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[TporpamMMa TroCyJapcTBEHHOM MTOIOBOM aTTECTAllMM COCTAaBICHA Ha OCHOBE
denepatbHOro roCyIapCTBEHHOTO 06Pa30BaTeNBHOTO CTaHAaPTa BEICIIET0 00pa3oBaHus o
Hanpapnenmnto moarotosku 03.03.02 Ousuka (mpodmms «brodusuka u GuonHOpMaTUKaY)
paspaborana Ha Kadenpe «®uzmkay OIAOY BO «CeBacTONONLCKAN TOCYNapCTBEHHBIN
YHHBEPCUTET)» C YYETOM TPeOOBAHUH CIIEIYIOIINX HOPMAaTUBHEIX MPABOBHIX JOKYMECHTOB!

- ®enepanpHOro 3akoHa or 29.12.2012 Ne273-®@3 «O6 obpasoBanmm B Poccuiickoi

Oenepanuu»
- @enepalbHOTO TOCYHapCTBEHHOIO 00pa30BaTelIbHOIO  CTaHJapTa  BBICIIETO
obpazoBanusi — OakamaBpuar 10 HampapiaeHuto noxroropkm 03.03.02 ®@wuswka,

YTBEP)KIEHHOTO MpuKa3oM MUHHCTEpCTBA HAayKH U BBICIIEro obpasoBanus Poccmiickoin
®enepanuu ot 07.08.2020 Ne891;

- Ilopsimka opraHW3allid ¥ OCYINECTBIEHHS 00pa30BaTENbHOM IEATEIBHOCTH IIO
00pa3oBaTENBHEIM MIPOrpaMMaM BBICHIEr0 00pa3oBaHWS — IporpaMmaM OakalaBpHara,
IporpaMmaM CIeIManTeTa, [POrpaMMaM MAarhCTPaTyphl, YTBEPKIEHHOTO IPHKA30M
MunncTepeTBa HAyKd M BhICIIEro obpasoBamust Poccmiickoit @enepamuu ot 06.04.2021
Ne 245;

- ITonoxenuss o mOpsaKe pa3pabOTKH W YTBEPKIOCHUS OCHOBHON 00pa3oBaTelbHOH
nporpammbl Ne42-01-09/281, mpmHSTOrO pemmeHreM ydeHoro copeTa CeBacTOIOIBCKOTO
rocymapcTBeHHOro yHmBepcuteTra (mportokon Nel8 or 30.08.2022) m yTBEpXKIEHHOTO
mpukazoM pekropa oT 31.08.2022 Nel731-m, HMHBIX JIOKQJIBGHBEIX HOPMATHBHBEIX aKTOB,
JNEWCTBYIOIMX B YHUBEPCUTETE.

Buoepsbie yTB &pmena U BBeJeHA B AeiicTBHe Ha 3acemaHuu kadenapsl «Duzukay
«;L\n[ » x\&\\C@O L., IPOTOKOJI Nely

IlepeyTBep:kaeHa u BBeeHA B JelicTBHe ¢ M3MEHEHHSIMH Ha 3acelaHUHU Kadenpsl
«Dusukay
« » 20 r, mporoxon Ne

IlepeyTBep:kaeHa U BBelAeHA B JeiicTBHE ¢ W3MEHEHHUSIMH Ha 3aCE€NaHHMH Kadenpsl
«Duzuka '
« » 20 r, mpotoxoin Ne

IlepeyTBep:kaeHa U BBeldeHA B JAeiicTBHE ¢ M3MEHEHHSIMH Ha 3aceJaHHU Kadeapbl
«Duzuka
« » 20 r., mpotokon Ne

PA3PABOTAHO:

PyxoBomutens 00pa3oBaTenb-HOM MporpaMmel

I-p huz.-MaT. HayK M.IL. EBcTurueen
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1. O01mme moJI0KeHus

I'ocynapcTBeHHast UTOroBasi aTTeCTalys, 3aBEpIIAIOLIAsl OCBOEHNE OCHOBHOMN
obOpasoBarenpbHONW MporpaMmbl 1Mo HampasineHuio moarotoBku 03.03.02 dusuka
(mpoduib: buodpusuka u 6nonHpopmaTrka), BISETCS 00s3aTEIHHOMN.

Llenps rocygapCTBEHHOW UTOTOBOM aTTeCTAallMU — ONPEAEIIEHUE COOTBETCTBUS
pe3ynbTaTOB OCBOEHHUSI OOYyYarOIIMMUCS OCHOBHOM OOpa30BaTENbHON MPOTPAMMBbI
cootBeTcTBYIOIUM TpeboBanusM ®I'OC BO.

3aaun rocy1lapCTBEHHON UTOrOBOM arTecTaluu:

- cUCTeMaTH3allks, 3aKpeIIeHUe U PACIIMPEHUE TEOPETUUECKUX U MPAKTHUYECKHUX
3HaHWM no HampaiieHut0 noaArotoBku 03.03.02 ®dusnka ¥ TPUMEHEHHE STHUX
3HAHUN TNpU PEHICHUH KOHKPETHBIX HAyYHBIX, HAyYHO-UCCIIEI0BATEIbCKUX,
TEXHUYECKUX U JIPYTUX 3a]1a4;

- pa3BUTHE HAaBBIKOB CaMOCTOSTCIIGHOM HaydHOH pabOThl W  OBJIAJCHHE
COBPEMEHHBIMH METOJ[aMH HAyYHOTO UCCIICAOBAHUS U SKCIICPUMEHTA
- TOATOTOBKA OOydYalOIIUXCS 10 HampaBieHno «®Du3nkay K PEIICHUIO
npo(eCCHOHANBHBIX  3a7ad B  CICAYIOIUX  BHIAX  NpodecCHOHAITBHON
JESATCIIBHOCTH:

HayuyHo-ucciie1oBaTeIbCcKast 1eITeJIbHOCTD:

— AHaiM3  HAayYHO-TEXHWYECKOW  WHQPOpPMAIMH,  OTCYCCTBEHHOIO |
3apy0eHOTO OIBITA M0 TEMATHKE UCCIICTOBAHHMS,

— MaTeMaTHYeCKOe MOJICITUPOBAHHE,

— ydYacTHe B IUIAHMPOBAHMHM W TIPOBEACHUU JKCIICPUMEHTOB IO 3aJIaHHOM
METOIuKe, O00paboTKa pe3yabTartoB C MNPUMEHEHHWEM COBPEMEHHBIX
WH(POPMAITMOHHBIX TEXHOJIOTUH ¥ TEXHHYECKHUX CPE/CTB,;

— TMONTOTOBKAa UM COCTaBiIeHHE 0030poB, pedeparoB, OTUETOB, HAyYHBIX
yOJIMKAIMA U TOKJIaJJ0B HA HAYYHBIX KOH(DEPECHIIUAX U CEMHHAPaX

[ocynapcTBeHHast WTOroBas aTrTecTanys OOydYaloUIMXCsl 10 JIaHHOU
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMe MPOBOAUTCS B popMe:

- IloaroroBke k caave U cjlaya rocyAapCTBEHHOTO IK3aMEHa;

- [lonrotoBke Kk  mpoLeAype  3aluThl W 3alldTa  BBIMYCKHOM
KBalU(UKaMOHHON paboThl (nanee — BKP).

[Iporpamma rocyaapCTBEHHOW UTOTOBOM arrectauuu (naiee — IIporpamma)
BKJTIOYAET:

- IpOrpaMMy roCyJapCTBEHHOI'O 3K3aMEHa;

- TpeOOBaHUS K BBITYCKHBIM KBAIM(UKAMOHHBIM paboTaM U HOPSAKY HX
BBITTOJTHEHHUS.

2. IlepeyeHb KOMIIETEHIIUI, YPOBEHb C(POPMHUPOBAHHOCTH KOTOPHIX
OLICHUBACTCH HA TOCYyIaAPCTBEHHOM UTOTOBOM aTTeCTALUM

B xome mpoBeneHus rocyiapCTBEHHOM MTOTOBOM aTTECTALlMM IPOBEPSAETCS



YPOBEHb TMOJTOTOBICHHOCTH OOY4YalOIIUXCAd K PEIICHHI0 NpodeCcCHOHATBHBIX

3a/1a4, YpOBEHb
COBOKYIHOCTH KO

c(hOPMUPOBAHHOCTH Y BBIMYCKHUKOB, ocBouBIuX OOII,
MIIETeHIIUH B cooTBeTcTBUU ¢ TpeboBanusmu PI'OC BO, ¢

y4eToM npoduiisi peanusyeMoi 00pa3oBaTeIbHON MPOTrPaMMBI.

B X0Jie

rocyaapCTBCHHOT'O OK3aMCHa BBIITYCKHHUKH JOJIDKHBI

NpOACMOHCTPUPOBATH BIIAACHUC CIICAYIOIMNMMHU KOMIICTCHIUAMM:

Koa xomMnerennun ]

Conepxanue KOMNeTEeHIIUN

YK-1

Crioco0eH OCyIIECTBISTh MOUCK, KPUTHUECKUN aHAIIU3 U CUHTE3
nH(OpMAaILIUY, TIPUMEHSATh CHCTEMHBIHN MOIXO/ IS PEIICHUs
MMOCTaBJICHHBIX 3a/1a4

YK-2

Crioco0eH orpenensaTh KpyT 3a/lad B paMKax MOCTaBICHHOHW eI U
BBIOMpATH ONTUMANIbHBIE CIIOCOOBI UX PELICHUS, UCXOs U3 AEUCTBYIOIINX
[MPAaBOBBIX HOPM, UMEIOLIUXCSI PECYPCOB U OTPaHUYEHUN

VK-3

CriocoOeH OCyIIECTBIISITh COIMAIBHOE B3aMMOJICUCTBUE M PEaTi30BhIBATH
CBOIO POJIb B KOMaH 1€

VK4

Crioco0eH OCYIIECTBIISTH JISTOBYI0 KOMMYHUKAIIWIO B YCTHOU U
MUCbMEHHOM (popMax Ha rocyapcTBEHHOM si3bike Poccuiickoit denepanun
1 MHOCTPAHHOM(bIX) sI3bIKE(axX)

YK-5

CrocoOeH BOCIPUHUMATh MEKKYJIbTYPHOE pa3HO0Opasue o0IIecTBa B
COLIMATIbHO-UCTOPUIECKOM, dTUYECKOM U (hrU10co0(hCKOM KOHTEKCTaxX

YK-6

CriocoOeH ympaBisiTh CBOUM BpEMEHEM, BBICTPANBATh U PEATU30BBIBAThH
TPACKTOPHUIO CAMOPA3BUTHS HA OCHOBE MPUHITUTIOB 00pa30BaHUs B TEUCHUE
BCEU KU3HU

YK-7

CriocoOeH moep>KuBaTh TOJKHBIA YPOBEHDb (pr3nyeckoi
IIOATOTOBJICHHOCTH JIsL O6CCH€‘ICHI/I$I HOHHOHCHHOﬁ COHHaHBHOﬁ nu
Mpo(ecCHOHATEHOM JIeATSIIEHOCTH

VK-8

CriocoGeH co3/iaBaTh U MOJAEPKUBATh B TIOBCEAHEBHOMN KU3HU U B
podeccCHoHABEHOM IEeATEILHOCTH 0€30MacHbIe YCIOBHS
KU3HEIESITeIbHOCTH Il COXPaHEHUsI IPUPOJHOM cpefibl, o0ecrieueHus
YCTOWYHBOTO Pa3BUTHs OOIIECTBA, B TOM YHUCIIE IIPH YTPO3E U
BO3HUKHOBEHUHU YPE3BBIYAMHBIX CUTYallMi U BOCHHBIX KOH(IUKTOB

YK-9

CriocoOeH ucnob30BaTh 0a30BbIe Ae(EKTOIOTUYECKHUE 3HAHUS B
COIMaIbHON U TIpoeccoHaIbHOM chepax

YK-10

Crnioco0GeH npuHUMaTh 000CHOBaHHBIE IKOHOMUYECKHUE PEIICHUS B
Pa3IMYHBIX 00JACTSIX KU3HEACITETLHOCTH

YK-11

Crioco0GeH GpopMUpOBaTH HETEPITUMOE OTHOIICHHE K MPOSIBICHUSIM
HKCTPEMHU3Ma, TEPPOPHU3MA, KOPPYIIIHOHHOMY TTOBEICHHUIO U
[POTHUBOJICHCTBOBATh UM B IPO(ECCHOHATBHOM AATSTBHOCTH

O6menpodeccnoHaaIbHbIE KOMIETECHITUN

OIIK-1

CniocoOeH mpuMeHsTh 6a30BbIe 3HAHUS B 00J1acTH (PU3UKO-
MaTEeMaTHYECKUX U (MJIM) ECTECTBEHHBIX HAyK B cepe CBOCH
npodeccnoHaNbHOM e TeIbHOCTH

OIIK-2

Crioco0eH MpOBOIUTH HAYYHBIE HCCIEA0BaHUS (PU3MUECKUX OOBHEKTOB,
CHCTEM H MPOIECCOB, 00padaThIBATh M MPEICTABIIATh SIKCIIEPUMEHTAIbHBIC
NTaHHBIC




OIIK-3

CrniocobeH MOHMMAaTh MPUHIIMITEI PA00THI COBPEMEHHBIX HHPOPMALIMOHHBIX
TEXHOJIOTUH M MCIIOIb30BaTh UX JJIS pEIIeHNUs 3a/1ad MPo(heCCHOHANbHON
NeATeNbHOCTH

[IpodeccrnonanbHble KOMIIETEHIIUU

IK-1

CrniocobeH npuMeHsITh cucTeMy (QyHIaMEHTAIbHBIX 3HAHUN 71
naeHTH(OUKAIIN, GOPMYIUPOBAHUS U pelIeHUs PoOIeM B
npo¢eCcCHOHATLHON AEATEIbHOCTH

I1K-2

Crnioco6eH UCIoIb30BaTh 3HAaHUE MOJIEKYISIPHBIX OCHOB OpraHU3aluu
PKMBOT'O OpraHu3Ma B IPo(ecCHOHATbHOM 1eTEIbHOCTH

I1K-3

CrniocobeH 000CHOBaHHO BBIOHMPATh HEOOXOMMBIE SKCIICPUMEHTAIBHBIE
METO/Ibl NCCIIEI0BaHUSl OMOIOTMYECKIX OOBEKTOB, YUUThIBAsI (hU3HUECKUE
[IPUHIUIIBI 1 OCOOCHHOCTH PabOoThI MPUOOPHOI 0a3bl, U aHATU3UPOBATH
MOJTY4YCHHBIE PE3yNIbTaThI

I1K-4

CrniocobeH IpUMEHSITh TPUHIUITEI MOJICKYISIPHON T€HETHKU B
[IPWIOKEHUAX TPAKTUYECKUX 3a]1a4 TEHETUYECKON MHKEHEPHH

I1K-5

Cnoco0eH npoBOIUTH KOIMYECTBEHHOE OMICAHNE OMOIOTHYECKIX
MPOIIECCOB C MCIOIH30BAHUEM 0A30BBIX MOIAX0A0B (PH3NUECKONH XUMUHU

ITIK-6

Crioco0eH MpUMEHSATh 3HaHUSI 0 XUMHUYECKHUX MPEBPAIICHUIX
OMOOPraHNYECKUX COCTMHEHUH /ISl U3Y4EHUs MPOLECCOB, MPOTEKAIOIINX B
YKUBOM OpPIaHU3M€ Ha MOJIEKYIISIPHOM YpOBHE

I1K-7

CrniocobeH mpOBOAUTH MO HAyYHBIM PYKOBOICTBOM 3KCIIEPUMEHTHI C
[PUMEHEHUEM COBPEMEHHOT0 000PYIOBAHUS U OCYIIECTBIIATH aHAIHU3
Hay4YHBIX JJAHHBIX

I1K-8

CrocobeH IMPUMCEHATE OCHOBHBIC TCOPETUYCCKUEC ITOAXOAbI U paCYCTHBIC
METOIbI KBAHTOBOM XMMHUM JJI aHaIn3a MHOT'O3JICKTPOHHBIX U
MHOT'OaTOMHBIX CUCTEM

I1K-9

Brnaneer MeTogamMu MaTeMaTU4ecKoi (PU3UKHU B IPUMEHEHHUH K

podecCHoHaTBHBIM 3aa4aM

[Tpu 3amuTe BRIMYCKHOM KBATH(PUKAITMOHHON paOOThI BHITYCKHUKHU JTOJKHBI
IIPOIEMOHCTPUPOBATH BIAJAECHUE CIAEAYIOIIMMHA KOMIIETCHIIUSAMU:

Koa xomnerenuuu ]

Conepxanue KOMNeTEeHIIUN

YK-1

CrniocoOeH oCyIIecTBIATh MOUCK, KPUTUYECKUI aHATIN3 U CUHTE3
nH(OpMaLUY, TPUMEHSATh CUCTEMHBIHN MOAXO0A IS PeIleHus
[IOCTABJICHHBIX 3a7a4

YK-2

Crioco0eH orpenesaTh KpyT 3a/1ad B paMKax MOCTaBICHHOMN eI U
BEIOMPATH ONTUMAIBHBIE CTIOCOOBI UX PEIICHHS], UCXOS U3 ICHCTBYIOIINX
[TPAaBOBBIX HOPM, UMEIOLIUXCS PECYPCOB U OTPaHUYEHUN

VK-3

CnocoOeH OCYHICCTBJIIATL COUAJIBHOC B3aHUMOJIeHICTBHE U PCaIN30BbIBATH
CBOIO POJIb B KOMaHC

YK-4

Crioco0OeH oCyLIeCTBIATh JEIOBYI0 KOMMYHHMKALIMIO B YCTHOW U
MUCHbMEHHON (hopMax Ha rocyJapCTBEHHOM si3bike Poccuiickoit @enepanuu
1 MHOCTPAHHOM(BIX ) sI3BIKE(ax)

VK-5

CrniocobeH BOCIIPUHUMATh MEXKYJIBTYpPHOE pa3HOOOpa3ue o0IIecTBa B

COLIMAJIbHO-UCTOPHUUECKOM, 3TUYECKOM U (prustocohCKOM KOHTEKCTax




VK-6

Crioco0eH ynpaBiTh CBOMM BpEMEHEM, BBICTPAUBATh U PEATM30BLIBATH
TPACKTOPHUIO CAMOPA3BUTHSI HA OCHOBE MIPUHITUIIOB OOpPa30BaHUsI B TCUCHUE
BCEU )KU3HU

VK-7

CrniocobeH nmoaep>KuBaTh JOKHBIA YPOBEHb (PU3UUECKOM
MOJITOTOBJICHHOCTH ISl 00ECTICYCHNUS TTOJTHOLICHHON COILIMAIbHON
mpodecCHOHATEHOM IS TEIbHOCTH

VK-8

CriocoGeH co3/iaBaTh U MOJAEPKUBATh B IOBCEAHEBHOMN KU3HU U B
mpodecCHOHATBEHOM e TENILHOCTH 0€30MacHbIE YCIOBHS
YKU3HEIESITeIbHOCTH IS COXPaHEHUsI IPUPOJHOM cpefibl, o0ecrieueHus
YCTOWYHBOTO Pa3BUTHs OOIIECTBA, B TOM YHUCIIE IIPH YTPO3E U
BO3HUKHOBEHUHU YPE3BBIYAMHBIX CUTYallUi U BOCHHBIX KOH(DIUKTOB

VK-9

Crnioco0eH HCIoib30BaTh 0a30BbIe NePEKTOIOIMYECKIE 3HAHUS B
cCoIMaIbHON 1 TIpoeccoHaIbHOM chepax

YK-10

Crnioco0GeH npuHUMaTh 000CHOBaHHbIE IKOHOMUYECKHUE PEIICHUS B
Pa3IMYHBIX 00JACTSIX KU3HEACITEITLHOCTH

VYK-11

Crnioco6eH popMUpOBaTh HETEPIUMOE OTHOIIEHHUE K MPOSIBIICHUSM
HKCTPEMM3MA, TEPPOPU3MA, KOPPYILIMOHHOMY IIOBEICHUIO U
[IPOTUBOACHCTBOBATH UM B MPO(PECCUOHAIBHOM 1EATEIbHOCTU

O6menpodeccnoHaaIbHbIe KOMIETEHITUN

OIIK-1

Cnioco6eH mpuMeHsITh 6a30BbIe 3HAHUS B 00J1acTH (PU3UKO-
MaTEeMaTHYECKUX U (MJIM) ECTECTBEHHBIX HAyK B chepe CBOCH
npodeccuoHaNbHOM e TeNIbHOCTH

OIIK-2

Crioco6eH MpoBOANTH HAYYHBIE UCCIICIOBAHUS (PU3NIECKUX OOBEKTOB,
CUCTEM U TPOIECCOB, 00pabaThIBaTh U MPEACTABISATH IKCIIEPUMEHTATBHBIE
TTaHHBIC

OIIK-3

CnocoOeH MOHUMATh MPUHIUTIBI PA0OTHI COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTUI M UCIIONIb30BaTh UX ISl PEIICHHUS 3aa4 MpodeccnoHanbHOM
e TeTbHOCTH

[IpodeccrnonanbHble KOMIIETEHIIUU

IIK-1

Cnoco0eH NpuMeHsATh cucTeMy (pyHIaMEHTaIbHBIX 3HAHUH 115
UACHTU(DUKAIMY, GOPMYIHUPOBAHUS U PEILICHHS TPOOIEM B
npodecCHOHATBHON NesITeIbHOCTH

I1K-2

CrniocoOeH UCIoIIb30BaTh 3HAaHUE MOJIEKYISIPHBIX OCHOB OpraHU3aluu
PKMBOI'O OpraHu3Ma B Ipo(ecCHOHAIbHOM 1 TEIbHOCTH

I1K-3

CrniocobeH 000CHOBaHHO BBIOMPATh HEOOXOMMBIE SKCIIEPUMEHTAILHBIE
METO/Ibl NCCIIEI0BaHUSl OMOIOTNYECKIX OOBEKTOB, YUUThIBAsI (hU3HUECKUE
[IPUHITUIIBI 1 0COOCHHOCTH PabOoThI MPUOOPHOI 0a3bl, U aHATU3UPOBATH
MOJTY4YCHHBIE PE3yNIbTaThI

I1K-4

Crnioco0OeH NpUMEeHSATh TPUHLUITBI MOJIEKYJISIPHON T€HETUKH B
[IPUIOKEHUSAX TPAKTUUECKUX 33]1a4 T€HETUUECKON NHKEHEPUU

I1K-5

Cnoco0eH NpoBOIUTH KOJIMYECTBEHHOE OMICAHNE OMOIOTHYECKIX
MPOIIECCOB C UCIOIH30BAHUEM 0a30BBIX MOAX0A0B (PH3NUECKONH XUMUHU

I1K-6

Crioco0eH MPUMEHSTh 3HAHUSI O XUMHYECKHUX MPEBPAIICHUIX
OMOOPTaHMYECKUX COCTUHEHUN TSl H3y4EHUs MPOIIECCOB, MPOTEKAIONINX B
YKUBOM OpraHU3M€ Ha MOJIEKYJISIPHOM YPOBHE

I1K-7

CrniocobeH mpOBOAUTH MO HAyYHBIM PYKOBOICTBOM 3KCIIEPUMEHTHI C
[IPUMEHEHHEM COBPEMEHHOTO 00OPYIOBaHMS U OCYIIECTBIATH aHAIHU3
Hay4YHBIX JJAHHBIX




I1K-8 Crnioco6eH IpUMEHSTh OCHOBHBIE TEOPETHUECKUE TIOAXOIbI U pacCueTHbIC
METOZbI KBAHTOBOW XMMHH I aHAIN3a MHOTOIEKTPOHHBIX U
MHOTI'OaTOMHBIX CUCTEM

[1K-9 BiasieeT METOaMU MaTeMaTUUECKOM (DM3MKU B IPUMEHEHHH K
npodeccruoHaNIbHBIM 3a1a9aM

3. IlporpamMmma rocy1apcTBeHHOI0 IK3aMeHa
3.1. Conep:kanue mporpaMMbl roCyIapCTBEHHOT0 IK3aMeHA

b1.0.15 Mexanuka

JJjieMeHTHl KMHeMaTuku. [IpencraBienne o CBOWCTBaX MPOCTPAHCTBA M
BPEMEHH, JISKAIUEe B OCHOBE KIACCHYECKON MexaHWku. Du3ndecKue MOJEIu.
Cuctemsl orcueta. KnuHeMaTuueckoe OIMMCaHue IBUKEHUS.

JIBMKeHrEe MaTepuaabHOW TOYKHU MO OKPYXHOCTU. CKOPOCTh M YCKOpPEHUE
Py KPUBOJWHEHHOM JBIDKEHUHU. HopManabHOE W TAaHTEHIMATBLHOE YCKOPEHHUS.
Pannyc KpWBHU3HBI TpaeKTOpuHU. BpariarensHoe NBMKCHHE aOCOJIOTHO TBEPIOTO
TeJda M €ro XapaKTEPHCTHKHU. I paHUIIbI MIPUMEHUMOCTH KJIACCHYECKOTO CIocoda
OITMCAHMS IBIKEHUS.

/IluHAMHUKAa MaTepuaJbHON TOYKM H IOCTYNATEJbHOIO0 [IBHKEHHS
a0CcoJII0THO TBEpAOro TeJia. MHepuanbHble CUCTEMBI OTCUETa. 3aKOHbI HblOTOHA.
B3aumopeiictBue Ten. YpaBHeHue ABUKeHHUSA. Teopema 00 M3MEHEHUU HMMITYJIbCA.
3aKOH COXpaHEHUS! UMITYJIbCA U €0 CBSA3b C OTHOPOJHOCTHIO TPOCTPAHCTBA.

Mexannueckasi paboTa U KMHETHYECKasi SHEPIrusi, MOIMHOCTh. CBA3b MEXIY
KMHETUYECKUMH JHEPTUsAMHU B Pa3IMYHBIX CHCTeMax orcuera. Teopema Konwura.
KoHcepBaTuBHBIE 1 HEKOHCEPBATUBHBIE CUJIBI.

DHeprus Kak yHHUBEpCalIbHAsi Mepa pa3IMyHbIX (GOpPM IBHKEHHS] MaTepUu U
B3aumonelictBua. dusnueckoe mone Kak (opma Marepuu, OCYIIECTBISIOUICH
CUJIOBOE B3aMMOJICUCTBUE MEXIy JacThlamu Bemecrsa. [loTeHnmnanbHas sHeprus
MaTepuajJbHOM TOYKM BO BHEHNIHEM CHJIOBOM mnoJje. [lone ueHTpanbHbBIX CHIL.
[loTeHuManbHas SHEPTUSA CUCTEMBI. 3AKOH COXPAHEHHUs SHEPTUU B MEXAHUKE U €T0
CBA3b C OTHOPOJTHOCTBIO BpEMEHHU. JlUccumnanus SHEPruu.

I'paduueckoe npencrapinenue sHeprun. I'panuiibl (BukeHns. OUHUTHOCTD,
MHOUHUTHOCTD JIBIKEeHUS. [IpuMeHeHHe 3aKOHOB COXpaHEHUS K aOCOJIOTHO
yOPYromMy U a0COJIFOTHO HEYNPYTOMY yAapaM.

JIliHAMHMKA BpalIaTeJbHOI0 JABHMKEHHs Aa0COJIOTHO TBEpPAOIo TeJa.
MoMEHT cHiIbl U MOMEHT HMIYJIbCa OTHOCHUTEIIBHO HENOABHKHOW TOYKU U
HenoJABWKHOM ocu. Teopema momaneidi. OCHOBHOE YpaBHEHHE JUHAMUKH
BpalIaTebHOTO JBIKEHUSA. MOMEHT WHEpUUU. 3aKOH COXPAHEHHS MOMEHTA
VIMITYJIbCA U €0 CBA3b C U30TPOITHOCTHIO ITPOCTPAHCTBA.

Kunernueckas »sHeprus Bpamaromerocs Ttena. Teopema [roirenca-
[ reiinepa. CBoOOHBIE OCU. [ MPOCKOI U €ro MPaKTUYECKOE MPUMEHEHUE.

Mexanuyeckne KoJieOaHMST M BOJHBI. [apMOHMYECKHE KoJieOaHUs.
HuddepennpanbHoe ypaBHEHHE He3aTyXaloluxX KojieOaHuil. MareMmaruueckui,
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OPYKUHHBIM, (QU3NYECKUN MAasSTHUKUA. OHEPrusi TapMOHUYECKHUX KoJeOaHUH.
CnoxxeHue rapMoOHUUYeCcKUX Kosiebanuii. durypsl Jlnuccaxy. buenus.

3aryxatompe koneOanus. Jlorapupmuueckuii  AEKpEMEHT 3aTyXaHUS.
JoOpoTHOCTh. 3aryxaromiue KojiebaHUsi Ha MpUMEpEe MPYKUHHOTO MAasiTHUKA.
Boinyxnennbie konebanus. AMIuMTyga W (ga3za BBIHYKIEHHBIX KoJIeOaHUM.
Pe3onanc.

PacnpocTtpanenue BojH B ynpyroi cpene. YpaBHeHHE Oeryiiei MmioCKou u
chepuueckoii BomH. Da3oBas ckopocTb. BomHoBoe ypasHenue. IlpuHimn
cynepno3uunu. BomHoBou naker. [ pyrmnoBast CKOPOCTb.

Untepdepentuss u  nudpakuus BoaH. OOpa3oBaHHE CTOAYUX BOJIH.
VYpaBHeHue cTosiueit BoyHbI U ero aHanui. Komebanus crpynsl. Dddexr Homiepa.
3BYKOBBIE BOJHBI. CKOPOCTh 3BYKOBBIX BOJIH B ra3ax.

Tarorenmne. 3axonsl Kemsepa u ciieqCTBUS M3 HHUX. 3aKOH BCEMHPHOIO
arorenusi. OnbiTel Kapauauma u XKomu. [lone TArorenus u ero XxapakTepruCTUKHU.
[loTeHunanbHass SHEprus TpaBUTAUMOHHOrO mnoiA. llomHas sHeprus B mose
TArorenus. Teopema o Bupuale.

VYcioBus  SIUIMOTHYECKOrO, MapaboiIMYecKoro U TUIepOOoIHMYecKOro
NBUKEHUs. Bpruncienne napamMeTpoB OopOUTHI IIaHeT. YueT aBrkeHust CoiHua.
[IpuMeHeHne 3aKOHOB BCEMUPHOTO TATOTEHUsI K pobieme 3eMHoi TsbkecT. Cuia
TsSKECTH U Bec Tena. HeBecomocTs. KocMuueckne ckopocTu.

HeunepumnanbHble cucteMbl oTrcyera. CHIlbl MHEPIMU MPU YCKOPEHHOM
NOCTyIaTeabHOM JABHKEHUU. LleHTpobexHble cuiibl nHepuuu. Cuna Kopuonuca u
ee BIUSHUE Ha JBMKEHHE TeJ BOIM3H 3eMHOU moBepxHOCTU. MasTHuk Dyko.

['paButarmonHass macca u 0000meHHbI 3akoH [amunes. [lpuniun
SKBHUBAJIEHTHOCTU TPABUTALMOHHBIX CHJI W CHJI HWHEepUMH. [paBuTanimoHHoe
CMEIIEHUE CIIEKTPAIbHbBIX JTUHUM.

JJIeMEeHTbl CHEHUAJBHOM M YACTHOW TEOPUHM OTHOCHUTEJIbHOCTH.
[IpeoOpazoBanus [anmunes W MeXaHMYECKUM MPUHUIMUII OTHOCHUTEIHHOCTH.
CnenctBusi. OCHOBHBIE TPEICTABICHUS  JOPEISATUBUCTCKOM  (QU3UKH, UX
orpanndeHHoOCTh. [Toctynarel CTO. [IpeobpazoBanus JlopeHua - OuTipkepanbia u
BBIBOJIbI U3 HUX.

CrnenctBus u3 npeodpazopanuii Jlopenua. MIHTepBan u ero MHBApUaHTHOCTh
0 OTHOIICHHIO K MpeoOpa3zoBaHusaM JlopeHlla Kak NpOsBIECHUE B3aUMOCBS3H
IPOCTPAaHCTBA U BpeMeHU. CBETOBOI KOHYC.

DNEeMEHTBI PENSTUBUCTCKON NUHAMUKHU. PEelsITUBUCTCKHI MMITYJbC, Macca.
YpaBHEHUE NBUKECHHUS PEISITUBUCTCKOW YaCTHUIbl. PEISITUBUCTCKOE BBIPAXKEHUE
JUISl KHHETUYECKON 3HEpruu, noiHas 3Heprus. CBs3b MEXIy MacCcoll M 3HEpruei.
®opmyna [dupaka. [ paHULbI IPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH.

Mexannka KUAKOCTH M ra3a. OCHOBHbIE YpaBHEHHUS PaBHOBECUS] U
JBH>KEHUS KUJKOCTEU. ['MapocTarrka HECKUMAEMOW )KUAKOCTH. 3aKOH Apxumezna
u ero npuMmeHenue. bapomerpuueckas popmyia.

Kunemarnueckoe onucanue ABUKEHUS KUIAKOCTA. CTallMOHAPHOE TEYEHUE
JKMIKOCTH Y ra30B. YPAaBHEHUE HEPA3PBIBHOCTU. YpaBHeHUE bepHyiu. cteuenune
wuakocred u3 orBepctuss. @Dopmyna Toppuuemnu. CranmoHapHOE TeYEHUE
YKUJIKOCTH T10 TIpsiMoInHeHoN TpyOe. dopmyna [Tyazeiins.
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Bsiskocth. 3akoHbl ruapoguHamuueckoro mnojodusi. Ymucna Peiinonbica,
®pyna, Maxa, Crpyxans.  TypOyleHTHOCTh M THAPOJUHAMUYECKAS
HeycTolunBoCTh. [lapanokc JlanamoGepa. PazpeiBHBIE TEUEHUS.

JIBr>keHue Ten B HUIAKOCTAX M razax. @opmyna Crokca. [logpemHas cuna
Kpblia camoneta. pdexkr Marnyca.

b1.0.16 MoJekyasipuas pusnka

Temneparypa. Temneparypa ©  TEPMOAMHAMHYECKOE  PABHOBECHE.
OMIIMpUYECKUE TeMIEpaTypHble IIKanbl. MaeanbHO-ra3oBas IIKajla TEMIIEpPaTyp.
MexaynapoaHas IpakTHYECKasi TEMIIEpaTypHasl IIKaja.

3aKoHbBl UJCANbHBIX Ta30B. YPABHEHUE COCTOSHHS U €ro CIEACTBUSA IS
OECKOHEYHO MaJIbIX MPOLeCCOB. MaKpOCKOIINYECKUE MapaMeTpPhI.

IlepBoe Hayajgo0 TepMOAMHAMUKM. KBazucTaTM4ecKuME  IPOLECCHI.
Makpockonuueckasi pabora. IlepBoe Hadano TEPMOJUHAMUKHU JIsl CUCTEMBI B
anuabatHomi oOosouke. Maremarudeckas (GOpMyIUpPOBKa IEPBOrO Hayasa
TepMoIMHAMUKH. 3akoH [ecca. TenmoeMKoCTs.

BuyTtpennsisa sHeprus uaeanbHOro raza. 3akon Jxoynsa. Ypasaenue PobGepra
Maiiepa. Anuabaruueckuid npornecc. YpaBHeHue Ilyaccona. CkopocTh 3ByKa B
razax. YpaBHeHue bepHymu. CKOpOCTh UCTEUEHHUS ra3a U3 OTBEPCTHUS.

Bropoe nauano repmoguHamuku. OOparuMble U HEOOPATUMBIE MTPOIIECCHI.
[uxn Kapro u Teopema Kapho.

TepmoauHaMuueckas Kajua TEMIIEpaTyp. ToX1€CTBEHHOCTD
TEPMOJMHAMUYECKOM IIKAJIbl TEMIEpParyp CO IIKWIOW HACAIBbHO-Ta30BOT0O
TEPMOMETpA.

HepaBencteo Knaysuyca. OHTponmus. 3akoH BO3pacTaHUsS JHTPOMUHU.
O0o01ieHne TOHATHS SHTPONMM HAa HEPABHOBECHbIE Npolecchl. Bospacrtanue
sHTponuu npu aAuddysuu razos. [lapomoke ['n60ca.

Tepmonunamuueckue ¢yHkiuu. Tepmoaunamuueckas Tteopus sddexra
Jlxoyna-Tomcona. MakcumanbsHas pabota U cBoOomHas »sHeprus. OOume
KPUTEpUU TEPMOAMHAMHUYECKON YCTOMYMBOCTU. [Ipuniun Jle-Illarense—ayHa u
YCTOMYMBOCTh TEPMOIMHAMUYECKOTO PABHOBECHS.

TermionpoBogHOCTD. YpaBHeHHE TETJIONPOBOIHOCTH. Teopema
€IUHCTBEHHOCTH. [IpuHIMN cynepno3uuuu Temieparyp. TemrepaTrypHble BOJIHBI.
Brewmnss tennonepenayva.

IIpocreiinie BONPOCHI MOJIEKYJIAPHO-KHHETHYECKON TeOPpUH BellecTBa.
JlaBneHue rasa ¢ TOYKH 3pPEHHUSI MOJIEKYJISIPHO-KMHETHYECKON Teopuu. CKOpocTH
TEIJIOBOTO JIBM)KEHHS Ta30BbIX MOJIEKYJ. MOJEKYIApHO-KUHETUYECKUI CMBICI
Temneparypsl. Pacnipeesnienne s3Heprun 1o CTeneHsM cBOOOIbI.

Knaccuueckast Teopusi TEJIOEMKOCTH HACANBHBIX ra30B. AanadaTHyecKoe
HarpeBaHWE W OXJAXICHUE Ta30B C TOYKU 3PEHUS MOJIEKYJISIPHO-KMHETHYECKON
teopun. Kraccuueckas Teopusi TEIJIOEMKOCTH TBEPAbIX Tel (KPUCTAIOB).
HenocrarouHOCTh KIACCMYECKOM TEOPUHM TEMIOEMKOCTEN, MOHATHE O KBAaHTOBOM
TEOPUH.

Crarucruueckue pacnpenejenusi. PacnpeneiieHne CKOpOCTEl MOJEKYI
ra3za. 3akoH pacrnpezaeseHuss ckopocteii Makcemna. CpegHue CKOpOCTH MOJIEKYI.
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[IpuHuun  geranbHOro paBHOBecHs. OmnbITHAas MPOBEPKA  PACIPEACIICHUS
cKopocTer Makcsera.

3akoH pacnpenenenus bonbimana. Paboter [leppena mo ompeneneHuro
noctossHHOM ABoranpo. Pacnipenenennie bonbiiMana u armocdepsl MIaHeT.

OHTponusi U BepoATHOCTb. Dnykryanuu. Merton Haubosnee BepOATHOTO
pacnpenenenus B craructuke bonpumana. Cratuctuka ®depmu-upaxa, boze-
OitniureiiHa. Teopema Hepacra. KBaHTOBast TeOpuUsl TEMIOEMKOCTH DUHILITEHHA.

SBaenusi mepeHoca B rasax. CpemHss mMHa CBOOOJHOrO mpoodera.
D¢ dexruBnoe ceuenne. Ocnabnenue myuka mojekyn B raze. Camomuddysus B
razax. CBsa3p auddy3un ¢ MNOABWKHOCTHIO YacTUllbl. KOHIEHTpalnnoHHas
nuddy3us B razax.

BbpoyHoBckoe nBmxeHue kak mnpouecc audpdysun. Tepmudeckas auddysus B
razax. SBnenus B paspekeHHBIX  ra3zax.  MoOneKylsspHOE€ — Te4YeHue
YABTPAPA3PSIKEHHOTO ra3a yepes MpSIMOIIMHENHYIO TPYOy.

PeanbHble ra3pl. MONEKyIspHbIE CHUJIBI M OTCTYIUIEHHS OT 3aKOHOB
WJIcaJIbHBIX Ta30B. YpaBHEeHUE Ban-nep-BaanscaYpaBuenue Jlurepuun. M3orepmbl
raza Ban-gep-Baansca. H3orepmbl peanbHOro rasza. IlpaBuimo Makcsemna.
HenpepblBHOCTh Ta3000pa3HOT0 M JKUJKOTO COCTOSIHMM BemiecTBa. CBoiicTBa
BEILIECTBA B KPUTUYECKOM COCTOSIHUM.

IToBepxHoCTHOE HATSIZKEHHUE. TepmoauHaMuKa  MOBEPXHOCTHOIO
HaTsokeHusd. Dopmyna Jlamutaca. KanunspHO-TpaBUTalMOHHBIE BOJHBI  MaJIOM
aAMILIUTYBI.

®da3zoBbie paBHOBecHs M (pa3oBble npespauieHusi. PacrBopbl. ®a3sl u
¢da3zoBbie TpeBpalleHUs. YCIOBHS paBHOBECHS (Pa3 XUMHYECKH OIHOPOIHOTO
BeulecTBa. YpaBHeHue Kuanenpona-Kiaysnyca. McnmapeHne u KOHAEHCAIUA.
[InaBnenre M KpuCTaUIM3alMs. 3aBUCUMOCTh JIABJICHHS HACBIIIEHHOIO Iapa OT
TeMneparypsl. TpolHbIEe TOUKH. J(MarpaMMbl COCTOSTHUS.

Kunenne wu  meperpeBaHue  KUIAKOCTU.  3aBUCUMOCTb  JIaBJIICHUS
HACBIIIEHHOTO Tapa OT KPUBU3HBI MOBEPXHOCTH >KUJIKOCTH. MeTracTaOubHbIE
cocrosiHuA. PazoBble NMPEBpALLEHUsS BTOPOro pojaa. KOHBEKTHBHAsA yCTOWYHUBOCTh
KUJKOCTEU U ra3oB
PactBopumocts Ten. OcMOC HM  OCMOTHYECKOE JaBieHHE. 3akoH Payuns.
[loBbIlIEHNE TOYKH KUTIEHUS U IOHWKEHUE TOUKHU 3amep3anus pactBopa. [IpaBuio
¢a3. JlnarpaMmbl COCTOSIHHSI OMHAPHBIX CMECEH.

Cummerpust U CTpoeHue KPHUCTAJLIIOB. Cummerpust  TelL
Kpucrammueckne pemerku. Kpucrammueckne cucremsl. lIpocTtpancTBeHHBIE
IPYIIIBI M KPUCTAJUIMYECKUE KJIACChl KPUCTALIOB. MUIIIIEPOBCKHE WHIEKCHI U
WHJICKCBI HAIIPABJICHUN. PeleTkn XuMHUYECKUX IEMEHTOB U COCAUHEHNN.

Hedextst B kpucramiax. Touyeunble naedexTsl - BakaHCHUH U
JUCIIOLMPOBAaHHbIE AaTOMBbl, KOMIUIEKChl BaKaHCUM, OWBAKaHCHU, KpayIUOHBI.
JIuneiinble 1e(eKThl - KpaeBble U BUHTOBBIE AUCIOKAIIUU. DHEPIUsl JUCIOKALIUH.

IToBepxHOCTHBIE A€PEKTHI - Ne(EKThl yMAKOBKU U JABOMHUKU. OObEMHBIE
ne(exThl.
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b1.0.17 JyieKTpU4ecTBO M MATHETU3M

DJIeKTPOCTATHKA. ONEKTPUUECKU  3apsfl. 3aKOH  COXpaHEHUs
DIIEKTpUYECKOro 3apsaa. 3akoH Kynona. HampsbkeHHOCTP W MOTEHIMAN
ANIeKTpUYeCcKoro noss. [I[puHImn cynepno3uuny nojaen U ero NpUuMEHEHUS.

Teopema Octporpaackoro-I'aycca [l 3JIEKTPOCTATUYECKOTO IONS B
BaKyyMe.

DneKkTpuyeckoe Ioie B JAWdIeKTpuueckol  cpeae.  Ilomsipuzanms
nuanekTpukoB. Teopema Octporpaackoro-I'aycca uisl 3MEKTPUYECKOrO MOJs B
cpene. YcnoBus Ui JIEKTPOCTATUYECKOIO IIOJISL HA TPAHMIE pa3Aena JBYyX
W30TPONHBIX TUDJIEKTPUUECKUX CPEN.

IIpoBonaukn B anekTpudyeckom mone. Pacnpenenenue 3apsanoB B
MPOBOJIHUKE. DINEKTPOEMKOCTh. KOHIeHCaTOPHI.

DHeprus 3MeKTpUIecKoro nojis. [ImoTHOCTh 3HEPrun 3IEKTPUUECKOTO MOJIS.
[ToHaEpOMOTOPHBIE CHUJIBI.

IMocTosiHHBIN JJekTpUYecKuil TOK. Knaccuyeckas 3JI€KTpPOHHAs TEOpHs
DIIEKTPONPOBOAHOCTH  MeTauioB. 3akoHbl Oma wu  Jlenma-/lxoyns B
nuddepennranbHol U UHTErpanbHol popmax. 3akoH Bugemana-dpaniia.

Pa3HocTh moTeHIMaNOB, HampsbkeHue, 3ac. [lpaBuna Kupxropa m wux
NPUMEHEHUS.  3aTpyOHCHHS  KJIIACCHYECKOM TEOpUH  DJIEKTPOIPOBOIHOCTH
METAJLIOB.

DOnekTpuueckuii ToOK B razax. HecaMoCTOSATENbHBIA M CaMOCTOSITEIbHBII
ra3oBble pa3psnbl. Tnerommii paspsn. [nazma. JlebaeBckuit paguyc.

DJNeKTpU4YecKUuid TOK B BakyyMe. 3akoHbl borycnasckoro—Jlenrmopa u
Puuapncona—/lorumana.

DNEKTPUUECKUM TOK B )KUAKOCTIX. 3akoHbI Dapajest AJis 3JIEKTPOIu3a.

JJIeKTPpOMarHeTusM. MarauTHoe mnoJsie Toka. VHBapMaHTHOCTh MOTOKA
BEKTOpa HAINpPSHKEHHOCTH AyekTpuueckoro mois. IlpeoOpazoBanue mosei.
OTHOCHUTENIBHBIM ~ XapaKTep DSJIEKTPUYECKOM W MArHUTHOW COCTaBJISIOIINX
AIIEKTPOMArHUTHOTO MOJIS.

MarautHoe mojie  OAMHOYHOTO  ABWXKyuwlerocs  3apspa. [IpuHiun
cynepno3uuun. 3akoH buo-Casapa—Jlamiaca.

3akoH nosiHOrO ToKa. Teopema OcTtporpaackoro — ['aycca miis MarHUTHOTO
noJis B Bakyyme. Pabora nepemenieHus: NpoBOJHUKA C TOKOM B MAarHUTHOM TI0JI€.

JIBKEHUE 3apsKEHHBIX YAaCTHUL B AIeKTpoMarHuTHoM noje. Cuna Jlopenia.
Yckoputenu 3apspKEHHBIX 4acTUll. [3- M Macc-ceKTpoMeTphl. Dd ekt Xoia.

JlelicTBME MAarHUTHOTO ITOJIs1 HA IPOBOJHUK U PAMKY C TOKOM.

OnekrpoMarHuTHass HHAYKIUSA. OnbiTel @apanesi. 3aKOH IEKTPOMArHUTHOM
VHIYKLWH.

B3anmnuas wnayknus. CaMOMHIOYKUMS. OHEPrusi M IUIOTHOCTh DHEPIUU
AIIEKTPOMArHUTHOTO MOJIS.

Toku npu 3aMbIKaHUH U Pa3MbIKAHUH 3JIEKTPUUECKON LIETIH.

MaruuTHoe mnoJie B BeniectBe. MarHuTHbIi MOMEHT aroma. [HIIBI
MarHeTHKOB. OJIEMEHTapHas Teopus aAuamarterusma. llapamarnernsm. 3akoH
IIOJIHOTO TOKA JIJI1 MArHUTHOT'O ITOJIS1 B BEILIECTBE.

®eppomarnernsm. Kpusas HamaranumBanus. llewiss rucrepesnca. Yenosus
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JUISI MATHATHOT'O TIOJIS1 HA TPAHULE pa3zelia ABYX U30TPOIHBIX CPE.

OcnoBel Teopun Makcpemuia. Tok cmenienus. [lonHas cucrema ypaBHEHUM
Makcgeina. DHeprusa U NOTOK YHEPTUU 3JIEKTPOMarHuTHOro nojisi. Bekrop Ymosa
— [loiiTuHra.

DJIEKTPOMATHUTHBIE KOJe0aHusi U BOJHBL. CBOOOJHBIE TapPMOHHYECKUE
KojieOaHWs B KoJieOaTeIbHOM KOHType (He3aTyxXawmoume U 3aTyXarollue).
BriHyX/IeHHbIE 3NEKTpOMarHuTHble KoseOaHusa. IlepeMeHHbI TOK. 3aKOHBI
Kupxroda myis nepeMeHHOro Toka

DJEeKTPOMAarHUTHBIE BOJHBI. DHEPIUs 3JEKTPOMAarHUTHBIX BOJIH. OTpakeHue
U MPEJOMIICHUE BJIEKTPOMATHUTHBIX BOJH HA TPAHUILIEC pa3fielia TUAJIEKTPUUECKUX
cpen. Cxun - addexr. Idhdexr Jommepa. UznmydeHne smMeKTpOMarHUTHBIX BOJH
JTATIOJIbHOM aHTEHHOM.

b1.0.18 OnrTuka

[Ipenmer ontuku. OCHOBHBIE 3aKOHBI ONTHKU. DBOJIIOLMS MPEICTABICHUN O
pUpoJie cBeTa. [ TaBHENIIME Tanbl pa3BUTHS ONITHYECKUX TEOPHUH.

DOTOMETpUYECKHE TOHATUS W E€OUHULBL. SIpKOCTh M OCBELIEHHOCTh
ONTHYECKOT0 n300paxkeHus. Bocnpusarue cBera riazom.

Nureppepenunss cBera. KorepentHocts. MHTepdepeHnus  BOJIH.
Ocy1iecTBieHne KOT€PEHTHBIX BOJIH B ONTHKE. Knaccuueckue
uHTep(EepeHIIMOHHbIE  OMBITBL. BnusHue pa3MepoB  HCTOYHHKOB  CBETA.
[IpocTpaHCcTBEHHAs KOTEPEHTHOCTD. BiMssHME HEMOHOXPOMAaTUYHOCTH CBETA.

Jloxkanu3zamust nmonoc uHTepdepennuu. LBera ToHkux miaactuHok. Kombia
Herorona. Mnatepdepennns B TOHKMX IUIacTUHAX M IUieHKax. [lomockl paBHOTO
HakioHa. MHrepdepenumonnsle mpubopsl  (Kamena, MaiikenbcoHa)
IpUMEHEHUE UHTEPPEPEHITHH.

Jqudppaxnusa cBera. Judpakuus B MmapamienbHbIX Jydax. [IpuHImun
['oitrenca-Openens. 3oubl  Openensa. Hudpakius Opaynrodepa oT 1mIenu.
BnusiHue mupuHbl mend Ha JudpakIMOHHYIO KapTUHY. BiusHue pazMepoB
MCTOYHHKA CBETA.

Hudpakuus Ha aByx wenmsax. [dudpakuuonnas pemerka. [dudpakuus Ha
MHOTOMEPHBIX CTPYKTypax. Iudpakiys peHTT€eHOBCKUX JIy4ei.

Tomorpadusi. TonorpadupoBanne TIOCKOW W cepuueckol  BOJIH.
[Tomydyenne yBenmudeHHBIX U300pakeHuid. l[omorpammer Dypee. Pazpemraromias
ciocoOHOCTh Tonorpaduueckux cucreM. OOBEMHBIE TOJIOTPAMMBI  (METO
Jlenucroka).

Honsipu3aumusa cBera. ECTECTBEHHBIM W MOJAPU30BAHHBIA  CBET.
[lonsipuzanms mpu OTpaXeHUHM W npenoMiieHuu. llomgpusanuss npu JBOMHOM
JaydenpenomieHud.  3akoH — Maimoca.  HaxoknmeHune — OOBIKHOBEHHBIX |
HEOOBIKHOBEHHBIX Jy4eil B OJHOOCHBIX KpHUCTauiax. JIByoCHblE KpHUCTaJLIbI.
[onapuzanrioHnHbie TPUOOPHI.

NuTtepdepeHiiuss MONSPU30BAHHBIX JIydell. ODuMnTuyeckass U Kpyromas
nomsipu3anusi. Kpucramwinueckas IUIaCTUHKA MEXAY ABYMs IOJISIPU3aTOPAMM.
HckyccTBEHHOE HNBOMHOE JIydenpesioMIIeHHE. JIBOMHOE JIydenpeaoMIICHUE B
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AIIEKTPUYECKOM T0Jie. BpalieHue miockocTy nojsipu3anvi. MarHuTHOE BpalleHUe
IJIOCKOCTH TMOJISIPU3ALINH.

Mouiekyasipaas ontuka. Jlucnepcus cseta. OCHOBBI TEOPUU AUCIEPCUU.
[Tornomenue ceera. [llupuHa CrieKTpalbHBIX JTUHUN U 3aTyXaHUE U3ITYyYEHUS.

Bpaiienue miockocTH MOJSpU3alMA B KPUCTAUIaX M B aMOP(QHBIX
BemlecTBax. Caxapumerpus. Teopus BpallleHHs IUIOCKOCTH TMOJISIPU3ALUU.
MarnuTHO€ BpallleHHE MIOCKOCTH NOJISIPU3ALUU.

SBnenue 3eemaHa. DiIeMEHTapHasl TEOPHs SIBICHHS 3eeMaHa. AHOMaIbHBINA
s ekt 3eemana. O6parusbiii apdext 3eemana. Asnenue [ltapka.

MeiictBue cBeta. Dorosrnekrpuueckuii dpdext. 3axonnl (Gororddekra.
VYpasuenue DitHinTeiiHa. [nnoresa cBeToBrIX KBaHTOB. BHyTpenuunii potosdexr.

Asnenune Komnrona. CymHocTts siBinenus Komnrona u ero 3akonsl. Teopus
ssieanst Komnrona. D¢ dexr Jommepa.

JlaBneHne cBeTa. OKCIEPUMEHTAJIbHOE W3YYEHHUE JaBJIEHUS  CBETA.
JlaBieHue cBeTa B paMKax T€Opuu (GOTOHA.

TemioBoe m3iaydeHme. 3aKOHbI TEIUIOBOro M3iydeHus. 3akoH Kupxroda.
AbcontoTHO uepHoe Teno. M3nydyenue HeuepHbix Teil. 3akoH Credana-bonbpiiMana.
3akoH cMmenieHust Buna. @opmyna uznydenus [lnanka.

Jlazepbl, HeJUHeHHas onTuKa. H3iydyeHue 3IIEKTPOMArHUTHBIX BOJIH
COBOKYITHOCTBIO KOTE€PEHTHBIX HCTOYHUKOB. [l0OImI01IeHNE N yCUIIEHHE U3Ty4YEeHUS,
pacnpocTpansamomerocs B cpene. [IpuHuun AEHCTBUS ONTUYECKOTO KBAHTOBOIO
reHeparopa. | ennii-HeOHOBBIN JIa3ep HENPEPHIBHOTO JEUCTBUS.

b1.0.19 Atomuas ¢pusuka

PazButue aromucTHyeckux mnpeacraBiaeHuil. llopsaxm  BennuuH
PacCTOSSHUM W DHEPrUU Uil aTOMHO-MOJIEKYJSIDHBIX M SIAEPHBIX IPOLIECCOB.
Crneunu¢uka 3akoHOB  MuKpoMupa. Ilepuoguueckue  CBOICTBA  aTOMOB.
3aKOHOMEPHOCTH B QTOMHBIX CHEKTPAaXx U KOMOMHALIMOHHBIA MpuHUMN. SnepHast
MOJIEJIb aTOMa.

Pa3BuTHe KBAHTOBBIX NpeacTaBjJeHuil. KBaHTOBaHNE dHEpPrUM BEIECTBA
u sHeprun wusnydeHus. [loctynatel bopa O CTalMOHAPHBIX COCTOSHUSAX U O
4acTOTaX U3JIy4EHHUs NPU KBAHTOBBIX nepexonax. O0bsCHEHNEe KOMOMHAIMOHHOTO
npuHumna u onsita Opanka u ['epua. Monens aroma bopa.

IIprHIMI COOTBETCTBHS M €r0 NPUMEHEHHME K aTtomy Boaopoxa. lIpasuna
kBaHTOBaHUS bopa-3ommepdenpna. Marautasie CcBOHCTBa aTOMOB. OIIBITHI
[repHa u I'epnaxa. CriuH.

KopnyckyiaspHo-BostHOBOM  ayaiau3Mm.  KopryckyisipHble — CBOWCTBA
u3nyuyeHus. 'unoresa Jlyu ne bpoitns. Judpaxius 31eKTpOHOB aTOMOB, MOJIEKYI,
HeliTpoHoB. CBoiictBa BonH Jlyn ne bpoiinsg. Heo0xoauMocTh BEpOSTHOCTHOM
MHTEPHPETALUA KBAHTOBBIX SIBJICHUN.

KBaHTOBOMEXaHHYeCKOEe ONHMCAaHHEe AaTOMHBIX cucreM. [lonsaTHe
KBAHTOBOT'O COCTOSIHUSI U €r0 XapaKTEpPUCTUKA MPHU MOMOIIM BOJHOBOW (DYHKIUU.
BepositHOCTHAs MHTEPIPETALNs BOJIHOBOU (GyHKIIUH. Otnnune
KBaHTOBOMEXAaHNYECKOIO0 M KIACCHYECKOrO0 ONMCAaHWs JBWKEHHA. lIpuHiun
CYIEPIIO3HIINH.
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CooTHOolIEHHE  HEONpeneNeHHOCTel. BpemMeHHoe U cTauuMoHapHOE
ypaBHeHus Llpeaunrepa. [Ipasuna oroopa.

IMpocreitmue OTHOMEpPHbIE 3a1a4M KBAaHTOBOU MEXaHUKHU.
[IpsmMoyrojibHass NOTEHLHMAIbHAs SIMA W TapPMOHMYECKHM  OCIUJUISTOP.
[IpssMOyTOJIbHBIA MOTEHIUANBHBIN Oapbep. TyHHenbHBIH dSPdekT. YpoBHU
SHEPIUM NPH IBYX U MHOTMX MUHUMYMaX IMOTEHIIMAIbHON YHEPTUH.

KBanToBasi MEXaHUKA CHCTEMbI TOKIeCTBEHHbIX YaCTHIl.
CuMMeTpUYHBIE 1 HECUMMETPUYHBIE BOJHOBbIE PyHKIMU. BO30HBI 1 (epMUOHBI.
[Tonsarue o pacnipenenenuu boze-OitHmTeiiHa u o pacnpenenennn Oepmu-Jlupaxa.
[Tpyuanmn Iaynm.

ATtom Bonopoaa. CBoiicTBa LEHTPAJIbHO-CUMMETPUYHBIX CUCTEM. Y POBHH
PHEPruM M KBaHTOBbIE uucia. Beipoxkaenne. Bun BomHOBBIX GyHKIUN H
pacnpeneseHue IJIOTHOCTM  BeposATHOCTH. CHekTpsl aromMa BoJopoAa |
BOJOPOIONOA00HBIX aTroMOB. CHUHOPOUTAIIBHOE B3aMMOACHCTBUE W TOHKAs
cTpykTypa. CBEpXTOHKAs CTPYKTYpa.

MHoro3/1eKTpoHHbIE aTOMBI. [[pubIMKeHHAsT XapaKTepUCTHUKa OTAEIbHBIX
AIIEKTPOHOB KBAHTOBbIMU uuciaMu #n W [ TloHatue 00 3IIEKTPOHHOM
KOH(pUrypanuu. DJIEKTPOHHbIE 000JIOUKM aToMa U UX 3anonHeHue. duzmyeckoe
OOBSCHEHHE TMEPUOJUYECKOTO 3aKOoHAa. B3auMoneWcTBUs  AJIEKTPOHOB B
MHOT'03JIEKTPOHHBIX aTOMax.

PeHTreHoBCKME M PEHTTEHORJIEKTPOHHBIE CIIEKTPhl U MX IPUPOJA. YPOBHHU
DHEPI'UM U CIEKTP aToMa renus. BEKTOpHOE Cl10KeHUE YII0BbIX MOMEHTOB Y THIIbI
ces3u. [IpaBuna XyHna.

CrpoeHue H CcBOWCTBAa MOJEKYJ. Buabl [BH)XEHHS B MOJEKYJIE.
Anmnabatudyeckoe mnpubmpkeHue. KpuBble U MOBEPXHOCTH MOTEHIUATbHON
sHepruu. PaBHOBecHass KOHpUrypauus mMojekyiasl. opma u pasmepbl MOJIEKYI ,
CUMMETpPHSI UX PAaBHOBECHBIX KOH(UTypaluil. DIEKTPOHHBIE COCTOSIHUS MOJIEKYI.
DNEeKTPOHHBIE 00O0JIOUKU U XMMHUYECKasl CBSI3b B JABYXaTOMHBIX U MHOTOATOMHBIX
Monekynax. HanpaBneHnHas BaneHTHOCTh. CIEKTPBI MOJIEKY L.

ATOMBI M MOJIEKYJbl BO BHeHIHUX MoJsx. Dddekr 3eemana. Dddext
[Tamena-baka. MarHuTHbIA pe30HAHC. DJIEKTPOHHBIM MapaMarHUTHBIA PE30HAHC.
SInepHblid MAarHUTHBIA PE30HAHC. DJICKTPUUECKUN PE30OHAHC.

KBanToBble cBoiicTBa TBepabIX Teld. [lepuognyHOCTH MNOTEHUMANa M
OJIHODJIEKTPOHHBIX BOJIHOBBIX (DYHKIMH JUIsI KPUCTAJUIMYECKOW  PELIETKH.
OOpazoBanue 30H. B030yXJeHHbIE SJIEKTPOHHBIE COCTOSHHUS KpHUCTasia M
nonsitue 00 snekTpoHax. KoneOaTenbHble COCTOSIHHMS KpUCTalsla UM TOHATHE O
dboTOoHaX.

3anoJIHEHUE  JHEPreTUYECKHX  30H. 3O0HHbIE  MOJEIM  METaJuIOB,
MOJIyTIPOBOTHUKOB, AU3JIEKTpUKOB. [IpoBogumocts TBepabix Ten. CoOCTBEHHAs U
puMecHasi MpOBOAUMOCTH. I[lomynpoBogHUKOBBIM auon. deppomMarHeTusm u
aHTU(hEPPOMArHETU3M.

DOneMeHTapHble Tpolecchl B razax u miasme. [lpoieccbl Bo30y»KaeHus,
MOHU3alIMU, JUCCOLUALINN, PEKOMOUHAIINY, TIepe3apsakd. TUmbl B3auMo1eHCTBUM
B IJIa3Me. Y CTAaHOBJICHHE PABHOBECHS B T'a3ax W IJIa3MeE.

HepaBHoBecHoe  m3nmydeHwe. Tunbl  HEPAaBHOBECHOTO  H3JIYYCHHS.
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.HIOMI/IHCCI_[GHHI/I}I. CrionTanHoe u BBIHYKICHHOC H3JIyUCHUA. VYcnoBus
BO3HHMKHOBCHHM: I'CHCPALIMH B JIa3€pax U Ma3€pax.

b51.0.20 ®u3nka aTOMHOI0 SAPAa U 3JIeMEHTAPHbIX YaCTHUI

OcHOBHBIE XapaKTEPUCTUKH AaTOMHOIO HApPa M €ro COCTaB.
XapakTepucTuKa TIpoTOHA M HeWTpoHa. WM3orombel. M300apel, H30MEpHI.
CrabunbHble W paauoakTuBHbe siApa. CHUH W MarHUTHBIA MOMEHT spa.
ONEeKTPUYECKUA JUIIOJIbHBIA W  KBAaJApYNOJbHBIM MOMEHT sjpa. KsaHTOBO-
MEXaHWYECKOE OMHUCAHHE SACPHBIX COCTOSHUN. UETHOCTH BOMHOBOW (PYHKLHUU.
CBoiicTBa CUMMETPUHU BOJHOBBIX (DYHKLUN IS TOXKACCTBEHHBIX 4acTHIl. BO30HBI
u pepmuonsl. [punmun [aymm.

Mopean aromubix saep. KanenbnHas moxpens, wmoxpens ®depmu rasa,
oOojsoueyHast Mojenab, 0000mEéHHass Moaenab. Dusndeckoe 000CHOBAHUE
obonoueyHor mojenu sapa. CuilbHOE CHUH—OPOUTANIBHOE B3aMMOJCHCTBUE.
OObsiICHEHME CHUHOB M UYETHOCTEH COCTOSHUM sliep B MOJAEIU 000JOYEK.
OpHOYaCTUYHBIE COCTOSIHUSI M TOHSTHE O MHOTOYACTUYHOM MOJENH 000JIOYEK.
BpamatenbHbie U kose0aTeabHble COCTOSTHUS SIEP.

Hedekt maccol U 3Heprust cBsa3u sjaep. [lomysamnupudeckas dopmyna as
DHEPIUM CBS3M SAJIEp: MOMNPABKH HA MOBEPXHOCTHYK) SHEPrUIO0, HAa KBAHTOBBINM
XapakTep SASPHBIX YACTHUIl U HA UX CIIUH. Marndeckue yucia.

IIpupona u CBOICTBA SAEPHBIX CHII. DIIEKTPUUYECKOE IOJIE s/Ipa U SAEPHbIE
cuibl. OOMEHHBIN XapakTep siIepHBIX cuil. Me30HHast TEOpUs SIAEPHBIX CHIL.

PagnoakTHBHOCTD. Tuner PaIMOAKTUBHOTO W3JIyYEHUS.
EcrecTBeHHas palMOaKTUBHOCTh W PAJAMOAKTUBHBIE  ceMelcTBa. [IpaBuna
paaroakTUBHOrO  cMenieHus. CTaTMCTHYECKMH  XapakTep pacnajaa. 3aKoH
paguoaKkTUBHOTO  pacnaga.  PagumoaktmBHOE ~ paBHOBECME M €IMHHIIBI
PaauOaKTUBHOCTH. HckyccTBeHHas PaauO0aKTUBHOCTb. JlozumeTpust
VOHU3UPYIOIINX U3Ty4YeHUI. EIUHUIBI 1036

a-pacnaj. [IJpumenenue ypasHenus [Ipéaunrepa nis onucanus o-pac-
naja. DHepreTHUeCKui CreKkTp a-u3nydeHus. TyHHenbHbld 3pdext. Onpenenenve
pa3MepPOB SAEP MO JaHHBIM o-pacrajia.

B-pacmaa. Buael B-pacnama. I'mmore3a O HEMTPUHO W DHEPTETUUECKHUM
CIIEKTP B-u3iiyuyeHus. Pa3pemi€Hubie U 3anpeménHbie B-nepexonapl. Hecoxpanenue
YETHOCTU IIpHU B-pacnane.

y-M3JIy4eHHe s/ep. OJEKTPUYECKHEe W MarHuTHbele nepexoxasl. IIpaBuia
0oTOOpa MO MOMEHTY U YETHOCTHU ISl y-TIEPEXOJ0B. BeposTHOCTH mepexoqoB [uis
pa3NuuHBIX MyJapTHNONEH. BHyTpeHH:s1 koHBepcus. SnepHas uzomepus. Dpdexr
Meccbayapa.

SlnepHble B3auMoneincTBHsA. BennunHBIL, XapakTEpU3yIOIIHE sIIEPHbIC
B3aMMOJECHCTBHS. 3aKOHBI COXPAHEHHMS MPHU SAECPHBIX B3aUMOAECHCTBUX. J[Ba THNA
AJIEPHOTO B3aUMOJEHCTBHS — SIICPHBIE CTOJIKHOBEHUS U SIIEPHBIE PEAKLIUH.

SAnepubie peakuuu. OO01IME 3aKOHOMEPHOCTH SIIEPHBIX PEaKUUid. 3aKOHBI
COXpaHeHUs B siiepHbIX peakiusax. Knaccudukanuus saepHbix peakiuil. Mexanusm
AIEPHBIX peakuuii. Moaenp cocTaBHOTO sAnpa. Pe3oHaHCHBIE sAEepHbIE PEaKLUU.
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®opmyna bpaiita-Burnepa. lIpsiMbie sipepHble peakinu U UX WCHOJBb30BAHUE IS
ONPENEIICHNS] KBAHTOBBIX XapAKTEPUCTHUK SIACPHBIX COCTOSIHUU.

SnepHble peakyu Mo ACUCTBUEM HEUTPOHOB. 3aBUCUMOCTh BHA PEAKIIUU
OT DHEPTUU HEUTPOHA. S epHbIC peaKUU MO/ I€MCTBUEM IPOTOHOB U JIEUTPOHOB,
peakuuu cpeiBa. SnepHble peakiuu Moj ICUCTBUEM o-YaCTHIl, JETKUX HOHOB U
MHOT03apsIHBIX HOHOB. DOTOSAEPHBIEC PEAKIIUU U UX OCOOEHHOCTH.

Peakuum pesienust sigep. OinemeHTapHas Teopus neneHus. CrnoHTaHHOE
neneHve. BpIHY)KIEHHOE NelleHHE SAAep TKENBIX DJJEMEHTOB I0J JEHCTBUEM
HEeUTpoHOB. llenmHas peakuuss W yCIOBHS €€ MOAJAEpKAHMS. DHEprus,
BBIJIEIIAIOIIASICS IIPHU JACIICHUU.

[IpuHIMNUanbEHOE YCTPONCTBO U (PU3MUECKHE OCHOBBI PabOTHI SIEPHOTO
peaktopa. Peakropbl Ha MEIJIEHHBIX, OBICTPBIX M IMPOMEKYTOUHBIX HEUTPOHAX;
TOMOT€HHBIE U TETEPOT€HHBIE PEAKTOPHI. SIepHas SJHEpreTHKa.

TepmosiiepHble peakuum. OcHOBHBIE buznueckue yCIIOBUS
OCYILIECTBJIEHUS UEMHOW pEaKUUH TEPMOSIEPHOIO CHHTE3a. OJEMEHTapHas
bu3KKa MIa3Mbl: ABMKEHHE 3apsHKEHHBIX YACTUIL B TUIa3MeE; M3IYUYEHUE IIIa3MBbl;
mja3Ma B MAarHUTHOM TIOJI€; METOIAbl JUArHOCTUKU Iia3Mbl. (OCHOBHBIE
HaITpaBJICHUS B OCYILIECTBIEHUHN YIIPABISIEMOTO TEPMOSAEPHOTO CUHTE3A.

B3aumopeiicTBue SIEPHOT0 M3JIy4YeHHS C BelIeCTBOM H MeTOAbI
perucTpanum siiepHbIX H3Jay4YeHMi. B3anmonaeicTBue 3apsKEHHBIX YACTHUIL] U
HEHUTPOHOB C BEUIECTBOM. 3aMeJJIEHHUE HEUTPOHOB. [IpoxoxkneHue y-u3inydeHus
4yepe3 BEUIECTBO. 3aBUCUMOCTh I(P(EKTUBHBIX CEUEHMH OCHOBHBIX MEXaHU3MOB
B3aUMOJICMCTBUS y-KBAHTOB OT MX 3HEPTHMM M OT CBOMCTB BellecTBa. M3mydeHue
BaBunosa-Yepenkona.

JuemeHTapHble 4acTuubl. Kocmuueckoe wusnydyenue. IlepBuunbie u
BTOPUYHBIE KOCMMYECKHE Jy4d. [HWImore3pl npoucxoxiacHus. «Msrkas» u
(OKECTKash» KOMIIOHEHTBl BTOPUYHOIO KOCMHYECKOIO H3JIY4YEHHs, UX MOPUPOAA.
[TpoxokieHre KOCMHUYECKOTO U3IydeHus: uepe3 armocdepy. Paguanmonnsie nosca
3emuu.

JiieMeHTAPHBIX 4acTulbl. Kiaccupukanus 531€MEHTapHBIX YacTHIL.
JlenToHBI, aAPOHBI, KATUOPOBOUHBIE OO30HBI. YacTHUIIbl U AHTUYACTHULIBI, SBJICHUE
AHHUTWIISIOUA. MexaHu3Mbl B3aWMOIECHCTBHS B MHUPE DJIEMEHTApHBIX YacTHL.
Huarpammbl  DeitHMaHa. 3aKOHBI COXPAHEHUS, PETYIUPYIOIIME MpPEBpaICHUS
YaCTHLI.

Kaaccupukanus B3aumMoaeiicTBuid. DJIEKTPOMarHUTHOE B3aUMOJICHCTBHE.
OCHOBHBIE KBAaHTOBO-JIEKTPOAMHAMUYECKHE IPOLECCHL. DJIEKTPOMATHUTHBIE
IIPOLIECCHI C YYAaCTHEM AJPOHOB.

CunbHbIE B3aUMOJEWCTBUS U CTPYKTypa aApoHOB. KBapku M IVIHOOHBI.
KBapkoBasi cTpykTypa Me30HOB U OapnoHOB. HoBasi KBaHTOBas XapaKTepUCTHKA
KBapKOB U IIIFOOHOB — IBET. OCHOCHBIE MPOLECCHI C YYACTUEM AIPOHOB.

Cnabble B3aMMOACHCTBUS. YHHBEPCAIBHOCTh CJIA0OTO B3aMMOICHCTBUS.
Hocurenn crnaboro B3auMOAECUCTBUSI — MPOMEXKYTOUHble 0030HBIL. Moenb
BaitnOepra-Canama. OCHOBHBIE THIIBI TPEBPAIICHUN 3JIEMEHTapHbIX YacTHII,
BbI3BaHHbBIE C1a0bIM B3aUMOJICHCTBUEM.

JluckpeTHbie cummerpun C, P, T u teopema CPT. N3otonuyeckas u
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nBeTHas cumMmeTpust. KannOpoBouHasi HHBApUAHTHOCT KaK MPUHIIUIT TOCTPOCHHUS
MOJIEBBIX TEOPHUH AlIeMEHTAapHBbIX yacTull. [Ipobiema nmocTpoeHus: eAMHON TEOpHUH
c1a0bIX, AMEKTPOMArHUTHBIX U CHIIBHBIX B3aUMOJACHCTBUH.

b1.B./IB.11.01 TeopeTnuyeckasi MEXaHUKA.

IIpenmer Kiaccuueckod MexaHWKUM. OCHOBHBIE TIOHATHS WM MOAEIHU
KJIACCUYECKON MEXaHUKH.

[IpyHIMD BUPTyaJdbHBIX MEPEMELICHUNA. BHpTyalbHBIE IEpEMEIICHUS.
Bapuammu xoopauHat u Gyskiuii. O6001IeHHBIe KOOPAWHATHI. 3aJaHue BUKCHUS
TOYKH B 00001meHHbIX koopauHarax. [Ipunmun Jlanambepa. YpaBuenue Jlarpanxa.
[Mpunuun BuptyanbHbIX padot. IIpunnun lanambepa. Beipaxkenne o00OIIeHHBIX
CHWJI Yepe3 MPOEKLUNHU CUJI Ha HEMOABUKHBIE OCU JEKAPTOBOM CUCTEMBI KOOPIUHAT.

Oyukuust  Jlarpamxka. Ilpumepsr mnoctpoenus ¢ynkuuu Jlarpamxa:
cBOOO/IHAsl MaTepuasibHas TOUKa, CUCTEMa CBOOOJHBIX MATEPUAIIBHBIX TOYEK.

VYpaBHeHus Jlarpanxka I NOTEHIMAIBHBIX M HE IOTCHIUAIBHBIX CHIL
MHBapuaHTHOCTh ypaBHEHUM JlarpaHka IO OTHOLIEHMIO K IIepexoJaM B
HeuHepuuanbHble cucreMbl orcuera. Cuia Kopuonmca. IlpuHumn HammeHbpHIero
JIEHCTBUSI.

3aKOHBI COXPAaHEHHMsI M CUMMETPUM NPOCTPAaHCTBAa U BpeMeHH. [lepbie
uHTerpansl ABwxeHusd. PyHkuus ['aMHIBTOHAa CUCTEMBbl. 3aKOHBI COXPAHEHMS,
COOTBETCTBYIOLINE (YHIAMEHTAIBHBIM CUMMETPUSIM: SHEPTHsI, UMITYJIbC, MOMEHT
uMmiynbca. Kanonmueckue ypaBHeHus [ammiibrona. ®opmamusm [amuiibrona.
Kanonnueckue ypaBHeHuss ['amunbrona. IlepBele wWHTErpansl ypaBHEHHMU
['amMunbTOHa. DKBUBAJICHTHOCTD JIATPAHXKEBOTO M TaMHJIBTOHOBOTO (hopmanu3ma.
Oynkuwms Paycca.

CkoOkm Ilyaccoma wux anreOpanueckne CBoOiCTBA. DyHIaMEHTAIbHbBIE
cko0ku Ilyaccona. Csasp cko0Ook IlyaccoHa ¢ mepBbIMU MHTETpajlaMH JIBUKEHUSI.
HNuTerpupoBanne ypaBHEHUM ABH>KEHUs. [[BrkeHue B ogHOpoaHOM mojie. Ciyvai
oZlHOM creneHn cBoOoObl. Ilepuon kak ¢ynkuusa sneprum. IIpobiema nByx Ted.
Ceenenue npoOieMbl K SKBUBAJIEHTHOW 3ajade A onHoro tena. [lpuBeneHHas
Mmacca.

JIBW>keHHE B IIEHTPAIBHOM TIOJie. YpaBHEHHS JBUKCHHUS U TEPBbIC
uHTerpanbl. KadecTBeHHBIN aHann3 TPAaeKTOPUHN NBIDKEHHUS U UX IapamMeTpOB.
Kemneposa 3amaua. I[lapamerpuueckoe ypaBHeHue. 3akoHbl Kemepa. Pacuer
CKOPOCTH B PA3JIMYHBIX TOUYKAX OPOUTHI.

JIBroKeHUE YacTHUI] B KYJIOHOBCKOM IIOJIE CHJIBI OTTaJKMBaHUA. PaccesHue
gactuil. opmymna Pesepdopna.

Mansie koneGanus MexaHWYeCKux cucteM. CBOOOAHBIC OIHOMEpPHBIE
konieOanusi. Manple Koie0aHusT CHCTEM C HECKOJBKUMHU CTETICHSMH CBOOOJBI.
HopmanbHbIEe KOOpIMHATHI.

Breinyxnennsie konebanus. Pesonanc. BeiHyxeHHBIE KOJEOaHUs C YIETOM
TPECHHSI.

3aryxaromme kosnebaHus. JluccunaruBHas QyHKIOMS. AHTapMOHHYECKHE
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koneOanus. Cryuail paznoxenus ¢yHkuuu Jlarpamxka (MOTEHIMATIbHOW 3HEPTHUN)
JI0 YJICHOB TPETHEro MopsiaKa. 3aTyXarolirue KoueOaHus ¢ HECKOIbKUMHU CTETICHSIMU
CBOOO/IBI.

JIBW>KEHHE TBEpAOTO Teld. YIIOBas CKOPOCTb. OWJIEPOBBI  YIUIBIL.
Kunemarnueckue ypaBHeHUs Jitnepa.

Tenzop nnepuuu. ImaBuble ocu nHepuuu. [IpuBeaeHne TeH30pa UHEPLUUU K
JWAarOHAIbHOMY  BHJAY. OJUIMICOMZ HWHEpUUMU. MOMEHT HMIyJbCa, €ro
IIPEACTABICHUE Yepe3  COCTABILIOIIME TEH30pa MHepuuu. BelpaxkeHue
KMHETHYECKON YHEPTUU YePE3 COCTABIISIIOLINE TEH30pa HHEPLUU.

VYpaBHEHUsI BpalaTebHOIO ABWKEHHUS Tena. JlMHaMu4eckue ypaBHEHUS
Diinepa. YpaBHEHHUS JBIKEHUS TeJa C MOJTIOCOM B JIFOOOW TOYKE.

OcCHOBBI MEXaHUKHU CIUIOMIHBIX cpen. IlpeaMer W MeToabl MEXaHUKH
CIUIOLIHBIX cpel. OCHOBHBIE THITOTE3bl. DIEMEHTBI TEH30PHOIO UCYUCIICHHUS.

Teopus nepopmanmii. Teopembr Ctokca u ['aycca — OcTporpaackoro.

YpaBHEHUsT HEPA3PBIBHOCTU. YPAaBHEHUS [BWKEHHUS CIUIOIIHOW CpEBbL.

WNneanpHble KUAKOCTH M Ta3. JIMHEWHO ympyroe Teino W JMHEHHAas BA3Kas

KUIKOCTb.

b1.0.22 JaekTpoguHamMuka

Begenne. Onepauuu  BEKTOPHOrO  aHaiu3a.  VHTerpajibHble U
muddepeHnranbabie GOPMYIIbl BEKTOPHOTO aHa/IW3a. YPAaBHEHUE CUJIOBBIX JIMHUH.
Henbra-pynkuus upaka u npuMepsl ee IpUuMeHEHUsI.

OyHIaMEHTAIBHBIE B3aMMOACUCTBUA. B3auMOJEHCTBHE B MEXAaHUKE U
AIIEKTPOANHAMUKE.

Bekropsl snexkTpuueckoro m marHutHoro moneil. Kmaccudukauus cpen.
['papuueckoe n3obpaxkeHue moyeu.

OcHOBHBbIE YpaBHEHUs JJICKTPOAMHAMUKHU. YpaBHEHUs Makcsemia.
VYpaBHeHue HenpepbIBHOCTU. 3akoH OMa B quddepeHnnansHon hopme.

BekTopHbIN U CKaISpHBIM NOTEHIMAJIBI. YClIOoBUE JIopeHa. YpaBHEHUE IJIs
noreHuuanos. KannbpoBouHas MHBapUAHTHOCTb. MHAyKIMS MarHUTHOTO nois B
Y BEKTOPHBIN NOTEHIMAN 4. BEKTOpHBIN OTEHIMAI M KBAHTOBAsI MEXAHMKA.

IIpoBOgHMKM W  JUIEKTPUKUM B  CBETE€ YypaBHEHHHM Makcsemia.
Knaccudukamuss >neKTpOMarHUTHBIX —sBJICHHM. VYpaBHeHHs MakcBemia H
CTOPOHHHE TOKH.

YcnoBus Ha rpanuie pasnena cpen. [lomHas cucreMa rpaHUYHBIX YCIIOBHM.
I’ pannyHBIE yCIIOBUS HAa NOBEPXHOCTU WIEAIBHOTO MpOBOAHMKA. Dusmueckas
CYIIHOCTb I'PAHUYHBIX yCIOBUH.

DJIEKTPOMATHUTHOE I0JIe. DHEPrus JIEKTPOMAarHUTHOro noiisi. bamanc u
IUIOTHOCTh 3HEPIUH 3AIEKTPOMarHUTHOro mnois. CKopocTh pacnpoCTpaHEHHUs
IIEKTPOMAarHUTHOW SHEPTHUH.

OJNeKTpOMarHuTHele BOJHBL. BonHOBBIE ypaBHeHus. Pemenus ypaBHEeHUN
Makcgeia B mycToM IpocTpaHcTBe. BosHbl B Bakyyme. I1lnockue, TpexmepHsie,
chepuuecKue BOIHBI.
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Pemenuss ypaBHeHuii MakcBemia ¢ Tokamu M 3apsgamu. CBerT u
AIIEKTpOMAarHuTHbIE BOJIHBI. Cdepruieckrue BOJHBI OT TOYEYHOTo HCcTOUHUKa. [lons
koneomomerocst aumnoss. [loTeHnmansl ABUXKYIIErocs 3apsiaa, o0lee pelieHue
JIbenapa wu Buxepra. IloreHuuansl 3apsna, IBUKYLIETOCS C IOCTOSSHHOM
CKOpOCThI0; (popMmyna JlopeHiia.

CnenuanbHast  Teopusi  otHocureabHocTu.  Iloctymater  CTO.
[IpeoOpazoBanus Jlopenua. MHTepBan Mexay cOOBITUAMHU U €10 UHBAPUAHTHOCTD.
OTHOCHUTENIBHOCTh OJAHOBPEMEHHOCTH. OTHOCUTENBHOCTh [JIMH B Pa3IMYHBIX
NCO. nutenbHOCTh cOOBITUHN B paznuyHbix CO.

Hunamuka CTO. OCHOBHOW  3aKOH  PESAITUBUCTCKOM  MEXaHUKHU
MAaT€pUANBHOM TOYKHU. PEIATUBHCTCKOE BBIPAKECHUE IS KUHETUYECKOM SHEPTUMU.
B3anMocBsI3b Macchl M 3HEPTUU. DHEPTUs CBSA3U CUCTEMBI.

[TonsiTre 06 001IEl TEOPUU OTHOCUTENBHOCTH. [IpUHIUT SKBUBAJICHTHOCTH.
Actpodusuka.

UYeTpipexMepHoe TpeAcTaBieHne knHematukd U nuHamuku CTO. Muposas
touka. [IpeoOpazoBanus JlopeHna nns 4-Bekropa. PensituBucTCKas (QyHKIUS
JEUCTBUS AJi1 CBOOOAHON YacTULIbI. 4-BEKTOP UMIYJbCa JUIsl CBOOOJHOM YACTHIIBI.
CBs13b MEXAY UMITYJIBCOM U DHEPTHUEM.

PeasituBucrckas 3JIEKTPOAUHAMMUKA. OyHKIMA ~ JACUCTBUS A
DIIEKTPUYECKOTO 3apsiia B NIPOCTPAHCTBE-BPEMEHU. 4-BEKTOp NOTEHIMAaja
AMEKTPOMArHUTHOTO ToNsl. DyHkiusa JlarpaHxka B SIEKTPOMATHUTHOM IIOJIE.
MMnynbC ¥ 9HEprus MEKTPOHA B 3JIEKTPOMAarHuTHOM none. @ynkuus ['ammibrona
B DJIGKTpOMarHuTHOM Tione. JuddepeHnuanpapie  ypaBHEHHUS  JIBUKCHHS
AJIEKTPOHA B POCTPAHCTBE-BPEMEHU. T€H30p ANIEKTPOMATHUTHOIO noiist. Marpuna
TE€H30pa 3JIEKTPOMAarHUTHOIO TMOJIA. 3aKOH COXPAaHEHHs SHEPIHM 3JEKTPOHA B
3NIEKTPOMArHUTHOM moJje. PenstuBucTckoe npeodpasoBanue nosneil. lHBapuaHThI
anekTpomarauTHoro nois. [IpeoOpazoBanus Jlopenua st nmpoekuuii BekTopoB E
u B. 4-BexTop 1mI0THOCTH ToKa. YeThipexMepHas dhopma ypaBHeHU MakcBera.

DHeprus Mmojs TOYEYHOro 3apsana. VMmynbC Mol ABUKYIIETOCA 3apspa.
DIEeKTpOMarHuTHas Macca.

b1.0.23 KBanroBasi Teopust

Beenenune. Pannssa kBantoBas teopusi. OCHOBHBIE 3TAIlbl CO3/aHUS CTPOTOM
KBaHTOBOW TEOPUHU.

OcHoOBHBIC oONpeneIeHUsT U NMOHATUA KBAHTOBOM ¢u3uku. KBantoBas
CUCTeMa, KBaHTOBOE€ cocTosiHue. [Ipunuun coorBeTcTBUs. BomHOoBas QpyHKIMSA U €€
craructuueckoe TojkoBaHue (Iloctynar 1). IlpuHuun cyneprno3uiuu COCTOSHUIA.
Bonna JI. ne Bpoiins, BonnoBoit nmaket (/[ensra-¢ynkuus [1. Iupaka). KBantoBsiii
ancam0ib. CooTHoIIeHHe HeompeaeneHHocTeil. [IpuHIMI JOMOMHUTENBHOCTH.
Penykius BotHOBOTO nakeTa. OnbiTel [ITepHa-I'epnaxa.

KBaHTOBBIEC cpeaHMe 3HAYeHUsT (PU3HMYECKUX BeJHYMH. Oreparopsl
KOOpAMHAThl U uMnynbca. Omneparopbl HaOMONAEMbIX (JIMHEWHbBIE 3PMUTOBBIE
oneparopsl) (Iloctynar 2). [IpoctpancTBo I'nnpbepra U €ro OCHOBHbIE CBOWCTBA.
®ynkuun ot omneparopoB. CoOCTBEHHbIE (YHKIMM U COOCTBEHHBIE 3HAYECHMS
JUHEWHBIX JPMUTOBBIX omeparopoB. OproHopmupoBaHHbIM Oaszuc. IlonHoe
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ONMCAaHWE COCTOSAHMS M IIOJIHAs CUCTEMAa KOMMYTHPYIOIIHMX OIEpPaTopoB
HaOMoJaeMbIX BeMMYMH. Yucino cremeHel CcBOOOABI KBAHTOBOM CHUCTEMBI.
CoOTHOIIEHUE HEONPENEIEHHOCTER. MUHUMHU3UPYIOLIME BOJTHOBBIE TAKETHI.

Yucrele M CMeLIaHHbIEe COCTOSAHUA. Marpuua IIOTHOCTU U €€ CBOWCTBA.
BolpaxkeHne cpenHero 3HaueHusi HaAOMOAaeMO 4Yepe3 Marpuily IUIOTHOCTH.
Penykiust BOJIHOBOTO nakeTa (MpOeKIIMOHHbBIN TOCTYIIAT).

JBOJIIOIUA COCTOSIHUN CO BpeMeHeM (BTOpasi Ipymnmna IMocTyJaroB).
[Toctymar 3 - BonmHOBoe ypaBHeHue (ypaBHeHue IIpénunrepa). YpaBHeHHe
HEINPEPBIBHOCTH (IUIOTHOCTh TOKAa BEpPOSTHOCTH). IllocTpoeHne KBaHTOBOIO
['aMusibTOHMaHa Ha OCHOBE Kilacchyeckoro. CTalMOHapHbIE COCTOSHUS M X
CBOMCTBA. 3ajJadya O NOTEHLHUAJIBHOM SME€ KOHEYHON miyOuHbl.  MHTerpansl
JBIKEHUS. OBOJIOLMS COCTOSHUW, ONUCBIBAEMBIX MAaTPULEH IJIOTHOCTH.
Oneparop »sBomoruu  u  ero cBoiictBa. "llpencraBnenune" Illpenunrepa,
['eiizenOepra u B3auMOACHCTBHS.

IlonsitTue 0 BeKTOpe COCTOSIHUA CHCTeMbl (IPOCTPAHCTBO BEKTOPOB
cocrositnusa II. Jlupaka). IlpencraBieHue BEKTOPOB COCTOsiHUA. ba3ucHbie
oneparopsl. CekylnsipHOE ypaBHEHHE, DKBUBAJICHTHOCTh PEUICHUS YpPAaBHEHUs Ha
COOCTBEHHbIC 3HAUEHUA M JMArOHAJIM3alMd MaTpHIbl oreparopa (MeToA
KaHOHWYECKHX TMpeoOpa3zoBanuil). IIpeoOpa3zoBaHusi BEKTOPOB COCTOSHUS H
OTepaTopoB MpPH IMepexojie OT OAHOro Oasuca K apyromy. CBONCTBAa yHUTapHBIX
npeoOpa3oBaHuUil.

I'apmonnyeckuii ocumaasaTop. Oneparopbl POXKACHUS U YHUUTOXKEHUS U
UX CBOWCTBA. DBpIpakeHMEe TraMHJIBTOHMAHA OCLHUUIATOPA YEpe3 OIepaTopbl
POXKICHUS U YHUUTOXKEHUS, €r0 COOCTBEHHbIE (PYHKIIMU U COOCTBEHHbIE 3HAUCHUSI.
[IpencraBineHne 4ynces 3anoJHEHHUS.

CooTHOLIEHHEe KBAaHTOBOW M  KJjJaccuueckoil Teopuu. Teopema
Opendecra. [IpenenpHblii mepexos; OT KBAaHTOBOM MEXaHMKH K KJIACCHYECKOM.
KBazukiaccuueckoe  npuOmmkenue  (nmpubmmxkenue  Bentuensi-Kpamepca-
bpunmtosna). [IpaBuno kBantoBanust bopa-3ommepdennbaa.

IIpudan:keHHbIe MeTOAbI KBAHTOBOM MeXaHUKH. Teopus BO3MYIICHUH.
Bo3myuienus, He 3aBucsiue ot Bpemenu. D¢ ekt [lTapka.

Omneparop momenTa uMmyJabca. Ero coOcTBeHHbIE (DYHKIUU U 3HAYEHUS.
CpoiictBa cdepudeckux GyHKIMK. Yool MomeHT. [loBwimaronuii  u
NOHKAOIINI oneparopsl U X cBoicTBa. CrimH. Marpuusl Ilaynu. Marpuynoe
npencrasieHue oneparopoB. CrnvHopsl. [IpaBuna ciaoXkeHUs yIJIOBBIX MOMEHTOB.
Koadpunmentsr Knebma-I'opnana.

"3agauya aByx Tea'. /[BH>KeHHE 4ACTHUIIBI B LIEHTPAJIbHOM MOTEHIHUAIBHOM IIOJIE
cui. AtoMm Bomoponaa. BonHoBbie (DyHKIIMM M 3HAYEHHs] SHEPTUU CTAIlMOHAPHBIX
COCTOsIHHI atoMa Bojopoaa. KBaHToBble uncna u ux (pu3n4ecKkuii CMbICII.

IIpsimoii BapuaumoHHblii Meton (meron Purma). Pacuer sHepruil u
BOJIHOBBIX (DYHKIIMI COCTOSIHUI aToMa BOAOPOJia M TaApPMOHUYECKOTO OCHUIUISITOpa
BapUAaLlMOHHBIM METOIOM.

KBanToBasi Teopusi cucTeM, COCTOSIIMX M3 OAMHAKOBBIX YaCTHIL.
[Mpunmun  ToxaecTBeHHOCTH. (CBoMCTBA  BOJIHOBOM  (DYHKIMHM  CHUCTEMBI
HeB3auMmojiecTByonmx yactull. [Ipunnun 3anpera [aynu. @epmMuoHbl 1 O030HBI.
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OOmeHnHoe BbIpokaeHue. CucreMa u3 IByX 4acTHI] co ciuHoM. Cxembl FOHra.
AtoM renaus. [1apa- u oprorenuii. OOMEHHBIA UHTETPAI.
MHoOro3/1eKTpoHHbIe aTOMbl. [IpuOmkeHHe  UEHTPaIbHOIO  IMOJIS.

Oo6omnoyeuHas Mozielb aToMa U ctaructuueckuit metof] (Tomaca-Depmn).
KBanroBasi Tteopusi moJjieky’a. YpaBHeHue IlIpémunrepa ajisi MoOJIEKYJbI

(amuabatuyeckoe npuOIKeHue). SnepHas U AIEKTPOHHAS 3a/1aud JJI1 MOJIEKYJIbI.

Monekyna Bomgopoaa. Meron Taiitnepa-Jlongona (BapuallMOHHBIA METOM).

DHeprus XuMHYECKOU CBSI3H.

Teopuss paccessnusi (Teopusi CTOJKHOBeHMI). OJIHOMEpPHOE JBUKECHHE

(paccessHue Ha moTeHUMadbHOM Oapbepe). TyHnuenbHbIN 3¢ dekt. CranroHnapHas

TEOpHusl paccesHus. AMIUIHTYAa paccesHus u 3pdextuBHoe MupdHepeHInanTbHOe

CEUCHUE paccesHusA. YPAaBHEHHME JUIsl aMIUIATYIAbl paccesHus. bOpHOBCKoe

npuOIKEHHE.

Teopust KBaHTOBBIX mepexoaoB. KBaHTOBbIE MNEpEXOAbl MOJ BIUSHUEM
BHEIIIHETO BO3MYILEHHMS, 3aBUCAILLECTO OT BpemeHU. Bo3mymieHue. BepodatHOCTh
IIepeXo/ia U3 OJTHOTO COCTOSIHUS B IPYTOE.

OrpaHn4eHHOCTh HEPEISATUBUCTCKOM KBAHTOBOM TEOPUU. YPaBHEHHE
I1. lupaka 1151 CBOOOTHOM YaCTHUIIbI

b1.0.24 Tepmoaunamuka. Cratucruueckas pusuka.

Beenenne. Kparkuil ouepk pasBUTHS TEPMOAUHAMHUKHA U MOJEKYJISIPHO-
KUHETHUYECKOW TEOPHH.

OcHOBHBIC 3aKOHBI M MeTOAbI TEPMOAUMHAMHUKHU. TepmoanHamMuyeckas
cucrema. TepMmogumHamuueckue napamerpbl. [locTymarel  TepMOAMHAMUKM.
BuyTpenHsist sHeprusi cucteMbl. JHeprooOMeH; padoTa U TemoTa.

YpaBHeHHs COCTOSAHUA (KajJopH4yecKoe M TepMHYeCKHe) CHCTeMbI.
Yucno creneHedt cBOOOBI TEPMOAMHAMUYECKONW cHUCTeMbl. [IpuMepbl ypaBHEHUM
coctosiHus. TepMuueckue KodOPUIIMEHTHI U CBA3b MEXKITY HUMHU.

ITepBoe HA4Ya/I0 TEPMOAMHAMUKHN U €0 YPpaBHeHHE. TEIUIOEMKOCTh U €€
cBoiicTBa Kak ¢yHkuuu nponecca. CBA3b MEXIy TEIJIOEMKOCTSIMH B
M30IIpolLeccax. YpaBHEeHUE P. Mariepa. YpaBHeHUs OCHOBHBIX
TepMOJMHAMUYECKUX MpoueccoB. [uddepenunanbHoe ypaBHEHUE MOIUTPOIIBI
JUISl IPOCTOM CUCTEMBI B PA3IMYHBIX MEpPEMEHHBIX. CBSA3b MOAYJIEH YNPYTOCTH C
TEIIOEMKOCTAMM.

Bropoe Hayano TtepmoaMHaMHMKH. HepaBHONpPAaBHOCTH IpeBpaLLIECHUSA
TEIUVIOTHl B paboTy u paboTel B Temnory. OOpaTumble (KBa3UCTAaTHUYECKHE) U
HeoOpatuMmble mporecchl. IlpuHnmn annabaTHON HEAOCTUKMUMOCTH M BTOPOE
Hauajo TEPMOAWMHAMHUKHA JUI1 PaBHOBECHBIX mpoueccoB. CylecTBOBaHHE
OTHO3HAYHOW (PYHKUMU COCTOSHUSL - OHTPONUU U  TEPMOJMHAMUYECKAs
Temrieparypa (TepMOIMHaAMHUYEcKas IIKajda Temrmeparyp). Maremaruyeckoe
o0OCHOBaHME  cyllecTBOBaHUs  dSHTpornuu. PaBenctBo  Knaysuyca, Kak
WMHTETPaJbHOE YpPaBHEHHWE BTOPOrO0 Hayaja [Js PaBHOBECHBIX KpPYTOBBIX
nporeccoB. OCHOBHOE ypaBHEHHE TEPMOJIMHAMUKHU JJIsl pABHOBECHBIX MPOLIECCOB.
Teopema ['u66¢ca 06 suTponuu razoBoit cMecu (ITapagokc I'm66ca).

Bropoe Hayano0 TepMOAMHAMMKH /JIi HEPABHOBECHBIX IPOLECCOB.
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HepaBenctBo Knay3uyca uisi HEpaBHOBECHOIO KpYroBOIO IpOLECCa W €ro
¢busnueckuit  cmbica. OCHOBHOE ypaBHEHHE U OCHOBHOE HEPAaBEHCTBO
tepmoguHamuku. IlepBas u Bropas Teopembl C. Kapno. UneanbHas TerioBas
MamuHa W K., nukiaa Kapao. Ilpeaenbl mpyUMEHMMOCTHM BTOpPOTO Hayasa
TEPMOJUHAMUKH.

Tperbe Haua0 TepMoaAUHAMUKH. HekoTopbie ClieCTBUS TPEThEro Havasa
TepMoauHaMuk  (HegocTwkumocth 0 K,  moBemeHue — TepMUYECKUX

ko3punmnentoB mpu T7—>0 K, Beuucnenue SHTPOIIMM W  TOBEJIECHUE
TeroemMkoctel npu 7—0 K, BEIpOXkKIeHNE UI€aIbHOTO T'a3a).
MeTtoabl TEPMOAUHAMUKH. Ciyuyan UCIIOJIb30BAHUS MeTo/1a

TEPMOJMHAMUYECKUX MOTEHIHUATIOB IS MPOCTBIX CUCTEM. XapaKTEPUCTUUECKUE
dbyHKIMU 11 He3aBUCUMBIX iepeMmensblx: S, V; V, T T, p; S, p u np.

CBoOomuass sueprus lempmrombma u sHeprus [ubG6ca. DHTanmpnus u
BHYTPEHHSISI SHEPIHUs.

IIpousBoaHble TEPMOAMHAMMYECKUX MOTEHUHMAJNOB U UX (PU3HYECKHH
cmbicia. [lponecc JIxoyns-Tomcona wu  cxkuxeHue ra3oB. COOTHOILIECHHS
B3aMMHOCTH MakcBesuta. YpaBHuenue ['m66ca-I'enpmromnbiia. Tepmonunamudeckue
MMOTEHIIMAIBI CIO0KHBIX CHCTEM.

TepMoauHaMHUUYeCKHe TMOTEHUHAJBI CHCTEM C MEpPeMEHHbIM YHCJIOM
yactun. XUMHUYECKUM TIOTEHIMal MW ero Qusnueckuid cMmbich. bonbiioi
TepMOJIMHAMUYECKUI TTOTeHIIHal. YpaBHeHue [ nooca-/lrorema.

YcioBusi paBHOBECHSI M YCTOMYMBOCTH TEPMOAUHAMUYECKHX CHCTEM.
OO611ue yclioBHS paBHOBECHS U YCTOMUUBOCTH.

YciaoBust paBHOBecHsl JIBYX(pA3HOM OJHOKOMIIOHEHTHOM CHCTEMBbI.
VYcnoBue ycTOMYMBOCTH PaBHOBECHS OIHOPOAHOM cucTeMbl. OOmue ycioBus
TEPMOJMHAMUYECKOTO PABHOBECUS M YCTOMYMBOCTU OAHOPOJHOW CHUCTEMBI.
[Tpunnun Jle-Ilarense-bpayna.

PaBHOBECHE B TOMOT€HHOM CHCTEME. Y CIIOBUE XMMHYECKOTO PAaBHOBECHS
(3aKOH JIEMCTBYIOIIUX MAacC, KOHCTaHTa XUMUYECKOr0o paBHOBecHUsl). PaBHOBecue
B HEUJICAIIBLHBIX CHCTEMaX.

PaBHOBecHE B IreTEpOreHHON CUCTEME. YCIOBHUE PABHOBECHUS I'€TEPOTrCHHOU
cucrembl. IlpaBunmo ¢a3 I'ub6ca. TepmomuHamMuyeckue CTENEHU CBOOO/IBI
rereporeHHol cuctembl. KpuBbie paBHOBecusi (pa3. TpoiiHas Touka. PaBHOBecue
OuHapHbIX cucteM. OCHOBHOE ypaBHEHUE TEOPUU PABHOBECHUSI OMHAPHBIX CHCTEM.

Poab mnoBepxHOCTHBIX 3¢d¢ekToB B 00pa3oBaHuM HOBOH ¢a3bl.
Kosddunment ITOBEPXHOCTHOTO HATSKEHUS. JlanmacoBo JABJICHUE.
MeTtacTaOuiabpbHBIE COCTOSIHUSI OJHOPOMHOW CHUCTEMBI Tpu (Pa30BBIX IEpexo/ax
NEPBOTO poja. 3apoAbliiy HOBOM (a3bl. Kputnueckuii paguyc s HACTYIUICHHS
KOHJICHCALIMH Mapa.

®azoBbie nepexoabl. Krnaccudukamms ¢a3oBbix mnepexonoB. DazoBble
nepexonbl MepBoro pojaa. YpaBHenwe Kranelipona-Kiaysumyca. 3aBUCHMOCTh
JABJICHUS HACBIIIEHHOTO Mapa HaJl KOHJIEHCUPOBAHHOU (Da30if OT TeMIepaTyphbl.

da3oBble Mepexoabl BTOPOro poaa. YpasHenue Iperdecra. OcoOeHHOCTH
TEPMOJMHAMUKHN CBEPXIPOBOSILEIO MEPEXoaa B OTCYTCTBUM MAarHUTHOTO IMOJS U



25

IIPY €T0 HAJINYNH.

Kpurunueckue siBiaeHusi. Kpurepum  yCTOMYMBOCTH  KPUTHYECKOTO
COCTOSIHUSA U UX aHaJIN3. 3aKPUTUYECKUE SIBJICHUS.

OcCHOBHBbIE TOJIOKEHHSI CTATUCTUYECKON (PU3UKH. MUKPOCKOTMYECKUE U
MaKpOCKOIIMYECKHE COCTOSIHMSI MHOTOYacTUYHOM cuctembl. OCHOBHas 3ajada
cratucTuueckor ¢u3uku. OnucaHue ABUKEHUS B KIACCUUYECKOW MEXaHHKE.
Kanonunueckue ypaBHeHUsi ABWKeHHUs. KoHcepBartuBHbIE cuCTEMBI. HHTErpassl
newkeHuss. CkoOku Ilyaccona. Craructuueckuii ancamOnb. Pa3oBasi MIOTHOCTH
BEpPOSITHOCTU U €€ HOpMUPOBKA. Teopema (ypaBHeHue) JInyBuis.

MukpokaHonnyecknii aHcamoOab. IlocTymar o paBHOW anpuopHOU
BEPOSATHOCTU JTIOOOTO MUKPOCOCTOSTHUSI PABHOBECHOM M30JIMPOBAHHONW CHCTEMBI U
MUKPOKaHOHUYECKOE pacIpeiesieHne. DHTPONUs (CTATUCTUYECKOE OIPEIEIICHNUE).

Kanonnueckoe pacnpenesienue. CTaTUCTUYECKHI HWHTErpajl CHCTEMBI.
CBoOonnass sHeprust lenbmronbua. BHYTpeHHsSE 5SHeprusi CTaTUCTUYECKOU
cucteMbl. KoHpuUrypanmoHHslii UHTErpan U KOHGUTYpalMOHHOE pacIpeesieHue.
Pacuer sHTponMM 4epe3 KAHOHMYECKOE PACTIPEICIICHHUE.

boabiioe kKaHoOHU4YeCKOe pacnpenejseHre. boibIIOW CTaTUCTUYECKUI
UHTErpajl ¥ OOJBLION TEePMOAMHAMUYECKUA MOTEHIHaN. TepMoauHaMUYecKas
HKBUBAJIEHTHOCTh KAHOHMUYECKUX pactpeneneHuit ['mooca.

OcHOBbI KBAHTOBOH CTATHCTHKH. ONUCAHUE KBAHTOBBIX CHCTEM.
Omnepatop (MaTpuila) MIOTHOCTU. DBOJIOIUS MATPUIbl MIIOTHOCTA CO BPEMEHEM
(ypaBHenue Heiimana). KBaHTOBOE MHUKPOKAaHOHMYECKOE pacHpe/iesiCHUE.
Craructuyeckass cymma. KBaHTOBOe OOJbIIOe KaHOHMUYECKOE paclpeieieHue.
Knaccrnueckuit mpeaen KBAaHTOBOM CTaTUCTHKH.

Knaccuueckuii  oqHOATOMHBIM  HMAeaJbHBIM ra3. Pacnpenenenue
Makcgemna-bonbimana.  CTaTUCTHYECKMA HMHTErpaji, »Heprus lenpMromibna
UJICAJIBHOTO ra3a. YpaBHEHUs COCTOSHHUS, SHTPOIMU U XUMUYECKOTO TOTEHIMAIA.

KBanToBBIC 0OHOATOMHBIE HAeaIbHbIE Ia3bl. /[Be KBAHTOBBIE CTATUCTUKHU
(pacnpeneneHus bo3e-OliHiTeiina 151 depmu-Jlupaxa). bonbmon
TEPMOJIMHAMUYECKUN TOTEHIMAl KBAaHTOBBIX HACAJbHBIX TIa30B. Tepmuyeckue
YPaBHEHHMS COCTOSIHUSI KBAHTOBBIX HJIC€AIbHBIX I'a30B.

Caabo BbIPOXKIAECHHBbIE KBAaHTOBble Tra3bl. CUIBHO BBIPOXKICHHBIN
AJNIEKTPOHHBIN Ta3. BeipoxkaeHHsiil bose ra3. boze-DUHITEHHOBCKAs: KOHICHCAIIHS.

Meton boroaiwoboBa. llenouka uHTErpo-auddepeHnnaIbHbIX ypaBHEHHHI
Boromo6oBa a5t paBHOBECHBIX (DYHKIMI pactpeeieHusl.

Teopusi kjaccuyecKux HeumJaeadbHbIX cucTeM. Merton boromo6oBa B
TEOPHUH T'a30B.

OcuwuisTop u porarop B TepMocrare. Teopus TEMIOEMKOCTH
JIByXaTOMHBIX Ta30B. CTaTucTUYecKash TEOpUs PABHOBECHOTO H3IYyUYECHUS. 3aKOH
HMrononra-IItu. Teopus Ditnimreiina u [{edas TemioéMKocTy TBEPAOTO TeEa.

Teopusi paBHoBecHbIX (uiykTyaumid. Beruncnenue Qaykryamnuii MeToaom
['m66ca. Kputnyeckas omnanecueHuus. Boruncienue QuykTyanuii MeToaoM
byukuuit pacnpenenenus. Ksasurepmonnnamuueckast Teopus QpayKTyauu.

OcHOBBI HEPaBHOBECHOM TePMOAMHAMUKHU. JlokanpHOE
TEPMOJIMHAMUYECKOE PABHOBECME W OCHOBHOE YPAaBHEHUE TEPMOAMHAMUKU
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HEPaBHOBECHBIX MporeccoB. [Ipou3BoACTBO SHTpomuH. YpaBHEHUsS OajaHca |
3aKkOoHbl coxpaHeHus. [loTokn u TepMoaMHaMuueckue Ccuibl. [Ipou3BoACTBO
DHTPONUU ITPU XUMUYECKUX PEAKLIMAX B CUCTEME.

TepmoanHaMuKka JIMHEHHBbIX HeoOpaTHUMbIX mpoueccoB. COOTHOLICHHS
B3auMHOCTH  Omn3zarepa. npuHuun Kropu.  BapuanvoHHble — TPUHUMIIBL
TEPMOJUHAMUKHI HEOOPATUMBIX MpoiieccoB. Bapuanuonnsiii npuHiun OH3arepa.

Ciyyaiinble BeJIMYMHBI U NPoLeccbl. MapKOBCKUE MPOLECCHl. YPaBHEHUE
CMmomyxoBckoro. YpaBuenue dokkepa-Ilnanka. Auddysus OpoyHOBCKON YaCTULIBI
(CooTtHollleHrE DUHILITEHHA).

Henouka ypaBHenmii boroso6oBa 111 HepaBHOBECHBIX (YHKIIHIA
pacmpeneieHusl KIacCUYeCKUX cucteMm. Mepapxus BPEMEHHBIX MACIITa0OB W
COKpAIILIEHHOE OIMCAaHWE HEPABHOBECHOW CHCTEMBI HaA PA3JIMYHBIX JTarax eé
ABOJIIOLUH.

Kunerunueckoe ypaBuenne bosbumana. VHTerpan CTOJNKHOBEHUM U €T0
cBolcTBa. IHBapuaHTBl CTOJIKHOBEHHW. MeETonbl peleHuss KUHETUYECKOIro
ypaBHeHus1 bonbiimMaHa (perakcalmoHHOE MPUOIHKEHNUE).

3.2. IlepevyeHb BONPOCOB, BHIHOCHMBIX HA FOCYA1apPCTBEHHbII IK3aMeH

l. KunemaTnka MOCTYNaTreabHOrO M BpallaTeslbHOro ABMXKEHUS. CHCTEMBI
orcuera. YpaBHeHUE ABWKEHHs. KuHemarnueckue BEJMYMHBI. YCKOPEHUE IIPHU
KPUBOJIMHEVWHOM JBWKeHHH. DopManbHas aHaJOTWsl MEXKIYy CKOPOCTBIO U
yckopenuem. [onorpad ckopoctu.

2. JluHamMuKa MNOCTYNAaTEJbHOIO JBMXKEeHMs. Bunbel B3ammonercteuil. Cuia.
Macca Ttena. LleHTp mMacc cucTeMbl MaT€pHABHBIX TOYEK. 3aKOH COXpPaHEHUs
MMITYJIbCA JUUI MAaT€pPUAIbHOM TOUYKM M CUCTEMBI MaTEPUAJIbHBIX TOYEK. /[BrKkeHME
TEJI C IEPEMEHHOM Maccou. TeopeMa O IBUKEHUM LIEHTPA Macc.

3. Ilonme cun. IloreHuManbHble W HENOTEHIMaIbHblE moiA. Cuibl
KOHCEpBaTUBHbIE M JuccunatuBHble. KoHcepBatuBHOCTH cuil Tskectd. [lome
HeHTpalibHbIX cuil. [loreHumanbHas sSHeprusa. CBs3b MEXAY IOTECHIIMAIBHON
DHEPTrUEr U AEUCTBYIOIIEH cuilon. [lonaTue rpaagueHra.

4. JluHaMKKa BpallaTeIbHOTO ABUKEHHUS aOCOJIOTHO TBEPAOro Tesna. MoMeHT
CUJIbI U MOMEHT uMmIlyabca OCHOBHOE YpaBHEHHWE IMHAMUKH BpaIaTEIbHOIO
JNBUKEHUSI. MOMEHT MHEpUUU. 3aKOH COXPAHEHHSI MOMEHTA UMITYJIbCA U €r0 CBA3b
C H30TPOITHOCTBIO NMPOCTPaHCTBA. KMHETHYECKas dHEpPrus BPALIAKOLIErOCs Tena.
Teopema Troitrenca-1lIteitnepa. CBoboanbie ocu. ['Mpockom U €ro mMpakTHUECKOe
IIPUMEHEHHUE.

5. Mexanuueckue KojeOaHuWs U BOJHBL. [ apMOHMYECKHE KojieOaHUs.
HuddepeHunanbHoe ypaBHEHHE HE3aTyXarolMX KojieOaHuil. Maremarndyeckui,
OPYKUHHBIM, (PU3NYECKUH MASTHUKU. OHEPrusi TapMOHUYECKUX KOJIeOaHUM.
CnoxxeHue rapMoHuueckux kosieOanuii. durypsl Jluccaxy. buenus. 3aryxaromue
konebanusi.  Jlorapudmuueckuit  gexkpemMeHT — 3aryxaHus.  J{oOpOTHOCTE.
3aryxaromue Kkoyie0aHus Ha TpPUMEPE MPYKUHHOTO MasiTHUKA. BBIHYXIEHHBIE
KoJiebaHusi. AMIUIMTYa U (a3a BBIHYKJIEHHbIX KoseOaHuii. Pe3onaHc.

6. MexaHuka >XUAKOCTM M Ta3a. OCHOBHbIE YpaBHEHHMS pPaBHOBECUS U
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JBUKCHUS JKUKOCTEM. I'mppocratuka HEeC)KUMaeMOH JKUJIKOCTH.
bapomerpuueckas dopmyna. Kunemarnueckoe OnuvcaHue ABMXKEHUS >KUJIKOCTH.
CranuoHapHO€ TEYEHHE JKHUJKOCTH U Ta30B. YPAaBHEHUE HEPaA3PBIBHOCTH.
YpaBuenne bepnymu. @opmyna Toppuueiun. [[BUKEHME TEN B KUAKOCTIX M
razax. @opmyna Ctokca.

7. IlpeoOpazoBanus JlopeHia. JmuHa npeIMeToB B pa3IMUHbIX HHEPLHUAIBHBIX
cucTteMax orcuera. BpeMs B pa3iuyHbIX MHEPUUAIBHBIX CHCTEMAaX OTCUETA. 3aKOH
cnoxenust ckopocteit B CTO. JIlunamuka CTO. B3auMocCBsi3b S3HEPrUu ¢ Maccoi,
dopmyna OuHmTeitHA. CBS3b WMITYJIbCA C TOJTHOW KHHETHYECKOW DJHEPTrHUeH,
dopmyna Jlupaka. BzauMocBsi3b UMITySIbCa ¢ KHHETHYECKOW YHEPTHEH.

8. Iloctymaret OTO: oO0mwMii OPUHLKI OTHOCUTENBHOCTH W TMPHUHIIUII
DKBUBAJIEHTHOCTH. [IpOCTpaHCTBO M BpeMsl B HEMHEPLUAIBHBIX CHCTEMAX OTCYETA
U B TIOJIE TATOTEHUA. | paBUTAIIMOHHBIN paanyc, TPaBUTALMOHHBIN KoJutarc, cdepa
[MIBapummnbaa. OkcnepuMeHTalbHble  noaTBepxkaeHus OTO:  BpamieHue
nepurenuss Mepkypusi, OTKIOHEHHE JIydyed CBE€Ta B IIOJIE TATOTEHUS, KPACHO-
roiay0oe CMeIIeHus.

9. Bropo#t 3akoH TepMmoauHamuku. OOpaTuMble U HEOOpaTUMbIE MPOIECCHI.
[ukn Kapno wu ero KIIJ[. HepaBencrBo Kiaysuyca. ODHTponus u
TepMOIMHAMUYECKasi BEpOATHOCTb. Popmynia bonbiMana. OCHOBHOE ypaBHEHUE
TepMOJMHAMUKHU. TepMonMHaMUYECcKue MNOTeHUUalbl. Kpurepun ycTOMYMBOCTH
TEPMOIMHAMUYECKON CHUCTEMBI. TpeTui 3aKOH TEPMOAMHAMMKH. DIyKTyaruu.
CTaTUCTUYECKUI CMBICT BTOPOTO Ha4yasla TEPMOAUHAMUKH.

10. OcHOBHOE ypaBHEHHE MOJEKYISIPHO-KUHETUUECKOW TEOPUU HJI€ATBHBIX
razoB (ypaBHenue Knaysuyca, ypaBHeHue bonbiimana). 3akoH JlanpToHa. 3akoH
PaBHOMEPHOI'O pAaCIpENENICHUsT 3HEPruu IO CTENEHSM CBOOOAbl. BHyTpeHHss
3HEprus ujaeanbHoro rasza. 3akoH J[romonra u Iltm. 3akon Helimana-Konma.
Knaccuueckast Teopust TemioeMkocTd. YpaBHeHue PoGepra-Maiiepa. Hemocrarku
KJIACCUYECKON TEOPUHU TEIUIOEMKOCTH.

11. PacnpeneneHne CKOpPOCTEHM MOJEKYJI Tras3a. 3aKOH paclpeeieHus
ckopocteil Makcgeia. [IpuHIuMI AETanbHOrO paBHOBECHUS. 3aKOH PacIpeiciICHUs
bonbiiMana. OHTponuss M BEpOATHOCTh. Meron  Haubosiee  BEpOSTHOTO
pacopeneneHus B cratuctuke bonbumana. Craructuka ®epmu-llupaka, bose-
OitHreiiHa. Teopema HepHacra. KBaHnTOBast TeOopus TEMIOEMKOCTH DUHIITEIHA.

12. Peanwublie ra3sl. Cunsl Ban-nep-Baansca. M3otepmbl Ban-nep-Baansca u
Oupaproca. MetacTaOunbHble COCTOSHUS: TEPECHIIICHHBI Map W Teperperas
KUIAKOCTb. KpuTmueckoe coCTOsHME, KpUTHYECKuEe IapaMmerpsl. PaBHOBecue
JKUJIKOCTM M  HAChIIIEHHOro mapa. YpaBHenune Knaneiipona-Kiaysnyca.
BuyTpennsist sueprus peanbHoro raza. ekt xoynsa-Tomcona.

13. Crpoenue kpuctamuioB. BHyTpukpucrtammuyeckue cuibl. dusmdeckue
TUTBl KPUCTAJUIMYECKUX pemeToK. [IpocTpaHcTBEHHas pemerka. MuiepoBCcKue
unaekcel. Knaccudukanus kpucramio. Knaccudukanus nedpekroB B KpucTauiax.
Peanbubpie kpucrtamnel. biounas crpykrypa. ucnokanuu. KoHTyp W BeKTOp
broprepca. MexaHnndyeckne CBOMCTBA TBEPABIX Tell. PU3UUYECKUE TPOLIECCHI IPU
nedopmaru. [Inactuueckas  gedopmarus. JIBr>KeHHE  NTHUCIIOKALUM.
['enepupoBanue nucinokauuii. Uctounnk Opanka-Puna.
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14. DnexkTpuueckuid 3apsjl. 3aKOH COXPaHEHUsI AIEKTPUUECKOro 3apsaaa. 3aKoH
Kynona. HanpspkeHHOCT M MOTEHIMAN 3JieKTpuueckoro moiid. [lpunimn
CYNEpHo3UlMK TIOJIeH W €ro NpUMEHEHHs. DHEpPruss W IUIOTHOCTh SHEPIUH
AIIEKTPUUECKOTO MOJISL. Teopema Octporpaackoro-I'aycca TUISt
AIIEKTPOCTATUYECKOTO MOJIS B BAKyyMe.

15. Omnekrpuueckoe mosme B aMdIeKTpudeckod cpene. llomspuzanms
nuekTpukoB. Teopema Octporpaackoro-I'aycca uist 2JIEKTPUYECKOrO TOJISA B
cpene. YcimoBUs U 3NEKTPOCTATUYECKOTO MOJS HAa TpaHUIE paslena JByX
W30TPOIHBIX TUAIEKTPHUECKUX CPE.

16. Knaccudeckass 3I€KTpOHHAs TEOPHUsSl BJIEKTPOIPOBOJHOCTH METAIUIOB.
3akonsl Oma u Ixoynsa-Jlenua B auddepeHnnanbHol 1 HHTErpaibHON (popmax.
3akon Bunemana-®panna.

17. PasHocte moreHnuanoB, Hampspkenue, OIJ[C. IlpaBunma Kupxroda.
3aTpyAHEHUS KIACCUYECKOW TEOPHUH IEKTPOIPOBOJHOCTH METAIIIOB.

18. Dnexkrpudeckuii Tok B cpenax. ['azoBwiii paspsia. [lmazma. JleGaeBckuii
paguyc. DIEeKTpUYECKUM TOK B BaKyyMme. 3akoHbl boryciasckoro-Jlenrmropa u
Puuapncona-/lemmana. DIEKTpUYECKUN TOK B JKMIKOCTAX. 3akoHbl Dapanes i
IIEKTPOJIA3A.

19. MarnutHOoe mnone Toka. MarHuTHOE MHOJE OJWHOYHOIO ABUKYIIErOCs
3apana. llpuamun cynepnosunuu. 3akoH buo-Casapa-Jlamnaca. 3akoH IOJIHOTO
Toka. Teopema Octporpajackoro — l'aycca 1l MarHMUTHOIO MOJSL B BaKyyMe.
JIBrKeHUE 3apsKEHHBIX YacTULl B 3JeKTpoMarHuTHOM nosie. Cuna JlopeHua.
JleficTBHE€ MarHUTHOTO OIS HA MPOBOIHUK M PAMKY C TOKOM.

20. DJNeKTpOMarHuTHas VHIYKLIHS. OnbIThI Dapanes. 3aKoH
AIIEKTPOMArHUTHOM MHAYKUMU. B3anmuas uaaykius. CaMOMHAYKIUSA. DHEPIUs U
IUVIOTHOCTh 3HEPIHMM JJIEKTPOMAarHUTHOrO Mojs. TOKM mNOpu 3aMbIKAHUU H
Pa3MBIKaHUH JIIEKTPUYECKON LEIIN.

21. MarauTtHOe nosie B BeniecTse. MarHUTHBI MOMEHT aToMa. DJIEMEHTapHasl
Teopust nuaMarHetusMma. Ilapamarmerusm. 3aKOH MOJHOIO TOKA JJII MarHUTHOTO
I10JIS B BEILIECTBE.

22. ®eppomaraernsm. Kpusas HamaranuuBanus. llemis rucrepesuca. Ycinosus
JUISI MATHATHOTO TI0JIS1 HA TPAHULE pa3zelia JBYyX U30TPOIHBIX CPE.

23. DnekTpoMarHuTHbIe KoyieOaHusi ¥ BOJHBI. CBOOOJHBIE TapMOHHYECKUE
KojieOaHusi B KojeOaTreIpbHOM KOHType (He3aTyXamwllue W 3aTyXalolue).
BoinykaeHHbIE 3IeKTpOMarHuTHele KosneOaHus. IlepeMeHHBI TOK. 3aKOHBI
Kupxropa nans mnepeMeHHOro TOKa. OJNEKTPOMArHUTHBIE BOJHBL. DHEPrHs
AIIEKTPOMArHUTHBIX BOJH. OTpa)XeHUE U MPEIOMIIEHHE AJIEKTPOMArHUTHBIX BOJH
Ha TpaHMIle pa3zaena audnnekrpudeckux cpen. CKkuH-3hdexT.

24. OcHoBsl Teopun Makcsemia. Tok cmenenus. [lonHas cucrema ypaBHEHHI
Makcseiia. DHeprus U IOTOK YHEPTUU JIEKTPOMArHUTHOTO nojis. Bexktop YmoBa-
[ToviTuHra.

25. KorepentHocth. MHTEepdepenuust BonH. OCyIIECTBIEHHE KOTEPEHTHBIX
BOJIH B onTuke. Kilaccuueckue MHTEpQEepeHIMOHHbIE ONbITHL. BiausHue pasmepos
VICTOYHUKOB CBETA. IIpocTpancTBEeHHas KOTE€PEHTHOCTb. Binsnaue
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HEMOHOXpPOMAaTHUYHOCTH  cBeTa.  Jlokanuszamuss  MOJOC  HMHTEpQEepeHInu.
WuTepdepeHiius B TOHKUMX IUIACTMHAX W IUIeHKax. [lojockl paBHOrO HakjoHa U
paBHo# TommuHbl. Konbia Hetorona. HTepdepeniionnbie npudopsl.

26. Jlubpakmus csera. Ilpunnun I[oiirenca-®penens. 3oHbl DpeHens.
Hudpakuus Dpaynrodepa or menu. BiusHue mWMPHUHBI LIEIH U Pa3MEPOB
UCTOYHUKAa Ha JudpaklMOHHYIO KapTuHy. [udpakius Ha AByX IIEJsX.
Hudpakunonnas pemerka. Judpaknus Ha  MHOTOMEPHBIX — CTPYKTypax.
Jndpakiys peHTTeHOBCKUX JTy4eH.

27. EcTecTBEHHBIN U MOJSAPU30BaHHbIN cBeT. [lonaspuzanus npu oTpaxeHUu U
npesnomiennn. llonsgpuzanus npu IBOMHOM JIydenpeaoMmiIeHHd. 3akoH Maitroca.
WUntepdepennss  monsgpu30BaHHBIX — Jy4yed. DUMNOTHYECKass U Kpyrosas
nossipu3anus.  MckyccTBeHHOE  ABOMHOE  JiydenpenomieHue.  JIBomMHOeE
Jy4ENpeIOMIIEHUE B JIEKTPUUYECKOM T0JIe. BpallleHne mIoCKoCTH MoasApu3auun B
KpUCTa/UlaX U B aMOpQHBIX BemiecTBax. Caxapumerpusi. MarHuTHOe BpalleHHe
IJIOCKOCTU MOoJsApu3anuu. fBineHue 3eeMaHa. JJIEMEHTapHas TEOpHUsl SBICHUS
3eemana. AnomanbHbil ekt 3eemana. OOpaTHbiii dhdekT 3eemana. SBieHue
[ITapka.

28. NetictBue cera. dorosnekrpudeckuid addext. 3akoHbl ¢otodrddekra.
VYpaBHenue OuHIITEHHA. ['MnoTre3a CBETOBBIX KBAHTOB. SIBieHue KomrmtoHa.
CymHocTts sBieHuss KomnTona u ero 3akoHsbl. J[aBineHue ceera.

29. TemnoBoe wusmydenne. 3akoH Kupxroda. AOCOTIOTHO YEpHOE TEIo.
Wznyuenue HeuepHbix Ten. 3akoH Credana-bonbpiiMana. 3akoH cMmerienus Buna.
®opmyia n3nydenus Ilnanka.

30. AToM BoOgOpoma M €ro CHekTp no Teopuu bopa. DKcnepuMeHTaIbHOE
noareepxkaeHue reopur bopa. OnbiTel @panka u I'epua.

31. JIBoilCTBEHHasi KOPIYCKYJSIPHO-BOJIHOBAash MPUPOAA YACTHL[ BEIIECTBA.
['unore3a ne bpoinda. DKCepUMEHTAIbHOE MOATBEPKICHUE TEOpUU Jie bpoiins.
OmnbiThl [IpBUCCOHA U [[Xkepmepa.

32. Ilpocreitme oAHOMEPHBIE 33/1a4l KBAHTOBOW MeXaHUKH. [IpsiMoyrosbHas
NOTEHUHAJIbHAs sIMa M TrapMOHHWYecCKuM  ocuwuiAtop. IIpssMoyronbHbIi
MOTEHIUANIbHBIA Oapbep. TyHHenbHbIA A(PdeKT. YpOBHU SHEPruu MpU JBYX U
MHOTMX MUHAMYMaX MMOTEHLIMAIbHON SHEPTUH.

33. BomnoBas ¢yHkius u ee cBoiicTBa. YpaBHeHus Illpemunrepa s
CTALMOHAPHBIX COCTOSIHUM. [[pUHIIMIT MPUYMHHOCTH B KBAHTOBOW MEXAHUKE.

34. PeHTreHOBCKME CHEKTpbl. TOPMO3HOE PEHTIEHOBCKOE HM3IYyYEHHUE U €ro
CHEKTp. XapaKTEPUCTHUYECKOE PEHTICHOBCKOE HW3IIyYEHHE M €ro CIEKTp. 3aKOH
Mosznu. B3auMonencTBue peHTIeHOBCKOTO M3JIyYEHMS C BEIIECTBOM. JIMHEWHBIN 1
MaccoBbIil KO3 uIMeHT mnomomeHusa. 3akoH byrepa-JlamGepra. Eaunuib
MU3MEPEHUS PEHTIEHOBCKOTO M3ilydeHus. [IpakTudueckoe npuMeHeHue.

35. DnemeHThl 30HHON Teopuu TBepAbIX Ted. OO00IIECTBICHUE ANEKTPOHOB B
KpUCTAJUIe, JHEPIeTHUYECKUI CIIEKTP DJEKTPOHOB B KpHCTAIe, METAJLIbI,
JOUAJIEKTPUKHU U TIOJYITPOBOJHUKYU C TOYKH 3PEHUS 30HHOW MOJEIH.

36. OcHOBHBIE XapakTEPUCTHUKK AaTOMHOIO sapa U UX (Qusnyeckas
WHTEPIIPETALNS; COCTAB aTOMHOTO sIpa. SIIepHbIE CUJIbI, UX IPUPOJIa U OCHOBHBIE
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XApaKTCPUCTUKHU, MC30HHAA TCOpUA AACPHBIX CHIIL. COBpeMeHHBIC MOACIN
ATOMHOTO d1pa U UxX (1)H3quc1<a;1 HHTCpIIpCTALMA.

37. PaanoOakTUBHOCT W 3aKOHOMEPHOCTHM paJMOAKTUBHOIO pacrajia;
MPOLIECCHl  COMPOBOXKJAIOIIME PAAUMOAKTUBHBIN pacnaal W uX (Quanyeckas
WHTEpIIpETalHs.

38. SnepHbie B3aUMOAECUCTBUS U siiepHble peakiuu. OOme 3aKOHOMEPHOCTH
U pa3JIMyHble MEXaHU3MBbI AJIepHBIX peakiuil. OCOOEHHOCTH MPOTEKAHUS SACPHBIX
peaKunil oA AEMCTBUEM PA3JIUYHBIX YaCTHII.

39. [leneHue U CUHTE3 aTOMHBIX SAEp. DJIEMEHTapHas TEOpHUs AEIECHUS sIep.
[Iponecchl, mpoTeKaromue NpPU JEICHUH sAep ypaHa. YIpasiseMmas LeIHas
peakius JeNeHusT W sAAepHble peakTopbl. OOIue MOHATHS O TEPMOSIECPHBIX
pEeaKIUsAX, YCIOBUS UX MPOTEKAHUS;, TEPMOSICPHBIE IIUKIIBI.

40. DnemeHTapHble YacTUIbl. OCHOBHBIE XapAaKTEPUCTHKU M KIACCH(PHUKAIHS.
B3aumonencTBus ~ 3JIEMEHTAapHBIX ~ YaCTHUIl.  3aKOHbl  COXPAaHEHUS  MpH
B3aMMOJICUCTBUM 3JIEMEHTAPHBIX yacTull. [Ipobiema nocTpoeHus: eAMHONU TEOPHUH
CUJIBHOTO, €a00ro M 3JEKTPOMArHUTHOTO B3auMoOAeHcTBUs (Moaenu “Benukoro
o0beTMHEHUS ).

41. YpaBuenue Jlarpanxa npumepsl ero coctapiienus. ynkuus Jlarpanxka, ee
CBOMCTBA.

42. 3aKOHBI COXPAaHEHHUsI, COOTBETCTBYIOLIUE (hYyHAAMEHTAIbHBIM CUMMETPUSIM:
SHEPIUsi, UMITYyJIbC, MOMEHT UMITYJIbCA.

43. Kanonnueckue ypaBHeHus ['amunbroHa. IlepBbie MHTErpasibl ypaBHEHUI
["amMunpTOHA. DKBUBAJIEHTHOCTD JIATPAHKEBOT'0 M TAMUJIIBTOHOBOTO (pOopMasii3Ma.

44. ]IsuxeHue B LIEHTpalbHbIX nojsax. Kemneposa 3agauda. [Tapamerpuueckoe
ypaBHeHue. TpaeKTopuu ABUKEHUS.

45. YpaBHenus Makcaea.

46. ITpOBOAHUKY U JUDJIECKTPUKH.

477. I'paHAYHBIE YCIIOBHS AJISI BEKTOPOB DIIEKTPUYECKOTO TOJIA.

48. I'paHUYHBIE YCIIOBHS AJIsI BEKTOPOB MarHUTHOTO TOJIA.

49. CkanspHblii M BEKTOPHbIM NOTEHUMAJbl 3apsiaa, JABWKYLIETOCsS C
MOCTOSIHHOM CKOpPOCThI0; popmyrna JlopeHia.

50. ITpeo6Opa3oBanus JlopeHua A/ IPOEKIMI BEKTOPOB E U B. VIHBapUaHTEI
AIIEKTPOMArHUTHOTO MOJISI.

51. TlomHoe omnMcaHWe KBAaHTOBOM CHUCTEMbI. [IpyHUIMIO Cyneprno3uIvu.
OpTOroHanbHOCTH W HOPMHUPOBKAa  COOCTBEHHBIX  (DYHKIMHA  3PMHUTOBBIX
orneparopoB. bazuc npocTpaHcTBa COCTOAHUN. YUCTBIE U CMELIAHHBIE COCTOSIHUSL.

52. lunaMuyecKe epeMeHHbIe B KBaHTOBOM Teopun. Oneparopbl KBAHTOBOM
mexaHuku. Cpennue 3Ha4eHHs (U3MYECKUX Benu4MH. llpumepsl omeparopos
KBAHTOBOM MEXaHUKM (ONEparop IMOJOXKEHHs, OIepaTop UMIIyJbCa), HX
coOcTBeHHbIE (DYHKIIMH U 3HAYCHHUS.

53. OOmme cBoiicTBa pemeHuid ogHOMepHOro ypaBHenus Illpénunrepa.
Yactuiia B MpSAMOYTOJIBHOW TMOTEHIIUAIBHOM sIM€ OECKOHEUHOW M KOHEUYHOMU
"ryounbl". CeKTp SHEPTUH U COOCTBEHHBIE (DYHKIIUH.

54. KBaHTOBO€ IBUKEHUE B LEHTPAIBHOM Tosie. COCTOSHUS AJIEKTPOHA B TIOJIE
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sapa. AToM BOAOpOJa U BOJOPOIOI0I00HbIE HOHBL. KBaHTOBBIE UKCIIa.

55. TapMoHMYeckHi OCHWUISTOP B DHEPreTUUYECKOM IPEICTABIICHUH.
Omneparopbl poxaeHUsT W yHUUYTOXKEHHUS. CHEKTp DJHEPrud U COOCTBEHHBIE
byHKIH.

56. OcCHOBHBIE 3aKOHBI M METOAbl TEPMOAMHAMUKM. Tpu Havaia
TEPMOJMHAMUKHA. OHTPONMS W TEPMOAMHAMHMYECKas Temmeparypa. Meton
KpPYTOBBIX IIPOLIECCOB, METOL TEPMOJNHAMHYECKUX MTOTEHIIUAJIOB.
TepMoanHAMHUYECKHE MOTEHUHMANBI CIIOXKHBIX CHCTEM M CHCTEM C IEPEMEHHBIM
YUCJIOM YaCTHIL.

57. PaBHOBecHble mnpoueccbl. OCHOBHOE YpaBHEHHE TEPMOJMHAMMKHU IS
PAaBHOBECHBIX IPOLECCOB. YCIOBUS TEPMOAMHAMMYECKOTO PABHOBECHS U
YCTOMYMBOCTU. YCIIOBHSI YCTOMYMBOCTH PABHOBECHS OJHOPOJHOW CHUCTEMBI.
PaBHOBECHE B TOMOT€HHOM CUCTEME. YCIOBUSI XUMAUYECKOTO PABHOBECHSL.

58. ®azoBble mnepexonbl. Da3oBble TEepexoAbl 1-ro popa. YpaBHEHUE
Knaneiipona-Knaysuyca. ®@a3zoBbie nepexonbl 2-ro poaa. YpaBHeHue IpeHdecTa.
Kputnueckrie u 3aKpUTHYECKUE SBJICHHUS.

59. MukpokaHOHUYECKOE U KaHOHWYeckoe pacnpeneneHuss [ub6ca.
CrarucTUYEeCKUI MHTErpajl CUCTEMBI. OHTpONHs. boibplnioe KaHOHHYECKOE
pacnpeneneHue (KJIacCUUYECKUM U KBAaHTOBBIM ciyuaid). TepMoauHamMuueckas
SKBUBAJICHTHOCTh KAHOHUYECKUX PACIIPEACIICHUM.

60. Craructuyeckass TEPMOJMHAMHKA KBAaHTOBBIX HJI€ATBHBIX OJIHOATOMHBIX
ra3oB. Pacnpenenenue boze-Oinmreiina u ®epmu-upaka. ComnocraBieHue
pactipeaenenuiit  M.-b., b.-D. u @.-JI. BripokaeHue KBaHTOBBIX TIa30B.
TernoéMKOCTh TBEPABIX TEIL.

3.3. PekoMeHIaMU 110 MOATOTOBKE K IrOCYIAPCTBEHHOMY IK3aMeHY

ITo 3aBepmieHun TmociaeaHed ceccud  OOydYarolmIMUMCS — HEO0OXOIUMO
MPOCMOTPETh JIMYHBIK OaHK TEOPETHMUYECKUX M METOJUYECKUX JIaHHBIX,
HAaKOIUICHHBIX 3a BpeMs OOy4YeHMsl, M COOTHECTH €ro COJIep)KaHHhe C
HK3aMEHAIMOHHBIMU BOMPOCAMH C IIEJbI0 OMpeseicHuss HHOOPMAIIMOHHOTO
obecnieueHus. Takke TPOCMATPUBACTCS M PEKOMEHIyeMmas  JIMTeparypa.
[TosiBrIsIFOIIMECS TTPU ATOM HESICHOCTH M COMHEHMSI MOKHO Pa3pelIMTh Ha TPYIIIOBBIX
Y UHIVBUTYJIbHBIX KOHCYJIBTALIMSIX.

Ha xoHcynmpTanusx npenojgaBaTenn akUEHTUPYIOT BHUMAHHUE HA CTPYKTYpE
OTBETA, €r0 OCHOBHBIX JJIEMEHTAaX, HOBBIX ACIEKTAX COAECPKAHUS WM HEIABHO
OTKPBITHIX SBJICHUSIX B (pu3uke. B pesynpTaTte CTAHOBUTCS BO3MOKHBIM BHECCHHE
B «0aHK JIaHHBIX» JOMOJHEHUMN, YTOUHEHUI

[ToBTOpsist m yramyOmsisi 3HaHWS, TMOJYyYEHHBIE 3a BECh TEpUoN OOydeHUs,
clenyeT UMETh B BH]Y, YTO IMOJIHOLICHHBIN, JIOTUYECKU BBICTPOEHHBIN OTBET JI0JKEH
BKJIFOYATh:

- YETKHUE OMPEAECTICHNUS] OCHOBHBIX IMOHATHU;

- GOpMyYJTUPOBKY OCHOBHBIX 3aKOHOB M ONUCAHUE (PUBHUECKUX SBJICHHM;

- CBSI3HOE M3JI0KEHUE TEOPUHU BOIIPOCOB OMIIETA;



32

- MOJKPEIUICHUE H3JI0KEHUS TPaMOTHO TMOCTPOECHHBIMU PUCYHKAMU WIIU
CcXeMaMu;
- TOTOBHOCTD K JUCKYCCHUH T10 JAHHOW TeMe.

3.4. Ilopsinok npoBeaeHNsi rOCyIapCTBEHHOI0 IK3aMeHa

1. ITopsatok TpoBenEeHUS TOCYIAPCTBEHHBIX JK3aMEHOB JIOBOAUTCSA 10
CBE/ICHUA CTYACHTOB Bcex (opM 00yueHUs He MO3AHEe, YeM 3a MONroja 10 Hadajla
rOCyaapCTBEHHOW UTOTOBOM aTTE€CTALINH.

2.[IporpaMMa TroCyAapCTBEHHOIO JK3aM€Ha JIOBOJUTCA JO CBEIEHUS
CTYICHTOB HE€ MO3[IHEe, YEM 3a MOJIroJa 0 Hayaja TOCYIapCTBEHHOW WTOTOBOM
arTecTaluu.

3. Ilepen rocyapCTBEHHBIM 3K3aMEHOM IMPOBOJIUTCSA LMK KOHCYIBTALMMI MO
MIPOTPaMME IK3aMEHA;

4. Ha moaroroBKy K rocyaapCTBEHHOMY 3K3ameHy orBoautTca 7—10 mgHen;

5. TocynapcTBEeHHBIN PK3aMEH IMPOBOJUTCS B YCTHOU (opme;

6. [ocynapcTBEHHBIM 3K3aME€H NPOBOAMUTCS MO OusieTaM, COCTaBIE€HHBIM U
YTBEPXKIEHHBIM cortacHo mnporpamMe [MIA. BapuanTel »K3aMEHAILIMOHHBIX
OWJIeTOB  XpaHsATCSs B  3al€yaTaHHOM BHJIE M BBIJAIOTCA  CTYJIEHTaM
HEIMOCPEJICTBEHHO HA JK3aMEHE;

7.B xome D9K3aMeHa  CTYIEHTbI MOIYT  IIOJIb30BaTbCs y4eOHBIMU
nporpaMmmamMu M (c  paspemieHuss  [OCymapCTBEHHOM — aTTecTaluOHHOMN
KOMHCCHUH) CIIPABOYHON JUTEPATYpOd M APYTMMH MOCOOHUSMU;

8. IHauBHyallbHOE 3K3aMEHAIlMOHHOE 3aJlaHhe BKJIOYAEeT TPHU BOIPOCA,
TPETUHA BOIPOC HOCHUT KOMIUJIEKCHBIA XapakTep;

9. Bpems, oOTBOOAMMOE Ha MOATOTOBKY  CTYyJI€HTa K  OTBETYy Ha
MOCTaBJICHHBIE BOMPOCHI, OAMH 4Yac MW He Oojee Tpex yacoB (mocie
MOJTydeHus Ousiera);

10. ITocne okOHUaHUs 3K3aM€HA Ha KaXJAOro CTyaeHTa Kaxapld uieH ['DK
3alOJIHAET MPOTOKOJI C TMPEIVIOKEHUAMH IO OLEHKE OTBETa Ha KaxkJoe
DK3aMCHAIIMOHHOE  3aJjaHue, a TaKXE OLEHKE CTENEHU COOTBETCTBHUS
MOJITOTOBJIEHHOCTH BhIMMycKHUKa TpeboBanusiMm PI'OC BO;

11. OkoHUaTenpHOE  pEIIEHWE MO OLEHKaM  ONPENENsAeTCS  OTKPBITBIM
rOJ0OCOBAaHMEM IMPUCYTCTBYIOIIMX Ha HKk3ameHe wieHoB ['OK, mpu paBeHcTBe
TOJIOCOB pelieHue ocraercss 3a mpenceaarenem ['OK, pesymbrarsl oOcyxaeHHs
3aHOCSTCS B MPOTOKOIL

12. Pe3ynbTaThl claud TOCYJApCTBEHHOTO JK3aMEHAa OOBSBIAIOTCS B JICHb
€ro MpOBEACHMUS.

13.B ciIydae [IOJIy4YEHUS Ha roCyaapCTBEHHOM DK3aMEHE
HEYJIOBJIETBOPUTEIBHON OLIEHKHA IMOBTOPHBIM SK3aMEH HA3HAYAE€TCS HE pPaHbIIE,
yeM uyepe3 TpU Mecslla U He Oonee, dYeM uyepe3 MATh JIET TIOCIe
MIPOXOXIEHUS HUTOTOBOM TOCYIApCTBEHHOM aTrTeCTallH;

14. TIoBTOpHBIE HTOTrOBBIE DK3aMEHALIMOHHBIE  HCHOBITAHUS  HE  MOTYT
Ha3Ha4yaTbcsl OoJjiee JABYX pas;
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OcHoBHasl IuTeparypa
Cagenbes, U. B. Kypc o6mieit ¢pusuku. B 3 romax. Tom 1. MexaHuka. NHauBuayanbHbIN
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. B. CaBenbeB. — 7-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. HCOTPaHMICHHOTO
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sipa ¥ 3JIEMEHTAPHBIX YacTHIl : yueOHuK 171s By30B / M. B. CaBenbes. HCOTPaHNCHHOrO
T 15-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2024. — 320 ¢. — auciaa
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aapecaM Cesl'Y
[TeticaxoBuuy, 1O. I'. Kimaccuueckas snekrpoaunHamuka / [TericaxoBud WNuauBuayanbHbIiH
FO.T'. - HoBocubupck :HI'TY, 2013. - 636 c.: ISBN 978-5-7782-2211-3. - JOCTYI JUIA
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anpecam Cesl'Y

Cagenbes, 1. B. OcHoBsl Teopernueckoit pusuku. B 2 Tomax. Tom 2.
KsanToBas mexanuka / U. B. CaBenbeB. — 7-¢ u3n., crep. — CaHKT-
[etepOypr : Jlanb, 2023. — 432 ¢. — ISBN 978-5-507-47138-6. —
TexcT : anekTpoHHBIH // JIaHb : ANEKTPOHHO-OMOINOTEUHAsI CHCTEMA. —
URL: https://e.lanbook.com/book/330521 (nara oGparenusi:
30.01.2025). — Pexxum noctymna: ajisi aBTOpU3. TOJIb30BaTEIICH.

NuauBuyanbHbIN
JOCTYIIL JJIsI
HEOTPaHUYEHHOTO
qucia
ABTOPHU30BAaHHBIX
IIOJIb30BaTEIICH,
peructpanus no IP-
anpecam Cesl'Y

JlononHuTenbHAS JIUTEPATYPA

Ky3Hernos, C. n. dusuka. OCHOBBI ~ 3JIEKTPOAUHAMUKH.
DJEeKTPOMAarHUTHBIC KOJICOaHWsI M BONHBI : ydebHoe mocobue / C. .
Ky3nenon. — 4-e u3n., ucnp. u 1on. — MockBsa : By3oBckuii yueOHUK :
NH®PA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekcr :
anekTpoHHbii. - URL: https://znanium.com/catalog/product/1850635
(mara o6pamienwus: 30.01.2025). — Pexxum mocTyma: mo moamnucke.

WNunuButyanbHbIN
JOCTYII JUIS
HEOTrpaHUYEHHOTO
qucia
aBTOPU30BAHHBIX
MOJIL30BAaTEIICH,
peructpanus no IP-
aapecaM Cesl'Y

llomanos, JI. A. DneKTpoguHaMHKa U PACOPOCTPAHEHUE PATUOBOJIH :
yuebnoe mocobue s By3oB/ JI. A. [lotamoB. — 2-¢ u3m., uCIp. U
non. — Mocksa : UsnarensctBo FOpaiit, 2024. — 196 ¢c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-05369-2. — TekcT : 3MeKTpOHHBIH //
O6pasoBarenbHast wiatgopma IOpaiit [caiiT]. —
URL: https://urait.ru/bcode/538831 (mara obparmenwus: 30.01.2025)

NuauBuyanbHbIN
JOCTYIIL JJIsI
HEOTPaHUYEHHOTO
qucia
ABTOPHU30BaHHBIX
IIOJIb30BaTEIICH,
peructpanus no IP-
anpecam Cesl'Y

Jlannay, JI. /1. Teoperuyeckas ¢usuka : yueOHOE TOCOOHE I BY3O0B :
B 10 1. Tom 3. KBanToBasi Mmexanuka (HepenstuBucTckas teopus) / JI. 1.
Jlanpay, E. M. JIupmmr ; moa. pea. JI. Il. IluraeBckoro. - 6-e¢ u3m.,
uctp. - Mocksa : DU3MATIIUT, 2016. - 800 c. - ISBN 978-5-9221-
0530-9. - Tekct : 3JIEKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/1223529 (mata  oOpamieHus:
30.01.2025). — Pexxum goctyna: 1o moJI1cKe.

NuauBuyanbHbIN
JOCTYIIL JJIsI
HEOTPaHUIECHHOTO
qucia
ABTOPU30BAHHBIX
IIOJIb30BAaTEIICH,
peructpanus no IP-
aapecaM CeBl'Y

4. TpeGoBaHus K BBITYCKHBIM KBAJIM(PUKALMOHHBIM padoTam

! IOPAAKY UX BBINNOJIHCHUSA

B pesynbrare NOATOTOBKM W 3alllUThl BBIMYCKHOW KBalU(DUKAITMOHHOU

pabotsl (BKP) oOyuarommiicss qomKeH:

— CaMOCTOATCIBHO BECTHU HaquBIfI IMOMCK, IPUMCHAA COBPEMCHHBIC MCTObI

HCCIICAOBAaHUA COOTBCTCTByI-OHleﬁ HaquOﬁ 06J'IaCTI/I;

- q)OpMy.TII/IPOBaTI) N pfluarb 3aaadd, BO3HHUKAIOINKEC B XOAC HAYYHO-

HCCIIEN0BATEIHCKON NEITEIbHOCTH u
npodeccuoHaNbHBIX 3HAHUI;

— BbIOMpaTh HEOOXOAUMEBIE METOJBI MCCICIOBAHMSA, MOAU(PHUIIIPOBATH
CYIIECTBYIOIME M pa3padaThiBaTh HOBBIC METOABI MCXOS M3 3a7ad KOHKPETHOTO
HCCIICIOBAHNS;

— 0000marb, CHCTEeMAaTU3UPOBATH H
OMITUPUYECKUN MaTepUal;

— pemaTh Ha COBPEMEHHOM YPOBHE 3aJlaud CBOCH MpodeCcCHOHAIbHON

TpeOyroImre YIITyOJIEHHBIX

TCOPCTUICCKHA OCMBICJINBATh
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JESTENIbHOCTH, OINUpasCh Ha TMOJy4YEHHbIC YIIyOJCHHBbIC 3HAHMS, YMEHUS U
chopMupoBaHHbIC OOIIIEKYIbTYPHBIE, obmenpodeccroHanbHbIC u
npodeccroHaNbHBIE KOMIIETCHIINN;

— Hay4YHO-apTyMEHTHPOBAHHO WU3JaraTh CHCIHAIbHYI0 WH(GOPMAIHIO,
MyOIMYHO 3aIUIIATh CBOIO TOUKY 3PEHUS;

— 00pabarbIBaTh MONYYCHHBIE PE3YNIbTaThl, aHAIM3UPOBATh U OCMBICIINBATH
UX C yUYETOM UMEIOIINXCS IUTEPATYPHBIX TaHHBIX;

— Bectu Oubmuorpaduyeckyro paboOTy C NPUBICUYEHHEM COBPEMEHHBIX
UH(GOPMAIIMOHHBIX TEXHOJIOTUH;

— TPEACTaBUTh WUTOTH IMPOBEIECHHOTO HCCIEAOBAaHUS B BHJIE NMHCbMEHHOM
paboTbl, OGOPMIIEHHON B COOTBETCTBHM C HWMEIOIIUMUCS TpeOOBaHUSIMHU, C
IPUBJICUEHUEM COBPEMEHHBIX CPEICTB PENAKTUPOBAHUS U TIEYATH.

4.1. TpeGoBanusi, npeabsiBJAsieMble K BBINNYCKHON KBAaJU(PUKANMOHHON
padore

Boinycknass ~ kBanmudukalMoHHass ~— paboTta  mpeacTtaBisieT  coOoi
BBINIOJIHEHHYI0 ~ oOydarommmcsi  padoTy,  JI€MOHCTPUPYIOILYIO  YPOBEHb
MOJITOTOBJIGHHOCTH  BBIMMYCKHHKA K  CaMOCTOSITENIbBHOM — MpodecCUOHATBHOM
JEATEIIBHOCTH.

BrinyckHast kBanudukalnMoHHas paboTa BBINOIHSAETCS B BHUAE TUIIJIOMHOMN
paboTHI.

Boeimycknas kBanmdukanmonHass paboTa  SBISIETCS OCHOBAaHHUEM IS
IPUCYKICHUS BBIMTYCKHHUKY CTEMEHU OakaiaBpa COOTBETCTBYIOILIETO HANPABICHUSI.
[Ipu ycnemnon 3ammure BKP TocymapcTBeHHas 3Kk3aMEeHAUMOHHAsT KOMUCCHS
npUCyKIaeT oOydaronemMycs KBanupukaiuio 0akanaBpa.

Broinycknas kBanudukanuonHas paboTa JODKHA OTBEYATh CIEAYIOIIMM
TpeOOBaAHUSM:

- OBITh aKTyaJbHOM;

- HOCUTbh HayYHO-UCCIEA0BATENbCKUM XapaKTep;

- COOTBETCTBOBATh COBPEMEHHOMY COCTOSIHMIO M NEPCIEKTHUBAM Pa3BUTHS
HayKU U TEXHUKH;

- OTpaXaTb  yMmMeHue  OOyyalollerocss  CcaMOCTOATENbHO  00001aTh,
CHUCTEMAaTU3UpOBaTh W AaHAJU3UPOBATH MaTepHaibl NPOWJICHHBIX IPAKTUK U
KOPPEKTHO MCIOJB30BaTh CTAaTUCTHUECKHE JaHHBIE, OMyOJMKOBAHHBIE MaTepUaIbl
M WHbIE Hay4yHbIe MCCIEAOBaHUS 1O U30paHHOM TeMe ¢ COONIOIeHHEM
JIOCTOBEPHOCTU LIUTUPYEMBIX UICTOUYHUKOB;

- UIMETh YETKYI0 CTPYKTYpPY, 3aBEpIICHHOCTb, OTBEYaTh TPEOOBAHUSIM
JOTUYHOTO, TMOCJIEOBATENBHOTO H3JIOKEHUs Marepuana, OOOCHOBAHHOCTH
CIEIaHHBIX BBIBOJIOB U MPEIJIOKEHUN;

- TIOJIOKEHHUSI, BBIBOJbI M PEKOMEHJAIMK BBITYCKHON KBaJU(UKAIIMOHHON
paboThl  JODKHBI ~ ONUpPATbCs HA  HOBEHMIIME  CTATUCTUYECKHE JIaHHBIE,
JEHCTBYIOIINE HOPMAaTUBHBIE AKTHI, TOCTHKEHHS HAYKH U PE3YJbTaThl IPAKTUKH;

- coaepKaTb TEOPETUYECKUE TMOJOKEHHUS, CAMOCTOATENIbHBIE BBIBOABI M
PEKOMEHIALINH.

BoinyckHast kBanuuKallMoHHasi paboTa [OJDKHA HMETh 3aKOHUYEHHbBIN
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XapaKkTep MO HCCIIEeAYyEeMbIM MpobIeMaM ¢ TIIyOOKMMH BBIBOJAMH M 000OIICHUSIMH,
Colep)KaTh HAy4YHYI0 HOBHM3HY U TMPAKTUYECKYI0 3HAYUMOCTH pE3YJIbTaTOB,
AIIEMEHTBI CAMOCTOSITEILHOTO HAYYHOTO MOMCKA, JEMOHCTPUPOBATH CIIOCOOHOCTD
CTY/IEHTa K OBJIAJICHUIO COBPEMEHHBIMH METOJAMKAMHU HAYYHBIX HCCJIEIOBAHUN B
o0nacT (QU3MKH, a TaKKe CIOCOOHOCTh K CaMOCTOSATEIBHOMY IIPOBEIIECHUIO
Hay4YHBIX UCCIIeIOBaHUM, 00pabOTKe pe3ynbTaTOB U UX aHAIU3Y.

BrinyckHast kBanudukanuoHHasi padoTa BBINOIHIETCS OOyYarolmIMMCsl Ha
OCHOBE KOHKPETHBIX MaTepuajioB, COOpaHHBIX O00yUYaIOIMUMCS BO BPEMsI MPAKTHUK
(yueOHOM, TPOU3BOACTBEHHON U MPeAAUIIIOMHOM). [Ipy BBIMONIHEHNN BBITYCKHOM
KBUTH(PUKAITMOHHOW paboThl  OOydYaIOIMUIACS JOJDKEH IPOJAEMOHCTPHUPOBATH
CIOCOOHOCTh CaMOCTOSITENTLHO BECTH HAYYHBIA MOWCK, TMPUMEHSST COBPEMEHHBIC
METOJIbI WCCJICNOBAHUSA, pPellaTh Ha COBPEMEHHOM YpOBHE MpodecCHOHAIbHEIC
3alaqd, ONUpasCh Ha TIOJYYCHHBIC YIIYOJNICHHBIE 3HAHWS, YMEHUS W
chopMupoBaHHbIE OOIIIEeKYIbTYPHBIE, obmenpodeccuoHanbHbIC U
npodeccuoHalbHblE  KOMIIETEHLMH,  HAy4YHO-apTyMEHTHUPOBAHHO  H3JaraTh
crenuaIbHy0 HHOOPMALIHIO, TyOIUYHO 3alIUIIATh CBOIO TOUKY 3PEHUSI.

Texkct BKP gnomken mnpeactaBiasiTh coOOM 3aKOHYEHHOE, JIOTMYECKH
MOCTPOCHHOE IIOBECTBOBAHHUE, COJEpKAIllee HEOOXOAMMbIE AHAIUTUYECKHE
TaOJIULIbI, WUTIOCTPALlMU, BBIBOABI, OOOOIIEHUS W TEPEXOAbl K MOCIEIYIOUIUM
UCCJIEIOBAHUSM.

4.2. CTpykTypa, conepkanue u 00beM BbIIIYCKHOH KBAJIU(PUKAIITMOHHOI
padoThI

Crpyktypa, comepxaHue, o0beM ©  O(OpPMIICHHE  BBIITYCKHON
KBalM(UKAMOHHONW paboTel mo HampasineHuto mnoarotoBku 03.03.02 dusuka
(mpoduiib: bruodusuka u OuonHpopMaTHKa) perIaMEeHTUPYIOTCS IyHKTaMu 5 U 6
[Tonoxenus o BeIMyckHOM KBanudukanronHoit padore CeBl'Y No42-01-09/364 ot
28.02.2023 (IlonoxeHue HAXOMUTCS B CBOOOJHOM JIOCTYIlE IO CJEAYIOIICH
CCBLIIKE:
https://www.sevsu.ru/upload/iblock/fa7/gg30q0pdp4qpwphrw9264ue43d2sxrOp/I1
oJ105keHn€e%200%20BbiyckHON %2 0kBanudrkanmonHoi%20padore.pdf

4.3. OdopMiieHne BLINMYCKHOM KBAJIU(PUKANMOHHOI padoThI

Odopmienne BBITYCKHOW KBaIU(UKAITMOHHON pPaOOTHI MO HANpaBICHUIO
noarotoBkn  03.03.02 ®dusuka (npodwns: buodusnka u OuomHboOpMaTHKA)
perIaMEHTUPYETCSI MMYHKTOM 6 U nipuiiokeHusiMu 3, 4 T1onokeHus: 0 BBIMTYCKHOM
kBamukanmonHon padore CeBl'Y Ned2-01-09/364 ot 28.02.2023 (ITomoxxenue
HAXOIUTCS B CBOOOTHOM JOCTyTIE 1o CIeIyroIIei CCBUIKE:
https://www.sevsu.ru/upload/iblock/fa7/gg30q0pdp4qpwphrw9264ue43d2sxrOp/I1
onoxkeHne%200%20BbinyckHo %2 0kBanudukanronHoi%20padore.pdf

4.4. PykoBOACTBO, KOHCYJbTHPOBAHHE W pelEH3UPOBAHUE NPH
BbINIOJIHEHUH BBINYCKHOM KBAJIM(PUKANUOHHOM PadOThI

JIns pyKOBOJICTBA BBIMYCKHON KBaTM(UKAIMOHHON paboTON MpHUKa30oM
peKkTopa VYHHBEpCUTETA IO NPEACTABICHUIO IUPEKTOpa HWHCTUTYTa, IMIpHU
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cormacoBaHuu ¢ Kadenpor HazHauyaroTcsi pykoBogutTenun BKP w3 umcnma IITIC
YuuBepcutera. PykoBogutensmu (uiau copykoBogutensimu) BKP Taxke moryr
ObITh  BBICOKOKBATU(UIMPOBAHHBIC CIELUUATUCTBI  JIPYTUX YUPEXKICHUH U
MPEANPUATHHA.

PyxoBogutens BKP nomkeH uMeTh ydeHyI0 CTENeHb W/HIIA yUY€HOE 3BaHUE,
1160 001a1aTh MPAKTUYECKUM OIIBITOM PadOoThI B MpodeccuoHaabHol chepe.

C uenblo okazaHus 00ydarIIEMyCs CHEIUATU3UPOBAHHBIX KOHCYJIbTAIUI
[0 OTIENIbHBIM pa3ziefiaM BBIMOIHAEMON padoThl, CBSI3aHHBIM C HCIOJIB30BAaHUEM
Marepuana y3KONpOQWIbHBIX HAay4YHBIX HampaBlIeHW, MOTYT Ha3HAYaThCs
KOHCYJIGTAHTHI.

Paborta Haa BBIMYCKHOW KBaJIM(UKALMOHHONW PabOTON MOXET BBIIIOTHATHCS
BBIITYCKHUKOM Ha TPEANPUATHH, B OpraHu3amuy, Gupme, HAydHOM YUIPEKICHUU U
ap. B a3THX cnydasx, KpomMe pPyKOBOIUTENS MOXKET Ha3HAyaTbCs HayYHbBIN
KOHCYJIFTAHT OT OpTaHU3all1H.

KoHCynbTaHT Ha3HayaeTcsi pacnopsbKEHUEM JUPEKTOpa HWHCTUTYTa Ha
J000M ATame BBIOJIHEHMS] BBITYCKHOM KBaJU(UKAIIMOHHONW paboThl IO
MPE/ICTABICHHUIO 3aBEAYIONIET0 Kadeapoil.

PykoBonutens BKP:

- COCTaBJsieT Y BbIJACT 3aJaHUE Ha  BBINOJIHEHUE  BBIMYCKHOU
KBaJIM()UKAIITMOHHON PabOTHI;

- pEKOMEeHAyeT OoOydaroleMycsi OCHOBHYIO JUTEepaTypy U Jpyrue
HEOOXOMMBIE MaTepHalIbl 110 TEME;

- 3HaKOMHUT OOYYaromierocsi ¢ MJIAHOM-TPa(UKOM BBITIOJHEHHUSI W 3aIIUTHI
BBIMMYCKHON KBaJTM(PHUKAIIMOHHON pabOThl, COCTaBIsET KaleHAAPHBIA IUIaH ee
MOJTOTOBKU;

- OKa3bIBaeT MOMOIIb B pa3pabOTKe IJlaHa BBIMYCKHON KBaTH(PUKAIIMOHHOM
paboTHI;

- KOHCYABTHpPYET oOyd4alolierocsi Mo BOINpOcaMm, BO3HUKAIOIIMM B XOJ€
BBITIOJIHEHHUS BBITYCKHOU KBaTM(UKAIIMOHHON pabOThl, COITIACHO YCTaHOBICHHOMY
rpaduKy KOHCYIbTaIINM;

- JJaeT PEKOMEHJAIMU 10 TOPAOOTKE TEKCTa BBIMYCKHOM KBaTU(UKAIIMOHHON
paboThI;

- TMPOBOJIUT AaHAJIM3 COOTBETCTBUS TIOJYYEHHBIX pE3yJbTarToB LEISIM U
3aJja4aM BBIITYCKHOM KBaTU(PUKAIIMOHHON pabOThI;

- “UHQOPMHUPYET O MOPSAKE U COACPNKAHUH MPOLEAYPHI 3aLIUTHl BBITYCKHOM
KBUTH(PUKAITMOHHOMW paOOTHI (B TOM YHCIIE TIPEIBAPUTEIHHOMN );

- KOHCYJABTHPYET IO MOATOTOBKE BBICTYIUICHHUS W TIOA00PY WILUTFOCTPATHBHBIX
MaTepUaJIOB K 3aILUTE;

- KOHTPOJIUPYET XOJ BBIMOTHEHUS BBITYCKHON KBATM(PUKAIMOHHON pabOTHI
u uHGOPMUPYET 3aBeayromiero kadenpoit o coOnoneHun rpaduka BBITOJTHEHUS
pabor;

- TIPOBEpSIET BBINOJHEHHYIO paldOTy, B TOM YHCII€ COOTBETCTBUE TEMBbI
paboThl MpPHUKaA3y PEKTOpa O 3aKPEIUIEHUH TE€M BBITYCKHBIX KBAIHM(PUKAIMOHHBIX
paboT; CTPYKTYpHI, coAepKaHusg U oObema paboTsl TpeboBanusM [lonoxenus o
BKP; odopmiieHusi BBIMYCKHON KBaJIU(PUKAIIMOHHOW pPabOThl MPEAbSBISIEMbIM
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TpeOOBaHUSM.

3aBeplilieHHas BbINMYCKHAs KBajdu(UKaIMOHHAsE paboTa MpeAcTaBisieTcs
pykoBoautento BKP, kotopslii mocie ee mpoBepKU COCTaBIsAET MMCbMEHHBIA OT3bIB
(mpunoxenue S [lonoxenus o BKP). B or3siBe pykoBogutens BKP, kak npasuiio,
OIICHUBAIOTCS CIEAYIOLIME MTOKA3aTEeNH:

- aKTYaJbHOCTh TEMbI BBIITYCKHON KBATU(PUKAIMOHHON pabOThI;

- CTeNeHb JOCTHXKEHHUS TMOCTABJICHHBIX B BBIMYCKHOW KBaJU(UKAIIMOHHON
pabore 1ienei;

- TpeuMyllecTBa  MPEACTABICHHBIX  MaTepHalioB  (COBPEMEHHOCTb
UCIIOJIb3yEeMBbIX METOZIOB Hay4YHbIX  HCCIIEIOBAaHUM, OPUTHHAIBLHOCTD
MOCTABJICHHBIX 3a/ad M TOJYYEHHBIX pEIIEHUI, YpPOBEHb HCCIIEAOBATEIbCKOM
4acTH);

- COOTBETCTBHUE COJCPKAHUS TEME;

- BJIaJIeHUE METoJaMu cOopa, aHaim3a U 00paboTKKM UHGPOPMAIUHU 110 TEME
BBIITYCKHOM KBaNM()UKAITMOHHON pabOThI;

- HaJM4Ke B BBIMYCKHOW KBAIM(PUKALMOHHON paboTe 371€MEHTOB HAYYHOU U
MPaKTUYECKON HOBU3HBI,

- HaJIM4YME M 3HAYMMOCTh MPAKTUYECKHUX MPEIIOKEHUM M PEeKOMEHIAIuH,
c(hopMyIHPOBAaHHBIX B BBHIITYCKHON KBAIU(PHUKAIMOHHOM padoTe;

- BJAQJIEHUE TPUMEHSEMBIMH  KOMIIBIOTEPHBIMH  TEXHOJOTHSIMU U
IPOTPAaMMHBIM 00ECIIEUCHHEM;

- TIOJIy4E€HHBIE MPU PELIEHUH 3a7a4 BBITYCKHON KBATH(PUKAIIMOHHON pabOThI
pe3ynbTaThl, YMEHHE HMX aHAJIM3UPOBATh M HMHTEPIPETUPOBATh, AellaTh Ha ITON
OCHOBE TIPABIJIbHBIC BHIBOIHI;

- CTeneHb BIAJCHUS aBTOPOM paboOThl MpOo(decCHOHAIBHBIMU 3HAHUSIMU,
YMEHUSIMU U HaBbIKAMH, MTOJATOTOBICHHOCTh 00yYaloierocs;

- CIOCOOHOCTH 00YYaIOIIErocs SICHO M YEeTKO M3JlaraTh CyTh U COJEpKaHUE
BOIIPOCA;

- TPaBUWIBHOCTh OGOPMIICHUS BBIMYCKHOM KBAIU(PUKAMOHHOW paldOThI,
CTPYKTYpa, CTHIIb, SI3bIK M3JIOKEHHs, OuOIMorpapuyeckuil ammapar, a TakKxe
UCIOJIb30BAHUE TAOMUYHBIX IPAPUUECKUX CPEACTB Mpe/ICTaBleHNs HHPOpMAIIUY B
COOTBETCTBHHM C MpaBuiiaMu, ycraHoBieHHbIMU ['OCT;

- YMEHUE MPUMEHSTh MOJyYCHHbIC 3HAHUSI Ha TIPAKTHKE.

B om3eBe pykoBomutens BKP Takke nmaer OLEHKY IeATEIbHOCTH
oOyyaromierocsi B MepHoj MOATOTOBKH BBIMYCKHON KBaTU(UKAIMOHHON PalOTHI,
ornpenensieT CTETICHb ero OpPraHU30BaHHOCTH, OTBETCTBEHHOCTH,
CaMOCTOSITEIbHOCT ¥ MHUITMATUBHOCTH MPHU PEIICHUN HAYYHBIX M MPAKTUUECKUX
3a/1a4.

B  orm3piBe  nmaercs  pekoMeHAalMs O OLEHKE  BBIMYCKHOM
KBUTU(PUKAMOHHOU padOTHI U O JOIMYCKE K 3allIHTe.

Kadenpa obecneunBaer o3HAKOMJIEHHE OOYyYarolIerocs C OT3bIBOM HeE
no3faHee, 4YeM 3a S5 KaJeHAApHbIX JHEW [0 JHS 3alllUThl BBITYCKHON
KBaJIM(UKAIMOHHON PabOTHI.

Brimyckubie kBanudukanpoHHble padoTel 1o HampabieHuro 03.03.02
®du3zrka He MOoAJIekKAT PELEH3UPOBAHUIO.
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4.5. IIpoBepka BBINYCKHOI KBaJIUM(PUKANMOHHOW PpPadoThl HA 00beM
3aMMCTBOBAHUS

Boinycknast kBanudukanuonHas paboTa mojajiexar MpOBEpKE Ha OO0BEM
3aMMCTBOBAaHUSI MOCPEICTBOM CHCTEMBI aBTOMAaTHU3WPOBAHHOW MPOBEPKH TEKCTOB
Ha HAJINYME 3aUMCTBOBaHUN «AHTUILIaruat.BY3».

[lopsimok  mpoBepkd Ha O00bEM  3aMMCTBOBAaHUS, B TOM  YHCIE
COJIEPKATEIBHOTO, BBISIBICHUS HEIPABOMOYHBIX 3aMMCTBOBAHMI OCYIIECTBISETCS
B COOTBETCTBUU C JIOKaJbHBIM HOPMAaTUBHBIM AaKTOM YHUBEpCHUTETA —
[Tonosxkennem o BoITyCKHOW KBanmupukarmornHon padore CeBl'Y Ned42-01-09/364
ot 28.02.2023 (IlonokeHne HaXOAUTCS B CBOOOAHOM JAOCTYIE MO CIEAYIOUICH
CCBUIKE:
https://www.sevsu.ru/upload/iblock/fa7/gg30q0pdp4qpwphrw9264ue43d2sxrOp/I1
oJ105keHne%200%20BbiyckHON %2 0kBanudrkanmonHo%20padore.pdf

OOyu4aronuiicss HECeT OTBETCTBEHHOCTh 3a HCKIIOYMTENIbHO KOPPEKTHOE
3aMMCTBOBaHUE (LIUTUPOBAHUE) TEKCTAa M IMPEIOCTABICHUE CBOEH BBIMYCKHOM
KBUTU(PUKAMOHHOW pabOThl Ha MPOBEPKY OO0bEMa 3aMMCTBOBAHHUS B CHCTEME
«Antunnaruar.BY3» ne nmo3nnee, uem 3a 10 gueit mo 3ammtel BKP.

B cnywae Hecormacus ¢ pe3yapTaTaMd  MPOBEPKU  BBILYCKHOM
KBaTM(UKAITMOHHON paboThl B cucteMe «AHTuIaruat.BY3y», oOydarommiics
UMeeT TPaBO MOJATh MUCHhbMEHHOE 3asBICHUE HA UM 3aBEeIyIONIero Kadeapou
000CHOBaHMEM CBOEH MO3WIMHU MO JAAHHOMY BOMPOCY. 3aBeAyromui Kadeapoit
HA3HAYaeT KOMUCCHUIO W3 COTPYIHUKOB Kadeapbl I PEIeH3UpPOBAHUS PaOOTHI,
OKOHYATEJIbHOE PEIICHHUE M0 KOTOPOU MpUHUMAaeTCs Ha 3acenanuu kadenpsl. [Ipu
3TOM OOydYaromeMycs MOpelOCTABISIETCS BO3MOXKHOCTh M3JI0XKUTh  YJICHAM
KOMHUCCHUU CBOIO MO3UIIMI0 OTHOCUTEIBHO CaMOCTOSITEILHOCTH BBIMOJHEHUSI UM
BBIITYCKHOM KBaJM(DUKAITMOHHON PaOOTHI.

Jist  mpoBeAeHUS NPOBEPKHM Ha OOBEM 3aMMCTBOBAHHS BBIIYCKHBIE
KBUTU(PUKAMOHHBIE pPa0OThl MPUHUMAIOTCS OAHOBPEMEHHO Ha OyMasKHbIX
HOCUTENSIX W B JJEKTPOHHOM Buie. [lpueM Tonbko OyMakKHOW WM TOJBKO
AIIEKTPOHHON BEPCUM BBITYCKHON KBAJIM(PUKAMOHHOW pabOThl HE JOMYyCKaeTcs.
[IpoBepky Ha TMOJHOE COOTBETCTBHE OYMa)XKHBIX U JJIEKTPOHHBIX BEPCHil
ocymectpisierca pykoBoautenem BKP. B ciydyae oOHapy:keHHsI HECOOTBETCTBHUS
MEXIy OyMa)kKHOH M DJIEKTPOHHOM BEPCHSIMH BBIMTYCKHOW KBaTH(PUKAIIMOHHOMN
paboThI TIpenoAaBaresib 0053aH BEPHYTh TaKyl paboTy €€ aBTOPY (BBITYCKHUKY)
JUISl PELIEHUs BOIIPOCa O IPEAOCTaBiIeHNN Haaexamen sepcnn BKP.

DJeKTpOHHAsT BEpCUSl BBITYCKHON KBadU(UKAIMOHHONW paloThl s
MPOBEPKH HA HAJIMYKME HEKOTOPBIX 3aMMCTBOBAHMWH (ILJlaruaTta) MpEeACTaBIsAETCS B
Buze (aitnos B popmare DOC, oobemoMm He 6oee 20MO, daitnbl 00bemMoM Ooree
20 MO pomkHbl OBITH 3aapXMBHUPOBAaHbI M MPEACTaBICHbI B BuUAE (ailioB B
dbopmare RAR wunu ZIP.

OOyuaronyecs JOMKHBI MOJATOTOBUTH JJEKTPOHHBIE BEPCHUU BBIMTYCKHBIX
KBUTU(PUKAIMOHHBIX PabOT K MPOBEPKE, a UMEHHO, U3bTh U3 (pailIoB ClEayIONINe
DIIEMEHTBI: TUTYJABHBIA JIUCT, CIHCOK JHUTEPATyphbl, NPWIOKEHUs, Tpaduxwy,
JMarpaMMbl, TaOUIIbI, CXEMbl, PUCYHKH, KapThI.




40

@dakT cpauu-mpueMa BBIMYCKHOM  KBaJU(UKAMOHHON padOTBl IS
IPOBEACHUST TPOBEPKU PETUCTPUPYETCS TMPUHSABLIMM CTYIEHYECKYIO padoTy
MEHEKEPOM Kadeapbl MyTEM 3aHECEHUs] COOTBETCTBYMOIIEH 3anmucu B «KypHan
ydyeTa BBIIYCKHBIX KBaJU(UKALMOHHBIX pabOT, MPEIOCTaBICHHbIX I
IPOBEACHMS NTPOBEPKU Ha OOBEM 3aUMCTBOBAHUSA» U MOATBEPKIAECTCS JTUUYHBIMU
HOJIUCSIMU COTPYAHHMKA Ka(epbl U BBIITYCKHHUKA.

BeinyckHas kBanu@ukanuoHHas paboTa oTmpasisieTcss oOyyaroniemycs Ha
nopabOTKy B Cily4yae, €Cld B XOJE€ TMPOBEPKH BO3HUKIM COMHEHHUS B
CaMOCTOSITEIbHOCTH BBITIOTHEHUSI pabOThl, O YEeM CBHJIETEIBCTBYET HU3KHIA
nokazarens  opuruHanbHOocTH  (HWke — 30%).  JlopaGoTka  BBIMYCKHOM
KBaJTU()MKALMOHHON pabOThl OCYIIECTBISIETCS B CPOK, YCTAHOBICHHBIN Kadeapoil,
IIPU COXPAHEHUM pAHEE YCTAHOBIECHHOM TEMBI M MOCJIE HTOTO IIOABEPraeTcs
IIOBTOPHOM IPOBEPKE HE MO3AHEE, YEM 3a 5 THEM 10 3aIUTHI.

4.6. ITopsinok MOATOTOBKH M 3aIIMTHI BHINMNYCKHON KBAaJU(PUKANNOHHON
padoThI

3amura BBIMYCKHOW KBaJU(UKAIIMOHHON pabOThl MPOBOAUTCS C IENbIO
OTpENEeNeHUs] CTENEHW TOTOBHOCTH OOy4Yalollerocs K CaMOCTOSITENIbBHOMY
BBINIOJIHEHUIO MPO(ECCUOHANBHBIX 3a/1ad B paMKax MPOTPaMMbl MOJATOTOBKH, a
TaK)Ke K MPEACTaBICHUIO U MyOIMYHOMN 3alIuTe pe3yIbTaTOB CBOCH NESITEIbHOCTH.

3ammTa BBITYCKHON KBATH(UKAIIMOHHON PaObOTHI MMPOBOJUTCS HA OTKPHITOM
3acelaHuM TOCYJApCTBEHHOM SK3aMeHanMoHHOM Komuccuu (maiee — [OK) ¢
y4acTHEM HE MEHee JBYX TpeTeill OT uucia uieHoB komuccuu. ['OK Bosrmasiser
MIPEACEIATEeIb, KOTOPBIM OPTaHU3YET U KOHTPOJIUPYET AESITEIbHOCTD 110 MPOLEAYype
3alIUTHl, 00ECTIEYNBACT €IMHCTBO TPEOOBAHUM, MPEABIBIAEMbIX K 00yUaIOIUMCSI.
B cBoeii padore ['DK pykoBoAaCTByeTCs JOKaJIbHHIMA HOPMATHUBHBIMH aKTaMHU
Yuusepcurera — llonoxxkeHneM O ToCyqapCTBEHHONW WMTOIOBOM AarTeCTAallUUd WU
[TonoxkeHneM o 3aIuUTe BBIMTYCKHBIX KBATM(PUKAIUOHHBIX PaOoT.

B rocymapcTBeHHYI0 HK3aMEHAIMOHHYIO KOMMCCHIO JIOJKHBI ~ OBITh
MPEACTABJIECHBI:

- BBIITYCKHAs KBaJIM(UKAIIMOHHAS paboTa;

- petieH3usl Ha padoTy;

- o13bIB pykoBoautens BKP;

- KOTUS TIpUKa3a O JOMYyCKe OOy4aromuxcs K TOCYyIapCTBEHHOW HMTOTOBOM
arTecTalluy;

- yueOHas KapTOUyKa CTY[CHTA,

- TakkKe MOTYT OBITh TPEACTaBICHBI MaTepUalbl, XapPaAKTEPU3YIOITNE
HAyYHYIO ¥ TPAKTUYECKYIO0 IIEHHOCTh PaOOThI, 3asBKa OpraHU3aluu Ha padoTy;
OT3BIB OPTaHU3AIUN HA PEaTbHYI0 paOOTY, BHITIOJTHEHHBIC 110 €r0 3asIBKE; MEYaTHBIC
CTaThU T. II.

[Topsiiok 3aMTHI BEITYCKHOM KBaMU(DUKAITMOHHON PabOTHI:

- mnepen HadamoMm 3acenanus ['DOK Bcem uneHaMm pasnaercss CBOJHAs
uHdopmanuss o0 oOydarommxcs (pe3ysabTarbl MPOMEXYTOUHOM aTTeCTaluu I10
OCHOBHOU o0OpazoBaTebHON nporpamme), 3almTa BBIITYCKHBIX
KBUTU(PUKAMOHHBIX Pa0OT KOTOPBIX MJIAHUPYETCS HA JTAHHOM 3aCe/laHuu;
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- cekperapp ['DOK mepenmaer BBIMYCKHYIO KBalU(UKALUOHHYIO pPaldOTy
BMECTE€ C OT3bIBOM M peleHsued npencenarento ['DK, koTtopblii A0BOAMT [0
cBezieHust wieHoB ['OK 1 npucyTCTBYIOMUX TEMY BBITYCKHON KBATM(PUKAMOHHOM
paboThl, dhaMmIbi0, UM, OTYECTBO OOydaromierocss U GhaMuwinime, UMs OTYECTBO
pykoBoautensa BKP;

- TpelCTaBlieHue O0y4arouMMCsl BBIMYCKHOM KBAJIU(DPUKAMOHHONW padOThI
(10-12 MuHYT) ¢ UCNIOJI30BAHUEM DJIEKTPOHHBIX MPE3EHTALMOHHBIX MAaTEPUAIIOB;

- Borrpockl uwieHoB ['OK k aBTopy BBITyCKHON KBaTU(UKALMOHHON pabOThI U
OTBETHI 00YYaIOIIErocsi Ha 3TU BOMPOCHL;

- BeICcTyIUIeHHE pykoBoautenss BKP, mpu ero orcyrcTtBum mnpencenarenem
i onHuM uieHoB ['OK 3a4uThiBaeTCS OT3BIB PYKOBOAUTEIS;

- Tpeacenmaresnb  OOBSABISAET OO0 OKOHYAHWHM  3allUTHI  BBIMTYCKHOU
KBaJM()UKALMOHHON PabOTHI.

OO6mee BpemMsi pabOTbl KOMHUCCHMM 10 3allUT€ OJHON BBIMYCKHOU
KBaTM(UKAIITMOHHON paboThl — He Oosee 30 MUHYT.

[IpucyrcTBre pyKOBOAUTENSI BBIMYCKHOM KBaJIM(PUKAMOHHOW pabOThI Ha
3alllUTE BBITYCKHON KBaU(DUKAITMOHHON PabOThI JKEeIaTeIbHO.

4.7. Kputepum OueHKH BbIMMYCKHON KBAJU(PUKANNOHHON PadoThI

Pe3ynbrarel  3alMTBl  BBIYCKHOM  KBaJdU(UKAIMOHHOW  palbOThI
OTIPENIETISIOTCS  OLICHKAMU: «OTIIMYHO», «XOPOIIOY», «YyIOBICTBOPUTEILHO» U
«HEYNOBJIETBOPUTEIHLHOY.

OOmUMH KPUTEPUSMHU OIICHKH BBIMYCKHON KBaTU(UKAIMOHHON pPaOOTHI
SIBJISTFOTCSI:

- aKTyaJlbHOCTb TEMbl, COOTBETCTBHUE COACPKAHHUA TEME, IOJHOTa €e
PaCKpBITHS;

- YPOBEHb OCMBICJICHHS] TEOPETHUYECKUX BOIIPOCOB U 0000IIEHUSI COOPAaHHOTO
MaTepuaina, 000CHOBAaHHOCTb U YETKOCTh C(HOPMYIUPOBAHHBIX BHIBOJIOB;

- YETKOCTh CTPYKTYpbl palOOThl W JIOTUYHOCTb H3JIOKEHUS Marepuaia,
METOJI0JIOTHYeCKasi 000CHOBAHHOCTh UCCIICOBAHMS;

- KOMIUJIEKCHOCTb METOZIOB HCCJIEIOBAHMS, NPUMEHEHHUE COBPEMEHHBIX
TEXHOJOrM (B TOM uyucie WHGOPMALMOHHBIX), WX aJEKBAaTHOCTh 3ajadyaM
UCCIIeIOBaHUS;

- BIaJiCHWE HAy4YHbIM CTHJIEM  W3JIOKCHHS, MPOPECCHOHATBHON
TepMUHOJIOTHEH, opdorpaduueckast U MyHKTyallMOHHAsI TPAMOTHOCTH;

- 000CHOBaHHOCTh H IIEHHOCTh (MHHOBAIlMOHHOCTH) TMOJYYECHHBIX
pE3yabTaTOB MCCIIEIOBAHUS W BBIBOJIOB, BO3MOXKHOCTh WX TIPUMCHECHHS B
po(eCCHOHATLHON IeATEeTLHOCTH;

- MPUMEHEHWE WHOSI3IYHBIX HMCTOYHUKOB (B TOM YHCIIE TIEPEBOAHBIX) IO
HCCIIEAYEMOU TEME;

- COOTBETCTBUE O(OPMIICHHSI BBITYCKHOM KBAIU(PUKAIMOHHONW pPabOThI
NPEbABISIEMBIM TPEOOBAHUSIM;

- Ka4eCTBO YCTHOTI'O JIOKJaJia, CBOOOJHOE BJIaJICHHE MAaTepuajioM BbITYCKHOM
KBaJTM(UKAITMOHHOU PabOTHI;

- IIyOMHa ¥ TOYHOCTh OTBETOB Ha BOIPOCHI, 3aMEUaHUs U PEKOMEHIAIMN BO



BpEMsl 3aILIMThI BBIMTYCKHOM KBaIN()UKALIMOHHON pabOThI;
- IPE/ICTABIIEHNE WUTIOCTPATUBHOTO MaTepuaa (Mpe3eHTaluu K J0KIaIy);

- YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIUH;
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- YPOBEHb MOATOTOBJIEHHOCTH K PEIIEHHUIO MPOPECCUOHANIBHBIX 3a/1a4.

[Ipu ouenxke BKP Moryr ObIThb NpUHATEI BO BHUMaHUE MyOJIMKaLlUU,
aBTOPCKHUE CBUIETENIbCTBA, OT3bIBbI MPEANPUITHI M HAYUHBIX YUPEKICHUU IO
TEMaTUKE UCCIIEeI0BAHUA.

4.8. IlepeyeHb OCHOBHOM M ONOJHHUTEIBHON JTUTEPATYPbI

Ne HanMeHoBaHnue u3nanuii yaeOHOM JuTepaTypbl Koaecrso
IK3eMILISIPOB
OcHoBHas JuTEepaTypa
Bonbkenmreiin, M. B. buodusuka : yueOHoe mocobme / M. B. NuaauBuyansHbI
Bonbkenmreitn. — 4-¢ uzn., crep. — Cankr-IletepOypr : Jlans, 2022. TOCTYIT JIST
— 608 c. — ISBN 978-5-8114-0851-1. — TekcT : SMEKTPOHHBIN // | HEOrpaHWYEHHOTO YUcia
1 Jlann ANMEKTPOHHO-OMONMMoTeunass  cucrema. —  URL: aBTOPHU30BaHHBIX
https://e.lanbook.com/book/210956 (xara ooOparuenus: 30.01.2025). — 0JIb30BATEICH,
PexxuMm goctyna: ans aBTOpu3. MOJIb30BATENCH. peructpanus mo IP-
aapecaM Cesl'Y
Komanes, B. E. Opranndeckass Xxumusi. DJIEMEHTH OHMOOPTaHUYIECKOM NuaauBuyanbHbI
XUMUU (YTIIEBOJIbI, OCJIKU, HYKJIEHHOBBIC KUCIOTBI, XKHPBI) : yUdeOHOE JOCTYTI JIS
nocobue / B. E. Kosanes, T. I. ®egynuna. — Cankr-IletepOypr : HEOTPaHUYEHHOIO YUCIIa
2 CIIoIIITY, 2017. — 116 c. — ISBN 978-5-9239-0997-5. — TekcT : aBTOPHU30BaHHBIX
3NIEKTPOHHBIH // JIaHb : 3JeKTPOHHO-OMOIMoTeuHas cucrema. — URL: MOJIb30BaTENEH,
https://e.lanbook.com/book/102998 (mara obpamenus: 30.01.2025). — peructpanus o IP-
Pexum noctyna: [uist aBTOpH3. TOJIB30BATENEH. aapecam Cesl'Y
I'pomoB, A. A. Ilpupona u GYHKIMH OCHOBHBIX XHUMHUYECKHX NuaauBuyansHbI
KOMIIOHEHTOB PAaCTUTEIbHON KIETKH : ydeOHoe mocobue / A. A. TOCTYTI JIS
I'pomos, B. b. llykun. — Openoypr : OpenOyprckuii TAY, 2002 — HEOTPaHUYEHHOTO YHUCIIA
3 Yactb 2 : YIieBojbl, HyKJICHHOBBIC KUCIOThI, MUHEPAIILHBIC BEIIECTBA aBTOPHU30BaHHBIX
— 2002. — 16 c¢.— Tekcr : »neKTpoHHBIN // JlaHb : 3IEKTPOHHO- 0JIb30BATEICH,
oubnmuoteunas cuctema. — URL: https://e.lanbook.com/book/200045 peructpanus o IP-
(mata oOpamenus: 30.01.2025). — Pexum goctyma: ajisi aBTOpH3. anpecam Cesl'Y
10JIB30BATENEH.
JonoJHuTebHASA JUTEpPaTypa
BuoTexHoNOTMS : yUeOHUK W MPAKTUKyM JUIS BY30B / TIOA pelakiueit WHauBUyaIbHEIH
H. B. 3arockunoii, JI. B. Hazapeako. — 4-¢ usa., ucop. ¥ J0m0. — JOCTYN JJIst
Mocksa : MWzmatenbctBo FOpaiit, 2024. — 384 c.— (Bricmiee HEOTPaHUICHHOTO YHCIIa
1 obpazosanue). — ISBN 978-5-534-16026-0. — TekcT : 3IMeKTPOHHBIN aBTOPU30BaHHBIX
/ OO0pazoBarenbHas miargopma IOpaitr [caitt]. — T0JIb30BaTENICH,
URL: https://urait.ru/bcode/543823 (mara obpamienus: 30.01.2025). peructpauus no IP-
anpecam Cesl'Y
Pasun, C. B. XpomaTuH: ynakoBaHHBIH reHOM : yueOHoe mocobue / C. WNHnuBuayanbHbIl
B. Pasun, A. A. Beictpunikuii. — 5-¢ uzn. — Mocksa : Jlaboparopust JOCTYN JJIA
s3ganmii, 2020. — 199 ¢. — ISBN 978-5-00101-834-6. — TekcT : HEOTPaHUICHHOTO YHCIIa
2 3NIEKTPOHHBIH // JIaHb : 3JeKTpOHHO-OMOIMoTeuHas cucrema. — URL: aBTOPU30BaHHBIX
https://e.lanbook.com/book/151599 (mara obpamenus: 30.01.2025). — ITOJIB30BaTEICH,
Pexxum pocTyna: ajig aBTOpu3. MOJIb30BaTeNeH. peructpanus no IP-
anpecam Cesl'Y
[MpuMmeHeHnE COBPEMEHHBIX MOJCKYISIPHO-OMOIOTUYECKUX METOIOB WHauBuyaIbHBIH
3 JUIS TIONCKa W KIOHHUPOBAaHUS TIOJHOPAa3MEPHBIX HYKJICOTHIHBIX JOCTYTI JISI
nocienoBatensHocTel Kk JIHK : yuyeOHoe mocodue / /1. B. Peopuxos, /. HEOTPaHUICHHOTO YHCIIa
O. Kopoctun, B. JI. Ymaxkos, E. B. bapcoBa. — Mocksa : HUAY aBTOPU30BAHHBIX
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MUOU, 2011. — 88 c¢. — ISBN 978-5-7262-1481-8. — Tekcr :
3NIEKTPOHHBIH // JIaHb : 37eKTpOHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/75704 (mata oOpamenus: 30.01.2025). —
PesxuM TocTyma: st aBTOPHU3. MOJb30BATEICH.

MOJIL30BAaTEIICH,
peructpanus no IP-
aapecaM CeBl'Y

laiicmra, JI.  A. CoBpeMeHHBIE  METONBI  BBIICICHHUS |
KyJBTHBUPOBaHUS BOIOPOCIIEH : yueOHoe mocooue / JI. A. I'aticuna, A.
U. daznyrtaunoBa, P. P. KabupoB. — VYda : BITIY umenn M.
Axmymisr, 2008. — 152 ¢. — ISBN 978-5-87978-509-8. — Tekcr :
3NIEKTPOHHBIH // JIaHb : 3JeKTpOHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/42271 (mata oOpamenus: 30.01.2025). —
Pexxum octyma: 1yisi aBTOpH3. OJIb30BaTENICH.

NuaauBuyanbHbI
JOCTYII JUIS
HEOTPaHWYEHHOTO YHCla
aBTOPHU30BaHHBIX
MOJIL30BaTEIICH,
peructpanus no IP-
aapecaM Cesl'Y

Konuues, A. C. MonekynsapHas OHOJOTHS : Y4YeOHHK I BY30B /
A. C. Konnues, I. A. CeBacthsaoBa, M. JI. IIBeTKOB. — 5-¢ w3m. —
Mocksa : MzpmarensctBo IOpaiit, 2024. — 422 c.— (Bricmee
obpazoBanue). — ISBN 978-5-534-13468-1. — TekcT : 3IeKTpOHHBIN
/ OO6pa3oBarebHas mwiardopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/541514 (mara oopamenus: 30.01.2025)..

NuaauBuyansHbI
JOCTYII JUIS
HEOTPaHWYEHHOTO YHCia
aBTOPHU30BaHHBIX
MOJIL30BaTEIICH,
peructpanus no IP-
aapecaM CeBl'Y

Bparycs, A. C. JuHamuueckue cucteMbl B Mopenau owonorun / A.C.

bparyce, A.C. Hooxwuno, A.Il. IlmaromoB. - MockBa :
OU3MATIINUT, 2010 - 400 c. ISBN 978-5-9221-1192-8, 600 »x3. -
Texcr 3NIEKTPOHHBIMN. - URL:
https://znanium. com/catalog/product/397222 (mata  oOpaleHus:

30.01.2025). — Pexxum gocTyna: mo HOAIHUCKE.

NuaauBuyanbHbI
JOCTYII JUIS
HEOTPaHWYEHHOTO YHCla
ABTOPHU30BaHHBIX
MOJIL30BAaTEIICH,
peructpanus no IP-
aapecaM CeBl'Y

HcaeBa, H. M. MareMarnueckoe MOJAEITUPOBAHHE B OHMOJOTHH :
yueOHo-MeTonudeckoe nmocooue / H. M. Hcaesa, . B. {oOpeiauna, H.
B. Copokuna. — Tyma : TITIY, 2018. — 63 c. — ISBN 978-5-

6041454-8-7. — TekcT: onekTpoHHbIH // JlaHp : 92JEKTPOHHO-
oubnmuoreuynas cuctema. — URL: https://e.lanbook.com/book/113619
(mata oOpamenus: 30.01.2025). — Pexum goctyma: ajisi aBTOPH3.
MOJIb30BaTEeNCH.

NuaauBuyanbHbI
JOCTYII JUIS
HEOTPaHWYEHHOTO YHCla
aBTOPHU30BaHHBIX
MOJIL30BAaTEIICH,
peructpanus no IP-
aapecaM Cesl'Y

[MpuHIMIBI ¥ MeTOABl OMOXMMHU W MOJCKYISPHOW OHOJIOTUH
yuebHoe mocodue / mox pexakiuen K. Yuncon, k. Youkep ; nmepeBon
¢ anmmiickoro T. II. Moconopoit,E. 10. Bbo3enek-Pemernsak. — 3-¢
u3a. — Mocksa : JlaGoparopus 3nanmii, 2020. — 855 ¢. — ISBN 978-
5-00101-786-8. — Tekcr : anekrpoHHbIii /  JlaHb 3JIEKTPOHHO-
oubmmoreuynas cuctema. — URL: https://e.lanbook.com/book/151579
(mata oOpamenus: 30.01.2025). — Pexum goctyma: ajisi aBTOpH3.
10JIB30BATENEH.

NuaauBuyanbHbI
JOCTYII JUIS
HEOTPaHWYEHHOTO YHCia
aBTOPHU30BaHHBIX
MOJIL30BAaTEIICH,
peructpanus no IP-
aapecam Cesl'Y
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5. MatepuaJIbHO-TeXHHYECKOe o0ecneueHue
rocy1apCTBEHHOM UTOTOBOM aTTECTALIMH

MarepuanbHO-TEXHUYECKOE O00ECTICUeHHe TOCYJapCTBEHHOW HTOTOBOU
aTTeCTallui TPEIyCMATPUBACT HAIWYHE AyAUTOPHH IJs TPOBEIACHUS 3aIIUTHI
BBIMTYCKHBIX KBATH(DUKAIIMOHHBIX padoT.

['ocynapcTBeHHbIE aTTECTAIMOHHBIC WCIBITAHUSA TPOXOAST B ayIUTOPHSIX,
peIyCMAaTPUBAIONINX HaJIWude pabouyux MeCT ISl TpeAcenareass W WICHOB
TOCYyJIapCTBEHHOM  SK3aMEHAIIMOHHOW  KOMHUCCHHM,  pabouMx  MecT I
o0ydJarmuxcsi, KOMIBIOTEPHOH TEXHUKHM C HEOOXOIWMBIM JHIICH3HOHHBIM
IPOrpaMMHBIM OO€CTIeUeHUEM, MYJIBTHMEINHHOTO TPOSKTOPa, IKPaHa, IIIUTOB IS
pa3MerneHus HarsimHoro Marepuania (Tabmuma 5.1).



Tab6auua 5.1

Nerr/mt HanmenoBanue Buma Haunmenosanne o0bexTa, Anpec CoOCTBEHHOCTD JloxymeHnT- PexBU3HTHI 3aKITIOYECHUS
00pa3oBaHusi, ypOBHs MOJTBEPIKIAIOIIETO HATTMYHE (MecTornoI0KEeHUE) WK OTIEPATUBHOE OCHOBaHHE TocynapcTBeHHOM
o0Opa3oBaHusl, MaTepUaAIbHO-TEXHHYECKOT'0 00CCIICUCHUS, 00BCKTA, yIpaBJicHHE, BO3HUKHOBCHUS HWHCTICKIIMY 0€3011aCHOCTH
mpodeccun, C IIEpeYHEM OCHOBHOTO 00OpPYIOBaHHS MOITBEPKIAIOIIETO XO3SACTBCHHOE mpapa (PEKBU3UTHI U JIOPOIKHOTO IBUKCHUS
CICIHUANTBHOCTH, HAJIAYHE BEJICHHUE, apeHIa CPOKH JICHCTBHS) MunucTepcTBa BHYTPEHHHUX
HaIlpaBJICHHUS MaTepHaIbHO- (cybapenna), nen Poccuiickoit
IOJITOTOBKH, HAYYIHOM TEXHUYECKOTO 0e3BO3Me3THOE ®denepanuu 0 COOTBETCTBUU
CHCIHATBHOCTH (IS oOecreueHus, HOMep MOJIb30BAHUE, y4eOHO-MaTepUaIbHOU
npodecCHOHATEHOTO Takoro oObeKTa B TIpaKTHIeCcKast 0a3bl YCTaHOBIICHHBIM
obpazoBaHus), MOABHIA COOTBETCTBUHU TOATOTOBKA TpeGoBaHUAM (TIPU HATUIHH
JIOTIOJTHUTEIBHOTO C IOKYMEHTaMH I10 00pazoBaTenbHbIX
obpazoBanust TEXHUYECKOM MpOrpamm MOATOTOBKU
WHBEHTAPH3ALIUH) BOJUTENEH
aBTOMOTOTPAHCIIOPTHBIX
CPEICTB)
1 2 3 4 5 6 7
1 Bun o6pazoBanwis,

YpPOBEHb 00pa30BaHus,
npodeccus,
CIELMATBHOCTB,
HarpaBJeHHE
MOATOTOBKY, HAay4Has
CIETMANTBHOCTD (ISt
PO eCCHOHAITBLHOTO
00pa3oBaHwsl), OIBU]T
JIOTIOJTHUTEIILHOTO
obpazoBaHws,
HauMEHOBaHHE
oOpazoBaTenbHOI
IIPOrpaMMBI (ULt
JIOTIOJTHUTEIILHOTO
00pa3oBaHus); IPEAMETHI,
KYPChbI, JUCHHUITINHBI
(Momynn):
[Ipodeccronanproe
00pa3oBaHue, BBICIIICE
obpazoBaHue —
Oakanaspuar, 03.03.02
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dusuka

B3.01(I") IToaroToBka
cjade u caava
rOCYapCTBECHHOTO
9K3aMeH

VYueOHast ayqUTOPUS LIS IIPOBEICHIS 299053, r. OTIepaTHBHOE Brinucka u3z Enunoro
y4eOHBIX 3aHATHH. CeBacToronb, yiI. yIpaBICHAE TOCYIapCTBEHHOTO

1. Iloncucrema TpuOyH JIeKTOpa: YHuUBepcUTETCKAs, 1. peecrpa

Kommerotep Intel ¢ MmoruTOopoM — 1 mmiT. 33, 1 aTax, HEJBW)KHUMOCTH 00
Muxkpo¢oH TprOyHbI — 1 mT. nomenienue 107 (423) OCHOBHBIX

JlokymeHT kamepa — 1 mr. XapaKTePUCTUKAX U
[TmanmIeT ¢ CeHCOPHBIM PKPaHOM — | IIT. 3apETUCTPUPOBAHHBIX
[Ipesentép — 1 wr. MpaBax Ha OOBEKT

2. IToxcucrema oTOOpaXKeHHS HEABUXAMOCTH OT
nHpopmarmu: 21.06.2022, Ne KYBU-
IIpoextop Panasonic PT-RZ970 — 1 mT. 001/2022-97081508,
OkpaH — | 1T 6eccpodHo
WuTtepaktuBHble nanenu Teach Touch — 2

IIT.

MenoBas gocka — 1 mT.

3. IlogcucTteMa 03ByuUBaHUS AyAUTOPHIA:

Hudporsoii aynnonporneccop Tesira — 1 mT.

TonoBHo# MukpogoH — 1 mrT.

ITepeHocHbIe MUKPO(OHBI — 2 IIT.

AKyCTHYECKUE KOJIOHKH — 2 HIT.

4. TloxcucTema BuIEOKaMep 1

KOOp/AMHUPOBAHUS:

CereBblie PIZ kamepsl — 2 mIT.

5. TpuOyHa nexkTopa ¢ BCTPOESHHOW TyMOO#

JUIs anmaparypsl — 1 mr.

6. ITapTs! Ha 2 yenoBeka — 120 . (Bcero

B ayautopun 240 Mecr)

7. Cton npenopasarens — 1 wT.

8. Ctynps mpenogaBaress — 2 IIT.

VYueOHast ayauTopust ISl IPOBEICHUS 299053, I. | oepaTuBHOE Boinucka u3 Exunoro
y4eOHBIX 3aHSATHH. CeBacTor105b, yi. | yIpaBieHHe rOCYAapCTBEHHOTO
39 mocamouHBIX MeCT, pabodee MecTo | YHHBEpCHUTETCKas, . peecTpa
IpernoaaBaTes, JI0CKa, 9KpaH, | 33, 3 ITaK, HEIBI)KUMOCTH 00

MYJIbTUMEIUIHBINA IPOEKTOP.

nomemienue 57 (I'304)

OCHOBHBIX
XapaKTCPUCTHKAX |
3apETUCTPUPOBAHHBIX
mpaBax Ha OOBEKT
HEABIKUMOCTH oT
21.06.2022, No
KYBH-001/2022-
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97081508, 6eccpodHo

VYueOHast ayauTopust ISl IPOBEICHUS 299053, I. | oepaTuBHOE Boinucka u3 Exunoro
Y9eOHBIX 3aHATHH. CeBacTomnob, Y. | yIpaBleHHE TOCyIapCTBEHHOTO
30 mocamo4HBIX MecT, pabodee MecTo | YHUBEpCHTETCKas, . peectpa
TIperoaaBaTes, JIOCKa, 9KkpaH, | 33, 3 JTaK, HEIBUIKAMOCTHU 00
MYJIbTUMEIUNHBINA TIPOEKTOP. nomerienue 1 (B309) OCHOBHBIX
XapaKTCPUCTHKAX |
3apETUCTPUPOBAHHBIX
mpaBax Ha OOBEKT
HEIBIXIMOCTH oT
21.06.2022, Ne
KYBH-001/2022-
97081508, 6eccpouno
TTomemenue m1st caMOCTOSITEILHOKN 299053, r. OIIEpaTUBHOE Brimmcka n3 Exunoro
paboTHL. CeBacTonous, yIpaBJICHUEC rocyJ1apCTBEHHOTO
Kommprorepst — 10 mT. ¢ BOBMOXXHOCTBIO | Y. YHHBEPCHTETCKas, peectpa
noakimoueHusi k ceru «UWHTepHer» U | 1. 33, 5 ITAK, HEJIBUKUMOCTU 06
obecrieueHreM JOCTyHa B DJEKTpoHHYIO | momemierue 4 (B510) OCHOBHBIX
nH}popManMOHHO-00pa30BaTEIFHYIO CpEay XapakTEpUCTHKAX U
YHuBepcureTa, CTOJIBI KOMIBIOTEPHBIE — 3aperuCTpupOBaHHBIX
12 mwT., CTOABI ayAUTOPHBIE — 4 MIT., CTOI npaBax Ha OOBEKT
MUCBMEHHBIH — | mT., ctynest — 17 mT., HEABUKUMOCTH oT
nocka — 1 mr., mkad a/nokymeHTanuu — 1 21.06.2022, Ne
wT., TyM6a — 1 mT., mkad MeTalMIecKuii KYBH-001/2022-
J/TeXHU4ecKnx Hyxn — 1 mt., MOV — 1 97081508, 6eccpouno
IIT., TIOJIKa KaHIemsIpckas — 1 mr., ceid —
2 ., switch-1, Bemanka — 1 mir.
Bb3.02(1) [TonroroBka k Y4ueOHas ayIuTOPHS IS POBEICHIS 299053, 1. OTepaTUBHOE Brmmucka n3 Enuaoro
MPOIEype 3aIlHUThI U yUeOHBIX 3aHITUH. CeBacromnonb, yi. yIpaBJIeHUe rOCYyapCTBEHHOTO
3alllUTa BBIITYCKHOMN 1. [Toncuctema TpuOyH JEeKTOpa: YHuBepcuteTckas, 1. peectpa
KBaTM(UKALMOHHOM Kommstotep Intel ¢ MoruTOpOM — 1 miT. 33, 1 arax, HEJBIKHMOCTH 00
paboThI MuxpodoH TpubyHsI — 1 T nomenierue 107 (423) OCHOBHBIX
JokymeHT kamepa — 1 wmrT. XapaKTePUCTUKAX U
[TmanmIeT ¢ cCeHCOPHBIM PKPaHOM — | IIT. 3apETUCTPUPOBAHHBIX

IIpesentép — 1 wT.

2. IToxcucrema oTOOpaXKeHHS
nHpopmarmu:

IIpoexrop Panasonic PT-RZ970 — 1 mT.
OkpaH — | mT.

Wurepaktusubie naneau Teach Touch — 2
IIT.

npaBax Ha 00OBEKT
HEJBIDKUMOCTH OT
21.06.2022, Ne KYBU-
001/2022-97081508,
OeccpodHo
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MenoBas gocka — | mrt.

3. IlogcucTteMa 03ByuUBaHUS ayAUTOPHIA:
Hudporsoii aynnonporneccop Tesira — 1 mT.
TonoBHo# MukpogoH — 1 mrT.
ITepeHocHbIE MUKPO(OHBI — 2 IIT.
AKyCTHYECKUE KOJIOHKH — 2 HIT.

4. Tloxcuctema BuIEOKaMep 1
KOOP/AMHUPOBAHUSL:

CereBblie PIZ kameps! — 2 mIT.

5. TpuOyHa nexkTopa ¢ BCTpOEHHOW TYyMOO#
JUIs anmnaparypsl — 1 mr.

6. ITapte! Ha 2 genoBeka — 120 mT. (Bcero
B aynuropun 240 mecr)

7. Cton npernogaBarens — 1 mrT.

8. Ctynbs npenonaBarens — 2 IIT.

VYyueOHas ayAuTOpHS I IPOBEICHIS 299053, 1. OTepaTUBHOE Brmmucka n3 EnuHoro

yUeOHBIX 3aHITUH. CeBacTononisp, yiI. yIpaBIeHUE rOCYIapCTBEHHOTO

39 nmocaouHBIX MECT, pabovee MecTo YHuBepcHUTeTCKas, 1. peectpa

MperoaBaTelis, T0CKa, IKpaH, 33, 3 arax, HE/IBHXKHUMOCTH 00

MYJIBTHMEIHAHBIA TIPOEKTOP. nomemenue 57 (I'304) OCHOBHBIX
XapaKTePUCTUKAX U
3apETUCTPUPOBAHHBIX
MpaBax Ha OOBEKT
HEIBIKIMOCTH OT
21.06.2022, Ne KYBU-
001/2022-97081508,
OeccpodHo

VYyueOHas ayAUuTOPHS I IPOBEICHIS 299053, 1. OTepaTUBHOE Brmmucka n3 EnuHoro

yUeOHBIX 3aHITUH. CeBacTononisp, yiI. yIpaBIeHUE rOCYIapCTBEHHOTO

30 mocaouHBIX MECT, pabovee MecTo YHuBepcHUTeTCKas, 1. peectpa

MperoaBaTelis, T0CKa, IKpaH, 33, 3 arax, HE/IBHXKHUMOCTH 00

MYNbTUMEIUHHBINA IPOEKTOP. nomenienue 1 (B309) OCHOBHBIX
XapaKTePUCTUKAX U
3apErUCTPUPOBAHHBIX
npaBax Ha OOBEKT
HEIBHXKHUMOCTH OT
21.06.2022, Ne KYBU-
001/2022-97081508,
OeccpodHo

[Tomemenue y1s1 CaMOCTOSITETLHOM 299053, . OTIepaTHBHOE Brinucka u3z Enunoro

padoTBL Cesacromnons, yIpaBJIEHUEe rOCyNapCTBEHHOTO




Kommnbroreps! — 10 mT. ¢ BO3MOXXHOCTBIO
MOIKITFOUCHUS K ceTH «HTepHeT» U
o0ecrieueHreM JI0CTyTa B JJICKTPOHHYIO
HHPOPMALMOHHO-00Pa30BaTEILHYIO CPEIY
YHuBepcuTeTa, CTOJIB KOMITBIOTEpHBIE — 12
IIT., CTOJIBI AyAUTOPHBIE — 4 TIT., CTOJ
MUCBMEHHBIN — | mT., cTynbs — 17 mT.,
nocka — 1 mrT., mkad a/mokymenTanun — 1
mT., TyM0a — 1 mT., mKkad MeTaIMIeCKui
II/TeXHUYECKUX HyX1 — 1 mTt., MOV — 1
LIT., OJIKA KaHueysipckas — 1 mr., ceid — 2
mrT., switch-1, Berranka — 1 .

yi1. YHUBEpCUTETCKAS,
. 33, 5 otax,
nomenienue 4 (B510)

peectpa
HEJIBUKUMOCTH 00
OCHOBHBIX
XapaKTEPUCTUKAX U
3apEruCTPUPOBAHHBIX
npaBax Ha 00bEKT
HEIBMKAMOCTH OT
21.06.2022, Ne KYBU-
001/2022-97081508,
OeccpodHo
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6. Oco0eHHOCTH MPOBEJEHUS ITOCYIAPCTBEHHOI UTOTOBOM aTTEeCTALNH JIJIsI
00y4aIOIIMXCS ¢ HHBAJUIHOCTHIO U JIMI[ C OTPAHUYEeHHBIMU
BO3MO’KHOCTSIMHU 3/10POBbSI

JUis  00ydaroIMXCcsi C MHBAIMJHOCTBIO U JIMI[ C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMH 370pPOBbsl (Jlajiee — ¢ MHBAIUAHOCThI0 1 OB3) rocynapcTBeHHas
UTOTOBas aTTECTALUs IPOBOAMUTCS C YUETOM OCOOEHHOCTEM MX NCUXO(U3UUECKOTO
pa3BUTHS, UX WHJIMBHIYaJIbHBIX BO3MOXXHOCTEH M COCTOSIHUS 370pOBbA (Hajnee —
UH/IMBHUIyaJIbHbIE OCOOEHHOCTH).

[Ipu npoBeneHuU ToCyJapCTBEHHON MTOTOBOI aTTecTalii 00ecIeunBaeTCs
cOOJIIOZICHUE CIEAYIONINUX OOIIUX TPEOOBAHUIA:

- IIPOBEICHHME TIOCYAApPCTBEHHOW WTOTOBOM aTTECTAallMy I MHBAJIUAOB B
OJIHOM ayIUTOPUN COBMECTHO € OOYYaIOLIUMHUCH, HE SIBISIFOIIMMHUCS MHBAIMIAMU,
€CJIM ATO HE CO3/1aeT TPYAHOCTEW JIsi MHBAIUIOB U MHBIX OOy4YalOIIMXCA TpPU
MPOXO0XKJAEHUH I'OCYAaPCTBEHHOW UTOTOBOM aTTECTALlUH;

- IOPUCYTCTBHE B ayAUTOPUU ACCHCTEHTA (ACCHCTEHTOB), OKAa3bIBAIOLIETO
oOydJaomuMcss  HEOOXOAMMYI0O  TEXHMYECKYI0 TOMOIIb C  y4eTOM  HUX
UHAMBUAYAIbHBIX OCOOEHHOCTEH (3aHATh pabouee MecTo, IepeABUraThes,
npouuTaTh U O(QOPMUTH 3a7aHue, OOWIAThCA C TMpelIcenaTeseM W YleHaMu
roCy1apCTBEHHOW SK3aMEHAIMOHHON KOMUCCHHN);

- MOJIb30BaHKE HEOOXOJUMBIMU 00YyYarOUUMCS TEXHUYECKUMHU CPEACTBAMU
OpU NPOXOXKJIECHWHU TOCYIapCTBEHHOM WTOrOBOM AaTTECTalUd C YYE€TOM HX
UHIMBHUIYaJIbHBIX OCOOEHHOCTEH;

- obecrieyeHre BO3MOXKHOCTU OECIPENsITCTBEHHOIO J0CTYIa 00yUYaroluXCs
B ayAMTOPHUM, TyaJIeTHblE M JApPyTrUe IOMEIICHHs, a TaKKe HMX NpeObIBaHUS B
yKa3aHHBIX MOMEUIEHUAX (HaIM4YKe MaH1yCOB, MOPYYHEH, pacIMPEHHBIX JBEPHBIX
IPOEMOB, TU(TOB, IPU OTCYTCTBUM JUPTOB ayTUTOPHS JOJKHA paclojiaraTbCs Ha
NEPBOM 3TaXKE, HATMUYKE CIIEHUATIBHBIX Kpecel U APYTUX MPUCIOCOOICHH).

Bce 70KanbHBIE HOPMATUBHBIE aKThl YHHUBEPCUTETa II0 BOIPOCAM
IIPOBEJICHHS] TOCYJAPCTBEHHON MTOrOBOW AaTTECTAllMM JOBOASTCS 10 CBEACHUS
oOyJaroluxcsi UHBAIMJIOB B JAOCTYNHOM sl HUX (opMe IMyTeM pa3MelleHUs Ha
opunManbHOM caiiTe YHUBEpPCUTETa, MPEeAyCMaTPUBAIOIIEM BEpPCUIO IS
C1a00BUIALINX, @ TAKXKE C TOMOILBIO MH(POPMAITMOHHBIX TEPMUHAJIOB C CEHCOPHBIM
SKpaHOM, CO BCTPOCHHOM WHIYKIIMOHHOM CHUCTEMOM, CO CHEHHAIbHBIM
MIPOTrPaMMHBIM 00€CIIEYEHUEM.

Ilo NUCBMEHHOMY 3a5IBJICHUIO o0yuarouierocs WHBAIMIA
IPOAODKUTEIBHOCTh CAaYU O0YyYarOUIMMCsl TOCYJapCTBEHHOTO aTTECTAllMOHHOTO
UCIBITAHUS MOXET OBbITh YyBEJIWYEHA [0 OTHOIIEHUIO K YCTaHOBJICHHOMN
IPOJIOJKATEIBHOCTH €T0 CIavuu:
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- IPOJIOJDKUTENIBHOCTh ~ BBICTYIUICHUS ~ OOydYamoIlerocs TMpu  3alfuTe
BBIMTYCKHON KBaTM(UKAIMOHHON pabOTHI — He Oosiee yeM Ha 15 MUHYT.

B 3aBucMMOCTHM OT WHAMBHIYAJIbHBIX OCOOCHHOCTEH, OOYYarOMIMXCS C
uHBauaHOCThI0O 1 OB3 YHuBepcuter oOecredynBacT BBHIMOIHEHHE CIETYFOIINX
TpeOOBaHUI MPU MPOBEACHUU TOCYAaPCTBEHHOTO aTTECTAIIMOHHOTO UCTIBITAHUS:

a) JUIs CTICTIBIX:

- 3aJaHUsl W MHBIE MaTepuaibl IS CAa4d  TOCYJapCTBEHHOTO
aTTECTAllMOHHOIO HCHBITAaHUS OQPOPMIISIIOTCS  PEIbePHO-TOUCUHBIM HIPUGTOM
bpaiing unm B BUAE DSJICKTPOHHOTO JIOKYMEHTa, MJOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEPA CO CTIECIMATU3UPOBAHHBIM IIPOTPAMMHBIM 00€CTIEYeHUEM IS CIICTIBIX,
1100 3aYUTHIBAIOTCS ACCUCTCHTOM;

- NUCbMEHHBIE 3aJIJaHUS BBITOJIHAIOTCS 00yJaromuMucs Ha Oymare pesbedHo-
ToueyHbIM MIipupTOM bpaiing wim Ha KOMIBbIOTEpE CO CHEUATU3HUPOBAHHBIM
IPOrpaMMHBIM 00€CTIeYeHUEM JIJISI CIICTIBIX, TUOO HAJUKTOBBIBAIOTCSA ACCUCTEHTY;

- TOpu HEOOXOAUMOCTH OOYy4YaIOIMIUMCS TPEIOCTABISETCS KOMILIEKT
MUCHPMEHHBIX TPHHAJISKHOCTEH W OyMmara i MHCbMa pelbeHO-TOUYCUHBIM
mpupTom bpaiinsg, KoMIploTep €O CIENHUATU3UPOBAHHBIM  MPOTPAMMHBIM
oOecreueHUEM IS CIICTIBIX;

0) 11 cIabOBUISAIINX

- 3amaHdsT W WHBIE MaTepHalbl I CHAadd  TOCYIapCTBEHHOTO
aTTECTAIIMOHHOTO UCIIBITAHUST OPOPMIISIOTCS YBETUUECHHBIM MIPUPTOM;

- o0ecreunBaeTcs MHIMBUIyAIbHOE paBHOMEPHOE OcBelieHue He meHnee 300
JTFOKC;

- TIpu HEOOXOTUMOCTH OOYYAIOUIUMCS MPEAOCTABISIETCS yBEIMYUBAIOIICE
YCTPOMCTBO, JONMYCKAETCS  HMCHOJIb30BAHME  YBEJIWYMBAIOLIUX  YCTPOMCTB,
UMEIOIINXCS y 00YJaroInuXCs;

B) JUISI TIIYXUX U CIIA0OCIBIIIAIINX, C TSHXKEIBIMA HAPYIICHUSIMU PEUU:

- oOecrieyMBaeTcsi ~ HaNWM4YM€  3BYKOYCWIMBAIOIIEH  ammaparypsl

KOJIJIEKTUBHOTO MOJIb30BaHUS, npu HEO0OXOIMMOCTHU oOyyJarorumcs
MPE0CTaBISACTCS 3BYKOYCHJIMBAOIIast amnmnaparypa WHJIUBUAYAJIBHOTO
MOJIb30BaHUS;

- MO WX JKCIAHWIO TOCYJApCTBCHHBIC aTTECTAIMOHHBIC WCITBITAHUS
MIPOBOJIATCS B MUCbMEHHOU opMe;

) JJIS JIUI] C HapyIICHUSMH OTIOPHO-JIBUTATEILHOTO amnmapara (TsSKeJIbIMU
HApYIIEHUSMH JIBUTATEIbHBIX (DYHKIIMI BEPXHUX KOHEUHOCTEH MM OTCYTCTBHEM
BEPXHUX KOHEUHOCTEN):

- MIChbMEHHBIC 3aJ]aHUS BBIMOJHIIOTCS OOYYAIOIIMMUCS Ha KOMIBIOTEPE CO
CHEIUAIN3UPOBAHHBIM TIPOTPAMMHBIM  OOSCIICYCHUEM WM HAJUKTOBBIBAIOTCS
ACCUCTEHTY;
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-0 WX JKEJAHWIO TOCYJIapCTBEHHBIE AaTTECTAIMOHHBIC HWCIBITAHUS
IIPOBOJISITCS B YCTHOU (hopMme.

OOyyarommiicst WHBAJIH]I HE M03/THEE qeM 3a
3 Mecsma 10 Hadansa IpoOBEJCHHS TOCyIapCTBEHHONW UTOTOBOM aTTECTAIlMK TOJACT
MMCEMEHHOE 3asiBJICHHE O HEOOXOJAMMOCTH CO3JaHUs JUIsl HETO CHEIUATbHBIX
YCIIOBUM TIPW TIPOBEJACHUHM TOCYAAPCTBEHHBIX AaTTECTAIIMOHHBIX HUCHBITAHHN C
yKa3aHUEM €ro WHIUBUIYAIbHBIX ocoOeHHocTel. K 3asBiieHHIo mpuiararorcs
JIOKYMEHTBI, TOATBEPKIAIONIME HAIMYWE y OOYYaromerocss WHIAWBHUIYaTbHBIX
0COOCHHOCTEH (MPU OTCYTCTBUM YKa3aHHBIX JIOKYMEHTOB B Y HUBEPCUTETE).

B 3asBienun oOydaromnuiics ykas3blBaeT Ha HEOOXOJUMOCTh (OTCYTCTBHE
HEOOXOIMMOCTH ) IPUCYTCTBHS ACCUCTEHTa Ha TOCYAapCTBEHHOM aTTECTAIlMOHHOM
UCIIBITAHUHM, HEOOXOJAMMOCTh  (OTCYTCTBHE  HEOOXOIMMOCTH)  YBEIUYCHHS
POJIOJDKUTEIFHOCTH CAAa4YH TOCYJAApPCTBEHHOTO aTTECTAIIMOHHOTO HCTBITAHUS 10
OTHOIIEHWI0O K  YCTAaHOBJICHHOW  MPOAOKUTEIBHOCTH (ISl  KaXKIO0To
rOCYJapCTBEHHOTO aTTECTAIIMOHHOTO UCTIBITAHUS ).



Ipuioxkenue A

Cnpaska o Haanuuu B poHe OMOINOTEKH
U3/IaHU y4eOHOil JTuTepaTyphbl, epeYrcIeHHON B IporpaMmme

yueOHbIi roj

03.03.02 ®usuka

roCcyAapCTBEHHOH MTOTOBO# aTTECTALMH, [0 COCTOSTHIIO Ha 2025-2026

(K00 u HaumeHoB8aHue HanPAagIeHus NOO2OMOBKU)
bunopusnka u ouonHpopmaTuka

(Haumenosanue nPoghu.is)

Pazpaborumk: EBcturamees M.IL., n-p ¢wus.-mar. Hayk, npodeccop, aupekrop HWHCTHTYTA
MEPCICKTUBHBIX I/ICCHCI[OBaHI/Iﬁ

Ne . . KosmnuecTBo
HanmMenoBaHue n3nanmnii yueOHOM JTUTEPATYPbI
n/n IK3EMILISIPOB
OcHoBHasi IMTEpaTypa
Boabkenmreitn, M. B. buodusuka : yueOHOe mocobme / M. B. WNunuButyanbHbIN
Bonbkenmreitn. — 4-¢ usn., crep. — Cankr-IlerepOypr : Jlaub, TOCTYIT JIST
2022. — 608 c. — ISBN 978-5-8114-0851-1.— Tekcr: | HEOTpaHWUYESHHOTO YUCITA
1. ANEKTPOHHBIN // JlaHb : BIEKTPOHHO-OMOIMOTEYHAs CUCTeMa., — ABTOPHU30BaHHBIX
URL: https://e.Janbook.com/book/210956 (mara oOpalieHus: ITOJIB30BAaTEICH,
30.01.2025). — Pesxum mocTyma: I aBTOPHU3. TIOJIB30BaTEIICH. peructpanus 1o IP-
aapecaM Cesl'Y
Kosgarnes, B. E. Opranudeckass  XUMHUSL. ONeMEHTHI WNnauBunyanbHeli
Onoopranuyeckoi XuUMuM  (YIJICBOABI, OCIKH, HYKJICHHOBEIC JTOCTYTI JIS
KHCJIOTBI, HUpbI) : yueOHoe mocobue / B. E. KomameB, T. I. | HeorpaHHUEeHHOIO 4MCiIa
) Oenynuaa. — Cankr-IletepOypr : CIIOIIITY, 2017. — 116 ¢. — aBTOPU30BaHHBIX
' ISBN 978-5-9239-0997-5. — Texkcr : 3JIeKTp0HHLH‘/’I //" Jlanp MOJIb30BaTENEH,
ANIEKTPOHHO-ONOINOTEUHAS crcreMa. URL: peructpanus 1o IP-
https://e.lanbook.com/book/102998 (nara o6pa1ueHH51 30.01.2025). aapecam Cesl'Y
— Pexum froctyna: Juist aBTOpH3. MOJIb30BATEIICH.
I'pomoB, A. A. Ilpupona U (GYHKIHH OCHOBHBIX XHMHYECKUX NuauBuyanbHbIN
KOMITOHEHTOB PAaCTUTEIBHOU KIETKH : ydeOHoe mocodme / A. A. TOCTYIT JIST
I'pomos, B. b. l{ykun. — OpenOypr : OpenOyprckuii [AY, 2002 — | HEOrpaHHYESHHOTO YHCIa
Yacte 2 VYrieBonbl, HYKJICUHOBBIC KHCJIOTHI, MHUHEPAIbHBIC ABTOPHU30BaHHBIX
3. . . i .
BemiectBa — 2002. — 16 ¢.— TekcT : snekTpoHHbIi // JlaHb : 0JIb30BATEICH,
ANEKTPOHHO-ONOIMOTEYHAS CHCTEMA. — URL: peructpanus no IP-
https://e.lanbook.com/book/200045 (mata oOpamenus: 30.01.2025). aapecam CeBl'Y
— PexxuM roctyna: 1yt aBTOpH3. MOJIb30BaTENeH.
JdonmoaHuTeIbHAS JIUTEPATYPA
BuoTtexHonorus : y4eOHUK ¥ TPaAKTUKYM JUIsi BY30B/ TIOA WuauBumyanbHbIi
penakmmeit H. B. 3arockunoii, JI. B. Hazapenko. — 4-e uzm., ucmp. TOCTYIT JIST
n pom. — Mocksa : M3marensctBo HOpaiit, 2024. — 384 ¢c. — | HEOTpaHUYECHHOTO YUCITIA
1. (Beicmiee oOpazoBanue). — ISBN 978-5-534-16026-0. — Tekcr : ABTOPHU30BaHHBIX
anekTpoHHblid // OOpazoBarenbHas Tuiathopma IOpaliT [calT]. — T0JIb30BaTENICH,
URL: https://urait.ru/bcode/543823 (mara obpamienus: 30.01.2025). peructpauus no IP-
aapecam Cesl'Y
Pazun, C. B. XpoMmaTHH: yImakoBaHHBIH T€HOM : yueOHOe mocodue / WNunuButyanbHbIN
C. B. Pasun, A. A. beictpumnkmii. — 5-¢ u3n. — Mocksa TOCTYIT JIST
2. Jlaboparopus 3uannit, 2020. — 199 c. — ISBN 978-5-00101-834- | HeorpaHW4YEeHHOTrO YHCIa
6. — Texcr : anexkTpoHHBI // JlaHb : 3MEKTPOHHO-OMOIMOTEUHAS aBTOPHU30BAaHHBIX
cucrema. — URL: https://e.lanbook.com/book/151599 (mata M0JIb30BaTENICH,
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Ne . . KoimnuecTBo
HanmMenoBaHue n3nanmnii yueOHOM JTUTEPATYPbI
n/n IK3EMILISIPOB
obopamenus: 30.01.2025). — Pexum pocTyna: Ui aBTOPH3. peructpanus no IP-
TI0JIB30BATEIICH. anpecam Cesl'Y
[Ipumenenne COBpPEMEHHBIX MOJIEKYIISIPHO-OMOIOTHYECKAX NnanBumyanbHeli
METONOB JJIsi TOHWCKa M  KIOHUPOBAaHUS IOJTHOPAa3MEPHBIX JOCTYII JUIsI
HYKJICOTHIHBIX mocnenoBareabHocTeii k JIHK : yueOHoe mocoOue / | HEOrpaHHUEHHOIO YKCiIa
J. B. Peopuxos, /1. O. Kopoctun, B. JI. Ymakos, E. B. bapcosa. — ABTOPU30BaHHBIX
3. Mockga : HUSAY MU®OU, 2011. — 88 c¢. — ISBN 978-5-7262- IIOJIE30BaTEIICH,
1481-8. — Tekcr: osnexkrtpoHHbld /  JlaHb JJIEKTPOHHO- peructpanus no IP-
OubnMMoTeYHas CUCTEMA. URL: aapecam Ces['Y
https://e.lanbook.com/book/75704 (mara 06pa1ueHH;1 30.01.2025).
— Pexxum foctyna: 1yis aBTOpH3. MOJIb30BaTEICH.
laiicmaa, JI.  A. CoBpeMeHHBIE METOIbI  BBIICICHUS W NuauBuyanbHbIN
KyJBTHBUPOBaHUS BoJOpocieH : yueoHoe mocobue / JI. A. Ialicuna, JIOCTYT JJIS
A. U. ®aznyraunosa, P. P. KabupoB. — VYa : BI'TIY numenn M. | HeorpaHW4eHHOro ymcia
4. Axmymisl, 2008. — 152 ¢. — ISBN 978-5-87978-509-8. — Texkcr : aBTOPHU30BAaHHBIX
ANIEKTPOHHBIH // JlaHb : 3JIEKTPOHHO-OMOJIMOTEYHAs CUCTEMa. — 0JIb30BATEICH,
URL:  https://e.lanbook.com/book/42271  (mara  oOparieHus: peructpanus 1o IP-
30.01.2025). — Pexum moctyna: Jist aBTOPU3. TOJIE30BATEICH. anpecam Cesl'Y
Konuues, A. C. MonekynsipHasg Ouonorus : y4eOHUK A7 BY30B / WNnauBunyanbHeli
A. C. Konnues, I'. A. CeBactbsHOBa, W. JI. [IBeTKOB. — 5-€¢ M3m. — JIOCTYT JIJIS
Mocksa : HszpatenbctBo IOpaiit, 2024. — 422 c.— (Bbicmee | HEOrPaHUUEHHOIO YHCIIA
5. obpazoBanue). —  ISBN 978-5-534-13468-1. —  Tekcr ABTOPU30BaHHBIX
anekTpoHHbli // OOpa3oBarenbHas riatrgopma HOpait [calT]. — MOJTE30BATENICH,
URL: https://urait.ru/bcode/541514 (mara oOparieHus: peructpanus no IP-
30.01.2025).. aapecam CeBl'Y
Bparycs, A. C. lunamuueckue cucteMsl 1 Mofenu ouomnoruu / A.C. WNnauBunyanbHeli
bparyce, A.C. Homoxwunos, A.Il. IlraroHoB. - MockBa : TOCTYIT JIST
OU3MATIINT, 2010 400 c. ISBN 978-5-9221-1192-8, 600 5K3. - | HEOTpaHUYECHHOTO YUCIIA
6. Texct ANEKTPOHHBIMH. URL: ABTOPU30BaHHBIX
https://znanium. com/catalog/product/397222 (,uaTa oOparieHus: 0JIb30BATEICH,
30.01.2025). — PesxxuMm mocTyma: 1o IMOATIHCKE. peructpanws mo IP-
aapecaM CeBl'Y
Hcaesa, H. M. Maremarniueckoe MOACITUPOBAHWE B OHOJOTHH : WNunuBuyanbHbIN
yueOHo-MeTonudeckoe nmocooue / H. M. Hcaera, . B. JloOpsiHHAa, JOOCTYII JIsI
H. B. Copokuna. — Tyma : TT'IIY, 2018. — 63 ¢. — ISBN 978-5- | HeorpaHHYEHHOTO YUCIIA
7. 6041454-8-7. — Tekcr : sneKkTpoHHBIH //  JlaHb 3NIEKTPOHHO- aBTOPHU30BAaHHBIX
OubnuoTeuHas cucTeMa. — URL: IIOJIb30BaTEIICH,
https://e.lanbook.com/book/113619 (marta ooOpamenus: 30.01.2025). peructpanus 1o IP-
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