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MaTepuaioB H CUCTEM

AHaJINTHYECKAS TeOMeTPUs

Heab AMCHUNIMHBI:

- (popmupoBanue 0a30BBIX 3HAHHWW MO TEOMETPUU IS AATBHEHUIIET0 MCIOIb30BaHUS B IPYTUX
00JacTsX MaTeMaTUYECKOI0 3HaHUS U IUCHUIUIMHAX €CTECTBEHHOHAYYHOI'O COJIEP/KaHuUs;

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

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

- GopmupoBaHue 0O0IIEMAaTeMaTHUYECKONW KYJIbTYpbl: YMEHHME JIOTUYECKH MBICIUTH, [IPOBOJUTH
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPKJICHHUM, YCTAHABIMBATD JJOTUYECKUE CBA3U MEXKIY NOHATUSIMY;

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

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)

B pe3ynbrare oCBOCHUS AUCITUTUTHHBI 00YYaAIONIINECcs JOJKHBI

3HATh:

- OCHOBBI TEOpHUH I'paOB, TEOPEMBI O BIOKUMOCTH, (hopMyIy Ditiepa, TEOpEMY O pacKpacKax;

- TOTIOJIOTUYECKHE CBOMCTBA ABYMEPHBIX IIOBEPXHOCTEH, TEOPEMBI KIacCU(PUKAIIMN KOMITAKTHBIX
JBYMEPHBIX IOBEPXHOCTEM;

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

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

- OIPCACIICHUC KOBAPUAHTHBIX IPOU3BOJHBIX, IMPAaBUJIa BBIYUCIICHUA CHUMBOJIOB KpI/ICTO(I)(I)CJI}I,
YpaBHCHUS MApaJlJICJIbHOIO MEPCHOCA U I'COACINICCKUX HAa ITOBECPXHOCTAX;

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



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

AHaJIUTHYECKAS MEXaHHKA

Heab AMCHUNIMHBI:

- OCBOCHHC CTYACHTaMH OCHOB aHAJTUTUYECCKON MEXaHUKH.

3agauu AMCHUIIINHBI:

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

- OBJIaICHUC OCHOBHBIMH MCTOAAMH, IO3BOJIAOINHMMU PpCHIATH YPAaBHCHUMA aHAIIMTUYECKOM
MCXAaHUKHU; pCIICHUC 3a/la4, OXBATbIBAIOIINX OCHOBHBIC IIPUJIOKCHU S aHAJIMTUYECKON MEXaHUKH.

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

3HATh:

- OCHOBBI JIArPAHKEBOW MEXAHHKHU;

- TCOPETHYCCKUC OCHOBbI JUHAMUKHW KOHCCPBATHUBHBLIX W JUCCUIIATHUBHBIX CUCTEM BOJIM3HU
paBHOBECHUA,

- TEOPETUYECKHE OCHOBBI IMHAMUKH TBEPAOIO TEJA;

- IPUHIIUIT HAUMEHBIIETO IEHCTBUS M OCHOBBI TAMUJIBTOHOBON MEXaHUKU;
- METOJ] KAHOHMUYECKUX NpeoOpa3oBaHuil u anmapar ckobok Ilyaccona;

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

- METO NCPEMCHHBIX Z[eﬁCTBHe'YFOJI.

yMeTh:

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

- BBIYUCIIATE IIEPUO] CbI/IHI/ITHOFO JABUXXCHUS,

- BBIYUCIIATH CECUCHUC PACCCAHUA B JaHHOM LCHTPAJILHOM 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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

AHrnuiickuii 361K (YpoBeHb B2)

Heab AMCHUNIMHBI:

- OCBOCHHME CTYJEHTAaMU OCHOBHBIX JIGKCMYECKMX €IVUHUL ¥ HAaBBIKOB  BIJIAJICHUS
KOMMYHUKAaTUBHOM I'PaMMAaTHKOM Ha YPOBHE HE HMKE Pa3rOBOPHOIO.

3agaum IMCHUILIMHBI:

- IprOOpeTEeHNE HABBIKOB YCTHOW PEYH IO Pa3IMYHBIM KOMMYHUKAUBHBIM ()YHKIIHSM;
- IpHOOpETEeHNE HABBIKOB MUCbMEHHOM peyun Ui CO3JJaHusl Pa3IUYHBIX TUIIOB TEKCTOB.
IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI 1O JUCHHUILJIMHE (MOIYJII0)

B pe3ynbrare ocCBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- 3HaTh JIeKCH4ecKnié MUHUMYM B oObeme 10000 y4ueOHBIX JIEKCHYECKUX EIUHHI] OOIIEero U
TEPMUHOJIOTMUECKOTO XapaKTepa.

yMeTb:

- AHAJIM3UPOBATh U OLICHUBATH COIUAJIbLHYIO I/IH(l)OpMaIII/IIO; IJIAHUPOBATh U OCYHICCTBJIATE CBOIO
ACATCIIBHOCTE C YUCTOM PE3YJILbTATOB 3TOT'O aHAJIN34a.

BJAJ€Th:

- THOCTPAHHBIM A3BIKOM B O6’beMe, HCO6XOI[I/IMOM IJIs1 BO3MOKHOCTU TTOJIYUCHUA I/IH(I)OpMaI_II/II/I nus3
3apy6e)KHHX HNCTOYHHUKOB.

TeMbl u pa3jaesibl Kypca:
1. Jlenbru.

I'paMMaTHUecKuil aclieKT — YCIIOBHBIE NPEUIOKEHUA. JIGKCUUECKUI aCTIeKT —IpuiIaraTeabHebIe,
onuchiBarole  OorarctBo/6enHOoCTh.  KOMMYHHKAaTHBHBIM — acliekKT —  CpaBHUTEIbHOE
ITIOBECTBOBAHHUE.



2. lom.

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

3. loporu, KOTOpbIE MBI BEIOHpAEM.

['pammaTtudeckuii actiekT — popmbl Oyaymiero BpeMeHu. JIekcuueckuii actekT — reorpaduyeckue
Ha3BaHUs U 0003HaueHMs. KOMMYHHKATUBHBIN aCHIEKT — BBIPAKEHHE COTJIACHS/HECOTIIACHS.

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

CocnaraTtenbHOE HAaKJIOHEHUE, YCIIOBHBIE IPEUIOKEHNSI, UHBEPCHS B YCIOBHBIX MPEIOKEHHUSIX,
MOJIaJIbHBIE TTIaroJiel; paboTa co CTaThIMHU IO TEMAaTUKE, MMCbMEHHBIN 0030p cTaTell, aHHOTalluu
K CTaThbsIM.

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

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

6. Ucropus dusuku. ["amuneit u Jlekapr.

I'pammartuka MHpuHUTHB ¥ ero GopMbl U ero (yHKIUU B MPEUIOKEHUH, TPaMMaTHYECKHE
yIpakKHEHUsI; YTEHUE, TIEPEBO M 0OCYKIEHHE CTAaTeH 10 UCTOPHH (PU3UKHU, THCbMEHHBIN 0030p
CTaTeH, COOTBETCTBYIOIAsA TEME JIEKCHKA, BUJIECO 110 TEME U IOCTAHOBKA BOIIPOCOB K BUJECO.

7. Hactpoenus.

I'pammaTuecknii aclieKT — MOJAlbHbIE Trarojibl.  JIEKCMYECKHil acleKT — LBET M CBET
(mpunarateybHbIC), HACTPOEHUE (CYIECTBUTENbHBIE U TIarojbl). KOMMyHUKATUBHBIN aclekT -
BBIPAXKEHUE PA3JTMYHBIX OTTEHKOB HACTPOEHHUS C TOMOIIbIO HHTOHAIIWH.

8. O6pazoBaHue.

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

9. OTBeTHI Ha HACYIIHbIE BOMPOCHI.

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

10. OTKpBITHE 3JIEMEHTAPHBIX YaCTHULL.

qTeHI/IC, NEepeBOJ M IIPAKTHKAa NHUCbMCHHOTO HM3JIOKCHHA MaATCpualia; TpaMMaTHKa ClIydanu
ynOTpC6J’ICHI/I${ repynaus; JICKCHUKaA 110 TEMC, 6CCCIU:I 10 CTaThsIM 00 OJICMCHTAPHBIX YaCTULIAX.

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



I'pammarnueckuii  acmekT — QopMbl mpomienmero BpeMeHW. JIeKCHYeCKMid acreKkT —
CJIOBOCOUYCTAaHUA «CYHICCTBUTCIIbHOC-CYIIICCTBUTCIBHOCH. KOMMyHHKaTHBHBIﬁ ACIICKT —
BBIPKEHHE HEI0BOJILCTBA.

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

FpaMMaTI/I‘leCKI/Iﬁ ACIICKT — MOJAJIbHBIC TIJIarojJibl 1 HMX CHHOHUMEBI. Jlekcudeckuii acmekT —
CJIOBOCOYETAaHHUA C TIJIaroJomM ‘get’. KOMMyHHKaTHBHBIﬁ ACIICKT — BBIPAXKXCHHUEC YIAUBJICHUA U
HEOOBCPUA, OTCTANBAHUC CBOEH TOYKH 3pCHHUA.

14. TIponomkeHHOE BpeMs U €r0 (POPMBL.

['pamMMaTiyeckue ympa)kHEHUS IO TeMme, IpaMMaTHKa B TEKCTaX, KOHTpOJIbHas paboTa,
oOcyxnenue crareit nmo teme Ctpanbl CojapykectBa BenukoOputaHuu, BUJEO U OTBETHI Ha
BOIIPOCHI, KPYTJIBIHA CTOJ 110 3TON TeMe, OABEICHHE UTOTOB.

15. IlyrewectBus.

I'pammarnueckuii acmexT — [J1aroJjibHbIE KOHCTPYKLIHH «rJIaro/uHOUHUTHBY,
«rmaroi/repyHanii». JICKCUIeCKHi aclieKT — MpuiararelbHble (CTENICHU CPABHCHHMSI), HAPCUUSI.
KoMMyHUKaTUBHBIN aClIEKT — ONKUCATEIBLHOE TOBECTBOBAHHUE.

16. Paccka3 00 UCTOPHUYECKHUX COOBITUSX.

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

17. PenieH3upoBaHUE KHUTH.

['pammaTHUECKHii aCIEKT — CTENIEHU CPaBHEHMsI, CPAaBHU TeJIbHbIE 000pOTHI. JIeKCHUecKuil aceKT
—  KHIWKHBIE KaTeropuu  (CyUIECTBUTENbHbIE), OMNHCAaHME KHUT  (IIpUaratejabHbIe).
KoMMyHHUKaTUBHBIN aCIIEKT — BEJIEHUE TUCKYCCHH O CTHJISAX U JKaHPaXx.

18. CBepXnpoBOAMMOCTD U CBEPXIIPOBOJIHUKH.

Yrenue, nepeBog U oOcyxaeHue crareit mo teme; rpammaTtika The Complex Object with the
Infinitive; mpakTHuka ynoTpeoaeHus 3TONH KOHCTPYKLIUH B MPEIOKEHUSIX, TUCKYCCHUS.

19. CeMps.

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

20. CummeTpus B GPU3NIECKUX TEOPHUSIX.

Yrenue, nepeBoj U 00CYKIEHUE CcTaTel; rpaMMaTHKa Cilydau ynoTpebienus riarona “should”;
NPaKTHUKA Pa3HBIX BUAOB UTCHHS CTaTeH; JOKJIA/bl IO TEMaM.



21. CoBepiieHHOE BpeMsI U €r0 (POPMBI.

OO6cyxnenue, yTeHue, IepeBo Tematnyeckux crarei [lonutuueckas cucrema BenukoOputanuu,
IIpUMEpBI TpaMMaTHYECKUX (OPM B CTaThsIX, HOBas JIEKCHKA B IpUMepax, pedepupoBanue crateit
YCTHO ¥ MHUCbMEHHO, BUJIEO 110 TeMe U 00CYKIEHUE U MOATOTOBKA K JIOKJIa/1aM.

22. CoBpeMEHHOE TEIEBUICHHUE.

['pammaTHyueckuii acmeKT — CHOCOObI BBIPAKEHHS MIPUBBIYHBIX JCHCTBHI (B HAcTOSIIEM U
npouuioMm). Jlekcuueckuii acrmekT — OMOHUMBI U OMO(OHBL. KOMMyHHMKaTHBHBIA acHeKT —
BBIpaXXCHHE CBOEH TOUYKU 3PEHUS B IUCKYCCHH.

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

OOcyxneHue rpaMMaTUKd B YIPaKHEHUSAX U IPUMEpPAX, I'PaMMaTHYECKUM TECT, YTEHUE U
oO0CyX/leHHe  Hay4yHO-NOMYyJSPHBIX cTaTreil 1mo Teme oOpa3oBaHUE, YHHUBEPCUTETHI
Benukobpurtanun u Poccuu, nekcuka cBa3aHa ¢ TeMOW 00pa3oBaHMsl, BUJICOIIN30/Ibl 10 TEME U
OTBETBI HAa BOIIPOCHI.

24. Tennota, YHEPTHUs, CBET, TEOPUH CBETA.

MH(UHUTHB B COCTaBE CJOXKHOTO IOJJICKAIIETO M B COCTAaBE CIIOXHOIO JOIOJIHECHHS,
rpaMMaTUYECKHI TECT; JICKCHUECKUE YIPAXHECHHUS MO TEME, YTCHHE, MEPEBOJ M OOCYKICHHE
cTateid mo Teme, pedepupoBaHHME CTaTeH W JOKIAABI MO TeMaM, BHJACOMATepUalbl U HX
oOcyxeHue.

25. dusnvecKkre OTKPBITUS PaJUOAKTUBHOCTD U PACIIEIIJICHUE aToMa.

Yrenue, nepeBoJ U OOCYXJEHHE CTaTed Mo 3Toi TeMe; rpaMMmMaTHka (DYHKIMM TepyHAus B
NpPEUIOKEHNH, MpPUCTaBKa B CIOBOOOPAa30BAaHUM; JIEKCMKA CBsi3aHA C TEMOM; IpaKTUKa
yIoTpeOIeHHsI TepyH/Hs B TUCbMEHHOM U3JI0KEHHH.

26. DKBUBAJIEHTHI MOAAJBHBIX T71arosioB. CTENeHu CpaBHEHUsI MpUilaraTesbHbIX U Hapeuuil.

OOBbsicHEeHHe TpaMMaTUKU C IPUMEPAMHU U yNpakHEeHUsMH. UTeHue, nepeBoli, pedepupoBaHue
TEKCTOB M MX 00CYXJIEHHE, COOTBETCTBYIOIIAs TEKCTY JIEKCUKA B YIPAXKHEHUAX, ayTUPOBaHUE U
yIpakHEHUs] Ha TOHUMaHHUEe PEUH.

27. DKCTpeMaIbHBINA OTBIT.

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

28. DIEKTpUYECTBO, MAaTHETU3M U UCTOPHUSI IIEKTPOHUKH.

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

29. FOMop B aHTJIOA3BIYHOM JIUTEPATYPE.



I'pammarrydeckuit actiekT — OpMBI HACTOSIIETO BpEMEHH. JIGKCHYECKUI acTIeKT — TUITBI IOMOpa.
KOMMYHHKaTHBHLIﬁ ACIICKT — SMOIMOHAJIbHBIC PCAKIIUU.

30. SAAnepHble peaKTOpBHI.

YreHue, mepeBOI U OOCYXKIECHHWE CTaTel; IpaMMarTHKa VIIOTpeOJieHHe MeCcTOMMeHHus “‘one” B
, IICP y > Ip yHoTp
KayecTBe MOJJIeKAIEro; JEKCHUKA [0 TEME; TOKJIaabl U BUIIEO 110 TEME.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

Be3onacHoCTb KHU3HEAEATEAbHOCTH

Heab AMCHUNIMHBI:

(dopMHpOBaHHE Yy CTYAECHTOB OOLICKYJIBTYPHBIX M OOLIETPO(ECCHOHAIBHBIX HHTETPATbHBIX
KOMIETEHIIMM M KOHKPETHBIX 3HAaHWM YMEHMHl M HaBBHIKOB B cdepe 0e30macHOCTH
KHU3HEIEATEIIbHOCTH, BKITFOYasi, BOIIPOCHI 0€301TaCHOTO B3aMMOICHCTBUS YEJI0BEKa C MPUPOTHON
U TEXHOTEHHOW Ccpeloil oOMTaHMs M BOIPOCHI 3ALUThl YEJIOBEKAa OT HETaTUBHBIX (PaKTOPOB
YPE3BBIYANHBIX CUTYAIUH.

3agauyd AUCHUILINHBI:

- 3HAKOMCTBO CTyI[eHTOB C TeOpeTI/I‘-ICCKI/IMI/I OCHOBaMH H HpaKTI/I'-ICCKI/IMI/I BOHpOC&MI/I
obOecreucHus 0E30IIaCHOCTH JKH3HEACATCIILHOCTH;

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

- OCBOCHHUE CTYJEHTaMH TOJIX0JI0B K TPOTHUBOICHCTBUIO TICUXOJIOTHYECKUM yrpo3aM, padoTe co
CTPECCOM U KOMMYHUKATUBHBIMU MaHUITYJISIITUSIMU,

- OCBOCHHUC CTYACHTaMU 0a30BBIX 3HAHHUH B 00JIACTH q)HSH‘leCKOFO 3A0POBbA U 3IO0POBbs MO3T'a,

- pa3BUTHE Yy CTYIEHTOB IIPEJICTaBICHUM O CBA3SIX M BO3MOXKHOCTSIX HCIIOJIb30BAHUS
TYMaHUTapHbIX, COLMAJbHBIX, IKOHOMHUYECKMX M €CTECTBEHHOHAYYHbIX, KaYECTBEHHBIX U
KOJIMUECTBEHHBIX MOJX0/I0B U METOJIOB IIPH aHAJIM3€ U pelleHuH 3a1a4 obecnieuenus: bXK/I.

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

- ¢hopMUpOBaHUE Yy CTYACHTOB MPEACTABICHUI O 3HAYMMOCTU JTUYHON XKU3HEHHOW MO3UIIMU H
I/IHI[I/IBI/I)IyaHI)HOFO IIOBCICHUS JJIs O6€CHG‘~I€HI/I$[ I/IHJIHBH}IY&HI)HOﬁ nu KOJ'IJ'ICKTI/IBHOﬁ
0e30macHOCTH, B TOM 4YHCIE i oOecredeHus O€30MacHOCTH COIMyMa, BKIIIOYAs TakKoM
AKTyaJbHBIN ACTIEKT, KaK MPOTUBOACHCTBUE KOPPYIILIUN, TEPPOPUIMY U IKCTPEMU3MY.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHs MO JUCHHUILINHE (MOAYJIIO)
B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYatoIecs JOKHBI

3HAThb:



L IICUXOJIOTHYECKNE  OCHOBBI ~ oOecreueHHs:  O€30IaCHOCTH  JKU3HEAEATENbHOCTH,
BKJIIOYAtOIie B ceds paboTy ¢ MCHXOJOTHYECKUMH YIPO3aMH, CTPECCOBBIMH COCTOSHHSIMH U
MOCTPOCHHIO 0€30MacHON KOMMYHUKAILIUU C COLILYMOM;

® KJIIFOYCBBIC ACIICKTBI 3J0pPOBOTO 06pa3a JKU3HH, IOHATHA O CHUCTCMAX OpraHu3Ma U
crocodax ux YKPCIUICHUA U Pa3BUTHA,

° MPaBOBbIE U PKOHOMUYECKHE MOHATHS OOecredeHus: 0€30MacCHOCTH KU3HEIEATSIbHOCTH
rpaxnaan Poccuiickoii denepanyii, B TOM 4YUCI€ TOCYJapCTBEHHOM MOJOAEKHON MOJUTUKU U
MIPaBOBBIX OTHOIICHUI B 00JIACTH HAYKH U BBICOKHX TEXHOJIOTHIA;

L rOCy/IapCTBEHHYIO NOJIMTUKY, TOCYIaPCTBEHHbIE CTPYKTYpPhl U CUCTEMY MEpONPUATUHN B
oOactu obecrieyeHns 0€30MaCHOCTH KU3HEACATEIIbHOCTH, IPAaBUIIa IIOBEACHUS B UpE3BBIYAHBIX
CUTyallMsIX M OKa3aHMs MEPBOM MOMOIIM IPU HECUACTHBIX CIIydasX, aBapusX, Ype3BbIUaNHBIX
CUTYyalUsX U TEPPOPUCTUYECKUX AKTAX.

yMeThb:

L] CaMOCTOATCIIbHO OLICHUBATb COOCTBEHHOE IICUXOJIOTHYCCKOC COCTOsAHHC,
JAUArHoOCTUPOBATh KOTHUTHUBHBIC HCKAXCHHA W CTPCCCOBBIC COCTOSHHA, BBIpa6aTLIBaTB
KOIIMHI'OBBIC CTPATCIUHU,

® OCO3HAHHO IIOAXOJUTH K BOIIpOCaM HWHAUWBHUAYAJIBHOI'0 3A0POBOI0 O6p8,38, KH3HHU,
MMpoaAyMBIBATb Oe30macHbIe HHAUBUAYAJIbHBIC TPCHUPOBOYHBIC PCIKHMMBI U pallMOHBbI ITUTAHUS,

° aQHAJTM3UPOBATh COITMOIKOHOMUYECKHE MPOIECChl ¢ TOYKU 3PCHHS TPaB M 00sA3aHHOCTEH
rpaxxaanuHa PO u crynenrta BY3a;

° IIPUHUMATh 0OOCHOBAHHbIE YIIPABIEHYECKHE U OPraHU3alMOHHbIC PEIIEHU U COBEPIIATh
UHBIE JIEUCTBUS B TOYHOM COOTBETCTBUM C 3aKOHOM, B TOM YHUCIE, B cepe MPOTHUBOJEHCTBUS
KOPPYINILNH, TPOTUBOAECHCTBUS TEPPOPUIMY U IKCTPEMU3MY.

BJIA/1eTh:

° MPUHIIAIIAMA ¥ OCHOBHBIMH HaBBIKAMHU TIOCTPOCHUS TCHXOJIOTHYECKON 0€30MacHOCTH,
BE/ICHUS 0€30MacHON MEXKIWYHOCTHOW KOMMYHHUKAIIMHM, pPAcloO3HABaHMUS  COIMATIBHBIX
MaHUNYJISIUI;

® CUCTCMHBIM ITOAXOJ0M K (I)OpMI/I]I)OBaHI/IIO ACIICKTOB 3J0pOBOTO O6p333. KHU3HH,

° MPaBOBBIMH  OCHOBAMHM  HMH(QOPMAIIMOHHON  O€30mMacHOCTM U 0OE30MaCHOCTH
HHTCJUICKTYAJIbHO-TIPABOBBIX OTHOHIGHHﬁ;

® HaBbBIKaAMU MMPUHATHUA OCO3HAHHBIX 9KOHOMUYCCKUX pemeHHﬁ, criocobamMu COXpPAaHCHUA U
TpaMOTHOTI'O UCIIOJIL30BAHUA KAIllUTAaJla,

° IOPUHIUIAMA W OCHOBHBIMH HaBbIKAMU O€30MacCHOTO TOBEAEHUS B OBITY M TpH
OCYILIECTBIICHUH NPO(PECCHOHATBHON IEATEIIbHOCTH, B YaCTHOCTH, NMPH HECYACTHBIX CIIydyasx,
aBapUsIX, YPE3BbIYANHBIX CUTYALUAX, KOPPYIIIMOHHBIX HAPYIICHUSIX U TEPPOPUCTHUUECKUX AKTAX.

TeMbl U pa3jeiibl Kypca:



1. BBenenue B 0€30MaCHOCTD KU3HEAEATEIILHOCTH

OO0mue TepMUHBI 0E30MACHOCTH >KH3HEACATEILHOCTA. Be30macHOCTh KU3HEICATCIEHOCTH B
KOMIUIEKCE: TICUXOJIOTHYECKH, (PU3UOIOTUYSCKUHN, TPABOBON, SKOHOMUUYECKUN M COIUATBHBIN
actiektel. Ilosmtnka MO®TU B oOmactu oOecreueHus O€30MaCHOCTH YKU3HEICITCIbHOCTH
CTyJIGHTOB U coTpyaHukoB. Ctpykrypa opraHoB ympasienus M®PTU, ux ¢yHKIMu u
MMOJIHOMOYHSI.

2. lobpo nosxanoBaTh Ha PuU3TEX

Uctopuss cranoBnenuss M®PTU kak Bexgymero TexHuyeckoro uHcrtutyra Poccun. OTipbl-
ocHoBaten du3rexa, pa3BUTHE 0a30BBIX Kadeap, MOTUTHKA PEKTOPOB HHCTUTYTA. OCOOEHHOCTH
cucteMbl OuU3TEXa KaK KIIOUEBOr0 acleKTa KoMIUIeKca oOpazoBanus U Hayku B MOTU.

3. Ilcuxoyioruyeckue yrpo3bl

[lonsitue mncuxosnoruueckoit Oe3zomacHOCTH. THIOJIOTHS TMCHUXOJIOTHYECKUX YIrpo3. YTPO3bl
obmerncuxosnorndyeckoit mpupoapl. KorautusHeie ommOku. OmuOKky BHUMAHUS 1 HEBHUMAaHUSI:
JIOPOKHO-TPAHCIIOPTHBIE ~ MPOUCIHIECTBUS, aBUAKATacTpodbl, IIOCTAHOBKA JHAarHo3a B
KJIIMHUYECKOW TPAKTUKE, YIUYHbIe Kpaxxu. OmMOKM MaMsaTH: JIO)KHBIE CBHJETEIHCTBA B CYIIE,
JOXKHBbIE BOCOMHHaHUSA. OmMOKKM  MBIIUICHUSA: TPOIECChl  MPUHATUS  pEUICHUH B
cynonpou3BoacTBe. @DeHOMEH JIOKHBIX Koppemsinuil. CamocOblBaroluecss MpopovEecTBa.
MeTakorHUTHBHBIE OMMUOKH: MPOOJieMa OIEHKA COOCTBEHHOTO U YYXOTro mpodeccruoHaIu3Ma.
WuauBuayanbHble KOTHUTHBHBIE MCKOKEHUS M HUX CBA3b C OOIIMM TICUXOJIOTUYECKUM
OnmaromosiyuneM JUYHOCTU. [lpueMbl W TEXHUKH Ui CaMOHAONIOACHUS W H3MEHEHUS
COOCTBEHHBIX aBTOMATUYECKUX OMIMOOUHBIX CYKIACHHM.

4. Ilcuxomnorus cTpecca

[Tonsitust «ctpeccy». Tunsl peakiyil B OTBET Ha TpaBMUpYlollee Bo3aelcTBre. CTpeccopbl U UX
cBs3b ¢ amanrtanuen. Cumnrombl ne3anantanud. DEeHOMEH BBIYYEHHOUW OeCIOMOIIHOCTH.
Kputnueckue, usmeHstonue xu3Hb coObITHs (MakpocTpeccopsl). TpaBmaTrueckue coObITUS U
TpaBMaTuueckui crpecc. IloBceqHeBHbIE Neperpy3ku (MHUKPOCTPECCOPHI) M UX BO3ACHUCTBHE.
XpOHHYECKHE TIEPETPY3KM M HUX BO3ACHCTBHE  3allUTHBIE MEXaHU3Mbl  JIMYHOCTH.
[Tcuxocomatnyeckue mnposiBIeHUs. [IMarHOCTHMKA CTPECCOB, CTPECCOBBIX peakiuid. CrocoObl
coBlasiaHus co crpeccoM (komuHru). Octpoe rope: OCHOBHBIE 3Tambl. [lomomis mpu octpoit
peakuuu Ha crpecc. PakTopbl, KOTOPbIE MOTYT HOBIUATH HA TO, KaK 4Y€JI0BEK OYyAeT CIpPaBIAThCS
¢ TpaBMOM. BHelIHne 1 BHyTpEHHHUE PECYPCHI.

5. Ilcuxomorus JOKH, Y6G)KI[CHI/I$I nu MaHI/IHYJ'ISIHI/II\/'I B pa3JIMYHBIX BUAaX KOMMYHHKAIUHU

[Tonsatne wmaHunynsuuu. JIMYHOCTHAasE uyepra  «MakKMaBEIU3M» M XapaKTepHCTHKA
MakuaBe/uucToB. IlonsTre TEMHON Tpuanbsl. OCHOBHBIE THIBI COLMAIBHBIX MAaHUIYJSILIHUHN.
®enomen Beprepa. BnusHue THuma «rpynna-nu4HocTb». KoH(DOpPMHOCTE M THOJUUMHEHHE
aBTopuTeTy. @EHOMEH IpYNIIOBOrO MbIIUIEHUS. Jlenepconanu3anus. BausHue Thna «IM4yHOCTh-
JUYHOCTBY. DaKTOPHI aTTpaKUUK. SI3bIKoBbIe MAaHUTTYJISIMH. OCHOBHBIE (POPMBI PacIiO3HABAHUS
JDKM IO CJIOBaM, I10 ToJIocy, 10 INIACTHKE, 1o peakuusM BHC. BuktuMHoCTb. XapakTepucTuku
HEBepOAJILHOT'O TIOBEJICHUS KEPTBBI, ICUXOJIOTUYECKUN TOPTPET KEPTBHI.

6. ConmaapHble MEXAHU3MBI TICUXOJIOTHUYECKONU 0€30IIaCHOCTH

COL[I/IaJ'H:HOe OKPYKCHUC KaK MOACPATOP IICUXOJIOTHYECKON Oe30IMacHOCTH. COLII/IaJ]LHaSI CCTh,
conraJibHasA IMOAACPIKKA. BausHue coumaabHOM ONOAACPKKH Ha TIICUXHUYCCKOC 310POBLC.
HWCTOYHHUKH U BO3MOXKHOCTH MOJIYYCHHUA COLIMAJIbHOM M IICUXOJOTHYECKOM MNOAACPIKKU B



00pa3oBaTeNbHBIX W MYHHIMNAIBHBIX cucTeMax. ConuanpHas (acwimTtanus ¥ COUMAIbHAS
neHocth. lIpoconmanpHoe moBeneHue. OOIECTBEHHAs M BOJOHTEPCKAas IESATENBHOCTh, Kak
croco0 caMopeain3aluy U KOMIICHCAIIUH.

7. KimroueBbie aclieKThI 3I0pOBOTO 00pa3a ku3HU. OCHOBHBIE MOHSATHUS O CUCTEMaX OpraHU3Ma.

Konuenuus 310poBoro oopasa xXu3HU - 06a30Basg TepMUHOIOIUs. OCHOBHBIE CUCTEMBI OPraHOB
yejoBeKa (KpaTkoe ONUCaHue M (DYyHKIUM) - MUIIeBapUTEIbHAsl, AbIXaTesIbHAs, CEplEedHO-
COCYIIUCTasA, HJOKpUHHAsA CHCTEeMa, UMMYHHasl CUCTE€Ma, HEpBHas, MOJIOBas, JUMdaruyeckas,
ONOPHO-JBUTaTe/IbHAs, ITOKPOBHAs, KPOBEHOCHAs, CHCTEMa BBIACIEHUS, (YHKIMOHAIbHAS
cucrema. [laryOHble MPUBBIYKK (KypeHHE, alIKOTOJIb, HAPKOTHKH) - MIPUYUHBI, MPO(PUIAKTHKA,
YpOBEHb THaryOHOrO BO3JEHCTBHA Ha 30POBbE M Ka4eCTBO KM3HH MHAWBUAYyMa. DakTopbl
BIMSHMS BpeaHbIX BemecTs Ha JJHK.

8. dusuueckas KyJabTypa H CIOPT KaK HEOThEMJIEMbIC COCTABIISIFOIIUE DJIEMEHTHI 370POBOTO
o0pasa Ku3HU

[Tonsitue 06 uneanpHo# KiteTke yenoBeka. JIHK n PHK. Meimeunas cucrtema. Mojenb HEpBHO-
MbIIIeYHOTO anmapara. OCHOBHbIE MEXaHM3Mbl MBIIIEYHON JAesTeIbHOCTU. buosHepreTnka
MBIIICYHBIX BOJIOKOH. POJIb TEHETHKHY B KOMITO3UIIMH MEIIICUHBIX BOJIOKOH 4ejaoBeka. buorcus.
['eneTndeckue MapKepsl U UX POJIb B CIIOPTUBHOM O0TOOPE U MPOTHO3UPOBAHUU. ONITUMATBHBIE U
0c30MacHbIE TPEHUPOBOYHBIE PEXUMBL. 30HBI HMHTCHCUBHOCTH pPa0OTHI YeJIOBEUYECKOTO
opranusma. @PeHomeH “oTkaza” B padore Mbiul. [loHsTHe “3akucieHus” opraHu3Ma.
Odusnonornyeckoe 000CHOBaHHME YPOBHS (U3NYECKON HArpy3kd. A’poOHBIA W aHA’POOHBIN
noporu. Cep/rie, Kak TUMUTHPYIOIIHN (HakTop PU3NIECKON ACSITEILHOCTH.

9. PanmonanpHO€ MUTaHUE (JUETOIOTHS, HYTPULIUOJIOTHS)

JlueTonorust M1 HyTPUIHOJIOTHS - OCHOBHBIE CXOJICTBA M pa3inuyus. bemku, sKupbl, yriaeBoasl, Kak
OCHOBHBIE COCIMHEHUS I 00eCIeueHus MPaBUIBLHOTO U OecriepeOoifHOTO (yHKIIMOHUPOBAHHS
BCEX cHUCTeM opranu3Ma. PakTopsl cuHTe3a Oenka. PHU3HONIOTHUECKHE MPOOJIEMBI 0XKUPEHHUSL.
MexaHu3M U OCHOBHBIE YCIIOBHSI €CTECTBEHHOTO NoxyieHus. Mudsl o nutanuu. [lone3nsie n
BpeIHBIE TPOAYKTH. HIOAHCHI CHUCTEMBl THWIIEBAPEHUS - TMIOCIEIHUE WCCIEAOBAaHUS U
pexoMmeHaanuu. ButamuHBI W MHKpodieMeHTH. JlomomHuTensHoe muTaHwe. O030p pBIHKA
JIOTIOJTHUTEIIFHOTO ¥ CIIOPTHBHOTO TIUTAHMSL.

10. JInygast rurueHa yeiaoBeKa

[TonsiTue nMYHONM M O0OLIECTBEHHOW THUrMeHbl. OCHOBHBIE pa3/eibl JHMYHOM TUTHEHBI:
TUTHEHUYECKOE co/iep KaHne Tena (K0XKH, BOJIOC, MOJIOCTH PTa, OPraHoB CllyXa, 3peHUs], MOJIOBbIX
OpraHoB), TUTME€HA WHIUBUAYaIbHOIO MUTAHMS, TUTHEHA OJEX/]bl U 00YBU, TUTHEHA JKUJIHILA.
['uruennyeckye MPUHIMIIBI U METOJIMKH MOBBILIEHUS 0011el Hecienn(pruuecKoil pe3ucTeHTHOCTU
opranusma. JIuyHas rurveHa B Nepuoja HHQPEKIMOHHBIX 3a0ojeBaHUi. Pe3ncTeHTHOCTh K
AHTUMUKPOOHBIM TperapaTam.

11. bezonacHOCTh coLManbHOW MOJIOJEKHOW aKTUBHOCTH. Be30macHOCTh B3aMMOJEHCTBUS C
OpraHaMM rocyapcTBeHHoOU BiacTy. [IpotuBozelicTBue KOppynuuu

MosnoaexxHasi TIOJIMTHKA TOCYAapCcTBa. 3aKOHHBIE M HE3aKOHHBIE (DOPMBI  MOJIOIECKHOU
akTHBHOCTH. Y4actue B AestenpbHocTH HKO kak hopma MomoaexHOM akTHBHOCTH. [ paXkgaHckoe
y4acTH€ B MECTHOM caMoynpaBieHuH. [IpaBoBble NOCIEACTBUS Y4YacThsl CTYIECHTOB B
HECAaHKITMOHUPOBAHHBIX MEPONPUATHIX M HE3aKOHHBIX NEUCTBUSAX B ceTH WHTepuer. OOmmias



XapakTepUCTUKA CTPYKTYpPbl W TOJHOMOYMK NPABOOXPAHUTENBHBIX OpraHoB. (OCHOBBI
0€30I1aCHOT0 B3aUMOJICHCTBUS TPAXKAaH C CUIOBBIMU CTPYKTYPaMHU.

12. TIpaBoBeie OCHOBBI HH(POPMAITMOHHOW 0€30MacCHOCTU. be30macHOCTh MHTEIIEKTYalbHO-
MIPABOBBIX OTHOLIEHUI

[IpaBoBoe perynupoBaHye OTHOIIEHUH, BOSHUKAIOMIKX B chepe HHPOopMaIK, HHPOPMAITHOHHBIX
TEXHOJIOTH 1 3amuThl uHGopManuu. ['ocynapcTBeHHas MOIUTHUKA B 001acTH HHGOPMALIMOHHON
6e3omacHocTH. OCHOBBI MPAaBOBOM 0E30MACHOCTH MPH OCYUIECTBIEHUU MEXIyHApOTHOTO
HayyHOro oOMeHa U MyOJUMKAaIMOHHOW akTuBHOCTU. [IpaBoBble OCHOBBI U Hauboiee
pacmpocTpaHeHHbIe TPOOJIEeMbI OXpaHbl MHTEIUICKTyalbHOUW coOcTBeHHOCTH. [IpaBoBOi craTyc
aBTOPOB KaK YYAaCTHUKOB IPABOOTHOLICHHWH, CBS3aHHBIX C CO3JaHHEM OOBEKTOB
MHTEJUICKTYaJ IbHOH COOCTBEHHOCTH.

13. ®dunaHcoBast IPaMOTHOCTH KaK OCHOBA JINYHOM SKOHOMHUYECKOW 0€301MacHOCTH

PamuonanbHOCTE U MEXaHU3M IIPUHATHA peHleHHﬁ. bromxer un CI)I/IHaHCOBOG IJIAHUPOBAHUC!
A0XO04bl, paCXo[bl, AKTUBbLI U IIACCHUBBI, (1)I/IHaHCOB06 IIJIAHUPOBAHUC! C6epe)KeHI/I$I, KpCaAuThbl U
3aiiMBl. PacueTbl u (1)I/IH8.HCOBOG MOILIEHHUYEeCTBO. MOHJIOBBIE U BaJIIOTHBIE PBIHKH: HX
IMPUBJICKATCIIBHOCTH U OIMMACHOCTD. CTanOBaHI/IC 1 CHMIKCHUEC PUCKOB.

14. TocymapctBeHHas mnosmtuka P® B cdepe obecnedueHuss O€30MACHOCTH, TPakIaHCKON
00OpPOHBI U 3aLIUTH] HACEJIEHUS U1 0OBEKTOB SKOHOMUKHU B YCJIOBUSX YPE3BbIYaHBIX CUTYyALIUI

Ocnosuble npuHIunsl ooecrnieueHuss bXK/[ nacenenus. OLEHKH PUCKOB, OCHOBHBIE KOHIICTIIIUH,
MyTH, 3aa4d U METOJIbl yIpaBJieHHUs] OE30MaCHOCTHIO. AJNTOPUTMBI OOECHEUEHUs JTUYHON
0€30MacHOCTH U aJrOpUTM OOIIeH CXEMBbl JAEUCTBUN TOCYJapCTBEHHBIX CHCTEM 0€30MacHOCTH.
Kputepuu, onpeaenstoiiye ypoBeHb 0€30MacHOCTH.

UpesBbruaitHpie cuTyanuu: $a3bl pa3BUTH, MOpakaroye (HakTOpbl NCTOYHUKOB YPE3BbIUAHBIX
CUTyallull TNPHUPOJHOrO, TEXHOTEHHOTO M BOEHHOI'O XapakTepa M HUX XapaKTEPUCTHUKU.
Knaccudukanus ctuxuiHbIX OeACTBUM M NpUPOAHBIX KaTacTpod. IIpupoaHbie 1 TeXHOreHHbIE
YC B Poccun. YC BOEHHOTO BpEMEHH.

3akoHonaTenbHass ocHoBa oOecrneueHus bXKJ[ Hacenenus. OpraHuzallioOHHass OCHOBA
obecnieuenns bXX/| nacenenus. OOecrnieueHne TEXHOIOIHYECKON 0€30MMaCHOCTH U OXpaHbl TPYAA,
IpaXkJIJaHCKOH 0O0POHBI U 3aLUTHI HACEJIEHUS U 00bEKTOB IKOHOMHKH B YCIOBUAX YPE3BbIUATHBIX
cutyauii. OCHOBBI OPraHU3alMKM U OCHOBHBIE METO/BI U CIIOCOOBI 3aIUTHI. IPOU3BOICTBEHHOTO
NepcoHaJIa U HaceJleHUs! OT BO3MOKHBIX NOCIIEACTBUM aBapuii, KaracTpod, CTUXUHHBIX Oe/ICTBUI
u UYC BoeHHOro xapakrepa. CurHanpl OMNOBEUICHUS. 3alllUTHBIE COOPY)KEHHS U HX
kinaccupukanusa. OpraHu3anysi 3BaKkyalliM HacelleHHWs M IepcoHalla U3 30H Ype3BbIUalHBIX
cuTyaruii. Mepornpustus MeIUIMHCKON 3amuThl. CpeAcTBa WHIWBUIYAIBHOW 3aIlUTHl U
NOpSAJOK HUX UCHONb30BaHuA. [ocynapcTBeHHbIE CTPYKTYpbl M NpOrpaMMbl B 00JaCTH
oOecrnieueHns 0€30MacHOCTH U COIIMaIbHO-3KOHOMHYECKOT0 pa3BuTus Poccun.

15. TocynapcTBenHas noautika PO B chepe npoTUBOAEHCTBUS HIKCTPEMU3MY U TEPPOPUIMY

TeppopI/I3M KaK IIOJIMTUYCCKOC, KaK COLHAJIbHO-3KOHOMHUUYCCKOC SABJICHUC, KAaK HHCTPYMCHT
JOCTHIXCHUA OHpG)ICJ'IéHHBIX MOJIMTUYECKUX M SKOHOMHYECKHUX IIeIeH U TeppopI/ICTI/I‘{CCKI/Iﬁ aKT
KaK KOHKPCTHOC MPECTYIIJICHUC. I/ICTOpI/I‘-IeCKI/Ie, HICOJIOTMYCCKUEC U OpraHN3allMOHHBIC ACIICKThI



BO3HUKHOBEHUS U Pa3BUTHS TEPPOPU3MA KaK CepbE3HENIIEH yrpo3bl COBPEMEHHOMN IMBUIIN3ALINHY,
KCTpeMu3M u TeppopusM. ColHalibHble, SKOHOMUYECKHUE, MOJUTUYECKUE U HJICOJOTHYECKUE
4epPTHl 1 0COOCHHOCTH COBPEMEHHOT'O TEPPOPU3MA.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

BenkoBasi uH:KeHepUS

Heab AMCHUNIMHBI:

- IpUOOPETEHHE CTYICHTAMHU 3HAHUI 00 OCHOBHBIX METOAMUYECKUX TOIX0/aX, UCIIOJIb3YEMBIX ITPH
TEHETUYECKOM MaHUIYJUPOBAHUU, O MOJICKYJSPHBIX MEXaHU3MaX, JISKAIIUX B OCHOBE 3THUX
MOJIXOJIOB U O BO3MOXKHOCTHM WX MPUMEHEHHS IS KOHCTPYMPOBAHHS MOJH(DHUIIMPOBAHHBIX
OCJIKOBBIX MOJICKYIL.

3agauu AMCHUIINHBIL:

- IIOJy4yeHHE 3HAHUW O TEHETUYECKOM KJIOHUPOBAaHUH, (PYHKUMOHAJIBHOM OpraHu3aluu
Pa3JIMYHBIX BEKTOPOB Il T€HETHYECKOrO0 KIIOHUPOBAHUSA, KOHCTPYMPOBAHUHM BEKTOPOB IS
JKCIIPECCUN YY’KEPOJIHBIX T€HOB B KJIIETKaX MUKPOOPTaHU3MOB;

- [IOJIY4YCHHC 3HAHUM 0 KOHCTPYHUPOBAHHUU U aHATIU3C€ 'CHCTHUYCCKUX 6I/I6JII/IOT6K;

- MOJlyYeHHE 3HAHWUK O OMOCHHTE3e W (OJNAMHTEe OCIKOBBIX MOJIEKYJ, YPOBHSX CTPYKTYPHOMH
OpraHu3anuy 0elIKoB, 0COOEHHOCTSAX CTPYKTYPHO-()YHKIIMOHAILHON OpraHu3aluu 0eIKoB;

- OCBOCHHE HABBIKOB paOOTHI CO CIEMAIBLHON TUTEPaTypOid B TPEIMETHOM 00I1acTH.
IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCIHUIJIMHE (MOIYJIIO)

B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOIKHBI

3HATh:

- CTPYKTYpHbIE OCOOEHHOCTH, OCHOBHbIE (DYHKLIMU U MPUHIUIBI (QYHKIMOHUPOBAHUS OEIKOB U
HYKJIEMHOBBIX KHCJIOT;

- (huznUecKue SBICHHUS, JISKAIHe B OCHOBE OPraHU3aLUHU 3TUX MaKPOMOJIEKYT,
- OCHOBHBIE METO/Ibl UCCIIEI0BAaHMsI OEJIKOB M HYKJIEMHOBBIX KUCIIOT;
- METO/1bl KOHCTPYHMPOBAaHUSI peKOMOUHAaHTHBIX Mojekyn JJTHK;

- IPUHIUIIBI TTOJTYYCHUA pCKOMGI/IHaHTHBIX OCIIKOB.

yMeTb!

- HOPOBOJAUTH IOUCK U aHaJIU3 HaquO-TeXHHQCCKOﬁ I/IH(I)OpMaI_[I/II/I 10 3aJaHHON TeMaTHuKe B
obyactu HCCIeI0BaHUM OCJIKOB U HYKJICMHOBBIX KHUCJIOT,



- UCIIOJIb30BaTh (DYHAAMEHTAJIbHBIX 3HAHUS B 007aCTU MOJIEKYJISIPHON OHMONOrMM ISl pelICHUS
NPAaKTUYECKHX 3a/1a4 CBS3aHHBIN C MOJIyYeHHEM U MOJU(HUKAIMEH OEIKOB.

BJIA/1€Th:
- CHeMaIbHON TEPMHUHOJIOTHEH B 001acTH OCIKOBOM HHKEHEPHH;

- MCTOAaMH 06pa6OTKI/I, dHaJIu3a U CucreMaTru3aluuu Hay‘IHO'TeXHquCKOﬁ I/IH(l)OpMaI_[I/II/I.

Tembl u pa3aennl Kypca:
1. MeToabl OYMCTKY M aHAIM3a OEJIKOB.

Metoapl TOMOTeHH3aMK OMOIOrHYeckux MartepuanoB. Llentpudyrupoanue. OCHOBBI TEOPUH
CeMMEHTAIIUH. JuddepenunanpHoe neHTpudyrupoBaHue. 30HaAJIbHO-CKOPOCTHOE
neHTpudyrupopanre. PaBHOBecHOE (M30NMUKHHUYECKOE) MEeHTpUyrupoBanue. Paznenenue
ocaxneHneM. M3037eKTpuyecKkoe OCaXICHUE, BBICAIMBAHUE, OCAKICHHE OpPTaHWYECKHIMHU
pactBoputersiMu. [lunanu3 u yapTpaduibTpanus. XpomarorpaguuecKkue METOABl pa3ieieHHS
BemecTB. OOmiee mpexacraBienne o xpomartorpaduu. OCHOBHBIC MOHATHUS W OCHOBBI TEOPUHU
xpomarorpaduu. YnepxkuBanue. Paspemenue. IloHsATHE © TEOpPETHYECKOH  Tapelnke.
Knaccudukanus xpomatorpaduaeckux Mero10B. OcoOeHHOCTH pa3iencHus 6eakoB. MaTepuaibl
MaTpHI] COPOCHTOB 1 0OMEHHUKOB. MeToabl Xpomarorpadun. AacopOIroHHas XxpoMarorpadus.
PacnpenenurensHas xpomatorpadus. OOpamenHo-gazoBas xpomartorpadus. MonooOMenHas
xpomarorpadus.  'emp-mpoHukaromass — xpomatorpadus. AddunHas  xpomarorpadus.
O6opynoBanue mns xpomarorpaduu. OcoOEHHOCTH TMpenapaTMBHON W aHAJIUTHYECKON
xpomaTtorpaduu. ODIEKTPOMUTPALMOHHBIE METOIbl pa3ieNeHus BemecTB. Kiaccudukanus
AIEKTPOMUTPAIIMOHHBIX METOJIOB pa3zefieHusl. DIeKkTpodope3 B arapo3HoM reje. DiekTpodopes
B IoJIMaKkpuiaMuiHoM resne. CtannoHapHblii asekTpodopes. M3oanexktpudeckoe GoKycUpoBaHUE.
N3otaxodopes. Kanmuuspaslid snekrpodopes. Dnekrpodopes 6enkoB. DaekTpodopeTndeckne
cBoiictBa OenkoB. Jluck-anekropodopes. Paznenenne OenkoB ¢ wucnombzoBanuem Na-/IC.
Onpenenenne MOJIEKYJISIPHOI Macchl OEIKOB ¢ MCIIOJIb30BaHUEM neKkTpodopesa. OOHapyxeHue
O6enxoB Ha anekrpodoperpammax. OxpamuBanue. OOHapykeHHEe 1O (epMEHTaTUBHOU
aKTUBHOCTH. BecTepH-0A0TTHHT. DiIeKTpodope3 HyKIEHHOBBIX KUCIOT. DIEKTPOPOopeTHuyecKue
CBOWCTBAa HYKJICMHOBBIX KHCJIOT. OIeKTpodope3 HYKICHMHOBBIX KHCIOT B arapo3HoM u
nonuakpuiamMugHoMm rensax. [lymechopes. Dnexkrpodope3 B J€HATYpUPYIOIIMX —YCIOBHSIX.
OOHapy)XeHHE HYKJIIEMHOBBIX KHCIIOT TMocie anekrpodopeza. VCTOYHMKH THTaHUS IS
anekTpodopesa. Cay3epH- U HO3EPH-OJIOTTHHT.

2. OCHOBBI T€HETHYECKOTO KOHCTPYHUPOBAHMUA.

KonctpynpoBanue OuOIMOTEK IeHOB. BekTophl 1711 KIOHUPOBaHMS TE€HOB. AMIUIM(UKALUSA
¢parmentoB JIHK c¢ ucnonb3oBanueM nenHoil nomumepasHoi peakuuu (I1LIP). Onpenenenue
HykJeotuHod mnocnegoBarenbHoct JIHK. HampaBneHHblii MyTareHes3 MocienoBaTeIbHOCTH
JHK. IlpuHumnsl ckpuHUHTra OMOIMOTEK TeHOB. Perynsuus akTUBHOCTH TreHOB. Perymsnus
AKTMBHOCTM T€HOB Ha YPOBHE TpaHCKpUNIuu. (DyHKIMOHMPOBAHME JAKTO3HOI'O OIEPOHA.
Perymsimus TpaHCKpUIIIMY T€HOB HAa yPOBHE TpaHCIAIMUA. OYHKIIMOHUPOBAHHUE TPUNTO(GAHOBOTO
orepoHa. BekTopsl 17151 SKCIIpeccuu 4y>KepoJHbIX reHoB. VX cTpyKTypa u ncnonb3oBanue. Beioop
IIPOMOTOPOB I  DKCIIPECCUOHHBIX BEKTOPOB. MHuImanus TpaHCIAIMM Yy TPOKAPHOT.
Koncrpynposanne RBS mnpu co3nanum BEKTOPOB 3KCHPECCHOHHBIX BeKTOpoB. CompsikeHue



IPOLIECCOB TPAHCKPHIIIMH W TPAHCIALMH Yy mpokapuor. CTpykTypa TeHOB 3ykapuoT. Mx
MOIUGBHUKALMS [T SKCIIPECCUU B KIIETKaX MPOKApHOT. MexaHu3Mbl cekperun 0esnkoB. CTpoeHue
U (QYHKUUU CUTHAJIBHBIX MEenTU0B. OCHOBHBIC 3Tanbl KOHCTPYHPOBAHHS T'€HHO-HHKEHEPHBIX
IOPOAYLEHTOB. MUKpPOOPraHU3MBI, HCIOJb3yeMbIe [UIS  CO3JaHUS T'CHHO-HMHKCHEPHBIX
npoayuentoB. Ilocrrpancnsaunonneie Moaupukanuu OenkoB. [Ipu4MHBI HEUJAEHTHYHOCTH
OPUPOIHBIX OEJNKOB W WX TeHHO-MHXXCHEPHBIX aHAIOroB. Jlerpamanusi 4yXepOAHBIX U
AHOMAJIbHBIX OEITKOB MUKPOOHBIMH KileTKaMu. CTaOMIBHOCTD UyKEPOIHBIX OEITKOB B MUKPOOHBIX
KJIETKaX.

3. OCHOBBI MOJICKYJISIPHON OMOJIOTHH.

Crpyktypa HykienHOBBIX KucnoT. Ilepuunas crpykrypa HK. Crpykrypa pubo- u
ne3okcupudonykineotuio. Crnupansnas crpykrypa JJHK. Yorcon-Kpukosckue mapsl. B-popma
JHK. AunbrepHaruBHble ¢opMmbl nBoitHoN cnupamu JHK. A-dbopma, Z-popma, npyrue
anprepHatuBHble ¢opmbl HK. Ilapsr XyrctuHa u apyrue BO3MOXHOCTH B3aUMOJICHCTBUS
HyKJIeMHOBBIX ocHOBaHui. Konbresas u muneitHas [JHK. Cynepcnupanuzamnus JJHK. YnakoBka
JIHK B xpomocomax. PHK. Tunsl PHK u ux pacnpocrpanénnocts. Ctpykrypa PHK.

Permukarus JIHK. O6mras cxema perumkarnuu JJHK. JIHK-monmumepassl. Tuner JIHK-nmonmmmepas,
aktuBHOCTH JIHK-nonumepas, nannmanus cunreza JHK, JJTHK-nonumepassl npo- u 3ykapuor.
JAHK-nura3zel. PackpyunBanue npoitnou cnupanu JJHK npu pernkanuu. JIHK-renukasel, benku,
JNEeCTaOUIN3UPYIOLIUE CHUpaib. Tormonornyeckue MmpoOieMbl PacKpPyUUMBAHUS W PEIUIMKALUN
JHK. JHK-tonouszomepasbl: TononzoMepassl Tumna I, Tonornomepassl Tumna II, rupaza. Touku
Havyaya perumkanuu. Maunuanus oOpasoBanus HoBbIX menei JIHK. Permmukamms JITHK —
YCOBEPILIEHCTBOBaHHAasi MoJieib. Perummkanus mno Tumy Katsaierocs kosbna. [loodepengnas
pemnkanus uenei. Tepmunanua perummkanuu. TepmuHanusa u pacxoxaeHue/JHK B kosbiieBbx
resomax. TepmunHanus u 3aBepuieHue perumkauuu JuHeWHslx JHK. Tenomepnas [HK u
TeIoMepasa.

Permukamuss PHK. Pemnmukanms PHK ¢ obpazoBanmem JIHK. Peruukammss reHOMOB
perpoBupycoB. OOpaTHast TpaHckpunTasza. Permmkanus Hekotopsix JJHK-conepxxamniux Bupycos
C MCIoNIb30BaHneM oOpaTHo TpaHckpuniuu. Pernmukanus PHK ¢ o6pa3oBannem PHK.

Tpanckpunuusa. Cuntes PHK na JIHK-marpune. JIHK-3aBucumble PHK-nommmepassi.
Nuannmanus tpanckpuniuu. TepMmuHaius Tpanckpunuuu u otaenenue neneid PHK. [poueccunr
PHK y npokapuort. I'pynnsl renos, kogupyromux pPHK u TPHK. Paspesanne pPHK-TPHK-
koTpaHckpunToB. O6pa3oBanue 3penbix TPHK u3 Oonee kpynHbIX TPaHCKPUIITOB.

Tpancnsanus. I'enerndeckuil koj. OcHoBHble ocoOeHHOCTH cTpykTyphl TPHK. Amunoarmn-
TPHK-cunrerassl. Ctpoenue pudocom. Tpancisanus MPHK y npokapuot. YciaoBus nHULIMAIMN
TPaHCIALUU. DJIOHT ALK NOJUNENTUAHOM nenu. TepMuHanys 3710HralMy NOJUIENTHIHOMN LIETIH.
Tpancnsamus MPHK y sykapuor. OcoGble Moaudpukanmu MPHK sykapuor. Wuunuanums
TPAHCIIALMU Ha 5'-K3MUPOBAHHBIX KOHLIAX MAJIbIMM PUOOCOMHBIMHU CyOUacTHLIaMU. DIIOHTAlMs U
TEPMUHALUA [TOJIUIEITUIHON LEIH.

4. CTpykTypHO-(DyHKIIMOHAIbHAS OpraHU3aIus OETKOBBIX MOJIEKYIL.

CtpykTypHasi opranu3aiius OeiKoB. YPOBHH CTPYKTYPHOM OpTaHu3aiu 0€IKOB. AMUHOKHUCIOTHI
Kak Omnoku OenkoBoil CTpykTypel. CTpykTypa mnentugHoi cBsizu. Kapra Pamauanapana.
Bropuunsie cTpykTypbl B 6enkax. MoTuBEI B Oenkax. TpeTudHbie CTPYKTYphI B Oenkax. JloMeHbl
B Oenkax. CTpyKTypHO-(QYHKIIMOHAJIbHAS OpraHu3anus OEJIKOBBIX MOJIEKYJI. MexXxaHu3Mbl



donnuara OenkoBbIXx MoJekys. lllamepoH-3aBUCHUMBIN U Mpo-3aBUCUMBIA (GoaauHT. CrocoOb!
cTabunn3anuu OenKoBbIX MOJIEKyI. Jlerpamanus O6eiaKoB.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

buosornyeckne MakKpomMoJieKyJabl U UX (PYHKIIHU

Heab AMCHUNIMHBI:

- cdopmHpoBaTh OOIIME MPEICTABICHHUS O YeNOBEKE KaK O YacTU MPHUPOJbI, O €IWHCTBE U
CaMOLIEHHOCTH BCEr0 UBOTO M HEBO3MO)XHOCTH BbDKHMBAHMSI YEJIOBEUECTBA 0€3 COXpaHEHUS
Oounocdepsl, a Takke 00yYUTh TPAMOTHOMY BOCHPHUATHIO MPAKTUYECKUX MPOOIJIEM, CBSI3aHHBIX C
Ouosorueii, B TOM Unciie — 3J0pOBbs UEI0BEKa, OXPaHbl IPUPOIbI, IPEOI0JIEHUS SKOJIOTHUYECKOTIO
KpHU3HCA, IPUBUTH HABBIKU 3KOJOTUYECKON KYJIbTYpBHI.

3agauyd AUCHUILINHBI:

- M3y4uTh (YHIAMEHTAIbHBIE CBOWCTBA >KMBBIX CHUCTEM (CaMOOOHOBJICHHE, CaMOpPETYIILuS,
CaMOBOCIIPOM3BOJCTBO) M aTpHOyTHI KU3HH: OOMEH BEUIECTB M SHEPIHH, Pa3IPaKHUMOCTb,
rOMEO0CTa3, pa3MHOKEHHE, HACIIEICTBEHHOCTh U U3MEHUYUBOCTD;

- 03HAKOMUTHCS C YPOBHSIMU OpPTaHH3aLUK KUBOTO U MPOsIBICHUEM (DyHIaMEHTaIbHBIX CBOHCTB
KMBOTO Ha OCHOBHBIX 3BOJIIOIMOHHO-OOYCJIOBJIEHHBIX YPOBHSX OpraHHM3alUH: MOJIEKYJSPHO-
TeHETUYECKOM, KJIETOUYHOM, OHTOT€HETHYECKOM, HOMYJSUOHHO-BUIOBOM,
OuoreoreHosornyecKkom, ouochepHoM. M3yunts cTpoeHHe U MPUHIUIBI (PYHKIHOHUPOBAHUS
CTPYKTYPHBIX KOMIIOHEHTOB JJIEMEHTApHOW EIWHUIIBI JKUBOTO — KIeTKH. O3HaKOMHUTBCS C
OCHOBHBIMH METa0O0JIMIECKUMH TPOLIECCAMU, TIPOTEKAIONINMH B KIIETKE;

- OBHAKOMUTLCA C BUAAMU PA3MHOKCHHA B JKHMBBIX CUCTCMaAXx. HSY‘{I/ITB 0COOEHHOCTH II0JIOBOT'O
Pa3MHOKCHN, (I)OpMHpOBaHI/Ie IMMOJIOBBIX KIJIETOK, OINIOAOTBOPCHHE, BUIAOB U ocoOeHHOCTEH
WHAUBUAYAJIIBHOT'O PAa3BUTUA;

- U3YYUTh MOJIEKYJISIPHBIH YpOBEHb OpraHM3alliU KUBOTO: CTPYKTYPY M (DYHKIMM TJIaBHBIX
OouornonuMepoB (O€nIKH, JKUPBI, YIJIEBOABI, HYKIEOTHU[bI). O3HAKOMHUTCS C MOJIEKYJISPHBIM
MEXaHU3MOM HAaCJIECTBEHHOCTH M W3MEHUYMBOCTH JKUBBIX OpPraHU3MoOB. M3yunTh OCHOBBI
IJIACTUYECKOT0 M IHEPreTUUecKoro oOMeHa. M3yunTh OCHOBHbIE T€HETUUECKNE 3aKOHBI: 3aKOHbI
Menpens, HEMEHIENEBCKOE paclleNIeHue, TeHeTHKa 110J1a. YMETh CBSA3aTh 3aKOHBI T€HETHKH C
XPOMOCOMHOM Teopuel U ¢ MOJIEKYIISIPHBIMH OCHOBaMH HACJIE/ICTBEHHOCTH;

- O3HAaKOMHUTHCS C 3aKOHOMEPHOCTSAMU M MEXAHU3MaMH >KU3HEICATEIbHOCTH YEIIOBEKAa Ha
HBOJIOIMOHHO  OOYCJOBJIEHHBIX  YPOBHAX €ro  OpraHu3auuu. M3y4uTh  NOPUHIUIBI
(YHKIMOHUPOBAHUS pa3IMYHBIX CHCTEM OpraHu3Ma 4YeJOBEKa: OIOpPHO-IBUTATEIbHOM,
KPOBEHOCHOM, bIXAaTEJIbHOM, MUIIEBAPUTEIILHON, SHAOKPUHHON, HEPBHON. M3ydnTh NMPUHLIUIIBI
perysiuu GyHKIHMA opraHu3ma.

IlepeyeHb MuIaHUPYEMBbIX Pe3yJIbTATOB 00YUYEHHUS 10 JUCHHUILIMHE (MOAYJII0)



B pesynbpTaTe 0CBOCHHS TUCIUIUIMHBI 00YYarOIIHECs JOKHBI

3HATh:

- OCHOBHBLIE 3aKOHBI OMOJIOTHH U OOIIEH DKOJIOTHH;

- CYIIHOCTb JKU3HH, YPOBHH U MIPUHIIUITE OMOJIOTHYECKON OpraHu3allnu;

- IJIaBHEHIINE INOHATHA, 3aKOHOMCPHOCTHU U 3aKOHBI, KaCarOIUECA CTPOCHUA, )KU3HU U Pa3BUTHUA
PaCTUTECIBbHOI0, )KUBOTHOI'O U YEJIOBECUYCCKOI'0O OPraHu3MoOB, pa3BUTHUA JKUBOM IIPUPOIEI;

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

- OCHOBBI JKOJIOTMH (dKOJOrHs ocoOel, Momyssuidi, cooOmecTB, y4deHue o Ouocdepe,
B3aUMO/ICHCTBHE PUPOIBI U 00IIECTBA, SKOJIOTHYECKHUE TIPOOIEMbI 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;

- CTpOCHUE OMOIOTUYECKUX MEMOpaH; MEXaHU3MbI TPAHCIIOPTA BEUIECTB Yepe3 MEMOPaHBI;
- CTpOCHUE ¥ (DYHKIIMH OPTaHEIT KIICTKH;

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

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

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

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

- IOHSTHE O TOMEOCTA3E;

- OCHOBHBIC IIPUHIUITHAJIBHBIC ITOAXOAbI K PETYIANNU JCATCIIbHOCTU KIICTKHU,

- MEXaHU3M O€CIIONIOro pa3MHOXKEHHS; CYIIIHOCTh MUTO34;

- CYIIHOCTb MOJIOBOTO Pa3MHOXKEHUS, TaMETOTeHe3a, Mei03a;

- 9Tallbl THANBUAYAJIbHOT'O Pa3BUTUSA OPraHU3Ma,

- IPOUCXOXKJICHHE CIICIUATN3UPOBAHHBIX YACTEH Tea U3 3apPOIBIIIEBBIX JINCTKOB;

- 3aKOHOMEPHOCTH PETeHEPAINH;

- 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 CCIICKIUH: JOMHUHAHTHOCTbL U PCHCCCUBHOCTL; XPOMOCOMHBLIC
OCHOBBI PACHICIICHUSA U HE3aBUCUMOTI'O ICPECPpaACHPCACIICHUS I'CHOB,; MOJICKYJIAPHBIC MCXaHU3MbI
1 T€HETUYECKUI KOHTPOJIb peKOM6I/IHaHI/II/I; BSaHMO,Z[efICTBHe I'CHOB,

- OCHOBBI '€HETHKH I10J1a; HACJIEACTBEHHOCTh, CLIEIIIEHHAS C ITOJIOM;
- OMOJIOrMYECKHE OCHOBBI HACJIEACTBEHHBIX OOJIE3HEH YeIOBEKA,
- COIlMAJIbHBIE aCIEKTHl OHMOJIOIMHU YeJIOBEKA;

- OCHOBHBIC ITOJIOKCHUA OKOJIOT'MH YCJIOBCKA.

yMeThb:

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

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

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

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

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

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

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

- HOJIb30BATHCA MTOHATUAMU I'OMECOCTAa3a, aAallTaliluil B IPUMCHCHUN K KOHKPCTHBIM KHU3HCHHBIM
CUTYyallusIM,

- ONpCACIIATDb IMYTU PETYIAINU ACATCIIBHOCTU KIICTKU U YIIPABJIATD STOM JACATCIIbHOCTBIO,

- YCTAaHOBUTH NPUHOUIIUATIBHBIC pa3jInuusa MCXKIY MHUTO30M U MEH030M AJI1 TIOHUMaHHuA pPOJIr
9TUX IMTPOLECCCOB B 3BOJIIOILUHA;

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

- CaMOCTOSITEIPHO paboTaTh C JUTEPATYpPOM IO OWOJOTHM, a TakkKe C y4eOHOM, ydeOHO-
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 3aKOHOMCPHOCTH KU3HCACATCIbHOCTH OpraHnu3Ma 4€JI0BCKaA,

- 000011aTh W OCMBICIMBATH JIaHHBIC PA3JIMYHBIX MEAUIIMHCKHUX, (papMalleBTUYECKUX HAYK H
0011e0MOJIOTMYECKUX TMO3HMIMK 11T TOro, 4TOOBI B JajbHEUIEM peIIaTh OHOJIOTHYECKUE
po0JIEMbI METOJJAMHU aHAJTU3a.

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

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

- CIIOCOOHOCTBIO TPOBEIEHUS AKCIEPUMEHTAIBHBIX HCCIEI0BAaHUM, BBIOJHEHUS MPOCKTOB U
3a/laHuil 110 TeMaTHKe pa3padaTbIBa€MON Hay4yHOU NpoOIeMBbl;

- OMOJIOTHYECKON TEPMHHOJIOTHEH;

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

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

buonorndeckne MakpoMOJEKYIbl M HMX XapaKTepUCTUKA. belkH, HyKJIEHMHOBbIE KHCIOTHI,
YIJIEBOABI, UX POJIb B ()YHKIIMOHUPOBAHUH JKUBBIX OPraHU3MOB. AMHUHOKHCIIOTHI KAK MOHOMEPHI
0€IKOB M MENTHUJO0B, UX CTPYKTYpa U XapaKTepHCTUKA, pa3zeieHue Ha rpymnibl. CTepeoXumus
AMUHOKHCIIOT.

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

AMI/IHOKI/ICHOTH, PacCIIOJIOKCHHBIC BHYTPU Oclka WM Ha €ro IOBCPXHOCTHU. ApOMaTI/I‘{eCKI/Ie
AMHUHOKHUCIIOTBI M HX CICKTPAJIbHBIC CBOICTBA. BOI[OpO,Z[HBIe CBA3U MCKAY OTACIIbHBIMU
aMHHOKHCIIOTaMUA. AMMHOKHUCIOTHI Kak OBUTTCPUOHBI, IIOHATHUC pK JJI Kap6OKCI/IJ'IBHLIX,
AMUIHBIX TPYIIII aMUHOKHCIIOT U UX paJJUKaJIOB. Bnusnue MHUKPOOKPYKCHHUA HAa 3HAUCHUC pK
JAUCCOLUMUPYIOIUX TPYIIIT aMUHOKHCIIOT. OHpe,Z[CJ'ICHI/Ie I/I303HCKTpH‘{CCKOI>'I TOYKHU Pa3JINYHBIX
AMHUHOKHUCIIOT. BY(I)CpHBIC pacTBOpPBI HX CBOMCTBAa M HCIOJb30BaHUE Inpu HCCICIOBAHUU
OMOJIOTHYECKUX MaKpOMOJICKYII.

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

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



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

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

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

5. Paznuuust B IpoCTPaHCTBEHHOMN CTPYKTYpPE MENTUIOB U OEJIKOB.

TperruHas W 4YeTBEpTUYHAs CTPYKTypa OenkoB. [loHsTHE HOMEH M cyObenuHHUIA. MeTo.bl,
UCTIOJIb3yeMbIC JUISl YCTAHOBJICHHSI TPETHYHOW CTPYKTYphl OEIKOB (PEHTICHOCTPYKTYPHBIN
aHanu3). CpaBHEHUE TPETUYHOM CTPYKTYpPBI Pa3lNUUYHBIX OenkoB. [leHaTypauus u peHaTyparus
0enkoB. MeTo/pl Mcciie0BaHUSl YETBEPTUUHOM CTPYKTYphl OesikoB. MI3MeHeHHEe CBA3BIBAIOIINX
CBOMCTB O€JIKOB MpPU U3MEHEHUH UX CTPYKTYpPbI (CpaBHEHHE CBOMCTB M CTPYKTYPbl MUOITIOOHHA
Y TEeMOTJI00MHA).

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

DepMeHTHI KaK KaTallu3aTopbl, MX 0COOEHHOCTH 110 CPABHEHUIO C XUMHUECKUMHU KaTallu3aTOPaMU.
Kondopmannonnass MoOMIBHOCTh OENKOB M KaTanu3. AKTHBHBIM IIeHTp (epmeHTa. DHeprus
aKTHBAIlMM XMMHYECKOW peaklry M BIWSHME Karajiu3aTopa Ha 3TOT mapamerp. KuHeruka
Muxasnuca-MeHTeH, ypaBHeHne Muxasnuca, onpeaeneane Km u uncina 060poToB.

7. Knaccudukanust GpepMeHTOB.

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

8. OyHKIMU OEIKOB U ENTHIOB.

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

9. Jlunuel, onpeaeneHue, CTpPyKTypa, G yHKIUH.

Jlunupsl, onpeaeneHue, CTpyKTypa, pyHkuuu. CtpoeHne 6uonornyeckux Memopas. Jlunuanele
MOHOCJIOW, MeMOpaHHbIe OMCIOM, MULEIBI U JUNOcOMbl. CrocoObl MOJMYYEHHUS JHMIIOCOM
Pa3IMYHBIX Pa3MEPOB KaK HAHOYACTHUIL, UX MOIU(PUKAIMS IS TPETOTBPAIIEHUS MeTabO0In3aIuH.
BpamatensHas, narepanbHas auddy3us MeMOpaHHbIX JUNUA0B. Daun-diaon mepexoabl, ux



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

10. OcoGeHHOCTH CTPOCHUSI MEMOPAHHBIX OEJIKOB.

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

byHKIHEH.

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

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

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

Pa3znenenne 6enkoBbIX (pakiuil METOJOM IEHTPUGYTUPOBAHUSA, XapaKTEPUCTHKA MEMOPaHHBIX
dpakuii MeTogaMi MUKPOCKOIIUH, IIyTEeM OMpezesieHnss MEeMOPaHHbIX MapKepoB. XO0JIEeCTEPUH
KaK MapKep Mia3MaTuyeckoil MeMOpaHbl KJIETOK KUBOTHBIX, MEMOPaHHbBIE Pa(Thl UX CTPYKTypa
u pynkuun. CequMeHTalus Kak METOI U3y4eHHUs] MaKpOMOJIeKY1. MeTo/ bl CeAMMEHTAllMOHHOTO
aHanmm3a OEJIKOB M OEJKOBBIX YAaCTHI[ U KOMIUIEKCOB OEJIKOB C YTIJIEBOJaMHU U HYKJICHHOBBIMHU
KHCJIOTaMHU.

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

VYrieBoapl, UX OMNpENEIIEHUE, CTPYKTypa MOHOMEPHBIX caxapoB, cTepeousomepus. Kertossl n
aJIbJI03bl, POCTHIE YIIIEBOJIBI, CofiepKalie 3-7 aToMOB yrieposa, ux ¢GyHkuuu. Lluknndyeckue
bopmbl caxapos, Ux u3omepsl. [IponsBoaHbie MoHOCaxapoB. IloaumepHsie yrieBoabl. CTpyKTypa
KpaxMaia, IIMKOT'€Ha, 11eJUTI0I03bl, XUTHHA. [ THKOPOTEeuHBI M MPOTEOTIINKAHBI.

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

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



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpasaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (PU3HUKA

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

Buoaorus

Heab AMCHUNIMHBI:

- cdopmHpoBaTh OOIIME MPEICTABICHHUS O YeNOBEKE KaK O YacTU MPHUPOJbI, O €IWHCTBE U
CaMOLIEHHOCTH BCEr0 »XMBOTO M HEBO3MOXXHOCTH BBDKMBAHMS 4eJOBEUeCTBa 0€3 COXpaHEHUs
Oounocdepsl, a Takke 00yYUTh TPAMOTHOMY BOCHPHUATHIO MPAKTUYECKUX MPOOIJIEM, CBSI3aHHBIX C
Ouosorueii, B TOM Unciie — 3J0pOBbs UEI0BEKa, OXPaHbl IPUPOIbI, IPEOI0JIEHUS SKOJIOTHUYECKOTIO
KpHU3HCA, IPUBUTH HABBIKU 3KOJOTUYECKON KYJIbTYPBHI.

3agauyd AUCHUILINHBI:

- M3y4uTh (YHIAMEHTAIbHBIE CBOWCTBA >KMBBIX CHUCTEM (CaMOOOHOBJICHHE, CaMOpPETYIILuS,
CaMOBOCIIPOM3BOJCTBO) M aTpHOyTHI KU3HH: OOMEH BEUIECTB M SHEPIHH, Pa3IPaKHUMOCTb,
rOMEO0CTa3, pa3MHOXKEHHE, HACIIEICTBEHHOCTh U U3MEHUYUBOCTD;

- 03HAKOMUTHCS C YPOBHSIMU OpPTaHH3aLUK KUBOTO U MPOsIBICHUEM (DyHIaMEHTaIbHBIX CBOHCTB
KMBOTO Ha OCHOBHBIX 3BOJIIOIMOHHO-OOYCJIOBJIEHHBIX YPOBHSX OpraHHM3alUH: MOJIEKYJSPHO-
TeHETUYECKOM, KJIETOUYHOM, OHTOT€HETHYECKOM, HOMYJSUOHHO-BUIOBOM,
OuoreoreHosornYecKoM, ouochepHoM. M3yunth cTpoeHHE U MPUHUUIBI (PYHKIIMOHUPOBAHUS
CTPYKTYPHBIX KOMIIOHEHTOB JJIEMEHTApHOW EIWHUIIBI JKUBOTO — KIeTKH. O3HaKOMHUTBCS C
OCHOBHBIMH METa0O0JIMIECKUMH TPOLIECCAMU, TIPOTEKAIONINMH B KIIETKE;

- OBHAKOMUTLCA C BUAAMU PA3BMHOKCHHUA B JKHMBBIX CUCTCMaAX. I/ISYLII/ITL 0COOEHHOCTH TIOJIOBOT'O
Pa3MHOKCHN, (I)OpMHpOBaHI/Ie IMMOJIOBBIX KIJIETOK, OINIOAOTBOPCHHE, BUIAOB U ocoOeHHOCTEH
WHAUBUAYAJIIBHOT'O PAa3BUTUA;

- U3YYUTh MOJIEKYJISIPHBIH YpOBEHb OpraHM3alliU KUBOTO: CTPYKTYPY M (DYHKIMM TJIaBHBIX
OouornonMepoB (O€nIKH, JKUPBI, YIJIEBOABI, HYKICOTUIbI). O3HAKOMHUTCS C MOJIEKYJISPHBIM
MEXaHU3MOM HAaCJIECTBEHHOCTH M W3MEHUYMBOCTH JKUBBIX OpPraHU3MoOB. M3yunTh OCHOBBI
IJIACTUYECKOT0 M IHEPreTUUecKoro oOMeHa. M3yunTh OCHOBHbIE T€HETUUECKNE 3aKOHBI: 3aKOHbI
Menpens, HEMEHIENEBCKOE pacllelIeHue, TeHeTHKa 110J1a. YMETh CBSI3aTh 3aKOHBI T€HETHKH C
XPOMOCOMHOM Teopuel U ¢ MOJIEKYIISIPHBIMH OCHOBaMH HACJIE/ICTBEHHOCTH;

- O3HAaKOMHUTHCS C 3aKOHOMEPHOCTSAMU M MEXAHU3MaMH >KU3HEICATEIbHOCTH YEIIOBEKAa Ha
HBOJIOIMOHHO  OOYCJOBJIEHHBIX  YPOBHAX €ro  OpraHu3auuu. M3y4uTh  NOPUHIUIBI
(YHKIMOHUPOBAHUS pa3NUYHBIX CHUCTEM OpraHu3Ma 4YeJOBEKa: OIOpPHO-IBUTATEIbHOM,
KPOBEHOCHOM, bIXAaTEJIbHOM, MUIIEBAPUTEIILHON, SHAOKPUHHON, HEPBHON. M3ydnTh NMPUHLIUIIBI
perysiuu GyHKIHMA opraHu3ma.

IlepeyeHb MuIaHUPYEMBbIX Pe3yJIbTATOB 00YUYEHHUS 10 JUCHHUILIMHE (MOAYJII0)



B pesynbpTaTe 0CBOCHHS TUCIMIUIMHBI 00YJYarOIIHECs JOKHBI

3HATh:

- OCHOBHBIE 3aKOHBI OMOJIOTHH U OOIIEH KOJIOTHH;

- CYIIHOCTb JKU3HH, YPOBHH U MIPUHIIUITE OMOJIOTHYECKON OpraHu3allnu;

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

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

- OCHOBBI JKOJIOTMH (dKOJOrHs ocoOel, Momyssuidi, cooOmecTB, y4deHue o Ouocdepe,
B3aUMO/ICHCTBHE PUPOIBI U 00IIECTBA, SKOJIOTHYECKHUE TIPOOIEMbI 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;

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

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

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

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

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

- IOHSTHE O TOMEOCTA3E;

- OCHOBHBIC IIPUHIUITMAJIBHBIC ITOAXOAbI K PETYIANNU JCATCIBbHOCTU KIICTKHU,

- MEXaHU3M O€CIIONIOro pa3MHOXKEHHS; CYIIIHOCTh MUTO34;

- CYIIHOCTb MOJIOBOTO Pa3MHOXKEHUS, TaMETOTeHe3a, Mei03a;

- 9Tallbl THANBUAYAJIbHOT'O Pa3BUTUSA OPraHU3Ma,

- IPOUCXOXKJICHHE CIICIUATN3UPOBAHHBIX YACTEH Tea U3 3apPOIBIIIEBBIX JINCTKOB;

- 3aKOHOMEPHOCTH PETeHEPAIINH;

- 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: JOMHUHAHTHOCTb U PECLHCCCUBHOCTL, XPOMOCOMHBIC
OCHOBBI PACHICIICHUSA U HE3aBUCUMOTI'O ICPECPpaACHPCACIICHUS I'CHOB,; MOJICKYJIAPHBIC MCXaHU3MbI
1 T€HETUYECKUI KOHTPOJIb peKOM6I/IHaHI/II/I; BSaHMO,Z[efICTBHe I'CHOB,

- OCHOBBI '€HETHKH I0JIa; HACJIEACTBEHHOCTD, CLIEIICHHAS C ITOJIOM;
- OMOJIOrMYECKHE OCHOBBI HACJIEACTBEHHBIX 00JIE3HEH YeIIOBEKa,
- COIlMAJIbHBIE aCIEKTHl OHMOJIOIMHU YeJIOBEKA;

- OCHOBHBIC ITOJIOKCHUA OKOJIOT'MH YCJIOBCKA.

yMeThb:

- FPAaMOTHO BOCIIPUHHUMATh TEOPETHUUECKUE U IPAKTUUECKUE MTPOOIIEMBI, CBSI3aHHBIE ¢ OMOJIOTHEH
U DKOJOTMEH, B TOM 4YHMCIE — 3J0pOBbS YEJIOBEKAa, OXPAaHbl IPUPOJIBI, INPEOAOICHUS
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;

- HCIIOJIb30BAaThb 3HAHUA CTPOCHUA H q)YHKI_II/Iﬁ 6I/IOMOJ'I6Ky.]'I KIICTKH OJI1 ITIOHHMMAaHHA
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 ONTUMAJIbHOW perynsaunun QyHKIUN KIETKY;

- 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-(YHKIIMOHAIBHBIX 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 JACATCIBHOCTHBIO,

- YCTAaHOBUTH NPUHOUIIUATIBHBIC pa3jInuusa MCXKIY MHUTO30M U MEH030M AJI1 TIOHUMaHHuA pPOJIr
9TUX IMTPOLECCCOB B 3BOJIIOILUHA;

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

- CaMOCTOSITEIPHO paboTaTh C JUTEPATYpOH MO OHMOJOTHHM, a TaKkKe C y4deOHOH, 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 KHU3HCACATCIbHOCTH 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 YKOJIOTUICCKUX MPOOIIEeM;
- 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 HCCIIEIOBAHUM, BBIOJHEHHUS TPOCKTOB U
3a/laHuil 110 TeMaTHKe pa3padaTbIBa€MON Hay4yHOU NpoOIeMBbl;

- OMOJIOTHYECKON TEPMHHOJIOTHEH;

- TIOHMMaHUEM 3aKOHOMEPHOCTEM JKU3HENEATEIbHOCTH OpraHu3Ma 4YeJIOBEKa, CBSI3bIBATh
(GyHKINU OpPraHOB M CHUCTEM OpPraHOB OpraHu3Ma ¢ (U3UOJIOTHYECKUMHU npoleccamy,
IPOTEKAIOIMMU B HUX.

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

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

buoreoneHo3 (3kocucTeMa) Kak SKOJIOrHuecKkas sueiika: onpezeneHue, oomas 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.
OcobenHoctu 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. Ilapa3zutnueckue >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. CynHOCTh )Ku3HU. CBONCTBA )KHUBBIX 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.

BHyTpeHHsA cpela 4esoBeKa: NOHATHE, KOMIIOHEHTHI, cBOMCTBA. [IpuHIMNIBI nogaepKaHus
IIOCTOSIHCTBA BHYTpeHHeW cpezbl. KpoBb, muMda U MexKiIeTouHas KUAKOCTh — KOMIIOHEHTbI
BHYTPEHHEH Cpelbpl OpraHu3Ma 4YeloBeKa. B3auMoCBA3b LUPKYIMPYIOIIMX KUAKOCTEH
BHyTpeHHel cpenbl. I'omeocta3 u  romeokuHe3. bapbepHble (QyHKIMM  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 MMMYHHOH cucTeMbl. 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 MOYEOOpa3oOBaHMs U BbIBEJICHHS MOYH.
[Tpomieccer oOpazoBanust Mouu, ux perymsnusa. OueHka aesTenbHOCTH moudek. OOpa3oBaHue U
BbIICNICHHE N0Ta. DyHKIMOHANIBHAA CHCTEMA MOAJIEPKaHUS OCMOTHYECKOTO JABJICHUS IIJIa3Mbl
kpoBu. CTpoeHHE MOJOBOM CUCTEMBI, IOJIOBOE IOBEJACHHE ueiaoBeka. OHTOreHe3 4YesloBeKa:
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 JIeneHus 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. XyopomaacTbl. 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 CTAPUYCCKOI'0 OPraHu3MoOB, IPCAOIPCACTIAIOMUC TAKTUKY IPUMCHCHUA JICKAPCTB.

10. OcHOBBI reHETUKH YeioBeka. HaciencrseHnbie 3a00JIEBaHMS.

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

11. OCHOBEI TCHETHKH. HacnencTteeHHas H3MEHUYMBOCTb.



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

12. OCHOBBI 3BOJIIOLITUOHHOTO YUEHHUS.

TeOpI/II/I BO3HUKHOBEHHUS XH3HM Ha 3eMiie. bumoxmmmudaeckas TEOpHUA 3BOJIIOLNH. I'nnoTe3sl
IMPOUCXOKACHUA BYKapHOTquCKOﬁ KiaeTkn. I['mmoTe3sl IMPOUCXOXKACHNUSA MHOI'OKJIECTOYHBIX
OpPraHnu3MoB. 3aKOHOMepHOCTI/I B3aNUMOCBA3U OpraHnu3Ma U CpcAbl C MO3HULUKU aﬂeKBaTHOﬁ u
HeaﬂeKBaTHOﬁ p€aKkiru opraHusma.

13. OCHOBBI 3HJOKPUHOJIOTHH.

['ymopanbHasi perynsius mnpoueccoB >kusHeaesrenbHocTu. Knmaccudukanus Ouonoruyecku
aKTUBHBIX BelecTB. ['opMoHanbHas perynsuus gusnonorndeckux ¢pynkuuit. Knaccuduxanus u
MeTaboI13M TOPMOHOB, KJIETOYHBIE U CHCTEMHbIE MEXaHU3MbI UX JeiicTBUs. JKene3bl BHyTpeHHEH
cekpenuu. BHexenezucteie ropMoHOpoAylupytomue kietkd. [loHsTHe o ’kene3ax BHEIIHEH,
BHYTpPEHHEH U CMelIaHHo# cekpeunu. ['opMoHanbHas perynsuus GU3HoIorudeckux (GpyHKIUH.
MexaHu3Mbl AEUCTBUSI U PETYIISLUS BbIIEICHIS TOPMOHOB

14. IIumeBapuTenpHas CUCTEMA.

[IumeBapenue uenoBeka. CTpOEHHE OPraHOB IHUILIEBAPUTEIBHOTO TpakTa. OCHOBBI 3Tallbl
nunieBapeHus. HepBHas v rymopanbHas peryislus MUIIEBapeHUs. Teopuu BO3HUKHOBEHUS
yyBCcTBa Tosiofa. l'onox u HaceliieHne. MoTopHas (QYHKIMS KeyJI0YHO-KUIIEYHOTO TpaKTa
(OKKT). Cexpenusi depmentoB. [IpeoOpasoanue numeBbix BemecTB B KKT. Cekperus u
BCAChIBaHME B MUILEBAPUTEILHOM TpakTe. Perynsaus numeBapenus. @yHKIMOHAIbHAS CHCTEMA
MOJJIEP>KaHUS ONITUMAIBHOTO YPOBHS MUTATEIbHBIX BEIIECTB.

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

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

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

[Torennman neiictus. [IpoBenenne Bo30yKIeHHUS IO HEPBHOMY BOJIOKHY U HEPBHOMY CTBOITY.
OcoOeHHOCTH (PU3MOJIOTUYECKUX CBOWCTB U (PYHKIMOHUPOBAaHUS BO30YIUMBIX KIIETOK.
CunanTuyeckas mepenava Bo30yxaeHus. [IpoBosiiue MEeXKIeTOUHbIe KOHTaKThl. KieTouHble
MexaHu3Mbl TOpMokeHus. [lonnepkanume mnoteHuumana mnokos. Ilpomecc BO3OYXaeHUs.
IToTenuuman neucTBus.

17. Pa3MHOXk€EHHE OPTaHU3MOB.

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



18. Perynsaumst comatndeckux GyHKIIUN yenoBeka. HepBHas perymsius BereTaTuBHBIX (PYHKITHI
YeJI0BEKa.

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

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

Cepaue 4enoBeka: CTPOEHHE, OCHOBBI (DYHKIMOHAIBHON aKTHBHOCTH, PETYJSAIHS pPaOOTHI
CaoticTBa cepaeuHoil MbImbl. Cepaeunsnii UK. MeTosr uccienoanus cepana. [lonstue 06
OKTI'. KpoBeHocHBIE cocynbl 4YenoBeKa: MOP(HOJIOTHYECKHA M (YHKIMOHAIBHBIM MPUHIIMIIBI
KjIaccupukanum, crpoeHne, (yHKuuu. TOHYC KPOBEHOCHBIX COCYJOB: IOHSTHE, HEpBHBIE U
ryMOpaJIbHbIe MEXaHU3MbI perysanuud. OCoOEHHOCTH KPOBOTOKA B pa3HBIX OpraHax 4eloBeKa.
I'emonnHamuka  yemoseka. IIpomeccsl  MUKpouMpKysauuud.  Meroasl  HCClIeNOBaHUsA
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. [lonsTre o romeocraze CTpykTypa U QyHKIUH OEIKOB,
YTJIEBOJOB, )KUPOB, HYKJIEMHOBBIX KHCIIOT.

21. Ctpoenue 1 QyHKIIMOHUPOBAHUE HEPBHOM CHCTEMBI.

Crpoenne HepBHOH cuctembl. HepBHas perymsanus Gu3noIorn4eckux MpoueccoB U (yHKIIHA.
Heiipon kak cTpykrypHas u (QYHKIMOHANbHAs €JMHHWIA HEPBHOW cCUCTeMbl. HeWpoHbl u
rdanbHble  KIeTKu. lleHTpanbHbIE W nepudepuueckuili  OTAENbl HEPBHOW  CHUCTEMBI.
QyHKIHUOHAIBHBIE CUCTEMBI OpraHn3mMa. Meauaropsl M PELENTOpPbl HEPBHOM CHCTEMBI.
Perynsauus comatnueckux (QyHkuui uenoBeka. HepBHas perynsuusi BereTaTMBHBIX (DyHKUMIN
yenoBeka. CTpoeHue 1 NpUHIUIBI pa0OThHl aBTOHOMHOM (BEreTaTUBHOM) HEPBHON CUCTEMBI.

22. Ctpoenue sapa.

Crpykrypa JJHK. Xpomatun. Cunte3 Oenka. [IpuHIun u 3tansl nepegadynd HacjaeICTBEHHOM
uH(pOpMallMU B MOKOJIEHUSIX OpraHu3mMoB. Peanusanus HacneacTseHHol nHopmanuu. CBolicTBa
TFeHETU4ECKOro koja. OCHOBHBIE ATallbl OMOCHHTE3a OeKa.

23. CTpyKTypHbI€ KOMIIOHEHTHI KJIETOK U UX (QYHKLIUH.

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

24. Txanu yenoBeka. DNeKTPOPU3UOIOTUS: TPUPOIA OTEHIMANIA TOKOSI, TOTEHIIMaa JeHCTBUS.

Mopdonoruueckue OCHOBBI KM3HEACATEIBHOCTH ueloBeka. Kiaccudukanus CTpyKTyp
opraHu3ma. YpPOBHU CTPYKTYpPHOW OpraHU3allMKi OopraHu3Mma uenoBeka. CTpOoeHHE U OCHOBHbBIE
GyHKIIMM KIETOK M TKaHed. basucHble (usmonoruueckue mporecchl KieTok. OcoOeHHOCTH
(U3HONIOTHYECKUX CBOMCTB BO30YIUMBIX KIETOK. MEXKKIETOUHbIE KOHTAKThl. TKaHU M OpPTaHBI.
Cexkpenust KJIETOK.

25. ®U3HOJIOTHSA CKEJIETHBIX MBIIIIIIL.

Mellieynble TKaHU. MeXaHH3M MEIIIEYHOI 0 COKpaliCHus. DU3HOIOTNYECKUE OCOOCHHOCTHU
CKCJICTHBIX M TIaAKHWX MBIIIII.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

buodusuka

Heab AMCHUNIMHBI:

- OCBOCHHUE CTYJCHTaMU OCHOB OMO(M3MKHM — HAyKH O HauboJsiee MpOCTHIX U (hyHIaMEHTAIbHBIX
B3aUMO/JICHCTBHSAX, JISKAIIUX B OCHOBE OMOJIOTHUECKUX MPOIIECCOB.

3agauu AMCHUIINHBIL:

- popmupoBaHre 6a30BBIX MOHATHI 00 OCOOCHHOCTSAX CTPOCHUS U YCIOBUSIX (YHKIIMOHUPOBAHUS
OMOIOTMYECKHUX MOJIEKYII;

- 06yquHe CTYACHTOB IPUHOUIIAM IOCTPOCHHUA TCOPECTUUCCKUX MOI[GJ'IGI71 IIpnu H3Yy4YCHUU
MEXaHU3MOB OHOIOTMYECKUX mponeccoB, MU3y4YCHUC IPUHIUIIOB PEryjlannun OMOJOrHYECKUX
MponecCcoOB HA PA3JIMYHOM YPOBHE OpraHU3alluu (MOJ'IGKYJ'IHpHOM, KJICTOYHOM, HOHYJ'IHI_II/IOHHOM);

- O03HAKOMJICHME C COBPEMEHHBIMH O3KCIICPUMEHTAJIbHBIMUA IMOJAXOJaMH M METOJAUKAMHU
Onou3MIeCcKuX MUCCIICAOBAHUN.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- MECTO U POJIb OOLIMX BOIIPOCOB HAYKH B HAYYHBIX UCCIIETOBAHMSIX;

- HOBEUIIINE OTKPBITHS U TOCTHKEHUST OMOJIOTUH, (DU3UKH, XUMUHU, MATEMATHKH;

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

- IPUHLUIBI OPraHU3aMK OMOJIOTHYECKUX CUCTEM U PEryJIsLuU OMOIOTHUYECKUX MPOLIECCOB;

- 3HaTb OCHOBHbBIE (PU3UKO-XMMHUYECKUX OCHOBBI ()YHKIIMOHMPOBAHMS OMOJOTUYECKUX CHCTEM
BCEX YPOBHEH OpraHH3aluu;

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

- BO3MOXKHOCTH U TpaHULBI O€30MacCHOCTU MPUMEHEHHs] pPe3ylbTaToB (yHIaMEeHTaIbHBIX
O61o(pU3NUECKUX UCCIEAOBAHUN B MPUIIOKEHUAX (OMOTEXHOIOTHUSX).

yMeThb:



- 3 pexTuBHO HCMONB30BaTh Ha MPAKTUKE TEOPETUYECKHE KOMIIOHEHTHl HAYKU: IOHSTHS,
CYXKJICHHUSI, YMO3aKJIIOUEHUSI, 3aKOHBI;

- IPE/ICTaBUTh TAHOPAMy YHUBEPCAIbHBIX METO/I0B U 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHMUS;
- paboTaTh Ha COBPEMEHHOM HKCIIEPUMEHTAIBHOM 000y 1I0BaHUU;

- abCcTparupoBaThCs OT HECYIECTBEHHBIX BIUSHHUNA MPH MOJACIHPOBAHUYU PEANBbHBIX (PU3NYECKUX
CUTyalui;

- INTAaHUPOBATH OIITUMAJIBHOC IIPOBCACHUEC SKCIICPUMEHTA.

BJIA/IETh:
- IUTAaHUPOBAHHEM, TIOCTAHOBKOM U 00pabOTKOM pe3ynbTaToB OMO(YU3UMUECKOr0 SKCIIEPUMEHTA;
- HAy4YHOW KapTUHOW MHpA;

- HaBBIKAMH CaMOCTOSITCJIbHON paOoThl B J1a0OpaTOPUH HA COBPEMEHHOM 3KCIIEPUMEHTAILHOM
000py0BaHUY;

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

TeMbI U pa3jeiibl Kypca:
1. buodusuka GpoToOHONTOTHIECKHUX TPOLIECCOB.

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

OcHoBHble cTanuu (HOTOOMOIOTHYECKOTO TMporecca. MexaHu3Mbl (HOTOOHOIOTHYECKUX U
doroxumuueckux craguil. Kunetrnka ¢gorodHoI0ornueckux mporeccos.

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

CrpykTypHas opraHuzanus ¥  (QYHKIMOHUPOBaHHE (DOTOCMHTETHUYECKUX MeMOpaH.
doTtocuHTeTHUECKAas enMHuIa. J[Ba THMAa NUTMEHTHBIX CHCTEM M JBE CBETOBBIE PEAKIIMH.
Opranuzanus 1 QyHKIIMOHUpOBaHHE (POTOPEaKIMOHHBIX EHTPOB. [Ipo6iemMbl MEpBUYHOTO aKkTa
¢dorocuHTe3a. DNIEKTPOHHO-KOH(OPMAIMOHHBIE B3auMojeHcTBUs. PoTOMH(POPMAIIMOHHBIN
HEPEXO.

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

OcoOeHHOCTH M MEXaHM3Mbl (OTOIHEPreTHYECKHX peakiuil OakTe-puopoJoNCcHuHa U
3pUTENBHOIO MUTMEHTA POAOIICHHA.

OcHoBHbIE TUIIBI (OTOPETYIATOPHBIX PEAKIUI PACTUTEIBHBIX U MUKPOOHBIX OPraHU3MOB:
dboTomopdorenes, pororpomnusm, poroTakcuc, GOTOMHIYIIHUPOBAHHBIN KapoTHHOTEHE3. CIIeKTPHI
neicTBus, npupoaa GoTOpeenTOPHBIX CUCTEM, MEXaHU3MbI IEPBUYHBIX (POTOPEAKIIMA.



duroxpoM — yHuUBepcalbHas (OTOPELENTOpHAas CHCTEeMa peryjsnuu MeTadoau3Ma
pacteHuii. MoJieKkysipHbIe CBOWMCTBA U CIIEKTPaJIbHBIE XapaKTEPUCTHKH (puTOXpoma. MexaHu3m
obOparumoii poTokoHBepcun AByX Gopm ¢utoxpoma. [ToHaTue o GOTOXPOMHBIX MOJIEKYIaX U
¢doToxpoMHOM MexaHH3Me (HOTOAKTUBAIIMU (DEPMEHTOB.

DoTOXMMHUYECKUE peakluu B Oelkax, JMNuAaxX W HyKIeuHoBbIX kucinotax. JIHK kak
OCHOBHAasi BHYTPUKJIETOYHAs MHIIEHb MpPH JIETAJIBHOM U  MYTareHHOM JeWCTBUU
ynbTpaduoneToBoro cpera. POTOCEHCMOUIU3UPOBAHHBIE U JBYXKBAHTOBBIE PEAKIMH IpU
noBpexxaeann JIHK. Mexanusmel doTonnHamuueckux mporieccoB. 3ammura JJHK HekoTOphiMU
XUMHUYECKUMH COEIMHEHUSIMHU.

Oddexrsr poropenapanuu u dotozammtel. DepMEHTATUBHBIN XapakTep U MOJEKYISAPHBIN
MexaHu3M (ortopeakTuBau. Poib GOTOMHAYIMPOBAHHOTO CHHTE3a OMOJIOTUYECKH aKTUBHBIX
coeMHEeHUH B mpouecce Qoro3amuTel. MexaHu3M (OTOCHHEPTeTHUECKUX PpEeaKIuil Mpu
KOMOWHUPOBAHHOM JICHICTBUU Pa3HBIX JIUTMH BOJIH YJIBTPa(HOIETOBOTO CBETA.

2. MonexkynsapHas Ouodusuka.
Makpomorekyiia Kak OCHOBa opraHu3anuu OUocTpykTyp. IIpocTtpancTBEeHHas KOHPUTypanus
6uononaumepoB. CTaTuCTHUECKUI XapakTep KoHGOopMaluu OUOIOIUMEPOB.

YcinoBust cTabUIbHOCTH KOHGUTypanuu MakpoMmoiiekyn. dazoBeie mepexoxabl. [lepexoss
r1o0yna-kiryook. KoornepaTuBHbIe CBOWCTBa MAaKPOMOJIEKYII. THITBI OOBEMHBIX B3aUMOICHCTBHI
B OeNKOBBIX  MakKpoMmoJyieKynax. Bomopomueie  cBs3u:  cuibl  Ban-mep-Baanbca;
AIIEKTPOCTATUYECKUE B3aWMOJACWUCTBUSA; IIOBOPOTHAsi M30MEpUsS W DHEPIrUsl BHYTPEHHETO
BpaieHus. Pacder oOmieit koHpopmamnmu SHepruu OHOTIOIUMEDPOB.

CDaKTopBI CTa6I/IJ'II/I38HI/II/I MaKpOMOJICKYIJI, HAAMOJICKYJIAPHBIX CTPYKTYP U 6I/IOMeM6paH.

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

Oco0eHHOCTH TPOCTPAHCTBEHHOM OpraHu3alMy OEKOB M HYKJICHMHOBBIX KHCIOT. Mozenu
GUOPHIUISIPHBIX U TI00YIISIpHBIX OenkoB, KonnuecTBeHHas CTpyKTypHasi Teopusi Oenka.

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

Jlunamuueckass CTpPYKTypa OJUIONENTHIOB M TJIOOYISPHBIX O€NKOB; KOH(GOpMallMOHHAS
MNOJBUKHOCTb. MeTopl M3y4yeHUs KOH(GOPMAIMOHHOM MOJBMYKHOCTU: H30TOMHBIA OOMEH,
moMuHeciieHTHble Meronabl, OIIP, ramma-pe3sonancHas cnektpockonus, AMP Bbicokoro
paspelieHus, HUMIyJbCcHble MeTonbl AMP, MeTonel MOJEKyNIsApHOW IUHAMHUKU. ABTO- H
KPOCCKOPPEISAILMOHHBIE (DYHKIIMM TOPCHOHHBIX YIJIOB M MEXAaTOMHBIX paccTosHui. Kaptsl
yYpOBHEN CBOOOHOMN HEPTUU MENTH/IOB.

PesynbpraThl HccnenoBaHus KOH(POPMAMOHHOW NMOABMXXKHOCTU. OrpanndenHas nudgysus.
Tunsl nBrxkeHus B Oenkax. Mepapxust amMIuidTyq M BpeMeH pejlakcallid KOH(OPMalMOHHBIX
nBrkeHui. CBsI3b  XapaKTEpUCTHUK KOHPOPMAIIMOHHOM MOJBMXKHOCTH O€IKOB €  MX
(GyHKIIMOHAJIBHBIMU CBOMCTBaMU. /IlnHAMUKa 3J€KTPOHHO-KOH(POPMAIIMOHHBIX 1epexooB. Poib
BO/Abl B AMHAMHKE OenkoB. Poiib KOH(QOpPMAIMOHHON MOJBMXKHOCTH B (DYHKIHOHHUPOBAHUU
(epMEeHTOB U TPAHCHIOPTHBIX OEJIKOB.



ONeKTpoHHbIE YpOBHU B Ouononumepax. OCHOBHBIE THIIBI MOJIEKYJIIPHBIX OpOuTaneil u
AIIEKTPOHHBIX COCTOSIHUI, T-3JIEKTPOHBI, dHEprus naenokanuzamuud. Cxema SI6moHCKOTrO s
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 ¥ TUTIOXPOMHOTO 3((hEKTOB.

Bo30yxkIeHHbIE COCTOSIHMS ¥ TpaHC(OpMalus SHEpruu B OHOCTpyKTypax. IlepeHoc
AJNIEKTpOHA B OWOCTpykTypax. PasnmuuHbie Qu3MYeckue MOJIENH IepeHoca JIIEKTPOHA.
TynHenbHbIN D PEKT.

TyHHenmupoBaHHE C Yy4YaCTHEM BHPTYAJIbHBIX YPOBHEH. OIEKTPOHHO-KOH(POPMAIMOHHbIE
B3aMMO/ICHCTBHSA U PeIaKCAIIMOHHBIC TIPOLIECCH B OMOCTPYKTYypax.

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

3. PapnanmonHast 6uogusuka.

Obmas ¢Qusnueckas XapaKTepUCTHKA HOHU3HUPYIOIIUX U HEHOHU3HPYIOIIUX H3ITyUYEHUH.
W3nyyeHnss Kak HHCTPYMEHT MCCIEJOBAaHUN CTPYKTYpbl M CBOMCTB MoOjekyl. ['amma- u
PEHTI€HOBCKUE  JIy4d. PEHTreHOCTPYKTpHBIA  aHaiu3, JiydeBas  YJIbTPAMUKPOMETPUS,
paaralMOHHO-XUMHUYECKUE METOIb. Y IbTpapHrOIETOBOE U BUIUMOE H3TydeHHsl. CIEeKTPOCKOMuUs
B Y® wu BumuMoi oOnactu. JlazepHas CHEKTPOCKOMHS, WCCICIOBAHUS 3JICKTPOHHO-
BpalllaTeIbHbBIX CIIEKTPOB, (POTOXMMHUYECKHE METOIbI HccleoBanus. MuppakpacHoe U3nydeHue,
uHppakpacHas crekrtpockonus. Pammouactorer: CBY, YBY, BU HY. MukpoBomaHOBas
criektpockonus, crnekrpockonus OIIP, SAMP, nusnextpuueckass CHEKTPOCKOMUS, METObI
AIEKTPOIPOBOJHOCTH.

Hcnons3oBaHue Ppa3JInYHbIX BUOOB I/IBJ'Iy‘leHI/Iﬁ B MCIUIIUHE, TCXHUKE N CCIIbCKOM XO3SICTBE.

Crienudurixa nepBUUHBIX ((PU3NYECKUX) MEXAHU3MOB JICHCTBUS PA3IMYHbBIX BUAOB U3ITy4EHHI
Ha Mousiekynbl. Ilormomenue um pasmeH sHepruu. KoneuHslit Ouonormueckuil sddexr npu
JNEHCTBUM MOHM3MPYIOIIMX W HEHOHM3UPYIOUIMX M3IY4eHHH Ha OUOJIOrMueckue OOBEKThl U
CUCTEMBI.

[TepBruHbIe 1 HaYaJIbHbIE OMOJIOTUYECKHE TIPOLECCHI TOTTIONIEHUS SHEPTUH HOHU3UPYIOIIUX
U3IydyeHUul. MeXaHu3Mbl TOIVIOIIEHHUS PEHTTEHOBCKUX M TaMMa-u3JIydeHUulH, HEUTPOHOB,
3apsOKEHHBIX YacTUL. OKCHO3UIMOHHBIE M IMOIJIOLIEHHBIE J03bl U3Iy4YeHWil. EnuHuiel
AKTUBHOCTH PaJIMOHYKIIEOTHI0B. EMMHUIIBI 103 HOHU3UPYIOIIMX U3IydeHU. PaKTOp N3MEHEHUS
710361 00JTy4eHHsl. 3aBUCHUMOCTb OTHOCHTEIBbHOM OMOJI0rHuecKon 3(PeKTUBHOCTH OT JIMHEHHBIX
NOTEPb SHEPTUU U3NydeHUl. IHIMBHyanbHbIE U CTallMOHAPHBIE TO3UMETPHI.

[Tonsitust "manbie" u "Oosbmme" 10361 paguanuu. CTOXacTHYECKHE M CTaTHUCTUYECKUE
3¢ dEeKThI.

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



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

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

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

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

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

4. Teopernueckasi Onopu3uKa.

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

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

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

CrrocoOBI MATEMATHYECKOT0 OIUCAHUS IMPOCTPAHCTBECHHO HCOAHOPOAHBIX CUCTEM.

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

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

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



[IpeacraBnenuss O 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  peakmuil.  YCIOBHUS  peaTu3ariu
CTallMOHAPHOCTU. YpaBHeHHe Muxasnuca-MeHnrteH. Bnusnue MoaudukaTopoB Ha KHUHETHUKY
(bepMEHTAaTUBHBIX PEAKIIHIA.

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

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

N3menenne  sHTponmuMM B OTKpBITBIX  cucreMax.  Iloctymar  IlpuroxuHa.
TepMoaMHaMHUYECKUE YCIOBHSI OCYILIECTBICHHUS CTAllMOHAPHOIO cOCTOsHUA. CBs3b MEXIy
BEJIMYMHAMU XUMHYECKOT0 CPOACTBA M CKOPOCTIMU 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-PHEPTETUUECKUX TpoIeccoB B Ouocucremax. HenuneitHas
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.

Bnusinue temmepaTypbl Ha CKOPOCTh PEaKIfii B OMOJOTHYECKHX CHCTeMaX. B3auMocBsIi3b
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 JAUHAMHKHU YUCJICHHOCTHU IOIMYJIALUHA.

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



HelictBue ontuyeckoro wuznydeHus. DorocuHte3 B Mope. [IpuyumHBl JTUMUTHUPOBAHUS
nepBUYHON mnpoaykuuu. PortomHrubupoBanume u Qoronectpykuus. Dotoperymsuus pocra
pactenusa. OnTHYeCKHe CBOMCTBA JIMCTHEB BHICIINX PACTEHUM U CIIEKTPAJIbHBIE METO/BI OLEHKU
(YHKIMOHAIBHOTO COCTOSHUS (POTOCHHTETUYECKOTO arnapara.

Heiicteue Y®-usnydenus. MonekynsgpHble MexaHu3mbl  (oronopexaenus JHK mnpu
JnercTBud Y@ u3iydeHus 3K0J0ruueckoro auana3zona. Knerounsie cuctemsl penapaunun JJHK.
®dotonoBpexacHue U (OTOPEAKTHBAIUMS MHUKPOOPraHU3MoB. KoMOMHUpOBaHHOE JCHCTBUE
W3JIYYCHHUS Pa3HbIX IJIMH BOJH Ha KIeTKy. DepMeHTaTUBHAs peakTUBalUs. MOJEKyJIsSpHbIE
MEXaHU3MBbI JIeHCTBUS (POTOTHAZHI.

OkucnutenbHbll  cTpecc. MONEeKyNIsipHbIE  MEXaHU3Mbl  MOBPEXKAAIONIETO  JACUCTBUS
kucinopona. Ilyrm cBeToBOM M TEMHOBOM aKTMBAUMHU MOJIEKYJSIPHOTO  KHCJIOpOAA.
depMeHTAaTUBHBIE U HEpEepMEHTATUBHBIE peakiuu. Poib cBOOOIHO-palMKaIbHBIX PEaKIHid U
CUHIVIETHOTO KHCIOpoAa. MeTonbl M3y4eHUs: OKHMCIMTEIBHBIX ACCTPYKTHBHBIX IIPOLIECCOB B
OMOJIOTUYECKUX CUCTEMaX. [Tpupoansie  ¢oToceHCHOMTHM3aTOPEl  (HOTOAECTPYKTUBHBIX
nporeccoB. [ToBpexxaeHust pacTeHU MpU ACUCTBUH T'epOMLIUIOB, 3arpsi3HUTENCH aTMOCQEpHI,
TOKCHYECKUX BEIIECTB, 3a00JI€BaHUIX. @arouuTo3 M CBEPXYYBCTBUTEIBHOCTh B CBA3U C
MMMYHHUTETOM >KMBOTHBIX M pACTUTEIbHBIX OpraHu3moB. CTapeHHe pacTeHUH, IPOIYKTbI
Jlerpajaliy JUIUI0B U IMTMEHTOB.

MosekyssipHbIe MEXaHU3MbI aJalTallid )KUBBIX OPraHU3MOB K AKCTpEMalIbHBIM (hakTopam
BHEIIIHEH cpeibl (TeMIiepaTrypam, OCBEIICHHUIO, 3aCOJICHHIO, JICHCTBHIO KCEHOOMOTHUKOB, THTIOKCUU
Y TUTIICPOKCHH ).

Ouenka cocrtosHud cpeabl ooOurtanud. [lpenenbHO  JONyCTUMBIE  KOHLEHTpAUUU U
OouorectupoBanue. Mertojonorus OuorectupoBanus. JlucraHuuonnsle MeTo bl IlpakTueckoe
UCII0JIb30BaHNE OMOTECTUPOBAHUS JIJIsl OLIEHKU KayecTBa CPebl.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

Buoxumus

Heab AMCHUNIMHBI:

- OOy4YHTHh CTYICHTOB OCHOBAM CTAaTUYECKOM ¥ JUHAMUYECKOW OHOXWMHH, IaTh WM
IPEeCTaBICHUE O MEXaHU3MaX PETYISIIUNA MeTa0oIM3Ma.

3agauu AMCHUIINHBIL:

- (¢opMupoBaHuE OOIIMX MPEICTABIEHUN O CTPYKTYpPE OCHOBHBIX OMOJIOTMYECKHUX MHUKpPO- U
MaKpOMOJIEKYJI (AMUHOKHUCIIOT, MOHOHYKJIEOTUIOB, JIMIIHUJIOB, YTJIEBOIOB O€IKOB U HYKJIEHHOBBIX
KHCJIOT), @ TaKXKe 0 PYHKIUAX ITUX COCTUHEHUN;

- IpHOOpETEeHNE 3HAaHUN 0 MEXaHU3MaX PEryJsluu MeTabOoINYECKUX MPOILIECCOB;

- TIOJIy9CHHUE TIPEJICTABICHUI 00 OCHOBHBIX METOIaX OMOXUMHUYECKIX HUCCIICIOBAHMIA,

- IpuoOpeTeHne 3HaHui 00 OcHOBaX (hepPMEHTATUBHOTO KaTalu3a;

- hhopMUpOBaHKE MPEACTABICHUH O MIPUHIIUIIAX MIEPEIau CUTHAJIOB BHYTPH KJIETKHU H OPTaHU3Ma;

- npuoOpeTeHre Yy4allMMHCS TPEeACTaBICHU 00 OCHOBHBIX O0JIACTSAX TNPUMEHEHHS
OMOXMMHYECKHUX 3HAHUM.

ITepedyenb miIaHMPyeMBbIX Pe3yJIbTATOB 00y4YeHHS MO JUCHHUIINHE (MOAYJIIO)
B pe3ynbrare oCBOCHUS AUCITUTUTMHBI 00YJarONTUeCs JOMKHBI

3HATh:

- IpeaMeT OMOXHMMHUIO M COBPEMEHHbIE KOHIIETIIUU 3TOH HAYKH;

- CTPYKTYpHbIE OCOOEHHOCTH OCHOBHBIX KJIACCOB OHMOJIOTMYECKH BaXXHBIX COCAMHEHUIN
(aMHUHOKHUCIIOTHI, OEJIKH, MOHOHYKJICOTH/IbI, HYKJIICMHOBBIE KHCIIOTHI, YTIEBObI U JTUTUIBI);

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

- OCHOBBI (pepMEHTATHBHOIO KaTallh3a, IpeumyliecTBa (EpMEHTAaTUBHOTO Karaiu3a IIo
CPaBHEHHUIO C XUMHUYECKHM;

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

- OCHOBHBIE CIIOCOOBI 3amacaHus SHCPIUU B OHOJIOTUYECKUX CUCTEMAX;



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

- OCHOBHBIE ITYyTH aHA0O0JIM3Ma: CHHTE3 JIUMHJIOB, YTIIEBOAOB, OCITKOB U HYKJIEHHOBBIX KUCIIOT;
- CBSI3b MEXK/y SHEPIreTHYECKUM OOMEHOM U aHa0OJIM3MOM;
- OCHOBHBIE MPUHIIUIIBI PETYIISIIIUN META00IN3Ma;

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

yMeTb:

- YCTaHaBIMBATh CBSI3b MEXKIY CTPYKTYPOH OHMOJOTMUECKUX COCAMHEHUH, UX (U3NYECKUMU U
XUMHUYECKHUMH CBONCTBAMHU, a TakKe (QYHKIUSIMU;

- HCIIOJIb30BaTh OCHOBHBIC MTPUHLIUIIBI, 00yCIaBIUBAIOMINE YPPEKTUBHOCTh (PYHKIIMOHUPOBAHUS
OMOCTPYKTYp Ui CO3JaHMsI HOBBIX TEXHOJIOTHIA;

- MONB30BATHCI MOAXOAAMU M METONAMU OHOXMUMHHU Ui WCCIENOBAHUS OMOJIOTHYECKUX
00BEKTOB.

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

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

- METOAMYECKMMM TOAXOAAMM, IPUMEHSEMBIMUA JUISl HCCJIECJOBAHMS OCHOBHBIX KJIACCOB
OMOJIOTHYECKUX COEMHEHUH, peryasiuu MeTaOoJudecKkux mnyredl M (yHKIHOHMPOBAHUS
CUTHAJIbHBIX KacKaJl0B.

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

Hctopus pazButus OMOXHMMUH, CBSI3b OMOXUMHUU C SH3UMOJIOTMEN, MOJEKYJISIpHON Ouosorue,
OnonHxkeHepuel, OnOMHPOPMATHKOM, TPOTEOMUKON, MeAUIIMHON. broTexHonoruu.

2. B3auMocBs3b karaboau3mMa 1 aHaboaIu3Ma.

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

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

Ounepreruyeckuii oomeH, poiab AT®. [lpyrue Makposprudyeckue CcoeauHeHus. [imkonus,
cyoctpatHoe dochopunupoBanue. BrimrodeHue riamkoreHa B riaukonu3. Ilento3odocdarHbrit



myHT U ero ¢yHkuu. OKHCIUTENbHOE JeKapOOKCUIMpOBaHME NHpyBaTa. bera-okucieHue
JKUPHBIX KUCHOT. OxucnurensHoe QochopunupoBanue. llens mepeHoca 3IIEKTPOHOB
MUTOXOHJIpUH, OT/AeNIbHbIE KOMIOHEHTHI 1lenu. L{utoxpombl. ConpsikeHne TPOLECCOB OKUCICHUS
U TepeHoca NPOTOHOB uepe3 MeMOpaHy mpu pabote apixatenbHoW nenu. ATd-cunTeTasa,
MeXaHu3M (YHKIHOHUpOBaHUs. TpaHcaMuHUpOBaHUE aMUHOKHUCIOT. Cyap0a TIIF0TaMUHOBOW U
aclaparvHOBOM aMUHOKHMCIOT. [{ukn MoueBUHBI. BXO0XIEHHME aMUHOKHUCIOT B IPOLECC
JHEpPreTHUecKoro oomMena. Pacman mypuHoB U mupuMuIuHOB. OCHOBHBIE MTPOTYKTHI a30TUCTOTO
obmena. [lmactuueckwii oOmeH. Peakumm maTpuyHOro cuHTe3a. Perumikarusi, (epMeHTHI,
oOecnieunBaroImye rnpouecc pemtukannd. Mexannsm Hapamubanus uenu /IHK, nanpasienue
cuntesa. @parmentsl Okazaku. Tpanckpunuus. [IpomMoTop, perynsanus cuHTe3a 06eiika Ha ypoBHE
TpaHCKpuMuuu. [lepBUYHBIE TPAHCKPUNTHI U UX MPOLIECCUHT, AJIbTEPHATUBHBIA CIUIANCHUHT.
OO6patHas Tpanckpurus. JIakTaM-TakTHMHas TAyTOMEPHUSI U €€ POJib B BOSHUKHOBEHU U MYyTallUH.
Myrtarenes, NOHITHE O MPSAMBIX U HETIPAMBIX XUMHUECKUX MyTareHax. @u3ndeckue MyTareHHble
BoznelicTBus. TpaHcmsauus: aktuBanus TpancrnoptHeix PHK, mponecc oOpa3zoBanust menTuaHOM
cBsa3u. CeopauuBanue (donaunar) OenkoB. [locTTpaHcismuonHas MoaWQUKAIKMSI OEIKOB.
®orocunrtes. Peakiun cBeToBoil ¢a3pl: nornomenue cBera nurmMentamu. Gotocucremsr I u 11
Ilenu mepeHoca 3JEKTPOHOB B ATHX (oTocucreMax. DOTOCUCTEMBI MYPHYPHBIX U 3€IEHBIX
Oaxtepuii. Peakiuu TemHOBO# (has3wl porocuntesa (uukia KanbBuHa). [NokoHEOreHes ero cBa3b
¢ rUKoan30M. CUHTE3 JKUPHBIX KUCIOT: CXOJICTBO U PAa3IM4YUs B MPOLECCaX CUHTE3a U pacnaja
*KupHbIX KucnoT. OOpazoBanue ManoHuin-KoA. HapammBanue yriaieBoAOpOAHON —IIETIH.
CtpykTypa KOMIUIEKCa, OOECHEeUrBAaIOIIEro CHUHTE3 XHUpHbIX KucioT y E. coli. ObpazoBanue
runepo-3-pocpara. Cunres QocharuaHor kucnorel. CHHTE3 TPHALMITIMLIEPUIOB U
rmnepodochommunuaos. Poie [[T® B mpomecce cunate3a (ochormuneponunuaoB. OCHOBHBIC
JTanbl CUHTE3a XosecrepuHa. CHUHTE3 3MKO3aHOMOB (IIPOCTArJIaHJUHbI U JEeUKOTpueHsl). Mx
poJib B BO3HUKHOBEHHH BOCIAJIUTENBHBIX MporeccoB. Llukimookcurenaza. CuHTe3 MypuHOB U
MAPUMHUTUHOB.

4. HpI/IHHI/IHH peryisnann METAa00INYECKHUX IMpoIeCCOB.

WNHruburopel M axkTUBATOpPhl (PEpMEHTOB. AJUIOCTEpHUYECKass pEryssiuus ¢GepMeHTaTUBHON
akTUBHOCTH. CHCTEMBI OTPULIATENBHBIX U TOJI0KUTEIBHBIX OOPaTHBIX CBA3EH B METAOOIMYECKHX
nytax. M3odepmMeHTsl Ha mpuMepe TeKco- M TUIIOKOKMHA3bl, a TaKXKe JIAKTaTAEeTUpOreHas3bl.
MexaHu3M JIeHCTBUS )KUPOPACTBOPUMBIX TOPMOHOB KaK PETyJIATOPOB TpaHCKpUNuu. OCHOBHbBIE
TOPMOHBI  (aJpeHaJIuH,  WHCYJIWH,  TJIIOKaroH,  CTEPOUJHBIE  TOPMOHBI:  TJIIOKO-,
MUHEPATIOKOPTUKOM/IBI U TOJIOBbIE TOPMOHBI, TPOITHbIE TOPMOHBI TMIIO(U3a) MECTa UX CUHTE3a U
ux 3¢ dexTsl. MexaHusm JeicTBUS TOPMOHOB, HE IPOHUKAIOIINX yepe3 MmeMOpaHy. Perientopsl ¢
CeMbI0 TpaHCMeMOpaHHBIMU JoMeHamH. Tpexmepnbie ['Td-cBsa3biBatomue Oenku. Bropuunsie
MECCEH/IKepbI, MEXaHU3Mbl UX JeiicTBus. OO0pazoBanue u pacnaja uukino-AM®. [IpoTrenHkuHa3bl,
dochopmnpyronme OcTaTku cepuHa M TpeoHuHa. [IpoTenHkuHasbl, Qochopunupyromniie
OCTaTKM TUPO3MHA. MeXaHu3M aKTHUBALlUM pacliaja IIIMKOreHa IM0J] BO3/IeMCTBUEM aJpeHalNHA.
XapakTepHble O0COOEHHOCTH KJIETOYHOW CUTHANU3alMU: CHELU(PHUUYHOCTb, YCUJIEHUE CHUTHAJIa,
MHTETpaIys pa3IndyHbIX CUTHAJIOB, 1ECEHCUTH3ALMS.

5. CtpykTypHast OMOXUMHUSI.

CTpyKTypa aMHHOKHCIIOT, BXOJISIIUX B COCTaB O€JIKOB, MX XUMUYECKHE CBOWCTBA, paclpeielieHne
o rpymmnaM B COOTBETCTBHUU C 0COOEHHOCTSIMH CTPYKTYPHEI, HeOEJIKOBBIE aMUHOKUCIIOTEI U UX
¢byuknun. benku: xapakTepHble OCOOEHHOCTHM NENTHIHOM CBSI3U, CTPYKTYpHasi OpraHu3aius
(mepBuYHas, BTOpUYHAs, TPETUYHAs, YeTBEpTUYHAs CTPYyKTypa). lloHATHSA «cyObeauHuIa» |
«nomen». Kondopmarus Oenka, ero koH(popManvoHHas JaOWIBHOCTh, JCHATYypamus Oenka.



Cnoxaple Oenkd. MeTomsl OYHCTKH O€IKOB. AHAIWTAYECKHUE METONbl aHajin3a OEIKOB:
U302JIeKTPOPOKYCUPOBAHUE, OIHOMEpHBIA 3NeKTpodope3 B  MOJUAKPUIAMUIHOM  TeJe,
JIBYMEPHBIA 3JeKTpodope3, Macc-CreKTpoMeTpus. DepMEHThI: CpaBHEHHE C XUMHUYCCKUMH
KaTaJn3aropamM. AKTHBHBIM HEHTp (hepMEHTOB. DHEPIus aKTUBALMUS XUMHUYECKOW pEaKkIuu U
CIocoObl €€ CHWKEHUA. |'mnoresa MHIyLHHpPOBaHHOIO cooTBeTcTBUsA. Kunetmka Muxasnuca-
MeHTeH, MakcuMallbHasi CKOPOCTh (PEpMEHTATUBHOW pEakIMH, 4YUCIO 00OpOTOB (hepMeHTa,
KOHCTaHTa Muxasnuca. Tumbl katanuza. Knaccudukamus ¢depmentoB. Kodepmentst u
KodakTopsl, uX poinb B Karammze. Crpykrypa HykneotuaoB: AT® wu  apyrue
HyKIeo3uaTpudocdarel  Kak ~ JHEpreTuveckas  BaJiOTa  KIETKU. OxucnurenbHo-
BOCCTaHOBUTENbHBIE 3KkBUBaNeHTH: HAJl, HAJI®, (rnaBuHOBBIE KOMEPMEHTHI; KOIH3UM A,
JUIOeBasl KHUCJIO0Ta, THaMuHOHpodocdar, O6uotuH, nupupokcaibpochar. Knaccupukanus u
dbyHkuyn nunuaoB. HacklllleHHbIe U HEHACBHIILIEHHBIE XUPHBIE KUCIOTHL. TpHALMITIULEPUIBI
(xupel) ¥ ux Qyakaus. Dochormauneponunuasl. Docochunronunuasl. CTpykTypa MemMOpaH,
JaTepanbHas U BpallaTesbHasl OABMKHOCTD TUIHI0B B MeMOpaHe. BzaumoieiicTBue TunuaoB u
WHTErPAJIbHBIX OeNKoB MeMmOpaHnbl. Jlunmocombl u munemwibl. dochonunazer Al, A2, C u D,
OPOAYKTHI, TMOJy4daeMmble NpU JeHCTBUM 3TuUX Qocdonumnasz Ha rnunepodochoTUmuIbL.
KupopacTBopumble BUTAMUHBI ¥ TOPMOHBI JIUIHIHON MPUPOL. XOJIECTEPUH U €ro (PYHKIHUU.
Kenunble KUCIOTHL. DWKO3aHOMABI W WX (YHKIUH. YTJIEBOABL: CTPYKTypa U (QYHKUHUU.
MoHoMepHbIE U TOTMMEPHBIE YTIIEBOIbl. DMUMEPHI U cTepeon3oMepsl. L{ukindyeckue u OTKphIThIe
(dbopMbI MOHOMEPHBIX YIJIEBOJOB Ha MpHUMeEpe IIIIOKO3bl. Pexyrnupytomiye u Hepeaylupyromme
caxapa. [lomumepHble caxapa: Kpaxmall, INIMKOTeH, IeJITI0103a, XUTHH. HyKiIenHOBbIE KUCIIOTHI.
JHK: cTpykTypa MOHOHYKJEOTHIa, OOpa3oBaHHE IENU U3 OTIEIbHBIX HYKJICOTH/IOB.
OO6pazoBanue ayTsokHOM JIHK, mpuHIMI KOMIUIEMEHTAapHOCTH, €ro CTPYKTypHas OCHOBA.
Crpykrypa neyxuenoueunoit JJHK. PHK, ee Bunel, crpykrypa tpancnopraoit PHK, ponb
paznnunbiX BUaoB PHK.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

buossiekTpryeckne cuCTEMBbI M YCTPOHCTBA

Heab AMCHUNIMHBI:

- CBOCHHME CTyJIEHTaMU 0a30BBIX MpPEICTABICHUH O MNPUHIUNAX PAOOTHI OMO3IEKTPOHHBIX
YCTPOMCTB, 3HAHME OCHOB COBPEMEHHBIX SKCIEPUMEHTAJBHBIX IIOJXOA0B K pa3paboTke H
UCCIIeI0BaHMIO cBOicTB BTD.

3agauyu AMCHMILINHBI:

- (hopmupoBaHue 0a30BbIX 3HAHUN O OMO3JIEKTPOHHBIX YCTPONCTBAX.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbrare ocBOCHUS AUCITUIUTMHBI 00YYaIOIINECs JOJIKHBI

3HATh:

- q)YHI[aMeHTaHBHLIC IIOHATHUSA, 3aKOHbI, TCOpHUH H (1)OpMy.]'IBI, OIMIUCBhIBAOIUE ITPOLCCCHI,
MPOUCXOAAIINEC HA TTIOBEPXHOCTHU IJICKTPOAA,

- TCOPECTUUYCCKUC MPUHUBINBLI CO3JaHNA 6H03J’I€KTp0HHI>IX yCTpOfICTB;
- MCTOAUKHU ITPOBCACHU SKCTICPUMCHTOB U O6pa6OTKI/I JaHHBIX,

- OCHOBHBIE HAMpPaBJICHUS pa3pabOTKU U uctonb3oBanus b1 .

yMeThb:
- paccUuTHIBaTh NapaMeTpbl OMO3JIEKTPOHHBIX YCTPONCTB;

- INPUMCHATH (I)I/I3I/I‘{eCKI/Ie TCOpHUU K OIMMCAHUIO MPOLECCOB, MPOUCXOAANINX Ha SBJICKTPOAax
OMOTOILIMBHBIX 9JICMCHTOB,

- 3(b(peKTUBHO HCIIONB30BATh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUU U PECypChl IS
MOJTy4eHUST HEe0OOXOAMMBIX 3HAHUM 110 WHTEPECYIONIECH HayqHOU MpobiiemMe.

BJaeTh:
- CTICIMAIBHOW TEPMHUHOJIOTHEH B 0071aCTH OUO AIIEKTPOXUMUU;

- OCHOBHBIMH METOJaMH HCCIIEAOBaHUIA.



Tembl U pa3aennbl Kypca:
1. DIeKTPOXMMHUYECKHI MOTEHIIMA U pAaBHOBECHE Ha TPAHUIIE SJIEKTPOI/PacTBOP.

YpaBHeHHe HepHCTa. OKMCIIUTEIFHO-BOCCTAHOBUTEIIbHEIE peakuu U IOHATUC ISJICKTPOAHOTO
MoTeHIKana. TUIIBI 3JIEKTPOJIOB.

2. JIBOMHO¥ 2JIEKTPUUYECKHI CIION Ha TpaHuIle pas3zeo das.

Emxocte [I2C. PazBuTtue u coBpeMeHHble npeacTBieHus o ctpoennu J12C.

3. BoTiibaMiiepoMeTpuuecKue U KyJOHOMeTpuueckue Meto il n3ydenus 13C.
DNeKTpoKanwuIsipHble saBieHus. [lorenuman HyneBoro 3apsaa.

4. DeKTpOXUMHUUYECKasi KWHETHKA.

[TonsipuzanmoHHbIe KpUBbIE. METO 3JIEKTPOXUMUYECKOW UMIIEJAHCHOM CIIEKTPOCKOIUHU.
5. MukpoOHbIe OHOTOIIIMBHBIE 3JIEMEHTHI U CEHCOPBI.

DNEeKTpOH TpaHCHOpTHAas Ienb. Peakuuu c pasngeneHuem 3apsana. [Ipsmoi, nempsimMoit u
MEINATOPHBIN AJIEKTPOHHBIN MEPeHOC. DIEKTPOONOCHHTES.

6. ®epMeHTHBIE OMOTOIUIMBHBIE 3JIEMEHTBI U CEHCOPBHI.
Apxutektypa ¢pepmentaoro bTD, memOpannsie u 6e3memOpannsie BTD. Karonusie marepuais.
7. CoBpeMeHHBIE MaTepUaibl B OMOAIETPOHUKE.

Hanomarepuaiisl B OHMOAJIEKTPOHHKE. CoBpeMeHHbIE  YIJIEPOJHBIE  MaTepuabl.
DNEKTPONPOBOISIINE TOTUMEPHI.

8. CoBpeMEHHbIE TOCTUKEHUS HAYKH.

HmnnaHTHpyeMble U HOCHMbIE OMOTOIUIUBHBIE AJIEMEHTHI M CeHCcOpbl. MukpoOHble BT n
CEHCOPBI U1 OYNCTKH CTOYHBIX BOJI U MOHUTOPUHIA OKPYXKAIOUIEH CpENbI.



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

HanpasisienHocTh: [Ipupoaonoao0Hbpie TEXHOJIOTHN U OMOMHUMETHYECKHU A TU3aiiH
MaTepHaJIOB H CUCTEM

BBeaenue B 0a3b1 JaHHBIX

Heab AMCHUNIMHBI:

- U3YYCHHUE U MMPAKTUIECKOE OCBOSHUE METOI0B co31anus 06a3 nanubix (b/]) n o0mmx mpuHIMIOB
X (YHKIIMOHUPOBAHHSI, TCOPETUUCCKUX U MPHKIATHBIX BOIPOCOB NMPUMEHEHHUS COBPEMEHHBIX

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

3agauu AMCHUIINHBIL:

- U3yYeHUE OCHOBHBIX MOJICJICH JTAaHHBIX U S3BIKOBBIX CPEACTB paOOTHI C PEISIIUOHHBIMEI 0a3amMu
JTaHHBIX;

- U3y4eHHe IPUHLUIIOB OPraHU3alUU CUCTEM 0a3 IaHHbIX;

- uzyuenue BozmoxkHocreit CYB/] Oracle;

- OCBOEHHME METOA0JIOIUH IPOEKTUPOBAHUS 0a3 JaHHBIX.

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

3HATh:

- MMPUHIHIIBI OPraHu3alu U apXUTCKTYPbl CUCTEM 0as JaHHBIX

- MOJACIN NAaHHBIX,

- MI0CJIeI0BATENbHOCTD U 3TAllbl IPOSKTUPOBAHUS 0a3 JaHHBIX;

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

- METOAMKH ONTUMHU3AILIUH ITPOLIECCOB 00OPAaOOTKH 3apOCOB;

- COBpEMEHHBIE METO/IbI 0OeCTIeueHHs [IeIOCTHOCTH JIaHHBIX;

- METOABI PU3NUECKOI opraHu3anuu 0a3 JaHHBIX;

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



- COBPCMCHHBIC MCTOABI U CPCACTBA CO3JaHUsA aBTOMATHU3HWPOBAHHBIX I/IH(i)OpMaHI/IOHHBIX
CHUCTEM, OCHOBAaHHBIX Ha 0a3ax JaHHBIX,

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

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

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

yMeTb:

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

- MPUMEHSITh COBPEMEHHYIO METOJOJIOTUIO Ha CTaJUU TEXHUYECKOTO MPOCKTHUPOBAHUS —
oOcienoBaHue, BBHIOOP U CHUCTEMHOE OOOCHOBAaHHE TMPOEKTHBIX PEIICHUH IO CTPYKType
nH(pOpMaAIMOHHBIX MOeNIel U Oa3aM JTaHHBIX

- MIPOSKTHPOBATh 0a3bl JAaHHBIX (OT ATAIla aHATU3 MPEAMETHON 001acTH HHHOPMATMOHHON
CUCTEMBI JIO peanu3anuu GU3NIeCKor MOIeTu 0a3bl JaHHBIX );

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

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

BJIAJeTh:
- HaBBIKaMH pa0OTHI C PENISIIIMOHHBIMU 0a3aMH JTaHHBIX Ha s3bIke SQL;

- OIIBITOM pa6OTBI Mo NMPOCKTUPOBAHUTIO 0a3bl JAaHHBIX: MIPOBCACHUA aHAJIIN3a HpeﬂMeTHOﬁ
obactu HHq)OpMaHHOHHOﬁ CHUCTCMBI, COCTAaBJICHUA PIH(i)OJ'IOFH‘IGCKOI’I MOJEIN U AATAJIOTHYECKOMN
(KOHHGHTyaHBHOﬁ) CXeMBI 0a3bl JaHHBIX, OIPCACIICHUSA OFpaHI/ILIeHI/Iﬁ HOCJIOCTHOCTHU U IIpaB
A0CTYyIIa K JaHHBIM, UCIIOJIb30BAHUA CPCACTB 3allIUThI JaHHBIX;

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

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

Oo6mue cBenenusi. Crangaptel. [IpaBuna Hanucanus komaua. Oneparopel. CoznaHue 00BEKTOB
BJI. Cunrakcuc komauzbl create table. CunTakcuc xomann insert, update, delete. Cunrtakcuc
komaHabl select. Omeparopsl. Ilpenukarsl. NULL-3HaueHue. ArperupoBaHHe pe3yJbTaTOB.
[Tomzampocel. Coenmnenue Tabmui. CamocoenuHenne. CHHTAKCHUC KOMaHIbBI create view.
OO6HOBIIsIEMbIE U HEOOHOBIIIEMbIE MTPEICTABICHUSI.



2. BBenenune. Moaenu maHHBIX.

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

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

MexaHu3M TpaH3aKIUi: OnpeeeHne TpaH3aKIM1, CBOMCTBA TPaH3aKIIMK, HAYaJIO U 3aBEpIleHUE
TpaH3aKLUMW, KOMAaHIbl YIpPaBIEHUS TpaH3aKIUsAMH. B3auMoBIMsHUE TpaH3aKIUH, YPOBHU
M30JSIMK  TPaH3aKIMil. BIOKUpPOBKU: olpeneneHre, MeXaHu3M pPaOOThl, THUIBI OJOKHPOBOK,
TYNHUKOBBIE CUTyalluu. BpeMeHHble 0OTMETKH. MHOTOBapHaHTHOCTh. MeTO/Ibl ONITUMHU3AIMHU: TIO
CTOUMOCTH, MO cuHTakcucy. HoBeie Meronbsl ontumusanuu B Oracle. Tlopsgok ontumuzanuu
BbINOJTHEHH 3anpoca. CrocoObl Hanucanus 6osee ¢ dekTuBHbIX 3anpocoB. [loackazku Oracle

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

OGecneyeHue 0e30MacHOCTH JaHHBIX. Buapl cOoeB: cOOM NPHIIOKEHUS, COOM TPEAIOKCHUS
10JIb30BaTeJIs, OIIMOKa IMOJIb30BaTes, COOi mpoliecca OnepaluOHHON CUCTEMBI, CO0i (POHOBOTO
npouecca CYB/I. CpencrBa puanyeckoil 3alUThl JaHHBIX: )KypHAJ TPaH3aKIMH, CETMEHT OTKaTa.
Pe3epBHOe komupoBanue. BoccraHoBiaeHue 0aspl JaHHBIX. 3aluTa OT HECAHKIIMOHHMPOBAHHOTO
nocryna. CuctemHble U 00beKTHbIE TpuBuieruu. [IpaBa goctyna, KOMaHIbl HA3HAUEHUS U OTbEMA
npuswieruil. [IpuBunerun Bnagensia. Ponmu. Onucanue orpaHUYeHU IIEIOCTHOCTH CPEICTBAMHU
s3pika SQL. Peanuzanus orpaHU4YeHUI [IETOCTHOCTH C MIOMOIIBIO MIPEACTABICHUI U TPUTTEPOB.

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

Oo6bextHO-pensimonnbie CYB/] (Ha mpumepe Oracle). CoctaBHbie THIIBI 1aHHBIX. HacnenoBanue
u nomumopdusM. OcobeHHocTH si3bika SQL ansa o0bekTHO-pensauuoHHon mMoaenu. OOBeKTHO-
opuentupoBanHele CYBJl. Cranmapr ODMG 3.0. ApxuTekTypa XpaHWIHINA JaHHBIX.
Meranganabsle. [loTOkM HaHHBIX: BocXoAsmui, HuUcxoasmui. CxemMbl Tuma "3Be3ma"' U
"cuexxunka". Ilpo6nembr mpumenenuss XJ[. OLAP-texnomorus. IloTokoBeie 0a3bl JaHHBIX.
PabGora ¢ wHetounsiMu JaHHBIMU. HoBble monb3oBarenbckue wuHTEpdeicel.  [Ipobmembr
ONTUMM3AIMK 3ampocoB. MHTerpamusi pa3sHOpPOAHBIX U ci1abo (opMaIn30BaHHBIX JTAHHBIX.
Opranuzanus noctyna k 6azam nanHeix yepes Internet. Camoamanrtans. COXpaHHOCTh TaHHBIX.
TexHonoruu pazpaOoTKu JaHHBIX U 3HaHUH (data mining u knowledge mining).

6. Opraau3zanusi MPUI0KEHU Ha OCHOBE 0a3 JaHHBIX.

OcobeHHOCTH apXUTEKTYpHI KineHT-cepBep A b/l Texnomoruu noctyna k 6asze nanusix (ADO,
BDE, ODBC). AndaBut, Ki1roueBble CII0Ba, YIPABISIOMNE KOHCTPYKLIUHU. XpaHUMbIE IPOIIETyph
u QYHKIMHU: cO3/laHue M HcIosib3oBanue. Biammoneiicteue ¢ Oracle u3 PL/SQL. O6pabotka
OomMOOK  (MCKIIOUMTENbHBIX  cuTyanuii). IlpemompeneneHHble W TOJIb30BATENIbCKUE
UCKITIOUUTENbHBIE CUTyaluu. Tpurrepsl 0a3 JaHHBIX: OOBIYHBIE, TPUITEPHl YPOBHS CXEMBI U
tpurrepel INSTEAD OF. Hasnauenue, co3gaHue U OCOOCHHOCTH  HCIOJIb30BAHUA.



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

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

Knaccudukanmss CYB/l: mo creneHn yHHBEpCATbHOCTH, IO MOJEIH JAHHBIX, MO IPUHIUIIAM
xpaneHust nanHbiX. [IpaBuna Kogna aisa pensunonnoit CYBJ[ (PCYB/I). OcHoBHBIE GyHKIMH
pemsimuonHot CYBJI: Xpanenue, wusBieueHue u oOHOBIeHHe paHHBIX. Katamor (CCl),
JNOCTYMHBIA KOHEYHBIM Tojb3oBaTessiM. [loanepikka tTpanzakumid. Ciyx0a ympaBlieHUs
napajuiensHoi paboToi. CiyxObl BoccTaHoBiIeHUS. Ciy:KObl KOHTPOJISI JOCTyNa K JaHHBIM.
Cry>x0bl TOAIEPIKKHU TEIOCTHOCTH NaHHBIX. CITyKObI TOIICPKKA HE3aBUCUMOCTH OT JIaHHBIX.
AnmuHuCTpUpoBaHue  0a3pl  JAHHBIX:  QJMHHHUCTPHPOBAHHE  MPEAMETHOW  00JacTH,
aJIMIUHUCTPUPOBaHUE 0a3bl JAHHBIX, A[IMUHUCTPUPOBAHUE MPHIOKECHUH, aMHUHUCTPUPOBAHUE
oe3omacHocTH. ClioBapb-CIIPaBOYHUK JaHHBIX: ocoOeHHocTH Oracle.

8. Odusnueckas opraHu3anusga faHHBIX.

CrpyKTypa XpaHMMBbIX JaHHBIX: XpaHUMBbIE 3aITUCH PUKCHUPOBAHHON U IepeMeHHOM JuTnHbL. Kittou
0a3bl JaHHBIX. YIIpaBJICHHE IPOCTPAHCTBOM MAMATU U pa3MelIeHUeM JaHHbIX. Buasl agpecanuun
XpaHUMbIX 3anuceil. CTpyKTypa mamsaTH: TaOJMYHBIE OOJIACTH, CETMEHTBI, SKCTCHTHI, OJIOKH
namstu. [Tapamerpsl pactipenenenus mamsatu. Ctpykrypa popmara DBF. Mexanusmsl noctymna x
JaHHbIM. OnTUMH3aLMs 3apocoB. MHIekcupoBaHe JaHHBIX: HA3HAUYEHUE UHIEKCOB, IPUHIIUIIBI
OpraHM3aliy, THUIBl HMHJEKCOB (COCTaBHbIC, JMHEWHbIE W MHOTIOYPOBHEBBIE, IIJIOTHBIE U
HEIUIOTHBIE, C)KaTble M Hecxkarble). MHnekc B Buae B-nmepeBa: NmpuHIMIBI OpraHU3alllH,
JOCTOMHCTBA.  XEIIMPOBAaHUE: MNPHUHLMIIBI  OpPraHu3alM{, JOCTOMHCTBA,  HEIOCTaTKHU.
Hcnonp3oBanne xemmupoBanus B Oracle. Knacrepusanus AaHHBIX: NPUHLMIIBI OpraHU3aIM,
JIOCTOMHCTBA, HegocTaTku. Vcnone3oBanue kinacrepusamnuu B Oracle.

9. DnemMeHThI MPOEKTUPOBaHUS 0a3 TaHHBIX.

OcHoBHble 3Tansl npoektupoBanus MC: mpeanpoekTHas moArotoBka, npoektupoBanue b/,
peanu3anys MpoeKTa U COo3JaHue MPUIOKEHUH. MeToabl MHPOJOTHYECKOr0 MPOEKTUPOBAHMUS:
(GyHKIIMOHAIBHBIN, TPEIMETHBIN, METOA "CYITHOCTh-CBA3B". CyIIHOCTH, aTpHOyThI CYLTHOCTEH,
CBA3M MEXIYy CyIIHOCTSIMH. TepmuHbl U kinaccudukanus. OObeIWHEHUE JIOKAJIbHBIX
npencraBieHuid [lokazareny, Ha OCHOBE KOTOPBIX OINPEAETSIOTCS TPeOOBaHMS K ONEepalliOHHON
oOcraHoBKe: 00beM BJI, pexum paboTbl, XapakTep W MHTEHCHUBHOCTbH 3arpocoB. Ilapamerpsl,
KOTOpBIE cienyeT yuduThiBaThb mnpu BbeiOOpe CYBJl: Monens naHHBIX, (QYHKIMOHAJIbHBIE
BO3MOXXHOCTH, THIbl JaHHBIX, HaJEXKHOCTb, CTOMMOCTb, HaJIW4YHE KBaJTU(ULIUPOBAHHOTO
nepconana. [Ipeobpazoanue ER-nuarpammel B cxemy bJ1. BolsiBineHne Hepeann3yemMbIx CBsI3€H.
CocraBnenne orHomeHui. OmnpenencHue NEPBUUHBIX Kiroded. OnpeneneHue TUIIOB JaHHBIX
atpuOyToB. OmnMcaHue OrpaHUYEHUH IEIOCTHOCTH. AHOMAJIMM MOJU(UKAIUK JaHHbIX.
Hopmanusanusa otHomenui. [Ienopmanusanus otHolleHuil. IlpaBuna peanusanuu npoekTa 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 (U3HKA

HanpasisienHocTs: [IpupoaonoaodHbie TEXHOJIOTHN M OMOMUMETHYECKUI TU3aAHH
MaTepHaJIOB H CUCTEM

BBenenue B 0M0OpraHn4ecKyr0 XuMHIo

Heab AMCHUNIMHBI:

- (hoopMupoBaHHe 0a30BBIX 3HAHUN OCHOBHBIX MOHITHH U 3aKOHOB XMMHH, CBOWCTB BaKHEUIITHX
BEIIIECTB, MOHUMAHUE CYyTH XUMHUYECKUX IPEBpAIICHUH, CIIOCOOHOCTH MPUMEHSTh 3HAHUS HA
MPaKTHUKE.

3agauu AUCHMILINHBI:
- OCBOCHHE CTyJIeHTaMH 0a30BbIX 3HAHHUN B 00J1aCTH OMOJIOTUIECKON XMMHH;

- an06peTeHHe TCOPECTUYCCKHUX 3HaHUI B 00JIacTH N3YUCHU Hanbosiee BaKHBIX IIpouecccoB
OMOJIOrHYECKOro oomMeHa BEIIECTB B JKUBOM KJICTKE, KOOpAWHAIINN U PEryJIsIUU 3TOI'O O6M€Ha,
COIIPSIKCHUA META00INYECKHUX IIHKIIOB,

- OKa3aHUE KOHCYJIbTALMH U IIOMOIIY CTYJEHTaM B O0JAacTH TeX pas3/eloB MOJEKYJSAPHOM
OMOJOTMM W XUMHH KUBOIO, KOTOpbIE€ HEOOXOJMMBI JJiIi BBIIIOJIHEHUS COOCTBEHHOMN
TEOPETUUECKON U MPAKTUYECKON pabOThI CTYIEHTOB;

- (hOpMHUpPOBaAHHE Yy CTYIEHTOB HAaBBIKOB CaMOCTOSITEIbHON pabOThI CO cCHelManbHON HaydHOMH
JUTEpaTypoil OHOIOrHYecKOi HalpaBIEHHOCTH.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCHUIJIMHE (MOYJIIO)
B pe3ynbrare oCBOCHUS AUCITUTUITMHBI 00YJarOITUECs JOMKHBI

3HATh:

- OCHOBHBIC 3aKOHOMCPHOCTU XUMHYCCKUX ITPOLCCCOB;

- CBOMCTBA XUMHUYECKHUX PJIEMEHTOB U UX COCAUHEHUN;

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

yMeThb:

- HWCTIOJb30BaTh TMEPUOJUYECKYIO CHCTEMY DJIEMEHTOB I OMUCAHUS XUMUYECKUX U (PU3HUKO-
XUMHYECKHX CBOMCTB DJIIEMEHTOB M X COETUHEHUIA;

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



- aHaJIM3UPOBATh IMOJyYEHHBIE B XOJ€ JTAOOpaTOpHOW paldOTHI JaHHbIE U JeNaTh NMPaBUIbHBIC
BBIBO/IBI,

- BEIOUpATh U MPUMEHATH MOIXOsIIee 000pyI0BaHIE, HHCTPYMEHTBI U METOJIbI UCCIICIOBAHMIA
JUISL pELIEHHUS] IOCTaBJICHHBIX AKCIIEPUMEHTAIBHBIX 3a/a4;

- KPpUTHYCCKU OLICHUBATh IPUMCHHUMOCTh PEKOMCHAOBAHHBIX METOANK U METOI0B.

BJIA/IETh:

- HaBBIKAMHU OCBOCHHMS OOJIBIIIOr0 00beMa HHMOpMAITUH;

- HaBBIKaMU CaMOCTOSITENIbHOHN pa0oThl B Taboparopun u MHTEpHETE;
- KyJIbTYPOU ITOCTAHOBKH U MOJICITMPOBAHUS OMOJIOTHYSCKUX 3a/1a4;

- HaBBIKAMHU TPAMOTHOW 00paOOTKU PE3YJIbTATOB ONBITA U COTMOCTABICHUS C TEOPETHUECCKUMU
JTaHHBIMU;

- HpaKTHKOﬁ HCCIICAOBAHUSA U PCIICHUA TCOPECTUUCCKUX U ITPHUKIIAAHBIX 3a1a4.

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

[Ipenmer oprannyeckoi XuMuu. Yriaepoa. MCTOYHUKN BBIACICHUS U MOJIYYEHUS] OPTaHUYECKUX
BemecTB. OCHOBHBIE KJIACCHI OPTraHWYECKUX COCAMHEHUM: YIIIEBOAOPOAbI, (DYHKIIMOHAIbHBIE
MIPOU3BOAHBIE, T€TEPOLUKIIBI.

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

2. YpOoBHU OMHUCAHUs CTPOCHUSI OMOOPTAaHUYECKUX COCTUHEHUM.

Knaccugukanuss  opraHMyeckMX COEIMHEHMH IO  CTPOEHHUIO  YIJIEPOJHOIO  CKejeTa.
@YHKIMOHAIBHBIE TPYIIIBI U COOTBETCTBYIOIME KJIACCHI OPraHMYECKUX COeAMHEHMH. J[Ba Buaa
HOMeHKnatypel.  Cucremarnyeckass  HoMmeHkiartypa MIOITAK. TpuBuaneHbele Ha3BaHUS.
XUMHUECKas CBSA3b B OPraHUYECKUX COEAMHEHUsX. MeTosbl MoieKysipHbIX opoutaneit (MO) u
pe3oHaHCHbIX CTpyKTyp (PC). ®opmynsl Jlptonca.  MHAykTUBHBIE 3(PQEKTh. DHEeprus
conpsixeHus. Me3omepHsie 3¢ ¢ekThl. JlenokanuzoBannble cBsizu B Merone PC. IlpenenbHbie
PE€30HaHCHBIE CTPYKTYPBHI.

Apomartudeckue coeuHeHus, apomatuuHocThb. [IpaBuno Xrokkens. [1, [1-Conpsbkenue u p, -
compspkeHue. beH3on M apomarudeckue LHKIBL. BojgopoaHas CBsA3b B OpPraHUYECKHUX
COCIMHEHUAX. MEKMONIEKYIIAPHBIE B3AMMOICHCTBHUS.

3. XuMmndeckas CBSI3b U B3aNMHOE BIIMSHHUE aTOMOB B OPraHN4Y€CKUX COCINHCHUIX.



AtomHble opOuTanu. ['mOpuausanus opoutaneir. 6 u 7 — Cs3u. KBaHTOBO-MeXaHHYECKOE
OINKCaHKNE KOBAJICHTHOM CBs3u. MeToa MonekyisipHbIx opoutaneir (MO) 1 MeTox pe30HaHCHBIX
ctpykryp. Compspkenue u apoMaTuuHocTh. [IpaBuno Xrokkens. WMuaykTuBHBIE 3P QEKTHI
Meszomepubie 3¢ ekt (AIPPEKT COnpsKESHNU).

4. IIpocTpaHCTBEHHOE CTPOCHHUE U U30METPUSL.

DneMEeHTbl CAMMETPHUU U YCIIOBUSI BOBHUKHOBEHUS XUPAIbHOCTH. OTHOCUTEIbHAS U a0COIOTHAS
koHurypauus. Terparapuueckue npoekuuu. [Ipoeknuun mno @umepy. CoenuneHus,
coJlepiKallie HECKOJIbKO XHUpaJbHBIX IIEHTPOB. HbIOMEHOBCKHE MPOEKIMH. DHAHTHOMEPUS,
nuacrepeomepust. Pariemarsr. Me3o-¢hopmbl. CTepeoXuMust aMUHOKUCIIOT U YTJIEBOJIOB.

5. KuciioTHO-0CHOBHBIE CBOMCTBA OPraHUYECKUX COCIUHEHUM.

Kucnornocte u ocHoBHOcTh 10 bpencreny. Kucinorel um ocHoBanusa Jlbtonca. Bimsinue
3JICKTPOHOIOHOPHBIX M AJIEKTPOHOAKIICIITOPHBIX TPYIII Ha CHUITY KUCIOT ¥ ocHOBaHmH. pKa u pKb.
KuciioTHO-0CHOBHOE paBHOBECHE B PACTBOPE aMHUHOKHCIIOT. L[BUTTEp-HOHBI, N303JICKTPUIECKas
Touka. HelTpasibHbIe, KUCITbIC K OCHOBHBIC 0.-aMHHOKHCIIOTHI.

6. CTpyKTYpHBIE KOMIIOHEOHTHI OHOTIOJTUMEPOB.

HCKOTOpHe XHMHYECKHE CBOMCTBA O-aMHHOKHUCIOT. KauecTBeHHBIE pe€aKuuu. CTpOCHI/Ie U CUHTC3
OCIITUAOB. MOHOC&X&pI/II[LI. LII/IKJ'II/I‘ICCKI/IC q)OpMLI caxapos. HYKJ'IGO?»I/II[H " HYKJICOTUBI.

7. YpOBHU IPOCTPAaHCTBEHHON OpraHU3aluu OMOTIOIUMEPOB.

Cunpl, cTaOUIU3UPYIOIIUE MPOCTPAHCTBEHHYIO CTPYKTYpy  OuomonumepoB. IlepBuunas,
BTOpUYHAS, TPETUYHAS U YETBEPTHUYHAS CTPYKTypa OenkoB. [lepBuuHas, BTOpHUYHAs U TPETHUHAS
CTPYKTypa HyKJICHHOBBIX KHUCJIOT.

8. MeToibl ucciienoBaHus OMOOPTaHUYECKUX COCTMHCHHM.

Onektpodope3. Xpomarorpadus. CriekTpanbHbie METOBI. J{uPpakInOHHBIE METOIBI.



AHHOTANUM K pa004YUM NMPOrpaMMaM U CIUILINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

BBengenue B MaTeMaTHYeCKHH aHAJIN3

Heab AMCHUNIMHBI:

- 00yueHre OCHOBaM MaTeMaTHYeCKOT0 aHau3a st GOPMUPOBAHHUS Y CTYICHTOB MTPEICTABICHHUS
0 MaTeMaTuKe, Kak 0cOO0M METO/Ie TIO3HAHMSI IIPUPOIBI, OCO3HAHUS OOITHOCTH MAaTEMATHUECKUX
MOHITHA M MOJIETCH, TPUOOPETCHHsI HABBIKOB JIOTHYECKOTO MEBIIUICHUS W OINEPUPOBAHUS
a0CTPaKTHBIMH MaTEMaTUYECKUMH OOHEKTAMU;

- BOCITUTAHHE BEICOKOM MaTeMaTHYECKOM KYJbTYPBbI.

3agauyd AUCHUILINHBI:
- TOOUTBHCS YETKOT0, ICHOI'O IIOHMMAaHHUs OCHOBHBIX O0OBEKTOB MCCIIEI0BAHUS U ITOHATHI aHAIN3a;

- IPOACMOHCTPUPOBATH BO3MOXKHOCTH MCTOJIOB aHAJIM3a IJIA pCHICHUSA 3a1a4 Q)YHHaMCHTaJH)HOI\/JI
nu HpHKHaHHOﬁ MaTE€MaTUuKH,

- IPUBUTHb TOYHOCTb U 00CTOATENLHOCTD APTrYMCHTAIIUN B MATCMATHYCCKUX PACCYKACHUAX,

- C(i)OpMI/IpOBaTI) BBICOKHI YPOBCHB MaTeMaTu4eCKOi KYJbTYPHI, JOCTATOYHBIHN JJISI TIOHUMAHHS U
YCBOCHUA MTOCIICAYIONIUX KYPCOB 110 HerepBIBHOﬁ n I[I/ICerTHOI\/’I MaTCMaTuKeE,

- C1I0COOCTBOBATh: MOATOTOBKE K BEIEHUIO HCCIIE0BATEIBCKOMN IEATENbHOCTH (B YaCTHOCTH, IS
HaIMCaHMUsl KypCOBOM M BBIMYCKHOM KBaJIM(PUKAMOHHON paboT) B 001acTAX, MCIONb3YIOINUX
MaTeMaTHUYeCKUe METO/Ibl; CO3JaHUIO U HCIIOIb30BAaHUIO MAaTEMATUYECKUX MOJeNIel IPOLIECCOB U
00BEKTOB;  pa3paboTke APQPEKTHUBHBIX  MaTeMaTHMYeCKMX  METOJIOB  pelIeHHs  3ajay
€CTECTBO3HAHMUS, TEXHUKH, S)KOHOMUKH U YIIPABJICHMUS;

- pa3BUBaThb YMEHHE CaMOCTOSITEIbHON PabOThl ¢ y4eOHBIMU MOCOOMSMHU U APYrod Hay4dHOH M
MaTE€MaTU4YeCKOU JTUTEPATYPOU.

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

- OCHOBHBIC CBOMCTBa TpEAETOB IIOCIEJOBATENIbHOCTH M (YHKIMHA JEHCTBUTEIHHOTO
NePEeMEHHOT0, TPOU3BOIHON, AU depeHnnana, HeonpeaeIeHHOIO HHTErpaa;

- CBOMCcTBA (QYHKIUI HA OTPE3KE;



- OCHOBHBIC '3aMmedarelbHbIC  Tpeaenbl’, TaOuuuHble (HOPMYIBl IS TPOU3BOAHBIX U
HEOMPECNICHHBIX HMHTErpayioB, GopMyibl Tu(GGEpEeHIIMPOBaHNs, OCHOBHBIC Pa3JIOKEHUS
aIIeMeHTapHbIX (QyHKIMA 1o popmysne Teitnopa;

- OCHOBHBIE (popMyIbl TudPepeHInaTEHON T€OMETPHH.

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

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

- mpuMeHATh Gopmyny 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 JTOKAJIbHBIM SKCTPEMYM, a TAK)KEe HAXOAUTh UX HauOOJbIIIee U HAMMEHbIIIEe 3HAYCHUS
Ha MPOMEKYTKAX; BBIYUCIATH KPUBU3HBI TNIOCKUX U TPOCTPAHCTBEHHBIX KPUBBIX.

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

- TPUMEHSEMBIM @PU TOCTPOEHUU TEOPUU IMIPENEIOB, amnmapaToM TEOPUHU MPEIEIIOB,
i depeHIMaTbHOT0 M MHTETPAJIBHOTO MCUUCICHHS I PELIeHUs pPasIMYHBIX 3aj]ad,
BO3HUKAIOIINX B PU3UKE, TEXHUKE, SKOHOMUKE U JPYTUX MPUKIATHBIX TUCHUIUINHAX.

TeMbl U pa3jaeiibl Kypca:

1. uddepenunpyeMocTb PyHKINH.

Haercs ompeneneHue M pazOupaercss cMmbicl aupdepeHIupyeMocTd (QYHKLIUU B TOUKE.
JlokasbIBatoTcst cBoiicTBa AU PepeHInpyEeMOCTH BhITEKatOIue U3 onpezeneHus. JlokaszpiBaroTcs
anreOpanyeckue cBoicTBa nupHepeHInpyeMbIX B TOUKE QYHKIUI.

Joka3zpiBaercs TeopeMa o auddepeHpyeMocTd oopatHoil pyHkuuu. [lpuBonarcs npumepsl
MO3BOJIAIOIINE HAXOAUTh TPOU3BOIHBIE 0OpPaTHBIX (PYHKIUU.

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

Onpenensrorcs audpepeHnranbl 1 MPOU3BOIHBIE BRICIIUX MOPSIKOB. PazouparoTcst crmocoObl ux
BBIYHCIICHHSI TIPU PA3JIMYHBIX CITOCO0ax 3amanus (yHKITHA.

Jloka3bIBatoTCcsl (pyHIaMEHTaJbHBIE TEOPEMBbl OTpakaloliue CBoWcTBa AU epeHIupyeMbIX
¢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 0OpaTHMOCTH, CBSI3aHHAs C
HEIPEPBIBHOCTHIO IIPOU3BOJIHOM B TOUKE.

2. NnTerpupyemMocth QyHKIUU.
PaccmaTpuBaercs uzest MHTErpupoBaHus U ee peaiuzanus o lapOy.

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

JlaeTcs omnpeneneHue CEMEWCTBA HMHTEIPAIBHBIX CYMM, IPEIEIbHOM TOYKM CEMEHCTBA
MHTErPAJIBHBIX 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 aaiUTUBHBIE W JIMHEWHBIE CBOWCTBA MHTErpana PuMana, a Takke CBOMCTBA
MHOKECTBA HHTErPUPYEMbIX (PyHKIMM. B 4acTHOCTH T€OpeMBI O CpeIHEM 3HAYCHUH.

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

PaccmaTpuBaetcs 3aBUCHMMOCTh 3HAUEHHUs MHTETpajia OT MPOMEXKYTKa MHTEIPUPOBAHMS, U Kak
cieacteue Qopmyna Herotona — JleliOnuna. PacmarpuBaroTcs mpuMepbl TpUMEHEHs s
BBIYUCIICHHSI 3HAYCHUI UHTETPAJIOB OT MPOCTEHINNX ()YHKIIHIA.

I[aeTCH OMIpCACIICHUEC, TAK HA3bIBACMOI'0, HCOIIPCACIICHHOTO MHTCIPAJIa U YCTAHABJIUBAIOTCS €Iro
anre6pqueCKI/Ie CBOICTBa.

3. MuoxectBa. OTHOmEeHus. Onepanuu.

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

JlaroTcs ompeneneHus onepanuil HaJ MHOXECTBaMHU, ONPEACIICHUS U CBOMCTBA OTHOIICHUH U
onepaunui.

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

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

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

4. HenpepbIBHBIE (PYHKIIUH.



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

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

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

Jloka3piBaeTcs mpoctas HO (yHAaMEHTalbHas TEOpeMa O CBOICTBE HENPEPHIBHON (PYHKITUH
JIOCTUTaTh JIOKAJIBHOT'O AKCTPEMYyMa Ha OTPE3KE KaK KOMIIAKTE.

5. punoxxenus GyHKIUN TEHCTBUTEIBHOTO TIEPEMEHHOTO.

PaccmaTpuBaroTcsi MeTOABI aHaIM3a OJKCTPEMajbHBIX CBOWCTB (DYHKIUU JIEHCTBUTEIBHON
TIEPEMEHHOM.

PaccmarpuBaroTcs METOJIBI HCCIIEIOBAHUS PA3ITMYHBIX CBOMCTB (DYHKIMIA M METOJIBI TOCTPOCHHS
3CKM3a rpaduka Ha OCHOBE NPOBEAEHHOTO HCCIEIOBAHMS IUIS Pa3lINYHBIX CHOCOOOB 3aJaHU

(GyHKIMIA.

PaccmaTpuBaroTCst mpuiioKeHUsl CBOMCTB (QYHKIUI NEHCTBUTENLHON EPEMEHHOM Ui peleHus
(bu3NYECKUX U TEOMETPUUYECKUX 3aa4.

6. [Tpunoxxenus GyHKIIUHN TEHCTBUTEIBHOTO TIEPEMEHHOTO.

PaccmaTpuBaroTcs MeTOABI aHaIM3a OJKCTPEMajbHBIX CBOWCTB (DYHKIUU JIEHCTBUTEIBHON
IIEPEMEHHOM.

PaccmaTpuBaroTcst METOJIbI MCCIIEA0BAHUS PA3IMYHbBIX CBOWCTB (DYHKIIMN U METO/IbI IOCTPOEHUS
ACKHM3a rpauka Ha OCHOBE IPOBEIEHHOIO HCCIENOBAHMA I PA3IUYHBIX CIIOCOOOB 3aIaHUs

GyHKIHIA.

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

7. UncnoBBIE MTOCIIENOBATEILHOCTH.

I[aCTC}I OMNMpCACIICHUC YHUCJIO0BON MOCIEIOBATEIBHOCTH U N3Yy4YaroTCA CBOICTBa ciIcayromue 13
OIIpCACIICHUA.

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

I/ISYLIaIOTC}I CXooAmuecsa I1IoCIaCa0BaTCIbHOCTH C anre6pa1/1quK0171 U TOIIOJTHMYECKOM TOYEK
3pCHUA. HpI/IBOILSITCﬂ MNPpUMEPBI BaXXHbBIX YHUCIIOBBIX MOCJIEAOBATEILHOCTEM M METOMbI
J0Ka3aTCiabCTBAa CXOAUMMOCTH.



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

HanpasisienHocTs: [IpupoaonogodHbie TEXHOJIOTHN M OMOMUMETHYECKUI TU3aAHH
MaTepHaJIOB H CUCTEM

BorunciauTeanbHasg MaTeMaTHKA

Heab AMCHUNIMHBI:

- OCBOCHHME CTyAEHTaMH (yHIAMEHTAIbHBIX 3HAaHUH B 00JacCTH NPHUOIMKEHHOTO PpEHICHUS
KpaeBbIX 3aJa4 M MAaTeMAaTHYECKOr0 MOJEIUPOBAHMS, W3YYEHHE COBPEMEHHBIX METOJOB
JTUcKpeTu3au AudQepeHnnanbHbIX ypaBHEHUH 1 001acTell NX MPAKTHYECKOTO MPUMEHEHHS.

3agauu AMCHUIINHBIL:

- (hopmupoBaHme 6a30BbIX 3HAHUH B 001aCTH TUCKPETU3aLUH MU PepeHINaTbHBIX YPAaBHEHUN U
MaTeMaTHYECKOTO MOACTUPOBAHUS KaK JUCIUILINH, 00ECIIEYHBAIONIEH TEXHOIOTUYECKIE OCHOBBI
COBPEMEHHBIX HHHOBAIIMOHHBIX Cep AeATeIbHOCTH;

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

- (popMHpOBaHUE TOIXOMOB K BBITIOJHEHUIO HUCCICAOBAHUI CTYIEHTAMH 110 MAaTeMaTHYECKOMY
MOJIEJTMPOBAHUIO B PaMKaX BBIITYCKHBIX paOOT Ha cTeNeHb OakaiaBpa.

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

3HATb:

MECTO U pOJIb O6I_I_II/IX BOIIPOCOB HAYKHU B HAYYHBIX UCCIICAOBAHMSIX

- COBPCMCHHBIC HpO6J’ICMI>I TCOPHHU AIMIPOKCUMAIIUN U BBIYHCIIUTEIILHOM MaTCMaTHKU,
- MCETO/bI HpI/I6J'II/I)KCHHOFO peuICHud 3a1a4 MaTeMaTH4eCKOH (1)I/ISI/IKI/I;

- IMOCTAHOBKY HpO6J’ICM MOJCIINPOBAHUSA (I)I/IBI/ILICCKI/IX IMpONIeCCOB;

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

yMeTh:

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

- NpeACTaBUTb IMMAHOpaMy  YHUBCPCAJIBbHBIX MCETOAOB W  3dKOHOB COBPCMCHHOI'O
C€CTCCTBO3HAHMAA,



- paboTaTh Ha COBPEMEHHBIX KOMITBIOTEPAX;

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

- TI0JIb30BAThCS CIPABOYHOM JIMTEPATYPOH HAYYHOTO U MPUKIIATHOTO XapaKTepa.

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

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

- HaBbIKaMU OCBOEHUS 00JIbIIOr0 00bEMa HH(pOPMALINH;

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

TeMbl U pa3jeiibl Kypca:
1. UaTerpupoBanue 0OOBIKHOBEHHBIX MU (epeHIMaNbHBIX YpaBHEHUH.

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

2. [Mpubnmxenue quddepeHnnaIbHbIX 1 UHTETPaIbHBIX OMEPaTOPOB.

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

3. Ilpubmmxenue GyHKIMHA.

[TpuHIMN MakcHMalbHOTO 00BEMa, TeOpeMa O BbiOOpe y3710B. IHTepHosAIys MHOTOYIEHAaMH Ha
otpeske, popma Jlarpanxka. O6ycioBieHHOCTh MaTpullbl Banaepmonaa. Pa3ienennslie pasHoOCTH,
¢opma HeroToHa, norpemnocTs nuTepnonsuuy. bapunentpuueckas popma HHTEPHOISILHMOHHOTO
MHorouneHa. OneHku koHcTaHT Jlebera cBepxy u cHu3y. O¢dexkr ['n66ca, MOHOTOHHas
WHTEpnoJALMs. BapuanmoHHOE CBONCTBO €CTECTBEHHBIX CIUIAWHOB, IOIPEIIHOCTh CIUIANH-
MHTEPIIOJSIIINY, KBa3UJIOKAJIbHOCTD (Ha MpuMepe KyOndeckux cruiaiiHoB). OCHOBHBIE cBoOiicTBa B-
crtaitnoB.  [Ipumep ®abepa. Kpuswie mocnenoBatenpHOro aeneHus. OpToroHaJbHBIE,
OHOpTOroHaJIbHBIE BCIIECK-TIPe0Opa3oBaHus, aanTanus BCIIECK-TIpeoOpa3oBaHuil (JIM(TUHT).

4. YuciieHHOE UHTErPUPOBAHUE.



WHTepnosiuMoHHble  KBaJIpaTypHble (GOpMynbl; (OPMYNIbl MPSMOYTOJbHUKOB, TpaIenui,
Cumrncona. OpTOroHaJbHbIE MHOIOWIEHBI, TPEXUYICHHBIE COOTHOILIEHUS, MEXaHWYECKas
kBazgparypa l'aycca-fkobu. Dxcrpamomsinust Pudapacona. ApamtuHble (GOpMyIbI, MPaBUIO
Pynre. MaterpupoBanue QyHKImii ¢ ocobeHnocTssMu. MHTErpupoBanue ObICTPOOCHMILTHPYIOIIUX
¢yukuuii. Meronst Monte-Kapio. LientpansHas npeaenbHas Teopema. JInneliHbie, THBEpCUBHBIE
KOHI'PY3HTHBIE reHepaTopsl, renepatop M.M. Cobos.



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

HanpasisienHocTh: [Ipupoaonoao0Hbpie TEXHOJIOTHN U OMOMHUMETHYECKHU A TU3aiiH
MaTepHaJIOB H CUCTEM

I'apmonuveckuii anaaus

Heab AMCHUNIMHBI:

- (dopmupoBaHue 0a30BBIX 3HAHWH 1O MATEeMATUYECKOMY aHAW3y I JallbHEHIIero
UCIIOJIb30BAaHUS B JPYrUX  O0JIACTSIX  MAareMaTUYecKoro 3HaHUS W JIUCIHIUIMHAX
€CTECTBEHHOHAYYHOI'O COJICPKAHMUS;

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

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

— (opmupoBanue 00IIEMAaTEMATHYECKON KYIBTYphl: YMEHUE JIOTHYECKHA MBICIUTH, TPOBOIUTH
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPKJICHHUM, YCTAHABIUBATD JIOTUYECKHUE CBSI3U MEXKIY IOHATUSIMY;

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

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

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

- OmnpeeleHHe U OCHOBHBbIE CBOHCTBa au(pdepeHIuaNbHbIX (OpPM, KpPUBOJIMHEHHBIX U
MOBEPXHOCTHBIX MHTErpajioB OT (opM, BHEUIHEro AuddepeHnuana GopMbl, oOLIyI0 Teopemy
Crokca;

- CBOICTBa pOTOpa U AUBEPreHIIMN BEKTOPHOTO MOJIs, Kiaccuueckue ¢popmyisl I'puna, Ctokca u
Octporpaackoro — I'aycca; OCHOBHbIE CBOMCTBa ()YHKIMOHAJIBHBIX PSAAOB M HECOOCTBEHHBIX
WHTErPAJIOB, 3aBUCAIIUX OT IAPaMETPOB, TEOPEMBI O PABHOMEPHOU CXOMMOCTH ¥ aHAJTUTUIECKHE
CBOMCTBA PAaBHOMEPHO CXOASIIMXCA PAJOB U UHTETPAJIOB;

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



- TeopeMy oOpaieHus: npeodpazoanust Pypebe; onpereneHne, OCHOBHBIE CBOMCTBA U MPUMEPHI
0000IIeHHBIX (PYHKITHIA.

yMeThb:

- OCYHICCTBJIAATb OCHOBHBLIC OIICpalMu € TCH30paMW W BHCUIHHUMHU (1)0pMaMI/I, BBIYUCIIATh HX
KOOPJAMHATHI; HAXOAUTh KPUBOJIMHEHHBIC U TOBEPXHOCTHBIE HHTETPaJIbl OT AU depeHnnanbHbIX
¢dopM, BEIUUCIIATH BHEIIHUH qudepeHnnai, noab3oBarbes popmymnoi 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 CXOJUMOCTH CTCIIEHHOTO psija, pasjarath QyHKIHIO B psg Dypbe u
UCCJIEIOBAaTh €r0 CXOJMMOCTb, BBIYHCIATH NpeoOpazoBanue Dypbe, HAXOJUTh MPOU3BOHBIC
0000IIEHHBIX (PYHKITHIA.

BJIa/1eTh:

- TEH30PHOH anreOpoii U1 ee MPUMEHEHUS B aHau3e U pusuke, ammapaTroM auddepeHnantbHbIX
GopM, KPHUBOJMHEHHBIX W TOBEPXHOCTHBIX WHTETPAJOB M BHEIIHHX IPOU3BOAHBIX U €ro
NPUJIIOKECHUSAMH B TP HEpeHINATBFHBIX YPABHEHUSX M TEOPETUIECKON (PHU3HKE;

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

Tembl U pa3aensl 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). Onepanyu Haja TeH30paMu. TeH30pHBIN 3aKOH PeoOpa30BaHUs KOOPIMHAT.

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 OPHUCHTHPOBAHHOTO IapaJJICJICTIMIICAA.

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 nuddepenuuposanue popm. Gopmyna Crokca.



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

2. OyHKIMOHAJIbHBIE IPOCTPAHCTBA U 0OOOIICHHbIE (PYHKIIUH.

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

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

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

OpTtoroHanbHbie cucTeMbl. OpTOroHaIu3aIus.

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

ITonHOTa CHCTEMEI anre6pa1/1quKHx U TPUTOHOMCTPUYCCKHUX MHOT'OUJICHOB B IIPOCTPAHCTBE Q

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

[TpousBoiHBIE 0000IIEHHBIX (YHKITHIA.

[IpoctpanctBo IlIBapma. O60o0menHble GyHKIMH yMepeHHoro pocta. [IpeoOpaszoanue Dypne
000011IeHHBIX (PYHKIMI 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 paBHOMEpHOI cxogumocTu. CBOMCTBA PaBHOMEPHO CXOIALIMXCS (QYHKIMOHAIBHBIX
PAIOB.

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

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

Crenennsle psnabl. Pagnyc cxogumoctu. @opmyna Ko — Anamapa. AHanmuTHuecKue QyHKIUH.

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

[TpeobpaszoBanue Oypre. Popmyna odpamienus. CBoiicTBa npeobdpazoBanus Dypre.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

JAnddepennuanbubie ypaBHEeHUS

Heab AMCHUNIMHBI:

- OCBOCHHE CTyACHTaMH (YHAAMEHTaIbHBIX 3HAHUKW B  00JACTH  OOBIKHOBEHHBIX
muddepeHIMATbHBIX  YPaBHEHUH, HW3Y4YCHHE CIOCOOOB  HCCIICNOBAaHUS W PEIICHUs
muddepeHIMATFHBIX YPAaBHEHUH, a TAKXKE MX MPAKTHYECKOTO TIPUMEHEHUSI.

3agauu AMCHUIINHBIL:

- (hopmupoBanue 0a30BBIX 3HAHUHN B 00nacTu audhepeHInanbHbIX YpaBHEHUH KaK JUCIUTUIAHBL,
o0OecrieunBarolleld Hay4yHbIE OCHOBbI COBPEMEHHBIX MOJIEIEH OKpYKalolero Mupa M
TE€XHOJIOTUYECKHUX IIPOLECCOB;

- o0y4yeHHe CTYACHTOB MeToJaM peuieHus AuQQepeHunanbHbIX YPaBHEHUH U BBIIBICHUS UX
0COOCHHOCTEH U crien(UIecKuX CBONCTB;

- (opmupoBaHME TOAXOJOB K BBIIOJHEHHIO CTYAEHTaMU MCCIEJOBaHUM B 00JacTH
b depeHIMaTBHBIX YpaBHEHUI B paMKax BBITYCKHBIX pa0OT Ha CTENEeHb OakanaBpa.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)
B pe3ynbrare ocBOCHUS AUCITUTUTHHBI 00YYIarONUEeCs JOJKHBI
3HATh:

- METO/bI TEOPUHU OOBIKHOBEHHBIX U (hepeHINATBbHBIX YPABHEHUH.

yMeTb:

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

BJAACTh:

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

TeMbl U pa3jeiibl Kypca:

1. JlnHaMHU4YeCcKue CUCTEMBI U TEOPUS] YCTOUYHUBOCTH.



IIepBble MHTETpaAJIBI ABTOHOMHBIX M HEABTOHOMHBIX CHCTEM. Y pPaBHEHHE B BapHalUsIX U TeopeMa
O TIaAKOM 3aBUCUMOCTH pELIEHUs OT IapaMeTpOB M HadalbHBIX YCIOBHHU. Teopemsl 0O
BBIIPSIMIICHUU 110JI1 HAIIPABJIECHUN U BEKTOPHOTI'O I1OJIA.

JlokasibHbIE TEOPEMBI O NIEPBBIX UHTETpasax. [loHATHE HHTErpUpYyEMOCTH B KBajipaTypax. Teopus
[lyankape-benaukcona. ¥YcroiuuBocTh no JIsimyHoBy. OCHOBHbBIE ONIPEAEICHUS: YCTOMYMBOCTb,
ACUMIITOTUYECKAsd YCTOMYMBOCTb, HEYCTOMYHMBOCTb. Y CTOWYMBOCTh JIMHEHWHBIX OJHOPOJHBIX
CHUCTEM: OCHOBHBIE OINpEIEICHUS. Y CTOMYUBOCTh CUCTEM C MOCTOSHHBIMU U NEPUOAUYECKUMU
KoddumeHTaMu. Y CTOMUYMBOCTh U CHIIbHAS YCTOWYMBOCTD JIMHEHHBIX TAMUIIBTOHOBBIX CUCTEM
C TMOCTOAHHBIMH Kod(duuuentamu. PacronoxkeHne u CTPYKTypa MHOKECTBA COOCTBEHHBIX
yucen. YCTOWYMBOCTD W CHJIbHAs YCTOMYMBOCTH JIMHEHHBIX TaMUJIbTOHOBBIX CHUCTEM C
nepuognueckuMu  Kodpduimenramu.  Pacmonoxenue < uM CTPYKTypa  MHOXKECTBa
MYJIBTUIUIMKATOPOB. [lapameTpuueckuil pe3oHaHc. XapakTepucTuieckue nokasarenu JlsmyHosa.
Cnektp JlsnmyHoBa JIMHEHHOW CUCTEMBbI C HEMPEPHIBHOW OrpaHUYEHHOM MaTpuueid. OyHKUUU
JlsniynoBa. Teopema JlamyHoBa 06 ycrtonumBocTd. Teopema JlsmyHoBa 00 acMMNITOTHYECKOU
ycroiunBoctu. @Dynkuus YeraeBa. Teopema UYeraeBa o HeycroitunBoctu. Teopema 00
MCCJIEJOBAaHUM PAaBHOBECHS Ha aCUMIITOTUYECKYIO YCTOMYMBOCTD IO JIMHEHHOMY IPUOIHKEHUIO.

2. IuddepeHunanbHbie ypaBHEHUS IEPBOrO MOPSAKA.

OObikHOBeHHBIE au(p(depeHIInabHbIe YPaBHEHUS W CHCTEMBI IEepBOro mopsiaka. I[loHsTtue
pemieHus. YpaBHEHHs C pa3AciBIIOIIMMUCSA IEpEMEHHbIMU. TeopeMbl CyllecTBOBaHUSA U
€IMHCTBEHHOCTU DPEIICHMs Il YPABHEHHUs C pa3JeiAIOIIMMUCS NEPEMEHHBIMU. Y PAaBHEHHS B
NOJHBIX TuddepeHranax 1 HHTErpUpyromue MHOXUTEIH. OTHOPOIHBIE ¥ KBA3UOIHOPOTHBIE
ypaBHEeHUsA. YpaBHeHUs1 bepHynmnum um Pukkatu. YpaBHEHUs, HE pa3pelICHHbIE OTHOCHTEIBHO
IIPOU3BOJHON. Y PaBHEHHUs, JOIYCKAIOIME TIOHUKECHHUE TIOPsIKa

3. JIuHeliHble ypaBHEHHUS U CUCTEMBI.

DKCIOHEHTa JUHEHHOTO orepaTopa. OmnpenenuTeNb SKCIOHEHTH. DKCIMOHEHTa >KOPJIaHOBOM
kJeTKd. CHUCTeMBbl JIMHEHHBIX OJHOPOJIHBIX YPAaBHEHHMHM C MOCTOSIHHBIMH KO3(h(HIIMEeHTaMu.
IIpoctpancTtBo  pemeHnii. @DyHaameHTanbHas CUCTEMA pPEIICHHH. XapaKTEepHUCTHYECKOE
ypaBHeHue. PasnoxeHue (a3oBoro rmpocTpaHCTBa B IPSIMYIHO CYMMY HHBapHaHTHBIX
noanpocrpancTs. OOmiee pemieHue. JIMHeHOE OAHOPOJHOE YypaBHEHHE N-Oro TMOpsAKa ¢
MOCTOSTHHBIMU KO3 (ULIMEHTaMH: MPOCTPAHCTBO PEILIEHUM, XapaKTEepUCTUYECKOE YpaBHEHUE,
oOmee pemenue. Kinaccugukarus 0coObIX TOUEK JMHEHHBIX CUCTEM Ha IJIOCKOCTH U UX (ha30BbIe
nopTpeTsl. JInHeliHbIe HEOJHOPOAHBIE CUCTEMBl YPABHEHUH € MOCTOSIHHBIMH KO3 duiinenramu:
oO1ire cBOWCTBa, METOJ] BapHallMK IOCTOSHHBIX, YACTHOE PELIEHUE CUCTEMBI C PaBOH 4acThIO B
BUJIE KBa3UMHOrowieHa. JIMHEHOEe HEOTHOPOJIHOE ypaBHEHUE N-Or0 MOPSAAKA C NOCTOSTHHBIMU
kodpduuuentamMu: oOImMe CBOWCTBA, METOJ BapHalMM IIOCTOSHHBIX, YaCTHOE pelIeHue
YPaBHEHHUs C IPAaBOM 4YacThIO B BHUJE KBa3MMHorowieHa. IIpocTpaHcTBO pelieHMil JTuHEHHON
OHOpOAHON cucTeMbl. DyHIaMEHTallbHAs CUCTEMa pelIeHHi, (yHIaMEHTalbHAas MaTpHIIa,
onpenenurens Bponckoro, ¢opmyna Jlnysumnis—Octporpaackoro. JIuHeiiHble HEOAHOPOAHBIE
CHCTEMBl YpaBHEHHMH C NMEpEeMEHHbIMH KO3 UIMEHTaMH: OOIIMe CBOICTBA, METOJ BapHalluU
NOCTOSIHHBIX.  JIMHENHOE OJHOPOAHOE YpaBHEHME N-TO MOpsAKa C  I[EPEMEHHBIMU
kod(duureHTamMu: o0IIMe CBOWCTBA, NMPOCTPAHCTBO pEIICHUH, JIMHEHHas HE3aBUCUMOCTh M
3aBHCUMOCTh peIIeHUH, (yHIaMEeHTallbHas CHCTeMa peIlIeHuH, ompenenurteab BpoHckoro,
dbopmyna JlnmyBumis—OcTtporpaackoro. JInHelHOe HEOTHOPOAHOE YpaBHEHHE N-TO TOPSKa C



nepeMeHHbIMU Kod(dpurmeHTamu: o0muye CBOWCTBa, METOJ BapHaIlMW IMOCTOSIHHBIX, (opmysa
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 HyJel pemenuii. Teopema cpaBuenus Lltypma, Teopema Kuesepa.
3anava lltypma—JInyBusis, cylecTBOBaHHE OECKOHEUHOH MOCIeI0BATENbHOCTH COOCTBEHHBIX
ymcen. JIuHeiiHble OJHOPOJIHBIE CHCTEMbl YPaBHEHUU C MEPUOAMYECKUMHU KOIPPHUIHEHTAMHU.
Onepatop MoHOApoMuH. MynbTuriukaTopel. Teopus @noke—JIsmyHoBa: oOmMi  BU
byHaaMEeHTaTbHOW MAaTPULBI JIMHEHHON NEepHuOINYeCKOMCUCTEMBI, IIPUBOIUMOCTh K CHCTEME C
NOCTOSTHHBIMU K03 punimenramu.

5. O6mas Teopus nudepeHImanbHbIX YpaBHCHUH.

VYpaBHEHHS U CUCTEMBI IIOPSAAKA BBIIIE IEPBOTO M UX CBEACHHE K CUCTEMaM IIEPBOIO NOPSIKA.
Teopema cylecTBOBaHUSI M E€AMHCTBEHHOCTH pelleHUs JAudQepeHInanbHOro ypaBHEHHUS.
Teopembl 0 NPOAOKEHUH M HENPEPHIBHOW 3aBUCHUMOCTH PEILIEHUN OT HAYAJIBHOI'O YCIIOBUS.
MakcuManbHblii HMHTEpBaJl CYIIECTBOBAaHUSA. ABTOHOMHBIE W HEABTOHOMHBIE YpPaBHEHUS.
JluHaMuveckne CHCTEMBL. |'eoMeTpuyecKHe IOHSATHS, CBS3aHHBIE C AU(QepeHIHaTHHBIMA
ypaBHeHUAMU. Da30Boe NPOCTPAHCTBO U pacliupeHHoe (a3oBoe npocTpaHcTBo. [lose
HaNpaBJICHUH, HHTETpalIbHBIE KpHBBle. BekTopHOe mose, ¢a3oBbie KpuBble. Pa3oBbIi MOPTpET,
IIOJIOKEHUSI paBHOBECHUS, IpeleibHble LUKIBL. [IpeoOpa3oBaHue caBura BIOJb pELICHUN
ABTOHOMHOM Y HEABTOHOMHOM cucTeMbl. Pa30BbIi IOTOK aBTOHOMHOM CHCTEMBI.

6. DJIEMEHTHI BapUallMOHHOT'O UCHHUCIICHUA.

OcCHOBHBIE TOHSTHUS. IPOCTEMIIAs 3a/1a4a BApHALIMOHHOTO HCUUCIIEeHH. 3a/1a4a 0 OpaXxHCTOXPOHE.
3amaua co cBOOONHBIMH KOHIAMH. 3ajada s (yHKIHOHAJOB, 3aBUCSIIMX OT HECKOJIBKUX
HEM3BECTHBIX (DYHKIMH, ¥ 3a7ada uis (yHKIHOHAJIOB, COACPKAIIMX IMPOU3BOJHBIC BBICIIMX
nopsikoB. M3zonepumerpuueckas 3agayqa.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

HNudopmaruka

Heab AMCHUNIMHBI:

- W3y4eHHUE MPHUHIUIIOB aITOPUTMHU3AINN U COBPEMEHHBIX METOZ0B 00paboTKHM MH(pOpMALUU C
WCIIOJIb30BAaHNUEM AJITOPUTMUYECKHX S3BIKOB.

3agauu AMCHMILINHBI:

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

- U3y4eHHe sA3bIKa BbICOKOro ypoBHs (CH);

- IpHOOpETEHNE HAaBBIKOB PabOThI IPU CO3JJaHUH ITPOTrPAMMHOI0 IIPOAYKTA.
Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJII0)
B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI 00YYaIOIINECs T0JIKHbBI

3HATh:

- COBpEMEHHBIE METOBI M CPEJICTBA Pa3pabOTKU aITOPUTMOB U IIPOTPaMM;

- OCHOBHBI€ KOHCTPYKIMH S3BIKOB IIPOTPAMMHUPOBAHMS U CIIOCOOBI 3aIIMCH AITOPUTMOB Ha SI3bIKE
BBICOKOT'O YpOBHsI (Ha cTaHjapre si3pika Ch);

- MMETh NpEJCTaBlIeHHE OO0 HCMOJIb30BAaHUHU JIOTOJIHUTEIBHBIX MAaKETOB W OMOIMOTEK MpH
IIPOrpaMMHUPOBAHUH.

yMeThb:

- pa3pabaThiBaTh aJTOPUTMHUYECKHUE W TPOTPAMMHBIC PEIICHUS MPHUKIAIHOTO MPOrPaMMHOTO
obecrneueHus;

- IPUMCHATDH PA3JIMYHBIC MCTOAbBI OTJIAIKU ITPOTrpaMM.

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

- HaBBIKAMH CaMOCTOSTEIIbHOMN pa6OTLI Ipu CO3AaHNH MMPOTPaMMHOTO obecneueHus.



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

HepeBbs. bunapusie nepeBbst (ocHoBHbIE MoHATUA). [locTpoenue aepeBa. PekypcuBHbIN 00X07
nepesa. [louck armeMenTa B aepeBe. Y ajeHue 3JIeMEeHTOB U3 JiepeBa. [loctpoenue Xami-Tabauibl.

2. Jlunamuueckue CTpyKTyphl. CIIUCKH.

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

3. Knaccel mamsitu. JlnHamuueckoe pacnpeaesieHie NaMsITH.

OObsiBiieHHE TMEPEeMEHHOM Tuma CTpykTypa. JlocTym K 3JeMeHTaM CTpPYKTyphl. BiiokeHHble
CTPYKTYpBbI. YKa3aTelnu Ha CTPYKTYpbl. MaccuBbl CTpyKTyp. BBog, BbIBOI cTpyKTYp. CTaTHueckoe
U JMHAMHUYECKOE pachpe/elieHne NamsaTH Moj cTpykTypsl. Kmaccsl mamsitu. JuHamuueckoe
BbIJICTICHHE MTaMSATH.

4. Maccugsl. cnions30Banue yka3aTenei.

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

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

Brenenue B nporpammupoBanue. Tumbl anroputMoB. CHHTE3 alrOpUTMOB Ha OCHOBE 0a30BBIX
koHcTpykuui. Ctpykrypa CHU-nporpammel. CTaHIapTHbIE TUIBI JaHHBIX. BbIpaxeHus, THUIbI
BbIpaxeHU. Ympammstomue cTpykTypbl. Llukisl. CrnocoObl  xpaHeHus HWHGOOpMALUU.
OnHOMEpHBIE U JBYMEPHBIE MACCHUBBI.

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

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

8. OYHKIHUH.

Onpenenenue u nucnosab3oBanue GyHkuuil. [lepenaya napamerpos. @opmanbHble U (PaKTHUECKUE
napaMmeTpsl. JIokaiabHbIE U TI100aNbHbIE IEpEMEHHBIE.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

HUctopus kyabTypbl Poccun

Heab AMCHUNIMHBI:

- yrIyOJeHHOE W3Y4YeHHWE OCHOBHBIX HMCTOPUKO-KYJIBTYPHBIX IIPOLIECCOB Ha TEPPUTOPUHU
OTeuecTBa B SII0XM KaMEHHOTO, OPOH30BOTO U JKEJIE3HOTO BEKOB, B JIpeBHeil u CpenHeBeKOBOM
Pycu u B Poccum HOBOro BpeMEHM BIUIOTh /0 COBPEMEHHOCTH B KOHTEKCTE MCTOPUU
COTIpeCIBbHBIX 3eMeJb (B OCHOBHOM OTHOCsIIMXCs K Teppuropuu ObiBmiero CCCP) Ha done
KpPaTKOH XapaKTEpUCTUKU COLIUATbHO-I9KOHOMUYECKUX U MOJUTUYECKUX MIPOLIECCOB;

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

3aga4yd AUCHUILINHBI:

- Pa3BHUTHUC HABBIKOB CPABHUTCIBbHO-UCTOPHUYCCKOI'O  adHal/IM34d, OBJIAJCHUC OCHOBAMH
HCTOPHUYCCKOI'O MBIIIJICHHA,

- BBIpA0OTKa CHOCOOHOCTH MPUMEHSTH TOJyYCHHBbIE 3HAHHUS B cdepe HcTopuu, B chepax
KYJIbTYpPOJIOTHU U UCKYCCTBO3HAHMSI.

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

- BO)XHEHUIINE BEXU OCHOBHBIX HCTOPUKO-KYJIBTYPHBIX IPOLIECCOB Ha Teppuropun OTedecTsa B
AMOXM KaMEHHOro, OPOH30BOT0 M Xele3Horo BekoB, B JlpeBHeil u CpenHeBekoBoil Pycu u B
Poccun HOBOro BpeMeHH BILIOTH JJO COBPEMEHHOCTH B KOHTEKCTE UICTOPHH COIIPENEIbHBIX 36MEIb
(B OCHOBHOM oTHOcAIMXcs K Tepputopun O6siBiero CCCP);

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

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

yMeThb:



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

BJIA/IETh:

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

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

CBoeoOpa3zue 1 MpOTHBOPEUUBOCTh KyIbTypHOTO pazputusi CCCP B 20-50-¢ rr. Kynbrypa 1920-
x T1T. [loHsTHE "KYyNbTYypHOU peBomtonuu", ee peanusanus. HoBas oOpa3zoBarenbHas cUCTEMa.
Hayka u texnuka B 1920-e rr. XymoxecTBeHHas KyibTypa JAHHOTO mepuona. BiusHue
peBomtonuid 1917 r. u rpaxkaaHCcKoil BOITHBI HA COCTOSIHUE KYJIBTYPBI.

Kynbrypa 1930-x rr. Ilpomomxenue "kynbTypHOW peBomtouuu". Pa3Butue cucTembl
oOpazoBanus. Pa3ButHe ecTecTBeHHbIX Hayk. Curyanus B cdepe TyMaHUTAapHBIX Hayk.
XynoxkecTBeHHass KyuabTypa. Jlureparypa. W300pa3urenbHoe HMCKYCCTBO. ApXHUTEKTypa.
Kunemarorpad. MckyccTBo 1 B1acTh.

OcHOBHBIE MPOTUBOPEYHUS U TOCTHKEHUS B 00s1acTH KyIbTypsl B 60-90-e rr. XX B. 1 Hauane XXI
B. B CCCP u Poccun. ['ocynapcTBeHHas MOMUTHKA B 00JIacTH HayKu M oOpazoBaHus. HoBbie
TEHJCHIIMY B Pa3BUTHU OOIIECTBEHHBIX HayK. EcTecTBeHHbIE HAyKu. XyI0KECTBEHHAS KYJIbTYpa.

[Tepexon ko BceoOmeMy cpenHeMy oOpa3oBaHui0. PazButue ectecTBeHHBIX Hayk. CUTyalus B
chepe rymaHuTapHblXx Hayk. OdunuanbHoe M HeopUIMAIbHOE MCKYCCTBO (JIUTepaTypa,
YKHBOIIHCH, CKYJIBIITYpa, TEATP, MYy3bIKa).

"HlkonbHas pedopma". PagukanbHble U3MeHEHHs B cepe B3aUMOOTHOIIEHHs roCyaapcTBa U
cdepsl KynbTypbl. JIuTeparypa u HICKYCCTBO B HOBBIX YCIOBUSIX. Pa3BuTHE ryMaHUTapHBIX HAyK U
COCTOSTHUE €CTECTBEHHBIX HaYK.

HoBele ycioBus cyiiecTBoBaHUS KyJIbTYpHOH cdepbl. V3MeHeHHs B cucrteme oOpa3oBaHMSL.
Curyauust B 001acTH €CTECTBEHHBIX M T'YMaHUTApHBIX HayK. XYJOXKECTBEHHas KyJbTypa B
coBpeMeHHOM Poccun.

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

BnusiHue Ha pazBuTHe KyJIbTyphl Bo3BbIIeHUsT MockBbl 1 KynukoBckoii mobensl. Bo3pblenue
MockBbl. MoCKBa Kak IIEHTP KyJIbTYpbl (POPMHUPYIOIIEHCS BETUKOPYCCKOM HApOAHOCTH.

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

Apxurekrypa. CtpoutenbcTBo codbopoB 1 MockoBckoro Kpemiis. Apucrorens @uopaBaHTH.

XKusomnuce. ®eodan I'pex. Anapeit Pydres.



OCHOBHBIE TEHAEHIUH B pa3BUTHHU KyIbTypbl Poccun B XVI B. KynbTypa ykazaHHoro nepuoja
Kak OAMH U3 (aKTOpPOB CKJIAJIbIBAHUS BEIMKOPYCCKOM HapogHocTH. DdopmupoBaHue
NOJUTUYECKOH  MJICOJIOTMH  IEHTPAIU30BAaHHOTO TrocyaapcTBa. OOIIECTBEHHAs  MBICIb.
Konnenmus "MockBa - Ttperuit Pum". "Ckazanme o kHa3bsIX Bruaaumupckux" —kak
npornarasiucTckoe counHenue. Kpynneiimue neronucusie cBojbl. "Crenennas kaura". "Uerbu-
muHen". JKurtuitnas nutepatypa. XpoHorpadsl. Mcropuueckue nosectu. Ilydonmumucrudeckue
npousBeaenus Meana IlepecBeroBa. Ilepenucka A.KypOckoro ¢ MBanom ['po3nsim. Hauano
kauronevyaranusi B Poccun. MBan @DenopoB. Apxutekrypa. lllaTpoBoe CTpPOUTENTHCTBO.
O6oponHoe 3o0m4ectBo. JKusonuch. J(Monucuii u ero mkona. beir u Hpassl. "JlomocTpoit".
Haponnoe tBopuecTBo. BinssHne onpuyHuHbl U JIMBOHCKON BOMHBI HA COCTOSIHUE KYJIBTYPBI.

Baxneiimue kynbTypHble noctikeHus B Poccun B XVII B. Havano dopmupoBanusi pycckoit
Hauuu. CMyTHOE BpeMsl U €ro OTPaK€HHE B KYJIbTYpPHBIX INpouLeccax. Y CHUJIEHUE KYJIbTYPHBIX
cBa3eil ¢ 3amamHodi  EBpomoit.  OOmiecTBeHHas MbICITb. TeopeTudeckoe 00OCHOBaHUE
camozepxkaBusi. Anosorus packosna ("Xutue" mporomoma ABBakyma). YCHICHHE CBETCKHX,
paIMOHATNCTUYECKUX U JIEMOKPATHUECKUX 3JIEMEHTOB B KynbType ("oOMupiienue" KylbTyphbl).
Pacnipoctpanenue rpamoTHOCTH, pa3zButue npocsemieHus. HIkonbl. CrnaBsHO-IpeKO-IaTHHCKAS
akazemus. Hakornenue U pacnpocTpaHeHue HaydHbIX 3HaHMW. Jluteparypa. Jleronucu. HoBele
auTepaTypHsble xKaHpbl. Catupuueckue U ObITOBbIE TOBeCTU. CHILIa0MUYECKOe CTUXOCIIOKEHHE.

Apxurekrypa. "/IluBHoe yzopoune". Cyap0a marpoBoro 3oa4ectBa. CBeTCKHE 3/1aHUS U XpaMbl
Mockssl, Spocmabisg, PocroBa Bemukoro. "Hapeimkuackoe (MOCKOBCKOE) OapoKko".
JepeBsiHHOE 3014€CTBO.

JKuonmch. @pecku u MKOHBI. [losIBICHHE pealMCTUYECKMX TEHJICHIIMMA, HA4ajao MOPTPETHOMN
sxkuBormic. CuMoH Y1IIakoB.

My3blka 1 HApOAHBIN TEaTp.

briTOBBIC HOBIIECTBA U TpaAUuIIUOHHBIC YCPTHI. HaPOI[HOG TBOPUYCCTBO.

3. O6pa3oBaHue KJIAacCOB U TOCYJApCTBa Y BOCTOUHBIX ClaBsH. J[peBHss (1OMOHrobcKas) Pyce.
KynsrypHO-ucTOpHueckoe passutue. Pycckue 3emnu u 3onoras Opna.

Bocrounble cnaBsiHe, MX HCTOKM U KyiubTypa. IIpoOGnemMa 3THOreHe3a BOCTOYHBIX CJABSH.
OcHOBHBIE 3Tallbl CTAHOBJIEHUS TOCYJapCcTBEHHOCTH. JlpeBHssa Pych n koueBHUKH. BusanTuiicko-
IpeBHepycckue cBa3u. OcoOeHHOCTH coluanbHOro cTposi [IpeBHeil Pycu. DTHOKyIbTypHbIE U
COLIMAIBHO-TIOJIMTUYECKUE TIPOLECChl CTAHOBIECHUSI PYCCKOM TOCyIapCTBEHHOCTH. IIpunsaTue
xpuctuancTBa. Pacnipoctpanenune ucinama. Hapoasl Bocrounoit EBponst Bo 2-if moa. I Teic. H.3.

Kynberypa Kuesckoii Pycu Ha poHe cpeineBexoBoii KynbTyphl. KylbTypHOE Haciea1e BOCTOYHbBIX
CIaBsiH M pycckas KyiabTypa. POpMHUpOBaHME JPEBHEPYCCKOM HApOAHOCTH. ApPXUTEKTYpa,
XKHUBOITUCh, peMecia, JuTeparypa, ¢onpkiop. Cucrema pocmnuceil JApeBHEPYCCKOTO Xpama.
TeXHUKHN PEeBHEPYCCKOrO NMPHUKJIAJAHOIO UCKyccTBa. Penurnosnele npencrasieHus B Kuesckoi
Pycu: ot MHOro60kH1sI K XpUCTHAHCTBY. J[BOeBepHe B pycCKOil KynbTypHOU Tpaauuuu. Kuesckas
Pycw 1 packos MUpOBOI1 XpUCTHAHCKOM LIEPKBU. PosIb XpUCTHAHCTBA B pa3BUTHH JPEBHEPYCCKOMN
KYJIBTYpBI.

Kynerypa Hosropoackoii, Braanumupo-Cysnanbckoit u [anuuko-BosbiHCkol — 3eMerns:
JIOKaJIbHbIE 0COOEHHOCTH apXUTEKTYPBbI, )KUBOIIUCH, peMecia, JUTepaTypsl, Gonbkiopa. [logpem



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

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

ConnanbHO-TIOJUTHYECKHUE U3MEHEHHS B pycckux 3emiisix B XIII-XV BB. Pych u Oppa: mpo6iiemsl
B3aMMOBIHUSHUS. TopMo3sliee BIUSHIE 30JI0TOOPBIHCKOIO UTa HA PA3BUTUE PYCCKOM KYJIbTYPBHI.
PasrpoM u yHuuToxkeHue KyJlIbTYPHBIX LIeHHOCTE!. Pa3phiB u ocinabiaeHue TpaaulMOHHBIX CBsI3ei
C XpUCTHAHCKUM MHUPOM. YTIaJOK pemMeciia U HCKYCCTBa.

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

OcHOBHBIE TEHAECHLUMU B DPA3BUTUM OOpa30BaHHUA U NPOCBELICHMS, HAYKH, apXUTEKTYpHI,
auTeparypsl 1 UckyccTBa B Poccum mepsoii uerBeptu XVIII B. Pedhopmer Ilerpa I B obnactu
KYJIBTYpbl ¥ ObITa. BBenenue rpaxmanckoro mpudra, apaOCkux udp, HOBOrO KaleHIApPS.
[lepBast pycckas neuatHasi razera. CBETCKUN XapaKTep HOBOM KYJIbTYpbI, €€ B3aUMOJAECHCTBUE C
3amaJHOEBPOINEHCKON KynbTypoil. Axkagemusi Hayk. CBerckas IKoJia. BOEHHBIE IIKOJIBI.
Cerckue y4eOHUKH M Hay4yHas jureparypa. Hayka m Texnuka. OO1eCTBEHHO-TIOIUTHYECKAS
MbIciib. CTaHOBJIEHHE FOPOICKON ApXUTEKTYPbI: pErysipHas JIaHUPOBKA, CBETCKHE U LIEPKOBHbBIE
3nanus. Co3gaHne OOIIECTBEHHBIX, HAYYHBIX, MY3EHHBIX, OHMOIMOTEYHBIX YUYPEKICHUI.
Jluteparypa. Kusonuce. Ckynbntypa. Teatp.

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

"Bex mpocBemenus". CocloBHBIN xapakTep oOpasoBaHus. JlesTeNbHOCT AKaJeMHUHU HAyK.
O6cnenoBanue u uzyuenue crpanbl. M.B. JlIomonocoB. OcHoBaHre MOCKOBCKOTO YHUBEPCUTETA,
AkagemMuu XynoxecTtB, ['opHoro mHctutyra. @opMupoBaHue pyccKodM HHTeureHuuu. A.H.
PanuiieB u ctaHOBIIEHUE OMIMO3UIIMOHHON TPAJAUIIUU B PYCCKOM 001IeCTBEHHOM MbIcTH. PazButne
TEXHUUYECKUX U €CTECTBEHHBIX HayK. Poccuiickue n3obperarenu. KommiekcHele reorpadguueckue
skcnieauiy. BoapHOe sKOHOMHUECKOe 00mIecTBO. McToprdeckue Tpyasl U HAYaI0 MyOIHKAIIUU
UCTOPUYECKHX MCTOYHUKOB. JluTeparypa wu myoOnunuctuka. Pycckoe mTpOCBETUTENBCTBO.
Kypnans! v razeTsl. Bo3HukHOBeHUE pycckoro npogeccruoHaibHoro Tearpa. KpenoctHoii teatp.
BBIT 1 HpaBBeI: 1€pEBHS U TOPOJ.

ApPXUTEKTYpa U )KUBOIHUCH: OAPOKKO U KIACCULIU3M.

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

OcHOBHBIE BEXH B Pa3BUTUU KyIbTYpHI B MpeapedOpMeHHBIH U MopedOpMEHHBINH MEPUOABl B
Poccun XIX B.

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



Peanusm u pomantusm. ConuanbHbIE HIEU B QpXUTEKTYPE U KUBOIHCH.

KynbsTypa Poccuu Bo Bropoii nonoBune XIX - Hauane XX B. CoCTOSIHME MPOCBEUICHUS U TIEYATH.
Tunbl HavanbHO# mikosbl. Cpennee oOpasoBanue. Briciiee oOpazoBanue: pacmmpenue (Gpopm.
OcHOBaHHME HApOJHBIX YHUBEPCUTETOB. KHUrOM3ZaTeNbCKOE M KYpPHAIBHO-TA3€THOE JIETIO.
KynbeTypHO-TIpOCBETUTENBCKUE YUpekaeHUs. Pa3BuTre Hayku v TexHUukHU. HoBble HarpaBieHus B
Hayke. Co3laHue HayyHbIX IIKoJ. Hauano mnpuMeHeHuss TEXHUYECKUX HOBIIECTB B OBITY.
XynoxecTBeHHas KyiabTypa. PacuBer nuteparypsl. Pazsutue Teatpa. Mys3bikanbHas KyJabTypa.
Kuponuce u ckynpnrypa. MojepHusM B JuTeparype U H300pa3uUTEIbHOM HCKYCCTBE.
XynoxecTBeHHbIE 00bEIMHEHUSI.

Cruns MogepH. Cunte3 uckyccrs. CumBoau3M Havana XX B.

OcHOBHbIE KyJbTypHbIE TocTHX)eHus B Poccun Hauana XX B. BinusiHue nepBoil MUpOBOM BOMHBI,
peBonronuid deBpanst u OokTAOps 1917 r. m rpaxkaaHckod BOMHBI B Poccuu Ha KylIbTYypHYIO
CUTYALHIO.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

HUctopus

Heab AMCHUNIMHBI:

- yrIIyOJIEHHOE M3yY€HUE OCHOBHBIX MCTOPUUYECKHX IPOLECCOB Ha TeppuTopuu OTeuecTBa B
AIOXU KaMEHHOTro, OpOH30BOr0 U KEJe3HOro BekoB, B JlpeBHeil u CpenHeBexoBoil Pycu u B
Poccun HOBOro BpeMeHH, BIUIOTH JO COBPEMEHHOCTH B KOHTEKCTE HMCTOPUU CONPEAENIbHBIX
3eMenb (B OCHOBHOM OTHocsmuxcs K Ttepputopun ObiBiiero CCCP) Ha ¢one kpaTkoi
XapaKTEPUCTUKU COLNATbHO-IPKOHOMUYECKUX U MOJUTUYECKUX IIPOLIECCOB;

- q)OpMI/IpOBaHI/IC npeaCTaBJICHUA O prnHeﬁ].HHX JOCTHIXKCHUAX OTE€YECTBEHHOM KYJIbTYPbI U
OCHOBHBIX TCHACHIMAX €€ Pa3BUTHA.

3aga4yu AUCHUILIMHBI:

- Pa3BHUTHUC HABBIKOB CPABHUTCIBbHO-UCTOPHUYCCKOI'O  adHal/IM34d, OBJIAJCHUC OCHOBAMH
HCTOPHUYCCKOI'O MBIIIJICHHA,

- BbIpa0OTKa CIIOCOOHOCTH NMPUMEHSATH MOJIYyYEHHbIE 3HaHUS B cepe UCTOPUU U MOJUTOJIOTHUH,
VCTOPHUH HAYKH.

ITepedyens miIaHMPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO JTUCHHUILINHE (MOAYJIIO)
B pesynbrare oCBOCHUS AUCITUTUTMHBI 00YJarONTUeCs JOMKHBI
3HATh:

- OCHOBHBIE 3aKOHOMEPHOCTH COLMAJIbHO-3KOHOMUYECKUX M TOJIUTHYECKUX IPOLIECCOB Ha
tepputopun OteuectBa B JlpeBHeii u CpenneBekoBoit Pycu u B Poccun HOBOro BpeMeHH BILIOTh
JI0 COBPEMEHHOCTH B KOHTEKCTE MCTOPUH CONpPENENbHBIX 3eMelb (B OCHOBHOM OTHOCSIIUXCS K
tepputopuu ObiBiiero CCCP);

- Ba)XHEHIIME BEXW OCHOBHBIX HCTOPHYECKMX TpoleccoB Ha Teppuropun OtedecTBa OT
JPEBHOCTH JI0 COBPEMEHHOCTH B KOHTEKCTE€ WCTOPHH CONPEACTHHBIX 3eMellb (B OCHOBHOM
oTHOcsuxcs K Tepputopun ObiBiero CCCP).

yMeTh:

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



BJaJ€Th:

- OCHOBAMH HCTOPHYECKOTO MBIIIJICHHS, CTIOCOOHOCTHIO IPUMEHSTh MOIy4YeHHBIE 3HaHUS B chepe
VUCTOPHHM U ITOJIUTOJIOTUH, UCTOPUM HAYKH.

Tembl u pa3iennbl Kypca:

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

['peueckas xomonuszamus Ceseproro [IpruuepHoMopbsi: pakTOphl, UCTOKH, IIEpBbIe KONOHUU. Tpu
MOJIMTUKO-3KOHOMHUYECKHX LIeHTpa aHTuYHOoro CeBepHoro [IpuuepHoMopbsi.

[Tocenenusi. MOTWJIBHUKU. DKOHOMHKA TPEUYECKUX KOJOHMH. MecTHOEe IpeuecKkoe peMeciio u
uckycctBo. Cynpba anTruHbIX rocynapcts Cesepnoro [IpuuepHomMopbst.

2. KynbTypa npacnas, 6ajiToB 1 (UHHO-YIPOB B APEBHOCTH U PAHHEM CPEIHEBEKOBbE.

Kynbrypa mnpacnaBsH, OantoB u (QuUHHO-YrpoB. BrusHue kenbTckod, (Qpakuiicko u
MparepMaHcKod KynbTyp. DTHOI€HE3 BOCTOYHBIX cCllaBsH. [IluchMeHHBIE U apXeoOTHYECKue
HCTOYHUKU O CIIaBsSHAX.

3. Kynbtypsbl ckugo-cHOUpCKOro U capMaro- F'YHHCKOTO KOYeBHHYECKOTo Mupa EBpazuu.

Ckudbl 1 pOJICTBEHHBIE UM HApPOJbI, MX HCTOPHs U KynbTypa. HMckyccTBO CKn(o-cHOHPCKOTO
3BEPHHOI0 CTWJISL, €r0 CTWJIMCTHKA U ceMaHTuka. [Ipobnema ckudckoro Hacineaus B UCKYCCTBE
Poccun. Kynbrypa capmarto-ryHHckod smnoxu. KyneTypHas curyanus B snoxy Benukoro
IIEpPECEICHNsI HAPOI0B.

4. Mertoapl MU HMCTOYHUKH HU3y4yeHHMs] HCTOpUHU. XpoHousorus. CymHocTh, (opMbl, (YHKIHUU
HCTOPUYECKOIO 3HAHUS.

[TonstTe u knaccudukanuss UCTOPUUECKOrO MCTOYHUKA. VcTropmueckas M apxeoyiornyeckas
nepuoauzanuu. OTHOCUTENbHAsE U aOCOJIOTHAs XPOHOJOTMU. BO3MOXXHOCTH HMCHOIb30BaHUS
JTAHHBIX MMCbMEHHBIX UCTOYHUKOB, IMHTBUCTHKH U aHTPOIIOJIOT Y [T OLIEHKH U HHTepIpeTaluu
apXeoJIOTHYECKUX MaTepuasioB. MeTObl €CTECTBEHHBIX HAayK B HCTOPHKO-apXEOJOTMYECKHX
HCCIIEIOBAHMSIX panuokapOOHHBIN aHaJu3, crekrporpagus, MeTajuorpadus,
JEHAPOXPOHOJIOTHS U JP.

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

5. OcHOBHBIE JOCTHIKCHHA B ITPOLECCE TEXHOJIOTHYSCKOM SBOIIOINH B DHEOJIUTE U 6pOH3OBOM
BCKC€. I/ICKYCCTBO 1 UACOJIOTrusA 3I10XHU BHGOHI/ITa-6p0H30BOl"0 Beka. OCHOBHEIC BEXU B OCBOCHHUU
JKene3a. PaHHMI JKene3HbIM BEK: OCHOBHBIC YCPTHI KaK KYHLTypHO-TCXHOHOFquCKOﬁ OIIOXH.

Hauano merannyprun. 3HaueHHe MeTajula B Pa3BUTHUHU UYEJIOBEUYECKOM KyJIbTYyphl M OOIIECTBA.
OtkpbiTe Meau U OpoH3. OCHOBHBIE JTOCTHKEHHUS B MPOLECCE TEXHOJIOTHYECKOM 3BONIONNHU B
JHEOJINTE U OpOH30BOM Beke. VICKycCcTBO M MAEONIOTHsS 3MOXH YHEONUTa-0poH30Boro Beka. Oc-
HOBHBIE BEXH B OCBOCHMHM ’Keje3a. PaHHWI jKelle3HbIM BEK: OCHOBHBIE UEPThI KAaK KYJbTYpHO-
TeXHOJorn4eckoi snoxu. Juddepenuanus pernoHOB Ha OCHOBE pazIMUMid B TEMIIaX Pa3BUTHUS
Y 3apOKJICHHE JIOKAJbHBIX BAPUAHTOB B KYJIbTYpE.



6. OCHOBHBIE TEHAEHUUH KYyJbTypHO-UcTOpUueckoro pazsutus Pycu, Poccun, CCCP wu
noctcoBeTckoi Poccuu B anmoxy CpenneBekoBbsi, HoBoro u Hogeifiiero Bpemenu.

HcTOpUKO-KynbTypHBIE  TPOIECCHl B MEPHOALI  (eojanu3mMa, KamuTaliu3mMa © B
MOCTKAMUTAIMCTUYECKYIO A110XY. OCHOBHBIEC TEHCHIIUU U MEPCIIEKTUBBI KYJIbTYPHOTO PA3BUTHSI.

7. Hponcxo;xz[eHHe YCJIOBEKA M 3apOXKIACHUC KYJIBbTYPBI. [TousaTs KaMEHHBIN B€K, JHCOJIUT,
6p0H3OBBIfI M KeJIe3HbINH BeK. OCHOBHBIC YEPThl KAMEHHOI'O BC€Ka (HaHeOHI/IT, MC30JIUT, HGOJ'II/IT)
Kak KyanypHO-TCXHOHOFH‘ICCKOI;'I n aHTpOHOFCHeTquCKOﬁ JIIOXH.

OcHOBHBIE YE€pTHl KAMEHHOIO BeKa (MaJ€OJIUT, ME30JMT, HEOJMT) KaK KyJIbTypHO-
TEXHOJIOTMYECKOM M AHTPONOT€HETHUYECKON S3I0XU. DBOJIIOLMS TEXHOJIOIMUECKHX HaBBIKOB B
IEPUOJI KAMEHHOI'O BeKa. 3apOoXkIeHUE MCKYyCCTBA. VICKyCCTBO ManeoiauTa: OCHOBHBIE CHOXKETBI,
¢dopmbl, pueMsl, GyHKIA. Me30JaUT: HOBBIE YepThl UCKYCCTBA. BO3HUKHOBEHHE PETUTHO3HO-
MHU(OJIOTHUECKUX, (PUIOCOPCKUMX M Marndeckux IpeJCTaBICHHI: OCHOBHbBIC CBUIETEIbCTBA
JAaHHOTO npoliecca. BaxHeliue Xo3siicTBEHHbIE CABUIM B KaMeHHOM Beke. Heonurtuueckas
PEBOJIIONMS U CBSI3aHHbIE C HEM M3MEHEHMs B MaTepHAIbHOM KYJIbTYpPEe, HCKYCCTBE U MJICOJIOTHH.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

KBanroBasi MexaHuka

Heab AMCHUNIMHBI:

- OCBOCHHC CTYACHTaMH OCHOB KBaHTOBOM MEXaHHUKHU.

3agauu AMCUUIIINHBIL:

- (opmupoBaHue 0a30BBIX 3HAHWK B OOJACTH AHATUTHUYECKOW MEXAHWKH KaK JUCHIUIUINHBI,
UHTETpUpPYIOIeH 00Imedru3nIecKyo 1 MaTeMaTHIECKYIO TIOATOTOBKY CTY/ICHTOB;

- OBJIaICHUC OCHOBHBIMH MCTOAAMH, IO3BOJIAOINHMMU PpCHIATH YPAaBHCHUMA aHAIIMTUYECKOM
MCXAaHUKHU; pCIICHUC 3a/la4, OXBATbIBAOIINUX OCHOBHBLIC ITPUITIOKCHU S aHAJUTHYCCKOH MEXaHUKH.

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

3HATh:

- OCHOBBI JIArPAHKEBOW MEXAHHKHU;

- TCOPETHYCCKUC OCHOBbI JUHAMUKHW KOHCCPBATHUBHBLIX W JUCCUIIATHUBHBIX CUCTEM BOJIM3HU
paBHOBECHUA,

- TEOPETUYECKHE OCHOBBI IMHAMUKH TBEPAOIO TEJA;

- IPUHIIUIT HAUMEHBIIETO IEHCTBUS M OCHOBBI TAMUJIBTOHOBON MEXaHUKU;
- METOJl KAHOHMUYECKUX NpeoOpa3oBaHuil U anmapart ckoOok Ilyaccona;

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

- METO NCPEMCHHBIX Z[eP’ICTBHe'YFOJI.

yMeTh:

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

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

- BBIYUCIIATH CECUCHUC PACCCAHUA B JaHHOM LCHTPAJILHOM I10JIC,



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

- BBIYUCIIATh MOMCHTEI HHCPLIUH TBCPAOTO TCJIA,

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

- OCYILECTBJIATh KAHOHUYECKHE MPE0OPa30BaHMs C OMOIIBIO JAHHOMW MPOU3BOIAIICH (DYHKIINU;
- BBIUMCIIATH ckoOKu Ilyaccona;

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

- IEPCXOAUTh K ICPEMCHHBIM HCﬁCTBHG-erH;

- BBIYHUCJIATH aI[I/Ia6aTI/I‘ICCKI/Ie HWHBApHUAHTHI.

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

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

TeMbI U pa3jeiibl Kypca:
1. OcHOBBI JIarpaHXkeBON MEXaHUKU

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

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

[ToTenmmansHas sHeprus. CoxpaHeHue MOJHOM »Hepruu. HemoTteHnumansubie cuibl. CTpyKTypa
0000111eHHOT0 MOTEeHLMaNA. 3aKOHbl COXPaHEHUsI YJHEPTUH, UMITYJIbca U MOMEHTa UMITyJIbCa Kak
CJICZICTBUS OJTHOPOTHOCTH BPEMEHH, IIPOCTPAHCTBA U U30TPOITOHOCTH MPOCTPAHCTBA.

OI[HOMepHOG ABUXKXCHUC WU HHTCTPUPOBAHUC ypaBHeHI/Iﬁ ABWIKCHUS C IIOMOLIIBKO HWHTETPAJIOB
JBHXXCHUA. 321,[[8.‘18. ABYX TCII. I[BI/I)I(CHI/Ie B HCHTPAJIbHOM II0JIC.

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

PaBHOBecue. Y CTOMYMBOCTh U HEYCTOMYHBOCTH. JIMHEapu3amus u Maibie KoneOanus. JJunamMmka
KOHCEPBAaTUBHBIX U JMCCUIATUBHBIX CHCTEM BOJIM3U 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 BpallleHHE CUMMETPUYHOIO BOJIYKA. YTiIbl Oiiepa. CUMMETPUYHBIA BOJYOK C
3aKpeIICHHOM HIKHEHW TOUKOM B moJie TskecTu. Crisiiuii BOJTYOK.



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

HanpasisienHocTs: [IpupoaonoaodHbie TEXHOJIOTHN M OMOMUMETHYECKUI TU3aAHH
MaTepHaJIOB H CUCTEM

KBanToBas Teopus

Heab AMCHUNIMHBI:

- 3HAKOMCTBO C HEOOBIYHBIMH CBOMCTBAMM KBAaHTOBBIX CHUCTEM, O6y‘-I€HI/I€ criocobaM OIucaHus
HCPCIIATUBUCTCKUX KBAHTOBBIX CHCTEM, 3HAKOMCTBO C OCHOBHBIMHM MCTOJAMHU OIIMCAHUA
PCIATHBUCTCKUX YaCTHUILIL.

3agauu AMCHUIINHBIL:

- 3HaKOMCTBO C 0a30BBIMH JKCIIEPUMEHTAJIBHBIMH (akTaMyd B OOJIACTH KBAaHTOBOW (H3WKH,
ycBoeHue ypaBHeHuil lpenunrepa, [laynu m J{upaka, OnuMCHIBAIOIIMX KBAHTOBBIC SIBJICHHS,
OBJIaJICHUE MaTeMATUYECKUMU METOJlaMH, MO3BOJIAIOIIMMU pellaTh KBAaHTOBBIE YpPaBHEHUS,
pelIeHue 3aa4, OXBaThIBAIOIINX OCHOBHBIC MPUIIOKEHUS! KBAHTOBOM (DU3HKH.

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

3HATh:

- YUCJICHHBIE MTOPAJIKH BEIUYHH, XapaKTEPU3YIOINE KBAHTOBBIC SBJICHUS;

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

- OCHOBHBIE IPUHIUIIBI KBAHTOBOM MEXaHUKU;

- METOJAbI OITMCaHUA KBAHTOBBIX CUCTEM,

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

- OCHOBHBIC TOYHO pCHIAEMbIC MOACIIN KBAHTOBBIX CUCTEM;

- OCHOBHbIE IPUOIM>KEHHBIE METO/IbI PEILIEHUS 3a]]a4 KBAHTOBON MEXaHHMKH: KBa3UKJIACCUYECKOEe
npuOIIKEeHNE, CTAIIHOHAPHYIO U HECTAIIMOHAPHYIO TEOPHUIO BO3MYIIIEHU, BApUAIIMOHHBIN METO/;

- MCTOJbI 1 CITIOCOOBI OIKMCAHUS CUCTEM TOXKIACCTBCHHBIX YaCTHIL B KBaHTOBOM TCOPHHU,
- MCTOJBbI OITMCAaHHA PACCCAHUA YACTHUIL,

- ONHCAHME B3aUMOJCHCTBUSA OJICKTPOMArHUTHOI'0 M3JIYUYCHUSA C KBAHTOBBIMH CHUCTCMaMU
3apsAa0B;

- OCHOBBI peHHTHBHCTCKOf/'I KBaHTOBOM TCOpHHU.



yMeTb:

- HaXO/AUTh Oe3pa3MepHbIe TapaMeTPhl, ONPEIEIAIOLINE U3y4aeMOe SIBJICHUE;

- IPOU3BOJIUTH YUCIICHHBIE OLIEHKH 110 MOPSIKY BEIUYHHBI;

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

- HaXO/IUTh KBAHTOBOMEXAHUYECKHE CPEHHUE C IIOMOLIbIO U3BECTHBIX BOJIHOBBIX (DYHKIMI;

- IPUMEHSATh KBa3WKJIACCUUECKOe MPUOTUKEHUE [Tl OLEHKH YPOBHEW YHEPTUU U BEPOSTHOCTEHN
MIPOXO0K/ICHHS CKBO3b MOTEHIIUANIbHBIE OApbEpHI;

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

- IPUMEHATH HECTALIMOHAPHYIO TEOPUIO BO3MYILICHUH JIUI HAX0KICHHS BEPOSTHOCTEN I1EPEX010B
MEXIY COCTOSIHUSIMU;

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

- BBIYHUCJIATH I[I/I(I)(I)epeHLII/IaJ'IBHBIC CCUYCHU paCCCAHUA YaCTULl pa3JIMYHbIMHA ITIOTCHIIUAJIAMU

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

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

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

- HaBBIKaMH TEOPETUYECKOT0 aHAIN3a, MOJICIIMPOBAHUS U OIICHOK CBOMCTB pealbHbIX (PU3HUECKUX
CUCTEM, 00JIaJAI0IINX KaK JUCKPETHBIM, TaK U HENPEPHIBHBIM CIIEKTPOM.

TeMbl U pa3jaesibl Kypca:
1. BonHOBas MexaHUKa MPOCTBIX CUCTEM U TEOPHUS PACCESHUS.

['nnore3a kBaHTOB ((hOTOHOB), ypaBHeHHe DifHIITElHHA A1 PoTodpdexra. Mmmynsc GpoToHa u
apdext Komnrona. Bonusl ae bpoitnsa. {nuna BomHsl ne bpoina st snektpoHa. IInmotHocTh
BEPOATHOCTH M aMIUIMTY/1a BEPOSTHOCTU OOHApPYKUTh YAaCTUIly B 3aJlaHHOM Touke. YcioBHE
HOopMUpOBKH. Cynepro3uiusi BoiH A€ bpoiiis (BosHOBON makeT). AMIUTUTYJa BEPOATHOCTH U
IUIOTHOCTh BEPOSATHOCTH OOHAPYKUTh YAaCTUIy C 33JaHHBIM UMITyJlbcoM. BonHoBas ¢yHKIus.
HopmupoBka BONHOBBIX (PYHKLIMH Ha €IMHUIlY M Ha jAenbTa-QpyHkuuio. Bomna ne Bpoiinsg u
onepatop wummynbca. YpaBHeHue IIpegunrepa. CrammoHapHbIE COCTOSIHUS. Y paBHEHHE
HEIPEPBIBHOCTU JUISl TUIOTHOCTH BEPOSITHOCTH M INIOTHOCTh TOKA BEPOATHOCTU JUISI YACTHIIBI.
OpnomepHoe (¢GuUHUTHOE W WHOUHUTHOE JBW)KEHHE dYacTUlbl. [IpuHIMN Cyneprno3uiuy.
['aMuIbTOHMAH JIMHEWHOrO TapMOHHMYECKOro ocuuuraropa. Oneparopel  poOXACHUS U
YHUYTOXEHHUS. DHEPTETUUECKHUI CIEKTp JMHEWHOTro ocumiuisiTopa. llocTpoeHne coOCTBEHHBIX



GYHKIMA JTUHEHHOTO OCHWIISATOpa B KOOPAMHATHOM TIpejacTaBiieHuH. [lommHOMBI DpmuTa.
Pa3nenenue nepeMeHHBIX B KBAHTOBOM 3a/1ade ABYX Ten. CBeeHUE 3a1a4M ABYX TEJ K IBUKEHUIO
YacTUIBI ¢ TPHUBEACHHON Maccoil B IEHTpaJibHOM moje. Omneparop OpOUTAIBHOIO MOMEHTA
YaCTHUIIBl B KOOPAMHATHOM MpeacTtaBieHnn. Chepruueckue TapMOHUKHU. | aMIIIBTOHNAH YaCTHIIBI
B cepuuecKuX KOOpAHHATax. Pa3jieneHue nmepeMeHHBIX B LEHTPAILHOM T0J€. YpaBHEHHE IS
panuanbHoi QyHKIMH. ['aMUIBTOHMAH BOAOPOIONOAOOHOTO aToMa. ATOMHAs CHCTEMa eIMHUII.
DOHEepreTUYecKrii CIEeKTp W pagualbHble BOJHOBBIC (YHKIMK CTAallHOHAPHBIX COCTOSIHUUN
BOJIOPOJIONIONOOHOTO aToMa. I'JaBHOE, paguanbHOE, OpOMTaIbHOE W MAarHUTHOE KBAaHTOBBIC
yucna. [locranoBka 3amaun paccesHus. Yupyroe paccessHue. AMIIIUTYyAa paccesHus. CeueHue
paccesHus. DyHkuusa ['puHa 3amaum paccesHus. VHTerpaJbHOE YypaBHEHHME Ul 3a4adud
paccestaus. [Ipubnmxenne bopra. Meron mapruansHbix BoiaH. Dasel paccesHus. PesonancHoe
paccessuue. Heymnpyroe paccesnue. Ontudeckas teopeMa. (OcoOeHHOCTH —paccesHus
TO/IE€CTBEHHBIX YaCTHL.

2. MaTeMaTtn4ecKkue OCHOBbI KBAHTOBOW TEOPHH.

CoctosHust 1 HabmoaeMble. DPMHUTOBBIE M JIMHEHHBIE onepaTopbl. PasnojkeHue BOJIHOBBIX
¢GyHKIMH 1O COOCTBEHHBIM (YHKIHUSAM omepaTopa (U3NYECKOH BEIWYMHBI. AMILTUTY/IbI
BEPOSITHOCTH. Y CIIOBUSI OPTOTOHAJIHOCTH JJIsi COOCTBEHHBIX (DYHKIIMIA ONIepaTopoB (hPU3HUYECKIX
BEIWYUH. Bpruncnenue cpenHux 3HadeHuid. Teopus npencraBiieHHi. BeKToOpsl COCTOSHHN U
COIPSDKEHHBIE BEKTOPbI COCTOSIHMHA. YCJIOBHE IOJHOTHI COOCTBEHHBIX BEKTOPOB OIepaTopa
¢u3ndeckoil BenmuuuHbl. OJHOBPEMEHHO HM3MEpHUMble (Qu3MuecKue BeJWYMHbI. KoMMyTaTOpbI.
[Tonusiii HaOOp (M3MYECKUX BEIWYMH, ONMCHIBAIOIIUX KBAaHTOBYIO cucteMmy. COOTHOIIEHUS
HEOIPEAEIEHHOCTH M KOTEPEeHTHbIE cocTOsiHMs. MmmynscHoe mnpexacrasieHue. MaTtpuunsie
IPEICTABICHUS: OINEPaTOPhI-MaTPUIbl M BEKTOPHI-CTOJOLBI. YHHUTapHblE IpeoOpa3oBaHus
BEKTOPOB COCTOSIHUM U OomepaTopoB. MaTpuyHas MEeXaHUKa. 3aBUCUMOCTh (PU3UUECKUX BETUUYNH
oT BpeMeHuU. OnepaTtop U3MeHEeHUs! GU3NUECKOM BETMUMHBI BO BpeMeHH. MIHTerpanbl ABUKEHHUSL.
Oneparopbl U3MEHEHUS BO BPEMEHU KOOPAMHATHI M UMITYJIbCA YACTHUIIBI B IOTEHLIUAIBHOM II0JIE.
Kommytaropel u ckobku Ilyaccona. Omepatop somouuu. IlpeacraBnenus Llpenunrepa u
[eiizenbepra.  YpaBHenue [I'eiizenOepra jans  omepaTopoB  (U3MUECKUX  BEIUYHH.
ITpocTpaHCTBEHHBIE CABUTM U ONEPATOp MMIYyibca. 1I0BOPOTEI B IPOCTpAaHCTBE M ONEpaTOp
yri10Boro MoMeHTa. OpOUTaIbHBIN YTII0BOM MOMEHT YacTUIlbl. KoMMyTalimoHHbBIE COOTHOIIICHUS
JUIsL ONIEPAaTOpOB YIIIOBOro MoMeHTa. Cucrema COOCTBEHHBIX BEKTOPOB OIEPATOPOB YIIOBOIO
MomeHnTa. CrinH yactunibl. Matpuist [aymnu.

3. OcHOBEHI peHHTHBHCTCKOﬁ KBaHTOBOH TCOpHUHU.

VYpaBuenue Kneitna-I'opnona. Ypasuenue [{upaka. I'paguentHas uHBapuanTHOCTh. CBOOOIHAS
penaTuBucTCKass 4dacTtuia. COCTOSHUS € TOJOXHUTEIbHBIMM M OTPHULATEIbHBIMA JHEPTUSMHU.
Yactunel ¥ aHTHyacTulbl. YpaBHeHue Ilaymu. VYpasuenue Illpenunrepa BO BHELIHEM
AJIEKTpOMarHuTHOM moJje. IlompaBku BTOpOro mopsiika MO V/C: MOMpaBKa K KUHETHYECKOH
SHepruu, nomnpaska /lapsuHa, cnuH-opOuTanbHOE B3auMoieicTBre. YacTrila B MAarHUTHOM IIOJIE.
VYposuu Jlannay. KBantoBanue cBOOOAHOIO 3IEKTPOMArHuTHOT o nojst. OnepaTopsl pOXKACHUS U
YHUUTOXXKEHUS (POTOHOB. ['aMuibTOHMAH moJis. ['aMUIbTOHMAH B3aMMOJEHCTBHS aToMa U MOJIS.
DJIEKTPUYECKOE JMIOJIBHOE H3JIy4deHue. BepoATHOCTh m3nmydeHuss W noriomeHus. IlpaBuna
0TOOpa AJIS ANEKTPUUECKOr0 JAUIMOIBHOIO U3IIy4eHHsl. MarHUTHOE TUIOJIBHOE U JIEKTPUIECKOE
KBaJpyNoJIbHOE N3ydeHus. Paccesnue GpoToHOB.

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



VYcnoBrue NpUMEHUMOCTH KBa3UKJIACCUYECKOTO MPUOIMKeHNs. Bua BOMHOBOM (QyHKIIUY YaCTHIIbI
B KBa3HWKJIACCHUYECKOM Tpubmmkennu. Pemenus ypapaenus LlIpenunrepa B OKpeCTHOCTA TOYKU
noBopoTa. YcnoBus kBantoBanus bopa-3ommepdenbaa. BeposTHOCT TPOHUKHOBEHHS YaCTUIIBI
yepe3 Oapbep B KBAa3MKJIACCHUECKOM MpuOmmxkeHud. I[lepBoe u BTopoe NMpUOIMKEHUS TEOPUU
CTallMOHApHbIX Bo3MylleHuil. Kpurepuili npuMenumoctu teopuu. CTaimoHapHOE BO3MYIIEHUE
BBIPOXKJICHHBIX YPOBHEH TUCKPETHOTO CIIeKTpa. BONHOBBIE (YHKIIMN HYJIEBOTO MPHOIMKECHUS.
Cekynsipoe ypaBuenue. Dddext Llrapka B arome Bogopona. HecranumonapHoe Bo3MylieHHE
JUCKpeTHOro cunekrpa. [lepexonpl mojx BIMSHUEM BO3MYLICHHUS, IECHCTBYIOIIETO B TEUYEHUE
KOHEYHOTO BpeMeHH. AnnabaThyecKkue W BHe3amHble Bo3MylneHus. [lepexoapl moa neidcTBuemM
MEPUOJNYECKOT0 BO3MYLIEHUS B JUCKPETHOM U HENpPEPBIBHOM crekTpax. IIpaBuio depmu.
Pacnan kBasucranmmoHapHBIX cocTosHuM. CrnuH-opOuTanbHOEe B3aumozelicTBue. ClioxkeHue
MomeHTOB. Koaddurmentrer Knedmra-I'opaana. ITonnsli yrioBoit MoMeHT. CHMMETPHH BOJTHOBOM
GYHKIMM TOXKIECTBEHHbIX 4acTull. bo3oHbsl u depmuonsl. Jerepmunant Cidrepa. [IpuHnun
[Taymu. Atom renus. KoopnHaTHBIE M CITMHOBBIC (DYHKIIMH JIBYX 3JEKTPOHOB. BapuanvoHHbBIN
MPUHIINI, BBIYUCICHUE PHEPTHMH OCHOBHOTO cocTosHud. Meton Xaptpu-®oka. [Ipubmmkenue
LEHTpaIbHOro nojs. MHTerpansl IBUKEHUS B CIIOKHBIX aromax. Tepmsl. [IpaBuna Xynnpa. LS-
cBs3b. ToHKas cTpykTypa ypoBHel. [IpaBuno nnrepsanos Jlange. Opdextsl 3eemana u Ilamena-
baka. [lapamaruerusm u AuamarHeTusM aTOMOB.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

KoruurnBHas HelipoHayka

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

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

- PacCCMOTPETh HEepeIlIeHHBIE TPOOIEMbl HEUPOHAYKU;

- IPUBCCTH OCHOBHBIC MECTOAbI IMOJTYYCHUS SKCIICPUMCHTAJIbHBIX JaHHBIX.

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

- 3HAaKOMCTBO C OCHOBHBIMH pEC3yJIbTaTaMH OTCUYCCTBCHHBIX U SaPY6e)I(HI>IX pa60T I10
HCCIICOOBAHHUIO MO3TI'a, CBA3aHHBIX C pa3pa60TI<0171 HpO6JICM KOTHUTHUBHOM HeﬁpOHaYKH;

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

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- OCHOBHBIE CTPYKTYpHbIE U (DYHKIIMOHAJIbHbIE XapaKTEPUCTUKH HEPBHBIX KIIETOK;

- OCHOBHBIE MPUHIUIIBI CTPOEHHUS U CUCTEMHOW OpraHU3alii OJIOBHOTO MO3Ta;

- OCHOBHBIE COBPEMEHHBIE METOIbI NCCIIEJOBAHNS HEUPOKOTHUTUBHBIX IPOLIECCOB;

- OCHOBHBIE TEOPUH O HEPBHBIX OCHOBAX KOTHUTHBHBIX (DYHKIIMH;

- OCHOBHBIE PE3YyJIbTaThl COBPEMEHHBIX IKCIIEPUMEHTATBHBIX Pa3pad0TOK B 00J1aCTH KOTHUTHBHOMN
HEHPOHAYKH.

yMeTh:

- TOJIb30BAThCSl CBOMMH 3HAHUSIMHU JJIsl TIOCTAHOBKM HOBBIX 3a/lad B 00JIACTU KOTHUTUBHOM
HEHUPOHAYKH;



- COIIOCTABJIATH JAHHBIE, ITOJIYYEHHBIE B Pa3HBIX DKCIIEPUMEHTAIbHBIX UCCICI0BAHUAX;

- IPOBOJIUTH METOIOJIOTHUECKYIO OIIEHKY 00CYK/IaeMBbIX PE3Yy/IbTaTOB;

- QHAJIM3UPOBATh COBPEMEHHbIE pabOTHI B 00JaCTH HEMPOKOIHUTUBHBIX HAaYK;

- popmynupoBaTh 3a1a4M U HHTEPIPETUPOBATH PE3YIIbTATHI HEHPOKOTHUTUBHBIX SKCIIEPUMEHTOB;

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

BJIa/1eTh:

- OCHOBaMH KOMITHIOTEPHOT'O aHaJIM3a MOBEICHUS U HEHPOKOTHUTUBHBIX MTPOIECCOB;

- HaBBIKAMU OCBOCHHUSA 00JIBIIOr0 00beMa HHPOPMALIUY;

- HaBBIKaMU HaXO0XKJICHUs HEOOX0JMMON HelipoOronorudeckoi nHpopmauu B IHTEpHETE;
- HaBBIKAMHU Pa0OThI HA HEHPOOHUOIOTUIECKOM 000PYIOBAaHHH;

- HaBBIKAMHU PabOTHI C TIOBEICHUEM KUBOTHBIX;

- HaBbIKaMH aHaJIn3a SKCIICPUMCHTAJIbHBIX TdHHBIX.

TeMbl U pa3jeiibl Kypca:
1. Meroas! HElipOHAYK.

Metonbl U3y4eHUs aKTUBHOCTH OTAEJIbHBIX HEHPOHOB. Perucrpanus MMITYJIbCHOW aKTUBHOCTH
HEHUPOHOB. MyJIbTUANEKTPOIHAS perucTpanus. Peructpamnus MeTaboJInyecKod U TreHEeTUYECKON
AKTUBHOCTH HEWpOHOB. CTUMymsinus ydacTKOB Mo3ra. JlokajabHbIE MOBPEXKIACHHUS MO3Ta.
['eneTnvecku M3MEHEHHBIE )KMBOTHBIC. HEeMHBAa3UBHBIE METOJIbI MU3YyUEHUS] aKTUBHOCTH IIEJIOTO
Mo3ra. DnektposHnedanorpadus. Casi3aHHbBIC c COOBITUSMHU MOTEHITUAITBI.
Marunurtosnnedanorpadus. I[losutpoHHo-aMuccuonHass Ttomorpadus. SnepHas MarHUTHas
pe30HaHCHasT HMHTpPOCKONUsA. [IpUHIMN «BBIYUTAHUS» HW300pPAKEHHH B KOMIIBIOTEPHOM
ToMorpaduu.

2. KoHuektoMm mo3ra.

OcCHOBHBIE OT/IENIBI MO3ra 4YeJOBEKa: MPOJOJIrOBAThI MO3T; 3aJHUN MO3T; CpPEIHUN MO3T;
IIPOMEKYTOUHBI MO3T; KOHEYHBIH MO3T, MO3Ke€4oK. Jlonmm KoHeuHoro mosra. ['mmmoxami.
Heokopreke. CTpykTypHO-QYHKIIMOHANBHBIM TOaXx04. CTPYKTYpHBIE CBSI3H MEXKIY 30HAMU
Mo3ra. DYHKIUOHAIBHBIE CBSI3M MEXKIY 30HaMH MO3ra. KOHHEKTOM Ha KJIETOYHOM YpOBHE.
Konnekrom Ha wmakpoypoBHe. llonsitue mnmactuuHoctu. IIpecuHanThdeckasl IMIaCTUYHOCTD.
[Tocrcunantrueckas  miactuuHocTh.  CeHcutmzanus. @Dacunurtanms.  JlonroBpeMeHHbIE
MoTeHIManuA u nenpeccusi. AKTuBHOCTh NMDA-penentopos.

3. HelipoH: cBoiicTBa, CTpO€HUE, aKTUBHOCTb.

Hetipon kak cTpykTypHast 1 QyHKITMOHAIbHAS €IMHUIIA MO3Ta. DIIEKTPUUECKHE CBOMCTBA JKHUBBIX
KJIETOK. MeMOpaHHBIN MOTeHIMal: MeMOpaHa, KaHallbl, HOHBI. [loTeHIMan neicTBUs, aKCOHHBIN
xonmmuk. Ilpomeccst  oOparHoro pacnpoctpanenus. BIICIT wu  TIICII. KonmdaectBo
HelipomennatopoB. CuHTe3 HelpoMenuatopoB. KBaHTOBas T€OpHs CHHANITUYECKOM IEpeaadn.
Huszkomonekynsipasie Menaropel. Heitponentuapel. PacTBopumble rasel. [lnomanbs KoHTakTa,



BEJIMYMHA AKTUBHOM 30HBI. COBMEILIEHHE HEMPOMeANaTOpOB. BapruaHThl KOMMYHHUKAIIMN MEXKIY
kinetkamu. Jluddysnas mepemaua curnama. Mogenu counoBepa. OCOOCHHOCTH TIHAIBHBIX
KJIETOK. THUIIBI INIMaNbHBIX KJIETOK. ['opMOHBI. DKcnpeccus reHoB. TpaHCKpuIus, TpaHCIsALuUs.
HccnenoBanust  AjuieHOBCKOro MHCTHTYyTa. @DyHkumum OenkoB B HelpoHax. CuHTe3
HU3KOMOJIEKYJISIpPHBIX ~ MeauartopoB. CuHTE3 HelponentuaoB. TpaHCHOpPT MeAMaToOpOB.
AHTepOrpagHblil U peTporpaanslii Tpancnopt. BeicBoOoxaenue menuatopoB: SNARE rumotesa.
VY nanenue menuatopoB. Penientopsl Ha MeMOpaHe.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

KpaTHble MHTErpaJibl 4 TEOpUs MOJIA

Heab AMCHUNIMHBI:

- (dopmupoBaHue 0a30BBIX 3HAHWH 1O MATEeMATUYECKOMY aHAW3y I JallbHEHIIero
UCIIOJIb30BaHUS B JPYrUX  00JacTsIX  MaTreMaTM4yeCKoro 3HaHWUsA W JAUCIHUIUIMHAX
€CTECTBEHHOHAYYHOI'O COJICPKAHMUS;

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

3agauyd AUCHUILINHBI:
— ¢opMHpOBaHUE Y 00YYAIOIMUXCsl 0a30BbIX 3HAHUN 10 MATEMAaTHUYECKOMY aHAJIH3Y;

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

— (1)OpMI/IpOBaHI/IC YMCHI/II‘/'I W HABBIKOB IMPHUMCHATH IIOJYUYCHHBIC 3HAHUA [JIS1 PCUICHUA
AHAJIUTUYCCKUX 3ala4, CAMOCTOATCIIbHOTO aHAJIN3a ITOJTYUCHHBIX PE3YJIbTATOB.

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

- OTIpeJICIICHUE ¥ CBOMCTBA TCH30POB M BHENTHUX ()OPM, TCH30PHBIC OTICpaIliH, TCH30PHBIN 3aKOH
npeoOpa3oBaHMs KOOPIUHAT;

- OmIpeeNeHHMe U OCHOBHbIE CBOWCTBa aupdepeHIuanbHbIX (OpM, KPUBOJIMHEHHBIX U
MOBEPXHOCTHBIX MHTErpajioB OT (opM, BHEUIHEro AuddepeHnuana GopMbl, oOLIyI0 Teopemy
Crokca;

- CBOICTBa pOTOpa U AUBEPTeHIINN BEKTOPHOTO MoJis, kiaaccuueckue popmysnsl ['puna, Ctokca u
Octporpaackoro — I'aycca; OCHOBHbIE CBOMCTBa ()YHKIIMOHAJIBHBIX PSIOB M HECOOCTBEHHBIX
WHTErPAJIOB, 3aBUCAIIUX OT IAPaMETPOB, TEOPEMBI O PABHOMEPHOU CXOMMOCTH ¥ aHAJTUTUIECKHE
CBOMCTBA PAaBHOMEPHO CXOASAIIMXCS PSAIOB U UHTETPAJIOB;

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



- 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 MHTETPANIBI OT TU(PepeHITHaTbHBIX
¢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
CXOOAUMOCTD,

- 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 aHau3e U pusuke, ammapaTroM auddepeHnantbHbIX
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 HHTCIpajioB, TapMOHUYCCKUM daHAJIU30M U
ICPBBIMU ITOHATUAMHA TCOPHUHU 0606H_IeHHBIX q)YHKHHﬁ, HX IMIPHIIOKCHUAMU.

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

Ten30pHbIe NPON3BENCHUS IMHEWHBIX IIPOCTPAHCTB. Y HUBEPCAIIBHOCTD TEH30PHOTO YMHOKEHUS.
OO6mue TeH30pHBbIE omnepauuu. JIuHeilHble OTOOpa)keHUs M NOJWIMHEHHblE (YHKIUU Kak
IIPUMEPBI TEH30POB.

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

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

Buemune q)OpMBI B CBKIIMJOBBIX IMPOCTPAHCTBAX. CKaJ'ISIpHOe YMHOKCHUEC TCH30POB U BHCIIHUX
q)OpM. I[eTepMI/IHaHT 1 00beM OPHUCHTHPOBAHHOI'O MapaJlJICJICIIUIICAA.

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

KpuBosnHeliHble ¥ TOBEPXHOCTHBIE MHTETPajibl KaK MHTErpaibl OT AudQepeHnnanbHbIX GopMm.
Juddepennmansapie GOpMbI Ha KPUBBIX, IIOBEPXHOCTIX U B 00JIACTSIX TPEXMEPHOTO €BKJIMOBA
npoctpancTBa. OrpanudeHue Gopm.

WnTerpupoBanue u BHewHee nuddepenuuposanue popm. Gopmyna Crokca.



Ces3p U depeHnanbHbIX GOPM € BEKTOPHBIMU MOJIAMHU. JIMBEpreHUuss U poTop, MOTOK U
mupkymsnus noist. Knaccnueckue ¢opmynsl ['puna, Ctokca u Octporpaackoro — ["aycca.

2. OyHKIMOHAJIbHBIE IPOCTPAHCTBA U 0000IIEHHBIE (DYHKIINU.

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

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

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

OpTtoroHanbHbie cucTeMbl. OpTOroHaIu3aIus.

Hawunyumee npubnmkeHrne BeKTopa eBKJIMI0Ba IPOCTPAHCTBA TMHEHHON KOMOMHAIIMEH BEKTOPOB
oproroHanbHOi cucrembl. HepaBenctBo beccens.  [lonHoTa OpTOrOHANBHON CHUCTEMBI.
PaBenctBo Ilapceais. 3aMKHYTbIE OPTOTOHANbHBIE cHUCTEMBbI. [loJHBIE EBKIIMIOBBI
MPOCTPAHCTBA M CBOMCTBA OPTOTOHAJBHBIX CUCTEM B HHX. M30MOpGU3M EBKIMIOBBIX
IIPOCTPAHCTB.

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

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

[TpousBoiHBIE 0000IIEHHBIX (YHKITHIA.

[Ipoctpancteo IIBapma. O6o0menHble GyHKIMH yMepeHHoro pocta. [IpeoOpa3zoBanue 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.

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

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

[Tpu3Haky paBHOMEPHOM CXOAMMOCTH. AHAJIUTUYECKUE CBOMCTBA PAaBHOMEPHO CXOJISIIMXCS
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 npuOinKeHUN HEPEPbIBHBIX (QYHKIIMI MHOTOWJIEHAMH.

[TpeoOpaszoBanue Oypne. Dopmyna obpamenus. CoiicTBa mpeodpazoBanus Oypoe.



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

HanpasisienHocTb: [Ipupoaonoao0Hbie TEXHOJIOTHU U OMOMUMETHYECKHU A TU3aH
MaTepHaJIOB H CUCTEM

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

Heab AMCHUNIMHBI:

-03HaKOMUTb CTYJICHTOB C 3KCIIEPUMEHTAJIbHBIMA METOAAMHU UCCIIEA0BAHUS CTPYKTYPbI, COCTaBa
U CBOMCTB CJIOXHBIX (U3NICCKUX W OMOJIOTHYECKHUX CHCTEM ITyTEeM IPOBEICHHS H3MEPCHUN Ha
coBpeMeHHOM oOopynoBannu PecypcHbix 1eHTpoB KypuaToBckoro komruiekca HBUKC-
TEXHOJOTHI HallMOHAJIBHOTO MCCIe0BaTeNbCKOro HeHTpa «Kyp4yaTtoBCKHil MHCTUTYT.

3agauyd AUCHUILINHBI:
- OCBOCHUE TEXHUKH MIPOBEACHUS U3MEPEHUN;

- 00paboTKH Pe3yIbTATOB U aHATU3a MOJYYCHHBIX JAHHBIX B CICAYIOMIMX IKCIEPUMEHTATbHBIX
METOJIaX: PEHTTeHOBCKas AU PAKIIHS, pEHTTeHO-(PIyOPECIEHTHBIN aHaIu3;

- IPOCBEUMBAOIASL BJEKTPOHHAS MHUKPOCKOIHUS, pacTpoBasi JJIEKTPOHHAs MHKPOCKONUS,
mubdepeHManbHas  CKaHUpPYIOLas KaJOpPUMETpHUs, OIpeaeieHHe TUAPOPMIbHOCTH U
ruApoPOOHOCTH MOBEPXHOCTH.

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

- OCHOBHBI€ MTOJIOKEHMS Pa3/IeNIoB 001Iel (PU3NKH — KIAaCCHYEeCKOM MEeXaHUKH, TEPMOIMHAMUKH U
MOJIEKYJISPHON (PUBHKH;

- KJIAaCCHYECKOM JIEKTPOAMHAMUKU, ONTHUKU, AaTOMHOU U SJIEPHON (PU3UKHU;
- 0a30BbIE MIPUHIIUITBI KBAHTOBOW MEXaHHKHU;

- OCHOBBI HEOPraHUYECKOM U OMOOPTraHUYECKON XUMUU.

yMeTh:
- IPOBOJUTH U3MEPEHUs U 00pabaThIBATh UX PE3YJIbTATHI;

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



BJIAJ1€Th:

- MaTCMAaTN4YCCKUMHN MCTOJaMU O6pa6OTKI/I PE3YJIbTATOB HSMepeHHﬁ.

TeMbl U pa3jeiibl Kypca:
1. PEHTreHOCTPYKTYpHBIH aHaIU3 MOJUKPUCTATUIMYECKUX 00pa31ioB.

Judpakuust peHTreHOBCKUX ydyeid. @opmyna bparra. MunnmaneHas JJIMHa aTOMHOM PELIETKH,
KOTOpasi MOXeET OBbITh pa3pelieHa MeToJoM Ju(ppakiuu Npu (UKCHUPOBAHHOW JJIMHE BOJHBI
PEHTT€HOBCKOTO M3imyueHus. Peduekchl, mopsiok pediexca. TUITBI KPUCTAIUTMYECKUX PEIIETOK.
Posib TONIIMHEBI KpUCTAIIa B ONPEACIICHUU MMApaMETpa PEMIETKH. Y CTPOMCTBO PEHTTE€HOBCKOTO
mudpakromerpa Bruker 8 Advance.

2. Pentreno-¢yopeciieHTHBIN aHau3.

[Ipuntumner peHTreHo-(ayopeciueHTHOro aHanusza. CreKTpbl U3JTyUYeHUsI U3BECTHBIX JIEMEHTOB
(Mg, Al, Cu, W, Pb, Bi) u quarpammer Mo3mu. OmnipeienieHIe HeH3BECTHBIX JJIEMEHTOB B 00pa3iax
(Ka4eCTBEHHBIN aHaAM3). YCTPONCTBO PEHTICHOBCKOTO (DIIyOpeceHTHOTo crekTpoMerpa S4
Pioneer ¢upmbr Bruker AXS, mpenHa3Ha4eHHOTO MJIsi ONPEACICHUS DJIEMEHTHOTO COCTaBa
pa3IuYHBIX MaTepuanoB. KayecTBEHHbI M KOJWYECTBEHHBIM D3JIEMEHTHBIM AaHAIU3 BCEX
AJIEMEHTOB OT YTJIepojaa J0 ypaHa B Mpo0ax, HAXOMANIMXCS B IMOPOIIKOOOPAa3HOM, TBEPIOM U
JKHIKOM COCTOSIHHUSX.

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

Hudpakumonnsid  mpenen. Judpakuuss 5SIEKTPOHOB HAa  KPUCTAUTMYECKOH  peIIeTKe.
Teopernueckne OCHOBBI IPOCBEYMBAIOIIECH 3JIEKTPOHHOM MHUKpOocKonuu. KoMIOHEHTHI
MPOCBEYMBAIOIIETO ANEKTPOHHOr0 MuKpockomna (II9M). Meroasl moOATrOTOBKH OOpa3IoB st
m3mepennit Ha [IOM. MHWudopmanus o006 oOpasue, wu3BIeKaemass W3 IOJYyYEHHBIX
AKCIIEPUMEHTAJIbHBIX JaHHBIX. Pexxumbl pabotel [IOM, ¢popmupoBanue koHTpacta. MeTombl
BU3YyalIU3alK. Y CTPOUCTBO AJIEKTPOHHO-MOHHOTO MHUKpockomna Helios.

4. PactpoBast 371EKTpOHHAs! MUKPOCKOIIHSI.

Hasnauenue pactpoBoro 3nexkTpoHHOro mukpockomna (POM). IIpocTtpancTBeHHOE pa3pelieHue,
nuarna3on yBenuwueHuit POM. [lpunnumner pabotel U cxema POM. Buasl B3aumopeicTBuit
AJIEKTPOHOB C BELIECTBOM, T'€HEPUPYIOLINE pa3IUYHbIE CUTHANbI, cojepxkaliie HH(OPMaLUO O
tonorpadpun u marepuane obpasua. Pexumsl paboTel U peructpanus uzodpaxenuii B POM.
[TonroroBka o0Opa3uoB ans pabotel ¢ POM. YcTpoilcTBO M XapaKTEpUCTUKH COBPEMEHHOTO
MHUKPOCKOIIa IPOCBEUUBAIOIIET0 pacTpoBoro ekTpoHHoro Titan 80-300.

5. JduddepennmanbHas CKaHUPYOLIAs KaJOPUMETPHs: HCCIEAOBaHHE TEIJIOBBIX 3(PQeKToB,
COIIPOBOKIAIOIINX (Da30BbIE U peNlaKCallMOHHBIE TIEPEXOIbI.

Bunpr TepMmuueckoro ananusa BemiecTBa: nuddepeHuanpHeii TepMudeckuid ananu3 (JITA),
muddepennmanpHas ckanupyomas kanopumerpus (ICK), TtepMmorpaBuMerpuueckuil aHaau3
(TT'A), Tepmomexannyeckuit ananu3 (TMA). XapakTepuCTHKHU BeLIECTBA, KOTOPbIE MOKHO
U3MEPATh C TMOMOIIBI0 PA3IUYHBIX BUAOB TEPMHUYECKOIO aHajgu3a. YCIOBUSA, NMPU KOTOPBIX
pean3yroTcsl BUAbI TEPMUYECKOTO aHainM3a. Y CTPOUCTBO AU(depeHInanbHOr0 CKaHUPYIOIEro
kanopumetpa Perkin Elmer DSC 8500.



6. N3yuenune nmapameTpoB ruipoPpIbHOCTH U THAPOGHOOHOCTH TOBEPXHOCTH.

[Tporieccrl, MPOUCXOASIIME HA TIOBEPXHOCTH TBEPABIX Tel. ['uapodunbHble U THIAPO(HOOHBIE
Marepuanbl. VMMMepcmoHHOe M KOHTAaKTHOE€ CMayuBaHHME IMOBepXxHOcTHU. [loBepxHOCTHOE
HaTspKkeHue. KpaeBoll yrojn cmauuMBaHUsl OBEPXHOCTH, METOABI €ro u3MepeHus. OnpeneneHue
KpaeBbIX YIJIOB CMayMBaHMs ¢ TIOMOIILI0 cucTteMbl aHanu3a (Gopmbl karmmm KRUSS DSA3OE.
MeTo/1b1 O1IeHKH (POPMBI KAILIH.

7. CKBHU/I-marautomerp.

3HaKOMCTBO C yCTpoHCTBOM U npuHIUIoM padorst CKBU/[-marautomeTpa
8. Cucrema u3MepeHus XapaKTepUCTHK morynpoBoaaukoB Keithley 4200.
W3yueHne CTaTUYeCKUX XapaKTePUCTUK OUITOJIIPHOTO TPAH3HCTOpA

9. Muddepennmanpupiii ckanupytonwii kanopumerp Perkin Elmer DSC 8500.

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

10. UK-®ypse cnextpometp Nicolet iS5.
N3ydenue coctaBa M CTPYKTYpBI HOJIUMEPHBIX MaTtepuanoB Metogom MK-criekrpockonmu
11. AMP cnexktpomerp.

Onpenenenue JMHAMUUYECKON CTPYKTYpbI Oenka MerooM SAIMP cnektpockonuu



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

JluHeiinas aaredopa

Heab AMCHUNIMHBI:

- OCBOCHHE CTyJAeHTaMH (YHIAMECHTAIbHBIX 3HAHUN B O00JIACTH JIMHEHHOW anreOpbl H
AHAJTUTHYECKOW T€OMETPUH, U3YUCHHE CIIOCOOOB pEIIeHHs 3a]]ad METOJaMH JINHEHHOH anreOpbl
Y QHAJIMTUYECKOU IN€OMETPHH.

3agauu AMCHUIINHBIL:

- (hopMupoBaHue 0A30BBIX 3HAHHWI B 00JIACTH JIMHEHHOW aJIreOphl U AaHATTUTHYECKON T€OMETPHH
KaK JUCIUIUIMHBI, WHTCTPUPYIOMICH OOIIeMAaTeMaTHYCCKy0 IMOATOTOBKY  IMPHUKJIAIHBIX
MaTEeMATHKOB W (HU3MKOB ¥ OOCCIICYMBAIONICH TEXHOJOTUYCCKUE OCHOBBI COBPEMEHHBIX
WHHOBAIIMOHHBIX c(pep nesATeTbHOCTH;

- 00yuyeHHe CTYAEHTOB NPUHLIUIIAM IPUMEHEHHS] OCHOBHBIX ITOHATUHN JIMHEHHO anreopsl.
Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJII0)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YyYaIOIIMECs T0JIKHbBI

3HATh:

- OCHOBBI TEOPUM JIMHEWHBIX IIPOCTPAHCTB, OINPEACIICHHS W CBOWCTBA IMOANPOCTPAHCTB, HX
0a3ucoB, CyMMBbl M IepeceueHus, MeToj laycca pemeHus CHCTeM JIMHEWHBIX ypaBHEHUH,
CBOMCTBA CJIOKE€HUS U YMHOXKEHHUs MATpHL, ONpPEACIICHHE W CBOMCTBA PAaHra M OINpPEACIIUTENS
MaTpHIbl, CBOMCTBA KOMIUIEKCHBIX YHUCEIT,

- OTIpe/ieIeHne IMHEHHOro 0TOOpakeHusl, CBOICTBA ero sApa U obpasa, onpeielieHue U CBOMCTBa
COOCTBEHHBIX 3HAUY€HUI, COOCTBEHHBIX U KOPHEBBIX BEKTOPOB, TEOPEMY O >KOpJaHOBOM (opme
oreparopa, onpeeseHue U CBOICTBa OMITMHEMHBIX U KBaIPaTUUYHBIX (OPM;

- TEOpeMy O KaHOHHWYECKOM BHUJE KBaJpaTHUYHON (OpMbI, 3aKOH HHEPIHH, OIpeaeTeHHUE
3HAKOOMPEEIECHHOM U 3HaKonepeMeHHON (hopMbl, Kputepuid CUITbBECTpA;

- OIpCACICHUC CBKJIWAOBA IIPOCTPAHCTBA, OCHOBBLI MHOFOMCpHOf/'I €BKJIMIOBOM TeOMCTpHH,
CBOMCTBaA CaMOCOIIPSIP)KCHHBIX, YHUTAPHBIX U OPTOTOHAJIBHBIX OIICPATOPOB, CBOMCTBA OMIIMHEHHBIX
" KBaJAPpAaTUYIHBIX (I)OpM B CBKIIMAOBBIX IPOCTPAHCTBAX.

yMeThb:



- peuaTh CUCTEMbI TUHEHHBIX YpaBHEHUH, HAXOJUTh Oa3UChl U PA3MEPHOCTH MOIIMPOCTPAHCTB, UX
CYMM M TE€pPECEUYEHUH, BBINHCHIBATh MATPUIly JIMHEHHOTO OIepaTopa, HaXOAUTh COOCTBEHHBIE
3HAYeHUS U COOCTBEHHBIC BEKTOPHI;

- TPUBOAWTH MATPUIly OIEpaTropa K MKOpIAaHOBOH ¢(opme, HAXOAWTh KAHOHMYECKUI BH
KBaJIpaTUUHOM QOpMBI, UccleA0BaTh (HOPMY Ha - 3HAKOOIPEICICHHOCTD;

- 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 ONEPaTOPOB U KBAAPATUYHBIX POPM.

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

OcHOBHBIC TOHATHS JIMHEHHOW alreOphl M aHATUTHYECKOW reoMerpuu. CUCTeMa KOOPIWHAT,
KOOPJHMHATHOE IIPOCTPAHCTBO.

2. bunuHelHbIe U TOTyTOpAIMHEHHBIE (HOPMBI.

bununeitnple ¥ kBagpatuuHbie GopMbl. CHMMETPHUYHBIE, KOCOCUMMETPUYHBIE U 3PMUTOBBI
dbopMmbl. OpTOroHaNLHOCTH B cMbIce (OpM. SIApo U HEBBIPOXKIEHHOCTH (KOCO)CUMMETPHUHOM
dopMmbl. PaznoxeHne mpocTpaHCTBA B MPSMYI0 CyMMY MOINPOCTPAHCTB, OPTOTOHAIBHBIX B
cmbicie ¢opMm. Merton Jlarpamxka mnpuBeneHUS K CcymMMme KBaapaToB. Teopema SxoOwu.
[TonoxuTenpHO U OTPHUIIATENLHO onpeneneHHbie popmbl. Kputepuit CunbBecTpa.

3. bunuHeiHble U MOTyTOpaNIUHENHbIE (POPMBI B €BKIIUIOBBIX 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. Onpenenenne u npumepsl. HepasenctBa Komm--byHsikoBckoro n
TPEYTrOJbHUKA. OptonopmupoBanHbeie  0azucel. Oproronanuzamus [ 'pama--IlImunra.
[TonmpocTpaHcTBa U OpPTOrOHaNbHBIE AOMOJHEHUS. M3oMopdu3M €BKIMIOBBIX HMPOCTPAHCTB.
Matpunia I'pama. OO0BEM $n$-mepHOrO mapamrenenumnena. YHHUTApHBIE MPOCTPAHCTBA.
bununeitnble, mosyropanuHeiHble U 3pMUTOBBI (OPMBL. DPMHUTOBO CKAJISPHOE MPOU3BEACHHUE.
[TonmpocTpaHcTBa U OPTOTOHANBHBIEIOTIOTHEHHUSL.

5. KpuBbie BTOpOro nopsijka Ha IJIOCKOCTH.

KBanparnunas ¢popma kpuBoid BToporo nopsaka. [IpuBenenue Gopmpl K KAHOHUYECKOMY BULY.
Knaccudukanmst KpuBBIX BTOPOrO  TOpSAKA.  DJUIANTUYECKHH, THUNEPOOTUYECKUA U
napaboJIMYecKuil cirydau.



6. JIunelinbie 0TOOpaKEHUS TUHEHHBIX MPOCTPAHCTB.

JluHeiHbIe omepaTopsl, OmpeselieHue U CBoWcTBa. Snpo u obpas. Sxpo u obpas omeparopa.
Marpura oneparopa, ee n3MEHEHHE Py 3aMeHe 0a3ucoB. M30Mop(hu3M TMHEHHBIX TPOCTPAHCTB.
JluHeiiHple omepanuu  HaJl OTOOPaXKEHUSAMH, KOMIIO3UIUS (IIPOU3BEICHUE) OIEpPaTOpOB.
JluneiiHble onepaTopsl, 1eHCTBYIOIINE B OJTHOM MPOCTPAHCTBE.

XapakTepuCTUYeCKUl MHOTOWIEH. XapaKTepUCTUUYECKOe YypaBHEHHE, COOCTBEHHBbIE uHCIa U
COOCTBEHHBIE BEKTOpBI. YCIIOBUS MPUBEICHHUS MaTPUIIBI ONEpaTopa K JUAroHaIbHOMY BUIY.
Annynupytroiue MHorodjeHsl. Teopema ["amunbrona--Kamnu.

7. JInHenHbIe IPOCTPAHCTBA.

JluneiiHble MOAMPOCTPAHCTBA, TPUMEpPHI U cBocTBA. [lepeceuenne u cymMma moMpOCTPAHCTB, UX
cBoiictBa. Ilpsmas cymma mnonmpoctpanctB. Teopema 0 pa3sMEpHOCTH CYMMbl JBYX
MOJMPOCTPAHCTB.

8. Matpuiipl U CUCTEMBI JINHEHHBIX YPaBHEHUH.

Martpunpl 1 BekTOpbl. ClIO)KEHHME M YMHOXXEHHE Ha YHCIJIO, CBOMCTBA JIMHEMHBIX OIEpalui.
JluHeitHas 3aBUCUMOCTb MaTpHIl. YMHOXXEHUE MATpHUIl, €ro CBOMCTBA. MaTpuyHas 3aluch
CHCTEMBI JINHENHBIX YPABHEHUU.

9. Oneparopbl B €BKJIMIOBBIX M YHUTAPHBIX IPOCTPAHCTBAX.

ComnpsbkeHHBI onepaTop M ero cpoiictBa. CamoconpsikéHHbIe omnepaTopbl. CoOcTBEHHBIE
3HA4YEHUs U COOCTBEHHbIE BEKTOPBI CAMOCOINPSKEHHBIX OIIEPAaTOPOB.

HpI/IBeI[eHI/Ie MaTpulbl CaMOCOHpH)KéHHOFO orneparopa K JuaroHaJilbHOMY BUOY.

OproroHanbpHble W yHHUTapHbIe TpeoOpazoBaHus. CoOCTBEHHBIE 3HAYEHUS M COOCTBEHHBIC
BEKTOPBI OPTOTOHAIBHBIX ¥ YHUTAPHBIX MPE0Opa30BaHHA.

KaHnonuveckwuii Bl MaTpuIl OPTOTOHAJIBHBIX U YHUTAPHBIX MpeoOpa3oBaHUil.
10. TToBepXHOCTH BTOPOTO MOPSIAKA B MPOCTPAHCTBE.

KBanparuunas ¢opma nosepxHocTu BTOporo nopsjaka. [Ipusenenue Gpopmsl K KAHOHUYECKOMY
Buay. Knaccudukanus noBepxHocTeil BTOporo nopsaxa.



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

HanpasisienHocTs: [IpupoaonoaodHbpie TEXHOJIOTHHA M OMOMUMETHYECKHU A TU3aiiH
MAaTepPHaIoB H CHCTEM

MeToabl MAIIMHHOTO 00y4YeHUs

Heab AMCHUNIMHBI:

- 3HAKOMCTBO CTYACHTOB C OCHOBOIIOJIArarOmuMM IMoAXOoJaMH, KOTOPBIC HNPUMCHAIOTCA IJId
IIOHCKa Q)YHKIII/IOHEUH)HBIX 3aKOHOMepHOCTeI>'I N3 SMITUPUIYCCKUX TAHHBIX;

- 3HAKOMCTBO CTYACHTOB C HIUPOKHUM CIICKTPOM HHCTPYMCHTOB IJIsI PCHICHUSA 3a4ad ITOHCKa
3aKOHOMepHOCTeﬁ B JaHHBbIX.

3agauyd IUCHUILINHBI:

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

- 0030p METOOB, MPUMEHSIEMBIX B 33/1a4ax KJIaCTepU3alluH, KIaCCU(DUKALMU U PETPECCHH;
- IOJTy4eHHE HABBIKOB IPUMEHEHUS METOJI0B MAILIMHHOTO 00yUYeHMs [yl PEeLIeHUs 3ajay.
ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE (MOAYJIIO)

B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI

3HATh:

- OCHOBHBIC MCTOJAbI U QAJITIOPUTMBI, NPUMCHACMBIC IIPpHU TIOUCKE SaKOHOMepHOCTefI B
OMIIUPUYUCCKHUX JAHHBIX;

- IOAXOAbI IJIsd OpraHu3anuu ynpaBJICHUA 0OJIBITUMHU MacCUBaMH JaHHBIX.

yMeTb:
- IPUMEHATh METO/Ibl U AJITOPUTMBI JIJIsl peIlIeHUs] TPUKJIAJHBIX 3a1ay aHaIu3a JaHHbIX;

- pPC€aJIn30BBIBATH AJITOPUTMBI B BUJIC KOMITIBIOTCPHBIX IPOIpaMM.

BJIAJeTh:
- CTICIMAIBHOW TEPMHUHOJIOTHEN B 00JIaCTH MAIIMHHOTO O0y4YeHUS,

- METOJOJIOTHMEH U HaBBIKAMHU pCeUICHUA HAYYHBIX W IMPAKTHYCCKUX 3a4ad C HUCIOJb30BAHUCM
MCETOA0B MAallIMHHOT'O 06yquI/151.



Tembl U pa3aennbl Kypca:
1. OCHOBHBIE NOHATHS.

OcHOBHBIE TOHATHS: IPUMEPHI IOCTAHOBKY 3a/1a4 MAIIMHHOTO 00Y4€HHUs, BUJIbl IPU3HAKOB, TUIIbI
3a/1a4, METPUKH.

2. OCHOBHEIE METOIBI.

Meron makcumanibHOTO mpapaononodus. [lonarue ¢yHKIMOHATa TpaBAONOA00US B ciydae
3aBUCUMBIX W HE3aBHUCHUMBIX HaOmtoneHuid. [Ipumepsl MOCTPOSHHUS OIEHOK MAaKCHMAaJbHOTO
MPaBIONOIO0US [Tl TAPAMETPOB Psiia PA3TUIHBIX PACTIPEICICHUN.

baiiecoBckuii moaxon. IIoHSATHE YCIOBHBIX BEpPOSATHOCTEM, AllOCTEPUOPHOTO paCIpPECICHHUS.
®opmyna barieca. [TpyHun MakcumMyMa aroCTEpUOPHON BEPOSITHOCTH.

MeToj CTOXaCTHYECKOIO rpaaucHTa.

Meton onopHbIx BekTOpoB. IloHsATHE 3a30pa MeXIy KilacCaMM, ONTUMAJIBHOW pa3eisiouiei
TUIEPIIIOCKOCTH, OIMOPHBIX BEKTOpOB. VC-pazMmepHocTh. DYHKIMM s]pa, CHPSIMIILIOLIEE
IIPOCTPAHCTBO.

3. Perpeccun.

MHoromMepHasi TUHEWHas perpeccus. 3agada perpeccur. [locTpoeHne OIeHOK MaKCHMalbHOTO
paBao0No00Us Ui TapaMeTPOB MHOTOMEPHOM JIMHEHHOUW PErpeccHm.

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

4, MeTtoapl KJIaCTepu3anuu.

MeTtobl K1acTepu3aluu. 3aaun KJI1acTepU3alii, OCHOBHBIE TUIIBI AITOPUTMOB KJIAaCTEPU3AIIH.
Hepapxnueckas knacrepusanus, EM-anropurm, Metos K-CpetHHuX, KapTel KoxoHeHa.

5. Pemaromiue ACPECBb U KOMITIO3UIIUH AJITOPUTMOB.

Pemaromuye nepeBbs U KOMIIO3MLUHU aarOpUTMOB. Pemaromuii CIHMCOK, pelIarollee IepeBo,
Anroputmsl ID3, CART. BapuaHTbl TMHENHBIX U CTOXAaCTUYECKMX KOMIIO3UIIMH aJTOPUTMOB.

6. Heliponnsie cetu.

Heiiponnsie cetn. Mojens nepuentpoHa, GyHKLIUU aKTHBALMU, BOIPOCHI MOJHOTHI, TeOpeMa
Konmoropoa. Anroputm o6paTHOTO pacpOCTPaHEHUS OLINOOK.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

Metoabl onTUMH3AINHA

Heab AMCHUNIMHBI:

- OCBOCGHHE CTyACHTaMu (yHIAaMEHTAJIbHBIX 3HAHMKA B OO0JACTH METOJOB ONTHMH3ALUU
BBIUMCIIUTENbHBIX IIPOLIECCOB, AITOPUTMOB KOHCTPYKTUBHOM allpoKCUMaIu B mpocTpaHcTie C,
WU3y4YEHUE COBPEMEHHBIX YHCJICHHBIX METOJOB PEIICHUs JIMHEHMHBIX M HEJIMHEUHBIX CHUCTEM
YpaBHEHHMIA, a TaKXKe 00J1acTeil NX MPAKTHUECKOTO TPUMEHEHHUS.

3agauu AMCHUIINHBIL:

- ¢dopmupoBanne 0a30BBIX 3HAHWW B O0JIACTH ONTUMHU3AIMU YHUCJICHHBIX METOOB
MaTEeMaTUYeCKOr0 MOJICTUPOBAHUS KaK JUCHUIUIMHBI, OOCCIEUYHBAIONICH TEXHOJIOTHYECKUE
OCHOBBI COBPEMECHHBIX HHHOBAIIMOHHBIX C(hep NeATeITbHOCTH;

- 06yquHe CTYACHTOB COBPCMCHHBIM METOAAM PCIICHUSA OOJIBIINX CUCTEM M O3HAKOMJIEHHE C
HX ITPHIIOKCHUAMU,

- (poMupoBaHHE MOAXOJOB K BBHIIOJHEHHIO HCCIIEJOBAHUM CTYIEHTAaMHU MO MaTeMaTH4YEeCKOMY
MOJIEJTMPOBAHUIO B PaMKaX BBITYCKHBIX padoT.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE (MOAYJIIO)

B pesynbrare oCBOCHUS AUCITUTUTMHBI 00YJarONTUeCs JOMKHBI

3HATh:

- MECTO U POJIb OOLIMX BOIPOCOB HAYKH B HAYYHBIX UCCIIETOBAHMSIX;

- COBpCMCHHBIC HpO6J’I€MI>I TCOPHHU AIIMIPOKCUMAIIUN U BBIYHCIIUTEIILHOM MaTEMATUKHU,

- HOBEWIIIME YHUCIIEHHBIE METObI B(I)q)CKTI/IBHOFO peuicHu-d OOJIBIIIHX CUCTEM, NOPOKIACMBIX
3aJa4yaMi MaTeMaTH4eCKOn CI)I/I3I/IKI/I;

- IOCTAHOBKY MP0o0JIeM MOACTUPOBAHUS (PU3NUECKUX TTPOIIECCOB;

- 0 B3aUMOCBA34IX U q)YH)IaMeHTa.]'H)HOM CANHCTBC €CTCCTBCHHBIX HAYK.

yMeTh:

- 3(1)(I)CKTI/IBHO HCIIOJIB30BATh Ha IIPAKTHUKEC TCOPCTUUCCKHUEC KOMIIOHCHTBI HAYKHW: IIOHATUA,
CYKACHUSA, YMO3AKIOYCHU S, 3aKOHBI;



- IPEJICTaBUTh MTAHOPAaMy YHUBEPCAIbHBIX METOAOB M 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHUS;
- paboTaTh Ha COBPEMEHHBIX KOMIIBIOTEPAX;

- abCcTparupoBaThCs OT HECYIIECTBEHHBIX BIMSHHUI MTPH MOACIUPOBAHUHN PEATBHBIX (PHU3NUECKUX
CUTYalIHii;

- MOJIb30BAThCS CIPABOYHOM JUTEPATypOil HAyYHOT'O M MPUKIATHOTO XapakTepa Jjsi ObICTporo
MOKCKa HEOOXOIMMBIX MATEMAaTHUECKUX U (PU3NUECKUX TAaHHBIX U MOHITHH.

BJIA/I€Th:
- IJTAHUPOBAHUEM, IOCTAHOBKOW M 00pa0OTKOI Pe3yabTaTOB YUCICHHOTO KCIIEPUMEHTA;
- HAy4YHOU KapTUHOW MHPA;

- HaBBIKAMH CAaMOCTOSITEILHOW paboThl B JA0OPATOPUHM HA COBPEMEHHOM KOMITBIOTEPHOM
000py1I0BaHUN;

- HaBBIKAMHU OCBOEHHSI OOJILIIOr0 00BbEMaA I/IH(I)OpMaI_II/II/I;

- Ky.]'H:TypOﬁ IIOCTAaHOBKHU K MOJCIMPOBAHUA (bHSH‘leCKHX 3ajJa4.

TeMbI U pa3jeiibl Kypca:
1. Anroput™msl Tumna Pemesa.

Anroputmel I, Il mpubnmkeHuss HeNpepbBHOH (QYHKIUU OOOOIIEHHBIMH MHOTOYICHAMH.
Paznuunble mapamerpus3alMd MHOTrOWIeHOB. Acumnrtorudeckas ¢opmyna bepHunreiina ans
dazoBoil pyHKIMH.

2. BapI/IaI_II/IOHHBIC METOJbI pCHICHUSA CUCTCM ypaBHeHI/Iﬁ " YaCTUYHBIX CIICKTPAJIbHBIX 3a/a4.

CBs3p MeTOoa (O1)-CONPSKEHHBIX IPATUEHTOB U (HecUMMeTpu4yHoro) meroaa Jlanumomra. Csi3b
METOJ]Ja MHUHHMAJIbHBIX HEBS30K W MeToJa ApHOJbIU. DKCTpEeMajbHbIE 3aJaud, PELIECHUSIMU
KOTOPBIX CIYXaT HEBA30YHbIE MHOTOWIEHBl PACCMOTPEHHBIX METOA0B. CHEKTpaJbHbIE OLEHKU
CXOJIUMOCTH, XaycaophoBo MHOXKeCTBO, (hopmyina Kenpiiia.

3. Beruncnenue MaTpuuHbIX QyHKIUN. PalirioHanbHble KPHUIOBCKUE MTPUOIUKEHHUSL.

Caenenue 3afaun pacueTa exp(A) K HauaydieMy paldoHanbHoMy (n-1,n) npubamkeHuto exp(z)
Ha crnekTpe A. Bbluucienue 3HaueHuil MaTpUUHBIX (YHKIMH Ha BEKTOpPEe NpPH MOMOILU
paLMOHATIBHBIX KPBIJIOBCKUX MPHOIHKEHUH.

4. 3agauya o HawiIydlleM MOpUOMMKEHUH W3 (UKCUPOBAHHOIO MHOXKECTBa B 0aHaXxOBOM
IPOCTPaHCTBE. ANIMPOKCUMAIUS MHOTOYWIEHAMHU Ha OTPE3Ke.

Cy1uiecTBOBaHUE U €AMHCTBEHHOCTh. CTPOTO HOPMUPOBAHHBIE MMPOCTPAHCTBA. ANIIPOKCUMAIUS B
THIIBOEPTOBOM TPOCTPAHCTBE. XapaKTepusallds HaWIydIIUX TPUOIIKEHUH U3 3aMKHYTOTO
BBITYKJIOTO MHOKecTBa. CBoiicTBa ompenenutenei ['pama, HepaBeHcTBa Puinepa, Anamapa.
Teopema Bamne-Ilyccena, Teopema UeObimeBa 06 anprepHance. MHorounensl YeOblieBa u
CBSI3aHHBIE C HUMH 3KCTPEMAJIbHBIC 3aa4H.



5. Meton Kapareonopu-deiiepa.

CBeneHre 3a7auydl HAWIYYIIEro MOJMHOMHAIBHOTO MPHUOJMKECHUS HA OTPE3KE K BBIUYUCIICHHUIO
YaCTUYHOTO  CHHTYJSIPHOTO — PaslIOKCHHS  TaHKEJIEBOW  MATpHIIBI, COCTABICHHOH U3
ko3 purmentoB Oypre.

6. Hannyumme npuOmxeHus B mpocTpancTse L.

Teopema MapkoBa 0 HawiaydlmeM HTpuOIMKeHUH HernpepbiBHOW ¢yHkuuun B L. Teopema
Hukonbckoro o 1BOMCTBEHHOCTH, CBS3b € 3aJa4eil JMHEHHOrO MporpaMMHUpoBaHus. JInHeitHbie
ycnoBusa Kyna-Takkepa.

7. O6001IeHHbIE MHOTOWICHBI, CUCTEMBI UeObleBa, TeopeMa Xaapa.

[Tpumepsr u cBoiicTBa cuctem YeObimeBa. Teopema Xaapa 0 €IUHCTBEHHOCTH MPHOIMKCHHUS.
O606menne Konmoroposa TeopemMbl 00 ajgbTepHAHCE.

8. IlocTaHOBKA OCHOBHBIX IKCTPEMAJIbHBIX 337a4 TEOPUU MPUOIMKEHUH.

3anaun [ (o Hammy4iem npubIMKeHNH U3 GUKCUpoBaHHOTO MHOXKecTBa), 11 (3amaya I mist kiacca
npuomKkaeMbix 3neMenToB), I ( 3amauva II mis kmacca mpubmmkaromux MHOXecTB), IV (0
buKcUpOBaHHOM MeToJie MPUOIMKEHHs ), V (0 HAWIyYIllleM MEeToJe MPUOIMKEHHUS U3 Kiacca).
[Tpumepsr MeTonoB npubmmkenui (Oypoe, Deitep, Jlarpamxk, bepamreiin, Banne-Ilyccen). N-
nornepeyHuk mo KoiMoropoBy, €-3HTpoMnHs, 4eObIIEBCKHUMA LIEHTD.

9. UeOBIIIeBCKHE CTAIIMOHAPHBIE METOIBI. Y IIOPSIOYCHNE KOPHEH orepaTopa rmepexoa.

UYeOnIeBCKUIA TBYUJICHHBIA METO/I, YIIOPsIIOUeHHE KOPHEH oneparopa nepexoaa. [Ipumepsr amns
MOpsIIKa MHOTOYJICHA, SBJISIONIETOCS CTENEHBbI0 ABOMKHU. UeOBIIEeBCKUI TPEXUJIECHHBIH METO/I.
CrnekTpanbHas OLIEHKa CXOJUMOCTH.



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

HanpasisienHocTb: [Ipupoaonoao0Hbie TEXHOJIOTHU U OMOMUMETHYECKHU A TU3aH
MaTepHaJIOB H CUCTEM

MHoromMepHblii aHAJIN3, UHTETPAJIbI U PAIBI

Heab AMCHUNIMHBI:

- 00y4eHne OCHOBaM MaTeMaTHYeCKOTr0 aHAIN3a JUIs (JOPMHUPOBAHUS Y CTYICHTOB IPEICTaBICHUS
0 MaTeMaTHKe Kak 0cOOOM METO/ie MIO3HAHUS NPUPOJIbl, OCO3HAHUS OOLIHOCTU MaTeMaTHUYECKUX
NOHATUI W Mojenei, MpUOOpEeTEeHHs HABBIKOB JIOTUYECKOTO MBIIUICHUS W OIEPUPOBAHUS
aOCTpaKkTHBIMM MaTeMaTHMUECKUMU OOBEKTaMH; BOCIHHUTAHME BBICOKOM MaTeMaTHYeCKOMN
KYJIbTYPBI.

3agauyd AUCHUILINHBI:
- I[O6I/ITI)C$[ YETKOI'0, ACHOI'O IOHMMaHUs OCHOBHBIX O6”I)€KTOB HCCIICOOBAHUSA U HOH?ITI/II71 aHaJIn3a,

- IPOACMOHCTPUPOBATHL BOSMOKHOCTH METOJOB aHAJIM3a IJIA PCIICHUA 3a/1a4 Q)YHﬂaMCHTaHbHOﬁ
u HpHKHaHHOﬁ MAaTCMAaTHUKH,

- IPUBUTH TOYHOCTDb U 00CTOSITENILHOCTD APrYMCHTAIIU B MATCMATHYCCKUX PACCYKACHUAX

- C(i)OpMI/IpOBaTb BBICOKHI YPOBCHB MaTeMaTU4eCKOM KYJIbTYPHI, JIOCTATOYHBIM JJ1SI TOHUMAaHUS U
YCBOCHUA MTOCIICAYIOIIUX KYPCOB 110 HerepLIBHOﬁ 151 I[PICKpCTHOfI MAaTCMAaTHKE,

- CIIOCOOCTBOBATH: MOATOTOBKE K BEICHUIO UCCIIEI0BATENbCKOMN AEATEIbHOCTH (B YaCTHOCTH, JUIS
HaIMCaHUsl KypCOBOW M BBIMYCKHON KBalU(UKALMOHHOW padoT) B 00JACTSIX, UCHOJB3YIOIIMX
MaTeMaTUYeCKHUe METO/Ibl; CO3JaHUIO U MCIIOIb30BAaHUIO MAaTEMAaTHYECKUX MO/IETIEH MPOIIECCOB U
00beKTOB;  pa3paboTke J(PGEKTUBHBIX  MaATEeMAaTHYECKUX  METOJOB  pEIIeHUs  3ajaad
€CTECTBO3HAHMUS, TEXHUKH, SKOHOMUKH U YIIPABICHMUS;

- pa3BUBaTh YMEHUE CaMOCTOSATEIbHONU pabOThl ¢ yUeOHBIMU MOCOOUSMHU U IPYTON HAYYHOU U
MaTeMaTUYECKOM JINTEPATYPOH.

IlepeueHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCHUIJIMHE (MOYJIIO)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YJArOIIHECS TOHKHBI
3HATh:

- OCHOBHBIE CBOWMCTBAa OTOOpaKEHUN METPUYECKUX MPOCTPAHCTB, JUHEHHBIX HOPMHUPOBAHHBIX
IIPOCTPAHCTB;

- IPU3HAKH CXOAUMOCTHU YUCJIOBBIX PAOOB U HECOOCTBEHHBIX HHTCTPAJIOB;

- ycnoBus auddepeHuupyeMocTr (QYHKIMHA MHOTHX T[EPEeMEHHBIX, CYIIECTBOBaHUE W
nuddepeHIpyeMoCcTh 00paTHOTO OTOOPAKEHNS,



- AOCTATOYHBIC YCIOBHUA CYHICCTBOBAHUA SKCTPEMYMA HA I'NTAAKHUX IMMOBCPXHOCTAX

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

yMeThb:

- UCCIIE/IOBATh CBOMCTBA OTOOPAKEHUI METPUIECKHUX POCTPAHCTB;

- mudepeHIpoBaTh PyHKIMIO MHOTHX IIEPEMEHHBIX;

- HCCIIEIOBATh CXOJIUMOCTH YHCIIOBBIX PSIOB U HECOOCTBEHHBIX HHTETPAJIOB;

- HAXOJUTh SKCTPEMYMBI (bYHKI_[I/II/I MHOI'UX IIEPEMCHHBIX, BBIYUCIIATE KPATHBIC HHTCI'PaJIbI.

BJIa/1eTh:

- OCHOBHBIMH OTIPEJICIICHUSMH CXOAUMOCTH UHTETPAJIOB U PSJIOB;
- mudpepeHIpyeMOCTH PYHKIIUH MHOTUX IEPEMEHHBIX;

- HaBBIKaMH TIpe/cTaBIeHUs pyHKIMU Gopmyroit Teitnopa;

- METOJIJaMH TIOMCKa YKCTpeMyMa (QYHKIIMH MHOTUX IIEPEMEHHBIX;

- HaBbIKaMU CBCACHUA KPATHOI'O MHTCTpajia K IOBTOPHOMY.

TeMbl U pa3jeiibl Kypca:
1. AuddepenunpyeMmoe oTodOpakeHne KOHEUHOMEPHBIX HOPMHUPOBAHHBIX TPOCTPAHCTB.

Haercs omnpenenenue uddepeHIUpyeMbIX OTOOpaKeHUH, BBOJUTCS MOHATHE MOJIHBIX
IIPOU3BOJHBIX, muddepernnana. PaccmatpuBarorcs JIOCTaTOYHBIE YCIIOBUS
TG pepeHIMpyeMOCTH, YCIOBHsS CYyLIEeCTBOBaHMS U AuddepeHuupyeMocTH 0OpaTHOTO
OTOOpaXeHUsI, YCJIOBUS CYIIECTBOBaHUSA U JU(PGEpPEeHIUPYEMOCTH HESIBHOTO OTOOpa)KEHUS.
BouiBoputes popmyna Telinopa anst GyHKIIMUM MHOTUX NepeMEHHbIX. PaccMaTpuBaroTcsi BOpOCHI
KCTpeMyMa (PYHKIMM Ha TJAJAKUX MOBEPXHOCTAX B KOHEUYHOMEPHBIX HOPMHPOBAHHBIX
IIPOCTPAHCTBAX.

2. KpaTHble nHTETpasl.

dopmynupyercs MOHATHE n-Toro oobbema. JlaeTcs ompenesneHHue n-KpaTHOTO HHTerpaja H
(bopMyIHUpyIOTCS AOCTATOUHBIE U HEOOXOAUMBIE YCIIOBHSI HHTEIPUPYEMOCTH 110 PuMany GpyHKIUN
MHOTUX IepeMeHHbIX. PaccmaTpuBaioTcs CBOMCTBa n-KpaTHOro uHTerpana. JlokaswiBaercs
TEOpeMa O CBEJIEHMM KpaTHOI'O MHTErpana K MOBTOpHOMY. JlokasbIBaeTcs TeopeMa O 3aMeHe
MEPEMEHHBIX B N-KPaTHOM MHTErpase.

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

PaCCManI/IBaIOTCH TaKHue (I)YHI[aMeHTaJ'ILHBIC MOHATUA KaK KOMIIAKTHOCTBH, ITOJIHOTA, HOpMaA.
HCHpCpHBHOCTB 1 PaBHOMCEPHAA HCIPCPBIBHOCTDH OTO6pa)KeHI/I${ MCTPUYICCKUX U HOPMUPOBAHHBIX
KOHCYHOMCPHBIX IPOCTPAHCTB.



4. HecoOCTBEHHBIC HHTETPAJIBI.

BBoaurcss moHATHE HECOOCTBEHHOTO HMHTErpasia, JaeTcsi OHepieNieHHEe  CXOJUMOTCH
HECOOCTBEHHOI'O HMHTErpajia, pacCMaTpUBAIOTCS HEOOXOAMMBIE M JOCTaTOYHBIC YCIIOBHS
a0COJIFOTHOW U YCIIOBHOM CXOAMMOCTH UHTErPAJIOB.

5. Hucnosle psijbl.

PaCCManI/IBaIOTCH IMOHATHA YUCIIOBOI'0 pdnaa, CIIOCOOBI CYMMHPOBAHHUA pAOOB, JOCTATOYHOC U
H€O6XOI[I/IMOC YCJIOBUEC CXOOAUMOCTHU PAAOB.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

MoJgexyasipaasi 0Mo10rust

Heab AMCHUNIMHBI:

- OCBOCHHEC CTyJeHTaMH (YyHIAMEHTAIbHBIX 3HAHUH B O0JACTH MOJEKYJISIPHOW OHOJIOTHH,
W3YYCHHE MEXaHU3MOB IIEepelayd M pPeaju3allid HaCJICJICTBEHHOW HH(DOpPMAIMH B KUBBIX
CHUCTEMax, OCHOBHBIX METOJIOB IMPOBEICHHUS MOJICKYISIPHO-OUOIOTHYECKUX HCCIEIOBAaHUM, a
TAKXE aCIEKTOB UX MPAKTUYECKOTO MPUMEHEHUS.

3agauu AMCHUIINHBIL:

- ¢opmupoBaHue 0a30BBIX 3HAHWN B OO0JIACTH MOJICKYJISIPHON OWOJIOTMH KaK JUCUIUTLINHBI,
UHTCTPUPYIONICH OOIIyI0 OHOJOTHYECKYI0 ¥ XHMHYECKYI0 TOJTOTOBKY (DHM3UKOB U
o0ecreunBarONIe TEXHOJIOTUYECKUE OCHOBBI COBPEMEHHON WHHOBAIIMOHHOH ICSATCILHOCTH B
00J1aCTH OMOTEXHOJIOTHH ¥ OMOUHKEHEPHH;

- o0ydeHHe CTYIEHTOB MpHUHUUIAM (PYHKIMOHUPOBAHHUsS OHOJOIMYECKHMX CHUCTEM Ha
MOJIEKYJISIPHOM YPOBHE, MCCJIEIOBAHUS U CO3JAHUS MOJEKYISIPHO-OMOJIOIMUECKUX CUCTEM,
BBISIBJIEHHE OCOOEHHOCTEH UX CTPYKTYPHI M (DYHKIIMOHUPOBAHMS;

- (opmupoBaHME TOAXOJOB K BBHIIOJHEHHIO MCCIEAOBAaHUN CTyJEHTaMM B 00JacTH
MOJIEKYJISIPHOM OMOJIOTHH B paMKaX BBITYCKHBIX paOOT Ha CTENEHb MarucTpa.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)

B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI

3HATh:

- MECTO U POJIb OOLIMX BOIIPOCOB MOJIEKYJISIPHOM OMOJIOTMH B HAYYHBIX MCCIEIOBAHUSAX;

- COBPEMEHHbIE NMPO0IeMBbl OMOJIOTUH, TEHETUKH, KIIETOUHON U MOJIEKYJISIPHOI OMOJIOTHY;

- COBPEMEHHBIE MO/JIEJI OCHOBHBIX OMOJIOTMYECKHX MPOLIECCOB U SIBICHUH U UX MPUIIOKEHUS;
- IPUHIIMIIBI CTPOCHUS U (PYHKIIMOHUPOBAHUS KIETKH Ha MOJIEKYJISIPHOM YPOBHE;

- COBpEMEHHBIE MOJIENIM U MPEACTaBIECHUS 00 OCHOBHBIX MPOIECCax U MEXaHHW3MaxX peanu3aliu
TeHEeTUYECKOM nH(pOpMaIMK B KJIETKaX MPOKAPHOT U DYKAPHOT;

- OCHOBHBIC ITPUHIUIIBI PETYIIAINU pCain3allui TeHEeTUYECKOM I/IH(I)OpMaI_II/II/I B )KHMBbIX KJICTKAX,
- MCXaHU3Mbl OCHOBHBIX I'CHETUYCCKUX IMMPOLECCOB: PCIUIMKAIIUN, TPAHCKPUIIIWUU U TPAaHCIIANU,

- HOBeHIIIIe OTKPBITHA 61/IOXI/IMI/II/I, T'CHCTUKHU U MOJ'ICKyJ'IprHOfI 6I/IOJ101"I/II/I;



- IOCTAHOBKY IIPO0JIeM B 00JIaCTH MPOBECHUS OMOXUMHUECKUX U MOJICKYJISIPHO-OMOIOTUUECKHUX
HCCIICJIOBAHUIA;

- 0 B3aUMOCBA3X U q)yHI[aMeHTaHBHOM CANHCTBC CCTCCTBCHHBIX HAYK.

yMeTb:

- 3(1)(1)6KTI/IBHO HCIIOJIB30BAaTh Ha IIPAKTHUKE TCOPECTUUCCKHUE KOMIIOHCHTBI HAYKH: ITIOHATHA,
CYXKIACHUSA, YMO3AKIIOYCHM A, 3aKOHBI;

- TPEJICTaBUTh MAHOPAMy YHHUBEPCAJIBHBIX METOJOB M IOJXO0JIOB COBPEMEHHON MOJICKYJISPHOMN
OuoJjoruu;

- paboTaTth C COBPEMEHHBIMH HCTOYHHKAMHU HH()OPMAIUH IO MOJEKYISPHO-OMOIOTHYECKON
po0JieMaTuKe;

- INIAaHUPOBATH OIITUMAJIbHOC ITPOBCACHUC DKCIICPUMCHTA.

BJIaJeTh:
- aKTyaJbHOM Hay4YHOW KapTHHOM MUpa;

- OCHOBHBIMH TCOPCTUUCCKMMU KOHICIUOUAMU W OBKCIHCPUMCHTAJIBHBIMU IIOAXOJaMH B
COBPEMEHHOM MOJIEKYJISIPHON OHOJIOTHY;

- HaBBIKAMH CaMOCTOSTEIILHOM pa6OTI>I 10 OCBOCHHUIO COBPCMCHHBIX HAYyYHBIX 3HaHUI B 00/1acTH
MOJ'IGKy.]'IHpHOﬁ 6I/IOJ'IOFI/II/I;

- CBCACHUAMU 00 AKTYaJIbHBIX OMOJIOTHYSCKUX HUCCICAOBAaHUAX.

Tembl U pa3ensl Kypca:
1. buocunres 6enka. Pubocomsl.

CrpykTypa pudocom. Jlokanuzamus pudocom B kietke. [IpokaproTHUecKuil 1 3yKapuoTHIECKUI
tunsl pudbocoM; 70Su 80S pubdocomsl. Mopdomnorus pudocom. Ilogpaznenenue Ha cyOdacTUIbI
(cyObenuuunpl); auccounanus. ToHkas Mopdomorus cy6uactun. PubGocomuble Oenku:
pasHooOpasue, pa3jielieHiue, HOMEHKJIaTypa, 0COOEHHOCTU CTPYKTYphl. Pazbopka («pa3aeBaHue»)
cybuacTtui u camocOopka. Ctpykrypa pubocomubsix PHK. Bropuunas ctpykrypa: popmupoBanue
KOPOTKHMX JBOMHBIX CHHMpaJiell 3a cUeT B3aUMOJEWCTBUS CMEXHBIX y4acTKOB BHYTpPH Lienu. A-
dopma nBomHo# crnmpanu PHK. IlpuHIMD KOMIUIEMEHTapHOCTH M OTKJIOHEHHS OT HETO.
«/ledekTb» KOPOTKMX JBOMHBIX CIHUpalied M OTKJIOHEHHSI OT JBYCHUPAIBHOM CTPYKTYpBHI.
«Terpanyns». IlceBnoy3nsl. TpoitHele B3aumonencTBUs. TpeTHYHAs CTPYKTypa: KOMIAKTHOE
CBOpayMBaHUE IMOJMPUOOHYKICOTHIHON 1LIeNH, NalbHHE KOMIUIEMEHTapHbIE B3aUMOJICHCTBUS,
CTIIHpaTb-CITHPATEHBIC B3aUMOJICHCTBHUS, JOPMHUPOBAHUE KPYITHBIX JJOMEHOB.

ONULKKI TPAHCISAIUU: UHUIMAINS, dJoHTaus U TepMmuHanus. [lomupubocoma. ConpspreHHas
TPAHCKPUIILIUA-TPAHCTSAIMUSA Yy TPOKapuoT. Paboumii SMOHrallMOHHBIN MK PUOOCOMBI; TpU
OCHOBHBIE dTana 1ukia. Jlokamuzarus GyHKIIMOHATBHBIX IIEHTPOB pubocombl. A, P u E yuactku
ces3piBanus TPHK. [onsipaocTs cuntsiBanus matpuiibl (MPHK) B xone Tpancnsiuuu.



DnonHranus TpaHcsauu: Yuactue ¢pakropos snonranuu EF1 (EF-Tu) B cBsI3pIBaHMM aMUHOAITUII-
TPHK ¢ pubocomoii. Ctpykrypa EF1 (EF-Tu), ero B3aumoneiicteus ¢ I'T® u I'’I® u ero
CTPYKTYpPHBIE TIEpeXO0/bl («3aKpBITas» U «OTKpHITas» KoH(popMmaryn). CBsI3bIBAHNE aMUHOAIUII-
TPHK kommiekcom EF1 (EF-Tu) ¢ I'T®, o6pa3oBanue TporictBenHoro komiuiekca. EF1 (EF-Tu)
Kak Karaiu3artop drtama cBs3biBaHud aMuHoai-TPHK. Ponb rugponmmsza I'T® B mpouecce
ces3biBanus. Dakrop amonranuu EF1B (EF-Ts), ero ¢pyHkmus, mociaenoBaTeIbHOCTh PEAKIUil ¢
€ro y4acCTHEM.

Tpancnentuganusa. Xumus peaknuu. [lentuami-rpancdepasHplii HIEHTP OOJIBIION prUOOCOMHOM
cyOwyactuupl;  puOO3MMHBIA  Kartanu3.  TeTpa’Apuyeckuil  MHTEpMEAMAT  pPeaKluu
TpPaHCIENTU AU, CTEPEOXUMHUS ero 00pa3oBaHUs U pacmaja.

Tpancnokanus: Yuactue daxropa snonrauuu EF2 (EF-G) ¢ I'T®. Jlomennas crpykrypa EF-G;
ocobenHoctu gomeHa IV. «MonekynspHas mumukpus» (cxoxnctso EF-G ¢ xommiekcom EF-
Tu:Aa-tRNA. «OH3umarnueckas» W «HEIH3UMaTthueckas» (OechakTopHas) TpaHCIOKAIUA.
OCHOBHBIE CIEICTBHUS OTKPHITHA Oec(PaKTOPHON TpaHCIOKALMHU: TPAHCIOKALWs KaK CBOHCTBO
puOOCOMBI, TEpPMOIMHAMHYECKAs CIOHTAHHOCTD TPAHCIIOKALWH, KaTanutinaeckas Gpyaknus EF-G,
3aBHCUMOCTH KOH(opMaImoHHoro katanu3sa ot [ TO.

Nunnmanus TpaHcisiiuuu y npokapuoT: OyHKIMOHAIbHOE Ha3HAYCHHE MHUIMALUN TPAHCIISALUU.
VYyactHuku mporecca uHUIMANKMK. OCHOBHBIE ATallbl Mpoliecca WHUIMANUKU. WHunmanus
TPAHCISALUU y IPOKAPUOT: (HAKTOPHl MHUIMAIINH, MHUIIUATOPHBIE KOAOHBI, 3'-koHenr PHK manoit
pubocoMHO# cyOuacTHilbsl U ocneaoBarenbHocTh [laitna- Jlansrapno 8 MPHK; «cuna» MPHK.
HezaBucumMas uMHULMAIMS ¥ TPAHCISIMOHHOE COMpsDKEHUE (MHIYLMPOBAHHAS WHULUAIUS U
CKOJIbKEHHUEe-PEHHUITHAIMS ) Ha ounucTpoHHbix MPHK npokapwuor.

Tepmunanust TpaHcmsamuu: TepMuHUpYIOIIME KOMOHBI. benkoBble (akTOpsl TepMUHALUU
NPOKAapUOT M DYKAPHOT; JBa Kiacca (H)akTOpOB TEPMHHAIMHU. Y3HaBaHHE TEPMUHHUPYIOIIETO
KO/IoHa (akTOpoM TepMUHaIMU 1-ro Kimacca B A-ydactke pubocombl. MHAYKIHMS THApOIN3a
cinoxxkHo3upHoit cBsazu nentuauia-TPHK B mentunun-tpancdepazHom 1meHTpe. DBakyauus
neaunnupoanHoil TPHK u3 P-ywactka m (akropoB TepMHHALUMU U3 A-y4yacTKa C y4acTHEM
dakxTopoB TepmuHaiuu 2-ro knacca u I'TO/T JD. dakrop ocBoboxkaenus pubocom (RRF, RF4)
HPOKapHOT.

2. Beeenne. OCHOBBI CTpOeHUS U ()YHKIIMOHUPOBAHUS KUBBIX OPTaHH3MOB.

CBoliCcTBa KUBBIX Opartnu3moB. HpI/IHHI/IHH OpraHu3alun KJIICTOK. XHWMHUYECKHE OCHOBHI JKUBBIX
KJIETOK. I'€HEeTHUYEeCKHE OCHOBBI q)YHKI_[I/IOHI/IpOBaHI/IH KHUBBIX  CHCTCM. COBpeMeHHHe
NpeaACTaBJICHHUA O BO3HUKHOBCHHUH JKH3HU Ha 3emne. Bo3moxHOCTH CYIICCTBOBAHUA
HpeI[6I/IOJ'IOI‘I/ILICCKI/IX CHUCTCM U KHU3HU Ha APYTI'UX IUIAHCTaxX.

Buasl crmabpix B3aMMOJEHCTBHII B BOJHBIX  PAacTBOpax. AMHMHOKHCIOTBHI: CTpPOCHHE.
[IporenHOTEeHHBIE aMUHOKIIJIOTHI. MoauduiupoBaHable aMUHOKUCIOTHL. KHCIOTHO-OCHOBHBIE
CBOMCTBAa aMMHOKHUCIIOT. benku u nmentuabl. BropuuHas u TpeTH4Hasi CTpyKTypa O€IKOB.

3. Ilpoueccsl penapanuy TeHETUYECKUX OBPEKICHUM.

Mytauun u wmyrareHsl. Onpenenenus. MyrtaunonHas teopust . Jle ®pusa. Pasnuunble
KJaccu(uKauu MyTauuu (1Mo ¢axkTopaM BBI3BIBAIOUIMM MYTallMH, [0 pa3MepaM CETMEHTOB
MIOJIBEPTa€MbIX MYTALUSIM, 10 BIUSHUIO HA DKCIIPECCUIO FeHOB). OCHOBHBIE MICTOYHUKHU MYTallui



— OLIMOKM peIuIMKalui U MyTareHHble BO3JeHCTBUS. MoHu3upyomnue H3ny4eHns, XUMHUUECKre
MyTareHsbl, IEPEKUCH U aKTUBHBIE (POPMBI KUCIIOPO/1a, aHAJIOTH HYKJICOTHI0B, HHTEPKAIUPYIOIINE
areHThl. «CKpBIThIE MyTareHbl» U UX METa0OIUYeCcKasi aKTHBALKSA. DHIOT€HHbIC MyTareHbI.

Knaccupukamuss  tunoB  pemapanuu.  Ilpsmas  pemapauus — TUMHUHOBBIX — JIUMEpPOB
(boTopeakTuBamusi) U METUIMPOBAHHOTO TyaHuHa. Henpsimas penaparusi. Base excision repair

(BER): Bpeipe3anue ocHoBanui. [nmko3mnasel. Ypanuirimko3wiasa. “BrecnupanbHOe
y3HaBaHHe” ocHOBaHMH depmenTamMu penaparuu. Nucleotide excision repair (NER): Beipe3anue
(oKcLM3Ms) TOBPEXACHHBIX  HYKJIEOTHI0B. Kommiekc ¢GepMEeHTOB, OCYLIECTBISIOMINX
AKCLUU3MOHHYIO pernapanuioo. MexaHn3m penapanuy, HalpaBJI€HHOW HA HCIPABICHHE aKTHBHO
TpaHCKpuOUpyemMbix reHoB. Mismatch repair (MMR): Mexanu3m penapanuu HeCHapeHHBIX
HyKi1eoTHn0B. Bei6op pemapupyemoii autu JIHK. IMoctpernukatiBHas (peKOMOMHAIIMOHHAS)
penapanus: CtpykTypa XoJumdzes, OOMEeH OJHOLENOYEUYHBIMU Y4acTKaMH, poib Oeska RecA.
Pemapanuisi ABYXHUTEBBIX pPa3pbIBOB: TOMOJIOTHYHAS IMOCTPEIUIMKATUBHAS PEKOMOWHAIUS U
0o0beMHEHHE HEroMoJIoTHYHbIX KOHIOB Monekyiasl JIHK. Curnanbl, obecneuuBaroiiue
pernapanuio IByXHUTEBBIX Pa3pbIBOB U 3a1epkky permukamuu JJHK no 3aBeprienust penapamu.

SOS-penapanus. Cpotictea JJHK nonumepas, yuactByromux B SOS-penapanuu (JJHK-myTtassr) y
MIPOKApHUOT U dyKapuoT. [IpencraBnenue o0 “aganTUBHBIX MyTalUIX’ y OaKTEpU.

4. Perynsuus TpaHCKPUIIIUK y TpoKkapuoT. bakrepuodaru.

Perymsauus tpanckpunumu y Oaktepwii. HeratmBHas W TO3UTHUBHAS PETYJSIUS WHHUIIHAIIIH
Tpanckpunuuu. JlakTo3Hbli omepoH. CAP-Oenok. Perynauus Ha ypoBHE TepMHMHALIUU
TPAHCKPUIILIUK - ATTEHIOALMS W aHTUTepMHUHaAUMs. Perynsius skcnpeccuu TpUNITOPaHOBOIO
ornepoHa. AHTUTepMHHAIU Ha puMepe 6enkoB N u Q dara ism61a. Perynsamus TpaHCKp UK
B pa3BuTuM (ara jam61a. [IpuHIUIBI ayTOreHHON peryJisliui U KOONEepaTUBHOCTH Ha MpUMepe
peryJsiuM SKCIpeccuu perpeccopa (ara asamona. Perynsauus tpanckpuniuu Ha npumepe T-
YeTHBIX (haroB — MOJaBJIEHUE TPAHCKPUIILUHU KJIETOYHOTO T€HOMA, TPU IPYMIbI (DaroBbIX MEeHOB:
paHHue, cpeHue, no3auue. “Pubonepexmovarenn” u ux paznoobpasue. [lonsrue 006 anramepax,
SELEX.

5. Penmukanusa JJHK.

Perumnkanus JIHK y OGaxtepuii. OCHOBHbIE MPUHLMUIBI PEIUIMKALUU: OJHOHANPaBIEHHOCTh
CHUHTE3a, WCIOJIb30BAHUE IPAliMEPOB, IOJIYKOHCEPBATUBHOCTh IPOLECCA, IPEPHIBUCTOCTH
CHUHTE3a — OTCTarolas MU Juaupyromas nenu. [loaumepasbl, ydacTBYIOIIHME B pEIUIMKALUU,
XapaKTepUCTHKa UX (hepMEHTATUBHBIX akTHBHOCTEH. TouHocTh BocmpousBenenus IHK. Posb
CTEpUYECKUX B3auMoencTBUI Mexay napamu ocHoBanui JIHK npu permkanuu. [Toanmepasbl
I, Il u IIT E.coli. Cyobpenunnunsbiii coctaB noiumepassl 11 Tlonstue o npoueccusHoctu JJHK
IIOJINMEPA3.

JHK-nura3er. Mexaausm pabotsl. JIurasel, kak npumep GepMEHTOB, UCTOJIB3YIOMINX SHEPTHIO
ruaponuza ATP ans co3ganus Xum. cBs3eil.

FCJ’II/IKEBLI, KakK TIpUMEp (I)epMCHTOB, HCIOJIB3YIOIIHUX SHEPTHUIO TUAPOJIN3a ATP JJId KaTaJii3a
KOH(bOpMaL[I/IOHHBIX nepexoa0B.



JHK-tononzomepaszbl. Konbreoie monekynsl JIHK u nonsitue o cBepxcrnmpanuzanun JIHK.
[TapameTpsl CBEpXCIUPATU30BaHHON U KOH(POPMALIMOHHBIE IEPEXObl B CBEPXCIUPATU30BAHHON
monekyie JIHK. Tomouzomepsr IHK. Tomousomepassl U ux TUNbL. MeXaHU3Mbl JIEUCTBHUS
tononzomepas. JJHK-rupaza 6axrepuii.

[Tpaitmaspl. CTpyKTypa yyacTka ctapTa perumkaiuu (origin, ori). Ctpykrypasie epexoast JJHK
B pailoHe craprta pernkanuu. Perumukarop. [lonstue o perukone. Ponbs MetrinpoBanusa JJHK
B PEryJIsLMU perukanuu. Perynsanus nnunmanuu peruukanuu y E.coli.

JvrHamuka periukanuu. PeruimkatuBHas BUIKa B 1EJIOM, “Benylias” W “OTCTarolias” HUTH MPHU
pernkanuu. @parmentsl Okazaku. Koopaunanuu cunre3a JJHK Ha xommiemMeHTapHBIX HUTSIX.
Kommiekc 6enkoB B peIUIMKAMOHHOMN BHIIKE.

Tepmunanuss perMkanuu y Oakrepuil. PacxokaeHue ori XpoMOocoM Tepesd  JIeleHUuEM
OaKTepHaIbHON KIETKH.

6. CozpeBanue MPHK B knetkax sykapuoT. CrutalicuHT.

[Ipoueccunr PHK. KenupoBanue, criaiiciHr M NOJUMAACHWIMPOBAHUE TPAHCKPUIITOB,
cuHTe3upyeMbix noiauMmepaszor II. Mexanusmbl cmaiicunra. Pons Maneix saepubsix PHK u
OenkoBbIX (hakTopoB. CrutaiicocomMa. ANBTEPHATUBHBIN CIUIAHCHHT, MPUMEPHI. DHXAHCEPbI
crutaiicunra. Kackajpl anbTepHAaTUBHOTO CIUTAMCHUHTA U PETYISIUS MMOJI0BOM AU(PEpEeHIUPOBKU
y apo3oduibl. buonornyeckas poib albTepHATHBHOTO CIUIACHHTA, MpuUMepbl. Poinb Oenkos,
ces3piBatomuxcsi ¢ PHK-monmumepaszoii Ha mnpomoTope, B OIpeneieHUH crneuu(GuyHOCTH
crutaiicunra. CrjiaiicCHHT U ero poJib B ofipeieieHnn cnerupuaHocty GyHkunonupoBanus MPHK
B nuromiazMe. “Konrtponp kadectBa” mnpe-MPHK B sape. ConpsikeHue TpaHCKpUIIUH,
crutaicunra u tpascnopra PHK u3 sinpa B nurorutasmy. TpaHc-cIutalicuHr, ero paclpoCTpaHEeHHE.
“Camocmiaiicunr”. UuTponsl rpynn 1 u 2. IHTpoHs! Tpymibl 1 Kak pud0o3uMBI.

7. CTpoeHre U CBOWCTBA HYKJIIEMHOBBIX KHUCIIOT.

Hcropus nokazarenbctBa reHermueckoil ¢ynxnuu JIHK. Omeitel OBepu, Xepmm u UYeids.
[TpaBuna Yapradda. Pacmdposka crpykrypst JJHK.

Crpoenue JIHK. ®usnueckue cporictBa Mosiekynsl JJIHK. KoMnOHEHTE XUMUYECKON CTPYKTYpbI
JHK: a3otucteie OCHOBaHHWs, HYKICO3WIbl, HYKICOTHUAbl. M3omepus, TayToMepus,
KOH(popMallMoOHHbIE TIepexoibl HykieoTu10B. Konpopmarmonnsie ¢popmel JHK A, B, u Z, ux
¢uznueckue napamerpsl. Hekanonnueckas H-popma JIHK. KommementapHbie mapsl OCHOBaHUI
Yorcona-Kpuka u Xyrcruna. Tpumekcbl. Terpactpykrypsl. IlanuHapoMbl M IINHAJIEYHBIE
CTpYKTypbI. [IoHATHSA BTOPUYHOM, TPETUUHOM U 4eTBEPTUYHOM CTpYyKTYp s HK.

Jenarypauus n penarypauus JJHK, Hykneotunnsie nocnenosarensnoctu JJHK, onpenensdromue
koHpopmanuio JIHK, ruékocTs MM KeCTKOCTh MOJIEKYJIBI.

[lenTpanpHas JorMa MOJICKYJISIPHON OMOJIOTHH.

8. Ctpykrypa u ¢pynkiuu tpancnoptasix PHK. I'enetnueckuii ko.

Crpykrypa TPHK. AxTtuBanus amuHokuciaor u obpazoBanue amuHoaumi-TPHK. Xumuueckue
peaknuy, MPHUBOAIIME K OOpa3oBaHHIO MENTUIHON CBA3M B Ipoliecce OMOCHHTEe3a Oelika.
AKTuBanus aMUHOKUCIOTH B peakuuun ¢ AT®; obpasoBanue amuHoarmiaaenuwiara. [lepenoc



amuHoaruiabHoro octatka Ha TPHK. AMunoanmn-TPHK-cuHTeTa3pl. AKTHBHBIE LIEHTPBI CHHTETA3
u wux crneuuduunocts. JIBa kiacca amuHoauun-TPHK-cuHTETa3, uX CTpYKTypHBIE U
(dyHKUMOHANBHBIE pa3nuyus. YdacTku B3aumojeirctBust monekyn TPHK ¢ ammnoanmn-TPHK-
CHHTETa3aMM; pa3JiMuMs JBYX KJIACCOB. Y3HAaBaHME AaMUHOKHUCIOT amuHoanmi-TPHK-
CHHTETa3aMH, MEXaHU3M KOHTPOJIS MPAaBUIBHOCTH aMHUHOAMIIMPOBAHHS.

['enernyeckuii koa. OOImKe CBOWCTBA M€HETUYECKOTO KOJa: YHHUBEPCAIBHOCTh, TPUILJIETHOCTH,
OJIHO3HAYHOCTh U BBIPOXKIEHHOCTD. [ pyNIoBbIe CBOIICTBA TEHETUYECKOTO K0/1a, 0y(pepHOCTh KO/1a
K MYTaIUsiIM 3aMEHbI OCHOBaHUH. [ UIIOTE3bI MPOUCXOKICHUS T€HETUYECKOro Ko1a. AlanTopHas
runote3a ®@. Kpuka (1955) u ee skcnepuMmeHTabHOE JoKaszarenbcTBO (1962 -1963). Komon-
AHTUKOJIOHOBOE B3aumojeiicTBue. ['mnmoreza @®. Kpuka 0 HEOAHO3HAYHOM B3aUMOJICHUCTBUM
MIEPBOTO TOJOKCHHUsI AHTUKOJIOHA C TPEThUM TOJOKeHHEM KkomoHa (1966). Tabmuma
B3aMMOJICHCTBUI TEpPBOr0 IMOJIOKEHUS AaHTUKOJOHA. OTKIOHEHHS OT YHHBEPCaIbHOCTU
FEHETUYECKOTO KO/Ia B MUTOXOHJIPHSIX U Y HEKOTOPBIX OaKTepuil ¥ MPOCTEHIINX IYKAPHUOT.

9. Tpanckpunius y npoKapHuor.

Tpanckpunuus y npokapuor. PHK-nonmumepasa mnpokapuor, ee cyObeAMHMYHAs CTPYKTYypa.
OcoOeHHOCTH MPOCTPAaHCTBEHHON CTPYKTyphl. Pa3HooOpasue curma-gaxkropos. IIpomoTopsl
T€HOB IIPOKAPHOT, UX CTPYKTYpPHBIE 3J1eMeHThl. CTaluu TPAaHCKPUIILIMOHHOTO IUKIa. MHUIManms,
o0Opa3oBaHHE “OTKPBITOrO KOMILIEKCA , JIOHTalUsl U TEPMUHALMS TPAHCKPUILIMUA. MeXaHn3Mbl
TEPMHHALNS TPAHCKPUIILIUH.



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

HanpasisienHocTs: [IpupoaonoaodHbie TEXHOJIOTHN M OMOMUMETHYECKUI TU3aAHH
MaTepHaJIOB H CUCTEM

HelipoKOrHUTUBHBIE TEXHOJIOT UM

Heab AMCHUNIMHBI:

- (QopMupoBaHHE Yy CTYJCHTOB CHCTEMBl HAayYHBIX NPEACTABICHUNH O BO3MOXKHOCTAX
HEHPOKOTHUTUBHBIX TEXHOJIOTUH.

3agauu AUCHMILINHBI:
- mpuoOpeTeHrne 6a30BBIX 3HAHMIA B 00JIACTH HEUPOKOTHUTHBHBIX TEXHOJIOTHIA;
- OCBOCHHE METOJMYECKON U METOIOJIOTHYECKOM 0a3bl HEMPOKOTHUTHUBHBIX TEXHOJIOTHIA,

- 3HAKOMCTBO C OCHOBHBIMH pEC3yjibTaTaMH OTCUYCCTBCHHBLIX U 3apy6€)KHI)IX pa60T I10
HCCJIEJOBAaHHUIO MO3Ta, CBSI3aHHBIX C pa3padO0TKON NMpobdieM HEHPOKOrHUTUBHBIX TEXHOIOTHM.

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

3HATh:

- OCHOBHBIE COBPEMEHHBIE METObI HEHPOKOTHUTHBHBIX TEXHOJIOTHIA;

- OCHOBHBIC 00J1aCTH MMPUMCHCHUA HeﬁpOKOFHHTHBHBIX TEXHOJIOTHUH.

yMeTb:

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

- COIIOCTABJIATH JJAaHHBIE ITOJYYEHHBIE B PA3HBIX dKCIIEPUMEHTAIBHBIX UCCIIEI0OBAHUSAX;
- IPOBOJUTH METOA0JOTHUECKYIO OLIEHKY 00CYKIaeMBIX Pe3yJIbTaTOB;
- aHAJIM3UPOBATH COBPEMEHHBIE pa0OThI B 00JIACTH HEMPOKOTHUTHUBHBIX TEXHOJIOTHIA,

- COOTHOCHUTDb HAYYHBIC U TCXHOJIOTUYCCKUC 3ala4U B HeﬁPOKOFHHTHBHLIX HCCICOOBAaHUAX.

BJAaJ€Th:

- OCHOBaMH KOMIIBIOTCPHOI'O aHAJIM3a B obiactu HCﬁpOKOFHHTHBHBIX TCXHOHOTHﬁ;



- HaBBIKAMHU OCBOCHHS OOJIBIIIOTr0 00beMa nHpopmaIuu;

- HaBBIKAMHU HAaxOXICHHUS HeoOxoaumol wuHpopmanuu B HMHTepHere B obnactu
HEUPOKOTHUTHBHBIX TEXHOJIOTUH;

- HaBbIKaMHM aHaJIM3a SKCIICPUMEHTAJIbHBIX JaHHBIX.

TeMbl U pa3jesibl Kypca:
1. HeiiporuOpuHbie 1 HEHPOMHTEILICKTYaIbHBIC CUCTEMBI.
Moenu HEMPOHAIBHBIX KYJIBTYD.

Mopenu w3ydeHuss Mo3ra in vivo u in vitro. Mojenu HEeWpOHAIBHBIX KynbTyp. OOydeHHne B
KyJIbType HeilpoHoB. [laueuHas akTUBHOCTH B KyJIbType HEUPOHOB. J[MHAMUKA CTPYKTYpBI CETH
HEUPOHOB.

OO0y4eHue ¢ NOJIKPEIICHUEM.

[Tpumeps! Mozeneilr 00ydeHus ¢ oAKpeIuieHreM. JIoCTOMHCTBA 1 HEJOCTaTKU. MoienupoBaHue
oOyueHust. MckyccTBeHHbIE HEHPOHHbBIE CETH. OBOMIOLMOHHOE oO0ydeHue. CeleKIHOHHOe
oOy4eHue.

Teopust orOopa HeipoHHbIX rpymm. TpedoBaHus K cucTeMHON Mozenu oOydenus. KonkypeHus
HEHPOHOB.

Mopaenu HeMpoHHBIX ceTeil. [IpuMepbl Moaenel HeMpOHHBIX ceTeil. JIOCTOMHCTBA U HEJOCTATKH.

[TpenukTopHBIE CETH.
[IpuHIMITBI IPETMKTOPHBIX ceTel. Moienp 1eneHanpaBIeHHOro aJallTUBHOIO ITOBEICHHUS.
M cKycCTBEHHBINM UHTEIICKT.

Tect Teropunra. Hcrtopust pa3BUTHS HUCKYCCTBEHHOTo HHTe/uIeKTa. CHMBOJIbHBIE
MHTEJJIEKTyalbHble cucTeMbl. HeilpoOuonornueckue wmojenu. AHHMMAThl. OBOJIIOIMOHHAS
kubepHetnka. HeipoMopdHbiE CcHCTEMBI HMCKYCCTBEHHOTO  HWHTEUIEKTa. | HOpuaHbIE
HEWPOIJTIEKTPOHHBIE CUCTEMBI.

2. HeﬁPOKOFHHTHBHBIC TCXHOJIOTHMH Ha OCHOBC OIITOI'CHCTUKH.

[IpuHiMner  onToreHeTHkW. Meroasl onTtuku. MeTtoabsl TreHeThkH. Fcropust pa3BuTHs
ONTOreHETUKH. YIIydllIeHUs! KJIaCCUUECKOTo MeToa onToreHeTuku. Onroreneruku u GMPT.

[Tponieccrl oOyueHus u naMsatu. MaHunynsiuu ¢ namsaTeio. Co3aaHne UCKYCCTBEHHOM MaMsTH.
HetiponereneparuBHbie 3a00IeBaHUS.

CriocoOs!I yrnpaBiIeHHs] aKTUBHOCTBIO HEHPOHOB.

ITocaenoBaTeIbHOCTh IEHCTBUI M1 NPOBCACHUA OINTOTCHCTUUCCKOTO 3KCIICPUMCHTA. I[pyFI/IC
(KpOMe OHTOFGHCTI/IKI/I) CIIOCOOBI YIIpaBJICHHUA AKTUBHOCTBIO HeﬁpOHOB. XeMOoreHeTHKa.
Mexanuzm pa6OTBI OIICUHOBBIX OCJIKOB.



3. OCHOBBI HEHPOKOMIBIOTEPHBIX HHTEP(EHCOB.

HewnnBazuBHbIC HEHPOUHTEP(DEUCHI.

Mo3ro-MamHHbBIE U MO3T0-KOMITbIOTepHBIC HHTEp(heichl. TaTepdeticel Ha ocHoBe DI,
HetipounTtepdeiichl KJIETOYHOTO YPOBHSL.

Peructpanusi  akTHBHOCTH  OTHENBHBIX  HEWPOHOB. Bumbl  aktuBHOcTH.  [IpmMHIUIBL
HelpouHTEepPEicoB.

TpaHCFGHHBIe JKHUBOTHBIC IJIA HeﬁpOKOFHHTI/IBHBIX TEXHOJIOTHH.

HpI/IMeHeHI/Ie TPAHCI'CHHBIX KHUBOTHBIX B HCﬁpO6HOJ’IOI‘HH. MCTOHBI TPAHCI'CHE3a: UHBCKIUA B
nponykieyc. IlpenMymiectBa u HemocTaTku. MeToabl TpaHCreHe3a: MHBEKIMS CTBOJIOBBIX
kieTok. [IpeumymectBa u HepocTaTku. HampaBieHHBI TpaHCre€HE3 - CO3JaHUE HOKayTOB.
VYupasnsemble Tpancrensl: Cre-cucrema, TetO-cuctema.

MeTtoa n1ByX(OTOHHOM MUKPOCKOIIHH.

OcHOBHBIC TPUHIMIIEI MeToaa. [IpenmMyiecTBa OBYX(OTOHHON MHKPOCKONHMH IS in Vivo
BHU3yaJIN3allM1 aKTUBHOCTH HEPBHBIX KJIETOK.

MeTobl ucciaeI0BaHUs aKTUBHOCTH HeﬁpOHOB in vivo.

Metoapl MCClIeAOBaHUS aKTUBHOCTH HEHPOHOB in Vivo y OOAPCTBYIOUIMX >KUBOTHBIX WIH Y
ITOABMIKHBIX KUBOTHBIX. | €eHETUUECKH KOIUPYEMBIE KAJIBIIUEBBIE CEHCOPBI



AHHOTAUMH K pa004YuM NPOrpaMMam IUCHUIJINH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3HUKA

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

OO01masi reomeTpusi M TOMOJOTHS

Heab AMCHUNIMHBI:

- hopmupoBaHue 0a30BBIX 3HAHUH 110 TECOMETPHUH U TOTIOJIOTHH IS TaTbHEHIIIET0 UCTIONB30BaHUS
B JIPYTUX OO0JIACTSIX MAaTeMaTH4YeCKOTO 3HAHUS M AUCIUIUIMHAX €CTECTBEHHOHAYYHOTO
COZIepKaHUS;

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

3agauyd AUCHUILINHBI:
- (hopmupoBaHue y oOydaronmxcsi 0a30BbIX 3HAHUH 110 FTEOMETPUU U TOTIOJIOTUHY;

- GopmupoBaHue 0O0IIEMAaTeMaTHUYECKONH KYJIbTYpbl: YMEHHME JIOTUYECKH MBICIUTH, [IPOBOJUTH
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPKJICHHUM, YCTAHABIUBATD JIOTUYECKHUE CBSI3U MEXKIY IOHATUSIMY;

- q)OpMI/IpOBaHI/IC y'MeHI/Iﬁ W HABBIKOB MNPHUMCHATH IOJYUCHHBIC 3HAHUA JIA PCUICHUA 3ada4
MaTeMaTH4eCKOn (I)I/I3I/IKI/I, CaMOCTOATCIIBHOTO aHAJIN3a NOJYUCHHBIX PE3YJIbTATOB.

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

- OCHOBBI OOIIEH TOINOJIOTUU; ONpPENEICHHNE U OCHOBHBIE CBOMCTBA TIaJKMX MHOI000Opasuii;
TEOPEMBI O BIIO)KEHUAX MHOI000pa3uii B €BKJINA0BO POCTPAHCTBO; OCHOBHI TEH30PHOI'O aHAJIN3a
Ha MHOT000pa3usIx;

- OCHOBBI TCOpPUHU a(I)(I)I/IHHLIX CBSISHOCTGI\/’I; TCOpEMY CYHMICCTBOBAHUA U CAUMHCTBCHHOCTHU
pHMaHOBOﬁ CBA3HOCTH, CBOICTBa TEH30pa PI/IMaHa;

- OIpEeJIETICHHE U CBOMCTBA TPYIIT KOrOMOJIOTHii e Pama;
- TEOPEMY O TOMOTONMYECKON NHBAPUAHTHOCTH I'PYIIIT KOTOMOJIOTHIA;

- CBOICTBa CTEMEHU TIAJKOTO OTOOPaKEHUS; TEOPEMY O TOMOTOMUYECKOW WHBAPHAHTHOCTH
CTCIICHH;

- OCHOBBI CUMINIEKTHYECKOM TCOMETPHHN U TCOPHUH INAMHUJIBTOHOBBIX CUCTCM.



yMeThb:
- UCCIIEJIOBATh CBOMCTBA TOMOJIOTMYECKUX MPOCTPAHCTB;
- CTPOUTH aTJIackl MHOTOOOpa3uii, Uccae10oBaTh X HA KOMIIAKTHOCTb U OPUEHTUPYEMOCT;

- BBIUMCIISITh KOBaPUAHTHBIE IPOM3BOJHBIE TEH30PHBIX IOJIEH; peliaTh 3a1a4l NapajljieIbHOTO
IIEPEHECEHUS;

- HAXO/IUTh U UCCIIEI0BATh I€0JIe3NUECKUE; BBIYUCIATh KPUBU3HY MHOI000pasuii;
- HaXOUTh MPOCTEUIINE IPYIIIBI KOTOMOJIOTH;
- BBIYUCIIATH CTENICHH OTOOpaKeHUI;

- UCCJICAOBATh 'aMUJIbTOHOBEI CUCTEMBI U UX WHBAPHUAHTHEIC MHOFOO6pa3I/I${.

BJIaJIeTh:
- afnmnapaToM TEeH30pPHOTO aHaIK3a U aHaiau3a auddepeHuanbHbX GopM Ha MHOTOOOpa3HsIX;
- TEXHUKOM MapajieTbHOTO IEPEHECEHUS;

- aliapaTroM TCOpuun KOT'OMOJIOTHH.

TeMbl U pa3jeiibl Kypca:
1. Koromonoruu. Crenens orobpaxenus. OCHOBbI CUMILUIEKTHUECKON reOMETPHUH.

3aMKHYTbIE U TOYHbIE (OpMBI Ha MHOrooOpa3uu. OnpesesieHne TpoCTPaHCTB KOTOMOJIOTUN i€
Pama. Ceoiicta nmpoctpancts $HOS$ u $H1$. TIpocrapucteo $H1(S1)$.

IToBegeHue (bOpM U IPOCTPAHCTB KOT'OMOJIOTHH IIpU riraikux OTO6pa)KeHI/I}IX.

I'omoTomHEIE OTO6pa)KeHI/I${. TeopeMa O COBNAJCHHUHU JUHEHHBIX OIIepaTopoOB B KOTOMOJIOTUAX,
COOTBECTCTBYIOIINX 'OMOTOITHBIM OTO6pa)KeHI/I$IM.

["'oMoTOnMYecKk FKBUBAJICHTHBIE MHOTOO0OPA3Ms U UX MPOCTpaHCTBa KoroMosoruii. Koromonorun
€BKJIMJIOBBIX IPOCTPAHCTB.

Crenenb otobpakenus. [Ipumepsl. Teopema o0 roMOTONMMYECKONW HHBAPUAHTHOCTH CTETICHHU.
Crenenb u unrerpain. Teopema ['aycca — bonne.

WNunexc BekropHoro noiust. Teopema Ilyankape — benaukcona.

Cumniektndyeckue MHoroo0pasus. Teopema JlapOy. Jlarpan:xeBbl MHOTOOOpa3usi.

["aMMIBTOHOBBI BEKTOpPHBIE TOJII M TaMHJIBTOHOBBEI cucTeMbl. CkoOku Ilyaccona. HTETpans
TaMUJIbTOHOBBIX CUCTEM.



2. O6mas Tomosorusi. CBOMCTBA TJIAIKMX MHOTO00pa3uii.

Tomonornueckoe npoOCTpaHCTBO. MHaynupoBaHHas TONOJOTHs, TONOJOTHS JEKApTOBa
pOU3BEACHUS, (PAKTOP-TOMOIOTHSI.

HenpepriBabie oToOpaxkenus. ['omeomopdpusm.

Tomonoruueckue CBOWCTBA MPOCTPAHCTB: CBSI3HOCTh, KOMIIAKTHOCTB, XaycAOP(OBOCTb.
THUXOHOBCKHE IIPOU3BEACHUS.

Tononornueckre MHOTO0Opasus. KapTel, ariac, JoKadbHBIE CHCTEMbI KOOpAWHAT. DYyHKIIUN
CKJICHKH.

['maakue mHOTO0Opasus. [ majakue GyHKIMH HAa MHOTOOOPA3HH U TJIAJKHUE OTOOPAKSHUS TIIAIKIX
mMHorooOpasuii. Judpdeomoppuszm. OpueHTHpYEMBIE 1 HEOPHEHTUPYEMbIE MHOTOOOpa3usl.

KacarenpHblli BEKTOp B TOuke. KacarenbHOe NpOCTpaHCTBO.
Huddepenunan rmaakoro 0ToopakeHus. BioxeHus u morpyxeHus.

BroskeHre KOMITAKTHOTO MHOT000pasusi B CBKJIMIOBO IMPOCTPAHCTBO JIOCTATOYHO OOJIBIION
pa3MepHOCTH.

Teopema YutHu.

3. Tenzopusrii aHanu3 1 ad(HUHHBIE CBI3HOCTH.

TGHSOpHHe I10JIs1 Ha MHOFOO6paSI/II/I. 3amMeHa Oas3nca B KacaTeIbHOM IMPOCTPAHCTBEC IIpU 3aMCHC
JIOKAJIbHBIX KOOpJAWHAT. 3aKoH Hp606pa30BaHI/I${ KOOpAWHAT TCH3O0PHOI'O II0JIA IIPH 3aMCHC
KOOpAWHAT Ha MHOFOO6paBI/II/I.

Onpenenenne adpGuHHON cBI3HOCTH Ha MHOrooOpazuu. Cumaossl Kpuctoddens.
KommyTaTop BeKTOpHBIX I0JIEi U ero cBOMCTBA.
CuMMeTpHUHbIe CBSI3HOCTU. TeH30p KpyUeHHsI CBSI3HOCTH.

CBsI3HOCTH, COIJIaCOBaHHBIE C pUMAHOBOM MeTpukod. Teopema CyIIeCTBOBaHUS U
€MHCTBEHHOCTH PUMAHOBOM CBSI3HOCTH (CHMMETPUYHOM CBSI3HOCTH, COTJIACOBAaHHOM

C METPUKOH).
[TapannenpHbIi IepeHOC HAa MHOT000pa3uu ¢ ap(pUHHON CBA3HOCTBIO U €ro 00IIKe CBOICTBA.

['eone3nyeckure JIMHUM Ha MHOroooOpasuu ¢ ap@UHHON CBA3HOCTBIO M UX OOIIME CBOMCTBA.
CBolicTBa apajuIeIbHOTO NIEPEHOCA U I€0I€3UUECKUX B PUMaHOBOM CBSI3HOCTH.

OrnepaTop KpUBU3HBI JIMHEWHON CBSI3HOCTH M TEH30p KpUBM3HBI Pumana. @opmynsl mis ero
KO3 (UIINEHTOB.

CummeTpuu TeH30pa KpUBU3HBI PuMaHa.

Tenzop Puuum u ckaynspHas kpuBu3HA. TeH30p PumaHa M CKaJisipHas KPUBU3HA JBYMEPHBIX
MHOT000pa3uil.

TeopeMa 0 CBSA3M CKaJIIPHOM KPUBU3HBI IOBEPXHOCTH C €€ rayCCOBOW KPUBU3HOM.

Huddepenunansubie popmel Ha MHOrooOpasuu. Buemnee nuddepenunpoanue hopm.



HNuTterpupoBanue Gpopm 1o OpuEeHTUPOBAHHBIM MHOTOO0OPA3HUSM.
Mmuoroo6pasusi ¢ kpaem. CorinacoBaHue OpUEHTAII MHOT000pa3us U €ro Kpas.

Teopema Crokca.



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

HanpasiienHocTs: [Ipupoaonoqo0Hbie TEXHOJIOTHN M OMOMUMETHYECKHU I TU3aliH
MaTepHaJIOB H CUCTEM

Oo0mas ¢pusuka: kBanroBas Gpusuka

Heab AMCHUNIMHBI:

- OCBOCHHE CTyJICHTaMH (PU3UKH OCHOB KBAaHTOBOU (PU3UKH.

3agauu AMCHMILIMHBI:

- YCBOSHHME OCHOBHBIX KOHIICTIINI KBAHTOBOU (DU3UKH;

- peleHne 3a1a4, 0XBaThIBAIOLINX OCHOBHBIE IPHIIOKEHHSI KBAHTOBON (DU3UKU.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- YUCJIEHHBIE MTOPAJIKH BEJIMUYHH, XapaKTEPU3YIOLIKE IBJICHUSI MUKPOMUDA;

- OCHOBBI TEOPHUH TEIJIOBOTO U3ITyUYECHMUS;

- IBJICHUsI UHTEepEepeHIMU BOJIH e bpoiins;

- IOHSITHE CIIMHA 3JIEKTPOHA;

- OCHOBHBIE MOJIEJIH JIEKTPOHHON 00OJIOUKH aTOMa;

- apdpexr 3eemana, DIIP, AMP;

- BJIeMEHTapHbIE SAEpHBIE MOJIETH;

- 3aKOHBI PaJJUOAKTUBHBIX PacalioB;

- IOHSATHE SIIEPHBIX PEaKLUi, CEUeHUS SACPHBIX PEaKIINA;

- DJIEMEHTapHbIE SAEPHBIE MOJEIIN;

- IIOHSTHE CHJIBHOTO U CIa00ro B3aUMOJCUCTBUSI.

yMeThb:

- abcTparupoBaThCsi OT HECYUIECTBEHHOI'O MpPH  MOJAEIUPOBAHUU DPEaTbHBIX (UINUECKUX
CUTYyaIui;



- JIenaTh MPABUIIbHBIE BBIBOJIBI U3 COMOCTABICHUS PE3YIbTaTOB TEOPUH U SKCIIEPUMEHTA;
- HAXO/AUTH Oe3pa3MepHbIe TapaMeTPhl, ONPEICISIONINE U3Y4aeMOe SIBICHUE;
- IPOU3BO/IUTh YUCIICHHbIE OLIEHKH 110 MOPAIKY BEIUYNHBI;

- JCJaTb Ka4YC€CTBCHHBLIC BBIBOJAbLI IIpHU MNEPCXOAC K MNMPCACIbHBIM YCIOBHAM B H3Y4YaCMbIX
npoOemax;

- 00€ecIIeunTh JOCTOBCPHOCTD IMOJIYYa€MBIX PE3YJIbTAaTOB;

- BUJCTh B TCXHHYCCKHX 3aJadax (bl/IBI/ILIeCKOG COACpIKAaHHUEC.

BJIA/I€Th:

- METOZAaMH PelIeHUs] PU3NIECKUX 3a/1a4 110 AIEKTPOJHMHAMUKE;

- HaBBIKAMHU CAMOCTOSITENIbHOM paboTHI B 1aboparopuu, oubanorexe u aTepHere;
- HaBBIKaMU OCBOEHHSI O0JIBIIOTO 00beMa HH(POPMAIHH;

- KYJbTYPOH IOCTAaHOBKU U MOJIEIMPOBAHUS (PU3NUYECKUX 3a/1a4.

TeMbI U pa3jeiibl Kypca:
1. AToM B MarHuTHOM TIOJIC.

Oddext 3eemana (ciaboe U cCUILHOE MarHUTHOE T0JIe) Ha mpuMepe 3P—3S-niepexo1oB. SnepHbiit
Y 3JICKTPOHHBIM MAarHUTHBIN PE30HAHC.

2. Bonnsl ne bpoitnsa. CooTHolIeHNE HEOIpeAeIEHHOCTEN.

['nnore3a e bpoitng o BOIHOBBIX CBOMCTBAaxX YacTHULl, BOJIHOBas (PYHKIMS CBOOOJHOM YacTUIIbI
(BonHa ne bpoitns). Onbitel leBuccona-/[xepmepa u Tomcona o qudpakunu 351eKTpoHoB. CBsi3b
BOJIHOBBIX CBOMCTB YacTHI[ C €€ MEXaHMUECKUMH XapakTepucTukaMu. JlimHa BosHbI e bpoitns
HEepeNATUBUCTCKON yacTHllbl. KpuTepuii KBaHTOBOCTH CUCTEMBL. BeposTHOCTHAs uHTEpHpeTanus
BOJIHOBOHM (DYHKIIMH.

3. 3aKOHBI paJOAKTUBHBIX pacnaioB. SaepHble peakuu.

PagnoakTuBHOCTB. 3aKOH PaJMOAKTUBHOIO paclaja, KOHCTaHTa pacnaja, Mepuos Moiaypacnaja,
cpelHee BpeMs KH3HHM, BEKOBOe ypaBHeHHe. Anbga-pacnaj, 3akoH ['eiirepa—HaTrona u ero
BbIBOA (popmyna 'amoBa). ["'amma-uzinydenue, uzomepus siaep. bera-pacnan, sHepreTndeckuii
cnekTp Oera-pacmaja, THUIOTE3a HEHUTPUHO. SIoepHble peakuuu: SK30TEpMUYECKHE U
SHJIOTEPMHUUYECKHE pEaKLUH, TOpPOr pPEaKlUu, CEeYeHHe peakuuu (IOJHOE U MaplualbHbIe
ceueHus). IloreHnmanpHOE paccessHWe, aMIIMTyJa M JuIMHA paccessHus. CocTaBHOE sJIpo.
Hepe3oHaHcHas Teopus — KJIIACCHMUYECKOE CEUYEHHUE, NONPAaBKU Ha BOJHOBOM XapakTep 4YacTHII,
KO3(QQHUIMEHT MPOHUKHOBEHHS YaCTHUIBl B MPSIMOYTOJbHYIO My, 3akOH bere. Pe3onaHCHbIe
peakuuu — ¢opmyna bpeiita—Burnepa. Dddexr Meccbayspa. Peakuum non aelcTBHeM
HelTponoB. Knaccugukanus HeHTpoHOB. 3ameJyieHne OBICTPHIX HEWTPOHOB B Cpeje, AJIMHA
3ameieHus. KorepentHsle sBineHus (audpaxuus HelTpoHoB). [lenenue saep moa AelcTBUEM
HEHUTPOHOB, MIHOBEHHBIE W 3aIla3/IbIBAIOIINE HEWUTPOHBI, LEMHass peakuus jaeneHus. Poib



3ara3/pIBalOlINX HEUTPOHOB B pabore saepHoro peaktopa. Cxema peakTopa Ha TEIJIOBBIX
HelTpoHax. MoaHad sitma. BO3MOXKHBIE CXEMBI pEaKTOPOB TEPMOSIEPHOIO CHHTE3A.

4. Onsitel Tepua—I epnaxa, Diinmreiina—ae ['aza. CriuH 351eKTpoHa.

MaruutHblif  OpOUTaNb-HBIE MOMEHT JJIEKTPOHOB, THPOMAarHWTHOE OTHOILIEHHE, g-(hakKTop,
marHetoH bopa. Omnbitel IllTepna—I'epnaxa — AeMOHCTpauus AUCKPETHOCTH MAarHUTHOTO
MOMEHTa, OOHapy)XKeHHEe MarHUTHbIX JyOseroB. I'mmore3a YinenbOeka u ['ayacmura o crimHe
9JICKTPOHA, CHUHOBBIN g-paktop. OnbiTel DWHIMTEHHA W nae [aa3a (cnuHOBas mpupoaa
MarHeTus3ma TBepbIX Tel). BekTopHas Mosesnb ci0KeHusl CIMHOBOTO U OpOUTaIbHOTO MOMEHTOB
anekTpoHa, hakrop Jlanme.

5. Ctpoenue aToma.

3aKOHOMEPHOCTH ONTUYECKUX CHEKTPOB aTOMOB, (opmyiia banbmepa. OTKpbITHE aTOMHOTO s1JIpa
U Iu1aHeTapHas Mozenb aroma Pezepdopna. [locrynarel bopa, 6opoBckuit paauyc, hpopmyina ains
SHEPIruU 3JIEKTPOHOB aTOMa BOAOPOAA. XapaKTEPUCTUUECKOE PEHTICHOBCKOE U3JIyueHHe (3aKOH
Mosnu). Knaccugukanus BogopoaonoJo0HbIX aTOMOB: IVIABHOE, paJUallbHOE U OpOUTAJIbHOE
KBAaHTOBbIC uuClla. BpIpoxkaeHue ypoBHEHl B KyJOHOBCKOM I10Jie (KPAaTHOCTb BBIPOXKIEHUS).
[MpaBuno Xynnma. KadectBeHHOe OOBsACHEHHE 3aKOHOMepHOCTEH Tabmmubl MenneneeBa (10
aproHa), CIIEKTPOCKONMYECKas 3alliCh COCTOSIHMSL aTroMma, JJIEKTpPOHHAsi KoHuUrypamus
3JIEMEHTOB, IMOCJIEAOBATEIbHOCTh 3aMOJHEHHUs COCTOSIHMM. CKaukooOpa3HOe H3MEHEHHE
XUMHUYECKHX CBOWCTB IIPU 3aIl0JIHEHUU P-000JI0UKH, Marnueckue uncia (MHepTHble ra3sl). CuH-
OpOUTAILHOE B3aUMOJICHCTBUE, TOHKAsA U CBEPXTOHKAs CTPYKTYpa aTOMHBIX YPOBHEH.

6. ®oroaddext. Iddext Komnrona. TemnoBoe uznydeHue.

OCHOBHBIE HKCIEpUMEHTAlbHbIE pe3yJabTaThl MO BHemHeMY (oTodpdexTy. YpaBHEHUE
OWHIITEHA, TUIIOTE3a KBAHTOB CBETa. DKCIepUMeHT KoMNTOHa 10 paccestHuI0 peHTI€HOBCKUX
Jy4el Ha JIETKUX siApaX, BbIBOJ U3MEHEHUS IJTMHBI BOJIHBI KBAHTOB IIPU PacCcessHUU Ha CBOOOIHBIX
AJNIEKTPOHAX, KOMIITOHOBCKAsl JJIMHA BOJIHBI. YPaBHEHHUS, ONMCHIBAIOLIME B3aUMOJCHCTBUE
¢oTOHA C MPOU3BOJBHONW CHCTEMON Kak OOMEH PHEeprueil M UMIYJIbCOM IIYyTEM DPOXKACHUS U
YHUYTOXEHUs KBaHTOB. VIHTeprpeTranus IUIOTHOCTH SHEPTHH AJIEKTPOMATrHUTHOM BOJIHBI KakK
BEPOSITHOCTb OOHApYKEHUS (POTOHA B 33JJaHHOM DJIEMEHTE IIPOCTPAHCTBA.

[TnoTHOCTH cocTOsIHUH, (ha30BBIN 00bEM, MPUXOAIIMICS HA OHO KBAaHTOBOE COCTOsIHME. BBIBOKT
dopmyinbl [lnanka Ui paBHOBECHOTO M3JTydeHHsI aOCOIIOTHO YEPHOIO Tela. 3aKOH CMEIEeHUs
Buna. Ananus ¢opmynsl [1nanka B npeaenbHbIX caydasx OONbIINX 4acTOT (KBaHTOBBIM mpeien)
U Manblx 4actoT (popmyna Panes—/[xunca). Knaccuueckas unrepnperanus Gopmyisl Panes—
Jxunca. MHTErpajbHble XapaKTEpUCTUKU PABHOBECHOI'O TEIJIOBOIO H3JIy4EHHS — IUIOTHOCTH
HHEPIUU PaBHOBECHOT'O M3JIyUEHHsI, ”THTEHCUBHOCTh M3IYyYEHHUs1, CBETUMOCTb. 3akoHbI Kupxroda,
Jlam6epra, Credana-bonpiimana. L{BeToBasi, sIpKOCTHAs U pajJuallMOHHAs TeMIIepaTypbl Teja.
JIByXypOBHEBasl KBAaHTOBAs CHCT€Ma B IIOJIE PABHOBECHOI'O HW3IIyYEHHs, IPUHLIMII IE€TAIbHOIO
PaBHOBECHsI, CIIOHTaHHbIE W WHIAYLHMPOBaHHbIE Nepexoibl. IIpoxokieHne W3iIydeHHs uepes
cpeny, yCIOBHE YCUIICHUS (HHBEPCHAsI 3aCEICHHOCTh ypoBHEH ). [[pUHIIUITBI CO3/1aHMsI HTHBEPCHOM
34CEJICHHOCTH B TPEXYPOBHEBOM M YETHIPEXPOBHEBOM CUCTEMAX.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

Oo0mas ¢usuka: JJad0OPATOPHBINA NPAKTHKYM I10 IKCIIEPUMEHTAIbHOUH (PU3UKe

Heab AMCHUNIMHBI:

- (opmupoBanue 0a30BBIX 3HAHWHA MO (U3UKE U yMEHHUs paboTath B JIAOOPATOPUM IS
JAbHEHIIET0 UCIIOB30BAHUS B IPYTHX JAUCIHHUILIMHAX €CTECTBEHHOHAYYHOTO COJICPKAHUS;

- (1)OpMI/IpOBaHI/Ie KYJIbTYPBI 3KCIICPUMCHTA, HCCICHOBATCIBCKHUX HABBIKOB U CIIOCOOHOCTH
IMPUMCHATDb 3HAHHA HA IIPAKTUKE.

3apaum IUCHUIIMHBI:
- (hopmupoBanue y odyuaronmxcs 6a30BbIX 3HAHUI 110 PUBKKE;

- (hopMHUpOBaHKE KYJIBTYPHI SKCIICPUMEHTA: YMEHHE paboTaTh B JIAOOPATOPUH, 3HATH OCHOBHEIC
METO/IbI IKCIIEPUMEHTA, YCTAHABJIMBATH JIOTUYECKHUE CBA3U MEXKTY TOHATUSIMU;

- (1)OpMI/IpOBaHI/Ie YMGHHI;'I U HAaBbIKOB IIPUMCHATH IIOJYUYCHHBIC 3HAHHUA IJId IMOCTAHOBKH
OKCIICPUMCEHTA, CAMOCTOATCIIbHOT'O aHaJIN3a IMOJTYYCHHBIX PE3YJIbTATOB.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare ocBOE€HUS AUCHUIUIMHBI O0yYaIOIIHeECs TOIAKHBI

3HATh:

- METOIMKY NPOBEAECHUSA DKCIIEPUMEHTA;

- METOJIUKY 00paOOTKHU MOJYYEHHBIX PE3yJIbTaTOB.

yMeTb:
- paboTaTh ¢ COBPEMEHHBIM N3MEPUTEIBHBIM 000pyI0BAHUEM;

- IPaBUJIBHO O6pa6aTLIBaTL MOJIYYCHHBIC OKCIICPUMCHTAJIbHBIC TAHHBIC.

BJIA/IETh:
- HaBbIKaMU pabOTHI C COBPEMEHHBIM U3MEPUTEIHLHBIM 000PYA0BAHUEM;

- OCHOBHBIMH MATEMATUYCCKUMH NHCTPYMCHTAMH, XaPAKTCPHBIMU IJId 3a1a4 MCXAHUKH.



Tembl U pa3aennbl Kypca:
1. JJabopaTtopHsbie 3anatus. KBantoBas dusuka.
Jlexuus 1 KopryckyisipHbie CBOMCTBA JIEKTPOMATrHUTHBIX BOJIH.

OcHOBHBIE SKCIIEPUMEHTANIBHBIE Pe3yNbTaThl 10 BHEIIHEMY (poToaddexty. ['unoress [Inanka u
DOWHIITeHA OTHOCHTEIILHO JHEPrurM KBaHTOB cBeTa ((hOTOHOB). YpaBHEHHME DWHINTEHHA W
oobsacaenue dporodrddexra. mmynbc GoroHa.

OxcnepuMeHT KoMIITOHA MO paccessHUIO0 peHTIC€HOBCKUX JTy4yell Ha JNErkux sapax, hopmyna Juis
W3MEHEHUS JIJTMHBI BOJHBI KBAHTOB MIPH PACCESHUU HA CBOOOJHBIX 3JIEKTPOHAX, KOMIITOHOBCKAS
JUTMHA BOJIHBI.

Jlexuus 2. BoaHoBsie cBoiicTBa yacTull. COOTHOIIEHHUE HEONPEAEeIEHHOCTEH.

I'nnoresa ne bpoiiss 0 BOJIHOBBIX CBOMCTBAX MAaTEPUAIIBHBIX YACTULl — KOPILYCKYJISIPHO-BOJIHOBOM
nyanu3Mm. OnbiTel JleBuccona—/xepmepa u TomcoHa o qudpakuuu 371eKTpOHOB. JJIMHA BOJIHEI
ne bpoins HepenatuBucTCKOM dacTuupl. Kputepuil KBaHTOBOCTH cuUCTEMBbl. COOTHOLIEHUS
HEOIPeeIEHHOCTeH (KOOpAMHATA-UMITYJIbC; SHEprust Bpems). BoiaHoBas ¢yHKuus cBOOOJHOM
yacTuisl (BoiHa e bpoiinst). BeposTHOCTHAs MHTEpIIpeTaIyisi BOJTHOBOW (PYHKITUH, BBIABHHYTAs
bopHoMm.

Jlexuwmst 3. @opmanu3M KBaHTOBOM MexaHUKH. [loTeHIInanbHbIe 6apbhephl.

[TonsiTue 06 oneparopax. Oneparopbl KOOPAUHATHI, UMITYJIbCA, HOTEHIIMAIBHON U KHHETUYECKON
SHEpPruu CUCTEMBI, FraMUIbTOHHAH. COOCTBEHHbIE (PYHKLIMU U COOCTBEHHBIE 3HaueHus. Pe3ynbTar
KBAaHTOBOI'O M3MEpeHUs 3HaueHus (uznyeckoil BenuuuHbl. YpasHenue Llpenunrepa. CoiicTBa
BOJIHOBOM (DYHKIIMM CTallMOHAPHBIX 3ajjay: HENPEepPhIBHOCTb, KOHEYHOCTb, OJHO3HAYHOCTb,
HENPEPHIBHOCTh MPOU3BOAHON. 3aKOH COXPAaHEHHS BEPOSITHOCTH, BEKTOpP IUIOTHOCTH IOTOKa
BeposiTHOCTH (0€3 BbIBO/Ia). PaccestHue yacTuil Ha MOTEHIIMAIBHOM CTYMEHbKE KOHEYHOU BBICOTHI,
MPOXOKICHUE YaCTHIIBI HaJa sSiMaMU U OapbepamMu KOHEUHOU mupuHbl — 3 dext Pamzayspa.
[TpoxokaeHne 4acTulbl Yepe3 MPSMOYTOJbHBIM MOTEHUUANbHBINA Oapbep KOHEYHOM IIMPUHBI
(TyHHENnbHBIN 3 PexT), BbIBO (POPMYIIBI 17151 IPO3PAaYHOCTH Oapbepa MPOU3BOIbHON (OPMBI.

Jlexuus 4. ITorenuunanshele ssMbl. KBazukiaccuueckoe npudmmkenue. Ocummstop. CocrosiHus
YacTULBl B OAHOMEPHON CUMMETPUYHOM MOTEHIHAIBHON sIME. YPOBHU HEPTUU OJHOMEPHOTO
rapMOHUYECKOro ocumuisiTopa (6e3 BbiBoAa). OmepaTop MOMeHTa uMIyibca. KBaHTOoBaHMe
OPOEKIIMM MOMEHTa M KBajJpaTa MOMEHTa HMITyJbca. [IBW)KEHHE B ILIEHTPAaJbHOM TOJe,
LEHTPOOEIKHAs SHEPTUs, paiUaIbHOE KBAHTOBOE YKCIIO, KPATHOCTD BBIPOXKICHHUS. S-COCTOSIHUS B
TpEXMepHOU c(hepruecKkd CUMMETPUYHON sMe KOHEUHOW TIIyOMHBI, YCIIOBHE CYIIECTBOBAHUS
CBSI3aHHBIX COCTOSIHUM B TaKOU sIME.

Jlexmms 5. BomoponomnonoOubie atombl. KonebarenbHpie U BpalaTelbHbIE CIEKTPBI MOJIEKYIT.

3aKOHOMEPHOCTH ONITUYECKUX CHEKTPOB aTOMOB (KOMOMHAIIMOHHBIN MpuHIMI PuTna), hopmyisl
cepuil. Mozgenu atoma Tomcona u Peszepdopaa. ITocrynarsr bopa, 60poBckuii paanyc, sHeprust
aToMa BOJOpoOAa. J[BMKeHME B KyJIOHOBOM IIOJ€, CllydyailHOE€ BbIpOoXkJeHue. CHekTp aroma
BoJIoposia (06e3 BBIBOJA), INIABHOE KBAHTOBOE YHCIIO, KPAaTHOCTh BBIpOXAeHUS. KauecTBeHHBIN
XapakTep MOBEJICHHs paJualbHOM U YrIIoBOW yacTeil BOMHOBOM (QyHKUMU. BonHoBas ¢yHkuus
OCHOBHOT'O cOCTOsIHMS. Bozopomonono0Hble aTOMbI: BIMSHUE 3apsaa siapa (Ha mpuMepe MoHa
relusl) U ero Macchl (M30TOMMUYECKUI CIIBUT), ME30aTOMBI. XapaKTEepUCTUYECKOE PEHTI€HOBCKOE



u3nydeHue (3akoH Mo3snn). BpamiarenbHble CIEKTPBI INIOCKOTO U IPOCTPAHCTBEHHOTO POTAaTOPOB
(1ByxaToMHast MoJieKyna). BpamarenbHbie u KonebaTenbHbIe YPOBHH MOJIEKYII, SHEPTeTHUECKU I
MacmTad COOTBETCTBYIONIMX BO3OYKICHUN (MepapXusi MOJIEKYJISIPHBIX CIIEKTPOB).

Jlexkuust 6. Maruuthbiii MomeHT. CrinH. ToOHKas U CBEpXTOHKasi CTPYKTypa aToma BOAOPOJA.
MarHuTHblif OpOUTANIbHBIT MOMEHT 3JIEKTPOHOB, THMPOMAarHUTHOE OTHOILIEHUE, g-(hakTop,
MarHeToH bopa. OmbiT Illtepna—TIepnaxa. ['mmore3a VYnenOexka m [ayncmMura o cruHe
3JIEKTPOHA, CIIMHOBBIA g-aktop. OnbiT DitHIITEeliHa—¢ ["aaza. BekTopHas Moaens CloKeHUs
CIIMHOBOI'O U OpOUTAIHLHOIO MOMEHTOB 3JIEKTPOHA, NOJHBIM MOMeHT, ¢aktop Jlanne. Tonkas u
CBEPXTOHKAsl CTPYKTYPhI aTOMa BOAOPO/IA.

Jlekuust 7. ToxknectBeHHOCTh uactuill. OOMeHHoe B3auMmopeicTBue. CHOXHBIE aTOMBI.
TOXIECTBEHHOCTh YacTUI, CHUMMETpPHUS BOJHOBOH (YHKIIMH OTHOCHUTEIHHO MEPEeCTaHOBKU
qacTull, 0030HbI U (epmuonsl, npuniun [laymu. Croxueie aToMbl. CaMOCOTIaCOBAaHHOE TIOJIE.
DnekTpoHHas KOH(HUTyparusi arToMa. ATOMHBIC TEPMBI, CIIEKTPOCKOIMMYECKAsT 3aITUCh COCTOSTHUS
atoma. [IpaBmra Xynma. KadecTBeHHOEC OOBSICHCHHE BO3HHUKHOBEHHS OOMEHHOW JHEPTUU U
npaBwI XyHJIAa Ha MpUMepe BO30YKIECHHOTO COCTOSHHS 1S2s aroma Tenus U oOpa3oBaHUS
MOJIEKYJIbI BOJIOPOAA.

Jlexuusa 8. Atom B MarHuTHOM Tone. Dddext 3eemana. M3znyuenue, npasuna otrdéopa. DIIP u
SAMP.

Dddexr 3eemana s ciydaeB ¢1aboro W CHIIBHOTO MAarHUTHBIX TOJed Ha mpumepe 3P—3S-
nepexonoB. Ilonarme cnuHa (cnupanbHOCTH) (OTOHA, TIONHBIA MOMEHT M YETHOCTh
Knaccudukanust goroHoB mo momHomy MomeHty u uétHoctd (E- m M-¢oToHBI), OTHOIIEHHUE
BEPOSTHOCTEH W3IMy4eHUs (DOTOHOB PA3NUYHON MYIBTUIOIBHOCTH. BEpOSITHOCTH IHUITONBHOTO
U3NydyeHus. SpepHbpli M 3JIEKTPOHHBIM MAarHUTHBI pe30HaHC (KBAaHTOBOMEXaHMYECKas
TpakToBKa). CTporue U HeCTpOorue mnpasuiaa 0TOOpa MpHU MOTJIOLIEHUU U UCIYCKaHUU (POTOHOB
atromamu (Ha ipumepe dpdexra 3eemana u IMP).

Jlexuus 9. SAnepHsle Mogenu.

OxcrnepumenTsl Pezepdopna u ['eitrepa mo paccesHuto o-dactuil B razax. OTKpbITHE HEHTpPOHA
YaaBukoM. DKCHEpUMEHTAIbHAS 3aBUCUMOCTDH YICIHHOM SHEPTrUU CBS3H fAJpa OT MAaCCOBOTO
yucia A. CBONCTBA SIEPHBIX CHII: PAANYC IEUCTBUS, ITyOMHA MMOTEHIIMAJIA, HACHITIICHUE SIIEPHBIX
CHJI, CIIMHOBAasl 3aBUCUMOCTh. [lpupoma snepHBIX CHI, OOMEHHBIM XapakTep SAEPHBIX CHII,
MEPEHOCYMKHU B3aUMOJICHCTBUA. Mozenb KuAKoN 3apsbkeHHOM karum. dopmyna Baiinzekkepa
JUIs dHEpruu cBsi3u siapa. OOosiouedHass MOJENb W Marm4eckMe 4Yucia B OCHWIISTOPHOM
noteHnuasne. OJHOYaCTHYHBIE U KOJUIEKTUBHBIE BO30YKIEHHBIE COCTOSHUS SpA.

Jlexuus 10. PanuoaktuBHOCTh. Anba, OeTa, ramma.

PannoakTBHOCT. 3aKOH paJiMOAaKTUBHOTO paclajia, KOHCTaHTa paclaja, Nepuoj nojaypacnana,
cpelHee BpeMsl JKU3HM, BEKOBOE ypaBHeHHeE. Anb(a-pacnaj, 3akoH [eiirepa—H»aTrona u ero
BbIBOJl (popmyna I'amoBa). bera-pacman, sHepreThuyeckuil coekTp OeTa-pacmajaa, TMIIOTE3a
HEUTPUHO U €ro ONbITHOE OOHApYKeHHE, BHYTPEHHSS1 KOHBEpCHs IeKTpoHOB, K-3axBaT. ["Tamma-
u3nydeHne, uzomepus siiep. CroHTaHHOE JeNieHue sijaep, MexaHu3M (QopmupoBaHus Oaprepa
JIeNIeHUs] — 3aBUCUMOCTH KYJIOHOBCKOM M NMOBEPXHOCTHOW PHEPrUM OT JAedopMaiuu, napameTp
JIeTUMOCTH, SHEPT U, BBIJENIsieMast IPU JIeIEHUH si7iep, Ipees CTaOuIbHOCTH siep OTHOCUTENBHO
JIEJICHUS.

Jlexuus 11. Snepubie peakiuu. OLieHKa CEYEHUI.



SlnepHble peakuuu: dK30TEPMUUECKHE U DHIOTCPMHUYECKUE PEAKLUU, OPOr PEaKLUH, CEUCHUE
peakuuu (IIOJIHOE W TaplHalIbHbIE CEYEHHUs), KaHaJIbl PEaKklUH, MHUPUHBI KaHanoB. CocTaBHOE
anpo. HepezonancHass Teopusi — KIIACCHYECKOE CEUEHHUE, IOIPABKM HAa BOJHOBOW XapakTep
qacTull, K03()(PUIMEHT NMPOHUKHOBEHHS YacCTHIBI B TNPSAMOYTOJBHYIO sIMy, 3aKoH bere (Ha
nprUMepe MPOHUKHOBEHHS YaCTHUIIBI B IPSIMOYTOJIBHYIO sIMY). Pe3oHancHBIE peakiun — Gopmyra
bpeiira-Burnepa. [lenenue saep nox ACMCTBUEM HEHTPOHOB, MTHOBEHHBIC M 3aIla3/bIBAOIINC
HEUTPOHBI, IEMHas peakuus AeleHus. Ponb 3ama3apIBaromiiXx HEHTPOHOB B paboTe sIepHOTrO
peakropa. CxeMa peakTopa Ha TEIJIOBBIX HEUTPOHAX.

Jlekuus 12. @ynnameHTalbHbIE B3AUMOACHCTBHS. DJIEMEHTapPHBIC YaCTHUIIbI.

OyHaMeHTaIbHBIE B3aMMOJACHCTBHS W (pyHIAMEHTaJbHBIE YaCTHIBI (JICTITOHBI, KBapKH U
IIEPEHOCUYUKH B3aUMOJICHCTBUI). 3aKOHbI COXpPAaHEHMs] W BHYTPEHHUE KBAHTOBBIE YHCIIA.
KBapkoBas cTpyKTypa agpoHOB — ME30HbI, 0ApPHOHBI M pe30HaHCHl. KBaHTOBasi XpOMOIMHAMUKA,
acUMIIToTh4deckas cBoOonma. [mmoresa koH(pallHMEHTa KBapKOB U TJIFOOHOB, KBAapKOBBIN
noreHuuan. OlLeHKa aJpOHHBIX CEYEHWHW IPU BBICOKMX JHEPIUsX Ha OCHOBE KBapKOBOMU
cTpykTypbl. OtkpbiTue W- u Z-0030HOB, t-KBapka, METOJbl PpErucTpalud HEUTPHUHO.
Hecoxpanenue u€rHoctu npu 6era-pacnaje, onsit By.

Jlexuus 13. 3akonsl uznydenuss AUT. Iloncyer ymncna cocTostHUI Moyst B 3aJaHHOM OOBEME;
bazoBblii 00BEM, MPUXOMALIUICS HAa OJHO KBAaHTOBOE COCTOSIHHE, IUIOTHOCTH COCTOSIHUU.
®opmyna Panes—/Ixunca u ynpTpaduoneroBas karactpoda, hopmyna Buna. Pacnpenenenue
[Tnanka. 3akoH cMenienusi Buna. PaBHoBecHOe n3nyueHue Kak uaeanbHbli ra3 oTOHOB. 3aKOHbI
Kupxroda u Credana-bonbimana.

Jlexuus 14. CrioHTaHHOE U BBIHYXJICHHOE U3JIYyYCHHE.

JIByxypoBHEBasi KBaHTOBas CHUCTEMa B IOJIE PAaBHOBECHOTO H3IYYECHHMsS], MPUHIUI JE€TAIbHOTO
paBHOBECHsI, CIIOHTAHHBIE M WHIYIIMPOBAaHHBIC MEPEXOJIbl, COOTHOIICHUS ODWHINTEHHA U €ro
BbIBOJ pactipenenenus [lmanka. IIpoxoxkneHue u3iIydeHHs] 4yepe3 cCpely, YCJIOBUE YCHIICHUS
(uHBepcHas 3aceN€HHOCTh YpoBHel). [IpuHIun paboThl 1a3epa u ero ycTpoucTBo.



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

HanpasiienHocTb: [Ipupoaonoqo0Hbpie TEXHOJIOTHN M OMOMUMETHYECKH I TH3aiiH
MaTepHaJIOB H CUCTEM

Oo6mas ¢pusuka: JJ1abOPaTOPHBIA NPAKTHKYM

Heab AMCHUNIMHBI:

¢dopmupoBanne 0a30BbIX 3HAHMU 1O (u3uke W yMeHHs paboTath B JIAOOPATOPUH TS
JABHEHIIIET0 WCIONB30BaHUSA B JIPYTHX JUCHUIUIMHAX €CTECTBEHHOHAYYHOTO COJCpPIKAHUS;
dopMHupoBaHHE KYJIBTYpPHl OKCIHEPUMEHTa, HCCIEIOBATEIbCKIMX HABBIKOB W CHOCOOHOCTH
NPUMEHSTH 3HAHUS Ha IPAKTUKE.

3agaum AUCHMIIMHBI:
- ¢dopmupoBanue y o0ydaromuxcs 6a30BbIX 3HAHHUN 1O (UBHKE;

- dbopMupoBaHHE KYJIbTYPHl SKCIIEPUMEHTa: yMEeHHE paboTaTh B j1abOpaTopuu, 3HATh
OCHOBHBIE METO/IbI 3KCTIIEPUMEHTA, YCTAHABIMBAThH JIOTUYECKHUE CBSI3U MEXKY MOHATHIMU;

- q)OpMI/II)OBaHI/Ie yMeHI/If/'I MW HABBIKOB NPHUMCHATH IMOJIYYCHHBIC 3HAHUA I IMOCTAHOBKU
SKCIICPUMCHTA, CAMOCTOATCIIBHOIO aHAJIM3a MOJYUCHHBIX PE3YJIbTATOB.

ITepedyens miIaHMPyeMbIX pPe3yJIbTATOB 00YYeHHS MO TUCHUIINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- METOJIMKY NPOBEACHUS KCIIEPUMEHTA;

- METOJIUKY 00paOOTKH MOTYyYEHHBIX PE3YJIbTAaTOB.

yMeThb:
- paboTaTh C COBPEMEHHBIM U3MEPUTEIBHBIM 000y I0BAaHUEM;

- IIpaBUJILHO O6pa6aTBIBaTB MOJIYYCHHBIC SKCIICPUMCHTAJIbHBIC TAHHBIC.

BJAaJ€Th:
- HaBBIKaMH pa6OTBI C COBPECMCHHBIM U3MCPUTCIIbHBIM O60py,ZLOBaHI/ICM;

- OCHOBHBIMH MaTEMaTUYCCKNMH NHCTPYMCHTAMHU, XapaKTCPHBIMU IJIA 3a/1a4 MEXaHHUKU.



TeMbl U pa3jesibl Kypca:
1. BBognsie pabots! 1

W3yuaroTcst cucteMaTuueckue U ciaydaiiHble MOrpelHoCTd MpruOopoB Ha IMpHUMEpPE U3MEpPeHUs
YIEIBHOTO COMPOTUBICHUS HUXPOMOBOH NpOBOJIOKU. MccnenyroTcss MHCTpyMEHTajIbHbIE
MOTPEIIHOCTH AHAJIOTOBBIX M IU(POBBIX NPUOOPOB, 3aKOHBI CIOXKEHHS TOTPELIHOCTEH,
MOTPEIIHOCTD MPH MOTYYSHUH MPSIMONA METOIOM HaUMEHBIINX KBaJIpaToB

2. BBognble paboThl 2

Ha mpumepe KOCMHYECKOrO M3IIy4€HHUS, PErUCTPUpPYyEeMOro cyerdyukom ['eifrepa, m3ydaroTcs
OCHOBHBIE METOJIbl CTAaTHCTUYECKOW 00paboTKM naHHBIX. M3y4aroTcsi OCHOBHBIE CBOMCTBA
HOpMaJbHOIO pachpezeneHuss u pacnpeaenenusi Ilyaccona. HMccnemyercss 3aBUCHMOCTD
CPEIHEKBAIPATUYHOTO OTKJIOHEHHUS JAaHHBIX OT YUCIIa U3MEPEHUI.

3. 3amuTa pador.

[IpoBepsieTcst 3HaHME CTYACHTaMHU OCHOB OOpa0OTKH pe3yabTaTOB JKCHEPUMEHTOB. 3alluTa
pabor.

4. 3y4yeHwue 31eKTPOHHOTo ocImiorpada

W3yuaercs yCTpOWCTBO W MPHHUOUI PAaOOTHI 3JEKTPOHHOTO ocummiorpada. HMamepsrorcs
napaMeTpsl MPOCTEHINX KoJIeOaHWi --- aMIuuTyaa, (asa u gactorel. Mccnemyercst BIMSHUC
AMIUTMTYIHO-YaCTOTHONH ® ()a30BO-4AaCTOTHON XapaKTePUCTHK HA PE3ylIbTaT W3MEPCHHH C
MOMOIIBIO ocuuyuiorpada.

5. Onpez[eneHI/Ie MOMCHTOB HMHCPILHUHU TBCPABLIX TCJI C IIOMOIIBIO TpI/I(1)I/IJ'I$IpHOl"O II0JBECa.

C nomouplo TpUGUISIPHOTO TMOJBECAa H3MEPSIIOTCS NEPUOAbl KPYTUIIBHBIX KoJeOaHUM Ten
pa3JII/I‘~IHOI7I (1)OpMI)I. ITo HU3MCPCHHBIM IIEpHUOAaM BEIYHUCIIAOTCA MOMCHTBI MHEPIIHUKU TCJI, 3SHAYCHUA
KOTOPBIX CPaBHUBAKOTCA C IMOJYYCHHBIMHU M3 PaCYCTOB IIO HUX TCOMCTPUUCCKHM paszMeEpaM.
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 TMPOBEpKAa 3aKOHA BPAIIATEIILHOTO JIBIKCHHS Ha KPEeCTOOOpa3HOM
MmasiTHuke O6epoOexa.

C noMmo1pio KpecTooOpa3HOro MasTHHKA, K OCH KOTOPOTr'O MOABEIINBAIOTCS TPY3bl Pa3IN4HON
Macchl, HCCJIENYEeTCsI OCHOBHOM 3aKOH BpallaTeIbHOTO JIBUKEHUS. OKCIEPUMEHTAIbHO
MIPOBEPSIIOTCS COOTHOILEHUS JUIsi MOMEHTOB HMHEPLUUU LWIMHIPOB M 3aBUCUMOCTH MOMEHTa
MHEPLHU OT PACCTOSIHUS IO OCU BpallleHus. Vccneayercs BIUSHHUE CONPOTUBIIEHUS BO3AyXa Ha
HCKa)KEHUE Pe3yJIbTaTOB OIbITA.

8. Ompenenenue ycKOpeHUsT CBOOOJHOTO TaJACHUS MPU TIOMOIIA OOOPOTHOTO MAaSTHHUKA.
W3ydeHne HpU3HUecKOro MasiTHUKA.

C nomotrpio pu3nueckoro MasiTHUKa B (popMe JUIMHHOTO CTEPXKHS U 0OOOPOTHOIrO MasiTHUKA C
NOJBWKHBIMM Tpy3aMH HCCIEAYIOTCS OCHOBHBIE 3aKOHBI KOJe0aTelIbHOrO JABMXKEHUS.
U3mepsitorcss mepuoapl  KojeOaHWNH MasTHUKOB, HCCIEAYIOTCS 3aBUCHUMOCTh IEepHofa OT



aMILTUTY bl KoJieOaHu# u 3atyxanus. [1o 3HaueHHIO eproaa u3MepsIeTCsl yCKOPEHUE CBOOOTHOTO
HaJcHUS C BBICOKON TOYHOCTBIO.

9. Onpenenennie moayisa 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 IBHXKEHUS! OBICTPOBPAILAIOIIMXCA OCCUMMETPUYHBIX TeNl (THPOCKOIIOB).
ITo ckopocTu npeneccuu TUpPOCKONa Mo AEUCTBUEM IOCTOSIHHOIO MOMEHTA CHJI OIIPEAEIISIETCS
CKOpPOCTb BpauleHus poropa. MOMEHT MHEpUMU pOTOpPA ONPEAEISAETCS METOIOM KPYTHIBHBIX
Kojie0aHUM MpU CPaBHEHUU C ATAJOHHBIM TeloM. [lo omyckaHuu OcH THPOCKOMa H3MeEpseTcs
MOMEHT CUJIbI TPEHHS B OCU TUPOCKOIIA.

12. U3yuenue koaeOaHMid CTPYHBI.

HccnenyroTcest cTosure BOJIHBL, BO30YK1aeMble HA HATAHYTOM CTaJIbHOM CTPYHE C 3aKpEIICHHBIMU
KoHIaMu. M3MepsIoTCs pe30HaHCHBIE YACTOThI B 3aBUCUMOCTHU OT CHJIbI HATSDKEHUSI HUTH, U3 YETO
OIpesieNsIeTCsl CKOPOCTh PpAacIpOCTPaHEHUs BOJH Ha CTpyHEe M €€ JMHeHHas IUIOTHOCTb.
Peructpanuss  koneGaHui  NPOBOAUTCS €  IOMOINBIO  3JIEKTPOMArHUTHOIO  JaT4MKa,
HOJKIIOYEHHOIO0 K 3JIEKTpOHHOMY ocuwuiorpagy. [lo mupuHe pe3oHaHca u3Mepsercs
JOOPOTHOCTD KOJIeOaTeIbHON CUCTEMBI.

13. Ompenenenne CKOPOCTH MOJIETa MYJIH.

CKOpOCTI) moJieta myJjii U3 MHEBMATUYCCKOI'O PYXKbA U3MEPACTCA C MOMOIIBIO 0aJIIUCTUYECKOTO
METOJa. CKOpOCTI/I BBIYUCIIAIOTCA 11O aMIINIUTYJA€ OTKIIOHCHHA OaJITUCTHYSCKOTO U KPYTUJIIBHOI'O
MasAsTHUKOB C UCITIOJIb30BAHUCM 3aKOHOB COXpPAHCHUA UMITYJIbCA, SHEPTUU U MOMCHTA UMITYJIbCA.

14. UccaenoBanue cBOOOIHBIX KOJIEOAHUI CBI3aHHBIX MASITHUKOB.

HccnenyroTcst 0cOOEHHOCTH KOJIEOAHUI CHUCTEMBI U3 JBYX CBSI3aHHBIX MasATHUKOB. M3MepsitoTcs
CcOOCTBEHHBIE YaCTOTHI KOJIEOAHUI U HCCIIEeIYIOTCS COOCTBEHHbIE MO/IbI Koniebanuil. Mccnenyercs
3aBUCHUMOCTB XapakTepa KojeOaHul OT KOHCTaHTHI CBSI3U MasiTHUKOB.

15. Cranmmonapuoe teuenue (bepuymim, [lyaszeiins).

N3ydaroTcs CBOWCTBA CTAlMOHAPHBIX TEYEHUH JKUAKOCTEW M Ta3oB. Pacxon KUIKOCTH
n3mepsiercs pacxogomepamu IIuto m Bentypu. Ilo 3aBucuMocTn pacxona rasa oT mepernaja
JABJICHUSI Ha y4acTKe TpyObl u3MepsieTcs Bs3KOCTh rasza. Ilo oTkiaoHnenue ot 3akoHa Ilyaseiins
ONpeesaeTcss KpUTHYECKOe Ynciao PeilHobIca, COOTBETCTBYIOIIEE MEPEXOAY OT JJAMUHAPHOTO
TE€4YEeHUsI K TypOyJIIEHTHOMY.

16. Bs3kocTh KHUIKOCTHU, DHCPIUA aKTUBAITUU.

[To BepTuMKaTbHOMY MaJEHHIO MPOOHBIX IIAPUKOB B BEPTUKAIBHON KoOJIOE, 3aroIHEHHON
[JIMLEPUHOM, U3MepsieTcs] KOOPPUIIMEHT BS3KOCTH KHJIKOCTH B 3aBUCHMOCTH OT TEMIIEpAType.
[To ycraHoBuBIIEWCsS CKOpocTH maAeHuss mnposepsercs ¢Gopmyna Crokca s CHIIBI



COTPOTHUBIIEHUS B BS3KOH kuakoctu. [lo TemneparypHoil 3aBUCUMOCTH BSI3KOCTH ONpEeNsieTcs
SHEPrUsl aKTUBALMM JJI MOJEKYN >KMIKOCTH. DHEPrusi aKTUBALMS CPaBHUBAETCS C dHEpruei
CBSI3U, TEIUIOTOM UCHApEHHS U SHEPTUEH MOBEPXHOCTHOTO HATSHKEHUSI.

17. Bakyym.

H3y4aroTcst OCHOBHBIE METO/IbI MOJIYUYEHHUS U U3MepeHus Bakyyma. Mccnenyercs 3akoH OTKauKu
B BSI3KOCTHOM PEKUME IIPH OTKauke (POpBaKYyMHBIM HACOCOM U 3aKOH OTKAaYKH B KHY/ICEHOBCKOM
peXUME TpU  BBICOKOM BakyyMe (C moOMOIIbI0 AU(PQPY3HOHHOTO MACIASHOTO MU
TypOOMOJIEKYJSIPHOTO HAcocoB). M3MmepeHuMe HHU3KOTO BakyymMa TPOBOJUTCS MACISHBIM,
TEPMOMNApHBIM U TEPMOPE3UCTOPHBIM BaKyyMMETpaMmH. BBICOKHMN BakyyM H3MepsTCs
MOHU3AIMOHHBIM U MAarHETPOHHBIM BaKyyMMETPAMH.

18. duddysus.

Hccnenyercs B3auMHas 1uddy3usi BO3AyXa U Tellusl Yepe3 TOHKYI0 TPYOKY, COSIUHSIONIYIO JBa
cocyna. KoHIEHTpaMu ra30B HU3MEPSIOTCS TEPMOPE3HCTOPHBIM JIATYMKOM IO Pa3HOCTH
TEIUIONPOBOAHOCTH cMecH. Mccenemyercss NpUMEHUMOCTh 3akoHa ®duka U 3aBUCHMOCTB
koad¢uimenTa B3auMHoi 1uddy3uu ot AaBIeHUs

19. TernonpoBoAHOCTb.

I/ICCJ'IG,I[yeTCH 3aBUCHUMOCTH KOS(l)(bHHHCHTa TCIUIOIIPOBOAHOCTHU BO3yXa OT TCMIICPATYPhI U
JaBJICHU. I/ISMCpCHI/IH MIPOBOAATCS IO HAI'PEBY IIPOBOJIOKH, 3aKJIIOYCHHOM B HUJIMHAPHUYCCKYHO
BO3YLIHYIO 060H0‘{Ky. TeMnepaTypa BHEIIHEH OO0OJIOYKH KOHTPOJUIUPYCTCA TEPMOCTATOM,
TEMIICpaTypa MPOBOJIOKU OMPCACIIACTCS 110 3aBUCUMOCTH COIIPOTHUBIICHUS MaTCpHajia IIPpOBOJIOKN
OT TCMIICPATYPBHI. HpI/I HU3KOM JaBJICHHUU UCCIICAYCTCA ABJICHUC TEMIICPATYPHOI'0 CKa4YKa BOJIM3HU
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 MOHU3AUN 3JICKTPOHHBIM
yaapowMm. I/I3Mep$ICTC$I AaBJICHUC HACBIMICHHBIX ITAPOB TYTOINUIABKHUX MCETAJUJIOB IO H3MCHCHUIO
JAaBJICHUS IIPpU HArp€BE TOKOM 06pa3ua B BaKyyM¢C.

21. 3amura pabot

[IpoBepsieTcst 3HaHWE CTyAEHTaMH OCHOB OOpaOOTKH pEe3yJabTaTOB SKCHEPHUMEHTOB. 3aluTa
pador.

22. Onpenenenne CP/CV razos.

N3mepsieTcs nokazatenp aguadarsl 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 H TEPMOCTAaTa H3MEPSETCS 3aBUCHUMOCTh JaBJICHUS
HACBIIICHHBIX TApPOB OT TeMIEpaTyphl g BOABl U cnupTta. [lo mogydueHHOW 3aBUCHUMOCTH
BBIYHCIISIETCS TETUIOTA TAPOOOPa30BaHUS COOTBETCTBYIOIINX JKUIKOCTEH.

24. 3ammura pabot



[IpoBepsieTcsi 3HaHHE CTYACHTAMH OCHOB OOpaOOTKH pe3yJbTaTOB IKCIICPUMEHTOB. 3allInTa
pador.

25. PeanpHble Ta3bl.

Uccnenyercsa agpdext Jxoyns—Tomcona npocaunBanus ra3a 4epe3 MopUCTyIO eperopoaKy Ass
JIJEKUCIOro rasza. Pa3HOCTh Temmeparyp u3MepsieTcs TepMomnapoil.  Berawmcnstorcs
kodddurmenter Jxoyns—ToMcona u mapamerpsl ra3a Ban-nep-Baanbsca. [lo m3mepeHHBIM
napaMerpaM IpPOU3BOJUTCS OLIEHKa KPUTHYECKHUX MapaMeTpoB ra3a W TEeMIIEpaTypbl HHBEPCHU

ahdexra.

26. [loBepXxHOCTHOE HATSKEHUE.

Uzmepsiercst ko3P UIIMEHT HOBEPXHOCTHOTO HATSKEHUS Pa3IMYHbIX KUAKOCTEH (BOBI U CIIUPTA)
B 3aBUCHUMOCTH OT TemIiepaTypsl MetoioM Pebunaepa. Onpenensercs noiaHas cBOOOIHAs SHEPTUs
MOBEPXHOCTHU U TEIJIOTa 00Pa30BaHMsI €AUHUIIBI TOBEPXHOCTH.

27. TemnoeMKOCTb.

H3mepsieTcs TEIIOEMKOCTb TBEPABIX T U TEIIOEMKOCTh Ia30B IPU MOCTOSHHOM JIaBICHUH J1JIsi
pa3IMYHBIX pacxoAoB. TeMieparypa TBepA0ro Tela u3MepseTcs M0 3aBUCUMOCTH COTIPOTUBIICHUS
HarpeBaTess OT TeMIieparypsl. TeMiieparypa raza u3MepsieTcsi TepMOIapou.

28. 3amura padbot

[TpoBepsieTcst 3HAaHWE CTYACHTAMH OCHOB OOpa0OTKH pE3yabTaTOB SKCIEPUMEHTOB. 3alIUTa
pabor.

29. MaruutoMeTp .AOGCOMIOTHBIN BOJIBTMETP. MoaenupoBaHue IEKTPUIECKHUX TOJIEH.

OrnpezenieHe TOPU3OHTAIIBHONW COCTABJISIONIEH MAarHUTHOTO TIOJIST 3€MJIM, M YCTaHOBJICHUE
KOJIMYCCTBCHHOI'O COOTHOIICHHA MCXKAY CAWHHULIAMU IBJICKTPUUYCCKOIO TOKAa W HAIPSIKCHUSA B
cucremax CH u CI'C. 3yueHue 31eKTpoCcTaTUYECKUX MOJIEH MPSIMOYTOJIbHOTO Ka0esl, IIOCKOT0o
KOHJICHCATOPa, YETHIPEX 3apsSHKEHHBIX [IUJIMHPOB HA AIIEKTPONPOBOTHON Oymare.

30. CHCKTpBI QJICKTPUYCCKUX CUTHAJIOB. Boanogoz. Cunres DJICKTPUYCCKUX CUTHAJIOB.

W3yueHune CHeKTpaJbHOIO COCTAaB IEPHOAMUYECKUX dJIEKTPUUYECKUX CHUTHaloB. M3ydeHue
BO3MOXKHOCTH CHHTE3UPOBAHMS MEPUOJUYECKUX DJIEKTPUYECKUX CUTHAJIOB MPHU OrpaHUYEHHOM
HaOOpe CHEeKTpaJbHBIX KOMIOHEHT. (O3HaKOMJIIEHHE C OCOOEHHOCTSMU pacHpOCTpaHEHUs
SJICKTPOMAaroHuTHLIX BOJIH B BOJIHOBO/JEC, annapaTypOI‘/'I H METOAaMU HU3SMEPCHHA 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
MeTosioM MarHeTpoHa. OmpezereHne yIeNbHOTO 3apsaa dJIEKTPOHA Ha OCHOBE 3aKOHA «TPEX
BTOPBIX» Il BAKYYMHOTO IH0/1a. VI3MepeHue 2IIeMeHTapHOTO 3apsiia METOAOM MaCIISTHBIX Karellb
10 WX JBIDKEHHUIO B BO3AyXE MO JEHCTBUEM CHJIBI TSHKECTH M BEPTHKAIBLHOTO JIEKTPUIECKOTO
TOJISL.



32. CnBur (a3 B 1ienu nepeMeHHoro Toka. Pesonanc nanpspxenuid. Pe3onanc Tokos.

I/I3yquI/Ie BJIMAHHA AKTUBHOT'O COIMPOTHUBJICHUSA, MHAYKTUBHOCTH U €MKOCTH Ha CABUT (1)33 MCKIY
TOKOM M HaIIPsXXCHUEM B LECIIH IICPEMCHHOI'O TOKA. HCCJ’IC,I[OBaHI/Ie PE30HaHCOB HaprI)KCHHfI u
TOKOB B IIOCJI€AOBATCIIBHOM H B IIapaJlICIIbHOM KoJIe0aTeIbHOM KOHTYpax ¢ H3MCHSIEMOH
éMKOCTBI-O, IIOJIY4YCHHE aMIUIMTYJHO-4aCTOTHBIX U (1)a3OBO'LIaCTOTHBIX XapaKTCPUCTHK,
OonpeaAcICHUE OCHOBHEBIX ITIapaMETPOB KOHTYPOB.

33. DddexT Xoma B moaynpoBogHukax . Iddext Xomra B MeTauiax. MarHeToconpoTHUBICHUE
MOJIYTIPOBOTHUKOB.

Uccnenosanue 3aBucumocty I/C Xosuia oT BEIMUMHBI MArHUTHOTO 11OJISI IIPH PA3JIMYHbIX TOKaxX
yepe3 oOpasel s OllpeAeeHUs] KOHCTaHThl Xoiuia. Mi3Mepenue noaBMXKHOCTH U KOHLEHTpaluu
HOCHUTEJIEH 3apsiaa B MOJYNPOBOAHUKAX U MeTaulax. M3MepeHne 3aBUCMMOCTH CONPOTUBIICHUS
MIOJIYTIPOBOTHUKOBBIX 00pa3L0B pa3anyHON (OPMbI OT MHIYKIIUU MarHUTHOTO I10JIS.

34. CBobGonnbie konebanus . BeiHyxneHnsie konebanus . Jpobosoit mym . Koned. koHTYp ¢
HEJIMHEHHON EMKOCTBIO.

HCCHGI{OB&HI/IC CBO6OIIHI>IX U BBIHYXXICHHBIX KoJieOaHHi B SJICKTPUYICCKOM KoJIcOaTeIIEHOM
KOHTYPC. I/IBMepeHI/IC 3apsaaa 3JICKTpOHa I10 ,I[pO6OBOMy mymy. I/ISY‘IGHI/IG PE30HAaHCHBIX CBOMCTB
HEJIMHEHHOT0 KOIe0aTeIbHOI0 KOHTYpa

35. Auna- u napamarueTuku. /lua- u mapamaraetuku. /ua- u mapamaraetuku. Ckua-3pQexr.

H3mepeHne MarHUTHOW BOCIPHUUMYMBOCTH [Ha- W TapaMarHUTHOTO o0pasnoB. M3ydeHue
TEMIEPAaTypHOIl 3aBUCHMOCTH MAarHUTHOW BOCHPUUMYHUBOCTH (peppOMarHeThka BBIIIE TOYKU
Kropu. HccnenoBanue NpOHUKHOBEHUS MEPEMEHHOTO MArHUTHOTO MOJS B MEIAHBIM MOJBIN
UTHHIP.

36. bannmucTryecknii ralbBaHOMETD.

W3zyuenue paboThI BBICOKOYYBCTBUTEIILHOTO 3epPKaJIbHOTO rajbBaHOMETpa
Mal"HHTO:)J'IeKTpH‘-ICCKOﬁ CHUCTCMBI B PCKUMAX USMEPCHHA IMOCTOAHHOT'O TOKA U SJICKTPUUCCKOT'O
3apsia.

37. PenakcaunoHHbIN TeHeparop. Tueromuil pa3psasn . BelcokouacTOTHBIHN pa3psa.

HccnenoBaHne penakcallMOHHOTO I'eHepaTropa Ha CTa0MIMTpOHE. V3ydeHue BOJIbT-aMIEpHOU
XapaKTepUCTUKHM  HOPMAJIbHOTO  TJEIOIIero  paspsiaa.  V3yueHue  CBOWCTB  IUIa3Mbl
BBICOKOYAaCTOTHOT'O ra30BOT0 pa3psijia B BO3LyX€ METOJJOM 30HOBBIX XapaKTEPUCTHK.



38. Iletnsa rucrepesuca (auHamudeckuii meton) .Iletns rucrepesmca (CTaTUYECKUA METON).
ITapameTpoH./IBoiiHOE SIPMO .

W3yueHne nereib rucTepe3nca pa3inyHbiX (PeppOMarHuTHBIX MaTEPHAIOB B IEPEMEHHBIX MOJISX.
W3mepenne HayambHOW KPUBOW HaMarHWMYMBaHHUA (DEPPOMArHETUKOB M IPENEIbHOW MeTIIN
rucrepesuca Juis oO0pa3loB TOPOUAAIbHON (OPMBI, U3TOTOBICHHBIX W3 UUCTOIO Xeje3a WU
ctany. V3ydyenune napaMeTpuyeckux KojaeOaHuil B 2JIEKTPUUECKON LEH.

39. 3amura pador

OO0OpaboTka TMONYYEHHBIX SKCIEPUMEHTAIBHBIX JaHHBIX. AHaIW3 MPUYMH, MNPUBOASAIIUX K
omuOKaM H3MEPEHHUs, U pacyeT TMOrPEeUIHOCTeH HW3MEpEeHUsi HUCCIeyeMblX BEJIHYMH.
[IpencraBinenue mnpojenaHHON pabOThl B BUAE HAYYHOTO OT4YETa. 3allUTa MOJYyYEHHBIX
pe3ynbraToB. OOCYyXKAeHHE BOIIpOca MO BEIOODY.

40. Kompia Herotrona. Matepdepomerp XKamena. Matepdepomerp Penes.

HuTepdepeHiMoHHOe U3MEpPeHHe KPHUBHM3HBI CTEKISHHOM IMOBEPXHOCTH C IOMOIIBIO KOJIEI
Heiorona. MHTEepdepeHIMOHHbIE U3MEPEHUs TI0Ka3aTeleld MPEeJOMIICHUSI Ta30B C IMOMOIIBIO
untepdepomerpon Kamena u Pernes.

41. LlenTpupoBaHHbIC ONITUYECKUE CHCTEMBI. MonenupoBaHue 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 MOHOXPOMATHYECKOM CBETE C OMOIIIbI0 pedpakTomerpa AdOe.

42. U3yudenue nasepa .

I/I3y‘{eHI/IC OCHOBHBIX IIPHUHIHIIOB pa6OTBI relInii-HeOHOBOTO Jla3epa, CBOICTB JIA3CPHOTO0
HU3ITYUYCHUSA U U3MECPCHUC YCUIICHUA nasepHoﬁ TPY6KI/I HccnegoBanue coCTOSHUSA noJrsipu3anuu
H3JTYyUCHUSA Jia3€pa Ha HccnenyeMoﬁ pr61<e. Ha6J'IIOI[eHI/Ie MOJOBOM CTPYKTYPbI JIa3€pHOT'O
HU3ITYyUCHUA.

43. ludpakuus cera.

HccnenoBanue siBineHus audpaxuuu Ppenens u Opaynrodepa Ha menu. VM3ydeHue BIUSHUS
TUQPaKIUU Ha Pa3peIaonlylo ClIOCOOHOCTh ONTHYECKUX HHCTPYMEHTOB.

44. lonspuzauus.



O3HakoMIICHHE C METOJAaMH IIOJyYEHHUS M aHajau3a IOJIIPU30BaHHOro cserta. OnpezneneHue
mokaszaressi TIpeJoMiIeHust S00HMTAa uepe3 yroia bprocrepa. McciemoBanue —xapakrtepa
HOJSpU3alUU CBeTa B IPEJIOMIEHHOM M OTPak€HHOM OT cCTombl Jaydax. MccienoBaHue
UHTEepEpEHIMH TOIAPU30BAaHHBIX JTydel. OmpeneneHue HarpaBleHHs BpAIIEHUS CBETOBOTO
BEKTOPA B AJUIMITUYECKH MOJISIPU30BAaHHOM BOJIHE.

45. Unrepdepennns Bomn CBY.

N3yuenne uHTEpPEPEHIIMH DIIEKTPOMArHUTHBIX BOJH MWJUIMMETPOBOTO JHara3oHa C
NPUMEHEHHUEM JIBYX ONITUYECKUX HHTEP(PEPEHIIMOHHBIX CXeM. DKCIIEPUMEHTAIBHOE OIpeIe/ICHIE
AJIMHBI BOJIHBI H3JIYYCHHA W IMOKA3aTClid IMPCIOMJICHUA JUDJICKTPHKA. BKCHepI/IMeHTaﬂbHaSI
IIpoBEpKa 3akoHa Maitoca.

46. ludpakuoHHbIE PEIIETKU (TOHUOMETD).

3HAKOMCTBO ¢ pabOTON U HACTPOHKON TOHHOMETPA U OTPeIeNIeHNE CIEKTPAILHBIX XapaKTEPUCTHK
aMIUTMTYAHOH peméTku. MccnenoBanue criekTpa pTyTHOU aMibl. OnpeeneHne CleKTpaaIbHbIX
XapakTepUCTUK (Pa3oBoil pemeTku (dIIenerra).

47. JIBoitHOE JTy4enpeIoMIICHHE.

I/I3y‘IeHI/IC 3aBUCUMOCTH I1OKA3aTCJIA IIPCIIOMIICHUA HEOOBIKHOBEHHOM BOJHEI OT HaIlpaBJICHUSA B
JABOAKOIIPCIIOMJIAIOIIEM KPHUCTAJIIIC. OnpeneneHHe IJaBHBIX IOKa3aTeliel IIpCIIOMJICHUS B
KpucTaJlIC.

48. ludpakuus Ha yIbTPa3BYKOBBIX BOJTHAX.

W3ydyeHrne Audpakiuy cBeTa Ha CHUHYCOMAAIBHOM aKyCTHYECKOW peIETKe W HaOJoJIeHue
($a30Boii pEMIETKH METOI0M TEMHOTO TIOJIS.

49. Pazperni. cnocoOHOCTh MUKpOCKoTa (MeToa AG6e).

Omnpenenenne AUQPPaKIMOHHOTO Mpejesa pa3pelieHnus o0beKTHBa MUKpOcKoma MeTogoM Ab0e.
Omnpenenenne mepuofa pPEmETOK MO UX MPOCTPAHCTBEHHOMY CIIEKTPY, MO H300pa)keHUIO,
YBEIMYCHHOMY C TIOMOIIBIO MOJEJIN MHKPOCKONA, a TakXke, IO OLEHKE pa3pelnaromeil
crocobHocTH MUKpockona. [IpocTpancTBeHHast pUIbTpalys U MyJbTUIUITMIIMPOBAHHE.

50. 3amuTa pabot

OO0OpaboTKa TMOJYYCHHBIX JKCIEPUMEHTAIBHBIX JAHHBIX. AHAJIW3 MPUYUH, TPUBOAAIINX K
OmMOKaM M3MEpPEeHHs, W pacyeT MOTPEHIHOCTeH M3MEPEHHS HCCIICAYyEMBIX BEJINYHH.
[IpencraBieHue mNpoJeNaHHONW pabOThl B BHAEC HAYYHOTO OTYETa. 3alllUTa MOJYYCHHBIX
pe3yibTratoB. OOCYXICHHE BOIPOCA 110 BBIOOPY.



51. Dddexr [Tokkemnnca.

HccnenoBanne uHTEp(EpEeHIMU PacCcesHHOTO CBeTa, Mpoulenumero kpucrawl. HabmoneHue
M3MEHEHHUs XapaKTepa MoJISIpU3alliy CBETa MPU HAJII0)KEHUH Ha KPUCTAJLT 3JIEKTPUUECKOTO TIOJIS.

52. 3amura pabor.

[TpoBepsieTcsi 3HaHHME CTYACHTaMH OCHOB OOpa0OTKHM pPe3yabTaTOB JKCIEPUMEHTOB. 3alluTa
pabor.



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

HanpasisienHocTs: [IpupoaonoaodHbie TEXHOJIOTHN M OMOMUMETHYECKUI TU3aAHH
MaTepHaJIOB H CUCTEM

Oo0mas ¢pusnka: MexaHuKa

Heab AMCHUNIMHBI:

- UIBYUCHHUC CTYJCHTAMU OCHOBHBIX 3aKOHOB KJIaCCHUYECKOM U peﬂﬂTHBHCTCKOﬁ MCXAaHHUKHU.

3agauu AMCUUIIINHBIL:
- 3HAKOMCTBO C 0a30BBIMH 3KCTIICPUMEHTAIBHBIMU (paKTaMHU B 00JIACTH MEXaHUICCKUX SBIICHUM;
- YCBOGHHE OCHOBHBIX KOHIEMIIN, UCIOIB3YEMBIX AJIsl OMMMCAHUS MEXaHUYECKUX SIBICHUN;

- OBJIQJICHUE NPOCTECUIIMMH MaTEMaTHUYECKUMHA METOAAMH, TMO3BOJISIONIMMU pellaTh 3ajadyu
MCXaHUKHU;

- pellieHue 3a1a4, OXBaThIBAIOIINX OCHOBHBIE IPHIIOKEHUSI MEXAHUKU.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B pe3ynbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- YUCJICHHBIE MTOPAJIKHM BEJIUYHH, XapaKTEPHbIE IS Pa3JINYHBIX MEXaHUYECKUX SIBJICHUI;
- OCHOBHBIE 3aKOHBI KJIACCHYECKON U PEISTUBUCTKON MEXAHUKHU;

- IPUHLIUII OTHOCUTENBHOCTH [ anuies 1 NpUHIUI OTHOCUTENBHOCTH DHHIITEHHA;

- 3aKOHBI COXPAaHEHUS YIHEPTHH, UMITYJIbCA U MOMEHTA UMITYJIbCa;

- 3aKOH BCEMUPHOTO TATOTEHUs U 3aKoHbI Kermepa;

- OCHOBBI IMHAMUKH BpallleHUs a0COIIOTHO TBEPAOTO TENa;

- OCHOBBI TEOPHH CBOOOHBIX, 3aTYXAIOIINX U BBIHYKJICHHBIX KOJICOaHMIA;

- IPUHLIMIIBI OTTIMCAHUS MEXAHUYECKUX SBJICHUN B HEMHEPLUAIBHBIX CUCTEMAX OTCUETA;
- OCHOBBI OIMCAHUS ABW)KEHUS UACAIBHON U BA3KOM KUIKOCTH;

- OCHOBBI OITMCAaHUSI YIPYTUX CBOMCTB MaTE€PHAIOB.

yMeTh:



- abcTparmpoBaThbCsi OT HECYIIECTBEHHOTO TMPH MOJCIMPOBAHUU PEAThHBIX (PHU3NUECKUX
CUTYaLHi1;

- ACJIaTh NPAaBUJIbHBIC BBIBOABI U3 COIMMOCTABJICHUA PC3YJIbTATOB TCOPHUU U SKCIICPUMCHTA,
- HAaXOJAUTb 6e3pa3MepHLIe napaMeTphl, OMPEACIIAOIINE N3YIaEMOC SABJICHUC,
- IPOU3BOAUTDH YUCIICHHBIC OLICHKU 110 MMOPAAKY BCIIMYUHEI,

- JIeNlaTh KA4eCTBEHHBIC BBIBOJBI IPH IEPEX0Jie K MPEHCbHBIM YCIOBHSAM B H3Y4aeMBIX
npoOsemax;

- 00€ecIIeunTh AOCTOBCPHOCTD IMOJIYYa€CMBIX PE3YJIbTAaTOB;

- BUJICTh B TEXHUYECKUX 3aJ1a4ax (PU3HUECKOE COACPKAHHE.

BJIAJ1ETh:

- METOAaMU pelIeHus: GU3NYECKUX 3a]ay [0 MEXaHHKE;

- HaBBIKAMHU CaMOCTOSITeNIbHON paboThl B Oubinoreke u MHTepHeTe;
- HaBBIKAMH OCBOCHHUS 00JIBIIOr0 00BheMa HHPOPMALINY;

- Ky.]'H:TypOﬁ IIOCTaHOBKHU K MOJCIIUPOBAHUA (bHSH‘leCKHX 3aaa4.

TeMbl U pa3jeiibl Kypca:
1. lunamuka BpalieHusi abCOIOTHO TBEPAOTO Tea.

OcHOBHOE ypaBHEHHE AMHAMUKH BpallleHHs aOCOJIIOTHO TBEPAOIO Teja BOKPYT HEMOABHXKHOMN
ocu. MomenT unepuuu. Teopema Ll teiinepa. Kunernueckast sHeprust abCot0THO TBEPAOTO Tea,
BPAILAIOLIEr0Cs BOKPYT HEMOABUKHON OCH.

CooTHoIIEHNE MEKy MOMEHTAMU MHEPLIUU OTHOCHUTEIBHO TPEX B3aUMHO MEPIEHIUKYISIPHBIX
ocei. MOMEHT MHEpUHMH OTHOCUTEIBHO TOYKH. COOTHOLIEHME MEXIYy MOMEHTaMU HHEPLUU
IIOCKOW (pUTypbl. MOMEHTBI MHEPLIUU MPOCTEHIINX TEII.

JluHaMuKa MI0CKOTO JBMKEHUS a0COTIOTHO TBEPI0TO Tena. Kunernueckasi sHEPTUst IPH TUIOCKOM
newkeHnn. CKaThIBaHUE TEJ BpAIEHUS C HAKJIOHHOW TuiockocTd. ['mpockom. Ilpeneccus
TUPOCKOIIA oA JIGI\/’ICTBI/IeM CHUJIBI TAXKECTH.

2. MexaHuKa MaTepralbHOM TOUKH.

Cucrema ortcuéra. Panmyc-sexkTop dwactuubl. JlekapToBa, HLMIMHApPUYECKass U cdepuyeckas
cuctembl KoopAauHat. OCHOBHBIE MOHATHSI KUHEMAaTUKH MaTepUajbHOW TOUKH: IEepeMEIleHuE,
MT'HOBEHHAasi CKOPOCTh U yckopeHue. CpeqHui BEKTOp U CPEIHUI MOAYIIb CKOPOCTH.

Omnucanye IMJIOCKOTO JABHOKCHHA B HOHHpHOﬁ CUCTCMC KOOpAUHAT. I[yrosaﬂ KOOpAuHara.
Paznoxenue YCKOPCHUA HA TAHTCHIIUAJIIbHYIO 1 HOPMAJIBHYIO COCTABJISIFOIIHC.

KunemaTuka BparieHust abCOMOTHO TBEPIOTO TeJIa BOKPYT HEMOABHUKHOM OCH. YTIIOBast CKOPOCTh
U yriioBoe yckopeHue. CBsi3b yIIIOBbIX U IMHEHHBIX BenuduH. [1nockoe nBrkeHne TBEPAOro tena



KaK CyMMa IOCTYNaTeJIbHOIO0 U BpalllaTebHOro JBHXEeHHH. CBelleHHe IUIOCKOIO JIBUXKEHHUS K
BpallleHH0. MrHoBeHHas och BpaleHus. ClI0KeHUe YIIIOBbIX CKOPOCTEH.

3aKOH CIOXKEHUsS CKOpocTe M yckopeHui. 3akoHbl Hprotona. I[IpeoOpazoBanus [ anwies.
[IpuHimn otHocuTenbHOCTH ['anmuiesd. MMIynbC yacTUIbl U 3aKOH €ro u3MeHeHus. MMmynbc
CUJIbI. 3aKOH COXPAHEHUSI UMITYJIbCa.

Pabota u MOIIHOCTb CHIJIBI. Kunernueckas OHCPIrusA 4YaCTulbl H 3dKOH e€ H3MEHEHHS.
KOHCGpBaTI/IBHBIC N HCKOHCCPBATUBHBIC CHIIBI, IMOTCHLIUAJIBHOC IIOJC CHJI, IIOTCHLOHUaJIbHAA
OHCPIHUs. Ilomxas OHEpIusa 4YaCTullbl B IOTCHHOMUAJIBHOM IIOJIE M 3aKOH e€ m3MeHeHHs. 3aKOH
COXpPaHCHUA SHCPIUH.

HOTGHLII/IaJIBHaH SHEPTrrd 4aCTULBI B HCHTPAJILHOM IIOJIC. HpI/IMCHCHI/Ie K I'paBUTAIMOHHOMY U
KYJIOHOBCKOMY IIOJISIM, K ITIOJIXO prerﬁ CHIJIBI. HOTGHL{I/IaJIBHaH SHEPTHA 4aCTUIBI B ITOJIC CHJIbL
TAXKCCTH. OnpeneneHI/Ie CWJIbI 110 BUY HOTeHHHaHBHOﬁ OHCPI'uu.

3. MexaHuKa CUCTEMBI YacTULL. 3aJja4a ABYX Tell.

I_[eHTp MacCC CUCTEMbI 4aCTHII. ypaBHeHI/Ie JABHXXCHHA LICHTPA MacCC. I/IMHy.]'ILC CHUCTEMBbI 4aCTHII.
COXpaHeHI/IC HUMITYJIbCa SaMKHYTOﬁ cucrembl. Cucrema LHEHTpPa Macc.

JBr>KeHUE TOUKH C MEPEMEHHON Maccoil. YpaBHeHue Memepckoro. @opmyna [{1noakoBcKoro.

[TonHast MexaHWYeCcKas PHEPTUsi CUCTEMbl YaCTHUII, 3aKOH COXPAHEHHUS MEXaHUYECKON SHEPTHH,
teopeMa Kénura

38.,[[21‘121 ABYX TCJI: BBIACIICHUEC NBHUXKXCHUSA LCHTPA MACC, YPABHCHHUC OTHOCUTCIIbHOI'O JABUIKCHUS,
HpI/IBeI[éHHaH Macca. Kunernueckas SHEPTHA U UMITYJIBChI HaCTHUL B CUCTEME LICHTPA MACC.

Kunemaruka OMHapHBIX YNpYyrux CTOJIKHOBEHUN. BekropHas auarpamma umiysbcoB. CBA3b
YIJIOB paccesHus B CHCTEME LIEHTPa Macc U B JJabopaTopHoil cucteme. Heynpyrue cTOIIKHOBEHHUS.
ITopor peaknumu.

4. MomeHT uMItysibca. 3aKOH BCEMUPHOTO TAroTeHus. 3akoHbl Kemnepa.

MomMeHT HUMITYJIbCA YaCTUIbI U 3aKOH €TI0 U3SMCHCHU . MoMmeHT cuITBL. 3aKOH COXPAaHCHUS MOMCHTA
HMITYJIbCA. TeopeMa mromanaei. MoMeHT HUMITYJIbCa CUCTEMBI YaCTUIl U 3daKOH €TO U3MCHCHUS.
CoxpaHeHHe MOMCHTa HMITYJIbCa 3aMKHYTOﬁ cucteMbl. CBS3b MOMEHTOB HUMITyJIbCa B
na6opaTopH0171 CUCTEMC U B CUCTEMC LICHTPA MacCC. MomMeHT HUMITYJIbCa B 3a1a4€ ABYX TCII.

3akoH BcemupHoro tarotenus. Teopema ['aycca. Ilpumenenue teopemsl ["aycca 11 HaX 0k 1eHUS
rPABUTALMOHHOTO MOJIS IPOCTEUILINX CUCTEM.

3akonsl Kemuepa, napametpsl opOoUThL, iepuo]] oopaienus. Kocmuueckue ckopocTu.

5. HennepuuanbHble CUCTEMBI OTCUETA.

Heunepunansubie cucrembl orcuéta. Cuiibl MHEPLMH, BO3HHMKAIOIIME IPHU IMOCTYNATEIbHOM
JIBUKEHUH U TIpH BpaieHuu. [loTeHnmnanpHas SHEprusi YacTHUIIBl B TIOJIE IEHTPOOESKHON CHIIBI
WHEpUUU. 3aBUCHMOCTh Beca Tesia OT reorpaduieckoi mupoThl. OTKIOHEHUE MaJaoINX Tel OT
HamnpasieHus oteeca. Masatauk dyko.



6. CB0OOIHBIC, 3aTyXaIONINE U BRIHYK/ICHHBIE KOJI€OaHMsI, BOJTHBI.

OpHOMEpHBIE TapMOHWYECKHE KOJIeOaHHs: YpaBHEHHE IBIKEHHS M €ro oOIiee pelieHHe,
HayalbHbIE YCIOBUS. AMIUIMTyAa, (asza, dactora W mnepuox Konebanuil. Ilepmon mambix
KOJICOAaHUH MaTEeMaTHYEeCKOTO MasiTHUKA M Tpy3a Ha npyxuHe. Maibie kojaeOaHus (pu3nIecKoro
MasTHHUKA: TEepHoja KoiebaHuil, mpuBeAEHHAs JJIMHA, IeHTp kadaHus. Teopema [roiirenca o
B3aMMHOCTH TOYKH I10/IBECA M LIEHTPA Ka4aHHUsL.

3aryxaromue OJHOMEpHbIE KoyeOaHHs B BA3KOW cpeje: ypaBHEHHUE ABMKEHHsS M ero oouiee
peleHyre, HavyajibHble YCioBUs. Jlorapupmuueckuil JeKpeMeHT 3aTyxXaHusi U J1OOPOTHOCTb.
Arneproau4ecKoe ABUKEHHUE.

BrinyxeHHble KojeOaHUsI OJHOMEPHOTO TapMOHHYECKOTO OCHMIIISATOpA B BSI3KOH cpele Mo
JEICTBUEM CHUHYCOMJAJIbHOM BHEIIHEW CWJIbI: YypaBHEHUE JBIKEHHUS U €ro o0llee pelIeHHE,
METO/ HeonpeAeaEHHbIX KO3 (UIMEHTOB, HaYallbHbIE YCIOBUA. Y CTAHOBUBIIMECS KOJIE€OaHUs,
aMIUTUTYZAA U (a3a yCTAaHOBUBILUXCS KOJIE€OaHUH, pE30HAHC.

Omnwncanue BOJIHOBOTO JBHMIXXCHUA, BOJTHOBOC 4YHMCIIO, (1)a30Ba51 CKOpPOCTb, 6ery1uHe Hn CTOAYHC
BOJIHBI.

7. Cneunaanaﬂ TCOPHUA OTHOCUTCIIbHOCTH.

HpI/IHLII/IH OTHOCHUTCIIBHOCTHU 9ﬁHIHTeI7[Ha, HE3aBUCUMOCTb CKOPOCTH CBE€Ta OT JABWIKCHUA
ucrounuka. Cucrema orcuéra B CTO. [IpeoOpazoBanus Jlopenna. MHBapuaHTHOCTH HHTEpBaIA,
ki1accudukamus uHTepBanoB. CnenctBus npeoOpa3zoBanuil JlopeHIa: OTHOCHTENBHOCTb
OJTHOBPEMEHHOCTH, COKpAaIlleHHEe MacIITaboB, 3aMe/IJICHHE BPEMEHHU. PelITUBUCTCKHN 3aKOH
cioxeHus ckopocreil. [IpeoOpa3zoBanue HanpaBiIeHNUsT CKOPOCTH.

Umnynsc u sueprusa yactunbl B CTO. IIpeoOpazoBanus Jlopenua ans umMmysiabca U SHEPTUU.
O¢pdexr [domnepa. Cucrema nentpa Macc B CTO. IloporoBas sHeprusi mpu HEyImpyrom
CTOJIKHOBEHUH JIBYX PEISATUBUCTCKUX YACTHLl. Y PaBHEHUE IBUKEHUS PEIATUBUCTCKON YaCTHIIBI.
JIBuKEeHME pESITUBUCTKON YacTHIBI B IIOCTOSHHOM OJHOPOJHOM MarHMTHOM IIOJIE; ABM)KEHHE
BJI0JIb CHJIOBBIX JIMHUM TOCTOSTHHOTO OAHOPOIHOTO MIEKTPUUYECKOTO OIS,

8. DIeMEeHTH MEXaHUKH CILUIOIIHOM Cpcabl.

Cxatue u pactsxkenue crepkHei. Koapouuuent Ilyaccona, 3akon I'yka, monyns HOwra.
BcecroponHee pacTspkeHMe W ckaThe. OHeprus ymnpyrou nedopmainuu. CkopocThb
pacnpocTpaHeHus IPOAOIbHBIX YIPYTHX Bo3MylleHuH. Jledhopmaniuu caBura u KpydeHus..

[Tone ckopocteit, TMHUK U TPYOKH Toka. M neanbHas xuakoctsb. Y paBHenue bepuymim. ®opmyna
Toppuuennu. TpyOka IIuro. Pacxomomep Bentypu. Bszkocts, cuna Bsizkoro tpenus, Qopmyna
Ilya3zeiins, yucio PeliHonbaca.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

Ob6mas ¢pusuka: onTukKa

Heab AMCHUNIMHBI:

- OCBOCHHUC CTyACHTAMU (bHSHKPI BOJTHOBBIX SIBJICHUM W ONTHKH.

3agauu AMCUUIIINHBIL:

- 3HAKOMCTBO C 0a30BBIMHU IKCIEPUMEHTATBHBIMU (haKTaMd B OOJACTH BOJHOBBIX SIBIICHUH H
OIITHKHU;

- YCBOGHHE OCHOBHBIX KOHUEIIIH, BBIABUHYTBIX JJIs1 OIMCAHUs BOJIHOBBIX SIBJICHM;

- OBJIaJICHUE MaTEeMAaTUYECKUMHU METOJJaMH, TO3BOJISIFOIIIMMHU PEIIaTh BOJIHOBBIE YPABHEHUS;
- peleHne 3a1a4, 0XBaThIBAIOIINX OCHOBHBIC MPHIIOKEHHS (DU3UKH BOJIH M OTITHUKU.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B pe3ynbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- YUCJICHHBIE MTOPSAJIKH BEJINYHH, XapaKTEPU3YIOIHUE ONTUYECKNE SIBIICHUS;

- OCHOBBI T€OMETPUYECKON ONTHUKHU;

- senenus audpakuun Openens u Opaynrodepa;

- T paKIMOHHBIN MpeieNl pa3pelieHns ONTHYECKUX U CIIEKTPAIbHBIX TPHUOOPOB;

- IOHATHE NTPOCTPAHCTBEHHOW U BPEMEHHON KOTE€PEHTHOCTH;

- IpOCTpaHCTBEHHOE IIpeoOpa3oBaHue Dyphe B ONTHUKE;

- OCHOBHBIE MPUHIUIIBI rojorpaduu;

- KJIACCUYECKYIO TEOPHUIO TUCIIEPCUN;

- OHATHUSA (a30BOM U IPYIIIOBON CKOPOCTH;

- (hopmyimy A mokazatess MpeIoMIIEHHsSI BEIIECTBA B PEHTI€HOBCKOM JIMAINa30He CIEKTPa;

- 9JICMCHTAPHBIC OCHOBBI KPUCTAJIJIOOIITUKH.



yMeThb:

- abcTparupoBaTbCs OT  HECYIIECTBEHHOTO IPH  MOJCIMPOBAHUH PEATbHBIX (DU3NIECKUX
CUTyalui;

- ACJIaTh IpaBUJIBHBIC BBIBOABI U3 COIIOCTAaBJICHUA PE3YIBTATOB TCOPUHN U SKCIICPUMEHTA,
- HAaXOJHUTb 6espa3MepHLIe napamMeTphl, OMPECACIIAOIINEC N3YIaCMOC ABJICHUC,
- IPOU3BOAUTE YUCIICHHBIC OLICHKU I10 IMOPAAKY BECIUMYNHBI,

- JleNaTh KAueCTBCHHBIC BBIBOJBI NPU IEpPeXoJlie K NPEACTbHBIM  YCIOBUSM B HM3Y4aeMbIX
npoOsemax;

- 00eceunTh JOCTOBEPHOCTD MOJIy4aeMbIX PE3YJIbTATOB;

- BUJICTh B TCXHHYCCKHX 3aJadax (1)I/I3I/I‘ICCKOG COACpKaHHUC.

BJIAJIETh:
- METOZIaMU pelieHUs GU3NIECKUX 3aJ1ad 0 AIICKTPOIMHAMUKE;
- HaBBIKaMU CaMOCTOSITEIILHON pa0doThI B Taboparopun, oubiaroreke u MaTepHeTe;

- HaBBIKAMHU OCBOEHHSI OOJILIIOr0 00beMa I/IH(bOpMaI_II/II/I.

TeMbl U pa3jeiibl Kypca:
1. 'eomeTpuueckas OnTuka.

BosiHOBOE ypaBHEHME Kak cCileACTBHE ypaBHeHMN MakcBemia. [Inockue 31eKTpoOMarHUTHBIE
BOJIHBI. 3aKOHBI OTpa)kKeHUs U npenomienus. [Ipenomnenue ceera Ha cpepruyeckoil MOBEPXHOCTU
pazzena AByX audnekTpuueckux cpea. [lapakcuanbHoe npubnuxenue. ToHKas U TOJCTAst TMH3BI.
Onrtuueckre TMpuOOPHI: JyMa, TelecKor, MUKpockon. CBETOBOW IMOTOK, CHJIa CBETA, SIPKOCTH,
CBETUMOCTbh, OCBCIIEHHOCTD.

2. Tonorpadusi.

BonHoBoe mosne kak cymneprno3uius INIOCKUX BOJH Pa3HbIX HaIlpaBIeHUN (IMPOCTPAHCTBEHHOE
¢bypre--paznoxenue). [IpocTpaHncTBeHHas 4acToTa, MPOCTPAHCTBEHHBIN criekTp. JAudpakuus Ha
CUHYCOMJAJNbHBIX pemerkax. Teopuss AO0Ge QOpMHUpPOBaHUS ONTUYECKOTO H300paKEHUS
(mpuHLIMN TBOWHON audpakiuun). SABnenune camopenpoaykiuuu. Metoasl HaOmoaeHusT (Ha30BBIX
CTPYKTyp: MeToA TEMHOro mojsi U meroi ¢azoBoro koHtpacta. [IpeacraBnenue o ¢ypbe-
crektpockonuu. [lpunnumner romorpaduu. Nomorpamma [aGopa. ['omorpamma ¢ HaKJIOHHBIM
OMOPHBIM My4YKOM. JleiicTBUTENbHBIE U MHHMBIE H300pakeHus. Paspemaromias criocoOHOCTb
rosiorpamM. [TousiTne 06 00BEMHBIX TOTOTpaMMax JleHHncroka.

3. dudpakuus @paynrodepa.

Kputepuit nogobust nudpakunoHHsix 3anad. BonHoBoil napamerp u uncio Openens. Paznuuune
Mexny naudpakuuenn @Ppenens u nudpakuueit Ppaynrodepa. ['paHUIBl NPUMEHHUMOCTH
reoMerpuueckoit ontuku. udpaxus Opaynrodepa Ha KpyrioM oTBepcTUH U Ha menu. [lone B
(dhoKambHOM TIOCKOCTH JTHH3HI. J{ndpakiimoHHBIN TIpeIes pa3pelieHns TeIeCKOona 1 MUKPOCKOTIA.



4. Iudpaxus OpenHens.

[Mpunmun Troiirenca—®penens. ['panuunsie ycnoust Kupxroda. dudpakinmonnsie 3agaun ¢
oceBoil cummerpueil. Crniupanbs @penenst u 306l PpeHens. 3oHHbIE NIACTUHKU. JIMH3a Kak
mudpakunonnslii mpubdop. Audpaxmus @penens na menu. 3ous! Llycrepa. MaTerpansr @penens.
Cnupans KopHio.

5. NHTepdepentius BoH.

[Tnockue U chepuueckue MOHOXPOMAaTHYECKUE 3JIEKTPOMAarHUTHbHIC BOJIHBI.
KBa3suMOHOXpOMaTHYECKHE BOJHBI -- BOJIHOBBIE IMAaKeThbl. JlJIMHA IPOCTPAHCTBEHHOMN
KOIEPEHTHOCTH M BPEMsl KOTE€PEHTHOCTH KBAa3UMOHOXPOMATHUECKOW BOJIHBI. COOTHOILIEHUE
HeonpeaenéHHocTei "yacrora-Bpems’. Ctatuctudeckas npuposa "o0srgHoro" ceera. Jlasepsr kak
WUCTOYHUKN KOTEPEHTHOTO CBETOBOTO H3iMydeHus. [IpuHImI cymepno3uiuu u uHTepdepeHIus
BoJIH. MHTepdepeHInOHHbIE ONBITHl U cXeMbl. MHTepdepeHuss MOHOXpOMATHUYECKUX BOJIH,
mMpuHa UHTep(EepeHIMOHHbIX Mosoc. MHTepdepeHnnss KBa3MMOHOXPOMAaTUYECKUX BOJIH:
BpPEMEHHAsI KOTEPEHTHOCTh U BUJIHOCTh MHTEP(EPEHIIMOHHBIX MMoJIoc. MakcuMasbHas pa3HOCTh
Xola B  MHTEePPEPEHLUUOHHBIX  OMBITAX C  KBa3UMOHOXPOMATUYECKUMHU  BOJHAMHU.
HuTtepdepeHIMOHHbIE SBICHUS [ BOJIH, HCIYCKAeMbIX NPOTSHKEHHBIMH HUCTOYHHKAMU:
MPOCTPAHCTBEHHAsT KOTEPEHTHOCTh M BHUJIHOCTh HHTEphEepeHUHOHHBbIX Tmojoc. "lHupuna”
("paamnyc'") mpocTpaHCTBEHHONW KOI€pEHTHOCTH.

6. CriekTpanbHble IPUOOPBHI.

Hudpakuuonnas peuierka, uHTeppepomerp Dadpu—Ilepo, mnpuszma. XapaKkTepUCTHKH
CHEKTPAIBHBIX MPUOOPOB: pa3pemaroinas CriocOOHOCTh, 001acTh aucnepcur. JudpakimoHHbIiR
npeziesl pa3pelieHuss CIEKTPaIbHBIX NPHOOPOB. JMpakius pEHTTEHOBCKUX BOJH, YCIOBUE
bpoarra--Bynbda.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

Oo0mas ¢pusnka: TepMOAUHAMHUKA U MOJIEKYJIAPHAsA Pu3uKa

Heab AMCHUNIMHBI:

- TEPMOJMHAMUKA 1 MOJICKYJIsIpHas (pr3HKay ABISETCS NU3yUYSHHE CTYIEHTAMH OCHOBHBIX 3aKOHOB
TEPMOJMHAMUKYU U MOJIEKYISIPHON (PU3UKHU.

3agauu AMCHUIINHBIL:

- 3HAKOMCTBO C 0a30BBIMH OKCIICPUMCHTAJIbHBIMU q)aKTaMI/I B 00J1aCTH TEIUIOBEIX U MOJICKYJIAPHO-
KHHECTHYCCKHUX ﬂBJICHHfI;

- YCBOCHUC OCHOBHBIX KOHH@HHHﬁ, HCIIOJIB3YEMBIX IUISL OIMMCAHUA TCIJIOBBIX W MOJICKYJISAPHO-
KHHCTHYCCKHX HBHeHHﬁ;

- OBJIQJICHHE IIPOCTEUIIMMH MATEMaTUYECKHMMM METOAAMHM, ITO3BOJSIOIIMMM DPEIIATh 3a1a4u
TEPMOJUHAMUKHU U MOJIEKYJISPHON (PU3HKHY;

- peleHHe 3aJad, OXBaThIBAIOIIMX OCHOBHbIC NMPUJIOKECHUS TEPMOIAMHAMUKH M MOJICKYJISPHON
(hU3MKH.

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

- YHCJICHHBIC TIOPAAKHW BCIWYWH, XAPAKTCPHBIC IS Pa3JIMYHBIX TCIIJIOBBIX W MOJICKYJISIPHO-
KHHETHYCCKHUX ﬂBJ'ICHHfI;

- OCHOBHBIE 3aKOHbBI TEPMOAMHAMUKHU U MOJIEKYJISIPHOM (pr3uKw;

- IEpBOE, BTOPOE U TPEThE Ha4ala TEPMOJINHAMUKY;

- YpaBHEHUs COCTOSIHUSA UACAIBHOIO ra3a u raza Ban-nep-Baanbca;

- OCHOBHBIE TEPMOJIMHAMUYECKHUE TOTEHINAIIBI,

- CTATUCTUYECKUU CMBICIT OHTPOIINH,

- pacnpenenenus Makcgeinna u bosbiimana;

- 3aKOH PaBHOMEPHOTO paclpeieIeHusl JHEPTUH 110 CTENEeHIM CBOOOIBI;

- (pusmyeckyro CymHOCTh (Pa3z0BBIX MEPEXOOB IIEPBOTO U BTOPOTO POAa;



- 3aKOHOMEPHOCTH SBJICHUH nepeHoca (muddy3uu, BA3KOCTH, TETUIONPOBOIHOCTH);

- 3aKOHBI OPOYHOBCKOTO JIBHYKEHUSI.

yMeTb:

- abcTparupoBaThbCsl OT HECYIIECTBEHHOTO IPH MOJCIMPOBAHUU pEATbHBIX (PHU3NUECKUX
CUTYalIHii;

- ACJIaTh IPpaBUJIBHBIC BBIBOABI U3 COIMOCTABJICHUA PE3YJIbTAaTOB TCOPHUU U OKCIICPUMCHTA,
- HAaXOJHUTb 6e3pa3MepHLIe napamMeTphbl, OMPCACIIAOIINEC N3YIaCMOC SABJICHUC,
- IPONU3BOAUTE YUCIICHHBIC OLICHKU I10 IMOPAAKY BCIUYHNHBI,

- JCJaTb Ka4YC€CTBCHHBLIC BBIBOJALI IIpHU MNEPCXOAC K MNPCACIbHBIM YCIOBHAM B H3Y4YaCMbIX
npoOsemax;

- 00€ecIIeunTh AOCTOBCPHOCTD MOJIYHYaCMbIX PE3YJIbTATOB,

- BUJACTh B TCXHUYCCKHUX 3aJadax (1)I/ISI/I‘ICCKO€ COACPIKAHUC.

BJIA/IETh:

- METOAAaMH pelIeHus PU3NIECKHX 3314 [0 TEPMOJANHAMHIKE U MOJIEKYJISIPHOH (prsuke;
- HaBBIKAMHU CaAMOCTOSITENIbHON paboThI B Onbimoreke u MHTEpHETE;

- HaBBIKAMU OCBOEHHUs 00JIbIIOr0 00beMa HHPOPMALIUY;

- KyJbTYPOH IOCTAHOBKU U MOJECJIUPOBAHMS PU3NUECKUX 3a]1a4.

Tembl U pa3ensl Kypca:
1. T'a3 Ban nep Banbca.

VYpaBuenue Ban nep Baanbca. M3orepmsl raza Ban nep Baanbca. KpuTuueckue nmapamerpsl.
ITpuBenéHHOE ypaBHEHHE. 3aKOH COOTBETCTBEHHBIX cocTosiHUM. Temneparypa boins. IIpasuiio
Makcsea.

BuyTpenHss sHeprus, TeI0EMKOCTH , | dHTponus raza Ban aep Baanbca. Annabatuueckuii u
MOJIMTPONTUYECKUIN MPOIECChI i Ta3a Ban nep Baanbca. Annabatuueckoe pacuimpenue raza Ban
nep Baanbca B BakyyMm.

Wnrterpanbubiii addext xoyns-Tomcona nans raza Ban npep Baanbca. Kpuas unBepcun
UHTETpaIbHOTO 3 deKTa B NpUBeIEHHBIX NIepeMeHHbIX. [luddepenmanbublil agpdext xoyis-
Tomcona ans rasza Ban gep Baanbca. Kpusas unBepcunm muddepennmanbHoro sddexra B
NPUBEJEHHBIX MEPEMEHHBIX.

2. Ku"etnueckue aBieHus.

[TpoxoxaeHne mydka 4acTHI] Yepe3 ra3 HeMoABM)KHBIX paccenBaTeneil (Moensb TBEPIBIX IapoOB).
Pacnpenenenne mo mpoberam u ero cpoiicTBa. 'azokmHeTnueckoe ceuenue. CpeaHss IIMHA
cBOOOIHOTO IIpobera yacTuIlsl B "cBOEM" ra3e M B CMECH JBYX ra3oB.



Bsizkocte raza. TemmonpoBogHoCTh,  3akoH Dypre. KoaddumnmeHT TenmionpoBoaHOCTH
0JIHOATOMHOTO Ta3a.

B3anmuas nuddysus nByx raszos, 3akoH Puxa. Kospoumument muddysuu. dupdysus kak
mpolecc ciry4daiiHoro Omyxknanus. @opmyna DiHIITEHHA Ui CpEIHETO KBajapara CMEIICHUS
yacTULIbI 32 3a1aHHOe BpeMsl. [lonBukHOCTh. CBSA3b MOABUKHOCTH € KO3 dunmeHToM muddy3uu.
[TonBUKHOCTH OPOYHOBCKOM YaCTHUIIBI.

SBnenus mepeHoca B pa3pekEHHBIX razax. Jddexr Knyacena. Dddy3nonHoe paszaeieHue
ra3oBbIX cMecel. TeueHne pa3peKeHHOTo raza yepes Tpyoy.

3. OcHOBHEBIE 3aKOHBI TEPMOANHAMUKHU.

['azoBble 3aKkOHBI. AOCONIOTHas TeMmIepaTypa. YpPaBHEHHE COCTOSHHUS UACAIBHOIO rasa.
ITocTostnnas bonbivana. [lepsoe Hagao 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 M XapaKTEPUCTHKH UX 3(P(HEKTUBHOCTH.

Temnoémkocts. He3aBUCHMOCTh BHYTpEHHEH 3HEPTUU UACATBHOrO ra3a oT 00béMa. YpaBHEHUE
Maiiepa. Anuabatuueckuii ¥ TOJUTPONMYECKUN TPOIECCHl (UIOCaNbHBIN ra3). YpaBHEHUE
bepnymiu ans anmumabatuyeckoro TedeHHsl uieanbHOro rasza. CKOpOCTh HCTEUEHHUs Traza u3
otBepcTHsi. CKOpOCTh 3ByKa B raszax.

Bropoe navano tepmonunamuku. IlepBas Teopema Kapno. PaBenctBo Kiaysuyca. DHTpornus.
OHTponusi uaeanbHOro Traza. OO0benMHEHHOE ypaBHEHHWE TMIEPBOIO W BTOPOro Hayval
tepmonuHamuki. HepaBenctBo  Kimaysmyca. Bospacranme oHTponmmm — aanabaTudecKu
M30JIMPOBAaHHON CHCTEMBI. AnabaTuieckoe pacliipeHne UaealbHOTo ra3a B BakyyM. Ilapamgoke
['n606ca. HeBO3MOXXHOCTh CYIIIECTBOBAHMSI BEUHOTO JBUTATENsl BTOPOro poja. Bropas teopema
Kapno. Bepxnss rpannna KII/[ mpon3BosabHOrO nuKia.

TepMoaMHaMHUYECKHE TOTEHIUANBI. DHTAIBIUS, CBOOOTHAS JHEPrus, MOTEHIHAN (SHEPTHUs)
['u66ca. CoorHomienuss MaxkcBemna.  CrencTBUs COOTHOIIEHHMN MakcBena: 3aBHCHUMOCTh
BHYTPEHHEN DHEPrUU U TEIIOEMKOCTH TOMOTEHHOW CHUCTEMBI OT 00BEMa, Pa3HOCTh
M30TEpPMUYECKOE U aguabaTudeckoe ckaTue >KuAKocTed. TepmoaumHamuka aedopMaluu
CTEpKHEM.

Tperbe HayaIO0 TEPMOJUHAMUKHU U €TO CIEJCTBUSA: OOpalieHuEe B HYJb MPU  TEIJIOEMKOCTEH,
Koo duimenTa TEIUIOBOTO PACHIUPEHUS H  TEPMHUYECKOTO KOIPPUIIMEHTA JaBJICHUS;
HEJIOCTHXKHUMOCTh a0CONIFOTHOTO HYJISI.

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 pacnpenencHus. Teopus termnoémkocTeit. dmykryaruu.

Pacnpenenenne MaxkcBemna (pacmpeneneHue MoOJeKyd Mo (u3nyeckn OECKOHEYHO MallbIM
o0béMaM mpocTpaHcTBa ckopocteit). CpeaHeKkBaIpaTuiHas CKOpOCTh. Pacpenenenrne MoIeKy
110 KOMITOHEHTaM 1 a0COIIOTHBIM 3HaYeHUSAM cKopocTH. Hanbosee BeposiTHast CKOPOCTh, CPEIHHNA
MOJ1yJIb CKOPOCTH.

Ywuciio CTOJIKHOBEHUH MOJICKYJ C €UHUIICH TIJIOMIAId CTEHKH 3a eauHUIly BpemMeHu. CpemaHss
SHEPTHs MOJIEKYJI, BBUICTAIOIINX B BAKyYM 4epe3 Majoe OTBEPCTHE.

PaBHOBecme ra3a BO BHEIIHEM IOTEHIMaNbHOM 1ojie. Pacmpenenenne bonpumana.
bapomerpudeckoe pacnpeneneHue.

Pacnipenenenne ['mG6ca. OKBUBAJICHTHOCTh CTaTUCTHYECKOW M  TEPMOJIUHAMUYECKOM
temriepatyp. Craructuueckuii cmbicin dSHTpornuu CTaTHCTHYecKas cymMMa W €€ CBS3b C
TEPMOJIMHAMUYECCKUMH TTOTCHITHATIAMH.

DneMeHTbl KBaHTOBOW Teopuu TerioéMkocTell. CTaTucTudyeckas cymMma, BHYTPEHHSSI SHEPTUS U
TEIUIOEMKOCTh ~ JIBYXaTOMHOTO  HJ€aJbHOTO ra3za. XapaKTepUCTUYECKHE TEMIIEpaTypBhl.
Knaccuueckuii 3akOH pPaBHOMEPHOTO pACIpPEEICHUsT HSHEPTUM IO CTENEHSM CBOOOJBI.
TemnoémkocTs kpuctamion (3akoH /rononra—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. ®a3oBbIe 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 JKUAKOCTb-mlap. Kpurnueckas touka. IIpaBuno psryara.
3aBUCHMOCTb JIaBJICHMS HACBIIEHHOTO Iapa OT TeMIepaTypbl. TelI0o€MKOCTh HACBHIILIEHHOTO
napa. 3aBUCHUMOCTb TEIJIOTHI (Da30BOro mepexoaa OoT Temreparypsl (o0liee ypaBHEHHE U €ro
pelIeHHe A1l CUCTEMBI )KUJIKOCTh-TIap BAAIH OT KpUTHUUYECKON TOUKH).

VYcroitunBocTh (ha3. MeTactabunbHble cocTOsHUS. JlnarpaMma cOCTOSTHUIM CUCTEMBI NEA—BOa—
nap. TpoitHas Touka.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHUA M OMOMUMETHYECKH I TU3alH
MaTepHaJIOB H CUCTEM

Oo0mas ¢pusuka: 3JIeKTPUIECTBO U MATHETU3M

Heab AMCHUNIMHBI:

- OCBOCHHC CTyACHTaMH OCHOB KJIaCCHUYECKOM QJICKTPOAUMHAMHUKU U 3HAKOMCTBO CTYICHTOB C
9JICMCHTAMH1 OIITUKH U TCOPHUH I10JIA.

3agauu AMCHUIINHBIL:

- 3HAaKOMCTBO C 0a30BBIMH 3KCICPUMEHTAIBHBIMU (DaKTaMH B OOJACTH DJICKTPUYECTBA H
Mar"HeTusMa;

- YCBOCHHC ypaBHeHHﬁ Makcaennaa B BAKYYMC U B MATCPUAJIBHBIX CpCaxX, OIMNCHIBAOINUX BCC
QJICKTPOANMHAMUYCCKUC ABJICHH,

- OBJIAICHUC MAaTECMATUICCKNUMU MCTOAaMU, TTO3BOJIAIOINUMHU PCHIATE YPaBHCHHUA MaKCBeJIJIa;
- peleHue 3aa4, 0XBAThIBAIOLINX OCHOBHBIC IPUIIOKEHHSI SIEKTPOJUHAMUKH.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE (MOAYJIIO)

B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI

3HATh:

- YACJICHHBIC NOPAAKH BCIIMYNH, XapPaAKTCPUIYIOIUC SJICKTPUICCKUC U MArHUTHBIC SABJICHUSA
- OCHOBHBIE 3aKOHBI JJICKTPOJUHAMUKH B BaKyyMe U BellecTBe (ypaBHeHHsI MakcBesa),

- 3aKOHBI DJIEKTPOCTATUKN U MAarHUTOCTATUKU;

- SIBJICHUE DJICKTPOMarHUTHOM WHIYKLIHH;

- BBIPAKEHUE 3aKOHA COXPAHEHUSI YHEPTUHU I NIEKTPOMArHUTHOTO I10JIS;

- KBa3UCTallMOHAPHBIE DJIEKTPOMATrHUTHBIE SIBJICHMS,

- BJIEMEHTapHYIO TEOPUIO BOJIHOBOJIOB M OOBEMHBIX PE30OHATOPOB;

- OCHOBHBIC IIOHATHA O IINIa3MC€.

yMeTh:



- abcTparupoBaThbCsi OT HECYIIECTBEHHOTO TMPH MOACIHUPOBAHWU PEAThHBIX (DU3UIECKUX
CUTYaLHi1;

- ACJIaTh NPaBUJIbHBIC BBIBOABI U3 COIMMOCTABJICHUA PC3YJIbTATOB TCOPHUU U DKCIICPUMCHTA,
- HAaXOJAUTb 6e3pa3MepHLIe napaMeTphl, OMPEACIIAOIINE N3YIaEMOC SABJICHUC,
- IPOU3BOAUTDH YUCIICHHBIC OLICHKU 110 MOPAAKY BCINYNHBI;

- JIeNlaTh KA4yeCTBEHHBIC BBIBOJBI IMPH TEPEXo/e K MPEISIIbHBIM YCIOBHSIM B H3Y4aeMBbIX
npoOsemax;

- 00€ecIIeunTh AOCTOBCPHOCTD IMOJIYYa€CMBIX PE3YJIbTAaTOB;

- BUJICTh B TEXHUYECKUX 3aJ1a4ax (PU3HUECKOE COACPKAHHE.

BJIAJ1ETh:

- METOAAaMH pelleHus GU3NYECKUX 3a]ad IO AJIEKTPOAUHAMUKE;

- HaBBIKAMHU CAMOCTOSITENIbHON paboThl B 1aboparopuu, oubdanoreke u MutepHere;
- HaBBIKAMH OCBOCHHUS 00JIBIIOr0 00BheMa HHPOPMALINY;

- Ky.]'H:TypOﬁ IIOCTAHOBKH U MOICIHUPOBAHHUA (1)H3HLICCKI/IX 3ajJa4.

TeMbl U pa3jeiibl Kypca:
1. MarnuTocTaTHka.

3akoH AMnepa B38,PIMOI[CI>1CTBI/I$I TOKOB. MarauTHoOE I10JIe¢ MOCTOSHHBIX TOKOB B BAaKYyMC KakK
BekTOpHOE moJie. Muaykiust \ MmarautHOTrO mojsi. 3akoH bruo-CaBapa-Jlamiaca. Cuiisl Amniepa u
Jlopennia. MarnautHoe nosie npsimoro mnposoaa.. Exunuiier CI'CO u CI'CM. OmbsiT Bebepa-
Konbpayma u snexTpoauHamMuueckas IOCTOSHHAas cC.. MarHuTHoe Iojie BUTKAa C TOKOM.
MarunuTtHoe mosie cojaeHouaa. Teopema O HUPKYJISIUUMM MArHUTHOIO MOJS B MHTErPaIbHON U
mudepeHManbHOM popmax. MarHUTHOE MMOJIe MPOBOJHUKOB C TOKaMHU: TOJICTOTO IpPOBOJA,
KOAaKCHAJIBHOTO KabeJis, COJIEHONIa, TOPOUIa, IBIKYIIEHUCS 3apssKeHHON TUIOCKOCTH. MarHuTHoe
[I0JIe CUCTEMbI TOKOB Ha OOJIBIIOM YAAJI€HUU OT 3TOM cUCTeMbl. MarHUTHBIA AUNOIb. MOMEHT
CHWJI, IEMCTBYIOIMX HA IUIIOJIb, U SHEPTUSI MAarHUTHOTO JMIIONS B MArHUTHOM I0Ji€. MarHuTHbIe
MOMEHTBI aTOMOB M MOJIeKyJ. KauecTBeHHBIE IpPEACTaBICHUS O MEXaHW3ME HaMarHWYMBaHUS
napaMarHeTHKOB U JIMaMarHeTUKOB. BekTop HamMarHMueHHOCTH BelecTBa. CBOOOAHbBIE TOKU U
TOKM HaMarHM4YMBaHUs. MarHuTHas BOCIPUUMYHMBOCTb U MarHUTHAs IPOHUIIAEMOCTb BEILECTBA.
HanpspkeHHOCT MarHMTHOTO MoJid. XapakTep HW3MEHEHHs HaNpsHKEHHOCTH WM MHAYKLIHU
MarHMTHOTO T0JIS1 Ha TPAHULIE Pa3/eiia IByX MarHETUKOB.

2. IlepeMeHHBIE TOKHU.

KonebarenbHblil koHTYp. CBOOOAHBIE 3aTyXaloIIue KoJeOaHus 3IEKTPUYECKOr0 TOKa B KOHTYpeE.
Koadduuuent 3atyxanus, JorapupMUUECKUil JEKPEMEHT 3aTyXaHHUsl U JOOPOTHOCTh KOHTYpa.
OHeprusi, COCPeJOTOUEHHAs B KoJeOaTeIbHOM KOHTYpe. DHepreTH4ecKuil CMbICT JOOPOTHOCTH.
Brinyx/ieHHbIE KOJIeOaHUS JEKTPUUECKOT0 TOKA MO JeHCTBUEM BHEUIHETO CHHYCOUIAIBLHOTO
HanpsDKeHUs. AMIUTUTYAHas W (a3oBas XapaKTepUCTUKM TOKa M HampsbkeHui. Pesonasc.
[Tporiecc ycTaHOBIEHMS CTAllMOHAPHBIX KOJIOAHUH. YCIOBHE KBAa3MCTAI[MOHAPHOCTH TOKA.



["apmonmnueckue (cuHycouanbHele) TOKU. IIpeacraBienne konebaHui 3JIEKTPUYECKOTO TOKA U
HaNpsDKEHUH uYepe3 KOMIUIEKCHBIE BeNWYHMHBL. BekTtopHble auarpammsbl.  KomriekcHoe
COIIPOTHBIICHUE (MMIIENAHC) AJIEMEHTa Lenu nepeMeHHoro Toka. IlpaBunma Kupxroda mms
NEpEeMEHHBIX TOKOB. PaboTa M MOIIHOCTh MEPEMEHHOT0 TOKa. J[eficTByroIMe 3HaUeHUsI TOKAa U
HanpsDKCHUs. BBIHYKIEHHBIE JJIEKTpHUECKUE KosiebaHus B KOHType. CBsi3p LIMPUHBI
PE30HAHCHOTO NHKA C JOOPOTHOCTHIO KOHTypa. Pe3oHaHC HampsyKeHWH W PE30HAHC TOKOB.
Pe3onancusbiii Tpanchopmatop Tecna. MnTterpupyromue u nuddepeHIupyonme aHaaIoroBbie
cxemsl. [Tapamerpudeckoe Bo30yxkaeHue koiebanus. [lonsarue o6 aBTokonebanusx. ['enepaTop
Ban-pnep-Ilonsa. ObpaTtHas cBsi3b. PacnpocTpaHeHne epeMEHHOro ToKa MO JUIMHHOMY IIPOBOJY
(xabem0). YpaBHEHHMS, CBS3BIBAIOIIME TOK M HANpsDKEHHE Ha MaJIOM YdYacTKe Kabems
(TenerpadHble ypaBHEHHs). EMKOCTb, MHIYKTMBHOCTb, CONPOTHBIEHHE M yTEUKA HA EIUHMILY
JUIMHBl KabOess. YcIoBHE paclpoCTpPaHEHHUsl CUTHala 1o kalemo 0Oe3 3aryxaHus. YciaoBUe
pacrpoCTpaHEHUs CUTHaja ¢ 3aTyxaHueM, HO 0e3 uckaxeHus. CKOpOCTb pacHpoCTpaHEHHUs
cUrHasa mno kabemto. BoinHoBoe conpoTuBiieHue kabes.

3. IlocTOSAHHBIE TOKH.

[TocTostHubIM TOK. CHiia U IJIOTHOCTH TOKA. Y paBHEHHE HEMIPEPHIBHOCTH AJIEKTPUUECKOTO 3apsiia.
3akon Oma B uHTerpanbHoi U auddepenunanshoii Gpopmax. DnexTpoaBrmkymmas cuna. [Ipasuna
Kupxroga. Pabota u MOIHOCTh MOCTOSITHHOTO ToKa. 3akoH Jlxoyns-Jlenna. OObEMHBIE TOKH.
[TpoBoguMOCTh TM0J1a, 3aKOH JIeHrMIopa.

4. DIeKTpOAMHAMUKA.

JIBuKkeHMe 3apsyKEHHBIX YaCTHUI B AJIEKTPUYECKUX U MarHUTHBIX nojsix. [IpeoOpasoBanust nosei
IpU Iepexofax M3 OJHUX HMHEPUUAIbHBIX CHUCTEM OTCYETa B JIpyrue. DJIEKTPOMAarHUTHAas
MHAYKLIHS B JIBKYIIUXCS U HEMOJBMKHBIX IIPOBOJHUKAX. DIEKTPOABIIKYILAs CUla UHIYKIUU
(3akon ®apages). [Ipasmio Jlenna. Buxpesoe snekrpuueckoe mose. HempepbIBHOCTh CHIOBBIX
JuHUK MarHuTHOro nois. [lepsas nmapa ypaBHenun Makcsemia. Tok cmenienus. Bropas mapa
ypaBHeHuii Makcsemia. Ilonnas cucrema ypaBHeHud Makcsemia B Bakyyme. BosiHOBOe
ypaBHEHHE. JEKTPOMAarHUTHbIE BOJHBI B CBOOOJHOM MPOCTPAHCTBE, CKOPOCTh UX
pacnpocTpaHeHHMs.  OJEKTPOMarHuTHas INpUpoja CBeTa. YpaBHEHHMd MakcBemia u
JIEKTPOMAarHuTHas MHIYKOUS. B3anMHas MHAYKTHBHOCTH KOHTYpPOB; TEOpEMa B3aUMHOCTH.
Koadduument camMoMHAYKIMM KOHTYpa. MHIYKTHBHOCTH MAJMHHOTO COJICHOMAA. OHEprus,
COCpENOTOUEHHAs! B UHAYKTUBHOCTHU. [110THOCTE dHEprUuM MarHuTHOrO nouisd. "OHeprernyeckue”
ornpeneneHuss K03()GUIMEHTOB B3aUMHOM HMHIYKTHBHOCTH M KO3((UIMEHTa CaMOMHIYKIIMH.
OHepreTu4ecKuil METO BBIYMCIIEHUS CUJI B MArHUTHOM 1oJie. [TogbEéMHast cuita 2JeKTpOMarHura.

5. DIeKTpOMarHuTHBIE BOJHBI B Cpe/iax.

JusnexTpuueckue cpebl: MHIYKIUS SJIEKTPUUYECKOTO MO U AUDIIEKTpUUYECKasi IPOHUIIAEMOCTh
cpenbl. MarHuTHbIE cpefbl: HANPsHKEHHOCTh MArHUTHOTO MMOJISI U MarHUTHas MPOHUILIAEMOCTh
cpensl. [IMOTHOCTH TOKa cMelIeHUs (TOKa CBSI3aHHBIX 3aps0B) B cpefe. Y paBHeHHUs MakcBenia
U MaTepHuallbHble ypaBHEHUs (YpaBHEHHS CBsI3M) B M30TpomHOU cpene. [110THOCTH »Hepruu u
MUIOTHOCTh OTOKA dHEepruu (BeKTop [[0MHTHHTA) AIEKTPOMArHUTHOTO TOJIS B U30TPOITHOU Cpefie
(B wacTHOCTHU - B BakyyMme). [loHsiTHE 00 MMIyIBCE M MOMEHTE UMIYJbCa (YIIIOBOM MOMEHTE)
ANEKTPOMAarHuTHOro mojs. [lmockas nMHENHO MNOJSIPU30BAHHAS AIEKTPOMATHUTHAS BOJIHA B
OJTHOPOJHOM JTUAJIEKTPUYECKON cpefie (B YaCTHOCTH - B BakyyMme). YacToTa BOJHBI, BOJTHOBOU
BekTop. @a3oBas ckopocTh BoJHEL. KoadduiueHT npenomiienus cpessl. [lonepedHocTs MiIocKoi
BOJIHBI. Bektop IloliHTHHTa U1 muiockoil BosiHbL. JlaBneHue manydenus. [IpoBondinne cpessl.
DKpaHUpPOBKa, nedaeBckuil paauyc. [lnasmennas gacrora. [1mockas a5mekTpoMarHuTHas BOJIHA B



npoBomsmend cpene. CkuH-3¢dexT. PacrnpocTpaneHune 3JIEeKTPOMarHUTHBIX BOJIH B 'rasze"
ocimuiATopoB. Jlucnepcus W 3aryxaHue BoJH. HopmanbHas M aHOManbHas JAMCHEPCHUH.
BouiHOBOI makeT KOHEYHOU NPpOTsKEHHOCTH. [ pynnoBas ckopocts. @opmyna Panes. ucnepeust
DJIGKTPOMArHUTHBIX BOJH B CpelJax CO CBOOOMHBIMU 3apsigamu  (METaJUIbl, IUIa3Ma).
JusnexTpuueckasi IPOHUIIAEMOCTD I1JIa3MBbl.

6. DJIEeKTpOoCTaTHKA.

DnekTpuueckue 3apsaabl. 3akoH Kynona. HanpsixkeHHOCTb anekTprudeckoro nojs. Eqununst CU u
I'C um3mepenus snekTpuyeckux BenuuyuH. [IpuHnun cyneprnio3unuulloTok BEKTOPHOro MOJS.
Teopema ["aycca 11t 2JIeKTpUYECKOTO NOJISL B BaKyyMe. DJIEKTPUUECKOE I10JIE€ 3aPSKEHHBIX TEll:
chepsl, mapa, HUTH, OWIMHAPA, TUIOCKOCTH, CJIOS. JIMHEHHBI WHTETpall W IUPKYIISAIUSL
BEKTOpHOrO 1oJisl. [loTeHIanbHble U BUXPEBbIE BEKTOPHbIE MO [loTeHIMan 31eKTpruuecKoro
noJisi. CBsA3b HANPSHKEHHOCTH IOJIA C TPAAMEHTOM IOTeHUMana. 1IpoBOIHUKM B MOCTOSHHOM
JIEKTpUYECKOM Tosie. ['paHuUYHBIE YCIOBHS Ul AJIEKTPUYECKOTO 110N Ha 3apsyKEeHHOMU
MOBEPXHOCTU IPOBOAHMKA OJEKTpUYECKUN Aunoib. lloTeHnuman u HanpspKEHHOCTb IOJIS
aneKTpudeckoro aumnoss. YpasHenue [lyaccona juist moTeHIMana NoCTOSIHHOTO 3JIEKTPUYECKOTO
nons. OOmas 3amada d3JIEKTPOCTATHKH. MeTon H300pakeHnd. DIEKTpUYecKHe EMKOCTH.
Konzgencaropbl. DHeprusi B3aMMOAECHCTBHS 3apsiioB. DHEPrus 3JIEKTPUYECKOTO IO U ee
Jokanu3auus B npoctpaHcTBe. Cuila, AEWCTBYIOLIAs Ha 3JEMEHT IOBEPXHOCTH IPOBOJHUKA
(1aBlIeHHE AIIEKTPUUYECKOrO TOJs). DHEPrusl TUMOJS B DJIEKTPUYECKOM I0JIE M MOMEHT CHIL,
JEHUCTBYIOIIMX HA JUIOJb. JJEKTPUYECKas NOJAPU3YEMOCTh aTOMOB M MOJeKyld. Bekrtop
noJisipu3anuu BemecTBa (AudnekTpuka). CBoOOIHbIE U CBS3aHHBIC 3apsabl. JuWanekTpuyeckas
BOCIIPUMMYHMBOCTh U JIUAIEKTPUUYECKAsl MPOHULAEMOCTh BelleCTBA. MHAYKIUSA 3JEKTPUUYECKOTO
1oJIst. DHEPrus JIEKTPUUYECKOT0 NOJIA B IUAJIEKTPUUECKOM cpelie.

7. DIeMeHTHI OIITUKH.

beryime u cTosune 31€KTPOMarHUTHbBIE BOJIHBI. DJIEKTPOMATrHUTHBIE BOJHBI B MPSIMOYTOJIbHBIX
BoMHOBOAax. Kpurtmueckas wyacrora BojHOBojga. OOwBEMHBIN  pe3oHartop. Crosune
AJIEKTPOMAarHUTHbIE BOJHBI (MOJBI 3JIEKTpOMarHuTHoro wusnyudeHusi). TE- u TM-BoiHBIL
OtpakeHue u npenomieHue 31eKTpoMarHUTHbIX TE- m TM-BoiH Ha rpaHuie pasjena cpen.
3akoH CHemnmnyca. @opmyisl @penens 1t K03)GUIHMEHTOB OTpaskeHUs U IPOXOXKACHUA. YTOI
bprocrepa. IlonHoe BHyTpeHHee oOTpaxeHue. TyHHENbHBIH 3(QQeKT. Mmoaspu3auMu IIOCKON
BOJIHBI. 3aTyxaHue BOJIHBI B cpene. [lonsaponasl. 3akoH Maitoca. DIeKTpOMarHuTHBIE BOJIHBI B
aHU30TPONHBIX  cpenax. OJOHOOCHBIE  KpUCTAUIBL.  J[BOMHOE  JIydenpesnomyeHHEe U
NOJIIPU3ALMOHHBIE NPU3MBL. [IIacTHHKM B 4eTBEpTh BOJHBI M B IOJIOBUHY BOJHBL. [loBOpOT
TJIOCKOCTH MOJISIpU3aliuy B MarHuTHoOM nosie (3 ekt Papanes).



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

O0bEKTHO-OPMEHTHPOBAHHOE IPOTPAMMMPOBAHME

Heab AMCHUNIMHBI:

- U3y4eHHEe OOUIMX MPHHLMIOB MPOTPAMMHUPOBAHMS CIIOKHBIX CHCTEM, METOJIOB BbIOOpa THUMA
IIPOTPAaMMHOM MOJENM CHUCTEMBI, IIOJIy4EHUE HABBIKOB IIPOTPAMMHUPOBAHHUs IIPU CO3J1aHUU
CJIOKHBIX I€TEPOrE€HHBIX MPOTPAMMHBIX KOMIUIEKCOB.

3agauu AMCHUIINHBIL:
- U3y4YEHHUE OCHOBHBIX NMPUHIIMIIOB OPTaHU3AIMH CIIOKHBIX TPOTPAMMHBIX CUCTEM;

- OCBOCHHUC paCHPOCTpaHéHHHX MMpUEMOB U MCTOAOB IIPpOIrpaMMHPOBAHUA, 4 TAKIKC MCTOAOB UX
COYCTaHUA U PCIICHUS BOSHUKAIOIIUX ITPHU 5TOM npo6neM;

- W3YYECHHE TEXHOJIOTMH CO3JaHUs IpOrpaMM Ha pPa3HbIX S3bIKAX IPOrPaMMHUPOBAHUA C
MCIIOJIb30BaHUEM Pa3HbIX MPEACTABICHUIN NPEAMETHBIX 00J1acTel;

- INOJIYYCHUC HABBIKOB PCHICHUS HAYYHBIX U MPAKTHUYCCKUX 3a/la4 € HCIIOJIb30BaHHUEM MCTOLOB
HMIICPATUBHOIO, CI)YHKI_II/IOHEU'ILHOFO, O6’LCKTHO'OpI/IeHTI/IPOBaHHOFO nporpaMMHupOBaHu.

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

- OCHOBHBIC ITPUHIMIILI OPraHU3aluu CJIOKHBIX ITPOrpaMMHBIX CUCTEM.

yMeThb:
- IPUMEHSTh IPUEMBI U METO/IbI IPOIPAMMUPOBAHNS B CBOEH ITPAKTUYECKOM JEATENBHOCTH;
- CO3/1aBaTh CJIOKHBIE IPOTPAMMHBIE CUCTEMBI,

- 000CHOBAHHO BBHIOMPATh HAaMOOJIEEe TOIXOISIINE THITBI MOJIeTIEH pa3pabaThIBa€MbIX CHCTEM.

BJAACTh:

- METOJIOJIOTMEN M HaBBIKAMHU DPEIICHMS HAyYHBIX M MPAKTUYECKHUX 33134 C HCIIOIb30BAHMEM
IIPOrpaMMHUPOBAHUS.



Tembl U pa3aennbl Kypca:
1. Beenenue B OOIL.
Ienn u 3amaun kypca. O0mMe XapakKTePUCTHKH SI3bIKA TPOTPAMMHUPOBAHUSI.

2. OcHOBHEIC IIPUHIUIIBEI IIPpOrpaMMHUPOBAaHUA BBICOKOIIPOM3BOJAUTEIIBHBIX BBIYHUCIUTCIIBHBIX
CHCTEM.

Ucropus co3panus C++. Ob6mue cBenenus o C-mogmuoxkecte C++. 3 Kmacchl U 0OBEKTHI.
VYnopasnenue pecypcamMu B oObekTax. VCKimrouuTenbHble CUTyauud. JlMHaMuU4yecKuit
nonmumopdusm.  HacnenoBanue. Jlucmeryepusanuisi  BBI30BOB, BHPTyajdbHbIC (DYHKIIHH.
Cratnueckuii nonmumopdusm. Ilabnonsl. Konteitneps! cranmaptHoil Oubmmoreku. OOmme
MOJIXOJIBI K YIIPABJIICHHUIO pecypcamMu. YMHbIE yka3zatenu (Ha npumepe C++). Coopka mycopa (Ha
npumepe Java). [lepeqada cooctBenHocTH (Ha mpumepe Rust).

3. OcHOBHBIE MPUHIUIIEI 00BEKTHO-OPUEHTUPOBAHHOTO TPOrPAMMHUPOBAHUS.

Hctopusi co3nanus OOBEKTHO-OPHEHTHPOBAHHOTO MpOrpaMMHUpOBaHus U si3bika Smalltalk.
Knaccel. [lepemennsie. CooOuienus. MeTtakiaaccsl. Ynpasisioniie KOHCTpYKIuu. KoHTeitHepsl.

4. O0mmue moAaXosl K MPOrpaMMHUPOBAHUIO CIIOKHBIX CHCTEM.

LISP: 6a30Bblif CHHTaKCHC U CEMaHTHKA. AOCTpPAKTHOE CHHTaKCHYECKoe JiepeBo. [ OMOreHHOCTh
nporpaMMm U JaHHbIX. CBsA3biBaHUE MNepeMeHHbIX. DyHkiuu Bbicmmx nopsakoB. PROLOG:
0a30BbI cuHTakcuc W cemaHTuka. Ob6nacts mpumenenus. FORTH: 6a3oBblif CHHTakcHUC U
cemanTuka. O0JacTh MPUMEHEHHUS.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

Onepaunonnsie cucrtembl UNIX

Heab AMCHUNIMHBI:

- monydyeHue O0a30BBIX 3HAHMH 00 OpraHu3alM ONEPAlMOHHBIX CHCTEM, pa3JIelIeHUuU
00s3aHHOCTEN MEXJy allapaTHbIM OOECHEYEHHEM U SAPOM OINEPALUOHHOW CUCTEMBI.
PaccMoTpenue KOHIENIMI COBPEMEHHBIX OINEPALlMOHHBIX CUCTEM IPOM3BOJAUTCS Ha IpHUMEpe
orepannoHHoi cuctemMbl Unix. PaccmaTtpuBaioTcsi monb3oBaTenbckuii uHTEpdeiic  Unix,
nporpamMupoBanne Ha s3pike  Unix  Shell, wucmonp3oBaHme CHCTEMHBIX BBI30BOB IS
B3aMMOJIEHCTBUS C ApOM B IIporpammax Ha sizbike CH.

3agauyd AUCHUILINHBI:

- HU3Yy4YCHHUC OCHOBHBIX KOHIICHLII/Iﬁ U TPUHOUIIOB IMPOCKTUPOBAHUA OINCPALMOHHBIX CHUCTCEM.
PaCCMOTpCHI/IC BSaHMOHeﬁCTBHH Aapa OHGpaHHOHHOﬁ CUCTCMBI C allllapaTHBIM obecrnieueHuEM
COBPCMCHHLBIX KOMIIBIOTCPOB,

- paccMOTpEHHE pealu3allid OCHOBHBIX KoHIenuuii coBpeMeHHbIXx OC Ha mpumepe Unix
(TOHATHUS TpOIlECC, TUTAHUPOBIIKK MPOIIeccoB dailn u ap.);

- 3HAKOMCTBO ¢ KoMaHJHOW 00onoukoil Unix Shell Ha ypoBHE moibp30BaTeNs U IpOrpaMMUCTA.
Boinonnenue nadoparopHbix padot no Hanucanuto Shell-ckpunTos. Beinonnenne nabopaTopHbIX
paboT Ha IPYruX CKPUNTOBBIX sI3bIKaX, B TOM uncie, sed u AWK;

- H3YYCHUC OCHOBHBIX CHCTCMHBIX BBI3OBOB Unix. HpOFp&MMHpOBaHHe Ha sa3pike CH C
HUCIIOJBb30BaHHUEM CUCTEMHBIX BBI3OBOB.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUYeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- ocHOBHbIE KOMITOHEHThI OC 00111er0 Ha3HAYEeHUS, HEOOXOAUMBbIe 115 €€ PYHKIIMOHUPOBAHUS;

- OCHOBHBIE KOMAaH/bI, HeoOXonumble aisi yBepeHHOH pabotrbl B Unix Shell Ha ypoBHe
M0JIb30BATENS;

- YIOpaBISIOLIME OIepaTopsl M ympasisgwoomue KoHCTpykiuu Unix Shell, HeoOxonumeie s
HanucaHus shell-ckpunTos.

yMeTh:



- pabotath B komaHaHou oOosouke Unix Shell, mucate ckpuntel mist Unix Shell, mucats
nporpaMmsl Ha si3bike CH ¢ HCTI0JIb30BaHHEeM CUCTeMHBIX BbI30BOB 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

OcnoBubie ocobennoctn OC UNIX. Uctopust UNIX. Bepcun UNIX. MHoro3amgadnocTs. Pexxum
paszaeneHus: BpeMeHu. BupryansHas nmamsate. MHuoronosb3oareibekas OC. UID u GID. Ilpasa
noctyna kK (aitmam. Ilpomeccel. Brmonnsembie daiinbl. ATpuOyThl mporeccoB. Daitibl
/etc/passwd, /etc/group u /etc/master.passwd. Login Shell. [fomamusis aupexkropus.

ABTopu3anusi mnonb3oBareneii. Bunbl Ttepmunanos. Ilporpamma putty. Man. Ymnpasienue
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. DKpaHUPOBAaHUE
CHUMBOJIOB. 3ammyck BHemHIX koMaua shell-om. [purnamenue. Marepakrusueiii shell. PS1 u PS2.
[Tepemennnie okpyxenus. Shell scripts. ®Daiin .profile. 3amaua “hello”.

[lpaBa nocryma k aiimam u aupekropusim. Komanaer 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
GbuUrypHbIX M KpYribiX ckoOok. Utenue ¢aitnoB ¢ momousio 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.
WNms nepemeHHONl B (UIYpHBIX CKOOKax. 3ajaHMe 3HAYCHMs IMEPEMEHHOH MO0 YyMOIYaHMIO.
PenaktupoBanne 3HaueHMs nepeMeHHOU. JlocTymn K aprymeHTam KOMaHJIHO# cTpoku. Komanna
shift. Cnenmanbhble nepemenHsle. OTiaaka nporpamm Ha shell.3anaya whichx.

Crpyktypa ¢aitnoBoit cuctemsl. Inodes. XKectkue u Msrkue cchliku. THIbI (haitioBbIX 00BEKTOB.
OrnaBnenus . ¥ .. . KopueBas ¢aiinosas cucrema. MontupoBanue QaityioBsix cucteM. @oHOBbIE
npouecchl. YnpasieHue pOHOBBIMHU ITpolieccaMu. 3aaaya catslow.

CumBosibHBIE M Os10uHBIE yeTpoiicTBa. Ornasnenue /dev. Co3ganue aitios ycrpoiict. Paznenst
u cnaiicel. [loaroroBka sxectkux auckos g ucnonb3oBanud B OC UNIX. KammupoBanue 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. ®unbtpsl. [Ipumepsr nporpamm-dunbtpoB. Bpemennsie ¢aiinsl. 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. PerynspHele BbIpakeHUs. JIMaleKThl PEryspHBIX BbIpaxeHHH. [Iporpammbel 00pabOTKH
TekcToB: ed, sed, grep, cut. 3aiaua frame.

Opranmszanus BeruucieHuii B shell. Komanga exec. Komannga env. Mcnonb3oBanue exec s
nepeHanpasieHus BBoja/BeiBoga Komanma expr. Xom Tabmumpl. Co3manue xam tTabmauir 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 nons3oBareneii B OC Unix. @aiiiasl utmp u wtmp. Komass
who, w, finger, last, ac. 3amaua ucounter.

Awk. Cenektopsl 1 ieiicTBUA. Yrpasistone koucTpykuud. [Tons. CrienuanbHble IepeMeHHbIE.
Berpoennbie pynkuun. Mugexcel mMaccuBoB B awk. Cenektopsl BEGIN u END. 3apaua
«YaCTOTHBIN CIIOBApPh».

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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

OcHOBBI OHOTEXHOJIOTHHU

Heab AMCHUNIMHBI:

- OCBOCHHE CTYACHTAaMH (PyHIaMEHTAJIbHBIX OCHOB COBPEMEHHON OMOTEXHOJIOTHUH, OCHOBAaHHOM
Ha METOJIOJIOTHSIX TEHETUYECKONH 1 MeTabOIMUECKON NHKEHEPUU MUKPOOPraHU3MOB, PACTEHUH,
JKUBOTHBIX U PACTUTENBbHBIX KIIETOK;

- 03HAKOMJICHHE C OCHOBHBIMH JIOCTHXKCHUSMH OMO3KOHOMHMKH, BKIIIOYasi MPOU3BOJICTBO W3
BO300HOBIISIEMOTO CHIPbsSi OMOTOILIMBA, XUMHUKATOB, OMOIUIACTHKOB, TEPANICBTUYCCKUX OCJIKOB,
reHomoudumpoBanabix pacrenuit (MO);

- O3HAKOMJICHUC C HOBBIMU TCHACHIUAMHA B Pa3BUTUU 6I/IOTGXHOJIOFI/II/I, TaKUMHU KakK MI/IKpO6HI)Ie
TOIIJIMBHBIC 3JICMCHTHI, OMOCHHTE3 Ha OCHOBE CUHTE3 rasa, 3JICKTp06I/IOCI/IHT€3.

3agauu AMCHUIINHBIL:

- popmupoBaHue 0a30BBIX 3HAHWH B 00JACTH OMOTEXHOJIOTUH — JAUCIUILTUHBI, HHTETPUPYIOIIEH
JOCTHKEHHUSI COBPEMEHHOH MOJIEKYJIIpHOM Ouonoruv, OWOMH(POPMATUKH U XUMHUYECKOU
TEXHOJIOTHH;

- YCBOEHME IPUHLUIIOB CO3aHMsI TEHHO-NHKEHEPHBIX OPraHU3MOB C MTOJIE3HBIMU CBOMCTBAMHU U
OCYILIECTBJIEHHE OMOTEXHOJOIMUYECKUX IPOLECCOB NMPHU KYJIbTUBUPOBAHHMM MHKPOOPTaHU3MOB,
KYJIBTYp KJIETOK )KUBOTHBIX U PACTECHHIA;

- TMOJy4YeHHe 3HaHUU B 00JaCTM OMOPKOHOMHUKH, TIIO3BOJISIONIMX OpPHUEHTUPOBATHCA B
COBPEMEHHBIX NTHHOBALIMOHHBIX TEXHOJOTUSAX UCIIOJIb3YIOLIUX KUBBIE CHCTEMBI.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

- OCHOBHBIC TPHHIIMIIBI, HA KOTOPHIX OCHOBAHO (DYHKIHMOHHUPOBAHUE OMOTEXHOJIOTHYECKHX
CHCTEM;

- IPUHLHUIIBI PabOThl OMOXUMUYECKUX PEAKTOPOB (PepMEHTEPOB) MPH aIPOOHBIX U aHAIPOOHBIX
YCIIOBUSX, MUKPOOHBIX TOIUTMBHBIX 2JIEMEHTOB, a3pP0- U METAaHOTEHKOB.

yMeThb:



- OIICHUBATh OHMOTEXHOJIOTHYECKHE IIpONECCHI C SKOHOMHYECKOU M SKOJIOTHUECKOM TOUCK 3pCHUA.

BJIAJ€ETh:

- OMOXMMUYECKON TEPMUHOJIOTUEN;

- IPUHLUIAMU KJIacCU(UKAUK OMOJIOIHYECKUX MOJIEKYJI;

- HaBBIKAMHU aJICKBAaTHOM OLIEHKU MPE/ICTaBIEHHON B JINTepaType HHPOpMaLUH;

- CIIOCOOHOCTBIO OIICHUBATH PE3YNbTATHI, OJTYYEHHBIE C TOMOIIBIO PA3INYHBIX OMOXMMUYECKUX
TEXHOJIOTUH (ToJMMepa3Hasi LenHas peakius, 3JeKTpodope3 B MOJHMAKPUIAMUIHOM TeJe,
pa3IMYHbBIE BUBI XpOMATOrpauu U MAaCCIIEKTPOMETPHUH ).

TeMbl U pa3jaeiibl Kypca:

1. bruoTexHOIOTHS OXpaHbl OKPYKAIOIIEH CPEbI.

MertaHoTeHKH, a3poTeHkH. buonerpananus nonoranToB (HedTH).

2. buortonnuso.

buostanon I nokosnenus. Lenmtono3usii aTanon. byranon u uso0yranoin. buonusens.
3. 'eHHas uHXeHepusi MUKPOOPTraHU3MOB, PaCTEHHM, )KUBOTHBIX. METO/IbI U 11eMH.
Bekropsr u meroasl nocraBku J{HK B kietky. PCR- peaknusi. PekomOunarus.

4. I'MO pacteHusl.

[lepuoanueckoe U HeNpepbIBHOE KylIbTUBHpOBaHUE (xemocTar). Cpelpl U peakTopbl. MeToabl
KOHTPOJI U PETYIISIUU POCTA.

5. KOHCTPYI/IpOBaHI/IC MTaMMOB — MUKPOOPIraHU3MOB CBEPXIPOAYHCHTOB MeTa0O0JIUTOB.

Knaccuueckas cenekuus: MmyrareHes u oTOop. Merabonuueckass uHxeHepus. Penokc-6anaHc.
CrexHomerpuueckue mozenu. Ilpumepsl: mnpoayneHTsl aMUHOKUCIOT L-Tpeonuna u 1,4-
OyTaHauona.

6. KynbTuBHpOBaHNE MUKPOOPIaHU3MOB U KJIETOK 3YKapHOT.

[Tepuonuueckoe M HempepbIBHOE KyJIbTUBUpOBaHHE (xemocTar). Cpelbl U peakTopbl. MeTobl
KOHTPOJISI X PETYJISILIUUA POCTA.

7. MUKpOOHBIE TOTIJIUBHBIE AIEMEHTBI. DJIEKTPOOMOCUHTES.

SJICKTpOFCHBI. CnocoObl nepcaadn JJICKTPOHOB Ha MHNOBCPXHOCTb KIICTKHU. KOHCTPYKIHA U
3(b(I)CKTI/IBHOCTL MI/IKp06HLIX TOIIJIMBHBIX 3JICMCHTOB. HpI/IMepBI 3HeKTp06I/IOCI/IHTC3a.

8. HehoToxmMuieckoe BOCCTAHOBIIEHUE YTIIEKUCIOTO Ta3a MUKPOOPTaHU3MaMHU.
buoxumus npouecca. Anerorensl. Poct oprann3MoB Ha cuHTE3-Ta3e. KOHCTpyKIUs peakTOpOB.
9. Onpenenenre MOHITUNA OMOTEXHOIOTHS M OMOIKOHOMHUKA.

Ucropust Bompoca. OOmacT MpUMEHEHUsT OMOTEXHOJIOTHH B CEITLCKOM XO35HCTBE, MEIUIINHE,
OXpaHe OKPYKAIOIIEeH CpeIbl B MPOU3BOJICTBE OMOTOIIMBA U XUMUKAIIUEB.



10. Pa3Butue 6uorexunonoruu B Poccuiickoii @eneparum.
Uctopus, coBpemennoe coctosinue. ChIpbeBOM PECYPCHBIN MOTEHIIHAL.
11. PereneparuBHasi MeIuIMHA.

CTBOJIOBBIE KIETKH. Marepuaibl Ui MOAJEPKAHUS KIETOK: MOJMA(PHUPBI; KOJUIATCH; XUTO3aH;
PEKOMOMHAHTHBIE OCJIKY MayTHHEI.

12. Perynsnust MmeTabonu3Ma MUKPOOHOM KIIETKH.

Annocteprudeckoe perysimpoBaHHe aKTUBHOCTH (epMeHToB; pempeccusi, cradbuinbHocTh PHK,
ajutapMoH ppGpp, CTPECCOBBIN OTBET.

13. PekoMOMHAaHTHBIC OCJIKH, UCTIOJIb3yEMbIC B MEIUIIMHE.

WHCynuH, TOPMOH pOCTa, HMHTEP(EPOHBI, IPUTPOMOITHH, (PAKTOPBI CBEPTHIBAHUS KPOBH.
MonoxknoHanbHbIe aHTUTENA. [IpoayKIMs B KylIbType KIETOK, B PACTCHUSAX U )KUBOTHBIX.

14. depmeHTaTUBHBIE MPOIECCH B BHOTEXHOIOTHH.

anponasmz O-aMuJiada, I''IFOKOaMujia3a, OCaxapuBaHUC Kpaxmalia, HCJIIFOJIO3bl: OCaXapHUBAHHC
LEJJII0JIO3BI; ITPOTCA3bl, JIMIIA3bl B CTUPAJIbHBLIX ITOPOIIKAX.

15. XumukaTsl Ha 6a3¢ BO3OOHOBIISIEMOTO CHIPHSI.

W3ompewn; MOJIOYHas, sIHTapHas u UTaKOHOBAsI KHCJIOTHI. buononumepsr:
nonuruapokcuankonatsl: nonuiaktat (PLA), momubyrunencykuunar (PBS).



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

OCHOBBI KJIE€TOYHBIX TEXHOJIOT U

Heab AMCHUNIMHBI:

- OCBOCHHC CTYACHTaAMH 0a30BEIX Hpe[[CTaBJIeHI/If/i 0 Hay4YHBIX 3aJla4ax B obactu COBpPCMCHHBIX
KJICTOYHBIX TEXHOJIOTHI C HCIIOJIB30BaHHUEM KJICTOK MIJICKOIIMTAIOIIUX, METOdax
KYJIbTUBUPOBAHHA W aHaJIM3a KICTOK I PCIICHHA Ppa3HbIX 3aJad, MCETOJAAaX IOJIYYCHHA
KJICTOYHBIX JHUHUM YelIOBEKa M JKHUBOTHBIX, METOHaxX I/II[GHTI/I(bI/IKaLII/H/I KJIICTOK M KIJICTOYHBIX
IMPOAYKTOB, MECTOAOB UCIIOJIB30BaHHA KIICTOUYHBIX TEXHOJIOTHI B JOKIMHHUYCCKUX UCCIICIOBAHUAX
IMPOTHUBOOITYXOJICBBIX ITpEIapaToB, MECTOAOB IMOJYYCHHA CTBOJIOBBIX KJICTOK pa3HbIX THUIIOB JISA
HCIIOJIBb30BaHUs B pel“eHCpaTI/IBHOI\/JI MEOULINHE.

3agauyd IUCHUILINHBI:

- q)OpMI/IpOBaHI/IC 0a30BbBIX 3HAHHUI O KJIIETOYHBIX TCXHOJIOTHUAX, UCITIOJIb3YEMbIX B JOKIIMHUYCCKUX
HCCIICAOBAHUAX,

- q)OpMI/IpOBaHI/IC 0a30BBIX 3HAHUI O METOAax I/I,Z[GHTI/I(bI/IKaI_II/II/I KJICTOK U KJICTOYHBIX IIPOAYKTOB;

- (hopmupoBaHre 0a30BBIX 3HAHUN O CTBOJIOBBIX KJIIETKAX U UX UCIIOIH30BAHUH B PET€HEPATUBHON
MEJIULIHE.

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

- q)YHI[aMCHTaJIbHBIe MOHATHUA , OIIUCBIBAOIIUC CTPOCHHUEC KIICTOK MW IIYTU MCKKIICTOYHBIX
KOMMYHHKaHHﬁ; [J  MeXaHU3MbI THOEIU KJICTOK H pOJib HUX U3MEHEHHUI B q)OpMI/IpOBaHI/II/I
YCTOI\/'ILII/IBOCTI/I KJICTOK;

- CUTHAJIBHBIC CUCTCMbI KJICTOK U UX POJIb B PEryJIsIIUN KJIETOYHOH AKTHUBHOCTH,

- OCHOBbl HMMYHOXUMHYCCKHUX MCTOHAOB, I/IMMyHO(I)CpMCHTHOFO aHalnu3a Hu HpOTO‘-IHOfI
OUTOMCTPUH,

- OCHOBHBIE KJIETOUYHbIE TEXHOJOTUH MPH AOKIMHUYECKUX HCCIEA0BAHUAX MPOTUBOOITYXOJIEBBIX
IIpenapaTos;

- OCHOBHBIC KIJICTOYHBIC TCXHOJIOTHUH JJIA pCFeHepaTHBHOﬁ MCIUIIMHEI.



yMeThb:

- paCC‘-II/ITbIBaTb HapaMeTpBI HpOBeIIeHI/IH 3KCHepI/IMeHTOB C HCIIOJIB30BAHUEM KIICTOYHBIX
KYJIBTYD;

- BBI6I/IpaTB MCTOJAbl XapaKTCPUCTUKU U KOJNYECTBEHHOMN OLCHKH HCCIICAYEMBIX KIIETOK B
COOTBETCTBHUH C pCHIACMBIMH 3ala4aMU;

- AHAJIM3UPOBATD PC3YJIbTAThI, ITIOJTYUCHHBIC B KIICTOYHBIX UCCICIOBAHUAX

- 9(PeKTUBHO HCIONB30BATH COBPEMEHHbIE HH(MOPMAIIMOHHBIE TEXHOJOTUU U PECypChl s
MOJIyYeHUsI HEOOXOUMBIX 3HAHUH 00JIACTH KJIETOUYHBIX TEXHOIOTHA.

BJIAJ1€Th:
- Cl'IeHI/IaJ'IBHOﬁ TepMHHOHOFI/Ieﬁ B 00JIaCTH KJIETOYHOM 6I/IOJ'IOFI/II/I;

- MCTOAWKAaMH KYJIbTUBUPOBAHUA KIICTOK, I/IIIGHTI/I(l)I/IKaIII/II/I H CCllapaliluy KJICTOK, OCHOBaMH
aHajIn3a SKCIIPECCUHU I'CHOB;

- OCHOBHBIMHU MCTOAAMU IIPUMCHCHU A KIICTOYHbBIX TEXHOJIOTHH B JOKIIMHHUYCCKUX UCCICA0OBAHUAX
IMPOTHUBOOITYXOJICBBIX IIPCIIAPATOB U B pereHepaTI/IBHoﬁ MCOULINHE.

TeMbl U pa3jeiibl Kypca:

1. CrpoeHue KIETKHM W TMYTH MEXKIETOYHBIX KOMMYHHUKalui. Peunentopbl W IIUTOKHUHBIL.
Penienrrop-onocpenoBaHHbBIN YHIOIMTO3.

XapakTepucThka cTtpoeHus KieTku. [IpeacraBinenne o peuenropax, iX CTpPOEHUH U JIOKAIU3aLNU
B KJEeTKe. MexaHu3Mbl B3aUMOJCHCTBHUS KJICTOK. AYTOKPHMHHAsS M TapaKpUHHAS PETYJISIIHS.
[IUTOKMHBI W TOPMOHBI B PETYISLUHUM AKTUBHOCTH KJIETOK. Penentopel B MEXKKIETOYHBIX
B3aUMOJICUCTBUSIX. Penentop-onocpe10BaHHbIN 3HAOLMTO3.

2. PGHGHTOpLI " CUTHAJIbHBIC CUCTEMBI KJICTOK, KaK OCHOBA PEryJallunu KJIE€TOYHOM aKTUBHOCTH.

[Iytn B3aMMOAEHCTBUSI CUTHAJIBHBIX MOJIEKYJ C KJIETKOW. MeXaHu3Mbl Nepeayu CUTHajla OT
penenrtopa B KJIETKY U MYyTH PETYJSIIIUU aKTUBHOCTH KJIETOK. OCHOBHBIE CUTHAJIBHBIE CHUCTEMBI
KkJeTok. Perymsauusa nponudepanuu kiaeTok. Ponb O€IKOB CHIBOPOTKH MPU KYIbTUBHPOBAHUU
KJIETOK.

3. MexaHu3Mbl KJICTOYHOU FI/I6CJ'II/I, HX pPOJIb B YCTOI‘/JI‘II/IBOCTI/I KJICTOK K MOBPCKIAAOUIUM
BO3JICHCTBUSIM. CTapeHHe KJICTOK.

[IpencraBienust 0 mporpaMMHpyeMon rudenu KiIeToK. ANONTo3, HEKpo3, ayrodarus U Apyrue
dbopMbl THOENM KIETOK B (PU3MOJOTMYECKHX YCIOBUSX M MpU JEHCTBUH TMOBPEXKIAIOIINX
¢dakropoB. IIpo - u anTHanonToTHYeckue Oelku B (OPMHUPOBAHUM YCTOMUMBOCTH KIIETOK K
MOBpEXAAOIMKUM (akTopaM, UX pojib B (OPMUPOBAHMM YCTOHYMBOCTH KJETOK. DOpMbI U
MapKepbl cTapeHus kKi1eToK. Cekpelusi CHHEIMHOB U UX BIIMSHUE Ha KJIETOYHOE OKPYKEHHE.

4. OCHOBBI KYJbTHUBUPOBAHUS KIICTOK U MOJTYUCHUA KIICTOYHBIX JIMHUH.



HonyquHe FGHOMOI[I/I(i)I/IHI/IpOBaHHBIX KJICTOYHBIX JIMHUH AJI aHaJIM3a aKTUBallUH SKCIIPECCHUU
HCCIICAYCMBIX I'CHOB.

5. Ananus skcnpeccun MapKepHbIX reHoB ¢ momoiibio OT-ITHP (monmMepasHoii IenHOM peakuu
¢ oOpartHo# TpaHcKpumnimeii). [IpeacraBienne o METOIe ¥ €r0 UCIIOJIb30BAHHH.

B pamkax 3HaKOMCTBa C METOJaMU HCCJIEIOBAaHUS AaKTUBHOCTU KIETOK M HX (QYHKIUI
pPacCMOTPEHO HCIOJb30BaHHE METOJla TOJUMEpPa3HOM IIeMHOM peakuuu C oOpaTHOU
TpaHCKpUIILIMEH JUIs aHajdu3a »JKcrpeccuu reHoB. llpencraBieHne o  HEoOXOIMMOM
o0opynoBanuu. bas3pl naHHBIX [UIsi BbIOOpa YCIOBUN MpOBENEHUs HCCIENOBaHUS. AHaIHU3
CTPYKTYpHI HCClieayeMoro reHa. Beibop u mpoBepka mpaiimepoB. BeiOop ycinoBuii nmpoBeneHus
uccnenoBanusd. (OOpaboTka pe3ynbTaToB. AHANU3 MNPOAYKTAa PEaKIUH C  TTOMOIIBIO
anekTpodopesa.

6. OCHOBBHI HMMYHOIUTOXUMHUYCCKUX METOJ0B B KIICTOYHBIX TCXHOJOI'HUAX. IlonuknoHanbHEIC U
MOHOKJIOHAJIbHBIE aHTUTEJIA U CIIOCOOBI NX MMOJIyUCHUS.

Hpe,I[CTaBJ'IeHI/Ie 00 HMMYHOXHUMHUYCCKHUX MCTOHAX. HCO6XOI[I/IMOG 060py,I[OBaHI/IC. OcHOBHEBIE
9Tallbl WU BAPHUAHTHI aHAJIM3a. Turer HCIIOJIB3YCMbIX AHTHUTCII. HpencraBneHHe 0 IMOJy4YCHUU
MNOJIMKJIIOHAJIBbHBIX U MOHOKJIOHAJIbHBIX aHTHTCII. q)JIyOpCCIIeHTHI)Ie U paJuOAKTHBHBIC MCTKH B
HMMYHOOUTOXUMHWYCCKOM aHaAJIN3C. I/IMMYHOFI/ICTOXI/IMI/UL

7. OCHOBBI UMMYHO(EPMEHTHOTO aHATU3A.

OCHOBEI I/IMMYHO(i)epMCHTHOl"O aHaJIu3a H HpO6J’I€MBI, peuracMbIC C €ro HMCIIOJb30BAHUCM B
KJIICTOYHBIX UCCICAOBAHUAX.

8. Mcnonp30BaHUE CBETOBOM, (DIIyopeceHTHON 1 KOH()OKATHbHOH MUKPOCKOITHH.

3amaun, pemiaeMble C UCIHOJIB30BAHUEM CBETOBOH, (IIyopecleHTHON U KOH(OKAIbHON
MUKPOCKOIIUU B KJIE€TOYHBIX UCCIETOBAHMSIX.

9. IIpoTo4yHas nUTOMETPHUS IS UICHTU(DUKALNY U XaPAKTEPUCTUKH KJIETOK M MCCIEIOBAHUS UX
(GyHKIUH.

BrigeneHnue KIeTok OIMPCACIICHHBIX THUIIOB C HUCIIOJIB30BAHUEM HHUTOMETPOB C (I)YHKI_II/IGI\/'I
COPTUPOBKHU KIICTOK.

10. Dx30coMBI — MNpUPOAHBIC HAHOYACTUIBI. HpI/IpOI[OHOI[O6HLIe TCXHOJIOTUU TMOJYYCHUSA
JICKApCTB Ha HUX OCHOBC. HepCHeKTI/IBBI JUAarHOCTHYCCKHUX I/ICCJ'I@Z[OBaHI/Iﬁ C HCIIOJIb30BAaHHUEM
9K30COM.

Paccmotpensr mpencraBieHuss o0 00pa3oBaHUM U CIOCO0AaX XapaKTEPUCTHKUA HSK30COM H
MPEJICTaBICHUS] O JAPYTUX BHEKJIETOYHBIX Be3ukynax. CoctaB U (QyHKIUU dK30c0M. CrocoObI
MONTyYeHHUs M XPaHEHHsI SK30COM. [lepCHeKTUBBI HCIOJIB30BaHUS JK30COM B JTUATHOCTHKE U
JIeYeHUU (OHKOJNOTHUYECKHE 3a00NIeBaHus, CepJICYHO-COCYAUCTHIC 3a00JIeBaHNUS,
HelipoJiereHepaTUBHbIE 3a00JIeBaHNs) U CTUMYIISIIMM MPOIECCOB pereHepanuu. Mcnons3oBanue
HK30COM B Ka4eCTBE “KOHTEHHEPOB™ ISl IOCTABKH JICKAPCTBEHHBIX MPENapaToB.

11. Knerounsie TECXHOJIOT'NH B JOKJIIMHUYCCKUX HUCCIICAOBAHUAX npu CO31aHNH
IMPOTHUBOOITYXOJICBBIX IIPCIIapaToB.



[TonydyeHne M HCHOIB30BAHHME TCHOMOAUGUIMPOBAHHBIX JIMHUM OIYXOJEBBIX KIIETOK IS
U3y4eHHs] aKTUBHOCTH IMPOTHBOOITYXOJIEBBIX IpenaparoB. UMMyHOOeQHUIIMTHBIE KUBOTHBIE B
JOKJIMHUYECKUX UCCIIEIOBAHMSIX.

12. CTBOJIOBBIE KIIETKH.

:‘)M6pI/IOHaJ'IBHBI€ U PETUOHAPHBIC CTBOJIOBBIC KIICTKH. MUx Tumel W HCIHOJNB30BAaHHUE B
pereHepaTHBHoﬁ MCEIUIINHE. HepCHeKTI/IBBI CO3aaHns HCKYCCTBEHHBIX OPraHOB.

13. MunyurpoBaHHbIE IUTFOPUIIOTEHTHBIE KIIETKHU.

[TepcnieKTHBBI HKCIIONB30BaHUS B JHUAarHOCTHYECKUX HCCIEIOBAHUSAX B TIEPCOHATU30BAHHOU
MEIULIHE.

14. KiileTkn MMMYHHOH CHCTEMBI 4eJIOBEKAa B MPOTHBOMH(EKIIMOHHOW W MPOTUBOOITYXOJIEBOU
3alIuTe.

Knerkn I/IMMYHHOﬁ CHCTCMBI YCJIOBCKA B HpOTHBOHH(beKHHOHHOﬁ u HpOTI/IBOOHYXOJ'IeBOﬁ 3alIUTC
U TICPCIICKTUBLI UX IIOJYUYCHHUA U HCIOJB30BAHUA KIICTOYHBIX TCEPANCBTUYCCKUX IIPCIIApaTOB
HMMYHHBIX KJICTOK.



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

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

OcHOBBI KOTHUTHBHBIX HayK

Heab AMCHUNIMHBI:

- W3YyYCHHE HAYYHBIX IPUHLUIIOB M METOAOB HCCIEJOBAaHUS KOTHUTUBHBIX IIPOLECCOB,
MOJTOTOBKA K AaJbHEHIIEMY TPo(ecCHOHATBHOMY NCIIOIB30BAHUIO STHX 3HAHUH IPH pa3paboTKe
IIEPCIEKTUBHBIX KOHBEPIE€HTHBIX TEXHOJIOTHUMN.

3agauu AMCHUIINHBIL:

- O3HAaKOMJICHHE CTYJCHTOB C 0a30BbIMU TEOPETUYECKUMH MOHATHUAMH U METOAMYECKUMU
Mpole1ypaMu B 00JaCTH KOTHUTUBHBIX HayK U TEXHOJIOTHIA;

- ACMOHCTpalus MPaAKTUICCKOI'0 3HAYCHH A MCKINCHHUITIIMHAPHBIX I/ICCJ'IeI[OBaHI/II‘/'I, HallpaBJICHHBIX
Ha U3Yy4YCHHNC KOTHUTHBHBIX IIPOLCCCOB Y YCIIOBCKA;

- BI)Ipa6OTKa HaBBIKOB CaMOCTOATCIBHOIO IIOMCKa M OICHKHU PIH(i)OpMaIII/II/I B o0Onactu
KOTHUTUBHBIX HAYK U TGXHOHOFHfI;

- MOATOTOBKA K 3KCIIEPUMEHTAILHBIM HMCCIICJOBAHUEM KOTHUTHBHBIX IMPOIECCOB Y YeJIOBEKa B
KOOIIEPAIllM C TPEJCTAaBUTEIIIMA KOTHUTHUBHBIX HAayK — aHTPOIIOJIOTAaMH, TCHXOJIOTaMH,
JIMHTBUCTaMH, (U3HOJIOTaMH, pPa3paOdOTYMKAMU CUCTEM HMCKYCCTBEHHOTO HHTEIJICKTa H
POOOTOTEXHUKH.

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

- OCHOBHBLIC OTaIllbl HAYYHOT'O M3YUCHHUA CO3HAHUWA, BOCIIPUATHA, BHUMAHUA, MMTAaMATH U OPYTHUX
KOTHUTHUBHBIX IIPOLCCCOB;

- OCHOBHBIC HpO6HeMI>I U €CTCCTBCHHOHAYYHBIC MCTOAbl COBPEMCHHBIX MCKIAUCHUIITIMHAPHBIX
HCCIeI0BaHUM KOTHUTHUBHBIX IIPOLECCOB Yy YCJIIOBCKA,

- TCOPETHUICCKUE MOACTIU U SMITMPUYCCKUC 3aKOHOMEPHOCTHU PA3BUTHA U pacliaia KOTHUTUBHBIX
IMPpONHECCOB Yy YCJIIOBCKA,

- OCHOBHBIC NOAXOAbI K MATEMATUYCCKOMY OIMMCAHUIO W TCXHUYCCKOMY MOJACIMPOBAHUIO
KOTHUTUBHBIX IIPOLCCCOB;

-0 HCO6XOI[I/IMOCTI/I y4€Ta KOTHUTHUBHBIX XapaKTCPUCTUK YCIIOBCKA ITPU pa3pa60TI<e TCXHHUYCCKUX
CUCTEM, IMPAMO HJIM KOCBCHHO MPEAHA3HAYCHHBIX JJIA BSaHMOﬂeﬁCTBHH C YCJIIOBEKOM.



yMeTb:

- HCIIOJIB30BaTb Ha IPAKTHUKEC TCOPETUYCCKUEC TIOHATHUA W H3BECTHBIC OMIIMPHUYCCKUC
3aKOHOMEPHOCTHU COBPEMEHHBIX KOTHUTHBHBIX HAYK;

- BBLICTATh E€CTECTBEHHOHAYYHBIM acCHEeKT 3afadd, abCTparupysach OT HECYIIECTBEHHBIX U
CyObEKTHUBHBIX BIMSHUI HA MPOOIEMHYIO CUTYAIIHIO;

- HAXOJUTh OOIIMIA METOIWYECKHM TMOJXOJl, HEOOXOAUMBIM JJIA pelieHus 3aaad B 00JacTh
KOTHUTHUBHOW SPrOHOMHKHU U WHKEHEPHH YETIOBEYECKOTO (haKTopa;

- paboTarh Ha COBPEMEHHOM 3KCIIEPHUMEHTAIBHOM OOOpYIOBaHHMHM, MpPEIHA3HAYCHHOM IS
KOTHUTHUBHBIX UCCIIEIOBAaHUM.

BJIa/1eTh:

- MHOrO(aKTOPHBIM IUIAHUPOBAHUEM SKCIEPUMEHTOB B KOTHUTHBHBIX HCCIIEIOBAaHUSAX MU
MaTeMaTUKO-CTaTUCTUYECKUM annapaTroM o0padOTKH UX pe3ysIbTaToB;

- HaBbIKaMH HCI/IXO(i)I/ISI/I‘{eCKI/IX I/ISMepeHHﬁ;

- HaBbIKaMU O6HI€HI/I$I C NpCACTAaBUTCIISIMU KOTHUTUBHBIX HAYK — aHTPOIIOJIOTaMH, IICUXO0JIOT'aMU,
JMHTBUCTaMHU, HEHPOPHU3UOIOTaMHU, pa3pabOTYMKAMHU CHCTEM HCKYCCTBEHHOTO HWHTEJUICKTA U
POOOTOTEXHUKY;

- HaBBIKAMU CaMOCTOSITEILHOIO MOMCKA HAHHBIX KOTHUTHUBHBIX HMCCIICIOBAHMU B KYPHAJIbHBIX
HY6J'II/IK8.I_II/I$IX u I/IHTepHeTe, a TaKoKC OLICHKH HaquOﬁ HaAgCXHOCTH 3THUX JAHHBIX.

TeMbl U pa3jaeiibl Kypca:
1. ApXUTEKTypa UHTEIJIEKTa YeJIOBEKa.
OrpanudeHHas pallMOHAIBLHOCTH YeJIOBEKA.

[Togxompl K ONMHMCAaHWIO WHTEIUIEKTa B HMCTOPUYECKON aAHTPOIIOJIIOTHH, TICHXOMETPHKE,
UCCIICIOBAaHMUSIX pa3BUTUS, HMH(pOpMaTHKe U HelpouHpopMmaTuke. Bpiciine KOrHUTHUBHBIE
IPOIECChl: KOHILENTYyalbHbIE CTPYKTYPbl W METAaKOTHUTHBHBIE KOOpPAMHAIMH. MeXaHU3MbI
BooOpakeHusi. OCOOEHHOCTH  peleHMs  MajblX  MBICIUTENBHBIX  33dad. [ unoresa
JMHTBUCTUYECKONH OTHOCUTENILHOCTH: JaHHbIE, MOATBEP)KJAIOIINE ATy TUIOTE3y B BapUaHTe
«MpinuieHue s pedn». Teopun Iluaxke m Boirorckoro. MHamBuayanbHas TEOpHUs NCUXUKU
(Theory of Mind). Kputuka npeactaBieHuil 0 pa3BUTUM MEHTAJIbLHOM JIOTUKU B UCCIIEIOBAaHMSIX
IPOIIECCOB YMO3AK/IIOUEHHI: 3ajaua cenekuuu Yaizena, Monty Hall Dilemma, npoGnemsr ¢
pelIeHreM 3a/1a4 B BEpOITHOCTHOM (opmare JaHHBIX. OrpaHndeHHas palliOHaIbLHOCTh YEJI0BEKa
no Kanemany. DBpPUCTHKM JOCTYMHOCTH M PENPE3CeHTAaTUBHOCTH. DPQPEKT 3MOLMOHATIBLHOTIO
oOpamieHusi. MopaibHbIe IBPUCTHKH.

BepTI/IKaJ'II)Hoe 1 TOPU3OHTAJIBLHOC U3MEPCHUA NHTCIJICKTA.

KoruutuBHo-adpexTuBHbIE Tpolecchl. BepTukanbHoe u3MepeHue HuHTeviekTa 1no b.M.
BennukoBCcKOMY: ypOBHM KOTHMTHMBHOW opranm3aumu or A 1o F, wux o¢yHkuun u
Helpodusnonornyeckuii cyocrpar. CHHIPOMBI BBINIAICHUS YpOBHEH. Bo3MOXkKHbBIE reHeTHUeCKue



MEXaHU3Mbl: CUHAPOM YWIbsIMCA MU PAacCCTPOMCTBA ayTHCTUYECKOTO CHEKTpa. ['opu30oHTaIbHOE
U3MEpEeHUE SMOIMOHATLHO-MOTHBAIIMOHHOM cdepsl 1o [Tankcenmy: cuctemsl SEEKING, LUST,
CARE, PANIC, FEAR, RAGE, PLAY. Ponb neliporpancmutTepoB. Tunnunsie aucHyHKIMA U
HapyieHus. McecnenoBanust MEXaHU3MOB CTpecca B OMOJIOTUHU U IICUXOJIOTUU. POIb KOTHUTUBHOM
orieHKH cutyanun. [IpobiieMa MHAMBUAYAILHON CTPECCOYCTONYMBOCTH YETIOBEKA.

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», <«IIPOM3BOJIBbHOE U pedUieKTOpHOE» BHHUMaHue. BHuMmanue Kak (QuUIbTp.
DKCIEPUMEHTHI TI0 CEICKTUBHOMY CiryinaHuto. Iddext 6ecepl 3a kKokTeineMm. IhPEeKT OKTaBbI.
Buumanue kak ymcrBeHHoe ycuiue. [IpeacraBneHue o0 OrpaHMYEHHOM IIyJie PECYpPCOB
o0pabotku wuHpopmanuu. Ilo3utuBHbie U HeratuBHble d(pdexTsl BHUMaHus. Cremnora
HEeBHUMaHUS. DQPQEKThl CIENOThl K HM3MEHEHHEeM. BHUMaHUS KaK KOTHUTHBHBIA KOHTPOIIb.
Teopus Tpex cucreM BHuMaHus [lo3Hepa. Jucconmanus 3¢(heKToB CO3HAHUS ¥ BHUMAHHS.

MO[[GJ'II/I U MCTOABI U3Yy4YCHUA CO3HAHUA.

CriekynsTUBHBIE TEOPUM CO3HAHUA B INcuxoaHanuse U ¢unocopuu. IToHaTue kapTesmaHckoro
Tearpa JleHHeTa, «OPY’JIJIOBCKAs» U «CTAJIMHCKas» Teopuu cozHaHus. Heilpodusmonorunueckue
TEOPUM YACTOTHOro KoaupoBaHusi 3unrepa, Kpuka wu Koxa. [loHATHE KOTHUTHBHBIX
aBTOMaTU3MOB. [101X0/1bI K ONEpaliMOHAIEHOMY PA3JIMYE€HUI0 CO3HATEIbHBIX U OeCCO3HATENbHBIX
IPOILIECCOB: METOJIMKAa Hpourpblima-Beiurpeia Iloznepa-CHaiinepa, conocraBieHne HaKJIOHOB
(GYHKIMH TIONOXHUTENBHBIX M OTPUIATEIbHBIX OTBETOB B 3aJadyax IIOMCKa, METOAHMKA
Jcconmanuu npoueccoB [xokodu. YposueBrbie 3¢ dextsl B penomenax ciernoro B3opa (blind
sight) 1 UTHOPUPOBAHUS MOJTYNPOCTPAHCTBA. MECTO CO3HAHUSA B TEOPUU YPOBHEHM 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/II\/JI.

OMIUPU3M M pallMOHANW3M B TpakToBke mo3HaHus: [ekaprt, Jlokk, FOMm, Jleitonun u Kanrt.
[TombiTka HaTypdmnocopckoro cuHre3a. Bo3HUKHOBEHHE (UZMONOTHH, JHUHTBUCTUKA U
SKCIIEpUMEHTaIbHOU ncuxonoruu: Bunsrensm ['ymGonsar, I'enpmronsi u Ceyenos. [Icuxonorus
co3HaHus ByHATa W ee KpUTHKA: TMCUXOAaHAIU3, OWXEBHOPU3M M TeIITATbTIICUXOJOTHA.
KynbrypHo-ucropuueckue TeueHus. Hedporncuxonorus  Jhbmm, X266a u  Jlypus.
Bo3HHKHOBEHME KOTHUTHMBHOTO NOAXOJA. Poib «kapTe3MaHCKOW JIMHIBUCTHUKU» XOMCKOIO U
MaremMaTU4yecKoi Teopur KoMMmyHukanuu lllenHona-Yusepa.

OcHOBHBIE TOIXObI U TPOOIEMBI COBPEMEHHON KOTHUTUBHOW HAyKH.

TpI/I 0a3oBbIe TCOPCTUUCCKHUEC MOJCIIN: KOMIIBIOTCpHAs MeTa(bopa, MOAYJISIPHOCTh IMO3HAHUSA U
HUCPAPXHUYCCKUC MOICIIN. OnucareabHbIC HCCIICAOBaHHA B AaHTPOIIOJIOTHU, JIMHI'BUCTHUKE U
T'CHCTHUKC. 3KCHCpI/IMCHTaHLHLIC HCCICAOBAaHNA TMO3HABATCIBHBIX NPOLIECCOB B IMCUXOJIOTUH U,
OT4acCTHu, JTMHI'BUCTHUKE. PazButne HCﬁpOKOFHHTHBHBIX MCTOHOB M TCOPCTUUCCKUX MOJETIeH:
KOI'HUTHBHBIC HeﬁpOHaYKI/I. KoruutuBHas reHOMUKA. Hp06JICMBI HCKYCCTBCHHOI'O MHTCJIJICKTA U



BBIUUCIUTENbHBI  MOAXOJ. YCWIMBAaIOUleecs MPAKTUYECKOE 3HA4eHHWE  KOTHUTHUBHBIX
uccinenoBanuii. KoruntusHas Hayka n koHBepreHTHble (HBMK) texnonoruu. Ilpaktuueckoe
3HaYeHHE KOIHUTHUBHBIX MCCIIEJOBAHUI B SPrOHOMHUKE, WHKEHEPHUU YelloBeYeCcKoro (hakropa u
IIOBCEJHEBHOM KM3HM. KOrHuTvBHAs JSproHoMuka M HelposproHomuka. HcecnenoBanus
HeBepOaTbHON MaMATH U co3/laHue rpaduueckux nHTepdeicoB noiap3oBarens. «OrpaHnueHHAS
paloHaiIbHOCTEY» yenoBeka 1o Kanemany. IleprenTuBHble 1 KOTHUTUBHBIE WiLTI03UU. poHun
ABTOMATH3aIMH ¥ BO3MOXKHOCTHU MX MPEOJOJICHNS: KOTHUTHBHBIE HHTEP(EHCHI.

4. KoHuenTyanbHbIC CTPYKTYPHI, SI3bIK U PEUEBOE OOIICHUE.
IlcuxocemanTuka.

[Togxonb! k npoOieMe 3HA4YEHUs B JIOTMKE, JMHIBUCTHUKE, NCUXOJOTHUM U HEHPOPHU3UOIOTHH.
CemaHTHYECKHE CETU U NMPOCTpaHCTBA. JIaTeHTHBINH cemaHTUUYeckui aHanu3. [Tonarus 6a3zoBoro
ypoBHs 1o Pour. Posib oTAenbHBIX MPUMEPOB UM CUTYaTUBHBIX (hakTOpoB. MexkareropuaibHas
OpraHu3aiysi 3HaHMHA: OHTOJIOTMM M cXeMbl. Pempe3eHrtanuss HeBepOanbHOTO 3HAHUA U
IIPOCTPAHCTBEHHOI'O OKPY)KEHUsS: KOTHUTHBHBIE KapThl W Koyulaxu. ClLieHapuu U rpaMMaTHKU
ucropuid. ' 106anbHBIe KOTHUTHBHBIE Mojean. HauBHBIE MoJenu Mupa: (pU3KMKa U MICUXOJIOTHUS
oObIIeHHOTO co3HaHus. DyHmaMeHTanbHas ommoOKka aTpuOyuu. KynbTypHas aHTpOmosiorus u
MEXKYJIbTYPHBIE UCCIIEIOBAHUS BEPHI B CBEPXBECTECTBEHHOE.

OT poHETHKH K IparMaTuKe Peyu.

Pa3zHooOpa3ue s3bIKOB U UX 3BOJIOLMSA. BO3MOXKHBIE FeHETHUECKHUE MEXaHU3Mbl. SI3bIK M peub.
Bocnpuarue u nopoxiaenue peun. doHonorus U npoconuka. Teopus pedyeBbIX NEHCTBUI.
Pa3Butne HaBblkOB uTeHMs. Heliponcuxomormyeckue CHHIPOMBI M Mognend. KorHutusHble
uccienoBanus rpaMmmaTuki. Kputrnka tpancopMaiioHHONH Moiesin XOMCKOTO B TICUXOJIOTHA U
KOTHUTUBHOM JIMHTBUCTUKE. Teopusi TINIyOMHHBIX CEMAHTUYECKUX poOJied, TIpaMMaTHKU
KOHCTpykuuid. [IparmaTnka KOMMYyHMKaTUBHBIX cuTyarui. [IpuHnun koonepatuBHocTH I 'patica.
HecoBnanenue 3HaueHNs U CMbICIIA: UCCIIEJOBaHHE MeTadoprudecKoi peuu. Teopusi MEHTATbHBIX
mozaenerd  JIxoHcoH-Jdiipna.  IIpono3unmoHaIBHBIE  YCTAHOBKH. TeopHusi  MEHTaJIbHBIX
npoctpaHcTB POKOHBE.

5. MeToibl COBPEMEHHBIX KOTHUTUBHBIX HCCIEIOBAaHMIA.
OO011re MPUHIKUITBI 1 OCHOBBI TIJITAHUPOBAHUSI.

[Tpo6rieMbl BaNMIHOCTH U HAJEKHOCTH METOOB, SKOJIOTHYECKas BATUAHOCTh MUCCIEIOBAHUN B
KOTHUTUBHOM Hayke. Co3/aHue pealCTUUYECKUX U OJHOBPEMEHHO KOHTPOIUPYEMBIX YCIOBUH C
MOMOIIBIO CHUCTEM BHPTYalbHOU peanbHOCTH. Habmonenue, SKCIIepuMeHT U KBa3UIKCIIEPUMEHT
B KOTHUTHUBHBIX HcclenoBaHusAX. OCHOBBI (PAaKTOPHOTO MIIAHUPOBAHUS IKCIEPUMEHTa. MeToabl
BUJICOPETUCTPALIMU U aHalIn3a noseneHust. COBpeMEHHbIE CUCTEMBI PETUCTPAIU ABH>KEHUI ri1a3
(«aWTpeKUHI») W HW3MEHEHHMH JuaMeTpa 3padka. [lcuxodu3momornyeckre MeETOIbl aHallnu3a
KapIMOBACKYJISIPHOM aKTUBHOCTH M KOKHO-TJTbBAHUUYECKUX PEAKITUM.

VHBa3uBHBIE M HEWHBA3WBHBIE METOJbl HEHPOKOTHUTHBHBIX HCCIEIOBAaHUN AKTUBHOCTH
TOJIOBHOTO MO3ra 4YesoBeKa. MHUKpPOIJIEKTPOJIHOE OTBEIECHHE AaKTHUBHOCTH HEHPOHOB.
Onekrposniedanorpamma (O3I) m  meroauka BbI3BaHHBIX mnoTeHmuanoB (BII/  ERP).
Maruurosnnedanorpamma (MOI). TosutponHo-smuccuonnas tomorpaduu (II9T). Metonsl,
OocHOBaHHble Ha 3(pdekre saepHOro MarHutHoro 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.
MonekyapHbld UMAJKUHT. ['€HOMHBIE UCCIENOBaHHMS B KOTHUTHMBHOW HAayKe: MEPCHEKTUBBI
MOJIEKYJISIPHOM IICUXOJIOTHH.

6. HpI/IMepH 1 ICPCIICKTUBBI IIPAKTHUYCCKOI'0 IMIPUMEHCHUA KOTHUTHUBHOM HAaYKHU B KOHBCPI'CHTHBIX
TCXHOJIOTHUAX.

KorauTuBHBIC TEXHOJIOTHH.

[TonsiTne korHuTUBHBIX TexHOosorui kak yactu HBUK pa3zputus. Panane nprumepbl KOTHUTUBHBIX
TEXHOJIOTHI Ha mepecedyeHuu ¢ MHGOPMATUKOM: rpaduueckue UHTep(hENchl MOJb30BaTENsS U
CUCTEMbI BUPTYaJIbHOHN peanbHOCTH. [IpuMepbl BTOPOro moKoJeHUsI KOTHUTHUBHBIX TEXHOJIOTHI:
1). MWurepdeiicel, dYyBCTBUTENBHBIE K BHHMaHHIO mojib3oBarens (Mudo-Korno); 2).
HNHutepmomanbaple MHTEpdeEiickl 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 MTPOLECCOB M BO3HUKAIOIUE MPU 3TOM IPOOIEMBI.
Tect Trropunra. IIpobnema «3a3emieHus» CHMBOJIMYECKMX HpeoOpa3oBaHuil. Kwuraiickas
komHara Cépis. ['nnoresa tenecHocty no3nanus. IIpodnema FOma. IIpobnema nnenrudukanum
CyObeKTa NesTeTbHOCTH, NMPHUHITHS PEIICHHH M KOHTPOJIA JEHCTBHIA B HEWPOKOTHUTHBHBIX
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 opraHu3anysa 4€JIOBEKa U €€ 5BOJIIOI 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 mpobiema (AHTOMHBIX KOHEYHOCTeH. KoxHO-TakTHiIbHas
qyBCTBUTEIBHOCTb. ODKCIIEPUMEHTHl C PE3MHOBOM pPYKOW M CyOBEKTHBHOM CMEHOW Tea.
[Tpobnema 3pUTeNbHO-BECTHOYIAPHBIX B3aUMOJICHCTBUI B aBUallMM, KOCMOHABTHUKE U CHCTEMax
BUPTYyaJIbHOWH peallbHOCTU. 3puTenbHo-akycTudeckue s¢dexrsr: 3¢dpdekr Mak-I'ypka B
HKCIEpUMEHTaxX ¢ BUAUMOMN peubto (visible speech). OrpanndueHHOCTh 3PPEKTOB «3PUTETHHOTO
rieHay. Teopun KBaHTOBAaHHOTO M HEMPEPHIBHOT'O NEPIENTUBHOTO BPEMEHHU.

Bocnpusrre npocTpaHCTBEHHBIX U IMHAMUYECKUX XapaKTEPUCTUK OOBEKTOB.

CoBpeMeHHBIN CTaTyCc 3aKOHOB IEPLENTUBHOM OpraHM3alMM TemTanbTincuxonorud. Ilonsarue
CUCTEMBI OTCUETa M DJKCHEPUMEHTHl JlyHKepa ¢ HMHIYLHMPOBAHHBIM JABWXEHHMEM. Wiumo3uun
BOCTIpHATHS JIBUKEHUs. Bocnipusitue ynanennoctu u riyounsl. Crepeorpammsl FOnesa. Teopust
JBYX 3PUTEIBHBIX CHCTEM: BOCIIPUATHE «TIE» U BOCIPUATHE «4TO». JlOp3aJIbHBIN U BEHTPAIbHBIN
MOTOKH TepepaboTKH CEHCOPHOW MH(OPMALUU B 3pUTEIBHOM, CIyXOBOW M COMaTOCEHCOPHOM



Kope. JlaHHbIE HEUPOTICUXOJIOTUHU U YTOUHEHHE (PYHKINNA JOP3aIbHOTO MOTOKA B SKCIIEPUMEHTAX
Ha BOCHPUATHUS KPYTHU3HBI XOJIMOB U ONTHUKO-T€OMETPUUECKUX WILTIO3HUH.

Bocnpusitue nHIMBUAYaNbHBIX XapaKTEPUCTUK IPEIMETOB U UX MIOBEPXHOCTENU. 3aBUCUMOCTh OT
IIPUBBIYHONM IIPOCTPAHCTBEHHOW OpPUEHTALlMM: JOKCIEpUMEHThI Poka ¢ OJHOBpEMEHHBIM
SAPKOCTHBIM KOHTpacToM U 3pdexT Tatuep. [IpodiaeMbl «IpocTOro U ClI0XKHOT0», «JI0KaIbHOTO U
17100a1bHOT0» B BOCHPUATHH (opMbl. D deKT mpeBocxocTBa 00beKTa. Bkiiaa 3a1HUX OTAEIO0B
JIEBOT'O M IIPABOro HoJymapuid. MoaymspHas opraHu3anusi MEXaHU3MOB BEHTPAJIbHOIO MOTOKA.
Bocnpusitue obuiero cMpicia curtyauuud. MexaHM3Mbl COLMANBHOIO BOCHPUATHSA. D(P(HEKThI
Ouonornyeckoro ABkeHus. Bocnpustue nmuna u smouuil. Pojb KOHTakTOB «ria3a-B-IJiazay.
HelpokOorHUTHBHBIE SKCIIEPUMEHTHI C AHTPOIIOMOP(GHBIMU areHTaMu (aBaTapamH).

8. CTpyKTypa naMsTH U MPOLIECChl 00YUCHHUS.
CucreMbl IaMATH 4E€JI0OBEKA.

PaznooOpa3ue mMHecTuyeckux 3(PGEeKTOB: IKCIUIMIUTHAS U UMILUTUIUTHAS namsaTe. Cnenuduka
NaMsTH 4YelOBEKa: pOJib «BHEIIHEW MaMaTu» (KyJIbTYpHBIX apTe(dakToB) M KOTHUTHBHOTO
koHTpossi. Bocnpoussenenue u y3naBanue. KpuBas 3a0biBanus D00uHraysza. Kiaccuyeckue
3¢ ekt kpas u ux uHTeprIpeTanys. TpexKOMIOHEHTHbIE MOIETU: CEHCOpHAsl, KpaTKOBPEMEHHas
U JI0JTOBPEMEHHas MaMsATh. Pollb mporoBapuBaHus U CEMaHTUYECKOT0 KoaupoBanus. [lamsaTe Ha
CJIOKHBIN 3pUTENbHBIN MaTepual. MoauduKkaus MoIeIH: MOHATHE paboYel maMaTu.

CemaHTHYecKas U 3MU30MYECKas NaMATh. AMHE3Us Ha MCTOYHUK MOJTY4EHHON HMH(OpMAaLUU.
Teopuss cneunpuyeckoro komupoBanus Tynsunra. Teopus ypoBHel oOpaboTku Kpoiika.
CoBpeMeHHBIE MHOTOYpOBHEBBIE Mozenu. Heiiporncuxonornueckue u HeWpoHU3NOIOTHIECKHE
nonxojel. Ponib NMDA-cunancoB. Oco6eHHOCTH Heporenesa CTpyKTyp THIIoKama.

OOyuenue u 00y4yaeMoCTb.

MHosxecTBeHHOCTDH (hopM 00yUEeHHS y YesloBeKa: HacTpoiika (tuning) aBTOMaTU3MOB, HAKOILUIEHHE
u npeoOpazoBaHue 3HaHUU. Teopuu QopMuUpOBaHUS HABBIKOB. MHEMOTEXHHKAa. AMHE3HH B
KJIMHUKE U B 0OblieHHON *u3HU. [locTTpaBmarnyeckuii cunapom (PTSD). Pa3Butue namsitu u
oOyudeHus B oHToreHese. Crnienuduka BO3pAaCTHBIX M3MEHEHUN MaMsITH B HOPME U IaTOJIOTHU.
['enernyeckue U HEHUPOPU3NOIOTHYECKNE MEXAHU3Mbl HEHPOJETeHEepaTUBHBIX 3a00JIEBaHUU.
Amnens APOE €4 u Oone3nbp Anbureiimepa. Poiab KOTHUTMBHOTO KOHTPOJS U COLIMANIbHOM
MOJIEPHKKH.



AHHOTANUM K pa004YUM NMPOrpaMMaM U CIUILINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpasisienHocTs: [Ipupoaonoao0Hbie TEXHOJIOTHN U OMOMUMETHYEeCKU TU3aH
MaTepHaJIOB H CUCTEM

OcHOBBI 00111€/i M1 HEOPTAHNYECKO XUMMHU

Heab AMCHUNIMHBI:

TEOPETUYECKOE U MPAKTHYECKOE OCBOCHUE OCHOBHBIX Pa3/IeNIOB 001l 1 HEOPraHUYECKONH XUMHUU
C YYETOM COBPEMEHHBIX TEHIACHUUN Pa3BUTHS XUMUYECKON HAYKH. DTO TO3BOJIUT:

- IOHATBH JIOTUKY WM BO3MOXHOCTU XHUMMHH, 0COOEHHOCTH XMMHUYECKOTO nmoaxoga K H3Yy4YCHHIO
OKPYZKaroumero Mmupa;

- IOHUMATh U UCIIOJIb30BATh A3BIK XUMHNYCCKHUX (I)OpMy.]'I u ypaBHeHI/Iﬁ;

- TIpeACKa3bIBaTh CTPYKTYPY M CBOMCTBa BEHIECTB, MX CHOCOOHOCTh B3aMMOJICHCTBOBAThH C
JIPYTMMH BEIIECTBAMM;

- HOHATH ABHUXYIIUC CHUJIBI XUMHYCCKUX peaKuHﬁ, O0COOEHHOCTH HX IIPOTCKAHHA U CII0COOBI
YHpaBJICHUA UMU.

3agauu AMCHUIINHBIL:

- CO3JlaHhe y O0ydYaroluXcs COBPEMEHHBIX MPEJCTABICHUH O CTPOSHHM BEILECTBA, O CBS3U
CTPOEHHUS U CBOMCTB BEILECTB C XapaKTePOM XUMUYECKOH CBSA3H U C MOJIOKEHUEM COCTaBIAIOIINX
UX 3JIEMEHTOB B [lepnoandeckoi cucreme;

- 3HAKOMCTBO C IIpUHIOHUIIAMH, OIIPCACIIAIOIITNMUA CBOMCTBA XUMHYECKIX peaKHI/Iﬁ;

- 3HAKOMCTBO C KMHCTHUYCCKUM H TCPMOJAUHAMHUYCCKUM IIOAXOJAMH K OIMMUCAHUIO XUMHYCCKUX
MponecCcoB € LSO OIITUMU3AIUU yCJ'IOBPIfI Hux HpaKTH‘{eCKOﬁ pcaj3anuu;

- OINHCAHME BAXHEHIIMX CBOMCTB HEOPraHWYECKHX COEAUHEHUNW W 3aKOHOMEPHOCTEH HX
WU3MEHEHUSI B 3aBUCUMOCTH OT IOJIOKEHHMS COCTAaBJIAIOIIMX HX 21eMeHTOB B llepuommueckoin
CUCTEME.

ITepedyens miIaHMPyeMbIX pPe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YJarOIIIHECs JTOKHBI
3HATh:

- OCHOBHBIC ITOHATHA XUMHUU: BEIICCTBO, XUMHUYECKUM 9JICMCHT, aTOM, MOJICKYJId, OTHOCUTCJIIbHBIC
aTOMHad ©W MOJCKYJIdpHad MacCbl, HWOH, aJUIOTPOIIUSA, HU30TOIIbI, XUMHNYCCKAAd CBA3b,
SJICKTPOOTPULATCIIbHOCTD, BAJICHTHOCTL, CTCIICHb OKHUCJICHHU, MOJIb, MOJIIpHAsA Macca, MOHHpHLIﬁ
06’LCM, PpacCTBOPBI, IJICKTPOJIUT U HEIJICKTPOJIUT, DJICKTPOJIUTUUYCCKAA AUCCOLIMAIUA, KUCIIOTA,



OCHOBaHHUE, OKHCIIEHUE U BOCCTAaHOBJIEHUE, TEIJIOBON AP (PEKT peakui, CKOPOCTh XUMHUECKOMN
peakiuu, KaTainu3, XMMUYECKOe PaBHOBECHUE;

- OCHOBHBIE 3aKOHbl XMMHHM: 3aKOH COXPAHEHHSI MAacCChl M JHEPIrUH, KPATHBIX OTHOIICHHI,
MOCTOSTHCTBA COCTaBa, OOBEMHBIX OTHOIICHWH; KMHETHYECKUH M TEPMOAMHAMHYECKUN 3aKOH
JICUCTBYIOIIUX MAcCC;

- 06H_II/IC CBCIACHHSA O XMMHUYCCKOM DJICMCHTC (HaSBaHI/Ie, XUMHYSCKHI CHMBOJI, OTHOCHUTCJIbHAsA
aTOMHasd Macca);

- MIOJIO’KEHHE XUMHUYECKOro 3yieMenTa B [lepuonnueckoii cucteme (OPsSIKOBBIA HOMED, IEPUO/I,
rpynna, noArpymnmna);
- CTpOEHHE aToMa »JIeMeHTa (3aps] s1pa; YHCIO IMPOTOHOB M HEUTPOHOB B AIpE; YHCIIO

QJICKTPOHOB;,

- DJIGKTPOHHAs KOHQUTypalus, paclpeleieHue 3JICKTPOHOB IO JHEPTETHYECKUM YPOBHSM,
MOJAYPOBHSIM U aTOMHBIM OpOUTAIISIM;

- CBoOIicTBa IMpOCTOro BCUICCTBA, 06pasyeMoro JaHHBIM JJICMCHTOM (MeTaJ'IJ'I, HEMCTAJll,
arperaTHoc COCTOAHUC IIPpHU OOBIYHBIX YCIOBUAX, TUIL XUMHUYECKOM CBS3U B BGIJ_ICCTBC);

- BBICIIMHA OKCHJ] M COOTBETCTBYIOIIUN eMy TUIAPOKCUA ((POopMyibl, BaJICHTHOCTh M CTEIEHb
OKHCJIEHHUS 3JIEMEHTA B COEIMHEHHUH ), UX KHCIOTHO-OCHOBHBIE CBOICTBA;

- BOAOpoAHOEe coeauHeHHe ((opMyra, BaJEHTHOCTb M CTENEHb OKHUCICHHS D3JeMEHTa B
COEIMHEHUN); IPYTHe COeNUHEHUs dieMeHTa ((popMyIibl, KAaTHOHHAS WM aHUOHHAS (popma).

yMeTb:
- Ha3bIBaTh HEOPTAaHUYECKHUE BEIIECTBA 10 «TPUBHAIIBHOW» WIIN MEXIyHAPOJIHON HOMEHKJIIATYPE;

- ONpCACTIATE: BAJICHTHOCTh M CTCIICHb OKUCJICHUA XMMHUUYCCKHUX BJICMCHTOB, THIL XUMHYECKOH
CBsA3M B COCAMHCHHAX, 3apsa] HOHA, XapaKTCP CpCAbl B BOAHBIX PACTBOPAX HCOPraHUYCCKHUX
COGI[I/IHGHI/II\/'I, OKHCJINTEIIFHBIE 1 BOCCTAHOBUTEIBLHEIC CBOMCTBA COCAMHCHUS,

- COCTaBJIATh CTPYKTYpPHbIE (hOPMYJIIBI MOJIEKYJI M MIPEICKA3bIBATh UX T€OMETPHIO;

- aApaKTCpU30BaTh: JJICMCHTBI B NECpUOJAAX U TPYIIIIAX MO HX IIOJIOKCHUIO B HepHOHquCKOﬁ
CHUCTEMC I[I/I MeH,Z[eJIeeBa; 06H_[I/Ie XMMHYECKHE CBOMCTBA MCTAJIJIOB, HCEMCTAJIJIOB, OCHOBHBIX
KJIaCCOB HCOPIraHUYCCKUX COCHHHGHHﬁ;

- OOBSACHATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; MPUPOIY XUMUUYECKOU
CBS3M (MOHHOM, KOBAJIEHTHOM, METAININYECKOM ), 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakiuu 1
MOJIO’KEHUS XMMHUYECKOTO pPaBHOBECUS OT PA3IMYHBIX (PaKTOPOB;

- COCTaBJIsITb yYpaBHCHHUA HU CXCMbl XUMHWYCCKUX peaKL[I/Iﬁ u TIMpOBOAHUTL II0 HHUM
CTCXUOMCTPUUCCKHUEC PACUCTHI,

- BBINOJHATE XUMHWYECKHUH OKCIICPUMCHT I10 pacClio3HaBaHUIO BaKHEHIITNX HCOPTaHUYCCKUX
BCIICCTB U ITOJTYUYCHUTIO HpOCTGﬁIHHX BCIIIECTB,

- IPOBOJIUTH CAMOCTOSITENIbHBIN MOUCK XUMUYECKONH HH(POPMAITUH C UCTIOIH30BAaHUEM PA3TMUHBIX
MCTOYHUKOB (HAYYHBIX U3/IaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB Internet).



BJIAJ1€Th:

- ME€ToaaMu OIIPCACIICHHUA BO3MOXXHOCTH IIPOTEKAaHUA XHUMHUYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHbIX
YCIIOBUAX U OLICHKH UX HOCHCHCTBHﬁ;

- TCOPCTUYCCKUMHU MCTOAAMHU OITMCAHHA CBOICTB MMPOCTBIX W CIIOKHBIX BCHICCTB HAa OCHOBC
IIOJIOKCHHUA COCTABIAOINNX UX 3JICMCHTOB B HepI/IOI[I/I‘{eCKOfI CUCTEMEC XUMHNYCCKUX 3JICMCHTOB,

- criocobamu 0e30macHOro 00paIleHus ¢ TOPIOYUMU U TOKCHYHBIMH BEILECTBAMM;
- OCHOBHBIMH HaBBIKAMH PabOTHI C JIaOOpaTOPHBIM 000PYAOBAHUEM;

- MCTOJaMH1 IPUT'OTOBJICHUA paCTBOPOB 3aﬂaHHOﬁ KOHILICHTPAaI1H.

TeMbl U pa3jaeiibl Kypca:
1. [Ipeamer u 3a7a4vl XUMHUH, OCHOBHBIE IIOHATUS U 3aKOHbI XUMUHU

XuMHs Kak OfHa M3 EeCTECTBEHHBIX HayK. B3auMocBs3b Xumuu, (GU3MKK U OUOJIOTHU.
OcoOennoctu xumuu Kak Hayku. CTpykTypa M si3blk xumuu. BemectBo. Knaccudukanus
XUMHYECKHUX BEIIECTB. X UMUYECKHUE JIEMEHThI. ATOM, aTOMHBII HOMEp, OTHOCUTEIbHAs aTOMHAsI
Macca, M30TOombl. PacmpocTpaHEHHOCTh XMMHUYECKUX 3JIEMEHTOB B mpupoze. [lepmoamueckas
cucTteMa XuMu4eckux snemeHToB. Ctpykrypa tabmunsl .M. Menneneesa, rpynmsl, nepuoasl 1
0si0ku. MeTayibl 1 HEMETaUIbl. XUMUYECKUE COCIUHEHUS] M UX XapaKTEPUCTUKHU: CTPOCHHUE,
coctaB, CBOMCTBO. IIpocThie u cioxHble coenuHeHus. CTEXHOMETPUUYECKUE COOTHOILICHUS,
IMIOHUpHUYECKass W MOJCKYJsipHas (opMyina COSAMHECHHS. BaleHTHOCTh  JJICMCHTOB.
HecrexnomeTpruyeckue coequHEHMS. AJUIOTPONHBIC U ToIUMOpdHBIe Moaudukari. OCHOBHBIC
KJIACCHI HEOPTaHWYECKUX COCAMHEHHWI: OKCHUIbI, KHUCIOTHI, OCHOBAaHMS, COJH, OHHApHbBIC
COCINHEHUS. [IpeBpamenus XUMHUYECKUX COCTMHEHUH. YpaBHeHust peaKkuuid.
CrexuoMeTpruiecKue pacu€Thl 10 YPaBHEHUAM peakinii. XuMuueckas nepemennas. opmanpHas
3alUCh U MEXaHM3M pEeaKIMH. JHEepPreThuecKas KpuBas XMMUYECKON peakiuuu. DIeMeHTapHbBIN
aKT XMMUYECKOW PEaKlHH.

[TpakTuyeckas yacth: "TexHuka 6€30MaCHOCTH IpU pabOTe B XMMUYECKOH JIaOOpaTOpUH.

OcHOBHBIE BHJBl XUMHUYECKOH TMOCYIAbl M J1a0OpaTOpHOTO 000pYyAOBaHMs, OONACTH HX
npuMmeHeHus. Pabora ¢ Becamu, mpasmiia B3BemnBaHua. COOpKa MPOCTEHUIINX YCTaHOBOK JUIS
nostydeHust u coopa razon. COOp ra30B METO/I0M BBHITECHEHUS KUJIKOCTH U METOJIOM BBITECHEHUS
BO3/lyXd. YpPaBHEHHE M CTEXMOMETpUS XUMUYECKOM pEaklIMH, MOJSpHas Macca. YpaBHEHHE
MenneneeBa-Knanetipona. Onpenenenre MOJISIPHON MacChl HEM3BECTHOTO METajlia Mo 00beMy
BOJIOPOJia, BBIIEIMBILErOCS B XOJI€ €ro peakluu ¢ Kuciaoro. OmnpeneneHne MOJIIPHOW Macchl
HEU3BECTHOIO METajlla MO JABJIEHUIO BOAOPOJA, BBIIEIUBIIETOCS B XOJE€ PEaKLUU METaIa C
kucinoToi. Onpenenenne coctaBa kapooHaTa Mo 0ObeMy YIJIEKHCIOrO ras3a, BbIACIUBILEroCs B
XO0JIe €ro peakuuu ¢ KucioTod. OmpeneneHne MOJIIPHOM MacChl HEM3BECTHOW OpPraHM4ecKon
KHCJIOTHI IO 00beMy IIEeJIOUH, MOLIENIeH Ha ee HeHTpanu3aluio.

2. DNEKTPOHHOE CTPOEHHE aToMa



BomoponomnonoOHpie aTOMBI M HOHBI. DJIEKTPOHHBIC YPOBHU SHEPIUH, BOJHOBBIC (DYHKITHH,
MPOCTPAHCTBEHHOE pachpesiefieHne d3JIEKTPOHHOW IUJIOTHOCTH, pagualibHas W YIJoBas
3aBUCHUMOCTh BOJHOBBIX (pyHKIHil. KBaHTOBBIC YHClia 7EKTpOHA. MHOTO3JIEKTPOHHBIC aTOMBI.
OpnHosnekTpoHHOe mpuOMKeHne. DddexTuBHBIC 3apsasl. Bomopoaomogo0Hbie OpOUTAIIH.
[lpunuuner  3anonHeHus opoOutaneir. [luarpamMma SHEpreTMUEeCKMX YpOBHEM  aroma.
[lepuoanyeckue CBOWCTBA 3JIEMEHTOB: aTOMHBIC M MOHHBIC PAIUyChl, YHEPTUs WOHHU3AIUH U
CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPHULIATEILHOCTh 10 MaJIuKeHy.

[TpakTryeckast 4acTb: DIEKTPOHHOE cTpoeHHe aToma. OKpalluBaHUE IJIAMEHH COEIMHEHUSMU
sneMeHTOB [A u [IA rpyni, CnekTp u3JIydeHus aToMa, MEXaHW3M €ro BO3HUKHOBEHUS Ha PUMEPE
aTOMOB HIENIOYHBIX METAIOB. M3MeHeHHe CBOWCTB aTOMOB 3JIEMEHTOB B MEPUOJE U TPYIIIIE.
H3MeHeHne CBOMCTB MPOCTHIX BELIECTB B MEPUOJIE U rpymne (Ha mpuMepe MeTasioB [A rpymmbl
u 3 nepuona). M3meHeHHe CBOWCTB THAPOKCHIOB B MEpHOJE (Ha MpUMepe THUIPOKCHIIOB
3JIeMEeHTOB 3 mepuoja) u rpymnmne. M3MeHeHune OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX CBOWCTB
3JIEMEHTOB B leprojie (Ha MpUMepe COeTUHEHMI 27IeMEHTOB 3 Meprojia) U TpyIe. Y paBHUBaHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOAOM AJIEKTPOHHOTO OallaHca.

3. Xumnueckas CBS3b, SJICKTPOHHOC U IPOCTPAHCTBCHHOC CTPOCHUC MOJICKYIJI

OO0pa3oBaHue XMMHUECKOH CBsA3M Mexkay aromamu. KoBanenTHas cBsizb. BanentHocTs. [1paBuiio
okteta. CTpykTypsl Jlptouca. Pe3onaHcHble cTpykTypbl. DopManbHBIM 3aps]l U CTENEHb
OKHCJICHUS JJIEMEHTa B COCJUHEHNH. XapaKTEPUCTUKU XMMHUYECKOM CBA3M — IOPSNOK CBS3H,
JUIMHA, YHEPTHUsl, NOJAPHOCTh. I'eomerpust mMoiseKyn. Mozenb OTTaJKUBaHUS 3JIEKTPOHHBIX Map
BAJICHTHBIX OpOWTANIell U ee orpaHuyeHHs. Teopusi THOPUIU3AIMH M HAIPaBICHHOCTh CBS3EH.
DJEeKTPOHHBIE COCTOSIHUSI MOJEKYNbl. MeToax MOJIEKYJIspHBIX opOuTaneil. DIeKTpOoHHAs
KoHurypanus monekynsl. Meron MO B npubmmxennn JIKAO. KoppensinonHsie 1uarpaMMsl,
CBS3BIBAIOIIME, HECBS3BIBAIOIME U PA3PHIXJIAIOLIME OpOUTANIN, HMOPSAJOK CBSI3U. DJIEKTPOHHOE
CTPOEHHE JIBYXaTOMHBIX MoJieKyll. [lonsaTre o nmocrpoennn MO rereposiiepHbIX ABYXaTOMHBIX
MOJIEKYJI. MexXMOJIeKyIIsIpHbIE B3aUMOAEHCTBUA. BonopoaHas cBA3b, €€ MpUpPOAA, CBOMCTBA U
pOJIb B JKMJIKOCTSX, MOJIEKYJISPHBIX KPUCTAJIIaX U MaKpoMoJleKynaX. BaH-nep-BaanbcoBa CBs3b,
pa3iIUYHbIE BUABI AUIOJb-AUIIOJIBHBIX B3aUMOJEHCTBUMN.

[TpakTrueckast yactb: THUIIBI XUMUYECKOW CBSA3HM, MEXaHU3Mbl 00pa30BaHUSI KOBAJIEHTHOM CBSI3U
(oOMeHHBIH, TOHOpHO-aKLenTopHbI). @opmyinsl JIbtouca, Teopus OTTAIKUBAHUS JIEKTPOHHBIX
nap, BIMSHHE T€OMETPUHM YacTHI] Ha UX PEaKUHMOHHYI0 CHOCOOHOCTh. BonoponHas cBs3b,
MEeXaHM3M ee o00pa3oBaHMs, BIMSHME HA CBOICTBA BelECTBA (TeMIepaTypa KUIIEHUS,
TEIJIOEMKOCTh, BA3KOCTH). [ 1apoduiIbHOCTh, THAPOGOOHOCTD. JlucTIepCHOHHOE B3aUMOIEHCTBHE
(cunpl Jlonnmona). Tumbl KpUCTANIMYECKUX pPEIIETOK, CBOMCTBA BEIIECTB C Pa3IMYHBIMHU
KPUCTATIMYECKMMHU pelIeTKaMU (TeMIepaTyphl IJIaBJICHUs, paCTBOPUMOCTD). J[BHIKYILIME CHIIBI
IIPOLIECCOB PACTBOPEHUS BEIIECTB B MOJISIPHBIX M HETIOJISIPHBIX PACTBOPUTENSAX. DKCTPAKIINSL.

4. OCHOBBI XMMHUYECKON TEPMOJIMHAMHUKHN U KHHETHKH, PABHOBECHE

KJ'IaCCI/I(bI/IKaI_[I/IH XUMHUYCCKUX peaKuHﬁ. CTCXI/IOMCTpI/IquKOC OIIMCaHHE XHMHUYECKOMH pCaKknuu.
3HCpF CTUYCCKAasA KpuBasd BHeMCHTapHOﬁ XUMHYECKOU pCaKknuu. HpHMa}I u o6paTHa;1 pCaKkIuu.
HepBLIfI 3aKOH TCPpMOJWMHAMHUKN M €TI0 IPUMCHCHHC K XHUMHUUYCCKHM PCAKIUSAM. OHTAIBINUS.
Tenmora XMMHYECKHX peaKLII/Iﬁ npu MNOCTOAHHOM o0beMe H Ipu MOCTOSAHHOM J1aBJICHUH.
TepMOXI/IMI/I‘-ICCKI/IC YpaBHCHUA peaKHHﬁ. 3akon ['ecca. DHranmbImu O6paBOBaHI/I}I, CropaHus,



pactBopeHHs. TepMOXUMHYECKHE LMKIbI. ODHTpomnus. BTOpoll 3akKOH B MNPUMEHEHUH K
XUMHYECKHM TpoueccaM. OHepruss ['mO0ca, SHTaJbNUNHBIA M SHTPONUUHBIA (aKTOPBHI.
OOpatumbie peaknnu. XHMHUYECKOE PaBHOBECHE — OlpeieeHre u obmue cBoiicTBa. Koncranra
paBHOBeCHsI M €€ CBA3b C TepMoauHaMuueckumu ¢yakmmsmu. [Ipunmun Jle Hlarense.
TepMoauHaMUYeCcKHe CHpPAaBOYHBIC JaHHBIE 00 MHIUBUAYAJIbHBIX BEUIECTBAX U XMMHUYECKHX
peaKusx.

XapakTepHble BpeMeHa XUMUYCCKUX PEAKIUNA. DHEPreTHYCCKUN Oaphep XUMHUUYECKON PEaKIIUH.
CnocoObl akTuBanMu peareHTOB. lloHATHEe O MexaHu3Me Xumudeckod peakiuu. CKOpocTh
XUMHUYECKON peaklMM U €€ 3aBUCHUMOCTh OT Pa3JIMYHBIX (PaKkTOpOB. 3aKOH JEHCTBYIOIIMUX Macc.
Koncranta ckopoctu. YpaBHeHue AppeHuyca. JIMMUTHpYIOMIAsi CTaausl CIOXKHOW pPEaKIMH.
Karanus, ero pons B xumuu. OCHOBHbIE MeXaHU3MbI KaTanu3a. OO0Iire CBONCTBA KaTaJIU3aTOPOB.

IIpakTnueckas yacts: Kunerudeckoe ypaBHeHue. Ilopsmok peakuuu, MOPSAOK IO BEILIECTBY,
MOJIEKYJISIPHOCTh peakuuu. OrnpeneneHue MopsaKka peakiuu W3 SKCIEPUMEHTAIbHBIX JIaHHBIX.
@akTophl, BIUSIOLIME HA CKOPOCTh XMMHYECKOM peakuuu (KOHLEHTpalMsl pearupyrommx
BEILECTB, TEMIIEpaTypa, IPUCYTCTBHE KaTaJIM3aTOpa, IUIOLAAb MOBEPXHOCTH PEarupyroInx
BEIICCTB, TpuUpoja pearupyromux BemiectB). [lpaBuno Bant-I'odda, onpenenenue
TEMIIEPaTypHOTO KO PUIIMEHTA U3 SKCIICPUMEHTAIBHBIX JaHHBIX, ypaBHEHHE AppeHHyca.

XHUMHYECKOE paBHOBECHE, KOHCTaHTa paBHoBecHs. CrocoObl CMEIIEHUS XUMHYECKOTO
paBHOBecHs (M3MEHEHHE KOHIICHTpAI[MM BEIIeCTB, M3MeHeHHe TemmepaTypsl). [lpunoun Jle
Illatense, ero 000CHOBAaHUE.

5. PactBopbl. CriocoObI BeIpaXKeHUsI KOHIICHTPAIIUH, KOJUTUTaTHBHBIE CBOIICTBA PACTBOPOB

PaCTBOpLI, Hux KJIaCCI/I(i)I/IKaL[I/ISI. Crioco05b1 BBIPAXXCHHA COCTaBa paCTBOpPAa — MOJIbHAA U MaCCOBast
J0JId, MOJIsIpHasd KOHLCHTPAal KA. HOJ'ISIpHBIe " HCIIOJIIPHBIC PACTBOPUTCIIN. PaCTBOpI/IMOCTB Hn €c
3aBUCUMOCTb OT TCEMIICPATYPbl U JaBJICHUS. OTnuune CBOWMCTB pacTBOpOB OT CBOMCTB
WHAUBUAYAJIBbHBIX  BCUICCTB. KonnuraruBable  CBOWCTBA pacTBOpPOB  DJCKTPOJIUTOB U
HE3JICKTPOJIUTOB. OcmoTrueckoe JaBJICHHC. 3akoH Paynﬂ. HN3oToHMYEeCKHI KOB(I)(l)I/II_[I/ICHT.
[ToBpiIEHHE TEMIICPATYpPbl KUIICHUA W IMOHHUXKXCHUC TEMIICpATYpPbl 3aMCp3aHUsA pPaCTBOPOB C
MO3HUIIUM KOJIUTaTUBHBIX CBOMCTB.

[TpakTnueckast yactb: CnocoObl BBIpaKEHMsI KOHLIEHTPAllMM pPACTBOPOB (MaccoBas OIS
pacTBOPEHHOTO  BEIIECTBA, MOJISIpHAs  KOHLIEHTpAlMs), MEpeBOJ MEXAY eAUHHUIAMU
KOHIIeHTpauuu. [ [purorosienune pacTBOPOB 3aJaHHON KOHLIEHTPALUH.

6. PacTBOpBI, 25eKTpOIUTHYECKAS] TUCCOLIUATIMS

SJIGKTpOJII/ITI/I‘leCKaH aucconuanusa, OJCKTPOJIUTBI W HCEIJICKTPOJIWTHI. CunbHble cltaOble
SJICKTPOJINUTHI. Crenenn Jucconmanu, KOHCTaHTa AuCCOIMaIiuu. I[I/ICCOI_II/IaI_II/IH KHUCJIOT,
OCHOBaHUi U conei. Bzaumoneiicteue MCKAY HOHAaMH B PaCTBOPEC, HOHHBIC YPABHCHUA pCaKI_[I/II\/'I.
CBs3bIBaHHUE HOHOB, HAITPpaBJICHUC peaKLII/Iﬁ HOHHOI'0 OOMEHA.

[TpakTrueckast yacth: CunbHbIE U c1a0ble JeKTPoauThl. Peakiuy noHHOro 0OMeHa, ABUXKYIIHIE
CHWJIBI peaklnii HOHHOTO oOMeHa. IHIuKaTopsl.

7. KHCI0THO-OCHOBHEIC paBHOBECHSA B paCTBOpax



Kucnotel u ocHoBanus mo Appennycy. CHIIbHBIC U clla0ble KHCIOTHI U OCHOBaHUS. KOHCTaHTHBI
KHUCJIOTHOCTH M OCHOBHOCTU. CTyneHYaras Iaucconuanusi Ha npumepe (GpochopHOM KHUCITOTHI.
KucnorHocts mo bpeHcreny, compsKeHHbIE KHCIOTBI M OCHOBaHMsA. Bonxa kak kuciaora u
OCHOBaHue. ABTOMOHHM3allUsl BOABI, MOH ruapokconus. pH pactBopos. Pacuer pH pactBopoB
cJ1a0bIX KUCIIOT U OcHOBaHMU. ['unponus coneil. Bydepusie pactBopsl. Kucnorsl 1 ocHOBaHUS IO
JIptoucy. IIpoussenenne pacCTBOPUMOCTH.

[IpakTnueckass yactb: [loHATHME KHUCIOTHI M OCHOBAaHUSI C TMO3UIUNA Teopuil AppeHuyca u
bpencrena-Jloypu. KucnorHo-ocHoBHOe paBHOBecHe, COIpsDKeHHas mapa. KoHcTaHTb
KHCIIOTHOCTH M ocHOBHOCTHU. [loTeHnuomerpuueckoe uzmepenue pH, pacuer pH s cunbHOM
KHUCIIOTBI/CHJIBHOTO OCHOBaHUS, cl1ab0i KHUCIOThI/ciiaboro ocHoBauus. ['uaponus, onpeneneHue
KHCJIOTHOCTH CPeJIbl B pacTBOpax coseil. bydepusie pactBopsl, pacuet pH OydepHbIX pacTBOpPOB.
Bnusaue pazbaBnenns Ha pH OydepHbIx pacTBopoB. JleiicTBHE KHCIOT W Imenoded Ha pH
Oy(depHBIX pacTBOPOB.

8. OKHCIUTETHEHO-BOCCTAHOBUTEILHBIE p€aKnuu

[ToHATHST OKHCIEHUS W BOCCTAaHOBJEHHS. TUNWYHBIE BOCCTAHOBUTEIW W  OKHUCIUTENH.
CocraBiieHrue ypaBHEHHUI OKUCITUTEIbHO-BOCCTAHOBUTEbHBIX PEAKIIUNA: METO/IbI SJIEKTPOHHOTO U
AIIEKTPOHHO-MOHHOTO OanaHca. OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC MTOTEHLIHAJIBI.
CornpsbKkeHHbIE OKHCIUTENTU M BOoccTaHoBUTENU. YpaBHeHue Hepucra. Jlmarpammer Jlatumepa.
Ce3p DJIC ¢ TepMOAMHAMHUYECKHMMH CBOMCTBAMHU. XHMHYECKHE MCTOYHUKH TOKA, HX
KJaccupukanus. DIEKTPOIIU3 PACTBOPOB U PACILIABOB.

[TpakTiyeckass 4acTh: YpaBHUBAaHUE OKHUCIUTEIHHO-BOCCTAHOBUTENIBHBIX pPEAKIHA METOJ0M
AIEKTPOHHO-MOHHOTO Oananca. CTaHIAPTHBIN AEKTPOAHBIN MoTeHuuan. YpaBHenue HepHera.
Bnusnue pH cpenpl Ha OKUCIMTENBHYIO CIIOCOOHOCTH M COCTaB MPOAYKTOB OKHCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX peaKkiuu. MI3MeHeHHe OKUCIUTEIbHBIX CBOMCTB @30THON M CEPHON KUCIIOT B
3aBUCUMOCTHU OT KOHIICHTPALIMH.

9. Xumus BOAOpPOJa U Ir'aJIOTCHOB

[Tonoxenue Bogopoaa u ragoreHoB B lleproauyeckoii cucreme. TUITHYHBIE CBOMCTBA U CTENIEHU
OKuceHus ranoreHoB. OcoOeHHOCTh BoaOpoa. M3oTomsl Bogopoaa; mogydyeHHe W CBOMCTBA.
WNon runpoxconust. I'mapuasl. [IpoMbltiuieHHbIE U TaA0OPAaTOPHBIE CIIOCOOBI TTOJIYYEHHS BOJIOPOIa
U TaJOTeHOB. XHUMHYECKHME ¢ (PU3NYECKHE CBOWCTBA TajOT€HOB. [ aJOreHOBOIOPOIBI.
BzaumopeiictBue ranoreHoB ¢ Boaoul. KucioponHsie coelrHEHUs rajioreHoB. llonmydenne u
XUMHUYECKHE CBOMCTBA KUCIOPOJIOCOACPKAIINX COSTMHEHUHN TaIOT€HOB.

[Tpaktuyeckas yacte: [lomydenue ranoreHoB (xjopa, 6poma, ionaa). OKUCIUTENbHbBIE CBOMCTBA
raJlorTeHOB, CPABHEHUE OKUCIIUTEIBHOW CIIOCOOHOCTH MPOCTBIX BelleCTB-rajioreHoB. CpaBHEHHE
BOCCTAHOBUTEJIBHOM  CIIOCOOHOCTH  TaJIOT€HUI-MOHOB, H3MEHEHHE BOCCTAaHOBUTEIHLHOU
CHOCOOHOCTH TaJIOTEHUJI-MOHOB B rpymnmne. KadecTBeHHBbIE peakIUM TajlOTeHH]I-HOHOB.
Kucnoponconepkamme coeiMHEHHs TaloreHoB. (CpaBHEHHE OKHUCIUTENBbHBIX  CBOMCTB
KHCJIOPOJICOIEPKALMX COEIMHEHUN TrajoreHoB B rpynne. CpaBHEHUE OKUCIUTENBHBIX CBOMCTB
KHCJIOPO/ICO/IEPKAIMX COSAMHEHUH T'aJOT€HOB ¢ pa3HbIMU CTEMEHSAMU OKUCIIEHUS (Ha mpumepe
XJIOpa), BIMSHUE T€OMETPUHN HOHA Ha €r0 OKUCIIUTENIbHBIE CBOUCTBA.



10. XuMus XxanbKOreHOB

OO6mas xapaktepuctuka »djemMeHTOB 16 rpynmnbl Ilepuoanueckoid CUCTEMBI  3JIEMEHTOB.
OTauuuTeNbHbBIE CBOWCTBA KHUCIOpOAA M 030H. XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB.
XanbpKOreHu bl — MOJYyYeHUE U XUMUYECKUE CBOMCTBA. BoopogHbie coeiMHEHUsT XaaIbKOIE€HOB.
OKkcuabl U KHUCIOPOJHBIE KHUCIOTBHI cepbl M cesieHa. [lodyueHume M XuMuyeckue CBOMCTBA
KHCIIOPOIOCOCPIKAIIUX COSTUHEHUH cepbl, ceneHa u Teutypa.  \[IpakTudeckast YacTh:
OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE ~ CBOMCTBA  IMEpPOKCHIA  BOJXOpoAa.  AJUIOTPOIIHbIE
Moau(UKaIMK Ccepbl, MOJyuyeHue IaacTuueckoil cepol. [lomydyenue u cBoiicTBa cynbduaoB
MetasuioB. [lomydenne u cBorictBa okcuzaa cepsl (IV). CBoiicTBa cepHOI KUCIOTHI U CYIb(HaTOB.
KauecTBeHHbBIE peakLiy cepocoepKalliuX HOHOB.

11. Xumusg mnHUKTOreHOB ¥ HeMeTalyioB 13 u 14 rpynn [lepruoandyeckoil CUHCTEMBI 2JIEMEHTOB

OO11as xapakTepucTrKa 3neMeHToB 15 rpynmnsl I[lepuonnyeckoil cucremsl 31eMeHTOB. TUIMYHBIE
CTENIEHU OKMCJICHUS COeAMHEHUM a3oTa, (ocdopa, Mbllbika U CypbMbl. BogopoaHbie
COEJMHEHUS] MHUKTOI€HOB — CIIOCOOBI MOJY4YeHHs U XUMHueckue cBoicTBa. CoiaM aMMOHMSL.
Oxkcuppl 15 rpynnsl [lepuoanueckoit cuctemsl 31eMeHTOB. [loyuenne u Xumuueckue cBOMCTBa
KHCJIOPOJHBIX KHCIOT a3oTa u (ocdopa, MBIIBIKA U CYpbMBI. YTIEpoja, KpeMHHH U 0Oop.
OcoOeHHOCTH CTPOEHHUS, PU3NYECKUX M XUMHUYECKUX CBOMCTB. OKCHABI YII€poAaa, YrojbHas
KHCIOTa U KapOoHaThl. OKCHIBI KpeMHHS U 00pa, CHIIMKAThI, OOPATHI.

[TpakTuueckas yacth: "[lonydeHue u cBolicTBa aMMuaka u cosieil ammonusi. CpaBHEHHE CBOMCTB
HUTPUTOB M HUTPAToOB. Tepmuueckoe pasnoxkeHue HuUTpaToB. CBoiicTBa ¢ocdopa u ero
KHUCIIOPOJICOIepKALUX coennHeHnit. CBOIICTBa HOPMANIbHBIX U KUCIBIX (pocdaToB.

[Tomyyenue u cBoiictBa okcuzaa yriepoaa (IV). CBolicTBa HOpMAIBHBIX M KUCIIBIX KapOOHATOB.
CBoiiCTBa CHIIMKATOB.

12. Xumus HICJIOYHBIX HICJIOYHO3CEMCIIbHBIX MCTAJJIOB U MCTAJUIOB I'NTaBHBIX MOATPYIIII

[Tonoxxenne MeramnoB B Ilepumoauueckoid cucreme syeMeHToB. OOmme ¢uznueckue u
XUMUYECKHE CBOMCTBA METAJUIOB TJIaBHBIX moArpynm. [lonydeHne W XuMUUYecKHe CBOMCTBA
MIEJIOYHBIX W IIETOYHO3eMeNbHBIX MeTauioB. Illemounm — xmmuyeckue cBoiicTBa. OCHOBHBIC
cBoMCTBa p-MeTaioB. OCOOEHHOCTH XUMHH aJTFOMUHUS: B3aUMOJICHCTBUE C BOJOM, IIEI0YaMHU U
KHCJIOTaMH, BOCCTAHOBUTEJILHBIC CBONCTBA. XMMHUYECKHE CBOMCTBA 0JI0BAa M CBUHIIA.

[TpakTuyeckas yactb: BoccraHoBHUTEIbHBIE CBOMCTBA MPOCTHIX BEIECTB ATIOMUHMS U ITUHKA (Ha
IpUMepe peakimii ¢ KUCI0TaMHU U pacTBopamH Ienoudeit). CBolicTBa THIPOKCUIOB ATIOMUHUS U
IIUHKA, UX aM(pOTEPHOCTb.

13. XuMusg KOMIIJIEKCHBIX COSIMHEHUH

[ToHsITHE KOMIIIEKCHOTO COSIMHEHUS. KOOp,[[I/IHaI_II/IOHHaH TCOpHUA BepHepa. Tunel HCHTPAJIbHBIX
aTOMOB W JIMTaHIOOB. FCOMCTpI/I‘-ICCKOC CTPOCHUC, KOOPAHMHALIWOHHBIC YHCIa U HU30OMCPUA
KOMIIJICKCOB. TCOpI/I}I KpUCTAJNIMYCCKOI'O IIOJIA. CHCKTpBI, OKpaCKka W MAarHuTHBIC CBOICTBa
KOMILJIEKCOB. Y CTOMYMBOCTh KOMILIEKCOB B pacTBOpax. Ycaopus 06pa3013aH1/151 " paspymicHus
KOMILIEKCHBIX COCIUHCHHUH. KoHcTranTa HECTOHHOCTH KOMILIEKCHBIX coequHeHn. TUIHUYHBIE
KOMIIJICKCHBIC COCAMHCHUA XpOMa, KEJI€3a U KoOambTa.



[IpakTnueckas yacth: IloslydeHrne W CBOMCTBA KOMIUJIEKCHBIX COCIMHEHUN aTIOMHUHUS, LIMHKA,
MeJH, JKelie3a U XpoMma.

14. Xumus nepexoIHbIX METAIOB

[Tonoxenue d-metamioB B [lepuoaudeckoii cucteme. D1IeKTpOHHAS KOHPUTYpaLUs IEPEXOIHBIX
MeTaiioB. Tpu psiia mepexoAHblx MeTauioB. OCOOEHHOCTH METaIOB MEPBOIO HMEPEXOTIHOIO
psna. OCHOBHBIE XUMHYECKHE CBOWMCTBA: B3aUMOJEHCTBUE C TallOT€HAMH, KHCIOPOIOM,
pacTBopeHHe B KucaoTax. [lepexonHbie MeTaibl BTOPOro M TPETHETO PsiioB. TUIIHYHBIE CTETIEHU
OKHCIICHHSI ¥ XHUMHYecKue cBoicTBa. (OCOOCHHOCTH XUMHHM MOJMOJAEHA: HW3MEHEHHE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX U KHCIOTHO-OCHOBHBIX CBOMCTB IPM M3MEHEHUH CTEIECHU
okucnenus. Xumusi f-anementoB. Jlantanuapl u akTuHUABL. OCHOBHBIE CBOWCTBA M CTEIECHU
OKHCIICHMS.

[IpakTuueckas yacte: "BoccTaHOBUTENBHBIE CBOMCTBA MPOCTOrO BewecTBa Meau. [lomyuenue u
cBoiictBa okcuna menu (II). Ilonmyuenue u cpoiictBa ruapokcuaa menu (II). KommnexcHbie
coenunenus meau (I). [Tomydyenue u cBoiicTBa okcuaa meau (1).

CaoiicTBa mpoctoro BemecTBa keje3a. [lomyuenue u cBoicTBa ruippokcuaa xenesa (II).
OxuCIUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA coeauHeHui xenesa (I1). Ilomyuenue u cBoiicTBa
ruapokcuaa xkenesa (III). OxucauTenbHO-BOCCTAaHOBUTENBHBIE CBOMCTBA COEAMHEHMM jKele3a
(IIT). KauectBeHnubie peakiuu noHoB xene3a (I11) u (I11).

Koppo3us. ®akTopsl, BAUSIONINE Ha CKOPOCTh KOppo3uu. CriocoObl 3alIUThl OT KOPPO3HUHU.

OO1ee npeacTaBieHUe O KOJUIOMIHBIX CUCTEMaX, MOIydYeHue 30iel ruapokcuaa xenesa (I11I) u
ceppl. Oddexr Tunmans. Tumbsl KOWTOMTHBIX cUCTeM, (DaKTOpPhI, OOYCIABIMBAIOUI