOBHSIMH, C KYJIbTYPHBIM YPOBHEM HACEICHUS
U YPOBHEM Pa3BUTHS MEAULIMHBI U CUCTEMBI 3]paBOOXPAHEHUSI.

BOCHpOI/I3BO,Z[CTBO HaCCJICHUS. I[CMOFpa(i)I/ILIeCKaH W HallMOHAJIbHAasA 0e30MacHOCTb UX CBS3b C
XapaKTEPUCTUKAMH CMEPTHOCTU U POKIAAEMOCTH.

BocnpousBoacTBo Hacenenus 1 reMorpadudeckas 6€30macHOCTb Kak BaXKHEUIIasi COCTABISIONIAs
HaIlMOHANBHOU Oe3omacHOCTH. PokmaeMocTh B MONYISIIMAX OWOJIOTMYECKUX BHJIOB U B
yejoBeYeckoM obOmecTBe. CBsI3b POXKIAEMOCTH U CMEPTHOCTHU C JAPYTMMHU JAEeMOTrpaduyecKiuMH,
COLMAIbHO-9KOHOMHYECKUMH U SKOJIOTMYECKUMHU XapakTepucTukamu. Jlemorpaduueckue
MOJENIM M CIEHApUW H3MEHEHHsI YMCICHHOCTH HaceneHus. Jlemorpaduueckuii mepexon.
KoadduumeHt GpepTUabHOCTH U €ro CBsi3b C SKOHOMUYECKHMHU, KYJIbTYPHBIMH U COLIMAIBHO-
MOJINTUYECKUMU YCIOBUSAMM M JKOJIOTMYECKUMHU XapakTepUCTUKaMH. BospacTHas CcTpykTypa
POXKITaeMOCTH W €€ HMCTOpHYEcKas HBOMIONUSA. DepTHIBLHOCTh U JeMOrpapuuecKuil mepexo.
LlenenanpaBieHHbIE MOMBITKH YIOPABICHHUS POXKAAEMOCTBIO. DKOHOMHUKO-IeMorpadudeckue
MOJIEIM BOCIIPOU3BOIcTBA HaceneHus. [Ipodiaemsl nenonynsiuuu HaceneHus Poccun.

HepCHeKTI/IBH U ITIYTHU IPOAJICHUS aKTHMBHOM JKM3HU YeJI0BeKa.

ConmanbHbIe acTeKThl ¥ OMOJIOTHS TPOIOJHKUTENFHOCTH KU3HH. beccmepTre u crienuduaeckue
XapakTEPUCTUKH  BO3PACTHOM  3aBHCHUMOCTH  MHTCHCHUBHOCTH  CMEPTH. ConuanpHo-
HYKOHOMHYECKHUE, SKOJIOTUYECKHEe M OMOJIOTHYECKHE ACTEPMUHAHTHI BO3PACTHON 3aBHCUMOCTH
MHTEHCUBHOCTU CMEPTHU U NPOJOHKUTEIBLHOCTH )KU3HHU. 3alIpOrpaMMUPOBAaHHBIN Mpees KU3HHU,
JeTaJbHbIE HAPYLIEHUS CUHXPOHU3alUu (PU3HOJIOTMUYECKHUX IPOLIECCOB KaK pPe3yJbTaT pocTa U
Pa3BUTHS WM OTKa3bl (PYHKIIMOHUPOBAHUS OpraHM3Ma KaK CIIEACTBUE HAKOIJICHHS Je(PEKTOB B
IpoLecce >KU3HeAeATeIbHOCTU. Mojien MHTEHCUBHOCTH cMepTH. CoBpeMEHHas MeIuLuHA U
NEPCIEKTUBBI NPOJUICHUE KU3HU. OXpaHa MaTepUHCTBA M JIETCTBA U YBEIWYECHHE CpENHEU
IPOIOJKUTEIBHOCTH )KU3HU. BbI00p 3710p0oBOro 006pa3a »KU3HU — peaabHbII YTk K YBETUYEHUIO
IIPOIOJKATEIIBHOCTH JKU3HU.

6. OCHOBBI TEOPHH PUCKOB U cTpaTerniyeckue pucku Poccun.
[Tonsitue, hakTopsl, chepbl BO3HUKHOBEHUS U KIacCU(UKAIIUN OMACHOCTH.

OrnacHOCTh, KaK yrpo3a MPHUPOAHOM, TEXHOTEHHOH, COLMATIbHOM, BOCHHOM, SKOHOMUYECKOU U
JIPYTrOM HAIpPaBJIEHHOCTH, OCYIIECTBICHUE KOTOPO MOKET MPHUBECTU K YXYIIICHUIO COCTOSHUS
3/10pOBbSI MJIM CMEPTH YEJIOBEKA, a TAK)KE HAHECEHUIO ylep0a OKpy:Karollen cpese.

Knaccugukarum onacHocTu:
. 10 MIPOUCXOXKICHHUIO (PAaKTOPOB: MPUPOIHBIE, COLIUANBHBIE, BOGHHBIE, TEXHOT'€HHBIE,
HKOJIOTMYECKUE U CMEIIaHHBIE;

. 0 MEXaHM3MaM peanu3aluu: (QU3UYECKUe, XUMHUYECKue, OUOJIOTHYECKUue |
ncuxogusnonorndeckue (mo opunuansHomy cranaapry (FOCT 12.1.0.003-74));

. 1o ¢popMaM IpOSBICHUS: CTUXUKHBIE O€CTBUS (3EMIIETPSICEHHUS], CEJIN, YparaHbl, CMEpUn
U JIp.), IPOMBIIIJIEHHbIE U TPAHCIIOPTHHIE aBapuu, CIydyaifHble OTPABICHUS U Jp.



. [0 BUAAM: NPUPOAHAsA, IOXKApHAsA, XUMHUYECKas, paJualllOHHAas, MPOMBIIIJIECHHA,
neMorpaduueckas, conuaibHas, acCTePOUIHO-KOMETHAS U JIp.

. M0 JIOKAJIM3al[MK: OIMACHOCTH CBsI3aHHbIE ¢ JUTOC(Epoii, ruapocdepoii, armochepoit u
KOCMOCOM.

. 0 BHJIaM yiep0a: COLUaTbHBIM, TEXHUYECKHM, YKOJOTUUECKUM U JIp.

. 10 MacmTady pacpoCTpaHEeHUs U pa3Mepam yuepoa

Puck xak MEpa OITaCHOCTH.

Knaccugukanum puckoB U NOAXOABI K ONPEIEICHUIO €r0 YPOBHS: WHKEHEPHBIH, MOJICJIbHBIMH,
JKCIIEPTHBIN, COLIMOJIOTHYECKHM. DaKTOPHI, ONPEIEIAIOINAE PAHKUPOBAHUE CTEIIEHH ONTAaCHOCTH
(pucKa): KOHTPOJIIMPYEMbIe, HEKOHTPOJIUPYEMbIE, BUMMbIC, HEBUIUMBIC PUCKH, BBIOOPHI CHCTEM
paccMOTpeHHUs 71l OLIEHKU PUCKOB. JJoOpOBOSIbHAS M IPUHYIUTEIbHAS OTTACHOCTH, MPUEMIIEMBIN
puck. Kiaccudukanyum pruckoB: 10 IPOHCXO0XKACHHUIO; IO BHLY OIIACHOCTH; 10 XapaKTepy U YHCITY
MCTOYHHKOB; TI0 PEIUIMEHTaM PHCKa; 10 MacIITa0y 30HbI MOPAKEHUS; TIO SAUHUIIAM U3MEPEHUS
pucka. TeXHOTeHHbIM HHAUBUIYalbHBIA U COLUATIbHBIN (TPYIIIOBOM) PUCKU. Y POBHHU ONIACHOCTHU
(pucka) MU uX KOJIMuYecTBEHHass oueHka. CTpyKTypa pUCKOB CMEpPTU. XapaKTEpUCTUKH JUIs
MU3MEPEHMS OIACHOCTH, CBA3aHHBIE C YIETOM Ka4yeCTBa KU3HU.

Crpaternyeckue pucku Poccun.

Cocrosnue Oe3zonacHocTd coBpeMeHHOW Poccuu. Crparermueckue pucku Poccum: B
NOJIMTUYECKON cdepe; B SKOHOMUUECKOH cepe; B connanbHOi chepe; B HAYIHO-TEXHUIECKOU
cdepe; B NPUPOJHON U TEXHOreHHOH cdepax. IIporHo3 u3MEHEHHs] CTPATErHYECKUX PUCKOB
Poccun u Mepsbl 10 X CHUYKEHHUIO.

Hpo6neMa KOJMYECTBEHHOM OIIEHKU OITAaCHOCTH M CTAaTHCTHKA KaTaCTPO(i).

TpaauMOHHBIN MOAXOJ K OIEHKE pUCKAa M CTaTHCTHKa KaracTpod. 3aKOHBI paclpenereHus
BEpPOATHOCTH HACTYIUIEHUS aBapHii, karactpod u KpuszucoB. PacmpeneneHust ¢ TEKENBIMU
xBoctamu. [Ipumep pacnpenenenus [lapero u yceu€nnoro pacnpenenenus Ilapero. Ilpumepst
HEYCTOWYMBOCTU U CJ1a00N MHGOPMATHUBHOCTH CPEIHUX 3HA4YCHHH ymiepOa mpu katactpodax,
OLICHOK ITOBTOPSIEMOCTH U MaclITab0B «HAHOOJIBIINX» YIIEPOOB.

7. IloaroTOBKA K JIEKIIMOHHBIM KOHTPOJIbHBIM pa60TaM 1 UX BBIITOJITHCHHC.

8. CamocoxpaHuUTeNbHOE MOBeJIeHHe, 3/10poBbI 00pa3 »xu3Hu (30X), uHAMBHUIYyaNbHbIE
JEHCTBUS B CUTyalUsX MOBBILIEHHON OIACHOCTH.

MeTo/1p1 TOBBIIEHUS] YCTOMYMBOCTH K CTpECCy M 30pOBbIit 00pa3 xu3au (30XK).

HpO(I)I/IJ]aKTI/IKa M IIOBBIIICHUC YCTOIZQHBOCTH OopraHn3ma 4€JIOBCKa K BHCIIIHUM BO3JICHCTBUSM.
CnocoObI HOBBIIICHUS yCTOﬁqHBOCTH OopraHu3Ma IpUu KPaTKOCPOUYHOM U XPOHUYCCKOM CTPECCE.

Posb akTHBHOTO 00pa3a KU3HU U CAMOCOXPAHUTENLHOTO MOBEJCHHS B (DOPMUPOBAHUU 3/I0POBBS,
30X u bXX/I. Bpenubie mpuBbIYKN: OMOTOTHYECKHE, METUIIMHCKUE U COITMATbHO-IKOHOMUYECKUE
aCIIEKTBHI.



NunuBunyanpHble TEWCTBHS B OKCTPEMAJbHBIX CHUTYallUSX M OKa3aHWE IEPBOM IOMOIIU
MOCTPA/IaBILIUM.

OO0pa3 neicTBUil U CaMOCOXPAaHUTEIBHOE MMOBEJCHUE B AKCTPEMAIILHBIX U OMACHBIX CUTYAIIHSIX.
OxkazaHue caMOIIOMOIIY | TIEPBOM MTOMOIIY TIOCTPAIABIINM ITPH HECYACTHBIX CIIyYasiX, aBapUsIX U
Karactpodax.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

buosornyeckne MakpomMoJieKyJabl U UX (PYHKIIHU

Heab AMCHUNIMHBI:

- cdopmHpoBaTh OOIIME MPEICTABICHHUS O YeNOBEKe KaK O YacTU MPHUPOJbI, O €IWHCTBE U
CaMOIICHHOCTH BCEr0 YXMBOTO M HEBO3MOYKHOCTH BBDKMBAHMS YEJIOBEUeCTBa 0€3 COXpaHEHHUs
Oouocdepsl, a Takke 00yYUTh TPAMOTHOMY BOCHPHATHIO MPAKTUYECKUX MPOOIIEM, CBSI3aHHBIX C
Ouosorueii, B TOM Uuciie — 3J0pOBbs UEI0BEKA, OXPaHbl IPUPOIbI, IPEOI0JIEHUS IKOJIOTHIYECKOTIO
KpHU3HCA, IPUBUTH HABBIKU 3KOJOTUYECKON KYJIbTYPBHI.

3agauu AMCHUIINHBIL:

- M3y4uTh (YHIAMEHTAIBHBIE CBOWCTBA JKMBBIX CHUCTEM (CaMOOOHOBJICHHE, CaMOpPETYIILus,
CaMOBOCIIPOM3BOJCTBO) M aTpHOyTHl KHU3HH: OOMEH BEIIECTB M HSHEPIHH, Pa3IpaKHMMOCTb,
roOMeoCTas, pa3MHOKEHHE, HACIEACTBEHHOCTh U U3MEHUNBOCTb;

- 03HAaKOMHTBCS C YPOBHSIMU OpraHM3alliy KHUBOTO U NPOsIBIEHUEM (yHIAMEHTAIBHBIX CBOWCTB
KMBOI'O HAa OCHOBHBIX 3BOJIIOLIMOHHO-OOYCIIOBJIIEHHBIX YPOBHSAX OpPraHM3allUU: MOJIEKYJISPHO-
TeHETUYECKOM, KJIETOUYHOM, OHTOT€HETHYECKOM, HOMYJIALUOHHO-BUIOBOM,
OuoreoneHosoru4eckom, ouochepHom. M3yunte cTpoeHHe W NPUHIUINBI (HYHKIIMOHUPOBAHUS
CTPYKTYPHBIX KOMIIOHEHTOB JJIEMEHTapHON €IMHHUIbI KUBOTO — KiIEeTKH. O3HaKOMHUTbCA C
OCHOBHBIMH METa0OJNYECKUMHU NPOLIECCAMU, POTEKAIOIIMMHU B KJIETKE;

- OBHAKOMHUTLECA C BUJAMU PA3MHOKCHHA B KHMBBIX CUCTCMaX. I/ISy‘lI/ITB OCOOEHHOCTH IT0JIOBOTO
Pa3MHOKCHU, (I)OpMHpOBaHI/Ie IMMOJIOBBIX KIJIETOK, OINIOAOTBOPCHHE, BUIAOB U ocoOeHHOCTEH
WHAUBUAYAJIIbHOT'O PAa3BUTUA;

- U3YYUTh MOJIEKYJISIPHBIH YPOBEHb OpraHM3allid >KUBOTO: CTPYKTYPY M (DYHKIUHU TJIaBHBIX
O6uonoauMepoB (OenKH, XKUPBI, YIIEBOJbI, HYKJIEOTH[bI). O3HAKOMHUTCS C MOJIEKYJISPHBIM
MEXaHU3MOM HAaCJIEJCTBEHHOCTH M W3MEHUYMBOCTH JKUBBIX OpPraHU3MOB. M3yunTh OCHOBBI
IJIACTUYECKOTO M IHEPreTUUecKoro ooMeHa. M3yunTh OCHOBHbIE T€HETHUECKHUE 3aKOHBI: 3aKOHBI
MeHnnens, HEMEHJENIEBCKOE pacIleIICHHe, TeHETHKA 10J1a. YMETh CBA3aTh 3aKOHBI T€HETUKH C
XPOMOCOMHOM Teopuel 1 ¢ MOJIEKYJISIPHBIMH OCHOBaMH HACJIE/ICTBEHHOCTH;

- O3HAaKOMHUTHCS C 3aKOHOMEPHOCTSIMU M MEXAHU3MaMHU >KHU3HEACATEIBHOCTH YEJIOBEKa Ha
HBOJIOIMOHHO  OOYCJOBJIEHHBIX  YPOBHAX €ro  OpraHu3auuu. M3y4uTh  NOPUHIUIBI
(YHKIMOHUPOBAHUS pa3NUYHBIX CHCTEM OpraHM3Ma 4eJOBeKa: OIOPHO-IBUTATEIIbHOM,
KPOBEHOCHOM, bIXaTEJIbHOM, NMUIIEBAPUTEILHON, SHAOKPUHHON, HEPBHON. M3ydnTh NMPUHLIKIIBI
peryssiiuu GyHKIUNA OpraHu3Ma.



IlepedyeHb MIaHMPYyeMbIX Pe3yJIbTATOB 00YUYEHHUS M0 JUCHMUILIMHE (MOTYJII0)
B pe3ynbrare ocBOSHUS TUCIUTUTHHBI 00yUYaIOITHECsT TOKHBI

3HATh:

- OCHOBHBIC 3aKOHBI OMOJIOTMU U OOILEH KOJIOTHH;

- CYILIHOCTb >KU3HU, YPOBHH U MPUHIIUIIBI OMOJIOTMYECKON OpraHu3aluu;

- IJIaBHEHIINE INOHATHA, 3aKOHOMCPHOCTHU U 3aKOHBI, KaCarOIUECsa CTPOCHUA, )KU3HU U Pa3BUTHUA
PaCTUTECIBbHOI0, )KUBOTHOI'O M YCJIOBEYCCKOI'0O OPraHu3MoOB, pa3BUTHUA JKUBOM IIPUPOIBI,

- 0COOCHHOCTH YeJIOBEKa, KaK OMOJIOTHYECKOTO BH/Ia, 0COOCHHOCTH (PH3UOJIOTHH, COMAaTHYECKOE,
NCUXUYECKOC U COLUAIBHOE Havaja B MPUPO/IE YeIOBEKa, (PAKTOPHI 3I0POBbS M IKOJIOTHICCKOTO
pHCKa, MECTO YEJIOBEKA B IBOJIIOLIUN 3EMIIH;

- OCHOBBI JKOJOTUM (PKOJIOTHSI OCOOEH, MOommynsmuii, cooOmecTB, ydeHue o Ouocdepe,
B3aUMO/ICHCTBHE TIPUPOIBI U OOIIECTBA, SKOJIOTUIYECKUE TIPOOIEMbI COBPEMEHHOCTH);

- OCHOBHBIE OMOJIOTHYECKHUE TTOHATHS U TCPMHHBI;
- OCHOBBI CTPOCHUSA U JKU3HCACATCIIbHOCTU YCIIOBCKA,
- OCHOBBI O6H.I€I>i n OpFaHquCKOﬁ XHUMHU,

- TpeIMeT, Ielb, 3aJa4d JIUCHUIUIMHBI M €€ 3HadeHue s Oyaymeid mpodeccHoHATbHOMI
JIEATEIIbHOCTH;

- CTPYKTYpPY ¥ (pyHKIIMM GEJIKOB, YIII€BOJOB, )KUPOB U HYKJIEHHOBBIX KHCIIOT;

- OCHOBHBIE 3Tallbl YHEPTETUKU KIIETKH;

- CTpOCHHE OHMOJIOTHYECKUX MEMOpaH; MEXaHU3Mbl TPAHCIIOPTA BELIECTB Yepe3 MEMOPaHbI;
- CTpOEHHUE U (PYHKIIMM OpTraHeN KIETKHU;

- KJIacCU(UKALIMIO KJIETOK B 3aBUCHMOCTH OT UX CHEIMAIN3AIINN;

- 3aKOHOMEPHOCTH CTPYKTYPHO-(DYHKIIMOHAIBHBIX B3aUMOCBS3EH B KIETKAX;

- BUJIbI MEXKKJIETOYHBIX KOHTAKTOB, CTPYKTYPY U (YHKIIUU CHHAIICA;

- IPUHIIMII U 3Talbl epeadyn HacleCTBEHHOW HH(OPMallMU B IOKOJIEHUSIX OpPraHU3MOB;
- 9Tanbl OMOCUHTE3a Oenka Ha pudocomax, perysuus 3TUX TaroB;

- IOHATHE O TOMEOCTA3E;

- OCHOBHBIE IPUHIMIINAIIBHBIE TOAXO0bI K PETYIISILUY IEATENBHOCTH KIIETKH;

- MEXaHU3M 0eCIOoJIOro Pa3MHOXKEHUS; CYIIHOCTh MUTO3a;

- CYIIHOCTH IOJIOBOTO Pa3MHOXKEHUS, TaMETOTCHE3a, MEHO03a;

- 9Tanbl UHAUBUAYAJIIBHOTO Pa3BUTHUS OPTaHU3Ma;

- IPOUCXOKIAEHUE CIENUATN3UPOBAHHBIX YAaCTEH TeJla U3 3apPOJIbIIIEBBIX JIUCTKOB;

- 3aKOHOMCPHOCTHU PCIrCHCPALIUU;



- OTVIMYUTEJIbHBIE 0COOCHHOCTH TKaHEH JKHBOTHOT'O opraHu3Ma,

- 3aKOHOMCPHOCTHU B3aWMMOCBA3U OpraHui3Ma U CpclAbl C IMO3ULUU aI[eKBaTHOﬁ n HeaI[eKBaTHOﬁ
pCaknuu opraHnuimMa, aCKBaTHbIX U HCAACKBATHBIX yCJIOBI/Iﬁ CpCabl;

- OCHOBHBIC ITOHATHA I'CHCTUKKU U CCICKIUH: JOMHUHAHTHOCTh U PEHCCCUBHOCTh, XPOMOCOMHEIC
OCHOBBEI PACHICIVICHUA U HE3ABUCUMOI'O IIEPCPACIPCACIICHUA I'CHOB; MOJICKYJISIPHBIC MEXaHHU3MbI
1 T€HETUYECKUI KOHTPOJIb peKOM6I/IHaHI/II/I; BSaHMO,Z[efICTBHe I'CHOB,

- OCHOBBI I'CHCTHKH 110JI1a, HACJICACTBCHHOCTD, CICIIJICHHAA C IIOJIOM,
- OHOJIOTHYECKHE OCHOBEI HaCJICACTBCHHBIX Oone3nen YCJI0BCKaA,
- COOMAJIBHBIC aCIICKThI OHOoJIOrun YCJIO0BCKaA,

- OCHOBHBIC ITIOJIOKCHHUA OKOJIOT'MH YCIIOBCKA.

yMeTb:

- 'PaMOTHO BOCIIPHHUMATb TCOPCTUICCKUC U IIPAKTUYCCKHUC HpO6J’IeMH, CBsI3aHHBIE ¢ OMOJIOTHEH
u SKOHOFHeﬁ, B TOM 4YHCIC — 3I0pOBbiA YCIOBCKA, OXpaHbl IIPHUPOAbLI, IIPCOAO0JICHUSA
OKOJIOTHYCCKOT'O KpU3unuca,

- HCII0JIb30BAaTh MOJyYEHHBIE 3HAHUS HA IPAKTUKE;
- OTCTauBaTh CBOXO TOUKY 3pEHUS;

- OILICHUBATh IIOCJIEACTBHUS CBOEHM JIEATCIBbHOCTH IO OTHOILICHHIO K Oprmanmeﬁ cpeac u
CO6CTB€HHOMy 3A0POBbIO;

- HCIOJB30BaThb 3HAHUA CTPOCHUA U (1)YHKIII/II‘/JI 6I/IOMOJI€Ky.H KJIICTKH [JIs1 IIOHHMMaHUA
(1)I/I3I/IOJ'IOFI/I‘-IGCKI/IX M MMAaTOJIOTHYCCKHUX POUCCCOB, IMPOTCKAIOIINUX B KIICTKE;

- 0XapaKkTepU30BaTh OPraHOUIbI KJIETKH U UX POJIb B OCYIIECTBICHUH KU3HEIEATEIbHOCTH KIETKH
JUTSI TIO/JIePKaHusl ONTUMAJILHOU Perynsaiuu (YHKIUN KIeTKH,

- Ha OCHOBE 3HAHMS JTalOB CHHTE3a Oelka W (aKTOPOB, OOYCIOBIMBAIOIIMX €ro, YMETh
PETYJIHPOBATh MEXAaHU3MBI JIOJITOCPOYHON aanTaluy KISTKH; PeliaTh 3a/1a4u 110 MOJICKYISIPHOU
OuoJIoruy;

- OOBSICHHUTH 3aKOHOMEPHOCTHU CTPYKTypHO'(I)YHKI_II/IOHaHBHBIX B3aHMMOCBSI3€M B KJIETKaxX U YMETH
MMOJIb30BATHCS 3TUMHU 3HAHUAMU JJIS1 BMCIIATCIILCTBA B IMTPOLECC MMOBPCIKACHUS KIICTKH,

- HOJIb30BATHCA MOHATUAMU I'OMCOCTAa3a, aAallTalluil B IPUMCHCHUHN K KOHKPCTHBIM KHU3HCHHBIM
CUTyallusIM,

- OMPCACIIATD IMYTU PETYIAINU ACATCIIBHOCTHU KIICTKU U YIIPABJIATH ITOH ACATCIBHOCTBIO,

- YCTAHOBUTH NPUHOUIIMAJIBHBIC pa3JInuusa MCKIAY MHUTO30M U MEHO030M i1 MOHUMaHHUSI poiin
9TUX IIPOUCCCOB B 3BOJJIIOLNHU;

- HCIIOJIB30BAaTh 3HAHUSA SaKOHOMepHOCTeﬁ HacJI€aO0BaHHs, YCTAaHOBJICHHBIC F.MeHneneM, JIISL
pPEIICHUSA TCHETUYCCKUX 3a/1ay,

- CaMOCTOSITENIbHO pPaboTaTh € JUTEpaTypoil mo OHMONOTrHMH, a TaKke ¢ y4eOHOW, ydyeOHO-
METOAMYECKON U CIIPABOYHOI JTUTEPATypOil M0 MEAUKO-OMOJIOTHYECKUM TIpeIMETaM;



- pelaTh CHUTYallMOHHBIE 3aJladyd W TECTOBbIE 3aJaHus A (GOPMUPOBAHUS IBPUCTUYECKOTO
MBIIUICHHUS,

- OICHUBATb O6H.I€6I/IOJIOFI/I‘ICCKI/IG 3aKOHOMCPHOCTH KU3HCACATCIbHOCTH OpraHnu3Ma 4€JI0BCKaA,

- 000011aTh W OCMBICIMBATh JTaHHBIC PA3IMYHBIX MEAUIIMHCKHX, (papMalleBTUYCCKUX HAYK M
0011e0MOJIOTMYECKUX TMO3HMIMK 11T TOro, 4TOOBI B JajbHEUIEM peIIaTh OHOJIOTHYECKUE
po0JIEMbI METOJJAMHU aHAJTU3A.

BJIAETh:
- METOJIaMU PEIICHHS KOJIOTMUYECKUX MPooIieM;
- HaBBIKaMU Pa0OTHI C TUTEPATYPHBIMUA UCTOUYHUKAMU;

- TMPEACTABIATh PE3yJbTaThl COOCTBEHHOW MACATEIBPHOCTH C MCIOJB30BAaHUEM COBPEMEHHBIX
CPEICTB, OpPUEHTHPYICh HA MOTPEOHOCTH ayaUTOPUU, B TOM uuciae B (opMe OTYETOB,
MIPE3CHTAIINM, TIOKJI/I0B;

- CIIOCOOHOCTBIO TPOBENEHUS IKCIEPUMEHTAIBHBIX HCCIICIOBAHUM, BBIIIOJHEHUS MPOEKTOB U
3a/laHuil 110 TeMaTHKe pa3padaTbIBa€MON Hay4yHOU NpoOIeMBbl;

- OMOJIOTHYECKON TEPMHHOJIOTHEH;

- TIOHMMaHUEM 3aKOHOMEPHOCTEM JKU3HENEATEIbHOCTH OpraHu3Ma 4YeJIOBEKa, CBSI3bIBATh
(GyHKIMU OpraHOB W CHCTEM OpPraHOB OpraHm3Ma C (HU3HOJIOTMYECKHMMHU IPOIECCAMH,
IPOTEKAIOIUMHU B HUX.

TeMbI U pa3jeiibl Kypca:
1. buosornueckre MaKpoOMOJIEKYIbI U UX XapaKTEPUCTHKA.

buonornueckne MakpoMOJEKydbl M HMX XapaKTepUCTUKA. belkH, HYKIEMHOBbIE KHCIOTHI,
YIJIEBOABI, UX POJIb B ()YHKIIMOHUPOBAHUH JKUBBIX OPraHU3MOB. AMHUHOKHCIIOTHI KAK MOHOMEPHI
0EIKOB M MENTHUJO0B, UX CTPYKTYpa U XapaKTepHCTUKA, pa3zeieHue Ha rpymnibl. CTepeoXumus
AMUHOKHCIIOT.

2. AMUHOKUCIIOTHI, pacIiOJIOKEHHBIE BHYTPU O€JIKa U HA €r0 TOBEPXHOCTH.

AMI/IHOKI/ICHOTH, PacCIIOJIOKCHHBIC BHYTPU Oclka WM Ha €ro IOBCPXHOCTHU. ApOMaTI/I‘{eCKI/Ie
AMHUHOKHUCIIOTBI M HX CICKTPAJIbHBIC CBOICTBA. BOI[OpO,[[HBIe CBA3U MCKAY OTACIIbHBIMU
aMHHOKHCIIOTaMUA. AMMHOKHUCIOTHI Kak OBUTTCPUOHBI, IIOHATHUC pK JJI Kap6OKCI/IJ'IBHLIX,
AMUIHBIX TPYIIII aMUHOKHCIIOT U UX PaUKaAJIOB. Bausxue MUKPOOKPYKCHHA HAa 3HAYCHUC pK
JAUCCOLUMUPYIOIUX TPYIIIT aMUHOKHCIIOT. OHpe,Z[CJ'ICHI/Ie I/I303J'ICKTpI/I‘-ICCKOI71 TOYKHU Pa3JINYIHBIX
AMHUHOKHUCIIOT. BY(I)CpHBIC pacTBOpPBI HX CBOMCTBAa M HCIOJb30BaHUE Inpu HCCICIOBAHUU
OMOJIOTHYECKUX MaKpOMOJICKYII.

3. Crpoenue 6enkoB u nentuoB. CTpyKTypa U CBOMCTBA MENTHUIHOM CBSI3U.

Crpoenne OenkoB u mnentuaoB. CTpyKTypa M CBOWCTBA MENTUAHOM cBsi3u. IlepBuuHas u
BTOPUYHAS CTPYKTypa OeiakoB U mnenTtujaoB (anbda-cnupanu u Oera-ckiaaku). Kaptsi
Pamauanapana 1 ux cBA3b C KOHPOPMALMOHHBIMHU [TapaMETPaMH HOJIUIETITHAHON 1ernu. MeTobl,
UCTIOJIb3yeMble JUIsl ONpeNeeHus] IEPBUYHOM CTPYKTYphl MENTHI0B U OeNKoB, (pparmMeHTanus



nojunentuaHo nenu.  OmnpeneneHune N-KOHLEBBIX aMHUHOKHMCIOTHBIX OCTaTKOB (METOJbI
Canrepa u Oamana). Macc-crieKTpoMeTpusi OEIKOB.

4. Tpetu4Hast ¥ 4eTBEPTUYHAS CTPYKTypa OenkoB. [loHsATHE MOMEH u CyObenuHuia. MeTobl,
UCIIONIb3YEMbIC 1T YCTAHOBJIICHHS TPETHUYHOW CTPYKTYpbl O€IKOB (PEHTTEHOCTPYKTYPHBIN
aHajmu3).

TpetruHas W 4YeTBEpTUYHAs CTPYKTypa OenkoB. [loHsTHEe nHOMEH M cyObenmuHUIA. MeToJbl,
UCTIOJIb3yEMbIC JUISI YCTAHOBIICHHS TPETHYHOW CTPYKTYphI O€IKOB (PEHTI€HOCTPYKTYPHBIN
aHanmu3). CpaBHEHHE TPETUYHON CTPYKTYpBI pa3iMyHbIX OeNKOB. JleHaTypanus U peHaTypanus
6enkoB. MeToabl HCCIeI0OBaHNs YETBEPTUYHON CTPYKTYphI OenKOB. MI3MEeHEHUE CBS3BIBAIOLINX
CBOWCTB OEJIKOB MPH U3MEHEHUH UX CTPYKTYPHI (CpaBHEHHE CBOMCTB U CTPYKTYPHI MHOTJIOOWHA
Y TeMOTJI001HA).

5. Paznuyust B mpoCTpaHCTBEHHON CTPYKTYpE MENTUIOB U OEIKOB.

TperruHas W 4YeTBEpTUYHAs CTPYKTypa OenkoB. [loHsTHE HOMEH M cyObenuHHUIA. MeTo.bl,
UCTIOJIb3YEMbIC JUISI YCTAHOBJICHHS TPETHYHOW CTPYKTYphI OEJIKOB (PEHTI€HOCTPYKTYPHBIN
aHanu3). CpaBHEHUE TPETUYHOM CTPYKTYpPBI Pa3lNUUYHBIX OenkoB. [leHaTypauus u peHaTyparus
0enkoB. MeTo/pl McciIeI0BaHUSI YETBEPTUUHOM CTPYKTYphI OesikoB. MI3MeHeHHEe CBA3BIBAIOIINX
CBOICTB O€JIKOB MpU U3MEHEHUH UX CTPYKTYpPBI (CpaBHEHHE CBOMCTB U CTPYKTYpPbl MUOTJI00MHA
Y TEeMOTJI00MHA).

6. CDepMeHTBI KaK KaTajJu3aTopbl, HX OCOOEHHOCTH MO CPaBHCHHIO C XHUMHYCCKHMH
KaTaJiu3aTopaMu.

DepMeHTHI KaK KaTallu3aTopbl, MX 0COOEHHOCTH 110 CPABHEHUIO C XUMHUECKUMHU KaTallu3aTOPaMU.
Kondopmannonnass MOOMIBHOCTh OENKOB M KaTrainu3. AKTHBHBIA LIEHTp (epMeHTa. DHeprus
aKTHBAIlMM XMMHYECKOW peaklry M BIWSHME Karajiu3aTopa Ha 3TOT mapamerp. KuHeruka
Muxasnuca-MeHTeH, ypaBHeHne Muxasnuca, onpeaenenne Km u uncina 060poToB.

7. Knaccudukanust GpepMeHTOB.

Tunel  (epMeHTaTUBHOTO KaTanu3a (KHCIOTHO-OCHOBHBIM, KOBaJeHTHBIH, KaTalu3 C
UCIIOJIb30BaHNEM HOHOB MeTasuioB). Kinaccuduxkarus hepmeHToB. ['Maponu3 nentuaHoN CBSI3U Ha
pUMepe CEPUHOBOM MpOoTea3bl XUMOTPHUIICHHA. HTHOUTOPHI U aKTUBATOPHI (PePMEHTATUBHBIX
peakiuii, KOHKypEeHTHOEe HEKOHKYPEHTHOE M OECKOHKYPEHTHOe MHTHOupoBaHue. MHruOuTopsi-
caMOyOUMIIBI.

8. OyHKIMU OEIKOB U ENTHIOB.

OyHKIMU OETKOB W MENTHJOB. PerynsTopHble MeNnTuabl Ha MpUMEpPe Ba3ONpEecCHHa U
okcuronuHa. Helponentuel. Kamnkpensn u OpagukuHuH. [TyTaTHOH U €ro poJib B peryisiuuu
OKHCIUTEIbHO-BOCCTAHOBUTENBHOIO OajlaHca KIETKU. benkoBble peuenTopbl HENTUAOB, HX
cTpykTypa. IlenTuHble TOKCUHBI, OEJIKU B COCTABE SI10B, MX UCIOJIB30BAHUH B OMOXUMHUYECKUX
U (QU3MOJIOTMYECKUX HCCIETOBAHUSAX.

9. Jlunuel, onpeaeneHue, CTpPyKTypa, G yHKIUH.

Jlunuppl, onpeaeneHue, CTpykTypa, GyHkuuu. CtpoeHue 6uosorndeckux Memopas. Jlunuaxele
MOHOCJIOW, MeMOpaHHbIe OMCIOM, MULEIBI U JUNOcOMbl. CrocoObl MOJMYYEHHUS JHMIIOCOM
Pa3IMYHBIX Pa3MEPOB KaK HAHOYACTHUIL, UX MOIU(PUKAIMS IS TPETOTBPAIIEHUS MeTabO0In3aIuH.
BpamatensHas, narepanbHas auddy3us MeMOpaHHbIX JUNuAoB. Daum-diaon mepexonabl, ux



(GyHKIMOHATIBHAS POJb B CO3JaHMM  PAa3lUYHBIX IO COCTaBy MOHOCHOeB. Punmasel Kak
(bepMeHTHI, 00ecrieunBaIoIINe PA3TUYHYIO CTPYKTYPY MOHOCIIOEB MEMOpaHHI.

10. OcoGeHHOCTH CTPOCHUSI MEMOPAHHBIX OEJIKOB.

OcoOeHHOCTH  CTPOCHHMSI MEMOpaHHBIX OenkoB. TpaHCHOpTHBIE O€nKH, MeMOpaHHbBIC
TpPaHCHIOPTEPHl HAa TpHUMepe HOHHBIX KaHaioB u ATda3. Cummnoprepsl W aHTHIIOPTEPHI.
CtpyKkTypHBIE OCNKH, JABUTaTENbHBIC OCNKH, 3aracHble OCNIKU. Belnku MMMYHHOH CHUCTEMBI,
CTPYKTypa aHTUTEN, MOHOKIIOHAJbHBIC aHTHTENa. VIcroib30BaHWE aHTUTENI B HAINPaBICHHON
TEpanuy pa3InYHbIX 3a00seBaHni. B3aMOCBSI3b MEKIY CTPYKTYPOH OCIKOB M MENTHIIOB U MX

byHKIHEH.

11. MCTOHBI, HCIIOJIb3YCMBIC IJI BBIACIICHUS OEJIKOB U NENITUJ0B B OYUIIICHHOM BUJC.

Mertonpl, HWCHOJB3yeMbIe Il BBIACICHUS OCEIKOB W TENTUIOB B OYHUINCHHOM BHJIEC.
Xpomatorpadus Ha Oymare, xpoMarorpadusi B TOHKOM CJI0€, HOHOOOMEHHasi XpoMaTtorpadusl,
apdunHas xpomarorpadus. AHAJTUTUYCCKHE METOJbI, UCIOJIb3yeMbIe U M3Y4YCHHUs OCIIKOB:
U303JICKTPOPOKYCHUPOBaHUE, dJIEKTpodope3 B MOJUAKPUIAMHIHOM Telie B IPHCYTCTBUU
nojenuiacynbdara HaTpus, HATUBHBIA dliiekTpodope3. [IBymepHblii anekrpodope3 U ero
UCIIOJIb30BaHUE B TIPOTCOMUKE.

12.  Pa3nmeneHue OeNKOBBIX (pakiuuii METOAOM LEHTPU(YTUPOBAHHSA, XapaKTEPHCTHUKA
MeMOpaHHBIX (PpaKIUil METOJITAMH MUKPOCKOIIHH, ITyTeM OTPEICICHUsI MEMOPAHHBIX MapKEPOB.

Pa3znenenne 6enkoBbIX (pakiuil METOJOM LEHTPU(PYTUPOBAHUS, XapAKTEPUCTUKA MEMOPaHHBIX
dpakiuii METoJaMi MHUKPOCKOIIMHU, ITyTEeM OMpeeieHuss MeMOpaHHBIX MapKepoB. XOJIecTepuH
KaK MapKep Mia3MaTuyeckoil MeMOpaHbl KJIETOK KUBOTHBIX, MEMOPaHHbBIE Pa(Thl UX CTPYKTypa
u pynkuuu. CequMeHTalus Kak METO/I U3y4YeHHs] MaKpoMoJieKyll. MeTo bl CeIMMEHTAI[MOHHOTO
aHanmm3a OEJIKOB M OEJIKOBBIX YACTHI] U KOMIUIEKCOB OCIIKOB C YIJI€BOAAMU M HYKJICHHOBBIMU
KHCJIOTaMHU.

13. YrneBojpl, uX onpeaeseHne, CTpyKTypa MOHOMEPHBIX CaXxapoB, CTEPEOU30MEPHUSL.

VYrieBoapl, UX ONpENENIEHNE, CTPYKTypa MOHOMEPHBIX caxapoB, crepeousomepus. Kerossl n
aJIbJI03bl, MPOCTHIE YIIIEBOJIBI, Cofiepkalire 3-7 aToMoB yriepoza, ux ¢pyHkuuu. Luknudyeckue
bopmbl caxapos, Ux u3omepsl. [IponsBoaHbie MoHOCaxapoB. IloaumepHsie yrieBoabl. CTpyKTypa
KpaxMaia, IIMKOT'€Ha, 1IEJUTI0I03bl, XUTHHA. [ TMKONPOTENHBI U TPOTEOTTTMKAHBbI.

14. OcHoBHble paznuuust B cTpykType MoHoMepoB JIHK u PHK, pasnuuus B cTpykType 3THX
MOJIEKYJI KaK IIOJUMEPOB.

HyxkienHoBbIe KHUCIOTHI Kak OMOMOIMMEpPHBIE MOJEKyNbl. OCHOBHBIE pazNUYMsl B CTPYKTYpe
moHomepoB JIHK u PHK, pasznuuus B CTpyKType 3TUX MOJIEKYJ KaK MOJIUMEPOB. A30THUCTHIE
ocHoBanus B ctpykrype PHK u JIHK. CBsizu Mexay MOHOHYKIEOTHIAMHU, OOECleYnBaIOIIne
CO3J1aHuE NOTUMEPHOM MoJieKyibl. BekTopHocTs neneit JIHK. MuHOpHBIE a30THCTBIE OCHOBAHUS.
Crpykrypa PHK.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpasiieHHOCTh: CHHXPOTPOHHBbIE U HEMTPOHHbIE METO/IbI UCCJIEI0BAHUI

Buoaorus

Heab AMCHUNIMHBI:

- cdopmHpoBaTh OOIIME MPEICTABICHHUS O YeNOBEKe KaK O YacTU MPHUPOJbI, O €IWHCTBE U
CaMOIICHHOCTH BCEr0 YXMBOTO M HEBO3MOYKHOCTH BBDKMBAHMS YEJIOBEUeCTBa 0€3 COXpaHEHHUs
O6uocdepsl, a Takke 00yYUTh TPAMOTHOMY BOCHPHSTHIO MPAKTUYECKUX MPOOIIEeM, CBI3aHHBIX C
Ouosorueii, B TOM Uuciie — 3J0pOBbs UEI0BEKA, OXPaHbl IPUPOIbI, IPEOI0JIEHUS IKOJIOTHIYECKOTIO
KpHU3HCA, IPUBUTH HABBIKU 3KOJOTUYECKON KYJIbTYPBHI.

3agauu AMCHUIINHBIL:

- M3y4duTh (YHIAMEHTAIbHBIE CBOWCTBA >KMBBIX CHUCTEM (CaMOOOHOBIICHHE, CAMOPETYIISIHA,
CaMOBOCIIPOM3BOJCTBO) M aTpHOyThI KU3HH: OOMEH BEUIECTB M SHEPIHH, Pa3IPaXKHUMOCTh,
roOMeoCTas, pa3MHOKEHHE, HACIEACTBEHHOCTh U U3MEHUNBOCTb;

- 03HAaKOMHTBCS C YPOBHSIMU OpraHM3alliy KHUBOTO U NPOsIBIEHUEM (yHIAMEHTAIBHBIX CBOWCTB
KMBOI'O HAa OCHOBHBIX 3BOJIIOLIMOHHO-OOYCIIOBJIIEHHBIX YPOBHSX OpPraHU3aLUMU: MOJIEKYJSPHO-
TeHETUYECKOM, KJIETOUYHOM, OHTOT€HETHYECKOM, HOMYJIALUOHHO-BUIOBOM,
OuoreoneHosoru4eckom, ouochepHom. M3yunte cTpoeHHe W NPUHIUINBI (HYHKIIMOHUPOBAHUS
CTPYKTYPHBIX KOMIIOHEHTOB JJIEMEHTapHON €IMHMIBI JKUBOIO — KJIETKH. O3HaKOMHUTbCA C
OCHOBHBIMH METa0O0JINYECKHMH NPOLIECCaMU, POTEKAOIIMMHU B KIIETKE;

- OBHAKOMHUTLECA C BUJAMU PA3MHOKCHHA B KHMBBIX CUCTCMaX. I/ISy‘lI/ITB OCOOEHHOCTH IT0JIOBOTO
Pa3MHOKCHU, (I)OpMHpOBaHI/Ie IMMOJIOBBIX KIJIETOK, OINIOAOTBOPCHHE, BUIAOB U 0CcoOeHHOCTEH
WHAUBUAYAJIIbHOT'O PAa3BUTUA;

- U3YYUTh MOJIEKYJIIPHBIH YPOBEHb OpraHM3allUU KUBOTO: CTPYKTYPY M (DYHKIMM TJIaBHBIX
O6uonoauMepoB (OenKH, XKUPBI, YIIEBOJbI, HYKJIEOTH[bI). O3HAKOMHUTCS C MOJIEKYJISPHBIM
MEXaHU3MOM HACJIECTBEHHOCTH W W3MEHYMBOCTH >KUBBIX OpraHu3MoB. M3y4uuTh OCHOBBI
IJIACTUYECKOTO M YHEPreTUUecKoro oOMeHa. M3yunTh OCHOBHbIE T€HETUUECKNE 3aKOHbI: 3aKOHbI
MeHnnens, HEMEHJENIEBCKOE pacIleIICHHe, TeHETHKA 10J1a. YMETh CBA3aTh 3aKOHBI T€HETUKH C
XPOMOCOMHOM Teopuel 1 ¢ MOJIEKYJISIPHBIMH OCHOBaMH HACJIE/ICTBEHHOCTH;

- O3HAaKOMHUTHCS C 3aKOHOMEPHOCTSAMU M MEXAHU3MAMM >KU3HEICATEIbHOCTH YEJIOBEKa Ha
HBOJIOIMOHHO  OOYCJOBJIEHHBIX  YPOBHAX €ro  OpraHu3auuu. M3y4uTh  NOPUHIUIBI
(YHKIMOHUPOBAHUS pa3NUYHBIX CHCTEM OpraHM3Ma 4eJOBeKa: OIOPHO-IBUTATEIIbHOM,
KPOBEHOCHOM, JIbIXaTEJIbHOM, MUILIEBAPUTEIBHOM, S3HIOKPUHHON, HEPBHON. M3y4nTh NMPUHLIMIIBI
perysiuu QyHKIHMA OpraHu3ma.



IlepedyeHb MIaHMPYyeMbIX Pe3yJIbTATOB 00YUYEHHUS M0 JUCHMUILIMHE (MOTYJII0)
B pe3ynbrare ocBOSHUS TUCIUTUTHHBI 00yUYaIOITHECsT TOKHBI

3HATh:

- OCHOBHBIC 3aKOHBI OMOJIOHMU U OOIIIEH YKOJIOTHH;

- CYILIHOCTb >KU3HU, YPOBHH U MPUHIIUIIBI OMOJIOTMYECKOM OpraHu3aluu;

- IJIaBHEHIINE INOHATHA, 3aKOHOMCPHOCTHU U 3aKOHBI, KaCarOIUECsa CTPOCHUA, )KU3HU U Pa3BUTHUA
PaCTUTECIBbHOI0, )KUBOTHOI'O M YCJIOBEYCCKOI'0O OPraHu3MoOB, pa3BUTHUA JKUBOM IIPUPOIBI,

- 0COOCHHOCTH YeJIOBEKa, KaKk OMOJIOTHYECKOTO BH/1a, 0COOCHHOCTH (DU3HUOJIOTHH, COMAaTHUECKOE,
NICUXUYECKOE U COLMAIBHOE Havajla B IPUPO/IC YeIOBEKa, (PAKTOPHI 310POBbS M IKOJIOTHYCCKOTO
pHCKa, MECTO YEJIOBEKA B IBOJIIOLIUN 3EMIIH;

- OCHOBBI JKOJOTUM (PKOJIOTHSI OCOOEH, MOommynsmuii, cooOmecTB, ydeHue o Ouocdepe,
B3aUMO/ICHCTBHE IPUPOIBI M O0IIECTBA, SKOJIOTUIECKHE IPOOIEMBI COBPEMEHHOCTH );

- OCHOBHBIE OMOJIOTHYECKHUE TTOHATHS U TCPMHHBI;
- OCHOBBI CTPOCHUSA U JKU3HCACATCIIbHOCTU YCIIOBCKA,
- OCHOBBI O6H.I€I>i n OpFaHquCKOﬁ XHUMHU,

- TpeIMeT, Ieb, 3a/Ja4d JUCHUIUIMHBI M €€ 3HA4YeHHWe I Oyaymied mpodeccCHoHaTbHON
JIEATEIIbHOCTH;

- CTPYKTYpPY ¥ (pyHKIIMM OEJIKOB, YTI€BOJOB, )KUPOB U HYKJIEHHOBBIX KHCJIOT;

- OCHOBHBIE 3Tallbl YHEPTETUKU KIIETKH;

- CTpOCHHE OHMOJIOTHYECKUX MEMOpaH; MEXaHU3Mbl TPAHCIIOPTA BELIECTB Yepe3 MEMOPaHbI;
- CTpOEHHUE U (PYHKIIMM OpTraHeN KIETKHU;

- KJIacCU(UKALINIO KJIIETOK B 3aBUCHMOCTH OT UX CIIEMATN3alUY;

- 3aKOHOMEPHOCTH CTPYKTYPHO-(DYHKIIMOHAIBHBIX B3aUMOCBS3EH B KIETKAX;

- BUJIbI MEXKKJIETOYHBIX KOHTAKTOB, CTPYKTYPY U (YHKIIUU CHHAIICA;

- IPUHIIMII U ATalbl epeadyn HacleCTBEHHON HH(POpMAIlMU B OKOJIEHUSIX OPraHU3MOB;
- 9Tanbl OMOCUHTE3a Oenka Ha pudocoMax, peryJsus 3TUX ITAIOB,;

- IOHATHE O TOMEOCTA3E;

- OCHOBHBIE IPUHIMIINAIIBHBIE TOAXO0bI K PETYIISILUY IEATENBHOCTH KIIETKH;

- MEXaHU3M 0eCIOoJIOro Pa3MHOXKEHUS; CYIIHOCTh MUTO3a;

- CYIIHOCTH IIOJIOBOTO Pa3MHOXEHHMSI, FTaMETOT€HE3a, MEH03a;

- 9Tanbl MHAUBUAYAJIBHOTO Pa3BUTHUS OPTaHU3Ma;

- IPOUCXOKIAEHUE CIENUATN3UPOBAHHBIX YAaCTEH TeJla U3 3apPOJIbIIIEBBIX JIUCTKOB;

- 3aKOHOMCPHOCTHU PCIrCHCPALIUU;



- OTVIMYUTEJIbHBIE 0COOCHHOCTH TKaHEH JKHBOTHOT'O opraHu3Ma,

- 3aKOHOMCPHOCTHU B3aWMMOCBA3U OpraHui3Ma U CpclAbl C IMO3ULUU aI[eKBaTHOﬁ n HeaI[eKBaTHOﬁ
pCaknuu opraHnuimMa, aCKBaTHbIX U HCAACKBATHBIX yCJIOBI/Iﬁ CpCabl;

- OCHOBHBIC ITOHATHA I'CHCTUKKU U CCICKIUH: JOMHUHAHTHOCTh U PEHCCCUBHOCTh, XPOMOCOMHEIC
OCHOBBEI PACHICIVICHUA U HE3ABUCUMOI'O IIEPCPACIPCACIICHUA I'CHOB; MOJICKYJISIPHBIC MEXaHHU3MbI
1 T€HETUYECKUI KOHTPOJIb peKOM6I/IHaHI/II/I; BSaHMO,Z[efICTBHe I'CHOB,

- OCHOBBI I'CHCTHKH 110JI1a, HACJICACTBCHHOCTD, CICIIJICHHAA C IIOJIOM,
- OHOJIOTHYECKHE OCHOBEI HaCJICACTBCHHBIX Oone3nen YCJI0BCKaA,
- COOMAJIBHBIC aCIICKThI OHOoJIOrun YCJIO0BCKaA,

- OCHOBHBIC ITIOJIOKCHHUA OKOJIOT'MH YCIIOBCKA.

yMeTb:

- 'PaMOTHO BOCIIPHHUMATb TCOPCTUICCKUC U IIPAKTUYCCKHUC HpO6J’IeMH, CBsI3aHHBIE ¢ OMOJIOTHEH
u SKOHOFHeﬁ, B TOM 4YHCIC — 3I0pOBbiA YCIOBCKA, OXpaHbl IIPHUPOAbLI, IIPCOAO0JICHUSA
OKOJIOTHYCCKOT'O KpU3unuca,

- HCII0JIb30BAaTh MOJyYEHHBIE 3HAHUS HA IPAKTUKE;
- OTCTauBaTh CBOXO TOUKY 3pEHUS;

- OILICHUBATh IIOCJIEACTBHUS CBOEHM JIEATCIBbHOCTH IO OTHOILICHHIO K Oprmanmeﬁ cpeac u
CO6CTB€HHOMy 3A0POBbIO;

- HCIOJB30BaThb 3HAHUA CTPOCHUA U (1)YHKIII/II‘/JI 6I/IOMOJI€Ky.H KJIICTKH [JIs1 IIOHHMMaHUA
(1)I/I3I/IOJ'IOFI/I‘-IGCKI/IX M MMAaTOJIOTHYCCKHUX POUCCCOB, IMPOTCKAIOIINUX B KIICTKE;

- 0XapaKkTepU30BaTh OPraHOUIbI KJIETKH U UX POJIb B OCYIIECTBICHUH KU3HEIEATEIbHOCTH KIETKH
JUTSI TIO/JIePKaHusl ONTUMAJILHOU Perynsaiuu (YHKIUN KIeTKH,

- Ha OCHOBE 3HAHMS JTalOB CHHTE3a Oelka W (aKTOPOB, OOYCIOBIMBAIOIIMX €ro, YMETh
PETYJIHPOBATh MEXAaHU3MBI JIOJITOCPOYHON aanTaluy KISTKH; PeliaTh 3a/1a4u 110 MOJICKYISIPHOU
OuoJIoruy;

- OOBSICHHUTH 3aKOHOMEPHOCTHU CTPYKTypHO'(I)YHKI_II/IOHaHBHBIX B3aHMMOCBSI3€M B KJIETKaxX U YMETH
MMOJIb30BATHCS 3TUMHU 3HAHUAMU JJIS1 BMCIIATCIILCTBA B IMTPOLECC MMOBPCIKACHUS KIICTKH,

- ITIOJIB30BATHCA MOHATHUAMU TOMCOCTA3a, adallTallud B IPUMCHCHUN K KOHKPETHBIM KNU3HCHHBIM
CUTyallusIM,

- OMPCACIIATD IMYTU PETYIAINU ACATCIIBHOCTHU KIICTKU U YIIPABJIATH ITOH ACATCIBHOCTBIO,

- YCTAHOBUTH NPUHOUIIMAJIBHBIC pa3JInuusa MCKIAY MHUTO30M U MEHO030M i1 MOHUMaHHUSI poiin
9TUX IIPOUCCCOB B 3BOJJIIOLNHU;

- HCIIOJIB30BAaTh 3HAHUSA SaKOHOMepHOCTeﬁ HacJI€aO0BaHHs, YCTAaHOBJICHHBIC F.MeHneneM, JIISL
pPEIICHUSA TCHETUYCCKUX 3a/1ay,

- CaMOCTOSITENIbHO pPaboTaTh € JUTEpaTypoil mo OHMONOTrHMH, a TaKke ¢ y4eOHOW, ydyeOHO-
METOAMYECKON U CIIPABOYHOI JTUTEPATypOil M0 MEAUKO-OMOJIOTHYECKUM TIpeIMETaM;



- pelaTh CHUTYallMOHHBIE 3aJladyd W TECTOBbIE 3aJaHus A (GOPMUPOBAHUS IBPUCTUYECKOTO
MBIIUICHHUS,

- OICHUBATb O6H.I€6I/IOJIOFI/I‘ICCKI/IG 3aKOHOMCPHOCTHU KU3HCACATCIIbHOCTU OpraHru3Ma YCJIOBCKA,

- 00001IaTh W OCMBICIMBATh JIaHHBIC PA3IMYHBIX MEAUIIMHCKHX, (apMalleBTUYCCKUX HAYK
0011e0MOJIOTMYECKUX TMO3HMIMK 11T TOro, 4TOOBI B JajbHEUIEM peIIaTh OHOJIOTHYECKUE
po0JIEMbI METOJJAMHU aHAJTU3A.

BJIAETh:
- METOJIaMU PEIICHHS KOJIOTMUYECKUX MPooIieM;
- HaBBIKaMU Pa0OTHI C TUTEPATYPHBIMUA UCTOUYHUKAMU;

- TMPEACTABIATh PE3yJbTaThl COOCTBEHHOW MACATEIBPHOCTH C MCIOJB30BAaHUEM COBPEMEHHBIX
CPEICTB, OpPUEHTHPYICh HA MOTPEOHOCTH ayaUTOPUU, B TOM uuciae B (opMe OTYETOB,
MIPE3CHTAIINM, TIOKJI/I0B;

- CIIOCOOHOCTBIO TPOBENEHUS IKCIEPUMEHTAIBHBIX HCCIICIOBAHUM, BBIIIOJHEHUS MPOEKTOB U
3a/laHuil 110 TeMaTHKe pa3padaTbIBa€MON Hay4yHOU NpoOIeMBbl;

- OMOJIOTHYECKON TEPMHHOJIOTHEH;

- TIOHMMaHUEM 3aKOHOMEPHOCTEM JKU3HENEATEIbHOCTH OpraHu3Ma 4YeJIOBEKa, CBSI3bIBATh
(YHKIIMM OpPraHoB M CHUCTEM OpraHOB OpraHu3sMa C (U3UOJOTHYECKUMU mpoueccamy,
IPOTEKAIOIMMU B HUX.

TeMbI U pa3jeiibl Kypca:
1. BBenenue B oOIIyIO IKOJIOTHIO.

DKOJIOrHs KaK HAYYHO-IIPAKTHYCCKOC HAIIPABJICHHUEC: ONIPCACIICHUEC, pa3CIIbl, OCHOBHBIC ITIOHATHUA.

buoreoneHo3 (skocucTeMa) Kak SKOJIOrHuecKkas siueiika: onpeaeneHue, oo1as XxapakTepucTuka u

JANHaMHUKa (3BOJ'IIOI_II/IH). BBenenune B 3KOJIOTHIO YETI0OBEKA.

2. OOMeH BeLIECTB U dHEPruu B KJieTke. (OCHOBBI PHEPreTUUECKOr0 OOMEHa.

OO11ast xapakTepuCTHKa 0OMeHa BEeIEeCTB. ACCUMUIIALNA, AUCCUMMIIALMS. DOTO- M XEMOCUHTE3.
OcobenHoctu MeTabosm3Ma a’poboB U aHa’poOoB. CTauu HHEPTETHUECKOT0 OOMEHA B KIIETKE.
Bunsl  Opoxenus. I'nmkonmus3. DHepretnueckas 3((EKTUBHOCTh IPOLECCOB OpOXKEHHUS.
Mutoxonapun. CBa3b CTPYKTYpsl M pyHKIMH. KiieTrouHnoe apIxaHue.

3. Tlapa3zutnueckuie >KUBOTHBIE — BO30YIUTENH O0Ie3HEH YeIOBEeKa.

OcHoBbl napazurosioru. JKuBoil opraHu3m Kak cpeaa oburtanus mapasutoB. OcoOeHHOCTH
OMOJIOTHH pa3HbIX TPy napa3utoB. [lapazutusm kak GopMa OMOTHYECKHUX CBSI3EH.

4. Beenenue B Kypc OHOJIOTHH.



Beenenue. [Ipeamer u 3agaun obmeit 6uomorun. CymHoCTh Ku3HA. CBOMCTBA )KUBBIX CUCTEM.
YpoBHu opraHuzanuu Ku3HU. OCOOCHHOCTH CTPOCHHS TPO- M DYKAPUOTHUECKUX KIIETOK.
OcobenHoctu cTpoeHus BUpycoB. Kimaccudukarms KIeToK B 3aBUCUMOCTH OT UX CHEIHATN3AIINH.

5. BuytpenHss cpena. OCHOBbI MMMYHUTETA.

BHyTpeHHs cpela 4esoBeKa: NOHATHE, KOMIIOHEHTHI, cBOMCTBA. [IpuHIMNIBI noanep:xaHus
IIOCTOSIHCTBA BHYTpeHHeW cpezbl. KpoBb, muMda U MexKiIeTouHas KUAKOCTh — KOMIIOHEHTbI
BHYTPEHHEH Cpelbpl OpraHu3Ma 4YeloBeKa. B3auMoCBA3b LUPKYIMPYIOIIMX KUAKOCTEH
BHyTpeHHel cpenbl. I'omeocta3 M romeokuHe3. bapbepHble (QyHKUIUM  OpraHusma.
['ncroremaruueckue 6apbephl; UX CTPOCHUE M PYHKUIMHU. IMMYHHUTET KaK COCTOSIHUE OpraHu3Ma
(ciermdrueckuii M Hecneuu(PUUECKU, KICTOYHBI M TyMOpaJIbHBIN). 3alIUTHBIC (YHKIUU
kpoBu. ['emocras. Ummynodusmnonorus yenoeka. Opranbl IMMYHHOU cuctembl. IMMyHHBIE
npoueccsl. I'pynmnsl kpoBu. HeliporymopanbsHas peryisuus IMMYHHUTETA.

6. BBII[CJ'II/ITCJ'IBHaH " 110JI0BasA CUCTEMBI.

OyHKIMOHANBHAS CUCTEMAa TOJJICPKaHUsI OCMOTHYECKOTO JIABJICHUs IIa3Mbl KpoBH. BomHo-
coneBoil Oananc. Dxckperusi. CTpoeHHE OpPraHOB MOYe€OOpa3OBaHUS M BBIBEACHHS MOYHU.
[Tpomteccer oOpazoBanus Moum, ux peryisnus. OneHka aesrenbHocTd modek. OOpa3oBaHue U
BBIJICJICHUEC I10TA. (DyHKHI/IOHaJIBHaSI CUCTCMa NoAACpKaHHUA OCMOTHUYCCKOI'O OAaBJICHUS I1JIa3MblL
kpoBu. CTpoeHHE TOJIOBOH CHCTEMBI, IOJIOBOE IMOBe/IeHHE YernoBeka. OHTOTeHE3 YeIOBEeKa:
Mop$o-(hyHKIMOHATIBHBIE KPUTEPUH NEPUOIU3AINK. PenponykTuBHAs (YHKIUS YEIOBEKa -
OCOOCHHOCTH y MY)XYMH W JKEHIIMH. MeHcTpyasibHbI UK. OBymsanus. OIuiogoTBOpEHUE.
dusnonornyeckrue OCHOBEI KOHTpauCriuu.

7. JleneHue KIETOK.

Amuto3. Mwuto3. Meito3. OcHOBHBIE CMOCOOBI JeNeHus siapa (MUTO3, MEH03, aMHUTO3,
sHA0MUTO3). UHAMBUAYaIbHOE pa3BUTHE OpraHU3Ma.

8. OOMeH BelecTB U YHEPTrUuu B KiieTke. OCHOBBI IJIACTHYECKOTO 0OMeHa: (POTOCHUHTE3.

ABTOTpO(HBIE U TeTepoTpodHble KiIeTKH. OCOOEHHOCTH OOMEHa BEIIeCTB M JSHEpruu B
pacTuTenbHON KieTke. XiopomaacTbl. CBs3b CTPYKTYpbl U (QyHKIMH. DOTOCHHTE3: CBETOBAs U
temHoBas ¢a3bl (C3-, C4-, CAM —tunsl poTocuHTe3a). XeMOCHHTE3 Ha MpUMeEpe OaKTepHil.
B3anMoCBsI3b MPOIIECCOB SHEPreTUYECKOr0 U IJIACTUYECKOro OOMEHOB B KieTKe. A3poOHOe U
aHa’pOOHOE KJIETOYHOE JIbIXaHUeE.

9. OHTOreHes.

HCpI/IO,Z[BI OHTOI'CHE3a: 3M6pI/IOHaJIBHBII71, HOCT3M6pHOHaHBHLIﬁ Iepuona. HpOI/ICXO)K,Z[CHI/IC
CIICIUAJIN3UPOBAHHBIX yacTe Tella u3 3apOJAbIIICBBIX JIMCTKOB. OcoOeHHOCTH JACTCKOrIoO,
B3pPOCJIOTO U CTAPUYCCKOr'0 OPraHu3MoOB, NPCAOIPCACTIAIOMNC TAKTUKY MPUMCHCHUS JICKAPCTB.

10. OcHOBEBI reHeTHKM YyelioBeka. HaciencrBeHubie 3a001eBaHus.

XpoMocoMHOe ompenenienne nojia. HaciaegoBanwue, cuemieHHoe ¢ mnojioM. HacneacTBeHHbIe
0O0JIE3HU YEJIOBEKA.

11. OCHOBEI TCHETHKH. HacnencTteeHHas H3MEHUYMBOCTb.



OCHOBHBIE TOHATHS TEHETUKH. 3aK0oHbI ['. Menaens. Ananusupyroniee ckpemuBanne. Hemomanoe
I[OMI/IHI/IpOBaHI/Ie. CI.[CHJIGHHOG HaCJICIOBAHUEC I'CHOB. XpOMOCOMHaSI TeOpI/ISI HACJICACTBCHHOCTH.

12. OCHOBBI 3BOJIIOLITUOHHOTO YUEHHUS.

TeOpI/H/I BO3HUKHOBEHHUS XH3HM Ha 3eMiie. bumoxmmmudaeckas TEOpHs SBOJIIOIHU. I'nnoTe3sl
IMPOUCXOKACHUA SYKapHOTquCKOﬁ KiaeTku. I'mmoresnl IMPOUCXOXKACHUS MHOI'OKJICTOYHBIX
OpPraHnu3MoB. 33KOHOMepHOCTI/I B3aNUMOCBA3U OpraHnu3Ma U CpcAbl C MO3HULUKU aﬂeKBaTHOﬁ u
HeaﬂeKBaTHOﬁ p€aKkiru opraHusma.

13. OCHOBBI 3HJOKPUHOJIOTHH.

['ymopanbHasi perynsius MpoueccoB xkuzHenesTenbHocTH. Knaccudukanus Ouonornyecku
aKTUBHBIX BelecTB. ['opMoHanbHas perynsuus gusnonorndeckux ¢pynkuuit. Knaccuduxanus u
MeTaboI13M TOPMOHOB, KJIETOYHBIE U CHCTEMHbIE MEXaHU3MbI UX JeiicTBUs. JKene3bl BHyTpeHHEH
cekpenuu. BHexene3ucTeie ropMOHNpoAyLUpYyIolue KieTku. [loHsTHEe O ’Kene3ax BHEIIHEH,
BHYTpPEHHEH U CMelIaHHO# cexpeunu. ['opMoHanbHas perynsuus (pu3noaoruyeckux (GpyHKUIUH.
MexaHu3Mbl AEUCTBUSI U PETYIISLUS BbIIEICHIS TOPMOHOB

14. IIumeBapuTenpHas CUCTEMA.

[IumeBapenue uenoBeka. CTpOEHHE OPraHOB NHULIEBAPUTENBHOrO TpakTa. (OCHOBBI 3Tallbl
nunieBapeHus. HepBHas v rymopalibHas peryisius NHUIEBapeHus. 1eopuu BO3HUKHOBEHUS
yyBCcTBa Tosiofa. l'onox u HaceliieHne. MoTopHas (QYHKIMS KeyJI0YHO-KUIIEYHOTO TpaKTa
(OKKT). Cexkpeuusi depmentoB. [IpeobpasoBanue numieBbix BemecTB B JXKT. Cekpeuus u
BCACBHIBaHME B MHILEBAPUTEILHOM TpakTe. Perymsaius numeBapenus. OyHKIIMOHAIbHAS CHCTEMA
MOJJIEP>KaHUS ONITUMAIBHOTO YPOBHS MUTATEIbHBIX BEIIECTB.

15. IlonsiTHe 0 MeauaTOpax U MOAYNIATOpax. Buabl MequaTopoB, pelenTopbl K HUM, UX 3()PEKTHI.
Hapymenust pyHKIMOHUPOBaHUS MEAUATOPHBIX CUCTEM.

Menuaropsl, MOLYJIATOPEI M PELIENITOPBI HEPBHOW CHCTEMBI. Buabpl MeauaToOpoB, peLenTopsl K
HUM, uX 3¢ dexTsl. Hapyienus GyHKINOHUPOBAHUS MEUATOPHBIX CUCTEM.

16. HpOBe,[[eHI/Ie B036Y)K)16HI/IH 110 HCPBHBIM BOJIOKHAM. Tumnel CHHAIICOB. HpOBOI[SIH_[I/IC
MCKKJICTOYHBIC KOHTAKTEI.

[Torenmman neiicrus. [IpoBenenne Bo30yKAeHNS 10 HEPBHOMY BOJIOKHY U HEPBHOMY CTBOITY.
OcoOeHHOCTH (PU3MOJIOTUYECKUX CBOWCTB U (PYHKIMOHUPOBAaHUS BO30YIUMBIX KIIETOK.
Cunantuyeckas repenada Bo30yxaeHus. [IpoBoasiie MeXKIeTOUHbIe KOHTAKTHl. KileTouHble
MexaHu3Mbl TopMmoxkeHus. [lomnepkanue mnoTeHuuana mnokos. Ilpomecc BO30YXIEHHMS.
IToTenuuman neucTBus.

17. Pa3MHOXk€EHHE OPTaHU3MOB.

Pa3mHOXeHHE KUBBIX OpraHu3MoB. Tumbl pasmHoxkeHHs. Kierounsii nuki. OcobGeHHOCTH
MOJIOBOTO U OECTION0ro pa3sMHOKEHUS.



18. Perynsammsi comatrndeckux GyHKIIUN yenoBeka. HepBHas perymsins BereTaTUBHBIX (PYHKITHA
YeJI0BEKa.

[TpuHIHIBl PabOTHI IIEHTPAIBHONH HEPBHOW CHUCTEMBI. ABTOHOMHAs (BereTaTHBHAs) HEPBHAs
cucreMa (AHC). Cumnaruyeckuii, napacuMiatuyeckuii, Meracumnaruueckuit ornenst AHC.

19. Cepaeuno - cocyaucras cucteMa. OCHOBBI FT€MOJIMHAMUKH.

Cepame denoBeKa: CTPOCHHE, OCHOBBI (DYHKIMOHAIBHON AKTUBHOCTH, PETYJSIUs paboTHI.
CaoticTBa cepaeuHoil MbImbl. Cepaeunsnii UK. MeTosr uccienoanus cepana. [lonstue 06
OKTI'. KpoBeHocHBIE cocynbl uenoBeKa: MOpP(GOJIOTHYECKUNH W (DYHKIIMOHAIBHBIA MPUHIUIIBL
KjIaccupukanum, crpoeHue, (yHKuud. TOHYC KPOBEHOCHBIX COCYIOB: IOHSTHE, HEPBHBIC U
ryMOpaJIbHbIe MEXaHU3MbI perysanuud. OCoOEHHOCTH KPOBOTOKA B pa3HBIX OpraHax 4eloBeKa.
I'emonnuamuka  yenoseka.  IIpomeccsl  MukpouMpkymnsuuu.  Meroasl  HMcClIeqOBaHUS
KpOBOOOpaIieHus

20. CtpoeHue M XUMHUSI KIETKU.

Hctopuss co3gaHusi W OCHOBHbBIE IIOJIOKEHHS KJIETOYHOW Teopuu. CpaBHUTEIbHAs
XapaKTEPUCTHKA PA3TUYHBIX TUIOB KiIeToK. CTpoeHue n GpyHKIuu opranesut. Pois opranmaeckux
¥ HEOPraHWYEeCKHX BemecTB B KieTke. [lonsatue o romeocraze CTpykTypa U QyHKIUH OEIKOB,
YTJIEBOJOB, JKUPOB, HyKJIEMHOBBIX KHCJIOT.

21. Ctpoenue 1 QyHKIIMOHUPOBAHUE HEPBHOM CHCTEMBI.

Crpoenne HepBHOH cuctembl. HepBHas perymsanus Gu3noIorn4eckux MpoueccoB U (yHKIIHA.
Heiipon kak cTpykrypHas W (yHKIHOHAIbHAs €IMHMLIA HEPBHOH cucTeMbl. HelpoHbl u
[JIMANbHbIe  KJIeTKH. lleHTpampHbld W mepuepryecKuii  OTHEeNbl HEPBHOM  CHUCTEMBI.
QyHKIHUOHAIBHBIE CUCTEMBI OpraHn3mMa. Meauaropsl M PELENTOpPbl HEPBHOM CHCTEMBI.
Perynsauus comatnueckux (QyHkuui uenoBeka. HepBHas perynsuusi BereTaTMBHBIX (DyHKUMIN
yenoBeka. CTpoeHne 1 NpUHIUIBI paO0Thl aBTOHOMHOM (BEreTaTUBHOMN) HEPBHOU CUCTEMBI.

22. Ctpoenue sapa.

Crpykrypa JJHK. Xpomatun. Cunte3 Oenka. [IpuHIun u 3tansl nepegadynd HacjaeICTBEHHOM
uH(pOpMaliU B MOKOJIEHUSIX OpraHn3MoB. Peanusanus HacnencTseHHoi nuadopmanuu. CBoiicTBa
FeHETUYECKOro koja. OCHOBHBIE ATallbl OMOCUHTE3a OelKa.

23. CTpyKTypHbI€ KOMIIOHEHTHI KJIETOK U UX (QYHKLIUH.

Oco0OeHHOCTH CTPOEHMM KJIETOK pacTeHHM, JKUBOTHBIX, I'pubOB. TpaHcmopTra BelIeCTB uepe3
MeMOpaHbl. BUJIbI MEXKKIIETOUHBIX KOHTAKTOB.

24. Txanu yenoBeka. DNeKTPo(PU3NOTIOTHS: TPUPOIA OTEHIANIAa TOKOSI, TOTEHIIMaja 1eHCTBUS.

Mopdonoruueckue OCHOBBI KM3HEACATEIBHOCTH ueloBeka. Kiaccudukanus CTpyKTyp
opraHu3ma. YpPOBHU CTPYKTYpPHOW OpraHU3allMKi OopraHu3Mma uenoBeka. CTpOoeHHE U OCHOBHbBIE
GYHKIIMM KIETOK W TKaHed. basucHble (u3MONOTHYECKHEe MPoLecchl KIeTOK. OcoOeHHOCTH
(U3HONOTHYECKUX CBOMCTB BO30YIUMBIX KIIETOK. MEXKKIETOUHbIE KOHTAKThl. TKaHW M OpPTaHBbI.
Cexkpenust KJIETOK.

25. ®U3HOJIOTHSA CKEJIETHBIX MBIIIIIIL.

Mellieynble TKaHU. MeXaHH3M MEIIIEYHOI 0 COKpaliCHus. DU3HOIOTNYECKUE OCOOCHHOCTHU
CKCJICTHBIX U T'IaAKHUX MBIIIIII.



26. Yenosek u 6uocdepa.
Yuyenwne o Ouocdepe: onpeesieHne 1 OCHOBHBIC KOHIENIHH 0noc(epbl; OCHOBHBIE TIOHSATHS;

ctpyktypa u (ynkmnuu Ouocdepsl. Hoocdepa mmm comumorexHocdepa, OKpykaromas cpeaa
YeNoBeKa.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (PU3HKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

buodusuka

Heab AMCHUNIMHBI:

- OCBOCHHUE CTYJCHTaMU OCHOB OMO(M3MKH — HAyKH O HamboJiee MPOCThIX M (yHIaMEHTAIBHBIX
B3aMMO/ICHCTBHSAX, JISKAIIUX B OCHOBE OMOJIOTHUECKUX MPOIIECCOB.

3agauu AMCUUIIINHBIL:

- popmupoBaHre 0a30BBIX TOHATHI 00 OCOOCHHOCTSAX CTPOCHUS U YCIOBUSIX (PYHKIIMOHUPOBAHUS
OMOIOTMYECKUX MOJIEKYII;

- 06yquHe CTYACHTOB IPUHOUIIAM IIOCTPOCHHUA TCOPECTUUYCCKUX MOHeHeﬁ pnu H3Yy4YCHUU
MEXaHU3MOB OHOIOTMYECKUX mponeccoB, MU3y4YCHHUC IPUHIUIIOB PEryJAlUN OMOJOIHYECKUX
MponecCcoOB HA PA3JIMYHOM YPOBHE OpraHU3alluu (MOJ'IGKYJ'IHpHOM, KJICTOYHOM, HOHYJ'IHI_II/IOHHOM);

- O03HAKOMJICHME C COBPEMEHHBIMH OJKCICPUMEHTAIBHBIMUA I[OJXOJAaMH M METOJUKaMHU
Ono(u3MIeCcKuX MUCCIICAOBAHUN.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Yy4eHHS MO JUCHHUIINHE (MOAYJIIO)

B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOMKHBI

3HATh:

- MECTO U POJIb OOIIKX BONPOCOB HAYKH B HAYUHBIX UCCIIEIOBAHUSIX;

- HOBEUIIINE OTKPBITHUS U IOCTHKEHUSI OMOJIOTUH, (GU3UKH, XUMUU, MATEMATHKH;

- 0 B3aMMOCBSI35X U ()yHJJAMEHTAJIbHOM €IMHCTBE €CTECTBEHHBIX HAYK;

- IPUHIUIIBI OpraHru3alunu OMOJIOTHYECKUX CUCTEM U peryismun OHOJIOTMYECKHUX MMponeCCoOB;

- 3HaThb OCHOBHBIE (PU3UKO-XHUMHUYECKUX OCHOBBI ()YHKIIHOHUPOBAHHS OUMOJOTUYECKHUX CHUCTEM
BCEX YPOBHEW OpraHu3aluu;

- OCOOEHHOCTH IOCTAHOBKHU NPOOJIEM TEOPETUYECKOTO0 U IKCIEPUMEHTAIBHOTO HCCIIEIOBAHUSL
¢byHIaMeHTaIbHBIX OMOJOTHYECKUX IIPOLIECCOB U SBJIEHUI MeTogaMu OMOPU3UKY;

- BO3MOXKHOCTH U TpaHHULbI O€30MacHOCTH MPUMEHEHUs pe3yNbTaToB (yHIaMEHTAIbHbBIX
0MO(U3NIECKUX UCCIIEOBAHUH B MPUIOKEHUAX (OMOTEXHOJIOTHSIX ).

yMeTh:



- 9 pexTuBHO HCMOIB30BaTh Ha MPAKTUKE TEOPETUYECKHE KOMIIOHEHThI HAYKU: TOHSTHS,
CYXKJICHHUSI, YMO3aKJIIOUEHUSI, 3aKOHBI;

- IPE/ICTaBUTh IAHOPAMy YHUBEPCAIbHBIX METOAOB U 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHMUS;
- paboTaTh Ha COBPEMEHHOM HKCIIEPUMEHTAIBHOM 000y 1I0BaHUU;

- abCcTparupoBaThCs OT HECYIIECTBEHHBIX BIMSHUN MIPU MOJEITHPOBAHUY PEATbHBIX (PU3NIECKUX
CUTyalui;

- INTAaHUPOBATH OIITUMAJIBHOC IIPOBCACHUEC SKCIICPUMEHTA.

BJIA/IETh:
- IUTAaHUPOBAHHEM, TIOCTAHOBKOM U 00pabOTKON pe3ynbTaToB OMO(U3NIECKOT0 IKCIIEPUMEHTA;
- HAy4YHOW KapTUHOW MHpA;

- HaBBIKAMHM CaMOCTOSITCIIbHON paOoThl B 1a0OpaTOPHUU HAa COBPEMEHHOM 3KCIIEPUMEHTAILHOM
000py0BaHUY;

- MaTCMAaTH4YCCKUM MOJCINPOBAHUCM 3aaa4 6I/IO(1)I/ISI/IKI/I.

TeMbI U pa3jeiibl Kypca:
1. buodusuka GpoToOHONTOTNIECKUX TPOLIECCOB.

B3aumoneiicTBue KBaHTOB C MOJIEKYJaMH. ODBOJIIOIUS BOJIHOBOTO IMAaKeTa M PE3yJIbTAThI
dbemTOCeKyHAHOU crieKTpockonuu. [lepBuyHbie POTOXUMHUYECKUE PEAKIIUH.

OcHoBHble cTanuu (HOTOOMOIOTHYECKOTO TMporecca. MexaHu3Mbl (HOTOOHOIOTHYECKUX U
doroxummuueckux craauil. Kunerrnka ¢poTo6M0I0ruyeckux npoueccos.

[IpoGnembl pa3aeneHus 3apsiioB U MEepeHoca dJIEKTPOHA B MEPBUYHOM (HOTOOHMOIOTHIECKOM
npoiiecce. Posb 251eKTpOHHO-KOH(OPMAITMOHHBIX B3aMOICHCTBHIA.

CrpykTypHas opraHu3anus ¥  (QYHKUHMOHUPOBAaHME (POTOCHHTETHUECKUX MeMOpaH.
doTtocuHTeTHYECKAas enuHuIa. J[Ba THIMAa NUTMEHTHBIX CHCTEM M JBE CBETOBBIE PEAKIIMH.
Opranuzanus 1 QyHKIIMOHUpOBaHHE (POTOPEaKIMOHHBIX EHTPOB. [Ipo6iemMbl MEpBUYHOTO aKkTa
¢dorocuHTe3a. DNIEKTPOHHO-KOH(OPMAIMOHHBIE B3auMojeHcTBUs. PoTOMH(POPMAIIMOHHBIN
HEPEXO.

Kuneruka u gpusndeckre MexaHU3Mbl IEPEHOCA AIEKTPOHA B JIEKTPOH-TPAHCIIOPTHBIX LEMIX
npu QorocuHTe3e. MexaHU3Mbl CONPSKEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
TpaHCMEMOpPAaHHBIM MEPEHOCOM POTOHA. MeXaHu3Mbl (OTOMHTUONPOBAHUSI.

OcoOeHHOCTH M MEXaHM3Mbl (OTOIHEPreTHMYECKHX peakUui OakTe-puopoJoNcuHa U
3pUTENBHOIO MUTMEHTA POAOIICHHA.

OcHoBHbIE TUIIBI (OTOPETYIATOPHBIX PEAKIUI PACTUTEIBHBIX U MUKPOOHBIX OPraHU3MOB:
dboTomopdorenes, pororponusm, poroTakcuc, GOTOMHIYIIUPOBAHHBINA KapoTUHOTEHE3. CIIEKTPHI
neicTBus, pupoaa GoTopeenTOPHBIX CUCTEM, MEXaHU3MbI IEPBUYHBIX (POTOPEAKIIHA.



duroxpoM — yHuUBepcalbHas (OTOPELENTOpHAas CHCTEeMa peryjsnuu MeTadoau3Ma
pacteHuii. MoJieKyJIsipHbIe CBOMCTBA U CIIEKTPaJIbHbIE XapaKTEPUCTUKU (UTOXpomMa. MexaHusm
oOparumoii poTokoHBepcun AByX GopMm ¢utoxpoma. [loHsTre 0 GOTOXPOMHBIX MOJEKYIax U
¢doToxpoMHOM MexaHH3Me (HOTOAKTUBAIIMU (DEPMEHTOB.

DoTOXMMHUYECKUE peakluu B Oelkax, JMNuAaxX W HyKIeuHoBbIX kucinotax. JIHK kak
OCHOBHAasi BHYTPUKJIETOYHAs MHUIIEHb MpPH JIETAJIBHOM W  MYTareéHHOM  JIeHCTBUU
ynbTpaduoneToBoro cera. MOTOCEHCMOUTU3UPOBAHHBIE U JBYXKBAHTOBBIE pEAKIHUHU TMpU
noBpexxaeann JIHK. Mexanusmel doTonnHamuueckux mporieccoB. 3ammura JJHK HekoTOphiMU
XUMHUYECKUMH COEIMHEHUSIMHU.

O dexrsr poropenapanuu u dorozammurel. DepMEHTATUBHBIA XapaKTep U MOJICKYJISPHBIHI
MexaHu3M (otopeakTuBauu. Ponb QOTOMHAYIIMPOBAHHOTO CHHTE3a OMOJIOTHYECKH aKTHBHBIX
coeMHEeHUH B mpouecce Qoro3amuTel. MexaHu3M (OTOCHHEPTeTHUECKUX PpEeaKIuil Mpu
KOMOWHUPOBAHHOM JICHICTBUU Pa3HBIX JIUTMH BOJIH YJIBTPa(HOIETOBOTO CBETA.

2. MonekynsipHasi 6uohusuka.
MakpomoJieKyiia Kak OCHOBa OpraHu3aiuu OHOCTpyKTyp. [IpocTpancTBeHHAS KOHPUTYpaLUs
ouomnonuMepoB. CTaTUCTHUECKU XapaKkTep KOH(POopMaIMi OUOMOIMMEPOB.

YcinoBust cTabUIbHOCTH KOHGUTypanuu MakpoMmoiiekyn. dazoBeie mepexoxabl. [lepexoss
r1o0yna-kiyook. KoornepaTuBHbie CBOKWCTBA MaKpOMOJIEKYII. THITBI OOBEMHBIX B3aUMOICHCTBHN
B OeNKOBBIX  MakKpoMmoJyieKynax. Bomopomueie  cBs3u:  cuibl  Ban-mep-Baanbca;
AIIEKTPOCTATUYECKUE B3aWMOJACWUCTBUSA; IIOBOPOTHAsi M30MEpUsS W DHEPIrUsl BHYTPEHHETO
BparnieHus. Pacuer o6mieit koHpopmaluu 3HEPruu OMOMOIUMEPOB.

CDaKTopBI CTa6I/IJ'II/ISaI_II/II/I MaKpOMOJICKYJI, HAAMOJICKYJIAPHBIX CTPYKTYP U 6I/IOM6M6paH.

B3aumonelictBue makpomonekyna c pactBopureneM. CocTostHue BOJbI U TUAPOGOOHBIE
B3aMMOJIecTBUs B OnocTpykTypax. Ilepexoibl crinpaib-KiyOoK.

Oco0eHHOCTH NPOCTPAHCTBEHHON OpraHu3alMM OeKOB M HYKJIEMHOBBIX KUCIOT. Moaenu
GUOPHIUISIPHBIX U TI00YIISIpHBIX OenkoB, KonnuecTBeHHas CTpyKTypHasi Teopusi Oenka.

CTpyKTypHBIE U 3HEpreTudeckre (akTOpbl, ONPENeIOmue JMHAMUYECKYIO MOJIBUKHOCTD
6enkoB. ['MnepnoBepXxHOCTH ypoBHEN KOH(POPMAITMOHHON YHEPTUH.

JluHamuueckass CTPYKTypa OJUIONENTHAOB M TJOOYISIPHBIX O€NKOB; KOH(pOpMallMOHHAS
MNOJBUKHOCTb. MeTopl M3y4yeHUs KOH(GOPMAIMOHHOM MOJBMYKHOCTU: H30TOMHBIA OOMEH,
moMuHeclieHTHble MeToabl, OIIP, ramma-pe3onancHas cnektpockonusi, AMP Bbicokoro
paspelieHus, HUMIyJbCcHble MeTonbl SMP, MeTonpl MoOJIEKYISIpHOM [OuUHAMUKUA. ABTO- H
KPOCCKOPPEISAILMOHHBIE (DYHKIIMM TOPCHOHHBIX YIJIOB M MEXAaTOMHBIX paccTosHui. Kaptsl
yYpOBHEN CBOOOHOMN HEPTUU MENTH/IOB.

Pesynbprarhl HccnenoBaHus KOHGOPMAMOHHONW NMOABMXKHOCTU. OrpaHuueHHast qudQy3us.
Tunsl nBrxkeHus B Oenkax. Mepapxus aMIUIMTYZl U BpeMEH pellakcallud KOH(OpMalMOHHBIX
nBrkeHui. CBsI3b  XapaKTEpUCTHUK KOHPOPMAIIMOHHOM MOJBMXKHOCTH O€IKOB €  MX
(GyHKIIMOHAJIBHBIMU CBOMCTBaMU. /IlnHAMUKa 3J€KTPOHHO-KOH(POPMAIIMOHHBIX 1epexooB. Poib
BO/Ibl B JAMHAMHKe OenkoB. Poib KOH(QOpPMAIMOHHON MOABM)XHOCTH B (PYHKIIMOHHPOBAHUU
(epMEeHTOB U TPAHCHIOPTHBIX OEJIKOB.



ONeKTpoHHbIE YpOBHU B Ouononumepax. OCHOBHBIE THIIBI MOJIEKYJIIPHBIX OpOuTaneil u
AIIEKTPOHHBIX COCTOSIHUM, T-3JIEKTPOHBI, SHEprus naenokanuzauuu. Cxema S6moHCKOTO ISt
ciokHBIX MoJiekya. [Ipuniun ®panka - Kongona u 3akons! ¢GuryopecreHnnu. JIFoMUHECIeHIUS
OMOJIOTMYECKH Ba)KHBIX MOJIEKYJ. MeXaHU3Mbl MUTpPALMU DHEPIMM: PE30HAHCHBIH MEXaHM3M,
CUHIVIET-CUHIVICTHBIA M TPUIUICT-TPUILIETHBIM IIE€PEHOCHI, MHrpauus dSKcuToHa. IIpupona
THIIEPXPOMHOTO ¥ TUIIOXPOMHOTO 3((EKTOB.

Bo30yxeHHbIe COCTOSIHMST M TpaHC(pOpMalus SHEpruu B OHOCTpyKTypax. IlepeHoc
AJNIEKTpOHA B OWOCTpykTypax. PasnmuuHbie Qu3MYeckue MOJIENH IepeHoca JIIEKTPOHA.
TynHenbHbIN D PEKT.

TyHHenmupoBaHHE C Yy4YaCTHEM BHPTYAIbHBIX YPOBHEH. OIEKTPOHHO-KOH(POpPMAIMOHHbIE
B3aMMO/ICHCTBHSA U PEIaKCAMOHHBIE IPOIIECCHl B OMOCTPYKTYpax.

CoBpeMeHHbIE TPEJCTaBICHUS O MeXaHM3Max (pepMEHTAaTHUBHOIO Karajau3a. DJIEKTPOHHO-
KOH(OpMallMOHHBIE B3aUMOJACHUCTBUS B (epMeHT-cyOcTpaTHOM Komiuiekce. Dopmyna amis
KOHCTAHTBI CKOPOCTH 00pa30BaHUsl MHOTOLIEHTPOBOM aKTUBHOM KOH(UTypaIuu.

3. Paguaunonnas ouogusuka.

Obmas ¢Qusnueckas XapaKTepUCTHKA HOHU3HUPYIOIIUX U HEHOHU3HPYIOIIUX H3ITyUYEHUH.
W3nyyeHnss Kak HHCTPYMEHT MCCIEJOBAaHUN CTPYKTYpbl M CBOMCTB MoOjekyl. ['amma- u
PEHTI€HOBCKUE  JIy4d. PEHTreHOCTPYKTpHBIM  aHaiu3, JydeBass  YJIbTPAMHKPOMETPUS,
paaualiOHHO-XUMHUYECKUE METOIbI. Y IbTpaduoIeTOBOE U BUIUMOE U3TydeHHsl. CIIeKTPOCKOMus
B Y® wu BumuMoi oOnactu. JlazepHas CHEKTPOCKOMHS, WCCICIOBAHUS 3JICKTPOHHO-
BpalllaTeIbHBIX CIIEKTPOB, (POTOXMMHUYECKHE METOIbI HcchenoBanus. MudpakpacHoe usnyuenue,
uHdpakpacHas crekrtpockornusa. Pammowactorsr: CBY, YBY, BY HY. MukpoBoiHOoBas
criektpockonus, crnekrpockonus OIIP, SAMP, nusnextpuueckass CHEKTPOCKOMUS, METObI
AIEKTPOIPOBOJHOCTH.

Hcnons3oBaHue Ppa3JInYHbIX BUOOB I/IBJ'Iy‘leHI/Iﬁ B MCIUIIMHEC, TCXHUKEC U CCIIbCKOM XO3SICTBE.

Crieruduika nepBUUHBIX ((PU3NYECKUX) MEXAHU3MOB JICHCTBHSI Pa3IMYHbIX BUJOB U3TYYEHUH
Ha Mousiekynbl. Ilormomenue um pasmeH sHepruu. KoneuHslit Ouonormueckuil sddexr npu
JNEHCTBUM MOHM3MPYIOIIMX W HEHOHU3UPYIOUIMX W3IYy4eHHH Ha OHOJIOrMYecKue OOBEKTHl U
CUCTEMBI.

[TepBuuHbIe 1 HaYaJIbHbIE OMOJIOTHYECKHE IPOLECCHI MOTJIOMIEHNS S HEPT MY HOHU3UPYIOIINX
U3IydyeHUul. MeXaHu3Mbl TOIVIOIIEHHUS PEHTTEHOBCKUX M TaMMa-u3JIydeHUulH, HEUTPOHOB,
3apsOKEHHBIX 4YacTUL. OKCIO3ULUOHHBIE M IIOTJIOLIEHHBIE J03bl W3IydeHUH. EnuHuims
AKTUBHOCTH PaJIMOHYKJIEOTHI0B. ENMMHUIIBI 103 HOHU3UPYIOIIMX U3Ty4eHUH. PaKkTOp N3MEHEHUs
710361 00JTy4eHHsl. 3aBUCHUMOCTb OTHOCHTEIBbHOM OMOJI0rHuecKon 3(PeKTUBHOCTH OT JIMHEHHBIX
NOTEPb SHEPTUU U3NydeHUl. IHIMBHyanbHbIE U CTallMOHAPHBIE TO3UMETPHI.

[Tonstust "mansie" u "Oosbiime" 10361 paguanuu. CTOXaCTHYECKHE M CTaTUCTUYECKHUE
3¢ dEeKThI.

WNuakTtuBanys MOJIEKYJd B pE3yJabTaTe MPSMOTO U HENPSAMOIO JEHCTBUS HOHU3HMPYIOIIUX
u3nydeHuit. JlozoBele 3aBucuMocTH. llpsimoe pelicTBue paguanuu Ha (EpMEHTHI, OCNKH,
HYKJIIEMHOBBIE KHCIJIOTHI, JIMIUABI, yriieBoAbl. IlepBuuHBIE mpolecchl, NPUBOAAILIUE K
MHAKTHBALlMM MAaKpPOMOJIEKYNl MpH HOpSAMOM JCUCTBUM paguanuu. IlepBUYHBIE TPOAYKTHI



paguonn3a W JaibHeiInas cyapba OOJyd4eHHBIX MaKpOMOJIEKYJI. PaanodyBCTBHTEILHOCTD
MoutekyJl. Pannonus Boasl U JIMNKUA0B. B3anmoaencTBre pacCTBOPEHHBIX MOJIEKYJ ¢ IPOAYKTaMU
pamguonmsa pactBoputeneil. Dddekr [eitna. OOpa3oBanue Bo30YKICHHBIX MOJEKYJ, HOHOB U
paaukanoB. KosmuecTBeHHass XapakTEpPUCTHKA HENPSIMOrO JIEWCTBUS pajualuyd B pacTBOpax.
Posnb MOMpHUKaTOPOB B painoiIn3e MOJICKYII.

Pagnanmonnas Ouodpusuka kietku. KonuuecTBEHHbIE  XapaKTEPUCTUKH  TUOenu
00Ny4eHHBIX KJIETOK. PempoayktuBHas U uHTepdasHas rubenb kieTok. Amontos. [Tpunnumn
MOTIa/IaHUsl, KOHIICTILMS MUIICHU. DBOIOMS 3TUX MOHATHI. CTOXaCTUYECKUE MOJIEIH.

OCHOBBI MUKPOJJO3MMETPUN MOHU3UPYIOMUX H3nydeHui. [lepBuunbie pu3nKo-XxuMHIecKue
npouecchl B OOIXy4eHHOH KieTke. AHaau3 MEXaHH3MOB JIyU4€BOI'O IMOPaKeHUs KIETOK. Poib
MOJICKYJISIpHBIX MexaHuzMoB penapaiun JJHK u penmapannoHHBIX (QEepMEHTOB B JIy4eBOM
NOpaXeHUH KJIEeTKH. Ponb TOBpexAeHUs OHOJOTMYECKMX MeMOpaH B  paJMallMOHHBIX
HapyIICHUAX KIeTKU. OKHUCINTENbHbIE IPOLECCHI B IMIUAAX U AHTUOKUCIUTEIbHBIE CUCTEMBI,
YYacTBYIOUIME B IEPBUYHBIX OMOPU3NYECKUX U NOCIEAYIOUINX JTYyYEBbIX PEAKIIMSIX.

BoccraHOBUTENBHBIE IPOLECCHI IIPU JTyYE€BOM MTOPAKEHUU KIIETKU.
Monudukariys 1y4eBoro NopakeHus KJIETKU.

Pamuanuonnas 6nousnka CI0KHBIX CHCTeM. BpeMeHHbIE U J030BbIe 3PPEKTHI paJHaIlny.
CpaBHUTENIBHAS PAIMOTYBCTBUTEIIBHOCTH OMOJIOTHUECKUX OOBEKTOB U CUCTEM. JleiicTBHE MaIbIX
1103 ¥ XpoHudeckoro obmyueHusi. OTnajaeHHble MOCIeICTBUS MaJbIX 103 PalMallii Ha OPraHU3M.
Oco0eHHOCTH AEHCTBHS BHEIIHETO M MHKOPIOPUPOBAHHOTO, OOIIETro M JIOKaJIbHOTO, OCTPOTO U
XPOHUYECKOT0, OTHOKPATHOTO M MHOTOKPATHOTO OOIy4eHUSI.

4. Teopernueckasi Onopu3uKa.

OcHOBHBIE OCOOEGHHOCTHM KHUHETHKHA OHMOJIOTMYECKHX TpoieccoB. OnucaHue ITUHAMHKH
OHMOJIOTMYECKHX MPOIIECCOB Ha S3bIKE XUMUYECKON KMHETUKU. MaTeMaTHUeCKue MOJICTH. 3a/1aun
MaTeMaTHYECKOT0  MOJEIMpPOBaHUs B Owoyormu. OOmMEe NPHHIUIBI  TOCTPOCHUS
MaTeMaTHYECKUX MOJIeIel OnOoIornueckux cucteM. [IoHATHE aIeKBaTHOCTH MOJICITH PEaTbHOMY
00BEKTY.

JuHamMuueckre Mozieiar OMOJIOTMYECKUX MpoLeccoB. JIMHENHHbIE U HEIMHEWHBIE MPOLIECCHI.
Mertonbl KauecTBEHHOM Teopuu Aud@epeHIualbHbIX YpaBHEHHM B aHaIu3e JIMHAMUYECKHX
CBOMCTB Oumosornyeckux mnpoueccoB. [lonstue o (a3oBoi mmiIockocTy U (ha30BOM MOPTpETe
CUCTEMBI.

Bpemennas wuepapxus M nOpuHIMI "y3Koro Mecta' B OMOJIOTMYECKMX CHCTEMaXx.
VYpasnsroomuye napaMerpsl. beicTpblie U MENIEHHBIE IEPEMEHHBIE.

CrrocoOBI MATEMATHYECKOT0 OIUCAHUS IMPOCTPAHCTBECHHO HCOAHOPOAHBIX CUCTEM.

CranuoHapHbIe COCTOSHUSI OMOJIOTMYECKUX CHUCTEM. MHOXKECTBEHHOCTh CTAI[MOHAPHBIX
COCTOSIHUM. Y CTOMYMBOCTD CTALIMOHAPHBIX COCTOSHUM.

Mopenn TtpurrepHoro tuma. IIpumepsl. CuiioBoe M MapaMeTpUYECKOE MEPEKIIIOUYCHHE
Tpurrepa.

FI/ICTepCSI/ICHBIC saeiaenus. KoneOaTeabHbIe MponecCul B Oouosiorun. ABTOKOJIEOATEIbHEIC
PCKUMBI. Hpe,Z[CJ'IBHBIe IMUKIJIbI U UX yCTOfI‘IPIBOCTB. HpI/IMCpLI.



[IpeacraBnenuss O MPOCTPAHCTBEHHO HEOJHOPOIHBIX CTALIMOHAPHBIX  COCTOSIHUSX
(TMCCUTIaTUBHBIX CTPYKTYPAX) U YCIOBHUSIX UX 00pa30BaHUs.

Kunernka ¢epMeHTaTuBHBIX mporeccoB. OCOOEHHOCTH MEXaHU3MOB (EpMEHTATUBHBIX
peakuuii. [lousitre o pusnke hepMEeHTATUBHOTO KaTaim3a.

Kunetnka  mpoctedimmx  (QEepMEHTATHBHBIX  peakmuil.  YCIOBHUS  peaTu3ariu
CTallMOHAPHOCTU. YpaBHeHHe Muxasnuca-MeHnrteH. Bnusnue MoaudukaTopoB Ha KHUHETHUKY
(bepMEHTAaTUBHBIX PEAKIIHIA.

[Ipumenenne wmeroma rTpadoB AN HMCCIACAOBAHUS  CTAlMOHAPHOW  KUHETUKHU
depmenTaTuBHBIX peakuuii. OOmuMe TPUHIUNBI aHaidu3a Oojiee CIOKHBIX (EPMEHTATUBHBIX
peaKuui.

Knaccudukanus repmoguHamudeckux cucteM. [lepBblit 1 BTOpoii 3aKOHBI TEPMOIUHAMUKI
B Ouonoruu. TemnoeMKocTh M CKHUMAEMOCTh OENKOBBIX TII00Yn. Pacuersl sHepreTMuecKux
3¢ dexToB peaknuil B OUOJOTMYECKUX CHCTEMaX. XapaKTepucTHdeckne (YHKIMM U HX
UCIIOJIb30BaHUE B aHAIM3€ OMOJOTUYECKUX MTPOIECCOB.

N3menenne  sHTponmuMM B OTKpBITBIX  cucreMax.  Iloctymar  IlpuroxuHa.
TepMoaMHaMHUYECKUE YCIOBHSI OCYILIECTBICHHUS CTAllMOHAPHOIO cOCTOsHUA. CBs3b MEXIy
BEJIMYMHAMU XUMHYECKOT0 CPOACTBA M CKOPOCTAMU peakuui. TepMOguHaMUYeCKOe CONPSIKEHNE
peaKIuii 1 TerIoBbie 3PPEKTH B OMOJIOTUIECKUX CUCTEMAX.

ITonsTue O606H.[CHHBIX cul M TMOTOKOB. JIMHEHHBIE COOTHONICHHS W COOTHOIICHHUS
B3aMMHOCTH OHaarepa. TepMOI[I/IHaMI/IKa TPAaHCIIOPTHBIX ITPOLECCOB. CTaI_[I/IOHapHOG COCTOsIHUEC U
YCJI0BUSI MUHUMYMaA CKOPOCTHU IIPUPOCTA DHTPOIIHNHU. TeopeMa HpI/IrO)KI/IHa.

[IpumeneHue JnMHEMHOM TepMOAMHAMHUKM B  Ouonoruu. TepmoauHamuueckue
XapaKTEPUCTUKU MOJICKYJISIPHO-OHEPTETUUECKUX TPOIeccoB B Ouocucremax. Henunelinas
TEPMOJNHAMHUKA.

O6H_[I/Ie KpUTCpUn YCTOﬁQHBOCTH CTallMOHAPHBIX COCTOSIHUM U nepexoaa K HUumM BOJIM3U U BJaJin
OT paBHOBECH.

CBs13b SHTpONMH U MH(GOPMALIUU B OMOJIOTMYECKUX CHCTEMAX.

Bnusiue TemnepaTypbl Ha CKOPOCTh PEaKIfii B OMOJIOTHYECKHUX cUcTeMax. B3anMocBs3b
KWHETUYECKUX M TEepMOAWHAMUYECKUX TapaMeTpoB. Ponb KOH(OpMAalMOHHBIX CBOWCTB
OMONOIMMEPOB.

5. Dkonoruyeckast Onopusuka.

AI[aHTaI_[I/IH, yCTOﬁ‘IHBOCTL n  HaAC)KHOCTb OMOJIOTHYECKUX CHCTEM pasHOTro YpPOBH:A
OpTraHH3alnu: KJICTOK, OpraHu3MoOB, HOHy.]'ISIL[PIfI. Pa3Hoo6pa3He OTBCTHBIX peaxunﬁ
WHIUBUIYYMOB B KJICTOYHBIX aHCcaMOJISIX | NOMyJIAIUAX. I[I/IHaMI/IKa OHEPro-mMacco oOMeHa.
HpOI‘HO3I/IpOBaHI/IC AUHAMHKHU YACJICHHOCTH IOITYJISALIUHA.

Knaccudpukanus BozneiictBuil. Crnabbie (poHoBbie) BozneicTBus. Kocmuueckue u
MepUOIUYECKHe BO3JeHCTBUS. EcTecTBeHHBIN pagualimoHHBIA (OH M YPOBEHBb pajJioHa B Cpee.
[IpobGnema 030HOBOU ABIPEL. DM-HU3TydeHUsT KOCMUYECKHX W 3€MHBIX UCTOYHUKOB. MarHUTHbBIE
noist CosHIa, 3Be31, TaTaKTHK U APYrux o0bekToB Beenennoit. Lukiasr ComHeyHON aKTUBHOCTH,
ux BiausiHUE Ha 3emito.  CBeT u GMopuUTMBL. brojoruueckue 4achl.



HevictBue ontuueckoro wusimydeHus. dorocuHte3 B Mope. [IpuyuMHBI JTUMUTHPOBAHUS
nepBU4YHON mnpoxykuuu. PorounHrunOupoBanue u QortomecTpykuusi. PDoroperynsuus pocra
pactenusa. OnTHYeCKHe CBOMCTBA JIMCTHEB BHICIINX PACTEHUM U CIIEKTPAJIbHBIE METO/BI OLEHKU
(YHKIMOHAIBHOTO COCTOSHUS (POTOCHHTETUYECKOTO arnapara.

Jleiicteue Y®-uznydenus. Monekymsipaple MexaHu3mbl (oronospexaeHus JHK mnpu
JnercTBud Y@ u3iydeHus 3K0J0ruueckoro auana3zona. Knerounsie cuctemsl penapaunun JJHK.
®dotonoBpexacHue U (OTOPEAKTHBAIUMS MHUKPOOPraHU3MoB. KoMOMHUpOBaHHOE JCHCTBUE
W3JIYYCHHS Pa3HbIX JJIMH BOJH Ha KIeTKy. dDepMeHTaTUBHAs peakTUBaLMs. MOJEKyIsIpHbIC
MEXaHU3MBI JeHCTBUS (POTONTHA3ZHI.

OkucnutenbHbll  cTpecc. MONEeKyNIsipHbIE  MEXaHU3Mbl  MOBPEXKAAIONIETO  JACUCTBUS
kucinopona. Ilyrm cBeToBOM M TEMHOBOM aKTMBAUMHU MOJIEKYJSIPHOTO  KHCJIOpOAA.
DepMeHTAaTUBHBIE U HEpEepMEHTATUBHBIE peakiuu. Poib CBOOOAHO-palMKaIbHBIX PEaKIHid U
CUHIVIETHOIO KHCIOpoAa. MeTonbl M3y4eHUs: OKHMCIMTENIBHBIX ACCTPYKTHBHBIX IIPOLIECCOB B
OMOJIOTUYECKUX CUCTEMaX. [Tpupoansie  ¢oToceHCHOMTHM3aTOPEl  (HOTOAECTPYKTUBHBIX
nporeccoB. [ToBpexxaeHust pacTeHU NpU ACHCTBUHM TepOULIUAOB, 3arpsi3HUTENCH aTMochepsl,
TOKCUYECKHX BEILECTB, 3a00JIEBaHUSIX. @arouuTo3 M CBEPXYYBCTBUTEIBHOCTh B CBS3U C
MMMYHHUTETOM >KMBOTHBIX M pACTUTEIbHBIX OpraHu3moB. CTapeHHe pacTeHUH, IPOIYKTbI
Jlerpajaliy JUIUI0B U IMTMEHTOB.

MorekyssipHbIe MEXaHU3MBI aJIalTalliu )KUBBIX OPTaHU3MOB K 3KCTPEMaJbHBIM (akTOpam
BHEIIIHEH cpeibl (TeMIieparypam, OCBEIICHHUIO, 3aCOJICHHIO, JICHCTBHIO KCEHOOMOTHKOB, TUTIOKCUT
Y TUTIICPOKCHH ).

Ouenka cocrtosHud cpeabl ooOurtanud. [lpenenbHO  JONyCTUMBIE  KOHLEHTpAUUU U
OouorectupoBanue. Mertogonorus OuorectupoBanus. Jucranuuonusle Meroabl. [IpakTuueckoe
UCII0JIb30BaHNE OMOTECTUPOBAHMS JIJIsl OLIEHKU KayecTBa CPE/Ibl.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Buoxumus

Heab AMCHUNIMHBI:

- OOy4YHTH CTYICHTOB OCHOBAM CTAaTUYECKOM ¥ JUHAMUYECKOW OHOXWMHH, JaTh WM
IpeJCTaBICHUE O MEXaHU3MaX PETYISIIUNA METa0OoIH3Ma.

3agauu AMCUUIIINHBIL:

- (¢opMupoBaHUE OOIIMX MPEICTABIEHUN O CTPYKTYpPE OCHOBHBIX OMOJIOTMUECKHUX MUKpPO- U
MaKpOMOJIEKYJI (AMUHOKHUCIIOT, MOHOHYKJIEOTU OB, JIUIIUIOB, YIIIEBOJOB OEIKOB U HYKJIEHHOBBIX
KHCJIOT), @ TAaKXKe 0 PYHKIUAX ITUX COCTMHEHUN;

- IpuoOpeTeHne 3HaHUH 0 MeXaHU3Max Peryysaluy MeTa0OIMYECKUX MPOLIECCOB;

- IOJTy4YCHUE TIPEICTABICHNUN 00 OCHOBHBIX METOIaX OMOXUMHUYECKUX HUCCIICIOBAHMIA;

- IpuoOpeTeHne 3HaHui 00 OcHOBaX (DEPMEHTATUBHOIO KaTalnu3a;

- popMHpOBaHUE MPEICTABICHUN O MPUHLUIAX [Tepeayl CUTHAIOB BHYTPH KJIETKH M OpPraHU3Ma;

- npuoOpeTeHre Yy4allMMHCS TpeACTaBICHU 00 OCHOBHBIX O0JIACTAX TNPUMEHEHHS
OMOXMMHYECKHUX 3HAHUM.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCIHUIJIMHE (MOIYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUEeCs JOMKHBI

3HATh:

- IpeAMeT OMOXUMUIO U COBPEMEHHBIE KOHIIEIIIUN ITOW HAYKH;

- CTPYKTYPHELIC 0COOCHHOCTH OCHOBHBIX KJIaCCOB OHOJOTHYECKH BaXKHBIX CO€TUHEHMI
(aMI/IHOKI/ICJ'IOTBI, 6CJ'IKI/I, MOHOHYKJICOTHUbI, HYKJIICUHOBBIC KHCJIOTBI, YTJICBOAbI U J'II/IHI/I)IBI);

- (I)YHKI_II/II/I OCHOBHBIX OMOJIOTMYECKHX MOJICKYIIL;

- OCHOBBI (PEpMEHTAaTHUBHOIO KaTallu3a, IpeumyliecTBa (EepMEHTATUBHOIO KarTaju3a [0
CPaBHEHHUIO C XUMHUYECKHM;

- CTPYKTYPY OCHOBHBIX KOEPMEHTOB U HX (YHKIUH;

- OCHOBHBIE CITOCOOBI 3aITacaHus OHEpPIUu B OMOJIOrMYSCKUX CUCTEMAX,;



- OCHOBHbBIC IYTH 3HEPreTHYECKOr0 OOMEHA: TNTUKOJIHM3, OKHCIUTEILHOE JeKapOOKCHIMPOBAHHE
nupyBara,  O€Ta-OKHCIEHHE  JKUPHBIX  KUCJIOT,  CyOCTpaTHO€ M  OKHCIHUTEIbHOE
docdopmmpoBanue;

- OCHOBHBIE ITyTH aHA0O0JIM3Ma: CUHTE3 JIUIHIOB, YTJIEBOIOB, OCITKOB U HYKJIEHHOBBIX KUCIIOT;
- CBSI3b MEXK/y SHEPIreTHYECKUM OOMEHOM U aHa0OJIM3MOM;
- OCHOBHBIE MPUHIIUIIBI PETYIISIIIUN META00IN3Ma;

- OCHOBHBIC ITYTH II€pE€Aavu CUrHajia B KJICTKE, B3aUMOCBA3b MCXKAY CUTHAJIbHBIMH KaCKaJaaMU.

yMeTb:

- YCTaHaBIIMBATh CBSI3b MEXIY CTPYKTYPOH OMOJIOTMUECKHUX COCAMHEHUH, UX (PU3NYECKUMU U
XUMHUYECKHUMH CBONCTBAMHU, a TakKe (QYHKIUSIMU;

- CTIOJIb30BaTh OCHOBHBIC MTPUHIUIIBI, 00yCIIaBIUBatomne 3pPHEeKTUBHOCTh (PYHKIIMOHUPOBAHUS
OMOCTPYKTYp Ui CO3JaHMsI HOBBIX TEXHOJIOTHIA;

- MONB30BATHCI MMOAXOAAMH M METONAMU OHOXUMHUHU I HCCIENOBAHUS OUOJOTMYECKUX
00BEKTOB.

BJIAJ1€Th:
- IoAX04aMH, UCITIOJIb3yEMbIMU B OHMOXHMHUYECKHX HCCIICAOBAHUAX,

- HABBIKAMH TUIAHUPOBAHMS W BEJACHHUS CAMOCTOSITEIIbBHOW pabOThl B HAay4yHOM OUOIMOTEKE,
1ab0paToOpun U UHTEPHETE;

- METOAMYECKMMM TOAXOAAMM, IPUMEHSEMBIMU JUISI HCCIECJOBAHMSI OCHOBHBIX KJIACCOB
OMOJIOTHYECKUX COEMHEHUH, peryasiuu MeTaOoJudecKkux mnyredl M (yHKIHOHMPOBAHUS
CUTHAJIbHBIX KacKaJl0B.

TeMbl U pa3jaeiibl Kypca:
1. BBenenue, cBsi3b OMOXUMHH C JPYTUMU OHMOJIOTHYECKHUMH HayKaMHU.

Hctopus pazButus OMOXHMMUH, CBSI3b OMOXUMHUU C SH3UMOJIOTMEN, MOJEKYJISIpHON Ouosorue,
OnonHxeHepuel, OnOMHPOPMATUKOM, TPOTEOMUKON, MEIULIMHON. bruoTexHonoruu.

2. B3auMocBs3b karaboau3mMa 1 aHaboaIu3Ma.

[Mukn TpuxkapOoHOBbIX KHcHOT (uuki Kpebca). OTaenpHble peakuuy LUKIA, SHEPreTUYECKUIN
BbIX0J. CBsI3b MeX/1y ITpolieccaMy TpaHC(HOpMAaIMH YIIIEBOJOB U JTUIUI0B, UX BXOKJICHHUE B LIUKJII
Kpebca. BxoxxaeHne npoaykToB TpaHCaMUHUPOBaHUS aMUHOKHUCIOT B ki Kpebca. Cynpba
KETOKHCIIOT, 00pa3yoIuxcs B Mpoliecce TpaHcaMUHUpoBaHusl. Vcronb3oBaHre MHTEPMEINATOB
nukia Kpedca B aHaboMYecKUX peaklusaX: CHHTE3 X0JIeCTepruHa, reMa.

3. I[I/IHaMI/ILICCKaSI 6I/IOXI/IMI/ISI, OCHOBHBIC ITPUHIUIIBI MeTaboa13Ma.

Ounepreruyeckuii obmeH, poiab AT®. [lpyrue Makpospruyeckue COeIUHEHus. [imkonus,
cyoctpatHoe dochopunupoBanue. BrimrodeHue riamkoreHa B riaukonu3. Ilento3odocdarHbrit



myHT U ero ¢yHkuu. OKHCIUTENbHOE JeKapOOKCUIMpOBaHME NHpyBaTa. bera-okucieHue
KUPHBIX KUCHOT. OxucnmurensHoe (QochopunupoBanue. llens mepeHoca AIIEKTPOHOB
MUTOXOHJIpUH, OT/AeNIbHbIE KOMIOHEHTHI 1lenu. L{utoxpombl. ConpsikeHne TPOLECCOB OKUCICHUS
U TepeHoca NPOTOHOB uepe3 MeMOpaHy mpu pabote apixatenbHoW nenu. ATd-cunTeTasa,
MeXaHu3M (QYHKIHOHUpOBaHUs. TpancamMmuHUpoBaHUE aMHHOKHCTOT. Cyap0a TIIFOTAMUHOBOU U
aclaparvHOBOM aMUHOKHMCIOT. [{ukn MoueBUHBI. BXO0XIEHHME aMUHOKHUCIOT B IPOLECC
JHEpPreTHUecKoro oomMena. Pacman mypuHoB U mupuMuIuHOB. OCHOBHBIE MTPOTYKTHI a30TUCTOTO
obmena. [lmactuueckwii obmeH. Peakumm MatpuyHOro cuHTe3a. Perumikanms, (epMEHTHI,
oOecnieunBaroImye rnpouecc pemtukannd. Mexannsm Hapamubanus uenu /IHK, nanpasienue
cuntesa. @parmentsl Okazaku. Tpanckpunuus. [IpomMoTop, perynsanus cuHTe3a 06eiika Ha ypoBHE
TpaHCKpumnuuu. [lepBuYHBIE TPAHCKPUNTHI W MX MPOLIECCUHT, AJbTEPHATUBHBIA CIUIAMCHHT.
OO6patHas Tpanckpumus. JIakTaM-TakTHMHAs TAyTOMEPHSI U €€ POJib B BOSHUKHOBEHU U MYyTallUH.
Myrtarenes, NOHITHE O MPSAMBIX U HETIPAMBIX XUMHUECKUX MyTareHax. @u3ndeckue MyTareHHble
BoznelicTBus. TpaHcmsauus: aktuBanus TpancrnoptHeix PHK, mponecc oOpa3zoBanust menTuaHOM
cBsa3u. CopauuBanue (donamar) OenkoB. IlocrrpaHcisiuonHas MoauduUKaIuUs OeIKoB.
®orocunrtes. Peakiun cBeToBoil ¢a3pl: nornomenue cBera nurmMentamu. Gotocucremsr I u 11
Ilenu mepeHoca 3JEKTPOHOB B ATHX (oTocucreMax. DOTOCUCTEMBI MYPHYPHBIX U 3€IEHBIX
Oaxtepuii. Peakiuu TemHOBO# (ha3pl porocunTesa (uukin KanpBuHa). [rokoHeoreHes ero cBs3b
¢ rUKoan30M. CUHTE3 JKUPHBIX KUCIOT: CXOJICTBO U PAa3IM4YUs B MPOLECCaX CUHTE3a U pacnaja
*KupHbIX KucnoT. OOpazoBanue ManoHuin-KoA. HapammBanue yriaieBoAOpOAHON —IIETIH.
CtpykTypa KOMIUIEKCa, OOECHEeUrBAIOIIEro CHHTE3 XKUPHbIX KuciaoT y E. coli. O6pazoBanue
runepo-3-pocpara. Cunres QocharuaHor kucnorel. CHHTE3 TPHALMITIMLIEPUIOB U
rmnepodochommunuaos. Poie [[T® B mpomecce cunate3a (ochormuneponunuaoB. OCHOBHBIC
JTanbl CUHTE3a XosecrepuHa. CHUHTE3 3MKO03aHOMIOB (IIpOCTarjaHAWHbI U JeHKoTpueHsl). Mx
poJib B BO3HUKHOBEHHH BOCIAJIUTENBHBIX MporeccoB. Llukimookcurenaza. CuHTe3 MypuHOB U
MAPUMHUTUHOB.

4. HpI/IHHI/IHH peryisnann METAa00INYECKHUX IMpoIeCCOB.

WNHruburopel M axkTUBATOpPhl (PEpMEHTOB. AJUIOCTEpHUYECKass pEryssiuus ¢GepMeHTaTUBHON
akTUBHOCTH. CHCTEMBI OTPULIATENBHBIX U TOJO0XKHUTEIbHBIX OOPAaTHBIX CBA3EH B METAOOIMYECKUX
nytax. M3odepmMeHTsl Ha mpuMepe TeKco- M TUIIOKOKMHA3bl, a TaKXKe JIAKTaTAEeTUpOreHas3bl.
MexaHu3M JIeHCTBUS )KUPOPACTBOPUMBIX TOPMOHOB KaK PETyJIATOPOB TpaHCKpUNuu. OCHOBHbBIE
TOPMOHBI  (aJpeHaJluH,  WHCYJIWH,  TJIIOKaroH, CTEPOMJHBIE  TOPMOHBI:  TJIIOKO-,
MUHEPATIOKOPTUKOM/IBI U TOJIOBbIE TOPMOHBI, TPOITHbIE TOPMOHBI TMIIO(U3a) MECTa UX CUHTE3a U
ux 3¢ dexTsl. MexaHusm JeicTBUS TOPMOHOB, HE IPOHUKAIOIINX yepe3 MmeMOpaHy. Perientopsl ¢
CEeMbIO0 TpaHCMeMOpaHHBIMU JoMeHamH. TpexmepHbie I'T®-cBs3biBatoue Oenku. Bropuunsie
MECCEH/IKepbI, MEXaHU3Mbl UX JeiicTBus. OO0pazoBanue u pacnaja uukino-AM®. [IpoTrenHkuHa3bl,
dochopmnpyronme OcTaTku cepuHa M TpeoHuHa. [IpoTenHkuHasbl, Qochopunupyromniie
OCTaTKM TUPO3MHA. MeXaHu3M aKTHUBALlUM paclaja IIMKOreHa IM0J] BO3/IEHCTBUEM a/ipEHaINHA.
XapakTepHble O0COOEHHOCTH KJIETOYHOW CUTHANU3alMU: CHELU(PHUUYHOCTb, YCUJIEHUE CHUTHAJIa,
MHTETpaIys pa3IndyHbIX CUTHAJIOB, 1ECEHCUTH3ALMS.

5. CtpykTypHast OMOXUMHUSI.

CTpyKTypa aMHHOKHCIIOT, BXOJSIIUX B COCTaB OEIKOB, MX XUMUYECKHE CBOWCTBA, paclpeiesieHue
o rpymnmnaM B COOTBETCTBHUH C 0COOEHHOCTSIMHU CTPYKTYPHIL, HeOEIKOBBIE AMUHOKHUCIIOTEI U UX
¢byuknun. benku: xapakTepHble OCOOEHHOCTHM NENTHIHOM CBSI3U, CTPYKTYpHasi OpraHu3aius
(mepBuYHas, BTOpUYHAs, TPETUYHAs, YeTBEpTUYHAs CTPYyKTypa). lloHATHSA «cyObeauHuIa» |
«nomen». Kondopmanus Oenka, ero KoHpopManuoHHAas JaOMIBHOCTh, JCHATyparus Oenka.



Cnoxaple Oenkd. MeTomsl OYHCTKH O€IKOB. AHAIWTAYECKHUE METONbl aHajin3a OEIKOB:
U302JIeKTPOPOKYCUPOBAHUE, OIHOMEpHBIA 3NeKTpodope3 B  MOJUAKPUIAMUIHOM  TeJe,
JIBYMEPHBIA 3JeKTpodope3, Macc-CreKTpoMeTpus. DepMEHTHI: CpaBHEHHE C XUMHUYECKUMHU
KaTaJn3aropamM. AKTHBHBIM HEHTp (hepMEHTOB. DHEPIus aKTUBALMUS XUMHUYECKOW pEaKkIuu U
CIocoObl €€ CHWKEHUA. |'mnoresa MHIyLHHpPOBaHHOIO cooTBeTcTBUsA. Kunetmka Muxasnuca-
MeHTeH, MakcuMallbHasi CKOPOCTh (PEpMEHTATUBHOW peakIuH, 4Yucio 000poToB (epmeHTa,
KOHCTaHTa Muxasnuca. Tumbl katanuza. Knaccudukamus ¢depmentoB. Kodepmentst u
KodakTopsl, uX poinb B Karammze. Crpykrypa HykneotuaoB: AT® wu  apyrue
HyKIeo3uaTpudocdarel  Kak ~ JHEpreTuveckas  BaJiOTa  KIETKU. OxucnurenbHo-
BOCCTaHOBUTENbHBIE dKkBUBANCHTH: HAJl, HAJI®, (rnaBuHOBBIE KO(MEPMEHTHI; KOIH3UM A,
JUIOeBasl KHUCJIO0Ta, THaMuHOHpodocdar, O6uotuH, nupupokcaibpochar. Knaccupukanus u
dbyHkuyn nunuaoB. HacklllleHHbIe U HEHACBHIILIEHHBIE XUPHBIE KUCIOTHL. TpHALMITIULEPUIBI
(xupel) ¥ ux Qyakaus. Dochormuneponunuasl. Dochochunromunuasl. CTpykTypa MemMOpaH,
JaTepanbHas U BpallaTesbHasl OABMKHOCTD TUIHI0B B MeMOpaHe. BzaumoieiicTBue TunuaoB u
WHTErPAJIbHBIX OeNKoB MeMmOpaHnbl. Jlunmocombl u munemwibl. dochonunazer Al, A2, C u D,
OPOAYKTHI, TMOJy4daeMmble NpU JeHCTBUM 3TuUX Qocdonumnasz Ha rnunepodochonunubl.
KupopacTBopumble BUTAMUHBI ¥ TOPMOHBI JIUIHIHON MPUPOL. XOJIECTEPUH U €ro (PYHKIHUU.
Kenunble KUCIOTHL. DWKO3aHOMABI W WX (YHKIUH. YTJIEBOABL: CTPYKTypa U (QYHKUHUU.
MoHoMepHbIE U TOTMMEPHBIE YTIIEBOIbl. DMUMEPHI U cTepeon3oMepsl. L{ukindyeckue u OTKphIThIe
(dbopMbI MOHOMEPHBIX YIJIEBOJOB Ha MpHUMeEpe IIIOKO3bl. Peayrupyromie u Hepeaylupyromme
caxapa. [lomumepHble caxapa: Kpaxmall, INIMKOTeH, IeJITI0103a, XUTHH. HyKiIenHOBbIE KUCIIOTHI.
JHK: cTpykTypa MOHOHYKJEOTHIa, OOpa3oBaHHE IENU U3 OTIEIbHBIX HYKJICOTH/IOB.
O6pazoBanue ayTsxkHOM JIHK, mpuHUIMI KOMIUIEMEHTApHOCTH, €ro CTPYKTypHas OCHOBA.
Crpykrypa neyxuenoueunoit JJHK. PHK, ee Bunel, crpykrypa tpancnopraoit PHK, ponb
paznnunbiX BUaoB PHK.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

BBeaenue B 0a3b1 JaHHBIX

Heab AMCHUNIMHBI:

- U3YYCHHUE U MMPAKTUIECKOE OCBOSHUE METOI0B co31anus 06a3 nanubix (b/]) n o0mmx mpuHIUIOB
X (YHKIIMOHUPOBAHHUS, TCOPETUUCCKUX U MPHUKIATHBIX BOIPOCOB MPUMEHECHHS COBPEMEHHBIX

cucreM ynpasieHus 6azamu naHubix (CYB/]) n aBToMaTn3upoBaHHBIX HHPOPMAITMOHHBIX CHCTEM
(AUC).

3agauu AMCHUIINHBIL:

- H3yYEHUE OCHOBHBIX MOJICJICH JTAHHBIX U S3BIKOBBIX CPEACTB Pa0OTHI C PEISIIUOHHBIME O0a3aMu
JTaHHBIX;

- U3y4CHHE NMPUHIIUIIOB OPraHU3al[MU CUCTEM 0a3 JaHHBIX;
- uzyuenue Bozmoxknocreit CYB/] Oracle;

- OCBOCHHUC MCTOOOJIOTHUU ITPOCKTUPOBAHHNA 0a3 JaHHBIX.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCHUIJIMHE (MOYJIIO)
B pe3ynbraTe 0CBOSHHS IUCHUTUTHHBI O0yYaroIrecs JOIKHBI

3HATD:

- MIPUHIIAITE OPTaHU3AINN U apXUTEKTYPBI CUCTEM 0a3 TaHHBIX;

- MOJIENIN JAHHBIX;

- MOCJIEIOBATEILHOCTD U ATAIBI TPOCKTUPOBAHUS 0a3 JaHHBIX;

- COBpEMEHHBIE METOJIUKH CUHTE3a U ONTUMHU3AIIUU CTPYKTYp 0a3 JaHHBIX;
- OCHOBHBIE KOHCTPYKIIUU s13bIKa 00paboTku gaHHbIX (SQL);

- METOAMKHA ONTUMHU3AINH MPOIECCOB 00PaOOTKHU 3aMpPOCOB;

- COBpEMEHHBIE METO/IbI 00ECTIeUeHUS IIETOCTHOCTH JIaHHBIX;

- MeToAbI (pU3nUeCcKOoi opraHu3amnuu 06a3 JTaHHBIX;

- CTaHIapThI, METOJHNYECCKHUEC u HOPMAaTUBHBIC MaTcepuraibl, OIIPCACIAOIINEC
MMPOCKTUPOBAHUEC, CO3JAHUC U COIIPOBOXKICHUC 0a3 JaHHBIX



- COBPCMCHHBIC MCTOABI U CPCACTBA CO3JaHHA aBTOMATHU3HWPOBAHHBIX I/IH(I)OpMaI_[I/IOHHBIX
CHUCTEM, OCHOBAaHHBIX Ha 0a3ax JaHHBIX,

- 0 MHOrooOpa3WM COBPEMEHHBIX CHUCTEM YIpaBlIeHHS Oa3aMy JaHHBIX, MX 00JacTAX
NPUMEHEHHS U OCOOCHHOCTSX;

- 0 TCHACHHIUAX M ICPCIICKTHBaX pPa3BHUTHA COBPEMCHHBLIX CHUCTEM YIpPaBJICHUA bazamu
JaHHBIX,

- 00 OCHOBHBIX HCPCHICHHBIX Ha CCFOI[HSIH_IHI/Iﬁ JCHb Hp06neMax, BO3HHKAONUX IIPpU
CO3JaHHUH U HUCII0JIb30BaHUHN 0a3 JaHHBIX.

yMeTb:

- MIPUMEHSITh COBPEMEHHYIO METOOJIOTHIO JIJIsl UCCIICIOBAHMSI M CHHTE3a MH(POPMAITMOHHBIX
Moelnel nmpeameTHeix obnacteit AUC;

- MPUMEHSITh COBPEMEHHYIO METOJOJIOTHUIO HA CTaJIMM TEXHUYECKOTO MPOCKTHUPOBAHUS —
oOcienoBaHue, BBHIOOP U CHUCTEMHOE OOOCHOBAaHHE TMPOEKTHBIX PEIICHUH IO CTPYKType
nH(pOpMaAIMOHHBIX MOeNIel U Oa3aM JTaHHBIX

- MIPOSKTHPOBATh 0a3bl JAaHHBIX (OT ATAIla aHATU3 MPEAMETHON 001acTH HHHOPMATMOHHON
CUCTEMBI JIO peanu3anuu GU3NIeCcKoi MoIeTu 0a3bl JaHHBIX );

- MPUMEHATh METOJBI IPOCKTUPOBaHUS 0a3 JAaHHBIX W COCTaBJIEHUS MPOrPaMM
B3aMMOJIEHCTBUSA ¢ 0a30i TaHHBIX;

- peann30BBIBATh M IOKYMEHTHPOBATH aBTOMATH3UPOBAHHYIO HH(POPMAIIMOHHYIO CUCTEMY,
OCHOBaHHYIO Ha 0a3e JaHHBIX.

BJIAJeTh:
- HaBBIKaMH pa0OTHI C PENISIIMOHHBIMU 0a3aMu JTaHHBIX Ha s3bIke SQL;

- OIIBITOM pa6OTBI Mo NMPOCKTUPOBAHUTIO 0a3bl JAaHHBIX: MIPOBCACHUA aHAJIIN3a HpeﬂMeTHOﬁ
obactu HHq)OpMaHHOHHOﬁ CHUCTCMBI, COCTAaBJICHUA PIH(i)OJ'IOFH‘IGCKOI’I MOJEIN U AATAJIOTHYECKOMN
(KOHHGHTyaHBHOﬁ) CcXeMbI 0a3bl JAaHHBIX, OHNPCACICHUA Ol"paHI/I‘leHI/Iﬁ HEJIOCTHOCTU U IIpaB
A0CTYyIIa K JaHHBIM, UCIIOJIb30BAHUA CPCACTB 3allIUThI JaHHBIX;

- MeTooJIorHel nmpuMeHeHus: Merona "cymHocTh cBsa3p" (ER-method, method “entity-
relation") it mpoekTHpoBaHUs 0a3 TaHHBIX.

TeMbl u pa3jaesibl Kypca:
1. Beenenue B s3b1k 0a3 maHHBIX SQL.

Oo6mue cBenenusi. Crangaptel. [IpaBuna Hanucanus komaua. Oneparopel. CoznaHue 00BEKTOB
BJI. Cunrakcuc komauzbl create table. CunTakcuc xomann insert, update, delete. Cunrtakcuc
komaHabl select. Omeparopsl. Ilpenukarsl. NULL-3HaueHue. ArperupoBaHHE pe3yjIbTaTOB.
[Tomzampocel. Coenmnenue Tabmui. CamocoenuHenne. CHHTAKCHUC KOMaHIbBI create view.
OO6HOBIIsIEMbIE U HEOOHOBIIIEMbIE MTPEICTABICHUSI.



2. BBenenune. Moaenu maHHBIX.

Wudopmanus, AaHHbIE, 3HAHHS, MpeIMeTHas oOmacth, 0a3a maHHbIX, CYDBJl, OaHK JaHHBIX.
ABTOMaTH3UMpOBaHHAs WHQOpMaIMoHHas cucrema. [lonsTtue, knaccudukamus, Bugsl HC.
[IpenmerHass obmacte WH(DOpPMAMOHHOW cUCTeMbl. Ha3HadeHHEe W OCHOBHBIE KOMITOHEHTHI
cucteMbl 0a3 gaHHBIX: 0aza manHblx, CYBJI, mpunoxxeHnus. YpoBHU NpPEACTaBICHUs JTaHHBIX:
BHEIITHUE CXEMbI, KOHIICNITYaJIbHBIN ypOBEHb, cXeMa XpaHeHus. [loHsaTre Moaenu nanHbIX. THITBI
CTPYKTYp AaHHBIX. Omepanuu Hanx gaHHbIMU. OrpaHuueHus menoctHoctH. CereBas MoJEb
nanubix (CMJI): mpuHIMIBI OpraHU3alluy, TOCTOMHCTBA, HEAOCTATKU. Mepapxudyeckas Moaeib
nanubix (MMJI): mpuHUMIBI OpraHW3aldy, JOCTOMHCTBA, HEAOCTATKU. PelsmuoHHas MOJENb
nanabix (PMJI): mpuHOUMIBI OpraHW3alMK, TOHATHE OTHOIICHHUS, CBONCTBA OTHOIICHHS,
peanu3anus CBs3eH, TOCTOMHCTBA U HEIOCTATKU Mozesr. Ornepaiuy pesiIiiHOHHON anreopsl

3. MexaHu3MEbl A0CTYIIa K JaHHBIM. OHTI/IMI/ISaI_II/ISI 3aIpoCoOB.

MexaHu3M TpaH3aKIUi: ONpeeieHne TpaH3aKIUK, CBOMCTBA TPaH3aKIIUK, HAaYallo U 3aBepILICHUE
TpaH3aKLUMW, KOMAaHIbl YIpPaBIEHUS TpaH3aKIUsAMH. B3auMoBIMsHUE TpaH3aKIUH, YPOBHU
M30JSIMK  TPaH3aKIMil. BIOKUpPOBKU: olpeneneHre, MeXaHu3M pPaOOThl, THUIBI OJOKHPOBOK,
TYNHUKOBBIE CUTYyallMH. BpeMeHHble OTMETKH. MHOTOBapHAaHTHOCTh. MeTOoIbl ONTUMHU3AIMH: TIO
CTOUMOCTH, MO cuHTakcucy. HoBeie Meronbsl ontumusanuu B Oracle. Tlopsgok ontumuzanuu
BbINOJTHEHH 3anpoca. CrocoObl Hanucanus 6osee ¢ dekTuBHbIX 3anpocoB. [loackazku Oracle

(hints).
4. Obecnieuenue 3amuThl JaHHBIX B B/I.

OGecneyeHue 0e30MacHOCTH JaHHBIX. Buapl cOoeB: cOOM NPHIIOKEHUS, COOM TPEAIOKCHUS
10JIb30BaTeJIs, OIIMOKa IMOJIb30BaTes, COOi mpoliecca OnepaluOHHON CUCTEMBI, CO0i (POHOBOTO
npouecca CYB/I. CpenctBa Gpuanyeckoii 3alIUThl JaHHBIX: KypHAI TPaH3aKIUi, CETMEHT OTKaTa.
Pe3epBHoe komupoBanue. BoccraHoBiaeHue 0a3pl JaHHBIX. 3aluTa OT HECAHKIIMOHMPOBAHHOTO
nocryna. CuctemHble U 00beKTHbIE TpuBuieruu. [IpaBa goctyna, KOMaHIbl HA3HAUEHUS U OTbEMA
npuswieruil. [Ipusuneruu Bnagensia. Pomu. Onucanre orpaHU4YeHUN 1IETOCTHOCTH CPEICTBAMU
s3pika SQL. Peanuzanust orpaHU4YeHU [IETOCTHOCTH C MIOMOIIBIO MPEACTABICHUI U TPUTTEPOB.

5. O630p coBpemennbix CYB/l u nepcniektuBbl pazsutus b/I.

Oo6bextHO-pensimonnbie CYB/] (Ha mpumepe Oracle). CoctaBHbie THIIBI 1aHHBIX. HacnenoBanue
u nomumopdusM. OcobeHHocTr s3pika SQL s 00bekTHO-pensauuoHHon mMoaenu. OObeKTHO-
opuentupoBanHele CYBJl. Cranmapr ODMG 3.0. ApxuTekTypa XpaHWIHINA JaHHBIX.
Meranganabsle. [loTOkM HaHHBIX: BocXoAsmui, HuUcxoasmui. CxemMbl Tuma "3Be3ma"' U
"cuexxunka". Ilpobnembr mpumenenuss XJI. OLAP-texnomorus. IloTokoBble 0a3bl NaHHBIX.
PabGora ¢ wHetounsiMu JaHHBIMU. HoBble monb3oBarenbckue wuHTEpdeicel.  [Ipobmembr
ONTUMM3AIMK 3ampocoB. MHTerpamusi pa3sHOpPOAHBIX U ci1abo (opMaIn30BaHHBIX JTAHHBIX.
Opranuzanus noctyna k 6azam nanHeix yepes Internet. Camoamanrtans. COXpaHHOCTh TaHHBIX.
TexHonoruu pazpaOoTKu JaHHBIX U 3HaHUH (data mining 1 knowledge mining).

6. Opraau3zanusi MPUI0KEHU Ha OCHOBE 0a3 JaHHBIX.

OcobeHHOCTH apXUTEKTYpHI KineHT-cepBep A b/l Texnomoruu noctyna k 6asze nanusix (ADO,
BDE, ODBC). An¢aBuT, KroueBbIe CII0Ba, YIPABISAIOMINE KOHCTPYKIIMU. X PaHUMBIE TPOLEAYPHI
u QYHKIMHU: cO3/laHue M HcIosib3oBanue. Biammoneiicteue ¢ Oracle u3 PL/SQL. O6pabotka
OomMOOK  (MCKIIIOUMTENbHBIX  cuTyanuii). IlpemompeneneHHble W TOJb30BATENIbCKUE
UCKJTIOUUTENbHbIE CUTyaluu. Tpurrepsl 0a3 JaHHBIX: OOBIYHBIC, TPUITEPHl YPOBHS CXEMbI U
tpurrepel INSTEAD OF. Hasnauenue, co3gaHue U OCOOCHHOCTH  HCIOJIb30BAHUA.



Huuamuuecknii  SQL. Tlaker dbms sql m NDS (Native Dynamic SQL). CpaBHenue
BO3MOXHOCTeH. Opranuzanus uaTepdeiica k 6aze JTaHHBIX.

7. Cuctemsl ynpasienus 6azamu nanasix (CYB/I).

Knaccudukanmss CYBJl: mo creneHr yHMBEPCAJbHOCTH, MO MOJEIW JAHHBIX, [0 MPUHITUIIAM
xpanenust nanHbiX. [IpaBuna Kogma aisa pensunonnoit CYB/[ (PCYB/I). OcHoBHble (BpyHKITMN
pemsimuonHot CYBJI: Xpanenue, wusBieueHue u oOHOBIeHHe paHHBIX. Katamor (CCl),
JOCTYMHBIA KOHEYHBIM Tmojb3oBaTesnaM. [lomnmepikka tTpanzakumii. Ciyx0a ynpaBlieHUs
napajuiensHoi paboToi. CiyxObl BoccTaHoBiIeHUS. Ciy:KObl KOHTPOJISI JOCTyNa K JaHHBIM.
Cry>x0bl TOAIEPIKKHU TEIOCTHOCTH NaHHBIX. CITyKObI TOICPKKHA HE3aBUCUMOCTH OT JIaHHBIX.
AnMuHUCTpUpOBaHWE  0a3pl  JAaHHBIX:  QJMHUHUCTPHPOBAHHWE  MpPEeIMETHOW  00JacTH,
aJIMIUHUCTPUPOBaHUE 0a3bl JAHHBIX, A[IMUHUCTPUPOBAHUE MPHIOKECHUH, aMHUHUCTPUPOBAHUE
oe3omacHocTH. ClioBapb-CIIPaBOYHUK JaHHBIX: ocoOeHHocTH Oracle.

8. Odusnueckas opraHu3anusga faHHBIX.

CrpyKTypa XpaHUMBbIX JaHHBIX: XpaHUMBbIE 3aIIMCH (GPUKCUPOBAHHOM 1 IepeMeHHOM 1inuHbl. Kitou
0a3bl JaHHBIX. YIIpaBJICHHE IPOCTPAHCTBOM MAMATU U pa3MelIeHUeM JaHHbIX. Buasl agpecanuun
XpaHuUMbIX 3anuceid. CTpykTypa mamsTu: TaOau4yHbIE OOJACTH, CETMEHTHI, AKCTEHTHI, OJOKH
namstu. [Tapamerpsl pactipenenenus mamsatu. Ctpykrypa popmara DBF. Mexanusmsl noctymna x
JaHHbIM. OnTUMH3aLMs 3a1pocoB. MHIekcupoBaHUe JaHHBIX: HA3HAUYEHUE UHIEKCOB, IPUHIIUIIBI
OpraHM3aly, THUIBl MHJEKCOB (COCTaBHbIE, JIMHEWHbIE M MHOTOYPOBHEBBIE, IUIOTHBIE U
HEIUIOTHBIE, C)KaTble M Hecxkarble). MHnekc B Buae B-nmepeBa: NmpuHIMIBI OpraHU3alllH,
JOCTOMHCTBA.  XEIIMPOBAaHME: MPHUHLUMIIBI  OpPraHu3alluM, JOCTOMHCTBA,  HEJOCTaTKH.
Hcnonp3oBanue xemmpoBanus B Oracle. Knacrepuzanusi AaHHBIX: NPUHLMIIBI OpraHU3alluy,
JIOCTOMHCTBA, HegocTaTku. Vcnone3oBanue kinacrepusamnuu B Oracle.

9. DnemMeHThI MPOEKTUPOBaHUS 0a3 TaHHBIX.

OcHoBHble 3Tansl npoektupoBanus MC: nmpeanpoexkTHas MOAroToBKa, HpoektupoBaHue b/,
peanu3anys MpoeKTa U COo3JaHue MPUIOKEHUH. MeToabl HH(OIOrH4ecKoro NpoeKTUPOBAHUS:
(GyHKIIMOHAIBHBIN, TPEIMETHBIN, METOA "CYITHOCTh-CBA3B". CyIIHOCTH, aTpHOyThI CYLTHOCTEH,
CBA3M MEXIYy CyIIHOCTSIMH. TepmuHbl U kiaccudukanus. OObeAUHEHHE JOKaJIbHBIX
npencraBieHuid [lokazareny, Ha OCHOBE KOTOPBIX OINPEAETSIOTCS TPeOOBaHMS K ONEepalliOHHON
oOcraHoBKe: 00beM BJI, pexum paboTbl, XapakTep W MHTEHCHUBHOCTbH 3arpocoB. Ilapamerpsl,
KOTOpBIE cienyeT yuduThiBaTh npu BbelOope CVYBJ/[: Monens naHHBIX, (YHKIMOHAJIbHBIE
BO3MOXXHOCTH, THIbl JaHHBIX, HaJEXKHOCTb, CTOMMOCTb, HaJIW4YHE KBaJTU(ULIUPOBAHHOTO
nepconana. [Ipeobpasoanue ER-nuarpammel B cxemy b/1. BolsiBineHne Hepeann3yembIx CBsI3€H.
CocraBnenne orHomeHui. OmnpenencHue NEPBUUHBIX Kiroded. OnpeneneHue TUIIOB JaHHBIX
atpuOyToB. OmnMcaHue OrpaHUYEHUH IEIOCTHOCTH. AHOMAJIMM MOJU(UKAIUK JaHHbIX.
Hopmanusanus otHomeHui. [lenopmanusanus oTHolleHui. IIpaBuna peannsanuu npoexra Ha
sa3pike SQL. O6bextol B/1. [Topsanok co3nanus o6wexktoB bl mox ynpasnenusim CYB]] Oracle.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

BBenenue B MaTeMaTHYeCKHH aHAJIN3

Heab AMCHUNIMHBI:

- 00yueHre OCHOBaM MaTeMaTHYeCKOTr0 aHaIu3a sl ((OPMHUPOBAHMS y CTYACHTOB MPEICTABICHUS
0 MaTeMaTHKe, Kak 0c0O0M METO/Ie TIO3HAHMSI IPUPOIbI, OCO3HAHUS OOITHOCTH MAaTEMATHUYECKHUX
MOHITHA M MOJEJCH, TPUOOPETCHHS] HABBIKOB JIOTHYECKOTO MBIIUICHUS M OICPUPOBAHUS
a0CTPaKTHBIMH MaTEeMaTHYECKUMH OOHEKTAMU;

- BOCIIMTaHNE BBICOKOM MaTeMaTHUYECKOU KYJIbTYPBHI.

3agauyd IUCHUILINHBI:
- TOOMTBHCS YETKOT0, ICHOI'O IIOHUMAaHHUs OCHOBHBIX O0OBEKTOB MCCIIEI0BAHUS U ITOHATHI aHAIN3a;

- IPOACMOHCTPUPOBATH BO3MOXKHOCTH MCTOJOB aHAIM3a IJIA PCUICHUA 3a1a4d q)YHHaMCHTaHBHOﬁ
nu HpHKHaHHOﬁ MaTE€MaTUuKH,

- IPUBUTHb TOYHOCTb U 00CTOATENLHOCTD APpryMCHTALlUN B MATCMATHYCCKUX PACCYKACHUAX,

- C(i)OpMI/IpOBaTb BBICOKHI YPOBCHB MaTeMaTu4eCKOi KYJbTYPHI, JOCTATOYHBIHN JJIS1 TIOHUMAHHS U
YCBOCHUA NTOCIICAYIOIIUX KYPCOB 110 HerepLIBHOﬁ 151 I[PICKpCTHOfI MAaTCMAaTHKE,

- CIIOCOOCTBOBATH: MMOATOTOBKE K BEICHUIO UCCIIEI0BATENbCKON AESITEIbHOCTH (B YaCTHOCTH, JIJIS
HaIMCaHMsl KypCOBOM M BBIMNYCKHOM KBaIU(PUKAIMOHHON paboT) B 001acTAX, MCIONb3YIOINUX
MaTeMaTUYeCKHUe METO/Ibl; CO3JaHUIO U MCIIOIb30BAHUIO MAaTEMAaTHYECKUX MO/IEJIEH MPOIIECCOB U
00beKTOB;  pa3paboTke A(PGEKTUBHBIX  MaTEeMaTHYECKUX  METOJOB  pEeHIeHUs  3ajaad
€CTECTBO3HAHHUS, TEXHUKH, Y)KOHOMUKH U YIIPABJICHMUS;

- pa3BUBaTh YMEHUE CaMOCTOSTEIbHONU pabOThl ¢ yUeOHBIMU MOCOOUSMHU U APYTOM HAYYHOU H
MaTeMaTUYECKOU JINTEPATYPOH.

IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00YYEHHS MO TUCHUTIIIHHE (MOTYJIIO)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YJarOIIIHECs JTOKHBI
3HATh:

- OCHOBHBIC CBOMCTBa TpEAEIOB IOCIEJOBATENIbHOCTH M (YHKIMHA JEHCTBUTEIBHOTO
NEePEMEHHOT 0, TPOU3BOIHOM, AU depeHnnana, HeonpeaeIeHHOT0 HHTETpaa;

- CBOMCTBa (DYHKIIMI Ha OTpE3Ke;



- OCHOBHBIC '3aMeuarelbHbIC  mpenensl’, TaOmuuHble (HOPMYIBl JJISI TPOU3BOAHBIX U
HEOMPECNICHHBIX HMHTErpayioB, GopMyibl Tu(GGEpEeHIIMPOBaHNs, OCHOBHBIC Pa3JIOKEHUS
aIIeMeHTapHbIX (QyHKIMA 1o popmysne Teitnopa;

- OCHOBHBIE (popMyIbI TudPepeHInaTbHON TeOMETPUH.

yMeTb:
- 3aIIUCBIBATh BBICKA3bIBAHUS IIPU TOMOIIM JIOTHUECKUX CUMBOJIOB;
- BBIUUCIIATH MPeEeibl OCIEA0BaTeIbHOCTEN U AeHCTBUTENBHOIO IIEPEMEHHOT0;

- BBIYHUCIISTH TPOM3BOIHBIC JIEMEHTAPHBIX (PYHKIUH, paCKIIaAbIBaTh dJIEMEHTapHbIe (YHKIIUU 110
dbopmyne Teitnopa;

- mpuMeHATh Gopmyny Teilnopa K HaXOKIECHUIO IIABHOW CTEIIEHHOW YaCTH MPHU BBIYHCICHUU
npenenoB (yHKIUT;

- npuMeHATh popmyny Teitnopa u npasuio Jlonurans;

- cTpouTh rpaduku GyHKIUI ¢ TPUMEHEHHWEM MEepPBOM M BTOPOI MPOU3BOAHBIX; MCCIEIOBATH
(GyHKIIMH Ha JTOKAJBbHBIN 9KCTPEMYM, a TAK)KE HAXOAUTh UX HAUOOJbIIIee M HAaMEHbIIIee 3HAUCHUS
Ha MPOMEKYTKAX; BBIYUCIATH KPUBU3HBI TNIOCKUX U TPOCTPAHCTBEHHBIX KPUBBIX.

BJIAJ1€Th:
- IPpCAMCETHBIM A3BIKOM KJIACCHUYCCKOI'O MAaTCMATUYCCKOI'O aHaJIn34a,

- TPUMEHSAEMBbIM @pPU TIOCTPOEHUU TEOPUHU IMIPEJAEJIOB, ammapaToM TEOPUHU IPEEIIOB,
i depeHIIMaTbHOT0 M MHTETPAJIBHOTO MCUUCICHMS 7 PELIeHUs pasIMyHBIX 3aj]ad,
BO3HUKAIOIINX B PU3UKE, TEXHUKE, SKOHOMUKE U JPYTUX MPUKIATHBIX TUCHUIUINHAX.

TeMbl U pa3jaeiibl Kypca:

1. uddepenunpyeMocTb PyHKINH.

Haercs ompexneneHue M paz0bupaercs cMmbIch U depeHIupyeMocTd (YHKIMUA B TOYKE.
JlokasbIBatoTcst cBoiicTBa AU PepeHInpyEeMOCTH BhITEKatOIue U3 onpezeneHus. JlokaszpiBaroTcs
anreOpanyeckue cBoicTBa nupHepeHInpyeMbIX B TOUKE QYHKIUI.

Joka3zpiBaercs TeopeMa o auddepeHpyemMoctd oopatHoil pyHkuuu. [TpuBoasrcs npumepsl
MO3BOJIAIOIINE HAXOAUTh MTPOU3BOIHBIE OOPATHBIX (PYHKIINH.

Haercs onpenenenue quddepeHimana, paccMaTpUBalOTCs aaredpanuyeckue cBONCTBA, CIOCOOBI
BBIYUCIIEHUS TuddepeHIraa Mpyu pasInyHbIX crocodax 3aaanus GyHKINH.

Onpenensrorcs qudGepeHnranbl 1 MPOU3BOIHBIE BRICIIUX MOPSIKOB. PazouparoTcst crnocoOb! ux
BBIYHCIICHHSI TIPU PA3JIMYHBIX CITOCO0ax 3amanus (yHKITHA.

Jloka3bIBatoTCcsl (pyHIaMEHTaJbHBIE TEOPEMBbl OTpakaloliue CBoWcTBa AU epeHIupyeMbIX
¢bynkuuii. PazoupatoTcst mpumepsl HCCIeI0BaHUS CBOMCTB (YHKIMH Ha OCHOBE JOKa3aHHBIX
TEOpEM.



Hoxazana reopema J[apOy 0 CBOHCTBE MPOU3BOIHON MPUHUMAThH IPOMEKYTOUHBIC 3HAYCHUSI.

Jloka3plBaeTcsl BakHasl Ul JalbHEIIEro TeopeMa O JIOKAJIbHOM 0OpaTHMOCTH, CBSI3aHHAs C
HEIPEPBIBHOCTHIO IIPOU3BOJIHOM B TOUKE.

2. NnTerpupyemMocth QyHKIUU.
PaccmaTpuBaercs uaest UHTErpUpOBaHUs U ee peanu3aius no apoy.

Jloka3piBaeTcss KpUTEpPUIl MHTETPUPYEMOCTH (GYHKIUN M €ro MpUMEHEHHE K HCCIeI0BAaHUIO
MHTETPUPYEMOCTH HEMPEPHIBHBIX U MOHOTOHHBIX ()YHKITHI.

JlaeTcs omnpeneneHue CEMEWCTBA HMHTEIPAIBHBIX CYMM, IPEIEIbHOM TOYKM CEMEHCTBA
MHTErPAIBHBIX CyMM. J[OKa3bIBaeTCs TEOpEMa O SKBUBAJICHTHOCTU HHTETPUPYEMOCTH 110 Pumany
" CyHICCTBOBAHUA HpeHeHLHOﬁ TOYKH CEMEHCTBA HHTCIpaJIbHBIX CYMMM.

I[OK&SLIB&GTCSI TEOpEMa O HHTCIPpHUPYCMOCTU CJIOKHOM Q)YHKHI/II/I nus3 KOTOpOfI nojrydacm piana
Ba)KHBIX CJICACTBHU.

PaccmarpuBaroTcs aaiMTUBHBIE U JIMHEWHbBIE CBOWCTBA MHTerpana PumaHa, a Takke CBOMCTBA
MHOKECTBA HHTErPUPYEMbIX (PyHKIMM. B 4acTHOCTH T€OpeMBI O CpeIHEM 3HAYCHUH.

BreiBonuTcss gopmyna 3aMeHbl MEPEMEHHONW B HHTErpaine M (popMynupyroTcs YCIOBHUS IMPHU
KOTOpBIX hopMyIia BEpHa.

PaccmaTpuBaetcs 3aBUCHUMOCTbh 3HAUEHHUsI MHTErpaja OT MPOMEXKYTKa WHTEIPUPOBAHUS, U Kak
cieacteue Qopmyna Herotona — JleliOnuna. PacmarpuBaroTcs mpuMepbl TpUMEHEHs s
BBIYUCIICHHSI 3HAYCHUI UHTETPAJIOB OT MPOCTEHINNX ()YHKIIHIA.

I[aeTCH OIIPCACIICHNUEC, TAK HA3bIBACMOI'0, HCOIIPCACIICHHOI'O HHTErpajla U YCTaHABJINBAIOTCA €ro
anre6pqueCKI/Ie CBOICTBa.

3. MuoxectBa. OTHOmEeHus. Onepanuu.

I[aI-OTCSI O6I_I_II/IC MNpEACTAaBJICHUA O HCYHUCIICHHUU BBICKA3bIBaHHI. Pa36I/IpaIOTC${ Ba)XHBIC [JIsA
JanbHEUIIEro IMPUMCPHI.

JaroTcs onpeneneHus onepanuil HaJ, MHOXECTBaMH, ONPEACIIEHUS WU CBOMCTBA OTHOLICHUH U
onepaunui.

N3yuatoTcst OCHOBHBIE BUbI alIT€OpandecKuX KOHCTPYKIIHUH.
N3y4aroTcst yncna Kak peain3anusi OCHOBHBIX allre0pandyeckux KOHCTPYKIUH.

ﬂaeTCH OmnpeaACIICHUEC U TPUMEPLI METPHUICCKUX MPOCTPAHCTB, XIPEACTIAIOTCSA CBOMCTBA TOYCK U
IMOAMHOXECTB METPUUCCKOT'O ITPOCTPAHCTBA.

I/IBYLIaIOTC}I anre6pa1/1qec1<ﬂe U TOIIOJIOTMYECKHE CBOMCTBA OT06pa)I(CHHf/'I.

4. HenpepbIBHBIE (PYHKIIUH.



JlatoTcs onpeneneHust orpaHMueHHOCTH, IPEIEIbHOCTH U HEMPEPBHIBHOCTH OTOOPaICHUS B TOUKE,
BBITEKAIONIME W3 CBOMCTB [EHCTBUTENBHBIX YHCEN M KaK YIOPSJOYEHHOIO MOJs, Tak U
METPUUYECKOT0 MPOCTpaHCTBA. V3y4aroTCsi OCHOBHBIE CIIOKAJIBHBIE CBOMCTBA.

Jloka3bIBaeTcs TeopeMa o HEempepbIBHOM 00pase oTpeska. Jloka3sIBeTCst TeopemMa 0 paBHOMEPHOM
HENPEPHIBHOCTH HENPEphIBHOM Ha oTpe3ke ¢yHKIuH. Pa3buparoTcss cieacTBUS yKa3aHHBIX
CBOMCTB. PacMaTpuBarOTCA MPUMEPHI.

PaccmarupuBaioTcst cBoiicTBa OecKOHEYHOMANbIX (YHKIHUH, pa30uparoTcs 3aMedaTesbHbIC
npeiensl M pa30MparoTCs METOJbl HAXOKACHHS IIPENesiOB OCHOBaHHBIE HA CBOMCTBAaX
3aMeYaTeNbHBIX MPeAesIoB U 0.M QYHKIHIA.

JlokasbiBaeTcs mpoctas HO (yHAaMEHTalbHAs TeOpeMa O CBOMCTBE HENPEpPHIBHON (QYyHKIHH
JIOCTUTaTh JIOKAJIBHOT'O AKCTPEMYyMa Ha OTPE3KE KaK KOMIIAKTE.

5. punoxxenus GyHKIUN TEHCTBUTEIBHOTO TIEPEMEHHOTO.

PaccmaTpuBaroTcsi MeTOABI aHaIM3a OJKCTPEMajbHBIX CBOWCTB (DYHKIUU JIEHCTBUTEIBHON
TIEPEMEHHOM.

PaccmaTpuBaroTcst METOJIbI MCCIIEA0OBAHUS PA3IMYHbBIX CBOWCTB (DYHKLMN U METO/bI IOCTPOEHUS
3CKM3a rpaduka Ha OCHOBE NPOBEAEHHOTO HCCIEIOBAHMS IUIS Pa3lINYHBIX CHOCOOOB 3aJaHU

(GyHKIMIA.

PaccmaTpuBaroTCst mpuiioKeHUsl CBOMCTB (QYHKIUI NEHCTBUTENLHON EPEMEHHOM Ui peleHus
(bu3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

6. [Tpunoxxenus GyHKIIUHN TEHCTBUTEIBHOTO TIEPEMEHHOTO.

PaccmaTpuBaroTcs MeTOABI aHaIM3a OJKCTPEMajbHBIX CBOWCTB (DYHKIUU JIEHCTBUTEIBHON
IIEPEMEHHOM.

PaccmaTpuBaroTcst METOJIbI MCCIIEA0BAHUS PA3IMYHbBIX CBOWCTB (DYHKIIMN U METO/IbI IOCTPOEHUS
ACKHM3a rpaduka Ha OCHOBE IPOBEIEHHOIO UCCIEIOBAHMA JI PA3IMYHBIX CIIOCOOOB 3aJaHUs

GyHKIHIA.

PaccmarpuBaroTcst MpHIIOKEHHsI CBOUCTB (DYHKIMI AeHCTBUTEIHHON MEPEMEHHOM Ul pelIeHus
(GU3NYECKUX U TEOMETPUUYECKHUX 3ajiay.

7. UncnoBBIE MTOCIIENOBATEILHOCTH.

I[aCTC}I OMNMpCACIICHUC YHUCIOBOM MOCIEIOBATEILHOCTH U HU3YYaroTCAa CBOMCTBaA clIeayromue mus3
OIIpCACIICHUA.

W3y4aroTcst OrpaHUYEeHHBIE TIOCIEN0BATENBHOCTH, NA€TCsl ONPEACIICHNE YaACTUYHOTO INpeaea U
CBOMCTBA ITOCJIEI0BATEILHOCTEN UMETh BEPXHUM Y HY>KHUM ITPEEIbI.

I/ISYLIaIOTC}I CXOoOAmuecs MoCaCa0BaTCIIbHOCTH C aﬂFerquCCKOﬁ U TOIIOJTHYECKOM TOYEK
3pCHUA. HpI/IBOILSITCﬂ MNPpUMEPBI BaXXHbBIX YHUCIIOBBIX MOCJIEAOBATEILHOCTEM M METOMbI
J0Ka3aTCiabCTBAa CXOAUMMOCTH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3HKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

BBenenue B puiiocopuro 1 MeTOI0JOTHI0 HAYKHU

Heab AMCHUNIMHBI:

- (hopMupOBaHKE IPECTABICHUS O crierduke Gpriocodun, Kak criocode Mo3HAHUSI U TyXOBHOTO
OCBOCHHMS MHpPa, OCHOBHBIX pa3ieiax COBPEMEHHOTro (uiaocodckoro 3HaHUS, (GHIOCOPCKUX
npobiaemMax ¥ MeToJax X MCCIeIOBAHMUS;

- OBJIAACHUC 0a30BBIMH IIPpUHIUIIAMHA U IIpUCMaMHU (1)I/IJIOCOCI)CKOFO IIO3HAaHUA,

- BBEJICHHE B KPYT pri1ocoPckux mpobiieM, CBA3aHHBIX € 00JacThio Oyayiei npodeccruoHalibHOM
NEeSITeIbHOCTH, BBIpa0OTKAa HABBIKOB pPAa0OThI C OpPUTHHAJIBHBIMH W  aJalTHPOBAHHBIMH
bunocopCcKUMH TEKCTaMHU;

- U3y4YCHUC JUCHUIIIMHBI HAIPABJICHO HAa PA3BUTHC HABBIKOB KPUTUYCCKOTO BOCIIPUATHUA U OLICHKHU
MCTOYHUKOB HMH(pOpMaLMU, YMEHHUS JOTMYHO (pOpMynIHpoBaTh, M3jaraTb U apryMEHTHUPOBAHO
OTCTauBaTh COOCTBEHHOE BUJIEHUE MPOOJIEM U CIIOCOOOB UX pa3pelIeHHUs;

- OBJIAZICHUC IIpUEMaMH BCACHUA JUCKYCCUH, IIOJICMUKH, AHUAJIOTa.

33}13‘11/[ AUCHUIIJINHBI

- PaCKpBITh BOBMOKHOCTH UCTIOTIB30BaHUs (PUI0COPCKUX TMOHATUN U KOHIEMNIINI B CTAHOBJICHUH
H COBpPCMCHHOM pPA3BUTHUU HaquOfI MBICJIM, B TOM YHUCJIC IIOKa3aTb pOJb W 3HAYCHUC
bunocockoil METOAONOTUM HAYKH JUIsl CIIEUATMCTa B 00JIaCTH (PU3HKO-MATEMATHUYECKOTO
€CTECTBO3HAHHS,

- BBISIBUTH MHUPOBO33PEHYECKOE U METOIOJOTHYECKOE COJEp:KaHHE OCHOBHBIX (HUIOCOPCKUX
KaTeropyuil U MPUHLMUIIOB JJIs1 COBPEMEHHOI'O €CTECTBO3HAHUS, UX IPUMEHEHHUE B TEOPETHUECKOM,
HKCIIEPUMEHTAJIbHOW U TEXHUYECKON (hM3MKe, a TaKXkKe IPYTHX paszjenax eCTeCTBEHHOHAYYHOTO
LHKIIA;

- CII0COOCTBOBATh B BBIPAOOTKE MOTPEOHOCTH B OCO3HAHMU (UIOCOPCKUO-METOA0IOTMUECKUX
UCCIIIOBAaHMIA HA COBPEMEHHOM dTare pa3BUTHS HAYKH;

- 03HAKOMUThH C COJIEpP’)KaHHEM OCHOBHBIX METOAOJOTMYECKHX M TEOPETUKO-TIO3HABATENbHbIX
KOHIIETIUI B HCTOpUU (PUIIOCO(DCKOM MBICIH;

- HAYYUTb OPUCHTHPOBATHCA B MHOFOO6pa31/II/I METOJ0JIOTHYECKUX KOHIIECIIIMI Ha COBpPCMCHHOM
9TallC pa3BUTHUA HUBUIU3AIUH.

ITepedyenb miIaHMPyeMBbIX pPe3yJIbTATOB 00y4YeHHs MO0 JUCHHUILINHE (MOAYJIIO)



B pe3ynbTate 0OCBOCHHUS TUCIUTUIMHBI O0YUYArOIIUECs JTOKHBI
3HATh:

- COBPEMEHHBIC TCH/ICHIIUH PA3BUTHS HAYKH;

- punmocodckre KOHIENIINN HAYKH;

- MECTO €CTECTBEHHBIX HAYK B BHIPAOOTKE HAYYHOT'O MUPOBO33PCHHS;

-  UCTOPHI0O M  METOJOJIOTHI0  (U3MYECKUX HAyK W  MaTeMaTUKH, PaCHIMPSIONINX
obuienpodeccruoHanbHyl0, GyHIaMEHTAIbHYIO TOATOTOBKY.

yMeThb:

- CaMOCTOATCIBHO OIPCACIIATh 3aa4yu CBA3AHHBIC C JIMYHOCTHBIM PAa3BUTUCM, INMOBLINICHUCM
COOCTBEHHOI 00pPa30BaHHOCTH;

- OCYHLICCTBJIATH KOHHCHTyaHBHLIﬁ aHaJIn3 COBPCMCHHBIX HpO6J’I€M MCTOOO0JIOTHH (I)I/I?»I/IKI/I n
MAaTCMATUKU,

- popMHUpPOBATH OHTOJIOTMYECKUN 0a3UC NPU PEIICHUU HAYYHBIX U MPUKIAJAHBIX 33/1a4 B 00JIaCTH
WH(OPMALIMOHHBIX TEXHOJIOTHI;

- MPUHAMATh COOCTBEHHBIC PEIICHUS B PaMKax CBOEH NMpOQecCHOHANTBHON KOMIIETCHIIMH B
CTaH/IApPTHBIX U HECTaHJAPTHBIX CUTYalUsIX, OCHOBAaHHBIX HA OCO3HAHHOM JINYHOM BHIOODE;

- MOHUMATh MECTO CBOEH JEATEIbHOCTH M aHAJIU3UPOBATh BO3MOXKHBIE MOCIEICTBUSA TE€X WIIU
WHBIX TIPUHATBIX pEHICHUH Ha OCHOBE C(HOPMUPOBAHHBIX JAWCITUIUIMHOW IIEHHOCTHBIX
OpHUEHTAIINI;

- KJ'IaCCI/Iq)I/IIII/IpOBaTI) KOHBepFGHTHBIG TCXHOJIOIrunu 110 MOp(bOJ'IOFH‘-I@CKI/IM OCHOBAHUsIM H
MaTepI/IaJ'IaM, OHpGZ[GJ'ISITB HCO6XOI[I/IMI)II71 Me)KHHCHHHHHHapHBIﬁ KOHTCKCT I KaXI0T'O H6I/IK-
OJIOKa.

BJAJ€Th:

- OCHOBaMH METOAOJIOTMHU HAYYHOI'O TTO3HAHUA ITPU U3YUCHUHN PA3ZJINIHBIX ypOBHeﬁ OopraHusanuu
MaTepru, NPpOCTPAaHCTBA U BPECMCHU,

- Pa3JIMYHBIMH BapHaHTaMU IOAXOHOOB K PCIICHHUIO KOHKPCTHBIX HpO(l)eCCI/IOHaJ'ILHBIX 3aga4 Ha
OCHOBC 3HaHPII>i, MOJIYYCHHBIX B XOAC H3YUCHUSA HUCTOPUH, (bHJIOCO(l)I/II/I n MCTOJOJIOIMH
€CTCCTBO3HAaHMA.

TeMbl U pa3jaeiibl Kypca:

1. /InHaMHKa €CTECTBO3HAHMS B 3alaJHOEBPONEHCKON KyJIbType. PEeBOIOIIMOHHBIE MPOLIECCHI
HoBoro Bpemenu u Hayka. [IpoOnembl Teopuu MO3HaHMSI U HaydyHOH MeTonosioruu. [IpuHumn
CEHCyalIn3Ma B TEOPUH ITO3HAHUS.

®opmupoBanue coBpeMmeHHoro obpasa Hayku (H. Komepuuk, /x. bpyno, M. Kemnep, T
I'anuneii). KomnepHukaHckas peBONIIOLMS W €€ 3HAYEHHE B pPa3BUTUHU €CTECTBO3HAHUS.



®dunocopckoe ocmpicieHne HaydHou pepomtonmu X VII B.  TlpoGmema HaydHOro MeETOgA.
Kputnka cxomactuueckol meronmonorun @. baxkonom u P. Jlekaprom. Omnupusm U
panroHaIN3M — THOCeosiorndeckue mnpoodnemsl ¢unocopun HoBoro Bpemenu. JlenykTuBHas u
UHIyKTUBHAS MeToqonorus. MuayktuBaeiit Mmeton @. bakona. “IlpaBuia juist pykoBojcTBa yma”
P. Jlexapra. Panmonamusm I'. Jleitbnuna (“uctunsl dakra” u “mctuHsl pazyma”). I[lpuHimmn
CeHCyaJlu3Ma B TEOpUHM Mo3HaHus. [IpobneMa MEepBOMCTOYHHMKA YEIOBEUYECKOIO 3HAHMSL:
o0ocHoBaHue MprUHIKIOB ceHcyanu3ma Jlx. Jlokkom. Kputuka I'. JleiitOanIieM 0THOCTOPOHHOCTH
cencyanmuzma Jlokka. I'. JleiiOunn o Hambojee oOmMX 3aKoHAX MHUpA (IETEPMUHU3M,
MOCTENIEHHOCTh ~ M3MEHEHUH, MpodieMa TOXAECTBEHHOCTH MPEIMETOB, COBEPIIECHCTBO
Bcenennoii). [lapagokcbl W NPOTHUBOpPEUUs] OJHOCTOPOHHETO CEHCYyalIu3Ma: CyObEeKTHBHBIN
uaeanusM Jx. bepkiu, arnoctuiusm 1. FOma.

2. Knaccuueckuit stan dunocodpun panumonanuszma. Pa3Buthe wuael panwoHanuM3Ma B
KJIACCUYECKOW HEeMeKoU ¢unocopuu.

Pannue paborer M. Kanra: mpunuun passutus u ecrectBozHanue XVIII Beka. W. Kant u
“KOTIEpHUKAHCKUN ™ TIepeBOpoT B Quiuocoduu. TBOpUecTBO cyOBEKTa — HMCXOIHAs OCHOBA
npouecca no3Hanus no Kanty. WM. Kant o TBOpueckoM xapakTepe Hay4yHOT'O MBIIUIEHUS U
METOJOJIOTUYECKON poiu Kareropuil. Kareropmm kak yHHBepcalibHBIE JIOTHYECKHE (HOPMBL.
['paHu1IBI palMOHAIEHOTO KOHCTPYUPOBAaHUS. AHTUHOMHUM pa3syMa. Jlnanekruueckast Gpuocopus
I'eresns: npuHLOKI pa3BUTUSA U CUCTEMHAs METOONIOrUS. 'ereneBckas KOHIENUS paliOHaIN3Ma:
BCEOOIME 3aKOHBI MHpa M 3aKOHBI TUAIEKTUYECKOH JTOTMKU. TOXIecTBO ObITUS U MBILUICHUS.
OcHoBHbIE 3aKOHBI THANCKTUKU. [IpyHIMI pa3BUTHSA U CUCTEMHAsI METOLOJIOTUS B COBPEMEHHOM

HayKe.

3. KonuenryanpHas ucropusi Hayku. Bo3HUKHOBEHHE HAyKH U OCHOBHBIE JTalbl €€ Pa3BUTHSL.
Wnen panuoHanu3Ma B aHTUYHOM KyJabType. CTaHOBJIEHHME HAyyHOM KapTHHBI MUpA.
CooTHoIIeHNE 3HaHUS U BEPHI B IyXOBHOM KYJIbTYPE €BPOINENCKOr0 CPEIHEBEKOBDSI.

CraHOBNIEHME  TNPUHLUMIIOB  PALlMOHAIBHOCTM B  rpedeckod  ¢uimocopumu  (MOHATUA
“nokazatenbcTBO” M “UctuHa’”). Punocodpus u maremaruka (Panec, IMudarop). Jlormueckuit
merox B Gunocopuu Ilapmennna. Cokpat u [In1atoH o HEOOXOIUMOCTH ONpeNieNeHust 00X
noHatuil. OOOCHOBaHME NMPHHLMIOB PALMOHAIBHOCTU: KaK YEJIOBEYECKOE MBIIUIEHUE MOKET
BBIPa3UTh CYIIHOCTh MHpa? ['epakiaut u 3eHOH (MHUpP M 3aKOHBI JOTUKH). ['epakiaut u copucTsl
(peanmbHOCTH U s3bIK). ['epaknut, [Tapmennn, [lnaTon (cyuHocTs U siBneHue). /IBa ypoBHs 3HaHUS
(Jdemoxpur, ITnaron). JlnanekTuka Kak METOJ MOMCKA UCTUHBI B HAYy4YHbIX JUcKyccusax (Cokpar,
[Tnaton). Pa3zButue Teopum nokazaTenbcTBa (3€HOH, ApPUCTOTENb). 3apOXkJIE€HHE JIOTUKHU Kak
Hayku. [IepBble mapaoKChl B pa3BUTHH TEOPETUYECKOro MbluieHus. [Ipobnema no3HaBaemoctu
mupa. dunocodpcekuii ckentunusM (coductsl, [Tuppon). Pannonanusm Cokpara: AuagekTHKa Kak
UCKYCCTBO HMCCJEIOBaHUS MOHATUI U Moucka UCTUHBL. [Ipobiema camono3Hanus. MpoHuueckas
MmaiieBTuka. CTaHOBIeHHE Hay4yHOW kapTuHbl Mupa. [lowcku mnepBoocHoBbl Mupa (Paiec,
[Tapmenun, Memokput, Ilnaron, Apwucrorens). CraHOBIEHME MPHUHLIMIA JETEPMHHH3MA
(I'epaknut, nudaropeiickas mkomna, lemokput, Apucrorens). Ilpobrema neuxenus. Mup kak
nporiecc B punocoduu ['epaknuta. [Ipodiiema HCTOYHNUKOB ABMKEHUS U (POPMHUPOBAHUS BEIIEH y
Apucrorens. Marepust u popma. MoHACTBIpU U YHUBEPCUTETHI KaK OYaru JTyXOBHOU KYyJIbTYpHI,
o0pazoBaHMs, HAy4YHOH JeATEILHOCTH B Tmo3nHeM CpeaHeBEeKOBbE. Cxonacthka Kak
crienupUIecKuil BUJT MHTEIUICKTYyalIbHON JesiTenbHOCTH. CYIIHOCTh U CYIIECTBOBAHUE. AHCEITBM
KenrepOepuiickuii, ®oma AxBuHCkMl. BapuaHTbl 1Oornueckoro o00CHOBaHHUS CYIECTBOBAHUS
bora. [IIpo6mema mpoTuBOpeurs 3HaHUS W Bepbl. JlMamekTwka OOIMIETO W OTIAEIHHOTO:
HOMUWHAJIU3M, PEAIN3M, KOHIENTYAIN3M.



4. Metonosnorus u ¢unocopus Haykn XX Beka. [locTro3uTuBusm

3aKOHOMEPHOCTH SBOJIIOLIMM HAy4YHOTO 3HaHUS B ¢uiocoduu mocrmosutuBu3Ma. Mojenu
spororuu Hayku K. [Tonmepa, U. Jlakatoca, T. Kyna. MupoBo33peHUECKHE U METOI0JIOTHUECKHE
UTOTH pa3BuTUsl Hayku B XX Beke. MccnenoBanus (GpuiocopoB M €CTECTBOUCHBITATENCH IO
¢dmtocopckum npodieMam MO3HAHUS U 10 METO0JIOTUU HAYKH.

5. Hayka XIX- XX BB. 1 noctkiaccuueckas pusiocodust Hayku. Punocodust HAyKd B TPaJIUIIIH
MapkcusMa. [lo3utuBusm u npoOaemMbl METOJOIOTUH HAYYHOT'O TO3HAHUS.

Kputnuecknii ananu3 K. Mapkcom u @. Durenbcom ¢unocodekux B3rmsinoB [.lerens u
Jl.Deliepbaxa. 3HaueHHE €CTECTBEHHOHAy4yHbIX OTKpbITMH XIX Beka M mocienyrommx
JoCTHXeHUH Hayku XX BeKa JJ11 000CHOBaHUS MaTEPUATTMCTUUECKON qualeKTUkH. [Ipumenenne
K. Mapkcom u @. DHrenbcoM MpUHIIHMIA Pa3BUTHS U CHCTEMHOT'O METO/a K aHaInu3y OOIIeCcTBa,
JBIDKYIUX CWJI M 3aKOHOMEpPHOCTeH ero pa3Butus. [loHaTue 00I1IeCTBEHHO-3KOHOMUYECKOM
dopmauuu,  crpykrypa  ¢opmanuu.  JIMaJeKTHMKO-MaTepUATUCTHYECKMH  MOAXOJ K
byHaaMeHTanbHOW MpobieMe Bced HUCTOpUHM (QHIOCOGUM — TMPOUCXOXKICHHUIO YEIOBEKa M
yejoBevyeckoro cozHanus. OOmas Teopust AManeKTUKU. [IpakTrueckas NesTeabHOCTh YeI0BEKa
Y KPUTEPUU UCTUHHOCTH 3HaHMs. [[MaleKTUKO-MaTepUaIuCTUUECKasl TEOPUS TIO3HAHHUS.

Ortoct KoHT: 3Tanbl pa3BUTHS YEJIOBEUYECKOI'O 3HAHUS M CYIIHOCTb MO3UTUBHOM (pusocodumu.
[Mpuniun HabmogaeMocTd B HayyHOM mo3HaHuM. Knaccupukammss wayk mo O. Kownry.
PeBouoniust B pusmke u Bropoii no3utuBusM (. Max). Hayka kak onrcanue HalluX ONIYIIEHHUH.
HccnenoBanue s3blka HAyKM W JIOTMKM HAy4dyHOTO II03HAaHUS B (PuiIocouU JIOTMYECKOTO
no3utuBu3Ma. IlpoOiemMa COOTHOIIEHUS! TEOPETUYECKOTO M SMIUPHUYECKOTO YPOBHEH 3HAHUSL.
Kpurepwnii Bepudunmpyemoctu. Kpusuc 1orn4eckoro nmo3uTuBu3Ma.



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

HanpasiieHHOCTh: CHHXPOTPOHHbIE U HEUTPOHHbIE METOAbI HCCJIEI0BAHUM

BbICOKOHp0H3BOI[l/ITEJILHLIe BbBIYHUC/IUTECJIbHBIC CUCTEMbI

Heab AMCHUNIMHBI:

- 3HAKOMCTBO CTY/IEHTOB C COBPEMEHHBIMHU BBICOKONPOU3BOJAUTEIBHBIMU BBIYHCIUTEIbHBIMU
CUCTEeMaMH, BKJIIOYAs TapaielbHbIE CYINMEPKOMIBIOTEPhl M CHCTEMbI XPAaHEHHS OOJBIIOTO
oOwvema. B pe3ynbraTe CTYISHTHI MOTyYaT 3HAaHKS 00 anmapaTHOM U TPOTPaMMHBIX 00€CIICUCHHSIX
TaKUX CHUCTEM, aJIFTOPUTMAxX YIpaBJICHUS 3aJa4aMH U JAHHBIMH, TEXHOJOTHUSMH YIPABICHUS U
MOHUTOPUHTA.

3agauu AMCHUIINHBIL:

- O3HAaKOMJIEHHE C apXUTEKTypOol NapajuleJIbHBIX CYHNEPKOMIIBIOTEPOB, HUX AanlapaTHOM
o0ecrie4eHUH:  BBIYUCIUTEIbHBIMU  y3JaMM, JIUCKOBBIMM  CHUCTEMAaMHM,  allllapaTHbBIMU
uHTepdeicamu;

- 3HAKOMJIEHHE C CETEBOM IOACUCTEMON M €€ KOMIIOHEHTaMH, KOTOpPbIE IPUMEHSIOTCS B
BBICOKOIIPOM3BOANTENBHBIX ~ cuUcTeMax: TexHosoruu  10-Gigabit  Ethernet, Infiniband,
FibreChannel;

- IOJIy4€HHE 3HaHUU O MPOrpPaMMHON MHPPACTPYKType NapauIeIbHbIX CYIIEPKOMIIbIOTEPOB:
1. cucteme ynpaBlieHUsI OUEPEIIMU;

. AJIrOpUTMaMH ylIpaBJICHUS 3aJaHUAMMU,

. TTapaJuIeIbHOM (alIoBO cucTeMe;

. 6bubnuoTteku pacnpenenéHHbIX Bbruncienuit MPI;

| NS B \S ]

. IOJICHCTEME MOHUTOPUHTA U y4eTa IOTPEOICHHSI PECYPCOB;

- U3y4YeHHUE TMOJXO0/I0B K YIpaBJIeHUIO OONbIIMMH JaHHbIMH: mapagurmMa Map/Reduce, NOSQL
pewenus i XxpaHeHus nanHbix: Hadoop, Apache Spark, MondoDB, Cassandra.

IlepeyeHb MuIaHUPYEMBbIX Pe3yJIbTATOB 00YUYEHHS 10 JUCHHUILIMHE (MOYJII0)
B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYatONHecs JOKHBI
3HATh:

- OCHOBHBIC QapXUTCKTYPLI, IPUMCHACMBIC IIpU TIOCTPOCHUU BBICOKOIIPOU3BOAUTCIbBHBIX
BBIYHMCIHUTCIbHBIX CUCTEM;



- OCHOBHBIE TEXHOJIOTMM, MpPUMEHSIEMbIE JUI1  OpraHU3aluy  allapaTHOM  4acTH
BBICOKOIIPOU3BOAMTEIBHBIX CUCTEM B YaCTHOCTU JUIsl BBIYMCIUTEIBHBIX Y3JI0OB, CETEBOM
UHPPACTPYKTYPHI U CUCTEMBI XpPAaHEHHUS;

- OCHOBHBIE TIPOTpAaMMHBIC pEIICHUS, HEOOXOAMMBIE IS CO3JIaHUs TapauIeTHLHOTO
CYNEPKOMIIBIOTEPA;

- IOAXOJAbI IJIsd OpraHu3anuu yrupaBJICHUA OONBIINMU MacCHBAMU JaHHBIX.

yMeThb:

- TPOBOJMTH TMOUCK U AaHAIM3 HAYYHO-TEXHHUYECKOW HMH(MOpPMAIMH MO 3aJaHHOH TEMaTUKe B
YaCTHOCTH B 00JacTH NPOTPaMMHBIX M aNMApPaTHBIX KOMIIOHEHTOB CYNEPKOMITBIOTEPHBIX
KOMILJIEKCOB;

- IIOJIb30BAaTbCA CBOMMH 3HAHUAMH JId PCIOCHUA MPUKIAAHBIX BBIYUCIIMTCIIBHBIX 3a1a4 C
HCIIOJIb30BAHUEM CYIICPKOMIIBIOTCPOB;

- IPUMEHSATH 3HaHUs 1151 9P PeKTUBHOM pabOThI ¢ OONBIIMMU MACCHBAMH JIAHHBIX.

BJIa/1eTh:
- CIICUATFHON TEPMUHOJIOTHEH B 00JIaCTH BRICOKOTIPOU3BOAUTEIHLHBIX BEIUACITUTEIBHBIX CHCTEM;
- HaBBIKAMU TPUMEHEHHUS BHICOKOITPOU3BOAUTEIIBHBIX CUCTEM JIJIsl PEIICHHS MPUKIIAIHBIX 3a/a4;

- ICpPBOHAYAJIbHBIMU HABbIKAMH aIMUHUCTPUPOBAHU CYIICPKOMIIBIOTCPHBIX KOMITJICKCOB.

Tembl U pa3aensl Kypca:
1. BBeneHue B BBICOKOIIPOU3BOJUTEIBHBIE CUCTEMBI.

Hctopuueckuii 0030p pa3BUTHS BBIYUCIUTEIBHBIX CHCTEM, MapalieIbHBIX CHCTEM U
CYNEPKOMIIBIOTEPOB.  APXUTEKTYpbl ~ CYNEPKOMIIBIOTEPOB,  IPUMEPHl  CYIIECTBYIOIIMX
BBICOKOIIPOU3BOAUTENBHBIX CUCTEM U MX ITPUIIOKEHUS.

2. AHHapaTHBIe KOMITOHCHTBI BBICOKOIIPOU3BOAUTCIIBHBIX CUCTECM.

AnmapaTHble KOMIIOHEHTHl BBIYMCIUTENbHBIX Yy3JI0B, TEXHOJOTHMU IUIOTHOM YHaKOBKHU
BBIUMCIUTENbHBIX  Y3JI0B, CHUCTEMbl XpaHEHHs JaHHBIX, MPOTOKOJBI W  CTaHAAPThI
BBICOKOCKOPOCTHOM ceTeBoi nH(ppacTpykTypsl, TexHonoruu Infiniband, FibreChannel.

3. HpOFpaMMHLIe KOMITOHCHTBI BBICOKOIIPOU3BOAUTCIILEHBIX CUCTEM.

Cucremsl ynpasinenus 3aganusmu PBS Torque, Slurm. TexHonmoruu u anroputMsl yrpaBieHHs
ouepesIMU, IOIXO0/Ibl K MPUOPUTH3AIMH 33/1a4. BBeieHNe B TEOpHI0 MacCOBOTO 0OCTYKUBaHUS.
O630p wunTepdeiica MPI: ocHOBHBIE Bepcum, mNporpamMMHbie peanusanuu. OcoOeHHOCTH
NPUMEHEHHUS KOMIIMJISTOPOB B MapajUleNIbHBIX BBIYMCIUTENbHBIX cucrteMax. CpenacTsa
yIpaBiIeHUs © MOHUTOPUHTA NapaJUIETIbHBIX CYIIEPKOMITBIOTEPOB.

4. TexHonoruu YIIpaBJICHUA OOJIBIIMMU JaHHBbIMU.



Hcropuueckuii 5KCKypC B pa3BUTHE CUCTEM yTipaBiieHus 6azamu nanHbiXx. Ocooernoctn NOSQL
pemennidi. ba3zpl nmaHHBIX KIOY-3HaueHHe. Bigtable-monoOuele xpanwnuma. I[lapanurma
Map/Reduce. [dokymenro-opueHntupoBanusie bJ[. O0630op NOSQL CVYB]J peniennii:
MemcacheDB, Redis, Cassandra, Hadoop, Apache Spark, MongoDB.



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

HanpasiieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI MCCJIEI0BAHUI

BorunciauTeanbHas MaTeMaTHKA

Heab AMCHUNIMHBI:

- OCBOCHHME CTyAEHTaMH (yHJAMEHTAIbHBIX 3HAHUHW B 00JacCTH NPUOIMKEHHOTO PpEHICHUS
KpaeBbIX 3aJa4y M MAaTeMaTHYEeCKOr0 MOJEIUPOBAHUS, H3Y4YCHHE COBPEMEHHBIX METOJOB
TucKpeTu3anu AudQepeHnnanbHbIX ypaBHEHUH 1 0071acTel NX MPAKTHYECKOTO MPUMEHEHHS.

3agauu AMCHUIINHBIL:

- (hopmupoBaHme 6a30BBIX 3HAHUH B 001aCTH TUCKPETU3aLUH MU PepeHIaTbHBIX YPAaBHEHUN 1
MaTeMaTHYECKOTO MOACTHUPOBAHUS KaK JUCIUILINH, 00€CIEUNBAIONICH TEXHOIOTHIECKAE OCHOBBI
COBPEMEHHBIX HHHOBAIIMOHHBIX C(ep AEATEIbHOCTH;

- 06yquI/Ie CTYACHTOB JIBYM KJIaCCaM COBPCMCHHBIX METOJOB JUCKPECTHU3ANH U O3HAKOMIICHUEC C
HX ITPHIIOKCHUAMU,

- (bOpMI/IpOBaHI/Ie IIOAXO040B K BBIIIOJTHCHUHIO I/ICCJICIIOBaHI/Iﬁ CTyACHTAaMHU 110 MAaTCMATUYCCKOMY
MOJICIIMPOBAHHIO B paMKaX BBIITYCKHBIX padOT Ha CTENEeHb OakaiaBpa.

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

3HATb:

MECTO M POJIb OOIINX BOMPOCOB HAYKH B HAYUHBIX HCCIICIOBAHUSAX;

- COBpEMEHHBIE TPOOJIEMBI TEOPUU ANITTPOKCUMAIIUU M BBIYUCIUTEIBHON MAaTEeMaTHUKHY;
- METO/IbI MPUOIMKEHHOTO PEIICHUS 3a7a4 MaTeMaTHUeCKON PU3UKH;

- MIOCTAaHOBKY MPOOJIEM MOJEINPOBAHUS (PU3NUECKUX IIPOLIECCOB;

- O B3aMMOCBA3AX U (I)yH,Z[aMCHTaJIBHOM CANHCTBC CCTCCTBCHHBIX HAYK.

yMeTh:

- B(I)(I)CKTI/IBHO HCIIOJIb30BATh HA MPAKTUKEC TCOPCTUYUCCKHUEC KOMIIOHCHTBHI HAYKU: IMOHATHA,
CYKACHUSA, YMO3AKIOYCHU S, 3aKOHBI;

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



- paboTaTh Ha COBPEMEHHBIX KOMITBIOTEPAX;

- abCTparupoBaTbCsi OT HECYIIECTBEHHBIX BIMSHUN MpPU MOACITUPOBAHUU PEATbHBIX
(bU3NIECKUX CUTYaIUH;

- TI0JIb30BAThCS CIPABOYHOM JIMTEPATYPOH HAYYHOTO U MPUKIIATHOTO XapaKTepa.

BJIAJ€ETh:
- IUTAHUPOBAHUEM, IIOCTAHOBKOM U 00pabOTKOM pe3ynbTaTOB YMCICHHOIO 3KCIIEPUMEHTA;
- Hay4HOU KapTUHOW MUpa;

- HaBBIKAMU CaMOCTOSITEIILHOW paboThHI B JIA0OPaTOPUU Ha COBPEMEHHOM KOMIBIOTEPHOM
000py1I0BaHUH;

- HaBbIKaMU OCBOEHUS 00JIbIIOr0 00bEMa HH(pOPMALINH;

- KYHBTypOﬁ IMIOCTAHOBKH N MOJCIIUPOBAHUA (bHSH‘IeCKHX 3ajJa4.

TeMbl U pa3jeiibl Kypca:
1. UaTerpupoBanue 0OOBIKHOBEHHBIX TU((HepeHIIMaTbHBIX YPaBHEHHI.

OpHouaroBele siBHble MeToabl: Oinepa, Pynre-Kyrrel; HesBHble Meronabl: Oinepa, Kpanka-
Hukoncon. MHoromarossie, MHOro3HauHble METOJIbI: Antamca, ['upa. Kpaesblie 3anaun. Kectkue
cucTeMbl. MeTo/ IPOrOHKHU.

2. [Mpubnmxenue quddepeHnnaibHbIX U HHTETPAIbHBIX ONEPaTOPOB.

Koneunsie pasnoctu. Kommaktaeie (Ilage-) mpubmmxkenusi. Teopema ®unumnmoBa. Meton
alpUOpHBIX OLIEHOK, HepaBeHCTBO IlyaHkape. YCTOWYMBOCTH SIBHBIX M HESBHBIX CXEM.
CnexTpaibHBId MPU3HAK  yCTOMYMBOCTH. [IpwHIMI  3aMOpPOXKEHHBIX  KOI(DPHUIIMEHTOB.
HccnenoBanue yCTOMYMBOCTH MPOCTEHIIMX CXEM JIsl YpaBHEHUSI TEIJIOMPOBOIHOCTH B HOpMax
C, . Komnoxkamusa. Koneunsie snmeMeHThl. [IpoeknnonHas Teopema, OLIEHKAa TOYHOCTH ISt
KYCOYHO-THHEHHOTO ©Oa3uca. [IpoekimonHas Teopema i KOMIIAKTHO BO3MYIIIEHHOTO
omeparopa.

3. Ilpubnmxenue QyHKIUH.

[TpuHIMN MakcuMaibHOrO 00BEMa, TeOpeMa O BbIOOpe y3110B. MHTEepHoIsiyus MHOTOUWIEHaMH Ha
otpeske, popma Jlarpanxka. O6ycioBieHHOCTh MaTpullbl Banaepmonaa. Pa3ienennslie pasHoOCTH,
¢opma HeroToHa, norpemnocTs nuTepnonsuuy. bapunentpuueckas popma HHTEPHOISILHMOHHOTO
MHorouneHa. OneHku koHcTaHT JleOera cBepxy u cHu3zy. Dddexr ['mb60ca, MOHOTOHHas
WHTEpnoJALMs. BapuanmoHHOE CBONCTBO €CTECTBEHHBIX CIUIAWHOB, IOIPEIIHOCTh CIUIANH-
MHTEPIIOJSIIINY, KBa3UJIOKAJIbHOCTD (Ha MpuMepe KyOndeckux cruiaiiHoB). OCHOBHBIE cBoOiicTBa B-
crtaitnoB.  [Ipumep ®aGepa. Kpuble mnocnenoBatenpbHOro JaeneHus. OpToroHaIbHBIE,
OHOpTOroHaJ bHBIE BCIIECK-TIPeoOpa3oBaHus, aJanTanus BCIJIECK-IpeoOpa3oBaHuil (JIM(TUHT).

4. YuciieHHOE UHTErPUPOBAHUE.



WHTepnosiuMoHHble  KBaJIpaTypHble (GOpMynbl; (OPMYNIbl MPSMOYTOJbHUKOB, TpaIenui,
Cumncona. OpTOroHajJbHble MHOTOWIEHBI, TPEXUWICHHBIE COOTHOILIEHUS, MEXaHW4ecKas
kBagpatypa laycca-fIkoOu. Dkcrpamonsinus Pudapincona. ApantuBHbE (OPMYJIBI, HPaBUIO
Pynre. MaterpupoBanue QyHKImii ¢ ocobeHnocTssMu. MHTErpupoBanue ObICTPOOCHMILTHPYIOIIUX
¢ynkuuit. Meronst Monte-Kapio. LientpansHas npeaenbHas Teopema. JInHeliHbie, THBEpCUBHBIE
KOHTPY?HTHBIE TeHepaTopsl, TeHepatop M.M. Cobors.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

I'apmonuveckuii anaau3

Heab AMCHUNIMHBI:

- (dopmupoBaHue 0a30BBIX 3HAHWH 1O MATEeMATUYECKOMY aHAIW3y I JallbHEHIIero
UCIIOJIb30BaHUS B JPYrUX  O0JIACTSIX  MareMaTUYecKoro 3HaHUS W JIUCHMIUIMHAX
€CTECTBEHHOHAYYHOI'O COJICPKAHMUS;

- q)OpMI/IpOBaHI/IC MaTeMaTHYECKOM KYJbTYPbI, UCCICAOBATCIILCKUX HABBIKOB U CIIOCOOHOCTH
IMPUMCHATDb 3HAHHA HA IIPAKTHUKE.

3agauyd IUCHUILINHBI:
— ¢opMHpoBaHue Y 00yJaroIuXcst 0a30BbIX 3HAHUN 110 MATEMATHUYECKOMY aHAIH3Y;

— (opmupoBanue 00IIEMAaTEMATHYECKON KYIBTYPbl: YMEHHE JIOTUYECKH MBICIUTH, TPOBOIUTH
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPKICHHUM, YCTAHABIMBATD JJOTUYECKHUE CBSI3U MEXKIY OHATUSIMY;

— (1)OpMI/IpOBaHI/IC YMCHI/II‘/'I U HAaBBIKOB IPHUMCHATH IIOJYUYCHHBIC 3HAaHUA IS PCIICHUA
AHAJIMTUYCCKUX 3ala4, CAMOCTOATCIIBHOTO aHAJIM3a ITOJTYUCHHBIX PE3YyJIbTATOB.

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

- OTIpeJIeNIEHNE U CBOMCTBA TEH30POB U BHEHIHUX ()OPM, TEH30PHBIE ONlepalIiK, TEH30PHBIN 3aKOH
npeoOpa30BaHUs KOOPIUHAT;

- OlpelnelieHHWEe M OCHOBHBIE cBoWcTBa muddepeHIranbHbX (HopM, KpPUBOIUHEHHBIX H
MOBEPXHOCTHBIX WMHTETpaloB OT ¢opM, BHemHero nuddepenimana Gopmbl, oOIIyI0 TeopeMy
Crokca;

- CBOICTBa pOTOpa U AUBEPreHIIMN BEKTOPHOTO MOJIs, Kiaccuueckue ¢popmyisl I'puna, Ctokca u
Octporpaackoro — I'aycca; OCHOBHbIE CBOMCTBa ()YHKIIMOHAJIBHBIX PSIOB M HECOOCTBEHHBIX
WHTErPAJIOB, 3aBUCAIIUX OT IAPaMETPOB, TEOPEMBI O PABHOMEPHOU CXOJUMOCTH U aHAJTUTHYECKUE
CBOICTBAa paBHOMEPHO CXOJAILIMXCS PSIIOB U UHTETPAJIOB;

- TEOpEMY O CXOOUMOCTH CTENEHHBIX psloB, Teopemy Komm — Anamapa, cBoiicTBa
AHATUTHUYECKUX (PYHKLUI; TEOPEMBbI O CXOAMMOCTH M PABHOMEPHOM CXOJUMOCTH pAoB Dyphe,
teopemy Deiiepa, Teopemsl Beliepmrpacca o npubiamkeHy QyHKIMI MHOTOWIEHAMH; CBOICTBa
npeodpaszoBanus Oypoe;



- TeopeMy oOpaieHus nmpeodpazoBanust Oypbe; onpenereHre, OCHOBHBIE CBOWCTBA U MIPUMEPHI
0000IIeHHBIX (PYHKITHIA.

yMeThb:

- OCYHICCTBJIATH OCHOBHBLIC OIICpalMuM € TCH30paMHM M BHCIIHUMH q)OpMaMI/I, BBIYUCIIATh HX
KOOPJAMHATHI; HAXOAUTh KPUBOJIMHEHHBIC U TOBEPXHOCTHBIE HHTETPaJIbl OT AU depeHnnanbHbIX
¢dbopM, BEIUUCIIATH BHEITHUM AuddepeHnnai, noap3oarses popmynoit Ctokca;

- HaXOJUTh JUBCPICHIHUIO MU POTOP BEKTOPHOI'O IT0JIA; MCCICIOBATH (bYHKI_II/IOHaJ'IBHBIC PAAbI U
HECOOCTBEHHBIE HHTErpajibl, 3aBUCAIINUEC OT IIapaMETpOB, Ha IMOTOYCYHYHO W PABHOMCEPHYIO
CXOOUMOCTD,

- BBIYMCIISATH PAJUYC CXOIUMOCTH CTEIIEHHOTO psja, pasnarath QyHKIHo0 B psin Dypbe u
UCCJIEIOBAaTh €ro CXOJMMOCTb, BBIYHCIATH NpeoOpazoBanue Pypbe, HAXOJUTh MPOU3BOIHBIC
0000IIEHHBIX (PYHKITHIA.

BJIa/1eTh:

- TEH30PHOH anreOpoii U1 ee MPUMEHEHUS B aHau3e U pusuke, ammapaTroM auddepeHnantbHbIX
dopM, KPHUBOJMHEHHBIX M TOBEPXHOCTHBIX MHTETPAJOB M BHEIIHHX IPOU3BOJHBIX U €ro
NPUIIOKECHUSAMH B UG GEpEeHITNATBHBIX YPAaBHEHUAX H TEOPETUUECKON (PHU3HKE;

- TeopI/Ieﬁ (bYHKI_II/IOHaJ'ILHBIX PAOOB U HECOOCTBEHHBIX HHTCTPaJIOB, FrapMOHHUYCCKUM aHAJIN30M U
ICPBBIMU ITOHATUAMHA TCOPHUHU 0606H_IeHHBIX q)YHKHHﬁ, HX IMIPHIIOKCHUAMU.

Tembl U pa3ensl Kypca:
1. Ten3opHas anredpa U BEKTOPHBIN aHAIN3.

TeH30pHBIE MPOU3BENCHUS INHEWHBIX IPOCTPAHCTB. Y HUBEPCAITBHOCTh TEH30PHOTO YMHOXKEHUS.
OO6mue TeH30pHBbIE omnepauuu. JIuHeilHble OTOOpa)keHUs M NOJWIMHEHHblE (YHKIUU Kak
IIPUMEPBI TEH30POB.

Tenzops! Tuna (p,q). Onepanuu Hajx TeH30paMu. TeH30pHBIN 3aKOH NMPeoOpa30oBaHusl KOOPIUHAT.

Buewnue ¢popmel. BHentHee ymHOkeHuE GopM U €ro CBOICTBa.

Buemune (1)0pr1 B €BKIIMJOBLIX ITPOCTPAHCTBAX. CKaJ’IHpHOe YMHOXCHUC TCH30POB U BHCIIHUX
q)OpM. I[eTepMI/IHaHT 1 00beM OPHUCHTHPOBAHHOI'O MapaJlJICJICIIUIICAA.

OrnepaTop Xo/aKa 1 €ro CBOKWCTBA.
TeH30psl B pU3MKE U MEXaHUKE.

KpuBosuHeliHbIe ¥ TOBEPXHOCTHBIE MHTETPAJIbl KaK MHTErpaibl OT AU depeHInalIbHBIX (OpM.
Juddepennmansapie GOpMbI Ha KPUBBIX, IIOBEPXHOCTIX U B 00JIACTSIX TPEXMEPHOTO €BKJIMOBA
npoctpancTBa. OrpanudeHue Gopm.

WnTerpupoBanue u BHewHee nuddepenuuposanue popm. Gopmyna Crokca.



Ces3p U depeHnnanbHbIX GOPM € BEKTOPHBIMU MOJIAMHU. JIMBEpPreHIMst U pOTOp, NOTOK U
mupkymsnus noist. Knaccnueckue ¢opmynsl ['puna, Ctokca u Octporpaackoro — ["aycca.

2. OyHKIMOHAJIbHBIE IPOCTPAHCTBA U 0000IIEHHBIE (DYHKIINU.

HopmupoBannbie 6eckoHEUHOMEpPHBIE MpocTpaHcTBa. CXoauMocTh. JIMHEHHO He3aBHCHMBIE U
IIOJIHBIE CUCTEMBI.

OyHKIMOHAIbHBIE TPOCTPAHCTBA M TOJHbIE cucTeMbl (GyHKiuA. [lonHble M HemoJHbIE
MIPOCTPAHCTBA.

EBxnnioBsl npoctpanctBa. Hopma B €BKIIMI0BOM MpOCTpaHCTBE. TOXIECTBO MapasuieiorpaMma.

OpTtoroHanbHbie cucTeMbl. OpTOroHanu3aIus.

Hawunyumee npubnmkeHrne BeKTopa eBKIN0Ba MPOCTPAHCTBA TMHEHHON KOMOMHAIIMEH BEKTOPOB
oproroHanbHOi cucrembl. HepaBenctBo beccens.  [lonHoTa OpTOrOHANBHON CHUCTEMBI.
PaBenctBo Ilapceais. 3aMKHYTbIE OPTOTOHANbHBIE cHUCTEMBbI. [loJHBIE EBKIIMIOBBI
MPOCTPAHCTBA M CBOWMCTBA OPTOTOHANBHBIX CHUCTEM B HHUX. V30MOPQU3M EBKIHIOBBIX
IIPOCTPAHCTB.

ITonHOTa CHCTEMEI anre6pa1/1quKHx U TPUTOHOMCTPUYCCKHUX MHOT'OYJICHOB B IIPOCTPAHCTBC Q

[TpoctpanctBo D. O600mennsie pynkuuu. [Ipumepsl. PerynspHbie U CHHTYNIsIpHBIE 0000IIIEHHBIE
byHKIHH.

[TpousBoiHBIE 0000IIEHHBIX (YHKITHIA.

[IpoctpanctBo IlIBapma. O60o0menHble GyHKIMH yMepeHHoro pocta. [IpeoOpaszoanue Dypne
000011IeHHBIX (PYHKIIUI YMEPEHHOTO poCTa.

3. OyHKUMOHANbHBIE pAObl W HECOOCTBEHHbIE HWHTETpalibl, 3aBUCSIINE OT IapaMeTpOB.
Crenennsle psabl, paasl Pypbe u npeodpasoanue Dypre.

CDYHKI_[I/IOHEUIBHLIC PAABI. IToToueunas u paBHOMCPHAA CXOAUMOCTD.

[Tpusnaku paBHOMEpHOH cxoaumocTu. CBOMCTBA PAaBHOMEPHO CXOAAIIMXCS (YHKIMOHAIBHBIX
PAIOB.

HecoOcTBeHHBIC HWHTCIpaibl, 3aBUCAINIUC OT IIapaMCTPOB. IloToueunas wu paBHOMCpPHAA
CXOAUMOCTB.

[Tpu3Haku paBHOMEPHON CXOAMMOCTH. AHAJIUTUYECKUE CBONCTBA PaBHOMEPHO CXOJSIIMXCS
uHTerpanoB. B- u I'- Gynkium.

Crenennsle psnabl. Pagnyc cxogumoctu. @opmyna Komm — Anamapa. AHanmuTHUecKue QyHKIUH.

Panst @ypee. TeopeMsl 0 cxoaumoctu psanoB Pypre. Teopema Deitepa.
Teopemsl Beliepmitpacca o npuOinKeHNN HEPEPHIBHBIX (QYHKINI MHOTOWJIEHAMHU.

[TpeoOpaszoBanue Oypne. Dopmyna obpamenus. CoiicTBa mpeodpazoBanus Oypoe.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 Ilpukaagabie MaTeMaTHKA U (PU3MKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

JAnddepennuaibubie ypaBHeHUs

Heab AMCHUNIMHBI:

- OCBOCHHE CTyAcHTaMH (YHAAMEHTaIbHBIX 3HAHUKW B  00JIACTH  OOBIKHOBEHHBIX
muddepeHIMaTbHBIX  YPaBHEHHUH, HW3Y4YeHHE CHOCOOOB  HCCIICNOBAaHUS W PEIICHUs
muddepeHIMATFHBIX YPAaBHEHUH, a TAKXKE UX MPAKTHYECKOTO TPUMEHEHUSI.

3agauu AMCHUIINHBIL:

- hopmupoBanue 0a30BBIX 3HAHUH B 001acTh MU (hepeHTnabHBIX YPaBHEHHH KaK AUCIUTUINHBI,
oOecrieynBaroIIeli Hay4YHbIE OCHOBBI COBPEMEHHBIX MOJEIEH OKpYKAIOMIero MHUpa |
TEXHOJIOTUYECKUX IPOLECCOB;

- o0y4yeHHe CTYACHTOB MeToJaM peuieHus AuQQepeHrnanbHbIX YPaBHEHUN U BBIIBICHUS UX
0COOCHHOCTEH U crienu(puIecKuX CBONCTB;

- (¢opMHpOBaHHME TIOAXOJOB K BBHIMOJHEHUIO CTYJCHTaMH HCCIEJOBaHUN B oOjactu
Qg depeHIraIbHbIX YpaBHEHUH B paMKaX BBITYCKHBIX paboT Ha cTeneHb OakantaBpa.

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

- METO/1bl TEOPUU OOBIKHOBEHHBIX U (PepeHINaIbHBIX YPaBHEHUH.

yMeTb:

- IPUMEHSTH Ha IPAKTHKE METObI TEOPHUH OOBIKHOBEHHBIX MU (EepeHIIMATBHBIX YPAaBHEHUH.

BJAJ€Th:

- MGTOHOJ’IOFI/IGI\/II M HaBbIKaMHU PCUICHUA HAYUYHBIX U MMPAKTHYCCKUX 3aaa4.

TeMbl u pa3jaesibl Kypca:

1. I[I/IHaMI/ILICCKI/Ie CHUCTCMBI U TCOPHUA yCTOfI‘lHBOCTPI.



IIepBble MHTETpaAJIBI ABTOHOMHBIX M HEABTOHOMHBIX CHCTEM. Y pPaBHEHHE B BapHalUsIX U TeopeMa
O TIaAKOM 3aBUCUMOCTH pELIEHUs OT IapaMeTpOB M HadalbHBIX YCIOBHHU. Teopemsl 0O
BBIIPSIMIICHUY 110JI HAIIPABJIECHUN U BEKTOPHOT'O TOJIA.

JlokasibHbIE TEOPEMBI O NIEPBBIX UHTETpasax. [loHATHE UHTErpUpYyEMOCTH B KBajipaTypax. Teopus
[lyankape-benaukcona. ¥YcroiuuBocTh no JIsimyHoBy. OCHOBHbBIE ONIPEAEICHUS: YCTOMYMBOCTb,
ACUMIITOTUYECKAs YCTOMYMBOCTb, HEYCTOMYMBOCTb. Y CTOWYMBOCTH JIMHEWHBIX OJHOPOIHBIX
CHUCTEM: OCHOBHBIE OIpEJEIeHUs. Y CTOMUYMBOCTh CHUCTEM C MOCTOSHHBIMU M MEPUOAUYECKUMU
KoddumeHTaMu. Y CTOMUYMBOCTh U CHIIbHAS YCTOWYMBOCTD JIMHEHHBIX TAMUIIBTOHOBBIX CUCTEM
C TMOCTOAHHBIMH Kod(duuuentamu. PacronoxkeHne u CTPYKTypa MHOKECTBA COOCTBEHHBIX
yucen. YCTOWYMBOCTh W CHJIbHAsE YCTOMYMBOCTh JIMHEHHBIX TaMUJIBTOHOBBIX CHCTEM C
nepuognueckuMu  Kodpduimenramu.  Pacmonoxenue < uM CTPYKTypa  MHOXKECTBa
MYJIBTUIUIMKATOPOB. [lapameTpuueckuil pe3oHaHc. XapakTepucTuieckue nokasarenu JlsmyHosa.
Cnektp JlsnyHoBa JIMHEHHOW CUCTEMbl C HEMPEPHIBHOW OrpaHU4eHHON Marpuied. DyHkuuu
JlsniynoBa. Teopema JlamyHoBa o0 yctoitunBoctu. Teopema JlssmyHoBa 00 acCHMOTOTHYECKOM
ycroiunBoctu. @Dynkuus YeraeBa. Teopema UYeraeBa o HeycroitunBoctu. Teopema 00
UCCIICIOBAaHUH PABHOBECHSI HA aCHMITTOTUYECKYIO YCTOWYHBOCTD I10 JINHEHHOMY TIPUOJINKESHUIO.

2. IuddepeHunanbable ypaBHEHUS IEPBOTO MOPSIKA.

OObikHOBeHHBIE au(p(depeHIInabHbIe YPaBHEHUS W CHCTEMBI IEepBOro mopsiaka. I[loHsTtue
pemieHus. YpaBHEHHs C pa3AciBIIOIIMMUCSA IEpEMEHHbIMU. TeopeMbl CyllecTBOBaHUSA U
€IMHCTBEHHOCTU PEIICHMS I YPABHEHUS C pa3JeiAIOIIMMUCS NEPEMEHHBIMU. Y PaBHEHHS B
NOJHBIX MU depeHranax 1 MHTerpupyromue MHOXHATETH. OTHOPOIHBIE M KBAa3UOIHOPOTHBIE
ypaBHEeHUsA. YpaBHeHUs1 bepHynmnum um Pukkatu. YpaBHEHUs, HE pa3pelICHHbIE OTHOCHTEIBHO
IIPOU3BOJHON. YPaBHEHHUs, JOIYCKAIOIME TOHMKEHHUE MOPSIKA

3. JIuHeliHble ypaBHEHHUS U CUCTEMBI.

DKCIOHEHTa JUHEHHOTO orepaTopa. OmnpenenuTenb SKCIOHEHTHI. DKCIIOHEHTA >KOPIaHOBOM
kJeTKd. CHUCTeMBbl JIMHEHHBIX OJHOPOJIHBIX YPAaBHEHHMHM C MOCTOSIHHBIMH KO3(h(HIIMEeHTaMu.
IIpoctpancTtBo  pemeHnii. @PyHaameHTanbHas CUCTEMa pPEMICHHMH. XapaKTepUCTUYECKOE
ypaBHeHue. Pasnoxkenune (a3oBoro rmpocTrpaHcTBa B IPSIMYHO CYMMY HHBapHaHTHBIX
noanpocrpancTs. OOmiee pemieHue. JIMHeHOE OAHOPOJHOE YypaBHEHHE N-Oro TMOpsAKa ¢
MOCTOSTHHBIMU KO3 (ULIMEHTaMH: MPOCTPAHCTBO PEILIEHUM, XapaKTEepUCTUYECKOE YpaBHEHUE,
oOmee pemenue. Kimaccugukaryst 0coObIX TOUEK JIMHEHHBIX CUCTEM Ha IJIOCKOCTH U UX (ha30BbIe
nopTpeTsl. JInHeliHbIe HEOJHOPOAHBIE CUCTEMBl YPABHEHUH € MOCTOSIHHBIMH KO3 duiinenramu:
oO1ire cBOWCTBa, METOJ] BapHallMK IOCTOSHHBIX, YACTHOE PELIEHUE CUCTEMBI C PaBOH 4acThIO B
BUJE KBa3UMHOrowieHa. JINHEHOEe HEOJHOPOIHOE YpaBHEHHE N-Or0 MOPSAAKA C MOCTOSTHHBIMU
kodpduuuentamu: oOmMe CBOWCTBA, METOJ BapHalMM IOCTOSHHBIX, YaCTHOE peElIeHue
YPaBHEHHUs C IPAaBOM 4YacThIO B BHUJE KBa3MMHorowieHa. IIpocTpaHcTBO pelieHMil JTuHEHHON
OHOpOAHON cucTeMbl. DyHIaMeHTallbHAs CUCTeMa pelleHud, (yHIaMeHTalbHas MaTpuIla,
onpenenurens Bponckoro, ¢opmyna JlmyBumis—Octporpaackoro. JIuHeiiHble HEOAHOPOAHBIE
CHCTEMBl YpaBHEHHMH C NMEpEeMEHHbIMH KO3 UIMEHTaMH: OOIIMe CBOICTBA, METOJ BapHalluU
NOCTOSIHHBIX.  JIMHElWHOE OJHOPOAHOE YpaBHEHME N-TO MOpsSAKa C I[EepEMEHHBIMU
KodpduureHTamMu: o0IIMe CBOWCTBA, MPOCTPAHCTBO PpEIICHUH, JHWHEHHass HEe3aBUCHUMOCTb H
3aBHCUMOCTh peIIeHUH, (yHIaMEeHTallbHas CHCTeMa peIlIeHuH, ompenenurteab BpoHckoro,
dbopmyna JlnmyBumis—OcTtporpaackoro. JInHelHOe HEOTHOPOAHOE YpaBHEHHE N-TO TOPSKa C



nepeMeHHbIMU Kod(durpeHTamu: o0muye CBOKWCTBA, METOJ BapHaIlMd IMOCTOSHHBIX, (opmyra
Kormmm myist o61iero pemieHust.

4. JIuneiiHbIe YpaBHEHUS C IEPEMEHHBIMH KO3 PHUIIMEHTAMH.

JluneitHOE OIHOPOAHOE ypaBHEHHUE 2-0T0 MOPsIIKa C IepeMEHHBIMU KO3 PHUIeHTaMu: TeopeMa
[lITypma o nepeMekaemocTu Hysel pemennil. Teopema cpaBHenus Lltypma, Teopema Kuesepa.
3anava lltypma—JInyBusis, cylecTBOBaHHE OECKOHEUHOH MOCIeI0BATENbHOCTH COOCTBEHHBIX
ymcen. JIuHeiiHble OJHOPOJIHBIE CHCTEMbl YPaBHEHUU C MEPUOAMYECKUMHU KOIPPHUIHEHTAMHU.
Onepatop MoHOApoMuH. MynbTuriukaTopel. Teopus @Dnoke—JIsmyHoBa: oOmMil  BH
(byHaaMeHTaTIbHOW MaTPULbI JIMHEHHON NEepuoINYeCKONCHCTEMBI, TPUBOAUMOCTD K CHUCTEME C
NOCTOSTHHBIMU K03 punimenramu.

5. O6mas Teopus nudepeHImanbHbIX YpaBHCHUH.

VYpaBHEHHsI U CUCTEMBI IIOPAAKA BBILIE MEPBOTO U MX CBEACHHE K CHCTEMaM IEPBOTO MOPSAKA.
Teopema cylecTBOBaHUSI M E€AMHCTBEHHOCTH pelleHus AudQepeHInanbHOro ypaBHEHHMS.
Teopembl 0 NPOAOKEHUH M HENPEPHIBHOW 3aBUCHUMOCTH PEILIEHUN OT HAYAJIBHOI'O YCIIOBUS.
MakcuManbHblii HMHTEpBaJl CYIIECTBOBAaHUSA. ABTOHOMHBIE W HEABTOHOMHBIE YpPaBHEHUS.
JluHaMuveckne CHCTEMBl. |'eoMeTpuyeckne MOHATHS, CBs3aHHbIE ¢ AudQepeHnrnanbHBIMA
ypaBHeHHsiMH. Da3oBoe MPOCTPaHCTBO M pacumpeHHoe (a3oBoe mnpoctpancTBo. lloie
HaNpaBJICHUH, HHTETpalIbHBIE KpHBBle. BekTopHOe mose, ¢a3oBbie KpuBble. Pa3oBbIi MOPTpET,
MIOJIOKEHHUS PABHOBECHS, TpeAeibHbIe IHUKIbL. [IpeoOpazoBanue caBUTa BIOJIb pPEUICHUN
ABTOHOMHOM ¥ HEABTOHOMHOM cucTeMBbI. Da30BBIi IOTOK aBTOHOMHOM CHCTEMBI.

6. DJIEMEHTHI BapUallMOHHOT'O UCHHUCIICHUA.

OcCHOBHBIE TOHSTHUS. IPOCTEMIIAs 3a/1a4a BApHALIMOHHOTO HCUUCIIEeHH. 3a/1a4a 0 OpaXxHCTOXPOHE.
3agaga co CBOOOJHBIMM KOHLAMH. 33hada i (YHKIMOHAJIOB, 3aBHCAIIMX OT HECKOJIbKHX
HEM3BECTHBIX (PYHKIUH, M 3amada Uit (YHKIIMOHAJIOB, COAEPKAIIMX IPOU3BOAHBIC BBICIIMX
nopsakoB. M3onepumerprudeckas 3agaqa.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpasiieHHOCTh: CHHXPOTPOHHBbIE U HEMTPOHHbIE METO/IbI UCCJIeI0BAHUI

HNudopmaruka

Heab AMCHUNIMHBI:

- W3y4eHHUEe MPHUHIUIIOB aITOPUTMH3AINN U COBPEMEHHBIX METOZ0B 00paboTKKu MH(pOpMALUU C
UCIIOJIb30BAHUEM AJITOPUTMUYECKUX SA3BIKOB.

3agauu AUCHMILINHBI:
- OCBOEHHE CTYJCHTaMH 0a30BBIX 3HAHUH B 00JIACTH IPOTPAMMHUPOBAHUS;
- U3y4eHHe sA3bIKa BbICOKOTO ypoBHA (CH);

- IpHOOpETEeHNE HABBIKOB PabOThI IPH CO3JJaHUH MPOTPAMMHOTO POAYKTA.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- COBPEMEHHBIE METO/BI M CPEJICTBA Pa3pabOTKU alTOPUTMOB U IIPOTPaMM;

- OCHOBHBIE KOHCTPYKIIMH SI3bIKOB MPOTPAaMMHUPOBAHUS U CIIOCOOBI 3aIIUCH aITOPUTMOB Ha A3BIKE
BBICOKOI'O YpOBHS (Ha cTanaapTe a3bika Cn);

- UMEThb NpEeJCTaBIeHHE 00 HCHOJIb30BAHUU JIOTIOJIHUTENBHBIX IMAKETOB M OMOIMOTEK NpHU
IpOTrpaMMUPOBAaHUH.

yMeTb:

- pa3pabaThIBaTh aNTOPUTMHUYECKHUE W TPOTPAMMHBIC PEIICHUS MPHKIAIHOTO MPOrPaMMHOTO
obecrneueHus;

- IPUMCHATH PA3JIMYHBIC METOJAbI OTJIAAKU ITPOTrpaMM.

BJIaJIeTh:
- HaBbIKaMHU OCBOEHUS O0JIBIIOT0 00beMa HH(OPMaLINK;

- HaBBIKAMH CaMOCTOSTEIIbHOM pa6OTLI pu CO3JJaHNH NPpOTPaAMMHOTO obOecrnicyeHUs.



Tembl U pa3aennbl Kypca:
1. lunaMuueckne CTpyKTypbl. buHapHbIe nepeBbsi. X31I-TaOJIHIIbI.

JepeBbsi. bunapubie nepeBbsi (ocHOBHBIC MOHATHS). [locTpoenue aepesa. PekypcuBHbIi 00X01
nepesa. [louck anmeMenTa B aepeBe. Y najeHue 3JIeMEeHTOB U3 JiepeBa. [loctpoenue Xaui-Tabaubl.

2. Jlunamuueckue CTpyKTyphl. CIIUCKH.

CBs13aHHBIE CITHCKH (O,Z[HOHaHpaBJ'IeHHBIe, JABYHAITPABJICHHEIC, HI/IKJ'II/ILICCKI/IG). OCHOBHBIE
oncpanr Haa CIIMCKaMU.

3. Knaccsl namstu. JluHamMuueckoe pacupeieleHue NaMsaTy.

OObsiBiieHHE TNEPEeMEHHOM Tuma CTpykTypa. JlocTynm k simemMeHTaMm CTPYKTypbl. BioxeHHbIE
CTPYKTYpBbI. YKa3aTelnu Ha CTPYKTYpbl. MaccuBbl CTpyKTyp. BBog, BbIBOI cTpyKTYp. CTaTHueckoe
U JMHAMUYECKOE pachpejelieHne mamsaTH moj cTpykTypbl. Kimacceel mamstu. JuHamuueckoe
BbIJICTICHHE MTaMSATH.

4. Maccugsl. cnions30Banue yka3aTesei.

VYkazarenu. Onepauuu Haja ykazarenamu. O6paboTka MacCUBOB C UCIOJIb30BAHUEM yKa3aTeleH.
MaccuBbl yka3aTenen.

5. OcHoBbl anroput™mu3anuu. bazoseie moustus si3pika CU.

Brenenue B nporpammupoBanue. Tumbl anroputMoB. CHHTE3 alrOpUTMOB Ha OCHOBE 0a30BBIX
koHcTpykuuid. Ctpykrypa CHU-nporpammel. CTaHIapTHbIE TUIBI JaHHBIX. BbIpaxxeHus, THUIbI
BbIpaxeHU. Ympammstomue cTpykTypbl. Llukisl. CrnocoObl  xpaHeHus HWHGOOpMALUU.
OngHOMEpHBIE U JBYMEPHBIE MACCUBBI.

6. ITo6uToBBIE ONIEpaAIUHL.
[ToOUTOBBIN JOCTYI K TaHHBIM.
7. CumBoJbHBIE CTPOKU. CBOOOIHBIE MaCCUBBI CTPOK.

CumBonbHble cTpoku. CraHiapTHble (QyHKUMU i1 paboOThl cO cTpokamHu. MacCuBBI CTPOK.
CBoOosiHbIE MaccuBbl. JIMHAMHUECKOE paclpeesieHue NaMsaTH MOoJ CTPOKH HE(PUKCHPOBAHHOMN
JUIMHBI.

8. OYHKIHUH.

Omnpenenenue u nucnoiab3oBanue Gpynkuuii. [lepegaya napamerpon. @opmanbHbie U (pakTUUECKHE
napaMmeTpsl. JIokaiabHbIE U TI100aNbHbIE IEpEMEHHBIE.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

HUctopus kyabTypbl Poccnn

Heab AMCHUNIMHBI:

- yrIyOJeHHOE W3Y4YeHHWE OCHOBHBIX HMCTOPUKO-KYJIBTYPHBIX IIPOLECCOB Ha TEPPUTOPUHU
OTeuecTBa B AMIOXM KAMEHHOTO, OPOH30BOT0 U KEJIE3HOTO BeKOB, B JlpeBHel 1 CpenHeBeKOBOM
Pycu u B Poccum HOBOro BpeMEHM BIUIOTH JIO COBPEMEHHOCTH B KOHTEKCTE HCTOPHH
COTpeCIBHBIX 3eMeJb (B OCHOBHOM OTHOCsIIMXCs K Teppuropuu ObiBmiero CCCP) Ha done
KpPaTKOH XapaKTEepUCTUKU COLIMATIBbHO-I3KOHOMHUYECKUX U MOJINTUYECKUX MTPOLIECCOB;

- q)OpMI/IpOBaHI/Ie npeacTaBJICHUA O prnHeﬁMHX JOCTHXKEHMSX OTCYECTBEHHOM KYJbTYPHI, 00
OCHOBHBIX TCHACHIUAX €€ Pa3BUTHA.

3aga4yd AUCHUILINHBI:

- Pa3BHUTHUC HABBIKOB CpPABHUTCIBbHO-UCTOPHUYCCKOI'O  adHaJIM34d, OBJIAaJACHUC OCHOBAMH
HCTOPHUYCCKOI'O MBIIIJICHHA,

- BBIpa0OTKa CIIOCOOHOCTM TPHMEHSATH MOJIyYeHHBIC 3HAHUA B cdepe ucrtopuu, B chepax
KYJIbTYpPOJIOTHU U UCKYCCTBO3HAHMS.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEHUsI O JUCIHUIJIMHE (MOIYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOIKHBI
3HATh:

- Ba)XHEHMIIINE BEXU OCHOBHBIX HCTOPUKO-KYJIBTYPHBIX MPOILIECCOB Ha Teppuropun OtedecTna B
AMOXM KaMEHHOTro, OpOH30BOr0 U Kele3HOro BekoB, B JlpeBHeil u CpenHeBexoBoil Pycu u B
Poccnn HOBOro BpeMeHH BILIOTH JJO COBPEMEHHOCTH B KOHTEKCTE HCTOPUH CONIPEIEIBHBIX 3€MEIIb
(B ocHOBHOM OTHOcsMXCs K Tepputopun Obisiiero CCCP);

- OCHOBHBIE 3aKOHOMEPHOCTH HCTOPHKO-KYJIBTYPHBIX IPOLIECCOB Ha Teppuropun OTeuecTBa B
3MOXM KaMEHHOro, OPOH30BOT0 M ele3Horo BekoB, B JlpeBHeil m CpenHeBekoBoil Pycu u B
Poccun HOBOro BpeMeHH BILUIOTh 1O COBPEMEHHOCTH B KOHTEKCTE HCTOPUU COTIPEAEIBHBIX 3€MEIIb
(B OCHOBHOM oTHOcAIMXCS K Tepputopun 6s1Biero CCCP);

- prHHeI\/'IHH/Ie JOCTHIXXCHUA OTE€YeCTBEHHOM KYJIBbTYpPBbI, OCHOBHBIC TCHACHIINU €€ pa3BUTHA.

yMeThb:



- OCYHICCTBIIATH CpaBHI/ITeJ'IBHO'I/ICTOpI/ILIeCKI/Iﬁ aHaJIn3, OBJIaJCHHUE OCHOBAMH HCTOPHUYCCKOI'O
MBIIIJICHUA.

BJIA/IETh:

- OCHOBaMH UCTOPHUYCCKOI'O MBIIIJICHUA, CIIOCOOHOCTBIO IMPUMCHATD IMOJTYYCHHBIC 3HAHUS B C(pepe
HUCTOPUU KYJIbTYPhI, KYJbTYPOJIOTrMd U HCKYCCTBO3HAHU.

TeMbl U pa3jesibl Kypca:
1. Uctopus u kynpTypa OteuectBa B 1917-2014 ropax.

CBoeoOpa3zue 1 MpoTUBOPEeUUBOCTh KyabTypHOTo pazsutuss CCCP B 20-50-¢ rr. Kynbrypa 1920-
x T1T. [loHsTHE "KYyNbTYypHOU peBomtonuu", ee peanusanus. HoBas oOpa3zoBarenbHas cUCTEMa.
Hayka u texnuka B 1920-e rr. XymoxecTBeHHas KyibTypa JAHHOTO mepuona. BiusHue
peBontonuid 1917 r. u rpaxaaHCKON BOMHBI HA COCTOSIHUE KYJIbTYPBI.

Kynbrypa 1930-x rr. Ilpomomxenue "kynbTypHOW peBomtouuu". Pa3Butue cucTembl
oOpazoBanus. Pa3ButHe ecTecTBeHHbIX Hayk. Curyanus B cdepe TyMaHUTAapHBIX Hayk.
XynoxkecTBeHHass KyiabTypa. Jlureparypa. W300pa3urenbHOoe HCKYCcCTBO. ApXHUTEKTypa.
Kunemarorpad. MckyccTBo 1 B1acTh.

OcHOBHBIE MPOTUBOPEYHUS U TOCTHKEHUS B 00s1acTH KyIbTypsl B 60-90-e rr. XX B. 1 Hauane XXI
B. B CCCP u Poccun. ['ocynapcTBeHHas MOMUTHKA B 00JIacTH HayKu M oOpazoBaHus. HoBbie
TEHJCHIIMY B PA3BUTHU OOIIECTBEHHBIX HayK. EcTecTBeHHbIE HayKu. XYA0KECTBEHHAS KYJIbTYpA.

[Tepexon ko BceoOmeMy cpenHeMy oOpa3oBaHui0. PazButue ectecTBeHHBIX Hayk. CUTyalus B
chepe rymaHuTapHblXx Hayk. OdunuanbHoe M HeopUIMAIbHOE MCKYCCTBO (JIUTepaTypa,
YKUBOIMNCD, CKYJIBIITYpa, TEATP, MY3bIKa).

"HlkonbHas pedopma". PanukanbHble M3MEHEHHs B cepe B3aUMOOTHOILIEHHs IoCyIapcTBa U
cdepsl KynbTypbl. JIuTeparypa u HICKYCCTBO B HOBBIX YCIOBUSIX. Pa3BuTHE ryMaHUTapHBIX HAyK U
COCTOSTHUE €CTECTBEHHBIX HaYK.

HoBele ycnoBus cyiiectBoBaHUSI KyJNbTypHOH cdepbl. VM3MeHeHuss B cucteme o0pa3oBaHUS.
Curyauust B 001acTH €CTECTBEHHBIX M T'YMaHUTApHBIX HayK. XYJOXKECTBEHHas KyJbTypa B
coBpeMeHHOM Poccun.

2. O6pazoBanue u pazsutue Poccuiickoro rocynapcrsa B XIV-XVII BB. McTopus u KyibTypa.

BnusHue Ha pazButue KyabTypsl Bo3BbIIeHUsT MockBbl U KynukoBckoit mo6ensl. Bo3polenue
MockBbl. MoCKBa Kak IIEHTP KyJIbTYpbl (POPMHUPYIOIIEHCS BETUKOPYCCKOM HApOAHOCTH.

Bo3poxxnenne Tpagunuii pycckoil nucbMeHHOCTH. Jleromucanue. Mcropuueckue mnoBecTH
("Ckazanue o MamaeBom noboumie", "3agonmuna). XKutuitnas nureparypa.

Apxurekrypa. CtpoutenbcTBo co0opoB 1 MockoBckoro Kpemuis. Apucrotens @uopaBaHTH.

XKusomnuce. ®eodan I'pex. Anapeit Pydres.



OCHOBHBIE TEHAEHIUH B pa3BUTHHU KyIbTypbl Poccun B XVI B. KynbTypa ykazaHHoro nepuoja
Kak OAMH U3 (aKTOPOB CKJIAJIbIBAHUS BEJIMKOPYCCKOW HapomaHocTH. DopMHpoBaHUE
NOJUTUYECKOH  MJICOJIOTMH  IEHTPAIU30BAaHHOTO TrocyaapcTBa. OOIIECTBEHHAs  MBICIb.
Konnenmus "MockBa - Ttperuit Pum". "Ckazanme o kHa3bsIX Bruaaumupckux" —kak
npornarasiucTckoe counHenue. Kpynneiimue neronucusie cBojbl. "Crenennas kaura". "Uerbu-
muHen". JKurtuitnas nuteparypa. XpoHorpadsl. Mcropuueckue nmosect. llyOomumucruyeckue
npousBeaenus Meana IlepecBeroBa. Ilepenucka A.KypOckoro ¢ MBanom ['po3nsim. Hauano
kauronevyaranusi B Poccun. MBan @DenopoB. Apxutekrypa. lllaTpoBoe CTpPOUTENTHCTBO.
O6oponHoe 3o0q4ectBo. JKuBomnuchk. Jlnonucuil m ero mkona. beitr u Hpassl. "JlomocTpoil".
Haponnoe tBopuecTBo. BinssHne onpuyHuHbl U JIMBOHCKON BOMHBI HA COCTOSIHUE KYJIBTYPBI.

Baxneiimue kynbTypHble noctikeHus B Poccun B XVII B. Havano dopmupoBanusi pycckoit
Hauuu. CMyTHOE BpeMsl U €ro OTPaK€HHE B KYJIbTYPHBIX Ipoleccax. YCUIEHUE KYIbTYpPHBIX
cBa3eil ¢ 3amamHodi  EBpomoit.  OOmiecTBeHHas MbICITb. TeopeTudeckoe 00OCHOBaHUE
camozepxkaBusi. Anosorus packosna ("Xutue" mporomoma ABBakyma). YCHICHHE CBETCKHX,
paIMOHATUCTUYECKUX U JEMOKPATHUYECKHUX 3JIEMEHTOB B KynbType ("oOMupienue" KyabTyphl).
Pacnipoctpanenue rpamoTHOCTH, pa3zButue npocsemieHus. [Ikonsl. CinaBsHO-IpeKO-IaTHHCKAS
akazemus. Hakornenue U pacnpocTpaHeHue HaydHbIX 3HaHMW. Jluteparypa. Jleronucu. HoBele
auTepaTypHble KaHpbl. Catupuueckue U ObITOBbIE TOBECTU. CHIIA0MUECKOe CTUXOCIIOKEHNUE.

Apxurekrypa. "/luBHoe yzopoune". Cynp0a marpoBoro 3oauectBa. CBETCKHUE 3/1aHUS U XPaMbl
Mockssl, Spocmabisg, PocroBa Bemukoro. "Hapeimkuackoe (MOCKOBCKOE) OapoKko".
JepeBsiHHOE 3014€CTBO.

JKuonmch. @pecku U MKOHBI. [lOsIBIICHHE pPEATMCTUYECKUX TEHJICHIIMK, HAadajao MOPTPETHOU
sxkuBoric. CuMoH Y1IIaKkoB.

My3blka 1 HApOAHBIN TEaTp.

briTOBBIC HOBIIECTBA U TpaAUuIIUOHHBIC YCPTHI. HaPOI[HOG TBOPUYCCTBO.

3. O6pa3oBaHue KJIAacCOB U TOCYJApCTBa Y BOCTOUHBIX ClaBsH. J[peBHss (1OMOHrobcKas) Pyce.
KynerypHO-ucTOprueckoe pazsutue. Pycckue 3emun u 3onoras Oppa.

Bocrounble cnaBsiHe, MX HCTOKM U KyiubTypa. IIpoOGnemMa 3THOreHe3a BOCTOYHBIX CJABSH.
OcHOBHBIE 3Tallbl CTAHOBJIEHUS TOCYJapCcTBEHHOCTH. JlpeBHssa Pych n koueBHUKH. BusanTuiicko-
IpeBHEpycckue cB3u. OcoOEHHOCTH colManbHOro cTposi JpeBHeil Pycu. DTHOKynbTypHBIE U
COLIMAIBHO-TIOJIMTUYECKUE TIPOLECChl CTAHOBICHUSI PYCCKOM TOCyIapCTBEHHOCTH. IIpunsaTue
xpuctuancTBa. Pacnipoctpanenune ucinama. Hapoasl Bocrounoit EBponst Bo 2-if moa. I Teic. H.3.

Kynberypa Kuesckoii Pycu Ha poHne cpeineBexoBoit KynbTypsl. KynbTypHOE Haciene BOCTOUHBIX
CIaBsiH M pycckas KyubTypa. DopMHUpoBaHME APEBHEPYCCKOM HApOJHOCTH. ApPXHUTEKTYpa,
XKHUBOITUCh, peMecia, JuTeparypa, ¢onpkiop. Cucrema pocmnuceil JApeBHEPYCCKOTO Xpama.
TeXHUKHN PEeBHEPYCCKOrO NMPHUKJIAJAHOIO UCKyccTBa. Penurnosnele npencrasieHus B Kuesckoi
Pycu: ot MHOr060XH1sI K XpUCTHAHCTBY. [[BoeBepHe B pycCKO# KylIbTypHOU Tpaguuuu. Kuesckas
Pycw 1 packos MUpOBOI1 XpUCTHAHCKOM LIEPKBU. PosIb XpUCTHAHCTBA B pa3BUTHH JPEBHEPYCCKOMN
KYJIBTYpBI.

Kynerypa Hosropoackoii, Braanumupo-Cysnanbckoit u [anuuko-BosbiHCkol — 3eMerns:
JIOKaJIbHbIE 0COOEHHOCTH apXUTEKTYPBbI, )KUBOIIUCH, peMecIa, JUTepaTypsl, ponbkiopa. [logbem



KyJbTYphl B PYCCKHX 3eMJsiX. Mmes emuHCTBa pyccKod 3emiu B OophOe ¢ BHEIIHUMH
3axBaTurkamu. "CioBo o nosky Uropese".

Kynbrypa Pycu Bo BTopoii monosune XIII-XV BB. bopbba pycckux 3eMenb ¢ MOHT0JIO-TaTaAPCKUM
3aBoeBaHueM U ¢ kpectoHocuamu B XIII B. 3onoras Oppaa.

ConnanbHO-TIOJUTHYECKHUE U3MEHEHHS B pycckux 3emiisix B XIII-XV BB. Pych u Oppa: mpo6iiemsl
B3aMMOBIHUSHUS. TopMo3sliee BIUSHIE 30JI0TOOPBIHCKOIO UTa HA PA3BUTUE PYCCKOM KYJIbTYPBHI.
Pasrpom u ynuuroxeHue KyJabTYpHBIX LIEHHOCTEH. Pa3phiB 1 ocnabieHue TpaaAuIIMOHHBIX CBSI3el
C XpUCTHAHCKUM MHUPOM. YTIaJOK pemMeciia U HCKYCCTBa.

4. Poccuiickas umnepust B X VIII B. Uctopus u kynbTypa.

OcHOBHBIE TEHJEHLUMU B DPA3BUTUM OOpa30BaHMS U IPOCBELICHMS, HAyKH, APXUTEKTYpBHI,
auTeparypsl 1 uckycctBa B Poccum mepBoii uerBeptu XVIII B. Pedhopmer Ilerpa I B obnactu
KYJIBTYpbl ¥ ObITa. BBenenue rpaxmanckoro mpudra, apaOCkux udp, HOBOrO KaleHIApPS.
IlepBast pycckas neuatHas razera. CBETCKUN XapakTep HOBOW KYJIbTYpbI, €€ B3aUMOJEUCTBUE C
3amaJHOEBPOINEHCKON KyIbTypol. Axanemus Hayk. CBerckas mikosia. BoeHHbIE IIKOJIBI.
Cerckue y4eOHUKH M Hay4yHas jureparypa. Hayka m Texnuka. OO1eCTBEHHO-TIOIUTHYECKAS
MbIciib. CTaHOBJIEHHE FOPOICKON ApXUTEKTYPbI: pErysipHas JIaHUPOBKA, CBETCKHE U LIEPKOBHbBIE
3nanusa. Co3naHue OOLIECTBEHHBIX, HAYYHBIX, MY3€HHBIX, OMOJMOTEUHBIX YUPEKACHUM.
JIuteparypa. J)Kuonuce. Ckynbnrypa. Teatp.

OCHOBHBIE TOCTHKEHUS B 00JIaCTH KYJIbTYpHI B Poccuiickoit nmmnepun cepensl - 2-i moi. X VIII
B.

"Bex mpocBemenus". CocloBHbBIN xapakTep oOpa3oBaHus. [lesTenbHOCTh AKaJeMHUU HayK.
O6cnenoBanue u uzyuenue crpanbl. M.B. JlIomonocoB. OcHoBaHre MOCKOBCKOTO YHUBEPCUTETA,
AkagemMuu XynoxecTtB, ['opHoro mHctutyra. @opMupoBaHue pyccKodM HHTeureHuuu. A.H.
PanuiieB u ctaHOBIIEHUE OMMO3UIIMOHHON TPAIUIIMK B PYCCKOM 001IeCTBEHHOM MbICTH. PazButue
TEXHUUYECKUX U €CTECTBEHHBIX HayK. Poccuiickue n3obperarenu. KommiekcHele reorpadguueckue
skcnieauiy. BoapHOe sKOHOMHUECKOe 00mIecTBO. McToprdeckue Tpyasl U HAYaI0 MyOIHKAIIUU
UCTOPUYECKUX MCTOYHHUKOB. JluTeparypa u myOnuunucTtuka. Pycckoe MNpOCBETUTENHCTBO.
Kypnans! v razeTsl. Bo3HukHOBeHUE pycckoro npogeccruoHaibHoro Tearpa. KpenoctHoii teatp.
BBIT 1 HpaBBeI: 1€pEBHS U TOPOJ.

ApPXUTEKTYpa U )KUBOIHUCH: OAPOKKO U KIACCULIU3M.

5. Poccus B XIX - H. XX B. UcTopus u KynbsTypa.

OcHOBHBIE BEXH B Pa3BUTUU KyIbTYpHl B Tpeape@opMeHHBIH U MopeGOopMEeHHBINH MEepUOIbI B
Poccun XIX B.

Kynbrypa Poccun B mnepBoit momoBuHe XIX B. OOpazoBanme u mnpocemieHue. IIKombl.
VYuusepcurersl. Texnuueckoe oOpa3zoBaHue. Y CUJIEHHE COCIOBHOCTH B oOpa3oBaHuu. Hayka u
TeXHHKa. XyJOXKeCTBEHHas KynbTypa. Jluteparypa: ctuieBble HampasiieHus. CTaHOBJIEHHE
PYCCKOT0 JINTEPAaTypHOTo s13bIKka. TeaTp u My3bIKanbHas KyiabTypa. F300pa3uTesibHOe HCKYCCTBO:
JKUBOMHCH, CKYJBITYpa. APXUTEKTYypa.



Peanusm u pomantusm. ConuanibHbIe UIIEU B apXUTEKTYPE U KUBOMHCH.

KynbsTypa Poccuu Bo Bropoii nonosune XIX - Hauane XX B. CoCTOSIHME MPOCBEUICHUS U TIEYATH.
Tunbl HavanbHO# mikosbl. Cpennee oOpasoBanue. Briciiee oOpazoBanue: pacmmpenue (Gpopm.
OcHOBaHHME HApOJHBIX YHUBEPCUTETOB. KHUrOM3ZaTeNbCKOE M KYpPHAIBHO-TA3€THOE JIETIO.
KynpTypHO-TIpOCBETUTENBCKUE YUpeKIeHNs. Pa3BuTre Hayku v TexHUKH. HoBbIe HarpaBieHus B
Hayke. Co3laHue HayyHbIX IIKoJ. Hauano mnpuMeHeHuss TEXHUYECKUX HOBIIECTB B OBITY.
XynoxecTBeHHas: KyapTypa. Pacuser nutepatypsl. PazButue tearpa. MysbikanbHas KyJabTypa.
Kuponucey u ckynbntypa. MoJepHU3M B JUTEpaType U H300pa3UTEILHOM HCKYCCTBE.
XynoxecTBeHHbIE 00bEIMHEHUSI.

Cruns MogepH. Cunte3 uckyccrs. CumBoau3M Havana XX B.

OcHOBHbIE KyJbTypHbIE TocTHX)eHus B Poccun Hauana XX B. BinusiHue nepBoil MUpOBOM BOMHBI,
peBomronuid deBpans u OKTAOpsA 1917 1. m rpakmaHckol BOWHBI B Poccuu Ha KynbTypHYIO
CUTYALHIO.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

HUctopus

Heab AMCHUNIMHBI:

- yrIIyOJIEHHOE M3yY€HUE OCHOBHBIX MCTOPUUYECKHX IPOLECCOB Ha TeppuTopuu OTeuecTBa B
AIOXM KaMEHHOTro, OpOH30BOr0 U JKEJE3HOro BekoB, B JlpeBHeil u CpenHeBexoBoil Pycu u B
Poccun HOBOro BpeMeHH, BIUIOTH J0 COBPEMEHHOCTH B KOHTEKCTE HMCTOPHUM CONPEIECIIbHBIX
3eMenb (B OCHOBHOM OTHoOcsmuxcs K tepputopun ObiBiiero CCCP) Ha ¢done kpartkoi
XapaKTEPUCTUKU COLUATbHO-IPKOHOMUYECKUX U MOJUTHYECKUX IIPOLIECCOB;

- q)OpMI/IpOBaHI/IC MpeaACTaBJICHUA O prnHeﬁ].HHX JOCTHIKCHUAX OTE€YECTBEHHOM KYJIbTYPbI U
OCHOBHBIX TCHACHIUAX €€ pa3BUTHA.

3aga4yd AUCHUILINHBI:

- Pa3BHUTHUC HABBIKOB CpPABHUTCIBbHO-UCTOPHUYCCKOI'O  adHaJIM34d, OBJIAaJACHUC OCHOBAMH
HCTOPHUYCCKOI'O MBIIIJICHHA,

- BBIpaOOTKa CIIOCOOHOCTH MPHUMEHSTH MOJIyYCHHBIE 3HAHUS B cepe UCTOPUU U MOIUTOJIOTHH,
VCTOPHUH HAYKH.

IlepeueHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYE€HUs M0 TUCHUIJIMHE (MOTYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOIKHBI
3HATh:

- OCHOBHBIE 3aKOHOMEPHOCTH COLMAIBHO-D)KOHOMUYECKUX W TOJUTHYECKUX IPOLECCOB Ha
tepputopun OteuectBa B [peBueit u CpenneBexoBoit Pycu u B Poccun HOBOro BpeMeHH BILIOTH
JI0 COBPEMEHHOCTH B KOHTEKCTE HCTOPUU COIPENEIbHBIX 3€MeNb (B OCHOBHOM OTHOCSIIUXCS K
tepputopuu obiBiiero CCCP);

- BaXKHEHIIME BEXW OCHOBHBIX MCTOPHUYECKMX IpoleccoB Ha Teppuropun OtedecTBa OT
JPEBHOCTU JI0 COBPEMEHHOCTH B KOHTEKCTE€ HCTOPHM CONpEAETbHBIX 3eMeNlb (B OCHOBHOM
oTHocsuwmxcs K Tepputopun 6siBIIero CCCP).

yMeThb:

- OCYHICCTBIIATH CpaBHI/ITeHLHO-I/ICTOpI/IquKI/Iﬁ aHaJIn3, OBJAACHUC OCHOBAMH HCTOPHUYCCKOI'O
MBIIIJICHUA.



BJIAJ1€Th:

- OCHOBaMH UCTOPHUYCCKOI'0O MBIIIJICHUA, CIIOCOOHOCTBIO IIPUMCHATH IIOJTYYCHHBIC 3HAHNS B cq)epe
HUCTOpPUH U TOJIUTOJIOTHHU, HCTOPHUH HAYKH.

TeMbl U pa3jesibl Kypca:

1. Antnunas kynsTypa B CeBepHoM [IpuyepHomMopbe. AHTHUHOE Hacieaue B 31moxy Bennkoro
nepeceseH st HapoJI0B.

['peueckas xononuzanus CesepHoro [IpuaepHOMOpBS: (haKTOPHI, HCTOKH, EPBbIe KOJIOHUH. Tpu
MOJINTUKO-3KOHOMHYECKHX LIeHTpa aHTUUHOro CeBepHoro IIpuuepHomMopss.

[Tocenenusi. MOruabHUKKA. DKOHOMHUKA I'PEUYECKUX KOJOHUK. MeECTHOE rpedyeckoe pemMeciio U
uckycctBo. Cyap0a antuunbix rocynapcts Ceseptoro [IpuuepHoMopbs.

2. KynbTypa npacnasss, 6anToB u (UHHO-YIPOB B APEBHOCTH U PAaHHEM CPEIHEBEKOBbE.

Kynbrypa mnpacnaBsH, OantoB u (uHHO-yrpoB. BrusHue kenbTckod, (Qpakuiickol u
[IparepMaHcKol KynbTyp. OTHOI€HE3 BOCTOYHBIX ClaBsH. [IlucbMeHHBIE UM apXeoJIOrHMYecKue
MCTOYHUKU O CIaBsSHAX.

3. Kynbtypsbl ckugo-cHOUpCKOro U capMaro- F'yHHCKOTO KOYeBHHYECKoro Mmupa EBpazumu.

Ckudsl U poJICTBEHHBIE UM HAPOJbI, UX HCTOPHUS U KyabTypa. MckyccTBO ckudo-cubOUpcKoro
3BEpUHOTO CTUJIS, €T0 CTUJIMCTHKA M ceMaHTuka. [Ipobnema ckudcekoro Hacnenus B UCKYCCTBE
Poccun. Kynbrypa capmarto-ryHHckod smoxu. KynbTypHas curyanus B smoxy Benukoro
NepecesIeHNsI HApOI0B.

4. Metoapl M UCTOYHUKU H3Y4YeHHs] UCTOpUHU. XpoHoisorusa. CymiHocTs, (Gopmbl, (pyHKIHU
HCTOPUYECKOIO 3HAHUS.

[Tonsatne u Kiaccudukanus HUCTOPUUYECKOTO HCTOYHMKA. VIcTopuueckas M apXeoJoruuecKkas
nepuoju3anui. OTHOCUTENbHAsE U a0CONIOTHAs XPOHOJOTMU. BO3MOXHOCTH MCIOIB30BaHUS
JTAHHBIX MMCbMEHHBIX UCTOYHUKOB, IMHTBUCTHKH U aHTPOIIOJIOT Y [T OLIEHKH U HHTepIpeTaluu
apXeoJIOTHYECKUX MaTepuasioB. MeToJbl €CTECTBEHHBIX HAayK B HCTOPHKO-apXEOJOTHYECKHX
HCCIIEIOBAHMSIX panuokapOOHHBII aHaJu3, crekrporpagus, MeTajuiorpadus,
JEHJIPOXPOHOJIOTHUS U JP.

Merononorust u Teopus ucropuueckod Hayku. Kynprypa Poccum — HeoTbemiieMass 4acThb
KYJIbTYpbI UEJIOBEYECTBA.

5. OcHOBHBIC JOCTHUIKCHHUA B IPOLIECCE TEXHOJIOTHYSCKOM ABOIIOLUHN B YHEOJUTE U 6pOH30BOM
BCKC€. I/ICKYCCTBO 1 UACOJIOTrUsA 3I10XHU 3HCOJ'II/ITa-6p0H30BOT0 Beka. OCHOBHEIC BEXH B OCBOCHUH
JKene3a. PaHHMIL JKene3HbIM BEK: OCHOBHBIE YCPTHI KaK Ky.]leypHO-TCXHOJ'IOFH‘ICCKOfI OIIOXH.

Havano meramnyprun. 3HaueHue MeTayia B Pa3BUTHU YEJIOBEUECKOW KYJIbTYphl U OOIIECTBa.
OtkpeiTHe Meau U OpoH3. OCHOBHBIE JOCTHKEHUS B MPOLECCE TEXHOJIOTMYECKOM 3BOJIOLUU B
HHEOJUTEe U OPOH30BOM BeKe. MICKycCTBO M MAE0I0THS 3MOXH dHEOIUTa-0OpoH30Boro Beka. Oc-
HOBHbIE BEXU B OCBOCHMHM Kene3a. PaHHMIA jKeNe3HbI BEK: OCHOBHBIE YEepThl KaK KYJIbTYPHO-



TexHoJornueckoi snoxu. Juddepennuanus peruoHOB Ha OCHOBE pa3IMYMi B TeMIaX pa3BUTUSA
Y 3apOXACHHE JOKAJIbHBIX BAPUAHTOB B KYJBTYpE.

6. OCHOBHBIE TEHJEHUUHU KYJIbTYpHO-UCTOpHUeckoro passutus Pycu, Poccuu, CCCP u
noctcoBeTckoi Poccuu B anmoxy CpenneBekoBbsi, HoBoro u Hogeitiiero BpemMenu.

HcTopuKko-KyabTypHBIE  MpOIlecCCHl B MEpHOABl  ¢eojanu3ma, KamuTaiu3mMa H B
MOCTKAMUTATUCTHYECKYIO 3M0XYy. OCHOBHBIE TEHCHIIMH U MEPCHEKTUBbI KYJIbTYPHOTO Pa3BUTHS.

7. llpoucxox/ieHue 4enoBeKa U 3apoXkAeHUE KyJabTypbl. IIOHSATHS KaMEHHBII BEK, YHEOJIUT,
OpOH30BBIN U KeJie3HbIM BeK. OCHOBHBIE YE€pPThl KAMEHHOTO BeKa (MaJ€OJIUT, ME30IUT, HEOIHT)
KaK KyJIbTYPHO-TEXHOJIOTUYECKON U aHTPOIIOT€HETUYECKOU JIIOXH.

OcHoBHBIE 4YepThl KAMEHHOTO Beka (MaJieoJIUT, ME30JUT, HEOJHUT) KaK KyJIbTypHO-
TEXHOJIOTMYECKOM M aHTPOIOI€HETUYECKOM 3MOXH. DBOJIIOIUSA TEXHOJOTMYECKUX HABBIKOB B
MepUOoJl KAMEHHOI'O BeKa. 3apOoXKIeHUE UCKyccTBa. MCKycCTBO ManeosiuTa: OCHOBHBIE CHOXKETBHI,
dbopMbl, ipuembl, GyHKIIMU. Me30IUT: HOBbIE YePThl UCKyCcCTBA. BOZHUKHOBEHHE PETUTHO3HO-
MUGDOIOTUYECKUX, (DUTOCOPCKUX M MAruyecKux TMpeACTaBICHUI: OCHOBHBIC CBHUAETEIHCTBA
JAHHOTO mpouecca. BaxHeimue xo03sAHCTBEHHbIE CIBUIM B KaMEHHOM Beke. Heonutuueckas
PEBOJIIOLIMSL U CBSI3aHHBIE C HEW M3MEHEHUS B MaTepUaIbHOU KYJIbTYpEe, UCKYCCTBE U UJECOJIOTHH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3HKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

KBanrToBasi MexaHuka

Heab AMCHUNIMHBI:

- OCBOCHHC CTYACHTaMH OCHOB KBaHTOBOM MEXaHHUKHU.

3agauu AMCHUINJINHBIL:

- (opmupoBaHre 0a30BBIX 3HAHWK B 00JACTH AHATMTUYECKOH MEXAaHWKH KakK JUCIUIUIAHBI,
UHTETpUpPYIOIeH 00medru3nIecKyo 1 MaTeMaTHIECKYIO TIOATOTOBKY CTY/ICHTOB;

- OBJIaAICHUC OCHOBHBIMH MCTOAAMH, IO3BOJIAOIIHMMU PpCHIATH YPAaBHCHUMA aHAIIMTUYECKOM
MCXAaHUKHU; pCIICHUC 3a/la4, OXBATbIBAIOIINX OCHOBHBIC IIPUJIOKCHU S AHAJTUTUYECKON MEXaHHUKH.

Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI 00YYaIOIINECs T0JIKHbBI

3HATh:

- OCHOBBI JIArPaH>KE€BOM MEXaHUKH;

- TCOPECTHUYCCKUC OCHOBBI JHHAMUKHU KOHCCPBATHBHBLIX W JAUCCUIIATUBHBIX CHUCTECM BOJIM3H
paBHOBECHUA,

- TCOPETUYCCKUEC OCHOBBI JUHAMUKHA TBEPAOTO TCJIA,

- IPUHLIUIT HAUMEHBUIETO JENCTBUSA U OCHOBBI TAMUIIBTOHOBOM MEXaHUKU;
- METOJ1 KAHOHMYECKHX IpeoOpa3zoBaHuil U anmnapart ckobok Ilyaccona;

- MetoA ["amuibTOHA-SKOOM U TEXHUKY pa3/ieleHNs NEPEMEHHBIX;

- METO NCPEMCHHBIX Z[eﬁCTBHe'YFOJI.

yMeThb:

- GopmynupoBarh ypaBHeHus Jlarpanka B 000OIIEHHBIX KOOPAMHATAX, HAXOJUTh WHTETPAIIbI
JIBMOKEHUS M C MX MOMOIIBIO PelIaTh YPAaBHEHUS ABUKECHHUS;

- BBIYUCIIATE IEPUO] (l)I/IHI/ITHOl"O JABUIXKXCHUS,

- BBIYUCIIATH CECUCHUC PACCCAHUSA B JaHHOM LCHTPAJILHOM I10JIC;



- HaXOJHWTh COOCTBEHHBIE YaCTOTHI M HOpPMAaJIbHBIC KOJICOAHUS CHCTEM CO MHOTHMH CTCIIEHSIMHU
CBOOO/IBI,

- BBIYUCIIATh MOMCHTEI HHCPLIUH TBCPAOTO TCJIA,

- TEPEeXOAUTh OT JIarpaHkMaHa K TaMHJIBTOHHAHY W HAaoO0OpOT C MOMOIIBIO MPpeoOpa3oBaHUs
Jlexxanpa;

- OCYILECTBJIATH KAHOHUYECKHE MPEoOpa3oBaHMsI ¢ TOMOIIBIO JaHHOW POU3BOAAIIEH (PYHKIINY;
- BBIUMCIIATH ckoOKu Ilyaccona;

- pa3zenaTh IepeMeHHble B ypaBHeHUM [aMmibToHa-SIkoOM M pemath ¢ MOMOLIBIO METOJa
["amunpTOHA-IKOOM KAHOHUUYECKNE YPAaBHEHUS IBUKEHUS;

- NICPCXOAUTh K ICPEMCHHBIM I[ef/'ICTBI/IC-YTOJI;

- BBIYHUCJIATH aI[I/Ia6aTI/I‘IeCKI/IC HWHBApPUAHTLI.

BJIa/1eTh:
- OCHOBHBIMHU METOJIaMH aHAJIMTUUYCEKON MexaHuku — MeToaamu Jlarpamka [ u Il pona;
- METOJJaMU UHTETPUPOBAHUS YPAaBHEHUN JBUKEHUS, IPUHIIUIIOM HAMMEHBIIETO JICHCTBUS,

- MCTOJOM KAaHOHHYCCKHX ypaBHeHI/Iﬁ FaMI/IJIbTOHa, arapaTomMm CKOOOK HyaCCOHa, MCTOAOM
I'amunsToHa-SIKOOH PCHICHUA KAHOHUYCCKHX ypaBHeHHfI.

TeMbI U pa3jeiibl Kypca:
1. OcHOBBI JIarpaHXkeBON MEXaHUKU

CBs3u U ux KJ'IaCCI/I(bI/IKaHI/ISI. Bo3Moxxubie u BUPTYAJIbHBIC ICPEMCIICHM. MOI[CJ'II) NACaAJIbHBIX
cBs3eit. O01Iee ypaBHeHre TUHAMUKH. Y paBHeHus Jlarpamxka [ pona.

O606menHble koopanHaThl. O000IIEeHHbIe cuiibl. YpaBHeHus Jlarpanxa Il pona. Jlarpanxuas.
Kunernueckas sHeprust B 0000IIEHHBIX KOOPIMHATAX.

[ToTenmmansHas sHeprus. CoxpaHeHue MOJHOM »Hepruu. HemoTteHnumansubie cuibl. CTpyKTypa
0000111eHHOT0 MOTEeHIMaNA. 3aKOHbI COXPAHEHUS SHEPIUH, UMITYJIbCa 1 MOMEHTAa UMITyJIbca KaK
CJICZICTBUS OJTHOPOTHOCTH BPEMEHH, IIPOCTPAHCTBA U U30TPOITOHOCTH MPOCTPAHCTBA.

OI[HOMepHOG ABUXKXCHUC WU HHTCTPUPOBAHUC ypaBHeHI/Iﬁ ABWIKCHUS C IIOMOLIIBKO HWHTETPAJIOB
JBHXXCHUA. 321,[[8.‘18. ABYX T€CII. Z[BI/I)KGHI/IC B ICHTPAJILHOM IIOJIC.

2. ®usnyecKue 3aa4u JarpaHKeBO MEXaHUKH
Paccesnue uactuin. Ceuenue paccesaus. @opmyna Pesepdopaa. Paccesnue Ha Masbie yriibl.

PaBHOBecue. Y CTOMYMBOCTh U HEYCTOMYHBOCTH. JIMHEapu3amus u Maibie KoneOanus. JJunamMmka
KOHCEPBATUBHBIX M JUCCUNIATUBHBIX CHCTEM BOJIM3W paBHOBECHs. BBIHYXICHHBIC KOJIeOaHUs U
pe3zonanc. COOCTBEHHBIE YaCTOTHI JIJISi CHCTEM CO MHOTHMH CTETICHSIMH CBOOO/IBI.



JIBukeHue TBEpIOTo Tena. YTIIoBask CKOPOCTh BpallleHUs, TEH30p UHEepIuu, MOMEHT UMITyJbca
TBEPJIOTO TeJa. Y paBHEHUS IBUKEHUS TBEPJIOTO Tea.

CB0OOJIHOE BpalleHHE CHUMMETPUYHOIO BOJIYKA. YTibl Oiiepa. CUMMETPUYHBIA BOJYOK C
3aKpeIICHHOM HIKHEHW TOUKOM B moJie TskecTu. Crisiiuii BOJTYOK.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (PU3HKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

KBanToBas Teopus

Heab AMCHUNIMHBI:

- 3HAKOMCTBO C HEOOBIYHBIMH CBOMCTBAMM KBAHTOBBIX CHUCTEM, 06y‘-I€HI/I€ criocobaM OIucaHus
HCPCIIATUBUCTCKUX KBAHTOBBIX CHUCTEM, 3HAKOMCTBO C OCHOBHBIMU MCTOJAaMH OIIUCAHUSA
PCIATHBUCTCKUX YaCTHUIIL.

3agauu AMCHUIINHBIL:

- 3HaKOMCTBO C 0a30BBIMH OJKCIIEPUMEHTAIBHBIMH (aKkTaMyd B OOJIACTH KBAaHTOBOW (DU3WKH,
ycBoeHue ypaBHeHuil Illpenunrepa, [laynu m J{upaka, OonuCHIBaIOIIMX KBAHTOBBIE SIBIICHHS,
OBJIaJICHUE MaTeMAaTUYECKUMU METOJIaMH, MO3BOJISIOIIMMU pellaTh KBAaHTOBBIE YpaBHEHUS,
pelIeHue 3aaa4, OXBaThIBAIOIINX OCHOBHBIC MPUIIOKEHUS! KBAHTOBOM (DU3HKH.

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

3HATh:

- YUCJIEHHBIE MTOPSAJIKM BEJIMYHMH, XapaKTEPU3YIOIe KBAHTOBbIE SBJICHUS;

- HKCIIEpUMEHTaJIbHbIE OCHOBBI KBAHTOBOH (PHU3HKH;

- OCHOBHBIE MPUHIUIIBI KBAHTOBOM MEXaHUKU;

- METO/Ibl ONTMCAHUSI KBAHTOBBIX CHCTEM;

- CBSI3b COOCTBEHHBIX BCEKTOPOB U COOCTBEHHBIX 3HAYCHUU OIepaTopoB C Ha6J'IIO,Z[aeMBIMI/I n
HU3MCPACMBIMHA (I)I/I3I/I‘IGCKI/IMI/I BCINYHNHAMMU,

- OCHOBHBIC TOYHO pC€HIAEMBIC MOACTINU KBAHTOBBIX CUCTEM;

- OCHOBHBIC l'IpI/I6J'II/I)KCHHLIC MCTOBI PCIICHHUA 3aaa4 KBAaHTOBOM MEXaHHUKHU: KBa3HKJIACCUUECKOE
HpI/I6J'II/I)KeHI/Ie, CTAlMOHAPHYIO 1 HCCTAIMOHAPHYIO TCOPUTIO BO3MYH_ICHI/II\/'I, BapHaHHOHHLIﬁ MCTOM,

- METObI U CITIOCOOBI OIKMCAHMS CHCTEM TOXICCTBECHHBIX YaCTHUIl B KBAHTOBOM TCOpHU,
- MCTOJBbI OITMCAaHHA PACCCAHUA YACTHUIL,

- ONHCAaHHE B3aUMOJCHCTBUSA QJICKTPOMAIrHUTHOI'O M3JIYUYCHUSA C KBAHTOBBIMH CHUCTECMaMHU
3apsAa0B;

- OCHOBBI PEISTUBUCTCKON KBAHTOBOW TEOPHUHU.



yMeTb:

- HaXO/AUTh Oe3pa3MepHbIe TapaMeTPhl, ONPEACIAIONINE U3y4aeMOe SIBIICHUE;

- IPOU3BOJIUTH YUCIICHHBIE OLIEHKH 110 MOPSIKY BEIUYHHBI;

- HAXO/IUTh HEPreTUYECKHE CIIEKTPhI U BOJHOBbIE (DYHKIIMM B OJTHOMEPHBIX CIIydasX;

- HAXO/IUTh KBAHTOBOMEXAHUYECKHE CPEAHUE C IIOMOIIBIO U3BECTHBIX BOJIHOBBIX (DYHKIMI;

- IPUMEHATh KBAa3WKJIACCUYECKOE MPUOIIIKEHUE IS OLIEHKH YPOBHEW SHEPTHH U BEPOSTHOCTEH
MIPOXO0K/ICHHS CKBO3b MOTEHIIUANIbHBIE OApbEpHI;

- NPUMEHSTh CTALIMOHAPHYIO TEOPHIO BO3MYILEHUN IS HAXOXACHUS IOMPABOK K YPOBHSAM
SHEPTUU U BOJHOBBIM (YHKIIHSIM;

- IPUMEHATH HECTALMOHAPHYIO TEOPHUIO BO3MYILEHHM JIs1 HAX0KICHHSI BEPOSITHOCTEN ITEPEX010B
MEXIY COCTOSIHUSIMU;

- p€liaTh 3aaa4 O HAXOXKACHUU COCTOSIHUH U OHCPIreTUYCCKOI'O CIICKTpa CUCTEM MHOI'UX, B TOM
YHCJIC TOXKIACCTBCHHBIX, YaCTHII,

- BBIYHUCJIATH I[I/I(I)(I)epeHLII/IaJ'IBHBIC CCUYCHU paCCCAHUA YaCTULl pa3JIMYHBIMUA IIOTCHIUAJIAMU

- OMIpeaAcCiIATb BO3MOKXHOCTH OIITHYCCKUX ICPEXOA0OB MCEKAY COCTOAHHUAMHU CUCTEM 3apsaa0B U
OLICHUBATb BPEMCHA KU3HU B036}’)KIIGHHI)IX COCTOSTHUM.

BJIAJ1€Th:
- Ky.]'H:TypOﬁ MMOCTAaHOBKHM 3aJ1a4 KBAHTOBOM MCXAaHUKU,

- OCHOBHBIMHU MCTOAAMU PCHICHUA 3aaav KBaHTOBOH MCXAaHUKH, B YaCTHOCTHU, O HAXOXKXICHHH
COOCTBEHHBIX CI)YHKI_II/Iﬁ 1 COOCTBEHHBIX 3HAYCHHI onepaTopoB q)HBH‘IeCKI/IX BCJIMYHH,

- HaBBIKaMH TEOPETUYECKOT0 aHAIN3a, MOJICIIMPOBAHUS U OIICHOK CBOMCTB pealbHbIX (PU3HUECKUX
cUCTeM, 00J1a/1al0INX KaK JUCKPETHBIM, TaK U HEMPEPBIBHBIM CIIEKTPOM.

TeMbl U pa3jaeiibl Kypca:
1. BonHOBas MexaHUKa MPOCTBIX CUCTEM U TEOPHUS PACCESHUS.

['nnore3a kBaHTOB ((hOTOHOB), ypaBHeHHe DifHIITElHHA A1 PoTodpdexra. Mmmynsc GpoToHa u
apdext Komnrona. Bonusl ae bpoitnsa. {nuna BomHsl ne bpoina st snektpoHa. IInmotHocTh
BEPOATHOCTH M aMIUIMTY/a BEPOSTHOCTU OOHApPYKUTh YAaCTHIly B 3aJaHHOM TOYKe. YcCloBHE
HOopMUpOBKH. Cynepro3uiusi BoiH A€ bpoiiis (BosHOBON makeT). AMIUTUTYJa BEPOATHOCTH U
IUIOTHOCTh BEPOSATHOCTH OOHAPYKUTh YAaCTUIy C 33JaHHBIM UMITyJlbcoM. BonHoBas ¢yHKIus.
HopmupoBka BOTHOBBIX (PYHKIIMHA Ha €AWHHUILY M Ha JenbTa-GyHKuuio. Bomxa ne bpoiins u
onepatop wummynbca. YpaBHeHue IIpegunrepa. CrammoHapHbIE COCTOSIHUS. Y paBHEHHE
HEIPEPBIBHOCTU JUISl TUIOTHOCTH BEPOSITHOCTH M INIOTHOCTh TOKA BEPOATHOCTU JUISI YACTHIIBI.
OpnomepHoe (GUHUTHOE W WHOUHUTHOE JBW)KEHHE 4YacTULbl. [IpuHIUO Cyneprno3uiuu.
['aMuIbTOHMAH JIMHEWHOrO TapMOHHMYECKOro ocuuuraropa. Oneparopel  poOXACHUS U
YHUYTOXEHHUS. DHEPTETUUECKHUI CIEKTp JMHEWHOTro ocumiuisiTopa. llocTpoeHne coOCTBEHHBIX



GYHKIMA JTUHEHHOTO OCHWIIATOpa B KOOPAWHATHOM TpencraBieHud. [lommHOMBI DpMmura.
Pa3nenenue nepeMeHHBIX B KBAHTOBOM 3a/1a4e ABYX Ten. CBeeHUE 3aJaul ABYX TEJl K JIBUYKEHUIO
YacTUIBI ¢ TPHUBEACHHON Maccoil B IEHTpaJibHOM moje. Omneparop OpOUTAIBHOIO MOMEHTA
YaCTHUIIBl B KOOPAMHATHOM MpeacTtaBieHnn. Chepruueckue TapMOHUKHU. | aMIIIBTOHNAH YaCTHIIBI
B chepuuecKux KoopAuHaTax. Pa3yenenue nepeMeHHBIX B EHTPAIBLHOM TOJ€. YpaBHEHHE /IS
panuanbHoi QyHKIMH. ['aMUIBTOHMAH BOAOPOIONOAOOHOTO aToMa. ATOMHAs CHCTEMa eIMHUII.
DOHEepreTUYecKrii CIEeKTp W pagualbHble BOJHOBBIC (YHKIMK CTAallHOHAPHBIX COCTOSIHUUN
BOJIOPOJONIOA00HOr0 atoMa. [J1aBHOE, paauManbHOE, OpOMTAIbHOE M MAarHUTHOE KBAaHTOBbBIE
yucna. [locranoBka 3amaun paccesHus. Yupyroe paccessHue. AMIIIUTYyAa paccesHus. CeueHue
paccesHus. DyHkuusa ['puHa 3amaum paccesHus. VHTerpaJbHOE YypaBHEHHME Ul 3a4adud
paccestaus. [Ipubnmxenne bopra. Meron maprmanbaeix BoiaH. Dasel paccesHus. PesonancHoe
paccessuue. Heymnpyroe paccesnue. Ontudeckas teopeMa. (OcoOeHHOCTH —paccesHus
TO/IE€CTBEHHBIX YaCTHL.

2. MaTeMaTtn4ecKkue OCHOBbI KBAHTOBOW TEOPHH.

CocrosHust 1 HabmoaeMble. DPMHUTOBBIE U JIMHEHHBIE onepaTophl. PasiiokeHHne BOIHOBBIX
¢GyHKIMH 1O COOCTBEHHBIM (YHKLHUSAM oOmepaTopa (U3NYECKON BEIWYHHBI. AMILTUTY/IBI
BEPOSITHOCTH. Y CIIOBUSI OPTOTOHAJIHOCTH JJIsi COOCTBEHHBIX (DYHKIIMIA ONIepaTopoB (hPU3HUYECKIX
BEIWYUH. Bpruncnenue cpenHux 3HadeHuid. Teopus npencraBiieHHi. BeKToOpsl COCTOSHHN U
COIPSDKEHHBIE BEKTOPbI COCTOSIHUH. YCIIOBHE MOJHOTHI COOCTBEHHBIX BEKTOPOB OIepaTopa
¢u3ndeckoil BenmuuuHbl. OJHOBPEMEHHO HM3MEpHUMble (Qu3MuecKue BeJWYMHbI. KoMMyTaTOpbI.
[Tonusiii HaOOp (M3MYECKUX BEIWYMH, ONMCHIBAIOIIUX KBAaHTOBYIO cucteMmy. COOTHOIIEHUS
HEOIPEACIEHHOCTH M KOTEPEeHTHbIE cocTosiHUA. MmnynscHoe mnpezncrasieHue. MaTtpuuHbie
IPEICTABICHUS: OINEPaTOPhI-MaTPUIbl M BEKTOPHI-CTOJOLBI. YHHUTapHblE IpeoOpa3oBaHus
BEKTOPOB COCTOSIHUM U OomepaTopoB. MaTpuyHas MEeXaHUKa. 3aBUCUMOCTh (PU3UUECKUX BETUUYNH
oT BpeMeHU. OnepaTop U3MEeHEHUs GU3NUECKOI BEIMYMHBI BO BpeMeHU. MIHTerpaibl ABMKEHHUS.
Oneparopbl U3MEHEHUS BO BPEMEHU KOOPAMHATHI M UMITYJIbCA YACTHUIIBI B IOTEHLIUAIBHOM II0JIE.
Kommytaropel u ckobku Ilyaccona. Omepatop somouuu. IlpeacraBnenus Llpenunrepa u
[eiizenOepra.  YpaBHenue [I'elizenOepra jans  omeparopoB  (U3MYECKHUX  BEIMYHH.
IIpocTpaHCTBEHHBIE CABUTM WU ONEPATOpP HUMITyibca. [I0OBOpOTHI B IPOCTpaHCTBE U OLEpPaTOp
yri10Boro MoMeHTa. OpOUTaIbHBIN YTII0BOM MOMEHT YacTUIlbl. KoMMyTalimoHHbBIE COOTHOIIICHUS
JUIsL ONIEPAaTOPOB YIJIOBOro MoMeHTa. CuctemMa COOCTBEHHBIX BEKTOPOB ONEPATOPOB YIIIOBOTO
MomeHnTa. CrinH yactuiibl. Marpunsl [aymnu.

3. OcHOBEHI peHHTHBHCTCKOﬁ KBaHTOBOH TCOpHUHU.

VYpaBuenue Kneitna-I'opnona. Ypasuenue [{upaka. I'paguentHas uHBapuanTHOCTh. CBOOOIHAS
penaTuBucTCKass 4dacTtuia. COCTOSHUS € TOJOXHUTEIbHBIMM M OTPHULATEIbHBIMA JHEPTUSMHU.
Yactunel ¥ aHTHyacTulbl. YpaBHeHue Ilaynu. VYpasHenue Illpenunrepa BO BHEIIHEM
AJIEKTpOMarHuTHOM moJje. IlompaBku BTOpOro mopsiika MO V/C: MOMpaBKa K KUHETHYECKOH
SHepruu, nomnpaska /lapsuHa, cnuH-opOuTanbHOE B3auMoieicTBre. YacTrila B MAarHUTHOM IIOJIE.
VYposuu Jlannay. KBantoBanue cBoOOIHOTO 31€KTPOMArHuTHOTO 1noJjsi. OnepaTopsl poXKACHUS U
YHUUTOXXKEHUS (POTOHOB. ['aMuibTOHMAH moJis. ['aMUIbTOHMAH B3aMMOJEHCTBHS aToMa U MOJIS.
DJIEKTPUYECKOE JMIOJIBHOE H3JIy4deHue. BepoATHOCTh m3nmydeHuss W noriomeHus. IlpaBuna
0TOOpa AJIS ANEKTPUUECKOrO JAUMOIBHOIO U3ITydeHHsl. MarHUTHOE TUIOIBHOE U JIEKTPHUECKOE
KBaJpyNoJIbHOE N3ydeHus. Paccesnue GpoToHOB.

4, HpI/I6J'II/I)KCHHBIC METOJIbl KBAaHTOBOM MEXaHHMKH.



VYcnoBrue NpUMEHUMOCTH KBa3UKJIACCUYECKOTO MPUOIMKeHNs. Bua BOMHOBOM (QyHKIIUY YaCTHIIbI
B KBa3WKJIACCHUYECKOM MpubImkenun. Pemenus ypaBuenus lllpeauHrepa B OKpeCTHOCTH TOYKU
noBopoTa. YcnoBus kBantoBanus bopa-3ommepdenbaa. BeposTHOCT TPOHUKHOBEHHS YaCTUIIBI
yepe3 Oapbep B KBAa3MKJIACCHUECKOM MpuOmmxkeHud. I[lepBoe u BTopoe NMpUOIMKEHUS TEOPUU
CTallMOHapHbIX Bo3MylleHui. Kpurepuil npumennMoctu teopu. CTallMOHApPHOE BO3MYILEHUE
BBIPOXKJICHHBIX YPOBHEH TUCKPETHOTO CIIeKTpa. BONHOBBIE (YHKIIMN HYJIEBOTO MPHOIMKECHUS.
Cekynsipoe ypaBuenue. Dddext Llrapka B arome Bogopona. HecranumonapHoe Bo3MylieHHE
JUCKpeTHOro crnekrpa. Ilepexomsl mox BIMSHUEM BO3MYLICHUS, NECHCTBYIOLIETO B TEYECHHUE
KOHEYHOTO BpeMeHH. AnnabaTruecKkue U BHe3amHble Bo3MylneHus. [lepexoapl moa neidcTBuemM
MEPUOJNYECKOT0 BO3MYLIEHUS B JUCKPETHOM U HENpPEPBIBHOM crekTpax. IIpaBuio depmu.
Pacnan kBasucranmmoHapHBIX cocTosHuM. CrnuH-opOuTanbHOEe B3aumozelicTBue. ClioxkeHue
MomeHTOB. Koaddurmentrsr Knebmra-I'opaana. [Tonneli yrioBoit MoMeHT. CHMMETPHH BOJTHOBOM
GYHKIMM TOXKIECTBEHHbIX 4acTull. bo3oHbsl u depmuonsl. Jerepmunant Cidrepa. [IpuHnun
[Taymu. Atom renus. KoopnHaTHBIE M CITMHOBBIC (DYHKIIMH JIBYX 3JEKTPOHOB. BapuanvoHHbBIN
MPUHIINI, BBIYUCIICHHUE PHEPTHUH OCHOBHOTO cocTtosHus. Meton Xaptpu-®@oka. [Ipubmmkenue
LEHTpaIbHOro nojs. MHTerpansl IBUKEHUS B CIIOKHBIX aromax. Tepmsl. [IpaBuna Xynnpa. LS-
cBs3b. ToHKas cTpykTypa ypoBHel. [IpaBuno nnrepsanos Jlange. Opdextsl 3eemana u Ilamena-
baka. [lapamaruerusm u fuamarHeTu3M aTOMOB.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

KoruurnBHas HelipoHayka

Heab AMCHUNIMHBI:
- IO3HAKOMUTH CTYJICHTOB C HEUPOHHBIMU OCHOBAMH KOTHUTUBHOW JI€ATEILHOCTH;

- 00CYOUTb TEOPETUYECKUH M SKCIEPUMEHTAJIbHBI MaTepual MHUPOBOM COBPEMEHHOMU
HeHpOoHAYKH, HEHPOOMOJIOTUH B HeHPO(DHU3HOIOTHH;

- PacCMOTPETh HEepeIlIeHHBIE TPOOIEeMbl HEMPOHAYKH;

- IPUBCCTH OCHOBHBIC MCTOAbI IMOJTYUYCHUS SKCIICPUMCHTAJIbHBIX JaHHBIX.

3agauu AMCHMILINHBI:
- OCBOCHHE METOMYECKONU U METOJ0JIOTNYECKON Oa3bl KOTHUTUBHON HENPOHAYKH;

- 3HAaKOMCTBO C OCHOBHBIMH PpC3yJIbTaTaMH OTCUYCCTBCHHBIX U SaPY6e)I(HI>IX pa60T I10
HCCIICOOBAHHUIO MO3TI'a, CBA3aHHBIX C pa3pa60TI<0171 HpO6JICM KOTHUTHUBHOM HeﬁpOHaYKH;

- popMupOBaHUE TPEACTABICHUIN O TPUKIATHOM 3HAYCHUH KOTHUTUBHOM HEUPOHAYKH.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarONTUECs JOIKHBI

3HATh:

- OCHOBHBIC CTPYKTYPHEBIC U q)YHKHI/IOHa.HI)HI)IC XapaKTECPHUCTUKU HEPBHBIX KIJICTOK;
- OCHOBHBIC ITPUHIMUIILI CTPOCHUA U CUCTEMHOI OopraHu3alv roJJOBHOro Mo3sra,

- OCHOBHBIE COBPEMEHHBIE METOIbI NCCIIEJOBAHNS HEUPOKOTHUTUBHBIX IPOLIECCOB;
- OCHOBHBIE TEOPUU O HEPBHBIX OCHOBAaX KOTHUTUBHBIX (PYHKIIHIA;

- OCHOBHBIE Pe3yJIbTaThl COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX pa3pab0TOK B 007aCTH KOTHUTHBHOM
HEHUPOHAYKHU.

yMeTh:

- TOJIb30BaThCsS CBOMMH 3HAHMSAMH JUIsl MMOCTAHOBKHM HOBBIX 33Jad B 00JIACTM KOTHUTHBHOM
HEHPOHAYKY;



- COMOCTABJIATh JaHHBIE, IOJyYEHHBIC B PA3HBIX KCIIEPUMEHTAIBHBIX HCCIIEIOBAHMIX;

- IPOBOJIUTH METOOJIOTHUYECKYIO OIIEHKY 00CYK/IaeMbIX PE3Yy/IbTaTOB;

- QHAJIM3UPOBATh COBPEMEHHbIE pabOTHI B 00JaCTH HEMPOKOIHUTUBHBIX HAaYK;

- popmynupoBaTh 3a1a4M U HHTEPIPETUPOBATH PE3YIIbTATHI HEHPOKOTHUTUBHBIX SKCIIEPUMEHTOB;

- COOTHOCHUTDH HAYYHBIC U TEXHOJOI'MYCCKUEC 3a1a4 B HCﬁpOKOFHHTHBHBIX HCCIICOOBaHUAX.

BJIa/1eTh:

- OCHOBaMH KOMITHIOTEPHOT'O aHaJIM3a MOBEICHUS U HEHPOKOTHUTUBHBIX MTPOIECCOB;

- HaBBIKAMU OCBOCHHUSA 00JIBIIOr0 00beMa HHPOPMALIUY;

- HaBBIKaMU HaXO0XKJICHUs HEOOX0JMMON HelipoOronorudeckoi nHpopmauu B IHTEpHETE;
- HaBBIKAMHU Pa0OThI HA HEHPOOUOIIOTUIECKOM 000pPYIOBaHHH;

- HaBBIKAMHU PabOTHI C TIOBEICHUEM KUBOTHBIX;

- HaBbIKaMH aHaJIn3a SKCIICPUMCHTAJIbHBIX TdHHBIX.

TeMbl U pa3jeiibl Kypca:
1. Meroas! HElipOHAYK.

Metonbl U3y4eHUsT aKTUBHOCTH OTAEJIbHBIX HEMPOHOB. Perucrpanus MMITyJIbCHOW aKTHBHOCTH
HEUPOHOB. MyJIbTHANEKTPOIHASA perucTpamus. Peructpamus MeTaboInueckod U TeHeTUUECKOU
AKTUBHOCTH HEWpOHOB. CTUMymsinus ydacTKOB Mo3ra. JlokajabHbIE MOBPEXKIACHHUS MO3Ta.
['eneTnvecku M3MEHEHHBIE )KMBOTHBIC. HEeMHBAa3UBHBIE METOJIbI MU3YyUEHUS] aKTUBHOCTH IIEJIOTO
Mo3ra. OnekTposHnedanorpadus. Cesi3aHHbBIC c COOBITUSMU MOTEHITUATBI.
Marunurtosnnedanorpadus. I[losutpoHHo-aMuccuonHass Ttomorpadus. SnepHas MarHUTHas
pe30HaHCHasT HMHTpPOCKONUsA. [IpUHIMN «BBIYUTAHUS» HW300pPAKEHHH B KOMIIBIOTEPHOM
ToMorpaduu.

2. KoHuektoMm mo3ra.

OcCHOBHBIE OT/IENIBI MO3ra 4YeJOBEKa: MPOJOJITOBAThIM MO3T; 3aJHUN MO3T; CPEIHUN MO3T;
IIPOMEKYTOUHBI MO3T; KOHEYHBIH MO3T, MO3Ke€4oK. Jlonmm KoHeuHoro mosra. ['mmmoxami.
Heokopreke. CTpykTypHO-QYHKIIMOHANBHBIM TOaXx04. CTPYKTYpHBIE CBSI3H MEXKIY 30HAMU
Mo3ra. DYHKIHUOHAIBHBIE CBSI3M MEXIY 30HaMH Mo3ra. KOHHEKTOM Ha KJIETOYHOM YpPOBHE.
Konnekrom Ha wmakpoypoBHe. llonsitue mnmactuuHoctu. IIpecuHanThdeckasl IMIaCTUYHOCTD.
[Tocrcunantrueckas  miactuuHocTh.  CeHcutmzanus. @Dacunurtanms.  JlonroBpeMeHHbIE
MoTeHIManuA u nenpeccusi. AKTuBHOCTh NMDA-penentopos.

3. HelipoHn: cBoiicTBa, CTpO€HUE, aKTUBHOCTb.

Hetipon kak cTpykTypHast 1 QyHKITMOHAIbHAS €IMHUIIA MO3Ta. DIIEKTPUUECKHE CBOMCTBA JKHUBBIX
KJIETOK. MeMOpaHHBIN MOTeHIMal: MeMOpaHa, KaHallbl, HOHBI. [loTeHIMan neicTBUs, aKCOHHBIN
xonmmuk. Ilpomeccst  obparnoro pacnpoctpanenus. BIICIT wu  TIICII. KomugectBo
HelipomennatopoB. CuHTe3 HelpoMenuatopoB. KBaHTOBas T€OpHs CHHANITUYECKOM IEpeaadn.
Huszkomonekynsipasie Menaropel. Heitponentuapel. PacTBopumble rasel. [lnomanbs KoHTakTa,



BEJIMYMHA AKTUBHOM 30HBI. COBMEILIEHHE HEMPOMeANaTOpOB. BapruaHThl KOMMYHHUKAIIMN MEXKIY
kinetkamu. Jluddysnas mepemaua curnama. Mopenu cromnoBepa. OCOOCHHOCTH TIHABbHBIX
KJIETOK. THUIIBI INIMaNbHBIX KJIETOK. ['opMOHBI. DKcnpeccus reHoB. TpaHCKpuIus, TpaHCIsALuUs.
HccnenoBanust  AjuieHOBCKOro MHCTHTYyTa. @DyHkumum OenkoB B HelpoHax. CuHTe3
HU3KOMOJIEKYJISIPHBIX ~ MeauaropoB. CuHTe3 HelponentuaoB. TpaHCHOPT MeAUaTopoB.
AHTepOrpagHblil U peTporpaanslii Tpancnopt. BeicBoOoxaenue menuatopoB: SNARE rumotesa.
VY nanenue menuatopoB. Penientopsl Ha MeMOpaHe.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3UKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Komnbrorepnasi rpadpuka

Heab AMCHUNIMHBI:

- OCBOCHHME CTyACHTaMH (yHIAMEHTAIbHbIX 3HAaHWA B O0JACTM MaTeMaTHYECKUX U
KOMITBIOTEPHBIX METOJ0B 00pabOTKM M300pakeHH, M3ydeHHe cucTeM HU(poBoil 0O6paboTku
U300paKeHMi, CPEACTB KOMITBIOTEPHOH rpadku U MyJIbTUMEINA.

3agauu AMCHUIINHBIL:

- (hopmupoBaHue 0a30BBIX 3HAHUH O IEAX U MecTe rpaduuecKoro npeacTaBIeHus nHPOopMaIuu
B HAyKE€ U TEXHUKE;

- OBJIAICHHUC TCXHOJIOTUAMHA, AJITOPUTMAMH U MCTOAAMH KOMHBIOTepHOﬁ l"pa(bHKPI u O6pa6OTKI/I
l"pa(bI/I‘IGCKI/IX " MYJIbTUMCINA O6’beKTOB;

- 3HAKOMCTBO C HauOoJiee M3BECTHBHIMH MPHUJIOKECHHUSAMHU B 0O0JACTH BHU3YyaIM3allMHd HAYYHBIX
JAHHBIX, KOMITBIOTEPHON TpaguKu 1 00pabOTKH N300paKEHHIA.

ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00YyYeHHS MO TUCHHUILINHE (MOAYJII0)
B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOMKHBI

3HATh:

- MECTO U POJIb OOIIKX BONPOCOB HAYKH B HAYUHBIX UCCIIEIOBAHUSIX;

- COBpPEMEHHBIE TIPOOJIEMBI TPUKIIAIHON MaTeMAaTUKN i HHPOPMATHUKH B 00JIACTH KOMITBIOTEPHOM
rpadukuy;

- OCHOBHBIE pa3/iesibl UHPOPMATUKU B 001aCTH KOMIIBIOTEPHON TpayKy;

- MCTOJBbI U aJITOPHUTMBI, UCITIOJIB3YEMBIC JIJIA 06pa6OTKI/I H306pa)I(GHHI>'I W BU3yaJIM3allMul JaHHBIX.

yMeTh:

- 3(1)(1)6KTI/IBHO HCIIOJIb30BaTh Ha MPAKTUKE TCOPCTUYCCKHUE KOMIIOHCHTBI HAyKW:. ITOHATHUA,
CYXKACHUSA, YMO3AKIIOYCHU A, 3aKOHBI;

- 3(1)(I)CKTI/IBHO HUCIIOJIB30BaTh I/IH(I)OpMaI_II/IOHHBIe TCXHOJIOTUU U KOMIIBIOTCPHYKO TCXHUKY IJIA
JOCTHIXCHUA HCOGXOI[I/IMBIX TCOPCTUUCCKHUX U TPUKIIAJHBIX PE3YJILTATOB;

- pemaTh 3aJa4y M0 BU3yaJu3aluu U 00paboTKH rpaduueckoit HHGOpMai U MyJIbTUMEANA.



BJIAJ1€Th:

- HaBbIKaMU PCIICHUA IMPAKTUYCCKUX 3aJ1a4 B obnactu KOMHBI-OTGpHOﬁ Fpa(bI/IKI/I.

TeMbl U pa3jesibl Kypca:
1. Busyanu3zanusi JaHHBIX B HAyKE U TEXHUKE.

[Tpumepsl BHU3yanM3alliu JIaHHBIX: 00pabOTKa MYJIBTHCICKTPAIbHBIX H300pKEHUN IS
pacmo3HaBaHus TekcTa B nanmumiicecte Konekca Apxumena, kaprorpaduieckoe mpeacTaBleHue
OCHOBHBIX MEPEMEIIEHUM W YHCICHHOTO COCTaBa HAIOJICOHOBCKOW apMuu B OTeyeCTBEHHOMU
BoiiHe 1812 r., aHanu3 HM3MEHEHMH HOYHBIE OTrHEH 3eMJIM II0 JAHHBIMM JHCTaHLIMOHHOIO
30H/IUPOBAHUA.

2. N30panHble NPUTIOKEHUS.

TexHoorMuecKue MOaXO0Abl s co3aanus BuaeocteH; texuonorus SAGE (Scalable Adaptive
Graphics Environment); ocHOBHBIE TIpOTpaMMHBIE KIHEHTHI 115 cpeabl SAGE.

[loHATHE MHOrOMAacITAOHOW MUPaMUABI; 0030p CYHICCTBYIOIIUX TEXHOMOTHU: Zoomify,
Microsoft DeepZoom, Microsoft World Wide Telescope; dopMarbl M CepBHCHI MHPaMHUT
U300paKEHHUIA; TPOTPAMMBI JUISI CO3/IaHUS ITUPAMUJT; TIPHIIOKEHHSL.

MS DeepZoom, Pivot; Bed-cepuc Gigapano; BupTyasibHas kaptuHHas ranepes Google Prado;
paspexennble obnaka Touek B Microsoft Photosynth; xaprorpaduyeckme cepuce Google,
Microsoft, Yandex.

[Tpoextsr Stanford Weather Spark, Berkeley Chrono Zoom, «MamuHbl BpeMeHHU» Ha KapTax
Google Earth u B Buneonupamugax YHausepcureta Carnegie-Mellon «MammHbl BpeMeHN».

3. TexHoNOrMN KOMIBIOTEPHOM Irpaduku 1 06pabOTKH N300pakeHUil.

Monenn u Qopmarbl JAaHHBIX HCIIOJIb3YyEMbIE [UIsI BHU3YyaJU3allMU: CBS3aHHbIE TaOIUIIBI
(pensiuMOHHAs MOJIeNb), BEKTOPHbIE U PACTPOBbIE M300pakeHUs (TUCTOTPaMMbl M 1IBETOBBIE
IIPOCTPAHCTBA), MHOTOMEPHBIE MAaCCHUBBI JaHHBIX (TMIIEPCIEKTPAJIbHbIE JaHHBIE), METaJaHHBbIE.

MS Excel, Gimp u Adobe Photoshop, Gnuplot, ImagelJ, ParaView, Vis5D u 1.11.

Pacrepuzanusi BEKTOPHBIX NaHHBIX; BHIOOPKH, MOAMHOMKECTBA M CEUEHHS; MPOCTPAHCTBEHHBIC
npeoOpa3oBanHus (CABUTH, TOBOPOTHI); U3MEHEHUE MacIlITa0a U MHTEPIOJIAIINS; K3MEHEHUE 1[BETa
U SIPKOCTH; CBEPTKA U KOPPEIIALIHS; C)KATHE H300paKEHUH.

QunpTpanysl U BeUBIET-IpeoOpa3oBaHus; BHIOOP MHopora ais OMHapU3alMH U300paKEHMHIA;
BBIIEJICHUE CKAYKOB U JIOKAIbHBIX OKCTPEMYMOB; IIIYMOIIOHM)KEHHE U  PpacIIMpEHUE
JMHAMUYECKOT'0 IMana3oHa; JIOKAIbHbIE IECKPUIITOPHI M TAHOPaMHas CKJIeHKa; MaTeMaTH4ecKas
MOpPGOJIOTHS U TPaAHYJIOMETPHSL.

NetCDF u HDF; Java2D u 3D, VisAd; OpenCV; IDL u Matlab.



MS Windows, X-Windows, Qt; OpenGL u DirectX; CUDA u OpenCL. Flash u Silverlight;
HTML5; WebGL.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

KpaTHble MHTerpaJibl 4 TEOpHs MOJIA

Heab AMCHUNIMHBI:

- (dopmupoBaHue 0a30BBIX 3HAHWH 1O MATEeMATUYECKOMY aHAIW3y I JallbHEHIIero
UCIIOJIb30BaHUS B JPYrUX  O0JIACTSIX  MareMaTUYecKoro 3HaHUS W JIUCHMIUIMHAX
€CTECTBEHHOHAYYHOI'O COJICPKAHMUS;

- q)OpMI/IpOBaHI/IC MaTeMaTHYECKOM KYJbTYPbI, UCCICAOBATCIILCKUX HABBIKOB U CIIOCOOHOCTH
IMPUMCHATDb 3HAHHA HA IIPAKTHUKE.

3agauyd IUCHUILINHBI:
— ¢opMHpoBaHue Y 00yJaroIuXcst 0a30BbIX 3HAHUN 110 MATEMATHUYECKOMY aHAIH3Y;

— (opmupoBanue 00IIEMAaTEMATHIECKON KYIBTYPhI: YMEHHE JIOTUIECKH MBICIUTH, TPOBOIUTH
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPKJICHHUM, YCTAHABIUBATD JIOTUYECKHUE CBSI3U MEXKIY OHATUSIMY;

— (1)OpMI/IpOBaHI/IC YMCHI/II‘/'I U HAaBBIKOB IPHUMCHATH IIOJYUYCHHBIC 3HAaHUA IS PCIICHUA
AHAJIMTUYCCKUX 3ala4, CAMOCTOATCIIbHOTO aHAJIN3a ITOJTYUYCHHBIX PE3YJIbTATOB.

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

- OTIpeJIeNIEHNE U CBOMCTBA TEH30POB U BHEHIHUX ()OPM, TEH30PHBIE ONlepalIiK, TEH30PHBIN 3aKOH
npeoOpa30BaHUs KOOPIUHAT;

- OmnpeeNeHHe U OCHOBHbIE CBOHCTBa AuddepeHuuanbHbIX (OpM, KPUBOJIMHEHHBIX U
MOBEPXHOCTHBIX MHTErpajioB OT (opM, BHEUIHero auddepeHnmana GopMbl, oOLIyI0 Teopemy
Crokca;

- CBOICTBa pOTOpa U AUBEPreHIIMN BEKTOPHOTO MOJIs, Kiaccuueckue ¢popmyisl I'puna, Ctokca u
Octporpaackoro — I'aycca; OCHOBHbIE CBOMCTBa ()YHKIIMOHAJIBHBIX PSIOB M HECOOCTBEHHBIX
WHTErPAJIOB, 3aBUCAIIUX OT IAPaMETPOB, TEOPEMBI O PABHOMEPHOU CXOMMOCTH ¥ aHAJTUTUIECKHE
CBOICTBAa paBHOMEPHO CXOJAILIMXCS PSIIOB U UHTETPAJIOB;

- TEOpEMY O CXOOUMOCTH CTENEHHBIX psloB, Teopemy Komm — Anamapa, cBoiicTBa
AHATUTHUYECKUX (PYHKLUI; TEOPEMBbI O CXOAMMOCTH M PABHOMEPHOM CXOJUMOCTH pAoB Dyphe,
teopemy Deiiepa, Teopemsl Beliepmrpacca o npubiamkeHy QyHKIMI MHOTOWIEHAMH; CBOICTBa
npeodpaszoBanus Oypoe;



- TeopeMy oOpaieHus: npeodpazoanust Pypbe; onperereHne, OCHOBHBIE CBOWCTBA U MPUMEPHI
0000IIeHHBIX (PYHKITHIA.

yMeThb:

- OCYHICCTBJIAATb OCHOBHBLIC OIICpalMu € TCH30paMW W BHCUIHHUMHU (1)0pMaMI/I, BBIYUCIIATh HX
KOOPJAMHATHI; HAXOAUTh KPUBOJIMHEHHBIC U TOBEPXHOCTHBIE HHTETPaJIbl OT AU depeHnnanbHbIX
¢dbopM, BEIUUCIIATH BHEITHUM Ju(depeHna, noib3oBarbes popmynoit CTokca;

- HaXOJUTh JUBCPICHIHUIO MU POTOP BEKTOPHOI'O IT0JIA; MCCICIOBATH (bYHKI_II/IOHaJ'II)HBIe pAdAbl 1
HECOOCTBEHHBIE HHTErpajibl, 3aBUCAIINUEC OT IIapaMETpOB, Ha IMOTOYCYHYHO W PABHOMCEPHYIO
CXOOUMOCTD,

- BBIYMCIISATH PAJUYC CXOIUMOCTH CTEIIEHHOTO psiia, pasiaraTb QyHKIUIO B psg Dypbe u
UCCJIEIOBAaTh €r0 CXOJMMOCTb, BBIYHCIATH NpeoOpazoBanue Dypbe, HAXOJUTh MPOU3BOHBIC
0000IIEHHBIX (PYHKITHIA.

BJIa/1eTh:

- TEH30PHOH anreOpoii U1 ee MPUMEHEHUS B aHau3e U pusuke, ammapaTroM auddepeHnantbHbIX
dopM, KPHUBOJMHEHHBIX M TOBEPXHOCTHBIX MHTETPAJOB M BHEIIHUX IPOU3BOAHBIX U €ro
NPUIOKEHUSAMH B TG PEpeHIINATBHBIX YPAaBHEHUAX H TEOPETUIECKON (PH3HKE,

- TeopI/Ieﬁ (bYHKI_II/IOHaJ'ILHBIX PAOOB U HECOOCTBEHHBIX HHTCTPaJIOB, FrapMOHHUYCCKUM aHAJIN30M U
ICPBBIMU ITOHATUAMHA TCOPHUHU 0606H_IeHHBIX q)YHKHHﬁ, HUX IIPHUITIOKCHUAMMU.

Tembl U pa3ensl Kypca:
1. Ten3opHas anredpa U BEKTOPHBIN aHAIN3.

TeH30pHbIE MPON3BENCHUS INHEWHBIX IIPOCTPAHCTB. Y HUBEPCATBHOCTD TEH30PHOTO YMHOXKEHUS.
OO6mue TeH30pHBbIE omnepauuu. JIuHeilHble OTOOpa)keHUs M NOJWIMHEHHblE (YHKIUU Kak
IIPUMEPBI TEH30POB.

Tenzops! Tuna (p,q). Onepanuu Hajx TeH30paMu. TeH30pHBIN 3aKOH NMPeoOpa30oBaHusl KOOPIUHAT.

Buewnue ¢popmel. BHeniHee ymHOkeHuE GOpM U €r0 CBOICTBA.

Buemune (1)0pr1 B €BKIIMJOBLIX ITPOCTPAHCTBAX. CKaJ’IHpHOe YMHOXCHUC TCH30POB U BHCIIHUX
q)OpM. I[eTepMI/IHaHT 1 00beM OPHUCHTHUPOBAHHOI'O IMapaJlJICJIICITUIICAA.

OrnepaTop Xo/aKa 1 €ro CBOKWCTBA.
TeH30psl B pU3MKE U MEXaHUKE.

KpuBosuHeiiHbIe ¥ TOBEPXHOCTHBIE MHTETPaJIbl KaK MHTErpaibl OT AU epeHInalIbHbIX (OopM.
Juddepenumanbapie GopMbl Ha KPUBBIX, TOBEPXHOCTSIX U B 00J1ACTAX TPEXMEPHOTO €BKJIMI0BA
npoctpancTBa. OrpanudeHue Gopm.

WnTerpupoBanue u BHewHee nuddepenuuposanue popm. Gopmyna Crokca.



Ces3p quddepeHnnanbHbIX GOPM € BEKTOPHBIMU MOJIAMHU. JIMBEpPreHIMs U poOTOp, NOTOK U
mupkymsnus noist. Knaccuueckue dopmynsl ['puna, Ctokca u Octporpaackoro — ["aycca.

2. OyHKIMOHAJIbHBIE IPOCTPAHCTBA U 0000IIEHHBIE (DYHKIINU.

HopmupoBanubie 0ecCKOHEYHOMEpPHBIE MPOCTpaHcTBa. CXxoauMocTh. JIMHEHHO HE3aBHCHUMBIEC U
IIOJIHBIE CUCTEMBI.

OyHKIMOHAIbHBIE TPOCTPAHCTBA M TOJHbIE cucTeMbl (GyHKiuA. [lonHble M HemoJHbIE
MIPOCTPAHCTBA.

EBxinnoBsl npoctpancTBa. Hopma B €BKIMA0BOM ITpocTpaHcTBE. T0OXKIECTBO apajuieaorpaMmma.

OpTtoroHanbHbie cucTeMbl. OpTOroHaIu3aIus.

Hawunyumee npubnmkeHrne BeKTopa eBKIN0Ba MPOCTPAHCTBA TMHEHHON KOMOMHAIIMEH BEKTOPOB
oproroHanbHoi cucrembl. HepaBenctBo beccens.  [lonHOTa OpTOTOHANBHON CHCTEMBI.
PaBenctBo Ilapceais. 3aMKHYTbIE OPTOTOHANbHBIE cHUCTEMBbI. [loJHBIE EBKIIMIOBBI
MPOCTPAHCTBA M CBOMCTBA OPTOTOHANBHBIX CHUCTEM B HHUX. M30MOPQU3M EBKIHIOBBIX
IIPOCTPAHCTB.

ITonHOTa CHCTEMEI anre6pa1/1quKHx U TPUTOHOMCTPUYICCKHUX MHOT'OYJICHOB B IPOCTPAHCTBE Q

[TpoctpanctBo D. O600mennsie pynkuuu. [Ipumepsl. PerynspHbie U CHHTYNIsIpHBIE 0000IIIEHHBIE
byHKIHH.

[TpousBoiHBIE 0000IIEHHBIX (YHKITHIA.

[IpoctpanctBo IlIBapma. O60o0menHble GyHKIMH yMepeHHoro pocta. [IpeoOpaszoanue Dypne
000011IeHHBIX (PYHKIIUI YMEPEHHOTO poCTa.

3. OyHKIMOHAIBHBIE PAIBl M HECOOCTBEHHBIE HHTETPANbI, 3aBUCSIIME OT I1apaMeTpPOB.
Crenennsle psaabl, paasl Pypbe u npeodpasoanue Oypee.

CDYHKI_[I/IOHEUIBHLIC PAABI. IToToueunas u paBHOMCPHAA CXOAUMOCTD.

[Tpusnaku paBHOMEpHOI cxoaumocTu. CBOMCTBA PaBHOMEPHO CXOIALIMXCA (YHKIIMOHAIBHBIX
PAIOB.

HecoOcTBeHHBIC HWHTCIpaibl, 3aBUCAINIUC OT IIapaMCTPOB. IloToueunas wu paBHOMCpPHAA
CXOAUMOCTB.

[Tpu3Haku paBHOMEPHON CXOAMMOCTH. AHAJIUTUYECKUE CBONCTBA PaBHOMEPHO CXOJSIIMXCS
uHTerpanoB. B- u I'- Gynkium.

Crenennsle psnabl. Pagnyc cxogumoctu. @opmyna Ko — Anamapa. AHanmuTHuecKue QyHKIUH.

Panst @ypee. Teopemsl 0 cxoaumoctu psaaoB Pypee. Teopema Deliepa.
Teopemsl Beliepmitpacca o npuOinKeHNN HEPEPHIBHBIX (QYHKINI MHOTOWJIEHAMHU.

[TpeoOpaszoBanue Oypne. Dopmyna obpamenus. CoiicTBa mpeodpazoBanus Oypoe.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

JluHeiinas ajaredopa

Heab AMCHUNIMHBI:

- OCBOCHHEC CTyJAeHTaMH (YHIAMCHTAIbHBIX 3HAHUW B 00JaCTH JMHEWHON anreOpsl U
AQHAJIMTUYECKON r€OMETPUH;

- M3yYCHHUE CIOCOOOB peIIeHUsl 3aJad METOJAaMH JIMHEWMHOW anreOphl U aHaTUTHYECKON
TEOMETPHUH.

3agauyd AUCHUILINHBI:

- (hopmupoBanre 6a30BBIX 3HAHUN B 00JIACTH JIMHEIHOW anreOphl U aHATUTUYECKON FeOMETPHH
KaK JUCHUIUIMHBI, HWHTETPUPYIOMICH OoOIeMaTeMaTHYecKyl0 IOATOTOBKY  MPUKIIATHBIX
MaTeMaTUKOB M (U3MKOB M 00ECleyuBaIONIeii TEXHOJIOTUYECKHE OCHOBBI COBPEMEHHBIX
WHHOBAIIMOHHBIX C(ep AesITeNbHOCTH;

- 00y4yeHue CTYICHTOB MPUHIIUIIAM PUMEHEHHS OCHOBHBIX MOHATUI JTUHEHHOHN anreOpshl.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00YYeHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOMKHBI
3HATh:

- OCHOBBI TEOPUM JIMHEHWHBIX IIPOCTPAHCTB, OINPEACIICHHS W CBOWCTBA IMOANPOCTPAHCTB, HX
0a3ucoB, CyMMBbl U IepeceueHus, MeToj] laycca pelieHus CUCTeM JIMHEHHBIX YpaBHEHUH,
CBOMCTBA CJIOKEHUS W YMHOXKEHHUs MaTpHl, OIPENEJICHHE U CBOMCTBA paHra W ONpPENeIUTEeNs
MaTpHIbl, CBOMCTBA KOMIUIEKCHBIX YHCEIT,

- OTIpe/ieNieHne IMHEHHOro 0TOOpakeHusl, CBOICTBA ero sApa U obpasa, onpeielieHue U CBOMCTBa
COOCTBEHHBIX 3HAUY€HUI, COOCTBEHHBIX U KOPHEBBIX BEKTOPOB, TEOPEMY O >KOPJaHOBOU (opme
oreparopa, onpezeseHue U CBOICTBa OMITMHEMHBIX U KBaIPaTUUYHBIX (OPM;

- TeOpeMy O KaHOHHYECKOM BHUJE KBaJIpaTHUHOM (OpMbI, 3aKOH HMHEPIHH, OIpeaeTeHHe
3HAKOOMNPEIEICHHOMN 1 3HaKonepeMeHHO! (opMbl, kputepuil CuiibBecTpa;

- OIpCACIICHUC CBKJIWAOBA IIPOCTPAHCTBA, OCHOBBLI MHOFOMCpHOﬁ €BKJIMJIOBOM TCOMCTpHUH,
CBOMCTBaA CaMOCOIIPSI’)KCHHBIX, YHUTAPHBIX U OPTOTOHAJIBHBIX OIICPATOPOB, CBOMCTBA OMIIMHEHHBIX
" KBaJAPATHUYIHBbIX (I)OpM B CBKIIMAOBBIX IPOCTPAHCTBAX.



yMeThb:

- pelIaTh CUCTEMBbI JINHEHHBIX YpaBHEHUH, HAXOIUTh 0A3UCHI M Pa3MEPHOCTH MOANPOCTPAHCTB, UX
CyMM U IIE€pECEUYEHHH, BBIIMCBHIBATH MATPUILy JIMHEHHOTO OIlEpaTopa, HaXOJUTh COOCTBEHHBIE
3HAYCHUS U COOCTBEHHBIE BEKTOPHI;

- NPUBOJIUTH MATPHUIly oOIlepaTopa K >KOpJaHOBOWH ¢dopMe, HAXOAUTh KAHOHMYECKUN BUJ
KBaJIpaTUUHOM QOpMBI, Ucclea0BaTh (HOPMY Ha 3HAKOOIPEIEICHHOCTh;

- OoIpcaciIATh KaHOHHWYCCKUI BUJ OPTOIrOHAJIBHOI'O, YHHUTApPHOIO W CaMOCOIIPS)KCHHOI'O
oreparopa, MNPUBOJUTH KBAaIpPaTUUYHYI0 (GOpMY K TJIaBHBIM OCSM  OPTOTOHAJIBHBIM
IpeoOpa30BaHUEM.

BJIAJ1€Th:
- allrapaTroM MaTpul 1 JIMHEHHBIX ypaBHeHI/Iﬁ H €ro IMPHUJIOKCHUAMU,

- METOJIaMU TEOPHUH JIMHEHHBIX OMEPaTOPOB U KBAAPATUYHBIX (POPM.

TeMbI U pa3jeiibl Kypca:
1. AHanuTHYecKas TeOMETPUS U BEKTOPHAs anreopa.

OcHOBHBIC TOHATHS JIMHEHHOW alreOphl M aHATUTHYECKOW reoMerpuu. CUCTeMa KOOPAWHAT,
KOOPJMHATHOE IIPOCTPAHCTBO.

2. bununeiiHpie U NOTyTOpaTMHEHHBIE (POPMBIL.

bununeitnsle ¥ kBagpaTuuHble (opMbl. CUMMETPHUYHBIE, KOCOCUMMETPUYHBIE U 3PMUTOBBI
¢dopMbl. OpTOroHaILHOCTH B CMbIcTE (HOpM. SIApo M HEBBIPOXKIEHHOCTH (KOCO)CUMMETPUYHOMN
¢dopMbl. PaznoxeHne mpocTpaHCTBA B MPSMYI0 CyMMY MOJIPOCTPAHCTB, OPTOTOHANBHBIX B
cmeiciie  gopMm. Meron Jlarpamxka mnpuBeAeHUsST K CyMMe KBaapaToB. Teopema SkoOwu.
[TonoxxutenbHO M OTpHUIATENBHO onpeneneHnbie popmbl. Kpurepuit Cumibsectpa.

3. bunnHeiHble U noayTOpanuHeHble GOPMBI B €BKIIMIOBBIX TPOCTPAHCTBAX.

bununeitnsle W KBaapaTHuHble (GOpPMBI B EBKIUIOBBIX MpOCTpaHCTBax. IlpuBeneHue K
KaHOHMYECKOMY U HOpMaJbHOMY BHAaM Napbl GOpM, OJJHA U3 KOTOPBIX 3HAKOOIpeIeIEHHA.

['maBHBIE OCH U COOCTBEHHBIE YHCIIA.
4. EBKIMIOBBI M YHUTApHbIE IPOCTPAHCTBA.

EBxnuaoBsl npoctpanctBa. Onpenenenue u npumepbl. HepaBencrBa Komm--bynsikoBckoro u
TPEYTOJIbHUKA. OptonopmupoBanHbie  0azucel. OproroHanuzamus [ 'pama--IlImunra.
[TonmpocTpaHcTBa U OpPTOrOHaNbHBIE AOMONHEHUs. M3omMopdu3M eBKIMIOBBIX MPOCTPAHCTB.
Marpuna I'pama. OO0wBéM $n$-mepHOoro mapamrenenumnena. YHHTapHBIE POCTPAHCTBA.
bununeiinsle, nmogyTopainHeiiHbIe U S3PMUTOBBI (POPMBI. IPMHUTOBO CKAJSIPHOE MPOHU3BEICHUE.
IToampocTpaHCTBa U OPTOTOHAIBHBIEC TOIIOJHEHHUS.

5. KpuBbie BTOpOro nopsijka Ha IJIOCKOCTH.



KBagpatnunas ¢opma kpuoil Broporo nopsiaka. [Ipusenenue ¢Gpopmbl K KAHOHUYECKOMY BUY.
Knaccugukanuss KpUBBIX  BTOPOrO  MOpSAKA. ODJUIMIOTUYECKUN, TUNEpPOOTHYECKUd U
napaboJIMYeCKUl cllyyau.

6. JIuneitnbie 0TOOpakeHUS TMHEWHBIX IPOCTPAHCTB.

Jlunelinpie omeparopsl, ompeaeieHne U cBoicTBa. SAmpo m obpa3. SAapo m obpas omeparopa.
Martpuua oneparopa, ee U3MEeHeHue Mpu 3ameHe 6a3ucoB. MizoMopdu3m TMHEHHBIX TPOCTPAHCTB.
JluneiiHble omepanuy HaJl OTOOpaXEHUSMH, KOMIIO3ULIMSA (IIPOU3BENIEHUE) OIEPaTOpPOB.
JluneiiHble onepaTopsl, 1eHCTBYIOIINE B OJTHOM MPOCTPAHCTBE.

XapakTepUCTUYECKUII MHOTOWIEH. XapaKTEpUCTUUYECKOE YypaBHEHHE, COOCTBEHHBIE uHCIa U
COOCTBEHHBIE BEKTOpbI. YCIIOBUS NPUBEACHHUS MaTpULbl OIEpaTopa K JUaroHaJbHOMY BHUAY.
AHHynupyroue MHOrowieHsl. Teopema ['amunbroHa--Kanu.

7. Jlu"eitnpie TpOCTpaAHCTBA.

JInHeliHbIE TOAIPOCTPAaHCTBA, IPUMEPHI U CBOMCTBA. lIepeceduenne u cymma noAnpoCcTpaHCTB, UX
corcrBa. Ilpsmas cymma mnoampocrpaHcTB. Teopema O pasMEpPHOCTH CYMMBI  JIBYX
HOANPOCTPAHCTB.

8. MaTpuIlbl ¥ CUCTEMBI JINHEUHBIX YPAaBHEHUM.

Matpuubl 1 BekTopbl. CIIO)KEHHE M YMHOXEHHE Ha YHUCIO, CBOMCTBA JIMHEHHBIX OINEpaLUM.
JInHeliHasg 3aBUCHMOCTb MaTpull. YMHOXXEHME MaTpHIl, €ro cBoWcTBa. MaTpuyHas 3anuch
CHUCTEMBI JINHEVHBIX YPABHEHUM.

9. OnepaTopLI B CBKIIMAOBBIX U YHUTAPHBIX ITPOCTPAHCTBAX.

ConpsokeHHbIM omepaTtop U ero cBoiictBa. CamocomnpsikéHHble omnepatopbl. CoOCTBEHHbIE
3HAYEHUS U COOCTBEHHBIE BEKTOPBI CAMOCOIPSHKEHHBIX OMIEPATOPOB.

IIpuBeaeHre MaTpUIIBI CAMOCONPSHKEHHOTO ONEepaTopa K IUaroHaAIbHOMY BUAY.

OpTOFOHaJ'ILHHe U YHUTAPHBIC npe06pa30BaHI/I;1. CoOcCTBeHHBIC 3HAYCHUS W COOCTBEHHBIC
BCKTOPBI OPTOTOHAJIBHBIX U YHUTAPHBIX HpeO6pa3OBaHHﬁ.

KaHoHuueckuii Bl MaTpull OPTOTOHAJIBHBIX U YHUTAPHBIX MpeoOpa3oBaHUil.
10. IToBepXHOCTH BTOPOTO MOPSAJIKA B IPOCTPAHCTBE.

KBanpatuunas ¢opma nmoBepxHOCTH BTOporo nopsjaka. IlpuBenenune GopMmbl K KAHOHUYECKOMY
Buay. Knaccudukanus noBepxHocTeil BTOporo nopsaxa.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3HKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

MartemaTu4ecKue MoeJ I CHHXPOTPOHHOIO H3JIy4eHHs M Y3KHX NYYKOB

Heab AMCHUNIMHBI:

- ocsoerne Mmerona BKDB ¢ xommiekcHbIMH (pazaMu M €ro NPUMEHEHHsS Ui aHAJTUTHKO-
YUCJIICHHOT'O MOJEIMPOBAHNS TPAEKTOPHO-KOT€PETHBIX COCTOSHMIM, FayCCOBBIX IIyYKOB B 3a7a4ax
(GU3MKN KOHJCHCUPOBAHHOTO COCTOSHHS W (PM3MKH IUIa3Mbl U B TEOPUH CHHXPOTPOHHOTO
U3IIy4ECHHUS.

3agaum IMCHUILIMHBI:
- m3ydenne ocHoB MeTos1a BKb ¢ komruiekcHbIME (hazamMu (TeOprUr KOMIUIEKCHOTO POCTKA);

- ocBoeHUE 3(PGEKTUBHOTO Crocoda MOCTPOCHUS JOKATM30BAHHBIX BOJM3HM TJIAJIKUX KPUBBIX
ACUMITTOTHYCCKUX PEIICHUH CTAIlMOHAPHBIX U HECTAIIMOHAPHBIX 33]1a4 (TPAEKTOPHO KOTEPETHBIX
cocTostHMi) ¢ momotbio MeTona BKB ¢ kommuiekcHbIME dazamu;

- U3y4YeHHEe 3aa4 (PU3MKHU IUIa3Mbl U KOHJECHCUPOBAHHOIO COCTOSIHUA (HampuMep, ypaBHEHUE
Hupaka s rpadena, ypaBHeHHE IJIa3Mbl B TOKaMake, CHHXOTPOHBI, OHAYISATOPHI W TIp.) B
KOTOPBIX MPUMEHUMO aHAJUTUKO-YUCIIEHHOE MOJECIIMPOBAHNE PACCMATPUBAEMBIM METOIOM.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCHUIJIMHE (MO1YJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOIKHBI
3HATh:

- TEOPHIO ACUMITOTHYECKUX pelieHnit  JIMHEHHBIX T depeHInaIbHbIX u
nceBaoauGhepeHIMaTbHBIX YpaBHEHUN C KOMIUIEKCHOHM (a30il, uMeromiell HeoTpUIaTeIbHY0
MHUMYIO YacTh, M CBSI3aHHBIE C HEH TEPMUHOJIOTUIO U T€OMETPUYECKHE OOBEKTHI: U30TPOIHbIE
MHOT000pa3usi ¢ KOMIUIEKCHBIM pPOCTKOM, (yHKuIMIO AeiictBust (¢aza), mepectpoiika ¢asbl,
AKOOMaHBI U aMIUIUTY/IbI;

- OCHOBBI TCOpHU KAHOHHUYCCKOI'O0 OIcparopa MacnoBa Ha HU30TPOITHOM MHOTOO6pa3I/II/I C
KOMIUJICKCHBIM  pPOCTKOM, IIpaBUJia KBAHTOBAHHA, TOHATUC HHJACKCA, WHBAPHUAHTHOCTDH
HU30TPOITHOTO MHOFOOGpHSI/I}I C KOMIIJICKCHBIM POCTKOM;

- B3aUMOCBSI3b MEXIY WHBAPUAHTHBIM KOMIUIEKCHBIM POCTKOM B TOUYKE M OCHUJUIATOPHBIM
NpUOIHKEHUEM;

- OCHOBBI KJIACCUYECKOM M KBAaHTOBOM TCOPHUU CUHXPOTPOHHOI'O U3JTYYCHHUA.



yMeThb:

- TPUMEHSTh TEOPUI0 KOMIUIEKCHOTO pocTKa mis 3(PPEKTHBHOTO aHAIUTHUKO-YUCICHHOTO
MOJICJIMPOBAHUS HECTAllMOHAPHBIX PEUIEHUM (raycCoBbl ITYYKH), CTAlMOHAPHBIX pPEILIECHUN
(rayccoBbl MAaKeThl) U PEIICHUH, JTOKAIU30BaHHBIX BOJIM3M 3aMKHYTBIX MHBAPUAHTHBIX KPUBBIX
(CBA3aHHBIX COCTOSIHUI) B pa3IMUHBIX 33/1a4aX MaTeMaTUYeCKON (PU3UKY;

- HPUMCHATH TCOPHIO KOMILUICKCHOI'O pPOCTKa JIA MOACIUPOBaHHA CBA3AHHBIX COCTOHHHﬁ,
OTBCHAIOIINUX CJ'Ia6OBO36y}KI[eHHBIM YPOBHAM.

BJIAJETh:

- YUCJICHHO-AaHAIUTUYECKUMHU AJITOPUTMAMM IIOCTPOCHHMSI IayCCOBBIX ITyYKOB JUISl YpaBHEHUS
Hupaka ans rpadeHa, ypaBHEHHs XOJIOAHOW IJIa3Mbl B TOKaMmake, YPaBHEHUS JBIKCHHS
PEJSITUBUCTCKOTO 3JIEKTPOHA B MArHUTHOM I10JI€ YCKOPUTENEH;

- METOAAMM CKaJIIPU3ALMU, UCIOJIb3YEMBIE IIPU IOCTPOCHHUS TayCCOBBIX IYYKOB IJISI CUCTEM
YpPaBHEHUU.

TeMbl U pa3jeiibl Kypca:
1. Meron BKb ¢ xomiiekcHpIME (hazaMu.

Meton BKbB miis HecraumonapHoro ypaBHenus Lpeaunrepa ¢ ManbsiM napaMeTpoM. Y paBHEHHE
["amunpToHa-fK00M U nepeHoca. I'eomeTpuyeckue aCUMOTOTUKY U JIarpaHKEBbl MHOI000pa3usl.
KomruiekcHble perieHnst HeCTallMOHApHOTO ypaBHEeHUs ['aMuibToHa-K00M ¢ HEOTpULIATEIbHON
MHUMOM 4yacTht0. CTENEHHbIE U SKCIIOHEHIMaJIbHbIE acuMNTOTUKU. HepaBeHcTBo THna ["'opauHra.
Pasnoxxenne ¢a3pl U TUHEapHU3aMs KOMIUIEKCHBIX JarpaHkeBbIX MHOrooOpaswmii. Ilepectpoiika
KOMIUIEKCHOM (a3bl. M30TponHbIe MHOT000pa3us ¢ KOMIIJIEKCHBIM POCTKOM. DyHKIUS 1eHCTBUS
(daza), sxoOuaHbl U aMIUIATYABL. ['ayCcCOBBI MaKeThl M KOMIUJIEKCHBINH POCTOK B TOYKE. ['ayccoBbI
MyYKU U OJIHOMEPHBIE KPUBbIE C KOMIUIEKCHBIM pOCTKOM. OO00IIEHHbIE ONIEPATOPHI POXKJICHUS U
YHUUYTOKEHUS.

2. AATOpHUTM NOCTPOEHHUS I'ayCCOBBIX ITAKETOB U IIyYKOB.
HesaMKkHYTBIE TPa€KTOPUHU U rayCCOBBI ITyYKH.

AJ'IFOpI/ITM MOCTPOCHUS T'ayCCOBLIX ITYYKOB IUISI CUCTEM CTAIHOHAPHBIX ypaBHeHPIfI. doxanbHbIE
TOYKH U KayCTHUKH. Kanonunueckwniit orneparop MacnoBa Ha JIarpaH>XXEBbIX MHOFOO6pa3I/I}IX C
KOMIIJICKCHBIM POCTKOM. Brruncienue ApTryYMCHTOB SIKOOHMAHOB. HWupexcel MacioBa u MOpCﬁ..

ANTOPUTMBI MOCTPOEHMSI aCUMITOTUK DPEIIEHUIH ¢ KOMIUIEKCHBIMH (ha3aMH HeCTallMOHAPHBIX
nceBaoaubhepeHIaTbHBIX YpaBHEHUH U cucTeM nuddepeHnanbHbIX YpaBHEHUH.

[Tpunun Moneptiou-Sko0u u ckanspuszanus cucteMm ypaBHeHui. [Ipumeps! uis ypaBHEHUS
Hupaka, ypaBHeHus J[lupaka nans rpadeHa, ypaBHeHUH MakcBensa, Ja3epHbIX Iy4KOB U
ypaBHeHu# miasmel B TOKAMAKe.

3. ACUMITOTHKA TPAEKTOPHO-KOT'€PEHTHBIX CBSI3aHHBIX COCTOSIHHM.



O0600meHHbIe COOCTBEHHBIE (YHKIIUM U KOTEPEHTHBIE COCTOSIHUSI. VIHBapraHTHBIC U30TPOITHBIC
MHOT000pa3usi ¢ KOMIUIEKCHBIM POCTKOM. IlepeMeHHbIe AelicTBUE yroil U HOpMaJibHbIEe (POPMBI.
3aMKHYTbIE TPAEKTOPUHU C KOMIUIEKCHBIM pocTKOM. OpOuTanbHas ycroitunBocts. COOCTBEHHBIE
byHKMM (kBazuMoabl) nuddepeHMaNIbHEIX U TiceBAOUG(EePCHIIMATBHBIX OMEePaTOPOB B
CKaJIIPHOM M BEKTOPHOM CiIydasix. Y clioBHe KBaHTOBaHUA bopa-3ommepdernba.

HuBapraHTHBIN KOMIJIEKCHBIM POCTOK B TOUKE M OCHHUITOPHOE MPUOIHKEHIE B MHOTOMEPHOM
cioydae. CBs3p ¢ Teopuei ycroWuumBoCcTH. Ilepexos oT HMKHUX ypOBHEH K BO30Y>KIECHHBIM
CBSI3HBIM COCTOSIHHUSIM.

4. CioHTaHHOE U3JTy4YEeHHUE B KBa3UKIACCUYECKOM TPAEKTOPHO-KOT€PEHTHOM MPHUOIHKEHUH.

Kitaccnueckass u KBaHTOBass TEOpUs CUHXPOTPOHHOIO M3iIydeHUs. JIMHEWHBI M CHUPAJIBHBIN
oHIynATOp. CHEKTPaIbHO-YTII0BOE PACIPEACIIEHUE SHEPTUU CIIOHTAHHOTO M3JIy4eHUs 0030Ha U
JJIEKTPOHA.  YJIBTPApEIATUBUCTCKOE M HEPENATUBUCTCKOE NpuOMMKeHus. MOIIHOCTh
CIIOHTAHHOTO M3JIy4EHUs HEPEIATUBUCTCKOM YaCTHULBI, HAXOJIAIIECHCA B HadalbHbII MOMEHT B
TPACKTOPHO-KOTE€PEHTHOM COCTOSIHUM /Il TIOCTOSIHHOIO ~ OJHOPOAHOIO WJIH AKCHAJIbHO
CUMMETPUYHOTO0 MarHUTHOTO I0JIsI. BEpOATHOCTD M3IIydeHUs ¢ IEPEBOPOTOM cnuHA. M3imyuenue
PENATUBUCTCKOM 3apsDKEHHOMN YaCTHIIBL.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

MeToabl MAIIMHHOTO 00y4YeHUs

Heab AMCHUNIMHBI:

- 3HAKOMCTBO CTYACHTOB C OCHOBOIIOJAraromuMu MNoAaAXOoJaMH, KOTOPBLIC HNPUMCHAKOTCA IJIA
IIOHCKa (I)YHKI_[I/IOHEUIBHBIX 3aKOHOMepHOCT€I>'I N3 SMITUPUYCCKUX TAHHBIX;

- 3HAKOMCTBO CTYACHTOB C IIWUPOKHWM CIICKTPOM HHCTPYMCHTOB IJId PCHICHUA 3aJad ITOHMCKa
3aKOHOMepHOCTeI>'I B JaHHBbIX.

3agauyd AUCHUILINHBI:

- 3HAKOMCTBO C OCHOBHBIMH ITIOHATUAMH, IPUMCHACMBIMH B MAllIMHHOM O6y‘leHI/II/I. ITocTanoBka
3aJa4 MalllMHHOI'O 06y‘leHI/IH;

- 0030p METOIOB, MPUMEHSIEMBIX B 33/1a4axX KJIACTEPU3AINH, KJIacCU(DUKAIIIHN U PETPECCHH;

- [IOJIY4YCHHUEC HABBIKOB IPUMCHCHHA METOJ0B MAllIMHHOI'O 06yquH$1 AJId pCUICHUA 3aaa4.

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

- OCHOBHBIC MCTOJAbI U QAJITOPHUTMBI, TNPUMCHACMBIC IIPU TIOUCKE SaKOHOMepHOCTeﬁ B
OMIIUPUYUCCKHX JAHHBIX;

- IOAXOAbI VI OpraHU3alun yIIpaBJICHUA OOJIBLIINMHU MacCUBaAMH JaHHBIX.

yMeTb:
- IPUMEHATh METO/Ibl U AJITOPUTMBI JIJIsl peIlIeHUs] TPUKJIAHbIX 3aa4y aHaIu3a JaHHbIX;

- pP€aIN30BEIBATH AJITOPUTMBI B BUJIC KOMIIBIOTCPHBIX IIPpOTrpaMM.

BJAaJ€Th:

- CTICMAIBHON TEPMHUHOJIOTHEH B 00J1aCTH MAIIMHHOTO O0yUYeHUS,



- MCTOI[OJ'IOFPICﬁ M HAaBbIKaMM PCIICHHA HAYYHBIX W IMPAKTUYCCKHUX 3adad C HMCIIOJIb30BAHUEM
METOA0B MAaIlIMHHOT'O 06yqu1/151.

TeMbl U pa3jesibl Kypca:
1. OcHOBHBIE TOHSTHA.

OCHOBHBIC TIOHSITHS: IIPUMEPEI IOCTAHOBKHU 3aa4 MAallIMHHOT' O 06y‘IeHI/I${, BHUABI IIPU3HAKOB, TUIIbI
3aga4, MCTPUKH.

2. OCHOBHEIE METOIBI.

Meton MakcumanbHOTO mpaBraomonoous. Ilonsrue QyHKIMOHANIA MpaBaoONmonoOUs B Cirydae
3aBUCHMBIX M HE3aBHCHMBIX HaOmoneHuil. [Ipumepbl MOCTpOEHUS OIEHOK MaKCUMAIBHOTO
MPaBIONOIO0US JTSI TAPAMETPOB Psiia PA3TUIHBIX PACTIPEICIICHUN.

baiiecoBckuii monxon. IloHATHE yCTOBHBIX BEPOSTHOCTEH, arOCTEPUOPHOTO PACHPEICIICHUS.
®opmyna baiieca. [IpuHIIMN MakcuMyMa alioCTEPUOPHON BEPOSATHOCTH.

MeToa CTOXacTUIECKOTO rpaaucHra.

Meton omopHbIX BeKTOpoB. [loHsTHE 3a30pa Mexay Kilaccamu, ONTHUMAIIbHON pa3aemnstoeit
TUIEPITIOCKOCTH, OMOPHBIX BEKTOpoB. VC-pazMepHocTh. DYHKIMH S1pa, CHPSMISIONIEe
MIPOCTPAHCTBO.

3. Perpeccun.

MmuoromepHas nuHeitHas perpeccus. 3agada perpeccuu. [locTtpoeHne oleHOK MaKCUMaIbHOTO
paBao0noI00Us /Ui TapaMeTPOB MHOTOMEPHOMN JIMHEHHOUW PErpeccHm.

Jloructuueckas perpeccusi. CurmoigHas (yHKIUS, OPUHLIMII MaKCUMyMa IpaBaOIono0us,
norapudmuueckas QyHKIUS TOTEPb.

4. MeTo/1bl KJ1acTEpU3ALIH.

MeTtoapl KJIaCTCpU3aluu. 38.]_'[3‘11/1 KJ1aCTepusanu, OCHOBHBIC TUIIBI AJITOPUTMOB KJIACTCPU3ALIUU.
I/Iepapanecxaﬂ KJIaCTepulanus, EM'aﬂropI/ITM, MCTO K-CPE€AHHUX, KapThL Koxonena.

5. Pemaromnue ACPEBb U KOMITIO3UIIUH AJITOPUTMOB.

Pemaromne aepeBbs MU KOMIIO3ULMH AJITOPUTMOB. PelIaronuii CIucoK, peliaroliee IepeBo,
Anroputmsl ID3, CART. BapuaHTbl TUHEHHBIX U CTOXAaCTUUYECKUX KOMIIO3HUIIMM aJrOpUTMOB.

6. Heliponnsie cetu.

Heiiponnsie cetu. Mogenp neprentpoHa, (pyHKIMHM aKTHBAIlMM, BOIPOCHI MOJHOTHI, T€OpeMa
Kommoroposa. AnroputM 00paTHOTO pacpOCTpaHEHHUs OMIMOOK.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpasiieHHOCTh: CHHXPOTPOHHBbIE U HEMTPOHHbIE METO/IbI MCCJIEI0BAHUI

MeTo/bl HEHTPOHHOTO PACCESIHUSA VISl HCCJIeIOBAHUI KOHAEHCUPOBAHHBIX Cpejl

Heab AMCHUNIMHBI:

- OCBOCHHE CTY/IeHTaMH 0a30BBIX MPEACTABICHUI O METOJUKAX PAaCCEsSHUS HEUTPOHOB M M3y4YEeHUE
OCHOB  COBPEMEHHBIX  OJKCIIEpUMEHTAJIBHBIX  IOAXOJOB K  HCCIECJOBAHMIO  CBOWCTB
KOHJEHCUPOBAHHBIX CPEJl C UX OMOUIBIO.

3agauu AMCHUIINHBIL:

- ¢opmupoBaHre ©0a30BbIX 3HAHUW O CBOWCTBAX HEUTPOHOB [UIsI  MCCIEAOBAHHI
KOHJEHCUPOBAHHBIX Cp€J, IOJy4yaeMbIX Ha YCTaHOBKax Kiacca '"MeracaiieHc", H3yuyeHUE
0COOEHHOCTEN METOAMK HEUTPOHHOI'O PacCesHUS;

- ¢opmupoBaHre 0a30BbIX 3HAHHI O CBOMCTBAX MAaTEpPUANIOB, MOJIy4a€MbIX C MCIOJIb30BAaHUEM
paccestHHsI HEUTPOHOB.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

l q)YHI[aMeHTaHBHLIC IMOHATHA, 3aKOHBI, TCOPpUHU U (I)OpMy.]'IBI, OIMCBIBAKOIHUE PACCCAHUC
HeﬁTpOHOB B KOHACHCUPOBAHHBIX CPEHAX;

] monyuyenue, GOpMHUPOBAHUE U JETEKTUPOBAHNE HEUTPOHHBIX MTyYKOB;
[] TEOpETHUYECKNE OCHOBBI SIEPHOTO U MArHUTHOT'O PACCESHNS HEUTPOHOB;
[] METOTMKH MTPOBEICHUS YKCIIEPUMEHTOB 1 00paObOTKU JaHHBIX 110 HEUTPOHHOMY PACCESHUIO;

[] OCHOBHBIE METO/IbI HCIOJIL30BAHUS HCfITpOHOB AJI1 U3YYCHUA CBOICTB BCIICCTBA.

yMeThb:

0 pacCUNTHIBATh TMApaMEeTPhl JJIEMEHTOB AKCIEPUMEHTAIbHBIX YCTaHOBOK HEHTPOHHOTO
paccesHus;

0 NPUMEHATh (PU3MYECKUE TEOPHH K OIHMCAHUIO XapaKTEPUCTUK B3aUMOACHCTBHS

HCﬁTpOHOB C BCHICCTBOM, a TAKKC COOTBCTCTBYIOIINEC MECTOABI UCCIICAOBAHU, OCHOBAHHBIC HAa UX
HCIIOJIBb30BaHUH;



O pelmarb OCHOBHBIE YpPaBHEHHSI KIACCHMUYECKOM W KBAHTOBOM TEOPUM HEHUTPOHHOTO
paccesiHus;

O 3¢ HEKTUBHO UCIIONIB30BAaTh COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHU M PECYPCHI TS
NOJy4YEeHHUsI HEOOXOIMMBIX 3HAHUH 110 MHTEPECYIOIIEH HayYyHOH mpolieme.

BJIA/IETh:
0 CHeIHaIbHOM TEPMUHOJIOTHEHN B 00JIaCTH HEUTPOHHOTO PACCESHUS;

O METOAMKAMH TIOCTPOCHUS MOJCICH K ONUCAHWUIO B3aUMOJICHCTBUS HEHUTPOHOB C
BCII[CCTBOM,;

] OCHOBHBIMH MCTOAAMHU ITPUMCHCHUA HefITpOHHOFO pacceiaHus.

TeMbl U pa3jaeiibl Kypca:

1. CgoiictBa HelTpoHa. Jlyanusm BoaHa-yacTuua. McrouHuku HelTpoHoB. HeiTponbr nms
M3Yy4YEHUs1 KOHJIEHCUPOBAHHBIX CPEJI.

XapakTepuCTUKU HEUTPOHA KaK 4acTULlbl. COOTHOLIEHUS MEXAY Pa3IMYHbIMU KUHEMATHYECKUMU
XapaKTEPUCTUKaMU HEUTPOHA KaK YacTHIbl M Kak BOJHBI. [lomydeHuwe HeWTpoHOB. Tumsl
UCCJIEIOBATEIbCKUX MCTOYHUKOB HEUTPOHOB. 3amemsieHue HeWTpoHOB. CrekTpaibHOe
pacripesielieHue 3aMeJICHHBIX HEHTpOHOB. OCOOCHHOCTH CBOWCTB HEUTPOHOB JISI M3YyUCHUS
CBOMCTB KOHJICHCUPOBAHHBIX CPEJ.

2. OCHOBBI TEOPUH pACCESTHUS HEUTPOHOB .

[Totok HeitftpoHoB. Ceuenue paccesHusi. Ceuenue nornoueHus. duddepennnansHoe ceueHue
paccestaus. J{Baxapl quddepennnanbHoe ceueHue paccesaus. OcnadneHne HEUTPOHHOTO MyYKa
3a CYET PacCestHUS U MOTJIOLIEHUS.

BosiHOBOE omnmcaHue paccessHHs HEUTPOHOB siApamMu. HelTpoHHas BoJHA. YIIpyroe paccesHue
HEUTPOHOB OJMHOYHBIM sApoM. PaccesHMe HECKOJIBKUMHU SiApaMH — HHTEpQEpeHIHs.
KorepeHTHOE M HEKOrepeHTHOE ceueHHsl paccessHus. HekorepeHTHoe paccessHue 3a Cuer
OTHOCHUTEJIbHBIX OPUEHTALINM CIMHOB HEUTpPOHA U siep. HekorepeHTHOE paccesiHue Ha siapax 3a
CYeT U30TOIMHOTO OeCropsIKa.

3. KBaHTOBO-MEXaHUYECKOE OIMMCAHUE npornecca pacCesaHus.

Hauanpnoe u koHeuHble coctosiHus. [InoTHOCTE cocTosiHui. OCHOBHOE ypaBHEHUE PACCESHUS.
VYrpyroe paccessHUE Ha OJJHOM U HECKOJIBKUX sAApax. Heynpyroe paccessHue HEUTPOHOB.

[TonHoe ceuenue pacceiaHusd OT CUCTEMBI ACP. 3KCHepI/IMCHTaHBHBIC coo6pa>1<eH1/151. KOI‘CpCHTHOC
yapyroe pacCeaHue OT MHOTHUX AACP. KBanToBoe onvcanue ceucHUS pacceiaHus.

4. Ilomyuenne, popMuUpoBaHUE U TETEKTUPOBAHNE HEUTPOHHBIX MTYYKOB.

Komnmumatopel. HelitpoHoBoasl. MoHoxpomaropsl. [lpepbiBaTenn Iydka U CEJIEKTOPBI
ckopocreil.  Ilonmspusyromme  ¢uinbtpel.  Ilonspusyromme  3epkana.  Ilomspusyromue
MOHOXpoMaTopbl. CriuH-(uunnepsl. 'a30Bble U CHUHTUIUIALMOHHBIE 1€TEKTOPHI.

5. ManoyriioBoe paccesiHue.



CedeHue paccessHUS OT HAHOPA3MEPHBIX 00BEKTOB. CTpPYyKTypHBIH (akTtop. MamoyrioBoe
npubmkeHne. ManoyriioBoe paccessuHue OT HaHoyacTHil B pactBope. Dopm-pakrop TBepAon
cdepsl u apyrux npocteix Gopm. [TomuaucnepcHocTs. B3anmomononusemocts HeliTpoHoB 1 CH.
®opmyna Jlebas. [Ipubnmxenue I'unne. 3akon I[lopona.

6. HelitponHnas pediexromeTpus.

Koadduuuent npenomnenus. KBaHtroBomMexaHn4eckoe pacCMOTpPEHHE MpoIecca OTPasKEeHUS.
OTtpaxkeHue OT IMAJKUX IUNIOCKUX MmoBepxHocTed. [lonHoe oTpaxkenue. OTpaxkeHHE KaK MPoLecc
paccestuusi. OTpaskeHue OT CIOUCTBIX HAHOCTPYKTYp. LllepoxoBaThie U BOJHUCTHIE TOBEPXHOCTH.

7. Audpakuust HBUTPOHOB HA KPUCTAILIAX.

OneMeHTapHble sueliku. OOpartHas pemietka. [lo3uIuu aToMOB B DJIEMEHTApHOW sYCHKe.
3aceneHHocTH o3unuid. I'pynmsl cummerpun. 3akon bparra. @akrop Jlebas-Bamnepa. Uaterpan
cedeHus paccesHus npu audpakuuu. MozamyHocts. DkctuHKuusA. udpakunus no Jlays.
Hudpaxus Ha nopomkax. Judpakiuus Ha HAHOYACTUIIAX.

8. Heynpyroe paccesinue. PaccesiHue Ha (hoHOHAX.

Teopust paccessHus: Ha kosebaHusax saep. Kimaccuueckoe omucanue Koie0aTenbHON TUHAMHUKU
kpuctaisioB. KBanToBoMexanuueckoe omnucanue. OAHODOHOHHOE CEUEHHE pacCesHUs.
TpexocHslil ciekTpomeTp. CeKTpOMETPHI IO BpEMEHH MPOJIeTa.

9. MaruuTtHoOe paccesiHue.

MarautHoe B3aUMOJEHCTBHME HEUTpOHA C aTOMOM. MAarHUTHBIA MaATPUYHBIA 3JEMEHT.
MaTpuyHbli 3IEMEHT IJI HEMOJSPU30BaHHBIX HEUTPOHOB. OCHOBHOE ypaBHEHHE MarHUTHOTO
paccessuusi. MarHuTHbl  popm-pakTop. MarnutHas gudpaknus. Heympyroe wmarHuTHoOe
paccesiHue.

10. KBasuynpyroe paccesHue HEHTPOHOB.

HenpepeiBras nuddysus. Moaens npeikkoBoil qud¢ysuu. Monens BpamarenbHol auddy3uu.
CrniekTpoMeTphl ISl UccieI0BaHus IPOLeCCOB AU Py3UH.

11. HeliTpoHHOE CIMHOBOE 9XO.
OddexT cnrHoBOrO 3xa. CIMHOBOE 3X0 MPHU HEYNPYroM paccesHur. CIIMH-X0 CIEKTPOMETP.
12. Koppekius 1 00paboTka 3KCIIEpUMEHTAIbHBIX TaHHBIX.

DKCTepUMEHTAIbHOE M3MEPEeHUEe ABAXIbI MU (epeHIINalIbHOTO CeUeHUsl paccesHus. Y4eT He
3aBucAmero or oOpasma ¢ona. CaMOd’KpaHUPOBKAa W OCIAa0JEHUE HEUTPOHHOrO IMydYKa.
MHorokpatHoe paccesinue. KanuOpoBka HEHTPOHHOTO CIIEKTPOMETpa.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

Metoabl onTUMH3ALNHA

Heab AMCHUNIMHBI:

- OCBOCHHE CTyICHTaMu (PyHIaMEHTAJIbHBIX 3HAHUA B OOJACTH METOJOB ONTHMH3AINUU
BBIUMCIIUTEIBHBIX IIPOLIECCOB, AITOPUTMOB KOHCTPYKTUBHOM allpoOKCUMAIMK B ipocTpaHcTBe C,
WU3y4YEHUE COBPEMEHHBIX YHUCJICHHBIX METOJOB PELICHUs JIMHEHHBIX M HEJIUHEHHBIX CUCTEM
YpaBHEHHIA, a TaKXKe 00JIacTeil NX MPAKTHUECKOTO TPUMEHEHHUS.

3agauu AMCHUIINHBIL:

- (¢dopmupoBanue 0a30BBIX 3HAHMW B O0JIACTH ONTUMHU3AIMU YHUCJICHHBIX METOOB
MaTEeMaTUYeCKOr0 MOJICTUPOBAHUS KaK JUCHUIUIMHBI, OOCCIEYHBAIONIEH TEXHOJIOTHYECKUE
OCHOBBI COBPEMECHHBIX HHHOBAITMOHHBIX C(hep NeATeITbHOCTH;

- 06yquHe CTYACHTOB COBPCMCHHBIM METOAAM PCIICHUSA OO/IBIINX CHCTEM U O3HAKOMJICHHE C
HX ITPHIIOKCHUAMU,

- (hoMHpOBaHNE TOAXOMIOB K BBIIOJHEHUIO WCCICAOBAHUHA CTYJCHTAaMHU 110 MAaTeMaTHYECKOMY
MOJIEJTMPOBAHUIO B PaMKaX BBIITYCKHBIX padoT.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCIHUIJIMHE (MOIYJIIO)

B pe3ynbrare oCBOCHUS AUCITUTUIMHBI 00YYaIOMINECcs JOJKHBI

3HATh:

- MECTO ¥ POJIb OOIIMX BOMPOCOB HAYKH B HAYYHBIX UCCIICIOBAHUSIX;

- COBPEMEHHBIE MPOOIEeMBbl TEOPUH AMMPOKCUMAIIMH U BEIYUCIUTEIEHOM MaTeMaTHKU;

- HOBEWIIIME YHUCIIEHHBIE METObI B(I)q)CKTI/IBHOFO peuicHu-d OOJIBIIIHX CUCTEM, NOPOKIACMBIX
3aJa4yaMi MaTeMaTH4eCKON CI)I/I3I/IKI/I;

- IOCTAHOBKY MPOo0JeM MOACTUPOBAHUS (PU3NUECKUX TTPOIIECCOB;

- 0 B3aUMOCBA34IX U (I)yH,I[aMeHTaJ'ILHOM CANHCTBC CCTCCTBCHHBIX HAYK.

yMeThb:

- 3(1)(I)CKTI/IBHO HCTIOJIb30BATh Ha MPAKTUKC TCOPCTUYCCKUEC KOMIIOHCHTBI HAYKU: TIOHATUA,
CYXXACHHs, YMO3aKIOUYCHHMS, 3aKOHHI,



- IPEJICTaBUTh MTAHOPAaMy YHUBEPCAIbHBIX METOAOB M 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHUS;
- paboTaTh Ha COBPEMEHHBIX KOMIIBIOTEPAX;

- abCTparupoBaThCsl OT HECYIIECTBEHHBIX BIUSHHUM IIPH MOJICIUPOBAHUHU PEATbHBIX (DU3UICCKUX
CUTYalIHii;

- MOJIb30BAThCS CIPABOYHOM JIUTEPATypOl HAYYHOTO M MPHUKIATHOTO XapakTepa sl ObICTpOro
MOKCKa HEOOXOIMMBIX MATEMAaTHUECKUX U (PU3NUECKUX TAaHHBIX U MOHITHH.

BJIA/I€Th:
- IJITAHUPOBAHUEM, IOCTAHOBKOW M 00pa0OTKOW Pe3yabTaTOB YMCICHHOTO SKCIICPUMEHTA;
- HAy4YHOU KapTUHOW MHPA;

- HaBBIKAMH CaMOCTOSITEJIbHOH padOThI B JIAOOPAaTOPHH HAa COBPEMEHHOM KOMITBIOTEPHOM
000py1I0BaHUN;

- HaBBIKAMHU OCBOEHHSI OOJILIIOr0 00BbEMaA I/IH(I)OpMaI_II/II/I;

- Ky.]'H:TypOﬁ IIOCTAaHOBKHU K MOJCIMPOBAHUA (bHSH‘leCKHX 3aaa4.

TeMbI U pa3jeiibl Kypca:
1. Anroput™msl Tumna Pemesa.

Anroputmel [, Il mpubnmkeHuss HempepbiBHONH (QYHKIUU OOOOIIEHHBIMH MHOTOUYJICHAMH.
Paznuunble mapamerpus3alMd MHOTrOWIeHOB. Acumnrtorudeckas ¢opmyna bepHunreiina ans
dazoBoil pyHKIMH.

2. BapI/IaI_II/IOHHBIC METOJbI pCHICHUSA CUCTEM ypaBHeHI/Iﬁ N YaCTUYHBIX CIICKTPAJIBbHBIX 3a/1a4.

CBs3p MeToa (O1)-CONPSKEHHBIX IPATUEHTOB U (HecuMMeTpuyHoro) meroja Jlanmoma. Ces3b
METOJ]Ja MHUHHMAJIbHBIX HEBS30K W MeToJa ApHOJbIU. DKCTpEeMajbHbIE 3aJaud, PELIECHUSIMU
KOTOPBIX CIYXaT HEBS30YHbIE MHOTOYJIEHBl PAaCCMOTPEHHBIX MeT0/10B. CIeKTpaibHbIE OLEHKU
CXOJIUMOCTH, XaycaophoBo MHOXKeCTBO, (hopmyina Kenpiiia.

3. Beruncnenue MaTpuuHbIX QyHKIUN. PalirioHanbHble KPHUIOBCKUE MTPUOIUKEHHUSL.

Caenenue 3afaun pacueTa exp(A) K HauaydieMy paldoHanbHoMy (n-1,n) npubamkeHuto exp(z)
Ha crnekTpe A. BpluucieHue 3HaueHUl MaTpUUHBIX (YHKIMA Ha BEKTOpPE MpH MOMOILU
paLMOHATIBHBIX KPBIJIOBCKUX MPHOIMKECHHUH.

4. 3agauya o HawiIydlleM MOpUOMMKEHUH W3 (UKCUPOBAHHOIO MHOXKECTBa B 0aHaXxOBOM
IPOCTPaHCTBE. ANIMPOKCUMAIUS MHOTOYWIEHAMHU Ha OTPE3Ke.

Cy1uiecTBOBaHUE U €AMHCTBEHHOCTh. CTPOro HOPMUPOBAHHBIE MPOCTPAHCTBA. ANMPOKCUMAIIUS B
THIIBOEPTOBOM TPOCTPAHCTBE. XapaKTepu3alusg HAUTY4IIUX TPUOIMKEHUH W3 3aMKHYTOTO
BBITYKJIOTO MHOKecTBa. CBoiicTBa ompenenutenei ['pama, HepaBeHcTBa Puinepa, Anamapa.
Teopema Bamne-Ilyccena, Teopema UeObimeBa 00 anbrepHance. MHorouneHsl UeOblmeBa u
CBSI3aHHBIE C HUMH 3KCTPEMAJIbHBIC 3aa4H.



5. Meron Kapareonopu-deiiepa.

CBeneHre 3a7auydl HAWIYYIIEro MOJMHOMHAIBHOTO MPHUOJMKECHUS HA OTPE3KE K BBIUYUCIICHHUIO
YaCTUYHOTO  CHHTYJSIPHOTO — PaslIOKCHHS  TaHKEJIEBOW  MATpHIIBI, COCTABICHHOH U3
ko3 urmenToB Oypre.

6. Hannyumme npuOmxeHus B mpocTpancTse L.

Teopema MapkoBa 0 HawiIydlmieM HOpuUOMKeHUH HernpepbiBHOW ¢GyHkmmu B L. Teopema
Hukonbckoro o 1BOMCTBEHHOCTH, CBS3b € 3aJa4eil JMHEHHOrO MporpaMMHUpoBaHus. JInHeitHbie
ycnoBusa Kyna-Takkepa.

7. O6001IeHHBIE MHOTOWICHBI, CUCTeMBI UeOblleBa, TeopeMa Xaapa.

[Tpumepsr u cBoiicTBa cuctem YeObimeBa. Teopema Xaapa 0 €IMHCTBEHHOCTH MPHUOJIMKCHHUS.
O606menne Konmoroposa TeopemMbl 00 ajgbTepHAHCE.

8. IlocTaHOBKA OCHOBHBIX IKCTPEMAJIbHBIX 337a4 TEOPUU MPUOIMKEHUH.

3anauu [ (o Hammy4IeM npubIMKeHUH U3 GUKCUPOBAHHOTO MHOXKecTBa), I (3amaya I s kinacca
npuokaeMbix 3aeMenToB), I ( 3amava II mns kimacca mpuOmmkarommx MHOXeCTB), [V (o
buKcUpOBaHHOM MeToJie MPUOIMKEHHs ), V (0 HAWIyYIllleM MEeToJe MPUOIMKEHHUS U3 Kiacca).
[Tpumepsr metonoB npubmmkenuit (Oypoe, Deitep, Jlarpanxk, bepumreitn, Bamne-Ilyccen). N-
nornepevyHuk mo KoiMoropoBy, €-3HTpomnus, 4eObIIIEBCKHUMA LIEHTD.

9. UeOBIIIeBCKHE CTAIIMOHAPHBIE METOIBI. Y IIOPSIOYCHNE KOPHEH orepaTopa rmepexoa.

YeOrbIeBCKUIA TBYUJICHHBIA METO/I, YIIOPsIIOUeHUE KOPHEH orneparopa nepexoaa. [Ipumepst nmis
MOpsIIKa MHOTOUJICHA, SBJISIOMIETOCS CTENEHBI0 ABOWKHU. UeOBIEBCKUI TPEXUIECHHBIH METO/I.
CrnekTpanbHas OLIEHKa CXOJUMOCTH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

MHoromMepHblii aHAJIN3, UHTETPAJIbI U PAIBI

Heab AMCHUNIMHBI:

- 00yueHre OCHOBaM MaTeMaTHIeCKOT0 aHau3a st GOPMUPOBAHUS Y CTYICHTOB MTPEICTABICHHUS
0 MaTeMaTHKe, Kak 0c0O0M METO/Ie TIO3HAHMSI IPUPOIbI, OCO3HAHUS OOITHOCTH MAaTEMATHUYECKHUX
MOHITHA M MOJIEICH, TPUOOPETCHHsSI HABBIKOB JIOTHYECKOTO MEBIIUICHUS W ONEPUPOBAHUS
a0CTPaKTHBIMH MaTEeMaTHYECKUMH OOHEKTAMU;

- BOCIIMTaHUE BBICOKOM MaTeMaTHUYECKOM KYJbTYPBbI.

3agauyd IUCHUILINHBI:
- TOOMTBHCS YETKOT0, ICHOI'O IIOHUMAaHHUs OCHOBHBIX O0OBEKTOB MCCIIEI0BAHUS U ITOHATHI aHAIN3a;

- IPOACMOHCTPUPOBATH BO3MOKHOCTH MCTOJIOB aHAJIM3a IJIA PCHICHUSA 3a1a4 q)YHHaMCHTaHBHOﬁ
nu HpHKHaHHOﬁ MaTE€MaTUuKH,

- IPUBUTHb TOYHOCTb U 00CTOATENLHOCTE APTrYMCHTAIIUNU B MATCMATHYCCKUX PACCYKACHUAX,

- C(i)OpMI/IpOBaTb BBICOKHI YPOBCHB MaTeMaTu4eCKOi KYJbTYPHI, JOCTATOYHBIHN JJIS1 TIOHUMAHHS U
YCBOCHUA NTOCIICAYIOIIUX KYPCOB 110 HerepLIBHOﬁ n I[HCKpCTHOﬁ MAaTEMATHKCEC,

- CITIOCOOCTBOBATH: MMOATOTOBKE K BEICHUIO UCCIIEI0BATENBCKOMN AEATEIbHOCTH (B YACTHOCTH, JUIS
HaIMCaHMsl KypCOBOM M BBIMNYCKHOM KBaIU(PUKAIMOHHON paboT) B 001acTAX, MCIONb3YIOINUX
MaTeMaTUYeCKUEe METO/Ibl; CO3JaHUIO U HCIIOIb30BAHUIO MAaTEMAaTUYECKUX MOJIeNIel IPOLIECCOB U
00beKTOB;  pa3paboTke J(PGEKTUBHBIX  MaTEeMaTHYECKUX  METOJOB  pEIIeHUs  3ajaad
€CTECTBO3HAHHUS, TEXHUKH, Y)KOHOMUKH U YIIPABJICHMUS;

- pa3BUBaTh YMEHUE CaMOCTOSTEIbHONU pabOThl ¢ yUeOHBIMU MOCOOUSMHU U APYTOM HAYYHOU H
MaTeMaTUYECKOU JINTEPATYPOH.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 TUCHUIINHE (MOAYJIIO)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YJarOIIIHECs JTOKHBI
3HATh:

- OCHOBHBIE CBOMCTBa OTOOpPaXEHUH METPUUYECKUX MPOCTPAHCTB, JIMHEHHBIX HOPMHPOBAHHBIX
IIPOCTPAHCTB;

- IPU3HAKH CXOAUMOCTHU YUCJIOBBIX PAA0B U HECOOCTBEHHBIX HHTETrpaIOB;



- ycinoBusi jauddepeHnIupyeMocTd (YHKIUH MHOTMX IIEPEMEHHBIX, CYLNIECTBOBaHUE U
TudepeHIpyeMOoCcTh 00paTHOTO 0TOOpaXKeHHS;

- AOCTATOYHBIC YCIOBUA CYIICCTBOBAHUA SKCTPEMYMaA HaA I'NTAAKUX MMOBCPXHOCTAX

- YCJIOBHA CYHICCTBOBAHHA KpaTHOI'O MHTECIrpalia, 3aMCHY IEPECMEHHBIX B KPATHOM HHTErpajic u
MCTOJbI CBCACHU KPAaTHOI'O HHTCI'pajia K IOBTOPHOMY.

yMeThb:

- IICCIIEI0BAaTh CBOWCTBA OTOOPAaKEHUI METPHUECKHUX MTPOCTPAHCTB;

- i depeHpoBaTh GYHKINIO MHOTHX TIEPEMEHHBIX;

- ICCJIEIOBATh CXOMMOCTD YHCIIOBBIX PAZIOB M HECOOCTBEHHBIX MHTEIPAJIOB;
- HAXO/IUTh KCTPEMYMbI (PYHKIIUH MHOTHX ITEPEMEHHBIX;

- BBIYUCJIAATH KPATHBIC HHTCTPAJIbI.

BJIaJIeTh:
- OCHOBHBIMH OTIPE/ICIICHUSIMU CXOAMMOCTH HHTETPAJIOB U PSJIOB;
- mudpepeHIpyeMOCTH PYHKIIUN MHOTUX IEPEMEHHBIX;

- HaBBIKaMu TipescTaBieHus Gpynakuuu dpopmyoi Telinopa;

- METOJIJaMH TIOMCKa YKCTpeMyMa (QYHKIIMH MHOTUX IIEPEMEHHBIX;

- HaBbIKaMU CBCACHUA KPATHOI'O MHTCTpajia K IOBTOPHOMY.

Tembl U pa3ensl Kypca:
1. Auddepenunpyemoe oToOpakeHne KOHEUHOMEPHBIX HOPMUPOBAHHBIX IPOCTPAHCTB.

Haercs omnpenenenue udepeHIUpyeMbIX OTOOpaKeHUH, BBOAUTCS MOHATHE MOJHBIX
IPOU3BOJIHBIX, muddepernnana. PaccmarpuBarorcs JIOCTaTOYHbIE yCIIOBHUS
T epeHIMpyeMOCTH, YCIOBHS CyHIeCTBOBaHMS U aupdepeHIupyeMocTd  o0paTHOro
0TOOpa)keHMsI, YCIOBHS CYLIECTBOBAHUS M JU(PPEpeHIIMPYEMOCTH HESIBHOIO OTOOpaXKEeHHUS.
BeiBoaurcs ¢popmyna Teitnopa ans GyHKIMHM MHOTHX IepeMEHHBIX. PaccmaTpuBaroTcst BOpOCHI
KCTpeMyMa (YHKIMM Ha TIJAJKUX TOBEPXHOCTSAX B KOHEYHOMEPHBIX HOPMHPOBAHHBIX
POCTPAHCTBAX.

2. Kparnsle nHTErpaJIBI.

(DOpMYJ'II/IpyCTCH MOHATHE N-TOro oOBbeMma. I[aCTC}I OIIPCACIICHUEC N-KPAaTHOI'O0 HHTCIrpalia U
(I)OpMYJ'II/IpyIOTCH JOCTAaTOYHBIC U HCO6XOI[I/IMLIC YCJI0BUSA UHTCTPUPYCMOCTH I10 P HMaHy (I)YHKI_[I/II/I
MHOTUX TICPCMCHHBIX. PaCCManI/IBaIOTCSI CBOMCTBaA N-KpaTHOro HMHTCTrpalia. I[OKaSBIBaCTCH
TCOpEMa O CBCACHUU KPATHOI'O HMHTCIpala K IIOBTOPHOMY. I[OKBBBIB&CTCH TCOpEeMa O 3aMCHC
MNEPCMCHHBIX B N-KPAaTHOM HMHTCIPAJIC.

3. MeTrpudeckre 1 KOHEYHOMEPHBIE JIMHEHHbIE HOPMUPOBAHHBIEC TPOCTPAHCTBA.



PaccmarpuBarorcss Takue (QyHIAMEHTAJIbHbIE MOHATUS KaK KOMIAKTHOCTb, ITOJIHOTA, HOPMA.
HenpepbIBHOCTB U paBHOMEpHAas HEIPEPHIBHOCTh OTOOPAKEHHUS METPUUECKUX U HOPMUPOBAHHBIX
KOHEYHOMEPHBIX IIPOCTPAHCTB.

4. HecoOCTBEHHbIE UHTEIPAJIbI.

BBOI[I/ITCH MOHSATHE HECOOCTBEHHOIO HHTErpala, JacTCda  OoHnepACII€HHUEC  CXOAMMOTCHU
HECOOCTBEHHOI'O HHTErpajiia, pacCMaTpuBarOTCA HeO6XOI[I/IMI)IC U O0CTAaTOYHBIC YCIOBHUA
a0COJIFOTHOH U YCHOBHOﬁ CXOOAUMOCTH UHTCI'PAJIOB.

5. Hucnosble psIbL.

PaCCManI/IBaI-OTCH IMOHATHUA YUCJIOBOI'O pAaad, CIIOCOOBI CYMMHPOBAHHA pAAOB, JOCTATOYHOC U
H606X0,I[I/IMOG YCIIOBHUE CXOAUMOCTHU PAIOB.



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

HanpasiieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUI

Hayunas Buzyanu3anusi B pu3uKe KOHAEHCHUPOBAHHOTO COCTOSIHUSA

Heab AMCHUNIMHBI:

- OBJIaACHUC CTYACHTAMH HABbIKAMU PCUICHUA 3a1a4 KpI/ICTaJIJIO(bI/I3I/IKI/I IIyTEM KOMIIBIOTCPHOT'O
MOACIINPOBAHUAA.

3agauu AMCHMILIMHBI:
- OBJIQIETh HaBBIKaMU 3-d MOJENMPOBAHUS KPUCTAIUIMIECKUX CTPYKTYP;

- IIOHUMAaTb OCHOBBEI ,Z[I/I(i)paKI_II/IOHHOl"O CTPYKTYPHOI'O aHaJIn3d, YMETb MOACIIMPOBATL U YUTATb
PECHTTCHOPAMMBI;

- TUCaTh IPOTPaMMBI [T BU3yallu3alliuK Ha si3pike Matlab.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEeHHUS M0 AUCHHILIMHE (MOIYJIIO)
B pe3ynbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- 3HaTh OCHOBBI KpUCTaJLIOrpaduu;

- 3HATb MIPUHIOUIIBL T‘pa(bl/l'-le()KOl"O NpeaACTaBJICHUA I/IH(bOpMaIH/II/I H MCTOAbI BU3yaJIHU3allUU
00BEKTOB KpUCTAIIOrpaduu.

yMeTb:

- CO3daBaTb KOMIIBIOTCPHBIC MOJICIN KPUCTAJUIOB, 3JSJICKTPOHHBIX 000JI0YEK M MATHUTHBIX
MOMCHTOB B KpHUCTAJIJIC;

- MOACIIMPOBATD U YUTATb PCHTI'CHOI'PAMMEBI, ITUCATH MIPOTrPaMMBbI Ha A3BIKEC Matlab.

BJAACTh:

- KOMITBIOTEPHBIMH METOJIaMH PEIICHUs 3a/ad Kpuctauiorpadud W PEHTTEHOCTPYKTYPHOTO
aHaIu3a;

- YMCHUCM II0 IIOATOTOBKC HAYYHOI'O CTCHIA, 4 TAKXC OIIbIT pa60TBI C HUHTCPAKTHBHBIMU
MMPUIIOKCHUAMU I10 (I)I/I3I/IK6 TBCPAOTO TCJA.



Tembl U pa3aennbl Kypca:
1. Beenenue.

Uro Takoe HayyHas BM3yanu3auus. BinsHue BU3yalIbHbIX IPEICTaBICHUH Ha MOMCK HOBBIX
pemeHuii B Hayke. Mctopuueckue npumepsl Busyanu3anuu. COBpEMEHHOE COCTOSIHUE HAYyYHOMH
BU3YalM3alUH: JOCTHKEHHSI U OCHOBHbIE MeTobl. Kputepuu kadectBa Buzyanuszauuu. Jlyumme
IpUMEpbl HAyYHOU BU3yaIU3alMK B KpHCTALIOrpaduu.

2. CTpyKTypa KpUCTAILIOB.

Tumbl kpucTaumyeckux siueek. CuHronnu (popmbl KpUCTALIHYECKUX siueek). PemeTka u 6as3uc.
IIpoekus KpUCTAIUINYECKOU sTYeUKU. MoaennpoBaHue NPOCTENINX KPUCTAIINYECKUX CTPYKTYP
B iporpamMMe Vesta. 3aruch MOJIEKYIIPHON CTPYKTYPHI B (hopMaTe .Xyz.

3. Unaexcsl Muiuepa.

AHu3oTponus. 3aBHCHUMOCTh CBOMCTB KPUCTAUIOB OT HampasieHus. UWuaexkcslt Musepa.
[Toctpoenue kpuctamiorpapuuecKkux mIoCKoCTel U HalpaBJeHHid B IporpaMMe Vesta

4. Crepeorpaduyeckue MpOCKIUH.

[Toctpoenue crepeorpaduyeckux mnpoekuuii. Cerka Bynbda. [locTpoeHne aHuMUpOBaHHOMN
cTepeorpaduieckoil mpoekuuu Ha mpumepe nporpammbl CrystalDifract. [Toctpoenne npoekuuit
Ha UHTEpaKTUBHOU ceTu Bynbda.

5. TodeuHsble rpynnsl CHMMETPHUU.

Toueunsle rpymnibl CHUMMCTPUH. OEeMEHTHBI CUMMCTPHHU KPHUCTAJIJIOB. Toueunsle T'pYIIIbI
CUMMCTpPHH. MG)K,Z[YHapOI[HBIG 0003HaYEHU Ipynin TOYCUHOM CUMMCTpPHH. anyanmaul/m 8
KJ1aCCOB TOYEUHOM CUMMCTpUHN HU3IIEeH KaTeropmuu B NporpaMmme Vesta.

ToueuHble Tpynmbl CUMMEpPHM cCpefaHeil kareropuu. Busyanmszanus 19 kiaccoB TOYEHHOH
CUMMETPHUU CPEeHEN KaTeropuu B porpamme Vesta. [IpuMepsl CTpyKTyp U UX CBOMCTBA.

Toueunbple Tpynmel CMMMEpPUM BBICHIEH KaTeropuu. Busyammsamus 5 KIaccoB TOYEHHOU
CUMMETPUU BBICILIEH KaTeropuu B mporpamme Vesta. [IpuMepsl cTpyKTyp U UX cBolcTBa. Paccuer
Y1CJIa aTOMOB B STYEHKE.

6. ®opma KpHUCTAILIOB.

[Tpocteie popmbl kpucTaioB. MozaenrpoBaHue B IporpaMMe Vesta mpocThIx (opM KpUCTAIIIIOB
HU3IIEHN, cpeHel M BbIclIed kateropuu. Kpucramibl-nBoMHUKK. Busyanusanus cBA3M Mexny
BHEIIHEeH popMoil U CTPYKTYpOil KpucTasia.

7. IlpocTpaHCTBEHHAs! CHMMETPHSI.

DJeMeHThl IPOCTPAHCTBEHHON CUMMETpPUH KpucTauioB. [IpocTpancTBenHble Tpynnbl. [IpaBuia
3alMCH TMPOCTPAHCTBEHHBIX Tpymil. MHTepHaluOHalIbHbIE KpUCTauiorpaduyeckue TaOIUIIbL.
Crystallography Information File. ba3bl TaHHBIX KPUCTAITHYECKUX CTPYKTYD.

8. IInoTHeWIE yTaKOBKH.



Teopusi MIOTHENIIMX YHNAKOBOK. THIBI U XapakTEPUCTHKU IUIOTHEHIIMX ynakoBoK. IIpaBuia
ITonmunara. Tumsl mycTOT B IIOTHEMIIMX YynakoBkax. [IpuMepsl um Busyanusanus CTPYKTYP,
IIOCTPOEHHBIX HA OCHOBE INIOTHEUILINX YIIAKOBOK.

9. KoopanHanioHHbIE MHOTPaHHUKH.

OO61ue u yacTHbIE MOJ0XKeHUs aToMoB. [IpaBuiibHas cuctema Touek. KoopanHanmoHHbIE YUCa.
Koopaunanuonusie MHOrpaHHUKU. [locTpoeHre KOOpAMHAIIMOOHBIX MHOTPAHHUKOB B IIpOrpaMme
Vesta Ha mpuMepe JTaHT'aCUTOB.

10. Cuukarsl.

CTpyKTypHBIE TUIIBI CHIIMKATOB. 3aBUCMOCTh 00JIMKA M CBOMCTB OT CTPYKTYpbl. MoienrpoBaHue
pa3IMYHbIX CUJIMKATOB B IporpaMme Vesta.

11. TernoBble KOJICOAHMS KPUCTATUNIMYECKUX PEIICTOK.

d)aKTop [[e6a;1-BaJ1nepa. OCHOBEI TCH3O0PHOI'O aHaJIn3a. TemnnoBwie 3ATUIICOUIBI. BI/I3yaJ'II/ISaL[I/ISI
TCIIOBBIX JJUIMIICOUIOB B IIPOIrpaMMeE Vesta.

12. Ha"Ho4uacTHIIBL.

Hanorexnomoruu. yrﬂepOI{HI)Ie HaHOMAaTCPpUaJIbl. MCTOZ[BI CHUHTE3a U UCCJICAOBAHUS HAHOYACTHUII.
MonenupoBanue ¢yuiepeHoB u rpadena B mporpamme Vesta.

13. IIepOBCKUTHI.

Ob6napyxenue. Gusnueckue cBoiicTBa. MoaenupoBaHue CTPyKTyp NEPOBCKUTOB.
14. Meran-oprannueckue kapkacHuole cTpykTypsl (MOF).

Crpykrypa. Cunrtes. [Ipumenenune. MoaenupoBanue MOF.

15. Beenenue B Matlab.

A3k mpopamMMupoBanust Matlab. DnementapHble MaTemMaTuueckue BolpakeHus. JlecTBUS Hax
BEKTOpaMH U MaTpuiaMu. [loctpoeHue 1ByMEpHBIX U TPEXMEPHBIX Tpa(UKOB.

16. Busyanuzarus nepuoIMuecKnx CTPYKTYp ¢ momolsio Matlab.
MopenupoBaHue MPOCTEUIINX KPUCTATUIMUECKUX CTPYKTYp cpeacTBamu Matlab.
17. O6paTHast pemeTka.

Ornpenenenne oOpaTHOM pemeTku. YcnoBue audpaxkiuu. JAudpaxiys MeIIeHHBIX JIEKTPOHOB.
MopnenupoBanue 1ByMepHOi oOpaTHOH perieTku B Matlab

18. Ilepronueckuii mOTEHIHAI.

Busyanmuzamusi Teopembl broxa B 0eCKOHEYHOM OJHOMEPHOM KpHCTamie. Busyanmsamms
MePUOIUYECKOT0 MOTEHIIMaja B IBYMEPHOM pelieTke cpencTBamu Matlab.

19. TpexMepHbIil NEPUOUUECKUNA TOTEHIUA.

O0630p mporpamMm AJis pacdyera TPEXMEPHOr0 KPUCTAJUIMUECKOTo IMOTeHIHansa. Busyanuszanus
AKBUTNIOTCHIIMAIBHBIX TIOBEPXHOCTEH KpUCTaJIa B Iporpamme Vesta.

20. IndpakinOHHBINA CTPYKTYPHBIA aHATU3.



OTtkpbITHE peHTreHOBCKON audpakiuu. Camas “HoOeneBckas’ 001acTh HayKu. PenTrenorpadusi,
HeltpoHorpadus, snekrponorpadus. IIporpamma s MoaenupoBaHHs AUPPaKIMU Ha
moHokpuctaie SingleCrystal.

21. dudpakuus 37eKTPOHOB.

DJeKTpoHHAas MUKpOCcKonHs. Buabl npubopos. MoaenupoBanue nudpaKkiiiy B IPOCBEUUBAIOIIEM
3JIeKTpOHHOM MHKpockorne B SingleCrystal.

22. HeiirpoHorpadus.

HetitporHoe uznyuenue. Mictrounnku HelTpoHoB. Judpakius aHeiitponos. Heynpyroe paccesiaue
HEUTpPOHOB. MaoyrinoBoe pacesaue. Pednexkrpomerpus. HeHWTpoHHass MHUKpPOCKOIHS.
MopenupoBanue audpakinu HEUTpoHOB B porpamme SingleCrystal.

23. TopomrkoBast AUQPPAKITHUSL.

PentrenoBckas tpyOka. CriekTp peHTreHoBckoro musnydenus. udpakuus bperra. [TopomkoBas
pentreHoBkas audpakuus. International Centre for Diffraction Data. DHeproaucnepcroHnHas
peHTreHoBcKasi crekTpockonus. [lopomkoBas audpaknus HeHTpoHOB. CHEKTPOCKOMUs
HEHTPOHOB 1O BPEMEHU TpoJieTa. MoIeIMpoBaHKe MOPOIIKOBBIX JU(paKTorpam B MporpaMme
CrystalDyffract.

24. luppakuus Jlays.
Cdepa DBanpaa. Meton BpameHus kpucrauia. Meton Jlaya:
- TEOMETpHSI;
- HHTEHCUBHOCTb PE(IIEKCOB;
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- “3anpernieHHbie’” pedIeKCHI;
- “ciermas 30Ha”;
- OTPaHUYEHUS METO/Ia.

MonenupoBanue naysrpamm B nporpamme SingleCrystal.

25. Ilpsimas u oOpaTHas 3aja4a pEeHTT€HOBCKOM AU(PAKIIHH.

OnpeneneHue TpaHCISIIMOHHOM U (e10pOBCKON MPOCTPAHCTBEHHOM IPYMIBI KpUCTaJIa METO0OM
Jlays. O630p mporpamm Juist MOJICIIMPOBAHUS U aHATIN3a PEHTTEHOTPaMM.

26. 3onb1 bpumiosHa.

Sueiixa Burnepa-3elitiia. OCHOBBI 30HHOM TEOPUHM TBEPIABIX TE. XapaKTEpHbIE TOYKH 30HBI
Bpwinrosna. MoaenupoBanue 300 bpuiuttosna Ha mpumepe IByMepHBIX pemieTok B Matlab.

30HbI bpriurosHa B TpEXMEPHBIX KpHUCTAJUIAX.

3oHb! bpriutiosHa B pa3nuuHBIX KPUCTAUIMYECKUX cUcTeMaX. MoJienupoBaHue TPEXMEPHBIX 30H
Bpwirosna B Matlab.

27. Buzyanuzanus 3J€KTPOHHBIX 000JI0UEK aToma.



Chepuueckue pyakuun. Buzyanuzanus chepruuecknx rapMOHHK cpecTBamu Matlab.
MonenupoBaHue aTOMHBIX OpOHTATICH.

[TocTpoenue TpexMepHbIX Mojieneit s, p u d opouTaieii ¢ momoibio Matlab.

28. Agumarisa B Matlab.
Busyanuzamus cheprudeckux rapMOHUK uepe3 KonebaHus Ha cdepe.
29. O6paboTKa SKCIIePHUMEHTAIBHBIX TaHHBIX B Matlab.

OTtkpeiTHe U 3aKpbiTHe (aitoB. Onepanuu Hajn dainamu. Busyanuzamus 0ogbmux 00HEMOB
JTAHHBIX HA IPUMEPE CHHXPOTPOHHBIX IKCIIEPUMEHTOB.

3akiroueHue.

[Mpunmunel  Tpaduueckoro mpejacTaBieHuss uHpopMmanuu. PacnpocTpaHeHHBIE —OIIMOKH.
Crernduika rpauyeckux 0ObEKTOB B HAYUHBIX JOKYMEHTAX: CTaThsX, IPE3CHTALUAX U CTEH 1aX.

30. Merannnyeckue KpuCTalbl

Buapl mMarHutTHOrO yropsaodeHus. [IOHATHE O MarHUTHOW CTPYKType. MarHuTHBIC TPYIIIIbI
CUMMETpHUH. Bu3yanu3anusi MarHUTHBIX MOMEHTOB KPHUCTaJlla Ha MPUMEPE OKCHA MapraHIia.
MarauTHble MOMEHTHI aTOMOB B cif (aiire.



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

HanpasiieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI MCCJIEI0BAHUI

Ob0mas ¢pusuka: kBanroBas Gpusuka

Heab AMCHUNIMHBI:

- OCBOCHHE CTyJICHTaMH (PU3UKH OCHOB KBAaHTOBOU (PU3UKH.

3agauyu AMCHMILINHBI:
- YCBOSHHE OCHOBHBIX KOHIICTIINI KBAHTOBOU (DU3UKH;

- peIICHUC 3aaa4, OXBATbIBAOIINX OCHOBHBIC ITPUJIOKCHUA KBaHTOBOH (1)I/I3I/IKI/I.

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI 1O JUCHUIJINHE (MOIYJII0)
B pe3ynbraTe 0CBOSHHS IUCHUIUTMHBI O0yYaroIecs JOIKHbBI

3HATH:

- YHCJICHHBIE MOPSIKUA BEJIMYHMH, XapAKTEPU3YIOLIUE ABICHUS MUKPOMHUPA;
- OCHOBBI TEOPUH TEIUIOBOI'0O U3JIYYEHUS;

- sIBJICHUSI HHTEpEepeHITNU BOJH Jie bpoiins;

- IOHATHE CIIMHA JIEKTPOHA;

- OCHOBHBIE MOJIENIU DJIEKTPOHHON 00O0JIOUKH aTOMa;

- apdpexr 3eemana, JIIP, AMP;

- DJIEMEHTApHBIE SAEPHBIE MOJCIIH;

- 3aKOHBI PaJINOAKTUBHBIX PACIIAJIOB;

- IOHATHE AJIEPHBIX PEaKUUN, CEUYCHUS AAEPHBIX PEAKIUH;

- 3JIEMEHTAPHBIE SAEPHBIE MOJEIIH;

- IIOHATHE CHJIBHOTO M C1a00ro B3aMMOIEHCTBHA.

yMeTh:

- abcTparupoBaThCsi OT HECYUIECTBEHHOI'O MpPH  MOJAEIMPOBAHUU DPEaTbHBIX (UINUECKUX
CUTYyaIui;



- JIenaTh MPABUIIbHBIE BBIBOJIBI U3 COMOCTABICHUS PE3YIbTaTOB TEOPUH U SKCIIEPUMEHTA;
- HaXOAUTH Oe3pa3MepHbIe TapaMeTPhl, ONPEICISIONINE U3Y4aeMOe SIBICHUE;
- IPOU3BO/IUTh YUCIICHHbIE OLIEHKH 110 MOPAIKY BEIUYNHBI;

- JCJaTb Ka4YC€CTBCHHBLIC BBIBOJAbLI IIpHU MNEPCXOAC K MNMPCACIbHBIM YCIOBHAM B H3Y4YaCMbIX
npoOemax;

- 00€ecIIeunTh JOCTOBCPHOCTD IMOJIYYa€MBIX PE3YJIbTAaTOB;

- BUJCTh B TCXHHYCCKHX 3aJadax (1)I/I3I/ILIGCKOC COACpIKaHHUEC.

BJIA/I€Th:

- METOZAaMH PelIeHUs] PU3NIECKUX 3a/1a4 110 AIEKTPOJHMHAMUKE;

- HaBBIKAMHU CAMOCTOSITENIbHOM paboTHI B 1aboparopuu, oubanorexe u aTepHere;
- HaBBIKaMU OCBOEHHSI O0JIBIIOTO 00beMa HH(POPMAIHH;

- KyJIbTypOi TIOCTAaHOBKH U MOJAETHPOBAHUS (PU3NIESCKUX 3a/1a4.

TeMbI U pa3jeiibl Kypca:
1. AToM B MarHuTHOM TIOJIC.

Oddext 3eemana (ciaboe U cCUILHOE MarHUTHOE T0JIe) Ha mpuMepe 3P—3S-niepexo1oB. SnepHbiit
Y 3JICKTPOHHBIM MAarHUTHBIN PE30HAHC.

2. Bonnsl ne bpoitnsa. CooTHolIeHNE HEOIpeAeIEHHOCTEN.

['nnore3a e bpoiing o BOIHOBBIX CBOMCTBAaxX YacTHULl, BOJHOBAs (PYHKIMS CBOOOJHOM 4acTUIIbI
(BonHa ne bpoitns). Onbitel leBuccona-/[xepmepa u Tomcona o qudpakunu 351eKTpoHoB. CBsi3b
BOJIHOBBIX CBOMCTB YacTHI[ C €€ MEXaHMUECKUMH XapakTepucTukaMu. JlimHa BosHbI e bpoitns
HEepeNATUBUCTCKON YacTHllbl. Kputepuii KBaHTOBOCTH cUCTEMBI. BeposTHOCTHAs uHTEepHpeTanus
BOJIHOBOHM (DYHKIIMH.

3. 3aKOHBI paJOAKTUBHBIX pacnaioB. SaepHble peakuu.

PagnoakTuBHOCTB. 3aKOH PaJMOAKTUBHOIO paclaja, KOHCTaHTa pacnaja, Mepuos Moiaypacnaja,
cpelHee BpeMs KH3HHM, BEKOBO€ ypaBHeHHE. Anbda-pacnaj, 3akoH ['eiirepa—Hatrona u ero
BbIBOA (popmyna 'amoBa). ["'amma-uzinydenue, uzomepus siaep. bera-pacnan, sHepreTndeckuii
cnekTp Oera-pacmaja, THUIOTE3a HEHUTPUHO. SIoepHble peakuuu: SK30TEpMUYECKHE U
SHJIOTEPMHUUYECKHE pEaKLUH, TMOpPOr pPEaKluu, CeYeHHe peakuuu (TMOJHOEe M MaplualbHbIe
ceueHus). IloreHnmanpHOE paccessHWe, aMIIMTyJa M JuIMHA paccessHus. CocTaBHOE sJIpo.
Hepe3oHaHcHas Teopus — KJIIACCHMUYECKOE CEUYEHHUE, NONPAaBKU Ha BOJHOBOM XapakTep 4YacTHII,
KO3 PUIMEHT MPOHUKHOBEHHs YaCTHUIBI B NPSAMOYTOJIbHYIO siIMy, 3aKkoH bete. Pe3oHaHcHble
peakuuu — ¢opmyna bpeiita—Burnepa. Dddexr Meccbayspa. Peakuum non aelcTBHeM
HelTponoB. Knaccugukanus HeHTpoHOB. 3ameJyieHne OBICTPHIX HEWTPOHOB B Cpeje, AJIMHA
3ameieHus. KorepentHsle sBineHus (audpaxuus HelTpoHoB). [lenenue saep moa AelcTBUEM
HEHUTPOHOB, MIHOBEHHBIE M 3alla3/IbIBAIOIINE HEWTPOHBI, LEMHAas peakuus jaeneHus. Poib



3ara3/pIBalOlINX HEUTPOHOB B pabore saepHoro peaktopa. Cxema peakTopa Ha TEIJIOBBIX
HelTpoHax. MoaHad sitma. BO3MOXKHBIE CXEMBI pEaKTOPOB TEPMOSIEPHOIO CHHTE3A.

4. Onsitel Tepna—I epnaxa, Diinmreiina—ae ['aza. CriuH 3yieKTpoHa.

MaruutHblif  OpOUTaNb-HBIE MOMEHT JJIEKTPOHOB, THPOMAarHWTHOE OTHOILIEHHE, g-(hakKTop,
marHetoH bopa. Omnbitel IllTepna—I'epnaxa — AeMOHCTpauus AUCKPETHOCTH MAarHUTHOTO
MOMEHTa, OOHapy)XKeHHEe MarHUTHbIX JyOseroB. I'mmore3a YinenbOeka u ['ayacmura o crimHe
9JICKTPOHA, CHUHOBBIN g-pakTop. OnwiTel DWHIMTEHHA W ae [aa3a (cnuHOBas mpupoaa
MarHeTus3ma TBepbIX Tel). BekTopHas Mosesnb ci0KeHusl CIMHOBOTO U OpOUTaIbHOTO MOMEHTOB
anekTpoHa, hakrop Jlanme.

5. Ctpoenue aToma.

3aKOHOMEPHOCTH ONTUYECKUX CIEKTPOB aTOMOB, (hopmyiia banemepa. OTKpbITHE ATOMHOTO A1pa
U Iu1aHeTapHas Mozenb aroma Pezepdopna. [locrynarel bopa, 6opoBckuit paauyc, hpopmyina ains
SHEPIruU 3JIEKTPOHOB aTOMa BOAOPOAA. XapaKTEPUCTUUECKOE PEHTICHOBCKOE U3JIyueHHe (3aKOH
Mosnu). Knaccudukanus BogopoaonoJo0HbIX aTOMOB: IVIABHOE, PaJuallbHOE U OpOUTAIbHOE
KBAaHTOBbIC uuClla. BpIpoxkaeHue ypoBHEHl B KyJOHOBCKOM I10Jie (KPAaTHOCTb BBIPOXKIEHUS).
[MpaBuno Xynnma. KadectBeHHOe OOBsACHEHHE 3aKOHOMepHOCTEH Tabmmubl MenneneeBa (10
aproHa), CIIEKTPOCKONMYECKas 3alliCh COCTOSIHUSL aToMma, OJJIEKTpOHHas KoHpurypamus
DJIEMEHTOB, IOCIEI0BATEIbHOCTh 3allOJHEHHUA COCTOsHUN. CKaukooOpa3HOE HW3MEHEHHE
XUMHUYECKHX CBOWCTB IIPU 3aIl0JIHEHUU P-000JI0UKH, Marnueckue uncia (MHepTHble ra3sl). CuH-
OpOUTAILHOE B3aUMOJICHCTBUE, TOHKAsA U CBEPXTOHKAs CTPYKTYpa aTOMHBIX YPOBHEH.

6. @oroaddext. Ipdext Komnrona. TemnoBoe uznydeHue.

OCHOBHBIE HKCIEpUMEHTAlbHbIE pe3yJabTaThl MO BHemHeMY (oTodpdexTy. YpaBHEHUE
OWHIITEHA, TUIIOTE3a KBAHTOB CBETa. DKCIepUMeHT KoMNTOHa 10 paccestHuI0 peHTI€HOBCKUX
Jy4el Ha JIETKUX siApaX, BbIBOJ U3MEHEHUS ITTMHbBI BOJIHBI KBAHTOB IIPU pacCesHUU Ha CBOOOIHBIX
AJNIEKTPOHAX, KOMIITOHOBCKAsl JJIMHA BOJIHBI. YPaBHEHHUS, ONMCHIBAIOLIME B3aUMOJCHCTBUE
¢oTOHA C MPOU3BOJBHONW CHCTEMON Kak OOMEH PHEeprueil M UMIYJIbCOM IIYyTEM DPOXKACHUS U
YHUYTOXEHUs KBaHTOB. VIHTeprperanus IUIOTHOCTH SHEPIMM AJIEKTPOMATHUTHOM BOJIHBI Kak
BEPOSITHOCTb OOHAPYKEHUS (POTOHA B 33JJaHHOM DJIEMEHTE IIPOCTPAHCTBA.

[TnoTHOCTH cocTOsIHUH, (ha30BBIN 00bEM, MPUXOAIIMICS HA OHO KBAaHTOBOE COCTOsIHME. BBIBOKT
dopmyinbl [lnanka Ui paBHOBECHOTO M3JTydeHHsI aOCOIIOTHO YEPHOIO Tela. 3aKOH CMEIEeHUs
Buna. Ananus ¢opmynsl [Inanka B npefenbHbIX ciaydasx O0JbIINX 4acTOT (KBaHTOBBIM mpeen)
U Manblx 4actoT (popmyna Panes—/[xunca). Knaccuueckas unrepnperanus Gopmyisl Panes—
Jxunca. MHTErpajbHble XapaKTEpUCTUKU PABHOBECHOI'O TEIJIOBOIO H3JIy4EHHS — IUIOTHOCTH
HHEPIUU PaBHOBECHOT'O M3JIyUEHHsI, MTHTEHCUBHOCTb U3ITy4E€HHUsI, CBETUMOCTbh. 3akoHbI Kupxroda,
Jlam6epra, Credana-bonpiimana. L{BeToBasi, sIpKOCTHAs U pajJuallMOHHAs TeMIIepaTypbl Teja.
JIByXypOBHEBasl KBAaHTOBAs CHCT€Ma B IIOJIE PABHOBECHOI'O HW3IIyYEHHs, IPUHLIMII IE€TAIbHOIO
PaBHOBECHsI, CIIOHTaHHbIE W WHIAYLHMPOBAaHHBIE mepexonabl. IIpoxokieHne W3IIydeHHs uepes
cpeny, yCIOBHE YCUIICHUS (HHBEPCHAsI 3aCEICHHOCTh ypoBHEH ). [[pUHIIUITBI CO3/1aHMsI HTHBEPCHOM
34CEJICHHOCTH B TPEXYPOBHEBOM M YETHIPEXPOBHEBOM CUCTEMAX.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiagabie MaTeMaTHKA U (PU3UKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

Oo0mas ¢usuka: JJadOPATOPHBINA NPAKTHKYM I10 IKCIIEPUMEHTAIbHOH (PU3UKe

Heab AMCHUNIMHBI:

- (opmupoBanue 0a30BBIX 3HAHWHA MO (U3UKE U yMEHHUs paboTarh B JIAOOPATOPUM IS
JabHEHIIETr0 UCTIOB30BAHUS B IPYTHX JAUCHHUILIMHAX €CTECTBEHHOHAYYHOTO COJICPKAHUS;

- (GOopMHUPOBaHUE KYJIbTYphl JKCIEPUMEHTA, HCCIICIOBATCIILCKMX HABBIKOB M CIIOCOOHOCTH
IIPUMEHSATH 3HAHUS HA IPAKTHUKE.

3apaum IUCHUIIMHBI:
- (hopmupoBanue y oOyuaronmxcs 6a30BbIX 3HAHUH MO (QU3HKE;

- (hopMHUpOBaHKE KYJIBTYPHI SKCIIEPUMEHTA: YMEHHE paboTaTh B JIAOOpATOPUH, 3HATH OCHOBHEIC
METO/IbI SKCIIEPUMEHTA, YCTAHABJIMBATH JIOTUYECKHUE CBA3U MEXKY TOHATUSIMU;

- (bOpMI/IpOBaHI/Ie yMCHI/Iﬁ W HABBIKOB IPHUMCHATH IIOJTYYCHHBLIC 3HAHUA IJId IMOCTAHOBKH
OKCIICPUMCEHTA, CAMOCTOATCIIbHOI'O aHaJIn3a IMMOJIYYCHHBIX PE3YJIbTATOB.

ITepeyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs 0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIUECs T0JIKHbBI

3HATh:

- METOJIMKY IIPOBEICHMSI SKCIIEPUMEHTA;

- MCTOJUKY O6pa6OTKI/I MOJTYYCHHBIX PC3YJIbTATOB.

yMeTb:
- paboTaTh ¢ COBPEMEHHBIM N3MEPUTEIBHBIM 000pYI0BAHUEM;

- IPaBUJIBHO O6pa6aTI)IBaTI) IMOJIYYCHHBIC OKCIICPUMCHTAJIBHBIC JaHHBIC.

BJIAJ€ETh:
- HaBbIKaMU pabOThI C COBPEMEHHBIM U3MEPUTEIbLHBIM 000PYA0BaHUEM;

- OCHOBHBIMH MATEMATUYCCKUMU NHCTPYMCHTAMU, XapAKTCPHBIMU JId 3ala4 MCXAHUKHU.



Tembl U pa3aennbl Kypca:
1. JJabopaTtopHsbie 3anatus. KBantoBas dusuka.
Jlexuus 1 KopryckyisipHbie CBOMCTBA JIEKTPOMATrHUTHBIX BOJIH.

OcHOBHBIE IKCIIEPUMEHTANIbHBIE pe3yNbTaThl 0 BHEMHEeMY (oTtorddekty. ['unoressl [lnanka u
OWHIITeHHa OTHOCHTEIILHO JHEPruu KBAHTOB cBeTa ((poTOHOB). YpaBHEeHHME DWHINTEHHA W
oobsacaenue dporodrddexra. mmynbc GoroHa.

OxcnepuMeHT KoMIITOHA MO paccessHUIO0 peHTIC€HOBCKUX JTy4yell Ha JNErkux sapax, hopmyna Juis
W3MEHEHUS JJIMHBI BOJHBI KBAHTOB MIPU PACCESHUU HA CBOOOIHBIX AJEKTPOHAX, KOMITOHOBCKAs
JUTMHA BOJIHBI.

Jlexuus 2. BoaHoBsie cBoiicTBa yacTull. COOTHOIIEHHUE HEONPEAEeIEHHOCTEH.

I'nnoresa ne bpoiiss 0 BOJIHOBBIX CBOMCTBAX MAaTEPUAIIBHBIX YACTULl — KOPILYCKYJISIPHO-BOJIHOBOM
nyanu3Mm. OnbiTel JleBuccona—/xepmepa u Tomcona no qudpakuuu 371eKTpoHOB. J[JI1MHA BOJIHEI
ne bpoins HepenaTuBucTCKOM 4YacTuubl. Kputepuii KBaHTOBOCTH cuUCTEMBIL. COOTHOILIEHUS
HEOIPeeIEHHOCTeH (KOOpAMHATA-UMITYJIbC; SHEprust Bpems). BoiaHoBas ¢yHKuus cBOOOJHOM
yacTulbl (BosiHa A€ bpoiiis). BeposTHOCTHAs nHTEpIIpeTanysi BOJIHOBOW (PYHKLIMHU, BBIABUHYTAsS
bopHoMm.

Jlexuus 3. @opmanu3m KBaHTOBOW MexaHUKH. [loTeHManbHbIe Oapbephl.

[TonsiTue 06 oneparopax. Oneparopbl KOOPAUHATHI, UMITYJIbCA, HOTEHIIMAIBHON U KHHETUYECKON
SHEpPrux CUCTeMbl, raMUIbTOHUAH. COOCTBEHHbIE (YHKLIMU U COOCTBEHHBIE 3HaueHus. Pe3ynbpTar
KBAaHTOBOI'O M3MEpeHUs 3HaueHus (uznueckoil BenuuuHbl. YpaBHenue lllpeaunrepa. CBoiicTBa
BOJIHOBOM (DYHKIIMM CTallMOHAPHBIX 3ajjay: HENPEepPhIBHOCTb, KOHEYHOCTb, OJHO3HAYHOCTb,
HENPEPHIBHOCTh MPOU3BOAHON. 3aKOH COXPAHEHHS BEPOSITHOCTH, BEKTOP IUIOTHOCTH IOTOKA
BeposiTHOCTH (0€3 BbIBO/1a). PaccestHue yacTuil Ha MOTEHIIMAIbHON CTYIIEHbKE KOHEUHOMN BBICOTHI,
MPOXOKICHUE YaCTHIIBI HaJa sSiMaMU U OapbepamMu KOHEUHOU mupuHbl — 3 dext Pamzayspa.
[TpoxoskaeHre 4acTullbl 4epe3 MPSMOYroJbHBIM MOTEHUUANbHBIA Oapbep KOHEYHOW IIMPHHBI
(TyHHENnbHBIN 3¢pPexT), BbIBO (POPMYIIBI 711 IPO3PayHOCTH Oapbepa MPOU3BOJIBHOM (HOPMBI.

Jlexuus 4. ITorenuunanshele ssMbl. KBazukiaccuueckoe npudmmkenue. Ocummstop. CocrosiHus
YacTULBl B OAHOMEPHON CUMMETPUYHOM MOTEHIHAIBHON sIME. YPOBHU HEPTUU OJHOMEPHOTO
rapMOHUYECKOro ocumwuisiTopa (6e3 BbiBoga). OmepaTop MOMeHTa uMIyibca. KBaHToBaHMe
OPOEKIIMM MOMEHTa M KBajJpaTa MOMEHTa HMIlyJbca. /[IBW)KeHHE B IIEHTPaJbHOM TOJe,
LEHTPOOEIKHAs SHEPTUs, paiUaIbHOE KBAHTOBOE YKCIIO, KPATHOCTD BBIPOXKICHHUS. S-COCTOSIHUS B
TpEXMepHOU cheprueckn CUMMETPUYHON sM€ KOHEUHOW TIIyOWHBI, YCIIOBHE CYIIECTBOBAHUS
CBSI3aHHBIX COCTOSIHUH B TaKOM sIMeE.

Jlexmms 5. BomoponomnonoOubie atombl. KonebarenbHpie U BpalaTelbHbIE CIEKTPBI MOJIEKYIT.

3aKOHOMEPHOCTH ONTHYECKUX CHEKTPOB aTOMOB (KOMOMHAIIMOHHBIN NMpUHLHKI PuTtia), hopmysbl
cepuil. Mogenu atoma Tomcona u Pezepdopna. [loctynatsr bopa, GopoBckuii paguyc, sHeprus
aToMa BOJOpoOAa. J[BMKeHME B KyJIOHOBOM IIOJ€, CllydyailHOE€ BbIpOoXkJeHue. CHekTp aroma
BoJIoposia (06e3 BBIBOJA), INIABHOE KBAHTOBOE YHCIIO, KPAaTHOCTh BBIpOXAeHUS. KauecTBeHHBIN
XapakTep MOBEICHHs paJlalbHOM U YriIoBoW yacTeil BOMHOBOHM (QyHKIuHU. BonHoBas ¢yHkuus
OCHOBHOT'O cOCTOsIHMS. Bozopomonono0Hble aToMbI: BAMSHUE 3apsia siapa (Ha mpuMepe MoHa
relusl) U ero Macchl (M30TOMMUYECKUI CIIBUT), ME30aTOMBI. XapaKTEepUCTUYECKOE PEHTI€HOBCKOE



u3nydeHue (3akoH Mo3snu). BpamarenbHble CIEKTPBI INIOCKOTO U IPOCTPAHCTBEHHOTO POTATOPOB
(IByxaToMHast MoJIeKyna). BpamarenbHble u KonebaTenbHble YPOBHH MOJIEKYII, JHEPTeTHUECKUI
MacmTad COOTBETCTBYIONIMX BO3OYKICHUN (MepapXusi MOJIEKYJISIPHBIX CIIEKTPOB).

Jlexuust 6. Maruuthbiii MomeHT. CrniH. TOHKast M CBEpXTOHKas CTPYKTypa aToma BOJOPOJa.
MarHuTHblif OpOUTANIbHBIT MOMEHT 3JIEKTPOHOB, THPOMAarHUTHOE OTHOIIEHHE, g-(haKTop,
MarHeToH bopa. OmbiT Illtepna—TIepnaxa. ['mmore3a VYnenOexka m [ayncmMura o cruHe
3JIEKTPOHA, CIIMHOBBIA g-aktop. OnbiT DitHIITeliHa—e ["aaza. BekropHas Moaensb CloKeHus
CIIMHOBOI'O U OpOUTAIBLHOIO MOMEHTOB AJIEKTPOHA, MOJHBIM MOMEHT, (paktop Jlanae. Tonkas u
CBEPXTOHKAsl CTPYKTYPhI aTOMa BOAOPO/IA.

Jlekuust 7. ToxknectBeHHOCTh uactuill. OOMeHHoe B3auMmopeicTBue. CHOXHBIE aTOMBI.
TOXIECTBEHHOCTh 4YacTUI, CHUMMETPHUS BOJHOBOM (DYHKIMH OTHOCHUTEIHHO IEPECTaHOBKU
qacTull, 0030HBI U (epmuonsl, npuniun Ilaynu. Cnoxsble arombl. CaMOCOTrIacOBaHHOE TIOJIE.
DnekTpoHHas KOH(HUTyparusi arToMa. ATOMHBIC TEPMBI, CIIEKTPOCKOIMMYECKAsT 3aITUCh COCTOSTHUS
atoma. [lpaBmia Xynma. KadecTBeHHOE OOBSICHCHHE BO3HHKHOBCHHMS OOMEHHOW DSHEPTUU U
npaBwI XyHJIa Ha MpUMEpe BO30YKIECHHOTO COCTOSIHHS 1s2s aToMa renus W oOpa3oBaHUs
MOJIEKYJIbI BOJIOPOAA.

Jlexuusa 8. Atom B MarHuTHOM Tone. Dddext 3eemana. M3znyuenue, npasuna otrdéopa. DIIP u
SAMP.

Dddexr 3eemana s ciydaeB ¢1aboro W CHIIBHOTO MarHWTHBIX IMOJed Ha npumepe 3P—3S-
nepexonoB. Ilonarme cnuHa (cnupanbHOCTH) (OTOHA, TOJTHBIA MOMEHT U YETHOCTb
Knaccudukanust goroHoB mo momHomy MomeHty u uétHoctd (E- m M-¢oToHBI), OTHOIIEHHUE
BEPOSTHOCTEH W3IMy4eHUs (POTOHOB PA3IUYHON MYIBTUIOIHHOCTH. BeposSTHOCTh AWMOIBHOTO
U3NydyeHus. SlpepHbli M DJIEKTPOHHBIM MAarHUTHBIM pe30HaHC (KBAHTOBOMEXAHUYECKas
TpakToBKa). CTporue U HeCTpOorue mnpasuiaa 0TOOpa MpHU MOTJIOLIEHUU U UCIYCKaHUU (POTOHOB
atromamu (Ha ipumepe dpdexra 3eemana u IMP).

Jlexuus 9. SAnepHsle Mogenu.

OxcrniepumenThl Pezepdopnaa u ['eitrepa mo paccesHuto o-dactuil B razax. OTKpbITHE HEHTpPOHA
YaaBukoM. DKCHEpUMEHTAIbHAS 3aBUCUMOCTDH YIEIHHOW SHEPTUU CBS3U fAJipa OT MAacCOBOTO
yucia A. CBONCTBA SIEPHBIX CHII: PAANYC IEUCTBUS, ITyOMHA MMOTEHIIMAJIA, HACHITIICHUE SIIEPHBIX
CHJI, CIIMHOBAasl 3aBUCUMOCTh. [lpupoma smepHBIX CHI, OOMEHHBIM XapakTep SAEPHBIX CHIIL,
MEPEHOCYMKHN B3aUMOJEHUCTBUA. Mojenb KUAKON 3apsbkeHHOM karum. Popmyna Balinzekkepa
JUIs dHEpruu cBsi3u siapa. OOosiouedHass MOJENb W Marm4eckMe 4Yucia B OCHWIISTOPHOM
notennuasne. OJHOYaCTHYHBIE U KOJUIEKTUBHBIE BO30YKIEHHBIE COCTOSHUS SApA.

Jlexnus 10. PanuoaktuBHOCTh. Asba, OeTa, ramma.

PannoakTBHOCT. 3aKOH paJiMOAaKTUBHOTO paclajia, KOHCTaHTa paclaja, Nepuoj nojaypacnana,
cpelHee BpeMsl JKU3HM, BEKOBOE ypaBHeHHeE. Anb(a-pacnaj, 3akoH [eiirepa—H»aTrona u ero
BbIBOJ (popmyna I'amoBa). bera-pacman, sHepreThuyeckuil coekTp OeTa-pacmajaa, TMIIOTE3a
HEUTPUHO U €ro ONbITHOE OOHApYKeHHE, BHYTPEHHSSI KOHBEpCHUs IeKTpoHOB, K-3axBaT. ["amma-
u3nydeHne, uzomepus siiep. CroHTaHHOE JeNieHue sijaep, MexaHu3M (QopmupoBaHus Oaprepa
JIeNIeHUs] — 3aBUCUMOCTH KYJIOHOBCKOM M NMOBEPXHOCTHOW PHEPrUM OT JAedopMaiuu, napameTp
JIeTUMOCTH, SHEPT U, BBIJIENIIeMast IPU JIeIEHUH si7iep, Ipees CTaOuIbHOCTH siep OTHOCUTENBEHO
JIEJICHUS.

Jlexuus 11. Snepubie peakiuu. OLieHKa CEYEHUI.



SlnepHble peakuuu: dK30TEPMUYECKHE M DHIOTCPMUYECKUE PEAKIUH, IIOPOT PEAKLUH, CCUCHUE
peakuuu (IIOJIHOE W MapLUaJIbHbIE CEYEHHUs), KaHAJIbl peaKluy, IUpHUHbI KaHaioB. CocTaBHOE
anpo. HepezonancHass Teopusi — KIIACCHYECKOE CEUEHHUE, IOIPABKM HAa BOJHOBOW XapakTep
qacTull, KO3()(PUIMEHT NPOHWKHOBEHHMS YACTHIBI B INPSMOYrOJbHYIO sMy, 3akoH bere (Ha
nprUMepe MPOHUKHOBEHHS YaCTHUIIBI B IPSIMOYTOJIBHYIO sIMY). Pe3oHaHcHBIE peakiiuu — Gopmyra
bpeiira-Burnepa. [lenenue saep nox ACMCTBUEM HEHTPOHOB, MTHOBEHHBIC M 3aIla3/bIBAOIINC
HEUTPOHBI, LenHas peakuus JaeieHus. Ponb 3ama3qplBaloliuX HEMTPOHOB B paboOTE sAEPHOTO
peakropa. CxeMa peakTopa Ha TEIJIOBBIX HEUTPOHAX.

Jlekuus 12. @ynnameHTalIbHbIE B3AUMOACHCTBUS. DJIEMEHTaPHBIC YaCTHUIIbI.

OyHaMeHTaIbHBIE B3aMMOJACHCTBHS W (pyHIAMEHTaJbHBIE YaCTHIBI (JICTITOHBI, KBapKH U
NIEPEHOCUYUKH B3aUMOJEHCTBHUII). 3aKOHbI COXpaHEHMsI W BHYTPEHHHME KBAHTOBBIE 4MCIIA.
KBapkoBas cTpyKTypa agpoHOB — ME30HbI, 0apHOHBI M pe30HaHCHl. KBaHTOBasi XpOMOIMHAMHUKA,
acUMIIToTh4deckas cBoOonma. [mmoresa koH(pallHMEHTa KBapKOB U TJIFOOHOB, KBAapKOBBIN
noteHuuan. OLeHKa aJpOHHBIX CEYEHWH IpPU BBICOKMX DJHEPIUSIX Ha OCHOBE KBAapKOBOI
cTpykTypbl. OtkpbiTue W- u Z-0030HOB, t-KBapka, METOJbl PpErucTpalud HEUTPHUHO.
Hecoxpanenue u€rHoctu npu 6era-pacnaje, onsit By.

Jlexuus 13. 3akonsl uznydenuss AUT. Iloncyer ymncna cocTostHUI Moyst B 3aJaHHOM OOBEME;
dazoBblii 00BEM, MPUXOIMALIUICS HAa OAHO KBAaHTOBOE COCTOSIHHME, IJIOTHOCTH COCTOSHUM.
®opmyna Panes—/[xunca u ynapTpaduoneroBas karactpoda, popmyna Buna. Pacnpenenenue
[Tnanka. 3akoH cMenienusi Buna. PaBHoBecHOe n3nyueHue Kak uaeanbHbli ra3 oTOHOB. 3aKOHbI
Kupxroda u Credana-bonbimana.

Jlexuus 14. CrioHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

JIByxypoBHEBasi KBaHTOBasi CUCTeMa B TOJI€ PAaBHOBECHOTO M3IYYCHHs, MPUHIUI AETATHHOTO
paBHOBECHsI, CIIOHTAHHBIE M WHIYIIMPOBAaHHBIC MEPEXOJIbl, COOTHOIICHUS ODWHINTEHHA U €ro
BbIBOJ pactipenenenus [lmanka. IIpoxoxneHue M3IydeHHs] 4yepe3 Cpeay, YCJIOBUE YCHUIICHUS
(uHBepcHas 3aceN€HHOCTh YpoBHel). [IpuHIun paboThl 1a3epa u ero ycTpoucTBo.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

Oo6mas ¢pusuka: 1adbOPaTOPHBIA NPAKTHKYM

Heab AMCHUNIMHBI:

¢dopmupoBanne 0a30BbIX 3HAHUN TO (uU3MKEe W yMEHHS paboTarb B JIAOOPATOPUHM IS
JANBbHEHIIEr0 HCIONb30BaHUSA B JIPYIHX JAUCHUIUIMHAX €CTECTBEHHOHAYYHOTO COJCpPIKAHMUS;
dopMupoBaHHE KYJIBTYpPHl OKCHEPUMEHTa, HCCIENIOBATEIbCKMX HABBIKOB M CIOCOOHOCTH
NPUMEHSTH 3HAHUS Ha IPAKTUKE.

3agauM AUCUMIIUHBI:
- ¢dopmupoBaHue y o0ydaromuxcs 6a30BbIX 3HAHHUN 1O (HUBHKE;

- (dbopMupoBaHHE KYJIbTYPhl SKCIIEPUMEHTa: yMEeHHE paboTaTh B j1abOpaToOpuu, 3HATh
OCHOBHBIE METO/IbI 3KCTIEPUMEHTA, YCTAHABIIMBAThH JIOTUUYECKHUE CBSI3U MEXKY MOHATHIMMU;

- q)OpMI/II)OBaHI/Ie yMeHI/If/'I N HABBIKOB NPHUMCHATH IMOJYUCHHBIC 3HAHUA IJId IMOCTAHOBKHU
9KCIICPUMCHTA, CAMOCTOATCIIbBHOI'O aHAJIM3a MOJYUCHHBIX PE3YJIbTATOB.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare ocBOE€HUS AUCHUIUIMHBI O0yYaIOIIHeECs TOIAKHBI

3HATh:

- METOIUKY IIPOBENCHUS DKCIIEPUMEHTA,

- METOJIMKY 00paOOTKH MOTYyYEHHBIX PE3YJIbTAaTOB.

yMeTb:
- paboTaTh C COBPEMEHHBIM HU3MEPUTEIBHBIM 000py10BaHUEM;

- IIpaBUJILHO O6pa6aTBIBaTB MOJIYYCHHBIC DKCIICPUMCHTAJIbHBIC TAHHBIC.

BJIA/IETh:
- HaBbIKaMU pabOThI C COBPEMEHHBIM U3MEPUTEIHHBIM 000PYI0BAaHUEM;

- OCHOBHBIMH MAaTEMATUYCCKUMH UHCTPYMCHTAMU, XapPAKTCPHBIMU IJIA 3a1a9 MCXAaHUKU.



Tembl U pa3aeibl Kypcea:
1. BBoanbie paboTs 1

N3yyaroTcst CUCTEeMaTHUECKUE U CIy4ailHble MOTPEIIHOCTH MPUOOPOB HA MPHUMEPE U3MEPEHUs
YACIBHOIO CONPOTUBIEHUS HUXPOMOBOM INIPOBOJOKH. MccneayroTcss HWHCTpYMEHTalbHBIC
MOTPEIIHOCTH AHAJIOTOBBIX M LU(PPOBBIX NPUOOPOB, 3aKOHBI CIOXKEHHS IOTPEIIHOCTEH,
MOTPELIHOCTb IPU MOIYYEHUU IIPSIMOM METOJOM HAMMEHBIIUX KBAJIPaTOB

2. BBoansie paboThI 2

Ha npumepe KOCMHYECKOTO H3IIy4eHHS, PETHCTPUPYEMOIrO CUETYMKOM l'elrepa, M3ydaroTcs
OCHOBHBIE METOJABI CTATUCTHUYECKOW OOpabOTKM MaHHBIX. M3ydaloTcsi OCHOBHBIE CBOWMCTBA
HOpMaJbHOrO pacnpezenenus u pacnpeaenenus Ilyacconma. HMccnemyercs 3aBHCHMOCTB
CPEIHEKBAIPATUYHOIO OTKJIIOHEHUS JaHHBIX OT YMCIIA U3MEPEHUMN.

3. 3ammTa pador.

[IpoBepsieTcst 3HaHME CTYACHTaMHU OCHOB OOpaOOTKH pe3ylbTaTOB AKCIEPUMEHTOB. 3alluTa
pabor.

4. V3y4eHue 3JIeKTPOHHOTO OcIHuIorpada

W3ydaercs yCTPOHCTBO W MPUHIMI pabOThl 3IEKTPOHHOTO ocimniorpada. M3mepsrorcs
napaMeTpbl MPOCTEHIINUX KolebaHui --- aMmIuTyaa, (asa u yactotel. Mccnenyercst BIusHUE
aAMIUIMTYIHO-4aCTOTHONM M (ha30BO-UACTOTHOM XapaKTePUCTHK Ha Pe3ylbTaT U3MEPEHHH C
MOMOIIBIO ocuuyuiorpada.

5. OmnpezenieHrie MOMEHTOB UHEPIIUU TBEPJBIX TEJ C MOMOIIBIO TPUPHUIIIPHOTO MOBECA.

C nomompio TpUPUISIPHOrO MOJBECAa H3MEPSIOTCS IMEPUOAbl KPYTUJIBHBIX KOleOaHUU Ten
pa3nu4yHoi (popMbl. [0 M3MEpEHHBIM NEPHO0/1aM BEIYUCIISIOTCS MOMEHTBI MHEPLIUU TeJl, 3HAYCHUS
KOTOPBIX CPaBHHUBAIOTCA C IOJYYEHHBIMH M3 PaCcyeTOB II0 MX TI'E€OMETPUYECKHUM pa3Mepam.
OKCIEpUMEHTAIBHO TPOBEPSETCA aAJAUTUBHOCTH MOMEHTOB MHEPIUH M Teopema |'rolreHca—
Ireiinepa.

6. 3ammTa pador.

[IpoBepsieTcst 3HaHWE CTYAEHTaMH OCHOB OOpaOOTKM pPE3yJbTaTOB JKCIEPUMEHTOB. 3aliuTa
pador.

7. DKClepruMEHTaJIbHAs TMPOBEpKa 3aKOHA BPAIIATEILHOTO JBIKEHHS Ha KpPECTOOOpa3HOM
MasTHuke O6epOeka.

C noMo1po KpecTooOpa3HOro MasiTHHKAa, K OCH KOTOPOI'O MOABEIINBAIOTCS TPY3bl pa3InYHON
Macchl, HCCIENYETCSI OCHOBHOM 3aKOH BpalllaTEIbHOIO JIBUKEHHUS. OKCIEPUMEHTAIBHO
IIPOBEPSIIOTCS COOTHOILEHUS JUIsi MOMEHTOB MHEPLMH LMIMHAPOB M 3aBUCHMOCTH MOMEHTa
MHEPLIUU OT PACCTOSIHMS IO OCH BpallleHus. Mccinenayercss BIMSHUE CONPOTUBIIEHUS BO3AyXa Ha
HCKaXEHUE PE3YJIbTATOB OIIbITA.

8. Ompenenenne yCKOpeHHUs CBOOOTHOTO TA[CHUS MPH IOMOIIA OOOPOTHOTO MAasTHUKA.
N3yuenne pu3nIecKoro MasTHUKA.



C nomotipio PU3NIECKOro MasiTHUKa B (OpME IJTMHHOTO CTEP)KHS M 00OPOTHOTO MAasTHHKA C
MOJBIDKHBIMH ~ TPy3aMH  HCCICAYIOTCS OCHOBHBIC 3aKOHBI KOJEOATeIhbHOTO JABM)KCHUS.
W3mepsitoTcss meproasl  KojaeOaHWH MAasTHUKOB, HCCIEAYIOTCS 3aBUCHUMOCTh IEpHoOAa OT
aMIUTATYBI KosieOaHnui u 3aTyxanus. [1o 3HaueHHI0 Ieproaa u3MepsieTcs yCKOpeHHe CBOOOTHOTO
HaJCHUS C BBICOKON TOYHOCTBIO.

9. Onpenenenune moayisa FOnra.

Hccnenyrotess Manble ymnpyrue aeQopMaiiil pacTsKEeHUs/CxaTusi, M3ruda M KpydeHus Ui
pa3IMYHbIX MaTEPHUAJIOB (CTalb, JIATYHb, pa3IUYHbIC TOPOIbI AepeBa). [1o 3Hauenuto nedopmanuu
BBIUUCIISETCS] MOAYJIh COOTBETCTBYIOIIETO MaTepuia pa3INIHBIMU CIIOCO0aMHU.

10. 3amura pador.

[IpoBepsieTcst 3HAHWE CTYACHTAMH OCHOB OOpaOOTKH PE3yJbTaTOB ASKCIEPUMEHTOB. 3aluTa
pabor.

11. MccnenoBanue npeneccuy ypaBHOBEIIEHHOTO THPOCKOIIA.

I/ICCJ'IG,I[YIOTCH 3aKOHBI JABMXXCHUA 6HCTpOBpaH_IaIOH_[I/IXC$I OCCUMMCTPUYHBIX TCJI (FI/IpOCKOHOB).
ITo CKOPOCTH IPCUCCCHUU T'MPOCKOIIa 1101 JEUCTBUEM ITIOCTOSIHHOTO MOMEHTA CHII OIIPEACIIACTCA
CKOPOCTh BpalICHHUA POTOpaA. MowmenT HHEPpLUUN pOTOpa OHNpEACIACTCA METOAOM KPYTUIIBHBIX
KoJIEOaHUI IIpH CPaBHCHHUHU C ITAJIOHHBIM TCJIOM. IIo OIIyCKaHHUU OCH THPOCKOIIa U3MCPACTCA
MOMCHT CHJIbI TPCHHUS B OCH T'MPOCKOIIA.

12. U3ydenue koieOaHMid CTPYHBI.

HccnenyroTces cTosune BOJIHBI, BO30YKIaeMble Ha HATIHYTON CTAIbHOMN CTPYHE C 3aKpEIICHHBIMU
KOHI[aMU. MI3MepsIoTCsl pe30HaHCHBIE YACTOThI B 3aBUCUMOCTHU OT CHJIbI HATSDKEHUS HUTH, U3 YETO
OTIpeIeNIIeTCS CKOPOCTh PACIHpPOCTPAHEHUS BOJIH HAa CTpyHE W €€ IHMHEHHas IUIOTHOCTb.
Peructpamuss  konmebGaHuii  TPOBOAUTCA C  TMOMOIIBIO  DJIEKTPOMAarHUTHOTO  JIaT4yHKa,
MOJKIIIOUEHHOTO K AJIEKTpOoHHOMY ocuuiuiorpady. Ilo mmpuHe pe3oHaHca u3MepsieTcs
JTOOPOTHOCTH KOJIeOaTeIbHON CUCTEMBI.

13. Ompenenenne CKOPOCTH MOJIETa MYJIH.

CKOpOCTB MoJICTa MYJIN U3 MHEBMATUYCCKOI'O PYXKb U3MCPACTCA C ITOMOLIBIO 0aJUTMCTHYCCKOTO
METOJa. CKOpOCTI/I BBIUUCIIAOTCA IO aMIINIUTYZI€ OTKIIOHCHUA 0aJUTMCTUYECKOTO H KPpYTUJIIBHOT'O
MasATHUKOB C UCITIOJIb30BAHUCM 3aKOHOB COXpPAHCHHA UMITYJIbCA, SHECPIrUU U MOMCHTA UMITYJIbCA.

14. UccnenoBanue CBOOOIHBIX KOJIEOAHUI CBI3aHHBIX MasiTHUKOB.

HccnenyroTcst 0cCOOEHHOCTH KOJIEOaHUI CHUCTEMBI U3 JABYX CBSI3aHHBIX MasATHUKOB. M3MepsitoTcs
cOOCTBEHHBIE YaCTOTHI KOJIEOAHUH U HCCIEIYIOTCS COOCTBEHHbIE MO/bI KoJiebanuil. Mccnenyercs
3aBHCHUMOCTh XapakTepa KoneOaHui OT KOHCTAHThI CBS3M MasiTHUKOB.

15. Craumonapnoe teuenue (bepuymnnu, [Tyaszeis).

N3ydaroTcs CBOWCTBA CTAIMOHAPHBIX TEYEHUW JKUAKOCTEW MW Ta3oB. Pacxon KUIKOCTH
n3mepsiercss pacxogomepamu Iluto m Bentypu. Ilo 3aBucumMocTn pacxona rasza or nepemnaja
JABJICHUSI Ha y4acTKe TpyObl u3MepsieTcs BsI3KOCTh rasza. [lo oTkionenue ot 3akona [lyaseitns
ONpeeNsaeTcss KpUTHYECKOE Yuciao PeilHobIca, COOTBETCTBYIOIIEE MEPEXOAY OT JJAMUHAPHOTO
TE€4YEeHUsI K TypOyJIEHTHOMY.

16. Bs3kocTh KHUAKOCTHU, SOHCPIUsA aKTHBALIUH.



[To BepTHMKaTbHOMY TaJACHUIO MPOOHBIX IIAPUKOB B BEPTUKAIBHOW KOJIOE, 3arOJIHCHHOU
[JIMHIEPUHOM, H3MepseTcsl K03 (UIMEHT BA3KOCTH JKUIAKOCTH B 3aBUCUMOCTH OT TeMIepaType.
[To ycraHoBuBIICHCS CKOpocTH TaneHus mposepsiercs ¢opmyna Crokca ISl CHIIBI
COIIPOTHUBIICHHU B BA3KOM KUAKOCTU. [Io TemneparypHOU 3aBUCUMOCTH BSI3KOCTH OIPEIEIAETCS
SHEpPrusl aKTUBALUU JJI1 MOJIEKYJ JKUJIKOCTH. DHEprusi aKTUBalLlUs CPaBHUBAETCS C 3HEpPruei
CBSI3M, TEIUIOTOW MCHIAPEHUS U IHEPIHEN TOBEPXHOCTHOTO HATSKEHUS.

17. Bakyym.

N3y4aroTcst OCHOBHBIE METO/BI MOIYUYECHHs U U3MEpPEHUs Bakyyma. Mccienyercs 3akoH OTKauKu
B BSI3KOCTHOM PEXXHME ITPH OTKa4Ke (POPBAKYYMHBIM HACOCOM M 3aKOH OTKAYKH B KHYZICEHOBCKOM
pe’kuMe TpH  BBICOKOM BakyyMe (¢ moMompio  aud@y3noHHOro MacisHOro WU
TypOOMOJIEKYISIpHOTO HacocoB). M3MepeHume HU3KOrO BaKyyMa IIPOBOAMUTCS MAcCISHBIM,
TEPMOIIAPHBIM U TEPMOPE3UCTOPHBIM BaKyyMMeTpamu. BbICOKMH BakyyMm H3MepATCs
MOHM3ALMOHHBIM U MarHETPOHHBIM BaKyyMMETPaMH.

18. Juddysus.

Hccnenyercs B3auMHast 1udQy3ust Bo3ayxa U Teus 4epe3 TOHKYIO TPYOKy, COSTUHSIONIYIO IBa
cocyna. KoHIeHTpanuu ra30oB HU3MEPSIOTCS TEPMOPE3UCTOPHBIM JaTYUKOM IO Pa3HOCTH
TEIUIONIPOBOAHOCTH cMecH. Vcciemyercss NMpUMEHUMOCTh 3akoHa @HKa W 3aBUCHUMOCTD
ko3 dunrenTa B3auMHoONl AP Py3un OT TaBICHUS

19. TemionpoBOIHOCTb.

Hccnenyercs 3aBUCHMOCTh KOA(UIMEHTa TEIJIONPOBOJHOCTH BO3AyXa OT TeMIepaTypbl U
nasieHusd. Vi3smMepeHus npoBOIATCs [0 HarpeBy MPOBOJIOKH, 3aKIHOYCHHOW B LWIMHAPUYECKYIO
BO3AYIIHYIO 000yiouky. Temmeparypa BHeLIHEH OOOJOYKHM KOHTPOJUIMPYETCS TEPMOCTATOM,
TEMIIEPATYPa IPOBOJIOKH ONPEACIIACTCS 110 3aBUCUMOCTH COIIPOTUBIICHHS MaTepHalla IIPOBOJIOKU
oT temueparypsl. [Ipu HU3KOM JaBJIE€HUN UCCIIEYETCs BJIEHUE TEMIIEPATYPHOIO CKayka BOIU3U
IIPOBOJIOKH.

20. MonexynspHbI€ SIBICHUS.

HccnenyroTcst MOJIEKYJSIpHBIE MPOLIECCH B CHIBHO Pa3peXeHHbIX razax. M3ywaercs mponecc
AJIEKTPOOTKAYKH --- MOTJIOIIEHHUS YacTHUIl Ta3a aHOAOM B PE3yJbTaTe NOHU3ALUU IEKTPOHHBIM
ynapoM. M3mepsercs NaBiIeHHE HACHIIICHHBIX MApOB TYrOIJIABKUX METAJUIOB IO M3MEHEHUIO
JIaBJICHUS IIPH HarpeBe TOKOM 00pasiia B BaKyyMe.

21. 3amura pabot

[IpoBepsieTcst 3HaHWE CTYAEHTaMH OCHOB OOpaOOTKM pPE3yJbTaTOB SKCIEPUMEHTOB. 3alinTa
pador.

22. Onpenenenne CP/CV razos.

I/IBMepHeTCH IIOKa3aTeciib a)lI/Ia6aTLI METOdaMH KHCMaHa-I[CSOPMa U aKyCTHYCCKOI'O pC30HaHCa.
Bruncasercs 3HaueHHe CKOpPOCTHU 3BYKa. I/I3MCpHIOTC}I nmapaMeTpbl U HUX 3aBUCUMOCTH OT
TCMIICPATYPhI UL BO3AYyXa U YITICKHUCJIOTO rasa.

23. ®a3oBbIE NEPEXOBI.

C mnomompl PTYTHOTO MaHOMETpAa H TEPMOCTAaTa H3MEPSETCS 3aBUCHUMOCTH JaBJICHUS
HACBIIICHHBIX MMapoOB OT TEeMIEpaTypbl AJid BoAbl U cnupTta. [lo moayuyeHHOM 3aBUCHMOCTH
BBIUKCIISIETCS TEIIOTa TapooOPa30BaHMs COOTBETCTBYIOIINX HKHUIKOCTEH.



24. 3amura pabot

[TpoBepsieTcsi 3HaHHME CTYACHTaMH OCHOB OOpa0OTKHM pPe3yabTaTOB JKCIEPUMEHTOB. 3alluTa
pabor.

25. PeanpHble raspl.

Uccnenyercs apdexr [xoyns—Tomcona mpocaunBaHus Tra3a uepes NOPHUCTYIO IEPETOPOIKY ISt
yIIeKucnoro rasza. PasHocTh  Temmeparyp u3MepsieTcs  TepMonapoil.  Berumcnstorcs
koddp¢uimentsl [xoyns—Tomcona u mapamerpsl raza Ban-gep-Baanbca. [lo m3aMepeHHBIM
napaMerpaM IPOU3BOJUTCS OLIEHKAa KPUTHMYECKUX [1apaMEeTpOB ra3za U TEMIIEpaTypbl MHBEPCUU

addekra.

26. IloBepXHOCTHOE HATSKEHHUE.

N3mepsercs k03 puiineHT moBepXHOCTHOTO HATSKEHHS Pa3IMYHBIX )KUAKOCTEH (BOIBI M CIIUPTA)
B 3aBHCUMOCTH OT TeMIIepaTypbl MeTo1oM PeOunaepa. Onpenensercs moiaHas cBOOOHAS YHEPTUs
MOBEPXHOCTHU U TEIJI0Ta 00pa30BaHMsI €AUHULbI TIOBEPXHOCTH.

27. TemnoeMKOCTb.

H3mepsieTcst TEMIOEMKOCTh TBEPBIX TEN U TEIIOEMKOCTh ra30B MPU MOCTOSHHOM JaBIICHUU IS
pa3InuHbIX pacxoa0B. Temmneparypa TBEpAOro Teaa U3MEPSIETCS M0 3aBUCUMOCTHU COMTPOTUBIICHUS
HarpesaTelis OT TeMIieparypbl. TeMiieparypa raza u3MepsieTcsi TepMOIapou.

28. 3amura padbot

[IpoBepsieTcst 3HaHME CTYACHTaMH OCHOB OOpa0OTKH pPe3yabTaTOB JKCHEPUMEHTOB. 3aluTa
pabor.

29. Marautometp .AOCOTIOTHBIN BOJABTMETP. MOCTMPOBAHNE ITCKTPUIECKUX TTOJICH.

OnpeneneHue TOPU30HTAIBHOM COCTABIIAIOIIEH MAarHUTHOTO MO 3€MJIM, U YCTAHOBIIEHUE
KOJIMYECTBEHHOTO COOTHOILUEHUS MEXKIY €IMHHULAMHU DJIEKTPUYECKOrO TOKAa M HAIPSDKEHUS B
cucremax CH u CI'C. M3yueHue 31eKTpocTaTHUECKUX MOJIeH MPSMOYToJIbHOT0 Kabes, MI0CKOro
KOHJIEHCATOpa, YEThIPEX 3apsKEHHBIX LIUIMHIPOB Ha JIEKTPOIIPOBOIHON Oymare.

30. CHCKTpBI QJICKTPUYCCKUX CUTHAJIOB. Boanogoz. Cunres DJICKTPUYCCKUX CUTHAJIOB.

I/I?,quHI/IC CIICKTPAJIBHOTO COCTaB IMCPUOAHNYCCKUX ODJICKTPUYCCKUX CHUT'HAJIOB. HBy‘ICHI/Ie
BO3MOXHOCTH CHUHTC3HUPOBAHUSA NCPUOJUUCCKUX DJICKTPUUCCKHUX CUTHAJIOB IPH OT'PAHUYCHHOM
HAaOOpe CHEeKTpaJbHBIX KOMIOHEHT. (O3HaKOMJIIEHHE C OCOOEHHOCTSMU pacHpOCTpaHEHUs
SJICKTPOMAaroiuTHLIX BOJIH B BOJIHOBO/EC, annapaTypOI‘/'I H MCETOJaMH H3MCPCHUA OCHOBHBIX
XapaKTEPUCTHK MPOTEKAIOIIUX IPH 3TOM IPOILIECCOB.

31. Marnetpos (1 ¢poxycupoBka). 3akoH TpéX BTOpbIX. OnbIT MInKeHa.

OHpCIleJ'IeHI/IC OTHOIICHHA 3apsdaa 3JICKTPOHA K €ro Maccc METOJI0M MarHMTHOM (I)OKyCHpOBKI/I u
METOAOM MArbHeTpoHa. OnpeneneHI/Ie YACIBHOTO 3apsaa 3JICKTPOHA HAa OCHOBC 3dKOHa ((TpéX
BTOPBIX» I BAKYYMHOI'O 1UOJA. I/I3MepeHHe QJICMCHTApPHOTO 3apsaa MCTOAOM MACIISIHBIX KaIllCJIb



M0 UX ABWIXCHUIO B BO3OYXC IO ,I[eﬁCTBHCM CHJIBI TSAKECTHU U BEPTHUKAJIBHOI'O DJICKTPHUYCCKOIO
I10JI4.

32. Cnpur (a3 B 1ienu nepeMeHHoro Toka. Pezonanc HanpspkeHuil. PesoHaHc TOKOB.

W3yueHne BAMSHUS aKTHBHOTO COMPOTUBIICHHUS, UHAYKTUBHOCTH U EMKOCTH Ha CIBUT (pa3 MExX Ty
TOKOM U HaIIpsSDKEHUEM B LIETM IIEPEMEHHOr0 ToKa. McciienoBanne pe30HaHCOB HAIPSKEHUN U
TOKOB B IIOCIIEIOBATEIIbHOM U B IapaUIeIbHOM KOJI€0AaTeJIbHOM KOHTYypax C HM3MEHAEMOM
€MKOCTBIO, TIONY4YE€HHE AaMIUIMTYIHO-YaCTOTHBIX M  (Pa30BO-YACTOTHBIX XapaKTEPUCTUK,
OIIpEeJIeJICHUE OCHOBHBIX [IapAMETPOB KOHTYPOB.

33. DddexT Xomra B momynpoBogaukax . Iddexr Xomra B Mmetamuiax. MarHeToconpoTUBICHUE
HOJTYIIPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH BI[C XoJ11a OT BeIMYUHBI MATHUTHOTO TT10JIS IIpH pa3JIMYIHbIX TOKax
qcpe3 O6p213€].[ AJI1 OIIPCACIICHUA KOHCTAHTBI Xona. I/I3MepeHHe IOJABH)XHOCTH X KOHIICHTPAINH
HOCHUTENCH 3apsia B IIOJIYIPOBOJHUKAX U METaJIJIax. I/I3MepeHHe 3aBUCUMOCTHU COIIPOTUBJICHUA
MOJIYIIPOBOJHUKOBBIX 06pa3u0B pa3J'IH‘lH0fI (1)OpMI>I OT UHAYKIIUU MAarouTHOI'O IOJIA.

34. CBobGonnbie konebanus . Beiyxaennbsie konedbanus . J{po6osoit mym . Koned. koHTYp ¢
HEJIMHEHHON EMKOCTBIO.

HccnenoBanue CBO6OI[HBIX U BBIHYXXIACHHBIX KoJIeOaHHH B QJICKTPHUYCCKOM KoJie0aTeIbHOM
KOHTYPC. I/IBMepeHI/IC 3apsaa 3JICKTpPOHaA I10 ,Z[pO6OBOMy mymy. HSy‘lCHI/Ie PE30HaHCHBIX CBOMCTB
HEJIMHEHHOT0 KOIe0aTeIbHOI0 KOHTYpa

35. ua- u napamarseTuku. /lua- u mapamaruetuku. /{ua- u mapamaraetuku. CkKuH-3Qexr.

W3mepeHne MarHMTHOM BOCHPUMMYMBOCTH [Ua- W MapaMarHUTHOro oOpasuos. M3yuenue
TEMIEPATypHOIl 3aBUCHMOCTH MAarHUTHOW BOCHPUMMYHUBOCTH (PeppOMarHeTvka BbIILE TOYKU
Kropu. HMccnenoBanue NPOHMKHOBEHUS INEPEMEHHOTO MAarHUTHOTO IOJS B MEIHBIA ITOJIBIA
LHUTUHAP.

36. bannmucTrueckuii ralbBaHOMETP.

N3yuenue paboThI BBICOKOYYBCTBUTEIIBHOTO 3€pKaJIbHOTO rajgbBaHOMETpa
MAarHUTO3JIEKTPUUYECKON CUCTEMBI B PEKUMaX U3MEPEHHS MTOCTOSTHHOTO TOKAa M 3JIEKTPUYECKOTrO
3apsa.

37. PenakcannOHHBIN TeHepaTop. Tneronmi paspsa . BeICOKO9acTOTHBIN pas3psia.

HccnenoBanue PCIIaKCAllUOHHOI'0 TCHEpATOpa Ha CTa6I/IHI/ITpOHC. I/I3y‘-ICHI/IC BOHBT-aMHepHOﬁ
XapaKTCPUCTHUKU HOpMaJIbHOT'O TJICIOUICTO paspdanaa. I/I3yquI/1e CBOMCTB IJ1a3MBbI
BBICOKOYAaCTOTHOI'O I'a30BOI'0 pa3psaa B BO3AYXEC METOAOM 30HAOBBIX XapaKTCPUCTHUK.



38. Iletnsa rucrepesuca (auHamuyeckuii meton) .Iletns rucrepesuca (CTaTUYECKUM METON).
ITapameTpoH./IBoiiHOE sIpMO .

W3ydeHue nerens ructepesrca pa3inuHbIX (eppOMarHUTHBIX MATEPUAJIOB B IEPEMEHHBIX MOJISX.
H3mepenne HauanbHOW KpUBOM HamMarHW4yuBaHUs (EeppOMArHETUKOB U MpPENEIbHON METIIN
rucrepesuca Juisi 00pa3loB TOPOUAATBHONW (OPMBI, U3TOTOBIEHHBIX W3 YHUCTOTO Xejie3a WU
ctanu. M3ydenue napaMmeTpruueckux KoyiebaHuil B 3JI€KTPUYECKOM LIeTIH.

39. 3amura pabot

OO6paboTKa MONYYEHHBIX AKCHEPUMEHTANbHBIX JAaHHBIX. AHANU3 NPUYMH, MPHUBOIAIMUX K
OL[II/IGKaM HU3MCPCHUA, W pacyeT HOI‘peH_IHOCTef/'I U3MCPCHHUA HUCCIICAYCMBIX BCIIMYHH.
[IpeacraBnenue mnpojenaHHOW padOTHl B BUJE HAYYHOTO OTYETA. 3allUMTa MOJIYYEHHBIX
pe3yabTaToB. OOCyX)IeHHE BOIIPOca MO BLIOODY.

40. Konpia Herotrona. Matepdepomerp XKamena. Matepdpepomerp Penes.

HuTepdepeHIMOHHOE U3MEPEHNE KPUBU3HBI CTEKISIHHOM IOBEPXHOCTH C IOMOIIBIO KOJIEI
Herorona. MHTEpdepeHIMOHHbIE M3MEpEHHs TOKa3aTesiell MPEIOMIICHUS Ta30B C MOMOIIBIO
untepdepomerpon Kamena u Pernes.

41. LenTpupoBaHHbIE OIITUYECKUE CHCTEMBI. MoaenupoBanne ONTHUYECKUX
npubopos.Pedpakromerp A6Oe.

N3yueHre MeTo10B onpeaenaeHNs (POKYCHBIX PACCTOSHUM JIMH3 U CIOKHBIX ONTHYECKUX CHUCTEM.
OmnpeneneHne XxapakTEPUCTUK ONTUYECKOW CHCTEMBI, COCTAaBICHHON U3 TOHKHUX JIMH3. M3yueHue
cdepuueckoil 1 xpomatuueckoi abeppauuid. M3ydenue mopaeneit 3purensHbix Tpyo Kerepa u
INanunes u monenu Mukpockorna. lMsmepenune nokasarenei NpeaoMIIeHUs TBEPABIX U KUAKUX Tl
B MOHOXPOMaTHYECKOM CBETE C IMOMOIIbI0 pedpakromerpa Ad0e.

42. 3ydeHue nasepa .

M3ydyeHre OCHOBHBIX MPHUHIIMIIOB pPa0OTHl TeIHi-HEOHOBOTO Jla3epa, CBOWMCTB JIa3€pPHOTO
U3ITy4eHUs U U3MEpEHHEe yCUJIeHUs JiazepHoi TpyOku. VccrnenoBanue cocTosHus NMOIsSpU3aLUuU
W3IIy4eHHS Jla3epa Ha wuccieayeMol TpyOke. HaOmromeHue MOI0BOM CTPYKTYpHI Ja3epHOTO
U3ITy4EHHUS.

43. ludpakuus cera.

Uccnenosanue sapinenus audpaknun Openens u Opaynrodepa Ha menu. Mzydenue BIusHuUs
TupaKuy Ha pa3pearonyto cliocOOHOCTh ONTHYECKUX HHCTPYMEHTOB.

44. Ionstpuzanusi.



O3HakOMIICHME C METOJaMH IIOJNyYEHHUS M aHajau3a IOJIIPU30BaHHOro csera. OnpexneneHue
mokaszaressi TIpeJoMiIeHust S00HMTAa uepe3 yroia bprocrepa. McciemoBanue —xapakrtepa
HOJSpU3alUU CBeTa B IPEJIOMIEHHOM M OTPak€HHOM OT cCTombl Jaydax. MccienoBaHue
UHTEepPEpEHIIMH TOIAPU30BAaHHBIX Jyded. OmpeneneHue HarpaBleHHUs BpAIIEHUS CBETOBOTO
BEKTOPA B AJUIMITUYECKH MOJISIPU30BAaHHOM BOJIHE.

45. Unrepdepennns Bomn CBY.

N3yuenne uHTEpPEPEHIIMH DIIEKTPOMArHUTHBIX BOJH MWJUIMMETPOBOTO JHara3oHa C
NPUMEHEHHEM JIBYX ONITUYECKUX HHTEP(PEPEHIIMOHHBIX CXeM. DKCIIEPHUMEHTAIBHOE OIpe/Ie/iCHIE
AJIMHBI BOJIHBI H3JIYYCHHA W IMOKA3aTClid IMPCIOMJICHUA JUDJICKTPHKA. BKCHepI/IMeHTaﬂbHaSI
IIpoBEpKa 3akoHa Maitoca.

46. ludpakuoHHbIE PEIIETKU (TOHUOMETD).

3HAKOMCTBO ¢ pabOTON U HACTPOHKON TOHHOMETPA U OTPeIeNIeHNE CIEKTPAILHBIX XapaKTEPUCTHK
aMIUTMTYAHOH peméTku. VMccnenoBanue criekTpa pTyTHOU aMiibl. OnpeeneHne CeKTpaaIbHbIX
XapakTepUCTUK (Pa3oBoil pemeTku (dIIenerra).

47. JIBoitHOE JTy4enpeIoMIICHHE.

I/I3y‘IeHI/IC 3aBUCUMOCTH I1OKA3aTCJIA IIPCIIOMIICHUA HEOOBIKHOBEHHOM BOJHEI OT HaIlpaBJICHUSA B
JABOAKOIIPCIIOMJIAIOIIEM KPpHUCTAJIIIC. OnpeﬂeneHI/Ie IJaBHBIX IOKa3aTeliel IIpCIIOMJICHUS B
KpucTaJlIC.

48. ludpakuus Ha yIbTPa3BYKOBBIX BOJTHAX.

W3ydyeHrne Audpakiuy cBeTa Ha CHUHYCOMAAIBHOM aKyCTHYECKOW peIETKe W HaOJoJIeHue
($a30Boii pEMIETKH METOI0M TEMHOTO TIOJIS.

49. Pazperi. cnocoOHOCTh MUKpOCKoTa (MeToa A66e).

Omnpenenenne AUQPPaKIMOHHOTO Mpejesa pa3pelieHnus o0beKTHBa MUKpOcKoma MeTogoM Ab0e.
Omnpenenenne mepuofa pPEmETOK MO UX MPOCTPAHCTBEHHOMY CIIEKTPY, MO H300pa)keHUIO,
YBEIMYCHHOMY C TIOMOIIBIO MOJEJIN MHKPOCKONA, a TakXke, IO OLEHKE pa3pelnaromeil
crocobHocTH MUKpockona. [IpocTpancTBeHHast pUIbTpays U MyJbTUIUTMIIMPOBAHHE.

50. 3amuTa pabot

OO0OpaboTKa TMOJYYCHHBIX JKCIEPUMEHTAIBHBIX JAHHBIX. AHAJIW3 MPUYUH, TPUBOAAIINX K
OmMOKaM M3MEpPEeHHs, W pacyeT MOTPEHIHOCTeH M3MEPEHHS HCCIICAYyEMBIX BEJINYHH.
[IpencraBieHue mnpojeNaHHOW pabOThl B BHAEC HAYYHOTO OTYETa. 3alluTa MOJYYCHHBIX
pe3yibTratoB. OOCYXICHHE BOIPOCA 110 BBIOOPY.



51. Dddexr [Tokkemnnca.

HccnenoBanne uHTEp(EpEeHIMU PacCcesHHOTO CBeTa, Mpoulenumero kpucrawl. HabmoneHue
M3MEHEHHUs XapaKTepa MOJISIpU3alliy CBETa MPU HAJIO)KEHUH Ha KPUCTAILT 3JIEKTPUUECKOTO TIOJIS.

52. 3amura pabor.

[TpoBepsieTcsi 3HaHHME CTYACHTaMH OCHOB OOpa0OTKHM pPe3yabTaTOB JKCIEPUMEHTOB. 3alluTa
pabor.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Oo0mas ¢pusnka: MexaHuKa

Heab AMCHUNIMHBI:

- UIBYUCHUC CTYACHTAaMH OCHOBHBIX 3aKOHOB KJIaCCHUYECKOH U pGHHTHBHCTCKOﬁ MCXaHUKH.

3agauu AMCHUINJINHBIL:
- 3HAKOMCTBO C 0a30BBIMH 3KCTICPUMEHTAIBHBIME (DaKTaMH B 00JIACTH MEXaHUYICCKUX SIBIICHUH;
- YCBOGHHE OCHOBHBIX KOHIEMIIHN, UCIOIB3YEMBIX AJIsi ONMMCAHUS MEXaHUYECKUX SIBICHUN;

- OBJIaACHHC HpOCTCﬁIHPIMH MAaTCMAaTUYCCKMMHU MCETOJaMM, ITO3BOJIAIOIIHMMH PCIIATh 3aJa4du
MCXAaHHUKH,

- pCHICHUC 3aaa4, OXBAaTbIBAIOIIUX OCHOBHLIC IIPHUJIOKCHHNA MCXAHUKH.

ITepeyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- YUCJIEHHBIE MOPSAJIKY BEJTMUHMH, XapaKTEepPHbIE IS Pa3INYHBIX MEXaHUUECKUX SBJICHUI;
- OCHOBHBIE 3aKOHBI KJIACCUYECKON U PEISATUBUCTKON MEXaHUKU;

- IPUHIIUIT OTHOCUTENBHOCTH [ anuiest 1 NpUHIUI OTHOCUTEIbHOCTH DHHIITEHHA;

- 3aKOHBI COXPAHEHUS YIHEPTHH, UMITYJIbCA U MOMEHTA UMITYJIbCA;

- 3aKOH BCEMHUPHOTO TATOTEHUs U 3aKOHBI Kerepa;

- OCHOBBI INHAMUKH BpAIIEHUsI aOCOJIOTHO TBEPAOIO TEINA;

- OCHOBBI TEOPUU CBOOOTHBIX, 3aTyXAIOIIUX U BBIHYXJAEHHBIX KOJIeOaHUii;

- IPUHLIMIIBI ONTIMCAHUS MEXAaHUYECKUX SBJICHUN B HEMHEPLUAIBHBIX CUCTEMAX OTCUETA;
- OCHOBBI OIMCAHUS ABMKEHUS UACAbHON U BA3KOM KUIKOCTH;

- OCHOBBI OITMCaHUA YIIPYTUX CBOICTB MaTCpHraJIoB.

yMeTh:



- abcTparmpoBaTbCsi OT  HECYIIECTBEHHOTO IMPH  MOJICIUPOBAHUU PEATHHBIX (DU3UICCKUX
CUTYaLHi1;

- ACJIaTh NPaBUJIbHBIC BBIBOABI U3 COIIOCTABJICHUSA PE3YJILTATOB TCOPUHN U SKCIICPUMCHTA,
- HAaXOJAUTb 6e3pa3MepHLIe napaMeTphl, OMPEACIIAOIINE N3YIaEMOC SABJICHUC,
- IPOU3BOAUTDH YUCIICHHBIC OLICHKU I10 MOPAAKY BCIINYUHBI,

- JleNaTh KaueCTBCHHBIC BBIBOJBI NPU IEpPEeXoJlie K NPEACTbHBIM  YCIOBUSM B HM3Y4aeMbIX
npoOsemax;

- 00€ecIIeunTh AOCTOBCPHOCTD IMOJIYYa€CMBIX PE3YJIbTAaTOB;

- BUJICTh B TEXHUYECKUX 3aJ1a4ax (PU3HUECKOE COACPKAHHE.

BJIAJ1ETh:

- METOAaMU pelIeHus: GU3NYECKUX 3a]ay [0 MEXaHHKE;

- HaBBIKAMHU CaMOCTOSITeNIbHON paboThl B Oubinoreke u MHTepHeTe;
- HaBBIKAMH OCBOCHHUS 00JIBIIOr0 00BheMa HHPOPMALINY;

- Ky.]'H:TypOﬁ IIOCTAHOBKH U MOICIHUPOBAHHUA (1)I/IBH"ICCKI/IX 3ajJa4.

TeMbl U pa3jeiibl Kypca:
1. lunamuka BpalieHusi abCOIOTHO TBEPAOTO Tea.

OcHOBHOE ypaBHEHHE AMHAMUKH BpallleHUs aOCOJIIOTHO TBEPAOIO Teja BOKPYT HEMOABHXKHOMN
ocu. MomenT unepuuu. Teopema Ll teiinepa. Kunernueckast sHeprust abCot0THO TBEPAOTO Tea,
BPAILAIOLIEr0Cs BOKPYT HEMOABUKHON OCH.

CooTHoO1IEHHE MEX1y MOMEHTAMU MHEPLMHM OTHOCHUTEIBHO TPEX B3aMMHO NEPIEHINUKYISIPHBIX
ocei. MOMEHT MHEpUHMH OTHOCUTEIBHO TOYKH. COOTHOLIEHME MEXIYy MOMEHTaMU HHEPLUU
IIOCKOW (pUTypbl. MOMEHTBI MHEPLIUU MPOCTEHIINX TEII.

JluHaMuKa MI0CKOTO JBMKEHUS a0COTIOTHO TBEPI0TO Tena. Kunernueckasi sHEPTUst IPH TUIOCKOM
newkeHnn. CKaThIBaHUE TEN BpAIlEHUS C HAKJIOHHOW TuiockocTd. ['mpockom. Ilpeneccus
TUPOCKOIIA oA JIGI\/’ICTBI/IeM CHUJIBI TAXKECTH.

2. MexaHuKa MaTepralbHOM TOUKH.

Cucrema ortcuéra. Panmyc-sexkTop dwactuubl. JlekapToBa, HLMIMHApPUYECKass U cdepuyeckas
cuctembl KoopAauHat. OCHOBHBIE MOHATHS KUHEMAaTUKH MaTepUajbHOW TOUKH: IEepeMEIlEHuE,
MT'HOBEHHAasi CKOPOCTh U yckopeHue. CpeqHui BEKTOp U CPEIHUI MOAYIIb CKOPOCTH.

Omnucanye IMJIOCKOTO JABHOKCHHA B HOHHpHOﬁ CUCTCMC KOOpAUHAT. I[yrosaﬂ KOOpAuHara.
Paznoxenue YCKOPCHUA HA TAHTCHIIUAJIIbHYIO 1 HOPMAJIBHYIO COCTABJISIFOIIHC.

KunemaTuka BpatieHus abCOMOTHO TBEPIOTO TeJIa BOKPYT HEMOABUKHOM OCH. YTIIOBast CKOPOCTh
U yriioBoe yckopeHue. CBsi3b yIIIOBbIX U IMHEHHBIX BenuduH. [1nockoe nBrkeHne TBEPAOro tena



KaK CyMMa IOCTYNaTeJIbHOIO0 U BpalllaTebHOro JBHXEeHHH. CBelleHHe IUIOCKOIO JIBUXKEHHUS K
BpallleHH0. MrHoBeHHas och BpalleHus. ClI0KeHUe YIIIOBbIX CKOPOCTEH.

3aKOH CIOXKEHUsS CKOpocTe M yckopeHui. 3akoHbl Hprotona. I[IpeoOpazoBanus [ anwies.
[IpuHimn otHocuTenbHOCTH ['anmuiesd. MMIynbC yacTUIbl U 3aKOH €ro u3MeHeHus. MMmynbc
CUJIbI. 3aKOH COXPAHEHUSI UMITYJIbCa.

Pabota u MOIIHOCTb CHJIBI. Kunernueckas OHCPIruA 4YaCTulbl H 3aKOH e€ H3MEHEHHS.
KOHCGpBaTI/IBHBIe N HCKOHCCPBATUBHBIC CHIIBI, IMOTCHLIUAJIBHOC IIOJC CHJI, IIOTCHLOHUaJIbHAA
OHCPIHUs. Ilomxas OHEpIusa 4YaCTullbl B IOTCHHOMUAJIBHOM IIOJIE M 3aKOH e€ m3MeHeHHs. 3aKOH
COXpPaHCHUA SHCPIUH.

HOTGHLII/IaJIBHaSI OHCPIrusd 4aCTHULbI B LHCHTPAJIBLHOM I10JIC. HpI/IMeHCHI/Ie K I'paBUTAlUOHHOMY U
KYJIOHOBCKOMY IIOJISIM, K ITIOJIXO prerﬁ CHIJIBI. HOTGHL{I/IaJIBHaH SHEPTHA 4aCTUIBI B ITOJIC CHJIbL
TAXKCCTH. Onpez[eneHI/Ie CWJIbI 110 BUY HOTeHHHaHBHOﬁ OHCPI'uu.

3. MexaHuKa CUCTEMBI YacTULL. 3aJa4a ABYX Tell.

I_[eHTp MacCC CUCTEMbI 4aCTHII. ypaBHeHI/Ie JABHXXCHHA LICHTPA MacCC. I/IMHy.]'ILC CHUCTEMBbI 4aCTHII.
COXpaHeHI/IC HUMITYJIbCa SaMKHYTOﬁ cucrembl. Cucrema LHEHTpPa Macc.

JBr>KeHUE TOUKH C MEPEMEHHON Maccoil. YpaBHeHue Memepckoro. @opmyna [{1noakoBcKoro.

[TonHast MexaHWYecKas PHEPTUs CUCTEMbl YaCTHII, 3aKOH COXPAHEHHS MEXaHUYECKON SHEPTUH,
teopeMa Kénura.

38.,[[21‘121 ABYX TCJI: BBIACIICHUEC NBHUXKXCHUSA LCHTPA MACC, YPABHCHHUC OTHOCUTCIIbHOI'O JABUIKCHUS,
HpI/IBeI[éHHaH Macca. Kunernueckas SHEPTHA U UMITYJIBChI HaCTHUL B CUCTEME LICHTPA MACC.

Kunemaruka OMHapHBIX YNPYTrUX CTOJIKHOBEHUH. BekropHas auarpamma umiyiibcoB. CBs3b
YIJIOB paccesHus B CHCTEME LIEHTPa Macc U B JJabopaTopHoil cucteme. Heynpyrue cTOIIKHOBEHHUS.
ITopor peaknumu.

4. MomeHT uMItysibca. 3aKOH BCEMUPHOTO TAroTeHus. 3akoHbl Kemnepa.

MomMeHT HUMITYJIbCA YaCTUIBI U 3aKOH €T0 U3SMCHCHUA. MomeHT cuiTBl. 3aKOH COXPAaHCHUS MOMCHTA
HMITYJIbCA. TeopeMa mromanaei. MoMeHT HUMITYJIbCa CUCTEMBI YaCTUIl U 3daKOH €TO U3MCHCHUS.
CoxpaHeHHe MOMCHTa HMITYJIbCa 3aMKHYTOﬁ cucteMbl. CBS3b MOMEHTOB HUMITyJIbCa B
na6opaTopH0171 CUCTEMC U B CUCTEMC LICHTpA MacCC. MomMeHT HMITYJIbCa B 3a1a4€ ABYX TCIJI.

3akoH BcemupHoro tarotenus. Teopema ['aycca. Ilpumenenue teopemsl ["aycca 11 HaX 0k 1eHUS
rPABUTALMOHHOTO MOJIS IPOCTEUILINX CUCTEM.

3akonsl Kemuepa, napametpsl opOoUThL, iepuo]] oopaienus. Kocmuueckue ckopocTu.

5. HemnepuuaibHbIE CUCTEMBI OTCUETA.

Heunepunansubie cucrembl orcuéta. Cuiibl MHEPLMH, BO3HHMKAIOIIME IPHU IMOCTYNATEIbHOM
JIBUKEHUH U TIpH BpaieHuu. [loTeHnmnanpHas SHEprusi YacTHUIIBl B TIOJIE IEHTPOOESKHON CHIIBI
WHEpUUU. 3aBUCHMOCTh Beca Tesia OT reorpaduieckoi mupoThl. OTKIOHEHHE MAJA0INX Tel OT
HamnpasieHus oteeca. Masatauk dyko.



6. CB0OOIHBIC, 3aTyXaIONINE U BRIHYK/ICHHBIE KOJI€OaHMsI, BOJTHBI.

OpHOMEpHBIE TapMOHWYECKHE KOJIeOaHHs: YpaBHEHHE IBIKEHHS M €ro oOIiee pelieHHe,
HayalbHbIE YCIOBUS. AMIUIMTYyAa, (asza, dactora W mnepuox Konebanuil. Ilepmon manbix
KOJICOAaHUH MaTEeMaTHYEeCKOTO MasiTHUKA M Tpy3a Ha npyxuHe. Maibie kojaeOaHus (pu3nIecKoro
MasTHHUKA: TEepHoja KoiebaHuil, mpuBeAEHHAs JJIMHA, IeHTp kadaHus. Teopema [roiirenca o
B3aMMHOCTH TOYKH I10/IBECA M LIEHTPA Ka4aHHUsL.

3aryxarolue OJHOMEpHbIE KoyeOaHHs B BA3KOW cpelie: ypaBHEHHUE ABMKEHHsS M ero oouiee
peleHyre, HavyajibHble YCioBUs. Jlorapupmuueckuil JeKpeMeHT 3aTyxXaHusi U J1OOPOTHOCTb.
Arneproau4ecKoe ABUKEHHUE.

BrinyxeHHble KojeOaHUsI OJHOMEPHOTO TapMOHHYECKOTO OCHMIIISATOpA B BSI3KOH cpele Mo
JEICTBUEM CHUHYCOMJAJIbHOM BHEIIHEW CHUJIbl: YpPAaBHEHUE JBUKEHHUS U €ro o0Ilee pelIeHHE,
METO/ HeonpeAeaEHHbIX KO3 (UIMEHTOB, HaYallbHbIE YCIOBUA. Y CTAHOBUBIIMECS KOJIE€OaHUs,
aMIUTUTYZAA U (a3a yCTAaHOBUBILUXCS KOJIE€OaHUH, pE30HAHC.

Omnwncanue BOJIHOBOTO JBHMIXXCHUA, BOJTHOBOC 4YHMCIIO, (1)a30Ba51 CKOpPOCTb, 6ery1uHe Hn CTOAYHC
BOJIHBI.

7. Cneunaanaﬂ TCOPHUA OTHOCUTCIIbHOCTH.

HpI/IHLII/IH OTHOCHUTCIIBHOCTHU 9ﬁHIHTeI7[Ha, HE3aBUCUMOCTb CKOPOCTH CBE€Ta OT JABWIKCHUA
ucrounuka. Cucrema orcuéra B CTO. [IpeoOpazoBanus Jlopenna. MHBapuaHTHOCTH HHTEpBaIA,
ki1accudukamus uHTEepBanoB. CnenctBus npeoOpasoBanuil JlopeHIa: OTHOCHTENBHOCTb
OJTHOBPEMEHHOCTH, COKpAaIlleHHEe MacIITaboB, 3aMe/IJICHHE BPEMEHHU. PelITUBUCTCKHN 3aKOH
cioxeHus ckopocreil. [IpeoOpa3zoBanue HanpaBiIeHNUsT CKOPOCTH.

Umnynsc u sueprusa yactunbl B CTO. IIpeoOpazoBanus Jlopenua ans umMmysiabca U SHEPTUU.
O¢pdexr [omnepa. Cucrema nentpa macc B CTO. IloporoBas sHeprusi mpu HEyImpyrom
CTOJIKHOBEHUH JIBYX PEISATUBUCTCKUX YACTHLl. Y PaBHEHUE IBUKEHUS PEIATUBUCTCKON YaCTHIIBI.
JIBuKEeHME pESITUBUCTKON YacTHIBI B IIOCTOSHHOM OJHOPOJHOM MarHMTHOM IIOJIE; ABM)KEHHE
BJI0JIb CHJIOBBIX JIMHUN IIOCTOSTHHOTO OJAHOPOIHOTO MIEKTPUUYECKOTO TOJI.

8. DIeMEeHTH MEXaHUKH CILUIOIIHOM Cpcabl.

Cxatue u pactsxkenue crepkHei. Koapouuuent Ilyaccona, 3akon I'yka, monyns HOwra.
BcecroponHee pacTspkeHMe W ckaThe. OHeprus ymnpyrou nedopmainuu. CkopocThb
pacnpocTpaHeHus: IPOAOIbHBIX YIPYIHX BO3MyleHuH. Jledhopmarinu caBura U Kpy4eHus..

[Tone ckopocteit, TMHUK U TPYOKH Toka. M neanbHas xuakoctsb. Y paBHenue bepuymim. ®opmyna
Toppuuennu. TpyOka IIuro. Pacxomomep Bentypu. Bszkocts, cuna Bsizkoro tpenus, Qopmyna
Ilya3zeiins, yucio PeliHonbaca.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

Ob6mas ¢pusnka: onTuka

Heab AMCHUNIMHBI:

- OCBOCHHUC CTYyACHTaMU (1)I/I3I/IKI/I BOJHOBBIX SIBICHHUM M ONITHKHU.

3agauu AMCHUINJINHBIL:

- 3HAKOMCTBO C 0a30BBIMU IKCIEPUMEHTATBHBIMU (haKTaMd B OOJACTH BOJHOBBIX SIBIICHUH H
OIITHKHU;

- YCBOCHHUE OCHOBHBIX KOHHGHHHﬁ, BBIZIBUHYTBIX UL OITUCAHUA BOJIHOBBIX HBHCHHﬁ;
- OBJIAICHUC MAaTCMATUICCKUMU MCTOAaMH, ITO3BOJIAIOIIUMHU PCIIATh BOJIHOBBIC YPABHCHUA,

- pCUICHUC 3aaa4, OXBAaTbIBAIOIIMX OCHOBHBIC IPUIJIOKCHHUA (1)I/ISI/IKI/I BOJIH U OIITUKH.

ITepeyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- YUCJICHHBIE MTOPSAIKH BEJINYMH, XapaKTEPU3YIOIIUE ONITHYECKUE SIBJICHUS;

- OCHOBBI T€OMETPUYECKON ONTUKH;

- seenus gudpakunu Openens u Opaynrodepa;

- T paKIMOHHBIN MpeieNl pa3pelieHns ONTHYECKUX U CIIEKTPAIbHBIX TPHUOOPOB;
- IIOHATHE NIPOCTPAHCTBEHHOW U BPEMEHHON KOTE€PEHTHOCTH;

- IPOCTpaHCTBEHHOE NpeoOpa3zoBanue Oypbe B ONTHKE;

- OCHOBHBIE NIPUHIIMIIBI TOIOTpaduH;

- KJIACCUYECKYIO TEOPUIO TUCIIEPCUU;

- IOHATHS (a30BOM U IPYNIIOBOI CKOPOCTH;

- (hopMymTy AJIs TOKa3aTess MPEeJOMIICHHUS BEIECTBA B PEHTI€HOBCKOM JIMAIa30HE CIEKTPa;

- OJICMCHTAPHBIC OCHOBBI KPUCTAJLJIOOIITUKH.



yMeThb:

- abcTparupoBaTbCs OT  HECYIIECTBEHHOTO IPH  MOJCIMPOBAHUH PEATbHBIX (DU3NIECKUX
CUTyalui;

- ACJIaTh IpaBUJIBHBIC BBIBOABI U3 COIIOCTAaBJICHUA PE3YIBTATOB TCOPUHN U SKCIICPUMEHTA,
- HAaXOJHUTb 6espa3MepHLIe napamMeTphbl, OMPCACIIAOIINEC N3YIaCMOC SABJICHUC,
- IPOU3BOAUTE YUCJICHHBIC OLICHKU I10 IMOPAAKY BECIUWYNHBI,

- JleNaTh KAueCTBCHHBIC BBIBOJBI NPU IEpPeXoJlie K NPEACTbHBIM  YCIOBUSM B HM3Y4aeMbIX
npoOsemax;

- 00eceunTh JOCTOBEPHOCTD MOJIy4aeMbIX PE3YJIbTATOB;

- BUJICTh B TCXHHYCCKHX 3aJadax (1)I/I3I/I‘ICCKOG COACpKaHHUC.

BJIAJIETh:
- METOZIaMH pelieHUs GU3NIECKUX 3a]1a4 10 DJICKTPOIHMHAMUKE;
- HaBBIKaMU CaMOCTOSITEIILHON pa0doThI B Taboparopun, oubiaroreke u MaTepHeTe;

- HaBBIKAMHU OCBOEHHSI OOJILIIOr0 00beMa I/IH(bOpMaI_II/II/I.

TeMbl U pa3jeiibl Kypca:
1. 'eomeTpuueckas OnTuka.

BosHOBOE ypaBHEHME Kak cieAcTBHE ypaBHeHMM MakcBemna. [lmockue 3meKTpoMarHuTHBIE
BOJIHBI. 3aKOHBI OTpa)kKeHUs U npenomienus. [Ipenomnenue ceera Ha cpepruyeckoil MOBEPXHOCTU
pazzena AByX audnekTpuueckux cpea. [lapakcuanbHoe npubnuxenue. ToHKas U TOJCTAst TMH3BI.
Onrtuueckre TMpuOOPBI: JyMa, TeIecKor, MUKpockon. CBETOBOW MOTOK, CHJIa CBETA, SPKOCTh,
CBETUMOCTbh, OCBCIIEHHOCTD.

2. Tonorpadusi.

BonHoBoe mosne kak cymneprno3uius INIOCKUX BOJH Pa3HbIX HaIlpaBIeHUN (IMPOCTPAHCTBEHHOE
¢bypre--paznoxenue). [IpocTpaHncTBeHHas 4acToTa, MPOCTPAHCTBEHHBIN criekTp. Judpakuus Ha
CUHYCOMJANBHBIX pemerkax. Teopuss A0Oe QopMUpOBaHUS ONTUYECKOTO H300pa’keHUs
(mpuHLIMN TBOWHON audpakiuun). SABnenune camopenpoaykiuuu. Metoasl HaOmoaeHusT (Ha30BBIX
CTPYKTyp: MeToA TEMHOro mojsi U meroi ¢azoBoro koHtpacta. [IpeacraBnenue o ¢ypbe-
crektpockonuu. [lpunnumner romorpaduu. Nomorpamma ['aGopa. [NosmorpamMma ¢ HaKJIOHHBIM
OMOPHBIM My4YKOM. JleiicTBUTENbHBIE U MHHMBIE H300pakeHus. Paspemaromias criocoOHOCTb
rosiorpamM. [TousiTne 06 00BEMHBIX TOTOTpaMMax JleHHncroka.

3. dudpakuus @paynrodepa.

Kputepuit nogobust nudpakunoHHsx 3agad. Bonnosoii napamerp u uucio Openens. Paznuuune
Mexny naudpakuuenn @Ppenens u nudpakuueit Ppaynrodepa. ['paHUIBl NPUMEHHUMOCTH
reoMerpuueckoit ontuku. udpaxus Opaynrodepa Ha KpyrioM oTBepcTUH U Ha menu. [lone B
(dhoKamTpHOM TUIOCKOCTH JTUH3HI. J{ndpakiimoHHBINA TpeIes pa3pemeHusl TeeCKOoa U MUKPOCKOTIIA.



4. Iudpaxus OpenHens.

[Mpunmun Troiirenca—®penens. ['panuunsie ycnoust Kupxroda. dudpakinmonnsie 3agaun ¢
oceBoil cummerpueil. Crniupanbs @penenst u 306l PpeHens. 3oHHbIE NIACTUHKU. JIMH3a Kak
mudpakunonnslii mpubdop. Audpaxmus @penens na uienu. 3ous! Llycrepa. UnTerpanst Openers.
Cnupans KopHio.

5. NHTepdepentius BoH.

[Tnockue U chepuueckue MOHOXPOMAaTHYECKUE 3JIEKTPOMAarHUTHbHIC BOJIHBI.
KBa3suMOHOXpOMaTHYECKHE BOJHBI -- BOJIHOBBIE IMAaKeThbl. JlJIMHA IPOCTPAHCTBEHHOMN
KOIFEPEHTHOCTU M BPEMs KOTE€PEHTHOCTH KBAa3MMOHOXPOMATHUYECKOW BOJIHBL. (COOTHOIIEHHE
HeonpeaenéHHocTei "yacrora-Bpems’. Ctatuctudeckas npuposa "o0srgHoro" ceera. Jlasepsr kak
WUCTOYHUKN KOTEPEHTHOTO CBETOBOTO H3iMydeHus. [IpuHImI cymepno3uiuu u uHTepdepeHIus
BoJIH. MHTepdepeHInoHHbIe ONBITHl U cXeMbl. MHTepdepeHiss MOHOXpOMATUYECKUX BOJIH,
mMpuHa UHTep(EepeHIMOHHbIX Mosoc. MHTepdepeHnnss KBa3MMOHOXPOMAaTUYECKUX BOJIH:
BpPEMEHHAsI KOTEPEHTHOCTh U BUJIHOCTh MHTEP(EPEHIIMOHHBIX MMoJIoc. MakcuMasbHas pa3HOCTh
Xola B  MHTEePPEPEHLUUOHHBIX  OMBITAX C  KBa3UMOHOXPOMATUYECKUMHU  BOJHAMHU.
HuTtepdepeHIMOHHbIE SBICHUS [ BOJH, HCIYCKAaeMbIX MPOTSKEHHBIMU HCTOYHUKAMU:
MPOCTPAHCTBEHHAsT KOTEPEHTHOCTh M BHUJIHOCTh HHTEphEepeHUHOHHBbIX Tmojoc. "lHupuna”
("paamnyc'") mpocTpaHCTBEHHONW KOI€pEHTHOCTH.

6. CriekTpanbHble IPUOOPBHI.

Hudpakuuonnas pemierka, uHTephepomerp Dadbpu—Ilepo, mnpusma. XapakTepUCTHKH
CHEKTPAIBHBIX MPUOOPOB: pa3pemaroinas CriocOOHOCTh, 001acTh aucnepcur. JudpakimoHHbIiR
npeziesl pa3pelieHuss CIEKTPaIbHBIX NPHOOPOB. JMpakius pEHTTEHOBCKUX BOJH, YCIOBUE
bpoarra--Bynbda.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpasiaenue: 03.03.01 [Ipuknaaapie MaTeMaTHKA U (pU3HKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

Oo0mas ¢pusnka: TepMOAUHAMHUKA U MOJIEKYJIAPHAsA Pu3uKa

Heab AMCHUNIMHBI:

- TEPMOJMHAMUKA 1 MOJIEKYJIsIpHas (prU3HKay ABISETCS N3yYSHHE CTYIEHTaMH OCHOBHBIX 3aKOHOB
TEPMOJIMHAMHUKH U MOJICKYJISIPHOU (DU3HKH.

3agauu AMCUUIIINHBIL:

- 3HAKOMCTBO C 0a30BBIMH OKCIICPUMCHTAJIbHBIMU q)aKTaMI/I B 00J1aCTH TEIUIOBLIX U MOJICKYJIAPHO-
KHHECTHYCCKHUX ﬂBJICHHfI;

- YCBOCHUC OCHOBHBIX KOHH@HHHﬁ, HCIOJIb3YEMbIX IJI OIMMCAHUSA TCIJIOBBIX U MOJICKYJISIPHO-
KHHCTHYCCKHX HBHGHHﬁ;

- OBJIQJICHHE IIPOCTEUIIMMH MATEMaTUYECKHMMM METOAAMHM, ITO3BOJSIOIIMMM DPEIIATh 3a1a4u
TEPMOJUHAMUKHU U MOJIEKYJISPHON (PU3UKHY;

- pelICHUE 3aJla4, OXBATHIBAIOIIUX OCHOBHBIC MPUIIOKEHUS TEPMOJMHAMHUKU U MOJICKYIISIPHOMN
bU3HKH.

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

- YHCJICHHBIC TIOPAAKHW BCIWYWH, XAPAKTCPHBIC I Pa3JIMYHBIX TCIIJIOBBIX W MOJICKYJISIPHO-
KHHCTHYCCKHX HBHCHHP’I;

- OCHOBHBIE 3aKOHBI TEPMOJAMHAMHUKHU ¥ MOJIEKYISIPHON (U3UKH;

- IEpBOE, BTOPOE U TPEThE HauajIa TePMOJUHAMUKH;

- YpaBHEHHUS COCTOSIHUS UeaIbHOTO raza u raza Ban-nep-Baanbca;

- OCHOBHBIE TEPMOJMHAMUYECKHE TOTEHIINATIBI,

- CTaTUCTUYECKHUI CMBICIT DHTPOIINH;

- pactipesenenust Makcgeinia v bonbimana;

- 3aKOH PaBHOMEPHOT'O pacHpe/IesIeHNs SHEPTUH 110 CTETIEHSIM CBOOO/IBI;

- (hU3MYECKYIO CYIIHOCTD (Da30BBIX MEPEX0JI0B MEPBOr0 M BTOPOTO POa;



- 3aKOHOMEPHOCTH SBJICHUH nepeHoca (muddy3uu, BA3KOCTH, TETUIONPOBOIHOCTH);

- 3aKOHBI OPOYHOBCKOTO JIBHYKEHUSI.

yMeTb:

- abcTparupoBaTbCsi OT HECYIIECTBEHHOTO IPH MOJACIUPOBAHUU PEATbHBIX (PU3NUECKHUX
CUTYalIHii;

- ACJIaTh IPpaBUJIBHBIC BBIBOABI U3 COIMOCTABJICHUA PE3YJIbTAaTOB TCOPHUU U OKCIICPUMCHTA,
- HAaXOJHUTb 6e3pa3MepHLIe napamMeTphbl, OMPCACIIAOIINEC N3YIaCMOC SABJICHUC,
- IPONU3BOAUTE YUCIICHHBIC OLICHKU I10 IMOPAAKY BECIUYHHBI,

- JCJaTb Ka4YC€CTBCHHBLIC BBIBOJALI IIpHU MNEPCXOAC K IMPCACIbHBIM YCIOBHUAM B HU3y4adCMbIX
npoOsemax;

- 00€ecIIeunTh AOCTOBCPHOCTD MOJIYHYaCMbIX PE3YJIbTATOB,

- BUJACTh B TCXHUYCCKHUX 3aJadax (1)I/ISI/I‘ICCKO€ COACPIKAHUC.

BJIaJeTh:

- METOAAaMU pelIeHusT GU3NIECKUX 3a/1a4 110 TEPMOJANHAMHKE U MOJICKYJISIPHOU (DU3HKE;
- HaBbIKaMU CaMOCTOSITENIbHOIN paboThl B Oubinoreke u HTEpHETE;

- HaBBIKAMU OCBOEHHUs 00JIbIIOr0 00beMa HHPOPMALIUY;

- KyJbTYPOH IOCTAHOBKU U MOJECJIUPOBAHMS PU3NUECKUX 3a]1a4.

Tembl U pa3ensl Kypca:
1. T'a3 Ban nep Bannca.

VYpaBuenue Ban nep Baanbca. M3orepmsl raza Ban nep Baanbca. KpuTuueckue nmapamerpsl.
ITpuBenéHHOE ypaBHEHHE. 3aKOH COOTBETCTBEHHBIX cocTosiHUM. Temneparypa boins. IIpasuiio
Makcsea.

BuyTpenHss sHeprus, TEIIOEMKOCTH , | 3HTponusd ra3za Ban aep Baanbsca. Anunabaruueckuii u
MOJIMTPONTUYECKUIN MPOIECChI i Ta3a Ban nep Baanbca. Annabatuueckoe pacuimpenue raza Ban
nep Baanbca B BakyyMm.

Wnrterpanbubiii addext xoyns-Tomcona nans raza Ban npep Baanbca. Kpuas unBepcun
UHTETpaIbHOTO dpdeKTa B NpuBeIEHHBIX epeMeHHbIX. uddepenunanbubrii agpdext Ixoyns-
Tomcona ans rasza Ban gep Baanbca. Kpusas unBepcunm muddepennmanbHoro sddexra B
NPUBEJEHHBIX MEPEMEHHBIX.

2. Ku"etnueckue aBieHus.

[TpoxoxaeHne mydka 4acTHI] Yepe3 ra3 HeMoABM)KHBIX paccenBaTeneil (Moensb TBEPIBIX IapoOB).
Pacnpenenenne mo mpoberam u ero coicTBa. ['azokuHeTndeckoe ceueHue. CpemHss AIMHA
cBOOOIHOTO IIpobera yacTuIlsl B "cBOEM" ra3e M B CMECH JBYX ra3oB.



Bsizkocte raza. TemmonpoBogHoCTh,  3akoH Dypre. KoaddumnmeHT TenmionpoBoaHOCTH
0JIHOATOMHOTO Ta3a.

B3zanmuas nuddysus nByx razos, 3akoH Puka. Kospoumment muddysuu. Huddysus kak
mpolecc ciry4daiiHoro Omyxknanus. @opmyna DiHIITEHHA Ui CpEIHETO KBajapara CMEIICHUS
yacTULIbI 32 3a1aHHOe BpeMsl. [lonBukHOCTh. CBSA3b MOABUKHOCTH € KO3 dunmeHToM muddy3uu.
[TonBUKHOCTH OPOYHOBCKOM YaCTHUIIBI.

SBnenust mepeHoca B paspexEéHHbIX razax. Oddexr Kuyacena. Dddy3uoHHoe pasneneHue
ra3oBbIX cMecell. TeueHue pa3peKeHHOro rasa uepes Tpyoy.

3. OcHOBHEBIE 3aKOHBI TEPMOANHAMUKHU.

['azoBble 3aKkOHBI. AOCONIOTHas TeMmIepaTypa. YpPaBHEHHE COCTOSHHUS UACAIBHOIO rasa.
ITocTostnnas bonbimana. [lepsoe Hagaio TepMoguHaMuKU. PaBHOBECHBIE U KBa3UPAaBHOBECHBIE
npouecchl. OOmee BblpakeHHE IS pabOTHI ra3a IpU paBHOBECHOM mporecce. Pabora mpu
MU30TEPMUYECKOM PACHIMPEHUH NeaNbHOTO0 rasa. [lukinnyeckue npoueccel. TemioBon ABUraTels,
XOJIOJMIIbHASI MAIIMHA, TETUIOBOW HACOC U XaPaKTEPUCTUKH UX dPPEKTUBHOCTH.

Temnoémkocts. He3aBUCHMOCTh BHYTpEHHEH 3HEPTUU UACATBHOrO ra3a oT 00béMa. YpaBHEHUE
Maiiepa. Anuabatuueckuii ¥ TOJUTPONMYECKUN TPOIECCHl (UIOCaNbHBIN ra3). YpaBHEHUE
bepnymiu ans anumabatuyeckoro TedeHHsl uieanbHOro rasa. CKOpOCTh HCTEUEHHUs Ta3a U3
otBepcTHsi. CKOpOCTh 3ByKa B raszax.

Bropoe navano tepmonunamuku. IlepBas Teopema Kapno. PaBenctBo Kiaysuyca. DHTpornus.
OHTponusi uaeanbHOro Traza. OO0benMHEHHOE ypaBHEHHWE TMIEPBOIO W BTOPOro Hayval
tepmoauHamuku. HepaBenctBo  Kiaysuyca. Bospacranue sHTponuu — ajaumabaTuyecKu
M30JIMPOBAaHHON CHCTEMBI. AnabaTuieckoe pacliipeHne UaealbHOTo ra3a B BakyyM. Ilapamgoke
['n606ca. HeBO3MOXXHOCTh CYIIIECTBOBAHMSI BEUHOTO JBUTATENsl BTOPOro poja. Bropas teopema
Kapro. Bepxnss rpannna KIIJ[ mpon3BoabsHOTO nUKIIA.

TepMoaMHaMHUYECKHUE TOTEHIUMANBI. DHTAIBIUS, CBOOOIHAS JHEPrHs, MOTEHIMAN (SHEPTus)
['u66ca. CoorHomienuss MaxkcBemna.  CrencTBUs COOTHOIIEHHMN MakcBena: 3aBHCHUMOCTh
BHYTPEHHEN DHEPrUU U TEIIOEMKOCTH TOMOTEHHOW CHUCTEMBI OT 00BEMa, Pa3HOCTh
M30TEpMUYECKOe U afuabaTudeckoe ckaTtue >KuAkoctei. TepmomuHamuka nedopManuu
CTEpKHEM.

Tperbe HayaIO0 TEPMOJUHAMUKHU U €TO CIEJCTBUSA: OOpalieHuEe B HYJb MPU  TEIJIOEMKOCTEH,
Koo duimenTa TEIUIOBOTO PACHIUPEHUS H  TEPMHUYECKOTO KOIPPUIIMEHTA JaBJICHUS;
HEJIOCTH)XHUMOCTh a0COIFOTHOTO HYIISL.

4. IToBepXHOCTHBIE SBJICHUS.

HOBCpXHOCTHOC HaTsAXKCHUC, (I)opMyna Jlammaca. TCpMOI{I/IHaMI/IKa MOBCPXHOCTHOT'O HATSXKCHUA.

3aBHUCHUMOCTH JaBJICHUS HACBIIICHHOTO IMapa OT KPHUBU3HBI MOBEPXHOCTHU KUAKOCTH. Kunenue.
Pons 3apoapimeit mpu o6pa3zoBaHU HOBOM (pa3bl.



5. Cratuctudeckue pacnpenesieHus. Teopus TermmoéMkocTed. OayKTyaluu.

Pacnpenenenne MaxkcBemna (pacmpeneneHue MoOJeKyd Mo (u3nyeckn OECKOHEYHO MallbIM
o0béMaM mpocTpaHcTBa ckopocteit). CpeaHeKkBaIpaTuiHas CKOpOCTh. Pacpenenenrne MoIeKy
110 KOMITOHEHTaM 1 a0COIIOTHBIM 3HaYeHUAM cKopocTH. Haubonee BeposTHas CKOPOCTh, CPETHUMA
MOJ1yJIb CKOPOCTH.

Ywuciio CTOJIKHOBEHUH MOJICKYJ C €UHUIICH TIJIOMIAId CTEHKH 3a eauHUIly BpemMeHu. CpemaHss
SHEPTHs MOJIEKYJI, BBUICTAIOIINX B BAKyYM 4epe3 Majoe OTBEPCTHE.

PaBHOoBecme ra3a BO BHEIIHEM IIOTeHIMaTbHOM 1mone. Pacnpenenenne bBombrmana.
bapomerpudeckoe pacnpeneneHue.

Pacnipenenenne ['mG6ca. OKBUBAJICHTHOCTh CTaTUCTHYECKOW M  TEPMOJIUHAMUYECKOM
temriepatyp. Craructuueckuii cmbicin dSHTpornuu CTaTHCTHYecKas cymMMa W €€ CBS3b C
TEPMOJIMHAMUYECCKUMH TTOTCHITHATIAMH.

DneMeHThl KBaHTOBOW TeOopuH TeraoéMKocTel. CTaTucTuyeckasi CyMMa, BHYTPEHHSS SQHEPIUs U
TEIUIOEMKOCTh ~ JIBYXaTOMHOTO  HJ€aJbHOTO ra3za. XapaKTepUCTUYECKHE TEMIIEpaTypBhl.
Knaccuueckuii 3akOH pPaBHOMEPHOTO pACIpPEEICHUsT HSHEPTUM IO CTENEHSM CBOOOJBI.
Temnoémkocts kpuctamion (3akoH [lrononra—IITn).

OnyKTyallud 4Mcia 4acTUIl B 3aJlaHHOM 00bEéMe ujeanbHoro rasa. Quykryanuu o0ObéMa u
TeMIreparypbl. 3aBUCUMOCTb (UIYKTYyallMii OT 4YMcia yacTUll. TepMoJuHamMHyecKas Teopus
duykTyanuil. Bausiaue guiykTyaruii Ha 4yBCTBUTEIBHOCTb U3MEPUTENIBHBIX TPHOOPOB.

6. ®a30BbIE IPEBPAIICHHUS.

OKcTpeManbHOE CBOMCTBO TepMOAMHAMHuUecKoro mnoreHnuana ['mb66ca. YcinoBus paBHOBecUs
IByX ¢a3. Xumuueckue noreHnuansl. Kpusas paBHoBecus. YpaBHenue Knaneiipona-Knaysuyca.
®da30BbIe EPEX0bl IEPBOrO U BTOPOTO PoJa.

JnarpaMma COCTOSHMH CHUCTEMBI KUAKOCTb-mlap. Kpurnueckas touka. IIpaBuno psluara.
3aBUCHMOCTb JIaBJICHMS HACBIIEHHOTO Iapa OT TeMIepaTypbl. TelI0o€MKOCTh HACBHIILIEHHOTO
napa. 3aBUCHUMOCTb TEIJIOTHI (Da30BOro mepexoaa OoT Temreparypsl (o0liee ypaBHEHHE U €ro
pelIeHne I CUCTEMBI J)KUJIKOCTh-TIap BAAJIN OT KpUTHUECKON TOUKN).

VYcroitunBocth (ha3. MeTactabunbHble cocTosHUS. JlnarpaMma cOCTOSTHUIM CUCTeMBI NEA—BOa—
nap. TpoitHas Touka.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpasiieHHOCTh: CHHXPOTPOHHBbIE U HEMTPOHHbIE METO/IbI MCCJIEI0BAHUI

Oo0mas ¢pusuka: 3JIeKTPUIECTBO U MATHETU3M

Heab AMCHUNIMHBI:

- OCBOCHHC CTyACHTaMH OCHOB KJIaCCHUYECKOM QJICKTPOAUMHAMHUKU U 3HAKOMCTBO CTYICHTOB C
9JICMCHTAMH1 OIITUKH U TCOPHUH I10JIA.

3agauu AMCUUIIINHBIL:

- 3HAKOMCTBO C 0a30BbIMH SKCHEPUMEHTAIbHBIMU (DakTaMu B 00JACTH JJIEKTPUYECTBA U
Mar"HeTusMa;

- YCBOCHHC ypaBHeHHﬁ Makcaenna B BAKYYMC U B MATCPUAJIBHBIX CpCax, OIMNCHIBAIOIINUX BCC
QJICKTPOANMHAMUYCCKUC ABJICHH,

- OBJIAAICHUC MAaTEMATUICCKNMU MCTOAaMH, ITO3BOJIAIOIIMMHU pCIIaTh YPABHCHUSA MaKCBeJIJIa;

- pCUICHUC 3aaa4, OXBAaTbIBAIOIIUX OCHOBHBIC NPUIIOKCHHUA JICKTPOANHAMUKH.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YyYaIOIIMECs T0JIKHbBI

3HATh:

- YUCJIEHHBIE MTOPSAJIKM BEJIMYHMH, XapaKTEPU3YIOIIHE MIEKTPUUECKIUE U MAarHUTHBIE SIBICHHUS;
- OCHOBHBIE 3aKOHBI 3JIEKTPOJJUHAMUKH B BaKyyMe U BellecTBe (ypaBHeHUs MakcBeria);

- 3aKOHBI 3JIEKTPOCTATUKN U MarHUTOCTATUKU;

- IBJICHUE 3JIEKTPOMAarHUTHON WHAYKIHH;

- BBIPAKEHUE 3aKOHA COXPAHEHUSI 2HEPTUHU I JIEKTPOMArHUTHOTO IOJIS;

- KBa3UCTAIl[MOHAPHBIE JIEKTPOMATHUTHBIE SIBJICHUS;

- QIIEMEHTAPHYIO TEOPUIO BOJIHOBOJIOB U OOBEMHBIX PE30HATOPOB;

- OCHOBHBIC ITOHATHA O IIJIa3MC€.

yMeThb:



- abcTparupoBaThbCsi OT HECYIIECTBEHHOTO TMPH MOACIHUPOBAHWU PEAThHBIX (DU3UIECKUX
CUTYaLHi1;

- ACJIaTh NPaBUJIbHBIC BBIBOABI U3 COIMMOCTABJICHUA PC3YJIbTATOB TCOPHUU U SKCIICPUMCHTA,
- HAaXOJAUTb 6e3pa3MepHLIe napaMeTphl, OMPEACIIAOIINE N3YIaEMOC SABJICHUC,
- IPOU3BOAUTDH YUCIICHHBIC OLICHKU 110 MOPAAKY BCINYNHBI;

- JIeNlaTh KA4eCTBEHHBIC BBIBOJBI IPH IEPEX0Jie K MPEHCbHBIM YCIOBHSAM B H3Y4aeMBIX
npoOsemax;

- 00€ecIIeunTh AOCTOBCPHOCTD IMOJIYYa€EMBIX PE3YIBTATOB,

- BUJICTh B TEXHUYECKUX 3aJ1a4ax (PU3HUECKOE COACPKAHHE.

BJIAJ1ETh:

- METOAAaMH pelleHus GU3NYECKUX 3a]ad IO AJIEKTPOAUHAMUKE;

- HaBBIKAMU CAMOCTOSITENIbHOM paboThl B 1aboparopuu, Oubanorexe u uTepHere;
- HaBBIKAMHU OCBOCHHS OOJIBIIOT0 00beMa HHPOPMAIUH;

- Ky.]'H:TypOﬁ IIOCTAHOBKH U MOICIHUPOBAHHUA (1)H3HLICCKI/IX 3ajJa4.

TeMbl U pa3jeiibl Kypca:
1. MarnuTocTaTHka.

3akoH AMnepa B38,PIMOI[CI>1CTBI/I$I TOKOB. MarauTHoOE I10JIe¢ MOCTOSHHBIX TOKOB B BAaKYyMC KakK
BekTOpHOE moJie. Muaykiust \ MmarautHOTrO mojsi. 3akoH bruo-CaBapa-Jlamiaca. Cuiisl Amniepa u
Jlopennia. MarnautHoe nosie npsimoro mnposoaa.. Exunuiier CI'CO u CI'CM. OmbsiT Bebepa-
Konbpayma u snexTpoauHamMuueckas IOCTOSHHAas cC.. MarHuTHoe Iojie BUTKAa C TOKOM.
MarunuTtHoe mosie cojaeHouaa. Teopema O HUPKYJISIUUMM MArHUTHOIO MOJS B MHTErPaIbHON U
mudepeHManbHOM popmax. MarHUTHOE MMOJIe MPOBOJHUKOB C TOKaMHU: TOJICTOTO IpPOBOJA,
KOAaKCHAJIBHOTO KabeJis, COJIEHONIa, TOPOUIa, IBIKYIIEHUCS 3apssKeHHON TUIOCKOCTH. MarHuTHoe
[I0JIe CUCTEMbI TOKOB Ha OOJIBIIOM YAAJI€HUU OT 3TOM cUCTeMbl. MarHUTHBIA AUNOIb. MOMEHT
CHWJI, IEMCTBYIOIMX HA IUIIOJIb, U SHEPTUSI MAarHUTHOTO JMIIONS B MArHUTHOM I0Ji€. MarHuTHbIe
MOMEHTBI aTOMOB M MOJIeKyJ. KauecTBeHHBIE IpPEACTaBICHUS O MEXaHW3ME HaMarHWYMBaHUS
napaMarHeTHKOB U JIMaMarHeTUKOB. BekTop HamMarHMueHHOCTH BelecTBa. CBOOOAHbBIE TOKU U
TOKM HaMarHM4YMBaHUs. MarHuTHas BOCIPUUMYHMBOCTb U MarHUTHAs IPOHUIIAEMOCTb BEILECTBA.
HanpspkeHHOCT MarHMTHOTO MoJid. XapakTep HW3MEHEHHs HaNpsHKEHHOCTH WM MHAYKLIHU
MarHMTHOTO T0JIS1 Ha TPAHULIE Pa3/eiia IByX MarHETUKOB.

2. IlepeMeHHBIE TOKHU.

KonebarenbHblil koHTYp. CBOOOAHBIE 3aTyXaloIIue KoJeOaHus 3IEKTPUYECKOr0 TOKa B KOHTYpeE.
Koadduuuent 3atyxanus, JorapupMUUECKUil JEKPEMEHT 3aTyXaHHUsl U JOOPOTHOCTh KOHTYpa.
OHeprusi, COCPeJOTOUEHHAs B KoJeOaTeIbHOM KOHTYpe. DHepreTH4ecKuil CMbICT JOOPOTHOCTH.
Brinyx/ieHHbIE KOJIeOaHUS JEKTPUUECKOT0 TOKA MO JeHCTBUEM BHEUIHETO CHHYCOUIAIBLHOTO
HanpsDKeHUs. AMIUTUTYAHas W (a3oBas XapaKTepUCTUKM TOKa M HampsbkeHui. Pesonasc.
[Tporiecc ycTaHOBIEHMS CTAllMOHAPHBIX KOJIOAHUH. YCIOBHE KBAa3MCTAI[MOHAPHOCTH TOKA.



["apmonmnueckue (cuHycouanbHele) TOKU. IIpeacraBienne konebaHui 3JIEKTPUYECKOTO TOKA U
HaNpsDKEHUH uYepe3 KOMIUIEKCHBIE BeNWYHMHBL. BekTtopHble auarpammsbl.  KomriekcHoe
COIIPOTHBIICHUE (MMIIENAHC) AJIEMEHTa Lenu nepeMeHHoro Toka. IlpaBunma Kupxroda mms
NEpEeMEHHBIX TOKOB. PaboTa M MOIIHOCTh MEPEMEHHOT0 TOKa. J[eficTByroIMe 3HaUeHUsI TOKAa U
HanpsDKCHUs. BBIHYKIEHHBIE JJIEKTpHUECKUE KosiebaHus B KOHType. CBsi3p LIMPUHBI
PE30HAHCHOTO NHKA C JOOPOTHOCTHIO KOHTypa. Pe3oHaHC HampsyKeHWH W PE30HAHC TOKOB.
Pe3onancusbiii Tpanchopmatop Tecna. MnTterpupyromue u nuddepeHIupyonme aHaaIoroBbie
cxemsl. [Tapamerpudeckoe Bo30yxkaeHue koiebanus. [lonsarue o6 aBTokonebanusx. ['enepaTop
Ban-pnep-Ilonsa. ObpaTtHas cBsi3b. PacnpocTpaHeHne epeMEHHOro ToKa MO JUIMHHOMY IIPOBOJY
(xabem0). YpaBHEHHMS, CBS3BIBAIOIIME TOK M HANpsDKEHHE Ha MaJIOM YdYacTKe Kabems
(TenerpadHble ypaBHEHHs). EMKOCTb, MHIYKTMBHOCTb, CONPOTHBIEHHE M yTEUKA HA EIUHMILY
JUIMHBl KabOess. YcIoBHE paclpoCTpPaHEHHUsl CUTHala 1o kalemo 0Oe3 3aryxaHus. YciaoBUe
pacrpoCTpaHEHUs CUTHaja ¢ 3aTyxaHueM, HO 0e3 uckaxeHus. CKOpOCTb pacHpoCTpaHEHHUs
cUrHasa mno kabemto. BoinHoBoe conpoTuBiieHue kabes.

3. IlocTOSAHHBIE TOKH.

[TocTostHubIM TOK. CHiia U IJIOTHOCTH TOKA. Y paBHEHHE HEMIPEPHIBHOCTH AJIEKTPUUECKOTO 3apsiia.
3akon Oma B uHTerpanbHoi U auddepenunanshoii Gpopmax. DnexTpoaBrmkymmas cuna. [Ipasuna
Kupxroga. Pabota u MOIHOCTh MOCTOSITHHOTO ToKa. 3akoH Jlxoyns-Jlenna. OObEMHBIE TOKH.
[TpoBoguMOCTh TM0J1a, 3aKOH JIeHrMIopa.

4. DIeKTpOAMHAMUKA.

JIBuKkeHMe 3apsyKEHHBIX YaCTHUI B AJIEKTPUYECKUX U MarHUTHBIX nojsix. [IpeoOpasoBanust nosei
IpU Iepexofax M3 OJHUX HMHEPUUAIbHBIX CHUCTEM OTCYETa B JIpyrue. DJIEKTPOMAarHUTHAas
MHAYKLIHS B JIBKYIIUXCS U HEMOJBMKHBIX IIPOBOJHUKAX. DIEKTPOABIIKYILAs CUla UHIYKIUU
(3akon ®apages). [Ipasmio Jlenna. Buxpesoe snekrpuueckoe mose. HempepbIBHOCTh CHIOBBIX
JuHUK MarHuTHOro nois. [lepsas nmapa ypaBHenun Makcsemia. Tok cmenienus. Bropas mapa
ypaBHeHuii Makcsemia. Ilonnas cucrema ypaBHeHud Makcsemia B Bakyyme. BosiHOBOe
ypaBHEHHE. JEKTPOMAarHUTHbIE BOJHBI B CBOOOJHOM MPOCTPAHCTBE, CKOPOCTh UX
pacnpocTpaHeHHMs.  OJEKTPOMarHuTHas INpUpoja CBeTa. YpaBHEHHMd MakcBemia u
JIEKTPOMAarHuTHas MHIYKOUS. B3anMHas MHAYKTHBHOCTH KOHTYpPOB; TEOpEMa B3aUMHOCTH.
Koadduument camMoMHAYKIMM KOHTYpa. MHIYKTHBHOCTH MAJMHHOTO COJICHOMAA. OHEprus,
COCpENOTOUEHHAs! B UHAYKTUBHOCTHU. [110THOCTE dHEprUuM MarHuTHOrO nouisd. "OHeprernyeckue”
ornpeneneHuss K03()GUIMEHTOB B3aUMHOM HMHIYKTHBHOCTH M KO3((UIMEHTa CaMOMHIYKIIMH.
OHepreTu4ecKuil METO BBIYMCIIEHUS CUJI B MArHUTHOM 1oJie. [TogbEéMHast cuita 2JeKTpOMarHura.

5. DIeKTpOMarHuTHBIE BOJHBI B Cpe/iax.

JusnexTpuueckue cpebl: MHIYKIUS SJIEKTPUUYECKOTO MO U AUDIIEKTpUUYECKasi IPOHUIIAEMOCTh
cpenbl. MarHuTHbIE cpefbl: HANPsHKEHHOCTh MArHUTHOTO MMOJISI U MarHUTHas MPOHUILIAEMOCTh
cpensl. [IMOTHOCTH TOKa cMelIeHUs (TOKa CBSI3aHHBIX 3aps0B) B cpefe. Y paBHeHHUs MakcBenia
U MaTepHuallbHble ypaBHEHUs (YpaBHEHHS CBsI3M) B M30TpomHOU cpene. [110THOCTH »Hepruu u
MUIOTHOCTh OTOKA dHEepruu (BeKTop [[0MHTHHTA) AIEKTPOMArHUTHOTO TOJIS B U30TPOITHOU Cpefie
(B wacTHOCTHU - B BakyyMme). [loHsiTHE 00 MMIyIBCE M MOMEHTE UMIYJbCa (YIIIOBOM MOMEHTE)
ANEKTPOMAarHuTHOro mojs. [lmockas nMHENHO MNOJSIPU30BAHHAS AIEKTPOMATHUTHAS BOJIHA B
OJTHOPOJHOM JTUAJIEKTPUYECKON cpefie (B YaCTHOCTH - B BakyyMme). YacToTa BOJHBI, BOJTHOBOU
BekTop. @a3oBas ckopocTh BoJHEL. KoadduiueHT npenomiienus cpessl. [lonepedHocTs MiIocKoi
BOJIHBI. Bektop IloliHTHHTa U1 muiockoil BosiHbL. JlaBneHue manydenus. [IpoBondinne cpessl.
DKpaHUpPOBKa, nedaeBckuil paauyc. [lnasmennas gacrora. [1mockas a5mekTpoMarHuTHas BOJIHA B



npoBomsmend cpene. CkuH-3¢dexT. PacrnpocTpaneHune 3JIEeKTPOMarHUTHBIX BOJIH B 'rasze"
ocimuiATopoB. Jlucnepcus W 3aryxaHue BoJH. HopmanbHas M aHOManbHas JAMCHEPCHUH.
BouiHOBOI makeT KOHEYHOU NPpOTsKEHHOCTH. [ pynnoBas ckopocts. @opmyna Panes. ucnepeust
DJIGKTPOMArHUTHBIX BOJH B CpelJax CO CBOOOMHBIMU 3apsigamu  (METaJUIbl, IUIa3Ma).
JusnexTpuueckasi IPOHUIIAEMOCTD I1JIa3MBbl.

6. DJIEeKTpOoCTaTHKA.

DnekTpuueckue 3apsaabl. 3akoH Kynona. HanpsixkeHHOCTb anekTprudeckoro nojs. Eqununst CU u
I'C um3mepenus snekTpuyeckux BenuuyuH. [IpuHnun cyneprnio3unuulloTok BEKTOPHOro MOJS.
Teopema ["aycca 11t 2JIeKTpUYECKOTO NOJISL B BaKyyMe. DJIEKTPUUECKOE I10JIE€ 3aPSKEHHBIX TEll:
chepsl, mapa, HUTH, OWIMHAPA, TUIOCKOCTH, CJIOS. JIMHEHHBI WHTETpall W IUPKYIISAIUSL
BEKTOpHOrO 1oJisl. [loTeHIanbHble U BUXPEBbIE BEKTOPHbIE MO [loTeHIMan 31eKTpruuecKoro
noJisi. CBsA3b HANPSHKEHHOCTH IOJIA C TPAAMEHTOM IOTeHUMana. 1IpoBOIHUKM B MOCTOSHHOM
JIEKTpUYECKOM Tosie. ['paHuUYHBIE YCIOBHS Ul AJIEKTPUYECKOTO 110N Ha 3apsyKEeHHOMU
MOBEPXHOCTU IPOBOAHMKA OJEKTpUYECKUN Aunoib. lloTeHnuman u HanpspKEHHOCTb IOJIS
aneKTpudeckoro aumnoss. YpasHenue [lyaccona juist moTeHIMana NoCTOSIHHOTO 3JIEKTPUYECKOTO
nons. OOmas 3amada d3JIEKTPOCTATHKH. MeTon H300pakeHnd. DIEKTpUYecKHe EMKOCTH.
Konzgencaropbl. DHeprusi B3aMMOAECHCTBHS 3apsiioB. DHEPrus 3JIEKTPUYECKOTO IO U ee
Jokanu3auus B npoctpaHcTBe. Cuila, AEWCTBYIOLIAs Ha 3JEMEHT IOBEPXHOCTH IPOBOJHUKA
(1aBlIeHHE AIIEKTPUUYECKOrO TOJs). DHEPrusl TUMOJS B DJIEKTPUYECKOM I0JIE M MOMEHT CHIL,
JEHUCTBYIOIIMX HA JUIOJb. JJEKTPUYECKas NOJAPU3YEMOCTh aTOMOB M MOJeKyld. Bekrtop
noJisipu3anuu BemecTBa (AudnekTpuka). CBoOOIHbIE U CBS3aHHBIC 3apsabl. JuWanekTpuyeckas
BOCIIPUMMYHMBOCTh U JIUAIEKTPUUYECKAsl MPOHULAEMOCTh BelleCTBA. MHAYKIUSA 3JEKTPUUYECKOTO
1oJIst. DHEPrus JIEKTPUUYECKOT0 NOJIA B IUAJIEKTPUUECKOM cpelie.

7. DIeMeHTHI OIITUKH.

beryime u cTosune 31€KTPOMarHUTHbBIE BOJIHBI. DJIEKTPOMATrHUTHBIE BOJHBI B MPSIMOYTOJIbHBIX
BoMHOBOAax. Kpurtmueckas wyacrora BojHOBojga. OOwBEMHBIN  pe3oHartop. Crosune
AJIEKTPOMAarHUTHbIE BOJHBI (MOJBI 3JIEKTpOMarHuTHoro wusnyudeHusi). TE- u TM-BoiHBIL
OtpakeHue u npenomieHue 31eKTpoMarHUTHbIX TE- m TM-BoiH Ha rpaHuie pasjena cpen.
3akoH CHemnmnyca. @opmyisl @penens 1t K03)GUIHMEHTOB OTpaskeHUs U IPOXOXKACHUA. YTOI
bprocrepa. IlonHoe BHyTpeHHee oOTpaxeHue. TyHHENbHBIH 3(QQeKT. Mmoaspu3auMu IIOCKON
BOJIHBI. 3aTyxaHue BOJIHBI B cpene. [lonsaponasl. 3akoH Maitoca. DIeKTpOMarHuTHBIE BOJIHBI B
aHU30TPONHBIX  cpenax. OJOHOOCHBIE  KpUCTAUIBL.  J[BOMHOE  JIydenpesnomyeHHEe U
NOJIIPU3ALMOHHBIE NPU3MBL. [IIacTHHKM B 4eTBEpTh BOJHBI M B IOJIOBUHY BOJHBL. [loBOpOT
TJIOCKOCTH MOJISIpU3aliuy B MarHuTHoOM nosie (3 ekt Papanes).



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

O0bEKTHO-OPMEHTHPOBAHHOE NIPOTPAMMMPOBAHUE

Heab AMCHUNIMHBI:

- U3y4eHHEe OOUIMX MPHHLMIOB MPOTPAMMHUPOBAHMS CIIOKHBIX CHCTEM, METOJIOB BbIOOpa THMA
IIPOrPaMMHOM MOJENM CUCTEMBI, IIOJIy4YEHUE HABBIKOB IIPOTPAMMHUPOBAHUS IIPU CO3JaHUU
CJIOKHBIX I€TEPOTrE€HHBIX ITPOrPAMMHBIX KOMIUIEKCOB.

3agauu AMCHUIINHBIL:
- U3y4Y€HHUE OCHOBHBIX MPUHIIMIIOB OPTraHU3AIMH CIIOKHBIX TPOTPAMMHBIX CUCTEM;

- OCBOCHHUC paCHPOCTpaHéHHBIX MMpUEMOB U MCTOAOB IIPpOIrpaMMHPOBAHUA, 4 TAKIKC MCTOAOB HUX
COYCTaHUA U PCIICHUS BOSHUKAIOIIUX ITPHU 3TOM npo6neM;

- WM3YyYECHHE TEXHOJIOTMH CO3JaHusl IpOorpaMM Ha pPa3HbIX SA3bIKaxX IPOrpaMMHUPOBAHUS C
UCTIOJIB30BAHUEM Pa3HBIX MPEICTABICHUIA MPEIMETHBIX 00JIaCTeH;

- INOJIYYCHUC HABBIKOB PCHICHUS HAYYHBIX U MPAKTHUYCCKUX 3a/dad € HCIIOJIb30BaHHUEM MCTOIOB
HMIICPATUBHOIO, (bYHKI_II/IOHaJ'ILHOl"O, O6’L€KTHO'OpI/IeHTI/IpOBaHHOFO IMporpaMMupOBaHusl.

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

- OCHOBHBIC ITPUHIMIILI OPraHU3aluu CJIOKHBIX IMTPOrpaMMHBIX CUCTEM.

yMeTb:
- IPUMEHSATH IPUEMbI U METO/IbI IPOIPAMMHPOBAHHUS B CBOEH NMPAKTUUECKON JesTeIbHOCTH;
- CO37]aBaTh CJIOKHBIE IPOTPAMMHBIE CUCTEMBI;

- 000CHOBaHHO BBHIOMPATh HAaMOOJIEEe TOIXOIAIINE THUITBI MOJIeTIEH pa3pabaThIBa€MbBIX CHCTEM.

BJAaJ€Th:

- METOJIOJIOTHEN M HaBBIKAMHU PEIICHUS HAYYHBIX M NMPAKTUYECKHUX 33a/1a4 C HCIOJIb30BAHUEM
IPOTPaMMHUPOBAHMUSL.



Tembl U pa3aennbl Kypca:
1. Beenenue B OOIL.
Ienn u 3amaun kypca. O0mMe XapakKTePUCTHKH SI3bIKA TPOTPAMMHUPOBAHUSI.

2. OcHOBHEIC IIPUHIUIIBEI IIPpOrpaMMHUPOBAaHUA BBICOKOIIPOM3BOJAUTEIIBHBIX BBIYHUCIUTCIIBHBIX
CHCTEM.

Ucropust cozganuss C++. Ob6mue cBenenns o C-moamuoxkectBe C++. 3 Kiacchl M1 00BEKTHI.
VYnopasnenue pecypcamMu B oObekTax. VICKmtouuTenbHble CUTyauud. JlMHaMuU4yecKuit
nonmumopdusm.  HacnenoBanue. Jlucmeryepusanuisi  BBI30BOB, BHPTyajdbHbIC (DYHKIIHH.
Cratnueckuii nonmumopdusm. Ilabnonsl. Konteitneps! cranmaptHoil Oubmmoreku. OOmme
MOJIXO/IBI K YIIPABJIICHUIO pecypcamMu. Y MHbIe yka3atenu (Ha nmpumepe C++). Coopka mycopa (Ha
npumepe Java). [lepegaua coocTBeHHOCTH (Ha mpumepe Rust).

3. OcHOBHBIE MPUHIUIIEI 00BEKTHO-OPUEHTUPOBAHHOTO TPOrPAMMHUPOBAHUS.

Hctopust co3nanus 0OBEKTHO-OPHEHTHPOBAHHOTO MporpaMMHupoBaHusi U s3bika Smalltalk.
Knaccel. [lepemennsie. CooOuienus. Merakiaccsl. Ynpasisioniie KOHCTpYKIu. KoHTeitHepsI.

4. O0mmue moAaXosl K MPOrpaMMHUPOBAHUIO CIIOKHBIX CHCTEM.

LISP: 6a30Bblif CHHTaKCHC U CEMaHTHKA. AOCTpPAKTHOE CHHTaKCHYECKoe JiepeBo. [ OMOreHHOCTh
nporpamMm U JAaHHbIX. CBsi3biBaHue nepeMeHHbIX. DyHkumu Bbicmmx nopsakoB. PROLOG:
0a30BbI cuHTakcuc W cemaHTuka. Ob6nacts mpumenenus. FORTH: 6a3oBblif CHHTakcHUC U
cemanTuka. O0JacTh MPUMEHEHHUS.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Onepaunonnsie cucrtembl UNIX

Heab AMCHUNIMHBI:

- moiydyeHue O0a30BBIX 3HAHMH 00 OpraHu3alMM ONEPAMOHHBIX CHCTEM, pa3JIeIeHUuU
00s3aHHOCTEH MeXIy anmapaTHbIM O0ecreueHHEeM U SIPOM  ONEpPAllMOHHOW CHCTEMBI.
PaccMoTpenue KOHIENIMI COBPEMEHHBIX OINEPALlMOHHBIX CUCTEM IPOM3BOJAUTCS Ha IpHUMEpe
orepannoHHOM cuctemMbl Unix. PaccmaTtpuBaioTcsi monb3oBaTenbckuii uHTEpdeiic  Unix,
nporpamMupoBanue Ha s3pike Unix  Shell, ucnonp3oBaHne CHCTEMHBIX BBI30BOB IS
B3aMMOJIEHCTBUS C AApOM B IIporpammax Ha sizbike CH.

3agauyd AUCHUILINHBI:

- U3Y4YCHME OCHOBHBIX KOHLENUMH M NPHUHLIMIIOB IPOECKTUPOBAHMS ONEPALMOHHBIX CUCTEM.
PaccmoTpenue B3anMozelcTBUs Aipa ONEPALlMOHHONW CUCTEMBI C allapaTHbIM OOeCIeuYeHHEM
COBPEMEHHBIX KOMIIBIOTEPOB;

- paccMOTpEHHE pealu3allid OCHOBHBIX KoHIeniuii coBpemeHHbix OC Ha mpumepe Unix
(TOHATHUS TpoIleCcC, TUTAHUPOBILKK MPoLIeccoB ¢ailn u ap.);

- 3HAKOMCTBO ¢ KoMaHJHOW 00onoukoil Unix Shell Ha ypoBHE mosibp30BaTens U IpOrpaMMUCTA.
Boinonnenue nadoparopHbix padot no Hanucanuto Shell-ckpunTos. Beinonnenne nabopaTopHbIX
paboT Ha IPYruX CKPUNTOBBIX sI3bIKaX, B TOM uncie, sed u AWK;

- H3YYCHUC OCHOBHBIX CHUCTCMHBIX BBI3OBOB Unix. HpOFp&MMHpOBaHHe Ha sa3pike CH C
HUCIIOJBb30BaHHUEM CUCTEMHBIX BBI3OBOB.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- ocHOBHBbIE KOMITOHEeHTHI OC 00111ero Ha3HaYeHUs, HEOOX0UMBbIe [T €€ (PYHKIIMOHUPOBAHMS,

- OCHOBHBIE KOMaH]bl, HeoOXxoaumble st yBepeHHOM paborsl B Unix Shell na yposne
HOJIb30BATENS;

- YIpaBJISAIOLIME ONepaTopbl W ympasisione KoHCTpykuumu Unix Shell, HeoOxonumsele ams
Hanucanus shell-ckpunTos.



yMeThb:

- paborath B kKoMaHaHOU oOomouke Unix Shell, mucate ckpuntel mms Unix Shell, mucars
nporpaMMsl Ha si3bike CH ¢ HCTI0JIb30BaHHEM CUCTeMHBIX BbI30BOB OC Unix.

BJIAJ1€Th:

- mpuéMaMH MPOTPaMMHUPOBAHUS Ha CKPUNTOBBIX sA3bIkax Ha mpumepe Unix Shell, awk u sed.

Tembl 1 pa3aeibl Kypcea:
1. Opraauzanust OC Unix, komananas o6osouka OC Unix

Ocnosusie ocobenHoctr OC UNIX. Uctopus UNIX. Bepcun UNIX. MHuoro3anaunocts. Pexxum
pasnenenus BpeMeHu. Buptyanbnas nmamsats. Muoromnosns3zoBarensckas OC. UID u GID. [Ipasa
nocryna K ¢aitnam. Ilponeccel. Breimomusiembie ¢aiinbl. ATpuOytsl mporeccoB. Daiiib
/etc/passwd, /etc/group u /etc/master.passwd. Login Shell. [fomamssis qupexkTopus.

ABTopuzanus nonp3oBateneid. Bunel tepmunanos. Ilporpamma putty. Man.  YmpaBienue
TEPMHHAJIOM C ToMoIibio stty.@aiin termcap. ['opsiune kmaBumu. csh u sh. Ucropus. Bash.
[lepemennbie. Omnepatopbl NpucBauBaHus. BceTpoeHHble u  BHemiHHe KoMauzwl. Crert
kommeHTapuii #!. PATH. Komannaa echo. IToacranoBku. [Topsimok moicTaHOBOK. DKpaHHUPOBAHHE
CUMBOJIOB. 3anyck BHemrHUX komans shell-om. [Ipurnamenue. Matepaktusneiii shell. PS1 u PS2.
[Tepemennnie okpyskenus. Shell scripts. daiin .profile. 3agaua “hello”.

[TpaBa mocryna x caiimam u mupektopusiM. Komauasl chown, chmod, chgrp. SUID -nble
nporammbl. Sticky bit. @aiinossie mabdnonsl. [lepenanpasnenue BBoga/BeiBoa. Y ciioBus B shell.
Kon Bo3Bpara. Ynpasistomue koHCTpykunu. Komanaa test. ['pynnupoBka KOMaH]I ¢ TOMOIIBIO
GUrypHbIX M KpYIJbIX ckoOok. UteHue ¢aitioB ¢ momouibio koMansl read. [lepemennas IFS.
3agaua ©UO.

@daiisioBbIe CUCTEMBI. J[peBOBUIHAS CTPYKTYpa OryiaBjieHuii. HazHaueHne OCHOBHBIX TUPEKTOPHIA.
Pabouas nupexropus. OTHOcUTeIbHBIC U TIOTHBIE UMeHa ¢aitnoB. Komanabl paboThl ¢ daitnamu.
Nms mepemeHHOW B (UTYypHBIX CKOOKax. 3amaHue 3HA4YCHHs] MEPEMEHHON MO yMOIYaHUIO.
PenaktupoBanue 3HaueHus: nepeMeHHoi. JlocTyn k aprymeHTaM KoMaHaHOW cTpoku. Komanna
shift. Cnenmanbhble nepemennsle. OTiaaka nporpamm Ha shell.3anaga whichx.

Crpykrypa ¢aiinoBoii cucreMsl. Inodes. XKectkue un Markue ccbuiku. Turmbl paiaoBbIX 00BHEKTOB.
Ornasnenus . ¥ .. . KopueBas ¢aiinosas cucrema. MoHTHpoBaHue (ailnoBeix cucteM. ®oHoBBIE
pouecchl. YnpasieHHe pOHOBBIMHU ITpolieccamMu. 3aaaya catslow.

CumBonbHBIE 1 6510uHBIE YcTpoiicTBa. Ormnasnenue /dev. Co3ganue ¢aiinos yctpoiict. Pa3znenst
u cnaiicel. [loaroroBka sxectkux quckoB aiig ucnonb3oBanus B OC UNIX. KammpoBanue 1ucKoB.
Komanma sync. Curnanbl. [IpuunHbl BO3HUKHOBEHHS curHanoB. Jlamm mamsatu. OOGpaboTka
CUTHAJIOB 110 YMOJTYaHUIO. YTpaBistoiuii TepmuHain. CeaHcsl. 3agada execbg.

[Tporpammel paboThl ¢ daitnamu: cp, mv, cat, split, head, tail, find, locate, xargs. ®ynkuuu B shell.
Komakna source. 3amaua addpath

[Taketnas obOpabotka 3amanuii. Cron. ®@opmar daiina crontab. Ilonp3oBarenbckue crontab.
Opranu3anys B3auMHOT'0 UCKJIFOUEHHS JJ0CTyna K (aiiinaM. 3agaya «oTAen KaapoBy



Pipes. ®unbtpsel. [Ipumepsr nporpamm-dunbstpoB. Bpemennsie ¢aiinsl. Mktemp. Ornasnenue
/tmp.M3MeHeHne HOMepoB inodes pu peaakKTUPOBAHUH, KOTUPOBAHUU U TIEPEMEIICHNN (aiiyioB.
3angaua overwrite.

Komanapt paboTsl 4 mporieccamu: ps, top. Ornasienwue /proc. [Ipuopurerst npomeccos. Komannaa
nice. PerynspHbie BoIpakeHHs. J(MaleKThl peryssipHbIX BbIpakeHuid. IIporpamMmbl oOpabOTKH
TekcToB: ed, sed, grep, cut. 3aiaua frame.

Opranmszanus BeruucieHuii B shell. Komanga exec. Komannga env. Mcnonb3oBanue exec s
nepeHanpasieHus BBoja/BeiBoga Komanma expr. Xom Tabnunpsl. Coznanue xa1r tadmwuil B shell.
3amaua workers.

®dopmars daiinoB. Komana File. Magic file. bu6nuorexu. Komanna tar. PesepBHoe konupoBaHue.
Komangsr dump u restore. Makpementneiii backup. ®aiin dumpdates. Anroputm Xanoickoi
6amran. Komanma dd. Yuet pa6otsl nons3oBareneit B OC Unix. @aiinsl utmp u wtmp. Koman s
who, w, finger, last, ac. 3amaua ucounter.

Awk. Cenektopsl 1 ieiicTBUA. Yrpasistone koucTpykuud. [Tons. CrienuanbHble IepeMeHHbIE.
Berpoennbie pynkuun. Mugexcel mMaccuBoB B awk. Cenektopsl BEGIN u END. 3apaua
«YaCTOTHBIN CIIOBAph».

JuckoBbie kBoThL. Grace period. ulimits. Buabl mons30BaTeIbCKUX JTUMHUTOB.

Perl. Ckansipbl, MmaccuBbl U Xamtadnuibl. OCHOBHBIE ynpaBisitonue KOHCTPYKIUU. Cydukce
koMmaua. BBoa/BeiBoa. Betpoennsie pynkuuu. CrienuanbHble nepeMeHHbie. Kimroun koMmaHaHON
ctpoku. O6paboTka (aiina Ha MecTe.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

OcHOBBI KOTHUTHBHBIX HayK

Heab AMCHUNIMHBI:

- W3YyYCHHE HAYYHBIX IIPUHUUIIOB U METOAOB MWCCIECJOBAaHUS KOTHUTUBHBIX IIPOLIECCOB,
MOJTrOTOBKA K AaJbHEHIIEMY Po(ecCHOHaTbHOMY HCIIOIB30BAHUIO 3THX 3HAHUH NP pa3paboTKe
IEPCIEKTUBHBIX KOHBEPIE€HTHBIX TEXHOJIOTHUMN.

3agauu AMCHUIINHBIL:

- O3HAKOMJICHHE CTYACHTOB C 0a30BbIMU TEOPETUYCCKUMH TMOHITHSIMHU U METOJIHMYECKUMU
Mpole1ypaMu B 00JaCTH KOTHUTUBHBIX HayK U TEXHOJIOTHIA;

- ACMOHCTpalus MPaAKTUICCKOI'0 3HAYCHH A MCKINCHHUITIIMHAPHBIX I/ICCJ'IeI[OBaHI/II‘/'I, HallpaBJICHHBIX
Ha U3Yy4YCHHUC KOTHUTHBHBIX IIPOLCCCOB Y YCIIOBCKA;

- BI)Ipa6OTKa HaBBIKOB CaMOCTOATCIBHOIO IIOMCKa M OLCHKHU I/IH(l)OpMaIII/II/I B o0OiacTu
KOTHUTHUBHBIX HAYK U TGXHOHOFHfI;

- MOJArOTOBKA K SKCIEPUMEHTAJIbHBIM HCCICIOBAHUEM KOTHUTHBHBIX IPOIECCOB Y YeIOBEKa B
KOOIIEPAIllM C TPEJCTAaBUTEIIIMA KOTHUTHUBHBIX HAayK — aHTPOIIOJIOTaMH, TCHXOJIOTaMH,
JIMHTBUCTaMH, (U3HOJIOTaMH, pPa3paOdOTYMKAMU CUCTEM HCKYCCTBEHHOTO HMHTEIUICKTA W
POOOTOTEXHUKH.

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

- OCHOBHBLIC JTaIlbl HAYYHOTO HU3YUCHUA CO3HAHUA, BOCIIPUATHA, BHUMAHUS, TaMATH U OPYTHUX
KOTHUTHUBHBIX ITPOLCCCOB;

- OCHOBHBIE TPOOJIEMBI U €CTECTBEHHOHAYYHBIE METO/bl COBPEMEHHBIX MEXIUCITUTIITHHAPHBIX
WCCIIETOBAHNI KOTHUTHUBHBIX MTPOILIECCOB Y UEIIOBEKA;

- TCOPETHUICCKUE MOACTIU U SMITMPUYCCKUC 3aKOHOMEPHOCTHU PA3BUTHA U pacliaia KOTHUTUBHBIX
IPOLIECCOB Y YEIIOBEKA;

- OCHOBHBIC HOAXOAbI K MATEMATUYCCKOMY OIMMCAHUIO W TCXHUYCCKOMY MOJACIMPOBAHUIO
KOTHUTUBHBIX IIPOLCCCOB;



- 0 He0OXOIUMOCTH y4yeTa KOTHUTUBHBIX XapaKTEPUCTHUK YEJIOBEKa IPU Pa3pabOTKe TEXHUUYECKUX
CHUCTEM, IPSIMO WJIK KOCBEHHO MPEJHA3HAUYEHHBIX ISl B3aUMOJICUCTBUS C UETIOBEKOM.

yMeThb:

- HCIIOJIB30BaThb Ha IMPAKTUKEC TCOPCTUYCCKUC TIOHATUA W H3BCCTHBIC OMIIMPUYCCKUC
3aKOHOMCPHOCTH COBPCMCHHBIX KOTHUTHUBHBIX HAYK;

- BBIICNATh E€CTECTBEHHOHAYYHBIH acleKT 3a7aud, aOCTparupysch OT HECYHIECTBEHHBIX U
CyOBEKTUBHBIX BIUSHUI Ha TPOOJIIEMHYIO CUTYAIIHIO;

- HaxXOJIUTh OOIIMI METOAMYECKH IMOAXO0J], HEOOXOMUMBIA JUIsl pelICHHs 3adad B OOJacTH
KOTHUTUBHOW 3PTOHOMUKHU ¥ HH)KEHEPHUHU YEIIOBEUYECKOro (hakTopa;

- paboTarh Ha COBPEMEHHOM 3KCIIEPHUMEHTAIBHOM OOOpYIOBaHMH, MpPEJHA3HAYCHHOM IS
KOTHUTHBHBIX UCCIIEIOBaHUH.

BJIAJ1€Th:

- MHOFO(l)aKTOpHBIM IUIAHUPOBAHUCM OKCIICPUMCHTOB B KOIHUTHBHBIX HMCCICOAOBAHHAX H
MAaTCMAaTUKO-CTAaTUCTUYCCKUM aIlllapaTOM O6pa6OTKI/I HX PE3YJIbTATOB,

- HaBBIKAMU TICUXO(U3HUYECKIX U3MEPEHHUIA;

- HaBbIKaMH O6HICHI/I$I C MMPEACTAaBUTCIIAMU KOTHUTUBHBIX HAYK — aHTPOII0JI0IraMHU, IICUXOJIOraMHu,
JIMHI'BUCTaMHU, HCP'IPO(I)HSHOHOFB.MPI, p33pa6OT‘lI/IKaMI/I CUCTEM HCKYCCTBCHHOI'O HHTCIUICKTA U
pO6OTOTCXHI/IKI/I;

- HaBBIKAMU CAMOCTOSITEIbHOIO MOMCKA HAHHBIX KOTHUTHUBHBIX HMCCIICIOBAHMU B KYPHAJIBHBIX
HY6J'II/IK8.I_II/I${X u I/IHTepHeTe, a TaK)XKC OIICHKHU Hay"lHOI\/'I HaACKHOCTH 3THUX JAaHHBIX.

Tembl U pa3ensl Kypca:
1. ApxuTekTypa UHTEIJIEKTa Yel0BeKa.
OrpaHndeHHas palMOHAIbHOCTD YEJIOBEKA.

[Tonxompl K ONUCAaHMIO MHTEUIEKTA B HCTOPUYECKOM AHTPOIOJOTMH, IICUXOMETPHKE,
UCCIICIOBAaHUSAX pa3BUTUS, MH(pOpMaTHKe U HelpouHpopmaTuke. Bpiciine KOrHUTHUBHBIE
IIPOLIECCHI: KOHUENTYaIbHbIE CTPYKTYphl M METAKOTHUTHBHBIE KOOpPAMHALMHU. MeXaHU3MBbI
BooOpaxeHusi. OCOOCHHOCTH  pEIICHHWS  MallbIX  MBICIUTENBHBIX  3a7ad. [ umoresa
JIMHTBUCTUYECKOM OTHOCHUTEIBHOCTHU: JaHHbIE, MOATBEPXKIAIOLINE 3Ty TUIOTE3y B BapHaHTE
«MblluieHne g peun». Teopun Ilnaxke m Bwirorckoro. MuauBHayanbHas TEOpUsl MCUXUKH
(Theory of Mind). Kputrka npencraBieHnii 0 pa3BUTHH MEHTAJIBHOMN JIOTUKH B MCCIICIOBAHUSIX
MIPOLIECCOB YMO3aKJIIOUEHUI: 3ajada cenekiuuu Yaitzena, Monty Hall Dilemma, npobnemsl ¢
pelleHreM 3a/1a4 B BEpOSITHOCTHOM opMaTe JaHHBIX. OrpaHndYeHHas palluOHAIBHOCTH YeJIOBEKa
no KanemaHy. DBpUCTHKH JOCTYMHOCTH M PENPE3EHTATUBHOCTU. DPPEKT >MOLMOHAIBHOTO
oOpamiieHusi. MopaJibHbIe 3BPUCTHKHU.

BCpTI/IKaJ'ILHOC U TOPU3OHTAJIbHOC U3MCPCHUA UHTCIIJICKTA.



KorautuBHo-adpexTuBHBIE Tpolecchl. BepTukalibHOEe HW3MEpeHHe WHTeIiekTa 1o b.M.
BennukoBCKOMY: ypOBHM KOTHMTMBHOW opranm3aumu or A 1o F, ux ¢yHkuun u
Helipodusnonornaeckuii cyoctpar. CHHAPOMBI BRINTAJICHUS YPOBHEH. Bo3MOKHBIE TeHETHYIECKUE
MEXaHU3MBL: CHHJIPOM YHIIbAMCA U PACCTPOMCTBA ayTMCTHUYECKOTO CIEKTpa. ['opu3oHTaIBHOE
U3MEpEeHUE SMOIMOHATILHO-MOTHUBAIIMOHHOH cdepsl 1o [Tankcenmy: cuctemsl SEEKING, LUST,
CARE, PANIC, FEAR, RAGE, PLAY. Ponb neiiporpancmutTepoB. Tunnunasie aucHyHKIMN 1
HapyuieHus. McenenoBanust MeXxaHU3MOB CTpecca B OMOJIOTUHU U IICUXO0JIOTUU. PO KOTHUTUBHOM
oreHKH cutyanun. [IpobiieMa MHAMBUAYATIEHON CTPECCOYCTOMYMBOCTH YETIOBEKA.

2. Buumanue u npoGiieMa CO3HaHHS.
Buumanue u nerictue.

AKTUBHOCTb ITO3HAHHUS: UCCIIEOBAHUS aKTUBHOT'O 3pE€HUA U OCSI3aHMs. BUIbI IBM>KEHUI T71a3, UX
MO3roBble MeXaHHM3Mbl. CJOKHOCTH C OIpPEACICHUEM IOHSATUS «BHUMaHHE». «BHemHee u
BHYTPEHHEE», «IIPOM3BOJIbHOE U pedIeKTOpHOE» BHUMaHue. BHuMaHue Kak (QUIbTP.
DKCHEepUMEHTHI 110 CEIEKTUBHOMY clymianuio. D¢ dekt Oecenl 3a kokTeineM. h(eKkT oKTaBblI.
Buumanue kak ymcrBeHHoe ycuiue. lIpencraBieHune o0 OrpaHMYEHHOM IIyJ€ PECypcoB
obpabotkn wuHpopmanmu. I[losutuBHBIe W HeratuBHbe d(ddexTsl BHUMaHHs. Cremora
HeBHUMaHUSA. D(PPEKThl caenoTsl K M3MEHEHHEM. BHHMaHUs KaK KOTHUTHUBHBIA KOHTPOJIb.
Teopus Tpex cucreM BHuMaHus [lo3Hepa. Jlucconmanus 3(hHeKToB CO3HAHUS M BHUMAHHS.

Mojaenu u MEeTObI HU3YUCHUA CO3HAHU.

CriekynsTHUBHBIE TEOPHH CO3HaHUS B McuxoaHanuse u ¢uiocoduu. [lonsarue xkapTe3maHCKOTo
TeaTpa JleHHeTa, «OpydIIJIOBCKas» U «CTAIMHCKas» Teopuu co3HaHus. Heiipodusnonorunueckue
TEOpUU YaCTOTHOro KoaupoBaHus 3uHrepa, Kpuka u Koxa. [loHsTHE KOTHUTHMBHBIX
aBTOMaTHU3MOB. [10/1X0/1bI K OIlEpallMOHATIBHOMY PA3JIMYEHUIO CO3HATEIbHBIX U 0€CCO3HATENbHBIX
MIPOLIECCOB: METOAMKA Ipourpseima-Beurpsia Ilosnepa-CHaliepa, comocTtaBiieHne HaKJIOHOB
(GYHKIMI TOJOXKUTENbHBIX M OTPULIATENbHBIX OTBETOB B 3aJadyax IIOMCKAa, METOAMKA
nauccormanuu nporeccoB JxokoOu. YposHeBbie 3¢ dexTs B (heHOMeHax ciernoro B3opa (blind
sight) 1 UTHOPUPOBAHUS MOJTYIPOCTPAHCTBA. MECTO CO3HAHUS B TEOPUHM YPOBHEH MOCTPOCHUS
JIBWKECHHUN bepHirenHa.

3. Ucropust 1 COBpeMEHHOE COCTOSIHIE KOTHUTHUBHBIX UCCIICIOBAHUM.
®durnocodckue U eCTECTBEHHOHAYYHBIE OCHOBAHUSI KOTHUTHBHBIX MCCIIEOBAHUIA.

OMIOUpU3M M pPalMOHANM3M B TpakToBKe mo3HaHus: [Jekaprt, Jlokk, FOwm, Jleitouun u Kanr.
[TorbiTka Hatypduiocodckoro cunrteza. Bo3HUKHOBEHHME (U3MOJIOTHM, JIMHIBUCTUKU U
AKCIepUMEHTaNbHOM ncuxonoruu: Bunbsrensm ['ym60mabarT, I'ensmronsn u Ceuenos. [Icuxonorus
co3HaHus ByHara W ee KpUTHKA: ICHUXOAHAIM3, OMXEBHOPU3M U TEIITAJILTIICUXOIOTHA.
KynbrypHo-ucropuueckue TteueHus. Heliporcuxonorus  Jhhmm, Xa06a u  Jlypus.
BO3HUMKHOBEHHE KOTHUTHMBHOIO Noaxoaa. Ponb «kapTe3nMaHCKON JIMHTBUCTUKU» XOMCKOIO U
MaTeMaTn4ecKkor Teopu kommyHukanuu lllennona-Yusepa.

OcHoBHBIC noaXOodbl U HpOGJ’ICMBI COBpeMeHHOf/'I KOTHUTHUBHOM HayKH.

TpI/I 0a3oBbIC TCOPCTUUCCKHUEC MOJCIIN: KOMIIBIOTCpHAs MeTa(bopa, MOAYIISIPHOCTD IMO3HAHUSA U
HUCPAPXHUYCCKUC MOICIIN. OnucareabHbIC HCCIICAOBAaHHA B AaHTPOIIOJIOTHHU, JIMHI'BUCTHUKE U



TCHETHKE. DKCIEPUMEHTAIBHBIE MCCIENOBAaHUS MIO3HABATEIBHBIX IPOLECCOB B IICUXOJIOTHH H,
OTYACTH, JIMHIBUCTUKE. Pa3BUTHE HEHPOKOTHUTUBHBIX METOJOB U TEOPETHUECKUX MOJCIICH:
KOTHUTHBHbIE HelipoHayku. KorautuBHas reHomuka. IIpo6iieMbl HCKyCCTBEHHOTO UHTEIIEKTA U
BBIYMCIIUTEIBHBIA  MOAXOJ.  YCWIMBAIOLIEECS IPAKTUYECKOE 3HAYEHHE  KOTHUTHUBHBIX
uccienoBanuil. KoruntuBHas Hayka u koHsepreHTtHole (HBUK) texnonoruu. Ilpaktuueckoe
3HaYeHHE KOIHUTUBHBIX HMCCIIEJOBAHUN B SPrOHOMHKE, WHKECHEPHUU YeNIOBEYECKOro (pakropa u
IIOBCEJHEBHOM KM3HM. KOrHuTtvBHAs JSproHoMuka H HelposproHomuka. HcecnenoBanus
HEeBepOaTbHON MaMATH U CO3JlaHue TpaduuecKkux uHTepdeiicoB monb3oBatens. «OrpaHndeHHas
panMoHaIBHOCTE» YenoBeka o Kanemany. IlepuentuBHble U KOTHUTUBHBIE WLTIO3UU. poHun
ABTOMATH3aIlMH ¥ BO3MOXKHOCTH MX MPEOJOJICHUS: KOTHUTHBHBIE HHTEP(EHCHI.

4. KoHnentyaiabHBIE CTPYKTYPHI, SI3bIK U pEUYeBOE OOIICHHE.
IIcuxocemaHTHKA.

[Toxxonp! kK mpoOieMe 3HA4YEHUs B JIOTMKE, JMHITBUCTHUKE, NCUXOJOTHU M HEUPO(DU3NOIOTHH.
CemaHTHYeCKHE CETU U NMPOCTpaHCTBa. JIaTeHTHBINH cemaHTHUyeckuil aHanu3. [Tonarus 6azoBoro
ypoBHs 10 Pomi. Posb OTAENbHBIX MPUMEPOB U CUTYaTUBHBIX (pakTOpoB. MexkareropuajibHas
OpraHM3alysl 3HAHUN: OHTOJOTMM M cXeMbl. PenpeseHrtanuss HeBepOaIbHOrO 3HaHUA U
IIPOCTPAHCTBEHHOT'O OKPY)KEHUS: KOTHUTHBHBIE KapThl UM Koyuiaxu. ClieHapuu M rpaMMaTUKU
ucropuid. I'mo6anbHBle KOTHUTHBHBIE Mojean. HauBHBIE MoJenu Mupa: (U3KMKa U MICUXOJIOTHUS
00bIieHHOTO co3HaHus. dyHaamMeHTanbHas omunoka arpuOynuu. KyneTypHas aHTporonorus u
MEXKYJIbTYPHBIE UCCIIEIOBAHUS BEPHI B CBEPXBECTECTBEHHOE.

OT poHeTHKH K TparMaTuKe Peyu.

Pa3HooOpasue A3bIKOB U HX 3BOJIOLUSA. BO3MOXKHbBIE T€HETUUECKHE MEXAHU3MBI. SI3bIK U peub.
Bocnpuarne m nopoxnaenue peun. @OHOIOrMA M NPOCOAMKA. Teopuss pedyeBbIX IEHCTBHM.
Pasutne HaBbpIKOB uTeHusA. Helponcuxomornyeckue CUHAPOMBI M Mozeau. KorHutuBHBIE
uccienoBanus rpammaTtiku. Kputrka tpanchopMalinoHHON MOiea XOMCKOIO B IICUXOJIOTHH U
KOTHUTUBHOM JIMHTBUCTUKE. Teopusi TIIyOMHHBIX CEMaHTHYECKHX pOJeil, TrpaMMaTUKU
KOHCTpykuui. [IparmaTnka KOMMYyHMKaTUBHBIX cuTyarui. [IpuHiun koonepatuBHocTH I 'patica.
HecoBnanenue 3HaueHns U cMbIciia: uccienoBanue Mertagpopudeckoit peun. Teoprs MEHTaTbHBIX
mozenen  JIxoHcoH-JIdiipna.  [Ipono3mnmoHaNbHBIE  YCTAaHOBKH. T€OpHsl ~ MEHTaJIbHBIX
npoctpaHcTB POKOHBE.

5. MeToibl COBPEMEHHBIX KOTHUTUBHBIX HCCIEIOBAaHMIA.
OO01re TpUHIIUITBI U OCHOBBI INTAHUPOBAHUSI.

[Tpo6rieMbl BaNMIHOCTH U HAJEKHOCTH METOJOB, SKOJOTHYECKash BaMIHOCTh HUCCIIEIOBaHUI B
KOTHUTUBHOM Hayke. Co3/jaHuEe PEaTMCTHUYECKUX U OJJTHOBPEMEHHO KOHTPOJIIUPYEMBIX YCIOBHM C
MOMOIIIBIO CUCTEM BUPTYaJIbHON peanbHOCTH. Habmroaenue, SKCIepUMEHT U KBa3HUAIKCIIEPUMEHT
B KOTHUTHUBHBIX UcClen0BaHusIX. OCHOBBI (DAKTOPHOTO IJIAHWPOBAHUS dKCIIEpUMEHTA. MeTobI
BHJICOPETUCTPAIIMU U aHaIn3a noBeneHus. COBPEMEHHBIE CHCTEMBI PETUCTPAINH IBM)KCHUH Ti1a3
(«aWTpeKHHI») W HW3MEHEHMH JuaMeTpa 3padka. [lcuxodu3momornyeckre METOIbl aHalln3a
KapIMOBACKYJISIPHOM aKTUBHOCTH M KOKHO-TTbBAHUUECKUX PEAKIIHA.

HMHBa3uBHBIE M HEWMHBA3UBHBLIE METOIbI HCﬁpOKOFHHTHBHHX HCCIeIOBaHUM aKTHUBHOCTHU
TOJIOBHOI'O MO3ra 4cCJIO0BCKa. MHKpOBJ’ICKTpO[{HOC OTBCACHHUEC AaKTHBHOCTH HCﬁpOHOB.



OnektposHnedamorpamma  (O31) m  wmeromuka BbI3BaHHBIX noTeHIUManoB (BII/  ERP).
Maraurossanedanorpamma (MOI). To3utporHo-smuccuonnas tomorpaduu (II9T). Metonusl,
OCHOBaHHBbIC Ha 3¢¢eKre smepHoro mMarHutHoro pesonanca: MPU, JITU, ¢MPU u MPC.
[TpoGuieMbl ¢ METOAOM BBIUMTAaHUS. MeTo TpaHCKpaHHuaibHOW MarHUTHON ctumysisiiuu (TMC).
Hoeeie mnoaxonsl, Takue kak HUPC, MUT u ABI — Analyzer-Based X-ray Imaging.
MonekyapHblid UMAKUHT. ['€eHOMHBIE MCCIENOBAaHHWS B KOTHUTHUBHOW HAYKE: IMEPCIIEKTUBBI
MOJIEKYJISIPHOM TICUXOJIOTHH.

6. [Ipumepbl 1 IEPCIIEKTUBBI TPAKTUYECKOIO NPUMEHEHHSI KOTHUTUBHOM HAyKH B KOHBEPIEHTHBIX
TEXHOJIOTHSIX.

KorauTuBHBIC TEXHOJIOTHH.

[TonsiTne korHuTUBHBIX TexHOoOorui kak yactu HBUK pa3zputus. Panaue nprumepsl KOTHUTUBHBIX
TEXHOJIOTHI Ha mepecedyeHuu ¢ MHGOPMATUKON: rpaduueckue MHTep(hEnchl MOJIb30BaATEN U
CUCTEMbI BUPTYAJIbHON peanbHOCTH. [IpuMepbl BTOPOro MOKOJIEHHSI KOTHUTHUBHBIX TEXHOJOTHIA:
1). Unrepdelicel, YyBcTBUTENbHBIE K BHHMaHUIO monb3oBarens (Mudo-Korno); 2).
WuTepmonansubie wHTepdeiickl Ha 0a3e HOBbIX HanoMmatepuanoB (Hano-Uupo-Koruo); 3).
Metoapl 3KCIUTMKAUKA CO3HaHUs U auarHocTuku smouuit (buo-Mudo-Koruno); 4). Metonbl
pacnioznaBanue xectoB (MH(Do-Koruno); 5). Autponomopdusie arentst / aBatapsl (Muapo-Korno);
6). Meroabl KOTHUTHBHOM T€HOMHMKUM U KOTHOTpomHble cyOctanuuu (buo-Hano-Korno); 7).
HeilipomapkeTunr, HeliposkoHOMHKa U HeWposproHomuka (buo-Koruo); 8). Mertozasl
MOJIEKYJISIPHOTO “peMoHTa” namsaTH uenoseka (buo-Hano-Korno).

I/ICKYCCTBCHHHﬁ HHTEJUIEKT U YeJIOBEUYCCKUM pasyMm.

[TepcrieKTHBBI MOAETUPOBAHNS KOTHUTUBHBIX IIPOLECCOB U BOSHUKAIOLIUE IPU 3TOM MPOOIIEMBI.
Tect Teropunra. [Ipobmema «3a3eMieHHs» CHMBOJMYECKHX NpeoOpasoBanuil. Kwuraiickas
koMHaTa Cépuis. ['unoresa renecHoctu nozHanus. [Ipobnema FOma. [Ipobiema naentTupukanun
CyOBbeKTa IEeSATeNIbHOCTH, MPUHATUS PEHICHUH U KOHTPOJIS JEHCTBUN B HEMPOKOTHUTHUBHBIX
uccieloBaHusAX. MopasibHasi OTBETCTBEHHOCTh MCCIIE0BATEINS 32 UCCIENI0BaHUs U pa3pabOTKH,
BEJyLINE K SKCIUIMKAIIMU COCTOSIHUM CO3HAHMS U KOHTPOJIIO MIOBEJCHHUS.

7. CeHCOpHBIE CUCTEMBI U TPOLIECCHI BOCIPUATHS.
CeHCOpHO-TIEpLIENITUBHAS OpraHU3alys YeJI0BEKa U €€ IBOJIOLIMSL.

[TnacTUUHOCTh U U3OBITOYHOCTh B OpraHU3allMi CEHCOPHO-NIEPLENTUBHbBIX cucTeM. HelipoHHble
MexaHu3Mbl U Teopuss Dypre-paznoxenus. Mutepmonanbueie 3¢ dextsl u cuHecreznn. Cxema
tena. PasHoBuaHOCTM OonM M mpobnema (aHTOMHBIX KOHEYHOCTeH. KoxKHO-TakTHIbHAs
qyBCTBUTEIBHOCTb. ODKCIIEPUMEHTHl C PE3MHOBOM pPYKOW M CyOBEKTHBHOM CMEHOW Tea.
[Tpobnema 3puTeNbHO-BECTUOYIAPHBIX B3aUMOJICHCTBUI B aBHALlMU, KOCMOHABTHKE M CUCTEMax
BUPTYaJIbHOW pEaJbHOCTU. 3puTelbHO-akycTuyeckue 3ddextel: shdext Mak-I'ypka B
AKCIIEPUMEHTax ¢ BUIMMON peubto (visible speech). OrpanndeHHOCTh 3()P(PEKTOB «3PUTETHLHOTO
ruieHay. Teopuu KBaHTOBAaHHOTO M HEMPEPHIBHOTO NEPIIEITHBHOTO BPEMEHH.

BOCHpI/IHTI/IC MPOCTPAHCTBCHHBIX U ITUHAMHWYCCKUX XaPAKTCPUCTUK 00BEKTOB.

COBpCMCHHLIfI CTaTyC 3aKOHOB HCpHCHTHBHOﬁ opraHu3anv I'CITAIBTIICUXOJIOTHH. IlonsaTue
CUCTCMbI OTCUCTAa U OSKCIICPUMCHTHI I[yHKepa C HUHAYUOUPOBAHHBLIM JIBUKCHHCM. Nnmro3uun



BOCIIPUATHS ABMKEeHUS. Bocripusarue ynanenHocTy u riyounsl. Ctepeorpammsl FOnesa. Teopus
JIBYX 3PUTEIBHBIX CHCTEM: BOCIIPUATHE «TAE» U BOCIPUATHE «ITO». JlOp3anbHbIN U BEHTpaIbHBIN
MOTOKH TepepaboTKH CEHCOPHOW MH(POPMALUU B 3pUTEIHHOM, CIIYXOBOW M COMaTOCEHCOPHOM
Kope. /laHHbIe HEHPOIICUXOJIOTHH ¥ YTOUHEHUE (PYHKIUI T0P3aJIbHOTO MOTOKA B SKCIIEPUMEHTAaX
Ha BOCIIPUATHUS KPYTHU3HBI XOJIMOB M ONITUKO-T€OMETPUUECKUX MILTIO3H.

Bocnpusarrue nHAMBUAYaIbHBIX XapaKTEPUCTUK MPEAMETOB U X MOBEPXHOCTEH. 3aBUCUMOCTD OT
NPUBBIYHOW TMPOCTPAHCTBEHHOW OpHUEHTAIMM: OJKCHepuUMeHThl Poka ¢ 0JHOBpEeMEHHBIM
APKOCTHBIM KOHTpacToM U 3 ekt Tatuep. [Ipodbraembl «I1poCTOro U CI0KHOTOY», «JIOKaIbHOTO U
106anpHOr0» B BocpusaTuu hopmbl. DpdexT nmpeBocxoacTBa o0bekTa. Brinang 3a1HuX 0TI€10B
JIEBOTO U IPaBOro moiymapuii. MoayasipHas opraHu3alusi MEXaHU3MOB BEHTPAJIbLHOTO MOTOKA.
Bocnpusarue obmiero cmpiciia cuTyanud. MexaHU3Mbl COLMAIBHOTO BOCHPHUATHS. O eKTs
Ounosyoruueckoro JIBKeHUs. Bocnpustue nuna U sMonuil. Poiab KOHTakTOB «riiaza-B-Tiiazan.
HelipokoruuTruBHbBIE 3KCIIEPUMEHTHI C AHTPOIIOMOP(HBIMH areHTaMu (aBaTapaMu).

8. CTpyKTypa MaMsTH U MPOIECCHl 00yUEHUS.
CucTtembl aMsTH Y€JI0BEKA.

Pa3zHooOpa3ue MHecTHyeckuX 3((eKTOB: IKCIUIMIUTHAS U MUMIUITMUMTHas namate. Crneuuduka
naMsTH 4YelloBeKa: pOJib «BHEHIHEH NamsaTu» (KyJIbTYPHBIX apTe(akToB) W KOIHUTHUBHOIO
KoHTpoJsi. Bocnpoussenenue u y3zHaBanue. Kpusas 3aObiBanus D060uHraysa. Knaccuueckue
3¢ dexThl Kpas U X UHTeprperanus. TpeXKOMIOHEHTHbIE MOEIIH: CEHCOPHAsl, KPaTKOBPEMEHHast
U J0JTOBPEMEHHAs aMATh. PoJIb IpOroBapuBaHus U CEMaHTUYECKOr0 KoauposaHus. [lamsaTe Ha
CJIOKHBIN 3pUTEIbHBIN MaTepuasl. Moandukanus MOAEIH: TOHATHE pabodell MaMsITH.

CemaHTHYecKas U 3MU30MYECKasi NaMATh. AMHE3Us Ha UCTOYHHK IOJY4€HHON MH(pOpMaluu.
Teopust cnenuduueckoro komupoBanus TynBuHra. Teopuss ypoBHen o0pabotku Kpoiika.
CoBpeMeHHbIE MHOTOYpOBHEBBIE Mojenu. Heliporicuxonoruueckue u Hepodusnonornyeckue
noaxoabl. Ponie NMDA -cunamncoB. Oco6eHHOCTH HEWporeHes3a CTpPyKTYp THIIIOKaMIIa.

OOyuenue u 00y4aeMoCTb.

MHosxecTBeHHOCTH (hopM 00yUEeHHS y YesloBeKa: HacTpoiika (tuning) aBTOMaTU3MOB, HAKOILUIEHHE
U mpeoOpazoBaHue 3HaHUU. Teopun (opMUPOBaHUS HABBIKOB. MHEMOTEXHHKa. AMHE3UU B
KJIMHUKE U B 0OblieHHON *ku3HU. [locTTpaBmMarnyeckuii cunjpom (PTSD). Pazsutue namsatu u
oOyudeHus B oHToreHese. Crnienuduka BO3pAaCTHBIX M3MEHEHUN MaMsITH B HOPME U IaTOJIOTHU.
['eneTnueckne U HeHpoPHU3MOIOrHMYECKHE MEXaHM3Mbl HEHpPOJETeHEPATUBHBIX 3a00JIEBaHUIM.
Annens APOE €4 u Oone3np AublreiiMepa. Poib KOTHUTHBHOIO KOHTPOJS M COLMAIBHOM
MOIEPHKKH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpasiieHHOCTh: CHHXPOTPOHHBbIE U HEMTPOHHbIE METO/IbI UCCJIeI0BAHUI

OcHOBBI 00111€/i M1 HEOPTAHNYECKO XUMUHU

Heab AMCHUNIMHBI:

TEOPETUYECKOE U MPAKTHUECKOE OCBOCHUE OCHOBHBIX Pa3/IesIOB 00IIEeH 1 HEOPraHUYECKONH XUMHUU
C YYETOM COBPEMEHHBIX TEHICHUUN Pa3BUTHS XUMUYECKONW HAyKH. DTO MIO3BOJIUT:

- IOHATH JIOTUKY W BO3MOXHOCTH XHWMHHU, OCOOCHHOCTH XHMHUYECKOI'0 noaxoaa K M3y4CHHUIO
OKPYZKaroumero Mmupa;

- IOHUMATh U UCIIOJIb30BATh A3BIK XUMHNYCCKHUX (I)OpMy.]'I u ypaBHeHHﬁ;

- TIpeACKa3bIBaTh CTPYKTYPY M CBOMCTBAa BEHIECTB, MX CHOCOOHOCTh B3aMMOJICHCTBOBAThH C
JIPYTMMH BEIIECTBAMM;

- HOHATH ABHUXYIIUC CHIIBI XUMHWYCCKUX peaKI_II/Iﬁ, OCOOEHHOCTH HX IMPOTCKAaHUA H CIIOCOOBI
YHpaBJICHUA UMU.

3agauu AMCHUININHBIL:

- CO3JaHuc y 06yqa}om1/1xc51 COBPCMCHHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ 0 CTPOCHHHU BCHICCTBA, O CBA3U
CTPOCHUA U CBOICTB BEILIECTB C XapaKTepoM XHUMHYECKOH CBS3H U C IOJIOKEHUEM COCTaBISIOIINX
X 3JICMCHTOB B HepHOHH‘IeCKOﬁ CUCTCMC,

- 3HAKOMCTBO C MpUHIOHUIIAMH, OIIPCACIIAIOINMU CBOMCTBA XUMHYECKUX peaKunﬁ;

- 3HAKOMCTBO C KMHCTHUYCCKUM H TCPMOIAUHAMHUYCCKUM IIOAXOJAMHU K OIMMUCAHUIO XUMHYCCKUX
MponeccoB € LCIIbIO OIITUMU3AIUU yCJ'IOBPII’I Hux HpaKTH‘{eCKOﬁ pcaji3anuun;

- OINHCAHME BAXHEHIIMX CBOWCTB HEOPTraHWYECKHX COCAMHEHUN W 3aKOHOMEPHOCTEH HX
WU3MEHEHUSI B 3aBUCUMOCTH OT IOJIOKEHHS COCTAaBJISAIOIIMX HX 3J1eMeHTOB B llepuommyeckon
CUCTEME.

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUY€eHUsI O JUCIHUIJIMHE (MOIYJII0)
B pesynbpTaTe 0CBOCHMS TUCIUTUIMHBI 00YYarOIIHECs JOKHBI
3HATD:

- OCHOBHBIC ITOHATHA XUMHUU:. BEIICCTBO, XUMHYSCKHI OJIEMEHT, aTOM, MOJICKYJIa, OTHOCUTCIILHBIC
aTOMHasd W MOJCKYJIIpHad MacCChl, HWOH, aJUIOTPOIIUA, HM30TOIIbl, XHWMHYECCKasd CBA3b,
SJICKTPOOTPULATCIIBHOCTD, BAJICHTHOCTL, CTCIICHL OKHUCIICHHW A, MOJIb, MOJISIpHAasA Macca, MOJ'ISIpHBIfI
06’BGM, PaCTBOPELI, SJICKTPOJIUT U HEDJICKTPOJIUT, DJICKTPOIUTHUUCCKAA AUCCOLMalNA, KUCIIOTA,



OCHOBaHHUE, OKHCIIEHUE U BOCCTAaHOBJIEHUE, TEIJIOBON AP (PEKT peakui, CKOPOCTh XUMHUECKOMN
peakiuu, KaTainu3, XMMUYECKOe PaBHOBECHUE;

- OCHOBHBIE 3aKOHbl XMMHH: 3aKOH COXPAHECHHMS MacChl M 3HEPIrUM, KPaTHBIX OTHOLICHUI,
MOCTOSTHCTBA COCTaBa, OOBEMHBIX OTHOIICHWH; KMHETHYECKUH M TEPMOAMHAMHYECKUN 3aKOH
JICUCTBYIOIIUX MAcCC;

- 06H_II/IC CBCIACHHSA O XMMHUYCCKOM DJICMCHTC (HaSBaHI/Ie, XUMHYSCKHI CHMBOJI, OTHOCHUTCJIbHAsA
aTOMHasd Macca);

- IOJIO’KEHHE XMMHUYECKOro aieMenTa B [lepuoanueckoii cucreme (MOPsSIKOBBIA HOMED, IEPUOI,
rpynna, noArpymnmna);
- CTpOEHHE aToMa »JIeMeHTa (3aps] s1pa; YHCIO IMPOTOHOB M HEUTPOHOB B AIpE; YHCIIO

QJICKTPOHOB;,

- DJIEKTPOHHAS KOHQUTypalus, pacrpeleleHHe 3JICKTPOHOB IO JHEPTeTHUYECKUM YPOBHSM,
MOJAYPOBHSIM U aTOMHBIM OpOUTAIISIM;

- CBoOIicTBa IMpOCTOro BCUICCTBA, 06pasyeMoro JaHHBIM JJICMCHTOM (MeTaJ'IJ'I, HEMCTAJll,
arperaTHoc COCTOAHUC IIPpHU OOBIYHBIX YCIOBUAX, TUIL XUMHUYECKOM CBS3U B BGIJ_ICCTBC);

- BBICIIMHA OKCHJ U COOTBETCTBYIOIIMH €My THUAPOKCHI ((OpMyIibl, BaJICHTHOCTh M CTEIIEHBb
OKHCJIEHHUS 3JIEMEHTA B COEJUHEHHUH ), UX KHCIIOTHO-OCHOBHBIE CBOICTBA;

- BOAOpoAHOEe coeauHeHHe ((opMyra, BaJEHTHOCTb M CTENEHb OKHUCICHHS D3JeMEHTa B
COEIMHEHUN); IPYTHe COeNUHEHUs dieMeHTa ((popMyIibl, KAaTHOHHAS WM aHUOHHAS (popma).

yMeTb:
- Ha3bIBaTh HEOPTAaHUYECKHUE BEIIECTBA 10 «TPUBHAIIBHOW» WIIM MEXKTYHAPOIHON HOMEHKIIATYPE;

- ONpCACTIATE: BAJICHTHOCTh M CTCIICHb OKUCJICHUA XMMHUUYCCKHUX BJICMCHTOB, THIL XUMHYECKOH
CBsA3M B COCAMHCHHAX, 3apsa] HOHA, XapaKTCP CpCAbl B BOAHBIX PACTBOPAX HCOPraHUYCCKHUX
COGI[I/IHGHI/II\/'I, OKHCJINTEIIFHBIE 1 BOCCTAHOBUTEIBLHEIC CBOMCTBA COCAUMHCHUS,

- COCTaBJIATh CTPYKTYpPHbIE (hOPMYJIIBI MOJIEKYJI M MIPEICKA3bIBATh UX T€OMETPHIO;

- aApaKTCpU30BaTh: JJICMCHTBI B NECpUOJAAX U TPYIIIIAX MO HX IIOJIOKCHUIO B HepHOHquCKOﬁ
CHUCTEMC I[I/I MeH,Z[eJIeeBa; 06H_[I/Ie XMMHYECKHE CBOMCTBA MCTAJlJIOB, HCEMCTAJIJIOB, OCHOBHBIX
KJIaCCOB HCOPIraHUYCCKUX COCI[I/IHeHI/II\/’I;

- OOBSACHATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; MPUPOIY XUMUUYECKOU
CBS3M (MOHHOM, KOBAJIEHTHOM, METAININYECKOM ), 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakiuu 1
MOJIO’KEHUS XMMHUYECKOTO PaBHOBECUS OT PAa3IMUHBIX (PaKTOPOB;

- COCTaBJIsITb yYpaBHCHHUA HU CXCMbl XUMHWYCCKUX peaKL[I/Iﬁ u TIMpOBOAHUTL II0 HHUM
CTCXUOMCTPUUCCKHUEC PACUCTHI,

- BBINOJHATE XUMHWYECKHUH OKCIICPUMCHT I10 pacClio3HaBaHUIO BaKHEHIITNX HCOPTaHUYCCKUX
BCIICCTB U ITOJTYUYCHUTIO HpOCTGﬁIHHX BC€IICCTB,

- IPOBOJIUTH CAMOCTOSITENIbHBIN MOUCK XUMHUYECKONH HHPOPMAITHH C UCTIOJIb30BAHUEM Pa3IUIHBIX
MCTOYHUKOB (HAYYHBIX U3/IaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB Internet).



BJIAJ1€Th:

- ME€ToaaMu OIIPCACIICHHUA BO3MOXXHOCTH IIPOTEKAaHUA XHUMHUYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHbIX
YCJIIOBUAX U OLCHKH UX HOCHCHCTBHﬁ;

- TCOPCTUYCCKUMHU MCTOJaMH OIIMCaHUA CBOICTB IPOCTBIX W CJIOKHBIX BCHICCTB Ha OCHOBC
IIOJIOKCHHUA COCTABIAOINNX UX 3JICMCHTOB B HepI/IOI[I/I‘{eCKOfI CUCTEMEC XUMHNYCCKUX 3JICMCHTOB,

- criocobamu 0e30macHOro 0OpaIIeHus ¢ TOPIOYMMH U TOKCHYHBIMU BEILIECTBAMU;
- OCHOBHBIMH HaBBIKAMH PabOTHI € J1a0OpaTOPHBIM 000PYIOBAHUEM;

- MCTOJaMH1 IPUT'OTOBJICHUA paCTBOPOB 3aﬂaHHOﬁ KOHILICHTPAaI1H.

TeMbl U pa3jaeiibl Kypca:
1. [Ipeamer u 3a7a4vl XUMHUH, OCHOBHBIE IIOHATUS U 3aKOHbI XUMUHU

XuMHs Kak OJHa M3 EeCTECTBEHHBIX HayK. B3auMocBs3b XUMHH, (UMK U OHOJIOTHH.
OcoOennoctu xumuu Kak Hayku. CTpykTypa u s3blk xumuu. BemectBo. Knaccuduxarms
XUMHYECKHUX BEIIECTB. X UMUYECKHUE JIEMEHThI. ATOM, aTOMHBII HOMEp, OTHOCUTEIbHAs aTOMHAsI
Macca, M30TOombl. PacmpocTpaHEHHOCTh XMMHYECKUX SJEMEHTOB B mpupoje. Ilepuommueckas
cucTeMa XuMU4eckux snemeHToB. CTpykTypa Tabmuisl [I.M.MenaeneeBa, rpymnmbl, NepruoIbl U
0si0ku. MeTayibl 1 HEMETaUIbl. XUMUYECKUE COCIUHEHUS] M UX XapaKTEPUCTUKHU: CTPOCHHUE,
coctaB, CBOMCTBO. IIpocThie u cioxHble coenuHeHus. CTEXHOMETPUUYECKUE COOTHOILICHUS,
SMIHUpPHUYECKAsT W  MOJIGKyJsipHas (opMmyna COSAWHCHHS. BalleHTHOCTh  DJIEMEHTOB.
HecrexnomeTpruyeckue coequHEHMS. AJUIOTPONHBIC U ToIUMOpdHBIe Moaudukari. OCHOBHBIC
KJIACCHI HEOPTaHWYECKUX COCAMHEHHWI: OKCHUIbI, KHUCIOTHI, OCHOBAaHMS, COJH, OHHApHbBIC
COCINHEHUS. [IpeBpamenus XUMHUYECKUX COCTUHEHUN. YpaBHeHust peaKuuii.
CrexuoMeTpruiecKue pacu€Thl 10 YPaBHEHUAM peakiuii. XuMudeckas nepemennas. opmanpHas
3alUCh U MEXaHM3M pEeaKIMH. JHEepPreThuecKas KpuBas XMMUYECKON peakiuuu. DIeMeHTapHbBIN
aKT XMMUYECKOW PEaKlHH.

[TpakTryeckas yacth: "TexHuKa 6€30MAaCHOCTH IPU pabOTe B XUMHUYECKON J1abopaTopuu.

OcHOBHBIE BHJBl XUMHUYECKOH TMOCYIbl M J1a0OpaTOpHOTO 000pYyAOBaHMs, OONACTH HX
npuMmeHeHus. Pabora ¢ Becamu, mpasmiia B3BemnBaHua. COOpKa MPOCTEHUIINX YCTaHOBOK JUIS
noytydeHust u coopa razo. CO0p ra3oB METOI0OM BBHITECHEHHUS KUJIKOCTH U METOJIOM BBHITECHEHUS
BO3/lyXd. YpPaBHEHHE M CTEXMOMETpPHUS XUMHYECKOM PEaKkLUHH, MOJSPHAs Macca. YpaBHEHUE
MenneneeBa-Knanetipona. Onpenenenre MOJISIPHON MacChl HEM3BECTHOTO METajlia Mo 00beMy
BOJIOPOJia, BBIIEIMBILErOCS B XOJI€ €r0 pPeaklMu ¢ KUCI0Toh. OmpeneneHne MOJISPHON Macchl
HEU3BECTHOIO METaJlIa 1O JABJIEHUIO BOJOPOAA, BBIIEIMBIIEIOCS B XOAE PEAKLUMU MeETajula C
kucinoToi. Onpenenenne coctaBa kapooHaTa Mo 0ObeMy YIJIEKHCIOrO ras3a, BbIACIUBILEroCs B
XO0JIe €ro peakuuu ¢ KucioToi. OmpeneneHne MOJIIPHOM MacChl HEM3BECTHOW OPraHUYECKOU
KHCJIOTHI IO 00bEeMY IIEJIOUH, MOLIEeIIIeH Ha ee HeUTpaTH3alHIo.

2. DNEKTPOHHOE CTPOEHHE aToMa



BomoponomnonoOHpie aTOMBI M HOHBI. DJIEKTPOHHBIC YPOBHU SHEPIUH, BOJHOBBIC (DYHKITHH,
MPOCTPAHCTBEHHOE pachpesiefieHne d3JIEKTPOHHOW IUJIOTHOCTH, pagualibHas W YIJoBas
3aBUCHUMOCTh BOJHOBBIX (pyHKIHiA. KBaHTOBBIC YHClia 31IEKTPOHA. MHOTOIIEKTPOHHBIC aTOMBI.
OpnHosnekTpoHHOe mpuOMKeHne. DddexTuBHBIC 3apsasl. Bomopoaomogo0Hbie OpOUTAIIH.
[lpunuuner  3anonHeHus opoOutaneir. [luarpamMma SHEpreTMUEeCKMX YpOBHEM  aroma.
[leproandeckne CBOWCTBA 3JEMEHTOB: aTOMHBIC WM WOHHBIE PAaJWYChl, SHEPTUs HOHU3AIUU U
CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPHULIATEILHOCTh 10 MaJIuKeHy.

[TpakTryeckast 4acTb: DIEKTPOHHOE cTpoeHHe aToma. OKpalluBaHUE IJIAMEHH COEIMHEHUSMU
3neMeHTOB [A u IIA rpyni, CHeKTp U3JIydeHus aToMa, MEXaHW3M €TI0 BO3HUKHOBEHUSI Ha TpUMEpe
aTOMOB HIENIOYHBIX METAJIOB. M3MEeHEeHHe CBOMCTB aTOMOB 3JIEMEHTOB B MEpHOJIe U TPYIIIIE.
H3MeHeHne CBOMCTB MPOCTHIX BELIECTB B MEPUOJIE U rpymne (Ha mpuMepe MeTasioB [A rpymmbl
u 3 nepuona). M3mMeHeHHe CBOWCTB THJIPOKCHIOB B Mepuojie (Ha MpUMepe TUIPOKCHIOB
3JIeMEeHTOB 3 mepuoja) u rpymnmne. M3MeHeHune OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOWCTB
3JIEMEHTOB B leprojie (Ha MpUMepe COeTUHEHMI 27IeMEHTOB 3 Meprojia) U TpyIe. Y paBHUBaHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOAOM AJIEKTPOHHOTO OallaHca.

3. Xummnueckas CB3b, SJICKTPOHHOC U IIPOCTPAHCTBCHHOC CTPOCHUC MOJICKYII

OO0pa3oBaHue XMMHUECKOH CBsA3M Mexkay aromamu. KoBanenTHas cBsizb. BanentHocTs. [1paBuiio
okteta. CTpykTypsl Jlptouca. Pe3onaHcHble cTpykTypbl. DopManbHBIM 3aps]l U CTENEHb
OKHCJICHUS JJIEMEHTA B COCJUHEHNH. XapPAKTEPUCTHUKU XMMHUYECKOM CBSA3U — IOPSNOK CBS3H,
JUIMHA, SHEPTHUs, HOJAPHOCTh. ['eoMeTpust mMoiseKkyn. Mozenb OTTaJKMBaHUS JIEKTPOHHBIX Map
BAJICHTHBIX OpOWTANIell U ee orpaHuyeHHs. Teopusi THOPUIU3AIMH M HAIPaBICHHOCTh CBS3EH.
ONEKTPOHHBIE COCTOSIHUS MOJIEKYJbl. MeToA MOJEKYJISpHBIX OpOuTanei. OIeKTpOHHas
KoHurypanus mosnekynsl. Meroq MO B npubnmxennu JIKAO. KoppensiimonHsie quarpaMmsl,
CBS3BIBAIOIIME, HECBS3BIBAIOIME U PA3PHIXJIAIOLIME OpOUTANIN, HMOPSAJOK CBSI3U. DJIEKTPOHHOE
CTPOEHHE JIBYXaTOMHBIX MoJieKyJl. [lonstre o nocrpoennn MO rereposiiepHbIX IByXaTOMHBIX
MOJIEKYJI. MexXMOJIeKyIIIpHbIE B3aUMOAEHCTBUS. BoropoaHas cBA3b, €€ MPUpPOAA, CBOMCTBA U
pOJIb B JKMJIKOCTSX, MOJIEKYJISPHBIX KPUCTAJIIaX U MaKpoMoJleKynaX. BaH-nep-BaanbcoBa CBs3b,
pa3iIUYHbIE BUABI AUIOJb-AUIIOJIBHBIX B3aUMOJEHCTBUMN.

[TpakTrueckast yacTb: THUIBI XUMUYECKOM CBSI3M, MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOHN CBS3U
(oOMeHHBIH, TOHOpHO-aKLenTopHbI). @opmyinsl JIbtouca, Teopus OTTAIKUBAHUS JIEKTPOHHBIX
nap, BIMSHHE T€OMETPUHM YacTHI] Ha UX PEaKUHMOHHYI0 CHOCOOHOCTh. BonoponHas cBs3b,
MEeXaHU3M ee o00pa3oBaHMs, BIMSHME HA CBOMCTBA BeEIlEeCTBAa (TeMIleparypa KWIIEHUS,
TETJIOEMKOCTh, BA3KOCTh). [ mapoduiabHOCTh, THAPOGOOHOCTD. JIMCTIepCHOHHOE B3aUMO/ICHCTBHE
(cunpl Jlonnmona). Tumbl KpUCTANIMYECKUX pPEIIETOK, CBOMCTBA BEIIECTB C Pa3IMYHBIMHU
KPUCTAITIMYECKUMHU pelIeTKaMH (TeMIepaTyphl IJIaBICHUS, paCTBOPUMOCTS). JIBHKYIIME CHIIBI
IIPOLIECCOB PACTBOPEHUS BEIIECTB B MOJIIPHBIX U HEMOJIIPHBIX PACTBOPUTENSIX. DKCTPAKLUS.

4. OCHOBBI XMMHUYECKON TEPMOJIMHAMHUKHN U KHHETHKH, PABHOBECHE

KJ'IaCCI/I(bI/IKaI_[I/IH XUMHUYCCKUX peaKuHﬁ. CTCXI/IOMCTpI/IquKOC OIIMCaHHE XHMHUYECKOMH pCaKknuu.
SHCpFeTI/I‘IeCKaﬂ KpuBas BHCMCHTapHOﬁ XUMHYSCKOMN pCaKknuu. prlMaﬂ u o6paTHa51 pCaKkuuu.
HepBLIfI 3aKOH TCPpMOJWMHAMHUKN M €TI0 IPUMCHCHHC K XHUMHUUYCCKHM PCAKIUSAM. OHTAIBINUS.
Tenmora XMMHYECKHX peaKLII/Iﬁ npu MNOCTOAHHOM o0beMe H Ipu MOCTOSAHHOM J1aBJICHUH.
TepMOXI/IMI/I‘-ICCKI/IC YpaBHCHUA peaKHHﬁ. 3akon ['ecca. DHTanmbINM 06pa3OBaHI/I}I, Cropanus,



pactBopeHus. TepMOXMMHYECKHE LMKIbI. OHTpomnus. BTOpoil 3aKOH B MNPUMEHEHUH K
XUMHYECKHM TpoueccaM. OHepruss ['mO0ca, SHTaJbNUNHBIA M SHTPONUUHBIA (aKTOPBHI.
OOpatumbie peaknuu. XHMHUECKOE PaBHOBECHE — OIpeeicHre U obuue cBoiictBa. Koncranra
paBHOBeCHsI M €€ CBA3b C TepMmoAuHaMuueckumu ¢Gyakmusmu. [Tpunmun Jle Hlatemnsbe.
TepMoauHaMUYeCcKHe CHpPAaBOYHBIC JaHHBIE 00 MHIUBUAYAJIbHBIX BEUIECTBAX U XMMHUYECKHX
peaKusx.

XapakTepHble BpeMeHa XUMUYCCKUX PEAKIUiA. DHEPreTHUECKUN Oapbhep XUMHUYECKON pEeaKIlvH.
CnocoObl akTuBanuu peareHTOB. [loHATHEe O MexaHu3Me XUMHuYecKod peakuuu. CKOpOCTh
XUMHUYECKON peaklMM U €€ 3aBUCHUMOCTh OT Pa3JIMYHBIX (PaKkTOpOB. 3aKOH JEHCTBYIOIIMUX Macc.
Koncranta ckopoctu. YpaBHeHue AppeHuyca. JIMMUTHpYIOMIAsi CTaausl CIOXKHOW pPEaKIMH.
Karanus, ero pons B xumuu. OCHOBHbIE MeXaHU3MbI KaTanu3a. OO0IIre CBONCTBA KaTalu3aTopoB.

IIpakTnueckas yacts: Kunerudeckoe ypaBHeHue. Ilopsmok peakuuu, MOPSAOK IO BEILIECTBY,
MOJIEKYJISIPHOCTh peakuuu. OrnpeneneHue MopsaKka peakiuu W3 SKCIEPUMEHTAIbHBIX JIaHHBIX.
@akTophl, BIUAIOLIME HA CKOPOCTh XMMMUYECKON peakuuu (KOHLEHTpalUs pearupyromux
BEILECTB, TEMIIEpaTypa, IPUCYTCTBHE KaTaJIM3aTOpa, IUIOLAAb MOBEPXHOCTH PEarupyroInx
BEIICCTB, TpuUpoja pearupyromux BemiectB). [lpaBuno Bant-I'odda, onpenenenue
TEMIIEPaTypHOTo KO PHUIIMEHTA U3 SKCIIEPUMEHTAJIBHBIX JaHHBIX, YpaBHEHHE AppeHHyca.

XHUMHYECKOE paBHOBECHE, KOHCTaHTa paBHoBecHs. CrocoObl CMENIEHUS XUMHYECKOTO
paBHOBecHs (M3MEHEHHE KOHIICHTpAI[MM BEIIeCTB, M3MeHeHHe TemmepaTypsl). [lpunoun Jle
Illatense, ero 000CHOBAaHUE.

5. PactBopbl. CriocoObI BEIpaXKeHUSI KOHIICHTPALIWH, KOJUTUTaTHBHBIE CBOMCTBA PaCTBOPOB

PaCTBOpLI, Hux KJIaCCI/I(i)I/IKaL[I/ISI. Crioco05b1 BBIPAXXCHHA COCTaBa paCTBOpPAa — MOJIbHAA U MaCCOBast
J0JId, MOJIsIpHasd KOHLCHTPAal KA. HOJ'ISIpHBIe " HCIIOJIIPHBIC PACTBOPUTCIIN. PaCTBOpI/IMOCTB Hn €c
3aBUCUMOCTb OT TCEMIICPATYPbl U JaBJICHUS. OTnuune CBOMCTB pacTBOpOB OT CBOMCTB
WHAUBUAYAJIBHBIX  BCIICCTB. KonnuratuBHble  CBOWMCTBA pacTBOpPOB  JJICKTPOJIUTOB U
HE3JICKTPOJIUTOB. OcmoTrueckoe JaBJICHHC. 3akoH Paynﬂ. HN3oToHMYEeCKHI KOB(I)(l)I/II_[I/ICHT.
[ToBpiIEHHE TEMIICPATYpPbl KUIICHUA W IMOHHUXKXCHUC TEMIICpATYpPbl 3aMCp3aHUsA pPaCTBOPOB C
MO3HUIINM KOJIUTaTUBHBIX CBOMCTB.

[TpakTnueckass yactb: CrocoObl BBIpaKEHMsI KOHLEHTPAllMW pPACTBOPOB (MaccoBas O
pacTBOPEHHOTO  BEIIECTBA, MOJISIpHAs  KOHLIEHTpAlMs), MEpeBOJ MEXAY eAUHHUIAMU
KOHIIeHTpauuu. [ [purorosienune pacTBOPOB 3aJaHHON KOHLIEHTPALUH.

6. PacTBOpBI, 2JIEKTpOIUTHYECKAS TUCCOLMALINS

SJIGKTpOJII/ITI/I‘leCKaH aucconuanuda, OJCKTPOJIUTbBI W HCEIJICKTPOJIUTHI. CunbHble cltaOble
SJICKTPOJINUTHI. Crenenn Jucconmanu, KOHCTaHTa AuCCOIMaIiuu. I[I/ICCOI_II/IaI_II/IH KHUCJIOT,
OCHOBaHUi U conei. Bzaumoneiicteue MCKAY HOHAaMH B PaCTBOPEC, HOHHBIC YPABHCHUA peaKHHﬁ.
CBs3bIBaHHUE HOHOB, HAIIpaBJICHUC pCaKLII/Iﬁ HOHHOTI'0 OOMEHa.

[TpakTrueckast yacth: CunbHbIE U c1a0ble JeKTPoauThl. Peakiuy noHHOro 0OMeHa, ABUXKYIIHIE
CHWJIBI peaklnii HOHHOTO oOMeHa. IHIuKaTopsl.

7. KHCI0THO-OCHOBHEIC paBHOBECHSA B paCTBOpax



Kucnotel u ocHoBanus mo Appenunycy. CHIbHBIC U clla0ble KHCIOTHI U OCHOBaHMs. KOHCTaHTHI
KHUCJIOTHOCTH M OCHOBHOCTU. CTyneHYaras Iaucconuanusi Ha npumepe (GpochopHOM KHUCITOTHI.
KucnorHocts mo bpeHcreny, compsKeHHbIE KHCIOTBI M OCHOBaHMsA. Bonxa kak kuciaora u
OCHOBaHue. ABTOMOHHM3alUsl BOAbI, MOH ruapokconus. pH pactBopos. Pacuer pH pactBopoB
cJ1a0bIX KUCIIOT U OcHOBaHMU. ['unponus coneil. Bydepusie pactBopsl. Kucnorsl 1 ocHOBaHUS IO
JIptoucy. IIpoussenenne pacCTBOPUMOCTH.

[IpakTnueckass yactb: [loHATHME KHUCIOTHI M OCHOBAaHUSI C TMO3UIUNA Teopuil AppeHuyca u
bpencrena-Jloypu. KucnorHo-ocHoBHOe paBHOBecue, compsbkeHHas mapa. KoHcTaHTb
KHCIIOTHOCTH M ocHOBHOCTHU. [loTeHnuomerpuueckoe uzmepenue pH, pacuer pH s cunbHOM
KHUCIIOTBI/CHJIBHOTO OCHOBaHUS, cl1ab0i KHUCIOThI/ciiaboro ocHoBauus. ['uaponus, onpeneneHue
KHCIIOTHOCTH CpeJibl B pacTBOpax coJjeil. bydepnsie pactBopsl, pacueT pH OydepHbIX pacTBOpPOB.
Bnusaue pazbaBnenns Ha pH OydepHbIx pacTBopoB. JleiicTBHE KHCIOT W Imenoded Ha pH
Oy(depHBIX pacTBOPOB.

8. OKHCIUTETHEHO-BOCCTAHOBUTEILHBIE p€aKnuu

[ToHATHST OKHCIEHMSI W BOCCTAaHOBJEHHUS. THUNWYHBIE BOCCTAHOBUTEIM W  OKHUCIUTENH.
CocraBiieHre ypaBHEHHI OKUCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIUNA: METO/IbI SJIEKTPOHHOTO U
AIIEKTPOHHO-MOHHOTO OanaHca. OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC MTOTEHLIHAJIBI.
CornpsbKkeHHbIE OKHCIUTENTU M BoccTaHOBUTENU. YpaBHeHue Hepucra. Jlmarpammer Jlatumepa.
Ce3p DJIC ¢ TEepMOIMHAMHYECKMMHU CBOMCTBAMHU. XHMHYECKHE MCTOYHUKH TOKA, WX
KJaccupukanus. DIEKTPOIIU3 PACTBOPOB U PACILIABOB.

[TpakTiyeckass 4acTh: YpaBHUBAaHUE OKHUCIUTEIHHO-BOCCTAHOBUTENIBHBIX pPEAKIHA METOJ0M
ANIEKTPOHHO-MOHHOTO Oananca. CTaHIApPTHBIN ANEKTPOAHBIN MOTeHIMAN. YpaBHeHUe HepHcTa.
Bnusnue pH cpenpl Ha OKUCIHUTEIBHYIO CIOCOOHOCTH M COCTaB MPOAYKTOB OKHCIHUTEIHHO-
BOCCTAaHOBUTENIBHBIX peaKkiuu. MI3MeHeHHe OKUCIUTEIbHBIX CBOMCTB @30THON M CEPHON KUCIIOT B
3aBUCUMOCTHU OT KOHIICHTPALIMH.

9. Xumus BOAOpPOJa U Ir'aJIOTCHOB

[Tonoxenue Bogopoaa u ragoreHoB B lleproauyeckoit cucreMe. TUNMYHbBIE CBOMCTBA U CTENIEHU
OKucJeHus rajoreHoB. Oco0eHHOCTh Bogopoja. M3oTomnsl BoOpoAa; MOJyYeHHE M CBOMCTBA.
WNon runpoxconust. I'mapuasl. [IpoMbltiuieHHbIE U TaA0OPAaTOPHBIE CIIOCOOBI TTOJIYYEHHS BOJIOPOIa
U TaJOTeHOB. XHUMHYECKHE H (PU3NYECKHE CBOWCTBA TajoOreHOB. [ aloOreHOBOIOPOIBI.
BzaumopeiictBue ranoreHoB ¢ Boaoul. KucioponHsie coelrHEHUs rajioreHoB. llonmydenne u
XUMHUYECKHE CBOMCTBA KUCIOPOAOCOAEPIKALUX COETUHEHNHN TaJIOTEHOB.

[Tpaktnyeckas wyacte: Ilonydyenue ranoreHoB (xjopa, 6poma, oaa). OKHCIUTEIbHBIE CBOMCTBA
raJlorTeHOB, CPABHEHUE OKUCIIUTEIBHOW CIIOCOOHOCTH MPOCTBIX BelleCTB-rajioreHoB. CpaBHEHHE
BOCCTAHOBUTEJIBHOM  CIIOCOOHOCTH  TaJIOT€HUI-MOHOB, H3MEHEHHE BOCCTAaHOBUTEIHLHOU
CHOCOOHOCTH TaJIOTEHUJI-MOHOB B rpymnmne. KadecTBeHHbIE peakUuH TaJlOreHH1-HOHOB.
Kucnoponconepkamue coeiuHeHHs ranoreHoB. (CpaBHEHHE OKHUCIUTENBHBIX  CBOMCTB
KHCJIOPOJICOIEPKALMX COEIMHEHUN TrajoreHoB B rpynne. CpaBHEHUE OKUCIUTENBHBIX CBOMCTB
KHCJIOPOICO/IEPIKAIINX COSAMHEHUH TaJIOTeHOB C pa3HbIMU CTENEHSIMHU OKUCIEHUs (Ha mpuMepe
XJIOpa), BIMSIHAE T€OMETPUU MOHA Ha €r0 OKUCIIUTENIbHBIE CBOWCTBA.



10. XuMus XxanbKOreHOB

OO6mas xapaktepuctuka »djemMeHTOB 16 rpynmnbl Ilepuoanueckoid CUCTEMBI  3JIEMEHTOB.
OTauuuTeNbHbBIE CBOWCTBA KHUCIOpOAA M 030H. XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB.
XanbpKOreHU bl — MOJYUYeHHE U XUMUYECKUE CBOICTBA. BoopoHbIE COETMHEHHS XAIbKOT€HOB.
OKkcuabl U KHUCIOPOJHBIE KHUCIOTBHI cepbl M cesieHa. [lodyueHume M XuMuyeckue CBOMCTBA
KHCIIOPOIOCOCPIKAIIUX COSTUHEHUH cepbl, ceneHa u Teutypa.  \[IpakTudeckast YacTh:
OKHMCIUTENbHO-BOCCTAHOBUTENBHBIE ~ CBOMCTBA  IMEPOKCHJIA  BOXOpOAAa.  AJUIOTPOIIHbBIE
MoaudUKaMKU cepbl, MoJyuyeHue IaactTuueckoil cepol. [lomyduenue u cBoiicTBa cynbduaoB
MetasuioB. [lomydenne u cBorictBa okcuzaa cepsl (IV). CBoiicTBa cepHOI KUCIOTHI U CYIb(HaTOB.
KauecTBeHHbBIE peakLiy cepocoepKalliuX HOHOB.

11. Xumusg mHUKTOreHoB ¥ HeMeTalyioB 13 u 14 rpynn [leproandeckoi CUCTEMBI 3JIEMEHTOB

OO11as xapakTepucTrKa 3neMeHToB 15 rpynmnsl I[lepuonnyeckoil cucremsl 31eMeHTOB. TUIMYHBIE
CTENIEHU OKMCJICHUS COeAMHEHUM a3oTa, (ocdopa, Mbllbika U CypbMbl. BogopoaHbie
COEJMHEHUS] MHUKTOI€HOB — CIIOCOOBI MOJY4YEHHUsS U XUMHueckue cBoicTBa. ColM aMMOHHS.
Oxkcuppl 15 rpynnsl [lepuoanueckoit cuctemsl 31eMeHTOB. [loyuenne u Xumuueckue cBOMCTBa
KHCJIOPOJHBIX KHCIOT a3oTa u (ocdopa, MBIIBIKA U CYpbMBI. YTIEpoja, KpeMHHH U 0Oop.
OcoOeHHOCTH CTPOEHHUSI, PU3NYECKUX M XMMHUYECKUX CBOMCTB. OKCHIBI YIiiepoja, yrojbHas
KHCIIOTa 1 KapOoHaThl. OKCHIIBI KpeMHHUS U 00pa, CUIIMKATHI, OOPATHI.

[TpakTuueckas yacth: "[lonydeHue u cBolicTBa aMMuaka u cosieil ammonusi. CpaBHEHHE CBOMCTB
HUTPUTOB M HUTPAToOB. Tepmuueckoe pasnokeHue HUTpaToB. CBoiictBa ¢ocdopa u ero
KHUCIIOpPOJICOoIepKaluX coennHeHnit. CBOICTBa HOPMATBHBIX M KUCIBIX (hocdaToB.

[Tomyyenue u cBoiictBa okcuzaa yriepoaa (IV). CBolicTBa HOpMAIBHBIX M KUCIIBIX KapOOHATOB.
CBoiiCTBa CHIIMKATOB.

12. Xumus HICJIOYHBIX HICJIOYHO3CMCIIbHBIX MCTAJIJIOB U MCTAJUIOB I'NTABHBIX MOATPYIIIL

[Tonoxxenne MeramnoB B Ilepumoauueckoid cucreme syeMeHToB. OOmme ¢uznueckue u
XUMUYECKHE CBOMCTBA METAJUIOB TJIaBHBIX moArpynm. [lonydeHne W XuMUUYecKHe CBOMCTBA
MIEJIOYHBIX W IIETOYHO3eMeNbHBIX MeTauioB. Illemounm — xmmuyeckue cBoiicTBa. OCHOBHBIC
cBoOMCTBa p-MeTauioB. OCOOEHHOCTH XUMHH aJTFOMUHUS: B3aUMOJICHCTBUE C BOJOM, IIEI0YaMU U
KHCJIOTaMH, BOCCTAHOBUTEJILHBIC CBONCTBA. XMMHUYECKHE CBOMCTBA 0JI0BAa M CBUHIIA.

[TpakTuyeckas yactb: BoccraHoBHUTEIbHBIE CBOMCTBA MPOCTHIX BEIECTB ATIOMUHMS U ITUHKA (Ha
IpUMepe peakimii ¢ KUCI0TaMHU U pacTBOpamH Ienoudeit). CBolicTBa THIPOKCUAOB ATIOMUHUS U
IIUHKA, UX aM(pOTEPHOCTb.

13. XuMusg KOMIIJIEKCHBIX COSIMHEHUH

[ToHsITHE KOMIIIEKCHOTO COSIMHEHUS. KOOp,[[I/IHaI_II/IOHHaH TCOpHUA BepHepa. Tunel HCHTPAJIbHBIX
aTOMOB W JIMTaHIOOB. FCOMCTpI/I‘-ICCKOC CTPOCHUC, KOOPAHMHALIWOHHBIC YHCIa WU HN30MCPUA
KOMIIJICKCOB. TCOpI/I}I KpUCTAJNIMYCCKOI'O IIOJIA. CHCKTpBI, OKpaCKka W MAarHuTHBIC CBOICTBa
KOMILJIEKCOB. Y CTOMYMBOCTh KOMILIEKCOB B pacTBOpax. Ycaopus 06pa3013aH1/151 " paspymicHus
KOMILIEKCHBIX COCIUHCHHUH. KoHcTranTa HECTOHHOCTH KOMILIEKCHBIX coequHeHn. TUIHUYHBIE
KOMIIJICKCHBIC COCAUHCHUSA XpOMa, KCJI€3a U KoOambTa.



[IpakTnueckas yacth: IloslydeHrne W CBOMCTBA KOMIUJIEKCHBIX COCIMHEHUN aTIOMHUHUS, LIMHKA,
MeJH, JKelie3a U XpoMma.

14. Xumus nepexoIHbIX METAIOB

[Tonoxenue d-metamioB B [lepuogudeckoii cucteme. D1eKTpOHHAS KOHPUTYpaLUs IEPEX OTHBIX
MeTaiioB. Tpu psiia mepexoAHblx MeTauioB. OCOOEHHOCTH METaIOB MEPBOIO HMEPEXOTIHOIO
psna. OCHOBHBIE XUMHYECKHE CBOWMCTBA: B3aUMOJEHCTBUE C TallOT€HAMH, KHCIOPOIOM,
pacTBopeHHe B KucaoTax. [lepexonHbie MeTaibl BTOPOro M TPETHETO PsiioB. TUIIHYHBIE CTETIEHU
OKHCIICHHSI M XUMHYecKue cBoicTBa. (OCOOCHHOCTH XUMHHM MOJIMOJIEHA: HW3MEHEHHE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX U KHCIOTHO-OCHOBHBIX CBOMCTB IPM M3MEHEHUH CTEIECHU
okucnenus. Xumusi f-anementoB. Jlantanuapl u akTuHUABL. OCHOBHBIE CBOWCTBA M CTEIECHU
OKHCIICHMS.

[IpakTuueckas yactb: "BoccTaHOBUTENBHBIE CBOMCTBA MIPOCTOrO BewecTBa Meau. [lonyuenue u
cBoiictBa okcuna menu (II). Ilonmyuenue u cpoiictBa ruapokcuaa menu (II). KommnexcHbie
coenunenus meau (I). [Tomydyenue u cBoiicTBa okcuaa meau (1).

CaoiicTBa mpoctoro BemecTBa keie3a. [lomyuenue u cBomctBa rumpokcuaa xenesa (II).
OxuCIUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA coeauHeHui xenesa (I1). Ilomyuenue u cBoiicTBa
ruapokcuaa xkenesa (III). OxucauTenbHO-BOCCTAaHOBUTENBHBIE CBOMCTBA COEAMHEHMM jKele3a
(IIT). KauectBeHnubie peakiuu noHoB xkene3a (I11) u (I11).

Koppo3us. ®akTopsl, BAUSIONIME Ha CKOPOCTh Koppo3un. CrocoObl 3alIUTHl OT KOPPO3HUHU.

OO1ee npeacTaBieHUe O KOJUIOMIHBIX CUCTEMaX, MOIydYeHue 30iel ruapokcuaa xenesa (I11I) u
ceppl. Oddexr Tunmans. Tumbsl KOWTOMTHBIX cUCTeM, (DaKTOpPhI, OOYCIABIMBAIOUINE WX
yCTOMYMBOCTh. Koaryssaius 30i1ei nojx 1eiCTBUEM AJIEKTPOIUTOB.

[Tonyuenue coemuuenuit xpoma (II) u (VI) u3 coemunenuit xpoma (III). OxucnurensHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA COEJMHEHUH XpOMa B pAa3IMYHBIX CTEMEHAX OKHCIICHHUS.
AmoortepHnsble cBoiicTBa ruapokcuaa xpoma (III).



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

OCHOBBI OPraHM4YecKO XUMHUM

Heab AMCHUNIMHBI:

Kypc oprannyeckoil XuMuu npeiHa3HavueH 1yl (GOPMHUPOBAHUS Y CTYJCHTOB, 00yUYarOMIUXCS IO
HaIpaBJICHHUIO ((HpI/IKJIaI[HbIe MaTE€MaTuKa U (1)I/I3I/IKa» NpeaAcCTaBJICHUA 00 OCHOBHBIX MOHATUIX U
3aKOHax XWUMHHU, XHMHUUYCCKHUX PCAKIHAX U CBOMCTBAX OpraHU4Y€CKUX BCUICCTB. Kpr
MMpeaAcCTaBIACT c000lf OCHOBBI XHMHYECKOU T'paMOTHOCTH, IIOKa3bIBA€T MCECTO XHMHUHU B
COBPEMEHHOM €CTECTBO3HAHUU, 0COOEHHOCTH XUMHUUYECKOr'0 IOJX0/1a K U3YYEHHIO OKPYKAIOIEro
MHpa, 1a€T NPCACTABICHUC O METOAOJIOTMH U TOAX04aX XUMHHU K U3YUCHUIO XUMHUYCCKUX CBOMCTB
BEIIECTBA, AACT MOHSATh, YTO XUMUS, OYIy4r TECHO CBSI3aHHOU ¢ GU3UKOI U OMOIOTHEH, SIBISETCS
CaMOCTOATEJILHON HAyKOM.

Oco0eHHOCTh JAaHHOTO Kypca COCTOUT B TOM, YTO OH IPENOAAeTCs BO BTOPOM CEMECTpe U
OCHOBBIBAETCS TOJILKO HAa TEX 3HAHUSIX, KOTOPBIC YYalHeCs IMOJYYWIHA MPH MPOXOXKICHUH B
NIEPBOM CeMeCTpe Kypca o011eii U HeopraHuueckoi xuMuu. Kypc cocTouT u3 JIeKIuii, CCMHHAPOB
U 1a00paTOpHBIX paboT. ITO 1aeT BO3MOKHOCTH MOJTHOLIEHHOTO OCBOEHUS yUeOHON MPOrpaMMbl
U aKTHUBHOT'O WCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHWM JUISI OCBOCHUS PU JajbHEHIIEM 00Yy4YeHUU
TaKUX JUCHUILINH KaK XUMHYecKas (ru3uKa, OMoXuMus 1 Onodusuka.

TeopeTudeckoe U MPAKTHUECKOE OCBOCHUSI OCHOBHBIX Pa3eiiOB OPTaHMYECKONH XHUMHHU C yYETOM
COBPEMEHHBIX TEHACHLUN Pa3BUTUS XUMUUYECKON HAYKH, YTO HEOOXOAUMO i OoJiee Ti1y0oKoro
MOHMMaHHST BO3MOXKHOCTH XMMHYECKOTO IMOJXOAa K M3YUYEHHIO OKPYKAIOMIET0 MHpa, OOLIMX
3aKOHOMEPHOCTEN CTPOEHUS BEIIECTBA U €ro MPEBPAIIEHUI B IPUPOJIE.

3agauyu AUCHUILINHBI:

- 3HAaKOMCTBO C BHYTPEHHEH JIOTMKOI OpraHMuecKkod XUMHM Kak HaykW; (OpMHpOBaHUE
Npe/CTaBICHUI O MEXaHM3MaX OPraHUYECKUX PEAKIINi;

- U3y4€HUE OCHOBHBIX KJIacCOB OPraHMYECKUX COEAUHEHHH; (opMHUpOBaHHME NPEICTABICHUN O
CBSI3M pPEaKLMOHHON CLIOCOOHOCTH OPraHUYECKUX MOJIEKYJI C UX CTPOEHUEM;

- U3YUYCHHC 3aKOHOMCpHOCTCI71 B3aHMOJCHCTBU Pa3JIMIHBIX OPTaHUYCCKUX BCUICCTB C 00BbEKTaMU
Oprxca}omeﬁ Cpeanbl, UX (I)I/ISI/IOJ'IOFI/I‘{CCKOFO n (I)apMaKO.HOFI/I‘-ICCKOFO I[eﬁCTBHH, OMOJIOTHYCCKOM
poJin, IpUMCHCHUS B HpaKTHqCCKOﬁ ACATCIIBHOCTH YCJIOBCKaA, (I)OpMPIpOBaHI/IC Hpe,[[CTaBJ'ICHI/II‘/’I 00
9KOJOTHYCCKHUX HpOGJ’IeMaX, CBA3AaHHBIX C NUCIIOJIb30BAHUEM OPraHUYCCKHUX BCIICCTB.

IlepeyeHb MuIaHUPYEMBbIX Pe3yJbTATOB 00YUYEHHUS 10 JUCHHUILIMHE (MOYJII0)

B PE3YIbTATC OCBOCHUA TUCHUIIJIMHBL 06yqaroumec;[ JOJIDKHBI



3HaATb:

- OCHOBHBIC IIOHATHA OpI‘ElHH‘-IGCKOfI XHUMHUU,

- OCHOBHBIC CBOMCTBA Ba)KHEHUIIINX KJIACCOB OPraHu4YCCKux COC,Z[I/IHGHI/Iﬁ " UX IIPUMCHCHHC;

- OCHOBHBIC MCXaHU3MbI OPTraHNYCCKUX peaKHHﬁ;

- OCHOBHBbIC METOAbI XUMHYCSCKOH 1 CHCKTp&J'IBHOfI I/I,I[CHTI/I(l)I/IKaI_[I/II/I OpTraHNYC€CKUX BEIICCTB,

- OCHOBHBIE MpUEMBbI pabOThI B 1a00paTOpUN OPraHUYECKON XUMUU.

yMeThb:

- U300pakaTb CTPOECHUE TUIIMYHBIX IPEICTaBUTENEH KJIACCOB OPraHMYECKHUX COEIMHEHUU IO
Ha3BaHUIO M Ha3blBaTh MX IO CTPYKTYPHBIM (opMyraM Ha OCHOBE 3HAHUS IPHHLMUIIOB
HOMEHKJIATypbl U U30MEPUH;

- BBLACIATH B MOJICKYJIC PCAKIMOHHBIC HCHTPBI, IIPOTrHO3UPOBATH ITOBCACHUC OPraHUYCCKOI'O
COCAMHCHUA B KOHKPCTHBIX YCJIOBUAX, HUCXOAA U3 €TI0 CTPYKTYpPbl W 3HAHUA THITHYHOMN
peaKHHOHHOﬁ CIIOCOOHOCTH @YHKHHOHaJIbHHX TpyIIIL;

- IIPpOBOAUTDH HpOCTOﬁ XHUMHYCSCKHI SKCIICPUMCHT II0 CHHTE3Yy, BBIACICHHUIO, OYUCTKC U
XHUMHYISCKOM I/IIIGHTI/I(i)I/IKaIII/II/I BCIIICCTBA,

- 0(OPMIISITH OTYETHI JIAOOPATOPHBIX PAOOT.

BJIAJ1€Th:

- MCTOAaMHU OIIPpCACIICHUA BO3MOKHOCTU IIPOTCKAHUSA XHMHYCCKHUX npeBpameHHﬁ OCHOBHBIX
KJIaCCOB OPraHUYCCKUX COCOUHEHUH B Pa3JINYHBIX YCIOBUAX;

- cioco0amu 6e30MacHOro 00palleHus: C TOPIOYMMHU U TOKCUYHBIMU BEILIECTBAMU;
- 1a0OpaTOPHBIM 000PYIOBAaHUEM;

- METOJaMH IPUT'OTOBJICHUA paCTBOPOB 3aJJlaHHOM KOHLCHTpPAInH.

Tembl U pa3ensl Kypca:
1. OGmue npecTaBieHs O CTPOCHUH U PEaKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHH.

IIpeamer u 3amadnm OpraHUYECKOM XMMHMH. YTJIEPOJ M OPraHWYECKHE BEIIECTBA B IPUPOJIE.
KpaTkuii 3kcKypc B cTpoeHHUE AIEKTPOHHBIX 000JI04€K aTOMa, Ha ITpUMepe aToMa yriiepoaa. Tumsl
XUMHUYECKON CBSI3U U CIIOCOOBI MX rpaduueckoro npexacrapieHus. Konuenmus rudbpuansanim.
CnocoObl  K300pa)K€HUs] MOJIEKYJ OpraHM4YecKUX COEIUHEHUH (CTpyKTypHble (OpMYIbI,
COKpaIlleHHbIe CTPYKTypHbIe (opmynbsl, ¢Gopmynsl Jlbionca, pe30HAHCHBIE CTPYKTYpHI).
CooTHeceHune rpapuueckoil MOJIENU € PEANbHON CTPYKTYPOH («4epPTOUKH U CTpeiku»). [lonsTue
(YHKIMOHATIBHOM I'PYIIIbI, CBSI3b ¢ XUMHUYECKUMHU CBOMCTBAMH, OCHOBHBIE KJIACCHI OPIraHUYECKHX
coeMHeHUH (CBsI3b ¢ (PYHKIIMOHAJIBHBIMU TPYIIaMH, OCHOBHbIE ()YHKIIMOHAJIbHBIE TPYIIIHI).
B3aumonpeBpaiieHuss COeIMHEHHH C pa3HbBIMM (PYHKIMOHAIBHBIMM Tpynnamu. [IpuHIMIBI
NIOCTPOCHHS Ha3BaHUN OpPraHUYECKHX COEIAMHEHUM, CUCTEMATHUYECKUE W TpPUBHAJIbHBIE.



['omonorus. M3omepus (ckenetHas, mojoxkenus ). [IpoctpanctBennas nuzomepus. Konduryparmusi,
OTIMYHe OT KOoH(poOpManuu. ACHMMETPHUYECKH aTOM YIJepoja, ONTHYECKas AaKTHUBHOCTb.
DHaHTHOMEpHl U AuacTtepeoMepsl. Pamemarsl. XupaiabHOCTh. PaznmuuHble THIBI XUPATbHOCTH.
[Mpunmun R, S-Homenknarypsl. CoeqMHEHUS C IBYMsI aCHMMETPHUECKUMH aTOMaMH YTIIEpo/a.
ITocTpoenue npoexkuui Pumiepa.

2. IIpenenbHble yraeBoaopoabl. ['omosnorus. U3omepsl, BUAbI ©30MEpUU

[IpenensHbIE yrieBoaopoabl — ankaHbl. CTpoeHHe MOHATHE O KOH(opMausIx u KoHpopmepax
JIKaHOB. 3aCIOHEHHAsA, 3aTOPMOKEHHas, CKolleHHas: kKoHpopMmaryu. [IpoekunonHbie hopMyItbl
Heiomena. Koudopmanuu »sTtana, OyraHa, MX DHEPreTHYECKUE AMarpaMMbl. XHMHYECKHE
CBOMCTBAa QJIKAaHOB: TaJIOTEHUPOBAHUE (XJIOpPUpOBaHME, OpPOMHMpOBaHHE) C OOpa3oOBaHUEM
raJoreHaJkaHOB. DHEPreTMKa LEMHBIX CBOOOJHOPAAMKAIBHBIX PEAKIMH TaJOTeHUPOBAHMUS.
HurpoBanne. OTHOCHTENbHASL CTAOMIIBHOCTD PA3IMYHBIX AJKWIBHBIX pajuKanoB. TepMudecKuii
KPEKHHT aJIKaHOB.

Knaccugukanus MexaHM3MOB XMMHUYECKMX peakuuil B opraHuueckod xumuu. IloHsaTHA
Hykneopun, oanekrpodun. Krmaccudukanms XMMHUYECKMX — peakiuii 10 pe3yJsbTary:
NPUCOCTUHEHNE, OTIICIUICHHE, 3aMelleHHe, TIeperpynnpoBKa, Kiaccu(uKanus Mo XapakTepy
peareHTa W THUIy pa3pbiBa CBSA3H: T€TEPONUTHYECKHE (HYKICO(UIBbHBIE, JJEKTPOPHIbHBIC),
FOMOJIUTUYECKUE: (paAUKaIbHbIE), MOJIEKYJISIPHBIE.. DHEPreTUUECKUI MPOPHIIb peaKIiu.

3. HempenenbHbie yrieBomopoibl (AJKEHBI M alKuHbI). ['eomerpuyeckas nzomepusi (MOHATHUS
uc-, TpaHe- u Z-, E- HoMeHkiaTypsr)

[Tpupona ABOIHOM cBsI3U B alkeHax. ['eoMeTpuueckas u3oMepust - ONpeeIeHUs U OHATHUS IIHC-
, TpaHc- u Z-, E- HOMEHKIaTypBhl.

Karanutuueckoe ruapupoBaHue alKeHOB. TepMoauHamMuueckas CTaOMIBHOCTh AaJKEHOB Ha
OCHOBE TEIUIOT THIPUPOBAHUS.

OnexTpoduiabHOe mNpHucoenuHeHne 1o JBoWHOW cBs3u(AdE). Mexanusm peakuuii, m- u o-
KOMILJIEKCBI, SHEPreTUYeCKU MpouiIh peakiuuu, OpoMoHueBbie HOHBI. [IpaBuiio MapkoBHUKOBA.
I'anorenupoBanue, rugporanoreHnposanue. I'uapartanus. ConpsikeHHOE MNPUCOEAUMHEHHUE.
OxucneHue ankeHoB J0 OKCHUPaHOB M JAHUOJIOB. O30HOIM3 QJIKEHOB, OKHUCIHUTEIBHOE U
BOCCTAHOBUTENIBHOE PACILECITICHUE 030HUI0B. PaguKanpHble peakIMK aJIKCHOB: IIPUCOCIUHEHNE
HBr no Xapamy. KapGensl. Peakunuu nprcoeanHenns kKapOEHOB K aJKeHaM.

ONEKTPOHHOE CTPOEHUE TPOWHON CBSI3U B aJKHWHAX. OJIEKTPO(UIBLHOE NPUCOEIWHEHUE K
aIKMHaM. PeaknMoHHas CIOCOOHOCTh AaJKMHOB. [ anoreHupoBaHHMEe, THIPOTAIOr€HUPOBAHHE,
ruapatanus (Kydepos). BocctaHoBiieHNE aqKnHOB 10 IMC- ¥ TpaHc-ankeHoB. C—H kucnotHocTh
aneTWIeHa. ALETWICHHIbl HATPUS, MarHvs W MeIHW, MX IOJYy4EeHHE M HCIOJIb30BAHUE B
OpPraHMYECKOM CHHTE3E.

4. OyHKIMOHAIBHBIE IPOU3BOIHBIC C MPOCTO# cBsi3bi0 C-Hal.

["anoreHankanbl, aTKEHWITAIOTEHHU Bl M apUIraJIoreHU bl BaskHelmue npuMepbl. OcobeHHoCTH
aneKkTpoHHOro crpoenus cBsizu C-Hal. Munyktussbiil ¢ ¢ext. (I'paduueckue npeacraBieHus
nepeHoca EKTPOHHON MIOTHOCTH). OO0Iue METO/Ibl MOJyYeHHsI TaJIoTeHAKaHOB, -aJIKeHOB, -
QJIKUHOB.



HykneodunbHoe 3amelieHre y HachIIEHHOro atoMa yriuepoza. I[Tonartue o Hykineo(uibHOCTH,
Hykneopuisl. Knaccupukanus MexaHn3MOB peakiuii HykieopmibHoro 3amenieHus. OCHOBHBIE
xapaktepucTuku SN1 u SN2 peakuuii. Peakuun SN2-tuma. JHepreTH4ecKkuii mpoQuiib peaKifuii.
Kuneruka, crepeoxumus, BanbneHoBckoe oOpamienue. BrnusHue npupoabl 3amMecTUTeNns Hu
YXOJSIIEH TPYMIbI, MPUPOAbI HYKICO(QMIBHOTO areHTa M PacTBOPUTENS Ha CKOPOCTh SN2
peakuuii. Peaknum SN1-Tuma, 3aBUCMMOCTH OT NPUPOJBl pajuKala, YXOJSIIEW TPy,
pactBoputens. KapOokaTHOHBI, WX yCTOWYMBOCTh. Peakuuu >SIMMUHUPOBaHHS, o- U f-
sanmumuHupoBanue. Knaccudukanus mexannsmon snumuaupoBanus: E1, E2. TIpasuno 3aiinesa.
CuH- ¥ aHTU- SJIMMHMHHUpOBaHME. BiusHME NpUPOABI OCHOBAHMWS U YXOJAILIEH TIpynnbl Ha
HanpasiieHue snaumuHupoBaHus. Koskypenmuss mnpomeccoB E2 u SN2, E1 u  SNI.
["anoreHnpon3BOJHbIE AJIKEHOB.

5. OyHKIMOHAIBHBIE TPOM3BOJHBIC 0OOJiee YeM C OJHOM KpaTHOW CBS3bIO.  AJIKQJIMCHBI.
Me3zomMepHbIit 3 ekt

1,2-, 1,3- nuensl. byraamen-1,3, ocoOCHHOCTH CTPOCHHS, CONPSDKEHUE BOMHBIX CBSI3EH.
["anorenupoBanue u ruaporajioreHupoBanue 1,3-nqueHos. 1,2- u 1,4- npucoequHeHue.

JIneHOoBbI CHHTE3 KaK MpUMEp Nepuiukindeckoi peakuuu. Peakuus Jlunsca-Anpaepa. Biusnue
CTPYKTYpHI JUeHa U TueHO(HIIa Ha PETHO- U CTEPE0-CEIEKTUBHOCTH Ipoliecca. Vcnonb30Banue
JTUEHOBOTO CHHTE3a B CHHTETUYECKUX Iensax. Tepmuyeckue U (HOTOXUMHYECKHE pEaKIUu
3aMbIKaHUS U PACKPBITUS LUKIIOB B IUE€HAX U MOJIMEHAX.

6. lluxknoankanel. DHeprus HanpspkeHus. Kondopmanuu nukiorekcaHa

Knaccudukanusa anuuukioB. DHeprus HanpspkeHUs. CTpoeHHe LUKIONpONaHa, UKIo0yTaHa,
[UKJIONEHTaHa, IuKiIorekcana. Kondopmanuu nukinorekcana. AKCHadbHbIE U KBATOPHAIIbHBIC
cBs3u B KoH(opMmanuu "kpecimo" mukiaorekcanHa. KoHdopmanumy MOHO- M AW3aMeElIEHHBIX
MPOM3BOJHBIX ITUKIOTeKCaHa M Oapbepbl KOH(POPMAIMOHHBIX IepexonoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB COCMHEHUH C TPEXUWICHHBIM ITUKIIOM.

7. ApoMatuyeckue yrieBOAOPOAbl. APOMAaTHYHOCTh. Peaknuu 3aMeieHus B apoOMaTHYECKOM
pAany.

Crpoenne Oenzona. Popmyna Kekyne. Monekymnspuele opOutanu Oenzona. Kpyr ®@pocra.
Konuenmus apomarnyHocTy, 3Heprust pezonanca. [Ipasuino Xrokkensa. ApomaTuuecKkrue KaTHOHbI
U aHuOoHBbl. KOHJEHCHpPOBaHHBIE apOMATHYECKHE YIJIEBOAOPOAbI: HadTanuH, (EeHaHTpPEH,
aHTpalleH, a3yJeH U Jp. ['erepounxinyeckne apoMaTHIECKUE COETUHEHUS.

Peakuuu 3amenieHuss B apoMaTtudeckoM psay. ODnekrtpoduibHoe 3amenienune Knaccudukanus
peaKkIuii apoMaTHYECKOro MIEKTpo(UIbHOro 3amemeHus. IIpeacraBneHus o MexaHH3MeE
peakuuii, m- U o-KOMIUIeKcax. Pe3oHaHCHbIE CTPYKTYphl.DHEPreTUYeCKUuil Mpoduiab peaxiuu.
ApEHOHHEBBIE MOHBI B PEAKIHAX JIIEKTPOPWILHOTO 3aMeUIeHUs. BrusHMe 3aMecTHTeNns Ha
CKOPOCTb Y HAaIIPABICHHE AIEKTPOPUIBHOIO 3aMEIICHNUS, CBSI3b C PACIIPEIEIIEHUEM dIIEKTPOHHOU
wioTHOCTH. OpUEHTAHTHI TIEPBOTO M BTOPOTO pona. HutpoBanune OeH3011a, MEXaHU3M PEaKIIHH.
[Tony4yeHne MOMMHUTPOCOCTUHEHNH. ['aJoreHnpoBaHIe, MEXaHU3M pPEaKIUU TaJOTeHUPOBAHUS
apeHoB, kaTtanmu3 kucioramu Jlprorca. CynbdupoBanue, MEXaHU3M PEAKINH, KHHETUICCKUN H
TEPMOJIMHAMHYECKUI KOHTPOJIb B peakiiu Cyib(upoBanus Ha npuMmepe Hadranuna. [lonsrue 06
UICO-aTake M  MIICO-3aMEUIeHMU. ANKWiIMpoBaHue apeHoB 1o Dpuaemo-Kpadrey,
MOJHAKWIMNPOBAHUE, MOOOYHBIE TMPOLECCHl - HW30MEpHU3alMsl AJKWIMPYIOIIEro areHTa u
KOHEYHBIX MPOAYKTOB. AnminpoBanue apeHos no @punemo-Kpadptcy. Anpnupyromune areHTsl.



MexaHu3M peakiiu. PeruoceaeKTUBHOCTD ainpoBanus. @opmunuposanue no ['arrepmany-
Koxy ¥ poicTBEHHBIE peaKLUH.

HyxneodunsHoe apomartmueckoe 3amemieHue. OOmmMe TPEACTaBICHUS O MEXaHU3ME
HYKJICOQUIHHOTO  3aMelieHus. MeXaHu3M  OTHICIUICHUS-TIPUCOSANHCHUST Ha  MpUMEpe
MpPEBpaIlCHUs] TaJOreHOCH30JI0B B (EHOJIBI M apOMaTHYECKHE aMHUHBL. MeXxaHu3M
npucoenuueHus-otersieHua. Kommnekc Melzenreitmepa.

Peakuuu ¢ paspyiennem apomatuyeckoil cucrteMbl. KaTtamuTudeckoe rUApUpPOBAHUE APEHOB,
BOCCTaHOBJIEHHE apeHoB 1o bepuy.

Peakuuu He 3arparuBaromie apoMaTH4ecKyro cucreMy. OKHCIIeHHE alKWIOEH30JI0B [0
KapOOHOBBIX KHCIIOT, albJIETU0B U KETOHOB. OKHCICHHE KOHACHCUPOBAHHBIX apOMATHYECKUX
YIIIEBOAOPOAOB. 3aMeIIeHUE BOIOPO1a B OOKOBOM LIEMTH AJIKMIIOCH30JI0B Ha TajloreH. beH3nbHbIHI
panuKan. AJUIMIBHBINA pasuKai. AJUIMIbHOE rajoreHupoBanye. n-OpOuTaiu alIMiIbHOW CUCTEMBI.

8. MeTo1bl aHAJIM3a OPraHUYECKUX COCTMHECHUM.

Hpe,I[CTaBJ'IeHI/IH (6] (I)I/ISI/IKO-XI/IMI/I‘IGCKI/IX MCTOJax aHalu3a OPraHUuYCCKUX COGI[PIHCHPIﬁ.
QHGKTpOHHHe CIICKTPBI IMOTJIOMICHUS OPTraHUYCCKUX COCI[I/IHGHI/Iﬁ B Y® ob6nactn. OCHOBHOE U
3JI€KTpOHHO-BO36y>K,I[eHHBIe COCTOSIHUA MOJICKYIIL. PEBpeI.HeHHBIe H 3allpCHICHHBIC IICPCXO/bI.
XpOMO(bOpBI " aYKCOXPOMBIL. CBs13b ITOJIOKCHUS MaKCUMYMOB IIOTJIOIICHUA U MHTEHCHUBHOCTEH CO
CTPOCHHUEM OPraHUYCCKUX COCJUHECHUM.

OcnoBel merona WK-cnektpockornuu - KonebarenbHas crekrpockomus B HWMK-oGmacth.
[Tpoucxoxnaenue kosnebaTenbHbIX coekTpoB. IlpaBuna otbopa B HK-cnexkrpockomnuu.
MHTEHCUBHOCTh CUTHAJIOB IIOIJIOMICHMS. XapaKTEpPUCTUYECKUE YaCTOThl (YHKIUOHAIBHBIX
rpynn B OpraHuMYeckux Moiiekynax. OOHapyXeHue COEIUHEHUH C  Pa3InyHbIMU
(GYHKIIMOHAJIBHBIMU TPYIIIIAMU U CTPYKTYPHBIA aHAJIN3 OpPraHUYECKUX COEIMHEHUHN C TTOMOIIBIO
NK-cnekTpocKonuu.

[IpencraBnenus o Mmerone SIMP-crekTpockonmuu, OCHOBBI MeToJa M 00JacTH HPUMEHEHMS,
OpUMEHEHHE [UId aHalM3a OpraHuyYeckux coenuHeHui. OOIue NpPUHIMNBI YCTpOicTBa
COBPEMEHHBIX HMIYIbCHBIX crekTpoMeTpoB SMP. VYcnoBus HabmoneHus cnektpoB SMP
BBICOKOI'O pa3pelleHus B KHUAKOCTAX U ra3zax U IpaBuiia MOATOTOBKH 00pa3LoB AJis U3MEPEHUH.
XUMHYECKUE CIABUTH U KOHCTAaHTHI CIIMH-CIIMHOBOTO B3auMojeicTBus B crekTpax 1H-AMP u
13C-SAAIMP oprannyeckux coeauHeHuid. CBsi3b 3THX MapaMeTpPoOB CO CTPOSCHHUEM MOJICKYIL.
OrnpenenieHne CTPYKTYpbl OpraHUYECKUX COeTMHEHU MeTofoM SIMP.

9. COG,[[I/IHGHI/ISI CO CBA3BIO YIIICPOA-METAILI (MeTaJ'IJ'IOOpFaHI/ILIeCKI/IC COGI[I/IHCHI/IH)

JluTnii- 1 MarHUMOPraHUYECKHE COCAMHEHUS], DJIEKTPOHHOE CTPOCHHUE CBSI3U YIJIEPOI-METAILI.
[Tomy4yenue B3anMOAEHCTBHEM METAILIA C ATKUITATOTeHUIAMHY, IepeMeTaimnpoBanue. CTpoeHue
peakTuBOB ['puHbsipa B pactBope. PaBHoBecue Illnenka. Peakuuu ¢ yraeBomopomamu (C-H
kucinotramu). Mcnonp3oBaHue NHUTHI- M MarHUHOpraHUYECKUE COEAMHEHHUS B CHHTE3€
YIJI€BOAOPOAOB, CIHMPTOB, ANbJETHUOB, KETOHOB, KApOOHOBBIX KHUCIIOT. JIMaIKMIKYIpaThl, UX
CUHTETUYECKOE UCIIOJIb30BAHUE.

10. ®yHKIHMOHATIBHBIE IPOU3BOAHBIE ¢ POCTOH cBsA3bI0 C-O. CupThl U pocThie 3PUphI



OnHoaToOMHBIE CHUPTHI, THOJBL. (CBOWCTBA CHUPTOB, BOAOPOJHAS CBSI3b. 3aMEILCHHUE
TUAPOKCWIBHOM TPYIIBl B CHOUPTaX Ha TaloreH (moj JeHCTBUEM TajlOT€HOBOJOPOJOB,
rajoreHu10B gocgopa, XJI0pucToro Tuonmnia). Jeruaparanus cnuproB. OKHCICHUE TEPBUYHBIX
CIHMPTOB 0 albACTHAOB U KapOOHOBBIX KHCIOT, BTOPUYHBIX CHUPTOB 10 KETOHOB. PeareHTh
OKHUCJIEHHS Ha OCHOBE XPOMOBOI'O aHTHJApHUJIA U ABYOKHCH MapraHia. /[ByXaTOMHBIE CIIHUPTBHI.
OTUIEHTTUKONG U TimiepuH. [InnakonnHoBas neperpynmnupoBka. I[Ipocteie 3¢upsl. CBoiicTBa
IpOCTHIX 3(UPOB: 00pa3oBaHHWE OKCOHUEBBIX COJICH, pacUICIJICHHE KHCIOTaMH, 00pa3oBaHHE
ruaponepokcunoB.  Oxcupanbl.  PackpblTMe  OKCHUPAaHOBOTO  LMKJIA TOJ  JIEHCTBUEM
ANEKTPOMMIBHBIX M HYKJICO(DUIbHBIX areHToB. Llukmndeckue mpocteie 3(pupsl, KpayH-3(UpbL.
OcnHonbl. Denonbl kak OH-KHUCIOTHI, BIUSHUE 3aMECTHTENCH Ha KHUCIOTHOCTH (DEHOJIOB.
KymonbHbIii porece. Peakiym 351eKTpohuiIbHOTO 3aMeIIeHUs] B apOMaTHUECKOM sipe (PeHOIIOB:
raJIoreHUpoBaHue  (MexaHu3M), Cyiab(UpOBaHHME, HHUTPOBAHHE, HHUTPOIUPOBAHUE U
ankunupoBanue. KapOokcuiupoBanue (QeHONSITOB IIENOYHBIX MeTauioB 1o  KonbOe.
®dopmunupoBanue penoso o Peiimepy-Tumany, u Bunscmaiiepy. Ileperpynmuposka @puca.
[TeperpynmupoBka auuiaoBeix 3¢upoB ¢enonos (Knsiizen). Okucnenue dhenonos. [lonsarue 06
ApPOKCUJIBHBIX paJiKaiax.

11. ®yHKIMOHAIBHBIE TPOU3BOIHBIE C OJIHOM KpaTHOU cBs3bi0 C=0. Anbaerubl U KETOHBI.

DIIEKTPOHHOE CTPOCHHE KapOOHWIBHOW TPYIIIBI, €€ MOSIPHOCTD U MOJISPU3yeMOCTh. Baxkuelmue
anbAerusibl 1 KeToHbl. Dopmaniblierul], alueTanbAerujl, aleToH, apoOMaTHYEeCKUE aabICTUlbl U
KeToHbl. [IpencraBneHuss 0 MexaHuW3Me HYKJICO(MUIHLHOTO MPHUCOSAMHEHUS MO KapOOHWIBHOMN
rpynme. KucnotHsiii 1 ocHOBHOH Karanu3s. IIprcoenunenue Boabl, CIUPTOB, THOJIOB. ALIETANIU U
nosyaineraid, AuOKconaHbl. [lomyuenue OUCYNbOUTHBIX TMPOU3BOAHBIX M IIUAHTUIPUHOB.
BzaumopeiictBue anbaeruioB U KeToHoB ¢ wiugamu ¢docdopa (Buttur). BzaumoneiictBue
aNbJIETU/IOB U KETOHOB C a30TUCTBIMU OCHOBaHHUSMH. OKCUMBI, TUAPA3OHBI, ()EHUITUIAPA3OHBI.
Ocnosanus [udda, yporponun. [leperpynnuposka bekmana. Peakiiu anbaeruioB 1 KETOHOB €
METaJUIOOPraHUYeCKUMH coeuHeHUsIMU. KeTo-eHonbpHas Tayromepus. EHomM3aus anpaeruion
U KETOHOB B pEAKIUSAX TaJOreHUPOBaHMs. BiHsHHE CTPYKTYpHBIX (aKTOPOB U MPHUPOIBI
PacTBOPUTEII HA IOJIOKEHUE KETO-€HOJIIBHOIO PABHOBECHS U 3aBUCUMOCTD €0 OT COOTHOLLIEHUS
CH- u OH-kucnoTHoCcTH KeTOHa M eHouna. /[BoiicTBeHHAas peakIMOHHAas CIIOCOOHOCTh EHOIST-
HMOHOB. AJb/I0JIbBHO-KPOTOHOBAasE KOHJEHCALUS ajbJAETUAOB U KETOHOB B KHUCJION M IIEIOYHON
cpene, MEXaHU3M peakuuu. beH30nHoBas KoHAeHcauus. AMUHOMETHIMPOBAHNE AJIbJIECTUIOB U
KETOHOB, peakuns MaHHHXaA.

Peakunu BoccTaHOBJIEHHS KApOOHUIBHBIX COEAMHEHUN. BoccTaHOBIEHNE allbIETHI0B M KETOHOB
JI0 CIIUPTOB, PEareHThl BOCCTAHOBIEHHS; BOCCTAHOBJIECHHME KapOoHWUIbHOW rpymnmbel 1o CH2-
rpynnsl; peakuuu Kuxnaepa-Bonbdpa u  Krnemencena. BoccraHoBuTenbHas auMepu3anus
alnbACTUJIOB U KETOHOB. OKHUCJIEHUE albJerH/IOB, peareHThl OKUCJIEHUs. BocTaHOBHUTENbHOE
aMUHUpPOBaHWE KapOOHUJIBHBIX COelIWHEHWH. B3aummoneiicTBue anbAeruoB M KETOHOB C
dopmuatom ammonus (peakmus Jleiikapra). JucmponmopluOHHUPOBAHUE aNbJETHIOB IO
Kannunapo.

12. OyHKUMOHATBHBIE COEIUHEHHS C KapOOKCUIbHOM rpynmoil. KapOoHOBbIE KHCIOTHI.
[Tpon3BoiHBIE KAPOOHOBBIX KHCIIOT — IaJIOT€HAHTUPUIBI, CIIOKHBIE d(DUPBI

OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS KapOOKCHIIbHOW rpynmbl. BiusHue 3amecturerneil B
OpraHMYECKOM paJHKaie Ha KUCIOTHOCTh KapOOHOBBIX KHCIOT. ['ajoreHupoBaHUE KHUCIOT IO



['enmo-®onbrapay-3enuackomy. [uponmurraeckas keronuzarus, peakiuu Konsbe, boponnna-
XyHCOUKKeEpA.

[IponBoaHbIe KapOOHOBBIX KHCIOT. ['anmorenanruapuzasl. CBoiicTBa: B3aUMOJEHCTBHE C
HyKICOQWIbHBIMU  peareHTamu  (BOJa,  CHUPTH,  aMMHaK,  aMUHBI,  THJApa3uH,
MeTaJIJIOOpraHuveckre coeiauHeHus). BoccranoBnenue mo Po3eHMyHAY M KOMILIEKCHBIMHU
TUAPUAAMH MeTallioB. B3aumopeiicTBue ana3oMeTraHa ¢ TajJOreHaHTUIpUIaMu KapOOHOBBIX
KHCJIOT (peakmusi ApHara-Dicrepra). AHTUIApUABL. Peakuuwu aHruapuaoB KucioT. KeTeHsr,
cBoiictBa. CiiokHbIE IPUPHI, peaklus dTepuduxanuu. Peakiuu cloXHbIX 3()UPOB: TUIPOIHU3
(MEexaHU3M KHCJIOTHOTO M OCHOBHOTO KaTallu3a), AaMMOHOJIM3, IepedTepu(uKaus.
CnoxHoddupnas konaeHcanus (Knsiizena), B3auMoelicTBUE C MarHUi - M IMTHHOPTaHUYECKUMU
COCTMHEHUSIMU, BOCCTAHOBJIEHUE CIIOKHBIX 3(QHUPOB 10 COUPTOB U AIbJETUI0B KOMIUIEKCHBIMU
TUAPUIaMH METAJIOB, BOCCTaHOBJIeHUE 10 byBo-biany, anuinonHoBas koHaeHcanus. Peakuys
MOJIyYEHUsI CJOXKHBIX 3(UPOB C yyacTHeM auazomeraHa. CioxkHble 3(QHUpPbl MHOTOATOMHBIX
cnupToB. JKUpBL, TUMUJIBL., TPUTIULEPHUIBL, hochomunuabl. AMUIBL. ['Uaponau3, BoccTaHOBIIEHUE
J0 aMMHOB, Jerujgpatauus amugoB. [loHATHE O CEKCTETHBIX NEpEerpynmnupoBKax.
[TeperpynnupoBku ['opmana, Kypumyca. Hutpunsl. ['maponus, aMMOHOIU3, BOCCTAHOBIIEHUE
KOMIUIEKCHBIMM ~ THUIAPHAAMH METAJIOB J0 aMHHOB, B3aUMOJEHCTBUE C MAarHUW- W
JUTUMOPTraHUYECKUMH COEIUHEHUsAMH. JIByXxocHOBHbIe KucnoThl. lllaBenmeBasi, manoHoBas,
SIHTapHasl KUCIOTHL. JIM3THIIOKCATIaT B CIOXKHOA(UPHOU KoHIeHcanuu. CHHTE3bl ¢ MAJIOHOBBIM
aupoM, peakius Muxadist, KOHJISHCAINH ¢ allbJACTUIaMH U KeToHaMu (peakius Kuésenarens).

13. Azorcoaepkaiiue coenuuenns. HuTpoankanbl, aMUHbBI, JUA30COCTUHEHUS

Hutpoankansl. OnektpoHHoe cTtpoeHue NO2 - rpynnbl. KucinotHocts u  Tayromepus
HuTpoankaHoB. KoHaeHcanus ¢  KapOOHWIBHBIMH  COEQUHEHHsIMH. BoccTaHoBneHue
HUTPOCOEIUHEHU B AMHUHBI.

AMUHBL. AMHHBI Kak OCHOBaHHS. AJKWIMPOBaHWE U AalMJIMPOBAaHWE aMHUHOB. 3aluTa
aMHHOTPYNTBL.  Pa3noxeHne THIPOKCHAOB TETPAATKWIAMMOHHSA (DITUMHHHPOBAHUE  TIO
['opmany).

Apomarnyeckue amMuHbl. BOCCTaHOBIEHME apOMAaTHMYECKUX HUTPOCOCIUHEHWM B KHUCIOW U
HIeJIOYHOM  cpene.. bensmauHoBasg meperpynnupoBka. (CpaBHEHHME OCHOBHBIX CBOMCTB
annpaTUUeCKuX M apoOMaTHYECKUX aMUHOB. BinsHuEe Ha OCHOBHOCTh aMHUHOB 3aMecTUTeNel B
apomatudyeckoM sape. Peakuumm 31eKTpoUIBHOrO 3aMelleHuss B OEH30JIBHOM  sipe
apoMaTH4eCKNX aMUHOB. OKHCIIEHUE U FaJIOTEHHPOBAHUE AMUHOB.

JunazocoenuHenusi. ApomMaTHUecKUe AUa30CcoeInHeHus. Peakuu qua3oTupoBaHUs EPBUYHBIX
apoMaTHYeCKMX aMUHOB. MexaHu3M, MpUpoAa HUTposupyromero areHta. CTpoeHue u
YCTOMYMBOCTh COJIeM Aua3oHMs. Peakuuum 1uMa30COeIUHEHWI ¢ BBIJENIEHHEM a30Ta: 3aMeHa
IUA30TPYIIbl HAa TUAPOKCWI-, TalloTeH-, I[HaHO-, HUTPOrpynnmy u Bojopon. Peakuuu
JIMa30COeTMHEHN 0e3 BBIAETICHUS a30Ta: BOCCTAHOBIIEHHE 10 apUITHIPA3UHOB, a30COUYETAHUE.
A3zocoyeTaHue Kak peakius 3JIEKTPOMMIBHOTO 3aMelleHHs. A30- W JUa30COCTaBISIOIIUE,
YCIOBHUS COUYETaHMS C aMUHaMU U (eHoJaMH. A30KPAaCUTENH, LBETHOCTh a30KPACHUTHIICH.
Anudarnyeckue AMA30COEAMHEHUS. OJNEKTPOHHOE CTPOCHUE JAMAa30METaHa, €ro peakiuu ¢
KapOOHOBBIMHU KHCJIOTaMH, TMa30METaH KaK UCTOYHHK KapOeHa.



14. FeTepOHI/IKJII/I‘ICCKI/IC COCAMHCHUS. IIaTuuneHHple W IICCTHYWICHHEIC ApOMATHYCCKUC
TCTCPOUMKIIBI C OTHHUM I'€pCTOATOMOM.

DJIEKTPOHHOE CTPOCHUE TEeTePOIUKIMYECKUX TISITH- M HIECTUWICHHBIX apOMaTHYECKUX
coemuHEeHUH (muppod, dypaH, THodEH, HHIO0JI, a30J1bl, TUPUIANH, XUHOJIUH).

IIgaTnunenunie APpOMATHYCCKUC I'CTCPOUUKIIBI C OMTHHUM I‘eTepOaTOMOM(I‘eTepOL[I/IKJ'IOHGHTaI[I/IeHBI).
Oypan, TtHO(DEH, NUPPOIL.(DIEKTPOHOU3OBITOUHBIE). AIMA0GOOHOCTH ¢ypaHa W NUPPOIIA.
PeaKI_[I/II/I 3JICKTpO(1)I/IHBHOI‘ 0 3aMCHICHUA B IMHTUYWICHHBIX ApPOMATHYCCKUX TICTCPOLUKIIAX
(aHamoruss ¢ pPEaKUMOHOCIIOCOOHOCTBIO  O€H30JIa):  HUTPOBAaHUE,  CYJIb(QHPOBAHUE,
rajJloreHupoBanue, GopMUIUpoBaHHe, amwiMpoBanue. OpHeHTaust  IEKTPOPUILHOTO
3aMCIICHUA. I/IHI[OJI. PeaKHI/II/I BHGKTpO(bI/IJIBHOI‘O 3aMCHICHUA B TUPPOJILHOM KOJIBLIC MHO0JIA.

HlecTuneHHble apOMaTUYECKUE TETEPOLUKIBI ¢ OJHUM rerepoaroMoM. [IupuanH M XWHONMH,
3JIEKTPOHHOE CTPOCHHE, CpPaBHEHUE C TeTepouuKioneHTagueHaMu. OCHOBHOCTh NUPHIUHA.
Peakiun nupuanza ¢ ankuwiranoreHuamu. OKUcIeHHe U BOCCTAaHOBJICHUE NMUupUauHa. Peakuun
NIEKTPOPUIBHOTO 3aMEUIeHUs] B MUPHUIMHE W XHHOJHMHE: HUTPOBaHWE, CyJIb(QHUpPOBaHHE,
ramoreaupoBanue. N-OKCuAbBl THPUAMHA W XUHOJIMHA W WX KCIOJB30BAaHHE B PEAKIHH
HUTpOoBaHus. HykneopuipHOe 3aMeleHre aTOMOB BOJIOPO/Ia B TUPUANHE B PEAKIHUAX C aMUIOM
Hatpus (UnunbGabuH) u GEeHWUTUTHEM.

15. TlonudyHKIMOHATBHBIE, B TOM YKCIe MPUPOAHBIC (OMOIOTUYECKH BaXKHbBIE) COSTUHEHUS.

['uapoKco- 1 OKCO- KUCIIOTHI, BAYKHEHIIINE IPUMEPHI, 0- - HOMEHKJIaTypa. ALIETOYKCYCHBIH 3(hup
U €ero uCIoIb30BaHME B cuHTe3e. KeTo-eHompHas TayTomepus 3(UpPOB [-KETOKHUCIOT,
aMOWJCHTHBIA XapakTep eHoisT-uoHa. KonpeHcanms Jl[MKMaHa Kak BapuaHT KOHJCHCAIMU
Knsiizena. AuuiionHoBas KOHAEHcAUs: 3QUPOB IUKapOOHOBBIX KUCIOT B CHHTE3€ CPEAHUX U
MaKpOLMKIIOB. 0- - HenaceimeHHsle kucnotsl. @ymapoBas 1 MajleMHOBasi KUCIIOTHI, UX 3(UPHI,
MaJICMHOBBIM aHTUAPU, UCIIOJIB30BaHNE B OPTAHUYECKOM CHHTE3E.

AMuHOKHCHOTEL. CTpO€HHE U CBOMCTBAa aMHHOKHCIIOT. O-aMHHOKHCIIOTHI, [3-aMUHOKHUCIOTHI ([3-
alaHWH, acmaparuH). BaxHeWmne aMHUHOKUCIOTHI, CTEPEOXUMHUS aMUHOKHUCIOT, D- L-
HoMeHknarypa. Cunre3 amuHokucioT ['abpuens, lltpekep. Pasnenenne panemMuyeckux cmeceit
amuHokucioT. [lentuael u Genku. Ilentunnas cBsasb. [lpumepst qu- u Tpu- nentuaoB. CuHTE3
nentu0B. CTpyKTypa OEJIKOB.

VYraeBogsl. Knaccudukanus u HOMEHKIIATypa YIJIeBOIOB. MoOHOcaxapHabl M MOJIMCAXapUAbL.
Buasl MoHOcaxapumoB: TPHO3bI, TETPO3bl, IEHTO3bl, TEKCO3bl (aJIbJ03bI U  KETO3BI).
ITpocTpaHCTBEHHOE CTPOEHME MOHOCAaXapuJ0B, IPUMEp INIMIEpUHOBOro ampaernga. L- m D-
yrieBoabl. @opmynsl Oumepa n Xeyopca. I'mokonupanossl U rimokodypaHossl. Konpyaro-
LeMHas TayToMepHus MoHocaxapuaoB. IIpeBparienue anpqo3 B 2-KEeTO3bl (MyTapoTaius).
Baxmwueiimme peakiun MoHocaxapusoB. CHHTE3 MPOCTHIX M CIOXKHBIX F(PUPOB MOHOCAXAPHJIOB.
Oxucnenue anbao3 10 albJOHOBBIX KHCIOT. OKHUCIHUTEIBHOE paCIICIICHHE. Y IJIUHEHUE U
yKOpoYeHHEe YriaeBoJgHoW wenu. Jlucaxapuiasl (OMO3bI): MaibTO3a, LEIO0HO03a, JAKTO3a,
caxaposa. o-H, B-aucaxapuabl. OcCOOEHHOCTH CTPOSHUS MIPUPOAHBIX MOJIMCAXAPUIOB HAa IpUMEpE
LEJUTI0JI03b] U KpaxMada.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

HapaJIJIeJIbeIe BbIYHMCJICHUA

Heab AMCHUNIMHBI:

- oOyueHme CTyJJCHTOB TEOPUH M MPAKTHYECKUM HaBBIKaM MapajlieIbHOTO MPOrPaMMHUPOBAHUS U
pemieHus GpyHIaMEHTAIBHBIX U IPUKIIAJHBIX 3324 HAYKU M TEXHUKH C TIOMOIIBI0 COBPEMEHHBIX
CYNEPKOMIIBIOTEPHBIX CHCTEM.

3agauu AMCHUIINHBIL:

- (¢opMmupoBaHue 0a30BbIX 3HaHUN B 00JacTM TEOPUHM M TPAKTUKH MAPAJUIEIBHOTO
IIPOrPaMMUPOBAHUS JUIsl COBPEMEHHBIX KOMIIBIOTEPHBIX U CYIIEPKOMIIBIOTEPHBIX CUCTEM;

- 06yquI/Ie CTYACHTOB IIPUHIHUIIAM CO3AaHU: IMapaJlUICJIbHBIX aJITOPUTMOB U IIPpOIpaMM JIF000Tr0
YPOBH: CIIOKHOCTH, OPUCHTHPOBAHHBIX Hd HAYUHO-TCXHUYUCCKHUEC ITPUIIOKCHU,

- MPAKTU4YECKOE NMPUMEHEHUE CTYJECHTAMHU ITOJYyYEHHBIX 3HAHUMU IPU BBIIOJHEHUH KYPCOBBIX U
BBIITYCKHBIX pa0OT HA CTENIEHh MarucTpa.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3synbrare oCBOCHUS AUCITUTUTHHBI 00YYaIONMINECcs JOJKHBI
3HATh:

O OOLIYI0 MMOCTAHOBKY IPO0JIEM KOMIBIOTEPHOTO MOJEIUPOBAHUS B Pa3IMUHBIX 001aCTAX
HAyKW U TEXHHKW;

O CTPYKTYPY U IOCIIEI0BATENBHOCTD BBIYMCIUTEIBHOTO YKCIIEPUMEHTA;

O OCHOBBl TE€OPUM  [APAJIEIBHOIO NPOrPaMMHUPOBAHUS U CYNEPKOMIIBIOTEPHBIX
BBIYHCIICHUI;

O COBPEMEHHBIE TEHICHIIUU PAa3BUTHS KOMITBIOTEPHBIX U CYIIEPKOMITBIOTEPHBIX apPXUTEKTYP;
O COBPEMEHHBIE MOAXO0/bl K MHOTOIIOTOYHOMY ITPOIPAMMHUPOBAHMUIO;

O COBPEMEHHBIE MOAXO/IbI K TPOTPAMMUPOBAHUIO PACTIPEACIEHHBIX BEIUUCICHUN;

O COBpPEMEHHBIE TOAXOJBl K pa3paboTke OOJNBIIUX TMPOTPAMM U KOMIUIEKCOB ISt

BBIYHMCIIHUTCIBbHBIX CUCTEM C FI/I6pI/IIIHOI71 apXHTCKTypOﬁ;

] COBPCMCHHBIC MapaJlJICJIbHBIC MCTOABI PCIICHU 3a/1a4 JIMHEHHOM aﬂre6pbl 1 YUCJIICHHOI'O
aHaliu3a.



yMeTb:

l S(b(beKTI/IBHO HCIIOJIB30BAaTh HA IPAKTHUKE TCOPETHUYCCKHUE KOMIIOHCHTBI KypcCa: IIOHATHA,
CYXKIACHUA, YMO3AKIIOYCHN A, 3aKOHbI, TCHACHIINH,

O NPEJCTaBIATh [aHOpaMy YHUBEPCAIbHBIX METOJOB M alNrOpUTMOB B 00jacTu
[apaJuIeIbHbIX BBIYUCIICHUM;

0 paboTaTh Ha COBPEMEHHOM KOMIIBIOTEPHOM O00OpPYAOBAaHUU, YIPABISIEMOM Pa3IMYHBIMU
OTIepaIllMOHHBIMH CHUCTEMaMU;

O abCTparupoBaThCsi OT HECYIIECTBEHHBIX BIUSHUNA MPOrpaMMHOIN Cpeabl M CO3/1aBaTh
[IEPEHOCUMBIE ITapAJLICIIbHBIEC IPUIIOKECHHUS;

il IJIaHUPOBATH OIITUMAJIbHOC IMPOBCACHUC BBIYHUCIIUTCIBHOI'O SKCIICpUMCHTA Ha
KOMIIBIOTCPHBIX U CYIICPKOMIIBIOTECPHBIX CUCTEMAX.

BJIaJIeTh:
0 MaTeMaTHYECKUM MOJICITUPOBAaHHEM HAYYHO-TEXHHUYCCKHUX 3a71ay;
0 [JITAaHUPOBaHUEM,  IMOCTAHOBKOW,  peanu3zanved W o0pabOTKOW  pe3ysibTaToB

BBIYUCIIUTCIIBHOT'O SKCIICPUMCHTA,

O HaBBIKAMH  CaMOCTOATEJIbHOW  pabOThl HAa  COBPEMEHHOM  KOMIIBIOTEPHOM |
CYNEPKOMIIBIOTEPHOM 000PYI0BAHUHU.

TeMbl U pa3jaeiibl Kypca:
1. Begenue B napajsiebHble BRIYMCICHUS.

YCTpolCTBO OOBIKHOBEHHOTO KOMITbIOTEpa. MeETOo[bl MOBBILIEHUS MPOU3BOAUTEIHLHOCTU
koMmmbioTepa. [lapanmnenpHass  00paboTka  maHHBIX  (mpuMep).  MHOTOMpPOIECCOPHBIE
BBIUMCIIUTENbHBIE CUCTEMBI U UX NIpuMeHeHue. [Ipobnemsl ucnonb3oBanuss MBC. HapanuBanue
anmapaTHbIX CpeACTB — HcTopuueckuil mnpumep. IllapamnenbHas o0paboTka JaHHBIX Kak
3¢ (EeKTUBHBIN METO/1 OBBIIIEHUS IPOU3BOAUTEILHOCTH BHIYMCIUTENBHBIX CUCTEM. ATITapaTHbIE
pelIeHUs, WCIOJIb3YIOLUE TMapauiean3M. YBEIMUEHUE HHTEIUIEKTYalbHOCTH —aInapaTHo-
nporpaMMHOM  cpebl.OlleHKa pealbHOM IPOU3BOAUTENIBHOCTH BBIYUCIUTEIBHON CHUCTEMBI.
VYckopenne u 3¢G(EKTUBHOCTh HCHOJIb30BAHUS MapajlyIeIbHON BBIUUCIUTEIBHOW CHUCTEMBI.
3akonbsl Ampjana. Ilpumepsl. BnusiHMe apXWUTEKTypbl BBIYMCIUTEIBHONM CHCTEMBI Ha
3¢ ¢deKkTUBHOCTh pemieHus 3anau. Krnaccuduxanuss apXuUTEKTyp BBIYMCIUTENBHBIX CHCTEM.
Oco0eHHOCTH COBPEMEHHBIX BBIYMCIUTEIbHBIX CHCTeM. [ MOpHUIHBIE apXUTEKTYPHI.

2. Maremaruueckoe MOZICIIMPOBAHUC U MTAPAJIUICITIBHBIC BBIYNCIICHH.

BbruncnutenpHas v MpUKiIagHas MaTeMaTHKa. MeToA0I0T|sl MaTeEMaTUYECKOTO MOJIETTUPOBAHUS
U TapajuieJbHble BbIUMCICHMS. 3a/1a4yu, TpeOyIoue NpUMEeHEHUs NapauleIbHbIX BBIUYUCICHUN.
OTanbl BEIUMCIUTENBHOTO SKCIIEPUMEHTA MPUMEHUTENBHO K 3a/ladaM MaTeMaTHu4ecKoi (pu3uku.
Pemenue anredpanyeckux ypaBHenuil. Pemmenne O/Y.



3. [TapannenpHbIE AITOPUTMBI PEIICHUS] TUTIEPOOTNIECKUX YPABHCHHIA.

[TocTaHOBKa HaYaIBLHO-KPAEBOM 3a/1a4uM JUIsl ypaBHEHUS NiepeHoca. PasHocTHbIe cxembl. OOmuit
ciydail. MHOroMepHOe ypaBHEHHE IepeHoca. Y paBHEeHUe KojieOaHuid cTpyHbl. OOumii cirydaid.
MHoromepHo€e ypaBHEHHE FMIEPOOINIECKOrO TUIIA.

4. HapaﬂneanLIe AJIT'OPUTMBI PCIICHUA ITPOCTPAHCTBEHHO OJHOMEPHEIX 3a1a4.

[ToctaHoBKM KpaeBbIX 3anad. ba3oBblii uncieHHbId anroputMm. Cucrema anreOpandecKux
YPAaBHEHUH W CKAISPHBIE alIrOPUTMbI IPOTrOHKHU. IlapamnenbHblli  anropuTM peleHus
anrebpandeckoii 3anaun. ClecTBUS U 0000IICHNS.

5. Hapanneanble AJITOPUTMBI PCIICHUA CIICKTPAJIbHBIX U SKCTPEMAJIbHBIX 3a1a4.

JluHeiHbIe CTIeKTpaIbHBIC 337a4d B KOHEUHOMEPHBIX pocTpaHcTBax. OOOOIICHHBIE THHEHHBIC
CIIEKTpaJIbHbIE 3aJa4l B KOHEYHOMEPHBIX IpPOCTpaHCTBax. HenuHeilHble MO CHEKTPATbHOMY
napameTpy 3agaun. CrieKTpanbHble 331ayu B 0ECKOHEYHOMEPHBIX MpocTpaHcTBax. [locTaHOBKU
3amaun. YuciaeHHble METO/bl PEIICHUS W MX MNapajuieiabHble peanu3anuu. O000ImeHne MeTona
oucexknmn. Merox kpuBbix [leano. Meton MonTe-Kapiio.

6. [1apauienbHble aITOPUTMBI PEIICHUS ATUITHUECKUX YPaBHEHU.

ITocTaHOBKa MOJETBLHON KpaeBoW 3amady. UMCICHHBIN aaropuTM Ha 0a3e MeTo/Ja KOHEUYHBIX
pasHocted. [Ipsmble MeTOIBI perieHus JMHEWHON anreOpanyeckod 3amadu. MTepalmoHHBIC
METO/Ibl PEIICHUS JTMHEHHON anreOpanyeckoit 3aaaun. [loctaHoBKa MOJIEILHON KpaeBoOM 3a/1auu.
YuclieHHBIE alTOPUTMBI U MX TapajuieibHbIC peanu3anud. MeToapl peleHrus KBa3HJIMHEHHON
anreOpanvecKoi 3a1aum.

7. IlpyuHIMIIBI pa3pabOTKU NapauIeIbHBIX AITOPUTMOB U IPOIPAMM.

[TapannenbHble BBIYMCIEHUS KAaK B3aMMOJEHCTBHE IIOCIENOBATENbHBIX MpOIECCOB. Buabl
napaienusma. [Ipumepsl. Y ckopenue u 3QPeKTUBHOCTD MapallieIbHBIX alropuT™MOoB. [IpumMepsl
OIICHKH YCKOpeHHUs U 3P PEKTUBHOCTH MapaljieIbHbIX alropuTMOoB. OpraHu3aus napauielbHbIX
nporeccoB. Co3aaHne HECKOIBKUX MOCIEeI0BATENbHBIX MpoiieccoB. OCHOBHBIE CMIOCOOBI 0OMEeHa
JaHHBIMU MeXAy HuMH. CHHXpOHH3AIMS paboThl IMOCIENOBATENBHBIX MpoiieccoB. OOImue
paszensieMble Pecypchl M METOJbl UX COBMECTHOTO HCIIONb30BaHUS. S3BIKM M CpelcTBa
napajyieIbHOTO MporpaMMmupoBanus. OOIIMe HampaBJICHUs Pa3pabOTKH  TapaylIeIbHBIX
nporpamm. [lapannensHbIl alrOpUTM U CTPYKTypa MporpaMMbl. KaHanbl CBS3M M TOIMOJOTHHU
obmenoB. OOmias namsaTh. BBon-BeiBoA nanHbiX. Kommuisiius u 3anmyck nporpamm. OTinaaka u
npotokoaupoBanue. [Ipodiembl OalaHCUPOBKH 3arPy3KH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

IIpaBoBenenue

Heab AMCHUNIMHBI:

- OBJIAACHUC CTYACHTAMH TCOPCTUYCCKHUMU 3HAHUSAMU B o0actu TCOpHUH TroCcydapCTBa U IIpaBa,
KOHCTUTYIIMOHHOT'O, I'pa’kKAaHCKOr 0, CeMeﬁHOFO, TPpyAOBOro, aAIMUHUCTPATUBHOI'O, YTOJIOBHOI'O U
9KOJIOTMYCCKOI'0O IIpaBa,

- (hopmupoBaHNEe HABBIKOB MPUMEHEHHUS HOPM TIpaBa B MPo(ecCHOHAIBHOM J1eATeIbHOCTH.

3agauyd AUCHUILINHBI:

- pcaiu3anus Tpe60BaHI/II71, YCTAHOBJICHHBIX FOCY,HapCTBCHHBIM O6pa30BaTeJ'ILHHM CTaHIapToOM
BBICHICTO HpO(beCCI/IOHaJIbHOFO O6paSOBaHI/I$I K IIOATOTOBKEC 6a1<anaBpOB;

- (opMupoBaHHE y CTYACHTOB IMOHUMAaHUS OCOOEHHOCTEH MpaBOBOW cHCTeMbl Poccuiickoi
Oenepany, 3HaYCHUSI U (QYHKIMN TpaBa B CO3JAHHH TPABOBOTO T'OCYAAPCTBA, YKPEILICHUU
3aKOHHOCTH M IIPaBOIIOPSJKA B CTPAHE.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOMKHBI

3HATh:

- TEOPETUYECKHE OCHOBBI IIPaBOBOI cucTeMbl Poccuu 1 3apyOeKHBIX CTpaH;

- OCHOBBI TEOPHUH I'OCY/IapCTBA U MPaBa;

- OCHOBBI JIEUCTBYIOILETO 3aKOHOAaTenbcTBa PD;

- 0cOOeHHOCTH TPaBOBOil cucteMbl PD;

- ICPCHCKTUBLI PA3BUTHA 3aKOHOAATCIILCTBA P®D.

yMeTh:

- IIOJIB30BaThbCs HOPMATUBHBIMU IMPABOBBIMH 4AKTaMU Poccuu B xoxe y‘{e6HLIX 3aHATHHA H
BBITIOJIHATEL 3alaHUA MPCOAaBaTCIId Ha OCHOBC (ba6yn n OTACJIBHBIX Hp06HCMHBIX CHTyaHHﬁ,
CBA3aHHBIX C MMPAaBOBLIMU HOMAMHU YCJIOBCKA U I'PaKAaHUHA POCCI/II/I;

- pa3OupaThCs B 3aKOHAX M MOJ3aKOHHBIX aKTaX;



- o0ecrneyuBaTh CO6J'IIO,Z[€HI/IC 3aKOHOAATCJIbCTBA, IMPUHHUMATL YIIPABJICHUCCKHUE PCHICHUA B
COOTBCTCTBHH C 3aKOHOM,

- aHaJII/ISI/IpOBaTB 3aKOHOAATCIIbCTBO U HpaKTI/IKy cro HpI/IMeHeHI/ISI B pa3HI/I‘-IHBIX 0Tpacn51x npaBa
Poccun.

BJIAJ1€Th:

- TCOPETHYCCKUMH 3HAHUIAMU y‘lG6HOI>i JUCITHITIINHBI ((HpaBOBeI[eHI/Ie» BO B3auMMOCBA3HU C
APYruMu U3y4a€MbIMU JUCHUIIIIMHAMU

- TCOPECTUYCCKUMMU IMOJIOKCHUAMMU Ha IMPEAMCT 3aKOHOB B UCPAPXUH HOPMATUBHLBIX aKTOB,

- TCOPETUYECKMMM 3HAHMAMU Ha IMpPEIMET TEKylled NOJUTUKM Poccum 10 HampaBiIEeHHUIO
COBEPILIECHCTBOBAHUS IIPAaBOBOM cUCTEMBI PD;

- UMCTb IIPCACTABJIICHUEC O B3aUMOCBA3HU JUCHUITIIMHBI «HpaBOBeI[eHI/Ie» C ApyruMu
N3Yy4aCMbIMU JUCHUIINIMHAMHA,; POJIM 3aKOHA B UCPAPXUN HOPMATHBHBIX AKTOB; 3HAUYCHUU IIpaBa B
CTAaHOBJICHUHM H CTa6I/IJ'II/ISaI_H/II/I HOBBIX 3KOHOMMHYCCKHX OTHOMGHHﬁ; HaIIpaBJICHUAX
COBCPHICHCTBOBAHUS HpaBOBOﬁ cuctemsl PO.

TeMbI U pa3jeiibl Kypca:
1. BBegenue B KOHCTUTYIIMOHHOE TPaBO.

[Ipeamer koHcTUTYIMOHHOTO NpaBa Poccun. Koncturynuonuele xapaktepuctuku Poccuiickoro
rocynapcrBa. Konctutyuuss P® 1993 r. DkoHOMHYECKME U MOJUTHYECKHUE OCHOBBI
KOHCTUTYIIMOHHOTO cTposi PD. [IpaBa u cBoOOABI yesioBeka v rpaxaannHa. OCHOBHBIC PUHIUIIBI
u3bupatenbHoit cuctembl PO. [Ipunnuns! GpenepatuBHoro ycrpoiictsa Poccun. Bunbl cyobekToB
dbenepanuu. PasrpaHnyeHne mpeaMETOB BEIEHUS U TMOIHOMOYHMI MexIy Qenepamueil u ee
cyobekTamu. OCHOBBI OpraHu3aluy ¥ (HYHKIIMOHUPOBAHUS 3aKOHOAATEIHHON, UCIIOHUTEIBHON
u cynebHoi Biacreit Ha Tepputopuu P®. CyneOnas cuctema PO. [ToHsTHE aIMUHUCTPATUBHOTO
mpaBa M ero ucToyHUKH. CyOBEeKThl aIMUHUCTPATUBHOTO TpaBa. AJIMHUHHUCTPATUBHOE
[IPaBOHAPYLIEHHE M aJMHUHUCTpPAaTUBHAs OTBETCTBEHHOCTb. VCHOJHUTENBHAs BIACTb U
rocyiapcTBeHHoe ynpasieHue. [IoHsITHe ¥ TPUHIUIIBI TOCYAaPCTBEHHON CITYKOBI.

2. Brenenue B MEeKIyHApOIHOE MPABO.

[TousTue MCKAYHAPOAHOT'O HY6J'II/I‘1HOF O TIIpaBa. Hcrounukmu MCKIAYHApPOAHOT'O Hy6J'II/I‘-IHOFO
IpasBa. OTpaCJ'II/I MCKIAYHAPOAHOT O HY6J'II/ILIHOFO IpaBa. CooTHolIeHNE MCKAYHAPOAHOTO U
BHYTPUTOCYAAPCTBCHHOI'O IIpaBa. IloHsaTHE 1 UICTOYHUKU MCKAYHAPOAHOI'O YaCTHOTO ITpaBa.

3. l'ocynapctBo: ero TUIBI U POPMBI.

®opmbl rocyaapcTBa: (HOpMbl IpaBieHHs, (HOPMBI TOCYJApPCTBEHHOIO YCTPOMCTBA, (OPMBI
HOJUTUYECKOTO pexkumMa. PazBuTtre THIIOB U (pOpM OTEUECTBEHHOM rOCY1apCTBEHHOCTH.

4, Fpa)K,Z[aHCKOC IMpaBoO KaK OTpacjib IIpaBa. OcHOBEI BCIIIHOT'O ITIpaBa.

['paxknanckoe mpaBo Kak OTpacib pOCCHiicKoro mpaBa. VICTOYHUKM Tpa)KIaHCKOTO IpaBa.
CyOBekThl Tpaxkaanckoro npasa. Caenku. Bunmbl cienok. YciioBust 1€MCTBUTEIHFHOCTH CHICJIOK.



[IpaBo COOCTBEHHOCTH W WHBIE BEUIHBIC IpaBa: COJCp)KaHHE, OCHOBAHMS BO3HUKHOBEHHS H
npekpaieHusi. CriocoObl 3auThl IpaBa COOCTBEHHOCTH.

5. HacnencrBennoe npaso. CeMbs U IpaBo.

Ilousrue HaCJICIJOBaHUA. BpCMH OTKpPBITHUA HACJICACTBA. Mecto OTKpPBITHUA HACJICACTBA.
HaCJ'Ie,I[OBaHI/IC 110 3aBCHIaHHIO. HaCJ'IeI[OBaHI/Ie II0 34aKOHY. HaCJ'IeI[OBaHI/Ie 10  IIpaBy
IMpEaACTaBJICHUA. HpaBo Ha 065{3&TCJ'II>HYI-O JOJIFO B HACJICACTBC. HpI/IHﬂTI/Ie HacJCcaCTBaA. OTka3 ot
HacJaeacTBa. OTBETCTBEHHOCTh HaCJICIHHUKOB I10 00s13aTeNIbCTBAM HacjaegoaaTeii.

IIpeamer cemeiiHoro npasa. MICTOUHMKHA CEMEHHOrO IpaBa. Y CIOBUA U NOPANOK 3aKIHOYCHUS
Opaka. Pacropxxenue O6paka. [IpaBa u o6si3aHHOCTH CcynpyroB. [IpaBa u 00s3aHHOCTH poAUTENCH
u aeteil. Dopmbl BOCIUTAHUS I€TEH, OCTABIIMXCS 0€3 MONeUeHUs poAUTENeH.

6. O0111ECTBO U rOCYAAPCTBO.

IloHnsiTHE 1 OCHOBHBIC YCPThHI 06H_ICCTBa. Ponb Bnactu B O6H.I€CTB€. Bupr O6H_I€CTB6HHOI71 BJIaCTH.
OcobenHoctu COBPEMCHHOI'O pOCCHﬁCKOFO O6I.I.[6CTBa. Hpe,[[HOCbIJ'IKI/I BO3HUKHOBCHU A
rocyaapcrtaa. IlonssiTHe W OCHOBHBIC YCPThl TOCYyHapCTBaA. (DYHKI_H/II/I rocyaapcraa. HYTI/I
BO3HHUKHOBCHUA IOCyAapCTBa. TeOpI/II/I MPOUCXOKACHUS TOCyAapCTBa.

7. OCHOBBI 00SI3aTEIbCTBEHHOTO TIPaBa.

[Tonstue oOs3arenbeTBa. OcoOEHHOCTH 0053aTENBCTBEHHBIX IMpaBOOTHOIIEHUH. Cucrema
o0s3arenbeTB. OCHOBAaHUS BO3HUKHOBEHUS 00s13aTenbeTB. CriocoObl oOecrieueHus 00s3aTebCTB.
[ToHsATHE TIpakIaHCKO-IIPAaBOBOIO JIOTOBOPA. 3aKIIOUYEHUE U PACTOPKEHHE T'PaxJaHCKO-
NPaBOBBIX JOTOBOPOB. Buabl TpaskaaHCKO-TIPAaBOBBIX JOTOBOPOB. [ 'pakIaHCKO-TIpaBOBBIC
JIOTOBOPBI BO BHELITHEIKOHOMUYECKOH chepe. OCHOBBI MEXTyHAPOAHOTO YACTHOTO IIPABa.

8. OCHOBBI TPYIOBOTO TIpaBa.

[Tpenmet Tpynosoro npasa. ctounuku TpyioBoro npasa. OCHOBHbIE IPUHLIUIIBI PETYIUPOBAHUS
TPYIOBBIX OTHOIICHWH. IHIMBHUyaIbHBIA TPYJOBOM TOrOBOpP: MOHATHE, COAECPKAHUE, TIOPAIOK
3aKkno4eHns. OCHOBaHUS IPEKPALLIEHUS HHANBUAYAIbHOIO TPYI0BOTO 10rosopa. KosnekTuBHbIM
TPYZOBOM JIOTOBOP: MOHATHUE, COJIEPIKAHUE, TPOLIECC 3aAKIFOUEHNS U N3MEeHEHUs1. OCHOBHBIE paBa
1 00s3aHHOCTH pabOTHHKA U paboToaTens. Buasl TpyA0BBIX CIIOPOB U CIIOCOOBI UX pa3peleHHMs.

9. OCHOBBI YroJIOBHOTO ITpaBa.

IIpeamer yrosoBHoro mpasa. lcrounumkum yromoBHoro mpasa. lIpecrymnenue: mnonsATue,
pu3HaKu, coctas. Buasl npectynnenuil. [lpectynnenus B chepe 3KOHOMUYECKON 1€ATETbHOCTH.
[Ipectymiienus npoTuB mopsiika ynpasieHud. [lomkHocTHBIE npecTyruieHus. CucreMa U BHUJIbI
YTOJIOBHBIX HAKa3aHUU.

10. HpaBo B CUCTEMC COLIMAJIBHBIX HOPM. Cucrema IpasBa.

[IpaBa kak perynsTop OOIIECTBEHHBIX OTHOMICHWA. BHIbI comuambHBIX HOpM. XapaKTepHbBIC
4yepThl NMPaBOBBIX HOpM. CTpyKTypa HOpMBI IpaBa. Buael npaBoBeIX HOpM. MCTOUYHMKHM IpaBa.
Bunbl HOpMaTHBHO-TIpaBOBBIX akTOB B Poccum. [leficTBHe HOpPMaTUBHO-IIPAaBOBBIX AaKTOB.
Cucrema npasa. Otpacnu npaBa. MaTepuaabHOE U MPOLECCYATBbHOE MPABO.

11. Peamuzanus npaBa U OpUINYCCKad OTBETCTBCHHOCTD.



®dopwmel peanmzaius npasa. [IpaBooTHomeHne: moHaTHe U coctaB. CyObEeKThI MPABOOTHOIICHUH.
OO0BeKTh TPaBOOTHOLICHNH. BH/IbI IpaBOOTHOIICHUH B c(hepe BHEIIHETOPTOBOTO MEHEKMEHTA.
IOpunnueckue Qaxktel U ux kinaccupukanus. [IpaBoHapymenue: moHsATHE W cocTaB Bujs
IIpaBOHAPYLICHUM.

ITousTue I-OpPI,Z[PI‘ICCKOﬁ OTBETCTBEHHOCTH. BI/II[I)I Iopnzu/mecxoﬁ OTBCTCTBCHHOCTHU: YI'OJIOBHAA
OTBETCTBCHHOCTD, AJIMUHUCTPATUBHAA OTBETCTBCHHOCTD, I'paXaAaHCKO-IIpaBOBaA
OTBCTCTBCHHOCTH, MAaTCpHAJIbHAA OTBETCTBCHHOCTDh, AMCHUILIMHAPHAA OTBETCTBCHHOCTD.



AHHOTANUM K pa004YUM NMPOrpaMMaM U CIUILINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Hpuxknagnas ¢pusnyeckasi KyJbTypa (BHIbI CIIOPTA 10 BLIOOPY)

Heab AMCHUNIMHBI:

CdopmupoBaTh MHUPOBO33PEHUECKYIO CUCTEMY HAYyYHO-TIPAKTUYCCKUX 3HAHWUW M OTHOIICHHE K
(bu3HYECKOI KyIbTYpE.

3agauu AMCUUIIINHBIL:

Jns  nocTWKEHUsT IOCTaBICHHOW  LEIM  NpeAycMaTpUBaeTCs  pelIeHHe  CIEeNYHOLIMX
BOCIMTATEIbHBIX, 00pa30BaTENbHbBIX, PA3BUBAIOILNX U 03JOPOBUTEIBHBIX 3a1a4:

- IIOHUMAaHME COLMAJILHOMN poJin (I)HSHHGCKOﬁ KYJBbTYPBI B pa3BUTHU JIMYHOCTU U IIOATOTOBKE €€ K
HpO(i)CCCI/IOHaJIbHOI;’I JCATCIIBHOCTH,

- 3HAHUE HAYYHO- OMOJIOTHYECKUX M MPAKTHYCCKUX OCHOB (PU3UYECCKOU KYJIBTYpPhI U 3JOPOBOTO
o0Opa3a XKu3HH;

- (hpopMupoBaHME MOTHBALIMOHHO-LIEHHOCTHOI'O OTHOLIEHUS K (PU3MUECKON KYJIbTYpe, YCTaHOBKU
Ha 3JI0pOBBIH CTWIb KHM3HHM, (U3NYECKOE CAMOCOBEPIICHCTBOBAHWE M CaMOBOCIIHUTAHHE,
HOTPEOHOCTH B PETYIISPHBIX 3aHATUAX (PU3MUECKUMHU YIIPAKHEHUSIMU U CTIOPTOM.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUYeHHs MO0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

Marepuan pas3ziena npearycMaTpuBaeT OBJIAICHUE CTYIEHTaMH CUCTEMON HAYYHO-IIPAKTHYECKHUX
U CHEIHMATIbHBIX 3HAaHUH, HEOOXOAUMBIX Ul TIOHUMAaHUS IPUPOTHBIX M COLUANBHBIX MPOLECCOB
(GYHKIMOHUPOBAaHUS (PU3NYECKON KyJIbTYphl OOILIECTBA M JIMYHOCTH, YMEHHUS UX a/JalTUBHOTO,
TBOPYECKOTO  MCIIOJIb30BaHMsI Ui JIMYHOCTHOIO M NMPO(eCcCHOHAIBHOTO  pa3BUTHS,
CaMOCOBEpPILIEHCTBOBAHUS, OPraHU3allMU 3/I0POBOTO CTWJISL KHM3HH IPU BBINOJHEHUH y4eOHOM,
npo¢eCCHOHATIBHON U COLMOKYIbTYPHOU AeaTenbHOCTU. [IOHMMATE poiib PU3NUECKON KYIbTYpHI
B Pa3BUTHUU YEJIOBEKA U NTOATOTOBKE CIIELUAINCTA.

yMeThb:

Hcnonb3oBate  (PU3KYJIBTYPHO-CIIOPTHUBHYIO  JAEATENBHOCTh  JJIS  TOBBIIIEHHS  CBOMX
(YHKLIMOHATIBHBIX U JABUTaTEIbHBIX BO3MOXKHOCTEH, JUIS JTOCTH)KEHUS JIMYHBIX JKU3HEHHBIX U
npo(hecCHOHATIBHBIX IIeJIeH.



BJIAJ1€Th:

CHcTeMO# TpPaKTHYECKUX YMEHUH W HABBIKOB, OOCCIICUMBAIOIINX COXPAHEHUE W YKPEILICHUE
3JI0POBbS, PAa3BUTHEC M COBEPIICHCTBOBAHUE ICHUXO(PU3MYSCKUX CIIOCOOHOCTEH M KadecTB (C
BBITIOJTHCHUEM YCTAHOBJICHHBIX HOPMATHBOB 110 O0IIel (PU3NIECKON U CIIOPTUBHO-TEXHUYECCKON
MOATOTOBKE).

TeMbl U pa3jesibl Kypca:
1. ODII (obmras pusmueckas MOATOTOBKA)

duznueckas IMOATOTOBJICHHOCTL 4YCJIOBCKA XaPAKTCPU3ZYCTCA CTCIICHBIO PA3BUTUSA OCHOBHBIX
(I)I/I3I/I‘-I€CKI/IX Ka4d€CTB — CHJIbl, BBIHOCJIMBOCTHU, I‘I/I6KOCTI/I, 6BICTpOTLI, JIOBKOCTH U KOOpJAHWHAIWH.

W nest KOMIUIEKCHON MOATOTOBKH (PU3HUECKUX CIIOCOOHOCTEH TI0AeH HET ¢ IITyOOKOM IPEBHOCTH.
Tak myuyiie pa3BUBAIOTCS OCHOBHbBIE (DU3MUECKHE KaueCTBa YEIOBEKa, HE HAPYIIAETCS TapMOHHUS
B JICSITENILHOCTH BCEX CHCTEM U OPraHOB 4eNoBeKa. Tak, K mpuMepy, pa3BUTHE CKOPOCTU JOIKHO
MPOUCXOAUTh B EIUHCTBE C PA3BUTHEM CHUJIbI, BBIHOCIMBOCTH, JIOBKOCTU. MMeHHO Takas
CIaKEHHOCTb U MPUBOAUT K OBJIAJICHUIO )KM3HEHHO HEOOXOIUMBIMU HAaBBIKAMH.

®dusznueckrue KadecTBa U JBUTaTCIIbHEIC HAaBbIKH, IIOJYYCHHBIC B pPE3YJIbTATC (1)I/ISI/II-IeCKI/IX
33.H$ITPII>1, MOT'yT OBITH JIETKO IMEPCHCCCHBI YCIIOBECKOM B IPYIruc 001acTH €ro JACATCIIBHOCTH, U
CII0COOCTBOBATH 6BICTpOMy HpI/ICHOCO6J'IeHI/IIO YCJIOBCKAa K MU3MCHANIIUMCA YCIIOBUSAM Tpyda
6I>ITa, 4TO OYCHb BAXKHO B COBPCMCHHBIX KU3HCHHBIX YCIIOBUSAX.

Mex(z[y pa3BUTHEM CI)I/ISI/I‘IGCKI/IX Ka4yCCTB H CI)OpMHpOBaHI/IeM ABUI'aTCJIbHBIX HAaBBIKOB
CYHICCTBYCT TCCHAA B3aMMOCBS3b.

JlBurarenbHble KadecTBa (POPMHUPYIOTCSI HEpPaBHOMEPHO M HEOAHOBpeMeHHO. HauBbicuine
JOCTUXKEHUS B CUJIE, OBICTPOTE, BBIHOCIMBOCTH JOCTUTAIOTCA B Pa3HOM BO3pacTe.

IToHsiTHE O CHUJIE U CHJIOBBIX Ka4eCTBaX.
.HIO]:[I/I BCeraa CTPEMUIINCH OBITH CHIIBHBIMU U BCE€Traa yBaXajid CUITY.

PaznuuatoT MakcUMaibHyI0 (a0COMIOTHYIO) CHITY, CKOPOCTHYIO CHIIY M CHJIOBYIO BBIHOCIIUBOCTb.
MaxkcuMmanbHasi CUjla 3aBUCUT OT BEJIMYMHBI NIONEPEYHOT0 CeUeHUs: MbIbl. CKOpOCTHAs cuila
OTIpeNieNIeTCsl CKOPOCThIO, C KOTOPOH MOXET OBbITh BBIMOJIHEHO CHUJIOBOE YHNPaXHEHHE WU
CHWJIOBOHM IpueM. A CHJIOBasi BBIHOCIMBOCTb ONPENENAETCS IO YHUCIY NOBTOPEHHM CHUIOBOTO
YIIPA)KHEHUS 10 KpallHEH yCTaJIOCTH.

Jns pa3BuTHS MaKCUMaIbHOM CHUJIBI BBIPA0OOTAaH METOJ] MAKCUMAaJIbHBIX YCUJIUI, pacCUnTaHHBIN
Ha Pa3BUTHE MBIIIEYHON CHJIBI 32 CUET MOBTOPEHMSI C MAaKCHMaJIbHBIM YCUIIMEM HEOOXOAMMOIO
yIpaXXHEHUs. AJI pa3BUTHS CKOPOCTHOM CHIIBI HEOOXOIMMO CTPEMUTHCSA HapalluBaTh CKOPOCTh
BBITMIOJTHEHUS YIPAXHEHUH WM MPH TOM ke CKOpoCcTH NpuOaBisaTh Harpy3ky. OJIHOBPEMEHHO
pacTeT M MakCUMaJlbHas CWJIa, a Ha Hel, Kak Ha Iuardopme, popmupyetcs ckopocTHas. s
Pa3BUTHS CHJIOBOM BBIHOCIMBOCTH IIPUMEHSETCS METOJ <10 OTKa3a», 3aKIYaroluics B
HEIPEPBIBHOM YIPAKHEHUH CO CPETHUM YCUIIMEM J0 MTOJHON YCTAIIOCTH MBIIIIII.

YToObl pa3BUTH CHITY, HYKHO:



1. YKpenuTh MbIIIEYHbIE TPYIIbI BCETO ABUTaTEIBHOIO armnapara.

2. Pa3BuTh ciocOOHOCTH BBIACPKHUBATH PA3IMYHbIC YCHIIUS (IMHAMHYECKUE, CTATHUECKUE H JIp.)

3. [Ipuobpectn yMeHue pallioOHAIbHO UCIIOJIB30BaTh CBOIO CHITY.

st OpIcTpOrO pocTa CHIIBI HEOOXOAMMO TIOCTENIEHHO, HO HEYKJIOHHO YBEJIMYUBATH BEC
OTSTOINEHUN M OBICTPOTY IBMXKEHHH ¢ 3THM BecoM. Cuta 0co0eHHO 3(pPEKTUBHO pacTeT HE OT
paboThI GOJBIION CyMMapHOI BETUYMHBL, @ OT KPATKOBPEMEHHBIX, HO MHOTOKPAaTHO HHTEHCUBHO
BBITIOJTHSAEMBIX YIIpaXHeHUH. Perraromiee 3HaueHue A1 GOPMUPOBAHUS CHITBI UMEIOT MTOCIICTHUE
NOTIBITKH, BBINONHSAEMble Ha (oHe yromusieHus. Jlns moBbimeHuss 3(QPEKTUBHOCTH 3aHATUN
PCKOMCHAYCTCA BKJIHOYAaTb B HHUX BCJICA 3a CHIJIOBBIMU YHPAXKHCHUAMU  YIPAKHCHUA
JTMHAMHYECKHE, CIIOCOOCTBYIOIINE PACCIA0ICHUIO MBI U MPOOYNKAAIOMINE IOJOKUTEIBHBIC
SMOIMH — UTPbI, TUIABAHUE U T.II.

YPOBGHB CHJIbI XapaKTCPU3YCT OIPCACICHHOC MOp(l)O(bYHKI_[I/IOHaJ'IBHOC COCTOSTHHE MBIIICYHON
CHCTCMBI, 06eCHeqHBaIOHIGﬁ ABUT'aTCIIbHYIO, KOPCETHYHO, HACOCHYIO U O6M€HHYIO q)YHKI_II/II/I

Kopcernas ¢ynkmmst oOecriednBaeT MPU ONPEICIICHHOM MBIIIEYHOM TOHYCE HOPMAJIbHYIO
OCaHKy, a Takke (QYHKIUU I[M0O3BOHOYHUKA M CIIHHHOTO MO3ra, MPEAyNpekaas TaKue
pacnpocTpaHEeHHbIC HapymieHUS W 3a00JIeBaHUS KaKk JeQEeKThl OCaHKH, CKOJHO3bI,
ocTeoXxoHApo3bl. KopceTHass (yHKIUS KMBOTA WTPACT BAKHYIO POJIb B (DYHKIMOHUPOBAHUU
NICUCHH, XKEIy/IKa, KHIICUHUKA, [TOYEK, MPEAYNPEKIas Takue 3a00JieBaHusI KaK TacTPUT, KOJIHT,
XOJICIIUCTUT W JAp. HEIOCTATOYHBIM TOHYC MBI HOT BEAET K Pa3BUTHUIO ILJIOCKOCTOIHS,
pacIIMpeHnIo BeH U TpoMOodiedury.

HC,I[OCTaTOLIHOS KOJINYCCTBO MBIINICYHBIX BOJOKOH, 4 3HAYUT, CHUXKCHHUC O0OMEHHBIX IMpouccCCcoOB B
MbIIIax BCACT K OXKUPCHHUIO, ATCPOCKIICPO3Y U APYTUM HGI/IH(l)eKIII/IOHHI)IM 3a00JIeBaHUSIM.

Hacocnass ¢yHkius MbImn («MBIIIEYHBI HAacoC») COCTOMT B TOM, YTO COKpalleHHe Jubo
CTaTMUYECKOE HAIPSDKEHHWE MBILIL] CIIOCOOCTBYET MEpPEABM)KEHHIO BEHO3HOM KpOBU 10
HalpaBJIEHUIO K CEep/Ily, YTO UMeeT OO0JIbIIOe 3HaUeHUE MpU 00eCreyeHUH 001Iero KpoBOTOKa U
auMdoToka. «MBIIIEYHBIH HACOC) PA3BUBAET CHITY, IPEBBIILIAIOIIYI0 PA0OTy CepICYHOM MBIIIIIBI
U o0ecreyrBaeT HaloJIHEHUE MPaBOro KeayJoYKa HEOOXOIUMBIM KOJIUYEeCTBOM KpoBHU. Kpome
TOTO, OH UTpaeT OOJIBIIYIO POJb B MEPEIBMKEHUU JTUM(BI U TKAaHEBOW JKUAKOCTH, BIHAS TEM
CaMbIM Ha MPOLIECCHl BOCCTAHOBJICHUS M yIaJIeHUs MPOJyKToB ooMeHa. Henocratounast pabora
«MBIILIEYHOTO0 HACOCa» CHOCOOCTBYET Pa3BUTHIO BOCHAIUTEIBHBIX MPOIECCOB U 0OPa30BaHUIO
TPOMOOB.

Taxum 06pa30M HOPMAJIbHOC COCTOSAHHC MBIIIIEYHONM CHUCTEMBI SABJISICTCS BAXKHBIM M JKU3HEHHO
H€06XOI[I/IMBIM YCJIOBUEM .

YPOBCHB COCTOSIHUSI MBIIIIEYHOM CHCTEMEI OTpAXKACTCA MMOKA3aTCIIEM MBIIIIEYHON CHJIEL.

W3 storo cienyer, 4ToO i 3710pOBbsI HEOOXOIUM OIpE/IeIeHHBI YPOBEHb PAa3BUTHUS MBIIII] B
IEJIOM U B Ka)X/10i1 OCHOBHO MBILIEUHOM TPyIINe — MBIIIIAX COUHBL, FPYAH, OPIOIIHOTO Mpecca,

HOT, PYK.

Pa3BuTHe MBI MPOUCXOJUT HEPABHOMEPHO KakK IO BO3PACTHBIM IIOKa3aTelsiM , TaKk U
uHaAuBUAYyansHO. [ToaToMy He cienyer GopcupoBaTh BBIXOJ HA JOJDKHBINA ypoBeHb y aereit 7-11
net. B Bo3pacre 12-15 net HabmoaeTcs 3HaUNTENIbHOE YBEIMUSHHUE CUITBl U HOPMATUBBI CUJIBI HA
HOpsI0K Bo3pacTatoT. B Bozpacte 19-29 et nporcxouT OTHOCUTEIbHAS cTabunu3anus, a B 30-



39 ner — TeHACHIMS K CHIKEHUIO. [Ipu yripaBisieMoM BOCIIUTAaHUY CHITHI 11e1eco00pa3Ho B 16-18
JIET BBINTH HA HOPMATUBHBIN YPOBEHb CUIIBI M MOAEPKUBATH €ro 10 40 ner.

Heo06x01MMo0 MOMHUTB, YTO MKy YPOBHEM OTACIBHBIX MBIIIECYHBIX TPYII CBSI3b OTHOCUTEIHHO
cimabasi ¥ T03TOMY HOPMATHBBI CHIIBI JIOJDKHBI OBITh KOMIUIEKCHBIMU U OTHOCHTEILHO MPOCTHIMU
IPU BBIOJHEHUU. JIydIke TECThl — ATO YIPAKHEHUS C MPEOJOJICHUEM MAacChl COOCTBEHHOTO
TeJa, KOTJa YYUThIBAeTCS He aOCOJIOTHAs CHJla, @ OTHOCUTENbHAsS, YTO IO3BOJIET CIIIaluTh
pasHuIly B aOCONIOTHOW cuiie, 00YCJIOBICHHYIO BO3PACTHO-IIOJIOBBIMH M ()YHKIIMOHAJIBHBIMH
dakTopamu.

HopmainbHblii ypoBeHb CHJIBI — HEOOXOMUMBIH (hakTOp A XOPOILEro 310pPOBbs, OBITOBOM,
npodeccuoHaNbHON TPYIOCIIOCOOHOCTH.

JlanbHeliIee MOBBIMICHUE YPOBHSI CHJIBI BBIIIE HOPMATHBHOTO HE BIHUSET HA yCTOMYMBOCTH K
3a00JICBaHUSAM U POCT MPOPECCHOHATIBHON TPYIOCIOCOOHOCTH, T/ie TPeOyeTcsl 3HA4YMTENIbHas
dbu3ndeckas cuia.

['nOKoCTh ¥ METO/IMKA €€ Pa3BUTHSL.

Ilon THOKOCTBhI0 MOHHUMAIOT CIOCOOHOCTh K Mmax IIO AMIUIMTyAC ABUWXCHUSAM B CYCTaBax.
I'nbxocTtsb - MOpq)O(bYHKHHOHaHBHOG JABHUIaTCIIbHOC Ka4CCTBO. Omna 3aBHUCHUT:

- OT CTPOEHHUSA CyCTaBOB;

- OT 3JIACTUYHOCTH MBILIII U CBI304YHOI0O aIlllapara;

- OT MEXAHU3MOB HEPBHOM PEryJISLUU TOHYCA MBIIILI.
PaznnyatoT akTUBHYIO U TACCUBHYIO THOKOCTb.

AKTHBHAs THOKOCTH - CIIOCOOHOCTH BBITIOJIHSTH JABWKCHUA C OOJIBIIION aMHHHTyILOﬁ 3a CUCT
COOCTBEHHBIX MBIIICYHBIX YCHHHﬁ.

[TaccuBHast THOKOCTH - CITOCOOHOCTH BBHITIOJIHSITH JBMXKCHHSI C OOJBINONW aMITUTYION 3a CUeT
JNEeHCTBUS BHEUIHMX cui (mapTHepa, TskecTH). BenuunHa maccuBHOM T'MOKOCTH BBIIIE
OKa3arejied akTUBHON TMOKOCTH.

B nmnocnennee BpeMs mody4aeT pacnpoCTpaHEHHWE B CIOPTUBHOM JMTepaType TEpMUH
“criennanpHasi THOKOCTh” - CIOCOOHOCTH BBINOJHATH JIBM)KEHUS C OOJBIION aMIUIUTYIOH B
CycTaBaX W HaNpaBJICHUAX, XapaKTEpPHbIX JUId M30paHHOM cropTuBHOU crenumanuzanuu. Ilox
“o01melt ruOKOCThIO”, B TAKOM Cllyyae, MOHUMaeTcs THOKOCTh B HanboJiee KPYIHBIX CycTaBax U B
pa3INYHBIX HAPABICHUSAX.

Kpome mnepeunciieHHbIX BHYTPEHHUX ()aKTOpOB Ha T'MOKOCTh BIMSIIOT U BHEIIHHE (DAKTOPBHI:
BO3pacT, IO0JI, TEJIOCIOXKEHUE, BpeMs CYTOK, yromyieHue, pazMuHka. [lokazarenn ruOkoctu B
MJTQJIIINX U CPEAHUX Kiaccax (B CpelHEM) BBIIIE MOKa3aTellel CTaplIeKIaCCHUKOB; HauOOIbIINN
MPUPOCT aKTUBHON THOKOCTH OTMEUYAETCs B CPEIHUX Kilaccax.

[TonoBble pa3nuuusi ONpeAessitoT OMOJOTMYECKyI0 TMOKOCTh Yy neBouek Ha 20-30% Bblmie 1o
CPaBHEHMIO C MalbunKaMH. Jlyurie oHa coXpaHsAeTCs y )KEHIIUH U B MOCJIEAYIOIIEH BO3PaCTHOM
NEPUOAMKE.



Bpems cyTok Takke BiMsieT Ha TMOKOCTb, C BO3PACTOM 3TO BJIMSHUE yMeHbIaeTcs. B yrpenHue
4achl THOKOCTh 3HAUUTENBHO CHIDKEHA, JIyYlIHe MoKa3aTean ruOKocTu otMedatorcs ¢ 12 go 17
4aCcoB.

YToMmiieHuE 0Ka3bIBAET CYLIECTBEHHOE U IBOMCTBEHHOE BIMsIHME HA THOKOCTB. C OHOM CTOPOHBI,
K KOHIly pa0OThl CHMKAIOTCS MOKa3aTeIN CHJIbI MBI, B PE3yJIbTaTe Yero akTUBHAS TMOKOCTh
ymenbinaercss 10 11%. C apyroil cropoHbl, CHM)KEHHE BO30YKIEHUS CHIIBI CIHOCOOCTBYET
BOCCTAHOBJICHHUIO 3JIACTHYHOCTH MBI, OTPAHUYUBAIONINX aMIUIUTYAY ABMKEHUA. TeM caMbIM
MOBBILIAETCS [MACCUBHAs THOKOCTH, MMOABUKHOCTH YBeanuuBaercs 10 14%.

HebnaronpusitHele TeMnepaTypHble yciaoBHs (HM3Kas TeMIIepaTypa) OTPULIATENbHO BIUAIOT Ha
BCE pa3HOBHJIHOCTH THOKOCTH. Pa3zorpeBaHue MpIIIl B IMOATOTOBHTEIBHON YacTh y4eOHO-
TPEHUPOBOYHOTO  3aHATUS IIE€pEel]  BBINOJHEHHEM OCHOBHBIX  YIPaKHEHUH  ITOBBIIIACT
MIOABUKHOCTb B CYCTaBaX.

MepI/IJ'IOM THOKOCTH SIBJISETCS aMININTyda ,I[BI/I)I(GHPlﬁ. Z[J'Iﬂ IIOJIYUYCHHA TOYHBIX AdaHHBIX 00
AMIIIUTYOC JBUKCHUN HCIIOJIB3YIOT  MCETO/bI CBETOBOM perucTpanuu: KHHOCBEMKY,
HI/IKJ'IOFpaQ)I/IIO, PCHTICHO-TCIICBU3NOHHYIO CbCMKY U IDP. AMHJ’II/ITy,Z[a JBHKCHU HU3MEPACTCA B
YIUIOBBIX I'paAgycCax UiId B CAHTUMCTpPAX.

CpencTBa 1 METOJIBI:

CpencTBoM pa3BUTHS THOKOCTH SIBIISIIOTCS YIPaXXHEHUS HA pacTATUBaHus. VX nensar Ha 2 rpymimst:
AKTHUBHBIE U N1aCCUBHBIE. AKTUBHbIE YIIPAKHEHUS:

- oHO(a3HbIE U MPYKUHUCTHIE (CIBOCHHBIE, CTPOCHHBIE) HAKIIOHBIL;

- MaxOBbI€ U (PUKCHUPOBAHHBIC;

- CTaTUYECKHE YIPaXHEHUS (COXpaHEHHE HETIOABHKHOTO MOJIOKEHHS C
MaKCUMaJIbHON aMIUTUTYIOM ).

[TaccuBHBIE ympa)XHEHUs: 11032 COXpPAHSAETCS 3a CYET BHEIIHUX cuil. [IpuMeHsis ux, JOCTUTAOT
HauOONBIIMX TMOKa3zarened rubkoctu. Jlns pa3BuTHs akTUBHOM THOKOCTH 3((EKTUBHBI
YIPaXHEHHS HAa PacTATMBAaHUE B AMHAMUUYECKOM PEXHUME.

OOmee Meronuueckoe TpeOOBaHHE JUIsl pa3BUTUS TMOKOCTH - 00s3aTeNbHBIM pa3orpes (10
HOTOOT/IEICHNUS) TIepe]] BHITOJHEHUEM YIPaXHEHUH Ha pacTATUBaHUE.

B3aumHOE CONpPOTHBIEHHE MBI, OKPYXAIOIMIMX CYCTaBbl, UMEET OXPAaHUTENbHBIN APQEKT.
MeHHO MO3TOMY BOCHHUTaHME TMOKOCTHM JIOJDKHO C 3amacoM o0ecnedrBaTh TpeOyeMyr Max
aMILIUTYly IBM)KEHHMI U HE CTPEMUTHCS K MPEIEIbHO BO3MOKHOM CTeNeHH. B nocnennem ciydae
3TO BEJIET K TPAaBMUPOBAHUIO (PACTSKEHHUIO CYCTaBHBIX CBA30K, IPUBBIYHBIM BHIBUXAaM CyCTaBOB),
HapYILIECHUIO NIPABUJIBHONU OCaHKH.

MpbIIIsl  MaJopacTsDKUMBI, TOATOMY OCHOBHOM METOJ] BBIMONHEHHS YIPAKHEHWH Ha
pacTsSruBaHue - MIOBTOPHBIN. Pa3oBoe BhIMoTHEHNE yIpakHEeHUH He 3pPekTHBHO. MHOTOpa3oBbIe
BBITIOJTHEHUSI BEIYyT K CYMMHPOBAHHUIO CIIEJIOB VIPAKHEHHUS U YBEIWYCHHE aMIUIUTY/IbI
CTAHOBHUTCS 3aMCTHBIM. PeKOMeH}IyeTCH BBIIIOJHATE YIIPAXHCHUA HA PaCTATMBaHUEC CEPUAMU I10
6-12 pa3, yBenuunBasi aMIUTHTYY JIBI)KEHUH OT CepHH K Ceprur. Mex Ty cepusMHU Iiejecoo0pa3Ho
BBITNOJIHATH YIPaKHEHUS Ha pacciiabyieHue.

Ceplm ynpancHeHHﬁ BBIIIOJIHAOTCA B OHpCHeHeHHOﬁ OoCIaCI0BAaTCIIbHOCTH



- VI PYK;,
- JUISL TYJIOBUIIIA;
- ISl HOT.

Bonee ycremno mpoucXoauT BOCIUTAHHE TMOKOCTU MPHU €XKCITHEBHBIX 3aHATUSX WM 2 pa3a B
JIeHb (B BHIE 3aqaHuil Ha oM). Hanbouee 3¢ (hekTHBHO KOMIUIEKCHOE TPUMEHEHUE YIIPaKHEHUN
Ha pacTaruBaHue B cienyromnieM couyetanuu: 40% ynpaxkHeHUM akTUBHOro xapakrtepa, 40%
YOpaKHEHU maccuBHOro xapaktepa u 20% - cTtaTH4ecKoro. YIpaKHEHUsI Ha pacTIrUBaHUE
MOKHO BKJIIOYATh B JIFOOYIO YacTh 3aHATHHA, OCOOCHHO B WHTEPBAJaX MEXKIY CHIOBBIMU U
CKOPOCTHBIMHU yIIPAKHCHUSIMH.

B mnazameM mIKoibHOM BO3pacTe MPEUMYIIECTBEHHO HCHOIb3YIOTCS YINPAKHEHUS B aKTUBHOM
JTUHAMHYECKOM PEKHMMeE, B CPEJHEM M CTapllieM BO3pacTe - Bce BapHuaHThl. llpuuem, ecnu B
MJIQJIIINX U CPEJHUX KJlaccaxX pa3BHBAaeTCs T'MOKOCTh (pa3BUBAIOLIUN PEXHUM), TO B CTAPIIUX
KJIaccax CTaparoTCsa COXPAHUTh JOCTUTHYTHIM YPOBEHB €€ pa3BUTHS (IIOIICPIKUBAIOLIUN PEKIM).
Hawunyumme noka3arenu ruOKOCTH B KPYIHBIX 3BEHBAX Tella HaOo1atoTes B Bo3pacrte a0 13-14
JIeT.

3akaHuyMBas PACCMOTPEHHE pa3BUTUS (U3MYECKHX KayecTB B Ipormecce (U3NIECKOTO
BOCIIMTAHUS, CIEAYET aKIEHTUPOBATh BHUMAaHHE HAa B3aWMOCBS3M MX PA3BUTHUSI B LIKOJIBHOM
Bo3pacre. Tak, pa3BUTHE 0JTHOTO Ka4eCTBa CHOCOOCTBYET POCTY MOKa3aTenell APYyrux GU3nuecKux
KadyecTB. IMEHHO 3Ta B3auMOCBA3b 00YCIIOBIMBAET HEOOXOIUMOCTh KOMIUIEKCHOTO MOAXO0JA K
BOCIIUTaHUIO (PU3MYECKUX KAYECTB Y IIKOJIBHUKOB.

3Ha4yMTeIbHbIE MHBOJIIOIMOHHBIE U3MEHEHUSI HACTYIAIOT B MTOKUJIOM U CTap4yecKOM Bo3pacte (B
CBA3M C MU3MEHEHMEM COCTaBa MBI U YXYIIIEHUEM YIPYrO-3JIACTUYECKUX CBOMCTB MBI U
CBA30K). HyXHO npoTHBOJEHCTBOBATH PETPECCUBHBIM M3MEHEHMSIM IIyTEM MCIOIb30BaHUS
CHENHATBHBIX YIPAKHEHUN C TEM, YTOOBI MOAEPKUBATH THOKOCTh Ha YPOBHE, OJIM3KOM K paHee
JIOCTUTHYTOMY.

BriHOCIMBOCTE.

BriHOCIMBOCTD OnpeacsICT BO3MOKHOCTD BBITIOJIHE



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

IIpuMeHeHne MPOrpaMMHBIX KOMILJIEKCOB K PEIIEHHIO 32124

Heab AMCHUNIMHBI:

- HAy4YuTb CTYACHTOB QaHAJIMU3UPOBATL BXOJHBIC JAHHBIC, IIOJYYCHHBIC U3 Ha6JIIOI[eHPII>'I u
HCCIICAOBATh IMOJIYYCHHOC YHCJICHHOC PCHICHUC HAa KOMIIBIOTCPEC Ha NPCIMET aJCKBATHOCTU
PCaJIbHBIM Ha6JIIOII€HI/I$IM M COBIIAJICHUSA C OKCIICPUMECHTAMM.

3agauu AMCHUIINHBIL:

- HAy4YWTh CTYACHTOB, MCXOAS W3 3HAaHUK O (PU3MUECKOW NOCTAHOBKE 3aJadyd, IOJIb3YSCh
YHUCJIEHHBIMHM METO/IaMHU, METOJaMH MaTeMaTU4YECKOr0 aHAIN3a U JIMHEHHOH alreOphl;

- HayduTb 00OCHOBBIBATH aCKBATHOCTh MOJICIN (I)I/I?»I/I‘IGCKOFO nmponecca M Ha OCHOBEC
MOJCIHUPOBAHUA CTPOUTH BBIBOAbI 00 sTOM (1)I/I3I/IIIGCKOM Impouecce.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHHUILJIMHE (MOYJII0)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATH:

- MeTobl UHTEPIONALMH (PYHKIMN, 33/1aHHBIX HA CETKE;

- MeTo1bl YUCIIEHHOTO PEIICHUs CUCTEM JIMHEHHBIX alnredpandeckux ypaBHEHUN;

- MeTo b1 TPUOIMKEHHOTO BBIUYMCIICHNS HHTErPaioB;

- MeTobl YUCIIEHHOTO pelIeHus] OOBIKHOBEHHBIX AU (hepeHInaIbHBIX YpaBHEHUIA;

- MeToapl YMCIIEHHOTO PEIeHUsI YPaBHEHUI MaTeMaTHYECKON (DM3UKU TTEPBOTO TOPSJIKA;

- MeToabl YMCIIEHHOTO peaicHu-d ypaBHeHI/Iﬁ MaTeMaTH4eCKOM (1)I/IBI/IKI/I BTOPOT'O IopdaKa.

YMeTh:

- OueHuBaTh BXOJHBIE TapaMEeTPHI 3a7a4u;

- BriGupaTh onTUMabHBIA YUCICHHBIM METO/ JIJIsl PEIICHUsI ITOCTABIICHHOM 3a]1a4H;

- [TpubnmxeHHO OIIEHUBATH CIIEKTP MATPHUIIbI JIMHEWHBIX allreOpandecKnX ypaBHEHUH;

- AHaJ]I/IBI/IpOBaTL YCTOIZQHBOCTB MOJIYYCHHOT O BBIYUCIUTCIILHOTO METO/JA,



- OueHuBaTh NOPSIAOK ANMPOKCUMAIIUK MOJTYYE€HHON YUCICHHON CXEMBI.

BJIAJ€ETh:
- [IpssMBIMU METOAMU PELIEHUS CUCTEM JIMHEHHBIX YPABHEHUN;

- MeTO,Z[aMI/I HaXO0XJICHUA HpI/I6J'II/I)KeHI/ISI K CICKTpaM MaTpulbl H €€ COOCTBEHHBIM
BEKTOpaM;

- MeTO,Z[aMI/I HUHTCPIIOJIAIHNN CETOYHOM (bYHKI_II/II/I Pa3JIMIHOIO IIOPAAKA I'NIaAKOCTHU,

- MetonaMu  pa3HOCTHOW  amMpOKCHMAalMK  OOBIKHOBEHHBIX  Au(pdepeHnnanbHbIx
YPaBHEHUN;

- MeTonamMu pa3HOCTHOM aNpOKCUMAllMK ypaBHEHUN MaTeMaTudeckoil (pu3mku.

TeMbI U pa3jeiibl Kypca:
1. Ananu3 anropuTMa X>IIMPOBAHUS.

IIpuBOAMTCSA KOHKPETHBIM aITOPUTM XOUIMPOBAHMS U IIPOBOJUTCS €r0 MAaTEMaTUYECKUN aHAIN3
JUTSL BBIYUCIICHHSI HEOOXOAMMOTO YHCIIa ONEPAIHii ¢ TOMOIIBIO POU3BOIAIINX () YHKITHIA.

2. AHanu3 4uciia IepeBbEB.

Ha pspe mpumepoB IeMOHCTPHpYETCS CIOCOO TOJCUeTa 4YHCIa JEPEBBEB, MOTYMHEHHBIX
pPa3IUYHBIM yCIOBHUSAM. JIEMOHCTpUpYETCS METOJ aHaju3a 4YHUCla JIEPEBbEB C IOMOLIBIO
MIPOU3BOIAIIHNX ()YHKITHHA.

3. 3agauu JUCKPETHON MaTeMaTHKH.

HccnenyroTest 3ajaun 0 pa3pelieHud PeKyppeHTHBIX (GopMyl. ACHMOTOTHYECKOE MOBEICHHE
Takux pemeHuid. PaccMatpuBaroTes 3aaya o XaHolckoi Oarine, 3anada OBuaus Onasus, 3aqada
o npenene uncen Gudonayum.



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

HanpasiieHHOCTh: CHHXPOTPOHHbIE U HEHTPOHHbIE METOAbI HCCJIEIOBAHUM

IIpupononogoOHbIe IJHEPreTHYECKHe TEXHOJOIMHM U BO300OHOBJIeMasi JHEPreTUKA

Heab AMCHUNIMHBI:

- mpuoOpeTeHue CTyACHTaMH 3HaHUH 00 OCHOBHBIX MHHOBAIIMOHHBIX METO/aX IMPOU3BOJICTBA,
nepeaayn ¥ mpeoOpa3oBaHUsl SHEPTHH; MEXAaHH3MOB 3JEMEHTApHBIX IMPOIECCOB, JIEKAIIUX B
OCHOBE 3THUX METOJIOB; POJIM OMOTEXHOJIOTHI, HAHOTEXHOJIOTUH U HAHOCTPYKTYPBIX MaTepUaIoB
B Pa3BUTHUU JIaHHBIX METOJIOB.

3agauu AMCHUIINHBIL:

- OCBOEHHE OCHOBHBIX IMOHATHII HPUPOIONOJOOHBIX SHEPreTHUECKUX TEXHOJOIMM, a TaKxke
OCHOBHBIX TEPMUHOB U ONPEICIIEHUNH B ATOH 00JACTH B COOTBETCTBHUH C MEXAYHAPOIHBIMU
CTaH/apTaMy;

- OCBOCHHUC HAaBbIKOB pa6OTBI CO CIIeLMaIbHOM HHTepaTypOﬁ B HpeHMeTHOﬁ O6J'IaCTI/I;

- pOJI HAaHOPa3MEPHBIX (PaKTOPOB.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3synbrare oCBOCHUS AUCITUTUTHHBI 00YUarONIUeCcs JTOJKHBI
3HATh:

- OCHOBBI (PU3MUYECKON XUMHUHU TIOBEPXHOCTH KOHJICHCUPOBAHHOTO COCTOSIHUS BEIIECTBA, 0A30BbIC
pa3sMepHble U CTPYKTypHbIe A((EKThI B HAHOCHCTEMAaX, XapaKTePHbIE OCOOCHHOCTH
HAaHOOOBEKTOB;

- OCHOBHBIC KOHKPETHBIC TCXHOJIOTMM W MCETOJAbI CHHTC3a HAHOCTPYKTYp U I‘I/I6pI/I,Z[HBIX
HaHOCHUCTCM, CITIOCOOBI MX anr[apaTHoﬁ pcajm3aliu B BUAC PA3JIMYHBIX YCTAHOBOK U HpI/I60pOB;

- OCHOBHBIC ITYTH B3aUMOJEHCTBHUI OJICKTPOXUMHUYCCKUX CUCTEM C JKHMBBIMU OpraHU3MaMH U
KJIICTKaMHU.

yMeThb:

- POBOJIMTH MOWCK U aHAJIN3 HAYYHO-TEXHUYECKON MH(POPMAIMH U TTATEHTHON JIMTEPATyPHI 1O
3aIaHHOM TEeMaTWKe B O00JIACTH TMPUPOJAONOJOOHBIX HSHEPreTHUYECKUX TEXHOJIOTHH U
HAaHOMATEPHAJIOB JJISl X peallu3allly;



- UCMOJIb30BaTh (yHIaMEHTAJIbHbIE 3HaHUS B 007acTH (YOPMUPOBAHUS HAHOCUCTEM JJISl pELICHUS
IIPAKTUYECKHUX 3a/lay, CBSA3AHHBIX C IOJYyYEHHUEM HAHOCTPYKTYPHUPOBAHHBIX HEOPraHUYECKHUX U
rHOPHUIHBIX MAaTEPUAJIOB, OMOAIEKTPOHHBIX CUCTEM M UX KOMIIOHEHTOB;

- UCIIOJIb30BATh IMOJTYYCHHBIC 3HAHHA B 00JIaCTH CHCTEM MOJIY4YCHHA U HpGO6p330BaHI/ISI OHCPIUuun
U IPAKTHYCCKOT'O IPUMCHCHHUA.

BJIA/IETh:
- CllelIMaIbHOM TEPMUHOJIOTHEN B 001aCTH HAHOTEXHOJIOIUH M METOJIOB CUHTE3a HAHOCTPYKTYD;
- CHIeMAIbHON TEPMUHOJIOTHEH B 00J1aCTH MPUPOIOTIOT0OHBIX SHEPTETUYECKUX TEXHOIOTHIA;

- MeTojaMu O0pabOTKH, aHalnW3a M CHUCTEMaTH3allud HAayYHO-TEXHWYECKOH M MaTeHTHOH
uHpOpMaLnu;

- HaBBIKaMU OCBOEHUS OOJIBIIOr0 00beMa HOBOI HH(OpMAIIHH;
- HaBBIKaMU CaMOCTOSITEIIbHON pa0oThI B Taboparopun u MHTEpHETE;

- HaBBIKaMH FpaMOTHOﬁ O6pa6OTKI/I PE3YyIbTATOB OIIbITA U COIIOCTABJICHUA C TCOPECTUYCCKUMU
JaHHBIMH.

TeMbl U pa3jeiibl Kypca:
1. I[Tpuponono100HbIe SHEPTETHUECKUE TEXHOIOTHH.

OcHoBHBIE TOHSATHS W omnpeneneHus. [loTeHIMambHBIE BO3MOXKHOCTH TPHUPOIOIIOAOOHBIX
DHEPreTUYECKUX TEXHOJOTMH C YYETOM HMEIOLIMXCS PECYpCOB I NPUPOJHOM SHEPIrEeTHKHU.
OcHoBHbIE cHCTEMBI BO300OHOBISIEMON SHEPT€TUKH, KOHBEPTEHIIHS TEXHOJIOTMI U NCIIOJIb30BaHNE
BOJIOPOJHBIX U 3JEKTPOXMMHUUYECKUX TEXHOJOTMH JJii BO30OHOBIISIEMOM 3HEepreTuku. Bompocsl
skosiornd. OCHOBHbIE HampaBiIeHUs HCCIEAOBaHUNA U pa3paborok B Mmupe u B Poccun,
NEePCIEKTUBBI PA3BUTHS TaHHOTO HAIIPABJICHHUS.

[ToHaTHS HAHOTEXHOJOTHM U HaHOMATCPUAJIOB. KJ'IaCCI/I(I)I/IKaI_[I/I}I HaHOOOBEKTOB. (OCHOBHBIE
TECPMHUHBI U OHNPCACICHUA B COOTBETCTBUHU C MCKAYHAPOAHBIMH CTaHAApTaMHU. 3HaueHUE
HAHOTEXHOJIOTHH U MaTCpUualioB AJId pa3BUTHUS HpHpO,Z[OHOI[O6HOI>i OHCEPICTUKHU.

2. buorexHonorumu.

BHOTEeXHOIOTHH W YKOTEXHOJIOTHH JIJIS 3alUTHI OKPYKAFOIIEH CPebl U PallMOHAILHOTO
TIPUPOJIOTIOIH30BAHUS.

buoTtexHonoruu u oKpyxaroras cpesa.

DKO0 ¥ OMOTEXHOJOTUN KaK Ba)KHBIN CETMEHT TeXHOC(HEpHOU 0€301MacHOCTH.

I_[I/IKJ'ILI yriepoda U BJIIMAHUC OMOTEXHOJIOT Uil HA HUX.

3. DHeprus CoJHIA U BETPA.



Oneprus conHia. CrocoObl UCIIONIB30BaHUS U IPEO0OPA30BAHUS SHEPTUU COJIHIIA, COBPEMEHHbBIE
¢dorobaTapen, HMX XapaKTEPUCTHKH W MPUHIUNB WX (yHKIHOHHpoBaHUS. [Ipobiembl
AKKyMYJINPOBAHMsI DHEPIMM COJHIA. VIHTEHCHBHOCTH COJHEYHOH paJualuu Ha TEPPUTOPUU
Poccuu B 3aBucHuMOCTH OT BpeMeHH roza. [IepcrieKTUBbI pa3BUTHS COTHEYHOM YHEPTETUKH.

Oueprus Berpa. Criocobbl mpeodpazoBaHusi U aKKyMyJIUpOBaaHUs SHEpruu BeTpa. OCHOBHbBIE
TUIIBI BETPOTE€HEPATOPOB, MX XapakTepucTUKHU. [IpolneMbl akKyMyIupOBaHUS SHEPTrUU BETpA.
MHTEHCUBHOCTh BETPOBBIX MOTOKOB Ha TEppUTOpHH Poccuu B 3aBUCMMOCTH OT BPEMEHHU Trojia.
Bonpocsl sxonoruueckoit 6e301macHOCTH.

4. AToMHas U TepMOsIepHasl SHEPreTHKA.

ATOMHas U TEpMOsIIEpHasi JHEPreTUKa U UX POJIb B COBPEMEHHOM MHpe. OCHOBHBIE IPOLIECCHI U
THUIIBI DJIEKTPOCTAHINHI. Bompockl 6e301macHOCTH U EPCIIEKTUBBI PA3BUTHUS

5. I'maposHepreTuka.

['unposHepreTuka, NpuWIMBHAs W BOJIHOBas »HHepreTuka. IlpuHuunel npeoOpa3zoBaHUs U
aKKyMyJIpoBaHus. ['mapopecypcsl 1 BOBMOKHOCTH IIPOU3BOJCTBA SHEPIUU C MCIOJIB30BAaHUEM
IIPWIMBHBIX M BOJHOBBIX IEKTPOCTAaHIMM Ha Tepputopun Poccun. Bompocsl 3Kosmorndeckou
0€30MacCHOCTH U NEPCIIEKTUBBI Pa3BUTHUS ITUX HAIPABICHUM SHEPreTUKU.

6. HpOI/IBBOI[CTBO U yThJiIm3anuus OHOMAaCCHI.

[TpousBoacTBO U yrunuzanus ounomaccsl. OCHOBHBIE IIPOLIECCHI U UX allllapaTypHOe 0QOpMIIEHHUE.
[ToreHunanbHble pecypebl Ul MPOU3BOACTBA OMOMAcChl, BKJIIOYas Boaopociu, B Poccuun u B
mupe. Bonpocs! skosnornyeckoit 0e30macHOCTH.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

IIporpammubie nHTEep(eiichl onepanuoHHoi cucrembl UNIX

Heab AMCHUNIMHBI:

- moiydyeHue O0a30BBIX 3HAHMH 00 OpraHu3alMM ONEPAMOHHBIX CHCTEM, pa3JIeIeHUuU
00s3aHHOCTEH MeXIy anmapaTHbIM O0ecreueHHEeM U SIPOM  ONEpPAllMOHHOW CHCTEMBI.
PaccMoTpenue KOHIENIMI COBPEMEHHBIX OINEPALMOHHBIX CHUCTEM MPOM3BOAMTCS HA MPUMEPE
orepannoHHOM cuctemMbl Unix. PaccmaTtpuBaioTcsi monb3oBaTenbckuii uHTEpdeiic  Unix,
nporpamMupoBanue Ha s3pike Unix  Shell, ucnonp3oBaHne CHCTEMHBIX BBI30BOB IS
B3aMMOJIEHCTBUS C ApOM B IIporpammax Ha sizbike CH.

3agauyd IUCHUILINHBI:

- U3Y4YCHME OCHOBHBIX KOHLENUMH M NPHUHLIMIIOB IPOECKTUPOBAHMS ONEPALMOHHBIX CUCTEM.
PaccmoTpenue B3anMozelcTBUs Aipa ONEPALlMOHHONW CUCTEMBI C allapaTHbIM OOeCIeuYeHHEM
COBPEMEHHBIX KOMIIBIOTEPOB;

- paccMOTpEHHE pealu3allid OCHOBHBIX KoHIenmuii coBpemeHHbIXx OC Ha mpumepe Unix
(TOHATHUS TpoIleCcC, TUTAHUPOBILKK MPoLIeccoB ¢ailn u ap.);

- 3HAKOMCTBO ¢ KoMaHJHOW 00onoukoil Unix Shell Ha ypoBHE mosibp30BaTens U IpOrpaMMUCTA.
Boinonnenue nadoparopHbix padot no Hanucanuto Shell-ckpunTos. Beinonnenne nabopaTopHbIX
paboT Ha IPYruX CKPUNTOBBIX s3bIKaX, B TOM uncie, sed 1 AWK;

- H3YYCHUC OCHOBHBIX CHUCTCMHBIX BBI3OBOB Unix. HpOFp&MMHpOBaHHe Ha sa3pike CH C
HUCIIOJBb30BaHHUEM CUCTEMHBIX BBI3OBOB.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YJaroLIHecs JOJKHBI

3HATh:

- ocHOBHBbIE KOMITOHEeHTHI OC 00111ero Ha3HaYeHUs, HEOOX0UMBbIe [T €€ (PYHKIIMOHUPOBAHMS,

- OCHOBHBIE KOMaH]bl, HeoOXxoaumble st yBepeHHOM paborsl B Unix Shell na yposne
HOJIb30BATENS;

- YIpaBJISAIOLIME ONepaTropbl W ympasistone KoHcTpykuuu Unix Shell, Heo6xoaumelie amns
Hanucanus shell-ckpunTos.



yMeThb:

- paborath B kKoMaHaHOU oOomouke Unix Shell, mucate ckpuntel mms Unix Shell, mucars
nporpaMMsl Ha si3bike CH ¢ HCTI0JIb30BaHHEM CUCTeMHBIX BbI30BOB OC Unix.

BJIAJ1€Th:

- mpuéMamMu MPOTPaMMHUPOBAHUS Ha CKPUNTOBHIX si3bIkax Ha mpumepe Unix Shell, awk u sed.

Tembl u pa3aennl Kypca:
1. Cuctemusie Be3oBel OC Unix, cuctemnroe nporpammupoBanue Ha Cu B OC Unix.

Snpo oneparmonHoii cucteMbl. OCHOBHBIE KOMITIOHEHTHI siipa. OTINYNE CUCTEMHBIX BBI30BOB OT
o0bruHBIX (QyHKIMI. CHcTeMHBIE BBI3OBBI open, creat, close. Komanma umask. Cucremubie
BBI3OBHI read u write.

Oransl )xu3HM porecco. [Iponeccri-3omOu. Cucremusniq Bei30B fork. Konuposanue npu 3anucu.
3aBepuienne mporecca. Exit m _exit. CucremHble BbI30BBI wait u waitpid. Makpocsl ams
00paboTKu cTaTyca 3aBepiieHus mporecca. 3anaya fork.

dopmar JABOMYHBIX BHIMONHSAEMBIX (aiinoB. JnHammuueckue Oubmmorexu. Sbrk. Cucremubie
BBI30BHI JUIS 3arPy3KHU BBINONHAEMBIX (paiinoB. 3amaga echo hello.

CrangapTHble TIOTOKM BBOJa/BbIBoma. Cuctemuble BbI3oBHI dup u dup2. IlepenampaBiieHue
BBO/J1a/BbIBOJIA C oMolIsto dup2. 3amaya echo hello> file.

Opranuzanus pipe-o u3 C. Curnan SIGPIPE. UmenoBannbie kaHanbl. 3agaya echo hello | cat.

OO6pabotka curnanos u3 s3bika C. [IpepbiBanus u uckimodeHus. PeentepabenbHble QyHKINU.
Hcnonp3oBaHue cTaHIapTHOM OnOnnoTeku B 00paboTurKe curHana. 3ajgada timeout.

Yrenue ornasnenuit uz C. O6padotka Inodes [Iporpamma myls.

CunxpoHuzanuu mpoueccoB. BzanMuas OnokupoBka mporeccoB ¢ nomouisto flock. 3agaua
myshell.

BSD Coxketsl. Mogens knuent/cepsep. UNIX u Internet coketsl. [locnenoBarenbHblil cepep U
knueHT Ha UNIX cokerax. 3amgaua «mait gaitmy.

ITporoxoinel. YpoBHu nportokonoB. MAC anpec. ARP 3ampocsl. IP agpec. Mapmpyruzanus.
[Tpotokoner TCP u UDP. Komanna telnetCepsep nHa IP cokerax. HTTP nporokon. 3amaua
VYupouiennsiit http cepsep u ynporuennsiii 1E.

[Tpomec init.ITponeccer nemonsl. Hauanbnas packpytka B BSD m System V. Syslog cepsep.
Koudurypamus, Bpamenue J10roB. 3a1aua «ImpoTOKOJI pabOTHI B CEPBEPE

Cymnepcepsep. Konduryparnus inetd. Getsockname u getpeername. 3agada KIueHT o inetd.

DNS. /lomens! ob1iero Ha3HaueHus: U reorpaduyeckue q1oMeHbl. TepaTuBHbIE U PEKYPCUBHbBIE
3anpocbl. Komanna nslookup. Tumbr 3anuceit B 30He. Ilpsmas u oOpatHas 30HbL. DyHKIUU
gethostbyname u gethostbyaddr. 3amaua

[TapannensHsiii cepBep. O6padotka curnana SIGCHILD. 3anaua



System V IPC. Tunsl 06bexToB. KoManapl mpocMoTpa U yaaJieHHs: 00bEKTOB. 3ajavya KIUECHT U
cepBep Ha o4epesiX COOOIICHHMIA

Conporpammel. [lotoku. [lomnepxka morokoB B supe. bubmmoreka pthreads. Co3manue u
3aBeplieHre MOTOKOB. Mcnonp3oBanue o0mux nepeMeHHbx. CHHXpOHU3AIMs TOTOKOB. 3a/1a4a
«HapaJuIeNbHbINA CepBep Ha MOTOKAX.

Joctyn kx ¢aiyiaM ¢ HCIOJIb30BaHUEM CHCTEMHOTO BbI30Ba mmap. OToOpakeHUe MaMsTH Ha
ycTpoiictBo /dev/zero. Ucnonb3zoBanue tmpfs s opraHu3anuy OOIIETO OCTYyNMa K MaMSTH.
Hcnonp3oBanue ycrpoiicTBa /dev/mem it oToOpaxeHus: ¢puzndeckoit nmamsatu. KorepeHTHOCTh
namsata. POSIX cemadopsl. Hcnonb3oBanre MBOMYHBIX ceMadoOpoB IJisl JOCTyNa K OOUIIUM
nepeMeHHbIM. Mcnonbs3oBanue ceMadopoB JUIsl COBMECTHOTO JOCTyna K OydepHOMy Imyiy.
Jleautoku pu MCTIONIB30BAHUU C JIBYX ceMa(OpOB.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

CHHXPOTPOHHBbIE METO/IbI HCCJIEOBAHNS CTPYKTYPbI U CBOICTB BelllecTBa

Heab AMCHUNIMHBI:

- OCBOCHHME CTYJCHTAMH IPUHIMIIOB TIE€HEPAMM W CBOMCTB CHHXPOTPOHHOIO W3JIyYEHUS,
KOHCTPYKIIMOHHBIX OCOOCHHOCTEH SKCHEPUMEHTAIbHBIX CTAHIMWA U OCHOB CHHXPOTPOHHBIX
METO/IOB CTPYKTYPHOH JMarHOCTHKH, O3HAaKOMJIEHHE ¢ mpumepamu npumenenuss CU nmms
peteHust GyHAAMEHTAIBHBIX U TPUKJIAIHBIX 3a7a4.

3agauu AMCUHHUIIINHBIL:

- (opmupoBaHue 0a30BbIX 3HAHUM O CBOMCTBAX CHUHXPOTPOHHOIO M3JIY4EHHMs, METOJAaX €ro
[oJIyuyeHus1, TuMnax ucrounkon CU;

- q)OpMI/IpOBaHI/Ie 0a30BBIX 3HAHUH O MECTOAaX MNPHUMCHCHUSA CHUHXPOTPOHHOI'O H3JIYUCHUA B
COBpeMeHHOﬁ HayKe, allllapaTHbIX crocobax Hux peajmm3anuun, 1MoJy4daceMbIX C IMOMOIINBKHO HUX
pPE3yibTaThl B MHTEPECAX q)YHZ[aMCHTaJIbHOﬁ u HpI/IKHa,Z[HOﬁ HAayKH, IICPCICKTUBAX PA3BUTHUA
CUHXPOTPOHHBIX HCCIIEIOBAHUN U HCCHGﬂOBﬂTCHLCKOﬁ I/IH(i)paCTPYKTprI B Poccum u B MHUpCE.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)
B pe3ynbrare oCBOCHUS AUCITUTUTMHBI 00YYaIONTUECs JOIKHBI
3HATh:

l (I)YHI[aMCHTaJ'H)HBIe NIOHATHA, 3aKOHBI, TCOPUU U (I)OpMy.TIBI, OIMMCBIBAKOIHEC TCHEPALIUIO
CUHXPOTPOHHOT'O U3JIYYCHUA,

[] cBOMCTBAa CHHXPOTPOHHOTO U3JTyYEHUS;
[l MOpSIIKK YHUCIIEHHBIX BEJIMYMH, XapaKTepHBIE JJIs TapaMeTPOB CHHXPOTPOHHOT'O U3ITyYEeHHUS;
O MPUHIUIBI paOOTHl COBPEMEHHBIX HCTOUHHKOB CHHXPOTPOHHOT'O M3JTyUEHHUS;

l OCHOBHBIC  METOJABI MNMPUMCHCHHUA CHHXPOTPOHHOI'0 H3JIYUCHUA JIA HU3YUCHUA CBOMWCTB
BCIIECTBA U CTPYKTYPHBIC XapaKTCPUCTUKHU, KOTOPBIC MOT'YT OBITE OMpEacCICHBI C MOMOMIBIO 3TUX
METOJ0B.

yMeTh:

] pPaCcCUUThIBATE MapaMETPbl CUXPOTPOHHOTO U3JIYUCHUSA, IPUMCHSATH (I)I/I3I/I‘-ICCKI/IC TCOpHUU
K OIMUCAHUIO XAPAKTCPUCTHK CUHXPOTPOHHOTO U3JTYUCHUS,



0 MPUMEHSTh CUHXPOTPOHHBIE METOAMKH JI U3BJICUEHHUS HE0OX0auMo MHOpMAIUK O
CTPYKTYpE UCCIIeyeMOT0 00bEKTa;

O 3¢ HEKTUBHO UCIIONIB30BAaTh COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHU M PECYPCHI TS
NOJYyYeHUsT HEOOXOJMMBIX 3HAHMH TI0 HWHTEpECyIolled HaydHOW mpobiieMe B paMKax
CUHXPOTPOHHBIX UCCIIEIOBAaHUM.

BJIA/IETh:

O CHEeLUaIbHOM TEPMUHOJIOIHEN B 00JIACTH CUHXPOTPOHHOI'O M3JIy4eHMUS;

O METOAMKAMHU IIOCTPOCHMSI MOJIEJIEH K OIIMCAHUIO CBOMCTB CHHXPOTPOHHOT'O U3J1y4EHUS,

O OCHOBHBIMH METO/IaMU MTPUMEHEHHs] CHHXPOTPOHHOTO M3TY4YEeHUsI U 00pabOTKU JaHHBIX,

MMOJIYYCHHBIX B PE3YJIbTATC CUHXPOTPOHHOI'O SKCIICPHUMCHTA.

TeMbl U pa3jaeiibl Kypca:

1. Beenenwue. Ilpuponma cunxporpoHHoro wusnydeHus. Bumsl uctounukoB CH. OcHOBHBIE
HanpasieHus: npumenenus CU

HcTOYHUKY pEHTI€HOBCKOTO U3lyueHus. M3iydenne NBUxKyIerocs 3apsaaa. Y CKOpUTEIN YacTHULL.
[TonsiTve aMUTTaHCA 3JEKTPOHHOTO Iyuka. CHHXpOTPOHHOE U3ityueHue. [IokoneHust uCTOUHMKOB
CHU. Mupossie ucrounnku CH. Jlazepbr Ha cBOOOIHBIX 3nmekTpoHax. OCHOBHBIE HalpaBJICHUS
npumenenus CU.

2. B3aHMOHCﬁCTBHC CUHXPOTPOHHOT'O U3JIYUCHHS C BEIICCTBOM.

Crnextp CU. Teopernueckue ocHOBHI B3aumozeiictsust CH ¢ BemecTBoM. Buasl B3auMonencTus
CH c BemecTBOM. ['pynmbsl MeT010B, OCHOBaHHBIX Ha mpuMeHeHnn CH. Hccnenyembie 0OBEKTHI.
CtpyKTypHBIE TapaMeTpbl, U3BJIEKaeMble ¢ Hcnonb3oBanuem CH.

3. KOHCprKHI/IfI N OCHOBHBIC 3JIEMCHTBI CUHXPOTPOHHBIX SKCIICPUMCHTAJIbHBIX CTaHHI/II\/JI.

KOHCTPYKI_II/IH BKCHepHMeHTaHBHOﬁ CTaHIIMH. CTaHI[apTHBIe OIITHYCCKHEC 9JICMCHTBI
CUHXPOTPOHHBIX CTaHIIUMN. PaCHpOCTpaHéHHHe OIITUYCCKUC CXCMBI. CucreMsl
MO3UIIUOHUPOBAHUSA U YIIPABJIICHUS IBUKCHHUCM. ILCTCKTI/IPYIOH_II/IG CHUCTCMBI.

4. CunxpotpoHHass JudpPAKTOMETpPUS JUIsl HCCIENOBAHUS OCOOCHHOCTEH  CTPYKTYpBI
MOHOKPHUCTAJIJIOB.

3amaun BBICOKOpa3pelaroneld CHHXpOTPOHHON AudpakToMeTpun. BbiOop onTHdecKkoi CXeMBl.
Hucnepcust ontudeckoil cxembl. CTpyKTypHBIH (akTop. BiusHHe pa3iInYHBIX CTPYKTYPHBIX
UCKa)XEeHUN Ha (opMy KpHBOH AU(GPAKIMOHHOTO OTpa)keHUs - JaedopMaliusi, HECOOTBETCTBHE
pEIIETOK, OJIMH U JBa 3MHUTAKCHAJIBHBIX CJIOS HA KPUCTAJUIMUECKON IOJUIOXKKE, IEPUOANYECKAs
cBepxpemierka. OnpeneneHne CTpyKTypHBIX TapaMeTpOB.

5. PentrenoBcKkas CIICKTPOCKOITUS MOTJTIOIICHUA 1 OMUCCUOHHAsA CIICKTPOCKOIIHA.

OHepreTu4ecKue YpoBHHU NIEKTPOHOB U NEPEX0Abl Mex Ay HUMH. IIpoueccel MOTJIOLIEHUS
(OTOHOB M MX W3ITYYEHUs aTOMHBIMU cUcTeMaMH. MexaHusM (opMupoBaHHs (GOpPMBI CIIEKTpa
NOIJIOUIEHUS.  DKCIIEPUMEHTaJIbHblE METOAMKHM. IIpakTHueckoe npUMEHEHHWE METOJ0B
CIEKTPOCKOINY TOTJIOLICHHUS.



6. DOTORIEKTPOHHAS CIEKTPOCKOMHA.

ONEeKTpOHHAasl CTPYKTypa MaTepuaioB: oT Mozaenu bopa k 30HHOH cTpykType. DPusnyeckue
OCHOBBI (DOTOIEKTPOHHON CIEKTPOCKONMHHU. DIEKTPOHHAS CIIEKTPOCKOMHS IS XMMHUYECKOTO
aHamu3a ©  (OTODJIEKTPOHHAS CIEKTPOCKONHUS C YIVIOBBIM paspemieHueM. [IpubopHo-
JKcIepuMeHTanbHas 6a3a. O6nacTu NpUMEHEHUs U IPUMEpPbI Pe3yIbTaTOB.

7. CHHXpOTpOHHAsI BU3yaIu3alus.

[Tornomenne pPEHTTEHOBCKOTO H3JIyYeHHs. DHEPreTHYecKass 3aBUCHUMOCTh Ko3(dduuumenra
nornomenus. Ilokasarens npenomieHUs. ODKCIEPUMEHTAIBHBIE CXEMbl BH3YAIM3allUU C
abcopOumoHHBIM U (pa3oBBIM KOHTpacToM. Tomorpadus, cmocoObl TOMOrpaduyecKkoro
BoccTaHoBJeHus. [IporpaMmer it paboTel ¢ n3o0paxenusmu. O6mactu npumenenus. [Ipumepst
UCCIICJOBAHUM.

8. PentrenoBckas Tonorpagus U Buzyaau3anus 1e(QeKToB.
JedexTsl kpuctamnyeckon cTpykTypbl. KuHemaruueckas u AMHaMUYeCcKask AUPPaKIIUSL.

OddexT anomanbHOrO Npomyckanus. Buasl konTpacta B Tonorpadun. Cxemsl Tonorpaduueckoi
cheMKku. [IpenmyliecTBa CHHXPOTPOHHOTO H3Iy4eHHsl B Tonorpaduu. Tomorpadus ¢ yrioBoit
pa3BEpPTKOM.

9. PEHTreHOCTPYKTYPHBIN aHAIHM3 B OSJIKOBAasi KpUCTaLIOrpadusi.

OcHOBBI M€TOJ1a PEHTI€HOCTPYKTYPHOI'O aHAJIU3a KpUcTauioB. CTpyKTypa O€lIKOBOW MOJIEKYJIBIL.
[Tonyuenue kpucramia Oeika, OT IeHa OO BBIPAIIMBAHHS KpUCTAJIa. DKCIEPUMEHTAIbHOE
obopynoBanue. Panuanmonnoe moBpexiaeHue. PazoBas mpobiemMa U METOIbl €€ PEIICHUS.
YTouHEeHNEe MOAENU CTPYKTYpPHL. SIpKue pe3yabTaThl, IOBIUSBIINE HA BECh MUD.

10. TToporukoBasi peHTreHOBCKast TU(PaKTOMETPHSI.
Teopetnueckre 0CHOBBI MeTO/1a. Paznmuunsi METO/10B OPOILIKA U MOHOKpHUCTAJLIA.

VYcnosust Jlays, 3akoH bparra-Bynbda, chepa DOBanpaa. OcHOBHBIE 3a/jaud TOPOIIKOBOM
mudpakuuu. CTpyKTypHbI M ¢a3oBblii aHanmu3. [IpuHnMnManbHas cxemMa CHHXPOTPOHHOU
CTaHLUU JUI NOPOIIKOBOM audpakiuu (Ha npumepe ctaHiuu PCA). ITopomKoBbIif SKCIEpUMEHT
Ha CHHXpPOTPOHE — OCOOEHHOCTH, OTJIMYMS OT JIaOOPaTOPHBIX HCTOYHUKOB. AHaIU3
TU(QPAaKUMOHHBIX ~ KapTuH, moiuydaemas  uHpopmamus.  OmpeneneHue  mapameTpoB
MHUKPOCTPYKTYpbI. AmnmapatHoe U (usnueckoe ymupenue. @opmynsl Kanvortu, Hleppepa u
Crokca-Yuicona. Merog Yumibsmcona-Xosia. MHIuuupoBaHue W peleHue CTPYKTYpPHI IO
NopoIKy. MeToJ cHMyJIHpPOBaHHOTO OTkura. IlomHompomibHBIN aHAINW3 AUQPpPAKTOrpaMM.
Mertonst Jle benst u Purdenvaa. Ananu3 nonHonpoduibHoil gyHkunu. CTpyKTYpHBIH (dakTop,
daktopa Jlebas-Bamnepa. [lopomkoBast qudpakiiusi ¢ MOMOIIBI0 PEHTICHOBCKOTO M3JIYYCHHS U
HEUTPOHOB, CXO/JCTBA U pa3zinuuud. lccienyemble Marepualbl, pellaeMbl 3aladyd, sSpKue
pE3yJIbTaTHI.

11. ManoyrnoBoe paccesHuE.

Teopust manoyriaoBoro paccesiHusi — bopHoBckoe mpHUOIMKEHNE, BEKTOP paccesiHusl, IpsMoe U
o0paTHOE MPOCTPAHCTBO, PAJANYC UHEPLIUU U €ro (PU3NUECKUN CMBICH, PYHKIHS paclpeaesieHus
[0 PAacCTOSHUSIM, MOJEIMPOBAHUE CTPYKTYphl MOHOJUCHEPCHBIX CHCTEM U HHTEpIpeTanus
pe3ynbraToB. CxeMa MajloyIrJIOBOTO SKCIIEPUMEHTA - OCHOBHBIE 3JIEMEHThI U OCOOEHHOCTH
YCTaHOBKH, MOHOXpOMAaTH3alMs U (POKYCHUPOBKA M3ITYUEHHSI, KOJTTUMAIIHS ITyYKa, BO3MOXHOCTH
MOJICPHH3AIINHN YKCIIEPUMEHTATbHOM 0a3bl. OOBEKTHI HCCIICIOBAHUS U UX OCOOCHHOCTH, BIUSHUE



paauaIMOHHBIX TIOBPEKJIEHUN Ha Ouonormdeckne oOBeKThl. HekoTopble mpumepbl paboT Ha
ucroununkax CHU.

12. Meroap! ucclie0BaHUS TOBEPXHOCTEH U HHTEP(EICOB.

OcHOBHBIE TEOpPETUYECKHE MOIXObl K XapaKTepu3aluu MOBEpXHOCTe u uHTepderico. Meron
peduekToMerpun. Meron nudpakiuy B CKOJIb3SIIEH reoMeTprul. MeTo ] CTOSYUX PEHTI€HOBCKUX
BosiH. MccrenoBanuss Ha TOBEPXHOCTH JKUAKOCTH. [lapamerpbl, H3BIEKaeMble C MOMOIIbIO
CUHXpPOTPOHHOTrO wu3nyueHusi. lccrnegoBarenbckas UHQpacTpykTypa [UIsl HMCCIEAOBAHUN
MoBepXHOCTeH U nHTepdericoB. [Ipumeps! uccinenoBanmii.

13. PentrenodyopeceHTHbINH aHaTu3 U (Pa30qyBCTBUTEIHHBIE METOIBI.

PentrenogayopecuentHsiii ananu3. Mccnenyemble o0pasubl U 06aacTh npuMeHeHus. OCHOBBI
TeopuH: (oTod(h(EKT, XapaKTepUCTUUECKUI PEHTIEHOBCKUM CIIEKTp aToMa, KaueCTBEHHBIM U
KOJIMYECTBEHHBIA DJJIEMEHTHBIM aHanu3. OKCIEpUMEHTalbHas cxema. llpuMepsl sApkux
pe3yibraroB.Pa3zouyBcTBUTENbHBIE MeTOABI. Pa3oBas MpobiaeMa PEHTI€HOBCKUX UCCIIEA0BAHHM.
Meton CTOSYMX PEHTTEHOBCKUX BOJIH B 00JIACTH MOJHOT'O BHELIHETO OTPAKEHUS U B YCIIOBHSX
Oparroeekoil audpaxuuu. Mcecnenyemsle o0pasubsl U o0nacte npuMeHeHus. OCHOBBI TEOpUU U
IKCIIepUMEHTaIbHas cxema. [IpuMepsl SspKux pe3yabTaToB. MeTol MHOTOBOJIHOBOHM THU(PaKIIHH.
Hccnenyembie 00pa3nbl 1 00macTs npuMeHeHns. OCHOBBI TEOPUHU U SKCIIEPUMEHTAIbHAs CXeMa.
IIpumepsl IpKUX PE3YIIBTATOB.

14. COBpeMeHHHe MMOAXOJAbI K BpEMAPA3PCIIAOIHUM HCCIICAOBAHUSM.

AKTyaJTbHOCTh PEHTI'CHOBCKHX MCCIICJIOBAaHHI C BPEMEHHBIM pa3pelicHreM. Pa3Hbie BpeMEHHbBIC
MacmTaObl — pa3InYHbIC TPUMEHHMBIC METOJIBI. OcoOeHHOCTH  BpeMsipa3pelIaroIInx
TU(PPAKIMOHHBIX, CIIEKTPOCKOMHMUYECKUX U  (iayopecieHTHhIX u3MepeHuit. [loaxonsl K
UCCIIC/IOBAaHUIO MEUICHHBIX MPOIecCOB. [lOAXOABI K HCCICIOBAHHIO OBICTPHIX IPOIECCOB.
[Toxxomel K HCCIEIOBaHUIO CBEpXOBICTPBIX mporeccoB (Pump-probe, JICD). OcobGennoctn
pealu3auuy  BPEMAPA3PEIIAOIINX  METOJIOB, MPUMEPbl AKCHEPUMEHTAIBHBIX  CTAHIUU
(crienManbHbIE ONITUYECKUE DJIEMEHTHI, ClIeUaIbHbIE AETEKTOPHI U T.1). [IpuMepsl mpoBeaeHHBIX
WCCIIEIOBAHUM.

15. KOFepeHTHOCTB CHUHXPOTPOHHOI'O U3JTYYCHUS U KOTCPCHTHBIC MCTO/BI.

[TonsiTe KorrepeHTHOCTH M3MydeHMs. [lonHas u yacTMYHas KOrepeHTHOCTb. KorepeHTHOCTh 1
CIIEKTpajbHas SAPKOCTh HCTOYHMKA CHHXPOTPOHHOTO W3y4yeHUs. JUIMHBI TPOJOJBHONW U
MOTIEPEYHON KOTE€PEHTHOCTH. ABTOKOPPENSLMOHHbIE (YHKIIMHM MEPBOrO M BTOPOTO MOPSIKA.
Crnexubl. YTJIOBOM pa3Mep CIEKJIOB M CTaTUCTHKAa MHTEHCHBHOCTH CIIEKJIOB. PeHTreHoBcKas
doToH-KOppenALoHHas — cnekTpockonus. KorepeHTHas nudpakuvoHHass BHU3yalu3alus.
[ITuxorpadus. [Ipumepsl HayuHBIX PE3yIbTATOB KOT€PEHTHBIX METOIOB.

16. IlepcniekTUBBI pa3BUTHsI CHHXPOTPOHHBIX HCcienoBaHui B Poccnn u B Mupe.

[TepcnieKTHBBI Pa3BUTHS HKCIIEPUMEHTATBHON HHPPACTPYKTYPBl CHHXPOTPOHHBIX M HEUTPOHHBIX
uccienoBanuil. OCHOBHBIE TPEH/IbI PA3BUTHS CUHXPOTPOHHBIX U HEUTPOHHBIX MCCIEAOBAHUHN B
mupe. IlepcnexktuBbl pa3zButus nanamadra megascience. denepanbHas Hay4HO-TEXHHUYECKas
porpaMMa pa3BUTHUS CUHXPOTPOHHBIX M HEUTPOHHBIX HCCIENOBAaHUN M MHPPACTPYKTYpHl Ha
2019-2027 ronel.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

ConunoJiorust

Heab AMCHUNIMHBI:

- ¢opmupoBaHrue y OYIAyIUX CHICIHATUCTOB IIEIIOCTHOTO TMpeAcTaBiIeHUss 00 o0O0IIecTse,
TEHJICHLUAX €ro Pa3BUTHUs, JMHAMHUKE COLMAIbHBIX SIBJICHUH M MPOILIECCOB, MECTa U POJIHU
YeJIOBeKa B COBPEMEHHOM OOIIECTBE. 3HAKOMCTBO C Pa3IUYHBIMU KOHIEMIUSAMHA COBPEMEHHOM
00IIECTBOBETYECKOM MBICIIA TTO3BOJIUT COPMUPOBATH KOHCTPYKTHUBHBIN IMOIXOJ K OCBOCHHIO
OKPY’KaIOIIIer0 MUpa, YMEHHE OTBEUATh HA HEMPOCTHIE BBI30BBI COLIMAIILHOW CpPEe/bl, HAKOMUTh
MO3UTUBHBIA COLMATBHBIA OMBIT, KOTOPBIA IOMOXET B Oyaymed mpodecCHOHATBHON
JIeSATeTLHOCTH.

3agauyd AUCHUILINHBI:

- IOHUMATh POJIb HAYKHW B Pa3BUTHU HUBUJIU3allUH, COOTHOIICHUC HAYKH U TCXHUKH U CBA3AHHBIC
C HUMH COBPCMCHHBIC COINAJIbHBIC 1 9TUYCCKUC HpO6H€MbI;

- BBIIBUTH MUPOBO33PCHYCCKOC U MCTOAOJIOIrHYCCKOC COACPIKAHUEC OCHOBHBIX COIMMOJIOTHYCCKUX
KaTel"OpI/Iﬁ W IIPUHOUIIOB;

- IOHUMAThb 3aKOHOMEPHOCTHU PA3BUTHA O6HICCTBa " POJIb JIMYHOCTH B PAa3BUTHUU 06HIGCTBCHHI)IX
mponecCoB;

- BJIaACTh IMIpUEMaMH BCACHUA TUCKYCCUH, ITOJICMUKHA, AHUAJIOTa.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- OCHOBHBIE COLIMOJIOTUYECKUE TIOHATHUS;

- CTPYKTYPY COLIMOJIOIMYECKOTrO 3HAHMS,

- OCHOBBI CI)YHKHI/IOHI/IPOBEIHI/U{ 06H1€CTBa M €T0 COOMUAJIbHBIX HHCTUTYTOB,

- CUCTEMY POJIEH U CTAaTyCOB;

- TUIIBI U BUJIbI COMUAJIBHBIX T'PYIIIT U opraHmauHﬁ;

- TEOPHIO U IPAKTUKY COLMATIBHBIX KOH(IUKTOB;

- TCOPUIO JIMYHOCTH U MPAKTUKY CONHUAIIN3AlUN, CYIITHOCTL BJIACTU U TOCYHapCTBa,



- TCHACHI WU pa3BUTUA MUPOBBIX IIPOLECCOB;

- OCHOBHBIC TCHACHIMU PAa3BUTUA MUPOBLIX IIPOLECCOB.

yMeTb:

- IIPpUHUMATDb COOCTBEHHEIE pE€UICHUA B paMKax CcBOCH HpO(bCCCHOHaHBHOﬁ KOMIICTCHIIUU B
CTaHOAPTHBIX U HECTAHAAPTHBIX CUTyallUAX, OCHOBAHHBIX HaA OCO3HAHHOM JIMYHOM BBI60pC;

- HOPaKTHYCCKHU IMPUMCHATH IIOJIYUCHHBIC COLHUOJIOTHUYCCKUC 3HAHUA B HpO(bGCCPIOHEUIBHOfI
ACATCIIBHOCTH, B MC)KIIMYHOCTHBIX OTHOIICHUAX

- NIOHMMAaTh 3aKOHOMCPHOCTHU Pa3BUTHUA O6H.[CCTBa, rocyaapCTtBa, JUIYHOCTHU, MCCTO YCJIOBCKA B
HCTOPHUYCCKOM IIPOLCCCEC,

- AHAJIM3UPOBATh N OUCHHUBATH COLNATIbHYIO I/IH(I)OpMaI_[I/IIO;

- INIAHUPOBATh U OCYHICCTBJIATE CBOIO ACATCIIbHOCTD C YYETOM PE3YJIbTATOB 3TOI'0 aHAJIM3Aa.

BJIa/1eTh:
- HaBBIKAMU aHAJIM3a U CUCTEMATU3AIMU COLIMAIbHON PEAIbHOCTH;

- HaBbIKAMH KOMIICTCHTHOH OLICHKM YPOBHS IMOJYy4aeMOH  COIMAIbHO-TOJUTUYCCKON
nHpopmanuu;

- HaBbIKaMX CaMOKOHTPOJIA U CAMOOILICHKU COOCTBEHHOM KOMIICTCHIIMH, O6HI€HI/I$I.

Tembl U pa3ensl Kypca:
1. Kynerypa.

[Tonstre kynbTypbl. CUMBOIMYecKass mpupoia KyiabTypbl. CTpykTypa KynbTyphl. uHammuka
KynbTypbl. CollMaabHO-UCTOpUYECKass TUMONOTHS KylbTyp. CollnanbHble (YHKIHMH KYIbTYpBHI.
S3bIK, uaeanbl, BEPOBAaHMsI, 3HAHUS, HOPMBI, IEHHOCTH — COLMOKYIbTYPHBIE DETYJSTHUBBI
COLIMANIFHBIX B3aMMOJEHCTBHI. MecTo U posib KyIbTyphl B CTAHOBIICHUH, (PYHKIIMOHUPOBAHUU U
pPa3BUTUHU UCTOPUYECKU KOHKPETHBIX 00mecTB. [loHATHE cOIMaNbHOTrO pa3BUTHS, €TO0 OCHOBHBIC
dakropel. Teopun pa3BuTusi oOmiecTBa: (QOPMANMOHHBI W UBUIM3AIUOHHBIN TMOIXOIBI.
CommanbHeiii porpecc u ero kpurepuu. Ilonstue monepumusarmu. CBoeoOpasue MpoIeccoB
monepHu3anuu B Poccun. TpaaunmoHHOe, WHAYCTpUAIbHOE U  IMOCTHHIYCTPHAIBHOE
(nadopmaronHoe) odmiecTBo. [Mobanu3aus COBpeMEHHOM KU3HU: TTPOOIEMBbI, TPOTUBOPEUHS
U TIEpCIIEKTUBEI. B3rms B Oymymiee.

2. JINYHOCTD.

[Tonstre nuunoctu. OCBOCHHUE KYJBbTYPBI — MC€pPa YCIIOBCYCCKOI'O B UCIIOBCKC. CaMopeanI/BaumI,
CaMOYTBCPKACHUC U CaAMOACATCIIBHOCTL — 0a3oBbIe YCPThl JIMYHOCTH. OcobeHHOCTH
COOUOJIOTHYCCKOro ImoaxoJda K JHYHOCTH. MaKpo U MHKPOCOHHOJIOTHYCCKHUC KOHIOCIIIUN
JIUMYHOCTH. CprKTypa JIMYHOCTH U IICUXHKA. B3aMMOOTHOIIIEHNS TUYHOCTH U 06H_[CCTBa. Ponesas
JUCTaHIIUA U np06neMa UACHTUYHOCTH. Conmonornueckue M IICHXOJIOTMYECKHUE THUIIOJIOTHH
JIUMYHOCTH.



3. Hayka.

[Tonsitue Hayku. OCHOBHBIE YEpPThl U IpU3HAKU Hayku. OyHKIMM Hayku. CTpyKTypa Hay4yHOTO
[O3HAHMS. DTalbl CTAHOBJIECHUSI U Pa3BUTUS HAyUHBIX 3HaHUM. COLMOIOrUs HAyKH.

4. OO011ecTBO KaK CUCTEMA.

[Tonsatue counanbHoro aercrBusa. Teopust T.Ilapconca. DakTopel, TOPOKAAOIIME COLUATBHOE
neiictBue. CouManbHble B3aUMOJICHCTBUS U COLMAJIBHBIE OTHOILEHUS: pPa3INinsl, B3aUMOCBSI3U U
B3auMorniepexoipl. CTpyKTypHBIH (yHKIMOHATU3M 00 oOmiecTBe Kak IIeIOCTHOW CHCTEME.
IlonsTue conumanbHOM cucTeMsbl. IIpu3HaKM M CTPYKTypa COLMAIbHOM CHUCTEMBL. THIIBI
COLIMAJIbHBIX CUCTEM. ['oCy1apcTBO 1 0OILIECTBO.

5. COBpeMeHHaﬂ COMOJIOTUS KaK HayKa.

Conumonornyeckoe 3HaHue M «3ApaBblii cMbICT». OOBEKT U mpeamer counuonioruu. KirodeBbie
IIOHATHUA COILIMOJIOTHH. ypOBHI/I U CTPYKTYypa COOHUOJIOTHYCCKOI'0 3HAHUA. MI/IKpOCOL[I/IOJIOFI/ISI n
MaKpoCoIuoJorus. Teopuu «cpeHero ypoBHs». «OTpaciieBbie)» COIUOIOTUYECKUE JUCITUILTAHBL
DOMIUpPUYECKOE COIMOJIOTHYECKOe HuccienoBanue. Conmonornyeckas Hayka ¥ COLMalbHas
npakTtuka. CBSA3b COLIMOJIOTUU C JIPYTMMU Haykamu 00 oOmiectBe W yenoBeke. Coluoaorus u
9KOHOMHYCCKUC HAYKU.

6. Conmanu3anus.

[Tonstue conmanuzanun. OCHOBHBIE (aKTOPHl pa3BUTHS JTMYHOCTH. CTaHOBICHHE COIMATBHOTO
«SI». Counanmaum[ H )KU3HCHHBIC HUKIJIBL: I€TCTBO, FOHOCTD, 3PCIIOCTH U CTAPOCTh. HepBI/ILIHaH u
BTOpHUYHaA ColMain3ainus. ATeHTH U HHCTUTYTHI COLlMaJIM3alnu. Mexanuszmel conuaJin3alinu.
MecTo U poJib CEMbH, IIKOJIBI U CPEICTB MAacCOBOW MH(OPMAIIUN B MPOLECCE COIUATU3AIIH.
Oo6mee pasputne U npodeccnoHam3anys B Beiciiei mkose. Conuanu3anis 1 HHKYJIBTYpaIus.
Jecormanu3anus u pecounanuianusi. Kpocc-KynbTypHOE H3MEpEHHE COLUATU3AIINH.

7. CounanbHas cTpaTU(UKaLns 1 MOOUIBHOCTb.

[ToHsATHE COLMANBEHO-KIACCOBOW CTPYKTYPHI. | €TepOreHHOCTh M COIMAIbHOE HEPABEHCTBO Kak
0a30BbIE XapaKTEpUCTUKHU oO11ecTBa. Mcropudyeckue TUIBI COLIMATIBHOTO PACcCIOEHHs — paOCTBO,
KacCTBl, COCIIOBUS, Kiacchl. [IoHsATHE corManbHON cTpaTu(UKAIINH, €€ MOICITIH U THITH, OCHOBaHHE
U usMepeHus. BrnactByromas snuta. Ctabunusupyromas pojib CpeqHero kiacca. benHocts u
Huniera. ColManbHO-KJIACCOBasi CTPYKTypa COBPEMEHHOro poccuiickoro obmiectsa. [lonsatue
COLIMAJIbHOW MOOUIIBHOCTH, €€ Pa3HOBUAHOCTH U CITIOCOOBI OCYIIIECTBIICHUSI.

8. COI_[I/IaJ'IbHBIC HWHCTUTYTBI U COLHAJIBHBIC 06H_IHOCTI/I.

WNHcTuTynmanu3anyss COUMAaJIbHONW JKM3HU. IloHATHME cONManbHOrO MHCTUTYyTAa. THIIONOrus
COLIMAIBHBIX MHCTUTYTOB. DyHIAMEHTAIBHBIE COLMAIBHBIE WHCTUTYTHI. SIBHBIC M JIATCHTHBIE
(GyHKIIMM coLMaibHBIX MHCTUTYTOB. Teopus P.Meprona. /{nanexkTuueckas B3aMMOCBSI3aHHOCTb
COLIMAJIbHBIX MHCTUTYTOB B TpaHUIAX COIHaIbHOTo 1enoro. Cembs kak 0a30BbIH MHCTUTYT
oOuiectBa. [loHsTHEe M TUnosOrUs couuanabHbIX oOmHOcTe. Teopuss @.Tennuca. MaccoBbie
oburHocTH. OcOOEHHOCTH ATHUYECKUX 001IHOCTel. [ToHsATHE conranbHOM rpynmnbl. [lepBuuHbie n
BTOPUYHBIE TPyNIbl. Masble rPpyIIIbl U X XapaKTEPUCTHKA.

9. COI_[I/IaJ'ILHBIC OopraHu3alvv 1 HpO6HCMa BJIaCTH.

ConuanbHble OpraHu3aluy 1 X pa3HOBUAHOCTH. Llenu, cpeacTBa u cnocoObl CTPYKTYpUPOBaHUS
opranuzaiuii. @opmainbHas U HedopMaibHas CTPYKTypbl B opranuzanuu. OcoOGeHHOCTH
00pa3oBaTeNbHBIX W HMCCIENOBATEIbCKUX opraHu3anuii Biacte kak (eHOMEH colmalbHON



KU3HH, €€ pacnpeerncHue B oomiecTse. «Bomis kK BIacTu» U caMopeayin3aiiys JIHYHOCTH. BiacTh
U COIMAIIbHOE HEPaBEHCTBO. B3anMOKOHBepTanus BIIACTH, OOraTcTBa W MpecTHXa. Bmacte u
couuaiibHoe ympasiieHue. IlosuTuka ©M mnojauThyeckas BiACTb. [IOBBIIEHHBIA JUHAMHU3M
COIMATILHBIX MPOIIECCOB — XapaKTepHas YepTa COBPEMEHHOCTH, €T0 UCTOKH U BEAyIIHe (DaKTOPHI.
Buasl comuanpHpix u3MeHeHuH. ColMaibHBIE JBHJKEHHS, WX THIIBI M JKHU3HEHHBIE IIMKIIBI.
[TonsiTre, MpUYMHBI ¥ (HYHKIIUU COIUAIBHBIX KOHPIHMKTOB. CrOCOOBI pa3penieHus COMMATbHBIX
KOH(IMKTOB. KOH(JIMKTHI B TOCTCOBETCKOM OOIIIECTBE.

10. CormuanbHble CTaTyChI U POJIU.

UenoBedeckuii MHAUBH]I KaK CyOBEKT U 00BEKT COITMAIBHBIX OTHOIIEHHH. OCHOBAHUS U KPUTEPUU
pa3UyYeHUsl COLMAIBHBIX MO3ULIMK HMHAUBUAOB. COLMAIBHBIA CTaTyC, €ro pPa3sHOBUIHOCTH.
[TonsTHE COLMANbHOM POJIK, €€ TPAKTOBKA B MAKPO M MUKPOCOLMOJIOrUH. B3anmMoCBA3aHHOCTH
cTaryca u ponu. PoneBoe moBeneHHE, pOJIeBOE HANpsDKeHUE U posieBod KOHGIUMKT. [loHsaThe
anomun. KoHpOpMHU3M U CBHAHTHOE.

11. CtaHOBJIEHHE COLIUOJIOTHH.

[Ipenmocbuiku u (akTopsl yTBepkaeHUs conuonorun B XIX cronerun. Bo3HukHOBeHHe
cormosiornueckoro 3HaHus (O. Kont, I. Cnencep). Coumonoruueckue B3rsaasl K. Mapkca.
Commonorust  D.[lropkreiima.  «llonumaromass  coumonorusi»  M.Bebepa. Ocobennoctu
¢opmupoBanus couuosorun B Poccum, ee ocHoBHble HampaiaeHus. I1.CopokuH.
Conmonornyeckass Mbiciib B XX cronerud. [lpouecc mpeBpaiieHuss COLMOJIOTHM B
aKaJEMHUUYECKYI0 HayKy. YTBEpXKIECHHUE SMIUPUUYECKUX METOAOB. [IpuMeHeHHe SMIUPUUECKUX
METO/IOB B 3KOHOMHKE U YIIPABJICHUU.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (PU3HKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

CrarucTuyeckasi puzuka

Heab AMCHUNIMHBI:

- TO3HAKOMHUTH CTYICHTOB C 3aKOHOMEPHOCTSIMHU, UMEIOIIMUMUCI B MAKPOCKOIIMYECKUX CUCTEMAX
¢ OOJIBIITUM YHKCJIOM YACTHI], KaK KJIACCHYECKHX, TAK U KBAHTOBBIX, a TAKXKE C METOAAMH, KOTOPBIC
MPUMEHSIOTCS B CTAaTHCTHYECKOW (DU3WKE JUIsl OMMCAaHUSI CBOWCTB Takux cucreM. IIpu stom
CUCTEMBI U3 OOJIBIIIOTO YKCIIA YaCTHII OYIYT pacCMAaTPUBATHCS, TJIABHBIM 00pa3oM, B COCTOSTHUU
CTaTHCTUYECKOro paBHOBecus. HeOounblnas yacth Kypca OyneT MOCBSIIEHA HW3YYEHHIO OCHOB
HEPABHOBECHOW CTATUCTUYECKON MEXAHUKHU.

3agauyd AUCHUILINHBI:

- HAY4YUTb CTYACHTOB, UCXOAS U3 MI/IKPOCKOHI/I‘-IGCKOI\/JI MOACIIN CTPOCHUA BCIICCTBA, IMOJIb3YACH
METOJaMH CTaTUCTUYCCKON (1)I/I3I/IKI/I, pacCuUUThIBATh CBOMCTBaA MAaKpPOCKOIMUYCCKHUX CUCTCM, TAKHC
KaK YpaBHCHHC COCTOAHUSA, TCINIOEMKOCTb, MArHUTHAA U JUBJICKTPUUICCKUE BOCIIPUUMYINBOCTHU U

IpyTHe.

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

- OCHOBHBIE pacTpeeleHUusI B CTATUCTHUYECKOM TEPMOJUHAMUKEKIACCUYECKUX W KBAHTOBBIX
CUCTEM, COJepXallux OONbIIOe YHCIO YacTUIl: MHKPOKAHOHUYECKOE pachpeselieHue,
KaHOHHU4YecKoe pactpeneneHue ['md60ca ¢ MOCTOSHHBIM YMCIOM YacTHUll U pacipenenenue [ nd0ca
C MEPEMEHHBIM YHCIOM 4YaCTUL, a TaKX€ YCIOBHUS, MNPHU KOTOPBIX PEATU3YIOTCS JaHHbBIE
pacnpeneneHus;

- CTaTUCTHUYCCKHEC OINPCACICHHUA OHTPONHWU I MHUKPOKAHOHHYECKOIO W KAaHOHHUYCCKOI'O
pacnpeneneHuit;

- OCHOBHBIC TCPMOANHAMHWYCCKHUEC HCPABCHCTBA,

- OIPCACIICHUA XUMHUYCCKOI'O IOTCHHOHATIA B CUCTEMaX C HNCPECMCHHBIM YUCIIOM YaCTUIl IJId
Pa3JIMIHBIX TCPMOJANHAMUYCCKUX IMOTCHIIUAIIOB,

- KpUTEPHUH BBIPOXKACHUS U HI€aIbHOCTH (hepMU-Ta3a,
- OCHOBHBIE OCOOCHHOCTH SIBJICHUsI 603e-KOHICHCAIlNH B HieaTIbHOMO03e-Tase;

- YCIIOBUSI, TIPH KOTOPBIX epMH- U 003€-CTATUCTUKH MIEPEXOIIT B OOJBIIMAHOBCKYIO CTATHCTHKY;



- CHMMETPHITHBIC CBOMCTBA BOJHOBBIX (D)YHKIIUI CHCTEM TOXKICCTBEHHBIX YAaCTHII, OMTMChIBAEMbBIX
dbepmu- u 603e-CTAaTHCTUKAMH,

- 0COOEHHOCTH moJaxoaa K OIMMCaHuro CBOMCTB KBaHTOBBIX CHCTEM B3aUMOJCCTBYIOIINX HaCTHUI] C
IIOMOIIBIO A3BIKA KBA3MYaCTHIL,

- o0Iue mpencTaBieHuss 0 MUKPOCKOITMYECKOW Teopuu cBepxmpoBoaumoctubapanna-Kymepa-
Ipuddepa;

- OCHOBHbBIE TIOJOXKEHUs Teopuu (azoBeix mnepexonoB llpoma Jlammay ©Ha mnpumepe
(eHOMEHOIOTUYECKOI TEOpUH CBepXIpoBoauMocTy I nH30ypra-Jlannay;

- 0o0lIue MpeiCcTaBlieHUs O CTAalMOHApHOM M HecTauuoHapHoM 3(ddexrax/[xo3edcoHa u ux
MPUMEHEHUU JJI CO3JaHUsI CBEPXIIPOBOISAIINX KBAHTOBBIX HHTEP(HEPOMETPOB;

- OCOOCHHOCTH MOJXO/A K OINMCAHUI0 HEPABHOBECHBIX IIPOLIECCOB C IIOMOIIBIO KUHETUYECKOTO
ypaBHeHHs bonbliMaHa 1 ypaBHEHUs1 KWHeTHYecKoro Oananca [laynu.

yMeThb:

- HAXOIWTh CPEIHUE 3HAYCHHUS (DU3MUCCKUX HM3MEPSCMBbIX BEIMYHUH C TMOMOMIBIO (DYHKIIHH
pacnpenesieHusl B KIIACCUYECKOW CTaTUCTUKE M C MOMOLIBI0 MATPHUIIbI IUIOTHOCTH B KBAHTOBOM
CTaTHUCTHKE;

- BBIYUCIIATE CTATUCTUYCCKHUEC CYMMBI JISI UACAIIBHOI'O OJHOATOMHOTI'O I'a3a, ra3a IBYXadTOMHBIX
MOJICKYJI, HACATIbHBIX KBAHTOBBIX (i)epMI/I' u 603€-F830B;

- HaxXOJuTh TEMIIEPATYpPHYIO 3aBUCHMOCTb KOJeOaTeIbHOW U BpaLIaTEIbHOM TEIIOEMKOCTEH
JIBYyXaTOMHOTI'O T'a3a MOJIEKYJI, COCTOSAIIUX KaK U3 Pa3HbIX, TaK U U3 OJIMHAKOBBIX aTOMOB;

- BBIBOAUTH TCPMOJUHAMUYCCKUE COOTHOIICHUSA UIA ABYXYPOBHCBBIX CUCTCM,

- BBIYUCIATH (DIYKTyaluu (PU3MUYECKUX H3MEPSEMBIX BEJIWYHH B TEPMOJAWHAMHUYECKOW TEOPUHU
GykTyanmii;

- HaxXOJWUTb BBIPAXKCHUA JIA CBO60}1HOI>'I OHCpPIrur, XHMHUUYCCKOTO IOTCHIHAIA, JHCPIUH,
TCIINIOEMKOCTHU, YpaBHCHHA COCTOSHUSA HACAIBHOI'O KJIACCHYCECKOI'O 6OJILL[M8.HOBCKOFO rasa u
nacaJIbHbIX KBAHTOBBIX (l)epMI/I' n 603e-ra303;

- HaxXOJUTh TEMIIEPATYPHYIO 3aBUCUMOCTh HAMArHWYEHHOCTH U MAarHUTHOW BOCIPUAMYMBOCTH
KJIACCUYECKOT0 MJICAIBHOTO I'a3a MATHUTHBIX JUIIOJEH M KBAaHTOBOI'O ra3a aTOMOB, MMEOIIMX
OpOUTATBHBIN M CIIMHOBBIA MOMEHTHI,

- BBIYUCIIATh MapaMariuTHYXO U JUAMarHuTHYIO BOCOIPUHUMYHUBOCTH HUACAJILHOI'0 3JICKTPOHHOT'O
bepmu-rasa;
- HAXOJWUTh TEMIIEPATYPHYIO 3aBUCUMOCTh HAMarHMYEHHOCTH U MArHUTHON BOCHPHUMMYUBOCTH

(I)eppOMaFHeTI/IKa B Mojienu M3unra B HpI/I6J'II/I)KeHI/II/I METOJa CaMOCOTJIaCOBaAHHOI'O ITOJIA,

- HAaXOJUTh TEMIIEPATYPHYIO 3aBHUCHMOCTH KOJeOATEIhbHOW TEIIOEMKOCTH KPHCTAJUTHUECKOMN
pemieTky B Mojienu [lebast;

- ONHUCHIBaTh TEPMOJUHAMUYECKHE CBOMCTBA CBEpPXIPOBOMASIIETO COCTOSHUS B MOJETH
['mu36ypra-Jlannay;



- HaxOJUTb BEIWYMHBI TEPMOJMHAMUYECKOTO KPUTHYECKOTO MArHUTHOTO MO UL
CBEPXIIPOBOJHUKOB | poa ¥ BEIMYMHBI HUKHETO U BEPXHETO KPUTUYECKUX MAarHUTHBIX I10JIEN B
ceepxnpoBogHukax Il pona;

- BBIYUCIATH Bl]-IpUOMIDKEHNH KUHETHYeCKHe KO3()(DUIMEHTHI BBIPOKACHHOTO 3JIEKTPOHHOTO
rasa B METallic;

- pewmaThb ypaBHEHHE KUHeTHueckoro Oamanca Ilaynmu ans ABYyXypOBHEBOM U n-ypOBHEBOM
CUCTEMBI.

BJIA/IETh:
- OCHOBHBIMHU METOJAMH CTaTUCTHUECKON PU3NKH — MeTOA0M aHcambieit ['nboca;
- MECTOAOM BBIYUCJICHUA CpeI[HI/IX BCJIIMYHH C ITIOMOIIBIO ManI/II_ILI IIJIOTHOCTH,

- METOZOM BTOPHYHOI'O KBAHTOBAHUS;

- MetonoM (pyaknmoHana I'mu3Oypra-Jlanmgay nns (GeHOMEHOJIOTHYECKOTO OMUCAHUST (a30BBIX
Nepexo0B BTOPOTO poJia Ha MIPUMEPE CBEPXIPOBO/IAIIETO IIEPEX0/1a;

- MCTOOOM CaMOCOIJIaCOBAHHOTI'O ITOJIA OJ1d CUCTEM B3aHMOﬂeﬁCTBy10HIHX HaCTull,

- IPOCTEHUIIMMHM METOJAMM OIMCAHUs HEPABHOBECHBIX SBJICHUN C ITOMOILBI) KHHETUYECKOIO
ypaBHeHus bonbiiMaHa v ypaBHeHUs! KUHeTH4ecKoro Oananca [laymnu.

TeMbI U pa3jeiibl Kypca:
1. UneanbHbIe rasbl.

WNneanbHblii onHOaTOMHBIN Ta3. Pacnpenenenue Makcsemna—bonsimana. TepMoguHaMuiecKkue
CBOICTBa IBYXYPOBHEBHIX CUCTEeM. BHyTpeHHHE cTeneHu CBOOOIbI aTOMOB U MOJIEKYI.

BpamarensHas u kosebarenpHas TEIUIOEMKOCTh ra3a W3 JBYXaTOMHBIX MoOJeKkys. Brushue
CIIMHOB sI/Iep Ha TEeMIEepaTypHYIO 3aBUCUMOCTb TEIUIOEMKOCTH OPTO- M IMapaBoJOpOja. 3aKOH
paBHOpacIpeleIeHHUS.

Bonbmioit craructuueckuit ancam6nb ais pepmu- u 0o3ze-raza. Pacnpenenenne @epmu—/Iupaka
u bose—-Onnmrelina. [lepexon k pacnpenenenuro bonpimana.

CuMMeTpHs BOTHOBBIX (DYHKIIMI CUCTEM, COCTOSIINX U3 OOJBIIOr0 KOJIMYECTBA TOXKIECTBEHHBIX
yacTull. MeTo BTOPHYHOTO KBaHTOBaHMsI. BRIpOXKICHHBIN HeanbHbIN (epMu-ra3. XUMHUUECKUN
MOTEHIMAN, MIOTHOCTh COCTOSIHUM Ha MNOBEPXHOCTH DepMH, TEIUIOEMKOCTH 3JIEKTPOHOB B
MeTaJljie. Y paBHEHUE COCTOSIHUS, CIIydall HU3KUX TEMIIEPATYpP, BBICOKUX INIOTHOCTENW M BBICOKHX
TeMIlepaTyp, MajibIx IioTHocTel. [Tapamarnernsm [laynu n nnamarnerusm Jlangay.

Konnencauust boze-DitHmreitHa. XUMHUYECKHII TOTEHIMAN, TEIUIOEMKOCTh W YpaBHEHUE
COCTOSTHHS HAcaIbHOr0 003e-ra3za. oHOHBI U MoeIb JleOast.

2. HewnpneanbHble KBAHTOBBIC T'a3kl.



['mnotesa kBa3uyacTuil. DJIEMEHTapHbIC BO30YKICHHS B HaeaabHOM (pepmu-raze. HemaeanbHbIi
depMmu-ra3 co cnabbIM npuTsHKeHHEM. 3a1a4da Kynepa o CBsI3aHHOM COCTOSHUM JIBYX 3JIEKTPOHOB
Haja (epMu-noBepxHocThio. ['amMunbronnan moxenu bapnmna—Kynepa—Illpuddepa u cnexrp
BO30Y)XJICHHI B CBEPXMPOBOAHUKAX. DYHKIUS pacHpeeNIeH s YaCTHII IO cOCTOSHUAM. CKauok
TEIVIOEMKOCTH W TEPMOAMHAMUYECKOE KPUTHUYECKOE Ioyie B (DEHOMEHOJIOTHYECKOH TeopHH
cBepxnpoBoaumoctu I ua3dypra—Jlangay. [lapamerp nopsiaka, GurykTyanuu napameTpa nopsiika.
OrpannyeHus Ha TPUMEHHUMOCTh Teopuu ¢a3oBbix nepexonoB Il poxa Jlangay. KBantoBanue
MarHMTHOIO MOTOKa B cBepxmnpoBoaHukax. CeepxnpoBoguuku I u Il poga. CraumonapHslil u
HecTamoHapHbIit d3pdexTs [xo3edcona. CBepXmpoBoasIIre KBaHTOBbIE HHTEP(HEPOMETPHI.

3. OCHOBBI KHHETUYECKOU TEOPUH.

Kunetnka OonblMaHOBCKOTO Ta3za. DyHKuus pacnpezeneHus. YpaBHEHUE IepeHoca
Bonbimana u o6macts ero npumenumoctu. H-reopema bonpiimana, napagokcsl "oopatuMoctu" u
"Bo3Bpara". YpaBuenue bonbiimana B [1-pubnmkeHun 1 6€3 ydera CTOJIKHOBEHUH. YpaBHEHUE
BnacoBa—Jlanmay. Kunernueckue ko3 hUIIMEHTHI METAILIA.

DEHOMEHOJIOTUYECKOE  OMHCAaHHE HEPaBHOBECHBIX MpoleccoB. [IpuHmum cummeTrpuun
KuHeTndeckux kodpduumentos OHcarepa. YpaBHeHHE KHHETHUYeCcKoro Oananca [laymu.

4. OCHOBBI CTATUCTHYECKOMN TCPMOAUHAMUKHU.

BeposiTHOCTHOE OnmMcaHue TUHAMUYECKOIO COCTOSIHUS CHUCTEM, COAEpXKAIIUX OOJbIIOE YUCIIO
yactull. Meton ancamOnei. DyHKIUs pacnpeiesieHuss U pPaBHOBECHAs MaTpHIla TUIOTHOCTH.
MukpokaHoHuueckoe pacnpenesnenue. CTaTUCTHUECKOE OIpeAeeHUue SHTponuu. BriBon
TCPMOANHAMHWYCCKUX COOTHOIIECHHUH B MHUKPOKaAaHOHUYCCKOM pAaCHpCACICHUH.

Kanonmuueckoe pacnpenenenue ['n66ca. Cratuctudeckas cymMMma. BprdmcieHHE OCHOBHBIX
TEPMOJMHAMHYECKUX BETUYHMH, TEPMOJUHAMUYECKHE TMOTeHIHa bl. DIyKkTyaluu O>HEPruu B
KaHOHUYECKOM paclpefeieHud. OKBHBAJIEHTHOCTh KAHOHHYECKOTO M MHUKPOKaHOHHYECKOTO
aHcaMOJIei.

CucreMbl ¢ MEPEMEHHBIM YHCIIOM YacTHIll, OOJIbIIOW KaHOHMYECKUH aHcamOib. DiaykTyauuu
YyHhClla YacTULl, JKBHUBAJEHTHOCTh OOJBIIOrO KaHOHMYECKOro aHCamOiIs M KaHOHHYECKOTO
aHcam6Oms. TepmomHaMuyecKkre HepaBeHCTBA. TepMoJuHaMUUecKast Teopus QIyKTyarui.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3HKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

Teopusi aArOpuTMOB

Heab AMCHUNIMHBI:

- U3y4eHHE OCHOBHBIX AJTOPUTMOB M MHCTPYMEHTAJIBHBIX CPEICTB Ui YMCIEHHOTO pEIICHUs
du3nueckux 3amad.

3agauu AMCUUIIINHBIL:

- UI3YUCHHUC OCHOBHBIX MCTOJOB U AJITOPUTMOB NPOBCACHUS YUCIICHHBIX PAaCUCTOB, H€O6XOZII/IMLIX
A1 MaTeMaTH4Y€CKOIro MOACIUPOBAHUA (1)I/I3I/I‘~I€CKI/IX mponeccoB, H3YUCHUC CTAaHAAPTHBIX
OMOIMOTEK MAaTEMATUUECKUX noAmnporpaMm Ui NpOBCACHUA YU CICHHBIX PACUCTOB,

- Pa3BHUTHC HAaBBLIKOB BbI60pa H TPHUMCHCHHA AACKBATHLIX YHCJICHHBIX MCTOIOB IJIA
MAaTCMAaTUYCCKOTI'O MOJCINPOBAHUA (1)I/I3I/I‘leCKI/IX MpouecCCoOB, pa3BUTUC HABBIKOB HMCIIOJIb30BAHHA
CTaHAapTHBIX OMOJIMOTEK MAaTEMaTUIECKUX IIporpamMmm;

- NpPUMEHEHUE 3HAHUHW M HaBBIKOB B OOJACTH YMCIEHHBIX METOJOB Ul MaTeMaTH4YECKOro
MOJICITUPOBAHMS (PU3UIECKUX MPOLECCOB U CO3/IaHMS 3aKOHUYSHHBIX MTPOrpaMM U OMOIHOTEK st
pelIeHNs] KOHKPETHBIX (PU3NYECKUX 3a/1a4.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCIHUIJIMHE (MOIYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOIKHBI
3HATh:

- QJNTOPUTMBI YMCJIEHHOI'O PEIICHHsS OCHOBHBIX 33Jad MaTeMaTHMYeCKOTo aHaiu3a (YUCIIEHHOE
muddepeHIMpOBaHNE U WHTErPUPOBAHUE, WHTEPIONSILMS, PEUIEHHE CHUCTEM OOBIKHOBEHHBIX
mubdepeHIMaNbHbIX ypaBHEHUN) W JIMHEWHON anreOpbl (pelieHHe CUCTEM JIMHEWHBIX
anreOpandyeckux ypaBHEHMH, HAaXOXJAEHHE COOCTBEHHBIX 3HAUE€HUN U COOCTBEHHBIX BEKTOPOB
MaTpuLl);

- OCHOBBI OJHOT'O UJIM HECKOJIBKHUX aJITOPUTMHUYCCKUX A3BIKOB ITPOTrPaMMHUPOBAHUS;

- NCPCUCHb U Q)YHKHHOHELHBHOCTB COBPEMEHHBIX onobIMoTEK nmporpamMm JJjisi MaTeMaTUYCCKUX
pacyeToB.

yMeThb:

- p33pa6aTI)IBaTI) 3aKOHYCHHBIC ITPpOTpaMMbl Ha OJJTHOM U3 SA3BIKOB BEICOKOT'O YPOBHS,



- HCIIOJIb30BATh CYIIECTBYIOIINE OMOTUOTEKH MOANPOTrPaMM ISl MAaTEMaTHYECKHX PacyeToB;

- HOPUMCHATHL BCC IMCPCUUCIICHHBLIC HABBIKW I YHUCICHHOI'0O MOACIUPOBAHUA (I)I/I3I/I‘-IGCKI/IX
mponecCoB;

- BU3YQJIU3UPOBATh PE3YIbTAThl PACUETOB C IOCTPOCHUEM JIBYXMEPHBIX U TPEXMEPHBIX rpaUKOB;

- YUTATh U IOHUMATh TEXHUYECKYIO JOKYMEHTAMIO K IPOrPaMMHBIM IIPOAYKTaM, B TOM YHCJIEC Ha
AHTJIUUCKOM SI3BIKE.

BJIAJETh:

- OJIHUM WJIM HECKOJIBKUMH COBPEMEHHBIMH S3bIKaMU IPOTPAMMHUPOBAHHS U METOIAMH CO3IaHUs
OporpaMM C IMOMOIIBIO COBPEMEHHBIX CPEJACTB WX HAMMCAHUSA W OTIAJKH, B TOM YHUCIE C
UCTIOJIb30BAHUEM CTOPOHHUX OMOIHNOTEK;

- KaKOH-JIH00 nporpaMMoﬁ JJI HaquOﬁ BU3YyaJIN3allUU JaHHBIX;

- HaBbIKaMM YCTAHOBKHM IIPHUKJIAAHOTO IIPOrpaMMHOI0 o0OecreueHus JJI1 MaTEMAaTHYCCKHUX
PacCuCTOB, BKIIIOYAasA KOMIIMJIAIHUIO M3 UCXOAHOI'O KOJd, B OIICPALMOHHBIX CHCTCMaxX ceMeicTBa
UNIX.

TeMbl U pa3jeiibl Kypca:
1. MeToabl BEIUUCIIEHUH.

1.1 IlpencraBieHue NEHCTBUTEIBHBIX 4ucen B kKommbiorTepe. Tumbl float, double u ommOku
okpyrienus. [IpuMepbl HEYCTOWYHMBBIX AITOPUTMOB U YYBCTBUTEIBHOCTH 3a7a4 K HaYaJIbHBIM
yCIOBHSM. Beruncnenus 3HaYeHUN QyHKINH.

1.2 Pemenne HenuHeWHbIX ypaBHeHHH. Meroasl Oucekunu, HbrOTOHA, CeKyIIMX.
JleiicTBUTENbHBIE U KOMIUIEKCHBIE KOPHU. OIIeHKa CXOIUMOCTH.

1.3 Wnrepnonsuus. MaTepnonauus noauHoMaMu. MHTepnonsuuoHHbIN nonuHoM Jlarpanika.
[Tpobnema annpokcuMaIy Npu ri106aabHON MOJTMHOMHUAIBHONW MHTEpIONAuK. MHTepnonanus
criaiiHaMu. I'paHUYHBIE YCIIOBYS, €CTECTBECHHBIE CILIANHBI.

1.4 Yucnennoe nuddepenuupoBanue. Cummerpuunbie Gopmynbl. OLieHKa ONTHMAaIbHOIO Il1ara
JUTSL 9UCIIeHHOTO qudhepeHnpoBaHus.

1.5 YucneHHoe pelieHHe CUCTeM OOBIKHOBEHHBIX IU((epeHINaNbHbIX ypaBHEHUNH. MeTosl
Pynre-Kyrtel um Apnamca, cxema npeaukTop-koppektop. OIleHKa JIOKalbHOM OIIMOKH
NpUOJIMKEHHOTO PELICHHUS.

1.6 UucnenHoe wuHTerpupoBaHue. MeToasl MNPAMOYTOJIBHUKOB, Tpanenuii n CuMIICOHa.
WNurerpupoBanne meronom ["aycca.

1.7 Pemienune cucteM HENMHEWHBIX ypaBHEHUN. ONITUMHU3ALHNS.

1.8 KpaeBas 3amaga 1ysi cucteM OOBIKHOBEHHBIX UG (hepeHIMaTbHbIX YpaBHeHHH. MeTon
CTPETBLOBbL.

1.9 Metonb! reHepannu ciaydanHbIX yncen. Metoasl MonTe-Kapio. Berancinenne MHOroMepHbIX
WHTErPAIIOB.



1.10 Beictpoe npeobpazoBanue Dypoe.

1.11 duddepenunanbhupie ypaBHEHHS B YaCTHBIX MPOM3BOJHBIX SJUTUITUYECKOTO THIA. MeTox
KOHEYHBIX pazHocTel. Pemenne ypasuenuii [lyaccona u Jlannaca.

2. IlpunoKeHus: YUCICHHBIX aJITOPUTMOB K PEIICHUIO (PU3MYECKHX 3a/1a4.

2.1  Omnpenenenue  XapakTepHbIX  MacmITa0OB  U3MEHEHUs  (PU3MYECKHX  BEJTUYMH.
«O0e3pa3MepuBaHue» YpPaBHEHUN, ONUCHIBAIOMINX (PU3HUECKHE 3aKOHOMEPHOCTH.

2.2 Henuneitnpie kojeOanus. OmnpeneneHrue 3aBUCUMOCTH IEPUOJAa OT aMIUTATYABI IS
AHTapPMOHUYECKOT'0 OCHUIUISATOpA.

2.3 JIBuxkeHue 3apsKeHHON YaCTHIIBI B CITA00HEOJHOPOITHOM MarHUTHOM 1oiie. [{peiid Beqymiero
LIEHTpa OPOUTHI.

2.4 Onpenenenue 3gdexTuBHOI Temnepatypsl Jlebas B KpucTasie.
2.5 CobOcTBEeHHBIC KOJICOAHUS B CHCTEMAX C HECKOJIBLKHUMH CTETICHSIMH CBOOOIBI.
2.6 MonenupoBanue QppakTaabHBIX CTPYKTYp. PocT Kpucramios.

2.7 MonenupoBaHUE pPE30HAHCA B CUCTEME JIBYX OCLUJUIATOPOB C HEIMHEMHON CBSA3bIO Ha
IIpUMeEpPE NPY>KMHHOTO MasiTHUKA.

2.8 3agaua Tpex Ten B HproToHOBOM MexaHuke. MojiennpoBaHue HUKINYECKUX OPOUT.
2.9 Anroputm Metpononuca, Mojaens M3unra.

2.10 Cxarue nzobpaxkenuit no anropurmy JPEG ¢ ucnonb3oBanueM ObicTporo npeoOpa3zoBaHUs
Dypse.

3. IlporpaMmsbl U OMOIMOTEKU AJIsi HAYUYHBIX U MH)KEHEPHBIX pacueToB.

3.1 Beaenue B mporpaMMHUpPOBAaHKE Ha SI3bIKE KOMaH/IHOTO HHTepnperaTopa shell.
3.2 Buzyanuzauus pe3ynbraTtoB MojuupoBanus. [Iporpamma Gnuplot.

3.3 Asromatu3zauus pazpadorku nporpamm. Komanga make. Coznanue Makefile.

3.4. bubnuorekn MaTeMaTHYeCKUX U cTatuctudeckux mnoxamporpamm NAG, IMSL, GSL,
Numerical Recipes, 6ubnanotexu uis 3aga4 iuHeitHo# anredpst BLAS 1 LAPACK

3.5 bubnuoteka /1 mapaienbHbIX BerancaeHnit MPL

4. UncneHHbIe METO/IbI TMHEHHOMN anreOphl.

4.1 Pemenue cucteMbl JUHEHHBIX ypaBHeHWU 1o [ayccy. BwiOop rimaBHOrO snmemeHTa st
MOBBIIIECHHS] YCTOWYUBOCTH aJITOpUTMA.

4.2 LU paznoxeHue MaTpuipl. PernieHune cUCTeM JMHEMHBIX ypaBHEHHUH ¢ momompio LU
pa3JIoKEHUs], BBIUMCIEHUE 00paTHOI MaTpPHUIIBI U ONpeeuTeNeil.



4.3 CoOcTBeHHBIC 3HAYCHHs] M COOCTBEHHBIE BEKTOpPHI Marpuil. CBOWCTBA CHUMMETPHUYHBIX,
SPMUTOBBIX, OPTOrOHAJIBHBIX U YHUTAPHBIX MATPHII.

4.4 HaxoxaeHne cOOCTBEHHBIX 3HAUEHUH M COOCTBEHHBIX BEKTOPOB CHMMETPHYHOW MAaTPHUILIBI
METO/I0M BpaleHus Skoou.

4.5 Marpuusl Bpamenus. [lpuBenenue  MaTpulbl K TPEXIHAaroHaAIbHOMY  BHUAY
MOCIIe0BAaTEIbHOCTRIO IIPeoOpa3oBaHuil ¢ MaTpullaMu BpaleHus. Bpamenue no Xaycxomnaepy u
BpaileHue no ['uBency.

4.6 QL u QR anroput™msl.

4.7 Pemenue 0000meHHON 3amayn Ha CcOOCTBEHHBIE 3HAyeHUs. PasznoxeHue XOJIEIKOro
CHUMMETPUYHOM MOJIOKUTEIHLHO ONPEETICHHOW MAaTPHUIIBI.

4.8 Pemenne cucteM JIMHEHHBIX OOBIKHOBEHHBIX AU (epeHInanbHbIX YpaBHEHUI.

4.9 SVD paznoxxkeHue MaTpuilbl. MeTol HAUMEHBIIMX KBaapaToB. [locTpoeHrne opToroHaIbHOTO
Oasuca.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Teopus BeposiTHOCTEI

Heab AMCHUNIMHBI:

- UI3Yy4YCHUC MCTOAOB TCOPHUU BCpOSITHOCTGfI M MaTe€MaTHYECKOM CTaTUCTUKHU U UX HpI/IMeHeHI/If/’I JJIL
O6pa6OTKI/I SKCHCPUMCHTAJIbHBIX JAHHBIX U CTATUCTUICCKOTO MOACIINPOBAHUA.

3agauu AMCUUIIINHBIL:

- 3HAKOMCTBO € aKCMOMAaTHKOM KoJMOropoBa U OCHOBHBIMM ITOHATUSMH TEOPUHU BEPOSTHOCTEN:
COOBITUSI COBMECTHBIE U HECOBMECTHBIC, 3aBUCHMbIE U HE3aBUCHMBbIE, CXOIAUMOCTbH I10
PpacIpeneiIeHHIO, 110 BEPOSITHOCTH, ITIOYTH HABEPHOE, IOBEPUTEIbHBIE BEPOSTHOCTH Y HHTEPBAJIBI,
CTaTUCTHYECKUE OUIMOKM MEPBOrO W BTOPOTO Poja, (HYHKIMH MPaBAONOA0OHS ¥ HH(POpMAIUI
®uniepa, CBOMCTBA MAPKOBOCTH U SPTOAUYHOCTH;

- M3y4YCHHE CBOWCTB OCHOBHBIX PACHpPEEICHUN, UCIOJIB3YEMBIX B TEOPUU BEPOSATHOCTEH H
MaTeMaTHUYeCKOM CTaTUCTHKE, X XapakTepucTuueckux GyHkiui (teopema boxnepa-XuHurHa) u
MOMEHTOB (Teopema bepHIuTeiiHa), TpeneiabHBIX TEeopeM i CIy4alHbIX BBIOOPOK U
9KCTPEMAJIbHBIX COOBITHI, MMapaMeTpUYecCKUX M HelapaMeTpUUYeCKHUX METOJIOB MPOBEPKU
CTAaTHUCTUYECKUX THIIOTE3, ONpENCNIeHUs TMapaMeTpoOB  pacmlpeleneHuid u  o0paboTKu
OKCIEPUMEHTAJbHBIX JIaHHBIX, BKIt0o4ass Meroa KoamoropoBa—CwMupHOBa U METOJ
HauOO0JIbIIEro MpaBa0no 100U, U3ydeHnEe KPUTEPUEB IProJMIHOCTH 114 1ieneid MapkoBa;

- IPAKTUYECKOE N3YUEHHE CIIOCOOOB MOIYUYEHHs U MpeoOpa30oBaHUsl CIydyalHbIX BEJIUYMH, [enei
MapxkoBa, MOJIeTMpPOBaHUS CKauKOOOPa3HbIX U TU(GY3MOHHBIX CiIydaiHbIX nporeccoB Ha [1TK.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs MO0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

- KIIACCHMYECKOE OIPENEICHUE BEPOATHOCTH, IOHATHE BEPOATHOCTHOIO IMPOCTPAHCTBA
(axcuomatuka KonmoropoBa), MOHATHE HE3aBUCUMBIX COOBITHUH; ONpeAeNieHUEe YCIOBHOM
BEPOSATHOCTH; (OpMyILy TMOJHOW BeposTHOCTH, ¢Gopmyiny baileca, cxemy He3aBHCUMBIX
UCIIBITAaHUN bepHyIIu; MOHATUS CIIy4allHON BEJIUYMHBI,

- ()yHKUIMU pacIpelesieHUs] U TUIOTHOCTH PACHpeeieHuUs; MOHATUS TUCKPETHOW U aOCOIIOTHO
HENPEPBIBHON CIydyallHbIX BEJIWYMH; OINPEACIEHUE CPEIHEro 3HAYEHHS U JUCIIEPCUU;
ONpeAeieHuss MHOTOMEPHOM CIIy4YalHOW BEJIMYMHBI, HE3aBUCUMOW CIIyYalHOW BEJIMYMHBI,
Kod(duImeHTa KOppesiuy; HopMaJlbHOE pacnpeaenenre u pacnpenenenue [lyaccona;



- TIpeenbHbIe TeopeMbl MyaBpa-Jlamaca u IlyaccoHa; 3akOH OOJBIIUX YHCEIT;, IEHTPATHHYIO
OpeIeNbHYI0 TEOpeMy; OMNpEACTICHHUS XapaKTepUCTUYECKOW M MPOU3BOAALICH (YHKIMHA, HX
CBOWCTBA; OCHOBHBIC MTOHATHUS MAaTEMAaTHUYECKOM CTATUCTHKH, METOJT MAKCUMYMa MTPaBIOIOA00Us,
JIOBEPUTENIbHBIE UHTEPBAJIbl; METO/IbI IPOBEPKU CTATUCTUYECKUX TUIIOTES;

- IICIIN MapKOBa, UX CTATHCTHYSCKHHI U (1)I/ISI/I‘IGCKI/II71 CMBEICJI, MAPKOBCKHUE IIPOUECCHI, KOHCYHBIC
OJHOPOJHBIC LCIIU MapKOBa, nNpeacibHOC W CTAalMOHAPHOC pacClnpEAacICHUA, SProJu4HOCTb,
OnmpeaACIICHUE CTOXAaCTHYECKOI'O IIponecca, 3aJaHUC CTOXACTHYCCKHUX ITPOLECCOB C IMOMOIINBIO
KOHCYHOMCPHBIX pacnpez[eﬂeHHﬁ, CTOXAaCTUYCCKYIO OKBUBAJICHTHOCTD.

yMeTb:

- IPUMEHSATh CBOMCTBA BEPOSITHOCTH;

- BBIYHCIIATH YACIIOBBIE XapaKTEPUCTUKU OCHOBHBIX 3aKOHOB paclpe/esICHuUs;

- HAXO/IUTh pacrpeseraeHne GyHKIUN OT CIy4alHbIX BEJIMYMH C 3alaHHBIMU paclpeieleHUsIMY;
- HAXO/IUTh XapaKTePUCTUUECKUE U ITPOU3BOAALINE (YHKIINH;

- BBISIBJISITH MPEJIEIIbHOE pacpeeieHNe 1Jisl TOCIEA0BATEIbHOCTH CIIy4aliHbIX BEJTUYHH;

- CTPOMTD U MCCIIEJ0BATh MOJEIH MPOCTHIX CIYy4alHBIX 3KCIIEPUMEHTOB;

- BBIYUCIISATh YUCIIOBBIE XapaKTEPUCTUKH OCHOBHBIX 3aKOHOB paclpeieeHus;

- IPUMCHATH CTATUCTUYCCKHUC T3,6JH/IIH)I.

BJIAJ1€Th:

- anmapaToM TEOPUH BEPOSTHOCTEH; OCHOBHBIMH OJHOMEPHBIMH  pacIpeeiCHUSIMH
(paBHOMepHOE aMCKpeTHOe, bepHymm, OMHOMHHAIBHOE, OTpPHLATEIbHOE OMHOMHHAJIBHOE,
THIIepreoMeTpuieckoe, reomerpudeckoe, Ilyaccona, Ilapero, paBHOMepHOe, MOKa3aTelIbHOE,
HOpMaJIbHOE);

- HaBBIKAMHU YCTaHOBJICHUS B3aUMOCBS3€H MEXAY Pa3IMYHBIMH TE€OPETUYECKUMH IMOHATHIMHU U
pe3ynbTataMu CIy4YailHbIX AKCHEPUMEHTOB (COOTHOLIECHUSIMH PAa3HBIX BHUIOB CXOAUMOCTH);
METOJAMH TOYEYHBIX U MHTEPBAJIBHBIX OLICHOK ITAPaMETPOB PACIIPEACIICHMUS.

Tembl U pa3aensl Kypca:
1. BeposATHOCTHBIE MPOCTPAHCTBA M OCHOBHBIE PACTIPEICICHUS.

1. BepostHOCTHOE mpocTpaHCTBO. HecoBMEecTHbIE M HE3aBUCHMBIE COOBITHA. Y CIOBHas
BeposTHOCTB. Dopmyina baiieca.

2. Ciy4aiiHble BEIMYMHBI, X CPEIHHE 3HAYEHUS, QMCIEPCHH U MOMEHTHI BBICIIUX IOPSIKOB.
Pacnipenenenre cymMmm M IpOW3BEINEHUM HE3aBUCHMBIX CIydalHbIX BenuduH. [Ipumepsr mis
¢buHUTpLIX 1.c.B. Pacnpenenenue GyHKIUU OT CilydaiiHOM BETUYHHBI.

3. XapakTepuCTHUECKHE M TPOU3BOASIINE (QYHKIUH CIy4alHbIX BeIMYUH. X.(. CYMMBI
HE3aBUCHMBIX CIydallHbIX BelnM4YMH. [losokuTenbHas ONpEeneNeHHOCTh W paBHOMEpHas



HEMPEepbIBHOCTD. [IprMepbl X.(. I OCHOBHBIX pacrpenesicHuii. MOMEHTbI U KOMMYJISIHTBI, HX
CBsI3b C X.(.

4. KoppensuMoHHbIE ¢  KOBAapHAlMOHHbIE (QYHKUUU. PeKyppeHTHBIE COOTHOILICHHS.
[TapameTpu3anyss MHOTOMEPHBIX HOPMAJIBHBIX PACHpENCIICHUM M HUX XapaKTepUCTUYECKHUX
(GyHKLUH C TOMOIIBIO KABAPALIMOHHBIX MATPHII.

5. JlaTuuku mceBAOCIIy4YallHBIX YUClie B cucTeMe MaTemaTHKa JUisi OCHOBHBIX paclpeaeieHuil:
OMHOMHUAIBHOE, ITyaCCOHOBCKOE M HOpMaJIbHOE 3aclpesiefieHue, raMMa-pacnpesenenue. Onuuu
rpaduueckoro BeiBoga. HTepakTUBHBIE (DYHKIIUU.

2. Kpurepuii Konmoroposa.
1. PanroBelie U KyMyJsTUBHBIE pacnpeaeneHusd. Teopema [ nmuBenko--Kanrtemm.

2. C-xputepuit KommMoropoBa nansi OLEHKM IapaMeTpPOB BBIOOPOYHBIX KyMYJISTHBHBIX
pacupenenenuii. Teopema CMupHOBa.

3. ®opmynsl  Kpamepa--bon Mmuzeca u Amnxgepcona--/lapnunra.OueHkn mokazaTenei
MOJIMHOMHAIILHO YOBIBAIOIIIUX XBOCTOB.

4. IlpocTble M CIOXHbBIE CTaTUCTHUYECKUE TI'MNOTe3bl.IIOHATHE MOLIHOCTH CTaTUCTHYECKUX
KPUTEPUEB.

3. Kputepuii [Iupcona.

1. Meron Ilupcona st MPOBEPKH TUIOTE3BI O 3aKOHE PACTIPENICIICHUS C TOMOIIBIO KPUTEPHSI XH-
kBazpar. OLeHka 4yucia crerneHeil cBo00bl.

2. IlpumeHeHne KpUTepuss XU-KBaapaT JUIsl IPOBEPKH I'MIIOTE3bl 00 OJHOPOIHOCTH C ITOMOILBIO
kputepus [Tupcona

3. [IpuMeHeHre KpuTepus XU-KBaJpatT Ui MPOBEPKU TMIOTE3bl O HE3aBUCUMOCTH C IOMOILBIO
kpurepus [upcona

4. OueHKa CTaTUCTUYECKOW JOCTOBEPHOCTH 3aKoHa Xa00Jia, KOHTPOJIh KadyecTBa JTaTYHKOB
MICEBAOCTYYAHBIX YHCEN U TPOBEPKA HE3aBUCUMOCTH MIPU3HAKOB.

4. JIuHeHBIA METO/] HAMMEHBIITNX KBAJPATOB.
1. Anrebpanyeckoe U TEOMETPUUECKOE COAepKaHNEe METO/1a HAUMEHBIIINX KBapaToOB

2. OneHka M CTATUCTUYECKUN aHAIM3 OCTAaTOYHOW CyMMBblI KBaaparoB. KoaddummeHt
nerepmunanuu [upcona

3. OneHKr JOBEpUTENbHBIX HMHTEPBAIOB Ul KO3(PPHUIMEHTOB JIMHEMHON perpeccuu ¢
oMOoUIbI0 pactpeneiacHuii CTbrOICHTA.

4. CerouHblE OPTOHOPMHUPOBaHHbIE MOJIMHOMBL. Merox @opcaiiTa I OLEHKH NOpsIKa
perpeccuu ¢ noMmouiesto pacupenenennid Pumepa. I[Ipouenypa Regress B cucreme. Maremartuka
JUIsL OLIEHKH IOpsiIKAa perpeccuy. YHUCIEHHBIE NIPUMEPBI alllPOKCUMALMUA JKCIIEPUMEHTAIbHBIX
JaHHBIX



5. MapkoBcKue 1IeNH U CIIy9aiiHbIe Oy KTaHMS.

1. MapkoBckue 1emnu

2. CnyyaitHoe Oy’>XKJIJaHH€ U €ro CBOMCTBA, 3aKOH apKCUHYCa

3. Kimaccuduxkanus cocrostuuii rieneii Mapkosa. HenpuBoumble MApKOBCKHE LIETTH

4. Teopema Ileppona—®pobennyca ajisi HENIPUBOIUMBIX Iierieid. Bo3BpaTHbIe, HEBO3BpAaTHBIC U
anepuoANYECcKre COCTOSIHUS MapKOBCKHX IEMEH.

6. MeTo MakCUMaJIbHOTO TIPaBIONO 00U
1. UnenTrdukanus napaMeTpoB METOAOM HaUOOJBILET0 MPaBaONIO00HS.
2. Uadpopmanms duirepa u HepaBeHCTBO Pao--Kpamepa.

3. IIpumepsl 3pPeKTUBHBIX cTaTUCTUK. Peanu3anuu MeToaa HaubOIbIIEro MPaBIOOA00HS [Tt
OIICHOK IapaMeTpoB pacmpenencHuii (HopmaiasHoro, ['amma-pacrnpeaenenus, Kommu, [Tyaccona,
bepnysu, I1apero). [Tpumepsl onTUMaNbHBIX CTATUCTUK

4. Ilpumepsl TpPUMEHEHHUS MeTOoAa HAauOOJbIIEro MpaBIONOa00Us B (pU3MKe MO MarephaiaM
HAYYHBIX MYyOJIMKAIIHiA

7. Meton Monte-Kapio u anroputm MeTpornosuca.

1. Metoasl oTOopa W mpeoOpa3zoBaHus Cily4daiHbIX BenuunH. Metox ¢on Heiimana. Meton
Mownre-Kapino.

2. CroxacTtuyeckoe NpeaACTaBJICHUC PCIICHUA 3aJa4du Komm AJIsL YPaBHCHUS Hlpem/IHrepa.
Cerounas alllIpOKCUMalusAa pCIJ_IeHI/Iﬁ U ITOJIYUCHUC I/IH(bOpMaI_II/II/I O CIICKTPC raMUJIbTOHHAHA.

3. Auroputmsl Merpononuca, ['maybepa m XactuHrca Juisi MOJEIMPOBAHUS JIUCKPETHBIX
pacnpeneneHuil. YcioBue aeranbHoro Oamanca. Ciydail MapKOBCKHX LIENEH ¢ HENPEpPBhIBHBIM
MHOECTBOM COCTOSIHUM. MOJENMpOBaHUE IyaCCOHOBCHUX CIIY4aWHBIX MPOLECCOB. AITOPUTM
XacTuHrca Juisi HECUMMETPUYHBIX 1eneil. [Ipumenenus.

8. [IpoGiiema MOMEHTOB U TeopeMa bepHiiTeiina.

1. locTaTtouHbIe YCIOBHS aHAIMTHYHOCTH XapakTepuctuueckux Gpynkiuii. Ycnosue Kapnemana.
[Tpumep HapyIIeHHUS OJJHO3HAYHOTO COOTBETCTBHS MEXKITY HAOOPOM MOMEHTOB U BEPOSITHOCTHBIX
pacnpeesieHueM.

2. TlonuHoMmel bepHinTeiina. TeopemMa 0 pPEKOHCTPYKLUU BEPOSITHOCTHOTO PACHPENENICHUS I10
MoMeHTaM. DopMysia peKOHCTPYKLIUU paclpeaeIcHU.

3. Pacnpenenenue Burnepa u ero cBsi3b CO CIIEKTpaIbHBIMU CBOMCTBAMHU CIIy4allHBIX MaTpUIl U
yuciiamMu Kartanasa.

4. Kpussle [Iupcona. Knaccel pacrpenenennii, TO4HO BOCIPOU3BOAMMBIX IO 4-M MOMEHTaM.
IIporpammuas peanusauus meroga Ilupcona B cucreme Maremaruka

9. Cxaukoobpa3zHbie 1 TP PYy3nOHHBIE TPOIECCHI.

1. IlyacconoBckuii mporiecc u ypaBHeHne Konmoropopa--Demiepa. UncieHHOE MOJAETUPOBAHUE
IyacCOHOBCKOTO Ipoliecca

2. CX0AUMOCTh CITy4aiiHBIX OMyXTaHUI K BHHEPOBCKOMY MPOIIECCY.



3. IlpeacrtaBneHne CTaHIAPTHOIO BHUHEPOBCKOro mpoiecca psaaoM Dypse co ciiydallHbIMU
koopduuuentamu. [lpuHiun otpaskeHUs AHAPI M JAPYrHe OLEHKH paclpenesieHUs] BpeMEHU
MEPBOTO JOCTHUKEHUS.

4. ®opmyna Deiinmana--Kama u ee 0000meHus. AGCOIIOTHO HENpPEPHIBHBIE MPEOOpa30BaHUS
BEpOSATHOCTHBIX Mep. Popmyna ['mpcanosa.

10. Cratuctuueckas o0paboTKa 3KCIEpUMEHTAIbHBIX JaHHbBIX.

1. OOpaboTka OKCIEPUMEHTAIbHBIX JAaHHBIX W 33Ja4d MaTEeMATHYECKOW CTATUCTHKH.
BribopouHoe cpemHee u BbIOOpOYHas nucriepcusi. HecMemeHHbIe U COCTOSITENBHBIE OIEHKU
napaMeTpoB.

2. Kpurepuii Ctpronenta. BeiBox dopmynsl mis pacnpenenenus ¢ N CTENEHSIMH CBOOOJBI.
[Tpenen mpu 60X N.

3. OneHka JOBEpPUTEIHLHOTO HHTEPBANIA, CTATHCTUYECKAsh 3HAYMMOCTh, ONIMOKH IEPBOTO H
BTOPOTO poja

4. Tlpumenenne pacnpenencHus CThrOACHTAa IS MPOBEPKHU THIOTE3bI O PABEHCTBE CPEIHHMX
3HAYEHUI.

5. CpaBHeHue BBIOOPOYHBIX AMCIEPCHIl ¢ momollplo pachpeneneHuss Pumepa. OleHka
AOBCPUTCIBHOI'O MHTEPBAJIa B CUCTEMC Maremarnka

6. ['mmoreza 00 OAHOPOJHOCTH MHOTOKOMIIOHEHTHOW TI€HEepaJbHOW COBOKYMHOCTH. [Ipumep
IPOBEPKU I'MIIOTE3bl 00 OTHOPOIHOCTH HA PEaIbHbIX JAHHBIX

11. CxonuMoCTh CIy4alHbIX BEJIMYMH U TIPEICTbHBIC TEOPEMBI.

1. HepaBeHCTBO YeOnImena. CXOI[I/IMOCTB 10 BEPpOATHOCTHU. 3aKOH OOJIBIINX YHCEIL. I[OCT&TO‘IHOG
YCJI0OBHUC CXOAUMOCTHU C BEPOATHOCTBIO CIMHUIIA.

2. CxomumocTh OWHOMHAIBHOTO pacHpelesieHUuss K IIyaCCOHOBCKOMY W HOPMaJIbHOMY.
CX01MMOCTb 110 BEPOSTHOCTH U MO PACIPEIETICHHUIO.

3. loka3arenceBo TeopeMbl MyaBpa--Jlamtaca. UucienHble IpUMepsl B cucteMe MareMaTuka.

4. IlpenenpHas Teopema JUIsl SKCTpeMalbHbIX coObITHH. Pacnpenenenus Beitbymnna, ['ymOens u
®dumiepa.

12. Teopema boxnepa—XuHUMHA U LIEHTpaJIbHAS NIPEJENIbHAS TEOPEMA.

1. TlonoxuTenbHas ONpeneIeHHOCTh XapakTepucTuiyeckux Gynkuuid u nemma Ilypa. I[Tpumepsr
MOJIOKUTEIBHO ONPEEIEHHBIX (QYHKITHIA.

2. TeopeMa BOXHCpa--XI/IHqI/IHa. I110THOCTE M OTHOCUTEIbHAs KOMIIAKTHOCTh CEMENCTBA MCEp.

3. IlnoTHBIE W OTHOCHUTEIBHO CJIa00 KOMITaKTHbIe ceMeicTBa Mep. JlocrarouHoe ycioBue
OTHOCUTENbHOW cnaboit kommakTHOcTH.Teopema Ilpoxoposa. LleHTpanbHas mnpenenbHas
TeopeMa.

4. LIIT B dopme JIsmynosa u Jluamedepra.



5. besrpann4HoO AeTMMBIE U YCTONYMBBIC 3aKOHBI M CTPYKTYPa UX XapaKTEPUCTHUCCKUX () YHKITHMN.

6. Monens Xonpumapka. Pacnipenenenus Jlesu. IlpenenpHble TeopeMbl Aisl paclpeaeaceHuil ¢
TAXKECIIBIMU XBOCTaMU



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

HanpasiieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METO/IbI MCCJIEI0BAHUI

Teopus rpynn

Heab AMCHUNIMHBI:

- (hoopMupoBaHHEe 0a30BBIX 3HAHUU 10 YPABHEHUSM MATEMATUYECKOW (DM3HMKU TS JAIbHEHIIIETO
UCIIONIB30BAaHUSI B JPYrHX  OO0JIACTAX  MaTreMaTHYeCKOro 3HAaHUS W JIMCHUTUIMHAX
€CTeCTBEHHOHAYYHOTO  COJCPKAHUS; dbopMUpOBaHHE  MaTEMaTHYEeCKOW  KYJIBTYpHI,
HCCJICIOBATEIILCKUX HABBIKOB M CIIOCOOHOCTH MPUMEHSTH 3HAHUS HA ITPAKTUKE.

3agauu AUCHMILINHBI:
- hopmupoBanme y 00ydaronmxcst 6a30BbIX 3HAHUH 110 TCOPUH TPYIII;

- q)OpMI/IpOBaHI/IC 06H1€MaTeMaTquCKOﬁ KYJIbTYPbI: YMCHHUC JIOTUYCCKHU MBICIUTDH, IIPOBOJAUTH
J0Ka3aTcCJIbCTBa OCHOBHBIX YTBep)KﬂeHHﬁ, YCTaHABJIMBATD JIOTUYCCKUEC CBA3U MCIKAY IIOHATHIAMU,

- q)OpMI/II)OBaHI/IC YMCHI/Iﬁ W HAaBBIKOB IPUMCHATH IMOJTYYCHHBIC 3HAHUSA JJIA pCHICHUS 3a/1a4 TCOPUHU
Tpy1il, CaMOCTOATCIIBHOI'O aHajin3a IMOJIYYCHHBIX PC3YyJIbTAaTOB.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO TUCHUIINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOMKHBI
3HATh:

- OCHOBBI TEOPHH TPYIII, OINpEIeIeHNE | TMPOCTEHIINEe CBOMCTBAa TPYII, TEOPEMBI O
roMoMop(du3Max, orpeerieHue HOpMaTbHON MOATPYIIIEI ¥ (haKTop-TPpyINIbl, Teopemy Jlarpanxa,
Teopemy Kaimu, cTpyKkTypy HMKIMYECKUX TPYIIIT; OTPEICICHNE ISHCTBHS TPYIIITBI HA MHOYKECTBE,
CBOMCTBa OpOUTHI W CTaOWIM3AaTOpa; OCHOBBI TEOPUHM TIPEACTABICHUM, OMpeneIeHue
OKBUBAJICHTHBIX MPEJCTABICHUN, HEMPUBOAMMOTO W BIIOJHE MPUBOJAWMOIO TNPEACTABICHUS,
nemmy lllypa u creactBust u3 Hee, TeopeMy Maiike, onpeneeHne Xapakrepa MpecTaBIeHIs,
CBOICTBAa XapaKTEPOB, COOTHOIICHUSI OPTOTOHAIBHOCTH, YUCIIO HETIPUBOJUMBIX TPEACTABICHUI
KOHEYHOW TPYNIBI, TEOPEMY O KIACCU(PHUKAIMH HETPUBOIUMBIX MPEICTABICHUNA KOHEYHOMH
TPYIIIEI, OmpenesneHue Tpynnsl JIu, kacatenbHOH anreOpbl, JICBOMHBAPHAHTHBIX BEKTOPHBIX
1oJie 1 MEeTpUK, CBOMCTBa romoMopdu3mMoB rpynin Jlu u ux auddepenunanos, npeacraBieHuit
rpynn u anredp Jlu, xnaccupukanuo HENMPUBOAMMBIX MpeAcTaBIeHUN anredps! sl(2), rpynn
SU(2) u SO(3), popmyny Kiebmia — 'opaana.

yMeThb:



- HaXOJUTh KJIACCHI COMPSIKEHHOCTH M BBIUYUCIATH (PAKTOP-TPYIIIBI, UCCIEAOBaTh OpPOUTHI U
CTaOUITU3aTOPhI ACUCTBUN TPYII, HAXOAUTHh HEMPUBOANMBIE MIPEIICTABICHISI KOHEYHOM TPYIIITHI,
BBIYHCIIATH TEH30PHbIE TPOU3BECHUS HEMTPUBOAUMBIX MpeacTaBieHuit rpynmsl SO(3).

BJIA/IETh:

- anmapaToM TEOPHH TPYII UX MPEICTABICHUNA U €T0 MPUIOKEHUSIMH B (PU3UKE.

TeMbl U pa3jesibl Kypca:
1. OcHOBHBIE CBEICHUSI O TPYIIIAX.

Omnpenenenne rpymmbl. [Ipumepsr rpynm. Iloarpynmer u romomopdusmel. Tpu TeopeMbl o
romomopduszmax. akrop-rpynnsl. Koneunsie rpynmsl. Teopema Jlarpanska. Teopema Kamn.

JeiictBus rpynn Ha MHOxecTBax. OpOutbl u crabminzatopbl. CONpsKEHHBIE 3JIEMEHTHI.
LenTpanuszarop.

Kpucrannorpaduueckue rpynmnsl. Kinaccudukariys miockux KpucTaiorpaguueckux Tpyil.

2. llpencraBienus npocredmux rpymmu Jlu.

['pymnmel JIu. JIeBsie u mpaBbie cauru. [IprcoeauHeHHOE TpeIcTaBlIeHHE U KOMMYTaTop. Anredpa
JIn rpynmst JIu. 'omomopdusmel rpym JIu. CBs3s Mexay MpeacTaBiIeHUsIME TPy U anredp Ju.

I'pynner SL(2), SU2) u SO(3). Yrawer Ditnepa. Hakpeitue SU(2) nang SO(3). HenpuBoaumsie
npencrasieHus anreopsl sl(2). Knaccudukanus HenpuBoauMeix npeacrasiaeHuit rpynn SU(2) u
SO(3). TenzopHoe mpousBeeHNE TTpeACTaBIeHU. Pa3noxkenne Ha HEMPUBOIUMBIE TEH30PHOTO
Mpou3BeNIeHUs HenmpuBoaAUMBIX TmpeacTaBieHuit SO(3). ®opmyna Knebma - T'opmana.
[IpencraBieHus Tpymnmn B GU3MKE.

3. Teopus npeacTaBiIeHUi TPYIIIL.

IIpencraBnenust rpynmn. HenpuBoaumele mnpeacTaBieHUs. OKBUBAJICHTHBIE IPEICTABIICHUS.
IIpumepsl.

YHurapusle npenacrasinenus. Teopema Mamke. Jlemma Ilypa u ciencteus u3 Hee. XapakTepsl
npejacTaBieHui U ux cBoiicTBa. LlenTpanmpHbie QyHkiuu. Kiaccudukanus HEpUBOINMBIX
MIPEACTABICHUI KOHEYHBIX TPYIII.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

Teopus nmoJst

Heanb AMCHUNIMHBI:

- OCBOCHUC CTyACHTAMU TCOPHUH BJICKTPOMATHUTHOI'O IOJIA, MATCMATHYCCKUX MCTOJ0B O6IJ_IGI‘O
OIIMCaHMA KJIIACCUYCCKUX HOJ'IGI\/JI, OCBOCHHUEC OCHOB CHGHHaHLHOﬁ TCOPHHU OTHOCUTCIIBHOCTHU.

3agauu AMCUUIIINHBIL:

- 3HAaKOMCTBO C 0a30BBIMM OJKCHEpPUMEHTAIbHBIMU (pakTamMu B  o0iacTu  Teopuu
AJIEKTPOMAarHuTHOTO I10JIS;

- YCBOCHHUC OCHOBHBIX KOHH@HHHﬁ, BBIZIBUHYTBIX JIsI OIIMCAaHUA KIIACCHUYCCKUX roJieit H, B
YaCTHOCTH, KIIACCHUYCCKOI'O SJICKTPOMAIrHUTHOI'O IT0JIA;

- OBJIAICHUC MAaTEMATUICCKNMU MCTOAaMU, TTO3BOJIAIOIIMMU pCUIATDh 3aAa4U 110 TCOPHUH I10JIA;

- pCUICHUC 3aaa4, OXBAaThIBAIOIIUX OCHOBHLIC NIPUIIOKCHHA TCOPUN DJICKTPOMATrHUTHOT'O ITOJIA.

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

3HATh:

- IPUHIIMUIIBI M1 OCHOBHBIE PE3YJIbTATHI CIIEIUAIbHON TEOPUU OTHOCUTEIBLHOCTH;

- METOJIbI ONHMCAHUSI B3aUMOJICHCTBHI KIACCHYECKMX CHUCTEM 3apsDKCHHBIX YaCTHI[ C TOJISIMHU
MeEXy COOO0H;

- MCTOJbI OITMCAaHUA KITACCUYCCKOTO SJICKTPOMArHuTHOI'O I10JIA;
- OIMMCAHUEC DJICKTPOMATrHUTHOT'O ITOJISA, CO31aBAEMOI'0 CUCTEMaMU 3apA 0B,
- U3JTYUYCHHUC DJICKTPOMATrHUTHOI'O ITOJIA;

- 0COOEHHOCTHU U3MYUYEHHs! PEISITUBUCTCKUX YacTUL (CHHXPOTPOHHOE U3JTyueHUE, OHAYISITOPHI).

yMeTh:
- pemaTh KUHEMaTH4YeCKHe 3a/1a4i O ABM)KEHUU PENSITUBUCTCKUX OOBEKTOB;

- peuiaTh 3aaa4u O ABMXKCHUH 3aPSAKCHHBIX YaCTUI B 3JICKTPOMATHUTHOM II0JIC,



- OMpECacIIATh B3aHMOHeﬁCTBHe CHUCTEM 3apsaa0B C BHCIITHUMU I1OJISIMU,;
- MYJIbTHIIOJIbHBIC MOMCHTBI;

- OompeaciiaTb COCTOAHUA CHCTEMBI 3apsaa0B, IIPH KOTOPBIX Ha6J'II-OI[aeTC$I HU3JIYUCHHC
OJICKTPOMAarduTHOI'O IIOJIsA, 1 HAXOAUTh HHTCHCUBHOCTD U3JIYYCHU.

BJAJETh:
- METOJIaMH OTHCAHUS KJIACCHYECKOTO AICKTPOMArHUTHOTO TTOJIS;

- OCHOBHBIMH MCTOAAMMU PCHICHUA 3adad O ABWXCHUH 3apsS’KCHHBIX 4YaCTUIL[, B TOM YHUCIIC
PCIATUBUCTCKUX, B PA3JIMYHBIX SJICKTPOMATIrHUTHBIX ITOJIAX;

- HaBBIKAMH TCOPETHYCCKOI'0 aHalim3a peajlbHBIX 3ajad, CBA3aHHBIX C B3aHMOﬂeﬁCTBHeM
3apsAKECHHBIX YaCTUI[ U SJICKTPOMATrHUTHOI'O ITOJIA.

TeMbI U pa3jeiibl Kypca:
1. 3ny4yeHue 351eKTpOMarHuTHHIX BOJIH.

3ama3AbIBAIONMI M ONEepeXkarouuil noreHuuainbl. W3ilydeHne 3IIEeKTPOMAarHUTHBIX BOJIH
MEJIEHHO JBUXYIIUMUCS (HEPEIATUBUCTCKUMH) 3apsiiaMu. J(unonbHOe NpulInKeHHe.

MarautoaumnonbHOe U KBaJpyHoJIbHOE MTPUOIMKEHUS B TEOPUU U3TYUCHHS IEKTPOMArHUTHBIX
BOJIH MEJICHHO ABMXKYIIMMHUCA 3apsaamu. M3mydeHne ObICTpO IBIKYILIEHCS (PENATUBUCTCKON)
JacTHIIbI. PaccessHre 3J1eKTpOMarHuTHRIX BOJIH Ha CBOOOHOM 3apsijie. PanmuannonHnoe TpeHue.

2. I/IHBapI/IaHTHOCTB U KOBApUAHTHOCTb ypaBHeHI/Iﬁ QJICKTPOJAUHAMUKU H peH}ITI/IBI/ICTCKOﬁ
MCXAaHUKH.

KonTpaBapuanTHele M KOBapuaHTHbIE 4-BEKTOpPbl M 4-TEH30pbl B CHEIHAIBHON Teopuu
OTHOCUTENIbHOCTH. VHBapMaHTHOCTb W KOBAapMAHTHOCTb YpPAaBHEHUN JIIEKTPOJMHAMUKU U
pensITUBUCTCKON MeXaHUKU. JleiicTBre U (yHKIUS JarpaHka ajs CBOOOJHOM YaCTHUIIbl U YaCTHUIIbI
B AJIEKTPOMAarHuTHOM Mosie. JIBI>KeHre PesiTUBUCTCKOM YaCTHIIbI B TOCTOSIHHBIX M OJJTHOPOIHBIX
AIIEKTPUYECKOM W MarHutHoM nossix. lIpeoOpa3zoBanue mosei. MuBapuantel monst. D@dext
Jomnnepa u abeppanius cBeTa A peaSITUBUCTCKUX HCTOUHHUKOB.

3. YPaBHeHI/IH Makcgeia. QHGKTPOCTaTI/IKa. MarsuTocTaTHKa.

VpaBHenuss MakcBemia Uisi HAOpsDKEHHOCTEW AJIEKTPUYECKOTO W MAarHUTHOTIO TOJIEH Kak
pe3yapTaT 0000IIEeHNs OMBITHBIX (DAaKTOB. DJIEKTPUUYECKOE II0JI€ HEMOJBMIKHBIX 3apsIoB.
MynbTUIIONBHOE PA3JIOKEHHE MOTeHIMana. MAarHuTHOe TI0Ji€ CHCTEMBI  CTAl[MOHAPHBIX
ANEKTPUYECKUX TOKOB. MarHMTHBIN AUTIOJIBHBIA MOMEHT.

4, SHCKTpOMaFHI/ITHLIC BOJIHBI. HpI/IHI_II/Il'I OTHOCHUTCIIBHOCTHU 1 HpCO6pa30BaHI/I}I HopeHua.

SHCKTpOMaFHI/ITHBIC BOJIHBI B BAKYyM¢€. HpI/IHL[I/Il'I OTHOCHUTCIIBHOCTH U npeo6pa30BaHI/15{ HopeHua.



AHHOTAUMH K pad04YuM NPOrpaMMam JUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Teopusi CHHXPOTPOHHOI'O U3JTyYeHHSA

Heab AMCHUNIMHBI:

- OCBOCHME CTYJIEHTaMH MPUHIMUIIOB I€HEPALUU U CBOWCTB CUHXPOTPOHHOI'O U OHJYJSATOPHOTO
U3IYYCHUH, HM3JIy4eHHs Jiazepa Ha CBOOOJHBIX JJIEKTPOHAX, a TaKXKE HMX TEOPETUYECKOTO
(KJIaCCMUYECKOTr0, KBAHTOBOT'0) ONUCAHMS.

3agauu AMCHUIINHBIL:

- (hopmupoBaHre 0a30BBIX 3HAHUI O CBOMCTBaX CHHXPOTPOHHOTO M3IYYECHHS, MOITYYEHHOTO Ha
YCTaHOBKaX KJiacca ""MeracaiieHc", n3ydeHne 0COOCHHOCTEH H3TyICHHUS, IOJIYICHHOTO Ha Jla3epax
Ha CBOOOJIHBIX JIEKTPOHAX;

- q)OpMI/IpOBaHI/IC 0a30BBIX 3HAHUH O KJIACCHYECKUX U COBPEMCHHBIX MCTOJAaX OIMMCAaHUs CBOMCTB
CUHXPOTPOHHOI'O U3JIYYCHUA.

IlepeyeHb MuIaHUPYEMBIX Pe3yJbTATOB 00YUYeHHUs 10 JUCHHUILIMHE (MOIYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

- q)YHI[aMCHTaJ'IbHBIe IMNOHATUA, 3aKOHBI, TCOPUU U (l)OpMy.]'ILI, OIMMCBIBAKOIIHUE T'CHEPpAINIO
CUHXPOTPOHHOT'O U OHAYJIAATOPHOI'O PISJ'Iy‘lGHHﬁ;

- CBOMCTBA CUHXPOTPOHHOTO ¥ OHIYJIATOPHOTO U3Jy4EHUH;
- IOPAJKYA YUCIICHHBIX BEJIUYMH, XapaKTEPHBIE IS IapaMETPOB CUHXPOTPOHHOIO U3ITYyYCHUS;
- IPUHIUIBI paOOTHl COBPEMEHHBIX HCTOYHUKOB CUHXPOTPOHHOTO U3ITyYEeHHUS;

- OCHOBHBIC MCTOJbl HCIIOJB30BAHUSA CHHXPOTPOHHOI'O HIJIYUCHHUA I U3YUYCHUSA CBOMWCTB
BCIICCTBA.

yMeTh:
- pacCUMTHIBATh MapaMeTPbl CUXPOTPOHHOTO U3JTy4YEHHS;

- IPUMCHSATDH (I)I/I3I/I‘{eCKI/Ie TCOPHUU K OIMMCAHUIO XAPAKTCPUCTUK CUHXPOTPOHHOTO U3JIYUYCHUS, a
TAKKC COOTBCTCTBYIOIUEC MCTOABI UCCIICAOBAHUA, OCHOBAHHBIC HAa €0 UCIIOJIb30BAHUU,

- p€IIaTh OCHOBHBIC YPABHCHUA KJIaCCUYECKOHN ¥ KBAHTOBOM TCOPHUU CUHXPOTPOHHOTO U3TTYUCHUS,;



- 3¢ (}EeKTUBHO HUCMOJIb30BaTh COBPEMEHHBbIE MH()OPMALMOHHBIE TEXHOJOTMH U PECYpChl A
NOJIy4YEeHHUsI HEOOXOIMMBIX 3HAHUH 110 MHTEPECYIOLIeH HayuyHO! polieme.

BJIA/1eTh:
- CHIeMaIbHON TEPMUHOJIOTHEH B 00JIACTH CHHXPOTPOHHOTO H3ITy4CHHS;
- METOJIMKAMHM ITIOCTPOCHMSI MOZEIIEH K OIIMCAHUIO CBOMCTB CHHXPOTPOHHOI'O U3JIy4CHHUS;

- OCHOBHBIMH METOJaMU IMMIPUMEHCHUSA CUHXPOTPOHHOI'O U3 IYUCHUA.

TeMbl U pa3jesibl Kypca:
1. 1.Knaccuueckast MOJENb TEOPUN CUHXPOTPOHHOTO U3JIY4YEHHUS.

3amauya O JBIDKCHHHM PEIIATHUBUCTCKOTO JJIGKTPOHA B TOCTOSIHHOM JJIEKTPUUYECKOM TIOJIE.
Knaccuueckoe ypaBHeHHE IBHKEHUS U3ITy4aroUeil pensTUBUCTCKOM YacTulibl. OT Yero 3aBUCUT
MOIIHOCTh MU3IyYEHUS 3aps/ia, IBUKYIIETOCs M0 OKPY>KHOCTH MOCTOSIHHOTO paauyca. @opmyna
JUISL  CIIEKTPajbHO-yII0BOro pacnpenenenus wmomHoctd (Dopmymna [lorra). O606meHHas
dopmyna Illorra. IMonspu3anuoHHbIE CBOMCTBA CHHXPOTPOHHOTO u3NydeHus. OcoOeHHOCTH
VIJIOBOTO  pAcHpeleNieHuss CHHXPOTPOHHOTO u3nydeHHs. (OCOOEHHOCTH  CIEKTPaIbHOTO
pacrpeieieHusT MOIIHOCTA CHHXPOTPOHHOTO u3Ny4deHHs. KorepeHTHOCTh CHHXPOTPOHHOIO
U3ITy4YeHHUS.

2. 2. KBaHTOBas Teopusi CHHXpPOTPOHHOI'O U3IY4ECHHUS.

Kpurepuii npuMeHMMOCTH Kiaccuueckoro mnojaxoaa. Beipaxkenus mns E1/2 m E1/5 m wux
dbuznueckuit cMpici. YpaBHeHue Jlupaka Uis 3IEKTPOHA, IBUTAIOMIETOCS B IMOCTOSHHOM U
OJIHOPOJIHOM MAarHMTHOM T0Jie. 3aBHUCHUMOCTH IMOJHOM 3HEPrUU CUHXPOTPOHHOIO U3IYUYEHUS C
y4eTOM KBAaHTOBBIX MOMpPaBoK. KBaHTOBBIE uIyKTyalnu JBUKEHHS SJEKTPOHA IO OpOUTE.

3. 3. Jlunetinbiit onynarop. Knaccuueckas 3aa4ya o ABMKEHUHN JIEKTPOHA B CUCTEME MarHUTOB,
CO3/IAI0IINX MEePUOINYECKOE TTOJIE.

3az[aqa 0 [JBHKCHHH PCIATUBUCTCKOIO JJICKTPOHA B IIOCTOAHHOM MArHUTHOM IIOJIC.
L[I/IKJIOTpOHHaH qacToTa. 33,&8.‘{3. 0 ABUKCHHUU HEPCIIATUBHUCTCKOI'O JJICKTPOHA B ITOCTOSIHHBIX U
OIHOPOJHBIX DJICKTPHUYCCKOM U MAIrHUTHOM ITIOJIAX. Knaccnueckas 3aa4va O ABUKCHUHU SJICKTPOHA
B CUCTEMEC MArnuToOB, CO3Jar0IUX MMEPUOANICCKOC T10JIC. JInHenHbIi OHIOYJIATOP. CHCKTpaJ'ILHO'
YIrJI0BOC PpacCIpCaACIICHUC cpez[Heﬁ MOIOHOCTU HM3JIYUYCHHUA B JJICMCHT TCJICCHOI'0 Yyriia.
CHCKTpaHBHHﬁ COCTaB U MOJIAPU3ALITUOHHBIC CBOMCTBa H3ITYUYCHUA JINHENHOTO OHAYJIATOpPA.

4. 4. CnupanbHblid OHITYJISATOP.

3amaya 0 JBMKEHMM JIEKTPOHA B JABYMEPHOM MEPUOJAMYECKOM MArHUTHOM Iojie. MOIIHOCTS,
4acToTa W3JIY4YEHHs, IOJISIPU3ALMOHHBIE CBOMCTBA M3JIY4YEHHs] CIIMPAJIBHOIO OHIYJATOpA.
CpaBHeHHE CBOICTB CHHXPOTPOHHOI'O M3JIY4YEHMsI, HM3Jy4EHUH JMHEMHOIO M CIHMPAIbHOIO
OHZ1YJIATOPOB.

5. 5. JIazep Ha cBOOOTHBIX JIEKTPOHAX.

[Tpunnun nericteus, cxema. [lonydeHne peHTI€HOBCKOTO Ja3epHOro m3inydeHus. [Ipumenenue.
[TepcriekTUBEI.



6. 6. [IoKOJIEHHSI UICTOYHUKOB CHHXPOTPOHHOTO U3JTYYCHUS.
OMUTTAHC My4YKa, CPaBHEHHUE XapaKTEPUCTUK TEHEPUPYEMOTO U3ITYUCHHUS.
7. 7. KOHKYpEeHTbl CAHXPOTPOHHOI'O U3JTyYCHHUSI.

Onrtuyeckuii nazep, peHTT€HOBCKas TPYOKa, HEIMHEHHOE IPeoOpa3oBaHKe JIA3€pPHOT0 N3ITY4YEHHS
(MeTox reHepaluy rapMOHUK BBICOKOTO MOPSIIKA).

8. 8. [I[puMeHeHne CUMHXPOTPOHHOTO M3TydeHuss. O030p METOIOB.

Merton peHTreHocTpykTypHoro ananu3a. Cootnomenus Jlays, ycinoBust bperra-Bynbda. XAFS —
CHEKTPOCKOMUS ISl CTPYKTYPHOTO aHanu3a. MeTolnka U3MEpPEeHUs U HCCIEI0BaHUs CIIEKTPOB
norJonieHus. MeToJl CTOSYMX PEHTTEHOBCKUX BOJH. MeTo bl ()a30BOr0 KOHTpACTa.

9. 9. Cranuuu KypuaroBckoro nctounuka cuHxporponsnoro uzinydenus «kKMCU - Kypuarosy.

0O0630p cTanmmii 1 HauboIee IPKUX Pe3yNNbTaTOB, MOTYYCHHBIX Ha CTAHIIHSIX.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (PU3HKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Teopust pyHKUMIH KOMILUIEKCHOTO IIEPEeMEHHOTI0

Heab AMCHUNIMHBI:

- IO3HAKOMUTH CTYJCHTOB C OCHOBAMHU TEOPUH (PYHKIMU KOMILIEKCHOTO MEPEMEHHOT0, HAYYUTh
CTYZICHTOB HMCIOJb30BAaTh MOIIHBIA anmapaT TEOpHH (YHKIHMHA KOMILJIEKCHOTO MEPEMEHHOI0 B
aHaJM3€e MMOCTABJICHHBIX IIEpe] HUMHU 3a1a4.

3agauu AMCHMILINHBI:
- Hay4uTh CTYJEHTOB, IOJIb3YSACh METOJAMH TEOPUH (PYHKLNN KOMIUIEKCHOT'O IEPEMEHHOT0;

- TPOBOAWTH BBIYHMCICHUS, CBS3aHHBIE C WHTETPAIbHBIM HMCUUCICHUEM U YPaBHEHUSMU
MaTeMaTU4eCKON (PU3UKU.

IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUsI 1O JUCIHUIJIMHE (MOIYJII0)

B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI O0yYaroIrecs JOIKHbI

3HATD:

- OCHOBHBIE MTPEICTABICHUS KOMIUJIEKCHBIX YHCEI.

- Yenosust Komm-Pumana.

- [IpencraBnenne aHaTUTHYECKUX (YHKIIMIA C TIOMOIIBIO CTENIEHHBIX PSOB.

- Teopemy Kot 06 MHTErpUpOBaHUM aHATUTUYECKON PYHKIIMU MO 3aMKHYTOMY KOHTYPY.
- Teopemy Kommu 0 BeIueTax.

- [TonsiTue ocoboit Touku. OmnpeneneHue BpryeTa GyHKIUH.

- [IpencraBnenue QyHKIMHA B OKPECTHOCTH OCOOBIX TOUEK C IOMOIIBIO CTETIEHHBIX PSIOB.
- CBoiicTBa IpOOHO-TMHEWHOTO OTOOpAKEHUSI.

- Kondopmuoe orobpakeHne ¢ TOMOIIbIO dJIEMEHTAPHBIX (YHKITHH.

- Jlorapudmudeckuii BeIYET.

- Teopemy Pymie o npupaiiennu aprymeHra.

yMeTh:



- Boruncnsate GyHKIUU OT KOMIUIEKCHOTO YHCIIA.
- IuddeperunpoBath GyHKIIUN KOMIUIEKCHOTO apTyMEHTa.
- CTpOUTH 10 33JJaHHOM TCUCTBUTEIHPHON MM MHUMOM YaCTH aHATMTUYECKYIO (DYHKITHIO.

- BeruncnsaTs uHTErpai oT PyHKIUN KOMIUIEKCHOTO apryMEHTa M0 KPUBOM MJIM 10 3aMKHYTOMY
KOHTYDY.

- PacknagpiBath hyHKIMIO B psig JlopaHa B OKpecTHOCTH OCOOBIX TOYEK.

- C nomo1ipt0 KOH(QOPMHBIX 0TOOPaKEHUI MePEeBOAUTD OJIHY 3a/IaHHYI0 00J1acTh B JPYTYIO.

BJIA/I€Th:

- DJIeMEeHTapHBIMHU OIIEPALUAMHU C KOMIUIEKCHBIMHU YUCIIAMH.

- Meromamu nuddepeHuupoBanmst GyHKIHA KOMIUIEKCHOTO apryMEHTa.

- OCHOBHBIMU METO/IaMH BBIYMCIICHUS UHTETPATIOB OT (GYHKLUUH KOMIIJIEKCHOI'O IIEPEMEHHOTO.

- OCHOBHBIMHU CTIOCOOaMH KOH(POMHBIX OTOOpaKEHHIA.

TeMbI U pa3jeiibl Kypca:
1. IuddepenuupyeMocts GyHKINNE KOMIUIEKCHOTO TiepeMeHHOoTo. Y cioBust Komm-Pumana.

JeiictButenpHas u KomiuiekcHas auddepenuupyemoctu. Y cnosusa Komu-Pumana.

2. VIaterpai o myTH OT PYHKIIMM KOMIUIEKCHOTO IEPEMEHHOTO.

[Tyt Ha KOMILIEKCHOU TuIOCcKOocTU. OmpeneneHue wHTErpaia, cymmbl JlapOy, MHTErpajbHbBIC
cyMMbl. IHTerpasi oT CTeneHHON (pyHKINH.

3. Kommiekcuble uncna. Chepa Pumana.

Omnpenenenne KOMIIEKCHOTO unciaa. OCHOBHBIE CIIOCOOBI MPEACTABIECHUS KOMIUIEKCHOTO YUCIIA.
®opmyna Dinepa. IIpencraBieHne KOMIUIEKCHOW IJIOCKOCTH € TOMOIbI0 cdepbl Pumana.
3aMbIKaHHUE KOMIUIEKCHON IJIOCKOCTH, OECKOHEUHO y/ajeHHas TOUKa.

4. KonpopmHbIE OTOOpAKEHUS C TOMOILBIO MJIEMEHTAPHBIX (DYHKIIMH.

Kondopmubsle oToOpaskeHHsI € TOMOLIbIO 3J€MEHTapHBIX (YHKIHMI M OOpaTHBIX K HHUM —
CTETeHHasl, YKCIIOHEHTA.

5. KondpomMHoe oToOpaskeHue ¢ MOMOIIBI0 JPOOHO-TUHEWHON QYHKIINU.

CpoiicTBa npoOHO-IMHEHHOTO oTOOpaskeHus. KpyroBoe cBOHCTBO  JIpOoOHO-TUHEHHOTO
oToOpakeHHsl. DJIeMeHTapHble 0TOOPAXKEHHS C TIOMOIIBIO IPOOHO-IMHEHHOTO OTOOpaKEHUSI.

6. MHoronucTHble QYHKIUH.

BerBu ananutuyeckoit pyHKiuu. Touka BETBICHHUS.



7. OcoObIe TOUKH aHATUTHIECKON (QYyHKIIUU. BBIYeTsl.

Omnpenenenue u Kiaccu(puKanys U30IMPOBAHHBIX 0COOBIX ToUeK. Onpeenenne BbrueTa QyHKIUU
B TOYKEC.

8. Psan Jlopana aHaTMTHYECKON (YHKIIUU B OKPECTHOCTH 0COOOM TOUYKH.

Teopema 0 paBHOMepHOU cxoauMocTH psina Jlopana. Knaccudukaius ocoObIX TOYEK ¢ TOYKHU
3penus psana Jlopana. Teopema Komu o Beruerax. Jlemma XKopaana.

9. Psin Tetinopa /u1si aHATUTUYECKON (DYHKITHH.

Onpenenenue pana Telsopa, TeopeMa 0 paBHOMEPHOU cXoauMOCTH psifa Teinopa. beckoneunas
QG epeHIMPyeMOCTh aHATUTUYECKUX (GYHKINH. EAMHCTBEHHOCTh aHAIMTHYECKUX (DYHKIIUHA.

10. Teopema Kormmm 06 aHanuTHueCKON PYHKIIMH IO 3aMKHYTOMY KOHTYPY.

’Kopnanos kontyp. Jlemma I'ypca. HTerpupoBanue 3aeMeHTapHBIX QYHKIUN 11O 3aMKHYTOMY
KOHTYDY.

11. Teopema Pyme. [lpunnun aprymenra.

Jlorapudmuueckuii Beraet ¢pyHkiuu. Teopema Pyme. OcHoBHas Teopema anreOpsbl.



AHHOTANUM K pa004YUM NMPOrpaMMaM U CIUILINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIEI0BAHUIM

YpaBHeHusi MaTeMaTu4eckoil pusukmn

Heab AMCHUNIMHBI:

- ¢QopmupoBanue 0a30BBIX 3HAHUH 1O MaTeMaTHYeCKOH (U3WKE M JallbHEHIIero
UCIIONIB30BAaHUSI B JPYrHX  OO0JIACTAX  MaTreMaTHYeCKOro 3HAaHUS W JIMCHUTUIMHAX
€CTECTBCHHOHAYYHOTO COZCPKAHMS;

- q)OpMI/IpOBaHI/IC MaTeMaTU4eCKOn KYJbTYPbI, UCCICAOBATCIILCKUX HABBIKOB U CIIOCOOHOCTH
IMPUMCHATDb 3HAHHA HA IIPAKTHUKE.

3agauyd IUCHUILINHBI:
- (hopmupoBaHue y 00ydarommxcsi 0a30BbIX 3HAHUI 110 MATEMAaTUYECKOH (pH3HKeE;

- GopmupoBaHue 0O0IIEMAaTeMaTHUYECKONW KYJIbTYpbl: YMEHHME JIOTUYECKH MBICIUTH, [IPOBOJUTH
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPKJICHHUM, YCTAHABIMBATD JJOTUYECKHUE CBSI3U MEXKIY IOHATUSIMY;

- q)OpMI/IpOBaHI/IC y'MeHI/Iﬁ W HABBIKOB NPHUMCHATH IIOJYUYCHHBIC 3HAHUA JIA PCIICHUA 3aJda4
MaTeMaTH4YeCKOM (1)I/ISI/IKI/I, CaMOCTOATCIIBHOTO aHAJIM3a NOJIYUCHHBIX PE3YJIbTATOB.

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

- ONpEIEICHUE U CBOWMCTBA JIMHEWHBIX, KBa3WIMHEHHBIX M HEJIMHEHHBIX YPaBHEHHU IIEPBOrO
NOpsIIKA, TEOPEMBI CYLIECTBOBAHMS M EIUHCTBEHHOCTH pelleHus 3agaun Komwm Uil HUX,
OIIPEETICHUE CUMIUIEKTUYECKOW U KOHTAKTHOW CTPYKTYPBI, BUJ XapaAKTEPUCTUK I YPABHEHUN
IIEPBOT0 NOPsAJIKA;

- popmyny Ilyaccona pemenus 3agaun Komm i ypaBHEHMs TEIUIONPOBOIHOCTH, TEOPEMbI
CYILIECTBOBaHUS U €JUHCTBEHHOCTH pelieHus 3anaur Koim, npuHIMI Makcumyma; Gopmyny
Herotona pemenns ypaBHeHust IlyaccoHa, Teopembl CyIIECTBOBaHUS M €IMHCTBEHHOCTH,
MPUHIMUIT MAaKCUMYMa;

- dopmynsl 1’Anambepa, Kupxropa u Ilyaccona pemieHust 3amaud KOIIM JJiIsi BOJHOBOIO
YpaBHEHMsI, TEOPEMbl CYIIECTBOBAHUS M EJUHCTBEHHOCTH, 3aKOH COXPAaHEHHS HHEpPIuu;
orpenieNieHne M CBOWCTBAa OOOOIIEHHBIX (YHKIMH, MPOCTpaHCTBA OOOOLIECHHBIX (DYHKIHIHA,
POM3BOJIHBIE, TEH30PHOE IPOM3BEICHUE U CBEPTKA 00OOIIEHHBIX (DYHKITHIA;



- onpenenieHre 0000IIEeHHBIX pereHnni AuddepeHInaTbHBIX ONIEPaTOPOB U (PyHIaMEHTATHLHOTO
pemieHnus AuQQPepeHInanbHOTO onepaTopa ¢ MOCTOSHHBIMU KO3 (QUIIHEHTaMH;

- TeopeMy XepMmMaHjaepa, KOHCTPYKIHUIO (DyHIaMEHTaIbHOTO pemeHUs OOBIKHOBEHHOTO
g depeHraIbHOro  oneparopa, Gopmynbl s (QyHIaMEHTaIbHBIX PEIICHHH ONepaTopoB
TEIUIONPOBOAHOCTH, Jlaruiaca 1 BOJHOBOTO;

- IOCTAaHOBKH KpaeBBIX 3aAad s ypaBHeHu Jlamaca u Ilyaccona, Teopembl eAMHCTBEHHOCTH
pELICHUI KpaeBbIX 3aJa4, ONPEICIICHNE U CBOMCTBA MOTEHIMAIOB IIPOCTOrO U JBOMHOIO CJOA,
TEOpEMBl CYIECTBOBaHMs PEILICHUN BHYTPEHHMX M BHeWHMX 3anad Jupuxne m Helimana,
orpenenenue u cBoiicta pynkuuu ['puna 3anau Aupuxie u Heiimana,

- CBOWCTBa COOCTBEHHBIX 3HAYCHWW U COOCTBEHHBIX (QYHKIMA omneparopa Jlarutaca B
OTpaHUYEHHOW 00JacTH; CBOWCTBA pPEUICHWH ypaBHEHHs | enpMroiiblia, YCIOBHUS HM3ITy4eHUS
3ommepdenbaa, TPUHLUI MPEIEIbHOTO MOIJIOMIEHNUS, IPUHLIUI NPEAEIbHON aMIUIUTY/IbL;

- q)YHI[aMCHTaJ'IbHOC PECUICHUC OIICpaTopa Jlannaca Ha IIJIOCKOCTU, TCOPEMBI CYHICCTBOBAHUS U
CAUHCTBCHHOCTU PCIICHHA JABYMCPHBIX KpacBbIX 3a/a4, (1)OpMy.]'ILI JIIA (1)YHKI_[I/II/I FpI/IHa n
paliCHuA 3a1a4u I[I/IpI/IXJIC B OJIHOCBSI3HOM 06J'IaCTI/I;

- oIpezeNieHue nceBaoAu(GepeHIaTIBLHOTO ONepaTopa, OrPaHMYEHHOCTH I1./1.0. B IPOCTPAHCTBAX
CobosieBa, TEOPEMbI O KOMIIO3UIIMH U TICEBIOJIOKAIBHOCTH I1.J.0., CBOMCTBA 3JUTMITHYECKUX
1.7.0., TEOPEMY O TTapaMeTPHUKCEe, CBOMCTBA MHTETPAIbHBIX orepaTopoB Dyphe.

yMeTb:

- pemiaTh KBa3WJIMHEHHbBIC ypaBHEHHs NEPBOrO MOpsAIKa, ypaBHeHHe ['amuibproHa — SIkoOu u
o0Iee HENMHEWHOE ypaBHEHHE, HAaXOAUTh WX XapaKTEPUCTHKH; pemaTth 3amaud Komm s
YpaBHEHHUH TEIIONPOBOJAHOCTH W BOJHOBOT'O; BBIUMCIATH MOTEHHMAN HPBIOTOHA; HAXOAUTH
POM3BOJIHBIE, CBEPTKH U IIpeoOpa3oBanusi Oypre 00001EeHHBIX (QYHKIIHIA;

- HaxoIuTh (YHIAMEHTAIbHBIE pemieHUS TU(PEpEeHIINATHHBIX ONEePaTOpPOB C MOCTOSHHBIMH
koa(purmenTamu;

- pelmarb KpaeBble 3allauyd METOIOM pa3ZelIeHUs] NEPEMEHHBIX W IPU MOMOLIM MOTEHINAJIOB,
pelaTh CMeIaHHbIe 3a]1auu, HaXoAuTh ¢pyHKuuto ['puHa 3ana4 upuxie u Helimana, npumeHsTh
MeTO/1 KOH(GOPMHBIX OTOOpa)KeHHH Ul pelleHus ABYMEPHBIX 3a/a4, HaXOAUTh COOCTBEHHBIE
¢byHKIMU 1 cOOCTBEHHbIE 3HaYeHUs orneparopa Jlamiaca;

- IPUMEHATh TEXHUKY IceBIoU(D(epeHIINAIBHBIX ONEPATOPOB K HCCIEIOBAHUIO YpaBHEHHM
MaTeMaTU4eCKON (PU3MKHU.

BJAACTh:

- anmapaTtoM YpaBHEHHH B YacTHBIX MPOW3BOIHBIX MEPBOTO IMOPSIKA JUISI €ro MPUMEHEHUs B
bu3nKe U reoOMeTpHH;

- TEXHUKOH pemicHrsd OCHOBHBIX ypaBHCHI/Iﬁ MaTeMaTH4eCKOi (I)I/IBI/IKI/I BO BCCM IIPOCTPAHCTBC U
€C MPUIIOKCHUAMHU K (I)I/I3I/I‘-ICCKI/IM 3aJadaM,

- anmaparoM  Teopud  OOOOLIEHHBIX  (QYHKIMH U (QyHIAMEHTAIbHBIX  pPELICHH
nudepeHIraIbHBIX OMepaTOPOB;



- arnmnapaToM TEOpPHUH MOTEHIIMAJIOB JIJIsl €r0 MIPUMEHEHUS B (U3HKE;

- TEXHUKOH peIIeHus KpaeBbIX M CMEIIaHHBIX 33/1a4 JUII OCHOBHBIX YpaBHEHHUI MaTeMaTH4eCcKOi
(GU3UKHU U ee PUIIOKEHUSIMH;

- afnmnapaTroM TeopuH rnceBaoudepeHalbHbIX OepaTOPOB.

TeMbl U pa3jesibl Kypca:

1. KpaeBblie 3agaum.

ITocranoBKa kpaeBbIxX 3a1a4 1151 ypaBHeHu# Jlamnaca u [lyaccona.
ITorenumanbl JBOMHOIO CI0SI U UX CBOMCTBA.

[ToTeHmanbl MPOCTOro CI0sl U X CBOMCTBA.

TeopeMbl equHCTBEHHOCTH pemeHus 3anad Jupuxne u Heitmana juist ypaBHenus Jlamaca.
CymectBoBanue peuiennii 3aaa4 Jupuxie u Helimana. [lotenuuan PobGena.

Oyukuus ['puna 3anaun Jupuxie i oneparopa Jlamnaca B TpexMepHO 00J1IaCTH U €€ CBOWCTBA.

Oyukuusa ['puna 3anaun Helimana.

Oyukuus ['puna 3amaun  Jupuxine B 1aBymepHoM ciydae. CBsa3b ¢ KOH(MOPMHBIMHU
otobpaxenusmu. Gopmyna i pemieHus 3agaun upuxiie.

2. O600IeHHBIE pelIeHUs YpaBHEHUI MaTeMaTHIecKoi (pu3nuku. OyHIaMeHTaIbHBIC PEIICHHS.

O606mennbie ¢ynkuu. IlpousBogubie 0000meHHBIX (QyHKIMA. OO0001IEeHHBIE (YHKIHH
YMEPEHHOTO POCTa M 0000IICHHBIC (PYHKIIMHU C KOMITAKTHBIM HOcHuTeneM. [IpeoOpa3oBanue Oypbe
0000meHHbIx (yHKIMHA. TeH30pHOE MpoW3BEeNeHHE U CBEpTKa OOOOIIEHHBIX (DYHKIUH.
OO000111IeHHbIE pelIeHNs TUHEHHBIX yYpaBHEHHI B YaCTHBIX MPOU3BOJHBIX. DyHIaMeHTaNIbHbBIE
pemienuss nudQepeHaNbHBIX OMEepaTopoB C MOCTOSHHBIMU KkKod(dduumentamu. Teopema
cylecTBoBaHMs (yHIaMeHTanbHOTO perieHus. JlectHurna Xepmanaepa. Meron cmycka ans
0000meHHpIx  pemeHuid.  DyHAaMeHTanbHOE  pelleHHe  JHHEHWHOro  OOBIKHOBEHHOTO
muddepeHnansHoro ypaBHeHus. OyH1aMeHTaNbHOE pelIeHUe orepaTopa TEIIONPOBOIHOCTH.
dyHaaMeHTanbHOe pellieHre onepaTtopa Jlammaca.

@yHIaMEHTAIbHOE pEIleHUue BOJHOBOro oreparopa. IlocraHoBka u pemieHue 000OIIEHHON
3ajaun Kommum ais BoimHOBOTO ypaBHeHus. [locTtaHoBKka U pemienne 06001eHHoi 3aqaun Ko
JUISL ypABHEHUS TEIJIONPOBOHOCTH.

3. OcHOBHBIE YpaBHEHUS] MaTEMaTUYECKON (PU3UKH.

Vpasnenue temtonpoBogHoctu. opmyna I[Tyaccona. Teopema cyniecTBOBaHUS pEIICHUS 3a]1a4U
Komm. IlpuHumun MakcuMmyma Uisi ypaBHEHHUSI TEIUIONPOBOJHOCTH. Teopema €IuHCTBEHHOCTH
pemenus 3amaun Komm. YpaBHenume IlyaccoHa B TpexmepHOM mnpocTpaHcTBe. HpIOTOHOB
MOTEHIUAI.

®opmynsl I'puna. Teopema cymectBoBaHus pelleHus ypaBHeHus Ilyaccona. IlpuHuun
Makcumyma Ui ypaBHeHus Jlammaca. EnuHcTBEeHHOCTH pelieHus ypaBHeHus Ilyaccona.
OnHomepHoe BoiHOBOe ypaBHeHHe. Dopmyna 1'Anambepa. TpexmepHOe BOJTHOBOE YpaBHEHHE.
VYpasuenue JlapOy. ®opmyna Kupxroda. 3anaznsiBaroniuii noteHuuair. J[BymepHoe BoJIHOBOE



ypaBHeHue. Merox cnycka. @opmyna Ilyaccona. 3akoH COXpaHEHHMS] YHEPTHM JJISI BOJHOBOTO
ypaBHeHUd. EnnHCTBEHHOCTD pemenus 3agaun Komm.

4. CnoiictBa niceBno i GepeHInaIbHBIX OMepaTOPOB.
IIpoctpanctBa Cobonesa. Teopema BIOKEHHS.

[MceBnomud dhepeHmanbHble  ONEpaTopel W WX CHMBOJBL ~ OrpaHWYeHHOCTh IL.J.0. B
npoctpanctBax Cobosesa.

TeopeMa 0 KOMITO3UIIMH I1.71.0. U CJICJACTBUS U3 HEe.
Jlemma XepManaepa. DJUIMOTAYECKHUE T1.10.0.

[Tapametpukc >maunTU4eckoro m.7.0. CymiecTBOBaHHE M CBOMCTBA PEIICHHH SUTUNTHUYECKHX
niceBoan(HepeHInANTBHBIX YpaBHEHUI.

OcoOennoctu pemieHust 3agaud  Kommwm [Uisi  BOJHOBOTO ypaBHEHHUSI C IEPEMEHHBIMU
koadunmentamu. Unrerpanbueie oneparopsl Oypobe.

ITapamerpukc 3amaun Komm a1 BOJTHOBOTO ypaBHEHMS. XapaKTEPUCTUKU.

Hocutens CHUHI'YJIIPHOCTU PCHICHUS 3aJavU Komm AJIs1 BOJIHOBOI'O YPAaBHCHUSA B ClIydac, KOTAa
Ha4YaJIbHOC YCJIOBHUC — ,HeJ'IBTa'(i)YHKI_II/IH.

OcoOenHoctu pemeHuss 3agaud  Komwm a8  BOJIHOBOTO YpaBHEHHUS C  IOCTOSIHHBIMHU
K03 unreHTaMu B cirydae, KOTJja HayajJbHOe YCIOBUE — IebTa-QyHKINS Ha mapadose.

5. CriekTpanbHble U CMELIaHHbIE 3a/]auH.
CoOcTBeHHbIE 3HaUCHMsI U COOCTBEHHBIE (GyHKINU 3aaa4yn [Jupuxie 1 oneparopa Jlamaca.

VYpaBuenue I'enpmronsia. Ycnosus 3ommepdenbiaa. [IpuHIUNBI IpeenbHOTo MOTJIOMIEHUS U
IIpEeAEIbHON aMILIUTY/IbI.

Cwmemannsle 3agaun. O011as cxema pas3aeseHus IepeMEeHHbBIX.

6. YpaBHEHHUs IEPBOTO MOPSIKA.
Helinble ypaBHEHUS IEPBOTo MOpsAIKA. XapakTepucTUKU. Pemenue 3agaun Kommn.

WuBapraHTHBIE MOBEPXHOCTH BEKTOPHOTO mouid. 3agada Koimm mocTpoeHWs: WHBapHaHTHOMN
MTOBEPXHOCTH.

KBasunuHeliHble ypaBHEHMS IEPBOTO MOpsAaKa. XapakTepucTuku. IlocTpoeHne nHBapuaHTHON
noBepxHocTu. Pemenue 3agaun Komm.

VYpaBHenne I'amunbToHa — SkoOu. JlarpaHkeBbl TOBEPXHOCTHM B CHUMIUIEKTHYECKOM
IIPOCTPAHCTBE.
JIuneiinoe CUMILIIEKTUYECKOE IIPOCTPAHCTBO. KocooproronansHusie JIOTIOJIHEHHS.

CUMILIEKTUYECKHUI Oa3mcC. I/I30TpOHHBIe, KOU3OTPOITHBIC U JIArPAHXKCBBI TOAIIPOCTPAHCTBA.



XapaKkTepUCTUKU Ha TUIEPHOBEPXHOCTH B CHUMIUIEKTUYECKOM MPOCTPAHCTBE. ['aMUIBTOHOBBI
cUcTeMbl. MIHBapHaHTHBIE IarpaHkeBbl MHOT000pa3us. Jlarpanxesa 3agaua Ko,

Pemenue 3anaun Komn as ypaBHenus I'amuinbToHa — SAko0u.

Ob11ee ypaBHEeHUE NTEPBOTO Nopsiaka. JIlexxaH IpoBbl TOBEPXHOCTH, COOTBETCTBYIOIINE PEILICHUSIM.

KoHTtakTHas cTpykTypa. XapakKTepUCTUKU HA TUIIEPIIOBEPXHOCTU B IIPOCTPAHCTBE C KOHTAKTHOU
CTpYKTYypoii. IHBapraHTHBIE JI€KaHAPOBBI [IOBEPXHOCTH.

Pemenue 3amaun Kot a1 001ero ypaBHEeHUS IEPBOTO MOPSIIKA.



AHHOTAUMH K pa004YuM MPOrpaMMam I CHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

dusuka KOHACHCHPOBAHHOI'0 COCTOAHUSA

Heab AMCHUNIMHBI:

- OCBOCHHE CTyAEHTaMH (PyHJaMEHTAJbHBIX 3HAHUN B 00JacTH (HU3MKM KOHJCHCHPOBAHHOIO
COCTOSIHUS, U3yYeHUe opOUTanel, ux ruOpUIN3alud, KPUCTAJUINYECKUX PEIIeTOK, (POHOHOB U
DIIEKTPOHOB, WX 3aKOHOB JHCIIEPCHUHU, IUIOTHOCTH COCTOSHHM, KBaHTOBBIX J(QEKTOB,
IIPAKTUYECKOI0 IPUMEHEHHUSI KPUCTAILIIOB.

3agauu AMCHUIINHBIL:

- o6yquHe CTYACHTOB OCHOBHBIM IIOHATHAM B (1)I/I3I/IK€ KOHACHCHUPOBAHHOI'O COCTOAHUSA, ITIOHATUIO
SJICMCHTApPHBIX BO36y‘)KI[eHI/II71 1 KOHICIIIIWMHU KBAa3W4aCTHUII,

- q)OpMI/IpOBaHI/IC IoaAXoA40B K BBIIIOJHCHHUIO CaMOCTOATCIIbHBIX I/ICCJ'IGI[OBaHI/Iﬁ CTYACHTaMH B
obnactu (1)I/ISI/IKI/I KOHACHCHUPOBAHHOI'O COCTOSAHUSA B paMKaX BbIITYCKHBIX pa60T Ha CTCIICHb
MarucTpa.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- MECTO U POJIb OOLIMX BOIIPOCOB HAYKH B HAYYHBIX UCCIIETOBAHMSIX;

- COBpEMEHHBIE TPOOIeMbI (PU3UKH, XUMUU, MATEMATUKH;

- TeOpeTHUYECKUE MOJIeNU (DyHTaMEHTaIbHBIX IPOLIECCOB U ABJICHUN B (PU3UKE U €€ MPUIIOKCHUSIX;
- IPUHLIMIIBI CAMMETPHUU U 3aKOHBI COXPAHEHUS;

- HOBeHIIHE OTKPBITHA €CTCCTBO3HAHUSA

- IOCTAHOBKY Mpo0sieM (PU3NKO-XUMHUYECKOTO MOJEIIMPOBAHMS;

- 0 B3aUMOCBA34IX U q)YH)IaMeHTaJ'IBHOM CAUHCTBC CCTCCTBCHHBIX HAYK.

yMeThb:

- 3 (EeKTUBHO HCIIOIH30BAaTh HA TMPAKTHUKE TEOPETHYECKHE KOMIIOHEHTHI HAYKHW: TOHSTHS,
CY)XJI€HUS, YMO3AKIIOUECHUS, 3aKOHBI;



- IPEJICTaBUTh MTAHOPAaMy YHUBEPCAIbHBIX METOAOB M 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHUS;
- paboTaTh Ha COBPEMEHHOM 3KCIEPUMEHTAIIBHOM 000py10BaHUH;

- abCTparupoBaThCsl OT HECYIIECTBEHHBIX BIUSHHUM IIPH MOJICIUPOBAHUHU PEATbHBIX (DU3UICCKUX
CUTYalIHii;

- INTAaHUPOBATh OITUMAJIBHOC NPOBCACHUC SKCIICPUMCHTA.

BJIA/I€Th:
- IJTAHUPOBAHUEM, IOCTAHOBKOW M 00pa0OTKON pPe3yabTaToOB (PU3MIECKOTO IKCIIEPUMEHTA;
- HAy4YHOU KapTUHOW MHPA;

- HaBBIKAMH CaMOCTOSITENIbHOW paboThl B 1aOOpaTOPHH HA COBPEMEHHOM SKCHEPUMEHTAIHHOM
000py1I0BaHUN;

- MaTCMaTH4YCCKUM MOJCIIMNPOBAHUEM (1)I/I3I/I‘IeCKI/IX 3aJa4.

TeMbl U pa3jeiibl Kypca:
1. KBa3uyacTuipl U UX XapaKTEPUCTUKH.

KBaszuuactuip, OCHOBHBIE XapaKTEPUCTUKU KBazuyacTuil. OCHOBHOE COCTOSIHHE KpHUCTaJLIa.
HyneBbie konebanusi. MeToapl onmucaHus TEIUIOBBIX KOJIEOAHWN KPUCTAIUTMYECKOW PEIIETOK.
®ononbl. Crosiume BOJHBL berymue BOJMHBL. 3aKOH IUCIEPCHH aKyCTHYECKUX (DOHOHOB B
OJIHOMEPHOH IICTIOYKE aTOMOB IPH Yy4YeTe B3aUMOJICHCTBUS aToMa C JBYMS OMMKaWITUMU
COCEIIMM.

2. Kpucrannnueckue pemeTkHy.

Kpucrannuueckass CTpykTypa M ee onucaHue. J[ByMepHbIE M TPEXMEpHbIE KPHUCTaJNINYECKUE
pemetkn bpaBe. DneMeHTHl CUMMETpUM KpPUCTAIIMYECKMX peleTok bpase. DHeprust cBsizu
pelieTky, KoHcTaHTa MajnenyHra u ee pacuer. Slueiika Burnepa-3eiiTiia, ee mocTpoeHHe.
OO6patHas peuierka. [locTpoeHne 00paTHBIX pELIETOK ISl TPEXMEPHBIX perieTok bpase.

3. Cuipl B3aUMOIEHCTBUSL.

BzaumogeiicTBus BaH ACp Baansca. MOJ'ICKy.TISIpHI)Ie KpucCTalJlbl. HonHbie CBsA3U, HOHHBIC
KpHuCTaJlJIbI. KoBanenTHrie cBsa3u. MeTammndeckas CBA3b. Boz[opolea;I CBA3b.

4. CTpyKTypHBIE€ €AMHUIIBI BEIIECTBA, OPOUTAIH.

[TonsiTne wacTull B KBaHTOBOM MexaHuke. CTpyKTypHbIE €IMHHIBI BeliecTBa. Poiub szep,
AIIEKTPOHHBIX 000JIOUEK, CHJI B3aUMOJICWUCTBHUS, CTAaTHUCTUKU CTPYKTYPHBIX €IWHUI] B
(bopMHpPOBaHUYU CBOMCTB KOHAEHCUPOBAHHBIX CpEI.

DJEeKTPOH B MoJjie CPepruuecKd CUMMETPUYHOTO MMOTEHIMAIA, €r0 SHEPrHsl, BOJIHOBAsA (YHKIIHS.
AToMm BostopoJia. ['eomeTpust BOJTHOBBIX (PYHKIHI S, p, d, f cocTostHUNA. ATOMHBIE OpOUTAIH.

Cxema 3HEpreTHYECKUX YpOBHEH B aTOMe€, 3allOJHEHHME MX DJIEKTPOHaMU. 1-oe U 2-oe mpasuia
XyHpa.



['ubpumabie opouTanu. Ycnosus rudpuauzanun. [locrpoerne rubpuaabix opoutaneii. OCHOBHBIC
TUIBI THOPUIHBIX opOuTanei, p, s u d cBsi3u. MoJekyaspHble OpOUTaIU: CBS3BIBAIOLINE,
Pa3pBIXJISIOIINE U HECBSI3BIBAIONINE, MHOTOLIEHTPOBBIE U ABYXIIEHTPOBBIE OPOUTAIIH.

5. @epMHUEBCKUE IIEKTPOHBI B MATHUTHOM I10JI€.

KBaHTtoBaHue sHEpPreTM4ecKoro CreKkTpa CBOOOJHBIX 3JEKTPOHOB B MAarHUTHOM TOJE. YPOBHU
Jlanmay. KBasukinaccuueckoe mnpubamxenue. KBaHTOBaHME HSHEPreTHMYECKOTO  CIIEKTpa
9JIEKTPOHOB B MAarHUTHOM I0OJ€ B pealbHbIX MeTautax. CHHHOBOE paclleIuieHue YpOBHEH
Jlannay. TpaekTopusi IBHXKEHUS 3JIEKTPOHA B KPHUCTAJUIE B MAarHUTHOM II0JIE B IIPOCTPAHCTBE
UMITYJIbCOB U B peajbHOM IpocTpaHcTBe. PacmpeneneHne KBaHTOBAHHBIX MAarHUTHBIM IMOJIEM
AJIEKTPOHOB B MPOCTPAHCTBE UMITYJIbCOB. CHEKTpaiabHasi TUIOTHOCTh COCTOSIHUM 3JIEKTPOHOB B
MarHuTHOM TI0JIE.

KBanrtoBbie ocrmmsinmonnbsie 3Qdextol. Dpdext [lydbnukopa-ne ['aaza, addexr ne ['aaza-pan
Anbdpena. Cps3p wyactoThl ociuisinuil  [lyOnukoBa-ne ['aaza ¢ osneprueit Depmu,
KOHIICHTPAIIUEH AJIGKTPOHOB M JKCTPEMAIbHBIM ceueHHeM moBepxHoctd PDepmu. PaszmepHoe
KBAaHTOBaHUE JIBVDKCHUS DJICKTPOHOB.

6. @epMuUEBCKHE IEKTPOHBI.

Hes3anMmoznecTByrOIME IEKTPOHBI B NOTCHIMAIBLHOM SIIMKE. DHEprus U umnyiabc Depmu.
OCHOBHOE  COCTOSIHME  JJIEKTPOHHOH  (epMU-KHUIKOCTH. Mozaenb  GpepMHU-KUAKOCTH.
OneMeHTapHble BO30YXAEHUS W HX 3aKOH JAUCHEPCUH. DJIEKTPOH B IOJIE MEPUOANYECKOrO
NOTEHIMAaJa KPUCTAUIMYECKON pemieTkd. O¢ddexkTuBHbIH noTeHuuan. BomHoBas QyHKIusS
anekTpoHa. OHORIEKTPOHHOE pubIKeHue, arnadbatudeckoe npubdamkenue. Teopema bioxa.
KBaszuumnynbsc ayiekTpoHa. 3aKOH AMCIIEPCUH DJIEKTPOHA B pEUIETKE. DHEPreTU4YEeCKUE 30HBI.
3onbl bpuimiosna. [loctpoenne 300 bpuiuirosHa ais 1ByMEpHOM KBaJpaTHOM pEIIETKU. 30HbI
bpunrosHa 11 pa3InyHbIX TPEXMEPHBIX KPUCTAUIMYECKUX PEIIETOK.

3anonHeHue 30H bpuiumtoosHa snextpoHaMu. Merton I'apprcoHa NMOCTPOEHMsI MOBEPXHOCTEN
®epmu. Ilosepxnoctn depmMu MeTaa ¢ IUIOCKOW KBAaJApPaTHOM PEIIETKOM IIPU Pa3Iu4yHOU
BaJICHTHOCTH.

[ToBepxHoctn ®depmu menounbix MmeramioB. IToBepxnoctu depmu 61aropoaHBIX METANIIOB.
IToBepxHocTn PepMHU METAUIOB ¢ MPOCTOM rekcaroHalbHOU pemerkor. [losepxHoctn depmu
METaJUIOB ¢ T'€KCaroHaJIbHOM IIOTHOYMAaKOBaHHOM pemeTkoil. Knaccuukanus nosepxHocTen
Depmu.

[I10THOCTD DJIEKTPOHHBIX COCTOSIHUM B TPEXMEPHOM Cilydae. OJEKTPOHHBIE CHCTEMBI C
KBaJpaTUYHBIM 3aKOHOM aucrnepcud. CucTreMbl C NIPOU3BOJIBHBIM 3aKOHOM JIUCIEPCHH.
[11OTHOCTD 3MEKTPOHHBIX COCTOSHHI B JIBYMEPHOM U OJTHOMEpHOM ciy4ae. OcoOenHocTn Ban
Xo0Ba B IJIOTHOCTH COCTOSIHUNA. DPPeKkTHBHAs Macca IeKTpoHa. D deKkTuBHAsS Macca INIOTHOCTH
cocrosaHuil. L{ukinoTpoHHas Macca 3nekTpoHa. DEepMU-KUIKOCTHAS U DICKTPOH-(HOHOHHAS
nepeHopMHUpOBKa 3(h(HEKTUBHON MacChl ANEKTPOHOB B METaLIAX.



DNEeKTPOHHAs TEMIOEMKOCTb. DJIEKTPOIPOBOAHOCTh METAJIOB. DEHOMEHOIOTHYECKOE ONHMCAaHNE
AIIEKTPONPOBOTHOCTH. DJIEKTPOIPOBOIHOCTh B MOJAEIH (EPMHUEBCKUX 3JIEKTPOHOB. Dopmyrna
JIudmuma. TemmneparypHasi 3aBUCUMOCTh AJIEKTPOIPOBOJHOCTH METAIIOB. TemIonpoBOAHOCTD
JURJIEKTPUKOB, METAJUIOB U CILIABOB.

7. DOHOHBI.

3aKOH JHUCIEPCHH aKyCTHYSCKHX (OHOHOB B OJHOMEPHOH IIEMOYKEe aTOMOB TPH yueTe
B3aUMOJICHCTBUSL aTroMa C 4YeThIPbMs OJIKAWIIMMHU COCENAMH. DHEPreTHYeCKUH CIHEKTp
aKycTHYeckux (oHOHOB. CTaTHCTHKA aKyCTUYECKHX (OHOHOB, CPEAHssA SHEpPrusi (HOHOHOB.
Cpennee 9uciio OHOHOB.

Temneparypa [lebas. Temmoemkocts pemetku. Mogens Jle6as. CrexkTpayibHas IJIOTHOCTh
(OHOHOB B TPEXMEPHOM, JABYMEPHOM M OJJHOMEPHOM citydasix. OcOOEHHOCTH paclpOCTPaHEHUS
3BYKOBBIX BOJIH B TPEXMEPHBIX KpHcTajiaXx. 30Hbl bpuiuitosHa. [loBepxHOCTH NOCTOSHHOMN
4acTOTHI (HOHOHOB.

OnTuueckre (OHOHBI. 3aKOH AUCIIEPCHH ONTUYECKUX (DOHOHOB ISl TMHEWHON LEMOYKH ABYX
YepeAyIOIUXCsl COPTOB aTOMOB C OJIHOM CTENEHbIO CBOOOJBI. 3aKOH TUCHEPCUU OMTHYECKUX
(OHOHOB AJI1 NTUHEHHOW LEMOYKH JIBYX UYEPEIyIOIIMXCS COPTOB aTOMOB C TpPEeMs CTEIECHSIMHU
cBoOoabl. OnTtuueckne (QOHOHBI B TpeXMepHBIX KpucTtamiax. CrekTpanbHas IIOTHOCTh
ontuyeckux (QoHoHOB. OOmIas KapTHHA CIEKTpa KOJIEOAHHH KpPUCTAINTUYECKOW PEelIeTKH.
BzaumopeiictBue poHoHOB. TemnoBoe paciupeHue.



AHHOTANUM K pa004YUM NMPOrpaMMaM U CIUILINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

du3nyeckasi KyJabTypa

Heab AMCHUNIMHBI:

CdopmupoBaTh MHUPOBO33PEHUECKYIO CUCTEMY HAYyYHO-TIPAKTUYCCKUX 3HAHWUW M OTHOIICHHE K
(bu3HYECKOI KyTbTYpE.

3agauu AMCUUIIINHBIL:

Jns  nocTWKEHUsT IOCTaBICHHOW  LEIM  NpeAycMaTpUBaeTCs  pelIeHHe  CIEeNYHOLIMX
BOCIMTATEIbHBIX, 00pa30BaTENbHbBIX, PA3BUBAIOIINX U 03[JOPOBUTEIBHBIX 3a/1a4:

- IIOHUMAaHME COLMAJILHOMN poJin (I)HSHHGCKOﬁ KYJBbTYPBI B pa3BUTHU JIMYHOCTU U IIOATOTOBKE €€ K
HpO(i)GCCI/IOHaJILHOI;'I JCATCIIBHOCTH,

- 3HAHUE HAYYHO- OMOJIOTHYECKUX M MPAKTHYCCKUX OCHOB (PU3UYECCKOU KYJIBTYpPhI U 3JOPOBOTO
o0Opa3a XKu3HH;

- (hpopMupoBaHME MOTUBALIMOHHO-LIEHHOCTHOI'O OTHOLIEHUS K (PU3HUECKON KYJIbTYpe, YCTaHOBKU
Ha 3JI0pOBBI CTWIb KHU3HHM, (U3NYECKOE CAMOCOBEPIICHCTBOBAHWE M CAaMOBOCIIHUTaHHE,
HOTPEOHOCTH B PETYIISPHBIX 3aHATUAX (PU3MUECKUMHU YIIPAKHEHUSIMU U CTIOPTOM.

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

Marepuan paszziena nmperycMaTpuBaeT OBJIAJIEHUE CTYIEHTaMU CUCTEMON HAYYHO-IIPAKTHYECKHUX
U CHEIHMATIbHBIX 3HAaHUH, HEOOXOAUMBIX Ul TIOHUMAaHUS IPUPOTHBIX M COLUANBHBIX MPOLECCOB
(GYHKIMOHUPOBAaHUS (PU3NYECKON KyJIbTYphl OOILIECTBA M JIMYHOCTH, YMEHHUS UX a/JalTUBHOTO,
TBOPYECKOTO  MCIOJIb30BAaHMsS  JUIsl  JIMYHOCTHOTO W NPO(ECCHOHANBHOTO  pPa3BUTHS,
CaMOCOBEpPILIEHCTBOBAHUS, OPraHU3allMU 3/I0POBOTO CTWJISL KHM3HH IPU BBINOJHEHUH y4eOHOM,
npo¢eCCHOHATIBHON U COLMOKYIBTYPHOU AeaTenbHOCTU. [IoHMMaTh poib pu3nueckon KyabTypbl
B Pa3BUTHUU YEJIOBEKA U NTOATOTOBKE CIIELUAINCTA.

yMeThb:

Hcnonb3oBate  (PU3KYJIBTYPHO-CIIOPTHUBHYIO  JAEATENBHOCTh  JJIS  TOBBIIIEHHS  CBOMX
(YHKLIMOHATIBHBIX U JABUTaTENbHBIX BO3MOXKHOCTEH, JUISI TOCTM)KEHUS JIMYHBIX JKU3HEHHBIX U
npo(hecCHOHATIBHBIX IIeJIeH.



BJIAJ1€Th:

CHcTeMO# TpPaKTHYECKUX YMEHUH W HAaBBIKOB, OOCCIICUMBAIOIINX COXPAHECHHUE W YKPEIUICHHE
3JI0POBbS, PAa3BUTHEC M COBEPIICHCTBOBAHUE ICHUXO(PU3MYSCKUX CIIOCOOHOCTEH M KadecTB (C
BBITIOJTHCHUEM YCTAHOBJICHHBIX HOPMATHBOB 10 O0IIeH (PU3NIECKOW M CIIOPTUBHO-TEXHUYECCKON
MOATOTOBKE).

TeMbl U pa3jesibl Kypca:
1. ODII (obmras pusmueckas MOATOTOBKA)

dusnueckas MMOATOTOBJICHHOCTb YCJIOBEKA XApPaKTCPU3YCTCA CTCICHBIO PA3BUTHUA OCHOBHBIX
(I)I/I3I/I‘-I€CKI/IX Ka4d€CTB — CHJIbl, BBIHOCJIMBOCTHU, I‘I/I6KOCTI/I, 6BICTpOTLI, JIOBKOCTH U KOOpAWHAINU.

W nest KOMIUIEKCHON MOATOTOBKH (PU3HUECKUX CIIOCOOHOCTEH TI0AeH HET ¢ IITyOOKOM IPEBHOCTH.
Tak myuyiie pa3BUBAIOTCS OCHOBHbBIE (DU3MYECKHE KAUeCTBA YEIOBEKa, HE HAPYIIAETCS TapMOHUS
B JICSITENILHOCTH BCEX CHCTEM M OPraHOB 4enoBeKa. Tak, K mpuMepy, pa3BUTHE CKOPOCTHU JOHKHO
MPOUCXOAUTh B EIUHCTBE C PA3BUTHEM CHUJIbI, BBIHOCIMBOCTH, JIOBKOCTU. MMeHHO Takas
CIaKEHHOCTh U NMPUBOIUT K OBJIQJICHUIO KHU3HEHHO HEOOXOIUMBIMU HaBBIKAMH.

®dusznueckrue KadecTBa U JBUTaTCIIbHEIC HAaBbIKH, IIOJYYCHHBIC B pPE3YJIbTATC (1)I/ISI/II-IeCKI/IX
33.H$ITPII>1, MOT'yT OBITH JIETKO MEPCHCCCHBI YCJIOBECKOM B JPYruc 00J1acTH €ro ACATCIIbHOCTH, U
CII0COOCTBOBATH 6BICTpOMy HpI/ICHOCO6J'IeHI/IIO YCJIOBCKAa K H3MCHAOMUMCA YCIOBHAM Tpyada
6I>ITa, 4TO OYCHb BAXKHO B COBPCMCHHBIX KU3HCHHBIX YCIIOBUSAX.

Mex(z[y pa3BUTHEM CI)I/ISI/I‘IGCKI/IX Ka4yCCTB H CI)OpMHpOBaHI/IeM ABUI'aTCIbHBIX HABBIKOB
CYHICCTBYCT TCCHAA B3aMMOCBS3b.

JlBurarenbHble KadecTBa (POPMHUPYIOTCS HEpPaBHOMEPHO M HEOAHOBpeMeHHo. HawuBbiciive
JOCTUXKEHUS B CUJIE, OBICTPOTE, BBIHOCIMBOCTH JOCTUTAIOTCA B Pa3HOM BO3pacTe.

IToHsiTHE O CHUJIE U CHJIOBBIX Ka4eCTBaX.
.HIO]:[I/I BCeraa CTPEMUIINCH OBITH CUJILHBIMH U BCCTZla yBaKaJiu CUITY.

PaznuuatoT MakcuMasbHyt0 (a0COIIOTHYIO) CHITY, CKOPOCTHYIO CHITY M CHJIOBYIO BBIHOCIIMBOCTb.
MaxkcuMmanbHasi CUjla 3aBUCUT OT BEJIMYMHBI NIONEPEYHOT0 CeUeHUs: MbIbl. CKOpOCTHAs cuila
OTIpeNIeNIeTCs] CKOPOCThIO, C KOTOPOH MOXET OBITh BBINOJIHEHO CUJIOBOE YIPAKHEHUE WU
CHWJIOBOHM IpueM. A CHJIOBasi BBIHOCIMBOCTb ONPENENAETCS IO YHUCIY NOBTOPEHHM CHUIOBOTO
YIIPA)KHEHMS 10 KpallHEH yCTaJIOCTH.

Jns pa3BuTHS MaKCUMaIbHOM CHUJIBI BBIPA0OOTAaH METOJ] MAKCUMAaJIbHBIX YCUJIUI, pacCUnTaHHBIN
Ha Pa3BUTHE MBIIIEYHON CHJIBI 32 CUET MOBTOPEHHUS ¢ MAaKCUMAJIbHBIM YCHUJIMEM HEOOXO0JINMOTO
yIpaXXHEHUs. AJI pa3BUTHUS CKOPOCTHOM CHIIBI HEOOXOJIMMO CTPEMHUTHCS HapallUBaTh CKOPOCTh
BBITMIOJTHEHUS YIPAXHEHUH WM MPH TOM ke CKOpoCcTH NpuOaBisaTh Harpy3ky. OJIHOBPEMEHHO
pacTeT U MakCUMaJlbHas CWJIa, a Ha Hel, Kak Ha Iuargopme, Gpopmupyercss ckopocTHas. s
pPa3BUTHS CHJIOBOM BBIHOCIMBOCTH IIPUMEHSETCS METOJ «JI0 OTKa3a», 3aKIIOYAOIINNCS B
HEIPEPBIBHOM YIPAKHEHUH CO CPETHUM YCUIIMEM J0 MTOJHON YCTAIIOCTH MBIIIIII.

YToObl pa3BUTH CHITY, HYKHO:



1. YKpenuTb MbIII€YHbIE TPYIIIIBI BCETO IBUTaTEILHOTO ammnapara.

2. Pa3BuTh ciocOOHOCTH BBIACPKHUBATH PA3IMYHbIC YCHIIUS (IMHAMHYECKUE, CTATHUECKUE H JIp.)

3. [Ipuobpectu yMeHue pallioOHAIbHO UCIIOJIB30BAaTh CBOIO CHITY.

st OpIcTpOrO pocTa CHIIBI HEOOXOAMMO TIOCTENIEHHO, HO HEYKJIOHHO YBEJIMYUBATH BEC
OTSTOINEHUN M OBICTPOTY IBUKEHHU ¢ 3TUM BecoM. Cmiia 0co6eHHO 3(hPEeKTUBHO pacTeT HE OT
paboThI OOJBIION CyMMapHOI BETUYMHBL, @ OT KPATKOBPEMEHHBIX, HO MHOT'OKPaTHO HHTEHCHUBHO
BBITIOJTHSAEMBIX YIIpaXHeHUH. Perraromiee 3HaueHue A1 GOPMUPOBAHUS CHITBI UMEIOT MTOCIICTHUE
NOTBITKY, BBIMONHSEMble Ha (oHe yromiueHus. s moBbimeHus 3)(EeKTHBHOCTH 3aHATUI
PCKOMCHAYCTCA BKJIHOYAaTb B HHUX BCJICA 3a CHIJIOBBIMU YIPAKHCHUAMU YIPAKHCHUA
JTMHAMHYECKHE, CIIOCOOCTBYIOIINE PACCIA0ICHUIO MBI U MPOOYNKAAIOMINE IOJOKUTEIBHBIC
SMOIMH — UTPbI, TUIABAHUE U T.II.

YPOBGHB CHJIbI XapaKTCPU3YCT OIPCHCICHHOC MOp(I)O(I)YHKL[I/IOHaJ'ILHOC COCTOSIHE MBIIICYHOM
CHCTCMBI, 06eCHeqHBaIOHIGﬁ ABUT'aTCIIbHYIO, KOPCETHYHO, HACOCHYIO U 06MeHHYIO (1)YHKI_II/II/I

Kopcernas ¢ynkmmst oOecriednBaeT MPU ONPEICIICHHOM MBIIIEYHOM TOHYCE HOPMAJIbHYIO
OCaHKy, a Takke (QYHKIUU T[O3BOHOYHUKA M CIIHHHOTO MO3ra, NPEIyNpexaas TaKue
pacnpocTpaHEeHHbIC HapymieHUS W 3a00JIeBaHUS KaKk JeQEeKThl OCaHKH, CKOJHO3bI,
ocTeoxoHApo3bl. KopceTHas (yHKIUS KMBOTAa UTPACT BAKHYIO POJIb B (DYHKIMOHUPOBAHUU
NICUCHH, XKEIy/IKa, KHIICUHUKA, [TOYEK, MPEAYNPEKIas Takue 3a00JieBaHusI KaK TacTPUT, KOJIHT,
XOJICIIUCTUT W JAp. HEIOCTATOYHBIM TOHYC MBI HOT BEAET K Pa3BUTHUIO IJIOCKOCTOIHS,
pacIIMpeHuIo BeH U TpoMOodiedury.

HC,I[OCTaTOLIHOS KOJINYCCTBO MBIINICYHBIX BOJOKOH, 4 3HAYUT, CHUXKCHHUC O0OMEHHBIX IMpouccCCcoOB B
MbIIIax BCACT K OXKUPCHHUIO, ATCPOCKIICPO3Y U APYTUM HGI/IH(l)eKIII/IOHHI)IM 3a00JIeBaHUSIM.

Hacocnass ¢yHkius MbImn («MBIIIEYHBI HAacoC») COCTOMT B TOM, YTO COKpalleHHe Jubo
CTaTMYECKOE HAIPSHKEHME MBI  CIIOCOOCTBYET TMEpPEABMIKEHUIO BEHO3HOH KpOBU 110
HalpaBJIEHUIO K CEep/Ily, YTO UMeeT OO0JIbIIOe 3HaUeHUE MpU 00eCreyeHUH 001Iero KpoBOTOKa U
auMdoToka. «MBIIIeYHBIN HACOC» Pa3BUBAET CHITY, IPEBBIMLAIOIIYI0 pabOTy CepACUHON MBIIIIIBI
U o0ecrieyrBaeT HalOJHEHUE MPaBOro XKelyJouyka He0OXO0AUMBIM KOIN4ecTBOM KpoBH. Kpome
TOTO, OH UTpaeT OOJIBIIYIO POJb B MEPEIBMKEHUU JTUM(BI U TKAaHEBOW JKUAKOCTH, BIHAS TEM
caMbIM Ha MPOLIECCHl BOCCTAHOBIICHUS U yJalleHUs MpoAykToB oOMeHa. HenocraTounas pabora
«MBIILIEYHOTO0 HACOCa» CHOCOOCTBYET Pa3BUTHIO BOCHAIUTENBHBIX MPOLIECCOB M 0OpPa30BAHUIO
TPOMOOB.

Taxum 06pa30M HOPMAJIbHOC COCTOSAHHC MBIIIIEYHONM CHUCTEMBI SABJISICTCS BAXKHBIM M JKU3HEHHO
H€06XOI[I/IMBIM YCJIOBUEM .

YPOBCHB COCTOSIHUSI MBIIIIEYHOM CHCTEMEI OTpAXKACTCA MMOKA3aTCIIEM MBIIIIEYHON CHJIEL.

W3 storo cienyer, 4TO Ui 370pOBbsi HEOOXOAUM ONpPEAETICHHBIH YPOBEHb PAa3BUTHS MBIIII] B
IEJIOM U B Ka)X/10i1 OCHOBHO MBILIEUHOM TPyIINe — MBIIIIAX COUHBL, FPYAH, OPIOIIHOTO Mpecca,

HOT, PYK.

Pa3BuTHe MBI MPOUCXOJUT HEPAaBHOMEPHO KakK I10 BO3PACTHBIM IIOKa3aTensiM , Tak U
uHaAuBUAYyansHO. [ToaToMy He cienyer GopcupoBaTh BBIXOJ] Ha TOJKHBIN ypoBeHb y aereit 7-11
net. B Bo3pacre 12-15 net HabmoaeTcs 3HaUNTENIbHOE YBEIMUSHHUE CUITBl U HOPMATUBBI CUJIBI HA
HOpsI0K Bo3pacTaroT. B Bozpacte 19-29 et nporcxoauT oTHOCUTENbHASA cTabunu3anus, a B 30-



39 ner — TeHACHIMS K CHIOKEHUIO. [Ipu yripaBisieMoM BOCITUTAaHUHU CHJIBI 11e71eco00pa3Ho B 16-18
JIET BBINTH HA HOPMATUBHBIN YPOBEHb CUIIBI M MOAEPKUBATH €ro 10 40 ner.

Heo06x01uMo MOMHUTB, YTO MEXKY YPOBHEM OTACIBHBIX MBIIIEYHBIX TPYIII CBSI3b OTHOCHTEIHHO
cimabasi ¥ T03TOMY HOPMATHBBI CHIIBI JIOJDKHBI OBITh KOMIUIEKCHBIMU M OTHOCUTEIIBHO TIPOCTHIMU
IPU BBIOJHEHUU. JIydIke TECThl — ATO YIPAKHEHUS C MPEOJOJICHUEM MAacChl COOCTBEHHOTO
TeJa, KOTJa YYHUTHIBACTCS He aOCONIOTHAsl CHiia, a OTHOCUTEIbHAs, YTO IMO3BOJSET CIIIAIUTh
pasHHIly B aOCOJIOTHOW cHiie, OOYCIOBJICHHYIO BO3PAcTHO-TIOJIOBBIMU U (YHKIMOHATHHBIMH
dakTopamu.

HopmainbHblii ypoBeHb CHJIBI — HEOOXOMUMBIH (hakTOp A XOPOILEro 310pPOBbs, OBITOBOM,
npodeccuoHaNbHON TPYIOCIIOCOOHOCTH.

JlanbHeliIee MOBBINICHUE YPOBHS CHJIBI BBIIIE HOPMATHBHOTO HE BIIHMSET HA YCTOWMYMBOCTH K
3a00JICBaHUSM U POCT MPOPECCHOHATBHON TPYIOCIOCOOHOCTH, TAe TpeOyercs 3HAYMTEIbHAs
dbu3ndeckas cuia.

['nOKoCTh ¥ METO/IMKA €€ Pa3BUTHSL.

Ilon THOKOCTBhI0 MOHHUMAIOT CIOCOOHOCTh K Mmax IIO AMIUIMTy€ MABMXKCHUAM B CYCTaBaX.
I'nbxocTtsb - MOpq)O(bYHKHHOHaHBHOG JABHUIaTCIIbHOC Ka4CCTBO. Omna 3aBHUCHUT:

- OT CTPOEHHUSA CyCTaBOB;

- OT 3JIACTUYHOCTH MBILIII U CBI304YHOI0O aIlllapara;

- OT MEXAHU3MOB HEPBHOM PEryJISLUU TOHYCA MBIIILI.
PaznnyatoT akTUBHYIO U TACCUBHYIO THOKOCTb.

AKTHBHAs THOKOCTH - CIIOCOOHOCTH BBITIOJIHSTH JABWKCHUA C OOJIBIIION aMHHHTyILOﬁ 3a CUCT
COOCTBEHHBIX MBIIICYHBIX YCHHHﬁ.

[TaccuBHast THOKOCTH - CITOCOOHOCTH BBHITIOJIHSTH JBMXKCHHS C OOJBINONW aMITUTYION 3a CUeT
JeHCTBUS BHEUIHMX cui (mapTHepa, TskKecTH). BenumunHa mnaccuBHOM TMOKOCTH BBIIIE
OKa3arejied akTUBHON TMOKOCTH.

B mnocnennee BpeMs moiydaeT pacnpoCTpaHEHHWE B CIHOPTUBHOHM JMTepaTtype TEpMHH
“criennanpHasi THOKOCTh” - CIOCOOHOCTH BBINOJHATH JIBM)KEHUS C OOJBIION aMIUIUTYIOH B
CycTaBaX W HaNpaBJICHUAX, XapaKTEePHbIX [UId M30paHHOW cropTHUBHOM cnenuanuzauuu. [log
“o01melt ruOKOCThIO”, B TAKOM Cllyyae, MOHUMaeTcs THOKOCTh B HanboJiee KPYIHBIX CycTaBax U B
pa3INYHBIX HAPABICHUSAX.

Kpome mnepeunciieHHbIX BHYTPEHHUX ()aKTOpOB Ha T'MOKOCTh BIMSIIOT U BHEIIHHE (DAKTOPBHI:
BO3pacT, IOJI, TEIOCIOXKEHHE, BpeMs CYTOK, yromileHue, pasmMuHKa. [lokazarenu rubkoctu B
MJTaJIIINX U CPEAHMX Kiaccax (B CpelHEM) BBILIE MMOKa3aTeNel CTapiIeKIaCCHUKOB; HauOOIbIINN
MPUPOCT aKTUBHON THOKOCTH OTMEUYAETCs B CPEIHUX Kilaccax.

[TonoBble pa3nuuusi ONpeAessitoT OMOJOTMYECKyI0 TMOKOCTh Yy neBouek Ha 20-30% Bblmie 1o
CPaBHEHMIO C MalbunKaMH. Jlyurie oHa coXpaHsAeTCs y )KEHIIUH U B MOCJIEAYIOIIEH BO3PaCTHOM
NEPUOAMKE.



Bpems cyTok Takke BiausieT Ha TMOKOCTb, ¢ BO3PAcTOM 3TO BIMSHUE yMeHbIIaeTcs. B yrpenHue
4achl THOKOCTh 3HAUUTENIBHO CHID)KEHA, JTy4YIIHe MoKa3aTeau rHOKocTu oTMedatorcs ¢ 12 mo 17
4aCcoB.

YToMmiieHuE 0Ka3bIBAET CYLIECTBEHHOE U IBOMCTBEHHOE BIMsIHME HA THOKOCTB. C OHOM CTOPOHBI,
K KOHIly pa0OThl CHIKAIOTCA MOKA3aTed CHJIbI MBIIIL, B pe3yJIbTaTe Yero akTUBHAs TMOKOCTh
ymenbinaercss 10 11%. C apyroil cropoHbl, CHM)KEHHE BO30YXKIEHHUS CHIIBI CIOCOOCTBYET
BOCCTAHOBJICHHUIO 3JIACTHYHOCTH MBI, OTPAHUYUBAIONINX aMIUIUTYAY ABMKEHUA. TeM caMbIM
MOBBILIAETCS MMaCCUBHAS THOKOCTD, MOJBMKHOCTh YBenuunBaercs 10 14%.

HebnaronpusitHele TeMnepaTypHble yciaoBHs (HM3Kas TeMIIepaTypa) OTPULIATENbHO BIUAIOT Ha
BCE Pa3HOBHJIHOCTH THOKOCTH. Pa3zorpeBanue MbIII] B MOATOTOBHTENBHON YacTu y4eOHO-
TPEHUPOBOYHOIO  3aHATUS II€pel BBIIOJHEHHEM OCHOBHBIX  YIPAXHEHUW IIOBBIIIACT
MIOABUKHOCTb B CYCTaBaX.

MepI/IJ'IOM THOKOCTH SIBJISETCS aMININTyda ,I[BI/I)I(GHPlﬁ. Z[J'Iﬂ IIOJIYUYCHHA TOYHBIX AdaHHBIX 00
AMIIIUTYOC JBUKCHUN HCIIOJIB3YIOT  MCTOIbI CBETOBOM perucTpanuu: KHHOCBEMKY,
HI/IKJ'IOFpaQ)I/IIO, PCHTICHO-TCIICBU3NOHHYIO CbCMKY U IDP. AMHJ’II/ITy,Z[a ,Z[BI/I)KCHI/Iﬁ HU3MECPACTCA B
YIUIOBBIX I'paAgycCax UiId B CAHTUMCTpPAX.

CpencTBa 1 METOJIBI:

CpencTBoM pa3BUTHS THOKOCTH SIBJISIFOTCS YIPKHEHUS HA pacTATUBaHus. VX nenst Ha 2 rpynisL:
AKTHUBHBIE U N1aCCUBHBIE. AKTUBHbIE YIIPAKHEHUS:

- ogHO(a3HbIE U MPYKUHUCTHIE (CIIBOCHHBIE, CTPOCHHbIE) HAKJIOHBI;

- MaxOBbI€ U (PUKCHUPOBAHHBIC;

- CTaTUYECKHE YIPaXHEHUS (COXpaHEHHE HETIOABHKHOTO MOJIOKEHHS C
MaKCUMaJIbHON aMIUTUTYIOM ).

[TaccuBHBIE ympa)XHEHUS: 1103a COXPAHSAETCS 3a CUET BHEIIHUX cuil. [IpuMeHss ux, TOCTUraroT
HauOONBIINX TMOKa3zarened rubkocTH. Jlns pa3BuTHs aKkTUBHOM THOKOCTH 3¢ (EKTUBHBI
YIPaXHEHHS HAa PacTATMBAaHUE B AMHAMUUYECKOM PEXHUME.

OOmee Meronuueckoe TpeOOBaHHE JUIsl Pa3BUTUS TMOKOCTH - 00s3aTeNbHBbIM pa3orpeB (10
HOTOOT/IEICHNUS) TIepe]] BHITOJHEHUEM YIPaXHEHUH Ha pacTATUBaHUE.

B3aumHOE CONpOTHBIEHHE MBI, OKPYXAIOUIMX CYCTaBbl, UMEET OXPAHUTEIbHBIA 3(P(DEKT.
MeHHO MO3TOMY BOCHHUTaHME TMOKOCTHM JIOJDKHO C 3amacoM o0ecnedrBaTh TpeOyeMyr Max
aMILIUTYly IBM)KEHHMI U HE CTPEMHUTHCS K IPEJEIbHO BO3MOKHOM CTeNeHU. B rocnennem ciuydae
3TO BEJIET K TPAaBMUPOBAHUIO (PaCTSKEHHUIO CYCTaBHBIX CBS30K, IPUBBIYHBIM BHIBUXAM CYCTAaBOB),
HapYILIECHUIO NIPABUJIBHONU OCaHKH.

MpbIIIsl  MaJopacTsDKUMBI, TOATOMY OCHOBHOM METOJ] BBIMONHEHHS YIPAKHEHWH Ha
pacTsSruBaHue - MIOBTOPHBIN. Pa3oBoe BhIMoTHEHNE yIpakHEeHUH He 3pPekTHBHO. MHOTOpa3oBbIe
BBITIOJTHEHHUSI BEIYyT K CYMMHPOBAHHUIO CIIEJIOB YIPOKHEHUS H YBEIUUYCHUE AaMILUTUTYIbI
CTAHOBHUTCS 3aMCTHBIM. PeKOMeH}IyeTCH BBIIIOJHATE YIIPAXHCHUA HA PaCTATMBaHUEC CEPUAMU I10
6-12 pa3, yBemuunBasi aMIUTHTYY JIBI)KEHUH OT CEpHUH K Cepruu. MexX Ty CepHsIMHE T1e1eco00pa3Ho
BBITNOJIHATH YIPaKHEHUS Ha pacciiabyieHue.

Ceplm ynpancHeHHﬁ BBITIOJITHATOTCSA B OHpGZ[CJICHHOfI NOoCICA0OBATCIBbHOCTHU!



- VI PYK;,
- JUISL TYJIOBUIIIA;
- ISl HOT.

Bonee ycremHo nmpoucxXoauT BOCIUTAHHE TMOKOCTH MPHU €XKEIHEBHBIX 3aHSATUSX WK 2 pa3a B
JeHb (B BHIE 3aqaHuil Ha JoM). Hanbouee 23 (heKTUBHO KOMIUIEKCHOE IPUMEHEHHUE YITPasKHECHHIA
Ha pacTaruBaHue B cienyromnieM couyetanuu: 40% ynpaxkHeHUM akTUBHOro xapakrtepa, 40%
YOpaKHEHU maccuBHOro xapakrtepa u 20% - cTaTU4ecKoro. YIpaKHEHUsI HAa pacTATMBAHHE
MOKHO BKJIIOYATh B JIFOOYIO YacTh 3aHATHHA, OCOOCHHO B WHTEPBAJaX MEXKIY CHIOBBIMU U
CKOPOCTHBIMHU yIIPAKHCHUSIMH.

B mnazameM mIKoibHOM BO3pacTe MPEUMYIIECTBEHHO HCHOIb3YIOTCS YINPAKHEHUS B aKTUBHOM
JTUHAMHYECKOM pEXHMME, B CPEJHEM M CTapllieM Bo3pacTe - Bce BapuaHThl. llpuuem, ecnu B
MJIQJIIINX U CPEJHUX KJlaccaxX pa3BHBAaeTCs T'MOKOCTh (pa3BUBAIOLIUN PEXHUM), TO B CTAPIIUX
KJIaccax CTaparoTCs COXPAHUTh JOCTUTHYTHIM YPOBEHB €€ pa3BUTUA (TOJACPKUBAIOLINI PEXKIM).
Hawunyumme noka3arenu ruOKOCTH B KPYIHBIX 3BEHBAX Tella HaOto1al0Tes B Bo3pacte 10 13-14
JIeT.

3akaHuyMBas PACCMOTPEHHE pa3BUTUS (U3MYECKHX KayecTB B Ipormecce (U3NIECKOTO
BOCIIMTAHMUS, CIEAYeT aKLEHTUPOBATh BHUMAaHHE HAa B3aWMOCBS3M MX PA3BUTHUSI B LIKOJIBHOM
Bo3pacte. Tak, pa3BUTHE OJHOIO Ka4eCTBA CIIOCOOCTBYET POCTY ITOKa3aTeNled APYruxX (PU3nIecKux
KadyecTB. IMEHHO 3Ta B3auMOCBA3b 00YCIIOBIMBAET HEOOXOIUMOCTh KOMIUIEKCHOTO MOAXO0JA K
BOCIIUTaHUIO (PU3MUYECKUX KAUeCTB Y IIKOJIbHUKOB.

3Ha4yMTeIbHbIE MHBOJIIOIMOHHBIE U3MEHEHUSI HACTYIAIOT B MTOKUJIOM U CTap4yecKOM Bo3pacte (B
CBSA3M C M3MEHEHMEM COCTaBa MBI M YXYALIEHUEM YIPYIrO-3JIACTUYECKUX CBOMCTB MBI U
CBA30K). HyXHO npoTHBOAEHCTBOBATH PETPECCUBHBIM M3MEHEHMSIM IIyTEM HCIOJIb30BaHUS
CHENHATBHBIX YIPAKHEHUN C TEM, YTOOBI MOAEPKUBATH THOKOCTh Ha YPOBHE, OJIM3KOM K paHee
JIOCTUTHYTOMY.

BriHOCIMBOCTE.

BriHOCAMBOCTE OmpeensieT BO3MOKHOCTh BBITIOTHEHUS JUTUTEILHONW paObOThI, TPOTUBOCTOSHUS
YTOMJICHUIO. BRIHOCTUBOCTH pemIaommmM 00pa3oM OINpeeIsieT yCIeX B TAKUX BUIaX CIOPTa, Kak
JBDKU, KOHBbKH, TUTABaHUE, 0T, BEJIOCIIOPT, TPeOIIs.

B CIiopTe 1104 CJIOBOM «BBIHOCIHMBOCTB» IMOAPA3YyMCBACTCA CIIOCOOHOCTH  BBIIOJIHSTH
HWHTCHCHUBHYIO MBIIICYHYTO pa60Ty B YCJIOBHAX HEAOCTAaTKa KHCJIOpPOJA. Pa3npie moau 1o-
pa3sHOMY CIIPABJIAKOTCA CO CIIOPTUBHBIMHU HArpy3KaMu. KOMy-TO OHU JOCTAKOTCH JICTKO, KOMY-TO
C HAIpsAXKCHUCM, TaK KaK BCC€ 3aBUCUT OT HHI[HBHHyaHLHOﬁ YCTOIZQHBOCTH YCJIO0BCKa K
KHCJ’IOpOI[HOfI HEOOCTATOYHOCTH.

Kucnoponnas HeqocTaTOYHOCTh BO3HHMKAeT NpU 3HAUMTENbHOM (usnueckoil Harpyske. He
ycIieBas OJIy4uTh U3 aTMOC(EPHOro BO3/lyXxa HEOOXOAUMBIA KUCIIOPOJI, OPIaHU3M CIIOPTCMEHA
BbIpa0aThIBAET YHEPTHUIO 3a CUET aHA3POOHBIX PEAKLINH, IPU 3TOM 00pa3yeTcsi MOJIOYHAsI KUCIIOTA.
s BocCTaHOBIIEHUS! HapYUIEHHOTO PaBHOBECHUS M MCIOJIB3YETCs MOJIydaeMblil mocie GpuHuIIa
CKUCJIOPOAHBIA JONT». YUEHBIE YCTAaHOBWIM, YTO, YE€M BBIIIE KHUCIOPOIHBIA JOJII IIOCIE
npeaensHol paboThl, TeM OH 00J1a/1aeT OOJIBIIMMH BO3MOKHOCTSAMHU paboTaTh B OECKUCIOPOIHBIX
YCIIOBHSIX.



CekpeT BBIHOCIMBOCTH — B HAaINpaBJIEHHOW TMOJATOTOBKE opranusma. Jlyis pa3BuTusi oOmiei
BBIHOCJIIMBOCTHU HGOGXOI[I/IMLI YIIpa)KHCHUSA cpe;[Hep”I HHTCHCUBHOCTHU, NJIUTCIBHLIC 10 BPCMCHHU,
BBITIOJIHACMBIC B PABHOMCPHOM TCMIIC. C IMPOrpe€CCUBHBIM BO3PACTAHUCM HAIPY3KHU IO MCPC
YCUJICHUA TTOATOTOBKH.

B 3HaunTenpHOW Mepe BBIHOCIHUBOCTH 3aBUCHUT OT JEATEIbHOCTH CEPACYHO-COCYIUCTOM,
JBIXaTEeJIbHBIX CHUCTEM, S3KOHOMHBIM pacxojoBaHueM »Hepruu. OHa 3aBHUCHUT OT 3amaca
SHEPreTUYecKoro cyocTpara (MbIIIEYHOrO TTIMKOreHa). 3anachl IITMKOTeHa B CKEJIETHBIX MBIIIIIAX
Yy HETPEHHPOBAHHBIX JIIOJEN cocTaBisieT okoio 1,4%, a y cnoprcmenoB — 2,2%. B mpouecce
TPEHUPOBKU HA BBHIHOCIMBOCTD 3arachl TNIMKOr€Ha 3HAYUTENbHO yBenuuuBaroTcsi. C Bo3pacToM
BBIHOCJIMBOCTH 3aMETHO MOBBIIIAETCS Ha IPU 3TOM CJEIyeT YUUTHIBATh HE TOJIBKO KaJeHAapHbIH,
HO U OMOJIOTHYECKHI BO3PACT.

UeM BbIlIE YPOBEHB a3pPOOHBIX BO3MOKHOCTEH, TO €CTh BBIHOCIMBOCTh, TEM JIydlle MTOKa3aTeln
apTepUaJIbHOTO JIaBJICHUS, XOJECTEPMHOBOrO OOMEHa, YYBCTBUTEIBHOCTH K cTpeccam. [lpu
MOHMKCHUU BBIHOCIMBOCTH IOBBIIIAETCS PUCK HMINEMHYECKHX OOJIE3HEH cepala, MOSBICHUS
3JI0Ka4€CTBEHHBIX HOBOOOPA30BaHU.

JIOBKOCTh U MCTOABI €€ BOCIIMTaHN .

ITog 71OBKOCTBIO MOJPAa3yMEBAETCSl CIIOCOOHOCTH YEJIIOBEKA K OBICTPOMY OBJIAJICHHIO HOBBIMH
JBYDKEHUSIMH WIM K OBICTpOH IepecTpoiKe ABUraTeIbHOM JESTENbHOCTH B COOTBETCTBUU C
TpeOOBaHUSAMH BHE3AITHO U3MEHUBLICHCS CUTYaLlUU.

BocnuTtanue J10BKOCTH CBSI3aHO C TMOBBIIICHHEM CIHOCOOHOCTH K BBINOJIHEHHUIO CIOKHBIX IO
KOOpJMHAIINY JBUKCHUI, OBICTPOMY NEPEKIIFOUEHUIO OT OJIHUX JIBUTATENbHBIX aKTOB K IPYTUM U
C BBIpaOOTKON yMeHUs JeHCTBOBaTh HauboJiee 1e1ecO00pa3HO B COOTBETCTBMM C BHE3AITHO
WU3MEHUBIIUMHUCS YCIOBHSMHU WJIHM 33jadamu (T.e. COCOOHOCTh OBICTPO, TOYHO M IKOHOMHO
pelaTh CI0XKHYIO IBUraTENIbHYIO 337a4y).

KoopauHupyromye criocoOHOCTH:
1) CIOCOOHOCTh KOOPAMHUPOBATH IBUKCHUS TIPU MIOCTPOCHUU JICHCTBHUS;

2) cnocOOHOCTh MEPECTPOUTDH UX JJII U3MEHEHUS MapaMeTpoB IEHCTBUS WU MEPEKI0YeHNE Ha
JIpyroe IeWCTBUE NPU U3MEHEHUH YCIOBU.

JIOBKOCTB XapPaKTCPUIYCTCA KOOpHHHaHHeﬁ 1 TOYHOCTBHIO IBMOKCHUI. KOOp)II/IHaI_II/ISI JBIDKEHHH -
OCHOBHOM KOMIIOHEHT JIOBKOCTH: CIOCOOHOCTH K OOIHOBPEMCHHOMY U IIOCJICAOBATCIIbHOMY
COTJIaCOBAHHOMY COYCTAaHHUIO JBUKECHUH. OmHa 3aBUCHT OT YETKOH U copasMepHoﬁ pa60T0171 MBIIIIT,
B KOTOpOfI CTPOr'0 COIIaCOBAHBI PA3JIMYHBIC 11O CUJIC U BPCMCHU MBIIIICYHBIC HAITPSIKCHU .

Hexotopeie aBTOpBI ONPEIEAOT KOOPANHALMIO IABHKEHUH ITO-PA3HOMY, AKLIEHTUPYsS BHUMAHHE
Ha oxHOM u3 ee cropoH. H.A. bepHmTeilH, nprHMMas BO BHMMaHUE BHEIIHIOIO CTOPOHY
KOOpJMHAIIMM JIBUYKEHUH, ONpeNesieT ee Kak MpeoJoJieHNe M30BITOUHBIX CTyNEeHeH CBOOOIbI
JBUKYIIETOCS OPraHa, T.€. IPEBPAILEHUE €T0 B YIIPABISAEMYIO CUCTEMY. 3BEHO TeJIa IBHKETCS 110
PaBHOJAEHCTBYIOLIEH BHYTPEHHUX, BHEIIIHUX U PEAKTUBHBIX chJil. LleHTpasibHast HEpBHAs cucTeMa
HOJy4aeT OT MPONPHOPELENTOPOB JABHXKYIIErocs opraHa MH(OpManuio 00 OTKIOHEHUH €ro
TPAaEeKTOPUH OT “HaJyIexkalieil” 1 BHOCUT COOTBETCTBYIOIINE MONPAaBKU B 3()(heKTOPHBIN Mporecc.
JIaHHBIN IPUHLINI KOOPAMHUPOBAHKS OH Ha3Bajl IPUHLMIIOM CEHCOPHOU KOPPEKLIUH.



Benymee mecto npunamiexut [ITHC. Co3nanue clioHEHIINX KOOPAUHAIIUN, HEOOXOAUMBIX IS
OCYILIECTBJICHUSI TPYIHBIX 3a7ad, MPOUCXOAMUT 3a CUET BBICOKON IUIACTUYHOCTH HEPBHBIX
MIPOIIECCOB, 00YCIOBIMBAIIINUX OBICTPOE MEPEKIIOYCHHE C OJTHUX PEAKIIMI Ha APYTHE U CO3/IaHNe
HOBBIX BpeMeHHbIX cBsizeit (H.B. 3umkun, 1970).

JIOBKOCTh B 3HAUMTEIIFHOM CTCIICHH 3aBHUCHUT OT HUMCIOIICIOCA ABUI'aTCIIBHOI'O OIIbITA. BJ'Ia,Z[eHI/Ie
paSHOO6pa3HBIMI/I ABUTaTCIIbHBIMU YMCHHUSAMU W HABBIKAMHU IIOJIOXKUTEIIBHO CKAa3bIBACTCA Ha
(bYHKI_II/IOHaJ'IBHBIX BO3MOXHOCTIAX JBUI'aTCJIIBHOI'O aHaliu3aTopa. CJ'IC,I[OBaTeJ'IBHO, JIOBKOCTBH
MOXHO CYHUTAaTb IIPOSABICHUEM ,I[eeCHOCO6HOCTI/I (bYHKI_II/IOHaJ'IBHBIX CUCTEM YyIpaBJICHUA
JABYOKCHUEM U PACIIPpCACICHUA SOHEPTO3aTpar.

K ocHOBHBIM akTOpaM, ONpeAessIoIINUM JIOBKOCTh, OTHOCATCS: AesrenbHocTh LIHC, 6oraTtcTBo
JUHAMUYECKUX CTEPEOTUIIOB, CTENEHb pPa3BUTHS CHCTEM, YMEHHE YIPABISATh MBILICUYHBIM
TOHYCOM, TOJHOLEHHOCTh BOCIIPHSTHS COOCTBEHHBIX ABIDKEHHH M OKpYKaromel oOCTaHOBKH.
Bce 31u akTopsl TECHO B3aMMOCBSI3aHBbI.

JIOBKOCTb MOXET U3MEPSTHCSI BPEMEHEM OBJIA/ICHUS MJIM BBITTOTHEHUS JBUTATEIBHOTO IEHCTBUS
(MHMH, C), KOOPIUHAIIMOHHOH CJIOKHOCTHIO BBINOJHSIEMOrO JEHCTBUS (OIICHKA ASJIEMEHTOB B
rumHactuke u3 8,9 u 10 6aioB), TOYHOCTHIO BHIMOIHSAEMOTO EHCTBUS (CIATIOM - KOJIUYECTBO
cOUTHIX (IAKKOB, aKpoOaTHUKa - BHICOTA, TPYIIIUPOBKA, TPAAYChl B IOBOPOTAaX, YCTOWYMBOCTH B
MPU3EMIICHUN ), PE3YJIbTaTOM (IIPBIKKHU B BBICOTY C IIECTOM-M, CM).

CpencTBa pa3BUTHS JIOBKOCTH.

Haubonee 3¢ ¢GeKTUBHBIM CPEICTBOM CUUTAIOT CIEAYIOUIME YIPAKHEHHs: T'MMHACTHYECKHE,
aKpobaTuyeckue, JIErkoaTJIeTUYeCKUe, CIIOPTUBHO-UTPOBbIE, €IMHOOOPCTBA, TOPHOJIBIKHBIE. Y
aKpoOaToOB M T'MMHACTOB BBICOKAa TOYHOCTb JBM)KEHHUM, U 3aBUCUT OHA OT YPOBHS CHOPTHBHOMN
IOArOTOBJICHHOCTH. JTa 3aBUCHUMOCTb IPOSBISAETCS B TOYHOCTH OLIEHKHM IPOCTPAHCTBEHHO-
BPEMEHHBIX HHTEPBAJIOB M J03MPOBaHUS MBIIMICYHBIX YCWIMH. ['MMHacTHMueckue U
aKpobaTuyeckue ynpaxHeHUs pa3BUBAIOT aHAJIM3aTOPHbIE CUCTEMBI, TOBBIIIAIOT BECTUOYIISPHYIO
ycroitunBocTh (ocobernno TCO: ynonuHr, kayenu, 6aTyT, THMHACTHUYECKOE KOJIECO),yJIyulIatoT
KOOP/IMHAIIMOHHBIE BO3MOXHOCTH 3aHMMaronuxcs. CnenuanbHo mnojnoOpanHele OPY  Ha
COIJIACOBAHUE M TOYHOCTHb JBM)KEHUH OCOOEHHO 3(()EKTUBHBI AJIi BOCHUTAHUS KOOPIUHALIUU
JBHKEHUU PYK.

TpoitHOM NPBIKOK, IPBLKKH C IIECTOM, B JJIMHY U BBICOTY CIIOCOOCTBYIOT Pa3BUTHIO IPEKIE BCETO
KOOpJMHAIMK JIBM)KEHUH 3aHuMaromuxcs. Hanbonee 3pPexTUBHBIM U JOCTYIHBIM CPEICTBOM
BOCIIMTAHUS JIOBKOCTH Yy 3aHHUMAIOLUXCS SBJISIOTCS IMOJBHM)KHBIE W CHOPTHUBHBIE UTphl. OHU
Pa3BUBAIOT KOOPAMHALIMIO, TOYHOCTb U COPa3MEPHOCTh IBWKCHUM, aHAIU3aTOPHBIE CUCTEMBL. B
CHIOPTUBHO-UTPOBBIX  YINPAKHEHUSX MPHOOPETAIOTCS HABBIKU OBICTPBIX M 3(PPEKTUBHBIX
JBHKEHHUU B HEOXKUJAHHO CIIOKUBLICHCS CUTYaLUH.

VYnpaxHeHuss B eIUHOOOPCTBAaX pa3BUBAIOT JIOBKOCTh. bokc, Ooprba, dexToBaHME pa3BHBAIOT
b 3

TOYHOCTh U OBICTPOTY peakuuu. OHU (QOPMHUPYIOT TaKU€ TOHKHE OIIYIIEHUS, KaK ‘‘dUyBCTBO

JUCTAaHLINN , “dyBCTBO BPEMEHU , PACHIUPSISA TEM CAMBIM JIBUTATEIBHBIE BO3MOKHOCTH YEJIOBEKA.

BapbpupoBanue TakTUYECKUX YCJIOBHUN B CIIOPTHBHBIX HTpax M €IMHOOOPCTBAaX CHOCOOCTBYET

CBOEBPEMEHHOW MEPECTPOUKE JBUTATEIIBHON 1€ TETbHOCTH.

CKOpPOCTHBIE CITYCKH, CJaJIOM BBINIOJIHSIIOTCS B HEMPEPHIBHO MEHSIOIMIUXCS YCIOBUAX U TaKkKe
CIOCOOCTBYIOT Pa3BUTHUIO JTOBKOCTH.

MeTtoauka BOCIIMTaHUS JOBKOCTH.



O0mMMu  METOAMYECKUMU TpeOOBaHUSAMH B TpoIlecce OOYy4YeHHUs SIBISETCS ‘‘HOBHM3HA™
pramHeHHﬁ 1 IIOCTCIICHHOC ITOBBIINICHUE HUX KOOpHHHaHHOHHOﬁ CJIOXKHOCTH. I[JIH Pa3sBUTUA
JIOBKOCTH MOXHO HCIIOJIb30BaTh JIIOObIE HOBBIE YIPaKHEHUS WM U3YYEHHBIE YIPa)KHEHUS C
3JIEMEHTaMHU HOBHM3HBI. JTO 00ydeHHe HOBOMY JOJDKHO OCYIIECTBIATHCS MOCTOsHHO. [IpocToe
IMOBTOPCHHUEC U3YYCHHBIX ynpa)KHeHI/If/'I HC BCICT K PAa3BUTHUIO JIOBKOCTH, a AJIUTCIIbHBIC IICPCPHIBLI
MPHUBOJIAT K MOTEPE CHOCOOHOCTH 00ydaThbes (MPHU JUITMTENHHBIX IMEpephiBaX Macrepa CIopTa
NpOUrphIBalOT [-pa3psaHUKaM MO BPEMEHUM OCBOCHMS HOBOTO JJIEMEHTa). ABTOMAaTH3alus
JUHAMHYECKOTO CTEPEOTHIIa aHAJOTMYHA, B U3BECTHOW CTENEHU, CKOPOCTHOMY Oapbepy W He
CHOCOOCTBYET Pa3BUTHIO JIOBKOCTH.

[TocTeneHHOE MOBBIICHHE KOOPAMHAIIMOHHOW TPYIHOCTH YIMPAXKHEHUS MOXKET 3aKJII0YaThCs B
MOBBILICHUH TPEOOBaHUI:

1) K TOYHOCTH ABMIKCHHUIA;
2) K MX B3aUMHOH COTJIaCOBaHHOCTH,
3) K BHE3AIMHOCTH U3MEHEHHSI OOCTAHOBKH.

MeTOZII/ILIeCKI/Ie IMPUEMBI, C TIOMOIIBIO KOTOPBIX PCAIIM3YIOTCA O6IIII/IC METOJNYCCKHUEC ITOJTOKCHU A

- BbINOJHEHHUE I pa3 IIOKa3aHHBbIX KOMIIICKCOB OPY uiM HECHOXHBIX TUMHACTHYECKHX H
aKpO6aTI/I‘leCKI/IX 3JICMCHTOB,

- BBITNIOJIHEHUE YIPAXHEHUH OPUTHHAIBHBIM (HEOOBIYHBIM) CIIOCOOOM (BBIMTOJIHEHHE MTOIBEMA HE
CHUJION, a MaXxOM; MIPEOI0JICHUE TIPENSATCTBUM HETPATUIIMOHHBIM CIIOCOOOM);

- 3epKaJIbHOE BBIIIOJIHEHUE YNPaKHEHUs (COCKOK B “UyXKyl0~ CTOPOHY, METaHHE MJIHM IPBDKOK
“qyK0l” HOTOM WJIM TOTYOK “UyKOil” pyKOif);

- IpYMEHEHUE HEOObIUHBIX UCXOIHBIX MOJIOKEHUHN (MPBDKKU Uiu Oer cninHoil Briepen). [Tpuembl
HEOOBIUHBIX JBUTATEIbHBIX 3aJaHUN PAa3BUBAIOT CHOCOOHOCTH OBICTPO O0Y4YaTHCS HOBBIM
JIBUXKEHUSM, T.€. “TpeHUPYIOT TpeHupoBanHocTh [IHC”;

- IBMCHCHUEC CKOPOCTH WUJIN TEMIIA HBHH(GHHﬁ;

- U3MCHCHUC IMPOCTPAHCTBCHHBIX TI'PAHUI] (YBCJII/I‘IGHI/IG pasMepoB HpeHHTCTBI/Iﬁ HNJIX BBICOTHI
CHapsaa, YMCHBUICHUC IIJIOMA0K JJId I/Irpbl);

- BBEJICHUE JIOTIOJHHUTENBHBIX JTBM)KEHUH (OMOPHBIN MPBDKOK C MOCIEIYIOMNM KYBBIPKOM HITH
MIOBOPOTOM B BO3/YX€);

- U3MEHEHHE TTOCJIeI0BATEILHOCTH BBITIOJHSIEMBIX JIBM)KCHHUH (3JIEMEHTOB B KOMOWHAIIHH ),
- KOMIUIEKCUPOBaHUE BUIOB JICSITEIILHOCTH (X002 M MPBIKKU, OET U JIOBJIS);
- BBITIOJTHEHUE JIBIDKEHUH 0€3 3pUTeNhbHOT0 aHAIU3aToPA.

I[aHHBIC MCTOAUYCCKUC IIPUCMBI IMMOBBIMIAIOT KOOPAMHAIWOHHYI CJIOXKHOCTDH pra)KHeHHﬁ.
KOOp,Z[I/IHaI_II/ISI JBIDKEHHMH 3aBUCHT OT TOYHOCTH I[BH)KCHHﬁ, YCTOI‘/’IHI/IBOCTI/I BCCTH6yHHpHOT0
arrapara, yMCHHA paccna6n51TL MBIIIIIBI.

TounocTs u COpasMEPHOCTHb ,ZIBI/I)KCHI/Iﬁ - 3TO CHOCOOHOCTH BBIIOJHITH MX B MaKCHMAaJILHOM
COOTBETCTBUU C TpeOyeMoit ¢hopmoii u coaepkanneMm. OHHM MPEANOIaraloT HATMIUE HE TOJIBKO
TOYHO COTJIACOBAHHOM MBIIIIEUHOH ACATCIIBHOCTH, HO U TOHKUX KHHCCTC3UYCCKUX, 3PUTCIIBHBIX



ONIYIICHUI U XOpolIel IBUraTesibHON naMsaTh. COOTBETCTBHE MPOCTPAHCTBEHHBIX NApaMETPOB
JIEHCTBUS 3aJJaHHOMY JTaJIOHY JOCTUIAETCs B3aMMOCBS3bI0 IIPOCTPAHCTBEHHOW, BPEMEHHOU U
JUHAMHUYECKON TOYHOCTHU JABW)KEHUMN B PA3JIMUHBIX JIBUTATEJIbHBIX JEHCTBUAX.

Bocmmranue TOYHOCTH 00ECIEUMBACTCS CHUCTEMATHYCCKUM Ppa3BUBAOIIUM BO3I[CI\/JICTBI/IGM Ha
BOCIIPHUATUE M aHaJIM3 IPOCTPaHCTBECHHBIX YCHOBHﬁ, a4 OJHOBPEMCHHO MW Ha YIPaBJICHHUC
IMPOCTPAHCTBCHHBIMU IIapaMETpaMu ,HBH)I(CHHfl.

PexomenxyeMble METOTUYECKHE PUEMBI M TIOIXOJIbI:

- OPY Ha TOYHOCTH IBMKEHHH 110 KOMaHIaM;

- pa3MeTKa JUCTaHIIMHU, TOCTAHOBKA JIOTIOTHUTEIIBHBIX OPUEHTHUPOB B MPBIKKAX UM COCKOKAX;
- METaHHE 110 1IeH (Ha YKa3aHHOE PACcCTOSIHUE, B KOP3UHY, IO MUILICHH);

- IPBDKKU U COCKOKU Ha TouHOCTh mpu3emienus (0,5 x 0,5 m);

- 0er ¢ pa3IMYHOM BEIMYMHON U 4aCTOTOM I1ara;

- COYCTAHUC KOHTPACTHBIX 3aI[aHI/Iﬁ (MeTaHI/Ie Ha pa3HbIC paCCTOAHUA WK MPEAMCTOB Pa3sHOIro
BEca Ha OJIHO PAacCTOsIHUE, yaapsl 1o BoporaM ¢ 10 u 20 m);

- YIIYUHICHUC IMTPOCTPAHCTBECHH



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

dunocodpust

Heab AMCHUNIMHBI:

- pa3BUTHE y CTYAEHTOB HMHTEpeca K (yHIAMEHTAIbHBIM 3HAHUSAM, NOHUMAHHS COACPIKAHUS
OCHOBHBIX MHPOBO33PEHUYECKUX M METOAOJIOTMYECKHX MpoOsieM coBpeMeHHOW Hayku. Kypc
NpU3BaH CTUMYJIHPOBATh TIOTPEOHOCTH CTYJACHTOB K (HIOCOPCKUM oOleHKaM (HakToB
JeMCTBUTEIILHOCTH, K BEIPAOOTKE HABBIKOB HEMPEAB3SATONH, MHOTOMEPHOW OIEHKH (PHIIOCOPCKUX
Y HAay4YHBIX TEUCHUM, HAIIPABJIICHUH U IIKOJL.

3agauu AMCHUIINHBIL:

- IOHUMATh POJIb HAYKU B Pa3BUTUM LIMBUIN3ALUN, COOTHOIICHUE HAYKH U TEXHUKH U CBSI3aHHBIE
C HUMHU COBPEMEHHBIE COLMAJIbHbIE U 3TUYECKUE MPOOJIEMBl, pa3iauune HCTOPUUYECKUX THUIIOB
HAYYHOH palMOHAILHOCTH, 3HATh CTPYKTYPY, (OPMBI M METOABI HAYYHOTO TO3HAHUS, WX
3BOJIIOLHUIO;

- BBIIBUTb MHPOBO33PCHUCCKOC M MCETOHOJIOTHMYCCKOC COACPIKAHUC OCHOBHBIX (1)I/IJ'IOCO(1)CKI/IX
KaTel"OpI/Iﬁ W IIPUHOUIIOB;

- 3HaTh BO3MOXXHOCTH WM I'PAaHULIbI IPUMEHEHUS (PUI0co(CKOro 3HaHUS AJII OCMBICIIEHUSI CBOEH
CIIEHHATIN3aLIH;

- BJIaACTb IMIpUEMaMH BCACHUA TUCKYCCUU, ITIOJICMUKH, AUAJIOTA.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- MECTO U poJib cBOeil Oyayeil mpodeccun B cucTeMe OOLECTBEHHOM KU3HU;

- AHaJIM3UpOBATh IMOJIUTHYCCKHUEC, COLHUAIBHBIC, KYJIBTYPHBIC IIPOLCCCHI, MNPOUCXOAAINIUE B
roCy/apcCTBe;

- CaMOCTOSITENIbHO ONPENENATh 33aJa4d CBSA3aHHbIE C JIMYHOCTHBIM PAa3BUTUEM, IMOBBIIIEHUEM
COOCTBEHHOM 00pa30BaHHOCTH;

- CMBICJI OTHOLICHUS YCJIOBCKA K IIPUPOJC, HpOTI/IBOpe‘-II/Iﬁ " KPpU3UCHBIX SIBIICHUI COBpCMCHHOﬁ
9IOXH TCXHUYCCKOTO Pa3BUTUA.



yMeThb:

- MPUHHAMATh COOCTBEHHBIC PEIICHUS B PaMKax CBOEH NpO(ecCHOHATBHON KOMIIETCHLMH B
CTaHJAPTHBIX U HECTAHAAPTHBIX CHUTYallUsX, OCHOBAHHBIX HA OCO3HAHHOM JINYHOM BBIOODE;

- MIOHUMATh MECTO CBOCH NEATEIIbHOCTH W aHAIM3WPOBATh BO3MOXKHBIC IMOCJIEACTBUS TEX WIIU
WHBIX TIPUHATBIX pEHICHUH Ha OCHOBE C(HOPMUPOBAHHBIX AWCITUIUIMHOW IIEHHOCTHBIX
OpUEHTAIIMI;

- NIOHMMAaTh 3aKOHOMCPHOCTHU Pa3BUTHUA O6H.[CCTBa, rocyaapcCrtBa, JUYHOCTH, MECTO YCIIOBCKA B
HCTOPUYCCKOM IIPOLCCCEC,

- OLICHUBATh Pa3JIMYHBIC (bI/IJ'IOCO(i)CKI/IC KOHLCIIHUHK ITOA YIJIOM 3PCHHUA HUX CBA3U C PA3BUTHUEM
TEOPCTUUCCKOT'O U IMMPUKIAAHOI'O €CTCCTBO3HAHUA.

BJIa/1eTh:

- Pa3iIMYHbBIMH BapHaHTaMH IIOAXOAO0B K PCHICHHIO KOHKPCTHBIX HpO(i)CCCI/IOHaJ'ILHBIX 3aJa4 Ha
OCHOBC 3HaHHI>i, IOJIYYCHHBIX B XOAC HU3YUYCHUA (I)I/IJIOCOCI)CKI/IX KOHIIETILUMI Pa3HbIX J3II0OX B
YCII0BUAX YacTOM CMEHBI TEXHOJIOTHI B HpO(l)eCCHOHaHBHOﬁ JACATCIIbHOCTH.

TeMbI U pa3jeiibl Kypca:

1. BosaukHoBenune umocodpun u Hayku. Ounocodus u Hayka, oOmiee u pazaudHoe. [lepBeie
buIocoPCcKre MKOIBI.

[Tpenmet punocoduu. @unocodus u mud. Gunocodus u Hayka. PunocoPpust © MUPOBO3ZPEHHE.
CoBpemenHast 1yxoBHas cutyanus u ¢unocodus. Ilepeoie punocodekue mxkonsl (Muserckas
mkona: mudaropeusm, ['epaknurt, smeatsl, aToMucThl). [locTaHOBKAa M pelIeHHE MPOOIEMbI
MIEPBOOCHOBHI MHPA.

2. 3anagHoeBpomneiickas (uiocodus HOBOTO BpPEMEHM: CTAHOBJICHHE METOJOB HAyYHOTO
no3HaHus. Ilpobrnema nocroBepHocTH 3HaHUU. OMnupusM(®.bokon) u panumonamusm (P.
Hexaprt).Kpusuc smmupuszma. O60cHOBaHHE HOBOM KapTHUHBI Mupa u ee nuHamuka. (M.HproToH,
I'.JIetiOnum).

Hayunas peBomtonus 178. 1 ee BIUsHHE Ha 0COOEHHOCTH PACCMOTPEHUS OCHOBHBIX (PHII0CO(PCKUX
npobnem. (Mexanummsm). Ilpuoputer rHOCeosmoruu u Metojoioruu. IIpobimema wmerona
(®.bokon u P.Jlexkapt). CBsi3b T'HOCEOJIOTUM M OHTOJOIMH: MOHHU3M, JAyallu3M, ILTIOPAIU3M.
[Ipupoga BOCHpUATHS M aHAIW3 TNPHUUYMHHOCTH: CyOBeKTHBHbIN wuneanusMm JIx.bepknu u
arHoctuiuaM  J[.FOma. BzaumoBnusHME M B3aMMOOOYCIIOBIEHHOCTh METOAOB HAyKH,
ecrecTBO3HaHUA U (unocopuu. CoUUaNbHO-UCTOPUUYECKUII  aHaNMM3 B KOHLEMIUAIX
IIPOCBETUTEIICH.

3. Knaccuueckuit nHemeuxuit uaeanusm: amnpuopusMm (M.Kant) — oOocHoBaHue BceoOiero
XapakTepa HayqHoro 3HaHud. Jluanextuueckas jnoruka [erens. Kpusuc tpaaunuonHoi Gopmbl
¢unocopckoro  3HaHuUsI U (GOPMHPOBAHME  HOBBIX  TUIMOB  (PUI0CO(CTBOBAHMUS:
MaTepuaIlcTUYecKas AUaleKTHKa U MaTepUaTUCTUYECKOEe TIOHUMaHUE UCTOPHUH.

KpI/I3I/IC nacoJIOrnmu HpOCBCH_IeHI/IH KakK peAIOChIJIKA BO3BHUKHOBCHUS KIIACCHUYCCKOI'0 HEMCIKOT'O
nacajin3ma. OcHOBHbBIC Hp06J'IeMBI HEMEIKOI'0 KJIACCHYECKOM (I)I/IJ'IOCO(I)I/II/II OCJIIOCTHOCThE U



CTPYKTYPUPOBAHHOCTh OBITHS, €r0 MO3HAaBa€MOCTh, AKTMBHOCTb CO3HAHHUS, CBSI3b CO3HAHUSA U
MO3HAHUS, IPUHLIUIBI Pa3BUTHUS, CYIIHOCTh YEIOBEKa, YHUBEPCAILHOCTh M BCEOOIIHOCTH (hopM
HpaBCcTBeHHOCTH. M.KaHT: AOKpUTHYECKHMid Nepuoa — MpoOJieMbl TpaHUI] M BO3MOXXHOCTHU
€CTECTBEHHOHAY4YHOro Ino3HaHus. «KpuThka 4uCcTOro pasyma» - INPOCTPAHCTBO M BpeMs Kak
anpuopHble (OPMBI UYYBCTBEHHOCTH. AHAIM3 KAaTErOpuid M aHTUHOMHHM YHCTOTO pasyMa.
«KpuTHka mTpaKTUYECKOro pa3ymMa» aBTOHOMHS HPABCTBEHHOM OOJIACTH 4YeJIOBEYECKOM
JESITETbHOCTH («KAaTerOPUYECKU UMIepaTHB»), 0OOCHOBAaHHE MOpaiH, mpolieMa CBOOOJBI,
noara 1 Jn9HocTy. [IpuHIMn ToxaecTBa OBITHS M MBIIUIEHUS, €T0 TpaHC(HOpMAIMK B HEMEIIKOU
kiaccudeckoit punocoduu. I'.I'erens: «Hayka morukn» - yueHue o ObITUH, CYIIHOCTH M TIOHSATHH,
KaTeropuu JIOTUKH, MPoOIeMa MPOTUBOPEUNS U JUATCKTHKA; AUAJICKTUKA U TEOpHUS MO3HAHUS;
«DeHOMEHOJIOTUS yXa» - Mpo0OIeMbl THOCEOJIIOTMHM U UCTOPUM No3HaHMs. McTruHa Kak npouecc,
00BEKTUBHOCTh UCTHHBI. DUIOCOPUS NCTOPUU: UCTOPUUYECKAs! TUIIOJIOTHS Pa3BUTHSI KYJIbTYpBI,
rpaXkJJaHCKO€e 0OLIECTBO M TOCYAapCTBO, MOPAJIb U HPABCTBEHHOCTS, ITpobemMa tnuHocTu. Kpusuc
HEMEILKOTO KJIACCHUYECKOro uicanm3ma. MaTepHaaucTU4ecKoe IOHMMAaHUE MCTOPUH, NpUpoJa
0O0I1eCTBEHHON 3aKOHOMEPHOCTH, (POPMALMOHHBIM MOAXOMA, MaTepUaIMCTUYECKas JUAIEKTHKA,
OTYYXJIEHUE — KaK COLMAIbHO-3KOHOMHUYECKUH (eHOMeH. BocxoxaeHue or abCTpakTHOIO K
KOHKPETHOMY — 3aKOH pa3BUTHs HAy4HOI'o 1o3HaHus. [IpoTuBopeune o01ecTBeHHOro nporpecca
U UX OTpakeHHe B o01ecTBo3HaHuu 198. CoBpeMEeHHOE HAyKOBEIEHUE — JUCKYCCHU O CYIIIHOCTH
TexHUKU. HaydHble peBosIOIMM U CMEHA TUIIOB PallOHAJIBHOCTH.

4. Ilpob6nemsr ObiTHs. OTKpBITHE YenoBeka — coductel u Cokpar. AHTHYHAS JAHATICKTHKA Kak
¢dbopma mbicaH. Borpock! o01iecTBa U rocy1apcTBa.

W3menenue mpenacraBieHuit o cytu ¢uiocodpun (coducts). CymHocTh yenoBeka u brara —
Cokpar. [lmanexktuka Coxpara, ¢unocodpuss mopamu. Knaccuueckuit mepuon dunocobuu
aHTUYHOCTH. OTKpBITUE UJCAbHON pealbHOCTH, COOTHECEHHWE €€ C I[03HABaTEIbHBIMU
BO3MOXKHOCTSIMU 4eJIOBeKa U uaeabHbIM corimyMoM (Ilnaton). Duimknoneanueckas punocodus
Apucrorenst («puzukay u «Mmertaduzmkay). Jlormka — Kateropuum W CyXJICHUS. Bubl
MPUYMHHOCTY U aHAIIU3 OBITHUS.

5. Panexpucrtuanckas ¢unocopuss maTpucTuka M cxojacTuka. HomMuHanmu3m u peanusm.
I'ymannsM u conmnanbHsle Teopun Peneccanca.

OcHoBHBIE  ¢uinocockue  MpobIemMbl  CpeAHEBEKOBOM  (uiocoduu:  GoKecTBEHHOE
npezonpeaeneHie 1 cBo0oia 4eaoBeKa, TeOAUIes, pa3yM U BOJIA, Iylla W TeNO, CyUIHOCTb U
CYIIIeCTBOBaHME COTBOpeHHOe U BeuHoe. [IpoOnema mnokaszarenbctBa ObiTus bora. Cmop o
Opupojie OOIMX TMOHATUH — HOMHUHAIU3M U peanu3M. llepexol OT HEOMIaTOHHYECKUX
no3HaBarenbHbIX nporpamMm (H.Ky3anckwuii) k rymanuctuueckum (d.Ilerpapka), yrBepxkaeHue
Hatypdunocodcekoit opuentauuu B 3HaHuM (H.Komepnuk, I'.I'amuneit). YTonum kak paHHue
¢dopmbl HeHayuHoro mnporHo3upoBanusi (T.Mop, T.Kamnanemna), «OTKpPBITOCTB» HCTOPUHU
(H.Maxkkuasennn).

6. Pycckas ¢unocodus: GopMupoBaHre U OCHOBHBIE TIEPUOIBI pa3BUTHs. Pycckast penurnosznas
¢dunocodus u ee ocHoBHble HanpasieHus (B.Conosbes, H.bepnses, H.denopos). [IpodbnemaTrka
pycckoit GuI0coPCKOi MBICIH.

Pycckas ¢uminocodpust B koHTEeKCcTe MUPOBOU pustocodcekoit Mpican. PopMupoBaHre U OCHOBHBIE
nepuoJibl  pa3BUTHS pycckod Qumocoduu. IIpocBeturenbckas Mbicib PoccuM M MONBITKH
¢dmrocopckoro ocozHaHus ee pa3BUTHA (pyccKasi ujesl, 3alaAHUKU U CIIaBIHO(UIIBI, TOYBEHHUKU
U eBpasuiilbl). Pycckas penurunosnas ¢uiiocodus u ee ocHoBHble HampasieHus (B.ConoBbes,
H.bepnses, K.JIeontseB, ®.JlocToeBckuii u npyrue). «dunmocodus ectectBozHanus» B Poccun —



OCHOBHBIE HaIpaBJIeHU (IO3UTHBUCTCKUE, COITUOTIOTHYecKre, KocmucTckue). [Ipodiema 3anama-
Bocroka-Poccun B Hayke u ¢unocoduu. IlpuemcTBeHHOCTH UM caMOObITHOCTH. [Ipobiema
nyxoBHOCTH. Jlmamor KynbTyp. [7noOaibHBIE TIPOOJIEMBI COBPEMEHHOCTH U Oymyiiee
YeJIOBEYECKON HIUBUWIM3ALUY.

7. CoBpemenHnas 3amanHas ¢unocodus. dPunocodpus mnozutuBuzma (O.Kont). IIpobGiema
HMCTOYHHKA MMO3HAHMS B aMnuprokputunm3mMe (3.Max, A. ABenapuyc). UppannonaaucTuieckas
HaNpaBJIEHHOCTD (husocopuu: IK3UCTCHIUATN3M. «DUITOCOPUS KUZHIY.

[TosutuBusm O.Konta u smmupuokputuiusMm (3.Max u P.ABeapuyc) — mpobiema merona u
uctouyHuka mo3HaHus. [losutuBucTckue dunocodckue HampaBiieHus: (uinocodus HayKu
(K.ITommep), moctnosutuBu3M (T.Kyn, U.JlakaTtoc). Dx3ucrennuanusm. [Ipodbnemarnka «beiTus
u Bpemenn» M.Xaiinerrepa: ¢unocodus kak (yHIaMEeHTalbHAS OHTOJIOTHA, ObITHE M CYIIEE,
AK3UCTECHIUANBI. SI3bIK Kak oM ObiTHs. CBOOOMA M MTOTpaHUYHASI CHUTYAIVs, TPAHCUCHACHIIUS U
sk3ucteHnus B Qmiocopun K.fcmepca. CymHocTs M cymiectBoBanue B Quiocodpun XK.-
[T1.Captpa. IIpoOiematnka Meradu3mdeckoro aodocypaa B dIk3ucreHimammsme A.Kawmio.
OdwmitocoderBoBanne ®. Humie kak koHer Metadu3uku. Pa3sMpinuieHus: 00 aHTUYHON TPaIUIUH:
JIBa Havajla eBPOICHCKON KYJIBTYpHI; MPOOJieMa HHUTHIM3MA: MEPEoIeHKa IEHHOCTEH, BEYHOE
BO3BpallEHUE, BOJIS K BJIACTH, CBepXuesioBeK. Huimeancrso B Poccun.



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

HanpasiieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METO/IbI UCCJIEI0BAHUI

DOYHKIUMOHAIBbHBIN AaHAJIU3

Heab AMCHUNIMHBI:

- OCBOCHME CTyAEHTaMH (yHIAMEHTAIbHBIX 3HAHUKA B 00JacTH (PYHKIIMOHAIBHOTO aHAIIN3a,
U3y4EeHUE CIOCOO0B pelIeHNs 3a1a4 MeTo1aMH (DyHKIIMOHAIBHOTO aHAIU3a.

3agauu AMCUUIIINHBIL:

- (opmupoBanme 0a30BBIX 3HAHWHA B 00JAaCTH (PYHKIIMOHAIBHOTO AaHANIM3a KaK JAMCUUILINHBL,
UHTETpUpPYIOMIeH 00IIeMaTeMaTHYeCKyI0 MOArOTOBKY NMPUKJIAJHBIX MaTeMaTHKOB U (DU3UKOB U
o0ecrieynBarOIIell  TEXHOJIOTMYECKHE OCHOBBI  COBPEMEHHBIX  HMHHOBALIMOHHBIX  cdep
JIeSATEIbHOCTH;

- o6yquI/Ie CTYACHTOB IIpUHIUITIaM HPUMCHCHUS OCHOBHBIX TTOHATHH q)YHKHI/IOHaJIBHOl"O aHaJIn3a.

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

3HATh:

- MECTO U POJIb OOLIMX BOIPOCOB HAYKH B HAYYHBIX UCCIIETOBAHMSIX;

- COBpPEMEHHbIE MPoOIeMbl (PU3UKH, XUMUU, MATEMAaTUKNA U POJIb (PYHKIIMOHAIBHOIO aHAJIN3a B
HUX;

- TCOPCTUUCCKHUE MOACIN q)yHKIlI/IOHaHI)HOFO aHaJlu3a B MaT€MaTUKC M B q)YHI[aMeHTaJ'[BHBIX
nponeccax u SIBIICHUH B (I)I/ISI/IKG " €€ NIPUIIOKCHHUAX

- IPUHIUIIBI CUMMCTPHUHU U 3aKOHBI COXPAHCHU A,
- HOBEHIIIIE OTKPBITHA €CTCCTBO3HAHUA
- IOCTAHOBKY HpO6J’ICM (bYHKHHOHaHBHOFO aHaJIu3a ;

- 0 B3aUMOCBA34IX U q)YH)IaMeHTa.]'H)HOM CANHCTBC €CTCCTBCHHBIX HAYK.

yMeThb:

- 3 (EeKTUBHO HCIIOIH30BAaTh HA TMPAKTHUKE TEOPETHYECKHE KOMIIOHEHTHI HAYKHW: TOHSTHS,
CY)XJI€HUS, YMO3AKIIOUECHUS, 3aKOHBI;



- IPEJCTaBUTh MTAHOPAaMy YHUBEPCAIbHBIX METOA0B U 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHUS;
- paboTaTh Ha COBPEMEHHOM 3KCIEPUMEHTAIILHOM 000pYy10BaHUH;

- abCTparupoBaThCsl OT HECYIIECTBEHHBIX BIUSHHUM IIPH MOJICIUPOBAHUHU PEATbHBIX (DU3UICCKUX
CUTYalIHii;

- INTAHUPOBATh OITUMAJIBHOC IMPOBCACHUEC SKCIICPUMCHTA.

BJIAJETh:

- IUIAHUPOBAHUEM, IIOCTAHOBKOW M 0OpabOTKOW pe3yiabTaToB (U3NYECKOTO HKCIEPHUMEHTA
MeTo1aMu (PYHKIMOHAIBHOTO aHAIN34;

- HAy4YHOU KapTUHOW MHPA;

- HaBBIKAMH CaMOCTOSITENIbHOW paboTHl B TaOOpAaTOPHH HA COBPEMEHHOM SKCIEPUMEHTAIHHOM
000pyI0BaHUMU.

TeMbI U pa3jeiibl Kypca:
1. MeTrpuuecknue 1 HOpMUPOBAHHBIE TIPOCTPAHCTBA.

Metpuueckue mpocTpancTBa. HopmupoBaHHble M 0aHaxoOBBl MPOCTpPAHCTBA. TeopemMa o
MOTIOJTHEHUH METPUUYECKUX MpocTpaHCcTB. CenapabenbHOCTb.

CBolicTBa MOJIHBIX METPUYECKHX IMPOCTPAHCTB. Teopema O BIOXKEHHBIX IIapax, TEOpPEMa O
CKMMAIOIINX OTOOPaKEHUSX.

2. ChekTp omneparopa.

Teopema banaxa. OOpatumocTs omepaTopa Onu3koro k oOpatumomy. IlpencraBienue
pe30sIbBEHTHl B Bue pspa. CnekrpainbHbiii paguyc. CHEKTp U pe30JIbBEHTHOE MHOXKECTBO
orpaHuueHHoro omneparopa. CBoiicTBa crekTpa (OrpaHMYEHHOCTb, 3AMKHYTOCTb, HEIYCTOTA).
HenpeppIBHBINM, TOYEUHBINH, OCTATOYHBIA CIEKTPHI. Conpspkennblii  oneparop. CnexTp
compspkeHHoro oneparopa. CBoiicTBa ClieKTpa caMOCONpPsKEHHOro omneparopa. Keagpatnunas
(bopma camoconpsKeHHOro oneparopa. CrieKTpallbHbIN paglyc CaMOCOIPSHKEHHOTO OIepaTopa u
HOpMa CaMOCOIpPsDKEHHOro omneparopa. CHeKTpalbHBIA pajlyc UHTErPalbHOIO OIepaTopa ¢
TPEYrOJbHBIM SIAPOM. YHHTapHbIe omeparopbl. CrnekTp yHuTapHoro omneparopa. IlogoGHbie
onepaTopsl. CBs3b CIIEKTPOB MO100HBIX orneparopoB. [lonobHbie onepatops! B 12(Z) u L2(0,2x).
YHutapHo-nogo6Hsie onepatopsl B L2(R).

3. I'unb0OepToBBI MPOCTPAHCTBA.

Teopema 00 OPTOrOHAJBLHOM JIOTOJHEHUH. OptoHopMupoBaHHble cucTeMbl. [lonHsble,
3aMKHYTBIE CUCTEMBI.

Teopema 0 CyIlIEeCTBOBaHHM OPTOHOPMHPOBAHHOIO 0Oa3uca B cemapabelbHOM T'HILOEPTOBOM
npoctpancTBe. M3omMopdusm cenapabenbHbIX THIBOEPTOBBIX MPOCTPAHCTB. DKBUBAJIEHTHOCTh
mopeneit [lpenunrepa u I'eitzentdepra.

4. KoMnakTHbIE MHOKECTBA B METPUUYECKUX ITPOCTPAHCTBAX.



[IpeaxomMnakTHBIC 1 KOMITAKTHBIE MHOXeCTBa. Kpurepuii Xaycnopda npe1KoMIakKTHOCTH.
Teopema Aprena ¥ MpU3HAKK MPETKOMIIAKTHOCTU B PA3JIMYHBIX TPOCTPAHCTBAX.

OKBUBaJCHTHOCTH HOPM B KOHCUHOMCPHOM IIPOCTPaHCTBE. HexomMmnakTHOCTH CAWHUYHOI'O HIiapa
B 66CKOH€‘IHOMepHOM 0aHaxoOBOM IMPOCTPAHCTBC.

5. KommnaxktHsbie onepatopsl. Teopus @penroabma.

Kommaktheie onepatopel. Omepanuu Haja onepaTopamy, HE HapylIarollde KOMITAKTHOCTb.
CBoOliCTBa  KOMITAaKTHBIX  OMeparopoB. KOMIIAKTHOCTP  HMHTETPAJbHBIX  ONEPAaTOPOB B
npoctpanctBax C[a,b] u Lp(a,b).

Teopema ['mnpbepra-llIMuara o mMOTHOTE MHOXKECTBA COOCTBEHHBIX BEKTOPOB KOMITAKTHOTO
CaMOCOTPSDKEHHOTO orepaTopa. [IpuMep TMHEHHOTO HEMPEPHIBHOTO ONEPaTOpa ¢ HE3aMKHYTHIM
oOpa3oMm. 3aMKHYTOCTh OOpasa omeparopa [-A, rme A - KOMIakTHBIH omepaTtop. Teopembl
Openronpma. Teopema O CBSI3U KOMITAKTHOCTH OIEPATOpa ¢ KOMITAKTHOCTBIO COMPSKEHHOTO
orepaTtopa (B TIuIbOEPTOBOM MPOCTPAHCTBE).

6. JIuneiinple onepatopsl U (PyHKIMOHAIIBI B HOPMUPOBAHHBIX MPOCTPAHCTBAX.

Jluneitnple ortoOpaxenus. Hopma omeparopa. IIpocTpaHCTBO JMHEHHBIX OTpPaHUYCHHBIX
onepatopos. [lonnora npoctpancrsa B(X,Y), rae Y -- 0anaxoso.

7. HeorpaHu4eHHBIE OIIEpaTOPHI.

[Tpumepsl HeorpaHUUYEHHBIX orepatopoB. [loHsaTue obnacTu ompenenenus oneparopa. Teopema
Xemnnuurepa-Temnuna. OnepaTop rapMOHUYECKOTO ocuuiuiATopa kak omneparop u3 HI1(R) B H-
1(R). Ero criektp.

8. O600mEnHbBIC QYHKIIUU U TCUCTBUS C HUMH.

Oynkuun u3 L1,loc(R) n ux npoussognsie no Codoneny. [IponzBoanas 06001meHHON GyHKIMH,
YMHOXXEHHUE Ha INaJKyto (yHKIMIO, 3aMeHa NiepeMeHHbIX. [IpocTpancTBa 00001EeHHBIX QyHKIMHA
D'u S".

9. OcHoBHbI€ NIOHATHUS TeopuH Mepbl. UnTerpan JleOera.

OCHOBHBIE MTOHATHSI TEOPUH MEPBI: MOIYKOJIbIIO, KOJIBLO, anredpa, c-anredpa MHOKeCTB. Mepa,
CUeTHO-aUIUTHBHAs Mepa. M3mepumsblie no Jlebery mMHOXkecTBa, u3MepuMmble GyHKIuu. Mepa
JleGera--Ctuntbeca, TUCKpETHas Mepa.

Konctpykuuss unrterpana Jlebera. OcHoBHble cBoiicTBa uHTerpana Jlebera. Teopembl o
npeaesIbHOM Tiepexoie o1 3HakoM uHTerpana: b.JIeu, JleGera, ®aty. [Ipoctpancta Lp(a,b).
HepasenctBo ['énbaepa, HepaBeHCTBO MUHKOBCKOTO.

10. IIpeoGpazoBanue Dypnbe.

[TpeoOpaszoBanue Dypre B mpoctpanctBe B L1(R) u ero coiictBa. IIpeobpazoBanue dypre B
npoctpanctBax S u L2(R). Teopema [Tnanmepens. [IpeobpazoBanue @ypne B S'.

11. CxogumocTr B HOpMUPOBAaHHBIX IpocTpaHCcTBax. Teopema banaxa IllteliHraysa.

Cnabo cxopnsmuecs mocinenoBatensbHocTH. [Ipumepsl. Teopema banaxa-Illteiinraysa. Crna6o
OTpaHUYECHHBIE MHOXKECTBA.



Cnabast KOMIIaKTHOCTh. Teopema o ci1aboi KOMIAKTHOCTH €AMHUYHOTO Iapa B cenapadberbHOM
THJIBOEPTOBOM MpoCTpaHCcTBe. llpuMmep mocienoBaTeNbHOCTH AIIEMEHTOB E€IUHHYHON Chephl,
c1abo CXOJAIIEHCs K HYIIO.

12. Teopema Xana-banaxa u ciencTBus U3 Hee.

CornpspkeHHbIe TpocTpaHcTBa. Teopema XaHa-banaxa o mpoo/KeHUH JTMHEHHOTO (QyHKITMOHAA.

CnenctBust u3 teopembl XaHa-banaxa. M30MeTpUUHOCTH BIIOKEHHs NPOCTPAHCTBA BO BTOPOE
comnpspkeHHoe. PednexcuBnrie npoctpancTsa. Conpsixennoe nmpoctpanctso K C (a,b).

OO0mmuit BUT IMHEWHOTO HETIPEPBhIBHOTO (DYHKIIMOHAJA B IpocTpaHcTBax Lp(a,b) u Ip, mpu 1< p<oo.

N3omopdusm runsbeproBa MpPOCTPAHCTBA CBOEMY COIpsDKeHHOMY. OOImMA BHJ JMHEHHOTO
¢yHKIIMOHAA B THIILOEPTOBOM IIPOCTPAHCTBE.



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

HanpasiieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METO/IbI UCCJIEI0BAHUI

Yucaennoe MoaeiupoBanue Gu3nyecKnx Mpoueccon

Heab AMCHUNIMHBI:

- HAy4YuTb CTYACHTOB QaHAJIMU3UPOBATL BXOJHBIC JAHHBIC, IIOJYYCHHBIC U3 Ha6JIIOI[eHPII>'I u
HCCIICAOBATh IMOJIYYCHHOC YHCJICHHOC PCHICHUC HAa KOMIIBIOTCPEC Ha NPCIMET aJCKBATHOCTU
PCaJIbHBIM Ha6JIIO[[€HI/ISIM M COBIIAJICHUS C OKCIICPUMCHTAMMU.

3agauu AMCHUIINHBIL:

- HAy4YWTh CTYACHTOB, MCXOAS W3 3HAaHUK O (PU3MUECKOW NOCTAHOBKE 3aJadyd, IOJIb3YSCh
YHUCJIEHHBIMHM METO/IaMHU, METOJaMH MaTeMaTU4YECKOr0 aHAIN3a U JIMHEHHOH alreOphl;

- HayduTb 00OCHOBBIBATH aCKBATHOCTh MOZACIHN (1)I/ISI/I‘I€CKOFO nmpoaecca M Ha OCHOBC
MOJCIHUPOBAHUA CTPOUTH BBIBOAbI 00 >TOM (1)I/ISI/I‘ICCKOM ponecce.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHHUILJIMHE (MOYJII0)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- METObI HHTEPIOJIALUU (PYHKIUI, 3aJaHHBIX Ha CETKE;

- MCTOABI YUCJICHHOT'O PCIHICHUA CUCTEM JIMHEHMHBIX anre6panquKHx ypaBHeHHﬁ;

- METO/AbI HpI/I6J'II/DK€HHOFO BBIYHUCJICHUA UHTCTPAJIOB,

- METO/bI YUCIIEHHOTO PELIeHNs] OOBIKHOBEHHBIX AU((epeHnanbHbIX ypaBHEHUH;

- METO/Ibl YUCJICHHOTO PEIICHUsI YPaBHEHUN MaTEMaTHIECKON (DU3UKH ITEPBOTO MOPSIIKA;

- MCTOAbI YACJICHHOTO PCIICHU A ypaBHeHI/Iﬁ MaTeMaTH4YeCKOMI (1)I/I3I/IKI/I BTOPOTO ITOPAJKA.

yMeTh:

- OLICHUBATbh BXOJHbIE [TAPAMETPHI 3a]1a4H;

- BBIOMpATh ONTUMAJIbHBIN YMCICHHBIN METO JUIsl pEIIeHUs [TOCTaBIEHHOM 3a/1auH;

- MPUOIMKEHHO OLEHUBATh CIIEKTP MaTPUIIbI JIMHEHHBIX allreOpandyeckux ypaBHEHUM;

- AHAJIIM3UPOBATH YCTOIZQHBOCTL MOJIYYCHHOI'O BBIYHUCIUTCIIBHOI'O METO1A,



- OIICHUBATH MOPAOO0K allllpOKCUMAIUK HOHy‘ICHHOfI YHCJICHHOM CXEMHEI.

BJIa/1eTh:

- IIPSIMBIMU METOJAMM PELIEHUS] CUCTEM JIMHEHHBIX YPABHEHUN;

- METOAAMU HaXO0XIEHUS NPUOIINKEHUS K CIEKTPbI MAaTPHIIbI U €€ COOCTBEHHBIM BEKTOPaM;
- METOAAMHU UHTEPIOJISALNU CETOUHON (DYHKIINHU Pa3IMYHOr0 MOPSIIKA ITIaJAKOCTH;

- METOAaMH  pa3HOCTHOW  alMpOKCUMAalMKd  OOBIKHOBEHHBIX  Au(depeHnnanbHbIX
YPaBHEHUN;

- METOJIaMHU Pa3HOCTHOM anMpOKCUMAlIUK YpaBHEHUN MaTeMaTUYeCKON (PU3UKH.

TeMbl U pa3jeiibl Kypca:
1. UnaTeprionsiuust pyHKUIUH.

WnTepnionsiuonHsle nonuHoMmsel. [lonuHom Jlarpanka u OapuileHTpUYECKas: MHTEPIIOJIALIUS.
Wnrepnonsiuust crnaiitHamu. [IpumeHeHHe HMHTEPHOISANUMM K NPUOIMIKEHHOMY BbIUHCICHHIO
WHTErPAIIOB.

2. O6bikHOBEHHBIE MU PepeHIInalIbHbIE YPABHEHHUS.

DopmyJIbl 1)1 Pa3HOCTHBIX MPOU3BOJIHBIX, OPSIOK AlMPOKCUMALIMH. SIBHBIE U HEABHBIE METObI
Ditnepa. Merto npeaukTop-KoppekTop u Meroasl PyHre-KyTTel. YcTOHYMBOCTH pa3sHOCTHOM
CXEeMBI I OOBIKHOBEHHOro nu(pdepeHINaILHOTO YpaBHEHHS TEpBOro mopsaka. JKectkue
CHCTEMBI.

3. YpaBHeHUsI MaTeMaTHUECKON (PUBHKH.

[ITabm0H pa3HOCTHON cxeMbl. Pa3HOCTHBIE CXeMBI JUIsl ypaBHEHUS TETJIONPOBOIHOCTH, MOPSI0K
anmnpoKCUMallUU U yCTOMUMBOCTS. [ unepbonrueckue ypaBHEHHs IEPBOTo NOPsIKa, MOHOTOHHbBIE
cxeMmbl. Pa3HOCTHBIE CX€Mbl [UIsi BOJHOBOTO YPaBHEHMs. OJUIMITUYECKHE YpaBHEHUS,
KaHOHHU4YEecKasi (hopMa 3alncu pa3HOCTHOU cXeMbl. CBSI3HOCTh CETKH, MPUHIIUI MaKCUMyMa JUIs
pa3HOCTHOM cxembl. beicTpoe mnpeoOpa3zoBanue dDypbe, cCOOCTBEHHbIE 4YHMclIa U (DYHKUUU
oneparopa Jlamuaca 1 ero pa3HOCTHOM alMpOKCHMALIMK B IIPSIMOYTOJIBHUKE.

4. YucneHHble METO/IbI TMHEHHOMN anreOphl.

Onpenenutens MaTPUIbl, HOPMa BEKTOPa M HOpMa MaTPHIIbl, YUCIO 00YCIOBICHHOCTH MAaTPUIIBIL.
[Tpsimble METOIbI pELICHUS! CUCTEM JIMHEHHBIX alredpandeckux ypaBHeHHUH. TpexauaroHanbHbIe
MaTpuibl W METOJ IPOroHKH. MTepalMOHHBIE METOABI PELICHHUsS CHCTEM JIMHEHHBIX
anredpanvyeckux ypaBHEHUH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

YuciieHHbIE METOABI

Heab AMCHUNIMHBI:

- NO3HAKOMUTHL CTYACHTOB C OCHOBAaMH BBIYHUCIUTCIBHBIX MCTOAOB U HUX q)yHﬂaMeHTaHBHBIMI/I
cBoiictBamu. HayduTh CTyIE€HTOB BBIOMpATh HamOOJee MOAXOMSIINNA METOJ s pPElICHUS
IMMOCTABJICHHBIX NIEPEI HUMHU 3a1a4. I[aTI) CTyACHTaM 0a30BbIE 3HAHUS OCHOB YHCIEHHBIX METOA0B
JUIsL UX JaJbHEWIIe HaydyHO-yuyeOHOM paloThl, a TakKXKe CaMOCTOSTEIbHOIO aHalu3a
COBPCMCHHBIX BBIYHUCIUTCIIBHBIX CXCM.

3agauu AMCHUIINHBIL:

- HAay4YMThb CTYACHTOB, MCXOJs W3 3HAHUM O MAaTEMaTUYECKOM 3aJayM, IOJb3YSICh METOJAMHU
MaTeMaTHYECKOT0 aHAJIN3a U IMHEWHOH anreOpsl;

- CTPOUTH YHCIIEHHBbIE METOJBI, JAJI1 PEHICHHUs] CUCTEM JIMHEHHBIX anreOpanyecKux ypaBHEHUH,
OOBIKHOBEHHBIX U hepeHIaTbHBIX ypaBHEHUI 1 YpaBHEHUN MAaTEMaTHUECKON (DU3HKH.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00y4JatoLIecs JOJKHBI
3HATh:

- OCHOBHBIE IMpSIMbIE€ YHCIEHHBbIE METOABl PELICHHs CUCTEM JHMHEHHBIX alredpandeckux
YpaBHEHU;

- OCHOBHBIC UTCPAIVMOHHBIC YUCJIICHHBIC MCTOJbI PCUHICHUA CUCTEM JIMHEHHBIX anre6pa1/1quKI/1x
YpaBHEHU;

- OCHOBBI TCOPHUU MATPHUIIL;
- OCHOBHBIC MCTObl HHTCPIIOJIALINN (bYHKHHﬁ;

- OCHOBHBIC SIBHBIE M HESBHBIE METOJbl YHCJICHHOTO peHIeHUs OOBIKHOBEHHBIX
nudepeHIaTbHBIX YPaBHCHUH;

- KPUTEPHUH YCTOMYUBOCTU PA3HOCTHBIX CXEM;
- METO/bl PEIIEHUSI UHTErPATIBbHBIX YPABHEHUN;
- OCHOBHBIE CITIOCOOBI MPUOIMKEHHOT'O BBIYUCIICHUS HHTETPAJIOB;

- OCHOBHBIC YU CJICHHBIC CXCMbI JJIA pCHICHUS YPABHCHUA TCIIJIOIIPOBOIHOCTH,



- OCHOBHBIE CXEMBI JUIsl pEIICHUs TUIepOOTUIECKUX ypaBHEHUI;
- OCHOBHBIE CXEMBbI JJI PEUICHUS AIUIUNITUYECKUX YPaBHEHUH;
- cxeMy OBICTPOro AUCKpeTHOro npeodpazoBanus Dypbe;

- CXeMbI BBIUMCIICHHUS] COOCTBEHHBIX 3HaUEHUH orneparopa Jlamnaca B mpsMOyTroJIbHUKE U KPYTe.

yMeThb:

- BBIOMpATh HanOOJee MOAXOASIINNA BEIYUCIUTEILHBIM METO JIUIS PEUICHUS CHCTEM JTMHEHHBIX
anreOpanyecKnux ypaBHEHUH;

- YUCJICHHO BBIYUCIIATH MPUOIMKEHUE K COOCTBEHHBIM 3HAYCHHUSIM M COOCTBEHHBIM BEKTOPaM
3aJIaHHOW MaTpPHII;

- QHAJIM3UPOBATh YCTOMYUBOCTh U OLEHUBATH IIOTPEUIHOCTh BBIYMCIICHHUN IIPU PELIEHUU CUCTEM
JIMHEHHBIX YPABHEHUN;

- CTPOMTD YUCIICHHYIO CXeMY JUIsl pellieHHsI OObIKHOBEHHBIX UG depeHMaTbHbIX YPaBHEHUH;
- aHAJIM3MPOBATh YCTOMUMBOCTD 33JJaHHOM CXEeMbI pelieHus JudepeHnanbHbIX YpaBHEHUH;
- IPUMEHSTH METO/Abl IPUOIMKEHHOTO BBIYMCIEHUS MHTETPaJla OT 3aJJaHHON (QYHKIUY;

- CTPOMTB CETOYHYIO AMIIPOKCUMAIIMIO IBYMEPHOI 00acTu;

- CTPOUTH HA 33JJaHHOW CETOYHOMN amlmpOKCUMAITUH IBYMEPHOM 00JIACTH BBIYUCIUTEIBHYIO CXEMY
JUTSL PEIICHUS YPAaBHEHUSI MAaTeMAaTUYECKON (PU3UKH;

- OIEHUBATh YCJIOBHUS YCTOWYMBOCTA PA3HOCTHOM CXEMbl [UJIs pEUIeHHs YpaBHEHHI
MaTeMaTHU4eCKON (PU3HKHU.

BJAJETh:

- metoaoM LU-pa3nokeHus peleHns CUCTEM JINHEMHBIX YPaBHEHU;

- UTEPAllMOHHBIMHA METOIAMU PEIIEHUS CUCTEM JIMHEUHBIX YPaBHCHUM;

- metosioM QR-paznoxenus nsst mpuOIMKEHHOTO BRIUMCICHHUSI COOCTBEHHBIX 3HAYEHUN MATPUIIBI;
- CIoco0amMu MOCTPOSHUS HHTEPIOSIIUOHHBIX (DYHKIIUHN U CILIAitHOB;

- SIBHBIM U HESBHBIM MeTOAOW Dillepa pemieHns OOBIKHOBEHHBIX AU QepeHInaIbHbIX
YpaBHEHUN;

- METOJaMH MpPSIMOYTOJIbHHUKOB, Tpamenuii u CuMIcoHa Ui HpUOTMKEHHOT'O BBIYHUCICHUS
MHTETrpajia oT 3aJJaHHON (QYHKIIMH;

- SBHBIMH M HESIBHBIMU pPAa3HOCTHBIMM CXEMaMM MPHUOJMKEHHOIO pEeUIeHHUs YpaBHEHHI
MaTeMaTU4eCcKOi PU3NKH;

- MCTOAAaMH BBIYUCIICHUSA COOCTBEHHBIX 3HAUCHHMI U COOCTBEHHBIX (byHKI_[I/Iﬁ oneparopa Jlamnaca
B IIpAMOYT'OJIbHUKE.



TeMbl U pa3jesibl Kypca:
1. BBegenue B Teopuro MaTpHIl.

Kanonnueckoe pasnoxenue Illypa. CunrynspHoe pasioxeHue Marpuisl. [IpeoOpasoBaHue
Xaycxomaepa u QR-paznoxenue. 3agaun Ha mpoOeMy COOCTBEHHBIX 3HAYCHHH U BEKTOPOB
MaTpPHULIbL.

2. UnTterpanbHbie ypaBHEHUSI.

VYpasuenuss Bonbsreppa u ®pearonpmMa mnepBoro M BTOpOro pojaoB. llpubmkenue sapa
MHTETPAIIbHOTO YPAaBHEHMSI BBIPOXKJIEHHBIM. MeTOAbl HEONpeesIeHHbIX KO3()PUIIMEHTOB
pellIeHns] UHTETPAJIbHBIX YPaBHEHUH.

3. UnaTtepnonauus GyHKIUH.

WuTepnionsiiimonHbie monmuHOMBL. [lommHom Jlarpamka u OapHIICHTpUYECKass WHTEPITOJISIIIHSL.
Wntepnionsitust  criaitHamu. [IpuMeHeHre HMHTEPHOISAIUN K TPUOIMKEHHOMY BBIUYHCICHHIO
HMHTETPAJIOB.

4. MeTtoJ KOHEUHBIX 3JIEMEHTOB.

CaMocOnpsKEHHBINH TIOJI0KUTEIBHO ONPENEICHHBIH ONepaTop B THIHOEPTOBOM IMPOCTPAHCTBE.
Pan ®@ypee B 'miib6eproBom npoctpanctse. [lpoctpanctBo Cobonesa H1. Auddepennunansubie
ypaBHEHHsT B TWJIHOEPTOBOM TPOCTPAHCTBE W BapUAIMOHHAs 3agada. AMNMPOKCUMALUS
THJIEOEPTOBA MPOCTPAHCTBA TOCIIEAOBATEILHOCTRI0 KOHEYHOMEPHBIX. basucHble (GyHKIUU B
KOHEYHOMEPHBIX ITPOCTPAHCTBAX.

5. O6bikHOBeHHBIEe U dhepeHIanbHbIe YPaBHEHHUS.

DopmyJIbl 1)1 Pa3HOCTHBIX MPOU3BOIHBIX, MOPSAIOK AlMPOKCUMALIMH. SIBHBIE U HEABHBIE METObI
Ditnepa. Merto npeaukTop-KoppekTop u Meroabl PyHre-KyTTel. YcTOWYMBOCTH pa3sHOCTHOM
CXEMBI JJisi OOBIKHOBEHHOTO Iu((epeHInaTbHOTO YypaBHEHHUs MepBoro mopsiaka. Kectkue
CHCTEMBI.

6. YpaBHEeHUsI MaTeMaTHUECKON (PUBHKH.

[[TaGsi0H pa3HOCTHOM cxeMbl. Pa3HOCTHBIE CXEMBbI AJIsl YpaBHEHUS TEILIONPOBOJHOCTH, MOPSIOK
anmnpoKCUMAallUU U yCTOMUMBOCTS. [ unepbonrueckne ypaBHEHHs IEPBOTo NOPsIKa, MOHOTOHHbBIE
cxeMmbl. Pa3HOCTHBIE CXeMbl [UIsi BOJHOBOTO YpaBHEHHA. OJUIMITUYECKHE YpaBHEHUS,
KaHOHM4YEecKasi (hopma 3alncu pa3HOCTHOU cXeMbl. CBSI3HOCTh CETKH, MPUHIIUI MaKCUMyMa JUIs
pa3HOCTHOM cxembl. beicTpoe mnpeoOpa3zoBanue dDypbe, cCOOCTBEHHbIE YHMCclIa U (DYHKUUU
oneparopa Jlamnaca 1 ero pa3HOCTHOM aNIPOKCHMALIMK B IPSIMOYTOJIbHUKE.

7. UucneHHble METObI JIMHEHHOU anreOpshl.

Omnpenenurens MaTPUIbl, HOpMa BEKTOPA U HOPMa MaTPHUIIbI, YUCIIO 00YCIOBICHHOCTH MATPHIIBL.
[Tpsimble METOIbI pEeLICHUS] CUCTEM JIMHEHHBIX airedpandeckux ypaBHeHHM. TpexauaroHanbHbIe
MaTpuibl W METOJ IPOrOHKH. MTepanmoHHBIE METONBI pEIIEHUsS CUCTEM JIMHEHHBIX
anredpanvyeckux ypaBHEHUH.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

IKOHOMHKA

Heab AMCHUNIMHBI:

- OBJIaJICHHE TEOPETUUYECKUMHU OCHOBAMH M IPUOOPETEHHE MPAKTUIECKUX HABBIKOB IPU U3YYEHUHT
dopM (HYHKIMOHMPOBAHUS PBIHOYHBIX CTPYKTYP M MEXaHU3MOB B3aUMOJICHCTBHSA CYOBEKTOB
HKOHOMMUECKON AEATENBHOCTU OOILECTBA.

3agauu AMCHMILINHBI:
- U3y4eHHE PHIHOYHOTO XO35HCTBA U MPUHIIMIIOB €r0 () YHKIIMOHHUPOBAHUS;

- H3YYCHUC OPraHUu3alMOHHO-IIPABOBBIX (bOpM HpeI[HpI/IHTI/Iﬁ WU HOPMATUBHBLIX aKTOB,
PCriIaMCHTHUPYIOIUX UX NCATCIbHOCTD,

- U3y4YEHHE MPEANPUATUS KaK CyObEKTa PHIHOYHOTO XO035HCTBA;

- U3y4Y€HHE BHYTPEHHEW M BHEIIHEH Ccpenbl MPEeanpHusaTHs, €ro KOHKYPEHTOCIOCOOHOCTH,
OpraHU3alMOHHOU CTPYKTYPbl U MEXaHU3Ma YIIPABIICHHUS;

- UI3YUCHHUC COCTaBa OCHOBHLIX CPEACTB, MATCPUAIIBHBIX PECYPCOB, IIEPCOHAJIA TPCAIIPUATHSA;
- paCcCMOTPEHUC BOIIPOCOB CTPATCTUICCKOI'0, TCKYIIETO U ONCPAaTUBHOI'O INIAHUPOBAHMA

- HU3YYCHHC (I)OpMI/IpOBaHI/IH 3aTpaT Ha MIPOU3BOACTBO IIPOAYKIIHH, pa60T, yCiayr, OCHOB
LIGHOO6pa3OBaHI/I$I H UX OIITHMH3AllMU,

- UI3YUCHUC HHHOB&HHOHHOﬁ n HHBGCTI/IIIHOHHOﬁ ACATCIIBHOCTH NPCANIPUATHA,
- UI3YUCHUEC MCTOAWKU aHAIN3a U YIIPABJICHUA PUCKAMH Ha MPCATIPUATUH,

- OBJIaACHHUC CTYACHTaAMU CHCTEMOM TCOPCTUICCKUX 3HaHUM H NMPaKTUYCCKUX HABBIKOB IIO
HCIOJIb30BAHNUIO HHCTPYMCHTOB MOACITIUPOBAHUS IJISA BH60pa ONTHUMAJIBHOI'O pCHICHUA.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHs MO TUCHHUILINHE (MOAYJIIO)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YJarOIIHECs TOKHBI

3HATh:

- OpraHU3alMOHHbBIE OCHOBBI IPEIPHUATHS U €r0 CIENNATN3ALINIO;

- paloHaIbHOE UCIIOJIB30BAaHUE PECYPCOB;

- 3aKOHOAATCJIbHO 3aKPCIJICHHBIC TUIIBI OPTraHU3alIMOHHO-IIPABOBBIX (pOpM;



- (hakTOpHI BHYTPEHHEH M BHEITHEH CPEJIbI MPETTPUSATHS,

- CTPYKTYPY IIEHOOOpa30BaHUS MPEIIPUSITHUS;

- 0COOEHHOCTH BHEAPEHUS CUCTEMbI cOaJJaHCUPOBAHHBIX IMOKa3aTelNell Ha MPepUsITHH,
- OCHOBHBIC CTaAWU KU3HCHHOI'O IIMKJIa TOBApa,

- 0COOGHHOCTHM OLIEHKM BHYTPEHHEM M BHEIIHEW cpeibl OpraHu3alud MpH MOMOIIM TaKuX
nactpyMenToB kak SWOT u PEST ananus;

- 0COOEHHOCTH BHCOPCHUA HHHOBaHHﬁ;

- BUJIbI CTPATETU KOMIIAHUM.

yMeTb:
- aHAJIM3UPOBATh OPraHU3ALMOHHYIO I€ATENbHOCTh IPEAIPUIATUN U €0 MOApPa3/IeICHHUI;

- POBOJIMTH CPABHUTEIIBHYIO OLEHKY Pa3IMYHBIX HHBECTUIUOHHBIX MIPOCKTOB U OMPEACIISATh X
3 PEKTUBHOCTD;

- pa3pabaThIBaTh NEPCIIEKTUBHBIC, TEKYIIHE U ONIEpAaTUBHBIEC TIAHbL;

- OIPEIENATh pa3Mepbl TPYIOBBIX KOJIEKTUBOB;

- IaBaTh SKOHOMHUYECKYIO OLIEHKY OM3HEC-TIPOIIECCOB HA MPEANPHUATHH,
- OIICHUBATh KOHKYPEHTOCIIOCOOHOCTh TIPEIITPHUSITHS ITPH ITOMOIIIH:

1. Matpuiei-BCG;

2. Marpuusi-General Electric/McKinsey & Co;

3. OnepanroHHOTO METO/1a OLIEHKH;

- 000CHOBaHHO BBI6I/IpaTI:> METOJ CUCTCMHOI'0 aHAJIM3a IIPpU TOCTPOCHUHU U IMPOCKTHPOBAHUU
CTPYKTYPbI OpraHU3alunuu;

- oboraiaTh NepeoBOM OMBIT U BHEAPSTH €0 B IPOU3BOJICTBO.

BJAJ€Th:
- HaBbIKaMH OpFaHI/BaTOpCKOﬁ u YHpaBHCHqCCKOﬁ ACATCIIBHOCTH,

- TOYHBIM TPE/ICTaBIEHUEM O B3aHMMOOOYCIOBIEHHOCTH BCEX CTOPOH MPOM3BOJCTBA TEXHUKH,
UHPOPMALIMU U OpraHU3alUHY;

- THCTPYMEHTaMH OLICHKH BHYTPEHHEN U BHEIIHEH Cpe/ibl KOMITAHHH.

TeMbl u pa3jaesibl Kypca:

1. I/IHHOBaI_[I/IOHHaSI N MHBCCTULOHUOHHAA ACATCIIBHOCTh MPCAIPUATHUA.



MHBecTULIMOHHAS 1€ATENbHOCTh NpeaAnpuaTus. Llean nHBECTULIMOHHON JesITeNbHOCTH, OOBEKTHI.
Metoauka pa3paOOTKM HHBECTHUIIMOHHOTO MpPOEKTa, ero peanusamnus. [lokazaTenu OIEHKH
MHBECTUIMOHHBIX IIPOEKTOB: CPOK OKYIAEMOCTH, YUCTasl TEKyLIasi CTOUMOCTb JJOXO/I0B, CTaBKa
JOXOJHOCTH TPOEKTa, MOAU(DUIIMPOBAaHHAS CTaBKa JOXOAHOCTHU IMPOEKTAa, BHYTPEHHSISI CTaBKa
JNOXOMHOCTH TmpoekTa. OneHka >(QQPEKTUBHOCTH HMHBECTHIMOHHOTO TnipoekTa (1 ak.4.).
WHHOBalMOHHAs ACSTEIbHOCTD NpeaAnpusaTus (opranuzanun). [lonstue nHHoBanuu. BeHuypHbie
¢donapl. MHHOBAIMOHHOE NPEANPUHUMATENBCTBO. KoMMepnuanu3anus HayYHO-TEXHHUYECKUX
pazpaboTok. TpaHcdep TEXHOJIOTHIA, CO3JaHIE MAJIBIX HHHOBAIIMOHHBIX Komranuii (1 ak.d.).

Peinok IPO: kmaccudukanus (PPO, SPO), nenu, stansl. [Tpunmun nposenenust IPO(0,5 ak.4.).
Pemenue curyanmnonHoit 3amaun (keiica) (1 ak.d.). BeImogHeHHE TECTOBBIX M MPAKTUUYECKHX
3amanuii o Tematuke Jekuu (0,5 ak.d.). 3aganue Juisi CaMOCTOSATEILHOM paboTHI.

2. Opranuzanus 6u3Hec-IpoIeccoB U GOPMUPOBAHUE CTPATETHH MPEATIPUSTHS.

busnec-npoueccsl npeanpustus (opraHuzauuu). IIpuHIMIBI TOCTPOEHHMsT KapThl Ou3HEC-
IPOLIECCOB NpPeANpUsATHa. PeHHXUHUPUHI OM3HEC-TIPOLIECCOB: CYIIHOCTb, LIEIH, NMPUHLHUIIBI,
meToabl. DaKTOpbl, HHCTPYMEHTHI, CTPYKTypa W dTambl mporecca penmxuauprara (1,5 ak.4.).
Crparerus nesSTENbHOCTH TPEANpHATUs (OopraHu3anuu). THUII cTpaTeruid, OCHOBHBIE YPOBHHU
pa3paboTku ctparerud. DakTopbl, ONMpEAeIAIONINEe BBHIOOP CTPATETHU MPEANPHUATHSA. ITaIlbl
paspabotku ctpareruu (1 ak.u.). Pemienue curyaunonHoii 3agauu (kefica) (1 ak.u.). Beinonnenue
TECTOBBIX M MpPaKTUYECKUX 3aJaHuil 1o tematuke Jjexkuumu (0,5 ak.u.). 3amanue s
CaMOCTOSITENIbHON pabOThI.

3. Opranu3zanus yrnpasjieHHs U IUIAHUPOBAHUSI Ha IPEIIPUSITUH.

VYnpasieHne npeAnpusATHeM (OpraHM3anyeil): OpraHMW3allMOHHAs CTPYKTypa M MEXaHU3M
yIIpaBJICHUs, yIIpaBiIeHYecKrue Kaaphl. [IpuHIMIB! 1 GOpMBI yIIpaBIIeHUs PEATIPUSITHEM Ha BCEX
ypoBHsx (1 ak.u.). IlmaHupoBaHuMe Ha NpenNpPHUATUU: BUIBI IJIAHUPOBAHUS (CTpATETHUECKOE,
TEKyIlee, ONEePaTUBHOE), LIEIH, IPUHIMIIBI U METO/AbI. DTalbl CTPATErMUECKOro MIIAHUPOBAHUSL.
WMHCTpyMeHTBI cTpaTerudeckoro miaHupoBaHus. Ilokazarenn 3¢ddekTHBHOCTH AEATENbHOCTH
npeanpustus (opranuzauuu) (1,5 ax.u.). Pemenue curyanmonHoi 3amaum (keiica) (1 ak.u.).
BeinonHenne TeCTOBBIX U MPAaKTUYECKUX 3a1aHuil mo Temartuke gekuuu (0,5 ak.4.). 3aganue amis
CaMOCTOSITENIbHON PaOOTHI.

4, OpraHI/BauI/m,ee BHYTPCHHAA U BHCUIHAA CpCa.

Beenenue: Tennmennum paszButus OusHeca B coBpeMmeHHOH skoHomuke (0,5 ak.u.). Ilonsarue
npeanpustus (opranuzaiyn). OCHOBBI OpraHu3auy. Turel opraHuzanuu, GopMbl perucTparyy.
CBo0OoiHbIe 5KOHOMUYeckue 30HbI. OduropHsbIil 6uzHec (0,5 ak.4.). Muccust ¥ 1eNb AeITeTbHOCTH
opranuzaiuu (mpeanpustusi). IloHsTue BHyTpeHHEH cpeapl OpraHuzauuu (MPEeANPUSTHS).
KnroueBsie (akTopbl BHYTpeHHEH cpelibl (ITPOU3BOJCTBO, NEPCOHAN, OPTaHU3alMsl YIpaBIeHUS,
MapKeTHHI, KyJIbTypa W UMUK mpennpustus). [loHstue BHeWmHeN cpeapl oOpraHU3aluU
(mpeanpusitus). KiroueBble gaxTopsl BHEUIHEH cpeabl (MOCTaBIIMKU PECypCOB, MOTPEOUTENH,
KOHKYPEHTBI, TpPYAOBbIE pPECYpChl, TMOJUTHYECKHE, DSKOHOMHUYECKHE, COLUaJIbHble U
TexHoJornueckue Qaxtopsl). CTEHKXONAEpbl NPEANPUITUS, UX UHTepechl U uenu. M3yuenue
WHCTPYMEHTOB OLIEHKHU BHYTPEHHEW U BHEIIHEN cpenbl npennpustus (opranuzanun) (1,5 ak.4.).



Pemenue curyarmonnoit 3amaum (keiica)(l ak.d.). BuImogHeHHWE TECTOBBIX M MPAKTUYECKHUX
3ananuit mo Tematuke gekun (0,5 ak.4.). 3aganue A1 CaMOCTOSTEIbHON paOoOTHI.

5. IIpou3BOCTBO HA MPEANPUATUH.

[TponykroBas nuHelka npeanpusaTus (opraHuszanuu). IIoHATHE )KU3HEHHOTO LMKIIA MPOAYKTA,
MOHATHE U KJIIOYEBBIE TOKA3ATENIN KauecTBa MPOAYKIH. KOHKYpeHTOCTIOCOOHOCTh IPOAYKIIMH U
ee oreHka. KOHKYypeHTOCIOCOOHOCTh MpennpusTHs (OpraHu3alui) Ha pbiHKE. l[lemouka
cTouMocTH (ueHHoctu) npennpusitus (1 ax.u.). [IpousBoacTBEHHBIE peCypChl MPENNPHUSATHS:
OCHOBHBIE CPEJICTBA U MaTepUAIbHBIE PECYpPCHl MPEANPUATHS, 000POTHBIE CPEICTBA, TPYIOBBIE
pecypcel. MeToabl OLEHKH J(PQPEKTHBHOCTH IPOU3BOACTBEHHBIX PECYPCOB MPEANPHUATHS
(opranmzanuu) (0,5 ak.4.). OpraHuzainus MNPOU3BOJICTBA: IMPOU3BOJCTBEHHBIM IMIpoLecC U
OPUHLIMIIBL €r0 opraHu3anuu. Tumbl, (GOPMbI U METOJAbl OpPraHU3aIMH IMPOU3BOJCTBA.
[Tpon3BOACTBEHHBI LUK M €ro 3KoHoMH4Yeckas (yHkuus. [IpousBojcTBEHHas CTPyKTypa
npennpusatus (opranumszauun) (1 ak.4.). Pemenue cutyanunonHod 3amaum (keiica) (1 ak.d.).
BrimonHeHne TECTOBBIX U MPAKTUYECKHX 3a/aHuil o TeMatuke nekuuu (0,5 ak.4.). 3aganue amns
CaMOCTOSITENILHOM paboTHI.

6. Cucrema cOalaHCHPOBAHHBIX TIOKA3aTeNeH MPEATPHUSITHS.

Cucrema cbOanancupoBannbix nokaszareneit (CCII). Lenu u 3amaun BHeapenus CCII. Drtambl
pa3pabotku CCII, crpyktypa CCII. Csa3p CCII u ctpareruu npeanpusitius. OCHOBBI TEXHOJIOTHH
CCII. Merononoruss peanuszanuu CCII. Tlonarue crpaTernueckod KapTbl HPEINPUATHUS.
KiroueBwie mokasarenu 3dgpdexrtuBnoctu KPI(2 ak.u.). Yopasnenue nepcoHaniom. MoTuBamus
MepcoHasa: MPUHIMUIIBI U MeToAsl ynpasienus (0,5 ak.u.). PemeHue cuTyanMOHHOW 3a1adyu
(xeiica) (1 ax.4.). BeinmojgHeHHe TECTOBBIX M MPAKTHUYECKUX 3aJaHuil 1o tematuke jekuuu (0,5
ak.4.). 3aJaHue i CaMOCTOSITEIFHON paboTHI.

7. YHpaBHCHI/Ie pUCKaMU U BEACHUC MCKIAYHAPOIHOT'O OusHeca.

VYrpasieHne puckamu J€ATEIbHOCTH NpeanpusTus (opraHusanuu). PUcKk-MeHEIKMEHT: L,
byakuun, Gakropsl. [lonsTue, BuabI puckoB. Kapra puckoB: MpUHIMIIEI aHATKU3a U TTOCTPOCHUSI.
Metonel U cuctema ympaBieHHs puckamu (2 ak.4.). BeneHue mexayHaponHoro OusHeca.
KpocckynbTypHBIH ~ MEHE)KMEHT:  KOHIENTYyaJIbHbIE  OCHOBBL. ~ Mojenb  ymnpaBieHHs
MPEANPUITHEM B KPOCCKYJIBTYpHOU cpene. [IpakTuku KpoccKynbTypHOTo B3aumojencTBus (1
ak.4.). Pemenue curyannonHoil 3amaun (keiica) (2 ak.u.). BbIMoOTHEHHWE TECTOBBIX U
MPAKTUYECKHX 3a/laHui 1Mo TeMaTuke Jekuuu (1 ak.4.). 3amanue 1jsi CaMOCTOSITENIbHON paboThlI.

8. @UHAHCOBO-X034MCTBEHHAS AEATENBHOCTD IPEAIPUATHS.

DUHAHCOBO-XO03HCTBEHHAs EATEIbHOCTh Npeanpuatus. OUHaHCOBBIE PECYpChl NMPEATIPUATHUS
(opranuzanumn): coOCTBeHHbIE U 3aeMHble. Kitaccudukanus 10X0/10B U pacxoa0B MPEANPUATHSI.
Cebecroumocts  mpoAykuuu. IlpuObulb  mpennpusaTus: CYIIHOCTb, (DYHKUIUH, BHJBL,
pactipenenenue. lleHooOpa3oBanue: 1enM, OIpeesieHHe CHOpoca, OLEHKa H3JepiKeK
NPOM3BOJICTBA, aHAJIM3 LIEH KOHKYPEHTOB, BHIOOp MeTona LeHooOpa3oBanus (1 ak.u.). OueHka



3 PEKTUBHOCTH XO3SMCTBEHHON JACATENBHOCTH mpeanpusaTus. Breipaborka. TpymoeMkocTs,
donnooTIaUa, (HOHIOEMKOCTDh, (POHIOBOOPYKEHHOCTh, 000PAaYNBAEMOCTh OOOPOTHBIX CPEJICTB,
MaTepHalOeMKOCTh, MaTepuallooTAa4da. PeHTabenbHOCTh MPOU3BOACTBA, MPOAAXK, UMYIIECTBA,
coOcTBeHHOro Kanurtaia. Kpurtepuu ¢uHaHcoBOoro cocrosHus npeanpustus. llokazarenun
(MHAHCOBOTO COCTOSHUSL TPENNPUATHS: TOKa3aTeNu IJIaTeXEeCIIOCOOHOCTH, (HUHAHCOBOM
YCTOHYMBOCTH, JIEJIOBOM aKTUBHOCTH, peHTa0enIbHOCTU. PacueT n ananu3 nokasareneii (1,5 ak.4.).
Pemienne cutyanuronnoi 3amaum (keiica) (1 ax.4.). BeimojiHeHHE TECTOBBIX U MPAKTUYECKHUX
3azanuil o tematuke ey (0,5 ak.4.). 3aganue A caMOCTOSTENIbHON paObOTHI.



