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AHHOTAIUM K pad04YuM NMPOrpaMMaM M CIUIINH.

e: 03.03.01 IlpuxkiagHble MaTeMaTHKa U Gpu3nka

PPreHTHbIe HAHO-, 0M0-, HH(OPMAIIMOHHbIE U KOTHUTHBHbIE

TEXHOJIOI'UMN

AHaJINTHYECKAS TeOMeTPUs

Heab AMCHUNIMHBI:

- (opmupoBanue 0a30BBIX 3HAHHWW MO TEOMETPUU IS AATBHEHUIIETO0 MCIOIb30BaHUS B IPYTUX
00JacTsX MaTeMaTUYECKOI0 3HaHUS U IUCHUIUIMHAX €CTECTBEHHOHAYYHOI'O COJIEP/KaHuUs;

- q)OpMI/IpOBaHI/IC MaTeMaTU4eCKOn KYJbTYPbI, UCCICAOBATCIILCKUX HABBIKOB U CIIOCOOHOCTH
IMPUMCHATDb 3HAHHA HaA IIPAKTHUKE.

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

- GopmupoBaHue 0O0IIEMAaTEMaTHUYECKONW KYJIbTYpbl: YMEHHME JIOTUYECKH MBICIUTH, [IPOBOJUTH
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPKJICHHUM, YCTAHABIMBATD JJOTUYECKUE CBA3U MEXKIY NOHATUSIMY;

- (bOpMI/IpOBaHI/Ie yMeHPII;'I U HAaBbIKOB IMPUMCHATH IIOJYUYCHHBIC 3HAaHUA UL PCIICHUA
TCOMETPHUYICCKUX 3a/lad4, CAMOCTOATCIIbHOTO aHAJIN3a ITOJTYUCHHBIX PE3YyJIbTATOB.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)

B pe3ynbrare oCBOCHUS AUCITUTUTHHBI 00YYaAIONIINECcs JOJKHBI

3HATh:

- OCHOBBI TEOpHUH I'paoOB, TEOPEMBI O BIOKUMOCTH, (hopMyIry Ditiepa, TEOpEMY O pacKpackax;

- TOTIIOJIOTUYECKHE CBOMCTBA ABYMEPHBIX IOBEPXHOCTEH, TEOPEMBI KIacCU(PUKAITMN KOMITAKTHBIX
JBYMEPHBIX IOBEPXHOCTEM;

- TCOPUIO KPHUBBIX HA IJIOCKOCTH U B ITPOCTPAHCTBE, (I)OpMy.TILI q)peHe;

- ONpeAeNeHuE KPUBHU3HBI M KPYYEHUs, TEOPEMY O BOCCTAHOBJIECHHHM KPHBOW IO KPUBHU3HE U
KPYYEHHUIO; OCHOBBI TEOPUU ITOBEPXHOCTEW, OMPEAECICHUE W CBOWCTBA IEPBOM M BTOPOU
KBaJPaTUYHBIX (DOPM MOBEPXHOCTH, TeOpeMy MeHbe, ONpeIe/IeHHE TJIaBHBIX KPUBU3H U TJIaBHBIX
HarpaBJeHul, hopmyrny Ditnepa;

- OMPCACIICHUC KOBAPUAHTHBIX NPOU3BOJHBIX, IMPAaBUJIa BBIYUCIICHUA CUMBOJIOB KpI/ICTO(I)(I)CJI}I,
YpaBHCHUS MApaJlJICJIbHOIO MEPCHOCA U I'COACINICCKUX HAa ITOBECPXHOCTAX;

- OCHOBBI c(hepuueckoil reomeTpun 1 reomeTpun Jlob6aueBcKoro, TeOpeMbl CHHYCOB, KOCHHYCOB,
(GbOpMYIIBI TSI CyMMBI YTJIOB TPEYTOJIbHUKA Ha cdepe u mockocTu JIobaueBcKoro.



yMeThb:

- BBIYMCIISTh MHBAPUAHTHI TPadoB, ONPEAEIATh TOMOJIOTHYECKUI THIT IByMEPHOH MOBEPXHOCTH,
HaxOJWUTb KPUBM3HbI U KPYYEHHs KpPHBBIX, IJIABHbIC KPHUBHU3HBI M IJIABHBIC HaIPaBJICHUS
IIOBEPXHOCTEH;

- BBIYHUCJETh KOBAPUAHTHBIC ITPOU3BOAHBIC BEKTOPHBIX noJyiei Ha IMOBEPXHOCTAX, pC€HIATh 3aJavdy
napajaCiIbHOI'O ICPCHECCHUA

- HAXOJUTh M MCCJICIOBATh T'COJE3UYCCKHE, pEIllaTh I'€OMETPUYECKHE 3aaaud Ha cdepe u
iockocty JIobaueBCKoro.

BJIA/IETh:
- aInapaToM TEOPUU KPUBBIX U IIOBEPXHOCTEN U €0 IMPUIIOKECHUSAMU K MEXaHUKE;
- TEXHUKOW KOBAPUAHTHBIX IIPOU3BOIHBIX U €€ IIPUIOKCHUSAMH;

- anmapaTom Teopuu rpados.

TeMbI U pa3jeiibl Kypca:

1. 'eomeTpus KpUBBIX U IOBEPXHOCTEN B €BKJIMI0BOM IIPOCTPAHCTBE.

ITnockue kpusble. KacarenpHas u HopMmans. JnuHa kpusoil. HatypansHsiii napamerp.
Comnpukacaromasicsi oKpykHocTh. KpuBuzHa mockoit kpuoii. [Tnockue popmynsr @pene.
BoccranoBnenue mockoi KpUBO# M0 (GYHKLIUU KPUBU3HBI.

OBOJIIOTA ¥ BOJIHOBOW ()POHT IIIOCKOW KPUBOM.

Kpussie B mpoctpanctBe. Comnpukacaromiasicsi OKpyXHocTb. Penep ®pene, dopmyinsr Opene,
KpUBHU3HA U KPYYCHHE.

BoccraHoBieHre IpoCTpaHCTBEHHON KPUBOU 110 KPUBU3HE U KPYUYEHUIO.
[ToBepxHoctu. IlepBas kBanpatuuHas ¢popma. JJIUHBI U YIIIBIL.
KoBapraHTHBIE TPOU3BOIHBIE BEKTOPHBIX ITOJIEH U UX CBOMCTBA.
CumBonel Kpucroddens u ux BeluuciIeHUE.

[TapannenbHbIN IEPEHOC U F€0AE3UUYECKUE HA TOBEPXHOCTSX.
H3oMeTpun MOBEPXHOCTEN.

Bropas kBagpatuuHas popma noBepxHoctu. Teopema MeHsbe.

I'1taBHBIE KpUBHU3HBI U TTIaBHBIE HanpasiieHus. @opmyina Diniepa. ["ayccoBa U cpeiHsIsl KpUBHU3HBI.

OTKIIOHCHHE TOYKH TOBEPXHOCTU oT KacaTelIbHOU TIJIOCKOCTH. 3J'IJ'II/IHTI/IquKI/IC,
FI/IHep6OJII/I‘-ICCKI/IC n Hapa60JII/I‘-ICCKI/IC TOYKHU IlByMCpHOﬁ IMOBCPXHOCTH.



2. IIpocreiinime HEeBKINIOBbI TEOMETPHH.
['eomerpus Ha cepe. ['eoneznyeckne, H30METPUH, PACCTOSIHUE, OKPYKHOCTH.

Cdepuyeckue TpeyroapbHUKA. TeopemMbl KOCHMHYCOB W CHHYCOB. JIBoiicTBeHHas Teopema
KocuHycoB. Teopema o cymme yriioB cepuuecKoro TpeyrojibHUKa.

IIpoctpanctBo  MunkoBckoro.  [lommpocrpaHcTBa M OPTOTOHAIBHBIE  JOIOJHEHUS.
[IpeoOpazoBanust Jlopenna. HepaBenctBa Komu-byHsikoBckoro # — TpeyrojbHUKa s
BPEMEHUTIOJJOOHBIX BEKTOPOB.

MupoBbie JUHUM WHEPIUAIBHBIX HaOmogareneid.  OTHOCHTEIBHOCTh OJHOBPEMEHHOCTH,
3aMeIJIeHne BpeMEeHH, coKpalieHue aiauH. [lapamgokc 0au3HenoB.

Bekropnass mozens reomerpun JloOaueBckoro. ['eome3mueckue, HM30METPUH, OKPYXKHOCTH,
TPEYTrOJIbHUKHU.

Monens [Tyankape reomerpun JlobaueBckoro.
3. Tononorust rpad)oB U ABYMEPHBIX MOBEPXHOCTEH.
I'padsl. Teopema o unciae MapuIpyTOB. Y HUKypCalbHbIE TpadBbl.

Yucno bertu u siinepoBa xapakrepucTtrka rpada. MakcumanbHoe fepeBo. Teopema o cucreme
TOKOB.

[Tnanapusie rpadsl. HeruranapaocTs moHOTO rpada ¢ MAThI0 BEpIIMHAMHU U Tpada «TpU TIOMHUKA,
TPHU KOJIOJLA».

Packpacku kapt u rpados. Teopema o msiTu kpackax.

Tpuanrynupyembie AByMepHbIe ToBepxHOCTHU. [IpuMepsl. OpueHTupyembie 1 HEOPUECHTHPYEMbIE
MOBEPXHOCTH.

Ckuneliku U3 kBagpara. Onepanuu BeIpe3aHus AbIPKU U MPUKIICHKN PyUKH.
Teopema kinaccupuKay KOMIAKTHBIX ABYMEPHBIX OPUEHTHUPYEMBIX ITOBEPXHOCTEH 6e3 Kpasi.

Teopemsl 0 ki1accu(puKalMi HEOPUEHTUPYEMBIX IIOBEPXHOCTEN U TOBEPXHOCTEH C KpaeMm.



AHHOTAUMH K pa00o4ynM NPOorpamMMam AU CHUIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

AHaJIUTHYECKAS MEXaHHKA

Heab AMCHUNIMHBI:

- OCBOCHHC CTYyJACHTaMH OCHOB aHAJTUTUYECCKON MEXaHUKH.

3agauu AMCHHUIJINHBIL:

- (opmupoBanue 0a30BBIX 3HAHWK B 00JACTH AHATMTUYECKOH MEXAaHWKH KakK JUCIUTUIAHBI,
UHTETpUpPYIOIeH 00Imedru3nIecKyo 1 MaTeMaTHIECKYIO TIOATOTOBKY CTY/ICHTOB;

- OBJIaAICHUC OCHOBHBIMH MCTOAAMH, IO3BOJAOIIHMMU PpCHIATH YPAaBHCHUMA aHAIIMTUYECKOM
MCXAaHUKHU; pCIICHUC 3a/la4, OXBAaTbIBAIOIINX OCHOBHBIC IIPUJIOKCHU S aHAJIMTUYECKON MEXaHUKH.

Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3synbrare ocCBOCHUS AUCIUIUIMHBI 00YYarONIUecs JOMKHBI

3HATh:

- OCHOBBI JIArPAHKEBOW MEXAHHKHU;

- TEOPECTHUYCCKUC OCHOBBI JUHAMUKHW KOHCCPBATHUBHBLIX W JUCCUIIATHUBHBIX CUCTEM BOJIM3HU
paBHOBECHUA,

- TEOPETUYECKHE OCHOBBI IMHAMUKH TBEPAOIO TEJA;

- IPUHIIUIT HAUMEHBIIETO EHCTBUS M OCHOBBI TAMUIIBTOHOBOM MEXaHUKU;
- METOJ] KAHOHMUYECKUX IpeoOpa3oBaHuil u anmapar ckobok Ilyaccona;

- MeTo1 'amunbTOHA-AKOOM M TEXHUKY pa3/ielieHUs IEPEMEHHBIX;

- METOJ NCPEMCHHBIX Z[eﬁCTBHe—YFOJI.

yMeTh:

- (I)OpMy.TII/IpOBaTB YpaBHCHUA Harpacha B O606H.ICHHBIX KOOpAUHAaTax, HaXOAUTb HWHTCIPAJIbI
ABWIKCHUSA U C UX MOMOIIBIO PCIIATh YPAaBHCHUS IBUKCHU,

- BBIYUCIIATE IIEPUO] CbI/IHI/ITHOFO JABUXXCHUS,

- BBIYUCIIATH CECUCHUC PACCCAHUA B JaHHOM IICHTPAJILHOM I10JIC;



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

- BBIYUCJIATh MOMCHTEI HHCPLIUH TBEPAOTO TCJIA,

- TEPEeXOAUTh OT JIarpaHkMaHa K TaMIJIBTOHHAHY U HA00OPOT C IOMOIIBI0 MPeoOpa3oBaHUs
Jlexxanpa;

- OCYILECTBJISATh KAHOHUYECKHE MPE0Opa3oBaHMsI ¢ TOMOIIBIO JaHHOW POU3BOAAIIEH (PYHKIINY;
- BBIUUCIIATH ckoOKu Ilyaccona;

- pa3zenaTh IepeMeHHble B ypaBHeHUM [aMmibToHa-SIkoOM M pemarh ¢ MOMOLIBIO METOoJa
["amunpTOHA-IKOOM KAHOHUUYECKNE YPAaBHEHUS JIBHIKEHUS;

- NICPCXOAUTh K ICPECMCHHBIM HCﬁCTBHG-erH;

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

BJIa/1eTh:
- OCHOBHBIMH METOJIaMH aHAJIMTUUYCEKON MeXxaHuku — MeToaamu Jlarpamxka [ u Il pona;
- METOJIJaMU UHTETPUPOBAHUS YPABHEHUH JBUIKEHUS, TPUHITUIIOM HAMMEHBIIIETO JEHCTBUS,

- MCTOJOM KAaHOHHYCCKHX ypaBHeHI/Iﬁ raMI/IJ'ILTOHa, arapaTomMm CKOOOK HyaCCOHa, MCTOAOM
I'amunsToHa-SIKO0OU PCHICHUA KAHOHUYCCKHX ypaBHeHHfI.

TeMbI U pa3jeiibl Kypca:
1. KaHoHnueckue npeodpazoBaHUs

Omnpenenenne kaHoHH4Yeckoro oroOpaxkeHus. Kanonnueckue npeodpazoBanus. [IpousBossmue
(GyHKIMY KAHOHHYECKOTO Mpeodpa3zoBanus. beckoHeuHO Malibie KaHOHHMYECKUE TpeoOpa3oBaHusl.

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

VpaBHenne ['amunbToHa-fAko06u. Mertox I'amunbToHa-SKOOM pelieHUS KAaHOHUYECKHX
ypaBHEHUH. Y KOPOUEHHOE JEHCTBUE.

Pazgenenue INEpEMCHHBIX B MCTOJC I'amunbToHa-SIk00H. Pazgenenue IEpEMCHHBIX B
c@epnqecm/lx, Hapa6OJ'II/I‘-IeCKI/IX " SJUIMIITUYICCKUX KOOpAWHATAaX. I[BI/I)KCHI/IC YaCTHUIbI B IIOJIC
ABYX IIPUTATHUBAIOMIUX LICHTPOB.

ITonmxkeHnue mopsaka CHCTEMbl KAHOHWYECKMX YPAaBHEHHMH C IIOMOIIBI0 MHTErpajia dHEPTHUU.
[Tpunnun Moneptroun-Jlarpanxa. ONTHKO-MEXaHUYECKAs] AHAJIOTHSI.

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

2. OCHOBBI TaMWJIBTOHOBOIT MEXaHUKHA



[Tpuniun Hanmenbiero AevctBus ['amunbroHa. YpaBHenus Jlarpanxka Il pona kak ciencrBus
BapuanmonHoro npununa. [Ipeodpazosanus Jlexxanapa.

Oyukuua ['amunbroHa. KaHoHnueckue ypaBHeHus ['amuibrona. L{MKiIndeckue nepeMeHHBIE.
Oynukuuu Jlarpanka u 'aMHIIBTOHA 4aCTUIIBI B MATHUTHOM I10JIE.

JeiictBue kak QyHKIMs KoopAuHAaT U BpemeHH. da3oBoe mpocTpaHcTBO, (ha3oBas CKOPOCTb,
dazoBbiii moToK. Teopema JlmyBmns. Pacmupennoe ¢azoBoe mpocrpaHcTBO. Jlemma Ctokca.
Wnterpanbuble KpuBble ypaBHeHuM [‘amunbroHa kak suHUM poTtopa ¢opmbel pdqg-Hdt.
Nurterpansusie uuBapuanthl [lyankape u [lyankape-Kaprana.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

AHIIHACKUN A3BIK 11 MPOdecCHOHAIBHBIX HeJiel

Heab AMCHUNIMHBI:

@opMHUpPOBaHUE M PA3BUTHE COLMAIBHBIX, JENOBBIX, MEXKKYJIbTYPHBIX H TNPOo(eccCHOHAIbHO-
OpPUEHTHPOBAHHBIX KOMMYHHKATHBHBIX KOMIICTCHIIMI IO OOIIEEeBPOIEHCKON IIKane ypoBHEH
BJIQJICHUSI THOCTPAHHBIMHU SI3bIKAMU JUUIS pELICHUSI KOMMYHHUKAaTUBHBIX 33/1a4 B COLUOKYJIBTYPHOM,
aKaJeMUYEeCKON M MpodecCHOHAIBHO-IENIOBON cdepax OeSTETBbHOCTH, a TAaKKe IS Pa3BUTHUSA
po(hecCHOHANIBHBIX U JINYHOCTHBIX Ka4ECTB BBHITYCKHUKOB OakajiaBpuara.

3agauyd AUCHUILINHBI:

CdopmupoBaTh  COCOOHOCTH ~ OOydYaroOIIErocss  S3BIKOBEIMH  CPEACTBAMH  PEIIaTh
KOMMYHUKATHBHBIC 3aa4X B PA3JIMYHBIX CUTyallHUAX MCKKYJIBTYPHOI'O O6HIGHI/I$I, OCYHICCTBJIATDH
MEXITMYHOCTHOE U PO ECCHOHATBHOE O0IIEHUE HAa HHOCTPAHHOM SI3bIKE C YUETOM 0COOCHHOCTEH
KYJBTYpbl M3y4aeMOro 53bIKa, a TAK)KE€ YMEHHE IPEOJ0JICBATh MEKKYJIbTYpPHBIC Pa3JInyus B
CUTYallMsSX B CUTYalUAX OOLICOBITOBOIO, COIMAIBHOTO U mpodeccuoHanbHoro odmienus. s
TOCTYIKEHHS 1eJlell W 3aJady OCBOCHMS AUCIMIUIUHBL, OO0ydYaromuecs MOJKHBI OBIAJETh
WHOSI3BIYHOM 001IenpodeccnoHaIbHON KOMMYHUKATHBHOM KOMITETEHIIUEH, BKIIOYAIOIIeH B ce0sl:

JIMHTBUCTHYECKYIO KOMIIETEHIINIO: CIOCOOHOCTh B COOTBETCTBUU C HOPMaMH U3y4aeMOro si3bIKa
IPaBUJIBHO KOHCTPYUPOBATh IPaMMaTH4YeCcKie (POPMBbI U CUHTAKCUYECKHE TOCTPOCHHUSI.

COL[I/IOJII/IHFBI/ICTI/I‘ICCKYIO KOMIICTCHIIUIO (CHOCO6HOCTB HUCIIOJIB30BaTh H HpeO6pa30BLIBaTL
SA3BIKOBBIC (bOpMLI B COOTBCTCTBHH C CHTyaI_II/Iefl HWHOA3BIYHOTO O6H_IeHI/IH).

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

ConuanbHyl0 KOMIIETEHIMIO: CIIOCOOHOCTh B3aUMOJEHCTBOBATH C MapTHEpPaMU IO OOLIEHHUIO,
BJIa/ICHHE COOTBETCTBYIOIIUMHU CTPATETUSMHU.

I[I/ICKprI/IBHYIO KOMIICTCHIITUIO (CHOCO6HOCTL HOOHATh MW JAO0CTHUYb CBA3HOCTH OTACIIBHBIX
BBICKQ3bIBAHUM B 3HAYMMBIX KOMMYHUKATHBHBIX MO,Z[CJ'I}IX)

CrpaTernyeckyro KOMIIETEHLIMIO: YMEHHE 0JIb30BaThCsl Hanbosee 3pPEeKTUBHBIMU CTPATETUIMU
IIPU pEelIeHNH KOMMYHUKATUBHBIX 33/1a4.

HpCI[MCTHYIO KOMIICTCHIIWIO: 3BHAHUC HpCHMCTHOﬁ I/IH(i)OpMaI_II/II/I IIpH OpraHu3anuu COOCTBEHHOTO
BBICKA3bIBAHUS WU ITIOHUMAHUS BBICKA3bIBAHUA APYTUX JIroeH.



[Iparmatrdeckyr0o  KOMIETEHIIMIO: yMEHHWe BbIOMpaTh  HambOosee A(PPeKTHBHBIN U
nenecooOpas3Hblil coco0 BBIPAKEHUS MBICIH B 3aBUCHUMOCTH OT YCJIOBHUH KOMMYHHUKATHBHOTO
aKTa M MOCTABJICHHOW 3a/auu.

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

3HATh:

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

- OCHOBHBIE (POHETHYECKHE, JICKCHYECKHE W TpPaMMaTHYECKHUE SBICHUS H CTPYKTYPHI,
UCIIOJIb3YEMbIC B YCTHOW U MUCbMEHHOW pedH MPH OOIICHUH HA aHTJIMHCKOM SI3bIKE, UX OTIMYHE
OT POJHOrO $3bIKAa I APryMEHTHUPOBAHHOIO M JIOTUYHOI'O TIOCTPOCHHUS BBICKA3bIBAHUI,
MO3BOJISIFOIIMX HCIOJIb30BAaTh M3Y4YaeMbI SA3bIK B ITOBCEJIHEBHOW, aKaJEMHUUYECKOM, HAay4HOM,
JIEJIOBOM 1 npodeccroHabHON KOMMYHHUKAITUH;

- MCXKKYJIBTYPHBIC pPa3jiniusd, KYJIbTYPHBIC TpaaAulluhd U pCaliiu, A3bIKOBBIC HOPMBIL,
COHOKYJIbTYPHBIC 0COOEHHOCTHU MMOBCACHUS U pCUCBOI'0 3TUKCTA CTPAHBI NU3Yy1dCMOI'0O A3bIKa IIPU
YCTHOﬁ 1 THCHMEHHON MEKJIIMYHOCTHOMN KOMMYHUKAIIUU, MCKKYJIIbTYPHOM 06H1€HI/II/I;

- BUJbl KOMMYHUKATHBHBIX HAMEPEHMM, COOTHOIICHHME KOMMYHUKATHBHBIX HAMEPEHHU C
3aMbICIIOM U LEJIbI0 PEUEBONl KOMMYHUKAIIMM, THUIIOBBIE IMPUEMBI U CIIOCOOBI BBIPAKEHUS
KOMMYHUKAaTUBHBIX HAMEPEHUI Ha AHTJIMMCKOM S3bIKE B YCTHOW Y IMCbMEHHOW PEYH, TPUHIIUIIBI
OHMMAaHNS KOMMYHMKaTUBHBIX HAMEPEHUI COOECEITHUKOB;

- 0COOEHHOCTH MHOS3BIYHOM aKaﬂeMHHeCKOﬁ KOMMYHUKAIIUU, IIPUEMbI U3BJICUCHUS U COO6H.I€HI/I$I
WHOS3BIYHOMN I/IH(I)OpMaI_[I/II/I B aKaJICMHYCCKHUX LCIIAX,

- OCHOBBI OpraHu3aluu IMMChbMEHHOM KOMMYHHKAIIUA, THUIIBI KOMMYHHUKATUBHBIX 3a1a4
INUCBMCHHOT'O O6HICHI/I${ n q)yHKIII/II/I IMUCbMCHHBIX KOMMYHHUKATHUBHBIX CPCIACTB,

- cHelU(UKY UCIOJIb30BaHUs BEpOAlIbHBIX U HEBEPOAIBHBIX CPEACTB B CUTYAIUSX WHOSI3bIUHOM
KOMMYHUKaIUU;

- PUTOPHUYCCKUC TPUEMBI, UCITOJIb3YEMbBIC B PA3JIMYHBIX BUAAaX KOMMYHUKATHBHBIX CI/ITyaHPlﬁ;

- BUABl U OCOOEHHOCTH NMUCHMEHHBIX TEKCTOB M YCTHBIX BBICTYIUICHHWH, 00lllee cojaepKaHHe
CJIOKHBIX TEKCTOB Ha aOCTpakTHbIE U KOHKPETHbIE TEMbl, OCOOCHHOCTH MHOSI3bIUHBIX TEKCTOB,
YHUBEpPCAIbHBIE 3aKOHOMEPHOCTH CTPYKTYPHOW OpraHM3allMd TEKCTa, B TOM YHCIIE
Y3KOCIIEIMAIBHBIX TEKCTOB;

- IIpaBujia UCIOJB30BAHUSA PA3JINYHBIX TCXHUYCCKHUX CPCACTB C LCJIbKO ITOHWCKAa U HU3BJICUYCHUA
HHOS3BIYHOMN I/IH(l)OpMaI_II/II/I, OCHOBHBIC IIpaBHJIa OIIPCACIICHUA PCICBAHTHOCTU W HAJACKHOCTHU
HHOA3BIYHBIX KCTOYHHUKOB, aHAaJIM3a U CHHTC3a I/IH(I)OpMaI_II/II/I;

- MHUPOBBIE JIOCTHKEHHUS, OTKPBITUS, COOBITHS U3 OO0JIACTH HCTOPUH, KYJIbTYphI, MOJUTHKH,
COLIMAJIBLHOM KU3HU;

- O6H_[I/Ie (I)OpMLI OopraHus3alnuunu prHHOBOﬁ pa6OTLI; 0COOEHHOCTHU MOBCACHUA U UHTCPECHI IPYTUX
YY4aCTHHUKOB; OCHOBBI CTPATCIHYCCKOI'0 IIJIAHUPOBAHUA paGOTBI KOMaHAbl OJId JOCTHXKCHHUA
IMOCTaBJICHHOM JRSANE% 08



- CTaHJApPTHBIC THUIBl KOMMYHUKAaTHBHBIX 337a4, L€ U 3aJa4yd JIEIOBBIX IE€PErOBOPOB,
COLMOKYJIbTYpPHBIE OCOOCHHOCTHM BEACHHUS JEJOBBIX IEPEroBOPOB, KOMMYHHUKATHBHO-
parMaTu4eckre 1 )KaHPOBBIE OCOOCHHOCTH NIEPErOBOPOB;

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

- 0a30BYIO JIGKCHKY M TEPMHHOJIOTHIO I aKaJeMHUYCCKOro, Hay4YHOro M Ipo(hecCHOHAIBLHOTO
oO01eHus.

yMeThb:

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

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

- cOOJII0aTh PEYEBOM ITUKET B CUTYALUSIX IIOBCEIHEBHOTO U JAEJIOBOT0 00IIeHNUs (yCTaHABIMBATh
U TOJAJEepXKHUBAaTh KOHTAKThl, 3aBepuLIaTh Oecely, 3alpalluBaTh M coOOWATh WH(OpPMAIHUIO,
noOYXJaTh K JIeHCTBUIO, BEIPaXKaTh COTIacHe/HECOTJIacCHe C MHEHUEM COOECeHUKa, ITPOChOY);

- YCTHO peajn30BaTh KOMMYHHKAaTHBHOE HAMEpPEHHE C IEJIbI0 BO3JCHCTBUS Ha MapTHEpa II0
OOIICHUIO HAYWHATh, BECTHU/TIOMAJICPKUBATh M 3aKaHYMBATH JHAJIOT-PACCIIPOC 00 YBUICHHOM,
NPOYUTAHHOM, JHAIOT-OOMEH MHEHUSMH M COOJIO/Iass HOPMBI PEUYCBOIO ATHKETa, MpU
HEOOXOJMMOCTH UCIIOJIB3YSl CTPATETMH BOCCTAHOBJICHUs COOS B IPOIECCE KOMMYHHKAIIUU
(mepecrpoc, nepedpasupoBaHue U Ip.);

- MHACHBMEHHO pEaIM30BbIBATh KOMMYHUKATHBHbIC HaMepeHus (MHPOPMHUPOBaHUE, 3arpoc,
npoch0a, coriacue, 0TKas, M3BUHEHUE, 0JIar01apHOCTh);

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

- COO6H_IaTB I/IHq)OpMaI_II/IIO Ha OCHOBC IIPOYUTAHHOI'O TCKCTa B (I)OpMe OoATOTOBJICHHOI'O
MOHOJIOTHYCCKOI'O BBICKA3bIBaHU (Hpe3eHTaL{I/II/I 1o HpeHHO)KCHHOﬁ TEMCE,

- TIOHUMAaTh MOHOJIOTMYECKHE W JHAJOTMYECKUE BBICKA3bIBAaHUSI TPU HEMOCPEIACTBEHHOM
OOIIIEHUN U B ayAHO/BUCO3AITUCH;

- IOHUMAaTb KOMMYHUKATHBHBIC HHTCHIIUU MTOJYUYCHHBIX ITMCbMCHHBIX U YCTHBIX COO6H_IGHI/II\/'I;
- pa3BCPThIBATH HpeI[JIO)KeHHI)II\/JI TE3UC B BUJAC WIINIIOCTpALIHUHU, ACTAIN3allUN, PA3BACHCHU A,

- HCIOJIb30BaTh COBpPEMEHHBbIE WH(OPMAIMOHHBIE TEXHOJOTHU JUIsl TpodeccCHoHaTbHON
NESTEIIbHOCTH, JIEJIOBOTO OOIIIEHHUSI U CAMOPA3BUTHSL;

- TepelaTh Ha PYCCKOM S3bIKE COJEpKAHHE AaHTJIOSN3bIYHBIX HAYYHBIX U MyOIHIIMCTUYECKUX
TEKCTOB B cepe mpodhecCHOHATEHOU NesSTEbHOCTH,

- noadupaTh IJUTEpAaTypy MO TEME, COCTaBIATh JBYSA3BIYHBINA CIIOBHUK, MEPEBOJUTH MU
pedepupoBarh CeMAIBHYIO JIUTEPATypy, MOATOTABINBATh HAYYHbIE JOKJIA (bl M IPE3CHTALIMH Ha
0a3e MpOYMTAHHON crenraibHON JUTEepaTyphl, OOBICHUTH CBOIO TOUYKY 3PEHMSI M paccKaszaTb O
CBOMX IUIAHAX;



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

- OCYIIECTBIIITh YCTHOE M MMChbMEHHOE MHOSI3BIYHOE OOIIEHHE B COOTBETCTBHUU CO CBOCH chepoit
po(hecCHOHANTLHOM e TEILHOCTH,

- Y4YHUTbIBATb 0COOEHHOCTH MNOBEACHUA M HHTEPEChbI APYIUX YYaCTHUKOB KOMMYHHUKaAIIUH,
AHAJIM3UPOBATE BO3MOXKHBIC ITOCICACTBUS JIMYHBIX ﬂeﬁCTBHﬁ B COIMaJIbHOM B3aPIMO,Z[eI>'ICTBPIPI u
KOMaH,I[HOI\/'I pa60Te, " C YYCTOM ITOI'O CTPOUTH IIPOAYKTHBHOC B3aHMOﬂeﬁCTBHC B KOJIJICKTHUBC,

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

- pacmnio3HaBaTh U AU(PPEPEeHINPOBATE S3BIKOBBIC U PEUEBBIC SIBJICHHS, BBLICISATH OCHOBHYIO U
BTOPOCTETICHHYIO HH(POPMALIMIO IIPU YTEHUU TEKCTOB M BOCTIPUATHU PEYX HA CITyX, UCTIOIb30BATh
TUIIOBBIE CPEJICTBA YCTHOW M MHUCHBMEHHOM KOMMYHHKALIMM B MEXKIMYHOCTHOM OOIICHHM;
IPUMEHSTH a/IeKBaTHbIE KOMMYHUKATUBHbBIE CPEJICTBA B CTAHJAPTHBIX CUTyalUsIX OOLIEHUS Ha
po(hecCuOHATIbLHO-OPUEHTUPOBAHHBIE TEMBI;

- II0JIB30BAaTbCsA Fpa(I)I/I‘IeCKI/IMI/I p€aakTopaMm, CO34aBaTb JICTKO BOCIIPHHUMACMBIC HAIJIAOHBLIC
MaTCpHaJIbl;

- omucath rpaduyeckyro MHDOpManHiO (KpyroBas THCTOrpaMMa, TaOJIMIA, CTOJOWMKOBBIA H
JMHENHbIN TpaduKy); HaKCcaTh KOPOTKYIO CTaThlO Ha 3a/1aHHYIO TEMY;

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

- CO3/1aBaTh JICIIOBYIO KOPPECIIOHICHIINIO C YI€TOM COLMOKYIBTYPHBIX TPeOOBaHMIA K BHEIIHEH 1
BHYTpEHHEH (OpMaM TEKCTa U MCIIOJIb30BAaHHEM THITM3UPOBAHHBIX PEUEBBIX BHICKA3BIBAHHIA;

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

- moalOupaTh JMTEpaTypy IO TEMe, COCTaBIATh MPOPECCHOHATBHO-OPUEHTHPOBAHHBIN
WHOS3bIYHBIN TE3aypyC;

- BBITIOJIHATH IICPEBOA HpO(l)CCCI/IOHaJ'ILHLIX TEKCTOB C THOCTPAHHOT'O A3bIKa Ha l"OCy,Z[apCTBeHHHﬁ
s3bIK  Poccuiickoit q)enepaulxm C Y4YCTOM JICKCUKO-TPAMMATHYCCKUX W CTUIHUCTUYCCKUX
0COOCHHOCTEH SI3BbIKA OpurvHajia MW £A3bIKa ICPEBOAa U CTAHAAPTHBIX CII0CO00B peuicHusA
KOMMYHUKATHUBHBIX 3a/1a4 B o0actu HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH

- TPUMEHATHh HMH(POPMALMOHHO-KOMMYHHKATHUBHBIE TEXHOJOTMHM B OOMIEHMM U PEUYEBOU
JIeATEIIbHOCTH HA MHOCTPAHHOM SI3BIKE;

- YMeThb BBIIBISATH U (OPMYIMPOBaTH MIPOOJIEMbI, BO3HMKAIOUIME B IMPOIECCE H3YUECHHS
WHOCTPAHHOI'O $3bIKA; OLICHMBAaTb CBOM BO3MOJKHOCTH, PEaJUCTUYHOCTH U aJEKBATHOCTH
HaMEUYEHHBIX CMIOCOOO0B U MyTeH JOCTHXKEHUS IIAaHUPYEMBIX Lieen

BJAaJ€Th:

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



- pa3IMYHBIMH KOMMYHHUKATHBHBIMU CTPATETHSIMHU: YU4eOHBIMH CTPATETUSAMH JJIsl OpraHU3aIluH
CBOCH y4eOHO e TEIIbHOCTH;

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

- CTpaTCrusAMU BOCIIPUATHA, aHAJIN3a, CO3JJaHNUA YCTHBIX U IMCbMCHHBIX TCKCTOB PAa3HbBIX THUIIOB,

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

- pa3HBIMU IIPUEMAMHU 3aIIOMUHAHUS U CTPYKTYPUPOBAHUSA yCBAUBAEMOI'0O MaTepuaa,

- HaBBIKaMU 3(PPEKTHBHOTO B3aUMOICHCTBUS C JPYTUMH YIaCTHUKAMH KOMMYHHUKAIIIH;

- IPE3CHTAL[IOHHBIMHU TEXHOJIOTUSAMHU JUIsI COOOIIECHHS HH(POPMALINH;

- TEXHOJIOTUSIMU KOMAHIHbIX KOMMYHUKALIUH, TO3BOJIIOIMMU JOCTUTaTh IOCTABJIEHHOM 3a1auu
- PUTOPUYECKUMU TEXHUKAMU;

- Pa3jiIM4YHbBIMHM BHJIaMH YTCHHA (HOI/ICKOBOG, O3HAaKOMMUTCIIBHOC, aHaJ'II/ITI/I‘leCKOG) C ILCJIbIO
HU3BJICUCHUA I/IH(I)OpMaI_[I/II/I;

- METOJIOM TIOMCKa M aHajau3a WHPOPMALUU U3 Pa3IMYHBIX HCTOYHUKOB B MPOQEeCcCHOHATHHON
obnacru;

- HaBBIKAMHU aHHOTHPOBAHUS WM pedepupoBaHUs OPUTHHAIBHBIX HAYyYHO-ITYOIUITUCTHICCKIX
craTem;

- IpueMaMu OLCHKHU MU CaMOOHLCHKH PE3YJIIbTATOB ACATCIBHOCTU IO H3YUYCHUIO MHOCTPAHHOTO
SA3bIKa

- IpueMaMH BBIABJIICHHA W OCO3HAHHA CBOUX A3BIKOBBIX BO3M0)KHOCT€I>1, JJMYHOCTHBIX H
HpO(l)@CCI/IOHaJ'IBHO-SHaLH/IMI)IX Ka4eCTB C LCJIbI0 UX COBCPIICHCTBOBAHUSA

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

- HaBBIKAMHU MYOJIMKAIMA PE3YyIhTAaTOB HAYUYHBIX KCCIECIOBAHWNA B HAYYHBIX H3JAHUSX Ha
AHTIINHACKOM SI3BIKE;

- YMCHHUEM CO31aBaThb SICHBIC, JIOTUYHBIC BBICKA3BIBAHUA MOHOJIOTUYCCKOTO U OHUAJTIOT'MYCCKOIrO
XapaKkTepa B Pa3IMYHBIX CUTyalUAX OBITOBOTO U HpO(I)CCCI/IOHaJ'IBHOFO O6I_I_ICHI/I$I, IMOJIB3YSICh
HCO6XO,I[I/IMI>IM Ha60pOM CpCACTB KOMMYHUKAIIUH,

- mpueMamMu NyOIMYHOM pedyr M JAEN0BOro M MPO(PECCHOHAIBHOIO JUCKYypca Ha aHTIIMHCKOM
A3BIKE.

TeMbl U pa3jeiibl Kypca:

1. Monynb 1. Aurnuiickuii s3b1k Juist oomux nesneit (General English)

2. Tema 1. YenoBek



IlepcoHasibHBIE TAaHHBIE: UM, BO3PACT, IPOUCXOXKACHUE, MECTO IIPOKUBAHUS. BHEIIHOCTD, 4epThI
XapakTepa, MPUBBIYKH, B3Il Ha KU3Hb, YMEHUS U CIIOCOOHOCTH, NOTPEOHOCTH U MHTEPECHI,
[IEHHOCTH, MJI€AJIbI, CMBICII KH3HH. YEIOBEK B COIUYME: CEMbS U OBIT, KPYT OOIIECHUS.

KoMMyHUKaTHBHBIE 33aJlauM: OCYLIECTBISTh KOMMYHHKAIIMIO B YCTHOW U MUCbMEHHON (hopmMax:
coo011aTh 0 cede: 0 BHEUTHOCTH, YepTaxX XapaKTepa, O BPEIHBIX U MMOJIE3HBIX MPUBBIYKaX, B3TJISAaX
Ha JKU3Hb, YMEHHUSIX U CIIOCOOHOCTSIX, MOTPEOHOCTSX U MHTEPECcax, LIEHHOCTSX B KU3HU, CBOUX
ujeanax, CMbICIIe XHU3HHU; 3a/laBaTh BOIPOCHI COOECETHUKY MO T€MaM; OMMCHIBATH XapaKTep
YEJIOBEKA; CpPAaBHUBATh BEUIM WM IPEAMETHI; JIOTUYECKH CTPOUTH BBICKA3bIBAHUS IO
CaMOCTOATENIBHO COCTAaBJICHHOMY IIJJaHY O CEMbE, POJICTBEHHHMKAX: HMs, BO3pAaCT, CTEIEHU
POJCTBA, MPOQeccHsi; yMETh ONEPUPOBATH YUCIAMHU, JaTaAMH, JHIMH HEJEIH, MECSAIIaMH | TIp.

3. Tema 2. [Iponuioe u HacTosIEe

JleTcTBO, OTPOYECTBO U IOHOCTh. Bpems u BpemsinpenpoBoxkaeHue. CBo6oaHoe Bpems. [Ipomiioe
U Hacrosiee B Qu3ndeckoM, MHGOPMAIMOHHOM U BUPTYAJIbHOM MPOCTpAHCTBaxX. Bpewms, kak
camasi OoJibIIasi IIEHHOCTh B )KM3HH YEJIOBEKA.

KoMMyHHKaTHBHBIC 33Jla4d: OCYIIECTBISTh KOMMYHHUKAIIMIO B YCTHOH W MHCHbMEHHON (hopMax:
TOBOPUTH O COOBITHSX MPOIIEANIETO BPEMEHH, OMKUCHIBATH CBOE JAETCTBO, OTPOYECTBO U IOHOCTB;
paccyX1atb O BPEMEHH M €ro BIMSHUHM Ha XKU3Hb YEJIOBEKA, O PacHpelesieHUHd BpPEMEHU U
MOBCEIHEBHOM paclopsiike, CBOOOJAHOM BpEMEHHU; JIOTUYECKH CTPOUTH BBICKA3BIBAHUS O
BUPTYalIbHOW  pEANbHOCTH U  WH(OPMALMOHHOW  SIOXEe, OMNHCHIBATH  OKPYXKAIOUIYIO
NEHCTBUTENBHOCTh, pAcCyXKIaTh O sBICHUU «BUpTyanpHBI 4YenoBeK» B MPOCTPAHCTBE
UH(GOPMALIMOHHON KYIbTYpPHI.

4. Tema 3. JINUHOCTHBIN pOCT

Otanbl CTaHOBJIEHUS JUYHOCTH. Mou 1enu, AocTixeHus. Motuanus. OTHOILIEHUSI ¢ CaMUM
co0oil. Buyrpennsist rapmonusa. OTHoWEHUS C OKpyaromuMm wMupoMm. CaMmoro3HaHuE.
Camopeanuzanus. Pedunekcuss kak crnocod camopa3Butusi. OCHOBHBIE XapaKTEPUCTHKH
YCIIEIIHOTO YeJIOBEKa. YCHEMIHOCTh JIMYHOCTU. (DakTopbl ycnexa: IeHbl, Cpela, XapakTep.
IIpeononenne TpyaAHOCTEN.

KoMMyHHKaTHBHBIE 3a/1aud: OCYIIECTBIIATh KOMMYHUKALIMIO B YCTHOW M MUCBMEHHOH (opmax:
CTPOUTH JIOTUYECKHE BBICKA3bIBaHUS O JMUYHOCTHOM POCTE, PACCYkAaTh O CIOc00ax TOCTHKEHUS
ycnexa, BO3MOYKHOCTSAX PAa3BUTHs BHYTPEHHEro IIOTEHLMANa, >KU3HEHHBIX IEepPCIEKTHBAX,
CMBICJIOBOM HAIlOJHEHUU JKU3HHM, (OPMHpPOBAHMM OTBETCTBEHHOCTH, B3ITOH Ha cels
J0OPOBOJIBHO; paccKa3blBaTh O CIIOCO0aX CaMOCOBEPIIIEHCTBOBAHUS.

5. Tema 4. Oxpyxaromuii Mup

BospnelictBue yenoBeka ¢ okpyxarome cpenou. Iloroma m knumar. BnusiHue denoBeka Ha
npupoay: armocdepy, jieca, MUPOBOI OKeaH, MOYBY, )KUBOTHBIN MHp. UeIOBEK — TUTS IPUPOIBIL.
CoBpeMeHHBIE PKOJIOTHIECKUE TTPOOITEMBI.

KoMMyHHKaTHBHBIE 3a]1auM: OCYLIECTBISITh KOMMYHHKAILIUIO B YCTHOW U MUCBbMEHHOM (popmax:
CTPOUTH JIOTHYECKHUE BBICKA3bIBAHMS O JKHMBBIX CYIECTBAX U UX B3aAMMOJIEHCTBHE C OKPYKAKOLIEH
cpeznoit; mpobieMax 3arps3HeHUs U OXpaHbl OKpYXKarolled cpesibl, IPUPOIHBIX U TEXHOTCHHBIX
KaTacTpoax, CTUXUHHBIX OEICTBUAX; MOJOKHUTEIHLHOM M OTPUIIATEIHLHOM BIMSHUM YeJIOBEKa Ha
IPUPOAY M DKOJOTHIO 3€MIIM; pPacCyKIaTb O HEPYLIMMOW CBSI3M YEIOBEKA U IIPUPOJBI;



y4acTBOBATh B IUCKYCCHH O IIEHHOCTSIX MPUPOIHBIX PECYPCOB, COXPaHEHUS OKPYKaIoIIEeH cpebl
JUTSE Oy IYIIUX TIOKOJICHHIA.

6. Tema 5. PasBiieueHus u xoo0u

Cnopt. My3sika. Yrtenue. @Dortorpadus. Tanmel. Kwmno.  Tearp.  Bupeourpsr.
KonneknuonupoBanue. TBopuecTBo. BimsiHue x0060u Ha KU3HB YelloBeKa. X000M Kak Crocod
camopealli3aliy WM IycTasi TpaTa BpeMeHHU.

KoMMyHHKaTHBHBIE 3a/1a4d: OCYIIECTBIISATh KOMMYHUKALIMIO B YCTHOW M MUCbMEHHOH (opmax:
YMETh ONHCATh CBOU Pa3BJICUCHUS U XO00U; COCTABIATH PEIICH3UH Ha (DUIIbM, KHUTY, CIIEKTAKIIb
U T.1I.; 0OCYyIUTh TEPOEB U COACPNKAHWE KHUTH, QUiIbMa, MyJIbTHUIbMa U T.1.; BECTH Oecemy o
BIMSIHUM X000M Ha BbIOOp mpodeccuu, naTh OOpaTHYIO CBsSI3b HA MPOYUTAHHYIO KHHTY,
IPOCMOTPEHHBIN (PUIBM, MY3bIKY, (POTOBBICTABKY U T.1.; 0OCYX/1aTh KHHOMHIYCTPUIO, MY3BIKY,
CMMU, Belpaxarb cBoe MHeHue O BiausHun CMM Ha 001mecTBO; CTPOUTH JIOTHYECKHE
BBICKA3bIBAaHUS O BIUSHUHM X000U Ha KU3HDb YeJIOBEKa.

7. Tema 6. MeuTsl U pealibHOCTh

Yro Takoe Meuta. I'paHnIa MEXIy MEUYTOM M pPEalbHOCTBIO. PeaJlbHOCTH MOPOXKIAET MEUTy.
Meura, craBmas peanbHOCTBIO. IIpeacraBnenue o peanbHOM Mupe. Meura ninu nenb. Meursl,
IUIaHBI U peasibHOCTh. [Iansl Ha Oyayiuee.

KOMMYHI/IKaTI/IBHLIC 3alavyu: OCyHeCTBJIATE KOMMYHUKAIIUIO B YCTHOﬁ U MUCbMEHHOM Q)OpMaXZ
pacCykaaTb O pa3HHULC MCKIAY MeqTOﬁ, IUIaHaMHW W LCJIbIO; paCCKa3bIiBaTb O CBOMUX MCUTAX;
AUCKYCCHPOBATh HA TEMY «Kak BOIIJIOTUTH MCUTY B p€aJIbHOCTU», YMETH COCTABJIATH CIIMCOK ICJI
Ha HCACI0, MECAIl U T.[., PACCYXKAATh O IJIaHaX Ha OmmKaiiiiee 6y,uymee " INCPCIICKTUBY.

8. Tema 7. [lyrewmecTBus

Benukune nyremectseHHUuKH. [locemenune paznuunbix ctpad. HoBble BieuaTiieHUs: U OTKPBITHUS.
['eorpadusa myremectBuil. Typusm u nyremectBue. [ImanupoBanue mnoe3nku. TpaHCHOPT.
['octunuIB! - 6poHUpOBaHUE, cepBUC. OMBIT MyTEIIECTBUH. AKageMudeckas MOOMIBHOCTb.

KoMMyHUKaTHBHBIE 33JJaul: OCYLIECTBIISTh KOMMYHHUKAIIMIO B YCTHOM U MUCbMEHHOM (hopMax:
paccyxaaTh Ha TEMY KaHUKYJI, OTIYCKa; 00CYK1aTh BUbI TyTEIIECTBUM, TPAHCTIOPT, TIOCELICHHUE
JOCTOIPUMEYATENbHOCTEN; IEUTHCSI HOBBIMU BIIEUATICHUSIMU, OTIBITOM, HEOOBIYHBIMH (PaKTaMu;
OMMCHIBaTh reorpaduueckoe MOJOKEHUE TOpPOJIOB U CTPaH; CPAaBHUBATH KYJIbTYPY U OOBIYAH
pa3HBIX CTpaH; pACCKa3blBaTb O JOCTONPUMEYATENIBHOCTAX; ONMCBIBATH  IPOLEAYPY
OpOHMpPOBaHUSI TOCTUHHUIL, XOCTEJOB, MpEJiaraeMblii B HHX CEpPBUC; OIMUCHIBATH CHOCOOBI
IyTEIIECTBUM Pa3HBIMU TPAHCIIOPTHBIMH CPENCTBAMM, NEPEABUKEHHUE IO TOPOAY, HUCIIOIb3YS
METpPO, TAKCH, aBTOOYCHI; KPAaTKO PacCKa3zaTh O TPAHCIIOPTHOU CHCTEME B CBOEM I'OPOJIE.

9. Tema 8. ConuanbpHas )KU3Hb

VYuactne B CTyAGHUECKHMX Kiy0ax wim cooOmecTtBax. BoJoHTepckoe  JBIKEHHE.
biarotBoputenbHOCTh. brnaroyctpoiicTBo. YdacTue B MOJOAECKHBIX U COLMATIBHBIX MPOEKTaX.
Mononexable THUNUATUBLL. ColMalbHas CO3HATEILHOCTD.

KoMMyHHKaTHBHBIE 3a/laud: OCYIIECTBIISATh KOMMYHUKALIMIO B YCTHOW M MUCBMEHHON (opmax:
pacckasbIBaTh O COOCTBEHHOH COIMANbHON MO3UIIMU U COLMANBHOM MHUIIMATUBE; OCYIIECTBIIATh
MOUCK HEOoOXoauMOH HHGpOpMalMK IO TEMaTHKe; pacCykJaThb Ha TEMY BOJOHTEpCTBA U
0J1aroTBOPUTENBHOCTH, OJaroycTpoicTBa ropoja, KaMmiyca u T.1.

10. Monynb 2. AHTIHICKUH s3BIK 10151 akagemudeckux nenei (English for Academic Purposes)



11. Tema 1.06pa3oBanue

Pone obOpazoBanust B coBpemenHoMm mupe. O0yuenue B BY3e. OOmiecTtBo, OCHOBaHHOE Ha
3HaHusAX. OOpa3oBaHue yepes BCIo xKu3Hb. O0pa3zoBaHue Kak 1eHHOCTh. Kputepuu Beibopa BY3a.
[Tpodeccus 6ymymiero.

KoMMyHHKaTHBHBIE 3a/1a4d: OCYILIECTBIISATh KOMMYHHUKAIIMIO B YCTHOW M MHCbMEHHOM (hopmax:
CYMMHUPOBaTh OCHOBHBIC HJICH CTaTbU O Ba)XHOCTH OOpa30BaHUS B COBPEMEHHOM OOIIECTBE;
c/iesaTh BBIBOJBI O IIEHHOCTH OOpa30BaHUS Ha OCHOBE CTATUCTHKH, OOCYAUTh HEIOCTATKU U
NpeuMyuiecCTBa BBICHICTO O6paSOBaHI/IH; O6cyI[I/ITB IUIFOCBI 1 MUHYCBI PAa3JIMYHBIX TEXHOJIOTnH
00y4YeHUs; TUCKYTHUPOBATh O Ipoheccusix Oyaymero u COOCTBEHHOM BhIOOpe mpodeccuu.

12. Tema 2. KpeaTuBHOCTh U TBOPYECTBO

10 BenmuainX OTKPHITUI B pa3HbIX o0nacTsax Hayku. CiydaiiHble OTKPBITHS U UX POJIb B HAYKE,
OKOHOMHBIC HHHOBAaIlUH, BIIUAHHUC TEXHOJIOTHH U O6pa3OBaHI/I$I Ha pa3sBUTUC TBOPYCCKUX
CIocoOHOCTEH, HccneaoBareabckuil morenuuain. Hayanoe tBopuectBo. KpeatuBHoe MblllUIEHHUE.
N300peTaTenbCcTBO KaK MPOLECC PELICHHs] MHKEHEPHBIX 3a/1a4.

KOMMYHI/IKaTI/IBHLIe 3alavyu: OCyHIeCTBJIATE KOMMYHUKAIIUIO B YCTHOﬁ U MUCbMEHHOM Q)OpMaXZ
pacCKa3bIBaTb 00 OTKPBITUAX H I/1306pCTCHI/I$IX, CHy‘I&fIHLIX OTKPLITHAX, H 06CY)I(I[3TL Hux
BaXXHOCTb, BJIMAHHUC KpPCAaTHUBHOCTH MBIINIJICHUA Ha Pa3BHUTHUC TeXHOHOFHﬁ; O6CY)K,I[aTb
AOCTYIIHOCTb HAYKU JIA BCEX BO3PACTHBIX KaTel"OpI/Iﬁ H BO3MOXHOCTbB I[O6I/IBaTLC$I BBICOKHX
pPe3yibTaTOB;, Y4YaCTBOBATb B MOUCKYCCHMUM Ha TEMY BaXXHOCTU KPCATHUBHOI'O MBIIUICHUA U
TBOpPYECTBA B HAYKE, TCXHUKC U y‘le6HOM mpouecce.

13. Tema 3. Crapoe u HOBOe «/HTEpHET Beleii»

JIronqu U JaHHBIC. HCKYCCTBSHHLIﬁ uHTEIeKT. ObnacTu IMPUMCHCHHA TCXHOJIOTHH «I/IHTepHeT
Belei». TenaeHnnn Pa3BUTHA HUHTCETpAlUN (I)I/ISI/I‘ICCKOFO MHpa B KOMIIBIOTCPHBIC CUCTCMBI.
BausHue TexHOI0THH ((I/IHTepHeT BEIlIEI» Ha JKU3Hb YEIOBEKa. 3BOJ’IIOI_II/I$I ITPOMBIIIJICHHBIX
HHTCJUICKTYAJIbHBIX TEXHOJIOTHIA.

KoMMyHUKaTHBHBIE 3a[]Jaul: OCYLIECTBIISATh KOMMYHHUKAIIMIO B YCTHOM U MUCbMEHHON (hopMax:
OCYIIECTBIIATh MOUCK MH(poOpMauuu B VIHTepHET HMCTOUYHMKAX U OOMEHMBATHCS MHEHHUSIMH O
npumenenun «HTtepHer Bemeil» Ha OBITOBOM ypoBHE MOTpeOHUTENel; paccka3blBaTh U
ONMUCBHIBATh BO3MOXHOCTH, IIPEMMYINECTBA M HEAOCTAaTKM TNPHUMEHEHUS COBPEMEHHBIX
MHTEJJIEKTYaJIbHBIX TEXHOJIOTMHA B (PU3UYECKOM MHUpE; COCTaBIISITh ONMUCATENbHBIE 3CCe, 3cce-
paccyxAeHHsl IO TeMaTHKe; 00cyxJaTh pa3Butue «/HTepHET Bemiel» B COBPEMEHHOM MHpE
UHTEJUIEKTYaIIbHBIX TEXHOJIOTUH.

14. Tema 4. J)Ku3HeHHBIE IEHHOCTH

HCHHOCTB JKHU3HU. TpI/I OCHOBHBIX Kpyra JXU3HCHHBIX HeHHOCTeﬁC JIJU4YHas >XU3Hb U OTHOIIICHNA,
pabota u OusHec, coOCTBEHHOE pa3BUTHE. BiusHue cemMbu U conuymMa Ha (GOpMHUPOBaHUE
KN3HECHHBIX HeHHOCTeﬁ. I/IHHI/IBI/I)IyaJ'II/ISaHI/IH HeHHOCTeI\/’I B JXH3HU MU CaMOILI€CHHOCTb.
Hpe}ICTaBHeHI/Ie 0 )KM3HCHHBIX HECHHOCTAX KaK OPUCHTHUPAX B ) KU3HU. KOMMyHI/IKaTI/IBHI)Ie 3aJa4uHn.
OCYIIECTBIISATh KOMMYHHKAIIMIO B YCTHON M MUCBbMEHHOW (opMax: paccykaaThb O IEHHOCTHBIX
OpUEHTHpAaX B KHU3HM YEJIOBEKAa, OMMCHIBATH COOCTBEHHOE IPEACTaBICHUE O >KU3HEHHBIX
LEHHOCTSX, 0OMEHUBATbCS MHEHUSMHU O BIMSHUM OKPY)KaIOLIeH AeHCTBUTENFHOCTH U COLMyMa
Ha (popMUpPOBaHUE KUZHEHHBIX [IEHHOCTEN 1 COOCTBEHHOTO MPEJICTABICHHS O [IEHHOCTH JKU3HHU.



15. Tema 5. DKon0rHs ¥ 310POBbE YETOBEKA

B3auMocBsI3b 3KOJOTMU U 30pOBbSl YEJIOBEKA. 3aBUCHUMOCTb YPOBHS 370POBbsSl YEJIOBEKA OT
Ka4yecTBa €CTECTBEHHOW cpenbl OOMTaHUS. JKoJOTH4Yeckue (PakTopbl — CBOWCTBA Cpelbl, B
KOTOpOM MBI JKMBEM. ['MrMeHa W DSKOJOTMSl 4YeJOBEKa. OKOJOIMS U €€ BIMSHUE Ha
KU3HEJEATENbCTh. Posb sKoornyeckoro o0pa3oBaHusi B palliOHaILHOM MPUPOIONOIb30BaHUH.
3aBUCUMOCTh OOIIECTBEHHOT'O 3/J0POBBS OT IPUPOIHBIX (AKTOPOB.

KoMMyHHKaTHBHBIE 3a/1aud: OCYILECTBIIATh KOMMYHUKALIMIO B YCTHOW U MUCBMEHHON (Qopmax:
O0OMEHMBATbC MHEHUSMHU O POJIM 3KOJOIMM, TMUTMEHBl Ha 3J0pPOBbE UYEIOBEKA; PacCcyXkJIaTh O
3aBHCUMOCTH 3JI0POBbsI 4€JOBEKa OT (DaKTOPOB OKpYKAIOMIEW cpenbl; O0O0CYXJaTh BIHMSHHE
IKOJIOTHYECKUX (PAKTOPOB Cpeabl Ha 3A0pOBBIM 00pa3 KHU3HHM 4YEIOBEKa; COCTaBISATh
OnucaTeNbHBIE 3CCE€ MO TEMaTHWKe; JeNaTh BBIBOABI, (OPMYIMPOBATH MHEHHE O pOJIU
HKOJIOTHYECKOT0 00pa30BaHus JIsl COXPAHEHUS €CTECTBEHHOM Cpeibl OOMTAaHUS Ha TUIAHETE.

16. Tema 6. UuTemnexT

Craguy KOTHUTUBHOTO pa3BUTUs. THUIIBI MHTEIUIEKTOB. Te€OpHs MHOXKECTBEHHOI'O MHTEJICKTA
I'oBapna [MapaHepa. BausiHue Tua MHTENUIEKTa Ha YCHEIIHOCTh U camopeanu3auuio. Teopus
KOTHUTHUBHOHN Harpy3ku. [laMaTe u BocmoMuHaHus. BivsiHue mudpoBBIX TEXHOIOTUIN HA ITAMSTh,
OOyuenue Bo cHe. TpeHupoBKa MO3ra WU MHEMOTEXHUKH, COXPAaHEHHE MOJIOJOCTH MO3ra.
OMOLMOHAJIBHBINA UHTCIUICKT.

KoMMyHHKaTHBHBIE 3a/laud: OCYILECTBIIATh KOMMYHUKALIMIO B YCTHOW U MUCBMEHHON (opmax:
JUCKYTHpPOBaTb O CYIIECTBYIOIIMX CTAaAWAX KOTHUTUBHOTO pa3BUTHsI, TUIAX WHTEIIEKTA;
000CHOBBIBaTh BBIOOP «CBOEro» THma MHTEIeKTa no ['. ['apaHepy; aHain3upoBaTh pazavyHble
CHoCcoObl NMPUHATUS PEIICHUH U UX MOCIENCTBHs; OOCYXIaTh peajbHble CUTYalluH, KOTOpbIE
BJIMSIIOT Ha BBIOOP cI10CO0a NPUHATHS PELIECHHI; yMETh OOBACHUTH KaK BOCTIOMUHAHUS XPaHATCS,
00pabaTbIBatOTCS, YAECPKUBAIOTCS B MAMSATH; M3J1araTh BIUSHUE KOMIBIOTEPHBIX TEXHOJIOIUH Ha
namsaTh W JeNlaTh IPEINoJIOKEeHHe O TOM, Kak OyleT MEHSAThCS CHOCOOHOCTh YesloBeKa
3allOMMHATh MHGpOpMaLKI0 B OyaylleM; OCYIIECTBIAThH IMOUCK W OOMeH uHopmauuen o
HBOJIIOIMM TEOpUM OOY4YEeHHs BO CHE; M3JaraTh LIEHHOCTh 3TON TEOpUH Ul NPUMEHEHHS B
OOBIYHOH KU3HU; 00CYKIaTh METOJIMKN TPEHUPOBKH MO3ra U MHEMOTEXHUKH, HCIIOIb3yEMbIE B
00y4eHHH; KOHCTAaTUPOBaTh HayuHble (DaKThl O (haKTOpax, MOMOTAIOUIMX MPOIIUTh MOJIOAOCTb
Mo3ra; 0OMeH MHEHUSIMH, (OpMYJIMPOBaHUE NPEIOKEHUN KaK ONTUMHU3UPOBATh paboTy Mo3ra
BO BpeMsl 9K3aMEHOB. P0JIb S MOIIMOHAJIBHOTO UHTEIUIEKTA B OOLCHHH.

17. Monynes 3. Aurnwmiickuii si3pik aisi criennanbHbix 1eneit (English for Specific Purposes)
(Bb100Op Hanpasienus 3.1. win 3.2. wiu 3.3)

18. 3.1. Aurnuiickuit aysa uccnegoparenbekux menen (English for Research Purposes)

19. Tema 1. Hayka: Buepa, cerognsi, 3aBTpa

Hcropust pa3BUTHS €CTECTBEHHBIX HAayK M HaydHble OTKpbITHA. [Ipupoga Haykum u KpuTepuu
HaygHocTd. O0pa3 coBpemeHHOTO ydeHoro. HoBbie HampaBiieHus B Hayke. JKuU3HB B TIOHCKE.
Hayka ynuBepcutera. B3auMocBs3b €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK B cCOBpeMeHHOM BY 3e.
[lenecooOpa3HocTh W IEHHOCTh (yHIAMEHTAIBHBIX HccleAoBaHuid. MccienoBaTenbekas
KoMaHAa. Hamu coBpeMeHHUKH, JaypeaThl HOOEIEBCKOW MPEeMHH W HX OTKpBITUA. [IyTh OT
OakamaBpa a0 HOOEIEBCKOTO Jsaypeata. HaydHble uccieqoBaHHs Kak BKJIad B Oymyinee



nuBMIM3anuk. KOMMyHWKAaTHUBHBIE 3aJa4d: OCYIIECTBISATh KOMMYHHKAaIUIO B YCTHOH U
NUCbMEHHOU (opMax: JenaTh COOOIIEHHUS O HAYYHBIX OTKPBITHSX, HOBBIX HAIIPaBJICHUIX B HAYKE;
BBIPA3HUTh APIYMEHTHPOBAaHHOC MHEHHE O POJIHM HAayKH B XKM3HH OOIIECTBA, IEIECOO0PA3HOCTH
q)HHaHCI/IpOBaHI/ISI HAayKH; paCCKa3bIBaTh O HOBBIX HAIIPABJICHUAX B HAYYHBIX 3HAHHUAX, O6CY)K[[aTB
O BIMSHUAU HAayYHBIX OTKPBITUA Ha MHPOBO33PEHHUE YENIOBEKa; OOOCHOBBIBAThH CBOW BBIOOP
HAYYHOT'O HMCCJICOBaHMs;, Y4aCTBOBaThb B OOCYKACHUHM O BKJIaJC HAay4YHBIX HCCICIOBAHWI B
¢dopmupoBaHue OyIyIIEro; paccka3blBaTh O HOOEGIEBCKUX JlaypeaTax B CBOSH HaydHOH 001acTu.

20. Tema 2. [Tonynspuzanusi HayKu

CpeactBa mnonynspusauuu Haykd. HayuHas KoMMmyHuKauus. ABTOpCKOE€ IIpaBO U
UHTEJUIeKTyalbHas coOcTBeHHOCTh. CMU, HayuHast KypHanmucTtuka. llomynspusanus Hayku B
Wnrepuere. CouunanbHoe 3HaueHue Hayku. [lomynspusanus Haykd M HayqHOE MBbIIUICHUE.
CoBpemeHnHble TpeHIbl Hayunoma. Kakoe MecTo B JKM3HM YYEHOrO JIOJDKHA 3aHUMATh
NONYJIIpU3aLMs, U O NOIYJIApU3aTopax, He ABIAIOIMXCA yueHbIMU. «llomynsapusanus Hayku -
MOCTHK OT «aKaJIeMU3Ma» K KaKJIOMY 4el0BeKy». HaydyHO-IIOmyIsipHBINA CTUIIb.

KOMMYHI/IKaTI/IBHLIe 3alavyu: OCYHICCTBIIATD KOMMYHHUKAIIUIO B YCTHOﬁ U IIMCbMEHHOM (1)OpM8.XZ

JieNiaTh COOOIIEHHSI O CPECTBAX MOMYIISIPU3AIH HAYKH; BRIPAKaTh apTyMEHTUPOBAaHHOE MHEHHE
00 aBTOPCKOM IIpaB€ HAYYHbIX HCCIEJOBAaHUM U MCKIIOUYUTEIBHOM IIpaBe Ha HAy4dyHOE
IIPOM3BEJICHNE; JHUCKYTHPOBaTh O COLMAJIBHOM 3HAYCHUM NOMYJIAPU3ALMM  HAYYHBIX
WCCIICIOBAaHMIA; Y4aCTBOBATh B OOCYKJICHHH O TOM, KaKO€ MECTO B KHM3HH YYEHOTO JIOJDKHA
3aHUMAaTh NOMYJISAPU3aLUs CBOUX HCCIENOBAaHUM; PACCYk AAaThb O HAYYHOM JKYPHAIUCTUKE U €€
pOIM B TOMYNSApPH3AlMM HAyKW; OOMEH MHEHUSMH H (OPMYIMPOBAHWE OTHOIICHUSA K
nomynsipuzanun Haykn B HuHtepHere, CMMU; OOBSICHUTH COBpPEMEHHBIE TPEHABI HAYYIIONA;
COCTaBIIATh OIMCATENIBHBIE JCCE, dCCE-pacCyxkaeHue 1o teme «llomynsapusanus HAyKd - MOCTHK
OT «aKaJIeMHU3Ma» K KOKJIOMY YEIIOBEKY».

21. Tema 3. OCHOBHBIE KaHPbI HAYYHOI'O CTUJIS

Hayunoe nucbmo: 3Bomonus U pa3Buthe. XKaHp )KypHaabHOW MyOJMKalUU: IEPBUYHbBIE TEKCTHI.
Bropuunsie nccnenoBaTenbCKue TEKCTHI: 0030pbl HAyYyHOU JiuTepaTyphl. JKaHp mpecc-penusa u
Hay4YHO-HOBOCTHOTO oT4eTa. JKaHp Te31coB Ha KOH(EPEHIINIO U TI0KIa10B B COOPHUKH.

KOMMYHI/IKaTI/IBHLIe 3alavyu: OCYHICCTBJIATH KOMMYHHUKAIIUIO B YCTHOﬁ U IHCbMEHHOHU (bopMax:

JieNaTh COOOIIEHHsI B JKaHpEe IIpecc-pelin3a M Hay4HO-HOBOCTHOTO OTYETa; paccyXaaTrb O
THOPUIHOM TPUPOJEC TPECC-PEIM30B M HAYYHO-HOBOCTHBIX OTYETOB; 00padaThiBaTh |
IPEJICTaBIIATh JJaHHbIE B Pa3IMYHBIX (JOPMATOB C YUETOM ajpecaTa; pacCcKa3blBaTh O MpPOILECCe
HAy4YHOTO TOWCKA, O BETUKHUX TUIOTE3aX MPOIUIOT0 M BEIUKUX JKCHEPUMEHTaX MPOIUIOTO U
HACTOSIIETO; y4aCTBOBAThH B IUAJIOTE U OOCYKJIEHUU O COITMOMCTOPUYECKOM KOHTEKCTE Pa3BUTHS
HAayKd W JKYPHQJIBHOW CTaThU; BBISBIATH Pa3MUYMs JIOTMKH apryMEHTAIllMd B aHTJIMHCKOM U
PYCCKOM $I3BIKE; COCTABJISATH KPUTUUECKUM 0030p HAYYHBIX CTaTE€H UX aHTJIOS3BIYHBIX KYPHAJIOB.

22. Tema 4. Hayxka. IIpocToe o cinoxHOM

CrnoxHble Hay4HBIE SIBICHUS MPOCTHIM SI3BIKOM. Pacckasbl, HHTEPBBIO, BBICTYIUIEHHS YYEHBIX O
SBJICHUSAX NMPUPOJIBI U HAyUHBIX OTKPBITHX (CTuBeH XOKUHT, Puuapn delinmaH u T.1.)



KoMMyHUKaTHBHBIE 33J]a4l: OCYIIECTBIIATh KOMMYHUKAIIMIO B YCTHOM U MUCbMEHHOU (hopmax:

OOBSICHUTH CJIOKHOE HAYYHOE SIBJICHUE MPOCTHIM SI3BIKOM JUJISl JTFOOOM KaTEropuu ClylIaTels;
yCTaHaBIUBATh KOMMYHUKATUBHYIO CBSI3b C ayJIMTOPUEH UCIIONB3YS CIICIIHATIbHbIE PUTOPUUECKUE
NpPUEMbl W W300pa3WTEIbHBIC CPEACTBA PEYM HAIMPABICHHBIC HA YIYYIICHUE BOCIPHUSATHUS
uH(pOpMaLIUK CiTylIaTenei

23. Tema 5. B3auMOCBsI3b HAYKU U TEXHUKU

Hayka u TexHuka 1 ux B3auMOCBs3b. TeXHUKa Kak IpuKiIagHas Hayka. HOBOCTH HAyKH U TEXHUKH.
Hayunsle 3aragku, Ha KOTOpbIE MTOKa HET oTBeTa. Hayka m TeXHHKa, OTKPHITUS U U300pETCHHS
KOHI]a HOBOro BpeMeHW. HayuHble ceHcauum U TexHuuyeckud mnporpecc. I[Iponecc
TEXHOJIOTM3aLUH HAYKU.

KOMMYHI/IKaTI/IBHBIe 3a/lauui: OCYHICCTBIAATh KOMMYHHUKAIIUKO B YCTHOﬁ 1 IINCHMEHHOMH (bopMax:
JCJIaTh COO6H.[€HI/IH O B3aMMOCB3HM HAYKHM U TCXHUKH; BBIPA3UTh apryMEHTHUPOBAHHOC MHCHUE O
TCXHHUKEC KakK HpHKHaﬂHOﬁ HAYyKeE; 0OMEHMBATHCSI MHEHHSMH O HOBOCTAX HAayYKH H TCXHHUKC;
pacCKa3biBaTb O HEPACKPBITBIX HAYYHBIX OTKPBITUAX; COCTABJIATH OIIUMCATCIIBHBIC 3CCE, 3CCC-
PacCy’KACHUSA O HAYUYHBIX CCHCAlIUAX.

24. Tema 6. HayuHnas 3THKa

BaxxHocTh Hay4yHOW OSTHKM B HCCIEIOBATEIbCKONM W MYyOIMKAIIMOHHOW JAESITeIbHOCTH.
[TocneactBust Qanbcudukanuii HaydHbIX pe3ynbTaToB. OCHOBHBIC TUIIBI HapyIIeHUH B chepe
STUKM HAYYHBIX MyONMUKaluui: KOH(IUKT HHTEpecoB, (alOpukaius pe3ynbTaToB, ILJIaruar,
caMoILIaruar, «Hape3Kka causiMu», mpoOaeMbl aBTOPCTBA, COABTOPCTBA, TOUYETHOTO aBTOPCTBA.

KOMMYHI/IKaTI/IBHI)IC 3ala4yu: OCyHICCTBIATh KOMMYHHKAIIUIO B YCTHOf/'I ¥ TIMCbMEHHOM q)opMax:

pacCykaatb O IOCICACTBUAX q)a6pHKaHHI>i, MAHUITYJIUPOBAHUSA HIIM HCKAXKCHUA HAYYHBIX
JaHHBIX; OOBSACHUTH THUIIBI HapymeHI/Iﬁ B C(bepe 9TUKH HAYIHBIX HY6JII/IKaLII/II>'I.

25. Tema 7. Hayka na Gnaro oOmiectBa

CorracoBaHHOCTD HayKu C OCHHOCTAMHM TI'yMaHH3Ma U FYMaHI/ICTI/ILIeCKI/Iﬁ BKJIaad HayKu B
O6H.ICCTB€HHOC pa3BUTHC. Muccus YY4CHOI0O B COBPEMCHHOM  MUPC. OTBeTCTBEHHOE
HCIIOJIb30BAHHUEC HAYKU HA Oyraro 06H_IeCTBa.

KOMMYHI/IKaTI/IBHLIe 3alavyu: OCYHICCTBJIIATh KOMMYHHUKAIIUIO B YCTHOﬁ U IHCbMEHHOHU (bopMax:

pacCcyxxaaTtb U 00OMEHHUBATHLCA MHEHUSIMH O HEHHOCTAX T'yMaHU3Ma U FYMaHI/ICTI/ILIeCKI/II\/’I BKJIa[
HAayKHU B O6HICCTBCHHOC Pa3BUTHEC; OAUCKYTUPOBATH O MHUCCHUH YYCHOI'O B COBPECMCHHOM MMHPC;
OmmpoBEprartb MWW MNOATBEPKAATH q)aKTBI HCIIOJIb30OBAHUA HAayKW JJIA HOpa6OHICHI/I$I u
YHUYTOXXEHHE JIIOEH M NPUPOABL; dcce-paccyxkaeHne mno teme «HyxHa au coBpeMEHHOMY
o011ecTBy Hayka?».

26. Tema 8. UccnenoBanue: 1enb, npodiaeMa, 00beKT U MpeIMeT

Bunelr  uccnenoBanuil:  QpyHIaMeHTaNbHOE HCCIEIOBaHUE, TMPUKIAJAHOE HCCIEA0BaHUE,
MOHOJUCIUIUIMHAPHOE HCCIIeI0BaHUE, MEXAUCIUIIIMHAPHOE HCCIeloBaHUe. DTallbl Hay4YHOTO
HCCIIEIOBAHMS U UX KpaTKoe cojepkanue. Beidop TeMsl nccnenoBanus. OnpeaeneHue o0beKTa u
npenMera uccienoBanus. OnpeneneHue nenu U 3anad. Paspaborka rumotesbl. CocTaBieHue
miaHa uccienoBanus. Pabora ¢ murepaTypoil.

KOMMYHI/IKB.TI/IBHLIC 3alavuu: OCYHICCTBJIATH KOMMYHHUKAIIUIO B YCTHOﬁ U IHCbMEHHOM (I)OpMaXI



OOBSICHUTD PAa3HUILY MEKAY BUIAMH HCCIICOBAHUIT; OMMCHIBATH 3TAIlbl HAYYHOTO HCCIICOBAHUS
U KpaTKO WM3JlaraTb HX COJEp)KaHHE; AapryMEHTHPOBAaHHO OOOCHOBBIBATH BBIOOP TEMBI
uccica0Badus, €ro 00BbeKTa U npeamMeTa, Uciin MU 3aJad, BbIABUI'ATb THIIOTC3Yy HUCCIICAOBAHUA,
COCTaBJIATH IUIAH WCCIIEAOBAaHUS, (OPMHUPOBATH OMOIMOTpaPUUECKH CIIMCOK MO UCCIIEAYeMOi
po0iieMe B COOTBETCTBUU C TPEOOBAHUSAMHU BBIOPAaHHOI'O HAYYHOTO KypHaa.

27. Monynb 4. AHMIHICKAN 3BIK U1 crienuaibHbIX menei (English for professional purposes)

28. Tema 1. MccienoBanue kocMoca

YreHue, nepeBosl U OOCYKICHHE CTaTE€ll O CTPOCHUHW BCEICHHON M MPHUOOpax HCCICIOBAHMUS,
rpammaTuka GyHKuuM nHGUHUTHBA, cyhdukch —able, -ible B 0O0pa3oBaHUM MpuIaraTeibHbIX;
JICKCHKa CBs3aHa C OOBEKTAaMH KOCMOCAa M Ha3BaHUsl MPUOOpPOB; Oecelbl MO MaTepuaiaM o
KOCMOCE, JOKJIaJIbI.

29. Tema 2. [IpoucxoxaeHue BCEICHHOM

YreHue u O6CY)K,Z[CHI/IC cTateu o BCGHGHHOﬁ; I'paMMaTHKa MMPpHUYACTUC I'PYIIIIbI PCI'fCCt; JICKCHUKa
CBs3aHa C TCOPHUAMHU IIPOUCXOKACHUA BCCHCHHOﬁ; 6€C6,[[BI 10 BuacomMarcpuajiamMm o BCEJICHHOM.

30. Tema 3. 3aragxu BCEJIEHHOH

Kpyrneiid cTonm mo BompocaMm O BCEIEHHOW IO CTaThsIM W3 HAYYHO-TIOMYJISIPHBIX KYPHAJIOB;
rpaMMaTHKa cocllaraTelIbHOe HaKJIOHEHHUE IS BBIPAKCHUS HEPEATbHBIX COOBITUI HACTOSIIETO U
Oymy1iiero.

31. Tema 4. PacmmpeHue BCEJICHHOMN U MPOIIECCHI BO BCEJICHHOM

Urenne u o0OCyXIeHUE CTaTed O PACHIMPEHUU BCEJICHHOW; TIpaMMaTUKAa HE3aBUCUMBIN
IIPUYACTHBIA 000POT; JIEKCHKA CBSA3aHA C UCCIIEJOBAaHUSIMU BO BCEJICHHOMW; IUCKYCCHS 110 TEOPUIM
IIPOMCXO0KIECHHS U PACIIMPEHUS BCEJIEHHOM.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

Be3onacHoCTb KHU3HEAEATEAbHOCTH

Heab AMCHUNIMHBI:

- (GopMHpOBaHHE y CTYACHTOB OOIIEKYJIBTYPHBIX M OOIIENPO(PECCHOHATBHBIX HHTErPAbHBIX
KOMIETEHIIMM M KOHKPETHBIX 3HAaHWM YMEHMHl M HaBBHIKOB B cdepe 0e30macHOCTH
KHU3HEIEATEIIbHOCTH, BKIIFOYas, BOIIPOCHI 0€30IIaCHOTO B3aUMOJICHCTBHUS YeIIOBEKA C IPUPOIHOM
U TEXHOTEHHOW cpenoil OOMTaHWs W BOMPOCHI 3alIMTHI YEJIOBEKa OT HETaTUBHBIX (PAKTOPOB
YPE3BBIYANHBIX CUTYAIUH.

3agauyd AUCHUILINHBI:

- 3HAKOMCTBO CTyI[eHTOB C TeOpeTI/I‘-ICCKI/IMI/I OCHOBaMH H HpaKTI/I'-ICCKI/IMI/I BOHpOC&MI/I
obOecreucHus 0E30IIaCHOCTH JKU3HEACITCILHOCTH;

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

- OCBOCHHUE CTYJEHTaMH MOJIX0JI0B K TPOTUBOICHCTBUIO TICUXOJIOTHYECKUM yrpo3aM, padoTe co
CTPECCOM U KOMMYHHUKATUBHBIMUA MAaHHUMYJISIIUASIMH;

- OCBOCHHUC CTYACHTaMU 0a30BBIX 3HAHUM B 00JIACTH (I)I/I3I/I‘-ICCK01"O 3A0POBbA U 3[JO0POBbIA MO3rI'a,

- pa3BUTHE Yy CTYIEHTOB IIPEJICTaBICHUM O CBA3SIX M BO3MOXKHOCTSIX MCIIOJIb30BAHUS
TYMaHUTapHbIX, COLMAJbHBIX, IKOHOMHUYECKMX M €CTECTBEHHOHAYYHbIX, KaYECTBEHHBIX U
KOJIMYECTBEHHBIX MOJX0/0B U METOJIOB IIPU aHAJIN3€ U peleHnn 3a1ad oodecrieueHus: bXX/I.

- (opmupoBaHUE MpEACTaBIECHUHN Y CTYIEHTOB O CBS3H CBOEH MPO(heCcCHOHATBHOM NeSTENbHOCTH
u 3aya4 obecrieuenus bX/I;

- ¢hopMUpPOBaHUE Y CTYICHTOB MPEACTABICHUN O 3HAYMMOCTH JIMYHOMN KU3HEHHOW MO3UIMH U
I/IHI[I/IBI/I)IyaHI)HOFO IIOBCICHUS JJIs O6€CH€‘ICHI/I$I I/IH)II/IBHI[Y&JIBHOﬁ nu KOJ'[J'[GKTI/IBHOI\/'I
0e30macHOCTH, B TOM 4YHCIE i oOecredeHus O€30MacHOCTH COIMyMa, BKIIIOYAs TakKoM
AKTyaJbHBIN ACTIEKT, KaK MPOTUBOACHCTBUE KOPPYIILIUN, TEPPOPUIMY U IKCTPEMU3MY.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00y4YeHHs MO JUCHUIINHE (MOAYJIIO)
B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYatoIecs JOKHBI

3HAThb:



- TICUXOJIOTUYECKHE OCHOBBI 0OecriedeHus] 0€30MacHOCTH KU3HEACSTEIbHOCTH, BKIIOYAIONINE B
ce0si paboTy C TCHUXOJOTMYECKHMMHU YIpO3aMH, CTPECCOBBIMU COCTOSHUSIMH U TIOCTPOCHHIO
0€30MacHON KOMMYHUKALIUU C COLUYMOM;

- KJIFOYEBBIE aCTEeKTHI 3JI0POBOTO 00pa3a KU3HH, MMOHATHS O CHCTEMaX OpraHU3Ma U CIoco0ax ux
YKpEeIUICHUS U pa3BUTHUS,

- TMPaBOBbIE M SKOHOMHUYECKHE IOHATHUS OOeCTeueHHs] O€30MacHOCTU KU3HEIEATEeIbHOCTH
rpaxnaan Poccuiickoii denepanyiu, B TOM 4YUCIE TOCYJIapCTBEHHONW MOJOAEKHON MOJMTUKH U
MIPaBOBBIX OTHOIICHUI B 00JIACTH HAYKH U BBICOKHX TEXHOJIOTHIA;

- TOCYIapCTBEHHYIO MOJIUTUKY, TOCYIapCTBEHHBIE CTPYKTYPhI M CHCTEMY MEPOIIPUATHH B 001acTH
oOecrieyeHnss 0€30MAaCHOCTH JKU3HEACATEIBHOCTH, IpaBWJia IOBEJCHHUS B YpPE3BbIUANHBIX
CUTyallUsAX M OKa3aHWs IIEpBOM ITOMOILM P HECYACTHBIX CIIy4asiX, aBapHsX, YPE3BbIYANHBIX
CUTYyalUAX U TEPPOPUCTUYCCKUX AKTaAX;

- OCHOBHBIC IIOJIOKCHMHA 06IJ_[CBOI/IHCKI/IX YCTaBOB BC P(D, OpraHu3alvi0 BHYTPCHHETO
pacnopsaaka B 1oaApa3aciICHUN,

- O6HII/I€ CBCACHUA O AACPHOM, XHUMHYCCKOM H OHOJIOTHYECKOM OpyKuu, CpeacTtBax €ro
MMPUMCHCHU A,

- IIpaBWJa IIOBCACHHUA W MCPbI HpO(bHHaKTHKH B YCIIOBHAX 3apa)XCHUA PAAUOAKTUBHBIMU,
OTpaBJIAOIIMMU BCIICCTBAMHU U 6aKTepI/IaJ'IBHBIMI/I CpeaCTBaMu;

- Ha3HA4Y€HUE, HOMEHKJIaTypy U YCJIOBHBIE 3HAKH TONOrpauyecKux KapT; OCHOBHBIE CIIOCOOBI U
CpezcTBa OKa3aHUs IEPBOM MEIULIMHCKON ITOMOIIM IPY PAaHEHUAX U TPAaBMaX.

yMeThb:

- CaMOCTOATCIBbHO OILICHUBATh COOCTBEHHOE IICHUXOJIOTHYECKOE COCTOsIHHUEC, NHArHOCTUPOBATH
KOTHUTHUBHBIC HCKAKCHUA U CTPECCOBBIC COCTOSAHUA, BI)Ipa6aTI>IBaTI> KOITMHTOBBIC CTPATCIHHU,

- OCO3HAHHO IMOAXOAUTH K BOIIPOCAM MHAUBUAYAJILHOT'O 310POBOT'O o6pa3a JKU3HU, IPOAYMBIBATH
Oe3omacHbIe HHAUBUAYAJIBHBIC TDCHUPOBOYHBIC PCKUMBI U PAlUOHBI ITUTAHUS

- aHAIM3UPOBATH COIMOIKOHOMHYECKHE IPOIECChl C TOYKH 3PCHUS TPaB U OOS3aHHOCTEH
rpaxknanuna PO u crynenra BY3a;

- IpUHUMAaTh 00OCHOBaHHbIE YIIPaBIEHYECKHUE U OpraHU3allMOHHbIE PELIEHNS U COBEpLIaTh HHbIE
JeMCcTBUS B TOYHOM COOTBETCTBUM C 3aKOHOM, B TOM 4HcJe, B cdepe NPOTUBOACHCTBUA
KOPPYINLHH, IPOTUBOAEHCTBUS TEPPOPU3MY U IKCTPEMU3MY.

- IPaBUJIbHO IPUMEHSATH U BBINOIHSTH MOJIOKEHUS 00111eBOMHCKUX ycTaBoB BC PO;

- BBIIIOJIHATH MCPONIPUATUA paI[I/IaI_II/IOHHOI‘/’I, XAMHYECKOH U OMOJIOTHYECKOM 3alllUThI.

BJAaJ€Th:

- IpUHOUIIAMU U OCHOBHBIMU HABBIKAMU ITOCTPOCHUS MICHUXOJIOTUYECKOM 6C3OHaCHOCTI/I, BCACHUA
0e30IMacHOi MEKINYHOCTHOM KOMMYHUKAIIUH, paCllO3HABAHUA CONHUAJIbHBIX MaHHHYHHHHﬁ;

- CHCTEMHBIM TMOJX0JI0M K ()OPMUPOBAHHIO ACMIEKTOB 3JI0POBOTO 00pa3a KU3HH;



- MPaBOBBIMM OCHOBaMH MH(OPMALMOHHONW 0€30MacHOCTH U 0€30MACHOCTU HMHTEIUIEKTYalbHO-
IIPaBOBBIX OTHOILCHMUI;

- HaBbIKaMU MPUHATHA OCO3HAHHBIX 3KOHOMHUYCCKHUX pemeHHﬁ, criocobamu COXpPaHCHUA H
T'paMOTHOI'O UCIIOJIB30BAHUA KallUTajlla,

- IPUHIIMIIAMHA U OCHOBHBIMH HAaBBIKAMU 0€30MaCHOTO MOBEACHUS B OBITY U NP OCYILIECTBICHUH
npoecCHOHANBHOM JIEATENbHOCTH, B YACTHOCTH, IMPU HECUYACTHBIX CIIydasX, aBapusx,
Ype3BhIYAITHBIX CUTYAIUSIX, KOPPYIIIMOHHBIX HAPYIIEHUSAX U TEPPOPUCTUUECKUX AKTaX.

- HaBbIKaMU IIPUMEHEHUs NHIUBUYAIbHBIX cpeacTB PXDb 3amursr;

- HaBBIKAMH IPUMCHCHHUA HHAWBUAYAJIIBHBIX CPEACTB MGHHHHHCKOﬁ 3alllUTbl W IIOAPYYHBIX
CpE€ACTB JId OKa3aHUs nepBoﬁ MCHHHHHCKOﬁ IMOMOIIH IIPpU PAHCHHUAX U TpaBMax.

TeMbI U pa3jeiibl Kypca:
1. BBenenue B 6€301aCHOCTD KU3HEACATEILHOCTH

OO6me TepMUHBI 0€30MACHOCTH KU3HEIEATETbHOCTH. be30macHOCTh KU3HEACITENIBHOCTU B
KOMILJIEKCE: TCUXOJIOTHYECKH, (PU3NOIOTHYECKUNA, MPAaBOBOM, SKOHOMHYECKUN M COIHMAIbHBIN
acnekTel. Ilomutnka M®OTHU B oOnmactu oOecrneueHHs O€30IMACHOCTH KU3HEICATCIHHOCTH
CTYACHTOB W coTpynHukoB. Crtpykrypa opranoB ynpasienus MPTU, wux dyskumm u
ITOJITHOMOYHS.

2. Jlobpo noxanoBaTh Ha PuU3TEX

Uctopust cranoBnenuss M®TU kak Bexymero TexHuyeckoro uHcrtutyra Poccun. OTibl-
ocHoBate du3rexa, pa3BUTHE 0a30BbIX Kadeap, MOTUTHKA PEKTOPOB HHCTUTYTA. OCOOEHHOCTH
cuctembl OuU3TEXA KaK KIIOUYEBOI0 acleKkTa KoMmiuiekca oopazoBanus 1 Hayku B MOTU.

3. [lcuxonoruueckue yrpo3sl

[TonsiTe mncuxosoruvecko Oe3omacHOCTH. THIOJOTHSA TCHXOJIOTHYECKUX Yrpo3. YTPO3bl
obmerncuxoynorndeckoit mpupoapl. KorautusHeie ommnOku. OmuOKky BHUMAHUS 1 HEBHUMAaHUS:
JIOPOKHO-TPAHCIIOPTHBIE ~ MPOUCIIECTBUS, aBUAKATacTpodbl, TOCTAHOBKA JHAarHo3a B
KJIIMHUYECKOW TPAKTHUKE, YIUYHbIe Kpaxxu. OMMOKM MaMsITH: JIOXKHBIE CBHJIETEIHCTBA B CYIIE,
JOXKHBIE  BOCOMHHaHUSA. OmMOKKM  MBIIUICHUS: TPONECCHl  NMPUHATHS — pPEUICHUH B
cynonpou3BoacTBe. @DeHOMEH JIOKHBIX Koppemsiuuil. CamocObIBaroluecss MpopoYEcTBa.
MeTakorHUTHBHBIC OIMUOKH: MPoOJieMa OIEHKA COOCTBEHHOTO U YYXOTo MpodeccruoHaInu3Ma.
NunuBunyanbHble KOTHUTHUBHBIE HMCKAXEHUS W HMX CBA3b C OOIMMM TICUXOJIOTHYECKUM
OmaromosiyureM JUYHOCTH. [IpueMbl W TEXHUKH Ui CaMOHAONIOJCHUS W W3MECHEHUS
COOCTBEHHBIX aBTOMATUYECKUX OMIMOOYHBIX CYKICHHI.

4, COI_[I/IaJ'H:HBIC MEXaHHM3MBI IICHXO0JOTHYECKON 0e30MacHOCTH

ConmanbHOe OKpYXEHHE KaK MOJEpaTop MCUXojorudeckor Oe3omacHoct. ConuanbHas CETh,
couuaibHas MNOAAEpKKa. BiusHHE COIMaIbHOM TMOIIEPKKH HA TCHXHYECKOE 3J0pPOBbE.
HcTouHUKN UM BO3MOXKHOCTHU IMOJIYYCHHA COIII/IEU'IBHOfI A TICHXOJOTHYECKOH MNOAACPKKU B
06p330BaTeJ'II)HBIX 1 MYHHUOUIIAJIBHBIX CUCTEMaAX. COHI/IaJ'II)HaSI (1)aCI/IJ'H/ITaI_[I/I$I 1 conuaJbHasi
neHocthb. IlpocouunansHoe mnoBeaeHue. OOIIeCTBEHHAss U BOJIOHTEpPCKas NESATENbHOCTb, Kak
crocob caMopeann3aluu ¥ KOMIICHCAIUH.



5. KirroueBsbie acriekTsl 310poBoro oopasa x«u3Hu. OCHOBHBIE TIOHATHS O CHCTEMax OpraHu3Ma.

Konmnenmus 310poBoro odpasa xu3Hu - 0a3oBas TepMHHONOTHS. OCHOBHBIC CUCTEMBI OPTaHOB
gyenoBeka (KpaTkoe omucaHwe W (DYHKIWHU) - MHIIEBApPUTENbHAs, JbIXaTelbHas, CepacyHO-
COCYAMCTas, JHIOKPUHHAS CUCTEMa, UMMYHHAsI CHCTEMa, HepBHAs, MOJIOBas, JUMpaTuyeckas,
OTIOPHO-/IBUTATENIbHASI, TOKPOBHAs, KPOBEHOCHAs, CHUCTEMa BBIICICHUS, (QYHKIMOHATbHAS
cucreMa. [laryOHbIe MpUBBIYKH (KypeHHE, aJIKOT0JIb, HAPKOTUKHU) - MPUYHHBI, MPOPUIaKTHKA,
YPOBEHb MAaryOHOr0 BO3JCUCTBUS Ha 370POBbE M KAa4ECTBO JKU3HU HHAMBUAyyMa. DakTopbl
BIIMSIHUA BpeaHbIX BemecTB Ha JJHK.

6. JIuynas rurnueHa 4yejioBeka

[TonsiTue nMYHOM M 0OLIECTBEHHOW TIuUrueHbl. OCHOBHBIE pa3Aeibl JUYHONM TUIHEHBI:
TMTMEHUYECKOE COJIEp KaHue Tena (KOKHU, BOJIOC, IIOJIOCTU PTa, OPraHoOB CIIyXa, 3pEHHs, OJOBbIX
OpraHoOB), F’MTMEHAa MHIUBUAYAJIbHOI'O MUTAHMs, TUTHEHA OJCKIbl U 00YBH, TMI'MEHA KWINIIA.
['urueHnyeckue NPUHIMIIBI 1 METOMKH HOBBIILIEHHSI 0011el Hecrieu(pUIecKoil pe3uCTEHTHOCTH
opranusMa. JIu4yHas rurueHa B nepuoJi MHGEKIUOHHBIX 3abosieBaHUM. Pe3ncTeHTHOCTH K
AHTUMUKPOOHBIM IIpernaparam.

7. O6meBonHckue yctaBbl Boopyxenusix Cui Poccutickoii @eneparu
CrpykTypa, TpeOOBaHUS 1 OCHOBHOE COJIEpKaHNE OOIIEBOMHCKUX YCTABOB.

HpaBa BOCHHOCITYKallluX. O6H_II/IG 0053aHHOCTH BOCHHOCITYKallluX. BouHnckue 3BaHus.
Enunonavanue. HauanbHUKY U TTIOJYMHEHHBIE. CTapmHe n MJIaJIInUC.

Pa3memienne BoeHHocoy)amux. Pacnpenenenue BpeMeHu U BHYTpEeHHUM nopsaaok. CyTOYHbIN
HapsJl pOTHI, €r0 NpeAHA3HAYEHUE, COCTaB. [[HeBaIbHbBIN, 1EKYPHBINA 0 poTe. Pa3Boa cyTouHOro
Hapsa.

OO6mmue nonoxeHus: Y cTaBa rapHU30HHON M KapaylnbHOH ciyK0bl. OOsI3aHHOCTH Pa3BOASIIETO,
JacoOBOTrO.

8. OCHOBBI TAKTHKHU OOIIEBONCKOBBIX MOIpa3aeieHUui

Boopyxennsie Cunbl Poccuiickoit denepanuu, UX COCTaB M 3alaud. TaKTUKO-TEXHUUYECKHE
xapakrepucTiky (TTX) ocHOBHBIX 00pa3iioB BoopyxkeHus u TexHuku BC PO.

OCHOBBI 00LIEBOUCKOBOro 0041.
OCHOBBI HHKEHEPHOTO 00ECTICUCHHMS.

OpFaHI/BaHI/IS{ BOMHCKHUX 4YacTel U HO)Ipa3I[eJ'ICHI/II71, BOOPY’KCHHC, 0ocBasi TEXHHKA BEPOATHOT'O
IMPOTHBHUKA.

9. Pagnaninonnas, XuMu4eckass 1 OMoaornueckas 3ammra

Snepnoe opyxue. Cpencrsa ero npuMeHeHus. [lopaxatomue GakTopsl sAEPHOTO B3pbIBA U UX
BO3/ICUTBUE HA OPraHU3M YEJIOBEKa, BOOPYKEHHUE, TEXHUKY U (POPTUPHUKAIIMOHHBIE COOPYKEHUSI.
Xumnueckoe opyxkue. Otpapistomue BemectBa (OB), ux Ha3zHaueHuwe, KiaccuuKauus H
BO3/ICIICTBHE HA OPraHu3M uesioBeka. brosnorunueckoe opyxue. OCHOBHBIE BUJIBI U ITOPAKAIOLIEE
neiicreue. CpeacTBa IPUMEHEHU S, BHEILIHUE TIPU3HAKN IPUMEHEHMUSL.

Lens, 3agaun u meponpustust PXb 3amuter. Meponpusitus cienmaabHON 00pabOTKH: era3anus,
Jle3aKTUBAINS, Ae3uH(EKIns, caHuTapHas oOpadoTka. [{enu u mopsaoK MpoBEeACHHUS YaCTUIHON



W TIOJHOM crenuaibHOW 00paboTkuio. TexHuueckwe cpeacTBa M MPUOOPHI paaHAIlMOHHOM,
XUMHUYECKON U OMOJIOTMUYECKOM 3aIlUTHI.

CpenctBa MHIMBUYaIbHOW 3alllUThl U MOPSAJIOK UX HUCIIOJIb30BaHUA. [loAroHka u TexHuyecKas
IIPOBEPKA CPEIICTB UHIUBUAYAIbHOMN 3alUTHI.

10. OCcHOBBI METUIIMHCKOTO 00€ECIIEYEHUS

MeaunmaCcKOoe o0ecreueHrne Kak BHJ BCECTOPOHHEro obOecmeueHus: BoWCK. OOs3aHHOCTH U
OCHAII[EHUE JOJKHOCTHBIX JIMI[ MEIUIMHCKON CIYKOBl TaKTHYECKOTO 3BeHa B 0Ooro. OOmue
IpaBuJjia OKa3zaHud CaMOIIOMOIIX U B3aNMOIIOMOIIH. HepBaﬂ IIOMOIIIB IIPU PAHCHUAX U TpaBMax.
HepBaH nmoMomp HOpu IMOPAKCHHUU OTPABJIAIOIIMMU BCUHICCTBAMU, 6aKTepI/IOHOI‘I/I‘-IeCKI/IMI/I
cpeactBamu. CoaepkaHnue MEPOITPHUITHS JTOBPAYCOHOM TOMOIIIH.

11. Be3omacHOCTL, COLMAILHON MOJONESKHOW AKTHUBHOCTH. be30IIacHOCTHL B3auUMOJEHCTBUS C
opraHaMu rocyAapcTBeHHOU BiacTh. [I[poTuBOACHCTBIE KOPPYIITUT

Moutoie’)kHasi TIOJUTHKA TOCYIapCcTBa. 3aKOHHBIE W HE3aKOHHBIC (DOPMBI  MOJIOJIEKHOU
akTUBHOCTH. Y4actue B AestenbHocT HKO kak hopma MosoaexHoM akTuBHOCTH. [ paxkaanckoe
y4acTM€ B MECTHOM caMoympasiieHHH. [IpaBoBble TOCHEACTBUS Yy4acThs CTYJIECHTOB B
HECAHKIMOHUPOBAHHBIX MEPONPUATHUSX W HE3aKOHHBIX JNEUCTBUAX B cetu MHTtepHer. OOmmias
XapaKTePUCTUKA CTPYKTYpPhl U TOJHOMOYMN TMPABOOXPAHUTEIBHBIX OpraHoB. (OCHOBBI
0e301acHOTO B3aMMOICUCTBHS TPAXKIAH C CUJIOBBIMHU CTPYKTYpaMH.

12. HpaBOBHe OCHOBBI HH(i)OpMaHHOHHOIZ 0e3onacHoctd. bezomacHOCTH HUHTCJUICKTYAJIbHO-
IMIpaBOBBIX OTHOIIICHU I

[IpaBoBOE perynupoBaHre OTHOIICHUH, BOSHUKAIONIUX B chepe nHPopManuu, THPOPMALMOHHBIX
TEXHOJIOTUH 1 3ammThl nHQopMaruu. ['ocyaapcTBeHHas IOJIUTHUKA B 00JaCTH HHPOPMALIMOHHOM
6e3omacHocTH. OCHOBBI NPAaBOBOM 0OE€30MACHOCTH IPU OCYUIECTBJIEHUU MEXKIYHApPOIHOTO
HayyHOro oOMeHa U MyOJuMKalMOHHOW akTHBHOCTU. [IpaBoBble OCHOBBI U Haumbojee
pacnpocTpaHeHHbIe POOJIEMbl OXpaHbl MHTEIJIEKTyalabHOU coOcTBeHHOCTH. [IpaBoBoil craTyc
aBTOPOB  KaK YYaCTHUKOB IPABOOTHOLICHWH, CBA3aHHBIX C  CO3JlaHMEM OOBEKTOB
UHTEJUIEKTYaJ IbHONH COOCTBEHHOCTH.

13. ®unancoBas rpaMOTHOCTBb KaK OCHOBa JUYHON SKOHOMHYECKOH 0€30MacHOCTH

PaHI/IOHaHBHOCTI) U MCXAaHU3M TIPUHATHA pemeHHﬁ. BI—OI[)KGT n (1)I/IHaHCOBOC IJIAaHUPOBAHUC!
A0XO0AbI, pacXoJbl, aKTUBbI U ITACCHUBBHI, q)HHaHCOBOG IJIAaHUPOBAHUC! c6epe>1<eHI/I$1, KpCaUuThbl U
3aiiMbl. PacdeTel m (1)I/IHaHCOBOG MOIICHHHUYECTBO. q)OHJIOBI)Ie U BaJIIOTHBIC PBIHKU: HX
MPUBJICKATCIIBHOCTE U OIMMACHOCTD. CTanOBaHI/Ie U CHMIKCHUE PUCKOB.

14. TocymapctBenHass mnonutuka P® B cdepe obecredeHus O0e30MacHOCTH, TpakJIaHCKON
00OpOHBI U 3aIIUTHI HACEJICHUS U 0OBEKTOB SKOHOMHUKH B YCIOBUSX UPE3BbIUANHBIX CUTYaAIUH

OcHoBublie npuHnunbl ooecniederus: bXX]I nacenenus. OneHKU pUCKOB, OCHOBHBIC KOHIIEIIINH,
MyTH, 3aJa4d U METOJBl YIpaBJCHUS O€30MaCHOCTBIO. AJTOPUTMBI O0ECTICYCHHS JTUIHOU
0€30MacHOCTH U aJTrOpUTM OOIIel cXeMbl AeWCTBUN rOCYJapCTBEHHBIX CHCTEM 0€30MacHOCTH.
Kpurepuu, onpenenstonue ypoBeHb 0€3011aCHOCTH.

UpesBblvaifHble CUTYaIuu: (a3bl pa3BUTHS, MOpaKarole GakTopbl HCTOYHUKOB YPE3BbIYaHBIX
CUTyallMii MPUPOJHOrO, TEXHOTEHHOTO M BOEHHOIO XapakTepa U HMX XapaKTEPUCTHUKHU.
Knaccudukanus cTuXuifHbIX O€ACTBHI M MPUPOAHBIX KaTacTpod. [IpupoaHsie U TeXHOTCHHbBIE
YC B Poccuu. YC BOEHHOTO BpEMEHH.



3akoHomarenbHass ocHoBa obecrmeueHuss bXKJ[ wHacenenus. OpraHm3andoHHass OCHOBA
obecnieuenus bX/| nacenenus. ObecrieueHre TEXHOIOTMUECKON 0€30ITaCHOCTH U OXpaHbI TPYAA,
IpaXXIaHCKOW 0OOPOHBI U 3aLUTHI HACETICHUS U 00bEKTOB IKOHOMHKH B YCJIOBUAX YPE3BbIUAITHBIX
curyanuidi. OCHOBBI OPraHU3AIUN U OCHOBHBIE METOJIbI U CIIOCOOBI 3aLIUTHI. TPOU3BOICTBEHHOTO
NepCOHAA U HACEJICHUS OT BO3MOXKHBIX TOCJIEIACTBUN aBapuii, KaracTpod, CTUXUIHBIX OeCTBUIA
u UYC BoeHHOro xapakrepa. Curnasipl ONOBELICHUS. 3alllUTHBIE COOPY)KEHHS U HX
kinaccuukanus. OpraHu3anusi dBaKkyalldd HAceJIeHHS M TEepCOHAa W3 30H YPE3BBIYAWHBIX
cutyanuii. Meporpusitus MeIUIMHCKON 3amuThl. CpeacTBa WHIWBUIYAIBHOW 3alIUTHl U
HOPSIOK MX HCIOJIb30BaHMs. [ OCymapCTBEHHBIE CTPYKTYpbl M TPOTpaMMbl B  0OIacTH
obecrieyeHns 6€30MACHOCTH U COIUAIbHO-I)KOHOMHYECKOT0 pa3Butusi Poccum.

15. T'ocynapcTBenHas noautuka PO B chepe mpoTUBOACHCTBUS SKCTPEMU3MY U TEPPOPUZMY

TeppopusM Kak IOJIUTUYECKOE, KaK COLUAIbHO-)KOHOMHMUYECKOE SIBJIEHUE, KaK HHCTPYMEHT
JOCTHKEHUS ONPEIENEHHBIX OJUTUYECKUX M SKOHOMUUYECKUX LIETIEH U TEPPOPUCTUUECKUN aKT
KaK KOHKpETHOe mpecTyiuieHue. Mcropudeckue, naeoI0rn4ecKue 1 Oprain3aliOHHbIE aCIIEKThI
BO3HMKHOBEHHsI U pa3BUTHUS TEPPOPU3MA KaK CEPbE3HENIIEH YIPO3bl COBPEMEHHOM LIMBUIIN3ALIAH,
KCTpeMHu3M U TeppopusM. ConualibHble, 5KOHOMHUYECKHE, MOJIUTUYECKUE U HJICO0JIOTUYECKUE
4epThl 1 0COOCHHOCTH COBPEMEHHOTO TEPPOPU3MA.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

buosornyeckne MakKpomMoJieKyJabl U UX (PYHKIIHU

Heab AMCHUNIMHBI:

- chopMHpOBaTh O0IIME IMPEICTABICHHUS O YEJIOBEKE KaK O YacTH NPUPOABI, O €IUHCTBE U
CaMOLIEHHOCTH BCEr0 UBOTO M HEBO3MO)XHOCTH BbDKHMBAHMSI YEJIOBEUECTBA 0€3 COXpaHEHUS
Oounocdepsl, a Takke 00yYUTh TPAMOTHOMY BOCHPHUATHIO MPAKTUYECKUX MPOOIJIEM, CBSI3aHHBIX C
Ouosoruei, B TOM UuciIe — 3J0pOBbS UEIOBEKA, OXPAHbI IPUPOAbI, IPEOJOJIEHHS IKOJIOTHUYECKOTIO
KpHU3HCa, IPUBUTHh HABBIKU YKOJIOTUYECKON KYJIBTYPBI.

3agauyd AUCHUILINHBI:

- M3y4uTh (YHIAMEHTAIbHBIE CBOWMCTBA JKMBBIX CHUCTEM (CaMOOOHOBJICHHE, CaMOpPETYIISLuS,
CaMOBOCIIPOM3BOJCTBO) M aTpHOyTHI KU3HH: OOMEH BEUIECTB M SHEPIHH, Pa3IPaKHUMOCTb,
rOMEO0CTa3, pa3MHOXKEHHE, HACJIEACTBEHHOCTh U U3MEHUYNBOCTD;

- 03HAKOMUTHCS C YPOBHSIMU OpPTaHH3aLUK KUBOTO U TMPOSIBICHUEM (DyHIaMEHTAJIbHBIX CBOHCTB
KMBOTO Ha OCHOBHBIX 3BOJIIOIMOHHO-OOYCJIOBJIEHHBIX YPOBHSX OpraHHM3allUH: MOJICKYJSPHO-
TeHETUYECKOM, KJIETOUYHOM, OHTOT€HETHYECKOM, MOy LIUOHHO-BUIOBOM,
OuoreoleHoIoTHYecKOM, OnocpepHoM. M3yunTh cTpoeHne U MPUHIUNBI (YHKIHOHUPOBAHUS
CTPYKTYPHBIX KOMIIOHCHTOB BHGMGHTapHOI\/'I CANHUIBI KHUBOI'O — KIICTKU. O3HaKOMHTBECSA C
OCHOBHBIMH METAa00JIMYECKUMH nponeccamMmu, NpOTECKAOIMMMU B KJIICTKE,

- OBHAKOMUTLCA C BUJAAMU PASMHOKCHHSA B )KHUBBIX CUCTCMaAX. I/I3y‘II/ITB 0COOEHHOCTH TOJIOBOTO
Pa3MHOKCHN, (I)OpMHpOBaHI/Ie IMMOJIOBBIX KIJIETOK, OINIOAOTBOPCHHE, BUIAOB U ocoOeHHOCTEH
WHAUBUAYAJIIBHOT'O PAa3BUTUA;

- U3YYUTh MOJIEKYJIIPDHBIH YpOBEHb OpPraHM3allUU KUBOTO: CTPYKTYPY M (DYHKIMM TJIaBHBIX
OuornonrMepoB (O€IKH, JKUPBI, YIJIEBOABI, HYKICOTUIbI). O3HAKOMHUTCS C MOJIEKYJISIPHBIM
MEXaHU3MOM HAaCJIECTBEHHOCTH M W3MEHUYMBOCTH JKUBBIX OpPraHU3MoOB. M3yunTh OCHOBBI
IJIACTUYECKOT0 M IHEPreTUUecKoro oOMeHa. M3yunTh OCHOBHbIE T€HETUUECKNE 3aKOHBI: 3aKOHbI
Menpens, HEMEHIENEBCKOE pacllelyIeHHe, TeHeTHKa 1oJ1a. YMETh CBSI3aTh 3aKOHBI T'€HETHKH C
XPOMOCOMHOM Teopuel U ¢ MOJIEKYIISIPHBIMH OCHOBaMH HACJIE/ICTBEHHOCTH;

- O3HAaKOMHUTHCS C 3aKOHOMEPHOCTSAMU M MEXAHU3MaMH >KU3HEICATEIbHOCTH YEJIOBEKAa Ha
HBOJIOIIMOHHO  OOYCJIOBJICHHBIX  YPOBHAX €ro  OpraHu3anuu. V3y4uTh  NPUHIMIIEI
(YHKIMOHUPOBAHUS pa3NMYHBIX CHCTEM OpraHM3Ma 4eJOBeKa: OIOPHO-IBUTATEIbHOM,
KPOBEHOCHOM, bIXAaTEJIbHOM, MUIIEBAPUTEIILHON, SHAOKPUHHON, HEPBHON. M3ydnTh NMPUHLIUIIBI
perysiuu GyHKIHMA opraHu3ma.

IlepeyeHb MuIaHUPYEMBbIX Pe3yJIbTATOB 00yUYEHHS 110 AUCHHUILIMHE (MOAYJIIO)



B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI 00yYarOIecs JOIAKHbBI

3HATh:

- OCHOBHBIE 3aKOHBI OMOJIOTHH U OOIIeH SKOJIOTHH;

- CYIIHOCTb JKU3HH, YPOBHH U MIPUHIIUITEI OMOJIOTHYECKOW OpraHu3allnu;

- TJIaBHEHIINE IOHATHA, 3aKOHOMCPHOCTHU M 3aKOHBI, KaCarOIIHUECA CTPOCHU, )KU3HU 1 Pa3BUTHUA
pPaCcTUTCIBbHOI0, )KUBOTHOT'O M YCJIOBECYCCKOI'0O OPraHu3MoOB, pa3BUTHUSA JKUBOM IIPUPOIBI,

- 0COOEHHOCTH YC€JI0BCKa, KaK OMO0JI0rHYECKOI0 BHaA4, 0COOEHHOCTH (I)I/ISI/IOJ'IOFI/II/I, COMaATH4YECKOC,
IMCUXHUYECKOEC U COLMAJIBHOC Hadajla B IPpHUPOAC YCIIOBCKaA, (baKTOpBI 3J0pPOBbA U SKOJIOTHMYECKOT'O
pucka, MECTO 4CJIIOBCKA B 3BOJIFOITNHN 3CMHI/I;

- OCHOBBI JKOJIOTUH (9KOJOrHs ocoOel, MOomyssuidi, cooOmecTB, y4deHue o Ouocdepe,
B3aUMO/ICHCTBHE PUPOIBI U 00IIECTBA, SKOJIOTHYECKHUE TIPOOIEMbI COBPEMEHHOCTH);

- OCHOBHBIE OMOJIOIHYECKHE HOHATHUS U TCPMHUHBI;
- OCHOBBI CTPOCHHUA U KU3HCACATCIBHOCTH YCIIOBCKA,
- OCHOBBI O6H_I€I‘/'I n OpFaHquCKOﬁ XHUMHU,

- TpeIMeT, Lielb, 3aJayd JIUCHUIUIMHBI U ee 3HadeHue ans Oyaymiei mpodeccnoHanbHOMI
JESITENBLHOCTH;

- CTPYKTYPY ¥ QYHKIIMH OCJIKOB, YTIICBOJIOB, )KHPOB U HYKJIICMHOBBIX KHUCJIOT;

- OCHOBHBIE 3TaIlbl JHEPTETHKH KIICTKH;

- CTpOCHUE OMOJIOTUIECKUX MEMOpaH; MEXaHU3MbI TPAHCIIOPTA BEHIECTB Yepe3 MEMOPaHBI;
- CTpOCHUE ¥ (DYHKIIMH OPTaHEIT KIICTKH;

- KJIacCU(UKAIIHUIO KJIETOK B 3aBUCUMOCTH OT UX CIIeIMATH3aIUY;

- 3aKOHOMEPHOCTH CTPYKTYPHO-()YHKIIMOHAJIbHBIX B3aUMOCBS3€H B KIIETKAX;

- BUJIBI ME@XKKJIETOYHBIX KOHTAKTOB, CTPYKTYPY U (DYHKIIUU CHHAIICA;

- IPUHIMIT ¥ 3Tallbl IEpEaadn HaCJ'[e)ICTBeHHOI\/JI I/IH(l)OpMaIII/II/I B IIOKOJICHUAX OPraHU3MOB;
- 9Tarbl OMocuHTe3a OeNlka Ha pudoCcCOMax, PEeryJIAIHs dTHX ITAINOB;

- IOHSTHE O TOMEOCTA3E;

- OCHOBHBIC IIPUHIUIIHAJIBHBIC ITOAXOJAbI K PEryJIAIINU ACATCIbHOCTU KIICTKHU;

- ME€XaHU3M O€CIONIOro pa3MHOXKEHHS; CYIIIHOCTh MUTO34;

- CYIIHOCTb MOJIOBOTO Pa3MHOXKEHUS, TaMETOTeHe3a, Mei03a;

- 9Tallbl THANBUAYAJIBHOT'O Pa3BUTUSA OPraHU3Ma,

- IPOUCXOXKJICHHE CIIEIUATU3UPOBAHHBIX YaCTEeH Tea U3 3apO/IbIIIEBBIX JIUCTKOB;

- 3aKOHOMEPHOCTH PETeHepaIny;

- OTJIMYUTENIbHBIE OCOOCHHOCTH TKAHEH KMBOTHOI'O OopraHu3ma,



- 3aKOHOMEPHOCTH B3aWMOCBSI3M OpPTraHW3Ma U CPEJbl C MO3UIIMU aJeKBAaTHOW W HeaIeKBAaTHOM
pPEaKIuu OpraHn3Ma, aeKBaTHBIX M HEAJEKBATHBIX YCIOBHUH CPEJIbI;

- OCHOBHBIC IMOHATHA I'CHCTUKU U CCIICKIUHN: JOMHUHAHTHOCTbL U PCUHCCCUBHOCTL; XPOMOCOMHBIC
OCHOBBI PACHICIICHUSA U HE3aBUCUMOTI'O ICPECPpaACHPCACIICHUS I'CHOB,; MOJICKYJIAPHBIC MCXaHU3MbI
1 T€HETUYECKUI KOHTPOJIb peKOM6I/IHaHI/II/I; BSaHMO,Z[efICTBHe I'CHOB,

- OCHOBBI '€HETHKH I10J1a; HACJIEACTBEHHOCTh, CLIEIIIEHHAS C ITOJIOM;
- OMOJIOrMYECKHE OCHOBBI HACJIEACTBEHHBIX 0OJIE3HEH YeIIOBEKA,
- COLlMAJIbHBIE aCIIEKTHl OHMOJIOIMHU YeJIOBEKA;

- OCHOBHBIC ITOJIOKCHUA OKOJIOT'MH YCJIOBCKA.

yMeThb:

- TPaMOTHO BOCTIPUHMMATH TEOPETUUECKUE U MPAKTHUYECKHUE MTPOOIJIEMBI, CBSI3aHHBIE ¢ OMOJIOTHEN
U DKOJOTMEH, B TOM 4YHMCI€ — 3JI0pOBbS YEJIOBEKA, OXPAHbI IPUPOJBI, IPEOJOICHUS
HKOJIOTHYECKOT O KPU3HUCa;

- HCII0JIb30BAaTh IOJy4YEHHBIE 3HAHUS HA IPAKTUKE;
- OTCTauBaTh CBOXO TOUKY 3pEHUS;

- OIICHMBATh TOCIEACTBHS CBOCH JEATSIBHOCTH IO OTHONICHHIO K OKPYXAIoIIeH cpene u
CcOOCTBEHHOMY 3/I0POBBIO;

- HCIIOJIb30BAaThb 3HAHUA CTPOCHUSA H (I)YHKI_[I/II;'I 6I/IOMOJ'ICKYJ'I KIICTKH OJI1 IIOHHMMAaHHA
q)HSI/IOJ'IOFI/ILICCKI/IX H IaTOJIOTHYCCKUX ITPOLECCOB, IIPOTCKAOIUX B KIICTKE;

- 0XapaKTepU30BaTh OPraHOMIbI KJIETKH U UX POJIb B OCYIIECTBICHUH KU3HEIEATEIbHOCTH KIIETKU
JUISL IOAJIEp>KaHUsl ONITUMAJIbHOW perynsunu GyHKIUN KIETKHY;

- Ha OCHOBE 3HAHUS 3TAlOB CHHTE3a Oeinka W (aKTOPOB, OOYCIIOBJIMBAIOIIMX €r0, yYMETh
peryarpoBaTh MEXaHU3MBI JOJITOCPOYHOM aTanTauy KISTKH; peIaTh 3a/1a4d 10 MOJICKYIISIpHOU
OMOJIOTHH;

- OOBSICHUTHh 3aKOHOMEPHOCTU CTPYKTYPHO-(YHKIIMOHAIBHBIX B3aUMOCBSA3€H B KJIIETKAX U YMETh
IIOJIB30BaThCS STUMH 3HAHUSMU JUIsI BMELIATENIbCTBA B IIPOLIECC MTOBPEXKICHUS KIIETKH;

- HOJIb30BATHCA MOHATUAMU I'OMCOCTAa3a, aAallTalilui B IPpUMCHCHUN K KOHKPCTHBIM KHU3HCHHBIM
CUTYyallusIM,

- ONPCACIIATDb IMYTU PETYIAINU ACATCIIBHOCTU KIICTKU U YIIPABJIATD STOM JACATCIIbHOCTBIO,

- YCTAaHOBUTH NPUHOUIIUATIBHBIC pa3jiniuusa MCXKIY MHUTO30M U MEH030M AJI1 TIOHUMaHHuA pPOJIr
9TUX IMTPOLECCCOB B 3BOJIIOILUHA;

- HCIIOJIb30BAaTh 3HAHUI SaKOHOMCpHOCTCﬁ HaCJICAJOBAaHUs, YCTAaHOBJICHHBLIC F.MCH,Z[C.HCM, JUISL
peICHUS TCHCTUYCCKUX 3a/1a4,

- CaMOCTOSITEIPHO paboTaTh C JUTEPATYpPOM IO OWOJOTHM, a TaKXkKe C ydyeOHOH, y4eOHO-
METOJMYECKON U CIPAaBOYHOM JIUTEPATYPOI MO MEAUKO-OMOIOTUYECKUM IIPEIMETaM;



- peliaTh CHUTYal[MOHHBIE 3aJladyd W TECTOBbIE 3aJaHus A (GOPMUPOBAHUS IBPUCTUYECKOTO
MBIIUICHHUS,

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

- 00001IaTh W OCMBICIMBATh JTaHHBIC PA3JIMYHBIX MEAUIIMHCKHUX, (papMalleBTUYECKUX HAYK H
0011e0MOJIOTMYECKUX TMO3HMIMK 11T TOro, 4TOOBI B JajbHEUIEM peIIaTh OHOJIOTHYECKUE
po0JIEMbI METOJJAMHU aHAJTU3a.

BJIAETh:
- METOJIaMU PEIICHHS KOJIOTMYECKUX MPooIieM;
- HaBBIKaMU Pa0OTHI C TUTEPATYPHBIMU UCTOYHUKAMU;

- TMPEACTABIATh PE3yJbTaThl COOCTBEHHOW MACATEIBPHOCTH C MCIOJB30BAaHUEM COBPEMEHHBIX
CPEICTB, OpPUEHTHPYSICh HA MOTPEOHOCTH ayJUTOPUU, B TOM uucie B (OpMe OTYETOB,
MIPE3CHTAIINM, TIOKJI/I0B;

- CIIOCOOHOCTBIO TPOBEIEHUS AKCIEPUMEHTAIBHBIX HCCIEIOBAaHUM, BBIOJHEHUS MPOCKTOB U
3a/laHuil 110 TeMaTHKe pa3padaTbIBa€MON Hay4yHOU NpoOIeMBbl;

- OMOJIOTHYECKON TEPMHHOJIOTHEH;

- TIOHMMaHUEM 3aKOHOMEPHOCTEM IKM3HEAEATEIbHOCTH OpraHu3Ma YeJOBEKa, CBS3bIBATh
(GyHKIMU OpraHOB W CHCTEM OpPraHOB OpraHm3Ma C (HU3HOJIOTMYECKHMMHU IPOIECCAMH,
IPOTEKAIOIMMU B HUX.

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

buonorndeckne MakpoMOJEKYIbl M HMX XapaKTepUCTUKA. belkH, HyKJIEHMHOBbIE KHCIOTHI,
YIJIEBOABI, UX POJIb B ()YHKIIMOHUPOBAHUH JKUBBIX OPraHU3MOB. AMHUHOKHCIIOTHI KAK MOHOMEPHI
0€IKOB 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,Z[HBIe CBA3U MCKAY OTACIIbHBIMU
aMHHOKHCIIOTaMUA. AMMHOKHUCIOTHI Kak OBUTTCPUOHBI, IIOHATHUC pK JJI Kap6OKCI/IJ'IBHLIX,
AMUIHBIX TPYIIII aMUHOKHCIIOT U UX paJJUKaJIOB. Bnusnue MHUKPOOKPYKCHHUA HAa 3HAUCHUC pK
JAUCCOLUMUPYIOIUX TPYIIIT aMUHOKHCIIOT. OHpe,Z[CJ'ICHI/Ie I/I303HCKTpH‘{CCKOI>'I TOYKHU Pa3JINYHBIX
AMHUHOKHUCIIOT. BY(I)CpHBIC pacTBOpPBI HX CBOMCTBAa M HCIOJb30BaHUE Inpu HCCICIOBAHUU
OMOJIOTHYECKUX MaKpOMOJICKYII.

3. Crpoenue 6enkoB u nentu10B. CTpyKTypa 1 CBONCTBA MENTHIHOM CBSI3U.

Crpoenne OenkoB u mnentuaoB. CTpyKTypa M CBOWCTBa NeNTUAHON cBs3u. IlepBuunas u
BTOPUYHAS CTPYKTypa OelkoB U mnenTtuaoB (anbda-cnupanu u Oera-ckiaaku). Kaptsi
Pamauanapana v MX cBA3b C KOHPOPMALMOHHBIMHU NTAPAMETPAMU MOJUIENTUAHOM 1ienu. MeToapbl,
UCTIOJIb3yeMbIe JUIsl OTpeNieNIeHus] IEPBUYHON CTPYKTYphl NENTHUIOB M OEIKOB, (hparMeHTaIus



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

4. Tperu4Hast U 4eTBepTUYHASI CTPYKTypa OenkoB. [loHaTne nmomeH u cyObeauHuna. MeTobl,
UCTIONIb3YEMbBIC JUJII YCTAHOBJICHHUS TPETUYHOW CTPYKTYphl OCIKOB (PEHTTE€HOCTPYKTYPHBIN
aHajmu3).

TpetruHas W 4YeTBEpTUYHAs CTPYKTypa OenkoB. [loHsTHEe nHOMEH M cyObenmuHUIA. MeToJbl,
UCTIONIb3YEMbIC JUISI YCTAHOBJIICHHSI TPETUYHOW CTPYKTYphl OEIKOB (PEHTI€HOCTPYKTYPHBIN
aHanmu3). CpaBHEHHE TPETUYHON CTPYKTYpBI Pa3IMYHBIX OCNKOB. JleHaTypanus ¥ peHarypaius
6enkoB. MeToabl HCCIeI0OBaHNs YETBEPTUYHON CTPYKTYphI OenKOB. MI3MEeHEHUE CBS3BIBAIOLINX
CBOWCTB OCJIKOB IPH U3MEHEHUH UX CTPYKTYPHI (CPaBHEHUE CBOWMCTB U CTPYKTYpPBI MUOTJIOOMHA
Y TeMOTJI001HA).

5. Paznuuust B IpoCTPaHCTBEHHOMN CTPYKTYpPE MENTUIOB U OEJIKOB.

TperruHas W 4YeTBEpTUYHAs CTPYKTypa OenkoB. [loHsTHE HOMEH M cyObenuHHUIA. MeTo.bl,
UCTIOJIb3yeMbIC JUISl YCTAHOBJICHHSI TPETHYHOW CTPYKTYphl OEIKOB (PEHTICHOCTPYKTYPHBIN
aHanu3). CpaBHEHUE TPETUYHOM CTPYKTYpPBI Pa3lNUUYHBIX OenkoB. [leHaTypauus u peHaTyparus
0enkoB. MeTo/pl Mcciie0BaHUSl YETBEPTUUHOM CTPYKTYphl OesikoB. MI3MeHeHHEe CBA3BIBAIOIINX
CBOMCTB O€JIKOB MpPU U3MEHEHUH UX CTPYKTYpPbI (CpaBHEHHE CBOMCTB M CTPYKTYPbl MUOITIOOHHA
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 KaTanu3. AKTHBHBIM IIeHTp (epmeHTa. DHeprus
aKTHBAIlMM XMMHYECKOW peaklry M BIWSHME Karajiu3aTopa Ha 3TOT mapamerp. KuHeruka
Muxasnuca-MeHTeH, ypaBHeHne Muxasnuca, onpeaenenne Km u urcina 060poToB.

7. Knaccudukanust GpepMeHTOB.

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

8. OyHKIMU OEIKOB U ENTHIOB.

OyHKIMU OenKOB M MENTHAOB. PerynsTopHble NenTHIbl Ha MpUMEpe Ba30IpeccUHa U
okcuronuHa. Helponentuel. Kamnkpensn u OpagukuHuH. [TyTaTHOH U €ro poJib B peryisiuuu
OKHCIUTEIbHO-BOCCTAHOBUTENBHOIO OanaHca KIJIETKU. belkoBble pelenTopsl MENTHUIOB, HX
cTpykTypa. IlenTuaHble TOKCHHBI, OEJIKHA B COCTABE SJI0B, UX MCIOJIb30BAHUU B OMOXMMUYECKUX
U (QU3MOJIOTMYECKUX HCCIETOBAHUSAX.

9. Jlunuel, onpeaeneHue, CTpPyKTypa, G yHKIUH.

Jlunupsl, onpeaeneHue, CTpyKTypa, pyHkuuu. CtpoeHne 6uonornyeckux Memopas. Jlunuanele
MOHOCJIOW, MeMOpaHHbIe OMCIOM, MULEIBI U JUNOcOMbl. CrocoObl MOJMYYEHHUS JHMIIOCOM
Pa3IMYHBIX Pa3MEPOB KaK HAHOYACTHUIL, UX MOIU(PUKAIMS IS TPETOTBPAIIEHUS MeTabO0In3aIuH.
BpamatensHas, narepanbHas auddy3us MeMOpaHHbIX JUNUAOB. Daumn-diaon mepexonabl, ux



(GyHKIMOHATIBHAS POJb B CO3JaHMM  PAa3lUYHBIX IO COCTaBy MOHOCHOeB. Punmasel Kak
(bepMeHTHI, 00ecreunBaloIINe PA3TUUYHYIO CTPYKTYPY MOHOCIIOEB MEMOpaHBHI.

10. OcoGeHHOCTH CTPOCHUSI MEMOPAHHBIX OEJIKOB.

OcoOeHHOCTH  CTPOCHHMSI MEMOpaHHBIX OenkoB. TpaHCHOpPTHBIE OenkH, MeMOpaHHBIC
TpPaHCHIOPTEPHl HAa TpHUMepe HOHHBIX KaHaioB u ATda3. Cummnoprepsl W aHTHIIOPTEPHI.
CtpyKkTypHBIE OCNKH, JABHraTelbHbIC OCIKH, 3alacHble OCJKU. belkrn MMMYHHOH CHCTEMBI,
CTPYKTypa aHTUTEN, MOHOKIIOHAJbHBIC aHTHTENa. VIcroib30BaHWE aHTUTENI B HAINPaBICHHON
TEpanuy pa3InYHbIX 3a00J1eBaHui. B3aMOCBI3b MEXIY CTPYKTYpOil OCIKOB M MENTHIIOB U UX

byHKIHEH.

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

MeTtoapl, ucnonb3yemble [UIsl BBIIEACHHS O€IKOB W MENTHAOB B OYMIIEHHOM BHJIE.
Xpomarorpadusi Ha Oymare, xpomarorpadusi B TOHKOM CJ0€, HOHOOOMEeHHasi xpomaTorpadus,
addunHas xpomarorpadusi. AHATUTUYECKUE METOJIbI, HCIIOIb3yEeMbIE IS M3YyUeHUs OENKOB:
M303JIEKTPOPOKYCUpOBaHUE, dIeKTpodope3 B MOMMAKPUIAMUAHOM Tel€ B MPUCYTCTBUHU
nonenwicynbdara HaTpusi, HAaTUBHBIN 3iekTpodopes. [IBymepHbIil siekTpodope3 u ero
WCIIOJIb30BAaHKE B MPOTCOMUKE.

12. Paznenenne OenkoBBIX (Ppakiuii METOAOM UEHTPU(DYTHPOBaHUS, XapaKTEPUCTUKA
MeMOpaHHBIX (PPAKIIUN METOaMH MUKPOCKOIIHH, ITyTEM OINPEACIICHUS MEMOPAaHHBIX MapKEPOB.

Pa3znenenne 6enkoBbIX (pakiuil METOJOM LEHTPUGYTUPOBAHUSA, XapaKTEPUCTHKA MEMOPAHHBIX
dpakuii MeTogaMi MUKPOCKOIIUH, IIyTEeM OMpezesieHnss MEeMOPaHHbIX MapKepoB. XO0JIEeCTEPUH
KaK MapKep Mia3MaTuyeckoil MeMOpaHbl KJIETOK KUBOTHBIX, MEMOPaHHbBIE Pa(Thl UX CTPYKTypa
u pynkuuu. CequMeHTalus Kak METOI U3y4eHHUs] MaKpOMOJIeKyl. MeTo/Ibl CeAMMEHTAllMOHHOTO
aHanmm3a OEJIKOB M OEJKOBBIX YAaCTHI[ U KOMIUIEKCOB OEJIKOB C YTIJIEBOJaMHU U HYKJICHHOBBIMHU
KHCJIOTaMHU.

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

VYrieBoapl, UX ONpENEIIEHUE, CTPYKTypa MOHOMEPHBIX CaxapoB, cTepeonsomepus. Kertossl u
aJIbJI03bl, POCTHIE YIIIEBOJIBI, CoiepKaliie 3-7 aToMOB yrieposa, ux ¢GyHkuuu. Lluknndyeckue
bopmbl caxapos, Ux u3omepsl. [IponsBoaHbie MoHOCaxapoB. IloaumepHsie yrieBoabl. CTpyKTypa
KpaxMaia, IIMKOT'€Ha, 11eJUTI0I03bl, XUTHHA. [ THKONPOTEeNHBI M MPOTEOTTNKAHBI.

14. OcHoBHble paznuuust B cTpykTrype MoHoMmepoB /IHK u PHK, pasnuuus B cTpykType 3THX
MOJIEKYJI KaK IIOJUMEPOB.

HyxkienHoBbIe KHUCIOTHI Kak OMOMOIMMEpPHBIE MOJEKyNbl. OCHOBHBIE pazNUYMsl B CTPYKTYpe
moHomepoB JIHK u PHK, pasznuuusi B CTpykType 3TUX MOJIEKYJ Kak MOJIUMEPOB. A30THCThIE
ocHoBanus B ctpykrype PHK u JIHK. Cs3u Mexay MOHOHYKICOTHIAMHU, OOECTIeYUBAIOIINE
CO3J1aHuE NOTUMEPHOM MoJieKyibl. BekTopHocTs neneit JIHK. MuHOpHBIE a30THCTBIE OCHOBAHUS.
Crpykrypa PHK.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpasaenue: 03.03.01 IIpukiaagabie MaTeMAaTHKA U (PU3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

Buoaorus

Heab AMCHUNIMHBI:

- chopmHpoBaTh OOIIME MPEICTABICHHUS O YeNOBEKe KaK O YacTU MPHUPOJbI, O €IUHCTBE U
CaMOLIEHHOCTH BCEr0 YKMBOTO M HEBO3MOXXHOCTH BBDKMBAHMs 4eJIOBEUECTBa 0€3 COXpaHEHUs
Oounocdepsl, a Takke 00yYUTh TPAMOTHOMY BOCHPHUATHIO MPAKTUYECKUX MPOOIJIEM, CBSI3aHHBIX C
Ouosorueii, B TOM Unciie — 3J0pOBbs UEI0BEKa, OXPaHbl IPUPOIbI, IPEOI0JIEHUS SKOJIOTHUYECKOTIO
KpHU3HCA, IPUBUTH HABBIKU 3KOJIOTUYECKON KYJbTYPBHI.

3agauyd AUCHUILINHBI:

- M3y4uTh (YHIAMEHTAIbHBIE CBOWMCTBA JKMBBIX CHUCTEM (CaMOOOHOBJICHHE, CaMOpPETYIISLuS,
CaMOBOCIIPOM3BOJCTBO) M aTpHOyTHI KU3HH: OOMEH BEUIECTB M SHEPIHH, Pa3IPaKHUMOCTb,
rOMEO0CTa3, pa3MHOXKEHHE, HACIIEICTBEHHOCTh U U3MEHUYHUBOCTB;

- 03HAKOMUTHCS C YPOBHSIMU OpPTaHH3aLUK KUBOTO U TMPOSIBICHUEM (DyHIaMEHTAJIbHBIX CBOHCTB
KMBOTO Ha OCHOBHBIX 3BOJIIOIMOHHO-OOYCJIOBJIEHHBIX YPOBHSX OpraHHM3allUH: MOJICKYJSPHO-
TeHETUYECKOM, KJIETOUYHOM, OHTOT€HETHYECKOM, MOMYJSUOHHO-BUIOBOM,
OuoreoreHosornyecKkom, onochepHoM. M3yuntb cTpoeHHe M NPUHUUIBI (YHKIIMOHUPOBAHUS
CTPYKTYPHBIX KOMIIOHEHTOB JJIEMEHTApHOW EIWHUIIBI JKUBOTO — KIeTKH. O3HaKOMHUTBCS C
OCHOBHBIMH METa0O0JIMIECKUMH TPOLIECCAMU, TIPOTEKAIONINMH B KIIETKE;

- OBHAKOMUTLCA C BUAAMU PA3MHOKCHHUA B JKHMBBIX CUCTCMaX. I/ISYLII/ITB 0COOCHHOCTH ITOJIOBOIO
Pa3MHOKCHN, (I)OpMHpOBaHI/Ie IMMOJIOBBIX KIJIETOK, OINIOAOTBOPCHHE, BUIAOB U ocoOeHHOCTEH
WHAUBUAYAJIIBHOT'O PAa3BUTUA;

- U3YYUTh MOJIEKYJIIPDHBIH YpOBEHb OpPraHM3allUU KUBOTO: CTPYKTYPY M (DYHKIMM TJIaBHBIX
OouornonuMepoB (O€nIKH, JKUPBI, YIJIEBOABI, HYKJICOTUIbI). O3HAKOMHUTCS C MOJEKYJISPHBIM
MEXaHU3MOM HAaCJIECTBEHHOCTH M W3MEHUYMBOCTH JKUBBIX OpPraHU3MoOB. M3yunTh OCHOBBI
IJIACTUYECKOT0 M IHEPreTUUecKoro oOMeHa. M3yunTh OCHOBHbIE T€HETUUECKNE 3aKOHBI: 3aKOHbI
MeHpens, HEMEHENEBCKOE paclielICHUe, TeHeTHKa 10J1a. YMETh CBSI3aTh 3aKOHBI T€HETHKH C
XPOMOCOMHOM Teopuel U ¢ MOJIEKYIISIPHBIMH OCHOBaMH HACJIE/ICTBEHHOCTH;

- O3HAaKOMHUTHCS C 3aKOHOMEPHOCTSAMU M MEXAHU3MaMH >KU3HEICATEIbHOCTH YEJIOBEKAa Ha
HBOJIOIMOHHO  OOYCJOBJIEHHBIX  YPOBHAX €ro  OpraHu3auuu. M3y4uTh  NOPUHIUIBI
(YHKIMOHUPOBAHUS pa3lMYHBIX CHCTEM OpraHu3Ma 4YeJOBEKa: OIOPHO-IBUTATEIbHOM,
KPOBEHOCHOM, bIXAaTEJIbHOM, MUIIEBAPUTEIILHON, SHAOKPUHHON, HEPBHON. M3ydnTh NMPUHLIUIIBI
perysiuu GyHKIHMA opraHu3ma.

IlepeyeHb MuIaHUPYEMBbIX Pe3yJIbTATOB 00YUYEHHUS 10 JUCHHUILIMHE (MOAYJII0)



B pesynbpTaTe 0CBOCHHS TUCIUIUIMHBI 00 YJarOITUECs JOKHBI

3HATh:

- OCHOBHBIE 3aKOHBI OMOJIOTHH U OOIIEH KOJIOTHH;

- CYIIHOCTb JKU3HH, YPOBHH U MIPUHIIUITEI OMOJIOTHYECKOW OpraHu3allnu;

- TJIaBHEHIINE INOHATHA, 3aKOHOMCPHOCTHU U 3aKOHBI, KaCarOIUECA CTPOCHUA, )KU3HU U Pa3BUTHUA
pPaCcTUTECIbHOI0, )KUBOTHOI'O M YCJIOBCUYCCKOI'O OPraHu3MoOB, pa3BUTHUA JKHUBOM IMpUpPOAbI;

- 0COOEHHOCTH YC€JI0BCKa, KaK OMO0JI0rHYECKOI0 BHaA4, 0COOEHHOCTH (l)I/ISI/IOJ'IOFI/II/I, COMaATH4YECKOC,
IMCUXHUYECKOEC U COLMAJIBHOC Hadajla B IPpHUPOAC YCIIOBCKaA, (baKTOpBI 3J0pPOBbA U SKOJIOTHMYECKOT'O
pucka, MECTO 4CJIOBCKA B 3BOJIFOITUN 3€MJII/I;

- OCHOBBI JKOJIOTUH (9KOJOrHs ocoOel, MOomyssuidi, cooOmecTB, y4deHue o Ouocdepe,
B3aUMO/ICHCTBHE PUPOIBI U 00IIECTBA, SKOJIOTHYECKHUE TIPOOIEMbI COBPEMEHHOCTH);

- OCHOBHBIE OMOJIOIHYECKHE HOHATHUS U TCPMHUHBI;
- OCHOBBI CTPOCHHUA U KU3HCACATCIIBHOCTU YCIIOBCKA,
- OCHOBBI O6H_I€I‘/'I n OpFaHquCKOﬁ XHUMHU,

- TpeIMeT, Lielb, 3aJayd JIUCHUIUIMHBI U ee 3HadeHue ans Oyaymiei mpodeccnoHanbHOMI
JESITENBLHOCTH;

- CTPYKTYPY ¥ QYHKIIMH OCJIKOB, YTIICBOJIOB, )KHPOB U HYKJIICMHOBBIX KHUCJIOT;

- OCHOBHBIE 3Tallbl JHEPTETHKH KIICTKH;

- CTpOCHUE OMOJIOTUIECKUX MEMOpaH; MEXaHU3MbI TPAHCIIOPTA BEUIECTB YepPe3 MEMOPaHBI;
- CTpOCHUE ¥ (DYHKIIMH OPTaHEIT KIICTKH;

- KJIacCU(UKAIIHUIO KJIETOK B 3aBUCUMOCTH OT UX CIIeIMATH3aIUY;

- 3aKOHOMEPHOCTH CTPYKTYPHO-()YHKIIMOHAJIbHBIX B3aUMOCBS3€H B KIIETKAX;

- BUJIBI M@XKKJIETOYHBIX KOHTAKTOB, CTPYKTYPY U (DYHKIIMU CHHATICA;

- IPUHIMIT ¥ 3Tallbl IEpEaadn HaCJ'[e)ICTBeHHOI\/JI I/IH(l)OpMaIII/II/I B IIOKOJICHUAX OPraHU3MOB;
- 9Tarbl OMocuHTe3a OeNlka Ha pudoCcCOMax, PEeryJIAIHs dTHX ITAINOB;

- IOHSTHE O TOMEOCTA3E;

- OCHOBHBIC IIPUHIUITHAJIBHBIC ITOAXOAbI K PETYIANNU JCATCIBbHOCTU KIICTKHU,

- ME€XaHU3M O€CIONIOro pa3MHOXKEHHS; CYIIIHOCTh MUTO34;

- CYIIHOCTb MOJIOBOTO Pa3MHOXKEHUS, TaMETOTeHe3a, Mei03a;

- 9Tallbl THANBUAYAJIBHOT'O Pa3BUTUSA OPraHU3Ma,

- IPOUCXOXKJICHHE CIICIUATU3UPOBAHHBIX YACTEH TeJa U3 3apPOIBIIIEBBIX JINCTKOB;

- 3aKOHOMEPHOCTH PETeHEPAIINH;

- OTJIMYUTENIbHBIE OCOOCHHOCTH TKAHEH KMBOTHOI'O OopraHu3ma,



- 3aKOHOMEPHOCTH B3aWMOCBSI3M OpPTraHW3Ma U CPEJbl C MO3UIIMU aJeKBAaTHOW W HeaIeKBAaTHOM
pPEaKIuu OpraHn3Ma, aeKBaTHBIX M HEAJEKBATHBIX YCIOBHUH CPEJIbI;

- OCHOBHBIC IMOHATHA I'CHCTUKU U CCIICKIUHN: JOMHUHAHTHOCTbL U PCUHCCCUBHOCTL; XPOMOCOMHBIC
OCHOBBI PACHICIICHUSA U HE3aBUCUMOTI'O ICPECPpaACHPCACIICHUS I'CHOB,; MOJICKYJIAPHBIC MCXaHU3MbI
1 T€HETUYECKUI KOHTPOJIb peKOM6I/IHaHI/II/I; BSaHMO,Z[efICTBHe I'CHOB,

- OCHOBBI '€HETHKH I10J1a; HACJIEACTBEHHOCTh, CLIEIIIEHHAS C ITOJIOM;
- OMOJIOrMYECKHE OCHOBBI HACJIEACTBEHHBIX 0OJIE3HEH YeIIOBEKA,
- COLlMAJIbHBIE aCIIEKTHl OHMOJIOIMHU YeJIOBEKA;

- OCHOBHBIC ITOJIOKCHUA OKOJIOT'MH YCJIOBCKA.

yMeThb:

- TPaMOTHO BOCTIPUHMMATH TEOPETUUECKUE U MPAKTHUYECKHUE MTPOOIJIEMBI, CBSI3aHHBIE ¢ OMOJIOTHEN
U DKOJOTMEH, B TOM 4YHMCI€ — 3JI0pOBbS YEJIOBEKA, OXPAHbI IPUPOJBI, IPEOJOICHUS
HKOJIOTHYECKOT O KPU3HUCa;

- HCII0JIb30BAaTh IOJy4YEHHBIE 3HAHUS HA IPAKTUKE;
- OTCTauBaTh CBOXO TOUKY 3pEHUS;

- OIICHMBATh TOCIEACTBHS CBOCH JEATSIBHOCTH IO OTHONICHHIO K OKPYXAIoIIeH cpene u
CcOOCTBEHHOMY 3/I0POBBIO;

- HCIIOJIb30BAaThb 3HAHUA CTPOCHUSA H (I)YHKI_[I/II;'I 6I/IOMOJ'ICKYJ'I KIICTKH OJI1 IIOHHMMAaHHA
q)HSI/IOJ'IOFI/ILICCKI/IX H IaTOJIOTHYCCKUX ITPOLECCOB, IIPOTCKAOIUX B KIICTKE;

- 0XapaKTepU30BaTh OPraHOMIbI KJIETKH U UX POJIb B OCYIIECTBICHUH KU3HEIEATEIbHOCTH KIIETKU
JUISL IOAJIEp>KaHUsl ONITUMAJIbHOW perynsunu GyHKIUN KIETKHY;

- Ha OCHOBE 3HAHUS 3TAlOB CHHTE3a Oeinka W (aKTOPOB, OOYCIIOBJIMBAIOIIMX €r0, yYMETh
peryarpoBaTh MEXaHU3MBI JOJITOCPOYHOM aTanTauy KISTKH; peIaTh 3a/1a4d 10 MOJICKYIISIpHOU
OMOJIOTHH;

- OOBSICHUTHh 3aKOHOMEPHOCTU CTPYKTYPHO-(YHKIIMOHAIBHBIX B3aUMOCBSA3€H B KJIIETKAX U YMETh
IIOJIB30BaThCS STUMH 3HAHUSMU JUIsI BMELIATENIbCTBA B IIPOLIECC MTOBPEXKICHUS KIIETKH;

- IIOJIB30BATHCA MOHATHUAMU TOMCOCTA3a, adallTallud B IPUMCHCHUN K KOHKPETHBIM KNU3HCHHBIM
CUTYyallusIM,

- ONPCACIIATDb MYTU PETYIAINU ACATCIIBHOCTU KIICTKU U YIIPABJIATD STOM JACATCIIbHOCTBIO,

- YCTAaHOBUTH NPUHOUIIUATIBHBIC pa3jiniuusa MCXKIY MHUTO30M U MEH030M AJI1 TIOHUMaHHuA pPOJIr
9TUX IMTPOLECCCOB B 3BOJIIOILUHA;

- HCIIOJIb30BAaTh 3HAHUI SaKOHOMCpHOCTCﬁ HaCJICAJOBAaHUs, YCTAaHOBJICHHBLIC F.MCH,Z[C.HCM, JUISL
peICHUS TCHCTUYCCKUX 3a/1a4,

- CaMOCTOSITEIPHO paboTaTh C JUTEPATYpPOM IO OWOJOTHM, a TaKXkKe C ydyeOHOH, y4eOHO-
METOJMYECKON U CIPAaBOYHOM JIUTEPATYPOI MO MEAUKO-OMOIOTUYECKUM IIPEIMETaM;



- peliaTh CHUTYal[MOHHBIE 3aJladyd W TECTOBbIE 3aJaHus A (GOPMUPOBAHUS IBPUCTUYECKOTO
MBIIUICHHUS,

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

- 00001IaTh W OCMBICIMBATh JTaHHBIC PA3JIMYHBIX MEAUIIMHCKHUX, (papMalleBTUYECKUX HAYK H
0011e0MOJIOTMYECKUX TMO3HMIMK 11T TOro, 4TOOBI B JajbHEUIEM peIIaTh OHOJIOTHYECKUE
po0JIEMbI METOJJAMHU aHAJIU3A.

BJIAETh:
- METOJIaMU PEIICHHS KOJIOTMYECKUX MPooIieM;
- HaBBIKaMU Pa0OTHI C TUTEPATYPHBIMU UCTOYHUKAMU;

- TMPEACTABIATh PE3yJbTaThl COOCTBEHHOW MACATEIBPHOCTH C MCIOJB30BAaHUEM COBPEMEHHBIX
CPEICTB, OpPUEHTHPYSICh HA MOTPEOHOCTH ayJUTOPUU, B TOM uucie B (OpME OTYETOB,
MIPE3CHTAIINM, TIOKJI/I0B;

- CIIOCOOHOCTBIO TPOBEIEHUS AKCIEPUMEHTAIBHBIX HCCIEIOBAaHUM, BBIOJHEHUS MPOCKTOB U
3a/laHuil 110 TeMaTHKe pa3padaTbIBa€MON Hay4yHOU NpoOIeMBbl;

- OMOJIOTHYECKON TEPMHHOJIOTHEH;

- TIOHMMaHUEM 3aKOHOMEPHOCTEM IKM3HEAEATEIbHOCTH OpraHu3Ma YeJOBEKa, CBS3bIBATh
(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 HAIIPABJICHUEC: ONIPCACIICHUC, pa3aCJIbl, OCHOBHBIC ITIOHATUA.

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

JANHaMHUKa (3BOJ'IIOI_II/IH). BBenenue B 3KOJIOTHIO YEI0BEKA.

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

OO11ast xapakTepuCcTHKa 0OMeHa BEeIEeCTB. ACCUMMIIALMS, AUCCUMMIIALMS. DOTO- M XEMOCUHTE3.
OcobenHoctu MeTabonm3Ma a’poboB U aHa’poOoB. CTaTuN IHEPTETHUECKOr0 OOMEHA B KIIETKE.
Bunsl  Opoxenus. I'nmkonmus3. DHepretnueckas 3((EKTUBHOCTh IPOLECCOB OpOXKEHHUS.
Mutoxonapun. CBs3b CTPYKTYpHI M pyHKIMH. KieTouHoe npIxaHue.

3. Tlapa3zutnueckuie >KUBOTHBIE — BO30YIUTENH O0Ie3HEH YeIOBEeKa.

OcHoBbl mapazuroniorud. JKuBoil opranu3Mm Kak cpena oOutaHus napa3utoB. OcoOeHHOCTH
OMOJIOTHH pa3HbIX TPy napa3utoB. [lapazutusm kak GopMa OMOTHYECKHUX CBSI3EH.

4. BeeneHue B Kypc OMOJIOTHH.



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

5. BuytpenHss cpena. OCHOBbI MMMYHUTETA.

BHyTpeHHss cpela 4esoBeKa: NOHATHE, KOMIIOHEHTHI, CBOMCTBA. [IpuHIMNIBI nogaepxKaHus
IIOCTOSIHCTBA BHYTpeHHeW cpezbl. KpoBb, muMda U MexKiIeTouHas KUAKOCTh — KOMIIOHEHTbI
BHYTPEHHEH Cpelbpl OpraHu3Ma 4YelloBeKa. B3auMocBA3b LUPKYIUPYIOIUX JKUIKOCTEH
BHyTpeHHel cpenbl. I'omeocta3 M romeokuHe3. bapbepHble (QyHKUIUM  OpraHusma.
['ncToremaruueckue 6apbephl; UX CTPOCHUE M PYHKUIMHU. IMMYHUTET KaK COCTOSIHUE OpTaHU3Ma
(ciermdrueckuii M Hecneuu(PUUECKU, KICTOYHBI M TyMOpaJIbHBIN). 3alIUTHBIC (YHKIUU
kpoBu. I'emocras. Ummynodusmnonorus yenoeka. Opranbl MMMYHHOU cuctembl. IMMyHHBIE
npoueccsl. I'pynmsl kpoBu. HeliporymopanbsHas peryisuus IMMYHUTETA.

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

OyHKIHMOHATIbHASA CUCTEMA MOLIAECPKAHUSA OCMOTHYECKOIO JABJICHMS ILIa3Mbl KpoBU. BoaHo-
coneBoil OanmaHc. Okckpeuus. CTpoeHHE OpPraHoB MO4YeoOpa3oBaHMsS M BBIBEJCHHUS MOYH.
[Tpomieccer oOpazoBanust Mouu, ux perymsnusa. OueHka aesTenbHOCTH moudek. OOpa3oBaHue U
BbIICNICHHE N0Ta. DyHKIMOHANIBHAA CHCTEMA MOAJIEPKaHUS OCMOTHYECKOTO JABJICHUS IIJIa3Mbl
kpoBu. CTpoeHHE MOJOBOW CHUCTEMBI, IIOJIOBOE IMOBEAEHHE uenaoBeka. OHTOreHe3 4YesoBeKa:
Mopdo-(yHKIMOHATIBHBIE KPUTEPUH NEpUOIU3alK. PenponyKkTuBHas (QYHKIUS YellOBeKa -
OCOOCHHOCTH y MY)XYMH W JKEHIIMH. MeHcTpyasibHbI UK. OBymsanus. OIuiogoTBOpEHUE.
PU3HOIOTNYECKHE OCHOBBI KOHTPALICTILINH.

7. JleneHue KIETOK.

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

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

ABTOTpO(HBIE U TeTepoTpodHble KiIeTKH. OCOOeHHOCTH OOMEHa BEIIECTB M SHEPrHMH B
pacTuTenbHON KieTke. XyopomiaacTbl. CBs3b CTPYKTYpbl U (GyHKIMHU. DOTOCUHTE3: CBETOBAs U
temHoBas ¢a3bl (C3-, C4-, CAM —tunsl poTocuHTe3a). XeMOCHHTE3 Ha MpUMepe OakTepHil.
B3anMoCBsI3b MPOLIECCOB SHEPTeTUYECKOI0 U IUIACTUYECKOr0 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 CTAPUYCCKOI0 OPraHu3MoB, IPCAOIPECACTIAIONNEC TAKTUKY NIPUMCHCHUS JICKApPCTB.

10. OcHOBBI reHETUKH YeioBeka. HaciencrseHnbie 3a00JIEBaHMS.

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

11. OCHOBEI TCHETHKH. HacnencTteeHHas H3MEHUYMBOCTb.



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

12. OCHOBBI 3BOJIIOLITUOHHOTO YUEHHUS.

TeOpI/II/I BO3HUKHOBEHHUS XH3HHM Ha 3eMiie. buoxmmmudeckas TEOpHs SBOJJIIOIHU. I'nnoTe3sl
IMPOUCXOKACHUA SYKapHOTquCKOﬁ KiaeTkn. I['mmoTe3sl IMPOUCXOXKACHNUSA MHOI'OKJIECTOYHBIX
OpPraHnu3MoB. 33KOHOMepHOCTI/I B3aNUMOCBA3U OpraHnu3Ma U CpcAbl C MO3HULUKU aﬂeKBaTHOﬁ u
HeaﬂeKBaTHOﬁ p€aKkuuu opraHusma.

13. OCHOBBI 3HJOKPUHOJIOTHH.

['ymopanbHasi perynsius MnpoueccoB >kusHenesTenbHocTu. Kimaccudukanus Ouonoruyecku
aKTUBHBIX BelecTB. ['opMoHanbHas perynsuus gusnonorndeckux ¢pynkuuit. Knaccuduxanus u
MeTabo0IM3M FTOPMOHOB, KJIETOYHBIE U CUCTEMHbIE MEXaHU3MbI UX JIeHCcTBUS. JKene3bl BHyTpeHHEN
cekpenuu. BHexene3ucTeie ropMOHNpoAyLUpYyIolue KieTku. [loHsTHEe O ’Kene3ax BHEIIHEH,
BHYTpPEHHEH U CMelIaHHo# cekpeunu. ['opMoHanbHas perynsuus GU3HoIorudeckux (GpyHKIUH.
MexaHu3Mbl AEUCTBUSI U PETYIISLUS BbIIEICHIS TOPMOHOB

14. IIumeBapuTenbHas CUCTEMA.

[IumeBapenue uenoBeka. CTpOEHHE OPraHOB NHULIEBAPUTENBHOrO TpakTa. (OCHOBBI 3Tallbl
nunieBapeHus. HepBHas v rymopanbHas peryislus MUIIEBapeHUs. Teopuu BO3HUKHOBEHUS
yyBCcTBa Tosiofa. l'onox u HaceliieHne. MoTopHas (QYHKIMS KeIyJI0YHO-KUIIEYHOTO TpaKTa
(OKKT). Cekpeuusi depmentoB. [Ipeobpasoanue nwumieBbix BemecTB B JXKT. Cekpeuus u
BCAChIBaHME B MUILEBAPUTEILHOM TpakTe. Perynsaus numeBapenus. @yHKIMOHAIbHAS CHCTEMA
MOJJIEP>KaHUS ONITUMAIBHOTO YPOBHS MUTATEIbHBIX BEIIECTB.

15. IlonsiTe 0 MeauaTOpax U MOAYNIATOpax. Buabl MenuaTopoB, pelenTopbl K HUM, UX 3(PPEKTHI.
Hapymenust pyHKIMOHUPOBaHUS MEAUATOPHBIX CUCTEM.

Menuaropsl, MOLYJIATOPEI U PELIENITOPHI HEPBHOW CHCTEMBL. Buabl MeauaTopoB, pelenTopsl K
HUM, uX 3¢ dexTsl. Hapyienus GyHKINOHUPOBAHUS MEUATOPHBIX CUCTEM.

16. HpOBe,[[eHI/Ie B036Y)K)16HI/I$I 0 HCPBHBIM BOJIOKHAM. Tumnel CHHAIICOB. HpOBO)ISIIJ_II/Ie
MCKKJICTOYHBIC KOHTAKTEI.

[Torennman neiictus. [IpoBenenne Bo30yKIeHHUS IO HEPBHOMY BOJIOKHY U HEPBHOMY CTBOITY.
OcoOeHHOCTH (PU3MOJIOTUYECKUX CBOWCTB U (PYHKIMOHUPOBAaHUS BO30YIUMBIX KIIETOK.
Cunantuyeckas repenada Bo3OyxaeHus. [IpoBozsiue MeKKIETOUHbIe KOHTAKThl. KierouHsle
MexaHu3Mbl TOpMokeHus. [lonnepkanume mnoteHuumana mnokos. Ilpomecc BO3OYXaeHUs.
IToTenuuman neucTBus.

17. Pa3MHOXk€EHHE OPTaHU3MOB.

Pa3mHOXeHHE KUBBIX OpraHu3MoB. Tumbl pasmHoxkeHHs. Kierounsii nuki. OcobGeHHOCTH
MIOJIOBOTO U OECTION0ro pa3MHOKEHUS.



18. Perynsaumsi comarnueckux GyHKIIUN denoBeka. HepBHast perymsiys BereTaTuBHBIX (DYHKITHI
YeJI0BEKa.

[TpuHIHIBl PabOTHI IIEHTPAIBHONH HEPBHOW CHUCTEMBI. ABTOHOMHAs (BereTaTHBHAs) HEPBHAs
cucreMa (AHC). CumnaTuyeckuii, mapacuMnaTuyeckuii, Mmeracumnaruueckuit ornenst AHC.

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

Cepaue 4enoBeka: CTPOEHHE, OCHOBBI (DYHKIMOHAIBHON aKTHBHOCTH, PETYJSAIHS pPaOOTHI
CaoticTBa cepaedHoil MbIbl. Cepaeunbiii UK. MeTosl uccienoBanus cepana. [lonsrue o0
OKTI'. KpoBeHocHBIE cocynbl uenoBeKa: MOpP(GOJIOTHYECKUNH W (DYHKIIMOHAIBHBIA MPUHIUIIBL
KjIaccupukanum, crpoeHne, (yHKuuu. TOHYC KPOBEHOCHBIX COCYJOB: IOHSTHE, HEpBHBIE U
ryMOpaJIbHbIe MEXaHU3MbI perysanuud. OCoOEHHOCTH KPOBOTOKA B pa3HBIX OpraHax 4eloBeKa.
I'emonnuamuka  yemoseka. IIpomeccsl  MUKpouMpKyssauuud.  Meroasl  HcciaeqOBaHUs
KpOBOOOpaIieHus

20. CtpoeHue M XUMHUSI KIETKU.

Hctopuss co3gaHusi W OCHOBHbBIE IIOJIOKEHHS KJIETOYHOW Teopuu. CpaBHUTEIbHAs
XapaKTEPUCTHKA PA3TUYHBIX THUIOB KJIeTOK. CTpoeHue u QyHKIMH opraesut. Poib opraHmdeckux
¥ HEOPraHWYEeCKHX BemecTB B KieTke. [lonsatue o romeocraze CTpykTypa U QyHKIUH OEIKOB,
YTJIEBOJOB, )KUPOB, HYKJIEMHOBBIX KHCIIOT.

21. Ctpoenue 1 QyHKIIMOHUPOBAHUE HEPBHOM CHCTEMBI.

Crpoenne HepBHOI cucTteMbl. HepBHas perymsanus (pu3noiornyeckux mpoueccoB u GyHKIUH.
Heiipon kak cTpykrypHas W (yHKIHOHAIbHAs €IMHMLIA HEPBHOH cucTeMbl. HelpoHbl u
rdanbHble  KIeTKu. lleHTpanbHbIE W nepudepuueckuili  OTAENbl HEPBHOW  CHUCTEMBI.
QyHKIHUOHAIBHBIE CUCTEMBI OpraHn3mMa. Meauaropsl M PELENTOpPbl HEPBHOM CHCTEMBI.
Perynsuus comatnueckux (yHkuuid uenoBeka. HepBHas perynsuusi BereTaTUBHBIX (DyHKUMIN
yenoBeka. CTpoeHue 1 NpUHIUIBI pa00THl aBTOHOMHOM (BEreTaTUBHOM) HEPBHON CUCTEMBI.

22. Ctpoenue sapa.

Crpykrypa JJHK. Xpomatun. Cunte3 Oenka. [IpuHIun u 3tansl nepegadynd HacjaeICTBEHHOM
uH(pOpMaliU B MOKOJIEHUSIX OpraHn3MoB. Peanusanus HacnencTseHHoi nuadopmanuu. CBoiicTBa
TFeHETU4ECKOro koja. OCHOBHBIE ATallbl OMOCHHTE3a OeKa.

23. CTpyKTypHBI€ KOMIIOHEHTHI KJIETOK U UX (YHKLIUH.

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

24. Txanu yenoBeka. DNeKTpoGU3NOIOTUS: TPUPOIA MOTEHIMANIa TOKOsI, TOTEHIIMaNa JeHCTBUS.

Mopdonoruueckue OCHOBBI KM3HEAEATETLHOCTH uejoBeka. Kiaccudukanus CTPYKTyp
opraHu3ma. YpPOBHU CTPYKTYpPHOW OpraHU3allMKi OopraHu3Mma uenoBeka. CTpOoeHHE U OCHOBHbBIE
GYHKIIMM KIETOK W TKaHed. basucHble (u3MONOTHYECKHEe MPoLecchl KIeTOK. OcoOeHHOCTH
(U3HONIOTHYECKUX CBOMCTB BO30YIUMBIX KJIETOK. MEXKKIETOYHbIE KOHTAKThl. TKaHU U OpraHblI.
Cexkpenust KJIETOK.

25. ®U3HOJIOTHSA CKEJIETHBIX MBIIIIIIL.

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



26. Yenosek u 6uocdepa.
Yyenne o Onocdepe: onpeseieHue ¥ OCHOBHBIC KOHIIETIIMHA OMoc(ephbl; OCHOBHBIC TIOHSATHS;

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



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHBIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

buodusuka

Heab AMCHUNIMHBI:

- OCBOCHHUE CTYJICHTaMHU OCHOB OMO(M3MKH — HAyKH O HamboJiee MPOCThIX M (QyHIAMEHTAIBHBIX
B3aUMO/JICHCTBHSAX, JISKAIIUX B OCHOBE OMOJIOTHUECKUX MPOIIECCOB.

3agauu AMCHUIINHBIL:

- popmupoBaHre 0a30BBIX MOHATHI 00 OCOOCHHOCTSAX CTPOCHUS U YCIOBUSIX (PYHKIIMOHUPOBAHUS
OMOIOTMYECKHUX MOJIEKYII;

- 06yquHe CTYACHTOB IPUHOUIIAM IIOCTPOCHHUA TCOPECTUUYCCKUX MOHeHeﬁ pu H3Yy4YCHUU
MEXaHU3MOB OHOIOTMYECKUX mponeccoB, MU3y4YCHUC IPUHIUIIOB PEryjlannun OMOJOrHYECKUX
MponecCcoOB Ha PA3JIMYHOM YPOBHE OpraHu3aliuu (MOHGKyanHOM, KJICTOYHOM, HOHYHHHI/IOHHOM);

- O03HAKOMJICHME C COBPEMEHHBIMH OJKCICPUMEHTAIBHBIMUA I[OJXOJAaMH W METOJUKaMHU
Onou3MIeCcKuX MUCCIICAOBAHUN.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIUECs T0JIKHbBI

3HATh:

- MECTO U POJIb OOLIMX BOIPOCOB HAYKH B HAYYHBIX UCCIIETOBAHMSIX;

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

- 0 B3aMMOCBSI35X U (PyHIAMEHTAJIbHOM €IMHCTBE €CTECTBEHHBIX HayK;

- IPUHLUIBI OPraHU3aMK OMOJIOTUYECKUX CUCTEM U PEryJIsLuu OMOOTHYECKUX MPOLIECCOB;

- 3HaTb OCHOBHbIE (PM3UKO-XMMHUYECKUX OCHOBBI ()YHKIIMOHUPOBAHMSI OMOJOTUYECKUX CHUCTEM
BCEX YPOBHEH OpraHH3aluu;

- 0COOGHHOCTH IOCTaHOBKU Hp06J'IeM TCOPCTUUCCKOTO U SKCIICPUMCHTAJIBHOI'O HCCICAOBAHUA
(I)YH,Z[E[MCHTEUIBHBIX OMOJIOrHYECKHX IMponecCcoB U SIBIICHUI METOJaMU 6I/IO(I)I/I3I/IKI/I;

- BO3MOXKHOCTH U TpaHHULbI O€30MacHOCTH MPUMEHEHUs pe3yNbTaToB (yHIaMEHTAIbHbBIX
O61o(pU3NUECKUX UCCIEAOBAHUN B MPUIIOKEHUAX (OMOTEXHOIOTHUSX).

yMeThb:



- 9(QexTUBHO HCMONB30BaTh HAa MPAKTUKE TEOPETUYECKHE KOMIIOHEHThl HAyKU: IOHSTHS,
CYXKJICHHUSI, YMO3aKJIIOUEHUSI, 3aKOHBI;

- IPEICTaBUTh IAHOPAMy YHUBEPCAIbHBIX METOAOB U 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHMS;
- paboTaTh Ha COBPEMEHHOM HKCIIEPUMEHTAIBHOM 000pYy10BaHUH;

- abcTparupoBaThCs OT HECYIIECTBEHHBIX BIUSHHUNA MIPH MOJACIMPOBAHUYU PEANTBHBIX (PU3NIECKUX
CUTyalui;

- INTAHUPOBATH OIITUMAJIBHOC IIPOBCACHUE SKCIICPUMEHTA.

BJIA/IETh:
- IUTAaHUPOBAHHUEM, TIOCTAHOBKOM U 00pabOTKOH pe3ynbTaToB OMO(U3NIECKOTI0 IKCIIEPUMEHTA;
- HAy4HOW KapTUHOW MHpA;

- HaBBIKAMH CaMOCTOSITCJIbHOM pabOThl B J1a00paTOpUy Ha COBPEMEHHOM 3KCIICPUMEHTAIBHOM
000py0BaHUY;

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

TeMbI U pa3jeiibl Kypca:
1. buodusuka GpoToOHONTOTNIECKUX TPOLIECCOB.

B3aumopeiicTBue KBAaHTOB € MOJIEKYJaMU. ODBOJIIOIUS BOJHOBOTO IMAKETa W PE3YJIbTAThl
dbemTOCeKyHAHOU crieKTpockonuu. [lepBuyHbie POTOXUMHUYECKUE PEAKIIUH.

OcHoBHble cTanuu (HOTOOMOIOTHYECKOTO TMporecca. MexaHu3Mbl (HOTOOHOIOTHYECKUX U
doroxumuueckux craauii. Kunetrnka ¢porodnonornueckux mporeccos.

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

CrpykTypHas opraHu3anus ¥  (QYHKUHMOHUPOBAaHME (POTOCHHTETHUECKUX MeMOpaH.
doTtocuHTeTHYECKAas €nMHUIA. J[Ba THMAa MUIMEHTHBIX CHUCTEM M JBE CBETOBBIC PEAKIHH.
Opranuzanus 1 QyHKIIMOHUpOBaHHE (POTOPEaKIMOHHBIX EHTPOB. [Ipo6iemMbl MEpBUYHOTO aKkTa
¢dorocuHTe3a. NIEKTPOHHO-KOH(OPMAIIMOHHBIE B3auMojeHcTBUs. DPoTOMH(DOPMAIIMOHHBIN
HEPEXO.

Kuneruka u gpusndeckre MexaHU3Mbl IEPEHOCA HTEKTPOHA B AIEKTPOH-TPAHCIIOPTHBIX LEMIX
npu QorocuHTe3e. MexaHU3Mbl CONPSKEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMNA C
TpaHCMEMOpPAaHHBIM MEPEHOCOM POTOHA. MeXaHu3Mbl (OTOMHTUONPOBAHUSI.

OcoOeHHOCTH M MEXaHM3Mbl (OTOIHEPreTUYECKHX peakiuil OakTe-puopoJoNcuHa U
3pUTENBHOIO MUTMEHTA POAOIICHHA.

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



duroxpoM — yHuUBepcalbHas (OTOPELENTOpHAas CHCTEeMa peryjsnuu MeTadoau3Ma
pacteHuii. MoJieKyJIsipHbIe CBOMCTBA U CIIEKTPaJIbHbIE XapaKTEPUCTUKU (UTOXpomMa. MexaHusm
oOpartumoii poTokoHBepcuu AByX GopMm ¢utoxpoma. [Tonarue o GOoTOXpOMHBIX MOJIEKyJIaX H
¢doToxpoMHOM MexaHH3Me (HOTOAKTUBAIIMU (DEPMEHTOB.

DoTOXMMHUYECKUE peakluu B Oelkax, JMNuAaxX W HyKIeuHoBbIX kucinotax. JIHK kak
OCHOBHAasi BHYTPUKJIETOYHAs MHUIIEHb MpPH JIETAJIBHOM W  MYTareéHHOM  JIeHCTBUU
yinbTpaduoneToBoro cpera. POTOCEHCHOUTU3UPOBAHHBIE M JBYXKBAHTOBBIE PEAKIMH IIpU
noBpexxaeann JIHK. Mexanusmel doTonnHamuueckux mporieccoB. 3ammura JJHK HekoTOphiMU
XUMHUYECKUMH COEIMHEHUSIMHU.

O dexrsr poropenapanuu u dorozammurel. DepMEHTATUBHBIA XapaKTep U MOJICKYJISPHBIHI
MexaHu3M (otopeakTuBayu. Poib GOTOMHAYIMPOBAHHOTO CHHTE3a OMOJOIMYECKH aKTHBHBIX
coeMHEeHUH B mpouecce Qoro3amuTel. MexaHu3M (OTOCHHEPTeTHUECKUX PpEeaKIuil Mpu
KOMOWHUPOBAHHOM JICHICTBUU Pa3HBIX JIUTMH BOJIH YJIBTPa(HOIETOBOTO CBETA.

2. MonekynsipHasi 6uohusuka.
Makpomorekyiia Kak OCHOBa OpraHu3anuu OuocTpykTyp. IIpocTtpancTBeHHas KOHPUTypanus
6uononaumepoB. CTaTuCTHUECKUI XapakTep KoHGOopMaluu OUOIOIUMEPOB.

YcinoBust cTabUIbHOCTH KOHGUTypanuu MakpoMmoiiekyn. dazoBeie mepexoxabl. [lepexoss
r1o0ymna-kiyook. KoornepaTuBHbie CBOKWCTBA MaKpOMOJIEKYJI. THUIIBI 0OBEMHBIX B3aUMO/ICHCTBHIA
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/I38HI/II/I MaKpOMOJICKYJI, HAAMOJICKYJIIPHBIX CTPYKTYD U 6I/IOMCM6paH.

B3aumonelictBue makpomonekyna c pactBopureneM. CocTostHue BOJbI U TUAPOGOOHBIE
B3aMMOJecTBUs B OnocTpykTypax. Ilepexoibl crinpalib-KiyOoK.

OcCo0eHHOCTH TPOCTPAHCTBEHHOM OpraHU3alMy OETKOB M HYKJICHMHOBBIX KUCIOT. Mozenu
GUOPHILUISIPHBIX U TI00YIISIpHBIX OenkoB, KonnuecTBeHHas CTpyKTypHasi Teopusi Oenka.

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

Jlunamuueckass CTpPyKTypa OJUIONENTHAOB M TJIOOYISPHBIX O€NKOB; KOH(GOpMalMOHHAS
MNOJBUKHOCTb. MeTopl M3y4yeHUs KOH(GOPMAIMOHHOM MOJBMYKHOCTU: H30TOMHBIA OOMEH,
moMuHeclieHTHble MeToabl, OIIP, ramma-pe3onancHas cnektpockonusi, AMP Bbicokoro
paspelieHus, HMMIyJbCcHble MeTonabl AMP, MeTonel MonekynsapHOW IUHAMHUKU. ABTO- H
KPOCCKOPPEISAILMOHHBIE (DYHKIIMM TOPCHOHHBIX YIJIOB M MEXAaTOMHBIX paccTosHui. Kaptsl
yYpOBHEN CBOOOHOMN HEPTUU MENTH/IOB.

Pesynbprarhl HccnenoBaHus KOHGOPMAMOHHONW NMOABMXKHOCTU. OrpaHuueHHast qudQy3us.
Tunsl nBrkeHus B Oenkax. VMepapxusi aMIUIUTYT U BpeMEH pelakcalli KOH(QOPMAIMOHHBIX
nBrkeHui. CBsI3b  XapaKTEpUCTHUK KOHPOPMAIIMOHHOM MOJBMXKHOCTH O€IKOB €  MX
(GyHKIIMOHAJIBHBIMU CBOMCTBaMU. /IlnHAMUKa 3J€KTPOHHO-KOH(POPMAIIMOHHBIX 1epexooB. Poib
BO/Abl B JAMHAMHMKE OenkoB. Poib KOHQOpPMAIMOHHON MOJBMKHOCTH B (DPYHKIHOHHUPOBAHUU
(epMEHTOB U TPAHCHIOPTHBIX OEIKOB.



ONeKTpoHHbIE YpOBHU B Ouononumepax. OCHOBHBIE THIIBI MOJIEKYJIIPHBIX OpOuTaneil u
AIIEKTPOHHBIX COCTOSIHUM, T-3JIEKTPOHBI, dHEprus naenokanuzauuu. Cxema S6moHCKOTO IS
ciokHBIX MoJiekya. [lpunun ®panka - Kongona u 3akonsl ¢uryopecteHuun. JlroMmuHecneHnus
OMOJIOTMYECKH Ba)KHBIX MOJIEKYJ. MeXaHU3Mbl MUTpPALMU DHEPIMM: PE30HAHCHBIH MEXaHM3M,
CUHIVIET-CUHIJICTHBIA M TPUIUIET-TPUILIECTHBIM IIEPEHOCHl, MHrpauus dKcuToHa. IIpupona
THIIEPXPOMHOTO ¥ TUIIOXPOMHOTO 3((EKTOB.

Bo30yxkIeHHbIE COCTOSIHMS H TpaHCOpMalus SHEpruu B OHOCTpyKTypax. llepeHoc
AJNIEKTpOHA B OWOCTpykTypax. PasnmuuHbie Qu3MYeckue MOJIENH IepeHoca JIIEKTPOHA.
TynHenbHbIN D PEKT.

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

CoBpeMeHHbIE TPECTaBICHUS O MeXaHM3MaX (pepMEHTATHMBHOIO KaTaiuza. DJIEKTPOHHO-
KOH(OpMallMOHHBIE B3aUMOJACHUCTBUS B (epMeHT-cyOcTpaTHOM Komiuiekce. Dopmyna ams
KOHCTAHTBI CKOPOCTH 00pa30BaHUsl MHOTOLIEHTPOBOM aKTUBHOM KOH(UTypaIuu.

3. Paguannonnas Ouodusuka.

Obmas ¢Qusnueckas XapaKTepUCTHKA HOHU3HUPYIOIIUX U HEHOHU3HPYIOIIUX H3ITyUYEHUH.
W3nyyeHnss Kak HHCTPYMEHT MCCIEJOBAaHUN CTPYKTYpbl M CBOMCTB Mojekyl. ['amma- u
PEHTI€HOBCKUE  JIy4d. PEHTreHOCTPYKTpHBIM  aHaiu3, JydeBass  YJIbTPAMHKPOMETPUS,
paaraluOHHO-XUMHUYECKUE METOIbI. Y IbTpapuoIeTOBOE U BUIUMOE 3TydeHHsl. CIIeKTPOCKOMuUs
B Y® wu BumuMor oOnactu. JlazepHas CHEKTPOCKOMHS, MCCIECIOBAHUS DJICKTPOHHO-
BpalllaTeIbHBIX CIIEKTPOB, (POTOXMMHUYECKHE METOIbI HcchenoBanus. MudpakpacHoe usnyuenue,
uHppakpacHas crektpockonus. Pammowacrorer: CBY, YBY, BU HY. MuxkpoBosHOBas
criektpockonus, crnekrpockonus OIIP, SAMP, nusnextpuueckass CHEKTPOCKOMUS, METObI
AIEKTPOIPOBOJHOCTH.

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

Crienudurixa nepBUUHBIX ((PU3NYECKUX) MEXAHU3MOB JICHCTBUS PA3IMYHbBIX BUAOB U3ITy4EHHI
Ha Mousiekynbl. Ilormomenue um pasmeH sHepruu. KoneuHslit Ouonormueckuil sddexr npu
JNEHCTBUM MOHM3MPYIOIIMX W HEHOHU3UPYIOUIMX W3IYy4eHHH Ha OHOJIOrMYecKue OOBEKTHl U
CUCTEMBI.

[TepBruHbIe 1 HaYaJIbHbIE OMOJIOTUYECKHE TIPOLECCHI TOTTIONIEHUS SHEPTUH HOHU3UPYIOIIUX
U3IydyeHUul. MeXaHu3Mbl TOIVIOIIEHHUS PEHTTEHOBCKUX M TaMMa-U3JIydyeHUlH, HEUTPOHOB,
3apsOKEHHBIX 4YacTUL. OKCIO3ULUOHHBIE M IIOTJIOLIEHHBIE J03bl W3IydeHUH. EnuHuims
AKTUBHOCTH PaJIMOHYKJIEOTHI0B. EMMHUIIEI 103 HOHU3UPYIOUX N3ITydyeHUu. PakTop N3MEHEHUs
710361 00JTy4eHHsl. 3aBUCHUMOCTb OTHOCHTEIBbHOM OMOJI0rHuecKon 3(PeKTUBHOCTH OT JIMHEHHBIX
NOTEPb SHEPTUU U3NydeHUl. IHIMBHyanbHbIE U CTallMOHAPHBIE TO3UMETPHI.

[Tonstust "manbie" u "Oosbmme" n03bl paguanuu. CTOXAacTUYECKHE U CTAaTUCTHYECKHE
3¢ dEeKThI.

WNuakTtuBanys MOJIEKYJd B pE3yJabTaTe MPSMOTO U HENPSAMOIO JEHCTBUS HOHU3HMPYIOIIUX
u3nydeHuit. JlozoBele 3aBucuMocTH. llpsimoe pelicTBue paguanuu Ha (EpMEHTHI, OCNKH,
HYKJIIEMHOBBIE KHCIIOTBI, JIMIUABI, yrieBoAsl. llepBuuHble mpolecchl, NPUBOASIILINE K
MHAKTHBALIMM MAaKPOMOJIEKYN MpH NpSAMOM JAEHCTBUM pafuauuu. llepBuuHbIE MPOTYKTHI



paguonn3a W JaibHeiInas cyapba OOJyd4eHHBIX MaKpOMOJIEKYJI. PaanodyBCTBHTEILHOCTD
MoutekyJl. Pannonus Boasl U JIMNKUA0B. B3anmoaencTBre pacCTBOPEHHBIX MOJIEKYJ ¢ IPOAYKTaMU
pamuonmsa pactBoputeneid. I ekt [eitna. OOpa3oBanre BO30YKICHHBIX MOJEKYJ, HOHOB U
paaukanoB. KosmuecTBeHHass XapakTEpPUCTHKA HENPSIMOrO JIEWCTBUS pajualuyd B pacTBOpax.
Posnb MOMpHUKaTOPOB B painoiIn3e MOJICKYII.

Pagunanmonnas Ouodusuka kierku. KonuuecTBeHHbIE  XapaKTePUCTHUKU — THOenu
0o0Jy4eHHBIX KJIETOK. PemnpoaykTtuBHas u uHTepdazHas rudenb kieTok. Amnonrto3. [IpuHiun
MOTIa/IaHUsl, KOHIICTILMS MUIICHU. DBOIOMS 3TUX MOHATHI. CTOXaCTUYECKUE MOJIEIH.

OCHOBBI MUKPOJJO3MMETPUN MOHU3UPYIOMNX H3ydeHui. [lepBuunbie pU3nKO-XUMHYECKHE
IIPOLECChl B OOJIy4EHHOM KIJIETKE. AHaJIN3 MEXaHU3MOB JIyYEBOTO IOPAKEHHUS KIETOK. Poib
MOJICKYJISIpHBIX MexaHuzMoB penapaiun JJHK u penmapannoHHBIX (QEepMEHTOB B JIy4eBOM
NOpaXeHUH KJIEeTKH. Ponb TOBpexAeHUs OHOJOTMYECKMX MeMOpaH B  paJMallMOHHBIX
HapyIICHUAX KIeTKU. OKHUCINTENbHbIE IPOLECCHI B JINNNUJAAX U aHTUOKUCIUTEIbHbIE CUCTEMBI,
YYacTBYIOUIME B IEPBUYHBIX OMOPU3NYECKUX U NOCIEAYIOUINX JTYyYEBbIX PEAKIIMSIX.

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

Pamuanuonnas 6nou3mKa CIOXKHBIX CHCTeM. BpeMeHHbIe u 030BbIe 3(PPEKTHI pauaIiu.
CpaBHUTENIBHAS PAIMOTYBCTBUTEIIBHOCTH OMOJIOTHUECKUX OOBEKTOB U CUCTEM. JleiicTBHE MaIbIX
1103 ¥ XpoHudeckoro obmyueHusi. OTnajaeHHble MOCIeICTBUS MaJbIX 103 PalMallii Ha OPraHU3M.
Oco0eHHOCTH JEHCTBHS BHEIIHEr0 U MHKOPIOPUPOBAHHOTO, OOIIEro U JIOKAIbHOTO, OCTPOTO U
XPOHUYECKOT0, OTHOKPATHOTO M MHOTOKPATHOTO OOIy4eHUSI.

4. Teopernueckasi Onopu3uKa.

OcHOBHBIE OCOOEGHHOCTHM KHUHETHKHA OHMOJIOTMYECKHX TpoieccoB. OnucaHue ITUHAMHKH
OHMOJIOTMYECKHX MPOIIECCOB Ha S3bIKE XUMUYECKOH KMHETUKU. MaTeMaTHYeCKUue MOICIH. 3a1auun
MaTeMaTHYECKOT0  MOJEIMpPOBaHUs B Owoyormu. OOmMEe NPHHIUIBI  TOCTPOCHUS
MaTeMaTHYECKUX MOJIeIel OnOoIornueckux cucteM. [IoHATHE aIeKBaTHOCTH MOJICITH PEaTbHOMY
00BEKTY.

JluHamuueckre Mojieau OMOJIOrMYECKUX MpolieccoB. JINHENHbIE U HEJIMHENHbIE MPOIECCHI.
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 MecTta" B OHOJOrMUYECKHMX CHUCTEMax.
VYpasnsroomuye napaMmerpsl. beIcTpblie U MENTIEHHBIE 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‘IPIBOCTL. HpI/IMCpBI.



[IpeacraBnenuss O NPOCTPAHCTBEHHO-HEOJHOPOAHBIX  CTAlMOHAPHBIX  COCTOSIHUSX
(TMCCUTIaTUBHBIX CTPYKTYPAX) U YCIOBHUSIX UX 00pa30BaHUs.

Kunernka ¢epMeHTaTuBHBIX mporeccoB. OCOOEHHOCTH MEXaHU3MOB (EpMEHTATUBHBIX
peakuuii. [lousitue o pusnke hepMEHTATUBHOTO KaTaju3a.

Kunetnka  mpoctedimmx  (QEepMEHTAaTHBHBIX  peakmuil.  YCIOBUS  peau3aluH
CTallMOHAPHOCTU. YpaBHeHHe Muxasnuca-MeHnrteH. Bnusnue MoaudukaTopoB Ha KHUHETUKY
(bepMEHTAaTUBHBIX PEAKIIHIA.

[Ipumenenne Metoma rpadoB  Ans  HMCCICNOBAaHMS  CTAl[MOHAPHOW  KUHETHKHU
(depmenTaTuBHBIX peakuuii. OOmUe NPUHIUNBI aHanu3a 0oJjiee CIOXKHBIX (PEPMEHTATUBHBIX
peaKuui.

Knaccudukanus repmoguHamudeckux cucteM. [lepBblit 1 BTOpoii 3aKOHBI TEPMOIUHAMUKI
B Ouonoruu. TemmoeMKocTh M CKMMAeMOCTbh OENKOBBIX TIJI0Oyn. Pacuersl sHepreTHueckux
3¢ dexToB peaknuil B OHOJIOTMYECKUX CHUCTEMaX. XapaKTepuCTHUecKHe (YHKIMH U HX
UCIIOJIb30BaHUE B aHAIM3€ OMOJOTUYECKUX MTPOIECCOB.

N3menenne  sHTponmuMM B OTKpBITBIX  cucreMax.  Iloctymar  IlpuroxuHa.
TepMoaMHaMUYECKUE YCIOBHSI OCYILIECTBICHUS CTAllMOHAPHOTO COCTOSAHMS. CBS3b MeEXay
BEJIMYMHAMU XUMHYECKOT0 CPOACTBA M CKOPOCTAMU peakuui. TepMOguHaMUYeCKOe CONPSIKEHNE
peaKIyii 1 TerIoBbie 3PPEKTH B ONOIOTHIECKUX CUCTEMAX.

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

[IpumeneHue JnMHEMHOM TepMOAMHAMHUKM B  Ouonoruu. TepmoauHamuueckue
XapaKTEPUCTUKU MOJICKYJISIPHO-IHEPTETUUECKUX TPOoIeccoB B Ouocucremax. Henunelnas
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 OMOJIOTMUECKUX CHCTEM pa3sHOTO YpPOBHA
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 BosnedictBuil. Crnabble (poHoBble) BozneicTBus. Kocmuueckue u
MepUOIUYECKHe BO3JeHCTBUS. EcTecTBeHHBIN pagualimoHHBIA (OH M YPOBEHBb pajJioHa B Cpee.
[IpobGnema 030HOBOW ABIPEL. DM-HU3TydeHUST KOCMUYECKHX U 3€MHBIX UCTOYHHKOB. MarHUTHbBIE
nosst CoiHIa, 3Be3, TaJakTHK U Apyrux o0bekToB Beenennoit. [{ukiasr ComHeyHON aKTUBHOCTH,
ux BiausiHUE Ha 3emito.  CBeT u GMopuUTMBL. brojoruueckue 4achl.



HelictBue ontuyeckoro wuznydeHus. DorocuHte3 B Mope. [IpuyumHBl JTUMUTHUPOBAHUS
nepBUYHON mnpoxykuuu. PorounHrnOupoBanue u QotomecTpykuus. Poroperynsinus pocra
pactenusa. OnTHYeCKHe CBOMCTBA JIMCTHEB BHICIINX PACTEHUM U CIIEKTPAJIbHBIE METO/BI OLEHKU
(YHKIMOHAIBHOTO COCTOSHUS (POTOCHHTETUYECKOTO arnapara.

Heiicteue Y®-uznydenus. MonekynsapHble MexaHusMmbl (otomnoBpexacHus JIHK mpu
JnerctBud Y@ u3ilydeHus 3K0Jorudeckoro nauanazona. Knerounsie cucremsl penapamuu JJHK.
®dotonoBpexacHue U (OTOPEAKTHBAIUMS MHUKPOOPraHU3MoB. KoMOMHUpOBaHHOE JCHCTBUE
W3JIYYCHHUS Pa3HbIX IJIMH BOJH Ha KIeTKy. DepMeHTaTUBHAs peakTUBalUs. MOJEKyJIsSpHbIE
MEXaHU3MBI JeHCTBUS (POTONTHA3ZHI.

OkucnutenbHbll  cTpecc. MONEeKyNIsipHbIE  MEXaHU3Mbl  MOBPEXKAIOIIETO  JICUCTBUS
kucinopona. Ilyrm cBeToBOM M TEMHOBOM aKTMBAUMHU MOJIEKYJSIPHOTO  KHCJIOpOAA.
DepMeHTAaTUBHBIE U HEpEepMEHTATUBHBIE peakiuu. Poib cBOOOIHO-palMKaIbHBIX PEaKIHid U
CHUHIVIETHOIO KHCIOpoAa. MeToabl M3y4eHHUs OKMCIHTEIBHBIX IECTPYKTHBHBIX IIPOLIECCOB B
OMOJIOTUYECKUX CUCTEMaX. [Tpupoansie  ¢oToceHCHOMTHM3aTOPEl  (HOTOAECTPYKTUBHBIX
nporeccoB. [ToBpexxaeHust pacTeHU MpU ACUCTBUH T'epOMLIUIOB, 3arpsi3HUTENCH aTMOCQEpHI,
TOKCUYECKHX BEILECTB, 3a00JIEBaHUSIX. @arouuTo3 M CBEPXYYBCTBUTEIBHOCTH B CBS3U C
MMMYHHUTETOM >KMBOTHBIX M pACTUTEIbHBIX OpraHu3moB. CTapeHHe pacTeHUH, IPOIYKTbI
Jlerpajaliy JUIUI0B U IMTMEHTOB.

MosekyssipHbIe MEXaHU3MbI aJalTallid )KUBBIX OPraHU3MOB K AKCTpEMalIbHBIM (hakTopam
BHEIIIHEH cpeibl (TeMIiepaTypam, OCBEIICHHUIO, 3aCOJICHUIO, ICHCTBUIO KCEHOOMOTHUKOB, THITOKCHH
Y TUTIICPOKCHH ).

Ouenka cocrtosHud cpeabl ooOurtanud. [lpenenbHO  JONyCTUMBIE  KOHLEHTpAUUU U
OouorectupoBanue. Mertojonorus OuorectupoBanus. JlucraHuuonnsle MeTo bl IlpakTueckoe
UCII0JIb30BaHNE OMOTECTUPOBAHMS JIJIsl OLIEHKU KayecTBa CPE/Ibl.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

Buoxumus

Heab AMCHUNIMHBI:

- OOyd4duThb CTYJEHTOB OCHOBaM CTaTHYECKOW U JIMHAMHYECKOM OWUOXUMUH, JaThb UM
IPEeCTaBICHUE O MEXaHU3MaX PETYISIIUNA MeTa0oIM3Ma.

3agauu AMCHUIINHBIL:

- (¢opMupoBaHHE OOIIMX MPEICTABIEHUN O CTPYKTYpPE OCHOBHBIX OMOJIOTMYECKHUX MUKpO- U
MaKpOMOJIEKYJI (AMUHOKHUCIIOT, MOHOHYKJIEOTU OB, JIMIIU/IOB, YIJIE€BOI0OB OEJIKOB U HYKJIEUHOBBIX
KHCJIOT), @ TaKXKe 0 PYHKIUAX ITUX COCTUHEHUN;

- IpHOOpETEeHNE 3HAHUN 0 MEXaHU3MaX PEryJsluu MeTabOoINYECKUX MPOILIECCOB;

- TTOJIyYCHHUE TIPEICTABICHUI 00 OCHOBHBIX METOIaX OMOXUMHUYECKIX HUCCIICIOBAHMIA,

- IpuoOpeTeHre 3HaHui 00 OcHOBaX (hepPMEHTATUBHOTO KaTalK3a;

- hopMUpOBaHUE MPEACTABICHUH O MIPUHIIUIIAX MIEPEIau CUTHAJIOB BHYTPH KJIETKHU M OPTaHU3Ma;

- npuoOpeTeHre Yy4allMMHCS TPEeACTaBICHU 00 OCHOBHBIX O00JIACTAX TNPUMEHEHHS
OMOXMMHYECKHUX 3HAHUM.

ITepedyens miIaHMPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare oCBOCHUS AUCITUTUTMHBI 00YJarONTUeCs JOMKHBI

3HATh:

- IpeaMeT OMOXHMMHUIO M COBPEMEHHbIE KOHIIETIIUU 3TOH HAYKH;

- CTPYKTYpHbIE OCOOEHHOCTH OCHOBHBIX KJIACCOB OHMOJIOTMUECKH BaXXHBIX COCAMHEHUIN
(aMHUHOKHUCIIOTHI, OEITKH, MOHOHYKJIEOTH/IbI, HYKJIEMHOBBIE KUCIIOTHI, YTIIEBOIbI U JTUTTU/IBI);

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

- OCHOBBI (pepMEHTAaTHBHOIO KaTallh3a, IpeumyliecTBa (EpPMEHTAaTUBHOTO Karaiu3a IIo
CPaBHEHHUIO C XUMHUYECKHM;

- CTPYKTYPY OCHOBHBIX KO()EPMEHTOB U UX (PYHKITUH;

- OCHOBHBIE CIIOCOOBI 3amacaHus SHCPIUU B OMOJIOTHYECKUX CHUCTEMaAX,



- OCHOBHbBIC TYTH 3HEPreTHYECKOr0 OOMEHA: TITUKOJIHM3, OKHCIUTEILHOE JeKapOOKCHIMPOBAHHE
nupyBara,  O€Ta-OKHCIEHHE  JKUPHBIX  KHCIIOT,  CyOCTpaTHO€ M  OKHCIUTEIbHOE
docdopmmpoBanue;

- OCHOBHBIE ITyTH aHA0O0JIM3Ma: CUHTE3 JIUMHJIOB, YTIIEBOIOB, OCITKOB U HYKJICMHOBBIX KUCJIOT;
- CBSI3b MEXK/y SHEPIeTHYECKUM OOMEHOM M aHa0OJIM3MOM;
- OCHOBHBIE MPUHIIUIIBI PETYIISIIIUU META00IM3Ma;

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

yMeTb:

- YCTaHaBIMBATh CBSI3b MEXKIY CTPYKTYPOH OMOJOTMYECKUX COCOUHEHHM, UX (PU3MUYECKUMU U
XUMHUYECKHUMH CBONCTBAMHU, a TakKe (QYHKIUSIMU;

- HCIIOJIb30BaTh OCHOBHBIC MTPUHLIUIIBI, 00yCIaBIUBaIOMIKe dPPEKTUBHOCTh (PYHKIIMOHUPOBAHUS
OMOCTPYKTYp Ui CO3JaHMsI HOBBIX TEXHOJIOTHIA;

- MONB30BATHCI MOAXOAAMH M METOHAMU OHWOXUMHHU Ui WCCIENOBAHUSA OHUOIOTHYECKUX
00BEKTOB.

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

- HABBIKAMH TUIAHUPOBAHMS W BEJACHHUS CaMOCTOSITEIIbHOW pabOThl B HAay4yHOM OMOIMOTEKE,
1ab0paToOpun U UHTEPHETE;

- METOAMYECKMMM TOAXOAAMHM, IPUMEHSAEMBIMU JUIsI HMCCIENOBAHHUS 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,
OnonHxkeHepuel, OnOMHPOPMATHKOM, TPOTEOMUKON, MeAUIIMHON. broTexHonoruu.

2. B3auMocBs3b karaboau3mMa 1 aHaboaIu3Ma.

[Mukn TpuxkapOoHOBbIX KHcHOT (uuki Kpebca). OTaenbHble peakuuu LUKIIA, YHEPreTHYECKUui
BbIX0J. CBsI3b MeX/1y ITpolieccaMy TpaHC(HOpMAaIMH YIIIEBOJOB U JTUIUI0B, UX BXOKJICHHUE B LIUKJII
Kpebca. BxoxxaeHue npoaykToB TpaHCaMUHUPOBaHUS aMUHOKHUCIOT B IuKiI Kpebca. Cynpba
KETOKHCJIOT, 00pa3yoIuXxcs B Mpoliecce TpaHCaMUHUpOBaHUs. Vcronb30BaHNe HHTEPMEANATOB
nukia Kpedca B aHaboMYecKUX peaklusaX: CHHTE3 X0JIeCTepruHa, reMa.

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

Ounepreruyeckuii oomeH, poiab AT®. [lpyrue Makposprudyeckue CcoeauHeHus. [imkonus,
cyoctpatHoe dochopunupoBanue. BrimrodeHue rinukoreHa B raukonus. [lenrozodocdarnsriii



myHT U ero ¢yHkuu. OKHCIUTENbHOE JeKapOOKCUIMpOBaHME NHpyBaTa. bera-okucieHue
KUPHBIX KUCHOT. OxucnurensHoe (QochopunupoBanue. llemb mepeHoca 3IEKTPOHOB
MUTOXOHJIpUH, OT/AeNIbHbIE KOMIOHEHTHI 1lenu. L{utoxpomel. ComnpsikeHne IpoLeccoB OKUCICHUS
U TepeHoca NPOTOHOB uepe3 MeMOpaHy mpu pabote apixatenbHoW nenu. ATd-cunTeTasa,
MeXaHu3M (QYHKIHOHUpOBaHUs. TpaHcamMuHHpOBaHUE aMHHOKHUCIOT. Cynb0a TITaMUHOBOW U
aclaparvHOBOM aMUHOKHMCIOT. [{ukn MoueBUHBI. BXO0XIEHHME aMUHOKHUCIOT B IPOLECC
’HepreTudeckoro oomena. Pacnaa mypuHoB u nupuMuArnHOB. OCHOBHBIE MPOIYKTHI a30TUCTOTO
oOmena. Ilmactuueckuii oOmeH. Peakium matpuyHoro cuHte3a. Perummkanusi, (epMeHTsI,
oOecnieunBaroImye rnpouecc pemtukannd. Mexannsm Hapamubanus uenu /IHK, nanpasienue
cunre3a. @parmentsl Okazaku. Tpanckpunmms. [IpomoTop, perymnsanus cunTe3a 0esika Ha ypOBHE
TpaHCKpumnuuu. [lepBuYHBIE TPAHCKPUNTHI W MX MPOLIECCUHT, AJbTEPHATUBHBIA CIUIAMCHHT.
OO6patHas Tpanckpurus. JIakTaM-TakTHMHAs TAyTOMEPHUSI U €€ POJib B BO3HUKHOBEHU U MYyTallUH.
MyrtareHes, NOHITHE O MPSAMBIX U HENPAMBIX XUMHUUECKUX MyTareHax. @u3ndeckue MyTareHHble
BoznelicTBus. TpaHcmsauus: aktuBanus TpancrnoptHeix PHK, mponecc oOpa3zoBanust menTuaHOM
cBsa3u. CopauuBanue (donaunar) OenkoB. [locTrpaHcismuonHas MoaudUKAIKMSI OEIKOB.
®orocunTtes. Peakiun cBeToBoil ¢a3pl: mornomenue ceera nurmenramMmu. @orocucrems | u 1L
Ilenu mepeHoca 3JEKTPOHOB B ATHX (oTocucreMax. DOTOCUCTEMBI MYPHYPHBIX U 3€IEHBIX
Oaxtepuii. Peakiuu TemHOBO# (ha3sl poTocuntesa (uuki Kanbuna). ['mokoHeorenes ero cBssb
¢ rUKoAn30M. CUHTE3 JKUPHBIX KUCIOT: CXOJICTBO U Pa3jIMYMsl B IIPOLIECCAX CUHTE3a U paclaja
*KupHbIX KucnoT. OOpazoBanue ManoHui1-KoA. HapammBanue yriaeBogOpoOAHON —IIETH.
CtpykTypa KOMIUIEKCa, OOECIEeUMBAIOIIEro CHHTE3 XHUPHBIX KUCIOT y E. coli. O6pa3zoBanue
runepo-3-pocpara. Cunres QocdaruaHorr kucnorel. CHHTE3 TPUAIMINIMLEPUAOB H
rmnepodochommunuaos. Poie [[T® B mpomecce cunate3a (ochormuneponunuaoB. OCHOBHBIC
JTanbl CUHTE3a XosecrepruHa. CHHTE3 3MKO03aHOMIOB (IIpOCTarjaHAUHbl U JIEUKOTpHEHbI). Mx
pOJib B BO3HUKHOBEHUHM BOCHAJIUTENIBbHBIX IpoleccoB. [lukinookcurenasa. CUHTE3 MypUHOB U
MAPUMHUTUHOB.

4. HpI/IHHI/IHH peryisnann METAa00INYECKHUX IMpoIeCCOB.

WNHruburopel M axkTUBATOpPhl (PEpMEHTOB. AJUIOCTEpHUYECKass pEryssiuus ¢GepMeHTaTUBHON
akTUBHOCTH. CHCTEMBI OTPULIATENBHBIX U TOJI0KUTENbHBIX OOpaTHBIX CBSA3EH B METAOOINYECKUX
nytax. M3odepmMeHTsl Ha mpuMepe TeKco- M TIIOKOKMHA3bl, a TaKKe JIAKTaTIEeTHIpOreHashl.
MexaHu3M JIeHCTBUS )KUPOPACTBOPUMBIX TOPMOHOB KaK PETyJIATOPOB TpaHCKpUNuu. OCHOBHbBIE
TOPMOHBI  (aJpeHalluH,  WHCYJIMH,  TJIOKaroH,  CTEPOMJHBIE  TOPMOHBI:  IJIIOKO-,
MUHEPATIOKOPTUKOM/IBI U TOJIOBbIE TOPMOHBI, TPOITHBIE TOPMOHBI THNIO(U3a) MECTa UX CUHTE3a U
ux 3¢ dexTsl. MexaHusm JeicTBUS TOPMOHOB, HE IPOHUKAIOIINX yepe3 MmeMOpaHy. Perientopsl ¢
CEMbIO0 TpaHCMeMOpaHHBIMU JoMeHamH. Tpexmepnbie I'T®-cBs3biBatoue Oenku. Bropuunsie
MECCEeH/IKepbI, MEXaHU3Mbl UX JeiicTBus. OO0pazoBanue u pacnaja uukino-AM®. [IpoTrenHkuHa3bI,
dochopmnpyronme OcTaTku cepuHa M TpeoHuHa. [IpoTenHkuHasbl, Qochopunupyromniie
OCTaTKM TUPO3MHA. MeXaHn3M aKTUBAllUM paclaja IIIMKOTeHa MoJ] BO3JAEHCTBUEM a/ipeHaNINHA.
XapakTepHble O0COOEHHOCTH KJIETOYHOW CUTHANU3alMU: CHELU(PHUUYHOCTb, YCUJIEHUE CHUTHAJIa,
MHTETpalys pa3InyHbIX CUTHAJIOB, 1€CEHCUTH3ALMS.

5. CtpykTypHast OMOXUMHUSI.

CTpyKTypa aMHHOKHCIIOT, BXOJSIIUX B COCTaB OEIKOB, MX XUMUYECKHE CBOWCTBA, paclpeiesieHue
o rpymmnaM B COOTBETCTBHUU C 0COOEHHOCTSIMH CTPYKTYPHEI, HeOEJIKOBBIE aMUHOKUCIIOTEI U UX
¢byuknun. benku: xapakTepHble OCOOEHHOCTH MENTUAHON CBSI3U, CTPYKTYypHash OpraHM3allus
(mepBuYHas, BTOpUYHAs, TPETUYHAs, YeTBEpTUYHAs CTPYyKTypa). lloHATHSA «cyObeauHuIa» |
«nomen». Kondopmarus Oenka, ero koH(popMaloHHas JaOWIBHOCTh, JCHATypamus Oenka.



Cnoxaele Oenkd. MeTOmbl OYKWCTKH O€IKOB. AHAIWTAYECKHUE METONBI aHajan3a OEIKOB:
U302JIeKTPOPOKYCUPOBAHUE, OIHOMEpHBIA 3NeKTpodope3 B  MOJUAKPUIAMUIHOM  TeJe,
JIBYMEPHBIA 3JeKTpodope3, Macc-CeKTpoMeTpus. DepMEeHThI: CpaBHEHHE C XUMHUYECKUMHU
KaTaJn3aropamMu. AKTHBHBIM HEHTP (epMEHTOB. DHEPrus aKTHBALUS XUMHUYECKOW PEaKIuu U
CIocoObl €€ CHWKEHUA. ['mnoresa MHIyHHpPOBaHHOIO cooTBeTcTBUsA. KuHermka Muxasnuca-
MeHTeH, MakcuMallbHasi CKOPOCTh (PEpMEHTATHUBHOM pEakIMH, YUCIO0 O00OpPOTOB (epMeHTa,
KOHCTaHTa Muxasnuca. Tumbl katanuza. Knaccudukamus ¢depmentoB. Kodepmentst u
KodakTopsl, uX poiab B Karammze. Crpykrypa HykneotunoB: AT® wu  ngpyrue
HyKIeo3uaTpudocdarel  Kak ~ JHEpreTuveckas  BaJiOTa  KIETKU. OxucnurenpHo-
BOCCTaHOBUTENbHBIE dKkBUBaNCHTH: HAJ[, HAJI®, dnaBuHOBBIE KODEPMEHTHI; KOIH3UM A,
JUIOeBasi KHUCIO0Ta, THaMuHOupodocdar, O6uotuH, nupuaokcaibdochar. Krnaccudukanus u
dbyHkuyn nunuaoB. HacklllleHHbIe U HEHACBHIILIEHHBIE XUPHBIE KUCIOTHL. TpHALMITIULEPUIBI
(xupel) ¥ ux Gyaknusa. Dochormuneponunuasl. Dochochunromunuasl. CTpykrypa MeMOpaH,
JaTepaibHas U BpallaTesbHasl MOABHKHOCTD JTUINI0B B MeMOpaHe. B3aumoeiicTBue TUIUI0B U
WHTErPAJIbHBIX OeNKoB MeMmOpaHnbl. Jlunmocombl u munemwibl. dochonunazer Al, A2, C u D,
OPOAYKTHI, TMOJy4aeMmble Npu JeHCTBUM d3TUX ¢ocdonumaz Ha rauuepoochonunuIbL.
KupopacTBopumble BUTAMUHBI ¥ TOPMOHBI JIUIHIHON MPUPOL. XOJIECTEPUH U €ro (PYHKIHUU.
Kenunple KUCHOTBHL. OWKO3aHOUIB U WX (GYHKIUH. YTJIEBOIBL: CTPYKTypa U (DYHKIHU.
MoHoMepHbIE U TOTMMEPHBIE YTIIEBOIbl. DMUMEPHI U cTepeon3oMepsl. L{ukindyeckue u OTKphIThIe
(dbopMbI MOHOMEPHBIX YIJIEBOJOB Ha MpHUMeEpe IIIOKO3bl. Pexyrupytomiie u Hepeaylupyromme
caxapa. [lomumepHble caxapa: kpaxmall, INIMKOTeH, eJIII0103a, XUTHH. HyKiIlenHOBbIE KUCIIOTHI.
JHK: cTpykTypa MOHOHYKJEOTHIa, OOpa3oBaHHE IENU U3 OTIEIbHBIX HYKJICOTH/IOB.
OO6pazoBanue ayTskHOM JIHK, mpuHUIMII KOMIUIEMEHTapHOCTH, €ro CTPYKTypHas OCHOBA.
Crpykrypa nByxuenoueunHoit JJHK. PHK, ee Bupmel, crtpykrypa tpancnoptaoii PHK, poiub
paznnunbiX BUaoB PHK.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

BBeaenue B 0a3b1 JaHHBIX

Heab AMCHUNIMHBI:

- U3YYCHHUE U MMPAKTUIECKOE OCBOSHUE METOI0B co3nanus 06a3 nanubix (b/]) n o0mmx mpuHIUMIOB
X (YHKIIMOHUPOBAHHSI, TCOPETUUCCKUX U MPHKIATHBIX BOIPOCOB NMPUMEHEHHUS COBPEMEHHBIX

cucreM ynpasienus 6azamu nanabix (CYB/]) 1 aBToOMaTH3upoBaHHBIX HHPOPMALMOHHBIX CUCTEM
(AUC).

3agauu AMCHUIINHBIL:

- U3yYeHUE OCHOBHBIX MOJICJICH JTAaHHBIX U S3BIKOBBIX CPEACTB Pa0OTHI C PEISIIUOHHBIMEI O0a3amMu
JTaHHBIX;

- U3y4eHHe MIPUHLUIIOB OPraHU3aluU CUCTEM 0a3 IaHHbIX;

- uzyuenue Bozmoxknocreit CYB/] Oracle;

- OCBOEHHME METO0JIOT MU POEKTUPOBAHUS 0a3 JaHHBIX.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOMKHBI

3HATh:

- MMPUHIHIIBI OPraHu3alu U apXUTCKTYPbl CUCTEM 0as JaHHBIX

- MOJACIN NAaHHBIX,

- MI0CJIeI0BATENbHOCTD U 3TAlbl IPOSKTUPOBAHUS 0a3 JaHHBIX;

- COBPCMCHHBIC METOAUKN CUHTC3a U OIITUMHU3ANHN CTPYKTYP 0as3 JaHHBIX;
- OCHOBHBIE KOHCTPYKIIMHU 53bIKa 00paboTku 1aHHbIX (SQL);

- METOAMKH ONTUMHU3AILIUH ITPOLIECCOB 00OPAaOOTKH 3apOCOB;

- COBpEMEHHBIE METO/IbI 0OeCTIeueHHs [IeIOCTHOCTH JIaHHBIX;

- METOABI PU3UUECKOM opraHn3anuu 0a3 JaHHBIX;

- CTaHIapThI, METOJHUYECCKHUEC u HOPMAaTUBHBIC MaTCpHraibl, OIIPCACIAOIINEC
MMPOCKTUPOBAHUE, CO3JAHUEC U COITPOBOXKICHUC 0a3 JaHHBIX



- COBPCMCHHBIC MCTOABI M CPCACTBA CO3JaHUSA aBTOMATH3UPOBAHHBIX I/IH(bOpMaHI/IOHHBIX
CHUCTEM, OCHOBAaHHBIX Ha 0a3ax JaHHBIX,

- 0 MHOrooOpa3uH COBPEMEHHBIX CHUCTEM YIpaBICHHS Oa3aMy JaHHBIX, MX 00JacTAX
NPUMEHEHHS U OCOOCHHOCTSX;

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

- 00 OCHOBHBIX HCPCHICHHBIX Ha CCFOI[HSIH_IHI/Iﬁ JCHb Hp06neMax, BO3HHKAONUX IIPpU
CO3JaHHUH U UCIIOJIb30BaHUHU 0a3 JaHHBIX.

yMeTb:

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

- MPUMEHSITh COBPEMEHHYIO METOJOJIOTHUIO HA CTaJIMM TEXHUYECKOTO MPOCKTHPOBAHUS —
oOcienoBaHue, BBHIOOD M CHUCTEMHOE OOOCHOBAaHWE TMPOCKTHBIX PEHICHUH 10 CTPYKType
nH(pOpMaAIMOHHBIX MOeNIel U Oa3aM JTaHHBIX

- MIPOSKTHPOBATh 0a3bl JAaHHBIX (OT ATAIla aHATU3 MPEAMETHON 001acTH HHHOPMATMOHHON
CUCTEMBI JIO peann3anuu GU3NIeCcKol MoIeTu 0a3bl JaHHBIX );

- MPUMEHATh METOJBI IPOCKTUPOBaHWS 0a3 JaHHBIX M COCTaBJICHHUS IIPOrpamMm
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 MO0 MPOCKTHUPOBAHUIO 0a3bl JAaHHBIX: ITPOBCACHHUA aHaIN3a HpeHMCTHOﬁ
obactu HHq)OpMaHHOHHOﬁ CHUCTCMBI, COCTAaBJICHUA PIH(i)OJ'IOFH‘IGCKOI’I MOJEIN U AATAJIOTHYECKOMN
(KOHHGHTyaHBHOﬁ) CXeMBI 0a3bl JaHHBIX, OMNPCACICHUA OI‘paHI/ILIeHI/Iﬁ HOCJIOCTHOCTH U IIpaB
A0CTYyIIa K JaHHBIM, UCIIOJIb30BAHUA CPCACTB 3alIUThI JaAHHBIX

- METOAOJIOTHEH NpuMeHeHust metona "cymHocTh cBsi3b" (ER-method, method "entity-
relation") it mpoekTHpoBaHUs 0a3 TaHHBIX.

TeMbl u pa3jaesibl Kypca:
1. Beeaenue B s13bIk 0a3 maHHBIX SQL.

Oo6mue cBenenusi. Crangaptel. [IpaBuna Hanucanus komaua. Oneparopel. CoznaHue 00BEKTOB
BJI. Cunrakcuc komauzbl create table. CunTakcuc xomann insert, update, delete. Cunrtakcuc
komaHasl select. Omeparopsl. Ilpenukarsl. NULL-3HaueHue. ArperupoBaHHe pe3yiIbTaTOB.
[Tomzampocel. Coegmnenue Tabmui. CamocoenuHenne. CHHTaKCUC KOMaHIBI create view.
OO6HOBIIsIEMbIE U HEOOHOBIIIEMbIE MTPEICTABICHUSI.



2. BBenenune. Moaenu maHHBIX.

Wudopmanus, AaHHbIE, 3HAHHS, MpeIMeTHas oOmacth, 0a3a maHHbIX, CYDBJl, OaHK JaHHBIX.
ABTOMaTH3UpOBaHHAs WHpOpMaIMoHHas cucreMa. [lonstue, knaccudukaius, sunbl HC.
[IpenmerHass obmacte WH(DOpPMAMOHHOW cUCTeMbl. Ha3HadeHHEe W OCHOBHBIE KOMITOHEHTHI
cucteMbl 0a3 gaHHBIX: 0aza manHblx, CYBJI, mpunoxxeHnus. YpoBHU NpPEACTaBICHUs JTaHHBIX:
BHEIITHUE CXEMBbI, KOHIIENTYaJbHbIN YPOBEHb, cXeMa XpaHeHus. [loHsaTHe Moien JaHHBIX. THIIbI
CTPYKTYp AaHHBIX. Omepanuu Hanx gaHHbIMU. OrpaHuueHus menoctHoctH. CereBas MoJEb
nanubix (CMJI): mpuHIMIBI OpraHU3alluy, TOCTOMHCTBA, HEAOCTATKU. Mepapxudyeckas Moaeib
nanubix (MMJI): mpuHOMIBI OpraHW3alydy, JOCTOMHCTBA, HEAOCTATKH. PensnuoHHas Mojeinb
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.

MexaHHU3M TpaH3aKIUi: OTpeIeJICHUE TPAH3aKI|H, CBOMCTBA TPAH3AKIINH, HAYaJI0 U 3aBEPIICHHE
TPaH3aKIMK, KOMaHJbl YIPABJICHUS TPaH3aKIUsIMHU. B3auMOBIHMSHHME TpaH3aKIUil, ypOBHU
U30JISIUN TPaH3aKIUi. BIOKMPOBKU: oOmpesesieHHe, MEXaHU3M paOOThl, THIBI OJOKHPOBOK,
TYIUKOBBIC CUTYyallul. BpeMeHHbIe OTMETKH. MHOTOBapUaHTHOCTh. METO/IbI ONITUMH3AIINH: 10
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 0€30MacCHOCTH JIaHHBIX. Buapl cOoeB: cOOW NPHIIOXKEHUsS, COOM MPEAIONKCHUS
10JIb30BaTeJIs, OIIMOKa IMOJIb30BaTes, COOi mpoliecca OnepaluOHHON CUCTEMBI, CO0i (POHOBOTO
npouecca CYB/I. CpencrBa puanyeckoil 3alUThl JaHHBIX: )KypHAJ TPaH3aKIMH, CETMEHT OTKaTa.
Pe3epBHoe konupoBanue. BoccraHoBneHne 0aspl JaHHBIX. 3alluTa OT HECAHKIIMOHHUPOBAHHOTO
nocryna. CuctemHble U 00beKTHbIE TpuBuieruu. [IpaBa goctyna, KOMaHIbl HA3HAUEHUS U OTbEMA
npuswieruil. [IpuBunerun Bnagensia. Ponmu. Onucanue orpaHUYeHU IIEIOCTHOCTH CPEICTBAMHU
s3pika SQL. Peanuzanust orpaHu4eHHi [IETOCTHOCTH C TIOMOIIBIO MPEACTABICHUI U TPUTTEPOB.

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

Oo6bextHO-pensiuonnbie CYB/] (Ha mpumepe Oracle). CoctaBHbIe THIIBI JaHHBIX. HacnenoBanue
u nomumopdusM. OcobeHHocTH si3bika SQL ams 00beKTHO-penssunoHHON Mozaenu. OOBeKTHO-
opuentupoBanHele CYBJl. Cranmapr ODMG 3.0. ApxuTekTypa XpaHWIHINA JaHHBIX.
Meranganabsle. [loTOkM HaHHBIX: BocXoAsmui, HuUcxoasmui. CxemMbl Tuma "3Be3ma"' U
"cuexxunka". Ilpobnembr mpumenenust XJ[. OLAP-texnomorus. IloTokoBeie 0a3bl JaHHBIX.
PabGora ¢ wHerouHsiMu JaHHBIMHA. HoBble monb30BaTenbckue uUHTepdeicel.  [IpoOrembl
ONTUMM3AIMK 3ampocoB. MHTerpamusi pa3sHOpPOAHBIX U ci1abo (opMaIn30BaHHBIX JTAHHBIX.
Opranuzanus noctyna k 6azam nanHeix yepes Internet. Camoamanrtans. COXpaHHOCTh TaHHBIX.
TexHonoruu pazpaOoTKu 1aHHBIX U 3HaHUH (data mining u knowledge mining).

6. Opraau3zanusi MPUI0KEHU Ha OCHOBE 0a3 JaHHBIX.

OcobeHHOCTH apXUTEKTYpHI KineHT-cepBep A b/l Texnomoruu noctyna k 6asze nanusix (ADO,
BDE, ODBC). AndaBut, Ki1roueBble CII0Ba, YIPABISIOMNE KOHCTPYKLIUHU. XpaHUMbIE IPOIIETyph
u QYHKIMHU: CO3/laHue M HcIosb3oBanue. B3ammoneiicteue ¢ Oracle u3 PL/SQL. O6pabotka
OomMOOK  (MCKIIIOUMTENbHBIX  cuTyanuii). IlpemompeneneHHble W TOJb30BATENIbCKUE
UCKITIOUUTENbHBIE CUTyaluu. Tpurrepsl 0a3 JaHHBIX: OOBIYHBIE, TPUITEPHl YPOBHS CXEMBI U
tpurrepel INSTEAD OF. Hasnaduenue, co3naHue U OCOOEHHOCTHM  HCIIOJIb30BAHMSL.



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

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

Knaccudukanuss CYB/l: mo crenenn yHHBEpCaabHOCTH, 1O MOJEIN J@HHBIX, IO MPHUHITUIIAM
xpanenust nanHbiX. [IpaBuna Kogma aisa pensunonnoit CYB/[ (PCYB/I). OcHoBHble (BpyHKITMN
pemsimuonHot CYBJI: Xpanenue, wusBieueHue u oOHOBIeHHe paHHBIX. Katamor (CCl),
JNOCTYMHBIA KOHEYHBIM ToJjb3oBaTesaM. Ilomnmepkka Tpanzakuuid. Ciyx0a ympaBieHUs
napajuiensHoi paboToi. CiyxObl BoccTaHoBiIeHUS. Ciy:KObl KOHTPOJISI JOCTyNa K JaHHBIM.
Cry>x0bl TOAIEPIKKHU TEIOCTHOCTH NaHHBIX. CITyKObI TOICPKKHA HE3aBUCUMOCTH OT JIaHHBIX.
AnmuHuCTpUpoBaHue  0a3pl  JAHHBIX:  QJMHHHUCTPHPOBAHHE  MPEAMETHOW  00JacTH,
aJIMUHUCTPUPOBaHUE 0a3bl JAHHBIX, AJIMUHUCTPUPOBAHHUE MPWIOKCHUN, aIMUHUCTPUPOBAHUE
oe3omacHocTH. CloBapb-CIIPaBOYHUK JaHHBIX: ocoOeHHocTH Oracle.

8. Odusnueckas opraHu3anusga faHHBIX.

CrpyKTypa XpaHMMBbIX JaHHBIX: XpaHUMBbIE 3aITUCH PUKCHUPOBAHHON U IepeMeHHOM JuTnHbL. Kittou
6a3bl JaHHBIX. YIIpaBJIeHHE IPOCTPAHCTBOM NaMsTH U pa3MELIeHUEM JaHHbIX. Buel agpecanun
XpaHuUMbIX 3anuceid. CTpykTypa mamsTu: TaOau4yHbIE OOJACTH, CETMEHTHI, AKCTEHTHI, OJOKH
namstu. [Tapamerpsl pactipenenenus mamsatu. Ctpykrypa popmara DBF. Mexanusmsl noctymna x
JaHHbIM. OnTUMH3aLMs 3apocoB. VHIeKCcHpoBaHUE TaHHBIX: HA3HAUYEHUE UH]IEKCOB, IIPUHIUIIBI
OpraHM3aly, THUIBl MHJEKCOB (COCTaBHbIE, JIMHEWHbIE M MHOTOYPOBHEBBIE, IUIOTHBIE U
HEIUIOTHBIE, C)KaTble M Hecxkarble). MHnekc B Buae B-nmepeBa: NpuHIMIBI OpraHU3alUy,
JOCTOMHCTBA. ~ XELIMPOBAaHUE: MPHUHLMIIBI  OpPraHu3alMM, JOCTOMHCTBA, HEIOCTATKH.
Hcnonp3oBanue xemmpoBanus B Oracle. Knacrepuzanusi AaHHBIX: NPUHLMIIBI OpraHU3alluy,
JIOCTOMHCTBA, HegocTaTku. Vcnone3oBanue kinacrepusamnuu B Oracle.

9. DnemMeHThI MPOEKTUPOBaHUS 0a3 TaHHBIX.

OcHoBuble aTansl npoektupoBanus MC: mpeanpoexkTHass moAroTroBka, npoektupoBanue bJI,
peanu3anys MpoeKTa U COo3JaHue MPUIOKEHUH. MeToabl HH(OIOrH4ecKoro NpoeKTUPOBAHUS:
(GyHKIIMOHAIBHBIN, TPEIMETHBIN, METOA "CYITHOCTh-CBA3B". CyIIHOCTH, aTpUOyThI CYLTHOCTEH,
CBA3M MEXIYy CyIHOCTSIMH. TepmuHbl u kinaccupukanus. OObelIWHEHUE JIOKaJIbHBIX
npencraBieHuid [lokazareny, Ha OCHOBE KOTOPBIX OINPEAETSIOTCS TPeOOBaHMS K ONEepalliOHHON
oOcraHoBKe: 00beM BJI, pexum paboTbl, XapakTep W MHTEHCHUBHOCTbH 3arpocoB. Ilapamerpsl,
KOTOpBIE cienyeT yuduThiBaThb mnpu BbeiOOpe CYBJl: Monens naHHBIX, (QYHKIMOHAJIbHBIE
BO3MOXXHOCTH, THIbl JaHHBIX, HAJEXKHOCTb, CTOMMOCTb, HAJIWYHE KBaJU(ULIHUPOBAHHOTO
nepconana. [Ipeobpasoanue ER-nuarpammel B cxemy b/1. BolsiBieHne Hepeann3yembIx CBSI3€H.
CocraBnenne orHomeHui. OmnpenencHue NEPBUUHBIX Kiroded. OnpeneneHue TUIIOB JaHHBIX
atpuOyToB. OmnMcaHue OrpaHMYeHMH NENOCTHOCTH. AHOMaTUM MOAM(DUKALNU JTaHHBIX.
Hopmanusanus otHomeHui. [lenopmanusanus oTHolleHui. IIpaBuna peannsanuu npoexra Ha
sa3pike SQL. O6bextol B/1. [Topsanok co3nanus o6wexktoB bl mox ynpasnenusim CYB]] Oracle.



AHHOTAUMH K pa004ynM NpPorpamMMam AUCUMIIIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

BBenenue B 0M0OpraHn4ecKyr0 XuMHIo

Heab AMCHUNIMHBI:

- (hopMupoBaHHe 0a30BBIX 3HAHUN OCHOBHBIX MOHSATHI U 3aKOHOB XMMHH, CBOMCTB Ba)KHEHIIIHX
BEIIIECTB, MOHUMAHUE CYyTH XUMHUYECKUX IMPEBPAIICHUI, CIOCOOHOCTH MPUMEHATh 3HAHMS Ha
MPaKTHUKE.

3agauu AUCHMILINHBI:
- OCBOCHHE CTyJIcHTaMH 0a30BbIX 3HAHUN B 0071aCTH OMOJIOTUIECKON XMMHH;

- an06peTeHHe TCOPECTUYCCKHUX 3HaHUI B 00JIacTH N3YUCHU HanboJjee BaKHBIX IIpouecccoB
OMOJIOrHYECKOro oomMeHa BEIIECTB B JKUBOM KJICTKE, KOOpAWHAINU WU PEryJisiiuU 3TOr'0O O6M€Ha,
COIIPSIKCHUA META00INYECKHUX IIHKIIOB,

- OKa3aHUE KOHCYJIbTALMH U IIOMOIIY CTYJEHTaM B 00JAacTH TEeX pas3/eloB MOJEKYJSAPHOM
OMOJOTMM W XUMHUH HKUBOTO, KOTOpPbIE€ HEOOXOAMMBI JUIsl BBINOJIHEHHUS COOCTBEHHOMU
TEOPETUYECKON U MPAKTUYECKON paboThl CTYI€HTOB;

- (hOopMHUpPOBaAHHE Yy CTYIEHTOB HAaBBIKOB CaMOCTOSITEIbHON pabOTHI CO CHelMaibHON HaydHOMH
JUTEpaTypoil OHOIOrHYecKOi HalpaBIEHHOCTH.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI MO JUCHUIJINHE (MO1YJIIO)
B pe3ynbrare oCBOCHUS AUCITUTUITMHBI 00YJarOITUECs JOMKHBI

3HATh:

- OCHOBHBIC 3aKOHOMCPHOCTU XUMHYCCKUX ITPOLCCCOB;

- CBOMCTBA XUMHUYECKHUX PJIEMEHTOB U UX COCAUHEHUN;

- [IpaBUJIa TEXHUKU 0€30IMacHOCTH npu pa60Te C XUMHUYCCKHMHU pCAKTHBAMHU.

yMeThb:

- WCTIOJB30BaTh MEPUOJUIYECKYI0 CUCTEMY JJIEMEHTOB JIJIsi OMUCAHUS XUMHUYECKUX U (DU3HKO-
XUMHYECKHX CBOMCTB DJIIEMEHTOB M X COETUHEHUIA;

- UCIIOJIb30BATh IMOJYUCHHBIC 3HAHUA IIPU BLINTOJHCHUU HaGDpaTopHBIX pa60T, pCeICHUN 3a0a1 U
06CY)K,Z[CHI/II/I TCOPCTUUCCKHUX BOIIPOCOB;



- aHaJIM3UPOBATh IMOJyYEHHBIE B XOJ€ JTaOOpaTOpHOW padOTHl JaHHbBIE U JENIaTh NMPAaBHJIbHBIE
BBIBO/IBI,

- BEIOMpATh U MPUMEHATH MOIXOsIIee 000pyI0BaHNE, HHCTPYMEHTHI U METOJIbI UCCIICIOBAHHIA
JUISL pELIEHHUS] IOCTaBJICHHBIX AKCIIEPUMEHTAIBHBIX 3a/a4;

- KPpUTHYCCKU OLCHUBATHh IPUMCHHUMOCTE PEKOMCHIOBAHHBIX METOANK U METOA0B.

BJIA/IETh:

- HaBBIKAMHU OCBOCHHS OOJIBIIIOr0 00beMa HHpOpMaIuu;

- HaBBIKaMU CaMOCTOSITEIIbHOHN paboThl B Taboparopun u MHTEpHETE;
- KYJIbTYPOU TTOCTAHOBKH U MOJICITMPOBAHUS OMOJIOTHUYSCKUX 3a/1a4;

- HaBBIKAMHU TPAMOTHON 0O0paOOTKU PE3YNIHTATOB OMNBITA U COMOCTABJICHUS C TEOPETUYECKUMU
JTaHHBIMU;

- HpaKTHKOﬁ HCCJICAOBAHUS U PCIICHUA TCOPCTUUCCKUX U ITPUKIIAIHBIX 3aaa4.

TeMbl U pa3jeiibl Kypca:
1. BBenenue B OMOOPraHMYECKYIO0 XUMHUIO.

[Ipenmer oprannyeckoi XuMuu. Yriaepoa. MCTOYHUKN BBIACICHUS U MOJIYYEHUS] OPTaHUYECKUX
BemecTB. OCHOBHBIE KJIACCHI OPTaHWYECKUX COCAMHEHUH: YTIIEBOIAOPOAbI, (DYHKIIMOHAIbHbBIC
MIPOU3BOAHBIE, T€TEPOLUKIIBI.

PamuonannHas u IUPAC HOMCHKIJIATYPbI — OCHOBHBIC ITOJIOKCHHS U ITIpaBUJIA. ypOBHI/I OIIMCaHHA
OpTraHHUYCCKUX CO€IUHEHMI: KadyeCTBEHHBIN COCTas, KOJWYECTBEHHBIN COCTaB, CTPOCHHUC.
CTPYKTypHaH HU30MCpHH. MeToas! ucclea0BaHMs OpTaHHUYCCKUX COE€IUHEHUH.

2. YpOoBHU OMHUCAHUs CTPOCHUSI OMOOPTAaHUYECKUX COCTUHEHUM.

Knaccugukanuss  opraHMyeckMX COEIMHEHMH IO  CTPOEHHUIO  YIJIEPOJHOIO  CKejeTa.
@DYHKIMOHAIBbHBIE TPYIIIBI U COOTBETCTBYIOIUE KJIACCHl OPraHMYECKUX COeqUHEHM. J[Ba BUIa
HOMeHKIatypbl.  Cucremarnueckas  HomeHkinarypa MIOITAK. TpuBuanbHbele Ha3BaHUS.
XUMHUECKas CBSA3b B OPraHUYECKUX COEAMHEHUsX. MeTosbl MoieKysipHbIX opoutaneit (MO) u
pe3oHaHCHbIX CTpyKTyp (PC). ®opmynsl Jlptonca.  MHAykTUBHBIE 3(PQEKTh. DHEeprus
conpsikeHus. MesomepHsie 3¢ ¢dekTsl. JlenokanuszoBannbie cBsizu B meroae PC. IlpenenbHbie
PE€30HaHCHBIE CTPYKTYPBHI.

Apomarndeckue coeMHeHus, apoMaTuuHocTh. [IpaBuno Xrokkens. [1, [-Conpspbkenue u p, (-
compspkeHue. beH3on M apomarudeckue LHKIBL. BojgopoaHas CBsA3b B OpPraHUYECKHUX
COCIMHEHUAX. MEKMONIEKYIIAPHBIE B3AMMOICHCTBHUS.

3. XuMmndeckas CBSI3b U B3aNMHOE BIIMSHHE aTOMOB B OpPTaHU4YCCKUX COCINHCHUAX.



AtomHble opOuTanu. ['mOpuausanus opoutaneir. 6 u 7 — Cs3u. KBaHTOBO-MeXaHHYECKOE
ONKCaHHE KOBAJICHTHOM CBs3U. MeToa MoJeKy sipHbIX opoutaneit (MO) n MeToa pe30HaHCHBIX
ctpykryp. Compspkenue u apoMaTuuHocTh. [IpaBuno Xrokkens. WMuaykTuBHBIE 3P QEKTHI
Mesomepusbie 3¢ ekt (3PPEKT conpsKeHus).

4. IIpocTpaHCTBEHHOE CTPOCHHUE U U30METPUSL.

DNeMEeHTbl CAMMETPHUU U YCIIOBUSI BOBHUKHOBEHUS XUPAIbHOCTH. OTHOCUTENbHAS M a0COIOTHAS
koHurypauus. Terparapuueckue npoekuuu. [Ipoeknuun mno @umepy. CoenuneHus,
coJlepKallie HECKOJIbKO XHpaJIbHBIX IIEHTPOB. HbIOMEHOBCKHE NpPOEKUUH. DHAHTUOMEpHS,
nuacrepeomepust. Pariemarsr. Me3o-¢hopmbl. CTepeoXuMust aMUHOKUCIIOT U YTTIEBOJIOB.

5. KucioTHO-0CHOBHBIE CBOMCTBA OPraHUYECKUX COCTUHEHUM.

Kucnornocte u ocHoBHOcTh 10 bpencreny. Kucinorel um ocHoBanusa Jlbtonca. Bimsinue
3JICKTPOHOIOHOPHBIX M AJIEKTPOHOAKIICIITOPHBIX TPYIII HAa CHUITY KUCIIOT ¥ ocHOBaHmi. pKa u pKb.
KuciioTHO-0CHOBHOE paBHOBECHE B PACTBOPE aMHUHOKHUCIIOT. L[BUTTEP-HOHBI, N303JICKTPUIECKas
Touka. HelTpasibHbIe, KUCITbIC K OCHOBHBIC 0.-aMHHOKHCIIOTHI.

6. CTpyKTYpHBIE KOMIIOHEOHTHI OHOTIOJIUMEPOB.

HCKOTOpHe XHMHYECKHE CBOMCTBA 0-aMHHOKHUCIOT. KauecTBeHHBIE pe€aKuuu. CTpOCHI/Ie U CUHTC3
OCIITUAOB. MOHOC&X&pI/II[LI. LII/IKJ'II/I‘ICCKI/IC q)OpMLI caxapoB. HYKJ'IGOSI/II[BI " HYKJICOTHU/BI.

7. YpOBHU IPOCTPAaHCTBEHHON OpraHU3aluu OMOTIOIUMEPOB.

Cunpl, cTaOUIU3MPYIOIIUME MPOCTPAHCTBEHHYIO CTPYKTYpy  OuomonumepoB. llepBuunas,
BTOpUYHAS, TPETUYHAS U YETBEPTHUYHAS CTPYKTypa OenkoB. [lepBuuHas, BTOpHUYHAs U TPETHUHAS
CTPYKTypa HyKJICMHOBBIX KHUCJIOT.

8. MeToibl ucciienoBaHus OMOOPTaHUYECKUX COCTMHCHHM.

Onektpodope3. Xpomarorpadus. CriekTpanbHbie METO B J{ndpaKkiimoHHbIE METOIBI.



AHHOTAUM K pad04YuM NMpPOrpaMMaM I CIUIINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

BBenenue B MaTeMaTHYeCKHH aHAJIN3

Heab AMCHUNIMHBI:

- o0yueHre OCHOBaM MaTeMaTHIeCKOT0 aHau3a st GOPMUPOBAHHUS Y CTYICHTOB MTPEICTABICHHUS
0 MaTeMaTHKe, Kak 0COOOM METOJIe TTO3HAHUSI MPUPOJIbI, OCO3HAHUS OOIIHOCTH MAaTEMAaTUUYECKUX
MOHITHA M MOJIEJCH, TPUOOPETCHHS] HABBIKOB JIOTHYECKOTO MBIIUICHUS M OICPUPOBAHUS
a0CTPaKTHBIMH MaTEMaTUYECKUMH OOHEKTAMU;

- BOCITUTAHHE BEICOKOM MaTeMaTHYSCKOM KYJbTYPBbI.

3agauyd AUCHUILINHBI:
- TOOUTBHCS YETKOT0, ICHOI'O IIOHUMAaHUs OCHOBHBIX OOBEKTOB MCCIIEA0BAHMNS U ITIOHATHI aHAIN3a;

- IPOACMOHCTPUPOBATH BO3MOKHOCTH MCTOOB aHAJIM3a IJIA PCUICHUA 3a1a4d q)YHHaMeHTaHBHOﬁ
nu HpHKHaHHOﬁ MaTE€MaTUuKH,

- IPUBUTHb TOYHOCTb U 00CTOATENLHOCTD APTrYMCHTAIIUN B MATCMATHYCCKUX PACCYKACHUAX,

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

- cC1I0cOOCTBOBATh: MOATOTOBKE K BEIECHUIO HCCIIE0BATENIBCKOMN IEATENbHOCTH (B YACTHOCTH, IS
HalMCaHMsl KypCOBOW M BBIMYCKHON KBaJU(pUKALMOHHON paboT) B 00JacTAX, MCIOIb3YIOIINUX
MaTeMaTUYeCKUe METO/Ibl; CO3JaHUIO U MCIIOIb30BAHUIO MAaTEMAaTHYECKUX MO/IETIEH MPOIIECCOB U
00BEKTOB;  pa3paboTke APQPEKTHUBHBIX  MaTeMaTHMYeCKMX  METOJIOB  pelIeHHs  3ajay
€CTECTBO3HAHMUS, TEXHUKH, Y)KOHOMUKH U YIIPABICHUS;

- pa3BUBaTh YMEHUE CaMOCTOSTEIbHONU pabOThl ¢ yUeOHBIMU MOCOOUSMHU U APYTON HAYYHOU H
MaTeMaTUYECKOM JINTEPATYPOH.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs 0 JUCHUILINHE (MOAYJIIO)
B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYaOLIHecs JOKHBI
3HATh:

- OCHOBHBIC CBOICTBa TpEAETIOB IIOCIEJOBATENbHOCTH M (YHKIMHA JAeHCTBUTEIHHOTO
NEePEMEHHOT 0, TPOU3BOIHOM, AU depeHnnana, HeonpeaeIeHHOT0 HHTETpaa;

- CBOMCTBA (QYHKIIUI HA OTPE3KE;



- OCHOBHBIC '3aMmedarellbHbIE  mpeaenbl’, TaOuuuHble (HOPMYIBl IS TPOU3BOAHBIX U
HEOIPEEeNICHHBIX HMHTErpaioB, ¢Gopmyiasl Iup(GEepeHIUpOBaHUs, OCHOBHBIC pa3I0KECHUS
aIIeMeHTapHbIX (QyHKIMA 1o popmysne Teitnopa;

- OCHOBHBIE (popMyIbI TudPepeHInaTbHON TeOMETPHH.

yMeTb:
- 3aIIUCBIBAaTh BBICKA3bIBAHUS IIPU TOMOIIM JIOTHUECKUX CUMBOJIOB;
- BBIUUCIIATH MpeAesbl OCIEI0BaTeIbHOCTEN U JeHCTBUTEIEHOTO IEPEMEHHOT0;

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

- mpuMeHATh Gopmyny Teiliopa K HaXOXICHHUIO IVIABHOM CTENEHHOW YacTH IMPH BBIYUCICHUU
npenenoB (yHKIUT;

- mpuMeHATh Gpopmyny Teitnopa u nmpasuio Jlonurans;

- cTpouTh rpapuku GyHKIUI ¢ TPUMEHEHHWEM MEepPBOM M BTOPOI MPOU3BOAHBIX; MCCIIEIOBATH
(GYHKIIMY Ha JTOKAJBHBIM SKCTPEMYM, a TAK)KE HAXOAUTh UX HauOOJIbIlIee U HAUMEHBIIIEe 3HAYCHHUSI
Ha MPOMEKYTKAX; BBIYUCIIATH KPUBU3HBI TNIOCKUX U TPOCTPAHCTBEHHBIX KPUBBIX.

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

- TPUMEHSAEMBbIM @pPU TIOCTPOEHUU TEOPUHU IMPENAEOB, ammapaToM TEOPUHU MPEEIIOB,
i depeHIMaTbHOT0 M MHTETPAJIBHOTO MCUUCICHHS I PELIeHUs pPasIMYHBIX 3aj]ad,
BO3HUKAIOIINX B (PU3UKE, TEXHUKE, SKOHOMUKE U JPYTUX NPUKIATHBIX TUCIUILINHAX.

TeMbl U pa3jaeiibl Kypca:

1. uddepenunpyeMocTb PyHKINH.

Haercs omnpeneneHue M pazOupaercss cmbici aupdepeHuupyeMocTd (GYHKLIHMU 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 TPOU3BOIHBIE 0OpPaTHBIX (PYHKIUU.

Haercs onpenenenue quddepeHipana, paccCMaTpuBalOTCs aaredpandeckue CBOWCTBa, CIOCOOBI
BBIYUCIIEHUS TuddepeHIraa Mpyu pasInyHbIX crocodax 3aaanus GyHKINH.

Onpenensrorcs audpepeHnranbl 1 MPOU3BOIHBIE BRICITUX MOPSAIKOB. PazouparoTcst cnoco0b ux
BBIYHCIICHHSI TIPU PA3JIMYHBIX CITOCO0ax 3amanus (yHKITHA.

Jloka3bIBatoTCsl (pyHIaMEHTaJIbHBIE TEOPEMBbl OTpakalollue CcBoicTBa AuddepeHurnpyembIx
¢bynkuuii. PazoupatoTcst mpumepsl HCCIeI0BaHUS CBOMCTB (YHKIMH Ha OCHOBE JOKa3aHHBIX
TEOpEM.



JHoxazana reopema J[apOy 0 CBOHCTBE MPOU3BOIHON MPUHUMATH MPOMEKYTOUHBIC 3HAUCHHUS.

Jloka3plBaeTcsl BakHasl Ul JAlbHEIIEro TeopeMa O JIOKAJIbHOM 00paTMMOCTH, CBA3aHHAs 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 (DYHKITUH.

JlaeTcs omnpeneneHue CEMEWCTBA HMHTEIPAIBHBIX CYMM, IPEIEIbHOM TOYKM CEMEHCTBA
WHTErPAJIBHBIX CyMM. J[OKa3bIBa€TCsl TEOpPEMA O SKBUBAJICHTHOCTH MHTEIPUPYEMOCTH 110 PuMany
" CyHICCTBOBAHUA HpeHeHLHOﬁ TOYKH CEMEHCTBA HHTCIpaJIbHBIX CYMMM.

I[OK&SLIB&@TCSI TEOpEMa O HUHTCTPpHUPYCMOCTU CJIOKHOM (I)YHKI_II/II/I nu3 KOTOpOﬁ nojrydacm pian
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 NMEPEMEHHONW B HHTErpaine u (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 UHTETPAIIOB OT MPOCTEHINNX ()YHKIIHIA.

I[aeTCH OIPCACIICHUEC, TAK HA3bIBACMOI'0, HCOIIPCACICHHOTO MHTCIPAJIa U YCTAHABJIIMBAKOTCA €TO
anre6pqueCKI/Ie CBOICTBa.

3. MuoxectBa. OTHOmEeHus. Onepanuu.

I[aI-OTCSI O6I_I_II/IC MNpEACTAaBJICHUA O HCYHUCIICHHUU BBICKA3bIBaHHI. Pa361/1pa10Tc;I BaXXHBIC JIJIA
JanbHEUIIEro IMPUMCPHI.

JaroTcs ompeneneHus onepanui HaJl MHOXECTBaAMHU, ONPEAECICHUS U CBOMCTBA OTHOLICHHH 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
MMOAMHOXECTB METPUUCCKOT'O ITPOCTPAHCTBA.

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

4. HenpepbIBHBIE (PYHKIIUH.



JlatoTcs onpeneneHust orpaHMueHHOCTH, IPEIEIbHOCTH U HEPEPHIBHOCTH OTOOPAIEHUS B TOUKE,
BBITEKAIOUIME W3 CBOMCTB JEHCTBUTENBHBIX YHCEN M KaK YIOPAJOYEHHOTO MOJs, Tak U
METPUUYECKOT0 MPOCTpaHCTBA. V3y4aroTCsi OCHOBHBIE CIIOKAJIBHBIE CBOMCTBA.

Jloka3bIBaeTcs TeopeMa o HEeMpepbIBHOM 00pase oTpeska. /loka3bIBeTCst TeopemMa 0 paBHOMEPHOI
HENPEPHIBHOCTH HENPEphIBHOM Ha oTpe3ke ¢yHKIuH. Pa3buparoTcss cieacTBUS yKa3aHHBIX
CBOMCTB. PacMaTpuBarOTCA MPUMEPHI.

PaccmarupuBaioTcst cBoiicTBa OecKOHEYHOMANbIX (YHKIHUH, pa30uparoTcs 3aMedaTesbHbIC
npeiensl M pa30MparoTCsT METOAbl HAXOXKACHUS IIPENeNIOB OCHOBAaHHBIE HAa CBOWCTBAx
3aMeYaTeNbHBIX MPeAesIoB U 0.M QYHKIHIA.

JlokaspiBaeTcs mpoctas HO (yHAaMEHTalbHas TEOpeMa O CBOWMCTBE HENPEPBIBHOW (DyHKIMU
JIOCTUTaTh JIOKAJIBHOT'O AKCTPEMYyMa Ha OTPE3KE KaK KOMIIAKTE.

5. punoxxenus GyHKIUN TEHCTBUTEIBHOTO TIEPEMEHHOTO.

PaccmaTpuBaroTcsi MeETOABI aHaIM3a OJKCTPEMajbHBIX CBOWCTB (DYHKIUU JIEHCTBUTEIBHON
TIEPEMEHHOM.

PaccmaTtpuBaroTcst METO/IbI MCCIIEA0BAaHUS PA3IMYHbBIX CBOWCTB (DYHKLMN U METO/IbI 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.

PaccmarpuBaroTcss MeTONbl aHalM3a SKCTPEMalbHBIX CBOWCTB (YHKIMHM AEHCTBUTEIHHON
[IEPEMEHHOM.

PaccmaTpuBaroTcst METOJIbI MCCIIEA0BAHUS PA3IMYHbBIX CBOWCTB (DYHKIIMN U METO/IbI IOCTPOEHUS
ACKHM3a rpauka Ha OCHOBE IPOBEIEHHOIO HCCIEIOBAHUSA IJI PA3IMYHBIX CIIOCOOOB 3aJaHUs

GyHKIHIA.

PaccmarpuBaroTcst MpHIIOKEHUsS] CBOUCTB (PYHKIUI JeHCTBUTENLHON TepeMEHHON JUIsl PELIeH sl
(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 MTOCJIEI0BATEIBHOCTEN UMETh BEPXHUM Y HYDKHUM ITPEEIbI.

I/ISYLIaIOTC}I CXooAmuecsa I1IoCIaCa0BaTCIbHOCTH C anre6pa1/1qec1<0ﬁ U TOIOJTHMYECKOM TOYEK
3pCHUA. HpI/IBOILSITCﬂ MNPpUMEPBI BaXXHbBIX YHUCIIOBBIX MOCJIEAOBATEILHOCTEM M METOMbI
J0Ka3aTCiabCTBAa CXOAUMMOCTH.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

BorunciauTeanbHasg MaTeMaTHKA

Heab AMCHUNIMHBI:

- OCBOCHHME CTyAEHTaMH (yHJAMEHTAIbHBIX 3HAHUK B 00JACTH MPHUOIMKEHHOTO PEIICHUS
KpaeBbIX 3aJa4y M MAaTeMaTH4E€CKOIr0 MOJEIUPOBAHUSA, H3Y4YEHHE COBPEMEHHBIX METOJIOB
JTUcKpeTu3au AudQepeHnnanbHbIX ypaBHEHUH 1 001acTell NX MPAKTHYECKOTO MPUMEHEHHS.

3agauu AMCHUIINHBIL:

- (hopmupoBaHme 6a30BbIX 3HAHUH B 001aCTH TUCKPETU3AIUH TU(PepeHIINATbHBIX YPaBHEHUN U
MaTeMaTHYECKOT0 MOACTUPOBAHUS KaK JUCIUILINH, 00€CIIEUNBAIONICH TEXHOIOTUIECKAE OCHOBBI
COBPEMEHHBIX HHHOBAIIMOHHBIX Cep AeATeIbHOCTH;

- 06yquI/Ie CTYACHTOB JIBYM KJlIaCCaM COBPEMCHHBIX METOJO0B JUCKPCTHU3AlUN 1 O3HAKOMIICHUEC C
HX ITPHIIOKCHUAMU,

- popMHpOBaHUE TOIXOIOB K BBIMOJIHEHUIO MCCICAOBAHUIA CTYIEHTAMHU MO0 MAaTeMaTHYECKOMY
MOJIEJTMPOBAHUIO B PaMKaX BBIITYCKHBIX paOOT Ha cTeNeHb OakaiaBpa.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)
B pe3ynbrare oCBOCHUS AUCITUTUTHHBI 00YUIaAIONTUECs JOKHBI

3HATb:

MECTO U pOJIb O6H_II/IX BOIIPOCOB HAYKHU B HAYUHBIX UCCIICIOBAHUAX

- COBPCMCHHBIC HpO6J’ICMI>I TCOPHHU AIMIPOKCUMAIIUN U BBIYHCIIUTEIILHOM MaTCMaTHKU,
- MCETO/bI HpI/I6HI/I)I(CHHOFO peuICHud 3a1a4 MaTeMaTH4eCKOH (1)I/ISI/IKI/I;

- IMOCTAHOBKY HpO6J’I€M MOJCIINPOBAHUSA (1)I/I3I/I‘IGCKI/IX mponeccoB;

- O B3aMMOCBA3AX U q)yHI[aMeHTaJ'II)HOM CAUHCTBC CCTCCTBCHHBIX HAYK.

yMeTh:

- 3(1)(1)6KTI/IBHO HCII0JIB30BAaTh HA IMPAKTUKE TCOPCTUUCCKHUEC KOMIIOHCHTBI HAYKU: IMOHATUA,
CYKACHUSA, YMO3AKITOYCHU S, 3AKOHBI;

- NpeACTaBUTb IMAHOpaMy  YHUBCPCAJIBHBIX MCETOAOB W  3daKOHOB COBPEMCHHOI'O
C€CTCCTBO3HAHMAA,



- paboTaTh Ha COBPEMEHHBIX KOMITBIOTEPAX;

- abCTparupoBaTbCsi OT HECYIIECTBEHHBIX BIMSHUN MpPU MOACITUPOBAHUU PEATbHBIX
(bu3nUeCKUX CUTYaIuii;

- TIOJIb30BAThCS CIPABOYHOM JIUTEPATYPON HAYYHOTO U MPUKIIATHOTO XapaKTepa.

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

- HaBBIKAMU CaMOCTOSITEIIBHOW paboThI B J1a0OpPaTOpUU Ha COBPEMEHHOM KOMITBIOTEPHOM
000py1I0BaHUH;

- HaBbIKAMU OCBOEHUS 00JIbIIOr0 00bEMa HH(OPMALINY;

- 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-
Huxosicon. MHoromarossie, MHOro3HauHble MeTOBI: Anamca, ['upa. Kpaessie 3amaun. Xectkue
cucTeMbl. MeTo/ IPOrOHKHU.

2. [Mpubnmxenue quddepeHnnaibHbIX U HHTETPAIbHBIX ONEPaTOPOB.

Koneunsie pasnoctu. Kommaktaeie (Ilage-) mpubmmxenus. Teopema ®unummoBa. Meton
alpUOpPHBIX OLIEHOK, HepaBeHCTBO IlyaHkape. YCTOMUYMBOCTH SIBHBIX M HESIBHBIX CXEM.
CnexTpaibHBId MPU3HAK  yCTOMYMBOCTH. [IpwHIMI  3aMOpPOXKEHHBIX  KOI(DPHUIIMEHTOB.
HccnenoBanue yCTOMYMBOCTH MPOCTEHIIMX CXEM JIsl YpaBHEHUSI TEIJIOMPOBOIHOCTH B HOpMax
C, . Komnoxkamusa. Koneunsie sneMeHThl. [IpoeknnoHHas Teopema, OIEHKa TOYHOCTH IS
KYCOYHO-THHEHHOTO ©Oa3uca. [IpoekimonHHas Teopema i KOMIIAKTHO BO3MYIIIEHHOTO
omeparopa.

3. Ilpubnmxenue QyHKIUH.

[TpuHIMN MakcHMalbHOTO 00BEMa, TeOpeMa O BbiOOpe y3710B. IHTepHosAIys MHOTOYIEHAaMH Ha
otpeske, popma Jlarpanxka. O6ycioBieHHOCTh MaTpullbl Banaepmona. Pa3aenennslie pa3HOCTH,
¢opma HeroToHa, norpemnocTs nuTepnonsuuy. bapunentpuueckas popma HHTEPHOISILHMOHHOTO
MHorouneHa. OneHku koHcTaHT Jlebera cBepxy u cHu3y. O¢dexkr ['n6bca, MOHOTOHHas
WHTEpHoJALMs. BaprnanmoHHOE CBONCTBO €CTECTBEHHBIX CIUIAWHOB, MOrPEIIHOCTH CIUIAMH-
MHTEPIIOJISIIINY, KBA3UJIOKAJILHOCTD (Ha MpuMepe KyOndeckux crutaiiHoB). OCHOBHEBIE cBoOiicTBa B-
crtaitnoB.  [Ipumep ®aGepa. Kpuble mnocnenoBatenpbHOro JaeneHus. OpToroHaIbHBIE,
OHOpTOroHaJ bHBIE BCIIECK-TPe0Opa3oBaHus, aJanTanus BCIJIECK-IpeoOpa3oBaHuil (JIM(TUHT).

4. YuciieHHOE UHTErPUPOBAHUE.



WHTepnosiuMoHHble  KBaJIpaTypHble (GOpMynbl; (OPMYNIbl MPSMOYTOJbHUKOB, TpaIenui,
Cumncona. OpTOroHajJbHble MHOTOWIEHBI, TPEXUWICHHBIE COOTHOILIEHUS, MEXaHW4ecKas
kBagparypa l'aycca-fkobu. Dxcrpamomsinus Pudapacona. ApamtuBHble (GOpMYyIbI, MPaBUIO
Pynre. MaterpupoBanue GpyHKImii ¢ ocooennoctssMu. MaTerpupoBanue ObICTPOOCHMILTHPYIOIIUX
¢yukuuit. Meronst Monrte-Kapio. LlentpansHas npeaensHas Teopema. JInHeliHbie, THBEpCUBHBIE
KOHI'PY3HTHBIE reHepaTopsl, renepatop M.M. Cobos.



AHHOTAUMH K pa004ynM NPOrpaMMam AuCHUIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

I'apmonuveckuii anaaus

Heab AMCHUNIMHBI:

- (dopmupoBanue 0a30BBIX 3HAHWH 1O MATEMATUYECKOMY aHAIM3Y IS JATbHEUIIETro
UCIIOJIb30BAaHUS B JPYrUX  O0JIACTSIX  MAareMaTUYecKoro 3HaHUS W JIUCIHIUIMHAX
€CTECTBEHHOHAYYHOI'O COJICPKAHMUS;

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

3agauyd AUCHUILINHBI:
— ¢opMupoBaHue Y 00yJarOImuXcst 0a30BbIX 3HAHHUN IO MATEMAaTHUYECKOMY aHAIH3Y;

— (opmupoBanue 00IIEMAaTEMATHYECKON KYIBTYPbl: YMEHHE JIOTHYECKH MBICIUTH, TPOBOIUTH
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPKJICHHUM, YCTAHABIUBATD JIOTUYECKHUE CBSI3U MEXKIY IOHATUSIMY;

— (1)OpMI/IpOBaHI/IC YMCHI/II‘/'I N HABBIKOB IIPUMCHATH IIOJIYYCHHBIC 3HAHHUA MJIA PCHICHUSA
AHAJIUTUYCCKUX 3ala4, CAMOCTOATCIIbHOTO aHAJIN3a ITOJTYUCHHBIX PE3YJIbTATOB.

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

- OTIpe/ICIICHNE ¥ CBOMCTBA TCH30POB M BHENTHUX (hOPM, TCH30PHBIC OTIEPAITUH, TCH30PHBIN 3aKOH
npeoOpa3oBaHMs KOOPIUHAT;

- OmpefeNeHHe U OCHOBHbIE CBOWCTBa A depeHIuanbHbIX (OpM, KPUBOJIMHEHHBIX U
MOBEPXHOCTHBIX MHTErpajioB OT (opM, BHEUIHEro AuddepeHnuana GopMbl, oOLIyI0 Teopemy
Crokca;

- CBOMCTBa pOTOpa M AUBEPTeHIIMN 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
CBOMCTBA PAaBHOMEPHO CXOAAIIMXCA PAJOB U UHTETPAJIOB;

- TEOpEMY O CXOOUMOCTH CTENEHHBIX psioB, Teopemy Komm — Apnamapa, cBolicTBa
AHATUTHUYECKUX (PYHKLUI; TEOPEMBbI O CXOAMMOCTH M PABHOMEPHOM CXOJUMOCTH pAoB Dyphe,
teopemy Deiiepa, Teopemsl Beliepirpacca o npubiamkeHny GyHKIMA MHOTOYJIEHAMH; CBOICTBA
npeoOpa3zoBanus Oypre;



- TeopeMy oOpaieHus nmpeodpazoBanust Oypbe; onpeneseHre, OCHOBHBIE CBOWCTBA U MPUMEPHI
0000IIeHHBIX (PYHKITHIA.

yMeThb:

- OCYHICCTBJIATb OCHOBHBLIC OIICpalMu € TCH30paMW W BHCUIHHUMHU (1)0pMaMI/I, BBIYUCIIATh HX
KOOPJAMHATHI; HAXOAUTh KPUBOJIMHEHHBIC U MOBEPXHOCTHBIE HHTETPAIIBI OT AU(QepeHInambHbIX
¢dbopM, BEIUUCIIATH BHEITHUM AuddepeHnnai, noap3oarses popmynoit Ctokca;

- HAaXOJUTh JUBCPICHIHUIO MU POTOP BEKTOPHOI'O IT0JIA; MCCICIOBATH (bYHKI_II/IOHaJ'II)HBIe pAdAbl 1
HECOOCTBEHHBIE HHTErpajibl, 3aBUCAIINUEC OT IIapaMETpOB, Ha IMIOTOUCYHHYHO M PABHOMCEPHYIO
CXOOUMOCTD,

- BBIYMCIISATH PAJUYC CXOIUMOCTH CTEIIEHHOTO psja, pasnarath QyHKIHo0 B psin Dypbe u
UCCJIEIOBAaTh €r0 CXOJMMOCTb, BBIYHCIATH NpeoOpazoBanue Dypbe, HAXOJUTh MPOU3BOHBIC
0000IIEHHBIX (PYHKITHIA.

BJIa/1eTh:

- TEH30PHOM anreOpoi I ee MpUMEHEHUs B aHali3e U pusuke, anmaparoM auddepeHnnarbHbIX
dopM, KPHUBOJMHEHHBIX M TOBEPXHOCTHBIX MHTETPAJOB M BHEIIHHX IPOU3BOJHBIX U €ro
NPUJIIOKECHUSAMH B TP HEpeHINATBFHBIX YPABHEHUSX M TEOPETUIECKON (PHU3HKE;

- TeopI/Ieﬁ (bYHKI_II/IOHaJ'ILHBIX PAOOB U HECOOCTBEHHBIX HHTCIpajioB, TapMOHUYCCKHUM dHAJIU30M U
ICPBBIMU ITOHATUAMHA TCOPHUHU 0606H_IeHHBIX q)YHKHHﬁ, HX IMIPHIIOKCHUAMU.

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). Onepauuu Hajx TeH30paMu. TeH30pHBIN 3aKOH ITPeoOpa3oBaHus KOOPAUHAT.

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 OPHUCHTHPOBAHHOI'O MapaJlJICJICIIUIICAA.

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

KpuBosuHeiiHbIe ¥ TOBEPXHOCTHBIE MHTETPaJIbl KaK MHTErpaibl OT AU epeHInalIbHbIX (OopM.
Juddepennmansapie GOpMbI Ha KPUBBIX, IIOBEPXHOCTIX U B 00JIACTSIX TPEXMEPHOTO €BKJIMOBA
npoctpancTBa. OrpanudeHue Gopm.

WnTerpupoBanue u BHewHee nuddepennuposanue popm. @opmyna Ctokca.



Ces3p quddepeHnnanbHbIX GOPM € BEKTOPHBIMU MOJIAMHU. JIMBEpPreHIMs U poOTOp, NOTOK U
mupkymsnus noist. Knaccnueckue ¢opmynsl ['puna, Ctokca u Octporpaackoro — ["aycca.

2. OyHKIMOHAJIbHBIE IPOCTPAHCTBA U 0000IIEHHBIE (DYHKIINU.

HopmupoBannbie 6eckoHEUHOMEpHBIE MpocTpancTBa. CxoauMocTb. JIMHEHHO HEe3aBHUCUMBIE H
IIOJIHBIE CUCTEMBI.

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

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

OpTtoronanbHbie cucteMbl. OpTOroHaIu3aIus.

Hawunyumee npubnmkeHrne BeKTopa eBKIN0Ba MPOCTPAHCTBA TMHEHHON KOMOMHAIIMEH BEKTOPOB
oproroHanbHOi cucrembl. HepaBenctBo beccens.  [lonHoTa OpTOrOHANBHON CHUCTEMBI.
PaBenctBo Ilapceais. 3aMKHYTbIE OPTOTOHANIbHBIE CHCTEMbI. lloNHBIE E€BKIMAOBBI
MPOCTPAHCTBA M CBOMCTBA OPTOTOHANBHBIX CHUCTEM B HHUX. M30MOPQU3M EBKIHIOBBIX
IIPOCTPAHCTB.

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

[TpoctpanctBo D. O600mennsie pynkuuu. [Ipumepsl. Perynspusie 1 cHHTYISpHBIE 00001IIEHHBIE
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 psaabl, paasl @ypwe u npeodpasoanue Oypre.

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
uHTerpasnoB. B- u I'- dynkium.

Crenennsle psnabl. Pagnyc cxogumoctu. @opmyna Komm — 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 pa004ynM NMPOrpaMMam A CHUIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

JAnddepennuanbubie ypaBHEeHUS

Heab AMCHUNIMHBI:

- OCBOCHHME CTyAcHTaMH (YHIAMECHTAIbHBIX 3HAHUW B 0O0JaCTH  OOBIKHOBEHHBIX
muddepeHIMATbHBIX  YPaBHEHUH, HW3Y4YCHHE CIOCOOOB  HCCIICNOBAaHUS W PEIICHUs
muddepeHIMATFHBIX YPAaBHEHUH, a TAKXKE MX MPAKTHYECKOTO TIPUMEHEHUSI.

3agauu AMCHUIINHBIL:

- hopmupoBaHue 0a30BBIX 3HAHUHN B 001acTh MU (HepeHTnabHBIX YPaBHEHHH KaK AUCIUTUINHBI,
oOecrieynBaroIIeli HAay4YHbIE OCHOBBI COBPEMEHHBIX MOJEIEH OKpPYKAIOIMIero MHupa U
TEXHOJIOTUYECKUX IPOLIECCOB;

- o0y4yeHHe CTYAEHTOB MeToJaM peuieHus AuQQepeHunanbHbIX YpaBHEHUH U BBIIBICHUS UX
0COOCHHOCTEH U crielu(puIecKuX CBONCTB;

- (opmupoBaHME TOAXOJOB K BBHIIOJHEHUIO CTYACHTaMU UCCIEIOBaHUI B o00sacTu
b depeHIMaTBHBIX YpaBHEHUI B paMKax BBITYCKHBIX pa0OT Ha CTENEeHb OakanaBpa.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOIKHBI
3HATh:

- METO/bI TEOPUHU OOBIKHOBEHHBIX AU (HepeHIINAIBHBIX YpaBHEHHH.

yMeTb:

- IPUMCHATH Ha IIPAKTUKE METOABI TCOPUHN OOBIKHOBEHHBIX I[I/ICI)(I)epeHLII/IaJ'IBHBIX ypaBHeHHﬁ.

BJAACTh:

- MGTOHOJ’IOFI/IGI\/II W HaBbIKaMHU PCUHICHUA HAYUYHBIX U MMPAKTHYCCKUX 3a7a4.

TeMbl U pa3jeiibl Kypca:

1. JlnHaMHU4YeCcKue CUCTEMBI U TEOPUS] YCTOUYHUBOCTH.



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
Ilyankape-benaukcona. ¥YcroiuuBocTs no JIsimyHoBy. OCHOBHbBIE ONPEAEICHUS: 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
noanpocrpancTts. OOmiee pemieHue. JIMHeHOE OAHOPOJHOE YypaBHEHHE N-Oro TOpsAKa ¢
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
BUJIE KBa3UMHOrowieHa. JINHEHOE HEOJHOPOIHOE YpaBHEHHE N-Or0 MOPSAAKA C NOCTOSSHHBIMU
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-rO MOpsSAKa C I[EepEMEHHBIMU
KodpduureHTamMu: o0IIMe CBOWCTBA, MPOCTPAHCTBO PpEIICHUH, JHWHEHHass HEe3aBUCHUMOCTb H
3aBHCUMOCTh peIIeHUH, (yHIaMEeHTallbHas CHCTeMa peIlIeHuH, ompenenurteab BpoHckoro,
dopmyna JlnyBumis—Octporpaackoro. 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 pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHBHbIE
TEXHOJIOTUH

HNudopmaruka

Heab AMCHUNIMHBI:

- W3y4eHHUEe MPHUHIUIIOB aITOPUTMHU3AINN U COBPEMEHHBIX METOZ0B 00paboTKH MH(pOpMALUU C
WCIIOJIb30BAHNUEM AJITOPUTMUYECKHX S3BIKOB.

3agauu AMCHMILINHBI:

- OCBOEHHE CTYJCHTaMH 0a30BBIX 3HAHUH B 00JIACTH MPOrPAaMMHUPOBAHUS;

- U3y4eHHe sA3bIKa BbIcOKOro ypoBHs (CH);

- IpHOOpETEHNE HABBIKOB PabOThI IPU CO3JJaHUH ITPOTrPAMMHOI0 IIPOAYKTA.
Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI 00YYaIOIINECs T0JIKHbBI

3HATh:

- COBPEMEHHbIE METObI M CPEJICTBA Pa3padOTKU aITOPUTMOB U IPOTPaMM;

- OCHOBHBI€ KOHCTPYKIMH S3bIKOB IIPOTPAMMHUPOBAHMS U CIIOCOOBI 3aIIMCH AITOPUTMOB Ha SI3bIKE
BBICOKOTO YpOBHS (Ha cTaHjapre si3pika Cn);

- HMMETh NpEJCTaBI€HHE OO0 HCIOJIb30BAaHUU JIOMOJHHUTENBHBIX IAaKeTOB U OMOIMOTEK mpu
IIPOrpaMMHUPOBAHUH.

yMeThb:

- pa3pabaThiBaTh aNTOPUTMHUYECKHUE W TPOTPAMMHBIC PEIICHUS MPHKIAIHOTO MPOrPaMMHOTO
obecrneueHus;

- IPUMCHATDH PA3JIMYHBIC MCTOJAbBI OTJIAIKU ITPOTrpaMM.

BJIAJIeTh:
- HaBbIKaMU OCBOEHUS O0JIBIIOT0 00beMa HH(OPMaLINK;

- HaBBIKAMH CaMOCTOSTEIIbHOMN pa60TBI Ipu CO3JJaHUH TPOTPAMMHOTI'O obecrieueHus.



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

JepeBbsi. bunapubie nepeBbsi (ocHOBHBIC MOHATHS). [locTpoenue aepesa. PekypcuBHbIi 00X01
nepesa. [louck armeMenTa B aepeBe. Y ajeHue 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 TMEpEeMEHHON Tuma CTpykTypa. [locTynm k 3jeMeHTaM CTPYKTyphl. BioxkeHHbIE
CTPYKTYpBbI. YKa3aTelnu Ha CTPYKTYpbl. MaccuBbl CTpyKTyp. BBog, BbIBOI cTpyKTYp. CTaTHueckoe
U JMHAMUYECKOE pachpejelieHne mamsaTH moj cTpykTypbl. Kimacceel mamstu. JuHamuueckoe
BbIJICTICHHE MTaMSATH.

4. Maccugsl. cnions30BaHue yka3aTesei.

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

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

Beenenue B nporpammupoBaHue. Turbl anroputMoB. CHHTE3 allTOPUTMOB Ha OCHOBE 0a30BBIX
koHcTpykuuid. Ctpykrypa CHU-nmporpammel. 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 MAaCCUBBI CTPOK.

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

8. OYHKIHUH.

Onpenenenue u nucnoiab3oanue Gpynkuuii. [lepegaya napamerpon. @opmaiibHble U (pakTHUYECKHE
napaMmeTpsl. JIokaiabHbIE U TI100aNbHbIE IEpEMEHHBIE.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHBHbIE
TEXHOJIOTUH

HUctopus Poccun

Heab AMCHUNIMHBI:

- yrIyOJeHHOE W3Y4YeHHWE OCHOBHBIX HMCTOPUKO-KYJIBTYPHBIX IIPOLECCOB Ha TEPPUTOPUHU
OTeuecTBa B ANI0XM KaMEHHOTO, OPOH30BOTO U KEJIE3HOTO BeKOB, B JlpeBHel 1 CpenHeBeKOBOM
Pycu u B Poccunm HOBOro BpeMEHM BIUIOTH JI0 COBPEMEHHOCTH B KOHTEKCTE MCTOPUHU
COTIpeCIBbHBIX 3eMeJb (B OCHOBHOM OTHOCsIIMXCs K Teppuropuu ObiBmiero CCCP) Ha done
KpPaTKOH XapaKTEpUCTUKU COLIMATIbHO-IKOHOMHUYECKUX U MOJINTUYECKUX MTPOLIECCOB;

- q)OpMI/IpOBaHI/Ie npeacTaBJICHUA O prnHeﬁMHX JOCTHIXKEHMSX OTCYECTBEHHOM KYJBbTYPBbI, 00
OCHOBHBIX TCHACHIMAX €€ Pa3BUTHA.

3aga4yd AUCHUILINHBI:

- Pa3BHUTHUC HABBIKOB CPABHUTCIBbHO-UCTOPHUYCCKOI'O  adHaJIM34d, OBJIAJICHUC OCHOBAMH
HCTOPHUYCCKOI'O MBIIIJICHHA,

- BBIpa0OTKa CHOCOOHOCTH MPUMEHSTH TOJYYCHHBbIE 3HAHHS B cdepe HCTopuu, B chepax
KYJIbTYpPOJIOTHU U UCKYCCTBO3HAHMSI.

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

- Ba)XHEHUIINE BEXU OCHOBHBIX HCTOPUKO-KYJIBTYPHBIX IPOLIECCOB Ha Teppuropun OTedecTsa B
AMOXM KaMEHHOro, OPOH30BOT0 M Xele3Horo BekoB, B JlpeBHeil u CpenHeBekoBoil Pycu u B
Poccun HOBOro BpeMeHH BILIOTH JJO COBPEMEHHOCTH B KOHTEKCTE UICTOPHH COIIPENEIbHBIX 36MEIb
(B OCHOBHOM oTHOcAIMXcs K Tepputopun 6s1Biero CCCP);

- OCHOBHBIE 3aKOHOMEPHOCTH HCTOPHKO-KYJIbTYPHBIX MPOILIECCOB Ha Teppuropun OTeuecTBa B
ATMIOXM KaMEHHOTro, OpOH30BOr0 W Kele3HOro BekoB, B JlpeBHeil u CpemgHeBexoBoil Pycu u B
Poccun HOBOTO BpeMeHH BILUIOTH JJO COBPEMEHHOCTH B KOHTEKCTE UCTOPUH COTIPEAETBHBIX 3€Mellb
(B OCHOBHOM OTHOcAIMXCS K Tepputopun Os1Biero CCCP);

- prHHeﬁume JOCTHKEHHS OTE€UECTBEHHOM KYJIbTYpPbI, OCHOBHBIC TCHACHIINU €C 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 MpoTUBOPEUUBOCTh 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. W300pa3urenbHOE HCKYCCTBO. ApPXHUTEKTYpa.
Kunemarorpad. MckyccTBo 1 B1acTh.

OcHOBHBIE MPOTUBOPEYHUS U TOCTHKEHUS B 00s1acTH KyIbTYpsl B 60-90-¢ 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". PagukanbHble M3MEHEHHs B cepe B3aUMOOTHOILIEHHs IoCyIapcTBa U
cdepsl KynbTypbl. JIuTeparypa u HICKYCCTBO B HOBBIX YCIOBUSIX. Pa3BuTHE ryMaHUTapHBIX HAyK U
COCTOSTHUE €CTECTBEHHBIX HaYK.

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

2. OcHoBsl Poccuiickoro rocynapcrsa.

OcHoBsl Poccuiickoro rocyaapcrsa. KoHcTuTynnoHHbIN cTpoid. IIprHIMIIBI KOHCTUTYIITMIOHHOTO
ctpos P®. Poccuss — ennHoe, LEenocTHOE rocyaapcTBo. Poccuss — conuanbHOe rocyaapceTBo.
Poccusa — cBeTckoe rocynapcrso.

3. Ob6pa3oBaHue KJIACCOB U TOCYJApCTBa Y BOCTOUHBIX ClaBsH. J{peBHss (TOMOHroibcKas) Pyce.
KynbsTypHO-ucTOpHueckoe pazsurue. Pycckue 3emnu u 3onoras Oppa.

BocTtounble cnaBsHe, HX HMCTOKM U KyabTypa. IIpoGiiemMa 3THOreHe3a BOCTOUHBIX CIIABSH.
OcHoBHBbIE 3Tallbl CTAHOBJIEHUS rocyapcTBeHHOCTH. J{peBHsis Pych u koueBHUKH. Buzantuiicko-



npeBHEpycckue cBsizu. OCcOOCHHOCTH coluaibHOro cTposi JpeBHel Pycu. DTHOKYNbTypHBIE U
COLIMAJILHO-TIOJINTUYECKUE IIPOLIECCHl CTAHOBJIEHUS PYCCKOM rocyaapcTBeHHOCTH. Ilpunsarue
xpuctuancTBa. Pacnipoctpanenue ucinama. Hapoasl Bocrounoii EBponst Bo 2-if noa. I Teic. H.3.

KynwsTypa Kuesckoii Pycu Ha pone cpenneBekoBoi KynbTyphl. KylbTypHOE Hacieine BOCTOYHBIX
CIaBsiH U pycckas KynbTypa. DopMUpOBaHHME APEBHEPYCCKON HApPOIHOCTH. APXHUTEKTYpa,
JKUBOMHCH, peMecia, jauTeparypa, Gonbkiop. Cuctema pocmuceil APEeBHEPYCCKOrO Xpama.
TexHUKH PeBHEPYCCKOro MPHUKJIAJAHOIO UCKyccTBa. Penurnosnsie npencrasienus B KueBckoit
Pycu: oT MHOro60us K XpUCTHAaHCTBY. /IBoeBepue B pycCKoi KyabTypHOU Tpanuuuu. Kuesckas
Pych 1 packon MUpPOBO XpUCTUAHCKOM 1IepKBU. PoIlb XpuCTHAHCTBA B Pa3BUTUU APEBHEPYCCKOI
KYJIBTYpBI.

Kynsrypa Hosropoackoii, Brnanumupo-Cysnansckoii u [annuko-BosibIHCKOM — 3eMelns:
JIOKaJIbHBIE OCOOCHHOCTH apXUTEKTYPHI, dKHBOITUCH, peMecia, TUTeparypsl, ¢ponabkiopa. [Toxsem
KyJIbTYpbl B PYCCKHX 3eMisix. Maes enuHcTBa pyccKoM 3emiini B OOphO€ C BHEIIHUMHU
3axBaTurkamu. "CioBo o nosky Uropese".

Kynbrypa Pycu Bo BTopoii monosune XIII-XV BB. bopb0a pycckux 3emenb ¢ MOHT0JIO-TaTapCKUM
3aBoeBaHueM U ¢ kpectoHocuamu B XIII B. 3omotas Opna.

ConuanbHo-noauTHYECKHE U3MEHEHUs B pycckux 3eMisix B XIII-XV BB. Pyck u Opna: npoOiembl
B3aUMOBIMUAHUA. TopMoO3slee BIMSHUE 30J0TOOPIBIHCKOIO UT'a HA PA3BUTHE PYCCKOM KYJIBTYPBI.
Pa3rpom u yHMUTOXXEHHE KYJIBTYPHBIX IIEHHOCTEH. Pa3phiB 1 ocnabieHre TpaaAuIIMOHHBIX CBS3EH
C XpUCTHAHCKUM MUPOM. YIIaJIOK PEMECIIA U HCKYCCTBA.

4. Poccuiickas ummnepus B XVIII B. UcTopust u KynbTypa.

OcHOBHBIE TEHJEHLUMU B DPA3BUTUM OOpa30BaHMUS W MPOCBEUICHMS, HAYKH, APXUTEKTYpBHI,
auTepatypsl U uckycctBa B Poccun nepsoii uerBeptu XVIII B. Pedopmsr Ilerpa I B obnactu
KyJIbTypsl M OblTa. BBenenue rpaxpaHckoro mpudta, apadCKuX LUQp, HOBOTO KajeHJaps.
ITepBas pycckas neuyatHas razera. CBETCKUI XapakTep HOBOW KYJIBTYpbI, €€ B3aUMOAECUCTBHE C
3alaHOEBPONECICKON KyJIbTypoll. Akanemuss Hayk. C(CBerckass mIKoyla. BOEHHBIE NIKOJIBI.
Ceerckue yd4eOHMKHM M HayyHas auteparypa. Hayka m TexHuka. OOIIecTBEHHO-NOJUTHYECKAS
MbIcb. CTaHOBJIEHHE TOPOICKON apXUTEKTYPBI: PETYJIApHAas IJIaHUPOBKA, CBETCKHE U LIEPKOBHbIE
3nanus. Co3gaHue OOLIECTBEHHBIX, HAYYHBIX, MY3€HHBIX, OHOIMOTEUYHBIX YUpPEKIECHUIL.
JIuteparypa. J)Kuonuce. Ckynsnrypa. Teatp.

OCHOBHBIE TOCTHKEHUS B 00J1aCTH KYIbTYpbI B Poccuiickoit umnepun cepeannsl - 2-i moa. XVIII
B.

"Bex mnpocsemenus". CoclioBHBIN xapakTep oOpa3oBaHus. JleaTenbHOCTh AKaJeMUU HayK.
O6cnenoBanue u uzyuenue crpansl. M.B. JlIomonocoB. OcHoBanre MOCKOBCKOTO YHUBEPCHUTETA,
Akanemun xynoxkectB, ['opHoro mHctuTyTa. @OpMHpoBaHUE pycckoil uHTeureHuuud. A.H.
Panuies u craHoBIEHUE ONTIO3UIIMOHHOM TPAJHIINK B PYCCKOM 00IIECTBEHHOM MBICTH. Pa3BuTne
TEXHUYECKUX M €CTECTBEHHBIX HayK. Poccuiickue n3obperarenu. KommiekcHbie reorpagudeckue
skcneauvy. BoiabHoe skoHOMHMUEeckoe obmiecTBO. McTopuueckue Tpyapl 1 HaYano myOIuKauu
HUCTOPUYECKUX MCTOYHUKOB. JluTeparypa u mnyOmunuctuka. Pycckoe MpOCBETUTENHCTBO.



Kypnaus! 1 razeTsl. Bo3HHKHOBEHHE pycCKOro mpodecCuoHaIbHOTO TeaTpa. KpernocTHoit Teatp.
bbIT 1 HpaBbI: 1EpeBHS U TOPOJ.

APXUTEKTYpa U )KUBOIHUCH: OAPOKKO U KIIACCHIIU3M.

5. Poccus B XIX - H. XX B. McTtopus u KynbTypa.

OCHOBHBIE BEXH B Pa3BUTHUU KYJIbTYpPHl B IpeapedOpMEHHBIA U MOpedOPMEHHBIA MEPHOIBI B
Poccun XIX B.

KyneTypa Poccum B mepBoii mosoBuHe XIX B. OO6pa3oBanue u mnpocserieHue. [IIkombl.
YHuBepcutersl. Texnuueckoe odpa3zoBaHue. Y CHUICHHUE COCIOBHOCTH B oOpasoBanuu. Hayka u
TeXHUKa. XYyJI0XKECTBEHHas KyJbTypa. Jlureparypa: cTuieBbie HampasieHus. (CTaHOBIICHUE
PYCCKOTO JINTEPATYPHOTO sI3bIKa. TeaTp U My3bIKaidbHas KylIbTypa. M300pa3urensHOe UCKYCCTBO:
JKUBOIIUCH, CKYJIBITYpa. APXUTEKTYpa.

Peanusm n POMAHTHU3M. COI_II/IaJ'IBHLIC HACHU B apXUTCKTYPC U )KUBOIIHUCH.

Kynsrypa Poccun Bo Bropoii nonosuse XIX - nauane XX B. CocTosiHME IPOCBELIEHUS U IIEYATH.
Tunbl HavanbHOH mikosbl. CpenHee oOpa3oBanue. Briciiee oOpazoBaHue: paciiupeHue (Gpopm.
OcHoBaHME HapOAHBIX YHHUBEPCUTETOB. KHHUIOM3IATENbCKOE U KYpHAIbHO-Ta3€THOE JIEO.
KyneTypHO-IpOCBETUTENBCKUE YUpeKIeHN. PasBuTre Hayku v TexHukH. HoBble HarpaBieHus B
Hayke. Co3jaHue HayyHbIX IUKoJ. Hauano npruMeHeHuss TEXHHYECKUMX HOBIIECTB B OBITY.
XynoxecTBeHHas KyiapTypa. Pacuser nureparypsl. PazButue teatpa. Mys3slkanbHas KyJabTypa.
Kuponuce u ckynbnrypa. MoJepHU3M B JUTEpaType U H300pa3UTEIBHOM HCKYCCTBE.
XyII0’)KECTBEHHBIE 00BETUHEHHS.

Cruiib Mogeps. Cunte3 uckyccrs. CumBonn3M Hayana XX B.

OcHOBHBIE KyNbTypHBIE TocTHX)eHUs B Poccun Havana XX B. BiusiHue nepBoil MUPOBOW BOMHBI,
peBosronnii ¢eBpanias U okTAOpa 1917 r. m rpaxkgaHckoil BoilHBI B Poccum Ha KynbTypHYIO
CUTYALHIO.

6. O0pa3oBanue u pa3surue Poccuiickoro rocyaapcrsa B XIV-XVII BB. ctopus u KynbTypa.

BnusiHue Ha pa3BuTHE KyJIbTypbl Bo3BbIIeHUSI MockBbl U KynukoBckoi nmodenbl. Bo3Bblienue
MockBbl. MOCKBa Kak LIEHTpP KYJIbTYpbl (POPMUPYIOIIEHCS BETUKOPYCCKOW HapOIHOCTH.

Bozpoxxnenne Tpaguuuii pycckod NHCbMEHHOCTH. Jleromucanue. Mcropuueckue moBecTH
("Ckazanue o MamaeBom nodoume", "3agonmuna"). XKutuitnas nureparypa.

Apxurekrypa. CtpoutenbctBo codbopoB 1 MockoBckoro Kpemiisa. Apucrorens @uopaBaHTH.
XKusomnuce. ®eodan I'pex. Anapeit Pydres.

OcHoBHbIE TEHJEHIIMH B pa3BUTUN KyapTypsl Poccun B X VI B. KynbTypa ykazanHoro nepuoja
Kak OAMH U3 (aKTOPOB CKJIAJbIBAHUS BEJIMKOPYCCKOW HapoaHocTH. DopMmHpoBaHUE
MNOJUTUYECKOH  MJICOJIOTMHM  IEHTPATU30BAaHHOIO TrocyfgapcTBa. OOIIECTBEHHAs  MBICIb.
Konmermmst "MockBa - Tpetnit Pum". "Ckazanme o KHsI3BbSIX Bragumupckux" —Kak
IpoIaraHIucTckoe counHenue. Kpymnneimue neronucHsie cBofpl. "Crenennas kaura". "Herpu-
muHen". XKurtuiiHas nmutepatypa. XpoHorpadsl. Mcropuueckue nosect. IlyOnuumcruueckue
npousBenenuss VBana IlepeceroBa. Ilepenucka A.Kypbckoro ¢ MBanom I'po3usiM. Hauano



kHuronevyatanus B Poccuu. MBan ®emopoB. Apxutekrypa. IllatpoBoe CTpOUTENHCTBO.
O6oponnoe 3o0muectBo. KuBonuch. Juonucuit m ero mkona. beit u Hpael. "omocTpoit'.
Haponnoe tBopuecTBO. BinsiHne onpuyHuHbl U JIMBOHCKON BOMHBI HA COCTOSIHUE KYJIBTYPBI.

Baxueiimme kynbrypHble noctmkenus B Poccun B XVII B. Hauano dbopmupoBanusi pycckoi
Hauuu. CMyTHOE BpeMsl U €ro OTPaKEHHE B KYJIBTYPHBIX Ipoleccax. Y CUIEHUE KYJIbTYPHBIX
cBa3eil ¢ 3amamHod  EBpomoit.  OOmiecTBeHHas MbICIHb. TeopeTudeckoe 00OCHOBaHUE
camozepkaBusi. Anosorus packona ("XXurtue" mporomona ABBakyma). YCHJICHHE CBETCKHX,
paIMOHATUCTUYECKUX U JAEMOKPATHUYECKHUX 3JIEMEHTOB B KynbType ("oOMupiieHue" KyabTyphl).
Pacnipoctpanenne rpamotHocTd, pazsutue npocsemieHus. [Ikonsl. CriaBsiHO-TpEKO-IaTHHCKAS
akagemus. HakoruieHue u pacripocTpaHeHue Hay4dHbIX 3HaHuM. Jlutepatypa. Jleronucu. HoBbie
auTepaTypHbie KaHpbl. Catupuueckue U ObITOBbIE MOBeCTH. CHIIa0MYecKOe CTUXOCIIOKEHHUE.

Apxurekrypa. "/luBHoe y3opoune". Cynp0a marpoBoro 3oa4ectBa. CBETCKHUE 3/IaHUS U XPaMbl
Mockssl, SpocnaBns, PocrtoBa Benukoro. "HapeimkuHckoe (MOCKOBCKOE) Oapokko'.
JepeBsiHHOE 30/14€CTBO.

JKusomnuce. cheCKI/I u ukoHbl. [losBnenue PCATUCTUYICCKHUX TeH,Z[eHI_II/Iﬁ, Hadalio HOpreTHOﬁ
skuBonrcu. CHUMOH YIIIakoB.

My3blka 1 HApOAHBIN TEaTp.

BrITOBBIE HOBIIECTBA U TPAIUIIMOHHBIE YepThl. HapogHoe TBOpUECTBO.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

KBanroBasi MexaHuka

Heab AMCHUNIMHBI:

- OCBOCHHC CTYyJACHTaMH OCHOB KBaHTOBOM MEXaHHUKHU.

3agauu AMCUUIIINHBIL:

- (opmupoBanue 0a30BBIX 3HAHWK B 00JACTH AHATMTUYECKOH MEXAaHWKH KakK JUCIUTUIAHBI,
UHTETpUpPYIOIeH 00Imedru3nIecKyo 1 MaTeMaTHIECKYIO TIOATOTOBKY CTY/ICHTOB;

- OBJIaAICHUC OCHOBHBIMH MCTOAAMH, IO3BOJAOIIHMMU PpCHIATH YPAaBHCHUMA aHAIIMTUYECKOM
MCXAaHUKHU; pCIICHUC 3a/la4, OXBATbIBAOIINUX OCHOBHBLIC ITPUITIOKCHU S aHAJIMTHYECKOM MEXaHUKH.

Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3synbrare ocCBOCHUS AUCIUIUIMHBI 00YYarONIUecs JOMKHBI

3HATh:

- OCHOBBI JIArPAHKEBOW MEXAHHKHU;

- TCEOPECTHYCCKUC OCHOBBI JHHAMUKHU KOHCCPBATHBHBLIX W AOUCCUIIATUBHBIX CUCTEM BOJIM3HU
paBHOBECHUA,

- TEOPETUYECKHE OCHOBBI IMHAMUKH TBEPAOIO TEJA;

- IPUHIIUIT HAUMEHBIIETO EHCTBUS M OCHOBBI TAMUIIBTOHOBOM MEXaHUKU;
- METOJl KAHOHMUYECKUX NpeoOpa3oBaHuil u anmapart ckoOok Ilyaccona;

- MeTo1 'amunbTOHA-AKOOU M TEXHUKY pa3/ielieHUs IEPEMEHHBIX;

- METOJ NCPEMCHHBIX Z[eﬁCTBHe—YFOJI.

yMeTh:

- (I)OpMy.TII/IpOBaTB YpaBHCHUA Harpacha B O606H.ICHHBIX KOOpAUHAaTax, HaXOAUTb HWHTCIPAJIbI
ABWIKCHUSA U C UX MOMOIIBIO PCIIATh YPAaBHCHUS IBUKCHU,

- BBIUUCIIATE IEPUO] (l)I/IHI/ITHOl"O JBHXCHUA,

- BBIYUCIIATH CECUCHUC PACCCAHUA B JaHHOM IICHTPAJILHOM I10JIC;



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

- BBIYUCJIATh MOMCHTEI HHCPLIUH TBEPAOTO TCJIA,

- TEPEeXOAUTh OT JIarpaHkMaHa K TaMHJIbTOHHAHY W HaoOOpOT C IMOMOIIBI0 MpeoOpa3oBaHUs
Jlexxanpa;

- OCYILECTBJISATh KAHOHUYECKHE MPE0Opa3oBaHMsI ¢ TOMOIIBIO JaHHOW POU3BOAAIIEH (PYHKIINY;
- BBIUUCIIATH ckoOKu Ilyaccona;

- pa3zenaTh IepeMeHHble B ypaBHeHUM [aMmibToHa-SIkoOM M pemarh ¢ MOMOLIBIO METOoJa
["amunpTOHA-AKOOM KAHOHMUYECKNE YPAaBHEHUS ABH)KECHUS;

- NICPCXOAUTh K ICPECMCHHBIM HCﬁCTBHG-erH;

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

BJIa/1eTh:
- OCHOBHBIMH METOJIaMH aHAJIMTUUYCEKON MeXxaHuku — MeToaamu Jlarpamxka [ u Il pona;
- METOJIJaMU UHTETPUPOBAHUS YPABHEHUHN JBUKEHUS, TPUHIIUTIOM HAMMEHBIIIETO ACHCTBHUS;

- MCTOJOM KAaHOHHYCCKHX ypaBHeHI/Iﬁ raMI/IJ'ILTOHa, arapaTomMm CKOOOK HyaCCOHa, MCTOAOM
I'amunsToHa-SIKO0OU 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[GJ'H) NACAJIbHBIX
cBs3eit. O01Iee ypaBHeHre JTUHAMUKH. Y paBHeHus Jlarpamxka [ pona.

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

[TorenunanbHas sHeprusa. CoxpaHeHue noiHou sHepruu. Henmorenuuanbsable cuiibl. 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 IMOMOHIBIO HWHTCIPAJIOB
JBHXXCHUA. 321,[[8.‘18. ABYX TCII. I[BI/I)I(CHI/Ie B HCHTPAJIbHOM II0JIC.

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

PaBHOBecue. YCTOMUMBOCTh M HEYCTOMYMBOCTH. JIMHeapu3aius u Maibie Kojaebanus. JluHamuka
KOHCEPBATUBHBIX M JUCCUNIATUBHBIX CHCTEM BOJIM3W paBHOBECHs. BBIHYXICHHBIC KOJIeOaHUs U
pe3zonanc. COOCTBEHHBIE YaCTOTHI JIJISi CHCTEM CO MHOTHMH CTETICHSIMH CBOOO/IBI.



JIBukeHue TBEpIOro Tena. YTIIoBas CKOPOCTh BpalIeHUs, TEH30p MHEpLUUH, MOMEHT UMITyJIbCa
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 pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

KBanToBas Teopus

Heab AMCHUNIMHBI:

- 3HAKOMCTBO C HEOOBIYHBIMH CBOMCTBAMM KBAaHTOBBIX CHUCTEM, O6y‘-I€HI/I€ criocobaM OIucaHus
HCPCIIATUBUCTCKUX KBAHTOBBIX CHCTEM, 3HAKOMCTBO C OCHOBHBIMH MCTOJAMH OIMCAHUA
PCIATHBUCTCKUX YaCTHUILIL.

3agauu AMCHUIINHBIL:

- 3HaKOMCTBO C 0a30BBIMH JKCIIEPUMEHTAIBHBIMH (aKkTaMyd B OOJIACTH KBAaHTOBOW (DU3WKH,
ycBoenue ypaBHeHuil lllpenunrepa, [laynu um Jupaka, ONMCHIBAIOIIMX KBAHTOBBIE SIBIICHUS,
OBJIaJICHUE MaTeMAaTUYECKUMU METOJIaMH, IO3BOJIAIOIIMMHU pEIIaTh KBAaHTOBBIE ypaBHEHUS,
pelIeHue 3aa4, OXBaThIBAIOIINX OCHOBHBIC MPUIIOKEHUS! KBAHTOBOM (DU3HKH.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILJIMHE (MOYJII0)
B pe3ynbrare ocBOCHUS AUCITUTUTMHBI 00YYAIOIINECs JOJIKHBI

3HATh:

- YUCJICHHBIE MTOPSAJIKH BEJIMYHH, XapaKTEPU3YIOIINE KBAHTOBBIC SIBJICHUS;

- OKCIICPUMCHTAJIbHBIC OCHOBBIL KBaHTOBOM (1)I/I3I/IKI/I,

- OCHOBHBIE IPUHIUIIBI KBAHTOBOM MEXaHUKU;

- ME€TObI OITMCaHUA KBAHTOBBIX CHUCTEM,

- CBSI3b COOCTBEHHBIX BCEKTOPOB U COOCTBEHHBIX 3HAYCHUM OIepaTopoB C Ha6J'II-OI[aeMBIMI/I n
HU3MCPACMBIMHA (I)I/I3I/I‘IGCKI/IMI/I BCINYHNHaAMMU,

- OCHOBHBIC TOYHO pCHIAEMbIC MOACIIN KBAHTOBBIX CUCTEM;

- OCHOBHbIE IPUOJIM>KEHHBIE METO/IbI PEILICHUS 3a]]a4 KBAHTOBON MEXaHHMKH: KBa3UKJIACCUYECKOEe
npuOIMKEeHNE, CTAIIMOHAPHYIO U HECTAIIMOHAPHYIO TEOPHUIO BO3MYIICHHH, BApUAIIMOHHBIN METO/;

- MCTOJbI 1 CIIOCOOBI ONMKUCAHUS CHCTEM TOXACCTBCHHBIX YaCTHII B KBaHTOBOM TCOpHU,
- MCTOJBbI OITMCAaHHA PACCCAHUA YaCTHUIL,

- ONHCAaHHE B3aMMOJCHCTBUSA OJICKTPOMArHUTHOI'0 M3JIYUYCHUSA C KBAHTOBBIMH CHUCTCMaMU
3apsAa0B;

- OCHOBBI peHHTHBHCTCKOﬁ KBAHTOBOM TCOpHU.



yMeTb:

- HAXO/AUTh Oe3pa3MepHbIe apaMeTPhl, ONPEACIAIONINE U3y4aeMOe SIBIICHUE;

- IPOU3BOJIUTH YUCIICHHBIE OLIEHKH 110 MOPSIKY BEIUYHHBI;

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

- HAXO/IUTh KBAHTOBOMEXaHUYECKHE CPEHHUE C IIOMOLIbIO U3BECTHBIX BOJHOBBIX (DYHKIMI;

- IPUMEHATH KBAa3MKJIACCUICCKOE MPUOIIIKEHUE IS OLIEHKH YPOBHEW SHEPTHH U BEPOSTHOCTEH
MIPOXO0K/ICHHS CKBO3b MOTEHIIUANIbHBIE OApbEpHI;

- NPUMEHATh CTALMOHAPHYIO TEOPHUIO0 BO3MYILEHUN JUIS HAaXOXKICHHS MONPABOK K YPOBHSIM
SHEPTUU U BOJHOBBIM (YHKIIHSIM;

- IPUMEHATH HECTALMOHAPHYIO TEOPUIO BO3MYILEHHM JUIsl HAX0KICHUSI BEPOSITHOCTEN ITEPEX010B
MEXIY COCTOSIHUSIMU;

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

- BBIYHUCJIATH I[I/I(I)(I)epeHLII/IaJ'IBHBIC CCUCHU paCCCAHUA YaCTULl pA3JIMYHBIMHA ITIOTCHI U AJIAMU

- OMIpeaAcCiIATb BO3MOXHOCTH OIITHYCCKUX IHCPEXOAO0B MCEKAY COCTOAHHUAMHU CUCTEM 3apsaa0B U
OLICHUBATb BPEMCHA KU3HU B036}’)KIIGHHI)IX COCTOSTHUM.

BJIAJ1€Th:
- Ky.]'H:TypOﬁ ITIOCTAaHOBKH 3aJa4 KBaHTOBOM MCXaHHUKU,

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

- HaBBIKaMH TEOPETUYECKOT0 aHAIN3a, MOJIETIMPOBAHUS U OLIEHOK CBOMCTB peaibHbIX (PU3MUECKHUX
CUCTEM, 00JIaJAI0IINX KaK JUCKPETHBIM, TaK U HENPEPHIBHBIM 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 bpoitna. Jnuna BonHbl ne bpoitns ans snekrpona. IlnotHocTs
BEPOATHOCTH M aMIUIMTY/a BEPOSTHOCTU OOHApPYKUTh YAacCTHIy B 3aJaHHOM TOYKe. YClOBHE
HOopMUpOBKH. Cynepro3uiusi BoiH A€ bpoiiis (BosHOBON makeT). AMIUTUTYJa BEPOATHOCTH U
IUIOTHOCTh BEPOSATHOCTH OOHAPYKUTh YAaCTUIY C 3aJaHHBIM MMITYJIbcoM. BomHoBas (yHKIuS.
HopmupoBka BONHOBBIX (PYHKLIMH Ha €IUMHUIlY U Ha JAeibTa-QpyHkuuio. Bomna ne Bpoiinsg u
onepatop wummynbca. YpaBHeHue IIpegunrepa. CrammoHapHbIE COCTOSIHUS. Y paBHEHHE
HEIPEPBIBHOCTU ISl TUIOTHOCTH BEPOSITHOCTH M IUIOTHOCTh TOKA BEPOSITHOCTH IS YACTHUIIBIL.
OpnomepHoe (UHUTHOE W HWH(OUHUTHOE JBWKEHHME dYacTHULbl. [IpuHIUO Cyneprno3uluu.
['aMuIbTOHMAH JIMHEWHOrO TapMOHHMYECKOro ocuuuraropa. Oneparopel  poOXACHUS U
YHUYTOXEHHUS. DHEPTETUUECKHUI CIEKTp JMHEWHOTro ocumiuisiTopa. llocTpoeHne coOCTBEHHBIX



GYHKIMA JTUHEHHOTO OCHIIISATOpPA B KOOPAMHATHOM TpeacTaBiieHuH. I[lommHOMBI DpmuTa.
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 IpencTaBieHnu. Cepuueckrue rapMOHUKU. [ 'aMUIIbTOHUAH YaCTHUIIBI
B cpepuuecKux KoopAuHaATax. Pa3yenenue nepeMeHHBIX B LEHTPAIBLHOM TOJ€. YpaBHEHHE TS
panuanbHoi QyHKIMH. ['aMUIBTOHMAH BOAOPOIONOAOOHOTO aToMa. ATOMHAs CHCTEMa eIMHUII.
DOHEepreTUYecKHii CIEeKTp W paaualibHble BOJHOBBIE (DYHKIIMHM CTAllMOHAPHBIX COCTOSIHUN
BOJIOPOJONIOA00HOr0 atoMa. [yaBHOe, paauanbHOE, OpOMTAaIbHOE M MAarHUTHOE KBAaHTOBbBIE
yucna. [locranoBka 3amaun paccesHus. Yupyroe paccessHue. AMIIIUTYyAa paccesHus. CeueHue
paccesHus. @PyHkuusa ['puHa 3amaum paccesHus. VHTerpanbHOE ypaBHEHHE Ui 3a4a4d
paccestaus. [Ipubnmxenne bopua. Meron mapruanbHeix BoiaH. Dasel paccesHus. PesonancHoe
paccessuue. Heymnpyroe paccesnue. Ontudeckas teopeMa. (OcoOeHHOCTH —paccesHus
TO/IE€CTBEHHBIX YaCTHL.

2. MaTeMaTtn4ecKkue OCHOBbI KBAHTOBOW TEOPHH.

CoctosHust 1 HabmoaeMble. DPMHUTOBBIE M JIMHEHHBIE onepaTopbl. PasnojkeHue BOJIHOBBIX
¢GyHKIMH 1O COOCTBEHHBIM (YHKLHUSAM oOmepaTopa (U3NYECKON BEIWYHHBI. AMILTUTY/IBI
BEPOSITHOCTH. Y CIIOBUSI OPTOTOHAJIHOCTH JJIsi COOCTBEHHBIX (DYHKIIMIA ONIepaTopoB (hPU3HUYECKIX
BEIWYUH. Bpruncnenue cpenHux 3HadeHud. Teopus npencraBiieHH. BeKTOpbl COCTOSHHNA U
COIPSDKEHHBIE BEKTOPbI COCTOSIHUH. YCIIOBHE MOJHOTHI COOCTBEHHBIX BEKTOPOB OIepaTopa
¢u3ndeckoil BenmuuuHbl. OJHOBPEMEHHO HM3MEpHUMble (Qu3MuecKue BeJWYMHbI. KoMMyTaTOpbI.
[Tonubiit HaOOp (M3HYECKUX BEIWYMH, ONMCHIBAIOIIUX KBAaHTOBYIO cucTeMy. COOTHOLIEHUS
HEOIPEACIEHHOCTH M KOTEpPEeHTHbIE cocTosiHuA. MmmynscHoe mnpexacrasiienune. Matpuunbsie
IpPEICTABICHUS: OINEPAaTOPhI-MaTPUIbl M BEKTOPHI-CTOJOLBI. YHHUTapHbIE IpeoOpa3zoBaHus
BEKTOPOB COCTOSTHUM U omepaTopoB. MaTpruyHas MeXaHHUKa. 3aBUCUMOCTh (PU3NYECKUX BEITUYUH
oT BpeMeHu. OnepaTtop U3MEeHEeHUs! GU3NUECKOI BeTMUMHBI BO BpeMeHU. VIHTerpaiibl 1BUKEHHUS.
Oneparopbl U3MEHEHUS BO BPEMEHU KOOPAMHATHI M UMITYJIbCA YACTHUIIBI B IOTEHLIUAIBHOM II0JIE.
Kommytaropel u ckobku Ilyaccona. Omepatop somouuu. IlpeacraBnenus Llpenunrepa u
[eiizenbepra.  YpaBHenue [I'eiizenOepra jans  omepaTopoB  (U3MUECKUX  BEIUYHH.
IIpocTpaHCTBEHHBIE CABUTM WU ONEPATOpP HUMITyibca. [I0OBOpOTHI B IPOCTpaHCTBE U OLEpPaTOp
yri10Boro MoMeHTa. OpOUTaIbHBIN YTII0BOM MOMEHT YacTUIlbl. KoMMyTalimoHHbBIE COOTHOIIICHUS
JUIsL ONIEPAaTOPOB YIIIOBOro MoMmeHTa. CucremMa COOCTBEHHBIX BEKTOPOB OINEPATOPOB YIIIOBOIO
MomeHnTa. CrinH yactuiibl. Marpunsl [aymnu.

3. OcHOBEHI peHHTHBHCTCKOﬁ KBaHTOBOH TCOpHUHU.

VYpaBuenue Kneitna-I'opnona. Ypasaenue [{upaka. I'paguentHas uHBapuanTHOCTh. CBOOOIHAS
penaTuBucTcKas 4dactuia. COCTOSHUS C TOJOKUTEIBHBIMH M OTPULATEIBHBIMH JHEPTUSMH.
Yactunel ¥ aHTHyacTubl. YpaBHeHue Ilaynu. VYpasHenue Illpeaunrepa BO BHELIHEM
AJIEKTpOMarHuTHOM moJje. IlompaBku BTOpOro mopsiika MO V/C: MOMpaBKa K KUHETHYECKOH
SHepruu, nomnpaska /lapsuHa, cnuH-opOuTaNnbHOE B3auMoieicTBre. YacTuila B MarHUTHOM II0JIE.
VYposuu Jlannay. KBantoBanue cBOOOAHOIO 3IEKTPOMArHuTHOTO 1osist. OnepaTropsl poxkKAeHUs U
YHUUTOXXKEHUS (POTOHOB. ['aMuibTOHMAH moJis. ['aMUIbTOHMAH B3aMMOJEHCTBHS aToMa U MOJIS.
DIIEKTPAYECKOE AMIIOJNBHOE H3IydeHue. BepodATHOCTh m3iydeHus M mnornomeHus. lIpasBuma
0TOOpa AJIs ANEKTPUUECKOrO AUMOIBHOIO U3ITydeHHs. MarHuTHOE JUIOJIBHOE U AIIEKTPUUYECKOE
KBaJpyNoJIbHOE N3ydeHus. Paccesnue GpoToHOB.

4, HpI/I6J'II/I)KCHHBIC METOJIbl KBAaHTOBOM MEXaHHMKH.



VYcnoBrue NpUMEHUMOCTH KBa3UKIACCUYECKOT0 MPpUOIMKeHus. Bu BOTHOBOM QyHKIIMM 4aCTUIIBI
B KBa3WKJIACCUYECKOM MpHOImkeHnn. Pemenus ypasaenus Llpeaunrepa B OKPECTHOCTH TOYKHU
noBopoTa. YcnoBus kBantoBanus bopa-3ommepdenbaa. BeposTHOCT TPOHUKHOBEHHS YaCTUIIBI
yepe3 Oapbep B KBAa3MKJIACCHUECKOM MpuOmmxkeHud. I[lepBoe u BTopoe NMpUOIMKEHUS TEOPUU
CTallMOHapHbIX Bo3MylleHui. Kpurepuil npuMmenuMoctu Teopuu. CTallmOHaApHOE BO3MYILLIEHUE
BBIPOXKJICHHBIX YPOBHEH TUCKPETHOTO CIIeKTpa. BONHOBBIE (YHKIIMN HYJIEBOTO MPHOIMKECHUS.
Cekynsipoe ypaBuenue. Dddext Llrapka B arome Bogopona. HecranumonapHoe Bo3MylieHHE
JUCKpeTHOro cunekrpa. Ilepexoasl mox BIMSHUEM BO3MYLICHHUS, JICUCTBYIOIIETO B TEUYEHUE
KOHEYHOTr0 BpeMeHHU. AnnabaTuueckue U BHE3amHble Bo3MyIneHus. [lepexonsl moa neiictBuemM
MEPUOJNYECKOT0 BO3MYLIEHUS B JUCKPETHOM U HENpPEPBIBHOM crekTpax. IIpaBuio depmu.
Pacnan kBasucranmmoHapHBIX cocTosHuM. CrnuH-opOHTanbHOEe B3aumozelcTBue. ClioxeHue
MomeHTOB. Koaddurmenter Knedmra-I'opaana. ITonneli yrioBoit MoMeHT. CHMMETPHH BOJTHOBOM
GYHKIMM TOXKIECTBEHHbIX 4acTull. bo3oHbsl u depmuonsl. Jerepmunant Cidrepa. [IpuHnun
[Taynu. Atom renus. KoopauHatHble 1 COMHOBBIE (PYHKIIMU JBYX 3JIEKTPOHOB. BapuannoHHbIN
MPUHIINI, BBIYUCIICHUE PHEPTHMH OCHOBHOTO cocTosHua. Merox Xaptpu-®Poka. [Ipubmmkenue
LHEHTpaIbHOro 1nojs. MHTerpanel IBUKEHHUS B CIIOKHBIX aTomax. Tepmsl. [IpaBuna Xynna. LS-
cBs3b. ToHKas cTpykTypa ypoBHel. [IpaBuno unrepsanos Jlange. D dextsl 3eemana u [lamena-
baka. [lapamaruerusm u AuamarHeTusM aTOMOB.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

KoruurnBHas HelipoHayka

Heab AMCHUNIMHBI:
- IO3HAKOMUTH CTYJIEHTOB C HEUPOHHBIMH OCHOBAMU KOTHUTHUBHOMU JIEATEIHLHOCTH;

- 00CYOUTb TEOPETUYECKUH M SKCIEPUMEHTAJIbHBIII MaTepual MHUPOBOM COBPEMEHHOM
HelpoHaykH, HeiipoOuosoruu u Helipodusnonoruy;

- PacCCMOTPETh HEpelIeHHbIE MTPOOIEeMbl HEUPOHAYKH;

- IPUBCCTH OCHOBHBIC MCTOAbI IMOJTYUYCHUS SKCIICPUMCHTAJIbHBIX JaHHBIX.

3agauu AMCHMILVIMHBI:
- OCBOGHHE METOJMYECKON U METOJ0JIOTNYECKON Oa3bl KOTHUTUBHON HENPOHAYKH;

- 3HAaKOMCTBO C OCHOBHBIMH pC3yJIbTaTaMH OTCUYCCTBCHHBIX U SaPY6e)I(HI>IX pa60T I10
HCCIICOJOBAHHUIO MO3TI'a, CBA3aHHBIX C pa3pa60TK0171 HpO6JICM KOTHUTHUBHOM HeﬁpOHaYKH;

- (popMupoOBaHUE TPEACTABICHUM O TPUKIATHOM 3HAYCHUH KOTHUTUBHOM HEUPOHAYKH.
ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO JTUCHHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YyYaIOIHecs JOKHBI

3HATh:

- OCHOBHBIE CTPYKTYpHbIE M (DYHKI[MOHAJIbHBIE XapaKTEPUCTUKHU HEPBHBIX KJIETOK;

- OCHOBHBIE MPUHIUIIBI CTPOEHHUS U CUCTEMHOW OpraHU3alii OJIOBHOTO MO3Ta;

- OCHOBHBIE COBPEMEHHBIE METOIbI NCCIIEJOBAHNS HEUPOKOTHUTHUBHBIX IPOLIECCOB;

- OCHOBHBIE TEOPUH O HEPBHBIX OCHOBAX KOTHUTUBHBIX (DYHKIIHIA;

- OCHOBHBIE PE3yJIbTaThl COBPEMEHHBIX SKCIIEPUMEHTAIbHBIX pa3pad0TOK B 00J1aCTH KOTHUTHUBHOM
HEHPOHAYKH.

yMeTh:

- TOJIb30BAaThCsl CBOMMH 3HAHUSMHU JJIsl TIOCTAHOBKM HOBBIX 3a/lad B 00JIACTH KOTHUTUBHOM
HEHUPOHAYKH;



- COMOCTABJIATh JaHHBIE, IOJyYEHHBIC B PA3HBIX KCIIEPUMEHTAJIBHBIX HCCIIEIOBAHMIX;

- IPOBOJIUTH METOOJIOTHUYECKYIO OIIEHKY 00CYK/IaeMbIX PE3Yy/IbTaTOB;

- aHAJIM3MPOBATh COBPEMEHHbIE paOOTHI B 00JaCTH HEMPOKOIHUTUBHBIX HAaYK;

- popmynupoBaTh 331a4M U HHTEPIPETUPOBATH PE3YNIbTATHI HEHPOKOTHUTHBHBIX SKCIIEPUMEHTOB;

- COOTHOCHUTH HAYYHBIC U TEXHOJOI'MYCCKUC 3a1a4u B HeﬁpOKOFHHTHBHBIX HCCICOOBaHUMAX.

BJIA/IETh:

- OCHOBaMHU KOMITBIOTEPHOI'0 aHAJIN3a OBEACHUS U HEHPOKOTHUTUBHBIX IPOIIECCOB;

- HaBBIKAMU OCBOCHHUSA 00JIBIIOr0 00beMa HHPOPMALIUY;

- HaBBIKaMU HaXO0XKJICHUs HEOOX0 MO HelipoOronorudeckoi nHpopmanuu B IHTEpHETE;
- HaBbIKaMU pabOTHI Ha HEUPOOMOIOTUYECKOM 000PYIOBAHNH;

- HaBBIKAMHU PabOTHI C TOBEICHUEM KUBOTHBIX;

- HaBbIKaAMH aHaJIn3a SKCIICPUMCHTAJIbHbBIX TdHHBIX.

TeMbl U pa3jeiibl Kypca:
1. Meroas! HElipOHAYK.

Metonbl U3y4eHUs aKTUBHOCTH OTAEJIbHBIX HEHPOHOB. Perucrpanus MMITYJIbCHOW aKTUBHOCTH
HEUPOHOB. MyJIbTHANEKTPOIHASA perucTpamus. Peructpamus MeTaboInueckod U TeHeTUUECKOU
AKTUBHOCTH HEWpOHOB. CTUMymsinus ydacTKOB Mo3ra. JlokajabHbIE MOBPEXKIACHHUS MO3Ta.
['eneTnvecku M3MEHEHHBIC )KMBOTHBIC. HEMHBAa3UBHBIE METOJIbI U3YyUYEHUSI aKTUBHOCTH IIEJIOTO
Mo3ra. DnektposHedamorpadpus. CesizaHHbBIC c COOBITHUAMHU MTOTEHIUATBI.
Marunurtosnnedanorpadpus. I[losutpoHHo-amMuccuonHass Ttomorpadus. SnepHas MarHUTHas
pe30HaHCHas HMHTpPOCKONUsA. [IpUHIMN «BBIYUTAHUS» U300paXKEHUH B  KOMIBIOTEPHOM
ToMorpaduu.

2. KoHuektoMm mo3ra.

OCHOBHBIE OT/IENIBI MO3ra 4YeJOBEKa: TMPOJOJITOBATHIM MO3T; 3aJHUM MO3T; CPEIHH MO3T;
IIPOMEKYTOUHBI MO3T; KOHEYHBIH MO3T, MO3Ke€4oK. Jlonmm KoHeuHoro mosra. ['mmmoxami.
Heokopreke. CTpykTypHO-QYHKIIMOHANBHBIM T0aX0A. CTPYKTYpHBIE CBS3UM MEXKIY 30HAMU
Mo3ra. DYHKIHUOHAIBHBIE CBS3M MEXKIY 30HAMU MO3ra. KOHHEKTOM Ha KJIETOYHOM YpOBHE.
Konnekrom Ha wmakpoypoBHe. llonsitue mnmactuuHoctu. IIpecuHanThdeckasl IMIaCTUYHOCTD.
[Tocrcunantruueckas  miactuyHocTh.  CeHcutmzanua. Dacwnuranus.  JlonroBpeMeHHBbIE
MoTeHIManuA u nenpeccusi. AKTuBHOCTh NMDA-penentopos.

3. HelipoH: cBoiicTBa, CTpOEHUE, aKTUBHOCTb.

Hetipon kak cTpykTypHast 1 QyHKITMOHAIbHAS €IMHUIIA MO3Ta. DIIEKTPUUECKHE CBOMCTBA JKHUBBIX
KJIETOK. MeMOpaHHBI MOTeHIIMal: MeMOpaHa, KaHalbl, HOHBI. [loTeHITMaN 1eMCTBUS, aKCOHHBIN
xonmmuk. Ilpomeccst  oOparHoro pacnpoctpanenus. BIICIT wu  TIICII. KonmdaectBo
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 crounoBepa. OCOOCHHOCTH TIHATBHBIX
KJIETOK. THUIIBI INIMaNbHBIX KJIETOK. ['opMOHBI. DKcnpeccus reHoB. TpaHCKpuIus, TpaHCIsALuUs.
UccnenoBanuss AsuieHoBckoro uHctutyra. @DyHkuuum OenkoB B HeilpoHax. CuHTtes
HU3KOMOJIEKYJISIPHBIX ~ MeauaropoB. CuHTE3 HelponentuaoB. TpaHCIOpPT —MeAMaTOpOB.
AHTepOrpagHblil U peTporpaanslii Tpancnopt. BeicBoOoxaenue menuatopoB: SNARE rumotesa.
VY nanenue menuatopoB. Penientopsl Ha MeMOpaHe.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

KpaTHble MHTErpaJibl 4 TEOpUs MOJIA

Heab AMCHUNIMHBI:

- ¢dopmupoBanue 0a30BBIX 3HAHWH 1O MATEeMATUYECKOMY aHAIW3y s JallbHEHIIero
UCIIOJIb30BAaHUS B JPYrUX  O0JIACTSIX  MAareMaTUYecKoro 3HaHUS W JIUCIHIUIMHAX
€CTECTBEHHOHAYYHOI'O COJICPKAHMUS;

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

3agauyd AUCHUILINHBI:
— opMHpoBaHue Y 00yJarOIuUXcsi 0a30BbIX 3HAHUN 110 MATEMATHUECKOMY aHAIH3Y;

— (opmupoBanue 00IIEMAaTEMATHYECKON KYIBTYPbl: YMEHHE JIOTHYECKH MBICIUTH, TPOBOIUTH
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPKJICHHUM, YCTAHABIMBATh JJOTUYECKHUE CBSI3U MEXKIY OHATUSIMY;

— (1)OpMI/IpOBaHI/IC YMCHI/II‘/'I U HAaBBIKOB IIPUMCHATH IIOJYUYCHHBIC 3HAaHUA IS PCIICHUA
AHAJIUTUYCCKUX 3ala4, CAMOCTOATCIIbHOTO aHAJIN3a ITOJTYUCHHBIX PE3YJIbTATOB.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00yYeHHS MO JTUCHHUILINHE (MOAYJIIO)
B pesynbrare oCBOCHUS AUCITUTUIMHBI 00YYaIOIIUECs JOJKHBI
3HATh:

- OTIpeJICIICHNE ¥ CBOMCTBA TEH30POB M BHENTHUX ()OPM, TCH30PHBIC OIIepaITiK, TCH30PHBIN 3aKOH
npeoOpa3oBaHMs KOOPIUHAT;

- oOlpeneleHHWE M OCHOBHBIE cBoWcTBa muddepeHIranbHbX (GopM, KpPUBOIUHEHHBIX H
MOBEPXHOCTHBIX WHTETpaloB OT ¢opM, BHemHero nuddepeniumana Gpopmsl, oOIIyI0 TeopeMy
Crokca;

- CBOMCTBa pOTOpa U AUBEPreHIIMN BEKTOPHOTO MOJIs, Kiaccuueckue ¢popmyisl I'puna, Ctokca u
Octporpaackoro — I'aycca; OCHOBHbIE CBOMCTBa ()YHKIIMOHAJIBHBIX PSIOB M HECOOCTBEHHBIX
WHTErPAJIOB, 3aBUCALIUX OT IAPaMETPOB, TEOPEMBI O PABHOMEPHOU CXOUMOCTH U aHAJTUTHYECKUE
CBOMCTBA PAaBHOMEPHO CXOASIIMXCA PAJOB U UHTETPAJIOB;

- TEOpEMY O CXOOUMOCTH CTENEHHBIX psioB, Teopemy Komm — Apnamapa, cBolicTBa
AHATUTHUYECKUX (PYHKLUI; TEOPEMBbI O CXOAMMOCTH M PABHOMEPHOM CXOJUMOCTH pAoB Dyphe,
teopemy Deiiepa, Teopemsl Beliepmtpacca o npubamkeHH QyHKIMI MHOTOWIEHAMH; CBOMCTBa
npeoOpa3zoBanus Oypre;



- TeopeMy oOpaieHus nmpeodpazoBanust Oypbe; onpeneseHre, OCHOBHBIE CBOWCTBA U MPUMEPHI
0000IIeHHBIX (PYHKITHIA.

yMeThb:

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

- HAaXOJUTh 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:

- TEH30pHOM anreOpoii U1 ee MPUMEHEHUS B aHau3e U pusuke, ammaparoM auddepeHnantbHbIX
dopM, KPHUBOJMHEHHBIX M TOBEPXHOCTHBIX MHTETPAJOB M BHEIIHHX IPOU3BOJHBIX U €ro
NPUIOKECHUAMH B T HEepeHINATBHBIX YPABHEHUSX M TEOPETUIECKON (U3HUKE,

- 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 MPON3BENCHUS INHEWHBIX IIPOCTPAHCTB. Y HUBEPCATBHOCTD TEH30PHOTO YMHOXKEHUS.
OO6mue TeH30pHBbIE omnepauuu. JIuHeilHble OTOOpa)keHUs M NOJWIMHEHHblE (YHKIUU Kak
IIPUMEPBI TEH30POB.

Tenzops! Tuna (p,q). Onepauuu Hajx TeH30paMu. TeH30pHBIN 3aKOH ITPeoOpa3oBaHus KOOPAUHAT.

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 OPHUCHTHPOBAHHOI'O MapaJlJICJICIIUIICAA.

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

KpuBosuHeiiHbIe ¥ TOBEPXHOCTHBIE MHTETPaJIbl KaK MHTErpaibl OT AU epeHInalIbHbIX (OopM.
Juddepennmansapie GOpMbI Ha KPUBBIX, IIOBEPXHOCTIX U B 00JIACTSIX TPEXMEPHOTO €BKJIMOBA
npoctpancTBa. OrpanudeHue Gopm.

WnTerpupoBanue u BHewHee nuddepennuposanue popm. @opmyna Ctokca.



Ces3p quddepeHnnanbHbIX GOPM € BEKTOPHBIMU MOJIAMHU. JIMBEpPreHIMs U poOTOp, NOTOK U
mupkymsnus noist. Knaccnueckue ¢opmynsl ['puna, Ctokca u Octporpaackoro — ["aycca.

2. OyHKIMOHAJIbHBIE IPOCTPAHCTBA U 0000IIEHHBIE (DYHKIINU.

HopmupoBannbie 6eckoHEUHOMEpHBIE MpocTpancTBa. CxoauMocTb. JIMHEHHO HEe3aBHUCUMBIE H
IIOJIHBIE CUCTEMBI.

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

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

OpTtoronanbHbie cucteMbl. OpTOroHaIu3aIus.

Hawunyumee npubnmkeHrne BeKTopa eBKIN0Ba MPOCTPAHCTBA TMHEHHON KOMOMHAIIMEH BEKTOPOB
oproroHanbHOi cucrembl. HepaBenctBo beccens.  [lonHoTa OpTOrOHANBHON CHUCTEMBI.
PaBenctBo Ilapceais. 3aMKHYTbIE OPTOTOHANIbHBIE CHCTEMbI. lloNHBIE E€BKIMAOBBI
MPOCTPAHCTBA M CBOMCTBA OPTOTOHANBHBIX CHUCTEM B HHUX. M30MOPQU3M EBKIHIOBBIX
IIPOCTPAHCTB.

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

[TpoctpanctBo D. O600mennsie pynkuuu. [Ipumepsl. Perynspusie 1 cHHTYISpHBIE 00001IIEHHBIE
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 psaabl, paasl @ypwe u npeodpasoanue Oypre.

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
uHTerpasnoB. B- u I'- dynkium.

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

Panst @ypee. Teopemsl 0 cxoaumoctu psanoB Pypee. Teopema Deliepa.
Teopemsl Beliepmitpacca o npuOinKeHNN HEPEPHIBHBIX (QYHKINI MHOTOWJIEHAMHU.

[TpeoOpaszoBanue Oypne. Dopmyna obpamenus. CoiicTBa mpeodpazoBanus Oypoe.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukaagapie MaTeMaTHKA U (PU3UKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

JlabGopaTopHblil NPAKTUKYM 110 HAHO-, 0M0-, HH(POPMANUOHHBIM U KOTHUTHBHBIM
TeXHOJIOTUSIM

Heab AMCHUNIMHBI:

-03HAaKOMUTb CTYJICHTOB C 3KCIEPUMEHTAJIbHBIMH METOJAMH UCCIEIOBAHUS CTPYKTYPhI, COCTaBa
U CBOMCTB CJIOXHBIX (U3NICCKUX W OMOJIOTHYECKHUX CHCTEM ITyTEeM IPOBEIACHHS M3MEPCHUN Ha
coBpeMeHHOM oOopynoBanuu PecypcHbix 1eHTpoB KypuatoBckoro komrmiekca HBUKC-
TEXHOJOTHII HallMOHAJIBHOTO MCCIE0BATENIbCKOTO LeHTpa «Kyp4aTOBCKUI MHCTUTYTY.

3agauyd AUCHUILINHBI:
- OCBOCHUE TEXHUKH IIPOBEACHUSA U3MEPEHUN;

- 00paboTKH pe3yIbTATOB U aHATU3a MOJYYCHHBIX JAHHBIX B CIACAYIOMIMX IKCHEPUMEHTATbHBIX
METOJIaX: PEHTTeHOBCKas AU PAKIIHS, PpEHTTeHO-(PIyOPECIEHTHBIN aHaIu3;

- IPOCBEUMBAOIAS AJIEKTPOHHAs MUKPOCKOIHMS, pacTpoBasi AJIEKTPOHHAsT MHKPOCKOIUS,
mubdepeHManbHas  CKaHUpPYIOLas KaJOpPUMETpHUs, OIpeaeieHHe TUAPOPMIbHOCTH U
ruApoPOOHOCTH MOBEPXHOCTH.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE (MOAYJIIO)
B pe3ynbrare ocBOCHUS AUCITUTUTHHBI 00YYaIONTUECs TOJKHBI
3HATh:

- OCHOBHBIE MTOJIOKEHMS Pa3/IeNIoB 001IeH (PU3UKH — KIAaCCHYEeCKOM MEeXaHUKH, TEPMOINHAMUKH U
MOJIEKYJISPHON (PUBHKH;

- KJIAaCCHYECKOM JIEKTPOAMHAMUKU, ONTHUKU, AaTOMHOU U SJIEPHON (PU3UKHU;
- 0a30BbIC MIPUHIIUITBI KBAHTOBOW MEXaHHKHU;

- OCHOBBI HEOPraHUYECKOM U OMOOPraHNYECKON XUMUU.

yMeTh:
- IPOBOJUTH U3MEPEHUS U 00pabaThIBATh UX PE3YJIbTATHI;

- YCTAHABJIMBATbL CBA3U MCKIY Ha6J'IIOIlaeMBIMI/I SABJICHUAMHN W MATEMAaTHYCCKHUMHU MOJCIISAAMU,
OITMCBhIBAIOIIMMU OTH ABJICHUA.



BJIAJ1€Th:

- MaTCMaTN4YCCKUMHN MCTOJaMU O6pa6OTKI/I PE3YJIbTATOB HSMepeHHﬁ.

TeMbl U pa3jesibl Kypca:
1. PEHTreHOCTPYKTYpHBIH aHaIU3 MOJUKPUCTATUIMYECKUX 00pa31ioB.

Judpakuust peHTreHOBCKUX ydyeid. @opmyna bparra. MunnmaneHas JJIMHa aTOMHOM PELIETKH,
KOTOpasi MOXeET OBbITh pa3pelieHa MeToJoM Ju(ppakiuu Npu (UKCHUPOBAHHOW JJIMHE BOJHBI
PEHTI€HOBCKOTO M3imydeHus. Peduiekchl, mopsnok pediexca. TUITBI KPUCTAITMYECKUX PEIIETOK.
Posib TONIIMHEBI KpUCTAIIa B ONPEACIICHUU MMApaMETpa PEMIETKH. Y CTPOMCTBO PEHTTE€HOBCKOTO
mudpakromerpa Bruker 8 Advance.

2. Pentreno-¢iyopecieHTHBIN aHalu3.

[Ipuntumner peHTreHo-(ayopeciueHTHOro aHanu3a. CHeKTphl U3y4eHUsS U3BECTHBIX JIEMEHTOB
(Mg, Al, Cu, W, Pb, Bi) u quarpammer Mo3mu. OmnipeienieHIe HeH3BECTHBIX JJIEMEHTOB B 00pa3iax
(Ka4eCTBEHHBIN aHaAM3). YCTPONCTBO PEHTICHOBCKOTO (DIIyOpeceHTHOTo crekTpoMerpa S4
Pioneer ¢upmbr Bruker AXS, mpenHazHa4eHHOTO sl ONpEAETCHHS 3JIEMEHTHOIO COCTaBa
pa3IuYHBIX MaTepuanoB. KayecTBEHHbI M KOJWYECTBEHHBIM D3JIEMEHTHBIM AaHAIU3 BCEX
AJIEMEHTOB OT YTJIepojaa J0 ypaHa B Mpo0ax, HAXOMANIMXCS B IMOPOIIKOOOPAa3HOM, TBEPIOM U
JKHIKOM COCTOSIHHUSX.

3. HpOCBe‘lI/IBaIOH_[aH QJICKTPOHHAA MUKPOCKOIIHUA.

Hudpaxkiuuonnsii  npeaen. Judpakuus S1EKTPOHOB HAa  KPUCTANIMYECKOW — pEIETKE.
Teopernueckne OCHOBBI IPOCBEYMBAIOIIECH 3JIEKTPOHHOM MHUKpOocKonuu. KoMIOHEHTHI
MPOCBEYMBAIOIIETO ANEKTPOHHOr0 MuKpockomna (II9M). Meroasl moOATrOTOBKH OOpa3IoB st
m3mepennit Ha [IOM. MHWudopmanus 00 oOpasue, wu3BIekaemas U3  MOJTYYECHHBIX
AKCIIEPUMEHTAJIbHBIX JaHHBIX. Pexxumbl pabotel [IOM, ¢popmupoBanue koHTpacta. MeTombl
BU3YyalIU3alK. Y CTPOUCTBO AJIEKTPOHHO-MOHHOTO MHUKpockomna Helios.

4. PactpoBast 371EKTpOHHAs! MUKPOCKOIIHSI.

Hasnauenue pactpoBoro 3nexkTpoHHOro mMukpockomna (POM). [IpoctpaHncTBeHHOE paspelieHue,
nuarna3on yBenuwueHuit POM. [lpunnumner pabotel U cxema POM. Buasl B3aumopeicTBuit
AJIEKTPOHOB C BELIECTBOM, T'€HEPUPYIOLINE pa3IUYHbIE CUTHANbI, cojepxkaliie HH(OPMaLUO O
toniorpadun U marepuaie obpasua. Pexumbl paboTel M perucrpanus nzoOpaxkeHuit B POM.
[TonroroBka o0Opa3uoB ans pabotel ¢ POM. YcTpoilcTBO M XapaKTEpUCTUKH COBPEMEHHOTO
MHUKPOCKOIIa IPOCBEUUBAIOIIET0 pacTpoBoro sekrpoHHoro Titan 80-300.

5. JduddepennmanbHas CKaHUPYOLIAs KaJOPUMETPHs: HCCIEAOBaHHE TEIJIOBBIX 3(PQeKToB,
COITPOBOKIAIOIIUX (Da30BbIE U pellaKCAllHOHHBIE TTEPEXOIBI.

Bunpr TepMmuueckoro ananusa BemiecTBa: nuddepeHuanpHeii TepMudeckuid ananu3 (JITA),
muddepennmanpHas ckanupyomas kanopumerpus (ICK), TtepMmorpaBuMerpuueckuil aHaau3
(TT'A), Tepmomexannyeckuii ananu3z (TMA). XapakTepuCTHKH BEIIECTBA, KOTOPbIE MOKHO
U3MEPATh C TOMOIIBI0 PA3IUYHBIX BUAOB TEPMHUYECKOIO aHajau3a. YCIOBHUSA, MPU KOTOPBIX
pean3yroTcsl BUAbI TEPMUYECKOTO aHainM3a. Y CTPOUCTBO AU(depeHInanbHOr0 CKaHUPYIOIEro
kanopumetpa Perkin Elmer DSC 8500.



6. N3yuenune nmapameTpoB ruipoPpIbHOCTU U THAPOGHOOHOCTH MTOBEPXHOCTH.

[Tporieccrl, MPOUCXOASIIME HA TIOBEPXHOCTH TBEPABIX Tel. ['uapodunbHble U THIAPO(HOOHBIE
Marepuanbl. VMMMepcmoHHOe M KOHTAaKTHOE€ CMayuBaHHME IMOBepXxHOcTHU. [loBepxHOCTHOE
HaTspKkeHue. KpaeBoll yrojn cmauuMBaHUsl OBEPXHOCTH, METOABI €ro u3MepeHus. OnpeneneHue
KpaeBbIX YIJIOB CMayMBaHUs C TOMOIIBI0 cucTteMbl aHanu3a (Gopmbl kammm KRUSS DSA3OE.
MeTo/1b1 O1IeHKH (POPMBI KAILIH.

7. CKBHU/I-marautomerp.

3HaKOMCTBO C ycTpoHcTBOM U npuHIUIoM padotrst CKBU/l-maruutomeTpa
8. Cucrema u3MepeHus XapaKTepUCTHK morynpoBoaaukoB Keithley 4200.
M3yueHne CTaTUYECKUX XapaKTEPUCTUK OUITOJIIPHOTO TPAH3HCTOpA

9. Muddepennmanpupiii ckanupytonwii kanopumerp Perkin Elmer DSC 8500.

HuddepenunanpHas CKaHUPYIOMIAas KaTOPUMETPUs: HCCIEIOBAaHUE TEIUIOBBIX 3 (EKTOB,
COMPOBOXKAAOIMINX (a30BbIEC U PEIaKCAI[HOHHBIE TEPEXObI

10. UK-®ypse cnexTpometp Nicolet iS5.
H3y4enue coctaBa M CTPYKTYpBI HOJIUMEPHBIX MaTtepuanoB Metogom MK-criekrpockonmu
11. AMP cnexktpomerp.

Onpenenenue JMHAMUUYECKON CTPYKTYpbI Oenka MerooM SAIMP cnektpockonuu



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

JluHeiinas aaredopa

Heab AMCHUNIMHBI:

- OCBOCHHE CTyJAeHTaMH (YHIAMCHTAIbHBIX 3HAHUN B O00JIACTH JIMHEHHOW anreOpbl H
AQHAIUTUYECKON TeOMEeTpUH, U3ydeHHE CIOCOO0B pelIeHUs 3a]ja4 METOJaMH JIMHEHHOMN anreopbl
Y QHAJIMTUYECKOU IN€OMETPHH.

3agauu AMCHUIINHBIL:

- (hopmupoBanue 0A30BBIX 3HAHHWI B 00JIACTH JIMHEHHOW aJIreOphl U AHATTUTHYECKON T€OMETPHH
KaK JUCIUIUIMHBI, WHTCTPUPYIOMICH OOIIeMAaTeMaTHYSCKy0 IMOJATOTOBKY  IMPHKJIAIHBIX
MaTEeMATHKOB W (HU3MKOB ¥ OOCCIICYMBAIONICH TEXHOJOTUYCCKUE OCHOBBI COBPEMEHHBIX
WHHOBAIIMOHHBIX c(pep nesATeTbHOCTH;

- 00yuyeHHe CTYAECHTOB PUHIIUIIAM IPUMEHEHHS] OCHOBHBIX ITOHATUHN JIMHEHHO anreopsl.
Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUYeHHs M0 JUCHUIINHE (MOAYJII0)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YyYaIOIIMECs T0JIKHbBI

3HATh:

- OCHOBBI TEOPUM JIMHEWHBIX IIPOCTPAHCTB, OINPEACIICHHS W CBOWCTBA IMOANPOCTPAHCTB, HUX
0a3ucoB, CyMMBbl M IepeceueHus, MeToj laycca pemeHus CHCTeM JIMHEWHBIX ypaBHEHUH,
CBOMCTBA CJIOKEHUS M YMHOXKECHHsI MATpHIl, ONpPEACIICHHE W CBOMCTBA PaHra M OINpPEACIIUTENS
MaTpHIbl, CBOMCTBA KOMIUIEKCHBIX YHUCEIT,

- OTIpeieieHne IMHEMHOro 0TOOpaXkeHusl, CBOICTBa ero sApa U obpasa, onpeielieHue U CBOMCTBa
COOCTBEHHBIX 3HAUY€HUI, COOCTBEHHBIX U KOPHEBBIX BEKTOPOB, TEOPEMY O >KOPJAHOBOH (opme
oreparopa, onpeeseHue U CBOICTBa OMITMHEMHBIX U KBaIPaTUUYHBIX (OPM;

- TEOpeMy O KaHOHHWYECKOM BHUJE KBaJIpaTHUUHON (HOpMbI, 3aKOH MHEPIHH, OIpeaeTIeHHUE
3HAKOOMPEEIECHHOM U 3HaKonepeMeHHON (hopMbl, Kputepuid CUITbBECTpA;

- OIpCACIICHUC CBKJIWAOBA IIPOCTPAHCTBA, OCHOBLI MHOI‘OMCpHOﬁ €BKJIMJIOBOM TeOMCTpHH,
CBOMCTBaA CaMOCOIIPSIP)KCHHBIX, YHUTAPHBIX U OPTOTOHAJIBHBIX OIICPATOPOB, CBOMCTBA OMIIMHEHHBIX
" KBaJAPpAaTUYIHBIX (I)OpM B CBKIIMAOBBIX IPOCTPAHCTBAX.

yMeThb:



- peuaTh CUCTEMbI TUHEHHBIX YpaBHEHUH, HAXOAUTh OA3UCHl U pa3MEPHOCTH MOJIPOCTPAHCTB, UX
CYMM M TE€pPECEUYEHUH, BBINHCHIBATh MATPUIly JIMHEHHOTO OIepaTopa, HaXOAUTh COOCTBEHHBIE
3HAYeHUS U COOCTBEHHBIC BEKTOPHI;

- TPUBOAWTH MAaTpPUIly OIEparopa K MKOpAAaHOBOH ¢(opme, HAXOAUTH KAHOHUYECKUN BHI
KBaJIpaTUUHOU QOpMBI, Uccaen0BaTh (HOpPMY Ha - 3HAKOOMPEIEIIEHHOCTD;

- OmpeleNsATh KaHOHWYECKUH BHJ] OPTOTOHAILHOTO, YHHTAapHOTO M CaMOCOIPSIKEHHOTO
oreparopa, MPUBOJUTH KBAJIPATUYHYID (GOpPMY K TJIaBHBIM OCSM  OPTOTOHAIBHBIM
npeoOpa3oBaHKUEM.

BJIa/1eTh:
- alapaToM MaTpPHUI] ¥ JIMHEHWHBIX YPABHEHUN U €r0 IPUIIOKEHUIMY,

- METOJIaMU TEOPHUH JIMHEHHBIX ONEPaTOPOB U KBAAPATUYHBIX (POPM.

TeMbl U pa3jeiibl Kypca:
1. Ananutuyeckasi TeOMETpUs U BEKTOpHas anredpa.

OcHOBHBIC MOHATHS JIMHCHHOW alreOphl M aHATUTHUYECKOW reomerpuu. CucreMa KOOpIMHAT,
KOOPJHMHATHOE IIPOCTPAHCTBO.

2. bunuHeiHbIe U TOTyTOpAIMHEHHBIE (POPMBL.

bununeitnple ¥ kBagpatuuHbie GopMbl. CHMMETPHUYHBIE, KOCOCUMMETPUYHBIE U 3PMUTOBBI
dbopMmbl. OpTOroHaNLHOCTH B cMbIce (OpM. SIApo U HEBBIPOXKIEHHOCTH (KOCO)CUMMETPHUHOM
dopMmbl. PaznoxeHne mpocTpaHCTBA B MPSAMYI0 CyMMY MOIIPOCTPAHCTB, OPTOTOHAIBHBIX B
cmpicie ¢opMm. Merton Jlarpamxka mnpuBeneHUS K Ccymme KBaapaToB. Teopema SkoOwu.
[TonoxuTenpHO U OTPHUIIATENLHO onpeneneHHbie popmbl. Kputepuit CunbBecTpa.

3. bunuHelHbIe U NOTyTOpaIMHENHbIE (POPMBI B €BKIUAOBBIX IPOCTPAHCTBAX.

bununeiinpie u KBaApPAaTHUYHBIC q)OpMBI B CBKIIMJOBBIX IIPOCTPAHCTBAX. HpI/IBeI[eHI/Ie K
KaHOHHWYCCKOMY U HOPMAJIbLHOMY BUAAaM Iapbl (I)OpM, OHa U3 KOTOPBIX 3HaKOOHpe)IeJ'IéHHa.

['maBHBIE OCH U COOCTBEHHBIE YHUCIIA.
4. EBKIMIOBBI M YHUTApHbIE IPOCTPAHCTBA.

EBxnunoBsl npoctpancTBa. Onpenenenue u npumepsl. HepasencrBa Komm--byHsikoBckoro n
TPEYTrOJbHUKA. OptonopmupoBanHbie  0azucel. Oproronanuzanus ['pama--IlImunra.
[TonmpocTpaHcTBa U OpPTOrOHaNbHBIE AOMOJHEHUS. M3oMopdu3M €BKIMIOBBIX HMPOCTPAHCTB.
Matpunia I'pama. OO0BEM $n$-mepHOrO mapamrenenumnena. YHHUTApHBIE IPOCTPAHCTBA.
bununeitnble, monyropajvHeRHbIe U S3PMUTOBBI (POPMBL. DPMUTOBO CKaJSIPHOE MPOU3BEACHHUE.
IToanpocTpaHCcTBa M OPTOTOHAIBHBIEIOIIOIHEHMS.

5. KpuBbie BTOpOro nopsijka Ha IJIOCKOCTH.

KBanparuunas ¢popma kpuBoii BToporo nopsaka. [Ipusenenue Gopmbl K KaAHOHHYECKOMY BUY.
Knaccudukanmst KpuBBIX BTOpPOrOo  TMOPSAKA. DJUIMNTHYECKUH, TUMEPOOTUYECKUNA U
napaboJIMYecKuil cirydau.



6. JIunelinbie 0TOOpaKEHUS TUHEHHBIX MPOCTPAHCTB.

JluHeiHbIe omepaTopsl, OmpeselieHue U CBoWcTBa. Snpo u obpas. Sxpo u obpas omeparopa.
Marpura oneparopa, e U3MEHEHHE P 3aMeHe 0a3ucoB. M30MophU3M TUHEWHBIX TPOCTPAHCTB.
JluHeiiHpIe omepanuy  HaJl OTOOPaXCHUSAMH, KOMIIO3UIUSA (IIPOU3BEIICHUE) OIEPaTOpPOB.
JluneiiHble onepaTopsl, 1eHCTBYIOIINE B OJTHOM MPOCTPAHCTBE.

XapakTepuCcTUYeCKUil MHOTOWIEH. XapaKTepUCTUYECKOe ypaBHEHHE, COOCTBEHHbIE 4YHCla U
COOCTBEHHBIE BEKTOpBI. YCIIOBUS MPUBEIACHHUS MaTpPUIIBI ONepaTopa K JUaroHaAIbHOMY BUY.
Annynupyroiue MHoroujeHsl. Teopema ["amunbrona--Kamnu.

7. JInHenHbIe IPOCTPAHCTBA.

JluneiiHble MOAMPOCTPAHCTBA, IPUMEPHI U cBolcTBA. [lepeceuenue u cymMMa nopoOCTPaHCTB, UX
cBoiictBa. Ilpsimas cymma mnoampoctpancTB. Teopema 0 pa3sMEepHOCTH CYMMBI JIBYX
MOJMPOCTPAHCTB.

8. Matpuiipl U CUCTEMBI JINHEHHBIX YPaBHEHUH.

Martpunpl 1 BekTOpbl. ClIO)KEHHME M YMHOXXEHHE Ha YHCIJIO, CBOMCTBA JIMHEMHBIX OIEpalui.
JluHeitHas 3aBUCUMOCTb MaTpHll. YMHOKEHUE MATpPHUI], €ro CBOWCTBA. MaTpuyHas 3aIuch
CHCTEMBI JINHENHBIX YPABHEHUU.

9. Oneparopbl B €BKJIMIOBBIX U YHUTAPHBIX IPOCTPAHCTBAX.

ComnpsbkeHHBI onepaTop M ero cpoiictBa. CamoconpsikéHHbIe omnepaTopbl. CoOcTBEHHBIE
3HA4YEHUs1 U COOCTBEHHbBIE BEKTOPBI CAMOCONPSIKEHHBIX OIIEPATOPOB.

HpI/IBeI[eHI/Ie MaTpulbl CaMOCOHpH)KéHHOFO orneparopa K JuaroHaJilbHOMY BUOY.

OproroHanbHble W yHHUTapHbIE TpeoOpazoBaHus. CoOCTBEHHBIE 3HAYEHUS M COOCTBEHHBIC
BEKTOPBI OPTOTOHAIBHBIX ¥ YHUTAPHBIX MPE0Opa30BaHHA.

KaHonuveckwuii BT MaTpuIl OPTOTOHATIBHBIX U YHUTAPHBIX MpeoOpa3oBaHUM.
10. TToBepXHOCTH BTOPOTO MOPSIAKA B MPOCTPAHCTBE.

KBanparuunas ¢opma nosepxHoctu Broporo nopsijaka. [Ipusenenue Gpopmbl K KAHOHUYECKOMY
Buay. Knaccudukanus noBepxHocTeil BTOporo nopsaxa.



AHHOTAUMH K pa004ynM NpPorpamMMam AUCUMIIIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

MaremMaTHYeCKHe 31241 TEOPUH HAHOCTPYKTYP

Heab AMCHUNIMHBI:

- OCBOCHHME METOJOB HAXO0XKICHHUsI aCUMIITOTUYECKUX PEUICHUH YPAaBHEHHM HU3KOPa3MEPHBIX
CTPYKTYpP YPaBHEHMH KBAHTOBOWM MEXAaHUKM B HMCKPHUBIICHHBIX KBAaHTOBBIX BOJHOBOJAX THIIA
TOHKHX TPYOOK U IUVICHOK, B Tpadene, a Takke OJIM3KUX 33124 THAPOJUHAMUKA U ONTHKH.

3agauu AMCHUIINHBIL:

- OCBOEHHUE METOJIOB TEOPUU (PYHKIMH OT HEKOMMYTHPYIOIIMX ONEPaTOPOB U UX NPUMEHEHHUS B
a11abaTuIecKoM MPUOIIKEHIH;

- IpUMEHEHHE METOJIOB IMPEAbIAYIIEro MYHKTa AJs BbIBOAA d(PPEKTUBHBIX (PEAYLIPOBAHHBIX)
ypaBHEHHUH 33]1a4 HU3KOPA3MEPHBIX CTPYKTYP KBAHTOBOW U BOJIHOBOI MEXaHHKHU;

- OCBOEHHE aCHUMTOTHMYECKHMX U T€OMETPUYECKMX METOJIOB MOCTPOEHUS ObICTPOMEHSIOIIMXCS
ACUMITOTUYECKUX PEIICHUN YpaBHEHUI KBAaHTOBOM MEXAaHUKH, B TOM YHUCIIE B TOHKUX TpyOKax u
IUJIeHKaxX, ypaBHeHUs Jupaka ais rpadeHa v OJIM3KUX ypaBHEHUSX THAPOJIMHAMUKU U ONTUKH.

ITepevyens miIaHMPyeMbIX pPe3yJIbTATOB 00Y4YeHHS MO JUCHHUILINHE (MOAYJIIO)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOIKHBI
3HATh:

[TocraHoBKM 3azmad [uisi YpaBHEHHMHM KBAaHTOBOM MEXAaHUKHM B HU3KOPa3MEPHBIX CTPYKTypax
(KBaHTOBBIX BOJIHOBOJAAX U TpadeHe) u OJM3KHUX JMHEHHBIX 337a4 TMAPOJAWHAMHUKH U OITHKH.
OnpeneneHuss aCUMOTOTUYECKUX PEIIEHUN YpaBHEHHWH DHBOJIIOLMOHHBIX M CTallMOHAPHBIX
ypaBHeHMH Marematudeckod ¢usuku. OmnpeneneHus QYHKIUNA OT HEKOMMYTHPYIOLIMX
orepaTopoB, NceBroanpHepeHIInalBHBIX ONEpaToOpoB ¢ MapaMeTpOM, ONpPEAETIeHUs CUMBOJIOB
mubdepeHManbHbIX U nceBaoauddepeHuanbubix oneparopo. Meron BKB u mydesbie
pasnoxkeHus. Anuabatuyeckoe npuONMKeHUWe B omnepaTopHoil ¢opme. ['eomerpuueckue u
TOMOJIOTHYECKHE O0OBEKTHI, BOSHUKAIOUINE MPU MOCTPOSHUU OBICTPOMEHSIIOIIMXCS aCUMITOTHK-
JarpaH;keBbl MHOrooOpasusi B (Da3oBBIX MpocTpaHCTBaX, HHAEKCH MacinoBa u Mopca.
Omnpenenenne KaHOHUYECKOTO onieparopa Maciosa. YcnoBus kBaHToBaHUs bopa-3oMMmepdernbia
B MHOTOMEPHBIX 33J]a4ax U €ro CBA3b CO CIIEKTPOM OIEepaTOPOB KBAHTOBON MEXAHUKH.

yMeTh:



PaGotath ¢ mpocreimumu GopmynamMu Teopur PyHKIIUH OT HEKOMMYTHPYIOIIHUX OTEPaTOPOB -
BBIUKCIISTH CUMBOJIBI IPOU3BENIEHUS, 00paTHOTO omnepartopa. [IpoBoauTth peaykuuio (porenypy
NOHWKEHUS PA3MEPHOCTH) B 3aJadax C HU3KOpPasMEPHbIMM CTpykTypamu. Haxonuth
ACHMIITOTUYECKHE  OBICTPOMEHSIOUIMECS  PEIICHUS YpaBHEHHH  KBAaHTOBOW  MEXaHUKHU
HU3KOPa3MCPHBIX CTPYKTYp U 6J'II/I3KI/IC ACUMIITOTUYCCKHUEC PCHICHUA THAPOANHAMHUKU U OIITHUKU
CIeIyOIUX 3anad. s 3BOMIONMOHHBIX YPAaBHEHUI: HAXOJUTh ACUMIITOTHYECKUE DPEIICHUS
3aa4u Komm ¢ HavyanbHBIMU YCJIOBUSAMHU B BUJIC GBICTpOOCL[I/IJIJII/IpyIOH_[I/IX BOJIHOBLIX IIAaKCTOB U
B BUJIe ObICTpOyOBbIBarOmuX (GyHKIUH. [ cTalmoHapHBIX 33a4 HaXOJUTh KBAa3UKIACCUYECKHE
CIEKTpaJIbHbIE CcepuH (aCHMITOTUYECKHE COOCTBEHHBIC 3HAYCHUS W (DYHKIMH) KBAHTOBO-
MCXAaHUYCCKUX OICPpaTOPOB U ACHUMIITOTHKY 3a4ad pPaCCCAHUA. Haxozme NpeaACTaBJICHUA
ACHMITTOTUYECKHX PEIICHUI B OKPECTHOCTH MPOCTEHINX (POKATBHBIX TOYEK M KAYCTHK.

BJIA/1€Th:

DneMeTapHbIMU KOHCTPYKTUBHBIMH (OpMylaMU TeopuHu (YHKIUH OT HEKOMMYTHUPYIOIIUX
omepaTopoB. KBaszukimaccuueckum mTpUOIIKEHHEM U €ro 00OOIIEHUSMH B MHOTOMEPHOMN
CUTYallUU JJIsl TIOCTPOCHUSI OBICTPOU3MEHSIONINXCS PEIICHUI SBONMIOIMOHHBIX U CTAllMOHAPHBIX
3a]]a4 ypaBHEHUU KBAaHTOBOI MEXaHUKHU U OJU3KUX JIMHEWHBIX 33714 THIPOJUHAMUKHU U ONTHKU.

TeMbI U pa3jeiibl Kypca:

1. AanabaTrdeckoe npubIMKEeHHE B ONEpPaTOpHOil popMe U MOHMKEHHE PA3MEPHOCTH B 3a]ja4ax
(bu3UKH HAHOCTPYKTYP.

Marpuunbie  niceBnonudepeHIaIbHble  OmepaTopbl W ypaBHEHHs.  MarpuyHbIe
ncenoauphepeHInabHBIE OTEPaToOpbl M YPAaBHEHUS C OINEPAaTOPHO-3HAYHBIMH CHMBOJIAMH.
[Tpumeps! U3 GU3UKK HU3KOPA3MEPHBIX CTPYKTYP U ruapoanHaMuku «OnepaTtopHoe pa3aeseHue
MEPEMEHHBIX» U auadaTnyeckoe MpUOIKEHHE.

O dexruBubie ['amunbronnansl u Tepmsl. [loncranoBka [aiteprica u penykius k 3¢ pekTHBHBIM
ypaBHEHUAM MeHbllel pazMepHocTu. Meton bopaa-Onnenreiimepa. Ilonmxenue pasmepHoCTH
ypaBHeHust Jupaka s rpadena. BriBog 3(Q@eKTHBHOrO OJHOMEPHOTO YpaBHEHUS IJis
JBYMEPHOT'O

KBaHTOBOI'O BOJTHOBOJa HepeMCHHOﬁ IIUPHUHBI. Boccranosnenne PEIICHUA HCXOJHOTO YPaBHCHHA

M0 pCHICHUIO PCAYIUPOBAHHOTIO.

2. ACHMIITOTHKA BOJIHOBBIX TIAKETOB M BOJTHOBBIX My4ykoB. @opmyra Ban dreka.
O6mmas cxema pemreHus 3aqaun Ko ¢ moMoIpi0 KaHOHHYECKOTO orepaTopa. ACUMITOTHKA

BOJTHOBBIX MmakeToB. O0o0menHas ¢popmyna Ban dneka. TpexmepHOoe BOJHOBOE ypaBHEHUE NS



BOJTHOBBIX ITYYKOB M €0 000011eHus ¢ yaeToMm aucnepcun. beccenersi, Diipu- becceneBsl mydyku
n

ux 00001IEHHUS.

3. AcumnToTHKH pemeHus aupdepeHIuanbHeIX U nceBaoaudepeHInanbHbIX ypaBHEHHH C
IIOMOIIBIO KAHOHMUYECKOT0 oneparopa Macosa.

O6ma${ CXCMa pCIICHUA 3aaa4r Komm. AcumnroTuka pEeIICHUA 3aJa4u Komm I OAHOMCPHOTI'O

HectanmoHnapHoro ypasHenus Ulpenunrepa wu  apyrux (mceBmo) audddepeHnmanbHbIx
ypaBHEHUI

(1mHeapu3oBaHHOrO ypaBHeHUs: KopreBera-ne Bpusa u ypaBHEHMI TOBEPXHOCTHBIX BOJIH C

HAYaJbHBIMU C HavaldbHBIM ycioBueM B Buiae (a) BKb- BomHoBoro makera, (6) HayanbHOTO
YCIIOBHS

B BHJI€ POCTPAHCTBEHHO JIOKaJIM30BaHHOW QyHKUU ((opmyna Tuma ¢opmynsl Ban dreka), (B)

byukuun Ditpu (pemenune beppu-banaxa). MlHBapranTHbIE TarpaHkXeBbl KPUBBIE U PEILICHUS
CTaIlMOHAPHBIX OJTHOMEPHBIX 3a1a4. OTHOMEpHas 3a/1aya pacCesTHUS B KBa3UKIACCUYECKOM
npubimkenud. Kpasukiaccuueckne aCUMITOTHKY ISl CBSI3HBIXCOCTOsSIHUM. [lepemenHbie

neiictBue-yron. Kiaccudukanus kiaaccuueckux GUHUTHBIX ABMXKEHUHN ¢ momolibio rpada Puba.

VYcnoue  kBaHTOBaHMA  bopa-3Jommepdenbia W acUMOTOTHMKAa — cnekTpa  (TICEBIO)
muddepeHIMaTbHBIX ONIEPaTOPOB B OJTHOMEPHOM ciydae. [lepnoanueckas 3agaya Jyist ypaBHEHUS
[lpenuHrepa 1 acCUMNTOTHKA OJOXOBCKUX (PYHKIIHH.

4. ACUMIITOTUKHA peICHUA 3aa4U O paClpoOCTPaHCHUN BOJTHOBBIX ITAKCTOB, 3aa4U pacCCIHNA U
CIIEKTPATbHBIX 33/1a4 B HAHOTpYOKax u rpadene. Paza beppu.

AcumMmnToTnka peHiCHUs 3aJa49r O paCIIPOCTPAHCHUN BOJTHOBBIX ITAKCTOB B TOHKUX KBAHTOBBIX
BOJIHOBOJaXx (HaHOpr6KaX). 33,[[8.‘-13. pacceiaHund U OTPAKCHUC IUIOCKOM BOJIHBI OT 34y XCHHOI'O

KOHIIa HaHO-TpYOKU. JIoByII€UHbIE MO/IBI B HAHOTPYOKax U rpadene. bammcruueckuii TpancnopT
B

HaHOTpyOKkax. TpexmepHbIi KBaHTOBBIH  BOJHOBOJ B MAarHUTHOM IIOJIe: PEIyLMPOBAHHOE
ypaBHEHHE Ha OCH TPYOKH U CHEKTp HcxoaHoro oneparopa Llpenunrepa

5. BoyiHBI ¥ BUXPH MaJION aMITUTYbl HA MEJIKOU BOJIE.

JIuHeiiHas cucrteMa ypaBHCHI/Iﬁ MEJIKOH BOJBI U peaAyKIUs K YpaBHCHHUAM [JIsI BOJIHOBBIX U
BUXPECBLIX

pemenuii. O600IIEHHBIM KaHOHUYECKHI orepaTop. MacioBa U JTOKaIM30BaHHbIE (YHKIINU C



napameTpoM. Meramopdo3a penieHus, paclpocTpaHeHue BoJH. [IpocTpaHCTBEHHO-BPEMEHHEBIE

kayctuku. OOpa3oBaHue 3aXBaue€HHBIX BOJIH. DOKAIBLHBIC TOUYKH U BUXPH.

6. nnekc u kaHoHWYeCKui oreparop MaciioBa B MHOTOMEPHOM cllydae. Y CJIOBUE KBAHTOBAHUE
bopa-3omMmepdenbaa B MHOTOMEPHOM cllydae.

Nunexkcsl MacnoBa u Mopca B MHOTOMEpHOM citydae. OmnpejiesieHre KaHOHUYECKOTro orepaTopa
B

MHOI'OMCPHOM CJIy4dac. I/IHBapI/IaHTHOCTB OMpeCaACICHUA KaHOHHUYECCKOI'0 oIreparopa U YCIOBHUEC

KBaHTOBaHUs bopa-3oMMmepdenbaa. 3aMeHbI TEPEMEHHBIX B KAHOHHUECKOM OIIepaTope.
[TpuMepbl MOCTPOEHUS] KAHOHHMUYECKOTO oreparopa. JlarpanxeBsl MHOr000pas3us OTBevaroIiee
¢byukun beccensi. MHTerpanbHbie MpeICTaBICHHS BOJTHOBBIX (DYHKIIUN B OKPECTHOCTH

(doKanbHBIX TOYEK KAayCTUK M creuuaibHble QyHKIuu. Oynkuuu Oiipu u [lupcu. DneMeHTs
TEOPHH KaTOCTPOd U JIarpaHKeBbl CHHTYIISIpHOCTH. @opmyiia Doka COOTBETCTBUS KAHOHUYECKUX
peoOpa3oBaHuil U YHUTAPHBIX ONEPATOPOB B KBAHTOBOW M BOJTHOBOW MEXAHUKH.

7. Knaccuueckas 1 KBaHTOBasi AMHAMMKA CIIMHA B HAaHOTpYyOKax. Paza beppu.

ACHMITOTHKA BOJHOBOM (YHKIMHM B TOHKMX KBAHTOBBIX BOJHOBOJAX (HAHOTpPYOKax) B
MarHuTHOM

10JI€ JUIs HBOJIIOLMOHHBIX U CTALIMOHAPHBIX 3ajlay B BEKTOPHOM ciy4dae. Y paBHeHue [laynu-
BbprrukoBa-PamOsl B HaHOTpyOKax, peaykius Ha och TpyOku. @a3a beppu u apdexr

ApoHoBa-boma B 3aMKHYTBIX HaHOTpYyOKax. [lepeHopmupoBka 3¢ppeKTUBHOrO raMUIIbTOHUAHA U

SBJICHHE IepecedeHus TepMOB. IIepeBopoT CriMHa U CIMHOBBIN THOJ.

8. HarpacheBLI MHOI‘OO6pa3I/I$I 1 UX CBOICTBA B MHOT'OMEpPHOM CJiy4dac.

DONeMEeHTbl CHUMIUIEKTHUECKON reomerpuu. OmpeseneHue JarpaHXkeBbIX MHOrooOpasuil B
¢dazoBom

pOCTpaHCTBE, PYHKUU Ha HUX (JieificTBHE, IKOOMAHbI, aMIUIUTY/bI) U UX cBoWcTBa. [IpumMepsl
JarpaHKeBbIX MHOT000pa3uil, JarpaHXeBbl CUHTYJIIPHOCTH, (POKAIbHBIE TOUKU U KayCTHKU.
9. JIarpanxeBbl MHOT00Opa3us U KaHOHUYECKUI orepaTop MaciaoBa B 0JHOMEPHOM Cllydae.
Onpenenenue narpamxea MHOrooopasus. BKb-pemenust B UMy IbCHOM NpeICTaBICHUH.

JeiicTBre, sskoOMaHbl, aMILTUTY/1a, KapThl U pa30nueHue eMHHIIBI Ha JJarpaH>keBOM MHOT000pa3uu
(xpuBoit). CornacoBanne BKb-acumnrornueckux mpencraBieHud U uHIEKc Macnosa.
Onpenenenne W TpUMEphl BBIUMCIECHHUS HHAEKca MacnoBa. OmnpeneneHre KaHOHHYECKOTO
oneparopa MacnoBa. HBapHMaHTHOCTh OIpPEJENCHUs] KAaHOHMYECKOrO OIllepaTropa YCIOBUE



kBaHToBaHus Opa-3ommepdenbaa. Kanonunueckmit omepatop MacinoBa B OKPECTHOCTH
(okanbHBIX TOUEK U QYHKIHS DHpH.

10. MaremaTruuyecKkue MOCTAaHOBKH 3aJ]a4 KBAHTOBOM MEXaHUKHU HU3KOPA3MEPHBIX CTPYKTYP.
YpaBHEHHS] KBAHTOBOM MEXaHUKH B BOJTHOBOAAX. KECTKHE U MATKUE CTEHKHU.
Paznenenue nepeMeHHbIX U YMEHBILICHUE PAa3MEPHOCTH JIJI MPSIMOJIMHEHHBIX BOJTHOBOJOB U

6e3maccoBoro ypaBHeHus Jlupaka g rpadeHa B CrielIUaIbHBIX CIydasiX.

11. Metron BKbB 151 ypaBHEHHIT KBAaHTOBOM MEXAHUKH.
[Tnockue Bonubl 1 BKB- an3an. BeiBoj ypaBuenuii ['amunbsTona —Slkobu u nepenoca.

WUnTterpupoBanue ypaBHeHuil ['amwmibToHa-flkoOM © mepeHoca € IOMOUIbIO CHCTEMBbI
I'amunbTOHA.

Kanonnueckne Hp606p330BaHI/I$I. FGOMeTpI/IquKaH HHTCPIIPCTALUSA U ITIOHATHUC JIaIpaHXKCBa

MHOT000pa3usi. SlkoOuaH mepexofa OT JIarpaH)KeBBIX KOOPJMHAT K diyiepoBbiM. DoKalbHBIC
TOYKH.

[Tpumeps pemieHuit ypaBHeHU raMuiibToHa U iepeHoca. BKb-acumnrorudeckue pemieHus

HecTanmoHapHoro ypaBHeHus lllpenunrepa mist onHoMepHOro ["apMOHHYECKOTO OCHMILISATOPA.

[penunrepa. TouHble pemieHus ¢ KBaApaTUIHON (azoi, X KOMIUIEKCU(PHUKAIUS
u «perynsapuzoBanHas» Qynkuus ['puna. Oynakius ['puHa u npeodpazoBanue Oypne. O0X01
doxyca u uAeKch Mopca u Macnosa. Meroa cranimoHapHo# ¢a3bl B OJHOMEPHOM CITy4ae.

[IpeobpazoBanue @ypre oT BKb-perenus, cBsi3aHHOTO ¢ JTarpaHKeBbIM MHOT000pa3ueM.

12. CrauuoHapHbie 3amauyd. ACHUMNOTOTHKM 3anad paccesHuss u (ynkmus ['puna. CsizHble
COCTOSIHMSI B HaHO IUIEHKaX U rpadeHe.

I/IHBapI/IaHTHHe JIarpaH>KCBbI MHOFOO6pa3I/I$I U CTAallMOHApHBIC 3aaavu. AcCUMITOTHKH peuicH
3agaun

paccestHust U pyHkuuu ['puna mist ypaBHenust lllpennnrepa. ACUMOTOTUKY PELICHUS 3aJaud
paccestHus U pyHkiuu ['puna 1uis ypaBHenus Jupaka uist rpadena. @aza beppu B MHOroMepHOH
cutyauuu. CBSI3HbIE COCTOSTHUS U TOPbI JINyBHILIS.

Brionine wuHTerpupyeMble TIaMHUIBTOHOBBI CHUCTEMBI, IE€PEMEHHBbIE JEHCTBHE Yroll U TOPHI
JInyBunns. KaHoHudeckuil omeparop Ha KOMIAKTHBIX MHOTO0OpasusX, KBa3UMObI, yCJIOBHE
KBaHTOBaHUs bopa-3ommepdenbia U aCHMOTOTHKA CIEKTPaIbHBIX cepuil. CHEKTp KBaHTOBBIX
BOJIHOBOJIOB THIIA HAHOIUJICHOK B CKaJSIPHOM M BEKTOPHOM ciydasx. CBSI3HbIE COCTOSHUS B
rpagene



13. ®yHKUIMK OT HEKOMMYTHUPYIOLIUX ONEPATOPOB U MceBaoAU(PPEpeHInATbHbIE YPaBHEHUS.

OyHKIUU OT HEKOMMYTHPYIOIIUX ONEpaTopoB -rniceBaoauddepennmaibapie oneparopsl (I110)

C MapaMeTpoOM U UX CUMBOJIbL. YTIOpSA0UEHUE IEHCTBUS onepaTopoB nuddepeHupoBaHus U

YMHOXEHHUSI Ha He3aBUCHMble IniepeMeHHble. OmpeneneHus uepe3 psapl  Teiiopa u
npeoOpas3oBaHue

®dypre. KBanToBanue cuMBosioB o deiinmany-MacnoBy u Beitnro. A30yka
nceBaoaub depeHInanbHbIX onepatopoB. Popmyia cuMmBoia npousseaeHus. opmyia

kommytanuu [1JIO ¢ OwicTpooctmnupyromiei sxcrnoneHToil @opmyna kommytaruu 110 u
KaHOHHMYECKOI0 onepTopa Maciosa.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHBHbIE
TEXHOJIOTUH

MHoromMepHblii aHAJIN3, UHTETPAJIbI U PAIBI

Heab AMCHUNIMHBI:

- 00y4eHne OCHOBaM MaTeMaTHYeCKOTr0 aHAIN3a JUIst (JOPMHUPOBAHUS Y CTYICHTOB IPE/ICTaBICHUS
0 MaTeMaTHKe Kak 0c0OOM METOJi€ MO3HAHUS NPUPObl, OCOZHAHUS OOIIHOCTH MaTEMAaTUYECKUX
NOHATUH W Mojenel, MpuoOpeTEeHHsT HABBHIKOB JIOTMYECKOTO MBIIUICHUS U OIEPHPOBAHUS
aOCTpaKkTHBIMM MaTeMaTHMUECKUMU OOBEKTaMH; BOCIHHUTAHME BBICOKOM MaTeMaTHYeCKOMN
KYJIbTYPBI.

3agauyd AUCHUILINHBI:
- I[O6I/ITI)C$[ YETKOI'0, ACHOI'O IOHMMaHUs OCHOBHBIX 06’I)GKTOB HUCCJICOOBAHUS U HOH?ITI/Ifl aHaJIn3a,

- IPOACMOHCTPUPOBATHL BOSMOKHOCTH METOJOB aHAJIM3a JJIA PCIICHUA 3a1a4 Q)YHﬂaMCHTaHbHOﬁ
u HpHKHaHHOﬁ MAaTCMAaTHUKH,

- IPUBUTH TOYHOCTDb U 00CTOSITENILHOCTD APrYMCHTAIIU B MATCMATHYCCKUX PACCYKACHUAX

- C(i)OpMI/IpOBaTb BBICOKHI YPOBCHB MaTeMaTu4eCKOi KYJbTYPHI, JOCTATOYHBIN JIJIS1 TOHUMAaHMS U
YCBOCHUA MTOCIICAYIOIIUX KYPCOB 110 HerepLIBHOﬁ 151 I[PICKpCTHOfI MAaTCMAaTHKE,

- CITIOCOOCTBOBATH: MMOATOTOBKE K BEICHUIO UCCIIEI0BATENbCKOMN AE€ATEIbHOCTH (B YACTHOCTH, JUIS
HaIMCaHMUsl KypCOBOM M BBIYCKHOM KBaIM(PUKAMOHHON paboT) B 001ACTAX, MCIOJIb3YIOIMINX
MaTeMaTUYeCKHUe METO/Ibl; CO3JaHUIO U MCIIOIb30BAaHUIO MAaTEMAaTHYECKUX MO/IETIEH MPOIIECCOB U
00beKTOB;  pa3paboTke J(PGEKTUBHBIX  MaATEeMAaTHYECKUX  METOJOB  pEIIeHUs  3ajaad
€CTECTBO3HAHMUS, TEXHUKH, SKOHOMUKH U YIIPABICHMUS;

- pa3BUBaTh YMEHHE CaMOCTOSITEIbHON pabOThl ¢ YU€OHBIMU MOCOOUSMHU U APYTON HAYYHOU U
MaTeMaTUYECKOM JINTEPATYPOH.

IlepeueHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCHUIJIMHE (MOYJIIO)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YJArOIIHECS TOHKHBI
3HATh:

- OCHOBHBIE CBOMCTBAa OTOOpa)KEHUH METPUYECKUX MPOCTPAHCTB, JUHEHHBIX HOPMHUPOBAHHBIX
IIPOCTPAHCTB;

- IPU3HAKH CXOAUMOCTHU YUCJIOBBIX PAOOB U HECOOCTBEHHBIX HHTCTPAJIOB;

- ycnoBus auddepeHuupyeMocTr (QYHKIIMHA MHOTHX T[EPEeMEHHBIX, CYIIECTBOBaHHUE W
nuddepeHIpyeMoCcTh 00paTHOTO OTOOPAKEHNS,



- JOCTAaTOYHBIC YCJIOBHUA CYHICCTBOBAHHUA SKCTPEMYMA HaA I'NIaIKUX IMOBEPXHOCTAX,

- YCJIOBHUA CYHICCTBOBAHHA KPATHOI'O MHTCTIpaAJIda, 3aMCHY IICPEMCHHLIX B KPATHOM HHTCIPAJIC U
MCTOJbI CBCACHUA KPATHOI'O MHTCIPaJIa K IIOBTOPHOMY.

yMeThb:

- UCCIIEZIOBATh CBOMCTBA OTOOpPaKEHUI METPUIECKHUX MPOCTPAHCTB;

- mupdepeHImpoBaTh PyHKIINIO MHOTUX TIEPEMEHHBIX

- HCCIIeIOBATh CXOJIUMOCTh YHCIIOBBIX PSIOB M HECOOCTBEHHBIX MHTETPAJIOB;

- HAXOJUTh SKCTPEMYMBI (bYHKI_[I/II/I MHOI'UX IIEPEMCHHBIX, BBIYUCIIATE KPATHBIC HHTCI'PaJIbI.

BJIa/1eTh:

- OCHOBHBIMH OTIPE/ICIICHUSIMU CXOAMMOCTH HHTETPAJIOB U PSJIOB;
- mudpepeHIpyeMOCTH PYHKIIUH MHOTHUX ITEPEMEHHBIX;

- HaBBIKaMH TIpe/cTaBIeHUs QyHKIMU Gopmyroit Teitnopa;

- METOJIaMH TIOMCKa IKCTpeMyMa (QYHKIIMH MHOTUX IIePEMEHHBIX;

- HaBbIKaMHM CBCACHUA KPATHOI'O MHTCTpajia K IOBTOPHOMY.

TeMbl U pa3jeiibl Kypca:
1. IuddepenunupyeMmoe oToOpakeHne KOHEUHOMEPHBIX HOPMHUPOBAHHBIX TPOCTPAHCTB.

Haercs omnpenenenue uddepeHIUpyeMbIX OTOOpaKeHUH, BBOJUTCS MOHATHE MOJIHBIX
IIPOU3BOJHBIX, muddepernnana. PaccmatpuBarorcs JIOCTaTOYHBIE YCIIOBUS
T epeHIMpyeMOCTH, YCIOBHS —CyLIeCTBOBaHMS U aupdepeHIupyeMocTd  00paTHOro
OTOOpaXeHUsI, YCJIOBUS CYIIECTBOBaHUSA U JUPPEpPEeHLUPYEMOCTH HESIBHOTO OTOOpa)KEHUSI.
BouiBoputes popmyna Telinopa anst GyHKIIMUM MHOTUX NepeMEHHbIX. PaccMaTpuBaroTcsi BOpOCHI
KCTpeMyMa (PYHKIMM Ha TJAJAKUX MOBEPXHOCTAX B KOHEUYHOMEPHBIX HOPMHPOBAHHBIX
IIPOCTPAHCTBAX.

2. KpaTHble nHTETpasl.

dopmynupyercs MOHATHE n-Toro obbema. JlaeTcss ompenesneHUue n-KpaTHOTO HHTerpaja H
(bopMyIHUpyIOTCS AOCTATOUHBIE U HEOOXOAUMBIE YCIIOBHSI HHTEIPUPYEMOCTH 110 PuMany GpyHKIUN
MHOTUX IepeMeHHbIX. PaccmaTpuBaioTcs CBOMCTBAa n-KpaTHOro uHTerpana. JlokasbiBaercs
TEOpEMa O CBEJIEHMM KpaTHOIO MHTErpajga K MOBTOpHOMY. JlOKa3bIBaeTcs TeopemMa O 3aMEHe
MEPEMEHHBIX B N-KPaTHOM MHTErpase.

3. MeTpI/IquKI/IC W KOHCUYHOMCPHBIC JIMHEMHbBIE HOPMUPOBAHHBIC ITPOCTPAHCTBA.

PaCCManI/IBaIOTCH TaKHue (I)YHI[aMeHTaJ'ILHBIC MOHATUA KaK KOMIIAKTHOCTb, IOJIHOTA, HOpMaA.
HCHpCpHBHOCTB 1 PAaBHOMCEPpHAA HCIIPCPBIBHOCTH 0T06pa>1<eH1/1$1 MCTPUYICCKUX U HOPMUPOBAHHBIX
KOHCYHOMCPHBIX IPOCTPAHCTB.



4. HecoOCTBEHHBIC HHTETPAJIBI.

BBoaurcss moHATHE HECOOCTBEHHOTO HMHTErpasia, JaeTcsi OHepieNieHHEe  CXOJUMOTCH
HECOOCTBEHHOI'O HMHTErpajia, pacCMaTPUBAIOTCS HEOOXOAMMBIE M JOCTaTOYHBIE YCIOBHUS
a0COJIFOTHOW U YCIIOBHOM CXOAMMOCTH UHTErPAJIOB.

5. Hucnosle psijbl.

PaCCManI/IBaIOTCH IMOHATHA YUCIIOBOI'0 pdnaa, CIIOCOOBI CYMMHPOBAHHUA pAOOB, JOCTATOYHOC U
H€O6XOI[I/IMOC YCJIOBUEC CXOOAUMOCTHU PAAOB.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

MHoroypoBHeBO€e KBAHTOBOMEXaHUYECKOEe MO/IeINPOBaHHE (PU3UUECKUX CHCTEM

Heab AMCHUNIMHBI:

- 03HAKOMJIEHHUE CTYAECHTOB C COBPEMEHHBIMU MOAXOAAMH K OMMCAHHUIO CUCTEM MHOTHMX YACTHI]
OCHOBaHHBIMHM, B OOJIbIIIE YaCTH, HA KBAHTOBO-MEXaHUYECKOM PACCMOTPEHUU TaKUX CUCTEM, a
TaK)Ke KJIACCUYECKOM PACCMOTPEHHUH CUCTEM B CIIy4asix, KOI'/ia [I0CJIeJHUE IPUMEHUMBL. CUCTEMBI
MHOTHX YacTHI] BKJIIOYAIOT pa3HOOOpa3Hble OOBEKTHl. JTO aTOMbI, MOJEKYJIbI, BKJIIOYas Ouo-
MOJIEKYJIbl, HAaHO-KJIAacTepbl U HAHO-CTPYKTYyphl. IIpu 3TOM, ommcaHue TakuxX CTPYKTyp Ha
aTOMHUCTUYECKOM YPOBHE BKIJIIOYAET KaK ONKUCAaHUE COOCTBEHHO CTPYKTYp, TaK M OIMCAaHUE
B3aMMOJICHCTBUSL MEXJy HHMH, HalpUMEp, B3aUMOJEHCTBUS IOBEPXHOCTH C BELIECTBOM.
CucremMbl MHOTMX 4YacTHI] OyJyT pacCMaTpHBaTbCs, B OOJBIIMHCTBE CIIy4aeB, KaK CHUCTEMBI
HaXOJAIIMECs B CTAl[MOHAPHBIX COCTOSHUSAX, a JAMHAMMYECKOMY OIMCAaHUIO OyneT yzaeileHa
HeOoJIbIIIas YacTh Kypca.

3aga4yd AUCHUILINHBI:

- HAY4YUTb CTYACHTOB, UCXOOs U3 MHKpOCKOHquCKOﬁ MOZACIIN CTPOCHUSA BCIICCTBA, IMOJIB3YACH
KBAHTOBO-MCXAaHUYCCKUMHU MCTOJaMH, PACCUUTBHIBATH (1)I/I3I/IKO-XI/IMI/I‘16CKI/IG CBOMCTBA CHCTEM
MHOT'MX 9aCTHUL, HAITPUMEP, SHEPTCTUICCKHUEC XAPAKTCPUCTUKH, CIICKTPOCKOIMUYCCKUEC, SHTAJIBITNN
O6paBOBaHI/I$I, BHCKTpOCTaTI/I‘-IeCKI/Iﬁ MNOTCHIUAII U ApYTUcC.

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

- IpUOIMKEHUS, TIO3BOJISIONINE PA3JENTh AEPHbIE U AJIEKTPOHHbBIE IEPEMEHHBIE B YpaBHEHHE
[pénunrepa, 061acTh UX NPUMEHUMOCTH, KOJICOAHUS 1 BpAIllEHUsI CUCTEM MHOTHX YaCTHI;

- HOpCACTABJICHUC MHOTOJJICKTPOHHBIX AHTUCHUMMCTPHUYHBIX BOJIHOBBIX (I)YHKI_II/II/I paaamMu 110
ACTCPMUHAHTaAM CnaTepa, (I)YHKI_II/IOH&]] OHCPIrun MHOFOBHCKTpOHHOﬁ CHUCTEMBI,

- BapUallMOHHBIN IPUHIMII B HEPEISATUBUCKON KBAHTOBOM MEXaHMKe, ypaBHeHHe XapTpu-Doka,
XapTpu ¥ METOJ CaMOCOINIACOBAHHOIO IOJIsA, MPUHLUI 3aMIOJHEHUs OpOuTaliell JIeKTpOHAMH,
teopemy Kynmanca;

- KJIacCU(UKAIMIO AJIEKTPOHHBIX COCTOSHUN MOJEKYJISPHBIX CHUCTEM, M HMX 3JIEKTPOHHBIX
000J104Y€K, KOPPENALMOHHBIE CBOMCTBA MOJHOM BOJIHOBON (DYHKIIMU U OpOHUTATIEH;



- nmpaswia CidTepa BBIYMCICHUS MATPUYHBIX DJIEMEHTOB MEXIY NE€TCPMHUHAHTAaMH, TEOPEMY
bpuinrosHa;

- MHOTOKOH()MTIYypallMOHHbIE BOJHOBbIE (YHKIMHU, HATypaJbHble OpOWUTANIM, OIpEIeIeHUe
KOPPEJSILIMOHHOM JHepruu, onucanue PepMUEBCKOHW ABIPKH, CTATUYECKYIO M JHUHAMHYECKYIO
KOPPEISLHNIO;

- MeToJ  KOH(UIypallMOHHOTO  B3aUMOJICHCTBHUS, = MHOTOKOH(QUTYPALIMOHHBIA  METOJ
CaMOCOTJIaCOBAHHOT'O MOJIs, TEOpUI0 Bo3myleHnit Mémnepa-Ilneccera;

- TeOpHIO (PyHKIIMOHAJIA IUIOTHOCTH, TEOPEMY M BapHAallMOHHBIN mpuHIMI XoxdHOepra-Kona,
ypaBaenue Kona-Illama, mpubnmkeHne JTOKaIbHOU MIIOTHOCTH U U3BECTHBIC (DYHKIIMOHAIIHI;

- OJIHO U JIBYX3JIEKTPOHHYIO (DYHKIIMIO INIOTHOCTH, MIpe/icTaBiIeHue (PyHKIIMOHANIA SHEPTUH Yepe3
(GYHKIMY IIIOTHOCTH, aHAINU3 3aCEIIEHHOCTH MOJIEKYJISIPHBIX OpOUTAalIei;

- TNpUOIIKEHUE JIMHEHHON KOMOMHAIMK aTOMHBIX OpOWTaneil, BKIOYas IOJHOTY HaboOpoB
0a3uCHBIX (PYHKIUH U CXOAUMOCTb K TOYHBIM PEIICHHSIM;

- TUnbl OAa3UCHBIX (YHKIUN A7 HEAIMIHPUYECKUX pacdy€ToB, MX KiIacCU(UKAINIO, HAOOPHI
ATOMHBIX 0a3UCHBIX (DYHKIHUH, YAaCTO HMCIOJIb3yeMble B HEOMIUPUUYECKUX pacdyérax, 0a3ucHyIo
CYTIEPHO3UIIMOHHYIO OITMOKY U METObI €€ KOPPEKIIUU;

- METOJ1 IICEBIONIOTEHIINANA, TeopeMy [ 'enpMana-DeliMana, TEOpEMY BUpHUAa;

- BBIYMCIIUTENIbHYIO CIIOKHOCTh HEAMMIHUpUYECKUX MeTo/10B, Teoputo CCII nrepaunii 1 MeTo bl
YCKOPEHHS UX CXOAUMOCTH;

- METOJbI OIITUMU3ANU I'€COMCTPHUU MOJICKYJIAPHBIX CUCTCM;

- BBIYHCIICHHE COOCTBEHHBIX 3HAYCHHWH MAaTpPHUI[ CTENEHHBIM METOJO0M, METOJOM OOpaTHBIX
UTEepalui CO CIBUI'OM, METOJIOM HUTEpaluil C OTHOUIEHHWEM Penes, METoI0M OpTOrOHAIBHOIO
IIPOEKTUPOBAHMS, METOJIaMHU MTOAIIpOcTpaHcTBa Kpbulosa.

yMeTb:

- OHOCHHUBATHL BO3MOKHOCTH ITPUMCHCHHA a,[[I/Ia6aTI/I‘ICCKOFO l'IpI/I6J'II/I)KeHI/IH u HpI/I6J'II/I)KeHI/IH
BopHa—OnneHreﬁMapa IIpU OITMCAaHUHN MHOT'O3JICKTPOHHBIX CUCTEM;

- OLCHHUBATH BO3MOXHOCTH TCOPCTUUCCKOTO HUCCICAOBAHUA MHOT'O3JICKTPOHHBIX CHUCTEM
Pa3INYHbIMU KBAHTOBOMEXAHUYCCKUMU U IMOJTYSMIITUPUUICCKUMU METOJaMU;

- OIIEHMBaTh HEOOXOUMOCTh IPUMEHEHNSI MHOTOKOH(UTYPAallMOHHBIX BOJIHOBBIX (DYHKIUH NI
ONMUCaHUs MHOTO3JIEKTPOHHBIX CUCTEM;

- UCIIOJIb30BAaTb TCOPEMY KyHMcha AJI1 OCHKU IMOTCHIHAJIOB MOHU3AIIUH MHOTO3JICKTPOHHBIX
CHUCTEM.

BJAACTh:

- OCHOBHBIMH MCTOJaMU TCOPHUU 3J'ICKTp0HHOI71 CTPYKTYPBI CUCTEM MHOTHUX HaCTUI]



- MeronoMm Xaprpu-Poka, MeTogaMM TEOpPUUM (PYHKIMOHAJIA IJIOTHOCTH, METOA0M
KOH(HUTypariMoHHOT O B3aMMOJEICTBYS, MHOTOKOH(UTYPAITHOHHBIM METOJIOM
CaMOCOIJIaCOBAaHHOTO I10JIs1, METOAAMH TEOPUHU BO3MYLICHUN;

- METOIaMH MOJICKYJISIPHOW JUHAMHUKH, ONMKUCHIBAIOIIMMU TMHAMHUKY MTOBEJECHUS CUCTEM MHOTHX
YACTHII.

Tembl U pa3aennl Kypca:
1. Apyrue npuOnu>xeHus: 1 METOAbl, HEOOXOAUMBIE JIJIsl OMMCAHUSI MHOTO3JIEKTPOHHBIX CHCTEM.

OpHO- W JBYXAJEKTpOHHast (YHKIMS IUIOTHOCTH. beccrnimHOBBIE (YHKIMH TUIOTHOCTH.
BrelpakeHne cpeqHUX 3HAUEHUH OMepaTopoB Yepe3 SJICKTPOHHbIE (QYHKIMH TUIOTHOCTH.
[TpencraBienne QyHKIMOHATA YHEPTHH Y€PE3 OJHO- U JBYXDJIEKTPOHHBIC ()YHKITMH TUIOTHOCTH.
OneKTpOoHHBbIE (PYHKUIUHU IJIOTHOCTH JUI OJHOAECTEPMHUHAHTHOW BOJHOBOHM (D)YHKIIMH, BKIIIOYAst
Cily4yal 3aMKHYTBIX 000JI04YeK. AHAIU3 3aCEIEHHOCTH MOJICKYJIIPHBIX OpOUTAaJIEH.

[Tpubmmkenue nuHelHONW kKomOuHanuu atoMHbix opbutaneit (JIKAO). Ilomnora HabopoB
OasucHbIx GyHKIUI B mpocTpaHcTBax [mnbbepra u CoOoneBa W CXOAMMOCTH K TOYHBIM
pemenusM. Meton Xaptpu-Doka aiisi 3aMKHYTOM U OTKpBITOM 000m0uku B mpubmmkenun JIKAO.
Heorpannuennsiii Mmeton Xaptpu-doka.

Tumbl 0a3ucHBIX (YHKIMHA Ui HEIMIHMPUYECKUX PACUETOB MHOTODJIEKTPOHHBIX CHCTEM.
Knaccugpukamuss HabopoB OasucHbIX (yHKuui. basucHple QyHKIME TayccoBa THIIA.
[Monsipuzannonnsie, qudQy3Hble U npucoeTMHEHHbIe QyHKIUHU. [Ipumepsr HAOOPOB Oa3HCHBIX
(GyHKIMI pa3HbIX TUIOB. ATOMHbIE Oa3UCHBIE (YHKIIMHU YAaCTO UCIOJIb3YEMbIE B pacuéTax.

ba3zuchas cyneprno3unroHHas omuOKa U METOAbl e€ KoppeKuuu. MeTol IMceBIonOoTeHIHAaa.
Teopema I'enbmana-®eitmana. Teopema Bupuana. [lomysmnupuueckue meronbl. TOUyHOCTH U
HAaJIE)KHOCTh KBAaHTOBO-MEXAHUYECKUX METOAOB. MeETOAbl MOJEKYISAPHOW MEXaHUKU. MeToabl
MOJIEKYJISIPHON TUHAMUKH.

2. Onucanue MHOT'O3JICKTPOHHBIX CUCTEM B paMKaxX METOJa XaprI/I—CDOKa.

BapranMOHHBIN NIPUHIUIT B HEPEIATUBUCKON KBAHTOBOM MEXAHUKE U METOJ HEONPEeAEIEHHBIX
MHOXkUTene Jlarpawxka. YpasHenue Xaprtpu-Poka u Xaptpu. Merox caMoCOriacoOBaHHOIO
OJIA.

[Tpunuun 3anonHeHust opOutanei snexkTtpoHamu. Teopema Kynmanca. Knaccuduxanms
MOJIEKYJISIPHBIX OpOUTaIel. DIIEKTPOHHBIE COCTOSHUS MOJIEKYII. DJIEKTPOHHBIE 000JIOYKU aTOMOB
U MoJieKysl. BonHOBbIE (QYHKUMU CUCTEMBI U COCTOSHUHM € 3aMKHYTBIMH U OTKPBITBIMH
oOonmoukamu. YpaBHenue XapTpu-Doka A7 COCTOSHUM C 3aMKHYTBIMH OOOJIOYKaMH.
OrpaHu4eHHbIN 1 HEOTpaHUYEHHBIN MeTobl XapTpu-Poka. JIokanuzoBanusie MO U NpUHIUIIBI
uX JIoKanu3anuu. BupryanbsHele opoutanu B Meroae XapTtpu-Poka U ux (U3NYECKUN CMBICIH.
KoppensuuonHsle CBOHCTBa MOJHOW BOJHOBOM (YHKIMM, MOJEKYISIpHBIX OpOUTane u
OpOUTANBHBIX HEPruil. MHOTO3JIEKTPOHHBIE CITMHOBBIE BOJIHOBBIE (DYHKIIUH.

3. Onmcanue MHOT'O3JICKTPOHHBIX CUCTEM KOPPCIINUOHHBIMU MCTOAAMU.



IIpaBuna CadTepa BBIYMCICHHUS] MATPUYHBIX JIEMEHTOB MEKIY JE€TEPMUHAHTHBIMU BOJIHOBBIMU
¢ynkumsamu. Teopema bpuioosHa. MHOTOKOH(QHUrypanuoHHbIE (MHOTOJETEPMUHAHTHBIC)
BOJIHOBBIE (YHKIMH H Pa3MEpHOCTh KOH(UTYPAIIMOHHOTO TpocTpaHCTBa. HarypanbHbie
opoutanu. Koppensunonnas sHeprus. depmueBckas aplpka. CraTuueckas M JUHAMUYecKas
Koppensinuu. MeToJ] KOH(QHUIypallMOHHOTO B3aWMOJICHCTBHUS M €r0 BBIYHMCIHMTENbHAs CXeMa.
MHOTOKOHPUTYPAIIMOHHBIA METO/ CaMOCOTIIACOBAHHOTO MO, Teopus Bo3mymieHnit Ménnepa-
IIneccerra.

Monenb Tomaca-®epmu. Teopus pyHKIHOHANA TUIOTHOCTH, TEOpPEMa U BapUAITMOHHBIA TPUHITUTT
XoxaHbOepra-Kona, ypaBaenue Kona-Illama, mpubnvkeHnre JTOKaqbHOHN IIJIOTHOCTH M U3BECTHBIC
(YHKIIMOHAJIBI.

HCE)MHI/IpI/I‘-IGCKI/Ie KOMIIO3UTHBIC MCTObI. TeopeTI/IquKas{ TCPMOXUMMUL.

4. OCHOBHBIC IT0JIOKEHHS KBAHTOBO-MEXaHMYECKOI'O OIMMCAHMS CUCTEM MHOTHX qaCTHll.

Anmnabarnyeckoe TmpuOMKeHue u npudmmkenue bopra-Onmenreiimepa, UX MPUMEHHUMOCTD.
Beixon 3a pamkum ammabatmueckoro mnpuOmmwkeHus. Komebanus W BpamleHHS JBYX- W
MHOTOaTOMHBIX MOJIEKYII.

MHOFOBJ’ICKTpOHHHe AHTUCUMMCTPHUYHBIC BOJIHOBLIC (1)YHKI_[I/II/I OI[HOBJ'IGKTpOHHLIe BOJIHOBBIC
q)YHKI_II/II/I. ManI/I‘IHLIC QJICMCHTHBI OJHO- U IBYXOJICKTPOHHLIX OIICPATOPOB. CDYHKI_II/IOHaJ'I OHECPIun
MHOFOBJ’ICKTpOHHOﬁ CHUCTCMBI.

5. OCHOBHBIE YHCJICHHBIE MCTO bl HCOMITMPHUICCKUX BBIUKCIICHUH.

BrruucnurenbHas ClOXHOCTh HesdMmnupudeckux wmetoaoB. Teopuss CCII wuteparmuit. Meton
JTUHAMHUYECKOTO CIBHTa ypoBHeW. OnNTUMU3alMs TEOMETPHUU MOJICKYJSPHBIX CHCTEM.
[IpeoOpazoBanne ABYXAIEKTPOHHBIX HHTETpaIoB U3 O6a3uca AO B 6a3zuc MO. DkcTpanomnsuus B
UTEpaIlMOHHBIX MeTojaxX. JIMHelHble W JIMHEWHbIE MPOCKIUOHHBIE METOABl IKCTPATOJISAIINHN.
Brruucnenue BYX-3JIEKTPOHHBIX OTTAJIKHMBATEIBHBIX HWHTETPAJIOB C CTPYNIHPOBAHHBIMU
rayCcCOBBIMU (DYHKITUSIMH.

CoOcTBeHHbIE 3HaUEHHs U COOCTBEHHbIE BEKTOPhI MaTpull. [IpuBeenne 06001MEHHOM 3a1a4K Ha
COOCTBEHHBIE 3HAYEHMs K 3ajjaue Ha COOCTBEHHBIE 3HAYEHHs MATpPUIbl C HCHOJIb30BAHHUEM
YHUTApHOTO (OPTOrOHAJIBHOIO) Ppa3jIokKEeHUs U IpeoOpazoBaHMs XoJenkoro. Beruncienue
COOCTBEHHBIX 3HAYEHUH MAaTpHIl CTEHNEHHBIM METOJIOM, METOJOM OOpaTHBIX HTEepaluil co
CABUIOM, METOJIOM UTEPALIUI ¢ OTHOLIEHUEM Pesiesi, METOJOM OPTOrOHAIBHOTO IPOEKTUPOBAHNS.
Meron  ucuepmblBaHUS  JUIS  BBIYMCICHHMS BCEX COOCTBEHHBIX 3HaueHMd. MeTojsl
noanpocTtpancTBa KpbiioBa M 0030p COBPEMEHHBIX HTEpPALlMOHHBIX METOJIOB HAXOXKACHUS
HKCTPEMAJIbHBIX COOCTBEHHBIX 3HAYEHUH CUMMETPUYHBIX MaTPHILl OOJIBIION pa3MEPHOCTH.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

MoJgexyasipaasi 0Mo10rust

Heab AMCHUNIMHBI:

- OCBOCHHE CTyJeHTaMH (PYyHIAMEHTAIbHBIX 3HAHWUH B O0JACTH MOJEKYJISIPHOW OHOJIOTHH,
W3YYCHHE MEXaHU3MOB IIEepelayd M pPeaju3allid HaCJICJICTBEHHOW HH(DOpPMAIMH B KUBBIX
CHUCTEMax, OCHOBHBIX METOJIOB IMPOBEICHUS MOJICKYISIPHO-OUOIOTUYECKUX MCCIEIOBAaHUM, a
TAKXE aCIEKTOB UX MPAKTUYECKOTO MPUMEHEHUS.

3agauu AMCHUIINHBIL:

- ¢opmupoBaHue 0a30BBIX 3HAHWNW B OOJIACTH MOJICKYJISIPHON OWOJIOTHH KaK JUCUIUIUINHBI,
UHTCTPUPYIONICH OOIIyI0 OHOJOTHYECKYI0 ¥ XHMHYECKYI0 TOJTOTOBKY (DHM3UKOB U
o0ecreunBarONIe TEXHOJIOTUYECKUE OCHOBBI COBPEMEHHON WHHOBAIIMOHHOH ICSATCILHOCTH B
00Js1aCTH OMOTEXHOJIOTHH ¥ OMOUHIKEHEPHH;

- o0ydeHHe CTYIEHTOB MpHHLUUIAM (PYHKIMOHUPOBAHHUS OHOJOIMYECKHMX CHUCTEM Ha
MOJIEKYJISIPHOM YPOBHE, MCCJIEIOBAHUS U CO3JAaHUS MOJIEKYJISPHO-OMOJOIMUECKUX CUCTEM,
BBISIBJIEHHE OCOOEHHOCTEH UX CTPYKTYPHI M (DYHKIIMOHUPOBAHMS;

- (opmupoBaHME TOAXOMOB K BBHIIOJHEHHIO MCCIEAOBAaHUN CTyJEHTaMM B 00JacTH
MOJIEKYJISIPHOM OMOJIOTHH B paMKaX BBITYCKHBIX paOOT Ha CTENEHb MarucTpa.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)

B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI

3HATh:

- MECTO U POJIb OOLIMX BOIIPOCOB MOJIEKYJISIPHOM OMOJIOTMH B HAYYHBIX HCCIEIOBAHUSAX;

- COBPEMEHHbIE NMPOOIeMBbl OMOJIOTUH, TEHETUKH, KIIETOUHON U MOJIEKYJISIPHOI OMOJIOTHY;

- COBPEMEHHBIE MO/JIEJI OCHOBHBIX OMOJIOTMYECKHX MPOLIECCOB U SIBICHUH U UX MPUIIOKEHUS;
- IPUHIIMIIBI CTPOCHUS U (PYHKIIMOHUPOBAHUS KIETKH Ha MOJIEKYJISIPHOM YPOBHE;

- COBpEMEHHBIE MOJIENIM U MPEACTaBIEHUS 00 OCHOBHBIX MPOIEccax U MEXaHHW3MaxX peanu3aliu
TeHEeTUYECKOM nH(pOpMaIMK B KJIETKaX MPOKAPHOT U DYKAPHOT;

- OCHOBHBIC ITPUHIMUIIBI PETYIIANUU pCain3allui TeHEeTUYECKOM I/IH(I)OpMaI_II/II/I B )KMBBIX KJICTKAX,
- MCXaHU3MbI OCHOBHBIX I'CHETUYCCKUX IMMPOLECCOB: PCIUIMKAIIUN, TPAHCKPUIIIUU U TPAaHCIIANUN,

- HOBeHIIIIe OTKPBITHA 61/IOXI/IMI/II/I, T'CHCTUKHU U MOJ'ICKyJ'IprHOfI 6I/IOJ101"I/II/I;



- IOCTAaHOBKY IIPOOJIEM B 00JIaCTH MPOBEECHUS OMOXUMHUECKUX U MOJICKYJISIPHO-OMOIOTUUECKHUX
HCCIICIOBAHUI;

- 0 B3aUMOCBA3X U q)yHI[aMeHTaHBHOM CANHCTBC CCTCCTBCHHBIX HAYK.

yMeTb:

- 3(1)(1)6KTI/IBHO HCIIOJIB30BAaTh Ha IIPAKTHUKE TCOPECTUUCCKHUE KOMIIOHCHTBI HAYKH: ITIOHATHA,
CYXKIACHUSA, YMO3AKIIOYCHM A, 3aKOHBI;

- TPEJICTaBUTh MAHOPAaMy YHHUBEPCAJIBHBIX METOJOB M IOJXO0JIOB COBPEMEHHON MOJICKY/ISIPHON
OuoJjoruu;

- paboTaTh C COBPEMEHHBIMH HCTOYHHKAMHU HH()OPMAIUH IO MOJEKYISPHO-OMOIOTHYECKON
po0JieMaTuKe;

- INIAaHUPOBATDb OIITUMAJIbHOC ITPOBCACHUC DKCIICPUMCHTA.

BJIaJeTh:
- aKTyaJIbHOM Hay4YHOW KapTHHOM MuUpa;

- OCHOBHBIMH TCOPCTUYCCKMMU KOHICIUOUAMU W OKCIHCPUMCHTAJIBHBIMU IIOAXOJaMH B
COBPEMEHHOM MOJIEKYJISIPHON OHOJIOTHY;

- HaBBIKAMH CaMOCTOSTEIILHOM pa6OTI>I 10 OCBOCHHUIO COBPCMCHHBIX HAYyYHBIX 3HaHUI B 00/1acTH
MOJ'IGKy.]'IHpHOﬁ 6I/IOJ'IOFI/II/I;

- CBCACHUAMU 00 AKTYaJIbHBIX OMOJIOTHYSCKUX HUCCICAOBAaHUAX.

Tembl U pa3ensl Kypca:
1. buocunres 6enka. PubocoMsl.

CrpykTypa pudocom. Jlokanuzamus pudocom B kietke. [IpokaproTHUecKuil 1 3yKapuoTHIECKUI
tunsl pudbocoM; 70Su 80S pubdocomsl. Mopdomnorus pudocom. Ilogpaznenenue Ha cyOdacTUIbI
(cyObenuuuipl); auccounanus. ToHkas Mopdomorus cy6uactun. PubGocomHble Oenku:
pasHooOpasue, pa3jielieHiue, HOMEHKJIaTypa, 0COOEHHOCTU CTPYKTYphl. Pazbopka («pa3aeBaHue»)
cybuacTtui u camocOopka. Ctpykrypa pubocomubsix PHK. Bropuunas ctpykrypa: popmupoBanue
KOPOTKHMX JBOMHBIX CHHMpaJiell 3a cueT B3aUMOJEWCTBUS CMEXHBIX y4acTKOB BHYTpPH Liemu. A-
dopma nBomHo# crnmpanu PHK. IlpuHIMD KOMIUIEMEHTapHOCTH M OTKJIOHEHHS OT HETO.
«/ledekTb» KOPOTKMX JBOMHBIX CIHUpalied M OTKJIOHEHHSI OT JBYCHUPAIBHOM CTPYKTYpBHI.
«Terpanyns». IlceBnoy3nsl. TpoitHele B3aumonencTBUs. TpeTHYHAs CTPYKTypa: KOMIAKTHOE
CBOpayMBaHUe MOJUPUOOHYKICEOTHIHOM LIENH, JalbHHE KOMIUIEMEHTapHbIE B3aUMOJIEHCTBUS,
CTIHpaTb-CITHPAIEHBIC B3aUMOJICHCTBHUS, JOPMHUPOBAHUE KPYITHBIX JJOMEHOB.

ONULKKI TPAHCISAIUU: UHUIMAINS, dJoHTaus U TepMmuHanus. [lomupubocoma. ConpspreHHas
TPAHCKPUIIIUA-TPAHCTSAIMUS Yy TPOKapuoT. Paboumii 3MOHTalMOHHBIN MUK PHUOOCOMBI; TpHU
OCHOBHBIE dTana 1ukia. Jlokamuzarus GyHKIIMOHATBHBIX IIEHTPOB pubocombl. A, P u E yuactku
ces3piBanus TPHK. [onsipaocTs cuntsiBanus matpuiibl (MPHK) B xone Tpancnsiuuu.



DnoHTranus Tpancisauu: Yuactue ¢pakropos dnonranuu EF1 (EF-Tu) B cBsI3pIBaHMM aMUHOAITUII-
TPHK ¢ pubocomoii. Ctpykrypa EF1 (EF-Tu), ero B3aumoneiicteus ¢ 'T® u I'’I® u ero
CTPYKTYpHBIC TIEPEXOJIbI («3aKphITas» U «OTKPHITas» KoH(popMainn). CBs3bIBAHUE aMUHOAIIHII-
TPHK xommiiekcom EF1 (EF-Tu) ¢ I'T®, o6pa3oBanue tpoiictBernoro komiuiekca. EF1 (EF-Tu)
Kak Karaiu3arop drtama cBs3biBaHud aMuHoali-TPHK. Ponb rugponmusza I'T® B mpouecce
ces3biBanus. Dakrop anmonranuu EF1B (EF-Ts), ero ¢pyHkmus, mociaenoBaTeIbHOCTh PEAKIUil ¢
€ro y4acCTHEM.

Tpancnentuganus. Xumus peaknuu. [lentuami-rpancdepasHplii HEHTP OOJIBIION pruOOCOMHOM
cyOwyactuupl;  puOO3MMHBIA  Kartanu3.  TeTpa’Apuyeckuil  MHTEpMEAMAT  pPeaKluu
TpPaHCIENTU AU, CTEPEOXUMHUS ero 00pa3oBaHUs U pacmaja.

Tpancnokanus: Yuactue ¢axropa snonrauuu EF2 (EF-G) ¢ I'T®. Jlomennas ctpykrypa EF-G;
ocobenHoctu gomeHa IV. «MonekynspHas mumukpus» (cxonctso EF-G ¢ xommiekcom EF-
Tu:Aa-tRNA. «OH3umarnueckas» W «HEdH3UMaTthueckas» (OechakTopHas) TpaHCIOKAIIUA.
OCHOBHBIE CIEICTBHUS OTKPHITHA Oec(PaKTOPHON TpaHCIOKALMHU: TPAHCIOKALWs KaK CBOHCTBO
pubOCOMBI, TEPMOJMHAMUYECKAsl CIOHTAHHOCTh TPaHCIIOKaluK, Karanuthuueckas pyHkius EF-G,
3aBHCUMOCTH KOH(opMaImoHHoro katanu3sa ot [ TO.

Nunnmanus TpaHcisiiuuu y npokapuoT: OyHKIMOHAIbHOE Ha3HAYCHHE MHUIMALUN TPAHCIISALUU.
VYyactHuku mporecca uHUIMANKMK. OCHOBHBIE ATallbl Mpoliecca WHUIMANUKU. WHunmanus
TPAHCISALUU y IPOKAPUOT: (HaKTOPbl HHUIMAIINH, UHUIIUATOPHBIE KOAOHBI, 3'-koHenr PHK manoit
pubocoMHO# cyOuacTuilbsl u ocnenoBarenbHocTh [laitna- Jlansrapno 8 MPHK; «cuna» MPHK.
HezaBucumMas uMHULMAIMS ¥ TPAHCISIMOHHOE COMpsDKEHUE (MHIYLMPOBAHHAS WHULUAIUS U
CKOJIbKEHUEe-PEHHUITHAIMS ) Ha oJunucTpoHHbix MPHK nipokapuor.

Tepmunanust TpaHcmsamuu: TepMuHUpYIOIIME KOMOHBI. benkoBble (akTOpsl TepMUHALUU
NPOKAapUOT M DYKAPHOT; JBa Kiacca (H)akTOpOB TEPMHHAIMHU. Y3HaBaHHE TEPMUHHUPYIOIIETO
KO/IoHa (akTOpoM TepMUHAIMU 1-ro Kimacca B A-ydactke pubocombl. MHAYKIHMS THIpOIN3a
cinoxxkHo3upHoit cBs3u mentuauia-TPHK B menTunun-tpancdepazHoMm 1eHTpe. DBakyauus
neaunnupoanHoil TPHK u3 P-ywactka m (akropoB TepMHHALUMU U3 A-ydacTKa C y4acTHEM
dakxTopoB TepmuHaiuu 2-ro knacca u I'TO/T JP. dakrop ocBoboxkaenus pubocom (RRF, RF4)
HPOKapHOT.

2. Beenenune. OCHOBBI CTpOEHUS U (PYHKIIMOHUPOBAHUS )KUBBIX OPraHU3MOB.

CBoliCcTBa KUBBIX Opartnu3moB. HpI/IHHI/IHH OpraHu3alun KJIICTOK. XHWMHUYECKHE OCHOBHI JKUBBIX
KJIETOK. I'€HEeTHUYEeCKHE OCHOBBI q)YHKI_[I/IOHI/IpOBaHI/IH KHUBBIX  CHCTCM. COBpeMeHHHe
NpeaACTaBJICHHUA O BO3HUKHOBCHHUH JKH3HU Ha 3emne. Bo3moxHOCTH CYIICCTBOBAHUA
HpeI[6I/IOJ'IOI‘I/ILICCKI/IX CHUCTCM U KHU3HU Ha APYTI'UX IUIAHCTaxX.

Buasl crmabpix B3aMMOJEHCTBHII B BOJHBIX  PAacTBOpax. AMHMHOKHCIOTBHI: CTpPOCHHE.
[IporenHOTEHHBIE aMUHOKIIJIOTHI. MoauduiupoBaHable aMUHOKUCIOTHL. KHCIOTHO-OCHOBHBIE
CBOMCTBAa aMMHOKHUCIIOT. benku u nmentuabl. BropuuHas u TpeTH4Hasi CTpyKTypa O€IKOB.

3. Ilpoueccsl penapanuy TeHETUYECKUX OBPEKICHUM.

Mytauun u wmyrareHsl. Onpenenenus. MyrtaunonHas teopust . Jle ®pusa. Pasnuunble
KJaccu(uKauu MyTauuu (1Mo ¢axkTopaM BBI3BIBAIOUIMM MYTallMH, [0 pa3MepaM CETMEHTOB
MIOJIBEPTa€MbIX MYTALUSIM, 10 BIUSHUIO HA DKCIIPECCUIO FeHOB). OCHOBHBIE MICTOYHUKHU MYTallui



— OLIMOKM peIuIMKalui U MyTareHHble BO3JeHCTBUS. MoHu3upyomnue H3ny4eHns, XUMHUUECKre
MyTareHsbl, IEPEKUCH U aKTUBHBIE (POPMBI KUCIIOPO/1a, aHAJIOTH HYKJICOTHI0B, HHTEPKAIUPYIOIINE
areHThl. «CKpBIThIE MyTareHbl» U UX METa0OIUYeCcKasi aKTHBALKSA. DHIOT€HHbIC MyTareHbI.

Knaccupukamuss  tunoB  pemapanuu.  Ilpsmas  pemapauus — TUMHUHOBBIX — JIUMEpPOB
(boTopeakTuBamusi) U METUIMPOBAHHOTO TyaHuHa. Henpsimas penaparusi. Base excision repair

(BER): Bpeipe3anue ocHoBanui. [nmko3mnasel. Ypanuirimko3wiasa. “BrecnupanbHOe
y3HaBaHHe” ocHOBaHMH depmenTamMu penaparuu. Nucleotide excision repair (NER): Beipe3anue
(oKcLM3Ms) TOBPEXACHHBIX  HYKJIEOTHI0B. Kommiekc ¢GepMEeHTOB, OCYLIECTBISIOMINX
AKCLUU3MOHHYIO pernapanuioo. MexaHn3m penapanuy, HalpaBJI€HHOW HA HCIPABICHHE aKTHBHO
TpaHCKpuOUpyemMbix reHoB. Mismatch repair (MMR): Mexanu3m penapanuu HeCHapeHHBIX
HyKi1eoTHn0B. Bei6op pemapupyemoii autu JIHK. IMoctpernukatiBHas (peKOMOMHAIIMOHHAS)
penapanus: CtpykTypa XoJumdzes, OOMEeH OJHOLENOYEUYHBIMU Y4acTKaMH, poib Oeska RecA.
Pemapanuisi ABYXHUTEBBIX pPa3pbIBOB: TOMOJIOTHYHAS IMOCTPEIUIMKATUBHAS PEKOMOWHAIUS U
0o0beMHEHHE HEroMoJIoTHYHbIX KOHIOB Monekyiasl JIHK. Curnanbl, obecneuuBaroiiue
pernapanuio IByXHUTEBBIX Pa3pbIBOB U 3a1epkky permukamuu JJHK no 3aBeprienust penapamu.

SOS-penapauus. CpoiictBa JIHK nonumepas, yuactByromux B SOS-penapanuu (JJHK-myTassl) y
MIPOKApHUOT U dyKapuoT. [IpencraBnenue o0 “aganTUBHBIX MyTalUIX’ y OaKTEpU.

4. Perynsuus TpaHCKPUIIIUK y TpoKkapuoT. bakrepuodaru.

Perymsauus tpanckpunumu y Oaktepwii. HeratmBHas W TO3UTHUBHAS PETYJSIUS WHHUIIHAIIIH
Tpanckpunuuu. JlakTo3Hbii omepoH. CAP-Oenok. Perynauus Ha ypoBHE TepMHMHALIUU
TPAHCKPUIILIUK - ATTEHIOALMS W aHTUTepMHUHalMs. Perynsmus skcnpeccuu TpUNITOPaHOBOIO
ornepoHa. AHTUTepMHHAIU Ha puMepe 6enkoB N u Q dara ism61a. Perynsamus TpaHCKp UK
B pa3BuTuM (ara jam61a. [IpuHIUIBI ayTOreHHON peryJisliui U KOONEepaTUBHOCTH Ha MpUMepe
peryJsiMM dKCIpeccuu pernpeccopa (ara masmOaa. Perymsanus tpanckpunuuu Ha npumepe T-
YeTHBIX (haroB — MOJaBJIEHUE TPAHCKPUIILUHU KJIETOYHOTO T€HOMA, TPU IPYMIbI (DaroBbIX MEeHOB:
paHHue, cpeHue, no3auue. “Pubonepexmovarenn” u ux paznoobpasue. [lonsrue 006 anramepax,
SELEX.

5. Penmukanusa JJHK.

Perumnkanus JIHK y OGaxtepuii. OCHOBHbIE MPUHLMUIBI PEIUIMKALUU: OJHOHANPaBIEHHOCTh
CUHTE3a, WCIOIb30BaHUE IIPANMEPOB, IOJYKOHCEPBATUBHOCTH IIPOLIECCA, IPEPBIBUCTOCTH
CUHTE3a — OTCTaromas U juaupyromas nenu. llonmmepassl, ydacTByrolue B PEIUIMKALUU,
XapaKTepUCTHKa UX (hepMEHTATUBHBIX akTHBHOCTEH. TouHocTh BocmpousBenenus IHK. Posb
CTEpUYECKUX B3auMoencTBUI Mexay napamu ocHoBanui JIHK npu permkanuu. [Toanmepasbl
I, II u III E.coli. Cyobenunnunsbiii coctaB nonumepassl 11 Tlonstue o npoueccusHoctn JJTHK
IIOJINMEPA3.

JHK-nura3er. Mexaausm pabothl. JIurasel, kak npumep (GepMEHTOB, UCIOJB3YIOIINX YHEPTHIO
ruaponuza ATP ans co3ganus Xum. cBs3eil.

FCJ’II/IKEBLI, KakK TIpUMEp (I)epMCHTOB, HCIOJIB3YIOIUX SHEPTHUIO TUAPOJIN3a ATP JJI KaTallkn3a
KOH(bOpMaL[I/IOHHBIX nepexoa0B.



JHK-tononzomepaszbl. Konbrieoie monekynsl JIHK u nonsitue o cBepxcrnmpanuzanun JIHK.
[TapameTpsl CBEpXCIUPATU30BaHHON U KOH(POPMALIMOHHBIE IEPEXObl B CBEPXCIUPATU30BAHHON
monekyae JIHK. Tomouzomepsr JIHK. Tomownsomepassl u ux Tumnbl. MexaHU3Mbl JEUCTBUA
tononzomepas. JJHK-rupaza 6axrepuii.

[Tpaitmaspl. CTpyKTypa yyacTka ctapTa perumkaiuu (origin, ori). Ctpykrypasie epexoast JJHK
B pailoHe craprta perunkanuu. Perumukarop. [lonstue o pernkone. Ponb metunuposanus JJTHK
B PEryJIsilMU periukanuu. Perynsanus nnunmanuu peruinkanuu y E.coli.

JvrHamuka periukanuu. PeruimkatuBHas BUIKa B 1EJIOM, “Benylias” W “OTCTarolias” HUTH MPHU
pernkanuu. @parmentsl Okazaku. Koopaunanuu cunre3a JJHK Ha xommiemMeHTapHBIX HUTSIX.
Kommiiekc 6enkoB B peIUIMKAIIMOHHOM BHIIKE.

Tepmunanuss perMkanuu y Oakrepuil. PacxokaeHue ori XpoMOocoM Tepesd  JIeleHUuEM
OaKTepHaIbHON KIETKH.

6. CozpeBanue MPHK B knetkax sykapuoT. CrutalicuHT.

[Ipoueccunr PHK. KenupoBanue, criaiiciHr M NOJUMAACHWIMPOBAHUE TPAHCKPUIITOB,
cuHTe3upyeMbix nonaumepaszor II. Mexanusmbl cmtaiicunra. Ponp manbeix saepubsix PHK u
OenkoBbIX (hakTopoB. CrutaiicocomMa. ANBTEPHATUBHBIN CIUIAHCHHT, MPUMEPHI. DHXAHCEPbI
crutaiicunra. Kackajpl anbTepHAaTUBHOTO CIUTAMCHUHTA U PETYISIUS MMOJI0BOM AU(PEpEeHIUPOBKU
y apo3oduibl. buonornyeckas poib albTepHATUBHOTO CIUIACUHTA, MpUMepbl. Poiab Oenkos,
ces3biBaromuxcsi ¢ PHK-monmumepaszoii Ha mnpomoTope, B OIpeneieHUH crneuu(GuuHOCTH
crutaiicunra. CrjiaiicCHHT U ero poJib B ofipeieieHnn cnerupuaHocty GyHkunonupoBanus MPHK
B 1uroruiazme. “Kontpons kauectBa” mnpe-MPHK B sape. ConpspkeHue TpaHCKpPHUIILINM,
crutaicunra u tpascnopra PHK u3 sinpa B nuroruiasmy. TpaHc-cIutalicuHr, ero paclpoCTpaHEeHHE.
“Camocmiaiicunr”. UuTponsl rpynn 1 u 2. IHTpoHs! Tpymibl 1 Kak pud0o3uMBI.

7. CTpoeHre U CBOWCTBA HYKJIIEMHOBBIX KHUCIIOT.

Hcropus nokazarenbctBa reHermueckoil ¢ynkmuu JIHK. Onbitel OBepu, Xepmu u Yeis.
[TpaBuna Yapradda. Pacmdposka crpykrypst JJHK.

Crpoenue JIHK. ®usnueckue cporictBa Mosiekynsl JJIHK. KoMnOHEHTE XUMUYECKON CTPYKTYpbI
JHK: a3otucteie OCHOBaHHWs, HYKICO3WIbl, HYKICOTHUAbl. M3omepus, TayToMepus,
KOH(pOopMallMOHHbIE Mepexoibl HykieoTu10B. Konpopmanmonnsie ¢popmel JJHK A, B, u Z, ux
¢uznueckue napamerpsl. Hekanonnueckas H-popma JIHK. KommnementapHbie mapel OCHOBaHUI
Yorcona-Kpuka u Xyrcruna. Tpumekcbl. Terpactpykrypsl. IlanuHapoMsl M IINAIEYHBIE
CTpYKTypbI. [IoHATHSA BTOPUYHOM, TPETUUHON U 4YETBEPTUYHOM CTpYyKTYp st HK.

Jenarypauus n penarypauus JJHK, Hykneotunnsie nocnenosarensnoctu JJHK, onpenensdromue
koHpopmanuio JIHK, ruékocTs MM KeCTKOCTh MOJIEKYJIBI.

[lenTpanpHas JorMa MOJICKYJISIPHON OMOJIOTHH.

8. Ctpykrypa u ¢pynkiuu tpancnoptasix PHK. I'enetnueckuii ko.

Crpykrypa TPHK. AxTtuBanus amuHokuciaor u obpazoBanue amuHoaumi-TPHK. Xumuueckue
peaknuy, MPHUBOAIIME K OOpa3oBaHHIO MENTUIHON CBA3M B Ipoliecce OMOCHHTEe3a Oelika.
AKTuBanus aMUHOKUCIOTH B peakuuun ¢ AT®; obpasoBanue amuHoarmiaaenuwiara. [lepenoc



amuHoaruiabHoro octatka Ha TPHK. AMunoammn-TPHK-cuHTeTa3pl. AKTUBHBIE LIEHTPBI CAHTETA3
u wux crneuuduunocts. JIBa kiacca amuHoauun-TPHK-cuHTETa3, uX CTPYKTypHBIE U
(GyHKUMOHATIBHBIE pa3nuuus. YdacTku B3aumopeiictBust moiekyn TPHK ¢ amunoanmn-tPHK-
CHHTETa3aMH; pa3jiMuMs JBYX KJIACCOB. Y3HAaBaHHE AaMUHOKMUCIOT amuHoauwi-TPHK-
CHHTETa3aMH, MEXaHU3M KOHTPOJIS MPAaBUIBHOCTH aMHUHOAMIIMPOBAHHS.

['enernyeckuii koa. OOImKe CBOWCTBA M€HETUYECKOTO KOJa: YHHUBEPCAIBHOCTh, TPUILJIETHOCTH,
OJIHO3HAYHOCTh U BBIPOXKIEHHOCTD. [ pyNIoBbIe CBOIICTBA TEHETUYECKOTO K0/1a, 0y(pepHOCTh KO/1a
K MYTaIUsiIM 3aMEHbI OCHOBaHUH. [ UIIOTE3bI MPOUCXOKICHUS T€HETUYECKOro Ko1a. AlanTopHas
runote3a ®@. Kpuka (1955) u ee skcnepuMmeHTalbHOE J0Ka3zatenbcTBo (1962 -1963). Komon-
AHTUKOJIOHOBOE B3aumojeiicTBue. ['mnmoreza @®. Kpuka 0 HEOAHO3HAYHOM B3aUMOJICHUCTBUM
MIEPBOTO TOJOKCHHUsI AHTUKOJIOHA C TPEThUM TOJOKeHHEM KkomoHa (1966). Tabmuma
B3aMMOJICHCTBUI TEpPBOr0 IMOJIOKEHUS AaHTUKOJOHA. OTKIOHEHHS OT YHHBEPCaIbHOCTU
FEHETUYECKOTO KO/Ia B MUTOXOHJIPHSIX U Y HEKOTOPBIX OaKTepuil ¥ MPOCTEHIINX IYKAPHUOT.

9. Tpanckpunius y npoKapHuor.

Tpanckpunuus y npokapuor. PHK-nonmumepasa mpokapuor, ee cyObeAMHMYHAs CTPYKTYypa.
OcoOeHHOCTH MPOCTPAHCTBEHHON CTPYKTyphl. Pa3HooOpasue curma-gaxropos. IIpomoTopsl
T€HOB IIPOKAPHOT, UX CTPYKTYpPHBIE 3J1eMeHThl. CTaluu TPAaHCKPUIILIMOHHOTO IUKIa. MHUIManms,
o0Opa3oBaHHE “OTKPBITOrO KOMILIEKCA , JIOHTalUsl U TEPMUHALMS TPAHCKPUILIMUA. MeXaHn3Mbl
TEPMHHALNS TPAHCKPUIILIUH.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHBIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

HelipoKOrHUTUBHBIE TEXHOJIOT UM

Heab AMCHUNIMHBI:

- (QopMupoBaHHE Yy CTYJCHTOB CHCTEMBl HAayYHBIX NPEACTABICHUNA O BO3MOXKHOCTAX
HEHPOKOTHUTUBHBIX TEXHOJIOTUH.

3agaum IMCHUILIMHBI:
- mproOpeTeHne 0a30BbIX 3HAHUN B 00JIACTH HEUPOKOTHUTHUBHBIX TEXHOJIOTHIA;
- OCBOCHHE METOJIUYECKON U METOJOIOTUYECKOM 0a3bl HEHPOKOTHUTUBHBIX TEXHOJIOTHUH;

- 3HAKOMCTBO C OCHOBHBIMH pEC3yjibTaTaMH OTCUCCTBCHHBLIX U 3apy6€)KHI)IX pa60T I10
HCCIIIOBAaHHUIO MO3T'a, CBSI3aHHBIX C pa3paboTKoN MpoOIeM HEHPOKOTHUTUBHBIX TEXHOJIOTHH.

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

3HATh:

- OCHOBHBIE COBPEMEHHBIE METObI HEHPOKOTHUTHUBHBIX TEXHOJIOTHIA;

- OCHOBHBIC 00J1aCTH MMPUMCHCHUA HeﬁpOKOFHHTHBHBIX TEXHOJIOTHUH.

yMeTb:

- MIOJIb30BAThCSI CROMMU 3HAHMSIMU JJISI TOCTAHOBKH HOBBIX 3371a4 B 00JIACTH HEHPOKOTHUTHUBHBIX
TEXHOJIOTHIA;

- COIIOCTABJIATH JJTAaHHBIE ITOJYYEHHBIE B PA3HBIX dKCIIEPUMEHTAIBHBIX UCCIIEI0BaHUSAX;
- IPOBOJUTH METOI0JOTHUECKYIO OLIEHKY 00CYKIaeMBIX Pe3yIbTaTOB;
- aHAJIM3UPOBATH COBPEMEHHBIE pa0OThI B 00JIACTH HEMPOKOTHUTHUBHBIX TEXHOJIOTHIA,

- COOTHOCHUTDb HAYYHBIC U TCXHOJIOTHUYCCKUC 3ala4U B HeﬁPOKOFHHTHBHLIX HCCICOOBAaHUAX.

BJAaJ€Th:

- OCHOBaMH KOMIIBIOTCPHOI'O aHAJIM34a B obiactu HeﬁpOKOF HUTHUBHBIX TCXHOJIOT Hﬁ;



- HaBBIKAMHU OCBOCHHS OOJIBIIIOT0 00beMa nHpopmaIuu;

- HaBBIKAMHU HAaxOXICHHUS HeoOXxoaumol wuHpopmarmuu B HMHTepHere B obOnactu
HEUPOKOTHUTHBHBIX TEXHOJIOTUH;

- HaBbIKaMHM aHaJIM3a SKCIICPUMEHTAJIbHBIX JaHHBIX.

TeMbl U pa3jesibl Kypca:
1. HeliporuOpuHbie 1 HEHPOMHTEILIEKTYAIbHBIC CUCTEMBI.
Moenu HEMPOHAIBHBIX KYJIBTYD.

Mopenu w3ydeHuss Mo3ra in vivo u in vitro. Mojenu HEeWpOHAIBHBIX KynbTyp. OOydeHHne B
KyJIbType HeilpoHoB. [laueunas akTUBHOCTH B KyJIbType HEMpPOHOB. J[MHaMUKa CTPYKTYpPHI CETU
HEUPOHOB.

OO0y4eHue ¢ NOJIKPEIICHUEM.

[Tpumeps! Mozeneilr 00ydeHus ¢ oAKpeIuieHHeM. JIoCTOMHCTBa M HEZOCTaTKU. MoienupoBaHue
oOyueHust. MckyccTBeHHbIE HEHPOHHbBIE CETH. OBOMIOLMOHHOE oO0ydeHue. CeleKIHOHHOe
oOy4eHue.

Teopus oTOopa HelpoHHBIX rpyi. TpeboBaHus K cUCTEeMHON Mozenu oOydenus. KonkypeHus
HEHPOHOB.

Mopaenu HeMpoHHBIX ceTeil. [IpuMepbl Moaenel HeMpOHHBIX ceTeil. JIOCTOMHCTBA U HEJOCTATKH.

[TpenukTopHBIE CETH.
[IpuHIMITBI IPETMKTOPHBIX ceTel. Moienp 1eneHanpaBIeHHOro aJallTUBHOIO ITOBEICHHUS.
M cKyCcCTBEHHBINM UHTEIICKT.

Tect Teropunra. Hcrtopust pa3BUTHS UCKYCCTBEHHOro uHTeiekTa. CHMBOJIBbHbBIE
MHTEJJIEKTyalbHble cucTeMbl. HeilpoOuonornueckue wmojenu. AHHMMAThl. OBOJIIOIMOHHAS
kubepHetnka. HeipoMopdHbiE CcHCTEMBI HMCKYCCTBEHHOTO  HWHTEUIEKTa. | HOpuaHbIE
HEWPOIIEKTPOHHBIE CUCTEMBI.

2. HeﬁPOKOFHHTHBHBIC TCXHOJIOTHMH Ha OCHOBC OIITOI'CHCTUKH.

[IpuHiMner  onToreHeTHkW. Meroasl onTtuku. MeTtoabsl TreHeThkH. Fcropust pa3BuTHs
ONTOreHETUKH. YIIydllIeHUs! KJIaCCUUECKOTo MeToa onToreHeTuku. Onroreneruku u GMPT.

[Tpotieccrl oOyueHus u nmaMsaTu. MaHunynsiuu ¢ namsaThio. Co3aaHne UCKYCCTBEHHOM MaMsTH.
HetiponereneparuBHblie 3a00IeBaHUS.

CriocoOs!I yrnpaBiIeHHs] aKTUBHOCTBIO HEHPOHOB.

ITocaenoBaTeIbHOCTh IEHCTBUI M1 NPOBCACHUA OINTOTCHCTUUCCKOTO 3KCIICPUMCHTA. I[pyFI/IC
(KpOMe OHTOFGHCTI/IKI/I) CIIOCOOBI YIIpaBJICHHUA AKTUBHOCTBHIO HeﬁpOHOB. XeMOoreHeTHKa.
Mexanuzm pa6OTBI OIICUHOBBIX OCJIKOB.



3. OCHOBBI HEHPOKOMITBIOTEPHBIX HHTEPHEHCOB.

HewnnBazuBHbIC HEHPOUHTEP(DEUCHI.

Mo3ro-ManHHbBIE U MO3T0-KOMITbIOTepHBIE HHTEp(heichl. TaTepdeticel Ha ocHoBe DI,
HetipounTtepdeiichl KJIETOYHOTO YPOBHSL.

Peructpanusi  akTUBHOCTH  OTHENBHBIX  HEWPOHOB. Bumbl  aktuBHOcTH.  [TpuMHIUIBL
HelpouHTepPEiicoB.

TpaHCFGHHBIe JKHUBOTHBIC IJIA HeﬁpOKOFHHTI/IBHBIX TEXHOJIOTHH.

HpI/IMeHeHI/Ie TPAHCI'CHHBIX KHUBOTHBIX B HCﬁpO6HOJ’IOI‘HH. MCTOHBI TPAHCI'CHE3a: UHBCKIUA B
nponykieyc. IlpenmymiectBa u HemocTarku. MeTOapl TpaHCTeHe3a: MHBEKIHUS CTBOJIOBBIX
knerok. IIpenmymecrBa um Henocrarku. HampaBiieHHBI TpaHCreHE3 - CO3JAHHUE HOKAyTOB.
VYupasnsemble TpaHcrensl: Cre-cucrema, TetO-cuctema.

MeTtoa n1ByX(OTOHHOM MUKPOCKOIIHH.

OcHOBHBIC TPUHIMIIEI MeToaa. [IpenmMyiecTBa OBYX(OTOHHON MHKPOCKONHMH IS in Vivo
BHU3yaJIN3allM1 aKTUBHOCTH HEPBHBIX KJIETOK.

MeTobl ucciaeI0BaHUs aKTUBHOCTH HeﬁpOHOB in vivo.

Metoapl MCClIeAOBaHUS aKTUBHOCTH HEHPOHOB in Vivo y OOAPCTBYIOUIMX >KUBOTHBIX WIH Y
ITOABMIKHBIX KUBOTHBIX. | €eHETHUECKHN KOAUPYEMBIE KAJIBIIUEBBIE CEHCOPBI



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

OO01masi reomeTpusi M TOMOJOTHUS

Heab AMCHUNIMHBI:

- hopmupoBaHue 0a30BBIX 3HAHUH 110 TEOMETPHUH U TOTIOJIOTHH JJIs TaTbHEHIIIEer0 HCTIOTh30BaAHMS
B JIPYTUX OO0JIACTSIX MAaTeMaTH4YeCKOTO 3HAHUS M AUCIUIUIMHAX €CTECTBEHHOHAYYHOTO
COZIepKaHUS;

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

3agauyd AUCHUILINHBI:
- (hopmupoBaHue y 00ydaronmxcsi 0a30BbIX 3HAHUI 10 TEOMETPUU U TOIIOJIOTHH;

- GopmupoBaHue oO0IIEMAaTeMaTHUYECKONW KYJIbTYpbl: YMEHHME JIOTUYECKH MBICIHUTH, [IPOBOJUTH
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPK/ICHHUM, YCTAHABIMBATh JIOTUYECKUE CBI3U MEXAY IOHATUSIMU;

- q)OpMI/IpOBaHI/IC y'MeHI/Iﬁ W HABBIKOB NPHUMCHATH IIOJYUYCHHBIC 3HAHUA JIA PCIICHUA 3aJdav
MaTeMaTH4eCKOn (I)I/I3I/IKI/I, CaMOCTOATCIIBHOTO aHAJIN3a NOJYUCHHBIX PE3YJIbTATOB.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 TUCHUIINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI
3HATh:

- OCHOBBI OOIIEH TOINOJIOTUH; ONpEIEICHHE M OCHOBHBIE CBOMICTBA TIJIaJKMX MHOI00Opasui;
TEOPEMBI O BIIO)KEHUAX MHOI000pa3uii B €BKJINA0BO POCTPAHCTBO; OCHOBHI TEH30PHOI'O aHAJIN3a
Ha MHOT000pa3usIx;

- OCHOBBI TCOpPUU a(I)(I)I/IHHLIX CBSISHOCTGI\/’I; TCOpEMY CYHMICCTBOBAHUA U CAUMHCTBCHHOCTHU
pHMaHOBOﬁ CBA3HOCTH, CBOMCTBaA TCH30pa PI/IMaHa;

- ONpEeJIETICHHE U CBOMCTBA TPYIIT KOrOMOJIoruii 1e Pama;
- TEOpEMY O TOMOTONMYECKON NHBAPUAHTHOCTH I'PYIIIT KOTOMOJIOTHIA;

- CBONCTBa CTEMEHU TIAJAKOTO OTOOpaKEHUS; TEOPEMY O TOMOTOMUYECKOW WHBAPHUAHTHOCTH
CTCIICHH;

- OCHOBBI CUMINIEKTHYECKON TrCOMETPHUU U TCOPHUU INAMHUIIBTOHOBBIX CHUCTEM.



yMeThb:
- UCCIIEJIOBATh CBOMCTBA TOMOJIOTMYECKUX MPOCTPAHCTB;
- CTPOUTH aTJIackl MHOTOOOpa3uii, Uccae10oBaTh X HA KOMIIAKTHOCTh U OPUEHTUPYEMOCTD;

- BBIUMCIISITh KOBAaPUAHTHBIE IPOU3BOJHBIE TEH30PHBIX IOJEH; pelaTs 3a/a4 NapayuieIbHOro
IIEPEHECEHUS;

- HAXO/IUTh U UCCIIEI0BATh I€0JIE3NUECKUE; BBIYUCIATh KPUBU3HY MHOI000pasuii;
- HaXOUTh POCTEUIINE IPYIIIBI KOTOMOJIOTHIA;
- BBIYUCIISATH CTENICHH OTOOpaKeHUI;

- UCCJICAOBATh I'aMUJIbTOHOBEI CUCTEMBI U UX WHBAPHUAHTHEBIC MHOFOO6pa3I/I${.

BJIaJIeTh:
- afnmapaToM TEeH30pPHOTO aHaIK3a U aHaiau3a auddepeHuanbHbX GopM Ha MHOTOOOpa3HsIX;
- TEXHUKOM MapajieIbHOTO NIEPEHECEHUS;

- aliapaTroM TCOpuu KOT'OMOJIOTHH.

TeMbl U pa3jeiibl Kypca:
1. Koromonoruu. Crenens orobpaxenus. OCHOBbI CUMILUIEKTHUECKON reOMETPHUH.

3aMKHYTbIE U TOYHbIE (OpMBI Ha MHOrooOpa3uu. OnpesesieHne TpoCTPaHCTB KOTOMOJIOTUN i€
Pama. Ceoticta npoctpancts $SHOS$ u $H1$. ITpocrapucteo $H1(S1)$.

IToBegeHue (bOpM U IPOCTPAHCTB KOT'OMOJIOTHH IIpU riraikux OTO6pa)KeHI/I}IX.

I'omoTomHEIE OTO6pa)KeHI/I${. TeopeMa O COBNAJCHUHU JUHEHHBIX OIIepaTopoOB B KOT'OMOJIOTUAX,
COOTBECTCTBYIOIINX 'OMOTOITHBIM OTO6pa)KeHI/I$IM.

["'oMoTOonMYeck FKBUBAJICHTHBIE MHOTOO0Opa3us U UX MPOCTpaHCTBA KoroMosioruid. Koromonoruu
€BKJIMJIOBBIX IPOCTPAHCTB.

Crenenb otobpaskenus. [Ipumepsl. Teopema 0 roMOTONMYECKONH MHBAPUAHTHOCTHU CTEIICHH.
Crenenb u unrerpain. Teopema ['aycca — bonne.

WNunexc BekropHoro noiust. Teopema Ilyankape — benaukcona.

Cumniektndyeckue MHoroo0pasus. Teopema JlapOy. Jlarpan:xeBbl MHOTOOOpa3usi.

["aMUIbTOHOBBI BEKTOPHBIE TIOJISI M TaMIJIBTOHOBBI cucteMbl. CkoOku Ilyaccona. MHTErpans
TaMHJIbTOHOBBIX CHCTEM.



2. O6mas Tomosorusi. CBOMCTBA TJIAIKMX MHOTO00pa3uii.

Tomonornueckoe npocTpaHCTBO. MHAynupoBaHHas TONOJOTHs, TOIOJOTHS JEKApTOBa
pOU3BEACHUS, (PAKTOP-TOIMOIOTHSI.

HenpepriBabie oToOpaxkenus. ['omeomopdpusm.

Tomonornueckue CBOWCTBA TMPOCTPAHCTB: CBA3HOCTb, KOMIIAKTHOCTb, XaycAOpP(OBOCTE.
THUXOHOBCKHE IIPOU3BEACHUS.

Tononornueckre MHOTOOOpasus. Kaptel, arnac, jJoKalnbHBIE CHCTEMBbI KoopAuHAT. (DYHKIIUU
CKJICHKH.

['maakxue mHOTO0Opasus. [ maakue GyHKIMH HA MHOTOOOPA3HH | TJIAJIKUE OTOOPAKCHHSI TIIaIKIX
mMHorooOpasuii. Judpdeomoppuszm. OpueHTHpYEMBIE 1 HEOPHEHTUPYEMbIE MHOTOOOpa3usl.

KacarenpHblil BEKTOp B TOUuKe. KacareinbHOE IpOCTPAHCTBO.
Huddepenunan rmaakoro 0ToopakeHus. BioxeHus u morpyxeHus.

BroskeHre KOMITAKTHOTO MHOT000pasusi B C€BKJIMJIOBO IMPOCTPAHCTBO JOCTATOYHO OOJBIION
pa3MepHOCTH.

Teopema YutHu.

3. Tenzopusrii aHanu3 1 ad(HUHHBIE CBI3HOCTH.

TGHSOpHHe II0JIA Ha MHOFOO6paSI/II/I. 3amMmeHna Oas3nca B KacaTeIbHOM IMPOCTPAHCTBC IIpU 3aMCHEC
JIOKAJIbHBIX KOOpJAWHAT. 3aKoH Hp606pa30BaHI/I${ KOOpAWHAT TCH3O0PHOI'O II0JIA IIPH 3aMCHC
KOOpAWHAT Ha MHOFOO6paBI/II/I.

Onpenenenne adpGuHHON cBI3HOCTH Ha MHOrooOpazuu. Cumaossl Kpuctoddens.
KomMmyTaTop BeKTOpHBIX I0JIell U ero CBOMCTBA.
CuMMeTpHUHbIe CBSI3HOCTU. TeH30p KpyUeHHsI CBSI3HOCTH.

CBSI3HOCTH, COIJIaCOBaHHBIE C pUMaHOBOW MeTpukoi. Teopema CyIIecTBOBaHHUA U
€MHCTBEHHOCTH PUMAHOBOM CBSI3HOCTH (CHMMETPUYHOM CBSI3HOCTH, COTJIACOBAaHHOM

C METPUKOH).
[TapannenpHbIi IepeHOC HAa MHOT000pa3uu ¢ ap(pUHHON CBA3HOCTBIO U €ro 00IIKe CBOICTBA.

['eone3nyeckre JIMHUM Ha MHOrooOpasuu ¢ ad@uHHON CBA3HOCTBIO M MX OOIIME CBOICTBA.
CBolicTBa apajuIeIbHOTO NIEPEHOCA U I€0I€3UUECKUX B PUMaHOBOM CBSI3HOCTH.

OnepaTop KpUBU3HBI JIMHEWHOM CBSI3HOCTU M TEH30p KpuBH3HBI Pumana. ®dopmynsl i ero
KO3 (UIINEHTOB.

CummeTpuu TeH30pa KpUBU3HBI PuMaHa.

Tenzop Puuum u ckaispHas KpuBu3Ha. TeH30p PumaHa M ckajspHas KpUBH3HA JBYMEPHBIX
MHOT000pa3uil.

TeopeMa 0 CBs3M CKaJIsIpHOM KPUBU3HBI TOBEPXHOCTH C €€ TayCCOBOM KPUBU3HOM.

Huddepenunansubie popmel Ha MHOrooOpasuu. Buemnee nuddepenunpoanue hopm.



HNuTterpupoBanue Gpopm 1o OpuEeHTUPOBAHHBIM MHOTOO0OPA3HUSM.
Mmuoroo6pasusi ¢ kpaem. CorinacoBaHue OpUEHTAIMI MHOT000pa3us U €ro Kpas.

Teopema Crokca.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

Oo0mas ¢pusuka: kBanroBas Gpusuka

Heab AMCHUNIMHBI:

- OCBOCHHE CTYACHTAaMH (PU3UKU OCHOB KBAHTOBOH (PH3HKH.

3agauu AMCHMILIMHBI:

- YCBOGHHME OCHOBHBIX KOHIICTIINI KBAHTOBOU (DM3UKH;

- peleHue 3a1a4, 0XBaThIBAIOLINX OCHOBHbIE IPUIIOKEHHSI KBAHTOBOM (DM3UKH.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbrare ocBOCHUS AUCIUIUTMHBI 00YYAIOIINECs JOJKHBI

3HATh:

- YUCJIEHHBIE MTOPSAJIKH BEJIMUYMH, XapaKTEPU3YIOLIKE IBJICHUSI MUKPOMUDA;

- OCHOBBI TEOPHUH TEIJIOBOTO U3IIyUYECHMUS;

- IBJIEHUs1 UHTEepepeHIMU BOJH J1e bpoits;

- IOHSITHE CIIMHA 3JIEKTPOHA;

- OCHOBHBIE MOJIEJIH JIEKTPOHHON 00OJIOUKH aTOMa;

- apdexr 3eemana, JIIP, AMP;

- BJIEeMEHTapHbIE SAEpHbIE MOJIEIH;

- 3aKOHBI PaJUOAKTUBHBIX PaclalioB;

- IOHSITHE SIIEPHBIX pEaKLUii, CEUEHUS SACPHBIX PEaKIINiA;

- DJIEMEHTapHbIE SAEPHBIE MOJIETN;

- IIOHSITHE CHJIBHOTO U CIa00ro B3aUMOJEHCTBUS.

yMeThb:

- abcTparupoBaThCsi OT HECYUIECTBEHHOI'O IMPU  MOJEIMPOBAHUM PEATBHBIX (HU3MUECKUX
CUTYyaIui;



- ACJIaTh IPaBUJIBHBIC BBIBOABI U3 COIMMOCTABJIICHUA PE3YJIbTATOB TCOPHUU U OKCIICPUMCHTA,
- HAaXOJHTb 6espa3MepHLIe napamMeTphl, OMPCACIIAOIINEC N3YIaCMOC SABJICHUC,
- IPONU3BOAUTE YUCIICHHBIC OLICHKU I10 IMOPAAKY BECIUYNHBI,

- JCJaTb Ka4YCCTBCHHBLIC BBIBOJALI IPHU MNEPCXOAC K IMPCACIbHBIM YCIOBHAM B H3Yy4YaCMbIX
npoOemax;

- 00€ecIIeunTh JOCTOBCPHOCTD IMOJIYYa€MBIX PE3YJIbTAaTOB;

- BUICTh B TCXHHYCCKHX 3aJadax (1)I/I3I/I‘ICCKOG COACpKaHHUC.

BJIaJIeTh:

- METOAAMH pelIeHUs] PU3NIECKUX 337144 110 AIEKTPOIHMHAMUKE;

- HaBBIKAMHU CAMOCTOSITENILHOM paboTHI B 1aboparopuu, oubdanorexe u aTepHere;
- HaBBIKAMHU OCBOEHHUs 00JIbIIOr0 00beMa HHPOPMALIUY;

- KyJIbTypO/ TIOCTAaHOBKH U MOZAETUPOBaHUS (PU3NIECKHUX 3a/1a4.

TeMbI U pa3jeiibl Kypca:
1. AToM B MarHuTHOM TIOJIC.

Oddext 3eemana (ciaboe U cCUILHOE MAarHUTHOE T0J1e) Ha ipuMepe 3P—3S-nepexonoB. SnepHsiit
Y 3JICKTPOHHBIM MAarHUTHBIN PE30HAHC.

2. Bonnsl ne bpoitnsa. CooTHolIeHNE HEOIpeAeIEHHOCTEN.

['unore3a e bpoitng o BOIHOBBIX CBOMCTBaX 4acTHUIl, BOJIHOBAs (PyHKIMS CBOOOJHOM YacTUIIBI
(BonHa ne bpoitns). Onbitel leBuccona-/[xxepmepa u Tomcona o qudpakunu 351eKTpoHoB. CBs3b
BOJIHOBBIX CBOMCTB YacTHI[ C €€ MEXaHMUECKUMH XapakTepucTukaMu. JlimHa BosHbI e bpoitns
HEpeNATUBUCTCKON YacTHllbl. KpuTepuii KBaHTOBOCTH CUCTEMBL. BeposTHOCTHAs MHTEpHpeTanus
BOJIHOBOHM (DYHKIIMH.

3. 3aKOHBI paJl0aKTUBHBIX PaclajoB. SepHbIe peaklnu.

PagnoakTuBHOCTB. 3aKOH PaJMOAKTUBHOIO paclaja, KOHCTaHTa pacnaja, Mepuos Moiaypacnaja,
cpelHee BpeMs KH3HHM, BEKOBO€ ypaBHeHHE. Anbda-pacnaj, 3akoH ['eiirepa—HaTtrona u ero
BbIBOA (popmyina 'amoBa). ['amma-u3znydenue, uzomepus siaep. bera-pacnan, sHepreTndeckuii
cnekTp Oera-pacmaja, THUIOTE3a HEHUTPUHO. SIoepHble peakuuu: SK30TEpMUYECKHE U
HHJIOTEPMHUUYECKHE PpEaKLUU, TMOpPOr peaklud, CEYeHHE peakiuH (MOoJIHOE M MaplHajbHbIe
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. Knaccudukaius HeHTpoHOB. 3ameyieHHe OBICTPHIX HEMTPOHOB B Cpefe, AJIMHA
3ameieHus. KorepentHsle sBineHus (audpaxuus HelTpoHoB). [lenenue saep moa AelcTBUEM
HEHWTPOHOB, MIHOBEHHBIE W 3alla3/IbIBAIOIINE HEUTPOHBI, LEMHass peakuus neneHus. Poib



3ama3/pIBaloOlINX HEUTPOHOB B pabore saepHOro peakropa. Cxema peakTopa Ha TEIUIOBBIX
HelTpoHax. MoaHad sitma. BO3MOXKHBIE CXEMBI pEaKTOPOB TEPMOSIEPHOIO CHHTE3A.

4. Onsitel Tepna—I epnaxa, Diinmreiina—ae ['aza. CriuH 351eKTpoHa.

MarautHblif  OpOUTaNb-HBIE MOMEHT JJIEKTPOHOB, THPOMAarHUTHOE OTHOILIEHHUE, g-(hakKTop,
maruetoH bopa. Omnbitel IllTepna—I'epnaxa — AeMOHCTpauus AUCKPETHOCTH MAarHUTHOTO
MOMEHTa, OOHapy)XKeHHEe MarHUTHbIX JyOseroB. I'mmore3a YinenbOeka u ['ayacmura o crimHe
9JIEKTpOHA, CHUHOBBIN g-pakrop. OnwiTel DWHMTEHHA W ae [aa3a (cnuHOBas mpuUpoaa
MarHeTus3ma TBepbIX Tel). BekTopHas Moiens cloKeHus CIMHOBOTO U OPOUTAILHOTO MOMEHTOB
anekTpoHa, hakrop Jlanme.

5. Ctpoenue aToma.

3aKOHOMEPHOCTH ONTUYECKUX CHEKTPOB aTOMOB, (opmyiia banbmepa. OTKpbITHE ATOMHOTO A1pa
U Iu1aHeTapHas Mozenb aroMma Pesepdopna. [loctynarel bopa, 6opoBckuii paguyc, popmyna s
SHEPIruU 3JIEKTPOHOB aTOMa BOAOPOAA. XapaKTEPUCTUUECKOE PEHTICHOBCKOE U3JIyueHHe (3aKOH
Mosnu). Knaccudukanus BogopoaonoJoOHbBIX aTOMOB: IVIaBHOE, pPaJualibHOE 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
3JIEMEHTOB, IMOCJIEAOBATEIbHOCTh 3aMOJHEHHUs COCTOSIHMM. CKaukooOpa3HOe H3MEHEHHE
XUMHUYECKHUX CBOWCTB IIPU 3aIIOJIHEHUHU P-000JI0UKH, Marnueckue yncia (MHepTHble ra3pl). CouH-
OpOUTAILHOE B3aUMOJICHCTBUE, TOHKAsA U CBEPXTOHKAs CTPYKTYpa aTOMHBIX YPOBHEH.

6. @ororddext. Ipdext Komnrona. TemnoBoe uznyueHue.

OCHOBHBIE JKCIEpUMEHTAbHbIE pe3yiabTaThl 1O BHemHeMy ¢GoTodddexry. VYpaBHeHHE
OWHIITEHA, TUIIOTE3a KBAHTOB CBETa. DKCIepUMeHT KoMNTOHa 10 paccestHuI0 peHTI€HOBCKUX
JTy4el Ha JIETKHUX Spax, BBIBOJI N3MEHEHUS JJTMHBI BOJIHBI KBAHTOB IPH PACCESTHIH Ha CBOOOIHBIX
AJNIEKTPOHAX, KOMIITOHOBCKAsl JJIMHA BOJIHBI. YPaBHEHHUS, ONMCHIBAIOLIME B3aUMOJCHCTBUE
¢oTOHA C MPOU3BOJBHONW CHCTEMOU Kak OOMEH PHEeprueil M UMIYJIbCOM IIYTEM DPOXKICHUS U
YHUYTOXEHUs KBaHTOB. VIHTeprperanus IUIOTHOCTH SHEPIMM AJIEKTPOMATHUTHOM BOJIHBI Kak
BEPOSITHOCTb OOHApYKEHUS (POTOHA B 33JJaHHOM DJIEMEHTE IIPOCTPAHCTBA.

[TnoTHOCTH cocTOsIHUH, (ha30BBIN 00bEM, MPUXOIAIIMNACS Ha OHO KBAHTOBOE COCTOsIHHE. BhIBOA
dopmyinbl [lnanka Ui paBHOBECHOTO M3JTydeHHsI aOCOIIOTHO YEPHOIO Tela. 3aKOH CMEIEeHUs
Buna. Ananus gopmynsl [Inanka B mpeaenbHbIX caydasx OONBLIMX 4acTOT (KBAaHTOBBIN Mpejien)
U Masblx 4actoT (popmyna Panes—/[xunca). Knaccuueckas unrepnperauus Gopmyinsl Panes—
Jxunca. MHTErpajbHble XapaKTEpUCTUKU PABHOBECHOI'O TEIJIOBOIO H3JIy4EHHS — IUIOTHOCTH
HHEPIUU PaBHOBECHOTO M3JIyUEHHs], THTEHCUBHOCTh M3Iy4E€HHUs1, CBETUMOCTbh. 3akoHbl Kupxroda,
Jlam6epra, Credana-bonpimana. L{BeToBasi, sIpKOCTHAas U pajuallMOHHAs TeMIepaTypbl Teja.
JIByXypOBHEBasl KBAaHTOBAs CHCT€Ma B IIOJIE PABHOBECHOI'O HW3IIyYEHHs, IPUHLIMII IE€TAIbHOIO
PaBHOBECHsI, CIIOHTAHHbIE W WHIYLHMPOBAaHHbIE mepexoabl. lIIpoxokieHne W3IydeHHs uepes
cpeny, YCIOBHE yCUIIeHUS (MHBEPCHAS 3aCEICHHOCTh ypoBHEH ). [[pUHIIMIIBI CO31aHNsT HHBEPCHOU
34CEJICHHOCTH B TPEXYPOBHEBOM M YETHIPEXPOBHEBOM CUCTEMAX.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTH(POPMAIIMOHHbIE U KOTHUTHBHbIE
TEXHOJIOTUH

Oo0mas ¢usuka: JJad0OPATOPHBINA NPAKTHKYM I10 IKCIIEPUMEHTAIbHOUH (PU3UKe

Heab AMCHUNIMHBI:

- (opmupoBanue 0a30BBIX 3HAHWHA MO (U3UKE U yMEHHUs paboTarh B JIAOOPATOPUM IS
JATbHEHIIET0 UCIIOB30BAHUS B IPYTHX JAUCIHUILTMHAX €CTECTBEHHOHAYYHOTO COJICPIKaHMS,

- (1)OpMI/IpOBaHI/Ie KYJIbTYPBI 3KCIICPUMCHTA, HCCICHOBATCIBCKHUX HABBIKOB U CIIOCOOHOCTH
IMPUMCHATDb 3HAHHA HA IIPAKTHUKE.

3apaum IUCHUIIMHBI:
- (hopmupoBanue y odyuaronuxcs 6a30BbIX 3HAHUI 110 PUBKKE;

- (hopMHpOBaHKE KYJIBTYPHI KCIICpUMEHTA: YMEHHE paboTaTh B J1a0OpaTOPHH, 3HATH OCHOBHBIC
METO/IbI IKCIIEPUMEHTA, YCTAHABJIMBATH JIOTUYECKHUE CBA3U MEXKTY TOHATUSIMU;

- (1)OpMI/IpOBaHI/Ie YMeHI/Iﬁ W HABBIKOB IPHMCHATH IIOJYYCHHBIC 3HAHUA JII IMOCTAHOBKH
OKCIICPUMCEHTA, CAMOCTOATCIIbHOT'O aHaJIN3a IMOJTYYCHHBIX PE3YJIbTATOB.

ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00y4YeHHs MO0 JUCHUIINHE (MOAYJIIO)
B pe3ynbrare ocBOE€HUS AUCHUIUIMHBI O0yYaIOIIHeECs TOIAKHBI

3HATh:

- METOIUKY MPOBEAEHUSA DKCIIEPUMEHTA;

- METOJIUKY 00paOOTKHU MOTYyYEHHBIX PE3yJIbTaTOB.

yMeTb:
- paboTaTh ¢ COBPEMEHHBIM N3MEPUTENBHBIM 000pYI0BAHUEM;

- IPaBUJIBHO 06pa6aTBIBaTB MOJIYYCHHBIC OKCIICPUMCHTAJIbHBIC JaHHBIC.

BJIA/IETh:
- HaBbIKaMU pabOTHI C COBPEMEHHBIM U3MEPUTEIHLHBIM 000PYA0BaHUEM;

- OCHOBHBIMH MATEMATUYCCKUMH NHCTPYMCHTAMH, XaPAKTCPHBIMU IJId 3a1a4 MCXAHUKH.



Tembl U pa3aennbl Kypca:
1. JJabopaTtopHsbie 3anatus. KBantoBas usuka.
Jlexuus 1 KopryckyisipHbie CBOMCTBA JIEKTPOMATrHUTHBIX BOJIH.

OcHOBHBIE IKCIIEPUMEHTANIbHBIE pe3yNbTaThl 0 BHEMHEeMY (oTtorddekty. ['unoressl [lnanka u
DOWHIITeHA OTHOCHTEIILHO JHEPrurM KBaHTOB cBeTa ((hOTOHOB). YpaBHEHHME DWHINTEHHA W
oobsacaenue dporodrddexra. mmynbc GoToHa.

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 MaTEPUAIIBHBIX YACTULl — KOPILYCKYJISIPHO-BOJIHOBOM
nyanu3Mm. OnbiTel JleBuccona—/xepmepa u Tomcona no qudpakuuu 371eKTpoHOB. J[JI1MHA BOJIHEI
ne bpoins HepenatuBucTCKOM dacTuupl. Kputepuil KBaHTOBOCTH cuUCTEMBbl. COOTHOLIEHUS
HEOIpeesIEHHOCTeH (KOOpAMHATa-UMITYJIbC; SHEprust Bpems). BoiaHoBas ¢yHKuus cBOOOJHOM
yacTulbl (BosiHa A€ bpoiiis). BeposTHOCTHAs nHTEpIIpeTanysi BOJIHOBOW (PYHKLIMHU, BBIABUHYTAsS
bopHoMm.

Jlexuwmst 3. @opmanu3M KBaHTOBOM MexaHUKH. [loTeHIInanbHbIe 6apbhephl.

[TonsiTue 06 oneparopax. Oneparopbl KOOPAUHATHI, UMITYJIbCA, HOTEHIIMAIBHON U KHHETUYECKON
SHEpPrux CUCTeMbl, raMUIbTOHUAH. COOCTBEHHbIE (YHKLIMU U COOCTBEHHBIE 3HaueHus. Pe3ynbpTar
KBAaHTOBOI'O M3MEpeHUs 3HaueHus (uznyeckoil BenuuuHbl. YpasHenue Llpenunrepa. CoiicTBa
BOJIHOBOM (DYHKIIMM CTAallMOHAPHBIX 3aJay: HENpPephIBHOCTb, KOHEYHOCTb, OJHO3HAYHOCTb,
HENPEPHIBHOCTh MPOU3BOAHON. 3aKOH COXPAHEHHS BEPOSITHOCTH, BEKTOP IUIOTHOCTH IOTOKA
BeposiTHOCTH (0€3 BbIBO/Ia). PaccestHue yacTuil Ha MOTEHIIMAIBHOM CTYMEHbKE KOHEYHOU BBICOTHI,
MPOXOKICHUE YaCTHIIBI HaJa sSiMaMU U OapbepaMu KOHEUHOW mupuHBl — 3 dext Pamzayspa.
[TpoxoskaeHre 4acTullbl 4epe3 MPSMOYroJbHBIM MOTEHUUANbHBIA Oapbep KOHEYHOW IIMPHHBI
(TyHHENnbHBIN 3 PexT), BbIBO (POPMYIIBI 17151 IPO3PAaYHOCTH Oapbepa MPOU3BOIbHON (OPMBI.

Jlexuus 4. ITorenuunansuslie sMbl. KBazukinaccuueckoe npudmmkenue. Ocuumisatop. CocTosiHUA
YacTULBl B OAHOMEPHON CUMMETPUYHOM MOTEHIHAIBHON sIME. YPOBHU HEPTUU OJHOMEPHOTO
rapMOHUYECKOro ocumwuisiTopa (6e3 BbiBoga). OmepaTop MOMeHTa uMIyibca. KBaHToBaHMe
OPOEKIIMM MOMEHTa M KBajJpaTa MOMEHTa HMITyJbca. [IBW)KEHHE B ILIEHTPAaJbHOM TOJe,
LEHTPOOEKHAS SHEPTUs, paiUalbHOE KBAHTOBOE YKCIIO, KPATHOCTD BBIPOXKICHHUS. S-COCTOSIHUS B
TpEXMepHOU cheprueckn CUMMETPUYHON sM€ KOHEUHOW TIIyOWHBI, YCIIOBHE CYIIECTBOBAHUS
CBSI3aHHBIX COCTOSIHUM B TaKOU sIME.

Jlexmms 5. Bogopononono0Oubie atombl. KonebarenbHbIe U BpamaTeabHbIE CIIEKTPBI MOJIEKYII.

3aKOHOMEPHOCTH ONTHYECKUX CHEKTPOB aTOMOB (KOMOMHAIIMOHHBIN NMpUHLHKI PuTtia), hopmysbl
cepuil. Mozgenu atoma Tomcona u Peszepdopaa. ITocrynarsr bopa, 60poBckuii paanyc, sHeprust
aToMa BOJOpoOAa. J[BMKeHME B KYJIOHOBOM IIOJ€, CllydailHOE€ BbIpOkJIeHue. CHekTp aToma
BoJIoposia (06e3 BBIBOJA), INIABHOE KBAHTOBOE YHCIIO, KPAaTHOCTh BBIpOXAeHUS. KauecTBeHHBIN
XapakTep MOBEICHHs paJlalbHOM U YriIoBoW yacTeil BOMHOBOHM (QyHKIuHU. BonHoBas ¢yHkuus
OCHOBHOT'O cOCTOsIHMA. Bomopomonono0Hble aTOMBI: BIMSHUE 3apsjaa sjipa (Ha MpuMepe HOHa
relusl) U ero Macchl (M30TOMMUYECKUI CIIBUT), ME30aTOMBI. XapaKTEepUCTUYECKOE PEHTI€HOBCKOE



u3nydeHue (3akoH Mo3snu). BpamarenbHble CIEKTPBI INIOCKOTO U IPOCTPAHCTBEHHOTO POTATOPOB
(IByxaToMHast MoJieKyina). BpammarenbHbie n KosebaTenbHble YPOBHH MOJICKYJI, SHEPreTHUECKUI
MacmTad COOTBETCTBYIONIMX BO3OYKICHUN (MepapXusi MOJIEKYJISIPHBIX CIIEKTPOB).

Jlexuust 6. Maruuthbiii MomeHT. CrniH. TOHKast M CBEpXTOHKas CTPYKTypa aToma BOJOPOJa.
MarHuTHblif OpOUTANIbHBIT MOMEHT 3JIEKTPOHOB, THMPOMAarHUTHOE OTHOILIEHUE, g-(hakTop,
MarHeToH bopa. OmbiT Illtepua—TIepnaxa. ['mnore3a VYnenOexka um [ayncmura o cruHe
3JIEKTPOHA, CIIMHOBBINA g-paktop. OnbiT DitHIITEeHiHa—e ["aaza. BekropHas Moaensb CloKeHus
CIIMHOBOI'O U OpOUTAIHLHOIO MOMEHTOB 3JIEKTPOHA, NOJHBIM MOMeHT, ¢aktop Jlanne. Tonkas u
CBEPXTOHKAsl CTPYKTYPhI aTOMa BOAOPO/IA.

Jlekuuss 7. ToxnectBeHHOCTh uactull. OOMeHHOoe B3auMmopeiicTBue. CHOXHBIE aTOMBI.
TOXIECTBEHHOCTh 4YacTUI, CHUMMETPHUS BOJHOBOM (DYHKIMH OTHOCHUTEIHHO IEPECTaHOBKU
qacTull, 0030HbI U (epmuonsl, npuniun [laymu. Croxueie aToMbl. CaMOCOTIaCOBAaHHOE TIOJIE.
DnekTpoHHas KoH(HUTypaiust aroMa. ATOMHBIE TEPMbI, CIIEKTPOCKOTTMYECKAast 3aMUCh COCTOSHUS
atoma. [lpaBmia Xynma. KadecTBeHHOE OOBSICHCHHE BO3HHKHOBCHHMS OOMEHHOW DSHEPTUU U
npaBwI XyHJIAa Ha MpUMepe BO30YKIECHHOTO COCTOSHHS 1S2s aroma Tenus U oOpa3oBaHUS
MOJIEKYJIbI BOJIOPOAA.

Jlexuus 8. Atom B MarHUTHOM Tone. Dddekt 3eemana. Msznydenue, npasmia otoopa. DIIP u
SAMP.

Oddexr 3eemana s ciydaeB ¢1aboro W CHIIBHOTO MarHWTHBIX IMOJed Ha npumepe 3P—3S-
nepexonoB. Ilonarme cnuHa (cnupanbHOCTH) (OTOHA, TIONHBIA MOMEHT M YETHOCTh
Knaccudukanust goronoB mo momHomy MomeHTy u 4étHocTd (E- m M-(oToHBI), OTHOIIEHHE
BEPOSTHOCTEH W3IMy4eHUs (POTOHOB PA3IUYHON MYIBTUIOIHHOCTH. BeposSTHOCTh AWMOIBHOTO
U3NydyeHus. SpepHbpli M 3JIEKTPOHHBIM MAarHUTHBI pe30HaHC (KBAaHTOBOMEXaHMYECKas
TpakToBKa). CTpOrue U HEeCTpOrue npaBuia OTOOpa MpU 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 3aBUCHMOCTh YIEIHHOW SHEPTUM CBSA3U sJipa OT MacCOBOTO
yucia A. CBONCTBA SIEPHBIX CHII: PAANYC IEUCTBUS, ITyOMHA MMOTEHIIMAJIA, HACHITIICHUE SIIEPHBIX
CHJI, CIIMHOBAasl 3aBUCUMOCTh. [lpupoma smepHBIX CHI, OOMEHHBIM XapakTep SAEPHBIX CHIIL,
MEPEHOCYMKHU B3aUMOJICHCTBUA. Mozenb KuAKoN 3apsbkeHHOM karum. dopmyna Baiinzekkepa
JUIs dHEpruu cBsi3u sfapa. OOosouedHass MOJENb W Marm4eckhe 4Yucia B OCHWIISTOPHOM
notennuasne. OJHOYaCTHYHBIE U KOJUIEKTUBHBIE BO30YKIEHHBIE COCTOSHUS SApA.

Jlexuus 10. PanuoaktuBHOCTh. Anba, OeTa, ramma.

PannoakTBHOCTH. 3aKOH paJiMOAKTUBHOTO paclajia, KOHCTaHTa paclaja, epuoJl rnoiypacrajia,
cpelHee BpeMsl JKU3HM, BEKOBOE ypaBHEeHHeE. Anb(a-pacnaj, 3akoH [eiirepa—H»aTrona u ero
BbIBOJl (popmyna I'amoBa). bera-pacman, sHepreThuyeckuil coekTp OeTa-pacmajaa, THIIOTE3a
HEUTPUHO U €ro ONbITHOE OOHApYKeHHE, BHYTPEHHSS1 KOHBEpCHs AIeKTpoHOB, K-3axBaT. ["Tamma-
u3nydeHne, uzomepus siiep. CroHTaHHOE JeNieHue sijaep, MexaHu3M (QopmupoBaHus Oaprepa
JIeNIeHUs] — 3aBUCUMOCTH KYJIOHOBCKOM M NMOBEPXHOCTHOW PHEPrUM OT JAedopMaiuu, napameTp
JIETUMOCTH, SHEPT U, BhIJIeNIIeMast IPU JIeIICHUU s7iep, peies CTaOUIbHOCTH sIep OTHOCUTENBHO
JIEJICHUS.

Jlexuus 11. Snepubie peakiuu. OLieHKa CEYEHUI.



SlnepHble peakuuu: dK30TEPMUYECKHE M DHIOTCPMUYECKUE PEAKIUH, IIOPOT PEAKLUH, CCUCHUE
peakuuu (IIOJIHOE W TaplHalIbHbIE CEYEHHUs), KaHaJIbl PEaKklUH, MHUPUHBI KaHanoB. 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). Pe3oHancHBIE peakiun — Gopmyra
bpeiira-Burnepa. [lenenue saep nox ACUMCTBUEM HEUTPOHOB, MIHOBEHHBIE U 3aIla3/IbIBAIOIINE
HEUTPOHBI, LenHas peakuus JaeieHus. Ponb 3ama3qplBaloliuX HEMTPOHOB B paboOTE sAEPHOTO
peakropa. CxeMa peakTopa Ha TEIJIOBBIX HEUTPOHAX.

Jlekuus 12. @ynnameHTalbHbIE B3AUMOACHCTBHS. DJIEMEHTapPHBIC YaCTHUIIbI.

@OyHaMeHTaIbHbIE B3aMMOACUCTBUS W (PyHIaMEHTAJbHBIC YAaCTUIBl (JCNTOHBI, KBApKH U
NIEPEHOCUYUKH B3aUMOJEHCTBHUII). 3aKOHbI COXpaHEHMsI W BHYTPEHHHME KBAHTOBBIE 4MCIIA.
KBapkoBas cTpyKTypa agpoHOB — ME30HbI, 0ApPHOHBI M pe30HaHCHl. KBaHTOBasi XpOMOIMHAMUKA,
acuMIToTudeckas cBoOonma. [mmore3a koH(pallHMEHTa KBAapKOB W TJIOOHOB, KBapKOBBIN
noteHuuan. OLeHKa aJpOHHBIX CEYEHWH IpPU BBICOKMX DJHEPIUSIX Ha OCHOBE KBAapKOBOI
cTpykTypbl. OtkpbiTue W- u Z-0030HOB, t-KBapka, METOJbl PpErucTpalud HEUTPHUHO.
Hecoxpanenue u€tHoctu npu 6era-pacrnaje, onsit By.

Jlexuus 13. 3akonsl uznydenuss AUT. [loxcyer yucna cocTossHUI MOl B 3aJJaHHOM OOBeMe;
dazoBblii 00BEM, MPUXOIMALIUICS HAa OAHO KBAaHTOBOE COCTOSIHHME, IJIOTHOCTH COCTOSHUM.
®opmyna Panes—/Ixunca u ynpTpaduoneroBas karactpoda, hopmyna Buna. Pacnpenenenue
[Tnanka. 3akoH cMenienus Buna. PaBHoBecHOe H3ilydeHne Kak uaealbHbli ra3 OTOHOB. 3aKOHBI
Kupxroda u Credana-bonbimana.

Jlexuus 14. CrioHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

JIByxypoBHEBasi KBaHTOBas CHUCTEMa B IOJIE PAaBHOBECHOTO H3IYYECHHMsS], MPUHIUI JE€TAIbHOTO
paBHOBECHsI, CIIOHTAHHbIE M WHIYLIUPOBAHHBIE MEPEXOJbI, COOTHOIICHUS ODWHINTEIiHA U €ro
BbIBOJ pactipenenenus [lmanka. IIpoxoxneHue M3IydeHHs] 4yepe3 Cpeay, YCJIOBUE YCHUIICHUS
(uHBepcHas 3aceN€HHOCTh YpoBHel). [IpuHIun paboThl 1a3epa u ero ycTpoucTBo.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

Oo6mas ¢pusuka: JJ1abOPaTOPHBIA NPAKTHKYM

Heab AMCHUNIMHBI:

¢dopmupoBanne 0a30BbIX 3HAHMU 1O (u3uke W yMeHHs paboTath B JIAOOPATOPUH TS
JABHEHIIIET0 WCIONB30BaHUSA B JIPYTHX JUCHUIUIMHAX €CTECTBEHHOHAYYHOTO COJCpPIKAHUS;
dopMupoBaHUE KYJIBTYpPHl OKCHEPUMEHTA, MCCIENIOBATEIbCKMX HABBIKOB M CIOCOOHOCTH
NPUMEHSTH 3HAHUS Ha IPAKTUKE.

3agaum AUCHMIIMHBI:
- (dopmupoBanue y 00yJaromuxcs 6a30BbIX 3HAHUN IO (PU3UKE;

- dbopMupoBaHHE KYJIbTYPHl SKCIIEPUMEHTa: yMEeHHE paboTaTh B j1abOpaTopuu, 3HATh
OCHOBHBIE METO/IbI 3KCTIIEPUMEHTA, YCTAHABIMBAThH JIOTUYECKHUE CBSI3U MEXKY MOHATHIMMU;

- q)OpMI/II)OBaHI/Ie yMeHI/If/'I MW HABBIKOB NPHUMCHATH IMOJIYYCHHBIC 3HAHUA I IMOCTAHOBKU
SKCIICPUMCHTA, CAMOCTOATCIIBHOTO aHAJIM3a ITOJYUCHHBIX PE3YyJIbTATOB.

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

3HATh:

- METOJIMKY NPOBEACHUS KCIIEPUMEHTA;

- METOJIUKY 00paOOTKH MOTYyYEHHBIX PE3YJIbTAaTOB.

yMeThb:
- paboTaTh C COBPEMEHHBIM U3MEPUTEIBHBIM 000y I0BAaHUEM;

- IIpaBUJILHO O6pa6aTBIBaTB MOJIYYCHHBIC DKCIICPUMCHTAJIbHBIC TAHHBIC.

BJAaJ€Th:
- HaBBIKaMH pa6OTBI C COBPECMCHHBIM U3MCPUTCIIbHBIM O60py,ZLOBaHI/ICM;

- OCHOBHBIMH MaTEMaTUYCCKNUMH NHCTPYMCHTAMHU, XapaKTCPHBIMU JI 3a/la4 MEXaHUKH.



TeMbl U pa3jesibl Kypca:
1. BBognsie pabots! 1

H3yuaroTcst cuctemMaTuueckue M ciaydailHble MOrpeurHOCTH MpUOOpOB Ha MpUMEpEe U3MEpPEHUS
YIEIBHOTO COMPOTUBICHUS HUXPOMOBOH NpOBOJIOKU. MccnenyroTcss MHCTpyMEHTajIbHbIE
MOTPEIIHOCTH AHAJIOTOBBIX M IUGPOBBIX NPUOOPOB, 3aKOHBI CIOXKEHUS MOTPEIIHOCTEH,
MOTPEIIHOCTD MPH MOTYYSHUH MPSIMONA METOIOM HaUMEHBIINX KBaJIpaToB

2. BBoguble paboThl 2

Ha mpumepe KOCMHYECKOrO M3IIy4€HHUS, PErUCTPUpPYyEeMOro cyerdyukom ['eifrepa, m3ydaroTcs
OCHOBHBIE METOJbl CTAaTHUCTUYECKOM 00pabOTKM NaHHBIX. M3y4aroTcsi OCHOBHBIE CBOMCTBa
HOpMaJbHOIO pachpezeneHuss u pacnpeaenenusi Ilyaccona. HMccnemyercss 3aBUCHMOCTD
CPEIHEKBAIPATUYHOTO OTKJIOHEHHUS JAaHHBIX OT YUCIIa U3MEPEHUI.

3. 3amuTa pador.

[IpoBepsieTcst 3HaHME CTYACHTaMHU OCHOB OOpa0OTKH pe3yabTaTOB JKCHEPUMEHTOB. 3alluTa
pabor.

4. 3y4yeHwue 31eKTpOHHOTO ocImuiorpada

W3yuaercs yCTpOWCTBO W MPHHIUI Pa0OTHI 3JIEKTPOHHOTO ociniorpada. M3mepsiorcs
napaMeTpbl MPOCTEHIINX KOJIeOaHWi --- aMIuuTyaa, (asa u gactorhl. Mccnemyercst BIUSHUC
aAMIUTMTYIHO-9aCTOTHOH H ()a30BO-4aCTOTHON XapaKTePUCTHK HA PE3ylIbTaT H3MEPEHUH C
MOMOIIBIO ocuuyuiorpada.

5. Onpez[eneHI/Ie MOMCHTOB HMHCPILHUHU TBCPABLIX TCJI C IIOMOIIBIO TpI/Iq)I/IJ'IHpHOI‘O moaBseEca.

C nomouplo TpUGUISIPHOTO TMOJBECAa H3MEPSIIOTCS NEPUOAbl KPYTUIIBHBIX KoJeOaHUM Ten
pa3JII/I‘~IHOI7I (1)OpMI)I. ITo HU3MCPCHHBIM IIEpHUOAaM BEIYUCIIAOTCA MOMCHTBI MHEPLUUN TCJI, SHAYCHUA
KOTOPBIX CPaBHUBAIOTCA C IMOJYYCHHBIMU H3 PaCUYCTOB IIO HUX TCOMECTPUUCCKHM pasMeEpam.
3KCHepI/IM€HTaHBHO MMPOBEPACTCA aJAUTHBHOCTb MOMCHTOB HMHCPUOHWH WU TECOpEMa T'rofirenca—
[ITeinepa.

6. 3amuTa pabor.

[TpoBepsieTcst 3HaHME CTYAEHTaMH OCHOB OOpaOOTKH pe3yJabTaTOB AIKCHEPUMEHTOB. 3aliuTa
pabor.

7. DKCHepUMEHTaJIbHAs MPOBEpKAa 3aKOHA BPAIATEIbHOTO JIBMXKCHUS Ha KpPEeCTOOOpa3HOM
MmasiTHuke O6epoOexa.

C noMmo1pio KpecTooOpa3HOro MasTHHKA, K OCH KOTOPOTr'O MOABEIINBAIOTCS TPY3bl Pa3IN4HON
Macchl, MCCIEIYeTCs OCHOBHOM 3aKOH BpallaTeIbHOIO [JBMXKEHUS. OKCIIEPUMEHTAIBLHO
MIPOBEPSIOTCS COOTHOILEHUS IS MOMEHTOB HWHEPLUUU LUIMHAPOB M 3aBUCHMOCTH MOMEHTA
MHEPLHU OT PACCTOSIHUS IO OCU BpallleHus. Vccneayercs BIUSHHUE CONPOTUBIIEHUS BO3AyXa Ha
HCKa)KEHUE Pe3yJIbTaTOB OIbITA.

8. Ompenenenue ycKopeHUss CBOOOJHOTO MAJACHHUS MPU MOMOIIM OOOPOTHOTO MAasTHHKA.
W3ydeHne HpU3HUecKOro MasiTHUKA.

C nomonpio pusmueckoro MasiTHuKa B (OpMe JUIMHHOTO CTEPXKHS M 0OOPOTHOTO MasiTHHKA C
NOJBWKHBIMM Tpy3aMH HCCIEAYIOTCS OCHOBHBIE 3aKOHBI KOJe0aTelIbHOrO JABMXKEHUS.
U3mepsitorcss mepuoabpl  KojeOaHWH MasSTHUKOB, MCCIEAYIOTCS 3aBUCHUMOCTh IepHofa OT



aMILTUTY bl KoJieOaHu# u 3aTyxanus. [1o 3HaueHHIO meproaa u3MepseTcsi yCKOpEHHe CBOOOTHOTO
HaJcHUS C BBICOKON TOYHOCTBIO.

9. Onpenenennie moayisa FOura.

HccnenyroTtess Manble ynpyrue aeQopMaiil pacTsKEeHUs/CxaTusi, M3ruda M KpydyeHus Ui
pa3IMYHbIX MaTEPHUAJIOB (CTalb, JIATYHb, pa3IUYHbIC TOPOIbI AepeBa). [1o 3Hauenuto nedopmanuu
BBIUHCIISIETCSI MOAYJIb COOTBETCTBYIOIIETO MaTepuia pa3IMyHbIMU CIIOCO0aMHU.

10. 3amura pador.

[IpoBepsieTcsi 3HaHWE CTYACHTAMH OCHOB OOpa0OTKH pE3yJbTaTOB AKCIEPUMEHTOB. 3alluTa
pabor.

11. UccnenoBanue npeueccu ypaBHOBEIIEHHOTO THPOCKOIIA.

HccnenyroTcst 3aKOHbI IBUJKEHUSI OBICTPOBPALIAIOLUIMXCS OCCUMMETPUUHBIX TeNl (TMPOCKOIIOB).
ITo ckopocTu mpeneccuu rupocKona Mmox ACHCTBUEM ITOCTOSHHOIO MOMEHTA CHUJI ONPEIEIACTCS
CKOpOCTb BpalllEHHs poTOopa. MOMEHT MHEpPLUUU POTOpa ONPENENSICTCS METOAOM KPYTUIbHBIX
KOJIEOAHUH NPH CPaBHEHUHU C ATAJOHHBIM TejoM. [lo omyckaHMM ocM T'MpOCKONa M3Mepsercs
MOMEHT CHUJIBI TPEHHS B OCU THPOCKOIIA.

12. U3yuenue koaeOaHMid CTPYHBI.

HccnenyroTcest cTosune BOJIHBL, BO30YK/1aeMble Ha HATIHYTON CTAIbHON CTPYHE C 3aKPETJICHHBIMU
KoHIaMu. M3MepsIoTcsl pe30HaHCHBIE YAaCTOThI B 3aBUCUMOCTH OT CHUJIbI HATSDKEHUS. HUTH, U3 YETO
OIpesieNsIeTCsl CKOPOCTh PpAacIpOCTPaHEHUs BOJH Ha CTpyHEe M €€ JMHeHHas IUIOTHOCTb.
Peructpanuss  koneGaHui  NPOBOAUTCS €  IOMOINBIO  3JIEKTPOMArHUTHOIO  JaT4MKa,
HOJKJIIOYEHHOI0 K 3JIEKTpOoHHOMY ocumuiorpadgy. [lo mumpuHe pe3oHaHca u3Mepsercs
JOOPOTHOCTH KOJIeOaTeIbHON CUCTEMBI.

13. Ompenenenne CKOPOCTH MOJIETa MYJIH.

CKOpOCTI) moJieta myJjii U3 MHEBMATUYCCKOI'O PYXKbA U3MEPACTCA C MOMOIIBIO 0aJIIUCTUYECKOTO
METOJa. CKOpOCTI/I BBIYUCIIAIOTCA 11O aMIINIMTYyA€ OTKJIIOHCHUA 0aJITUCTHYECKOTO U KPYTHUJIBHOTO
MasAsTHUKOB C UCITIOJIb30BAHUCM 3aKOHOB COXpPAHCHHU A UMITYJIbCA, SHECPIrUU U MOMCHTA UMITYJIbCA.

14. UccaenoBanue cBOOOIHBIX KOJIEOAHUI CBI3aHHBIX MASITHUKOB.

HccnenyroTcst 0cCOOEHHOCTH KOJIEOAHUN CHUCTEMBI U3 JABYX CBSI3aHHBIX MasTHHUKOB. M3Mepstorcs
cOOCTBEHHBIE YaCTOTHI KOJIEOAHUH U HCCIEIYIOTCSl COOCTBEHHbIE MO/IbI KoJiebanuil. Mccnenyercs
3aBUCHUMOCTB XapakTepa KojeOaHul OT KOHCTaHTHI CBSI3U MasiTHUKOB.

15. Cranmmonapuoe teuenue (bepuymim, [lyaszeiins).

N3ydaroTcss CBOWCTBA CTAllMOHAPHBIX TEYEHUH JKUAKOCTEM W Tras3oB. Pacxon KHUIKOCTH
n3mepsiercss pacxogomepamu Iluto m Bentypu. Ilo 3aBucumMocTn pacxona rasza or nepemnaja
JABJICHUSI Ha y4acTKe TpyObl u3MepsieTcs Bs3KOCTh rasza. Ilo oTkiaoHnenue ot 3akoHa Ilyaseiins
ONpeNeNseTcss KpUTHUECKOe Yucio PeiHobaCca, COOTBETCTBYIOIIEE MTEPEXOAY OT JIJAMHUHAPHOTO
TE€4YEeHUsI K TypOyJIIEHTHOMY.

16. Bs3kocTh KUIOKOCTHU, DHCPIUA aKTHBALIUH.

[To BepTuMKaTbHOMY MaJEHHIO MPOOHBIX IIAPUKOB B BEPTUKAIBHON KoOJIOE, 3aroIHEHHON
[JIMLEPUHOM, U3MepsieTcs] KOOPPUIIMEHT BS3KOCTH KHJIKOCTH B 3aBUCHMOCTH OT TEMIIEpAType.
[Io ycraHoBuBIIEWCs cKopocTH TmageHus mnposepsercs (opmyna Crokca ans  CHIIBI



COTPOTHUBIIEHUS B BA3KOM *kuakoctu. [lo TemnepaTypHoil 3aBUCUMOCTH BS3KOCTH OTIPEAEIAETCS
SHEPrUsl aKTUBALMM JJI MOJEKYN >KMIKOCTH. DHEPrusi aKTUBALMS CPaBHUBAETCS C dHEpruei
CBSI3U, TEIUIOTON UCHApEHHS U YPHEPrUuei MOBEPXHOCTHOTO HATSKEHUSI.

17. Bakyym.

W3y4aroTcst OCHOBHBIE METOIbI MOJTYUYCHHS U U3MEpPEHUs Bakyyma. Vccrenyercs 3aKkoH OTKauKu
B BSI3KOCTHOM PEKUME IIPH OTKauke (POpBaKYyMHBIM HACOCOM U 3aKOH OTKAaYKH B KHY/ICEHOBCKOM
peXKUME TpU  BBICOKOM BakyyMe (¢ moMombio au(¢y3HOHHOTO  MAacisHOTO  HWIU
TypOOMOJIEKYJISIPHOTO HAacocoB). M3MmepeHHe HU3KOro BaKyymMa MPOBOJUTCS MACISHBIM,
TEPMOMNApHBIM U TEPMOPE3UCTOPHBIM BaKyyMMETpaMmH. BBICOKHMN BakyyM H3MepsTCs
MOHU3AIMOHHBIM U MAarHETPOHHBIM BaKyyMMETPAMH.

18. duddysus.

Hccnenyercs B3anmHas muddy3usi BO3AyXa U Ielids yepe3 TOHKYI0 TPYOKy, COSIUHSIONIYIO 1Ba
cocyna. KoHIEHTpaluu Tra30B U3MEPSIOTCS TEPMOPE3UCTOPHBIM JTAaTYUKOM IO Pa3HOCTH
TEIUIONPOBOAHOCTH cMecH. Mccenemyercss NpUMEHUMOCTh 3akoHa ®duka U 3aBUCHMOCTB
koad¢uimenTa B3auMHoi 1uddy3uu ot AaBIeHUs

19. TeronpoBOAHOCTb.

I/ICCJ'IG,I[yeTCH 3aBUCHUMOCTH KOS(l)(bHHHCHTa TCIUIOIIPOBOAHOCTH BO3[yXa OT TEMIICpATypbl U
JaBJICHU. I/ISMCpCHI/IH MIPOBOAATCS IO HAI'PEBY IIPOBOJIOKH, 3aKJIIOYCHHOM B HUJIMHAPHUYCCKYHO
BO3YLIHYIO 060H0‘{Ky. TeMnepaTypa BHEIIHEH OO0OJIOYKH KOHTPOJUIUPYCTCA TEPMOCTATOM,
TEMIICpATypa IMPOBOJIOKU OMPCACIIACTCA 110 3aBUCUMOCTH COIIPOTHUBIICHUS MaTCpHajia IIPOBOJIOKU
OT TCMIICPATYPBHI. HpI/I HU3KOM JaBJICHHUU UCCIICAYCTCA ABJICHUC TEMIICPATYPHOI'0 CKa4YKa BOJIM3HU
IMIPOBOJIOKHU.

20. MonexynsipHbl€ SIBJICHUS.

I/ICCJ'ICI[YIOTC}I MOJICKYJIAPHBIC ITPOLCCChI B CUJIIBHO PA3PCIKCHHBIX Ta3ax. I/I3yqaeTc;I mnmponecc
SJICKTPOOTKAYKH --- IMOITIOMCHUS YaCTUIl I'a3a aHOJAOM B PE3YJIbTATC MOHU3AUN 3JICKTPOHHBIM
yaapowMm. I/I3Mep$ICTC$I AaBJICHUC HACBIMICHHBIX ITAPOB TYTOINUIABKHUX MCETAJUJIOB IO H3MCHCHUIO
JAaBJICHUS IIPpU HArp€BE TOKOM 06pa3ua B BaKyyM¢C.

21. 3amura pabot

[IpoBepsieTcst 3HaHWE CTYAEHTaMH OCHOB OOpaOOTKM pPE3yJbTaTOB SKCIEPUMEHTOB. 3alinTa
pador.

22. Onpenenenne CP/CV razos.

N3mepsieTcs nokazatenp aguadarsl merogamu Kiemana-JlesopMa U akyCTHUECKOIO PE30HAHCA.
Boluncnsiercss 3HaueHHWE CKOPOCTH 3ByKa. V3MepsioTcsi mapameTpbl U HUX 3aBUCUMOCTh OT
TEeMIIepaTyphl AJi1 BO3AyXa U YIJIEKUCIIOTO rasa.

23. ®a3oBble NEPEXOBI.

C mnomompl PTYTHOTO MaHOMETpa H TEPMOCTAaTa H3MEPSETCS 3aBUCHUMOCTh JaBJICHUS
HACBIIICHHBIX TApPOB OT TeMIEpaTyphl g BOABl U cnupTta. [lo mogydueHHOW 3aBUCHUMOCTH
BBIYHCIISIETCS TETUIOTA TApOOOPa30BaHUs COOTBETCTBYIOIINX JKUIKOCTEH.

24. 3ammura pabot



[IpoBepsieTcsi 3HaHME CTYICHTAMH OCHOB OOpaOOTKH pe3yJbTaTOB AIKCIICPUMEHTOB. 3aIlInTa
pador.

25. PeanpHble Ta3bl.

Uccnenyercsa agpdext Jxoyns—Tomcona npocaunBanus ra3a 4epe3 MopUCTyIO eperopoaKy Ass
JIJEKUCIOro rasza. Pa3HOCTh Temmeparyp u3MepsieTcs TepMomnapoil.  Berawmcnstorcs
koaddurmenter JHxoyns—ToMcona u mapamerpsl ra3a Ban-nep-Baanbsca. Ilo m3mepeHHBIM
napaMerpaM IpPOU3BOJUTCS OLIEHKa KPUTHYECKHUX MapaMeTpoB ra3a W TEeMIIEpaTypbl HHBEPCHU

ahdexra.

26. [loBepXxHOCTHOE HATSKEHUE.

Uzmepsiercs koG humeHT HOBEPXHOCTHOTO HATSHKEHUS Pa3IMUHbIX KUAKOCTEH (BOJIBI U CIUPTA)
B 3aBUCHUMOCTH OT TemIiepaTypsl MetoioM Pebunaepa. Onpenensercs noiaHas cBOOOIHAs SHEPTUs
MOBEPXHOCTHU U TEIJIOTa 00Pa30BaHMsI €AUHUIIBI TOBEPXHOCTH.

27. TemnoeMKOCTb.

H3mepsieTcs TEMIOEMKOCTh TBEPBIX TE U TEIIOEMKOCTh ra30B MPU MOCTOSHHOM JIaBIICHUU IS
pa3IMYHBIX pacxoAoB. TeMieparypa TBepA0ro Tela u3MepseTcs M0 3aBUCUMOCTH COTIPOTUBIICHUS
HarpeBaTess OT TeMIieparypsl. TeMiieparypa raza u3MepsieTcsi TepMOIapou.

28. 3amura padbot

[TpoBepsieTcst 3HAaHWE CTYACHTAMH OCHOB OOpa0OTKH pE3yabTaTOB SKCIEPUMEHTOB. 3alIUTa
pabor.

29. MaruutoMeTp .AOGCOMIOTHBIN BOJIBTMETP. MoaenupoBaHue IEKTPUIECKHUX TOJIEH.

OrnpezenieHe TOPU3OHTAIIBHONW COCTABJISIONIEH MAarHUTHOTO TIOJIST 3€MJIM, M YCTaHOBJICHUE
KOJIMYCCTBCHHOI'O COOTHOIICHUA MCEKAY CAUHHUIAMU IBJICKTPUUCCKOIO TOKA W HAIPSIKCHUSA B
cucremax CH u CI'C. 3yuyeHue 51eKTpoCTaTUYECKUX MOJIEH MPSIMOYTOJIbHOTO Ka0est, TNIOCKOTO
KOHJICHCATOPa, YETHIPEX 3apsSHKEHHBIX [IUJIMHPOB HA AIIEKTPONPOBOTHON Oymare.

30. CHCKTpBI QJICKTPUYCCKUX CUTHAJIOB. Bomaxosog. Cunres QJICKTPUYCCKUX CUTHAJIOB.

W3yueHne CHEeKTpaJbHOIO COCTaB MEPHOAMYECKUX dJIEKTPUUYECKUX CHUTHaloB. M3ydeHue
BO3MOXKHOCTH CHHTE3UPOBAHMS MEPUOJUYECKUX DJIEKTPUYECKUX CUTHAJIOB MPHU OrpaHUYEHHOM
HaboOpe CHEeKTpaJdbHBIX KOMIOHEHT. O3HaKOMJIEHHE C OCOOEHHOCTSMH pacHpOCTpaHEHUs
SJICKTPOMAaroHuTHLIX BOJIH B BOJIHOBO/JEC, annapaTypOI‘/'I H MCETOJaMH H3MCPCHUA OCHOBHBIX
XapaKTEPUCTHK MPOTEKAIOIINX TPH STOM IPOIIECCOB.

31. MarnetpoH (1 ¢poxycupoBka). 3akoH TpEX BTOpbIX. OnbIT MUIIITHKEHA.

OmnpeneneHne OTHOIICHUS 3apsijia SJIEKTPOHA K €r0 Macce METOJIOM MarHUTHOH (DOKYCHUPOBKHU U
MeToioM MarHeTpoHa. OmpesereHne yaelbHOTO 3apsa dJCKTPOHAa Ha OCHOBE 3aKOHA «TPEX
BTOPBIX» Il BAKYYMHOTO IH0/1a. VI3MepeHue 2IIeMeHTapHOTO 3apsiia METOAOM MaCIISTHBIX Karellb
10 UX JBIDKEHHUIO B BO3IyXE MO JEHCTBUEM CHIIBI TSHKECTH M BEPTHKAILHOTO JIEKTPHYECKOTO
TOJISL.



32. CnBur (a3 B 1ienu nepeMeHHoro Toka. Pesonanc HanpshkeHuil.Pesonanc TokoB.

I/I3yquI/Ie BJIMAHHA AKTUBHOT'O COIMPOTHUBJICHUSA, MHAYKTUBHOCTH U €MKOCTH Ha CABUT (1)33 MCKIY
TOKOM M HaIIPsXXCHUEM B LECIIH IICPEMCHHOI'O TOKA. HCCJ’IC,I[OBaHI/Ie PE30HaHCOB HaprDKeHI/Iﬁ u
TOKOB B IIOCJI€AOBATCIIBHOM H B IIapaJlICIIbHOM KoJie0aTeIbHOM KOHTYpax ¢ H3MEHSIEMOH
éMKOCTBI-O, IMOJIY4YCHHE aMIUIMTYJHO-4aCTOTHBIX U (1)a3OBO-LIaCTOTHBIX XapaKTCPUCTHK,
OonpeaAcICHUE OCHOBHEBIX ITIapaMETPOB KOHTYPOB.

33. DddexT Xoma B moaynpoBogHukax . Iddexr Xomra B MeTaiax. MarHeToCOnpoTHUBIICHNE
MOJIYTIPOBOTHUKOB.

Uccnenosanue 3aucumoctu IJC Xosuia oT BeIMUMHBI MArHUTHOTO 11OJISI ITPU PA3IMYHbIX TOKaxX
yepe3 oOpasel s OllpeAeeHUs] KOHCTaHThl Xoiuia. Mi3Mepenue noaBMXKHOCTH U KOHLEHTpaluu
HOCHUTEJIEH 3apsia B MOJYNPOBOAHUKAX M MeTajulax. M3MepeHne 3aBUCUMOCTH CONPOTUBIICHUS
MOJIYIIPOBOTHIUKOBBIX 00PA3I0B Pa3NIUIHOM (YOPMBI OT MHIYKIIMH MAarHUTHOTO TIOJIS.

34. CBobGonnbie konebanus . BeiHyxneHnsie konebanus . Jpobosoit mym . Koned. koHTYp ¢
HEJIMHEHHON EMKOCTBIO.

HCCHGI{OB&HI/IC CBO6OI[HBIX N BBIHYXJICHHBIX KoyicOaHMii B SJICKTPUYCCKOM KoJIe0aTeIbHOM
KOHTYPC. I/IBMepeHI/IC 3apsaa 3JICKTpPOHaA I10 ,Z[pO6OBOMy mymy. HSy‘lCHI/IC PE30HaHCHBIX CBOMCTB
HEJIMHEHHOT0 KOIe0aTeIbHOI0 KOHTYpa

35. una- u napamarueTuku. [lua- u mapamaraetuku. /na- u mapamaraetuku. Ckua-opQexr.

H3mepeHne MarHUTHONW BOCIPHUMUMYMBOCTH [Ua- W TapaMarHUTHOTO o0pasnoB. M3yuenue
TEMIEPAaTypHOIl 3aBUCHMOCTH MAarHUTHOW BOCHPUUMYHUBOCTH (peppOMarHeThka BBIIIE TOYKU
Kropu. HccnenoBanue NpOHUKHOBEHUS NEPEMEHHOTO MAarHUTHOTO TMOJS B MEAHBIA MOJBINA
UTHHIP.

36. bannmucTryecknii ralbBaHOMETD.

W3zyuenue paboThI BBICOKOYYBCTBUTEIILHOTO 3epPKaJIbHOTO rajJbBaHOMETpa
Mal"HHTO:)J'IeKTpH‘-ICCKOﬁ CHUCTCMBI B PCKUMAX USMEPCHHA IMOCTOAHHOT'O TOKA U SJICKTPUUCCKOT'O
3apsia.

37. PenakcaunoHHbIN TeHeparop. Tneromuii paspsan . BeicokouacTOTHBIN pa3psia.

HccnenoBanue penakcallMOHHOTO I'eHepaTropa Ha CTaOMIUTpoHe. M3ydeHue BOJIbT-aMIEpHOU
XapaKTepUCTUKHM  HOPMAJIbHOTO  TJEIOIIero  paspsiaa.  V3yueHue  CBOWCTB  IUIa3Mbl
BBICOKOYAaCTOTHOT'O ra30BOT0 pa3psijia B BO3LyX€ METOJJOM 30HOBBIX XapaKTEPUCTHK.



38. Iletnsa rucrepesuca (auHamuyeckuii meton) .Iletns rucrepeswca (CTaTUYECKUA METON).
ITapameTpoH./[BoiiHOE SIpMO .

W3yueHne nereib rucTepe3nca pa3inyHbiX (PeppOMarHuTHBIX MaTEPHAIOB B IEPEMEHHBIX MOJISX.
W3mepenue HayanpHOW KPUBOW HAMarHMYMBAHHUS (PEPPOMArHETUKOB M TPEACIbHON MeTH
rucrepesuca Juis oO0pa3loB TOPOUAAIbHON (OPMBI, U3TOTOBICHHBIX W3 UUCTOIO Xeje3a WU
ctanu. M3ydyenune napaMmeTpuyeckux KojaeOaHuil B 2JIEKTPUUECKON LETIH.

39. 3amura pador

OO0OpaboTka TMONYYEHHBIX SKCIEPUMEHTAIBHBIX JaHHBIX. AHaIW3 MPUYMH, MNPUBOASAIIUX K
omuOKaM M3MEPEHUs, U pacyeT TMOrPEeUIHOCTEeH W3MEpPEHUs HCCIeNyeMbIX BEJIHYUH.
[IpencraBinenue mnpojenaHHoO pabOThl B BUAE HAYYHOrOo OTYeTa. 3alluTa MOJYyYEHHBIX
pe3ynbraToB. OOCYyXKAeHHE BOIIpOca MO BEIOODY.

40. Kompia Herotrona. Matepdepomerp XKamena. Matepdepomerp Penes.

WHuTepdepeHIIMOHHOe U3MEpPEHHE KPHUBHU3HBI CTEKJISTHHOM IMOBEPXHOCTH C IOMOIIBIO KOJIEL
Herorona. MHTEpdepeHIMOHHbIE M3MEpEHHs TOKa3aTesiell MPEIOMIICHUS Ta30B C MOMOIIBIO
untepdepomerpon Kamena u Pernes.

41. LlenTpupoBaHHbIC ONITUYECKUE CHCTEMBI. MonenupoBaHue ONITUYECKUX
npudopoB.Pedpakromerp A6Ge.

W3ydeHne MeTo10B onpezeseHus: (GOKYCHBIX paCCTOSHUN JIMH3 U CIOKHBIX ONTUYECKUX CHCTEM.
OrnpezenieHne XapaKTEPUCTUK ONTUYECKON CHCTEMbI, COCTABIIEHHON U3 TOHKUX JIMH3. M3ydueHue
cepuueckoil 1 XxpoMmarudeckoil abeppanuil. M3ydenue mozeneit 3putenbHbix Tpyo Kemuepa u
["anunes u moaenu Mukpockomna. M3mepenue nokasarenei mpesomiieHus TBEPIbIX U KUIKUX TEJ
B MOHOXPOMAaTHYECKOM CBETE C OMOIIbI0 pedpakTomerpa AOOeE.

42. U3yudenue nasepa .

W3yueHre OCHOBHBIX MPHHLUUIOB pabOThl TelUH-HEOHOBOTO Jia3epa, CBOMCTB JIa3epHOIO
U3JIY4YEeHUsI U U3MEpPEHHE YCUIIEHUs JlazepHOH TpyOku. VcciieqoBaHue COCTOSIHUS MOJSIPU3ALIUN
U3Iy4YeHus ja3epa Ha uccienyemoil TpyOke. HabGmromeHune MOIOBOH CTPYKTYpBI JIa3epHOTO
U3ITy4EHUS.

43. ludpakuus cera.

HccnenoBanue siBiaeHus audpaxuun Ppenens u Opaynrodepa Ha menu. M3yuenue BIUsSHUS
TUQPaKIUU Ha Pa3peIaonlylo ClIOCOOHOCTh ONTHYECKUX HHCTPYMEHTOB.

44. lonspuzauus.



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 pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

Oo0mas ¢pusnka: MexaHuKa

Heab AMCHUNIMHBI:

- UI3YUCHHUC CTYJCHTAMU OCHOBHBIX 3aKOHOB KJIaCCHUYECKOM U peﬂﬂTHBHCTCKOﬁ MCXAaHHUKHU.

3agauu AMCUUIIINHBIL:
- 3HAKOMCTBO C 0a30BBIMH 3KCIICPUMEHTAIBHBIMU (PaKTaMH B 00JIACTH MEXaHUICCKUX SBIICHUM;
- YCBOGHHE OCHOBHBIX KOHIEMIIN, UCIOIB3YEMBIX AJIsl OMMMCAHUS MEXaHUYECKUX SIBICHUN;

- OBJIQJICHUE NPOCTECUIIMMH MaTEMaTHUYECKUMHA METOJAMH, MO3BOJISIONIMMU pellaTh 3ajadu
MCXaHUKHU;

- pellieHue 3aj1a4, OXBaThIBAIOIINX OCHOBHBIE IPHIIOKEHUSI MEXAHUKU.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B pe3ynbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- YUCJICHHBIE MTOPAJIKH BEJIUYMH, XapaKTEPHbIE IS Pa3JINYHBIX MEXaHUUECKUX SIBJICHUI;
- OCHOBHBIE 3aKOHBI KJIACCHYECKOHN U PEISATUBUCTKON MEXAHUKHU;

- IPUHLIUII OTHOCUTENBHOCTH [ anuies 1 NIpUHIUI OTHOCUTENBHOCTH DNHIITEHHA;

- 3aKOHBI COXPAaHEHUS YIHEPTHH, UMITYJIbCA U MOMEHTA UMITYJIbCa;

- 3aKOH BCEMUPHOTO TATOTEHUs U 3aKoHbI Kerepa;

- OCHOBBI IMHAMUKH BpallleHus: a0COIIOTHO TBEPAOTO TeNa;

- OCHOBBI TEOPHH CBOOOHBIX, 3aTYXAIOIINX U BBIHYKJICHHBIX KOJICOaHMIA;

- IPUHLIMIIBI OTIMCAHUS MEXAaHUYECKUX SBJICHUN B HEMHEPLHUAIBHBIX CUCTEMAX OTCUETA;
- OCHOBBI OIMCAHUS ABW)KEHUS UACAIBHON U BA3KOM KUIKOCTH;

- OCHOBBI OITMCAaHUSI YIPYTUX CBOMCTB MaTE€PHAJIOB.

yMeTh:



- abcTparupoBaThbCsi OT HECYIIECTBEHHOTO IMPH MOACIHUPOBAHUU PEAThHBIX (DU3UIECKUX
CUTYaLHi1;

- ACJIaTh NPAaBUJIbHBIC BBIBOABI U3 COIMMOCTABJICHUA PC3YJIbTATOB TCOPHUU U SKCIICPUMCHTA,
- HAaXOJAUTb 6e3pa3MepHLIe napaMeTphl, OMPEACIIAOIINE N3YIaEMOC SABJICHUC,
- IPOU3BOAUTDH YUCIICHHBIC OLICHKU I10 MOPAAKY BCIIMYHNHEI,

- JleNiaTh KA4eCTBEHHBIC BBIBOJBI IPH IEPEX0Jie K MPEHCbHBIM YCIOBHSAM B H3Y4aeMBIX
npoOsemax;

- 00ecIIeunTh AOCTOBCPHOCTD IMOJIYYa€CMBIX PE3YJIbTAaTOB;

- BUJICTh B TEXHUYECKUX 3a/1a4ax (PU3HUECKOE COACPKAHHE.

BJIAJ1ETh:

- METOAaMU pelleHus: GU3NYECKUX 3a]ad 10 MEXaHHKE;

- HaBBIKAMHU CaMOCTOSITENIbHON paboThl B Oubiinoreke u MHTepHeTe;
- HaBBIKAMHU OCBOCHHUS 00JIBIIOT0 00BheMa HHPOPMALINY;

- Ky.]'H:TypOﬁ IIOCTaHOBKHU K MOJCIIUPOBAHUA (bHSH‘leCKHX 3aaa4.

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.

CooTHoIIEHNE MEKy MOMEHTAMU MHEPLUU OTHOCHUTEIBHO TPEX B3aHMHO NMEPIEHIUKYISPHBIX
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 BpAIEHUS C HAKIOHHOW TutockocTd. ['mpockom. Ilpeneccus
TUPOCKOIIA oA JIGI\/’ICTBI/IeM CHUJIBI TAXKECTH.

2. MexaHuKa MaTepralbHOM TOUKH.

Cucrema otcuéra. Panmyc-BexkTop dwactuubl. JlekapToBa, HLMIMHApUYECKass U cdepuyeckas
cuctembl KoopAauHat. OCHOBHBIE MOHATHS KUHEMATHKU MaTepuaIbHOW 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 TAHT'CHIIHUAJIIbHYIO U 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 ochb BpaleHus. 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 OHCPrusA 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 4aCTHUILbI B LICHTPAJIBLHOM II0JIC. HpI/IMeHeHI/Ie K I'paBUTAlUOHHOMY H
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 MexaHWYecKass PHEPTUsi CUCTEMbl YaCTHII, 3aKOH COXPAHECHMs] MEXaHUYECKON HHEPruu,
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.

Kunemarnka OMHapHBIX YNPYTHX CTOJNKHOBeHHMH. BekTopHas amarpamma uUMIynbcoB. CBs3b
YIJIOB paccesHus B CHCTEME LIEHTPa Macc U B JJabopaTopHoil cucteme. Heynpyrue cTOIIKHOBEHHUS.
ITopor peaknumu.

4. MomeHT uMItysibca. 3aKOH BCEMUPHOTO TAroTeHus. 3akoHbl Kemnepa.

MomMeHT HUMITYJIbCAa YaCTUIBI U 3aKOH €T0 U3SMCHCHUA. MomeHT cuiibl. 3aK0H 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. MomeHT HUMITYJIbCa B 3a1a4€ ABYX TCII.

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. HemnepuuaibHble 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 MAJAI0INX Te 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. AMIUIMTyAa, (asza, dactora W mnepuox Konebanuil. Ilepmon mambix
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 cpeje: ypaBHEHHUE ABMXKEHHs M ero ooiiee
peleHyre, HavyajibHble YCioBUs. Jlorapupmuueckuil JeKpeMeHT 3aTyxXaHusi U J1OOPOTHOCTb.
Arneproau4ecKoe ABUKEHHUE.

BrinyxeHHble KojeOaHUsI OJHOMEPHOTO TapMOHHYECKOTO OCHMIIISATOpA B BSI3KOH cpele Mo
JIeCTBUEM CHHYCOMAAIbHOW BHEIIHEW CWIIBI: ypaBHEHHE IBM)KCHHUS W ero oOlee pemieHue,
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 CTOA4YUC
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 npeoOpa3zoBanuil JlopeHma: OTHOCHTENBHOCTb
OJTHOBPEMEHHOCTH, COKpAaIlleHHEe MacIITaboB, 3aMe/IJICHHE BPEMEHHU. PelITUBUCTCKHN 3aKOH
cioxeHus ckopocreil. [IpeoOpa3zoBanue HanpaBiIeHNUsT CKOPOCTH.

Umnynec u sueprusa yactunbl B CTO. [IpeoOpazoBanus Jlopenua ans uMmyiabca U SHEPTUU.
O¢pdexr [domnepa. Cucrema nentpa Macc B CTO. IloporoBas sHeprust mpu HEyImpyrom
CTOJIKHOBEHUH JIBYX PEISATUBUCTCKUX YACTHLl. Y PaBHEHUE IBUKEHUS PEIATUBUCTCKON YaCTHIIBI.
JIBuKEeHME pESITUBUCTKON YacTHIBI B IIOCTOSHHOM OJHOPOJHOM MarHMTHOM IIOJIE; ABM)KEHHE
BJI0JIb CWJIOBBIX JIMHUH TOCTOSTHHOTO OAHOPOJHOTO MIEKTPUYECKOTO TOJISL.

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 YIPYTHX BO3MylleHuH. Jledhopmaninu caBura u KpydeHus..

[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 pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

Ob6mas ¢pusuka: onTukKa

Heab AMCHUNIMHBI:

- OCBOCHHUC CTYyACHTAMU (1)I/I3I/IKI/I BOJHOBBIX SIBJICHUM W ONTHKH.

3agauu AMCUUIIINHBIL:

- 3HAKOMCTBO C 0a30BBIMHU IKCIEPUMEHTATBHBIMU (paKTaMd B OOJACTH BOJHOBBIX SIBIICHUH H
OIITHKHU;

- YCBOGHHE OCHOBHBIX KOHUEIIIH, BBIABUHYTBIX JJIs1 OIMCAHUs BOJIHOBBIX SIBJICHMI;

- OBJIaJICHUE MaTEeMAaTUYECKUMHU METOJJaMH, TO3BOJISIFOIIIMMHU PEIIaTh BOJIHOBBIE YPABHEHUS;
- peleHne 3a1a4, 0XBAaTHIBAIOIINX OCHOBHBIE MPHIIOKEHHS (DU3UKH BOJIH M OTITUKU.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B pe3ynbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- YUCJICHHBIE MTOPSAJIKM BEJINYHH, XapaKTEPU3YIOIIUE ONTUUECKUE SBICHUS;

- OCHOBBI T€OMETPUYECKON ONTHUKH;

- senenus audpakuun Openens u Opaynrodepa;

- T paKIMOHHBIN MpeieN pa3pelieHns ONTHYECKUX U CIIEKTPaIbHBIX TPHUOOPOB;

- IOHATHE TPOCTPAHCTBEHHOW U BPEMEHHON KOTE€PEHTHOCTH;

- IpOCTpaHCTBEHHOE peoOpa3oBanue Dypbe B ONTHUKE;

- OCHOBHBIE MPUHIUIIBI rojorpaduu;

- KJIACCUYECKYIO TEOPHUIO TUCIIEPCUN;

- OHATHUSA (a30BOM U IPYIIIOBON CKOPOCTH;

- (hopmyiy A mokazatess MpeIoMIICHHSI BEIIECTBA B PEHTI€HOBCKOM JIMAINa30He CIEKTPa;

- 9JICMCHTAPHBIC OCHOBBI KPUCTAJIJIOOIITUKH.



yMeThb:

- abcTparupoBaTbCs OT  HECYIIECTBEHHOTO IPH  MOJCIMPOBAHUH PEATbHBIX (HU3NIECKUX
CUTyalui;

- ACJIaTh IPaBUJIBHBIC BBIBOABI U3 COIIOCTAaBJICHUA PE3YIBTATOB TCOPUHN U DKCIICPHUMEHTA,
- HAaXOJHUTb 6espa3MepHLIe napamMeTphbl, OMPECACIIAOIINEC N3YIaCMOC ABJICHUC,
- IPONU3BOAUTE YUCIICHHBIC OLICHKU I10 IMOPAAKY BECIUYNHBI,

- JleNaTh KaueCTBCHHBIC BBIBOJBI NPU IEpPeXoJie K NPEACTbHBIM  YCIOBUSIM B HM3Y4aeMbIX
npoOsemax;

- 00ecreunTh JOCTOBEPHOCTD M10JIy4aeMbIX PE3YJIbTATOB;

- BUICTh B TCXHHYCCKHX 3aJadax (1)I/I3I/I‘ICCKOG COACpKaHHUC.

BJIAJIETh:
- METOZIaMU pelieHUs: GU3NYECKUX 3a]ad 0 DIICKTPOIMHAMUKE;
- HaBBIKaMU CaMOCTOSITEIILHON pa0doThI B Taboparopun, oubiaroreke u MaTepHere;

- HaBBIKAMHU OCBOEHHSI OOJILIIOr0 00beEMa I/IH(bOpMaI_II/II/I.

TeMbl U pa3jeiibl Kypca:
1. 'eomeTpuueckas OnTuka.

BosiHOBOE ypaBHEHHME Kak cCleACTBHE ypaBHeHMN MakcBemia. [Inockue 3iaeKTpoMarHUTHBIE
BOJIHBI. 3aKOHBI OTpa)kKeHUs U npenomienus. [Ipenomnenue ceera Ha cpepruyeckoil MOBEPXHOCTU
pazzena AByX audnekTpuueckux cpea. [lapakcuanbHoe npubnuxenue. ToHKas U TOJCTAst TMH3BI.
Onrtuueckre TMpuOOPHI: JyMa, Teleckon, MUKpockorn. CBETOBOW IMOTOK, CHjla CBETa, SPKOCTh,
CBETUMOCTbh, OCBCIIEHHOCTD.

2. Tonorpadusi.

BonHoBoe mosne kak cymneprno3uius INIOCKUX BOJH Pa3HbIX HaIlpaBIeHUN (IMPOCTPAHCTBEHHOE
¢bypbe--paznoxenue). [IpocTpaHncTBeHHas 4acToTa, MPOCTPAHCTBEHHBIN criekTp. Judpakuus Ha
CUHYCOMJAJNbHBIX pemerkax. Teopuss AO0Ge QOpMHUpPOBaHUS ONTUYECKOTO H300paKEHUS
(mpuHLIMN TBOWHON audpakiuun). SABnenune camopenpoaykiuuu. Metoasl HaOmoaeHusT (Ha30BBIX
CTPYKTyp: MeToA TEMHOro mojisi U Mmeroi ¢azoBoro koHtpacta. [IpeacraBnenue o ¢ypbe-
crektpockonuu. [lpunnunel romorpaduu. 'omorpamma I'aGopa. ['omorpamma ¢ HaKJIOHHBIM
OMOPHBIM My4YKOM. JleiicTBUTENbHBIE U MHHMBIE H300pakeHus. Paspemaromias criocoOHOCTb
rosiorpamM. [TousiTne 06 00BEMHBIX TOTOTpaMMax JleHHncroka.

3. dudpakuus @paynrodepa.

Kputepuit mogobust nudpakunoHHsix 3agad. BonHooil napamerp u uncio Openens. Paznuuaue
Mexny naudpakuuenn @Ppenens u nudpakuueit Ppaynrodepa. ['paHUIBl NPUMEHHUMOCTH
reoMerpuueckoit ontuku. udpaxus Opaynrodepa Ha KpyrioM oTBepcTUH U Ha menu. [lone B
(b oKaTbHOM TIOCKOCTH JTHH3HI. J{ndpakiimoHHBIN TIpeIes pa3peiieHns TeIeCKOoa U MUKPOCKOTIA.



4. Iudpaxus OpenHens.

[Mpunmun roiirenca—®penens. ['panuunsie ycnoust Kupxroda. dudpakiumonnsie 3agaun ¢
oceBoil cummerpueil. Crniupanbs @penenst u 306l PpeHens. 3oHHbIE NIACTUHKU. JIMH3a Kak
mudpakunonnslii mpubdop. Audpaxmus @penens na mienu. 3ous! Llycrepa. MaTerpansr @penens.
Cnupans KopHio.

5. NHTepdepentius BoH.

[Tnockue U chepuueckue MOHOXPOMAaTHYECKUE 3JIEKTPOMAarHUTHbHIC BOJIHBI.
KBa3suMOHOXpOMaTHYECKHME BOJHBI -- BOJIHOBBIE IMAakKeThbl. JlIMHA IPOCTPAHCTBEHHOMN
KOIFEPEHTHOCTH M BPEMsl KOTE€PEHTHOCTH KBA3UMOHOXPOMATHUECKOM BOJIHBI. (COOTHOIIEHUE
HeonpeaenéHHocTei "yacrora-Bpems’. CtaTuctudeckas npuposa "o0srgHoro" ceera. Jlasepsr kak
WUCTOYHUKN KOTEPEHTHOTO CBETOBOTO H3iMydeHus. [IpuHImI cymepno3uiuu u uHTepdepeHIus
BoJIH. VHTepdepeHInOHHbIE ONBITHl U cXeMbl. MHTepdepeHuss MOHOXpPOMATHUYECKUX BOJIH,
mMpuHa UHTep(EepeHIMOHHbIX Mosoc. MHTepdepeHnnss KBa3MMOHOXPOMAaTUYECKUX BOJIH:
BpPEMEHHAsI KOTEPEHTHOCTh U BUJIHOCTh MHTEP(EPEHIIMOHHBIX MMoJIoc. MakcuMasbHas pa3HOCTh
Xola B  MHTEPPEPEHLUMOHHBIX  OMBITaAX C  KBa3UMOHOXPOMATUYECKUMHU  BOJHAMH.
HuTtepdepeHIMOHHbIE SBICHUS [ BOJIH, HCIYCKAeMbIX NPOTSHKEHHBIMH HUCTOYHHKAMU:
MPOCTPAHCTBEHHAsT KOTEPEHTHOCTh M BHUJIHOCTh HHTEphEepeHUHOHHBbIX Tmojoc. "lHupuna”
("paamnyc'") mpocTpaHCTBEHHONW KOI€pEHTHOCTH.

6. CriekTpanbHble IPUOOPBHI.

Hudpakuuonnas peuierka, uHTeppepomerp Dadpu—Ilepo, mnpuszma. XapaKkTepUCTHKH
CHEKTPAIBHBIX MPUOOPOB: pa3pemaroinas CriocOOHOCTh, 001acTh aucnepcur. JudpakimoHHbIiR
npeziesl pa3pelieHuss CIEKTPaIbHBIX NPHOOPOB. JMpakius pEHTTEHOBCKUX BOJH, YCIOBUE
bpoarra--Bynbda.



AHHOTAUMH K pa00o4ynM MPorpaMMam JMCUUIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

Oo0mas ¢pusnka: TepMOAUHAMHUKA U MOJIEKYJIAPHAsA Pu3uKa

Heab AMCHUNIMHBI:

- TEPMOJMHAMUKA U MOJIEKYJIsIpHas (hU3HKay SABISETCS N3yYSHHE CTYIEHTAMHU OCHOBHBIX 3aKOHOB
TEPMOJMHAMUKYU U MOJIEKYISIPHON (PU3UKHU.

3agauu AMCHUIINHBIL:

- 3HAKOMCTBO C 0a30BBIMH OKCIICPUMCHTAJIbHBIMU q)aKTaMI/I B 00J1aCTH TEIUIOBEIX U MOJICKYJIAPHO-
KHHECTHYCCKHUX ﬂBJICHHfI;

- YCBOCHUC OCHOBHBIX KOHH@HHHﬁ, HCIOJIB3YEMbIX IUIS OIMMCAHUA TCIUJIOBBIX W MOJICKYJISIPHO-
KHHCTHYCCKHX HBHeHHﬁ;

- OBJIQJICHHE IIPOCTEUIIMMH MATEMaTUYECKHMMHM METOAAMHM, ITO3BOJSIOIIMMM pPEIIATh 331a4u
TEPMOJUHAMUKHU U MOJIEKYJISPHON (PU3HKHY;

- peleHHe 3aJad, OXBaThIBAIOIINX OCHOBHbIC NPUJIOKECHUS TEPMOIAMHAMUKH M MOJCKYISPHON
(hU3MKH.

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

- YHUCJICHHBIC TIOPAAKHW BCIWYWH, XAPAKTCPHBIC I Pa3JIUMYHBIX TCIIJIOBBIX W MOJICKYJISIPHO-
KHHETHYCCKHUX ﬂBJ'ICHHfI;

- OCHOBHBIE 3aKOHBI TEPMOJANHAMUKHU U MOJIEKYJISIPHOM (pr3uKH;

- IEpBOE, BTOPOE U TPEThE Ha4ajla TEPMOIMHAMUKY;

- YpaBHEHHUs COCTOSIHUSA UACAIBHOTO raza u raza Ban-nep-Baanbca;

- OCHOBHBIE TEPMOJIMHAMUYECKHUE TOTEHINAIIBI,

- CTATUCTUYECKUH CMBICIT OHTPOIINH,

- pacnpenenenus Makcgeina u bonbiimana;

- 3aKOH PaBHOMEPHOTO paclpeielIeHusl JHEPTUH 110 CTENEeHIM CBOOOIBI;

- (pusmveckyro CymHOCTh (Pa30BBIX MEPEXOOB IIEPBOTO U BTOPOTO POAa;



- 3aKOHOMEPHOCTH SBJICHUH nepeHoca (nuddy3nu, BA3KOCTH, TETUIONPOBOIHOCTH);

- 3aKOHBI OPOYHOBCKOTO JIBHYKEHUSI.

yMeTb:

- abcTparmpoBaThbCsi OT HECYIIECTBEHHOTO IPH MOJCIMPOBAHUU pEATbHBIX (DHU3NUECKUX
CUTYalIHii;

- ACJIaTh IIPpaBUJIBHBIC BBIBOABI U3 COIMOCTABJIICHUA PE3YJIbTAaTOB TCOPHUU U OKCIICPUMCHTA,
- HAaXOJHUTb 6e3pa3MepHLIe napamMeTphbl, OMPCACIIAOIINEC N3YIaCMOC SABJICHUC,
- IPONU3BOAUTE YUCIICHHBIC OLICHKU I10 MOPAAKY BECIIUYHUHBI,

- JCJaTb Ka4YC€CTBCHHBLIC BBIBOJAbI IIpHU MNEPCXOAC K MNPCACIbHBIM YCIOBHAM B H3Yy4YaCMbIX
npoOsemax;

- 00€ecIIeunTh AOCTOBCPHOCTD MOJIYHYaCMbIX PE3YJIbTATOB,

- BUACTh B TCXHUYCCKHUX 3aJadax (1)I/ISI/I‘ICCKO€ COACPIKAHUC.

BJIA/IETh:

- METOAAaMH pelIeHus GU3NIECKHUX 33/1a4 110 TEPMOJANHAMUKE M MOJIEKYJISIpHOH (prsuke;
- HAaBBIKAMHU CaMOCTOSITENIbHON paboThl B Onbimoreke U MHTEpHETE;

- HaBBIKAMHU OCBOEHHUS 00J1b1IOr0 00beMa HH(POPMALIUY;

- KYJbTYPOH IOCTAHOBKU U MOJEJIUPOBAHUS 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 raza Ban gep Baanbsca. Anunabatuueckuii u
MOJIMTPONTUYECKUIN MPOIECChI i Ta3a Ban nep Baanbca. Annabatuueckoe pacuimpenue raza Ban
nep Baanbca B BakyyMm.

Wnterpanbubiii addext xoyns-Tomcona nns raza Ban nep Baanbca. Kpuas unBepcun
UHTETpaIbHOTO pdeKTa B NpuBeNEHHBIX epeMeHHbIX. uddepenimanbubiii ¢ ekt xoymns-
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 cBoicTBa. ['azokuHeTnueckoe ceueHue. CpemHss AIMHA
cBOOOIHOTO IIpobera yacTuIlsl B "cBOEM" ra3e M B CMECH JBYX ra3oB.



Bsizkocte raza. TemmonpoBogHoCTh,  3akoH Dypre. KoaddumnmeHT TenmionpoBoaHOCTH
0JIHOATOMHOTO Ta3a.

B3anmuas nuddysus nByx razos, 3akoH Puka. Kospoumment muddysuu. duddysus 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 paspexEHHbIX razax. Oddexr Knyacena. Dddy3uoHHoe pasneneHue
ra3oBbIX cMecell. TeueHue pa3peKeHHOro rasa uepes Tpyoy.

3. OcHOBHEBIE 3aKOHBI TEPMOANHAMUKHU.

['azoBble 3aKkOHBI. AOCONIOTHas TeMmIepaTypa. YpPaBHEHHE COCTOSHHUS UACAIBHOIO rasa.
ITocTostnnas bonbimana. [lepBoe Hagasio 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 X dPPEKTUBHOCTH.

Temnoémkocts. He3aBUCHMOCTh BHYTpEHHEH 3HEPTUU UACATBHOrO ra3a oT 00béMa. YpaBHEHUE
Maiiepa. Anuabatuueckuii ¥ TOJUTPONMYECKUN TPOIECCHl (UIOCaNbHBIN ra3). YpaBHEHUE
bepnymiu ans anmumabatuyeckoro TedeHHsl uieanbHOro rasa. CKOpOCTh HCTEUEHHUs Taza 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 — aauabaThyecKu
M30JIMPOBAaHHON CHCTEMBI. AnabaTuieckoe pacliipeHne UaealbHOTo ra3a B BakyyM. Ilapamgoke
['n606ca. HeBO3MOXXHOCTh CYIIIECTBOBAHMSI BEUHOTO JBUTATENsl BTOPOro poja. Bropas teopema
Kapro. Bepxnss rpannna KIIJ[ mpon3BoabsHOTO nUKIIA.

TepMoaMHaMHUYECKHE TOTEHIUANBI. DHTANBIUS, CBOOOTHAS DHEPrus, MOTEHIMAN (SHEPTHUs)
['u66ca. CoorHomienuss MaxkcBemna.  CrencTBUs COOTHOIIEHHMN MakcBena: 3aBHCHUMOCTh
BHYTPEHHEN DHEPrUU U TEIIOEMKOCTH TOMOTEHHOW CHUCTEMBI OT 00BEMa, Pa3HOCTh
M30TEpMUYECKOE U afuabaThyeckoe ckaTtue >KuAKocTtei. 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 pacupeaeseHus. Teopus TermnoéMkocTer. OayKTyaluu.

Pacnpenenenne MaxkcBemna (pacmpeneneHue MoOJeKyd Mo (u3nyeckn OECKOHEYHO MallbIM
o0béMaM mpocTpaHcTBa ckopocteit). CpeaHeKkBaIpaTuiHas CKOpOCTh. Pacpenenenrne MoIeKy
110 KOMITOHEHTaM 1 a0COIIOTHBIM 3HaYeHUAM cKopocTH. Hanbonee BeposTHast CKOPOCTh, CPETHHIMA
MOJ1yJIb CKOPOCTH.

Ywuciio CTOJIKHOBEHUH MOJICKYJ C €UHUIICH TIJIOMIAId CTEHKH 3a eauHUIly BpemMeHu. CpemaHss
SHEPTHs MOJIEKYJI, BBUICTAIOIINX B BAKyYM 4epe3 Majoe OTBEPCTHE.

PaBHoBecme ra3a BO BHEIIHEM IIOTeHIMalTbHOM 1mone. Pacnpenenenwe bBombimana.
bapomerpudeckoe pacnpeneneHue.

Pacnipenenenne ['mG6ca. OKBUBAJICHTHOCTh CTaTUCTHYECKOW M  TEPMOJIUHAMUYECKOM
temriepatyp. Craructuueckuii cmbicin dSHTpornuu CTaTHCTHYecKas cymMMa W €€ CBS3b C
TEPMOJIMHAMUYECCKUMH TTOTCHITHATIAMH.

DneMeHThl KBaHTOBOW TeOpuH TemioéMKocTel. CTaTucTuyeckasi CyMMa, BHYTPEHHSSI 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 HjeanbHoro rasa. Quykryauuu oObéMa 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. Xumudeckue noreHnuansl. Kpusas pasHoBecus. YpaBHenue Knaneiipona-Knaysuyca.
®da30BbIe EPEX0bl IEPBOrO U BTOPOTO PoJa.

JnarpaMma COCTOSHMH CHCTEMBI KUAKOCTb-map. Kpurnueckas touka. IIpaBuno psruara.
3aBUCHMOCTb JIaBJICHMS HACBIIEHHOTO Iapa OT TeMIepaTypbl. TelI0o€MKOCTh HACBHIILIEHHOTO
napa. 3aBUCHUMOCTb TEIJIOTHI (Da30BOro mepexoaa OoT Temreparypsl (o0liee ypaBHEHHE U €ro
pelIeHne Il CUCTEMBI J)KUJIKOCTh-T1ap BAAJIN OT KpUTHUECKON TOUKN).

VYcroitunBocTh (ha3. MeTactabunbHble cocTOsHUS. JlnarpaMma cOCTOSTHUIM CUCTEMBI NEA—BOa—
nap. TpoitHas Touka.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

Oo0mas ¢pusuka: 3JIeKTPUIECTBO U MATHETU3M

Heab AMCHUNIMHBI:

- OCBOCHHC CTYACHTaMH OCHOB KJIaCCHUYECKOM QJICKTPOAUMHAMHUKU U 3HAKOMCTBO CTYICHTOB C
9JICMCHTAMH1 OIITUKH U TCOPHUH I10JIA.

3agauu AMCHUIINHBIL:

- 3HAKOMCTBO C 0a30BBIMH 3KCIEPUMCHTATBHBIMU (DakTamMu B OOJIACTH JJICKTPUYECTBA U
Mar"HeTusMa;

- YCBOCHHC ypaBHeHHﬁ Makcaennaa B BAKYYMC U B MATCPUAJIBHBIX CpCaxX, OIMNCHIBAOINUX BCC
QJICKTPOANMHAMUYCCKUC ABJICHH,

- OBJIAICHUC MAaTCMATUICCKNMU MCTOAaMH, ITO3BOJIAIOIIMMHU pCIIaTh YPAaBHCHUSA MaKCBeJIJIa;
- pelLeHue 3a7a4, 0XBAThIBAIOLINX OCHOBHBIC IPUIIOKEHHSI 3IEKTPOJUHAMUKH.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE (MOAYJIIO)

B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI

3HATh:

- YACJICHHBIC MOPAAKH BCIIUYNH, XaPAKTCPU3YIOIITUC SJICKTPUIYCCKUC U MAIrHUTHBIC SABJICHUS
- OCHOBHBIE 3aKOHBI JJICKTPOJUHAMUKH B BaKyyMe U BellecTBe (ypaBHeHHsI MakcBesa),

- 3aKOHBI DJIEKTPOCTATUKN U MAarHUTOCTATUKU;

- SIBJICHUE DJICKTPOMarHUTHOM WHIYKLIHH;

- BBIPAKEHUE 3aKOHA COXPAHEHUSI SHEPTUHU I JIEKTPOMArHUTHOTO IOJIS;

- KBa3UCTallMOHAPHBIE DJIEKTPOMATHUTHBIE SIBJICHMSI,

- BJIEMEHTapHYIO TEOPUIO BOJIHOBOJIOB M OOBEMHBIX PE30OHATOPOB;

- OCHOBHBIC IIOHATHA O IINIa3MC€.

yMeTh:



- abcTparupoBaThbCsi OT HECYIIECTBEHHOTO IMPH MOACIHUPOBAHUU PEAThHBIX (DU3UIECKUX
CUTYaLHi1;

- ACJIaTh NPaBUJIbHBIC BBIBOABI U3 COIMMOCTABJICHUA PC3YJILTATOB TCOPHUU U OKCIICPUMCHTA,
- HAaXOJAUTb 6e3pa3MepHLIe napaMeTphl, OMPEACIIAOIINE N3YIaEMOC SABJICHUC,
- IPOU3BOAUTH YUCIICHHBIC OLICHKU 110 MOPAAKY BCINYNHBI;

- JleNiaTh KA4eCTBEHHBIC BBIBOJBI IPH IEPEX0Jie K MPEHCbHBIM YCIOBHSAM B H3Y4aeMBIX
npoOsemax;

- 00ecIIeunTh AOCTOBCPHOCTD IMOJIYYa€CMBIX PE3YJIbTAaTOB;

- BUJICTh B TEXHUYECKUX 3a/1a4ax (PU3HUECKOE COACPKAHHE.

BJIa/1eTh:

- METOJIaMH1 pelIeHHs GU3NYECKUX 3ajad 110 JIeKTPOJANHAMUKE;

- HaBBIKAMH CaMOCTOSTENILHON paboThI B Taboparopun, oubanoreke u MuTepHere;
- HaBBIKAMH OCBOCHHS 00JIBIIOr0 00heMa HHPOPMALINH;

- Ky.]'H:TypOﬁ IIOCTAHOBKH U MOICIHUPOBAHHUA (1)H3HLICCKI/IX 3ajJa4.

TeMbl U pa3jeiibl Kypca:
1. MarnuTocTaTHka.

3akoH AMHGpa B38,PIMOI[CI>1CTBI/I$I TOKOB. MarauTHoOE I10JIe¢ MOCTOSHHBIX TOKOB B BAaKYyMC KakK
BeKTOpHOE nose. Munykuus \ MarautHoro nosst. 3akoH buo-Casapa-Jlamnaca. Cunsl AMnepa u
Jlopennia. MarnautHoe mose npsimoro nposoaa.. Exunuiier CI'CO u CI'CM. Omnsitr Bebepa-
Konbpayma u snexkTpoauHamMuueckas IOCTOSHHAs cC.. MarHutHoe I0Jie BHUTKA C TOKOM.
MarunuTtHoe mnose coineHouaa. Teopema O HHUPKYISLUMU MATHATHOIO IIOJII B MHTETPAIBHOW H
mudepeHManbHOM popmax. MarHUTHOE MMOJIe MPOBOJHUKOB C TOKaMHU: TOJICTOTO IpPOBOJA,
KOAKCHAJILHOTO KabeJis, COJIEHOUAa, TOPOUIa, IBIKYIIEHUCS 3apsHKeHHON TUIOCKOCTH. MarHuTHOe
[I0JIe CUCTEMbI TOKOB Ha OOJIBIIOM YAAJI€HUU OT 3TOW CUCTeMbl. MarHUTHBIA AMNONb. MOMEHT
CHWJI, IEMCTBYIOIMX HA IUIIOJIb, U SHEPTUSI MAarHUTHOTO JMIIONS B MArHUTHOM I0Ji€. MarHuTHbIe
MOMEHTBI aTOMOB M MOJIeKyJ. KauecTBeHHBIE IPENCTaBICHHUS O MEXaHW3ME HaMarHWMYMBaHUS
napaMarHeTMKOB M JIMaMarHeTUKOB. BekTop HamarHuueHHOCTH BemiecTBa. CBOOOJHBIE TOKU U
TOKM HaMarHM4YMBaHUs. MarHuTHas BOCIPUUMYHMBOCTb U MarHUTHAs IPOHUIIAEMOCTb BEILECTBA.
HanpspkeHHOCTh  MarHUTHOTO IoJIA. XapakTep HW3MEHEHUs HaNpsHKEHHOCTH W MHIYKLIUU
MarHMTHOTO T0JIS1 Ha TPAHULIE Pa3/eiia IByX MarHETUKOB.

2. IlepeMeHHBIE TOKHU.

Koneb6arenbHblil KoHTYp. CBOOOAHBIE 3aTyXaloIMe KOJIeOaHUs HJIEKTPUUECKOTO TOKAa B KOHTYDE.
Koadduuuent 3atyxanusi, sorapupMuyeckuii 1eKpeMeHT 3aTyxaHus U JOOPOTHOCTh KOHTYpA.
OHeprusi, COCPeJOTOUEHHAs B KoJeOaTeIbHOM KOHTYpe. DHepreTH4ecKuil CMbICT JOOPOTHOCTH.
BrinyxieHHbIE KOJIeOaHUS JIEKTPUUECKOTO TOKA MO JEHCTBUEM BHEUIHETO CHHYCOUJATBLHOTO
HanpsDKeHUs. AMIUTUTYAHas W (a3oBas XapaKTepUCTUKM TOKa M HampsbkeHui. Pesonasc.
[Tporiecc ycTaHOBIEHMS CTAl[MOHAPHBIX KOJIEOAHWH. YCIOBHE KBa3HCTAl[MOHAPHOCTH TOKA.



["apmonmnueckue (cuHycouanbHelie) Tokd. IlpencraBienue konebaHui IEKTPUUECKOTO TOKA U
HaNpsDKEHUH uYepe3 KOMIUIEKCHBIE BeNWYHMHBL. BekTtopHble auarpammsbl.  KomriekcHoe
COIIPOTHBIICHUE (MMIIENAHC) JJIEMEHTa IenHu MepeMeHHoro Toka. [lpaBmma Kupxroda mns
NEPEMEHHBIX TOKOB. Pab0Ta M MOIIHOCTH MEPEMEHHOr0 TOKa. J{eHCTBYIOIIE 3HAUCHHS TOKA U
HanpsDKCHUs. BBIHYKIEHHBIE JJIEKTpHUECKUE KosiebaHus B KOHType. CBsi3p LIMPUHBI
PE30HAHCHOTO THKA C JOOPOTHOCTHIO KOHTYypa. Pe3oHaHC HampsyKeHWH W PE30HAHC TOKOB.
Pe3onancusbiii Tpanchopmatop Tecna. MnTterpupyromue u nuddepeHIupyonme aHaaIoroBbie
cxemsl. [Tapamerpudeckoe Bo30yxkaeHue konebanus. [lonsatue o6 aBTokonebanusx. ['enepaTop
Ban-nep-IlTonsa. ObpaTtHas cBsi3b. PacnpocTpaHeHHne epeMEHHOI0 TOKa M0 JJIMHHOMY IIPOBOAY
(xabem0). YpaBHEHHMS, CBS3BIBAIOIIME TOK M HANpsDKEHHE Ha MaJIOM YdYacTKe Kabems
(TenerpadHble ypaBHEHHs). EMKOCTB, MHIYKTMBHOCTb, CONPOTUBICHHE M yTEUYKA HA EIUHMILY
JUIMHBl KabOess. YcIoBHE paclpoCTpPaHEHHUsl CUTHala 1o kalemo 0Oe3 3aryxaHus. YciaoBUe
pacrpoCTpaHEeHMsl CUTHaja ¢ 3aTyxaHueM, Ho 0e3 uckaxeHus. CKOpOCTb pacHpoCTpaHEHHUs
curHaa mno kabemto. BoinHoBoe conpoTuBiieHue kadens.

3. IlocTOSAHHBIE TOKH.

[TocTostHubIM TOK. CHiia U IJIOTHOCTH TOKA. Y paBHEHHE HEMIPEPHIBHOCTH AJIEKTPUUECKOTO 3apsiia.
3akon Oma B uHTETpanbHON U nuddepeHnuansHoi hopmax. IneKTpoaBmKymas cuia. [Ipasuna
Kupxroga. Pabora u MouHocTh MoCTOSTHHOTO TOKa. 3akoH J[xoyns-Jlenna. OOBEMHBIE TOKH.
[TpoBoguMOCTh TM0J1a, 3aKOH JIeHrMIopa.

4. DIeKTpOAMHAMUKA.

JIBrKkeHMe 3apsyKEHHBIX 4aCTHUIl B AJIEKTPUYECKUX U MarHUTHBIX nojsx. [IpeoOpa3oBanus nonei
IpU Iepexofax M3 OJHUX HMHEPUUAIbHBIX CHUCTEM OTCYETa B JIpyrue. DJIEKTPOMAarHUTHAas
MHAYKLINS B JIBUKYIIUXCSI U HEMOJABM)KHBIX ITPOBOJAHMKAX. DJIEKTPOABUKYILIASL CHUa UHIYKIUU
(3akon ®apages). [Ipasuio Jlenna. Buxpesoe snekrpuueckoe mose. HempepbIBHOCTh CHIIOBBIX
JuHUK MarHuTHOro nois. [lepsas nmapa ypaBHenun Makcsemia. Tok cmenienus. Bropas mapa
ypaBHeHuli Makcsemia. Ilonnas cucremMa ypaBHeHuMi Makcsemuia B Bakyyme. BomHoBoe
ypaBHEHHE. JEKTPOMAarHUTHbIE BOJHBI B CBOOOJHOM MPOCTPAHCTBE, CKOPOCTh UX
pacnpocTpaHeHHMs.  OJEKTpOMarHuTHas Ipupoja CBeTa. YpaBHEHHs MakcBemna U
AIIEKTPOMAarHuTHas MHIYKIUs. B3auMHas MHAYKTUBHOCTb KOHTYpPOB; T€OpPEMa B3aWMHOCTH.
Koadduument camMoMHAYKIMM KOHTYpa. MHIYKTHBHOCTH MAJMHHOTO COJICHOMAA. OHEprus,
COCpENOTOUEHHAs! B UHAYKTUBHOCTU. [10THOCTE SHEprun MaruuTHOrO NoJIs. "JHeprerndeckue”
ornpeneneHuss K03()GUIMEHTOB B3aUMHOM HMHIYKTHBHOCTH M KO3((UIMEHTa CaMOMHIYKIIMH.
OHepreTu4ecKuii METO1 BBIYMCIIEHUS CUJI B MArHUTHOM 1osie. [TogbEéMHast cuita 2J1eKTpOMarHuTa.

5. DIeKTpOMarHuTHBIE BOJHBI B Cpe/iax.

JusnexTpudeckue cpebl: MHAYKIUS 3JEKTPUYECKOTO MO U AUDIIEKTPUUYECKAsi MPOHULIAEMOCTh
cpenbl. MarHuTHBIE Cpefbl: HANPSHKEHHOCTh MAarHUTHOTO MOJIE M MarHUTHas IMPOHUIIAEMOCTh
cpensl. [IMOTHOCTH TOKa cMelIeHUs (TOKa CBSI3aHHBIX 3aps0B) B cpefe. Y paBHeHHUs MakcBenia
U MaTepHhalibHble YpaBHEHHs (ypaBHEHUsl CBA3M) B M30TponHOM cpere. [ImoTHOCTh sHeprum u
IUIOTHOCTBh TTOTOKA dHEepruH (BeKTop [[oiHTHHTA) 2IEeKTPOMArHUTHOTO TOJIsl B U30TPOITHOM cpejie
(B wacTHOCTHU - B BakyyMme). [loHsTHE 00 MMIyIBCE U MOMEHTE UMMYJbCa (YIIIOBOM MOMEHTE)
ANeKTpoMarHuTHoro mois. Ilmockas nMHENHO MNOJsIpU30BAaHHAs ASJIEKTPOMArHUTHAs BOJHA B
OJTHOPOJHOM TUAIIEKTPUUECKOU cpefie (B YAaCTHOCTH - B BakyyMme). YacToTa BOJHBI, BOTHOBOM
BekTop. @a3oBas ckopocTh BoJHEL. KoadduiueHT npenomiienus cpessl. [lonepedHocTs MiIocKoi
BoJHBI. Bektop IloliHTHHTa /u1s miiockoil BoyiHbL. JlaBineHnue uznydenus. [IpoBogsinue cpemsl.
DKpaHUpOBKa, nedaeBckuil paauyc. [Inasmennas gacrora. [1mockas s5ekTpoMarHuTHasl BOJTHA B



npoBomsmend cpene. CkuH-3¢dexT. PacnpocTpaneHune 3JIeKTPOMarHUTHBIX BOJIH B 'rase"
ocimuiATopoB. Jlucnepcus W 3aryxaHue BoiH. HopmanbHas u aHOMaibHasi JIUCIIEPCHUU.
BouiHOBOI makeT KOHEYHOU NPpOTsKEHHOCTH. [ pynnoBas ckopocts. @opmyna Panes. ucnepeust
DJIGKTPOMArHUTHBIX BOJH B CpeJax CO CBOOOMHBIMU 3apsiaamu  (METaJUIbl, IUIa3Ma).
JusnexTpuueckasi IPOHUIIAEMOCTD I1JIa3MBbl.

6. DJIEeKTpOoCTaTHKA.

OnekTpuueckue 3apaabl. 3akoH Kynona. HanpsixkeHHOCTb anekTpudeckoro nojs. Eqununst CU u
I'C um3mepenus snekTpuyeckux BelWdyuH. [IpuHnun cynepno3uuuulloTok BEKTOPHOTO MOJIA.
Teopema ["aycca 11t 2JIeKTpUYECKOTO NOJISL B BaKyyMe. DJIEKTPUUECKOE I10JIE€ 3aPSKEHHBIX TEll:
chepsl, mapa, HUTH, OWIUHAPA, IUIOCKOCTH, clos. JIMHEHHBIM WHTETpall W IUPKYIISIIHS
BEKTOpHOro noJisl. [loTeHIanbHble 1 BUXpEBbIE BEKTOPHBbIE MO [loTeHIan 31eKTpu4eckoro
noJisi. CBsA3b HANPSHKEHHOCTH IOJIA C TPAAMEHTOM IOTeHUMana. 1IpoBOIHUKM B MOCTOSHHOM
JIEKTpUYeCKOM Tosie. ['paHuyHBIE YCIOBHSA IS DJIEKTPUYECKOTO IO Ha 3apsKEHHOM
MOBEPXHOCTU IPOBOAHMKA OJEKTpUYECKUN Aunoib. lloTeHnuman u HanpspKEHHOCTb IOJIS
aneKTpudeckoro aumnoss. YpasHenue [lyaccona juist moTeHIMana NoCTOSIHHOTO 3JIEKTPUYECKOTO
nons. OOmiast 3amada d3JIEKTPOCTATHKH. MeTon H300pakeHuH. DJIeKTpUYecKne EMKOCTH.
Konzgencaropbl. DHeprusi B3aMMOAECHCTBHS 3apsiioB. DHEPrus 3JIEKTPUYECKOTO IO U ee
Jokanu3auus B npoctpaHcTBe. Cuia, AEMCTBYIOLAs Ha 3JEMEHT MOBEPXHOCTH INPOBOJHUKA
(1aBleHHE AIIEKTPUYECKOTO TOJs). DHEPrusi TUMOJS B DJIEKTPUUYECKOM I10J€ M MOMEHT CHII,
JEHUCTBYIOIIMX HA JUIOJb. JJEKTPUYECKas NOJAPU3YEMOCTh aTOMOB M MOJeKyld. Bekrtop
noJisipu3anuu BemecTBa (AudnekTpuka). CBoOOAHbIE W CBsI3aHHBIC 3apsabl. JUaiexTpuueckas
BOCIIPUMMYHMBOCTh U JIUAIEKTPUUYECKAsl MPOHULAEMOCTh BelleCTBA. MHAYKIUSA 3JEKTPUUYECKOTO
1oJIst. DHEPrus 3JIEKTPUUYECKOT0 MOJIA B IUAJIEKTPUUECKOH cpelie.

7. DIeMeHTHI OIITUKH.

berymue u crosune 31€KTpOMarHUTHBIE BOJIHBI. DJIEKTPOMArHUTHBIE BOJIHBI B MPSIMOYTOJIbHBIX
BoMHOBOAax. Kpurtmueckas wyacrora BojHOBojga. OOwBEMHBIN  pe3oHartop. Crosune
AJIEKTPOMAarHUTHbIE BOJHBI (MOJBI 3JIeKTpoMarHuTHoro wusnydenus). TE- u TM-BoiHBIL
Otpakenue u npenomieHue 31eKTpoMarHuTHeIX TE- m TM-BoiH Ha rpaHuue pasiena cpen.
3akoH CHemnmnyca. @opmyisl @penens 1t K03)GUIHMEHTOB OTpaskeHUs U IPOXOXKACHUA. YTOI
bprocrepa. IlonHoe BHyTpeHHee oTpaxkeHue. TyHHENbHBIH 3(deKT. monsgpuzanvu IIIOCKON
BOJIHBI. 3aTyxaHue BOJIHBI B cpene. [lonsaponasl. 3akoH Maitoca. DIeKTpOMarHuTHBIE BOJIHBI B
aHU30TPONHBIX  cpemax. OIHOOCHBIE  KpUCTAUIbl.  J[BOMIHOE  JIydenpesnomieHHEe U
NOJIIPU3ALMOHHBIE NPU3MBL. [IIacTHHKM B 4eTBEpTh BOJHBI M B IOJIOBUHY BOJHBL. [loBOpOT
TUIOCKOCTH MOJISIpU3aliuy B MarHuTHOM mosie (3¢ ekt Papanes).



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3HUKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

Onepaunonnsie cucrtembl UNIX

Heab AMCHUNIMHBI:

- monydyeHue O0a30BBIX 3HAHMH 00 OpraHu3alM ONEPAlMOHHBIX CHCTEM, pa3JIelIeHUU
00s3aHHOCTEH MEXIy anmapaTHBIM O00ecHeueHHEeM U SIPOM  ONEepPAl[IOHHOW CHCTEMBI.
PaccmoTpenue KOHIENIM COBPEMEHHBIX OINEPAMOHHBIX CHCTEM MPOHM3BOJUTCS HAa TpUMeEpe
orepannoHHoi cuctemMbl Unix. PaccmaTtpuBaioTcsi monb3oBaTenbckuii uHTEpdeiic  Unix,
nporpamMupoBanne Ha s3pike  Unix  Shell, wucnonbp3oBaHWe CHCTEMHBIX BBI30BOB IS
B3aMMO/ICHCTBHSA C SIIPOM B TIporpaMmax Ha si3bike Cu.

3agauyd AUCHUILINHBI:

- HU3Yy4YCHHUC OCHOBHBIX KOHIICHLII/Iﬁ U TPUHOUIIOB IMPOCKTUPOBAHUA OINCPALMOHHBIX CHUCTCEM.
PaCCMOTpCHI/IC BSaHMOHeﬁCTBHH Aapa OHGpaHHOHHOﬁ CUCTCMBI C allllapaTHBIM obecrneyeHreM
COBPCMCHHLBIX KOMIIBIOTCPORB;

- paccMOTpEHHE pealu3allid OCHOBHBIX KoHIenuuii coBpeMeHHbIX OC Ha mpumepe Unix
(TOHATHUS TpOIlECC, TUTAHUPOBIIKK MPOIIeccoB dailn u ap.);

- 3HAKOMCTBO ¢ KoMaHJHOW 00onoukoil Unix Shell Ha ypoBHEe moibp30BaTens U IpOrpaMMUCTA.
Boinonnenue nadoparopHbix padot no Hanucanuto Shell-ckpunTos. Beinonnenne nabopaTopHbIX
paboT Ha IPYruX CKPUNTOBBIX sI3bIKaX, B TOM uncie, sed u AWK;

- H3YYCHUC OCHOBHBIX CHCTCMHBIX BBI3OBOB Unix. HpOFp&MMHpOBaHHe Ha sa3pike CH C
HUCIIOJBb30BaHHUEM CUCTEMHBIX BBI3OBOB.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- ocHOBHbIE KOMITOHEHThI OC 00111er0 Ha3HAYEeHUS, HE0OXO0UMBbIe 115 €€ PYHKIIMOHUPOBAHUS;

- OCHOBHBIE KOMAaH/bI, HEoOXoaumble A yBepeHHOM paborel B Unix Shell Ha ypoBHe
M0JIb30BATES;

- YHOpaBISIOLIME OIepaTtopsl M ympasisgwoomue KoHCTpykiuu Unix Shell, HeoOxonumelie s
Hanucanus shell-ckpunTos.

yMeTh:



- pabotath B komaHaHou obOosouke Unix Shell, mucate ckpuntel mis Unix Shell, mucats
nporpaMMsl Ha si3bike CH ¢ HCTI0JIb30BaHHEM CUCTeMHBIX BbI30BOB OC Unix.

BJIA/IETh:

- mpuéMamu MpOrpaMMHPOBAHUS Ha CKPUNTOBBIX s3bIkax Ha mpumepe Unix Shell, awk u sed.

TeMbl U pa3jesibl Kypca:
1. Opranuzanus OC Unix, komanaaast ooonouka OC Unix

OcnoBabie ocobennoctn OC UNIX. Uctopust UNIX. Bepcun UNIX. MHoro3agadnocts. Pexxum
paszaeneHus: BpeMeHu. BupryansHas nmamsate. MHuoronosb3oareibekas OC. UID u GID. Ilpasa
noctyna kK (aitmam. Ilpomeccel. Brmonnsembie daiinbl. ATpuOyThl mporeccoB. Daitibl
/etc/passwd, /etc/group u /etc/master.passwd. Login Shell. [fomamusis gupekropust.

ABTOopu3anusi monb3oBareneil. Bunmbr Ttepmunano. Ilporpamma putty. Man. Ymnpasnenue
TEPMHHAJIOM C TIoMoIbio stty.@aiin termcap. ['opsume wmapumu. csh u sh. Ucropus. Bash.
[lepemennsie. Omneparopbl mpucBauBaHUs. BcTpoeHHble W BHemHME KomaHzabl. Cren
kommeHnTapuii #!. PATH. Komanna echo. ITogcranoBku. [Topsigok moacTaHOBOK. DKpaHUPOBAHUE
CHUMBOJIOB. 3amyck BHemHIX KoMaHa shell-om. [purnamenue. Marepakrususiii shell. PS1 u PS2.
[Tepemennnie okpyxenus. Shell scripts. ®Daiin .profile. 3amaua “hello”.

[IpaBa nmocryna kx caiinam u gupektopusiMm. Komanasl chown, chmod, chgrp. SUID -uHbie
nporammsbl. Sticky bit. @aitnoeie mabnonsl. [lepenanpasnenue BBoaa/BbiBOAA. Y cinoBus B shell.
Kox Bo3Bpara. Ympasnsomue koHCTpykiuu. Komanaa test. I'pynmupoBka KOMaH] ¢ TIOMOIIbIO
burypHbsIx u Kpyrieix ckoOok. Utenue ¢aiinoB ¢ nomoinsio komansl read. [lepemennas IFS.
3agaua ©UO.

®aiinoBsle cUCTEMBI. J[peBOBHIHAsA CTPYKTYpa oriiaBiieHnid. HazHaueHne OCHOBHBIX AUPEKTOPHUI.
Pabouas nupexTopus. OTHOCUTEIBHBIE U MOJTHBIE UMeHa (ainoB. Komanael paboTsl ¢ (daitnamu.
Wms nepemeHHOl B (UIYpHBIX CKOOKax. 3ajaHHe 3HAu€HHs MEPEeMEHHOM MO YMOJIYaHMIO.
PenaktupoBanne 3HaueHMs nepeMeHHOU. JlocTymn K aprymeHTam KOMaHJIHO# cTpoku. Komanna
shift. Cnenmanbhble nepemenHsle. OTiaaka nporpamm Ha shell.3anaya whichx.

Crpyktypa ¢aitnoBoii cuctemsl. Inodes. XKectkue u msrkue ccblikd. Tunbl GpaiaoBbIX 0OBEKTOB.
OrnaBnenus . ¥ .. . KopueBas ¢aiinosas cucrema. MontupoBanue QaityioBsix cucteM. @oHOBbIE
nporiecchl. YpasieHue GOHOBBIMHU MpoIleccamMu. 3aaada catslow.

CumBosibHBIE U Os10uHBIE yeTpoiicTBa. Ornasnenue /dev. Co3ganue aityioB yctpoilcTB. Paznemnsr
u cnaiicel. [loaroroBka sxectkux auckoB aiig ucnonb3oBanusa B OC UNIX. KsmupoBanue 1uckoB.
Komanma sync. Curnanbl. [IpuuuHbl BO3HUKHOBEHHS curHanoB. Jlamm mamsatu. OOGpaboTka
CUTHAJIOB 110 YMOJTYaHUIO. YpaBistomuii TepmuHain. CeaHcsl. 3agada execbg.

[Tporpammel paboThl ¢ daitnamu: cp, mv, cat, split, head, tail, find, locate, xargs. ®ynkuuu B shell.
Komakma source. 3amaua addpath

[TaketHass o6pabotka 3amanmii. Cron. ®@opmar aiina crontab. I[lomp3oBarenbckue crontab.
Opraau3anys B3anMHOTO UCKJIIOUSHHST IOCTyMa K (aiiaM. 3aada «OTaeN KaapoB



Pipes. ®unbtpsel. [Ipumepsr nporpamm-dunbstpoB. Bpemennsie ¢aiinsl. Mktemp. OrnaBnenue
/tmp.M3MeHeHne HOMepoB inodes pu peaakKTUPOBAHUH, KOTUPOBAHUU U TIEPEMEIICHNN (aiiyioB.
3angaua overwrite.

Komanaer paboTsl 4 mporieccamu: ps, top. Ornasnenue /proc. [Ipuopurers npomeccoB. Komanna
nice. PerymspHbie BeIpaxkeHHs. J{MaleKThl perysipHbIX BbIpakeHuH. [IporpamMmbl oOpaboOTKH
TekcToB: ed, sed, grep, cut. 3aiaua frame.

Opranmszanus BeruucieHuii B shell. Komanga exec. Komannga env. Mcnonb3oBanue exec s
nepeHanpasieHus BBoaa/BeiBoga Komanma expr. Xom Ttabmunpl. Coznanue xair tadmuiy B shell.
3amaua workers.

®opwmarsl daiinos. Komazga File. Magic file. bubanorexu. Komanza tar. PesepBHoe KonmupoBaHHe.
Komangsr dump u restore. Makpementneiii backup. ®aiin dumpdates. Anroputm Xanoickoi
6amran. Komanma dd. Yuer pa6otsl nmonb3oBareneit B OC Unix. @aitnsl utmp u wtmp. Komanas
who, w, finger, last, ac. 3amaua ucounter.

Awk. Cenektopsl 1 ieiicTBUA. Yrpasistone koucTpykuud. [Tons. CrienuanbHble IepeMeHHbIE.
Berpoennbie pynkuunu. Muaexcet mMaccuBoB B awk. Cenmekropst BEGIN u END. 3amaua
«YaCTOTHBIN CIIOBAph».

JuckoBbie kBoThL. Grace period. ulimits. Buibl mons30BaTeIbCKUX JIUMHUTOB.

Perl. Ckansipbl, MmaccuBbl U Xamtadnuibl. OCHOBHBIE ynpaBisitonue KOHCTPYKIUU. Cydukce
koMmaua. BBoa/BeiBoa. Betpoennsie pynkuuu. CriennanbHble nepeMeHHbie. Kimoun koMaHHON
ctpoku. O6paboTka (aiina Ha MecTe.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

OcHOBBI BOJIOPOAHOI IHEPTeTUKHI

Heab AMCHUNIMHBI:

- mpuoOpeTeHne CTyACHTaMH 3HaHUH 00 OCHOBHBIX MHHOBAIIMOHHBIX METO/aX MPOU3BOJICTBA,
nepejaud U MnpeoOpa3oBaHUsl PHEPrUHU; MEXAHU3MOB AJIEMEHTApHBIX IPOLIECCOB, JIEKAIIUX B
OCHOBE 3THUX METOJIOB; POJI OMOTEXHOJIOTHI, HAHOTEXHOJIOTUH U HAHOCTPYKTYPBIX MaTE€PUAIOB
B Pa3BUTHUU JAHHBIX METOJIOB.

3agauu AMCHUIINHBIL:

- OCBOEHHE OCHOBHBIX IMOHATHI NPUPOIONOJOOHBIX SHEPreTHUECKUX TEXHOJOIHMM, a TaKxke
OCHOBHBIX TEPMUHOB U ONPEIEIIEHUN B ATOH 0OJACTH B COOTBETCTBUM C MEXIYHApPOJHBIMHU
CTaHJapTaMy;

- OCBOEHME HaBBIKOB Pa0OTHI CO CHEeLMaIbHOM JTUTEpaTypoil B IpeIMETHOM 001acTy;
- [IOJIy4€HHE 3HaHUN 00 3JIEKTPOXUMHUYECKON U BOJIOPOJAHOM IHEPIETUKE.
ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- TpUPOAY U MEXaHW3M OCHOBHBIX (U3UKO-XMMHUYECKHUX IMPOLIECCOB TMOJYYECHUS U
npeoOpa3oBaHus YHEPTUH;

- OCHOBHBIE TEXHOJOTMH IPOU3BOJCTBA U IMpPeoOpa3OBaHMSA SHEPTUHM U MX alapaTypHOe
odopmIieHuHE;

- BOIIPOCHI DKOJIOTUH U TCXHOC(l)epHOﬁ 0C30ITacHOCTH.

yMeTh:

- IPOBOAUTDH ITOHUCK U aHAJIN3 HaquO-TCXHHqCCKOﬁ I/IH(I)OpMaI_II/II/I Y1 NaTEeHTHOM JIMTCPATYPHI 110
3aJJaHHON TeMaTHuKe B o0actu HpI/IpO,Z[OHO,Z[O6HLIX OHCPTCTUYICCKUX TEXHOJIOTUM |
HAHOMATCPUAJIOB IJId UX pCaIn3allnuu,

- UCIOJIb30BaTh (yHIaMEHTAJIbHbIE 3HaHUSI B 00J1aCTH (POPMHUPOBAHUS HAHOCUCTEM JJIsl PELLIECHU S
MIPaKTHUYECKUX 3a]a4, CBA3AHHBIX C MOJY4EHHEM HAHOCTPYKTYPUPOBAHHBIX HEOPraHUYECKUX U
TUOPUAHBIX MAaTEPHAIOB, OMO3JIEKTPOHHBIX CUCTEM U UX KOMIIOHEHTOB;



- UCTIOJIb30BaTh MOJy4YEHHBIE 3HAHUS B 00JIACTU CUCTEM MOJyYEHUs U MPeoOpa3oBaHUs SHEPTHH
JUTS] IPAKTUYECKOTO IPUMEHEHUS.

BJIA/1eTh:
- CHeMaIbHON TEPMUHOJIOTHEH B 001aCTH HAHOTEXHOJIOTUI U METOZ0B CHHTE3a HAHOCTPYKTYP;
- CHielMaIbHON TEPMUHOJIOTHEN B 001aCTH MPUPOIONIOTO0OHBIX S3HEPIETUUECKUX TEXHOIOTHA;

- MeTojaMu O0pabOTKH, aHalM3a M CUCTEMaTH3allMd HAyYHO-TEXHWYECKOH M TaTeHTHON
nHpopmanuu;

- HaBBIKAMU OCBOCHHUS OOJIBIIOr0 00beMa HOBOM HH(pOpMaINH;
- HaBBIKAMH CaAMOCTOATENILHON paboThl B 1abopaTopuu u MHTEepHETE;

- HaBBIKAMHU TPAMOTHOW 0O0paOOTKU PE3YJIbTATOB ONBITA U COTMOCTABICHUS C TEOPETHUECCKUMU
JTaHHBIMH.

TeMbI U pa3jeiibl Kypca:
1. BogopoaHas sHepreTuka.

BO,I[OpOI[HaH OHCPI'CTHKA. OCHOBHBIEC IOHITHS U HaIipaBJICHUS pa3BUTHA. Ponb HAaHOCTPYKTYPHBIX
CHCTCM B BO,Z[OpO,I[HOﬁ OHCPI'CTHKC.

2. Katanu3 u xaranu3aTopsl.

CDI/ISI/ILICCKI/IG, XUMHNYCCKHEC H (I)I/ISI/IKO—XI/IMI/I‘IGCKI/IG MCTOJbI IOJYUCHUA KATAJIU34ATOPOB IJId
BO,Z[OpOI[HOfI OHCPICTUKH

3. Bomopon.

Bonopon. ®usuko-xumudeckue cBOMCTBA. LlenHble peakuuu ¢ ydactuem Bojaopoja. ['openue u
B3PBIB BOJIOPOJOCOIEP/KALINX CMECEH.

4. OU3NKO-XUMHUYECKHE ITPOLECChI, JICKAIIUC B OCHOBE IIOJTYUCHUS BOJOPOAA.

OU3NKO-XUMUUECKHE TPOIIECChl, JIeXKAIIHMe B OCHOBE TONy4deHUss Bojaopona. OCHOBHBIE
TEXHOJIOTHH MOIY4YE€HHs BOJAOPO/Ia U UX annapaTypHOe 0pOpMIICHHUE.

5. OU3NKO-XUMHYECKHE ITPOLECCChI, JICIKAIIUEC B OCHOBC XPAHCHUS U TPAHCIIOPTUPOBKU BOJAOPOAA.

OU3NKO-XUMHYECKUE TIPOIIECCHI, JISXKAIUe B OCHOBE XPAHEHUS U TPAHCIIOPTUPOBKH BOJIOPOJA.
OCHOBHBIE TEXHOJOTHMM XpaHEHUs] W TPAHCHOPTUPOBKK BOAOPOJA, HUX amnmapaTypHOE
odopmIteHue.

6. DOHU3NKO-XUMHYECKHE IpOLECChI, JICKAIUEC B OCHOBC MHCIIOJIB30BaHUA BOJOpOAa IJId
IMMPONU3BOJACTBA SHCPI'UH.

OU3NKO-XMMUYECKHE MPOLECCHl, JIeKAIllMe B OCHOBE HCIOJIb30BAHUS BOAOpOAA Ui
pOoU3BOJCTBA dHepruu. OCHOBHBIE TEXHOJOTMH HCIOJB30BaHUS BOAOPOAA Ui MPOU3BOJCTBA
SHEPruH, UX anmnaparypHoe opopmiieHue.



7. BonopoaHble TEXHOJIOTUU B AJIbTEPHATUBHOM SHEPTETUKE.

BonopoHbie TEXHOJIOTHH B allbTEPHATUBHOM 3HEpreTHke. Bonmpockl BOAOPOIHOM O€30MacHOCTH.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

OcHOBBI KOTHUTHBHBIX HayK

Heab AMCHUNIMHBI:

- W3yYCHHE HAYYHBIX IIPUHLUIIOB W METOJOB HCCIEIOBaHUSA KOTHUTUBHBIX IIPOLECCOB,
MOJTOTOBKA K AaJbHEHIIEMY TPo(ecCHOHATBHOMY NCIIOIB30BAHUIO STHX 3HAHUH IPH pa3paboTKe
IIEPCIEKTUBHBIX KOHBEPIE€HTHBIX TEXHOJIOTHUMN.

3agauu AMCHUIINHBIL:

- O3HAaKOMJICHHE CTYJCHTOB C 0a30BbIMU TEOPETUUYECKUMH TMOHATUAMH M METOAUMYECKUMU
Mpole1ypaMu B 00JaCTH KOTHUTUBHBIX HayK U TEXHOJIOTHIA;

- ACMOHCTpalus MPAKTUICCKOI'0 3HAYCHHU A MCKINCHUITIIMHAPHBIX I/ICCJ'IeI[OBaHI/II‘/'I, HallpaBJICHHBIX
Ha U3Yy4YCHHNC KOTHUTHBHBIX IIPOLCCCOB Y YCIIOBCKA;

- BI)Ipa6OTKa HaBBIKOB CaMOCTOATCIBHOIO IIOMCKa W OLCHKH I/IH(l)OpMaIlI/II/I B o0OiacTu
KOTHUTUBHBIX HAYK U TGXHOHOFHfI;

- MOATOTOBKA K 3KCIIEPUMEHTALHBIM HCCIICJOBAHUEM KOTHUTHBHBIX IMPOIECCOB Y YeJIOBEKa B
KOOIIEPAIllM C TPEJCTAaBUTEIIIMA KOTHUTHUBHBIX HAayK — aHTPOIIOJIOTAaMH, TCHXOJIOTaMH,
JIMHTBUCTaMH, (U3UOJIOTaMH, pPa3paOdOTYMKAMU CUCTEM HMCKYCCTBEHHOTO HHTEIICKTa H
POOOTOTEXHUKH.

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

- OCHOBHBLIC 3TaIllbl HAYYHOTO HM3YUCHUA CO3HAHUWA, BOCIIPUATHA, BHUMAHUA, MMTaMATH U OAPYIrUX
KOTHUTHUBHBIX IIPOLCCCOB;

- OCHOBHBIC HpO6HeMI>I U €CTCCTBCHHOHAYYHBIC MCTOAbl COBPEMCHHBIX MCKIAUCHUIITIMHAPHBIX
HCCIeI0BaHUM KOTHUTHUBHBIX IIPOLECCOB Yy YCJIIOBCKA,

- TCOPETHUICCKUEC MOACTIU U SMIIMPHUICCKUEC 3aKOHOMEPHOCTH Pa3BUTHA U pacliaga KOTHUTHUBHBIX
IMPpONHECCOB Yy YCJIIOBCKA,

- OCHOBHBLIC HOAXOAbI K MATEMATUYCCKOMY OIMMCAHUIO W TCXHUYCCKOMY MOJACINPOBAHUIO
KOTHUTUBHBIX IIPOLCCCOB;

-0 HCO6XOI[I/IMOCTI/I y4€Ta KOTHUTHUBHBIX XapaKTCPUCTUK YCIIOBCKA ITPU pa3pa60TI<e TCXHHUYCCKHUX
CUCTEM, IMPAMO HJIM KOCBCHHO MPEAHA3HAYCHHBIX JJIA BSaHMOﬂeﬁCTBHH C YCJIIOBCKOM.



yMeTb:

- HCIIOJIB30BaTb Ha IPAKTHUKEC TCOPETUYCCKUC TIIOHATHUA W H3BECTHBIC OMIIMPHUYCCKUC
3aKOHOMEPHOCTHU COBPEMEHHBIX KOTHUTHBHBIX HAYK;

- BBLICTATH E€CTECTBCHHOHAYYHBIM AacCHEeKT 3ajaudd, aOCTparupysach OT HECYIIECTBEHHBIX U
CyObEKTHUBHBIX BIMSHUI HA MPOOIEMHYIO CUTYAIUIO;

- HAXOJUTh OOIIMIA METOIWYECKHM TOJXO0J, HEOOXOAUMBIM JJIA pelieHus 3aaad B 00JacTh
KOTHUTHUBHOW SPrOHOMHKHU U WHKEHEPHH YETIOBEYECKOTO (haKTopa;

- paboTath Ha COBPEMEHHOM 3KCIEPHMEHTAJILHOM O0OpYIOBaHMU, NpPEIHA3HAYCHHOM IS
KOTHUTHUBHBIX UCCIIEIOBAaHUM.

BJIa/1eTh:

- MHOrOo(akTOPHBIM IUIAHUPOBAHUEM SKCIEPUMEHTOB B KOTHUTHBHBIX HCCIIEIOBAaHUSAX MU
MaTeMaTUKO-CTaTUCTUYECKUM annapaTroM o0padOTKH UX pe3ysIbTaToB;

- HaBbIKaMH HCI/IXO(i)I/ISI/I‘{eCKI/IX I/ISMepeHHﬁ;

- HaBbIKaMU O6HICHI/I$[ C MPEACTAaBUTCIIAMU KO'HUTUBHBIX HAYK — aHTPOIIO0JIO0IraMHu, IICUXOJIOraMu,
JMHTBUCTaMHU, HEHPOPHU3UOIOTaMHU, pa3pabOTYMKAMHU CHCTEM HCKYCCTBEHHOTO HWHTEJUICKTA U
POOOTOTEXHUKY;

- HaBBIKAMU CaMOCTOSITEILHOIO MOKMCKA HAHHBIX KOTHUTHUBHBIX HMCCIICIOBAHMU B KYPHAJIbHBIX
HY6J'II/IK8.I_II/I${X u I/IHTepHeTe, a TaK)XKC OLICHKHA Hay‘lHOﬁ HaJCKHOCTH 3THUX JAaHHBIX.

TeMbl U pa3jaeiibl Kypca:
1. ApXUTEKTypa UHTEIJIEKTa YeJIOBEKa.
OrpanudeHHas pallMOHAIBLHOCTH YeJIOBEKA.

[Togxompl K ONMHMCAaHWIO WHTEIUIEKTa B HMCTOPUYECKON aAHTPOIIOJIIOTHH, TICHXOMETPHKE,
UCCIICIOBAaHUSAX Ppa3BUTHS, HMH(pOpMaTHKe U HelpouHpopmaTuke. Bpiciine KOrHUTHUBHBIE
IPOIECChl: KOHIENTYyalbHblE CTPYKTYPhl W METAKOTHUTHBHBIE KOOpPAMHAIMH. MeXaHU3MbI
BooOpakeHusi. OCOOEHHOCTH  peleHMs  MajblX  MBICIUTENBHBIX  33dad. [ unoresa
JUHTBUCTUYECKOH OTHOCUTENIHOCTHU: JaHHbIE, MOATBEP)KIAIOIIME 3Ty TUIOTE3y B BapHaHTE
«MblnuieHne i pedn». Teopuu Ilnaxke m Boirorckoro. MHaMBuayanbHas Teopust MCUXUKU
(Theory of Mind). Kputuka npeactaBieHuil 0 pa3BUTUM MEHTAJIbLHOM JIOTUKU B UCCIIEIOBAaHMSIX
IPOIIECCOB YMO3AK/IIOUEHH: 3a/aua cenekuuu Yaizena, Monty Hall Dilemma, npoGiemsr ¢
pelIeHHEeM 3a/1a4 B BEpOSITHOCTHOM (opmare TaHHbIX. OrpaHuYeHHas pallMOHAIbHOCTh YelloBeKa
no Kanemany. DBpPUCTHKM JOCTYMHOCTH M PENPE3CeHTAaTUBHOCTH. DPQPEKT 3MOLMOHATIBLHOTIO
oOpamieHusi. MopaibHbIe IBPUCTHKH.

BepTI/IKaJ'II)Hoe ¥ TOPU3OHTAJIBHOC U3MEPCHUA UHTCIIJICKTA.

KoruutuBHO-adpexTuBHbIE Tpolecchl. BepTukanbHOe uH3MepeHue HHTeiekTa mno b.M.
BennukoBCcKOMY: ypOBHM KOTHMTHMBHOW opranm3aumu or A 1o F, wux o¢yHkuun u
Helpodusnonornyeckuii cyocrpar. CHHIPOMBI BBINIAICHUS YpOBHEH. Bo3MOXkKHbBIE reHeTHUeCKue



MEXaHU3Mbl: CUHAPOM YWIbsIMCA U PACCTPOMCTBA ayTUCTUYECKOTO CHEKTpa. ['opu30HTaIbHOE
U3MEpEeHUE SMOIIMOHATILHO-MOTUBAIIMOHHOM cdepsl 1o [Tankcenmy: cuctemsl SEEKING, LUST,
CARE, PANIC, FEAR, RAGE, PLAY. Ponb neliporpancmutTepoB. Tunnunsie aucHyHKIMA U
HapymeHus. MccnenoBanus MEXaHU3MOB cTpecca B OMOJIOTUH U TICUXOJIOTHH. POITb KOTHUTUBHON
olleHKH cutyaruu. [Ipobnema HHANBUYaTbHON CTPECCOYCTOMUYMBOCTH YEJIOBEKA.

2. Baumanue u mpoGiieMa CO3HaHUS.
Buumanue u nerictue.

AKTHBHOCTb TIO3HAHMSI: UCCIIEIOBAaHUS aKTUBHOTO 3PEHUS U Ocs3aHus. Buibl NBI>KeHU ria3, ux
MO3roBble MeXaHu3Mbl. CII0)KHOCTH C ONpEIeTICHUEeM MOHSTHUS «BHUMaHue». «BHemHee u
BHYTPEHHEE», <«IIPOM3BOJIBbHOE U pedUieKTOpHOE» BHHUMaHue. BHuMmanue Kak (QuUIbTp.
DKCIEPUMEHTHI TI0 CEJICKTUBHOMY cliylaHuio. DhdekT Oecenpl 3a KokTeiieM. Dh(EKT OKTaBbl.
Buumanue kak ymcrBeHHoe ycuiue. [IpeacraBneHue o0 OrpaHMYEHHOM IIyJie PECYpPCOB
o0pabotku wuHpopmanuu. Ilo3utuBHbie U HeratuBHble d(pdexTsl BHUMaHus. Cremnora
HeBHUMaHUS. DQPQEKThl CIENoThl K M3MEHEHHEeM. BHUMaHUS Kak KOTHUTHBHBIA KOHTPOIIb.
Teopus Tpex cucreM BHuMaHus [lo3Hepa. Jucconmanus 3¢(heKToB CO3HAHUS ¥ BHUMAHHS.

MO[[GJ'II/I U MCTOABI U3Y4YCHHA CO3HAHUA.

CriekynsTUBHBIE TEOPUM CO3HAHUA B INcuxoaHanuse U ¢unocopuu. IToHaTue kapTesmaHckoro
Tearpa JleHHeTa, «OPY’JUIOBCKas» U «CTaJMHCKas» Teopuu cozHanus. Helpodusunonornyeckue
TEOPUM YACTOTHOro KoaupoBaHusi 3unrepa, Kpuka wu Koxa. [loHATHE KOTHUTHBHBIX
aBTOMaTU3MOB. [101X0/1bI K ONEpaliMOHAILHOMY PA3JIMYE€HUI0 CO3HATEIbHBIX U OeCCO3HATENbHBIX
IPOILIECCOB: METOJIMKa Hpourpblia-Beiurpeia Iloznepa-CHaiinepa, conocraBieHne HaKJIOHOB
(GYHKIMH TIONOXHUTENBHBIX M OTPUIATEIbHBIX OTBETOB B 3aJadyax IIOMCKa, METOAHMKA
nmucconuanuu npoueccoB J[xokoou. YposHeBbie 3pdexTsl B peHomenax cienoro B3opa (blind
sight) 1 UTHOPUPOBAHUS MOJTYIPOCTPAHCTBA. MECTO CO3HAHUS B TEOPUHM YPOBHEH MOCTPOCHUS
JIBWXEHHUN bepHiTeiHa.

3. I/ICTOpI/I}I U COBPEMCHHOC COCTOAHNEC KOTHUTUBHBIX HCCHCHOB&HHﬁ.
CDI/IJ'IOCO(bCKI/Ie N €CTCCTBCHHOHAYYHbBIC OCHOBAaHHWA KOTHUTHUBHBIX HCCHGI{OBaHHﬁ.

OMIUPU3M M palMoOHANU3M B TpakToBke mo3HaHus: [ekapt, Jlokk, FOMm, Jleitonun u Kanr.
[TombiTka HaTypdmnocopckoro cuHre3a. Bo3HUKHOBEHHE (UZMONOTHH, JHUHTBUCTUKA U
SKCIIepUMEHTaIbHOU ncuxonoruu: Bunsrensm ['ym6onsat, I'enbmronsi u Cedenos. [lcuxonorus
co3HaHus ByHATa W ee KpUTHKA: TMCUXOAaHAIU3, OWXEBHOPU3M M TeIITATbTIICUXOJOTHA.
KynbrypHo-ucropuueckue TeueHus. Hedponcuxonoruss  Jhbmm, X2066a u  Jlypus.
Bo3HHKHOBEHME KOTHUTHUBHOTO NOAXOMA. Ponb «KapTe3MaHCKOW JIMHIBUCTUKW» XOMCKOrO M
MaTremMaTu4ecKoi Teopur KoMMmyHukanuu lllenHona-Yusepa.

OcHoOBHbIE TOIXObI U TPOOJIEMBI COBPEMEHHOM KOTHUTUBHON HAYKH.

TpI/I 0a3oBbIe TCOPCTUUCCKHUEC MOJCIIN: KOMIIBIOTCpHAs MeTa(bopa, MOAYJISIPHOCTh IMO3HAHUSA U
HUCPAPXHUYCCKUC MOICIIN. OnucareabHbIC HCCIICAOBAHHA B QAHTPOIIOJOTHUH, JIMHTBUCTHKE U
T'CHCTHUKC. 3KCHCpI/IMCHTaHLHLIC HCCICAOBAaHNA TMO3HABATCIBHBIX NPOLIECCOB B IMCUXOJIOTUH U,
OT4aCTHu, JTMHI'BUCTHUKE. PazButne HCﬁpOKOFHHTHBHBIX MCTOHNOB U TCOPCTUUYCCKUX MoOJeTIeH:
KOI'HUTHBHBIC HeﬁpOHaYKI/I. KoruutuBHas reHOMUKA. Hp06JICMBI HCKYCCTBCHHOI'O MHTCJIJICKTA U



BBIUUCIUTENbHBI  MOAXOJ. YCWIMBAaIOUleecs MPAKTUYECKOE 3HA4eHHWE  KOTHUTHUBHBIX
uccienoBanuii. KoruntuBHas Hayka u koHBepreHTHole (HBUK) texnomorum. Ilpaktuueckoe
3HaYeHHE KOIHUTHUBHBIX MCCIIEJOBAHUI B SPrOHOMHUKE, WHKEHEPHUU YelloBeYeCcKoro (hakropa u
IIOBCEJHEBHOM KM3HM. KOrHuTHBHAs OSproHoMuKa M HeilposproHomuka. HcecnenoBanus
HeBepOaTbHON MaMATH U CO3JlaHue TpaduuecKkux uHTepdeiicoB monb3oBatens. «OrpaHnyeHHas
paloHaiIbHOCTEY» yenoBeka 1o Kanemany. IleprenTuBHble 1 KOTHUTUBHBIE WiLTI03UU. poHun
ABTOMATH3aIMH U BO3MOXKHOCTH UX IPEOJIOJICHHSI: KOTHUTUBHBIE HHTEP(EHCHI.

4. KoHuenTyanbHbIC CTPYKTYPHI, SI3bIK U PEUEBOE OOIICHUE.
IlcuxocemanTuka.

[Togxonb! k npoOieMe 3HA4YEHUs B JIOTMKE, JMHIBUCTHUKE, NCUXOJOTHUM U HEHPOPHU3UOIOTHH.
CemaHTHYECKHE CETU U NMPOCTpaHCTBa. JIaTeHTHBINH ceMaHTUYecKuil aHanu3. [loHsaTus 6azoBoro
ypoBHs 1o Pour. Posib oTAenbHBIX MPUMEPOB UM CUTYaTUBHBIX (hakTOpoB. MexkareropuaibHas
OpraHu3anysi 3HaHMHA: OHTOJIOTMM M cXeMbl. Pempe3eHrtanuss HeBepOalnbHOTO 3HAHUA U
IIPOCTPAHCTBEHHOIO OKPY)KEHUsS: KOTHUTHBHBIE KapThl M Koyuiaxku. CLieHapuu UM IpaMMaTHKU
ucropuid. ' 106anbHBIe KOTHUTHBHBIE Mojean. HauBHBIE MoJenu Mupa: (pU3KMKa U MICUXOJIOTHUS
00bI1eHHOTO co3HaHus. dyHaaMeHTanbHas omunoka arpudOynuu. KynbTypHas aHTporonorus u
MEXKYJIbTYPHBIE UCCIIEIOBAHUS BEPHI B CBEPXBECTECTBEHHOE.

OT PoHETUKH K MparMaTUKe peuH.

Pa3zHooOpa3ue s3bIKOB U UX 3BOJIOLMSA. BO3MOXKHBIE FeHETHUECKHUE MEXaHU3Mbl. SI3bIK M peub.
Bocmpusitue n nopoxaenune peun. DoHONOTHS W MPOCOJHUKA. TeopHsi PeyEBBIX JIEUCTBUU.
Pa3Butne HaBblkOB uTeHMs. Heliponcuxomormyeckue CHHIPOMBI M Mognend. KorHutusHble
uccienoBanus rpammaTuki. Kputrnka tpancdopManioHHONH Moesin XOMCKOTO B TICUXOJIOTHU U
KOTHUTUBHOM JIMHTBUCTUKE. Teopusi TJIyOMHHBIX CEMAaHTHYECKHX pOJei, TIpaMMaTUKU
KOHCTpykuuid. [IparmaTnka KOMMYyHMKaTUBHBIX cuTyarui. [IpuHnun koonepatuBHocTH I 'patica.
HecoBnanenue 3HaueHns U cMbIcia: ucciegoBaHue Mertagpopudeckoit peun. Teoprs MEHTaTIbHBIX
mozenerd  JIxoHcoH-Jdiipna.  [Ipono3mnmoHaNbHBIE  YCTAaHOBKH. T€OpHsl ~ MEHTaJIbHBIX
npoctpaHcTB POKOHBE.

5. MeToibl COBPEMEHHBIX KOTHUTUBHBIX HCCIEIOBAaHMIA.
OO011re MPUHIKUITBI 1 OCHOBBI TIJITAHUPOBAHUSI.

[Tpo6rieMbl BaNMIHOCTH U HAJEKHOCTH METOOB, SKOJIOTHYECKas BATUAHOCTh MUCCIEIOBAHUN B
KOTHUTUBHOM Hayke. Co3/jaHuE PeaCTUUYECKUX U OJJTHOBPEMEHHO KOHTPOJIIUPYEMBIX YCIOBHM C
MOMOIIBIO CHUCTEM BHPTYalbHOU peanbHOCTH. Habmonenue, SKCIIepuMeHT U KBa3UIKCIIEPUMEHT
B KOTHUTHUBHBIX HccleaoBaHusAX. OCHOBBI (PAKTOPHOTO MIIAHUPOBAHUS HKCIEPUMEHTa. MeToabl
BUJICOPETUCTPALIMU U aHalIi3a noBeneHus. COBpEMEHHbIE CUCTEMBI PETUCTPAIIUU ABH>KCHUI ri1a3
(«aWTpeKUHI») W HW3MEHEHHMH JuaMeTpa 3padka. [lcuxodu3momornyeckre MeETOIbl aHallnu3a
KapIMOBACKYJISIPHOM aKTUBHOCTH U KOXKHO-TAJTbBAHUUYECKHUX PEAKIIUM.

VHBa3uBHBIE M HEWHBA3WBHBIE METOJbl HEHPOKOTHUTHBHBIX HCCIEIOBAaHUN AKTUBHOCTH
TOJIOBHOIO MO3ra 4YelloBeKa. MHUKpPOIJIEKTPOJIHOE OTBEICHHUE aKTUBHOCTH HEHPOHOB.
Onekrposniedanorpamma (O3I) m  Meromuka BbI3BaHHBIX moTeHnuaioB (BII/  ERP).
Maruurosnnedanorpamma (MOI). TosutponHo-smuccuonnas tomorpaduu (II19T). Metonsl,
OcHOBaHHble Ha 3(p¢dekre saepHOro MarHutHoro pesonanca: MPU, JITHU, ¢MPU u MPC.



[TpoGnembl ¢ MEeTOIOM BhIYUTAHUA. MeTo TpaHCKpaHUAIbHOU MarHUTHON ctuMysisiiuu (TMC).
HoBeie momxonsl, Takue kak HUPC, MUT u ABI — Analyzer-Based X-ray Imaging.
MonekyapHblid UMAKUHT. ['€HOMHBIE MCCIENOBAaHHWS B KOTHUTHUBHOW HAYKE: IMEPCIIEKTUBBI
MOJIEKYJISIPHOM IICUXOJIOTHH.

6. HpI/IMepH 1 ICPCIICKTUBBI IIPAKTHUYCCKOI'0 IMIPUMEHCHUA KOTHUTHUBHOM HAaYKHU B KOHBCPI'CHTHBIX
TCXHOJIOTHUAX.

KorauTuBHBIC TEXHOJIOTHH.

[TonsiTne korHuTUBHBIX TexHOosorui kak yactu HBUK pa3zputus. Panane nprumepbl KOTHUTUBHBIX
TEXHOJIOTHI Ha mepecedyeHuu ¢ MHGOPMATUKOMN: rpaduueckue UHTep(hEnch MOJIb30BaTENs U
CUCTEMbI BUPTYaJIbHOHN peanbHOCTH. [IprMepbl BTOPOro mOKOJEHUS! KOTHUTUBHBIX TEXHOJIOTHI:
1). MHWurepdeiicel, dYyBCTBUTENBHBIE K BHHMaHHIO mojib3oBarens (Mudo-Korno); 2).
HNHutepmomanbaple MHTEpdeEiicel Ha 06aze HOBbIX HaHoMarepuanoB (Hano-Uupo-Korno); 3).
MeToapl SKCIUITMKAIMA CO3HAHWS W JuarHocThku smonuid (buo-MHdo-Korno); 4). Merosasr
pacnio3naBanue xectoB (MHpo-Korno); 5). AurponomopdHsie arentsl / aBatapsl (Mudo-Korno);
6). Meroabl KOTHUTHBHOM T€HOMHMKUM U KOTHOTpomnHble cyOctanuuu (buo-Hano-Korno); 7).
HeilipomapkeTunr, HelposkoHOMHKa U HeWposproHomuka (buo-Koruo); 8). Mertozasl
MOJIEKYJISIPHOTO “peMoHTa” namsATH yenoseka (buo-Hano-Korno).

I/ICKYCCTBCHHHﬁ HHTEIJUIEKT 1 YeJIOBEUYECKUM pasyMm.

[TepcnekTHBBI MOJICIIMPOBAHUS KOTHUTUBHBIX IIPOLIECCOB M BOSHUKAIOLIUE IPH 3TOM MPOOIIEMBI.
Tect Trropunra. IIpobnema «3a3emieHus» CHMBOJIMYECKMX HpeoOpa3oBaHuil. Kwuraiickas
komHara Cépist. ['nnoresa tenecHocty no3Hanus. Ilpodnema FOma. [Tpobnema nnenrudukanum
CyObeKTa NesTeTbHOCTH, NMPHUHATUS PEIICHWA W KOHTPOJISA JEHCTBUH B HEHPOKOTHUTHBHBIX
uccieoBaHusAX. MopasibHasi OTBETCTBEHHOCTh MCCIIE0BATEINS 32 UCCIEN0BaHUs U pa3pabOTKH,
BEJIyIIHE K SKCIIMKALMY COCTOSIHUN CO3HAHUSI U KOHTPOJIIO TIOBE/ICHMUS.

7. CGHCOpHHe CHUCTCMBI U ITPOLIECCHI BOCIIPUATHUA.
CGHCOPHO-HepHGHTI/IBHaﬂ opraHu3anysa 4€JIOBEKa U €€ 5BOJIIOI M.

[TnacTUuHOCTh U U3OBITOYHOCTh B OpraHU3allMi CEHCOPHO-NEPLENTUBHbBIX cucTeM. HelipoHHble
MexaHu3Mbl U Teopus Dypre-paznoxenus. Uutepmonansuble 3¢ dexTsl 1 cuHecte3nu. Cxema
tena. PasHoBuaHOCTM OonM M mpobiema (aHTOMHBIX KOHEYHOCTeH. KoXKHO-TakTHIIbHAs
qyBCTBUTEIBHOCTb. ODKCIIEPUMEHTHl C PE3MHOBOM pPYKOW M CyOBEKTHBHOM CMEHOW Tea.
[TpoGnema 3pUTENbHO-BECTHOYIAPHBIX B3aUMOJICHCTBUI B aBHAllMU, KOCMOHABTHKE M CHCTEMax
BUPTYyaJIbHOWH peallbHOCTU. 3puTenbHo-akycTudeckue s¢dexrsr: s¢ppexkr Mak-I'ypka B
HKCIEpUMEHTaxX ¢ BUAUMOMN peubto (visible speech). OrpanndueHHOCTh 3PPEKTOB «3PUTETHHOTO
ruieHay. Teopun KBaHTOBAaHHOTO M HEMPEPHIBHOTO MEPIENTHBHOTO BPEMEHHU.

Bocnpusrre npocTpaHCTBEHHBIX U IMHAMUYECKUX XapaKTEPUCTUK OOBEKTOB.

CoBpeMeHHBIN CTaTyCc 3aKOHOB IEPLENTUBHOM OpraHM3alMM TemTanbTincuxonorud. Ilonsarue
CUCTEMBI OTCUETa M DJKCHEPUMEHTHl JlyHKepa ¢ HMHIYLHMPOBAHHBIM JABWXEHHMEM. Wiumo3uun
BOCTIpHATHSA JIBUKEHUs. Bocnipusitue ynanennoctu u riyounsl. Crepeorpammsl FOnesa. Teopust
JBYX 3PUTEIBHBIX CHCTEM: BOCIIPUATHE «TAE» U BOCIPUATHE «ITO». JlOp3anbHbIN U BEHTPaIbHBIN
MOTOKH TepepaboTKH CEHCOPHOW MH(OPMALUU B 3pUTEIBHOM, CIyXOBOW M COMaTOCEHCOPHOM



Kope. JlaHHbIE HEUPOTICUXOJIOTUU M YTOUHEHHE (PYHKIIMI JOP3aJIbHOTO IMOTOKA B SKCIIEPUMEHTAX
Ha BOCHPUSATHUS KPYTHU3HBI XOJIMOB U ONITUKO-T€OMETPUUECKUX WILTIO3HUH.

Bocnpusitue nHIMBUAYaNbHBIX XapaKTEPUCTUK IPEIMETOB U UX MIOBEPXHOCTENU. 3aBUCUMOCTh OT
IIPUBBIYHONM IIPOCTPAHCTBEHHOM OpPUEHTALlMM: JOKCIEpUMEHThl Poka ¢ OJHOBPEMEHHBIM
SAPKOCTHBIM KOHTpacToM U 3¢ ekt Tatuep. [IpodraeMbl «IpocTOro U Cl0XXHOT0», «JIOKAJIBHOTO U
17100a1bHOT0» B BOCHPUATHH (opMbl. D deKT mpeBocxocTBa 00beKTa. Bkiiaa 3a1HUX OTAEIO0B
JIEBOT'O M IIPABOro HoJymapuid. MoaymnspHas opraHu3anusi MEXaHU3MOB BEHTPAJIBHOIO IOTOKA.
Bocnpusitue oOuiero cMeicia cuTyauuud. MexXaHM3Mbl COLMAIBHOTO BOCHPUATHS. DPQPEKThI
Ouonornyeckoro ABkeHus. Bocnpustue nuna u smouuil. Pojb KOHTakTOB «ria3a-B-IJiazay.
HelpoKOrHUTHBHBIE SKCIIEPUMEHTHI C aHTPOIIOMOP(GHBIMU areHTaMu (aBaTapamH).

8. CTpyKTypa naMsTH U MPOLIECChl 00YUCHHUS.
CucreMbl IaMATH 4E€JI0OBEKA.

PaznooOpazue mHecTnyeckux 3(PGEeKTOB: SKCIUIMIUTHAS U UMIUTMIUTHAS namsath. Cnenuduka
NaMsTH 4YelOBEKa: pOJib «BHEIIHEW MaMaTu» (KyJIbTYpHBIX apTe(dakToB) M KOTHUTHBHOTO
KoHTpossi. BocnpousBenenune u y3HaBanue. KpuBas 3a0biBanus DOOuHraysa. Kmaccuueckue
3¢ dexTsl kpas u ux uHTeprIpeTays. TpexKOMIOHEHTHBIE MOJIETIN: CEHCOpPHAsl, KpaTKOBPEMEHHast
U JI0JTOBPEMEHHas MaMsATh. Pollb mporoBapuBaHus U CEMaHTUYECKOT0 KoaupoBanus. [lamsaTe Ha
CJIOKHBIN 3pUTENbHBIN MaTepuai. Moaudukaius MoJIeIN: MOHATHE paboyeil maMsTy.

CemaHTHYeCKast ¥ AMHU30AMYECKast TaMsITh. AMHE3UsI HA UCTOYHUK TOIY4YE€HHON HWH(MOpMAIIHH.
Teopuss cneunpuyeckoro komupoBanus Tynsunra. Teopus ypoBHel oOpaboTku Kpoiika.
CoBpeMeHHbIE MHOTOYPOBHEBBIE Mozenu. Heliporcuxonornueckue u HEHpoPHU3HOIOTHIECKHE
noaxoel. Ponnb NMDA-cunancoB. Oco6eHHOCTH HeMporeHesa CTpyKTyp TMIIOKAMIIA.

OOyuenue u 00y4yaeMoCTb.

MHosxecTBeHHOCTDH (hopM 00yUEeHHS y YesloBeKa: HacTpoiika (tuning) aBTOMaTU3MOB, HAKOILUIEHHE
u npeoOpazoBaHue 3HaHUU. Teopuu ¢GopMUpOBaHHS HaBBHIKOB. MHeMOTexHHMKA. AMHE3UH B
KJIMHUKE U B 0OblieHHON *ku3HU. [locTTpaBmMarndeckuii cunpom (PTSD). Pazsutue namsatu u
oOyudeHus B oHToreHese. Crnienuduka BO3pAaCTHBIX M3MEHEHUN MaMsITH B HOPME U IaTOJIOTHU.
['eHeTnyeckue U HEMPOPU3NOIOTHYECKHNE MEXAaHU3Mbl HEWPOJEreHepaTUBHBIX 3a00JIEBaHUM.
Amnens APOE €4 u Oone3nbp Aunblreiimepa. Poib KOrHUTMBHOTO KOHTPOJIS M COLIMAJIBHOU
MOJIEPHKKH.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KoHBepreHTHBIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

OcHOBBI 00111€/i M1 HEOPTAHNYECKOH XUMHUHU

Heab AMCHUNIMHBI:

TEOPETUYECKOE U MPAKTHYECKOE OCBOCHUE OCHOBHBIX Pa3/IeNIOB 001l 1 HEOPraHUYECKONH XUMHUU
C YYETOM COBPEMEHHBIX TEHJICHIUHN Pa3BUTHI XUMUUECKONW HAyKH. DTO TO3BOJIUT:

- IOHATBH JIOTUKY WM BO3MOXHOCTU XHUMMHH, 0COOEHHOCTH XMMHUYECKOTO nmoaxoJa K H3YUYCHHUIO
OKPYZKaroumero Mmupa;

- IOHUMATh U UCIIOJIb30BATh A3BIK XUMHNYCCKHUX (I)OpMy.]'I u ypaBHeHHﬁ;

- TIpeACKa3bIBaTh CTPYKTYPY M CBOWMCTBa BEUIECTB, MX CIOCOOHOCTh B3aMMOJICHCTBOBATH C
JIPYTMMH BEIIECTBAMM;

- HOHATH ABHUXYIIUC CHUJIBI XUMHYCCKUX peaKuHﬁ, O0COOEHHOCTH HX IIPOTCKAHHA U CII0COOBI
YHpaBJICHUA UMU.

3agauu AMCHUIINHBIL:

- CcOo3JlaHhe y O0ydYaroluXcs COBPEMEHHBIX MPEICTABICHUH O CTPOSHHM BEILECTBa, O CBS3U
CTPOEHHUS U CBOMCTB BELIECTB C XapaKTePOM XUMUYECKOH CBS3H U C MOJI0KEHUEM COCTABIIAIOIINX
UX 3JIEMEHTOB B [lepnoandeckoi cucreme;

- 3HAKOMCTBO C MpUHIOHUIIAMH, OIIPCACIIAIOINMU CBOMCTBA XUMHYECKUX peaKunﬁ;

- 3HAKOMCTBO C KMHCTHUYCCKUM H TCPMOIAUHAMHUYCCKUM IIOAXOJAMH K OIMUCAHUIO XUMHYCCKUX
MponeccoB € LSO OIITUMU3AIUU YCJIOBI/Iﬁ ux HpaKTI/I‘IeCKOﬁ pcajm3anuun;

- OINHCAHME BAXHEHIIMX CBOWCTB HEOPraHWYECKHX COCAMHEHUN M 3aKOHOMEPHOCTEH HX
WU3MEHEHUSI B 3aBUCUMOCTH OT IOJIOKEHHMS COCTAaBJIAIOIIMX HX 21eMeHTOB B llepuommueckoin
CUCTEME.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO TUCHUIINHE (MOAYJIIO)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YJarOIIIHECs JTOKHBI
3HATh:

- OCHOBHBIC ITOHATHA XUMHUU: BEIICCTBO, XUMHUYECKUM 9JICMCHT, aTOM, MOJICKYJId, OTHOCUTCIIbHBIC
aTOMHad ©W MOJCKYJIdpHad MacCbl, HWOH, aJUIOTPOIIUSA, HU30TOIIbI, XUMHNYCCKAAd CBA3b,
SJICKTPOOTPULATCIIbHOCTD, BAJICHTHOCTL, CTCIICHb OKHUCJICHHUS, MOJIb, MOJIIpHAs Macca, MOHHpHLIﬁ
06’LCM, PacCTBOPLI, SJICKTPOJIUT U HEIJICKTPOJIUT, DJICKTPOJIUTHUUYCCKAA AUCCOLMalUA, KUCIIOTa,



OCHOBaHHUE, OKHCIIEHUE U BOCCTAaHOBJIEHUE, TEIJIOBON AP (PEKT peakui, CKOPOCTh XUMHUECKOMN
peakiuu, KaTann3, XMMUIECKOe PaBHOBECHUE;

- OCHOBHBIE 3aKOHbl XMMHM: 3aKOH COXPAHCHHMS MAacChl M JHEPrUM, KPaTHBIX OTHOLIEHU,
MOCTOSTHCTBA COCTaBa, OOBEMHBIX OTHOIICHWH; KMHETHYECKUH M TEPMOAMHAMHYECKUN 3aKOH
JICUCTBYIOIIUX MAcCC;

- 06H_II/Ie CBCIACHHSA O XMMHUYCCKOM DJICMCHTC (HaSBaHI/Ie, XUMHYCCKUN CHUMBOJI, OTHOCUTCJIbHaA
aTOMHasd Macca);

- TIOJIO’KEHHE XMMHUYECKOro aieMenTa B [lepuoanueckoii cucreme (MOPsSIKOBBIA HOMED, EPUOI,
rpynna, noArpymnmna);
- CTpOEHHE aToMa »JIeMeHTa (3aps] slpa; YHCIO MPOTOHOB M HEUTPOHOB B AIpE; YHCIIO

QJICKTPOHOB;,

- DJIEKTPOHHAs KOHQUTYpallus, paclpeleieHUe 3JICKTPOHOB MO JHEPIETHUYECKUM YPOBHSM,
MOJAYPOBHSIM U aTOMHBIM OpOUTAIISIM;

- CBOIcCTBa IMpOCTOro BCUICCTBA, 06pasyeMoro JaHHBIM JJICMCHTOM (MeTaJ'IJ'I, HEMCTAJll,
arperaTHoc COCTOAHUC IIPpHU OOBIYHBIX YCIOBUAX, TUIL XUMHUYECKOM CBS3U B BGIJ_ICCTBC);

- BBICIIMHA OKCHJ] M COOTBETCTBYIOIIMH eMy THUIAPOKCUA ((POopMyibl, BaJICHTHOCTh M CTEIECHb
OKHCJIEHHUS 3JIEMEHTA B COEJUHEHHUH ), UX KHCIIOTHO-OCHOBHBIE CBOICTBA;

- BOAOpoaHOe coeauHeHHe ((opMyrna, BaJEHTHOCTb W CTENEHb OKHUCICHHS D3JeMEHTa B
COCIMHEHUN); IPYTHe COeNUHEHUs deMeHTa (PopMyJibl, KATHOHHAS UM aHUOHHAs Gopma).

yMeTb:
- Ha3bIBaTh HEOPTAHUYECKHUE BEIIECTBA 10 «TPUBHAIIBHOW» WIIM MEXKTYHAPOIHON HOMEHKIIATYPE;

- OHNpCACTIATE: BAJICHTHOCTE U CTCIICHb OKUCJICHUA XMMHUUYCCKHUX BJICMCHTOB, THIL XUMHYECKOH
CBA3M B COCAUMHCHHAX, 3apsa] HOHA, XapPaKTCp CpCAbl B BOAHBIX PaCTBOpPAX HCOPraHUYCCKHUX
COGI[I/IHGHI/II\/'I, OKHCJINTEIIFHBIE 1 BOCCTAHOBUTEIBLHEIC CBOMCTBA COCAUMHCHUS,

- COCTaBJIATh CTPYKTYpPHbIE (DOPMYJIIBI MOJIEKYJI M MIPEICKA3bIBATh UX T€OMETPHIO;

- ApPaKTCPpU30BaTh: JJICMCHTBI B NEpUOJAAX U TPYIIIIAX IO HX IIOJIOKCHUIO B HepﬂonnquKoﬁ
CHUCTEMC I[I/I MeH,Z[eJIeeBa; 06H_[I/Ie XMMHYECKHE CBOMCTBA MCTAJIJIOB, HCEMCTAJIJIOB, OCHOBHBIX
KJIaCCOB HCOPIraHUYCCKUX COCI[I/IHeHI/II\/’I;

- OOBSACHATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; MPUPOJY XUMUUYECKOU
CBS3M (MOHHOM, KOBAJIEHTHOM, METAINTINYECKOM ), 3aBUCUMOCTh CKOPOCTU XMMHUECKOHN peakluy 1
MOJIO’KEHUS XMMHUYECKOTO pPaBHOBECUS OT PA3IMYHBIX (PaKTOPOB;

- COCTaBJIsITb yYpaBHCHHUA U CXCMbl XUMHWYCCKUX peaKL[I/Iﬁ u TIMpOBOAHUTL II0 HHUM
CTCXUOMCTPUUCCKHUEC PACUCTHI,

- BBINOJHATE XUMHWYECKHUH OKCIICPUMCHT I10 pacClio3HaBaHUIO BaKHEHIITNX HCOPraHNYCCKHX
BCIICCTB U ITOJTYUYCHUTIO HpOCTGﬁIHHX BCIIIECTB,

- IPOBOJIUTH CAMOCTOSITENIbHBIN MOUCK XUMHUYECKONH HHPOPMAITHH C UCIIOJIb30BAHUEM PA3IUIHBIX
MCTOYHUKOB (HAYYHBIX U3/IaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB Internet).



BJIAJ1€Th:

- ME€ToaaMu OIIPCACIICHHUA BO3MOXHOCTH IIPOTCKAHUA XMMHNYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX
YCIIOBUAX U OLICHKH UX HOCJ'IC,I[CTBI/II‘/'I;

- TCOPCTUYCCKUMHU MCTOJaMH OIIMCAaHUA CBOICTB IPOCTBIX W CJIOKHBIX BCHICCTB Ha OCHOBC
IIOJIOKCHHUA COCTABIAOINNX UX 3JICMCHTOB B HepI/IOI[I/I‘{eCKOfI CUCTEMEC XUMHNYCCKUX 3JICMCHTOB,

- criocobamu 6e30macHOro 00paIieHus ¢ TOPIOYUMU U TOKCHYHBIMH BEILIECTBAMU;
- OCHOBHBIMH HaBBIKAMH PabOTHI € J1a0OpaTOPHBIM 000PYIOBAHUEM;

- MCTOJaMH1 NIPUT'OTOBJICHUA paCTBOPOB 3aﬂaHHOﬁ KOHILICHTPAaI1H.

TeMbl U pa3jaeiibl Kypca:
1. [Ipeamer u 3a7a4vl XUMHUH, OCHOBHBIE IIOHATUS U 3aKOHbI XUMUHU

XuMHUs Kak OJHa M3 EeCTECTBEHHBIX HayK. B3auMocBs3b Xumuu, (U3MKK U OUOJIOTHU.
OcoOennoctu xumuu Kak Hayku. CTpykTypa u s3blk xumuu. BemectBo. Knaccuduxarms
XUMHYECKHUX BEIIECTB. X UMUYECKHUE JIEMEHThI. ATOM, aTOMHBII HOMEp, OTHOCUTEIbHAs aTOMHAsI
Macca, M30TOombl. PacmpocTpaHEHHOCTh XMMHUYECKUX 3JIEMEHTOB B mpupoje. [lepuoamueckas
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. CTEXMOMETPUUYECKHE COOTHOIICHMS,
SMIHUpPHUYECKass W  MOJIGKyJsipHas (opMmyrna COSAWHCHHS. BalleHTHOCTh  DJIEMEHTOB.
HecrexnomeTpruyeckue coequHEHMS. AJUIOTPONHBIC U ToIUMOpdHBIe Moaudukari. OCHOBHBIC
KJIACCHI HEOPTaHWYECKUX COCJAMHEHHI: OKCHIbI, KHUCJIOTHI, OCHOBAaHUsS, COJIM, OWHApHBIC
COCINHEHUS. [IpeBpamenus XUMHUYECKUX COCTMHEHUH. YpaBHeHust peaKkuuid.
CrexuoMeTpruiecKue pacu€Thl 10 YPaBHEHUAM peakiuii. XuMudeckas nepemennas. opmanpHas
3alUCh U MEXaHM3M pEeaKIMH. JHEepPreThuecKas KpuBas XMMUYECKON peakiuuu. DIeMeHTapHbBIN
aKT XMMUYECKOW PEaKlH.

[TpakTuyeckas yacth: "TexHuka 6€30MaCHOCTH IpU pabOTe B XMMUYECKOH JIaOOpaTOpUH.

OcHOBHBIE BHJBl XUMHUYECKOH TMOCYIbl M J1a0OpaTOpHOTO 000pYyAOBaHMs, OONACTH HX
npuMmeHeHus. Pabora ¢ Becamu, mpasmiia B3BemnBaHua. COOpKa MPOCTEHUIINX YCTaHOBOK JUIS
nostydeHust u coopa razon. COOp ra30B METO/I0M BBHITECHEHUS KUJIKOCTH U METOJIOM BBITECHEHUS
BO3/lyXd. YpPaBHEHHE M CTEXMOMETpPHUS XUMHYECKOM PEaKkLUHH, MOJSPHAs Macca. YpaBHEHUE
MenneneeBa-Knanetipona. OnpeneneHre MOJISIPHON MacChl HEM3BECTHOTO METajlia Mo 00beMy
BOJIOPOJia, BBIIEIMBILErOCS B XOJ€ €ro peakluu ¢ Kuciaoro. OnpeneneHne MOJIIPHOW 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 c KUcIoToW. OmnpeneneHre MOJIIPHOM MacChl HEM3BECTHOW OpraHM4eCKOn
KHCJIOTHI IO 00bEeMY IIEJIOUH, MOLIEeIIIeH Ha ee HeUTpaTH3alHIo.

2. DNEKTPOHHOE CTPOEHHE aToMa



BomoponomnonoOHpie aTOMBI M HOHBI. DJIEKTPOHHBIC YPOBHU SHEPIUH, BOJHOBBIC (DYHKITHH,
MPOCTPAHCTBEHHOE pachpesielieHne dSJIEeKTPOHHON IUIOTHOCTH, paauaibHas W  yriioBas
3aBUCHUMOCTh BOJHOBBIX (pyHKIHiA. KBaHTOBBIC YHClia IEKTpOHA. MHOTOAIEKTPOHHBIC aTOMBI.
OpnHosnekTpoHHOe mpuOMKeHne. DddexTuBHBIC 3apsasl. Bomopoaomogo0Hbie OpOUTAIIH.
[lpunuuner  3anonHeHust opoOutanei. JluarpamMma SHEpPreTUYECKMX YpOBHEH  aToma.
[lepuoanyeckue CBOWCTBA 3JIEMEHTOB: aTOMHBIC M MOHHBIC PAIUyChl, YHEPTUs WOHHU3AIUH U
CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPHULIATEILHOCTh 10 MaJIuKeHy.

[TpakTryeckast 4acTb: DIEKTPOHHOE cTpoeHHe aToma. OKpalluBaHUE IJIAMEHH COEIMHEHUSMU
aneMeHTOB [A u [IA rpyni, CneKTp u3JIydeHus aToMa, MEXaHW3M €TI0 BO3HUKHOBEHUS Ha PUMEpPE
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 THAPOKCHAOB B Iepuoje (Ha MpUMepe THAPOKCHIOB
3JIeMEeHTOB 3 mepuoja) u rpynne. M3MeHeHune OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOWCTB
3JIEMEHTOB B leprojie (Ha MpUMepe COeTUHEHMI 27IeMEHTOB 3 Meprojia) U TpyIe. Y paBHUBaHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN METOJOM AJIEKTPOHHOTO OasaHca.

3. Xumnueckas CBs3b, SJICKTPOHHOC U IPOCTPAHCTBCHHOC CTPOCHUC MOJICKYII

OO0pa3oBaHue XMMHUECKOH CBsA3M Mexkay aromamu. KoBanenTHas cBsizb. BanentHocTs. [1paBuiio
okteta. CtpykTypsl Jlptouca. Pe3oHaHcHble cTpykTypbl. DopmanbHbI 3apsii U CTENEHb
OKHCJICHUS JJIEMEHTa B COCJUHEHNH. XapaKTEPUCTUKU XMMHUYECKOM CBA3M — IOPSNOK CBS3H,
JUIMHA, SHEPTHUs, HOJAPHOCTh. ['eoMeTpust mMoiseKkyn. Mozenb OTTaJKMBaHUS JIEKTPOHHBIX Map
BAJICHTHBIX OpOWTANIell U ee orpaHuyeHHs. Teopus THOpPHIU3AIMHA M HAIPaBIEHHOCTh CBS3CH.
DJEeKTPOHHBIE COCTOSIHUSI MOJEKYNbl. MeToax MOJIEKYJIspHBIX opOuTaneil. DIeKTpOoHHAs
KoHurypanus mosnekynsl. Meroq MO B npubnmxennu JIKAO. KoppensiimonHsie quarpaMmsl,
CBS3BIBAIOIIME, HECBS3BIBAIOIME U PA3PHIXJIAIOLIME OpOUTANIN, HMOPSAJOK CBSI3U. DJIEKTPOHHOE
CTPOEHHE JIBYXaTOMHBIX MoJieKyll. [lonsTne o nocrpoernn MO reteposiniepHbIX ABYXaTOMHBIX
MOJIEKYJI. MexXMOJIeKyIIIpHbIE B3aUMOAEHCTBUS. BoropoaHas cBA3b, €€ MPUpPOAA, CBOMCTBA U
pOJIb B KMJIKOCTSX, MOJIEKYJISPHBIX KPUCTAJIIaX U MaKpoMoJleKynaX. BaH-nep-BaanbcoBa CBs3b,
pa3IUYHBIE BUABI AUIOJb-AUIIOJIBHBIX B3AaUMOJEHCTBUMN.

[TpakTrueckast yactb: THUIIBI XUMUYECKOW CBSA3HM, MEXaHU3Mbl 00pa30BaHUSI KOBAJIEHTHOM CBSI3U
(oOMeHHBIH, TOHOpHO-aKLenTopHbIH). @opmyinsl JIbtouca, Teopus OTTAIKUBAHUS AJIEKTPOHHBIX
nap, BIMSHHE TE€OMETPUM YacTHI] Ha UX PEaKUHOHHYI0 CHOCOOHOCTh. Bonopoanas cBs3b,
MEeXaHM3M ee o00pa3oBaHMs, BIMSHME HA CBOICTBA BelECTBA (TeMIepaTypa KUIIEHUS,
TETJIOEMKOCTh, BA3KOCTh). [ mapoduiabHOCTh, THAPOGOOHOCTD. JIMCTIepCHOHHOE B3aUMO/ICHCTBHE
(cunpl Jlonnmona). Tumbl KpUCTANIMYECKUX pPEIIETOK, CBOMCTBA BEIIECTB C Pa3IMYHBIMHU
KPUCTAITIMYECKMMHU pelIeTKaMH (TeMIepaTyphl IJIaBJICHHS, paCTBOPUMOCTD). J[BHIKYILIME 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 OIMCaHHE XHMHUYECKOMH pCaKkIuu.
3HCpF CTUYCCKAasA KpuBasd BHeMCHTapHOﬁ XUMHYECKOU pCaKknuu. HpHMa}I u o6paTHa${ pCaKknuu.
HepBLIfI 3aKOH TCPpMOJWMHAMHUKN M €TI0 IPUMCHCHHC K XHUMHUUYCCKHM PCAKIUSAM. OHTAIBINUS.
Tenmora XMMHYECKHX peaKLII/Iﬁ npu MNOCTOAHHOM o0beMe H Ipu MNOCTOSIHHOM JaBJICHHUU.
TepMOXI/IMI/I‘-ICCKI/IC YpaBHCHUA peaKHHﬁ. 3akon ['ecca. DHranmbImu O6paBOBaHI/I}I, CropaHus,



pactBopeHus. TepMOXMMHYECKHE LMKIbI. OHTpomnus. BTOpoil 3aKOH B MNPUMEHEHUH K
XUMHYECKHM TpoueccaM. OHepruss ['mO0ca, SHTaJbNUNHBIA M SHTPONUUHBIA (aKTOPBHI.
OOpatumbie peaknnu. XHMHUECKOE PaBHOBECHE — OIpeieeHne u obuue croiicTBa. Koncranra
paBHOBeCHsI M €€ CBA3b C TepMmoAuHaMuueckumu ¢Gyakmusmu. [Tpunmun Jle Hlatemnsbe.
TepMoauHaMUYeCcKHe CHpPAaBOYHBIC JaHHBIE 00 MHIUBUAYAJIbHBIX BEUIECTBAX U XMMHUYECKHX
peaKusx.

XapakTepHble BpeMeHa XUMUUYECKUX PEaKIUi. DHEPreTHICCKUN Oaphbep XUMHUUYECKOW PEaKIIHH.
CnocoObl akTuBanuu peareHTOB. [loHATHEe O MexaHu3Me XUMHuYecKod peakuuu. CKOpOCTh
XUMHUYECKON peaklMM U €€ 3aBUCHUMOCTh OT Pa3JIMYHBIX (PaKkTOpOB. 3aKOH JEHCTBYIOIIMUX Macc.
Koncranta ckopoctu. YpaBHeHue AppeHuyca. JIuMutupyromas cTaausi CIOXKHOW peakKilHH.
Karanus, ero pons B xumMuu. OCHOBHbIE MeXaHU3MBbI KaTaiau3a. OO0Iiie CBONCTBA KaTaJIU3aTOPOB.

IIpakTnueckas yacts: Kunerudeckoe ypaBHeHue. Ilopsmok peakuuu, MOPSAOK IO BEILIECTBY,
MOJIEKYJISIPHOCTh peakuuu. OrnpeneneHue Mnopsjaka peakiuuu U3 3KCIEpUMEHTAIbHBIX JAHHBIX.
@akTophl, BIUSIOLIME HA CKOPOCTh XMMMYECKOH peakuuu (KOHLEHTpalMs pearupyromux
BEILECTB, TEMIIEpaTypa, IPUCYTCTBHE KaTaJIM3aTOpa, IUIOLAAb MOBEPXHOCTH PEarupyroInx
BEIICCTB, TpUpoja pearupyromux BemiectB). [IpaBuno Bant-I'odda, onpenenenue
TEMIIEPaTypHOTO KO PUIIMEHTA U3 SKCIICPUMEHTAIBHBIX JaHHBIX, ypaBHEHHE AppeHHyca.

XHUMHYECKOE paBHOBECHE, KOHCTaHTa paBHoBecHs. CrocoObl CMENIEHUS XUMHYECKOTO
paBHOBecHs (M3MEHEHHE KOHIICHTpAI[MM BEIIeCTB, M3MeHeHHe TemmepaTypsl). [lpunoun Jle
Illatense, ero 000CHOBAHUE.

5. PactBopbl. CriocoObI BeIpaXKeHUsI KOHIICHTPAIIUH, KOJUTUTaTHBHBIE CBOIICTBA 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 CBOWMCTB 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 KHUIICHUA W IMOHWIKCHUC TEMIICPATYPhI 3aMEp3aHUsl pPaCTBOPOB C
MO3HUIIUM KOJIUTaTUBHBIX CBOMCTB.

[TpakTnueckass yactb: CrocoObl BBIpaKEHMsI KOHLEHTPAllMW pPACTBOPOB (MaccoBas O
pacTBOPEHHOTO  BEIIECTBA, MOJISIpHAs  KOHLIEHTpAlMs), MEpeBOJ MEXAY eAUHHUIAMU
KOHIeHTpauuu. [Ipurorosienne pacTBOPOB 3aJaHHON KOHLIEHTPALIUH.

6. PacTBOpBI, 25eKTpOIUTHYECKAS] TUCCOLIUATIMS

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. B3aumonelicteue MCKAY HOHAMU B PACTBOPC, HOHHBIC YPABHCHU A peaKuHﬁ.
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-OCHOBHEIE paBHOBECHS B paCTBOpax



Kucnoter u ocHoBanus mo Appennycy. CHIbHBIC U clla0ble KHCIOTHI U OCHOBaHMS. KOHCTaHTHI
KHUCJIOTHOCTH M OCHOBHOCTU. CTyneHYaras Iaucconuanusi Ha npumepe (GpochopHOM KHUCITOTHI.
KucnorHocts mo bpencreny, compsbKeHHbIE KHUCIOTBI M OCHOBaHMs. Bona kak kuciora H
OCHOBaHue. ABTOMOHHM3alUsl BOABI, MOH ruapokconus. pH pactBopos. Pacuer pH pactBopos
cJ1a0bIX KUCIIOT U OcHOBaHMU. ['unponus coneil. Bydepusie pactBopsl. Kucnorsl 1 ocHOBaHUS IO
JIptoucy. IIpoussenenne pacCTBOPUMOCTH.

[IpakTnueckass yactb: [loHATHME KHUCIOTBI M OCHOBAaHMSI C MO3ULMN TEOpUil AppeHuyca Hu
bpencrena-Jloypu. KucnorHo-ocHoBHOEe paBHOBecHe, compsbkeHHas mapa. KoHcTaHTb
KHCIIOTHOCTH M ocHOBHOCTHU. [loTeHnuomerpuueckoe uzmepenue pH, pacuer pH s cunbHOM
KHUCJIOTBI/CHJIBHOTO OCHOBaHUS, caboi KUCIOThI/cllaboro ocHoBaHus. ['uaponus, onpenenenue
KHCIIOTHOCTH CpeJibl B pacTBOpax coieil. bydepnsie pactBopsl, pacuet pH OydepHbIX pacTBOpPOB.
Bnusaue pazbaBnenns Ha pH OydepHbIx pacTBopoB. JleiicTBHE KHCIOT W Imenoded Ha pH
Oy(depHBIX pacTBOPOB.

8. OKHCIUTETEHO-BOCCTAHOBUTEILHBIE p€aKnuu

[loHsiTUs OKHUCIEHUS W BOCCTAHOBJICHHS. THIHUYHBIE BOCCTAHOBHUTEIW U OKHUCIIHMTEIIH.
CocraBiieHue ypaBHEHHH OKUCIUTEILHO-BOCCTAHOBUTEILHBIX PEAKIIUNA: METO/IbI SJIEKTPOHHOTO U
AIIEKTPOHHO-UOHHOTO OanaHca. OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC MOTSHIUAJIBI.
CornpsbKkeHHbIE OKHCIUTEIH M BOoccTaHOBUTENU. YpaBHeHue Hepucra. Jlmarpammer Jlatumepa.
Ce3p DJIC ¢ TEepMOIMHAMHYECKMMHU CBOMCTBAMHU. XHMHYECKHE MCTOYHUKH TOKA, WX
KJaccupukanus. DIEKTPOIIU3 PACTBOPOB U PACILIABOB.

[TpakTiyeckass 4acTh: YpaBHUBAaHUE OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIHA METOJ0M
AIEKTPOHHO-MOHHOTO Oananca. CTaHIApPTHBIN AJIEKTPOAHBIN moTeHuuan. YpaBHenue HepHera.
Bnusnue pH cpenpl Ha OKUCIHUTENBHYIO CIHOCOOHOCTH M COCTaB MPOAYKTOB OKHCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX peaKkiuu. MI3MeHeHHe OKUCIUTEIbHBIX CBOMCTB @30THON M CEPHON KUCIIOT B
3aBUCUMOCTHU OT KOHIICHTPALINH.

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 TajoreHOB. [ aloreHOBOIOPOIbI.
BzaumopeiictBue ranoreHoB ¢ Boaoul. KucioponHsie coelrHEHUs rajioreHoB. llonmydenne u
XUMHUYECKHE CBOMCTBA KUCIOPOAOCOAEPIKALUX COETUHEHNHN TaJIOTEHOB.

[Tpaktnyeckas yacte: Ilonydyenue ranoreHoB (xjopa, 6poma, oxa). OKHCIUTEIbHBIE CBOMCTBA
raJlorTeHOB, CPABHEHUE OKUCIIUTEIBHOW CIIOCOOHOCTH MPOCTBIX BelleCTB-rajioreHoB. CpaBHEHHE
BOCCTAHOBUTEJIBHOM  CIIOCOOHOCTH  TaJIOTEHUI-MOHOB, H3MEHEHHE BOCCTAaHOBUTEIHLHOU
CHOCOOHOCTH TaJIOTEHUJI-MOHOB B Trpymnmne. KadecTBeHHbIE peakIu TraJoreHHI-HOHOB.
Kucnoponconepkamue coeiuHeHHs ranoreHoB. (CpaBHEHHE OKHUCIUTENBHBIX  CBOMCTB
KHCJIOPOJICOIEPKALMX COEIMHEHUN TrajoreHoB B rpynne. CpaBHEHUE OKUCIUTENBHBIX CBOMCTB
KHCJIOPO/ICO/IEPKAIMX COSAMHEHUH T'aJOT€HOB ¢ pa3HbIMU CTEMEHSAMU OKUCIIEHUS (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 Il — MOJYYeHHE U XUMUYECKHUE CBOMCTBA. BoIOpOoIHbIE COETMHEHUS XaTIbKOT'€HOB.
OKkcuabl U KHUCIOPOJHBIE KHUCIOTBHI cepbl M cesieHa. [lodyueHume M XuMuyeckue CBOMCTBA
KHCIIOPOJIOCOJEPIKAIINX COSIMHEHHM cephl, cenieHa u Teutypa.  \[IpakTudeckast YacTh:
OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE ~ CBOMCTBA  IMEPOKCHJIA  BOAOPOJA.  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 [leprnoandeckoi 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 MOJY4YeHHUS 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. OKCH[IBI YIiIepoJa, yrojbHas
KHCIIOTa 1 KapOoHaThl. OKCHIIBI KpeMHHUS U 00pa, CUIIMKATHI, OOPATHI.

[TpakTuueckas yacth: "[lonydeHue u cBolicTBa aMMuaka u cosieil ammonusi. CpaBHEHHE CBOMCTB
HUTPUTOB M HUTPAToB. Tepmuueckoe pasnokeHue HUTpaToB. CBoiictBa docdopa 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 HICJIOYHO3CEMCIIbHBIX MCTAJJIOB U MCTAJUIOB I'NTaBHBIX MOATPYIIII

[Tonoxxenne MeramnoB B Ilepuoauueckoid cucreme sneMeHToB. OOmme ¢uznyeckue u
XUMUYECKHE CBOMCTBA METAJUIOB TJIaBHBIX moArpynm. [lonydeHne W XuMUUYecKHe CBOMCTBA
MIEJIOYHBIX W IIETOYHO3eMeNbHBIX MeTauioB. Illemounm — xmmuyeckue cBoiicTBa. OCHOBHBIC
cBoMCTBa p-MeTauioB. OCOOEHHOCTH XUMHH aJTFOMUHUS: B3aUMOJICHCTBUE C BOJOM, IIEI0YaMHU U
KHCJIOTaMH, BOCCTAHOBUTEJILHBIC CBONCTBA. XMMHUYECKHE CBOMCTBA 0JI0BAa M CBUHIIA.

[TpakTuyeckas yactb: BoccraHoBHUTEIbHBIE CBOMCTBA MPOCTHIX BEIECTB ATIOMUHMS U ITUHKA (Ha
IpUMepe peakimii ¢ KUCI0TaMHU U pacTBopaMH Ienoydeit). 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, KOOPAMHALIWOHHBIC YHCIa U HU30MCPUA
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 COCAMHCHUA XpOMa, KEJI€3a U KoOambTa.



[IpakTnueckas yacth: IloslydeHrne W CBOMCTBA KOMIUJIEKCHBIX COCIMHEHUN aTIOMHUHUS, LIMHKA,
MeJH, JKelie3a U XpoMma.

14. Xumus nepexoIHbIX METAIOB

[Tonoxenue d-metamioB B [lepuoaudeckoii cucteme. DNeKTpOHHAS KOH(PUTYpaLUs IEPEXOAHBIX
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 XHUMHYecKue cBoicTBa. (OCOOCHHOCTH XUMHHM MOJMO/AEHA: HW3MEHEHHE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX U KHCIOTHO-OCHOBHBIX CBOMCTB IPH M3MEHEHUHM CTEIECHU
okucnenus. Xumusi f-anementoB. Jlantanuapl u akTuHUABL. OCHOBHBIE CBOWCTBA M CTETECHU
OKHCIICHMS.

[IpakTuueckas yacte: "BoccTaHOBUTENBHBIE CBOMCTBA MTPOCTOrO BelecTBa 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 cBoictBa ruiapokcuaa xenesa (II).
OKuCIUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA coeauHeHui xenesa (I1). Ilomyuenue u cBoiicTBa
ruapokcuaa sxkenesa (III). OxucauTenbHO-BOCCTAaHOBUTENBHBIE CBOMCTBA COEIMHEHMM jKele3a
(IIT). KauectBeHnubie peakiuu noHoB xene3a (I11) u (I11).

Koppo3us. ®akTopsl, BAUSIONINE Ha CKOPOCTh KOppo3uu. CriocoObl 3alIUThl OT KOPPO3HUHU.

OO1ee npeacTaBieHUe O KOJUIOMIHBIX CUCTEMaX, MOIydYeHue 30iel ruapokcuaa xenesa (I11I) u
ceppl. Oddexr Tunmans. Tumbsl KOWTOMTHBIX cUCTeM, (DaKTOpPhI, OOYCIABIMBAIOUINE WX
ycTOM4YMBOCTh. Koaryssamnus 30i1ei o 1elCTBUEM JIEKTPOJIUTOB.

[Tonyuenue coemunenuit xpoma (II) u (VI) u3 coenunenuit xpoma (III). OxucnurtenbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA COEJMHEHUH XpOMa B pAa3IMYHBIX CTEMEHAX OKHCIICHHUS.
AmoortepHnsble cBoiicTBa ruapokcuaa xpoma (III).



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

OCHOBBI OPraHM4YecKO XUMHUM

Heab AMCHUNIMHBI:

Kypc opranndeckoit Xumuu npenHazHaveH Uit OPMHUPOBAHUS Y CTYACHTOB, O0YJarOIUXCs 110
HaIpaBJICHHUIO ((HpHKJIaI[HBIe MaTeMaTuKa u (1)I/ISI/IKa>> MNpeaAcCTaBJICHUA 00 OCHOBHBIX MOHATUIX U
3aKOHax XWUMHHU, XHMHUUYCCKHUX PCAKIHAX U CBOMCTBAX OpraHU4Y€CKUX BCUICCTB. Kpr
MMpeaAcCTaBIACT c000lf OCHOBBI XHMHYECKOH T'paMOTHOCTH, IIOKAa3bIlBa€CT MECTO XWUMHH B
COBPEMEHHOM €CTECTBO3HAHUU, 0COOEHHOCTH XUMHUUYECKOr'0 II0OJX0/1a K U3YYEHUIO OKPYKAIOIIEro
MHpa, 1a€T NPCACTABICHUC O METOAOJIOTMH U TOAX04aX XUMHHU K U3YUCHUIO XUMHUYCCKUX CBOMCTB
BEIIIECTBA, JA€T MOHATh, YTO XUMHUSI, OyTy4Hd TECHO CBSI3AHHOU C (PU3UKON U OUOJIOTHEH, SIBISETCS
CaMOCTOATEJILHON HAyKOM.

Oco0eHHOCTh JAaHHOTO Kypca COCTOUT B TOM, YTO OH IPENOAAeTCs BO BTOPOM CEMECTpe U
OCHOBBIBAeTCSI TOJBKO HA TEX 3HAHUSAX, KOTOPHIC yyalluecs MOJYYWIA MPU MPOXOKIACHUHU B
MIEPBOM ceMecTpe Kypca o011el 1 Heopranndeckot xumun. Kypc cocTouT u3 JaeKiuii, ceMUHapoB
1 1a00paTOpHBIX paboT. ITO 1aeT BO3MOKHOCTH MOJTHOLIEHHOTO OCBOSHUS yUeOHON MPOrpaMMbl
¥ aKTUBHOTO HCIOJIb30BAHHUS MOJTYYEHHBIX 3HAHHUM JJIi OCBOCHHUA MPHU JallbHEHIIeM 00y4yeHUN
TaKUX JUCHUIUIMH KaK XUMH4Ueckas pu3uka, OMoXuMus u Onodusuka.

TeopeTndeckoe U MPAKTHUECKOE OCBOCHUSI OCHOBHBIX Pa3eiiOB OPTaHMYECKONH XHUMHHU C yIETOM
COBPEMEHHBIX TEHACHLUN Pa3BUTUS XUMUUYECKON HAYKH, YTO HEOOXOAUMO i OoJiee Ti1y0oKoro
NOHUMAaHMs BO3MOXKHOCTH XMMMYECKOI'O IMOJXOAAa K M3YUYEHHIO OKPYKAIOLIEro MHpa, OOLIMX
3aKOHOMEPHOCTEN CTPOEHUS BEILECTBA U €ro MPEBPAIIEHUI B IPUPOJIE.

3agauyu AUCHUILINHBI:

- 3HAKOMCTBO C BHYTpeHHeﬁ JIOTUKOM OpFaHquCKOﬁ XAMHHU KaK HAYKH, q)OpMI/IPOBaHI/Ie
HpeI[CTaBJ'IeHI/Iﬁ 0 MEXaHU3Max OPraHn4CCKUxX peaKHHfI;

- U3y4YEHUE OCHOBHBIX KJIACCOB OPTaHMYECKUX COCIUHEHH; (popMUpOBaHHUE MpEACTaBICHUN O
CBSI3U PEAKIIMOHHOMN CTIOCOOHOCTH OPTaHMUECKUX MOJIEKYII C UX CTPOEHUEM;

- UI3YUYCHUC 3aKOHOMCpHOCTCI71 B3aHMOJCHCTBU Pa3JIMIHBIX OPTaHUYCCKUX BCUICCTB C 00BbEKTaMU
Oprxca}omeﬁ Cpeanbl, UX (I)I/ISI/IOJ'IOFI/I‘{CCKOFO u (bapMaKOJ]OFI/I‘-ICCKOFO HCﬁCTBHﬂ, OMOJIOrNYECKOM
poJin, TpUMCHCHUS B HpaKTHqCCKOﬁ ACATCIIBHOCTH YCJIOBCKaA, (I)OpMPIpOBaHI/IC Hpe,[[CTaBJ'ICHI/Iﬁ 00
9KOJOTHYCCKHUX HpOGJ’IeMaX, CBA3AaHHBIX C UCIIOJIb30BAHUEM OPraHUYCCKHUX BCIICCTB.

IlepeyeHb MuIaHUPYEMBbIX Pe3yJIbTATOB 00YUYECHHUS 10 JUCHMILIMHE (MOLYJIIO)

B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YYArOIIHECS TOHKHBI



3HAThb:

- OCHOBHBIC IIOHATHA OpI‘ElHH‘-IGCKOfI XHUMHUU,

- OCHOBHBIC CBOMCTBA Ba)KHEHUIIINX KJIACCOB OPraHu4YCCKux COC,Z[I/IHGHI/Iﬁ " UX IIPUMCHCHHC;

- OCHOBHBIC MCXaHU3MbI OPTraHNUYCCKUX peaKum”I;

- OCHOBHBIC METOAbI XHMHYCCKOH 1 CHCKTpaHBHOfI I/IIIGHTI/I(bI/IKaLII/II/I OpraHM4Y€CKNX BECIICCTB,

- OCHOBHBIE MPUEMBbI pabOThI B 1a00paTOPUN OPraHUYECKON XUMUU.

yMeThb:

- U300pakaTb CTPOECHUE TUIIMYHBIX IPEICTaBUTENEH KJIACCOB OPraHMYECKHUX COEIUHEHUH IO
Ha3BaHUIO M Ha3blBaTh HX IO CTPYKTYPHBIM (opMylaM Ha OCHOBE 3HAHHS MPHUHIUIIOB
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;

- IIpOBOAUTDH HpOCTOI;'I XUMHUYECKUI OKCIICPUMCHT II0 CHHTE3Yy, BBIACICHHIO, OYUCTKC U
XHUMHYISCKOM I/IIIGHTI/I(i)I/IKaIII/II/I BCIIICCTBA,

- 0(OPMIISITH OTYETHI JIAOOPATOPHBIX PAOOT.

BJIAJ1€Th:

- MCTOAaMHU OIIPCACIICHUA BO3MOKHOCTHU IIPOTCKAHUSA XHMHYCCKHUX npeBpameHHﬁ OCHOBHBIX
KJIaCCOB OPraHUYCCKUX COEIMHEHUI B Pa3JINYHBIX YCIIOBUSAX;

- cioco0amu 6e30MacHOro 00palIeHUs C TOPIOYMMHU U TOKCUYHBIMU BEILIECTBAMU;
- 1a00paTOPHBIM 000PYIOBAaHUEM;

- METOJaMH NIPUT'OTOBJICHUA paCTBOPOB 3aJJlaHHOM KOHLCHTpPAInH.

Tembl U pa3ensl Kypca:
1. OGmue npencTaBaeHus O CTPOCHUH U PEaKIIMOHHON CITIOCOOHOCTH OPraHMYECKUX COeTMHEHHH.

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 npezacrapieHus. Konuenius rudpuanszanu.
CnocoObl  K300pa)K€HUs] MOJIEKYJ OpraHM4YecKUX COEIUHEHUH (CTpyKTypHble (OpMYIbI,
COKpaIlleHHbIe CTPYKTypHbIe (opmynbsl, ¢Gopmynsl Jlbionca, pe30HAHCHBIE CTPYKTYpHI).
CooTHecenue rpapuueckoil MOJIENN € PEANbHOM CTPYKTYPO# («4epTOUYKH U CTpEIKn»). [TonsTue
(YHKIMOHATIBHOM I'PYIIIbI, CBSI3b ¢ XUMHUYECKUMHU CBOMCTBAMH, OCHOBHBIE KJIACCHI OPIraHUYECKHX
coeMHeHUH (CBsI3b ¢ (PYHKIIMOHAJIBHBIMU TPYIIaMH, OCHOBHbIE ()YHKIIMOHAJIbHBIE TPYIIIHI).
B3aumonpeBpamieHuss coeiMHEHHH C pa3HbBIMU (DYHKIMOHAIBHBIMU TIpynmnaMu. [IpuHIMIEL
NIOCTPOCHHS Ha3BaHUN OpPraHUYECKUX COEIMHEHUH, CUCTEMATHUYECKUE W TpPUBUAJIbHBIE.



['omonorus. M3omepus (ckenetHas, mojoxkenus ). [IpoctpanctBennas nuzomepus. Konduryparmusi,
OTIMYHe OT KOoH(poOpManuu. ACHMMETPHUYECKH aTOM YIJepoja, ONTHYECKas AaKTHUBHOCTb.
DHaHTHOMEpHI U JuacTtepeoMepbl. Pamemarsl. XupanbHOCTh. PazauuyHble THIBI XUPAaIbHOCTH.
[Mpunmun R, S-Homenknarypsl. CoeqMHEHUS C IBYMsI aCHMMETPHUECKUMHI aTOMaMH YTIIEpo/a.
ITocTpoenue npoexkuui Pumiepa.

2. IIpenenbHble yraeBoaopoabl. ['omosnorus. U3omepsl, BUAbI ©30MEpUU

[IpenensHbIE yrieBoaopoabl — ankaHbl. CTpoeHHe MOHATHE 0 KOH(OopMaIMsIX U KoHpopmepax
JIKaHOB. 3aCIOHEHHAsA, 3aTOPMOKEHHas, CKolleHHas: kKoHpopMmaryu. [IpoekunonHbie hopMyItbl
Heromena. Kondopmamumm stana, OyraHa, HMX DSHEPreTHYECKHE IUarpaMMbl. XHMHUYECKUE
CBOMCTBa QJIKAaHOB: TaJlOTEHUPOBaHUE (XJIOPUPOBAHHE, OpPOMUPOBAHHE) C OOpa3OBaHUEM
raJIOTCHAJIKAaHOB. DHEPreTHKa IICMHBIX CBOOOAHOPAIMKAIBHBIX PEAKIMA TaJOreHUPOBAHHUS.
HutpoBanue. OTHOCUTEIbHAS CTAOMIIBHOCTh Pa3IMYHBIX AIKHIBHBIX PAaJUKaIOB. TepMuueckuit
KPCKUHT aJIKaHOB.

Knaccugukanus MexaHM3MOB XHMMUYECKMX peakuuil B opraHuyeckod xumuu. [loHsTus
Hykneopun, oanekrpodun. Krmaccudukanms XMMHUYECKMX — peakiuii 10 pe3yJsbTary:
NPUCOCTUHEHNE, OTIICIUICHHE, 3aMelleHHe, TIeperpynnpoBKa, Kiaccu(uKanus Mo XapakTepy
peareHTa W THUIy pa3pbiBa CBSA3HM: TeTEPOIMTHYECKHE (HYKICO(UIbHBIE, AIIEKTPO(UIBHEIE),
FOMOJIUTUYECKUE: (paAUKaIbHbIE), MOJIEKYJISIPHBIE.. DHEPreTUUECKUI MPOPHIIb peaKIiu.

3. HenpenenbHble yrneBoaopoasl (AJKeHb W alKuHbI). ['eomerpudeckass u3oMmepus (MOHSATHS
UC-, TpaHc- U Z-, E- HOMEHKIIaTyphl)

[Ipupoaa nBoOIHOM CBsI3U B alKeHax. [ eomeTpuueckas U30MepHs - ONPEIEICHUS U OHITHS LIUC-
, TpaHc- U Z-, E- HOMEHKIaTypBl.

Karanutuueckoe ruapupoBaHue alKeHOB. TepMoauHamMuueckas CTaOMIBHOCTh AaJKEHOB Ha
OCHOBE TEIUIOT THIPUPOBAHUS.

OnektpodunpHoe TpucoenuHeHue mo aABoWHON CBs3U(AdE). Mexanusm peakiuii, n- u o-
KOMIIJIEKCBI, SHEpreTHYeCKU Mpoduib peakunu, OpoMoHueBbie HOHBL. [IpaBuiio MapkoBHUKOBA.
I'anorenupoBanue, rugporanoreHnposanue. I'uapartanus. ConpsikeHHOE MNPUCOEAUMHEHHUE.
OxucneHue ankeHoB J0 OKCHUPaHOB M JAHUOJIOB. O30HOIM3 QJIKEHOB, OKHUCIHUTEIBHOE U
BOCCTAaHOBUTEJIBHOE PaCUICIUICHHE 030HUIO0B. PanKanbHble peakun aJIKeHOB: MPHUCOEIUHEHNE
HBr no Xapamy. KapGensl. Peakunuu nprcoeanHenns kKapOEHOB K aJKeHaM.

ONEKTPOHHOE CTPOEHUE TPOWHON CBSI3U B aJKHWHAX. OJIEKTPO(UIBLHOE NPUCOEIWHEHUE K
alKMHaM. PeaknnMoHHas CIOCOOHOCTH aJKMHOB. ['ajoreHupoBaHHe, THIPOTaloreHUupoBaHHE,
ruapatanus (Kydepos). BocctaHoBiIeHNE aqKUHOB 10 IUC- U TpaHc-ankeHoB. C—H kucnotHocTh
aneTWIeHa. ALETWICHHIbl HATPUS, MarHvs W MeIHW, MX IOJYy4EeHHE M HCIOJIb30BAHUE B
OpPraHMYECKOM CHHTE3E.

4. ®yHKIMOHANILHBIE TPOU3BOIHBIE ¢ TIpOoCcTOM cBsi3bio C-Hal.

["anoreHankanbl, aTKEHWITAIOTEHHU Bl M apUIraJIoreHU bl BaskHelmue npuMepbl. OcobeHHoCTH
anekTpoHHOro crpoenus cBsizu C-Hal. Munyktussbiil s¢¢exr. (I'paduueckue npencraBieHus
nepeHoca EKTPOHHON MIOTHOCTH). OO0Iue METO/Ibl MOJIyYeHHsI TaJIoTeHAIKaHOB, -aJIKeHOB, -
QJIKUHOB.



HykneodunbHoe 3amelieHre y HachIIEHHOro atoMa yriuepoza. I[Tonartue o Hykineo(uibHOCTH,
Hykneopuisl. Knaccupukanus MexaHn3MOB peakiuii HykieopmibHoro 3amenieHus. OCHOBHBIE
xapaktepuctuku SN1 u SN2 peakumii. Peakuuu SN2-tuma. JHepreTuaeckuii mpoQuiib peaxkiuii.
Kuneruka, crepeoxummus, BanbneHoBckoe oOpamieHue. BinusHue npupoabl 3amMecTUTeNns Hu
YXOMSIIEH TPYNIbL, MPUPOABl HYKICO(DHUILHOTO areHTa W pPacTBOPUTENS] HAa CKOPOCTh SN2
peakuuii. Peaknum SN1-Tuma, 3aBUCMMOCTH OT NPUPOJBl pajuKala, YXOJSIIEW TPy,
pactBoputens. KapOokaTHOHBI, MX YCTOHYMBOCTH. Peakiuu »nIMMUHHpOBaHUA, O- U [-
sanmumuHupoBanue. Knaccudukanus mexannsmon snumuaupoBanus: E1, E2. TIpasuno 3aiinesa.
CuH- ¥ aHTU- 3JIMMMHHUpOBaHME. BiusHME NpPUPOABI OCHOBAHMWS M YXOJAILIEH TIpynnbl Ha
HanpasiieHue snaumuHuUpoBaHus. Konkypenuus mnpoueccoB E2 um SN2, E1 u SNI.
["anoreHnpon3BOJHbIE AJIKEHOB.

5. OyHKIMOHAIBHBIE TPOM3BOJHBIC 0OOJiee YeM C OJHOM KpaTHOW CBS3bIO.  AJIKQJIMCHBI.
Me3zomMepHbIit 3 ekt

1,2-, 1,3- numensl. byrammen-1,3, 0COOCHHOCTH CTPOEHUS, COMNPSDKCHUE JBOWHBIX CBSI3CH.
["anorenupoBanue u ruaporajgoreHupoBanue 1,3-aqueHos. 1,2- u 1,4- npucoeguHeHue.

JIneHOoBbIl CHHTE3 KaK MpUMEp NepuliukiIndeckon peakuuu. Peakuus Jlunsca-Anpaepa. Biusnue
CTPYKTYpHI JUeHa U TueHO(HIIa Ha PETHO- U CTEPEO-CEIEKTUBHOCTH Ipoliecca. Vcnonb30Banue
JTUEHOBOTO CHHTE3a B CHHTETHYECKUX Ienax. Tepmuueckne U (HOTOXMMHUECKHE pEaKlIuu
3aMbIKaHUS U PACKPBITUS LUKIIOB B IUE€HAX U MOJIMEHAX.

6. lluxknoankanel. DHeprus HanpspkeHus. Kondopmanuu nukiorekcaHa

Knaccudukanusa anuuukioB. DHeprus HanpspkeHUs. CTpoeHHe LUKIONpONaHa, UKIo0yTaHa,
[MKJIONIEHTaHa, IuKiorekcana. Kondopmarnuu nukinorekcana. AKCHadbHbIE M 9KBaTOPHAIbHBIC
cBs3u B KoH(opMmanuu "kpecimo" mukiaorekcaHa. KoHdopmanumy MOHO- M AW3aMelIEHHBIX
MPOM3BOJHBIX ITUKIOTeKCaHa M Oapbepbl KOH(POPMAIMOHHBIX IepexonoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB COCMHEHUN C TPEXWICHHBIM ITUKIIOM.

7. ApoMatuyeckue yrieBOAOPOAbl. APOMAaTHYHOCTh. Peaknuu 3aMeieHus B apoOMaTHYECKOM
pAany.

Crpoenne Oenzona. Popmyna Kekyne. Monekymnspuele opOutanu Oenzona. Kpyr ®@pocra.
Konuenmnus apomarnyHocTy, 3Heprus pezoHanca. [Ipasuno Xrwokkens. ApomaTHuecKue KaTHOHBI
U aHuOHBbl. KOHJEHCHpOBaHHBIE apOMATHYECKHE YIJIEBOAOPOAbI: HadTaiduH, (eHaHTpeH,
aHTpalleH, a3yJeH U Jp. ['erepounxinyeckne apoMaTHIECKUE COETUHEHUS.

Peakuuu 3amenieHuss B apoMaTtudeckoM psay. ODnekrtpoduibHoe 3amenienune Knaccudukanus
peaKkuii apoMaTHUYECKOro 3EKTpoduiabHOro 3amemeHus. IIpeacraBieHus o MexaHU3ME
peakuuii, m- U O-KOMIUIeKcax. Pe3oHaHCHbIE CTPYKTYphl.DHEPreTUYeCKUuil Mpoduiab peaxiuu.
ApEHOHHEBBIE MOHBI B PEAKIHAX JIIEKTPOPWILHOTO 3aMeUIeHUs. BrusHMe 3aMecTHTeNns Ha
CKOPOCTb Y HaIIPaBICHUE AIEKTPOPUIBHOTO 3aMELICHNUs, CBSI3b C PACIIPEIEIIEHUEM YIEKTPOHHON
wioTHOCTH. OpUEHTAHTHI TIEPBOTO M BTOPOTO pona. HutpoBanune OeH3011a, MEXaHU3M PEaKIIHH.
[Tony4yeHne MOMMHUTPOCOCTUHEHNH. ['aJoreHnpoBaHIe, MEXaHU3M pPEaKIUU TaJOTeHUPOBAHUS
apeHoB, kaTtanu3 kucioramu Jlprorca. CynbdupoBaHne, MEXaHU3M PEAKIMH, KHHETHYCCKUN U
TEPMOJIMHAMHYECKUI KOHTPOJIb B peakiiu Cyib(upoBanus Ha npuMmepe Hadranuna. [lonsrue 06
UICO-aTake M  MIICO-3aMEUIeHMU. ANKWiIupoBaHue apeHoB 1o PDpuaemto-Kpadrey,
NOJHAKWINPOBAHUE, MOOOYHBIE TIPOLECCHl - H30MEpHU3alUsl AJKWIMPYIOIIEr0 areHTa u
KOHEYHBIX MPOAYKTOB. AnminupoBanue apeHoB no @punemo-Kpadptcy. Anpnupyromune areHThl.



MexaHu3M peakiiui. PeruoceIeKTUBHOCTh aiuinpoBanus. @opmunuposanue no [arrepmany-
Koxy ¥ poicTBEHHBIE peaKLUH.

HyxneodunsHoe apomarmueckoe 3amemieHue. OOmuMe MpEACTaBICHUS O MEXaHU3Me
HYKJICOQWIHHOTO  3aMelieHus. MeXaHu3M  OTHICIUICHUS-TIPUCOSANHCHUST Ha  MpUMEpe
MpPEBpaIlCHUs] TaJOreHOCH30JI0B B (EHOJIBI M apOMaTHYECKHE aMHUHBL. MeXxaHu3M
npucoenuuenus-otenieHua. Kommnekc Meizenreitmepa.

Peakuuu ¢ paspyiienueM apoMatuyeckoil cucreMbl. KaTanuTudyeckoe TUApUPOBAHHUE APEHOB,
BOCCTaHOBJIEHHE apeHoB 1o bepuy.

Peakuuu He 3arparuBaromie apoMaTH4ecKyro cucreMy. OKHCIIeHHE alKWIOEH30JI0B [0
KapOOHOBBIX KHCIIOT, albJIETU0B U KETOHOB. OKHCICHHE KOHACHCUPOBAHHBIX apOMATHYECKUX
YIIIEBOAOPOAOB. 3aMeIIeHUE BOIOPO/Ia B OOKOBOM 1IN AJIKMIIOEH30JI0B Ha TaloreH. beH3nibHbIHI
panuKan. AJUIMIBHBINA pasuKai. AJUIMIbHOE rajoreHupoBanue. n-OpOuTaiy alIuIbHOW CUCTEMBI.

8. MeTo1bl aHAJIM3a OPraHUYECKUX COCTMHECHUM.

Hpe,I[CTaBJ'IeHI/IH (6] Q)HSHKO—XHMI/I‘ICCKI/IX MCTOJax aHalu3a OPraHUuYCCKUX COGHHHCHHﬁ.
QHGKTpOHHHe CIICKTPBI IMOIIOIICHUA OPraHNYCCKUX coequHeHuii B YO o6mnactu. OCHOBHOE U
3JI€KTpOHHO-BO36y>K,I[eHHBIe COCTOSIHUA MOJICKYIIL. PaSPGI_HeHHBIe H 3allpCHICHHBIC IICPCXO/bI.
XpOMO(bOpBI " aYKCOXPOMBIL. CBs13b ITOJIOKCHUS MaKCUMYMOB IIOTJIOIICHUA U MHTEHCHUBHOCTEH CO
CTPOCHHUEM OPraHUYCCKUX COCJIMHECHUM.

OcnoBel merona WK-cnektpockornuu - KonebarenbHas crekrpockomus B HWMK-oGmact.
[Tpoucxoxnenue kosnebaTenbHbIX coekTpoB. IlpaBuna otbopa B HK-cnexkrpockonuu.
MHTEHCUBHOCTh CUTHAJIOB IIOIJIOMICHMS. XapaKTEpPUCTUYECKUE YaCTOThl (YHKIUOHAIBHBIX
rpynn B OpraHMYeckux Mousiekynax. OOHapyXeHue COEIUHEHUH C  PasIuYHbIMU
(GYHKIIMOHAJIBHBIMU TPYIIIIAMU U CTPYKTYPHBIA aHAJIN3 OpPraHUYECKUX COEIMHEHUHN C TTOMOIIBIO
NK-crekTpocKonuu.

[IpencraBnenus o Mmerone SIMP-crekTpockomnmuu, OCHOBBI MeToJa M 00JacTH HpPHUMEHEHMS,
NpPUMEHEHHEe [UJIs aHaiu3a OpraHWYecKux coeAuHeHud. OOIIHMe NPUHIUIBI YCTPONCTBA
COBPEMEHHBIX HMIYIbCHBIX crekTpoMeTpoB SMP. VYcnoBus HabmoneHus cnektpoB SMP
BBICOKOI'O pa3pelleHus B KHUAKOCTAX U ra3zax U IpaBuiia MOATOTOBKH 00pa3LoB AJis U3MEPEHUH.
XUMUYECKUE CABUTA W KOHCTaHThl CIMH-CIIMHOBOTO B3amMojielcTBusa B crnektpax |H-AMP u
13C-AAMP oprannyeckux coeauHeHuid. CBsi3b 3THX MapaMeTpoOB CO CTPOCHHUEM 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)

JIuTnii- 1 MarHUMOPraHMYECKHE COCIMHEHUS, SIIEKTPOHHOE CTPOCHHUE CBA3U YIJIEPOI-METAILI.
[Tomy4yenue B3anMOAEHCTBHEM METAILIA C ATKUITATOTeHUIAMHY, IepeMeTaimnpoBanue. CTpoeHue
peakTuBOB ['puHbsipa B pactBope. PaBHoBecue Illnenka. Peakuuu ¢ yraeBomopomamu (C-H
kucinotramu). Mcnonp3oBaHue JUTHI- M MarHMHOpraHWYECKHE COEJAMHEHHUS B CHHTE3€
YIJI€BOAOPOAOB, CIHMPTOB, ANbJETHUOB, KETOHOB, KApOOHOBBIX KHUCIIOT. JIMaIKMIKYIpaThl, UX
CUHTETUYECKOE UCIIOJIb30BAHUE.

10. ®yHKIMOHATIBHBIE IPOU3BOAHBIE € POCTOH cBsA3bI0 C-O. CrupThl ¥ pocThie 3PUphI



OnHOaTOMHBIE CHUPTHI, THOJBL. CBOWCTBA CHOUPTOB, BOJAOPOAHASA CBS3b. 3aMEUICHUE
TUAPOKCWIBHOM TPYIIBl B CHOUPTaX Ha TaloreH (moj JeHCTBUEM TajlOT€HOBOJOPOJOB,
rajoreHu10B gocgopa, XJI0pucToro Tuonmnia). Jeruaparanus cnuproB. OKHCICHUE TEPBUYHBIX
CIHMPTOB 0 albACTHAOB U KapOOHOBBIX KHCIIOT, BTOPHUYHBIX CIUPTOB O KETOHOB. PeareHTs
OKHUCJIEHHS Ha OCHOBE XPOMOBOI'O aHTHJApHUJIA U ABYOKHCH MapraHia. /[ByXaTOMHBIE CIIHUPTBHI.
OTUIEHTTUKONG U TimiepuH. [InnakonnHoBas neperpynmnupoBka. I[Ipocteie 3¢upsl. CBoiicTBa
IpOCTHIX 3(UpPOB: 00pa3oBaHME OKCOHUEBBIX COJICH, pacUIeIICHHE KHCIOTaMH, 00pa3oBaHHE
ruaponepokcunoB.  Oxcupanbl.  PackpblTMe  OKCHUPAaHOBOTO  LMKJIA TOJ  JIEHCTBUEM
ANIEKTPOMMIBHBIX M HYKJICO(UIbHBIX areHToB. L{ukimmdeckue mpocteie 3pupsl, KpayH-3(UpHL.
OcHonbl. Denonbl kak OH-KHCIOTHI, BIUSHUE 3aMECTHTENCH HAa KHCIOTHOCTh (PEHOJIOB.
KymonbHbIii mporece. Peakium 35eKTporiIbHOTo 3aMeIIeHus] B apOMaTHYECKOM siApe (PeHOIIOB:
raJIoreHUpoBaHue  (MexaHu3M), Cyiab(UpOBaHHME, HHUTPOBAHHE, HHUTPOIUPOBAHUE U
ankunupoBanue. KapOokcuiupoBanue (QeHONSITOB IIENOYHBIX MeTauioB 1o  KonbOe.
dopmunupoBanue penonor o Perimepy-Tumany, u Bunscmaiiepy. [leperpynmupoka ®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 CTPOCHHUE KapOOHUIHHOM TPYIIIBI, €€ MOISPHOCTD U MOJISPU3yeMOCTh. BaxkHelime
anbAerusibl 1 KeToHbl. Dopmaniblierul], alueTanbAerujl, aleToH, apoOMaTHYEeCKUE aabICTUlbl U
KeToHbl. [IpencraBneHuss 0 MexaHuW3Me HYKJICO(MUIHLHOTO MPHUCOSAMHEHUS MO KapOOHWIBHOMN
rpynie. Kucnotueiii 1 ocHOBHOM Katanu3. [Ipucoennuenne Boibl, CIUPTOB, TUOJOB. ALlETalu U
nosyaineraid, AuOKconaHbl. [lomyuenue OUCYNbOUTHBIX TMPOU3BOAHBIX M IIUAHTUIPUHOB.
BzaumopeiictBue anbaeruioB U KeToHoB ¢ wiugamu ¢docdopa (Buttur). BzaumoneiictBue
aNbJIETU/IOB U KETOHOB C a30TUCTHIMU OCHOBaHUSAMHU. OKCHUMBI, TUAPA30HbI, (EHIITHAPAZOHBL
Ocnosanus [udda, yporponun. [leperpynnuposka bekmana. Peakiiu anbaeruioB 1 KETOHOB €
METaJUIOOPraHUYECKUMH coeTMHeHUsIMU. KeTo-eHonbpHas Tayromepus. EHonM3amus anpaeruion
U KETOHOB B pEAaKIMSAX TaJIOreHUpPOBaHMs. BinusHHEe CTPYKTYpHBIX (AaKTOPOB U TMPUPOABI
PacTBOPUTEII HA IOJIOKEHUE KETO-€HOJIBHOIO PABHOBECHS U 3aBUCUMOCTD €0 OT COOTHOLLECHUS
CH- nu OH-kucnoTHoCcTH KeTOHa U eHoJa. JIBOHCTBEHHas peakIMOHHAs CIIOCOOHOCTbh €HOJISAT-
MOHOB. AJb/I0JIbHO-KPOTOHOBAsI KOHJIEHCALUS albJECTHA0B U KETOHOB B KHUCJIOH 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; BOCCTAHOBJIEHHE KapOOoHWIBHOW rpymnmbsl qo CH2-
rpynnsl; peakuuu Kuxnaepa-Bonbdpa u  Krnemencena. BoccraHoBuTenbHas auMepu3anus
alnbACTUJIOB U KETOHOB. OKHUCJIEHUE albJerH/IOB, peareHThl OKUCJIEHUs. BocTaHOBHUTENbHOE
aMUHUpPOBaHWE KapOOHUIBHBIX cOeAMHEHUH. B3ammopneiicTBue anbAEeTHAOB U KETOHOB C
dopmuatom ammonus (peakmus Jleiikapra). JucmponopluuOHHUpPOBAHUE ANbJETHIOB IO
Kannunapo.

12. OyHKUMOHATBHBIE COEIUHEHHS C KapOOKCUIbHOM rpynmoil. KapOoHOBbIE KHCIOTHI.
[Tpon3BoiHBIE KAPOOHOBBIX KHCIIOT — IaJIOT€HAHTUPUIBI, CIIOKHBIE d(DUPBI

OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS KapOOKCWIBHOW Trpynmbl. BriusHue 3amectureneil B
OpraHMYECKOM paJHKaie Ha KUCIOTHOCTh KapOOHOBBIX KHCIOT. ['ajoreHupoBaHUE KHUCIOT IO



['enmo-®onbrapay-3enmuackomy. [uponmurraeckas keronuzarus, peakiuu Kons6e, boponnna-
XyHCOUKKeEpA.

[TpouBoaHblE KapOOHOBBIX KHCHIOT. [asoreHanruapuzabl. CBOHCTBA: B3aUMOJEHCTBUE C
HyKICOQWIbHBIMU  peareHTamu  (BOJa,  CHUPTH,  aMMHaK,  aMUHBI,  THJApa3uH,
MeTaJIJIOOpraHuveckre coeiauHeHus). BoccranoBnenue mo Po3eHMyHAY M KOMILIEKCHBIMHU
TUApUAAMH MeTaJlIoB. B3aumopeiicTBue ana3oMeTaHa € rajoreHaHTUIpHUIaMU KapOOHOBBIX
KHCJIOT (peakmusi ApHara-Dictepra). AHTUIApUABL. Peaknuwu aHruapuaoB KuciaoT. KeTteHsi,
cBoiictBa. CiiokHbIE IPUPHI, peaklus dTepuduxanuu. Peakiuu cloXHbIX 3()UPOB: TUIPOIHU3
(MEexaHU3M KHCJIOTHOTO M OCHOBHOTO KaTall3a), AaMMOHOJIM3, HepesTepudukanus.
CnoxHoddupnas konaeHcanus (Knsiizena), B3auMoelicTBUE C MarHUM - ¥ IMTHHOPTaHUYECKUMU
COCTMHEHUSIMU, BOCCTAHOBJIEHUE CIIOKHBIX 3(QHUPOB 10 COUPTOB U AIbJETUI0B KOMIUIEKCHBIMU
TUApPUIaMH METAJUIOB, BOCCTaHOBJeHUE 10 byBo-brnany, anmionHoBas koHaeHcanus. Peakuus
MOJIyUYEHHUsI CJIOXKHBIX 3(UPOB C ydacTHeM auazomeraHa. CrokHble 3(QHUpPbl MHOTOATOMHBIX
cnupToB. JKUpBL, TUMUJIBL., TPUTIULEPHUIBL, hochomunuabl. AMUIBL. ['Uaponau3, BoccTaHOBIIEHUE
J0 aMMHOB, Jerujgpatauus amugoB. [loHATHE O CEKCTETHBIX NEpEerpynmnupoBKax.
[eperpynmupoBku ['opmana, Kypumyca. Hutpunsl. ['maponus, aMMOHOIN3, BOCCTAaHOBJIICHHE
KOMIUIEKCHBIMM ~ THUAPHAAMH METAJIOB 70 aMHHOB, B3aUMOJEHCTBUE C MAarHUW- W
JUTUMOPTraHUYECKUMH COEIUHEHUsAMH. JIByXxocHOBHbIe KucnoThl. lllaBenmeBasi, manoHoBas,
STHTApHAsI KUCIOTHL. JIM3THIIOKCAIaT B CIOKHOI(UPHON KoHACHCAnu. CHHTE3bl ¢ MAJIOHOBBIM
aupoM, peakius Muxadist, KOHJISHCAINH ¢ allbJACTUIaMH U KeToHaMu (peakius Kuésenarens).

13. Azorcoaepkaiiue coenuuenns. HuTpoankanbl, aMUHbBI, JUA30COCTUHEHUS

Hutpoankansl. OnektpoHHoe cTpoeHue NO2 - rpynnsl. KucinoTtHocTs u  TayToMepus
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. BOCCTaHOBIEHHE apOMAaTHMYECKUX HUTPOCOECOUHEHWM B KHUCIOW U
HIeJIOYHOM  cpene.. bensmauHoBasg meperpynnupoBka. (CpaBHEHHME OCHOBHBIX CBOMCTB
annpaTUUeCKuX M apoOMaTHYECKUX aMUHOB. BinsHuEe Ha OCHOBHOCTh aMHUHOB 3aMecTUTeNel B
apomatuyeckoM sape. Peakuuum 531eKTpoQUIBHOrO 3aMelleHHs B OEH30JbHOM  sJpe
apoMaTH4eCKNX aMUHOB. OKHCIIEHUE U FaJIOTEHHPOBAHUE AMUHOB.

JunazocoenuHenusi. ApomMaTHUecKUe AUa30CcoeInHeHus. Peakuu qua3oTupoBaHUs EPBUYHBIX
apoMaTHYeCKMX aMUHOB. MexaHu3M, TMpupoAa HUTposupymomero areHta. CTpoeHue u
YCTOMYMBOCTh COJIeM Aua3oHMs. Peakuuum 1uMa30COeIUHEHWI ¢ BBIJENIEHHEM a30Ta: 3aMeHa
IUA30TPYIIbl HAa TUAPOKCUI-, TalloT€H-, I[HaHO-, HUTPOrpynnmy H Bojopon. Peakuuu
JIMa30COeTMHEHN 0e3 BBIAETICHUS a30Ta: BOCCTAHOBIIEHHE 10 apUITHIPA3UHOB, a30COUYETAHUE.
A3ocoyeTaHue Kak peakius 3JIEKTPOQMIBHOTO 3aMelleHHs. A30- W JUa30COCTaBISIOIIUE,
YCIOBHUS COUYETaHMS C aMUHaMU U (eHoJaMH. A30KPAaCUTENH, LBETHOCTh a30KPACHUTHIICH.
Anudarnyeckue AMA30COEAMHEHUS. OJNEKTPOHHOE CTPOCHUE JAMAa30METaHa, €ro peakiuu ¢
KapOOHOBBIMHU KHCJIOTAMH, TUA30METaH KaK UCTOYHHK KapOeHa.



14. FeTepOHI/IKJII/I‘ICCKI/IC COCAMHCHUS. IIaTuuneHHple W IICCTHYWICHHEIC ApOMATHYCCKUC
TCTCPOUMKIIBI C OTHHUM I'€pCTOATOMOM.

DJEKTPOHHOE CTPOCHUE TEeTePOIUKIMYECKUX TISITH- M HIECTUWICHHBIX apOMaTHYECKUX
coemuHEeHUH (muppod, hypaH, THodeH, UHIO0J, a30J1bl, TUPUANH, 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 IMTUWICHHBIX ApPOMATHYCCKUX TI'CTCPOHUKIIAX
(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.

HlecTuunenHble apOMaTHYECKUE TETEPOLUKIBI C OJHUM TeTepoaToMoM. [IupuanH u XWHOJMH,
3JIEKTPOHHOE CTPOCHHE, CpPaBHEHUE C TeTepouuKioneHTagueHaMu. OCHOBHOCTh NUPHIUHA.
Peakiun nupuanza ¢ ankuwiranoreHuamu. OKUcIeHHe U BOCCTAaHOBJICHUE NMUupUauHa. Peakuun
EKTPOPUIBHOTO 3aMelIeHUs] B MUPUAMHE W XHHOJHMHE: HUTPOBaHHE, CyJIb(pHUpOBaHHE,
ramoreaupoBanue. N-OKCHABl THPUAMHA W XUHOJIMHA M HMX HCIOJB30BaHHE B PEAKIHH
HUTpOoBaHus. HykneopuipHOe 3aMeleHre aTOMOB BOJIOPO/Ia B TUPUANHE B PEAKIHUAX C aMUIOM
Hatpus (UnunbGabuH) u GEeHWUTUTHEM.

15. TlonudyHKIHOHATBHBIE, B TOM YHCIIE MPUPOIHBIC (OMOIOTMYECKU BaXKHbIE) COSAMHEHHUS.

['uapoKco- 1 OKCO- KUCIIOTHI, BAYKHEHIIINE IPUMEPHI, O~ - HOMEHKJIaTypa. AIIeTOYKCYCHBIH 3(hup
U ero uCIoJib30BaHME B cuHTe3e. KeTo-eHombHas TayTomepus 3(UpPOB [-KETOKHUCIOT,
aMOUJCHTHBIA XapakTep eHoysT-uoHa. KonpmeHcanms JlMKMaHa Kak BapuaHT KOHJCHCAIMU
Knsiizena. AuuiionHoBas KOHAEHcAUs: 3QUPOB IUKapOOHOBBIX KUCIOT B CHHTE3€ CPEAHUX U
MaKpOLMKIIOB. 0- - HenaceimeHHsle kucnotsl. @ymapoBas 1 MajleMHOBasi KUCIOTHI, UX 3(UPHI,
MaJICMHOBBIM aHTUAPU, UCIIOJIb30BaHNE B OPTAHUYECKOM CHHTE3E.

AMuHOKHCHOTEL. CTpO€HHE U CBOMCTBAa aMHHOKHCIIOT. O-aMHHOKHCIIOTHI, [3-aMUHOKHUCIOTHI ([3-
alaHWH, aclaparuH). BaxHeWlmne aMHUHOKUCIOTHI, CTEPEOXUMHUS aMUHOKHUCIOT, D- L-
HoMeHknarypa. Cunre3 amuHokucioT ['abpuens, lltpekep. Pasnenenne panemMuyeckux cmeceit
amuHokucioT. Ilentuael u Oenku. Ilentunnas cBsasb. [lpumepst qu- u Tpu- nentuaoB. CuHTE3
nentu0B. CTpyKTypa OEJIKOB.

VYrneBoasl. Knaccudukanys u HOMEHKIATypa YIJIeBOAOB. MoHOcaxapHibl U IOJIHCAXapUIbl.
Buasl MoHOcaxapumoB: TPHO3bI, TETPO3bl, IEHTO3bl, TI'EKCO3bl (aJIbI03bl U  KETO3bI).
ITpocTpaHCTBEHHOE CTPOEHME MOHOCAaXapuJ0B, IPUMEp MNIMIEpUHOBOro ampaernga. L- m D-
yrieBoabl. @opmynsl Oumepa u Xeyopca. I'mokonupanossl U rimokodypaHossl. Konpyaro-
LEeMHas TayToMepHus MoHocaxapunoB. IIpeBparieHue anpqo3 B 2-KEeTO3bl (MyTapoTaius).
Baxmwueiimue peakuuu MoHocaxapusoB. CHHTE3 MPOCTBHIX M CIOXKHBIX 3(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. OCOOEHHOCTH CTPOSHUS MPUPOIAHBIX MOJIMCAXapHI0B Ha IPUMEpE
LEJUTI0JI03b] U KpaxMada.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

OCHOBBI POCCUIICKOH IOCY1aPpCTBEHHOCTH

Heab AMCHUNIMHBI:

dopmupoBaHue y OOYYarOMIMXCS CHUCTEMBl 3HAHUH, HABHIKOB W KOMIICTCHIIMA, a TaKXKe
LEHHOCTEH, NpaBUJ U HOPM IIOBEJEHUS, CBS3aHHBIX C OCO3HAHHMEM MPUHAIJIEKHOCTH K
poccuiickoMy  OOILECTBY, pa3BUTHEM 4YyBCTBAa MaTpUOTU3Ma M TIPAKIAHCTBEHHOCTH,
(dbopMHpOBaHHUEM JTYXOBHO-HPAaBCTBEHHOTO M KYJIbTYpHOTo (pyHIaMeHTa pa3BUTON U IEITBHON
JMYHOCTH, OCO3HAIOLIEH O0COOEHHOCTH HcTOpuyeckoro mnyrtu Poccuiickoro rocynapcersa,
CaMOOBITHOCTD €T0 MOJIMTHYECKOW OPTraHU3aly U COMPSDKEHUE IMYHOTO TOCTOMHCTBA U yCIeXa
C OOIIIECTBEHHBIM IPOTPECCOM U IMOTUTHYECKON CTA0MIIBHOCTHIO CBOCH PoHMHEL

3agauyd IUCHUILINHBI:

- Ip€aACTaBUTb UCTOPHUIO Poccuu B e€ HCIIPCPLIBHOM IMMBUJIN3AlIUOHHOM U3MECPCHUHU, OTPA3UTDH eé
HanboJee 3HAYNMBIE OCO6€HHOCTI/I, MMPUHIUIIBI 1 AKTYaJIbHBIC OPUCHTUPDI;

- PACKpBITH LICHHOCTHO-IIOBEACHYECKOE COJNEpPXKAHUE YYBCTBA TIPaXKAAHCTBEHHOCTH U
NaTPpUOTU3MA, HEOTJEIUMOr0 OT Pa3BUTOr0 KPUTHUYECKOT'O MBIIICHHS, CBOOOJHOIO Pa3BUTHUSA
JUYHOCTH M CIOCOOHOCTH HE3aBHCHUMOIO CYXKICHHS 00 aKTyaJbHOM IOJIMTHUKO-KYJIbTYPHOM
KOHTEKCTE;

- paccMOTpeTh (yHIaMEHTAJIbHbIE JOCTUXEHHS, W300peTeHHs, OTKPHITUS M CBEpLIEHUS,
CBS3aHHBIE C Pa3BUTHEM PYCCKOM 3€MJIM M POCCUHCKOM LMBWIW3ALMU, MPEACTABUTh HX B
aKTyaJlbHOM M 3HA4MMOM IIEPCIEKTHBE, BOCHMUTHIBAIOIIEH B TIpPaXJAaHUHE TOPAOCTb U
CONPUYACTHOCTH CBOEH KYJIBTYpE U CBOEMY Hapoay;

- IPEACTAaBUTh KJIFOUYEBBIE CMBICIIBI, STUYECKUE 1 MUPOBO33PEHUYECKUE JOKTPUHBI, CIOKUBLINECS
BHYTPH  pPOCCHUHCKOM  LMBWIM3alMM W OTpaXKapIMe €€  MHOTOHAalMOHAJIbHBIN,
MHOTOKOH(ECCHOHAIBHBIN U COIMIAPHBIN (OOIIMHHBIN) XapaKTep;

- paccMOTpPETh OCOOCHHOCTH COBPEMEHHOU TMOJIMTHIECKON OpraHn3aIlul POCCHIICKOTO 00IIIecTBa,
Kay3aJIbHYIO MPUPOAY U CHeUU(UKY ero aKTyaiabHO TpaHChOpMallu, IEHHOCTHOE o0ecrieueHne
TPAJUIMOHHBIX ~ MHCTUTYLIMOHAJIBHBIX  peHIeHMH U 0coOylo  MOJMBapUaHTHOCTb
B3aMMOOTHOIIEHUH pOCCUICKOTO TOCyAapcTBa U o0IIecTBa B (pe/ilepaTHBHOM U3MEPEHHH;

- WCCIIeIOBaTh HanboJee BEPOSTHBIC BHEIIHHWE W BHYTPEHHHUE BBI30OBBI, CTOSIINE MEpe JTUIOM
POCCHICKON IMBHIM3AIMH W €€ TOCYJAapCTBEHHOCTHIO B HACTOSIIUNA MOMEHT, OOO3HAYWTH
KJIFOUEBBIC CIIEHAPUH €€ TIEPCTICKTUBHOTO PAa3BUTHS;



- 0003HauUUTh (yHAAMEHTAIBHBIC IIEHHOCTHBIC TPHUHIMIB (KOHCTAaHTBI) POCCHUHCKON
UBWIN3AUN (€IUHCTBO MHOrooOpasusi, CyBEpEeHUTEeT (CHia U JIOBepHe), COrjacue u
COTPYAHUYECTBO, JIFOOOBb M OTBETCTBEHHOCTb, CO3WIAHWE W pa3BUTHE), a TAKXKE CBS3aHHBIC
MEXy COOOW IEHHOCTHBIE OPUEHTHUPBI POCCUIMCKOTO IMBUIM3AIIMOHHOTO Pa3BUTHUs (Takue Kak
CTaOMIIBHOCTh, MUCCHSI, OTBETCTBEHHOCTD U CIIPABEIIMBOCTD).

IlepedyeHb MIAHMPYEMBbIX Pe3yJIbTATOB 00YUYEHHUS N0 JUCHUILIMHE (MOTYJII0)
B pe3ynbraTe 0CBOCHHS IUCHUIUIMHBI 00yYaroIecs JOIKHbBI
3HATh:

— (byHI[aMCHTaJ'IBHBIe HECHHOCTHBIC IIPHUHIMIIBI pOCCHﬁCKOﬁ OUBHJIIM3allN (TaKI/Ie KakK
MHOFOO6pa3I/I€, CYBEPCHHOCTh, COIjlaCcue€, OOBCPUE H COSI/I,Z[aHI/Ie), a TaKXE ICPCICKTHBHBIC
LHEHHOCTHBIC OPUCHTHUPBIL pOCCHfICKOFO OUBUJIU3AIIHOHHOT'O PA3BUTHUA (TaKI/Ie KaK CTa6I/IJ'IBHOCTB,
MHCCHsA, OTBETCTBEHHOCTD U CIIPABEAJINBOCTD,

— 0COOEHHOCTH COBPEMEHHOW POCCHICKON TOCYIapCTBEHHOCTH M aKTYaJIbHO ITOJIMTHYECKOE
yCTpOﬁCTBO CTpaHbl B IIHUPOKOM KYJIbTYPHO-OUCHHOCTHOM MW HCTOPHUYCCKOM KOHTCKCTC,
BOCIIPMHHUMAThH HCHpCpLIBHLIfI XapaKkTep OTE€YECTBECHHOM HUCTOPUHU U MHOFOHaIII/IOHaJII)HI)Iﬁ,
LBWIN3aMOHHBIA BEKTOP €€ Pa3BUTHSI;

— q)YHI[aMeHTaJ'IBHBIe JOCTHUXKCHUA, I/I306peTeHI/I$I, OTKPBLITUA W CBCPLHICHHUA, CBA3AHHBLIC C
pa3BUTHEM pYCCKOﬁ 3EMJIM U pOCCHﬁCKOﬁ HUBUJIM3allUK, IMPCACTABIATL UX B aKTyaHLHOﬁ n
3HAYUMOU ICPCIICKTUBE

— 0COOEHHOCTH COBPEMEHHOMH MOJIUTUYECKON OpraHU3al[Mi POCCUICKOI0 O0IIECTBA, Kay3albHYIO
npupoay M crneuu@uKy ero axkTyajJbHOM TpaHcQopMmaliy, LEHHOCTHOE oOecrneueHue
TPpaaAULUOHHBIX HHCTUTYLHUOHAJIbHBIX pemeHHﬁ n OCO6YIO IIOJIMBAPHUAHTHOCTD
B3alMOOTHOIIEHUH POCCUICKOI0 rocyapcTBa U o011ecTBa B (he1epaTuBHOM U3MEPEHHH.

yMeThb:

— aICKBATHO BOCHIPUHUMATH aKTYAJIbHBIC COUAJIBHBIC U KYJIBTYPHBIC paBHHQHﬁ, YBAXKHUTCJIIBHO U
6epe>KH0 OTHOCHUTBHCA K UCTOPHUICCKOMY HACJICAUTO U KYJIbTYPHBIM TpaJULHAM;

— HaXOJUTb W HCIIOJb30BATh H606XO,[[I/IMYIO IJIL CaMOPAa3BUTHA U B3aHMOJCUCTBHUS C Apyrumu
JJIOAbMHA I/IHCI)OpMaI_II/IIO O KYJIbTYPHBIX 0COOCHHOCTSAX H TpaauluAaX Ppa3InYHbIX COLUAIBHBIX

rpynr;

— MPOSABJIATHL B CBOEM ITOBEACHUM YBAXKHUTCJIbHOC OTHOMICHUEC K HCTOPUYCCKOMY HACICAUIO U
COMOKYJIbTYPHBIM TPAAUIUAM PAa3JIAYHBIX COMUAIbHBIX I'PYIII, OIMUPAIOIICCCSA Ha 3HAHHUE 3TAIlOB
HCTOPUYCCKOI'O pa3BUTUSA Poccuu B KOHTEKCTE MHpOBOfI HUCTOPUH U KYJIBTYPHBIX Tpam/nmﬁ MHpa;

- BLI6I/IpaTB HEHHOCTHLBIC OPUCHTHUPHI U I'PAKIAHCKYIO ITO3UIHUIO, apIr'YMCHTUPOBAHO O6CY)K,[[3.TB nu
peuiaTb HpO6JlCMBI MHPOBO33pPCHYCCKOTO, OGIJ.ICCTBCHHOFO H JIMYHOCTHOT'O XapaKTepa.

BJAACTh:

— HaBBIKaMU TOJIEPAHTHOI'O BOCTIPUATHS COLMAIBHBIX U KYJbTYPHBIX Pa3Iuduil, yBaXXUTEIbHOTO
1 OepeXKHOT0 OTHOIICHHUS K HCTOPUYECKOMY HACIEAUIO M KYJIbTYPHBIM TPAIULIUAM;



— Pa3BUTBIM YYBCTBOM TI'PaAXJAHCTBCHHOCTU MW IIAaTPUOTH3MAa, HABBIKAMH CaMOCTOSATCIBHOI'O
KPUTHYCCKOT'O MBIIIJICHUSA

— HaBbIKAMHM apryMEHTHPOBAHHOTO OOCYXICHHMS M PEIIeHHs NpoOjeM MHPOBO33PEHUYECKOTO,
OO0IIECTBEHHOTO ¥ TMYHOCTHOIO XapaKTepa;

— HaBbIKaMH OCO3HAaHHOI'O BBI60pa HECHHOCTHBIX OPUCHTHUPOB U Fpa)I(,HaHCKOI;'I IIO3UIIMH.

TeMbl U pa3jesibl Kypca:
1. Yto takoe Poccus?

IIpuponHo-reorpadguueckue ocobeHHOCTH Poccum B ee MCTOpHUYECKOM pa3BUTHU. Pecypcsl,
TeppuTOpUs, NMpUpoaa. JKOHOMHUECKOE pa3BUTHE Poccuu, TpyIHOCTH M BO3MOXHOCTH pOCTA.
ConuanbHO-NOIUTHYECKNE XapaKTEPUCTUKU UCTOPUUECKON U coBpeMeHHOoM Poccun. Hacenenue
Poccun, ero nemorpaduyeckue napamerpsl. «Pycckuil KpecT» M HOIBITKH €ro MpeooIeHuUs.
Yenoseueckuii norenuan Poccun. Crenudrka MHOrOHallMOHAIBHON U NOJTMKOH()ECCHOHAIbHON
poccuiickoi KynbTypbl. I'epom W aHTHrepou pOCCHUHCKOW MCTOPUM M COBPEMEHHOCTH.
Baxueiime BbI30BbI, IPEOAOJIEHHBIE TOCY1apCTBOM U HapoaoM Poccun. JlocTHkeHUs U ypoOKH
HNepeXUTHIX  HchblTaHUi. Poccuiickoe  0OIIECTBO, €ro  KJIIOYEBbIE  XapaKTEPUCTHUKH.
[ToBceqHeBHOCTh M OBITOBas KyJlbTypa pPOCCHMCKOro Hapoaa. BaxHeiime mocTHkeHHS,
OTKPBITUSL W  CBEPLUCHMS, CJENaHHbIE POCCUWCKMM HapoJAOM U €ro BbIJAIOIIUMUCS
npezacraBuTessiMu. ['ocynapcTBeHHbIEe U HeopMasibHble cUMBOJIBI Poccuu. 3HakoBbIe UCHHbIE
TEYEHUs B UCTOPHH U COBpeMeHHOocTH Poccuu.

2. Poccuiickoe rocy1apcTBO-ITUBUITU3ALIIHS

[ToHsiTHE «LIMBUIN3ALNUNY», IMBUIN3ALUOHHBIN IOAXO0/, €r0 3apOKIECHUE U OCHOBHBIE KaTErOPHUU.
Teopernkn mmMBUIM3alMoOHHOTO moaxona: Jlanunesckuii, Ilnenrmep, ToiHOM, XaHTHHITOH.
DeHOMEH POCCUICKOro UUMBHIM3ALMOHU3MA. [IFOCEI 1 MMHYCBI LIMBUIN3ALIMOHHOIO MOIXO/A.
Konkypupyrome HaydHble MapagurMbl — (QOPMALMOHHOIO MOAXO0Ja, HAlMOHAIM3MA,
COLMAIBHOTO KOHCTPYKIMOHM3MA. OCOOEHHOCTH LMBWIM3ALIMOHHOTO paszButus Poccun.
MHoroHanMoHanbHbIH  (HaJHAIIMOHAIBHBIA) XapakTep poccuiickoro obmecrtBa. deHoMeH
coBerckoro Hapoja. Ilepexox or mmmepckoll kK (eaepaTHBHOM OpraHu3aluu rocyiapcTBa U
obmectBa. OOBEIUHSIONUE COLMYM IPOEKThI, COOBITUS, MPAKTUKH. MEXIMBUIN3AUOHHBIN
nuasor BHyTpu u BoBHe Poccuu. I'moGanpubiii Mup u nudunnsanuonHoe passutue. [{udposoe
«OTKpBITOE OOIIECTBO» M COXpaHEHHE CHEHU(PUKHA POCCUMCKOW UUBMIM3ALUU. BiusHue
ypOaHHu3aluy Ha HMBUIIN3ALMOHHOE pa3BuTHE. «OcoOeHHas cTaTh» U Muccus Poccun B naeitHoM
HACJIEAUU OTEYECTBEHHBIX M 3apyOexHbIX (PunocooB, HCTOPUKOB, MOJIUTHKOB, JesATENEH
KYJIbTYpbl, ICKYCCTBA U HAYKH.

3. Poccuiickoe MUpOBO33pEHHE U LIEHHOCTU POCCUIMCKOMN [IUBUIN3ALINN

[Tonstue «mupoBO33peHus» (ero anamoru). Teopus Bompoca. MupoBo33peHHE Kak
dbyHKIIMOHaIbHAs cucteMa. MUPOBO33pEHYECKAss CHCTEMa POCCHICKOM  LMBUIM3ALUU.
AKTyaJbHbI€ BOIIPOCHI POCCUNHCKOTO MUPOBO33peHus. KiltoueBble MUPOBO33pEHYECKUE TO3ULINN
U IOHATHSA, CBA3aHHBIC C pOCCHﬁCKOﬁ UACHTUYHOCTBIO, B UCTOPUYCCKOM NU3MEPECHUHU U KOHTCKCTC
poccuiickoro (Qenepanusma. AKTyaldbHas MOJENb MATUIIEMEHTHOW «CHUCTEMHOM MoOJenu
MHUpPOBO33pEHUs» (€IMHCTBO MHOrooOpasus, CHJIa ¥ OTBETCTBEHHOCTb, COIJIaCHME€ U
COTPYJIHUYECTBO, JIIOOOBH U JOBEpUE, CO3UaHUE U pa3BuTHE). KOMMyHHMKAIIMOHHBIE TPAKTUKU U
roCy/IapCTBEHHbIE peUIeHUS B 00J1acTH (QOPMHUPOBAHUS MHPOBO33pPEHUS (KIIOUEBBIE OMOPHI



HapOJHOW NaMsiTH KOHCTPYHUpPOBaHHE CUMBOJIOB). KiltoueBble 3J€MEHTBI CHCTEMHOM MOJENH
MHUPOBO33pEHUs (UEJIOBEK — CeMbsl — OOIIECTBO — rOCYAapcTBO — cTpaHa). Ee penpesenTtanuu
(CMMBOJIBI — MJIEU U S3BIK — HOPMBI — PUTYaJIbl — UHCTUTYTHI). TpalullnOHHAsl CUCTEMA LIEHHOCTEN
POCCHIICKON HMBWJIM3ALIMM KaK OCHOBA OOIICHAIIMOHAIBHOTO EIMHCTBA: COCTAB M HEpapXHsl.
OO01ecTBEHHBIE HI€albl POCCUMCKONW LMBWINM3ALMU. Penuruos3Hele opraHu3alMi KakK aKTOpPbI
(bopMHpOBaHNUS KIFOUEBBIX JIEMEHTOB MUPOBO33PECHHUS.

4. ITonutnueckoe ycrpoiictBo Poccuu

OCHOBBI KOHCTUTYLIMOHHOTO CTpOsi COBpeMeHHON Poccun u ero ncroku. OCHOBHBIE NTPUHIIUIIBI
rOCYJapCTBEHHOIO YCTPOMCTBA: IPUHLMII Ppa3JEiICHUs BJIACTEH, AEMOKPATHYECKHE OCHOBBI.
['ocymapCTBEHHO-TTOMUTHYECKAsT OpraHU3aIMsl pOCCUICKOro obuiecTBa. MaTpuyHbId XapakTep
POCCUMCKON MOMUTUKU. KiroueBble 3JIEMEHTBI POCCUMCKOM TOCYIAapCTBEHHON OpraHU3alvu.
Koncrurynus Poccun, ee uctopus U COBpEMEHHOCTb. I'eHeamorus BeAyIUMX IOJUTUYECKHUX
MHCTUTYTOB, MX HCTOpHS, NMPUYUHBI U CIEACTBUS TpaHchopmarmu. VCTOpHs POCCHIICKOTO
npeacraBuTesbeTBa.  CylIECTBYIOIIME  TOCYJAapCTBEHHbIE W HALIMOHAJIBHBIE  IPOEKTHI
JIOJITOCPOYHOT0 PAa3BUTHS CTPAHBI, MX 3HaUCHHE (KJIIOYEBbIE OTPACiIH, KaJphl, COLHATIbHAs cdepa).

5. BbI130BBI Oyy1IEero U pa3BUTHE CTPAHbI

['mobasnbHble TpeHABI U OCOOCHHOCTM MHPOBOTO PAa3BUTHUS Ha COBPEMEHHOM JTarle.
Hemorpaduueckue, 5KOHOMUYECKHE, TEXHOTCHHBIE, SKOJIOTUUECKHE TPOOIEMBI, X aKTyaJIbHOCTh
st Poccutickoit @enepanuu. [Tpodiiema obpasza Oymymiero. CyBepeHUTET CTpaHbI U €70 MECTO B
CIIEHAPUSAX TMEPCIEKTUBHOTO PAa3BUTHUS MHpPAa U POCCUUCKOW UuBHIM3aluu. lleHHOCTHBIE
OPUEHTHPHI ISl pa3BUTHs U npouseranus Poccuu. ConmmmapHOCTh, €IUHCTBO U CTAOMIIBHOCTH
POCCHIICKOTO O0OINeCTBa B IMBHJIM3ANMOHHOM u3MepeHuu. CTpemiieHHe K KOMITPOMHUCCY,
IBTPYU3M U B3aUMOIIOMOIIb KaK 3HAYMMBbIEC TTPUHITUITBI POCCUMCKOM TTOJIUTUKH, KAK BHYTPEHHEH,
Tak ¥ BHEIIHeW. OTBETCTBEHHOCTh M MUCCUS KaK OPUEHTHUPHI JUYHOCTHOTO U OOIIECTBEHHOTO
pazButus. CHpaBeUIMBOCTE W MEPHUTOKPATHS B POCCUHCKOM OOMIECTBE: TPAAWIHH H
coBpeMeHHOCTh. [Ipobnembl (GopMupoBaHHs TpPEACTaBICHUS O KOMMYHHUTApHOM XapakTepe
POCCUHCKOH Tpa)1aHCTBEHHOCTH, HEPA3PBIBHOCTH JIMYHOTO ycreXa U 01arococTossHus PoauHbL.
CTaOuIbHOCTh KaK KIIIOYEBOW pE3yNbTaT MPEANISCTBYIOMIMX JECATHICTUH KOHCOMUAAINN
POCCUICKOH MOJTUTUYECKON CUCTEMBI



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

Ioaxoabl 3JIEKTPOHHOM ¥ 30HA0BOH MUKPOCKOIUM JIJIsl MCCJIEIOBAHUS OMOTEXHUYECKUX
cucreM

Heab AMCHUNIMHBI:

- OCBOCHHC CTYIICHTaMI/I BHCKTpOHHO-MI/IKpOCKOHI/I‘-IGCKI/IX MCETOAOB HCCICIOBAHUSA CTPYKTypI)I
66JIKOBI)IX MaKpOMOJICKy.H, BI/IPYCOB, HOJ'II/IMepHI)IX, 6I/IOJIOFI/I‘~I€CKI/IX U MCAULIUHCKUX MaTepI/IaJIOB.
Byayr nmnpencraBieHbl METOJUKH TOJTOTOBKHA  OOpa3IloOB, METOJbI HUCCIICJOBAHHNA C
HUCITIOJIB30BAHUEM paCTpOBI)IX n HpOCBqu/IBaIOHII/IX KpI/IOFeHHI)IX BHGKTPOHHBIX MI/IKPOCKOHOB,
(OKyCHpPOBaHHBIX MOHHBIX ITYYKOB, MUKPOCKOIIMH B YCJIOBHSIX €CTECTBEHHOM CpE/bl, a TAKXKe
HOBBIE METO/IbI 00pabOTKN N300paKeHH, B YaCTHOCTH TPEXMEPHYIO PEKOHCTPYKIIUIO H3y9aeMbIX
00BEKTOB.

3agauyd AUCHUILINHBI:

- (opmupoBaHue 0a30BBIX 3HAHUM O METOJAX OINpPENEICHUU MHUKPOCTPYKTYPbl OOBEKTOB C
UCIIOJb30BAHUEM KPHOI€HHOM D3JIEKTPOHHOM MHUKPOCKONMH, MHUKPOCKOIIMM B  PEXHUME
€CTECTBEHHOU CPEIbL;

- (¢dopmupoBaHre 0a30BbIX 3HAHMK O METOJAaX IMOJATOTOBKH OOpa3IoB JUIsl WCCIEAOBAHUI
METOJaMH KPHOTEHHOM 3JIEKTPOHHOM MHUKPOCKOIIUH, MHUKPOCKOIIMUA B PEKUME E€CTECTBEHHOMH
Cpelibl;

- q)OpMI/IpOBaHI/IC 0a30BBIX 3HAHUH O METOdax O6pa6OTKI/I U UHTCPIIPETANHN SKCIICPUMCHTAJIbHBIX
JAAaHHBIX, MMOJIY9aCMBbIX B IIPOLCCCC HCCJIeIOBAHUIM.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarOITUECs JOMKHBI

3HATh:

- YCTPOMCTBO MPOCBEYUBAIOLIETO KPUOT€HHOI'O 3JIEKTPOHHOTO MUKPOCKOIIA,

- YCIIOBUS TIOTY4eHUs H (POPMUPOBAHHS N300paKEHHI, BIUSIHUE NePOKYCHPOBOK, TIEpeIaTOTHOM
¢yHkuuu npudopa, KOPpPeKTOpoB cheprudeckoit adbeppanuu;

- MCTOJUKH ITOATIOTOBKH 06pa3u0B JJIsL KpHOTCHHOﬁ 3J'IeKTp0HHOﬁ MHKPOCKOIIHNH;

- METOAMKM OOpabOTKM [aHHBIX Ui BOCCTAHOBIIEHUS TPEXMEPHBIX CTPYKTYp H3ydaeMbIX
00BEKTOB;



- BO3MOXHOCTM OLEHKHM IIPOCTPAHCTBEHHOI'O Ppa3pelICHMs IIOJYYECHHBIX TPEXMEPHBIX
PEKOHCTPYKLUH;

- YCTPOMCTBO PACTPOBBIX AJIEKTPOHHO-HOHHBIX MUKPOCKOIIOB, BKJIIOUasi KpPUOTEHHBIE;

- BO3MOXHOCTH OIPCACICHUA CTPYKTYPhI 6I/IOMaTepI/IaJ'IOB U IOJIUMEPOB C HCIIOJB30BaAHHUEM
PaCTPOBBIX JICKTPOHHO-MOHHBIX MUKPOCKOIIOB.

yMeThb:

- OIpENeNATh CTPYKTYPY OCIKOB, BUPYCOB W MAKPOMOJIEKYJ METOJAMH OAWHOYHBIX YAaCTHIl U
KPHO-3JIEKTPOHHOH TOMOTpaduu;

- TOTOBUTH 00Pa3LIbl U UCCIEIOBAaHUNA METOAAMHU KPHO 3JIEKTPOHHON MUKPOCKOITUH;

- HUCHOJB30BaTh (OKYCHPOBAHHBIE HOHHBIE IMYYKH TMOATOTOBKM OOpa3loB U IOJIY4YECHUS
TPEXMEpPHON PEKOHCTPYKIIMHU MAaTEPHUAJIOB, BKIIIOUAsi KPUOTEHHBINA PEKUM

- HCIIOJIb30BaTh IPOTrPAMMHOE OOEcleueHue Jjisi BOCCTAHOBJIEHHE TPEXMEPHOU CTPYKTYpPHI
MaTepuasoB, BKIIOYas OJUMEPHI.

BJIaJIeTh:
- ClleMaIbHON TEPMUHOJIOTHEN B 001aCTH JIEKTPOHHON MUKPOCKOIIUY;
- METOJIMKAMHM ITIOCTPOECHMSI MOZEIIEH K ONMCAHUIO B3aUMOJEHCTBUS 3JIEKTPOHOB C BEILIECTBOM;

- OCHOBHBIMHM METOJaMU IIPUMEHEHUS KPUOTEHHOM JIEKTPOHHOW MHUKPOCKOIIMM U 3JIEKTPOHHON
MUKPOCKOIIMH B PEKUME €CTECTBEHHOU CPEBI.

Tembl U pa3ensl Kypca:
1. Kpno-351eKTpoHHass MUKPOCKOIIHSI.

[TepenaTounas GyHkwus, 1eOKyCUPOBKA, KOPPEKIIHS adeppaluii, sHepreTrHieckas GuibTpaus.
TexHnka MaibIX 103.

2. [loaroroBka 00pa31oB AJisk KPUO-3JIEKTPOHHOW MUKPOCKOIIHH.

[Tponerypbl HEraTUBHOTO KOHTPACTUPOBAHUS, BUTPU(PUKALINY, CYLIKH 110/ BBICOKUM JIaBIICHUEM,
NPUTOTOBIICHUST KPUO-CKOJIOB, TnpuMmeHeHusi Kpuo-OUII, kpuorenHoit QmayopecreHTHON
MUKPOCKOIIUH U JP.

3. OnpefenieHne CTPYKTYphl OSJIKOB, BUPYCOB U MAaKPOMOJIEKYJT METOI0M OJMHOYHBIX YACTHII.

TexHuka mosydyeHUs U300pa’keHUM, 3HAKOMCTBO C OCHOBHBIMU MPOTPAMMHBIMU IaKETaMH U
BBIUMCIUTENbHBIMA METO/1aMU 00paOOTKU JAHHBIX JUIS TOJIYYE€HUS TPEXMEPHBIX PEKOHCTPYKIUI
C BBICOKUM IIPOCTPAHCTBEHHBIM Pa3peIICHUEM.

4. Kpuo-anexTpoHHas ToMorpadus.

[Tomydyenue n 06paboOTKa IKCHEPUMEHTATBHBIX JAaHHBIX KPHO-3JIEKTpOHHONU ToMorpadun. Cyo-
TomMorpaduueckoe ycpeaHeHHe, 3HAKOMCTBO C OCHOBHBIMH TPOTPAMMHBIMU TIAKeTaMH U



BBIYHMCIIUTENIFHBIMA ~ METO/IaMH, TOJIYyYeHHE TPEXMEpHBIX peKOHCTpykumid. [Ipumenenue
KPUOT€HHOM PacTpOBOM ANIEKTPOHHON MHUKpocoknuu, Kpuo-OUII u merona Slice-and-view.

5. KoMIuieMeHTapHbIE METOBI.
CaeToBasi MUKPOCKOIHSI, KOHPOKAIbHAS MUKPOCKOIIHS.
6. DNeKTpOHHAs MUKPOCKOIIUS B PEKUME ECTECTBEHHOM CpEIbl.

[ToaroroBka 0Opa31oB AJisk pAaCTPOBOI AIEKTPOHHONH MUKPOCKOIIMH MOJMMEPOB U OMOTOTHUECKUX
00BeKkTOB. Vcnonb3oBaHue pekuMa eCTECTBEHHON CPeIbl.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

Hpuxknagnas ¢pusnyeckas KyJbTypa (BUAbI CIIOPTA 10 BLIOOPY)

Heab AMCHUNIMHBI:

CdopmupoBaTh MHUPOBO33PEHUECKYIO CHCTEMY HAYyYHO-TIPAKTUYCCKUX 3HAHWUW M OTHOIICHUE K
(U3UYECKOM KYJIBTYpE.

3agauu AMCHUIINHBIL:

Jns  1ocTWKEHUsT IOCTaBICHHOW  LEIM  NpeAycMaTpUBaeTCs  pelIeHHE  CIEeNYOLIMX
BOCIHMTATEIbHBIX, 00pa30BaTENbHbBIX, PA3BUBAIOIINX U 03[JOPOBUTEIBHBIX 3a/1a4:

- IIOHUMAaHME COLMAJILHOMN poJin (I)HSHHGCKOﬁ KYJBbTYPBI B pa3BUTHU JIMYHOCTHU U IIOATOTOBKE €€ K
HpO(l)CCCI/IOHaJIbHOI;’I JCATCIIBHOCTH,

- 3HAHUE HAYYHO- OMOJIOTHYECKUX M MPAKTUYCCKUX OCHOB (PU3UYCCKON KYJIBTYPHI M 3JI0POBOTO
o0Opa3a XKu3HH;

- q)OpMI/IpOBaHI/IC MOTHUBAIIMOHHO-OCHHOCTHOI'O OTHOIIICHHUA K (1)H3H‘l€CKOI>i KYJIbTYPC, YCTAHOBKU
Ha SHOpOBHﬁ CTHUJIIb KH3HHU, (1)I/I3I/ILICCKO€ CaMOCOBCPIICHCTBOBAHUC W CAMOBOCIIMTAHHUC,
HOTpC6HOCTI/I B PCTYIIAPHBIX 3aHATHUAX (1)I/I3I/ILIGCKI/IMI/I YIIPA)KHCHUSAMHA U CIIOPTOM.

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

Martepuan paszgena NpeayCcMaTpUBaET OBIAJACHAE CTYACHTaMU CUCTEMOW Hay4YHO-IIPAKTUYECKUX
U ClIelUalIbHBIX 3HAaHUN, HEOOXOIUMBIX ISl TIOHUMAHUS MPUPOAHBIX M COLMAIIBHBIX MPOLIECCOB
(GyHKIIMOHUPOBaHUS (PU3UYECKOM KYJIbTYpbl OOILECTBA U JIMYHOCTH, YMEHMS UX aJalTUBHOTO,
TBOPYECKOTO  HMCIOJB30BAaHUS JUIsl  JIMYHOCTHOTO M NPO(ECCHOHAIBHOTO  Pa3BUTHS,
CaMOCOBEPILIEHCTBOBAHMS, OpPraHU3alliy 370POBOTO CTHJIS KM3HU NPU BBINOJIHEHUH Y4E€OHOM,
pohecCHOHANBHOM U COLMOKYIBTYPHOU nesTenbHOCTH. [IoHMMaTh posb pU3ndeckoi KyJIbTypbl
B Pa3BUTHUH YEJIOBEKA U NMOATOTOBKE CIIEIIMAIINCTA.

yMeTh:

Hcnonb3oBaTth  (QPU3KYJIBTYPHO-CIIOPTUBHYIO  JEATENBHOCTh  JJIS  TOBBIIIEHHS  CBOMUX
(YHKLIMOHAJIBHBIX W JABUTaTEIbHBIX BO3MOXKHOCTEH, JUISl JIOCTMIKEHHUS JIMYHBIX >KU3HEHHBIX U
npo¢eCCHOHATBLHBIX LENEH.



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 OOIIeH (PU3NISCKOM M 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, BBIHOCJIMBOCTH, FI/I6KOCTI/I, 6BICTp0TLI, JIOBKOCTH M KOOpJAMWHAIUU.

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 4elloBeKa. Tak, K mpuMepy, pa3BUTUE CKOPOCTH JOIKHO
MPOUCXOAUTh B EIUHCTBE C PA3BUTHEM CHUJIbI, BBIHOCIMBOCTH, JIOBKOCTU. MMeHHO Takas
CIaKEHHOCTb U MPUBOAUT K OBJIAJICHUIO )KM3HEHHO HEOOXOIUMBIMU HAaBBIKAMH.

®dusznueckrue KadecTBa U JBUTaTCIIbHEIC HaBbIKH, IOJYYCHHBIC B PE3YyJILTATC (1)I/I3I/IT~I€CKI/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 MU3MCHANIIUMCA YCIIOBUSAM Tpyda
6I>ITa, 4TO OYCHb BAXKHO B COBPCMCHHBIX KU3HCHHBIX YCIIOBUSAX.

Mex(z[y pa3BUTHEM (I)I/I3I/I‘IGCKI/IX Ka4y€CTB H q)OpMI/IpOBaHI/IeM JABUI'aTCIbHBIX HABBIKOB
CYHICCTBYCT TCCHAA B3aMMOCBS3b.

JlBurarenbHble KadecTBa (POPMHUPYIOTCSI HEpPaBHOMEPHO M HEOAHOBpeMeHHO. HauBbicuine
JOCTUXKEHUS B CUJIE, OBICTPOTE, BBIHOCIMBOCTH JOCTUTAIOTCA B Pa3HOM BO3pacTe.

IToHsTHE O CHUJIE U CHUJIOBBIX KaUeCTBaX.
.HIO]:[I/I BCeraa CTPEMUIINCH OBITH CUJILHBIMH U BCCTZla yBaKaJiu CUITY.

PaznuuatoT MakcUMaibHyI0 (a0COMIOTHYIO) CHITY, CKOPOCTHYIO CHIIY M CHJIOBYIO BBIHOCIIUBOCTb.
MaxkcuMmanbHasi CUjla 3aBUCUT OT BEJIMYMHBI NIONEPEYHOT0 CeUeHUs: MbIbl. CKOpOCTHAs cuila
OTIpeNieNIeTCs] CKOPOCThIO, C KOTOPOH MOXET OBITh BBINOJIHEHO CHUJIOBOE YINPAKHEHUE WU
CHWJIOBOHM IpueM. A CHJIOBasi BBIHOCIMBOCTb ONPENENAETCS IO YHUCIY NOBTOPEHHM CHUIOBOTO
YIIPA)KHEHUS 10 KpallHEH yCTaJIOCTH.

Jlns pa3BuTHS MaKCUMaJbHON CHUJIBI BBIPaOOTaH METOJ MAaKCHUMAJIbHBIX YCHUJIHM, pacCUUTaHHBIN
Ha Pa3BUTHE MBIIIEYHON CHJIBI 32 CUET MOBTOPEHHUS ¢ MAaKCUMAJIbHBIM YCHUJIMEM HEOOXO0JINMOTO
yIpaXXHEHUs. AJI pa3BUTHS CKOPOCTHOM CHIIBI HEOOXOIMMO CTPEMUTHCSA HapalluBaTh CKOPOCTh
BBITMIOJTHEHUS YIPAXHEHUH WM MPH TOM ke CKOpoCcTH NpuOaBisaTh Harpy3ky. OJIHOBPEMEHHO
pacTeT U MakCUMaJlbHas CWJIa, a Ha HEH, Kak Ha Iuardopme, popmupyercss 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 MbIII€YHbIE TPYIIIBI BCETO IBUTaTEIbHOTO amnmnapara.

2. Pa3BuTh ciocOOHOCTH BBIACPKHUBATH PA3IMYHbIC YCHIIUS (IMHAMHYECKUE, CTATHUECKUE H JIp.)

3. [Ipuobpectn yMeHue pallioOHAIbHO UCIIOJIB30BaTh CBOIO CHITY.

st OpIcTpOrO pocTa CHIIBI HEOOXOAMMO TIOCTENEHHO, HO HEYKJIOHHO YBEIHUYHMBATH BEC
OTSTOINEHUN M OBICTPOTY IBUKEHHU ¢ 3TUM BecoM. Cmiia 0co6eHHO 3(hPEeKTUBHO pacTeT HE OT
paboThI GOJBIION CyMMapHOI BETUYMHBL, @ OT KPATKOBPEMEHHBIX, HO MHOTOKPAaTHO HHTEHCUBHO
BBITIOJTHSAEMBIX YIIpaXHeHUH. Perraromee 3HadeHue A7t GOPMUPOBAHUS CHITBI UMEIOT TIOCTICTHIE
NOTBITKY, BBIMONHSEMble Ha (oHe yromiueHus. s moBbimeHus 3)(EeKTHBHOCTH 3aHATUI
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 OIPCHCICHHOC MOp(I)O(I)YHKL[I/IOHaJ'ILHOC COCTOSIHE MBIIICYHOM
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 (QYHKIMU I[MO3BOHOYHUKA M CIHHHOTO MO3ra, NPEIyNnpexaas TaKue
pacnpocTpaHEeHHbIC HapymieHUS W 3a00JIeBaHUS KaKk JeQEeKThl OCaHKH, CKOJHO3bI,
ocTeoXxoHApo3bl. KopceTHass (yHKIUS KMBOTA WTPACT BAKHYIO POJIb B (DYHKIMOHUPOBAHUU
NICUCHHU, KEIYyJKa, KHIICUHUKA, [TOYEK, MPEIYNPEKIas Takue 3a00JIeBaHusI KaK FaCTPHUT, KOJIHT,
XOJICIIUCTUT W JAp. HEIOCTATOYHBIM TOHYC MBI HOT BEAET K Pa3BUTHUIO IJIOCKOCTOIHS,
pacIIMpeHnIo BeH U TpoMOodiedury.

HC,I[OCTaTOLIHOS KOJINYCCTBO MBIINICYHBIX BOJOKOH, 4 3HAYUT, CHUXKCHHUC O0OMEHHBIX IMpouccCCcoOB B
MbIIIax BCACT K O)KUPCHUIO, aTCPOCKIICPO3Y U APYIr'UM HGI/IH(bCKIII/IOHHI)IM 3a00JICBaHUIM.

Hacocnass ¢yHkius MbImn («MBIIIEYHBI HAacoC») COCTOMT B TOM, YTO COKpalleHHe Jubo
CTaTMUYECKOE HAIPSDKEHHWE MBILIL] CIIOCOOCTBYET MEpPEABM)KEHHIO BEHO3HOM KpOBU 10
HaIpaBJIEHUIO K CEp/Ily, YTO UMeeT OO0JIbIIOe 3HAaUeHUE IPU 00ecreueHUH 00I1ero KpoBOTOKa U
auMdoToka. «MBIIIeYHBIN HACOC» Pa3BUBAET CHITY, IPEBBIMLAIOIIYI0 pabOTy CepACUHON MBIIIIIBI
U o0ecreyrBaeT HaloJIHEHUE MPaBOro KeayJoYKa HEOOXOIUMBIM KOJIUYEeCTBOM KpoBHU. Kpome
TOTO, OH UTpaeT OOJIBIIYIO POJib B MEPEIBMKEHUU JUM(BI U TKaHEBOW >KUJKOCTH, BIMSS TeM
caMbIM Ha MPOLIECCHl BOCCTAHOBIICHUS U yJalleHUs MpoAykToB oOMeHa. HenocraTounas pabora
«MBIILIEYHOTO0 HACOCa» CHOCOOCTBYET Pa3BUTHIO BOCHAIUTEIBHBIX MPOIECCOB U 0OPa30BaHUIO
TPOMOOB.

Taxum 06pa30M HOPMAJIbHOC COCTOSAHHC MBIIIEYHOM CHUCTEMBI SABJISICTCS BAXKHBIM M KHU3HEHHO
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
LIEJIOM U B KaK/10i1 OCHOBHOM MBILIEYHOH TPYIIe — MBIIIIAX COUHBL, FPYAH, OPIOIIHOIO Mpecca,

HOT, PYK.

Pa3BuTHe MBI MPOUCXOJUT HEPAaBHOMEPHO KakK I10 BO3PACTHBIM IIOKa3aTensiM , Tak U
uHaAuBUAyanbHO. [ToaToMy He crnenyer popcupoBaTh BHIXOJ] Ha TOJKHBIM ypoBeHb Yy aereit 7-11
net. B Bo3pacte 12-15 et Habno1aeTcs 3HAUUTENBHOE YBEJIMYSHHUE CUITBl U HOPMATUBBI CUJIBI HA
HOpsI0K Bo3pacTaroT. B Bozpacte 19-29 et nporcxoauT oTHOCUTEIbHAsA cTabunu3anus, a B 30-



39 ner — TeHACHIMS K CHIOKEHUIO. [Ipu yripaBisieMoM BOCIIUTAaHUH CHITBI 11e1eco00pa3Ho B 16-18
JIET BBIMTH HA HOPMATUBHBII YPOBEHb CHIIBI M NTOAJIEPKUBATH €ro a0 40 ser.

Heo06x01uMo MOMHUTB, YTO MEXKY YPOBHEM OTACIBHBIX MBIIIEYHBIX TPYIII CBSI3b OTHOCHTEIHHO
cimabasi ¥ T03TOMY HOPMATHBBI CHIIBI JIOJDKHBI OBITh KOMIUIEKCHBIMU U OTHOCHTEILHO MPOCTHIMU
IPU BBIOJHEHUU. JIydIke TECThl — ATO YIPAKHEHUS C MPEOJOJICHUEM MAacChl COOCTBEHHOTO
TeJa, KOTJa YYHThIBACTCS He aOCONIOTHAsl CHiia, a OTHOCUTEIbHAs, YTO IMO3BOJSET CIIIAIUTh
pasHHIly B aOCONIOTHOW cuiie, 00YCJIOBICHHYIO BO3PaCTHO-TIOJIOBBIMU M ()YHKIIMOHAJIBHBIMH
dakTopamu.

HopmainbHblii ypoBeHb CHJIBI — HEOOXOMUMBIH (hakTOp A XOPOILEro 310pPOBbs, OBITOBOM,
npodecCHOHATBLHON TPYI0CIOCOOHOCTH.

JlanbHeliIee MOBBINICHUE YPOBHS CHJIBI BBIIIE HOPMATHBHOTO HE BIIHMSET HA YCTOWMYMBOCTH K
3a00JICBaHUSAM U POCT MPOPECCHOHATIBHON TPYIOCIOCOOHOCTH, T/ie TPeOyeTcsl 3HA4YMTENIbHas
dbu3ndeckas cuia.

['nOKoCTh ¥ METO/IMKA €€ Pa3BUTHSL.

Ilon THOKOCTBI0O MOHUMAIOT CIIOCOOHOCTHL K max IO AMIUIMTyA€ OBWXXCHUAM B CYCTaBax.
I'nbxocTtsb - MOpq)O(bYHKHHOHaHBHOG JABHUIaTCIIbHOC Ka4CCTBO. Omna 3aBHUCHUT:

- OT CTPOEHHUSA CyCTaBOB;

- OT 3JIACTUYHOCTH MBILIIL U CBI304YHOIO aIlllapara;

- OT MEXAQHU3MOB HEPBHOM PEryJISLUU TOHYCA MBIIILI.
PaznnyatoT akTUBHYIO U TACCUBHYIO THOKOCTb.

AKTHBHAs THOKOCTH - CIIOCOOHOCTH BBITIOJIHSTH JABWKCHUA C OOJIBIIION aMHHHTyILOﬁ 3a CUCT
COOCTBEHHBIX MBIIICYHBIX YCHHHﬁ.

[TaccuBHast THOKOCTH - CITOCOOHOCTBH BBITIOJIHSTH JBMXKCHHS C OOJBINONW aMITUTYION 3a CUeT
JEeHCTBUS BHEUIHMX cui (mapTHepa, TskecTH). BenuunHa maccMBHOM T'MOKOCTH BBIIIE
OKa3arejied akTUBHON TMOKOCTH.

B nmnocnennee BpeMs mody4aeT pacnpoCTpaHEHHWE B CIOPTUBHOM JMTepaType TEpMUH
“criennanpHasi THOKOCTh” - CIOCOOHOCTH BBINOJHATH JIBM)KEHUS C OOJBIION aMIUIMTYIOH B
CycTaBaX W HaNpaBJICHUSAX, XapaKTEPHbIX JUIs M30paHHOM crnopTuBHOW cnenuamu3anuu. [lox
“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, yromileHue, pasMuHKa. [lokazarenu rubGkoctu B
MJTQJIIINX U CPEAHUX Kiaccax (B CpelHEM) BBIIIE MOKa3aTellel CTaplIeKIaCCHUKOB; HauOOIbIINN
MPUPOCT aKTUBHON THOKOCTH OTMEUYAETCs B CPEIHUX Kilaccax.

[TonoBble pa3nuuusi ONpeAessitoT OMOJOTMYECKyI0 TMOKOCTh y aeBouek 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 3HAUUTENIBHO CHIDKEHA, JIydIIHe MoKa3aTelu rHOKocTH oTMedatorcs ¢ 12 mo 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 cTOpoHBI, CHMKEHHE BO30YXKIEHHUS CHIIBI CIHOCOOCTBYET
BOCCTAHOBJICHHUIO 3JIACTHYHOCTH MBI, OTPAHUYUBAIONINX aMIUIUTYAY ABMKEHUA. TeM caMbIM
MOBBILIAETCS [MACCUBHAs THOKOCTH, MMOABUKHOCTH YBeanuuBaercs 10 14%.

HebGnaronpusitHele TeMiiepaTypHble ycaoBHs (HM3Kas TeMIlepaTypa) OTPULIATEIbHO BIMSAIOT Ha
BCE pa3HOBHJIHOCTH THOKOCTH. Pa3zorpeBanue MbIII] B MOATOTOBHTENBHON YacTu 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 OdAaHHBIX 00
AMIIIUTYOC JBUKCHUN HCIIOJIB3YIOT  MCTOIbI CBETOBOM perucTpanuu: KHHOCBEMKY,
HI/IKJ'IOFpaQ)I/IIO, PCHTICHO-TCIICBU3NOHHYIO CbCMKY U IP. AMHJ’II/ITy,Z[a JBHKCHU HU3MEPACTCA B
YIUIOBBIX I'paAgycCax UiId B CAHTUMCTpPAX.

CpencTBa 1 METOJIBI:

CpencTBoM pa3BUTHS THOKOCTH SIBJISIIOTCS YIPXHEHUS HA pacTsAruBanus. X nensar Ha 2 rpynmsl:
AKTHUBHBIE U N1aCCUBHBIE. AKTUBHbIE YIIPAKHEHUS:

- ogHO(a3HbIE U MPYKUHUCTHIE (CIBOCHHBIE, CTPOCHHBIE) HAKIIOHBI;

- MaxOBbI€ U (PUKCHUPOBAHHBIC;

- CTAaTUYECKHE YIPaXHEHUS (COXpaHEHHE HETIOABMXKHOTO MOJIOKEHHS C
MaKCUMaJIbHON aMIUTUTYI0M ).

[TaccuBHBIE ympa)XHEHUS: 1103a COXPAHSAETCS 3a CUET BHEIIHUX cuil. [IpuMeHss ux, TOCTUraroT
HauOONBIIMX TMOKa3zarened rubkoctu. Jlns pa3BuTHs akTUBHOM THOKOCTH 3((EKTUBHBI
YIPaXHEHHS HAa PacTATMBAaHUE B AMHAMUUYECKOM PEXHUME.

OObmee Meronuueckoe TpeOOBaHHE ISl pa3BUTUS TMOKOCTH - 00s3aTeNbHBIM pa3orpeB (10
HOTOOT/IEICHNUS) TIepe]] BHITOJHEHUEM YIPaXHEHUH Ha pacTATUBaHUE.

B3aumHOE CONpPOTHBIEHHE MBI, OKPYXAIOIMIMX CYCTaBbl, UMEET OXPAaHUTENbHBIN APQEKT.
IMeHHO MO3TOMY BOCHHUTaHME TMOKOCTH JIOJKHO C 3alacoM oOecreurBaTh TpeOyemyro Max
aMILIUTYly IBM)KEHHMI U HE CTPEMHUTHCS K IPEJEIbHO BO3MOKHOM CTeNeHU. B rocnennem ciuydae
3TO BEJIET K TPAaBMUPOBAHUIO (PACTSKEHHUIO CYCTaBHBIX CBA30K, IPUBBIYHBIM BHIBUXAaM CyCTaBOB),
HapYILIECHUIO NIPABUJIBHONU OCaHKH.

MpImnsl  MaJIOPaCTSKUMBI, ITO3TOMY OCHOBHOM METOJ  BBINIOJHEHHS YIPaKHEHUW Ha
pacTsSruBaHue - MOBTOPHBIN. Pa3oBoe BhIMoHEHNE ypakHEeHUH He 3pPekTuBHO. MHOTOpa3oBbIe
BBIIIOJIHEHHUSI BEIYT K CYMMHUPOBAaHHMIO CIIEJOB YIPAXXHECHHS W YBEIWYEHHUE aMIUIUTYAbI
CTAaHOBUTCS 3aMETHBIM. PCKOMCH}IyeTCH BBIIIOJIHATDE YIIPAXHCHUA HA PACTATHMBAHUC CCPUAMMU 110
6-12 pa3, yBenmnuuBas aMIUTUTY1y JIBIDKEHHH OT CEpUU K ceprun. Mex 1y cepusMH 11eJIecoo0pa3Ho
BBITNOJIHATH YIPaKHEHUS Ha pacciiabyieHue.

Ceplm ynpancHeHHﬁ BBIIIOJIHAOTCA B OHpCHeHeHHOﬁ OoCIaCI0BAaTCIIbHOCTH



- VI PYK;,
- ISl TYJIOBUIIIA;
- U151 HOT.

bonee ycnenHo mpoucxoauT BOCHUTaAHUE TMOKOCTH MPH €XKEAHEBHBIX 3aHATHUSIX WK 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 xapakrtepa u 20% - cTaTU4YeCKOro. 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 PEKHMME, B CPEJHEM M CTaplleM BO3pacTe - Bce BapuaHThl. 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 3BEHbSIX TeJla HaOIo1atoTes B Bo3pacte 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 OJTHOTO Ka4eCTBA COCOOCTBYET POCTY MOKa3aTeneil APYrux GU3HIecKux
KadyecTB. IMEHHO 3Ta B3auMOCBA3b 00YCIIOBIMBAET HEOOXOIUMOCTh KOMIUIEKCHOTO MOAXO0JA K
BOCIIUTaHUIO (PU3MYECKUX KAYECTB Y IIKOJIBHUKOB.

3Ha4yMTeIbHbIE UHBOJIIOLMOHHBIC U3MEHEHUSI HACTYIAIOT B MTOKUIIOM U CTap4YeCcKOM Bo3pacte (B
CBSA3M C M3MEHEHMEM COCTaBa MBI U YXYALIEHUEM YIPYIrO-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 OonpeacisICT BO3MOKHOCTD BBITIOJIHE



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

IIpupononogooHbIe IJHEPreTHYECKNe TEXHOJOIMHM U BO300OHOBJIeMas JHEPreTUKAa

Heab AMCHUNIMHBI:

- mpuoOpeTeHne CTyACHTaMH 3HaHUH 00 OCHOBHBIX MHHOBAIIMOHHBIX METO/aX MPOU3BOJICTBA,
nepejaud U npeoOpa3oBaHMsl SHEPrUU; MEXAHU3MOB 3JIEMEHTApHBIX IPOLIECCOB, JIEKAIIUX B
OCHOBE 3THUX METOJIOB; POJIM OMOTEXHOJIOTHI, HAHOTEXHOJIOTUH U HAHOCTPYKTYPBIX MaTepUaIoB
B Pa3BUTHUU JIaHHBIX METOJIOB.

3agauu AMCHUIINHBIL:

- OCBOEHHE OCHOBHBIX IMOHATHI NPUPOIONOJOOHBIX SHEPreTHUECKUX TEXHOJOIHMM, a TaKxke
OCHOBHBIX TEPMUHOB U ONPEICIIEHUNH B ATOH 00JaCTU B COOTBETCTBUHM C MEXAYHAPOIHBIMU
CTaHJapTaMy;

- OCBOEHME HaBBIKOB Pa0OThI CO CHEeLMaIbHOM JIUTEpaTypoil B IpeaMETHOM 001acTy;
- PO HAaHOPa3MEPHBIX (PaKTOPOB.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YJaroLIHecs JOIKHBI

3HATh:

- OCHOBBI (PM3MUYECKON XUMUU TTOBEPXHOCTH KOHJIEHCUPOBAHHOTO COCTOSIHUS BEIIECTBA, 0a30BbIE
pa3MepHble U CTPYKTypHbIe J((deKTbl B HAaHOCHCTEMaxX, XapaKTepHbIE OCOOEHHOCTHU
HaHOOOBEKTOB;

- OCHOBHBbIE KOHKDETHBIE€ TEXHOJOTMHM M METOJbl CHHTE3a HAHOCTPYKTYp M THOPHUIIHBIX
HAHOCHCTEM; CIIOCOOBI X anmnapaTHOM pean3aliy B BUJIE Pa3JIMYHBIX YCTAHOBOK U PUOOPOB;

- OCHOBHBIC ITYTH B3aUMOJEHCTBHUI OJICKTPOXUMHUYCCKUX CUCTEM C JKHBBIMU OpraHU3MaMH U
KIJIICTKaMMH.

yMeTh:

- IPOBOAWUTH NTOHUCK U aHAJIN3 HaquO-TCXHHqCCKOﬁ I/IH(I)OpMaI_II/II/I Y IaTEHTHOMH JIATCPATYPHBI 11O
3aJJaHHON TeMaTHuKe B o0actu HpI/IpO,Z[OHO,Z[O6HLIX OHCPTCTUYICCKUX TEXHOJIOTUM |
HAHOMATCPUAJIOB IJI UX pCaIn3allnuu,



- 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:
- CriellMaIbHON TEPMUHOJIOTHEN B 007aCTH HAHOTEXHOJIOIUH M METOJJOB CUHTE3a HAHOCTPYKTYD;
- CHIeMATIbHON TEPMUHOJIOTHEH B 00J1aCTH MPUPOIOTIOT0OHBIX SHEPTETUYECKUX TEXHOIOTHIA;

- MeTrojaMu O0pabOTKH, aHalW3a M CHUCTEMaTH3allud HAyYHO-TEXHWYECKOH M MaTeHTHOH
uHpOpMaLnu;

- HaBBIKaMU OCBOEHUS OOJIBIIOro 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 onpeneneHus. [loTeHIMaTbHBIE BO3MOKHOCTH TMPHPOIOIOA0OHBIX
DHEPreTUYECKUX TEXHOJOTMH C YYETOM HMEIOLIMXCS PECYpCOB I NPUPOJHOM SHEPIrEeTHKHU.
OcHoBHbIE cHCTEMBI BO300OHOBISIEMON SHEPT€TUKH, KOHBEPTEHIIHS TEXHOJIOTMI U NCIIOJIb30BaHNE
BOJIOPOJHBIX U 3JEKTPOXMMHUUYECKUX TEXHOJOTMH JJisi BO30OHOBIIsIEMOM 3HepreTuku. 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 W OHNPCACICHUA B COOTBETCTBUHU C MCKAYHAPOJAHBIMH CTaHAApPTaMHU. 3HadeHue
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 oKpyXxaroras 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. CrnocoObl UCIOIB30BaHUS U IPEO0OPA30BAHUS SHEPTUU COJIHIIA, COBPEMEHHBIE
¢dorobaTapen, HMX XapaKTEPUCTHKH W MPUHIUNB WX (yHKIHOHHpoBaHUS. [Ipobiembl
AKKyMYJINPOBAHMsI DHEPIMM COJHIA. VIHTEHCHBHOCTH COJHEYHOH paJualuu Ha TEPPUTOPUU
Poccunu B 3aBucHMOCTH OT BpeMeHHU roaa. [lepcrieKTuBbI pa3BUTUS COJIHEUHON SJHEPTETUKH.

Oueprusa Berpa. CrocoObl mpeodpazoBaHusi U aKKyMYyJIHWpOBaaHUs SHEpruu BeTpa. OCHOBHbIE
TUIIBI BETPOTE€HEPATOPOB, MX XapakTepucTUKHU. [IpolneMbl akKyMyIupOBaHUS SHEPTrUU BETpA.
HMHTEHCUBHOCTh BETPOBBIX MOTOKOB Ha TeppUTOpHH Poccuu B 3aBUCMMOCTH OT BPEMEHH rojia.
Bonpocs! skonoruueckoit 6€30macHOCTH.

4. AToMHas U TepMOsIepHasl SHEPreTHKA.

ATOMHas U TEpMOsIIEpHasi JHEPreTUKa U UX POJIb B COBPEMEHHOM MHpe. OCHOBHBIE IPOLIECCHI U
THUIIBI JIEKTPOCTAHIMHA. Bompockr 6e301macHOCTH U NEPCIEKTHBBI Pa3BUTHUS

5. I'maposHepreTuka.

['unposHepreTnka, NpUIMBHAsS W BOJIHOBas »SHepretuka. IlpuHumnel npeoOpazoBaHus u
aKKyMyJIpoBaHus. ['mapopecypcsl 1 BOBMOKHOCTH IIPOU3BOJCTBA SHEPIUU C MCIOJIB30BAaHUEM
IIPWIMBHBIX WM BOJHOBBIX JIEKTPOCTaHIMKM Ha Tepputopun Poccnu. Borpocsl skomornueckon
0€30MaCHOCTH U NEPCIIEKTUBBI PA3BUTHUS 3TUX HANPABICHUN SHEPTrEeTUKU.

6. HpOI/IBBOI[CTBO U yThJiIm3anuus OHOMAaCCHI.

[TpousBoacTBO U yrunuzanus ounomaccsl. OCHOBHBIE IIPOLIECCHI U UX allllapaTypHOe 0QOpMIIEHHUE.
[ToreHunanbHbIE pecypebl Ul MPOU3BOACTBA OMOMAcChl, BKIItOUYas Bojgopocid, B Poccun u B
mupe. Bonpocs! skosnornyeckoit 0e30macHOCTH.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

IIporpammublie nHTEep(eiichl onepanuonHoi cucrembl UNIX

Heab AMCHUNIMHBI:

- monydyeHue O0a30BBIX 3HAHMH 00 OpraHu3alM ONEPAlMOHHBIX CHCTEM, pa3JIelIeHUU
00s3aHHOCTEH MEXIy amnmapaTHBIM O00ecIeueHHEeM U SIPOM  ONEpPAllMOHHOW CHCTEMBI.
PaccMoTpenue KOHIENIMI COBPEMEHHBIX OINEPALlMOHHBIX CUCTEM IPOM3BOJAUTCS Ha IpHUMEpe
orepannoHHoi cuctembl Unix. PaccmaTtpuBaiorcsi monb3oBarenbckuii uHTEpdeiic  Unix,
nporpammupoBanue Ha s3pike  Unix  Shell, ucnonp3oBaHnme CHCTEMHBIX BBI30BOB IS
B3aMMOJIEHCTBUS C ApOM B IIporpammax Ha sizbike CH.

3agauyd AUCHUILINHBI:

- HU3Yy4YCHHUC OCHOBHBIX KOHIICHLII/Iﬁ U TPHUHOUIIOB IMPOCKTUPOBAHUA OICPAIIMOHHBIX CHCTCM.
PaCCMOTpCHI/IC BSaHMOHeﬁCTBHH Aapa OHGpaHHOHHOﬁ CUCTCMBI C allllapaTHBIM obecrnieueHuEM
COBPCMCHHLBIX KOMIIBIOTCPORB;

- paccMOTpEHHE pealu3allid OCHOBHBIX KoHIenuuii coBpeMeHHbIX OC Ha mpumepe Unix
(TOHATHUS TpOIlECC, TUTAHUPOBIIKK MPOIIeccoB dailn u ap.);

- 3HAKOMCTBO ¢ KoMaHJHOW 00onoukoil Unix Shell Ha ypoBHEe moibp30BaTens U IpOrpaMMUCTA.
Boinonnenue nadoparopHbix padot no Hanucanuto Shell-ckpunTos. Beinonnenne nabopaTopHbIX
paboT Ha IPYruX CKPUNTOBBIX sI3bIKaX, B TOM uncie, sed u AWK;

- H3YYCHUC OCHOBHBIX CHCTCMHBIX BBI3OBOB Unix. HpOFpaMMI/IpOBaHI/Ie Ha s3bike Cu
HUCIIOJBb30BaHHUEM CUCTEMHBIX BBI3OBOB.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- ocHOBHbIE KOMIOHEeHThI OC 00111ero Ha3HaYeHUs, He0OX0UMBbIe i €€ PYHKIIMOHUPOBAHUS;

- OCHOBHBIE KOMAaH/bI, HeoOXonumble aisi yBepeHHOH paborbl B Unix Shell Ha ypoBHe
M0JIb30BATES;

- YHOpaBISIOLIME OIepaTtopsl M ympasisgwoomue KoHCTpykiuu Unix Shell, HeoOxonumelie s
Hanucanus shell-ckpunTos.

yMeTh:



- pabotath B komaHaHou obOosouke Unix Shell, mucates ckpuntel mist Unix Shell, mucats
nporpaMMsl Ha si3bike CH ¢ HCTI0JIb30BaHHEM CUCTeMHBIX BbI30BOB OC Unix.

BJIA/IETh:

- mpuéMamu MpOrpaMMHPOBAHUS Ha CKPUNTOBBIX s3bIkax Ha mpumepe Unix Shell, awk u sed.

TeMbl U pa3jesibl Kypca:
1. Cuctemnsie Bb13oBbl OC Unix, cuctemuoe nporpammupoBanue Ha Cu B OC Unix.

SAnpo oneparnmoHHo cucteMbl. OCHOBHBIC KOMITOHSHTHI sijipa. OTIIMYNE CHCTEMHBIX BBI30BOB OT
00bIuHbIX (yHkmid. CHcTeMHBbIC BBI3OBBI open, creat, close. Komanma umask. CucremHbie
BBI3OBEI read u write.

Oransl )ku3HU TIporteccoB. [Iponeccei-3oMou. Cuctemuniq Bei3oB fork. KonnpoBanue mnpu 3amnmucy.
3aBepiienne mporecca. Exit m _exit. CucreMHBIC BBI30BBI Wait m waitpid. Makpocsl st
00paboTKH cTaTyca 3aBepIeHus mporecca. 3amaqa fork.

®opmaT JBOWYHBIX BBINONHIEMbIX (aitnoB. Junamuyeckue Oubmmorexku. Sbrk. Cucremubie
BBI30BBI JUIS 3arpy3KH BBIMONIHIEMbIX (aitnos. 3agaya echo hello.

CrangapTHble TIOTOKM BBOJa/BbIBoma. Cuctemuble BbI3oBBI dup u dup2. IlepenampaBiieHue
BBO/Ia/BBIBOIa ¢ ToMoIisio dup2. 3amada echo hello> file.

Opranuzanus pipe-oB u3 C. Curnan SIGPIPE. NmenoBannsie kananbl. 3agaua echo hello | cat.

OO6pabotka curnanos u3 sizpika C. [IpeppiBanus u uckimoyeHus. PeentepabenbHbie QyHKINU.
Hcrnonp3oBaHKe cTaHIAPTHOM OMOIMOTEKH B 00paboTyrKke curHana. 3aaada timeout.

Urenue ornasienuit u3z C. O6pabotka Inodes [Iporpamma myls.

CuHXpOHM3AIlMH TpolleccoB. B3amMHuast OnokupoBka mporeccoB ¢ nomombio flock. 3amaga
myshell.

BSD Coxketsl. Moaens knuent/cepsep. UNIX u Internet cokersl. IlocnenoBarenbHblil cepBep u
kiueHt Ha UNIX cokerax. 3amaya «mai daidmy.

ITporoxoinel. YpoBHu nportokonoB. MAC anpec. ARP 3ampocsl. IP aapec. Mapmpyruzanusi.
[Tpotokoner TCP u UDP. Komanna telnetCepsep nHa IP cokerax. HTTP nporokon. 3amaua
VYnpoiennstit http cepsep u ynporiennslii IE.

[Tpouiec init.ITpouieccer nemonsl. Hauanehas packpytka B BSD u System V. Syslog cepsep.
Koudurypamus, Bpaiienue J0roB. 3a1aua «ImmpoTOKOJI pabOTHI B CEPBEPE

Cymnepcepsep. Konguryparnus inetd. Getsockname u getpeername. 3agaya KIueHT o inetd.

DNS. Jlomensl o01miero Ha3HaueHUs U reorpaduueckue 1oMeHbl. TepaTuBHbIE U PEKYPCHBHBIS
3anpocel. Komanna nslookup. Twumsl 3amuceir B 3one. [Ipsimas u oOparHast 30Hbl. OyHKINUU
gethostbyname u gethostbyaddr. 3agaua

[TapannensHslii cepBep. O6padoTka curnana SIGCHILD. 3anaga



System V IPC. Tunsr 06bexToB. KoManapl mpocMoTpa U ynaieHuss 00beKTOB. 3ajada KJIUEHT U
cepBep Ha o4epesiX COOOIICHMIA

Conporpammel. [lotoku. [lomnepxka morokoB B supe. bubmmoreka pthreads. Co3manue u
3aBeplieHre MOTOKOB. Mcnonp3oBanue o0mux nepeMeHHbx. CHHXpOHU3AIMs TOTOKOB. 3a/1a4a
«HapaJuIeNbHbINA CepBep Ha MOTOKAXY.

Joctyn kx ¢aiyiaMm ¢ HCIOJIB30BaHHEM CHCTEMHOTr'0 BbI3oBa mmap. OToOpakeHHEe MaMsaTdH Ha
ycTpoiictBo /dev/zero. Ucnonb3zoBanue tmpfs s opraHu3anuy OOIIETO OCTYyNMa K MaMSTH.
Hcnonb3oBanue ycrpoiicTBa /dev/mem niist oroOpaxeHus pu3ndeckoi nmamatu. KorepeHTHOCTh
namsata. POSIX cemacdopsl. Mcnonb3oBanue TBOMYHBIX ceMadoOpoB A JOCTyma K OOMIMM
nepeMeHHbIM. Mcnonbs3oBanue ceMadopoB JUIsl COBMECTHOTO JOCTyna K OydepHOMy Imyiy.
Jleautoku pu MCTIONIB30BAHUU C JIBYX ceMa(OpOB.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (PU3UKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

PaIlI/IOCHeKTPOCKOHI/I‘leCKI/Ie METO/JAbI HCCJICAOBAHUA HAHOCUCTEM

Heab AMCHUNIMHBI:

- OCBOCHHUC CTyJdCHTaMU (bl/ISI/I‘-IeCKI/IX OCHOB MCTOAOB HCCICAOBAHUA HAHOCUCTEM C
HCIIOJIb3OBAHUEM  COBPEMCHHBIX 3HAaHUM MW TEXHHYCCKHUX I[OCTI/DKGHI/II;'I n3 obiacTu
PAAUOCIICKTPOCKOIINU TBEPAOIO TCJIa U TBEPAOTCIBbHBIX CUCTEM MMOHIKCHHOU PasMECPHOCTH.

3agauu AMCHUIINHBIL:

- (opmupoBanue 0a30BbIX 3HAHUH B O0JACTH PATUOCIEKTPOCKONMU TBEPAOIO Tela U
TBEPAOTEJIbHBIX HAHOCHUCTEM, HCIOJIB3YIOUIUXCSI B IPUIOKEHUSAX PaJUOCHEKTPOCKOIHH,
AIIEKTPOHUKH, MEAUIIUHCKON (DU3HKH;

- an06peTeHHe HaBBIKOB pa60TbI Ha COBpCMCHHOfI paHHOCHeKTPOCKOHquCKOﬁ TCXHHKC,

- (opmupoBaHue y CTYIEHTOB TOJIXOJOB K BBHIMOJHEHUIO MCCIECIOBAHUNA HAHOCUCTEM
PAOAUOCIICKTPOCKOIIMYCCKUMHU METOJaMH B pPaMKax KBaJII/I(i)I/IKaHI/IOHHBIX pa60T Ha CTCIICHb
Oakanaspa.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)

B pe3ynbrare ocBOE€HUS IUCHUIUIMHBI O0yYaIOIIHeCs TOIAKHBI

3HATh:

- (hyH1aMeHTalbHbIE MOHATHUS, 3aKOHBI, TCOPUU KIACCUUYECKON U KBAaHTOBON (PU3UKU;

- HOpAAKH YUCJICHHBIX BEJIMYHH, XapaKTCPHBIC 1JIA KJ'IaCCI/I(l)I/IKaIII/II/I HAaHOCHUCTEM U CIICKTPAJIbHBIX
AUana3oHOB SJICKTPOMArHUTHOI'O U3JTYUCHU,

- COBpCMCHHBIC HpO6HCMLI (1)I/I3I/IKI/I, XUMHHU, MATCMATUKHU B MIPUITTOKCHUN K HAHOCUCTCMAM;

- TEOpeTHYecKrue MojenH (yHIaMEHTAIbHBIX MPOLECCOB B (PM3MKE MArHUTHBIX SIBICHUM U ee
MPWIOKEHUSAX, B TOM YHCJIE HOpMaJbHBIA U aHOMaJIbHBIN 3P deKThl 3eeMaHa U UX CIEICTBUS;

- OCHOBHOC€ YCJIOBHEC JJICKTPOHHOT'O U AACPHOTO MAarHUTHOT'O PEC30HAHCA,
- OCHOBBI TCOPHHU CBEPXTOHKOI'O B3aHMOJICHCTBUS U €T0 SKCHCPUMCHTAJILHOC IMMPOSBJICHUC,
- OCHOBBI TCOPHU KPHUCTATINIMICCKOTO ITO0JIA;

- OCHOBBI TCOPHHU PCIAKCAIUOHHBIX INPOUCCCOB B CUCTCMAX JJICKTPOHHBIX U AACPHBIX CIIMHOB U
HX SKCIICPUMCHTAJILHBIC ITPOSIBJICHUSA,



- MeTo XIOKKEJs JUIsl ONMHCAHMsI CBEPXTOHKOTO PACIICIUICHUS SJCKTPOHHBIX OPTraHUYECKUX
paIKaJIoOB;

- KBAHTOBBIC ABJICHUA, Ha6JHOI[aeMLIC IIpU MOMOIIHU MAarHUTHO-PE30HAHCHBIX CIICKTPOMETPOB;

- IIPUHIAIIBL pa6OTI)I COBpPEMEHHBIX HpI/I60p0B, IIPUMCEHACMBIX IJIA UCCIECAOBAHNA HAHOCHCTEM
PaaIuOCIIEKTPOCKOIINYCCKUMHU METOJaMU.

yMeThb:
- KJ1accu(UIUPOBATh HAHOCHUCTEMBI;

- oTpeeNATh g-(haKTOphl MapaMarHUTHBIX IIEHTPOB (IeQEeKTOB) B HAHOMATEpHUAIax, B TOM YHCIIE
C YYETOM CHUH-OpPOUTAIBHOIO B3aUMOJECHCTBUS (U1l KPUCTAILJIOB);

- BBIYHCIISTH KOHIICHTPAIMH TapaMarHuTHBIX IIEHTPOB (1eheKTOB) B HAHOMAaTepUaiax;
- OLICHUBATh BPEeMEHa pelakCcallii CITMHOB B HAHOMAaTepuasax;
- OIpPEIENATh KOHCTAaHThI CBEPXTOHKOTO B3aUMOJICHCTBUSI B HAHOMAaTepHanax;

- OKCIHCPUMCHTAJIBHO OIPCACIIATE KOMIIOHCHTBI 2-TCH30pa MW TCEH30pa CBEPXTOHKOI'O
B3aMMOJCHCTBUS B HaHOMaTCpuallax;

- HAXOJUTh pacrpeeieHIe TUIOTHOCTH HECTTAPEHHOTO JIEKTPOHA B 3JICKTPOHHBIX OPraHUYECKUX
paauKanax;

- pa6OTaTb Ha COBPEMCHHOM, B TOM YHUCJIC U YHUKAJIbHOM 3KCIICPUMCHTAJIbHOM O60py,Z[OBaHI/II/I;

- MOJydYaTh HaWJIydllhe 3HAYEHHs] U3MEPSIEMbIX BEJIMYUMH U IPABWIBHO OLIEHUTH CTENEHb UX
JIOCTOBEPHOCTH;

- 00pabaTbhiBaTh U MOJEIUPOBATh pE3YJAbTaThl SKCIEPHUMEHTOB, HCIOJb3Ysd COBPEMEHHOE
IporpaMMHOE 00eCTIEYCHHE;

- 3¢ (peKTUBHO MCIOJIB30BaTh MH(POPMAIIMOHHBIE TEXHOJOTUU M KOMIIBIOTEPHYIO TEXHHUKY JUIS
JOCTHKEHUSI HEOOXOAMMBIX TEOPETUUECKUX U MPUKIIAIHBIX PE3yJIbTAaTOB.

BJIA/1eTh:

- OCHOBAMH TEOPWH MArHUTHOTO pe30HaHca (Ha TpUMEpe dJICKTPOHHOTO IapaMarHUTHOTO
pe3oHaHca);

- OCHOBAMH TEXHHUKM paJMOCIEKTPOCKONMM (HAa MpHUMEpe 3JIEKTPOHHOTO MapaMarHUTHOTO
pe30HaHca);

- MeTojaMH ompefeneHuss g-(pakTopoB, KOHCTAaHT CBEPXTOHKOTO B3aUMOAECHUCTBUS U
KOHIEHTpalUi MapaMarHUTHBIX HEHTPOB (J1e(heKTOB) B HAHOMaTepuaiax;

- MCTOAaMH OIIPCACIICHUA BPEMCH CHI/IH-pCIJ_ICTO‘-IHOI\/'I U CIHMH-CIIMHOBO peirakcanuun
NnapaMarHuTHBIX EHTPOB B HAHOMATCPpUAJIAX,

- OCHOBaMu METOIa XIOKKGHH;

- OCHOBaMM TCOPHUH KPUCTAIIITUNICCKOT'O ITOJIA.



Tembl U pa3aennbl Kypca:
1. OcHOBHBIE 3aKOHOMEPHOCTH SIBJICHUS 3JIEKTPOHHOTO MMapaMarHUTHOTO pe30HaHca.
OCHOBHBIE 3aKOHOMEPHOCTH SIBJICHUS AJICKTPOHHOIO MTapaMarHUTHOTO PE30HAHCA.

PaguocnekTpockonus Kak METOJ HCCIEIOBaHHS TBEPAOTEIbHBIX M MOJEKYJISIPHBIX CHUCTEM.
DddekT 3eemana (HOpMaIbHBIM U aHOMAJIbHBIN). DHEPrUsl MarHUTHOTO JIMIOJS B MarHUTHOM
nosie. CBA3b MEXIy MEXaHHYECKMM M MAarHUTHHIM MOMEHTaMHU. YCIIOBHE BO3HUKHOBEHHS
3JIEKTPOHHOTO MapaMarHUTHOTO pe30HaHca. g-GpakTop U ero CBOMCTBA. AHU30TpoOIUs g-(hakTopa.
Teopus g-teHzopa u 3p¢GEeKTUBHBINA CIUHOBBIN raMuiIbTOHUAH. ToueuHble JeEeKThl B TBEPABIX
tenax. Heopranuueckue pamukansl. OpraHudeckue paauKalibl G-THHA. DKCIEPUMEHTAIbHOE
onpejiefiecHue KOMIIOHEHT g-TeH30pa B OPHEHTUPOBAHHBIX TBepAbIX Tenax. dopma nuHMIA U
ornpeziesieHue TJIaBHBIX KOMIIOHEHT g-T€H30pa B HEOPUEHTHPOBAHHBIX cucTeMax. Paciierienue
SHEPreTUYeCKUX YpOBHEH B HYJIE€BOM MarHuTHOM moje. TpuruierHele coctosiHusA. opma TMHUAN
JUIsE  OECTIOpSIIOYHO OPHEHTUPOBAHHBIX CHUCTEM B TPUIJICTHOM COCTOSHMU. bupamukabl.
OOMeHHOE B3aUMOJIENCTBHE.

2. MarHI/ITHO-pGSOHaHCHHe MCTOABI UCCJICAOBAHUA HAHOCUCTCM.

VIMITynbCHBIM AJIEKTPOHHBIM NIAPAMArHUTHBIA PE30HAHC. SIIEpHBIN MAarHUTHBIA PE30HAHC.
SInepHbIli KBaJpyNOJBHBIA pe30HAHC. JIBOMHOW JJIEKTPOHHO-AJEPHBIM pe30HaHC. JIBOWHOMN
AJIEKTPOH-3JIEKTPOHHBINA pe30oHaHC. ONTUUECKU JETEKTUPYEMbII MarHUTHBIA PE30HAHC.

3. Metoa MonexkynspHbIX opOuTaneil XroKKes.

OCHOBBI METO/1a MOJIEKYJISIPHBIX opOuTaneil Xwokkens. Pacuer snepruil u BosHOBBIX GyHKUIMH []-
AJIEKTPOHHBIX OPTAHMYECKUX PaJAMKaIoB. PacnpeneneHne mIoTHOCTH HECIIAPEHHOT O JIEKTPOHA B
pagukanax. CBs3b MeXAy KOHCTAHTOM CBEPXTOHKOTO pAaCIIEIJIEHUs] U  IUIOTHOCTBIO
HECIIapEHHOT0 dJIeKTpoHa B pajaukanax. [loHsATME CHMHOBOM IUIOTHOCTH. 3HAaK KOHCTaHTHI
CBEPXTOHKOIO pACHICIUICHUS. YYeT DJJEKTPOHHOW KOppEsMM B TEOPUU MOJIEKYJISIPHBIX
opOuTanei. ANKUIbHBIE pafuKaibl. Jlpyrue opraHuueckue paguKaibl.

4, PenakcanoHHbIE 1 KHHETHYECKHUE 3(1)(1)CKTLI B HAHOCUCTEMAX.

OnHOpOJHOE U HEOJHOPOAHOE YIIMPEHHWE JIMHUM 3JIEKTPOHHOTO IAapaMarHUTHOIO PE30HAHCA.
MexaHu3Mbl, MPUBOJALINE K YIIUPEHUIO JHHHUNA 3JEKTPOHHOTO MapaMarHUTHOIO Pe30HaHca
(IMMONIb-AUMONAbHOE M OOMEHHOE B3aUMOJICHCTBUS, XUMUYECKHE MeXaHW3Mbl). Bpems cnuH-
pEelIeTOYHON penakcallMi B TapaMarHUTHBIX HaHocucTemax. Oddekt Hackimenus. CruH-
CIIMHOBasl penakcaiusi. B3auMocBs3b BpEMEH CIIMH-PEIIETOYHON U CIIMH-CIMHOBOMN peJlaKCalllu.
BnusiHue BpalieHusi Ha CHEKTpPbl AJIEKTPOHHOIO IapaMarHUTHOro pe3oHaHca. OmnpeneneHue
BpPEMEH pellaKcally apaMarHuTHBIX [IEHTPOB B HAHOCUCTEMAaX C MOMOIIbIO METOa HAChIIIEHUs
(B pexxume HenpepbiBHOro CBY-u3nyuenus). SIBieHre CoIMHOBOIO 9Xa.

5. Teopus kpuctaimuyeckoro nosus. Monsl B S-, P-, D- u F-cocTosiHusX.

OCHOBBI TEOPUHM KPHUCTALIMYECKOTO MOJIs. BHA MOTEHIMANOB Pa3IMYHBIX KPUCTATITUYECKUX
noseir. Omeparopsl  KpucTamudeckoro 1mois. CHATHE OpOUTANIBHOTO BBIPOXKICHHS B
KPUCTAJUIMYECKUX DJIEKTPUYECKUX MOJAX. Paciiennenue KpUCTaUIMYECKHM II0JEM YPOBHEHN
HOHOB B S-, P-, D- u F-cocTosiausax. CnuH-opOuTaIbHOE B3aUMOICHCTBUE U CITUH-TAMUJILTOHUAH.
Honbl ¢ 0pOuTaNIBbHO HEBBIPOKACHHBIMU OCHOBHBIMU D- 1 F- cocrostHusimu. MoHsl ¢ opOutanbHO



BBIPOKAEHHBIMU OCHOBHBIMU D- 1 F- cocrosHusamu. Paciennenus, o0ycioBieHHbIe Y3 HeKToM
Sna-Temnepa. oHBI peiKko3eMenbHbIX 3JIEMEHTOB. MoHbI akTuHOMAOB. Teopus mos JIMrasos.
WMHTepnperanus CIEKTPOB 3JIEKTPOHHOTO IapAMarHUTHOI'O PE30HAHCA.

6. Teopust CBEpXTOHKOI'O B3aUMO/ICHCTBUSI B HAHOCUCTEMAX.

[Tpupona H30TPOIHOTO CBEPXTOHKOTO B3auMojeHcTBUA. CHEKTphl pajuKajioB C TpyHnnamMu
SKBUBAJICHTHBIX MPOTOHOB. Paciienienne npu HaJIM4uyd HEAIKBUBAJIECHTHBIX sijiep. CBEPXTOHKOE
pacuieruieHne Ha sjapax co cnuHoMm Oosbine 1/2. MaTtepnperanus crnektpoB DIIP — o6mue
npaBwia U nOpobnembl.  [IpuuumHBI  BO3HUKHOBEHHS  AaHU30TPOIHOIO  CBEPXTOHKOTO
B3aumojeiicteusi (CTB). DOkcnepumeHtalibHOE ompeneneHue KommoHeHT Tenzopa CTB.
[TonpaBku k komnoHeHTam TeH3opa CTB.

7. TexHuka paguoCIeKTPOCKOINH.

VYCTpOHCTBO  paJuOCHEKTpOMETpa M OCHOBHBbIE HPUHIMIBI  paboThl.  JI0GpPOTHOCTH.
YyBCTBUTENBHOCTh M paspeliamomas CrnocoOHOCTh crnekrpoMerpa. [lyTw moBblIeHHS
YyBCTBUTEIBHOCTH. BbIOOp ycinoBuil »skcnepumeHTa. MeTolbl ONpeAeNeHUs OCHOBHBIX
napaMeTpoB  CHEKTpa  3JEKTPOHHOTO  IapaMarHUTHOIO  pe3oHaHca  (KOHIEHTpauus
HapaMarHUTHBIX LIEHTPOB, IIMPUHA JINHUH, g-PaKTop).



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisieHHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHBHbIE
TEXHOJIOTUH

CHHXPOTPOHHBbIE METO/IbI UCCJIEOBAHNS CTPYKTYPbI U CBOICTB BelllecTBa

Heab AMCHUNIMHBI:

- OCBOCHHME CTYJACHTAMH IPUHIMIIOB TI'€HEpPAUUH MU CBOMCTB CHHXPOTPOHHOTO H3JIyYEHUS,
KOHCTPYKIIMOHHBIX OCOOCHHOCTEH SKCIEPUMEHTAIBHBIX CTAaHIMA W OCHOB CHHXPOTPOHHBIX
METO/IOB CTPYKTYPHOH JMarHOCTHKH, O3HAaKOMJIEHHE ¢ mpumepamu npumenenuss CU nmms
petieHust GyHAAMEHTAIBHBIX U TPUKJIAAHBIX 3a7a4.

3agauu AMCHUIINHBIL:

- (opmupoBaHue 0a30BbIX 3HAHUM O CBOMCTBAX CHUHXPOTPOHHOIO M3JIY4EHHMs, METOJaX €ro
NOJIyuyeHus1, Tunax uctouyHkoB CH;

- ¢opmupoBaHrue 0a30BBIX 3HAHUNW O METOJAaX MPUMEHEHUS CHHXPOTPOHHOTO H3IIyYCHUS B
COBPEMEHHOU HayKe, ammapaTHBIX CIOCO0aX MX pealM3allid, MOJTY4aeMbIX C MOMOIIbI0 HUX
pe3ynbTaThl B MHTEpecax (PyHAAMEHTaIbHOW M MPHUKIATHOW HAyKH, MEPCHEKTUBAX Pa3BUTHUS
CUHXPOTPOHHBIX UCCIIEIOBAaHUI U UCCIIEI0BATENbCKON HHPPAacTPYKTyphl B Poccuu u B Mmupe.

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

[ (yH1laMeHTaJIbHbIE TOHATHS, 3aKOHbBI, TEOPUU U (HOPMYIIbI, ONUCHIBAIOIINE IE€HEPALIUIO
CUHXPOTPOHHOT'O U31y4YEHUS;

[J CBOMCTBAa CHHXPOTPOHHOI'O U3IIy4€HNUs,
[J HOPSIAKY YHMCIICHHBIX BEJIMYMH, XapaKTEPHbIE U IAPAMETPOB CUHXPOTPOHHOTO U3JIy4YEHHS;
O IPUHIUIIBI paOOTHl COBPEMEHHBIX HCTOUHHKOB CHHXPOTPOHHOT'O M3JTyUeHHUS;

U OCHOBHBIC  METOJABI NMPUMCHCHHUSA CHHXPOTPOHHOI'0 M3JIYUYCHUA JIA H3YUCHUA CBOWCTB
BCIIECTBA U CTPYKTYPHBIC XapaKTCPUCTUKHU, KOTOPBIC MOT'YT OBITE OMpEacCIICHBI C MOMOLIBIO 3TUX
METOJ0B.

yMeThb:

0 paccuuThIBATh MapaMeTpbl CUXPOTPOHHOTO M3JIyYEHUsl, IPUMEHATH (PU3HUecKue TEOpHH
K OIMCAaHUIO XapaKTePUCTUK CUHXPOTPOHHOTO U3ITy4EHHS;



N MPUMEHSTh CUHXPOTPOHHBIE METOAMKH JI U3BJICUEHHUS HE0OX0auMo MHOpMAIUK O
CTPYKTYpE UCCIIeyeMOT0 00bEKTa;

0l 3¢ HEKTUBHO UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMALIMOHHbIE TEXHOJIOTHH U PECYPCHI IS
NOJYyYeHUsT HEOOXOJMMBIX 3HAHMH IO MHTEpECylIeil HaydyHOW mpobiemMe B paMKax
CUHXPOTPOHHBIX UCCIIEIOBAaHUM.

BJIA/IETh:

O CHEeLUaIbHOM TEPMUHOJIOIHEN B 00JIACTH CUHXPOTPOHHOI'O M3JIy4eHMUS;

0l METOAMKAMHU IIOCTPOCHMSI MOJIEJIEH K OIIMCAaHUIO CBOMCTB CUHXPOTPOHHOI'O U3JIy4YCHHS;

0l OCHOBHBIMH METO/IaMU MPHUMEHEHUsS] CHHXPOTPOHHOTO M3IY4YEeHHUsI U 00pabOTKU JaHHBIX,

MMOJIYYCHHBIX B PE3YJIbTATC CUHXPOTPOHHOI'O SKCIICPHUMCHTA.

TeMbl U pa3jaeiibl Kypca:

1. Beenenwue. Ilpupoma cunxporpoHHoro wuznydeHus. Buael uctounukoB CH. OcHoBHbIE
HanpasieHus: npumenenus CU

HcTOuyHUKH pEHTI€HOBCKOT0 U3ilyueHus. M3iyduenne NBUxKyIerocs 3apsaaa. Y CKOpUTEIN YacTHULL.
[TonsiTve aMUTTaHCA 3JEKTPOHHOTO Iyuka. CHHXpOTPOHHOE U3ityueHue. [IokoneHust uCTOUHMKOB
CHU. Mupossie ucrounnku CHU. Jlazepbl Ha cBOOOAHBIX 31eKTpoHaX. OCHOBHBIC HAINPABICHHS
npumenenus CU.

2. B3aHMOHCﬁCTBHC CUHXPOTPOHHOT'O U3JIYYCHHA C BEICCTBOM.

Crnextp CU. Teopernueckue ocHOBHI B3aumozeiictsust CH ¢ BemecTBoM. Buasl B3auMonencTus
CH c BemecTBOM. ['pynmbsl MeTo10B, OCHOBaHHBIX Ha mpuMeHeHun CU. Uccnenyemble 0ObEKTHI.
CtpyKTypHBIE TapaMeTpbl, U3BJIEKaeMble ¢ Hcnonb3oBanuem CH.

3. KOHCTPYKHI/ISI N OCHOBHBIC 3JIEMCHTBI CUHXPOTPOHHBIX 3KCIICPUMCHTAJIbHBIX CTaHHI/II\/JI.

KOHCTPYKI_II/IH BKCHepHMeHTaHBHOﬁ CTaHIIMH. CTaHI[apTHBIe OIITHYCCKHEC 9JICMCHTBI
CUHXPOTPOHHBIX CTaHIIUMN. PaCHpOCTpaHéHHHe OIITUYCCKHUC CXCMBI. CucreMsl
MO3UIIUOHUPOBAHUSA U YIIPABJIICHUS IBUKCHHUCM. ILCTCKTI/IPYIOH_II/IG CHUCTCMBEI.

4. CunxpotpoHHass JudpPAKTOMETpPUS JUIsl HCCIENOBAHUS OCOOCHHOCTEH  CTPYKTYpBI
MOHOKPHUCTAJIJIOB.

3amaun BBICOKOpa3pelaroneld CHHXpOTPOHHON AudpakToMeTpun. BbiOop onTHdecKkoi CXeMBl.
Hucnepcust ontudeckoil cxembl. CTpyKTypHBIH (akTop. BiusHHe pasnuyHbIX CTPYKTYPHBIX
UCKa)XEeHUN Ha (opMy KpHBOH AU(GPAKIMOHHOTO OTpa)keHUs - JedopMaliusi, HECOOTBETCTBHE
pEIIETOK, OJIMH U JBa 3MHUTAKCHAJIBHBIX CJIOS HA KPUCTAJUIMUECKON IOJUIOXKKE, IEPUOANYECKAs
cBepxpemierka. OnpeeneHue CTpyKTypHBIX TapaMeTpOB.

5. PentrenoBcKkas CIICKTPOCKOITHUS MMOTJTIOICHUA U OMUCCUOHHAA CIICKTPOCKOIIHA.

OHepreTu4ecKue YpoBHHU NIEKTPOHOB U NEPEX0Abl Mex Ay HUMH. IIpoueccel MOTJIOLIEHUS
(OTOHOB M UX W3ITY4YEHUs aTOMHBIMU cUCTeMaMH. MexaHusM (opMupoBaHust GOpPMBI CHEKTpPa
NOIJIOUIEHUS.  DKCIIEPUMEHTaJbHblE METOAMKHM. IIpakTHueckoe nNpUMEHEHHE METOJI0B
CIEKTPOCKOINY TOTJIOLICHHUS.



6. DOTORIEKTPOHHAS CIEKTPOCKOMHA.

DJIeKTpOHHAsA CTPYKTypa MaTepuajioB: OT Mojenu bopa k 30HHOU cTpykType. DPuszmueckue
OCHOBBI (DOTOIJIEKTPOHHOM CHEKTPOCKONMUHU. DIEKTPOHHAS CHEKTPOCKOMUS IJISI XUMHYECKOTO
aHam3a # (POTOINEKTPOHHAS CIEKTPOCKOMHS C YIJIOBBIM pazpemieHueM. [IpubopHo-
JKcIepuMeHTanbHas 6a3a. O6nacTu NpUMEHEHUs U IPUMEpPbI Pe3yIbTaTOB.

7. CHHXpOTpOHHAsI BU3yaIu3alus.

[Tormnomenne pPEHTTEHOBCKOTO W3JIyYCHHs. DHEpPreTHuYecKass 3aBUCUMOCTh Ko3(dduuumenra
nornomenus. Ilokasarens npenomiieHUs. OKCIEPUMEHTAIbHBIE CXEMbl BU3YyalU3allul C
abcopOumoHHBIM U (pa3oBBIM KOHTpacToM. Tomorpadus, cmocoObl TOMOrpaduyecKkoro
BoccTaHoBJeHus. [IporpamMmerl i pabotel ¢ uzo0paxkenusmu. O6iaactu npumenenus. [Ipumepsr
UCCIICJOBAHUM.

8. PentrenoBckas Tonorpadus U BU3yaau3anus 1eQeKToB.
JedexTsl kpuctamnyeckon cTpykTypbl. KuHemaruueckas u AMHaMUYeCcKask AUPPaKIIUSL.

OddexT anomanbHOrO Npomyckanus. Buasl konTpacta B Tonorpadun. Cxemsl Tonorpaduueckoi
cheMku. [IpenmyliecTBa CHHXPOTPOHHOTO M3Iy4deHus B Tomorpaduu. Tomorpadus ¢ yrioBoi
Pa3BEPTKOM.

9. PEHTreHOCTPYKTYPHBIN aHAIHM3 B OSJIKOBAasi KpUCTaLIOrpadusi.

OcHOBBI M€TOJ1a PEHTI€HOCTPYKTYPHOI'O aHAJIU3a KpUcTauioB. CTpyKTypa O€lIKOBOW MOJIEKYJIBIL.
[Tonyuenue kpucramia Oeika, OT IeHa OO BBIpAlMBaHUS KpHUCTaia. DKCIEPUMEHTaJIbHOE
obopynoBanue. Panuanmonnoe moBpexaeHue. Pa3oBas mpobiemMa U METOAbl €€ PEIICHUs.
YTouHEeHNEe MOAENU CTPYKTYpPHL. SIpKue pe3yabTaThl, IOBIUSBIINE HA BECh MUD.

10. TToporukoBasi peHTreHOBCKast TU(PaKTOMETPHSI.
TeopeTtnueckre 0CHOBBI MeTO/1a. Pa3nnuns MeTo10B MOpOIlKa U MOHOKpUCTAILIA.

VYcnosust Jlays, 3akoH bparra-Byneda, chepa DOBanpaa. OcHOBHBIE 3a/laud MOPOIIKOBOM
mudpakuuu. CTpyKTypHbI M ¢a3oBblii aHanmu3. [IpuHnMnManbHas cxemMa CHHXPOTPOHHOU
CTaHLUU JUI TOPOIIKOBOM qudpakiun (Ha npumepe craHiuu PCA). ITopoiikoBblil SKkcriepuMeHT
Ha CHHXpPOTPOHE — OCOOEHHOCTH, OTJIMYMS OT JAaObOpaTOPHBIX HMCTOUYHUKOB. 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 cHMyJIHpOBaHHOTO OTkura. IlomHompo@mibHBI aHAINW3 AUPpPAKTOrpaMM.
Mertonst Jle benst u Purdenvaa. Ananu3 nonHonpoduibHoil gyHkunu. CTpyKTYpHBIH (dakTop,
daktopa Jlebas-Bamnepa. [lopomkoBast gudpakiusi ¢ TOMOIIBI0 PEHTICHOBCKOTO M3JIYYCHHUS U
HEUTPOHOB, CXOJCTBA U pa3inuuusd. Mccienyemble Marepuanbl, peliaeMbl 3aladyd, sSpKue
pE3yJIbTaTHI.

11. ManoyrnoBoe paccesHuE.

Teopust manoyriaoBoro paccesiHusi — bopHoBckoe mpHUOIMKEHNE, BEKTOP paccesiHusl, IpsMoe U
o0paTHOE MPOCTPAHCTBO, PAJANYC UHEPLHMH U €ro (pU3NUecKuil cMbIci, GYHKIUS pacipeesieHus
[0 PAacCTOSHUSIM, MOJEIMPOBAHUE CTPYKTYphl MOHOJUCHEPCHBIX CHCTEM U HHTEpIpeTanus
pe3ynbraToB. CxeMa MajloyIrJIOBOTO SKCIIEPUMEHTA - OCHOBHBIE 3JIEMEHTHI U OCOOEHHOCTH
YCTaHOBKH, MOHOXpOMAaTH3alMsI U (POKYCUPOBKA U3TyUEHHs], KOJUTUMAIHS MTyYKa, BO3MOXKHOCTU
MOJICPHH3AIINHN IKCIIEPUMEHTATBLHOM 0a3bl. OOBEKTHI HCCIICIOBAHUS U UX OCOOCHHOCTH, BIUSHUE



paauaIMOHHBIX TIOBPEKJIEHUN Ha Ouonormdeckne oOBeKThl. HekoTopble mpumepbl paboT Ha
ucroununkax CHU.

12. Meroap! HcclieOBaHUS TOBEPXHOCTEH U HHTEP(EHCOB.

OcHOBHBIE TEOpPETUYECKHE MOAXOAbl K XapaKTepHu3ally MoBepxHocTel u unrepdeiicos. Meton
peduekToMerpun. Meron nudpakiuy B CKOJIb3SIIEH reoMeTprul. MeTo ] CTOSYUX PEHTI€HOBCKUX
BosiH. MccrenoBanuss Ha TOBEPXHOCTH >KUAKOCTH. [lapamerpnl, M3BIEKaeMble C IMOMOIIBIO
CUHXpPOTpOHHOTO u3nydeHusi. lccnegoBarenbckas uH(pacTpykTypa Uis HCCIeIOBaHUMN
MoBepXHOCTeH U nHTepdericoB. [Ipumeps! uccinenoBanmii.

13. PentrenodyopeceHTHbINH aHaTu3 U (Pa30qyBCTBUTEIHHBIE METOIBI.

PentrenodayopecuentHsiil ananu3. Mccenenyemble o0pasubl U o6sacth npuMeHeHus.. OCHOBBI
Teopuu: (oTod(h(HEKT, XapaKTepUCTUUECKHIH PEHTTEHOBCKUH CIIEKTP aTOMa, KaYeCTBEHHBIH U
KOJIMYECTBEHHBIA DJJIEMEHTHBIM aHanu3. OKCIEpUMEHTalbHas cxema. llpuMepsl sApkux
pe3yinbraroB.Pa3zouyBcTBUTENbHBIE MeTOABI. Pa3oBas MpobieMa peHTI€HOBCKUX UCCIIEJOBAHUH.
Merton cTOSUMX PEHTTEHOBCKUX BOJIH B 00JIACTU MOJHOTO BHEIIHErO OTPAXXEHUS U B YCIOBUAX
Oparroeekoil audpaxuuu. Mcecnenyemsle o0pasubsl U o0nacte npuMeHeHus. OCHOBBI TEOpUU U
IKCIIEpUMEHTaNIbHas cxema. [IpuMepsl IpKux pe3yabTaToB. MeTo 1 MHOTOBOJTHOBOM TU(PAKIIHH.
Hccnenyemble 00pasnbl 1 00s1acTh MpuMeHeHnss. OCHOBBI TEOPUH U AKCIIEPUMEHTAIbHAS CXeMa.
IIpumepsl IpKUX PE3YIIBTATOB.

14. COBpeMeHHHe MMOAXOJAbI K BpEMAPA3PCIIAOIHUM HCCIICAOBAHUSM.

AKTyaJTbHOCTh PEHTI'CHOBCKHX MCCIICJIOBAaHHI C BPEMEHHBIM pa3pelicHreM. Pa3Hbie BpeMEHHbBIC
MacmTaObl — pa3InYHbIC TPUMEHHMBIC METOJIBI. OcoOeHHOCTH  BpeMspa3peliaroux
TU(PPAKIMOHHBIX, CIIEKTPOCKOMHMUYECKUX U  (iayopecieHTHhIX u3MepeHuit. [loaxonsl K
UCCIIC/IOBAaHUIO MEUICHHBIX MPOIecCOB. [lOAXOABI K HCCICIOBAHHIO OBICTPHIX IPOIECCOB.
[Toxxompl K HCCIEIOBaHUIO CBEepXOBICTPBIX mporeccoB (Pump-probe, JICD). OcobGenHoctn
pealu3auuy  BPEMSAPA3PEIIAIINX  METOJ0B, MPUMEPbl IKCHEPUMEHTAIBHBIX  CTaHIMI
(crienManbHbIE ONITUYECKUE DJIEMEHTHI, ClIeUaIbHbIE AETEKTOPHI U T.1). [IpuMepsl mpoBeaeHHBIX
WCCIIEIOBAHUM.

15. KOFepeHTHOCTB CHUHXPOTPOHHOI'O U3JTYYCHUS U KOTCPECHTHBIC MCTO/IbI.

[TonsiTe KorrepeHTHOCTH M3MydeHMs. [lonHas u yacTMYHAs KOrepeHTHOCTh. KorepeHTHOCTh U
CIIEKTpajbHas SAPKOCTh HCTOYHMKA CHHXPOTPOHHOTO W3y4yeHUs. JUIMHBI TPOJOJBHONW U
MOTIEPEYHON KOTE€PEHTHOCTU. ABTOKOPPENSLMOHHbIE (YHKIIMHM MEPBOIO M BTOPOrO MOPSIKA.
Crnexubl. YIJIOBOM pa3Mep CIEKJIOB M CTaTUCTHMKA MHTEHCUBHOCTH CIIEKJIOB. PeHTreHoBcKas
doToH-KOppenALoHHas — cnekTpockonus. KorepeHTHas nudpakuvoHHass BHU3yalu3alus.
[ITuxorpadus. [Ipumepsl HayuHBIX PE3yIbTATOB KOT€PEHTHBIX METOIOB.

16. IlepcniekTUBBI pa3BUTHsI CHHXPOTPOHHBIX HCCIeN0BaHui B Poccun u B Mupe.

[TepcnekTHBBI Pa3BUTHS SKCIEPUMEHTAIBHON HHPPACTPYKTYPHI CHHXPOTPOHHBIX M HEHTPOHHBIX
uccienoBanuil. OCHOBHBIE TPEH/IbI PA3BUTHS CUHXPOTPOHHBIX U HEUTPOHHBIX MCCIEAOBAHUHN B
mupe. IlepcnexktuBbl pa3zButusa nanamadra megascience. denepaibHas HaydHO-TEXHUYECKAs
porpaMMa pa3BUTHUSL CUHXPOTPOHHBIX M HEUTPOHHBIX HCCIEIOBAaHUM M MHPPACTPYKTyphl Ha
2019-2027 ronpl.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisieHHocTh: KOHBepreHTHBIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHBHbIE
TEXHOJIOTUH

CrarucTuyeckasi puzuka

Heab AMCHUNIMHBI:

- TO3HAKOMHUTH CTYIEHTOB C 3aKOHOMEPHOCTSIMHU, UMEIOIIMUMUCI B MAKPOCKOIIMYECKUX CUCTEMAX
¢ OOJIBIITUM YHUCJIOM YACTHII, KaK KJIIACCUYECKHX, TaK U KBAHTOBBIX, & TAK)KE C METOAaMH, KOTOPHIS
MPUMEHSIOTCS B CTAaTHCTUYECKOW (DU3WKE JUIsl ONMUCAaHUSI CBOWCTB Takux cucreM. IIpu stom
CUCTEMBI U3 OOJBIIIOTO YKCIIA YaCTHII OYAYT pacCMAaTPUBATHCS, TJIABHBIM 00pa3oM, B COCTOSTHUU
cTaTHCTUYECKOro paBHoBecus. HeOomblias yacTh Kypca OyJeT MOCBSIIEHA M3YYEHUIO OCHOB
HEPABHOBECHOW CTATUCTUYECKON MEXAHUKHU.

3agauyd AUCHUILINHBI:

- HAY4YUTb CTYACHTOB, UCXOAS U3 MI/IKPOCKOHI/I‘-IGCKOI\/JI MOZACIIN CTPOCHUA BCIICCTBA, IMOJIB3YACH
MCTOdaMU CTaTHUCTHYECKOH (I)I/ISI/IKI/I, pacCUUTBIBATD CBOMCTBA MAaKpPOCKOIIMYCCKUX CUCTEM, TAKHC
KaK YpaBHCHHC COCTOAHUA, TCINIOEMKOCTb, MArHUTHAA U JUSJICKTPUUICCKHUEC BOCIIPUUMYNBOCTU U

IpyTHue.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO JUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUEeCs JOMKHBI
3HATh:

- OCHOBHBEIC paCHpCHeHCHI/IH B CT&TI/ICTI/I‘IGCKOﬁ TepMOI[I/IHaMI/IKeKJ'IaCCI/I'-IeCKI/IX N KBAHTOBBIX
CUCTEM, COJICpXAIlUX OOJBIIIOE YHCIIO YACTHIl: MHKPOKAHOHWUYECKOE pacrpeselieHue,
KaHOHMYEeCKoe pacnpenenenre ['m60ca ¢ MOCTOSHHBIM YHCIIOM YacTHUIl U pacnpeneneHue ['mdoca
C HepeMeHHBIM YHUCJIOM YacCTull, a TaKXeE YCJ'IOBI/ISI, HpI/I KOTOpLIX peaJ'II/I?)y}OTCﬂ JAHHBIC
pacnupe/eeHus;

- CTaTUCTUYECKHUE OIPENEICHUs ODHTPOIHUU Ul MHUKPOKAHOHMYECKOTO Y KaHOHMYECKOIO
pacpeneneHun;

- OCHOBHBIC TCPMOANHAMHWYCCKUEC HCPABCHCTBA,

- OIPCACIICHUA XUMHUYCCKOI'O IMOTCHHOHATIA B CUCTEMaX C HNCPECMCHHBIM YHUCIIOM YaCTUll IJId
Pa3IMIHBIX TCPMOANHAMHUYCCKUX MMOTCHIIUAJIOB,

- KpUTEPHH BBIPOXKIACHUS U HI€aTbHOCTH (epMU-Ta3a,
- OCHOBHbBIE 0COOEHHOCTH SIBIECHHUS 003€-KOHIECHCALIUN B HACAILHOMOO3€e-Tase;

- YCJIOBHA, ITPU KOTOPBIX (bepMI/I- 1 003e-CTaTUCTUKHU Mepexo 4T B 60J'IBI_[M8.HOBCKy}0 CTAaTUCTHUKY,



- CHMMETPHITHBIC CBONCTBA BOJHOBBIX (D)YHKIIUI CHCTEM TOXKICCTBEHHBIX YaCTHII, OMMChIBAEMbBIX
dbepmu- u 603e-CTaTHCTUKAMH,

- 0COOEHHOCTH moJaxoaa K OIMMCaHuro CBOMCTB KBaHTOBBIX CHCTEM B3aUMOJCCTBYIOIINX HaCTHUI] C
IIOMOIIBIO A3BIKA KBA3MYaCTHIL,

- o0Imue mpencTaBieHuss 0 MUKPOCKOITMYECKOW Teopuu cBepxmpoBoaumoctubapanna-Kynepa-
Ipuddepa;

- OCHOBHbBIE TIOJOXKEHUs Teopuu (azoBeix mnepexonoB llpoma Jlammay ©Ha mnpumepe
(eHOMEHOIOTUYEeCKOl TeOpUHn CBepXIpoBoauMocTu I uu30ypra-Jlannay;

- o0lIue mpeiCcTaBlieHUs O CTAalMOHApHOM M HecTauuoHapHOM 3(ddexrax/[xo3edcona u ux
MPUMEHEHUU JJI CO3JaHUsI CBEPXIIPOBOISAIINX KBAHTOBBIX HHTEP(HEPOMETPOB;

- 0COOCHHOCTHU MOJXO/A K OINMCAHUI0 HEPABHOBECHBIX IIPOLIECCOB C IOMOIIBIO KUHETUYECKOTO
ypaBHeHHs bonbliMaHa 1 ypaBHEHUs1 KWHeTHYecKoro Oananca [laynu.

yMeThb:

- HAXOIWTh CPEIHUE 3HAYCHHUS (DU3MUCCKUX HM3MEPSCMBIX BEIMYUH C TMOMOIIBIO (PYHKIHH
pacnpenesieHusl B KIIACCUYECKOW CTaTUCTUKE M C MOMOLIBI0 MATPHUIIbI IUIOTHOCTH B KBAHTOBOM
CTaTHUCTHKE;

- BBIYUCIIATE CTATUCTUYCCKHUEC CYMMBI JISI UACAIIBHOI'O OJHOATOMHOTI'O I'a3a, ra3a IBYXdTOMHBIX
MOJICKYJI, HACATIbHBIX KBAHTOBBIX (i)epMI/I- u 603€—F830B;

- HaxXOJUTh TEMIIEPATYpPHYI0 3aBUCHMOCTb KOJeOaTeIbHOW U BpaLIaTEIbHOM TEIIOEMKOCTEH
JIBYyXaTOMHOTI'O T'a3a MOJIEKYJI, COCTOSAIIUX KaK U3 Pa3HbIX, TaK U U3 OJIMHAKOBBIX aTOMOB;

- BBIBOAUTH TCPMOJUHAMUYCCKUEC COOTHOIICHUA UIA ABYXYPOBHCBBIX CUCTCM,

- BBIYUCIATH (DIYKTyaluu (PU3HUYECKUX H3MEPSEMBIX BEJIWYHH B TEPMOJAWHAMHUYECKOW TEOPUHU
GykTyanmii;

- HaxXOJUTb BBIPAXCHUA JIA CBO60}1HOI>'I OHCpPIrur, XHMHUUYCCKOTO IOTCHIHAIA, JHCPIUH,
TCIINIOEMKOCTHU, YpaBHCHHA COCTOSHUSA HACAIBHOI'O KJIACCHYCECKOI'O 6OJILL[M8.HOBCKOFO rasa u
nacaJIbHbIX KBAHTOBBIX (I)epMI/I— n 6033-F33OB;

- HaxOJUTh TEMIIEPATYPHYIO 3aBUCUMOCTh HAMArHWYEHHOCTH U MAarHUTHOW BOCIIPUAMYMBOCTH
KJIACCUYECKOT0 MJICAIBHOTO I'a3a MATHUTHBIX JUIIOJEH M KBAaHTOBOI'O ra3a aTOMOB, MMEOIIMX
OpOUTATBHBIN M CIIMHOBBIA MOMEHTHI,

- BBIUUCIIATH MapaMariuTHYO U JUAMarHuTHYIO BOCOIPUHUMYHUBOCTH UACAJIBLHOI'O 3JICKTPOHHOT'O
bepmu-rasa;

- HaXOAUTh TCMIICPATYPHYIO 3aBUCUMOCTb HAMArHM4YCHHOCTHU U MarHUTHOM BOCIIPUUMYNBOCTU
(I)eppOMaFHCTI/IKa B Mojienu M3unra B HpI/I6J'II/I)KeHI/II/I METOJa CaMOCOTJIaCOBaAHHOI'O ITOJIA,

- HAXOJUTh TEMIIEPATYPHYIO 3aBHUCHUMOCTH KOJeOATEIBHOW TEIIOEMKOCTH KPHCTAJUTHUECKOMN
pemieTky B Mojienu [lebast;

- ONHUCHIBaTh TEPMOJUHAMUYECKHE CBOMCTBA CBEpPXIPOBOMASIIETO COCTOSHUS B MOJEITH
['mu36ypra-Jlannay;



- HaxOOUTh BEIWYMHBI TEPMOJMHAMUYECKOTO KPUTHYECKOTO MArHUTHOTO MO UL
CBEPXIIPOBOJHUKOB | poa ¥ BEIMYMHBI HUKHETO U BEPXHETO KPUTUYECKUX MAarHUTHBIX I10JIEN B
ceepxnpoBogHukax Il pona;

- BBIYUCIATH BL]-IPUOIIDKEHNH KUHETUYEeCKHe KO3()(UIMEHTHI BBIPOKACHHOTO 3JIEKTPOHHOTO
rasa B METallic;

- pewmaTh ypaBHEHHWE KUHeTHueckoro Oamanca Ilaynu ans ABYyXypOBHEBOM U n-ypOBHEBOM
CUCTEMBI.

BJIA/IETh:
- OCHOBHBIMHU METOJAMH CTaTUCTHUECKON PU3UKH — MeTOAOM aHcambneit ['nboca;
- MECTOAOM BBIYUCICHUA CpeI[HI/IX BCJIIMYHH C ITIOMOIIBIO ManI/II_ILI IIJIOTHOCTH,

- METOZOM BTOPHYHOI'O KBAHTOBAHUS;

- metonoM (ynknmoHana ['mu3Oypra-Jlangay mains (GEeHOMEHONIOTHYECKOTO ONMUCaHUs (a30BbIX
Nepexo0B BTOPOTO poJia Ha MIPUMEPE CBEPXIPOBO/IAIIETO IIEPEX0/1a;

- MCTOOOM CaMOCOIJIaCOBAHHOTI'O ITIOJIA OJ1d CUCTEM B3aHMOﬂeﬁCTBy10HIHX HaCTull,

- IPOCTEHUIIMMHM METOJAMM OIMCAHUS HEPABHOBECHBIX SBJICHUN C NOMOIIBIO KMHETHYECKOTO
ypaBHeHus bosibiiMaHa v ypaBHEHUs1 KUHeTH4ecKoro Oananca [laymnu.

TeMbI U pa3jeiibl Kypca:
1. UneanbHbIe rasbl.

WNneanbHblii onHOaTOMHBIN Ta3. Pacnpenenenue Makcsemna—bonsimana. TepMoguHaMuiecKkue
CBOICTBa IBYXYPOBHEBHIX CUCTEeM. BHyTpeHHHE cTeneH! cBOOOIbI aTOMOB U MOJIEKYII.

BpamarensHas u kosebarenpHas TEIUIOEMKOCTh Ta3a W3 JBYXaTOMHBIX MoOJeKyn. Bnushue
CIIMHOB sI/Iep Ha TEeMIEepaTypHYIO 3aBUCUMOCTb TEIUIOEMKOCTH OPTO- M IMapaBOJOpOja. 3aKOH
paBHOpacIpeleIeHHUS.

Bonbmioit craructuueckuit ancam6ib a1 pepmu- u 0o3ze-raza. Pacnpenenenne @epmu—/upaka
u bose—-Onnmrelina. [lepexon k pacnpenenenuro bonpimana.

CuMMeTpHs BOTHOBBIX (DYHKIIMI CUCTEM, COCTOSIINX U3 OOJBIIOr0 KOJIMYECTBA TOXKIECTBEHHBIX
yacTull. MeTo BTOPHYHOTO KBaHTOBaHMsI. BRIpOXKICHHBIN HeanbHbIN (epMu-ra3z. XuMHUECKUn
MOTEHIMAN, MIOTHOCTh COCTOSIHUM Ha MNOBEPXHOCTH DepMH, TEMIOEMKOCTh JJIEKTPOHOB B
MeTaJljie. Y paBHEHUE COCTOSIHUS, CIIydall HU3KUX TEMIIEPATYpP, BBICOKUX INIOTHOCTENW M BBICOKHX
TeMIlepaTyp, MajibIx IioTHocTel. [Tapamarnernsm [laynu n nnamarnerusm Jlangay.

Konnencauuss boze-DitHmreiiHa. XuUMHUYECKU TOTEHIMAN, TEIUIOEMKOCTh W YpaBHEHUE
COCTOSIHHS UAcaIbHOro 003e-ra3za. ®oHOHBI U MoeIb JleOast.

2. HewnpneanbHble KBAHTOBBIC T'a3kl.



['mnoresa kBa3uyacTuil. DJIeMEHTapHbIC BO30YKICHHS B HaeaabHOM (pepmu-raze. HemaeanbHbii
(bepMmu-ra3 co cnabbIM npuTsHKeHHEM. 3a1a4a Kynepa o CBsI3aHHOM COCTOSIHUH JBYX 3JIEKTPOHOB
Haj (epMu-noBepxHocThio. ['amMunbronnan moxenu bapnuna—Kynepa—Illpuddepa u cnexrp
BO30Y)XJICHHI B CBEPXMPOBOAHUKAX. DYHKIUS pacHpeeNIeH s YaCTHII IO cOCTOSHUAM. CKauok
TEIVIOEMKOCTH U TEPMOJAMHAMHYECKOE KPUTUYECKOE IMoJie B (HEHOMEHOJOTHYECKOH TeopHH
cBepxnpoBoaumoctu I ua3dypra—Jlangay. [lapamerp nopsiaka, GurykTyanuu napameTpa nopsiika.
OrpannyeHus Ha TPUMEHHUMOCTh Teopuu ¢a3oBbix nepexonoB Il poxa Jlangay. KBantoBanue
MarHUTHOI'O NOTOKa B cBepxmnpoBojaHukax. CepxnpoBoguuku I u II pona. Cranuonaphsiil u
HecTamoHapHbIit d3pdexTs [xo3edcona. CBepXmpoBoasIIre KBaHTOBbIE HHTEP(HEPOMETPHI.

3. OCHOBBI KHHETUYECKOU TEOPUH.

Kunetnka OonblMaHOBCKOTO Ta3za. DyHKuus pacnpezeneHus. YpaBHEHUE IepeHoca
Bonbimana u o6macts ero npumennmoctu. H-reopema bonsiimana, napagokcsl "odpatumMocT" u
"Bo3Bpara". YpaBuenue bonbpiimana B [1-npubamkeHun 1 6e3 ydera CTOIKHOBEHUH. YpaBHEHUE
BnacoBa—Jlanmay. Kunernueckue ko3 hUIIMEHTHI METAILIA.

DEeHOMEHOJIOTUYECKOEe  ONMMCAaHWE HEPaBHOBECHBIX MporeccoB. llpuHmum cummerpuu
KuHeTndeckux kospdunmentos OHcarepa. YpaBHeHHe KuHeTH4Yeckoro Oananca [laymu.

4. OCHOBBI CTATUCTHYECKOMN TCPMOAUHAMUKHU.

BeposiTHOCTHOE OnmMcaHue TUHAMUYECKOIO COCTOSIHUS CHUCTEM, COAEpXKAIIUX OOJbIIOE YUCIIO
yactull. Meton ancamOnei. DyHKIUs pacnpelesieHUss W pPaBHOBECHAs MaTpUIla IJIOTHOCTH.
MukpokaHoHuueckoe pacnpenenenue. CTaTUCTHYECKOE OIpeAeieHUue SHTponuu. BriBox
TCPMOANHAMHWYCCKUX COOTHOIIECHHUH B MHUKPOKaAaHOHUYCCKOM pAaCHpCACICHUH.

Kanonuueckoe pacnpenenenue ['n66ca. Crartuctuueckas cyMMma. BbIluncieHHE OCHOBHBIX
TEPMOJMHAMHYECKHUX BETUYHMH, TEPMOJMHAMUYECKHE TMOTeHIHANbl. @DIyKTyalluu OHHEPruu B
KaHOHUYECKOM paclpefeieHud. OKBHBAJIEHTHOCTh KAHOHHYECKOTO M MHUKPOKaHOHHYECKOTO
aHcaMOJIei.

CucreMbl ¢ NMEpPEeMEHHBIM YHCIOM YacTHll, OOJIbIION KAaHOHWYECKUH aHcamOib. DIyKTyaruu
YyHhClla YacTUll, HKBHUBAJEHTHOCTh OOJBIIOrO0 KAHOHMYECKOIO aHCaMOJii W KaHOHHUYECKOIO
aHcam6Oms. TepmomHaMuyecKkre HepaBeHCTBA. TepMoJuHaMUUecKast Teopus QIyKTyarui.
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Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisieHHocTh: KOHBepreHTHBIE HAHO-, 0M0-, MTH(POPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

CroxacTu4eckue npouecchbl

Heab AMCHUNIMHBI:

- HO3HAKOMUTL CTYACHTOB C OCHOBHBIMU UJACAMU U ITIOHATUSAMU, H€O6XOZ[I/IMBIMI/I AJId TTIOCTPOCHU A
CTOXAaCTUYCCKUX MOIIelIef;I paBHOO6pa3HBIX MpoucCCOB, BBIYUCIUTCIIBHBIX AJITOPUTMOB U
OTKPBITBIX CUCTCM;,

- J1aTh MHCTPYMEHTapuil IJIsi OMHCAHUS CIy4alHBIX IPOLIECCOB B TEPMHUHAX KIACCUYECKUX
cToXacTHuecKux auddepeHuanbHbIX YpaBHEHUH;

- MO3HAKOMUTH C 0Aa30BBIMH CIy4alHBIMH MPOIIECCAMU — BHHEPOBCKUM, ITyaCCOHOBCKHUM U
npoueccamu Jlesu;

- O3BHAKOMMUTD C CY60pI[I/IHI/IpOBaHHI>IMI/I CJIy‘-IB.fIHBIMPI mponeccaMu Kak MOACIIAMHU HCMAaPKOBCKHUX
IMponecCoB;

- 03HAKOMHTb C HOBBIMU MaTeMaTHYECKUMHU TIOHATHSIMH, BO3HUKAIOIIMMU IIPU OITMCAHUH 0a30BBIX
CJIy4aliHBIX TPOIIECCOB, TAKMMH KakK JPOOHBIC MPOU3BOJHBIC M WHTErPAlbl, UX CBOWCTBAMH,
(dpakTaabHBIMU 00BEKTaAMH.

33}13‘11/[ AUCHUITIJINHBI

- HAYYUTh CTYJICHTOB COCTAaBIISITh U peIIaTh KJIACCUYECKUE cToXacTruueckue auddepeHnnanbHbie
ypaBHenus (C/Y), moHumarh 0a30BbI€ TOHSATHS W TPEACTABIICHUS, JISKAIUE B UX OCHOBE,
Hay4uTh nosrydath u3 C/{Y nerepmunupoBanubie nuddepeHmaibHbIe ypaBHEHUS 711 OCHOBHBIX
XapaKTEPUCTUK OTKPBITHIX CUCTEM;

- Hay4yuTh MOJEIMPOBATH pELICHHs JCTEPMUHUPOBAHHBIX YpaBHEHMH  CIydallHBIMHU
YpaBHEHUSIMU;

- HAYYUTh PACCUUTHIBATH OCHOBHBIE BEPOSTHOCTHBIE XapPaKTEPUCTUKH CIy4aWHBIX IPOLECCOB,
CTPOUTH ClTydyaliHble MOJIETN Pa3HOOOPA3HBIX SBJICHUI U CUCTEM;

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

- OCHOBHBIE TOHSTHUS TEOPUU BEPOSITHOCTH — CUTMa- U OOpeJeBCKHe anredphl, U3MEpUMbIE
IIPOCTPAHCTBA, BEPOSITHOCTHYIO MEPY, BEPOATHOCTHOE U IOJIHOE BEPOSITHOCTHOE MIPOCTPAHCTBA,
IPOCTPAHCTBO COCTOSIHUM, M3MEpUMble (QYHKLUUHU, CIOy4daiiHble BEIMYMHBI U  (DYHKIHH,



MaTEMAaTHYECKOE O’KHJAHUE U IUCHEPCHIO CIIyYallHOM BEIUYMHBI, YCIOBHYIO MAaTeMaTHYECKOE
OKU/IaHUE U YCIIOBHYIO BEPOSITHOCTb OTHOCUTEIIEHO CUTMa-alnreOpbl, GYyHKIMIO pacHpeeCHHS
BEPOSTHOCTH U TNIOTHOCTh (DYHKIIMU pacpeeICHNs], COBMECTHBIE U YCIOBHBIE BEPOSITHOCTH;

- OCHOBHBIC TIOHSATHUS TEOPUM CTOXACTUUYECKHX IIPOLIECCOB - MAapKOBCKHE IMPOIIECCHI,
cenapabesibHbIE MPOLIECCHI, CEUYEeHHWE M TPAeKTOpHs Cciay4yailHOro mporecca, Teopema
Konmoroposa;

- OCHOBHBIE IIOHATHSI COBPEMEHHON TEOPUU CTOXACTUYECKUX IPOLECCOB - MH(POPMALMOHHBIN
NOTOK ((uiIbTpanus), HEYNpEeKAAOWUN Ipolecc, UCTOpus Ipolecca, MOIU(PUIMPOBAHHBIE,
HepaszauuuMble u peryispHbeie (cadlag) ciydaiinble Hpolecchl, MapKOBCKOE BpeMs (Bpems
OCTaHOBKH ), MAPTHHTAJIBI, CYO U Cylep MapTHHIalbl, (PYHKIIMH OTPAHUYCHHOW BapHUalluHy;

- OCHOBHBIC MOHATUA U NPCACTABJICHUA HCHTPAJIBHBIX NPCACIBbHBIX TCOPEM - CXOAUMOCTD IMOYTH
HaBCPHOC (H.H.), CTOXaCTHYECKHI npeacii, Win nmpeaci mo BEPOATHOCTH, CXOAUMOCTh B CPCTHEM
nopsaka , mpeaci 1o pacnpeacjaCHuIo, cna6y}0 CXOAUMOCTB, B3aMMOCBA3b Pa3JIMYHBIX IIPEACIOB,
CBOMCTBA XapaKTepHCTquCKOﬁ (1)YHKI_[I/II/I, XapPaAKTCPUCTUYCCKYTO (bYHKI_II/IIO IJIsL TayCCOBCKOI'O
pacnpenciicHus, TEOpEMY O HCHPCPBIBHOCTH; LNCHTPAJIbHYHO MPCACIbHYHO TEOpEMY JIA
OJIMHAKOBO pPaCIIPpCACICHHBIX CHy‘I&ﬁHLIX BCJIMYHH, CBA3b C PCHOPM-I'PYIIIOBBIM IIOAXOIOM,
PCHOPM-TPYIIIOBOC npeo6pa30BaHHe, HCIIOABUKHYIO TOYKY, aHaJInu3 YCTOﬁqHBOCTH,
HOCHTPAJIBHYIO IIPCACIBbHYIO TCOPEMY IJIdI OAWMHAKOBO PACIIPCACIICHHBIX CHy‘l&ﬁHHX BCINYHH B
cirydae OeCKOHEYHOI JUCIICPCHH,

- ypaBHenue Yemmena-Kommoroposa-CMoryxoBckoro, 0000ImeHHOe ypaBHeHHe DoKkepa-
[Tnanka, MaTeMaTUYECKOE ONPEAEIEHUE HEPEPHIBHOIO MAPKOBCKOIO MPOLIECCA, YACTHBIE CIy4au
o0o0menHoro ypaBHeHus: ®oxkepa-Ilmanka - ympammsromee ypaBHeHue, auddy3noHHbIe
npoueccsl, ypaBHeHHe Dokkepa-IliaHka; aeTepMHHMpPOBAHHBIE IIPOLECCHI M YpPaBHEHUE
JlmyBWUIsI Kak dYacTHBIA ciiydaii oOoOmeHHoro ypaBHeHusi Doxkepa-lIlimanka; 0600meHHOE
YpaBHCHUEC q)OKKepa-HJIaHKa KaK KHHETHUYCCKOC YpPaBHCHHC IMPU KJIACCUYCCKOM MW KBAHTOBOM
ONMUCaHUU;

- CTallMOHAapHbIE MAapKOBCKHE IPOLIECCHI - 3PrOJUYECKHE CBOMCTBA CTAllMOHAPHOTO Ipoliecca,
U3MEPEHUs] CPEIHEro 3HAa4YeHHUs, aBTOKOPPENSIUOHHONW (DYHKIMH, CHeKTpa, Teopemy Bunepa-
XUHYMHA, U3MepeHHe (QYHKLIUU pacHpeleNeHHs; OJAHOPOJIHbIE MapKOBCKHE MPOLECChl U HUX
(bu3NYECKyI0 HHTEPIPETALMIO, aBTOKOPPEISALUOHHYIO () YHKIIHIO MAPKOBCKUX IPOIIECCOB;

- OCHOBHBIE TIPEJICTaBICHHS O BHHEPOBCKOM  IIpOLlECCE -  HEPEryJsipHOCTh U
HeAUPPEepeHIPYyeMOCTh TPACKTOPUN, HE3aBUCUMOCTh MPHUPAIICHUH, aBTOKOPPEISLUOHHbIE

dyHKIHH;

- OCHOBHBIC ITPEACTABIICHHA O IMPOLECC OpHI.I.ITefIHa — VYenOeka - KOppCIIAIUOHHBIC q)YHKI_[I/II/I,
rayCCOBOCTb, CTAlIMOHAPHOC PCUICHUEC, NCITIOJIb30BAHUE B KaUCCTBC MOJCIIN PCAJIbHOT'O ITYMOBOI'O
CHUTHAJIa,

- OCHOBHBIE IPEACTABICHUS BUHEPOBCKUX CTOXACTUYECKUX AU(GepeHlnanbHbIX YpaBHEHUN -
o0ocHOBaHME ypaBHEHMH Tuna JlaHykeBeHa, Oenblil IIyM, anmpoKCUMalMy Oenoro myma, poJib
LEHTPAJIbHOW IPENIeIbHOM TEeOpeMBbl, CBOMCTBO MAapKOBOCTH HHTErpaja OT OeIoro IIyma;
OIpEEIIEHNE CTOXACTUYECKOr0 MHTerpana, nHrerpansl Mro m CrparoHOBMYa AJI1 4aCTHOTO
cilyyasi; CBOMCTBA CTOXAacTHYEeCKOro wuHrerpana HMro (cyliecTBOBaHHME. HMHTErPHUPOBAHUE
MHOT'OYJIEHOB, MpaBuia AuddepeHunpoBanms, cpeJHIe 3HaUeHus1, popmMyna st KOppesLun);

- pelieHus ¥ npeoOpa30BaHUsl BUHEPOBCKUX CTOXACTHUECKUX AU depeHInalIbHBIX YpaBHEHUH -
npulIKkeHHoe pemeHne MmetogoM Komum — Ditnepa (yciioBus CyliecTBOBaHUS U €IMHCTBEHHOCTH



pELICHMs] Ha HHTEepBajle, MApKOBCKOE CBOMCTBO PELIEHUsI CTOXAaCTHYECKOro AuddepeHnanbHoro
ypaBHeHus 110), 3amena nepemeHHbIX (popmyna Uto), apyroit moxxoxn k popmyne Vo, mpasuio
muddepennmpoBanust Mro, cBsizp Mexay ypaBHenuem Pokkepa - [manka m croxacTUYecKHM
muddepeHMaIbHBIM  ypaBHEHHEM; — Cly4aid, Korja Kod((UIMEHTH  CTOXAaCTHYECKOTO
QG epeHIMaIbHOr0 YpaBHEHHUS HE 3aBUCIT OT BPEMEHH, ClTydail MyJIbTUILTMKATUBHOTO IIYMY;
ciayyait mpouecca OpHinTeiiHa-YieHOeka; MCIOJb30BaHUE 3aMEHbl MEPEMEHHOW IMPU TOUCKE
pemaembix C/1Y. ypaBHeHus misg cpefHero u MoMeHToB; pemeHue CHAY mis ocuuisitopa ¢
HIyMsIIEe 4acTOTON; 000CHOBAHHUSI MHTETPAIIBHOTO MPEICTABICHHS YPAaBHEHHUS,

- ONpeJleNIeHHUs] U CBOMCTBA CTOXACTHUYECKUX AUQQepeHnanoB U UHTErpaioB B cMbicie Uto u
CrparanoBuua, tuddepeHnuanbabix ypaBHeHui Mo u CtparanoBuua;

- OIHOMEpHasl JIMHEHHAas 3aa4a QUIbTPALUH;

- CL1Y, ynpaBiisieMble HE3aBUCUMbBIMH CITy4YallHBIMU BUHEPOBCKUMU npoueccamu, CIY B ciyuae
KOMIUIEKCHOT'O BUHEPOBCKOTO MPOLIecca, KOMILIEKCHBIM BUHEPOBCKUI Mpoliecc 00IIero Bua;

- COCTaBHBIC ITYaCCOHOBCKHE IIPOLECCCHI, KOMHGHCI/IpOBaHHHﬁ HyaCCOHOBCKI/Iﬁ IIpoHeCcC,

- CIIY HeBuHepoBckoro tuma, pemenus npocreimux CIY HeBHHepoBckoro tumna (ypaBHEHHE
JUId 3apsAa Ha aHoJe, YpaBHEHHUE JJIs TOKAa Ha aHOJe, JIMHEHHOE ypaBHEHUE, OCLHULIATOpP C
HIYMSIIEH YaCTOTOM HEBUHEPOBCKOT'O THUIIA, OCHMJUIATOP C IIyMSIIEH YacTOTOM 001ero Tumna);

- anb(a-ycToiiuMBBIE MPOLIECCHl - CBOMCTBO caMomoao0us (MacmTaOHOW HHBapUaHTHOCTH),
Teopema JleBu-XuH4YMHA, CBOMCTBA (YHKIIMH IIOTHOCTH pacupeeneHus, pacipeaeneHus Kommu
u JleBu-CMupHOBa;

- IPOCTEMIINE CTOXACTUYECKUE YPABHEHUS C YHaCTUEM YCTOMUYUBBIX MPOLECCOB, Ipouecc Komu,
ciydaii Tuna npouecca OpHiuTeliHa- Y 1eHOeka;

- popmyna Uto nns nponeccos Jleu;
- JINHEMHOE CTOXaCTUYECKOE YpaBHEHUE ISl TpoLeccoB JIeBu;

- cBa3p CJY, ympaBisieMbIX COCTaBHBIM ITyaCCOHOBCKHMM IIPOIIECCOM, C YpaBHEHUSMU THUIA
®oxkkepa-Ilnanka ¢ JpoOHBIMHM TMPOU3BOAHBIMM, ApPOOHBIE HHTErpansl Pumana-JInyBuis,
NpoOHBIe MPOU3BOIHBIE Ha MPSIMOH, IpoOHbIe Mpou3BoaHble Kamyro u Mapiuo, npeo6pa3zoBaHus
Jlannaca ypaBHEHUH ¢ JPOOHBIMU IPOU3BOIHBIMH, (DOPMYJIBI HHTETPUPOBAHUS 110 YACTSM.

yMeTb:
- BBIYHCIIATH IIPOCTEUIINE CTOXACTUYECKUE UHTETpalIbl B cMbIcie MTo u CtparanoBuya;

- COCTaBJIATh cToXacTuyeckue nuddepeHanbHble ypaBHEHUS s OCLHMILUIATOpA C HIyMsIIen
YacTOTOM, JUIsi MEXaHMYECKMX CHCTEM CO CIydyalHBIMHU CHUJIaMH, TeJerpagHoro mpoiiecca,
AIIEKTPUYECKOTO TOKA B LEMX, ypaBHEHUS QUIbTPALIUY;

- nonyyats CY Uto uz CY CrparanoBuua;

- COCTaBJIATH Cﬂy, YHpaBisieMOC HE3aBUCUMBIMH BUHCPOBCKUMHU MPOLECCAMH, COCTABHBIMU
IMyaCCOHOBCKUMMU MPOHECCaAMU,

- mojy4darb ynpasistomue ypaBHeHuss tuna Poxkkepa-Ilmanka u3z CIY BuHepoBckoro,
IyacCOBOBCKOI'O TUIOB, a Takxxe C/IY nns npoueccos Jlesu;



- moy4ath U3 CIIY ypaBHEHHUs 7151 KOPPETAIUOHHBIX (DYHKITNI, MOMEHTOB U T.I1.;

- pemiats C/1Y, ynpaBisieMble BHHEPOBCKUM U ITyaCCOHOBCKUM IPOIECCaMHU.

BJIA/1€Th:

- OCHOBHBIMH METOJaMH TEOPUU CTOXACTUUYECKHX MPOLIECCOB — METOJ CTOXaCTHUYECKHUX
muddepeHIMaTbHBIX YpaBHEHU N BUHEPOBCKOT'O, ITyaCCOHOBCKOTO M 00OOIIIEHHOT'O TUIIOB, METO/T
ypaBHeHuil @okkepa-Ilnanka, ympaBifiOlIero ypaBHEHHS, allapaToM XapaKTepUCTHUYECKON
GyHKIMY, EHTPaTIbHBIMU MIPEAECTbHBIMU TEOPEMAMHU.

Tembl u pa3aennl Kypca:
1. Ciyqaitasie niporieccol JIeBu u cyOOpAMHUPOBAHHBIC MTPOIIECCHI.

Anb(da-ycTounBbie MPOLECCHl. XapakTepucTuku TmporueccoB JleBu. OCHOBBI Teopuu
CyOOpIMHUPOBAHHBIX Cay4daiiHBIX TporieccoB U CJIY 0000IIeHHOTO HEBHHEPOBCKOTO THIIA.
Hpyroii BeiBox ypaBHeHus Dokkepa-Ilnanka s ypaBHeHus JlaHkeBeHa B Cilydae Ipolrecca
JleBu. Mojenb HENpepbIBHOIO BO BpEeMEHUM OPOYHOBCKOIO JIBUKEHUs. BeposTHOCTHBIE
XapaKTEepUCTUKU HaIpaBAoIIero rmnpouecca. JlpoOHble NPOU3BOJHBIE B  YHPABIAIOILEM
YPaBHEHUH I CiIydasi IOAYMHEHHOTO CIy4yailHOro mporecca.

2. CtoxacTHyecKkue I[I/I(l)(bepeHLII/IaJ'IBHBIe YpaBHCHHA U KHHCTUYCCKUC YPABHCHUSA UL OTKPBITBIX
CHCTCM.

[Mapagurma CHAY. OTKpeITBIE CHCTEMBI U pellakcanmoHHbie mporecchl. Ocobennoctu CHY u
CTOXAaCTUYECKUX HMHTErpasioB. AireOpa HHKPEMEHTOB. PerynsipHbie pa3pbiBHbIE (QYHKIUU U
cToxacTuueckas HenpepblBHOCTb. CJIY U kuHeruueckue (yHOpaBisiollue) ypaBHEHUS.
OnemenrtapHele onepauuu ¢ CIY. Pemenus CIY. MacmraObl BpeMeH U3MEHEHUSI IEPEMEHHBIX
B CJIIY. Ponp neHTpasbHBIX MpeAenbHBIX TeopeM. llepexon OT MHKpPO K MakKpOCKOIHUKE.
MacmrabHoe npeoOpazoBanue. YpaBHeHus JlamkeBeHa. OCHOBHBIE CIIy4ailHbIE TPOIECCHI.
ITyacconoBckuit nponecc. Cymma HE3aBUCHMBIX ITyaCCOHOBCKHX IporeccoB. [lonnHoMuansHoe
pactipenenenue. Ilponeccer Jleu u C/IY obuiero Buna. CoctaBHON MyacCOHOBCKUH Mpoliecc U
npoueccel JleBu. Kunernueckoe ypaBHenue s CIY, ymnpasiasemplM mnpoueccom Jlesn.
ITpoueccer JleBu u3 BuHEpOBcKOro mpornecca. CBs3b LEHTPAIBHBIX NPEACIBHBIX TEOPEM C
PEHOPMIPYIIIOBBIM ITOAXOI0M.

3. Teopust CIIY BUHEPOBCKOTO U MTyaCCOHOBCKOTO THIIOB.

O6ocHoBanue ypaBHeHMM Tuna JlamkeBeHa, Oenblii IIyMm, ammpoKcUManuu Oenoro mryma,
CBOWCTBO MapKOBOCTU MHTEerpaya ot 0esnoro mryma. OnpeeneHus: CTOXacTHYeCKoro MHTerpana
HUto m CrpaToHOBMYA, MX BBIYMCIEHHUS U1 4YacTHOro ciydasd. CBOICTBa CTOXaCTHYECKOTO
UHTErpaja Hro (cymecTBoBaHue, UHTEIrPUPOBAHUE MHOT'O4JIEHOB, IpaBuJIa
QG epeHIMpOBaHus, CPEIHUE 3HAUEHUS, GopMyIta s Koppessun). OnpeaeneHus 1 cBoiicTa
CTOXAacTHYeCKUX JuddepeHnraroB M uHTerpagoB B cmbicie HMro wu CrparaHoBuya,
muddepenmanbHbX ypaBHeHU Uto n CtpatanoBuua. 3ameHa nepeMeHHbIX (dopmyna Uto),
npasuwio nudepenupoanus Uro. Cessp Mexy unterpanamu u CAY Uto u CtpataHoBuya.
Pemenuss CIY B ciywasx, xorga ko3dduuumeHTsl croxactuueckoro auddepeHnnanbHoro
YPaBHEHHs HE 3aBHCAT OT BPEMEHHM, MYJIbTHIUIMKATHUBHOIO IIyma; mpouecca OpHIITelHHa-
VYnenbeka. YpaBHEHHs Ui cpeiHEro 1 MoMeHToB. Pemmenne C/1Y i ocmusTopa ¢ mymsiien



yactotor. KommiekcHbIii BUHEpOoBCKuid mponece odmiero suga u CIY, um ynpasiasembie. CIY
HEBUHEPOBCKOIo THHa, pemeHus npocremux CJY HeBuHEpOBCKOro Ttuma (ypaBHEHHUE JUIS
3apsi/ia Ha aHOZE, YPaBHEHHUE JUIsl TOKA Ha aHOJIE, INHEWHOE YPaBHEHUE, OCLHIUIATOP ¢ IIyMSIIEH
gacToTOl HeBHHEpoBcKoro Tuma). C/{Y u kuHeTndeckoe ypaBHEHHE /s TeerpadHoro mpoiecca.
OciuiaTop € I1IyMOM BHHEPOBCKOTO U IyaccoHoBckoro tunoB. CJIIY, ympasisemble
HE3aBUCHMBIMHM CIy4aliHbIMH BHHEPOBCKMMHU mpoueccamu, CIY B ciayyae KOMILJIEKCHOTO
BUHEPOBCKOTO TMpoIlecca, KOMIUICKCHBI BHHEPOBCKUU Tmporecc oOmero Buma. I[Ipumepsr
ucnonb3oBanuss CIY B ommcaHuM (U3HMUECKUX IMPOILECCOB M PEHICHUHU JIETCPMUHHPOBAHHBIX
g epeHInaIbHbIX YPAaBHEHUH B YACTHBIX MPOU3BOAHBIX. DJIeMEHTapHAast TEOPHUS (PUIIbTPALIUH.
Ounstp Kanimana-berocu.

4. TpaaguMoHHasi TEOPHUSI CIIyYaHHBIX MTPOIIECCOB.

OcHOBHBIE ~ HEOOXOJMMBIE TIPEACTABICHUS TEOpUH  BeposTHOCTe. [Ipumepsr  mep.
CemapabenpHble Tpolecchl u Teopema Komamoropoma. YcloBHE MapKOBOCTH. YpaBHEHHUE
Uemnena-Konmoropoa-CMOIyXOBCKOTO M €ro 4acTHble ciydau. Emie pa3 o BHHEPOBCKOM
npouecce. [loaxonpr OitHiureliHa, JlamxkeBena u bamense. CranuoHapHble MapKOBCKHE
IIPOLIECCHI, UX IPrOJUUYECKHE CBOWCTBA, U3MEPEHUS CPEIHEr0 3HAUEHUS, aBTOKOPPEIALUOHHON
¢yHkuuu, chnekTpa, TeopeMa Bunepa-XuHUMHA, u3MepeHHE (YHKIMH pacHpeaeCHHUS.
OnHOpOIHBIE MAPKOBCKHE MPOLECCH U UX (U3MUECKass UHTEPIpPETALns, aBTOKOPPEIALNOHHASL
(byHKLMS MapKOBCKUX ITpolieccoB. LleHTpanbHble npeienbHble TEOPEMBI.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

Teopus BeposiTHOCTEI

Heab AMCHUNIMHBI:

- U3Yy4CHUC MCTOAOB TCOPHUU BepOSITHOCTefI M MaTE€MaTHYECKOM CTaTUCTUKHU U UX HpI/IMCHCHI/If/’I JJIL
06pa6OTKI/I OKCIICPUMCHTAJIBHBIX JAaHHBIX U CTATUCTHUYCCKOI'O MOJACIIMPOBAHUS.

3agauu AMCHUIINHBIL:

- 3HAKOMCTBO C aKCMOMAaTHKOM K0oJIMOropoBa ¥ OCHOBHBIMU MOHATHAMHU TEOPUHU BEPOSTHOCTEH:
COOBITUSI COBMECTHBIE M HECOBMECTHBIC, 3aBUCHMbIE U HE3aBUCHMBbIE, CXOIAUMOCTbH II0
PpacIpeneiIeHUIO, 110 BEPOSITHOCTH, ITIOYTH HABEPHOE, IOBEPUTEIbHBIE BEPOSTHOCTH U HHTEPBAJIBI,
CTaTUCTHYECKUE OLIMOKM MEPBOTO W BTOPOTO Poja, (GYHKIMH MPaBAONOA00US W WHOpMANUs
®uniepa, CBOMCTBA MAPKOBOCTH U 3PTOAUYHOCTH;

- W3y4YCHHE CBOMCTB OCHOBHBIX DPACHpE/ICICHH, HCIOIb3yeMbIX B TCOPUU BEPOSTHOCTEH U
MaTeMaTHYeCKON CTATUCTHKE, UX XapaKTepHCTHUECKUX QyHKIMI (Teopema boxaepa-XuH4unHa) 1
MOMEHTOB (TeopeMa bepHmreiiHa), mnpenenpHBIX TEOpeM JUisl CIy4alHBIX BBIOOPOK H
HKCTPEMAaNIbHBIX COOBITUH, MapaMeTpUUYECKMX U HENapaMeTpUYeCKUX METOJI0B IPOBEPKU
CTaTHUCTUYECKUX TUIIOTE3, ONPENCJICHUsS MapaMeTpoB  pachpeleneHuid u  o0paboTku
SKCIICPUMCHTAJIbHBIX JaHHBbIX, BKJIXO4ast METO KOHMOFOpOBa—CMI/IpHOBa u METO
HanOOJIBIIET0 PABIONOI00MS, N3yIEHUE KPUTEPUEB SPTOANIHOCTH IS 1ieTielt MapkoBa;

- IPAKTUYECKOE U3yUeHHE CIOCOOOB MOIydYEHHUs U MPeoOpa3oBaHMs CITydaifHbIX BEJIMYMH, Lienei
MapxkoBa, MOJIeTMpPOBaHUS CKauKOOOPa3HbIX U TU(GY3MOHHBIX CiIydaiHbIX nporeccoB Ha [1TK.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarOITUECs JOMKHBI
3HATh:

- KJIACCHUYECKOE OIpeNeJeHHEe BEPOATHOCTH, IOHSITHE BEPOATHOCTHOIO MPOCTPAHCTBA
(axcuomatuka KonmoropoBa), MOHATHE HE3aBUCHUMBIX COOBITHUH; ONpEJEIeHNEe YCIOBHOM
BEPOSTHOCTH; (OpMYyITy TIOJIHOW BeposiTHocTH, ¢dopmyny baiteca, cxemMy HE3aBHCHUMBIX
WCIIBITaHU bepHyIu; NOHATUS ClIy4allHON BEIUYHHBL;

- GYHKIIUU pacrpeAeNieHus] U TIOTHOCTH PAclpeaeNeHus; MOHATHS JUCKPETHON U aOCOIIOTHO
HENIPEPBIBHOW  CIIyYallHbIX BEJIWYMWH; OIPEHACICHUE CPEJHEr0 3HAYECHHS U JUCIIEPCHUU;
ONPEAEICHUs MHOIOMEPHOM CIIy4YalHOW BEJIMYMHBI, HE3aBUCUMOM CIIyYallHOW BEJIIMYMHBI,
Kod(duUIMeHTa KOPPEsIuy; HOpMaJIbHOE pacnpeenenue u pacnpenenenne [lyaccona;



- TipeaenbHbIe TeopeMbl MyaBpa-Jlamaca u Ilyaccona; 3akoH OOJBIINX YHCEN, EHTPATbHYIO
OpeIeNbHYI0 TEOpeMy; OMNpEACTICHHUS XapaKTepUCTUYECKOW M MPOU3BOAALICH (YHKIMHA, HX
CBOWCTBA; OCHOBHBIC MTOHATHUS MATEMAaTHUYECKOM CTATUCTUKH, METOJI MAKCUMYMa MIPaBIONI0100us,
JIOBEPUTENIbHBIE UHTEPBAJIbl; METO/IbI IPOBEPKU CTATUCTUYECKUX TUIIOTES;

- IICIIN MapKOBa, HX CTATHCTHYCCKHI U @HSHHCCKHﬁ CMBICJI, MAPKOBCKHUE MPOLECCHI, KOHCYHBIC
OJHOPOJHBIC LCIIU MapKOBa, NpeaAcibHOC W CTAalMOHApPHOC PACHpCACICHUA, 3PTOAUYHOCTD,
OnmpeaACIICHUE CTOXAaCTHYECKOI'O IIponecca, 3aJaHUC CTOXACTHYCCKHUX ITPOLECCOB C IMOMOIINBIO
KOHCYHOMCPHBIX pacnpez[eneHI/Iﬁ, CTOXACTUYCCKYIO SKBHUBAJICHTHOCTD.

yMeTb:

- IPUMEHSATh CBOMCTBA BEPOSITHOCTH;

- BBIYHCIIATH YUCIIOBBIE XapaKTEPUCTUKH OCHOBHBIX 3aKOHOB paclpeieIeHus;

- HAXO/IUTh pacrpesereHne GyHKIUN OT CIy4alHbIX BEJIMYMH C 3alaHHBIMU paclpeieeHUsIMY;
- HAXO/IUTh XapaKTEPUCTUUECKUE U TPOU3BOASIINE DYHKIINH;

- BBISIBJISITH MPEJEIIBHOE pacpeeieHNe 1Jisl TOCIeA0BATEIbHOCTH CIIy4aliHbIX BEJTUYHH;

- CTPOMTD U MCCIIE0BATh MOJEIH MPOCTHIX CIYy4alHBIX 3KCIIEPUMEHTOB;

- BBIYMCIISTh YUCIIOBbIE XapaKTEPUCTUKH OCHOBHBIX 3aKOHOB paclpeieeHus;

- IPUMCHATH CTATUCTUYCCKHC T3,6JH/IIH)I.

BJIAJ1€Th:

- anmapaToM TEOpUH BEPOSTHOCTEH; OCHOBHBIMH OJHOMEPHBIMH  paclpeeieHUsIMH
(paBHOMepHOE amcKpeTHOe, bepHymin, OMHOMHMHAIBHOE, OTpPHLATEIbHOE OMHOMHHAJIBHOE,
THIIepreoMeTpuieckoe, reomerpudeckoe, Ilyaccona, Ilapero, paBHOMepHOE, MOKa3aTelIbHOE,
HOpMaJIbHOE);

- HaBBIKAMHU YCTaHOBJICHHUS B3aUMOCBS3E€H MEXAY Pa3IMYHBIMU TE€OPETUYECKUMH MOHATHIMHU U
pe3ynbTaTaMu ClIy4YailHbIX AKCHEPUMEHTOB (COOTHOLIEHUSIMH pa3HBIX BHUIOB CXOAUMOCTH);
METOAMH TOYEYHBIX U MHTEPBAIBHBIX OLICHOK APaMETPOB PACIIPEACICHUS.

Tembl U pa3aensl Kypca:
1. BeposATHOCTHBIE MPOCTPAHCTBA M OCHOBHBIE PACTIPEICICHUS.

1. BeposTHOCTHOE mpocTpaHCTBO. HecoBMecTHble W He3aBUCHMbIE COOBITHS. Y CJIOBHAs
BeposTHOCTB. Dopmyina baiieca.

2. Ciy4aiiHble BEIMYMHBI, UX CPEIHHE 3HAYEHHUS, AUCIEPCHUM U MOMEHTHI BBICHIMX IOPSIKOB.
Pacnipenenenre cymMmm M IpOW3BEINEHUM HE3aBUCHMBIX CIydalHbIX BenuduH. [Ipumepsr mis
¢buHUTpLIX 1.c.B. Pacnpenenenne GyHKIUU OT CIIydaiiHON BEJIUMYHHBI.

3. XapakTepuCTHUECKHE M TPOU3BOASIINE (QYHKIUH CIy4alHbIX BeIMYUH. X.(. CYMMBI
HE3aBUCHUMBIX CIydyallHbIX Belau4MH. [lonoxurenbHas ONpEAENEeHHOCTs W paBHOMEpHAas



HEMPEePBIBHOCTD. [IprMepbl X.(. Isi OCHOBHBIX pacrpeeieHiii. MOMEHTbI U KOMMYJISIHTBI, UX
CBsI3b C X.(.

4. KoppensuMoHHbIE ¢  KOBAapHAlMOHHbIE (QYHKUUU. PeKyppeHTHBIE COOTHOILICHHS.
ITapameTpu3anyss MHOTOMEPHBIX HOPMAJIBHBIX PACIPENEICHUM U HX XaPaKTEPUCTHYECKHUX
(GyHKLUH C TOMOIIBIO KABAPALIMOHHBIX MATPHII.

5. JlaTuuku mceBIOCIIydYallHbIX YHUClie B cucTeMe MaTemaTuka JJii OCHOBHBIX pacIpeleleHHIA:
OMHOMHUAIBHOE, ITyaCCOHOBCKOE M HOpMaJIbHOE 3aclpesiefieHue, raMMa-pacnpesenenue. Onuun
rpaduueckoro BeiBoJa. IHTepakTUBHBIE (PYHKIIUU.

2. Kpurepuii Konmoroposa.
1. PanroBelie u KyMyJsTUBHBIE pacnpeaeneHusd. Teopema [ nmuBenko--Kanrtemm.

2. C-xputepuit KommMoropoBa naisi OLEHKM IapaMeTpPOB BBIOOPOYHBIX KyMYJISTHBHBIX
pacupenenenuii. Teopema CMupHOBa.

3. ®opmynsl  Kpamepa--bon Mmuseca u Amnxaepcona--/lapnunra.OueHkn mokazaTenei
MOJIMHOMHAIILHO YOBIBAIOIIIUX XBOCTOB.

4. IlpocTble U CJIOXHBIE CTaTUCTHYECKUE TIHNOTe3bl.IIOHATHE MOLIHOCTH CTaTUCTHYECKUX
KPUTEPUEB.

3. Kputepuii [Iupcona.

1. Meron Ilupcona ijst MPOBEPKH THITOTE3BI O 3aKOHE PACIIPEICIICHUS C TOMOIIBIO KPUTEPHSI XH-
kBazpar. OLeHka 4yucia crerneHeil cBo00bl.

2. IlpumeHeHne KpUTepusl XU-KBaApaT Ul MPOBEPKU T'MIIOTE3bl 00 OJHOPOJHOCTH C HOMOIBIO
kputepus [Tupcona

3. [IpuMeHeHre KpuTepus XU-KBaJpatT Ui MPOBEPKU TMIOTE3bl O HE3aBUCUMOCTH C IOMOIIBIO
kpurepus [Iupcona

4. OueHKa CTaTUCTUYECKOW JOCTOBEPHOCTH 3aKoHa Xa00Jia, KOHTPOJIh KadyecTBa JTaTYHKOB
MICEBAOCTYYAHBIX YUCEN U IPOBEPKA HE3aBUCUMOCTH MTPU3HAKOB.

4. JIuHeHBIA METO/] HAMMEHBIITNX KBAJPATOB.
1. Anrebpanyeckoe U TEOMETPUUECKOE COACpKaHNE METO/1a HAUMEHBIIINX KBaJIPaToB

2. OneHka M CTaTHUCTUYECKUH aHalIM3 OCTaTOYHOM cymMmbl KBajparoB. Koadduuuent
nerepmunanuu [upcona

3. OneHKH JOBEpUTENBbHBIX HMHTEPBAIOB Ui KO3(DPUIMEHTOB JIMHEMHON perpeccuu ¢
oMOoUIbI0 pactpeneiacHuii CTbrOICHTA.

4. CerouHblE OPTOHOPMHUPOBaHHBIE MOJMHOMBI. Meton @opcaiiTa Il OLEHKH HOpSIKa
perpeccuu ¢ noMmouiesto pacupenenennid Pumepa. I[Ipouenypa Regress B cucreme. Maremartuka
JUIsL OLIEHKH IOpsiIKAa perpeccuy. YHUCIEHHBIE NIPUMEPBI alllPOKCUMALUUA JKCIIEPUMEHTAIbHBIX
JaHHBIX



5. MapkoBcKue 1IeNH U CIIy9aiiHbIe Oy KTaHMS.

1. MapkoBckue 1enu

2. CnyyaitHoe Oy’>XKJIJaHH€ U €ro CBOMCTBA, 3aKOH apKCUHYCa

3. Kimaccuduxkanus cocrostauii rieneid MapkoBa. HenpuBogumbie MApKOBCKHE LIETTH

4. Teopema Ileppona—®pobennyca ajisi HENIPUBOIUMBIX Iierieid. Bo3BpaTHbIe, HEBO3BpAaTHBIC U
anepuoANYECcKre COCTOSTHUS MapKOBCKHX Ieneil.

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 pacmupeneneHuit (HopMmansHoro, I'amma-pacnpenenenus, Kommu, [Tyaccona,
bepnysu, I1apero). [Tpumepsl onTUMaNbHBIX CTATUCTUK

4. Ilpumepsl TpPUMEHEHHUS MeTOoAa HAauOOJbIIEro MpaBIONOa00Us B (pU3MKe MO MarephaiaM
HAYYHBIX MYyOJIMKAIIHiA

7. Meton Monte-Kapio u airoputm Metpornosuca.

1. Metoasl oTOopa W mpeoOpa3zoBaHus Cily4daiHbIX BenuunH. Metox ¢on Heiimana. Meton
Mownre-Kapino.

2. CroxacTtuyeckoe MNpCACTABJICHHUC PCHICHUA 3ada4dHr Komm AJIs1 YpaBHCHUA Hlpez[I/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. YcinoBue aeranbHoro Oamanca. Ciydail MapKOBCKHX LI€NEH ¢ HENPEPBIBHBIM
MHOECTBOM COCTOSIHUM. MOJENMpOBaHUE IyaCCOHOBCHUX CIIY4aWHBIX MPOLECCOB. AITOPUTM
XacTuHrca Juisi HECUMMETPUYHBIX 1ienei. [Ipumenenus.

8. [IpoGiiema MOMEHTOB U TeopeMa bepHiiTeiina.

1. locTatouHbI€ YCIOBHS aHAIUTUYHOCTH XapakTepuctuueckux GyHkuuii. Ycnosue Kapiemana.
[Tpumep HapyIIeHHUS OJJHO3HAYHOTO COOTBETCTBHS MEXKITY HAOOPOM MOMEHTOB U BEPOSITHOCTHBIX
pacnpeesieHueM.

2. IlonuaoMmel bepHinTeiina. TeopemMa 0 pPEKOHCTPYKLHU BEPOSITHOCTHOTO PACHPENEIICHUS I10
MoMmeHTaM. DopMysia pEeKOHCTPYKLIUHU PACIPENEICHHUMN.

3. Pacnpenenenue Burnepa u ero cBsi3b CO CIIEKTpaIbHBIMU CBOMCTBAMHU CIIy4allHBIX MaTpUIl U
yuciiamMu Kartanasa.

4. Kpussle [Iupcona. Knaccel pacnpenenenuii, TO4HO BOCIPOU3BOAMMBIX IO 4-M MOMEHTaM.
IIporpammuas peanusauus meroga Ilupcona B cucreme Maremaruka

9. Cxaukoobpa3zHble 1 TP Py3nOHHBIE TPOIIECCHI.

1. IlyacconoBckuii mporiecc U ypaBHeHne Kommoroposa--Demiepa. UncieHHOE MOJAETMPOBAHUE
ITyacCOHOBCKOTO Tpoliecca

2. CX0AUMOCTh CITy4aiiHBIX OMyXTaHUI K BHHEPOBCKOMY MPOIIECCY.



3. IlpeacrtaBneHne CTaHIAPTHOIO BHHEPOBCKOro mpoiecca psgoM Dypbe €O ciaydailHbIMU
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 nucriepcus. HecMeleHHbIe U COCTOSTENbHBIC OICHKU
napaMeTpoB.

2. Kpurepuii Ctpronenrta. BeiBoa dopmynbsl aiis pacnpeneneHus ¢ 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 BBIOOPOUYHBIX AMCIEPCHIl ¢ mMoMolIpl0 pachpeneneHus Pumepa. OueHka
AOBCPUTCIBHOI'O MHTEPBAJIa B CUCTEMC Maremarnka

6. ['mmoreza 00 OAHOPOJHOCTH MHOTOKOMIIOHEHTHOM TIe€HepalibHOM COBOKYMHOCTH. lIpumep
IPOBEPKU I'MIIOTE3bl 00 OTHOPOIHOCTH HA PEaIbHbIX JAHHBIX

11. CxoauMoOCTh ClTydallHBIX BEIHMYHMH U MPEACIIbHBIC TEOPEMBI.

1. HepaBeHCTBO YeOnImena. CXOI[I/IMOCTB 10 BEPpOATHOCTHU. 3aKOH OOJIBIINX YHCEIL. I[OCT&TO‘IHOG
YCJI0BHUC CXOANUMOCTH C BEPOATHOCTHIO CIMHUIIA.

2. CxomumocTh OWHOMHAIBHOTO pacHpelesieHUuss K IIyaCCOHOBCKOMY W HOPMaJIbHOMY.
CX01MMOCTb 110 BEPOSTHOCTH U MO PACIIPEIETICHHUIO.

3. loka3arenceBo TeopeMbl MyaBpa--Jlamtaca. UucieHHble IpuMepsl B cucteMe MareMaTuka.

4. IlpenenpHas TeopeMa JUIsl SKCTpeMalbHbIX coObITHH. Pacnipenenenus BeitOymnna, ['ymbens u
®dumiepa.

12. Teopema boxnepa—XH1HUMHA 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 OTHOCUTENIBHO CJIA00 KOMIIaKTHBIE ceMelcTBa Mep. JlocTarouHoe ycioBue
OTHOCUTENbHOW cnaboit kommakTHOcTH.Teopema Ilpoxoposa. LleHTpanbHas mnpenenbHas
TeopeMa.

4. LIIT B dopme JIsmynosa u Jluamedepra.



5. besrpaHn4HO A€TMMBIE U YCTOWYUBBIC 3aKOHBI M CTPYKTYPa UX XapaKTEPUCTUUECKUX (PYHKITUH.

6. Monens Xonpumapka. Pacnipenenenus Jlesu. IlpenenpHble TeopeMbl Aisl paclpeaeaceHuil ¢
TAXKECIIBIMU XBOCTaMU



AHHOTAUMH K pa00o4ynM MPorpaMMam JMCUUIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

Teopus nmoJst

Heab AMCHUNIMHBI:

- OCBOCHUC CTyACHTAMU TCOPHUH BJICKTPOMAIHUTHOI'O IOJIIA, MATCMATHUYCCKUX MCTOIOB 06H_[€I‘O
OIIMCaHUs KJIACCUYCCKUX HOJICfI, OCBOCHHUEC OCHOB CHGIII/IZUII)HOI\/JI TCOPHU OTHOCUTCIIBHOCTHU.

3agauu AMCHUIINHBIL:

- 3HAaKOMCTBO ¢ 0a30BBIMH OKCIIEPUMEHTAJIBHBIMH  ()akTaMH B  OOJIACTH  TEOpUH
AJIEKTPOMATrHUTHOTO I10JIA;

- YCBOCHHUC OCHOBHBIX KOHH@HHHﬁ, BBIZIBUHYTBIX JJIsI OINMCAHHUA KIIACCHUYCCKUX nojaeu H, B
YaCTHOCTH, KIIACCHUYCCKOI'O SJICKTPOMAIrHUTHOI'O IT0JIA;

- OBJIAICHUC MAaTCMATUICCKNMU MCTOAaMU, TTO3BOJIAIOIIMMHU pCUIATDh 3aAa4U 110 TCOPHUH I10JIA;
- peleHue 3aa4, 0XBaThIBAIOLINX OCHOBHbIE IPUIIOKEHHS TEOPHH JIEKTPOMArHUTHOI'O MOJIS.
ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00y4eHHS MO TUCHHUILINHE (MOAYJIIO)

B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI

3HATh:

- IPUHIUIIBEI 1 OCHOBHBIC PE3YJIbTAThI CHGIII/I&JIBHOﬁ TECOpPHUH OTHOCUTCIIBHOCTH,

- METOObI OIIMCAaHUA BSaHMOHeﬁCTBHﬁ KJIIACCUYCCKHUX CHUCTCM 3ap5[)K€HHBIX qacTul C IIoJisIMU
MEXIy COOO0M;

- METOJbI OITMCaHUA KITACCUYICCKOT'O JICKTPOMATrHUTHOI'O ITOJIA;
- OIMMCAHUEC DJICKTPOMArHUTHOI'O ITOJIA, CO3JaBAE€EMOI'0 CUCTEMAaMU 3apsAa 0B,
- U3JTYUYCHHUC DJICKTPOMATHUTHOT'O I10JIS;

- 0COOCHHOCTH N3ITYUCHUA PCIITUBUCTCKUX YaCTHUILL (CI/IHXpOTpOHHOC H3JTy4YCHUC, OH,Z[y.HSITOpBI).

yMeThb:
- pemaTh KUHEMaTH4YeCKHe 3a/1a4i O ABM)KEHUU PENSTUBUCTCKUX OOBEKTOB;

- peuiaTh 3aaa4u O ABMXKCHUH 3aPSAKCHHBIX YaCTUL B 3JICKTPOMATHUTHOM II0JIC,



- OIpECACIIATh B33HMO,Z[CI>'ICTBPIC CHUCTEM 3apsAa0B C BHCITHUMU I1OJISIMU;
- MYJIbTHIIOJIbHBIC MOMCHTBI;

- OmpeaciiaTb COCTOAHHA CHUCTEMBI 3apsJ0B, IIPpU KOTOPBIX Ha6J'IIO,Z[aeTCH HU3JIYUCHHC
OJICKTPOMAarduTHOI'O IIOJIsA, 1 HAXOAUTh HHTCHCUBHOCTD U3JIYYCHU.

BJAJETh:
- METOJIJaMH OTTMCAHUs KJIACCUYECKOTO JICKTPOMArHUTHOTO TTOJIS;

- OCHOBHBIMHU MCTOAAMM PCHICHUA 3adad O ABWXCHUHU 3apsKCHHBIX YaCTUL, B TOM YHCJIC
PCIATUBUCTCKUX, B PA3JIMYHBIX SJICKTPOMATIrHUTHBIX ITOJIAX;

- HaBBIKAMH TCOPETHYCCKOI'0 aHalin3a peajlbHBIX 3ajad, CBA3aHHBIX C B3aHMOﬂeﬁCTBHeM
3apsAKCHHBIX YaCTUI[ U SJICKTPOMArHUTHOI'O ITOJIA.

TeMbI U pa3jeiibl Kypca:
1. 3ny4yeHue 351eKTpOMarHuTHHIX BOJIH.

3ama3AbIBAIOIMI M ONEpeKaloUMil mnoTeHUuaibl. M3jiydeHue SIIEeKTPOMAarHUTHBIX BOJIH
MEJIEHHO JBUXYIIUMUCS (HEPEIATUBUCTCKUMH) 3apsiiaMu. J(unonbHOe NpulInKeHHe.

MarauTouInoNnbHOE U KBAJPYHOIbHOE TPUOIMKEHUS B TEOPUN U3ITYUCHUS DJIEKTPOMATHUTHBIX
BOJIH MEJICHHO ABMXKYIIMMHUCA 3apsaamu. M3myueHue ObICTpO ABMKYIIEWCS (PETSITUBUCTCKOMN)
JacTHIIbI. PaccessHre 3J1eKTpOMarHuTHRIX BOJIH Ha CBOOOHOM 3apsijie. PanmuannonHnoe TpeHue.

2. I/IHBapI/IaHTHOCTB U KOBAPUAHTHOCTb ypaBHeHI/Iﬁ JJICK- TPOAWHAMUKU U peHHTHBHCTCKOﬁ
MCXAaHUKH.

KonTpaBapuanTHele M KOBapuaHTHbIE 4-BEKTOpPbl M 4-TEH30pbl B CHEIUAJIBHON Teopuu
OTHOCUTENIbHOCTH. VHBapMaHTHOCTb W KOBAapMAHTHOCTb YpPAaBHEHUN JIIEKTPOJMHAMUKU U
pensITUBUCTCKON MeXaHUKU. JlelicTBre 1 QyHKIUS JarpaHska Jiisi CBOOOJHON YaCTHUIIBI U YACTHIIbI
B AJIEKTPOMAarHUTHOM IoJie. JIBH>KeHre PeNsiTUBUCTCKOM YaCTHIIbI B TOCTOSIHHBIX U OJJTHOPOJIHBIX
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 HaOpsOKEHHOCTEW AJEKTPUYECKOr0 M MArHUTHOrO TMOJEH Kak
pe3yapTaT 0000IIEeHNs OMBITHBIX (DAaKTOB. DJIEKTPUUYECKOE II0JI€ HEMOJBMIKHBIX 3apsIoB.
MynbTUIIONBHOE PA3JIOKEHHE MOTeHIMada. MarHuTHoe T1oJie CHUCTEMbI CTAIlMOHAPHBIX
ANEKTPUYECKUX TOKOB. MarHMTHBIN AUTIOJIBHBIA MOMEHT.

4, SHCKTpOMaFHI/ITHLIC BOJIHBI. HpI/IHL[I/IH OTHOCHUTCIBbHOCTHU U Hp606pa3OBaHI/I$I HopeHua.

SHCKTpOMaFHI/ITHBIC BOJIHBI B BAKYyM¢€. HpI/IHL[I/Il'I OTHOCHUTCIIBHOCTH U npeo6pa30BaHI/15{ HopeHua.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisieHHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTH(POPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

Teopust pyHKUMIH KOMILUIEKCHOTO IIEPEMEHHOTI0

Heab AMCHUNIMHBI:

- MO3HAKOMUTH CTYJCHTOB C OCHOBAMHU TEOPUH (PYHKIMU KOMILIEKCHOTO MEPEMEHHOT0, HAYUYUTh
CTYZICHTOB HMCIOJb30BAaTh MOIIHBIA anmapaTr TEOpHH (YHKIHHA KOMILJIEKCHOTO MEPEMEHHOI0 B
aHaJM3e MMOCTABJICHHBIX IIEpe] HUMHU 3a1a4.

3agauyu AMCHMILINHBI:
- Hay4uTh CTYJEHTOB, IIOJIb3YSCh METOJAMH TEOPUH (PYHKLNH KOMIUIEKCHOT'O IEPEMEHHOT0;

- TPOBOAWTH BBIYHMCICHHS, CBS3aHHBIE C WHTETPAIbHBIM HMCUUCICHUEM U YpaBHEHUSMU
MaTeMaTU4eCKOl (PHU3UKU.

Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI 00YYaIOIIUECs JT0JIKHbBI

3HATh:

- OCHOBHBIE IIPEJICTABICHUS KOMIJIEKCHBIX YHCEI.

- Ycnosua Komm-Pumana.

- [IpencraBnenune aHaTUTHUECKUX (QYHKIUI C TOMOLIBIO CTEIIEHHBIX PSAIOB.

- Teopemy Kot 06 MHTErpUpOBaHUM aHATUTUYECKON (PYHKIIMU MO 3aMKHYTOMY KOHTYpY.
- Teopemy Koiu o Beiuerax.

- [lonsiTre ocoboit Touku. OnpeneneHue BblyeTa GyHKIUH.

- [IpencraBnenne GyHKIMU B OKPECTHOCTH OCOOBIX TOYEK C IOMOILBIO CTEIIEHHBIX PS/I0B.
- CBoiicTBa JpOoOHO-TMHEHHOTO 0TOOpaKEeHHUSL.

- Kondopmuoe orobpaxkeHne ¢ HOMOIIbIO 3JIEMEHTApHBIX (YHKIHI.

- JlorapumMuuecKuii BHIYET.

- Teopemy Pymie o npupaiiesnnu aprymeHra.

yMeThb:



- Boruncnsate GyHKIIUU OT KOMIUIEKCHOTO YHCIIA.
- MuddeperunpoBath GyHKIIUN KOMIUIEKCHOTO apryMEHTa.
- CTpOUTH 10 33JJaHHOM TCUCTBUTEIHHOM MM MHUMOM YaCTH aHAIMTUYECKYIO (DYHKITHIO.

- BeruncnsaTs uHTErpan oT PyHKIUN KOMIUIEKCHOTO apryMEHTa M0 KPUBOM MJIM 10 3aMKHYTOMY
KOHTYDY.

- PacknagpiBath hyHKIMIO B psig JIopaHa B OKpeCTHOCTH OCOOBIX TOYEK.

- C nomo1ipo KOH(QOPMHBIX 0TOOPAKEHUI EePEBOAUTD OJIHY 3a/IaHHYI0 00J1acTh B JPYTYIO.

BJIA/I€Th:

- DNIeMeHTapHBIMHU OIIEPALUSIMHU C KOMIUIEKCHBIMU YUCIIAMH.

- Meromamu muddepenuupoBanmst GyHKIHA KOMILUIEKCHOTO apryMEHTa.

- OCHOBHBIMU METO/IaMH BBIYMCIICHUS UHTETPATIOB OT GYHKLUUH KOMIIJIEKCHOI'O IIEPEMEHHOTO.

- OCHOBHBIMHU CTIOCOOaMH KOH(POMHBIX OTOOpaKEHHIA.

TeMbI U pa3jeiibl Kypca:
1. IuddepenuupyeMocts GyHKIINNE KOMIUIEKCHOTO TiepeMeHHOoTo0. Y cioBust Kommu-Pumana.

JeiictButenpHas u KomiuiekcHas auddepenuupyemoctu. Y cnosusa Komm-Pumana.

2. MHTerpan no myTu oT GyHKIUU KOMITJIEKCHOTO 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 MPEICTABIEHUS KOMIUIEKCHOTO YUCIIA.
®opmyna Dinepa. IIpencraBieHne KOMIUIEKCHOW IJIOCKOCTH € TOMOIbI0 cdepbl Pumana.
3aMbIKaHHUE KOMIUIEKCHON IJIOCKOCTH, OECKOHEUHO y/ajeHHas TOUKa.

4. KonpopmHbIE OTOOpAKEHUS C TOMOILBIO MJIEMEHTAPHBIX (DYHKIIMH.

Kondopmubie oToOpaskeHHsI € TOMOUIbIO 3JEMEHTapHBIX (YHKIMI M OOpaTHBIX K HUM —
CTETeHHasl, YKCIIOHEHTA.

5. KondpomMHoe oToOpaskeHue ¢ MOMOIIBI0 JPOOHO-TMHEWHON QYHKINH.

CpoiicTBa npoOHO-IMHEHHOTO OoTOOpaskeHus. KpyroBoe cBOICTBO  IpOOHO-TUHEHHOTO
oToOpakeHHsl. DJIeMeHTapHble 0TOOPAKEHHSI ¢ TOMOIIBIO IPOOHO-IMHEHHOTO OTOOpaKEHHUSI.

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 aHanmMTHYECKOW (QYHKIIMH B OKPECTHOCTH 0COOOM TOUKH.

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 31eMEeHTApHBIX (QYHKIUN 110 3aMKHYTOMY
KOHTYDY.

11. Teopema Pyme. [lpunnun aprymenra.

Jlorapudmuueckuii Beraet ¢pyHkiuu. Teopema Pyme. OcHoBHas Teopema anreOpsbl.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (PU3UKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

TexHo10rMU MPOrpaMMHPOBAHUSA

Heab AMCHUNIMHBI:

- U3y4eHHEe OOUIMX MPHHLUIOB MPOTPAMMHUPOBAHMS CIOKHBIX CHCTEM, METOJIOB BbIOOpa THMA
IIPOTPaMMHOM MOJENHM CUCTEMBI, IIOJIy4EHUE HABBIKOB IIPOIPAMMHPOBAHHUs IIPU CO3J1aHUU
CJIO’KHBIX I€TEPOrE€HHBIX ITPOrPAMMHBIX KOMIUIEKCOB.

3agauu AMCHUIINHBIL:
. M3y4YeHNE OCHOBHBIX MPUHIIUIIOB OPTaHU3ALUU CJIOKHBIX MPOTPAMMHBIX CHCTEM;

® OCBOCHHUC paCHPOCTpaHéHHBIX MMpUEMOB U MCTOJOB IIPOrpaMMHPOBAHU, a TAKIKC MECTOIO0B
HX COUYCTAaHUA U PCIICHUA BOSHUKAOIIHUX ITPHU 3TOM HpO6H€M;

. M3y4EHUE TEXHOJIOTMHM CO3JaHUs MPOrpaMM Ha Pa3HBIX SA3bIKAX NPOIPAMMHPOBAHUS C
MCIIOJIb30BaHUEM Pa3HbIX MPEACTABICHUIN NPEAMETHBIX 00J1acTel;

. [IOJly4YeHHE HABBIKOB PEIIEHHUs HAayYHbIX W IPAKTUYECKHX 33Ja4 C HCHOJIb30BaHUEM
METO/I0B MMIIEPATUBHOTO, (YHKIIMOHAIIBHOTO, 00BEKTHO-OPHEHTUPOBAHHOTO
IPOTPaMMHUPOBAHMUSL.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOIKHBI

3HATh:

. OCHOBHBIE ITPHHIIUIIBI OPTaHU3AIMH CIIOKHBIX IPOTPAMMHBIX CHCTEM.

yMeThb:

. MPUMEHSTH IPUEMBI 1 METOBI TPOTPAMMHUPOBAHUS B CBOCH MPAKTUIECKOH e TETLHOCTH;
. CO3/1aBaTh CJIOXKHbIE IPOIPAMMHBIE CUCTEMBI;

. 00OCHOBaHHO BbIOMpATh HauOosiee MOAXOASIIME TUIBI MOAeNel pa3pabaTbIBaeMbIX
CHCTEM.

BJAACTh:



. METOJIOJIOTHEN Y HaBBIKAMH PEIIECHUS HAYYHBIX U IPAKTUYECKHX 33134 C UCIIOJIb30BaHUEM
00BEKTHO-OPUEHTHPOBAHHOTO, ()YHKIIMOHATIBHOTO M JIOTHYECKOTO MPOTPaMMUPOBAHUSI.

TeMbl U pa3jesibl Kypca:
1. OcuoBuble nmoustug OOI1

OcHoBbl 13b1k0B C++ 1 Python: 6a30Bblit cHHTaKCHC, MOTYIBHOCTD, CHCTEMbI TUIIOB, TPAHCIISIIMSL.
ABTOMaTH3a1Usl TECTUPOBAHMSI, TANMUPOBAHUS, IPOBEPKHU CTUIISL IPOrPaMM

OCHOBHBIE TOHATUSI 0OBEKTHO-OPHEHTHPOBAHHOTO HporpamMMupoBanus. Kimaccel 1 0OBEKTH B
C++ u Python

[ITa6nonel B C++: MOHATHE CTATUYECKOTO MOTMMOp(H3Ma, peaan3aliys, CTaHAapTHHIEC I1a0IOHBI
u3 STL. Crannaptabie KoHTeiHepHI B Python

Hacnenosanne B C++ u Python: ompenenenue, BupTyanbHble (DYHKIIMH, MHOXECTBEHHOE
HacyeqoBaHue, MeTakiaccsl B Python. O6paboTka ommbox

Pabota ¢ pecypcamu: pydHoe ymnpapienue pecypcamu B C++, yMHBIE yKa3aTelu, aJlfOPUTMbI
cOopkH Mycopa

2. MonynbHas opraHu3anus Iporpamm

[Tatrepubl npoexktupoBanuss B OOIl: Tumbl, npumeHeHue, npuMepsl (UTEpaTop, JEHCTBUE,
crparerus, pacan, habpuka, CHHIJITOH, TOCETUTEIIb, aaITeD)

BBon-BBIBOA: CcpeicTBa CTaHIAPTHBIX OMONMMOTEK, 00paboTka OMMOOK, AaCHHXPOHHBIA BBOJI-
BBIBOJT

[Tonb30Barenbckuit HHTEPQENC: BUIbI, TPeOOBAHUS, METOIbI 00PAaOOTKH COOBITHI

Hctopus pazsutusa OOIL: npeanoceliku nosiBiaeHus, s3eik Smalltalk. [lepcnektuser OOIT

3. Jlornueckoe nporpaMMHpOBaHUE

OCHOBBI JIOTHYECKOTO MpOrpaMMHUpOBaHMsA Ha s3bike Prolog: 6a30Bblil cuHTakcuc (akToB,
IPaBUJI, 3alIPOCOB; AITOPUTM 00pabOTKH 3alIpOCOB

Opranu3zanus nporpaMM Ha si3bike Prolog: otnaaka nporpamm, reHepanusi 1 00paboTka ommooK;
cnenn(rka peKypcuu B JIOTHIECKUX S3BIKAX; pa3dop mpuMepoB

4. OyHKIIMOHAIIBHOE TPOrPAMMHUPOBAHUE

Teopernueckne KOHIENIMHM (YHKIMOHATBHOTO MPOrpaMMHUpPOBAHUA: JISIMOJa-MCUNCICHHE,
OCHOBBI TEOPUH THUIIOB

OcHoBel s3bika Haskell: 6a30BbIil cHHTaKcHC, THIbBI, OpraHM3alys HNPOrPaMMHBIX MOIYJEH,
cOopka 1 OTJIaJKa MporpaMm



Ucnonaenune nporpammbl B Haskell: monsaTre neHUBBIX BBIYUCICHUH, OECKOHEUHBIE CTPYKTYPHI
JaHHBIX, pEKypcus

TI/IHI/ISaI_II/ISI B q)yHKL[I/IOHaJIbeIX A3bIKAX: BBIBOJ THIIOB, COCTaBHBIC THIIbI AAHHBIX H HX
00paboTKa, BUbI MOJIMMOPQHU3Ma, KIACCHl TUIIOB

OO0paboTka JaHHBIX B (PYHKIIMOHAIBHBIX S3bIKAX: MPEOOPa30BaHKE CIMCKOB C MOMOIIBIO map |
fold, rermepanus cmuckoB

BBOA-BbIBO B (PYHKITMOHAIBHBIX S3bIKaX: COCTOSHUE, TOOOYHBIE 3(pPEKThI, MOHAIBI

BBeneHne B TEOpHIO KaTErOpHii: OINPENEICHUE KATerOPHH, KOMMYTATHBHBIC THArPAMMBI,
Mopu3mel, (GyHKTOpHI. [IpHMeHeHHe Teopuu KaTeropuid B aHaM3e METOIOB O0pabOTKH
uHpopmanuu



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

YpaBHeHnusi MaTeMaTu4eckoil pusukmn

Heab AMCHUNIMHBI:

- ¢QopmupoBanue 0a30BBIX 3HAHUH TIO0 MaTeMaTHYeCKOH (U3WKE s JalbHEHIIero
UCIIONB30BAaHUSI B JPYrHX  OO0JIACTAX  MaTreMaTHYeCKOro 3HAHUS W JIMCHUTUIMHAX
€CTECTBCHHOHAYYHOTO COCPKAHMS;

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

3agauyd AUCHUILINHBI:
- (hopmupoBaHue y 00ydaronmxcsi 0a30BbIX 3HAHUI 10 MATEMAaTHYECKOH (pH3HKE;

- GopmupoBaHue oO0IIEMAaTeMaTHUYECKONW KYJIbTYpbl: YMEHHME JIOTUYECKH MBICIHUTH, [IPOBOJUTH
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPKICHHUM, YCTAHABIMBATh JJOTUYECKUE CBA3U MEXKIY NIOHATUSIMY;

- q)OpMI/IpOBaHI/IC y'MeHI/Iﬁ W HABBIKOB NPHUMCHATH IIOJYUYCHHBIC 3HAHUA JIA PCIICHUA 3aJdav
MaTeMaTH4eCKOn (I)I/I3I/IKI/I, CaMOCTOATCIIBHOTO aHAJIN3a NOJYUCHHBIX PE3YJIbTATOB.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00yYeHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3synbrare oCBOCHUS AUCITUTUIMHBI 00YYaIONIINECs JOJKHBI
3HATh:

- ONpEIEICHUE U CBOMCTBA JIMHEWHBIX, KBa3WIMHEHHBIX M HEJIMHEHHBIX YPaBHEHHU IIEPBOrO
MOPsIIKA, TEOPEMBI CYIIECTBOBAHMS W E€AUHCTBEHHOCTH pelleHus 3anaun Komm i HUX,
OIpEIETIEHNE CUMIUIEKTUYECKOM U KOHTAKTHOM CTPYKTYPBI, BUJ XapaKTEPUCTHUK ISl YPABHEHUN
IIEPBOTO NOPSJIKA;

- q)OpMy.]'Iy HyaCCOHa peuICHUud 3aJavu Kommmu IJIL YpaBHCHUS TCIIJIOIIPOBOAHOCTU, TCOPCMBI
CYHICCTBOBAHUA U CAUHCTBCHHOCTHU PCHICHUA 3aaadu KOI_HI/I, IMPUHIUIT MAaKCUMYyMa, (l)OpMyJ'Iy
Hrrotona peUICHUA YpPaBHCHUA HyaCCOHa, TCOPCMbI CYHICCTBOBAHUA W CIAWHCTBCHHOCTH,
MMPUHIUIT MAKCUMYMa,

- dopmynsr 1’ Anambepa, Kupxroda um Ilyaccona perieHust 3ajadd KOIIA JIJIi BOJHOBOTO
YpaBHEHHsI, TEOPEMbI CYIIECTBOBAHUS ¥ EIUHCTBEHHOCTH, 3aKOH COXPaHEHHS JHEPIHH;
onpejiefieHue W CBOWCTBAa OOOOIIEHHBIX (QYHKIMM, MpocTpaHCTBa OO0OOLIEHHBIX (DYHKIUH,
IIPOM3BOIHBIE, TEH30PHOE MTPOU3BEACHUE U CBEPTKA 0000IIEHHBIX (YHKIIHIA;



- onpenenieHrne 0000IIEHHBIX peneHnni AuddepeHInaTbHBIX ONIEPaTOPOB U (PyHIaMEHTATLHOTO
pemieHnus AuQQPepeHInanbHOTO onepaTopa ¢ MOCTOSHHBIMU KO3 (QUIIHEHTaMH;

- TeopeMy XepMmaHaepa, KOHCTPYKIHIO (DYyHIAaMEHTaIbHOTO pEmeHHsI OOBIKHOBEHHOTO
g depeHraIbHOro  oneparopa, Gopmynbl s (QyHIaMEHTaIbHBIX PEIICHHH ONepaTopoB
TEIUIONPOBOAHOCTH, Jlaruiaca 1 BOJHOBOTO;

- IOCTAaHOBKH KpaeBBIX 3aAad s ypaBHeHud Jlamtaca u Ilyaccona, Teopembl eAMHCTBEHHOCTH
pELIECHUI KpaeBbIX 3a]a4, ONPEICIICHUE U CBOMCTBA MOTEHLIMAIOB IIPOCTOrO0 U JIBOMHOIO CIIOS,
TEOpEMBl CYIECTBOBaHMs PEILICHUN BHYTPEHHMX M BHeWHMX 3anad Jupuxne m Helimana,
orpenenenue u cBoiicta pynkuuu ['puna 3anau Aupuxie u Heiimana,

- CBOWCTBa COOCTBEHHBIX 3HAYCHHH M COOCTBEHHBIX (QYyHKIWMA omneparopa Jlarumaca B
OTpaHUYEHHOW 00JacTH; CBOWCTBA pPEUICHUH ypaBHEHHs | enbMroliblia, YCIOBHUS HM3ITy4EHUS
3ommepdenbaa, TPUHLUI MPEIEIbHOTO MOIJIOMIEHNUS, IPUHLIUI NPEAEIbHON aMIUIUTY/IbL;

- q)YHI[aMCHTaJ'IbHOC PECUICHUC OIICpaTopa Jlannaca Ha IIJIOCKOCTHU, TECOPEMbI CYHIECTBOBAHUA U
CAUHCTBCHHOCTU PCIICHHA ABYMCPHBIX KpAaC€BbIX 34144, (1)0pMy.]'IBI JJIA (bYHKI_II/II/I FpHHa u
paliCHuA 3a1a4u I[I/IpI/IXJIC B OJIHOCBSI3HOM 06J'IaCTI/I;

- oIpezeNieHue nceBAoan(GepeHIaTIBLHOTO OIepaTopa, OrPaHMYEHHOCTH I1./1.0. B IPOCTPAHCTBAX
CobosieBa, TEOpEeMbI 0 KOMIIO3UIIMH M TICEBIOJIOKAIBHOCTH I1.J.0., CBOMCTBA 3JUTMIITHYECKUX
1.7.0., TEOPEMY O TTapaMeTPHUKCEe, CBOMCTBA MHTETPAIbHBIX orepaTopoB Dyphe.

yMeTb:

- pemiaTh KBa3WJIMHEHHbBIC ypaBHEHHs NEPBOrO MOpsIKa, ypaBHeHHe ['amuibproHa — SIkoOu u
o0Iee HENMHEWHOE ypaBHEHHE, HAaXOAUTh WX XapaKTEPUCTHKH; pemaTth 3amaud Komm s
YpaBHEHUH TEIUIONPOBOAHOCTH W BOJHOBOTO; BBIYMCIATH MOTEHHMAN HpIOTOHA; HAXOAWTH
POM3BOJIHBIE, CBEPTKH U IIpeoOpa3oBanus dypre 00001EHHBIX (QYHKIIMIA;

- HaxoIuTh (yHIAMEHTANbHBIE pemieHUS TU(PEpEeHIINATHHBIX ONEPaTOPOB C MOCTOSHHBIMH
koa(purmenTamu;

- pelmarb KpaeBble 3alladyd METOJOM pa3JelICHUs NMEPEMEHHBIX U IPU MOMOLIM MOTEHIUAJIOB,
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
¢dyHKIMU 1 cOOCTBEHHbIE 3HaUeHUs orneparopa Jlamnaca;

- IPUMEHATh TEXHUKY IceBIoU(D(epeHIINAIBHBIX ONEPATOPOB K HCCIEIOBAHUIO YpaBHEHHM
MaTeMaTU4eCKON (PU3MKHU.

BJAACTh:

- anmapaTtoM YpaBHEHHH B YacTHBIX MPOM3BOIHBIX MEPBOTO IMOPSIKA JUISI €ro MPUMEHEHUs B
bu3nKe U reoOMeTpHH;

- TEXHUKOH pemcHrs OCHOBHBIX ypaBHCHI/Iﬁ MaTeMaTH4eCKOM (I)I/IBI/IKI/I BO BCCM IIPOCTPAHCTBE U
€C MPUIIOKCHUAMHU K (I)I/I3I/I‘-ICCKI/IM 3aJadaM,

- amnmaparoM  Teopuu  OOOOLIEHHBIX  (QYHKIMH U (QyHIAMEHTAIbHBIX  pELICHH
nudepeHIraIbHBIX OMepaTOPOB;



- afnmnapaToM TEOPHUH MOTEHIIMAJIOB JIJIsl €T0 IPUMEHEHUSI B (PU3UKE;

- TEXHUKOH pelIeHus] KpaeBbIX M CMEIIaHHBIX 33/1a4 JUII OCHOBHBIX YPaBHEHUI MaTeMaTU4ecKoi
(GU3UKHU U ee PUIIOKEHUSIMH;

- afnmnapaTroM TeopuH rnceBaoudepeHalIbHbIX OepaTOPOB.

TeMbl U pa3jesibl Kypca:

1. KpaeBblie 3agaum.

ITocranoBka kpaeBbIxX 3a1a4 115 ypaBHeHu# Jlamnaca u [lyaccoHa.
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 3agaun Jupuxie 1s oneparopa Jlamnnaca B TpexMepHOii 00J1aCTH U €€ CBOMCTBA.

Oyukuusa ['puna 3anaun Helimana.

Oyukuus ['puna 3amaun  Jupuxine B 1aBymepHoM ciydae. CBsa3b ¢ KOH(MOPMHBIMHU
otobpaxenusmu. Gopmyna i pemieHus 3agaun upuxiie.

2. O600IeHHBIE pelIeHUs ypaBHEHUI MaTeMaTHueckoi pusuku. OyH1aMeHTaIbHbIE PEIIeHUs.

O606mennbie ¢ynkuu. IlpousBogubie 0000meHHBIX (QyHKIMA. OO0001IEeHHBIE (YHKIHH
YMEPEHHOTO POCTa M 0000IICHHBIC (PYHKIIMHU C KOMITAKTHBIM HOcHuTeneM. [IpeoOpa3oBanue Oypbe
0000meHHbIx (yHKIMHA. TeH30pHOE MpOW3BENEeHHE U CBEpTKA OOOOMICHHBIX (YHKIIMM.
OO000111IeHHbIE pelIeHNs TUHEHHBIX yYpaBHEHHI B YaCTHBIX MPOU3BOJHBIX. DyHIaMeHTaNIbHbBIE
pemienuss nudQepeHaNbHBIX OMEepaTopoB C MOCTOSHHBIMU KkKod(dduumentamu. Teopema
CyllecTBOBaHMs (yHIaMeHTanbHOTO perieHus. JlectHuma Xepmanaepa. Meton cmycka IS
0000meHHpIx  pemieHuil. DyHAaMeHTaIbHOE  pElIEHHWE  JUHEHHOro  OOBIKHOBEHHOTO
muddepeHnansHoro ypaBHeHus. OyH1aMeHTaNbHOE pelIeHUe orepaTopa TEIIONPOBOIHOCTH.
dyHaaMeHTanbHOe pellieHre onepaTtopa Jlammaca.

@yHIaMEHTabHOE pellIeHue BOJHOBOro omneparopa. IlocraHoBka M pemieHne 000OIIEHHON
3agaun Ko ans BomHOBoOro ypaBHeHus. [loctanoBka u pemienrne 0000meHHo# 3anaun Ko
JUISL ypABHEHUS TEIJIONPOBOHOCTH.

3. OcHOBHBIE YpaBHEHUS] MaTEMaTUYECKON (PU3UKH.

Vpasnenue temtonpoBoaHoctu. ®opmyna Ilyaccona. Teopema cyniecTBOBaHUs pEIIEHUS 3a0a4K
Komm. IlpuHumn Makcumyma Juisi ypaBHEHUS TEIUIONPOBOJHOCTH. Teopema €IMHCTBEHHOCTH
pemenus 3amaun Komm. YpaBHenume IlyaccoHa B TpexmepHOM mnpocTpaHcTBe. HpIOTOHOB
MOTEHIUAI.

®opmynsl I'puna. Teopema cymectBoBaHus pelleHus ypaBHeHus Ilyaccona. IlpuHuun
Makcumyma Ui ypaBHeHus Jlammaca. EpguHcTBeHHOCTH pewieHus ypaBHeHus IlyaccoHa.
OnHomepHoe BoiHOBOe ypaBHeHHe. Dopmyna 1'Anambepa. TpexmepHOe BOJTHOBOE YpaBHEHHE.
VYpasuenue JlapOy. ®opmyna Kupxroda. 3anaznsiBaroniuii noteHuuair. J[BymepHoe BoJIHOBOE



ypaBHeHue. Merox cnycka. @opmyina [lyaccona. 3akoH COXpaHEHHUsI SHEPIUU JJIsI BOJHOBOTO
ypaBHeHUd. EnnHCTBEHHOCTD pemenus 3agaun Komm.

4. CnoiictBa niceBno i GepeHInaIbHBIX OMepaTOPOB.
IIpoctpanctBa Cobonesa. Teopema BIOKEHHS.

[IceBnomud dhepeHnmanbHbie  ONEPaTopbl W WX CHMBOJBL. OrpaHWYeHHOCTh I.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  Komm Juisi BOJXHOBOTO ypaBHEHHUS C TMEepEeMEHHBIMU
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, KOTJa Ha4ajJbHOe YCIOBUE — IebTa-QyHKINS Ha mapadose.

5. CriekTpanbHble U CMELIaHHbIE 3a/]auH.
CoOcTBeHHbIE 3HaUeHMsI U COOCTBEHHBIE (GyHKIMU 3a1a4un {upuxie qs 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 IEPBOro MopsaKa. XapakTepucTuku. Pemenune 3agaun Komm.

WuBapraHTHBIE MOBEPXHOCTH BEKTOPHOTO mouid. 3agada Koimm mocTpoeHWs: WHBapHaHTHOMN
MTOBEPXHOCTH.

KBasunuHeliHble ypaBHEHMS IEPBOTO MOpsAaKa. XapakTepucTuku. IlocTpoeHne nHBapuaHTHON
nosBepxHocTu. Pemenne 3agaun Komm.

VpaBHenne I'amunbToHa — SkoOu. JlarpaHkeBbl TOBEPXHOCTH B CHMILJIEKTHYECKOM
IIPOCTPAHCTBE.
JIuneiinoe CUMILIIEKTUYECKOE IIPOCTPAHCTBO. KocooproronansHusie JIOTIOJIHEHHS.

CUMILIEKTUYECKHUI Oa3mcC. I/I30TpOHHBIe, KOU3OTPOITHBIC U JIArPAHXKCBBI TOAIIPOCTPAHCTBA.



XapaKkTepUCTUKU HAa TUIEPHOBEPXHOCTH B CHUMIUIEKTUYECKOM MPOCTPAHCTBE. ['aMUIIBTOHOBBI
cUcTeMbl. MIHBapHaHTHBIE IarpaHkeBbl MHOT000pa3us. Jlarpanxesa 3agaua Ko,

Pemenue 3anaun Komn as ypaBHenus I'amuinbToHa — SAko0u.

O611ee ypaBHEHHE NTEPBOTO MOpsAIKa. JIexkaH IpOBbI TOBEPXHOCTH, COOTBETCTBYIOIINE PEIICHUSIM.

KoHTtakTHas cTpykTypa. XapakKTEpUCTUKU HA TUIIEPIIOBEPXHOCTU B IIPOCTPAHCTBE C KOHTAKTHOM
CTpYKTYypoii. IHBapraHTHBIE JI€KaHAPOBBI [IOBEPXHOCTH.

Pemenue 3amaun Kot a1 001ero ypaBHEeHUS IEPBOTO MOPSIIKA.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

dusuka KOHACHCHUPOBAHHOI'0 COCTOAHUSA

Heab AMCHUNIMHBI:

- OCBOCHHE CTyACHTaMH (yHJaMEHTAJIbHBIX 3HAHUW B 00NacTH (PU3MKH KOHICHCHPOBAHHOI'O
COCTOSIHUSI, M3yYeHUE OpOWTaNel, uX THOpUIN3alNY, KPUCTAUIMYECKUX PEIIeTOK, (OHOHOB U
DIIEKTPOHOB, WX 3aKOHOB JHCIIEPCHUH, IUIOTHOCTH COCTOSHHM, KBAaHTOBBIX J(QEKTOB,
IIPAaKTUYECKOI0 IPUMEHEHHUSI KPUCTAILIIOB.

3agauu AMCHUIINHBIL:

- o6yquHe CTYACHTOB OCHOBHBIM INIOHATHAM B (1)1/131/11(6 KOHACHCHUPOBAHHOI'O COCTOAHUSA, IOHATUIO
SJICMCHTApPHBIX BO36y‘)KI[eHI/II71 1 KOHICIIIIWMHU KBAa3W4YaCTHUII,

- q)OpMI/IpOBaHI/IC IoaAXoA40B K BBIIIOJHCHHUIO CaMOCTOATCIIbHBIX I/ICCJ'IGI[OBaHI/Iﬁ CTYACHTaMH B
obnactu (1)I/ISI/IKI/I KOHACHCUPOBAHHOI'O COCTOSAHUSA B paMKaX BbIITYCKHBIX pa60T Ha CTCIICHb
MarucTpa.

ITepeyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUYeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YyYaIOIIUECs T0JIKHbBI

3HATh:

- MECTO U POJIb OOIIKX BONPOCOB HAYKH B HAYUHBIX UCCIIEIOBAHUSIX;

- COBpEMEHHbIE TPOoOIeMbl GU3UKU, XUMHH, MATEMaTHUKH;

- TEOpETUYECKHE MOIENU (PYyHAaMEHTaIbHBIX [TPOLIECCOB U SBJICHUN B (U3UKE U €€ IPUII0KEHUSX;
- IPUHLIMUIIBI CAMMETPHUH U 3aKOHBI COXPAHEHUS;

- HOBEHIIINE OTKPBITUS €CTECTBO3HAHUS;

- IOCTAaHOBKY IIp0o0JieM (U3UKO-XMMHUECKOTI0 MOJIETUPOBAHUS;

- 0 B3aUMOCBA34IX U (I)yH,I[aMeHTaJ'ILHOM CANHCTBC CCTCCTBCHHBIX HAYK.

yMeTh:

- 3(1)(I)CKTI/IBHO HCTIOJIb30BATh Ha MPAKTUKC TCOPCTUYCCKUC KOMIIOHCHTBI HAYKU: TIOHATUA,
CYKACHUSA, YMO3AKITOYCHU S, 3aKOHBI;

- IPE/ICTaBUTh TAHOPaAMy YHUBEPCAIbHBIX METOJOB U 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHMS;



- paboTaTh Ha COBPEMEHHOM SKCIIEPUMEHTAIbBHOM 000PYy/I0BAaHUH,

- abcTparupoBaThCs OT HECYIIECTBEHHBIX BIMSHUN MPU MOJEIMPOBAHUY PEATBHBIX (PU3NIECKUX
CUTyalui;

- INTAHUPOBATH OIITHUMAJIBHOC IIPOBCACHUE SKCIICPUMEHTA.

BJIAJ€ETh:
- IUTAHUPOBAHHUEM, TIOCTAHOBKOM U 00pabOTKOM pe3ynbTaToB (PU3HUECKOI0 IKCIIEPUMEHTA;
- HAy4YHOM KapTUHOW MHpA;

- HaBBIKAMH CaMOCTOSITENIbHOW pabOThl B JTaOOPATOPHH HA COBPEMEHHOM IKCIEPUMEHTATHHOM
000py1I0BaHUH;

- MaTCMAaTUYCCKHUM MOJCIMPOBAHHUEM (bI/I?,I/I‘-IeCKI/IX 3aja4.

TeMbI U pa3jaeiibl Kypca:
1. KBa3u4acTuupl 4 UX XapaKTEpUCTHKU.

KBaSI/I‘laCTI/IHBI, OCHOBHBIE XApaKTCPUCTUKN KBA3WYACTHII. OCHOBHOE COCTOSHUE KpucTajuia.
Hy.]'IeBLIe KoJIEOaHHSL. MeToapl ONMMCAHUS TEMIOBBIX KoJIeOaHHHI KpI/ICTaHHH‘leCKOﬁ PCUICTOK.
®ononrpl. CToslUME BOJIHEL. BGFYH_II/IG BOJHBI. 3aKOH AUCIICPCUN AKYCTHUUCCKHX (I)OHOHOB B
OHHOMepHOﬁ LCIIOYKE aTOMOB IIpH Y4YCTC BSaHMOHeﬁCTBHH aroMa C JIBYMsA OmKaNIIIMU
COCCOsAMMU.

2. Kpucrannuueckue pemeTku.

Kpucrannuueckass CTpykTypa M ee onucaHue. J[ByMepHbIE M TPEXMEpHbIE KPHUCTAJNINYECKUE
pemetkn bpaBe. DneMEHTHI CUMMETPUN KPUCTAUIMYECKHX peELETOK bpase. DHeprus cBs3u
peleTkd, KoHcTaHTa Manenynra u ee pacuer. Suelika Burnepa-3eiiTua, €€ INOCTpOCHHE.
ObparHas pemrerka. [loctpoeHne oOpaTHBIX PELIETOK AJIsi TPEXMEPHBIX perieTok bpase.

3. Cwibl B3aUMOOEHCTBUS.

BzaumogeiictBus BaH ACp Baansca. MOJ'ICKy.TISIpHI)Ie KpHuCTalJlbl. HonHbie CBsA3U, HOHHBIC
KpHuCTaJlJIbI. KoBanenTHrie cBsa3u. MeTamnndeckas CBA3b. Boz[opolea;I CBA3b.

4. CTpyKTypHBIEC €AMHHIIBI BEIIECTBA, OpOUTAIH.

[TonsiTue wactuil B KBaHTOBOM MexaHuke. CTpyKTypHbIE €IMHHIBI BeliecTBa. Poinb szep,
AIIEKTPOHHBIX 00OJIOYEK, CHJI B3aUMOJICHCTBUS, CTAaTUCTUKM CTPYKTYPHBIX €IUHUI] B
(bopMUPOBAHNUU CBOICTB KOHJIEHCUPOBAHHBIX CPE.

DNEeKTPOH B MoJje chepuiueck CHMMETPUYHOTO MOTEHIMAaIa, €r0 SHEPTHsl, BOJTHOBAs (QYHKIHUS.
AtoMm Bojoposia. 'eomeTpust BOIHOBBIX GYHKIH S, p, d, f cocTostHuil. ATOMHBIE OpOUTATIH.

Cxema 3HEpreTHYECKUX YpOBHEH B aTOME, 3allOJIHEHHUE UX JJIEKTPOHaMH. 1-oe U 2-oe mpasuia
XyHza.



['ubpugabie opouTanu. Y cnosus rudpuausanun. [locrpoenne rubpuaabix opourtaneir. OCHOBHbBIC
TUIBI THOPUIHBIX opOuTanei, p, s u d cBsi3u. MoJekyaspHble OpOUTaIU: CBS3BIBAIOLINE,
Pa3pBIXJISIOIIME U HECBSI3BIBAIOIIIE, MHOTOLIEHTPOBEIE U ABYXLIEHTPOBBIEC OpOUTAIIH.

5. @epMHUEBCKUE IIEKTPOHBI B MATHUTHOM I10JI€.

KBaHtoBaHue sHEpreTH4ecKoro CreKkTpa CBOOOIHBIX 3JEKTPOHOB B MAarHUTHOM IoJie. YPOBHU
Jlanmay. KBasukinaccuueckoe mnpubamxenue. KBaHTOBaHME HSHEPreTHMYECKOTO  CIIEKTpa
3JIEKTPOHOB B MAarHUTHOM IIOJIE B peajbHbIX MeTaiax. CIMHOBOE pacllelIeHHe YpOBHEH
Jlanpay. TpaekTopusi IBM>KEHHS JIEKTPOHA B KPUCTAUIE B MAarHUTHOM II0JIE€ B IIPOCTPAHCTBE
MMITYyJIbCOB M B PEaJbHOM NpPOCTpaHCTBE. PacmpeneneHue KBAaHTOBAHHBIX MArHUTHBIM I10JIEM
AJIEKTPOHOB B MPOCTPAHCTBE MMITYJIHCOB. CHEKTpaibHasi IUIOTHOCTh COCTOSIHUN AJICKTPOHOB B
MarHUTHOM TIOJIE.

KBanrtoBeie ocimmsinmonnsie 3¢ dextol. Dddekt Lllydonukosa-ne ['aaza, addexr ne ['aaza-pan
Anbdpena. Cps3p yactoThl ociuisinuil  [llyOnukoBa-ne ['aaza ¢ osneprueit Depmu,
KOHIICHTPAIIUEH AJIGKTPOHOB M JKCTPEMAIbHBIM ceueHHeM moBepxHoctd PDepmu. PaszmepHoe
KBAaHTOBaHUE JIBFOKCHUS DJICKTPOHOB.

6. @epMUEBCKHE 3TIEKTPOHBL.

Hes3anMmoznecTByrOIME IEKTPOHBI B NOTCHIMAIBLHOM SIIMKE. DHEprus U umnyiabc Depmu.
OCHOBHOE  COCTOSIHME  JJIEKTPOHHOH  (epMU-KHUIKOCTH. Mogaenb  GpepMHU-KUAKOCTH.
OrneMeHTapHble BO30YXAEHUS W HUX 3aKOH AUCHEPCUHU. DJIEKTPOH B I0JIE MEPUOAUYECKOTO
NOTEHIMAaJa KpPUCTAJUIMYECKOM pemeTkd. OddexkTuBHbIH noreHnMan. BomHoBas QyHKIusS
anekTpoHa. OHORIEKTPOHHOE pubIKeHue, arnadbatudeckoe npubdamkenue. Teopema bioxa.
KBaszuumnynbsc ayiekTpoHa. 3aKOH AMCIIEPCUH DJIEKTPOHA B pEUIETKE. DHEPreTU4YEeCKUE 30HBI.
3onbl bpuimtosna. [loctpoenue 300 bpuinitosHa A 1ByMEpHOH KBaJpaTHOW peIIeTKH. 30HbI
bpunrosHa 11 pa3InyHbIX TPEXMEPHBIX KPUCTAUIMYECKUX PEIIETOK.

3anonHeHue 30H bpuiumtoosHa snextpoHaMu. Merton I'apprcoHa NMOCTPOEHMsI MOBEPXHOCTEN
®epmu. Ilosepxnoctn depMu MeTaia ¢ IUIOCKOW KBAaJpaTHOM PEIIETKOW IIPU pPa3IMYHOU
BaJICHTHOCTH.

[ToBepxHoctn ®depmu menounbix MmeramioB. IToBepxnoctu depmu 61aropoaHBIX METANIIOB.
IToBepxHocTn PepMHU METAUIOB ¢ MPOCTOM rekcaroHalbHOU pemerkor. [losepxHoctn depmu
METaJUIOB C T'€KCAaroHAJIbHOM IJIOTHOYNMAKOBaHHOM pemieTkoi. Kiaccudukanus noBepxHocTei
Depmu.

[I10THOCTD DJIEKTPOHHBIX COCTOSIHUM B TPEXMEPHOM Cilydae. OJEKTPOHHBIE CHCTEMBI C
KBaJpaTUYHBIM 3aKOHOM aucrnepcud. CucTreMbl C NIPOU3BOJIBHBIM 3aKOHOM JIUCIEPCHH.
[110THOCTD 3MEKTPOHHBIX COCTOSHHI B JBYMEPHOM M OJHOMEpHOM ciydae. OcobeHHoctu Ban
Xo0Ba B IJIOTHOCTH COCTOSIHUNA. D PeKTHBHAs Macca eKTpoHa. DddekTrBHas Macca IIIOTHOCTH
cocrosaHui. LlukinoTpoHHas Macca 3nekTpoHa. DEepMU-KUIKOCTHAS U DJICKTPOH-(HOHOHHAS
nepeHopMHUpOBKa 3(h(HEKTUBHON MacChl ANEKTPOHOB B METaLIAX.



DNEeKTPOHHAs TEMIOEMKOCTb. DJIEKTPOIPOBOAHOCTh METAJIOB. DEHOMEHOJIOTHYECKOE ONMCAHNE
AIIEKTPONPOBOTHOCTH. DJIEKTPOIPOBOIHOCTh B MOJAEIH (EPMHUEBCKUX 3JIEKTPOHOB. Dopmyrna
JIudmuma. TemmneparypHasi 3aBUCUMOCTh AJIEKTPOIPOBOJHOCTH METAIIOB. TemIonpoBOAHOCTD
JURJIEKTPUKOB, METAJUIOB U CILIABOB.

7. DOHOHBI.

3aKkOH JHUCIEPCHH aKyCTHYSCKHX (OHOHOB B OJHOMEPHOH IIEMOYKEe aTOMOB IPH yueTe
B3aUMOJICHCTBUSL aTroMa C 4YeThIPbMs OJIKAWIIMMHU COCENAMH. DHEPreTHYeCKUH CIHEKTp
aKycTHYeckux (oHOHOB. CTaTHCTHKA aKyCTUYECKHX (OHOHOB, CPEAHssA SHEpPrusi (HOHOHOB.
Cpennee 9uciio OHOHOB.

Temneparypa J[lebas. Temmoemkocts pemetku. Mogens Jlebas. CrnexTpayibHas IJIOTHOCTb
(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. OnTuueckne (OHOHBI B TpeXMEpHBIX Kpuctamax. CrekTpaiabHas IUIOTHOCTh
ontuyeckux (QoHoHOB. OOmIas KapTHHA CIEKTpa KOJIEOAHHH KpPUCTAINTUYECKOW PEelIeTKH.
BzaumopeiictBue poHoHOB. TemnoBoe paciupeHue.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3UKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

@u3uKa NOJYNPOBOJIHUKOB

Heab AMCHUNIMHBI:

- mosryyeHne (hyHIaMEeHTaIbHbBIX 3HAaHUH B 00JacTH (PU3MKU TOTYIPOBOTHUKOB U TPUOOpPETEHUE
HEOOXOIMMBIX HAaBBIKOB ISl UX UCTIOIBb30BAHUS B HAYYHO-UCCIIET0BATEIBCKON A TETHHOCTH.

3agauu AMCHUIINHBIL:

- oBuazeHue (yHOAMECHTAIBHBIMH  TOHSATHSAMH, 3aKOHAMH W TEOpHsIMH  (U3UKH
MOJIYTIPOBOTHUKOB;

- OBJIaACHHUC OCHOBHBIMH MCTOAAaMHU UCCICA0OBAaHUA Q)HSHHGCKI/IX CBOMCTB MOJIYIIPOBOAHUKOB;

- (hopMUpOBaHHE TPUEMOB W METOJOB PEIICHUS KOHKPETHBIX 3aJad M3 pa3jIMyHBbIX objacteit
(U3UKH TOTYIIPOBOAHUKOB.

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

- OCHOBHBIC ITOHATHUA U 3aKOHBI (I)I/ISI/IKI/I IMOJIYIIPOBOJAHUKOB, a TAKKE€ HUCIIOJIb3YCMBIC B (1)I/I3I/IKC
MMOJIYITPOBOAHUKOB OCHOBOIIOJIAraromue MOJACIN U TCOPUH.

yMeTb:
- pelaTth 3aJa4u 10 OCHOBHBIM pa3jienaM (U3UKU NOTYIPOBOIHUKOB;

- HCHOJIb30BaTh IOJYYEHHBIE 3HAHHUS IS OINPEIEICHHUS NapaMeTpoB W HHTEpHpEeTaluu
(U3HUYECKUX CBOMCTB MOJYIPOBOTHUKOB.

BJAJ€Th:

- METOJaMH TOCTPOEHHUS] MaTeMaTHYeCKHX M (PU3MYEeCKHX MOJesied THUIOBBIX 3adad (U3UKH
MOJIYTIPOBOTHUKOB;

- UMCTH OIBIT ACATCIBHOCTH B NPHUMCHCHUHU TCOPCTUYCCKUX Mopenaen mis HHTCpIIpETAllUN
SKCHCPUMCHTAJIbHBIX JAHHBIX 1O (I)I/I3I/IHCCKI/IM CBOICTBaM MOJIYIIPOBOOAHUKOB.



TeMbl U pa3jesibl Kypca:
1. KpI/ICTaJIJIBI BO BHCHIHUX ITO0JIAX. HeH;[eaanble KpucTaJlJibl.

Cpennsisi cKOPOCTh ABM)KEHUS AJIEKTPOHA B KpUCTAIe. YpaBHEHHE IBUKEHHUS 3JEKTPOHA B
KpUCTAJIJIEe BO BHEIIHMX MOJIAX. 3alOJIHEHHE 30H M BBEJCHHE JABIPOYHOrO onucaHus. Meton
s dexTrBHON Macchl. KapTiHa Mi1aBHOTO MCKPHUBIICHUS SHEPTETUUYECKUX 30H. MeKrue ypoBHH B
TOMEONOJISIPHBIX ~ KpUCTaJUIaX  (BOAOPOJONOAOOHBIE  NMPUMECHBIE  LIEHTPHI). Y CIIOBUS
MPUMEHUMOCTH BOJI0poaonoio0Hoil monenu. [Ipumenenne merona 3¢dEeKTUBHOW Macchl IS
HAXOXJCHHUA DHEPreTUYECKOro  CHEKTpa  MOJYNPOBOJHUKOBBIX  CHCTEM  MOHUKEHHON
pa3MEepHOCTH. DHEPreTUYEeCKUil CreKTp cBepxpemieTok. Kiaccupukamus moayrnpoBOIHIKOBBIX
CBEPXPEIIETOK. JHEPTETUUECKUI CIIEKTP MEIKUX MPUMECHBIX COCTOSIHUH B MOIYITPOBOIHUKOBBIX
KBAaHTOBBIX SIMaX.

2. HepaBHOBeCHBIE 3J€KTPOHBI U AbIpKU. CTaTUCTUKA PEKOMOMHAIIMU JIEKTPOHOB U JABIPOK.

BoO3HMKHOBEHHE HEPaBHOBECHBIX HOCUTENIEH 3apsja B IOJYNPOBOAHMKAaX. Onrudeckas
reHepauus. Temmbl TeHepauuud U peKoMOMHAnuM; BpeMs XKU3HU. COOTHOIIEHUS MEXITY
BPEMEHAMM DEJIaKCallud SHEPTMM M HMIIyJbca W BpeMeHeM »Ku3HH. KBasupaBHOBecue u
kBa3uypoBHu depmu. YpaBHEeHUE KUHETUKH PEKOMOUHAIIMU B IPOCTPAHCTBEHHO OJJHOPOJIHBIX U
HEOJIHOPOJHBIX CHUCTeMax. MexaHu3Mbl pekoMOuHanuu. Bpems >Xu3HM 1Opu MEXK30HHON
pexomOuHanmu. PexomOunanms uepe3 mpumecn U aedextsl. Kosadduument 3axsara Ha
JIOKaJIbHbIE YpOBHU. LIeHTpBI IpUIMNaHUs U LEHTPbl peKOMOMHALINU. J[eMapKallMOHHbIE YPOBHHU.
Bpemena >xu3HM B cioyyae peKOMOMHAlMM 4Yepe3 OAUH INIyOOKHH NIPUMECHBI YPOBEHb.
Craructuka Hloxknu-Puna.

3. OcHOBHEIE npeaAcCTaBJICHUA CI)I/I3I/IKI/I HCYIIOPAAOYCHHBIX IMOJIYIIPOBOAHUKOB.

OrnpezenieHne HEYHOPSAIOYCHHOW cucTeMbl. [IpuMepsl HEyHMOpsAI0YEHHBIX IMOTYNPOBOJIHUKOB.
OO6mme O0COOCHHOCTH HEYNMOPSAOUYeHHBIX cucteM. CiydailHpld moTeHIuan. [lmoTHOCTh
COCTOSTHHM. XBOCTBI INIOTHOCTH COCTOSIHUU W JIOKaHU3anus. [I[poBoAMMOCTS 1O TOKAJTM30BaHHBIM
COCTOSIHMSIM, 3aKOH MoTTa Uisi TPBDKKOBOM MPOBOAUMOCTH. ONTHYECKHE TMEpPEeXolbl B
HEYIOPSAI0YEHHBIX MOJYPOBOIHUKAX. XBOCTHI ONTHYECKOT0 MOIJIONIeHUs (TIpaBuiio Ypoaxa).

4. OCHOBHBIE CBOMCTBA MOJIYITPOBOJHUKOB.

OTnuuuTENbHBIE YePTHI MOIYIPOBOIHUKOB. [I[prMeps! moaynpoBogHUKOB. CTpOeHHE HEKOTOPBIX
MIOJTYIIPOBOTHUKOBBIX KpUCTALIOB. [IpencraBneHue o 3anpemeHHol 30He B TOJTYIPOBOTHUKAX.
HpI/IMeCHBIG LHCHTPEI B TOJTYITPOBOJAHUKAX. HpeHCTaBHGHI/Ie O JbIpKax. 3HeKTpOHHa$[ " AbIpOYHad
MPOBOJIUMOCTE.  DIEKTPONPOBOAHOCTE. Dpdext Xomma. H3mMeHeHUE CONMPOTUBICHUS B
MarHuTHOM 1oJje. Tepmosac. PoTOmpOBOIUMOCTb.

5. OCHOBBI 30HHOH TCOpHUU KPUCTAININYCCKUX TBCPABIX TCII.

OcHoBHBIE TPUOIMKEHNs 30HHON Teopuu. Y paBHeHue Llpennnrepa 11st 37€KTPOHOB B KpUCTAJLIe
B OJHOJIEKTpOHHOM npubnmxenuu. Teopema bnoxa. Keasummmynsc u 30Ha bpumtosna.
ITousTHe 00 OHCPIreTHYCCKUX 30Hax. OcHOBHEBIE pasinius MCXKIOY METalJlaMu,
MMOJIYITPOBOJHUKAMU MW OUBJICKTPUKAMH C TOYKH 3PCHHA 30HHOM TCOpHHU. MGTOH CHJIBHO
CBSI3aHHBIX 3JIEKTPOHOB. OOCYykAeHNE 0COOEHHOCTEH 3JEKTPOHHOIO 3HEPreTUYECKOrO CHEKTpa
Ha OCHOBE METO/Ia CUJIbHO CBSI3aHHBIX 3JIEKTPOHOB. MeTos ci1abo CBA3aHHBIX (TOYTH CBOOOIHBIX )
3I1eKTPOHOB. OOCYXk/IeHuEe 0COOEHHOCTEH 3JIEKTPOHHOIO YHEPreTUYECKOro CIEKTpa Ha OCHOBE
MeToJia CcJ1abo CBsI3aHHBIX AMEKTpoHOB. [loHsTHE 00 >PdexTuBHOI Macce. TeH30p 0OpaTHBIX
s ¢dekTuBHBIX Macc. M3o03Heprernyeckne MOBEPXHOCTH. MHOTIOJOJUHHBIE MOIYNPOBOJHUKH.



[Ipumepsl 30HHBIX CTPYKTYp IIOJYIPOBOJHHUKOB: 30HBI HPOBOAMMOCTH ITOJYHPOBOJHUKOB
AIIIBYV, Si, Ge. BripoxkzaeHnue 30H ¥ ro)pupoBKa M309HEPreTHUECKUX TMOBEPXHOCTEH BOIM3U
MOTOJIKA BAJIEHTHOM 30HBL. [IpsMO30HHBIE U HEMTPSIMO30HHBIE MOTYITPOBOIHUKH.

6. PaBHOBeCHasi CTaTUCTUKA JIEKTPOHOB U ABIPOK B MOJIYIIPOBOIHUKAX.

[110THOCTH COCTOSHUM M (YHKLHS paclpeleNeHusl JIEKTPOHOB IO KBAaHTOBBIM COCTOSIHUSM.
KoHueHTpaum 3J1eKTpOHOB U IBIPOK B 30HaX. D((EeKTUBHBIE ITIOTHOCTH COCTOSIHUN 3JIEKTPOHOB
U JIBIPOK B 30HAaX. HeBBIPOXKICHHBIN 3MEKTPOHHBIN (JBIPOYHBI) ra3. BeruncieHnue nonoxeHus
ypoBHst depmu B COOCTBEHHOM MOITYNPOBOAHUKE. CTaTUCTHUKA 3aII0IHEHUS IPUMECHBIX YPOBHEH.
Ypoeenp depmu B MOITYHPOBOAHHUKE C MPUMECAMHU OJHOrO THUna. CTaTUCTHKA AJIEKTPOHOB U
IBIPOK B KOMIICHCUPOBAaHHBIX IIOJIYIIPOBOJHUKAaX. MHOro3apsiHple NPHUMECHBIC LIEHTPHI.
II1OTHOCTB COCTOSIHMI B CUCTEMAX IIOHMKEHHON pa3MEPHOCTU. BrIuncieHne 0JI0KEHU YPOBHS
®epmu B 2 D-cuctemax.

7. SIBrieHMst B KOHTAKTax. p-n MepexXo/I.

[Torenuuanbabie 6aprepbl. [ImoTHOCTH TOKa. CooTHOIIEHHE DUHIITEHHA. Y CIOBHS PaBHOBECHS
KOHTakTUpyromux Tei. KOHTakTHas pa3HOCTh MOTEHUMANOB. JlIMHA SKpaHUpOBAHUS.
UcromienHplii KOHTaKTHBIA ciiod. (OOorameHHbld KOHTAaKTHBIA CJIOW. OKpaHUpPOBaHUE
anieKTpudeckoro nojis B 2 D-cucremax. BeinpsmieHue B KOHTaKTe€ METaI-IIOJYIIPOBOJHUK. P-n
nepexoa. CtaTudeckasi BOJIbTaMIIepHasi XapaKTEpPUCTHKA p-n nepexoa. TyHHenbHbIN 3¢ dext B
p-n nepexonax. TyHHENbHBIN TUOA. BUITOISIPHBIN TPAH3UCTOP.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTH(POPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

du3nyeckasi KyJabTypa

Heab AMCHUNIMHBI:

CdopmupoBaTh MHUPOBO33PEHUECKYIO CHCTEMY HAYyYHO-TIPAKTUYCCKUX 3HAHWUW M OTHOIICHUE K
(U3UYECKOM KYJIBTYpE.

3agauu AMCHUIINHBIL:

Jnst  JOCTHKEHHMsS]  TIOCTABJICHHOM  IIEJIM  TPEAYCMAaTpPUBACTCA  PEIICHHUE  CIEAYIOIINX
BOCITUTATEIbHBIX, 00pa30BaTENbHBIX, PA3BUBAIOIINX U 03J0POBUTEIBHBIX 3a/1a4:

- IIOHUMAaHME COLMAJILHOMN poJin (I)HSHHGCKOﬁ KYJBbTYPBI B pa3BUTHU JIMYHOCTHU U IIOATOTOBKE €€ K
HpO(l)CCCI/IOHaJIbHOI;’I JCATCIIBHOCTH,

- 3HAHWE HAYYHO- OMOJIOTHUECKUX M MPAKTUYCCKUX OCHOB (PM3UYCCKOU KYJIBTYPHI U 3I0POBOTO
o0Opa3a XKu3HH;

- q)OpMI/IpOBaHI/IC MOTHUBAIIMOHHO-OCHHOCTHOI'O OTHOIIICHHUA K (1)H3H‘l€CKOI>i KYJIbTYPC, YCTAHOBKU
Ha SHOpOBHﬁ CTHUJIIb KH3HHU, (1)I/I3I/ILICCKO€ CaMOCOBCPIICHCTBOBAHUC W CAMOBOCIIMTAHHUC,
HOTpC6HOCTI/I B PCTYIIAPHBIX 3aHATHUAX (1)I/ISI/I‘IGCKI/IMI/I YIIpa)kHCHUAMUA U CIIOPTOM.

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

Martepuan paszgena NpeayCcMaTpUBaET OBIAJACHAE CTYACHTaMU CUCTEMOW Hay4YHO-IIPAKTUYECKUX
U ClIelUalIbHBIX 3HAHWN, HEOOXOIUMBIX ISl MIOHUMAHUS IPUPOJIHBIX U COLIMAIBHBIX MPOLIECCOB
(GyHKIIMOHUPOBaHUS (PU3UYECKOM KYJIbTYpbl OOILECTBA U JIMYHOCTH, YMEHMS UX aJalTUBHOTO,
TBOPYECKOTO  HMCIOJB30BAaHUS JUIsl  JIMYHOCTHOTO M NPO(ECCHOHAIBHOTO  Pa3BUTHS,
CaMOCOBEPILIEHCTBOBAHMS, OpraHU3alliy 3J0POBOIO CTHJIA *KU3HU MPU BBHINOJIHEHUHU y4eOHOM,
pohecCHOHANBHOM U COLMOKYIBTYPHOU nesTenbHOCTH. [IoHMMaTh posb pU3ndeckoi KyJIbTypbl
B Pa3BUTHUH YEJIOBEKA U NMOATOTOBKE CIIEIIMAIINCTA.

yMeTh:

Hcnonb3oBaTth  (QPU3KYJIBTYPHO-CIIOPTUBHYIO  JEATENBHOCTh  JJIS  TOBBIIIEHHS  CBOMUX
(YHKLIMOHAJIBHBIX U JABUTaTENbHBIX BO3MOXKHOCTEH, JUISI TOCTMIKEHUS JIMYHBIX JKU3HEHHBIX U
npo¢eCCHOHATBLHBIX LENEH.



BJIAJ1€Th:

CHcTeMO# TpPaKTHYECKUX YMEHUH W HABBIKOB, OOCCIICUMBAIOIINX COXPAHEHUE W YKPEILICHUE
3JI0POBbS, PAa3BUTHE M COBEPIICHCTBOBAHUE ICUXO(PU3MYECKUX CIIOCOOHOCTEH M KadyecTB (C
BBITIOJTHCHUEM YCTAHOBJICHHBIX HOPMATHBOB 10 OO0IIeH (PU3NISCKOW M 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 KOOpAWHAINU.

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 4enoBeKka. Tak, K mpuMepy, pa3BUTHE CKOPOCTHU JOKHO
MPOUCXOAUTh B EIUHCTBE C PA3BUTHEM CHUJIbI, BBIHOCIMBOCTH, JIOBKOCTU. MMeHHO Takas
CIaKEHHOCTb U MPUBOAUT K OBJIAJICHUIO )KM3HEHHO HEOOXOIUMBIMU HAaBBIKAMH.

®du3znueckrue KadecTBa U JIBUTATCIIHbHBIC HaBbIKH, IIOJYYCHHBIC B PpPCE3yJbTaTe (bPISI/I‘ICCKI/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 MU3MCHANIIUMCA YCIIOBUSAM Tpyda
6I>ITa, 9TO OYCHb BAXKXHO B COBPCMCHHBIX KU3HCHHBIX YCIIOBHUAX.

Mex(z[y pa3BUTHEM CI)I/ISI/I‘IGCKI/IX Ka4yCCTB H CI)OpMHpOBaHI/IeM ABUI'aTCIbHBIX HABBIKOB
CYHICCTBYCT TCCHAA B3aMMOCBS3b.

JlBurarenbHble KadecTBa (POPMHUPYIOTCSI HEpPaBHOMEPHO M HEOAHOBpeMeHHO. HauBbicuine
JOCTUKEHUS B CUJIE, OBICTPOTE, BBIHOCIMBOCTHU JOCTUTAIOTCS B Pa3HOM BO3pacTe.

IToHsiTHE O CHUJIE U CHJIOBBIX Ka4eCTBaX.
.HIO]:[I/I BCeraa CTPEMUIINCH OBITH CUJILHBIMH U BCCTZla yBaKaJiu CUITY.

PaznuuatoT MakcUMaibHyI0 (a0COMIOTHYIO) CHITY, CKOPOCTHYIO CHIIY M CHJIOBYIO BBIHOCIIUBOCTb.
MaxkcuMmanbHasi CUjla 3aBUCUT OT BEJIMYMHBI IIONIEPEYHOT0 ceueHus MbIIbl. CKOpocTHas cuiia
OTIpeNIeNIeTCs] CKOPOCThIO, C KOTOPOH MOXET OBITh BBINOJIHEHO CUJIOBOE YIPAKHEHUE WU
CHWJIOBOHM IpueM. A CHJIOBasi BBIHOCIMBOCTb ONPENENAETCS IO YHUCIY NOBTOPEHHM CHUIOBOTO
YIIPA)KHEHUS 10 KpallHEH yCTaJIOCTH.

Jlns pa3BuTHS MaKCUMaJIbHOM CHUJIBI BBIPaOOTaH METOJ MAaKCHUMAaJIbHBIX YCUJIUH, pacCUnTaHHBIN
Ha Pa3BUTHE MBIIIEYHON CHJIBI 32 CUET MOBTOPEHHUS ¢ MAaKCUMAJIbHBIM YCHUJIMEM HEOOXO0JINMOTO
yIpaXXHEHUs. AJI pa3BUTHS CKOPOCTHOM CHIIBI HEOOXOIMMO CTPEMUTHCSA HapalluBaTh CKOPOCTh
BBITMIOJTHEHUS YIPaXHEHUI WM MPH TOM XK€ CKOpOCTU NpUOaBIATH Harpy3ky. OZHOBpEMEHHO
pacTeT U MakCUMaJlbHas CWJIa, a Ha Hel, Kak Ha Iuargopme, Gpopmupyercss ckopocTHas. s
Pa3BUTHS CHJIOBOM BBIHOCIMBOCTH IIPUMEHSETCS METOJ <10 OTKa3a», 3aKIYaroluics B
HEIPEPBIBHOM YIPAKHEHUH CO CPETHUM YCUIIMEM J0 MTOJHON YCTAIIOCTH MBIIIIII.

YToOb! pa3BUTH CHITY, HY>KHO:



1. YKpenuTb MbIII€YHbIE TPYIIIIBI BCETO IBUTaTEILHOTO ammnapara.

2. Pa3BuTh ciocOOHOCTH BBIACPKHUBATH PA3IMYHbIC YCHIIUS (IMHAMHYECKUE, CTATHUECKUE H JIp.)

3. [Ipuobpectn yMeHue pallioOHAIbHO UCIIOJIB30BaTh CBOIO CHITY.

st OpIcTpOrOo pocTa CHIIBI HEOOXOAMMO TOCTENEHHO, HO HEYKJIOHHO YBEIMYMBATH BeEC
OTSTOINEHUN M OBICTPOTY IBUKEHHU ¢ 3TUM BecoM. Cmiia 0co6eHHO 3(hPEeKTUBHO pacTeT HE OT
paboThI GOJBIION CyMMapHOI BETUYMHBL, @ OT KPATKOBPEMEHHBIX, HO MHOTOKPAaTHO HHTEHCUBHO
BBITIOJTHSAEMBIX yIpaXHeHUH. Pernaromiee 3HaueHue 1uist GOPMHUPOBAHHMSI CHUITBI UMEIOT TIOCTICTHUC
NOTBITKY, BBIMONHSEMble Ha (oHe yromiueHus. s moBbimeHus 3)(EeKTHBHOCTH 3aHATUI
PCKOMCHAYCTCA BKJIHOYAaTb B HHUX BCJICA 3a CHIJIOBBIMU YHPAXKHCHUAMU  YIPAKHCHUA
JTMHAMHYECKHE, CIIOCOOCTBYIOIINE PACCIA0ICHUIO MBI U MPOOYXKIAIOIINE OJOKUTEIBHBIC
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 O6M€HHYIO q)YHKI_II/II/I

Kopcernas ¢yHkmmsi oOecriednBaeT IMPHU OMPEICIICHHOM MBIIIEYHOM TOHYCE HOPMAIIbHYIO
OCaHKy, a Takke (QYHKIUU T[O3BOHOYHUKA M CIIHHHOTO MO3ra, NPEIyNpexaas TaKue
pacnpocTpaHEeHHbIC HapymieHUS W 3a00JIeBaHUS KaKk JeQEeKThl OCaHKH, CKOJHO3bI,
ocTeoXxoHApo3bl. KopceTHass (yHKIUS KMBOTA WTPACT BAKHYIO POJIb B (DYHKIMOHUPOBAHUU
NICUCHH, XKEIy/Ka, KHIICUHUKA, [TOYCK, MPEAYNPEKIas Takue 3a00JIeBaHus KaK FaCTPHUT, KOJIHT,
XOJICIIUCTUT W JAp. HEIOCTATOYHBIM TOHYC MBI HOT BEAET K Pa3BUTHUIO IJIOCKOCTOIHS,
pacIIMpeHnIo BeH U TpoMOodiedury.

HC,I[OCTaTOLIHOS KOJINYCCTBO MBIINICYHBIX BOJOKOH, 4 3HAYUT, CHUXKCHHUC O0OMEHHBIX IMpoucCCoOB 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 OOJIbILIOe 3HaUeHUe pU 00ecreueHNH 00Iero KpoBOTOKa 1
auMdoToka. «MBIIIeYHBIN HACOC» Pa3BUBAET CHITY, IPEBBIMLAIOIIYI0 pabOTy CepACUHON MBIIIIIBI
U o0ecreyrBaeT HaloJIHEHUE MPaBOro KeayJoYKa HEOOXOIUMBIM KOJIUYEeCTBOM KpoBHU. Kpome
TOTO, OH UTpaeT OOJIBLIYIO POJb B MEPEIBUKEHUU JTUMPBI U TKAHEBOM >KUJKOCTH, BIMSS TeM
caMbIM Ha MPOLIECCHl BOCCTAHOBIICHUS U yJalleHUs MpoAykToB oOMeHa. HenocraTounas pabora
«MBIILIEYHOTO0 HACOCa» CHOCOOCTBYET Pa3BUTHIO BOCHAIUTEIBHBIX MPOIECCOB U 0OPa30BaHUIO
TPOMOOB.

Taxum 06pa30M HOPMAJIbHOC COCTOSAHHC MBIIIIEYHON CHUCTEMBI SBIISIETCS BAKHBIM WM SKM3HEHHO
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
LIEJIOM U B KaXJ10i1 OCHOBHO MBILIEUHOM IpyIiIe — MBIIIIAX COUHBL, TPYAH, OPIOIIHOTO Mpecca,

HOT, PYK.

Pa3BuTHe MBI MPOUCXOJUT HEPAaBHOMEPHO KakK I10 BO3PACTHBIM IIOKa3aTensiM , Tak U
uHaAuBUAyanbHO. [ToaToMy He crnenyer popcupoBaTh BHIXOJ] Ha TOJKHBIM ypoBeHb Yy aereit 7-11
net. B Bo3pacte 12-15 et Habno1aeTcs 3HAUNTENIbHOE YBEIUYSHHUE CUIIBI U HOPMATHBBI CUJIBI Ha
HOpsI0K Bo3pacTaroT. B Bozpacte 19-29 et nporcxoauT oTHOCUTEIbHAsA cTabunu3anus, a B 30-



39 ner — TeHACHIMS K CHIOKEHUIO. [Ipu yripaBisieMoM BOCIIUTAaHUH CHITBI 11e1eco00pa3Ho B 16-18
JIET BBIMNTH HA HOPMATUBHBIN YPOBEHb CUIIBI M MMOAAEPKUBATH €ro A0 40 ser.

Heo06x01uMo MOMHUTB, YTO MEXKY YPOBHEM OTACIBHBIX MBIIIEYHBIX TPYIII CBSI3b OTHOCHTEIHHO
cimabasi ¥ T03TOMY HOPMATHBBI CHIIBI JIOJDKHBI OBITh KOMIUIEKCHBIMU U OTHOCHTEILHO MPOCTHIMU
NPU BBIOJHEHUU. JIydIie TECThl — 3TO YIPAKHEHUS C MPEOJOJICHHEM MAacChl COOCTBEHHOTO
TeJa, KOTJa YYHUTHIBACTCS He aOCONIOTHAsl CHiia, a OTHOCUTEIbHAs, YTO IMO3BOJSET CIIIAIUTh
pasHHIly B aOCONIOTHOW cuiie, 00YCJIOBICHHYIO BO3PaCTHO-TIOJIOBBIMU M ()YHKIIMOHAJIBHBIMH
dakTopamu.

HopmainbHelii ypoBeHb CHJIBI — HEOOXOIUMBIN (haKkTOp Al XOPOILEro 310pOBbs, OBITOBOH,
npodeccuoHaNbHON TPYIOCIIOCOOHOCTH.

JlanbHeliIee MOBBINICHUE YPOBHS CHJIBI BBIIIE HOPMATHBHOTO HE BIIHMSET HA YCTOWMYMBOCTH K
3a00JICBaHUSAM U POCT MPOPECCHOHATIBHON TPYIOCIOCOOHOCTH, T/ie TPeOyeTcsl 3HA4YMTENIbHas
dbu3ndeckas cuia.

['nOKoCTh ¥ METO/IMKA €€ Pa3BUTHS.

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 MBILIIL U CBI304YHOIO aIlllapara;

- OT MEXAQHU3MOB HEPBHOM PETyJISLIUU TOHYCA MBIIIILI.
PaznnyatoT akTUBHYIO U TACCUBHYIO THOKOCTb.

AKTHBHAs THOKOCTH - CIIOCOOHOCTH BBITIOJIHSTH JABWKCHUA C OOJIBIIION aMHHHTyILOﬁ 3a CUCT
COOCTBEHHBIX MBIIICYHBIX YCHHHﬁ.

[TaccuBHast THOKOCTH - CITOCOOHOCTBH BBITIOJIHSTH JBMXKCHHS C OOJBINONW aMITUTYION 3a CUeT
JNeHCTBUS BHEUIHMX cui (mapTHepa, TskecTH). BenumunHa mnaccuBHOM T'MOKOCTH BBIIIE
OKa3arejied akTUBHON TMOKOCTH.

B nmnocnennee BpeMs mody4aeT pacnpoCTpaHEHHWE B CIOPTUBHOM JMTepaType TEpMUH
“crienuanbHas THOKOCTh” - CHOCOOHOCTh BBIMOJHATH JBMIKEHUS C OOJBIION aMIUIMTYJOH 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 BHYTPEHHMX ()aKTOpOB Ha T'MOKOCTh BIMSIIOT W BHEUIHHE (DaKTOPBI:
BO3pacT, IOJI, TEIOCIOXKEHHE, BpeMs CYTOK, yromileHue, pasmMuHKa. [lokazarenu rubkoctu B
MJTQJIIINX U CPEAHUX Kiaccax (B CpelHEM) BBIIIE MOKa3aTellel CTaplIeKIaCCHUKOB; HauOOIbIINN
MPUPOCT aKTUBHON THOKOCTH OTMEUYAETCs B CPEIHUX Kilaccax.

[TonoBble pa3nuuusi ONpeAesstoT OMOJOTHYECKyI0 TMOKOCTh y aeBouek 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 3HAUUTENIBHO CHIDKEHA, JTYYIIHe MoKa3aTeu rHOKocTu oTMedatorcs ¢ 12 mo 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 BO30YXKIEHHUS CHIIBI CIOCOOCTBYET
BOCCTAHOBJICHHUIO 3JIACTHYHOCTH MBI, OTPAHUYUBAIONINX aMIUIUTYAY ABMKEHUA. TeM caMbIM
MOBBILIAETCS [MACCUBHAs THOKOCTH, MMOABUKHOCTH YBeanuuBaercs 10 14%.

HebnaronpusitHele TeMepaTypHble ycaoBHs (HM3Kas TeMIlepaTypa) OTPULIATEIbHO BIUSIOT HA
BCE pa3HOBHJIHOCTH THOKOCTH. Pa3zorpeBanue MbIII] B MOATOTOBHTENBHON YacTu y4eOHO-
TPEHUPOBOYHOTO  3aHATUS IIE€pEel]  BBINOJHEHHEM OCHOBHBIX  YIPaKHEHUH  ITOBBIIIACT
MIOABUKHOCTb B CYCTaBaX.

MepI/IJ'IOM THOKOCTH SIBJISETCS aMININTyda ,HBH)I(CHHI;'I. IL]'I?I IMOJIYYCHHA TOYHBLIX AJaHHBIX 00
AMIIIUTYOC JBUKCHUN HCIIOJIB3YIOT  MCTOIbI CBETOBOM perucTpanuu: KHHOCBEMKY,
HI/IKJ'IOFpaQ)I/IIO, PCHTICHO-TCIICBU3NOHHYIO CbCMKY U IP. AMHJ’II/ITy,Z[a JBHKCHU HU3MEPACTCA B
YIUIOBBIX I'paAgycCax UiId B CAHTUMCTpPAX.

CpencTBa 1 METOJIBI:

CpencTBoM pa3BUTHS THOKOCTH SIBJISIFOTCS YIPaKHEHHUS HA pacTATUBaHuUs. VX nenst Ha 2 rpynimsL:
AKTHUBHBIE U N1aCCUBHBIE. AKTUBHbIE YIIPAKHEHUS:

- ogHO(a3HbIE U MPYKUHUCTHIE (CIBOCHHBIE, CTPOCHHBIE) HAKIIOHBI;

- MaxOBbI€ U (PUKCHUPOBAHHBIC;

- CTAaTUYECKHE YIPaXHEHHS (COXpaHEHHE HEMOIBHXKHOTO MOJIOKEHHUS C
MaKCUMaJIbHON aMIUTUTYIOM ).

[TaccuBHBIE ympa)XHEHUS: 1103a COXPAHSAETCS 3a CUET BHEIIHUX cuil. [IpuMeHss ux, TOCTUraroT
HauOONBIIMX TMOKa3zarened rubkoctu. Jlns pa3BuTHs akTUBHOM THOKOCTH 3((EKTUBHBI
YIPaXHEHHS HAa PacTATMBAaHUE B AMHAMUUYECKOM PEXHUME.

OOmee Meronuueckoe TpeOOBaHHE JUIsl Pa3BUTUS TMOKOCTH - 00s3aTeNbHBIM pa3zorpeB (10
HOTOOT/IEICHNUS) TIepe]] BHITOJHEHUEM YIPaXHEHUH Ha pacTATUBaHUE.

B3aumHOE CONpPOTHBIEHHE MBI, OKPYXAIOIMIMX CYCTaBbl, UMEET OXPAaHUTENbHBIN APQEKT.
MMeHHO MO3TOMY BOCHHUTaHHE TMOKOCTH JOJDKHO C 3amacoM oOecredynBaTh TpeOyemyro Max
aMILIUTYly IBM)KEHHMI U HE CTPEMHUTHCS K IPEJEIbHO BO3MOKHOM CTeNeHU. B rocnennem ciuydae
3TO BEJIET K TPAaBMUPOBAHUIO (PACTSKEHHUIO CYCTaBHBIX CBA30K, IPUBBIYHBIM BHIBUXAaM CyCTaBOB),
HapYILIECHUIO NIPABUJIBHONU OCaHKH.

MpInsl  MaJIOPaCTSKMUMBI, IIO3TOMY OCHOBHOM METOJ  BBINOJHEHUS YNPAKHEHUNA Ha
pacTsSruBaHue - MOBTOPHBIN. Pa3oBoe BhIMoHEHNE ypakHEeHUH He 3pPekTuBHO. MHOTOpa3oBbIe
BBIIIOJIHEHHUSI BEIYT K CYMMHUPOBAaHHMIO CIIEJOB YIPAXXHECHHS W YBEIWYEHHUE aMIUIUTYAbI
CTAaHOBUTCS 3aMETHBIM. PCKOMCH}IyeTCH BBIIIOJHATE YIIPAXKHCHUSA HA PACTATHUBAHUC CCPUSAMHU I10
6-12 pa3, yBenmnuuBas aMIUTUTY1y JIBIDKEHHH OT CEpUU K ceprun. Mex 1y cepusMH 11eJIecoo0pa3Ho
BBITNOJIHATH YIPaKHEHUS Ha pacciiabyieHue.

Ceplm ynpancHeHHﬁ BBIIIOJIHAOTCA B OHpCHeHeHHOﬁ OoCIaCI0BAaTCIIbHOCTH



- VI PYK;,
- JUISl TYJIOBUIIIA;
- U151 HOT.

Bonee ycremHo nmpoucxXoauT BOCIUTAHHE TMOKOCTH MPHU €XKEIHEBHBIX 3aHSATUSX WK 2 pa3a B
JIeHb (B BHIE 3aqaHuil Ha oM). Hanbouee 3¢ (hekTHBHO KOMIUIEKCHOE TPUMEHEHUE YIIPaKHEHUN
Ha pacTaruBaHue B cienyromniem couyetanuu: 40% ynpaxHeHul 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 HCIOIb3YIOTCS YIPaXKHEHUS! B aKTUBHOM
JTUHAMHYECKOM pEKHMME, 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 €€ Pa3BUTUS (IOIACPKUBAIOLIUI PEKIM).
Hawunyumme noka3arenu ruOKOCTH B KPYIHBIX 3BEHbAX Tella HaOto1al0Tes B Bo3pacte 10 13-14
JIeT.

3akaHuyMBas PACCMOTPEHHE pa3BUTUS (U3MYECKHX KayecTB B Ipormecce (U3NIECKOTO
BOCIIMTAHUS, CIEAYET aKIEHTUPOBATh BHUMAaHHE HAa B3aWMOCBS3M MX PA3BUTHUSI B LIKOJIBHOM
Bo3pacte. Tak, pa3BUTHE OJHOIO Ka4€CTBA CIIOCOOCTBYET POCTY ITOKa3aTeNled APYruxX (pU3nIecKux
KadyecTB. IMEHHO 3Ta B3auMOCBA3b 00YCIIOBIMBAET HEOOXOIUMOCTh KOMIUIEKCHOTO MOAXO0JA K
BOCIIUTaHUIO (PU3MYECKUX KAYECTB Y IIKOJIBHUKOB.

3HauyMTeNbHbIE MHBOIIOLMOHHBIE U3MEHEHUSI HACTYNAlOT B MOXKUIIOM U CTapyecKoM Bo3pacte (B
CBSA3M C M3MEHEHMEM COCTaBa MBI U YXYALIEHUEM YIPYIrO-3JIACTUYECKUX CBOMCTB MBI U
CBA30K). HyXHO npoTHBOJEHCTBOBATH PETPECCUBHBIM M3MEHEHMSIM IIyTEM MCIOIb30BaHUS
CHEIHATBHBIX YIPAKHEHHUN C TEM, YTOOBI MOAEPKUBATH THOKOCTh HA YPOBHE, OJIM3KOM K paHee
JIOCTUTHYTOMY.

BriHOCIMBOCTE.

BriHOCAMBOCTE OmpeensieT BO3MOKHOCTh BBITIOTHEHUS JUTUTEILHONW paObOThI, TPOTUBOCTOSHUS
YTOMJICHUIO. BRIHOCTTUBOCTH pelIaommumM 00pa3oM OnpeIesisaeT yCeX B TAKKUX BUJIaX CIIOPTa, Kak
JBDKU, KOHBKH, TUTaBaHUE, O€T, BEJIOCIIOPT, IrpedIIs.

B CIiopTe 1104 CJIOBOM «BBIHOCIHMBOCTB» IMOAPA3YyMCBACTCA CIIOCOOHOCTH  BBIIOJIHSTH
HWHTCHCHUBHYIO MBIIICYHYTO pa60Ty B YCJIOBHAX HEAOCTAaTKa KHCJIOpPOJA. Pa3znpie moau 1o-
pa3sHOMY CIIPABJIAOTCA CO CIIOPTUBHBIMH HAIPpY3KaMU. KOMy-TO OHU JOCTAKOTCH JICTKO, KOMY-TO
C HAMpSAXKCHUCM, TaK KaK BCC€ 3aBUCUT OT HHI[HBHHyaHLHOﬁ YCTOﬁqHBOCTH YCJIO0BCKa K
KHCJ’IOpOI[HOfI HEOOCTATOYHOCTH.

Kucnoponnass HeqOCTaTOYHOCTh BO3HMKACT MpU 3HAYUTENbHON (u3nyeckoil Harpyske. He
ycrieBas OJIy4uTh U3 aTMOC(EPHOro BO3/lyxa HEOOXOAUMBIH KUCIOPOJI, OPIaHU3M CIIOPTCMEHA
BbIpa0aThIBAET YHEPTHUIO 3a CUET aHA3POOHBIX PEAKLINH, IPU 3TOM 00pa3yeTcsi MOJIOYHAsI KUCIIOTA.
s BOoCCTaHOBIEHUS! HAPYLUIEHHOTO PABHOBECHS M HCIOJIb3YETCs MOJIydaeMblil rociie puHHILIA
CKUCJIOPOAHBIA JONT». YUEHBIE YCTAaHOBWIM, YTO, YE€M BBIIIE KHUCIOPOIHBIA JOJII IIOCIE
npeaenbHoN paboThl, TeM OH 00J1a/1aeT OOJIBIIMMH BO3MOKHOCTSAMHU paboTaTh B OECKUCIOPOIHBIX
YCIIOBHSIX.



CekpeT BBIHOCIMBOCTH — B HAaINpaBJIEHHOW TMOJATOTOBKE opranusma. Jlyis pa3BuTusi oOmiei
BBIHOCJIIMBOCTH HGOGXOI[I/IMBI YIIpa)KHCHUSA Cpe,Z[Heﬁ HHTCHCUBHOCTHU, NJIUTCIBHLBIC 10 BPCMCHU,
BBITIOJIHACMBIC B PAaBHOMCPHOM TCMIIC. C IMPOrpe€CCUBHBIM BO3PACTAHUCM HAIPY3KHU IO MCPC
YCUJICHUA TTOATOTOBKH.

B 3HaunTenpHOW Mepe BBIHOCIHUBOCTH 3aBUCHUT OT JEATEIbHOCTH CEPACYHO-COCYIUCTOM,
JBIXaTEJIbHBIX CHUCTEM, S3KOHOMHBIM pacxojoBaHueM »Hepruu. OHa 3aBUCHUT 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 INIMKOr€Ha 3HAUMTENbHO yBenuuuBaioTcs. C Bo3pacToM
BBIHOCJIMBOCTH 3aMETHO MOBBIIIAETCS Ha IPU 3TOM CJElyeT YUUTHIBATh HE TOJIBKO KaJeHIapHBIH,
HO U OMOJIOTHYECKHI BO3PACT.

UeM BbIlIE YPOBEHB a3pPOOHBIX BO3MOXKHOCTEH, TO €CTh BBIHOCIMBOCTD, TEM JIy4Ille MOKa3aTeIH
apTepHaJIbHOTO JIaBJICHUS, XOJECTEPUHOBOrO OOMEHa, YYBCTBUTEJIBHOCTH K cTpeccaM. llpu
MOHMKCHUU BBIHOCIMBOCTH IOBBIIIAETCS PUCK HMINEMHYECKHX OOJIE3HEH cepala, MOSBICHUS
3JI0Ka4€CTBEHHBIX HOBOOOPA30BaHU.

JIOBKOCTh U MCTOABI €€ BOCIIMTaHN .

[Tox 1OBKOCTBIO MOAPA3yMEBAETCS CIIOCOOHOCTh YEJIOBEKa K OBICTPOMY OBJIAZICHUIO HOBBIMU
JBIDKEHUSIMM WM K OBICTpON IepecTpoiKe ABUraTeIbHOW JEATEIbHOCTH B COOTBETCTBUHU C
TpeOOBaHUSAMH BHE3AITHO U3MEHUBLICHCS CUTYaLlUU.

BocnuTtanue J10BKOCTH CBSI3aHO C MOBBINICHHEM CIMOCOOHOCTH K BBIMOJHEHUIO CIOXHBIX I10
KOOpJMHAIIMY JBUKEHUM, OBICTPOMY MEPEKIIOUEHUIO OT OJTHUX JBUTATEIBHBIX aKTOB K IPYTHM 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 3a7a4y).

KoopauHupyromye criocoOHOCTH:
1) CIOCOOHOCTh KOOPAMHUPOBATH IBUKCHUS TIPU IIOCTPOCHUU JICHCTBHUS;

2) cnocOOHOCTh MEPECTPOUTDH UX JJII U3MEHEHUS MapaMeTpoB IEHCTBUS WU MEPEKI0YeHNE Ha
JIpyroe IeWCTBUE NPU U3MEHEHUH YCIOBU.

JIOBKOCTB XapPaAKTCPUIYCTCA KOOpHHHaHHeﬁ U TOYHOCTBHIO IBHKCHUM. KOOp)II/IHaI_II/IH JBIDKCHHUH -
OCHOBHOM KOMIIOHEHT JIOBKOCTH: CIOCOOHOCTH K OOIHOBPEMCHHOMY U IIOCJICAOBATCIIbHOMY
COTJIaCOBAHHOMY COYCTAaHHUIO JBUKECHUH. OmHa 3aBUCHT OT YETKOH U copasMepHoﬁ pa60T0171 MBIIIIT,
B KOTOpOfI CTPOTr'0 COTIAaCOBAHBI PA3JIMYHBIC 11O CUJIC U BPECMCHU MBIIIICYHBIC HAITPSKCHU .

Hexotopeie aBTOpBI ONPENEsOT KOOPANHALMIO IBHKEHUH TO-PA3HOMY, AKLIEHTUPYsS BHUMAaHHE
Ha oxHOM u3 ee cropoH. H.A. bepHmTeilH, nprHMMas BO BHMMaHUE BHEIIHIOIO CTOPOHY
KOOpJMHAIIMY JIBUYKEHUH, Ompelesier ee Kak MPeoAoeHHe M30BbITOYHBIX CTyMeHel cBOOOJbI
JBUKYIIETOCS OPraHa, T.€. IPEBPAILEHUE €T0 B YIIPABISAEMYIO CUCTEMY. 3BEHO TeJIa IBUKETCS 110
PaBHOJAEHCTBYIOLIEH BHYTPEHHUX, BHEIIIHUX U PEAKTUBHBIX chJil. LleHTpasibHast HEpBHAs cucTeMa
NOJy4aeT OT MPONPHOPELENTOPOB JIBMXKYILErocs opraHa HMHGOpManuio 00 OTKIOHEHHH €ro
TPAaEeKTOPUH OT “HaJyIexkalieil” 1 BHOCUT COOTBETCTBYIOIIHME MTONMPABKH B 3(h(heKTOPHBIN mpoliecc.
JIaHHBIN IPUHLINI KOOPAMHUPOBAHKS OH Ha3Bajl IPUHLMIIOM CEHCOPHOU KOPPEKLIUH.



Benymee mecto npunamiexut [ITHC. Co3ganue clioHEHIIINX KOOPAUHAITNN, HEOOXOIUMBIX JIJIst
OCYILIECTBJIEHUS TPYIHBIX 3a7ad, MPOUCXOAMUT 3a CUET BHICOKOW IUIACTUYHOCTU HEPBHBIX
MIPOIIECCOB, 00YCIOBIMBAIIINUX OBICTPOE MEPEKIIOYCHHE C OJTHUX PEAKIIMI Ha APYTHE U CO3/IaHNe
HOBBIX BpeMeHHbIX cBsizeit (H.B. 3umkun, 1970).

JIOBKOCTh B 3HAUMTEIIFHOM CTCIICHH 3aBHCHT OT MMEIOIIETOCS JABHUI'aTCJIIbHOI'O OIIbITA. BJ'IaI[eHI/Ie
paSHOO6pa3HBIMI/I ABUT'aTCIIBHBIMU YMCHHUSAMHU KW HABBIKAMH IIOJIOXKHUTCJIBHO CKa3bIBaCTCs 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, ONpeAesSIOIINM JIOBKOCTh, OTHOCATCS: AestenbHocTh LIHC, 6oraTcTBo
JUHAMUYECKUX CTEPEOTUIIOB, CTENEHb pPa3BUTHS CHCTEM, YMEHHE YIPABISATh MBILICUYHBIM
TOHYCOM, TOJHOLEHHOCTh BOCIPHUATHSI COOCTBEHHBIX JBIKCHHH M OKpYKaromeld oOCTaHOBKH.
Bce 31u akTOpBl TECHO B3aMMOCBSI3aHBI.

JIOBKOCTb MOXET U3MEPSTHCSI BPEMEHEM OBJIA/ICHUS MJIM BBITTOTHEHUS JBUTATEIBHOTO IEHCTBUS
(MHMH, C), KOOPIUHAIIMOHHOH CJIOKHOCTHIO BBINOJHSIEMOrO JEHCTBUS (OIICHKA ASJIEMEHTOB B
rumHactuke u3 8,9 n 10 6aymioB), TOUHOCTHIO BBITOIHAEMOTO JACHCTBUS (CIAIOM - KOJUYECTBO
cOUTHIX (IAKKOB, aKpoOaTHUKa - BHICOTA, TPYIITUPOBKA, TPAAYChl B IOBOPOTAaX, YCTOWYMBOCTH B
MPU3EMIICHUN ), PE3YJIbTaTOM (IIPBIKKHU B BBICOTY C IIECTOM-M, CM).

CpencTBa pa3BUTHS JIOBKOCTH.

Haubonee 3¢pGeKTUBHBIM CPEJICTBOM CUUTAIOT CIEAYIOLIME YIPAKHEHUsS: I'MMHACTUYECKUE,
aKpobaTuyeckue, JIErkoaTJIeTUYeCKUe, CIIOPTUBHO-UTPOBbIE, €IMHOOOPCTBA, TOPHOJIBIKHBIE. Y
aKpoOaToOB M T'MMHACTOB BBICOKAa TOYHOCTb JBM)KEHHUM, U 3aBUCUT OHA OT YPOBHS CHOPTHBHOMN
IOArOTOBJICHHOCTH. JTa 3aBUCHMOCTb IIPOSIBISETCS B TOYHOCTH OLEHKH IPOCTPAHCTBEHHO-
BPEMEHHBIX HHTEPBAJIOB M JO3MPOBAaHUS MBIIIECYHBIX YCWIMH. [MMHacTHMueckue U
aKpobaTuyeckue ynpaxHeHUs pa3BUBAIOT aHAJIM3aTOPHbIE CUCTEMBI, TOBBIIIAIOT BECTUOYIISPHYIO
ycroitunBocTh (ocobenHo TCO: yonuHr, Kadenu, 6aTyT, THMHACTUYECKOE KOJIECO),yyUIlIaloT
KOOP/IMHAIIMOHHBIE BO3MOXHOCTH 3aHuMamomuxcsa. CrenuansHo mnoaoOpanHeie OPY  Ha
COIJIACOBAHUE M TOYHOCTHb JBM)KEHUH OCOOEHHO 3(()EKTUBHBI AJIi BOCHUTAHUS KOOPIUHALIUU
JBHKEHUU PYK.

TpoltHOM NPBIKOK, IPBLKKH C IIECTOM, B JJIMHY U BBICOTY CITIOCOOCTBYIOT Pa3BUTHIO IIPEXKE BCETO
KOOpJMHAIMK JIBM)KEHUH 3aHuMaromuxcsi. Haubonee 3 peKTUBHBIM U JOCTYIHBIM CPEICTBOM
BOCIIMTAHUS JIOBKOCTH Yy 3aHHUMAIOLUXCS SBJISIOTCS IMOJBHM)KHBIE W CHOPTHUBHBIE UTphl. OHU
pPa3BUBAIOT KOOPAMHALMIO, TOYHOCTb U COPA3MEPHOCTh IBUKCHUM, aHAIM3aTOPHbIE CUCTEMBL. B
CHOPTUBHO-UIPOBBIX  YIPAKHEHUSX MPHOOPETAIOTCS HABBIKU OBICTPBIX M 3(PHEKTUBHBIX
JBHKEHHUU B HEOXKUJAHHO CIIOKUBLICHCS CUTYaLUH.

VYnpaxHeHuss B eIUHOOOPCTBAaX pa3BUBAIOT JIOBKOCTh. bokc, Ooprba, dexToBaHME pa3BHBAIOT
b 3

TOYHOCTh U OBICTPOTY peakuuu. OHU (QOpPMHUPYIOT TaKWe TOHKHME OLIYLIEHHS, KaK “dyBCTBO

JUCTaHLINN , “AyBCTBO BPEMEHHN , paCIIUPSSA TEM CaMbIM JIBUTATENIbHBIE BO3MOKHOCTH 4YEJIOBEKaA.

BapbpupoBanue TakTUYECKUX YCJIOBHUN B CIIOPTHBHBIX HTpax M €IMHOOOPCTBAaX CHOCOOCTBYET

CBOEBPEMEHHOW MEPECTPOUKE JBUTATEIILHON IS TETbHOCTH.

CKOpPOCTHBIE CITYCKH, CJIAJIOM BBIMIOJIHSIIOTCS B HEMPEPHIBHO MEHSIOMIMXCSA YCIOBHUSX M TaKXKe
CIOCOOCTBYIOT Pa3BUTHUIO JTOBKOCTH.

MeTtoauka BOCIIMTaHUS JOBKOCTH.



O0mMMu  METOAMYECKUMU TpeOOBaHUSAMH B TpoIlecce OOYy4YeHHUs SIBISETCS ‘‘HOBHM3HA™
pramHeHHﬁ 1 IIOCTCIICHHOC ITOBBINICHHUC HUX KOOp[[HHaLII/IOHHOﬁ CJIIOXKHOCTH. I[HSI Pa3BUTHA
JJOBKOCTHU MOXHO HCIIOJb30BaATh J'IIOGBIG HOBBIC YIIPAKHCHUSA WJIIM U3YYCHHBIC YIIPAKHCHHUA C
3JIEMEHTaMHU HOBHM3HBI. JTO 00ydeHHe HOBOMY JOJDKHO OCYIIECTBIATHCS MOCTOsHHO. [IpocToe
IMOBTOPCHHUEC U3YYCHHBIX ynpa)KHeHI/If/'I HC BCICT K Pa3BUTUIO JIOBKOCTH, 4 JJIUTCIIbHBIC IICPCPHIBLI
MPHUBOJAT K MOTEPE CHOCOOHOCTH 00ydaThes (MPU JUTMTENBHBIX IMEpephIBaX MacTtepa Cropra
NpOUrphIBalOT [-pa3psaHMKaM MO BPEMEHHM OCBOCHHS HOBOTO JJIEMEHTa). ABTOMaTH3alus
JTUHAMHYECKOTO CTEPEOTHIIa aHAJOTUYHA, B U3BECTHOUM CTENEHU, CKOPOCTHOMY Oapbepy U He
CHOCOOCTBYET Pa3BUTHIO JIOBKOCTH.

[TocTeneHHOE MOBBIICHHE KOOPAMHALIMOHHOW TPYIHOCTH YINPAXKHEHUS MOXKET 3aKII0YaThCs B
MOBBILICHUH TPEOOBaHUI:

1) K TOYHOCTH ABMIKCHHUIA;
2) K MX B3aUMHOH COTJIaCOBaHHOCTH,
3) K BHE3AIMHOCTH U3MEHEHHSI 0OCTaHOBKH.

MeTOZII/ILIeCKI/Ie IMPUEMBI, C TIOMOIIBIO KOTOPBIX PCAIIM3YIOTCA O6IIII/IC METOJNYCCKHUEC ITOJIOKCHUA:

- BbINOJHEHHUE I pa3 IIOKa3aHHBbIX KOMIIICKCOB OPY uiM HECHOXHBIX TUMHACTHYECKHX H
aKpO6aTI/I‘leCKI/IX 3JICMCHTOB,

- BBITNIOJTHEHUE YIPAXHEHUH OPUTUHAIBHBIM (HEOOBIYHBIM) CIIOCOOOM (BBIMTOJIHEHHE MTOIBEMa HE
CHUJION, a MaxOM; IIPEOI0JICHUE MTPEMATCTBUM HETPATUIITMOHHBIM CIIOCOOOM);

- 3epKaJIbHOE BBIIIOJIHEHUE YNPaKHEHHs (COCKOK B “UyXKyl0~ CTOPOHY, METaHHUE MJIM IPbDKOK
“qyK0l” HOTOM WJIM TOTYOK “UyKOil” pyKOif);

- IpUMEHEHUE HEOObIUHBIX UCXOHBIX MOJIOKEHUHN (IPBIKKU WM Oer crimHoi Buepen). [lpuemsl
HEOOBIUHBIX JBUTATEIbHBIX 33JaHUN Pa3BUBAIOT CIIOCOOHOCTH OBICTPO OOYy4YaThCS HOBBIM
JIBUXKEHUSM, T.€. “TpeHUPYIOT TpeHupoBanHocTh [IHC”;

- IBMCHCHHUEC CKOPOCTH WUJIN TEMIIA HBHH(GHHﬁ;

- U3MCHCHUC IMPOCTPAHCTBCHHBIX TI'PAHUIL (YBCJII/I‘IGHI/IG pa3sMepoB HperITCTBI/Iﬁ NI BBICOTHI
CHapsaa, YMCHBUICHUC IIJIOMA0K JJId I/Irpbl);

- BBEJICHUE JIOTIOJHHUTENBHBIX TBM)KCHUH (OMOPHBIN MPBDKOK C MOCTEIYIOINM KYBBIPKOM HITH
MIOBOPOTOM B BO3/YX€);

- U3MEHEHHE TTOCJICI0BATEILHOCTH BBITIOJHSIEMBIX JIBH)KCHHUH (3JIEMEHTOB B KOMOWHAIIHH ),
- KOMIUIEKCUPOBAHUE BUIOB JICSITEIILHOCTH (X0p0a U MPBIKKU, OCT 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 BCCTI/I6y.]'I$IpH01"O
arrapara, yMCHHA paccna6n51TL MBIIIIIBI.

TounocTs u COpasMEPHOCTHb ,ZIBI/I)KGHI/Iﬁ - TO CHOCOOHOCTH BBIIIOJNHATH MX B MaKCHMAaJIHLHOM
COOTBETCTBUU C TpeOyeMoit ¢hopmoii u coaepkanneMm. OHHM MPEANOIaraloT HATMIUE HE TOJIBKO
TOYHO COTJIACOBAHHOM MBIIIIEUHOH ACATCIIBHOCTH, HO U TOHKHX KHMHECTC3NYCCKUX, 3PUTCIIbHBIX



ONIYIICHUI W XOpolIel IBUraTeibHON naMsTu. COOTBETCTBHE MPOCTPAHCTBEHHBIX MAPAMETPOB
JIEHCTBUS 3aJJaHHOMY JTaJIOHY JOCTUIAETCs B3aMMOCBS3bI0 IIPOCTPAHCTBEHHOW, BPEMEHHOU U
JUHAMUYECKON TOYHOCTH JABM)KEHUMN B PA3JINYHBIX IBUTATENIbHBIX JEUCTBUSIX.

Bocmmranue TOYHOCTH 00ECIEUMBACTCS CHUCTEMATHYCCKUM Ppa3BUBAOIIUM BO3I[€IZCTBPICM Ha
BOCIIPHUATUE M aHaJIM3 IPOCTPaHCTBECHHBIX YCHOBHﬁ, a4 OJHOBPEMCHHO MW Ha YIPaBJICHHUC
IMPOCTPAHCTBCHHBIMU IIapaMETpaMu ,HBH)I(CHHfl.

PexomeHnyeMbie METOTMUECKHE TIPUEMBI U TTOIXOJIBI:

- OPY Ha TOYHOCTH IBMKEHHH 110 KOMaHIaM;

- pa3MeTKa JUCTaHIIMHU, IOCTAHOBKA JOMOIHUTEIBHBIX OPUEHTUPOB B IPBDKKAX MM COCKOKAX;
- METaHHE 110 1eIH (Ha YKa3aHHOE PACcCTOSIHUE, B KOP3UHY, IO MUILICHH);

- IPBDKKU U COCKOKU Ha TouHOCTh mpu3emienus (0,5 x 0,5 m);

- Oer ¢ pa3IMYHOM BEIMYMHON U 4acTOTOM I1ara;

- COYCTAHUC KOHTPACTHBIX 3aI[aHI/Iﬁ (MeTaHI/IC Ha pa3HbIC PACCTOAHUA WK NPEAMCTOB PA3HOIO
BEca Ha OJIHO PAacCTOsIHUE, yaapsl 1o BoporaM ¢ 10 u 20 m);

- YIIYUHICHUC ITPOCTPAHCTBECHH



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisieHHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTH(POPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

dunocodpust

Heab AMCHUNIMHBI:

- pa3BUTHE y CTYAEHTOB HMHTEpeca K (yHIAMEHTAIbHBIM 3HAHUSAM, NOHUMAHHS COACPIKAHUS
OCHOBHBIX MHUPOBO33PEHYECKUX M METOJOJOTUYECKUX MpoOsieM coBpeMeHHOM Hayku. Kypc
NpU3BaH CTUMYJIHPOBATH TIOTPEOHOCTH CTYJACHTOB K (HIOCOPCKUM oOleHKaM (HakToB
JeMCTBUTEIILHOCTH, K BEIPAOOTKE HABBIKOB HEMPEAB3ATONH, MHOTOMEPHOW OIEHKH (PHIIOCOPCKUX
Y HAay4YHBIX TEUCHU, HAIIPaBJICHUH U IIKOJL.

3agauyd AUCHUILINHBI:

- IOHUMATh POJIb HAYKHU B pa3BUTHUU HUBUJIN3allMU, COOTHOIICHUEC HAYKHU N TCXHUKU U CBA3aHHBIC
C HUMH COBPEMCHHBIC COLHAJILHBIC WU 3THYCCKUC HpO6JIeMI)I, pasiiniuc UCTOPUUYCCKUX THUIIOB
HaquOﬁ palluOHAJIBHOCTHU, 3HATh CTPYKTYpPY, (bOpMBI U MCTOAbI HAYYHOTO IIO3HAHHA, HUX
3BOJIFOIIUIO,

- BBISIBUTb MHPOBO33PCHUCCKOC M MCETOHOJIOIMYCCKOC COACPIKAHUC OCHOBHBIX (1)I/IJ'IOCO(1)CKI/IX
KaTel"OpI/Iﬁ W IPpUHIUIIOB;

- 3HaTh BO3MOXXHOCTH M I'PAaHULIbI IPUMEHEHUS (PUI0cO(CKOro 3HaHUS AJII OCMBICIIEHUSI CBOEH
CIIEHAATIN3alNH;

- BIAJIETh IPUEMaMH BEJIEHUS JUCKYCCUH, TIOJIEMHUKH, THAJIOTa.
[MepeyeHb MJIAHMPYEMbIX Pe3yJIbLTATOB 00yUYeHHS MO TUCHUILINHE (MOTYJIIO)
B pe3ynbraTe 0CBOSHHS IUCHUTUTHHBI O0yYaroIrecs JOIKHBI

3HATh:

- MECTO U POJIb CBOEH Oyaymiel mpopeccuu B CuCTeMe 00IIeCTBEHHOM KU3HH;

- aHaIM3HUPOBATh TOJUTHYECKHE, COLHUAIbHBIC, KYJIbTYpHBIE NPOLECCHI, IPOUCXOIAIINE B
rocyapcTBe;

- CaMOCTOSATCJIBHO OINPEACIIATE 3aJa4r CBA3AHHBLIC C JIMYHOCTHBIM PAa3BUTUCM, IMOBBIIICHUEM
coOCTBEHHOM 00pa30BaHHOCTH;

- CMBICJI OTHOLICHUS YCJIOBCKA K IIPUPOJC, HpOTI/IBOpe‘-II/Iﬁ " KPpU3UCHBIX SIBIICHUI COBpCMCHHOﬁ
SIMOXH TCXHUYCCKOT'O Pa3BUTUA.



yMeThb:

- MPUHAMATh COOCTBEHHBIC PEIICHUS B pPaMKax CBOEH NpPOQecCHOHANTbHON KOMIIETCHLMH B
CTaHJAPTHBIX U HECTAHAAPTHBIX CHUTYallUsX, OCHOBAHHBIX HA OCO3HAHHOM JINYHOM BBIOODE;

- MIOHUMATh MECTO CBOCH JESITECIILHOCTH W aHAIM3WPOBATh BO3MOXKHBIC IMOCIICICTBHUS TEX WJIH
WHBIX TIPUHATBIX pPEHICHHH Ha OCHOBE C(HOPMUPOBAHHBIX JAMCIHUIUIMHOW IIEHHOCTHBIX
OpUEHTAIIMI;

- NIOHUMAaTh 3aKOHOMCPHOCTHU Pa3BUTHUA O6H.[CCTBa, rocyaapcCrtBa, JUYHOCTH, MECTO YCIIOBCKA B
HCTOPUYCCKOM IIPOLCCCEC,

- OLICHUBATh Pa3JIMYHBIC (bI/IJ'IOCO(i)CKI/IC KOHLCIIHWU IIOA YIJIOM 3pCHUA UX CBA3U C PA3SBUTHEM
TEOPCTUUCCKOT'O U IMMPUKIAAHOIO €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 TEXHOJIOTHH B HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH.

TeMbI U pa3jeiibl Kypca:

1. BosaukHoBenune umocodpun u Hayku. Ounocodus u Hayka, oOmiee u pazaudHoe. [lepBeie
buIocoPCcKre MKOIBI.

[Tpenmet punocoduu. Ounocodus u mud. @unocodus u Hayka. Punocopus 1 MUPOBO33PEHHUE.
CoBpemenHast 1yxoBHas cutyanus u ¢unocodus. Ilepeoie punocodekue mxkonsl (Muserckas
mkona: mudaropeusm, ['epaknurt, smeatsl, aToMucThl). [locTaHOBKAa M pelIeHHE MPOOIEMbI
MIEPBOOCHOBHI MHPA.

2. 3anagHoeBporneickas (uiocodus HOBOTO BpPEMEHM: CTAHOBJIEHHE METOJOB HAYyYHOTO
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 BIUsIHHE HA 0COOEHHOCTH PACCMOTPEHUS OCHOBHBIX (PUIIOCOPCKUX
npobnem. (Mexanummsm). Ilpuoputer rHOCeosmoruu u Metojoioruu. IIpobimema wmerona
(®.bokon u P.Jlexkapt). CBsi3b T'HOCEOJIOTUM M OHTOJOIMH: MOHHU3M, JAyallu3M, ILTIOPAIU3M.
[Ipupoga BOCHpUATHS M aHANIU3 NPUUYMHHOCTH: CyOBeKTHBHBIM wuneanusMm Jx.bepxin u
arHoctuiuaM  J[.FOma. B3zaumoBnusHHE M B3aMMOOOYCIIOBIEHHOCTh METOAOB  HAayKH,
ecrecTBO3HaHUA U (unocopuu. CoUUaNbHO-UCTOPUUYECKUII  aHANW3 B KOHLEMIUAIX
IIPOCBETUTEIICH.

3. Knaccuueckuit nHemeuxuit uaeanusm: amnpuopusm (M.Kant) — oOGocHoBanue BceoOiiero
XapakTepa Hay4qHoro 3HaHus. Juanexktuyeckas noruka [erens. Kpusuc tpaaunuonHoi Gpopmsl
¢unocopckoro  3HaHuUsI U (GOPMHPOBAHME  HOBBIX  TUIMOB  (PUI0CO(CTBOBAHMUS:
MaTepuaIlcTUYecKas AUaleKTHKa U MaTepUaTUCTUYECKOEe TIOHUMaHUE UCTOPHUH.

KpI/I3I/IC nacoJIOrnmu HpOCBCH_IeHI/IH KakK peAIOChIJIKa BO3SHUKHOBCHUS KIIACCHYCCKOI'0 HEMEIIKOT'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, IPUHLUIIBI PA3BUTHUS, CYIIHOCTh YEIOBEKa, YHUBEPCAIBHOCTh M BCEOOIIHOCTh (hopM
HpaBCcTBeHHOCTH. M.KaHT: AOKpUTHYECKHMd Nepuoa — MpoOJieMbl TpaHUI] M BO3MOXXHOCTHU
€CTECTBEHHOHAY4YHOro Ino3HaHus. «KpuThKa 4uCTOro pasyma» - INPOCTPAHCTBO M BpeMs Kak
anpuopHble (OPMBI YYBCTBEHHOCTH. AHAIM3 KaTerOpuid M AaHTUHOMHHM YHCTOTO pa3yma.
«Kputrka mpakTH4eCKOIOo pa3yMa» aBTOHOMHS HPABCTBEHHOM O00JIaCTHM  UE€JIOBEUYECKOU
JESITETbHOCTH («KAaTerOPUYECKU UMIepaTHB»), 0OOCHOBAaHHE MOpaiH, mpolieMa CBOOOJBI,
J0Ara ¥ IMYHOCTH. [IpuHIMNI ToKecTBa OBITHS M MBIIUICHHUS, €r0 TpaHC(hopMaIui B HEMEIKOM
kinaccudeckoit punocoduu. I'.I'erens: «Hayka morukm» - yueHue o ObITUH, CYIIHOCTH M TIOHSATHH,
KaTeropuu JIOTUKH, MPoOIeMa MPOTUBOPEUNS U JUATCKTHKA; AUAJICKTUKA U TEOpHUS MO3HAHUS;
«DeHOMEHOJIOTUS IyXa» - Mpo0IeMbl THOCEOJIOIMHU U UCTOPUM No3HaHUs. VcTuHa kak npouecc,
00BEKTUBHOCTh UCTHHBI. DUIOCOPHS UCTOPUM: UCTOPUUYECKAsE TUIIOJIOTHSI Pa3BUTHSI KYJIbTYpBI,
rpaXkJJaHCKO€e 0OLIECTBO M TOCYAapCTBO, MOPAJIb U HPABCTBEHHOCTS, ITpobemMa tnuHocTu. Kpusuc
HEMEILKOTO KJIACCHUYECKOro micanusma. MaTepHaaucTU4ecKoe MOHMMAHHME HCTOPUHU, IIPUPOJA
0O0I11eCTBEHHON 3aKOHOMEPHOCTH, (POPMALMOHHBIN MOJIXO0A, MaTepUaIMCTUYECKash JUAJIEKTHKA,
OTYYXJIEHUE — KaK COLUAIbHO-3KOHOMHUYECKUN (eHOMeH. BocxoxaeHue or abCTpakTHOIO K
KOHKPETHOMY — 3aKOH pa3BUTHs Hay4HOro 1no3HaHus. [IpotuBopeune o01ecTBEHHOT 0 Iporpecca
U UX OTpakeHue B o01ecTBo3HaHuu 198. CoBpeMeHHOE HayKOBEIEHHE — 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 ¢uiocodpuu (coductsl). CymHocTh yenoBeka u bmara —
Cokpar. [lmanexktuka Coxpara, ¢unocodpuss mopamu. Knaccuueckuit mepuon dunocobuu
aHTUYHOCTH. OTKpBITHE UJCATbHON pealbHOCTH, COOTHECEHHWE €€ C MO3HABaTeIIbHBIMU
BO3MOXKHOCTSIMU YeJIOBEKa U ueabHbIM corinyMoM (Ilnaron). Dunuknonenuueckas puiaocodus
Apucrorenst («puzukay u «Mmertaduzmkay). Jlormka — Kateropuum W CyXJICHUS. Bubl
MPUYMHHOCTY U aHAIIU3 OBITHUS.

5. Panexpucrtuanckas ¢unocopuss maTpucTuka M cxojacthuka. HomMuHanu3m u peamusm.
I'ymannsM u conmnanbHsle Teopun Peneccanca.

OcHoBHBIE  ¢uinocockue  mpodiIemMbl  CpeAHEeBEKOBOW  dumocoduu:  GoxkecTBEHHOE
npezonpeaeneHie 1 cBo0oia 4eaoBeKa, TeOAUIes, pa3yM U BOJIA, Iylla W TeNO, CyUIHOCTb U
CyIIeCTBOBaHME COTBOpeHHOe W BeuHoe. [IpoGiema nokaszarenbctBa ObiTHs bora. Cmop o
npupojie OOIMX MOHATUH — HOMHUHAIU3M U peanu3M. [lepexoq OT HEOMIaTOHMYECKUX
no3HaBarenbHbIX nporpamMm (H.Ky3anckwuii) k rymanuctuueckum (d.Ilerpapka), yrBepxkaeHue
Hatypdunocodcekoit opuentauuu B 3HaHuM (H.Konepnuk, I'.['amuneit). Yronun kak paHHHe
¢dopmbl HeHayuHoro mnporHo3upoBaHus (T.Mop, T.Kamnanemna), «OTKpBITOCTB» HCTOPUHU
(H.Maxkkuasennn).

6. Pycckas ¢unocodus: GopMupoBaHre U OCHOBHBIE TIEPUOIBI pa3BUTHs. Pycckast penurnosznas
¢unocodus u ee ocHoBHble HanpasieHus (B.Conosbes, H.bepases, H.®enopos). [IpobnemaTrka
pycckoit GuI0coPCKOi MBICIH.

Pycckas ¢uminocodpus B koHTeKcTe MUPOBOH (hrstocodckoit mpician. PopMUpoBaHUE U OCHOBHBIE
nepuoJibl  pa3BUTHS pycckod Qumocoduu. IIpocBeturenbckas Mbicib PoccuM M MONBITKH
¢drocopckoro ocozHaHMs ee Pa3BUTUSA (pyCcCcKasi Uesl, 3aaJHUKU U CIIaBIHO(UIIBI, TOYBEHHUKU
U eBpasuiilbl). Pycckas penurnosnas guiiocodust u ee ocHoBHble HampasieHus (B.Conosbes,
H.bepnses, K.JIeontseB, ®.JlocToeBckuii u npyrue). «dunmocodus ectectBozHanus» B Poccun —



OCHOBHBIE HaIpaBJIeHUs (TTO3UTHBUCTCKUE, COITUOJIOTHUYECKHE, KOocMUCTCKue). [Ipobnema 3amana-
Bocroka-Poccun B Hayke u ¢Quiocoduu. IlpuemcrBeHHOCTH M caMoOBITHOCTH. [IpobGiema
nyxoBHOCTH. Jlmamor KynbTyp. [7noOaibHBIE TIPOOJIEMBI COBPEMEHHOCTH U Oymyiiee
YeJIOBEYECKON HIUBUWIM3ALUY.

7. CoBpemenHnas 3amangHas ¢unocodus. dPunocodus mnoszutuBuzma (O.Kont). IIpobGiema
HMCTOYHHKA IMO3HAHUS B aMnupuokputunusMe (3.Max, A. ABeHapuyc). Mppannonaiiuctiuaeckas
HaNpaBJIEHHOCTD (husocopuu: IK3UCTCHIUATN3M. «DUITOCOPUS KUZHIY.

[TosutuBusm O.Konta u smmupuokputuiusMm (3.Max u P.ABeapuyc) — mpobiema merona u
ucTouyHuka mo3HaHus. [losutuBHcTcKHe (unocodckue HampaBieHus: (uimocodus HayKu
(K.ITommep), moctnosutuBu3M (T.Kyn, U.JlakaTtoc). Dx3ucrennuanusm. [Ipodbnemarnka «beitus
u Bpemenn» M.Xaiinerrepa: ¢unocodus kak (yHIaMEeHTalbHAS OHTOJIOTHA, ObITHE M CYIIEE,
AK3UCTEHIMANBL. SI3bIK Kak AoM ObiTusi. CBOOOJA M MOTpaHUYHAsl CUTYyalusl, TPAHCLICHICHLIUS U
sk3ucteHnus B Quiocodpun K.fcnepca. CymHocTh M cymiectBoBanue B Quiocodpun XK.-
[T1.Captpa. IIpoOiematnka Meradu3mdeckoro aodocypaa B dIk3ucreHimammsme A.Kawmio.
OdwmiocoderBoBanne ®. Hurre kak koHer Mmetadu3uku. Pa3mbinuieHnss 00 aHTUYHOW TPaIUIINK:
JIBa Havajla eBPOIEHCKON KYIbTYpHI; MPOOJIeMa HHUTWIM3MA: MEPeoleHKa IEHHOCTEH, BEYHOE
BO3BpallEHUE, BOJIS K BJIACTH, CBepXuesioBeK. Huimeancrso B Poccun.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3UKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

DOYHKIUMOHAIbHBIN aHAJIU3

Heab AMCHUNIMHBI:

- OCBOCHME CTyAEHTaMH (YHIAMEHTAIbHBIX 3HAHUW B 00JacTH (PYHKIMOHAIBHOTO aHAIIN3a,
U3y4EeHUE CIIOCOO0B pelIeHHs 331a4 METoiaMH (DyHKIIMOHAIBHOTO aHAIIN3a.

3agauu AMCHUIINHBIL:

- (popmupoBanue 0a30BBIX 3HAHWHA B 00JAaCTH (PYHKIMOHAIBHOTO aHANIM3a KaK JUCIUIUINHBL,
UHTETpUpPYIOMIeH 00IIeMaTeMaTHYeCKyI0 MOArOTOBKY MPUKJIAJHBIX MaTeMaTHKOB U (DU3UKOB U
oOecrieynBarOIIell  TEXHOJIOTMYECKHE OCHOBBI ~ COBPEMEHHBIX  HMHHOBAIIMOHHBIX  cdep
JIeSATEIbHOCTH;

- 00y4eHue CTYACHTOB IPUHIUIIaM IPUMEHEHHSI OCHOBHBIX MOHATUH ()YHKIIMOHATIBHOIO aHAJIN3A.
Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YyYaOLIHeCcs JOIKHBI

3HATh:

- MECTO U POJIb OOIIKX BOIIPOCOB HAYKH B HAYUHBIX UCCIIEIOBAHUSIX;

- COBpPEMEHHbIE MPoOIeMbl (HU3UKU, XUMUU, MATEMAaTUKUA U POJIb (PYHKIIMOHAIBHOTO aHAlIM3a B
HUX;

- TEOpeTUYEeCKHe MojeNu (YyHKIMOHAIHHOTO aHajdu3a B MaTeMaTHKe W B (yHIaMEHTAIbHBIX
Mpolieccax U sIBIICHUN B (PU3UKE U €€ MPUIIOKECHUSAX;

- IPUHLIMUIIBI CAMMETPHUH U 3aKOHBI COXPAHEHUS;
- HOBEHIIINE OTKPBITUS €CTECTBO3HAHUS;
- IOCTAaHOBKY Ipo6JieM (yHKIIMOHAJIBLHOTO aHAIN3a ;

- 0 B3aUMOCBA34IX U (I)yH,I[aMeHTaJ'ILHOM CANHCTBC CCTCCTBCHHBIX HAYK.

yMeTh:

- 3(1)(I)CKTI/IBHO HUCIIOJIb30BAaTh Ha MPAKTUKEC TCOPCTHYCCKUC KOMIIOHCHTBI HAYKW: TIOHATHUA,
CYKACHUSA, YMO3AKITOYCHU S, 3aKOHBI;

- IPE/ICTaBUTh TAHOPaAMy YHUBEPCAIbHBIX METOJOB U 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHMS;



- paboTaTh Ha COBPEMEHHOM SKCIIEPUMEHTAIEHOM 000PYI0BaHUH;

- abcTparupoBaThCs OT HECYIIECTBEHHBIX BIUSHHUNA MTPH MOJACIMPOBAHUYU PEANTBHBIX (PU3NIECKUX
CUTyalui;

- INTAHUPOBATH OIITHUMAJIBHOC IIPOBCACHUE SKCIICPUMEHTA.

BJAJETh:

- IUTAaHUPOBAHHUEM, IIOCTAHOBKOW M OOpabOTKOW pe3ynbTaToB (PU3NYECKOr0 HSKCIEPUMEHTa
MeToaMH (PYHKIIMOHAJIHHOTO aHAJIN3a;

- HAY4YHOM KapTUHOU MHpA;

- HaBBIKAMH CaMOCTOSITENILHOW pabOThl B JTaOOPATOPHH HA COBPEMEHHOM IKCIEPUMEHTAIHHOM
000pyI0BaHUMU.

TeMbI U pa3jeiibl Kypca:
1. MeTrpuuecknue 1 HOpMUPOBAHHBIE IPOCTPAHCTBA.

Mertpuueckue mnpocrpaHcTBa. HopmupoBanHble U 0OaHaxoBbl IpoCTpaHCTBa. Teopema o
MIOTIOJTHEHUH METPUYECKUX MpOocTpaHcTB. CenapabenbHOCTb.

CBolicTBa MHOJHBIX MCTPHUUCCKUX IIPOCTPAHCTB. TeopeMa O BJIOKCHHBIX IIapax, T€opcma O
CXKHMAaromux 0T06pa)KeHI/I${X.

2. Cnextp omeparopa.

Teopema banaxa. OOpatumocTh omeparopa Onu3koro k obOpatumomy. IIpencraBneHue
pe30sIbBEHTHl B Bue pspa. CnekrpanbHblii paguyc. CHEKTp U pe30JIbBEHTHOE MHOXKECTBO
orpaHudeHHoro omeparopa. CBoiicTBa crekTpa (OrpaHUYEHHOCTb, 3aMKHYTOCTb, HENYCTOTA).
HemnpepsIBHBINA, TOYEYHBIH, OCTATOYHBIM CIEKTPHI. Conpspkennblii - oneparop. CnekTp
COMpsDKEHHOro omneparopa. CBOMCTBAa CIEKTpa CaMOCOIPSDKEHHOro orneparopa. Kagparuunas
dopma camoconpskeHHOro onepatopa. CeKTpabHbIM paiyc caMOCONPsHKEHHOTO oIlepaTopa u
HOpMa CaMOCOMNpPsKEHHOro oneparopa. CHeKTpalbHBIM paguyC MHTErPAIBLHOIO OIEpAaTopa C
TPEYroJbHBIM SJIpOM. YHUTapHble omnepatopbl. CrekTp yHuTapHoro omepatopa. IlomoOHble
onepaTopsl. CBsI3b CIIEKTPOB MOI0OHBIX onepatopoB. [Tonobusie onepatopsl B 12(Z) u L2(0,27).
YuutapHo-nogo0HsIe onepaTopsl B L2(R).

3. 'uip0epTOBBI MPOCTPAHCTBA.

TeopeMa 00 OpTOrOHAJIbHOM JOIIOJIHCHUHU. OpTOHOpMHpOBaHHLIe CHUCTCMBI. HOJ'IHLIC,
3aMKHYTBIC CUCTCMBI.

Teopema 0 cCyIIeCTBOBAaHUM OPTOHOPMHUPOBAHHOTO 0Oa3uca B cemapabelbHOM THIHLOEPTOBOM
npoctpancTBe. M3oMopdusm cenapabenbHBIX THIBOEPTOBBIX MPOCTPAHCTB. DKBUBAICHTHOCTH
moaenel llIpenunrepa u I'eitzenbepra.

4. KoMmakTHBIE MHOKECTBA B MCTPUYCCKUX IMPOCTPAHCTBAX.

[IpeaxomMnakTHBIC U KOMITAKTHBIE MHOXeCTBa. Kputepuit Xaycnopda npe1KoMIakTHOCTH.



Teopema Apriena u npu3HaKy IPEIKOMIAKTHOCTH B PA3IMYHBIX MPOCTPAHCTBAX.

OKBUBaJIEHTHOCTh HOPM B KOHEUHOMEPHOM IpocTpaHcTBe. HEKOMIIAKTHOCTh €JMHUYHOTO 11apa
B OECKOHEYHOMEPHOM 0aHaXOBOM IPOCTPAHCTBE.

5. KomnakTtHbie onepaTopsl. Teopust @pearonabma.

Kommaktheie onepatopbl. Omepanuu Haja onepaTopaMy, HE HapyMIAroIIUe KOMITAKTHOCTb.
CBolicTBa KOMIIAKTHBIX  ONEPATOpoB. KOMIAKTHOCTP  HMHTErpajbHBIX  ONEPATOPOB B
npoctpanctBax Cla,b] u Lp(a,b).

Teopema I'mnnpbepta-llIMuara o moaHOTE MHOXKECTBAa COOCTBEHHBIX BEKTOPOB KOMIIAKTHOIO
caMOCONPsKEHHOTo ornepatopa. [IpuMep TMHEHHOro HENPEPHIBHOTO ONEPaTOpa ¢ HE3aMKHYTHIM
obpazoM. 3aMKHYTOCTh OoOpa3a omepatopa I[-A, rae A - KOMHIakTHBIA omepatop. Teopemsl
Openronbma. Teopema O CBSI3M KOMIIAKTHOCTH OIEPAaTOpa ¢ KOMIAKTHOCTBIO COIPSHKEHHOTO
omneparopa (B rijb0OEpPTOBOM ITPOCTPAHCTBE).

6. JIuneiinpie onepaTtopsl U GYHKIIMOHAIBI B HOPMHUPOBAHHBIX MTPOCTPAHCTBAX.

Jluneitnple otoOpaxenus. Hopma omeparopa. IIpocTpaHCTBO JHHEWHBIX OTrpaHUYCHHBIX
oneparopos. [ToaHoTa mpoctpanctBa B(X,Y), roe Y -- 6aHaxoBo.

7. HeorpaHu4yeHHBIE OIIEpaTOPHI.

[Tpumepsl HeorpaHUUYEHHBIX ornepatopoB. [loHsATHEe obmacTH onpenenenus oneparopa. Teopema
Xemnunrepa-Temnuna. OnepaTop rapMOHUYECKOro ocuuiuiaTopa kak oneparop u3z H1(R) B H-
I(R). Ero criektp.

8. O6006mEHHBIE QYHKIIUU U IEUCTBUS C HUMH.

Oynkuuu u3 L1,loc(R) n ux npoussoausie mo Cobonery. [IponsBonnas 0600menHoN GyHKIAH,
YMHOXKEHHUE Ha IaJKy0 (YHKIHIO, 3aMeHa TiepeMeHHbIX. [IpocTpancTBa 0000IIEeHHBIX ()yHKITHIA
D'm S".

9. OcHoBHbIe MOHATHS TeopuH Mepbl. MHTerpan JleGera.

OcHOBHBIE MTOHATHS TEOPUU MEPBI: MOIYKOJIbIIO, KOJIBIIO, anredpa, c-aaredpa MHoxkecTB. Mepa,
CYeTHO-aJAuTHUBHAs mepa. M3mepumbie mo Jlebery mMHOXecTBa, uaMepumble QyHkimu. Mepa
JleGera--Ctuntbeca, JUCKpETHAS Mepa.

Konctpykuuss wunterpana JleGera. OcHoBHble cBoiicTBa uHTerpana Jlebera. Teopemsl o
npeaensHOM Iepexoe noj 3HakoM uHrerpana: b.JIesu, JleOera, ®daty. IlpoctpanctBa Lp(a,b).
Hepasenctso I'€nbuepa, HepaBeHCTBO MUHKOBCKOTO.

10. IIpeoGpazoBanue Dypnbe.

[IpeobpazoBanne Dypre B npoctpancTBe B L1(R) u ero cpoiictBa. [Ipeobpazoanue dypbe B
npoctpanctBax S u L2(R). Teopema [Tnanmepens. [IpeobpazoBanue @ypoe B S'.

11. CxogumocTy B HOpMUPOBaHHBIX IpocTpaHcTBax. Teopema banaxa [lteiinraysa.

Cnabo cxopmsmuecs: mocienoBarenbHOcTH. [Ipumepsl. Teopema banaxa-Illteitaraysza. Ciabo
OrpaHUYCHHBIC MHOXCCTBA.

Cnabast KOMIakTHOCTh. Teopema o cl1aboii KOMIAKTHOCTH €IMHUYHOTO Iapa B cenapadeIbHOM
THJILOCPTOBOM MPOCTpaHCTBE. [IpuMep TOCIeI0BaTEIbHOCTA DIIEMEHTOB CIUHHYHOU CQEpHI,
c1abo CXOJIAIICHCS K HYIIO.



12. Teopema Xana-banaxa u cieAcTBUS U3 HEE.

ComnpsioxeHHble mpocTpaHcTBa. Teopema Xana-banaxa o mpoomKeHUH JIMHEMHOTO (DyHKIIMOHATIA.

CnenctBust u3 Teopembl XaHa-banaxa. M30MeTpUUHOCTH BJIOKEHUS MPOCTPAHCTBA BO BTOPOE
comnpsixeHHoe. PedekcuBHbie mpocTpancTBa. ConpsbkeHHoe mpoctpanctso K C (a,b).

OO0t BU TMHEHHOTO HEMPEPBIBHOTO (PyHKITMOHAA B mpocTpancTBax Lp(a,b) u lp, mpu 1< p<oo.

Hzomopdu3m runbbeproBa MPOCTPAHCTBA CBOEMY compspkeHHOMY. OOImMii BUJ JTHMHEHHOTO
¢dbyHKIMOHaIa B THIHOEPTOBOM MPOCTPAHCTBE.



AHHOTAUMH K pa004YnM NPOrpaMMam AUCHUIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

XuMu4ecKue MeToabl POPpMUPOBAHUS HAHOCHCTEM

Heab AMCHUNIMHBI:

- TMIO3HAKOMHTH CTYICHTOB C (PU3NKO-XUMHUECKUMH OCHOBAMH CHHTE3a HAaHOKPUCTAJUTMYECKHX
CHUCTEM, BKJIIOUYasi TEPMOJIMHAMUKY U KHHETHKY 3ap0/Ibllie00pa30BaHusl U pOCTa HAHOKPUCTAIJIOB
U3 pacTBOpa M Mmapa: 30Jb-Iellb, I'MAPOTEPMAIBHBIA METOJ, KPUOTEXHOJIOTMS, BaKyyMHas
KOHJICHCAlUsl, MOJIEKYJIsIpHO-iIydeBas snuTakcus, [DKK um xumuueckoe ocaxacHue U3 mapa.
OO6cyxarTcst ycaoBHsl MOJIy4€HUs HAHOMATEpUaioB METOAaMH TOMOT€HHOT'O U FeTEPOre€HHOTO
3apoapIIeo0pa3oBaHusl, B TOM YHCIE€ TOHKHUX IUICHOK, KOJUIOMJHBIX HAHOKPHCTAJIIOB,
YIJIEPOAHBIX HAHOTPYOOK M HUTEBUIHBIX KPUCTAIIIIOB.

3agauyd IUCHUILINHBI:

- HAYUUTb CTYACHTOB CUHTC3UPOBATb HAHOPA3SMEPHBIC MATCpUAJIbl U3 PACTBOpA U razoBoi (1)8.351,
BLI6paTI> METO NOJYUCHUS HAHOCTPYKTYPHBIX MATCPUATIOB;

- HAYUYUTb CTYACHTOB, ITOJIb3YsICh 3HAHUAMHU O XUMUU JUCHICPCHBIX CUCTEM, YIIPABJIATH PA3MEPOM,
MOp(l)OJ'IOFPICfI " COCTaBOM HAHOKPUCTAJIJIOB.

ITepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- KJTaCCU()MKALIUIO TUCIIEPCHBIX CUCTEM MO Pa3MEPHOCTH, arperaTHOMY COCTOSIHUIO U CTPYKTYPE;

- OCHOBHBIE (PM3UKO-XUMHUECKUE MapaMeTphl, ONPEEIAIONINe X0 XUMUUYECKUX TPEBPaLCHHH,
TEPMOJUHAMHYECKUH MTPOTrHO3 BO3MOYKHOCTH PEAIM3alliM CUHTE3a B TOMOreHHOM cpexne. P-T-x
(a3oBble TuarpaMMsl, BEIOOp YCIOBUIM CUHTE3A;

- OCHOBY TEPMOJIMHAMUKH TOBEPXHOCTH, H30OBITOYHBIE TEPMOJMHAMHYECKHE (DYHKIUH,
MOBEPXHOCTHOE HATSKEHHE W CBOOOJHYIO SHEPIUI0 IOBEpXHOCTEHW paszaena (a3, CBs3b
MOBEPXHOCTHOTO HATSKEHUSI C OOBEMHBIMH CBOWCTBAMH BEIIECTB, TEPMOJIUHAMUYECKOE
ypaBHeHue ['n00ca mist moBEpXHOCTH paszzena (a3 B OTHOKOMIIOHEHTHBIX CHCTEMaX;

- KJIACCMYECKYI0 TEOPHI0 TOMOT€HHOTO 3apojbllieoOpa3oBaHusi, ypaBHeHue ['n6oca-Tomcona,
KPUTHYECKOE TIIEPECHIICHUE, KPUTHUUYECKUN pa3Mep 3apojblilla, KUHETHUUYECKHUE YPABHEHMS
CKOPOCTH 3apO/IbIIIe00pa30BaHus;

- TETEPOreHHOE 3apobIIIe00pa30BaHNE, SMUTAKCHAIbHBIE COOTHOLIEHUs, 00pa30BaHHE HOBOM
¢a3bl pu yyacTUH MOAU(PHUKATOPOB;



- COCTaB IOBEPXHOCTH, CErperaliio KOMIOHEHTOB B IIPUIIOBEPXHOCTHBIX CIIOSIX, HEYCTOWUMBOCTh
JMCTIEPCHBIX CUCTEM, 00pa3oBaHKE KIacTEPOB, arperaiio HAHOYACTHUII, POJIb TeMIiepaTrypsl 1 pH
cpefbl, CTadUIN3aluI0 HAHOYACTHLI;

- OCHOBHBIC MECTOIbI q)OpMI/IpOBaHI/ISI HaHO4YaCTHII, Knaccmbmcaumo MCTOAOB II0 HNpUHOUIIAM
«CHHU3Y — BBEPX» HU «CBEPXY-BHU3D, (bI/ISI/I‘ICCKI/Ie n XHMHYECKUE MCTOAbI, IIOMOJI H
JUCIICPIrupoOBaHrC, HYKJIICAUIO KW arijioMepanuro, poCT M3 Iapa MU H3 paCTBOPOB, OCHOBHEIC
napaMeETphrl poCTa HAHOYACTHIL,

- TEMIUIATHBIM CUHTE3, HAHO-PEAKTOPBI, CTPYKTYPY HNOPUCTBIX CUCTEM, XapPaKTEPUCTUKHU IIOp,
[IPUMEpPBI TEMIUIATOB, ME30IIOPUCTHIN OKCHUJT KPEMHHMS;

-  MHUKPOOMYJbCHH, OOpaTHbIE MHIECIUTBI M OOpaTHbIE JMYJIbCHH, POCT KIACTEPOB B
MHUKPOIMYIIbCHUSIX, OPTaHU3AIMI0 KOJUIOUIHBIX cucteM B npucyrctBue [TAB, mienku JIanrmropa-
bnomxer;

- KOJUIOMJHBIN CUHTE3 HAHOKPUCTAUIOB IOJYIPOBOJHUKOBBIX MaTEPHUAIOB, CHHTE3 KBAaHTOBBIX
TOYEK, HYKJIEAllMI0 B PAacTBOpax B MPUCYTCTBUHM CTaOMIIN3aTOpPA, OCHOBHBIE XapaKTEPUCTUKU
KBAHTOBBIX TOYEK (CpeAHMH pazMep, AUCIEPCUI0 pa3MepoB, KOHLEHTpalMIo), nuarpammy Jla-
Mepa, kKoomepaTUBHbIE SBJIEHHMS B CHCTEME HAHOYACTHI]; OCTBaJbJIOBO CO3PEBAHMUE,
arperupoBaHMe, BIUSHHUE TIEPECHICHHsI Ha MOPQOJIOTHIO KPHCTAIOB, KOHTPOJb (HOpMBEI,
CTaOMIN3aLMI0 HAHOKPUCTAJIIOB, CHHTE3 F€TEPOCTPYKTYP THUIIA «SIIPO-000I0UYKay;

- METOJBl pocTa KBaszu-ogHoMepHbIX (1D) kpucramnos, mexanusm pocrta Ilap — XKugkocts-
Kpucrann (IDKK), npumepsl moiydeHHs HUTEBHAHBIX HAHOKPHCTAJUIOB OKCHIOB METaJUIOB,
BIUSHUE TMapIUaIbHOTO JaBJICHHUS KHCIOpoJa Ha MOP(OIOTHI0 KpHUCTallIOB, CBOHCTBA
HUTEBUIHBIX HAHOKPHUCTAJIIOB;

- METO/I XMMUYECKOT0 OCaKAeHUs 13 ra3oBoi Gaszsl (CVD), muponns a’po301eii OpraHudecKux u
HEOPTraHWYECKUX MPEKYpPCOPOB, MPHUHIUIBI BbIOOpa MPEKYpCOPOB, BO3MOXKHOCTH METOJIOB
Ja3epHOTO U MAarHETPOHHOTO OCAXK/ICHHS.

yMeTb:

- OIIPCACTIATE YCIIOBUA CUHTE3a HAHOPA3MCPHEBIX MATCPUAJIOB U3 pAaCTBOPOB U ITapa B 3aBUCUMOCTH
OT MPUPOALI HCXOJHBIX BCHICCTB,

- OHIpCACIATb OCHOBHBIC OIICPAIIMOHHBIC IMAPAMCTPhbl CHUHTE3ad: IEPCChINICHUC, TCMIICPATYPY,
JaBJICHHUC, 00BeM peaKHHOHHOﬁ CUCTCMBbI M CTCIICHb HUX BJIMAHUA HaA COCTAB, CTPYKTYpPY,
MOp(l)OJ'IOFI/IIO " pa3sMEp HAaHOKPUCTAJIJIOB;

- ONpENeNsITh JUMUTHPYIOIIYIO CTaJMI0 MpOIlecca CUHTE3a U €€ BIMSIHHME Ha MOP(OJIOTHUIO U
CKOPOCTh pOCTa HAHOKPHUCTAJIIOB;

- ONIPCACIIATh TCMIICPATYPHYIO 3aBHCHUMOCTE CKOPOCTH POCTA,

- paCcCUUTBhIBATH (I)J'IYKTyaI_II/IIO pa3sMepa HAHOKPUCTAJUIOB B 3aBUCHMOCTU OT yCJ'IOBPIfI CHHTC34a,
OnpeaAcCIATh ONITUMAJIBHBIC YCIIOBHSA IMMOJTYYCHHA MOHOOUCIICPCHBIX HAHOKPHCTAIIJIIOB,

- OIPENENATh NPUPOAY CTAOMIN3ATOPa JIJIsl KOJIJIOUIHBIX HAHOKPUCTAJIOB;

- OIpCHACIATh YCJIIOBHUA CHUHTC3a MOJJYIIPOBOAHUKOBBIX HAHOKPUCTAJIOB «KBAHTOBBIX TOYCK)» C
HCO6XOI(HMOI>1 JJIMHOM BOJIHBI JJIOMHUHCCHCHIINH



- OIPE/CINUTh HEOOXOAUMBIN YPOBEHb BaKyyMa B IPOILIECCE CHHTE3a HAHOKPHCTAJUIOB M TOHKUX
TUIEHOK M3 ra30BOH (asbl;

- U3MEPSATh TEOMETPHUECKUE pa3MEPBI, AIEMEHTHBIN U (a30BbIil COCTaB HAHOKPHCTAILIOB.

BJIAJ1€Th:

- OCHOBHBIMH METOJaMH CHHTE3a HAHOKPHCTAUIOB: 30JIb-T€llb, KPHOXHMMHYECKAs CYIIKa,
TUAPOTEPMAIBHBIA CHHTE3, MUPOJU3 adpPO030JIeH, BaKyyMHas KOHJCHCAIWs, MarHETPOHHOE W
nazepHoe HaHecenue, IDKK, xumuueckoe ocaxxieHue u3 napa;

- OCHOBHBIMH METOJIaMH UCCIIEIOBaHUS HAHOYACTHI] C YIETOM JIOKQTBHOCTH U ITyOWHBI aHATIHN3A!
AIIEKTPOHHON MHUKPOCKOIHUEH, PEHTI€HOBCKOHM TN paKIMEl, CIIEKTPOCKONHEH TOTIIOMICHUS.

TeMbI U pa3jeiibl Kypca:
1. I'eTeporeHHoe 3apopiie00pa3oBaHue.

FeTeporeHHoe 3apoz[blmeo6pa3OBaHHe. OnHTaKCHaJIbHBIE COOTHOIIECHUS. O6pa3013aHI/Ie HOBOM
(1)21351 IIpnu y4dactumn MO,I[I/I(bI/IKaTOI)OB. Maccosas KpucTtajuim3daousds U POCT MOHOKPHUCTAJLIOB.
CraOmipHBIE M MeETacTaOHILHBIE KpUCTAJININYCCKUC (1)8.351. Kunetnueckne 0COOEHHOCTH
06p330BaHI/I$I KPpUCTAJUNIMICCKUX (1)213, CBA3aHHBIC C 38.p0,I[HH.I€O6p8.30BaHI/IeM. Ponpb moanoxkm.

2. 'upporepManbHbIN CUHTE3, KPUOXUMHUSL.

Meton ruapoTepManbHOrO CHHTE3a. TepMOIMHAMUYECKHME OCHOBBI MeTona. BimsHue
[IapaMeTpoB FMAPOTEPMAIIBHOIO CUHTE3a Ha CBOMCTBA MOJIy4aeMbIX ITPOAYKTOB. OcaxkJeHUE U3
CBEPXKPUTHUYECKUX PACTBOPOB. YJIBTPa3BYKOBOE BO3/ICHCTBHE HA BOJHBIE PACTBOPBI, KABUTALUA.
RESS rtexnonorus. CybnumanuoHHas cymika. MeToibl HU3KOTEMIIEpaTypHOH CYIIKH 30Jel u
reneil. CrnocoObl TOCTHMXKEHUsT HU3KMX Temmeparyp. Dddexr xoyns — Tomcona. CKopocTb
cyonumanuu. BnusHue Bakyyma. IToreps pactBoputesns. IlpuHnunuanbHas cxema yCTaHOBKH
KPUOXUMHUYECKOMN CYLIKH.

3. l'omorenHoe 3apoIpiiie00pa3oBaHue, arperaims.

['omorennoe 3apopsiiieoOpazoBanue. Kputndeckoe mepechimenue. Kputudeckuii pazmep
3apoapima. KuHeTndyeckue ypaBHEHHsI CKOPOCTH 3apoibliieoOpazoBanus. Hykieanus u pocr.
Huarpamma Jla-Mepa. Kunernueckune monenu pocta. KoomepaTuBHBIE SIBIIEHHUS B CUCTEME
HaHOYACTHII; OCTBAJIBJA0BO co3peBaHue. Arperanus. Tunel B3aumojenctus yactuil. Cuisl Ban-
nep-Baainbca. DNEeKTpOCTaTUUYECKUE CHUJIBI JUISL 3apsKEHHBIX YaCTHII.
I'unpodobuoe/ruApOodUILHOE B3aUMOICHCTBUE (HEMOISIpHBIE/TIONSIpHBIe cpebl). CombBaTalus.
Teopus Jludmuna — Cneszosa - Baruepa. 3omu. ['enu.

4. 30J1b-Te€JIb TEXHOIOTHSL.

3onb-rens TexHosorus. I'maponns. IlonukonneHcanus. Ilepexon MCTHHHBIM pacTBOp — 30I1b.
BnusHne pactBoputens, temneparypsl, pH. Ctpoenune renei, kceporenu. Ilpumep nosyuenus
HAaHOAMCIIEPCHOIO  KpeMHe3ema. XHMHMYECKOE€ OCaXJIECHHE U3  pacTBOopoB. ['maponus
OpraHMYECKUX coyied. AJIKOKcoTexHonorus. Munemisl. TemruatHbiii cunTe3. [loBepXHOCTHO
aKTUBHbBIE BemiecTBa. MukposMynbcuu. PocT kiacTepoB B MHUKpOAMynbCHsX. OpraHusanus
koitonaHbIX cucreM B npucyrcreue IIAB. Ilnenkm JIharmropa-bnomxer. Ilpumepst pocra



HAaHOKPHUCTAJIOB OKCUA0B METAJIOB. KOJUIOMIHBIN CHHTE3 HAHOKPHUCTAJUIOB MOJIYIIPOBOIHUKOB.
Hyxueanust B pacTBopax B IPUCYTCTBUU cTabuinuzaTopa. Mopdosnorus HaHokpuctaiioB. CHHTE3
U CTPOCHHUE CTPYKTYp «A1po-000si0uka». OCHOBHBIE XapaKTEPUCTUKU KBAHTOBBIX TOYEK U
METO/Ibl UX OIpeieNeHNs (CpeqHUI pa3Mep, JUcrepcus pa3sMepoB, KOHLeHTpaus). [Ipumenenue
KBAaHTOBBIX TOYEK: ONTHUYECKHE CEHCHOMIIM3ATOPHI CEHCOPHBIX MaTepHalIOB, OMOIOTHYECKUE
mapkepbl. CHHTE3 HUTEBHIHBIX HaHOMaTepuasioB. [IpsiMoil 1 oOpaTHBI TEMIUIATHBIA CHHTE3.
Hano-peakropsl. CunTe3 u3 napa. MexanusM pocTa nap — )KuAKOCTb — KpucTtail. Ponb 3aTpaBku.
IIpoTOYHBINM METO/ CUHTE3a HUTEBUIHBIX KPUCTAILUIOB U3 napa. Buckepsl. [Ipumepsl nonydyenus
HUTEBUJIHBIX HAHOKPUCTAJUIOB OKCHJIOB METAJUIOB, BIUSHUAE NIAPLUAIBHOIO JABICHUs KUCIOPOIa
Ha Mopdonoruto KpuctramuioB. CBOWCTBA HHUTEBUAHBIX HAHOKPUCTAIOB. YTJIEPOIHBIC
HaHOTPYOKU. OTHOCTEHHBIE U MHOTOCTEHHbIE HAHOTPYOKH.

5. OcHOBHI TCPMOIUHAMHUKHA ITOBECPXHOCTHBIX SIBIICHUH.

OCHOBBI TEPMOAMHAMHUKHN MOBEPXHOCTHBIX siBIEHUH. [I0BEpXHOCTHOE HATsHKEHHE U CBOOOIHAS
9HEprus MoBepxXHOCTEH pazaena (a3. TepmoamHammuueckoe ypaBaenue I ' mb6¢ca 1t MOBEpXHOCTH
pasgena ¢a3 B OJHOKOMIIOHEHTHBIX cHcTeMax. BmusHue mopdonoruu, penbeda U aacopOrun
MoJekya. CocTaB TOBEPXHOCTH, CErperamusi KOMIIOHEHTOB B IPHIIOBEPXHOCTHBIX CIIOSIX.
Ancopbumst  kucinopona. AncopOrusi mapoB BOAbL. KHCIOTHBIE W OCHOBHBIC IIGHTPHI Ha
IMOBCPXHOCTH. OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHEIE M KHUCIOTHO-OCHOBHEBIE pCakniun Ha
noBepxHocTu. [ToBepXHOCTh U AKCIepCHOE cocTosiHKE BemiecTBa. Kiaccudukanus aucnepcHbix
CUCTEM [0 Pa3MEpPHOCTHU, arperaTHOMY COCTOSHUIO M CTPYKType. OCHOBHBIE XapaKTEPUCTHKU
HAHOYACTHII] U JUCTIEPCHBIX cUcTeM. Pa3smepHslii a3 dekT.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTh: KOHBepreHTHbIE HAHO-, 0M0-, MTHPOPMAIIMOHHbIE U KOTHUTHUBHbIE
TEXHOJIOTUH

IKOHOMHUKA

Heab AMCHUNIMHBI:

- OBJIaJICHHE TEOPETHUYECKUMHU OCHOBAMH M IPUOOPETEHHE MPAKTUIECKUX HABBIKOB IPU U3YYECHUHT
¢opM (QYHKIIMOHUPOBAHUS PBHIHOYHBIX CTPYKTYP U MEXAHU3MOB B3aWMOJEUCTBUS CYyOBEKTOB
HKOHOMMUYECKON AEATENBHOCTU OOILECTBA.

3agauyu AMCHMILINHBI:
- U3y4eHHE PHIHOYHOTO XO3HUCTBA U IPUHITUIIOB €0 (DYHKIIMOHUPOBAHHUS;

- H3YYUYCHUC OPraHUu3alMOHHO-IIPABOBBIX (bOpM HpeI[HpI/IHTI/Iﬁ WU HOPMATUBHBLIX aKTOB,
PCriIaMCHTHUPYIOIUX UX NCATCIbHOCTD,

- U3y4YEHHE MPEANPUATHUS KaK CyObEKTa PHIHOYHOTO XO35HCTBA;

- H3YUCHHUC BHYTpCHHeﬁ W BHEIIHEH Cpeabl NpCAIlpuiATUd, €ro KOHKprHTOCHOCO6HOCTI/I,
opr aHU3alIMOHHOM CTPYKTYPbI U MCXaHH3Ma YIIPABJICHUA,

- UI3YUCHHUC COCTaBa OCHOBHLIX CPEACTB, MATCPUAIIBHBIX PECYPCOB, IIEPCOHAJIA TPCAIIPUATHA;
- paCCMOTPEHUC BOIIPOCOB CTPATCTUICCKOI'0, TCKYIIETO U ONCPAaTUBHOI'O INIAHWUPOBAHMA

- U3YUYCHHC (I)OpMI/IpOBaHI/IH 3aTpaT Ha I[POU3BOACTBO IIPOAYKIINU, pa60T, yciayr; OCHOB
LIGHOO6pa3OBaHI/I$I N UX OIITUMH3AllMU,

- UI3YUCHUC I/IHHOBaHI/IOHHOfI n HHBGCTHHHOHHOﬁ ACATCIIBHOCTH NPCANIPUATHA,
- UI3YUCHUC MCTOAWKU aHAJIN3a U YIIPABJICHUA PUCKAMH Ha MMPCATIPUATUHA,

- OBJIaACHHUC CTYACHTaAMU CHCTEMOM TCOPCTUICCKUX 3HAaHUN U MMPAKTUYCCKUX HABBIKOB II0
HCIOJIb30BAHNUIO HHCTPYMCHTOB MOACITIUPOBAHUS IJISA BH60pa ONTHUMAJIBHOI'O pCHICHUA.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYatOIIHecs JOKHBI

3HATh:

- OpraHU3alMOHHbIE OCHOBBI MIPEPHUATHS U €r0 CHelHaTN3alINIo;

- pallMOHAJIbHOE UCIIOJIb30BAHUE PECYPCOB;

- 3aKOHOJATENIbHO 3aKPEIJIEHHbIE TUITbl OpPraHU3aI[MOHHO-TIPABOBBIX (HOpPM;



- (hakTOpHI BHYTPEHHEH M BHEITHEHN CPEJIbI MPETPUATHS,

- CTPYKTYPY IIEHOOOpa30BaHUS MPEIIPUSITHUS;

- 0COOEHHOCTH BHEAPEHUSI CUCTEMbI cOaJJaHCUPOBAHHBIX IMOKa3aTeNeil 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 JIEATENbHOCTh IPEAIPUIATUN U €0 MOApPa3/IeICHHUI;

- POBOJIMTH CPABHUTEIIBHYIO OLEHKY Pa3IMYHBIX HHBECTUIIUMOHHBIX MIPOCKTOB U OMPEACIISATh X
3 PEKTUBHOCTD;

- pa3pabaThIBaTh EPCIICKTUBHBIC, TEKYIIIHE U ONIEPATUBHBIE TUIAHbL;

- OIPEIENATh pa3Mephbl TPYIOBBIX KOJIEKTUBOB;

- IaBaTh SKOHOMHUYECKYIO OLIEHKY OM3HEC-TIPOIIECCOB HA MIPEANPHUATHH,
- OIICHUBATh KOHKYPEHTOCIIOCOOHOCTh TIPEIITPHUSITHS ITPH ITOMOIIIH:

1. Marpuusl-BCG;

2. Marpunsi-General Electric/McKinsey & Co;

3. OnepannoHHOTO METO/1a OLIEHKH;

- 000CHOBaHHO BBI6I/IpaTI:> METOJ CUCTCMHOI'0 aHAJIM3a IIPpU TOCTPOCHUHU U IMPOCKTHPOBAHUU
CTPYKTYPbI OpraHU3alunuu;

- oboraiaTh NepeoBOM OIBIT U BHEAPSTH €0 B IPOU3BOJICTBO.

BJAJ€Th:
- HaBbIKaMH OpFaHI/BaTOpCKOﬁ u YHpaBHCHqCCKOﬁ ACATCIIBHOCTH,

- TOYHBIM TIPE/ICTaBIEHUEM O B3aMMOOOYCIIOBIEHHOCTH BCEX CTOPOH HMPOM3BOJICTBA TEXHUKHU,
UHPOPMALIMU U OpraHU3alUHY;

- IHCTPYMEHTaMU OLICHKH BHYTPEHHEN U BHEIIHEH Cpe/ibl KOMITAHHH.

TeMbl u pa3jaesibl Kypca:

1. I/IHHOBaI_[I/IOHHaSI N MHBCCTULOHUOHHAA ACATCIIBHOCTh MPCAIPUATHUA.



MHBecTULIMOHHAS 1eATENbHOCTh NpeaAnpuaTus. Llenn nHBECTULIMOHHON AeSITeNbHOCTH, OOBEKTHI.
Metoauka pa3paOOTKM HHBECTHUIIMOHHOTO MpPOEKTa, ero peanusamnus. [lokazaTenu OIEHKH
MHBECTUIMOHHBIX IIPOEKTOB: CPOK OKYIAEMOCTH, YUCTasl TEKyLIasi CTOUMOCTb JJOXO/I0B, CTaBKa
JOXOJHOCTH TPOEKTa, MOAM(DUIMPOBAHHAS CTaBKa JAOXOAHOCTH IMPOEKTAa, BHYTPEHHSSI CTAaBKa
JNOXOMHOCTH TmpoekTa. OneHka >(QQPEKTUBHOCTH HMHBECTHIMOHHOTO TnipoekTa (1 ak.4.).
WHHOBalMOHHAs ACSTEIbHOCTD NpeaAnpusaTus (opranuzanun). [lonstue nHHoBanuu. BeHuypHbie
¢onapl. MHHOBAIMOHHOE NTpPEANPUHUMATENHCTBO. KoMmMMmepnuanuzanus HayYHO-TEXHHUYECKHX
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 curyannonHoit 3amaun (keiica) (1 ak.d.). BeImosHeHHE TECTOBBIX M MPAKTUUYECKHX
3amanuii o Tematuke Jekuu (0,5 ak.d.). 3aganue Juisi CaMOCTOSATEILHOM paboTHI.

2. Opranuzanus 6u3Hec-IpoIeccoB U GOPMUPOBAHUE CTPATETUH MPEATIPUITHS.

busnec-npoueccsl npeanpusatHs (opraHuzanyu). [IpUHOUIBI TOCTPOEHHS KapThl Ou3HEC-
IPOLIECCOB NPEANpUATHS. PEHH)KMHUPHUHT OW3HEC-TPOLECCOB: CYIIHOCTh, LIEIH, HMPUHIIUIHL,
meToabl. DaKTOpbl, HHCTPYMEHTHI, CTPYKTypa W dTambl mporecca penmxuauprara (1,5 ak.4.).
Crparerus nesSTENbHOCTH TPEANpHATUs (OopraHu3anuu). THUII cTpaTeruid, OCHOBHBIE YPOBHHU
pa3pabotku crparerud. PaKTOPbHI, ONPENENAIONIEe BBIOOP CTPATETUH NPEANPHUATHS. 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
CaMOCTOSITENILHOM paOOTHI.

3. Opranu3zanus yrnpasjieHHs U IUIAHUPOBAHUSI Ha IPEIIPUSITUH.

VYrpasienne mpennpusTHeM (OpraHW3aIfeil): OpraHW3allMOHHAs CTPYKTypa W MEXaHH3M
yIpaBIeHUS, YIpaBJIeHIeCKUue Kaaphl. [IpuHIUIBI U GOPMBI yIIpaBIeHUS MPEANPUITAEM Ha BCEX
ypoBHsX (1 ak.u.). [ImaHupoBaHvWe Ha TPENNPUITUU: BUIBI TIIAHUPOBAHUA (CTpaTerHyecKoe,
TeKyIlee, ONepaTUBHOE), 1IeTTH, MPUHIUIBI U METOABI. DTalbl CTPATETMYECKOTO MIIAHUPOBAHUA.
WucTpyMeHTBl cTpaTterudeckoro miaHupoBanus. [lokazarenn 3¢¢dEeKTUBHOCTH AESITETbHOCTH
npennpustus (opranuzanuu) (1,5 ax.4.). Pemenue cutyanmonHoi 3amaum (keiica) (1 ak.d4.).
BrimonHeHne TeCTOBBIX U MPAKTHYECKUX 3aJaHuil o TeMaTtuke jekiuu (0,5 ak.4.). 3aganue st
CaMOCTOSITENILHOM pabOTHI.

4, OpraHI/BauI/m,ee BHYTPCHHAA U BHCUIHAA CpCa.

Beenenue: Tennmennum paszButus OusHeca B coBpemeHHOW 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 (mpeanpustus). IloHsTue BHYTpeHHEH Cpeapl OpraHu3auuu (MPearnpHUsITHS).
KnroueBsie (akTopbl BHYTpeHHEH cpelibl (ITPOU3BOJCTBO, NEPCOHAN, OPTaHU3alMsl YIpaBIeHUS,
MapKeTHHI, KyJIbTypa W UMUK mpennpustus). [loHstue BHeWmHeN cpeapl oOpraHU3aluU
(mpeanpusitusi). KitoueBble (axTopsl BHEHIHEH cpeabl (MMOCTABIIMKH PECypCcOB, 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 curyanmonHoit 3amaum (keiica)(l ak.4.). BwImogHeHWE TECTOBBIX M TMPAKTUUYECKHX
3ananuit mo Tematuke gekun (0,5 ak.4.). 3aganue A1 CaMOCTOSTEIbHON paOoOTHI.

5. IIpou3BOCTBO HA MPEANPUATUH.

[TponykroBas nuHelKa npeanpusaTus (opranusanuu). IloHATHE )KM3HEHHOIO LMKIA MPOJYKTa,
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 MaTepUANIbHBIE PECYpPCHl MPEANPUATHs, 000POTHBIE CPEACTBA, TPYIOBBIE
pecypcel. MeToabl OLEHKH J(PQPEKTHBHOCTH IPOU3BOACTBEHHBIX PECYPCOB MPEANPHUATHS
(opranmzanuu) (0,5 ak.4.). OpraHuzainus MNPOU3BOJICTBA: IMPOU3BOJCTBEHHBIM IMIpoLecC U
OPUHLIMIIBI €r0 opraHu3anuu. Tumbl, (OpMBI U METOABl OpraHU3alUU IMPOU3BOJICTBA.
[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/laHui 1o Temartuke jgekuuu (0,5 ak.4.). 3aganue ans
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 npeanpusatus. OCHOBBI TEXHOJIOTUU
CCII. Merononoruss peanuszanuu CCII. Tlonarue crpaTernueckod KapTbl HPEINPUATHUS.
KiroueBwie mokasarenu 3dgpdexrtuBnoctu KPI(2 ak.u.). Yopasnenue nepcoHaniom. MoTuBamus
NepcoHasa: MPUHIMUIIBI U MeToAsl ynpasienus (0,5 ak.u.). PemeHue cuTyannmoHHOW 3amadu
(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 JI€ATeIbHOCTH NpeanpusTus (opraHusanuu). PUcK-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 ~ MEHEIKMEHT:  KOHIIENTyallbHble  OCHOBBL. ~ Mojenb  ynpaBieHUs
MPEANPUITHEM B KPOCCKYJIbTYpHOU cpene. [IpakTuku KpocCKyabTypHOTO B3auMozeicTBus (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. OUHAHCOBO-XO03MCTBEHHAS JEATEIBHOCTD MPEATPUATHS.

DUHAHCOBO-XO03HCTBEHHAs EATEIbHOCTh Npeanpuatus. OUHaHCOBBIE PECYPChl NMPEANIPUATHUS
(opranuzanumn): coOCTBeHHbIE U 3aeMHble. Kitaccudukanus 10X0/10B U pacxoa0B MPEANPUATHSI.
Cebecroumocts  mpoAykuuu. IlpuObuib  mpennpusaTus: CyHIHOCTb, (DYHKIUHM, BHIBL,
pactipenenenue. lleHooOpa3oBanue: 1enM, OIpeesieHHe CHOpoca, OLEHKa H3JepiKeK
NPOM3BOJICTBA, aHAJIM3 LIEH KOHKYPEHTOB, BHIOOp MeTona LeHooOpa3oBanus (1 ak.u.). OueHka



3O PEKTUBHOCTH XO3SMCTBEHHOW JAESITEIBHOCTH mpeanpusaTus. Breipabotka. TpymnoemMkocTs,
donnooTIaUa, (HOHIOEMKOCTDh, (POHIOBOOPYKEHHOCTh, 000PAaYNBAEMOCTh OOOPOTHBIX CPEJICTB,
MaTepHalOeMKOCTh, MaTepuallooTAa4da. PeHTabenbHOCTh MPOU3BOACTBA, MPOAAXK, UMYIIECTBA,
coOcTBeHHOro Kanurtaia. Kpurtepuu ¢uHaHcoBOoro cocrosHus npeanpustus. llokazarenun
(MHAHCOBOTO COCTOSHUSL TPENNPUATHS: TOKa3aTeNu IJIaTeXKEeCIIOCOOHOCTH, (HHAHCOBOM
YCTOHYMBOCTH, JIEJIOBOM aKTUBHOCTH, peHTa0enIbHOCTU. PacueT n ananu3 nokasareneii (1,5 ak.4.).
Pemienne cutyanuronnoi 3amaum (keiica) (1 ax.4.). BeimojiHeHHE TECTOBBIX U MPAKTUYECKHUX
3ananuii mo Tematuke Jekiun (0,5 ak.4.). 3aganue i1 CaMOCTOSITEIIbHON paOOTHI.



