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AHHOTAIUM K Pa00YUM NMPOrpaMMaM U CIUTLINH.

AHaJINTHYECKAS TeOMeTPUs

Heab AMCHUNIMHBI:

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

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

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

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

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

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE (MOAYJIIO)

B pe3ynbrare ocBOCHUS AUCITUTUTHHBI 00YYaIONIINECcs JOJKHBI

3HATh:

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

- TOTIIOJIOTUYECKHE CBOMCTBA ABYMEPHBIX IIOBEPXHOCTEH, TEOPEMBI KIacCU(PUKAIIMN KOMITAKTHBIX
JIBYMEPHBIX ITOBEPXHOCTEH;

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

- ONpeAeNIeHuE KPUBHU3HBI M KPYUYEHUs, TEOPEMY O BOCCTAHOBJIECHHHM KPHBON IO KPUBHU3HE U
KPYYEHHUIO; OCHOBBI TEOPUM ITOBEPXHOCTEW, OMPEAECICHUE W CBOWCTBA IEPBOM M BTOPOU
KBaJPaTUYHBIX (DOPM MOBEPXHOCTH, TeOpeMy MeHbe, OlpeIe/IeHHE TJIaBHBIX KPUBU3H U TJIaBHBIX
HarpaBieHu#, hopmyrny Ditnepa;

- OIPCACIICHUC KOBAPUAHTHBIX NPOU3BOJHBIX, IMPAaBUJIa BBIYUCIICHUA CHUMBOJIOB KpI/ICTO(I)(I)CJI}I,
YpaBHCHUS MApaJlJICJIbHOIO NMEPCHOCA U IT'COACINIYCCKUX Ha ITOBECPXHOCTAX;

- OCHOBBI c(hepuueckoil reomeTpun 1 reomeTpun Jlo6aueBckoro, TeOpeMbl CHHYCOB, KOCHHYCOB,
(bOpMYIIBI ISl CyMMBI YTJIOB TPEYTOJIbHUKA Ha cdepe u mockocTu JIoGaueBcKoro.



yMeThb:

- BBIYHCIISITh MHBAPUAHTHI TPadoB, ONPENEIATh TONOJIOITHYECKUI THIT IByMEPHOM 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 KCCJICIOBATh T'COJE3NYCCKHE, pEIllaTh I'€OMETPUYECKHE 3aaadud Ha cdepe u
iockocty JIobaueBCKoro.

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

- 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 reomerpum JloGaueBckoro. ['eome3mueckue, W30METPUH, OKPYKHOCTH,
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 pa004YuM NPOrpaMMam I CIUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

AHaJIUTHYECKA MEXaHHKA

Heab AMCHUNIMHBI:

- OCBOCHHC CTYACHTaMH OCHOB aHAJTUTHUYECKON MEXaHUKH.

3agauu AMCHUINJINHBIL:

- (opmupoBaHue 0a30BBIX 3HAHWKH B OOJACTH AHATMTUYECKONH MEXaHWKH KakK IAMCIUIUINHBI,
UHTETpUpPYIOIeH 00medru3nIecKyo 1 MaTeMaTHIECKYIO TIOATOTOBKY CTY/ICHTOB;

- OBJIaAICHUC OCHOBHBIMH MCTOAAMH, IO3BOJIAOIIHMMU PpCHIATH YPAaBHCHUMA aHAIIMTUYECKOM
MCXAaHUKHU; pCIICHUC 3a/la4, OXBATbIBAOIIUX OCHOBHBLIC ITPUJIOKCHU A aHAJIMTUYECKOM MEXaHUKH.

Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- OCHOBBI JIArPAHKEBOW MEXAHHKHU;

- TCOPECTHUYCCKUC OCHOBBI JUHAMUKHU KOHCCPBATHUBHBLIX W JAJUCCUIIATHUBHBIX CUCTEM BOJIM3HU
paBHOBECHUA,

- TEOPETUYECKHE OCHOBBI JMHAMUKH TBEPAOIO TEJA;
- IPUHIIUIT HAUMEHBIIETO IEHCTBUS M OCHOBBI TAMUIIBTOHOBOM MEXaHUKU;
- METOJ] KAHOHMUYECKUX NpeoOpa3oBaHuil u anmapar ckobok Ilyaccona;

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

- METO NCPEMCHHBIX Z[eﬁCTBHe'YFOJI.

yMeTh:

- (I)OpMy.TII/IpOBaTB YpaBHCHUA Harpacha B O606H.ICHHBIX KOOpAUHAaTax, HAaXOAUTb HWHTCIPAJIbI
ABWIKCHUSA U C UX MOMOIIBIO PCIIATh YPABHCHUS JIBUKCHUA,

- BBIYUCIIATH IIEPUO] CbI/IHI/ITHOFO JABUXXCHUSA,

- BBIYUCIIATHh CCUCHUEC PACCEAHUA B JaHHOM LHCHTPAJIbHOM I10JIC;



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

- BBIYUCIIATh MOMCHTEI HHCPLIUH TBCPAOTO TCJIA,

- TEPEeXOAUTh OT JIarpaHkMaHa K TaMIJIBTOHHAHY W HA00OpPOT C IOMOIIBI0 MPeoOpa3oBaHUs
Jlexxanpa;

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

- pa3zenaTh IepeMeHHble B ypaBHeHUM [aMmibToHa-SIkoOM M pemath ¢ MOMOLIBIO METOJa
["amunpTOHA-KOOM KAHOHMUYECKNE YPAaBHEHUS JIBU)KEHUS;

- IEPCXOAUTh K ICPEMCHHBIM HCﬁCTBHG-erH;

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

BJIa/1eTh:
- OCHOBHBIMHU METOJIaMH aHAJIMTUUYCEKON MexaHuku — MeToaamu Jlarpamka [ u Il pona;
- METOJJaMU UHTETPUPOBAHUS YPABHEHUHN JBUIKEHUS, TPUHITUIIOM HAMMEHBIIETO JEHCTBUS,

- MCTOJOM KAaHOHHYCCKHX ypaBHeHI/Iﬁ raMI/IJ'ILTOHa, arapaTomMm CKOOOK HyaCCOHa, MCTOAOM
I'amunsToHa-SIKOOH 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.

VpaBHenue ['amunbroHa-fAko6u. Mertox I'amunbroHa-SKOOM peleHUS 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 Moneptron-Jlarpanxa. OnNTHKO-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.
WurerpanbHble KpUBbIC ypaBHeHHH [amMuiabTOHAa Kak JHMHUM portopa (opmbl pdq-Hdt.
Nurterpansubie uuBapuanthl [lyankape u [lyankape-Kaprana.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

AHIIHACKUN SA3BIK IS MPO(decCHOHAIBHBIX HeJieil

Heab AMCHUNIMHBI:

@opMHUpPOBaHUE M PA3BUTHE COIMAIBHBIX, IEIOBBIX, MEXKKYIbTYPHBIX H TMPO(ecCHOHAIBHO-
OpPUEHTHPOBAHHBIX KOMMYHHMKATHBHBIX KOMIICTEHIMH IO OOIIEeBPONEHCKON IIKane ypoBHEH
BJIQJICHUSI THOCTPAHHBIMHU SI3bIKaMU JUUIS pELICHUSI KOMMYHHUKAaTUBHBIX 33/1a4 B COLIMOKYJIBTYPHOM,
aKaJleMMYEeCcKoil U NpodeccHoHaNbHO-IEI0BONH cepax AEATEIBHOCTH, a TAKXKE Ul Pa3BUTHS
po(heCcCHOHANIBHBIX U JINYHOCTHBIX Ka4ECTB BBHITYCKHUKOB OaKajiaBpuara.

3agauu AMCHUIINHBIL:

CdopmupoBaTh  COCOOHOCTH ~ OOYYAOIIEroCsS  S3BIKOBBIMH  CPEJICTBAMU  DEIIaTh
KOMMYHUKATHBHBIC 3ala4U B PA3JIMYHBIX CUTyalIUAX MCKKYJIBTYPHOI'O O6HICHI/I$I, OCYHICCTBJIATDH
MEXITMYHOCTHOE U PO eCcCHOHATbHOE O0IIEHNE Ha HHOCTPAHHOM SI3bIKE C YIETOM 0COOCHHOCTEH
KYJbTYpbl M3y4aeMOro 53bIKa, a TAK)KE€ YMEHHE IPEOJ0JCBATh MEKKYJIbTYpPHBIC Pa3JIndus B
CUTYallMsSX B CUTyalHUsX OOHICOBITOBOTO, COIMAIBHOTO M MpodeccuoHanbHOro odmienus. s
JOCTYDKEHUSI TeJIeH W 3aJad OCBOCHUS JUCIMIUIMHBI, OOY4YarolIuecs OJDKHBI OBJIAJICTh
WHOSI3BIYHOM 001IenpodeccnoHaIbHON KOMMYHUKATHBHOM KOMITETEHITUEH, BKIIOYAIOIIeH B ce0sl:

JIMHTBUCTHYECKYIO KOMIIETEHIINIO: CIIOCOOHOCTh B COOTBETCTBUU C HOPMaMU U3Y4aeMOT0 S3bIKa
IPAaBUJIBHO KOHCTPYUPOBATh IPaMMaTH4YeCKHe (POPMBbI U CUHTAKCUYECKHE TOCTPOCHHUSI.

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

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

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

I[I/ICKprI/IBHy'I-O KOMIICTCHIIUIO (CHOCO6HOCTB INOHATE M JOCTHYb CBA3HOCTU OTACIIBHBIX
BBICKQ3bIBAHUM B 3HAYMMBIX KOMMYHUKATHBHBIX MO,I[CJ'I}IX)

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

HpCI[MCTHYIO KOMIICTCHIIUIO: 3HAHUC HpeHMCTHOﬁ HH(bOpMaHHH I[IpU OpraHru3anuun COOCTBEHHOTrO
BBICKA3bIBAHUS UJIW ITIOHUMAHUS BBICKA3bIBAHUA APYTUX JIoJIeH.



[Iparmatrdeckyr0o  KOMIETEHIIMIO: yMEHHWe BbIOMpaTh  HambOosee A(PPeKTHBHBIN U
1enecooOpas3Hblii croco0 BBIPAKEHUS MBICIH B 3aBUCHUMOCTH OT YCJIOBUH KOMMYHUKAaTHBHOI'O
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 aHIJIUICKOM SI3bIKE;

- OCHOBHBIE (DOHETHYECKHE, JIEKCHYECKUE W TpPaMMaTHYCCKHUE SBICHHUS € 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 IOBCEIHEBHOM, aKaJEeMHYECKOH, HAay4dHOM,
JIEJIOBOM 1 npodeccroHabHON KOMMYHHUKAITUH;

- MCXKKYJIBTYPHBIC pPa3jinius, KYJIbTYPHBIC TpaaAulluhd W pCaliiu, A3bIKOBBIC HOPMBIL,
COHOKYJIbTYPHBIC 0COOEHHOCTHU MMOBCACHUS U pCUCBOI'0 3TUKCTA CTPAHBI NU3Yy1dCMOI'0O A3bIKa IIPU
YCTHOﬁ 1 THUCHEMEHHON MEKIIMYHOCTHOM KOMMYHHKAIIUU, MCKKYJIbTYPHOM O6H_IGHI/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 M IMCBMEHHOM PE4H, IPUHIIUIIBI
OHMMAaHNS KOMMYHMKaTUBHBIX HAMEPEHUI COOECEITHUKOB;

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

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

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

- PUTOPHUYCCKUC TPHUEMBI, UCITIOJIB3YEMbBIC B PA3JIMYHBIX BUAAaX KOMMYHUKATHBHBIX CHTyaHHﬁ;

- BUABl U OCOOCHHOCTH NMUCBMEHHBIX TEKCTOB M YCTHBIX BBICTYIUIEHHH, 00lllee cojaepKaHHe
CJIOKHBIX TEKCTOB Ha aOCTpakTHbIE U KOHKPETHbIE TEMbl, OCOOCHHOCTH MHOSI3bIUHBIX TEKCTOB,
YHUBEpPCAIbHBIE 3aKOHOMEPHOCTH CTPYKTYPHOW OpraHM3allMd TEKCTa, B TOM YHCIIE
Y3KOCIIEIMAJIBHBIX TEKCTOB;

- [IpaBujia UCIOJB30BAHUSA PA3JINYHBIX TCXHUYCCKHUX CPCACTB C LCJIbKO ITOHWCKAa U HU3BJICYCHUA
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 JIOCTHKEHUS, OTKPBITUS, COOBITHS M3 OOJACTH HCTOPUU, KYJIbTYpbI, 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



- CTaHJApTHBIE THUIBl KOMMYHUKAaTHUBHBIX 3ajlay, LEIW M 33Ja4d JAEJOBBIX IE€PErOBOPOB,
COLMOKYJIbTYpPHBIE OCOOCHHOCTHM BEACHHUS JEJOBBIX IEPEroBOPOB, KOMMYHHUKAaTHBHO-
parMaTu4eckre 1 )KaHPOBBIE OCOOCHHOCTH NIEPErOBOPOB;

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

- 0a30BYIO JIGKCHKY M TEPMHHOJIOTHIO I aKaJeMHUYCCKOro, Hay4YHOro M IPOo(hecCHOHATBLHOTO
oO01eHus.

yMeThb:

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

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

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

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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

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

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

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

BJAaJ€Th:

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



- pa3IMYHBIMH KOMMYHUKATHBHBIMU CTPATCTHSIMU: YUCOHBIMHU CTPATETHsAMH JJISI OpraHU3alUuH
CBOCH y4eOHO e TEIIbHOCTH;

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

- CTpaTCrusMu BOCIIPUATHA, aHAIN3a, CO3JJaHNUA YCTHBIX U IMCbMCHHBIX TCKCTOB PA3HBIX TUIIOB,

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

- pa3HBIMU IIPUEMAaMHU 3aIIOMUHAHUA U CTPYKTYPUPOBAHUA yCBAaUBAEMOI'0O MaTepuaa,;

- HaBBIKaMU 3(PPEKTUBHOTO B3aUMOICHCTBUS C JPYTUMH YIaCTHUKAMH KOMMYHHUKAIIIH;

- IPE3CHTAL[HOHHBIMHU TEXHOJIOTUSAMHU JUIsl COOOIECHHS HH(POPMALINH;

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

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

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

- HaBBIKAMHU aHHOTHPOBAHHUS U pedepUpOBaHUS OPUTHHAIHHBIX HAYYHO-ITYOIUITUCTHICCKIX
craTem;

- IpueMaMu OLCHKHU N CaMOOHLCHKH PE3YJIIbTATOB ACATCIBHOCTU IO H3YUYCHUIO MHOCTPAHHOTO
SA3bIKa

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

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

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

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

- nmpueMamMu NyOIMYHOM pedyd U JAEJO0BOro U NMPO(ECCHOHATBHOIO TUCKypCa 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! - 6poHMpOBaHUE, 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 (PU3MUYECKOM MUPE; COCTAaBJIATH ONMUCATENbHBIE 3CCE, ICCe-
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 IONYJIIpU3aTopax, He ABIAIOIMXCA yuyeHbIMU. «[lomymnsapusanus Hayku -
MOCTHK OT «aKaJIeMU3Ma» K KaKJI0MY 4el0BeKy». HaydyHO-TIOMy I ipHBINA CTHIIb.

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-pacCykacHue 1o teme «llomynsapusanus HAyKu - 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 HAyyHOU JiuTepaTyphl. JKaHp mpecc-penusa u
Hay4YHO-HOBOCTHOTO oT4eTa. JKaHp Te31coB Ha KOH(EPEHINIO U TI0KIa10B B COOPHUKH.

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

JieNaTh COOOIIEHMsI B JKaHpEe Ipecc-pelin3a M HAay4HO-HOBOCTHOTO OTYETa; paccyXaaTrb O
THOPUIHOM TPUPOJIEC 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 OTKPBITHUAX; COCTABJIATH OIIMCATCIIBHBIC 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-paccykaeHne 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,
rpammaruka QyHKIud uHGUHHTHBA, cyhdukcel —able, -ible B 06pa3oBanuu npuiarareabHbIX;
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 1O CTaThsIM W3 HAYYHO-TIOMYJISIPHBIX JKYPHAJIOB;
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 pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Be3onacHoCTb KHU3HEEATEIbHOCTH

Heab AMCHUNIMHBI:

- (opMHpOBaHHE y CTYACHTOB OOIIEKYJIBTYPHBIX M OOIIENPO(PECCHOHATBHBIX HHTErPAbHBIX
KOMIIETEHIIM ¥ KOHKPETHBIX 3HAHMHA YMEHM U HaBBIKOB B cdepe 0e30macHOoCTH
KHU3HEIEATEIILHOCTH, BKIIFOYAsi, BOIIPOCHI 0€301TaCHOTO B3aMMOACHUCTBUS YEIOBEKa C MPUPOTHOM
U TEXHOTEHHOW cpenoil OOMTaHWs W BOMPOCHI 3alIMTHI YEJIOBEKa OT HETaTUBHBIX (PAKTOPOB
YPE3BBIYANHBIX CUTYAIUH.

3agauu AMCHUIINHBIL:

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

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

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

- OCBOCHHUC CTYACHTaMU 0a30BBIX 3HAHUM B 00JIACTH (I)I/ISI/I‘-ICCKOFO 3A0POBbA U 3[JO0POBbIA MO3rI'a,

- pa3BUTHE Yy CTYIEHTOB IIPEJICTaBICHUM O CBSA3SIX M BO3MOXKHOCTSIX HCIIOJIb30BaHUS
TYMaHUTapHbIX, COLIMAJbHBIX, JKOHOMUYECKMX U €CTECTBEHHOHAYYHbIX, KaYECTBEHHBIX U
KOJIMYECTBEHHBIX MOJX0/10B U METOJIOB IIPU aHAJIU3€ U pelieHnu 3a1a4 oodecrnieueHus: b1,

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

- ¢hopMUpPOBaHUE Y CTYACHTOB MPEACTABICHUI O 3HAYMMOCTU JTUYHON XKU3HEHHOW TMO3UIIMU H
WHAVBUAYAIbHOTO TOBEICHHS JUig OOECHeueHUs WHIWBUAYadbHOW ¥  KOJUIEKTUBHOMN
0e30macHOCTH, B TOM 4YHCIE i oOecredeHus Oe30MacHOCTH COIMyMa, BKIIOYAs TakKoM
AKTyaJIbHBIN ACIEKT, KaK POTUBOACHCTBUE KOPPYIILIUN, TEPPOPUIMY U IKCTPEMU3MY.

IlepeyeHb MuIaHUPYEMBbIX Pe3yJIbTATOB 00YUYECHHUS 110 AUCHMILIMHE (MOLYJIIO)
B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYatoNIecs JOKHBI
3HATh:

- TICUXOJIOTHYECKHE OCHOBBI OOecIriedeHus: O€30MacCHOCTH KHU3HEIeATeIbHOCTH, BKIIIOYAIOIue B
ce0si paboTy C MCUXOJOTMYECKHMMHU YIpO3aMH, CTPECCOBBIMH COCTOSHUSIMH U TIOCTPOEHUIO
0e301acHON KOMMYHHUKALIUHU C COLIMYMOM;



- KJIFOUYEBBIE aCMEKThI 310pOBOr0 00pa3a KU3HH, IOHATHSA O CUCTEMaxX OpraHUu3Ma M CIIoco0ax Mx
YKpEIUICHUS U Pa3BUTHS;

- TPaBOBBIE W SKOHOMHUYECKHE TIOHATHA OOecredeHus: Oe30MacHOCTH IKU3HEACATEIbHOCTH
rpaxxaal Poccuiickoit denepanuu, B TOM 4YUCIE TOCYAAPCTBEHHOW MOJOJIEKHOM IOJUTUKU U
IIPaBOBBIX OTHOIIEHUH B 00JaCTH HAYKU M BHICOKUX TEXHOJIOTUH;

- TOCYZJapCTBEHHYIO MOJIUTUKY, TOCYJaPCTBEHHBIE CTPYKTYPhI M CUCTEMY MEPOIIPUATHI B 00J1aCTH
oOecrieueHrs 0€30MaCHOCTH KHU3HEAESTEIbHOCTH, NpaBHJa IIOBEIEHUS B YpPE3BBIUANHBIX
CUTyallMsX M OKa3aHMs MEPBOM MOMOIIM MPU HECUACTHBIX CIydasiX, aBapUsiX, Ype3BbIYAITHBIX
CUTYyaIUSX U TEPPOPUCTUUYECKUX AKTaAX;

- OCHOBHBIC TIOJOXEHHUs OOImEBOMHCKHX YycTaBoB BC P®; opranmzanuio BHYTPEHHETO
pacnopsiika B OAPa3AeICHNUH;

- O6H_II/IG CBCACHUA O AACPHOM, XHUMHYCCKOM H OHOJIOTUYECKOM OpyXuu, Cpe€acrBax €ro
IMPUMCHCHMUA,

- IpaBuJjia IMOBCACHHA H MCPLI HpO(i)I/IJIaKTI/IKI/I B YCIIOBHAX 3apaXCHUA PAAVMOAKTUBHBIMU,
OTpPaBJIAIOIIMMU BEIICCTBAMU U 6aKT€pI/IaJII)HI)IMI/I CpcacTBaMu;

- Ha3HAYCHHUEC, HOMCHKJIATYPY U YCJIOBHBIC 3HAKU TOl'IOl"pa(bI/ILIGCKI/IX KapT; OCHOBHBIC CII0COOBI U
cpeacTBa OKa3aHus HepBOﬁ MGHHHHHCKOﬁ IIOMOIIH IIPpHU PAHCHHAX U TpaBMaX.

yMeThb:

- CaMOCTOATCIbHO OLCHHMBATDH COOCTBEHHOE TICHXOJIOTHYECKOE COCTOSAHHUC, JHAIHOCTUPOBATb
KOTHUTUBHBIC HCKAXKCHUA U CTPCCCOBLIC COCTOAHUA, BBIpa6aTLIBaTL KOIIMHI'OBBIC CTPATCI'HU,

- OCO3HAHHO IMOAXOAUTH K BOIIPOCAM MHAUBHUAYAJIbHOI'O 310POBOI0 o6pa3a JKU3HH, IPOAYMBIBATh
0Oe30macHbIC HHAWBHUAYAJIbHBIC TDECHUPOBOYHBIC PEKHUMBI U pallUOHBI ITUTAHUA,

- aHAJIM3UPOBATH COIMOIKOHOMHYECKHE MPOIECChl C TOYKH 3PEHUS TpaB U OOS3aHHOCTEH
rpaxknanuHa PO u crynenra BY 3a;

- IPUHUMAaTh 0OOCHOBAHHbIE YIIPABJIEHYECKUE U OPraHU3alMOHHbIE PELICHHS U COBEPIIATh UHbIE
JEHCTBUS B TOYHOM COOTBETCTBHUM C 3aKOHOM, B TOM 4HcCIe, B cdepe NpOTHUBOAEHCTBUS
KOPPYILHH, TPOTUBOJIECHCTBHS TEPPOPU3MY U IKCTPEMU3MY.

- IPaBUJIbBHO IIPUMCHATDH U BBIIIOJIHATD IMOJIOKCHUA O6IJ.I€BOI/IHCI(I/IX YCTaBOB BC PCD,

- BBIIIOJIHATH MEPONPUSITUS PAIMALIMOHHOMN, XUMUYECKON U OMOJIOrMYECKOM 3aIIUTHI.

BJAACTh:

- IPUHIMIIAMH 1 OCHOBHBIMHU HaBBIKAMH ITOCTPOEHUS TICUXOJIOTMYECKOM 0€30MacHOCTH, BEACHHUS
0e30MacHON MEKIMYHOCTHON KOMMYHUKAIIUU, PACTIO3HABAHUS COLIMAJIbHBIX MAaHUIYJISIIHII;

- CUCTCMHBIM IIOJAXO0J0M K (bOpMHpOBaHI/IIO ACIICKTOB 3J0pOBOTO 06pa3a KHU3HH,

- TIPaBOBBIMH OCHOBaMU MHGOPMAIMOHHON 0€30MacHOCTH U 0€30MacHOCTH MHTEIUICKTYaIbHO-
MPaBOBBIX OTHOUIEHUI;



- HaBbBIKaMWU IIPHUHATHA OCO3HAHHBIX 3KOHOMHUYCCKHX pCIHeHHfl, crocodamu COXpaHCHHUA H
TpaMOTHOT'O UCIIOJIL30BAHUA KallUTAajla,

- IPUHIIUIIAMHA U OCHOBHBIMH HAaBBIKAMH O€30TIACHOTO MTOBE/ICHUS B OBITY H NP OCYIIESCTBICHUH
npo(eCcCHOHANBHOM  JIEATEIIBHOCTH, B YACTHOCTH, TPU HECYACTHBIX CIIyYasX, aBapusXx,
Ype3BhIYAITHBIX CUTYAIUSIX, KOPPYIIIMOHHBIX HAPYIIECHUSX U TEPPOPUCTUYECKUX AKTAX.

- HaBbIKaMU IIPUMCHCHUA HHAUWBHUAYAJIbHBIX CPEACTB PXb 3alllUThI,

- HaBbIKaMH IPUMCHCHUA HWHAWBUAYAJIBHBIX CPCICTB MCIII/IL[I/IHCKOI;'I 3alUThl U MOAPYYHBIX
CpCACTB JId OKa3aHUsA HepBOﬁ MCHHHHHCKOﬁ IMOMOIIH ITPU paHCHHUAX U TpaBMaXx.

Tembl U pa3aeibl Kypcea:
1. Beenenue B 0€30aCHOCTD KU3HENEATETHbHOCTH

OOme TepMUHBI 0E30MACHOCTH >KM3HEIEATEIbHOCTH. be30macHOCTh KHU3HEACATEIPHOCTH B
KOMILJIEKCE: TCUXOJIOTHYECKH, (PU3MOIOTHYSCKUN, MPaBOBOM, SKOHOMHYECKHUN M COIMAJIbHBIN
acnektel. Ilomutuka M®OTHU B obmactu obecrnedyeHHsT O€30IMACHOCTH IKU3HENESTEIHHOCTH
CTYIEHTOB U coTpynHukoB. CtTpykrypa opraHoB ynpasieHus MOPTU, ux dyHkuuun u
MTOJTHOMOYHS.

2. 1o6po nosxanoBaTh Ha PuU3TEX

Ucrtopuss cranoBiennss MOTU kak Beayniero TexHudeckoro uHcrtutyra Poccun. Otibl-
ocHoBatenu du3rexa, pa3BuTHe 0a30BbIX Kadeap, TOTUTHKA PEKTOPOB HHCTUTYTAa. OCOOEHHOCTH
cuctembl Ou3TEXa KaK KIHYEBOr0 acleKkTa KoMmiuiekca oopa3zoBanus u Hayku B MOTU.

3. Ilcuxonoruyeckue yrposbl

[ToHsATHE TIICUXOJOTHMYECKONH O€30macHOCTH. THIONOTHS IICUXOJIOTHYECKUX yrpos. erosbl
06HICHCI/IXOJIOFI/I‘ICCKOI>'I IIpUpOABbI. KorautusHblie ommOku. OmuOKy BHUMaHUS U HCBHHUMAaHUS:
AOPOKHO-TPAHCIIOPTHBIC MMpouCIeCTBUA, aBI/IaKaTaCTpO(I)BI, IMIOCTaHOBKa JHuartosa B
KJIIMHUYECKOU ITPAKTHUKE, YJIIMYHBIC KpPaXH. OmuOKU MaMsTH: JIOXKHBIS CBUICTCIILCTBA B CYJC,
JIOKHBIC BOCIIOMHWHAaHUA. OmuOku MBIIIJICHUA IMPpOLECCChI MMPUHATHA peI_HeHI/Iﬁ B
CyAOoIIpoOu3BOACTBE. DeHOMEH  JIOXKHBIX Koppenﬂunﬁ. CaMOC6LIBaIOH_II/IeCH IpopoUcCTBAa.
MeTaKkOrHUTUBHBIC OIMHOKU: np06neMa OIICHKH COOCTBEHHOTO U qyxKoro npo@eccpIOHaana.
I/IHI[I/IBI/II[yaJ'IBHBIe KOIHUTHUBHBIC HCKaAXCHHA W HUX CBA3b C O6IJ.II/IM IMCUXOJIOTHYCCKHUM
6J'Ial"OHOJ'Iqu/ICM JIMYHOCTH. HpI/IeMI)I N TCXHHUKHU JJIA CaMOHa6J'IIO)1€HI/I$[ n U3MCHCHUA
COOCTBEHHBIX aBTOMATHYECKUX OIIMOOYHEIX CY)KHGHHﬁ.

4. ConaibHbIE MEXAHU3MBI TICUXOJIOTUYECKON 0E30IaCHOCTH

ConuanbHoe OKpY)KEHHE KaK MOJEepaTop Ncuxonorunueckoil 6ezomacHoctu. CouuanbHasl CeTh,
colManbHas TOJAEpXKKA. BiusHHe CONMATBFHOW TMOANEPKKH Ha TICUXUYECKOE 3I0POBBE.
VICTOYHUKH ¥ BO3MOXKHOCTH TIONYYEHHUS COIMAIBHON M TICHXOJOTHYECKON TMOJICPKKU B
o0pa3oBaTeNbHBIX M MYHHUIMMANBHBIX cucTeMax. CoruanbHas ¢acuiuTanus U COIMaTbHas
neHocts. [IpoconmanpHoe moBeaeHne. OOMECTBEHHAs W BOJIOHTEPCKAsl JIEATEIBHOCTh, Kak
croco0 caMopeann3aluy 1 KOMITCHCAIIHH.

5. KimroueBble acieKThI 310pOBOT0 00pa3a Ku3HU. OCHOBHBIE MOHATHUS O CUCTEMaX OpraHU3Ma.



Konuenmus 310poBoro oopasa xku3HU - 0a3oBasg TepMUHOIOTUs. OCHOBHBIE CUCTEMBI OPraHOB
yejoBeKa (KpaTkoe omucaHue W (DYHKIMM) - MUIIEBApUTENbHAs, JAbIXaTelbHas, CepJeYHO-
COCYIIUCTasA, SHJOKPUHHASA CHCTEMa, UMMYHHasl CUCTeMa, HEpBHas, MOJIOBas, JuUMdaTudeckas,
OTIOPHO-JIBUTATENIbHAS, IOKPOBHAs, KPOBEHOCHAs, CHCTEMa BBIACICHUS, (DYHKIMOHAIbHAS
cucrema. [laryOHble MPUBBIYKK (KypeHHE, AJIKOTO0JIb, HAPKOTUKH) - MIPUYUHBI, MPO(PUIAKTHKA,
YpOBEHb NaryOHOrO BO3JEHCTBHA Ha 30POBbE M KAa4eCTBO JKM3HM HHAWBUAYyMa. DakTophl
BIIMSHUS BpeaHbIX BemecTs Ha JJHK.

6. JInynag rurrueHa 4yejioBeka

[TonsiTue nMYHONM M OOLIECTBEHHOW TIUrueHbl. OCHOBHBIE pa3/eibl JMYHOM TUIMEHBI:
TUTHEHNYECKOE COJIep KaHue Tela (KOKH, BOJIOC, TTOJIOCTH PTa, OPraHOB CIIyXa, 3pEHMUsI, [TOJIOBBIX
OpraHoOB), THTMEHA MHIUBUAYAJbHOIO MUTAHMS, TUTHEHA OJCSKIBl U 0O0YBH, TMUTHEHA KUIUIIA.
['MrueHnveckre MPUHIMITBI 1 METOIMKH TOBBIIICHHS 00IIel HecTIeM(PHIECKON pe3UCTEHTHOCTH
opranm3ma. JluuHas rurheHa B Tepuoa WHQPEKIMOHHBIX 3a0ojieBaHUM. Pe3ncTeHTHOCTh K
AHTUMHUKPOOHBIM TIperapaTam.

7. O6meBonHcKue yctaBbl Boopyxennsix Cui Poccuiickoit @enepanuu
CrtpykTypa, TpeOOBaHUS M OCHOBHOE COJIEp)KaHUE OOIIEBOMHCKHUX YCTABOB.

[IpaBa BoenHocuyxammx. OOmMEe O005S3aHHOCTH BOEHHOCHIYXKAIMX. BOWHCKHE 3BaHUS.
EI[I/IHOHaLIaJII/Ie. Havansnukn u IIOAYNHCHHBIC. CTapHII/Ie 1 MJ1aguiue.

Pa3memienue BoeHHOCTyxamux. Pacnpenenenue BpeMeHH U BHYTpeHHUI nopsaok. CyTO4HBII
HapsIT POTHI, €ro MpeHa3HadeHne, cocTaB. JIHeBaNbHBIN, NeXKypHBIH 10 poTe. PazBoa cyrouHoro
Hapsa.

OO0mue nosoxkeHus: Y cTaBa TapHU30HHOM U KapaysbHOU ciy>kObl. O0s13aHHOCTH Pa3BOJIAIIETO,
4acoBOTO.

8. OCHOBBI TAKTHKHU OOIIEBONCKOBBIX MOIpa3aeieHui

Boopyxennbie Cunbl Poccuiickoit denepannu, ux coctaB M 3afaud. TaKTHKO-TEXHUYECKHE
xapakrepuctuku (TTX) ocHOBHBIX 00pa31ioB BoopyxkeHus u TexHuku BC PO.

OCHOBBI 00LIEBOUCKOBOro 0041.
OCHOBBI HH)XEHEPHOTO 00ECTICUCHHS.

Opranu3zanys BOMHCKUX YacTel W MOJpa3fesIeHH, BOOPYXEHHE, 00€Basi TEXHUKA BEPOSTHOTO
MIPOTUBHHKA.

9. PaI[I/IaI_[I/IOHHaH, XUMHUECKas U OMOJIOTHYecKast 3almuTa

SAnepnoe opyxue. Cpencrsa ero npuMmenenus. [lopaxaromue ¢pakTopsl si1€pHOTO B3pbIBa U HX
BO3/ICHTBHE Ha OPraHU3M YeJIOBEKa, BOOPYKEHHE, TEXHUKY U (POPTU(PUKAIIMOHHBIE COOPYKEHUSI.
Xumunueckoe opyxue. Otpapisomue BeuiectBa (OB), ux HazHaueHue, kiaccupukanus u
BO3JICHCTBUE HA OpraHU3M 4esoBeka. buonornueckoe opyxue. OCHOBHBIE BUbI U MOPAXKAIOLIEE
nercreue. CpelicTBa IPUMEHEHHS], BHEIIIHUE PU3HAKH IPUMEHEHHS.

Llens, 3apaun u mepornpustus PXb 3ammutel. Meponpusatus cnenuaibHoi 00paboTKU: Aera3anus,
Jie3aKTUBAIMS, e3UH(EKIHs, caHuTapHast 00padoTka. Llenu u nopsaoK mpoBeAeHUsT YaCTUYHOM
U TOJHOU crenuanbHoi 00paboTkuio. TexHuyeckue cpencTBa W NMPHOOPHI pagMallMOHHOM,
XUMHUYECKON M OMOJIOrMYEeCKOM 3aIUTHI.



CpencrBa MHAVMBUIYATIbHOM 3alUTHI U MOPSAIOK MX MCHOJIb30BaHUA. [lonronka m TexHuueckas
MPOBEPKA CPEJICTB UHIUBUAYATHLHOMN 3alIUTHI.

10. OCHOBBI MEIULIMHCKOTO 00ECIIeYEeHUS

MenunuHckoe oOecrieueHrne KaK BHJ BCECTOPOHHEro obOecriedueHHs BOWCK. OOs3aHHOCTH W
OCHAIIICHHE JTOJDKHOCTHBIX JIMI] MEIMIIMHCKON CIIY>)KOBbI TaKTHUYECKOro 3BeHa B 0Ooro. OoOmue
mpaBuJjIa OKa3aHUsl CaMOITOMOIIM M B3aumonomoiy. [lepBas momoIs npu paHEHUSIX U TpaBMax.
[lepBas momoIIp TpPH TOPAKEHWHU OTPABISAIONIMMH BEIIECTBAMH, OaKTEPHUOJIOTHICCKUMU
cpenctBamu. CoaeprkaHue MEPONPUITHS TOBpAYCOHOM TOMOIIIH.

11. Bbe3omacHOCTL, COLMANBLHON MOJIONEKHOM AaKTUBHOCTH. bEe30IIacHOCTL B3aMMOIEHCTBHUS C
OopraHaMu rocyzapcTBeHHoM Biactu. [IpoTuBoaeiicTBue KOppynuuu

MosoaexxHasi TIOJIMTHKA TOCYJAapcTBa. 3aKOHHBIE M HE3aKOHHBIE (OPMBI  MOJIOACIKHOU
akTHBHOCTH. Ydactue B AestenbHocT HKO kak hoopma MotoekHOM akTHBHOCTH. | paykgaHcKoe
ydyacTUE€ B MECTHOM caMoOyIpaBieHuu. [IpaBoBble TOCIEACTBHUSI y4acTHS CTYJEHTOB B
HECaHKI[MOHMPOBAHHBIX MEPONPHUATHIX M HE3aKOHHBIX JEUCTBUAX B ceTH MHTepHer. OOmmas
XapaKkTepUCTUKA CTPYKTYpPbl M IOJHOMOYMN IPABOOXPAHUTENbHBIX OpraHoB. (OCHOBBI
0e30MacHOTO B3aUMOICUCTBUS TPAXIaH C CUJIOBBIMU CTPYKTYpPaMH.

12. TIpaBoBeie OCHOBBI HH(POPMAITMOHHOW O0E30MACHOCTH. be30macHOCTh HMHTEIIEKTYalbHO-
MPABOBBIX OTHOLICHHUI

[TpaBoBOE perynupoBaHHe OTHOIIEHUH, BOZHUKAIOIIKX B cepe nHpopmauu, UHGOpMaMOHHBIX
TEXHOJIOTH ¥ 3amuThl uHGopmanuu. ['ocynapcTBeHHas MOIUTHUKA B 001acTH HH(OOPMALIMOHHON
6e3omacHocTH. OCHOBBI MPaBOBOM 0OE30MACHOCTH MPH OCYUIECTBICHUU MEXIyHAPOTHOTO
HAyyHOro oOMeHa U MyONUKAalMOHHOW akTuBHOCTU. IIpaBoBble OCHOBBI U Haumbolee
pacrpocTpaHeHHbIe TPOOIeMbl OXpaHbl HHTEIJIEKTYaIbHOM cOOCTBEHHOCTH. [IpaBoBOM cTaTyc
AaBTOPOB KaK YYAaCTHUKOB IPABOOTHOIIEHHH, CBSI3aHHBIX C CO3/[aHUEM OOBEKTOB
MHTEJJIEKTYaJIbHOU COOCTBEHHOCTH.

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

PanmoHanbHOCTh U MEXaHHU3M IIPUHATHUA peH.IeHHfI. bromxer u CI)I/IHaHCOBOC IJIaHUPOBAHUC!
A0XO0IbI, paCcXoJbl, aKTHBbBI U ITaCCHUBBI, (1)I/IH21HCOB06 IJIaHUPOBAHUC! C6epe)KeHI/I$I, KpCOUTHI U
3aiiMbl. PacdeTsl u (bHHaHCOBOC MOIIICHHUYECTBO. MOHAOBBIE U BAIIOTHBIC PBIHKH: HX
MMPUBJICKATCIIBHOCTE U OIMMACHOCTh. CTanOBaHI/Ie U CHMIKCHUE PUCKOB.

14. TocynmapctBeHHas mnonuTuka P® B cdepe obecrnedeHus: 0€30MACHOCTH, TPakKTAHCKOU
00OpPOHBI U 3aLIUTHl HACENEHUSI 1 OOBEKTOB SKOHOMUKH B YCIIOBUSX YPE3BbIYAMHBIX CUTYyallUI

OcnoBHble npuHLIUIbl obecnieuenust bBXK]I nHacenenus. OueHKH pUCKOB, OCHOBHbIE KOHLICIIIUH,
OyTH, 33Ja4d M METOJIbl YIpaBieHUs O€30MaCHOCThIO. AJITOPUTMBI OOECledeHUsl JTMYHON
0€30IaCHOCTH M aJITOPUTM OOLIeH cXeMbl JeHCTBUN TOCyJapCTBEHHBIX CUCTEM O€30MacHOCTH.
Kpurepuu, onpenensionie ypoBeHb 0€30MaCHOCTH.

UpesBblyaiiHble cUTyaluu: (a3bl pa3BUTHS, MOpakarolue GakTopbl HCTOYHUKOB YPE3BbIYaiHbIX
CUTyalluil TNPHUPOJHOIO, TEXHOTEHHOTO M BOEHHOI'O XapakTepa W HUX XapaKTePUCTUKH.
Knaccudukanus ctuxuiHbIX OeACTBUIM M MpUpOAHBIX KaTacTpod. [IpupoaHsie 1 TeXHOreHHbIE
YC B Poccuu. YC BOEHHOTO BpeMEHH.

3akoHonaTtenbHass ocHoBa oOecmeuenus bXKJ[ wHacenenus. OpraHu3alMoHHAash OCHOBA
obecnieuenus bXX/| nacenenus. OOecnieyeHne TEXHOIOTMYECKON 0€30MMaCHOCTH U OXpaHbl TPYAa,



IpaXkJaHCKOH 0O0POHBI U 3aLUTHI HACETIEHUS U 00BEKTOB IKOHOMMKH B YCIOBUAX YPE3BbIUAITHBIX
cutryanuidi. OCHOBBI OPraHU3AIUN U OCHOBHBIEC METOJIbI U CLIOCOOBI 3aLIUTHI. TPOU3BOICTBEHHOTO
NepCOHAA U HACEJIEHUS OT BO3MOXKHBIX ITOCJICACTBUN aBapui, KaTacTpod, CTUXUIHBIX OEICTBHIMA
u UYC BoeHHOro xapakrepa. CurHasipl ONOBELICHUS. 3alllUTHBIE COOPY)KEHHS U HX
kinaccupukanus. OpraHu3anusi dBaKkyalldd HAceJIeHHS M TEepCOHAa W3 30H YPE3BBIYAHHBIX
cutyaruii. Mepornpusatus MeIUIMHCKON 3amuThl. CpeacTBa WHIMBUIYAJIIBHOW 3alllUTHl U
HOPS/IOK WX HCIONIb30BaHMs. [ OCymapCTBEHHBIE CTPYKTYpbl M TPOTpaMMbl B  0OIacTH
obecrieyeHns 6€30MACHOCTH U COIUAIbEHO-I)KOHOMHYECKOT0 pa3BuTusi Poccum.

15. T'ocynapctBennas noiautuka PO B chepe mpoTUBOACHCTBUS SKCTPEMUZMY U TEPPOPUZMY

TeppopusM Kak MOJUTUYECKOE, KAaK COLIMAIbHO-)KOHOMHYECKOE SIBIICHHE, KaK HHCTPYMEHT
JOCTHKEHUS ONPEETEHHBIX MOJUTHYECKUX M SKOHOMHUYECKUX LTI U TepPOPUCTHUECKUN aKT
KaK KOHKpPETHOE IpecTyruienue. Mcropuyeckue, HAe0NOrHuecKue U OpraHu3alliOHHbIE aCleKThI
BO3HUKHOBEHUS U Pa3BUTHS TEPPOPU3MA KaK CEpbE3HEHIIEH yTpo3bl COBPEMEHHON [IUBIIIN3AIINH,
KCTpeMu3M u TeppopusM. ColualibHbIe, SKOHOMUYECKHUE, TOJIUTUYECKUE U MJICOJOTHYECKUE
4epThl 1 OCOOCHHOCTH COBPEMEHHOTO TEPPOPU3MA.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Buoaorus

Heab AMCHUNIMHBI:

- cdopmHpoBaTh OOIIME MPEICTABICHHUS O YeNOBEKe KaK O YacTU MPHUPOJbI, O €IWHCTBE U
CaMOLIEHHOCTH BCET0 UBOTO M HEBO3MOXXHOCTH BBDKHMBAHMS 4YEJIOBEUECTBAa 0€3 COXpaHEHUs
Oounocdepsl, a Takke 00yYUTh TPAMOTHOMY BOCHPHUATHIO MPAKTUYECKUX MPOOIJIEM, CBSI3aHHBIX C
Ouosorueii, B TOM Uuciie — 3J0pOBbs UEI0BEKA, OXPaHbl IPUPOIbI, IPEOI0JIEHUS IKOJIOTHIYECKOTIO
KpHU3HCA, IPUBUTH HABBIKU 3KOJOTUYECKON KYJIbTYPBHI.

3agauu AMCHUIIINHBIL:

- M3y4uTh (YHIAMEHTAIBHBIE CBOWCTBA JKMBBIX CHUCTEM (CaMOOOHOBJICHHE, CaMOpPETYIILus,
CaMOBOCIIPOM3BOJCTBO) M aTpHOyThI KU3HH: OOMEH BEUIECTB M SHEPIHH, Pa3IPaXKHUMOCTh,
roOMeoCTas, pa3MHOKEHHE, HACIEACTBEHHOCTh U U3MEHUNBOCTb;

- 03HAaKOMHTBCS C YPOBHSIMU OpraHM3allly KUBOTO U MPOsBICHUEM (yHaMEHTAJIbHBIX CBOWCTB
KMBOI'O HAa OCHOBHBIX 3BOJIIOLIMOHHO-OOYCIIOBJIIEHHBIX YPOBHSAX OpPraHMU3aLUMU: MOJIEKYJSPHO-
TeHETUYECKOM, KJIETOUYHOM, OHTOT€HETHYECKOM, HOMYJIALUOHHO-BUIOBOM,
OuoreoneHosoruyeckom, ouochepHom. M3yunts cTpoeHHe W MPUHLUIBI (QYHKIIMOHUPOBAHUS
CTPYKTYPHBIX KOMIIOHEHTOB JJIEMEHTapHON €IMHHUIbI KUBOTO — KiIEeTKH. O3HaKOMHUTbCA C
OCHOBHBIMH METa0O0JINYECKHMH NPOLIECCaMU, POTEKAOIIMMHU B KIIETKE;

- OBHAKOMHUTLECA C BUJAMU PA3MHOKCHHA B KHMBBIX CUCTCMaX. I/ISy‘lI/ITB OCOOEHHOCTH IT0JIOBOTO
Pa3MHOKCHU, q)OpMI/IpOBaHI/Ie IMOJIOBBIX KIJICTOK, OINIOJOTBOPCHHE, BUIOB U 0COOEHHOCTEH
WHAUBUAYAJIIbHOT'O PAa3BUTUA;

- U3YYUTh MOJIEKYJIIPHBIH YPOBEHb OpraHM3allUU KUBOTO: CTPYKTYPY M (DYHKIMM TJIaBHBIX
O6uonoauMepoB (OenKH, XKUPBI, YIIEBOJbI, HYKJIEOTH[bI). O3HAKOMHUTCS C MOJIEKYJISPHBIM
MEXaHU3MOM HACJIEICTBEHHOCTH M W3MEHYMBOCTH JKUBBIX OpPraHU3MOB. M3yunTh OCHOBBI
IJIACTUYECKOTO M YHEPreTUUecKoro oOMeHa. M3yunTh OCHOBHbIE T€HETUUECKNE 3aKOHbI: 3aKOHbI
MeHnnens, HEMEHJENIEBCKOE pacIleIICHHe, TeHETHKA 10J1a. YMETh CBA3aTh 3aKOHBI T€HETUKH C
XPOMOCOMHOM Teopuel 1 ¢ MOJIEKYJISIPHBIMH OCHOBaMH HACJE/ICTBEHHOCTH;

- O3HAaKOMHUTHCS C 3aKOHOMEPHOCTSAMU M MEXAHU3MaMM >KU3HEICATEIbHOCTH YEIIOBEKAa Ha
HBOJIOIMOHHO  OOYCJOBJIEHHBIX  YPOBHAX €ro  OpraHu3auuu. M3y4uTh  NOPUHIUIBI
(YHKIMOHUPOBAHUS pa3MYHBIX CHCTEM OpraHM3Ma 4eJOBeKa: OIOPHO-IBUTATEIbHOM,
KPOBEHOCHOM, bIXaTEJIbHOM, NMUIIEBAPUTEILHON, SHAOKPUHHON, HEPBHON. M3ydnTh NMPUHLIKIIBI
perysiuu QyHKIHMA OpraHu3ma.

IlepeyeHb MuIaHUPYEMBbIX Pe3yJIbTATOB 00YUYEHHS 10 JUCHHUILIMHE (MOYJII0)



B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI 00yYarOIecs JOIAKHbBI

3HATh:

- OCHOBHBIE 3aKOHBI OMOJIOTHH U 0OIIIEH KOJIOTUH;

- CYIIHOCTb JKU3HH, YPOBHH U MIPUHIIUITE OMOJIOTHYECKON OpraHu3allnu;

- IJIaBHEHIINE INOHATHA, 3aKOHOMCPHOCTHU U 3aKOHBI, KaCarOIUECA CTPOCHUA, )KU3HU U Pa3BUTHUA
pPaCcTUTCIBbHOI0, )KUBOTHOT'O M YCJIOBECYCCKOI'0O OPraHu3MoOB, pa3BUTHUSA JKUBOM IIPpHUPOAEI;

- 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 4CJIOBCKA B 3BOJIFOITUN 3CMHI/I;

- OCHOBBI JKOJIOTMH (PKOJOTHsS OcoOei, Nomynsiuii, cooOmecTB, ydeHue o Ouocdepe,
B3aUMOJICHCTBUE MPUPOJIBI U OOIIECTBA, IKOJOTHYECKUE TPOOIEMbI COBPEMEHHOCTH ),

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

- TpeIMeT, LeNb, 3aJayd IUCHUIUIMHBI U ee 3HadeHue ans Oyaymei mpodeccnoHanbHOM
JESITENBLHOCTH;

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

- OCHOBHBIE 3Tallbl JHEPTETHKH KIICTKH;

- CTpOCHHE OMOJIOTUIECKUX MEMOpaH; MEXaHW3MbI TPAHCIIOPTA BEUIECTB Yepe3 MEMOPaHBI;
- CTpOCHUE ¥ (DYHKIIMH OPTaHEIT KIICTKH;

- KJIacCU(UKAIIMIO KJIIETOK B 3aBUCUMOCTH OT UX CIIEeIMATH3aIUY;

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

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

- IPUHIMIT ¥ 3Tallbl HEpEaadn HaCJ'Ie)ICTBeHHOI\/JI I/IH(l)OpMaIII/II/I B ITOKOJICHUAX OPraHU3MOB;
- 9Tarbl OMocuHTe3a Oelka Ha pudOCOMax, PeryJIAIus dTHX ITAINOB;

- IOHSTHE O TOMEOCTA3E;

- OCHOBHBIC IMPUHIHUIINAJIBHBIC ITOAXOJAbI K PEryJIduU ACATCIbHOCTU KIICTKHU,

- ME€XaHU3M 0ecCIoNIOro pa3sMHOKEHUS; CYIITHOCTh MUTO34;

- CYIIHOCTb MOJIOBOTO Pa3MHOXKEHUS, TaMETOTeHe3a, Mei03a;

- 9Tallbl THANBUAYAJIbHOT'O Pa3BUTUSA OPraHU3Ma,

- IPOUCXOXKJICHHE CIICIUATN3UPOBAHHBIX YACTEH Tea U3 3apPOIBIIIEBBIX JINCTKOB;

- 3aKOHOMEPHOCTH PETeHepaIny;

- OTJIMYUTEIIbHbIE OCOOCHHOCTH TKAHEH KMBOTHOI'O OopraHu3ma,



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

- OCHOBHBIC IMOHATHUA I'CHCTUKU U CCICKIUH: JOMHUHAHTHOCTbL U PECLUCCCUBHOCTL, 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 T€HETHKH I10J1a; HACJIEICTBEHHOCTD, CIIEIIJICHHAS C TIOJIOM;
- OMOJIOTHYECKHE OCHOBBI HACJIEACTBEHHBIX 00JIE3HEH YEJIOBEKa;
- COLIMANIbHBIE aCIIEKThI OMOJIOHH YEJIOBEKA,

- OCHOBHBIC ITOJIOKCHUA OKOJIOT'MH YCJIOBCKA.

yMeThb:

- FPAaMOTHO BOCIIPUHHUMATh TEOPETHUUECKUE U IPAKTUUECKUE MTPOOIIEMBI, CBSI3aHHBIE ¢ OMOJIOTHEH
U DKOJOTMEH, B TOM 4YHMCIE€ — 3J0pOBbS YEJIOBEKA, OXPaHbl IPUPOJIBI, NPEOAOJICHUS
HKOJIOTHYECKOT O KPU3HUCa;

- HCII0JIb30BAaTh I10Jy4YEHHBIE 3HAHUS HA IPAKTUKE;
- OTCTauBaTh CBOXO TOUKY 3pEHUS;

- OIICHMBATh TOCIEACTBHS CBOCH JEATCIBHOCTH IO OTHOIICHHIO K OKPYXAIOIIeH cpene H
CcOOCTBEHHOMY 3/I0POBBIO;

- HCIIOJIb30BaThb 3HAHUA CTPOCHUA U (bYHKI_II/Iﬁ 6I/IOMOJIeKy.]'I KIICTKH TJIs1 ITOHHMAaHUA
q)HSI/IOJ'IOFI/ILICCKI/IX H IaTOJIOTHYCCKUX ITPOLECCOB, IIPOTCKAOIUX B KIICTKE;

- 0XapaKTepU30BaTh OPraHOM/IbI KJIIETKH U UX POJIb B OCYIIECTBICHUY KU3HEAEATEIIBHOCTH KIIETKH
JUISL IOAJIEp>KaHUsl ONITUMAJIbHOW perynsunu GyHKIUN KIETKHY;

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

- OOBSICHUTHh 3aKOHOMEPHOCTH CTPYKTYPHO-(YHKIIMOHAJIBHBIX B3aUMOCBS3€il B KJIIETKaX U YMETh
IIOJIB30BaThCS STUMH 3HAHUSMU JUIsI BMELIATENIbCTBA B IIPOLIECC MTOBPEXKICHUS KIIETKH;

- ITOJIB30BATHCA MOHATHUAMU TOMCOCTA3a, adallTallud B IPUMCHCHUN K KOHKPETHBIM KNU3HCHHBIM
CUTYyallusIM,

- ONpCACIIATDb IMYTU PETYIAINU ACATCIIBHOCTU KIICTKU U YIIPABJIATH ITOH JACATCIBHOCTBIO,

- YCTAaHOBUTH NPUHOUIIUATIBHBIC pa3jiniuusad MCXKIY MHUTO30M U MEH030M AJId TIOHUMAaHus pPOoJIn
9TUX IMTPOLECCCOB B 3BOJIIOILUHA;

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

- CaMOCTOSITEIPHO paboTaTh C JUTEPATYpPOM IO OHMOJIOTHH, a TakkKe ¢ ydeOHOH, y4eOHO-
METOJMYECKON U CIPAaBOYHOM JIUTEPATYPOI MO MEAUKO-OMOJIOTUYECKUM IIPEIMETaM;



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

- OICHUBATb O6H.I€6I/IOJIOFI/I‘ICCKI/IG 3aKOHOMCPHOCTHU KHU3HCACATCIIbHOCTH OpraHnu3Ma 4€JI0OBCKaA,

- 000011aTh W OCMBICIMBATH JIaHHBIC PA3JIMYHBIX MEAUIIMHCKHUX, (papMalleBTUYECKUX HAYK H
0011e0MOJIOTMYECKUX TMO3HMIMK 11T TOro, 4TOOBI B JajbHEUIEM peIIaTh OHOJIOTHYECKUE
po0JIEMbI METOJJAMHU aHAJTU3A.

BJIAETh:
- METOJIaMH PEIIECHUS YKOJOTUICCKUX MPOOIIeM;
- HaBBIKaMU Pa0OTHI C TUTEPATYPHBIMUA UCTOUYHUKAMU;

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

- CIIOCOOHOCTBIO TPOBEACHUS AKCIEPUMEHTAIBHBIX HCCIICAOBAHUM, BBIOJHEHUS MPOEKTOB U
3a/laHuil 110 TeMaTHKe pa3padaTbIBa€MON Hay4yHOU NpoOIeMBbl;

- OMOJIOTHYECKON TEPMHHOJIOTHEH;

- TIOHMMaHUEM 3aKOHOMEPHOCTEM JKU3HENEATEIbHOCTH OpraHu3Ma 4YeJIOBEKa, CBSI3bIBATh
(GyHKIMU OpPraHOB M CHUCTEM OpPraHOB OpraHu3Ma ¢ (U3UOJIOTHUYECKUMHU mpoleccamy,
IPOTEKAIOIMMU B HUX.

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

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

buoreoneHos (skocucTeMa) Kak HKOJIOTHUYecKas 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 xapakTepuCTHKa 0OMeHa BEeIEeCTB. ACCUMUIIALNA, AUCCUMMIIALMS. DOTO- M XEMOCUHTE3.
Ocobennoctu Metabonm3Ma a’poboB U aHa’poOoB. CTaTuN IHEPTETHUECKOr0 OOMEHa B KIIETKE.
Bunsl  Opoxenus. I'nmkonmus3. DHepretnueckas 3((EKTUBHOCTh IPOLECCOB OpOXKEHHUS.
Mutoxonapun. CBa3b CTPYKTYpsl M pyHKIMH. KiieTrouHnoe apIxaHue.

3. Tlapa3zutnueckuie >KUBOTHBIE — BO30YIUTENHN O0Ie3HEH YeIOBEKa.

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

4. Beenenue B Kypc OHOJIOTHH.



Beenenue. [Ipeamer u 3agaun obmeit 6uomorun. CyniHoCTh )Ku3HU. CBONCTBA )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.

BHyTpeHHs cpena 4esoBeKa: NOHATHE, KOMIIOHEHTHI, cBOMCTBA. [IpuHIMNIBI nognepxKaHus
IIOCTOSIHCTBA BHYTpeHHeW cpezbl. KpoBb, muMda U MexKiIeTouHas KUAKOCTh — KOMIIOHEHTbI
BHYTPEHHEH Cpelbpl OpraHu3Ma 4YeloBeKa. B3auMoCBA3b LUPKYIMPYIOIIMX KUAKOCTEH
BHyTpeHHel cpenbl. I'omeocta3 M romeokuHe3. bapbepHble (QYHKIMH  OpraHusma.
['ncToremaruueckue 6apbephl; UX CTPOCHUE M PYHKUIMHU. IMMYHUTET KaK COCTOSIHUE OpTaHU3Ma
(ciermdrueckuii M Hecneuu(PUUECKU, KICTOYHBI M TyMOpaJIbHBIN). 3alIUTHBIC (YHKIUU
kpoBu. ['emocras. mmyHodusmonorus yenoBeka. Opranbl MMMYHHOU cHcTeMbl. VIMMyHHBIE
npoueccsl. I'pynmsl kpoBu. HeliporymopanbsHas peryisuus IMMYHUTETA.

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

OyHKIMOHAIbHASA CUCTEMA MOLICPKAHUS OCMOTHUYECKOIO NaBJICHMs ILIa3Mbl KpoBU. BoaHo-
coneBoil OayaHc. Okckpenus. CTpoeHHE OpPraHoOB MOYEOOpa30BaHMsI U BbIBEJIECHHS MOYH.
[Tpomieccer oOpazoBanust Mouu, ux perymsnusa. OueHka aesTenbHOCTH moudek. OOpa3oBaHue U
BbIICNICHHE N0Ta. DyHKIMOHANIBHAA CHCTEMA MOAJIEPKaHUS OCMOTHYECKOTO JABJICHUS IIJIa3Mbl
kpoBH. CTpoeHHE MOJOBOM CUCTEMBI, IIOJIOBOE IOBEACHHE uenoBeka. OHTOTEeHE3 YeloBeKa:
Mop$o-(hyHKIMOHATIBHBIE KPUTEPUH NEpUOIU3alMK. PenponykTuBHas (QyHKIUS dYeloBeKa -
OCOOCHHOCTH y MY)XYMH W JKEHIIMH. MeHcTpyasibHbI UK. OBymsanus. OIuiogoTBOpEHUE.
PU3HOIOTNYECKHE OCHOBBI KOHTPALICTILINH.

7. JleneHue KIETOK.

AmuTo3. Mwuto3. Meiio3. OCHOBHBIE CHOCOOBI IeieHHs siapa (MUTO3, MEHO3, aMUTO3,
sHA0MUTO3). UHAMBHUAYyaIbHOE pa3BUTHE OpraHU3Ma.

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

ABTOTpO(HBIE U TeTepoTpodHble KiIeTKH. OCOOEHHOCTH OOMEHa BEIIeCTB M JSHEpruu B
pacTuTenbHON KieTke. XyopomiacTbl. CBs3b CTPYKTYpbl U (GyHKIMH. DOTOCUHTE3: CBETOBAs U
temHoBas ¢a3bl (C3-, C4-, CAM —tunsl poTocuHTe3a). XeMOCHHTE3 Ha MpUMeEpe OaKTepHil.
B3anMoCBsI3b MPOIIECCOB SHEPreTUYECKOr0 U IJIACTUYECKOro OOMEHOB B KieTKe. A3poOHOe U
aHa’pOOHOE KJIETOYHOE JIbIXaHuE.

9. OHTOreHes.

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

10. OcHOBEBI reHeTHKM YyelioBeka. HaciencrBeHubie 3a001eBaHus.

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

11. OCHOBEI TCHETHKH. HacnencTteeHHas H3MEHUYMBOCTb.



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

12. OCHOBBI 3BOJIIOLITUOHHOTO YUEHHUS.

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

13. OCHOBBI 3HJOKPUHOJIOTHH.

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

14. IIumeBapuTenpHas CUCTEMA.

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

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

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

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

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

17. Pa3MHOXk€EHHE OPTaHU3MOB.

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



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

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

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

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

20. CtpoeHue M XUMHUSI KIETKU.

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

21. Ctpoenue 1 QyHKIIMOHUPOBAHUE HEPBHOM CHCTEMBI.

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

22. Ctpoenue sapa.

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

23. CTpyKTypHbI€ KOMIIOHEHTHI KJIETOK U UX (QYHKLIUH.

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

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

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

25. ®U3HOJIOTHSA CKEJIETHBIX MBIIIIIIL.

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



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

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



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

buodusuka

Heab AMCHUNIMHBI:

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

3agauu AMCUUIIINHBIL:

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

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

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

IlepeyeHb MuIaHUPYEMBIX Pe3yJIbTATOB 00YUYEHUS 10 JUCHHILINHE (MOIYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- MECTO U POJIb OOLIMX BOIPOCOB HAYKH B HAYYHBIX UCCIIETOBAHMSIX;

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

- 0 B3aUMOCBA34X U q)YHHaMCHTaJ'II)HOM CANHCTBC €CTCCTBCHHBIX HAYK;

- IPUHLUIBI OPraHU3aMK OMOJIOTHYECKUX CUCTEM U PEryJIsiLuu OMOIOTHYECKUX MPOLIECCOB;

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

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

- BO3MOXKHOCTH U TpaHHULbI O€30MacHOCTH MPUMEHEHUs pe3yNbTaToB (yHIaMEHTAIbHbBIX
O61o(U3NUECKUX UCCIEAOBAHUN B MPUIIOKEHUAX (OMOTEXHOIOTHUSX).

yMeThb:



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

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

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

- INTAaHUPOBATH OIITUMAJIBHOC IIPOBCACHUEC SKCIICPUMEHTA.

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

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

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

TeMbI U pa3jeiibl Kypca:
1. buodusuka GpoToOHONTOTNIECKUX TPOLIECCOB.

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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



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

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

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

CoBpeMeHHbIE TPEJCTaBICHUS O MeXaHM3Max (pepMEHTAaTHUBHOIO Karajau3a. DJIEKTPOHHO-
KOH(OpMallMOHHBIE B3aUMOJACHUCTBUS B (epMeHT-cyOcTpaTHOM Komiuiekce. Dopmyna amis
KOHCTaHTBI CKOPOCTH 00pa30BaHUsi MHOTOLIEHTPOBOW aKTUBHOM KOH(UTYypaLlUu.

3. PapnanmonHast 6uogusuka.

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

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

Crieruduika nepBUUHBIX ((PU3NYECKUX) MEXAaHU3MOB JICHCTBHS Pa3IMYHbIX BUJOB U3TYYEHUIN
Ha Mousiekynbl. Ilormomenue um pasmeH sHepruu. KoneuHslit Ouonormueckuil sddexr npu
JNEHCTBUM MOHM3MPYIOIIMX W HEHOHU3UPYIOUIMX W3IYy4eHHH Ha OHOJIOrMYecKue OOBEKTHl U
CUCTEMBI.

[TepBuuHbIe 1 HaYaJIbHBIE OMOJIOTHYECKHE IPOLECCHI MOTJIOMIEHNS SHEPT MY HOHU3UPYIOIINUX
U3IydyeHUul. MeXaHu3Mbl TOIVIOIIEHHUS PEHTTEHOBCKUX M TaMMa-u3JIydeHUulH, HEUTPOHOB,
3apsOKEHHBIX 4YacTUL. OKCIO3ULUOHHBIE M IIOTJIOLIEHHBIE J03bl W3IydeHUH. EnuHuims
AKTUBHOCTH PaJIMOHYKJIEOTHI0B. ENMMHUIIBI 103 HOHU3UPYIOIIMX U3Ty4eHUH. PaKkTOp N3MEHEHUs
710361 00JTy4eHHsl. 3aBUCHUMOCTb OTHOCHTEIBbHOM OMOJI0rHuecKon 3(PeKTUBHOCTH OT JIMHEHHBIX
NOTEPb SHEPTUU U3NydeHUl. IHIMBHyanbHbIE U CTallMOHAPHBIE TO3UMETPHI.

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

WNuakTtuBanys MOJIEKYJd B pE3yJbTaTe MPSMOTO U HENPSAMOIO JEHCTBUS HOHU3HMPYIOIIUX
u3nydeHuit. JlozoBele 3aBucuMocTH. llpsimoe pelicTBue paguanuu Ha (EpMEHTHI, OCNKH,
HYKJIIEMHOBBIE KHCIJIOTHI, JIMIUABI, yriieBoAbl. IlepBuuHBIE mpolecchl, NPUBOAAILIUE K
MHAKTHBALlMM MAaKpPOMOJIEKYNl MpH HOpSAMOM JCUCTBUM paguanuu. IlepBUYHBIE TPOAYKTHI



paguonn3a W JaibHeiInas cyapba OOJyd4eHHBIX MaKpOMOJIEKYJI. PaanodyBCTBHTEILHOCTD
MoutekyJl. Pannonus Boasl U JIMNKUA0B. B3anmoaencTBre pacCTBOPEHHBIX MOJIEKYJ ¢ IPOAYKTaMU
pamguonmsa pactBoputeneil. Dddekr [eitna. OOpa3oBanne BO30YKISHHBIX MOJEKYJ, HOHOB U
paaukanoB. KosmuecTBeHHass XapakTEpPUCTHKA HENPSIMOrO JIEWCTBUS pajualuyd B pacTBOpax.
Posnb MOMpHUKaTOPOB B painoiIn3e MOJICKYII.

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

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

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

Pamuanuonnas 6nousnKa CI0KHBIX CHCTeM. BpeMeHHbIE U J030BbIe 3PPEKTHI paJHaInu.
CpaBHUTENIBHAS PAIMOTYBCTBUTEIIBHOCTH OMOJIOTHUECKUX OOBEKTOB U CUCTEM. JleiicTBHE MaIbIX
1103 ¥ XpoHudeckoro obmyueHusi. OTnajaeHHble MOCIeICTBUS MaJbIX 103 PalMallii Ha OPraHU3M.
Oco0eHHOCTH AEHCTBHS BHEIIHETO M MHKOPIOPUPOBAHHOTO, OOIIETr0 M JIOKAIBHOTO, OCTPOTO U
XPOHUYECKOT0, OTHOKPATHOTO M MHOTOKPATHOTO OOIy4eHUSI.

4. Teopernueckasi Onopu3uKa.

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

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

Bpemennas wuepapxus M nOpuHIMI "y3Koro Mecta' B OMOJIOTMYECKMX CHCTEMaXx.
VYpasinsroomuye napaMmerpsl. beicTpbie U MEITIEHHBIE IEPEMEHHBIE.

CrrocoOBI MATEMATHYECKOT0 OIUCAHUS IMPOCTPAHCTBECHHO HCOAHOPOAHBIX CUCTEM.

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

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

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



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

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

Kunetnka  mpoctedimmx  (QEepMEHTATHBHBIX  peakuil.  YCIOBHUS  peau3aruu
CTallMOHAPHOCTU. YpaBHeHHe Muxasnuca-MeHnrteH. Bnusnue MoaudukaTopoB Ha KHUHETHUKY
(bepMEHTAaTUBHBIX PEAKIIHIA.

[Ipumenenne wmeroma rTpadoB AN HMCCIACAOBAHUS  CTAlMOHAPHOW  KUHETUKHU
depmenTaTuBHBIX peakuuii. OOmuMe TPUHIUNBI aHaiau3a Ooyiee CIOKHBIX (EPMEHTATUBHBIX
peaKuui.

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

N3menenne  sHTponmuMM B OTKpBITBIX  cucreMax.  Iloctymar  IlpuroxuHa.
TepMoaMHaMHUYECKUE YCIOBHSI OCYILIECTBICHHUS CTAllMOHAPHOIO cOCTOsHUA. CBs3b MEXIy
BEJIMYMHAMU XUMHYECKOT0 CPOACTBA M CKOPOCTSMU peakuui. TepMoauHaMU4ecKoe CONpsKEHNE
peaKIyii 1 TerIoBbie 3PPEKTH B ONOIOTHIECKUX CUCTEMAX.

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

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

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

CBs13b SHTpONMH U MH(GOPMALIUU B OMOJIOTMYECKUX CHCTEMAX.

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

5. Dkonoruyeckast Onopusuka.

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

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



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

Jleiicteue Y®-uznydenus. Monekymsipaple MexaHu3Mmbl (oronospexaenus JHK mpu
JnercTBud Y@ u3iydeHus 3K0J0ruueckoro auana3zona. Knerounsie cuctemsl penapaunun JJHK.
®dotonoBpexacHue U (OTOPEAKTHBAIUMS MHUKPOOPraHU3MoB. KoMOMHUpOBaHHOE JCHCTBUE
W3JIYYCHHS Pa3HbIX JJIMH BOJH Ha KIeTKy. DdepMeHTaTUBHAs peakTUBALMs. MOJEKYIsIpHBIC
MEXaHU3MBI JeHCTBUS (POTONTHA3ZHI.

OkucnutenbHbll  cTpecc. MONEeKyNIsipHbIE  MEXaHU3Mbl  MOBPEXKAAIONIETO  JACUCTBUS
kucinopona. Ilyrm cBeToBOM M TEMHOBOM aKTMBAUMHU MOJIEKYJSIPHOTO  KHCJIOpOAA.
DepMeHTAaTUBHBIE U HEpEepMEHTATUBHBIE peakiuu. Poimb cBOOOJHO-palMKaIbHBIX PEaKIHid U
CUHIVIETHOIO KHCIOpoAa. MeTonbl M3y4eHUs: OKHMCIMTENIBHBIX ACCTPYKTHBHBIX IIPOLIECCOB B
OMOJIOTUYECKUX CUCTEMaX. [Tpupoansie  ¢oToceHCHOMTHM3aTOPEl  (HOTOAECTPYKTUBHBIX
nporeccoB. [ToBpexxaeHust pacTeHU NpU ACHCTBUH TepOULIUAOB, 3arpsi3HUTENICH aTMOCQeEpHI,
TOKCUYECKHX BEILECTB, 3a00JIEBaHUSIX. @arouuTo3 M CBEPXYYBCTBUTEIBHOCTh B CBS3U C
MMMYHHUTETOM >KMBOTHBIX M pACTUTEIbHBIX OpraHu3moB. CTapeHHe pacTeHUH, IPOIYKTbI
Jlerpajaliy JUIUI0B U IMTMEHTOB.

MorekyssipHbIe MEXaHU3MBbI aJIalITAlliU )KUBBIX OPraHU3MOB K SKCTPEMAaJbHBIM (haKTOpam
BHEIIIHEH cpeibl (TeMIieparypam, OCBEIICHHUIO, 3aCOJICHHIO, JICHCTBHIO KCEHOOMOTHKOB, TUTIOKCUT
Y TUTIICPOKCHH ).

Ouenka cocrtosHud cpeabl ooOurtanud. [lpenenbHO  JONyCTUMBIE  KOHLEHTpAUUU U
OouorectupoBanue. Metogonorus OuorectupoBanus. Jucranuuonusie Meronbl. [IpakTuueckoe
UCII0JIb30BaHNE OMOTECTUPOBAHMS JIJIsl OLIEHKU KayecTBa CPE/Ibl.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

BBeaenue B 0a3b1 JaHHLIX

Heab AMCHUNIMHBI:

- U3y4CHHE U MTPAKTUYECKOE OCBOCHUE METOIOB co3/1anus 6a3 naHubiX (bJ]) n o0mux npuHImmnoB
X (YHKIIMOHUPOBAHMS, TEOPETHUECKUX U MPHKIATHBIX BOIPOCOB MPUMEHEHHUS COBPEMEHHBIX
cucreM ynpasieHus 6azamu naHubix (CYB/]) n aBToMaTn3upoBaHHBIX HHPOPMALMOHHBIX CUCTEM
(AUC).

3agauu AMCHUIINHBIL:

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

- U3y4eHHe IPUHLUIIOB OPraHU3alUHU CUCTEM 0a3 JaHHbIX;

- uzyuenue Bozmoxknocreit CYB/] Oracle;

- OCBOEHHME METO0JIOTUU IPOEKTUPOBAHUS 0a3 JaHHBIX.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE (MOAYJIIO)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI

3HATh:

- IMPUHIHIBI OPraHu3alu U apXUTCKTYPbl CUCTEM 0as JaHHBIX

- MOJACIN NAaHHBIX,

- MI0CJIeI0BATENbHOCTD U 3TAlbl IPOEKTUPOBAHUS 0a3 JaHHBIX;

- COBPCMCHHBIC METOJAUKH CUHTC3a U OIITUMH3ANHN CTPYKTYP 0as3 JaHHBIX;
- OCHOBHBIE KOHCTPYKIIMHU 53bIKa 00paboTku naHHbIX (SQL);

- METOAMKH ONTUMHU3ALUH ITPOLECCOB 00OPaOOTKH 3apOCOB;

- COBpEMEHHBIE METO/IbI 0OecTIeueHHs [IETOCTHOCTH JIaHHBIX;

- METOb! PU3NUECKOI opraHu3anuu 0a3 JaHHBIX;

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

- COBPCMCHHBIC MCTOABI U CPCACTBA CO3JaHUSA aBTOMATH3UPOBAHHBIX I/IH(I)OpMaLII/IOHHBIX
CHUCTEM, OCHOBAHHEBIX Ha 0azax JaHHBIX,



- 0 MHOTr0oOOpa3Wy COBPEMEHHBIX CHUCTEM YIpaBlIeHWs Oa3aMu MaHHBIX, UX OOJACTIX
PUMEHEHUS U OCOOCHHOCTSX;

- O TEHJCHIUAX WM TEPCIEKTUBAX Pa3BUTHSI COBPEMEHHBIX CHCTEM YIIPABJIICHUS Oa3zamMu
JTAHHBIX;

- 00 OCHOBHBIX HCPCHICHHBIX Ha CGFO,I[H?II_HHI/Iﬁ JCHb HpO6H€MaX, BO3HHUKAOOIHUX IIpU
CO31aHHMH N NCIIOJIb30BaHHUHN 0a3 JaHHBIX.

yMeThb:

- MPUMCHATH COBPECMCHHYIO METOAOJIOTUIO IJIA UCCIICAOBAHUA U CUHTE3a I/IH(bOpMaI_[I/IOHHBIX
mojeneit nmpenMeTHbIx oonacreit AUC;

- MIPUMEHATh COBPEMEHHYIO METOOJIOTHIO HA CTaJMH TEXHUYECKOI'O MPOEKTUPOBAHUS —
oOcienoBaHue, BBHIOOD M CUCTEMHOE OOOCHOBAaHUE TMPOEKTHBIX PEIICHUH IO CTPYKType
nH(pOpPMaAIMOHHBIX MOIeNIel U Oa3aM JTaHHBIX

- MPOEKTUPOBATh 0a3bl JaHHBIX (OT ATAla aHaJIU3 MPEAMETHOMN 00acTu HHHOPMALIMOHHON
CUCTEMBI JI0 peaiu3anuu GU3ndeckoil Moaenu 0a3bl JaHHBIX);

- MPUMEHATh METOJbl TPOCKTUPOBaHUS 0a3 JaHHBIX © COCTaBJICHUS IPOrpaMm
B3aMMOJICUCTBUS ¢ 02301 TAHHEIX;

- PCaIIM30BbIBATH U JOKYMCHTHUPOBATH aBTOMATH3UPOBAHHYIO I/IH(bOpMaI_H/IOHHYIO CUCTEMY,
OCHOBAHHYIO Ha baze JaHHBIX.

BJIa/1eTh:
- HaBbIKaMU pabOTHI C PENAIIMOHHBIMU 0a3aMU TaHHBIX Ha si3bike SQL;

- OTBITOM PadOTHI IO MPOEKTUPOBAHUIO 0a3bl TaHHBIX: MPOBEIACHUS aHAIN3a MPEIMETHON
o0nacT HH(OPMALIMOHHON CUCTEMBI, COCTABIIEHUSI MHPOJOTUYECKOW MOJIENH U AaTaJIOrH4eCKON
(KOHLIENITYaJIbHOM) CcXeMbl 0a3bl NaHHBIX, ONPEAENIEHUS OrPAaHUYEHUN IIEJTOCTHOCTH M IIpaB
JIOCTyNa K JaHHBIM, UCITOJIb30BaHUs CPEJICTB 3alUTHI JAHHbIX;

- METOMoJIOTHeH MpuMeHeHus: Meronaa "cymHocTh cBsa3p" (ER-method, method “entity-
relation") 11 mpoeKTUpOBaHUs 6a3 TaHHBIX.

Tembl U pa3ensl Kypca:
1. BBenenue B 361k 0a3 qanHbIX SQL.

O6mue cBenenus. Crangaptel. [IpaBuna Hanucanus komana. Oneparopsl. Co3aHue 0ObEKTOB
BJI. Cunrakcuc komauzbl create table. CunTakcuc xomann insert, update, delete. Cunrtakcuc
komanbl select. Omeparopsl. Ilpenukarsl. NULL-3HaueHue. ArperupoBaHHE pe3yiIbTaTOB.
[Tomzanpocel. Coenunenune Tabnuu. CamocoeauHenue. CHHTaKCUC KOMaHJbI create view.
OO6HoBIIIEMBIE 1 HEOOHOBIISIEMbIE TPE/ICTABICHUSI.

2. Beegenne. Moaenu 1aHHBIX.



Nudopmanus, nanuble, 3HaAHUSA, TpeaAMeTHas oOnacth, 0a3a manHblx, CYBJ], OaHk naHHBIX.
ABToMatu3upoBaHHas HH(popMarmonHass cucrema. llonstue, kimaccudukauus, Buasl HC.
[Ipenmernas o6macte WHGOPMAIMOHHOM cucTeMbl. Ha3HaueHWe M OCHOBHBIE KOMITOHEHTHI
cuctembl 0a3 naHHbIX: 0a3za gaHHbX, CYBJl, nmpuiioxxeHus. YpOBHU IpPEICTaBICHUs JAaHHBIX:
BHEIIHHUE CXEMBI, KOHLIENTYaJIbHbIN YPOBEHb, CXeMa XpaHeHHUsd. [ToHsTre Mosenu nanHbIX. Turbl
CTPYKTYp AaHHbIX. Onepanuu Hajx JaHHbIMU. OrpaHuueHus uenoctHoctu. CereBas MonEb
nanHbix (CM/L): nmpuHIMIBI OpraHU3aluy, JOCTOMHCTBA, HepocTaTKu. Mepapxuueckas Mozaenb
nanHbeix (MM/I): mpuHLUMIBL OpraHM3aliy, AOCTOMHCTBA, HENOCTATKHU. PelsiiiMoHHas MOJelb
nauubix (PMJI): npuHOUMIBL OpraHU3allM, TMOHSTHE OTHOIICHUS, CBONCTBAa OTHOILICHMUS,
peanu3anus cBsi3eil, JTOCTOMHCTBA U HEJOCTATKU Moieu. Onepauyy pessiiiuoHHON anreopbl

3. MexaHu3MEBI J0CTYyIIa K IaHHBIM. OHTI/IMI/I3aI_II/I${ 3aIIpOCOB.

MexaHn3M TpaH3aKLUI: ONPECIICHUE TPAH3aKI[UH, CBOMCTBA TPAH3AKIIMH, HA4aJI0 U 3aBEPIICHUE
TpaH3aKLMN, KOMaHJbl YIPaBICHUSA TPAaH3aKUUAMU. B3auMOBIMsSHUE TpaH3aKUUM, YpPOBHU
W30JIUN TPaH3aKUMi. BIOKMPOBKM: ompereneHne, MEXaHW3M pabOTHI, THIBI OJOKHPOBOK,
TYIIMKOBBIE CUTyallud. BpemMeHHbIe OTMETKH. MHOrOBapHaHTHOCTb. MeTOAbl ONTHUMH3ALUU: 110
CTOMMOCTH, TI0 cuHTaKkcucy. HoBbie metoasl ontumm3anuu B Oracle. Tlopsimox onTumu3anuu

BEITIOJTHEHMS 3anpoca. CrocoOsl Hamrcanus Oosee dddekTuBHBIX 3ampocoB. [loackazku Oracle
(hints).

4. O0GecrieueHHE 3aINUTHI JaHHBIX B B/I.

Obecnieuenne Oe30nmacHOCTU JaHHBIX. Buabl cOoeB: cOoi mpuiokeHus, cOOMl NpeanoxeHus
MOJIb30BaTeNs, OMIMOKa IMoJIb30Baredsi, OOl mporecca onepaluoOHHON CUCTEMBI, cO0i (POHOBOTO
nporecca CYB/]. Cpencra pu3nueckoi 3auThl JaHHBIX: )KypHAJ TPAH3aKIHiA, CETMEHT OTKaTa.
PezepBHOE KOomupoBanue. BoccraHoBieHne 0as3pl JAHHBIX. 3allMTa OT HECAHKIIMOHHPOBAHHOTO
nocryna. CuctemMHble M 00beKTHbIE puBUieruu. [IpaBa gqocTyna, KoMaHbl HA3HAUEHUS U OTbEMaA
npuswieruil. [Ipusunerun Bnagensua. Ponu. Onucanue orpaHUueHU HEIOCTHOCTH CPEACTBAMU
a3pika SQL. Peann3anys orpaHu4eHUH HENOCTHOCTHU C IIOMOILBIO NIPEACTABIEHUN U TPUITEPOB.

5. O630p coBpemennbix CYBJl n nepcnekTuBsl pa3Butus b1

O6nextHO-pensaunonnbie CYB/] (Ha mpumepe Oracle). CoctaBuble Tumbl JaHHbIX. HacnenoBanue
u nomumoppusM. OcobeHHocTH si3bika SQL ans 00bekTHO-penaunoHHoNn mMoaenu. OObeKTHO-
opuentupoBanHele CVYBJ[. Cranmapr ODMG 3.0. ApxuTekTypa XpaHWIMIIA JaHHBIX.
Meragannple. IloTOKM JaHHBIX: BOCXOAAIIMK, HHUcXodmui. Cxempl Thma "3Be3ga" ©
"cuexxunka". [Ipobnembr mpumeHenuss X/[. OLAP-texuonorusi. IloTokoBbie 0a3bl JaHHBIX.
PaGota ¢ HerouHbiMH JaHHbIMH. HoBble moib30BaTenbckue uHTepdeicsl.  [IpoGiembl
ONTUMU3AIMU 3arpocoB. MHTerpauus pasHOPOAHBIX U €1a00 (opManu30BaHHBIX JIAHHBIX.
Opranuzanus goctyna kK 6a3zam aaHHbIx yepes Internet. Camoanantanusa. CoXpaHHOCTb JaHHBIX.
TexHonoruu pa3paboTKu 1aHHBIX U 3HaHMH (data mining u knowledge mining).

6. Opraau3zanusi MPUI0KEHU Ha OCHOBE 0a3 JaHHBIX.

OcobeHHoCTH apXHUTEKTYphI KiMeHT-cepBep 1ist b1, Texnonorun nocrymna k 6a3e nanusix (ADO,
BDE, ODBC). Andasur, Kiaro4eBble cI0Ba, YIPaBISIIOIINE KOHCTPYKIIMH. XpaHUMBbIE IPOIETYpPbI
1 QYHKIMH: CO3JlaHue W ucIoyib3oBaHue. BianmmopeiictBue ¢ Oracle u3 PL/SQL. O6paboTka
OomMOOK  (MCKIIOUMTENbHBIX  cuTyanuii). IlpemompeneneHHble W TOJIb30BATENIbCKUE
UCKITIOUUTENbHBIE CUTyaluu. Tpurrepsl 0a3 JaHHBIX: OOBIYHBIE, TPUITEPHl YPOBHS CXEMBI U
tpurrepsl INSTEAD OF. Ha3nauenue, co3gaHue W OCOOEHHOCTH  HMCIIOJIb30BaHMUSL.



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

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

Knaccudukanmss CYB/l: mo creneHn yHHBEpCATbHOCTH, IO MOJEIH JAHHBIX, MO IPUHIUIIAM
xpanenust nanHbiX. [IpaBuna Kogna aisa pensunonnoit CYBJ[ (PCYB/I). OcHoBHble QyHKITMN
pemsimuonHot CYBJI: Xpanenue, wusBieueHue u oOHOBIeHHe paHHBIX. Katamor (CCl),
JNOCTYMHBIA KOHEYHBIM Tojb3oBaTessiM. [loanepikka tTpanzakumid. Ciyx0a ympaBlieHUs
napajuiensHoi paboTtoi. CiyxObl BoccTaHoBNeHUs. City>kObl KOHTPOJS IOCTyHa K JaHHBIM.
Cry>x0bl TOAIEPIKKHU TEIOCTHOCTH NaHHBIX. CITyKObI TOICPKKHA HE3aBUCUMOCTH OT JIaHHBIX.
AnmuHuCTpUpoBaHue  0a3pl  JAHHBIX:  QJMHHHUCTPHPOBAHHE  MPEAMETHOW  00JacTH,
aJIMUHUCTPUPOBAaHUE 0a3bl JAHHBIX, A[IMUHUCTPUPOBAHUE TPHIOKCHUH, aIMHHHCTPUPOBAHUE
oe3omacHocTH. ClioBapb-CIIPaBOYHUK JaHHBIX: ocoOeHHocTH Oracle.

8. Odusnueckas opraHu3anusga faHHBIX.

CrpyKTypa XpaHMMBbIX JaHHBIX: XpaHUMBbIE 3aITUCH PUKCHUPOBAHHON U IepeMeHHOM JuTnHbL. Kittou
0a3bl JaHHBIX. YIIpaBJIeHHE IPOCTPAHCTBOM NaMATH U Pa3MELICHUEM JaHHbIX. Buabl agpecanuu
XpaHuUMbIX 3anuceid. CTpykTypa mamsTu: TaOau4yHbIE OOJACTH, CETMEHTHI, AKCTEHTHI, OJOKH
namstu. [Tapamerpsl pactipenenenus mamsatu. Ctpykrypa popmara DBF. Mexanusmsl noctymna x
JaHHbIM. OnTUMH3aLMs 3apocoB. MHaekcupoBaHUe JaHHBIX: HA3HAUYEHUE UH]IEKCOB, IPUHLIUIIBI
OpraHM3aly, THUIBl MHJEKCOB (COCTaBHbIE, JIMHEWHbIE M MHOTOYPOBHEBBIE, IUIOTHBIE U
HEIUIOTHBIE, C)KaTble M Hecxkarble). MHnekc B Buae B-nmepeBa: NmpuHIMIBI OpraHU3alllH,
JOCTOMHCTBA.  XEUIMPOBAHWE: IPUHUMUIIBI  OpPraHU3alMM, JOCTOMHCTBA,  HEIOCTaTKH.
Hcnonp3oBanue xemupoBanust B Oracle. Knmactepuzanusi JaHHBIX: NPUHIMIB OPTaHU3AIMH,
JIOCTOMHCTBA, HegocTaTku. Vcnone3oBanue kinacrepusamnuu B Oracle.

9. DnemMeHThI MPOEKTUPOBaHUS 0a3 TaHHBIX.

OcHoBHble 3Tansl npoektupoBanus MC: mpeanpoekTHas moArotoBka, npoektupoBanue b/,
peanu3anys MpoeKTa U COo3JlaHue MPUIOKEHUH. MeToabl MHPOIOTHYECKOT0 MPOEKTUPOBAHUS:
(GyHKIIMOHAIBHBIN, TPEIMETHBIN, METOA "CYITHOCTh-CBA3B". CyIIHOCTH, aTpHOyThI CYLTHOCTEH,
CBA3M MEXIYy CyIIHOCTSIMH. TepmuHbl U kinaccudukanus. OObeIWHEHUE JIOKAJIbHBIX
npencraBieHui [lokazareny, Ha OCHOBE KOTOPBIX ONpPEAENstoTcs TpeOOBaHUS K ONEepaliuoHHON
oOcraHoBKe: 00beM BJI, pexum paboTbl, XapakTep W MHTEHCHUBHOCTbH 3arpocoB. Ilapamerpsl,
KOTOpBIE cienyeT yuduThiBaThb mnpu BbeiOOpe CYBJl: Monens naHHBIX, (QYHKIMOHAJIbHBIE
BO3MOXXHOCTH, THIbl JaHHBIX, HAJEXKHOCTb, CTOMMOCTb, HAJIWYUE KBATU(PHUIMPOBAHHOIO
nepconana. [Ipeobpasoanue ER-nuarpammel B cxemy b/1. BolsiBineHne Hepeann3yembIx CBsI3€H.
CocraBnenne orHomeHui. OmnpenencHue NEPBUUHBIX Kiroded. OnpeneneHue TUIIOB JaHHBIX
atpuOyToB. OmnMcaHue OrpaHUYEHUH IEIOCTHOCTH. AHOMAJIMM MOJU(UKAIUK JaHHbIX.
Hopmanusanus otHomenui. [lenopmanusanus otHoleHui. IIpaBuna peannsanuu npoexra Ha
sa3pike SQL. O6bextol B/1. [Topsanok co3nanus o6wexktoB bl mox ynpasnenusim CYB]] Oracle.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

BBenenue B MaTeMaTHYeCKHH aHAJIN3

Heab AMCHUNIMHBI:

- 00yueHre OCHOBaM MaTeMaTHIeCKOT0 aHau3a st GOPMUPOBAHUS Y CTYICHTOB MTPEICTABICHHUS
0 MaTeMaTHKe, Kak 0c0O0M METO/Ie TTO3HAHUS MPUPOJIbI, OCO3HAHUS OOIIHOCTA MaTEMaTHICCKHX
MOHITHA M MOJEJCH, TPUOOPETCHHS] HABBIKOB JIOTHYECKOTO MBIIUICHUS M OICPUPOBAHUS
a0CTPaKTHBIMH MaTEeMaTHYECKUMH OOHEKTAMU;

- BOCIIMTaHUE BBICOKOM MaTeMaTHUYECKOM KYJbTYPBbI.

3agauyd IUCHUILINHBI:
- TOOMTHCS YETKOT0, ICHOI'O IIOHUMAaHUs OCHOBHBIX OOBEKTOB MCCIIEA0BAHMNS U ITIOHATHI aHAIM3a;

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

- IPUBUTHb TOYHOCTb U 00CTOATENLHOCTE APTrYMCHTAIIUNU B MATCMATHYCCKUX PACCYKACHUAX,

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

- CITIOCOOCTBOBATH: MMOATOTOBKE K BEICHUIO UCCIIEI0BATENBCKOMN AEATEIbHOCTH (B YACTHOCTH, JUIS
HaIMCaHMUsl KypCOBOW M BBIMYCKHON KBaJM(UKALMOHHON paboT) B 00JacTAX, MCIOIb3YIOIINUX
MaTeMaTUYeCKHUe METO/Ibl; CO3JaHUIO U MCIIOIb30BAHUIO MAaTEMAaTHYECKUX MO/IEJIEH MPOIIECCOB U
00beKTOB;  pa3paboTke J(PGEKTUBHBIX  MaTEeMaTHYECKUX  METOJOB  pEIIeHUs  3ajaad
€CTECTBO3HAHHUS, TEXHUKH, Y)KOHOMUKH U YIIPABICHUS;

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

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

- OCHOBHBIE CBOHCTBa TIPEJCIIOB TIOCIEAOBATEIBHOCTY W (PYHKIUI JACHCTBUTEIHLHOTO
MEPEMEHHOTO0, MPOU3BOIHOM, TuddhepeHIrana, HeONpeAeIeHHOTO HHTEeTpaa;

- CBOiicTBa (QYHKIIMI HAa OTPE3KE;



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

- OCHOBHBIE (popMyIbI TudPepeHInaTbHON TeOMETPUH.

yMeTb:
- 3aIIUCBIBATh BBICKA3bIBAHUS IIPU TOMOIIM JIOTHUECKUX CUMBOJIOB;
- BBIUUCIIATH MpeAesbl OCIEI0BaTEIbHOCTEN U JeHCTBUTEIEHOTO IEPEMEHHOT0;

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

- mpuMeHATh Gopmyny Teillopa K HaXOXJICHHUIO TVIABHOM CTENEHHOW YacTH MPH BBIYUCICHUU
npenenoB (yHKIUT;

- npuMeHATh popmyny Teitnopa u npasuio Jlonurans;

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

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

- TPUMEHSAEMBbIM @pPU TIOCTPOEHUU TEOPUHU IMIPEJAEJIOB, ammapaToM TEOPUHU IPEEIIOB,
i depeHIMaTbHOT0 M MHTETPAJIBHOTO MCUUCICHHS I PELIeHUs pPasIMYHBIX 3aj]ad,
BO3HUKAIOIINX B QU3MKE, TEXHUKE, SKOHOMUKE U JPYTUX MPUKIATHBIX TUCHUIUINHAX.

TeMbl U pa3jaeiibl Kypca:

1. uddepenunpyeMocTb PyHKINH.

Haercs omnpeneneHue M pazOupaercss cmbici aupdepeHuupyeMocTd (GYHKLIHMU B TOYKE.
Jloka3bIBatoTcs cBoiicTBa AU PepeHInpyeMOCTH BhITEKatOIue U3 onpeaeneHus. Jloka3pBaroTcs
anreOpanyeckue cBoicTBa nupHepeHInpyeMbIX B TOUKE QYHKIUI.

Joka3zpiBaercs TeopeMa o auddepeHpyemMoctd oopatHoil pyHkuuu. [TpuBoasrcs npumepsl
MO3BOJIAIOIINE HAXOAUTh TPOU3BOIHBIE 0OpPaTHBIX (PYHKIUU.

Haercs onpenenenue quddepeHipana, paccMaTpuBalOTCs anredpandyeckue CBOWCTBA, COCOOBI
BBIYUCIIEHUS TuddepeHIraa Mpyu pasInyHbIX crocodax 3aaanus GyHKINH.

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

Jloka3bIBatoTCcsl  (pyHIaMEHTalbHbIE TEOPEMBbl OTpakarolue CBoWcTBa AuddepeHunpyembIx
¢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 OOpaTHMOCTH, CBS3aHHAs 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 (QYHKITHH.

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

PaccmarpuBaroTcs aaiMTUBHBIE U JIMHEWHbBIE CBOWCTBA MHTerpana PumaHa, a Takke CBOMCTBA
MHOKECTBA UHTErpUPyEeMbIX (PyHKIMM. B 4acTHOCTH T€OpeMbl O cpeIHEM 3HAUCHUH.

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

PaccmaTpuBaetcs 3aBUCHUMOCTbh 3HAUEHHUsI MHTErpaja OT MPOMEXKYTKa WHTEIPUPOBAHUS, U Kak
cieacteue Qopmyna Herotona — JleliOauna. PacmarpuBaroTcs mpuMepbl MpUMEHEHs JUIs
BBIYUCIICHHSI 3HAYCHUI UHTETPAJIOB 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 NpEACTaBJICHUA O HCYHUCICHUUN BBICKa3bIBaHMH. P336Hpa}0Tc;1 BaXXHBIC JIJIA
JanbHEUIIEro IMPUMCPHI.

JaroTcs ompeneneHus onepanui HaJl MHOXECTBaAMHU, ONPEAECICHUS U CBOMCTBA OTHOLICHHH U
onepaunui.

N3yuatoTcst OCHOBHBIE BUbI alIT€OpandecKuX KOHCTPYKIIHUH.
N3y4aroTcst yncia Kak peain3anusi OCHOBHBIX aJIreOpanvyecKiuX 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 onpenenenust orpaHM4eHHOCTH, IPEAEIbHOCTH U HEMPEPHIBHOCTH OTOOPaCHUS B TOUKE,
BBITEKAIOUIME W3 CBOMCTB JEHCTBUTENBHBIX YHCEN M KaK YIOPAJOYEHHOTO MOJs, Tak U
METPUUYECKOT0 MPOCTpaHCTBA. V3y4aroTCsi OCHOBHBIE CIIOKAJIBHBIE CBOMCTBA.

Jloka3bIBaeTcs TeopeMa o HEempepbIBHOM 00pase oTpe3ka. JJoka3piBeTcsi TeopemMa 0 paBHOMEPHOM
HENPEPHIBHOCTH HENPEphIBHOM Ha oTpe3ke ¢yHKIuH. Pa3buparoTcss cieacTBUS yKa3aHHBIX
CBOMCTB. PacMaTpuBarOTCA MPUMEPHI.

PaccmarupuBaioTcst cBoiicTBa OecKOHEYHOMANbIX (YHKIHUH, pa30uparoTcs 3aMedaTesbHbIC
npeiensl M pa30MparoTCs METOJbl HAXOKACHUS IIPENeNIOB OCHOBAaHHBIE Ha 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 GyHKIUU TEHCTBUTEIHHOTO IEPEMEHHOTO.

PaccmaTpuBaroTcsi MeTOABI aHaIM3a OJKCTPEMajbHBIX CBOWCTB (DYHKIUU JIEHCTBUTEIBHON
TIEPEMEHHOM.

PaccmaTtpuBaroTcst METO/IbI MCCIIEA0BAaHUS PA3IMYHbBIX CBOWCTB (DYHKLMN U METO/IbI IOCTPOEHUS
3CKM3a rpaduka Ha OCHOBE NPOBEAEHHOTO HCCIEIOBAHUS Ul PA3IMYHBIX CIIOCOOOB 3aaHUsS

(GyHKIMIA.

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

6. [Tpunoxxenus GyHKIIUHN TEHCTBUTEIBHOTO TIEPEMEHHOTO.

PaccmaTpuBaroTcst MeTOABl aHanIM3a OJKCTPEeMajbHBIX CBOWCTB (YHKIUU ACHCTBUTEIHHON
IIEPEMEHHOM.

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

GyHKIHIA.

PaccmarpuBaroTcst MpUIIOKEHHsI CBOWCTB (DYHKIMI AeHCTBUTENLHON MEPEMEHHON ISl peLIeHUs
(GU3NYECKUX U TEOMETPUUYECKHUX 3ajiay.

7. UncnoBBIE MTOCIIENOBATEILHOCTH.

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

H3y4aroTcst OrpaHUYeHHBIE NTOCIEN0BATENBHOCTH, NAETCS ONPENCIICHNE YaCTUYHOIO IpeJena n
CBOMCTBA ITOCJIEI0BATEILHOCTEN UMETh BEPXHUM Y HY>KHUM ITPEEIbI.

I/ISYLIaIOTC}I CXooAmuecsa I1IoCIaCa0BaTCIbHOCTH C anre6pa1/1qec1<0ﬁ U TOIOJTHMYECKOM TOYEK
3pCHUA. HpI/IBOILSITCﬂ MNPpUMEPBI BaXXHbBIX YHUCIIOBBIX MOCJIEAOBATEILHOCTEM M METOMbI
JA0Ka3aTCiabCTBA CXOAUMOCTH.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

BorunciauTeanbHas MaTeMaTHKA

Heab AMCHUNIMHBI:

- OCBOCHME CTyAEHTaMH (yHJAMEHTAIbHBIX 3HAHUH B 00JACTH MPHUOIMKEHHOTO PpEIICHUS
KpaeBbIX 3aJa4y M MAaTeMaTHYEeCKOr0 MOJEIUPOBAHUS, H3Y4YCHHE COBPEMEHHBIX METOJOB
JTUcKpeTu3au AudQepeHnnatbHbIX ypaBHEHUH 1 001acTell NX MPAKTHYECKOTO MTPUMEHEHHS.

3agauu AMCHUIINHBIL:

- (hopmupoBaHme 6a30BbIX 3HAHUH B 001aCTH TUCKPETU3alUH MU depeHIINaTbHBIX YPaBHEHUN U
MaTeMaTHYECKOTO MOACTHUPOBAHUS KaK JUCIUILINH, 00€CIEUNBAIONICH TEXHOIOTHIECKAE OCHOBBI
COBPEMEHHBIX HHHOBAIIMOHHBIX Cep AeATeIbHOCTH;

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

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

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIHECcs JT0JIKHbBI

3HATb:

MECTO U pOJIb 06H_II/IX BOIIPOCOB HAYKHU B HAYUHBIX UCCIICAOBAHUAX

- COBPCMCHHBIC HpO6J’ICMI>I TCOPHHU AINIPOKCUMAIIUN U BBIYHCIIUTEIILHOM MaTCMaTHKU,
- MCETO/bI HpI/I6HI/I)KCHHOFO 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 MPAKTUKE TCOPCTUUCCKHUEC KOMIIOHCHTBI HAYKU: IMOHATUA,
CYXKACHUSA, YMO3AKIIOYCHU A, 3aKOHBI;

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

- paboTaTh Ha COBPEMEHHBIX KOMITBIOTEPAX;



- a0CTparupoBaThCsl OT HECYIIECTBEHHBIX BIMSHUI TPH MOJAEIHPOBAHWU PEaTbHBIX
(bu3nUeCKUX CUTYaIuii;

- T0JIb30BAThCA CIIPABOYHOM JTUTEPATYPO HAYYHOTO U MPUKIIAJHOTO XapaKTepa.

BJIA/IETh:
- [UTAaHUPOBAHUEM, TOCTAHOBKON M 00pabOTKON pe3yIbTaTOB YHCIEHHOTO SKCIIEPUMEHTA,
- HAay4YHOU KapTUHON MHUpa;

- HaBBIKAMHU CaMOCTOSITEJIbHOW paboThl B JIAOOPATOPUU HA COBPEMEHHOM KOMIIBIOTEPHOM
000py1I0BaHUU;

- HaBBIKAMH OCBOCHHsI O0JIBIIOT0 00bEMa HHPOPMAITUH;

- KYJIBTYpO/ TIOCTAHOBKH ¥ MOJICTTHPOBAHUS (PU3NIECKUX 3a]1aU.

TeMbI U pa3jaeiibl Kypca:
1. UaterpupoBanue 0OBIKHOBEHHBIX TU(PepeHIINaTbHBIX YPaBHEHUH.

OpnHomiaroBele siBHble METOAbl: Oinepa, Pynre-Kyrrel; HesBHbIe Meroasl: OJilnepa, Kpanka-
Hukoscon. MHoromaroBssie, MHOro3Ha4Hble MeTobl: Anamca, I 'mpa. Kpaesblie 3amaun. XKectkue
cucTeMbl. MeTo 1 IPOTOHKH.

2. lpubnmxenne nudhepeHIaTbHBIX 1 HHTETPAITBHBIX OMEPaTOPOB.

Koneunsle pasnoctu. Komnaktabie (Ilane-) mpubmxenus. Teopema @ununmnoa. Merton
alpUOpHBIX OLICHOK, HepaBeHCTBO IlyaHkape. YCTOHYMBOCTBH SIBHBIX M HESBHBIX CXEM.
CrexTpanbHbIl  Opu3HAaK ycroiiumBocTW. IIpMHIMI  3aMOpOXEHHBIX KO3 PHUIIMEHTOB.
HccnenoBanye ycTOMYMBOCTU MPOCTEUIINX CXEM AJI1 YPaBHEHUS TEIJIONPOBOJHOCTH B HOpMax
C, . Komnokauus. Koneunsle snemeHTsl. IIpoekuuoHHas Teopema, OLEHKAa TOYHOCTH MJIS
KyCOYHO-TMHEWHoro Oas3uca. IIpoekunoHHas TeopemMa JUIsi KOMIIAKTHO BO3MYILEHHOI'O
oreparopa.

3. [Ipubnuxenue QyHKIMM.

[TpuHIMN MakcHMalbHOTO 00BEMa, TeOpeMa O BbIOOpe y3710B. IHTepHosAIMs MHOTOYIEHaMH Ha
otpeske, popma Jlarpanxka. O6ycioBieHHOCTh MaTpullbl Banaepmona. Pa3aenennslie pasHOCTH,
¢dopma HeroTOHa, HOrpeIHOCTh MHTEPIIONALMH. bapunienTpuueckas ¢popma HHTEPHIOIALMOHHOTO
MHorowieHa. OueHkn koHcTaHT JleGera cBepxy u cHM3y. Oddekr 'mb6ca, MOHOTOHHas
UHTEpHoJsiuMsa. BapuanmoHHOe CBOICTBO €CTECTBEHHBIX CIUIAWHOB, MOTPEIIHOCTh CIUIANH-
MHTEPHOJISIINY, KBa3WJIOKAJILHOCTH (Ha MpUMepe KyOndeckux criaitHoB). OcHOBHBIE cBoiicTBa B-
crutaitHoB.  Ilpumep @abepa. Kpusble mnocienoBarenbHoro jeneHus. OpToroHanbHBIE,
OMOPTOTrOHAJIBHBIE BCILIECK-IPE0Opa30BaHus, aanTanus BCILIECK-PeoOpa3oBaHuil (IU(PTHHT).

4. YucneHHoe HHTCTPUPOBAHUC.



WHTepnosiuMoHHble  KBaJIpaTypHble (GOpMynbl; (OPMYNIbl MPSMOYTOJbHUKOB, TpaIenui,
Cumncona. OpTOroHajJbHble MHOTOWIEHBI, TPEXUWICHHBIE COOTHOILIEHUS, MEXaHW4ecKas
kBazgparypa l'aycca-Skobu. Dxcrpamomnsinust Pudapacona. AnantuBHbIe (GOpPMYIIBI, MPaBUIIO
Pynre. MaterpupoBanue QyHKImii ¢ ocobeHnocTssMu. MHTErpupoBanue ObICTPOOCHMILTHPYIOIIUX
¢ynkuuit. Meronst Monte-Kapio. LientpansHas npeaenbHas Teopema. JInHeliHbie, THBEpCUBHBIE
KOHI'PY3HTHBIE reHepaTopsl, renepatop M.M. Cobos.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

I'apmonuveckuii anaau3

Heab AMCHUNIMHBI:

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

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

3agauyd IUCHUILINHBI:
— ¢opMHpoBaHUE y 00yJarOIUXCsl 0a30BbIX 3HAHUN 110 MATEMATHYECKOMY aHAJIN3Y;

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

— (1)OpMI/IpOBaHI/IC YMCHI/II‘/'I N HABBIKOB IPHUMCHATH IIOJIYYCHHBIC 3HAHUA I PCHICHUS
AHAJIMTUYCCKUX 3ala4, CAMOCTOATCIIBHOTO aHAJIM3a ITOJTYUCHHBIX PE3YyJIbTATOB.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOMKHBI
3HATh:

- OTIpeJICIICHNE ¥ CBOMCTBA TCH30POB M BHENTHUX (hOPM, TCH30PHBIC OTICPAITUH, TCH30PHBIN 3aKOH
npeoOpa3oBaHMs KOOPIUHAT;

- OmnpeeNeHHe U OCHOBHbIE CBOHCTBa aupdepeHIuanbHbIX (OpM, KPUBOJIMHEHHBIX U
MOBEPXHOCTHBIX MHTErpajioB oT (opM, BHEUIHero auddepeHnuana GopMbl, oOLIyI0 Teopemy
Crokca;

- CBOICTBa pOTOpa M JUBEPreHLIMN BEKTOPHOIO MOJIs, Kilaccuueckue Gpopmyisl ['puna, Ctokca u
Octporpaackoro — I'aycca; OCHOBHbIE CBOMCTBa ()YHKIIMOHAJIBHBIX PSIOB M HECOOCTBEHHBIX
HHTErpajIoB, 3aBUCAIIUX OT ITapaMETPOB, TCOPEMEI O paBHOMepHOfI CXOANUMOCTH U aHAJIUTUYECKHUEC
CBOMCTBA PAaBHOMEPHO CXOISAIINXCS PSAIOB U UHTETPAJIOB;

- TEOpEMY O CXOOUMOCTH CTENEHHBIX psioB, Teopemy Komm — Anamapa, cBoiicTBa
AHAJTUTUYECKUX (PYHKLUI; TEOPEMBbI O CXOAMMOCTH M PAaBHOMEPHOM CXOJUMOCTH pAnoB Dyphe,
teopemy Deiiepa, Teopemsl Belieprpacca o npubamkeHny GyHKIMA MHOTOYIEHAMH; CBOMCTBA
npeobpaszoBanust Oypre;



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

yMeThb:

- OCYHICCTBJIAATb OCHOBHBLIC OIICpalMu € TCH30paMW W BHCUIHHUMHU (1)0pMaMI/I, BBIYUCIIATh HX
KOOPJAMHATHI; HAXOAUTh KPUBOJIMHEHHBIC U MMOBEPXHOCTHBIE HHTETPAIIbI OT JU(QepeHIInaTIbHBIX
¢dbopM, BEIUUCIIATH BHEITHUM AuddepeHnnai, noap3oarses popmynoit Ctokca;

- HaXOJUTh JUBCPICHIHUIO MU POTOP BEKTOPHOI'O IT0JIA; MCCICIOBATH (bYHKI_II/IOHaJ'II)HBIe pAdAbl 1
HECOOCTBEHHBIE HHTErpajibl, 3aBUCAIINUEC OT IIapaME€TpOB, HA IIOTOYCYHYIO M PAaBHOMCEPHYIO
CXOOUMOCTD,

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

BJIa/1eTh:

- TEH30pHOH anreOpoii U1 ee MPUMEHEHUs B aHali3e U pusuke, anmaparoM auddepeHnnanbHbIX
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 HHTCTPaJIOB, 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
uHTerpanoB. B- u I'- Gynkium.

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 pa004YuM NPOrpaMMam I CHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

JAnddepennuaibubie ypaBHeHUs

Heab AMCHUNIMHBI:

- OCBOCHHE CTyAcHTaMH (YHAAMEHTaIbHBIX 3HAHUKW B  00JIACTH  OOBIKHOBEHHBIX
i depeHMaIbHbBIX  YPaBHEHUH, HW3y4eHHE CIOCOOOB  HWCCIECNOBAaHMSA W PELICHHS
QG epeHInaIbHbIX YPaBHEHNAH, a TAKXKE UX MPAKTUYECKOTO IPUMEHEHUSI.

3agauu AMCHUIINHBIL:

- hopmupoBanue 0a30BBIX 3HAHUH B 001acTh MU (hepeHTnabHBIX YPaBHEHHH KaK AUCIUTUINHBI,
oOecrieynBarOIIeii HAay4YHbIE OCHOBBI COBPEMEHHBIX MOJEIEH OKpPYKAIOMIero MHpa U
TEXHOJIOTUYECKUX IPOLIECCOB;

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

- (¢opMHpOBaHHME TIOAXOJOB K BBHIMOJHEHUIO CTYJCHTaMH HCCIEJOBaHUN B oOjactu
Qg depeHIraIbHbIX YPaBHEHUH B paMKaX BBITYCKHBIX pa0oT Ha CTENeHb OaKkalaBpa.

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

- METO/bI TEOPUHU OOBIKHOBEHHBIX AU (HepeHINATBbHBIX YPABHEHUH.

yMeTb:

- IPUMCHATH Ha IIPAKTHUKE METOAbI TCOPUHN OOBIKHOBEHHBIX I[I/ICI)(I)CPCHLII/IEU'IBHHX ypaBHeHHﬁ.

BJAACTh:

- MGTOHOJ’IOFI/IGI\/II M HaBbIKaMHU PCUICHUA HAYUYHBIX U MMPAKTHYCCKUX 3a7a4d.

TeMbl U pa3jaeiibl Kypca:

1. JlnHaMHU4YeCKue 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
[lyankape-benaukcona. ¥YcroiuuBocTh no JIsimyHoBy. OCHOBHbBIE ONIPEAEICHUS: YCTOMYMBOCTb,
ACUMIITOTUYECKAs YCTOMYMBOCTb, HEYCTOMYMBOCTb. Y CTOWYMBOCTH JIMHEWHBIX OJHOPOIHBIX
CHUCTEM: OCHOBHBIE OIpEJEIeHUs. Y CTOMUYMBOCTh CHUCTEM C MOCTOSHHBIMU M MEPUOAUYECKUMU
KoddumeHTaMu. Y CTOMUYMBOCTh U CHIIbHAS YCTOWYMBOCTD JIMHEHHBIX TAMUIIBTOHOBBIX CUCTEM
C TMOCTOAHHBIMH Kod(duuuentamu. PacronoxkeHne u CTPYKTypa MHOKECTBA COOCTBEHHBIX
yucen. YCTOWYMBOCTh W CHJIbHAsE YCTOMYMBOCTh JIMHEHHBIX TaMUJIBTOHOBBIX CHCTEM C
nepuognueckuMu  Kodpduimenramu.  Pacmonoxenue < uM CTPYKTypa  MHOXKECTBa
MYJIBTUIUIMKATOPOB. [lapameTpuueckuil pe3oHaHc. XapakTepucTuieckue nokasarenu JlsmyHosa.
Cnektp JlsnyHoBa JIMHEHHOW CUCTEMbl C HEMPEPHIBHOW OrpaHU4eHHON Marpuied. DyHkuuu
JlsniynoBa. Teopema JlamyHoBa o0 yctoitunBoctu. Teopema JlssmyHoBa 00 acCHMOTOTHYECKOM
ycroiunBoctu. @Dynkuus YeraeBa. Teopema UYeraeBa o HeycroitunBoctu. Teopema 00
UCCIICIOBAaHUH PABHOBECHSI HA aCHMITTOTUYECKYIO YCTOWYHBOCTD I10 JINHEHHOMY TIPUOJINKESHUIO.

2. IuddepeHunanbable ypaBHEHUS IEPBOTO MOPSIKA.

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

3. JIuHeliHble ypaBHEHHUS U CUCTEMBI.

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



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

4. JIuneiiHbIe YpaBHEHUS C IEPEMEHHBIMH KO3 PHUIIMEHTAMH.

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

5. O6mas Teopus nudepeHImanbHbIX YpaBHCHUH.

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

6. DJIEMEHTHI BapUallMOHHOT'O UCHHUCIICHUA.

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



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

HanpasiieHHOCTh: CHHXPOTPOHHbIE U HEHTPOHHbIE METO/IbI UCCJIEI0BAHUI

HNudopmaruka

Heab AMCHUNIMHBI:

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

3agauu AUCHMILINHBI:

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

- U3y4eHHe sA3bIKa BbICOKOTO ypoBHA (CH);

- IpHOOpETEeHNE HABBIKOB PabOThI IPH CO3JJaHUH MPOTPAMMHOTO POAYKTA.
Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOSHHS IUCHUIUIMHBI O0yYaroIHecs JOIAKHbBI

3HATh:

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

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

- MMETh NpEeJCTaBlI€HHE OO0 HCMOJIb30BAaHUHU JIOTOJIHUTEIBHBIX MAaKETOB W OMOIMOTEK MpH
IIPOrpaMMHUPOBAHUH.

yMeTb:

- pa3pabaThiBaTh AJTOPUTMHUYECKHUE W TPOTPAMMHBIC PEIICHUS MPHUKIAIHOTO MPOrPaMMHOTO
obecreueHus;

- IPUMCHATDH PA3JIMYHBIC METOJABI OTJIAIKU ITPOTpaMM.

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

- HaBbIKaMU CaMOCTOSITENIbHOM pabOThI IIPH CO3/ITaHUU MPOTPAMMHOTO 00eCTIeYeHHUS.



TeMbl U pa3jesibl Kypca:
1. JIlunamuueckue cTpyKTypsl. BuHapHbIe 1epeBbs. X31I-Ta0InIIbL.

HepeBbs. bunapnsie nepeBbsi (ocHOBHBIE MOHATHA). [locTpoeHne nepeBa. PexypcuBHBIN 00Xx0/1
nepesa. [louck snementa B gepeBe. Y jajneHue 3JIeMeHTOB U3 JepeBa. [loctpoenne Xaui-ra0iuiibl.

2. lunamuueckue CTpyKTypbl. CIMCKH.

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

3. Knaccel namaru. JluHaMuueckoe pacupeesieHue maMsTH.

OObsiBiIeHHE TNEPEMEHHOM TUIA CTPYyKTypa. JlocTynm K 3jeMeHTaM CTPYKTypbl. BroxeHHbIe
CTPYKTYpBbI. YKa3aTenu Ha CTpYKTypbl. MaccuBbl cTpykTyp. BBoJ, BbIBOI cTpyKTYp. CTaTHueckoe
U JUHAMUYECKOE paclpeleeHue naMsaTtu noj cTpykrypsl. Kiacesl nmamsaru. /luHamuueckoe
BBIJICJICHUE NTaMSATH.

4. MaccuBsl. Mcnionb3oBanue ykazatenei.

VYkazarenu. Onepanun Haj ykazareasiMu. O0paboTka MacCHBOB C HCIIOIB30BAaHUEM yKa3aTelleH.
MaccuBbl yKa3aTesen.

5. OCHOBEI AJITrOpUTMHU3AlUU. bazoBrie monsarus s3eika CU.

BBenenue B nporpammupoBanue. Tumbl anroputMoB. CHHTE3 aJrOPUTMOB Ha OCHOBE 0a30BBIX
koHCcTpyKuui. Crpykrypa CHU-nporpammbl. CTaHJapTHbIE THUIbI JaHHBIX. BbIpaxkeHus, TUIIbI
BBIpOKEHUH. YmpaBmsromue crpykTypsl. Lukmbl.  CrocoObl  xpaHeHHs HWH(OpPMAIHH.
OpnHoMepHbIE U IBYMEPHBIE MACCHBBI.

6. [ToOuTOBBIC ONIEpAITHH.
[ToOUTOBBIN JOCTYII K TaHHBIM.
7. CuMBOJIbHBIE CTPOKU. CBOOOIHBIE MACCUBBI CTPOK.

CumBonbHbIe cTpoku. CTaHmgapTHble (QyHKUMU Iyig paboOThl CO cTpokamHu. MacCHBBI CTPOK.
CBoOonHble MaccuBbl. JIMHAMHUECKOE paclpeeNieHue maMsaTH MO CTPOKH He(UKCUPOBAHHOMN
JUIMHBL.

8. dyHKUMN.

Onpenenenue u ucnoib3zoBanue Gpynkuuil. [lepegaua napamerpon. @opmainbHble U (haKTUUECKHE
napameTpsl. JIokabHbIe U 1100aIbHbIE TIEPEMEHHBIE.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

HUctopus Poccun

Heab AMCHUNIMHBI:

- yrIyOJeHHOE W3Y4YeHHWE OCHOBHBIX HMCTOPUKO-KYJIBTYPHBIX IIPOLECCOB Ha TEPPUTOPUHU
OTeuecTBa B AMIOXM KAMEHHOTO, OPOH30BOT0 U KEJIE3HOTO BeKOB, B JlpeBHel 1 CpenHeBeKOBOM
Pycu u B Poccuum HOBOro BpeMEHM BIUIOTh /0O COBPEMEHHOCTH B KOHTEKCTE MCTOPUU
COMpeACIbHBIX 3eMelb (B OCHOBHOM OTHOCsIIMXcs kK teppuropun ObiBmiero CCCP) Ha ¢one
KpPaTKOH XapaKTEepUCTUKU COLIMATIBbHO-I3KOHOMHUYECKUX U MOJINTUYECKUX MTPOLIECCOB;

- q)OpMI/IpOBaHI/Ie npeacTaBJICHUA O prnHeﬁMHX JOCTHXKEHMSX OTCYECTBEHHOM KYJbTYPHI, 00
OCHOBHBIX TCHACHIUAX €€ PA3BUTHA.

3aga4yd AUCHUILINHBI:

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

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

ITepedyenb miIaHMPyeMBbIX Pe3yJIbTATOB 00y4YeHHS MO JUCHHUIINHE (MOAYJIIO)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOIKHBI
3HATh:

- BOXHEHIINE BEXU OCHOBHBIX HCTOPUKO-KYJIBTYPHBIX IPOLIECCOB Ha Teppuropun OTedecTsa B
AMOXM KaMEHHOro, OPOH30BOr0 M ele3Horo BekoB, B JlpeBHeil u CpenHeBekoBoil Pycu u B
Poccun HOBOro BpeMeHH BILIOTH JJO COBPEMEHHOCTH B KOHTEKCTE UCTOPHH COIIPENEIbHBIX 36MEIb
(B OCHOBHOM oTHOcAIMXcs K Tepputopun 6s1Biero CCCP);

- OCHOBHBIE 3aKOHOMEPHOCTHU HCTOPHKO-KYJIbTYPHBIX IMPOILIECCOB Ha Teppuropun OTeuecTBa B
AMOXU KaMEHHOTro, OpOH30BOr0 U Kele3HOro BekoB, B JlpeBHeil u CpenHeBexoBoil Pycu u B
Poccun HOBOTO BpeMEHH BIUIOTH 10 COBPEMEHHOCTH B KOHTEKCTE HCTOPUH CONPEIETbHBIX 3€MEIIb
(B ocHOBHOM OTHOcsIIMXCS K Tepputopuu ObiBiiero CCCP);

- prHHeﬁume JOCTHKEHHS OTE€UECTBEHHOM KYJIbTYpPbl, OCHOBHBIC TCHACHIINU €C PA3BUTHA.

yMeThb:

- OCYHICCTBIIATH CpaBHI/ITeHLHO-I/ICTOpI/IquKI/Iﬁ aHaJIn3, OBJAACHHUC OCHOBaMH HCTOPHUYUCCKOTO
MBIINIJICHUS.



BJIAJ1€Th:

- OCHOBaMU HCTOPUYECKOTO MBIIIJICHHS], CHOCOOHOCTHIO MPUMEHSTH ITOJIyYeHHbIE 3HaHUA B chepe
UCTOPHUU KYJIbTYPBI, KYJIbTYPOJIOTHH U UCKYCCTBO3HAHMUSI.

TeMbl U pa3jesibl Kypca:
1. Uctopus u kynasTypa OteuectBa B 1917-2014 ronax.

CBoeobOpazue 1 mpoTuBopeunBocTh KynbTypHOro passutus CCCP B 20-50-e rr. Kynbrypa 1920-
x rr. [lonsTue "KynpTypHO# peBomronmu”, ee peanusanus. HoBas oOpa3oBarenbHas cucrema.
Hayka u texnuka B 1920-e rr. XynoxecTBeHHass KyjlbTypa AaHHOIO mepuona. Biusnue
peBosronnii 1917 1. u rpak1aHCKOI BOMHBI HA COCTOSIHUE KYJIBTYPHI.

Kynerypa 1930-x rr. Ilpomomxenue "KynbTypHOHl peBomonuu". Pa3BuTue cucCTEMbl
oOpazoBanus. Pa3BuThe ecrecTBeHHbIX Hayk. Curyanuss B cdepe TIyMaHUTApHBIX HayK.
XynoxkecTBeHHass KynpTypa. Jlureparypa. WM300pa3uresnbHOe HCKYCCTBO. ApPXMUTEKTypa.
Kunemarorpad. MckyccTBo 1 Bi1acTh.

OCHOBHBIE IPOTUBOPEUHS U JOCTIKEHUS B o0macTu KylnbTypsl B 60-90-¢ rr. XX B. n Hauane XXI
B. B CCCP u Poccun. ['ocymapcTBeHHasi MoOJMTHKA B 00NacTH Hayku M oOpasoBanusi. HoBbie
TEHJCHIIUU B pa3BUTUU OOIIECTBEHHBIX HayK. EcTecTBeHHbIE HayKu. Xy/10KECTBEHHAS KYJIbTYpA.

[Tepexon ko BceoOmeMy cpenHeMy oOpa3oBaHuio. PazButue ectecTBeHHBIX Hayk. CuTyanus B
chepe rymaHutapHblx Hayk. OdunuanbHoe U HeopUIMAIbHOE HCKYCCTBO (JIUTepaTypa,
YKUBOTHCh, CKYJBIITYpa, TEATp, MYy3bIKa).

"[konbHas pedopma". PanukanbHble U3MEHEHHs B cepe B3aMMOOTHOIIEHHUS IOCylapcTBa U
cdepsl KynbTyphl. JIuTepatypa 1 HCKYCCTBO B HOBBIX YCIIOBUSX. Pa3BUTHE T'yMaHUTapHBIX HAYK U
COCTOSTHUE €CTECTBEHHBIX HaYK.

HoBpie ycrmoBusi cyiecTBOBaHHS KyIbTypHOU cdepbl. M3MeHeHHs B cucTeMe O0Opa3OBaHMUS.
Curyanust B 001acTU €CTECTBEHHBIX M TYMaHUTApHBIX HayK. XYIOXKECTBEHHas KyJIbTypa B
coBpeMeHHOM Poccun.

2. OcHoBsl Poccuiickoro rocynapcrsa.

OcHosbl Poccuiickoro rocyaapcrsa. KoHcTuTylinoHHbIH cTpoid. IIprHIMIIBI KOHCTUTYIITMOHHOTO
ctposi PO. Poccus — eauHoe, 11e10CTHOE rocyaapcTBo. Poccusi — conmanbHOE rocyaapcTBo.
Poccust — cBeTckoe rocynapcTso.

3. Ob6pa3oBaHue KJIAcCOB U TOCYJApCTBa Y BOCTOUHBIX ClaBsH. J[peBHss (TOMOHroibcKas) Pyce.
KynsrypHO-ucTopuueckoe pazsutue. Pycckue 3emnn u 3omnoras Oppa.

Boctounble cnaBsHe, HX HCTOKM M KynbTypa. IlpoGiema sTHOreHe3a BOCTOYHBIX CIIaBsH.
OCHOBHBIE 3TaIlbl CTAHOBJIEHHS TOCYapCTBEHHOCTH. [[peBHssa Pyck u koueBHUKH. BusanTuiicko-
IpeBHepycckue cB3u. OcoOeHHOCTH colManbHOro cTposi JpeBHeil Pycu. DTHOKynbTypHBIE U
COLIMAIBHO-TIOJIMTUYECKUE TPOLECChl CTAHOBIIEHHUSI PYCCKOM TOCYIAapCTBEHHOCTH. [IpuHsTme



xpuctuancTBa. Pacnpoctpanenue ucinama. Haponst Boctounoit EBponbl Bo 2-ii moi. I Teic. H.5.

Kynerypa Kuesckoit Pycu Ha doHe cpeqHeBeKoBOM KyIbTYphl. KynbTypHOE HacIeIMe BOCTOYHBIX
ClHaBsSH M pycckas KyibTypa. DopMHpOBaHHE IPEBHEPYCCKOM HAPOIHOCTH. APXHUTEKTYpa,
JKUBOMHCH, peMecia, jauTeparypa, ¢Gonpkiop. Cuctema pocmuceil ApPEeBHEPYCCKOrO Xpama.
TexHUKH IpEeBHEPYCCKOro MPHUKIAJHOTO UCKyccTBa. Pennrnosnsie npeacraBieHus B KueBckoi
Pycu: oT MHOro60ust K XpuCcTHaHCTBY. [IBoeBepue B pycCKoil KyabTypHOU Tpanuuuu. Kuesckas
Pycp 1 packos MUpOBOI XpUCTUAHCKOW LEpKBH. POIb XpHUCTHAHCTBA B pa3BUTUU IPEBHEPYCCKOM
KYJIbTYpHI.

Kynsrypa Hosropoackoii, Brnanumupo-Cysnansckoii u [annuko-BosibIHCKOM — 3eMelns:
JIOKaJIbHBIE OCOOCHHOCTH apXUTEKTYPHI, dKHBOITUCH, peMecia, TUTeparypsl, ¢ponabkiopa. [Toxsem
KYJIBTYPBl B PYCCKUX 3emiisix. Mmes eamHCTBa pPYCCKOM 3emiim B Ooph0e ¢ BHEUTHUMH
3axBaTurkamu. "CioBo o nosky Uropese".

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

ConuanbHo-nIoaUTHYECKHE U3MEHEHUs B pycckux 3eMisix B XIII-XV BB. Pyck u Opna: npoOiembl
B3aUMOBIMUAHUA. TopMoO3sdlee BIMSHUE 30J0TOOPIBIHCKOIO UT'a HA PA3BUTHE PYCCKOM KYJIBTYPBI.
Pa3rpom u yHMUTOXXEHHE KYJIBTYPHBIX IIEHHOCTEH. Pa3phiB 1 ocnabieHre TpaAuIIMOHHBIX CBS3EH
C XpUCTHAHCKUM MUPOM. YIIaJIOK PEMECIIA U HCKYCCTBA.

4. Poccuiickaa umnepus B XVIII B. UcTopus u KynbTypa.

OcHOBHbIE TEHJEHLUMU B DPA3BUTUM OOpa30BaHMUS U MPOCBEUICHMS, HAYKH, APXUTEKTYpBHI,
auTeparypsl 1 UckyccTBa B Poccum mepsoit uerBeptu XVIII B. Pedopmer Ilerpa I B obmactu
KylIbTypbl U ObiTa. BBeneHue rpaxmanckoro mpudta, apaOCKux mudp, HOBOTO KaJIeHAAPS.
[TepBast pycckas neyaTHasi razera. CBETCKUN XapakTep HOBOW KyJIbTYpbI, €€ B3aUMOJEUCTBUE C
3alaHOEBPONECICKON KyJIbTypoll. Akanemuss Hayk. CBerckass mIKoyla. BOEHHBIE NIKOJIBI.
Ceerckue y4eOHMKHM M HayyHas aureparypa. Hayka u TexHuka. OOI1ecTBEHHO-IOIUTHYECKAS
MbIcb. CTaHOBJIEHHE TOPOICKON apXUTEKTYPBI: PETYJIApHAas JIaHUPOBKA, CBETCKHE U LIEPKOBHbIE
3nanus. Co3gaHue OOLIECTBEHHBIX, HAYYHBIX, MY3€HHBIX, OHOIMOTEUHBIX YUpPEKIECHUIL.
JIuteparypa. J)Kuonuce. Ckynsnrypa. Teatp.

OCHOBHBIE TOCTHKEHUS B 00JIACTH KYJIbTYpHI B Poccuiickoit nmmnepun cepeusl - 2-i moi. X VIII
B.

"Bex mnpocsemenus". CoclioBHBIM XapakTep oOpa3oBaHUs. JleaTenbHOCTh AKaJeMUU HayK.
Ob6cnenoBanue u nuzyuenue crpaisl. M.B. JlomonocoB. OcHoBaHre MOCKOBCKOTO YHUBEPCUTETA,
AxkaznemMun xynoxkects, ['opHoro mHctutyTa. dOopMHpOBaHUE pycCKON HHTemreHuuu. A.H.
Panuies u craHOBIEHUE ONTIO3UIIMOHHOM TPAJHUIIMK B PYCCKOM OOIIECTBEHHOM MBICTH. Pa3BuTne
TEXHUYECKUX M €CTECTBEHHBIX HayK. Poccuiickue n3ooperarenu. KommiekcHbie reorpadudeckue
skcnieauuu. BoiabHoe skoHOMMUeckoe obmiecTBo. McTtopuueckue Tpyapl 1 Havano myOIuKauu
HUCTOPUYECKUX MCTOYHUKOB. JluTeparypa u mnyOmuuuctuka. Pycckoe MpoCBETUTENHCTBO.
Kypnans! v razeTsl. Bo3HukHOBeHHE pycckoro npodeccuonanbHoro tearpa. KpemnoctHoi teatp.
BBIT ¥ HpaBBI: 1€pEBHS U TOPOJ.

ApXI/ITCKTypa " )KUBOIIHUCH: 6ap01<1<0 Hn KJ1aCCUIIM3M.



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

OCHOBHBIE BEXH B Pa3BUTHUU KYJIbTYpPHI B IpeapedOpMEHHBIA U MOpeOPMEHHBIA MEPHOIBI B
Poccun XIX B.

Kynerypa Poccum B mepBoii momoBuHe XIX B. OOpasoBanue u mnpocsemeHue. IIIkomsbl.
YHuBepcutersl. Texnuueckoe odpa3zoBaHue. Y CUICHHE COCIOBHOCTH B oOpa3oBaHuu. Hayka u
TeXHMKa. XYJOXKECTBEHHas KyinbTypa. Jluteparypa: crtuieBble HampabiieHus. CTaHOBJIEHHE
PYCCKOTO JIUTEPATypPHOTO si3bIKa. TeaTp u My3bIKanbHas KyabTypa. M300pa3uTesibHOe HCKYCCTBO:
YKUBOINCH, CKYJIBIITYpa. APXUTEKTYpa.

Peammsm n POMAHTHU3M. ConmanbHbIe HUACHU B apXUTCKTYPEC U )KUBOIIHCH.

KynbsTypa Poccuu Bo Bropoii nonosune XIX - Hauane XX B. CoCTOsIHME MPOCBEUIECHUS U TICYATH.
Tunbl HavanbHO# mikojbl. Cpennee oOpasoBanue. Briciiee oOpazoBanue: pacmmpenue (Gpopm.
OcHoBaHME HapOAHBIX YHHUBEPCUTETOB. KHHUIOM3IaTENbCKOE M KYpHAIbHO-TA3€THOE JIEJO.
KynpTypHO-TIpOCBETUTENBCKUE YUpeKIeHN. PasBuTre Hayku v TexHuKH. HoBbIe HarlpaBieHus B
Hayke. Co3jaHue HayyHbIX IIKoJ. Hauano nprMeHeHuss TEXHHYECKUMX HOBIIECTB B OBITY.
XynoxecTBeHHas KynpTypa. 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 KyJbTypHBIE TocTHX)eHus B Poccun Havana XX B. BiusiHue nepBoil MUPOBOM BOMHBI,
peBomronuii deBpanst U okTsIOpst 1917 1. M rpaxkmaHckoil BoiiHBI B Poccuu Ha KyIbTypHYIO
CUTYALUIO.

6. O6pazoBanue u pazsurue Poccuiickoro rocynapctsa B XIV-XVII BB. Mctopus u KyibTypa.

BnusiHue Ha pa3BuTHE KyJIbTypbl Bo3BbIIeHUSI MockBbl U KynukoBckoi nmodenbl. Bo3Bblienue
MockBbl. MOCKBa Kak LIEHTP KYJIbTYpbl (OpPMUPYIOLIEHCS BETUKOPYCCKONW HApPOIHOCTH.

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

Apxurekrypa. CtpoutenbcTBo codbopoB 1 MockoBckoro Kpemiisi. Apucrorens @uopaBaHTH.
XKusonuce. eodan I'pex. Anapeit Pydres.

OcHOBHBIE TeHJICHIINH B pa3BUTHU KylIbTypsl Poccun B XVI B. Kynbrypa ykazannoro nepuoja
KaKk OJMH u3 (AaKTOpPOB CKIAJbIBaHUS BEIUKOPYCCKOM HapoaHOCTH. DopMHpoBaHUE
MOJIMTUYECKOW  HJIEOJOTMH  LIEHTPAIM30BAHHOITO rocynapcrBa. OOIIecTBEHHass MBICTb.
Konmermmmst "MockBa - Tpetnit Pum". "Ckazanme o KHsI3BbsSIX Bragumupckux" —Kak
IIpoIaraHIucTckoe counHenue. Kpymnneimue neronucHsle cBopl. "Crenennas kaura'. "Herpu-
muHen". XKurtuiiHas nutepatypa. XpoHorpadsl. Mcropuueckue nosect. IlyOnuumcruyeckue
npousBenenus: VBana IlepeceroBa. Ilepenucka A.Kypb6ckoro ¢ MBanom I'pozubiMm. Hauano
kHuronevyatanus B Poccuu. MBan ®enopoB. Apxutekrtypa. IllatpoBoe CTpOUTENHCTBO.
O6oponnoe 30muectBo. JXuBomuchk. Jlmonucuit u ero mikona. beir m Hpasbl. "JlomocTpoit".
Haponnoe tBopuecTBo. BiusHne onpuyHuHbl U JIMBOHCKON BOMHBI HA COCTOSIHUE KYJIBTYPBI.



Baxneiimue kynbTypHble noctkenus B Poccun B XVII B. Havano dopmupoBanusi pycckoit
Haiuu. CMyTHOE BpEMsI U €r0 OTPaX€HUE B KYJIbTYPHBIX IIpolLeccax. YCHJIEHUE KYyIbTYPHBIX
cBazel ¢ 3amaguoit EBpomoii. OOmiecTBeHHass MbICiab. TeopeTnueckoe OOOCHOBaHUE
camozepxkapusi. Anoniorust packona ("XKurtue" mporomona ABBakyma). YCHJIEHHE CBETCKHX,
PALMOHATMCTUYECKUX U JIEMOKPATHUECKUX AJIEMEHTOB B KynbType ("oOMupiueHue" KyiabTyphbl).
Pacnipoctpanenue rpamoTHOCTH, pa3zButue npocsemieHus. HIkonsl. CiaBsHO-IpeKO-IaTHHCKAS
akazemus. Hakomenue u pacnpoctpaHeHue HaydHbIX 3HaHui. Jluteparypa. Jleronucu. HoBsle
auTeparypHsbie skaHpbl. CaTupudeckue U ObIToBBIE TOBecTH. CHimabuieckoe CTUXOCIOKEHHE.

Apxutektypa. "JIluBHoe y3opoube". Cyap0a marpoBoro 3oa4ectBa. CBETCKUE 3[IaHUS U XPaMbl
Mockssl, SpocmaBisi, PocroBa Bemukoro. "HapeimkuHckoe (MOCKOBCKOE) 0Oapokko'.
JlepeBsiHHOE 30/T4ECTBO.

JKuonmics. @pecku U UKOHBL. [losABIIEHME pEANMCTUYECKUX TEHJEHLUN, HA4ajao MOPTPETHOU
xuBonucu. CUMOH YIIaKkoB.

My3bika 1 HapOJHBIN TeaTp.

beITOBBIC HOBIIECTBA U TpaAUuIIUOHHBIC YCPTHI. HaponHoe TBOPUYCCTBO.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

KBanrToBasi MexaHuka

Heab AMCHUNIMHBI:

- OCBOCHHC CTYACHTaMH OCHOB KBaHTOBOM MEXaHHUKHU.

3agauu AMCUUIIINHBIL:

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

- OBJIaAICHUC OCHOBHBIMH MCTOAAMH, IO3BOJIAOIIHMMU PpCHIATH YPAaBHCHUMA aHAIIMTUYECKOM
MCXAaHUKHU; pCIICHUC 3a1a4, OXBATbIBAIOIINX OCHOBHBIC IIPUJIOKCHU S aHAJIMTUYECKON MEXaHUKH.

Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- OCHOBBI JIArPAHKEBOW MEXAHHKHU;

- TCOPECTHUYCCKUC OCHOBBI JHHAMUKHN KOHCCPBATHBHBIX W AOWCCUIIATUBHBIX CHUCTEM BOIH3H
paBHOBECHUA,

- TEOPETUYECKHE OCHOBBI JMHAMUKH TBEPAOIO TEJA;
- IPUHIIUIT HAUMEHBIIETO IEHCTBUS M OCHOBBI TAMUIIBTOHOBOM MEXaHUKU;
- METO/] KAHOHMUYECKUX NpeoOpa3oBaHuil U anmapart ckoOok Ilyaccona;

- MeTo1 'amunbTOHA-AKOOU M TEXHUKY pa3JelIeHUs IEPEMEHHBIX;

- METO NCPEMCHHBIX Z[eﬁCTBHe'YFOJI.

yMeTh:

- (I)OpMy.TII/IpOBaTB YpaBHCHUA Harpacha B O606H.ICHHBIX KOOpAUHAaTax, HAaXOAUTb HWHTCIPAJIbI
ABWIKCHUSA U C UX MOMOIIBIO PCIIATh YPABHCHUS JIBUKCHUA,

- BBIYUCIIATH IEPUO] (l)I/IHI/ITHOl"O JABMIKCHUS,

- BBIYUCIIATHE CECUCHUC PACCEAHUA B JaHHOM LCHTPAJIbHOM I10JIC;



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

- BBIYUCIIATh MOMCHTEI HHCPLIUH TBCPAOTO TCJIA,

- TEPEeXOAUTh OT JIarpaHkMaHa K TaMHJIbTOHHAHY W HaoOOpOT C IMOMOINBIO NMpeoOpa3oBaHUs
Jlexxanpa;

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

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

- ICPCXOAUTHh K ICPECMCHHBIM IIGfICTBPIG-erJI;

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

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

- MCTOJOM KAaHOHHYCCKHX ypaBHCHI/Iﬁ FaMI/IHBTOHa, alrapaToM CKOOOK HyaCCOHa, MCTOAOM
I'amunsToHa-SIKOOH PCHICHUA KAHOHUYCCKHX ypaBHeHHfI.

TeMbI U pa3jeiibl Kypca:
1. OcHOBBI JIarpaHXkeBON MEXaHUKU

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

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

[ToTenmmansHas sHeprus. CoxpaHeHue nmoyHON »Hepruu. Hemorennumansueie 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 IIOMOLIIBKO HWHTETPAJIOB
JBHXXCHUA. 321,[[8.‘{8. ABYX TCII. I[BI/I)KCHI/IC B IICHTPAJIbHOM IIOJIC.

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

PaBHOBecue. YCTOWYMBOCTh U HEYCTOMYMBOCTD. JIMHEapu3amus u Majblie KoseOanus. JJnnamMmuka
KOHCEPBATUBHBIX M JUCCUNIATUBHBIX CHCTEM BOJIM3W paBHOBECHs. BBIHYXICHHBIC KOJIeOaHUs U
pe3zonanc. COOCTBEHHBIE YaCTOTHI JIJISi CHCTEM CO MHOTHMH CTETICHSIMH CBOOO/IBI.



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

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



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

KBanToBas Teopus

Heab AMCHUNIMHBI:

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

3agauu AMCHUIINHBIL:

- 3HaKOMCTBO C 0a30BBIMH OJKCIIEPUMEHTAIBHBIMH (aKkTaMyd B OOJIACTH KBAaHTOBOW (DU3WKH,
ycBoeHue ypaBHeHuil Illpenunrepa, [laynu m J{upaka, OonuCHIBaIOIIMX KBAHTOBBIE SIBIICHHS,
OBJIaJICHUE MaTeMAaTUYECKUMU METOJIaMH, MO3BOJIAIOIIMMHU pellaTh KBAaHTOBBIE ypaBHEHUS,
pelIeHue 3aaa4, OXBaThIBAIOIINX OCHOBHBIC MPUIIOKEHUS! KBAHTOBOM (DU3HKH.

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

3HATh:

- YUCJICHHBIE MTOPAJIKH BEJIMYHH, XapaKTEPU3YIOINE KBAHTOBBIC SBJICHUS;

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

- OCHOBHBIE IPUHIUIIBI KBAHTOBOM MEXaHUKU;

- METObI OITMCaHUA KBAHTOBBIX CHUCTEM,

- CBSA3b COOCTBEHHBIX BCKTOPOB U COOCTBEHHBIX 3HAYCHUM OIepaTopoB C Ha6J'IIOI[aeMI)IMI/I n
HU3MCPACMBIMHA (I)I/I3I/I‘IGCKI/IMI/I BCIMYHMHAMM,

- OCHOBHBIC TOYHO pCHIAEMbIC MOACIIN KBAHTOBBIX CUCTEM;

- OCHOBHbIE IPUOJIM>KEHHBIE METO/IbI PEILIEHUS 3a]]a4 KBAHTOBOM MEXaHMKH: KBa3UKJIACCUUECKOEe
npUOIMKEHNE, CTAIIMOHAPHYIO U HECTALMOHAPHYIO TEOPUIO BO3MYIIIEHUH, BApUALIMOHHBII METO/;

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

- OIIMCAaHUC BSaPIMOJIeﬁCTBPISI OJICKTPOMArHuTHOI0 M3JIYUYCHUSA C KBAHTOBBIMH CHUCTEMaMU
3apsAa0B;

- OCHOBBI peHHTHBHCTCKOf/'I KBaHTOBOM TCOpHHU.



yMeThb:

- HAXOAUTh Oe3pa3MepHbIe TapaMeTPhl, ONPEACISIONINE U3ydyaeMOe SIBIICHUE;

- IPOU3BOJIUThH YHCIICHHBIE OLIEHKH I10 MOPSAKY BEJIUYHHBI;

- HaXOJIUTh SHEPTETUYCCKUE CIICKTPHI U BOJTHOBBIC (DYHKIIMH B OJTHOMEPHBIX CITyJasiX;

- HaXOJIUTh KBAaHTOBOMEXaHHYECKHUE CPEIHUE C IIOMOIIBIO U3BECTHBIX BOJIHOBBIX (PYHKIIMIA;

- IPUMCHATH KBa3UKJIaCCHUYCCKOE HpI/I6J'II/I}KCHI/Ie JJI1 OIEHKHU ypOBHCI;'I OHEPIrun U BCpOHTHOCTeﬁ
IMPOXOKACHUA CKBO3b ITOTCHIIMAJILHBIC 6apbepbl;

- NPUMEHATh CTAMOHAPHYIO TEOPUIO BO3MYILUECHMM I HAXOXKICHHS IONPABOK K YPOBHSAM
SHEPTUU U BOJHOBBIM (PYHKLIHUSIM;

- IPUMCHATH HECTAIUOHAPHYIO TCOPHUIO BOSMYH_IGHI/II\/'I JJIs1 HAXOXKACHUA BepOHTHOCTeﬁ epexoaoB
MECXKAY COCTOSSHUSAMU,

- p€luaTth 3aa41 O HAXOXKIACHUU COCTOSIHUU U OHEPreTUYCCKOro CricKTpa CUCTEM MHOT'MX, B TOM
YUCJIC TOXKACCTBCHHBIX, HaCTHII,

- BBIYHUCJIATH I[I/I(i)(bepeHLII/IaJIBHBIC CCUYCHU paCCCAHUA YaCTHUL pa3JIMYHbIMUA ITOTCHIOUAJIAMU

- OIIPEACIATE BO3MOKHOCTb OIITHYCCKUX IICPEXOAO0B MCKAY COCTOAHUAMHU CUCTEM 3apsiAOB U
OLICHUBATb BPEMCHA KU3HU B036}’)KI[6HHI)IX COCTOSIHUH.

BJIAJIeTh:
- KyJIbTYpOM ITOCTaHOBKH 33/1a4 KBAHTOBOM MEXAHUKHU;

- OCHOBHBIMHU MCTOAAMH PCIICHUA 3adaqd KBaHTOBOM MCXaHHUMKH, B 4aCTHOCTH, O HAaXOXKXACHHHU
COOCTBEHHBIX (I)YHKI_II/Iﬁ 1 COOCTBEHHBIX 3HAYCHHI onepaTopoB q)HBPI‘IeCKI/IX BCJIMYHH,

- HaBBIKAMH TEOPETHUUECKOT0 aHaJIN3a, MOAEIUPOBAHUS U OLICHOK CBOIMCTB peasbHbIX (PU3NUECKUX
CUCTeM, 00J1a/1al0INX KaK JUCKPETHBIM, TaK U HEMPEPBIBHBIM CIIEKTPOM.

Tembl U pa3ensl Kypca:
1. BonHOBass MeXaHUKa NPOCTBIX CUCTEM M TEOPHUSI PACCESTHUS.

['nnore3a kBaHTOB ((hOTOHOB), ypaBHeHHe DifHIITENHHA A1 PoTodddexra. Mmmynsc GpoToHa U
apdext Komnrona. Bonusl ae bpoitnsa. {nuna BomHsl ne bpoina st snektpoHa. IInmotHocTh
BEPOSTHOCTH M aMIUIMTYyJla BEPOSATHOCTH OOHApPYXHUTh YacCTHIy B 33aJaHHOH TOYKe. YCIOBHE
HOopMHpoBKH. Cymneprno3uiys BoiaH ae bpoiins (BoaHOBOM maker). AMIUIMTYa BEPOSTHOCTH U
IUIOTHOCTb BEPOSITHOCTH OOHAPYKUTh YACTUIlYy C 3aJlaHHBIM UMIYIbcOM. BomHOBas ¢GyHKUuS.
HopmupoBka BOMHOBBIX (DYHKIMI HAa €IUHMIY M Ha JenbTa-QpyHKuuio. Bomna ne Bpoins u
onepatop wummynbca. YpaBHeHue IIpenunrepa. CranMoHapHBIE COCTOSHHA. YPpaBHEHHUE
HEIPEPBIBHOCTU JUIS TUIOTHOCTH BEPOSTHOCTH M INIOTHOCTH TOKA BEPOATHOCTU JUIS YACTHIIBL.
OnHomepHOe (GUHMTHOE W HMH(QUHUTHOE JBWKEHHWE 4YacTULbL. [IpUHIUN Cyneprno3uium.
['aMunpTOHMAH JMHEWHOTO TAapMOHMYECKOro ocumwuiAropa. OnepaTtopbl pOXISHUS U
YHUYTOXEHHUS. DHEPTETUUECKHUI CIEKTp JMHEWHOTro ocumiuisiTopa. IlocTpoeHne coOCTBEHHBIX
GyHKIMI JTUHEMHOro OCHMIUIATOpa B KOOPAWHATHOM mpencTaBieHud. [loamHOMBI DpmuTa.



Pa3nenenue nepeMeHHBIX B KBAHTOBOM 3aa4e 1ByX Tell. CBEACHHE 3aa4u IBYX Tell K JBUKCHHUIO
YacTHUIBl C MPUBEAEHHOM Maccoil B LEeHTpaibHOM Tmoje. OmnepaTop OpOMTaIbHOIO MOMEHTA
YaCTHUIIBl B KOOPAMHATHOM MpeacTaBieHnn. Cpepruueckne rapMOHUKU. | aMUIIbTOHUAH YaCTULIBI
B cepuuecKux KoopAuHaTax. Pa3yenenue nepeMeHHBIX B IEHTPAILHOM TOJ€. YpaBHEHHE /IS
panuanbHoi QyHKIMH. ['aMUIBTOHMAH BOJOPOIONOAOOHOTO aToMa. ATOMHAs CHCTEMa eIMHUII.
DOHEepreTUYecKuii CIEeKTp W pagualbHble BOJHOBBIC (YHKIMH CTAallHOHAPHBIX COCTOSIHUH
BOJIOPOJONIOA00HOr0 atoMa. [J1aBHOE, paauanbHOE, OpOMTAIbHOE M MAarHUTHOE KBAaHTOBbBIE
yucna. [locranoBka 3amaun paccesHus. Yupyroe paccessHue. AMIIIUTYyAa paccesHus. CeueHue
paccesHus. PyHkuusa ['puHa 3amaum paccesHus. VHTerpaJbHOE YypaBHEHHME Ul 3aJadud
paccestaus. [Ipubnmxenne bopua. Meron maprumanbHeix BoiaH. Dasel paccesHus. PesonancHoe
paccesuue. Heynpyroe paccessaue. Onrtuueckas Tteopema. (OCOOCHHOCTH — pacCesHUs
TOKJIECTBEHHBIX YaCTHULL.

2. MaTeMaTtn4ecKkue OCHOBBI KBAHTOBOW TEOPHH.

CocrosHust 1 HabioaeMble. DPMHUTOBBIE UM JIMHEHHBIE onepaTophl. PaziiokeHHe BOIHOBBIX
¢GyHKIMH 1O COOCTBEHHBIM (YHKLHUSAM oOmepaTopa (U3NYECKON BEIWYHHBI. AMILTUTY/IBI
BEPOSITHOCTH. Y CIIOBUSI OPTOTOHAJIHOCTH JJIsi COOCTBEHHBIX (DYHKIIMIA ONIEpaTopoB (hPU3HUYECKIX
BEIMYUH. Bpruncnenue cpenHux 3HadeHuid. Teopus npencraBiieHHMi. BeKTopsl COCTOSHHN U
COMNpPSKEHHBIE BEKTOPbl COCTOSHUN. YCJIOBHME IOJHOTHI COOCTBEHHBIX BEKTOPOB OIlepaTopa
¢u3nueckoil BenmuuuHbl. OJHOBPEMEHHO HM3MEpHUMble (Qu3MuecKue BeJWYMHbI. KoMMyTaTOpbI.
[Tonubiit HaOOp (M3HYECKUX BEIWYMH, ONMCHIBAIOIIUX KBaHTOBYIO cucteMmy. COOTHOIIEHUS
HEOIPEACIEHHOCTH M KOTEPEeHTHbIE cocTosiHUA. MmnynscHoe mnpezncrasieHue. MaTpuuHble
IpPEICTABICHUS: OINEPaTOPhI-MaTPUIbl M BEKTOPHI-CTOJOLBI. YHHUTapHbIE IpeoOpa3oBaHus
BEKTOPOB COCTOSIHUM U OomepaTopoB. MaTpuyHas MeXaHUKa. 3aBUCUMOCTh (PU3UUECKUX BETUUNH
oT BpeMeHU. OnepaTop U3MEeHEHUs GU3NUYECKOI BeJIMYMHBI BO BpeMeHU. MIHTerpaibl ABHKEHHUS.
Oneparopbl U3MEHEHUS BO BPEMEHU KOOPAMHATHI M UMITYJIbCA YACTHUIIBI B IOTEHLIUAIBHOM II0JIE.
Kommytaropel u ckobku Ilyaccona. Omnepatop somouuu. IlpeacraBnenus Llpenunrepa u
[eiizenbepra.  YpaBHenue [I'elizenOepra jans  omeparopoB  (PU3MUECKHUX  BEIMYHH.
ITpocTpaHCTBEHHBIE CABUTM U ONEPATOp MMIYylbca. 1I0BOPOTEI B IPOCTpAaHCTBE M ONEpaTOp
yII10BOro MoMeHTa. OpOUTaNbHBINA yIJIOBOW MOMEHT YacTHllbl. KoMMyTaliMoHHBIE COOTHOIICHUS
JUIsL ONIEPAaTOpOB YIIIOBOro MoMeHTa. Cucrema COOCTBEHHBIX BEKTOPOB OIEPATOPOB YIIIOBOIO
MomeHnTa. CrinH yactunibl. Marpunsl [aymnu.

3. OCHOBBI PENATUBUCTCKON KBAHTOBON TEOPHH.

VYpaBuenue Kneitna-I'opaona. Ypasuenue [{upaka. I'paguentHas uHBapruanTHOCTh. CBOOOIHAS
penaTuBucTCKass 4dacTuia. COCTOSHUS € TOJOXHUTEIBHBIMM M OTPHULATEIbHBIMA JHEPTUSMHU.
Yactunel ¥ aHTHyacTulbl. YpaBHeHue Ilaynu. VYpasuenue Illpenunrepa BO BHELIHEM
3JIEKTpOMarHuTHOM moje. [lompaBku BTOporo mopsiaka mo v/c: MONpaBKa K KHHETUYECKOH
SHepruu, nomnpaska /lapsuHa, cnuH-opOuTanbHOE B3auMoieicTBre. YacTrila B MAarHUTHOM IIOJIE.
VYposuu Jlannay. KBantoBanue cB0OOHOTO 31€KTPOMArHUuTHOTO 1noJsi. OnepaTopsl pOXKACHUS U
YHUUTOXXKEHUS (POTOHOB. ['aMuibTOHMAH Mo ['aMUIbTOHHMAH B3aMMOJEHCTBHS aToMa U MOJIS.
DJIEKTPUYECKOE JMIOJIBHOE H3JIy4deHue. BepoATHOCTh m3nydeHus W noriomeHus. Ilpasuna
oTOOpa JJIs AIAEKTPUUYECKOTO JUMOIBHOTO U3MydeHusl. MarHUTHOE JUIOJIBHOE U AJIEKTPUYECKOe
KBaJIpyIoyibHOE u3nydeHus. Paccesnue GoToHOB.

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

VYcnoBrue NpUMEHUMOCTH KBa3UKIAaCCUYECKOT0 MPUOIMKeHNs. By BOMHOBOM (QyHKIIMN YaCTHUIIbI
B KBa3HKJIaCCUYECKOM MpuOImkeHnu. Pemenus ypasHenus llpenuHrepa B OKpecTHOCTH TOUYKU



MoBOpOTa. Y CiioBHs KBaHTOBaHUS bopa-3ommepdensaa. BeposSTHOCTh MPOHUKHOBEHHS YaCTHIIBI
yepe3 Oapbep B KBa3MKJIACCHUECKOM MpuOmmxeHuu. I[lepBoe u BTopoe NMpUOIMKEHUS TEOPUU
CTallMOHapHbIX Bo3MylleHui. Kpurepuil npumennMoctu teopuu. CTallMOHApHOE BO3MYILIEHUE
BBIPOXKICHHBIX YPOBHEH IMCKPETHOTO CHEKTpa. BOMHOBBIE (QYHKIMU HYJIEBOTO MPHOIMKCHHUS.
Cekynsipoe ypaBuenue. Dddext Llrapka B arome Bogopoaa. HecranmonapHoe Bo3MylieHHE
JUCKpeTHOro crekTpa. [lepexoabl 1moj BIMSHUEM BO3MYIIEHHS, JECHCTBYIOLIETO B TEUEHHE
KOHEYHOTr0 BpeMeHHU. AnnabaTuueckue U BHE3alHble Bo3MyIleHus. [lepexonsl moa neiicTBuemM
NEPUOANYECKOI0 BO3MYILEHUS B JUCKPETHOM M HENpepbIBHOM crekTpax. [IpaBuno Pepmu.
Pacnan kBasucranmoHapHbBIX cocTosHuM. CrnuH-opOuTanbHOEe B3aumozelicTBue. CliokeHue
mMomeHTOB. Koo puumentst Knebmra-I'opaana. [TomHsli yriioBoit MoMeHT. CHMMETPHH BOJTHOBOU
(GyHKIMU TOXAECTBEHHBIX yacTUll. bo3onsl U ¢epmuonsl. Jlerepmunant Cmdtepa. [IpuHnmn
[Taymu. Atom renus. KoopnHaTHBIE M CITMHOBBIC (DYHKIIMH JIBYX 3JEKTPOHOB. BapuanvoHHBIN
MPUHIINI, BBIYUCIICHHUE PHEPTHMH OCHOBHOTO cocTosHus. Meton Xaptpu-®@oka. [Ipubmmkenue
LHEHTpAJIbHOTO ToJis. IHTerpaisl IBMKEHUS B CIOXKHBIX aroMax. Tepmel. [IpaBuna Xynna. LS-
cBs3b. ToHKas cTpyktypa ypoBHel. [IpaBuino narepsano Jlanme. Dddexror 3eemana u [Tamena-
baka. [lapamarneTusm u 1uaMarHeTu3M aTOMOB.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

KoruurnBHas HelipoHayka

Heab AMCHUNIMHBI:
- IO3HAKOMUTH CTYJIEHTOB C HEUPOHHBIMH OCHOBAMH KOTHUTUBHOM JIEATEILHOCTH;

- 00CYOUTb TEOPETUYECKUH M SKCIEPUMEHTAJIbHBI MaTepual MHUPOBOM COBPEMEHHOMU
HeHpOoHAYKH, HEHPOOMOJIOTUH B HeHPO(DHU3HOIOTHH;

- PacCMOTPETh HEepeIlIeHHBIE TPOOIEeMbl HEMPOHAYKH;

- IPUBCCTH OCHOBHBIC METOAbI IMOJTYYCHUS SKCIICPUMCHTAJIbHBIX JaHHBIX.

3agauu AMCHMILINHBI:
- OCBOCHHE METOMYECKONU U METOJ0JIOTNYECKON Oa3bl KOTHUTUBHON HENPOHAYKH;

- 3HAaKOMCTBO C OCHOBHBIMH PpC3yJIbTaTaMH OTCUYCCTBCHHBIX U SaPY6e)I(HI>IX pa60T I10
HCCIICOOBAHHUIO MO3TI'a, CBA3aHHBIX C pa3pa60TI<0171 HpO6JICM KOTHUTHUBHOM HeﬁpOHaYKH;

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

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIUECs T0JIKHbBI

3HATh:

- OCHOBHBIE CTPYKTYpHbIE U (DYHKI[MOHAJIbHbIE XapaKTEPUCTUKH HEPBHBIX KIIETOK;

- OCHOBHBIE MPUHIUIIBI CTPOEHHUS U CUCTEMHOW OpraHU3alii TOJIOBHOTO MO3Ta;

- OCHOBHBIE COBPEMEHHBIE METO/Ibl UCCIIEJOBAHNSI HEUPOKOTHUTUBHBIX MPOIIECCOB;

- OCHOBHBIE TEOPUH O HEPBHBIX OCHOBAX KOTHUTHBHBIX (DYHKIIMA;

- OCHOBHBIE PE3YyJIbTaThl COBPEMEHHBIX SKCIIEPUMEHTAIbHBIX Pa3pad0TOK B 00J1aCTH KOTHUTHBHOMN
HEHpPOHAYKH.

yMeTh:

- TOJIb30BAaThCSl CBOMMH 3HAHUSMHU JJIsl TIOCTAaHOBKM HOBBIX 3a/lad B 00JIACTH KOTHUTUBHOM
HEHPOHAYKH;

- COIIOCTABJISITh NJAHHBIC, ITOJTYYCHHBIC B PA3HBIX SKCIICPUMCHTAJIbHBIX UCCIICIOBAHUAX



- IPOBOJUTH METOA0JIOTHUECKYIO OLIEHKY 00CYKIaeMbIX PE3yIbTaTOB;
- QHAJIM3MPOBATh COBPEMEHHBIE pabOTHI B 00J1aCTH HEMPOKOTHUTUBHBIX HAYK;
- opMyIUPOBATH 3a/1a4U U UHTEPIIPETUPOBATH PE3YIbTAThl HEHPOKOTHUTUBHBIX SKCIIEPUMEHTOB;

- COOTHOCHUTDb HAYYHBIC U TCXHOJOTMYCCKUC 3aJIa4r B HeﬁpOKOFHI/ITI/IBHBIX HUCCICAOBAHUAX.

BJIaJIeTh:

- OCHOBaMH KOMITBIOTEPHOTO aHAIH3a MOBECHUS K HEHPOKOTHUTHBHBIX MPOIIECCOB;

- HaBBIKAMHU OCBOCHHS OOJIBIIIOTr0 00beMa HHpopMaIuu;

- HaBBIKaMU HaXO0XKJICHUs HEOOX0 MO HelipoOronorndeckoi nHpopmanuu B IHTEpHETE;
- HaBBIKAMU pabOThI Ha HEHPOOUOIIOTHIECKOM 000pPYIOBaHHH;

- HaBBIKAMU Pa0OTHI C MIOBEJICHUEM KUBOTHBIX;

- HaBbIKaMHM aHaJIM3a SKCIICPUMCHTAJIbHBIX JaHHBIX.

TeMbI U pa3jeiibl Kypca:
1. Meroas! HelipOHaYK.

Mertonbl U3yyeHHs: aKTUBHOCTU OTJIEJbHBIX HEHMpPOHOB. Peructpanust UMIyJabCHONM aKTHUBHOCTU
HEHpPOHOB. MyNbTHAJIEKTpOIHAS perucrpauus. Perucrpanust Meraboin4eckoi U reHeTHYecKon
AKTUBHOCTH HEHpoHOB. CrTuMmyinsanus ydacTKoB Mo3ra. JIoKalbHbIE NOBpPEXAECHHS MO3ra.
['eHeTHuecKy M3MEHEHHbIE KMBOTHbIE. HenHBa3MBHbBIE METOABI W3Y4YEHUS aKTUBHOCTHU LIEJIOT0
MO3ra. OnexTposHuedanorpadus. Cas13aHHBIE C COOBITUSIMU HOTEHLUAIIBI.
Marnutosnuedanorpapus. [lo3uTpoHHO-SMUCCHOHHAs ToMorpadus. SnepHas MarHUTHas
pe3oHaHCHass MHTpockonus. IIpuHIUN «BBIYUTaHUA» M300paXEHUH B KOMIBIOTEPHOU
ToMorpaduu.

2. KoHrekToM Mo3ra.

OCHOBHBIE OT/ENBI MO3ra YelOBEeKa: MPOJOJITOBAThIM MO3r; 3aJHUI MO3T; CPEAHUN MO3T;
IIPOMEXXYTOUHBIM MO3I; KOHEUHBIM MO3I, MO3Ke4oK. Jlomum KoHeuHoro mosra. I'unmoxami.
Heoxopteke. CTpykTypHO-(QYHKIIMOHANBHBINA MOAX0A. CTPYKTYpHBIE CBSI3U MEXKAY 30HAMH
Mo3ra. DYHKIIMOHAIBHBIE CBA3M MEXAY 30HaMH Mo3ra. KOHHEKTOM Ha KIETOYHOM YpPOBHE.
Konnektom Ha MakpoypoBHe. llonstue mnnactuunoctu. [IpecuHanThyeckas IUIACTUYHOCTD.
[Toctcunantuueckas  minactudHocTh.  CeHcutuzamms. @acunuranusa.  JloaroBpeMeHHbIE
noTeHImanus u aenpeccusi. AktuBHocth NMDA -penienitopos.

3. HelipoH: CBOICTBA, CTpOEHNE, aKTUBHOCTb.

HetipoH kak cTpykTypHast u QyHKIIMOHATBHAS €IMHULIA MO3Ta. DJIEKTPUUECKUE CBOMCTBA KUBBIX
KJIeToK. MeMOpaHHBIN MOoTeHIMal: MeMOpaHa, KaHaibl, HOHbL. [loTeHIan nedcTBus, aKCOHHBIN
xonmuk. Ilpomeccet  obpatHoro pacmpoctpanenus. BIICII wu TIICII. KonuuectBo
HelipomeanaropoB. CuHTe3 HelipoMenuaTopoB. KBaHTOBas Teopus CMHANTHUYECKON NEpeNayy.
Huszkomonekynspasie Menaropel. Heitponentuapel. PacTBopumble rasbl. Ilnomanbs KoHTakTa,
BEJIMYMHA aKTUBHOW 30HBI. COBMeEIIEHNE HEHPOMEANaTopoB. BapraHThl KOMMYHUKAIIMI MEXIy



kinetkamu. Jluddysnas nepemaya curHama. Mogenu cnuioBepa. OCOOECHHOCTH TJHAIbHBIX
KJIETOK. THIBI INIMaNbHBIX KJIETOK. ['OpMOHBI. DKcnpeccus reHoB. TpaHCKpuIus, TpaHCIsALus.
HccnenoBanust  AjuieHOBCKOro MHCTHTYyTa. @DyHKkumm OenkoB B HelpoHax. CuHTe3
HU3KOMOJIEKYJISIpPHBIX ~ MeauatopoB. CuHTe3 HelponentuaoB. TpaHCHOPT MeAUaTopoB.
AHTepOorpagHblil U peTporpaanslii Tpancnopt. BeicBoOoxaenue menuatopoB: SNARE rumnotesa.
VY nanenue menuatopoB. Penientopsl Ha MeMOpaHe.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

KpaTHble MHTerpaJibl 4 TEOpHs MOJIA

Heab AMCHUNIMHBI:

- (dopmupoBaHue 0a30BBIX 3HAHWH 1O MATEeMATUYECKOMY aHAIW3y I JallbHEHIIero
UCIIOJIb30BaHUS B JPYrUX  O0JIACTSIX  MAaTeMaTHMYeCKOro 3HAaHUSA W JAMCIUIUIMHAX
€CTECTBEHHOHAYYHOI'O COJICPKAHMUS;

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

3agauyd IUCHUILINHBI:
— ¢opMHpOBaHUE Y 00YYAIOIMUXCsl 0a30BbIX 3HAHUN 10 MATEMAaTHYECKOMY aHAIIH3Y;

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

— (1)OpMI/IpOBaHI/IC YMCHI/II‘/'I U HAaBBIKOB IPHUMCHATH IIOJYUYCHHBIC 3HAaHUA IS PCIICHUA
AHAJIMTUYCCKUX 3ala4, CAMOCTOATCIIbHOTO aHAJIN3a ITOJTYUCHHBIX PE3YyJIbTATOB.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOMKHBI
3HATh:

- OTIpeJICIICHNE ¥ CBOMCTBA TCH30POB M BHENTHUX (hOPM, TCH30PHBIC OTIepaIlii, TCH30PHBIN 3aKOH
npeoOpa3oBaHMs KOOPIUHAT;

- OmnpeeNeHHe U OCHOBHbIE CBOHCTBa aupdepeHIuanbHbIX (OpM, KPUBOJIMHEHHBIX U
MOBEPXHOCTHBIX MHTErpajioB oT (opM, BHEUIHero auddepeHnuana GopMbl, oOLIyI0 Teopemy
Crokca;

- CBOICTBa pOTOpa U JUBEPreHLIMH BEKTOPHOIO NOJIs, Kiiaccuueckue Gpopmyisl ['puna, CTokca u
Octporpaackoro — I'aycca; OCHOBHbIE CBOMCTBa ()YHKIIMOHAJIBHBIX PSIOB M HECOOCTBEHHBIX
HHTErpajIoB, 3aBUCAIIUX OT ITapaMETPOB, TCOPEMEI O paBHOMepHOfI CXOANUMOCTH U aHAJIUTUYECKHUEC
CBOMCTBA PAaBHOMEPHO CXOASIIMXCA PAJOB U UHTETPAJIOB;

- TEOpEMY O CXOOUMOCTH CTENEHHBIX psioB, Teopemy Komm — Anamapa, cBoiicTBa
AHAJTUTUYECKUX (PYHKLUI; TEOPEMBbI O CXOAMMOCTH M PAaBHOMEPHOM CXOJUMOCTH pAnoB Dyphe,
teopemy Deiiepa, Teopemsl Beliepmrpacca o npubiamkeHnH QyHKIMI MHOTOWIEHAMH; CBOMCTBa
npeoOpaszoBanust Oypee;



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

yMeThb:

- OCYHICCTBJIAATb OCHOBHBLIC OIICpalMu € TCH30paMW W BHCUIHHUMHU (1)0pMaMI/I, BBIYUCIIATh HX
KOOPJMHATHI; HAXOAUTh KPUBOJIMHEHHBIC U MMOBEPXHOCTHBIE MHTETPAIIBI OT AU PepeHITNATBHBIX
¢dbopM, BEIUUCIIATH BHEITHUM AuddepeHnnai, noap3oarses popmynoit Ctokca;

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

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

BJIa/1eTh:

- TEH30PHOM anreOpoi U1 ee MPUMEHEHUs B aHau3e U (pusuke, anmaparom audQepeHnnatbHbIX
dopM, KPHUBOJMHEHHBIX M TOBEPXHOCTHBIX MHTETPAJOB M BHEIIHHX IPOU3BOJHBIX U €ro
NPUIOKEHUSAMH B TG PEpeHIINATBHBIX YPAaBHEHUAX H TEOPETUIECKON (PH3HKE,

- TeopI/Ieﬁ (bYHKI_II/IOHaJ'ILHBIX PAOOB U HECOOCTBEHHBIX HHTCTPaJIOB, FrapMOHHUYCCKUM aHAJIN30M U
IICPBBIMU ITOHATUAMHA TCOPHUH O606H.I€HHBIX (1)YHKHHI>'I, HX IMPHIIOKCHHUAMU.

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

TeH30pHbIE MPON3BENCHUS INHEWHBIX IIPOCTPAHCTB. Y HUBEPCATBHOCTD TEH30PHOTO YMHOXKEHUS.
OO6mue TteH30pHBbIE omnepauuu. JIuHeiHble OTOOpaXkeHUS M NOJWIMHEWHblE (YHKIUU Kak
IIPUMEPBI TEH30POB.

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

Buewnue ¢popmel. BHeniHee ymHOkeHuE GOpM U €r0 CBOICTBA.

Buemune (1)0pr1 B €BKIIMJOBLIX ITPOCTPAHCTBAX. CKaJ’IHpHOe YMHOXCEHUC 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.
Juddepenunanbabie GOpMbI Ha KPUBBIX, IOBEPXHOCTAX M B 00J7aCTAX TPEXMEPHOTO EBKJIHMI0BA
npoctpancTBa. OrpanudeHue Gopm.

WnTerpupoBanue u BHewHee nuddepenuuposanue popm. Gopmyna Crokca.



Ces3p quddepeHnnanbHbIX GOPM € BEKTOPHBIMU MOJIAMHU. JIMBEpPreHIMs U poOTOp, NOTOK U
mupkymsnus noist. Knaccuueckue dopmynsl I'puna, Ctokca u Octporpanackoro — [aycca.

2. OyHKIMOHAJIbHBIE IPOCTPAHCTBA U 0000IIEHHBIE (DYHKIINU.

HopmupoBanubie 0ecCKOHEYHOMEpPHBIE MPOCTpaHcTBa. CXxoauMocTh. JIMHEHHO HE3aBHCHUMBIEC U
IIOJIHBIE CUCTEMBI.

OyHKIMOHATbHBIE MNPOCTPAHCTBA M TOJHbIE cuctembl ¢GyHkiui. [lonHble U HeEMoJgHbIE
MIPOCTPAHCTBA.

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

OpTtoroHanbHbie cucTeMbl. OpTOroHaIu3aIus.

Hawunyumee npubnmkeHrne BeKTopa eBKIN0Ba MPOCTPAHCTBA TMHEHHON KOMOMHAIIMEH BEKTOPOB
oproroHanbHOi cuctembl. HepaBenctBo beccens.  IlomHoTa OpTOrOHANbHON CHCTEMBI.
PaBenctBo Ilapceais. 3aMKHYTbIE OPTOTOHANbHBIE cHUCTEMBbI. [loJHBIE EBKIIMIOBBI
MPOCTPAHCTBA M CBOMCTBA OPTOTOHANBHBIX CHUCTEM B HHUX. M30MOPQU3M EBKIHIOBBIX
IIPOCTPAHCTB.

ITonHOTa CHCTEMEI anre6pa1/1quKHx U TPUT'OHOMCTPHUYCCKUX MHOT'OYJICHOB B IPOCTPAHCTBE Q

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

[TpousBoiHBIE 0000IIEHHBIX (YHKITHIA.

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

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

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

[TpusHaku paBHOMEpHOH cxoaumocTu. CBOICTBa paBHOMEPHO CXOASIIUXCS (DYHKIMOHATBHBIX
PAIOB.

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

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

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

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

[TpeoOpaszoBanue Oypne. Dopmyna obpamenus. CBoiicTBa mpeodpazoBanus Oypobe.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

JlabGopaTopHblid NPAKTUKYM 110 HAHO-, 0M0-, HH(POPMAIUMOHHBIM U KOTHUTHBHBIM
TeXHOJIOTUSIM

Heab AMCHUNIMHBI:

-03HAaKOMUTD CTYJICHTOB C 3KCIIEPUMEHTAJIbHBIMA METOAAMU UCCIIEA0BAHUS CTPYKTYPbI, COCTaBa
U CBOMCTB CJIOXHBIX (U3NYCCKUX W OMOJIOTHYECKHUX CHCTEM ITyTEeM IPOBEICHHS M3MEPCHUN Ha
coBpeMeHHOM oOopynoBannu PecypcHbix 1eHTpoB KypuaroBckoro kommiekca HBUKC-
TEXHOJOTHI HallMOHAJIBHOTO MCCIe0BaTeNbCKOro neHTpa «KypuyaTtoBCKHil MHCTUTYT.

3agauu AMCHMILINHBI:
- OCBOCHUE TEXHUKH ITPOBEACHUS U3MEPEHU;

- 00paboTKH Pe3yIbTaTOB U aHATU3a MOJYYCHHBIX JAHHBIX B CICAYIOMIMX IKCHEPUMEHTATbHBIX
METOJIaX: PEHTTeHOBCKas AU PAKIIHS, pEHTTeHO-(PIyOPECIeHTHBIN aHaIu3;

- TPOCBEYMBAIOUIAS DJCKTPOHHAs MHUKPOCKOIMS, PACTPOBasi SJICKTPOHHAS MHUKPOCKOIIHS,
muddepeHaIbHas  CKaHUPYOMAs KaJOPUMETPHsl, OIpelesieHue THIPOQWIBHOCTH U
ruApoPoOHOCTH MOBEPXHOCTH.

ITepedyenb miIaHMPyeMBbIX Pe3yJIbTATOB 00y4eHHS MO0 JUCHHUILINHE (MOAYJIIO)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOIKHBI
3HATh:

- OCHOBHBIE MTOJIOKEHMS Pa3/IeNIoB 001IeH (PU3NKH — KIAaCCHYEeCKOM MEeXaHUKH, TEPMOIUHAMUKY U
MOJIEKYJISPHON (PUBHKH;

- KJIACCHYECKOM NIEKTPOAMHAMUKH, ONITUKU, AaTOMHOU | sIIEpHON (DU3HKY;
- 0a30BbI€ MIPUHIIUITBI KBAHTOBOW MEXaHHKHU;

- OCHOBBI HeOpFaHquCKOﬁ u 6I/IOOpraHI/I‘leCKOI71 XHUMUU.

yMeTh:
- IPOBOJUTH U3MEPEHUS U 00pabaThIBATh UX PE3YJIbTATHI;

- YCTAHABJIMBATb CBA3U MCKIY Ha6J'IIOIlaeMBIMI/I SABJICHUAMHN W MAaTEMAaTHYCCKHMHU MOJCIIAMU,
OIIMCBIBAIOIIIMMU OTH ABJICHUA.



BJaJ€Th:

- MaTEeMaTUYECKHUMH METOIaMU 00pabOTKH pe3yIbTaTOB U3MEPEHUIA.

Tembl U pa3aennl Kypca:
1. PEHTreHOCTPYKTYpHBIH aHaIU3 MOJUKPUCTAIUIMYECKUX 00pa31oB.

Hudpakmus peHTreHOBCKUX Jydeid. @opmyna bparra. MunuManbeHas AJiMHa aTOMHOW PEIETKH,
KOTOpasi MOXET OBITh pa3pelieHa MeTonoM audpakuud npu (UKCUPOBAHHOW JJIMHE BOJIHBI
PEHTreHOBCKOro u3nyueHus. Pedekcol, mopsanok peduiekca. TUIbI KPUCTAIIIMYECKUX PEIIETOK.
Posib TONIIIMHEBI KpUCTA/Ia B ONPEACIICHUU MMApAMETPa PELIETKH. Y CTPOMCTBO PEHTTE€HOBCKOTO
mudpakromerpa Bruker 8 Advance.

2. PeHTreHo-¢uryopeceHTHbIH aHau3.

[TpunHuMnBl peHTreHO-(hayopecleHTHOro aHanu3a. CHeKTphl U3JIydYeHUs U3BECTHBIX AJIEMEHTOB
(Mg, Al, Cu, W, Pb, Bi) u auarpammsl Mo3nu. OnpeeneHie HeM3BeCTHBIX AJIEMEHTOB B 00pa3iiax
(KauecTBEHHBIN aHaln3). YCTPONUCTBO PEHTICHOBCKOTO (PIIYyOPECIIEHTHOTO CIeKTpoMerpa S4
Pioneer ¢upmbr Bruker AXS, mpenHasHaueHHOro i ONpeAeNeHUs 3JIEMEHTHOTO COCTaBa
pa3IuYHBIX MaTepuanoB. KayecTBEHHbIA M KOJWYECTBEHHBIM D3JIEMEHTHBIM aHAIN3 BCEX
9JIEMEHTOB OT YTJIepojaa J0 ypaHa B Mpo0ax, HAXOISIIUXCS B MOPOIIKOOOpPa3HOM, TBEPIOM U
JKUJKOM COCTOSTHUSIX.

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

Hudpakumonnslii  npeaen. Judpakuus SIEKTPOHOB HAa  KPUCTAUIMYECKOM  pelleTke.
TeopeTnueckne OCHOBBI IIPOCBEUYMBAIOLICH JJEKTPOHHOM MMKpOCKOnMH. KoMIOHEHTHI
IIPOCBEUUBAIOIIETO 3JEKTPOHHOro Mukpockona (II9M). Metoabl MOAroTOBKH 00pa3loB AJs
m3mepennit Ha [IOM. MUWudopmanus 00 oOpasie, wu3BIeKaemMas U3  IOJIYYCHHBIX
AKCIIEPUMEHTAJIbHBIX JaHHBIX. Pexxumbl pabotel [IOM, ¢popmupoBanue koHTpacta. MeTombl
BU3YalIM3aluu. Y CTPONCTBO 3IEKTPOHHO-HOHHOTO MuKpockomna Helios.

4. PactpoBast 371EKTpOHHAsI MUKPOCKOIIHSI.

Ha3nauenune pacTpoBOro aiekTpoHHoro Mukpockona (POM). IIpocTpaHcTBEeHHOE pa3pelieHue,
nuanazoH yBenuueHud POM. Ilpunnumnsr paGotel m cxema POM. Bunel B3aumoneictBuii
AJIEKTPOHOB C BEILECTBOM, I'€HEPUPYIOIINE Pa3IMUHble CUTHANbI, coJleprKaliue HH(POpMaIUIo O
tonorpadun U marepuane obpasua. Pexumsl paboTel U peructpanus uzodpaxenuii B POM.
[ToaroroBka 00pa3ioB misg padoTel ¢ POM. YcTpoiCTBO M XapaKTEPUCTUKH COBPEMEHHOTO
MHUKPOCKOITa TPOCBEYMBAIONICTO PacTpOBOTro 3ekTpoHHoro Titan 80-300.

5. JduddepennmanbHas CKaHUpYOLIAs KaJOPUMETPHs: HCCIIEOBaHHE TEIIOBbIX 3(QeKToB,
COIIPOBOKIAIOMUX (Da30BbIE U peNlaKCallMOHHBIE TEPEXOIBI.

Bunsl Tepmuueckoro ananusza BemiecTBa: TuddepeHIHanbHblil TepMudeckuii ananuz (ATA),
muddepenmanbHas ckanupytomas kamopumerpus (JICK), tepmorpaBumerpuyeckuii aHanus
(TT'A), Tepmomexannyeckuit ananu3 (TMA). XapakTepuCTHKHU BeLIECTBA, KOTOPbIE MOKHO
U3MEPSTh C MOMOUIBIO PA3JIMYHBIX BHJOB TEPMHUYECKOIO aHAIM3a. YCJIOBUSA, NMPU KOTOPBIX
pean3yloTcss BUIbl TEPMUUYECKOTO aHaIu3a. Y CTPOMCTBO AUPPEepeHINaNIbHOIO CKAaHUPYIOLIErO
kanopumetpa Perkin Elmer DSC 8500.

6. M3yueHue napameTpoB ruIpo(uiIbHOCTH U THAPO(HOOHOCTH TOBEPXHOCTH.



I[Ipomecchl, mMpouCXoimIe Ha TOBEPXHOCTH TBEPIBIX Tel. [ mapodunbHble M TuApodOOHBIE
matepuaibl. VIMMEpCHOHHOE ¥ KOHTAKTHOE CMayuBaHHE IOBEpXHOCTH. IloBepxHOCTHOE
HaTspKkeHune. KpaeBoii yron cMadnBaHUs MOBEPXHOCTH, METOJBI ero m3mepeHus. Ompenenenue
KpaeBbIX YIJIOB CMAuMBaHUs C MOMOIIBIO cucTeMbl aHanu3a ¢opmbl kammn KRUSS DSA30E.
MeToap! OLIEHKH (POPMBI Kary.

7. CKBHU/I-marautomerp.

3HaAKOMCTBO C yCTpOMCTBOM M npuHIHIIOM pabotel CKBU/[-MarauTomeTpa
8. Cucrema U3MEpEeHHs XapaKTepUCTUK morynpoBoaHukoB Keithley 4200.
H3ydeHne cTaTHUECKUX XapaKTePUCTUK OUTOISIPHOTO TPAH3UCTOPA

9. Muddepennmansupiii ckanupyronmii kanopumerp Perkin Elmer DSC 8500.

Huddepenumanbaas CKaHUpYIOLIass KaJOPUMETPUS: MCCIEIOBaHUE TEIUIOBBIX 3(h(}EeKToB,
CONPOBOXKIAMONINX (Pa30BbIC U PEIAaKCAIIMOHHBIC TIEPEX OB

10. UK-®ypoe criekrpometp Nicolet iS5.
W3ydeHne cocTaBa U CTPYKTYPBI MMOJIMMEPHBIX MaTepuaioB MmetogoMm UK-criekTpockomnum
11. AMP cnektpomerp.

OnpeneneHne TMHAMHYECKON CTPYKTYphI Oenika MetogoM SAIMP criekrpockornuu



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

JluHeiinas ajaredopa

Heab AMCHUNIMHBI:

- OCBOCHHE CTyJAeHTaMH (YHIAMECHTAIbHBIX 3HAHUN B O00JIACTH JIMHEHHOW anreOpbl H
AQHAJIMTUYECKON r€OMETPUH;

- M3yYCHHUE CIOCOOOB peIIeHUsl 3aJad METOJAaMH JIMHEWMHOW anreOphl U aHaTUTHYECKON
TEOMETPHUH.

3agauyd AUCHUILINHBI:

- (hopmupoBaHue 6a30BBIX 3HAHUI B 00JIACTH JIMHEHHON anreOpbl U aHATUTHYECKONH TeOMETPUU
KaK JUCHUIUIMHBI, UWHTETPUPYIOMIEH oOIIeMaTeMaTHYecKyl0 IMOATOTOBKY  MPUKIIATHBIX
MaTeMaTUKOB M (U3MKOB M 00ECleyuBaIONIeii TEXHOJIOTUYECKHE OCHOBBI COBPEMEHHBIX
WHHOBAIIMOHHBIX C(ep AesITeNbHOCTH;

- 00yueHHUe CTYICHTOB MPUHIIUIIAM MIPUMEHEHHS] OCHOBHBIX TTOHATHH JIMHEWHON ainreOphl.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- OCHOBBI TCOpHHU JIMHEMHBIX IMPOCTPAHCTB, OIPCACICHUA U CBOMCTBaA NoANPOCTPAHCTB, HUX
6aSI/ICOB, CYMMBI U TIEPECCUCHUA, MCECTOJ Faycca peuiCeHuss CUCTEM JIMHEMHBIX ypaBHeHI/II\/’I,
CBOICTBA CJIOKEHUSA U YMHOXKCEHUA MaTpul, OINPCACICHUC U CBOMCTBaA paHra v OIPCACIIUTECIIA
MaTpulbl, CBOMCTBA KOMILIEKCHBIX YUCCII;

- ONpe/esIeHne JIMHEHHOT0 0TOOpakeHus1, CBOMCTBA €ro siipa U 00pasa, onpeeseHre U CBOMCTBA
COOCTBEHHBIX 3HAYEHH, COOCTBEHHBIX U KOPHEBBIX BEKTOPOB, TEOPEMY O KOPAAHOBOU (popme
orepaTopa, OIpeeIeHUe U CBOMCTBA OMIIMHENHBIX M KBaJAPAaTUUYHBIX (hopM;

- TeopeMy O KAaHOHMYECKOM BHJE KBaJPaTHUYHOM (OpPMBI, 3aKOH HHEPLMHU, OINpe/eieHue
3HAKOOIIpeIeIeHHON U 3HaKOoIepeMeHHOH GopMbl, KpuTepuii CuibBecTpa;

- OIpENENIeHUE EBKJIMJI0BA IPOCTPAHCTBA, OCHOBBI MHOTOMEPHON €BKJIMIOBOM T'€OMETPHH,
CBOICTBa CaMOCOTPSKEHHBIX, YHUTAPHBIX M OPTOTOHAJIBHBIX ONEPATOPOB, CBOMCTBA OMIIMHEWHBIX
U KBaJPaTUYHBIX (JOPM B €BKJIMI0BBIX IPOCTPAHCTBAX.

yMeThb:



- peuaTh CUCTEMbI TUHEHHBIX YpaBHEHUH, HAXOAUTh OA3UCHl U pa3MEPHOCTU 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
KBaJIpaTUUHOM QOpMBI, Hcchen0BaTh (HOpMYy Ha 3HAKOOIPEIETICHHOCTh;

- ONpeleNsATh KaHOHWYECKUH BHJ] OPTOTOHAILHOTO, YHHTAapHOTO M CaMOCOIPSIKEHHOTO
oreparopa, MPUBOJUTH KBAJIPATUYHYID (GOpPMY K TJIaBHBIM OCSM  OPTOTOHAIBHBIM
npeoOpa3oBaHKUEM.

BJIA/1eTh:
- alapaToM MaTpPHUI] U JIMHEWHBIX YPABHEHUN U €r0 IIPUIIOKEHUAMY;

- METOJIaMU TEOPHUH JIMHEHHBIX OMEPaTOPOB U KBAAPATUYHBIX (POPM.

TeMbl U pa3jeiibl Kypca:
1. Ananutuyeckasi TeOMETpUs U BEKTOpHas anredpa.

OcHOBHBIC TOHATHS JIMHCHHOW alreOphl M aHATUTHUYECKOW reomerpuu. CucTtemMa KOOpAWHAT,
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. PaznoxkeHne mpocTpaHCTBA B MPSMYI0 CyMMY MOIIPOCTPAHCTB, OPTOTOHAIBHBIX B
cmpicie ¢opMm. Merton Jlarpamxka mnpuBeneHUS K Ccymme KBaapaToB. Teopema SkoOwu.
[TonoxuTenpHO U OTPHUIIATENLHO onpeneneHHbie popmbl. Kputepuit CunbBecTpa.

3. bunuHeHbIe 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. HepaBencra Komm--byHsikoBckoro n
TPEYTrOJbHUKA. OptonopmupoBanHbie  0azucel. Oproronanuzanus ['pama--IlImunra.
[TonmpocTpaHcTBa U OpPTOrOHaNbHBIE AOMOJHEHUS. M3oMopdu3M €BKIMIOBBIX HMPOCTPAHCTB.
Matpunia I'pama. OO0BEM $n$-mepHOrO mapamrenenumnena. YHUTApHBIE IPOCTPAHCTBA.
bununeitnble, monyropajvHeRHbIe U S3PMUTOBBI (POPMBL. DPMUTOBO CKaJSIPHOE MPOU3BEACHHUE.
[ToanpocTpaHCcTBa M OPTOTOHAIBHBIE TONIOJIHEHHUS.

5. KpuBbie BTOpOro nopsijka Ha IJIOCKOCTH.

KBanparuunas ¢popma kpuBoii BToporo nopsaka. [IpuBenenue Gopmbl K KAHOHHYECKOMY BUTY.
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, ee U3MEHEHHE P 3aMeHe 0a3ucoB. M30MophU3M TUHEWHBIX TPOCTPAHCTB.
JluHeiiHpIe omepanuy  HaJl OTOOPaXCHUSAMH, KOMIIO3UIUSA (IIPOU3BEIICHUE) OIEPaTOpPOB.
JluneiiHble onepaTopsl, 1eHCTBYIOIINE B OJTHOM MPOCTPAHCTBE.

XapakTepuCcTUYeCKUil MHOTOWIEH. XapaKTepUCTUYECKOE ypaBHEHHUE, COOCTBEHHbIE 4YHCla U
COOCTBEHHBIE BEKTOpBI. YCIIOBUS MPUBEIACHHUS MaTpPUIIBI ONepaTopa K JUaroHaAIbHOMY BUY.
Annynupytroiue MHorodjeHsl. Teopema ["amunbrona--Kamnu.

7. JInHenHbIe IPOCTPAHCTBA.

JluneiiHble MOANPOCTPAHCTBA, IPUMEPHI U cBOMCTBA. [lepeceuenue u cymMMa moAnpoCcTPaHCTB, 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. YMHOXXEHUE MATpHUI], €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 pa004YuM NPOrpaMmMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

MaremMaTHYecKHe 321241 TEOPUH HAHOCTPYKTYP

Heab AMCHUNIMHBI:

- OCBOCHHME METOJOB HAXO0XKICHHsI aCUMIITOTUYECKUX PELICHUN YPABHEHUN HU3KOpPa3MEPHBIX
CTPYKTYpP YPaBHEHMH KBAHTOBOWM MEXAaHUKM B MCKPHUBIICHHBIX KBAaHTOBBIX BOJHOBOJAX THUIIA
TOHKHX TPYOOK U IVICHOK, B TpadeHe, a Takke OJIM3KUX 331a4 TUAPOJUHAMUKA U ONTHKH.

3agauu AMCHUIINHBIL:

- OCBOEHHUE METOJIOB TEOPUU (PYHKIMM OT HEKOMMYTHPYIOIIMX OIEPATOPOB U UX IPUMEHEHUS B
a11abaTuIecKoM MPUOIIKEHIH;

- IpUMEHEHHE METOJIOB IMPEAbIAYIIEr0 MYHKTa AJs BbIBOAA d(PPEKTUBHBIX (PEAyLIPOBAHHBIX)
ypaBHEHUH 33]1a4 HU3KOPA3MEPHBIX CTPYKTYP KBAaHTOBOW U BOJIHOBOI MEXaHHKHU;

- OCBOEHHE aCHUMTOTHMYECKHMX U T€OMETPUYECKMX METOJOB IOCTPOCHHUS ObICTPOMEHSIOIINXCS
ACUMITOTUYECKUX PEIICHUN YpaBHEHUI KBAaHTOBOM MEXAaHUKH, B TOM YHMCIIE B TOHKUX TpyOKax u
IUIeHKaX, ypaBHeHus Jupaka uis rpadeHa u OJM3KUX YpaBHEHHSIX THAPOINHAMHUKH U OTITHKH.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YyYaIOIIHECcs JT0JIKHBI
3HATh:

ITocraHoBKM 3amad [uisi YpaBHEHHMHM KBAaHTOBOM MEXAaHUKHM B HU3KOPa3MEPHBIX CTPYKTypax
(KBaHTOBBIX BOJIHOBOJAAX M TpadeHe) W OJM3KHUX JMHEHHBIX 33734 TMAPOJAWHAMHUKH U OITHKH.
OnpeneneHuss aCUMOTOTUYECKMX PELIECHUM YpPAaBHEHUN DHBOJIOLMOHHBIX M CTallMOHAPHBIX
ypaBHEeHMI Marematudeckod ¢usuku. OmnpeneneHus QYHKIUH OT HEKOMMYTHPYIOLIMX
oIepaTopoB, NceBroaAn(pHepeHIInalBHBIX ONEpaToOpoB ¢ MapaMeTpOM, ONpPEAETIeHUs CUMBOJIOB
muddepeHManbHbIX M nceBnoauddepenmansHeix  oneparopoB. Meronx BKB u myuesbie
pasnoxkeHus. Anuabatuyeckoe npuONIMKeHUWe B omepaTopHoil ¢opme. ['eomerpuueckue u
TOMOJIOTUYECKHE OOBEKTHI, BOSHUKAIOUINE MPU MOCTPOSHUU OBICTPOMEHSIIOIIMXCS aCUMITOTHK-
JarpaH;keBbl MHOrooOpasusi B (Da30BBIX MpocTpaHCTBaX, HHAEKCH MacinoBa u Mopca.
Omnpenenenre KaHOHUYECKOTO oneparopa Macinosa. YcnoBus kBanToBanus bopa-3ommepdernbia
B MHOTOMEPHBIX 33J]a4ax U €ro CBA3b CO CIIEKTPOM OIEepaTOPOB KBAHTOBON MEXAHUKH.

yMeThb:

Paborate ¢ mpocreiimumu popMysnaMu TeOpUH GPyHKUIHUNA OT HEKOMMYTHUPYIOLIUX OIEpaTOpPOB -
BBIUKCIISTH CUMBOJIBI IPOU3BEIEHUS, OOpaTHOro onepartopa. IIpoBoauTts peaykuuio (mpouenypy



MOHIKEHUSI PAa3MEPHOCTH) B 3aJadax C HHU3KOpPa3MEpHBIMH CTpykTypamu. Haxomuth
AaCHUMIITOTUYECKHE  OBICTPOMEHSIOLIMECS  pEIICHHs  YPaBHEHHH  KBAaHTOBOW  MEXaHUKHU
HU3KOPa3MEPHBIX CTPYKTYpP U OJIM3KHE aCUMIITOTUYECKHE PEIICHHS THAPOJMHAMUKUA U ONTHKH
clenyromux 3anad. Jusd 5BOMIOLMOHHBIX YPAaBHEHUM: HAaXOIWUThb ACHUMIITOTUYECKHE pELICHUS
3agaun Komm ¢ HadyanbHBIMU YCIIOBHSIMU B BHJIE OBICTPOOCIMIUTMPYIOUINX BOJHOBBIX ITAKETOB H
B BUJIe ObICTpOyOBIBarOmUX GyHKIUH. [ cTalMoHapHBIX 337]a4 HAaXOAUTh KBa3HKIACCHUECKUE
CHEKTpPAIbHBIE CEepUH (ACUMITOTHYECKHE COOCTBEHHBIE 3HAYCHHA M (YHKIMH) KBaHTOBO-
MEXaHUYECKUX OIIEPATOPOB M AaCUMITOTHKY 3aj1ad paccesHus. HaxoauTe mnpencraBiieHUs
ACHMIITOTUYECKHX PEIICHUI B OKPECTHOCTH MPOCTEHINX (POKATBHBIX TOYEK M KAYCTHUK.

BJIAJ1€Th:

DOneMeTapHbIMU KOHCTPYKTUBHBIMH (OpMylaMU Teopuu (YHKIUH OT HEKOMMYTHUPYIOIIUX
onepaTopoB. KBaszukiaccmueckum mOpUOIIKEHHEM U €ro O00OOIIEHUSMH B MHOTOMEPHOMN
CUTYaIlUU JJIsl IOCTPOCHUSI OBICTPOM3MEHSIONIUXCSA PEIICHUI 3BOJTIOIUOHHBIX U CTAllMOHAPHBIX
3aJa4 ypaBHEHUU KBAaHTOBOM MEXaHUKHU U OJM3KUX JIMHEHHBIX 3a7a4 THIPOJUHAMUKY U ONTHKU.

TeMbl U pa3jeiibl Kypca:

1. AnnabaTudeckoe npubIMKeHHe B ONEepaTopHoil popMe U MOHMKEHHE PAa3MEPHOCTH B 3a/1a4ax
(bu3UKH HAHOCTPYKTYP.

Marpuunbie  niceBnonudepeHIraIbHble  ONepaTopsl W ypaBHEHUS.  MaTpuyHbIe
ncenoauphepeHInaIbHBIE OTEPaToOpbl M YPAaBHEHUS C OINEPaTOPHO-3HAYHBIMH CHMBOJIAMH.
[Tpumeps! n3 GU3UKK HU3KOPA3MEPHBIX CTPYKTYP U THIPOAMHAMUKN «OnepaTopHOe pa3ieicHne
NEPEMEHHBIX» U aInadaTn4ecKoe MPUOIIKEHHE.

O dexruBnbie ['amunbronnansl u Tepmsl. [loncranoska Iaiiepiica u penykius K 3¢ (HeKTHBHBIM
ypaBHEHUAM MeHbllel pazMmepHocTu. Meton bopaa-Onnenreiimepa. IlonmxkeHune pasmepHoCcTH
ypaBHeHust Jupaka s rpadena. BeiBog 3(QQeKTHBHOIO OJHOMEPHOIO ypaBHEHHS JUIS
JBYMEPHOT'O

KBaHTOBOI'O BOJTHOBOJa HepeMCHHOﬁ IIAPHUHBI. Boccranosnenue PEIICHUA HCXOJHOT'O YPpaBHCHHA

M0 pCIICHUIO PEAYHHPOBAHHOTIO.

2. ACHMIITOTHKA BOJIHOBBIX TIAKETOB M BOJTHOBBIX My4ykoB. @opmyra Ban drexa.
OO6mmas cxema pemreHus 3aqa4n Koy ¢ moMompi0 KaHOHUYECKOTo orepaTopa. ACUMIITOTHKA

BOJIHOBBIX MakeToB. O0o0mmenHas ¢popmyna Ban ®neka. TpexmepHoe BOJIHOBOE YpaBHEHHUE IS

BOJIHOBBIX ITyYKOB U €ro 000011eH s ¢ yueToM aucnepcuu. beccenessl, Difpu- becceneBbl myuku
u



nX 0000IIIEHNS.

3. AcumnroTuku peuienust auddepeHInaIbHblX U MnceBaoau(depeHInanbHbIX YpaBHEHUN C
MOMOIIbI0 KAaHOHUYECKOT0 oreparopa Maciosa.

O61as cxema pemieHus 3aaaun Komun. Acumnroruka pemenus 3agaun Koy s o1HOMEPHOTO

HectanoHapHoro ypaBHeHusi I[lIpemmnrepa u apyrux (mceBmo) audddepeHmaibHbIX
ypaBHEHUH

(1mHeapu3oBaHHOrO ypaBHeHUs! KopreBera-ne Bpusza u ypaBHEHU TOBEPXHOCTHBIX BOJIH C

HayaJIbHBIMU C HauyaidbHBIM ycioBueMm B Buje (a) BKb- BonHoBoro makera, (0) HauaabHOTO
yCIIOBUS

B BHUJIC ITPOCTPAHCTBEHHO JIOKAIN30BaHHOHN (pyHKUU (Popmyna tuna Gopmynsl Ban dneka), (B)

¢yukuun Diipu (pemenue beppu-banaxa). MlHBapranTHbIE TarpaHKeBbl KPUBBIE U PEILICHUS
CTallMOHApHBIX OJHOMEPHBIX 3a1a4d. OJHOMEpHas 3a7ja4ya PaccesHus B KBa3UKJIACCUYECKOM
npubmkennu. KBazukiiaccuueckre aCUMITOTUKH JUISl CBSI3HBIXCOCTOSIHUM. [lepeMenHbIe

neiicrBue-yroiu. Knaccudukanus kimaccndecknx (MHUTHBIX ABMKEHHH ¢ moMoIbio rpada Puba.

YcnoBue  kBaHTOBaHusi  bopa-3ommepdenbaa UM acUMITOTHKA — CHeKTpa  (IICEBIO)
muddepeHIanbHBIX ONIEPaTOPOB B OTHOMEPHOM ciaydae. [lepuoanueckas 3agaya st ypaBHEHUs
[Ipenunrepa 1 aCUMITOTHKA OJTOXOBCKUX (PYHKIIUM.

4. ACUMIITOTHKH PELIEHUs 33]a4l O PACIIPOCTPAHEHUH BOJHOBBIX MAKETOB, 3a/1a4M PACCESHUS U
CHEKTPaNbHBIX 33/1a4 B HAHOTpyOKax u rpadene. Paza beppu.

AcuMmnroTrka peICHUA 3a4a4u O PACIIPOCTPAHCHUH BOJTHOBBIX MMAKETOB B TOHKUX KBAHTOBBIX
BOJIHOBOJaXx (HaHOpr6KaX). 33,[[3.‘-13. pacceiaHrd U OTPAKCHUC IUIOCKOM BOJIHBI OT 3aYKCHHOI'O

KOHIIa HaHO-TpYOKH. JIoByII€UHbIe MO/IBI B HAHOTPYOKax u rpadene. bamnuctiuueckuii TpaHcnopt
B

HaHOTpyOKax. TpexmepHbIl KBAaHTOBBIM  BOJHOBOJA B MAarHMTHOM IIOJI€: PEAYLUPOBAHHOE
ypaBHEHHE Ha OCU TPYOKH U CIIEKTp UcxoaHoro oneparopa Llpeaunrepa

5. BonHBI ¥ BUXpU Majo¥ aMIUIATYAbl HA MEJIKON BOJE.

JIuHeliHasg cucTreMa ypaBHEHMH MEJKOW BOJBI M PENYKLHsS K YPaBHEHHSM JUISl BOJIHOBBIX W
BHUXPEBBIX

pemenuii. O600IIeHHBIH KaHOHWYECKHI orepaTtop. MaciioBa 1 JOKaJIM30BaHHbIE (PYHKIIUU C

nmapaMeTpoM. MeTaMop(bo3a peuicHud, pacupoCTPpaHCHUEC BOJIH. HpOCTpaHCTBCHHO-BpCMCHHBIC



kayctuku. OOpa3oBaHue 3aXBau€HHBIX BOJIH. DOKabHbIE TOUKH U BUXPHU.

6. Innexc u kaHoHM4eCKHi oneparop MaciaoBa B MHOTOMEPHOM ciy4yae. Y CJIOBUE KBAHTOBAaHUE
Bopa-3ommepdenbia B MHOTOMEPHOM CIIydae.

I/IH,I[GKCBI MacioBa u Mopca B MHOI'OMEPHOM ClIy4ac. Onpez[eneHI/Ie KaHOHHNYECKOI'O oreparopa
B

MHOI'OMCpHOM Cliy4dac. I/IHBapI/IaHTHOCTB OMpCACIICHUA KAHOHHUYCCKOI'0 oreparopa U YCJIOBHUC

kBaHTOBaHus bopa-3oMMmepdenbia. 3aMeHbl IepeMEHHBIX B KAHOHUYECKOM OIlepaTope.
[TprMeprl MOCTPOEHMSI KAHOHUYECKOTO oneparopa. JlarpanxkeBsl MHOr0oOpas3usi OTBEUAIOLIEe
¢ynkunu beccens. MHTerpanbHble MpeacTaBIeHNUs BOJTHOBBIX (DYHKIIMI B OKPECTHOCTH

(GOKaIBbHBIX TOYEK KAyCTHK W crenuainbHble GyHKmuu. Oyaknuu Diipu u [lupcu. DieMeHTbh
TEOpPHUH KaTOCTPO( U JarpaHkeBbl CUHTYISIpHOCTH. Dopmyna Doka COOTBETCTBUSI KAHOHUYECKHIX
npeoOpa3oBaHuil U YHUTAPHBIX OMIEPATOPOB B KBAHTOBOW U BOJTHOBOM MEXaHUKH.

7. Knaccuueckas 1 KBaHTOBasi AMHAMUKA CIIMHA B HAaHOTpYyOKkax. Paza beppu.

ACHMITOTHKA BOJHOBOM (YHKIMM B TOHKHMX KBAHTOBBIX BOJHOBOAAX (HAHOTPyOKax) B
MarHuTHOM

TI0JIC JIJISl DBOJIIOIIMOHHBIX M CTAIMOHAPHBIX 3a/1a4 B BEKTOPHOM ciydae. Y paBHenue [laymu-
bprrukoBa-PamiOsl B HaHOTpyOKax, peaykius Ha och TpyOku. @a3a beppu u apdexr

ApoHoBa-boma B 3aMKHYTHIX HaHOTpYyOKax. [lepeHopmMupoBKa 3P PEeKTHBHOTO TaMIIIbTOHUAHA H

SABJICHUC TIEPCCCUCHUA TCPMOB. HepeBopOT CIYHA U CIIMHOBBIN THOJI.

8. JlarpanxeBbl MHOT0OOpa3usi M UX CBOMCTBA B MHOTOMEPHOM CITy4ae.

DNeMEeHThl CHMIUIEKTHUECKOH reomeTpun. OmnpeseneHne JarpaHXeBbIX MHOTrooOpa3uil B
¢dazoBom

POCTpaHCTBE, QYHKUU HA HUX (JeicTBHE, SKOOMaHbI, aMILTUTY/Ibl) U UX cBoMcTBa. [Iprmepsl
JarpaHkeBbIX MHOTr000pa3Hii, TarpaH)kKeBbl CUHTYJIIPHOCTH, (POKAJIbHbIE TOUKH U KayCTHKH.
9. JlarpanskeBbl MHOT00Opa3usi U KAHOHUYECKUH orlepaTop MacioBa B 0JHOMEPHOM Cllyyae.
Omnpenenenue narpankeBa MHorooopasusi. BKb-perienus B UMIyIbCHOM NpeACTaBIECHUU.

JeiicTBue, sskoOMaHbl, aMILUTUTY/A, KAPTHI U pa30MeHne eIMHULIBI Ha JIarpaH)XeBOM MHOT000pa3uu
(xpuBoif). CornacoBanne BKB-acumnrornueckux mnpeactaBieHUl W uHAEKC Maciosa.
Onpenenenne W OpUMEpbl BBIUUCIEHHA HHAEKca MacnoBa. OnpeneneHue KaHOHMUYECKOTO
omneparopa MacnoBa. HBapuaHTHOCTb ONpENETICHUS KaHOHMYECKOIO OIeparopa YCIOBUE
kBaHToBaHuss Opa-3ommepdensna. Kanonuueckuit omeparop MacinoBa B OKpPECTHOCTH
(okanbHBIX TOUEK M QyHKIHS DWpH.



10. MaremaTuueckue MOCTAaHOBKHM 3a/lay KBAHTOBOW MEXAHUKH HU3KOPa3MEPHBIX CTPYKTYP.
VYpaBHEHMsI KBAHTOBOW MEXaHHKH B BOJIHOBOJAX. JKeCcTKue U MATKHE CTEHKH.
Pa3nenenue nepeMeHHbIX U YMEHbBILIEHUE Pa3MEPHOCTH JUIsl IPSMOJIMHENHBIX BOJIHOBOJIOB U

6e3maccoBoro ypaBHeHus Jlupaka g rpadeHa B CeIMaIbHBIX CITyYasX.

11. Meron BKDb 11 ypaBHeHM KBAHTOBON MEXaHUKHU.
[Tnockue Boabl 1 BKbB- an3an. BwiBox ypaBHeHuit ['ammiibrona —SlkoOu 1 mepeHoca.

WnrterpupoBanue ypaBHeHuil [amunbroHa-flkoOM u© 1nepeHoca ¢ IOMOUIbIO CHCTEMBI
['amunbpTOHA.

Kanonuueckue npeodpasoBanus. ['eomerpuueckass HHTEpIPETALUs U MOHATUE JIarPaHKeBa

MHOFOO6paSI/I$[. SIkobuan nepexoaa OT JarpaH’>XCBbIX KOOpAHHAT K SﬁﬂepOBLIM. doxkanbHbIC
TOYKH.

IIpumepsl periennii ypaBHEHM raMuiibToHa U iepeHoca. BKb-acumnrornueckue penieHus

HECTALITMOHAPHOTO YPAaBHCHUS Hlpem/IHrepa AJIs1 OJHOMCEPHOI'O FapMOHI/I‘leCKOFO OCHUJIIIATOpPA.

HIpenunrepa.Tounble pemieHus ¢ KBaApaTHYHOU (a30ii, NX KOMITICKCH(PHUKALINS
U «peryisipuzoBanHas» Gpynkuus ['puna. @ynknus ['puna u npeodbpazoBanne Oypre. O6x0x
¢dokyca u unnexkcel Mopca u MacioBa. MetoJ; craiiuoHapHOM (ha3bl B OIHOMEPHOM Cllyyae.

[Ipeo6paszoBanue @ypne oT BKb-pemenus, cBsi3aHHOTO ¢ J1arpaHKeBbIM MHOT000pa3ueM.

12. CramnuonapHble 3a7aud. ACUMOTOTHKHM 3ajgau paccesHus U ¢yHkuus I'puna. CssizHble
COCTOSIHUSI B HAHO IUIEHKAX U rpadexe.

WHBapuaHTHbBIE JIarpaH)X€Bbl MHOI000pa3usi W CTAallMOHApHbBIE 3a/add. ACHUMITOTHUKH peIlleH
3a1a4u

paccesHus u ¢ynkuuu I'puna 1t ypaBHenust Ulpenunrepa. ACUMITOTUKH pelICHUs 3a/1a4M
paccessHus U pyHkuu ['puna u1st ypaBHeHus Jupaka nist rpadena. daza beppu B MHOromepHoi
cutyauuu. CBA3HBIE COCTOSIHUSA U TOPHI JInyBHILIIA.

BnosHe wHTErpupyeMble TaMWIBTOHOBBI CHUCTEMBI, IEPEMEHHBIE JEUCTBUE YroJl M TOPBI
JInyBumist. KanoHuueckuil oneparop Ha KOMIAKTHBIX MHOT00Opa3usix, KBa3HMMOJbI, YCIOBHE
KBaHTOBaHusl bopa-3omMmepdenbaa U aCUMOTOTUKA CHEKTPaJbHBIX cepuil. CIeKTp KBaHTOBBIX
BOJIHOBOJIOB THIIa HAHOIUIEHOK B CKAJIPHOM M BEKTOPHOM ciy4asix. CBSI3HBIE COCTOSIHHS B
rpagene

13. dyHKIMK OT HEKOMMYTHUPYIOLIUX ONEPATOPOB U MCEeBAOAUPPEpEeHINATbHbIE YPaBHEHUS.



DOYyHKIIUA OT HEKOMMYTHUPYIOIIUX ONEepaTopoB -niceBaoauddepenimansasie onepatopsl (I1J10)

C IMapaMeTpoOM U UX CUMBOJIBL. YTIOPSAIOYCHUE IEHCTBHS ONepaTopoB IuhepeHInpOBaHMS U

YMHOXKEHUSI Ha He3aBHCHUMBbIe TiepeMeHHble. OmpenerneHus depe3 psabl Teinopa u
npeoOpa3oBaHue

®Oypre. KBanToBanue cumBoioB o deiinmany-MacnoBy u Beinro. A30yka
ncepnoaupGepeHnmaIbHbBIX onepaTopoB. @opmMyna cuMBoia npousseneHus. @opmya

kommyTaruu I1J10 ¢ OwicTpoocummupyromen skcrnoneHToin @opmyna kommytarnuu [1JI0 u
KaHOHMYECKOI0 onepTopa Maciosa.



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

HanpasiieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI MCCJIEI0BAHUI

MartemaTu4ecKue MoeJ I CHHXPOTPOHHOIO H3JIy4eHHs M Y3KHX NYYKOB

Heab AMCHUNIMHBI:

- ocsoerne Mmerona BKDB ¢ xommiekcHbIMH (pazaMu M €ro NPUMEHEHHsS Ui aHAJTUTHKO-
YUCJIICHHOT'O MOJEIMPOBAHUS TPAEKTOPHO-KOT€PETHBIX COCTOSHMIM, rayCCOBBIX IIyYKOB B 3a7a4ax
(GU3MKN KOHJCHCHPOBAHHOTO COCTOSHHSI WM (PM3MKH IUIa3Mbl U B TEOPUH CHHXPOTPOHHOTO
U3IIy4ECHHUS.

3agaum IMCHUILIMHBI:
- m3ydenne ocHoB MeTos1a BKb ¢ komruiekcHbIME (hazamMu (TeOprUr KOMIUIEKCHOTO POCTKA);

- ocBoeHUE 3(PGEKTUBHOTO Crocoda MOCTPOSCHUS JOKATM30BAHHBIX BOJU3HM TIAJIKUX KPHBBIX
ACUMITTOTHYCCKUX PEIICHUH CTAIlMOHAPHBIX U HECTAIIMOHAPHBIX 33]1a4 (TPAEKTOPHO KOTEPETHBIX
cocTostHMi) ¢ momotbio MeTona BKB ¢ kommuiekcHbIME dazamu;

- U3y4deHue 3anay PU3MKU TJIa3Mbl U KOHACHCUPOBAHHOTO COCTOSIHUS (Hampumep, ypaBHEHHUE
Hupaka s rpadeHa, ypaBHEHHE IUIa3MBl B TOKaMake, CHHXOTPOHBI, OHIYJISTOPHI W IIp.) B
KOTOPBIX MPUMEHUMO AaHATUTUKO-YUCIEHHOE MOJIETTMPOBAHUE PACCMATPUBAEMBIM METOIOM.

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

- TEOpHIo aCUMIITOTUYECKUX  pEUIeHWH  JHMHEHHBIX  Jup¢epeHIualbHbIX |
ncepon(phepeHInaNBHBIX YPaBHEHUH ¢ KOMIUIEKCHON (ha30if, MMerolell HeoTpulaTeIbHyo
MHHUMYIO 4acTb, U CBSI3aHHBIE C HEH TEPMHHOJIOTHIO U FeOMeTpUdeckre 00BEeKThI: U30TPOITHbIE
MHOTroo0Opas3usi ¢ KOMIUIEKCHBIM pOCTKOM, (yHKuMIO neictBus (pasa), mepectpoiika ¢assbl,
SKOOMAHBI U aMITJIUTYIbI;

- OCHOBBI TEOPHUHM KAaHOHHYECKOTo omepaTopa MaciioBa Ha H30TPOITHOM MHOTOO0Opa3uu ¢
KOMIUIEKCHBIM ~ POCTKOM, TIpaBWJia KBAaHTOBaHHS, TIOHSATHE WHJACKCA, WHBAPHAHTHOCTh
U30TPOITHOTO MHOT000pa3Msl ¢ KOMIUIEKCHBIM POCTKOM;

- B3aMMOCBS3b MEXJY WHBAapUAHTHBIM KOMIUIEKCHBIM POCTKOM B TOYKE U OCHWJUISTOPHBIM
npUOIINKEHUEM;

- OCHOBBI KJIaCCUYECKOM ¥ KBAHTOBOW TEOPUH CHHXPOTPOHHOTO U3ITyYEHUSI.

yMeTh:



- IPUMEHATh TEOPUI0 KOMIUIEKCHOTO pocTKa A 3()(EeKTHUBHOrO aHaINTUKO-YUCIEHHOTIO
MOJICJIMPOBAaHUS HECTAllMOHAPHBIX PEUIEHUM (raycCoBbl ITyYKH), CTAallMOHAPHBIX pPEILIEHUN
(rayccoBbl MaKeThl) U PEIICHUH, JTOKAIN30BaHHBIX BOJINM3M 3aMKHYTBHIX MHBAPUAHTHBIX KPUBBIX
(CBSI3aHHBIX COCTOSIHUIT) B Pa3NMYHBIX 33/1a4aX MaTeMaTUYeCKOn (PU3UKH;

- HPUMCHATb TCOPHIO KOMILUICKCHOI'O POCTKa JId MOACIHUPOBAHHUA CBA3aHHBIX COCTOHHHﬁ,
OTBCHAIOIINUX CJ'Ia6OBO36Y)KI[eHHBIM YPOBHAM.

BJIAJ1€Th:

- YHCJIEHHO-aHATUTUYECKUMHU QJTOPUTMAMH IOCTPOCHMSI TayCCOBBIX ITYYKOB JUJIsl YpaBHEHHS
Hupaka nans rpadena, ypaBHEHHsI XOJOJHOW IJIa3Mbl B TOKaMake, YPaBHEHMs JBMXKECHUS
PENIATUBUCTCKOIO AJIEKTPOHA B MATHUTHOM TI0JIE€ YCKOPUTEJIEH;

- METOJAaMH CKaJAPU3aLMM, MCIIOJIb3yEeMbIE IPU IOCTPOCHUS I'dyCCOBBIX IIyYKOB I CHUCTEM
YpaBHEHUM.

TeMbI U pa3jeiibl Kypca:
1. Meton BKb ¢ koMriekcHbiME (ha3amu.

Meton BKb 115 HectaunonapHoro ypaBHenus Llpeaunrepa ¢ mMansiM napamMeTpom. Y paBHEHUE
["amunpToHa-SK00U U nepeHoca. ['eomeTpuyeckiue aCUMOTOTUKY U JIarpaHKeBbl MHOr000pa3usl.
KomrmuiekcHbie periennst HecTallMoHapHOTo ypaBHeHUs ['amunbToHa-SK00M ¢ HEOTpHUIIATETFHOU
MHUMOM 4acTbio. CTeNeHHbIE U S3KCIIOHEHIIMANIbHBIE acuMNITOTUKHU. HepaBencTBo Tna ['opaunra.
Pasnoxxenue ¢a3bl u nrHEapu3alus KOMIUIEKCHBIX JIarpaH:KeBbIX MHOrooOpasuii. [lepectpoiika
KOMIUIEKCHOM (ha3bl. M30TpomHbIe MHOT000pa3us ¢ KOMIJIEKCHBIM POCTKOM. DyHKIUS 1eHCTBUS
(daza), skoOuaHbl ¥ aMIUIATYABL. ['ayCcCOBBI TAaKeThl U KOMIUIEKCHBIN POCTOK B To4Ke. ['ayccoBbI
MYYKU U OJTHOMEPHBIE KPUBBIE C KOMIUIEKCHBIM pOCTKOM. O000IIIEHHBIE OTIepaTOPhl POKIACHUS U
YHUYTOXKEHUS.

2. AJ'IFOpI/ITM MOCTPOCHUS I'ayCCOBBIX ITAKETOB U ITYYKOB.
He3aMKHyTBIe TPACKTOPHUU U I'ayCCOBEI ITYYKH.

ANTOPUTM MOCTPOEHUS rayCCOBBIX IMYYKOB JJISi CHCTEM CTAallMOHAPHBIX ypaBHeHUM. DoKanbHbIE
TOYKM U KaycTHKu. KaHoHMueckuii omepatop MacioBa Ha JarpaHKeBbIX MHOT0oOpasusix ¢
KOMIUIEKCHBIM POCTKOM. Bblumciienne aprymeHToB sikoonaHoB. Mupaekcsl MacimoBa u Mopca.

AJNTOPUTMBI MOCTPOCHHUS ACHUMITOTHUK PEIIEHUH C KOMIUIEKCHBIMHU (ha3aMu HECTallMOHAPHBIX
nceionphepeHnaIbHBIX YpaBHEHHH U cucTeM TuddepeHIMaIbHbIX YpaBHEHUH.

[Tpunuun MonepTtion-Skobu u ckangpuzanus cucreM ypaBHeHui. [Ipumepsl A ypaBHEHUS
Hupaka, ypaBHenus [lupaka s rpadena, ypaBHeHuit MakcBesuia, Jla3epHBIX IYY4KOB U
ypaBHeHu# mina3mel B TOKAMAKe.

3. ACUMNTOTHKA TPAEKTOPHO-KOT'€PEHTHBIX CBSI3aHHBIX COCTOSIHHM.



O0600meHHbIe COOCTBEHHBIE (YHKIIUM U KOTEPEHTHBIE COCTOSIHUSI. VIHBapraHTHBIC U30TPOITHBIC
MHOT000pa3usi ¢ KOMIUIEKCHBIM POCTKOM. IlepeMeHHbIe IeHCTBHE yrod U HOPMajibHbIE (DOPMBIL.
3aMKHYTbIE TPAEKTOPUHU C KOMIUIEKCHBIM pocTKOM. OpOuTasibHasg ycToiunBocTh. COOCTBEHHBIE
byHKMM (kBazuMoabl) nuddepeHMaNIbHEIX U TiceBAOUG(EePCHIIMATBHBIX OMEePaTOPOB B
CKaJIIPHOM M BEKTOPHOM CiIydasix. Y ciioBHe KBaHTOBaHUA bopa-3ommepdernba.

HuBapraHTHBIN KOMIUIEKCHBIM POCTOK B TOYKE M OCIIILISTOPHOE MPUOIIMKEHHE B MHOTOMEPHOM
cioydae. CBs3p ¢ Teopuei ycroWuumBoCcTH. Ilepexos oT HMKHUX ypOBHEH K BO30Y>KIECHHBIM
CBSI3HBIM COCTOSIHHUSIM.

4. CrioHTaHHOE U3JTy4eHHUE B KBa3UKIACCUUYECKOM TPAEKTOPHO-KOT'€PEHTHOM MPUOIINKESHUH.

Kitaccnueckass u KBaHTOBasg TEOpUs CUHXPOTPOHHOIO M3IydeHUs. JIMHEWHBIH M CIUPAJIBHBIN
oHIynATOp. CHEKTPaIbHO-YTII0BOE PACIPEACIIEHUE SHEPTUU CIIOHTAHHOTO M3JIy4eHUs 0030Ha U
JJIEKTPOHA.  YJIBTPApEIATUBUCTCKOE M HEPENATUBUCTCKOE NpuOMMKeHus. MOIIHOCTh
CIIOHTAHHOTO M3JIy4EHUsl HEPEIATUBUCTCKOM YaCTHUIIBI, HaXOIALICICS B HAYaJIbHBI MOMEHT B
TPACKTOPHO-KOTE€PEHTHOM COCTOSIHUM /Il TIOCTOSIHHOIO ~ OJHOPOAHOIO WJIH AKCHAJIbHO
CUMMETPUYHOTO0 MarHUTHOTO I0JIsI. BEpOATHOCTD M3IIydeHUs ¢ IEPEBOPOTOM cnuHA. M3imyuenue
PENIATUBUCTCKOMN 3apsHKEHHON YaCTHULIBL.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

MeToabl MAIIMHHOTO 00y4YeHUs

Heab AMCHUNIMHBI:

- 3HAKOMCTBO CTYACHTOB C OCHOBOIIOJIArarOmuMM IMoAXOJaMH, KOTOPBIC NPUMCHANOTCA JIA
IIOHCKa (I)YHKI_[I/IOHEUIBHBIX 3aKOHOMepHOCT€I>'I N3 SMITUPUYCCKUX TAHHBIX;

- 3HAKOMCTBO CTYACHTOB C IIWUPOKHWM CIICKTPOM HHCTPYMCHTOB IJId PCHICHUA 3aJad ITOHMCKa
3aKOHOMepHOCTeI>'I B JaHHBbIX.

3agauyd AUCHUILINHBI:

- 3HAKOMCTBO C OCHOBHBIMH ITIOHATUAMH, IPUMCHACMBIMH B MAallIMHHOM O6y‘IeHI/II/I. ITocTtanoBka
3aJa4 MalllMHHOI'O 06y‘leHI/IH;

- 0030p METOIOB, MPUMEHSIEMBIX B 33/1a4axX KJIACTEPU3AINH, KJIacCU(DUKAIIIHN U PETPECCHH;
- [IOJIY4YCHHUEC HABBIKOB IPUMCHCHHA METOJ0B MAllIMHHOI'O 06yqu1/m AJId pCUICHUA 3aaa4.
IlepeyeHb MUIaHUPYEMBIX Pe3yJIbTATOB 00YUYEHUS 1O JUCHMILINHE (MOIYJIIO)

B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOIKHBI

3HATh:

- OCHOBHBIC MCTOJAbI U AJITOPHUTMbI, NPUMCHACMBIC IIPU IIOUCKE 3aKOHOMepHOCTeI>'I B
OMIIUPUYUCCKHUX JAHHBIX;

- IOAXOJAbI IJIsd OpraHu3anuu yupaBJICHUA 0O0JIBITUMHU MacCUBaMH JaHHBIX.

yMeThb:
- IPUMEHATh METO/Ibl U aJITOPUTMBI JIJIsl pEIIeHUs TPUKIIAHbBIX 3ajay aHaIu3a JaHHbIX;

- pP€aJIn30BbBIBATH aJITOPUTMBI B BUJIC KOMITBIOTCPHBIX ITPOI'paAMM.

BJIAJeTh:
- CTICIMAIBHON TEPMHUHOJIOTHEN B 00J1aCTH MAIlIMHHOTO O0yUYeHUS,

- MGTOHOJ’IOFI/IGI\/’I 1 HaBBIKaMM PCUHICHUA HAYYHBIX W HNPAKTHYCCKHUX 3adad C HUCIOJIb30BAHUEM
MCETOA0B MAallIMHHOT'O O6y‘-IGHI/ISI.



Tembl U pa3aennbl Kypca:
1. OCHOBHBIE NOHATHS.

OCHOBHBIE ITOHATHUS: IPUMEPHI IOCTAHOBKH 33/1a4 MAITMHHOTO 00y4YeHHS, BU/IbI IPHU3HAKOB, TUIIBI
3a/1a4, METPUKH.

2. OCHOBHEIE METOIBI.

Merton makcumanbHOTO mpapaonoaodus. [lonarue ¢yHKIMOHATA TpaBAONOA00Us B ciydae
3aBUCUMBIX WM HE3aBHUCHUMBIX HaOmtoneHuid. [Ipumepsl MOCTpPOEHHsI OIEHOK MAaKCUMaIbHOTO
MPaBIONOIO0US [Tl TAPAMETPOB Psiia PA3TUIHBIX PACTIPEICICHUN.

baiiecoBckuii moaxon. IIoHSATHE YCIOBHBIX BEpPOSATHOCTEM, AllOCTEPUOPHOTO paCIpPECICHHUS.
®opmyna batieca. [IpyHun MakcuMyMa arioCTEpUOPHON BEPOSITHOCTH.

MeToj CTOXaCTHYECKOIO rpaaucHTa.

Meton onopHbIx BekTOpoB. IloHsATHE 3a30pa MeXIy KilacCaMM, ONTUMAJIBHOW pa3feisioniei
TUIEPIIIOCKOCTH, OIMOPHBIX BEKTOpOB. VC-pazMmepHocTh. DYHKIMM s]pa, CHPSIMIILIOLIEE
IIPOCTPAHCTBO.

3. Perpeccun.

MHoromMepHasi TUHEWHas perpeccus. 3amgada perpeccun. IlocTpoeHne OIEHOK MaKCHMalIbHOTO
paBao0No00Us Ui TapaMeTPOB MHOTOMEPHOM JIMHEHHOUW PErpeccHm.

Jloructuueckas perpeccusi. CurmoiigHas (yHKIUS, TPUHLIUI MakKCUMyma MpaBIONOa00us,
norapudmuueckas QyHKINS TOTEPb.

4, MeTtoapl KJIaCTepu3anuu.

MeTtobl K1acTepu3aluy. 3aaun KJacTepU3alii, OCHOBHbBIE THIIbI aJITOPUTMOB KJIACTEPU3ALINU.
Hepapxnueckas knacrepusanus, EM-anropurm, Metos K-CpetHHuX, KapTel KoxoHeHa.

5. Pemaromiue ACPECBb U KOMITIO3UIIUH AJITOPUTMOB.

Pemaromupe nepeBbs U KOMIIO3MLUU aIrOPUTMOB. Pelnarolmuii CIHUCOK, PEIIAoIlee IEpeBo,
Anroputmsl ID3, CART. BapuaHTbl TMHENHBIX U CTOXAaCTUYECKMX KOMIIO3UIIMH aJTOPUTMOB.

6. Heliponnsie cetu.

Heiiponnsie cetn. Mojens nepuentpoHa, GyHKLIUU aKTHBALMU, BOIPOCHI MOJHOTHI, TeOpeMa
KonmMoropoa. Anroputm o6paTHOTO pacpOCTPAHEHUS OIINOOK.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

MeToabl HEHTPOHHOTO PACCESIHUSA ISl MCCJIEIOBAHUI KOHAEHCHPOBAHHBIX Cpe/l

Heab AMCHUNIMHBI:

- OCBOCHHE CTY/IeHTaMH 0a30BBIX MPEACTABICHUI O METOJUKAX PAaCCEsSHUS HEUTPOHOB M M3y4YEeHUE
OCHOB  COBPEMEHHBIX  JKCIIEPUMEHTAJIbHBIX  MOAXOAOB K  HUCCIEIOBAHHUIO  CBOMCTB
KOHJEHCUPOBAHHBIX CPEJl C UX OMOUIBIO.

3agauu AMCUUIIIMHBIL:

- ¢opmupoBaHre ©0a30BbIX 3HAHUW O CBOWCTBAX HEUTPOHOB [UIsI  MCCIEAOBAHHI
KOHJEHCUPOBAHHBIX Cp€J, IOJy4yaeMbIX Ha YCTaHOBKax Kiacca '"MeracaiieHc", H3yuyeHUE
0COOEHHOCTEN METOAMK HEUTPOHHOI'O PacCesHUS;

- ¢opmupoBaHre 0a30BbIX 3HAHHI O CBOWCTBAaX MAaTEpUANIOB, MOIYYaeMbIX C HMCIOJIb30BaHUEM
paccestHHsI HEUTPOHOB.

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

[] ¢yHIaMeHTaJlbHbIE MOHATHS, 3aKOHBI, TEOPUU M (OPMYJIbI, OMMCHIBAIOLINE pACCESIHHE
HEHUTPOHOB B KOHJACHCUPOBAHHBIX CPEIax;

(] mony4enue, GopMupoBaHHE U IETEKTUPOBAHNE HEUTPOHHBIX MTyUYKOB;
[] TeopeTHYeCKre OCHOBBHI SIIEPHOTO U MAarHUTHOT'O paccesiHusl HEHTPOHOB;
[] METOAMKH MIPOBEACHUS SKCIIEPUMEHTOB U 00paOOTKH TaHHBIX 10 HEHTPOHHOMY PacCesHUIO;

[] OCHOBHBIE METOJIbI UCIIOJIb30BAHUS HeﬁTPOHOB IJIL NU3YYCHU S CBOICTB BEIIIECTRBA.

yMeTh:

O PacCUMTBIBATh NAPAMETPHI IJIEMEHTOB HKCIIEPUMEHTAIBHBIX YCTAaHOBOK HEHUTPOHHOI'O
paccesHus;

O NPUMEHSTh (U3NYECKHE TEOpUU K ONMCAHUI0 XapaKTEPUCTUK B3aWMOJAEUCTBUSA

HCﬁTpOHOB C BCHICCTBOM, a TAKKC COOTBCTCTBYIOIINEC MECTOABI UCCIICAOBAHUA, OCHOBAHHBIC HAa UX
HCIIOJIBb30BaHUH;



O pelmarh OCHOBHBIE YpPaBHEHHUSI KJIACCHMUYECKOM W KBAHTOBOM TEOPHUH HEUTPOHHOTO
paccesiHus;

O 3¢ HEKTUBHO UCIIONB30BAaTh COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH U PECYPCHI IS
NOJy4YEeHHUsI HEOOXOIMMBIX 3HAHUH 110 MHTEPECYIOIIEH HayYyHOH mpolieme.

BJIA/IETh:
0 CHeIHaIbHOM TEPMUHOJIOTHEHN B 00JIaCTH HEUTPOHHOTO PACCESHUS;

O METOAMKAMH TIOCTPOSHUS MOJCNIeH K ONHCAaHUI0 B3aUMOJCHCTBUS HEHUTPOHOB C
BCII[CCTBOM,;

] OCHOBHBIMH MCTOAAMHU ITPUMCHCHUA HefITpOHHOFO pacceiaHus.

TeMbl U pa3jaeiibl Kypca:

1. CgoiictBa HelTpoHa. Jlyanusm BoaHa-yacTuua. McrouHuku HelTpoHoB. HeiTponbr nms
M3Yy4YEHUs1 KOHJICHCUPOBAHHBIX CPEJ.

XapaKkTepuCTUKU HEUTPOHA KaK YacTUIIbl. COOTHOIIEHUS MEXKY pa3INUHbIMU KUHEMATUYECKUMHU
XapaKTEPUCTUKaMU HEUTPOHA KaK YacTHIbl M Kak BOJHBI. [lomydeHuwe HeWTpoHOB. Tumsl
UCCJIEIOBATEIbCKUX MCTOYHUKOB HEUTPOHOB. 3amemsieHue HeWTpoHOB. CrekTpaibHOe
pacnpenelieHne 3aMeJICHHBIX HEeHTpoHOB. OCOOECHHOCTH CBOWCTB HEUTPOHOB JUISI W3YYCHHSI
CBOMCTB KOHJICHCUPOBAHHBIX CPEJ.

2. OCHOBBI TEOPUH pACCESTHUS HEUTPOHOB .

[Totok HeitftpoHoB. Ceuenue paccesHusi. Ceuenue nornoueHus. duddepennnansHoe ceueHue
paccestaus. J{Bax bl quddepennnanbHoe cedeHne paccessHus. OcnadieHne HeUTPOHHOTO MyYKa
3a CYET PacCestHUS U MOTJIOLIEHUS.

BosiHOBOE omnmcaHue paccessHHs HEUTPOHOB siApamMu. HelTpoHHas BoJHA. YIIpyroe paccesHue
HEUTPOHOB OJMHOYHBIM SAPOM. PaccessHMe HECKOJBKUMH SiApaMU — HHTEepEepeHIts..
KorepeHTHOE M HEKOrepeHTHOE ceueHUsl paccesHuss. HekorepeHTHoe paccessHue 3a CHeT
OTHOCHUTEJIbHBIX OPUEHTALINM CIMHOB HEUTpPOHA U siep. HekorepeHTHOE paccesiHue Ha siapax 3a
CYeT U30TOIMHOTO OeCropsIKa.

3. KBaHTOBO-MEXaHUYECKOE OIMMCAHUE npornecca pacCesaHus.

Hauanpnoe u koHeuHble cocTtosiHus. [1noTHOCTE cocTostHu. OCHOBHOE ypaBHEHHUE pacCEsHUSA.
VYrpyroe paccesHue Ha OJJHOM U HECKOJIBKUX sAApax. Heynpyroe paccessHue HEUTPOHOB.

[TonHoe ceuenue pacceiaHusd OT CUCTEMBI ACP. 3KCHepI/IMCHTaHBHBIC coo6pa>1<eH1/151. KOI‘CpCHTHOC
yapyroe pacCeaHue OT MHOTHUX AACP. KBanToBoe onmcanue ceueHus paccesaHus.

4. Tlomyuenwne, popMupoBaHUE U JETEKTUPOBAHUE HEHTPOHHBIX ITYYKOB.

Komnmumatopel. HelitpoHoBoasl. MoHoxpomaropsl. [lpepbiBaTenn Iydka U CEJIEKTOPBI
ckopocreil.  Ilonmspusyromme  ¢uinbtpel.  Ilonspusyromme  3epkana.  Ilomspusyromue
MOHOXpoMaTopbl. CriuH-¢uunnepsl. 'a30Bble U CHUHTUIUIALUOHHBIE 1ETEKTOPHI.

5. ManoyriioBoe paccesitHue.



CedeHue paccessHUS OT HAHOPA3MEPHBIX 00BEKTOB. CTpPYyKTypHBIH (akTtop. MamoyrioBoe
npubmkeHne. ManoyriioBoe paccessuHue OT HaHoyacTHil B pactBope. Dopm-pakrop TBepAon
cdepsl u apyrux npocteix Gopm. [omuaucnepcHocTs. B3anmonononusemocts HeliTpoHoB u CU.
®opmyna Jlebas. [Ipubnmxenue I'unne. 3akon I[lopona.

6. HelitponHnas pediexromeTpus.

Koadduuuent npenomnenus. KBaHtroBomMexaHn4eckoe pacCMOTpPEHHE MpoIecca OTPasKEeHUS.
OTtpaxkeHue OT IMAJKUX IUIOCKUX moBepxHocTel. [lonHoe oTpaxenue. OTpaxkeHHe Kak MPOLECC
paccestausi. OTpaskeHue OT CIOUCTBIX HAHOCTPYKTYp. LllepoxoBaThie U BOJHUCTHIE TOBEPXHOCTH.

7. Audpakuust HBUTPOHOB HA KPUCTAILIAX.

OneMeHTapHble sueliku. OOpartHas pemietka. [lo3uIuu aToMOB B DJIEMEHTApHOW sYCHKe.
3aceneHHOCTH TTO3uIKi. ['pymnmbl cumMmerpun. 3akoH bparra. ®akrop Jlebas-Bamnepa. Uaterpan
cedeHus paccesHus npu audpakuuu. MozamyHocts. DkctuHKuusA. udpakunus no Jlays.
Hudpaxus Ha nopomkax. Judpakiuus Ha HAHOYACTUIIAX.

8. Heynpyroe paccesinue. PaccesiHue Ha (hoHOHAX.

Teopust paccessHus Ha Konebanusx sigep. Kmaccuyeckoe onucanue xoneOaTeNbHON TUHAMUKU
kpuctaisioB. KBanToBoMexanuueckoe omnucanue. OAHODOHOHHOE CEUEHHE pacCesHUs.
TpexocHslil ciekTpomeTp. CeKTpOMETPHI IO BpEMEHH MPOJIeTa.

9. MaruuTtHoOe paccesiHue.

MarautHoe B3aUMOJEUCTBHME HEHUTpOHAa C aTOMOM. MArHUTHBIA MaTPUYHBIA 3JIEMEHT.
MatpuyHbli 3IEMEHT IJI HEMOJSPU30BaHHBIX HEUTPOHOB. OCHOBHOE ypaBHEHHE MarHUTHOTO
paccessuusi. MarHuTHbl  popm-pakTop. MarnutHas gudpaknus. Heympyroe wmarHuTHoOe
paccesiHue.

10. KBasuynpyroe paccesHue HEHTPOHOB.

HenpepoiBras nud¢dysus. Moaens npeikkoBoil quddysuun. Monens BpamateabHol AU Qy3un.
CrniekTpoMeTphl ISl UccieI0BaHus IPOLeCCOB AU Py3UH.

11. HeliTpoHHOE CIMHOBOE 9XO.
OddexT cnrHoBOrO 3xa. CIMHOBOE 3X0 MPHU HEYNPYroM paccesHur. CIIMH-X0 CIEKTPOMETP.
12. Koppekius 1 00paboTka SIKCIIEpUMEHTAIbHBIX TaHHBIX.

DKCTepUMEHTAIbHOE M3MEpEeHHe IBaXIbl U PepeHInanbHOr0 CEUYeHUs paccesHus. YUeT He
3aBucAmero or oOpasma ¢ona. CaMOd’KpaHUPOBKAa W OCIAa0JEHUE HEUTPOHHOrO IMydYKa.
MHorokpatHoe paccesinue. KanuOpoBka HEHTPOHHOTO CIIEKTPOMETpa.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

MHoromMepHblii aHAJIN3, UHTETPAJIbI U PAIBI

Heab AMCHUNIMHBI:

- 00yueHue OCHOBaM MaTeMaTHYeCKOTr0 aHaIu3a sl GOPMUPOBAHMSI y CTYICHTOB MIPEICTABICHUS
0 MaTeMaTHKe, Kak 0c0O0M METO/Ie TIO3HAHMSI IPUPOIbI, OCO3HAHUS OOITHOCTH MAaTEMATHUYECKHUX
MOHITHA M MOJEJCH, TPUOOPETCHHS] HABBIKOB JIOTHYECKOTO MBIIUICHUS M OICPUPOBAHUS
a0CTPaKTHBIMH MaTEeMaTHYECKUMH OOHEKTAMU;

- BOCIIMTaHUE BBICOKOM MaTeMaTHUYECKOM KYJbTYPBbI.

3aga4yu AUCHUILINHBI:
- TOOMTBHCS YETKOT0, ICHOI'O IIOHUMAaHHUs OCHOBHBIX O0OBEKTOB MCCIIEI0BAHUS U ITOHATHI aHAIN3a;

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

- IPUBUTHb TOYHOCTb U 00CTOATENLHOCTE ApryYMCHTAUU B MAaTEMATUUYCCKUX PACCYKIACHUSAX;

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

- CITIOCOOCTBOBATH: MOATOTOBKE K BE/IEHUIO UCCIIEI0BATENbCKON AESITEIbHOCTH (B YaCTHOCTH, AJIS
HaIMCaHMsl KypCOBOM M BBIMNYCKHOM KBaIU(PUKAIMOHHON paboT) B 001acTAX, MCIONb3YIOINUX
MaTeMaTUYeCKHUe METO/Ibl; CO3JaHUIO U MCIIOIb30BAHUIO MAaTEMAaTHYECKUX MO/IEJIEH MPOIIECCOB U
00beKTOB;  pa3paboTke J(PGEKTUBHBIX  MaTEeMaTHYECKUX  METOJOB  pEIIeHUs  3ajaad
€CTECTBO3HAHHUS, TEXHUKH, Y)KOHOMUKH U YIIPABJICHMUS;

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

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

- OCHOBHBIE CBOWMCTBAa OTOOpa)KEHUH METPUUYECKUX IMMPOCTPAHCTB, JTUHEHHBIX HOPMHPOBAHHBIX
IIPOCTPAHCTB;

- IPU3HAKHU CXOAUMOCTHU YUCJIOBBIX PAOOB U HECOOCTBEHHBIX HHTCTPAJIOB;

- ycinoBus auddepeHIupyeMoCcTH (QYHKIIMA MHOTUX TIEPEMEHHBIX, CYIIECTBOBAaHUE |
nudepeHIIpyeMoCcTh 00paTHOTO OTOOPAKEHNS,



- AOCTAaTOYHBIC YCIOBHUA CYHICCTBOBAHUA SKCTPEMYMA HA I'NTAAKHUX MMOBCPXHOCTAX

- YCJIOBHUA CYHICCTBOBAHHA KPATHOI'O MHTCTpaAJia, 3aMCHY IICPEMCHHLIX B KPATHOM HMHTCIPAJIC U
MCTOJbI CBCACHUA KPATHOI'O MHTCIPaJIa K IIOBTOPHOMY.

yMeThb:

- UCCIIEIOBATh CBOMCTBA OTOOPaKEHUI METPUIECKHUX MPOCTPAHCTB;

- mudepeHIpoBaTh PyHKIMIO MHOTHX IIEPEMEHHBIX;

- HCCIIEIOBATh CXOJIUMOCTH YHCIIOBBIX PSIOB U HECOOCTBEHHBIX HHTETPAJIOB;
- HAXOJIUTh KCTPEMYMbI (PYHKIIMU MHOTHX ITEPEMEHHBIX;

- BBIYUCJIATH KPATHBIC MHTCTPAJIbI.

BJIA/IETh:

- OCHOBHBIMH OIPEIEICHUSIMH CXOAMMOCTHU HHTETPAJIOB U PSAJIOB;
- mubdepeHIPYeMOCTH PYHKIIMM MHOTUX MIEPEMEHHBIX;

- HaBbIKaMu TpecTaBienus Gpynkuuu dpopmynoit Telnopa;

- METOJIaMU IIOMCKa dKCTpeMyMa (DYHKLIMKM MHOTUX II€PEMEHHBIX;

- HaBbIKaMU CBCACHUSA KPATHOI'O UHTETPAJIa K ITIOBTOPHOMY.

Tembl U pa3ensl Kypca:
1. Iuddepenuupyemoe 0ToOpaxkeHne KOHEYHOMEPHBIX HOPMUPOBAHHBIX IPOCTPAHCTB.

Haercs omnpenenenue nuddepeHIUpyeMbIX OTOOpaKEHUHM, BBOJUTCS IOHSATHE IOJIHBIX
MIPOU3BOIHBIX, muddepernmana. PaccmatpuBatoTcst JIOCTaTOYHBIE yCIIOBHUs
b depeHIMpYEeMOCTH, YCJIOBUS — CYyILIECTBOBaHUS U auddepeHnupyemMoctd  00paTHOrO
OTOOpaXeHUsI, YCJIOBUS CYIIECTBOBaHUSA U JUPGEpeHIUPYEMOCTH HESIBHOTO OTOOpa)KEeHUS.
BruiBoputcs popmyna Telinopa anst GyHKIIMU MHOTUX NepeMEeHHbIX. PaccMaTpuBaroTcsi BOpOCH!
KCTpeMyMa (YHKIMM Ha TJaJKUX TOBEPXHOCTAX B KOHEYHOMEPHBIX HOPMHUPOBAHHBIX
IIPOCTPAHCTBAX.

2. KpaTHble nHTETrpasl.

®opmynupyeTcsi HOHATHE n-Toro oodbeMma. Jlaercs ompenesneHue n-KpaTHOTO HUHTerpaia u
bopMynUpPYIOTCS TOCTATOUHbIE M HEOOXOJUMbIE YCIIOBUS MHTETPUPYEMOCTH 110 PuMany QpyHKImu
MHOTUX IepeMeHHbIX. PaccmaTpuBaloTCcsi CBOMCTBa n-KpaTHOro uHTerpana. JlokasbiBaercs
TEOpeMa O CBEJIEHMM KpaTHOI'O MHTErpana K MOBTOpHOMY. JlokasbIBaeTcs TeopemMa O 3aMeHe
NIEPEMEHHBIX B N-KPaTHOM MHTErpaje.

3. MeTpI/IquKI/IC W KOHCUYHOMCPHBIC JIMHEMHbBIE HOPMUPOBAHHBIC TPOCTPAHCTBA.



PaccmarpuBatorcss Takue (yHIAMEHTAJIbHbIE MOHATUS KaK KOMIAKTHOCTb, ITOJIHOTA, HOPMA.
HenpepbIBHOCTB 1 paBHOMEpHAs HEMPEPHIBHOCTh OTOOPaYKEHHSI METPHUECKUX M HOPMHUPOBAHHBIX
KOHEYHOMEPHBIX IIPOCTPAHCTB.

4. HecoOCTBEHHbIE UHTEIPAJIbI.

BBOI[I/ITCH MOHSATHE HECOOCTBEHHOIO HHTErpala, JacTCsa  OomepACICHUE  CXOAUMOTCH
HECOOCTBEHHOI'O HHTErpajiia, pacCMaTpuBarOTCA HeO6XOI[I/IMI>IC U O0CTAaTOYHBIC YCIOBHUA
a0COJIFOTHOH U YCHOBHOﬁ CXOOAUMOCTH UHTCI'PAJIOB.

5. Hucnosble psIbL.

PaCCManI/IBaI-OTCH IMOHATHUA YUCJIOBOI'O pAaad, CIIOCOOBI CYMMHPOBAHHA pAAOB, JOCTATOYHOC U
H606X0,I[I/IM06 YCII0BHUE CXOANMOCTHU PAIOB.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

HelipoKOrHUTUBHBbIE TEXHOJIOTUH

Heab AMCHUNIMHBI:

- (QopMupoBaHHE Yy CTYJCHTOB CHCTEMBbl HAayYHBIX NPEACTABICHUH O BO3MOXKHOCTAX
HEHPOKOTHUTUBHBIX TEXHOJIOTUH.

3agaum IMCHUILIMHBI:
- MproOpeTeHne 0a30BbIX 3HAHUN B 00JIACTH HEUPOKOTHUTHUBHBIX TEXHOJIOTHIA;
- OCBOCHHE METOJIUYECKON U METOOIOTUYECKOM 0a3bl HEUPOKOTHUTHUBHBIX TEXHOJIOTUH;

- 3HAKOMCTBO C OCHOBHBIMU pE€3yJbTaTaMHM OTEUYECTBEHHBIX M 3apyOeKHBIX paboT 1o
MCCJIEJOBAaHUIO MO3Ta, CBSI3aHHBIX C pa3padO0TKOM Npo0deM HEMPOKOTHUTUBHBIX TEXHOJIOTUH.

Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS IUCLMIIIIMHBI 00YYarOLUIHecs JOJKHBI

3HATh:

- OCHOBHBIE COBPEMEHHBIE METObI HEHPOKOTHUTHUBHBIX TEXHOJIOTHIA;

- OCHOBHBIC 00J1aCTH MMPUMCHCHUA HeﬁpOKOFHHTHBHLIX TEXHOJIOTHIA.

yMeTb:

- MIOJIb30BAThCSI CRBOMMU 3HAHMSIMU JJISI TOCTAHOBKH HOBBIX 3371a4 B 00JIACTH HEHPOKOTHUTHUBHBIX
TEXHOJIOTHI;

- COIIOCTABJIATH JJAHHBIE ITOJYYEHHBIE B PA3HBIX dKCIIEPUMEHTAIBHBIX UCCIIEI0BaHUSAX;
- IPOBOJUTH METOI0JOTHUECKYIO OLIEHKY 00CYKIaeMBIX Pe3yIbTaTOB;
- aHAJIM3UPOBATH COBPEMEHHBIE pa0OThI B 00JIACTH HEMPOKOTHUTHUBHBIX TEXHOJIOTHIA,

- COOTHOCHUTDb HAYYHBIC U TCXHOJIOTUYCCKUC 3a/Ia41 B HCﬁpOKOFHHTHBHHX HCCICIOBAaHUAX.

BJAaJ€Th:
- OCHOBaMH KOMIIBIOTCPHOI'O aHaJIM3a B obiactu HCﬁpOKOFHHTHBHBIX TCXHOHOFHﬁ;

- HaBbIKaMU OCBOEHUS O0JIBILIOT0 00beMa HH(OPMaLIUK;



- HaBBIKAMH HaXOXJCHUs HeoOxomumoil uH(opmanuu B HWHTepHeTe B oOnacTu
HEUPOKOTHUTUBHBIX TEXHOJIOTUH;

- HaBbIKaMHM aHaJIM3a SKCIICPHUMCHTAJIbHBIX JaHHBIX.

Tembl u pa3iennbl Kypca:
1. HeliporuOpuaHbie 1 HEHPOMHTEILIEKTYAIbHBIE CUCTEMBI.
Mojenu HelpOHaIbHBIX KYJIbTYP.

Mopnenu u3ydeHuss Mo3ra in vivo ® in vitro. Mojenn HEHpOHaNbHBIX KylnbTyp. OOyueHue B
KYJIbType HEMPOHOB. l]ayedHass akTUBHOCTB B KYJIbTYPE HEUPOHOB. /J[MHaMMKa CTPYKTYpBI CETH
HEHPOHOB.

OO0ydeHue ¢ TOJIKPEIICHUEM.

[Tpumepsl Moaenel 00yueHus ¢ noAKpenaeHueM. JJocTonHCTBa U HeloCcTaTKU. MojenupoBaHue
oOyueHns. VMcKyccTBeHHBIE HEHPOHHBIE CETH. OJBOMIONHOHHOE oOO0y4deHue. CeJeKIHOHHOEe
oOydeHwue.

Teopust or0opa HeHpoHHBIX Ipymi. TpeboBaHUs K cCUCTEeMHOU Mojenu o0y4deHus. KoHkypeHIus
HEUPOHOB.

Mopaenu HelpoHHBIX ceTeil. [IpuMepbl Moaenel HeMpPOHHBIX ceTel. [JOCTOMHCTBA U HEIOCTATKHU.

[TpenukTOpHBIE CETH.
[TpyHLIMIIBI TPEAUKTOPHBIX ceTel. Moeb LieneHalpaBIeHHOT0 alallTUBHOTO MIOBEACHUS.
W cKyccTBEHHBIN HHTEIIEKT.

Tect Teropunra. HMcropust pa3BUTHS HCKYCCTBEHHOrOo HHTeIeKTa. CHUMBOJIBHBIE
UHTEJUIeKTyaJbHble cHucTeMbl. HeilipoOuonornueckue wmoaenu. AHHMMAThl. DBOJIOLMOHHAS
kubepHeTuka. HelipomopdHBle  CHUCTEMBI  HCKYCCTBEHHOIO  MHTe/UIeKTa.  ['mOpuHBIE
HENPORIIEKTPOHHBIE CUCTEMBI.

2. HeﬁPOKOFHHTHBHBIC TCXHOJIOTHMH Ha OCHOBC OIITOI'CHCTUKH.

HpI/IHI_II/IHH ONTOTCHETUKHU. MeToapl ONTHUKH. METOAbl T€HETHUKH. I/ICTOpI/I}I Pa3BUTHA
OIITOICHCTHUKH. yﬂy"IH_ICHI/IH KJIaCCHYCCKOI'0O MCTOAa OIITOICHCTUKMH. OnToreHeTUKU 1 (I)MPT

[Tpotiecchl oOyueHus u naMsTi. MaHUMTYISIITUU ¢ TTaMaThio. Co3/jaHne UCKYCCTBEHHON MaMSsITH.
HetiponerenepatuBHbie 3a00JI€BaHMS.

CnocoObl yIipaBJICHUA daKTUBHOCTBIO HCﬁpOHOB.

[TocnenoBaTenbHOCTh AEUCTBUM [IJIs1 MPOBEACHUS ONTOI€HETHUYECKOTO 3KcrepumeHTa. [pyrue
(KpoMe OMNTOT€HETUKH) CHOCOObI YIPaBICHHUS AKTUBHOCTHIO HEWPOHOB. XEMOIEHETHKA.
MexaHu3m paboThl OTICHHOBBIX OEJIKOB.

3. OcHOBBI HEHPOKOMIIBIOTEPHBIX HHTEPPENCOB.



HewnnBa3uBHBIC HEUPOUHTEP(PEHCHI.
Mo3ro-MamuvHHbIE 1 MO3rO-KOMITbIOTEpHBIE HHTEpdeiichl. MHaTepdeiicsl Ha ocHoe D1
HetiponnTepdeiicel KIIETOYHOTO YPOBHSI.

Peructpanusa  akTUBHOCTH  OTHENIBHBIX  HEHpPOHOB. Buael  aktuBHOCTH.  [IpHMHIMIIBI
HelipouHTepdericoB.

TpaHCFGHHBIe JKHUBOTHBIC IJIA HeﬁpOKOFHHTI/IBHBIX TEXHOJIOTHH.

[IprMeHeHHe TpaHCIeHHBIX JKUBOTHBIX B HeilpoOuoioruu. MeroJsl TpaHCreHe3a: UHBEKLUS B
nponykieyc. IlpeumymiectBa M HelocTaTKU. MeTolbl TpaHCI€HE3a: HMHBEKIUS CTBOJIOBBIX
knerok. IIpenmmymecrBa m Henocrarku. HampaBiieHHBIM TpaHCIeHE3 - CO3JAHHE HOKAyTOB.
VYupasnsemble TpaHcrensl: Cre-cucrema, TetO-cuctema.

MeTton AByX(OTOHHOM MUKPOCKOIIHH.

OcHoBHble npuHLUIB MeTona. [IpeumyiiecTBa ABYX(OTOHHOW MHKPOCKOIUHU A in Vivo
BU3YaIM3aI[ii aKTUBHOCTU HEPBHBIX KIIETOK.

MeTo/1bl HCcCIIeTIOBAaHUSI aKTUBHOCTH HEHPOHOB in Vivo.

MeTtoabl MCCIEIOBAHUS AKTUBHOCTU HeﬁpOHOB in vivo y 60,I[pCTBYIOH_[I/IX JKUBOTHBIX WA Y
MOJBMKHBIX KMBOTHBIX. I eHeTHUECKH KOAUPYCMBIC KaJIbIIUEBBIC CCHCOPHIL



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

OO01masi reomeTpusi M TOMOJIOTHUS

Heab AMCHUNIMHBI:

- hopmupoBaHue 0a30BBIX 3HAHUH 110 TEOMETPHUH U TOTIOJIOTHH JJIs TaTbHEHIIIEero HCTIOIh30BaAHMS
B JpYrux OOJAcTIX MAaTreMaTHYeCKOro 3HAHWS U AWCIHUIUIMHAX eCTECTBEHHOHAYYHOTO
COZIepKaHUS;

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

3agauyd IUCHUILINHBI:
- (hopmupoBaHue y 00ydaromuxcsi 0a30BbIX 3HAHUI 110 TECOMETPUH U TOIIOJIOTHUH;

- GopmupoBaHue 0O0IIEMAaTeMaTHUYECKONW KYJIbTYpbl: YMEHHME JIOTUYECKH MBICIUTH, [IPOBOJUTH
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPKJICHHUM, YCTAHABIUBATD JIOTUYECKHUE CBSI3U MEXKIY OHATUSIMY;

- q)OpMI/IpOBaHI/IC y'MeHI/Iﬁ W HABBIKOB NPHUMCHATH IIOJYUYCHHBIC 3HAHUA JIA PCIICHUA 3aJda4
MaTeMaTHYeCKOM (1)I/ISI/IKI/I, CaMOCTOATCIIBHOTO aHAJIM3a NOJYUCHHBIX PE3YJIbTATOB.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOMKHBI
3HATh:

- OCHOBBI OOIIEH TOINOJIOTUU; ONpEIENICHHE M OCHOBHBIE CBOMICTBA TIJIaJKMX MHOr00Opasui;
TEOPEMBI O BIIO)KEHUAX MHOI000pa3uii B €BKJINA0BO POCTPAHCTBO; OCHOBBI TEH30PHOI'O aHAJIN3a
Ha MHOT000pa3usx;

- OCHOBBI TCOpPUU a(I)(I)I/IHHLIX CBSISHOCTGI\/’I; TCOpEMY CYHICCTBOBAHHUA U CAUHCTBCHHOCTU
pHMaHOBOﬁ CBA3HOCTH, CBOMCTBaA TCH30pa PI/IMaHa;

- OIIPEZICIIEHHE U CBOMCTBA IPYIIIT KOromMoJioruii e Pama;
- TEOPEMY O TOMOTONMYECKON NHBAPUAHTHOCTH I'PYIIIT KOTOMOJIOTHIA;

- CBOICTBa CTEMEHU TIAJKOTO0 OTOOPaKEHUS; TEOPEMY O TOMOTOMUYECKOW WHBAPHUAHTHOCTH
CTCIICHH;

- OCHOBBI CUMINIEKTHYECKON TCOMETPHUHU U TCOPHUU INAMHUIIBTOHOBBIX CHUCTEM.

yMeThb:



- UCCJIEA0OBATH CBOMCTBA TOMOJIOTHUECCKUX IIPOCTPAHCTB;
- CTPOUTH aTJIaChl MHOI‘OO6pa3I/II7I, HCCIICO0BATh UX HAa KOMIIAKTHOCTb U OPUCHTUPYCMOCTD,

- BBIYHUCIIATh KOBAPHUAHTHBIC ITPOU3BOAHBIC TCH30PHBIX noneﬁ; peliaTth 3aJa4r mapaljICJIbHOI'O
IEPCHCCCHUSA

- HaXOJUTh U UCCJIICAOBATH I'COACINICCKUC, BBIUUCIIATh KPUBHU3HY MHOFOOGpaSHﬁ;
- HAaXOJAUTb HpOCTCﬁHIH@ T'PYIIIbI KOFOMOHOFHﬁ;
- BBIYHUCJIATH CTCIICHU OTO6pa)I(eHI/II>'I;

- UCCJICAOBATh TaMUJIbTOHOBLI CUCTEMbI U UX UHBAPHUAHTHLIC MHOI‘OO6paSI/I$I.

BJIa/1eTh:
- anmapaToM TEH30PHOTO aHAJIM3a U aHanu3a JudQepeHnraibHbX (GOpM Ha MHOTO00Pa3HsIX;
- TEXHUKOH MapauieIbHOTO EePEHECCHNUS;

- anmapaToM TEOPUU KOTOMOJIOTHM.

TeMbI U pa3jeiibl Kypca:
1. Koromonoruu. Crenens oro0paxenus. OCHOBbI CUMILIEKTUYECKON Tr€OMETPUU.

3aMKHYTbIC M TOYHBIC (POPMBI Ha MHOT00Opasuu. OmpeesieHue MPOCTPAHCTB KOTOMOJIOTHH J1e
Pama. CoiictBa npoctpancte $HOS$ u $H1S. I[Ipoctapucreo $H1(S1)S.

[ToBenenre GopM U IPOCTPAHCTB KOTOMOJIOTUH TPH TIIAAKUX OTOOPAKEHUSIX.

I'omoTomHEIE OTO6pa)KeHI/I${. TeopeMa O COBHIAJICHUHU JTUHEHHBIX OnepaTopoB B KOIOMOJIOTUAX,
COOTBCTCTBYIOIIHUX I'OMOTOITHBIM OTO6pa)KeHI/I$IM.

["'omMoTONMYeCcKH SKBUBAJICHTHBIE MHOT00Opa3us ¥ MX MIPOCTpaHCTBA Koromosoruii. Koromonorun
€BKJIMJIOBBIX IPOCTPAHCTB.

Crenens otoopaxkenus. [Ipumepsl. Teopema 0 TOMOTOMUYECKON WHBAPUAHTHOCTH CTETICHHU.
Crenensb u unrerpan. Teopema ['aycca — bonHe.

Nunexc BekropHoro noiust. Teopema Ilyankape — benaukcoHa.

Cumnuiektndyeckue MHoroo0pasus. Teopema JlapOy. Jlarpan:xeBbl MHOT0OOpa3usi.

I"'aMUIIBTOHOBEI BCKTOPHBIC TIOJISI U TaMUJIbTOHOBBI CHUCTCMBIL. Cxo0ku HyaCCOHa. I/IHTerpaJIBI
TaMHJIBTOHOBBIX CUCTCM.

2. O6mas Tomonorusi. CBOMCTBA TNIaJKUX MHOTO00pa3uii.



Tononornueckoe nOpocTpaHCTBO. MHaynupoBaHHAash TOMOJOTWs, TOMOJOTUsA JEKApTOBA
POU3BEACHUS, (PAKTOP-TOMOIOTHUSI.

HenpepsiBabie oToOpaxenus. I'omeomopdusm.

Tononornueckue CBOMCTBA MMpOCTPAHCTB: CBA3HOCTb, KOMIIAKTHOCTD, Xayc,I[Op(bOBOCTB.
TuxoHOBCKHE ITPOU3BCACHUA.

Tomnonoruueckue MHOTOOOpa3usi. KapTel, atnac, JIOKaabHBIe CUCTEMBbI KoopauHaT. DyHKIUU
CKJIEUKHU.

['mankue MHOTOOOpa3ws. ['Mankue GyHKIMKM HA MHOTOOOPA3UH U TIaIKUE OTOOPaXKEHUS TITaIKUX
MHOroo0pazuit. Jludpdeomoppuzm. OpueHTHpPYEMBbIC 1 HEOPUEHTUPYEMBIE MHOTO00pa3Hsl.

KacarenpHblli BEKTOp B TOuke. KacarenbHOe NpOCTpaHCTBO.
Juddepennman rinaakoro orodpakeHus. BroxeHus u morpyxeHusl.

BrnoxeHne KOMIIAKTHOrO MHOroo0pasvs B €BKJIMJIOBO IPOCTPAHCTBO JOCTATOYHO OOJBIION
pa3MEepHOCTH.

Teopema Yurnu.

3. Tenzopusrii aHamu3 1 ad(HUHHBIE CBI3HOCTH.

TenzopHbIe MOl HAa MHOr000Opa3uu. 3aMeHa 0a3uca B KacaTelIbHOM MPOCTPAHCTBE MPU 3aMEHE
JIOKAJbHBIX KOOPJAMHAT. 3aKOH NpeoOpa30BaHUS KOOPAMHAT TEH30PHOIO TOJS IMPH 3aMeHEe
KOOPJIMHAT Ha MHOTOOOPa3HHu.

Omnpenenenue ahdunHOM cBsI3HOCTH HA MHOT00Opazuu. CumBossl Kpuctoddens.
KoMMyTaTOop BEKTOPHBIX MOJIEN U €r0 CBOMCTBA.
CuMMeTpHYHbIE CBSI3HOCTU. TeH30p KpyUeHHsI CBSI3ZHOCTH.

CBsI3HOCTH, COIJIaCOBaHHBIE C pUMAHOBOM MeTpukod. TeopemMa CyIIECTBOBaHHUS U
€AMHCTBEHHOCTH PUMAHOBOM CBSI3HOCTH (CHMMETPUYHOM CBSI3HOCTH, COTJIACOBAaHHOM

C METPUKOM).
[TapannensHbli HepeHOC HA MHOT000pa3uu ¢ appUHHOM CBA3HOCTHIO U €ro 00IIe CBOMCTRA.

['eonesnueckre JMHUM Ha MHOroodOpasuu ¢ a@UHHON CBSI3HOCTHIO M UX OOIKE CBOWCTBA.
CBoiicTBa napaIesIbHOTO NEPEHOCA U Fe0e3NUECKUX B PUMAaHOBOH CBSI3HOCTH.

Omneparop KpUBH3HBI JTUHEHHOW CBSI3HOCTU U TEH30p KpUBU3HBI Pumana. dopmynbl mis ero
KOd((HUITUEHTOB.

CummeTpuu TeH30pa KpUBU3HBI PuMaHa.

Tenzop Puuum m ckamsapHas xkpuBH3HA. TeH30p PumaHa W ckaisipHas KpUBH3HA JIBYMEPHBIX
MHOT000pa3uil.

Teopema o CBsI3U CKaNSIPHON KPUBU3HBI IOBEPXHOCTH C €€ TayCCOBOM KPUBU3HOM.
Huddepennmanbupie opmbl Ha MHOTO0Opa3nu. Buemnee nuddepenimpopanue Gopm.

WuTterpupoBanue GopM o OpUEeHTHPOBAHHBIM MHOTOOOPA3HSM.



Mmuoroo6pasus ¢ kpaeMm. CoryiacoBaHue OpHEHTAIIMI MHOTO0Opasusi M €ro Kpasl.

Teopema Ctokca.



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

HanpasiieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI MCCJIEI0BAHUI

Ob0mas ¢pusuka: kBanroBas Gpusuka

Heab AMCHUNIMHBI:

- OCBOCHHE CTyJICHTaMH (PU3UKH OCHOB KBAaHTOBOU (PU3UKH.

3agauyu AMCHMILINHBI:

- YCBOSHHE OCHOBHBIX KOHIICTIINI KBAHTOBOU (DU3UKH;

- peleHne 3a1a4, OXBaThIBAIOLINX OCHOBHbIE IPUIIOKEHHSI KBAHTOBOM (DM3UKH.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILJIMHE (MOYJII0)
B pe3synbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- YUCJIEHHBIE MTOPAJIKY BEJIMUYMH, XapaKTEPU3YIOLIKE IBICHUSI MUKPOMUDA;

- OCHOBBI TEOPHUH TEIJIOBOTO U3IYUCHHUS;

- IBJICHUs] UHTEepepeHIMU BOJH J1e bpoiins;

- IOHSITHE CIIMHA 3JIEKTPOHA;

- OCHOBHBIE MOJIEJIH JIEKTPOHHON 00OJIOUKH aTOMa;

- s et 3eemana, JIIP, SIMP;

- BJIeMEHTapHbIE SAEpHBIE MOJIETH;

- 3aKOHBI PAJUOAKTUBHBIX PacaioB;

- IOHSATHE SIIEPHBIX PEaKLUi, CeUEHUS SACPHBIX PEaKIINA;

- DJIEMEHTapHbIE SACPHBIE MOJIEIIN;

- IIOHSTHE CHJIBHOTO U CIa00ro B3aUMOJEHCTBHS.

yMeThb:

- abcTparupoBaThCsi OT  HECYUIECTBEHHOIO MpPH  MOJAEIUMPOBAHUU DPEaTbHBIX (UINUYECKUX
CUTYyaIui;

- ACJIaTh NPaBUJIBHBIC BBIBOABI U3 COMMOCTABJICHUA PE3YJIbTATOB TCOPHUU U SOKCIICPUMCHTA,



- HaxXouTh Oe3pa3MepHbIe TapaMeTpPhl, ONPeNESIoNIe H3ydaeMoe SBJICHHE;
- POU3BOJIUTH YUCJICHHBIE OIICHKHU 10 TOPAJIKY BETUYUHBI;

- JIeNaTh KA4YeCTBEHHBIC BBIBOJBI IPH IEPEX0Jie K MPEHCIbHBIM YCIOBHSAM B H3Y4aeMBIX
npoOsemax;

- 00ecreunTh JOCTOBEPHOCTD MOJIy4aeMbIX PE3YJIbTATOB;

- BUJICTh B TCXHHYCCKHX 3aJadax (1)I/I3I/ILIGCKOC COACpIKAaHHUEC.

BJIa/IeTh:

- METOJIaMU peleHus: GU3NYECKUX 3a/1a4 MO AIEKTPOINHAMUKE;

- HaBBIKaMU CaMOCTOSITEIIbHON pa0doThI B Taboparopun, bubianoreke u MaTepHere;
- HaBBIKAMH OCBOCHHUS 00JIBIIOr0 00BheMa HHPOPMALINY;

- Ky.]'H:TypOﬁ IIOCTAaHOBKHU K MOJCIIMPOBAHUA (bHSH‘leCKHX 3aJa4.

TeMbI U pa3jeiibl Kypca:
1. ATOM B MAarauTHOM IIOJIE.

D ekt 3eemana (cnaboe M CHIIBHOE MarHUTHOE MoJie) Ha mpuMepe 3P-3S-nepexonos. SAnepHsbrii
Y DJIEKTPOHHBIN MarHUTHBIA PE30HAHC.

2. Bonnsl ne bpoitnsa. CooTHoIIEHHE HEONIPEIeTEHHOCTEM.

['uniore3a e Bpoiiis 0 BOTHOBBIX CBOMCTBAX YacTHUIl, BOJTHOBAS (PYHKIMS CBOOOJHOM YacTHIIBI
(BosHa nie bpoiinst). OnbiTel JleBrccona-/[xepmepa u Tomcona o qudpakiuu 31eKTpoHOB. CBsI3b
BOJIHOBBIX CBOMCTB YaCTHII C €€ MEXaHWYECKNUMH XapakTepucTukamu. /[nrHa BoaHbI ne bpoiis
HEPEJSITUBUCTCKON YacTULbl. KpuTepuii KBaHTOBOCTH CHCTEMBI. BEpOATHOCTHAs MHTEpIIpETAlUs
BOJIHOBOU (DYHKIIMH.

3. 3aKoHBI PaaArOaKTUBHBIX paclajoB. H,I[epHLIe peaKkmuu.

PagnoaxkTBHOCT. 3aKOH paJiMOaKTUBHOTO paclajia, KOHCTaHTa paclaja, Nepuoj nojaypacnana,
cpenHee BpeMs KU3HHM, BEKOBOE ypaBHeHHE. Aubda-pacnaj, 3akoH [eitrepa—H»atrona u ero
BBIBOJ ((opmyna 'amoBa). ["amma-uznydenne, uzomepus saep. bera-pacnan, sHepreTUYECKUin
cnektp Oera-pacrajga, THUIOTe3a HEUTPUHO. SnepHble peakuuu: OSK30TEpMUYECKHE U
SHIOTEPMUYECKUE pEaKLUH, IMOPOI pPEaKIMH, CEUYeHUEe peakuuu (MOJHOEe U NapuuaibHbIe
ceueHus). IloreHuuanbHOE paccesiHHe, aMIUIUTyaa W JuIMHa paccestHus. CocTaBHOE sJpo.
HepeszonaHcHas Teopusi — KIIACCUYECKOE CEYEHUE, NOMNPABKA HA BOJHOBOM XapaKTep YacTHIL,
KO?(p(UIIMEHT MPOHUKHOBEHHUS YaCTUIBl B MPSAMOYrOJbHYIO MYy, 3akoH bere. PezonancHbie
peakuuu — ¢opmyna bpeiita—Burnepa. Dddexr Meccbayspa. Peakuum non aelcTBueM
HelTponoB. Knaccugukanus HeHTpoHOB. 3ameyieHne OBICTPHIX HEWTPOHOB B Cpeje, AJIMHA
3ameieHus. KorepentHsle sBineHus (audpaxius HelTpoHoB). [lenenue saep moa AelcTBUEM
HEHUTPOHOB, MTHOBEHHBIE M 3alla3/bIBalOIIME€ HEUTPOHBI, LENMHAs peakuus JeneHud. Pomib
3ara3/pIBAIONINX HEHTPOHOB B pabore saepHOro peakropa. Cxema peakTopa Ha TEIJIOBBIX
HeiiTponax. Moanas simMa. Bo3MOXHBIE CXeMBI PEaKTOPOB TEPMOSIEPHOTO CHHTE3A.



4. Onbitel HTepua—Tepnaxa, DWiHmreitna—ae ['aza. CiuH 31eKTpoHa.

MarHuTHbIi OpOUTANB-HBII MOMEHT OJJIEKTPOHOB, THMPOMAarHMTHOE OTHOILICHHE, g-(hakKTop,
marHeToH bopa. Omnbitel Iltepna—I'epraxa — neMOHCTpalus IUCKPETHOCTH MAarHUTHOTO
MOMEHTa, OOHapyKE€HHEe MarHUTHBIX AyOieroB. ['mmore3a YmenOeka m l'ayncmura o crimHe
9JICKTpOHA, CHUHOBBIN g-paktop. OnbiTel DWHIMTEHHA W ae [aa3a (cnuHOBas mpuUpoaa
MarHeTus3ma TBepbIX Tel). BekTopHas Mosiesnb c0KeHusl CIMHOBOTO U OPOUTaIbHOTO MOMEHTOB
aeKkTpoHa, paxtop Jlanze.

5. CTtpoenue aroma.

3aKOHOMEPHOCTH ONITHYECKUX CIEKTPOB aTOMOB, (hopmyiia bamemepa. OTKpbITHE aTOMHOTO sIpa
U TUTaHeTapHasi MoJiesib aroma Pesepdopaa. [Toctymnarer bopa, 6opoBckuii paguyc, hopmyna s
JHEPTUH JICKTPOHOB aToMa BOJOPO/a. XapaKTePHUCTUUIECKOE PEHTIEHOBCKOE M3Iy4eHHUE (3aKOH
Mosznu). Knaccudukaiust Bogopo0noJ00HbIX aTOMOB: TJIaBHOE, PaJHalIbHOE M OpOUTAIBHOES
KBaHTOBBIC YHCIa. BbIpoXkIeHHE YpOBHEW B KyJOHOBCKOM I10Ji€ (KPATHOCTb BBIPOXKICHHS).
[MpaBuno Xynma. KauecTBeHHOE OOBSCHEHHE 3aKOHOMEpHOCTEH Tabmuibl MeHnpaeneeBa (110
aproHa), CIIEKTPOCKOIMYECKAs 3aluCh COCTOSIHHS aToMa, 3JCKTPOHHAs KOH(HTYpaIus
JJIEMEHTOB, IIOCIIEOBATEILHOCTh 3alOJIHEHUS. cocTOossHUN. CKadykooOpa3HOe H3MEHEHHE
XUMHYECKHX CBOMCTB ITPU 3aII0JTHCHUU P-000JI0UKH, Marn4eckue yuciia (MHepTHbIe ra3el). CrivH-
OpOUTaTbHOE B3aUMOJICHCTBHE, TOHKAsK K CBEPXTOHKAsI CTPYKTYPa aTOMHBIX YPOBHEH.

6. ®oroaddexr. Dpdexr Komnrona. TermoBoe uzrydaeHue.

OcHOBHBIE OKCIIEPUMEHTAJbHBIE pPE3yNbTaThl MO BHemHeMy (oTodddexty. VYpaBHeHHE
DWHIITeHA, TUIIOTe3a KBAaHTOB CBeTa. DKCcHepuMeHT KoMnToHa 1Mo paccesHuI0 peHTIe€HOBCKUX
Jy4ell Ha JIEeTKUX sApax, BBIBOJ U3MEHEHUS ITTMHBI BOJTHBI KBAHTOB IIPU pacCesHUU Ha CBOOOIHBIX
JJIEKTPOHAX, KOMITOHOBCKAas [IMHA BOJHBL. YPaBHEHHUS, OIMCHIBAIONINE B3aUMOJEHCTBUE
¢dboToHA C MPOU3BOJIBHONW CHCTEMOU Kak OOMEH PHEeprueil M UMIYIbCOM IYTEM DPOXKACHUSA U
VHUUYTOXKEHHUS KBaHTOB. MHTeprpeTanusi IUIOTHOCTU SHEPTrUU 3JIEKTPOMATHUTHON BOJHBI Kak
BEPOATHOCTH OOHapykeHus (HOTOHA B 3aJJaHHOM DJIEMEHTE MPOCTPAHCTBA.

[TnoTHOCTH coCTOSIHMM, (Da30BBIM 00BEM, TPUXOISAIITUICS HA OJJTHO KBAHTOBOE COCTOSTHUE. BBIBOT
¢dopmynsl Ilnanka A paBHOBECHOIO M3JIy4E€HMsI aOCOJIFOTHO YEPHOTO Tejla. 3aKOH CMEIICHUS
Buna. Ananu3 ¢popmynsl [1nanka B npeenbHbIX cllydasx OOJbIINX YacTOT (KBAaHTOBBIM Ipees)
u Manbix yactoT (popmyna Panes—xunca). Kmaccuueckast unreprperaiust ¢popmynsl Panes—
Jlxunca. VHTerpanbHble XapaKTEpUCTUKU PAaBHOBECHOTO TEIUIOBOTO M3IYYEHHUS — IJIOTHOCTb
SHEPrUH PaBHOBECHOI'O M3JIY4YEHHUsI, THTEHCUBHOCTh U3JIy4€HHUs, CBETUMOCTh. 3aKoHbl Kupxroda,
JlamGepra, Credana-bonpiimana. L{BeToBasi, sIpKOCTHAs U paJuallMOHHAs TeMIepaTypbl Teja.
JIByXypoBHEBasi KBaHTOBas CUCTEMA B IIOJE PABHOBECHOTO W3IY4YEHMsI, MPUHLMI IETaJIbHOIO
paBHOBECHsI, CIIOHTAHHBIE M WMHIYLMPOBAaHHbIE Iepexoisl. lIpoxoxkneHue u3nydeHHs 4depes
cpeny, ycloBHe yCHIIeHUs (MHBEpCHAs 3aCeIEHHOCTh ypoBHEH ). [IpUHIMITBI CO3/1aHMs MHBEPCHON
3aCEJICHHOCTU B TPEXYPOBHEBOW U YETHIPEXPOBHEBOM CHCTEMAX.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Oo0mas ¢usuka: JJadOPATOPHBINA NPAKTHKYM I10 IKCIIEPUMEHTAIbHOH (PU3UKe

Heab AMCHUNIMHBI:

- (opmupoBanue 0a30BBIX 3HAaHMHA MO (U3MKE W yMEHHUs paboTaTh B JIAOOPATOpUU IS
JAbHEHIIETr0 UCIIOB30BAHUS B IPYTHX JAUCHHUILIMHAX €CTECTBEHHOHAYYHOTO COJICPKAHUS;

- (GOopMHUPOBaHUE KYJIbTYphl JKCIEPUMEHTA, HCCIICIOBATCIILCKMX HABBIKOB M CIIOCOOHOCTH
IIPUMEHSATH 3HAHUS HA IPAKTHUKE.

3apaum IUCHUIIMHBI:
- (hopmupoBanue y oOyuaronmxcs 6a30BbIX 3HAHUH 1O (U3HKE;

- (hopMHUpOBaHKE KYJIBTYPHI SKCIIEPUMEHTA: YMEHHE paboTaTh B JIAOOpATOPUH, 3HATH OCHOBHEIC
METO/IbI SKCIIEPUMEHTA, YCTAHABJIMBATH JIOTUYECKHUE CBA3U MEXKY TOHATUSIMU;

- (bOpMI/IpOBaHI/Ie yMCHI/Iﬁ W HABBIKOB IPHUMCHATH IIOJTYYCHHBLIC 3HAHUA IJId IMOCTAHOBKH
OKCIICPUMCEHTA, CAMOCTOATCIIbHOT'O aHaJIn3a IMOJTYYCHHBIX PE3YJIbTATOB.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE (MOAYJIIO)
B pe3ynbrare ocBOE€HUS IUCHUIUIMHBI 00yYaIOIIHECs TOJIAKHBI

3HATh:

- METOIUKY NPOBEAEHUSA DKCIIEPUMEHTA;

- METOJIUKY 00paOOTKHU MOTYyYEHHBIX PE3yJIbTaTOB.

yMeThb:
- paboTaTh ¢ COBPEMEHHBIM H3MEPUTEIBHBIM 000pYI0BAHUEM;

- IPaBUJIBHO O6pa6aTLIBaTL MMOJIYYCHHBIC OKCIICPUMCHTAJIbHBIC TaHHBIC.

BJIA/IETh:
- HaBbIKaMU pabOTHI C COBPEMEHHBIM U3MEPUTEIHLHBIM 000PYA0BaHUEM;

- OCHOBHBIMH MATEMATHUYCCKUMHU NHCTPYMCHTAMM, XapaKTCPHBIMU IAJId 3a1a4 MCXaHUKU.



TeMbl U pa3jesibl Kypca:
1. Jlabopatopusbie 3anstus. KBantoBas ¢usuka.
Jlekuus 1 Kopmyckyisipabie CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

OCHOBHBIE IKCIIEPUMEHTAIILHBIC PE3yNIbTaThl 110 BHEMIHEMY (oTodddekty. ['umoresn [nanka u
DWHINTEHA OTHOCUTEIILHO SHEPruu KBaHTOB cBera (PoTOHOB). YpaBHeHUE DUHINTEHHA U
o0wsicaenue Gorodddexra. Ummynbce hoToHa.

OxcnepuMeHT KoMIITOHA MO paccesHUIO0 peHTIC€HOBCKUX JTy4yell Ha JNErkux sapax, hopmyna Juis
M3MEHEHUS IJIMHBI BOJHBI KBAHTOB IIPU PAaCCESHUU HAa CBOOOJHBIX 3JIEKTPOHAX, KOMIITOHOBCKAs
JUTMHA BOJIHBI.

Jlexuus 2. BoaHoBsie cBoiicTBa yacTull. COOTHOIIEHHUE HEONPEIEIEHHOCTEH.

I'mnoresa ne bpoiisis 0 BOJIHOBBIX CBOMCTBaX MaTEPUAIIBHBIX YACTHUL] — KOPITYCKYJISIPHO-BOJIHOBOM
nyanu3M. Oneitel JleBuccona—/[xxepmepa u TomcoHa o audpakuuu 31eKTPoHOB. [[rHa BOJTHBI
ne bpoitnsg HepensTuBUCTCKOM 4acTtulbl. Kputepuil kBaHTOBOCTH cuUcTeMbl. COOTHOLIEHUS
HeomnpeaeneHHocTe! (KOOpInHaTa-UMITYJbC; SHeprus Bpems). BonHoBas ¢yHkius cBoOOAHOMN
yactulbl (BoaHa ae bpoitns). BepostHocTHas mHTEpnpeTanys BOJTHOBON (DYHKIIUHU, BBIIBUHYTAs
bopHom.

Jlexuwmst 3. @opmanu3M KBaHTOBOM MexaHUKH. [loTeHIInanbHbIe 6aphephl.

[TonsiTue 06 oneparopax. Oneparopbl KOOPAUHATHI, UMITYJIbCA, TOTEHIIMATHHON U KWHETHYECKON
SHEpPruu CUCTeMbl, raMUIbTOHUAH. COOCTBEHHbIE (YHKLIMU U COOCTBEHHBIE 3HaueHus. Pe3ynbpTar
KBAaHTOBOI'O M3MepeHUs 3HaueHus (uznueckoi BennuuHbl. YpaBHenue lllpeaunrepa. CBoiicTBa
BOJHOBOW (DYHKIIMM CTallMOHAPHBIX 33/1a4: HEMPEpHIBHOCTh, KOHEYHOCTH, OJHO3HAYHOCTH,
HENPEePbIBHOCTh MPOU3BOAHOM. 3aKOH COXpaHEHHs BEPOSITHOCTH, BEKTOP IJIOTHOCTH IOTOKA
BeposTHOCTH (0e3 BbIBo/Ia). PaccessHue 4acThIl Ha NOTEHIMAIBHOM CTYIIEHbKE KOHEYHOH BBICOTHI,
NPOXOXKJICHUE YacTUIBl HajJ siMaMHU U OapbepaMu KOHEUHOW mmupuHbl — 3¢pdekt Pamzayspa.
[TpoxoxxaeHre yacTULbl Yepe3 HPSMOYTOJIbHBIM MOTEHUHANbHbIH Oapbep KOHEUHOW NIMPUHBI
(TyHHENBHBIHN 3¢ (eKT), BEIBOJ GOPMYIIBI U IPO3paYyHOCTH Oapbepa MPOU3BOJIBHOM (HOPMBI.

Jlexuus 4. Ilorennuansuelie siMbl. KBasukinaccuueckoe npudmmxkenne. Ocuuuisitop. CocTosHus
YaCTUIIbl B OJTHOMEPHOW CUMMETPUYHOUN MOTEHIMAIBHON sIME. YPOBHHM SHEPTUU OJHOMEPHOTO
rapMoHnueckoro ocimuiaropa (6e3 BriBoma). OmepaTop MOMEHTa uMITylibca. KBaHTOBaHuWe
IPOEKIIMM MOMEHTa M KBajJpaTra MOMEHTa HMIyJibca. JIBM)KEHHE B IIEHTPAJIbHOM IIOJIE,
LEHTPOOEKHasl SHEPTHS, paJlalibHOE KBAHTOBOE YUCIIO, KPATHOCTh BBIPOKJIEHUS. S-COCTOSIHUS B
TpEXMEpHON cPepruyeckd CHMMETPUYHOM SIME€ KOHEYHOW TIIyOMHBI, YCJIOBUE CYIIECTBOBAaHUS
CBSI3aHHBIX COCTOSIHUI B TAKOW sSIME.

Jlekius 5. BOI[OpOI[OHOI[O6HI>IC atombl. KonebaTenbHbIe U BpalaTCJIbHbIC CIICKTPBI MOJICKYJI.

3aKOHOMEPHOCTH ONTHYECKHUX CIIEKTPOB aTOMOB (KOMOMHAIIMOHHBIN npuHImn Purtna), hopmyb
cepuil. Mogenu aroma Tomcona u Pezepdopna. Ilocrynarer bopa, 6opoBckuii panuyc, sHeprus
aToma BoJopoja. /[BrkeHHe B KYJIOHOBOM IMOJE€, CIydalHOe BbIpOXkAcHHE. CHekTp aroma
Boziopoaa (06e3 BBIBOJA), TJIaBHOE KBAHTOBOE YHCIIO, KPATHOCThH BHIpOXACHHUS. KauecTBEHHBIN
XapakTep MOBENEHUs paJuaIbHOW U YIiIoBOM yacTei BoiaHOBOM (yHKIuU. BonHoBas (yHKIuUs
OCHOBHOT'O cOCTOsIHMS. Bozopomonono0Hble aTOMbI: BIMSHUE 3apsaa siapa (Ha mpuMepe MOoHa
relusl) U ero Macchl (M30TOMMUYECKUI CIIBUT), ME30aTOMBI. XapaKTEepUCTUYECKOE PEHTI€HOBCKOE
u3yyeHue (3akoH Mo3znn). BpaiarenbHble CIEKTPBI INIOCKOTO M IPOCTPAHCTBEHHOTO POTaTOPOB



(IByxaTtomHasi MoJieKyIa). BpamarenbHbie 1 KoyiedaTeabHbIe YPOBHU MOJIEKYII, SHEPreTHUECKHI
MacimTad COOTBETCTBYIOLIMX BO3OYKICHUN (MepapXusi MOJEKYJISIPHBIX CIIEKTPOB).

Jlexuust 6. Maruuthbeiii MomeHT. CrniH. TOHKast M CBEpXTOHKas CTPYKTypa aToma BOJOPOJa.
MarauTHelii  OpOUTANBHBIE MOMEHT D3JIEKTPOHOB, THPOMArHUTHOE OTHOIICHHE, g-(hakTop,
MarHeToH bopa. OmbiT Illtepna—TIepnaxa. ['mmore3a VYnenOexka m [ayncmMura o cruHe
3JIEKTPOHA, CIIMHOBBINA g-paktop. OnbiT DitHIITEeliHa—e ["aaza. BekTopHas Moaensb CloKeHUs
CIIMHOBOI'O U OpOUTAJIBLHOIO MOMEHTOB AJIEKTPOHA, MOJIHBIM MOMEHT, (aktop Jlanae. Tonkas u
CBEpPXTOHKAsl CTPYKTYpPBI aTOMa BOAOPO/A.

Jlekuust 7. ToxknectBeHHOCTh uactull. OOMeHHOoe B3aumopeiicTBue. CHOXHBIE aTOMBI.
TOXIECTBEHHOCTh YaCTHUIl, CUMMETPUS BOJHOBOH (DYHKIIMHM OTHOCUTEIHHO TIEPECTAaHOBKHU
qacTull, 0030HBI U (epmuonsl, npuniun Ilaymu. Cnoxsbsie arombl. CaMocOoriiacoBaHHOE TOJIE.
DnekTpoHHas KOH(HUTyparust aroMa. ATOMHBIC TEPMBI, CIIEKTPOCKOIMMYECKAsT 3aITUCh COCTOSHUS
atoma. [IpaBmia Xynma. KadecTBeHHOE OOBSICHEHHE BO3HHKHOBCHHMS OOMEHHOW SHEPTUU U
npaBwI XyHJIa Ha MpUMEpe BO30YKIECHHOTO COCTOsiHHSI 1s2s aToMa renmus W oOpa3oBaHUs
MOJIEKYJIbI BOJIOPOAA.

Jlexuusa 8. Atom B MarHuTtHOM mone. Dddext 3eemana. Msnyuenue, npasuna otdéopa. DIIP u
SAMP.

Oddexr 3eemana s ciydaeB ¢1aboro W CHIIBHOTO MarHWTHBIX IMOJIed Ha npumepe 3P—3S-
nepexonoB. Ilonarme cnwHa (crupanbHOCTH) (OTOHA, TIONHBIA MOMEHT M YETHOCTh
Knaccudukanust goronoB mo momHomy MomeHty u uétHoctd (E- m M-¢oToHBI), OTHOIIEHUE
BEPOSTHOCTEH W3IMy4eHUs (POTOHOB PA3IUYHON MYIbTUIOJIHHOCTH. BEposSTHOCTh AWUMOIBHOTO
U3NydyeHus. SnepHbli M 3JIEKTPOHHBIM MarHUTHBIA pe30HAaHC (KBAaHTOBOMEXAaHMYECKas
TpakToBKa). CTporue U HeCTpOorue mnpaBuia 0TOOpa MpHU MOTJIOLIEHUU U UCIYCKaHUU (POTOHOB
atromamu (Ha ipumepe ¢ dexra 3eemana u IMP).

Jlexuus 9. SnepHbie Moenu.

OxcrniepumenThl Pezepdopnaa u ['eitrepa mo paccesHuto o-dactuil B razax. OTKpbITHE HEUTpPOHA
YaaBukoM. DKCIEpUMEHTAIbHAS 3aBUCUMOCTDH YIEIHHOM SHEPTUU CBS3M fAJipa OT MAacCOBOTO
yucia A. CBONCTBA SEPHBIX CHII: PAANYC IEUCTBUS, ITyOMHA MMOTEHIIMAJA, HACHITIICHUE SIIEPHBIX
CHJI, CIIMHOBAasl 3aBUCUMOCTh. [lpupoma simepHBIX CHI, OOMEHHBIM XapakTep SAEPHBIX CHII,
MEPEHOCYMKHU B3aUMOJICHCTBUA. Mogenb KuAKon 3apspbkeHHOM karum. dopmyna Baiinzekkepa
JUIsl dHEpruu cBsi3u siapa. OOoyiouedHass MOJENb W Marm4eckhe 4Yucia B OCHWIISTOPHOM
noTeHIane. OTHOYaCTUYHbBIE U KOJUIEKTUBHBIE BO30YKIEHHBIE COCTOSTHUSA sAJIpa.

Jlexuus 10. PannoaktuBHOCTh. Anba, OeTa, ramma.

PannoakTBHOCTH. 3aKOH paJiMOaKTUBHOTO paclajia, KOHCTaHTa paclaja, Nepuoj nojaypacnana,
cpelHee BpeMsl JKU3HM, BEKOBOE ypaBHEHHeE. Anb(a-pacnaj, 3akoH [eiirepa—H»aTrona u ero
BbIBOJ ((popmyna I'amoBa). bera-pacman, sHepreTnueckuil coekTp OeTa-pacmajaa, TMIIOTE3a
HEUTPUHO U €ro OINbITHOE OOHApYKEHHE, BHYTPEHHSS1 KOHBEpCHUs IeKTpoHOB, K-3axBaT. ["amma-
u3nydeHne, uzomepus siiep. CroHTaHHOE JeNieHue sijaep, MexaHu3M (QopmupoBaHus Oaprepa
JIEJIEHNs — 3aBHCUMOCTb KYJIOHOBCKOM M IMOBEPXHOCTHOM PHEPIUU OT JeQopMaliiu, napameTp
JIETUMOCTH, SHEPT U, BBIJENIsIeMast IPU JIeIEHUH si7iep, Ipees CTaOuiIbHOCTH siep OTHOCUTENBHO
JIEJICHUS.

Jlexuus 11. Snepubie peakiuu. OnieHKa CEYEHUI.



SlnepHble peakuuu: dK30TEPMUYECKHE M DHIOTCPMUYECKUE PEAKIUH, IIOPOT PEAKLUH, CCUCHUE
peakuuu (IIOJIHOE W MapLUaJIbHBIE CEYEHMsI), KaHAJIbl peaKluy, WIMpUHbl KaHaioB. CocTaBHOE
anpo. HepezonancHass Teopusi — KIIACCHYECKOE CEUEHHUE, IOIPABKM HAa BOJHOBOW XapakTep
qacTull, KO3()(PUIMEHT NPOHWKHOBEHHMS YACTHIBI B INPSMOYrOJbHYIO sMy, 3akoH bere (Ha
nprUMepe MPOHUKHOBEHHS YaCTHUIIBI B IPSIMOYTOJIBHYIO siMY). Pe3oHaHcHbIe peakiiun — Gopmyra
bpeiira-Burnepa. [lenenue saep nox ACMCTBUEM HEHTPOHOB, MTHOBEHHBIC M 3aIla3/bIBAOIINC
HEUTPOHBI, LenHas peakuus JaeieHus. Ponb 3ama3qplBaloliuX HEMTPOHOB B paboOTE sAEPHOTO
peakropa. CxeMa peakTopa Ha TEIJIOBBIX HEUTPOHAX.

Jlekuus 12. @ynnameHTalbHbIE B3AUMOACHCTBHS. DJIEMEHTapPHbIC YaCTHUIIbI.

OyHaMeHTaIbHBIE B3aMMOJACHCTBHS W (pyHIAMEHTaJbHBIE YaCTHIBI (JICTITOHBI, KBapKH U
NIEPEHOCUYUKH B3aUMOJEHCTBHUII). 3aKOHbI COXpaHEHMsI W BHYTPEHHHME KBAHTOBBIE 4MCIIA.
KBapkoBas cTpyKTypa aqpoHOB — ME30HbI, 0apHOHBI M pe30HaHCHl. KBaHTOBasi XpOMOIMHAMUKA,
acUMIIToTh4deckas cBoOonma. [mmoresa koH(pallHMEHTa KBapKOB U TJIFOOHOB, KBAapKOBBIN
noteHuuan. OLeHKa aJpOHHBIX CEYEHWH IpPU BBICOKMX DJHEPIUSIX Ha OCHOBE KBAapKOBOI
cTpykTypbl. OtkpbitTue W- u Z-0030HOB, t-KBapka, METOJbl PpErucTpaluuud HEUTPHUHO.
Hecoxpanenue u€rHoctu npu 6era-pacnaje, onsit By.

Jlexuus 13. 3akonsl uznydenuss AUT. Iloncyer ymncna cocTostHUI Moyst B 3aJaHHOM OOBEME;
dazoBblii 00BEM, MPUXOIMALIUICS HAa OAHO KBAaHTOBOE COCTOSIHHME, IJIOTHOCTH COCTOSHUM.
®opmyna Panes—/[xunca u ynapTpaduoneroBas karactpoda, popmyna Buna. Pacnpenenenue
[Tnanka. 3akoH cMenienusi Buna. PaBHoBecHOe n3nyueHue Kak uaeanbHbli ra3 oTOHOB. 3aKOHbI
Kupxroda u Credana-bonbimana.

Jlexuus 14. CrioHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

JIByxypoBHEBasi KBaHTOBasi CUCTeMa B IOJI€ PAaBHOBECHOTO HM3IY4YECHHs], MPUHIUI JIETAIbHOTO
paBHOBECHsI, CIIOHTAHHBIE M WHIYIIMPOBAaHHBIC MEPEXOJIbl, COOTHOIICHUS ODWHINTEHHA U €ro
BbIBOJ pactipenenenus [lmanka. IIpoxoxneHue M3IydeHHs] 4yepe3 Cpeay, YCJIOBUE YCHUIICHUS
(uHBepcHas 3aceN€HHOCTh ypoBHEH). [IpuHIMI paboThI Ta3epa U ero ycTpoucTBO.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Oo6mas ¢pusuka: 1adbOPaTOPHBIA NPAKTHKYM

Heab AMCHUNIMHBI:

¢dopmupoBanne 0a30BbIX 3HAHMU 1O (u3uke W yMeHHS paboTath B JIAOOPATOPUM TS
JANBbHEHIIEr0 HCIONb30BaHUSA B JIPYIHX JAUCHUIUIMHAX €CTECTBEHHOHAYYHOTO COJCpPIKAHMUS;
dopMupoBaHHE KYJIBTYpPHl OKCHEPUMEHTa, HCCIENIOBATEIbCKMX HABBIKOB M CIOCOOHOCTH
NPUMEHSTH 3HAHUS Ha IPAKTUKE.

3agauM JUCHMIIMHBI:
- ¢dopmupoBaHue y o0ydaromuxcs 6a30BbIX 3HAHHUN 1O (HUBHKE;

- (dbopMupoBaHHE KYJIbTYPhl SKCIIEPUMEHTa: yMEeHHE paboTaTh B j1abOpaToOpuu, 3HATh
OCHOBHBIE METO/IbI 3KCTIEPUMEHTA, YCTAHABIIMBAThH JIOTUUYECKHUE CBSI3U MEXKY MOHATHIMMU;

- q)OpMI/II)OBaHI/Ie yMeHI/If/'I N HABBIKOB INPHUMCHATH IMOJIYYCHHBIC 3HAHUA I IMOCTAHOBKU
9KCIICPUMCHTA, CAMOCTOATCIIbBHOI'O aHAJIM3a MOJYUCHHBIX PE3YJIbTATOB.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- METOJIMKY MPOBEACHUS KCIIEPUMEHTA;

- METOJIMKY 00paOOTKH MOTYyYEHHBIX PE3YJIbTaTOB.

yMeThb:
- paboTaTh C COBPEMEHHBIM U3MEPUTEIBHBIM 000PYyI0BAaHUEM;

- IIpaBUJILHO O6pa6aTBIBaTB MOJIYYCHHBIC DKCIICPUMCHTAJIbHBIC TaHHBIC.

BJAaJ€Th:
- HaBBIKaMH pa6OTBI C COBPpECMCHHBIM U3MCPHUTCIIbHBIM O60pyl[0BaHI/ICM;

- OCHOBHBIMH MaTEMAaTUYCCKNMH NHCTPYMCHTAMHU, XapaKTCPHBIMU IJIA 3a/1a4 MEXaHUKU.



TeMbl U pa3jesibl Kypca:
1. BBognsie pabots! 1

H3yuaroTcst cuctemMaTuueckue M ciaydailHble MOrpeurHOCTH MpUOOpOB Ha MpUMEpEe U3MEpPEHUS
YIEIBHOTO COMPOTUBICHUS HUXPOMOBOM NPOBOJIOKU. ccrnenyroTcss HHCTpyMEHTalIbHbIE
MOTPEIIHOCTH AHAJIOTOBBIX M IU(POBBIX NPUOOPOB, 3aKOHBI CIOXKEHHS TOTPELIHOCTEH,
MOTPEIIHOCTD MPH MOTYYSHUH MPSIMONA METOIOM HaUMEHBIINX KBaJIpaToB

2. BBoguble paboThl 2

Ha mpumepe KOCMHYECKOrOo H3IIy4€HHUs, PETUCTPUPYEMOro cyetuukom ['eiirepa, u3yuarorcs
OCHOBHBIE METOJIbl CTAaTHCTUYECKOW 00paboTKM naHHBIX. M3y4aroTcsi OCHOBHBIE CBOMCTBA
HOpMaJbHOIO pachpezeneHuss u pacnpeaenenusi Ilyaccona. HMccnemyercss 3aBUCHMOCTD
CPEIHEKBAIPATUYHOTO OTKJIOHEHHUS JAaHHBIX OT YUCIIa U3MEPEHUI.

3. 3amuTa pador.

[TpoBepsieTcsi 3HaHHME CTYACHTaMHU OCHOB OOpa0OTKH pe3yabTaTOB JKCHEPUMEHTOB. 3alluTa
pabor.

4. 3y4yeHwue 31eKTPOHHOTo ocImiorpada

W3yuaercs yCTpOWCTBO W MPHHIUI Pa0OTHI 3JIEKTPOHHOTO ociniorpada. M3mepsiorcs
napaMeTpbl MPOCTEHINX KoJIeOaHwWd --- aMIUIUTyAa, (a3a u 4yactoThl. Mccnemyercss BIUsSHUC
AMIUTMTYIHO-YaCTOTHONH ® ()a30BO-4AaCTOTHON XapaKTePUCTHK HA PE3ylIbTaT W3MEPCHHH C
MOMOIIBIO ocuuyuiorpada.

5. Onpez[eneHI/Ie MOMCHTOB HMHCPILHUHU TBCPABLIX TCJI C IIOMOIIBIO TpI/Iq)I/IJ'IHpHOI‘O moaBseEca.

C momomplo TpUDUISIPHOTO TOJBECa HM3MEPSIOTCS IMEPHOABl KPYTHIJIBHBIX KOJEOAHWH Te
pa3JII/I‘~IHOI7I (1)OpMI)I. ITo HU3MCPCHHBIM IIEpHUOAaM BEIYHUCIIAOTCA MOMCHTBI MHEPIIHUKU TCJI, 3SHAYCHUA
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 CTYAEHTaMHU OCHOB OOpaOOTKH pE3yJabTaTOB 3KCHEPUMEHTOB. 3alluTa
pabor.

7. DKCHepUMEHTaJIbHAs MPOBEpKAa 3aKOHA BPAIATEIbHOTO JIBMXKCHUS Ha KpPEeCTOOOpa3HOM
MmasiTHuke O6epoOexa.

C noMo1pio KpecTtooOpa3HOro MasiTHHKA, K OCH KOTOPOTO MOJBEHIMBAIOTCS T'Py3bl pa3iInyHON
Macchl, HCCJIENYEeTCsI OCHOBHOM 3aKOH BpallaTeIbHOTO JIBUKEHUS. OKCIEPUMEHTAIbHO
MIPOBEPSIOTCS COOTHOILEHUS IS MOMEHTOB HWHEPLUUU LUIMHAPOB M 3aBUCHMOCTH MOMEHTA
WHEPLUU OT PACCTOSIHUS IO OCH BpalleHus. Mccneayercs BIMsSHUE CONMPOTHUBICHUS BO3yXa Ha
HCKa)KEHUE Pe3yJIbTaTOB OIbITA.

8. Ompenenenue ycKOpeHUsT CBOOOJHOTO TaJACHUS MPU TIOMOIIA OOOPOTHOTO MAaSTHHUKA.
W3ydeHne HpU3HUecKOro MasiTHUKA.

C nomonpio pusmueckoro MasiTHuKa B (OpMe JUIMHHOTO CTEPXKHS M 0OOPOTHOTO MasiTHHKA C
MNOJBWKHBIMH Tpy3aMH HCCIEAYIOTCS OCHOBHBIE 3aKOHBI KOJ€OaTelIbHOTO JBHIKEHUS.
U3mepsitorcss mepuoapl  KojeOaHWNH MasTHUKOB, HCCIEAYIOTCS 3aBUCHUMOCTh IEepHofa OT



aMILTUTY bl KoJieOaHu# u 3aTyxanus. [1o 3HaueHHIO meproaa u3MepseTcsi yCKOpEHHe CBOOOTHOTO
HaJcHUS C BBICOKON TOYHOCTBIO.

9. Onpenenennie moayis FOura.

HccnenyroTtess Manble ynpyrue aeQopMaiil pacTsKEeHUs/CxaTusi, M3ruda M KpydyeHus Ui
pa3IMYHbIX MaTEPHUAJIOB (CTallb, 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 npeneccu ypaBHOBEIIEHHOTO THPOCKOIIA.

HccnenyroTcst 3aKOHbI IBUJKEHUSI OBICTPOBPALIAIOLUIMXCS OCCUMMETPUUHBIX TeNl (TMPOCKOIIOB).
ITo ckopocTu mpeneccuu rupocKona Mnoj AeHCTBUEM ITOCTOSSHHOIO MOMEHTA CHJI ONPEAEIIAETCS
CKOpOCTb BpAIllEHUs pOoTOpa. MOMEHT MHEpPLUU POTOpPA ONPEACIACTCS METOIOM KPYTHIIBHBIX
KOJIEOAHUH NPH CPaBHEHUHU C ATAJOHHBIM TejoM. [lo omyckaHMM ocM T'MpOCKONa M3Mepsercs
MOMEHT CHUJIBI TPEHHS B OCU THPOCKOIIA.

12. U3ydenue kojeOaHMid CTPYHBI.

HccnenyroTcest cTosure BOJIHBL, BO30YK1aeMble HA HATAHYTOM CTaJIbHOM CTPYHE C 3aKpEIICHHBIMU
KoHIaMu. M3MepsIoTcsl pe30HaHCHBIE YAaCTOThI B 3aBUCUMOCTH OT CHUJIbI HATSDKEHUS. HUTH, U3 YETO
OIpeNeNsIeTCs] CKOPOCTh pAaclIpOCTpPaHEHHs BOJH Ha CTpyHe M €€ JMHEeHHas IUIOTHOCTb.
Peructpanuss  koneGaHui  NPOBOAUTCS €  IOMOINBIO  3JIEKTPOMArHUTHOIO  JaT4MKa,
HOJKIIOYEHHOIO0 K 3JIEKTpOHHOMY ocuwuiorpagy. [lo mupuHe pe3oHaHca u3Mepsercs
JOOPOTHOCTH KOJIeOaTeIbHON CUCTEMBI.

13. Ompenenenne CKOPOCTH MOJIETa MYJIH.

CxopocTh moJieTa MyJii U3 MMHEBMATHYECKOTO PYKbsI U3MEPSIETCS ¢ TIOMOIIBI0 OAJITUCTUYECKOTO
MeToaa. CKOPOCTH BBIYUCISIOTCS IO aMIUTUTY/I€ OTKJIOHEHHS 0aUIMCTUYECKOTO U KPYTUIILHOTO
MasTHUKOB C UCIIOJIb30BAaHUEM 3aKOHOB COXPAHEHMS UMITYJIbCA, YHEPTUU U MOMEHTA UMITYJIbCA.

14. UccaenoBanue cBOOOIHBIX KOJIEOAHUN CBSI3aHHBIX MAsATHUKOB.

HccnenyroTcst 0cOOEHHOCTH KOJIEOAHUI CHUCTEMBI U3 JBYX CBSI3aHHBIX MasATHUKOB. M3MepsitoTcs
cOOCTBEHHBIE YaCTOTHI KOJIEOAHUH U HCCIEIYIOTCSl COOCTBEHHbIE MO/IbI KoJiebanuil. Mccnenyercs
3aBUCHUMOCTh XapakTepa KojaeOaHui OT KOHCTaHThI CBSI3U MasiTHUKOB.

15. Cranmmonapuoe teuenue (bepuymim, [lyaszeiins).

N3ydaroTcs CBOWCTBA CTAlMOHAPHBIX TEYEHUH JKUAKOCTEW M Ta3oB. Pacxon KUIKOCTH
n3mepsiercss pacxogomepamu Iluto m Bentypu. Ilo 3aBucumMocTn pacxona rasza or nepemnaja
JaBJICHUsI Ha y4acTKe TpyObl u3MepsieTcs BSI3KOCTh rasza. [lo oTkinonenue ot 3akoHa Ilyaseiins
ONpeesaeTcss KpUTHYECKOe Ynciao PeilHobIca, COOTBETCTBYIOIIEE MEPEXOAY OT JJAMUHAPHOTO
TE€4YEeHUsI K TypOyJIIEHTHOMY.

16. Bs3kocTh KUIOKOCTHU, DHCPIUA aKTHBALIUH.

[Io BepTuMKaTbHOMY MaJEHHIO MPOOHBIX IIAPUKOB B BEPTUKAIBbHON KoJOe, 3armoIHEHHOU
[JIMLEPUHOM, U3MepsieTcs] KOOPPUIIMEHT BS3KOCTH KHJIKOCTH B 3aBUCHMOCTH OT TEMIIEpAType.
[To ycraHoBuBIIEWCsS CKOpocTH maAeHuss mnposepsercs ¢Gopmyna Crokca s CHIIBI



COTPOTHUBIIEHUS B BA3KOM *kuakoctu. [lo TemnepaTypHoil 3aBUCUMOCTH BS3KOCTH OTIPEAEIAETCS
SHEPrUsl aKTUBALMM JJI MOJIEKYN >KMIKOCTH. DHEPrusi aKTUBALMS CPABHUBAETCS C DHEpPruei
CBSI3U, TEIUIOTOM UCHApEHHS U SHEPTUEH MOBEPXHOCTHOTO HATSHKEHUSI.

17. Bakyym.

W3y4aroTcst OCHOBHBIE METOIbI MOJTYUYCHHS U U3MEpPEHUs Bakyyma. Vccrenyercs 3aKkoH OTKauKu
B BSI3KOCTHOM PEKUME IIPH OTKauKe (POPBaKyyMHBIM HACOCOM M 3aKOH OTKAYKU B KHY/ICEHOBCKOM
peXUME TpU  BBICOKOM BakyyMe (C moOMOIIbI0 AU(PQPY3HOHHOTO MACIASHOTO MU
TypOOMOJIEKYJISIPHOTO HAacocoB). M3MmepeHHe HU3KOro BaKyymMa MPOBOJUTCS MACISHBIM,
TEPMONApPHBIM U TEPMOPE3UCTOPHBIM BaKyyMMETpamH. BBICOKHMI Bakyym U3MepsTCs
MOHU3AIMOHHBIM U MAarHETPOHHBIM BaKyyMMETPAMH.

18. duddysus.

Hccnenyercs B3auMHas 1uddy3usi BO3AyXa U Tellusl Yepe3 TOHKYI0 TPYOKY, COSIUHSIONIYIO JBa
cocyna. KoHIEHTpaluu Tra30B U3MEPSIOTCS TEPMOPE3UCTOPHBIM JTAaTYUKOM IO Pa3HOCTH
TEIUIONPOBOAHOCTH cMecH. Mccaemyercss NpUMEHUMOCTh 3akoHa @Ouka W 3aBUCHUMOCTH
koad¢uimenTa B3auMHoi 1uddy3uu ot AaBIeHUs

19. TernonpoBoAHOCTb.

I/ICCJ'IG,I[yeTCH 3aBUCHUMOCTH KOS(l)(bHHHCHTa TCIUIOIIPOBOAHOCTH BO3[yXa OT TEMIICpATypbl U
JaBJICHU. I/ISMCpCHI/IH MIPOBOAATCS IO HAI'PEBY IIPOBOJIOKH, 3aKJIIOUYCHHOM B ONUIMHAPHUYCCKYHO
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'O CKAYKa BOJIN3HU
IMIPOBOJIOKHU.

20. MonexynsipHbl€ SIBJICHUS.

I/ICCJ'ICI[YIOTC}I MOJICKYJIAPHBIC MPOLCCChI B CUJIIBHO PA3PCIKCHHBIX TIa3ax. I/I3y‘IaCTCH mnponecc
SJICKTPOOTKAYKH --- IMOITIOMCHUS YaCTUIl I'a3a aHOJAOM B PE3YJIbTATC MOHU3ALUHN 3JICKTPOHHBIM
yaapowMm. I/I3Mep$ICTC$I AAaBJICHUC HACBIIMICHHBIX ITApOB TYTOIUIABKUX MCETAJIJIOB 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 aguadbarsl merogamu Kiemana-JlesopMa U akyCTHUECKOIO PE30HAHCA.
Boluncnsiercss 3Hau€HHWE CKOPOCTH 3BYyKa. V3MepsitoTcs mapameTpbl U UX 3aBHCHUMOCTH OT
TEeMIIepaTyphl AJi1 BO3AyXa U YIJIEKUCIIOTO rasa.

23. ®a3oBble NEPEXOBI.

C mnomompl PTYTHOTO MaHOMETpa M TEPMOCTaTa H3MEPSETCS 3aBHCHUMOCTh 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. PeanpHbl€e 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-nmep-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 3aBUCUMOCTH OT TeMIiepaTypsl MeToioM Pebunaepa. Onpezensercs noiHas CBOOOIHas SHEPTUs
MOBEPXHOCTHU U TEIJIOTa 00Pa30BaHMsI €AUHUIIBI TOBEPXHOCTH.

27. TemnoeMKOCTb.

H3mepsieTcs TEMIOEMKOCTh TBEPBIX TE U TEIIOEMKOCTh ra30B MPU MOCTOSHHOM JIaBIICHUU IS
pa3IMYHBIX pacxoAoB. TeMiieparypa TBepJ0ro Tela U3MepSETCs 10 3aBUCUMOCTH COTPOTUBIICHHUS
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 COOTHOIICHHA MCXKAY CAWHHULIAMU IBJICKTPUUYCCKOIO TOKAa W HAIPSIKCHUSA B
cucremax CH u CI'C. 3yuyeHue 51eKTpoCTaTUYECKUX MOJIEH MPSIMOYTOJIbHOTO Ka0est, TNIOCKOTO
KOHJICHCATOPa, YETHIPEX 3apsSHKCHHBIX IUJIMHIPOB HA AIIEKTPONPOBOTHON Oymare.

30. CHCKTpBI QJICKTPUYCCKUX CUTHAJIOB. Boanogoz. Cunres DJICKTPUYCCKUX CUTHAJIOB.

W3yueHne CHEeKTpaJbHOIO COCTaB MEPHOAMYECKUX dJIEKTPUUYECKUX CHUTHaloB. M3ydeHue
BO3MOXXHOCTH CHHTE3MPOBAHUS MEPUOTUYECKUX AIIEKTPUUECKUX CHUTHAJIOB MPH OTPAaHUYEHHOM
HaOOpe CHEeKTpaJbHBIX KOMIOHEHT. (O3HaKOMJIIEHHE C OCOOEHHOCTSMU 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.

Omnpenenenne OTHOMICHUS 3apsijia IEKTPOHA K €r0 Macce METOJJOM MarHUTHOW (POKYCHPOBKH U
MeToioM MarHeTpoHa. OmpesereHne yaelbHOTO 3apsa dJCKTPOHAa Ha OCHOBE 3aKOHA «TPEX
BTOPBIX» Il BAKYYMHOTO IH0/1a. VI3MepeHue 2IIeMEeHTapHOT O 3apsijia METOJIOM MAaCIISTHBIX Karlellb
10 WX JBIDKEHHUIO B BO3AyXE MO JEHCTBUEM CHJIBI TSHKECTH M BEPTHKAIBLHOTO JIEKTPUIECKOTO
TOJISL.



32. CnBur (a3 B 1ienu nepeMeHHoro Toka. Pesonanc HanpshkeHuil.Pesonanc TokoB.

I/I3yquI/Ie BJIMAHHA AKTUBHOT'O COIMPOTHUBJICHUSA, MHAYKTUBHOCTHU U €MKOCTH Ha CJBUT (1)33 MCKIY
TOKOM M HaIIPsXXCHUEM B LECIIH IICPEMCHHOI'O TOKA. HCCJ’IC,I[OBaHI/Ie PE30HaHCOB HaprI)KCHI/Iﬁ u
TOKOB B IIOCJI€AOBATCIIBHOM H B IIapaJlICIIbHOM KoJie0aTeIbHOM KOHTYpax ¢ H3MEHSIEMOH
éMKOCTBI-O, IIOJIY4YCHHE aMIUIMTYJHO-4aCTOTHBIX U (1)a3OBO'LIaCTOTHBIX XapaKTECPUCTHK,
OonpeaAcICHUE OCHOBHEBIX ITIapaMETPOB KOHTYPOB.

33. DddexT Xoma B moaynpoBogHukax . Iddext Xomra B MeTauiax. MarHeToconpoTHUBICHUE
MOJIYTIPOBOTHUKOB.

Uccnenosanue 3aucumoctu IJC Xosuia oT BeIMUMHBI MArHUTHOTO 11OJISI ITPU PA3IMYHbIX TOKaxX
yepe3 oOpasel s OlpeAeaeHUs] KOHCTaHThl Xoiuia. Mi3MepeHnue noaBMXKHOCTH U KOHLEHTpaLuu
HOCHUTEJIEH 3apsiaa B MOJYNPOBOAHUKAX U MeTaulax. M3MepeHne 3aBUCMMOCTH CONPOTUBIICHUS
MOJIYIIPOBOTHIUKOBBIX 00PA3I0B Pa3NIUIHOM (YOPMBI OT MHIYKIIMH MAarHUTHOTO TIOJIS.

34. CBobonnbie konebanus . BeiHykneHnsle konebanus . J{po6oBoit mym . Koned. KoHTYp ¢
HEJIMHEHHON EMKOCTBIO.

HCCHGI{OB&HI/IC CBO6OIIHI>IX U BBIHYXXICHHBIX KoJieOaHHi B SJICKTPUYICCKOM KoJIcOaTeIIEHOM
KOHTYPC. I/IBMepeHI/IC 3apsaa 3JICKTpPOHaA I10 ,Z[pO6OBOMy mymy. HSy‘lCHI/IC PE30HaHCHBIX CBOMCTB
HEJIMHEHHOT0 K0JIe0aTeIhbHOIO KOHTYpa

35. Auna- u napamarueTuku. /lua- u mapamaraetuku. /ua- u mapamaraetuku. Ckua-3pQexr.

H3mepeHne MarHUTHOM BOCIHPHUHMYMBOCTH [Ua- W TapaMarHUTHOTO o0pasnoB. M3yuenue
TEMIEPAaTypHOH 3aBUCMMOCTH MAarHUTHOW BOCHPUUMYHBOCTU (peppoOMarHeTvka BBIIIE TOUYKH
Kropu. HccnenoBanue NpOHUKHOBEHUS MEPEMEHHOTO MArHUTHOTO MOJS B MEIAHBIM MOJBIN
UTHHIP.

36. bannmucTryecknii ralbBaHOMETD.

W3zyuenue paboThI BBICOKOYYBCTBUTEIILHOTO 3epPKaJIbHOTO rajJbBaHOMETpa
Mal"HHTO:)J'IeKTpH‘-ICCKOﬁ CHUCTCMBI B PCKUMaAX U3MEPCHHUA MMOCTOAHHOI'O TOKA U 3JICKTPHYCCKOIO
3apsia.

37. PenakcaunoHHbIN TeHeparop. Tueromuil pa3psasn . BelcokouacTOTHBIHN pa3psa.

HccnenoBanue penakcallMOHHOTO I'eHepaTropa Ha CTa0MIUTpoHe. M3ydeHue BOJIbT-aMIEpHOU
XapaKTepUCTUKHM  HOPMAJIbHOTO  TJEIOIIero  paspsiaa.  V3yueHue  CBOWCTB  IUIa3Mbl
BBICOKOYACTOTHOT'O ra30BOT0 pa3psijia B BO3LyX€ METOJIOM 30HOBBIX XapaKTEPUCTHUK.



38. Iletnsa rucrepesuca (auHamudeckuii meton) .Iletns rucrepesmca (CTaTUYECKUA METON).
ITapameTpoH./[BoiiHOE SIpMO .

N3yueHne nereib rucTepe3nca pa3inyHbX (PeppOMarHuTHBIX MaTePHAIOB B IEPEMEHHBIX MOJISX.
W3mepenne HayambHOW KPUBOW HaMarHWMYMBaHHUA (DEPPOMArHETUKOB M IPENEIbHOW MeTIIN
rucrepesuca Juis oO0pa3loB TOPOUAAIbHON (OPMBI, U3TOTOBICHHBIX W3 UUCTOIO Xeje3a WU
ctanu. M3ydyenune napaMmeTpuyeckux KojaeOaHuil B 2JIEKTPUUECKON LETIH.

39. 3amura pador

OO0OpaboTka TMONYYEHHBIX SKCIEPUMEHTAIBHBIX JAaHHBIX. AHAIW3 MPUYMH, MNPUBOISAIIUX K
omuOKaM H3MEPEHHUs, U pacyeT TMOrPEeUIHOCTeH HW3MEpEeHUsi HUCCIeyeMblX BEJIHYMH.
[IpencraBinenue mnpojenaHHoO pabOThl B BUAE HAYYHOrOo OTYeTa. 3alluTa MOJYyYEHHBIX
pe3ynbraToB. OOCYyXKAeHHE BOIIpOca MO BEIOODY.

40. Kompia Herotrona. Matepdepomerp XKamena. Matepdepomerp Penes.

HuTepdepeHiMoHHOe U3MEpPeHHe KPHUBHM3HBI CTEKISHHOM IMOBEPXHOCTH C IOMOIIBIO KOJIEI
Herorona. MHTEpdepeHIMOHHbIE M3MEpEHHs TOKa3aTesiell MPEIOMIICHUS Ta30B C MOMOIIBIO
untepdepomerpon Kamena u Pernes.

41. LlenTpupoBaHHbIC ONITUYECKUE CHCTEMBI. MoaenupoBaHue ONITUYECKUX
npudopoB.Pedppakromerp A6Oe.

W3ydeHne MeTo10B onpezeseHus: (GOKYCHBIX paCCTOSHUN JIMH3 U CIOKHBIX ONTUYECKUX CHCTEM.
OrnpezenieHne XapaKTEPUCTUK ONTUYECKON CHCTEMbI, COCTABIIEHHON U3 TOHKUX JIMH3. M3ydueHue
cepuueckoil 1 XxpoMmarudyeckoil abeppanuil. syuenue mozeneit 3putenbHbIX Tpyo Kemepa u
["anunes u moaenu Mukpockomna. M3mepenue nokasarenei mpesomiieHus TBEPIbIX U KUIKUX TEJ
B MOHOXPOMAaTHYECKOM CBETE C OMOIIbI0 pedpakTomerpa AOOeE.

42. U3yudenue nasepa .

W3yueHre OCHOBHBIX MPHHLUIOB pabOThl TelUH-HEOHOBOTO Jia3epa, CBOMCTB JIa3epHOIO
U3JIY4YEeHUsl U U3MEpPEeHHEe YCUIIEHUS JlazepHoil TpyOku. VccrienoBaHue COCTOSIHUS MOJSPU3ALUT
U3Iy4YeHus ja3epa Ha uccienyemoil TpyOke. HabGmromeHune MOIOBOH CTPYKTYpBI JIa3epHOTO
U3ITy4EHUS.

43. Tudppakuus cBeta.

HccnenoBanue siBineHus audpaxuuu Ppenens u Opaynrodepa Ha menu. VM3ydeHue BIUSHUS
TUQPaKIUU Ha Pa3peIaonlylo ClIOCOOHOCTh ONTHYECKUX HHCTPYMEHTOB.

44. lonspuzauus.



O3HakOMIICHME C METOJaMH IIOJNyYEHHUS M aHajau3a IOJIIPU30BaHHOro csera. OnpexneneHue
mokaszaresisi TpeJoMiIeHust S00HHTAa uepe3 yroia bprocrepa. MccienoBanue xapakrepa
HOJSpU3alUU CBeTa B IPEJIOMIEHHOM M OTPak€HHOM OT cCTombl Jaydax. MccienoBaHue
UHTEepEpEHIINH TOISPU30BAaHHBIX Jydel. OmnpeneneHue HarpaBieHHs BpAIIEHUS CBETOBOTO
BEKTOPA B AJUIMITUYECKH MOJISIPU30BAHHOM BOJIHE.

45. Unrepdepennns Bomn CBY.

N3yuenne uHTEpPEPEHIIMH DIIEKTPOMArHUTHBIX BOJH MWJUIMMETPOBOTO JHara3oHa C
IPUMEHEHHUEM JIBYX ONITUYECKUX MHTEPPEPEHIIMOHHBIX CXeM. DKCIIEPUMEHTAILHOE ONpeIeICHIE
AJIMHBI BOJIHBI H3JIYYCHHA W IMOKA3aTClid IMPCIOMJICHUA JUDJICKTPHKA. BKCHepI/IMeHTaHLHaH
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 (Pa30oBOil pemeTKH (dIIeNerTa).

47. JIBoitHOE JTy4enpeIoMIICHHE.

I/I3y‘IeHI/IC 3aBUCUMOCTH I1OKA3aTCJIA IIPCIIOMIICHUA HEOOBIKHOBEHHOM BOJHEI OT HaIlpaBJICHUSA B
JABOAKOIIPCIIOMJIAIOIIEM KPHUCTAJLIIC. OnpeﬂeneHI/Ie IJIaBHBIX ITOKa3zaTeseH IpCIIOMJICHUA B
KpucTaJlIC.

48. ludpakuus Ha yIbTPa3BYKOBBIX BOJIHAX.

W3ydyeHrne Audpakiuy cBeTa Ha CHUHYCOMAAIBHOM aKyCTHYECKOW peIETKe W HaOJoJIeHue
($a30Boii pEMIETKH METOI0M TEMHOTO TIOJIS.

49. Pazper. cnocoOHOCTh MUKpOCcKoTa (Metoa AGGe).

Omnpenenenne AUQPPaKIMOHHOTO IMpesesa pa3pelieHns o0beKTUBa MUKPOCKona MeTooM AGoe.
Omnpenenenne mepuofa pPEmETOK MO UX MPOCTPAHCTBEHHOMY CIIEKTPY, MO H300pa)keHUIO,
YBEIMYCHHOMY C TIOMOIIBIO MOJEJIN MHKPOCKONA, a TakXke, IO OLEHKE pa3pelnaromeil
crocobHocTH MUKpockona. [IpocTpancTBeHHast pUIbTpalys U MyJbTUIUTMIIMPOBAHHUE.

50. 3amuTa pabot

OO0OpaboTKa TMOJYYCHHBIX JKCIEPUMEHTAIBHBIX JAHHBIX. AHAJIW3 MPUYUH, TPUBOAAIINX K
OmMOKaM M3MEpPEeHHs, W pacyeT MOTPEHIHOCTeH M3MEPEHHS HCCIICAYyEMBIX BEJINYHH.
[IpencraBieHue mnpojenaHHONW paOOThl B BUAE HAYYHOTO OTYETa. 3alUTa TOJYYCHHBIX
pe3yibTaroB. OOCYKIECHHE BOIPOCa 10 BBIOOPY.



51. Dddexr [Tokkemnnca.

HccnenoBanne uHTEp(EpEeHIMU PacCcesHHOTO CBeTa, Mpoulenumero kpucrawl. HabmoneHue
M3MEHEHUs XapaKTepa MoJIIpU3alliy CBETa PU HAJIO)KEHUH HA KPUCTAJUI AIEKTPUYECKOTO TOJISL.

52. 3amura pabor.

[IpoBepsieTcsi 3HaHUE CTYJEHTAaMU OCHOB OOpaOOTKH pPE3YJIbTAaTOB HSKCICPUMEHTOB. 3alllUTa
pabor.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Oo0mas ¢pusnka: MexaHuKa

Heab AMCHUNIMHBI:

- UIBYUCHUC CTYACHTAaMH OCHOBHBIX 3aKOHOB KJIaCCHUYECKOH U pGHHTHBHCTCKOﬁ MCXaHUKH.

3agauu AMCHUINJINHBIL:
- 3HAKOMCTBO C 0a30BBIMU 3KCIICPUMEHTAIBHBIMU (PAaKTaMH B 00JIACTH MEXaHUICCKUX SIBIICHUH;
- YCBOCHHE OCHOBHBIX KOHIIEMIIHH, UCIIONB3YEMBIX JJISl ONMCAHUS MEXAHUUYECKUX SIBJICHUN;

- OBJIaACHHC HpOCTCﬁIHPIMH MAaTCMAaTUYCCKMMHU MCETOJaMM, ITO3BOJIAIOIIHMMH PCIIATh 3aJa4du
MCXAaHHUKH,

- pellieHue 3a/1a4, OXBaThIBAIOIINX OCHOBHBIE MTPUIIOKEHNUS MEXaHUKH.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B pe3ynbrare ocBOCHUS AUCIUIIIMHBI 00YYaIOIUECs JOJIKHBI

3HATh:

- YUCJICHHBIE MTOPAJIKH BEJIUYHH, XapaKTEPHbIE IS Pa3JINYHBIX MEXaHUYECKUX SIBJICHU;
- OCHOBHBIE 3aKOHBI KJJACCHYECKON U PEISITUBUCTKON MEXAHUKH;

- IPUHLIUII OTHOCUTENBHOCTH [ anuies 1 NpUHIUI OTHOCUTENBHOCTH DNHIITEHHA;

- 3aKOHBI COXPAHEHUs YHEPTHH, UMITYJIbCA 1 MOMEHTAa UMITYJIbCa;

- 3aKOH BCEMUPHOTO TATOTEHUs U 3aKoHbI Kerepa;

- OCHOBBI IMHAMUKH BpaIlleHUs a0COIIOTHO TBEPAOTO TENa;

- OCHOBBI TEOPHH CBOOOHBIX, 3aTYXAIOIINX U BBIHYKJICHHBIX KOJICOaHMIA;

- IPUHLIMIIBI OTIUCAHUS MEXAHUUYECKUX SIBJIICHUN B HEMHEPLUAIbHBIX CUCTEMAaX OTCUETA;
- OCHOBBI OIMCAHUS ABW)KEHUS UACATBHON U BA3KOM KUIKOCTH;

- OCHOBBI OITMCAaHUSI YIPYTUX CBOMCTB MaTE€PHAIIOB.

yMeTh:



- abcTparpoBaTbCsi OT  HECYIIECTBEHHOTO MPH  MOJACIUPOBAHUU PEATBHBIX (DU3UICCKUX
CUTYaLHi1;

- ACJIaTh NPaBUJIbHBIC BBIBOABI U3 COIIOCTABJICHUA PE3YJILTATOB TCOPUHN U SKCIICPUMCHTA,
- HAaXOJAUTb 6e3pa3MepHLIe napaMeTphl, OMPEACIIAOIINE N3YIaEMOC SABJICHUC,
- IPOU3BOAUTDH YUCIICHHBIC OLICHKU 110 MOPAAKY BCINYNHBI;

- JleNaTh KaueCTBCHHBIC BBIBOJBI NPU IEpPEeXoJlie K NPEACTbHBIM  YCIOBUSM B HM3Y4aeMbIX
npoOsemax;

- 00€ecIIeunTh AOCTOBCPHOCTD IMOJIYYa€CMBIX PE3YJIbTAaTOB;

- BUJICTh B TEXHUYECKUX 3aJ1a4ax (PU3HUECKOE COACPKAHHE.

BJIAJ1ETh:

- METOJaMH pelleHus GU3NYECKUX 3aJ]lad [0 MEXaHUKE;

- HaBBIKAMHU CaMOCTOSITeNIbHON paboThl B Oubinoreke u MHTepHeTe;
- HaBbIKaMU OCBOEHUS 00JIbIIOro o0bemMa HHPOpPMALINY;

- Ky.]'H:TypOﬁ IIOCTAHOBKH U MOICIHUPOBAHHUA (1)I/IBH"ICCKI/IX 3ajJa4.

TeMbl U pa3jeiibl Kypca:
1. lunamuka BpalieHusi abCOIOTHO TBEPAOTO Tea.

OcHOBHOE ypaBHEHHE AMHAMUKH BpallleHUs aOCOJIIOTHO TBEPAOIO Teja BOKPYT HEMOABHXKHOMN
ocu. MomenT unepuuu. Teopema Llltelinepa. Kunernueckast sHeprust abcoyitoTHO TBEPAOIO Tena,
BPAILAIOLIEr0Cs BOKPYT HEMOABUKHON OCH.

CooTHo1IEHHE MEXTYy MOMEHTaMH MHEPLMHM OTHOCUTENBHO TPEX B3aMMHO NEPIEHIUKYIISIPHBIX
ocei. MOMEHT MHEpUHMH OTHOCUTEIBHO TOYKH. COOTHOLIEHME MEXIYy MOMEHTaMU HHEPLUU
IIOCKOW (pUTypbl. MOMEHTHI MHEPLIMU MPOCTEHIINX TEJI.

JluHaMuKa MI0CKOTO JBMKEHUS a0COTIOTHO TBEPI0TO Tena. Kunernueckasi sHEPTUst IPH TUIOCKOM
newkeHnn. CKaThIBaHWE TEJ BpaIeHUs C HAKIOHHOW TuiockocTu. [mpockom. Ilpereccus
TUPOCKOIIA oA JIGI\/’ICTBI/IeM CHUJIBI TAXKECTH.

2. MexaHuKa MaTepHalbHOM TOUKH.

Cucrema ortcuéra. Panmyc-sexkTop dwactuubl. JlekapToBa, HLMIMHApPUYECKass U cdepuyeckas
cuctembl KoopAauHaT. OCHOBHBIE MOHATHS KUHEMAaTHKU MaTepualbHOW TOUYKH: NEepeMeIleHue,
MT'HOBEHHAasi CKOPOCTh U yckopeHue. CpeqHui BEKTOp U CPEIHUI MOAYIIb CKOPOCTH.

Omnucanye IMJIOCKOTO JABMOKCHUS B HOJ'ISIpHOfI CUCTCMEC KOOpAWHAT. I[yFOBaSI KOOpJAuHara.
Paznoxenue YCKOPCHUA HA TAHTCHIIUAJIIbHYIO 1 HOPMAJIBHYIO COCTABJISIFOIIHC.

KunemaTuka BpatieHus abCOMOTHO TBEPIOTO TeJIa BOKPYT HEMOABUKHOM OCH. YTIIOBast CKOPOCTh
U yriioBoe yckopeHue. CBs3b yIIIOBbIX U JTUHEHHBIX BennduH. [1nockoe nBrxeHne TBEPAOro tena



KaK CyMMa IOCTYNaTeJIbHOIO0 U BpalllaTebHOro JBHXEeHHH. CBelleHHe IUIOCKOIO JIBUXKEHHUS K
BpallleHH0. MrHOBeHHas ochb BpaleHus. ClI0KeHUe YIIIOBbIX CKOPOCTEH.

3aKOH CJOXKEHUs CKOpocTei W yckopeHuil. 3akoHsl Herotona. I[IpeoOpazoBanmsi [ ammes.
[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, IMOTCHLOUAJIBHOC IIOJIC CHJI, IIOTCHIHAJIbHAaA
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/IaJIBHaSI OHEPIHd 4aCTUIBI B I10JIC CHUJIbL
TAXKCCTH. Onpez[eneHI/Ie CWJIbI 110 BUY HOTeHHHaHBHOﬁ OHCPI'uu.

3. MexaHuKa cucTeMbl YacTUll. 3aja4a JBYX Tell.

I_[eHTp MacCC CUCTEMbI 4aCTHII. ypaBHeHI/Ie JABHXXCHHA LICHTPA MacCC. I/IMHy.]'ILC CHUCTEMBbI 4aCTHII.
COXpaHeHI/IC HUMITYJIbCa SaMKHYTOﬁ cucrembl. CucreMa OCHTpa Macc.

JBr>KeHUE TOUKH C MEPEMEHHON Maccoil. YpaBHeHue Memepckoro. @opmyna [{1noakoBcKoro.

[TonHast MexaHWYeCcKas YHEPTUsl CUCTEMbl YACTHIl, 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTUu,
teopeMa Kénura.

38.,[[21‘121 ABYX TCJI: BBIACIICHUEC NBHUXKXCHUSA LCHTPA MACC, YPABHCHUC OTHOCHUTCIIBHOI'O JABUKCHU,
HpI/IBeI[éHHaH Macca. Kunernueckas SHEPTHA U UMITYJIBChI HaCTHUL B CUCTEME LICHTPA MACC.

Kunemaruka OMHapHBIX YIpPYruX CTOJKHOBEeHUH. BekropHas auarpamma umiyiabcoB. CBs3b
YIJIOB paccesHus B CHCTEME LIEHTpa Macc U B JJabopaTopHoii cucteme. Heynpyrue cTonkHOBeHUS.
ITopor peaknumu.

4. MomeHT uMItysibca. 3aKOH BCEMUPHOTO TAroTeHus. 3akoHbl Kemnepa.

MomMeHT HUMITYJIbCA 4YaCTUIbI U 3aKOH €TO U3BMCHCHU . MoMeHT CHITBL. 3aKOH COXpPaHCHUA MOMCHTA
HMITYJIbCA. TeopeMa mromanaei. MoMeHT HUMITYJIbCa CUCTEMBI YaCTUIl U 3dKOH €ro M3MCHCHMU!I.
CoxpaHeHHe MOMCHTa HMITYJIbCa 3aMKHYTOﬁ cucteMbl. CBS3b MOMEHTOB HUMITyJIbCa B
na6opaTopH0171 CUCTEMC U B CUCTEMC LICHTpa MacC. MomMeHT HMITYJIbCA B 3a/1a4€ IBYX TCII.

3akoH BceMupHoro tarotenus. Teopema ['aycca. IIpumenenue Teopemsl ['aycca a1 HaX 0 J1eHUS
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 BpaimeHuu. [loTeHnmnanpHas SHEprusi YaCTHIIBl B TIOJIE€ IEHTPOOESIKHON CHITBI
WHEpLIUU. 3aBUCHMOCTh Beca Tesa OT reorpadudeckoil mupoThl. OTKIIOHEHHE MAJA0IINX TEN OT
HamnpasieHus oteeca. Masatauk dyko.



6. CB0OOIHBIC, 3aTyXaIONINE U BRIHYK/ICHHBIE KOJI€OaHMsI, BOJTHBI.

OpHOMepHBIE TapMOHWYECKHE KojeOaHMs: ypaBHEHHE JIBIDKEHUS W ero oOliee pelmieHue,
HayalbHbIE YCIOBUSA. AMIUMTyAa, (asza, vactota W mnepuoa konebanuil. Ilepmon mainbix
KOJICOAaHUH MaTEeMaTHYEeCKOTO MasiTHUKA M Tpy3a Ha npyxuHe. Maibie kojaeOaHus (pu3nIecKoro
MasTHHUKA: TEepHOj KojieOaHui, mpuBeAEHHAs JJIMHA, LEHTp KadaHusa. Teopema [toiirenca o
B3aMMHOCTH TOYKH I10/IBECA M LIEHTPA Ka4aHHUsL.

3aryxarolue OJHOMEpHbIE Koyle0aHHs B BA3KOW cpelle: ypaBHEHHME JIBHXKEHHS U ero obiuee
peleHyre, HavyajibHble YCioBUs. Jlorapupmuueckuil JeKpeMeHT 3aTyxXaHusi U J1OOPOTHOCTb.
Arneproau4ecKoe ABUKECHUE.

BrinyxeHHble KojeOaHUsI OJHOMEPHOTO TapMOHHYECKOTO OCHMIIISATOpA B BSI3KOH cpele Mo
JEICTBUEM CHUHYCOMJAJIbHOM BHEIIHEW CHUJIBl: ypaBHEHHUE IBW)KEHMSI M €ro oOlllee pelleHuE,
METO/ HeonpeAeaEHHbIX KO3 (UIMEHTOB, HaYallbHbIE YCIOBUA. Y CTAHOBUBIIMECS KOJIE€OaHUs,
aMIUIUTYZAA U (a3a yCTAaHOBUBILUXCS KOJIe€OaHUM, pE30HAHC.

Omnwncanue BOJIHOBOTO JBHMIXXCHUA, BOJTHOBOC 4YHMCIIO, (1)a30Ba51 CKOpPOCTb, 6ery1uHe Hn CTOA4YHUC
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,
ki1accudukamuss uHTEepBanoB. CrenctBus npeoOpaszoBanuii JlopeHma: OTHOCHTENIBHOCTb
OJTHOBPEMEHHOCTH, COKpAaIlleHHEe MacIITaboB, 3aMe/IJICHHE BPEMEHHU. PelITUBUCTCKHN 3aKOH
cioxeHus ckopocreil. [IpeoOpazoBanue HanpaBiIeHNUsT CKOPOCTH.

Umnynsc u sueprusa yactunbl B CTO. IIpeoOpazoBanus Jlopenua ans umMmysiabca U SHEPTUU.
O¢pdexr [domnepa. Cucrema nentpa Macc B CTO. IloporoBas sHeprust mpu HEyImpyrom
CTOJIKHOBEHUHU JIBYX PEISITUBUCTCKUX YaCTHIL. Y PABHEHHUE JBUKCHUS PEIATUBUCTCKON YaCTHUIIBI.
JIBuKEeHME pESITUBUCTKON YacTHIBI B IIOCTOSHHOM OJHOPOJHOM MarHMTHOM IIOJIE; ABM)KEHHE
BJI0JIb CWJIOBBIX JIMHUH OCTOSIHHOTO OAHOPOJHOTO MIEKTPUYECKOTO TOJISL.

8. DIeMEeHTH MEXaHUKH CILUIOIIHOM Cpcabl.

Cxatue u pactsokenue crepkHeid. Koapguunuent Ilyaccona, 3akon ['yka, moayns lOwra.
BcecroponHee pacTspkeHMe W ckaThe. OHeprus ymnpyrou nedopmainuu. CkopocThb
pacnpocTpaHeHus IPOAOIbHBIX YIPYTUX Bo3MylleHul. [edopmariuu caBura 1 Kpy4eHus.

[Tone ckopocteit, TMHUK U TpYOKH Toka. M neanbHas xuakocts. YpaBHenue bepuymnu. @opmyna
Toppuuennu. TpyOka IIuro. Pacxomomep Bentypu. Bszkocts, cuna Bsizkoro tpenus, Qopmyna
Ilya3zeiins, yucio PeliHonbaca.



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

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

Ob6mas ¢pusnka: onTuka

Heab AMCHUNIMHBI:

- OCBOCHHUC CTYyACHTaMU (1)I/I3I/IKI/I BOJHOBBIX SIBJICHUM W ONTUKH.

3agauu AMCHUINJINHBIL:

- 3HAKOMCTBO C 0a30BBIMU IKCIEPUMEHTATBHBIMU (haKTaMd B OOJACTH BOJHOBBIX SIBIICHUH H
OIITHKHU;

- YCBOGHHE OCHOBHBIX KOHUEIMIIN, BBIABUHYTBIX JJIs1 ONIMCAHNUs BOJIHOBBIX SIBJICHU;

- OBJIaJICHUE MAaTEMAaTUYECKUMHU METOJAMHU, [TO3BOJISIFOIIMMHU PEIIATh BOJIHOBBIE YPABHEHUS;
- peleHne 3a1a4, 0XBaThIBAIOIINX OCHOBHBIEC MPHIIOKEHHS (DU3UKH BOJIH M OTITUKU.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEeHHUS M0 JUCHHILIMHE (MOIYJIIO)

B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- YUCJICHHBIE MTOPSAJIKH BEJINYHH, XapaKTEPU3YIOIHUE ONTUYECKUE SBIICHMUS;

- OCHOBBI T€OMETPUYECKON ONTHUKHU;

- seneHus audpakuuu Openens u Opaynrodepa;

- T paKIMOHHBIN MpeeN pa3pelieHnsl ONTHUYECKUX U CIIEKTPaIbHBIX IPUOOPOB;

- IOHATHE NTPOCTPAHCTBEHHOW U BPEMEHHON KOTE€PEHTHOCTH;

- IpOCTpaHCTBEHHOE NIpeoOpa3oBanue Dyphe B ONTHUKE;

- OCHOBHBIE MPUHIUIIBI rojorpaduu;

- KJIACCUYECKYIO TEOPHUIO TUCIIEPCUN;

- OHATHUSA (a30BOM U IPYIIIOBON CKOPOCTH;

- (hopmyiny A mokazaress MpeIoMIIEHHSI BEIIECTBA B PEHTI€HOBCKOM JIMANa30He CIEKTPa;

- 9JICMCHTAPHBIC OCHOBBI KPUCTAJIJIOOIITUKH.

yMeTh:



- abcTparpoBaTbCsi OT  HECYIIECTBEHHOTO MPH  MOJACIUPOBAHUU PEATBHBIX (DU3UICCKUX
CUTYaLHi1;

- ACJIaTh NPaBUJIbHBIC BBIBOABI U3 COIIOCTABJICHUA PE3YJIbTATOB TCOPUHN U SKCIICPUMCHTA,
- HAaXOJAUTb 6e3pa3MepHLIe napaMeTphl, OMPEACIIAOIINE N3YIaEMOC SABJICHUC,
- IPOU3BOAUTDH YUCIICHHBIC OLICHKU 110 MOPAAKY BCINYNHBI;

- JleNaTh KaueCTBCHHBIC BBIBOJBI NPU IEpPEeXoJlie K NPEACTbHBIM  YCIOBUSM B HM3Y4aeMbIX
npoOsemax;

- 00€ecIIeunTh AOCTOBCPHOCTD IMOJIYYa€MBIX PE3YJIbTAaTOB;

- BUJICTh B TEXHUYECKUX 3aJ1a4ax (PU3HUECKOE COACPKAHHE.

BJIaJIeTh:
- METOJIaMU pelieHus: GU3NYECKUX 3a1ad Mo dJIEKTPOTUHAMUKE;
- HaBBIKaMU CaMOCTOSITENIbHOM paboThl B 1aboparopuu, budianoreke u Muatepuere;

- HaBBIKaMU OCBOEHUS 0OJIBIIOr0 00beMa HHPOPMAIIHH.

TeMbl U pa3jaeiibl Kypca:
1. 'eomeTpuueckast OnrTuka.

BonnoBoe YpaBHCHHEC KaK CJICACTBUC ypaBHeHI/Iﬁ Makcsenna. Ilmockue QJICKTPOMAarauTHLIC
BOJIHBI. 3aKOHBI OTPAXXCHUA U ITPCIIOMIICHUA. HpeHOMHCHI/Ie CB€Ta Ha C(l)CpH‘lCCKOﬁ IMOBCPXHOCTH
pa3aciia ABYX JUBJICKTPUUCCKUX CPCI. HapaKcnanLHoe HpI/I6J'II/I)KeHI/Ie. Tonkas u ToaCTas TUH3EI.
OnTtuueckue HpI/I60pLIZ JIyna, TCJICCKOII, MUKPOCKOII. CaeToBOH INOTOK, CHJIa CBETA, APKOCTD,
CBCTHUMOCTD, OCBEIIIEHHOCTb.

2. T'omorpadwus.

BonHoBoe mone kak Cymepro3uiys IIIOCKUX BOJH Pa3HbIX HaIpaBlIeHUH (MPOCTPaHCTBEHHOE
bypre--paznoxkenue). [IpocTpancTBeHHas 4acToTa, MPOCTPAHCTBEHHBIN criekTp. Judpakius Ha
CUHYCOMJANbHBIX pemierkax. Teopuss A0Ge QopMHUpOBaHUS ONTHYECKOTO H300paKEHUS
(mpuHIUN IBOMHON Audpakuun). SBiaeHne camopenpoaykiuuu. Metoasl HabmoaeHUs (Ha30BbIX
CTPYKTYp: MeToA TEMHOro moiisi u Metoi ¢a3oBoro koHtpacta. [IpeacraBnenue o ¢ypbe-
cnektpockonuu. [lpunnuner romorpaduu. ['omorpamma I'abopa. ['omorpamma ¢ HakJIOHHBIM
OTIOPHBIM Ty4KOM. JleficTBUTENbHBIE W MHHUMBIC H300pakeHWs. Paspemraromas criocOOHOCTH
rojorpamMm. [Tonstre 06 00bEMHBIX ToJ0rpaMmMax JleHucroka.

3. Hudpakuus Opayarodepa.

Kpurepuii nogobus audpakiimoHHbIX 331a4. BomHoBOM napametp u uncio @penens. Paznuune
Mexay auppakmueit @penens u  gudpakuueit dpaynrodepa. ['paHUIBI NPUMEHUMOCTH
reomerpuueckoit ontuku. Audpaxmus OpayHrodepa Ha KpyriioMm oTBEpCTUH U Ha mmenu. [lose B
(okanbHOMN MIOCKOCTH JIMH3BI. M pakIMOHHBIN Mpesien pa3pelieHus TeIeckona i MUKPOCKOTIa.

4. Mudpaxuus Openens.



[Tpuntun Troiirenca—®penens. ['pananunbie ycnoust Kupxroda. JudpakuuoHHeie 3amadu ¢
oceBoii cummMmerpueil. Criupans @penenst u 3086l @peHensd. 30HHbIE IIACTUHKHU. JIMH3a Kak
mudpakunonnslii mpuodop. Audpakius Openens Ha menu. 3ous! Llycrepa. Materpansr @peneds.
Cnupans KopHro.

5. NHTepdepentius BoH.

[Tnockue u cepuueckue MOHOXPOMAaTHUYECKUE JIEKTPOMAarHuTHbIE BOJIHBI.
KBa3uMoHOXpoMaTH4ecKue BOJIHBI -- BOJIHOBbIE TakeThl. J[IMHAa MPOCTPaHCTBEHHOU
KOT€PEHTHOCTH M BpeMsl KOI'€pEHTHOCTH KBAa3MMOHOXPOMAaTH4eCKOM BosiHbl. COOTHOIIEHHE
HeonpeaenéHHocTei "yacrora-Bpems’. Ctatuctudeckas npuposa "o0srgyHoro" ceera. Jlasepsr kak
HCTOYHHUKHA KOTE€PEHTHOTO CBETOBOTO H3iydeHus. [IpuHuun cynepmno3uiuu U uHTEpdepeHuus
BOJIH. VHTepdepeHINOHHbIE ONBITHI U CcXeMbl. MHTepdepeHIrss MOHOXpOMAaTHYECKUX BOJIH,
MIUpUHA HWHTepPEPEeHIMOHHBIX 1osioc. HMHTepdepeHus KBAa3UMOHOXPOMATUYECKHX BOJIH:
BpEMEHHasi KOTePEHTHOCTh U BUIHOCTh MHTEPPEPEHIIMOHHBIX M0JI0c. MaKcuManbHasi pa3HOCTb
XoJa B  MHTEP(EPEHIMOHHBIX  ONBITAX C  KBAa3UMOHOXPOMATUYECKHMMHU  BOJHAMH.
WHTepdepeHIoHHbIe SIBICHUS JJs BOJH, HWCITYCKAae€MbIX MPOTSHKEHHBIMA HCTOYHHUKAMHU:
IPOCTPAHCTBEHHAs] KOTEPEHTHOCTh M BHUAHOCTh HHTepdepeHunonHsx monoc. "lHupuna
("paaunyc'") mpocTpaHCTBEHHON KOI'€pEHTHOCTH.

6. CriekTpanbHble TPUOOPHI.

Judpaknuonnas pemierka, wuHTepdepomerp Dadpu—Ilepo, mnpusma. XapakTepUCTUKU
CIIEKTPAJIbHBIX MPUOOPOB: paspemiaroniasi cnocoOHOCTh, 00JacTh Aucnepcuu. JudpakimoHHbii
npezieNl pa3pelieHusl CIEKTPaIbHBIX NPpHOOpoB. Jndpakius peHTTeHOBCKHX BOJIH, YCJIOBHE
bparra--Bynbda.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Oo0mas ¢pusnka: TepMOAMHAMHUKA U MOJIEKYJIAPHAas Ppu3uka

Heab AMCHUNIMHBI:

- TEPMOJMHAMUKA 1 MOJIEKYJIsIpHas (prU3HKay ABISETCS N3yYSHHE CTYIEHTaMH OCHOBHBIX 3aKOHOB
TEPMOJIMHAMHUKH U MOJICKYJISIPHOU (DU3HKH.

3agauu AMCUUIIINHBIL:

- 3HAKOMCTBO C 0a30BBIMH OKCIICPUMCHTAJIbHBIMU q)aKTaMI/I B 00J1aCTH TEIIOBBIX U MOJICKYJIAPHO-
KHHECTHYCCKHUX ﬂBJICHHfI;

- YCBOCHUC OCHOBHBIX KOHH@HHHﬁ, HCIOJIb3YEMbIX IJI OIMMCAHUSA TCIJIOBBIX U MOJICKYJISIPHO-
KHHCTHYCCKHX HBHeHHﬁ;

- OBJIQJICHHE IIPOCTEUIIMMH MATEMaTUYECKHMMM METOAAMHM, ITO3BOJSIOIIMMM DPEIIATh 3a1a4u
TEPMOJMHAMUKHU U MOJIEKYISIPHON (U3UKHY;

- pelICHUE 3aJla4, OXBATHIBAIOIIUX OCHOBHBIC MPUIIOKEHUS TEPMOJMHAMHUKU U MOJICKYIISIPHOMN
bU3HKH.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOMKHBI
3HATh:

- YHUCJICHHBIC TIOPAAKHW BCIWYWH, XAPAKTCPHBIC JIA PA3JIMYHBIX TCINJIOBBIX W MOJICKYJIISIPHO-
KHHETHYCCKHUX ﬂBJ'ICHHfI;

- OCHOBHBIE 3aKOHbI TEPMOJANHAMHUKHI U MOJIEKYJISIPHOM (DU3HKH;

- IEpBOE, BTOPOE U TPEThE Ha4ajla TEPMOJINHAMUKY;

- YpaBHEHHUs COCTOSIHUSA UACAIBHOIO ra3a u raza Ban-nep-Baanbca;

- OCHOBHBIE TEPMOIMHAMUYECKUE TTOTEHIIUAIIBI;

- CTATUCTUYECKUU CMBICIT OHTPOIINH,

- pacnpenenenus Makcgeina u bosbimana;

- 3aKOH PaBHOMEPHOTO paclpeielIeHus] JHEPTUH 110 CTENEeHIM CBOOOIBI;
- (pusmyeckyro cymHOCTh (Pa3zoBBIX MEPEXOOB MIEPBOTO U BTOPOTO POAa;

- 3aKOHOMEPHOCTH sIBJIeHUH nepeHoca (audQy3nu, BI3KOCTH, TEIUIONPOBOJHOCTH);



- 3aKOHBI OPOYHOBCKOTO JIBUYKEHUSI.

yMeThb:

- abcTparupoBaTbCss OT HECYIIECTBEHHOTO IPH MOJCIUPOBAHUHM PEATbHBIX (U3NIECKUX
CUTyalui;

- ACJIaTh IIPpaBUJIBHBIC BBIBOABI U3 COIMOCTABJICHUA PE3YJIbTAaTOB TCOPHUU U OKCIICPUMCHTA,
- HAaXOJAUTb 6€3pa3MepHBIC napaMeETphl, OIMPEACIIAOIINE N3YIaEMOC SIBJICHUC,
- IPOU3BOAUTDH YUCIICHHBIC OLICHKU 110 MOPAAKY BCIUYNHBI,;

- JIeNlaTh KA4YeCTBEHHBIC BBIBOJBI IPH IEPEX0Jie K MPEHCbHBIM YCIOBHSAM B H3Y4aeMBIX
npoOsemax;

- 00ecreunTh JOCTOBEPHOCTD M0JIy4aeMbIX PE3YJIbTATOB;

- BUACTh B TCXHUYCCKHUX 3aJadax (I)I/ISI/I‘IGCKOG COACPIKAHUC.

BJIAJIETh:

- METOAaMH pelleHus GU3NYECKUX 3a/1a4 [10 TEPMOJANHAMUKE U MOJIEKYJISIPHON (hU3HKeE;
- HaBBIKAMHU CaMOCTOSITENIbHOU paboThI B Onbimoreke U MHTEpHETE;

- HaBBIKAMH OCBOCHHUS 00JIBIIOr0 00heMa HHPOPMALIUH;

- Ky.]'H:TypOﬁ IIOCTAHOBKH U MOIACIUPOBAHUA (I)I/I?»I/I‘IGCKI/IX 3a1a4.

Tembl U pa3ensl Kypca:
1. I'a3 Ban nep Banbca.

VpaBuenne Ban nep Baanbca. M3otepMmsl raza Ban nep Baansca. Kpurnueckue mapamerpsl.
[TpuBenénHOe ypaBHEHHE. 3aKOH COOTBETCTBEHHbIX cocTosiHui. Temneparypa boins. [Ipasuiio
Makcsemnna.

BHyTpeHHsis sHEpTrus, TEIIOEMKOCTH , U SHTpomnus ra3a Ban nep Baanbca. Aanabatuueckuii u
MOJUTPONUYECKHH TIporiecchl Juis Ta3a Ban nep Baannsca. AnnabaTtuueckoe pacuimpenue raza Ban
nep Baanbca B BakyyMm.

Wnrerpanbubiit 3pdext Ixoyna-Tomcona nis raza Ban gep Baanbca. Kpuas uHBepcun
MHTETpaIbHOTO 3(dexTa B NpuBEAEHHBIX NepeMeHHbIX. Juddepentmanbasiii apdext Jxoyns-
Tomcona ans raza Ban nep Baanbca. KpuBas unBepcun nuddepennmansaoro sgdexra B
MPUBEIEHHBIX MEPEMEHHBIX.

2. Kunetnueckue BJIEHUS.

[TpoxoxaeHue Mmydka 4acTUIl Yepe3 ra3 HEMOABHKHBIX paccenBaresiell (Mo1eb TBEPIBIX IIIapOB).
Pacnipenenenne mo mpoberam u ero cBoicTBa. ['azokmHeTnueckoe ceuenune. CpemHsis IMHA
cB0OOOTHOTO TIpo0era YacTUIlbl B "CBOEM" Tra3e U B CMECH JIBYX T'a30B.



Bsizkocte raza. TemmonpoBogHoCTh,  3akoH Dypre. KoaddumnmeHT TenmionpoBoaHOCTH
0JIHOATOMHOTO Ta3a.

B3zanmuas nuddysus nByx razos, 3akoH Puka. Kospoumment muddysuu. Huddysus kak
mpolecc ciry4daiiHoro Omyxknanus. @opmyna DiHIITEHHA Ui CpEIHETO KBajapara CMEIICHUS
yacTULIbI 32 3a1aHHOe BpeMsl. [lonBukHOCTh. CBSA3b MOABUKHOCTH € KO3 dunmeHToM muddy3uu.
[TonBUKHOCTH OPOYHOBCKOM YaCTHUIIBI.

SBnenust mepeHoca B paspexEéHHbIX razax. Oddexr Kuyacena. Dddy3uoHHoe pasneneHue
ra3oBbIX cMecell. TeueHue pa3peKeHHOro rasa uepes Tpyoy.

3. OcHOBHEBIE 3aKOHBI TEPMOANHAMUKHU.

['azoBble 3aKkOHBI. AOCONIOTHas TeMmIepaTypa. YpPaBHEHHE COCTOSHHUS UACAIBHOIO rasa.
ITocTostnnas bonbimana. [lepsoe Hagaio TepMoguHaMuKU. PaBHOBECHBIE U KBa3UPAaBHOBECHBIE
npouecchl. OOmee BblpakeHHE IS pabOTHI ra3a IpU paBHOBECHOM mporecce. Pabora mpu
MU30TEPMUYECKOM PACHIMPEHUH NeaNbHOTO0 rasa. [lukinnyeckue npoueccel. TemioBon ABUraTels,
XOJIOJMIIbHASI MAIIMHA, TETUIOBOW HACOC U XaPaKTEPUCTUKH UX dPPEKTUBHOCTH.

Temnoémkocts. He3aBUCHMOCTh BHYTpEHHEH 3HEPTUU UACATBHOrO ra3a oT 00béMa. YpaBHEHUE
Maiiepa. Anuabatuueckuii ¥ TOJUTPONMYECKUN TPOIECCHl (UIOCaNbHBIN ra3). YpaBHEHUE
bepnymiu ans anumabatuyeckoro TedeHHsl uieanbHOro rasa. CKOpOCTh HCTEUEHHUs Ta3a U3
otBepcTHsi. CKOpOCTh 3ByKa B raszax.

Bropoe navano tepmonunamuku. IlepBas Teopema Kapno. PaBenctBo Kiaysuyca. DHTpornus.
OHTponusi uaeanbHOro Traza. OO0benMHEHHOE ypaBHEHHWE TMIEPBOIO W BTOPOro Hayval
tepmoauHamuku. HepaBenctBo  Kiaysuyca. Bospacranue sHTponuu — ajaumabaTuyecKu
M30JIMPOBAaHHON CHCTEMBI. AnabaTuieckoe pacliipeHne UaealbHOTo ra3a B BakyyM. Ilapamgoke
['n606ca. HeBO3MOXXHOCTh CYIIIECTBOBAHMSI BEUHOTO JBUTATENsl BTOPOro poja. Bropas teopema
Kapro. Bepxnss rpannna KIIJ[ mpon3BoabsHOTO nUKIIA.

TepMoaMHaMHUYECKHUE TOTEHIUMANBI. DHTAIBIUS, CBOOOIHAS JHEPrHs, MOTEHIMAN (SHEPTus)
['u66ca. CoorHomienuss MaxkcBemna.  CrencTBUs COOTHOIIEHHMN MakcBena: 3aBHCHUMOCTh
BHYTPEHHEN DHEPrUU U TEIIOEMKOCTH TOMOTEHHOW CHUCTEMBI OT 00BEMa, Pa3HOCTh
M30TEpMUYECKOe U afuabaTudeckoe ckaTtue >KuAkoctei. TepmomuHamuka nedopManuu
CTEpKHEM.

Tperbe HayaIO0 TEPMOJUHAMUKHU U €TO CIEJCTBUSA: OOpalieHuEe B HYJb MPU  TEIJIOEMKOCTEH,
Koo duimenTa TEIUIOBOTO PACHIUPEHUS H  TEPMHUYECKOTO KOIPPUIIMEHTA JaBJICHUS;
HEJIOCTH)XHUMOCTh a0COIFOTHOTO HYIISL.

4. IToBepXHOCTHBIE SBJICHUS.

HOBCpXHOCTHOC HaTsAXKCHUC, (I)opMyna Jlammaca. TCpMOI{I/IHaMI/IKa MOBCPXHOCTHOT'O HATSXKCHUA.

3aBHUCHUMOCTH JaBJICHUS HACBIIICHHOTO IMapa OT KPHUBU3HBI MOBEPXHOCTHU KUAKOCTH. Kunenue.
Pons 3apoapimeit mpu o6pa3zoBaHU HOBOM (pa3bl.



5. Cratuctudeckue pacnpenesieHus. Teopus TermmoéMkocTed. OayKTyaluu.

Pacnpenenenne MaxkcBemna (pacmpeneneHue MoOJeKyd Mo (u3nyeckn OECKOHEYHO MallbIM
o0béMaM mpocTpaHcTBa ckopocteit). CpeaHeKkBaIpaTuiHas CKOpOCTh. Pacpenenenrne MoIeKy
110 KOMITOHEHTaM 1 a0COIIOTHBIM 3HaYeHUAM cKopocTH. Haubonee BeposTHas CKOPOCTh, CPETHUMA
MOJ1yJIb CKOPOCTH.

Ywuciio CTOJIKHOBEHUH MOJICKYJ C €UHUIICH TIJIOMIAId CTEHKH 3a eauHUIly BpemMeHu. CpemaHss
SHEPTHs MOJIEKYJI, BBUICTAIOIINX B BAKyYM 4epe3 Majoe OTBEPCTHE.

PaBHOoBecme ra3a BO BHEIIHEM IIOTeHIMaTbHOM 1mone. Pacnpenenenne bonbsimana.
bapomerpudeckoe pacnpeneneHue.

Pacnipenenenne ['mG6ca. OKBUBAJICHTHOCTh CTaTUCTHYECKOW M  TEPMOJIUHAMUYECKOM
temriepatyp. Craructuueckuii cmbicin dSHTpornuu CTaTHCTHYecKas cymMMa W €€ CBS3b C
TEPMOJIMHAMUYECCKUMH TTOTCHITHATIAMH.

DneMeHThl KBaHTOBOW TeOopuH TerioéMKocTel. 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. Xumuueckue noreHnuansl. Kpusas paBHoBecus. YpaBHenue Knaneiipona-Knaysuyca.
®da30BbIe EPEX0bl IEPBOrO U BTOPOTO PoJa.

JnarpaMma COCTOSHMH CHUCTEMBI KUAKOCTb-mlap. 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 I CUCTEMBI J)KUJIKOCTh-TIap BAAJIN OT KpUTHUECKON TOUKN).

VYcroitunBocTh (ha3. MeTactabunbHble cocTOsSHUS. JlnarpaMma cOCTOSTHUIM CUCTEMBI NEA—BOa—
nap. TpoitHas Touka.



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

HanpasiieHHOCTh: CHHXPOTPOHHbIE U HEHTPOHHbIE METO/IbI UCCJIEI0BAHUI

Oo0mas ¢pusuka: 3JIeKTPUIECTBO U MATHETU3M

Heab AMCHUNIMHBI:

- OCBOCHHC CTyACHTaMH OCHOB KJIaCCHUYECKOM QJICKTPOAUMHAMHUKU U 3HAKOMCTBO CTYICHTOB C
9JICMCHTAMH1 OIITUKH U TCOPHUH I10JIA.

3agauu AMCUUIIINHBIL:

- 3HAKOMCTBO C 0a30BBIMH SKCHEPUMEHTAIbHBIMH (DakTaMu B 00JACTH JJIEKTPUYECTBA U
Mar"HeTusMa;

- YCBOCHHC ypaBHeHHﬁ Makcaenna B BAKYYMC U B MATCPUAJIBHBIX CpCax, OIMNCHIBAIOIINUX BCC
QJICKTPOANMHAMUYCCKUC ABJICHH,

- OBJIAAICHUC MAaTEMATUICCKNMU MCTOAaMH, ITO3BOJIAIOIIMMHU pCIIaTh YPABHCHUSA MaKCBeJIJIa;
- pCUICHUC 3aaa4, OXBAaTbhIBAIOIIMX OCHOBHLIC NPUIIOKCHHA IJICKTPOANHAMUKU.

IlepeyeHb MUIaHUPYEMBIX Pe3yJIbTATOB 00YUYEHUS 1O JUCHHUILJIMHE (MOYJIIO)

B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOIKHBI

3HATh:

- YUCJIEHHBIE MTOPAJIKH BEJINYHH, XapaKTEPU3YIOIHE NIEKTPUUECKUE U MArHUTHBIE SIBIICHNUS;
- OCHOBHBIE 3aKOHBI JJICKTPOJUHAMUKH B BaKyyMe U BellecTBe (ypaBHeHHs] MakcBesa),

- 3aKOHBI DJIEKTPOCTATUKN U MAarHUTOCTATUKU;

- SIBJICHUE DJICKTPOMarHUTHOM WHIYKLIHH;

- BBIPAKEHUE 3aKOHA COXPAHEHUSI SHEPTUHU I JIEKTPOMArHUTHOTO IOJIS;

- KBa3UCTallMOHAPHBIE DJIEKTPOMATHUTHBIE SIBJICHUS;

- BJIEMEHTapHYIO0 TEOPUIO BOJIHOBOJIOB M OOBEMHBIX PE30OHATOPOB;

- OCHOBHBIC IIOHATHA O IINIa3MC€.

yMeTh:

- abcTparupoBaTbCs OT HECYIIECTBEHHOTO IPU MOJICIUPOBAHUM pPEaTbHBIX (U3NYECKUX
CUTyaLun;



- ACJIaTh NpPaBUJIBHBIC BBIBOABI U3 COIMMOCTABJICHUA PE3YJIbTAaTOB TCOPHUU U SKCIICPUMCHTA,
- HAaXOJHTb 6espa3MepHLIe napamMeTphl, OMPCACIIAOIINEC N3YIaCMOC SABJICHUC,
- IPONU3BOAUTE YUCIICHHBIC OLICHKU I10 IMOPAAKY BECIUYNHBI,

- JCJaTb Ka4YC€CTBCHHBLIC BBIBOJAbLI IIpHU MNEPCXOAC K MNMPCACIbHBIM YCIOBHAM B H3Y4YaCMbIX
npoOemax;

- 00€ecIIeunTh JOCTOBCPHOCTD IMOJIY4a€MBIX PE3YJIbTATOB;

- BUJCTh B TCXHHYCCKHX 3aJadax (1)I/I3I/I‘ICCKOG COACpKaHHUC.

BJIA/I€Th:

- METOAAMHU pelIeHUs GPU3NYECKUX 3a]1ad MO AJIEKTPOAUHAMHUKE;

- HaBBIKAMHU CAMOCTOSITENIbHOM paboTHI B 1aboparopuu, oubanorexe u aTepHere;
- HaBBIKAMH OCBOEHHSI O0JIBIIOT0 00BbeMa HH(OPMALIUH;

- KyJbTYPOH IOCTAHOBKU U MOJEJIUPOBAHMS PU3NUECKUX 3a]1a4.

TeMbI U pa3jeiibl Kypca:
1. MarauTocTaTHKa.

3akoH AmIiepa B3aUMOJEHCTBUSI TOKOB. MarHMTHOE IOJ€ MOCTOSHHBIX TOKOB B BAKyyMe€ Kak
BekTOpHOE moJie. Muaykiust \ marautHOTrO mojsi. 3akon buo-CaBapa-Jlamiaca. Cuiisl AMmiiepa u
Jlopenma. MarnautHOoe mosie npsmoro npooaa.. Emqununer CI'CD u CI'CM. OmbiT Bebepa-
Konppayma u »nekTpoauHaMuyeckas MOCTOSIHHasg .. MarHuTHOE I0J€ BUTKA C TOKOM.
MarnuTtHoe moiie coieHouaa. Teopema O HUPKYJSIIMM MAarHUTHOTO TOJS B MHTETPaIbHOU U
muddepeHansHoi popmax. MarHUTHOE MoJie MPOBOJHUKOB C TOKAaMHU: TOJICTOTO TMPOBOJA,
KOAKCHAJILHOTO KabeJis, COJIEHOUAa, TOPOUIa, IBIKYIIEHUCS 3apsKeHHON TUIOCKOCTH. MarHuTHOe
10JI€ CUCTEMbI TOKOB Ha OOJIBILIOM YAAJI€HUHU OT 3TOM cuUcTeMbl. MarHUTHBIN numnosnb. MoMeHT
CHJI, IEUCTBYIOIIMX HA JUIOJb, U YHEPTUSI MATHUTHOTO JIUIIOJIS B MATHUTHOM T10J1€. MarHuTHbIe
MOMEHTBHI aTOMOB W MOJIEKYyJl. KauecTBeHHBIE TPEACTABICHHUS O MEXaHW3ME HaMarHUYUBaHUS
napaMarHeTHKOB M JHaMarHeTMKoB. BexkTop HamarHM4eHHOCTH BemiecTBa. CBOOOIHBIE TOKU U
TOKM HaMarHM4uBaHusl. MarHuTHas BOCIIPUUMYUBOCTh U MarHWTHAs MPOHUIIAEMOCTh BEIIECTBA.
HamnpskeHHOCTh MarHUTHOTO TIOJIsl. XapakTep HM3MEHEHHsS] HANpsHKEHHOCTH W WHIYKIUU
MAarHUTHOTO TOJISI HA TPAHUIIE pa3/ielia IByX MarHeTHKOB.

2. IlepeMeHHBIE TOKH.

Konebatenbublit KoHTYp. CBOOOIHBIE 3aTyXaroIIe KoJeOaHUsI dJIEKTPUUECKOT0 TOKa B KOHTYpE.
Koaddunument 3aryxanus, gorapupmMuueckuil T1eKpeMeHT 3aTyXaHusi U JOOPOTHOCTh KOHTYpa.
DHeprusi, COCpeAOTOYCHHAs B KOJIeOATETbHOM KOHTYpE. DHEPreTUIECKUN CMBICT JOOPOTHOCTH.
BreyxaeHHble Koe6aHus 3JIeKTPUUECKOro TOKa MOJ| IeHCTBUEM BHEUIHET0 CUHYCOUJAIBHOIO
HanpsDKeHUs. AMIUIMTYAHass ¥ (a3oBas XapakTepUCTUKU TOKa M HampshkeHuil. PesonaHc.
[Ipomiecc ycTaHOBIGHUSI CTAIMOHAPHBIX KOJeOaHW. YCIOBHE KBAa3HCTAIIMOHAPHOCTH TOKA.
["apmonnueckue (cuHycouaaabHble) TOKH. [IpeacraBnenue KoiedaHuil EKTPUIECKOT0 TOKA U
HanpsDKEHUH 4Yepe3 KOMIUJIEKCHbIE BeNUWYMHBI. BekTtopHble auarpammbl. KommiekcHoe



COTIPOTUBIICHHE (MMIIEIaHC) dJIEMEHTa IIeNu TmepeMeHHoro Toka. IIpaBuma Kupxroda mms
IEpEeMEHHBIX TOKOB. PaboTa M MOIIHOCTh MEPEMEHHOT0 TOKa. J[eficTByIoIIMe 3HAaUeHUsI TOKA U
HaNpsOKCHUs. BBIHYKIEHHBIC JJIGKTpHUECKUE KosiebaHus B KOHType. CBsi3p LIMPUHBI
PE30HAHCHOI'O IHKa C JOOPOTHOCTBIO KOHTypa. Pe30HaHC HampsyKeHUR UM PE30HAHC TOKOB.
Pe3onancusiii Tpanchopmarop Tecna. Muaterpupytomume u auddepeHIupyone aHaIoroBbie
cxemsl. [Tapamerpudeckoe Bo30yxkaeHue konedbanus. [lonstue o6 aBTokonebanusx. [ eneparop
Ban-pnep-Ilonsa. ObpaTtHas cBs3b. PacnpocTpaHeHne epeMEHHOI0 TOKa M0 JJIMHHOMY IIPOBOAY
(kabem0). YpaBHEHHMS, CBS3BIBAIOIIME TOK UM HANpsDKEHHE Ha MaJIOM YdYacTKe Kabems
(TenerpadHble ypaBHEHHs). EMKOCTb, MHIYKTMBHOCTb, CONPOTHBIEHHE M yTEUKA HA EIUHMILY
JUIMHBL Kabems. YCIOBHE paclpoCTpaHEHHUs CUTHala 1o kabemo Oe3 3aryxaHus. YcCJIOBUE
pacrpoCTpaHeHHs CUTHaja C 3aTyxaHueM, HO 0e3 uckaxeHus. CKOpOCTh pacrnpoCTpaHEHHUs
curHaa mno kabemto. BoinHoBoe conpoTuBiieHue kabes.

3. IlocTOAHHBIE TOKH.

[TocTostHubIM TOK. CHila U IJIOTHOCTH TOKA. Y paBHEHHE HEMIPEPHIBHOCTHU AJIEKTPUUECKOTO 3apsiia.
3akon OMa B HHTETpaIbHOU U quddepeHIHanbHON Gopmax. DIeKTpoaABMKyIIas cuia. [IpaBmia
Kupxroga. Pabota u MOIHOCTh MOCTOSIHHOTO TOKa. 3akoH Jlxoyns-JIenna. OObEMHBIE TOKH.
IIpoBoauMOCTB 11OMA, 3aK0H JIeHrMIopa.

4. DIeKTpOAMHAMUKA.

I[BI/DKGHI/IG 3apsAKCHHBIX YaCTUL B DJICKTPUUCCKUX U MAIHUTHBIX ITOJIAX. HpeOGPaBOBaHI/ISI oaeH
npu nepexoaax M3 OAHHMX HHCPHHAIBHBIX CHCTCM oTrcuéra B Apyruc. SHGKTPOMaFHI/ITHaSI
HHAYKIOHWA B ABWXXYHIUXCA W HCIIOJABUKHBIX IIPOBOJHUKAX. QHGKTpOIIBI/DKYIIIa?I CuJia MHAYKIUH
(3akon ®apanes). [Ipasuio Jlenna. Buxpesoe snekrpuueckoe mose. HempepbIBHOCTh CHIIOBBIX
JuHUK MarHuTHOro nois. [lepsas nmapa ypaBHenun Makcsemia. Tok cmemienus. Bropas mapa
ypaBHeHuld Makcpeiuia. [lonnas cucrema ypaBHeHud MakcBemia B BakyyMe. BosHOBOe
YpaBHCHHE. 3JICKTpOMaFHI/ITHI)IC BOJIHBI B CBO6OI[HOM MMPOCTPAHCTBC, CKOpPOCTH ux
pacnpocTpaHeHHMs. OIEKTpOMarHuTHas Ipupoja CBeTa. YpaBHEHHs MakcBemna U
ANIEKTPOMArHUTHAs WHIAYKUWA. B3auMHas MHAYKTUBHOCTb KOHTYpPOB; TE€OpEMa B3aMMHOCTH.
KoadduumeHnt camomHAyKIIMM KOHTYpa. MHIYKTHBHOCTH AJMHHOTO COJICHOMAA. OHEprus,
COCpENOTOUEHHAs! B UHAYKTUBHOCTU. [11O0THOCTE SHEprun MarHuTHOrO NoJis. "JHepreTndyeckue”
ornpeneneHuss K03()PUIMEHTOB B3aUMHOM HHIYKTHBHOCTH M KO3((UIMEHTAa CaMOMHIYKIIMH.
DHepPreTUYeCKuii METO 1 BBIUUCICHUS CUJI B MAarHUTHOM 1oJie. [TogbéMHas cumna s3eKTpoMariura.

5. DIeKTpOMarHuTHBIE BOJHBI B Cpe/iax.

JusnexTpuueckue cpebl: MHAYKIUA 3JEKTPUYECKOTO MO U AUDIIEKTPUYECKAsi MPOHULIAEMOCTh
cpenbl. MarHuTHBIE cpefbl: HANPSHKEHHOCTh MAarHUTHOTO MOJISI U MarHUTHAsl MPOHULIAEMOCTb
cpensl. [IMOTHOCTH TOKa cMelIeHUs (TOKa CBSI3aHHBIX 3apsA0B) B cpefe. Y paBHeHUs MakcBena
U MaTepHualilbHble ypaBHEHUs (YpaBHEHHs CBS3M) B M30TPOMHON cpere. IlnoTHOCTh aHEpruu u
IUIOTHOCTh MOTOKA dHepruu (BeKTop [1oiHTHHTa) 2IeKTPOMArHUTHOTO TOJIs B U30TPOMHOMN cperie
(B wacTHOCTHU - B BakyyMme). [loHsTHE 00 MMIyIBCE U MOMEHTE UMMYJbCa (YIIIOBOM MOMEHTE)
ANeKTpoMarHuTHoro mojs. Ilmockas nMHEHO MNOJsIpU30BaHHAs SJIEKTPOMArHUTHAs BOJHA B
OJTHOPOJHOM JTUAJIEKTPUUECKON cpefie (B YaCTHOCTH - B Bakyyme). YacToTa BOJIHBI, BOJTHOBOU
BekTop. @a3oBas ckopocTh BoJHEL. KoadduiueHT npenomiienus cpesl. [lonepedHocTs MiIocKoi
BOJHBI. Bekrop IloiiHTHHra 1u1s muiockoil BosiHbL. JlaBinenue usiydyeHus. [IpoBogsiuue cpemsl.
DKpaHUpOBKa, AcbaeBckuii paguyc. [Inazmennas yactora. [1nockas anekTpoMarHuTHas BOJIHA B
npoBomsmen cpene. CkuH-3¢dexT. PacnpocTpaneHrne 3JIeKTpPOMarHUTHBIX BOJIH B 'rasze"
ocuWuIATOpoB. [lucnepcuss u 3aTyxaHwe BOJIH. HopmanbHas W aHOMaibHas JUCIEPCHM.



BosHOBOI makeT KoHEYHOU mpoTshkeHHOCTH. [ pynnoBast ckopocts. @opmyina Panes. lucnepcust
DJIIGKTPOMArHUTHBIX BOJMH B CpeJaX CO CBOOOJHBIMH 3apsaamMu  (METaJUIbl, IUIa3Ma).
JranekTprudeckass TPOHUIAEMOCTD ILIa3MBbl.

6. DIIeKTpOCTaTHKA.

DnekTpuueckue 3apaabl. 3akoH Kynona. HanpsixkeHHOCTb 3nekTpudeckoro nojs. Eqununst CU u
I'C usmepenus snekTpuyeckux BenuduH. [IpuHuun cynepno3unuulloTok BEKTOPHOTO MOJIA.
Teopema ["aycca uist aeKTpudecKoro moisi B BaKyyme. DJIEKTPUUECKOE IM0JIe 3apsKEHHBIX Tell:
chepbl, Mmapa, HUTH, LUIUHAPA, IUIOCKOCTH, clios. JIMHEHHBIH WHTErpal W UPKYISIHSL
BEKTOpHOro noJisl. [loTeHIanbHble U BUXPEBbIE BEKTOPHbIE MOJIs. [loTeHIIMan 3aeKTpUIecKoro
noJisi. CBs3b HANPSHKEHHOCTH IOJI C TPAAMEHTOM IOTeHUMana. [[poBOAHUKM B NOCTOSHHOM
JIEKTpUYeCKOM Tosie. ['paHuyHBIE YCIOBHUSA I DJIEKTPUYECKOTO IO Ha 3apsKEHHOMN
MOBEPXHOCTU TMPOBOAHMKA JIEKTpUUECKUM Jumnoiib. [loTeHnman u HanpspKEHHOCTb MO
anieKTpudeckoro aumnoss. YpasHeHnue [lyaccona juist noTeHIana NOCTOSIHHOTO 3JIEKTPUUECKOTO
nons. OOmas 3amada d3JIEKTPOCTATHKH. MeTon H300pakeHud. OJIeKTpUYecKne EMKOCTH.
Konzgencaropbl. DHeprusi B3aMMOAECHCTBUS 3apsiioB. DHEPrus 3JIEKTPUYECKOTO IO U ee
Jokanu3auusi B npoctpaHcTBe. Cuila, AEMCTBYIOLIAs HAa 3JIEMEHT MOBEPXHOCTH MPOBOJIHUKA
(1aBlIeHHE DJIEKTPUYECKOTO TOJIs1). DHEPrHsl TUMOJIS B DJIEKTPUUECKOM T0JIe ¥ MOMEHT CHII,
JNEHCTBYIOIMX HA JUIOIb. OJEKTpUUEcKas IMOJIIPU3yeMOCTh aTOMOB U MOJeKyl. Bekrtop
noJisipu3anuu BemecTBa (AudekTpuka). CBOOOIHBIE U CBA3aHHBIC 3apsabl. JuanekTpuyeckas
BOCIPUUMYHMBOCTD U JIUAJIEKTpUYECKass MPOHUIIAEMOCTh BellecTBa. MHAYKINS JIEKTPUUECKOTO
MOJIsL. DHEPTUs JIEKTPUUYECKOTO MOJIA B JUIIIEKTPUIECKON Cpee.

7. DNEeMEHTHI ONTHKH.

berymue u cTrosune 31€KTpOMarHUTHbIE BOJIHBI. DJIEKTPOMAarHUTHBIE BOJIHBI B IPSIMOYTOJbHBIX
BosIHOBO/ax. Kpurtuueckass yacrota BonHoBoaa. OObEMHBIM  pe3onHarop. Crosiume
AJIEKTPOMAarHUTHbIE BOJHBI (MOJBI 3JIEKTPOMAarHutHoro wusiydenus). TE- u TM-BosHBIL
OtpakeHue u npenomicHue 31eKTpoMarHuTHbIX TE- m TM-BoimH Ha rpaHuie pasiena cpen.
3akoH CHemnuyca. @opmynsl Openens 11 K03 PUIHMEHTOB OTpaKEHUS U IPOXOXKICHUS. YTOI
bprocrepa. IlonHoe BHyTpeHHee oTpaxkeHue. TyHHENbHBIH 3(deKT. monsgpuzanuu IIIOCKON
BOJIHBI. 3aTyxaHue BOJIHBI B cpenie. Ilonsaponasl. 3akoH Maimtoca. DIeKTpOMarHuTHEIE BOJIHBI B
aHU30TPONHBIX  cpemax. OOHOOCHBIE  KpUCTaibl.  J[BOMHOE  JydemnpenoMJIeHHE U
MOJIIPU3ALMOHHBIE NPU3MBL. [IIacTHHKM B 4eTBEpTh BOJHBI M B IOJIOBUHY BOJHBL [loBOpOT
TUIOCKOCTH MOJISIpU3aliuy B MarHuTHOM mosie (3¢ ekt Papajes).



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Onepaunonnsie cucrtembl UNIX

Heab AMCHUNIMHBI:

- moiydyeHue O0a30BBIX 3HAHMH 00 OpraHu3alMM ONEPAMOHHBIX CHCTEM, pa3JIeIeHUuU
00s3aHHOCTEH MeXIy amnmapaTHBIM O00ecreueHHeM U SAPOM  OINEPAMOHHOW CUCTEMBI.
PaccMoTpenue KOHIENIMI COBPEMEHHBIX OINEPALlMOHHBIX CUCTEM IPOM3BOJAUTCS Ha IpHUMEpe
orepannoHHOM cuctemMbl Unix. PaccmaTtpuBaioTcsi monb3oBaTenbckuii uHTEpdeiic  Unix,
nporpammupoBane Ha s3pike  Unix  Shell, wucmonp3oBaHume CHCTEMHBIX BBI30BOB IS
B3aMMOJIEHCTBUS C ApOM B IIporpammax Ha sizbike CH.

3agauyd AUCHUILINHBI:

- U3Y4YCHME OCHOBHBIX KOHLENUMH M NPHUHLIMIIOB IPOECKTUPOBAHMS ONEPALMOHHBIX CUCTEM.
PaccmoTpenue B3anMozelcTBUs Aipa ONEPALlMOHHONW CUCTEMBI C allapaTHbIM OOeCIeuYeHHEM
COBPEMEHHBIX KOMIIBIOTEPOB;

- paccMOTpEHHME pealu3allid OCHOBHBIX KoHIenuuii coBpeMeHHbIX OC Ha mpumepe Unix
(TOHATHUS TpoIleCcC, TUTAHUPOBILKK MPoLIeccoB ¢ailn u ap.);

- 3HAKOMCTBO ¢ KoMaHJHOW 00onoukoil Unix Shell Ha ypoBHE mosibp30BaTens U IpOrpaMMUCTA.
BeinonHeHue 1abopaTopHbIx padboT o Hanucanuto Shell-ckpunros. BeimonHnenne 1a060paTopHbIX
paboT Ha IPYruX CKPUNTOBBIX sI3bIKaX, B TOM uncie, sed u AWK;

- H3YYCHUC OCHOBHBIX CHUCTCMHBIX BBI3OBOB Unix. HpOFp&MMHpOBaHHe Ha sa3pike CH C
HUCIIOJBb30BaHHUEM CUCTEMHBIX BBI3OBOB.

ITepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUIINHE (MOAYJII0)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- ocHOBHbIE KOMIOHEHThI OC 00111er0 Ha3HAYEeHUS, HEOOXOAUMBbIE 115 €€ PYHKIIMOHUPOBAHUS;

- OCHOBHBIE KOMaH/bI, HeoOXonumble aisi yBepeHHOH pabotbl B Unix Shell Ha ypoBHe
M0JIb30BATEIS;

- YIOpaBISIOLIME OIepaTopsl M ympasisgwoomue KoHCTpykiuu Unix Shell, HeoOxomumelie s
HanucaHus shell-ckpunTos.

yMeThb:



- pabotath B komaHaHou oOosouke Unix Shell, mucate ckpuntel mist Unix Shell, mucats
nporpaMMsl Ha si3pike CH ¢ UCTIONIb30BaHNEM CHCTeMHBIX BhI30BOB OC Unix.

BJIA/IETh:

- mpuéMamu MporpaMMHUPOBAHUS Ha CKPUNTOBBIX s3bIkax Ha mpumepe Unix Shell, awk u sed.

TeMbl U pa3jesibl Kypca:
1. Opranuzanus OC Unix, komanaaast ooonouka OC Unix

OcnoBublie ocooennocT OC UNIX. Ucropus UNIX. Bepcun UNIX. MHoro3zamadynocTs. Pexum
paszaeneHus: BpeMeHu. BupryanbsHas nmamsate. Muoronosb3oarenbckas 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 aupexkropus.

ABTOopu3anusi monb3oBareneil. Bunmbl TepmunanoB. Ilporpamma putty. Man. VYmnpasienue
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. [TogcranoBku. [Topsigok moacTaHOBOK. DKpaHUPOBAHUE
CHUMBOJIOB. 3ammyck BHemHIX koMaua shell-om. [purnamenue. Marepakrusueiii shell. PS1 u PS2.
[Tepemennnie okpyxenus. Shell scripts. ®Daiin .profile. 3amaua “hello”.

[IpaBa nmocryna kx caiinam u gupektopusiMm. Komawasl chown, chmod, chgrp. SUID -ubie
nporammsbl. Sticky bit. @aitnoeie mabnonsl. [lepenanpasnenue BBoaa/BbiBOAA. Y cinoBus B shell.
Kox Bo3Bpara. Ympasnsomue koHCTpykiuu. Komanaa test. I'pynmupoBka KOMaH] ¢ TIOMOIIbIO
GburypHbIX U Kpyribix ckoOok. Utenue ¢aitnoB ¢ momoursio komanasl read. [lepemennas IFS.
3agaua ©UO.

®aiinoBsle cUCTEMBI. J[peBOBHIHAsA CTPYKTYpa oriiaBiieHnid. HazHaueHne OCHOBHBIX AUPEKTOPHUI.
Pabouas nupexTopus. OTHOCUTEIBHBIE U MOJTHBIE UMeHa (ainoB. Komanael paboTsl ¢ (daitnamu.
Hms nepemeHHON B (UIYpHBIX CKOOKax. 3aJjaHMe 3HAYEHMs IEPEMEHHOW IO YMOJIYaHMIO.
PenaktupoBanne 3HaueHMs nepeMeHHOU. JlocTymn K aprymeHTam KOMaHJIHO# cTpoku. Komanna
shift. Cnenmanbhble nepemenHsle. OTiaaka nporpamm Ha shell.3anaya whichx.

Crpyktypa ¢aitnoBoit cuctemsl. Inodes. XKectkue u Msirkue ccoliku. Tunsl hailioBbIX 00BEKTOB.
OrnaBnenus . u .. . KopueBas ¢aiinosas cucrema. MoHTupoBanue QaitioBsix cucteM. @oHOBbIE
nporiecchl. YpasieHue GOHOBBIMHU MpoIleccamMu. 3aaada catslow.

CumBosibHBIE M Os10uHBIE yeTpoiicTBa. Ornasnenue /dev. Co3ganue aitios ycrpoiict. Paznenst
u crnaiicel. [ToaroroBka skectkux quckoB i ucnonbzoBanus B OC UNIX. KamupoBanue 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 UCKJIFOUSHHS JJOCTyNa K (aiimaM. 3aada «OTAeN KaapoBy



Pipes. ®unbtpsel. [Ipumepsr nporpamm-dunbtpoB. Bpemennsie ¢aiinel. Mktemp. OrnaBnenue
/tmp.M3MeHeHne HOMepoB inodes pu peaakKTUPOBAHUH, KOTUPOBAHUU U TIEPEMEIICHNN (aiiyioB.
3angaua overwrite.

Komanapt paboTsl 4 mporieccamu: ps, top. Ornasienwue /proc. [Ipuopurerst npomeccos. Komannaa
nice. PerymspHbie BoIpaxeHus. J(MaaeKThl peryssipHbIX BbIpakeHHU. [IporpaMmbl oOpabOTKH
TekcToB: ed, sed, grep, cut. 3aiaua frame.

Opranmszanus BeruucieHuii B shell. Komanga exec. Komannga env. Mcnonb3oBanue exec s
nepeHanpasieHus BBoja/BeiBoga Komanma expr. Xom Tabmunpl. Coznanue xam Tadmauir 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 nons3oBareneit B OC Unix. @aiiiasl utmp u wtmp. Komasis
who, w, finger, last, ac. 3amaua ucounter.

Awk. Cenektopsl 1 ieiicTBUA. Yrpasistone koucTpykuud. [Tons. CrienuanbHble IepeMeHHbIE.
Berpoennbie pynkuun. Mugexcel mMaccuBoB B awk. Cenektopsl BEGIN u END. 3apaua
«YaCTOTHBIMN CIIOBaph».

JuckoBbie kBoThL. Grace period. ulimits. Buibl mons30BaTeIbCKUX JIUMHUTOB.

Perl. Ckansipbl, MmaccuBbl U Xamtadnuibl. OCHOBHBIE ynpaBisitonue KOHCTPYKIUU. Cydukce
koMmaua. BBoa/BeiBoa. Betpoennsie pynkuuu. CrienuanbHble nepeMeHHbie. Kimroun koMmaHaHON
ctpoku. O6paboTka (aiina Ha MecTe.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

OcHOBBI BOJIOPOAHOI IHEPTeTUKHI

Heab AMCHUNIMHBI:

- mpuoOpeTeHue CTyJACHTaMH 3HaHUH 00 OCHOBHBIX MHHOBAIIMOHHBIX METOAAX MPOU3BOJCTBA,
nepeaayn ¥ mpeoOpa3oBaHUsl SHEPTHH; MEXAaHH3MOB 3JEMEHTApHBIX IMPOIECCOB, JIEKAIIUX B
OCHOBE 3THUX METOJIOB; POJIM OMOTEXHOJIOTHI, HAHOTEXHOJIOTUH U HAHOCTPYKTYPBIX MaTEpUaIoB
B Pa3BUTHUU JIaHHBIX METOJIOB.

3agauu AMCHUIINHBIL:

- OCBOEHHE OCHOBHBIX IMOHATHII HPUPOIONOJOOHBIX SHEPreTHUECKUX TEXHOJOIMM, a TaKxke
OCHOBHBIX TEPMUHOB U ONPEIEIICHUN B ATOH 0OOJACTH B COOTBETCTBUM C MEXIYHAPOJHBIMU
CTaH/apTaMy;

- OCBOEHME HaBBIKOB pabOThI CO CHELUAIbHOM JTUTEpaTypoil B IpeAMETHO obaacTu;
- [IOJIy4€HHE 3HaHUN 00 3JIEKTPOXUMHUYECKON U BOJIOPOJAHOMN IHEPIETUKE.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- TpUPOAY U MEXaHHW3M OCHOBHBIX (U3UKO-XMMHUECKHUX TMPOILIECCOB TMONYYCHHUS U
npeoOpa3oBaHus YHEPTUH;

- OCHOBHBIE TEXHOJOTMH IPOU3BOJCTBA W IMpPeoOpa3OBaHMSA DSHEPTUHM U MX allapaTypHOe
odopmIieHuE;

- BOIIPOCHI 9KOJIOTUH U TCXHOC(l)epHOﬁ 0C30ITacHOCTH.

yMeTb:

- IPpOBOAUTDH NTOHUCK U aHAJIN3 HaquO-TCXHHqCCKOﬁ I/IH(I)OpMaI_II/II/I YU NaTEeHTHOM JIMTCPATYPHI 110
3aJJaHHON TeMaTHKe B o0actu HpI/IpO,Z[OHO,Z[O6HLIX OHCPTCTUYICCKUX TEXHOJIOTUM |
HAHOMATCPUAJIOB IJId UX pCaIn3allnuu,

- KCIOJIb30BaTh (yHIaMEHTAJIbHbIE 3HaHUS B 007acTH (YOPMUPOBAHHSI HAHOCUCTEM JIJISl PELICHUS
MIPaKTUYECKHUX 3aJ]a4, CBA3aHHBIX C MOJYYEHHMEM HAaHOCTPYKTYPHUPOBAHHBIX HEOPraHUYECKUX U
TUOPUAHBIX MAaTEPHAIOB, OMO3JIEKTPOHHBIX CUCTEM U UX KOMIIOHEHTOB;



- HCIIOJIb30BaTh MOJyYEeHHBIE 3HAHUS B 00JIACTU CUCTEM MOJyYEHUs U MPeoOpa3oBaHUs SHEPTHH
JUTS] IPAKTUYECKOTO IPUMEHEHUS.

BJIA/1eTh:
- CHIeMaIbHON TEPMUHOJIOTHEH B 001aCTH HAHOTEXHOJIOTUI M METOJIOB CHHTE3a HAHOCTPYKTYD;
- CHlelMaIbHON TEPMUHOJIOTHEN B 001aCTH PUPOIONIOT0OHBIX S3HEPTETUUECKUX TEXHOIOTHA;

- MeTojaMu O0pabOTKH, aHalM3a M CUCTEMaTH3allMd HAayYHO-TEXHWYECKOH M TaTEHTHOMN
nHpopmanuu;

- HaBBIKAMU OCBOCHHUS OOJIBIIOr0 00beMa HOBOI HH(pOpMAIHH;
- HaBBIKAMH CaAMOCTOATENILHON paboThl B 1abopatopuu u MHTEepHETE;

- HaBBIKAMHU TPAMOTHOW 00paOOTKU PE3YJIbTATOB ONBITA U COTMOCTABICHUS C TEOPETHUECCKUMU
JTaHHBIMH.

TeMbI U pa3jeiibl Kypca:
1. BogopoaHas sHepreTuka.

BO,I[OpOI[HaH OHCPI'CTHKA. OCHOBHBIE IOHATHS K HaIpaBJICHUA pa3BUTHA. Ponpb 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 peakiuu ¢ ydacTueMm Boaopoja. I'openue u
B3PBIB BOJIOPOJOCOIEP/KALINX CMECEH.

4. OU3NKO-XUMHUYECKHE ITPOLECChI, JICKAIIUC B OCHOBE IIOJTYUCHUS BOJOPOAA.

OU3NKO-XUMHUECKUE TIPOIECChl, JIekKAIIMEe B OCHOBE TMONy4deHUs: Bojaopoja. OCHOBHbBIE
TEXHOJIOTHH MOIY4YE€HHs BOJOPO/Ia U UX anmnapaTtypHoe opopMIIeHHE.

5. OU3NKO-XUMHYECKHE ITPOLECCChI, JICIKAIIUEC B OCHOBC XPAHCHUS U TPAHCIIOPTUPOBKU BOJAOPOAA.

OU3NKO-XUMHYECKUE TIPOIIECCHI, JIeXKAIUe B OCHOBE XPAHECHUS W TPAHCIIOPTUPOBKHU BOJIOPOJIA.
OCHOBHBIE TEXHOJOTHMH XpaHEHUs] W TPAHCHOPTHPOBKHM BOAOPOJA, HUX allapaTypHOe
odopmIteHue.

6. DOHU3NKO-XUMHYECKHUE IpOLECChI, JICKAIUEC B OCHOBC MHCIIOJIB30BaHUA BOJOpOAa IJId
IMMPONU3BOJACTBA SHCPI'UH.

OU3NKO-XMMUYECKHE MPOLECChl, JIeKAIllMe B OCHOBE HCIOJIb30BAHUS BOAOpOAA Ui
pOU3BOJCTBA 3HEepruu. OCHOBHBIE TEXHOJOTMH HCIOJIb30BaHUS BOAOPOJA ISl MPOU3BOJCTBA
SHEPruH, UX anmnaparypHoe opopmiieHue.



7. BonopoaHble TEXHOJIOTUU B AJIbTEPHATUBHOM SHEPTETUKE.

BonopoiHbie TEXHOJIOTHH B alTbTEPHATHBHOM 3HEpreTuke. Bompockl BOAOPOIHON OE30MaCHOCTH.



AHHOTANUM K pa004YUM NMPOrpaMMaM U CIUILINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

OcHOBBI KOTHUTHBHBIX HayK

Heab AMCHUNIMHBI:

- W3Yy4YCHHE HAYYHBIX IIPUHUUIIOB U METOJOB HCCIEAOBAHUSA KOTHUTUBHBIX IIPOLECCOB,
MOJTrOTOBKA K AaJbHEHIIIEMY Po(ecCHOHATBHOMY HCIIOIB30BAHUIO 3TUX 3HAHUH IIpU pa3paboTKe
IEPCIEKTUBHBIX KOHBEPIE€HTHBIX TEXHOJIOTHUMN.

3agauu AMCHUIINHBIL:

- O3HAaKOMJICHHE CTYACHTOB C 0a30BbIMU TEOPETUYECKUMH MOHATHSIMU M METOJIUYECKHUMHU
MpoleIypaMu B 00JaCTH KOTHUTHBHBIX HAYK U TEXHOJIOTHIA;

- ACMOHCTpalus MPaAKTUICCKOI'0 3HAYCHH A MCKINCHHUITIIMHAPHBIX I/ICCJ'IeI[OBaHI/II‘/‘I, HallpaBJICHHBIX
Ha U3Yy4YCHHUC KOTHUTHBHBIX IIPOLCCCOB Y YCIIOBCKA;

- BI)Ipa6OTKa HaBBIKOB CaMOCTOATCIBHOIO IIOMCKa M OLCHKHU I/IH(l)OpMaIII/II/I B oOnactu
KOTHUTHUBHBIX HAYK U TGXHOHOFHfI;

- MOJArOTOBKA K KCICPUMEHTAJIbHBIM HCCIICIOBAHUEM KOTHUTHBHBIX IPOIECCOB Y YeIOBEKa B
KOOIIEPAIllM C TPEJCTAaBUTEIIIMA KOTHUTHUBHBIX HAayK — aHTPOIIOJIOTaMH, TCHXOJIOTaMH,
JMHTBUCTaMH, (U3HOJIOTaMHU, pPa3padOTUYMKaMU CHUCTEM HCKYCCTBEHHOTO HWHTEIUICKTa U
POOOTOTEXHUKH.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEeHUs M0 TUCHUIIMHE (MOIYJIIO)
B pe3ynbrare oCBOCHUS AUCITUTUITMHBI 00YJarOITUECs JOMKHBI
3HATh:

- OCHOBHBLIC OTaIllbl HAYYHOTO HM3YUCHHUA CO3HAHUWA, BOCIIPUATHA, BHUMAHUA, MMTAaMATH U OPYTHUX
KOTHUTHUBHBIX IIPOLCCCOB;

- OCHOBHBIC HpO6HeMI>I U €CTCCTBCHHOHAYYHBIC MCTOJAbl COBPEMCHHBIX MCKIAUCHUIITIMHAPHBIX
HCCIeI0BaHNM KOTHUTHBHBIX IIPOLECCOB Yy YCJIOBCKA,

- TCOPETHUICCKUEC MOACTIU U SMIIMPHUICCKUEC 3aKOHOMEPHOCTH Pa3BUTHA U pacliaga KOTHUTHUBHBIX
IMPONHECCOB y YCJIIOBCKA,

- OCHOBHBIC HOAXOAbI K MATEMATHYCCKOMY OIMHCAHUIO W TCXHUUYCCKOMY MOJICIUPOBAHUIO
KOTHUTUBHBIX IIPOLCCCOB;

-0 HCO6XOILI/IMOCTI/I Y4€Ta KOTHUTHUBHBIX XapaKTCPUCTUK YCIIOBCKA ITPU pa3pa60TKe TCXHHUYCCKHUX
CUCTECM, IIPAMO HJIM KOCBCHHO MPCAHA3HAYCHHBIX JJIS B3aHMOJEHCTBHUS C UEIIOBEKOM.



yMeTb:

- HCIIOJIB30BaTb Ha IIPAKTUKEC TCOPETUUYCCKUE TIOHATUA W H3BECTHBIC OMIIMPHYCCKUC
3aKOHOMEPHOCTHU COBPEMEHHBIX KOTHUTHBHBIX HAYK;

- BBLACTATH E€CTECTBCHHOHAYYHBIH AacCHEeKT 3ajaud, aOCTparupysach OT HECYIIECTBEHHBIX U
CyObEKTHUBHBIX BIMSHUI HA MPOOIEMHYIO CUTYAIIHIO;

- HaXOJUTh OOIIMA METOIWYECKHH TOJXO0J, HEOOXOIUMBIN IS pelieHus 3agad B 00JacTh
KOTHUTHUBHOW SPrOHOMHKHU U WHKEHEPHH YETIOBEYECKOTO (haKTopa;

- paboTath Ha COBPEMEHHOM 3KCIEPHMEHTAJILHOM O0OpYIOBaHMU, MpPEIHA3HAYCHHOM IS
KOTHUTHUBHBIX UCCIIEIOBAaHUM.

BJIa/1eTh:

- MHOrO(aKTOPHBIM IUIAHUPOBAHUEM OSKCIEPUMEHTOB B KOTHUTUBHBIX MCCIEIOBAaHUAX U
MaTeMaTUKO-CTaTUCTUYECKUM annapaTroM o0padOTKH UX pe3ysIbTaToB;

- HaBbIKaMH HCI/IXO(i)I/ISI/I‘{eCKI/IX I/ISMepeHHﬁ;

- HaBbIKaMU O6HICHI/I$[ C MMPEACTAaBUTCIIAMU KOTHUTUBHBIX HAYK — aHTPOITIO0JI0IraMHU, IICUXOJIOraMHU,
JMHTBUCTAMHU, HEHPOPHU3UOIOTaMH, pa3pabOTYMKAMH CHUCTEM HMCKYCCTBEHHOTO WHTEIUIEKTa H
POOOTOTEXHUKY;

- HaBBIKAMU CaMOCTOSITEILHOIO MOMCKA 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 YEeJIOBEKa.
OrpanudeHHas pallMOHAIBLHOCTH YeJIOBEKA.

[Togxompl K ONMHMCAaHWIO WHTEIUIEKTa B HMCTOPUYECKON aAHTPOIIOJIIOTHH, TICHXOMETPHKE,
UCCIICIOBAaHUSAX Ppa3BUTHS, HMH(pOpMaTHKe U HelpouHpopmaTuke. Bpiciine KOrHUTHUBHBIE
IPOILECChl: KOHIENTYyalbHbIE CTPYKTYPHl M METAaKOTHUTHUBHBIE KOOpAMHALWMU. MeXaHU3MBbI
BooOpakeHusi. OCOOEHHOCTH  peleHMs  MajblX  MBICIUTENBHBIX  33dad. [ unoresa
JUHTBUCTUYECKOH OTHOCUTENIHOCTHU: JaHHbIE, MOATBEP)KIAIOIIME 3Ty TUIOTE3y B BapHaHTE
«MbinuieHne s pedn». Teopun Ilnaxke m Boirorckoro. MHauBHayanbHas TEOpUS NMCUXUKH
(Theory of Mind). Kputuka npeactaBieHuil 0 pa3BUTUM MEHTAJIbLHOM JIOTUKU B UCCIIEIOBAaHMSIX
IPOIIECCOB YMO3AK/IIOUEHH: 3a/aua cenekuuu Yaizena, Monty Hall Dilemma, npoGiemsr ¢
pelIeHreM 3a/1a4 B BEpOITHOCTHOM (opmare JaHHBIX. OrpaHndeHHas palliOHaIbLHOCTh YEJI0BEKa
no Kanemany. DBpPUCTHKM JOCTYHHOCTH M PENPE3CHTaTUBHOCTH. DPQPEKT 3MOLMOHATIBLHOTIO
oOpamieHusi. MopaibHbIe IBPUCTHKH.

BepTI/IKaJ'II)Hoe ¥ TOPU3OHTAJIBHOC U3MEPCHUA UHTCIIJICKTA.

KoruutuBHo-adpexTuBHbIE Tpolecchl. BepTukanbHoe u3MepeHue HuHTeviekTa 1no b.M.
BennukoBCcKOMY: ypOBHM KOTHMTHMBHOW opranm3aumu or A po F, ux o¢yHkuun u
Helpodusnonornyeckuii cyocrpar. CHHIPOMBI BBINIAICHUS YpOBHEH. Bo3MOXkKHbBIE reHeTHUeCKue



MEXaHU3Mbl: CUHAPOM YWIbsIMCA U PACCTPOMCTBA ayTUCTUYECKOTO CHEKTpa. ['opu30HTaIbHOE
U3MEpEeHUE SMOIMOHATILHO-MOTUBAIIMOHHOM cdepsl no [Tankcenmy: cuctemsl SEEKING, LUST,
CARE, PANIC, FEAR, RAGE, PLAY. Ponb neliporpancmutTepoB. Tunnunsie aucHyHKIMA U
HapymeHus. MccnenoBanus MEXaHU3MOB cTpecca B OMOJIOTUH U TICUXOJIOTHH. POITb KOTHUTUBHON
orleHKH cutyanun. [IpobieMa HHANBUIYAILHON CTPECCOYCTOMYMBOCTH YEIIOBEKA.

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 OINpEJe/ICHHEM IOHATUS «BHUMaHHe». «BHeuiHee u
BHYTPEHHEE», <«IIPOU3BOJIbHOE U pediIeKTOpHOE» BHHUMaHue. BHuManue Kak (UIbTp.
DKCIEPUMEHTHI TI0 CEJICKTUBHOMY cliylaHuio. DhdekT Oecenpl 3a KokTeiieM. Dh(EKT OKTaBbl.
Buumanue kak ymcrBeHHoe ycuiue. [IpeacraBneHue o0 OrpaHMYEHHOM IIyJie PECYpPCOB
o0pabotku wunHdopmanuu. Ilo3utuBHble U HeraTuBHbIE 3(dexTsl BHuUMaHUA. Cnenora
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 U3Yy4YCHUA CO3HAHUA.

CriekynsTHBHBIE TEOPUH CO3HaHWA B TcuxoaHaiuse U ¢unocoduu. [loHsTHE KapTE3UAHCKOTO
TeaTpa JleHHeTa, «OpydIIJIOBCKas» U «CTAIMHCKas» Teopuu co3Hanus. Heiipoduznonorunueckue
TEOpUU YACTOTHOrO KoaupoBaHusi 3uHrepa, Kpuka u Koxa. I[loHSTHE KOTHUTHUBHBIX
aBTOMaTU3MOB. [10/1X0/IbI K OMIEpallMOHANTBHOMY Pa3IMUEHUIO CO3HATEIbHBIX U 0€CCO3HATENBHBIX
MPOLIECCOB: METOAMKA Mpourpseima-Beurpsia [losuepa-CHaiiepa, comocTaBieHne HAKJIOHOB
(GYHKIMH TIOJMOKUTEIBHBIX W OTPUIATSIBHBIX OTBETOB B 3ajadax IIOWCKA, METOJIUKA
mucconuanuu mporeccoB J[xakoou. YposHeBbie 3pdekTsl B peHOMeHax ciernoro 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 €CTCCTBCHHOHAYYHBIC OCHOBAHHA KOTHUTHUBHBIX I/ICCJ'IGI[OBaHI/If/'I.

OMIUPU3M M palMoOHANU3M B TpakToBke mo3HaHus: [ekapt, Jlokk, FOMm, Jleitonun u Kanr.
[TombiTka HaTypdmnocopckoro cuHre3a. Bo3HUKHOBEHHE (UZMONOTHH, JHUHTBUCTUKA U
SKCIIEpUMEHTaIbHOU ncuxonoruu: Bunsrensm ['ymGonsar, I'enpmronsi u Ceyenos. [Icuxonorus
co3HaHus ByHATa W ee KpUTHKA: TCUXOAaHAIU3, OWXEBHOPU3M U TeIITATbTIICUXOJIOTHA.
KynbrypHo-ucropuueckue TeueHus. Hedponcuxonoruss  Jbmm, X266a u  Jlypus.
Bo3HHKHOBEHME KOTHUTHMBHOTO NOAXOJA. Poib «kapTe3MaHCKOW JIMHIBUCTHUKU» XOMCKOIO U
MaremMaTu4yecKkoi Teopur KoMMmyHukamuu [llennona-Yusepa.

OcHoOBHbIE TOIXObI U TPOOJIEMBI COBPEMEHHOM KOTHUTUBHON HAYKH.

TpI/I 0a3oBbIe TCOPCTUUCCKHUEC MOJCIIN: KOMIIBIOTCpHAs MeTa(bopa, MOAYJISIPHOCTh IMO3HAHUSA U
HUCPAPXHUYCCKUC MOICIIN. OnucareabHbIC HCCIICAOBaHHA B AaHTPOIIOJIOTHU, JIMHI'BUCTHUKE U
T'CHCTHUKCE. 3KCHCpHMCHTaHBHLIC HUCCIICAOBAaHNA MO3HABATCIBHBIX NPOLECCOB B IMCUXOJIOTHUH U,
OT4aCTHu, JTMHI'BUCTHUKE. PazButne HCﬁpOKOFHHTHBHBIX MCTOHNOB U TCOPCTUUYCCKUX MoOJeTIeH:
KOI'HUTHBHBIC HeﬁpOHaYKI/I. KoruutuBHas reHOMUKA. Hp06JICMBI HCKYCCTBCHHOI'O MHTCJIJICKTA U



BBIUUCIUTENbHBI  MOAXOA. YCWIMBAIOLIeeCs MPAKTUYECKOE 3HAYEHME  KOTHUTHBHBIX
uccienoBanuii. KoruntuBHas Hayka u koHBepreHTHole (HBUK) texnomorum. Ilpaktuueckoe
3HaYeHHE KOIHUTHUBHBIX MCCIIEJOBAHUI B SPrOHOMHUKE, WHKEHEPHUU YelloBeYeCcKoro (hakropa u
IIOBCEHEBHOM Ku3HM. KorHuruBHas »>proHomMuka u HelposproHomuka. HcecnenoBanus
HeBepOaTbHON MaMATH U CO3JlaHue TpaduuecKkux uHTepdeiicoB monb3oBatens. «OrpaHnyeHHas
paloHaiIbHOCTEY» yenoBeka 1o Kanemany. IleprenTuBHble 1 KOTHUTUBHBIE WiLTI03UU. poHun
ABTOMATH3aIMH U BO3MOXKHOCTHU MX MPEOI0JICHHS: KOTHUTUBHBIE HHTEP(EUCHI.

4. KoHuenTyanbHbIC CTPYKTYPHI, SI3bIK U PEUEBOE OOIICHUE.
IlcuxocemanTuka.

[Togxonb! k npoOieMe 3HA4YEHUs B JIOTMKE, JMHIBUCTHUKE, NCUXOJOTHUM U HEHPOPHU3UOIOTHH.
CemaHTHYECKHE CETU U NMPOCTpaHCTBA. JIaTeHTHBINH cemaHTUUYeckui aHanu3. [Tonarus 6a3zoBoro
ypoBHs 1o Pour. Posib oTAenbHBIX MPUMEPOB UM CUTYaTUBHBIX (hakTOpoB. MexkareropuaibHas
OpraHu3ansi 3HaHMHA: OHTOJIOTMM M cXeMbl. PempeseHTanuss HeBepOalbHOTO 3HAHUA U
IIPOCTPAHCTBEHHOI'O OKPY)KEHUsS: KOTHUTHBHBIE KapThl W Koyulaxu. ClLieHapuu U rpaMMaTHKU
ucropuid. ' 106anbHBIe KOTHUTHBHBIE Mojean. HauBHBIE MoJenu Mupa: (pU3KMKa U MICUXOJIOTHUS
oObIIeHHOTO co3HaHusl. DyHnameHTanbHas ommoOka aTpuOyuu. KynbTypHas aHTpOMONOTUs 1
MEXKYJIbTYPHBIE UCCIIEIOBAHUS BEPHI B CBEPXBECTECTBEHHOE.

OT poHETHKH K IparMaTuKe Peyu.

Pa3zHooOpa3ue s3bIKOB U UX 3BOJIOLMSA. BO3MOXKHBIE FeHETHUECKHUE MEXaHU3Mbl. SI3bIK M peub.
Bocnpuarue u nopoxaenue peun. doHonorus U npoconuka. Teopus pedyeBbIX NEHCTBU.
Pa3Butne HaBblkOB uTeHMs. Heliponcuxomormyeckue CHHIPOMBI M Mognend. KorHutusHble
uccienoBanus rpaMmmaTuki. Kputrnka tpancopMaiioHHONH Moiesin XOMCKOTO B TICUXOJIOTHA U
KOTHUTUBHOM JIMHTBUCTUKE. Teopusi TINIyOMHHBIX CEMAaHTUYECKUX poOJiel, TIpaMMaTHKU
KOHCTpykuuid. [IparmaTnka KOMMYyHMKaTUBHBIX cuTyarui. [IpuHnun koonepatuBHocTH I 'patica.
HecoBnanenue 3HaueHNs U CMbICIIA: UCCIIEJOBaHHE MeTadoprudecKoi peuu. Teopusi MEHTATbHBIX
mozenerd  JlxoHcoH-Jdiipna.  IIpono3unmoHAIBHBIE  YCTAHOBKU. TeOpHs  MEHTaJIbHBIX
npoctpaHcTB POKOHBE.

5. MeToibl COBPEMEHHBIX KOTHUTUBHBIX HCCIEIOBAaHMIA.
OO011re MPUHIKUITBI 1 OCHOBBI TIJITAHUPOBAHUSI.

[Tpo6rieMbl BaNMIHOCTH U HAJEKHOCTH METOOB, SKOJIOTHYECKas BATUAHOCTh MUCCIEIOBAHUN B
KOTHUTUBHOM Hayke. Co3aHue pealCTUUYECKUX U OJJTHOBPEMEHHO KOHTPOIUPYEMBIX YCIOBUH C
MOMOIIBIO CHUCTEM BHPTYalbHOU peanbHOCTH. Habmonenue, SKCIIepuMeHT U KBa3UIKCIIEPUMEHT
B KOTHUTHUBHBIX HcclenoBaHusAX. OCHOBBI (PAaKTOPHOTO MIIAHUPOBAHUS IKCIEPUMEHTa. MeToabl
BUJICOPETUCTPALIMU U aHalIn3a noBeneHusi. COBpeMEHHbIE CUCTEMbI PETUCTpAIlU ABH>KEHUI ri1a3
(«aWTpeKUHI») W HW3MEHEHHMH JuaMeTpa 3padka. [lcuxodu3momornyeckre MeETOIbl aHallnu3a
KapIMOBACKYJISIPHOM aKTUBHOCTH M KOKHO-TJTbBAHUUYECKUX PEAKITUM.

VHBa3uBHBIE M HEWHBA3WBHBIE METOJbl HEHPOKOTHUTHBHBIX HCCIEIOBAaHUN AKTUBHOCTH
TOJIOBHOIO MO3ra 4YeloBeKa. MHMKPOIJIEKTPOJIHOE OTBEIECHHE AKTHUBHOCTH HEHPOHOB.
Onekrposniedanorpamma (O3I) m  meroauka BbI3BaHHBIX mnoTeHmuanoB (BII/  ERP).
Maruurosnnedanorpamma (MOI). TosutponHo-smuccuonnas tomorpaduu (II9T). Metonsl,
ocHOBaHHble Ha 3(pdekre saepHOoro mMarHutHoro peszonanca: MPU, ATU, pMPU u MPC.



[TpoGnembl ¢ MEeTOIOM BhIYUTAHUA. MeTo TpaHCKpaHUAIbHOU MarHUTHON ctuMysisiiuu (TMC).
Hoseie mnoaxompl, takue kak HUPC, MUT u ABI — Analyzer-Based X-ray Imaging.
MonekyIapHblid UMAJKUHT. ['€HOMHBIE UCCIENOBaHHMS B KOTHUTUBHOW HAyKe: IMEpPCIIEKTUBbI
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
TEXHOJIOTHIl Ha mepecedyeHnr ¢ MHGOPMATUKOI: rpaduueckue MHTEpGhENHCH MOIb30BaTENs U
CUCTEMbI BUPTYaJIbHOHN peanbHOCTH. [IpuMepbl BTOPOro moKoJeHUsI KOTHUTHUBHBIX TEXHOJIOTHI:
1). MWurepdeiicel, dYyBCTBUTENBHBIE K BHHMaHHIO mojib3oBarens (Mudo-Korno); 2).
HNutepmomanbaple MHTEpdeEiichl Ha 06aze HOBbIX HaHoMarepuaioB (Hano-UHpo-Korno); 3).
MeToapl SKCIUTMKAIMKA CO3HAHWS W JauarHocThku smonuid (buo-Mudo-Korno); 4). Merossr
pacnio3naBanue xectoB (MHpo-Korno); 5). AurponnomopdHsie arentsl / aBatapsl (Mudo-Korno);
6). Meroabl KOTHUTHBHOM T€HOMHMKUM U KOTHOTpomnHble cyOcranuuu (buo-Hano-Korno); 7).
HeilipomapkeTunr, HelposkoHOMHKa U HeWposproHomuka (buo-Koruo); 8). Mertozasl
MOJIEKYJISIPHOTO “peMoHTa” namsaTH uenoseka (buo-Hano-Korno).

I/ICKYCCTBCHHHﬁ HHTEIJUIEKT 1 YeJIOBEUYECKUM pasyMm.

[TepcnekTHBBI MOJICIMPOBAHUS KOTHUTUBHBIX ITPOLECCOB U BO3HUKAIOIUE IIPU ITOM HPOOIEMBI.
Tect Trropunra. IIpobnema «3a3emieHus» CHMBOJIMYECKMX HpeoOpa3oBaHuil. Kwuraiickas
komHara Cépis. ['nnoresa tenecHocty no3nanus. IIpodnema FOma. IIpobnema nnenrudukanum
CyObeKTa NesTeTbHOCTH, NMPHUHITHS PEIICHHH W KOHTPOJIA JEHCTBHI B HEWPOKOTHUTHUBHBIX
uccieoBaHusAX. MopasibHasi OTBETCTBEHHOCTh MCCIIE0BATEINS 32 UCCIEN0BaHUs U pa3pabOTKH,
BEJIyIIHE K SKCIUIMKALMK COCTOSIHUN CO3HAHUS U KOHTPOJIIO TIOBE/ICHMS.

7. CGHCOpHHe CHUCTCMBI U ITPOLIECCHI BOCIIPUATHUA.
CGHCOPHO'HepHGHTI/IBHaﬂ opraHusanusa 4€JI0BEKa U €€ 3BOJIIOL M.

[TnacTUuHOCTh U U3OBITOYHOCTh B OpraHU3allMi CEHCOPHO-NEPLENTUBHbBIX cucTeM. HelipoHHble
MexaHu3Mbl U Teopuss Dypre-paznoxenus. Mutepmonansuele 3¢ dekTsl 1 cuHecte3nu. Cxema
tena. PasHoBuaHOCTM OonM M mpobnema (aHTOMHBIX KOHEYHOCTeH. KoxKHO-TakTHIIbHAs
qyBCTBUTEIBHOCTb. ODKCIIEPUMEHTHl C PE3MHOBOM pPYKOW M CyOBEKTHBHOM CMEHOW Tea.
[Tpobnema 3pUTeNbHO-BECTHOYIAPHBIX B3aUMOJICHCTBUI B aBUallMM, KOCMOHABTHUKE U CHCTEMax
BUPTYyaJIbHOWH pealibHOCTU. 3puTenbHo-akycTudueckue s¢dexrsr: spdexr Mak-I'ypka B
HKCIEpUMEHTaxX ¢ BUAUMOMN peubto (visible speech). OrpanudyeHHOCTh 3(P(PEKTOB «3pUTETBHOTO
rieHay. Teopun KBaHTOBAaHHOTO M HEMPEPHIBHOT'O NEPIENTUBHOTO BPEMEHHU.

Bocnpusrre npocTpaHCTBEHHBIX U IMHAMUYECKUX XapaKTEPUCTUK OOBEKTOB.

CoBpeMeHHBIN CTaTyC 3aKOHOB IEPLENTUBHOM OpraHM3alMM TelTaibTicuxosioruu. Ilonarue
CUCTEMBI OTCUETa M DJKCHEPUMEHTHl JlyHKepa ¢ HMHIYLHMPOBAHHBIM JABWXEHHMEM. Wiumo3uun
BOCTIpHATHS JIBUKEHUs. Bocnipusitue ynanennoctu u riyounsl. Crepeorpammsl FOnesa. Teopust
JBYX 3PUTEIBHBIX CUCTEM: BOCIIPUATHE «TAE» U BOCIPUATHE «4TO». JlOp3anbHBIN U BEHTPAJIbHBIN
MOTOKH TepepaboTKH CEHCOPHOW MH(OPMALUU B 3pUTEIBHOM, CIyXOBOW M COMaTOCEHCOPHOM



Kope. JlaHHbIE HEUPOTICUXOJIOTUHU U YTOUHEHHE (PYHKINNA JOP3aIbHOTO MOTOKA B SKCIIEPUMEHTAX
Ha BOCHPUSATHUS KPYTHU3HBI XOJIMOB U ONITUKO-T€OMETPUUECKUX WILTIO3HUH.

Bocnpusitue nHIMBUAYaNbHBIX XapaKTEPUCTUK IPEIMETOB U UX MIOBEPXHOCTENU. 3aBUCUMOCTh OT
IIPUBBIYHONM IIPOCTPAHCTBEHHOW OpPUEHTALlMM: JOKCIEpUMEHThI Poka ¢ OJHOBpEMEHHBIM
SAPKOCTHBIM KOHTpacToM U 3¢ ekt Tatuep. [IpodraeMbl «IpocTOro U Cl0XXHOT0», «JIOKAJIBHOTO U
17100a1bHOT0» B BOCHPUATUH (opMbl. D deKT mpeBocxocTBa 00beKTa. BKilaa 3aiHUX OTAEIO0B
JIEBOT'O M IIPABOro HoJymapuid. MoaymspHas opraHu3anusi MEXaHU3MOB BEHTPAJIbHOIO MOTOKA.
Bocnpusitue oOuiero cMeicia cuTyauuud. MexXaHM3Mbl COLMAIBHOTO BOCHPUATHS. DPQPEKThI
O6uonornyeckoro ABkeHus. Bocnpusatue nuna v smouuil. Poiab KOHTakTOB «Tja3a-B-IJiazay.
HelpokOorHUTHBHBIE SKCIIEPUMEHTHI C AHTPOIIOMOP(GHBIMU areHTaMu (aBaTapamH).

8. CTpyKTypa naMsTH U MPOLIECChl 00YUCHHUS.
CucreMbl IaMATH 4E€JI0OBEKA.

PaznooOpa3ue mHecTuyeckux 3(PGEeKToB: IKCIUTUIUTHAS W UMIUTMLUUTHAS naMath. Crenuduka
NaMsTH 4YelOBEKa: pOJib «BHEIIHEW MaMaTu» (KyJIbTYpHBIX apTe(dakToB) M KOTHUTHBHOTO
koHTpossi. Bocnpoussenenue u y3naBanue. KpuBas 3a0biBanus D00uHraysza. Kiaccuyeckue
3¢ dexTsl Kpas 1 uX UHTepHIpeTarus. TpexXKOMIOHEHTHBIE MOJIETH: CEHCOPHAsi, KpaTKOBPEMEHHAS
U JI0JTOBPEMEHHas MaMsATh. Pollb mporoBapuBaHus U CEMaHTUYECKOT0 KoaupoBanus. [lamsaTe Ha
CJIOKHBIN 3pUTENbHBIN MaTepual. MoauduKkaus MoIeIH: MOHATHE paboYel maMaTu.

CemaHTHYeCKast ¥ AMHU30AMYECKast TaMsITh. AMHE3UsI HA UCTOYHUK TOIY4YE€HHON HWH(MOpMAIIHH.
Teopuss cneunpuyeckoro komupoBanus TynBunra. Teopus ypoBHel oOpaboTku Kpoiika.
CoBpeMeHHBIE MHOTOYpOBHEBBIE Mozenu. Heiiporncuxonornueckue u HeWpoHU3NOIOTHIECKHE
noaxoel. Poib NMDA-cunancoB. Oco6eHHOCTH HeMporeHesa CTpyKTyp TMIIOKAMIIA.

OOyuenue u 00y4aeMoCTb.

MHosxecTBeHHOCTDH (hopM 00yUEeHHS y YesloBeKa: HacTpoiika (tuning) aBTOMaTU3MOB, HAKOILUIEHHE
u npeoOpazoBaHue 3HaHUU. Teopuu QopMuUpOBaHUS HABBIKOB. MHEMOTEXHHKAa. AMHE3HH B
KJIMHUKE U B 0OblieHHON *ku3HU. [locTTpaBmMarndeckuii cunpom (PTSD). Pazsutue namsatu u
oOyudeHus B oHToreHese. Crnienuduka BO3pAaCTHBIX M3MEHEHUN MaMsITH B HOPME U IaTOJIOTHU.
['enernyeckue U HEHUPOPU3NOIOTHYECKNE MEXAHU3Mbl HEHPOJETeHEepaTUBHBIX 3a00JIEBaHUU.
Amnens APOE €4 u Oone3nbp Aunblreiimepa. Poib KOrHUTMBHOTO KOHTPOJIS M COLIMAJIBHOU
MOJIEPHKKH.



AHHOTANUM K pa004YUM NMPOrpaMMaM U CIUILINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

OcHOBBI 00111€/i M1 HEOPTAHNYECKO XUMUHU

Heab AMCHUNIMHBI:

TEOPETUYECKOE U MPAKTHYECKOE OCBOCHNE OCHOBHBIX PA3/IeJIOB 0011l 1 HEOPraHMYECKOW XUMHH
C YYETOM COBPEMEHHBIX TEHICHUUN Pa3BUTHS XUMUYECKONW HAyKH. DTO MIO3BOJIUT:

- IIOHATH JIOTUKY W BO3MOXHOCTHU XHWMMHHU, OCOOCHHOCTH XHMHYECKOTO nmoaxoJa K HM3y4YCHHUIO
OKPYZKaroumero Mmupa;

- IOHUMATb U UCIIOJIb30BATh A3BIK XUMHUYCCKUX (I)OpMy.]'I n ypaBHeHPIfI;

- TIpeACKa3bIBaTh CTPYKTYPY M CBOMCTBAa BEHIECTB, MX CHOCOOHOCTh B3aMMOJICHCTBOBAThH C
JIPYTMMH BEIIECTBAMM;

- HOHATH ABHUXYIIUC CHUJIBI XUMHYCCKUX peaKuHﬁ, O0COOEHHOCTH HX IIPOTCKAHUA U CII0COOBI
YHpaBJICHUA UMU.

3agauu AMCHUININHBIL:

- CO3JaHucC y 06y11a10u11/1xc51 COBPCMCHHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ O CTPOCHHHU BCHICCTBA, O CBA3U
CTPOCHUA U CBOICTB BEILIECTB C XapaKTepoM XHUMHUYECKOH CBS3H U C IOJIOKEHUEM COCTABISIOIINX
X 3JICMCHTOB B Hepnoanqecxoﬁ CUCTCMC,

- 3HAKOMCTBO C MpUHIOHUIIAMH, OIIPCACIIAIOINMU CBOMCTBA XUMHYECKHIX peaKquI;

- 3HAKOMCTBO C KMHCTHUYCCKUM H TCPMOIAUHAMHUYCCKUM IIOAXOJAMHU K OIMMUCAHUIO XUMHYCCKUX
MponeccoB € LCIIbIO OIITUMU3AIUU yCJ'IOBPIfI Hux HpaKTH‘{eCKOﬁ pcajm3anuu;

- OINHCAHME BAXHEHIIMX CBOWCTB HEOPTraHWYECKHX COCAMHEHUN W 3aKOHOMEPHOCTEH HX
WU3MEHEHUS B 3aBUCUMOCTH OT IIOJIOXKEHUS COCTaBISIOIIMX MX 2J€MEHTOB B llepuomnueckoi
CUCTEME.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YJArOIIHECS JTOKHBI
3HATh:

- OCHOBHBIC ITOHATHA XUMHUU: BEIICCTBO, XUMHUYECKUM 9JICMCHT, aTOM, MOJICKYJIa, OTHOCHUTCJIbHBIC
aTOMHad ©W MOJCKYJIdApHad MacCbl, HWOH, aJUIOTPOIIUSA, HU30TOIIbI, XWUMHNYCCKAAd CBA3b,
SJICKTPOOTPULATCIIbHOCTD, BAJICHTHOCTL, CTCIICHb OKHUCJICHHU, MOJIb, MOJIApHAasA Macca, MOHHpHLIﬁ
06’LCM, PacCTBOPLI, SJICKTPOJIUT U HEIJICKTPOJIUT, DJICKTPOJIUTHUYCCKASA AUCCOLIMAlNsA, KHUCIIOTA,
OCHOBAHHUEC, OKHCIICHUEC U BOCCTAHOBJICHHC, TEIJIOBOH 3(1)(I)CKT pCaKknun, CKOpPOCTh XHUMHYECKOM
PCaKnunu, KaTajin3, XUMUYCCKOC PAaBHOBECHC,



- OCHOBHBIE 3aKOHBbl XMMHH: 3aKOH COXPAHEHHMS MAacChl M JHEPTrUM, KpaTHBIX OTHOIIEHU,
MOCTOSTHCTBA COCTaBa, OOBEMHBIX OTHOIICHUH; KUHETHYECKUA M TEPMOJUHAMHYECKHHA 3aKOH
JIEUCTBYIOLIUX MACC;

- 06H_II/I€ CBCIACHHUA O XUMHUYCCKOM BJICMCHTC (Ha3BaHI/Ie, XUMHUYCCKUM CHUMBOJI, OTHOCUTCJIbHAaA
aTOMHasd Macca);

- IOJIOKEHHE XUMUYecKoro 3emMenTa B [lepuonnueckoil cucreme (MOPSAKOBBIA HOMED, IEPUO,
rpynna, noArpymnmna);

- CTpPOGHHME aToMa JJIEMEHTa (3aps] sJpa; YUCIO IMPOTOHOB M HEUTPOHOB B AJpE; YHCIIO
AJIEKTPOHOB;

- DJIEKTpPOHHAs KOHQUIypalus, paclpelieieHHe 3JICKTPOHOB IO IHEPreTUYECKUM YPOBHSM,
MOJIYPOBHSIM U aTOMHBIM OpOUTAIISIM;

- CBoOiicTBa MpoCTOro BCHICCTBA, 06pa3yeMor0 JaHHBIM 3JICMCHTOM (MeTaJUI, HEMCTAJII,
arperaTHoc COCTOAHUC IpU OOBIYHBIX YCIOBUAX, TUIL XHUMHYCCKOM CBSI3HU B BCHICCTBG);

- BBICIIHM OKCHJ H COOTBCTCTBYIOH_[I/Iﬁ EMYy TUAPOKCHI ((I)OpMy.]'ILI, BaJICHTHOCTb KU CTCIICHDb
OKHUCJICHUA 3JICMCHTA B CO@I[I/IHCHI/II/I), HNX KHCJIOTHO-OCHOBHBIC CBOﬁCTBa;

- BOAOpoAHOE coeauHeHHe ((opMyrna, BaJEHTHOCTb M CTENEHb OKHUCICHHS D3JeMEHTa B
COCIMHEHUHN ); IPyTUe COCTUHEHUS dieMeHTa ((POopMyITbl, KAaTHOHHAS WM aHMOHHAs (popma).

yMeThb:
- Ha3bIBaTh HEOPIAaHUYECKHUE BEIIECTBA 10 «TPUBUAIBHOW» UM MEXKTYHAPOIHON HOMEHKIIATYpE;

- ONpeCACiATb: BAJICHTHOCTb M CTCIICHL OKHUCIICHUSA XHUMHUYCCKHUX IJICMCHTOB, THUII XHUMHYECKOH
CBA3MW B COCAMHCHUAX, 3aps[] HOHA, XAPAKTCP CpCAbl B BOAHLIX PACTBOPAX HCOPIraHUYCCKHUX
COCHHHGHHﬁ, OKHUCIIMTEIIbHBIE 1 BOCCTAHOBUTEIBHEIE CBOMCTBA COCAMHCHUA,

- COCTaBIIATh CTPYKTYpPHBIE (POPMYJIIBI MOJIEKYI U MPE/ICKA3bIBATh UX T€OMETPHIO;

- ApaKTCpU30BaTh: JJICMCHTBI B IECPpUOJAX MW TIpyIIlax IO HX IMOJIOXKCHUIO B Hepnozmqecxoﬁ
CHUCTEMC I[I/I MeH,Z[eJIeeBa; 06H_[I/Ie XMMHYECKHE CBOMCTBA MCTAJIJIOB, HCMCTAJIJIOB, OCHOBHBIX
KJIaCCOB HCOPIraHUYCCKUX COGI[I/IHCHI/II\/'I;

- OOBSICHATB: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; MPUPOAY XUMUUYECKOH
CBSI3U (MOHHOM, KOBaJEHTHON, METAJIJIMUECKOH ), 3aBUCHMOCTh CKOPOCTH XUMHUYECKOH peakiuu u
MOJIO’KEHUSI XMMHUYECKOTO PaBHOBECUS OT PA3IMYHBIX (PaKTOPOB;

- COCTaBJIsAITb YpPaBHCHHUA U CXCMbl XHUMHWYCCKUX pCaKHI/Iﬁ U TMPOBOAWUTHL II0 HUM
CTCXUOMETPUUCCKHUEC PACUCTEI,

- BBIIOJHATh XUMHUYECKUMN OKCIICPUMCHT I10 pPaCIiO3HABAHUIO BaKHEHIIINX HCOPTaHNUYCCKUX
BCIICCTB U IMOJYUYCHUIO HpOCTCfIIJ.IHX BCIICCTB,

- IPOBOJIUTH CAMOCTOSTEIIbHBIA TOMCK XUMHUECKOU HH(OPMAITUH C UCTIOTH30BAHUEM PA3TUIHBIX
WMCTOYHHUKOB (HAyYHBIX W3JaHHM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB Internet).

BJAaJ€Th:



- ME€ToaaMu OIMPCACIICHHUA BO3MOXHOCTH IIPOTECKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX
YCJIOBUAX U OLICHKHU UX HOCHeﬂCTBHﬁ;

- TCOPCTUYCCKUMHU MCTOJaMH OIIMCAaHUA CBOICTB IPOCTBIX U CJIOKHBIX BCHICCTB HA OCHOBC
IOJIOKCHHUA COCTABIAOINNX UX 3JICMCHTOB B HepI/IOI[I/I‘{eCKOfI CUCTEMEC XUMHNYCCKUX 3JICMCHTOB,

- crroco6amu 6e30MacHOro OOpAIEHHS C TOPIOYMMHU ¥ TOKCHYHBIMU BEIIECTBAMHU;
- OCHOBHBIMH HaBbIKaMH pabOTHI € JIaOOPaTOPHBIM 000PYJOBAHUEM;

- MECTOJaMH IIPUT'OTOBJICHUA paCTBOPOB BaﬂaHHOﬁ KOHICHTpAlHHU.

Tembl U pa3aennbl Kypca:
1. I[IpenmeT u 3a1a4M XUMUHU, OCHOBHBIE TOHSTUS U 3aKOHBI XUMUU

XuMHUsL Kak OJHAa W3 EeCTECTBEHHBIX HayK. B3auMocBs3b XUMUHM, (PU3UKH W OHOJIOTHH.
OcobenHoctn xuMuM Kak Hayku. CTpykrypa ® s3bIKk xumud. BemectBo. Knaccudukarms
XUMHUYECKHX BEIECTB. XUMUYECKHUE AIEMEHThI. ATOM, aTOMHBIN HOMEP, OTHOCUTENIbHASI aTOMHAs
Mmacca, M30Tombl. PacnpocTpaHEHHOCT XUMHYECKHX 3JIeMEHTOB B mpupoje. [lepumomuueckas
CUCTEMA XUMHUYECKHX 31eMeHTOB. CTpykTypa Tabmnuusl /[.1.Menneneesa, rpynmnsl, nepuoibl U
Osioku. MeTaimisl U HeMeTaulbl. XMMHUYECKHE COCAMHEHUS U UX XapaKTEPUCTUKU: CTPOCHUE,
cocraB, cBoicTBO. IIpocThie M cioxHble coequHeHHs. CTEXMOMETPUYECKHE COOTHOIIEHUS,
OIMIIUPUYECKAsT H  MOJIEKyJsipHas ¢GopMyia COCOUHEHHs. BaleHTHOCTh  AJIIEMEHTOB.
Hecrexnomerpuueckue coeiuHeHus. AJTIOTpOIHbIE U TOJUMOp(HbIe MoaupuKaui. OCHOBHBIE
KJIacChl HEOPraHWYeCKUX COCIUHEHUH: OKCHIbI, KHCIOThl, OCHOBAaHHUS, COJIM, OMHApHBIE
COEMHEHUS. [IpeBparenus XUMUYECKUX COeIMHEHUI. VYpaBHEeHUS peaKIMi.
CrexuoMeTpuuecKkue pacy€Thl 110 YpaBHEHUAM peakiuil. Xumudeckas nepemenHas. @opmanpHas
3allACh U MEXaHU3M pEaKUUU. JHEpreTudeckas KpuBas XMMHUYECKON PeakUu. DJIEMEHTapHbII
aKT XMMHUYECKOHN peakLnu.

[IpakTuueckas yacthb: "TexHUKa 0€30MaCHOCTH IPU pabOTe B XUMUUYECKON J1ab0paTOpPHH.

OcHOBHBIE BHJbl XUMHMUYECKOW TMOCYAbl U JabopaTOpHOro oOOpyaoBaHHUs, 00JacTH UX
npuMeHeHus. Pabora ¢ Becamu, mpaBuia B3BemuBaHus. COOpKa MPOCTEHIIMX YCTAaHOBOK JIJIst
nojy4eHus u coopa razos. CO0p razoB METOJJOM BBITECHEHHUS )KUIKOCTU U METOJIOM BBITECHEHUS
BO3[yXa. YPaBHEHUE M CTEXMOMETPHS XUMHUYECKOW pEaklMH, MOJISIpHAs Macca. YpaBHEHHE
MenneneeBa-Kianeiipona. Onpeznenenre MOJSIpHOM Macchl HEU3BECTHOIO MeTajula Mo 00beMy
BOJIOPOJia, BBIIEIMBILErOCS B XOJI€ €0 peaklnu ¢ KuciaoTto. OmnpeneneHne MOJISPHOW Macchl
HEU3BECTHOTO METalla IO JABJIEHUIO BOAOPOA, BBIIEIMBIIETOCS B XOJE€ PEaKLHMHU MeTajlia ¢
kucinoToi. Onpenenenue coctaBa kapOoHaTa Mo 0ObEMy YIJIEKHCIOro ras3a, BbLAEIMBILErocs B
XO0JIe €ro peakuuu ¢ KucioToi. OmpeneneHue MOJIIPHOM MacChl HEM3BECTHOM OpPraHW4ecKOn
KHCJIOTHI IO 00bEeMY IIEJIOUH, OLIeIIeH Ha ee HeUTpaTH3alHIo.

2. DNEeKTpOHHOE CTPOEHUE aTOMa

BonoponomnonoOHpie aTOMbl M WOHBL. DJIEKTPOHHBIE YPOBHH JHEPTHH, BOJHOBBIC (YHKIIWH,
IIPOCTPAHCTBEHHOE pachpeiielieHne d3JEKTPOHHOM IJIOTHOCTH, pagualibHas U YIJjoBas
3aBUCUMOCTh BOJHOBBIX (pyHKIMHA. KBaHTOBBIE ymCIa 35IeKTpOHA. MHOTO3JIEKTPOHHBIE aTOMBI.
OnnonnekTpoHHoe mpubIMKeHne. D¢deKkTuBHbIE 3apsaasl. BomopomomnonobHbie opOuTay.
[Mpuntuner  3amonHEeHWs  opOuWTanei. [lmarpamMma dSHEpPreTMUEeCKMX YpOBHEW  aroma.



[lepuonuueckue CBOMCTBA JIEMEHTOB: aTOMHBbIE U MOHHBIE PAJMYChl, SHEPTUsS HOHM3ALUU U
CPOACTBO K AJIEKTPOHY, 3JIEKTPOOTPULIATENBHOCT 110 MalllIuKEHy.

[TpakTrueckast 4acTb: DIEKTPOHHOE CTpoeHHe aToMa. OKpallMBaHUE IJIAMEHM COEIMHEHUSIMU
aneMeHToB [A u IIA rpynmn, cnekTp u3iny4eHus aToMa, MEXaHU3M €ro BOSHUKHOBEHHS Ha [IpUMeEpe
aTOMOB WICJIOYHBIX METaJIOB. VI3MEHEHHE CBOMCTB aTOMOB 3JIEMEHTOB B IIEPUOJE U TPYIIIE.
M3MeHeHHe CBOMCTB MPOCTHIX BEILECTB B NEpUOJIE U IpymIe (Ha npumepe MetamioB IA rpynmsl
u 3 nepuona). M3meHeHue CBOWCTB THUAPOKCHIOB B Iepuoae (Ha HpUMepe T'MIPOKCUI0B
3JIEMEHTOB 3 mepuona) U rpymme. M3MeHeHne OKUCINTEeIbHO-BOCCTAHOBUTEIbHBIX CBOMCTB
3JIEMEHTOB B MEpHO/ie (Ha IPUMEpE COEMHEHUH 27IEMEHTOB 3 Iepruoia) U Ipynne. Y paBHUBaHUE
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMIA METOA0M 3JIEKTPOHHOI0 OaslaHca.

3. XumMmmnueckas CBsI3b, DJICKTPOHHOC 1 IIPOCTPAHCTBEHHOC CTPOCHUC MOJICKYII

OO0pa3zoBaHue XUMUYECKOH cBsI3u Mexay atomamu. KoBanenTtHast cBs3b. Banentnocts. IlpaBuio
okreta. CtpykTypel JIptouca. Pe3onHancHble CcTpykTypbl. (DOpManbHBIM 3aps] U CTCICHb
OKHUCJICHHS JJIEMEHTA B COCIMHEHUU. XapaKTEPUCTUKU XMMHYECKON CBS3H — IOPSANOK CBA3M,
JUIMHA, SHEPTHUsl, NOJAPHOCTh. ['eoMeTpust MoiieKya. Mozeilb OTTAIKMBAaHUS JIEKTPOHHBIX IIap
BAJICHTHBIX OpOUTANICll U ee orpaHuyeHHs. Teopusi THOPHIU3AIMH ¥ HAIPaBICHHOCTh CBS3EH.
DJEeKTPOHHBIE COCTOSIHUSL MOJEKYNIbl. MeToax MOJIEKYJISpHBIX opOuTaneil. DIeKTpoHHas
KoHpurypamnus mosekynsl. Meroq MO B npubmmkenuun JIKAO. KoppensimonHsie quarpaMMsl,
CBS3BIBAIOIIIME, HECBS3BIBAIOIME U PA3PHIXJIAIOLIME OpOUTANIN, MOPSAJOK CBSI3U. DJIEKTPOHHOE
CTpOEHHE JIBYXaTOMHBIX MoJieKyi. [loHstre o nmocrpoennn MO reteposiiepHbIX JABYXaTOMHBIX
MOJIEKYJI. MeXMOJIEKyIIIpHbIE B3aUMOJEHCTBUs. BomopoaHas cBA3b, €€ NMpUpPOAA, CBOMCTBA H
pOJIb B KUAKOCTAX, MOJIEKYJIIPHBIX KPUCTAJUIaX U MAaKpoMoOJIeKyJlax. Ban-nep-BaanbcoBa CBs3b,
Pa3JIMYHBIE BUBI JUIIOJIb-UIIOIBHBIX B3aUMOIECHCTBHIA.

[TpakTuyeckas yacth: TUIBI XMMUYECKOH CBSI3M, MEXaHU3Mbl 00Pa30BaHMs KOBAaJIEHTHON CBSI3U
(oOMeHHBIN, TOHOpHO-aKLenTOpHbIH). Dopmynsl JIblonca, TEOpUS OTTAIKUBAHUS 3JIEKTPOHHBIX
nap, BIMSHHE T€OMETPUM 4YacTUI[ Ha UX PEaKLUUOHHYI0 crnocoOHocTh. Bopopoanas cBsi3b,
MEXaHU3M ee o00pa3oBaHus, BIMSIHME Ha CBOICTBa BellecTBa (TemmepaTypa KUIEHHMS,
TEIIOEMKOCTb, BA3KOCTb). ['MapodunbHOCTS, ruipooOHOCTD. [JuciepcioHHOe B3aUMOIEHCTBHE
(cunpl Jlonnmona). Tumbl KpUCTANIMYECKUX pPEIIETOK, CBOMCTBA BEIIECTB C pa3IMYHBIMHU
KPUCTAITIMYECKUMHU pelIeTKaMU (TeMIepaTyphl IJIaBICHUs, paCTBOPUMOCTD). J[BHIKYILIME CHIIBI
IIPOLIECCOB PACTBOPEHUS BEIIECTB B MOJIAPHBIX M HEMIOJISIPHBIX PACTBOPUTEISX. DKCTPAKIIMSL.

4. OCHOBBI XUMUYECKOU TCPMOANHAMUKHU U KUHCTUKU, pABHOBECUC

Knaccudpukanusa xumuueckux peakiuil. CTeXHOMETPUYECKOE ONMUCAaHNE XUMUYECKOW peakluu.
OHepreruyeckasl KpuBasi 3JI€MEHTApHONW XuMudeckoi peakiuu. [Ipsimas m oOpaTHas peakuuu.
IlepBbIil 3aKOH TEPMOAMHAMUKHM M €0 NPUMEHEHHE K XUMHUYECKUM DPEaKIHsIM. ODHTaJIbIU.
TerioTa XMMHUYECKUX pEaKIMi NpU IMOCTOSHHOM OOBbEME M NpPU IOCTOSHHOM JaBJICHUU.
TepmoxuMmuueckne ypaBHeHHS peakiuid. 3akoH ['ecca. DHTanbmuu 00pa3oBaHUs, CrOpaHUA,
pacTBopeHMs. TepMOXMMHYECKHE IMKIbL. OHTpomnMs. BTOpoil 3akOH B NPUMEHEHUH K
XUMHUYECKHM TpoueccaM. OHepruss ['mb0ca, SHTaJIBMUNHBIA M SHTPONHMMHBIA  (QaKTOPBHI.
OO6patumMble peakiui. XMMUYECKOE pPaBHOBECHE — ONpezieNieHre U obmue cBoiictBa. KoHcranra
paBHOBeCHsI M €€ CBA3b C TepMoAuHaMuueckuMu ¢GyHkuusMu. [lpunnun Jle [Hatense.



TepmonuHaMuUecKre CIPaBOYHBIC JaHHBIE 00 WHIWBHIYAIBHBIX BEIIECTBAX W XUMHUUYECKHX
peakuusX.

XapakTepHble BpeMEHa XMMHUUYECKUX PEaKLUi. DHEpPreTH4eckuili 0apbep XMMHUUYECKON peaklnu.
Crioco6b1 akTuBanuu peareHToB. lloHsATHE O MexaHM3MEe XHMHUYEecKOW peakiun. CKOpOCTb
XUMHUYECKON peaklMM U €€ 3aBUCHUMOCTh OT Pa3JIMYHBIX (PaKTOpPOB. 3aKOH JEHCTBYIOIIMUX Macc.
Koncranta ckopoctu. YpaBHeHue AppeHuyca. JIMMUTHpYIOWIasi CTaausl CIOXHOW pPEaKIMH.
Karanus, ero pons B xumMuu. OCHOBHbIE MeXaHH3MBbI KaTaiau3a. OOIire CBONCTBA KaTaIU3aTOPOB.

IIpakTnueckas yactb: Kunermyeckoe ypaBHeHue. Ilopsmok peakuuu, NMOPSAOK IO BELIECTBY,
MOJIEKYJISIPHOCTh peakuuu. OmpeneneHue MopsaKka peakiuu 13 SKCIEPUMEHTAIbHBIX JIaHHBIX.
@akTophl, BIUAIOLIME HA CKOPOCTh XMMMUYECKOH peakuuu (KOHLEHTpalUs pearupyromnux
BEUIECTB, TEMIIEpaTypa, MPUCYTCTBHE KaTalau3aTopa, IUIOLAJb ITOBEPXHOCTU pPEarupyroIINX
BEIIECTB, Tpupoja pearupyromux BemiectB). IlpaBuno Bant-I'odda, onpenenenue
TEMIIEPaTypHOTo KO PUIIMEHTA U3 SKCIIEPUMEHTAIbHBIX JaHHBIX, YpaBHEHHE AppeHHyca.

XHUMHYECKOE paBHOBeCHE, KOHCTaHTa paBHoOBecHs. CrocoObl CMEIIEHUS XHUMHYECKOTO
paBHOBecHs (M3MEHEHHE KOHIICHTpAI[MM BEIIeCTB, M3MeHeHue TemmepaTypsl). [lpunnun Jle
Illatense, ero 000CHOBAaHUE.

5. PactBopbl. CriocoObl BeIpaXeHUsT KOHIIEHTPAIIUH, KOJUTUTaTHBHBIE CBOIICTBA PACTBOPOB

PactBopsl, ux knaccudukamus. CiocoObl BRIpaXKEHHsI COCTaBa pacTBOpa — MOJIbHAS U MaccoBast
JoNu, MoJisipHasi KoHueHTpauus. [lonsipHbie U HeNnospHbIE pacTBOpUTeNU. PacTBopuMoCTh U ee
3aBHCHUMOCTh OT TeMIleparypbl H JaBieHus. OTinuue CBOWCTB pPAacTBOPOB OT CBOWCTB
WHAUBUAYAIbHBIX  BemlecTB. KoIIUratuBHble CBOMCTBA pPAcTBOPOB  AJIEKTPOJIMTOB U
HeanekTponuToB. OcmoTuyeckoe naBineHue. 3akoH Payms. M3otonuueckuit ko3d@uimeHt.
[ToBbilieHHEe TemmepaTypbl KUIEHUS W TOHIMKEHHWE TEMIIEpaTypbl 3aMep3aHusi pacTBOPOB C
MO3UIUI KOJUTUTaTUBHBIX CBOMCTB.

[TpakTnueckass yactb: CrocoObl BbIpaXKEHMsSI KOHLIEHTPALlMM pPAcTBOPOB (MaccoBasl J0Jis
pPacTBOPEHHOTO  BEIIECTBA, MOJISIpHAs  KOHLIEHTpAlMs), MEpeBOJ MEeXAY eAUHHUIaAMU
KOHIIeHTpauuu. [ [purorosienune pacTBOPOB 3aJaHHON KOHIIEHTPALUH.

6. PacTBOpBI, 27eKTpOIUTUYECKAS] TUCCOLTUALIMS

ONEeKTPOIUTHYECKAs JUCCOLMALINS, DJIEKTPOIUTHI U HEAIEeKTpoauThl. CuilbHBIE clla0ble
anekTponuTel. CTeneHb JUCCOLMANMHM, KOHCTaHTa JAMccoluanuu. Jluccoumanus KUCIOT,
OCHOBaHUH U conell. BzaumoaeicTBue Mexay HOHaAMU B PaCTBOPE, NOHHBIE YPAaBHEHUS PEAKIIUM.
Casi3pIBaHNE HOHOB, HAIIPaBJICHNUE pEeaKLUil HOHHOTO OOMEHa.

HpaKTI/IquKaﬂ yacTh: CUJIbHBIC U Cl1a0bIe QJICKTPOJIUTHI. Peaknun noHHOTO O6M€Ha, ABUXKYIIUC
CHIJIbI peammﬁ HOHHOT0 OOMEHa. I/IH,Z[I/IKaTopBI.

7. KHCI0THO-OCHOBHEIC paBHOBECHSA B paCTBOpax

Kucnotel u ocHoBanus no Appenunycy. CuibHbIe U ciiabble KUCIOTHl U ocHOBaHMs. KOHCTaHThI
KHCJIOTHOCTH M OCHOBHOCTH. CTymeHuaTas Aauccouuanusi Ha npumepe (poc@OopHON KUCIOTHI.
KucnotHocts mo bpeHcreny, compsbKeHHbIE KHCIOTBI M OCHOBaHMsS. Bonxa kak kucinora u
OCHOBaHME. ABTOMOHM3aLMs BOJABI, MOH THApokcoHUA. pH pactBopoB. Pacuer pH pactBopos



cnabbIX KUCIOT U ocHOBaHUH. ['maponus coneit. Bydepusie pactBopbl. KuciaoTsl 1 ocHOBaHMS 11O
JIstoucy. IIpoussenenue pacTBOPUMOCTH.

[Ipaktuueckass vactb: [loHSTHE KHUCIOTHI M OCHOBAaHMS C TO3ULUNA Teopuil AppeHuyca u
bpencrena-Jloypu. KHUCIOTHO-OCHOBHOE paBHOBECHE, CONpsbKEHHas 1mapa. KoOHCTaHThI
KHCJIOTHOCTH M OCHOBHOCTH. [loTeHumomerpuueckoe uzmepenue pH, pacuer pH mis cunpHoOi
KHUCIIOTBI/CHJIBHOTO OCHOBaHUS, cl1ab0i KHUCIOThI/ciiaboro ocHoBauus. ['uaponus, onpeeneHue
KHCJIOTHOCTH CpeJibl B pacTBOpax coseil. bydepnsie pactBopsl, pacuetr pH OydepHbIX pacTBOpPOB.
Bnusaue pazbaBnenunss Ha pH OydepHbix pactBopoB. JleiicTBHe KHCIOT W Imenoded Ha pH
OydepHBIX pacTBOPOB.

8. OKUCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU

[loHsATHA OKHCIEHUS W BOCCTAHOBJICHMS. THUIHWYHBIE BOCCTAHOBUTEINW U OKHUCIIMTEIIH.
CocraBiieHHE YpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLIUNA: METO/bI 3JIEKTPOHHOTO U
3JIEKTPOHHO-HOHHOT'O Oananca. OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE ITOTEHLIUAJIBI.
CornpsiKeHHbIE OKHCIHUTENN M BOoccTaHoBUTeNU. YpaBHeHue Hepucera. Jluarpammel Jlatumepa.
Ce3p DJIC ¢ TEepMOAMHAMHYECKMMHU CBOMCTBAMHU. XHMHYECKHE MCTOYHUKH TOKA, HX
KJaccupukanus. DIEKTPOJIN3 PACTBOPOB U PACILIABOB.

[IpakTuueckass 4acTh: YpaBHHBAHUE OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI METOJI0M
AIEKTPOHHO-MOHHOTO Oananca. CTaHIAPTHBIN AEKTPOAHBIN MoTeHuuan. YpaBHenue HepHera.
Bnusnue pH cpenpl Ha OKUCIHUTEIBHYIO CIOCOOHOCTH M COCTaB IMPOIYKTOB OKHUCIUTEIBHO-
BOCCTAaHOBUTENBbHBIX peakiuu. MI3MeHeHHe OKUCIUTEIbHBIX CBOWCTB @30THON M CEPHON KUCTIOT B
3aBHCHUMOCTH OT KOHIICHTpAI[1H.

9. Xumus BOJIOPO/Ia U TAJIOTEHOB

[Tonoxenue BOAOpPOJa U I'aJIOTCHOB B HepHOﬂquCKOﬁ cucreMe. TUNHUYHBIE CBOMCTBA U CTEIICHU
OKHCIIeHHUs rajgoreHoB. OcoOeHHOCTh BOAOpOaA. H3o0To0mBI BOAOpPOMdA; TIOJIYYCHUC U CBOICTBA.
Hon THAPOKCOHMUA. FI/I,Z[pI/II[BI. HpOMBIH_UIeHHBIe u J'Ia60paTOpHLIe CITOCOOBI MOJIY4YCHHA BOAOPOJa
U TaJOreHOB. XHMHYECKHE H (I)I/ISI/ILICCKI/IC CBOIMCTBA TaJOT€HOB. FaJ’IOFeHOBOI[OpOI[BI.
BzaumogeiicTBUE TajIOT€HOB C BOJOM. KI/ICHOpOI[HBIC COCOAMHCHUSA TaJIOITCHOB. HOJ’Iy‘ICHI/Ie n
XUMHYSCKHE CBOMCTBA KHUCJIO0POJOCOACpKAIINUX COGI[I/IHGHI/Iﬁ raJJIOr€HOB.

[Tpaktuueckas dactb: [lomyueHue ramoreHoB (xjopa, Opoma, iona). OKHCIUTETBHBIE CBOMCTBA
raJIOTEHOB, CPABHEHNE OKUCIIUTENBHOM CIIOCOOHOCTH MPOCTHIX BEIIECTB-TAIOTeHOB. CpaBHEHHE
BOCCTAHOBUTENIBHONW  CMOCOOHOCTH  TaJOT€HUJ-MOHOB, HM3MEHEHHE BOCCTAHOBUTEIHHOU
CIIOCOOHOCTH TaJOreHUI-MOHOB B rpymnmne. KauecTBeHHbIE peakIMU TajJoreHHA-HOHOB.
Kucnoponconepkamme coeauHeHus ramoreHoB. CpaBHEHHE OKHUCIUTENbHBIX  CBOWCTB
KHCIIOPOJICO/IEPKAIIIUX COeIMHEHUH rajoreHoB B rpymme. CpaBHEHHUE OKHCIUTENBHBIX CBOHCTB
KHCTIOPOJICO/ICPKAIIIUX COSTUHEHHUH TaIOTeHOB C PA3HBIMHU CTENEHSIMU OKUCICHHs (Ha IpuMepe
XJIOpa), BIUSIHUE TEOMETPUU NOHA HA €r0 OKHCIUTENbHBIE CBONCTRA.

10. XuMug XxanabKOreHOB

O6H_[aﬂ XapaKTCPUCTHKA JJICMCHTOB 16 T'pyHIIbL HCpHOI{H‘-ICCKOﬁ CUCTCMBI JJICMCHTOB.
OTnnuuTelnbHEIE CBOWCTBA Kucjaopoga MU O30H. XHUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB.



XapKOTeHN B! — OTyYeHHE U XUMHUYECKHE CBOMcTBa. BomopogHble coeTMHEHNS XaIbKOTCHOB.
OKCI/I,Z[bI U KHUCJIOPOAHBLIC KHCIIOTBI CCPbl M CCJICHA. HOHY‘IGHI/IG U XHUMHUYECKHE CBOMCTBA
KHCIIOPOJOCOAEPIKAIINX COSTUHEHNUI cephl, celieHa u Teiurypa.  \[IpakTudeckas YacTh:
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ CBOIICTBA  IMEPOKCHAA  BOAOPOJAA.  AJUIOTPOIHbIE
MOIUGHUKAIIMA CEphl, MOJy4YeHHE IIacTU4eckoil cepel. [lomydenue u cBoiicTBa Cynb(huIOB
metasuioB. [lomydenue u cBoiicTBa okcuaa cepsl (IV). CBoiicTBa cepHOI KHUCIOTHI U CYIb(aToB.
KauecTBeHHBIE pEaKLIUU CEPOCOIEPHKALINX HOHOB.

11. Xumust nHUKTOreHoB U HeMeTa/u1oB 13 u 14 rpynn Ileproanueckoil cucTeMbl 3J1EMEHTOB

OO6m1as xapakTepuCcTHKa 3J1IeMeHTOB 15 rpynmsl [lepuoanueckoii cUCTeMbI 3JIeMEHTOB. TUITHYHbBIE
CTCTICHH OKHCIICHUS COCIUHEHHWH a3ora, ¢ocdopa, MbIIbIKA W CypbMBl. BoopoaHbie
COCTMHEHUS! MHUKTOT€HOB — CIOCOOBI MOJIYYEHHs] M XUMHUYeckue cBoicTBa. Conu aMMOHUS.
Oxcunpl 15 rpynnsl [lepuoandeckoi cucteMsl 351eMeHTOB. [lonydeHne u XuMru4uecKkue CBOMCTBA
KHCIIOPOJIHBIX KHCIOT a3oTa U (ocdopa, MbIIbIKAa U CYpbMbl. YTIEpO, KpeMHHH U Oop.
OcoOeHHOCTU CTPOCHUS, (PU3NYECKUX M XUMHUYECKUX CBOMCTB. OKCHABI yIiaepoja, YrojbHas
KucnoTa u kapboHatsl. OKCUABI KpeMHHUS U 60pa, CUITUKAThI, 0OpaTHI.

[TpakTrueckas yacts: "IlonydyeHue u cBolicTBa aMMuaka u coyieil aMmMoHusi. CpaBHEHHE CBOMCTB
HUTPUTOB M HHUTPATOB. TepMuueckoe pasiokeHue HutpaTtoB. CBoiicTBa (ocdopa u ero
KHCJIOPOJICOAepKaIX coeanHeHu. CBOWMCTBa HOPMAIBHBIX U KUCIBIX (pocdaTos.

[Tomryuenue u cBoiicTBa okcuna yriepoaa (IV). CoiicTBa HOpManbHBIX U KUCIBIX KapOOHATOB.
CBoiicTBa CUIIUKATOB.

12. Xumus MICJIOYHBIX HICJIOYHO3CMCIIbHBIX MCTAJJIOB U MCTAJUIOB I'NTaBHBIX MOATPYIIII

[TonoxxeHnue MeTamnoB B Hepnonnqecxoﬁ CHUCTEMEC DOJICMCHTOB. O6H_II/IC (I)I/BI/ILIGCKI/IC u
XMMHYECKHE CBOMCTBA METAJLUIOB TIJIaBHBIX NOATPYIIIL. HOJ’Iy‘ICHI/Ie U XHMHYECKHE CBOMCTBA
MICJIOYHBIX W MICIOYHO3CMCIIbHBIX MCTAJIJIOB. H_[eJ'IO‘H/I — XHMHUYeCKHe cBoiicTBa. OCHOBHBIC
CBOMCTBaA pP-MCTAJIIOB. OCOOEHHOCTH XMMUU aJTFOMUHHS: B3aUMOJECUCTBHUE C BO,HOfI, mejao4aMu 1
KHUCJI0TaMH1, BOCCTAaHOBHUTCIIbHBIC cBoOMCcTBa. XMMHUUYECKHE CBOMCTBA OJIOBA M CBHHIIA.

[TpakTrueckas yacth: BoccTaHoBUTEIbHBIE CBOMICTBA MPOCTHIX BEIIECTB aTIOMUHUS U IUHKA (Ha
IpUMepe peakiuil ¢ KUCI0TaMU U pacTBOpaMu 1enoydei). CBolcTBa ruApOKCUIOB AIFOMUHUS U
[IMHKA, UX aM()OTEPHOCTD.

13. XrMHUg KOMILJIEKCHBIX COEIUHEHUH

[Tonsitne komruiekcHoro coenuuenus. Koopaunanmonnas teopust Bepuepa. Tumsl nmeHTpasbHbIX
aTOMOB M JIMTaHAOB. ['€OMETpHYECKOE CTPOEHHE, KOOPJAMHALMOHHBIE 4YHUCIA W H30MEpHUs
KOMIUIEKCOB. Teopusi Kpuctauimueckoro mnosisi. CHeKTpbl, OKpacka M MAarHMTHBIE CBOMCTBA
KOMIUIEKCOB. Y CTOMYMBOCTh KOMIUIEKCOB B pacTBOpax. YCIIOBUS OOpa30BaHUS U pazpyLICHUS
KOMIIUIEKCHBIX coennHeHnii. KoncTaHTa HECTOMHOCTH KOMIIIEKCHBIX COETWHEHUH. THITMYHBIE
KOMILJIEKCHBIC COSTMHEHUS XpOMa, jKelie3a U KoOaJbTa.

HpaKTI/IquKaSI 4acCThb. HOJ’Iy‘-IeHI/IC U CBOMCTBAa KOMIIUIEKCHBIX COEIMHEHUM aJIIOMHMHMA, IITMHKA,
MCIIH, KCJIC3a U XpoMa.



14. Xumus nepexoIHbIX METAJIOB

[Tonoxenue d-metamioB B [lepuoandeckoii cucteme. DIeKTpOHHAS KOHPUTYpaLUs IEPEXOAHBIX
MeTaiioB. Tpu psiia mepexoAHblx MeTauioB. OCOOEHHOCTH METaIOB MEPBOIO MEPEXOIHOIO
psna. OCHOBHbIE XUMHUYECKHE CBOWMCTBA: B3aUMOJEHCTBUE C TallOT€HAMH, KHCIOPOIOM,
pacTBopeHHe B Kuciorax. Ilepexoanbie MeTaibl BTOPOro ¥ TPETHEro psiioB. TUIHMYHBIE CTEIIEHU
OKHCICHMsT M XuMHuueckue cBoicTtBa. OCOOEHHOCTH XUMMHM MOJIMOJIeHA: HW3MEHEHue
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX U KHUCIOTHO-OCHOBHBIX CBOMCTB NpPH M3MEHEHHM CTEIEHU
okucineHus. Xumus f-anementoB. Jlantanuabl u aktuHUAbl. OCHOBHBIE CBOWCTBA M CTENEHU
OKHCIICHMS.

[TpakTrueckas gacTb: "BoccTaHOBUTENBHBIE CBOMCTBA IIPOCTOro BellecTBa Meau. [lonydyenue u
cBorictBa okcuga meau (II). Tlomydyenue u cBoiictBa rugpokcuaa meau (II). Kommnexkchobie
coenuHenus menu (I). [lonyuyenue u cBoiicTBa okcuna meau (1).

CaoiicTBa mpocToro BemiecTBa kenesa. [lomydenne u cBoiicTtBa ruupokcuaa xenesa (II).
OKHCTUTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA coeannenuit xkenesa (I1). I[lomyuenue u cBoiicTBa
ruapokcuaa sxkenesa (III). OxkucnuTenbHO-BOCCTAHOBUTENBHBIE CBOMCTBA COCAMHEHHM jKene3a
(IIT). KauectBeHnubie peakiuu noHoB xene3a (I11) u (I11).

Koppo3us. ®axkTopsl, BIUSIOMIME HA CKOPOCTh KOppo3uu. CriocoObl 3alIUThl OT KOPPO3HUHU.

OO1ee npeacTaBieHUe O KOJUIOMIAHBIX CUCTEMaX, MOIydYeHue 30iel ruapokcua xenesa (I11I) u
ceppl. Oddexr Tunmans. Tunbsl KOMIOUIHBIX cUCTEM, (DaKTOpbl, OOyCIaBIMBAIOLIME HX
ycroitunBocTh. Koarynsauus 3omeit noa aeicTBUEM 3J1EKTPOIUTOB.

[Tonyuenue coemunenuit xpoma (II) u (VI) u3 coegunenuir xpoma (III). OxucnurensHo-
BOCCTAHOBUTEJIbHBIE CBONCTBAa COEOUHEHUI XpoMa B pAa3jIMYHBIX CTEMEHSX OKHUCIICHUS.
Awmodortepusle cBoiicTBa ruapokrcuaa xpoma (II0).



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

OCHOBBI OPraHM4YecKO XUMHUM

Heab AMCHUNIMHBI:

Kypc opranndeckoit Xumuu npenHazHaveH Uit OPMHUPOBAHUS Y CTYACHTOB, O0YJarOIIUXCs 110
HaIpaBJICHHUIO ((HpI/IKJIaI[HbIe MaTE€MaTuKa U (1)I/I3I/IKa» npeacCTaBJICHUA 00 OCHOBHBIX MMOHATUIX U
3aKOHax XWUMHHU, XHMHUUYCCKHUX PCAKIHAX U CBOMCTBAX OpraHU4Y€CKUX BCUICCTB. Kpr
MMpeaAcCTaBIACT c000lf OCHOBBI XHMHYECKOU T'paMOTHOCTH, IIOKa3bIlBaCT MECTO XWUMHH B
COBPEMEHHOM €CTECTBO3HAHUU, 0OCOOEHHOCTH XUMHYECKOr0 MOAX0/1a K M3Y4EHUIO OKPYKAIOIIEro
MHpa, 1a€T NPCACTABICHUC O METOAOJIOTMH U TOAX04aX XUMHHU K U3YUCHUIO XUMHUYCCKUX CBOMCTB
BEIIECTBA, AACT MOHSITh, YTO XUMUS, OYydr TECHO CBSI3aHHOHU ¢ PU3UKON 1 OMOIIOTHEH, SBIISIETCS
CaMOCTOATEJILHON HAyKOM.

Oco0eHHOCTh JAaHHOTO Kypca COCTOUT B TOM, YTO OH IMPENoJaeTcs BO BTOPOM CEMECTpe U
OCHOBBIBAETCS TOJILKO HAa TEX 3HAHUSIX, KOTOPBIC YYalHeCs IMOJYYWIHA MPH MPOXOXKICHUH B
MIEPBOM CEeMeCTpe Kypca 0011l U HeopraHuueckoi XuMun. Kypc cOCTOUT U3 JIeKIUi, CeMUHAPOB
1 1a00paTOpHBIX paboT. ITO 1aeT BO3MOXKHOCTH MOJHOLIEHHOTO OCBOCHUS YU€OHOUM MpOorpamMmbl
U aKTHUBHOT'O WCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHWM JUISI OCBOCHUS PU JajbHEHIIEM 00Yy4YeHUU
TaKUX JTUCHUILINH KaK XUMH4YecKas Gr3uKa, OMOXUMHUS U OMOPHU3HKA.

TeopeTudeckoe U MPAKTHUECKOE OCBOCHUSI OCHOBHBIX Pa3eiiOB OPTaHMYECKONH XHUMHHU C yYETOM
COBPEMEHHBIX TEHACHLUN Pa3BUTUS XUMUUYECKON HAYKH, YTO HEOOXOAUMO i OoJiee Tiy0oKoro
MOHMMaHHS BO3MOXKHOCTH XMMHYECKOTO IMOJIX0Aa K M3YYCHHIO OKPYXKAIOIIEro MHUpa, OOMIMX
3aKOHOMEPHOCTEN CTPOEHUS BEIIECTBA U €ro MPEBPAIIEHUI B IPUPOJIE.

3agauyu AUCHUILINHBI:

- 3HAaKOMCTBO C BHYTPEHHEH JIOTMKOIl OpraHMuecKkol XWUMHM Kak HaykKH; (OpMHpOBaHUE
Npe/CTaBICHUI O MEXaHM3MaX OPraHUYECKUX PEAKIINi;

- U3y4€HUE OCHOBHBIX KJIACCOB OPraHMYECKUX COEAMHEHMI; (POpMUPOBAaHUE IMpPEACTABICHUI O
CBSI3M PEaKLMOHHON CLIOCOOHOCTH OPraHUYECKUX MOJIEKYJI C UX CTPOECHUEM;

- U3YUYCHHC 3aKOHOMCpHOCTCI71 B3aHMOJCHCTBU Pa3JIMIHBIX OPTaHUYCCKUX BCUICCTB C 00BbEKTaMU
Oprxca}omeﬁ Cpeanbl, UX (I)I/ISI/IOJ'IOFI/I‘{CCKOFO n (I)apMaKO.HOFI/I‘-ICCKOFO I[eﬁCTBHH, OMOJIOTHYCCKOM
poJin, IpUMCHCHUS B HpaKTHqCCKOﬁ ACATCIIBHOCTH YCJIOBCKaA, (I)OpMPIpOBaHI/IC Hpe,[[CTaBJ'ICHI/II‘/’I 00
9KOJOTHYCCKHUX HpOGJ’IeMaX, CBA3AaHHBIX C NUCIIOJIb30BAHUEM OPraHUYCCKHUX BCIICCTB.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEHUsI 1O JUCIHUIJINHE (MOIYJII0)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YYArOIIHECS TOHKHBI

3HATb:



- OCHOBHBIE TIOHSITUSI OPTaHUYECKON XUMUU;

- OCHOBHBIE CBOMCTBA BAJKHEMIINX KJIACCOB OPraHUYECKUX COCIMHEHUN U UX PUMEHEHNUE;

- OCHOBHBIE MEXaHWU3Mbl OPTaHUYECKUX PEAKIIUH;

- OCHOBHBIE METO/Ibl XHMHUYECKOH U CIIEKTPAITBHON HICHTU(UKALMN OPTAaHUYECKUX BEIIECTB;

- OCHOBHBIE MPUEMBbI pabOThI B 1a00paTOpUN OPraHUYECKON XUMUU.

yMeTb:

- 1/1306pa>1<aTL CTPOCHUEC TUIIMYHBIX HpeHCTaBHTeHeﬁ KJIACCOB OPraHUYCCKUX CO@,Z[I/IHCHI/Iﬁ 10
Ha3BaHUIO W HA3bIBATb HX II0 CTPYKTYPHBIM (bOpMYJ'IaM Ha OCHOBC€ 3HAHUA IIPUHLOUIIOB
HOMCHKIJIATYpbl U U30MEPHU,

- BBLIEJSTH B MOJIEKYJIE PEaKLMOHHBIE LIEHTPBI, IPOTrHO3UPOBATh MOBEACHUE OPraHUYECKOTO
COCIMHEHUS B KOHKPETHBIX YCIOBHUSX, HCXOJS M3 €ro CTPYKTYpbl W 3HAHUA TUIUYHON
PEaKIIMOHHON CIIOCOOHOCTH (DYHKIIMOHAIBHBIX TPYTIIT;

- TMPOBOJIUTH MPOCTOM XHUMHUYECKUH OHKCIHEPUMEHT II0 CHHTE3Yy, BBIACICHUIO, OUYUCTKE H
XUMHUYECKON UICHTU(UKAIIUN BEIIECTBA;

- 0 OPMIISITH OTUETHI JIAOOPATOPHBIX PabOT.

BJIa/1eTh:

- METOJaMH ONPCACIICHUA BO3MOXHOCTU IMPOTCKAHHUA XHUMHUUYCCKHUX HpeBpaIIIeHI/Iﬁ OCHOBHBIX
KJIaCCOB OPraHUYCCKUX COGIII/IHGHI/If/'I B Pa3JIMYHLIX YCIIOBHUAX,

- criocobaMu 6e30MacHOro OOPAIIeHHUSI ¢ TOPIOYMMH U TOKCHYHBIMHU BEIECTBAMU;
- 1a0OpaTOPHBIM 000PYIOBAHUEM;

- MCTOJaMH NIPUTOTOBJICHUSA paCTBOPOB SaﬂaHHOﬁ KOHICHTPAIHH.

TeMbl U pa3jaeiibl Kypca:
1. Obuue nmpencTaBiIeHHs O CTPOSHUU U PEAKIIMOHHOM CTOCOOHOCTH OpTraHNYECKUX COSTMHEHUH.

[IpenMeTr ¥ 3agauM OpraHMYECKONM XHMMHUHU. YTIJIEPOJ M OpPraHMYECKHE BEIIECTBA B IPUPOJIE.
Kpatkuii 3kcKypc B CTpoeHHE 3JIEKTPOHHBIX 000JI0UeK aTOMa, Ha IpUMepe aToMa yriiepoaa. TUmsl
XUMHUYECKON CBS3M M CIIOCOObI UX rpaduyeckoro mpeacrapieHus. Konunenuus rudpuan3anum.
CnocoObl  HM300pa)K€HUs] MOJIEKYJ OpraHM4ecKUX COEIUHEHUH (CTpYKTypHBIE (HOPMYIIHI,
COKpallleHHbIe CTPYKTypHble (opmynbsl, ¢Gopmynsl Jlbionca, pe30HAHCHBIE CTPYKTYPHI).
CootHecenue rpaduyeckoil MOJENU ¢ PeaTbHOU CTPYKTYPOH («4epTOUKH U cTpenku»). [lonstue
(GYHKIIMOHAJIBHOU TPYIIIIbI, CBSA3b C XUMUYECKUMU CBOMCTBAMU, OCHOBHBIE KJIACCHI OPraHUYECKUX
coequHeHU (CBSA3b C (PYHKUMOHAIBHBIMHM TPYNIIAMHU, OCHOBHBbIE (YHKIIMOHAIbHBIE TPYIIIIHI).
B3aumornpeBpaiieHusi COeIMHEHUH C pPa3HbIMU (PYHKIHMOHAIbHBIMU rpynnamu. [IpuHummb
MOCTPOCHUS Ha3BaHUN OpPraHUYECKUX COEJIMHEHUHN, CHUCTEeMaTHYeCKHe U TpPUBHAJIbHBIE.
['omonorus. U3omepus (ckenerHas, nonoxenus ). [Ipocrpancrsennas uzomepus. Kondurypanus,
oTIM4YMe OT KOH(popMauuu. ACHUMMETPUYECKHH aTOM YIJepoja, ONTHYeCcKas aKTUBHOCTb.



OHaHTUOMEPBl U AuacTepeoMepnl. Pamemarsl. XupalbHOCTh. Pa3znuuHble TUMBI XUPaJTbHOCTH.
[Mpunnun R, S-nomenknarypsl. CoelMHEHHS C IBYMsI aCUMMETPUUYECKUMHU aTOMaMu yTiepoJa.
ITocTpoenue npoexkuui Pumiepa.

2. IIpenenbHble yraeBoaopoabl. ['omosnorus. U3omepsl, BUAbI H30MEpUU

[IpenenpHbIe yrieBoaopoabl — ankaHbl. CTpoeHHe MOHATHE 0 KOH(opManusax u KoHpopmepax
JIKaHOB. 3aCIOHEHHAsA, 3aTOPMOKEHHas, CKollleHHas: kKoHpopMmanyu. [IpoekunonHbie GopMyItbl
Heiomena. Koudopmamuu »sTtana, OyraHa, MX DHEPreTHYECKUE aMarpaMMmbl. XHMHYECKHE
CBOMCTBAa QJIKAaHOB: TaJIOTEHUPOBAHUE (XJIOPUpOBaHME, OPOMHUPOBaHHE) C OOpa30BaHUEM
raJlOTeHAJIKAaHOB. OJHEPreTHKa IIeMHBIX CBOOOAHOPAIMKAIBHBIX PEAKIHMA TaJOreHUPOBAHUS.
Hutposanue. OTHOCUTENBHAS CTAOMIBHOCTD PA3IMYHBIX AIKWIBHBIX PaJuKanoB. TepMUuecKuit
KPEKHHT aJIKaHOB.

Knaccudukanus MexaHM3MOB XHMHUYECKHUX peakiuil B opraHudyeckod xumuu. IloHatus
Hykineopun, anekrpodun. Krmaccudukaums XMMHUYECKMX — peakuuil 1o  pe3yibTary:
IPUCOEIUHEHUE, OTILICIUICHHE, 3aMellleHHe, eperpynnupoBKa, Kiaccuukanus Mo Xapaxkrepy
peareHTa W THUIy pa3pbiBa CBSA3H: T€TEPONUTHYECKHE (HYKICO(UIBbHBIE, JJEKTPOPHIbHBIC),
TOMOJIUTHYECKHE: (PaJUKaIbHBIC), MOJIEKYJISIPHBIC.. DHEPreTUIeCKUN TPOQHITH PEeaKIiH.

3. HenpenenbHble yrineBoaoposl (AJIKEHb M alKuHbI). ['eomerpuueckas usoMmepusi (IOHATHS
1uc-, TpaHe- u Z-, E- HoMeHkiatypsr)

[Tpupona nBoOKHOM CBSI3U B alKeHax. [ eoMeTprueckas H30Mepus - ONPEISIICHUS U TIOHSATHS [IUC-
, TpaHc- u Z-, E- HoMeHKkatypsl.

Karanutuueckoe ruapupoBaHuE alKeHOB. TepMoauHamMuuecKas CTaOMIBHOCTh AaJKEHOB Ha
OCHOBE TEIUIOT THIPUPOBAHUS.

OnexTpoduibHOe mNpHucoenuHeHne 1o JBoWHOW cBs3u(AdE). Mexanusm peakuuii, m- u o-
KOMILJIEKCBI, SHEPreTHYeCKU MpouiIh peakuuu, 6 poMoHueBbie HOHBI. [IpaBuino MapKkoBHUKOBA.
I'anorenupoBanue, rugporasoreHnposanue. I'uapartanus. ConpsykeHHOE MNPUCOEAUHEHHUE.
OxucneHue ankeHoB J0 OKCHUPaHOB M JAMOJIOB. O30HOIM3 QJIKEHOB, OKHUCIHUTEIBHOE U
BOCCTAHOBUTEIBHOE PACIICIUIEHUE 030HUIO0B. PauKallbHbIE pEaKIUU AJIKCHOB: IIPUCOEIUHEHNE
HBr no Xapamry. Kap6ensl. Peakuinu npucoeanHeHust KapOEHOB K aJIKEHaM.

ONEKTPOHHOE CTPOEHUE TPOWHON CBSI3U B aJKHWHAX. OJEKTPO(UIBLHOE NPUCOEIWHEHUE K
ankuHaMm. PeakiMoHHas CHOCOOHOCTh AJKMHOB. ['ajmoreHupoBaHue, TUAPOTraJoreHUpOBaHUE,
ruapatanus (Kyuepos). BocctanoBiieHne aaknHOB 10 1Uc- ¥ TpaHc-ankeHoB. C—H kucnotHoCTh
aleTWIeHa. ALETWICHHIbl HATPUS, MarHvs W MeIHW, MX IOJYy4EeHHE M HCIOJIb30BAHUE B
OpPraHMYECKOM CHHTE3E.

4. OyHKIMOHAIBHBIE IPOU3BOIHBIC C MPOCTOit cBsi3bi0 C-Hal.

["anoreHankaHbl, aTKEHUWITAIOTEHHU/IbI ¥ apUITaJIOTeHUIbl BakHeH e mpuMepsl. OcoOeHHOCTH
anekTpoHHOro crpoenus cBsizu C-Hal. Munyktussbiil s¢¢exr. (I'paduueckue npencraBieHus
nepeHoca EKTPOHHON MIOTHOCTH). OOIue METO/Ibl MOJyYeHHsI TaJIoTeHAKaHOB, -aJIKeHOB, -
QJIKUHOB.

HyxneodunbHoe 3aMelieHne y HachleHHOro aroma yriiepoja. [lonsTtue o Hyki1eohUuIbHOCTH,
Hykiaeodmibl. Knaccudukarus MexaHM3MOB peakinidi HykjieoGuibHOTro 3aMmernieHusi. OCHOBHBIE



xapakrepuctuku SN1 u SN2 peakumii. Peakiiuu SN2-Tuma. DHepreTHIecKuid mpouiib peakifuii.
Kuneruka, crepeoxumus, BanbneHoBckoe oOpamieHue. BiusiHue mpupoabl 3aMecTUTENs U
YXOMSIIEH TPYNIbL, MPUPOABl HYKICO(DHUILHOTO areHTa W pPacTBOPUTENS] HAa CKOpPOCTh SN2
peakuuii. Peaknum SN1-Tuma, 3aBUCMMOCTH OT NPUPOJBl pajuKala, YXOJSIIEW TPy,
pactBoputens. KapOokaTHOHBI, WX YCTOWYMBOCTb. Peakuuu >SIMMUHUPOBaHUS, O- U f-
sanmumuHupoBanue. Knaccudukanus mexannsmos snumuaupoBanus: E1, E2. TIpasuo 3aiinesa.
CuH- ¥ aHTU- 2JIMMMHHUpOBaHME. BiusHME NpUpPOABI OCHOBAHMWS U YXOJAILIEH TIpynnbl Ha
HampasjieHue snaumuHupoBaHus. Koskypennus mnpomeccoB E2 wm SN2, EI u SNI.
["ajtoreHnpon3BOIHbIE AIKEHOB.

5. OyHKIMOHAIBHBIE IMPOM3BOJHBIC 0OOJiee YeM C OJHOM KpaTHOW CBS3bIO.  AJIKQJIMCHBI.
Me3zomMepHbIit 3¢ ekt

1,2-, 1,3- nuensl. byraamen-1,3, ocoOEHHOCTH CTPOCHHS, COMPSHKEHUE BOMHBIX CBsI3EH.
["anorenupoBanue u ruaporajioreHupoBanue 1,3-aqueHos. 1,2- u 1,4- npucoeguHeHue.

JIneHOBbI CHHTE3 KaK MpUMEp NepuliuKiIndeckoi peakuuu. Peakuus Jlunsca-Anpaepa. Biusnue
CTPYKTYpHI JUeHa U TueHO(HIIa Ha PETHO- U CTEPEO-CEIEKTUBHOCTH Ipoliecca. Vcnonb30Banue
TUEHOBOTO CHUHTE3a B CHHTETUYECKUX IeNax. Tepmuueckue M (HOTOXMMHUECKHE PEaKIHH
3aMbIKaHUS U PACKPBITHUS LUKIIOB B IUE€HAX U MOJIMEHAX.

6. lluxnoankanbl. DHeprus HanpspkeHus. Konpopmanuu nukiorekcaHa

Knaccudukanusa anunuukioB. DHeprus HanpspkeHus. CTpoeHHe LUKIONpONaHa, IUKIo0yTaHa,
IUKJIONEHTaHa, IuKiIorekcana. Kondopmarmu nukiorekcana. AKCHaabHbIC M 9KBaTOPHAIbHBIC
cBs3u B KoH(opMmanuu "kpeciao" mukiaorekcaHa. KoHdopmanumy MOHO- M AW3aMelIEHHBIX
MPOM3BOJHBIX ITUKIOTeKCaHa M Oapbepbl KOH(POPMAIMOHHBIX IepexonoB. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB COCAMHEHUH C TPEXWICHHBIM ITUKJIOM.

7. ApoMatuyeckue yrieBOAOPOAbl. APOMAaTHYHOCTh. Peakiuu 3aMemeHus B apOMaTHYECKOM
pAany.

Crpoenne Oenzona. Popmyna Kekyne. Monekynspuele opOutanu Oenzona. Kpyr ®Ppocra.
Konuenmus apomarnyHocTy, 3Heprust pezoHanca. [Ipasuno Xrokkensa. ApomaTHuecKkrue KaTHOHbI
U aHuOHbl. KOHJEHCHpOBaHHBIE apOMATHYECKHE YIJIEBOAOPOAbI: HadTaduH, (eHaHTpeH,
aHTpalleH, a3yJeH U Jp. ['erepounxinyeckne apoMaTHuECKUE COCUHEHUS.

Peakuuu 3amenieHuss B apoMaTudeckoM psay. ODnekTtpoduibHoe 3amenienue Knaccudukanus
peakuuii apoMatuyeckoro 3JeKkTpoduibHOro 3amerieHus. [lpeacraBieHuss o MexaHHU3ME
peakuui, m- U o-KOMIUIeKcax. Pe3oHaHCHbIE CTPYKTYphl.DHEPreTUYeCKUuil Mpoduiab peaxiuu.
ApEHOHHEBBIE MOHBI B PEAKIHAX DIIEKTPOPWILHOTO 3aMelleHUs. BrusHue 3aMecTHTeNns Ha
CKOPOCTh M HaIlpaBJIEHUE AEKTPOPUIBHOTO 3aMELIEHMS, CBSI3b C PACIPEEICHUEM AIEKTPOHHON
wioTHOCTH. OpUEHTAHTHI TIEPBOTO U BTOPOTO pona. HutpoBanue G€H3011a, MEXaHU3M PEaKIIHH.
[Tony4yeHne mMoOMMHUTPOCOCTUHEHNH. ['aJoreHnpoBaHe, MEXaHU3M PEaKIUU TaJOTeHUPOBAHUS
apeHoB, kaTtanu3 kucioramu Jlpronca. CynbdupoBaHue, MEXaHU3M PEaKIWW, KHHETHUECKUN U
TEPMOIMHAMHYECKUI KOHTPOJIb B pEaKINK CyIb(pupoBaHus Ha npuMepe Hadraauaa. [lorsTre 00
UIICO-aTaKe ®  UIICO-3aMelIeHnU. AJIKWInpoBaHue apeHoB 1o  Dpuupento-Kpadrcey,
NOJHAKWIMPOBAHUE, MOOOYHBIE TMPOLECCHl - HW30MEpHU3alMsl AJKWIMPYIOIIEro areHTa u
KOHEYHBIX MPOAYKTOB. AuminpoBanue apeHos no ®punento-Kpadptcy. Anpnupyromune areHTsl.
MexaHu3M peaklMU. PerHoCeNeKTUBHOCTh auminpoBanus. @opMuiupoBanue no 'arrepmany-
Koxy 1 poicTBEeHHBIE pEaKIUH.



HykneodunbHoe apomarmueckoe 3amermieHue. OOmue MpeaCTaBICHUS O MeXaHU3Me
HYKJICO(bI/IJIBHOFO 3aMCIICHUA. Mexanuzm OTHICIVICHUA-ITPUCOCIUHCHU A Ha npumepe
IpeBpalieHuss TajoreHOeH300B B (EHOJABl M apoMaTW4yeckhue aMHUHBL. MeXaHu3M
npucoeuHeHus-ormervieHus. Komieke Melsenrelimepa.

Peakuuu ¢ paspyiiennem apomatudeckoil cucrteMbl. KaramuTuueckoe ruIpUpOBaHUE apeHOB,
BOCCTaHOBJICHHE apeHOoB 110 bepuy.

Peaknun He 3aTparuBaroliye apomaTtudeckyro cucremy. OKHUClIeHHE alKWIOEH30J0B 10
KapOOHOBBIX KHUCIIOT, albJErUJ0B U KETOHOB. OKHCICHHE KOHAEHCUPOBAHHBIX apOMAaTHYECKUX
YIJIEBOJOPOAOB. 3aMelIeHUE BOAOPO1a B OOKOBOMH LIENH aJIKHIOEH30JI0B Ha TajioreH. beH3mibHbIi
panuKat. AJUTMIIBHBINA pasinKai. AJUIMIbHOE TaloreHupoBanue. T-OpOuTaiy auTmIbHON CUCTEMBI.

8. MerTobl aHanu3a OpraHU4YCCKHUX COCJUHCHUM.

[IpencraBinenuss 0 (U3HKO-XMMHYCCKHX METOJAX aHalW3a OpPraHWYeCKHX COCAMHCHHU.
DNEKTPOHHBIC CIIEKTPHI MOTJIONMICHHS OpraHnYecKux coenuHeHuit B Y® obOmactu. OCHOBHOE U
AIIEKTPOHHO-BO30YKICHHBIE COCTOSIHUSI MOJEKYNI. Pa3pemieHHble W 3amperieHHbIE MePEeXO/Ibl.
Xpomooph! 1 ayKcoXpoMbl. CBS3b MOJI0KEHUS MAKCHMYMOB ITOTJIONIECHUS 1 HHTCHCUBHOCTEH CO
CTPOCHHUEM OPTAaHMYECKUX COCIUHEHUH.

OcnoBel Merona WK-cnektpockonuu - konebarenbHas crnekrpockonus B HMK-oGmactu.
[Tpoucxoxaenue konebarenbHbIX crnekTpoB. IlpaBuna otbopa B UK-cnekrpockonum.
VIHTEeHCUBHOCTh CHUTHAJIOB MOIJIOMICHUS. XapaKTepUCTUYECKHE 4YacTOThl (DYHKIMOHAIBHBIX
Ipynnn B OpPraHMYecKux  Mosiekynax. OOHapyKeHue COeIMHEHHM ¢  Pa3Iu4YHbIMU
(yHKIIMOHAJIBHBIMU TPYIIIAMU U CTPYKTYPHBIA aHAJIN3 OPraHUYECKUX COEIMHEHUHN C TOMOIIbIO
HK-cnexkrpockonuu.

[IpencraBnenuss o merone SAMP-cnexkTpockomnuu, OCHOBBI METO/NAa W OO0JACTH MPUMEHEHUS,
OpUMEHEHHE [UId aHalM3a OpraHuyYecKuX coeluHeHud. OOlue NPUHIMIBI  YCTPOHCTBA
COBPEMEHHBIX HMIYIbCHBIX crekTpoMeTpoB SMP. VYcnoBus HabmoneHus cnektpoB SMP
BBICOKOT'O pa3pelleHts B )KUIKOCTAX U I'a3ax M MpaBUia MOATOTOBKU 00Pa3loOB Ul U3MEPEHUH.
XVWMHYECKUE COBUTM U KOHCTAHTBHI CIIMH-CIIMHOBOTO B3amMojencTBus B crnekrpax 1H-SMP u
13C-SIMP oprannueckux coenuHeHui. CBsi3p 3TUX NApaMETPOB CO CTPOCHHUEM MOJIEKYII.
Omnpenenenue CTpyKTypbl OPraHUYECKUX COEMHEHN MeTooM SIMP.

9. COG,[[I/IHGHI/ISI CO CBA3BIO YIIICPOA-METAILII (MeTaJ'IJ'IOOpFaHI/ILIeCKI/IC COGI[I/IHCHI/IH)

Jlutuii- 1 MarHUMOPraHUYECKUE COECIUHEHHUs, JICKTPOHHOE CTPOCHHUE CBSA3H YIVIEPOA-METAILI.
[TosryueHune B3auMOIEHCTBUEM METAJlIA C AKUITAJIOTEHUAAMH, lepeMeTamupoBanue. CTpoeHne
peakTuBOB ['puHbspa B pactBope. PaBHoBecue lllnenka. Peakuuum c yriesomopomamu (C-H
kucinotramu). lcnonp3oBaHue /HUTHUI- M MarHUHOpraHMYECKHWE COEMHEHUS B CHHTE3€
YIJI€BOIOPOAOB, CIHUPTOB, albJETUIOB, KETOHOB, KapOOHOBBIX KHUCIOT. [[MaNKHIKyIpaThbl, UX
CUHTETHYECKOE MCIIOIb30BAHKE.

10. ®yHKIHMOHATIBHBIE TPOU3BOAHBIE € POCTOH cBsA3bI0 C-O. CrupThl ¥ poCcThie 3PUpHI

OIIHOE[TOMHBIC CIIUPTBI, THOJIBI. CBolicTBa CIIMPTOB, BOJAOpPOAHAs CBA3b. BaMCI_I_ICHI/IC
I‘H,Z[pOKCPIJ'IBHOﬁ Tpymnmbl B CHHUPTAX Ha TaJIOTCH (HOI( JeicTBHEM raJilorcHoOBOJ0pOaOB,



rajioreHu10B pocdopa, XJ0pucToro TnoHuna). Jleruaparanus cnuptoB. OKUCIEHNE TEPBUYHBIX
CIHMPTOB 0 albACTHIOB U KapOOHOBBIX KHCIOT, BTOPUYHBIX CHHPTOB J0 KETOHOB. PeareHTHI
OKHCIICHHSI Ha OCHOBE XPOMOBOTO aHTHJpHUJA U JBYOKHCH Mapranina. /[ByXaTOMHbIE CIHPTHI.
OTUIEHTTUKONG U TimiepuH. [InnakonnHoBas neperpynmnupoBka. I[Ipoctsie 3¢upsl. CBoiicTBa
OpOCThIX 3(UPOB: 00pa3oBaHME OKCOHUEBBIX COJIEH, PACIICIUICHHWE KHUCIOTaMH, 0Opa3oBaHue
rugponepokcunoB.  Okcupanbl.  PackpeiTHE  OKCHpPAHOBOTO  IMKJIA IMOJA  JACHCTBHEM
ANEKTPOMMIBHBIX M HYKJICO(DUIbHBIX areHToB. Llukmndeckue mpocteie 3puphl, KpayH-3(UpBHL.
OcHonbl. Denonbl kak OH-KHUCIOTHI, BIUSHUE 3aMECTHTENCH Ha KHUCIOTHOCTH (DEHOJIOB.
KymonbHbIii mpornece. Peakiym 351eKTpouIbHOTO 3aMEeIICHUsT B ApOMAaTHIECKOM A1pe (PEHOJIOB:
rajJloreHupoBaHue  (MexaHu3M), CylIb(QHUpOBaHWE, HHUTPOBAHUE, HUTPO3UPOBAHHE U
ankunupoBanue. KapOokcunupoBanue (EHONATOB —INENOYHBIX MerauioB 1o Komsoe.
®dopmunupoBanue perosoB o Peiimepy-Tumany, u Bunscmaiiepy. IleperpynmupoBka ®puca.
[TeperpynmupoBka auuiaoBeix 3¢upoB ¢enonon (Knaiizen). Okucnenue dhenonos. [lonsarue o6
aApOKCUJIBHBIX pajiKaiax.

11. ®yHKuMOHANBHBIE TPOU3BOJHBIE C OAHOU KpaTHOM CBA3BI0 C=0O. AJbIETrHU/ibl U KETOHBI.

DIIEKTPOHHOE CTPOCHHE KapOOHWIBHOW TPYIIIIBI, €€ MOJISIPHOCTD U MOJISIpU3yeMoCTh. BaxkHeiime
anpAeTUbl U KeTOHbI. Dopmanibieruy, aueTanbAeTh]l, aleTOH, apOMAaTUYECKUE aJIbICTUIbl U
KeToHbI. [IpeacraBieHusi 0 MexaHW3Me HYKJICO(DWIBHOTO NPUCOCIMHEHUS MO KapOOHHIHLHON
rpynme. KucnotHsiii 1 ocHOBHOH Karanus. lIprcoenuuenne Bosibl, CHUPTOB, THOJIOB. ALlETANIA U
nosyaineraid, AuoKconaHbl. [lomyuenue OUCYNbOUTHBIX MPOU3BOAHBIX M ITUAHTUIPUHOB.
BzaumopeiictBue anbaeruioB U KeToHoB ¢ wiugamu ¢docdopa (Buttur). BzaumoneiictBue
aNbJIETU/IOB U KETOHOB C a30TUCTHIMHU OCHOBaHHUSAMH. OKCHUMBI, TUAPA30HBI, (EHIITHAPAZOHBL
Ocnosanus [udda, yporponun. [leperpynnuposka bekmana. Peakiium ainpaeruioB 1 KETOHOB ©
METaJUIOOPraHUYeCKUMH coeluHeHusIMU. KeTo-eHonbpHas Tayromepus. EHonM3anus anpaeruioB
U KETOHOB B pEAKIUSAX TaJOreHUpOBaHHs. BiusHHEe CTPYKTYpHBIX (AKTOPOB U MPHUPOIbI
pacTBOPUTEIIA HA MOJIOKEHUE KETO-€HOJIBHOTO PABHOBECHS U 3aBUCUMOCTD €0 OT COOTHOILIEHUS
CH- u OH-kucnotHocTH KeToHa M eHoja. J[BoicTBEHHasl peaklMOHHAsl CIIOCOOHOCTb €HOJIAT-
MOHOB. AJBJIOJIBHO-KPOTOHOBAasl KOHICHCALUS albJAETUAOB U KETOHOB B KHCIIOM M IIEIOYHON
cpelie, MEXaHu3M peakuuu. beH3onHoBas KoHJeHcanys. AMUHOMETUIMPOBAHUE AJIBJIETHIOB U
KETOHOB, peakinsg MaHHHXaA.

Peakuuu BoccTaHOBNIEHUS KapOOHUIIBHBIX COeIMHEHNI. BoccTaHOBIeHNE albAeTHA0B U KETOHOB
JI0 CIIUPTOB, peareHThl BOCCTAHOBJIEHUS; BOCCTAHOBJIEHME KapOOHMIbHOW rpymnmnsl g0 CH2-
rpynnsl; peakuuun Kuxhaepa-Bonbdpa u  Kiemencena. BoccraHoBuTenbHas JuMepH3alius
aNbJETUIOB U KETOHOB. OKHCIEHHE aJIbJIETHJIOB, PEarceHTbl OKHUCIEHHS. BocTraHoBUTENBHOE
aMHHHMpOBaHUE KapOOHWIBbHBIX cOelMHeHUH. B3aumoneiicTBue anbAerujioB M KETOHOB C
dopmuarom ammonus (peakuus Jlelikapra). JlucnpomopuuOHHpOBaHUE aJbAETHIIOB IO
Kannunapo.

12. ®OyHKIMOHATIBHBIE COCIWHEHUSI C KapOOKCWIbHOW rpynmoi. KapOoHOBBIE KHCIOTHI.
[TpousBoHBIE KAPOOHOBBIX KUCIOT — FAJIOT€HAHTHIPHUIBI, CIIOKHBIE d(UPBI

OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS KapOOKCWIBHOW Trpynmbl. BriusHue 3amectuteneil B
OpPraHMYecKOM pajJiuKajie Ha KUCIOTHOCTh KapOOHOBBIX KHCIOT. ['aloreHupoBaHue KHCIOT IO
['enmo-®onbrapay-3enunckomy. [luponuruyeckas keronuszanus, peakuun Komnsoe, boponuna-
XyHCOUKKEpA.



[IponBomHBIE KapOOHOBBIX KHUCIOT. [ amoreHaHruapuabl. CBOKMCTBA: B3aMMOJICHCTBHE C
HyKICOQWIbHBIMU  peareHTamu  (BOAa,  CHOUPTHI,  aMMHaK,  aMUHBI,  THAPa3uH,
MeTaJUI0OpraHuyeckue coeauHenus). BoccraHoBnenue mno Po3eHMyHIy M KOMIUIEKCHBIMU
THAPUAAMH METAIIOB. B3amMopeiicTBue ama3oMeTaHa C TajJOreHaHTHUAPUIAMHU KapOOHOBBIX
KUCIIOT (peakuusi Apuara-Diicrepra). AHrUApuabl. Peakuuu aHruapuaoB kucioT. Kerewsi,
cBoiicTBa. CliokHBIE PUPHI, peaKkuus dTepUPHUKAIUUA. Peakuu CI0XHBIX 3(PHPOB: THAPOIH3
(MexaHU3M KHCIOTHOTO M OCHOBHOTO KaTalli3a), aMMOHOIM3, TepedTepudurarms.
CrnoxnoadupHas konneHcanus (Kisiizena), B3auMoielicTBUE ¢ MarHUN- U IMTUHOPTaHUYECKUMU
COCTMHEHUSIMU, BOCCTAHOBJICHUE CJIOKHBIX 3(PHUPOB O CHUPTOB U AIBJETUIOB KOMIUICKCHBIMU
TUAPUIaMHU METAJIOB, BOcCTaHOBIeHUE 110 byBo-bnany, ammionHnoBas konjeHcanus. Peakuus
MOJTyYEHUsSI CIOXKHBIX 3(UPOB C ydacThem amasomeraHa. CrokHbie 3(QHPB MHOTOATOMHBIX
cnupToB. JKUpBL, TUIUJIBL., TPUTIULEPHUIBL, hochomunuabl. AMUIBL. ['Uaponau3, BoccTaHOBIIEHUE
J0 aMMHOB, Jerujapatauus amMugoB. [loHATHE O CEKCTETHBIX NEpErpynmnupoBKax.
[TeperpynmupoBku ['odpmana, Kypumyca. Hutpunbl. ['maponns3, aMMOHOJIM3, BOCCTaHOBJICHUE
KOMIUIEKCHBIMM ~ THAPUJAMH METAUIOB 1O AaMHMHOB, B3aUMOJEHCTBHE C MArHUW- H
JUTUHOPraHUYECKUMH COoeAMHEHUsIMU. JIByxocHOBHbIEe KucnOThl. lllaBeneBasi, masioHOBas,
SHTapHasi KUCIOTHL. JlMdTHioKcanaT B cinoxHOd(UpHOU KoHAeHcanud. CHUHTE3bl ¢ MAJIOHOBBIM
a¢upom, peakiusi Muxasisi, KOHIEHCAIINU C aJlbJeTuIaMu U KeToHamHu (peakiust Kuésenarens).

13. Azorcoaepikaniue coenuHeHus. HuTpoankaHbl, aMHHBI, JUA30COCTUHCHHS

Hutpoankanel. OnextpoHHoe crpoeHue NO2 - rpynnel. KucnotHocts u  Tayromepus
HUTpoanKkaHOB. KoHaeHcamust ¢  KapOOHWIBHBIMH  COEAMHEHUSMH. BoccraHoBieHme
HUTPOCOEIUHEHUI B aMUHBI.

AMUHBI. AMHMHBI KaK OCHOBaHMs. AJKWIMPOBAaHHWE M alMIUPOBaHWE aMHUHOB. 3alUTa
aMUHOTpYyNnbl. Pa3noxkeHWe THUIPOKCHAOB TETPAAJKWIAMMOHUSA  (3MUMHUHHMPOBAHUE TIO
I'odpmany).

Apomarnyeckue amMuHbl. BoccTaHOBIEHHE apoMaTHMYECKUX HUTPOCOECIUHEHUH B KUCIOW U
nienoyHol  cpene.. bensuauHoBas meperpynmnupoBka. CpaBHEHHME OCHOBHBIX CBOMCTB
anu@aTuyecKux U apoMaTHYEeCKHMX aMHUHOB. BiusHue Ha OCHOBHOCTh aMHUHOB 3aMECTUTENIEH B
apomatudyeckoM sape. Peakuumm 2neKTpouIBHOrO 3aMelleHuss B OCGH30JIBHOM  sipe
apoMaTH4eCKNX aMUHOB. OKHCIIEHUE U FaJIOTEHHPOBAHUE AMUHOB.

JunazocoequHenns. ApoMaTHYECKUE IMA30COEANHEHN. Peakuy qua3oTHpOBaHMs NEPBUYHBIX
apoMaTHYECKMX aMUHOB. MexaHM3M, Ipupoja HUTpo3upyromero areHta. CTpoeHue u
YCTOMYMBOCTb COJEW AMAa30HMs. Peakuuum IMa30COEIMHEHUN C BBIICICHHEM a30Ta: 3aMEHa
JIAA30TPYNIBl  HAa THUIAPOKCWII-, TaJOreH-, IMaHO-, HUTPOrpymnmy u BoAopoA. Peakuumn
JIMa30COeIUHEHNI 0€3 BBIAETICHHS a30Ta: BOCCTAHOBIICHHE 10 apWITHIPA3MHOB, a30COYETAHUE.
A3ocodeTaHue Kak peakUus 3JIEKTPOQMIBHOIO 3aMelleHHs. A30- U IUa30COCTaBIAIOIINE,
YCIIOBUSL COYETaHUS C aMUHaMU U (eHosaMu. A30KpacuTeNd, IBETHOCTb Aa30KPaCUTHUIICH.
Anudarnyeckue AMA30COECAMHEHUS. DJEKTPOHHOE CTPOECHUE JAMAa30METaHa, €ro peakiuu ¢
Kap6OHOBBIMI/I KHCJIOTaMH, THAa30METaH KaK HCTOYHHK Kap6eHa.



14. Terepouuknuyeckue coeAuHeHHs. [IATUWICHHBIE W MIECTUYIECHHBIE APOMATHUYECKHE
FeTepOHI/IKHBI C OIHUM FepeToaTOMOM.

ONEKTPOHHOE CTPOEHUE TIETEPOLUKINYECKMX MATH- M LIECTUWIEHHBIX apOMaTHYECKHX
coeauHeHu (muppodi, ¢pypan, THO(EH, UHIOM, a30JIbl, TUPUANH, XUHOJIKH).

[IsaTHYIeHHBIC APOMATHYECKUE TETEPOIMKIIBI C OJTHUM T'eTepOaToMOM(TETEPOIMKIONICHTAIUCHBI ).
®ypan, tHODEH, TUPPOIL(DIEKTPOHOM3OBITOUHBIE). AnuaoGoOHOCTs (ypaHa W MHppoOIIA.
Peakiun  35eKTpOQWIBHOTO 3aMElIeHHs] B IMATHWICHHBIX apOMaTHYECKHX TIeTepPOLUKIIax
(aHasorwsi ¢ PEAKIMOHOCIOCOOHOCTHIO  O€H30Ja):  HUTPOBAaHHWE,  CYyIb(UpPOBaHUE,
raJloreHupoBanue, QGopMUWIHpOBaHWE, arumpoBanue. OpueHTaus  AICKTPOGUIHLHOTO
3ameneHus. Mamoin. Peakuuu 351eKTporIIbHOTO 3aMEIIeHUs B TUPPOJIEHOM KOJIBIE HHJIOJIA.

[lecTuuiieHHBIC APOMATUYECKUE TETEPOIMKIIBI C OAHUM TeTepoaToMoM. [TupuanH U XWHOIMH,
AJIEKTPOHHOE CTPOCHUE, CPaBHEHUE C TeTepouuKIoneHTaqueHaMu. OCHOBHOCTh MHPHINHA.
Peakiuy nupuanaa ¢ ankwiranoreHunamu. OKUCICHHE W BOCCTAHOBJICHUE MUpHUIUHA. Peakiun
MEeKTPOQUIBHOTO 3aMEIICHUS B MUPUIUHE M XHHOJIMHE: HUTPOBAHHE, CYJIb(OUPOBAHHE,
rajiorenupoBanre. N-OKcuUIpl MHUPUAMHA U XUHOJIMHA M UX MHCIOJB30BAHME B PEaKIUU
HUTpoBaHus. HykieopuibHOE 3aMelIeHHe aTOMOB BOJIOPO/Ia B TUPUIMHE B PEAKIUIX C aMUIOM
HaTpus (UnunbabuH) 1 GeHUIITUTHEM.

15. TlonndyHKIHOHATBHBIE, B TOM YKCIE MPUPOAHBIE (OMOIOTUYECKU BAXKHbBIE) COSTUHEHUS.

['napokco- ¥ OKCO- KUCIIOTHI, BXKHEHIINE PUMEPHI, 0- - HOMEHKJIaTypa. ALIeTOYKCYCHbIH 3hup
U ero wucnoinb3oBaHue B cuHTe3e. Kero-eHonbHas TayTomepuss 3(GUpPOB [-KETOKUCIOT,
aMOUJIEHTHBIA XapakTep eHoyAT-uoHa. KonpeHcauus Jl[MKMaHa Kak BapuaHT KOHJEHCAlUu
Knsitzena. AuunonHoBass KoHAeHcausl 3(QUPOB TUKapOOHOBBIX KHCJIOT B CHHTE3€ CPEIHUX U
MaKpOLMKIIOB. 0- - HenaceimeHHsie kucinotsl. @ymapoBas 1 MajleMHOBasi KUCIIOTHI, UX 3(QUpBHI,
MaJICMHOBBIM aHTHIPU, UCIIOJIB30BaHUE B OPIraHUYECKOM CHHTE3E.

AmuHOkHCH0THL. CTpoeHHEe U CBOMCTBA aMUHOKHCIIOT. 0.-aMUHOKUCIIOTHI, 3-aMUHOKUCIOTHI (-
QJaHUH, acraparuH). BaxHeiline aMHUHOKHUCIOTBI, CTEPEOXUMHMsI aMHHOKucior, D- L-
HoMeHKJarypa. Cunte3 amuHokuciaoT ["'abpuens, Lltpekep. Paznenenue panemuueckux cmecei
amuHokucnoT. [lentunel n 6enku. Ilentuanas csa3p. [Ipumeps! au- u Tpu- nentuaoB. CUHTE3
nentuoB. CTpyKkTypa OenKoB.

VYrneBogsl. Knaccudukanus u HOMEHKIIATypa YriieBOJOB. MOHOCaXapHuIbl M TOJHCAXapUIbL.
Bugsr MoHOCaxapumoB: TpPHO3BI, TETPO3bI, TEHTO3bI, TEKCO3bl (ATBAO3BI M  KETO3BI).
[IpocTpaHCcTBEHHOE CTPOSHHE MOHOCAXapHIOB, MPUMEpP TIIHIEPUHOBOTO aibjaeruna. L- u D-
yraeBoabl. @opmynsl Oumepa u Xeyopca. I'mokonupanossl U ratokopypanos3sl. Konpuato-
IeMHass TayToMepusi MoHocaxapuaoB. [IpeBpaieHue anbio3 B 2-KETO3BI (MyTapoTarus).
Baxwneiimue peaknun MoHOcaxapuaoB. CHHTE3 MPOCTHIX M CIOXHBIX A(PHUPOB MOHOCAXaPHIIOB.
OxuciieHue anpao3 J0 AITBJOHOBBIX KUCIOT. OKHCIUTEIBHOE paclieIyieHue. Y IMHEHHE W
yKOpoueHue yriaeBoaHou memu. Jlucaxapuasl (OMO3bI): MalbTO3a, IEUI00MO03a, JAKTO3a,
caxaposa. o-H, B-aucaxapuabl. OCOOCHHOCTH CTPOCHUS PUPOIHBIX TOJIHCAXapPHUIOB Ha TIpUMepe
LEJUTIOJIO3BI U Kpaxmara.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

OCHOBBI POCCHIICKOM IOCY1aPpCTBEHHOCTH

Heab AMCHUNIMHBI:

®opMHpoBaHUE Yy OOYYAIOIIUXCS CHUCTEMbl 3HAHHWM, HABBIKOB W KOMIIETCHIMM, a TaKke
LIEHHOCTEH, NpaBUJ U HOPM IIOBEJIEHUS, CBSA3AHHBIX C OCO3HAHMEM IPUHAIIEKHOCTH K
poccuiickoMy  OOILECTBY, pa3BUTHEM YyBCTBAa MAaTPUOTU3MA U  TIPAXKIAAHCTBEHHOCTH,
(OpMHUPOBAHUEM JYyXOBHO-HPABCTBEHHOI'O U KYJIBTYPHOI'O (pyHIaMEHTa pa3BUTOM U LEIbHOUN
JMYHOCTH, OCO3HAIOLIEH O0COOEHHOCTH HcTOpuyeckoro mnyrtu Poccuiickoro rocynapcersa,
CaMOOBITHOCTD €T0 MOJIMTHYECKOW OpPraHU3aluy U COTPSDKEHUE JIMYHOTO IOCTOMHCTBA U ycIiexa
C OOIIECTBEHHBIM IPOTPECCOM U IMOTUTHUECKON CTA0MIBHOCTBIO CBOCH PO THHBL.

3agauyd AUCHUILINHBI:

- IPEACTAaBUTh UCTOPUIO Poccuu B €€ HenpepbIBHOM MBWIN3ALMOHHOM U3MEPEHHUH, OTPA3UTh €€
Han0oJiee 3HaYMMbIe OCOOCHHOCTH, IPUHLIUIIBI U AKTyallbHbI€ OPUEHTHUPBI;

- PacKpbITb LIEHHOCTHO-IIOBEJACHYECKOE COAECP)KAHUE YYBCTBA TI'PAKIAHCTBEHHOCTH U
MaTPUOTH3Ma, HEOTJICTUMOTO OT PA3BUTOTO KPUTHUYECKOTO MBIILICHUS, CBOOOJHOIO Pa3BUTHS
JUYHOCTH M CIIOCOOHOCTH HE3aBHCUMOTO CYXKICHHS 00 aKTyalbHOM IOJIUTUKO-KYIbTYPHOM
KOHTEKCTE;

- paccMOTpeTh (pyHIaMEHTadbHbIE OCTHIKEHHS, H300pETEeHHUs, OTKPBHITUS U CBEPIICHHUS,
CBSI3AHHBIE C PA3BUTHEM PYCCKOM 3€MJIM M POCCHUUMCKOM UMBWIM3ALMH, MPEACTaBUTh HX B
AKTyaJIbHOM M 3HAUYMMOW IIEPCIIEKTHUBE, BOCIMUTBHIBAIOIIEH B TIpPaXJIaHUHE TOPAOCTb U
COIIPUYACTHOCTb CBOEH KYJIbTYPE U CBOEMY HAPOAY;

- IPEACTABUTH KJIFOUYEBBIE CMBICIIBI, STUYECKUE U MUPOBO33PEHYECKUE JOKTPUHBI, CIIOKHUBIINECS
BHYTPM  pPOCCHUMCKOM  IUMBHIM3AaUMUM WU OTpaxalliue €€  MHOTOHAI[MOHAJIbHBIN,
MHOTOKOH(ECCHOHAIbHBIN U COIMIAPHBIN (OOIIMHHBIN) XapaKkTep;

- PacCMOTpPETh OCOOCHHOCTH COBPEMEHHOM TTOMTHIECKOW OPTaHU3aIlii POCCHICKOTO 00IIIeCTBa,
Kay3aJIbHYIO0 TIPUPOY M CHEIU(PUKY €ro aKTyalbHO TpaHCHOpPMAIUH, IICHHOCTHOE O0ecTieueHue
TPAAULIMOHHBIX  WHCTUTYIIMOHANBHBIX  pEHIEHMH ¥ 0COoOyl  TOJHBapUaHTHOCTh
B3aMMOOTHOIICHHI POCCUHCKOTO TOCyapcTBa U o0IIecTBa B (peiepaTuBHOM U3MEPEHHH,

- HCCIeZI0BaTh HanboJiee BEpOSITHBIE BHEIIHWE U BHYTPEHHHUE BBI3OBBI, CTOSILIUE TEepesa JTUIOM
POCCHICKON IMBMIIM3AlMU U €€ TOCYAApCTBEHHOCTHIO B HACTOSIIMNA MOMEHT, O0O3HAYHMThH
KIIFOUYEBBIE CLIEHAPUU €€ TIePCIIEKTUBHOTO Pa3BUTHS;

- 0003HauuTh (yHAAMEHTaJIbHbIE LEHHOCTHbIE TMPUHLUIB (KOHCTaHTBI) POCCHICKOM
UBWIN3AaIUN (€IUHCTBO MHOrooOpasus, CyBEpPEHUTET (Cuila M JIOBEpHUE), COoIlacue u



COTPYAHUYECTBO, JIIOOOBb M OTBETCTBEHHOCTb, CO3UIAHUE U PA3BUTHE), & TaKKE CBSI3aHHBIC
MEXIy COOOW IIEHHOCTHBIE OPUEHTUPBI POCCUHCKOTO LMBUIM3ALIMOHHOTO Pa3BUTHS (TaKue Kak
CTa0MJIBbHOCTh, MUCCHS1, OTBETCTBEHHOCTb U CIIPABE/IJIMBOCTB).

ITepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs M0 JUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIUECs T0JIKHbBI
3HATh:

— (byHI[aMCHTaJ'IBHBIe HECHHOCTHBIC ITPHWHIMIIBI pOCCHﬁCKOfI OUBHIIM3allN (TaKI/Ie Kak
MHOFOO6pa3I/I€, CYBEPCHHOCTB, COIJlaCu€, OOBCPUE H COSI/I,Z[aHI/Ie), a TaKXC ICPCICKTHBHBIC
HEHHOCTHBIC OPUCHTHUPBIL pOCCHfICKOFO OHUBUJIN3AIIHOHHOT'O PA3BUTHUA (TaKI/Ie KaK CTa6I/IJ'IBHOCTB,
MHCCHsA, OTBETCTBEHHOCTD U CIIPABEAJINBOCTD,

— 0COOEHHOCTH COBPEMEHHOW POCCHICKON TOCYIapCTBEHHOCTHM M aKTYaJIbHO ITOJIUTHYECKOE
YCTPOMCTBO CTpaHbl B IIMPOKOM KYJBTYPHO-LIEHHOCTHOM M HCTOPUYECKOM KOHTEKCTE,
BOCIIPUHHUMATDH HCHpCpLIBHLIfI XapaKkTep OTE€YECTBECHHOM HUCTOPUHU U MHOFOHaIII/IOHaJII)HI)Iﬁ,
LBWIN3AMOHHBIA BEKTOP €€ Pa3BUTHSI;

— q)YHI[aMeHTaHBHBIC JOCTHIXCHUA, I/1306peT€HI/I$I, OTKPBLITHA W CBCPLICHUA, CBA3AHHBLIC C
pa3sBUTHEM pYCCKOﬁ 3EMJIM U pOCCHﬁCKOﬁ OUBUJIM3allMKU, HIPCACTABIIATL UX B aKTyaHLHOfI u
3HAYUMOU ICPCIICKTUBE

— 0COOEHHOCTH COBPEMEHHOM MOJIUTUYECKON OpraHU3al[Mi POCCUNCKOI0 O0IIECTBA, Kay3albHYIO
opupoay M creuuduKy ero axkTyajJbHOM TpaHcQopMallM, LEHHOCTHOE oOecrneueHue
TPpaAULIUOHHBIX HHCTUTYIHMOHAJIBbHBIX pGIHGHI/If/'I u OCO6YIO IMMOJIMBAPHUAHTHOCTD
B3alMOOTHOIIEHUH POCCUICKOI0 TrocyapcTBa U o011ecTBa B (he1epaTHBHOM U3MEPEHUH.

yMeTb:

— aJIeKBaTHO BOCIIPUHHUMATh aKTyaJIbHbIE COLMATIbHBIE U KYJIBTYPHBIE PA3JINUUi, YBAXKUTEIBHO U
OepeKHO OTHOCUTHCS K UICTOPUUYECKOMY HACJIEIUIO U KYJIbTYPHBIM TPAJAULIMSIM;

— HaXOJWUTb W HCIIOJb30BATh H606XO,[[I/IMYIO IJIL CaMOPAa3BUTHA U B3aHMOJCUCTBHUS C Apyrumu
JJIOAbMHA I/IHCI)OpMaI_II/IIO O KYJIbTYPHBIX OCOOCHHOCTSAX H TpaauluAaX pPas3IMYHbIX COHNHUAJIBHBIX

rpymm;

— MPOSABJIATH B CBOEM MOBEACHUM YBAXXUTEJIbHOE OTHOILIECHHE K MCTOPUYECKOMY HACIEIHIO U
COLMOKYJBTYPHBIM TPAIHUIUAM PA3JIMYHBIX COLMAIBHBIX TPYIII, OMUPAIOIIEECS Ha 3HAHNE ITANIOB
HMCTOPUYECKOTr0 pa3BUTHs Poccuu B KOHTEKCTE MUPOBOM UCTOPUU U KYJIBTYPHBIX TPAIULIAA MUPA;

- BLI6I/IpaTI> HEHHOCTHBIC OPUCHTHUPHI U I'PAKIAHCKYIO TO3UIHIO, apI'YMCHTHUPOBAHO 06CY)KZ[aTL n
peuiaTtb HpO6HCMBI MHPOBO33pPCHYCCKOTO, O6IJ.I€CTBCHHOFO H JIMYHOCTHOT'O XapaKTepa.

BJAACTh:

— HaBBIKaMU TOJIEPAHTHOI'O BOCIIPUATHS COLMAIBHBIX U KYJIbTYPHBIX PA3IN4Mii, YBAXKUTEIBHOIO
1 0epeKHOT0 OTHOIIECHHUSI K HCTOPUYECKOMY HACTEAUIO U KYJIbTYPHBIM TPaTULUSIM;

— Pa3BUTBIM YYBCTBOM TIPaAXJAHCTBCHHOCTU MW IAaTPUOTH3Ma, HABBIKAMH CaMOCTOSATCIBHOI'O
KPUTHYCCKOT'O MBIIJICHUSA



— HaBBIKAMHM apTyMEHTHPOBAHHOTO OOCYXICHMSI U pPEUIeHHs] MpoOJeM MHUPOBO33PEHUYECKOTO,
OOIIECTBEHHOTO U JINYHOCTHOTO XapaKTepa;

— HaBbIKaMHM OCO3HAaHHOI'O BLI60pa HCHHOCTHBIX OPUCHTUPOB U Fpa)KI[aHCKOfI IIO3UIIHH.

Tembl u pa3iennbl Kypca:
1. Yto takoe Poccus?

[Tpupoano-reorpapuyeckue ocodeHHoctu Poccunm B ee MCTOPUYECKOM pa3BUTUHU. Pecypcsl,
TEPPUTOpUS, NPUPOAA. DKOHOMUUYECKOE pa3BuUTHE Poccuu, TpyoIHOCTH M BO3MOXHOCTH POCTA.
ConuanbHO-NIOIUTHYECKNE XapaKTEPUCTUKU UCTOPUUECKON U coBpeMeHHOoM Poccuun. Hacenenue
Poccun, ero nemorpaduueckue napameTpbl. «PyccKuil KpecT» M MOMBITKH €ro MPeoI0JICHHS.
Yenoeueckuii motennuan Poccun. Crienmdpuka MHOTOHAIIMOHAIEHON 1 MOTMKOH(ECCHOHATBHOM
POCCUHCKOM KyJIbTYypbl. ['€pOM W aHTUIrepoOM pPOCCUMCKOW HCTOPUU U COBPEMEHHOCTH.
Baxneiimme BbI30BBI, IPEOAOJIEHHBIE FOCYAAapCTBOM U HapoaoMm Poccuu. JlocTrkeHns U ypOKH
MEPEeKUTBIX ~ UCTBITaHUK. Poccuiickoe  00IIeCTBO, €ro  KIIOYEBHIC  XapaKTCPUCTHUKH.
[ToBcenneBHOCT, W OBITOBast KyJbTypa POCCHUUCKOTO Hapoaa. BaxkHeilmue HQOCTUXKEHUS,
OTKPBITHSI M CBEpPUICHUS, CHEIAHHBIE POCCUMCKMM HApOJAOM M €r0  BBLIAOIIMMUCS
npenacraBuTessiMU. ['ocynapcTBeHHble U HehopmaabHble cUMBOJIBI Poccuu. 3HakoBble UjeiiHbIe
TE€YEHUs B UCTOPUU U COBpeMeHHOcTH Poccun.

2. Poccuiickoe rocynapcTBO-IUBUIN3ALUS

[ToHsTHE «LIMBWIIM3ALNUNY, UUBUIN3ALMOHHBIN OJXO0, €T0 3apOKIECHUE U OCHOBHBIE KATETOPHH.
Teopetnku nMBHIM3aMOHHOTO moxaxona: Jlanunesckuit, lllmenriep, ToiHOW, XaHTHHITOH.
DEeHOMEH POCCHUICKOr0 HMBUIM3AUMOHU3MA. [I0Ch 1 MUHYCHI LIMBWJIM3ALMOHHOTO MOJXO0AA.
Konkypupyromue Hay4YHble MMapagurMbl — (OPMAIMOHHOTO IIOAX0J]1a, HAIMOHAIN3MA,
COITMAIBHOTO KOHCTPYKIMOHMU3MA. (OCOOEHHOCTH IHMBWJIM3AIMOHHOTO pa3BuTus Poccum.
MHoroHanMoHanbHbIM  (HaJHALMOHAIBHBIN) XapakTep poccuiickoro oOmiectBa. PeHoMeH
coBerckoro Hapopa. Ilepexon or mmmepckod Kk QenepaTMBHONW OpraHU3alMU TOCYJapcTBa U
obmiectBa. OOBENUHAIONINE COLIMYM MPOEKTHI, COOBITHS, MPAKTUKUA. MEXKIHMBUIN3AMOHHBIN
JUanor BHyTpu U BoBHe Poccuu. I'moGanbHblil Mup u nudunuzannonHoe passutue. L{udposoe
«OTKpBITOE OOIIECTBO» M COXpaHEHHe CHEIU(PUKA POCCHICKON NMBUIU3aluU. BiusHue
ypOaHHU3aluy Ha HMBUIU3AIMOHHOE pa3BuTHe. «OcoOeHHas cTaTh» U Muccus Poccun B naeitHoM
HACJIETUU OTEYECTBEHHBIX M 3apyOexHbIX (punocooB, HCTOPUKOB, MOJIUTHUKOB, AesTeneit
KYJbTYpbl, ICKYCCTBA U HAYKH.

3. Poccuiickoe MUpOBO33pEHHE U IIEHHOCTH POCCUMCKOMN ITUBUIN3AIINN

[Tonsatne «mupoBO33peHus’» (ero anamoru). Teopus Bompoca. MupoBo33peHHe Kak
(byHKLIMOHANIbHAS cHcTeMa. MHpPOBO33peHUYECKass CHCTeMa POCCHMCKOM  LMBUIM3ALUU.
AKTyaJlbHBIE BOIIPOCHI POCCUICKOIO MUPOBO33peHus. KiltoueBble MUPOBO33pEHUYECKUE MTO3ULINN
Y TIOHSATUS, CBSI3aHHBIE C POCCUMCKON UAEHTUYHOCTBIO, B ICTOPUUYECKOM U3MEPEHNUN U KOHTEKCTE
poccuiickoro denepanuzma. AKTyajdbHas MOJENb MATUIIEMEHTHOW «CHUCTEMHOM Mojenu
MHUpPOBO33pEHUS» (€AMHCTBO MHOrooOpasusi, cujia M OTBETCTBEHHOCTb, COIJlacMe€ U
COTPYAHUYECTBO, TIOOOBH U JOBEpUE, CO3UAAHNE U Pa3BUTHE). KOMMYHUKAIIMOHHBIE TPAKTUKH U
rOCyJapCTBEHHbIE pELICHHsI B 00JIacTH (OPMHUPOBAHUS MHPOBO33PEHHs (KIIOUEBBIE OIMOPHI
HApOJHOW MaMsiTH KOHCTPYHpPOBaHHE CHUMBOJOB). KiltoueBble 3J€MEHThl CHUCTEMHOW MOJeNu
MHUPOBO33pEHUs (UEJIOBEK — CeMbsl — OOIIECTBO — rOCYAapcTBO — cTpaHa). Ee penpesenTanuu
(CUMBOJIBI — MJI€U U SI3BIK — HOPMBI — PUTYaJIbl — UHCTUTYTHI). TpaJullnOHHAs CUCTEMA [IEHHOCTEN



POCCHIMCKON LMBWIM3ALMM KaK OCHOBA OOLICHAIMOHAIBHOTO €AMHCTBA: COCTaB U HepapxHsl.
OOmecTBeHHBIE HIEaTbl POCCUICKONW HMBMIM3ALMU. PelMTHO3HbIE OpraHu3alMyd Kak aKTOPHI
(bopMHpOBaHNUS KIFOUEBBIX JIEMEHTOB MUPOBO33PECHHUS.

4. Ilonutnueckoe ycrpoiictBo Poccun

OCHOBBI KOHCTHTYI[THOHHOTO CTpOsi coBpeMeHHOl Poccuu u ero ncroku. OCHOBHBIE MTPUHIIMITBI
rOCy/IapCTBEHHOT'O YCTPOMCTBA: NMPUHIUI pa3/ieleHUs BIACTEH, JEMOKpPATHUECKHE OCHOBBI.
['ocynapcTBEeHHO-MIOIUTHYECKAs OpraHu3alus POCCUKCKOro obimiecTBa. MaTpuyHblii Xapaktep
poccuiickoi moJUTUKHA. KilroueBble 3JI€MEHTBl POCCHIICKOM TOCYJIapCTBEHHOW OpraHU3allvH.
Koncturynuss Poccuu, ee uctopus U COBpEMEHHOCTh. ['eHeanmorus BeAylIUX MOJUTUYECKUX
WHCTUTYTOB, WX HWCTOpHS, MPUYMHBI M CIEICTBUS TpaHchopmanuu. Mcropus poccUicKoro
npeacTaBuTeNbCTBA.  CyIECTBYIOIIME  TOCYJAPCTBEHHbIE UM HAIIMOHAIBHBIE  MPOEKTHI
JOJITOCPOYHOTO PA3BUTHS CTPAHBI, UX 3HAYCHHE (KIIFOUEBBIC OTPACIH, KaJIpbl, COMAbHAs cepa).

5. BbI130BBI Oy1y11Iero U pa3BUTHE CTPaHbI

['mobGanpHBIe TpPEHOBI © OCOOCHHOCTH MHUPOBOTO pa3BUTHS HAa COBPEMEHHOM JTarle.
Hemorpaduueckre, 5KOHOMHUECKHE, TEXHOTCHHBIE, IKOJIOTUYECKUE MPOOIIEMBI, X aKTyaJIbHOCTh
st Poccutickoit @enepanuu. [Ipodiiema o6pasza Oymymiero. CyBepeHUTET CTPAHBI U €T0 MECTO B
CIIEHAPUSAX TMEPCIEKTUBHOTO PAa3BUTHS MHpPAa W POCCUUCKOW UMBHIM3aluu. lleHHOCTHBIE
OPUEHTHPHI ISl pa3BUTHs U npouseranus Poccuu. ConmmumapHOCTh, €UHCTBO U CTAOMIIBHOCTH
POCCHIICKOTO O0OIeCTBA B IMBHJIU3AIMOHHOM H3MepeHuH. CTpemiieHHe K KOMITPOMHCCY,
IBTPYU3M U B3aUMOIIOMOIIb KaK 3HAYMMBbIEC TPUHITUITBI POCCUMCKON MOJIUTUKH, KaK BHYTPEHHEH,
Tak W BHEIIHeW. OTBETCTBEHHOCTh M MUCCUS KaK OPUEHTHUPHI JUYHOCTHOTO U OOIIECTBEHHOTO
pasButusa. CropaBeIMBOCTh M MEPUTOKpATHSI B POCCHHUCKOM OOIIECTBE: TPATUIUU H
coBpeMeHHOCTh. [Ipobnembl (opMHpOBaHHUS TPEICTABICHUS O KOMMYHHTApHOM XapakTepe
POCCHICKON TPaKIAHCTBEHHOCTH, HEPA3PBIBHOCTH JIMYHOTO yCIieXa U 071arococTostausi PoquHBbI.
CTaOWIBHOCTh KaK KIFOYCBOW pPE3yNIbTAaT MPEANISCTBYIOMUX ACCATUICTHH KOHCOJIHMIAINN
POCCUICKOH MOJTUTUYECKON CUCTEMBI



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Ioaxoabl 3JIEKTPOHHOM ¥ 30HA0BOH MUKPOCKOIUM /IJIsl MCCJIEIOBAHUS OMOTEXHUYECKUX
cucreM

Heab AMCHUNIMHBI:

- OCBOGHHME CTYJCHTAMH 3JIEKTPOHHO-MHKPOCKOIMUYECKHX METOJIOB HCCIICIOBAHUS CTPYKTYPHI
66JIKOBI)IX MaKpOMOJICKy.H, BI/IPYCOB, HOJ'II/IMepHI)IX, 6I/IOJIOFI/I‘~I€CKI/IX U MCAULIUHCKHUX MaTepI/IaJ'IOB.
Byayr nmpeacraBieHbl METOJUKH TOJTOTOBKA  OOpa3IOB, METOJBI HUCCIICJOBAHHHA C
HUCITIOJIB30OBAHUEM paCTpOBI)IX nu HpOCBe‘II/IBaIOHII/IX KpI/IOFeHHI)IX SHCKTpOHHI)IX MI/IKpOCKOHOB,
(OKyCHpPOBAHHBIX MOHHBIX ITYYKOB, MUKPOCKOIMH B YCJIOBHSIX €CTECTBEHHOM CpE/bl, a TAKXKe
HOBBIE METO/IbI 00pabOTKN N300paKeHHI, B YaCTHOCTH TPEXMEPHYIO PEKOHCTPYKIIUIO H3y9aeMbIX
00BEKTOB.

3agauyd IUCHUILINHBI:

- ¢opmupoBaHrue 0a30BbIX 3HAHHMI O METOJAX OMPEACIEHUU MHUKPOCTPYKTYPHI OOBEKTOB C
UCIIOJIb30BAaHUEM KPHOT€HHON DJJIEKTPOHHOM MHUKPOCKONHMH, MHUKPOCKOIIUU B  PEXKHME
€CTECTBEHHOMN CPE/IbI;

- (opmupoBanue 0a30BBIX 3HAHMM O METOAAX MOJATOTOBKM 00pa3loB Ul MCCIEJOBAHUMN
METOJAMH KPHOTE€HHOM 3JEKTPOHHOW MHUKPOCKOIIMHM, MUKPOCKOIIMHA B PEKUME E€CTECTBEHHOMH
Cpelbl;

- (hopMupoBaHHe Oa30BBIX 3HAHUM 0 MeTO1aX 00pabOTKU M MHTEPIIPETALIMH IKCIIEPUMEHTAIbHBIX
JIAaHHBIX, [TOJIy4aeMBbIX B IIPOLIECCE UCCIIEJOBAHUN.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 TUCHUIINHE (MOAYJIIO)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarOITUECs JOMKHBI

3HATh:

- YCTPOMCTBO MPOCBEYMBAIOLIETO KPUOTE€HHOI'O AJIEKTPOHHOI'O MUKPOCKOIIA,

- YCIIOBUS MOJIy4YeHHs U (POpMUPOBAHUS U300pakeHU, BIUsHUE 1e()OKYCUPOBOK, TEPEIaTOUHOM
byHKIIMK TPpUOOpa, KOPPEKTOPOB cheprudecKoit abeppaiuu;

- MCTOJUKH ITOATIOTOBKH 06pa3u0B JJIsL KpHOTCHHOﬁ 3J'IeKTp0HHOﬁ MHKPOCKOIIHNH;

- METOAMKM OOpabOTKM [aHHBIX Ui BOCCTAHOBJIEHUS TPEXMEPHBIX CTPYKTYpP H3Y4aeMbIX
00BEKTOB;

- BO3MOXHOCTH OLEHKH IIPOCTPAHCTBEHHOI'O pa3pelICHUs IIOJIYYEHHBIX TPEXMEPHBIX
PEKOHCTPYKIUH;



- YCTPOMCTBO PACTPOBBIX 3JIEKTPOHHO-HOHHBIX MUKPOCKOIIOB, BKJIIOUasi KpUOTECHHBIE;

- BO3MOXXHOCTHU OIPEJACICHHS CTPYKTYPhl OMOMATepUaioB W TOJUMEPOB C HCIIOIH30BAHHEM
PacTPOBBIX JIEKTPOHHO-MOHHBIX MUKPOCKOIIOB.

yMeTb:

- OIpeAEeNATh CTPYKTYPY O€IKOB, BUPYCOB M MAKpPOMOJIEKYJ METOJIaMU OJMHOYHBIX YacCTHIl U
KpHO-3JIEKTPOHHOU TOMOrpaduu;

- TOTOBUTH O6pa3L[I>I JJIA I/ICCJ'IC,Z[OBaHI/Iﬁ METOJaMH KPUO BHGKTpOHHOﬁ MHKPOCKOIIHH,

- UCIOJB30BaTh (OKYCHPOBAHHBIE HOHHBIC IYYKH TIOATOTOBKH OOpa3lOoB M IOJTYYCHHUS
TPEXMEPHOU PEKOHCTPYKIIMU MAaTEPUAJIOB, BKJIIOYAsi KPUOTEHHBIN PEXKUM

- HCIIOJIb30BaTh MPOrPaMMHOE OOEcleueHue Jjisi BOCCTAHOBJICHHE TPEXMEPHOW CTPYKTYpPHI
MaTepuasoB, BKIIIOYas MOIUMEPHI.

BJIa/1eTh:
- CIICHMAIBHOW TEPMHUHOJIOTHEH B 00J1aCTH 3JIEKTPOHHON MUKPOCKOIIHNH;
- METOJMKAMH MIOCTPOCHHS MOJIeJIeH K OMKMCAHUI0 B3aUMOJICHCTBHSI DJIEKTPOHOB C BEIIECTBOM;

- OCHOBHBIMH MCTOAAMH ITPHUMCHCHUA KpHOFCHHOﬁ BHGKTPOHHOﬁ MHUKPOCKOIIMU U BHGKTPOHHOﬁ
MHUKPOCKOIIMHU B PEIKUME €CTECTBEHHOM CpCAabl.

TeMbI U pa3jeiibl Kypca:
1. Kpno-anekTpoHHasi MUKPOCKOIIHS.

[lepenaTounas QpyHkuus, 1epOKyCUpPOBKa, KOPpEKIUs adeppaluii, sHepreTuieckas GUiaIbTpanus.
TexHuka MabIx J03.

2. IToaroroBka o6pa3u03 JJIA KpHO-BJ’IGKTpOHHOﬁ MUKPOCKOIINH.

[Tpoueaypsl HETaTUBHOTO KOHTPACTUPOBAHMSI, BUTPU(PHUKALIMH, CYILIKH 1101 BLICOKUM JaBJIEHUEM,
IPUTOTOBJICHUSI KPUO-CKOJIOB, mnpuMeHeHUs kpuo-OUIIl, kpuorenHoit ¢ayopecueHTHON
MUKPOCKOIIMH U JP.

3. Onpenenenue CTpyKTypbl OETKOB, BUPYCOB U MaKpOMOJIEKYJI METOJJOM OJJMHOYHBIX YACTHII.

TexHuka MojydeHuss M300pakeHUH, 3HAKOMCTBO C OCHOBHBIMH IPOrPaMMHBIMU IaKeTaMH U
BBIUMCIUTENbHBIMA METO/1aMU 00paOOTKM JAHHBIX JUIS TOJIYYE€HUS TPEXMEPHBIX PEKOHCTPYKIUI
C BBICOKMM IIPOCTPAHCTBEHHBIM Pa3peIICHUEM.

4. Kpuo-3nexTpoHHasi ToMorpagusi.

[Tonydyenue u 00pabOTKa IKCHEPUMEHTAIBHBIX JAHHBIX KPHO-3JIeKTPOHHOM Tomorpaduu. Cyo-
TOMOTpaHuuecKkoe YyCpeIHEHUEe, 3HAKOMCTBO C OCHOBHBIMHM IPOTPaMMHBIMH MaKeTaMHU U
BBIYUCIIUTEIIBHBIMA ~ METOJAMHU, IIOJyYEHHE TPEXMEPHBIX pPEKOHCTpyKUMH. IIpumenenue
KPHOTEHHOH PacTPOBOM ANIEKTPOHHON MUKpocokuu, Kpro-OUIT u metona Slice-and-view.



5. KoMruieMeHTapHbIE METOBI.
CBeToBasi MUKPOCKOIHS, KOH(POKATbHAST MUKPOCKOTIHSL.
6. DIIEKTPOHHAs MUKPOCKOITHS B PEKUME €CTECTBEHHOM CPEIbI.

[ToaroroBka 0Opa3LoB AJIst pACTPOBOM ANEKTPOHHON MUKPOCKOIIMH TTOJIMMEPOB U OMOIOTMYECKIX
00beKkTOB. Mcnonb3oBaHue pexuMa eCTECTBEHHON CPEIbl.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Hpuxknagnas ¢pusnyeckasi KyJbTypa (BHIbI CIIOPTA 10 BLIOOPY)

Heab AMCHUNIMHBI:

CdopmupoBaTh MHUPOBO33PEHUECKYIO CUCTEMY HAYyYHO-TIPAKTUYCCKUX 3HAHWUW M OTHOIICHHE K
(bu3HYECKOI KyIbTYpE.

3agauu AMCUUIIINHBIL:

Jns  nocTWKEHUsT IOCTaBICHHOW  LEIM  NpeAycMaTpUBaeTCs  pelIeHHe  CIEeNYHOLIMX
BOCIMTATEIbHBIX, 00pa30BaTENbHbBIX, PA3BUBAIOILNX U 03JOPOBUTEIBHBIX 3aa4:

- IIOHUMAaHME COLMAJILHOMN poJin (I)HSHHGCKOﬁ KYJBbTYPBI B pa3BUTHU JIMYHOCTU U IIOATOTOBKE €€ K
HpO(l)CCCI/IOHaJIbHOI;’I JCATCIIBHOCTH,

- 3HAHUE HAYYHO- OMOJIOTHYECKUX M MPAKTHYCCKUX OCHOB (PU3UYECCKOU KYJIBTYpPhI U 3JOPOBOTO
o0Opa3a XKu3HH;

- (hpopMupoBaHME MOTUBALIMOHHO-LIEHHOCTHOI'O OTHOLIEHUS K (PU3HUECKON KYJIbTYpe, YCTaHOBKU
Ha 3JI0pOBBIH CTWIb KHM3HHM, (U3NYECKOE CAMOCOBEPIICHCTBOBAHWE M CaMOBOCIIHUTAHHE,
HOTPEOHOCTH B PETYIISPHBIX 3aHATUAX (PU3MUECKUMHU YIIPAKHEHUSIMU U CTIOPTOM.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO JUCHUIINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI
3HATh:

Marepuan paszgena npeayCcMaTpyUBaeT OBIAJACHAE CTYACHTaMU CUCTEMOW HayYHO-TIPAKTUYECKUX
U ClIelMalIbHBIX 3HAHUN, HEOOXOIMMBIX JIJIsl TOHUMAaHUSI IPUPOJIHBIX U COLIMATIBHBIX MPOLIECCOB
(GyHKIIMOHUPOBaHUS (PU3UYECKOM KYJIbTYpbl OOIECTBA U JIMYHOCTH, YMEHMS UX aJalTUBHOTO,
TBOPYECKOTO  HMCIOJB30BAaHUS JUIsl  JIMYHOCTHOTO M NPO(ECCHOHAIBHOTO  Pa3BUTHUS,
CaMOCOBEPILIEHCTBOBAHMS, OpraHU3alliy 370POBOr0 CTHJIS JKM3HU NPU BBINOJIHEHUH Y4eOHOM,
npohecCHOHANBHOM 1 COLIMOKYJIBTYPHOU esTenbHOCTH. [IoHMMaTh poib PU3NYeCKON KyIbTypbl
B Pa3BUTHUH YEJIOBEKA U NMOATOTOBKE CIIEIIMAIINCTA.

yMeTh:

Hcnonb3oBaTte  (QU3KYIBTYPHO-CIIOPTUBHYIO  JAEATENBHOCTh  JJIS  TOBBIIIEHHS  CBOHUX
(YHKIMOHATIBHBIX U JABUTaTEIbHBIX BO3MOXKHOCTEH, JUIS JOCTH)KEHUS JIMYHBIX >KU3HEHHBIX U
npodeCCHOHATBHBIX LENEH.



BJaJ€Th:

CucreMoil TpaKTHYECKUX YMEHUW W HABBIKOB, OOCCTICUMBAIONINX COXPAHEHUE W YKPEIUICHUE
3/I0POBbSI, Pa3BUTHE U COBEPIICHCTBOBAHWE TMCUXO(U3MUECKUX CIOCOOHOCTEH W KadecTB (C
BBITIOJTHEHUEM YCTAaHOBJICHHBIX HOPMATHBOB TIO O0IIeH (PU3NYECKON U CIIOPTUBHO-TEXHUIECKON
MOATOTOBKE).

Tembl 1 pa3aeibl Kypcea:
1. O®DII (obmas pusnyeckas MoAroToBKA)

dusnueckas MMOATOTOBJICHHOCTh 4YCJIOBCKA XapPAKTCPU3ZYCTCA CTCIICHBIO PA3BUTUSA OCHOBHBIX
(I)I/I3I/I‘-I€CKI/IX Ka4d€CTB — CHJIbl, BBIHOCJIMBOCTHU, I‘I/I6KOCTI/I, 6BICTpOTLI, JIOBKOCTH U KOOpAWHAIINU.

W nest KOMIUIEKCHON MOATOTOBKH (PU3HUECKUX CIIOCOOHOCTEH TI0AeH HET ¢ ITyOOKOM IPEBHOCTH.
Tak myuyiie pa3BUBaIOTCS OCHOBHbBIE (DU3MUECKHE KaueCTBa YEIOBEKa, HE HAPYIIAETCS TapMOHHUS
B JICSITENILHOCTU BCEX CHCTEM U OPraHOB 4eNoBeKa. Tak, K mpuMepy, pa3BUTHE CKOPOCTU JOIKHO
MPOUCXOANTh B E€IUHCTBE C PA3BUTHEM CHJIbI, BBIHOCIHMBOCTH, JIOBKOCTH. MMeHHO Takas
CIXKEHHOCTb U MPUBOIUT K OBJIAJICHUIO )KM3HEHHO HEOOXOIMMBIMU HaBBIKAMH.

@®uznyeckue KayecTBa M JBUTATEIbHbIE HABBIKM, IIOJIyUEHHBIE B peE3yJbTaTe (U3MUECKUX
3aHATHH, MOTYT OBITh JIETKO IEPEHECEHbl YEIOBEKOM B JIpyrue OO0JacTH €ro JIeATeIbHOCTH, U
CHOCOOCTBOBATh OBICTPOMY HPUCIOCOOJICHUIO YETOBEKa K HM3MEHSIOIIMMCS YCIOBHSM Tpyna
ObITa, YTO OYEHb BaXKHO B COBPEMEHHBIX KU3HEHHBIX YCIOBHUSX.

Mex(z[y pa3sBUTHEM CI)I/ISI/I‘IGCKI/IX Ka4yCCTB H CI)OpMHpOBaHI/IeM ABHUI'aTCIIbHBIX HAaBBIKOB
CYHICCTBYCT TCCHAA B3aUMOCBS3b.

JlBurarenbHble KadecTBa (OPMHUPYIOTCSI HEpPaBHOMEPHO M HEOAHOBpeMeHHO. HauBbicuine
JOCTUKEHUS B CUJIE, OBICTPOTE, BBIHOCIMBOCTH JOCTUTAIOTCSA B Pa3HOM BO3pacTe.

ITousTHE O CHIIE ¥ CHJIOBBIX KaUeCTBaX.
.HIOI[I/I BCE€rAa CTPEMUIINCH OBITH CHIBLHBIMH U BCCT A yBaKajld CHUITY.

Paznnyaror MakcuMaibHy0 (a0COIOTHYIO) CHITY, CKOPOCTHYIO CHJTY M CHUJIOBYIO BBIHOCIIUBOCTb.
MakcumManbHas CHJIa 3aBUCUT OT BEJIMYMHBI MONEPEYHOT0 ceueHus: MbImbl. CKOpocTHas cuiia
OTIPENIETISIETC CKOPOCThI0, C KOTOPOW MOKET OBITh BBIIIOJTHEHO CHJIOBOE YIPAXKHEHUE WIIU
CWJIOBOH mpueM. A cuioBasi BBIHOCIMBOCTb OMNPENENSETCS MO YHUCIY HMOBTOPEHHM CHUIOBOTO
YIPA)KHEHMS 10 KpallHEW yCTaJIOCTH.

JUnis pa3BUTUS MAaKCHUMAJIbHOM CHIIBI BBIpAOOTaH METOJl MAaKCUMAaJIbHBIX YCHUIIMH, paCCUMTAHHBIN
Ha pa3BUTHE MBIIIEYHONW CHUJIBI 332 CUET MOBTOPEHUS C MAaKCHMAJIbHBIM YCHUJIMEM HEOOXO0JIUMOro
yIpaKHEHUs. ISl Pa3BUTHS CKOPOCTHOU CHJIBI HEOOXOAUMO CTPEMHUThCS HAapalluBaTh CKOPOCTh
BBITIOJIHEHUS YIIPAKHEHUH WM TPH TOW K€ CKOPOCTH MpUOaBiIATh Harpy3Ky. OIHOBpEMEHHO
pacTeT U MakCMMaJlbHas CWJIa, a Ha Hel, Kak Ha miuardopme, popmupyercs ckopocTHas. s
pa3BUTHS CHJIOBOW BBIHOCIHMBOCTH IPHUMEHSIETCS METOJ <10 OTKa3a», 3aKJIIoYarouiuiics B
HENPEPHIBHOM YIPAXKHEHUU CO CPETHUM YCUITUEM JI0 MOJTHON yCTaIOCTH MBILIII.

UtoOBI pa3BUTh CUITY, HY)KHO:

1. prCHI/ITL MBIIICYHBIC I'PYIIIILI BCET'O ABUTATCIIBHOI'O alllapara.



2. Pa3BuTh CIIOCOOHOCTH BBIIEPKUBATh Pa3IMYHbIC YCUIIUS (AMHAMUYECKUE, CTATUYECKUE U Jp.)

3. IIpuoOpecTu yMeHHE pallMOHATIBHO UCIIOJIb30BATh CBOIO CHUILY.

Jns OwicTporo pocra CHIIBI HEOOXOAMMO TIOCTENEHHO, HO HEYKIOHHO YBEJIMYUBATH BEC
OTSTOIIEHUN U OBICTPOTY OBMXKEHHH ¢ 3TUM BecoM. Cuiia 0coOeHHO 3(PPEKTUBHO pacTeT HE OT
paboThl OOJIBIION CYMMapHOW BEJIMYUHBI, @ OT KPAaTKOBPEMEHHBIX, HO MHOTOKPAaTHO HHTEHCUBHO
BBITNOJHAEMBIX yrpaxxHeHH. Pemaromee 3HaueHue A1 GOpMUPOBAHUS CHIIBI UMEIOT IOCIIETHUE
MOTBITKY, BBINONHsSIEMble Ha ¢GoHe yTomieHHs. [lns moBeimeHUS 3(PPEKTUBHOCTH 3aHATUN
PEKOMEHJIyeTCsl BKJIIOYaTh B HHUX BCJEI 32 CHJIOBBIMU YIPAKHEHHUSIMHU YIPAKHEHUS
JUHAMUAYECKHE, CIOCOOCTBYIOIINE PACCIIa0ICHUIO MBIIII] U MPOOYKIAIOIINE TTOJ0KUTEIbHBIC
SMOIIUU — UTPBI, TUTABAHUE U T.II.

VYpoBeHb CHIIBI XapaKTepU3yeT ompezaesieHHoe MOP(}ODYHKIIMOHATEHOE COCTOSIHUE MBIIICYHON
CUCTEMbI, 00eCTIeunBaloIeH ABUTaTEIbHYIO, KOPCETHYIO, HACOCHYIO U OOMEHHYIO (DYHKIIMH.

KopcerHass ¢yHkius oOecrneyrBaeT IMpH OMPEICICHHOM MBIIICYHOM TOHYCE HOPMAabHYIO
OCaHKy, a Takke (QYHKIMH T[03BOHOYHMKA M CIUHHOTO MO3ra, MPEaylnpekaas TaKue
pacnpocTpaHEeHHBIC HapylmieHUS W 3a00JIeBaHUS KaKk JeQeKThl OCaHKH, CKOJHO3bI,
ocTeoXxoHApo3bl. KopceTHass (YHKIUS KHMBOTA WTPACT BAKHYIO POJIb B (DYHKIMOHUPOBAHUU
MIEYCHH, JKETyIKa, KAIICUHNKA, TIOYeK, PEayNpekIas Takue 3a00IeBaHMs KaK TaCTPHUT, KOJIUT,
XOJISIIUCTHT M JIp. HEIOCTATOYHBIM TOHYC MBI HOT BEACT K PA3BUTHIO IUIOCKOCTOIIHS,
pacuImpeHuio BeH u TpoMoodieouTy.

HenocraTounoe KOJIWMYECTBO MBIIICUHBIX BOJIOKOH, a4 3HA4YUT, CHHXKCHUC OOMEHHBIX IMpouccCCcoOB B
MbIHIax BCACT K O KUPCHUIO, ATCPOCKIICPO3Y U APYI'UM HCI/IH(I)CKI_II/IOHHLIM 3a00J1€BaHUIM.

Hacocnast ¢yHKIUsT MBI («MBIIIEYHBIH HACOC») COCTOMT B TOM, YTO COKpAIlICHHUE 0O
CTaTHYECKOE HAIPSHKCHHE MBIII] CIIOCOOCTBYET TICPEABM)KCHHIO BEHO3HOH KpPOBH  II0
HaIPaBJIECHUIO K CEPIILy, YTO UMEET OOJBINOE 3HAYCHUE NMPU 00ECTIEeYeHUH 00I1Ier0 KPOBOTOKA U
TuMGpOTOKA. «MBIIIEYHBIA HACOC» PA3BUBACT CHITY, MPEBBIMAONTYI0 PA0OTy CEpACUHON MBITIIIBI
U o0ecrieyrBaeT HAIOJHEHUE MPABOT0 KEIyJ0YKa HEOOXOIUMBIM KOJIMYEeCTBOM KpoBH. Kpome
TOTO, OH UTPAET OOJBIIYIO POJIb B MEPEABIKCHUN JIMM(BI U TKAaHEBOW >KHUJIKOCTH, BIIHSS TEM
CaMbIM Ha TPOIIECCHl BOCCTAHOBJICHUS M yJAJIEHUs MPOJYKTOB oOMeHa. Hemocratounast pabora
«MBIIIEYHOTO HACOCA» CIOCOOCTBYET Pa3BUTHIO BOCHAIUTEIBHBIX IMPOIECCOB U 00Pa30BaHUIO
TPOMOOB.

Takum o6pa30M HOPMaJIbHOC COCTOSAHHC MBIIIIEYHOM CHCTEMBI SBISETCS Ba)KHBIM MU YKHM3HEHHO
HCO6XO,I[I/IMI>IM YCJIOBUEM .

ypOBeHI) COCTOSIHUS MBIIIICYHOM CHCTEMEI OTpaXacTCd MOKa3aTCjIEM MBIIIICYHOM CHUJIHL.

N3 atoro CJICOAYCT, YTO I 300POBbA HCO6XOI[I/IM OHpCI{CJ’IeHHHI\/’I YPOBCHb Pa3BUTHA MBLIIII B
LIEJIOM U B KaXKJI0M OCHOBHOI MBIIIEYHOM rpymnme — MbIax CIrHbI, I'PyIu, 6pIOIJ_IH01"O mnpecca,

HOT, PYK.

Pa3BuTHe MBI MPOUCXOJUT HEPABHOMEPHO KakK IO BO3PACTHBIM IIOKa3aTelsiM , TaKk M
uHAMBUAYalbHO. [loaTOMY He cnenyer popcrupoBaTh BIXOJ Ha JIOJDKHBIM YpOBeHb y aetel 7-11
net. B Bo3pacre 12-15 net HaOmroaeTcs 3HaYMTENbHOE YBEIMYEHUE CUIIBI U HOPMATHBBI CHIIBI Ha
nopsI0K Bo3pacratoT. B Bo3pacte 19-29 net npoucxoaut oTHOCUTENbHAsA cTabunuzanus, a B 30-
39 et — TeHIEHIUS K CHIDKEeHUIO. [TpH yrpaBisieMoM BOCIIUTAHHH CHITHI TieJiecooOpaszHo B 16-18
JIET BBINTH HAa HOPMATUBHBIN YPOBEHb CHIIBI M MOAIEPKUBATh ero 10 40 ser.



Heo0X01M0 ITOMHUTB, YTO MEXK/Y YPOBHEM OTIEIBHBIX MBIIICUHBIX TPYIII CBSI3b OTHOCHTEIBHO
cinabas u MMO3TOMY HOPMATHUBBI CUJIBI JOJIZKHBL OBITH KOMIIJIEKCHBIMH M OTHOCHUTEILHO MMPpOCTBIMU
IpU BBINOJIHEHUH. JIydIie TecThl — 3TO YINPaXHEHUsS! C MPEOJOJICHUEM MAacChl COOCTBEHHOTO
Tela, KOrJa YYUTHIBaeTCs He aOCONIOTHAs CHIa, a OTHOCHTENIbHAS, YTO ITO3BOJISET CITIAIHTh
pasHuIy B aOCONIOTHOW cuie, OOYCIOBICHHYIO BO3PAacTHO-TIOJIOBBIMH M ()YHKIIMOHAJIBHBIMH
daxTopamu.

HopMmanbHblii ypoBeHb CUJIBI — HEOOXOIMMBIM (akTop UIsl XOPOLIEro 310pOBBS, OBITOBOIA,
npoecCuoHaNBHOM TPYJ0CIIOCOOHOCTH.

JlanpHenniee MOBBIIEHUE YPOBHS CHJIBI BBIIIE HOPMATHMBHOI'O HE BIUSET HAa YCTOMYUBOCTH K
3a00/1€BaHUAM U POCT MPOQPECCHOHATBHON TPYAOCIOCOOHOCTH, Iie TpeOyeTcsl 3HauUTEIbHas
¢dusnueckas cuna.

I'nbxocth U MCTO/JHKa €€ Pa3BUTHUSI.

HOI[ THOKOCTBIO IOHHUMAIOT CIIOCOOHOCTH K Mmax IIO AMIUIMTYyAC ABWXCHUAM B CyCTaBax.
['n6xocTh - MOphHOPYHKITMOHATBHOE JBUTATENIbHOE KauecTBO. OHA 3aBUCHUT:

- OT CTPOEHHUs CYCTaBOB;

- OT JIACTUYHOCTH MBIIIIL U CBSI3049HOIO aIapara;

- OT MEXaHU3MOB HEPBHOM PETYJISILIUU TOHYCA MBIIIIII.
PaznuuatoT akTUBHYIO U NACCUBHYIO TMOKOCTb.

AKTHBHas THOKOCTh - CIIOCOOHOCTBH BBITIONHSATH JBHKCHHS C OOJBIION aMIUTMTYIOH 3a CUeT
COOCTBEHHBIX MBIIICUYHBIX YCUIIH.

[TaccuBHast THOKOCTH - CIIOCOOHOCTH BBIMONHSTH IBUMKEHHS C OONBIION aMIUIUTYION 3a cueT
NEHCTBUS BHEUIHMX cuil (MapTHepa, TsKecTw). BenuunHa mMacCMBHOM THOKOCTH BBIIIE
[oKasarejieil akTUBHOU THOKOCTH.

B nocnemnee Bpemsi MmojydaeT paclpoCTpaHEHHWE B CIOPTHBHOM JIMTEpaType TEPMHUH
“crienanbHas TMHOKOCTH” - CIMOCOOHOCThH BBITIOJNHATH JABWXKEHUS C OOJIBIION aMILTUTYION B
CyCcTaBax W HAINpaBIICHUSIX, XapaKTEPHBIX i1 M30paHHOW CHOPTHMBHOW crenuanu3anuu. [lox
“o011ei rHOKOCTHIO”, B TAKOM CITy4yae, IOHUMAeTCsl THOKOCTh B HauboJjiee KPyMHbIX CycTaBax U B
Pa3INYHBIX HANpPaBICHUSX.

KpOMe MNEPCUUCIICHHBIX BHYTPCHHUX (1)aKTOp0B Ha THOKOCTHh BJIMSIIOT M BHEIIHHE q)aKTOpBIZ
BO3pPacT, IOJ, TCJIOCIIOKCHHUEC, BpEMs CYTOK, YTOMJICHUC, Pa3MUHKA. ITokazaTenu ruOKOCTH B
MIIaIINX U CPCAHUX KJIacCax (B CpeI[HeM) BBIIIIE MTOKa3aTene CTAapUICKIIACCHUKOB, HaMOOJIbIINH
pupocT AKTUBHOU T'MOKOCTH OTMEYACTCS B CpCAHUX KJIaCcCax.

[TonoBeie paznuyusi OMpPEesioT OHOJOTHYECKYI0 THOKOCTh y neBouek Ha 20-30% BbImie mo
CpaBHEHHUIO ¢ MalTbuukamu. JIydiie oHa COXpaHsAETCs y JKEHIIUH U B TIOCIEAYIOIICH BO3paCTHOM
MePUOJIUKE.

BpCMH CYTOK TaK3’KC BJIUMSACT Ha FI/I6KOCTB, C BO3pAaCTOM 3TO BJIIMSAHUC YMCHBIIACTCA. B YTPCHHUC
4yachl THOKOCTh 3HAYUTEILHO CHHUIKCHA, JIYUIIHNC IMOKa3aTCJIn rHOKOCTH OTMedaroTes ¢ 12 a0 17
qacoB.



YToMiIeHHE OKa3bIBACT CYIIECTBEHHOE M IBOMCTBEHHOE BIMsIHUE Ha THOKOCTh. C OJTHOM CTOPOHHI,
K KOHIIy pa0OThl CHIKAIOTCS MOKA3aTeN CHJIbI MBIIIII, B PE3yJIbTaTe Yer0 aKTUBHAS TMOKOCTh
ymenblaercss 10 11%. C apyroil cropoHbl, CHM)KEHHE BO30YKIEHUS CHJIBI CIOCOOCTBYET
BOCCTAHOBJICHHIO JIACTHYHOCTH MBI, OTPAHUYUBAIONINX aMIUTUTYAY JABMKCHUS. TemM caMbIiM
MOBBIIIACTCS MMACCUBHASI THOKOCTD, MMOABMKHOCTH YBeIrnauBaercs 10 14%.

HebnaronpustHsle TeMnepaTypHble YCIOBUS (HU3Kas TEMIEpaTypa) OTPULATENIbHO BIMSIOT Ha
BCE PAa3HOBHJHOCTH THMOKocTU. Pa3zorpeBaHue MbIIIl B MOATOTOBUTEIHHOW YacTU yueOHO-
TPEHUPOBOYHOTO  3aHSATHsSI IEpe]  BHIIOJHEHHEM OCHOBHBIX  YIPaKHEHUH  MOBBIIIAET
MOJIBUJKHOCTD B CyCTaBax.

Mepuinom THOKOCTH SIBISAETCS aMIUIUTyAa ABMOKEHUH. [l moiydeHus TOYHBIX JAHHBIX 00
aMIUIUTY€ JABWOKCHUM  MCHOJIB3YIOT METOJIBI  CBETOBOM  PETMCTPAllMU:  KUHOCBEMKY,
UKJIOrpaduio, peHTTEHO-TEICBU3UOHHYIO ChEMKY H JIp. AMIUIMTYA JIBW)KCHUH H3MepseTcs B
YIJIOBBIX I'pajsycax WIA B CAHTUMETPAX.

CpencrTBa 1 METOJIBI:

Cpe,[[CTBOM Pa3BUTHA THOKOCTH SIBIISIFOTCS YIIPA’)KHCHUS HA pACTATUBAHU. Hx ACJAT Ha 2 I'pYIIIBI:
AKTHBHBIC M IIACCUBHLIC. AKTHBHEIC YIIpa)KHCHUA:

- onHO(a3HBIE U MPYKUHUCTHIE (CIIBOCHHBIE, CTPOCHHBIC) HAKJIOHBI,

- MaxoBbI€ U (PUKCUPOBAHHBIE;

- CTaTUYECKHE YIPAXXKHEHUS (COXPAaHEHHE HEMOABUKHOTO MOJIOKEHUS C
MaKCUMAaJIbHOW aMILTUTYAOM).

[TaccuBHBIC yIpakHEHUS: 110332 COXPAHSAETCS 32 CYET BHEIIHUX CWII. [IpUMeHss uX, TOCTUTAIOT
HauOOJIBIIMX T[MOKa3areiaed TruOKocTu. /[l pa3BUTHA aKTUBHOM THOKOCTH A()(PEKTUBHBI
VIIPaXHEHUS Ha PaCTATUBAHUE B JHHAMHUYECKOM PEKIME.

OO6miee Meroanueckoe TpeOOBaHME /I Pa3BUTUS THOKOCTH - 00s3aTE€NbHBIN pazorpeB (10
HOTOOTI[GJ'IGHI/I?[) nepezl BBITIOJITHCHUCM ynpa)KHeHI/II\/’I Ha paCTSIFI/IBaHI/IC.

B3anMHOe cONMpOTUBIEHHE MBI, OKPYXKAIOIIUX CYCTaBbl, UMEET OXpaHUTEIbHbIN 3(deKT.
VIMeHHO NO3TOMY BOCHHMTaHHE TMOKOCTH JOJDKHO C 3armacoM o0OecrednBaTh TpeOyeMyr Max
aMIUIUTYy IBUKCHHUI U HE CTPEMUTHCS K IPEIEIbHO BO3MOKHOM CTENEHU. B nocnennem ciydae
3TO BEJET K TPAaBMUPOBAHUIO (PACTSKEHUIO CYCTaBHBIX CBSI30K, IPUBBIYHBIM BHIBUXAM CYCTaBOB),
HapyILIEHUIO MPAaBWIBHONW OCaHKH.

MpBinel  MaIOPACTSKUMBL, [TOTOMY OCHOBHOM METOJ BBINIOJIHEHUS YNPAXHEHWW HaA
pacTsruBaHue - TOBTOPHBIN. Pa3oBoe BhINOIHEHHE yIIpakHEHUH He 3 dekTuBHO. MHOrOpazoBbie
BBIIIOJIHEHUS BEAYT K CYMMHPOBAHUIO CIE€NOB YIPAXXKHEHUS U YBEIMYEHHE aMIUIUTYHbI
CTAHOBUTCS 3aMETHBIM. PEKOMEHIyeTCsl BBINOIHATD YIIPAKHEHUS HA PACTATMBAHUE CEPUIMU 110
6-12 pa3, yBenuuuBas aMIUIUTY1y ABHXKEHHI OT CepUH K cepur. Mexay cepusiMH 11es1ecoo0pa3Ho
BBITOJIHATH YIPAXKHEHUS HA pacciablieHue.

Cepuu ynpa)kHEHUW BBIMOJHSIIOTCS B ONPEAEICHHON MOCIEA0BATEIbHOCTH
- VI PYK,
- UI TYJIOBUILA;

- JUIA HOT.



Bornee ycnemHo mpoMCXOAUT BOCIHTAHUE THOKOCTH TIPU €XKETHEBHBIX 3aHITHUSAX WM 2 pa3a B
JeHb (B BUE 3a1aHuil Ha 7oM). Haunbonee 3¢ (hekTHBHO KOMIUIEKCHOE TPUMEHEHHE YIPaKHEHUN
Ha pacTaruBaHue B cienyronieM coudetanuu: 40% ynpakHeHUM akTUBHOro xapakrtepa, 40%
YOpaKHEHU maccuBHOro xapaktepa u 20% - cTtaTH4ecKoro. YIpaKHEHUsI Ha pacTIrUBaHUE
MOYKHO BKJIIOYATh B JIIOOYIO 4acTh 3aHSATHI, OCOOEHHO B MHTEpBAJaX MEXIy CHJIOBBIMH H
CKOPOCTHBIMHU YIPAXHEHUSIMHU.

B miazameM mIkoibHOM BO3pacTe MPEUMYIIECTBEHHO HCIOIb3YIOTCS YINPAKHEHUS B aKTUBHOM
JTUHAMHYECKOM pEKHMMeE, B CPEJHEM M CTapllieM Bo3pacTe - Bce BapHuaHThl. llpuuem, ecnu B
MJIQJIIINX U CPEIHUX KJaccax pa3BHBAaeTcs TMOKOCTh (pPa3BUBAIOLIUN PEXHUM), TO B CTAPIIUX
KJIaccax CTaparoTCsa COXPAHUTh JOCTUTHYTHIM YpOBEHB €€ pa3BUTHS (IIOCPIKUBAIOLIUI PEXKIM).
Hawunyumme noka3arenu ruOKOCTH B KPYIHBIX 3BEHbAX Telia HaboaloTes B Bo3pacrte a0 13-14
JIeT.

3akaHuyMBas PACCMOTPEHHE pa3BUTUS (U3MYECKHX KayecTB B IHporecce (U3NIECKOTO
BOCIIMTAHUS, CIEAYET aKLEHTUPOBATh BHUMAaHHE HAa B3aMMOCBS3M MX PA3BUTHUSI B LIKOJIBHOM
Bo3pacre. Tak, pa3BUTHE OJTHOTO Ka4eCTBA CHOCOOCTBYET POCTY MOKa3aTenel APYrux GU3NuecKux
kadecTB. VIMEHHO 3Ta B3aUMOCBS3b 00YCIOBIMBAET HEOOXOIUMOCTh KOMIUIEKCHOIO HOAXOa K
BOCIIUTaHHIO (PU3MYECKMX KAYECTB Y IIKOJIBHUKOB.

3HauyMTeIbHbIE MHBOJIIOIMOHHBIC U3MEHEHUSI HACTYIAIOT B MTOKUJIOM U CTap4YecKOM Bo3pacte (B
CBSI3U C M3MEHEHUEM COCTaBa MBI M YXYIIIEHUEM YIPYro-3JacTUYeCKHX CBOMCTB MBIIIL U
cBsA30K). HyXHO HpOTHBOAEHCTBOBATH PErpecCUBHBIM HM3MEHEHUSM IyTEM HCIOJIb30BaHUS
CHeLHaIbHbIX YIPAKHEHUH ¢ TeM, YTOOBI OJAEPKUBATh THOKOCTh Ha YPOBHE, OJIM3KOM K paHee
JOCTUTHYTOMY.

BriHOCIMBOCTE.

BriHOCIMBOCTD OnpeacsICT BO3MOKHOCTD BBITIOJIHE



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

IIpuMeHeHne MPOrpaMMHBIX KOMILJIEKCOB K PEIIEHHIO 32124

Heab AMCHUNIMHBI:

- HAy4YuTb CTYACHTOB QaHAJIMU3UPOBATL BXOJHBIC JAHHBIC, IIOJYYCHHBIC U3 Ha6JIIOI[eHPII>'I u
HCCIICAOBATh IMOJIYYCHHOC YHCJICHHOC PCHICHUC HAa KOMIIBIOTCPEC Ha NPCIMET aJCKBATHOCTU
PCaJIbHBIM Ha6JIIOII€HI/I$IM M COBIIAJICHUSA C OKCIICPUMECHTAMM.

3agauu AMCHUIINHBIL:

- HAy4YWTh CTYACHTOB, MCXOAS W3 3HAaHUK O (PU3MUECKOW NOCTAHOBKE 3aJadyd, IOJIb3YSCh
YHUCJIEHHBIMHM METO/IaMHU, METOJaMH MaTeMaTU4YECKOr0 aHAIN3a U JIMHEHHOH alreOphl;

- HayduTb 00OCHOBBIBATH aCKBATHOCTh MOJICIN (I)I/I?»I/I‘IGCKOFO nmponecca M Ha OCHOBEC
MOJCIHUPOBAHUA CTPOUTH BBIBOAbI 00 sTOM (1)I/I3I/IIIGCKOM Impouecce.

Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI 00YYaIOIIUECs JT0JIKHbBI

3HATh:

- MeTtoapl HHTEPNONSAIMH QYHKINHN, 3aJaHHBIX HA CETKE;

- MeTo/1bl YUCIIEHHOTO PEIIeHUs] CUCTEM JIMHEWHBIX alNreOpandyeckux ypaBHEHUI;

- MeTobl TPUOTMKEHHOTO BBIYMCIICHNS HHTErPaioB;

- MeTo bl YMCIIEHHOTO pelIeHNs] OObIKHOBEHHBIX U pepeHInaIbHbIX YPaBHEHUI;

- MeTo1bl YHUCIIEHHOTO PelIeHUs] YpaBHEHUI MaTeMaTH4ecKoil (pU3MKHU epBOTo MOPSIKa;

- MeToapl YUCIIEHHOTO PEIICHUsI YPaBHEHUI MaTeMaTUUYECKON (PU3UKHU BTOPOTO MOPSIIKA.

yMeThb:

- OneHnBaTh BXOJHBIE TapaMEeTPhI 3a4a4H;

- Bri0upaths onTUManbHbIN YMCIEHHBIA METO/ JJIsl peIIeHUs IOCTABICHHOM 3a/1auH;

- [TpuOnmxeHHO OLlEeHNBATh CIIEKTP MAaTPUIIbI JIMHEHHBIX alreOpandyeckux ypaBHEHU;
- AHanmM3UpOBATh YCTOMYHUBOCTD ITOJIYYEHHOI'O BBIYUCIUTEIBHOIO METOA;

- OI_ICHI/IBaTB MOPpAIOK alllIpOKCUMaUN l'[OJ'Iy‘ICHHOfI YHUCICHHON CXEMBI.



BJIA/IETh:
- [IpsiMbIMU METOJJTAMU pELICHHS CUCTEM JIMHEWHBIX YPaBHEHUM;

- MeTtonaMu HaxOXAEHHUS NPUONMKEHHUS K CIEKTpaM MaTpULlbl U €€ COOCTBEHHBIM
BEKTOPAM;

- MeTO,Z[aMI/I HUHTCPIOJIAIUA CETOYHOM (bYHKI_[I/II/I PA3IUYHOTO IMOpAaAKa IIaIKOCTH,

- MeTtogamMu  pa3HOCTHOW  alpOKCUMAalUd  OOBIKHOBEHHBIX U depeHInanIbHbIX
ypaBHEHUH;

- MetoaaMu pa3HOCTHOM alIPOKCHUMAILIUN YPAaBHEHHH MaTeMaTH4eCKON (PrU3HKH.

TeMbl U pa3jaeiibl Kypca:
1. Ananu3 anropuTMa X>3IIMPOBaHUS.

[TpuBOAMTCS KOHKPETHBIA aIrOPUTM XAIIUPOBAHMS U IIPOBOJIUTCS €r0 MaTEMaTHUYCCKUN aHAIHN3
JUTSL BBIYMCIIEHUSI HEOOXOAMMOTO YHCIIa ONepalyii ¢ TOMOIIbIO MPOU3BOASIINX (PYHKIIUHA.

2. AHanu3 4ucia JAepeBbeB.

Ha psne npumepoB aeMoHCTpupyercss crmoco0 moJcyeTra 4Yucia JIepPeBbEB, MOJUMHEHHBIX
pa3’IMYHBIM yCJOBHsIM. J[eMOHCTpuUpyeTCss METOJ aHajiu3a 4YHUCla JIEPEBbEB C MMOMOIIBIO
MPOU3BOIAIIMX (YHKITHIA.

3. 3ajauu TUCKPETHON MaTEMaTHKH.

HccnenyroTest 3aaun 0 pa3pelieHud PeKyppeHTHBIX (GopMyl. ACUMOTOTUYECKOE MOBEICHHE
Takux pemieHuil. PaccMatpuBaroTes 3amada o XaHolckoi Oarine, 3anada OBuaus Onasus, 3aqada
o npeaene uyncen GuboHayuu.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

IIpupononogooHbIe IHEPreTHYECKNe TEXHOJOIMHM U BO300OHOBJIeMasi IJHEPreTUKA

Heab AMCHUNIMHBI:

- mpuoOpeTeHue CTyACHTaMH 3HaHUH 00 OCHOBHBIX MHHOBAIIMOHHBIX METO/aX IMPOU3BOJICTBA,
nepeaayn ¥ mpeoOpa3oBaHUsl SHEPTHH; MEXAaHH3MOB 3JEMEHTApHBIX IMPOIECCOB, JIEKAIIUX B
OCHOBE 3TUX METOJIOB; POJIH OMOTEXHOJIOIUI, HAHOTEXHOJIOTUN U HAHOCTPYKTYPBIX MaTEpHUaJIOB
B Pa3BUTHUU JAHHBIX METOJIOB.

3agauu AMCHUIINHBIL:

- OCBOEHHE OCHOBHBIX IMOHATHII HPUPOIONOJOOHBIX SHEPreTHUECKUX TEXHOJOIMM, a TaKxke
OCHOBHBIX TEPMUHOB U ONPEICIIEHUNH B ATOH 00JACTH B COOTBETCTBUH C MEXAYHAPOIHBIMU
CTaH/apTaMy;

- OCBOEHME HaBBIKOB Pa0OThI CO CHELUaTbHOM JTUTEpaTypoil B IpeIMETHOM 00acTy;
- pOJI HAaHOPa3MEPHBIX (PaKTOPOB.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIHECcs JOKHBI

3HATh:

- OCHOBBI (PM3MYECKOI XUMUU TTOBEPXHOCTH KOHJIEHCUPOBAHHOTO COCTOSIHUS BEIECTBA, 0a30BbIE
pa3MepHble U CTPYKTypHbIe J((deKTbl B HAaHOCHCTEMaxX, XapaKTepHbIE OCOOEHHOCTHU
HaHOOOBEKTOB;

- OCHOBHBbIE KOHKpPETHBIE€ TEXHOJOTMHM U METOJbl CHHTE3a HAHOCTPYKTYp U THOPUIHBIX
HAHOCHCTEM; CIIOCOOBI X anmnapaTHOM pean3aliy B BUJIE Pa3JIMYHBIX YCTAHOBOK U PUOOPOB;

- OCHOBHBIC ITYTH B3aUMOJEHCTBHUI OJICKTPOXUMHUYCCKUX CUCTEM C JKHMBBIMU OpraHU3MaMH U
KIJIICTKaMMH.

yMeTh:

- IPpOBOAUTDH NTOHUCK U aHAJIN3 HaquO-TCXHHqCCKOﬁ I/IH(I)OpMaI_II/II/I YU HNaTEeHTHOM JIMTCPATYPBI 11O
3aJJaHHON TeMaTHuKe B obactu HpI/IpO,Z[OHO,Z[O6HLIX OHCPTCTUYICCKUX TEXHOJIOTUM |
HAHOMATCPUAJIOB IJId 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:
- CllelIMaIbHOM TEPMUHOJIOTHEH B 001aCTH HAHOTEXHOJIOIUH M METOJIOB CHHTE3a HAHOCTPYKTYD;
- CHIeMAIbHON TEPMUHOJIOTHEH B 00J1aCTH MPUPOIOTIOT0OHBIX SHEPTETUYECKUX TEXHOIOTHIA;

- MeTojaMu O0pabOTKH, aHalnW3a M CHUCTEMaTH3allud HAayYHO-TEXHWYECKOH M MaTeHTHOH
uHpOpMaLnu;

- HaBBIKaMU OCBOEHUS OOJIBIIOr0 00bemMa 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.

OcHoBHble TOHATHUA U omnpezaeneHus. lloTeHIUaNbHBIE BO3MOXHOCTH HPUPOAONOI00HBIX
DHEPreTUYECKUX TEXHOJOTMH C YYETOM HMEIOLIMXCS PECYpCOB I NPUPOJHOM SHEPIrEeTHKHU.
OcHoBHbIE cHCTEMBI BO300OHOBISIEMON SHEPT€TUKH, KOHBEPTEHIIHS TEXHOJIOTMI U NCIIOJIb30BaHNE
BOJIOPOJHBIX U 3JEKTPOXMMHUUYECKUX TEXHOJIOTHH JJii BO30OHOBIIIEMOI 3HEepreTuku. Bomnpocsl
skosiornd. OCHOBHbIE HampaBiIeHUs HCCIEAOBaHUNA U pa3paborok B Mmupe u B Poccun,
NEePCIEKTUBBI PA3BUTHS TaHHOTO HAIIPABJICHHUS.

[ToHaTHS HAHOTEXHOJOTHM U HaHOMATCPUAJIOB. KJ'IaCCI/I(I)I/IKaI_[I/I}I HaHOOOBEKTOB. (OCHOBHBIE
TECPMHUHBI U OHNPCACICHUA B COOTBETCTBUHU C MCKAYHAPOAHBIMH CTaHAApTaMHU. 3HaucHUE
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 oKpyxaroIas cpesa.

DKO0 ¥ OMOTEXHOJOTUN KaK Ba)KHBIN CETMEHT TeXHOC(HEpHOU 0€301MacHOCTH.

I_[I/IKJ'ILI yriepoda U BJIIMAHUC OMOTEXHOJIOT Uil HA HUX.

3. DHeprus CoJHIA U BETPA.



Oneprus conHia. CrocoObl UCIIONIB30BaHUS U IPEO0OPA30BAHUS SHEPTUU COJIHIIA, COBPEMEHHbBIE
¢dorobaTapen, HMX XapaKTEPUCTHUKH W MPUHIUNBI UX (yHKIHOHMpoBaHUS. [Ipobiembl
AKKyMYJINPOBAHMsI DHEPIMM COJHIA. VIHTEHCHBHOCTH COJHEYHOH paJualuu Ha TEPPUTOPUU
Poccunu B 3aBucHMOCTH OT BpeMeHHU roaa. [lepcrieKTuBbI pa3BUTUS COJIHEUHON SJHEPTETUKH.

Oueprusa Berpa. CrocoObl mpeobpa3oBaHus W aKKyMyJIMpOBaaHUs SHepruu Berpa. OCHOBHbBIE
TUIIBI BETPOTE€HEPATOPOB, MX XapakTepucTUKHU. [IpolneMbl akKyMyIupOBaHUS SHEPTrUU BETpA.
HMHTEHCUBHOCTh BETPOBBIX MOTOKOB Ha TeppUTOpHH Poccuu B 3aBUCMMOCTH OT BPEMEHH rojia.
Bonpocsl sxonoruueckoit 6e301macHOCTH.

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.

['maposHepreTnka, TPWIMBHAS W BOJHOBasg »HHepretuka. llpuHImMNBI mnpeoOpazoBaHus U
aKKyMyJIpoBaHus. ['mapopecypcsl 1 BOBMOKHOCTH IIPOU3BOJCTBA SHEPIUU C MCIOJIB30BAaHUEM
IIPWIMBHBIX WM BOJHOBBIX JIEKTPOCTaHIMKM Ha Tepputopun Poccnu. Borpocsl skomornueckon
0€30MacCHOCTH U NEPCIIEKTUBBI Pa3BUTHUS ITUX HAIPABICHUM SHEPreTUKU.

6. HpOI/IBBOI[CTBO U yThJiIm3anuus OHOMAaCCHI.

[TpousBoacTBO U yrunuzanus ounomaccsl. OCHOBHBIE IIPOLIECCHI U UX allllapaTypHOe 0QOpMIIEHHUE.
[ToreHunanbHbIE pecypebl Ul MPOU3BOACTBA OMOMAcChl, BKIItOUYas Bojgopocid, B Poccun u B
mupe. Bonpocs! skosnornyeckoit 0e30macHOCTH.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

IIporpammubie uHTEep(eiichl onepanuonHoi cucrembl UNIX

Heab AMCHUNIMHBI:

- [oslyueHuHe O0a30BBIX 3HAHUM 00 OpraHu3aluu OINEpPallMOHHBIX CHCTEM, pa3/IeICHUU
00s3aHHOCTEH MeXIy anmapaTHbIM O0ecreueHHEeM U SIPOM  ONEpPAllMOHHOW CHCTEMBI.
PaccMoTpenue KOHIENIMI COBPEMEHHBIX OINEPALlMOHHBIX CUCTEM IPOM3BOJAUTCS Ha IpHUMEpe
ornepannoHHoil cucrtembl Unix. PaccmarpuBaroTcsi monb3oBaTtenbckuii uHTEpdeiic  Unix,
nporpamMupoBanue Ha s3pike Unix  Shell, ucnonp3oBaHne CHCTEMHBIX BBI30BOB IS
B3aMMOJIEHCTBUS C ApOM B IIporpammax Ha sizbike CH.

3agauyd AUCHUILINHBI:

- U3Y4YCHME OCHOBHBIX KOHLENUMH M NPHUHLIMIIOB IPOECKTUPOBAHMS ONEPALMOHHBIX CUCTEM.
PaccmoTpenue B3anMozelcTBUs Aipa ONEPALlMOHHONW CUCTEMBI C allapaTHbIM OOeCIeuYeHHEM
COBPEMEHHBIX KOMIIBIOTEPOB;

- paccMOTpEHHME pealu3allid OCHOBHBIX KoHIenuuii coBpeMeHHbIX OC Ha mpumepe Unix
(TOHATHUS TpoIleCcC, TUTAHUPOBILKK MPoLIeccoB ¢ailn u ap.);

- 3HAKOMCTBO ¢ KOMaHJHOM 06010ukoil Unix Shell Ha ypoBHe mosb30BatTenst U NpOrpaMMHUCTA.
Boinonnenue nadoparopHbix padot no Hanucanuto Shell-ckpunTos. Beinonnenne nabopaTopHbIX
paboT Ha IPYruX CKPUNTOBBIX sI3bIKaX, B TOM uncie, sed u AWK;

- H3YYCHUC OCHOBHBIX CHUCTCMHBIX BBI3OBOB Unix. HpOFp&MMHpOBaHI/IC Ha sa3pike CH C
HUCIIOJBb30BaHHUEM CUCTEMHBIX BBI3OBOB.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs 0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- ocHOBHbIE KOMIOHEHTHI OC 00111ero Ha3HAaYeHUsI, He0OX0UMbIE 1)1 €€ PYHKIIMOHUPOBAHMS;

- OCHOBHBIE KOMaH/bI, HeoOXonumble aisi yBepeHHOH pabotbl B Unix Shell Ha ypoBHe
M0JIb30BATEIS;

- YIOpaBISIOLIME OIepaTopsl M ympasisgwoomue KoHCTpykiuu Unix Shell, HeoOxomumelie s
HanucaHus shell-ckpunTos.

yMeThb:



- pabotatr B komaHaHou oOosouke Unix Shell, mucate ckpuntel mias Unix Shell, mucats
nporpaMMsl Ha si3bike CH ¢ HCTI0JIb30BaHHEM CUCTeMHBIX BbI30BOB OC Unix.

BJIA/IETh:

- mpuéMamu MporpaMMHUPOBAHUS Ha CKPUNTOBBIX s3bIkax Ha mpumepe Unix Shell, awk u sed.

TeMbl U pa3jesibl Kypca:
1. Cuctemnsie Bb13oBbl OC Unix, cucremHoe nporpammupoBanne 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.

Orarnbl )ku3HU nporieccos. [Ipoueccoi-3oMou. Cuctemusniq Bei30B fork. KonnpoBanue npu 3anucu.
3aBepiienne mporecca. Exit m _exit. CucreMHBIC BBI30BBI Wait m waitpid. Makpocsl st
00paboTKH cTaTyca 3aBepIeHus mporecca. 3amaqa fork.

@dopmaT JBOMYHBIX BBINONHAEMbIX (aiinoB. Junamuueckue Oubmuoteku. Sbrk. Cuctemubie
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. menoBannblie kaHanbl. 3agada 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.

CI/IHXpOHI/IBaHI/II/I IMpoOLECCOB. Bzanmnas 6J'IOKI/IpOBKa nmponeccoB € MOMOUIBIO flock. 3&,[[8.‘18.

myshell.

BSD Coxketsl. Moaens knuent/cepsep. UNIX u Internet cokersl. IlocnenoBarenbHblil cepBep u
kiueHt Ha UNIX cokerax. 3amaya «mai daidmy.

ITporoxoinel. YpoBau nportokonoB. MAC anpec. ARP 3ampocsl. IP agpec. Mapmpyruzanus.
[Tpotokoner TCP u UDP. Komanna telnetCepsep nHa IP cokerax. HTTP nporokon. 3amaua
VYnpoiennstit http cepsep u ynporiennslii IE.

[Tpouiec init.ITpouieccr nemonwl. Hauanenas packpytka B BSD u System V. Syslog cepsep.
Koudurypamus, Bpaimienne J10roB. 3aaua «IpoTOKOI padOTHl B CEpBEPEN

Cymnepcepsep. Konguryparnus inetd. Getsockname u getpeername. 3agaya KIueHT o inetd.

DNS. Jlomensl o01miero Ha3HaueHUs U reorpaduueckue 1oMeHbl. TepaTuBHbIE U PEKYPCHBHBIS
3ampocel. Komanna nslookup. Tumbl 3anuceit B 3oHe. [Ipsimas u oOparHast 30HbI. DyHKINU
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 COOOIICHHMIA

Conporpammel. [lotoku. [lomnepxkka motokoB B supe. bubmmoreka pthreads. Co3manue u
3aBeplieHre MOTOKOB. Mcnonp3oBanue o0mux nepeMeHHbx. CHHXpOHU3AIMs TOTOKOB. 3a/1a4a
«HapaJuIeNbHbINA CepBep Ha MOTOKAXY.

Joctyn kx ¢aiyiaMm ¢ HCIOJIB30BaHHEM CHCTEMHOTrO Bbi30Ba mmap. OToOpakeHUE MaMsTh Ha
ycTpoiictBo /dev/zero. Ucnonb3zoBanue tmpfs s opraHu3anuy OOIIETO OCTYyNMa K MaMSTH.
Hcnonb3oBanue ycrpoiicTBa /dev/mem niist oroOpaxeHus pu3ndeckoi nmamatu. KorepeHTHOCTh
namsata. POSIX cemadopsl. Hcnonb3oBanre MBOMYHBIX ceMadoOpoB IJisl JOCTyNa K OOUIIUM
nepeMeHHbIM. Mcnons3oBanue ceMadopoB JUIsl COBMECTHOTO JOCTyna K OydepHOoMy mmyiy.
Jleautoku pu MCTIONIB30BAHUU C JIBYX ceMa(OpOB.



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

HanpagijieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METOAbI UCCJIEI0BAHUI

CHHXPOTPOHHBbIE METO/IbI HCCJIEOBAHNS CTPYKTYPbI U CBOICTB BelllecTBa

Heab AMCHUNIMHBI:

- OCBOCHHME CTYJCHTAMH IPUHIMIIOB TI'€HEpPAUUH M CBOMCTB CHHXPOTPOHHOTO H3IIYyYECHUS,
KOHCTPYKIIMOHHBIX OCOOCHHOCTEH SKCHEPUMEHTAIbHBIX CTAHIUM M OCHOB CHHXPOTPOHHBIX
METO/IOB CTPYKTYPHOH JMarHOCTHKH, O3HAaKOMJIEHHE ¢ mpumepamu npumenenuss CU nmms
peteHust GyHAAMEHTAIBHBIX U TPUKJIAIHBIX 3a7a4.

3agauu AMCHUIINHBIL:

- (opmupoBaHue 0a30BbIX 3HAHUM O CBOMCTBAX CHUHXPOTPOHHOIO M3JIY4EHHMs, METOJAaX €ro
HoJIyuyeHus1, Tunax uctouyHkon CU;

- q)OpMI/IpOBaHI/Ie 0a30BBIX 3HAHUH O MECTOAaX MNPHUMCHCHUSA CHUHXPOTPOHHOI'O H3JIYUCHUA B
COBpeMeHHOﬁ HayKe, allllapaTHbIX crocobax Hux peajmmsannun, MOJy4acMbIX € IMOMOIIBIKO HUX
pPE3yibTaThl B MHTEPECAX q)YHZ[aMCHTaJIbHOﬁ u HpI/IKHa,Z[HOﬁ HAayKH, IICPCICKTUBAX PA3BUTHUSA
CUHXPOTPOHHBIX HCCIIEIOBAHUN U HCCHGﬂOBﬂTCHLCKOﬁ I/IH(i)paCTPYKTprI B Poccum u B MHUpCE.

ITepeyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUYeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YyYaIOIIUECs T0JIKHbBI
3HATh:

O (yH1laMeHTaJIbHbIE TOHATHS, 3aKOHbI, TEOPUU U (HOPMYIbI, ONUCHIBAIOIINE T€HEPALNIO
CUHXPOTPOHHOT'O U3JIy4YEHUS;

[] cBOMCTBAa CHHXPOTPOHHOTI'O U3Iy4€HNUs,
[] MOpSIAKY YMCIICHHBIX BEJIMYMH, XapaKTEPHBbIE U IApaMETPOB CUHXPOTPOHHOIO U3JIYy4ECHUS;
O IPUHIUIBI paOOTHl COBPEMEHHBIX HCTOUHHKOB CHHXPOTPOHHOT'O M3JTyUEHHUS;

0 OCHOBHBIC  MCTOJAbI MMPUMCHCHUA CHHXPOTPOHHOI'O M3JIYUYCHUA I H3YUCHUA CBOICTB
BCIIECTBA U CTPYKTYPHBIC XapaKTCPUCTUKHU, KOTOPBIC MOT'YT OBITE OIpeaCICHEI C TIOMOUIBIO O3TUX
METOJ0B.

yMeThb:

O paccuuThIBATh MapaMeTpbl CUXPOTPOHHOTO M3JTy4eHUsl, IPUMEHATh (PrU3HUecKue TEOpUU
K OIMCAaHUIO XapaKTEPUCTUK CUHXPOTPOHHOTO U3ITy4EHHUS;



0 MPUMEHSTh CUHXPOTPOHHBIE METOAMKH JI U3BJICUEHHUS HE0OX0auMo MHOpMAIUK O
CTPYKTYpE UCCIETYeMOro 00bEKTa;

O 3¢ HEKTUBHO UCIIONIB30BAaTh COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHU M PECYPCHI TS
NOJYyYeHUsT HEOOXOJMMBIX 3HAHMH IO MHTEpECylIeil HaydyHOW mpobiemMe B paMKax
CUHXPOTPOHHBIX UCCIIEIOBAaHUM.

BJIA/IETh:

O CIeLUaIbHON TEPMUHOJIOIHEN B 00JIACTH CUHXPOTPOHHOI'O U3JTy4EHUS;

O METOAMKAMHU IIOCTPOCHMSI MOJIEJIEH K OIIMCAHUIO CBOMCTB CHHXPOTPOHHOT'O U3J1y4EHUS,

O OCHOBHBIMH METO/IaMU MPHUMEHEHUsS] CHHXPOTPOHHOTO M3IY4YEeHHUsI U 00pabOTKU JaHHBIX,

MMOJIYYCHHBIX B PE3YJIbTATC CUHXPOTPOHHOI'O SKCIICPHUMCHTA.

TeMbl U pa3jaeiibl Kypca:

1. Beenenwue. Ilpuponma cunxporpoHHoro wusnydeHus. Bumsl uctounukoB CH. OcHOBHBIE
HanpasieHus: npumenenus CU

HcTOuyHUKH pEHTI€HOBCKOT0 U3ilyueHus. M3iyduenne NBUxKyIerocs 3apsaaa. Y CKOpUTEIN YacTHULL.
[TonsiTve aMUTTaHCA 3JEKTPOHHOTrO Iyuka. CHHXPOTPOHHOE U3ilydeHue. [1okoneHust HCTOUHUKOB
CHU. Mupossie ucrounnku CH. Jlazepbr Ha cBOOOIHBIX 3nmekTpoHax. OCHOBHBIE HalpaBJICHUS
npumenenus CU.

2. B3aHMOHCﬁCTBHC CUHXPOTPOHHOT'O U3JIYYCHHA C BEICCTBOM.

Crnextp CU. Teopernueckue ocHOBHI B3aumozeiictsust CH ¢ BemecTBoM. Buasl B3auMonencTus
CH c BemecTBOM. I'pynmsl MeTO10B, OCHOBaHHBIX Ha mpuMeHeHnn CHU. Hccnenyemble 0OBEKTHI.
CtpyKTypHBIE TapaMeTpbl, U3BJIEKaeMble ¢ Hcnonb3oBanuem CH.

3. KOHCTPYKHI/ISI N OCHOBHBIC 3JIEMCHTBI CUHXPOTPOHHBIX 3KCIICPUMCHTAJIbHBIX CTaHHI/II\/JI.

KOHCTPYKI_II/IH BKCHepHMeHTaHBHOﬁ CTaHIIMH. CTaHI[apTHBIe OIITUYCCKHUC OJICMCHTBI
CUHXPOTPOHHBIX CTaHIIUMN. PaCHpOCTpaHéHHHe OIITUYCCKUC CXCMBI. CucreMsl
MO3UIIUOHUPOBAHUSA U YIIPABJIICHUS IBUKCHHUCM. ILCTCKTI/IPYIOH_II/IG CHUCTCMBEI.

4. CunxpotpoHHass JudpPAKTOMETpPUS JUIsl HCCIENOBAHUS OCOOCHHOCTEH  CTPYKTYpBI
MOHOKPHUCTAJIJIOB.

3amaun BBICOKOpa3pelIaronieldl CHHXPOTPOHHOM AudpakToMeTpun. BbiOop onTHYecKoi CXeMBI.
Hucnepcusi ontudeckoil cxembl. CTpyKTypHBIH (akTop. BiusHME pasnuyHbIX CTPYKTYPHBIX
UCKa)XEeHUN Ha (opMy KpHBOH AU(GPAKIMOHHOTO OTpa)keHUs - JaedopMaliusi, HECOOTBETCTBHE
pEIIETOK, OJMH U JiBa MUTAKCHAJIBHBIX CJIOS HA KPUCTAJUIMUECKON IOUIOXKKE, IEPUOANYECKAs
cBepxpemierka. OnpeneneHne CTpyKTypHBIX TapaMeTpOB.

5. PentrenoBcKkas CIICKTPOCKOITHUS MMOTJTIOICHUA U OMUCCUOHHAA CIICKTPOCKOIIHA.

OHepreTu4ecKue YpoBHHU NIEKTPOHOB U NEPEX0Abl Mex Ay HUMH. IIpoueccel MOTJIOLIEHUS
(OTOHOB M MX W3NMY4YEHUs aTOMHBIMU cUcTeMaMH. MexaHusM (opMupoBaHust GOpPMBI CIIEKTpa
NOIJIOUIEHUS.  DKCIIEPUMEHTaJbHblE METOAMKHM. IIpakTHueckoe nNpUMEHEHHE METOJI0B
CIEKTPOCKOINY TOTJIOLICHHUS.



6. DOTORIEKTPOHHAS CIEKTPOCKOMHA.

ONEeKTpOHHas CTPYKTypa MaTepuajoB: oT Mozaenu bopa k 30HHON cTpykrype. ®Pusznueckue
OCHOBBI (DOTOIEKTPOHHON CIEKTPOCKONMHHU. DIEKTPOHHAS CIIEKTPOCKOMHS IS XMMHUYECKOTO
aHamu3a ©  (OTODJIEKTPOHHAS CIEKTPOCKONMS C YIJIOBBIM paspemeHueM. [IpubopHo-
JKcIepuMeHTanbHas 6a3a. O6nacTu NpUMEHEHUs U IPUMEpPbI Pe3yIbTaTOB.

7. CHHXpOTpOHHAs BU3yaIu3alus.

[Tornomenne pPEHTTEHOBCKOTO H3JIyYeHHs. DHEPreTHYecKass 3aBUCHUMOCTh Ko3(dduuumenra
nornouieHus. Ilokazarenb mnpenomieHHs. OKCIEPUMEHTAIBHBIE CXEMbl BHU3yaJlU3allUU C
abcopOumoHHBIM U (pa3oBBIM KOHTpacToM. Tomorpadus, cmocoObl TOMOrpaduyecKkoro
BoccTaHoBJeHus. [IporpamMmer i paboTel ¢ nzo0paxenusmu. Obxactu npumenenus. [Ipumepst
UCCIICJOBAHUM.

8. PentrenoBckas Tonorpadus U BU3yaau3anus 1eQeKToB.
JedexTsl kpuctamnyeckon cTpykTypbl. KuHemaruueckas u AMHaMUYeCcKask AUPPaKIIUSL.

OddexT anHomanbHOrO npomyckanus. Buasl kontpacta B Tonorpadguu. Cxemsl Tonorpapuieckon
cheMKku. [IpenmyliecTBa CHHXPOTPOHHOTO H3Iy4eHHsl B Tonorpaduu. Tomorpadus ¢ yrioBoit
Pa3BEPTKOM.

9. PEHTreHOCTPYKTYPHBIN aHAIHM3 B OSJIKOBAasi KpUCTaLIOrpadusi.

OCHOBBI METO]a PEHTTEHOCTPYKTYPHOTO aHaIHu3a KpucTaiuioB. CTpyKTypa OEIKOBOH MOJIEKYIbI.
[Tonyuenue kpucramia Oeika, OT IeHa OO BBIPAIIMBAHHS KpUCTAJIa. DKCIEPUMEHTAIbHOE
obopynoBanue. Panuanmonnoe moBpexaeHue. Pa3oBas mpobiemMa U METOAbl €€ PEIICHUs.
YTouHEeHNEe MOAENU CTPYKTYpPHL. SIpKue pe3yabTaThl, IOBIUSBIINE HA BECh MUD.

10. TToporukoBasi peHTreHOBCKast Tu(PaKTOMETPHSI.
Teopetnueckre 0CHOBBI MeTO/1a. Paznmuunsi METO/10B OPOILIKA U MOHOKpHUCTAJLIA.

VYcnosust Jlays, 3akoH bparra-Bynbda, chepa DOBanpaa. OcHOBHBIE 3ajlaud MOPOIIKOBOM
mudpakuuu. CTpyKTypHbI M ¢a3oBblii aHanu3. [lpuHnunuanbHas cxema CHHXPOTPOHHOM
CTaHLUU JUI NOPOIIKOBOM audpakiuu (Ha npumepe ctaHiuu PCA). ITopomKoBbIif SKCIEpUMEHT
Ha CHHXpPOTPOHE — OCOOEHHOCTH, OTJIMYMS OT JAaObOpaTOPHBIX HMCTOUYHUKOB. AHAIU3
TU(QPAaKUMOHHBIX ~ KapTuH, moiuydaemas  uHpopmamus.  OmpeneneHue  mapameTpoB
MHUKPOCTPYKTYpbI. AmnmapatHoe U ¢usnueckoe ymupenue. ®opmynsl Kansorru, leppepa u
Crokca-Yuicona. Merog Yumibsmcona-Xosia. MHIuuupoBaHue W peleHue CTPYKTYpPHI IO
NopoIKy. MeToJ cHMyJIHpOBaHHOTO OTkura. IlomHompo@mibHBI aHAINW3 AUPpPAKTOrpaMM.
Mertonst Jle benst u Purdenpaa. Ananu3 nomHonpoduiibHoN QyHKIUU. CTpyKTYpHBIHA (hakTop,
daktopa Jlebas-Bamnepa. [lopomkoBast qudpakiiusi ¢ MOMOIIBI0 PEHTICHOBCKOTO M3JIYYCHHS 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 HHEPLHMH U ero pU3ndeckuil cMbIci, QYyHKIUS pacipeesieHus
[0 PAacCTOSHUSIM, MOJEIMPOBAHUE CTPYKTYphl MOHOJUCHEPCHBIX CHCTEM U HHTEpIpeTanus
pe3ynpraToB. CxeMa MajloyrJIOBOTO SKCIIEPUMEHTa - OCHOBHBIE 3JIEMEHTHI U OCOOEHHOCTH
YCTaHOBKH, MOHOXpOMAaTH3alMs U (POKYCHUPOBKA M3ITYUEHHSI, KOJTTUMAIIHS ITyYKa, BO3MOXHOCTH
MOJICPHH3AIINHN IKCIIEPUMEHTATBLHOM 0a3bl. OOBEKTHI HCCIICIOBAHUS U UX OCOOCHHOCTH, BIUSHUE



paguaIMoOHHBIX TIOBPEKIECHUN Ha Ouosjornyeckue o0beKkThl. Hekoropele mpumepbl paboT Ha
ucroununkax CHU.

12. Meroap! ucclie0BaHUS TOBEPXHOCTEH U HHTEP(EICOB.

OcHOBHBIE TEOpPETUYECKHE MOAXOAbl K XapaKTepHu3ally MoBepxHocTel u unrepdeiicos. Meton
peduekToMeTpun. Meroa nudpakuuu B CKOIb3sIIEH reoMeTpuu. MeTo1 CTOSIUUX PEHTTEHOBCKUX
BosiH. MccrenoBanuss Ha TOBEPXHOCTH JKUAKOCTH. [lapamerpbl, H3BIEKaeMble C MOMOIIbIO
CUHXpPOTpOHHOTO u3nydeHusi. lccnegoBarenbckas uH(pacTpykTypa Uis HCCIeIOBaHUMN
MoBepXHOCTeH U nHTepdericoB. [Ipumeps! uccinenoBanmii.

13. PentrenodmyopecieHTHbINH aHaTu3 U (Pa304yBCTBUTEIHHBIC METOIBI.

PentrenogayopecuentHsiii ananu3. Mccnenyemble o0pasubl U 06aacTh npuMeHeHus. OCHOBBI
Teopuu: (oTod(h(HEKT, XapaKTepUCTUUECKHIH PEHTTEHOBCKUH CIIEKTP aTOMa, KaYeCTBEHHBIH U
KOJIMYECTBEHHBIM JJIEMEHTHBIM aHanu3. OKCIEpUMEHTalbHas cxeMma. llpumepsl sApkux
pe3yibraroB.Pa3zouyBcTBUTENbHBIE MeTOABI. Pa3oBas MpobiaeMa PEHTI€HOBCKUX UCCIIEA0BAHHM.
Merton cTOSUMX PEHTTEHOBCKUX BOJIH B 00JIACTU MOJHOTO BHEIIHErO OTPAXXEHUS U B YCIOBUAX
Oparroeekoil audpakuuu. Mccneayemsle oOpasipsl U 001acTe npuMeHeHUs. OCHOBBI TEOPUH U
IKCIIepUMEHTaIbHas cxema. [IpuMepsl SspKux pe3yabTaToB. MeTol MHOTOBOJIHOBOHM THU(PaKIIHH.
Hccnenyemble 00pasnbl 1 00s1acTh MpuMeHeHnss. OCHOBBI TEOPUH U AKCIIEPUMEHTAIbHAS CXeMa.
IIpumepsl IpKUX PE3YIIBTATOB.

14. COBpeMeHHHe MMOAXOJbI K BpEMApa3pClIatomiuM UCCICAOBAHUSAM.

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. [lOAXO0MbI K HCCIEIOBAHHIO OBICTPBIX IPOIIECCOB.
[Toxxomel K HCCIEIOBaHUIO CBEpXOBICTPBIX mporeccoB (Pump-probe, JICD). OcobGennoctn
pealu3auuy  BPEMSAPA3PEIIAIINX  METOJ0B, MPUMEPbl IKCHEPUMEHTAIBHBIX  CTaHIMI
(crienManbHbIE ONITUYECKUE DJIEMEHTHI, CIIEIMaIbHbIE AETEKTOPHI U T.1). [IprMepsl poBeieHHbIX
WCCIIEIOBAHUM.

15. KOFepeHTHOCTB CHUHXPOTPOHHOI'O U3JTYYCHUS U KOTCPCHTHBIC MCTO/BI.

[TonsiTe KorrepeHTHOCTH M3MydeHMs. [lonHas u yacTMYHAs KOrepeHTHOCTh. KorepeHTHOCTh U
CIIEKTpajbHas SAPKOCTh HCTOYHMKA CHUHXPOTPOHHOIO W3iIy4deHus. JUIMHBI MPONOIBHOU H
MOTIEPEYHON KOTE€PEHTHOCTH. ABTOKOPPENSLMOHHbIE (YHKIIMHM MEPBOrO M BTOPOTO MOPSIKA.
Crnexubl. YIJIOBOM pa3Mep CIEKJIOB M CTaTUCTHMKA MHTEHCUBHOCTH CIIEKJIOB. PeHTreHoBcKas
doToH-KOppenALoHHas — cnekTpockonus. KorepeHTHas nudpakuvoHHass BHU3yalu3alus.
[ITuxorpacdus. [Ipumepsl HayuHBIX PE3yIbTATOB KOT€PEHTHBIX METOIOB.

16. IlepcniekTUBBI pa3BUTHsI CHHXPOTPOHHBIX HCcienoBaHui B Poccnn u B Mupe.

[TepcnekTHBBI Pa3BUTHS SKCIEPUMEHTAIBHON HHPPACTPYKTYPHI CHHXPOTPOHHBIX M HEHTPOHHBIX
uccienoBanuil. OCHOBHBIE TPEH/bI Pa3BUTUS CHHXPOTPOHHBIX U HEUTPOHHBIX MCCIEAOBAHUMN B
mupe. IlepcnexktuBbl pa3zButus nanamadra megascience. denepanbHas Hay4HO-TEXHHUYECKas
porpaMMa pa3BUTHUSL CUHXPOTPOHHBIX M HEUTPOHHBIX HCCIEIOBAaHUM M MHPPACTPYKTyphl Ha
2019-2027 ronel.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

CrarucTuyeckasi puzuka

Heab AMCHUNIMHBI:

- TO3HAKOMHUTH CTYICHTOB C 3aKOHOMEPHOCTSIMHU, UMEIOIIMUMUCI B MAKPOCKOIIMYECKUX CUCTEMAX
¢ OOJIBIITUM YHUCJIOM YACTHII, KaK KJIIACCHYECKHX, TAK U KBAHTOBBIX, & TAKXKE C METO/IaMHU, KOTOPHIE
MPUMEHSIOTCS B CTAaTHCTHYECKOW (DU3WKE JUIsl OMMCAaHUSI CBOWCTB Takux cucreM. IIpu stom
CUCTEMBI U3 OOJIBIIIOTO YKCIIA YaCTHII OYIYT pacCMAaTPUBATHCS, TJIABHBIM 00pa3oM, B COCTOSTHUU
CTaTHCTUYECKOro paBHoBecusa. HeOoinblias yacth Kypca OyneT MOCBSLIEHA M3YYEHUIO OCHOB
HEPABHOBECHOW CTATUCTUYECKON MEXAHUKHU.

3agauyd AUCHUILINHBI:

- HAY4YUTb CTYACHTOB, UCXOAS U3 MI/IKPOCKOHI/I‘-IGCKOI\/JI MOACIIN CTPOCHUA BCIICCTBA, IMOJIb3YACH
METOJaMH CTaTUCTUYCCKON (1)I/I3I/IKI/I, paCCUUThIBATH CBOICTBaA MAaKpPOCKOIMMYCCKHUX CUCTCM, TAKHEC
KaK YpaBHCHHC COCTOAHUSA, TCINIOEMKOCTb, MArHUTHAA U JUBJICKTPUICCKUEC BOCIIPUUMYNBOCTH U

IpyTHe.

IlepeyeHb MuIaHUPYEMBIX Pe3yJbTATOB 00YUYEHHS 1O JUCHHUILJIMHE (MOYJII0)
B pe3ynbrare oCBOCHUS AUCITUTUTHHBI 00YYIaIONTUECs JOJKHBI
3HATh:

- OCHOBHBEIC paCHpCHeHCHI/IH B CT&TI/ICTI/I‘IGCKOﬁ TepMOI[I/IHaMI/IKeKJ'IaCCI/I‘-ICCKI/IX N KBAHTOBBIX
CUCTEM, COJCpXAIIUX OOJBIIOE YHCIIO YACTHIl: MHKPOKAHOHUYECKOE pacrpeselieHue,
KaHOHMYEeCKoe pacnpenenenne ['m60ca ¢ MOCTOSHHBIM YHCIIOM YacTHUIl U pacnpeneneHue ['md0ca
C HepeMeHHBIM YHCJIOM 4YacCTHuIl, a TaKXeE YCJ'IOBI/H[, HpI/I KOTOpBIX pCaJ'II/I3y10TC$[ JaHHBIC
pacnpe/eeHus;

- CTaTUCTUYECKHUE OIPENEICHUs ODHTPOIHUU Ul MHUKPOKAHOHMYECKOTO Y KaHOHMYECKOIO
pacipeneneHun;

- OCHOBHBIC TCPMOANHAMHWYCCKHUC HCPABCHCTBA,

- OMIpPCACIICHUA XUMHUYCCKOI'o IIOTCHIOHAJIA B CHUCTEMAX C IEPEMCHHBIM YHCJIOM 4YaCTULl JIA
Pa3JIMIHBIX TCPMOANHAMHUYCCKUX IMOTCHIINAIIOB,

- KpUTEPHH BBIPOXKIACHUS U HI€aTbHOCTH (epMU-Ta3a,
- OCHOBHbBIE OCOOEHHOCTH SIBIECHHUS 003€-KOHIECHCALIUN B UACAILHOMOO3€e-Tase;

- YCJIOBHA, ITPU KOTOPBIX (bepMI/I- u 003e-CTaTHCTUKHU MEepexo 4T B 60J'ILLIM3.HOBCKYIO CTaTUCTUKY,



- CHMMETPHITHBIC CBOMCTBA BOJHOBBIX (D)YHKIIUI CHCTEM TOXKICCTBEHHBIX YAaCTHII, OMTMChIBAEMbBIX
dbepmu- u 603e-CTAaTHCTUKAMH,

- 0COOEHHOCTH moJaxoaa K OIMMCaHuro CBOMCTB KBaHTOBBIX CHCTEM B3aUMOJCCTBYIOIINX HaCTHUI] C
IIOMOIIBIO A3BIKA KBA3MYaCTHIL,

- o0Imue mpencTaBieHuss 0 MUKPOCKOIIMYECKOW Teopuu cBepxmpoBoauMoctubapnuna-Kymepa-
Ipuddepa;

- OCHOBHbBIE TIOJOXKEHUs Teopuu (azoBeix mnepexonoB llpoma Jlammay ©Ha mnpumepe
(eHOMEHOIOTUYECKOI TEOpUH CBepXIpoBoauMocTy I nH30ypra-Jlannay;

- 0o01Iue mpeicTaBlieHUsI O CTAlMOHApHOM W HecTauuoHapHoM 3¢ddexrtax/[xo3edpcona u ux
MPUMEHEHUU JJI CO3JaHUsI CBEPXIIPOBOISAIINX KBAHTOBBIX HHTEP(HEPOMETPOB;

- OCOOCHHOCTH MOJXO/A K OINMCAHUI0 HEPABHOBECHBIX IIPOLIECCOB C IIOMOIIBIO KUHETUYECKOTO
ypaBHeHHs bonbliMaHa 1 ypaBHEHUs1 KWHeTHYecKoro Oananca [laynu.

yMeThb:

- HAXOIWTh CPEIHUE 3HAYCHUS (U3MUSCKUX H3MEPSEMBIX BEIMYUH C TOMOIIBIO (PYHKIIHH
pacnpenesieHusl B KIIACCUYECKOW CTaTUCTUKE M C MOMOLIBI0 MATPHUIIbI IUIOTHOCTH B KBAHTOBOM
CTaTHUCTHKE;

- BBIYUCIIATh CTATUCTUYCCKHUE CYMMBI JIAA UACAJIBHOI'O OJHOATOMHOI'O I'a3a, ra3a IBYXaTOMHBIX
MOJICKYJI, HACAJIbHBIX KBAHTOBBIX q)epMI/I' u 603€-F830B;

- HaxXOJuTh TEMIIEPATYpPHYIO 3aBUCHMOCTb KOJeOaTeIbHOW U BpaLIaTEIbHOM TEIIOEMKOCTEH
JIBYyXaTOMHOTI'O T'a3a MOJIEKYJI, COCTOSAIIUX KaK U3 Pa3HbIX, TaK U U3 OJIMHAKOBBIX aTOMOB;

- BBIBOIAUTH TCPMOJUHAMUYCCKUEC COOTHOIICHUS I IBYXYPOBHCBBIX CUCTEM;

- BBIYUCIATH (DIYKTyaluu (PU3MUYECKUX H3MEPSEMBIX BEJIWYHH B TEPMOJAWHAMHUYECKOW TEOPUHU
GykTyanmii;

- HaxXOJWUTb BBIPAXKCHUA JIA CBO60}1HOI>'I OHCpPIrur, XHMHUUYCCKOTO IOTCHIHAIA, JHCPIUH,
TCIINIOEMKOCTHU, YpaBHCHHA COCTOSHUSA HACAIBHOI'O KJIACCHYCECKOI'O 6OJ'ILI_IM8.HOBCKOFO rasa u
nacaJIbHbIX KBAHTOBBIX (bepMI/I' n 603e-ra303;

- HaxXOJUTh TEMIIEPATYPHYIO 3aBUCUMOCTh HAMArHWYEHHOCTH U MAarHUTHOW BOCIPUAMYMBOCTH
KJIACCUYECKOT0 MJICAIBHOTO I'a3a MATHUTHBIX JUIIOJEH M KBAaHTOBOI'O ra3a aTOMOB, MMEOIIMX
OpOUTATBHBIN M CIIMHOBBIA MOMEHTHI;

- BBIYUCIIATh MapaMariuTHYIO 1 JUAMariHuTHYHO BOCIIPUHUMYUBOCTU UACAJIBHOI'O 3JICKTPOHHOTO
bepmu-rasa;
- HAXOJWUTh TEMIIEPATYPHYIO 3aBUCUMOCTh HAMarHMYEHHOCTH U MArHUTHON BOCHPHUMMYUBOCTH

(I)eppOMaFHeTI/IKa B Mojienu M3unra B HpI/I6J'II/I)KeHI/II/I METOJa CaMOCOTJIaCOBaAHHOI'O ITOJIA,

- HAaXOJHTh TEMIIEPATYPHYIO 3aBHCHMOCThH KOJIEOATEIBPHONW TEIUIOEMKOCTH KPHCTAUTMYSCKOM
pemieTky B Mojienu [lebast;

- ONHUCHIBaTh TEPMOJUHAMUYECKHE CBOMCTBA CBEpPXIPOBOMASIIETO COCTOSHUS B MOJETH
['mu36ypra-Jlannay;



- HaxOJuTb BEIWYMHBI TEPMOJMHAMUYECKOTO KPHUTHYECKOTO MArHUTHOTO IOJSA  AJIA
CBEPXIIPOBOJHUKOB | poa ¥ BEIMYHMHBI HUKHETO U BEPXHETO KPUTUYECKUX MAarHUTHBIX I10JIEH B
ceepxnpoBogHukax Il pona;

- BBIYUCIATH Bl]-IpUOMIDKEHNH KUHETHYeCKHe KO3()(DUIMEHTHI BBIPOKACHHOTO 3JIEKTPOHHOTO
rasa B METallic;

- pewaTh ypaBHEHUE KuHeTHueckoro Oamanca Ilaynau uis ABYXypOBHEBOW M N-YpOBHEBOM
CUCTEMBI.

BJIA/IETh:
- OCHOBHBIMHU METOJAMH CTaTUCTHUECKON PU3NKH — MeTOA0M aHcambieit ['nboca;
- MECTOAOM BBIYUCJICHUA CpeI[HI/IX BCJIIMYHH C ITIOMOIIBIO ManI/II_ILI IIJIOTHOCTH,

- METOZOM BTOPHYHOI'O KBAHTOBAHUS;

- MetoqoM (pyraknmonana ['ma3Oypra-Jlanmgay mns (GeHOMEHOJIOTHYECKOTO OMUCaHUsST (a30BBIX
Nepexo0B BTOPOTO poJia Ha MIPUMEPE CBEPXIPOBO/IAIIETO IIEPEX0/1a;

- MCTOOOM CaMOCOIJIaCOBAHHOTI'O ITOJIA OJ1d CUCTEM B3aHMOﬂeﬁCTBy10HIHX HaCTull,

- IPOCTEHUIIMMHM METOJAMM OIMCAHUs HEPABHOBECHBIX SBJICHUN C IOMOIIBI KHHETHYECKOIO
ypaBHeHus bonbiiMaHa v ypaBHeHUs! KUHeTH4ecKoro Oananca [laymnu.

TeMbI U pa3jeiibl Kypca:
1. UneanbHbIe rasbl.

WNneanbHblii onHOaTOMHBIN Ta3. Pacnpenenenue Makcsemna—bonsimana. TepMoguHaMuiecKkue
CBOICTBa IBYXYPOBHEBHIX cUCTeM. BHyTpeHHME cTeneH! CBOOOIbI aTOMOB U MOJIEKYIL.

BpamarensHas u kosebarenpHas TEIUIOEMKOCTh ra3a W3 JBYXaTOMHBIX MoOJeKkys. Brushue
CIIMHOB sI/Iep Ha TEeMIEepaTypHYIO 3aBUCUMOCTb TEIUIOEMKOCTH OPTO- M IMapaBoJOpOja. 3aKOH
paBHOpacIpeleIeHHUS.

Bonbmioit craructuueckuit ancam6inp a1 pepmu- u 0o3ze-raza. Pacnpenenenne @epmu—/Iupaka
u bose—-Onnmrelina. [lepexon k pacnpenenenuro bonpimana.

CuMMeTpHs BOTHOBBIX (DYHKIIMI CUCTEM, COCTOSIINX U3 OOJBIIOr0 KOJIMYECTBA TOXKIECTBEHHBIX
yacTull. MeTo BTOPHYHOTO KBaHTOBaHMsI. BRIpOXKICHHBIN HeanbHbIN (epMu-ra3. XUMHUUECKUN
MOTEHIMAN, MIOTHOCTh COCTOSIHUM Ha MOBEPXHOCTH DepMH, TEIUIOEMKOCTH 3JIEKTPOHOB B
MeTaJljie. Y paBHEHUE COCTOSIHUS, CIIydall HU3KUX TEMIIEPATYpP, BBICOKUX INIOTHOCTENW M BBICOKHX
TeMIlepaTyp, MajibIx IioTHocTel. [Tapamarnernsm [laynu n nnamarnerusm Jlangay.

Konnencauust boze-DitHmreitna. XuUMHUYECKHI MOTEHIMAN, TEIUIOEMKOCTh W YpaBHEHUE
COCTOSTHHS HAcaIbHOr0 003e-ra3za. oHOHBI U MoeIb JleOast.

2. HewnpneanbHble KBAHTOBBIC T'a3kl.



['mnotesa kBa3uyacTuil. DJIEMEHTapHbIC BO30YKICHHS B HaeaabHOM (pepmu-raze. HemaeanbHbIi
depMmu-ra3 co cnabbM npuTsHKeHHEM. 3aia4da Kynepa o cBsI3aHHOM COCTOSHUM BYX 3JEKTPOHOB
Haja (epMu-noBepxHocThio. ['amMunbronnan moxenu bapnmna—Kynepa—Illpuddepa u cnexrp
BO30Y)XJICHHI B CBEPXMPOBOAHUKAX. DYHKIUS pacHpeeNIeH s YaCTHII IO cOCTOSHUAM. CKauok
TEIVIOEMKOCTH W TEPMOAMHAMHUYECKOE KPUTHYECKOE IoJie B (PEHOMEHOJIOTUYECKOH TEOpHH
cBepxnpoBoaumoctu I ua3dypra—Jlangay. [lapamerp nopsiaka, GurykTyanuu napameTpa nopsiika.
OrpannyeHus Ha TPUMEHHUMOCTh Teopuu ¢a3oBbix nepexonoB Il poxa Jlangay. KBantoBanue
MarHMTHOIO MOTOKa B cBepxmnpoBojaHukax. CepxmnpoBoguuku I u Il poga. CraunonapHblil u
HecTamoHapHbIit d3pdexTs [xo3edcona. CBepXmpoBoasIIre KBaHTOBbIE HHTEP(HEPOMETPHI.

3. OCHOBBI KHHETUYECKOU TEOPUH.

Kunetnka OonblMaHOBCKOTO Ta3za. DyHKuus pacnpezeneHus. YpaBHEHUE IepeHoca
Bonbeimana u o6macts ero npumenumoctd. H-reopema bonpiimana, napagokcs! "oopatumoctu" u
"Bo3Bpara". YpaBuenue bonbiimana B [1-pubnmkeHun 1 6€3 ydera CTOJIKHOBEHUH. YpaBHEHUE
BnacoBa—Jlanmay. Kunernueckue ko3 hUIIMEHTHI METAILIA.

DEeHOMEHOJIOTUYECKOEe  ONMMCAaHWE HEPaBHOBECHBIX MporeccoB. llpuHmum cummerpuu
kuHeTndeckux kodpdunrentos OHcarepa. YpaBHeHHE KuHeTH4Yeckoro Oananca [laymm.

4. OCHOBBI CTATUCTHYECKOMN TCPMOAUHAMUKHU.

BeposiTHOCTHOE OnmMcaHue TUHAMUYECKOIO COCTOSIHUS CHUCTEM, COAEpXKAIIUX OOJbIIOE YUCIIO
yactull. Meton ancamOnei. DyHKIUs pacnpelesieHUss W pPaBHOBECHAs MaTpUIla IJIOTHOCTH.
MukpokaHoHuueckoe pacnpenesnenue. CTaTUCTHUECKOE OIpeAeeHUue SHTponuu. BriBon
TCPMOANHAMHWYCCKUX COOTHOIIIECHUH B MHKPOKAHOHUYCCKOM PACIIPCACIICHHUU.

Kanonuueckoe pacnpenenenue ['n66ca. Crartuctuueckas cyMMma. BbIluncieHHE OCHOBHBIX
TEPMOJMHAMHYECKUX BETUYHMH, TEPMOJUHAMUYECKHE TMOTeHIHa bl. DIyKkTyaluu O>HEPruu B
KaHOHUYECKOM pacrpefeieHuu. OJKBHUBAJICHTHOCTh KAHOHUYECKOTO M MHKPOKAHOHHYECKOTO
aHcaMOJIei.

CucreMbl ¢ NMEpPEeMEHHBIM YHCIOM YacTHll, OOJIbIION KAaHOHWYECKUH aHcamOib. DIyKTyaruu
YyHhClla YacTULl, JKBHUBAJEHTHOCTh OOJBIIOrO KaHOHMYECKOro aHCamOiIs M KaHOHHYECKOTO
ancam6ms. TepmomHamMuuecke HepaBeHCTBa. TepMoauHaMUUecKast Teopus QIyKTyarui.



AHHOTANUM K pa004YUM NMPOrpaMMaM U CIUILINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

CroxacTu4ecKkue npoueccobl

Heab AMCHUNIMHBI:

- IO3HAKOMUTD CTYACHTOB C OCHOBHBIMU UJCAMU U TIOHATUAMH, HCO6XOI[I/IMBIMI/I JJI TIOCTPOCHU A
CTOXAaCTHUYCCKUX MOI[eHef/'I p33H006p33HbIX IMpoOLCCCOB, BBIYUCIUTCIIBHBIX AJIIOPUTMOB U
OTKPBITBIX CUCTCM;,

- J1aTb MHCTPYMEHTapuil IJIsi OMHMCAHUS CIy4alHBIX IPOLIECCOB B TEPMHUHAX KIACCUYECKUX
CTOXacTHYeCKUuX AudepeHnanbHbIX YpaBHEHUH;

- MO3HAKOMHUTL C 0a30BBIMHU CJ'Iy‘lEIfIHbIMPI nponeccamn — BUHCEPOBCKUM, IIYACCOHOBCKHUM U
mpoueccaMu .HGBI/I;

- O3BHAKOMMUTD C CY60pI[I/IHI/IpOBaHHI)IMI/I C.]Iy‘IB,ﬁHBIMH nmponeccaMu Kak MOACIIAMHU HCMAPKOBCKHX
IMponecCoB;

- 03HAKOMHTb C HOBBIMU MaTeMaTHUYECKUMU OHSATHSIMH, BOSHUKAIOIIMMU ITPU OITMCAHUHU 0a30BbIX
CJIy4aliHBIX TPOIIECCOB, TAKMMH KakK JPOOHBIC MPOU3BOJHBIC M WHTETPAlbl, UX CBOWCTBAMH,
(dpakTagTbHBIMU 00BEKTaAMH.

33}13‘11/[ AUCHUIIJINHBI

- HAYYUTh CTYJICHTOB COCTAaBIISITh U peIIaTh KJIACCUYECKUE cToXacTruueckue auddepeHnnanbHbie
ypaBHenus (C/Y), moHumarh 0a30BbI€ TOHSATHS W TPEICTABIICHUS, JISKAIUE B UX OCHOBE,
Hay4uTh nosrydath u3 C/{Y nerepmunupoBanubie nuddepeHuaibHble ypaBHEHUS 11 OCHOBHBIX
XapaKTEPUCTUK OTKPBITHIX CUCTEM;

- HAy4YuTh MOJICIUPOBATh pELICHUs JCTEPMUHUPOBAHHBIX ypaBHEHHUH  ClydalfHBIMHU
YpaBHEHUSIMU;

- HAY4YUTb PACCUUTHIBATH OCHOBHBIE BEPOSTHOCTHBIE XapPaKTEPUCTUKU CIyYaWHBIX IPOLECCOB,
CTPOUTH ClTydyaliHble MOJIETN pa3HOOOPa3HbIX SBJICHUM U CUCTEM;

IlepeyeHb MuIaHUPYEMBbIX Pe3yJIbTATOB 00YUYEHHS 10 JUCHHUILIMHE (MOYJIIO)
B pesynbrare 0CBOCHUS AUCHUIIMHBI 00yYarOIUeCs JOKHBI
3HATh:

- OCHOBHBIE TOHATHUS TEOPUU BEPOSTHOCTH — CUTMa- U OOpEJeBCKHE anredphl, U3MEepUMbIE
IIPOCTPAHCTBA, BEPOSITHOCTHYIO MEPY, BEPOATHOCTHOE U MOJIHOE BEPOSITHOCTHOE IIPOCTPAHCTBA,
IPOCTPAHCTBO COCTOSHUM, H3MepHMble (QYHKUUHU, CIOy4daiHble BEIMYUHBI W  (QyHKIHH,
MaTEMaTUYECKOE 0’KMJIAHUE U UCHEPCUIO CIIyYaliHON BEIWYMHBI, YCIOBHYIO MAaTeMaTHYECKOE



OKHJAHUE U YCIOBHYIO BEPOSTHOCTh OTHOCUTENIBHO CUTMa-ainreOpsl, PYHKIMIO pacipeesieHus
BEPOSATHOCTH U TUIOTHOCTh (DYHKITUU paCIIpeICIICHHSI, COBMECTHBIE M YCIOBHBIE BEPOSITHOCTH;

- OCHOBHBIC TIOHSATHUS TEOPUM CTOXACTUUYECKHX IIPOLIECCOB - MAapKOBCKHE IPOIIECCHI,
cenapa0esIbHbIE  IIPOLIECCHI, CEYEHHWE M TPAeKTOpUs CIydyallHOro IIpolecca, Teopema
Konmoroposa;

- OCHOBHBIC TIOHSTHS COBPEMEHHOW TCOPHU CTOXACTUYECKUX IPOILECCOB - MH(POPMAIMOHHBINA
noTOK ((puIIbTpaIus), HEYNPEeKAAIIUN TpoIecc, UCTOpUs Mpoliecca, MOIUPUIIMPOBAHHEIC,
Hepas3nuyuMble W peryisapHbie (cadlag) ciydaitHbie MpoOIECChI, MAapKOBCKOE BpeMs (Bpems
OCTAHOBKH ), MAPTUHTAJIBI, Cy0 ¥ CyIep MapTHHTAIbI, (YHKIIMH OTPAaHUYCHHON BapUaIluy;

- OCHOBHBIE MOHSATHS U MPEACTABICHUS LIEHTPAJIbHBIX MPEEIbHBIX TEOPEM - CXOJAUMOCTb MOUYTH
HaBepHoe (T1.H.), CTOXaCTUUECKUH Mpeiesl, UITU MPeIesl 0 BEPOSITHOCTH, CXOAUMOCTh B CPEIHEM
NopsIJIKa , PEIe [0 paclpeiesieHuIo0, a0y CXOAUMOCTh, B3aUMOCBS3b Pa3INYHbIX MPEEIIOB,
CBOICTBa XapakTEpPUCTUYECKOW (PYHKIIMH, XapaKTEPUCTHUECKYI0 (DYHKIMIO AJISi TrayCCOBCKOTO
pacmpesieieHusi, TEOpeMy O HENpPEePhIBHOCTH; LIEHTPAIbHYIO MPEAETbHYI0 TeopemMy s
OJINHAKOBO pACIPENEICHHBIX CIy4alHBIX BEIHYUH, CBSI3b C PEHOPM-TPYIIOBBIM TMOJIXOO0M,
PEHOPM-TPYIIIOBOE  MpeoOpa3oBaHUE, HEMOJBIDKHYIO  TOYKY, aHalu3  yCTOMYMBOCTH,
HEHTPAJIbHYI0 MPECIbHYI0 TEOpPEMY JUIsl OJIMHAKOBO PAclpeAeNICHHBIX CIy4YailHbIX BEJIHYUH B
city4ae OECKOHEUHOM TUCTIEpCUU;

- ypaBHenue Yemmena-Kommoroposa-CMoiryxoBckoro, o000meHHoe ypaBHeHne Doxkepa-
[Tnanka, MaTeMaTUYECKOE ONPEEIICHUE HETPEPHIBHOTO MApPKOBCKOT'O IIPOLIECCA, YaCTHBIE Cllydan
o0o0menHoro ypaBHeHusi ®oxkepa-Ilmanka - ympammsromee ypaBHeHue, auddy3noHHbIe
npoueccsl, ypaBHeHHe Dokkepa-IliaHka; aeTEpMHHMpPOBAHHBIE IIPOLECCHI M ypPaBHEHUE
JlmyBWuUIsI Kak dYacTHBIA ciiydail oOoOmeHHoro ypaBHeHusi Doxkepa-lIlimanka; 00600meHHOE
YpaBHCHHUEC q)OKKepa-HJIaHKa KaK KHHCTHUYCCKOC YpPaBHCHHC IMPU KJIACCUYCCKOM MW KBAHTOBOM
OIMCAaHUU;

- CTallMOHAapHbIE MAapKOBCKHE IPOLIECCHI - 3PrOJUYECKHE CBOMCTBA CTAllMOHAPHOTO Ipoliecca,
U3MEPEHUs] CPEAHEro 3HA4YeHUs, aBTOKOPPENSIUOHHONW (YHKIMHU, CHEeKTpa, Teopemy Bunepa-
XWHYMHA, U3MepeHHe (QYHKLIUU pacHpeleNeHHs; OJAHOPOJHbIE MapKOBCKHE MPOLECChl U HUX
(bU3MUECKyr0 MHTEPIIPETAINIO, aBTOKOPPEISALNOHHYIO (DYHKIINIO MAPKOBCKUX MPOLIECCOB;

- OCHOBHBIE TIPEJICTABICHHS O BHHEPOBCKOM  IIpOLlECCE -  HEPEryJsipHOCTh U
HeAUPPepeHIPYyeMOCTh TPACKTOPUN, HE3aBUCUMOCTb MPHUPALICHUH, aBTOKOPPEISLUOHHbIE

dyHKIMIM;

- OCHOBHBIC IMIPEACTABIICHHA O IMPOLECC OpHI.I.ITefIHa — VYenOeka - KOppCIIAIUOHHBIC q)YHKI_II/II/I,
rayCCOBOCTb, CTAlIMOHAPHOC PCUICHUEC, UCITIOJIb30BAHUE B KaUCCTBC MOJCIIN PCAJIbBHOT'O ITYMOBOI'O
CHUTHAJIa,

- OCHOBHBIE IPEICTABICHUS BUHEPOBCKUX CTOXACTUYECKUX AU(PEepeHlnanbHbIX YpaBHEHUN -
o0ocHOBaHME ypaBHEHMH Tuna JlaHykeBeHa, Oenblii IyM, anmpoKCUMaIUK Oesloro mryma, pojb
LEHTPAJIbHOW IPEJIeIbHOM TEeOpeMbl, CBOMCTBO MAapKOBOCTH HUHTErpaja OT OeIoro IIyma;
oIpejieNieHue CTOXAacTUYECKOro HMHTerpana, uHrerpansl Mto m CrparoHoBMYa 1Ji1 4acTHOTO
cilyyasi; CBOMCTBA CTOXAacTHYeCKOro wuHrerpana HMro (cyliecTBOBaHME. HMHTEIPHUPOBAHUE
MHOT'OYJICHOB, MpaBuia auddepeHunpoBanms, cpeHue 3HaueHus1, popMyna st KOppesLun);

- pelieHus ¥ npeoOpa3oBaHUsl BUHEPOBCKUX CTOXaCTHUECKUX AU depeHInanbHbIX ypaBHEHUH -
npubimkeHHoe perenue mero1oM Komu — Ditnepa (yciaoBus CylecTBOBaHUS U €IMHCTBEHHOCTH
pellieHus: Ha UHTepBaJle, MApKOBCKOE CBOMCTBO PELIEHMS CTOXAaCTUUECKOro AU(depeHInaIbHOro



ypaBHeHus 1to), 3amena nepemensbIx (hopmyna Uto), npyroit moaxoxa k hopmyne Uto, mpaBuio
muddepentmpoBanus Mro, cBsizp Mexay ypaBHeHueM Pokkepa - [lnaHka u croxacTHUYeCKHM
muddepeHaIbHBIM - ypaBHEHUEM;  cay4aid, Korja Kod(QHUIMEHThl CTOXAaCTHYECKOTO
TudepeHIMaIbHOr0 YpaBHEHHUS HE 3aBUCIT OT BPEMEHH, ClTydail MyJIbTUILTMKaTHBHOTO LIYMY;
ciayyait mpouecca OpHinTeiiHa-YieHOeka; UCIOJb30BaHUE 3aMEHbl NMEPEMEHHOW IMPU TOUCKE
pemaembix C/1Y. ypaBHeHus i cpelHero U MomeHToB; pemeHue CHAY mis ocuumistopa c
HIyMsIIIEeH 4acTOTON; 000CHOBAHHUSI MHTETPAIIBHOTO MPEICTABICHHS YPAaBHEHHUS,

- ONpEeJIelIeHUs] U CBOMCTBA CTOXACTHUYECKUX AUQQepeHnanoB U UHTErpaioB B cMbiciie Uto u
CrparanoBuua, tuddepeHnuanbabix ypaBHeHui Mto u CtparanoBuua;

- OJIHOMEpHasl JIMHEHHAas 3aa4a QUIbTPALUH;

- CIlY, ynpaBisieMble HE3aBUCUMBIMU CIIy4aliHBIMU BUHEPOBCKUMHU nponeccamu, C/IY B ciydae
KOMILJIEKCHOT'O BUHEPOBCKOI'O IPOLiecca, KOMIUIEKCHBIH BUHEPOBCKUI ITporiece 00IIero Buaa;

- COCTaBHBIC ITYaCCOHOBCKHEC IIPOLECCCHI, KOMHGHCI/IpOBaHHHﬁ HyaCCOHOBCKI/Iﬁ IIpoHeCcC,

- CIIY HeBuHepoBckoro tuma, pemenus npocreimux CIY HeBHHepoBckoro tumna (ypaBHEHHE
JUISL 3apsiia Ha aHOJe, YpaBHEHUE i1 TOKAa Ha aHOJE, JIMHEHHOE ypaBHEHHE, OCLUIUIATOP C
IIYMSIIIIEH YaCTOTOW HEBUHEPOBCKOTO THIA, OCHUJUISTOP C MIYMSIIEH YaCTOTOM OOIIEro TUra);

- anb(a-ycToiiuMBbIE MPOLECCHl - CBOMCTBO caMomoao0us (MacmTaOHOW HHBapUaHTHOCTH),
Teopema JleBu-XuH4MHA, CBOMCTBA (PYHKIIMH INIOTHOCTH paclpeesenus, pacinpenenenus Kommu
u JleBu-CMupHOBa;

- IPOCTEMIINE CTOXACTUYECKUE YPABHEHUS C Y4aCTUEM YCTOMUYMBBIX MPOLECCOB, npouecc Kommw,
ciydaii Tuna npouecca OpHiuTeliHa-Y 1eHOeka;

- popmyna Uto nns nponeccos Jlesu;
- JINHEMHOE CTOXaCTUYECKOE YpaBHEHHUE ISl MPoLEeccoB JIeBu;

- cBa3p CJY, ympaBisieMbIX COCTaBHBIM ITyaCCOHOBCKHMM IIPOIIECCOM, C YpaBHEHUSMU THUIA
®okkepa-Ilnanka ¢ JpoOHBIMEH MPOWU3BOAHBIMM, JpOOHBIE HHTEerpansl Pumana-JInyBusis,
NpoOHBIe MPOU3BOJIHBIE Ha MPSIMOH, TpoOHbIe Mpon3BoaHble KanmyTo n Mapiuo, npeobpazoBaHust
Jlannaca ypaBHEHUH ¢ JPOOHBIMU IPOU3BOIHBIMH, (DOPMYJIBI HHTETPUPOBAHUS 110 YACTSM.

yMeTb:
- BBIYMCIIATH IPOCTEHUIINE CTOXACTUYECKUE UHTErpalibl B cMbicie MTo u CtparanoBuya;

- COCTaBJIATh cToXactuyeckue nuddepeHaibHble ypaBHEHUS s OCLHUILUIATOpA C HIyMsIIen
YacTOTOM, JUIsi MEXaHMYECKMX CHCTEM CO CIydyalHBIMH CHJIaMM, TeJerpagHoro mpoiiecca,
AIIEKTPUYECKOTO TOKA B LEMAX, ypaBHEHUS QUIbTPALIUY;

- nonyyats C1Y Uto uz CY CrparanoBuua;

- COCTaBJIATH Cﬂy, YHpaBisieMOC HE3aBUCUMBIMH BUHCPOBCKUMHU MPOLECCAMH, COCTABHBIMU
IMyaCCOHOBCKUMMU IPOLCCCAMU;

- Mojy4darh ynopasistomue ypaBHeHuss tuna Poxkkepa-Ilmanka u3z CIY BuHepoBckoro,
ITyacCOBOBCKOI'0 TUIOB, a Takxke C/IY s npoueccos JleBu;

- nony4atb u3 CJ1Y ypaBHeHMS /Ui KOPPETALMOHHBIX (YHKIIMNA, MOMEHTOB H T.IL.;



- pemiatb C/1Y, ynpaBisieMble BAHEPOBCKUM M ITyaCCOHOBCKUM IPOIECCAMMU.

BJIA/IETh:

- OCHOBHBIMM METOJaMH TEOpUU CTOXAaCTUYECKHX IPOLIECCOB — METOJ CTOXAaCTHUYECKHUX
QG depeHInaIbHbIX ypaBHEHUH BUHEPOBCKOTO, ITyaCCOHOBCKOTO U 0000IIEHHOTO THUIIOB, METO/T
ypaBHeHuli Poxkkepa-IlmaHka, ynpaBisOLIEro ypaBHEHHs, allaparoM XapaKTEPUCTHUYECKOU
(GyHKINH, IEHTPATbHBIMH MIPEICIbHBIMU TEOPEMaMH.

Tembl U pa3aennbl Kypca:
1. Cnyqaitasie npoueccsl JleBu u cyOOpAMHUPOBAHHBIE TTPOLIECCHI.

Anbda-ycToiunBbIe MPOLECCHl. XapakTepucTUku TmporeccoB JleBu. OCHOBBI  TeopuH
CyOOpIMHUPOBAHHBIX ciay4ailHbiXx mpoueccoB U CJY 000011eHHOr0 HEBUHEPOBCKOTO THIIA.
Hpyroit BeiBog ypaBHeHus: @okkepa-Ilnanka ans ypaBHenus JlankeBeHa B cilydae mpoiiecca
JleBu. Mojenb HENpepbIBHOIO BO BpeMEHU OPOYHOBCKOTO JBIKEHUS. BeposTHOCTHBIE
XapaKTepUCTUKU HaIpaBIsomero rmpouecca. JlpoOHble NPOM3BOIHBIE B  YIPABIAIOIIEM
YPaBHEHHUH I CIydasi IOAYMHEHHOTO CIy4yailHOro mporecca.

2. Croxactuueckue quddepeHraabHble YpaBHEHUS 1 KHHETUIECKAE YPAaBHEHUS TSI OTKPBITHIX
CHCTEM.

[Mapagurma CIY. OTKpbITBIE CUCTEMBI U pellakcallMoHHBIE Mpouecchl. Ocodennoctu CHY u
CTOXaCTHYECKUX HHTErpanoB. AnreOpa WHKPEMEHTOB. PerynspHbie pa3pbiBHbIE (QYHKIHH U
cTroxacTuueckas HempepblBHOCTb. CJIY U kuHeTudeckue (yHOpaBIisoIlde) ypaBHEHUS.
Onementapusie onepauuu ¢ CY. Pemenus CIY. MacmtaObl BpeMeH U3MEHEHHSI TIEPEMEHHBIX
B CJHIY. Ponp neHTpaibHBIX MpeaenbHbIX TeopeM. llepexon OT MHKpPO K MakKpOCKOIUKE.
MacmrabHoe mnpeoOpazoBanue. YpaBHeHus JlamkeBeHa. OCHOBHBIE CIIy4ailHbIE TPOIECCHI.
[TyacconoBckuii mporecc. CyMMa HE3aBUCHMBIX ITyaCCOHOBCKHX TpoiieccoB. [lonmmHOMHUaNIbHOE
pactipenenenue. [Ipomeccst Jlesu u CY obmiero Buga. CocTaBHOM MyacCOHOBCKHI MPOIECC U
npoueccel JleBu. Kunernmueckoe ypaBHenue niusi CIY, ympasmsiembiM mporieccom Jleswu.
[Tpoueccrl JleBu u3 BuHEpOBCKOro mporecca. CBsA3b LEHTPAIbHBIX MPEAETbHBIX TEOPEM C
PEHOPMIPYIIIOBBIM IOAXO0I0M.

3. Teopus CIY BUHEPOBCKOTIO U ITyaCCOHOBCKOT'O THUIIOB.

O6ocHoBanue ypaBHeHHI Tumna JlamkeBeHa, OeNblid MIyM, anmpoKCHUMAIMu Oeloro Iryma,
CBOMCTBO MapKOBOCTH MHTErpaja oT Oenoro mryma. Omnpesenenns CTOXacTHUYeCKOro MHTerpasa
HUto m CrpaToHOBMYA, UX BBIYMCIEHHUS UId 4YacTHoro ciydas. CBOICTBa CTOXacCTHMYECKOTO
MHTETpasa Uto (cymiecTBoBaHuE, MHTETpUPOBaHUE MHOTOYJICHOB, npaBuiia
muddepeHIMpoBaHUs, CpeTHUE 3HaUeHus, popmyna 1 Koppenauun). OnpenesaeHus 1 CBOWCTBa
cToXacTHueckux auddepeHnuanoB u uHTErpagoB B cmbicie Wro u CrpataHoBuua,
nuddepennmanbabix ypaBHeHud MTto m CtparanoBuua. 3ameHa mepemMeHHbIX (dopmyna UTo),
npaswio nqudpdepennuponanus MUro. Cesaszp mexay unterpaiamu u CAY HUto u CtparaHoBuya.
Pemenus CJY B cioydasx, korma kKodhduimeHTs cToxacthyeckoro auddepeHnnarIbHOro
YPaBHEHHs HE 3aBHCIT OT BPEMEHHU, MYJIbTHIUIMKAaTHUBHOIO IIyMa; mpouecca OpHIITEHHa-
VYnenbeka. YpaBHEHHs Uil cpeiHEero 1 MoMeHToB. Pemmenne C/1Y s ocmustopa ¢ mrymsiien
yactoroil. KoMruiekcHblif BuHepoBckuii mpouecc obmiero Buaa u CAY, um ynpasnsemsie. CJIY
HEBUHEPOBCKOI0 Tuma, pemenus npocredmux CJIY HeBuHepoBckoro tuma (ypaBHEHHE IS



3apsa Ha aHOJle, YPaBHEHME [UIsl TOKA Ha aHOJE, TMHEWHOE YPABHEHHE, OCHIMIUIATOP € NIyMALICH
gacToTOU HeBHHEpoBckoro Tuma). C/1Y u kuHeTndeckoe ypaBHEeHHE 71 TenerpadHoro npoiecca.
OcuiaTop € I1IyMOM BHHEPOBCKOTO U IyaccoHoBckoro tunoB. CJIIY, ympasisemble
HE3aBUCHMBIMH CJy4allHbIMH BHUHEPOBCKMMHU mnponeccamu, CIY B ciydae KOMIIEKCHOTO
BUHEPOBCKOI'O IMpoIlecca, KOMIUICKCHBI BHHEPOBCKUU Tmporecc oOmiero Buma. I[Ipumepsr
ucnonb3oBanuss CIY B ommcaHuu (U3HMUECKUX MPOILECCOB M PEHICHUHU JETCPMUHHPOBAHHBIX
nuddepeHInaIbHbIX YPaBHEHUH B YaCTHBIX MPOU3BOJHBIX. JJIeMEHTapHas TeOpus (PUIIbTPALIUH.
OunsTp Kanimana-berocu.

4. TpaauMoHHasi TEOPHUSI CIIyYaHHBIX MTPOIIECCOB.

OcHOBHBIE ~ HEOOXOJMMBIE TIPEACTABICHUS TEOpUH  BeposTHOcTed. [lpumepsr  mep.
CemapabenpHble Tpolecchl u Teopema Komamoropoma. YcloBHE MapKOBOCTH. YpaBHEHHUE
Yemnena-Konmoropoa-CMOIyXOBCKOTO M €ro 4acTHble ciydau. Eiie pa3 o BHHEPOBCKOM
npouecce. [loaxonpr OiHiTeliHa, JlamxkeBena u bamenbe. CranuoHapHblE MapKOBCKUE
IIPOLIECCHI, UX IPrOJUUYECKHE CBOWCTBA, U3MEPEHUSI CPEIHEr0 3HAUEHUS, aBTOKOPPEIALUOHHON
¢yHkuuu, choekTpa, TeopeMa Bunepa-XuHuMHA, u3MepeHHEe (YHKIMH pacHpeaeeHHUs.
OnHOpOIHBIE MAPKOBCKHE MPOLECCH U UX (U3MUECKasi MHTEPIpPETALns, aBTOKOPPEIALNOHHAS
(GyHKIMS MapKOBCKHX IIpolieccoB. LleHTpaabHble IpeaeIbHbIE TEOPEMBI.



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3HUKA

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Teopus BeposiTHOCTEI

Heab AMCHUNIMHBI:

- UI3Yy4YCHUC MCTOAOB TCOPHUU BCpOSITHOCTGfI M MaTe€MaTHYECKOM CTaTUCTUKHU U UX HpI/IMeHeHI/If/’I JJIL
O6pa6OTKI/I SKCHCPUMCHTAJIbHBIX JAHHBIX U CTATUCTUYICCKOT'O MOACIINPOBAHUA.

3agauu AMCUUIIINHBIL:

- 3HAKOMCTBO C aKCMOMAaTHKOM KoJIMOropoBa ¥ OCHOBHBIMM IOHATHUAMH TEOPUH BEPOSTHOCTEM:
COOBITUSI COBMECTHBIE U HECOBMECTHBIC, 3aBUCHMbIE U HE3aBUCHMBbIE, CXOIAUMOCTbH I10
PpacIpeneiIeHNIo, 110 BEPOSITHOCTH, IIOYTH HABEPHOE, I0BEPUTEIIBHBIE BEPOSATHOCTH U HHTEPBAJIBI,
CTaTUCTHYECKUE OUIMOKM MEPBOrO W BTOPOTO Poja, (HYHKIMH MPaBAONOA0OHS ¥ HH(POpMAIUI
®uniepa, CBOMCTBA MAPKOBOCTH U SPTOAUYHOCTH;

- M3y4YeHHE CBOWMCTB OCHOBHBIX PACIpPENIEICHHM, HCIOJIb3yeMbIX B TEOPUU BEPOSTHOCTEH U
MaTeMaTHUYeCKOM CTaTUCTHKE, X XapakTepucTuueckux GyHkiui (teopema boxnepa-XuHurHa) u
MOMEHTOB (Teopema bepHIuTeiiHa), TpenelbHBIX TEOpeM sl CIy4alHbIX BBIOOPOK U
9KCTPEMAJIbHBIX COOBITHI, MMapaMeTpUYecCKUX M HelapaMeTpUUYeCKHUX METOJIOB MPOBEPKU
CTAaTHCTUYECKUX THIIOTE3, ONpENeNeHUs TapaMeTpoB pachpeneneHuii u  o0paboTku
OKCIEPUMEHTAJbHBIX JIaHHBIX, BKIt0o4ass Meroa KoamoropoBa—CwMupHOBa U METOJ
HauOO0JIbIIEro MpaBa0no 100, U3ydeHUEe KPUTEPUEB IProJUIHOCTH 171 1eneid Mapkosa;

- IPAKTUYECKOE N3YUEHHE CIIOCOOOB MOTYUYEHHS U MPeoOpa30BaHusl CIIy4alHbIX BEIMYMH, LEnel
MapxkoBa, MOJIeTMpPOBaHUS CKauKOOOPa3HbIX U TU(GY3MOHHBIX CiIydaiHbIX nporeccoB Ha [1TK.

ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarOITUECs JOMKHBI
3HATh:

- KJIACCHUYECKOE OIpeNeJeHHe BEPOATHOCTH, IOHSITHE BEPOATHOCTHOIO MPOCTPAHCTBA
(axcuomatuka KonmoropoBa), MOHATHE HE3aBUCUMBIX COOBITUH; ONpEAENeHUE YCIOBHOM
BEPOSTHOCTH; (OpMYITy TIOJIHOW BeposiTHocTH, ¢dopmyny baiteca, cxemMy HE3aBHCHUMBIX
WCIIBITAaHU bepHyInu; MOHATUSA CIIy4allHON BEJTUYMHBI,

- GYHKIIUU pacrpeAeNieHus] U TIOTHOCTH PAclpeaeNeHus; MOHATHS JUCKPETHON U aOCOIIOTHO
HENIPEPBIBHOW  CIIy4alHBIX BEJIWYMUH; OIPEHECICHUE CpPEJHEr0 3HAYECHHUS U JUCIICPCHUH;
ONPEAEIEHUsT MHOIOMEPHOM CIIy4YalHOW BEJIMYMHBI, HE3aBUCUMOMW CIIyYallHOW BEJIMYMHBI,
Kod(duUIMeHTa KOPPESIuy; HOpMaIbHOE pacipeenenue u pacnpenenenne [lyaccona;



- TIpeenbHbIe TeopeMbl MyaBpa-Jlamaca u IlyaccoHa; 3akOH OOJBIIUX YHCEIT;, IEHTPATHHYIO
OpeIeNbHYI0 TEOpeMy; OMNpEACTICHHUS XapaKTepUCTUYECKOW M MPOU3BOAALICH (YHKIMHA, HX
CBOWCTBA; OCHOBHBIC MTOHATHUS MAaTEMAaTHUYECKOM CTATUCTHKH, METOJT MAKCUMYMa MTPaBIOIOA00Us,
JIOBEPUTENIbHBIE UHTEPBAJIbl; METO/IbI IPOBEPKU CTATUCTUYECKUX TUIIOTES;

- IICIIN MapKOBa, UX CTATHCTHYSCKHHI U (1)I/ISI/I‘IGCKI/II71 CMBEICJI, MAPKOBCKHUE IIPOUECCHI, KOHCYHBIC
OJHOPOJHBIC LCIIU MapKOBa, nNpeacibHOC W CTAalMOHAPHOC pacClnpEAacICHUA, SProJu4HOCTb,
OnmpeaACIICHUE CTOXAaCTHYECKOI'O IIponecca, 3aJaHUC CTOXACTHYCCKHUX ITPOLECCOB C IMOMOIINBIO
KOHCYHOMCPHBIX pacnpez[eﬂeHHﬁ, CTOXAaCTUYCCKYIO OKBUBAJICHTHOCTD.

yMeTb:

- IPUMEHSATh CBOMCTBA BEPOSITHOCTH;

- BBIYHCIIATH YACIIOBBIE XapaKTEPUCTUKU OCHOBHBIX 3aKOHOB paclpe/esICHuUs;

- HAXO/IUTh pacrpeseraeHne GyHKIUN OT CIy4alHbIX BEJIMYMH C 3alaHHBIMU paclpeieleHUsIMY;
- HAXO/IUTh XapaKTePUCTUUECKUE U ITPOU3BOAALINE (YHKIINH;

- BBISIBJISITH MPEJIEIIbHOE pacpeeieHNe 1Jisl TOCIEA0BATEIbHOCTH CIIy4aliHbIX BEJTUYHH;

- CTPOMTD U MCCIIEJ0BATh MOJEIH MPOCTHIX CIYy4alHBIX 3KCIIEPUMEHTOB;

- BBIYUCIISATh YUCIIOBBIE XapaKTEPUCTUKH OCHOBHBIX 3aKOHOB paclpeieeHus;

- IPUMCHATH CTATUCTUYCCKHUC T3,6JH/IIH)I.

BJIAJ1€Th:

- anmapaToM TEOPUH BEPOSTHOCTEH; OCHOBHBIMH OJHOMEPHBIMH  pacIpeeiCHUSIMH
(paBHOMepHOE aMCKpeTHOe, bepHymim, OMHOMHMHAIBHOE, OTpPHLATEIbHOE OMHOMUHAIBHOE,
THIIepreoMeTpuieckoe, reomerpudeckoe, Ilyaccona, Ilapero, paBHOMepHOe, MOKa3aTelIbHOE,
HOpMaJIbHOE);

- HaBBIKAMHU YCTaHOBJICHUS B3aUMOCBS3€H MEXAY Pa3IMYHBIMH TE€OPETUYECKUMH IMOHATHIMHU U
pe3ynbTaTaMu CIy4YailHbIX AKCHEPUMEHTOB (COOTHOLIECHUSIMH PAa3HBIX BHUIOB CXOAUMOCTH);
METOJAMH TOYEYHBIX U MHTEPBAJIBHBIX OLICHOK ITAPaMETPOB PACIIPEACIICHMUS.

Tembl U pa3aensl Kypca:
1. BeposATHOCTHBIE MPOCTPAHCTBA M OCHOBHBIE PACTIPEICICHUS.

1. BeposTHOCTHOE mpocTpaHCTBO. HecoBMecTHble M HE3aBUCHMBIE COOBITHA. Y CIOBHas
BeposTHOCTB. Dopmyina baiieca.

2. Ciy4aiiHble BEIMYMHBI, X CPEIHHE 3HAYEHUS, QMCIEPCHH U MOMEHTHI BBICIIUX IOPSIKOB.
Pacnipenenenre cymMmm M IpOW3BEINEHUM HE3aBUCHMBIX CIydalHbIX BenuduH. [Ipumepsr mis
¢buHUTpLIX 1.c.B. Pacnpenenenne GpyHKIUU OT CiydaiiHOI BETUYMHBI.

3. XapakTepuCTHUECKHE M TPOU3BOASIINE (QYHKIUH CIy4alHbIX BeIMYUH. X.(. CYMMBI
HE3aBUCHMBIX CIydallHbIX BelnM4YMH. [losokuTenbHas ONpEeneNeHHOCTh W paBHOMEpHas



HEMPEePBIBHOCTD. [IprMepbl X.(. Isi OCHOBHBIX pacrpeeieHiii. MOMEHTbI U KOMMYJISIHTBI, UX
CBsI3b C X.(.

4. KoppensuMoHHbIE ¢  KOBAapHAlMOHHbIE (QYHKUUU. PeKyppeHTHBIE COOTHOILICHHS.
[TapameTpu3anyss MHOTOMEPHBIX HOPMAJIBHBIX PACHpENCIICHUM M HUX XapaKTepUCTUYECKHUX
(GyHKLUH C TOMOIIBIO KABAPALIMOHHBIX MATPHII.

5. JlaTuuku mceBAOCIy4YallHBIX YHClie B cucTeMe MaTemaTHhka JUisi OCHOBHBIX paclpeaeseHui:
OMHOMHUAIBHOE, ITyaCCOHOBCKOE M HOpMaJIbHOE 3aclpesiefieHue, raMMa-pacnpesenenue. Onuuu
rpaduueckoro BeiBoga. HTepakTUBHBIE (DYHKIIUU.

2. Kpurepuii Konmoroposa.
1. PanroBelie U KyMyJsTUBHBIE pacnpeaeneHusd. Teopema [ nmuBenko--Kanrtemm.

2. C-kputepuit KommoropoBa [uisi OLEHKM MapaMeTpOB BBIOOPOYHBIX KYMYJSATHBHBIX
pacupenenenuii. Teopema CMupHOBa.

3. ®opmynsl  Kpamepa--bon Mmuzeca u Amnxgepcona--/lapnunra.OueHkn mokazaTenei
MOJIMHOMHAIILHO YOBIBAIOIIIUX XBOCTOB.

4. IlpocTble M CIOXHbBIE CTaTUCTHUYECKUE TI'MNOTe3bl.IIOHATHE MOLIHOCTH CTaTUCTHYECKUX
KPUTEPUEB.

3. Kputepuii [Iupcona.

1. Meron Ilupcona st MPOBEPKH TUIOTE3BI O 3aKOHE PACTIPENICIICHUS C TOMOIIBIO KPUTEPHSI XH-
kBazpar. OLeHka 4yucia crerneHeil cBo00bl.

2. IlpumeHeHne KpUTepus: XU-KBaapaT JUIsl IPOBEPKH I'MIIOTE3bl 00 OJHOPOJHOCTH C ITOMOIIBIO
kputepus [Tupcona

3. [IpuMeHeHre KpuTepus XU-KBaJpatT Ui MPOBEPKU TMIOTE3bl O HE3aBUCUMOCTH C IOMOILBIO
kpurepus [upcona

4. OueHKa CTaTUCTUYECKOW JOCTOBEPHOCTH 3aKoHa Xa00Jia, KOHTPOJIh KadyecTBa JTaTYHKOB
MICEBAOCTYYAHBIX YUCEN U TPOBEPKa HE3aBUCUMOCTH MIPU3HAKOB.

4. JIuHeHBIA METO/] HAMMEHBIITNX KBAJPATOB.
1. Anrebpanyeckoe U TEOMETPUUECKOE COAepKaHNEe METO/1a HAUMEHBIIINX KBapaToOB

2. OneHka M CTATUCTUYECKUN aHAIM3 OCTAaTOYHOW CyMMBblI KBaaparoB. KoaddummeHt
nerepmunanuu [upcona

3. OneHKr JOBEpUTENBbHBIX HMHTEPBAIOB Ul KO3(DPUIMEHTOB JIHHEWHON perpeccuu ¢
oMOoUIbI0 pactpeneiacHuii CTbrOICHTA.

4. CerouHblE OPTOHOPMHUPOBaHHbIE MOJIMHOMBL. Merox @opcaiiTa I OLEHKH NOpsIKa
perpeccuu ¢ noMmouiesto pacupenenennid Pumepa. I[Ipouenypa Regress B cucreme. Maremartuka
JUIsL OLIEHKH IOpsiAKa perpeccuy. YHCIEHHbIE NPUMEPHI alllPOKCUMALIMKA DKCIIEPUMEHTAIBHBIX
JaHHBIX



5. MapkoBcKue 1IeNH U CIIy9aiiHbIe Oy KTaHMS.

1. MapkoBckue 1emnu

2. CnyyaitHoe Oy’>XKJIJaHH€ U €ro CBOMCTBA, 3aKOH apKCUHYCa

3. Kimaccuduxkanus cocrostuuii rieneii Mapkosa. HenpuBoguMbie MapKOBCKHE LIETTH

4. Teopema Ileppona—®pobennyca ajisi HENIPUBOIUMBIX Iierieid. Bo3BpaTHbIe, HEBO3BpAaTHBIC U
anepuoANYECcKre COCTOSIHUS MapKOBCKHX IEMEH.

6. MeTo MakCUMaJIbHOTO TIPaBIONO 00U
1. UnenTrdukanus napaMeTpoB METOAOM HaUOOJBILET0 MPaBaONIO00HS.
2. Uadpopmanms duirepa u HepaBeHCTBO Pao--Kpamepa.

3. IIpumepsl 3pPeKTUBHBIX cTaTUCTUK. Peanu3anuu MeToaa HaubOIbIIEro MPaBIOOA00HS [Tt
OIICHOK IapaMeTpoB pacmpenencHuii (HopmaiasHoro, ['amma-pacrnpeaenenus, Kommu, [Tyaccona,
bepnysu, I1apero). [Tpumepsl onTUMaNbHBIX CTATUCTUK

4. Tlpumepsl MpUMEHEHUs METO/Aa HauOOoJbIIEro MpaBaonoAoOus B (U3HKE MO MaTepuaiam
HAYYHBIX MYyOJIMKAIIHiA

7. Meton Monte-Kapio u anroputm MeTpornosuca.

1. Metoasl oTOopa W mpeoOpa3zoBaHus Cily4daiHbIX BenuunH. Metox ¢on Heiimana. Meton
Mownre-Kapino.

2. CroxacTtuyeckoe MNpeACTaBJICHUC PCIICHUA 3ada4dun Komm AJIsL YPaBHCHUS HlpeIu/IHrepa.
Cerounas alllIpOKCUMalusAa pCIJ_IeHI/Iﬁ U ITOJIYUCHUC I/IH(bOpMaI_II/II/I O CIICKTPC raMUJIbTOHHAHA.

3. Auroputmsl Merpononuca, ['maybepa m XactuHrca Juisi MOJEIMPOBAHUS JIUCKPETHBIX
pacnpeneneHuil. YcioBue aeranbHoro Oamanca. Cioydyail MapKOBCKHX LIENEH C HENPEPBIBHBIM
MHOECTBOM COCTOSIHUM. MOJENMpOBaHUE IyaCCOHOBCHUX CIIY4aWHBIX MPOLECCOB. AITOPUTM
XacTuHrca Juisi HECUMMETPUYHBIX 1eneil. [Ipumenenus.

8. [IpoGiiema MOMEHTOB U TeopeMa bepHiiTeiina.

1. locTraTtouHbIe YCIOBHS aHAIMTHYHOCTH XapakTepuctuueckux Gynkiuii. Ycnosue Kapnemana.
[Tpumep HapyIIeHHUS OJJHO3HAYHOTO COOTBETCTBHS MEXKITY HAOOPOM MOMEHTOB U BEPOSITHOCTHBIX
pacnpeesieHueM.

2. TlonuHoMmel bepHinTeiina. TeopemMa 0 pPEKOHCTPYKLUU BEPOSITHOCTHOTO PACHPENENICHUS I10
MoMeHTaM. DopMysia peKOHCTPYKLIUU PACIpENEICHU.

3. Pacnpenenenue Burnepa u ero cBsi3b CO CIIEKTpaIbHBIMU CBOMCTBAMHU CIIy4allHBIX MaTpUIl U
yuciiamMu Kartanasa.

4. Kpussle [Iupcona. Knaccel pacrpenenennii, TO4HO BOCIPOU3BOAMMBIX IO 4-M MOMEHTaM.
IIporpammuas peanusauus meroga Ilupcona B cucreme Maremaruka

9. Cxaukoobpa3zHble 1 TP PYy3MOHHBIE TPOIECCHI.

1. IlyacconoBckuii mporiecc u ypaBHeHne Konmoropopa--Demiepa. UncieHHOE MOJAETUPOBAHUE
IyacCOHOBCKOTO Ipoliecca

2. CX0AUMOCTh CITy4aiiHBIX OMyXTaHUI K BHHEPOBCKOMY MPOIIECCY.



3. IlpeacrtaBneHne CTaHIAPTHOIO BHUHEPOBCKOro mpoiecca psagoM Dypse co ciydallHbIMU
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. CraTucTudueckas o6pa60TI<a OKCIICPUMCHTAJIBHBIX JaHHBIX.

1. OOpaboTka OKCIEPUMEHTAIbHBIX JAaHHBIX W 33Ja4d MaTEeMATHYECKOW CTATUCTHKH.
BribopouHoe cpemHee u BbIOOpOYHas nucriepcusi. HecMemeHHbIe U COCTOSITENBHBIE OIEHKU
napaMeTpoB.

2. Kpurepuii Crpronenta. BeiBox dopmynbr ans pacnpenenenus ¢ N CTENEHSIMH CBOOOJIBI.
[Tpenen mpu 60X N.

3. OneHka JOBEpPUTEIHLHOTO HHTEPBANIA, CTATHCTUYECKAsh 3HAYMMOCTh, ONIMOKH IEPBOTO H
BTOPOTO poja

4. Tlpumenenne pacnpenencHus CThrOACHTAa IS MPOBEPKHU THIOTE3bI O PABEHCTBE CPEIHHMX
3HAYEHUI.

5. CpaBHeHue BBIOOPOYHBIX AMCIIEpCUIl ¢ moMmollblo pacnpeaencHus Pumepa. OueHka
AOBCPUTCIBHOI'O MHTEPBAJIa B CUCTEMC Maremarnka

6. ['mmoreza 00 OAHOPOJHOCTH MHOTOKOMIIOHEHTHOW TI€HEepaJbHOW COBOKYMHOCTH. [Ipumep
IPOBEPKU I'MIIOTE3bl 00 OTHOPOIHOCTH HA PEaIbHbIX JAHHBIX

11. CxoauMOCTh CITydaliHBIX BEJIMYHMH U MPEACIIbHBIC TEOPEMBI.

1. HepaBeHCTBO YeOnImena. CXOI[I/IMOCTB 10 BEPpOATHOCTHU. 3aKOH OOJIBIINX YHCEIL. I[OCT&TO‘IHOG
YCJI0OBHUC CXOAUMOCTHU C BEPOATHOCTBIO CIMHUIIA.

2. CxomumocTh OWHOMHAIBHOTO pacHpelesieHUuss K IIyaCCOHOBCKOMY W HOPMaJIbHOMY.
CX01MMOCTb 110 BEPOSATHOCTH U MO PACIIPEAETICHUIO.

3. loka3arenceBo TeopeMbl MyaBpa--Jlamtaca. UucienHble IpUMepsl B cucteMe MareMaTuka.

4. IlpenenpHas Teopema JUIsl SKCTpeMalbHbIX coObITHH. Pacnpenenenus Beitbymnna, ['ymOens u
®dumiepa.

12. Teopema boxHepa—XHWHYMHA U LIEHTpalbHas peAeabHas TeopeMa.

1. TlonoxuTenbHas ONpeneIeHHOCTh XapakTepucTuiyeckux Gynkuuid u nemma Ilypa. I[Tpumepsr
MOJIOKUTEIBHO ONPEEIEHHBIX (QYHKITHIA.

2. TeopeMa BOXHCpa--XI/IHqI/IHa. I110THOCTE M OTHOCUTEIbHAs KOMIIAKTHOCTh CEMENCTBA MCEp.

3. IlnoTHBIE W OTHOCHUTEIBHO CJIa00 KOMITaKTHbIE ceMeicTBa Mep. JlocrarouHoe ycioBue
OTHOCUTENbHOW cnaboit kommakTHOcTH.Teopema Ilpoxoposa. LleHTpanbHas mnpenenbHas
TeopeMa.

4. LIIT B dopme JIsmynosa u Jluamedepra.



5. besrpaHn4HO A€TMMBIE U YCTOWYUBBIC 3aKOHBI M CTPYKTYPa UX XapaKTEPUCTUUECKUX (PYHKITUH.

6. Monens Xonpumapka. Pacnipenenenus Jlesu. IlpenenpHble TeopeMbl Aisl paclpeaeaceHuil ¢
TAXKECIIBIMU XBOCTaMU



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

HanpasiieHHOCTh: CHHXPOTPOHHBbIE U HEHTPOHHbIE METO/IbI MCCJIEI0BAHUI

Teopus nmoJst

Heab AMCHUNIMHBI:

- OCBOCHUC CTyACHTAMU TCOPHUH BJICKTPOMATHUTHOI'O IOJIA, MATCMATHYCCKUX MCTOJ0B O6IJ_IGI‘O
OIIMCaHMA KJIIACCUYCCKUX HOJ'IGI\/JI, OCBOCHHUEC OCHOB CHGHHaHLHOﬁ TCOPHHU OTHOCUTCIIBHOCTHU.

3agauu AMCUUIIINHBIL:

- 3HAaKOMCTBO ¢ 0a30BBIMH OKCIIEPUMEHTAIFHBIMH  (hakTaMH B  OOJIACTH  TEOpUHU
AJIEKTPOMATrHUTHOTO I10JIA;

- YCBOCHHUC OCHOBHBIX KOHH@HHHﬁ, BBIZIBUHYTBIX JIsI OIIMCAaHUA KIIACCHUYCCKUX roJieit H, B
YaCTHOCTH, KIIACCHUYCCKOI'O SJICKTPOMAIrHUTHOI'O IT0JIA;

- OBJIAICHUC MAaTCMATUICCKNMU MCTOAaMHU, ITO3BOJIAIOINMMHU pCHIATh 3ala4r 110 TCOPUH ITOJIA;
- pCUICHUC 3aaa4, OXBAaTbIBAIOIIMX OCHOBHBIC IIPHUJIOKCHHA TCOPUHN SJICKTPOMATrHUTHOTO ITOJIA.
IlepeyeHb MUIaHUPYEMBIX Pe3yJIbTATOB 00YUYEHUS 1O JUCHHUILJIMHE (MOYJIIO)

B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOIKHBI

3HATh:

- IPUHLIMIIBI M1 OCHOBHBIE PE3YJIbTAThI CIIELIMAIBLHON TEOPUU OTHOCUTEIBHOCTH;

- METOJObI OIIMCAHUA BSaHMOHeﬁCTBHﬁ KJIIACCUYCCKHUX CHUCTCM 3ap5[)K€HHBIX qacTul C IIoJIsIMnu
MEXIy COOOM;

- METOJbI OITMCaHUA KITACCUYICCKOT'O SJICKTPOMArHuTHOI'O I1O0JIA;
- OIMMUCAHUEC DJICKTPOMATrHUTHOI'O ITOJIA, CO31aBAE€MOI'0 CUCTEMAaMU 3aps10B;
- U3JTYUYCHHUC DJICKTPOMATrHUTHOI'O I10JIS;

- 0OCOOCHHOCTH N3ITYUCHUSA PCIITUBUCTCKUX YaCTHUIL] (CI/IHXpOTpOHHOG HU3JTy4YCHUC, OH,[[yJ'ISITOpBI).

yMeThb:
- pemaTh KUHEMaTH4YeCKHe 3a/1a4M O ABM)KEHUU PENSITUBUCTCKUX OOBEKTOB;
- peaTh 3aJa4y O IBUYKEHUU 3apsKEHHBIX YaCTHUI B JIEKTPOMArHUTHOM I10JIE;

- ONIPCACIIATh B3aUMOJCUCTBUE CUCTEM 3apsA 0B ¢ BHCIITHUMU IOJIAMU;



- MYJBbTHIIOJIbHBIC MOMCHTBI;

- ompeacidaTb COCTOAHUSA CHUCTCMbBI 3apia0B, IIPH KOTOPBIX Ha6J'IIOZ[a€TC$I H3JTYy4YCHUC
SJICKTPOMAruuTHOI'O MOJIA, U HAXOJAUTh HHTCHCUBHOCTD U3JTYy4YCHUS.

BJIAJ1€Th:
- MECTOJaMH OIIKCaHUs KIIAaCCHYCCKOI'0 SJICKTPOMAroiuTHOI'O I10JIA;

- OCHOBHBIMHM ME€TOAaMM PEIICHHA 3adad4 O ABMIKCHHUH 3apsKCHHBIX 4YacTUI, B TOM YHCIIC
PEIATUBUCTCKUX, B PA3JIMYHBIX SJICKTPOMArHUTHEIX ITOJIAX;

- HaBBIKAMH TCOPCTHYCCKOI'0 aHaJIM3a pCaJiIbHbBIX 3a/ad, CBA3aHHBIX C BBaHMOHCﬁCTBHeM
3APsKCHHBIX YaCTUI U JICKTPOMATHUTHOI'O ITOJIA.

TeMbl U pa3jaeiibl Kypca:
1. 3ny4yeHue 351€KTpPOMarHUTHBIX BOJIH.

38.H8.3,I[BIB310H.[PII>1 n onepexca}omﬂﬁ IIOTCHI KAJIBI. I/ISHY‘IGHI/Ie QJICKTPOMAarauTHBIX BOJIH
MCIJICHHO ABHUXYLIUMUCS (HepCJIHTI/IBI/ICTCKI/IMI/I) 3apsgaMu. I[I/IHOJ'IBHOG HpI/I6J'II/I)I(eHI/Ie.

MarauToaunoabHOe U KBaJIPYIOJIbHOE MPUOIMKEHNUS B TEOPUU U3ITYUEHUS IEKTPOMArHUTHBIX
BOJIH MEJJICHHO JIBHXKYIIMMUCS 3apsaaMu. M3mydenne ObICcTpO IBHKYIIEHCS (PETSITHBHCTCKOM)
yacTullbl. PaccesHue 351eKTpOMarHuTHBIX BOJIH Ha CBOOOIHOM 3apsje. PanuanuonHoe Tpenue.

2. VHBapMaHTHOCTb W KOBApUAHTHOCTb YPABHEHUM AJIEKTPOJAMHAMUKH U PEIATUBHCTCKON
MEXaHUKH.

KoHTpaBapuaHTHblE ¥ KOBapHaHTHbIE 4-BEKTOpbl W 4-TEH30pbl B CHELHAIbHOM Teopuu
OTHOCHUTEJIbHOCTU. VIHBapMAaHTHOCTb U KOBAapUAaHTHOCTb YpPaBHEHHUH DSJIEKTPOJWHAMHKH U
PENATUBUCTCKOM MexaHUKH. J{eficTBre U pyHKIUS TarpaHxa JUisi CBOOOJHON YaCTUIIbI U YACTULIBI
B JIEKTPOMAarHUTHOM IoJie. JIBM>KEHNE PEITUBUCTCKOM YaCTUIBI B TIOCTOSHHBIX U OJHOPOIHBIX
AIIEKTPUYECKOM M MarHuTHoM mnossix. [IpeoOpazoBanue monei. MuBapuanThl momns. D¢dekr
Jonuepa n aGeppauus cBeTa Ui peasITUBUCTCKUX HCTOYHHUKOB.

3. YpaBHeHnus MakcBesuia. DneKkTpocTaTika. MarHuTocTaTuka.

YPaBHeHI/ISI MakcBenna ajist HaHpH)KéHHOCTCﬁ QJICKTPUYCECKOI0 W MArHuTHOI'O ImoJIel Kak
pe3yibTar O606IJ.I€HI/I$I OIIBITHBIX (I)aKTOB. QHGKTpI/I‘leCKOC moJi€ HCIIOABUIKHBIX 3apsAH0B.
MYJ'IBTI/IHOJ'IBHOC Pa3JIOKCHUC TMOTCHIHAJIA. MarsutHoe MOJ€ CHCTEMBI CTallTMOHAPHBIX
SJICKTPUYCCKUX TOKOB. MarHuTHbBIN JUIOJIbHBIA MOMEHT.

4. DnekTpoMarHuTHbIE BOJIHBL. [IpHHIMIT OTHOCHTENBHOCTH U MIpeoOpa3oBanus JlopeHia.

SHCKTPOMBIHI/ITHBIC BOJIHBI B BAKYyM¢€. HpI/IHL[I/Il'I OTHOCHUTCIIBHOCTH U npeo6pa30BaHI/15{ HopeHua.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Teopusi CHHXPOTPOHHOI'O U3JTyYeHHSA

Heab AMCHUNIMHBI:

- OCBOCHME CTYJIEHTaMH MNPUHLUIIOB I'€HEPALNUN U CBOWCTB CUHXPOTPOHHOI'O U OHIYJISTOPHOTO
U3IYYCHUH, HM3JIy4eHHs Jiazepa Ha CBOOOJHBIX JJIEKTPOHAX, a TaKXKE HMX TEOPETUYECKOTO
(KJIaCCMUYECKOTr0, KBAHTOBOT'0) ONUCAHMS.

3agauu AMCHUIINHBIL:

- (hopmupoBaHre 0a30BBIX 3HAHUI O CBOMCTBaX CHHXPOTPOHHOTO M3ITy4EHHs, MOJYIYCHHOTO Ha
YCTaHOBKaX Kiiacca ""MeracaiieHc", n3ydeHre 0COOCHHOCTEH U3TyICHHUS, IIOTYICHHOTO Ha Jlazepax
Ha CBOOOJIHBIX JIEKTPOHAX;

- q)OpMI/IpOBaHI/IC 0a30BBIX 3HAHUH O KJIACCHYECKUX U COBPEMCHHBIX MCTOJAaX OIMMCAaHUs CBOMCTB
CUHXPOTPOHHOI'O U3JIYYCHUA.

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

- (yHnaMeHTalbHbIE TOHATHSA, 3aKOHBI, TEOPHUH U (OPMYJIbI, OMMCHIBAIOLIME TE€HEPALNIO
CUHXPOTPOHHOT'O U OHAYJISATOPHOTO U3Iy4EHUH;

- CBOMCTBa CUHXPOTPOHHOT'O U OHAYIISITOPHOT'O HSHy‘lCHHﬁ;
- IOPAAKH YU CJICHHBIX BECINYNH, XapaKTCPHBIC JIA MMapaMCTPOB CUHXPOTPOHHOI'O NU3JTYUYCHUS
- IPUHIUIIBI pa6OTBI COBPCMCHHBIX UCTOYHUKOB CUHXPOTPOHHOT'O U3JTYUCHU

- OCHOBHBIC MCTOJAbI HCIIOJB30BAHUA CHHXPOTPOHHOI'O HIJIIYYCHHA I HU3YUCHUS CBOICTB
BCIICCTBA.

yMeThb:
- paccUuTHIBaTh apaMeTPhbl CUXPOTPOHHOTO U3ITyUEHUS;

- IPUMCHATDH q)HBI/I‘—IeCKI/Ie TCOPHU K OIMMMCAHUIO XAPAKTECPUCTUK CUHXPOTPOHHOTO HU3JIYUYCHUS, a
TAKKC COOTBCTCTBYIOIUC MCTOABI UCCIICAOBAHUA, OCHOBAHHBIC HAa €TI0 UCITIOJIb30BAHUH,

- p€IIaTh OCHOBHBIC YPABHCHUA KJIaCCUYECKOI M KBAaHTOBOM TCOPHUU CUHXPOTPOHHOTO U3TTYUCHUS



- 3((peKTUBHO HCIIONIB30BATH COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTHMH M PECcypchl Uis
MOJTy4eHUsI HEOOXOMMBIX 3HAHUH 10 MHTEPECYIOIeH HaydHOU TTpodiiemMe.

BJIA/1eTh:
- CHIeMaIbHON TEPMUHOJIOTHEH B 00JIACTH CHHXPOTPOHHOTO H3ITy4CHHS;
- METOJIMKAMHM ITIOCTPOCHMSI MOZEIIEH K OIIMCAHUIO CBOMCTB CHHXPOTPOHHOI'O U3JIy4CHHUS;

- OCHOBHBIMH METOJaMU IMMIPUMEHCHUSA CUHXPOTPOHHOI'O U3 IYUCHUA.

TeMbl U pa3jesibl Kypca:
1. 1.Knaccuueckast MOJENIb TEOPUN CUHXPOTPOHHOT'O U3JIY4EHHUS.

3amauya O JBIDKCHHHM PEIIATHUBUCTCKOTO JJIGKTPOHA B TOCTOSIHHOM JJIEKTPUUYECKOM TIOJIE.
Knaccuueckoe ypaBHeHHE IBHKEHUS U3ITy4aroUeil pensTUBUCTCKOM YacTulibl. OT Yero 3aBUCUT
MOIIHOCTh M3ITyYEHUS 3apsijia, IBIXKYIIErocs MO OKPY>KHOCTH MOCTOSIHHOTO paauyca. @Popmyna
JUISL  CIIEKTPajbHO-yII0BOro pacnpenenenus wmomHoctd (Dopmymna [lorra). O606meHHas
dopmyna Illorra. IMonspu3anuoHHbIE CBOMCTBA CHHXPOTPOHHOTO u3NydeHus. OcoOeHHOCTH
VJIJIOBOTO  pAcCHpeNeNieHUss CHHXPOTPOHHOTO u3nydeHus. (OCOOEHHOCTH  CHEKTPaIbHOTO
pacrpeieieHusT MOIIHOCTA CHHXPOTPOHHOTO u3Ny4deHHs. KorepeHTHOCTh CHHXPOTPOHHOIO
U3ITy4YeHHUS.

2. 2. KBaHTOBas Teopusi CHHXpPOTPOHHOI'O U3IY4ECHHUS.

Kpurepuii npuMeHMMOCTH Kiaccuueckoro mnojaxoaa. Beipaxkenus mns E1/2 m E1/5 m wux
dbusznueckuit cMpici. YpaBHeHue Jlupaka Uis 3JIEKTpPOHA, JBUTAIOIIETOCS B IMOCTOSHHOM H
OJIHOPOJIHOM MAarHMTHOM T0Jie. 3aBHUCHUMOCTH IMOJHOM 3HEPrUU CUHXPOTPOHHOIO U3IYUYEHUS C
y4eTOM KBAaHTOBBIX MOMpPaBoK. KBaHTOBBIE uIyKTyalnu JBUKEHHS SJEKTPOHA IO OpOUTE.

3. 3. Jluneiinbiit onynarop. Kinaccudeckas 3aiaya o JBMKEHUHU HJIEKTPOHA B CHCTEME MarHUTOB,
CO3/IAI0IINX MEePUOINYECKOE TTOJIE.

3az[aqa 0 [JBHKCHHH PCIATUBUCTCKOIO JJICKTPOHA B IIOCTOAHHOM MArHUTHOM IIOJIC.
L[I/IKJIOTpOHHaH qacToTa. 33,&8.‘{3. 0 ABUKCHHUU HEPCIIATUBHUCTCKOI'O JJICKTPOHA B ITOCTOSIHHBIX U
OIHOPOJHBIX DJICKTPHUYCCKOM U MAIrHUTHOM ITIOJIAX. Knaccuueckas 3ala4a O IBUKCHUHU DJICKTPOHA
B CUCTEMEC MArnuToOB, CO3Jar0IUX MMEPUOANICCKOC T10JIC. JInHenHbIi OHIOYJIATOP. CHCKTpaJ'ILHO'
YIrJI0BOC PpacCIpCaACIICHUC cpez[Heﬁ MOIOHOCTU HM3JIYUYCHHUA B JJICMCHT TCJICCHOI'0 Yyriia.
CHCKTpaHBHHﬁ COCTaB U MOJIAPU3ALNUOHHLBIC CBOMCTBaA H3JTyUYCHUSA JIMHEMHOT O OHAYJIATOPA.

4. 4. CnupanbHblid OHITYJISATOP.

3amaya 0 JBMKEHMM JIEKTPOHA B JABYMEPHOM MEPUOJAMYECKOM MArHUTHOM Iojie. MOIIHOCTS,
4acToTa W3JIY4YEHHs, IOJISIPU3ALMOHHBIE CBOMCTBA M3JIY4YEHHs] CIIMPAJIBHOIO OHIYJATOpA.
CpaBHEHHE CBOMCTB CHHXPOTPOHHOI'O M3IY4YEHMs, HM3Iy4EHMH JIMHEHHOTO U CIHPAJIBHOTO
OHZ1YJIATOPOB.

5. 5. JIazep Ha cBOOOTHBIX JIEKTPOHAX.

[Tpunnun nericteus, cxema. [lonydeHne peHTI€HOBCKOTO Ja3epHOro m3inydeHus. [Ipumenenue.
[TepcriekTUBEI.



6. 6. [lokOJIEHHSI UCTOYHUKOB CUHXPOTPOHHOT'O U3ITYYCHUS.
OMUTTAHC My4YKa, CPAaBHEHUE XapPAKTEPUCTUK FEHEPUPYEMOTO U3TyUCHHUS.
7. 7. KOHKYpEeHTbl CAHXPOTPOHHOI'O U3JTyYCHHUSI.

Onrtuyeckuii nazep, peHTT€HOBCKas TPYOKa, HEIMHEHHOE IPeoOpa3oBaHKe JIA3€pPHOT0 N3ITY4YEHHS
(MeTox reHepaluy rapMOHUK BBICOKOTO MOPSIIKA).

8. 8. [IpumeHeHne CUHXPOTPOHHOTO U3aydeHus. O630p METOI0B.

Merton peHTreHocTpykTypHoro ananu3a. Cootnomenus Jlays, ycinoBust bperra-Bynbda. XAFS —
CHEKTPOCKOMUS ISl CTPYKTYPHOTO aHanu3a. MeTolnka U3MEpPEeHUs U HCCIEI0BaHUs CIIEKTPOB
norJonieHus. MeToJ1 CTOSYMX PEHTTEHOBCKUX BOJH. MeTo/ bl (pa30BOro KOHTpacTa.

9. 9. Cranuuu KypuaroBckoro nctounuka cuHxporponsnoro uzinydenus «kKMCU - Kypuarosy.

0O0630p cTanmmii 1 HauboIee IPKUX Pe3yNNbTaTOB, MOTYYCHHBIX Ha CTAHIIHSIX.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Teopust pyHKUMIH KOMILUIEKCHOTO IIEPEeMEHHOTI0

Heab AMCHUNIMHBI:

- IO3HAKOMUTH CTYJCHTOB C OCHOBAMHU TEOPHH (PYHKIUH KOMILICKCHOIO IEPEMEHHOTO, HAYUYHUTh
CTYACHTOB HCIOJb30BAaTh MOIIHBIM anmapar TeOpuH (YHKIHUNA KOMILJIEKCHOTO MEPEMEHHOI0 B
aHaJM3€e MMOCTABJICHHBIX IIEpe] HUMHU 3a1a4.

3agauu AMCHMILINHBI:
- Hay4uTh CTYJEHTOB, IOJIb3YSACh METOJAMH TEOPUH (PYHKLNN KOMIUIEKCHOT'O IEPEMEHHOT0;

- TPOBOAHWTH BBIYMCICHHS, CBS3aHHbIE C WHTErPATbHBIM HMCUMUCICHHUEM U YPaBHEHHUSIMH
MaTeMaTU4eCKON (PU3UKU.

Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3synbrare ocCBOCHUS AUCIUIUIMHBI 00YYarONIUecs JOMKHBI

3HATh:

- OCHOBHBIE IIPEJICTABIECHUS KOMIJIEKCHBIX YHCEI.

- Ycenosusa Komm-Pumana.

- [IpencraBnenne aHAMUTHYECKUX (DYHKIMH C TOMOIIBIO CTENIEHHBIX PSAIOB.

- Teopemy Kot 06 MHTErprpOBaHUM aHATUTUYECKON PYHKIIMU MO 3aMKHYTOMY KOHTYpY.
- Teopemy Koiu o Beiuerax.

- [lonsiTre ocoboit Touku. OnpeneneHue BblyeTa GyHKIUH.

- [IpencraBnenne GyHKIIMK B OKPECTHOCTH OCOOBIX TOYEK C MOMOILBIO CTETIEHHBIX PS/IOB.
- CBoiicTBa JpOoOHO-TMHEHHOTO 0TOOpaKEHHSL.

- Kondopmuoe orobpaxkeHne ¢ TOMOIIbIO 3JIEMEHTAPHBIX (YHKIHI.

- JlorapumMuuecKuii BoIYET.

- Teopemy Pymie o npupaiiennu aprymeHra.

yMeThb:

- Boruncnsate GyHKIIUU OT KOMIUIEKCHOTO YHCIIA.



- IuddepenmpoBars GyHKIIMN KOMITIEKCHOTO apryMEHTA.
- CTpouTh 10 33JaHHOH IeHCTBUTEIHHON WM MHUMOW YaCTH aHATUTHYECKYIO ()YHKITHIO.

- BeruucasaTe uaTerpan ot GyHKIMN KOMIUIEKCHOTO apryMeHTa 10 KPUBOW HIIM 110 3aMKHYTOMY
KOHTYDY.

- PacknanpiBath (hyHKIIMIO B psif JIopaHa B OKPECTHOCTH OCOOBIX TOYCK.

- C nomo1ipo KOH(QOPMHBIX 0TOOPAKEHUI MEPEBOAUTD OJIHY 3a/IaHHYI0 00J1acTh B JPYTYIO.

BJIa/IeTh:

- DNeMeHTapHBIMH OTIEPALUSIMH C KOMIUICKCHBIMU YUCIIaMU.

- Meronamu nuddepenuupoBanmst GyHKIHH KOMILUIEKCHOTO apryMEHTa.

- OCHOBHBIMU METO/IaMH BBIYHCIICHHUS WHTETPAJIOB OT (PYHKINH KOMITJIEKCHOTO IEPEMEHHOTO.

- OCHOBHBIMHU CIIOCOOaMH KOH(PPOMHBIX OTOOPaKEHUH.

TeMbI U pa3jeiibl Kypca:
1. AuddepenuupyeMocts PyHKINUNA KOMIUIEKCHOTO IepeMeHHoro. Y cioBus Komu-Pumana.

JleiicTBuTenpHas U KOMILIEKCHas auddepeHnupyemoctu. Y cinosusi Komm-Pumana.

2. MHTerpan no myTy oT GyHKLIUU KOMITJIEKCHOTO IEPEMEHHOTO.

[Tyte Ha KOMIUIEKCHOW miockocTu. OmpeneneHue MHTerpaia, cymMmsl JlapOy, MHTerpaabHble
cyMMBl. IHTerpain ot cTeneHHol (QyHKIHH.

3. Komnuiekcusle uncina. Cpepa Pumana.

Omnpenenenne KOMIIEKCHOTO uncia. OCHOBHBIE CIIOCOOBI MPEACTABIECHUS KOMIUIEKCHOTO YHUCIIA.
®opmyna Diinepa. [IpencraBieHne KOMIUIEKCHOW TUIOCKOCTH C TMOMOIIbI0 cdepbl Pumana.
3aMbIkaHHe KOMIUIEKCHON TIOCKOCTH, OECKOHEUHO yAajJeHHas TOUKa.

4. Kondopmuble 0TOOpaKeHUS ¢ TOMOIIbIO 3JIEMEHTAPHBIX (YHKIUI.

Kondopmuble oToOpaskeHHsI € TOMOULIbIO 3J€MEHTApHBIX (YHKIMA M OOpaTHBIX K HUM —
CTETeHHasl, YKCIIOHEHTA.

5. KondpomHoe otobpaskeHue ¢ MOMOLIbIO TpOOHO-TUHEHHON (DyHKITHH.

CaoiicTBa J1poOHO-TMHEHHOrO oTOoOpaxkeHus. KpyroBoe CcBOWCTBO JIpOOHO-TUHEHHOIO
O0TOOpaXeHHs. DJIeMEHTapHBIC OTOOPAXKEHUS C TIOMOIIIBIO0 IPOOHO-THHEHHOTO OTOOpaKEHHS.

6. MHOTOJIUCTHBIE (PYHKITUH.
BerBu ananutnueckoit pynkunu. Touka BeTBIEHHUS.

7. Ocobble TOUKM aHATUTUYECKON (PYHKIMHU. BIyeTsl.



Omnpenenenue u kiaccuGuKaus H30IMPOBAHHBIX 0COOBIX TOUeK. OmnpeeneHne BpryeTa G yHKIUN
B TOUKE.

8. Psin Jlopana ananmuTu4eckoi ()yHKIIUU B OKPECTHOCTH 0COOOH TOUKH.

Teopema o paBHOMepHOU cxoauMocTH psnaa Jlopana. Knaccudukanus ocoObIX TOYEK C TOUKHU
3penus psaga Jlopana. Teopema Komu o Beruerax. Jlemma XXopaana.

9. Psin Teiinopa 11 aHATUTHYECKON (DYHKITHH.

Onpenenenue pana Telsopa, TeopeMa 0 paBHOMEPHON cX0AUMOCTH psifa Teiniopa. beckoneunas
mubdepeHIMPYyeMOCTh aHATUTHYECKUX QYyHKIUN. EMMHCTBEHHOCTh aHATMTUYECKHUX (YHKIUH.

10. Teopema Kormmm 06 aHanuTHueCKON PYHKIIMH IO 3aMKHYTOMY KOHTYPY.

XKopnanos xoutyp. Jlemma I'ypca. MHTErpupOoBaHue 31eMEHTApHBIX (QYHKUIUN MO 3aMKHYTOMY
KOHTYDY.

11. Teopema Pymie. Ilpunuun aprymenra.

Jlorapugmmueckuii Beraet pyHkiuu. Teopema Pyme. OcHOBHas Teopema anreOpsl.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

TexHo10rMU MPOrpaMMHUPOBAHUSA

Heab AMCHUNIMHBI:

- U3y4eHHEe OOUIMX MPHHLMIOB MPOTPAMMHUPOBAHMS CIIOKHBIX CHCTEM, METOJIOB BbIOOpa THMA
IIPOrPaMMHOM MOJENIM CUCTEMBI, IIOJIy4YEHUE HABBIKOB IIPOTPAMMHUPOBAHUA IIPU CO3JaHUU
CJIOKHBIX I€TEPOTrE€HHBIX ITPOrPAMMHBIX KOMIUIEKCOB.

3agauu AMCHUIINHBIL:
. M3y4YeHNE OCHOBHBIX MTPUHITUIIOB OPTaHU3ALUU CJIOKHBIX MPOTPAMMHBIX CHCTEM;

® OCBOCHHUC paCHPOCTpaHéHHBIX MMpUEMOB U MCTOJOB ITPOIrpaMMHPOBAHUA, a TAKIKC MCTOI0OB
HX COUYCTAaHUA U PCIICHUA BOSHUKAIOIIHUX ITPHU 3TOM HpO6J’I€M;

. M3y4EHUE TEXHOJIOTMH CO3JaHus MPOrpaMM Ha Pa3HBIX SA3bIKAX NPOIPAMMHUPOBAHUSA C
MCIIOJIb30BaHUEM Pa3HbIX MPEACTABICHUI NPEeAMETHBIX 00J1acTel;

. IIOJly4YeHHE HABBIKOB pEIEHHUs HAayYHBIX W IMPAKTUYECKHX 3aJad C MCII0JIb30BaHHEM
METO/10B UMIIEPaTUBHOTO, (YHKIMOHATIBHOTO, 00BEKTHO-OPUEHTUPOBAHHOT'O
IPOTPaMMHUPOBAHMUSL.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00yYeHHS MO JTUCHHUILINHE (MOAYJIIO)

B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI

3HATh:

. OCHOBHBIE ITPUHIIAIIBI OPTaHU3AINH CJIOXKHBIX TPOTPAMMHBIX CHCTEM.

yMeThb:

. MIPUMEHSTH IPUEMBI 1 METOBI TPOTPAMMHUPOBAHUS B CBOCH MPAKTHIECKOH e TETLHOCTH;
. CO3/1aBaTh CJIO0XKHBIE IPOIPAMMHBIE CUCTEMBI;

. 00OCHOBaHHO BbIOMpATh HauOosiee MOAXOASIIME TUIBI MoOJeNel pa3padbaTbIBaeMbIX
CHCTEM.

BJIa/1eTh:

. METOOJIOTHEH U HaBBIKAMH PEIICHUS HAyYHBIX M IPAKTUICCKHUX 33]1a4 C HCITOJIb30BaHHEM

00BEKTHO-OPUEHTUPOBAHHOTO, (DYHKITMOHAIBHOTO U JIOTHYECKOTO MTPOTPaMMHUPOBAHUSI.



Tembl U pa3aennbl Kypca:
1. OcuoBublie moustus OOI1

OcHoBsl s1361k0B C++ 1 Python: 6a30Bblil CHHTaKCHC, MOYJIBHOCTD, CHCTEMBI THIIOB, TPAHCIISIIHS.
ABTOMaTH3a1Ms TECTUPOBAHMSI, TANMUPOBAHUS, IPOBEPKU CTUJIIS IIPOIPaMM

OCHOBHBIC TIOHSTHS O0BEKTHO-OPHEHTHPOBAHHOTO MpOrpaMMupoBaHus. Kiacchl 1 0OBEKTHI B
C++ u Python

[1a6monsl B C++: MOHATHE CTaTHYECKOTO IMosimMopdr3Ma, peanusanusi, CTaHIapTHbIC MA0I0HBI
u3 STL. CrannaptHbie KoHTeliHepHI B Python

HacnenoBanne B C++ u Python: ompenenenue, BupTyanbHble (YHKIMH, MHOXXECTBEHHOE
HacleioBaHue, Merakiaccel B Python. O6paboTka ommbok

Pabora c pecypcamu: pyuHoe ympaBieHue pecypcamu B C++, yMHBbIE yKa3aTelau, alrOpUTMbI
cOOpKHu Mycopa

2. MonynbHas opraHu3amnus Iporpamm

[Tatrepubl npoexktupoBanuss B OOIl: Tumbl, npumeHeHue, npuMepsl (UTEpaTop, JEHCTBUE,
ctparerwus, hacan, padpuka, CHHIIITOH, IIOCETUTEIh, aJIalTeP)

BBoa-BBIBOI: CcpeacTBa CTaHIAPTHBIX OMOIMOTEK, 00paboTKa OIMMOOK, ACHHXPOHHBIH BBOJI-
BBIBOJ]

[Tonp3oBarenbckuii HHTEp(dEIC: BUIBI, TPEOOBAHHMS, METOIbI 00OPAOOTKH COOBITHIA

Ucropus pazsutus OOIL: npennocsuiku mossienus, si3bik Smalltalk. ITepcnextuser OOIT

3. Jlornueckoe nporpaMMHpOBaHUE

OCHOBBI JIOTMYECKOTO MNpOrpaMMHpOBaHusl Ha s3blke Prolog: 0a30BbI CHHTakcHC (DaKTOB,
MpaBuUJI, 3aIIPOCOB; AJITOPUTM 00pPaOOTKHU 3aMPOCOB

Opranu3anus nporpaMM Ha si3bike Prolog: oTnaaka mporpamm, renepariust 1 00padoTka ommooK;
cneundrka peKypcuu B JIOTHUYECKUX A3bIKAX; pa300op NpUMepoB

4. OyHKIMOHAIBHOE TPOrPaMMHUPOBAHNE

Teopetnueckue KOHIENIMHM (YHKIMOHAIBHOTO MPOrpaMMHUpPOBAHUA: JISIMOJa-MCUNCIICHHE,
OCHOBBI TEOPHUH THUIIOB

OcHoBbl s3bika Haskell: 0a30BbIif cHMHTaKkcHC, TUIBL, OpraHU3alUs MPOrPaMMHBIX MOJYJIEH,
cOopka 1 OTJIaJKa MporpaMm

Hcnonnenue nporpammsl B Haskell: moHsTHE T€HUBBIX BBIYUCICHHH, OECKOHEUHBIE CTPYKTYPHI
JTAHHBIX, PEKYPCHS



Tunmzanms B (QyHKIMOHAIBHBIX S3BIKAX: BBIBOJA THIIOB, COCTAaBHBIC THITBI TAHHBIX M HX
00paboTKa, BUBI MOJIUMOP(HU3Ma, KIACChI TUIIOB

O06paboTka AaHHBIX B (PYHKIHMOHAJIBHBIX S3bIKAX: MPeoOpa3oBaHue CIIUCKOB C MOMOINBIO map U
fold, renepanus criuckoB

BBOI['BBIBOI[ B (byHKI_II/IOHaJ'IBHBIX A3BIKax: COCTOSAHHUC, MOOOYHBIE 3(1)(1)CKTBI, MOHaAbI

BBenenre B TEOpPHIO KaTETOPHIA: ONpEAEICHHWE KAaTerOPHH, KOMMYTATHBHBIE THArPAMMBL,
Mopdu3mbl, (pyHKTOpHI. IIpHMeHeHHMe Teopuu KaTeropuii B aHaIM3€ METOIO0B 00pabOTKH
uHpopMaun



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

YpaBHeHusi MaTeMaTu4eckoil pusukmn

Heab AMCHUNIMHBI:

- ¢QopmupoBanue 0a30BBIX 3HAHUH TI0 MareMaTH4YecKOW (QU3MKe I JaIbHEUIIEro
UCIIONIB30BAaHUSI B JPYrHX  OO0JIACTAX  MaTreMaTHYeCKOro 3HAaHUS W JIMCHUTUIMHAX
€CTECTBCHHOHAYYHOTO COZCPKAHMS;

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

3agauyd IUCHUILINHBI:
- (hopmupoBaHue y 00ydarommxcsi 0a30BbIX 3HAHUI 110 MATEMAaTUYECKOH (pH3HKeE;

- GopmupoBaHue 0O0IIEMAaTeMaTHUYECKONW KYJIbTYpbl: YMEHHME JIOTUYECKH MBICIUTH, [IPOBOJUTH
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPKJICHHUM, YCTAHABIUBATD JIOTUYECKHUE CBSI3U MEXKIY OHATUSIMY;

- q)OpMI/IpOBaHI/IC y'MeHI/Iﬁ W HABBIKOB NPHUMCHATH IIOJYUYCHHBIC 3HAHUA JIA PCIICHUA 3aJda4
MaTeMaTH4YeCKOM (1)I/ISI/IKI/I, CaMOCTOATCIIBHOTO aHAJIM3a NOJIYUCHHBIX PE3YJIbTATOB.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3synbrare oCBOCHUS AUCITUTUTHHBI 00YUarONIUeCcs JTOJKHBI
3HATh:

- ONpEIEICHUE U CBOWMCTBA JIMHEWHBIX, KBa3WIMHEHHBIX M HEJIMHEHHBIX YPaBHEHHU IIEPBOrO
MOPsIIKA, TEOPEMBI CYIIECTBOBAHMS M E€AUHCTBEHHOCTH pemleHus 3anauun Komm i HUX,
OIpPENIETICHNE CUMIUIEKTUYECKOW U KOHTAKTHOM CTPYKTYPBI, BUJ XapaKTEPUCTHK ISl YPABHEHUN
IIEPBOTO NOPSJIKA;

- q)OpMy.]'Iy HyaCCOHa peuICHUud 3aJavu Kommmu IJIL YpaBHCHUS TCTIJIOIIPOBOAHOCTU, TCOPCMBI
CYHICCTBOBAHUA U CAUHCTBCHHOCTHU PCHICHUA 3aaadu KOI_HI/I, IMPUHIUIT MAaKCUMYyMa, (I)OpMyJ'Iy
HrrotoHa peuiCHus YpPaBHCHUA HyaCCOHa, TCOPEMbI CYHIECTBOBAHUA W CAWHCTBCHHOCTH,
MMPUHIUIT MAKCUMYMa,

- dopmynsr 1’ Anambepa, Kupxroda um Ilyaccona perieHust 3ajadd KOIIA JJIi BOJTHOBOTO
YpaBHEHHsI, TEOPEMBbI CYIIECTBOBAHUS ¥ EIUHCTBEHHOCTH, 3aKOH COXPaHEHHS JHEPIHH;
onpejiefieHue W CBOWCTBAa OOOOIIEHHBIX (YHKIMM, MpocTpaHCTBa OO0OOIIEHHBIX (DYHKIUH,
MIPOU3BOJIHBIE, TEH30PHOE MTPOU3BEIECHNE U CBEPTKAa 0000IIEHHBIX (PYHKIIHIA;

- olpeieNnieHne 0000IEHHBIX pelIeHuui qudepeHInaIbHbIX ONEepaTopoB U (PyHIaMEHTAIHLHOTO
peieHnus AU QepeHInanbHOTo onepaTopa ¢ MOCTOSHHBIMU KO3 (QUIIEHTaMH;



- TeopeMy XepMmaHAepa, KOHCTPYKIHMIO (YHIAMEHTAJBHOTO pEHICHUS OOBIKHOBEHHOTO
g depeHnaIbLHOro  oneparopa, Gopmynbl s (QyHIaMEHTaIbHBIX PEIICHHH ONepaTopoB
TEIJIONPOBOAHOCTH, JIaruiaca 1 BOJIHOBOTO;

- IIOCTAHOBKM KpaeBbIX 3aja4 sl ypaBHeHui Jlammaca u [lyaccoHa, TeOpeMbl € IMHCTBEHHOCTH
pElIeHUI KpaeBbIX 3aJay, ONpPEACICHHNE U CBOMCTBA MMOTEHIMAIOB IIPOCTOTO U JBOMHOTO CJO4,
TEOpPEMBbl CYIIECTBOBAHUS PELICHWH BHYTPEHHMX M BHeWHUX 3aaad Jlupuxine u Helimana,
omnpeneneHue u coiictea Gpynkuuu ['puna 3anau Jupuxie u Helimana,

- CBOIcTBa COOCTBEHHBIX 3HAa4eHHWH M COOCTBEHHBIX (QyHKIMI onepatopa Jlamuaca B
OTpaHUYEHHOW 00JacTH; CBOWCTBA pPEUICHWH ypaBHEHHs | enpMroiiblia, YCIOBHUS HM3ITy4EHUS
3ommepdenbaa, TPUHLIUI MPEIETBHOTO MOTIOMICHNUS, IPHHLIUI MPEACTbHON aMIUIUTY/IbI;

- (ynmameHTanpHOE pelieHue omneparopa Jlammaca Ha MUIOCKOCTH, TEOPEMBI CYIIECTBOBAHUS U
€MHCTBEHHOCTH pEIIEeHUs JBYMEPHBIX KpaeBbIX 3ajad, ¢Gopmyinsl mig ¢GyHKuuu ['puna u
patenus 3agaun Jlupuxiie B 0HOCBSI3HOM 00nacTu;

- onpezieNieHue neeBaoAu(GepeHnaIbHOro orneparopa, OrpaHMYeHHOCTb 11.11.0. B IPOCTPAHCTBAX
CobosieBa, TEOpEMbl O KOMIIO3UIMM U ICEBIOJIOKAIBHOCTH I1.7.0., CBOMCTBA 3JUIMIITHYECKUX
I1.71.0., TEOpEMY O IapaMeTPUKCE, CBOICTBA UHTErPaIbHBIX oneparopoB Dypre.

yMeThb:

- peliarh KBa3WIMHEWHbIE YpaBHEHMs MEPBOTO Mopsaka, ypaBHeHHe ['amwmibroHa — Skodu u
oOuiee HEIMHENHOE ypaBHEHME, HAaXOAMTh MX XapaKTEpPUCTHUKH; pemarh 3agaun Komm ams
YPAaBHEHUN TEILIONPOBOAHOCTH M BOJIHOBOI'O; BBIYMCIATH MOTEHIHMAN HprOTOHA; HaxoauTh
IPOM3BOJIHBIC, CBEPTKH 1 IIpeoOpa3oBanusi Dypre 0000MEHHBIX (HYHKIIHIA;

- HAXOOUTh (yHJaMEHTAJIbHBIC pemeHus AUPQPEpeHINATFHBIX ONEPaTOPOB C MOCTOSHHBIMU
Ko unreHTamu;

- pemaTh KpaeBble 3a/la4d METOJOM pa3JIeJCHUs MEPEMEHHBIX M MPU MOMOIIX ITOTEHINAJIOB,
peliaTh CMEIIaHHbIe 3a/1a4k, HaXoauTh pyHKuuto ['puHa 3axay Jupuxie u Heiimana, npuMeHsTh
MeTOJT KOHQOPMHBIX OTOOpaKEHWH JUIsl pelIeHHs IBYMEPHBIX 3aJad, HaXOJUTh COOCTBEHHbIE
¢GbyHKIIMM 1 cOOCTBEHHBIE 3HaueHus oneparopa Jlamnaca;

- IPUMEHSTh TEXHUKY IceBAOAM(depeHInanbHbIX ONepaTopoB K HCCIEIOBAaHUIO ypaBHEHUH
MaTeMaTH4ecKo pu3nkH.

BJAJ€Th:

- allraparom ypaBHeHI/Iﬁ B YACTHLBIX ITPOU3BOAHLBIX IICPBOI0 IOPsSAAKa AJId €ro IMpUMCHCHHUS B
(I)I/I3I/IKC " TCOMCTPHU,

- TEXHUKOHN pEIIeHHs] OCHOBHBIX YPaBHEHUH MaTeMaTU4YeCKOW (PU3UKU BO BCEM IPOCTPAHCTBE U
ee MPUIOKEHUSAMH K GU3NYECKUM 337a4aMm;

- anmaparoM  TeOpuM  OO0OOIIEHHBIX  (GYHKUMH W (QyHIAaMEHTAJIbHBIX  pEHICHUH
Qg depeHIaIbHbIX OIIEpPaToOpPOB;

- afmnapaTomM TECOpHU MOTCHIUAIOB JJI €T0 IPUMCHCHHS B (1)1/131/11(6;



- TEXHUKOHN PEIICHNs KPAeBBIX U CMEIIAHHBIX 33/1a4 JUI1 OCHOBHBIX YPaBHEHUH MaTeMaTH4ecKOn
(GU3UKHU U ee TPUIIOKEHUSIMH;

- anmapaTroM TeopuH rnceBaoaudGepeHInaNIbHBIX OIEPaTOPOB.

Tembl u pa3iennbl Kypca:

1. KpaeBble 3agaum.

ITocraHnoBKa KpaeBbIX 3a1a4 st ypaBHenui Jlamnaca u [lyaccona.
[ToreHManbl IBOMHOTO CIOSI M UX CBOMCTBA.

IToTeHumanbl MPOCTOro CI0si U X CBOKCTBA.

TeopeMbl equHCTBEHHOCTH pemieHus 3anad Jupuxne u Heitmana juis ypaBHenus Jlamaca.
CymectBoBanue pemenuit 3agau Jupuxie u Helimana. [Torennuan Pobena.

Oyukuus ['puna 3anaun Jupuxie g oneparopa Jlamaaca B TpexMepHO 00JIaCTH U €€ CBOWCTBA.

Oynkuus ['puna 3agaun Helimana.

Oynkuuss ['puna 3agaum  [Qupuxne B aBymepHoMm ciydae. CBs3b ¢ KOH(GOPMHBIMH
otoOpaxeHussmMu. Popmyiia i pemieHus 3agadu upuxie.

2. O6001IeHHbIE pEelIeHNs YpaBHEHUI MaTeMaTHuecKoi ¢pusnku. OyHIaMeHTalIbHbIE PEIICHNUS.

O606mennbie ¢ynkuuu. IlpomsBogubie 0000meHHBIX ¢GyHKIUKA. OO000mEHHBIE (YHKINN
YMEPEHHOT0 pocTa 1 000011eHHbIe PYHKIIMU C KOMIIAKTHBIM HOocuTeseM. [IpeoOpa3zoBanne Oypre
0000meHHbIx (yHKIMHA. TeH30pHOE TpOW3BENEHWE U CBEpTKa OOOOMIEHHBIX (DYHKIIHM.
OO000111eHHbIE pelIeHNs JTUHEHHBIX yYpaBHEHUI B YaCTHBIX NPOM3BOJHBIX. DyHIaMEHTalIbHbIE
pemieHus aud@epeHInanbHbIX ONEepaTOpoB C MOCTOSHHBIMM Kodduienramu. Teopema
CylllecTBOBaHUSl (pyHIaMeHTalbHOTO pemieHus. JlectHura Xepmanaepa. Merton cmycka st
0000meHHBIX ~ pemieHui.  DyHAaAMEHTAJIBHOE  pEeHIeHHE  JIMHEHMHOr0  OOBIKHOBEHHOTO
muddepeHManbHoro ypapHeHus. OyHnaMeHTaNbHOE pelIeHUe orepaTopa TEMIONPOBOIHOCTH.
dyHIaMEHTAIIBHOE pellIeHKe onepaTopa Jlamnaca.

CDYHI[aMeHTaJ'IBHOC pemieHue BOJIHOBOI'O OIICpaTopa. IloctanoBka u peucHue 0606H.I€HHOI71
3agaun Komn AJIs1 BOJTHOBOT'O YPAaBHCHUA. ITocTtaHoBKa U peuieHuce O606H.I€HHOI>1 3agavdu Kommu
AJI1 YpaBHCHUS TCIIJIOIIPOBOAHOCTH.

3. OCHOBHBIE YPAaBHEHHSI MaTEMATHUYECKON (DU3UKH.

YPaBHeHI/Ie TCIIOMIPOBOJAHOCTH. (DopMyna HyaCCOHa. TeopeMa CYHICCTBOBAaHUA pCIICHUS 3a1a4n
Komm. HpI/IHI_II/IH MakKCUMyMa IJid YpaBHCHUS TCILJIOIIPOBOAHOCTH. TeopeMa CANHCTBCHHOCTHU
peliCHUusA 3aaavyu Ko, ypaBHeHI/IC HyaCCOHa B TPEXMCPHOM HPOCTPAHCTBC. HrrotoHOB
INOTCHIHUAJIL.

®opmynsl ['puna. Teopema cymecTtBoBaHMs pemeHus ypaBHeHMs Ilyaccona. IlpuHuumm
MakcuMyMma g ypaBHeHusa Jlammaca. EnuHcTBeHHOCTH pemenus ypaBHeHus Ilyaccona.
OnxnomepHoe BoTHOBOE ypaBHeHue. Popmyna n'Anambepa. TpexmepHOe BOJTHOBOE ypaBHEHHE.
VpaBuenne [apOy. @opmyna Kupxroda. 3anazapiBarommii moteHmai. JIByMepHOe BOJHOBOE



ypaBHeHue. Merox cnycka. @opmyina Ilyaccona. 3akoH COXpaHEHHUSI SHEPTHH JJIS 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  Komwu i1 BOJHOBOTO ypaBHEHHUSI C IMEpEMEHHBIMU
koadunmentamu. Unrerpanbueie oneparopsl Oypobe.

ITapamerpukc 3amaun Komm a1 BOJTHOBOTO ypaBHEHMS. XapaKTEPUCTUKU.

Hocutens CHUHI'YJIIPHOCTU PCHICHUS 3aJavU Komm AJIs1 BOJIHOBOI'O YPAaBHCHUSA B ClIydac, KOTAa
Ha4YaJIbHOC YCJIOBHUC — ,HeJ'IBTa'(i)YHKI_II/IH.

OcoOenHoctu pemeHuss 3agaud  Komwm a8  BOJIHOBOTO YpaBHEHHUS C  IOCTOSIHHBIMHU
K03 unreHTaMu B cirydae, KOTJja HayajJbHOe YCIOBUE — IebTa-QyHKINS Ha mapadose.

5. CriekTpanbHble U CMELIaHHbIE 3a/]auH.
CoOcTBeHHbIE 3HaUCHMsI U COOCTBEHHBIE (GYHKIMU 3aaaun JJupuxie uis oneparopa Jlamaca.

VYpaBuenue I'enpmronsia. Ycnosus 3ommepdenbiaa. [IpuHIUNBI IpeenbHOTo MOTJIOMIEHUS U
IIpEeAEIbHON aMILIUTY/IbI.

Cwmemannsle 3agaun. O011as cxema pas3aeseHus IepeMEeHHbBIX.

6. YpaBHEHHUs IEPBOTO MOPSIKA.
Helinble ypaBHEHUS IEPBOTO MOpsAIKA. XapakTepucTUKU. Pemenue 3agaun Komm.

WuBapraHTHBIE MOBEPXHOCTH BEKTOPHOTO mouid. 3agada Koimm mocTpoeHWs: WHBapHaHTHOMN
MTOBEPXHOCTH.

KBasunuHeliHble ypaBHEHMS IEPBOTO MOpsAaKa. XapakTepucTuku. IlocTpoeHne nHBapuaHTHON
nosBepxHocTu. Pemenne 3agaun Komm.

VYpaBHenne I'amunbToHa — SkoOu. JlarpaHkeBbl TOBEPXHOCTH B CHUMIUIEKTHYECKOM
IIPOCTPAHCTBE.
JIuneiinoe CUMILIIEKTUYECKOE IIPOCTPAHCTBO. KocooproronansHusie JIOTIOJIHEHHS.

CUMILIEKTUYECKHUI Oa3mcC. I/I30TpOHHBIe, KOU3OTPOITHBIC U JIArPAHXKCBBI TOAIIPOCTPAHCTBA.



XapaKkTepUCTUKU HAa TUIEPHOBEPXHOCTHU B CHUMIUIEKTUYECKOM MPOCTPAHCTBE. ['aMUIBTOHOBBI
cUcTeMbl. MIHBapHaHTHBIE IarpaHkeBbl MHOT000pa3us. Jlarpanxesa 3agaua Ko,

Pemenue 3anaun Komn as ypaBHenus I'amuinbToHa — SAko0u.

Ob11ee ypaBHEeHUE NTEPBOTO Nopsiaka. JIexxan IpoBbl TOBEPXHOCTH, COOTBETCTBYIOILIUE PEILICHHUSM.

KoHTtakTHas cTpykTypa. XapakKTepUCTUKU HA TUIIEPIIOBEPXHOCTU B IIPOCTPAHCTBE C KOHTAKTHOU
CTpYKTYypoii. IHBapraHTHBIE JI€KaHAPOBBI [IOBEPXHOCTH.

Pemenue 3amaun Kot a1 001ero ypaBHEeHUS IEPBOTO MOPSIIKA.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

@u3uKa NOJYNpPOBOJIHUKOB

Heab AMCHUNIMHBI:

- osTyyeHne (PyHIaMEeHTaIbHbBIX 3HAaHUH B 00JacTH (PU3MKU TOTYIPOBOIHUKOB U TPUOOpPETEHUE
HEOOXOIMMBIX HAaBBIKOB JIsl X UCIIOJIb30BAHUS B HAYYHO-UCCIIEI0BATEIBCKON A TEIHHOCTH.

3agauu AMCUUIIINHBIL:

- oBiazeHue (yHJAMECHTAIBHBIMH  TOHSATHSAMH, 3aKOHAMH W TEOpHsIMH  (U3UKH
MOJIYTIPOBOTHUKOB;

- OBJIaACHHUC OCHOBHBIMH MCTOAAMHU UCCICA0OBAaHUA Q)HSHHGCKI/IX CBOMCTB MOJIYIPOBOJAHUKOB;

- (hopMUpOBaHHE NPUEMOB W METOJOB PEIICHUS KOHKPETHBIX 3aJad M3 pa3jIHMyHBbIX objacteit
(U3UKH TOTYIPOBOAHUKOB.

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

- OCHOBHBIC ITOHATHUA U 3aKOHBI (1)I/I3I/IKI/I IMMOJIYITPOBOAHUKOB, a TAKKE UCIIOJIb3YCMBIC B (1)I/I3I/IKC
MMOJIYITPOBOAHUKOB OCHOBOIIOJIAraromue MOJACIN U TCOPUH.

yMeTb:
- pelarth 3aJa4u 10 OCHOBHBIM pa3jienaM (PU3UKU NOIYIPOBOIHUKOB;

- HCHOJIb30BaTh IIOJYYECHHBIE 3HAHHS ISl OINPENCIICHHS NapaMeTpOB M HMHTEPHPETALMHU
(U3UYECKUX CBOMCTB MOJYIPOBOTHUKOB.

BJAACTh:

- METOJaMH TOCTPOEHHUS] MaTeMaTHYeCKHX M (PU3MYEeCKHX MOJesied THUIOBBIX 3a7aud (U3UKU
MOJIYTIPOBOTHUKOB;

- UMCTH OIBIT ACATCIBHOCTH B NPHUMCHCHUHU TCOPCTUYUYCCKUX Mozenaen mis HHTCpIIpETAllNN
SKCHCPUMCHTAJIbHBIX JJAHHBIX I1O (I)I/ISI/ILICCKI/IM CBOICTBaM MOJIYITPOBOAHUKOB.



TeMbl U pa3jesibl Kypca:
1. KpI/ICTaJIJIBI BO BHCHIHUX ITO0JIAX. HeH;[eaanble KpucTaJlJibl.

Cpennsisi cKOPOCTh ABM)KEHUS AJIEKTPOHA B KpUCTAIe. YpaBHEHHE IBUKEHHUS 3JEKTPOHA B
KpUCTAJIJIE BO BHEIIHMX MOJIAX. 3allOJIHEHHE 30H M BBEJCHHE IBIPOYHOrO omnucaHus. Meton
s dexTrBHON Macchl. KapTiHa Mi1aBHOTO MCKPHUBIICHUS SHEPTETUUYECKUX 30H. MeKrue ypoBHH B
TOMEONOJISIPHBIX ~ KpUCTaJUIaX  (BOAOPOJONOAOOHBIE  NMPUMECHBIE  LIEHTPHI). Y CIIOBUS
MPUMEHUMOCTH BOJI0poAonoooHoit monenu. [Ipumenenne merona 3hQexkTUBHON Macchl s
HAaXOXJICHUS DHEPreTUYECKOro  CHEKTpa  IOJYNPOBOJHUKOBBIX CHCTEM  IOHUKEHHON
pa3MEepHOCTH. DHEPreTUYEeCKUil CreKTp cBepxpemieTok. Kiaccupukamus moayrnpoBOIHIKOBBIX
CBEPXPEIIETOK. JHEPTETUUECKUI CIIEKTP MEIKUX MPUMECHBIX COCTOSIHUH B MOIYITPOBOIHUKOBBIX
KBAaHTOBBIX SIMaX.

2. HepaBHOBecCHBIE JIEKTPOHBI U AbIPKU. CTaTUCTUKA PEKOMOUHAILIMYU 3JIEKTPOHOB U JIBIPOK.

BoO3HMKHOBEHHE HEPaBHOBECHBIX HOCUTENIEH 3apsja B IOJYNPOBOAHMKAaX. Onrudeckas
reHepauus. Temmbl TeHepauuud U peKoMOMHAnuM; BpeMs XKU3HU. COOTHOIIEHUS MEXITY
BPEMEHAMM DEJaKCallud SHEPIMM M HMIIyJbca M BpeMeHeM »Ku3HHU. KBasupaBHoBecue u
kBa3uypoBHu depmu. YpaBHEeHUE KUHETUKH PEKOMOUHAIIMU B IPOCTPAHCTBEHHO OJJHOPOJIHBIX U
HEOJIHOPOJHBIX CHUCTeMax. MexaHu3Mbl pekoMOuHanuu. Bpems >Xu3HM 1Opu MEXK30HHON
pexomOuHanmu. PexomOuHamms uepe3 mpumecn U aedextsl. KosadduumeHnt 3axpara Ha
JIOKaJIbHbIE YpOBHU. LIeHTpBI IpUIMNaHUs U LEHTPbl peKOMOMHALINU. J[eMapKallMOHHbIE YPOBHHU.
Bpemena >xu3HM B cioyyae peKOMOMHAlMM 4Yepe3 OAUH INIyOOKHH NIPUMECHBI YPOBEHb.
Craructuka Hloxnu-Puna.

3. OcHOBHEIE npeaAcCTaBJICHUA CI)I/I3I/IKI/I HCYIIOPAAOYCHHBIX IMMOJIYIIPOBOAHHUKOB.

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 TPOBOAMMOCTH. ONTHYECKHUE TEPeXolbl B
HEYIOPSAI0YEHHBIX MOJYPOBOIHUKAX. XBOCTHI ONTHYECKOT0 MOIJIONIeHUs (TIpaBuiio Ypoaxa).

4. OCHOBHBIE CBOMCTBA MOJIYITPOBOJHUKOB.

OTnuuuTENbHBIE YePTHI MOIYIPOBOIHUKOB. [I[puMepsl 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 Toje. Tepmosac. POTOMpPOBOIUMOCTD.

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 pasinuuAa MCXKOY METaJlJIaMHU,
MMOJIYIIPOBOJHUKAMU MW AUBJICKTPUKAMH C TOYKHU 3pPCHUA 30HHOH TCOpHH. MCTO}I CHJIBHO
CBSI3aHHBIX 3JIEKTPOHOB. OOCYykAeHNE 0COOEHHOCTEH 3JEKTPOHHOIO 3HEPreTUYECKOrO CHEKTpa
Ha OCHOBE METO/Ia CUJIbHO CBSI3aHHBIX 3JIEKTPOHOB. MeTo1 ci1abo CBsI3aHHBIX (MIOYTH CBOOO/IHBIX)
3I1eKTPOHOB. OOCYXk/IeHuEe 0COOEHHOCTEH 3JIEKTPOHHOIO SHEPreTUYECKOro CIEKTpa Ha OCHOBE
MeToJia CcJ1abo CBsI3aHHBIX AMEKTpoHOB. [loHsTHE 00 >PdexTuBHOI Macce. TeH30p 0OpaTHBIX
s dekTuBHBIX Macc. M3o03Heprernyeckne MOBEpPXHOCTU. MHOIOJOJUMHHBIE MOTYIPOBOIHUKH.



[Ipumepsl 30HHBIX CTPYKTYp IIOJYIIPOBOJHHMKOB: 30HBI HPOBOIAMMOCTH ITOJYIPOBOAHUKOB
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.

[TnoTHOCTh COCTOSHUI M (QYHKLHS paclpeleNeHuss 3JIEKTPOHOB IO KBAaHTOBBIM COCTOSIHUSM.
KoHueHTpaum 3J1eKTpOHOB U IBIPOK B 30HaX. D((EeKTUBHBIE ITIOTHOCTH COCTOSIHUN 3JIEKTPOHOB
U JIBIPOK B 30HAaX. HEBBIPOXKIEHHBIN JIEKTPOHHBIN (IBIPOUHBIN) ra3. Beruncienne nosnoxeHus
ypoBHst depmu B COOCTBEHHOM NOTYNPOBOAHUKE. CTaTUCTHKA 3aII0JHEHUS IPUMECHBIX YPOBHEH.
Ypoeenp depmu B MOITYHPOBOAHHUKE C MPUMECAMHU OJHOrO THUna. CTaTUCTHKA AJIEKTPOHOB U
JIBIPOK B KOMIICHCUPOBAaHHBIX IIOJYIIPOBOJHUKAX. MHOro3apsaHble IPUMECHBIE LEHTPBI.
II10THOCTB COCTOSIHMI B CUCTEMAX IIOHUKEHHON pa3MEPHOCTH. BBIYKMCIIEHHE ITOJIOKEHUS YPOBHS
®epmu B 2 D-cuctemax.

7. SIBrieHMst B KOHTAKTax. p-n MEPexXo/I.

[Torenuuanbabie 6aprepbl. [ImoTHOCTH TOKa. CooTHOIIEHNE DHHINTEHHA. Y CIOBUS PaBHOBECHS
KOHTakTUpyromux Tei. KOHTakTHas pa3HOCTh MOTEHUMANOB. JlIMHA SKpaHUpOBAHUS.
UcromienHplii KOHTaKTHBIA ciiod. (OOorameHHbld KOHTAaKTHBIA CJIOW. OKpaHUpPOBaHUE
anieKTpudeckoro nois B 2 D-cucremax. BoinpsmieHue B KOHTaKTe METaLI-NIONYIIPOBOJHUK. P-N
nepexoa. CtaTudyeckast BOJIbTaMIIEpHasi XapaKTEepUCTHKA p-n nepexoaa. TyHHenbHbIN 3¢ dext B
p-n nepexonax. TyHHEIbHBIA JUOA. BUNOISAPHBIN TPAaH3UCTOP.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

du3nyeckasi KyJabTypa

Heab AMCHUNIMHBI:

CdopmupoBaTh MHUPOBO33PCHUECKYIO CHCTEMY HAyYHO-TIPAKTUYCCKUX 3HAHWUW M OTHOIICHUE K
(bu3HYECKOI KyIbTYpE.

3agauu AMCUUIIINHBIL:

Jns  nocTWKEHUsT IOCTaBICHHOW  LEIM  NpeAycMaTpUBaeTCs  pelIeHHe  CIEeNYHOLIMX
BOCIMTATEIbHBIX, 00pa30BaTENbHbBIX, PA3BUBAIOIINX U 03[JOPOBUTEIBHBIX 3a/1a4:

- IIOHUMAaHME COLMAJILHOMN poJin (I)HSHHGCKOﬁ KYJBbTYPBI B pa3BUTHU JIMYHOCTU U IOATOTOBKE €€ K
HpO(l)CCCI/IOHaJIbHOI;’I JCATCIIBHOCTH,

- 3HAHUE HAYYHO- OMOJIOTHYECKUX M MPAKTHYCCKUX OCHOB (PU3UYECCKOU KYJIBTYpPhI U 3JOPOBOTO
o0Opa3a XKu3HH;

- (hpopMupoBaHME MOTHBALIMOHHO-LIEHHOCTHOI'O OTHOLIEHUS K (PU3MUECKON KYJIbType, YCTAaHOBKU
Ha 3JI0pOBBIH CTWIb KHM3HHM, (U3NYECKOE CAMOCOBEPIICHCTBOBAHWE M CaMOBOCIIHUTAHHE,
HOTPEOHOCTH B PETYIISPHBIX 3aHATUAX (PU3MUECKUMHU YIIPAKHEHUSIMU U CTIOPTOM.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00yYeHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3synbrare oCBOCHUS AUCITUTUTMHBI 00YJarONTUEeCs JOJKHBI
3HATh:

Marepuan paszgena npeayCcMaTpyUBaeT OBIAJACHAE CTYACHTaMU CUCTEMOW HayYHO-TIPAKTUYECKUX
U ClIelUalIbHBIX 3HaHUN, HEOOXOIUMBIX JUIsl MIOHUMAHUS IPUPOJHBIX U COLUAIBHBIX MPOLIECCOB
(GyHKIIMOHUPOBaHUS (PU3NYECKON KyJIbTYypbl OOIECTBA U JIMYHOCTH, YMEHHS UX aJalTHBHOTO,
TBOPYECKOTO  HMCIOJB30BAaHUS JUIsl  JIMYHOCTHOTO M NPO(ECCHOHAIBHOTO  Pa3BUTHUS,
CaMOCOBEPILIEHCTBOBAHMS, OpraHU3alliy 370POBOr0 CTHJIS JKM3HU NPU BBINOJIHEHUH Y4eOHOM,
npodeccuoHaNbHOM U COLIMOKYJIBTYPHOU nesTenbHOCTH. [loHMMaTh posib Gu3NYecKoil KyabTyphbl
B Pa3BUTHUH YEJIOBEKA U NMOATOTOBKE CIIEIIMAIINCTA.

yMeTh:

Hcnonb3oBaTte  (QU3KYIBTYPHO-CIIOPTUBHYIO  JAEATENBHOCTh  JJIS  TOBBIIIEHHS  CBOHUX
(YHKLIMOHATIBHBIX U JABUTAaTENbHBIX BO3MOXKHOCTEH, JUISI TOCTMIKEHUS JIMYHBIX JKU3HEHHBIX U
npodeCCHOHATBHBIX LENEH.



BJaJ€Th:

CucreMoil TpaKTHYECKUX YMEHUW W HABBIKOB, OOCCTICUMBAIONINX COXPAHEHUE W YKPEIUICHUE
3/I0POBbSI, Pa3BUTHE U COBEPIICHCTBOBAHWE TMCUXO(U3MUECKUX CIOCOOHOCTEH W KadecTB (C
BBITIOJTHEHHEM YCTAHOBJICHHBIX HOPMATHBOB TIO O0IIeH (PU3NIECKONM M CIOPTUBHO-TEXHUIECKON
MOATOTOBKE).

Tembl 1 pa3aeibl Kypcea:
1. O®DII (obmas pusnyeckas MoAroToBKA)

dusnueckas MMOATOTOBJICHHOCTh 4YCJIOBCKA XapPAKTCPU3ZYCTCA CTCIICHBIO PA3BUTUSA OCHOBHBIX
(I)I/I3I/I‘-I€CKI/IX Ka4d€CTB — CHJIbl, BBIHOCJIMBOCTHU, I‘I/I6KOCTI/I, 6BICTpOTLI, JIOBKOCTH U KOOpAWHAIINU.

W nest KOMIUIEKCHON MOATOTOBKYU (PU3MUECKHUX CITIOCOOHOCTEH IO UAET ¢ IITy0O0KOi IPEBHOCTH.
Tak myuyiie pa3BUBaIOTCS OCHOBHbBIE (DU3MUECKHE KaueCTBa YEIOBEKa, HE HAPYIIAETCS TapMOHHUS
B JICSITENIbHOCTH BCEX CHCTEM U OPraHOB 4enoBeka. Tak, K mpuMepy, pa3BUTHE CKOPOCTHU JOHKHO
MPOMCXOANTh B E€IUHCTBE C Pa3BUTHEM CHJIbI, BBIHOCIMBOCTH, JIOBKOCTH. VIMEHHO Takas
CIXKEHHOCTb U MPUBOIUT K OBJIAJICHUIO )KM3HEHHO HEOOXOIMMBIMU HaBBIKAMH.

@®uznyeckue KayecTBa M JBUTATEIbHbIE HABBIKM, IIOJIyUEHHBIE B peE3yJbTaTe (U3MUECKUX
3aHSTHH, MOTYT OBITh JIETKO IEPEHECEHbl YEJIOBEKOM B IPYrue OOJACTH €ro JIeATEIbHOCTH, U
CHOCOOCTBOBATh OBICTPOMY HPUCIOCOOJICHUIO YETOBEKa K HM3MEHSIOIIMMCS YCIOBHSM Tpyna
ObITa, YTO OYEHb BaXKHO B COBPEMEHHBIX KU3HEHHBIX YCIOBHUSX.

Mex(z[y pa3sBUTHEM CI)I/ISI/I‘IGCKI/IX Ka4yCCTB H CI)OpMHpOBaHI/IeM ABUI'aTCIbHBIX HAaBBIKOB
CYHICCTBYCT TCCHAA B3aMMOCBSI3b.

JlBurarenbHble KadecTBa (OPMHUPYIOTCSI HEpPaBHOMEPHO M HEOAHOBpeMeHHO. HauBbicuine
JOCTUKEHUS B CUJIE, OBICTPOTE, BBIHOCIMBOCTH JOCTUTAIOTCSA B Pa3HOM BO3pacTe.

ITousTHE O CHIIE ¥ CHJIOBBIX KaUeCTBaX.
.HIOI[I/I BCEeTrAa CTPEMUIINCH OBITh CUJILHBIMH H BCCTJa YBaXaJiu CUITY.

Paznnyaror MakcuMaibHy0 (a0COIOTHYIO) CHITY, CKOPOCTHYIO CHJTY M CHUJIOBYIO BBIHOCIIUBOCTb.
MakcumManbHas CHJIa 3aBUCUT OT BEJIMYMHBI MONEPEYHOT0 ceueHus: MbImbl. CKOpocTHas cuiia
OTIPENIETISIETCS CKOPOCThIO, C KOTOPOM MOKET OBITh BBIMOJHEHO CHJIOBOE YIPAXKHEHUE WIIU
CWJIOBOH mpueM. A cujioBasi BBIHOCIMBOCTb OMNPENENSIETCS MO YHUCIy MOBTOPEHHI CHUIOBOTO
YIPA)KHEHMS 10 KpallHEW yCTaJIOCTH.

JUnis pa3BUTUS MAaKCHUMAJIbHOM CHIIBI BBIpAOOTaH METOJl MAaKCUMAaJIbHBIX YCHUIIMH, paCCUMTAHHBIN
Ha pa3BUTHE MBILIEUYHONW CHJIBI 332 CUET NMOBTOPEHUS C MAaKCUMAJIbHBIM YCHIMEM HE0O0XOAUMOTO
yIpaKHEHUs. ISl Pa3BUTHS CKOPOCTHOU CHJIBI HEOOXOAUMO CTPEMHUThCS HAapalluBaTh CKOPOCTh
BBITIOJIHEHUS YIIPAKHEHUH WM TPH TOW K€ CKOPOCTH MpUOaBiIATh Harpy3Ky. OIHOBpEMEHHO
pacTeT U MakCMMallbHas CWJIa, a Ha HeH, Kak Ha ruatdopme, GpopMmupyercsi ckopocTHas. s
pa3BUTHS CHJIOBOW BBIHOCIHMBOCTH IPHUMEHSIETCS METOJ <10 OTKa3a», 3aKJIIoYarouiuiics B
HENPEPHIBHOM YIPAXKHEHUU CO CPETHUM YCUITUEM JI0 MOJTHON yCTaIOCTH MBILIII.

UtoOBI pa3BUTh CUITY, HY)KHO:

1. prCHI/ITL MBIIICYHBIC I'PYIIIILI BCET'O ABUTATCIIBHOTO allliapara.



2. Pa3BuTh CIOCOOHOCTH BBIACPKUBATh Pa3InYHbIC YCUIUS (AMHAMUYECKUE, CTATUUECKUE U JIp.)

3. IIpuoOpecTu yMeHHE pallMOHATIBHO UCIIOJIb30BATh CBOIO CHUILY.

Jns OwicTporo pocra CHIIBI HEOOXOAMMO TIOCTENEHHO, HO HEYKIOHHO YBEJIMYUBATH BEC
OTSTOIEHUN U OBICTPOTY JABMKEHHM ¢ 3TUM BecoM. Cuila 0co0eHHO 3(PEeKTUBHO pacTeT HE OT
paboThl OOJIBIION CYMMapHOW BEJIMYUHBI, @ OT KPAaTKOBPEMEHHBIX, HO MHOTOKPAaTHO HHTEHCUBHO
BBITNOJHAEMBIX yrpaxxHeHH. Pemaromee 3HaueHue A1 GOpMUPOBAHUS CHIIBI UMEIOT IOCIIETHUE
MOTBITKY, BBINOJNHAEMble Ha ¢oHe yromienus. s mnosbiieHus 3(Q(HEKTUBHOCTH 3aHATUN
PEKOMEHJIyeTCsl BKJIIOYaTh B HHUX BCJEI 32 CHJIOBBIMU YIPAKHEHHUSIMHU YIPAKHEHUS
JUHAMUAYECKHE, CIOCOOCTBYIOIINE PACCIIa0ICHUIO MBIIII] U MPOOYKIAIOIINE TTOJ0KUTEIbHBIC
SMOIIUU — UTPBI, TUTABAHUE U T.II.

YpoBeHb CHIIbI XapaKTepHU3yeT orpeaeacHHoe MOp(hOPYHKIIMOHATBHOE COCTOSHUE MBIIICYHON
CUCTEMbI, 00eCTIeunBaloIeH ABUTaTEIbHYIO, KOPCETHYIO, HACOCHYIO U OOMEHHYIO (DYHKIIMH.

KopcerHass ¢yHkius oOecrneyrBaeT IMpH OMPEICICHHOM MBIIICYHOM TOHYCE HOPMAabHYIO
OCaHKy, a Takke (QYHKIMH T[I03BOHOYHMKA W CIUHHOTO MO3Ta, NpPEAyNpexIas TaKue
pacnpocTpaHEeHHBIC HApylmieHUS W  3a00JIeBaHUS KaKk Je(QeKThl OCaHKH, CKOJIHO3HI,
ocTeoXxoHApo3bl. KopceTHass (YHKIUS KHMBOTA WTPACT BAKHYIO POJIb B (DYHKIMOHUPOBAHUU
MIEYCHH, JKETyKa, KAIICUHNKA, TI0UeK, TPEAYIPEeKIas Takue 3a00IeBaHUs KaK TaCTPUT, KOJIUT,
XOJICIIUCTHT M JIp. HEIOCTATOYHBIM TOHYC MBIIII] HOT BEIET K PAa3BUTHUIO ILJIOCKOCTOIIHSI,
pacuImpeHuio BeH u TpoMoodieouTy.

HenocraTounoe KOJIWMYECTBO MBIIICUHBIX BOJIOKOH, a4 3HA4YUT, CHHXKCHUC OOMEHHBIX IMpouccCCcoOB B
MbIHIax BCACT K O KUPCHUIO, ATCPOCKIICPO3Y U APYI'UM HCI/IH(I)CKI_II/IOHHLIM 3a00J1€BaHUSIM.

Hacocnast ¢yHKIUsT MBI («MBIIIEYHBIA HACOC») COCTOMT B TOM, YTO COKpAIICHHE JMOO
CTaTHYECKOE HAIPSHKCHHE MBIII] CIIOCOOCTBYET TICPEABM)KCHHIO BEHO3HOH KpPOBH  II0
HaIPaBJIECHUIO K CEPIILy, YTO UMEET OOJBINOE 3HAYCHUE NMPU 00ECTIEeYeHUH 00I1Ier0 KPOBOTOKA U
TuMGpOTOKA. «MBIIIEYHBIA HACOC)» PA3BUBACT CHITY, MPEBHINIAIONIYIO PA0OTY CEPCYHON MBIIIITBI
U o0ecrieyrBaeT HAIOJHEHUE MPABOT0 KEIyJ0YKa HEOOXOIUMBIM KOJIMYEeCTBOM KpoBH. Kpome
TOTO, OH UTPAET OOJBIIYIO POJIb B MEPEABIKCHUN JIMM(BI U TKAaHEBOW >KHUJIKOCTH, BIIHSS TEM
CaMbIM Ha TPOIIECCHl BOCCTAHOBIICHUS M yJaJIeHUs MPOAYKTOB oOMeHa. Hemocrarounas pabora
«MBIIIEYHOTO HACOCA» CIOCOOCTBYET Pa3BUTHIO BOCHAIUTEIBHBIX IMPOIECCOB U 00Pa30BaHUIO
TPOMOOB.

Takum o6pa30M HOPMaJIbHOC COCTOSAHHC MBIIIIEYHOM CHCTEMBI SBISETCS Ba)KHBIM MU YKHM3HEHHO
HCO6XO,I[I/IMI>IM YCJIOBUEM .

ypOBeHI) COCTOSIHUS MBIIIICYHOM CHCTEMEI OTpaXKACTCA MMOKA3aTCIIEM MBIIIICYHOM CHJIBL.

N3 atoro CJICOAYCT, YTO I 300POBbA HCO6XOI[I/IM OHpCI{CJ’IeHHHI\/’I YPOBCHb Pa3BUTHA MBLIIII B
LIEJIOM U B KaXKJI0M OCHOBHOI MBIIIEYHOM rpymnme — MbIax CIrHbI, I'PyIu, 6pIOIJ_IH01"O mnpecca,

HOT, PYK.

Pa3BuTHe MBI MPOUCXOAUT HEPABHOMEPHO KaK IO BO3PACTHBIM IIOKa3aTelsiM , TaKk U
uHAMBUAYalbHO. [loaTOMY He cnenyer popcrupoBaTh BIXOJ Ha JIOJDKHBIM YpOBeHb y aetel 7-11
net. B Bo3pacre 12-15 net HaOmroaeTcs 3HaYMTENbHOE YBEIMYEHUE CUIIBI U HOPMATHBBI CHIIBI Ha
nopsI0K Bo3pacratoT. B Bo3pacte 19-29 net npoucxoaut oTHOcUTENbHAs cTabmin3anus, a B 30-
39 et — TeHIEHIUS K CHIDKEeHUIO. [TpH yrpaBisieMoM BOCIIUTAHHH CHITHI TieJiecooOpaszHo B 16-18
JIET BBINTH HAa HOPMATUBHBIN YPOBEHb CHIIBI M MOAIEPKUBATh ero 10 40 ser.



Heo0X01M0 ITOMHUTB, YTO MEXK/Y YPOBHEM OTICIBHBIX MBIILICYHBIX IPYIII CBSI3b OTHOCHTEIBHO
cinabas u MMO3TOMY HOPMATHUBBI CUJIBI JOJIZKHBL OBITH KOMIIJIEKCHBIMH M OTHOCHUTEILHO MMPpOCTBIMU
IpU BBINOJIHEHUH. JIydIie TecThl — 3TO YINPaXHEHUsS! C MPEOJOJICHUEM MAacChl COOCTBEHHOTO
Tela, KOrJa YYUTHIBaeTCs He aOCONIOTHAs CHiIa, a OTHOCHTENbHAs, YTO IIO3BOJISIET CIJIAJNTh
pasHuIy B aOCONIOTHOW cuie, OOYCIOBICHHYIO BO3PAacTHO-TIOJIOBBIMH M ()YHKIIMOHAJIBHBIMH
daxTopamu.

HopMmanbHblii ypoBeHb CUJIBI — HEOOXOIMMBIM (akTop UIsl XOPOLIEro 310pOBBS, OBITOBOIA,
npoecCuoHaNBHOM TPYJ0CIIOCOOHOCTH.

JlanpHenniee MOBBIIEHUE YPOBHS CHJIBI BBIIIE HOPMATHUBHOI'O HE BIIMAET HA YCTOWYMBOCTH K
3a00/1€BaHUAM U POCT MPOQPECCHOHATBHON TPYAOCIOCOOHOCTH, Iie TpeOyeTcsl 3HauUTEIbHas
¢dusnueckas cuna.

I'nbxocth U MCTO/JHKa €€ Pa3BUTHUSI.

HOI[ THOKOCTBIO IOHHUMAIOT CIIOCOOHOCTH K Mmax IIO AMIUIMTYC JABHXKXCHUSAM B CYyCTaBax.
['n6xocTh - MOphHOPYHKITMOHATBHOE JBUTATENIbHOE KauecTBO. OHA 3aBUCHUT:

- OT CTPOEHHUs CYCTaBOB;

- OT JIACTUYHOCTH MBIIIIL U CBSI3049HOIO aIapara;

- OT MEXaHU3MOB HEPBHOM PETYJISILIUU TOHYCA MBIIIIII.
PaznuuatoT akTUBHYIO U NACCUBHYIO TMOKOCTb.

AKTHUBHAsI THOKOCTh - CIIOCOOHOCTBH BBINOJHATH JBMXKCHHUS ¢ OOJNBIIONW aMIUIMTYAOW 3a CUET
COOCTBEHHBIX MBIIICUYHBIX YCUIIH.

[TaccuBHast THOKOCTH - CIIOCOOHOCTH BBIMONHSTH IBUMKEHHS C OONBIION aMIUIUTYION 3a cueT
NEHCTBUS BHEUIHMX cui (MapTHepa, TsSkKecTh). BenuunHa mMacCMBHOM THOKOCTH BBIIIE
[oKasarejieil akTUBHOU THOKOCTH.

B nocnemnee Bpemsi MmojydaeT paclpoCTpaHEHHWE B CIOPTHBHOM JIMTEpaType TEPMHUH
“crienanbHas TMHOKOCTH” - CIMOCOOHOCThH BBITIOJNHATH JABWXKEHUS C OOJIBIION aMILTUTYION B
CyCcTaBaxX W HAMpaBIICHUSIX, XapaKTEPHBIX i1 M30paHHOW CHOPTHUBHOW crnernuanu3anuu. [lon
“o011ei ruOKOCTHIO”, B TAKOM Cllydae, IOHUMAETCsl THOKOCTh B HanboJjee KpyIHbIX CycTaBax U B
Pa3INYHBIX HANpPaBICHUSX.

KpOMe MNEPCUUCIICHHBIX BHYTPCHHUX (1)aKTOp0B Ha THOKOCTHh BJIMSIIOT M BHEIIHHE q)aKTOpBIZ
BO3pPacT, IOJ, TCJIOCIIOKCHHUEC, BpPEMs CYTOK, YTOMIICHUC, PA3MHUHKA. [Toka3arenn THOKOCTH B
MIIaIIUX U CPCAHUX KJIacCax (B CpeI[HeM) BBIIIIE MTOKa3aTene CTAapUICKIIACCHUKOB, HaMOOJIbIINH
pupocT AKTUBHOU T'MOKOCTH OTMEYACTCS B CpCAHUX KJIaCcCax.

[TonoBeie paznuyusi OMpPEesioT OHOJOTHYECKYI0 THOKOCTh y neBouek Ha 20-30% BbImie mo
CpaBHEHHUIO ¢ MalTbuukamu. JIydiie oHa COXpaHsSeTCs y )KSHIIMH U B TTOCIIEIYIOIEH BO3pacTHOU
MePUOJIUKE.

BpCMH CYTOK TaK3’KC BJIUMSACT Ha FI/I6KOCTB, C BO3pAaCTOM 3TO BJIIMSAHUC YMCHBIIACTCA. B YTPCHHUC
4yachl THOKOCTh 3HAYUTEILHO CHHUIKCHA, JIYUIIHNC IMOKa3aTCJIn THOKOCTH OTMeUaroTces ¢ 12 A0 17
qacoB.



YToMieHHE OKa3bIBACT CYIIECTBEHHOE U IBOMCTBEHHOE BIMSHUE Ha THOKOCTD. C OJTHOM CTOPOHHI,
K KOHIIy pa0OThl CHIKAIOTCS MOKA3aTeN CHJIbI MBIIIII, B PE3yJIbTaTe Yer0 aKTUBHAS TMOKOCTh
ymenbiiaercss 10 11%. C apyroil cropoHbl, CHMKEHUE BO30Y)KIEHHUS CHJIBI CIOCOOCTBYET
BOCCTAHOBJICHHIO JIACTHYHOCTH MBI, OTPAHMYUBAIONIUX aMIUTUTYAy ABMKCHHS. TeM caMbIM
MOBBIIIACTCS MMACCUBHASI THOKOCTD, MMOABMKHOCTH YBeIrnauBaercs 10 14%.

HebnaronpustHsle TeMnepaTypHble YCIOBUS (HU3Kas TEMIEpaTypa) OTPULATENIbHO BIMSIOT Ha
BCE PAa3HOBHJHOCTH THMOKOCTU. Pa3zorpeBaHue MbIIIll B MOATOTOBUTEIBHOM YacTH ydeOHO-
TPEHUPOBOYHOTO  3aHSATHsSI IEpe]  BHIIOJHEHHEM OCHOBHBIX  YIPaKHEHUH  MOBBIIIAET
MOJIBUJKHOCTD B CyCTaBax.

Mepuinom THOKOCTH SIBISAETCS aMIUIUTyAa ABMOKEHUH. [l moiydeHus TOYHBIX JAHHBIX 00
aMIUIUTy€ JABWOKECHUM  MCHOJIB3YIOT METOJbl CBETOBOM  PETHUCTpPALMU: KHUHOCBEMKY,
UKJIOrpaduio, peHTTEHO-TEICBU3UOHHYIO ChEMKY H JIp. AMIUIMTYA JIBW)KCHUH H3MepseTcs B
YIJIOBBIX I'pajsycax WIA B CAHTUMETPAX.

CpencrTBa 1 METOJIBI:

Cpe,[[CTBOM Pa3BUTHA THOKOCTH SIBIISIFOTCS YIIPA’)KHCHUS HA pACTATUBAHU. Hx ACJAT Ha 2 IpYIIIbI:
AKTHBHBIC M IACCUBHBIC. AKTUBHEIC YIIpa)KHCHUSA:

- onHO(a3HBIE U MPYKUHUCTHIE (CIIBOCHHBIE, CTPOCHHBIC) HAKJIOHBI,

- MaxoBbI€ U (PUKCUPOBAHHBIE;

- CTaTUYECKHE YIPAXXKHEHUS (COXPAaHEHHE HEMOABUKHOTO MOJIOKEHUS C
MaKCUMAaJIbHOW aMILTUTYAOM).

[TaccuBHBIC yIpakHEHUS: 11033 COXPAHSIETCS 332 CYET BHEIIHUX CWII. [IpuMeHss MX, JOCTUTarOT
HauOOJIBIIMX T[MOKa3areiaed TruOKocTu. /[l pa3BUTHA aKTUBHOM THOKOCTH A()(PEKTUBHBI
VIIPaXHEHUS Ha PaCTATUBAHUE B JHHAMHUYECKOM PEKIME.

OO6miee Meroanueckoe TpeOOBaHME /I Pa3BUTUS THOKOCTH - 00s3aTE€NbHBIN pa3orpeB (10
HOTOOTI[GJ'IGHI/I?[) nepezl BBITIOJIHCHUECM ynpa>KHeH1/H71 Ha paCTleI/IBaHI/IC.

B3anMHOe cONMpOTUBIEHHE MBI, OKPYXKAIOIIUX CYCTaBbl, UMEET OXpaHUTEIbHbIN 3(deKT.
VIMeHHO NO3TOMY BOCHHMTaHHE TMOKOCTH JOJDKHO C 3armacoM o0OecrednBaTh TpeOyeMyr Max
aMIUIUTYy IBUKEHHUI U HE CTPEMUTHC K IIPEAEIBHO BO3MOKHOM CTENEHU. B rocnennem ciydae
3TO BEJET K TPAaBMUPOBAHUIO (PACTSKEHUIO CYCTaBHBIX CBSI30K, IPUBBIYHBIM BHIBUXAM CYCTaBOB),
HapyILIEHUIO MPAaBWIBHONW OCaHKH.

MpBinel  MaIOPACTSKUMBL, [TOTOMY OCHOBHOM METOJ BBINIOJIHEHUS YNPAXHEHWW HaA
pacTsruBaHue - TOBTOPHBIN. Pa3oBoe BhINOIHEHHNE yIpakHEHUH He 3¢ (eKTHBHO. MHOrOpa3oBble
BBIIIOJIHEHUS BEAYT K CYMMHPOBAHUIO CIE€NOB YIPAXXKHEHUS U YBEIMYEHHE aMIUIUTYHbI
CTAHOBUTCS 3aMETHBIM. PEKOMEHIyeTCsl BBINOIHATD YIIPAKHEHUS HA PACTATMBAHUE CEPUIMU 110
6-12 pa3, yBenruuBas aMIUIUTY1y IBHKEHUN OT CEpUU K cepuu. Mex 1y cepHsiMU 11eJIecoo0pa3Ho
BBITOJIHATH YIPAXKHEHUS HA pacciablieHue.

Cepuu ynpa)kHEHUW BBIMOJHSIIOTCS B ONPEAEICHHON MOCIEA0BATEIbHOCTH
- VI PYK,
- UI TYJIOBUILA;

- JUIA HOT.



Boree ycnenmHo mpoMCXOAUT BOCIMTAHUE THOKOCTH TPU €XKETHEBHBIX 3aHATHSIX WM 2 pa3a B
JeHb (B BUE 3a1aHuil Ha 1oM). Hanbonee 3¢ (hekTHBHO KOMIUIEKCHOE TPUMEHEHHE YITPaKHEHUN
Ha pacTaruBaHue B cienyronieM coudetanuu: 40% ynpakHeHUM akTUBHOro xapakrtepa, 40%
YOpaKHEHU maccuBHOro xapakrtepa u 20% - cTaTU4ecKoro. YIpaKHEHUsI Ha pacTATMBAHHE
MOXKHO BKJIIOYaTh B JIIOOYIO 4acTh 3aHATHH, OCOOEHHO B MHTEpBAJIAX MEXKIY CHUIOBBIMU M
CKOPOCTHBIMHU YIPAXHEHUSIMHU.

B miazameM mIkoibHOM BO3pacTe MPEUMYIIECTBEHHO HCIOIb3YIOTCS YINPAKHEHUS B aKTUBHOM
JTUHAMHYECKOM pEKHMME, B CPEJHEM M CTapllieM Bo3pacTe - Bce BapuaHThl. llpuuem, ecnu B
MJIQJIIINX W CPEIHUX KJaccaxX pa3BHBAaeTCs TMOKOCTh (Pa3BUBAIOLIUN PEXHUM), TO B CTApIIUX
KJIaccax CTaparoTCsa COXPAHUTh JOCTUTHYTHIM YpOBEHB €€ pa3BUTHS (IIOCPIKUBAIOLIUI PEXKIM).
Hawmnyumme noka3arenu ruOKOCTH B KPYIHBIX 3BEHbAX Tella HabIto1aloTes B Bo3pacte 10 13-14
JIeT.

3akaHuyMBas PACCMOTPEHHE pa3BUTUS (PU3MYECKHX KayecTB B IHporecce (U3NIECKOro
BOCIIMTAHUS, CIEAYET aKLEHTUPOBATh BHUMAaHHE HAa B3aMMOCBS3M MX PA3BUTHUSI B LIKOJIBHOM
Bo3pacte. Tak, pa3BUTHE OJHOI0 Ka4eCTBa CIIOCOOCTBYET POCTY ITOKa3aTeNed APYruxX (PU3nIecKux
kadecTB. VIMEHHO 3Ta B3aMMOCBS3b O0YCIOBIMBAET HEOOXOAUMOCTh KOMIIJIEKCHOIO HOAXO0a K
BOCIIUTaHHIO (PU3MYECKMX KAYECTB Y IIKOJIBHUKOB.

3HauyMTeIbHbIE MHBOJIIOIMOHHBIC U3MEHEHUSI HACTYIAIOT B MTOKUJIOM U CTap4YecKOM Bo3pacte (B
CBSI3U C M3MEHEHUEM COCTaBa MBILII M yXYJIIEHUEM YIPYTro-3JacTUYECKHX CBOMCTB MBIIIL U
cBsA30K). HyXHO HpOTHBOAEHCTBOBATH PErpecCUBHBIM HM3MEHEHUSM IyTEM HCIOJIb30BaHUS
CHeLHaIbHbIX YIPAKHEHUH ¢ TeM, YTOOBI OJAEPKUBATh THOKOCTh Ha YPOBHE, OJIM3KOM K paHee
JOCTUTHYTOMY.

BriHOCIMBOCTE.

BriHOCAMBOCTE OmpenesnsieT BO3MOKHOCTh BBITIOTHEHUS ITUTEIHLHOW padOThI, TPOTUBOCTOSHUS
YTOMJICHHUIO. BRIHOCTTUBOCTE pelIalommumM 00pa3oM OMpeiesisaeT yCeX B TAKMX BUJIaX CIOPTa, Kak
JBDKU, KOHBKH, TUTABaHUE, 0T, BEJIOCIIOPT, TPeOIIs.

B CIiopTe 1104 CJIOBOM  «BBIHOCIHMBOCTB» IOAPA3YyMCBACTCSA CIIOCOOHOCTH  BBIIOJIHSATH
WHTCHCHUBHYIKO MBIIICYHYIO pa60Ty B YCIOBHAX HEAOCTATKA KHUCIIOpOIA. Paznpie moau 1o-
pa3sHOMY CIIPABJIAOTCA CO CIIOPTUBHBIMH HAI'PY3KaMMU. KOMy-TO OHU JOCTAIOTCH JICTKO, KOMY-TO
C HAIpsAXKCHUCM, TAaK KaK BCC€ 3aBUCUT OT HHI[HBHHyaHLHOﬁ YCTOIZQHBOCTH YCJIO0BCKa K
KHCJ’IOpOI[HOfI HCOOCTATOYHOCTH.

Kucnoponnas HemoCTaTOYHOCTh BO3HUKACT NPH 3HAYMTEIBHOW (hu3muecko Harpyske. He
ycrieBas MOJIydUTh U3 aTMOC(EPHOTro BO3/IyXa HEOOXOIUMBIN KUCIOPOI, OPraHU3M CIIOPTCMEHA
BBIpa0aTHIBAET PHEPTHUIO 32 CUET aHAIPOOHBIX PEAKIIUii, TPH STOM 00pa3yeTcs MOJIOYHAs KUCIIOTA.
Jnst BOCCTaHOBJICHHS] HAPYIIEHHOTO PAaBHOBECHUS U MCIOJIb3YETCS MOydaeMblil mocie GuHuIIa
«KUCJIOPOJHBIA JONT». YUEHbIE YCTAHOBWJIHM, YTO, YE€M BBIIIE KHUCJIOPOJIHBINA JIONT TIOCIe
npeaeabHON paboThl, TEM OH 00J1a7aeT OOJIBIIMMH BO3MOXKHOCTSIMU pab0TaTh B OECKUCIOPOIHBIX
YCIIOBHSIX.

CerCT BBIHOCIIMBOCTH — B HaHpaBHCHHOﬁ MNOoATrOTOBKC OpraHuU3Ma. I[JBI Pa3BUTHA 061116171
BBIHOCJIMBOCTH HCOGXOI[I/IMBI YIIpa)KHCHUSA CpC,[[HCﬁ HHTCHCUBHOCTHU, MJIUTCIBHLIC 110 BPCMCHU,
BBITIOJIHACMBIC B PABHOMCPHOM TCMIIC. C IMPOTrpE€CCUBHBIM BO3PACTAHUCM HAIPY3KHU IO MCPE
YCUIICHUA TTIOATOTOBKH.



B 3HauuTenbHOW Mepe BBIHOCIMBOCTh 3aBUCUT OT JACSATEIBHOCTH CEPACYHO-COCYAUCTOM,
IBIXATENbHBIX CHUCTEM, O3KOHOMHBIM pacxojoBaHueM »Hepruu. OHa 3aBHUCHUT OT 3amaca
IHEPreTHUECKOTO cyOcTpaTa (MBIIIEYHOTO TIIMKOTEeHA). 3amachl IITMKOTeHA B CKEJIETHBIX MBITIIIIAX
y HETPEeHMPOBAHHBIX JIIOJEH cocTaBisger okoso 1,4%, a y cnoprcmeHoB — 2,2%. B npouecce
TPEHUPOBKU HA BBIHOCIMBOCTH 3amachl MIMKOT€HA 3HAYUTENBHO yBenuuuBatoTcs. C Bo3pacToM
BBIHOCJIMBOCTH 3aMETHO MOBBIIIAETCA HA MIPU 3TOM CJIEIYET YUUTHIBATH HE TOJIBKO KaJICHJAPHBIH,
HO ¥ OMOJIOTUYECKUM BO3PACT.

Yewm BoIIIC YPOBCHb aBpO6HI)IX BO3MO)I(HOCTCI>'I, TO €CTb BBIHOCIIMBOCTH, TEM JIYHYIIC IIOKA3aTCIINU
ApTEPHUAIBHOI0 HaBJICHUA, XOJCCTCPUHOBOI'O 06MeHa, YYBCTBUTCIIBHOCTH K CTpECCaM. HpI/I
IMMOHMXKXCHHUHU BBIHOCIMBOCTH ITOBBIIACTCA PHUCK HIICMHUYCCKHX Oone3Hen cepanua, ITOABJICHUA
3JIOKaQYCCTBCHHBIX HOBOO6pa3OBaHI/II>'I.

JIOBKOCTh U MCETOABI €€ BOCIIMTaHU .

Ilox 710BKOCTBIO noaApa3yMeBacTCAd CIIOCOOHOCTh YeJI0OBEKA K 6LICTpOMy OBJIaICHUKO HOBBIMH
JBHMOXCHHUAMU HIIM K 6LICTpOI>'I HGPGCTpOﬁKe JBUTATEIBHOM JIEATECILHOCTH B COOTBETCTBUU C
Tp€6OBaHI/IHMI/I BHE3aIIHO M3MCHHUBIIICHCS CUTYyalluH.

Bocmuranue J0BKOCTH CBS3aHO C IIOBBIINICHHEM CIIOCOOHOCTH K BBIIOJHCHHIO CIIOKHBIX IIO
KOoopAuHanuu HBHH(CHHﬁ, 6I)ICTpOMy NEPCKIOYCHUTIO OT OJJHUX JABUTATCIIBHBIX aKTOB K JPYIr'UM U
C BBIpa6OTKOI>'I YMCHU HeﬁCTBOBaTb Hauboee I_ICJ'ICCOO6p33HO B COOTBCTCTBHHM C BHC3AIIHO
HU3MCHUBIIMMUCS YCIOBUSAMU HJIKM 3aja4YaMU (T.e. CIIOCOOHOCTD 6LICTpO, TOYHO M 3KOHOMHO
pemiaTh CIOKHYIO ABUTI'ATCIIbHYIO sanaqy).

Koopaunupyromiye criocoOHoCTH:
1) cnocoOHOCTH KOOPAMHUPOBATH JBUKEHUSI IPU IIOCTPOSHUU JIEHCTBUS;

2) criocOOHOCTh MEPECTPOUTH UX I U3MEHEHUS MapaMeTpoB JIEHCTBUS WM MEPEKII0YeHNe Ha
JIpyroe IelCTBUE IPU U3MEHEHNUHN YCIIOBHIA.

JIOBKOCTB XapakTepHu3yeTcs KOOpJAUHAIIMEN U TOYHOCThIO ABMKEHUI. KoopanHauus ABUKEHH -
OCHOBHOIl KOMIIOHEHT JIOBKOCTH: CIIOCOOHOCTh K OJHOBPEMEHHOMY U IOCIIEOBATEIHLHOMY
COTIACOBaHHOMY COYETaHUIO IBMKEHUH. OHa 3aBUCUT OT YETKOW U cOpa3MepHOI pabOTON MBIIIIIL,
B KOTOPOM CTPOI0 COrIacOBaHbl Pa3jIMyYHbIE 110 CUJIE U BPEMEHU MbILIEUHbIE HAIIPSKEHHUS.

HekoTtopsie aBTOpBI ONPEAENA0T KOOPANHALIUIO IBUKEHHUM II0-pasHOMY, aKLICHTUPYS BHUMaHUE
Ha onHoW u3 ee cTopoH. H.A. bepHIuTeliH, npuHUMas BO BHUMAHHUE BHEUIHIOI CTOPOHY
KOOPJIMHAIMK JIBMDKEHUM, ONpeserseT ee Kak NpeojlojieHHe M30BITOUHBIX CTyNEHEeH cBOOOAbI
JBUKYILIETOCS OPraHa, T.€. IPEBPALLEHUE €T0 B YIIPABISAEMYIO CUCTEMY. 3BEHO TeJla IBUIKETCS 110
PaBHOJCHCTBYIOLIEH BHYTPEHHUX, BHEIIIHUX U PEAKTUBHBIX CUII. LleHTpanbHas HepBHas cUCTEMa
HOJy4aeT OT MPONPHOPELENTOPOB JBHUXKYIIErocs opraHa HMH(popMmanuio 00 OTKIOHEHHH €ro
TPAaEeKTOPUH OT “HaJyIexkaleil” 1 BHOCUT COOTBETCTBYIOIINE MONPAaBKU B 3()(heKTOPHBIN Mporecc.
JlaHHBII NpUHIMI KOOPAMHUPOBAHUS OH Ha3BaJ MPHUHIMIIOM CEHCOPHOW KOPPEKIIMH.

Benymee mecto npunamiexut [ITHC. Co3nanne clnoxHEHIIIX KOOPAUMHAINN, HEOOXOIUMBIX IS
OCYIIECTBIIEHUS TPYIHBIX 3a7a4, MPOMCXOAUT 3a CUET BBICOKOW TUTACTUYHOCTH HEPBHBIX
MPOIIECCOB, 00YCIOBIMBAIIINUX OBICTPOE MEPEKITIOYCHHE C OJTHUX PEAKIINI Ha APYTHE U CO3/IaHne
HOBBIX BpeMeHHbIX cBsa3eil (H.B. 3umkun, 1970).



JIOBKOCTH B 3HAYUTENBHON CTENEHHU 3aBUCHUT OT UMEIOIErOCs JBUTaTeIbHOIO OnbITa. Bianenne
pa3sHOOOpa3HBIMU JABUraTEIbHBIMH YMEHHUSMH M HaBBIKAMHU MOJOXHUTEIBHO CKa3bIBAaeTCAd Ha
(YHKIMOHATIBHBIX BO3MOXKHOCTSX JIBUTATEIbHOTO aHanmu3zaropa. CrempoBaTenbHO, JIOBKOCTh
MOXKHO CUUTAaTh NPOSIBICHHUEM JEeeCHOCOOHOCTH (PYHKIIMOHAIBHBIX CHUCTEM YIpaBJICHUS
JBUKEHHUEM U pacIpe/ielICHUs JHepro3arpar.

K ocHOBHBIM (baKTOpaM, OImpeACIIAOIINM JIOBKOCTh, OTHOCATCA: ACATCIIBHOCTD ]_[HC, 0oraTcTBO
JUHAMHUYCCKUX CTCPCOTHUIIOB, CTCIICHb pPa3sBUTUA CHCTEM, YMCHHC YIPABJIATH MbIIICYHBIM
TOHYCOM, INOJIHOOCHHOCTb BOCIIPUATHA COOCTBEHHBIX ,Z[BI/I)KCHI/Iﬁ n Oprmanmeﬁ 00CTaHOBKH.
Bce 3t (baKTOpBI TCCHO B3aMMOCBs3aHBEI.

JIOBKOCTb MOXET U3MEPSTHCSI BDEMEHEM OBJIA/ICHUSI WM BBIIIOJHEHUS JBUTATEIbHOIO 1EHCTBUS
(MUH, C), KOOPJAMHAIIMOHHOW CJIOKHOCTBIO BBIMOJHSEMOI0 JACHCTBUSL (OLIEHKA 3JEMEHTOB B
rumHactuke u3 8,9 u 10 6amioB), TOUHOCTHIO BBIOIHSAEMOTO JACHCTBUA (CIAJIOM - KOJUYECTBO
cOUTBIX (hIaKKOB, aKPOOATHKA - BHICOTA, TPYIITUPOBKA, I'PAJYCHl B TIOBOPOTAX, YCTOWYUBOCTH B
IPU3EMIIEHUN ), PE3YJIbTaTOM (IIPBIKKU B BBICOTY € IIECTOM-M, CM).

Cpe,[[CTBa Pa3BUTHA JTOBKOCTH.

Haunbonee 3¢ (ekTHBHBIM CpPEICTBOM CUMTAIOT CIEAYIOUINE YIPaKHEHHs: TMMHACTHYECKHE,
aKpoOaTu4ecKue, JIErKOATIETHIECKUE, CIIOPTUBHO-UTPOBBIC, €INHOOOPCTBA, TOPHOJIBDKHBIE. Y
aKpoOaTOB M TMMHACTOB BBICOKAa TOYHOCTH IBIIKEHHUH, M 3aBHCHT OHA OT YPOBHSI CIIOPTHBHOMN
MOJTrOTOBJICHHOCTH. JTa 3aBUCHMOCTH IPOSBISETCS B TOYHOCTH OLIEHKH IMPOCTPAHCTBEHHO-
BPEMEHHBIX HWHTEPBAJIOB W  JO3MPOBAHUS MBIMIEYHBIX ycWwiIMid. [ HWMHacTHUeckue U
aKpoOaTHYeCKHe YIpaKHEHUS Pa3BUBAIOT aHAJTM3aTOPHBIE CHCTEMBI, TOBBIIAIOT BECTHOYIISPHYIO
ycroiunBocTh (ocobenno TCO: monwHr, Kavenu, 0aTyT, TMMHACTUYECKOE KOJIECO), Y IyqIIaloT
KOOpJMHAIIMOHHBIE BO3MOXKHOCTH 3aHuMarouuxca. CpoenuanbHo mnonodpanHsle OPY  Ha
COTJIACOBAHWE M TOYHOCTH JBMIKCHUH OCOOCHHO 3()()EKTUBHBI I BOCIIUTAHHUS KOOPAWHAIMH
JIBUKEHUU PYK.

TpoiiHO# MPBIKOK, MPBIKKH C IECTOM, B ITTMHY U BBICOTY CIIOCOOCTBYIOT Pa3BUTHIO ITPEXKIE BCETO
KOOpJIMHAIMK JIBUKEHUH 3aHuMaromuxcsa. Hanbonee »3ppexkTUBHBIM U JOCTYIHBIM CPEICTBOM
BOCIIMTAHUS JIOBKOCTH Yy 3aHHMMAIOLIUXCS SBIIIOTCS IMOJABM)KHBIE M CIHOPTUBHBIE WUrpbl. OHHU
pa3BHUBAIOT KOOPJAMHALIMIO, TOYHOCTb M COPAa3MEPHOCTh JIBJKEHUH, aHAIIM3aTOPHbBIE CUCTEMBIL. B
CIIOPTUBHO-UTPOBBIX YNPAKHEHUAX MPUOOPETAIOTCS HABBIKU OBICTPBIX U 3(PPEKTUBHBIX
JBKCHUU B HEOXKUJAHHO CIIOKUBLICHCS CUTYALNH.

VYrpaxHeHuss B €eAMHOOOPCTBaX Pa3BUBAIOT JIOBKOCTh. bokc, 60pnba, dexToBaHHE pa3BUBAIOT
TOYHOCTh U OBICTpOTY peakiuu. OHu (QOpPMHUPYIOT TaKWe TOHKHE OIIYIIEHHS, KaK “dyBCTBO
JUCTAaHUMU, “AyBCTBO BPEMEHU~, pACHIUPSIS TEM CAMBIM JIBUTATEIIbHBIE BO3MOKHOCTHU YEIIOBEKA.
BappupoBanue TaKTUYECKUX YCIOBUU B CIOPTHUBHBIX UTpax M €IMHOOOPCTBAX CIOCOOCTBYET

CBOEBPEMEHHOW NEPECTPOUKE JBUTATEIBLHOMN NEATENBHOCTH.

CKOpOCTHBIe CITYCKH, CJIQJIOM BBIIIOJHAKTCA B HEIIPEPBIBHO MCHAIOMIUXCA YCIOBUAX M TAKKC
CIOCOOCTBYIOT Pa3BUTHIO JTIOBKOCTH.

MGTOHI/IKa BOCIIUTAaHUS JIOBKOCTH.

OO0umMH  METOJMYECKUMH TpeOoBaHMAMU B Tmpolecce OOydeHHs sBIsSeTcad “HOBM3HA™
YIPaXHEHUM U MOCTENEHHOE IOBBIINIEHUE MX KOOPAMHALMOHHOM CIOXKHOCTH. [[ns pa3BuTHs
JIOBKOCTH MO>KHO HCIIOJIb30BaTh JIIOObIE HOBBIE YMPAXXHEHUS WIM HW3YUYEHHbIE YINPaKHEHUS C
3JIEMEHTaMU HOBM3HBI. JTO 00ydeHHEe HOBOMY JOJDKHO OCYILECTBISATHCS MOCTOsiHHO. [IpocTtoe
MOBTOPEHHE U3YUEHHBIX YIPAXXKHEHUI HE BEJIET K Pa3BUTHIO JIOBKOCTH, a JUIUTEIbHBIE TIEPEPHIBHI



OPUBOJAT K IMOTEpPE CHOCOOHOCTH 00ydaTbes (MpHU JUIMTEIBHBIX IEpephiBaX MacTepa Cropra
NpOUrphIBaOT [-pa3psHUKaM MO BPEMEHU OCBOCHHMS HOBOIO JJIEMEHTA). ABTOMAaTH3aLUA
JTUHAMHYECKOTO CTEPEOTHIa aHAJOTHYHA, B U3BECTHOUM CTENEHU, CKOPOCTHOMY Oapbepy U He
CIOCOOCTBYET Pa3BUTHIO JIOBKOCTH.

[TocTeneHHOE MOBBIICHHE KOOPAMHAIIMOHHOW TPYIHOCTH YIMPAXKHEHUS MOXKET 3aKJII0YaThCs B
MOBBILICHUH TPeOOBaHUI:

1) K TOYHOCTH JIBHIKCHHUIA,
2) K MX B3aUMHOU COTJIaCOBaHHOCTH;
3) K BHE3aIMHOCTH U3MEHEHUST 0OCTaHOBKH.

MCTOZ[I/I‘-IGCKI/IC IMPUCMBI, C ITIOMOIIBIO KOTOPLIX PCAIIM3YIOTCA O6H.[I/Ie MCTOAUYCCKUC ITOJTOKCHUA:

- BbINOJHEHHUE I pa3 IIOKa3aHHBbIX KOMIIICKCOB OPY uiM HECHOXHBIX TUMHACTHYECKHX H
aKpO6aTI/I‘leCKI/IX 3JICMCHTOB,

- BBIIIOJIHCHUC yr[pa)KHeHI/Iﬁ OpUTHMHAJIbHBIM (H606BI‘IHLIM) crmocodbom (BLIHOJ'IHCHI/IG nmoar€Ma HE
CHHOﬁ, a MaxoMm; IIpCOJ0JICHUC HpCHHTCTBI/Iﬁ HCTPpaJULIMOHHBIM CHOCO6OM);

- 3€pKaJbHOE BBIIIOJIHEHUE YIPAXKHEHUS (COCKOK B “Uy)XyK~ CTOPOHY, METaHHE WM IPbIKOK
“qyK0l” HOTOM MJIM TOTYOK “‘UyK0i™ pyKoOii);

- IpUMEHEHUE HEOOBIUHBIX UCXOTHBIX MOJIOKEHUN (MIPBIKKU WM Oer crimHoM Brepen). [Ipuemsr
HEOOBIUHBIX JBUTATEIbHBIX 33JaHUN PA3BUBAIOT CIHOCOOHOCTH OBICTPO OO0Yy4YaThCS HOBBIM
JBUKEHUSIM, T.€. “TpeHUpYIOT TpeHupoBaHHocTh [THC”;

- KBMCHCHHUEC CKOPOCTH WJIM TEMIIA I[BH)KCHHﬁ;

- U3MCHCHUC IMPOCTPAHCTBCHHBIX TI'PAHUI] (YBCJII/I‘IGHI/IG pa3sMepoB HperITCTBI/Iﬁ NI BBICOTHI
CHapsaa, YMCHBUICHUC IIJIOMAaI0K JJId I/Irpbl);

- BBEJICHHC JIOTOJIHUTEIBHBIX JBYKCHUH (OTIOPHBIN MPBDKOK C MOCICIYIOIIHNM KYBBIPKOM HITH
MMOBOPOTOM B BO3/IyX€);

- I3MEHEHHE MOCIIEI0BATEILHOCTH BBIMOIHIEMBIX TBUKEHUH (3JIEMEHTOB B KOMOMHAIINN );
- KOMIUJIEKCUPOBaHUE BUAOB JEATENBHOCTH (X002 U IPBIKKH, O€r U JOBIIs);
- BBITIOJTHEHUE JIBUKEHUH 0€3 3pUTEIHLHOTO aHAIU3aTopa.

I[aHHBIe MCTOAUYCCKUC IIPUCMBI IMOBBIIAOT KOOPAMHAIWOHHYIO CJIOXKHOCTDH YHpa)KHeHHﬁ.
KOOp,Z[I/IHaI_II/IH JBIDKEHMH 3aBUCHT OT TOYHOCTH ﬂBH)KeHHﬁ, YCTOI\/‘ILII/IBOCTI/I BeCTI/I6y.]'IHpHOFO
alrrapara, yMCHHUA paccna6n51TL MBIIIIBI.

TouyHOCTP M COpPa3MEPHOCTh ABUKEHHUH - 3TO CHOCOOHOCTH BBHINOJHATH MX B MaKCHMalbHOM
COOTBETCTBUU C TpeOyemoil ¢opmoit u copepxanreM. OHU MPEANONATral0T HATHYUE HE TOJIBKO
TOYHO COTJIACOBAHHOM MBIIIEYHOMN JIESITEIBHOCTH, HO U TOHKMX KMHECTE3WYECKHX, 3pUTEIbHBIX
OIYLIEHUH M XOpOILIeH ABUTATeNbHOW MaMsaTH. COOTBETCTBUE NMPOCTPAHCTBEHHBIX MapaMeTpPOB
JIEMCTBHS 3aJaHHOMY 3TAJIOHY JTOCTHIAETCS B3aMMOCBS3bI0 MPOCTPAHCTBEHHOM, BPEMEHHOU M
JTUHAMHYECKON TOYHOCTH JABMXKEHUHN B PA3JIMYHBIX IBUTATENIbHBIX JEHCTBUSIX.



Bocnuranue TOYHOCTH 0OOecreunMBaeTCsl CUCTEMATUYECKMM DAa3BUBAIOILUM BO3/EHCTBHEM Ha
BOCIIPDUATUE M AHAJINA3 IIPOCTPAHCTBEHHBIX YCIOBUW, a OJHOBPEMEHHO M Ha YIIpaBJICHUE
IIPOCTPAHCTBEHHBIMHU ITApaMeTPaMu JABUKCHUM.

Pexomenayembie METOAMYECKUE TPUEMBI U TTOJAXO/IbI:

- OPY Ha TOYHOCTH JIBMKEHHI 110 KOMaHIaM;

- pa3MeTKa JUCTaHIMHU, TOCTAHOBKA JOMIOJTHUTEIIbHBIX OPUEHTUPOB B MPBIKKAX UM COCKOKAX;
- METaHHeE 110 1eNU (Ha YKa3aHHOE PacCTOSIHUE, B KOP3UHY, IO MULICHH);

- MPBDKKU U COCKOKU Ha TouHOCTH mipu3emieHus (0,5 x 0,5 m);

- Oer ¢ pa3JIMyHON BEJIMYMHOMN U YaCTOTOM 11ara;

- cOUYeTaHHWEe KOHTPACTHBIX 3a/laHuil (MEeTaHHWEe Ha Pa3Hble PACCTOSHUS WIHM MPEAMETOB Pa3HOTO
Beca Ha OJIHO PAcCTOSIHHE, yAapbl 1o BopoTam ¢ 10 u 20 m);

- YIIy4IIeHUE IPOCTPAaHCTBEHH



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

dunocodpust

Heab AMCHUNIMHBI:

- pa3BUTHE y CTYAEHTOB HMHTEpeca K (yHIAMEHTAIbHBIM 3HAHUSM, NOHUMAaHHS COACPIKAHUS
OCHOBHBIX MHUPOBO33PEHUYECKUX M METOAOJOTHYECKUX MpodsieM coBpeMeHHOM Hayku. Kypc
NpU3BaH CTUMYJIHPOBATh TIOTPEOHOCTH CTYJACHTOB K (HIOCOPCKUM oOleHKaM (HakToB
NeMCTBUTENILHOCTH, K BEIPAOOTKE HAaBBIKOB HEMPEAB3ATON, MHOTOMEPHOH OLEHKH (HMII0CO(CKUX
Y HAay4YHBIX TEUCHUW, HAIIPABJICHUH U IIKOJL.

3agauu AMCHUIINHBIL:

- IOHUMATh POJIb HAYKU B Pa3BUTUM LIMBUIN3ALUN, COOTHOIICHUE HAYKH U TEXHUKH U CBSI3aHHBIE
C HUMHU COBPEMEHHBIE COIMAJIbHbIE U 3TUYECKUE MPOOJEMBl, pa3ivune MCTOPUUYECKUX THUIIOB
HAYYHOH palMOHAIFHOCTH, 3HATH CTPYKTYpPY, (OPMBI W METOAbl HAay4yHOTO MO3HAHUS, HX
3BOJIIOLHUIO;

- BBIIBUTb MHPOBO33PCHUCCKOC M MCETOHOJIOTHMYCCKOC COACPIKAHUC OCHOBHBIX (1)I/IJ'IOCO(1)CKI/IX
KaTel"OpI/Iﬁ W IIPUHOUIIOB;

- 3HaTh BO3MOXXHOCTH UM I'PAaHULIbI IPUMEHEHUS (PUIOCO(CKOrO 3HaHUS ISl OCMBICIEHUS CBOEH
CIIEHHATIN3aLIH;

- BIIAJIETh IPUEMaMH BEeJIEHUS AUCKYCCUH, TIOJIEMHUKH, THAJIOTa.
IMepeyeHb MIAHMPYEMbIX Pe3yJbLTATOB 00YUYeHHsI MO TUCHUILINHE (MOXYJIIO)
B pe3ynbraTe 0CBOSHHS IUCHUTUTHHBI 00yYarorecs JOIKHBI

3HATh:

- MECTO U POJIb CBOEH Oyaymiel npodeccuu B CUCTeMe 00IIeCTBEHHOM KU3HHU;

- aHaIM3HUPOBATh TOJUTHYECKHE, COLHUAIbHBIC, KYJIbTYpHBIE NPOLECCH], IPOUCXOIAIINE B
rocyIapcTBe;

- CaMOCTOSATCIBHO OIPEACIIATE 3aJa4yr CBA3AHHBLIC C JIMYHOCTHBIM PAa3BUTUCM, IMOBBIIICHUEM
coOCTBEHHOM 00pa30BaHHOCTH;

- CMBICJI OTHOLICHUS YCJIOBCKA K IIPUPOIC, HpOTI/IBope‘-II/Iﬁ " KPpHU3UCHBIX SIBIICHUI COBpCMeHHOﬁ
SIOXH TCXHUYCCKOT'O Pa3BUTUA.

yMeTh:



- NpPUHUMATh COOCTBEHHBIE DPEIIEHUS B paMKax CBOEW NpoQecCHOHAIbHONM KOMIETCHIIUU B
CTaH/JAPTHBIX U HECTAHJAPTHBIX CUTYAIUSIX, OCHOBAaHHBIX HA OCO3HAHHOM JINYHOM BEIOODE;

- MOHUMATh MECTO CBOEH JESTEIIbHOCTH U aHAIM3UPOBATh BO3MOXKHBIC IMOCIEACTBUS T€X WIIU
WHBIX TPUHATBIX PEHICHHA Ha OCHOBE C(HOPMHPOBAHHBIX TUCIUIUIMHOW [EHHOCTHBIX
OpUEHTALIMI;

- IOHNMMAaTh 3aKOHOMCPHOCTH pPa3BUTUMA 06H_IGCTB3, rocygapcCrBa, JUYHOCTH, MECTO YCIIOBCKA B
HCTOPUYCCKOM IIPOLECCE;

- OCHUBATH Pa3JIMYHBIC (bl/IJIOCO(bCKI/Ie KOHICHIIHWHU TTOA YIJIOM 3pCHUA HUX CBA3U C PASBUTHEM
TCOPCTUUCCKOTO U MMPUKITIAAHOI'O CCTCCTBO3HAHUA.

BJIAJ1€Th:

- Pa3iiIM4YHbIMH BapHaHTaAMH IIOAXOAO0B K PCHICHHIO KOHKPCTHBIX HpO(i)CCCI/IOHaJ'ILHBIX 3aJa4 Ha
OCHOBC 3HaHHI>i, IOJIYYCHHBIX B XOAC HU3YUYCHUA (I)I/IJIOCOCI)CKI/IX KOHIIETILUM Pa3HbIX J3II0OX B
YCII0BUAX YacTOM CMEHBI TEXHOJIOTHH B HpO(beCCHOHaHLHOﬁ ACATCIIBHOCTH.

TeMbl U pa3jeiibl Kypca:

1. BosuukHoBeHue ¢uiocopun u Hayku. Ounocodusi u Hayka, obuiee U pasnuunoe. [lepBbie
bunocodckre NIKoMIbI.

[Tpenmet punocoduu. Ounocodus u mud. Omrocodus u Hayka. PuocoPpust 1 MEPOBO33PCHHE.
CoBpemenHas nyxoBHas curyanus u ¢uiocodus. Ilepseie punocodcekue mronsl (Munerckas
mKoja: mudaropensM, [epakiaur, saearsl, aroMucThl). [locTaHoBKa M pemieHue MpPoOIEMBI
IIEPBOOCHOBBI MUPA.

2. 3amagHoeBporelickas ¢uiaocopus HOBOTO BPEMEHH: CTAHOBICHHE METOJOB HAyYHOTO
no3Hanus. Ilpobrmema nocroBepHocTH 3HaHuW. OmmupusM(®D.bokon) u parmmonanusm (P.
Hexapt).Kpuzuc smnupuzma. O60cHOBaHHE HOBOM KapTHHBI Mupa u ee AuHamuka. (M. HproToH,
I'.JIetiOHu).

Hayunas peBosntoniust 178. u ee BiIUsiHIE HA 0COOEHHOCTH pacCMOTPEHUSI OCHOBHBIX (PUII0CO(CKHUX
npobsneM. (Mexanunusm). Ilpuopurer rHoceosnorun u Meronosioruu. I[IpobGrema mertona
(®.bokon u P.Jlexapt). CBA3b T'HOCEOJOTMM M OHTOJIOTMH: MOHHM3M, AYalu3M, ILIIOPAIHU3M.
[Ipupona BocHpuATHS W aHaIU3 NPUUYMHHOCTH: CYOBEKTHUBHBIM wuaeanusMm JIx.bepxmu u
arHoctuiaM  /[.}JOma. B3saumoBnusiHue u  B3aMMOOOYCIIOBJIEHHOCTh METOJOB  HAYKH,
ectecTBO3HaHusT W Quiocopun. CoUMATBHO-UCTOPUYECKUM  aHAIM3 B KOHIEMIHIX
IIPOCBETUTEIIEN.

3. Knaccuueckuit Hemeukuit uaeanmusm: anpuopusMm (M.Kant) — oOGocHoBaHue BceoOIero
XapakTepa Hay4yHoro 3HaHus. J[unanextudeckas ynoruka I'erens. Kpusuc tpanunnonHoi GopMel
¢mwiocopckoro  3HaHUS W (OPMHPOBAHME  HOBBIX  THUIOB  (HIOCO(PCTBOBAHUS:
MaTepHaTuCTUYeCKast JHAJCKTHKA H MAaTEPHATUCTUIECKOE IIOHMMAaHNE HCTOPHH.

KpI/I3I/IC nJIC0JIOTUHN HpOCBeH_[eHI/ISI KaK IpEAIoChlJIKa BOSHUKHOBCHUSA KJIACCUYCCKOI'0 HEMEIIKOT'O
uaeanu3ma. OCHOBHBIE MPOOJIEMBbI HEMELKOro KIacCHUYECKOW (MI0COPUU: LENOCTHOCTh U
CTPYKTYPUPOBAHHOCTh OBITHSA, €ro MO3HAaBa€MOCTh, AKTMBHOCTb CO3HAHHUS, CBSI3b CO3HAHUSA U
MO3HAHUS, IPUHLIUIBI Pa3BUTHUS, CYIIHOCTh YEJIOBEKa, YHUBEPCAILHOCTh M BCEOOIIHOCTh (hopM



HpaBcTBeHHOCTU. M.KaHT: pokputhueckuii mepuoa — MTpoOJEeMbl TPAaHHUII U BO3MOXKHOCTH
€CTECTBEHHOHAyYyHOro no3HaHus. «KpuTuka 4ucToro pasyma» - MpPOCTPAHCTBO M BpeMs Kak
anpuopHble (OPMBI UYYBCTBEHHOCTH. AHAJIM3 KAaTEropuid M aHTHHOMHHM YHCTOTO pasyMa.
«Kputrka mpakTH4YeCKOrO0 pa3yMa» aBTOHOMMSI HPABCTBEHHOW 0O0JacTH 4Yel0BEYECKOMU
JESITeTbHOCTH («KAaTerOPUYECKU HMIepaTHB»), 0OOCHOBAaHHE MOpaiH, mpolieMa CBOOOIBI,
J0JIra U1 JIN4YHOCTH. HpI/IHLII/IH TOXICCTBA OBITHSA U MBIIIJICHUA, €TI0 TpaHC(I)OpMaLII/II/I B HCMGHKOI\/JI
kiaccudeckoit punocoduu. I'.I'erens: «Hayka norukn» - yueHue o ObITHH, CYIITHOCTH M IOHATHH,
KaTCropuu JIOTUKH, HpOGHGMa IMPOTUBOPCUUA U NUATICKTHUKA; JUAJICKTUKA U TCOPUA MO3HAHUA,
«DeHOMEHOIOT U ayxay - HpO6JI€MbI THOCCOJIOTMU U UCTOPUU TTO3HAHUA. HcTuna kak mponecc,
00BEKTHUBHOCTh UCTHHBI. DUIOCO(PHS UCTOPUU: UCTOPUYECKAsT TUIIOJIOTHSA PA3BUTHUS KYIbTYPHI,
rpaXkJIaHCKOE 00IIECTBO M TOCYAaPCTBO, MOPAJIh M HPABCTBEHHOCTD, ITpodieMa THuHOCTH. KpHsuc
HEMEIIKOTO KJIACCHUYECKOro uieanu3ma. MaTepuaaucTHuecKoe MOHWMaHUuEe UCTOPUH, MPUpoJa
OOIIECTBEHHON 3aKOHOMEPHOCTH, (POPMAIIMOHHBIM MOAXO0J, MaTepUAIUCTUYECKAs TUATECKTHKA,
OTUYXKJCHHE — KaK COLUaIbHO-dKOHOMHUYecKuil (eHomeH. BocxoxaeHue or abCTpaKTHOrO K
KOHKPETHOMY — 3aKOH pa3BUTHs HaydyHOro no3Hanus. [IpotuBopeune o61iecTBEHHOTO Mporpecca
U UX OTpakeHue B o0mecTBo3HaHuu 198. CoBpeMEeHHOE HayKOBEICHHUE — JUCKYCCUU O CYLITHOCTH
TeXHUKU. Hay4Hble peBOMIONNH U CMEHA TUIIOB PAllMOHAIbHOCTH.

4. Ilpo6aemsr ObiTHs. OTKpBITHE YenoBeka — coductel u Cokpar. AHTHYHAS JAHATICKTHKA Kak
dopma mbicaH. Borpock! o01iecTBa U rocy1apcTa.

W3menenue mpenacraBieHuit o cytu ¢uiocodpuu (coductsl). CymHocTh yenoBeka u bmara —
Cokpar. [lmanexktuka Coxpara, ¢unocopuss mopamu. Kraccuueckuit mepuon ¢unocobuu
aHTUYHOCTH. OTKpBITHE HJCATbHON pealbHOCTH, COOTHECEHHWE €€ C I[03HABaTEIbHBIMU
BO3MOXKHOCTSIMU YeJIOBEKa U ueabHbIM colinyMoM (Ilnaron). Dunuknonenuueckas puiaocodus
Apucrorenst («puzuka» u «Metadusukay). Jlormka — KaTeropuu W CYyXJICHUS. Buisl
NPUYUHHOCTHU M aHAJIU3 OBITHSL.

5. Panmexpuctmanckas ¢uinocopuss TaTpUCTUKAa M cXojacThka. HoMuHAmM3M © peanusm.
I'ymannsM u conmnanbHble Teopun Peneccanca.

OcHoBHBIE  (uinocockue  mpobIeMbl  CpeAHEBEKOBOM  (umocoduu:  O0KeCTBEHHOE
npezonpeaeneHue 1 cBo0oia 4eaoBeKa, TeoAUIes, pa3yM U BOJIA, Iylla W TeNO, CyUIHOCTb U
CyIIIeCTBOBaHME COTBOpeHHOe U BeuHoe. [IpoOnema mnokaszarenbctBa ObiTuss bora. Cmop o
npupojie OOIMX MOHATUH — HOMHUHAIU3M U peanu3M. [lepexoq OT HEOoNmIaTOHMYECKUX
no3HaBarenbHbIX nporpamMm (H.Ky3anckuif) k rymanuctuueckum (d.Ilerpapka), yrBepxaeHue
Hatypdunocodcekoit opuentauuu B 3HaHuM (H.Komepnuk, I'.I'amuneit). YTonum kak paHHue
¢dopmbl HeHayuHoro mnporHo3upoBaHus (T.Mop, T.Kamnanemna), «OTKpBITOCTB» HCTOPUHU
(H.MaxkkuaBennm).

6. Pycckas ¢mrocodust: hopMupoBaHHE W OCHOBHBIC IIEPUOJIBI Pa3BUTHS. Pycckasi peuruo3Has
¢unocodus u ee ocHoBHble HanpaBieHus (B.Conosbes, H.bepases, H.®enopos). [Ipodaemaruka
pycckoit puinocodCKoi MBICITH.

Pycckas ¢uminocodus B koHTeKcTe MUPOBOH (hrsocodcekoit Mpican. PopMUpOBaHHE U OCHOBHBIE
nepuoJibl  pa3BUTHS pycckod ¢umocoduu. IIpocBeturenbckas Mbicib PoccuM M MONBITKH
¢dmocopckoro ocozHaHus ee pa3BUTUA (pyccKas ujesl, 3alaAHUKU U CIIaBIHO(HIIBI, TOYBEHHUKU
U eBpasuiiubl). Pycckas penuruosnas ¢unocodus u ee ocHoBHble HampasieHus (B.ConoBbes,
H.bepnases, K.JIleontse, @.J/[octoeBckuii u npyrue). «dunocodus ecrectBozHanus» B Poccun —
OCHOBHbI€ HanpaBJieHUs (IO3UTUBUCTCKHE, COIIMOJIOrHUecKHe, kocMucTckue). [lpobnema 3anana-
Boctoka-Poccun B Hayke u ¢unocopuu. IlpuemcTBeHHOCT, M caMOOBITHOCTh. [Ipobiema



IyXoBHOCTH. [lmamor KynbTyp. I[7o0GanmpHble mpOOJEMBI COBPEMEHHOCTH U Oyayiiee
yeJJ0BEYECCKOU MUBMIIN3AIIUN.

7. CoBpemennas 3amagHas ¢unocopus. Punocopus mnosuruBusma (O.Kout). I[Ipobiema
MCTOYHMKA MMO3HaHUS B amnupuokputuimsme (3.Max, A. ABenapuyc). Uppannonanucruaeckas
HaANpaBIEHHOCTD (husocopuu: DK3UCTCHIUATN3M. «DUITOCOPUS KUZHIY.

[TosutuBusm O.Konta u smmupuokputuiusMm (3.Max u P.ABeapuyc) — mpobiema merona u
uctoyHuka no3HaHus. [losutuBucrckue unocodckue HampasieHus: ¢uinocodus HayKu
(K.ITonmep), moctnozutuBusMm (T.Kyn, N.Jlakatoc). Dx3ucrennunanusm. [Ipodrematruka «bbiTust
u Bpemenn» M.Xaiigerrepa: ¢unocodus kak (yHIaMEeHTalbHAS OHTOJIOTHA, ObITHE M CYIIEE,
AK3UCTEHIUANBI. SI3bIK Kak oM ObiTusi. CBOOOAA M MOTpaHUYHAs CUTYalHs, TPAHCLUECHACHIUS U
sk3ucteHnuss B ¢unocopun K.Scnepca. Cymmuocts u cymiectBoBanue B ¢uinocodpun XK.-
[1.Captpa. IlpobGnematuka wmeradusuyeckoro adbcypaa B sk3ucreHnmammme A.Kawmio.
OduminocoderBoBanne O Hume kak koHer Mmetadu3uku. PasMpinuieHus 00 aHTUYHON TPaUIUN:
JIBAa Hayalla €BPONEHCKON KyIbTYpbl; MpoOjeMa HUTHIM3MA: TEPEOleHKa IIEHHOCTEH, BEYHOE
BO3BpallEHUE, BOJIS K BJIACTH, CBepXuesioBeK. Huimeancrso B Poccun.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

DOYHKIUMOHAIBbHBIN aHAJIU3

Heab AMCHUNIMHBI:

- OCBOCHME CTyAEHTaMH (yHIAMEHTAIbHBIX 3HAHUKA B 00JacTH (PYHKIIMOHAIBHOTO aHAIIN3a,
U3y4EeHUE CIOCOO0B pelIeHNs 3a1a4 MeTo1aMH (DyHKIIMOHAIBHOTO aHAIU3a.

3agauu AMCUUIIINHBIL:

- (popmupoBanue 0a30BBIX 3HAHWHA B 00JACTH (PYHKIHMOHAIBHOTO aHAIM3a KaK JUCIMIUIMHBL,
UHTETpUpPYIOMIeH 00IIeMaTeMaTHYeCKyI0 MOArOTOBKY NMPUKJIAJHBIX MaTeMaTHKOB U (DU3UKOB U
o0ecrieynBarOIIell  TEXHOJIOTMYECKHE OCHOBBI  COBPEMEHHBIX  HMHHOBALIMOHHBIX  cdep
JIeSATEIbHOCTH;

- 00y4eHue CTYZICHTOB IIPUHIMIIaM IPUMEHEHHSI OCHOBHBIX MOHATUH ()yHKIIM OHAJILHOT'O aHAJIN3A.
Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI 00YYaIOIIUECs JT0JIKHbBI

3HATh:

- MECTO U POJIb OOIIKX BONPOCOB HAYKH B HAYUHBIX UCCIIEIOBAHUSIX;

- COBpPEMEHHbIE MPoOIeMbl (DU3UKU, XUMUHU, MATEMAaTUKU U POIb (QYHKIIMOHAJIHLHOTO aHaIH3a B
HUX;

- TEOpeTUYECKHuEe MOJeNu (PyHKUIMOHAIBHOTO aHaliW3a B MaTeMaTHKe U B (yHIaMEHTalbHbBIX
npolueccax U sBJICHUH B pU3MKe U €€ MPUII0KEHUSX;

- IPUHLIMUIIBI CUMMETPUH 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 HUCTIOJIb30BATh Ha MPAKTUKC TCOPCTUYCCKUC KOMIIOHCHTBI HAYKU:. TIOHATUA,
CYKACHUSA, YMO3AKIOYCHU S, 3aKOHBI;

- IPE/ICTaBUTh TAHOPaAMy YHUBEPCATIbHBIX METOJIOB U 3aKOHOB COBPEMEHHOT'0 €CTECTBO3HAHUS;



- paboTaTh Ha COBPEMEHHOM SKCIIEPUMEHTAIEHOM 000PYI0BaHUH;

- abCcTparupoBaThCs OT HECYIECTBEHHBIX BIUSHHUNA MPH MOACIHPOBAHUYU PEANBbHBIX (PU3NYECKUX
CUTyalui;

- INTAaHUPOBATH ONITUMAJIBHOC IIPOBCACHUE SKCIICPUMEHTA.

BJIAJIETh:

- IUTAaHUPOBAHHUEM, IIOCTAHOBKOW M OOpabOTKOW pe3ynbTaToB (PU3NYECKOr0 HSKCIEPUMEHTa
MeToaMH (PYHKIIMOHAJIHHOTO aHAJIN3a;

- HAY4YHOM KapTUHOWU MHpA;

- HaBBIKAMH CaMOCTOSITENIbHOW paboThl B TaOOPATOPHH HA COBPEMEHHOM IKCIEPUMEHTAIHHOM
000pyI0BaHUMU.

TeMbI U pa3jaeibl Kypca:
1. MeTrpuuecknue 1 HOpMUPOBAHHBIE IPOCTPAHCTBA.

Mertpuueckue mnpocrpaHcTBa. HopmupoBanHble U 0OaHaxoBbl IpoCTpaHCTBa. Teopema o
MOTIOJTHEHUH METPUYECKUX MpocTpaHcTB. CenapabeabHOCTb.

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
orpaHu4eHHoro omneparopa. CBoiicTBa cmekTpa (OrpaHHYE€HHOCTb, 3aMKHYTOCTb, HEMYCTOTA).
HemnpepsIBHBINA, TOYEYHBIH, OCTATOYHBIM CIEKTPHI. Conpspkennblii - oneparop. CnekTp
COMpsKEHHOro oneparopa. CBONMCTBA CIEKTPAa CaMOCOIPSDKEHHOTO omneparopa. Keagparnunas
bopma camoconpsKeHHOro oneparopa. CrieKTpalibHbINH panyc caMOCOIPSKEHHOT0 oIlepaTopa u
HOpMa CaMOCOMNpPsKEHHOro oneparopa. CHeKTpalbHBIM paguyC MHTErPAIBLHOIO OIEpAaTopa C
TPEYroJbHbIM SIpOM. YHUTapHble omnepaTopbl. CrekTp yHUTapHoro omnepatopa. [lomoOHble
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 CUCTCMEI. HOJIHBIC,
3aMKHYTBIC CUCTCMBI.

Teopema 0 cCyIIeCTBOBAaHUM OPTOHOPMHUPOBAHHOTO 0Oa3uca B cemapabelbHOM THIHLOEPTOBOM
npoctpancTBe. M3oMopdusm cenapabenbHBIX THIBOSPTOBBIX MPOCTPAHCTB. DKBUBAICHTHOCTH
moaenel llIpenunrepa u I'eitzenbepra.

4. KoMnakTHbIE MHOKECTBA B METPUUYECKUX ITPOCTPAHCTBAX.

[IpeaxomMnakTHBIC U KOMITAKTHBIE MHOXeCTBa. Kputepuit Xaycnopda npe1KoMIakTHOCTH.



Teopema Apriena u npu3HaKy IPEIKOMIAKTHOCTU B PA3IMYHBIX IPOCTPAHCTBAX.

OKBUBaJIEHTHOCTh HOPM B KOHEUHOMEPHOM IIpocTpaHcTBEe. HEKOMIIAKTHOCTh €JMHUYHOTO 11apa
B OECKOHEYHOMEPHOM 0aHaXOBOM IPOCTPAHCTBE.

5. KomnakTtHbie onepaTopsl. Teopust @pearonabma.

Kommaktheie onepatopbl. Omepanuu Haj oOneparopamMH, HE HapPYIIAKONIME KOMIAKTHOCTb.
CBolicTBa KOMIIAKTHBIX  ONEPATOpoB. KOMIAKTHOCTP  HMHTErpajbHBIX  ONEPATOPOB B
npoctpanctBax Cla,b] u Lp(a,b).

Teopema I'mnnpbepta-llIMuara o moaHOTE MHOKECTBAa COOCTBEHHBIX BEKTOPOB KOMIIAKTHOIO
caMOCONPsKEHHOTo ornepatopa. [IpuMep TMHEHHOTO HEMPEPHIBHOIO OMEpaTopa ¢ HE3AMKHYTHIM
obpazoM. 3aMKHYTOCTh oOpa3a omepatopa [-A, rae A - KOMOakTHBIA omepatop. Teopemsl
Openronbma. Teopema O CBSI3M KOMIIAKTHOCTH OIEPAaTOpa ¢ KOMIAKTHOCTBIO COIPSHKEHHOTO
omneparopa (B rijb0OEpPTOBOM ITPOCTPAHCTBE).

6. JIuneitnbpie onepaTtopsl U GYHKIIMOHAIBI B HOPMHAPOBAHHBIX MTPOCTPAHCTBAX.

Jluneitnple otoOpaxenus. Hopma omeparopa. IIpocTpaHCTBO JMHEMHBIX OTrpaHUYCHHBIX
oneparopos. [ToaHoTa mpoctpancTBa B(X,Y), roe Y -- 6aHaxoBo.

7. HeorpaHu4yeHHBIE OIIEpaTOPHI.

[Tpumepbl HeorpaHUYEHHBIX omepaTopoB. [lonsTue obnactu onpeneneHus omneparopa. Teopema
Xennunarepa-Termmuia. Oneparop rapMOHUYECKOTO ociuiaTopa kak oneparop u3 HI(R) B H-
I(R). Ero criektp.

8. O6006mEHHBIE QYHKIIUU U IEUCTBUS C HUMH.

Oynkiun u3 L1,loc(R) n ux npoussoansie mo Cobonery. [IponsBonnas 0000menHoi GyHKIHH,
YMHOXKEHHUE Ha IaJKy0 (YHKIHIO, 3aMeHa TiepeMeHHbIX. [IpocTpancTBa 0000IIEeHHBIX ()yHKITHIA
D'm S".

9. OcHoBHbI€ MOHATHS Teopun Mepbl. MHTerpan JleGera.

OcHOBHBIE MTOHATHS TEOPUU MEPBI: MOITYKOJIbIIO, KOJIBIIO, anredpa, c-anredpa MHoxkecTB. Mepa,
CYeTHO-aJAuTHUBHAsA Mmepa. M3mepumbie mo Jlebery mMHOkecTBa, uaMepumblie QyHkimu. Mepa
Jle6era--Ctunrtbeca, JUCKpETHAs Mepa.

Konctpykuuss unrterpana Jlebera. OcHoBHble cBoiicTBa uHTerpana Jlebera. Teopembl o
npeaensHOM nepexose noj 3HakoM uHrerpana: b.JIesu, Jlebera, dary. IIpoctpancrsa Lp(a,b).
Hepasenctso I'€nbuepa, HepaBeHCTBO MUHKOBCKOTO.

10. IIpeoGpazoBanue Dypnbe.

[IpeobpazoBanne Pypre B npoctpancTBe B L1(R) u ero cBoiictBa. [IpeoOpa3zoBanne dypre B
npoctpanctBax S u L2(R). Teopema [Tnanmepens. [IpeobpazoBanue @ypoe B S'.

11. CxogumocTy B HOpMUPOBaHHBIX IIpocTpaHcTBax. Teopema banaxa [ltelinraysa.

Cnabo cxopmsmuecs: mocienoBarenbHocTH. [Ipumepsl. Teopema banaxa-lllTeitnrayza. Cna6o
OrpaHUYCHHBIC MHOXCCTBA.

Cnabast KOMIakTHOCTh. Teopema o cl1aboii KOMIAKTHOCTH €IMHUYHOTO Iapa B cenapadeIbHOM
THJILOCPTOBOM MPOCTpaHCTBE. [IpuMep MOCIeI0BaTEIbHOCTH DJIEMEHTOB CIMHUYHOW CQephl,
c1abo CXOJIAIICHCS K HYIIO.



12. Teopema Xana-banaxa u cieacTBUs U3 HEE.

ComnpsioxeHHble mpocTpaHcTBa. Teopema Xana-banaxa o mpoJomKeHUH JIMHEMHOTO (DyHKIIMOHATIA.

CnenctBust u3 Teopembl XaHa-banaxa. M30MeTpUUHOCTH BJIOKEHHS 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.

Hzomopdusm runbdeproBa MPOCTPAHCTBA CBOEMY colpsbkeHHOMY. OOmmil BUI JTUHEHHOTrO
¢dbyHKIMOHaIa B THIHOEPTOBOM MPOCTPAHCTBE.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

Yucaennoe MoaeiupoBanue Gpu3nyecKnx Mpoueccon

Heab AMCHUNIMHBI:

- HAy4YuTb CTYACHTOB QaHAJIMU3UPOBATL BXOJHBIC JAHHBIC, IIOJYYCHHBIC U3 Ha6JIIOI[eHPII>'I u
HCCIICAOBATh IMOJIYYCHHOC YHCJICHHOC PCHICHUC HAa KOMIIBIOTCPEC Ha NPCIMET aJCKBATHOCTU
PCaJIbHBIM Ha6JIIOII€HI/I$IM M COBIIAJICHUSA C SKCIICPUMCHTaMMU.

3agauu AMCHUIINHBIL:

- HAy4YWTh CTYACHTOB, MCXOAS W3 3HAaHUK O (PU3MUECKOW NOCTAHOBKE 3aJadyd, IOJIb3YSCh
YHUCJIEHHBIMHM METO/IaMHU, METOJaMH MaTeMaTU4YECKOr0 aHAIN3a U JIMHEHHOH alreOphl;

- HayduTb 00OCHOBBIBATH aCKBATHOCTh MOJICIN (I)I/I?»I/I‘IGCKOFO nmponecca M Ha OCHOBC
MOJCIHUPOBAHUA CTPOUTH BBIBOAbI 00 >TOM (1)I/ISI/I‘ICCKOM ponecce.

Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI 00YYaIOIIUECs JT0JIKHbBI

3HATh:

- METO/]Ibl UHTEPHNOIAIMHN (PYHKINN, 3a]JaHHBIX HA CETKE;

- METObI UUCIIEHHOTO PELICHUsI CUCTEM JIMHEHHBIX alre0pandeckux ypaBHEHU;

- METO/Ibl MPUOJINKEHHOTO BEIUMCIICHNUS UHTErPaJoB;

- METO/Ibl YUCIIEHHOTO PEIIeHHsI OObIKHOBEHHBIX U] pepeHInaNIbHbIX YPaBHEHUH;

- METO/bl YUUCIIEHHOTO PEICHUs] ypaBHEHUH MaTeMaTuyecKoi (PM3UKU MEPBOro MOPS/IKa;

- METO/bl YUCJIICHHOTO PEIICHUsI YPaBHEHUI MaTeMaTHYECKON (PU3UKK BTOPOTO MOPSAKA.

yMeThb:

- OLICHUBATh BXO/HBIC ITAPAMETPHI 3a1a4H;

- BBIOMPATH ONTHUMAJILHBIN YUCICHHBIN METOJI ISl pellIeHHsI TOCTAaBICHHOM 3a/1auu;

- MPUOIMHKEHHO OLEHUBATh CIEKTP MaTPUIIbI JINHEHHBIX ajireOpandyeckux ypaBHEHUH;
- AHAJIM3UPOBATh YCTOMYMBOCTH MOJIYYEHHOTO BBIUACIUTEIBHOTO METO/IA;

- OICHUBATH MOPAAOK alllIpOKCUMAIUU HOJ'Iy‘-ICHHOI\/'I YHCICHHOU CXEMBI.



BJIAJ1€Th:

- MIpAMBIMA METOAAMU PCHICHUSA CUCTEM JIMHEHHBIX ypaBHeHI/Iﬁ;

- METOJaMM HaXO0XKIACHHUA HpI/I6HI/I)K€HI/I5I K CIICKTPBI MaTPULIbI U €€ COOCTBEHHBIM BCKTOpPaM;
- METOAaMU MHTCPIIOJIIIHNU CETOYHOM (bYHKHI/II/I Pa3IMIHOIO IIOPAAKa I'NIaAKOCTHU,

- METOJIaMU  PA3HOCTHOW  amNmpOKCUMAaluu  OOBIKHOBEHHBIX  JIu(depeHInanibHbIX
ypaBHEHUM;

- METOAAaMH{ Pa3HOCTHOM alpOKCUMAalUU YPaBHEHUI MaTeMaTH4eCKON (PU3UKH.

Tembl U pa3aeibl Kypcea:
1. MaTeprionsiiyst pyHKIINAN.

I/IHTepHOHHHI/IOHHHe nonuHomel. IloauHoMm Harpacha n 68.pI/II_IeHTpI/I‘IeCKa$I HHTCPIIOJIALHA.
I/IHTepHOHSII_II/IH CIUIaiHaMH. HpI/IMeHeHI/Ie HHTCPIIOJIOHUU K HpI/I6J'II/I)KCHHOMy BBIYHMCIICHUIO
HHTCI'pajioB.

2. O6bIkHOBEHHBIE MU PepeHInaNbHbIE yPaBHEHHUS.

@opMyIbl 411 Pa3HOCTHBIX TPOU3BOAHBIX, MOPSAOK aANPOKCUMAIMU. SIBHbIE U HEABHBIE METO/IbI
Oitnepa. Meron npeaukrop-koppekrop u Meroasl PyHre-KyTTel. YcTOHYMBOCTH pa3HOCTHOM
CXeMbl i1 OOBIKHOBEHHOro v depeHnalbHOT0 ypaBHEHHUS NEpBOro mnopsanka. JKectkue
CHUCTEMBI.

3. YpaBHEeHHUSI MAaTEeMaTHUECKON (DU3HKH.

[ITabm0H pa3HOCTHON cxeMbl. Pa3HOCTHBIE CXEMBI JUIsl ypaBHEHUS TETJIONPOBOIHOCTH, MOPSI0K
anmnpoKCUMAIUHU U YCTOMUUBOCTD. [ nnepOonnyeckue ypaBHEHHs IEPBOTO MOPSIIKa, MOHOTOHHBIE
cxeMbl. Pa3HOCTHBIE CXE€MBI [UIsi BOJIHOBOTO YPaBHEHHA. OJUIMNTHYECKHE YpPaBHEHHS,
KaHOHMYecKas (hopMa 3alucu pa3sHOCTHOM cxeMbl. CBA3HOCTb CETKH, MPUHIMIT MaKCUMyMa JJIs
pasHOCTHOM cxeMmbl. beicTpoe mnpeoOpazoBanne dDypne, coOCTBEHHbIE uucia U (YHKIHUU
onepaTopa Jlamnaca u ero pa3HOCTHON aNIPOKCUMALUU B IIPSIMOYTOJIbHUKE.

4. YucneHHble METOIbl TMHEHHOMN alreOphl.

OHpeI[eJ'II/ITeJ'IL MaTpulbl, HOpMa BEKTOpa U HOpMa MaTpHUIlbl, YUCJIIO O6yCJ'IOBJ'ICHHOCTI/I MaTpulbI.
HpHMLIe MCTOJbI PECIICHUA CUCTCM JIMHENHBIX anre6pa1/1quKI/Ix ypaBHeHPIﬁ. TpeX,Z[I/IaFOHaJ'ILHBIe
Matpunbl W MCTOHA IPOTOHKH. I/ITepaI_II/IOHHBIC MCTOAbl PCHICHUSA CUCTEM JIMHEHHBIX
anre6pque0KI/IX ypaBHeHPIfI.



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

HanpasijieHHOCTh: CHHXPOTPOHHBbIE U HEUTPOHHBbIE METOAbI HCCJIE0BAHUIM

IKOHOMHKA

Heab AMCHUNIMHBI:

- OBJIaJICHUE TEOPETHUYECKUMHU OCHOBAMH M IPHOOpETEHNE MPAKTUIECKUX HABBIKOB MIPU U3yYECHUU
dopM (HYHKIMOHMPOBAHUS PBIHOYHBIX CTPYKTYP M MEXaHU3MOB B3aUMOJICHCTBHSA CYOBEKTOB
HKOHOMMUECKON AEATENBHOCTU OOILECTBA.

3agauu AMCHMILINHBI:
- U3y4eHHE PHIHOYHOTO XO35HCTBA U MPUHIIMIIOB €r0 ()yHKIIMOHUPOBAHHUS;

- H3YYCHUC OPraHUu3alMOHHO-IIPABOBBIX (bOpM HpeI[HpI/IHTI/Iﬁ WU HOPMATUBHBLIX aKTOB,
PCriIaMCHTHUPYIOIUX UX NCATCIbHOCTD,

- U3y4YEHHE MPEANPUATUS KaK CyObEKTa PHIHOYHOTO XO035HCTBA;

- U3y4YEHHE BHYTPEHHEM W BHELIHEH Ccpeabl MPEeANpHUsiTHs, €ro KOHKYPEHTOCIOCOOHOCTH,
OpraHU3alMOHHOU CTPYKTYPBI U MEXaHU3Ma YIIPABIICHHUS;

- UI3YUCHHUC COCTaBa OCHOBHLIX CPEACTB, MATCPUAIIBHBIX PECYPCOB, IIEPCOHAJIA TPCAIIPUATHSA;
- paCcCMOTPEHUC BOIIPOCOB CTPATCTUICCKOI'0, TCKYIIETO U ONCPAaTUBHOI'O INIAHUPOBAHMA

- HU3YYCHHC (I)OpMI/IpOBaHI/IH 3aTpaT Ha IMIPOU3BOACTBO IIPOAYKIIHH, pa60T, yCiayr, OCHOB
LIGHOO6pa3OBaHI/I$I H UX OIITHMH3AllMU,

- UI3YUCHUC HHHOB&HHOHHOﬁ n HHBGCTI/IIIHOHHOﬁ ACATCIIBHOCTH NPCANIPUATHA,
- UI3YUCHUEC MCTOAWKU aHAIN3a U YIIPABJICHUA PUCKAMH Ha MPCATIPUATUH,

- OBJIaACHHUC CTYACHTaAMU CHCTEMOM TCOPCTUICCKUX 3HaHUM H MPAaKTUYICCKHUX HABBIKOB IIO
HCIOJIb30BAHNUIO HHCTPYMCHTOB MOACITIUPOBAHUS IJISA BH60pa ONTHUMAJIBHOI'O pCHICHUA.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs 0 JUCHUILINHE (MOAYJIIO)
B pesynbrare 0cCBOCHUS AUCIUILTUHBI 00YYatoNIHecs J0KHBI

3HATh:

- OpraHU3alMOHHbIE OCHOBBI MPEIMPUATHS U €r0 CHEeIHaIN3alHIo;

- pallMOHAJIbHOE UCIIOJIB30BAHUE PECYPCOB;

- 3aKOHOJATENIbHO 3aKPEIJIEHHbIE TUITbl OpPraHU3a[HOHHO-TIPABOBBIX (HOPM;

- (hakTOpBI BHYTPEHHEH U BHEIIHEH Cpeibl PeIpUsTHS;



- CTPYKTYPY LIECHOOOpa30BaHUsl IPEAIPUATHS;
- 0COOEHHOCTH BHEJIPEHUS CUCTEMBI COATaHCUPOBAHHBIX NIOKa3aTesel Ha MPeaIpUsiTHH;
- OCHOBHBIE CTaJIMH )KM3HEHHOT'0 LIUKJIa TOBApa,

- OCOOCHHOCTH OIICHKM BHYTPEHHEH M BHELIHEW Cpelbl OpraHu3alMyd IMPH TOMOIIM TaKHX
uHcTpymMeHTOB kKak SWOT u PEST ananus;

- 0COOEHHOCTH BHCOPCHUA HHHOBaHHﬁ;

- BUJIbI CTpATEruii KOMIaHUM.

yMeThb:
- aHAJIM3UPOBATH OPTAHU3AIMOHHYIO I€ATEIbHOCTD MPEANPUITHI U €T0 MOaPa3ACICHUI;

- TIPOBOJIUTH CPABHUTEIIBHYIO OIICHKY Pa3IMYHBIX WHBECTUIIMOHHBIX ITPOCKTOB M ONPEACTATh UX
3 PEKTUBHOCTD;

- pa3pabaThiBaTh NEPCICKTUBHBIC, TEKYIUE U ONIEPATUBHBIC TUIAHBL;

- OIIPENENATE pa3MePEL TPYAOBBIX KOJUIEKTUBOB;

- 1aBaTh YKOHOMHYECKYIO OIICHKY OM3HEC-TPOIIECCOB Ha MPEANPHUSITUY;
- OOCHHUBAThH KOHKprHTOCHOCO6HOCTB npeanpusaTus Npyu IOMOIIN:

1. Marpuusi-BCG;

2. Marpunsi-General Electric/McKinsey & Co;

3. OnepanmoHHOTO METO/1a OIICHKH;

- 000CHOBaHHO BBI6I/IpaTI:> METOJ CUCTCMHOI'0 aHAJIM3a IIPpU TOCTPOCHUHU U IMPOCKTHPOBAHUU
CTPYKTYPbI OpraHU3alunuu;

- O6OFaH_IaTI> HepeHOBOﬁ OIIBIT U BHEAPATH €TI0 B IPOU3BOJACTBO.

BJIA/IETh:
- HaBbIKaMU OPraHU3aTOPCKOM U YIIPABIECHYECKOMN JAEATEIbHOCTH;

- TOYHBIM TPE/ICTaBIEHUEM O B3aHMMOOOYCIOBIEHHOCTH BCEX CTOPOH IMPOM3BOJCTBA TEXHUKH,
UH(POPMALIMU U OpraHU3alUY;

- MHCTPYMCHTAMHU OILICHKU BHYTpeHHCﬁ U BHEIIHEN Cpeabl KOMITaHHUU.

TeMbl U pa3jeiibl Kypca:
1. I/IHHOBaI_[I/IOHHaSI N MHBCCTHULOHUOHHAA ACATCIIbHOCTh MPCAIIPUATHUA.

I/IHBGCTI/II_[I/IOHHaSI ACATCIBHOCTD MPCAIPUATHA. HGJ'II/I HHBGCTHHI/IOHHOP'I JACATCIIBbHOCTH, OOBEKTEL.
MCTO,Z[I/IKE[ pa3p3.60TKI/I HHBCCTUIIMOHHOI'O IIPOCKTA, €ro pcajinu3anus. IIokazarenu OLCHKHU
HHBCCTUIHUOHHBIX IMMPOCKTOB: CPOK OKYIMAECMOCTHU, YUCTAAd TCKYyLIasad CTOMMOCTb HOXOIAOB, CTaBKa



JOXOJHOCTH INPOEKTa, MOAU(UIIMPOBaHHAs CTaBKa JOXOAHOCTH IMPOEKTa, BHYTPEHHsISI CTAaBKa
JNOXOOHOCTH TpoekTa. OneHka >(QQPEeKTUBHOCTH MHBECTHLIMOHHOTO TmipoekTa (1 ak.4.).
WMHHOBalMOHHAs ACSITEIBHOCTD NpeaAnpusaTus (opranuzanun). [lonstue nHHoBanuu. BeHuypHbie
¢ouapl. MHHOBAIMOHHOE NTpPEANPUHUMATENBCTBO. KoMMepuuanuzanus HayYHO-TEXHHYECKUX
pazpaboTok. TpaHncdep TEXHOIOTHIA, CO3JaHIE MAJIBIX HHHOBAIIMOHHBIX Komranuii (1 ak.d.).

Peinok IPO: kmaccudukanus (PPO, SPO), nenu, stansl. [Tpunmun nposenenust IPO(0,5 ak.4.).
Pemenue cutyannonHoit 3amaum (keiica) (1 ak.4.). BeimogHeHHWE TECTOBBIX M NMPAKTHUYECKHX
3amanuii o Tematuke Jekuu (0,5 ak.d.). 3aganue st CaMOCTOSATEILHOM paboTHI.

2. Opranu3anus OU3HeC-POLEcCOB U POPMHUPOBAHUE CTPATETUU TPEATIPHUATHSA.

busnec-npoueccsl npeanpusatus (opraHuzanuu). [IpUHIUIBI TOCTPOSHHMS KapThl OH3HEC-
IPOLIECCOB NPEANpUATHS. PEeHH)KUHUPHUHT OM3HEC-TIPOLECCOB: CYIIHOCTh, LIEIH, HMPUHIUIBL,
MeToibl. DaKTOpBl, MHCTPYMEHTHI, CTPYKTYpPa W 3Tallbl mporecca peurwkuaupuHra (1,5 ak.a.).
Crparerus IesSTeIbHOCTH MpeAnpustus (opraHuzanuu). TuUIlbl cTpaTeruid, OCHOBHBIE YPOBHHU
pa3paboTku crparerud. DaxkTOpbl, ONpENeNAIole BbIOOP CTpAaTEruy HPEANpPUATHS. OTallbl
pa3pabotku ctpareruu (1 ak.u.). Pemenue cutyarmonnoii 3anauu (keiica) (1 ak.4.). Beimonnenue
TECTOBBIX M MpPaKTUYECKUX 3aJaHuil 1o Tematuke Jjexkuumu (0,5 ak.u.). 3amanue s
CaMOCTOSITENIbHOIN paOOThI.

3. OpFaHI/ISaHI/IH YIIpaBJICHHUS U IIJIAHUPOBAHUA Ha IIPEANIPUATHHA.

VYnpasieHue npeAnpusATHeM (OpraHu3anveii): OpraHMW3alMOHHAs CTPYKTypa M MEXaHU3M
yIIpaBJICHUS, yIIpaBiIeH4YecKre Kaaphl. [IpuHIMne! 1 GOpMBI yripaBieHUs PEATIPUITHEM Ha BCEX
ypoBHsX (1 ak.u.). [lmaHupoBaHue Ha NPEAUPUATHU: BUJBl IUIAHUPOBAHUS (CTPATETHYECKOE,
TEKyIlee, OTEPaTUBHOE), LIETH, PUHIIUITEI U METO/BI. DTanbl CTPATETHYECKOTO TUTAHUPOBAHUSL.
WHCTpYMEHTBI CTpaTerudeckoro ruiaHupoBaHus. llokazarenn 3(deKTHBHOCTH AESATENBHOCTH
npeanpustus (opranuzanuu) (1,5 ax.u.). Pemenue cutyanmonHoi 3amaum (keiica) (1 ax.u.).
BeinonHeHne TeCTOBBIX U MPAaKTUYECKUX 3a1aHuil mo Temartuke jgekuuu (0,5 ak.4.). 3aganue amis
CaMOCTOSITENIbHON PabOTHI.

4. OpraHu3zaiysi,ee BHyTPEHHSS U BHEIIHSIS cpejia.

Beenenue: Tennmennum pa3zButus OusHeca B coBpeMeHHOH skoHomuke (0,5 ak.u.). Ilonsarue
npeanpustus (opranuzaiyn). OCHOBBI OpraHu3auy. Turel opraHuzanuy, GopMbl perucTparyy.
CBoboanble 3xoHOMUYeckHe 30Hbl. OduiopHslii 6usnec (0,5 ak.u.). Muccus 1 1iesb AeITeNbHOCTH
opranuzaiuu (npeanpustust). IloHsTHe BHyTpeHHEW cpeabl OpraHu3anuu (IpeanpusTus).
KnroueBble (hakTopbl BHYTpEeHHEH cpelibl (IPOU3BOJCTBO, IEPCOHAN, OpraHU3alusl YIPaBICHHUS,
MapKeTUHT, KyJabTypa W HMMHIK npeanpusitusi). IloHsTHe BHeImHEeH cpenbl OpraHu3aluu
(mpeanpusitus). KiroueBbie GaxTopsl BHEUIHEH cpeabl (MOCTaBIIMKH PECypCoOB, MOTpEOUTENH,
KOHKYPEHTBI, TpPYAOBbIE pPECYpChl, TMOJUTHYECKHE, DSKOHOMHUYECKHE, COLMaJIbHbIE U
TexHoJornueckue Qaxtopsl). CTEHKXONAEpbl NPEeANPUITUS, UX UHTepechl U uenu. M3yuenue
WHCTPYMEHTOB OLIEHKHU BHYTPEHHEW M BHEIIHEN cpenbl npennpustus (opranuzanun) (1,5 ak.4.).
Pemenne curyannonHoil 3amauu (keiica)(l ak.4.). BpImoigHeHHe TECTOBBIX M MPaKTHUYECKHX
3amanuii mo Tematuke Jeknuu (0,5 ak.d.). 3aganue Juisi CaMOCTOSATEILHON paboTHI.



5. IIpou3BOCTBO HA MPEANPUATHH.

[TponykroBas nuHelka npeanpusaTus (opranuszanuu). IIoHATHE )KU3HEHHOTO LMKIIA MPOAYKTA,
MOHSITUE U KJITIOYEBBIC MMOKA3aTEeIN KayecTBa NpoayKIuu. KOHKYpeHTOCIOCOOHOCTh MPOIYKIIUH U
ee oreHka. KOHKYypeHTOCIOCOOHOCTh MpennpusTHs (OpraHu3anuu) Ha pbiHKE. l[lemouka
ctoumocTH (uenHoctu) npennpustus (1 ak.4.). [IpousBoacTBEHHBIE PECYpChl MPENNPHUSATHS:
OCHOBHBIE CPE/ICTBA U MaTepHalbHbIE PECYPCHI MPEANPHUATHS, OOOPOTHBIE CPEICTBA, TPYAOBBIE
pecypcbl. MeToasl oneHkd 3()PEeKTUBHOCTH MPOU3BOJICTBEHHBIX PECYPCOB MPEANPUATHUS
(opranmzanuun) (0,5 ak.u.). OpraHuzanusi NPOU3BOJACTBA: IPOU3BOJCTBEHHBIN MpolLECC U
OPUHLIMIIBI  €r0 OpraHu3anuu. Tumbl, ¢GOpMBI W METOJAbl OpPraHU3alMH IMPOU3BOJCTBA.
[Tpon3BOACTBEHHBIH LUK M €ro 3KoHoMmMHYeckas (yHkuus. [IpousBojcTBEeHHas CTPyKTypa
npeanpustus (opranuzanuu) (1 ak.u.). Pemenue curyanmonHoi 3amaum (ketica) (1 ak.d.).
BrlmotHEHNE TECTOBBIX W MPAKTHYECKUX 3a7aHui 1o TemaTtuke Jekiuu (0,5 ak.4.). 3amanue ajs
CaMOCTOSITENIbHOM pabOTHI.

6. Cucrema cOamaHCUPOBaHHBIX MMOKa3aTeNel MPeaIpUITUs.

Cuctema coOanancupoBanubix nokazatenei (CCII). Lemu u 3amaun BHeapenus CCII. Drambl
paspabotku CCII, crpykrypa CCII. CBsa3p CCII u ctpareruu npennpustvs. OCHOBBI TEXHOJIOTHH
CCII. Merononorua peanuzauuu CCII. Ilonstue crpaTernyeckol KapThl HNPEIIPUSTHS.
KiroueBbie moxazatenu s¢dexkruBnoctn KPI(2 ak.4.). Ynpaenenue nepconairom. Motuamus
nepcoHaa: MPUHIMUIIBI U MeToAsl ynpasieHus (0,5 ak.u.). Pemenue cuTyanlMoHHOM 3ana4yu
(xetica) (1 ax.4.). BeimomHeHue TECTOBBIX M MPaKTUUYECKHUX 3adaHuil o TemaTtuke Jyekiuu (0,5
ak.d.). 3amaHue JUIsl CAaMOCTOSTEIILHOU PabOTHI.

7. YrpaBieHue puCKaMu U BEJICHUE MEXIyHAPOAHOTO OU3HEca.

VYrpaBiieHre pUCKaMH JIEATEIBHOCTH NPeanpusTus (OpraHu3amuu). PUCK-MEHEDKMEHT: IeJH,
byukun, Gaxropsl. [ToHsTure, BUabI puckoB. KapTa pucKOB: NPUHIIUIIBI aHAIA3a U MIOCTPOCHHUS.
Metonsl U cucrteMa ympaBieHHs puckamu (2 ak.4.). Bemenue MexayHaponHOro Ou3Heca.
KpocckynbTypHBIH ~ MEHEXKMEHT:  KOHIIENTyaJlbHBIE  OCHOBBL. ~ MoJenb  yrmpaBlIeHHS
OPEINpHUATHEM B KPOCCKYIbTYpHOU cpene. [IpakTuku KpoccKynbTypHOTO B3aummojaeicTBus (1
ak.4.). Pemenue curyannonHoil 3amaun (keiica) (2 ak.4.). BbIMoOTHEHHWE TECTOBBIX U
MPAKTUYECKHX 3a/laHui 1Mo TeMaTuke Jekuuu (1 ak.4.). 3amanue 1jisi CaMOCTOSITENIbHON paboThlI.

8. duHaHCOBO-XO03SUCTBEHHAS ACATCIIBHOCTD NMPCAIPUATHA.

DUHAHCOBO-XO03UCTBEHHAs NEATEIbHOCTh Npeanpuatus. OUHaHCOBBIE PECYPChl NMPEATIPUATHUS
(opranuzanumn): coOCTBeHHbIE U 3aeMHble. Kitaccudukanus 10X0/10B U pacxoJ0B MPEANPUATHSI.
CebectouMocTh  mpoAykiuu. IlpuObpiie  mpeanpusiTUss:  CyIIHOCTb, (GYHKIUH, BHIBI,
pacnpenenenue. lleHooOpa3zoBaHuWe: 1iefM, OIpeAeJeHHe CIpoca, OLIEHKa M3AEepKeK
MPOM3BOJICTBA, aHAIM3 II€H KOHKYPEHTOB, BBIOOp MeToza 1eHooOpazoBanus (1 ak.d.). OueHka
3G (HEKTUBHOCTH XO3AWCTBEHHOM NeATENbHOCTH MNpeAnpusatus. BeipaboTka. TpyaoeMKOCTb,
dbongooTaaua, GOHIOEMKOCTh, (HOHIOBOOPYKEHHOCTh, 000PAYMBAEMOCTh OOOPOTHBIX CPE/CTB,
MaTepuaIoeMKOCTh, MaTepuanooTaada. PeHTa0enbHOCTh MPOU3BOJCTBA, MPOAAK, MUMYIIECTBA,
coOcTBeHHOro Kanwutaia. Kpurtepuum QuHaHcoBOro cocrosiHus mnpeanpuarus. I[lokasartenu



(MHAHCOBOTO COCTOSIHUS TPEANPHUATHS: TOKa3aTeM IUIaTeKECIOCOOHOCTH, (HUHAHCOBOU
YCTOMYUBOCTH, AETIOBOI aKTUBHOCTH, peHTabenbHocTH. PacueT n ananus nokasarenei (1,5 ak.4.).
Pemienne cutyanuronnoi 3amaum (keiica) (1 ax.4.). BeimojHeHHE TECTOBBIX U MPAKTUYECKHUX
3ananuii o temaruke Jieknuu (0,5 ak.4.). 3aganue A CaMOCTOSTEIILHON paOOThI.



