IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

®usnueckuii pakynbTeT

YTBEPXXIEHO

pelleHreM npesuaryMma YueHoro cosera HHI'Y

npoTokoa Ne 1 ot 16.01.2024 r.

Pa6ouasi nporpaMma AMCLMIUITAHBI

OO61as 6uodu3uka

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
03.03.02 - ®dusuka

HarpapieHHOCTb 00pa30BaTe/IbHOM MPOTrpaMMBbI
MepauiuHcKas pusrka

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2024 rop Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza 51.B.1.09.01 O6uast 6uodu3nka 0THOCUTCS K YacTH, (POPMHUPYEMOU yuaCTHUKaMU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

npogeccuoHabHble
3HAHUS U YMeHuUs,

npOd)ECCUOHCl/Ibele 3HAHuUA u

YMeHus, no/lyd4eHHble npu

63aumMoces3u CmpoeHus u

yHKYUOHUPOBAHUS

®dopmupyemsbie IInaHupyemMble pe3yabTaThl 00yueHus mo gucouiuinHe | HanveHoBaHMe OI€HOYHOI0 CPeACTBA
KOMIIeTeHI{UH (Moayn10), B  COOTBETCTBMM C HHAMKATOPOM
(xop, cofepykaHve | AOCTHIKeHHs KOMIIeTeHI[UH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI[UH MO JUCLHIIIHHE KOHTPOJIA NMPOMeKyTOYHOH
(xopm, cofiepkaHue ycrneBaemMoCTH arTecTanuu
VHAWKATOpa)
IIK-2: CnocobeH N/ IIK-2: lemoHcmpayus HiIIK-2: Tecm
npumeHsmb cnocobHoCmu npumeHsimb 3Hamb u noHumMamsp 3quém:

KoumposnbHble

npogeccuoHanbHble
3HAHUS,
ocyujecmensmb
8b160p HE0OXOOUMbIX
HAYYHbIX Memoooe
uccnedoeaHuti 015
peweHus 3a0ay
npoexkmHoti u
UHHOBAYUOHHOU
dessmeabHoCMU

npogeccuoHanbHble 3HaHUsl,
ocywecmensimb 6b160p
HeobXx00UMBIX HAYUHbIX
Memo0oe ucciedosaHuti 01s
peuwieHust 3a0ay npoeKmMHoll u
UHHOBAYUOHHOL
dessmeabHOCMU

Memodoe buogu3suueckux
uccne0o8aHutl.

Ymemb ucnonb308amsb
cogpeMeHHylo annapamypy npu
pabome ¢ buonozuueckumu
06®BeKmMamu Ha OCHoBe
NOHUMaHus Oelicmeusi 8cex y3/108
3KCnepuMeHmanbHou
YCMAHOBKU.

Bnademb Hagbikamu pabombi ¢
cospemeHHbIM 06opydosaHuem
npu 0onoaHumMenbHoll
Momueayuu u3mMeHeHuUs Cxembl
3KcnepumeHma 0415 cobmodeHust
npaeua ucnonb308aHus

obopydoeaHus.

nosy4eHHble npu 60npochbl
0C80eHUU NPOGUABHBIX 6uonozuueckux cucmem ecex
0cg8oeHuU 5 B
npoGUIbHBIX UCYUNAUH, 8 HAYUYHO- YPO8Hell op2aHu3ayuu HCU3HU.
ducyunaun uccnedo8amenbcKotl Ymemb npumeHsimb 3HAHUA
3
8 Hay4HO- desimesnbHOCMU, NPU ocHog buogu3suKu 015 pewieHus
uccnedogamenbckoll | peanusayuu HAYyUHO- meopemuyueckux u
OesimenbHOCMU, NPU | yccaedosamenbCKUX, HAYUHO- | IPAKMUUECKUX 3adau.
peanusayutt HaQydHO= | ypyogayuoHHBIX U Bnademb Haebikamu
uccnedoeamenbCKux,
npakmuyecKux npoeKmos NIGHUPOBAHUS U NPOBeOeHUs
Hay4Ho-
6buousuueckoeo uccaedosaHus
UHHOBAYUOHHbIX U
npakmuyecKux
npoekmos
IK-4: Cnocobex HJ] [1K-4: [lemoHcmpayus N/l IK-4: CumyayuoHHble
npumeHsmb €nocobHOCmMu NpumeHsMb 3Hamb OCHOBHble NPUHYUNBbL 3adaHus 3quém:

KoumposnbHble

80NnpoChbl




3. CTpyKTypa U cojiep>KaHHe AUCIUIUTHHBI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O0masi TPy/10eMKOCTBb, 3.€. 3
Yacos o yueGHOMY I/IaHY 108
B TOM YHCJ/Ie
ay/JUTOPHBIE 3aHATHSA (KOHTAKTHasi padoTa):
- 3aHATHS JIEKIJUOHHOT0 TUIA 32
- 3aHATHSA CEMHHAPCKOro THMa (MpaKkTHYecKue 3aHATHS / 1aGopaTopHbIie PaGoThI) 32
- KCP 1
caMocTosTe/IbHasA padoTa 43
ITpomexyTouHas arrecTanus 0

3auét

3.2. CozepxaHWe JUCLUIIIVHbI

(cmpykmypupoeaHHoe no memam (pa3denam) C YKA3aHueMm OmMBeOeHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacos u 8uobl yuebHbIXx 3aHamuil)

HanmeHoBaHMe pa3[iesioB ¥ TeM JUCLIMIUIMHBI Bcero B TOM UuC/Ie
(gacer)
KonrakTHasi pabora (pabota Bo
B3aUMO/IeHICTBUY C TIperiofiaBaTesiem),
Yachl U3 HUX
3aHITHS CamocTosiTe/ibHast
CeMUHApCKOro pabora
3ansaTus THIa o6yuarowerocs,
JIEKIIMOHHOTO | (TIpakThueckue | Bcero HachHl
THUMa 3aHsTUsA/Mabopa
TOpPHbIE
paboThI), Uacel

0 0 0 0 0

o) o) o) o) o)

0 0 0 0 0
Tewma 1 IlpesmeT u 3agaunl 6MOQU3MKHL. 10 5 5 5
Tema 2 TepMogrHaAMHKa OHOIOTMUYECKUX TIPOLIECCOB. 10 5 5 5
Tema 3 KrHeTHKa GHO/IOrHYeCKHX TPOLIeCCOB. 20 5 7 12 8
Tema 4 Brodu3rka GpoToOHOIOrHUECKHUX TIPOLIECCOB. 19 5 7 12 7
Tema 5 Briodr3srika MeMOpaH 1 TPaHCIIOPTHBIX TPOLIECCOB. 16 5 6 11 5
Tema 6 BuosnektporeHes. 20 5 7 12 8
Tema 7 OCHOBBI PaIMalIMOHHON GUOPU3UKU. 12 2 5 7 5
ArtTtectauus 0
KCP 1 1
HWTtoro 108 32 32 65 43

Conep)KaHue Pa3je/ioB U TeM JUCHUIIMHbI

Tema 1 TTpeamMeT U 3aaunt OUOPHU3UKH.
Tema 2 TepMoguHaMUKa OHMOIOTMUECKUX TTPOLIECCOB.




Tema 3 KuHeTrka OHO/IOrMUeCKUX TTPOLIeCCOB.

Tema 4 Bruodu3zrka hoTo6H0IOTHUIECKUX TIPOLIECCOB.
Tema 5 bruo¢u3snka MeMOpaH ¥ TPaHCIIOPTHBIX MPOLIECCOB.
Tema 6 buosnekTporeHes.

Tema 7 OCHOBBI paIMaliMOHHON OMOMU3UKU.

4. YueOHO-MeTOoaNUYeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXcs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BKIIOUaeT B cebsi MOATOTOBKY K KOHTPOJIBHBIM BOITPOCAM U
3a/laHUSIM /IS TEKYIlero KOHTPOJIsi ¥ TIPOMEXKYTOUHOM aTTeCTaldl M0 WUTOTaM OCBOEHHS JUCLIATUIAHBI
MIPUBEJeHHBIM B II. 5.

HeT

5. @OoHJ OLEHOUHBIX CPEeACTB /I TeKYIlero KOHTPOJ/IS YCIeBaeMOCTH U TMPOMEeXYyTOUHOM
arTecTalyi Mo ANCHMILIMHE (MOAYJII0)

5.1 TunoBbie 3a/laHMA, HEOGXOI[I/IMLIE AJIA OL€HKHM Ppe3y/ibTdTOB oﬁyqel-mn npu mnpoBejeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TumnoBbie 3afaHusa (omeHOYHOe cpeacTBO - Tect) Ai1A OLeHKH C(HOPMHUPOBAHHOCTH
xkomnetrenuu ITK-2:

Vi3o1vpoBaHHast TepMOJMHaMHAYecKasi CUcTeMa — 3TO0. ..

cucTeMa, KOTopasi 0OMeHMBAeTCsI C OKPY KaroIlleil CpeZioii BeleCTBOM;

crcTeMa, KOTopast 0OMeHMBAETCsI C OKPY>Karollel cpe/iol SHepruew;

cUCTeMa, KOTopasi 0OMeHMBAeTCsI C OKPY Karollell CpeZioii BeIeCTBOM U SHeprHel;
CHUCTeMa, KOTopasi He 0OMeHHBAeTCsI C OKPY»Kalollleli cpeJjoii HY BelljeCTBOM, HU SHeprHe.

ik

1. 3akpbiTasg TepMoAMHAMUYeCKas CucTeMa — 3TO0...

2. cucteMa, KOTOpasi He MOKeT 0OMEeHHBATLCS C OKPY KaroL[ei Cpe/ioi HH BeIleCTBOM, HU
SHeprueu;

3. cucrema, KOTopasi MO)KeT 00MeHUBATbCsl C OKPY>KatoLLeil cpe/joif UL SHeprueil U He MOKeT
00MeHHMBAThLCS BeIeCTBOM;

4. cucreMa, KOTOpast MOXKeT 0OMeHUBAThCsI C OKPY Karollelt Cpe/ioi 1 Bel|eCTBOM, U SHeprue;

5. cucTeMa, KOTOpasi MOyKeT 0OMeHHBAThCSI C OKPYJKaloILel cpejoi JIMIIIb BEeL|eCTBOM U He MOYKeT
0OMeHHMBAThLCS SHEpTrei.

OTKpbITast TepMOJUHAMHUUeCKas CUCTeMa — 3TO. ..
cucTeMa, KOTopast 00OMeHMBAeTCsl C OKPY»Karoliei cpeJjoii 1 Bell[eCTBOM U SHeprue;
cucTeMa, KOTopast He 0OMeHHBaeTCsl C OKpYyKatolllel cpe/ioil HU BellleCTBOM, HU SHepruew;

b=

cUCTeMa, KOTopasi MOKeT 0OMeHMBAThCSI C OKPYKaroIIlei Cpe/IoH JIUIIb SHEPryuei U He MOYKeT
00MEeHHBAThLCS BEI|eCTBOM;

5. cucrema, KOTopast MOXKeT 0OMEHHMBAThCS C OKPY>Kalollel cpejoi JIMIIb BEIleCTBOM U He MOJKeT
0OMeHMBAThLCs SHepPrUel.



Kputepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

OneHka Kpurepuu orjeHrBaHUs

YCITIelIHO€ BbITTO/ITHEHUE TIPDAKTUUECKUX 3&,[[{:1HI/II>1, BbIIaHHLIX IpeEroJaBaTesieM, BjlaieHHUe
3d4T€HO I[IPpOrpaMMHBIM MaTe€pHd/iOM, MIOHUMdHHE CYIIITHOCTU PACCMATPHUBAEMBIX TIPOLIECCOB U HBHEHHﬁ,
yMeHHe CaMOCTOsATe/IbHO 0003HaUNTL TOUKA AaKTUBHOTO PpOCTa HOBOI'O 3HAHUA

HEBBITTO/THEHHE TIPAKTUYECKHX 3a,[[aHPII>i, BbIIdHHBIX TIperioadaBaTesieM, MoIHOe HEITOHMMaHKe
He o
CMbIC/Ia HPO6J'I€M, He JOCTAaTOYHO I10/THOE B/Id/ieHHe TePMUHOJIOTHEeH, HeEyMeHre CaMOCTOATE/IbHO

3auTeHo
0603HauNUThL MPOOIEMHbIE CUTYALIWH.

5.1.2 TunoBble 3afaHus (oLeHOUHOe cpejAcTBO - CHUTyal[MOHHBbIe 3aiaHUs) /1A OLIEHKH
copmupoBaHHocTH Komnerennuu ITK-4:

. Cuetunk [elirepa-Miossiepa — ofuH K3 Haubosiee pacrpOCTPAHEHHBIX Ta30HAIOJJHEHHbIX
JIeTEKTOPOB YacTHL], JelCTBUe KOTOPOrO OCHOBAaHO Ha BO3HHWKHOBEHHH CaMOCTOSITEILHOTO
3/IEKTPUYECKOT0 pa3psiZia B rase TpU MOMaJaHUM 4acTuilbl B ero obwvem. CueTumk ['efirepa
npeJHasHaueH [yisl PperucTpalyy 3apsDKeHHBbIX YacTULl, a Takxke [JIs JleTeKTUPOBaHUS
HEUTPOHOB, PEHTTeHOBCKMX M TraMMa-KBaHTOB [0 BTOPHUYHBIM 3apsUKeHHBIM 4YacTHULaM,
reHepUpyeMbIM UMH.

BbicoKO3HepreTuyHasi yacTulla, B/IeTalasi BO BHyTPeHHee [IPOCTPAHCTBO CUETUMKA, IPOM3BOJUT
VMOHM3ALMI0 OJHOM UM HeCKOJIBKUX MOJIEKYJI Ta3a, HaXOAAIerocs B 3ToM npocTtpaHcTse. [lof pelicTBrem
HaripsbkeHUsl, IPUI0’KeHHOT0 MeX/y 3/1eKTpoJjaMH pa3psiiHoi KaMephbl, 06pa3oBaBiiecs CBOO0HbIe
3JIEKTPOHBI Pa3rOHSIFOTCS, U eCJIU 0 CTOJIKHOBEHUS C APYrol HeUTPa/lIbHOM MOJIEKY/I0M OHU YCIIeBal0T
HabpaTb 5HEepruto, O0CTaTOUHY!O i/ OTPbIBA 3/1€KTPOHA, TO IPOUCXOAUT eé noHM3aLus. TakuM obpasom,
Ka)K/IbIl aKT MOHM3al|UM BHELLIHUM U3/yueHreM B cuéturke ['efirepa nopoxx/jaeT 1aBUHy 3/1eKTPOHOB,
KOTOpasi BOCIIPUHMMAETCS JeTEKTOPOM KaK UMITY/IbC TOKa OIpe/ieIeHHON Be/TMUMHBI.

CueTHasi xapakTeprCTHKa cueTurka ['elirepa-Mrosepa — 3aBUCUMOCTb CKOPOCTH CUeTa OT
TIPUJIO>KEHHOT'0 HarpspkeHus (MIpY Her3MeHHOM WHTeHCUBHOCTA MOHU3HUPYOLero usnyuenus). CueTHast
XapaKTepPUCTHKA 3aBUCUT OT MHOTUX MPUYMH: AWaMeTpP aHO/a U KOPITyca CUeTUrKa, COCTaB U JaBjieHre
rasa u zip. Ha puc . 1 nokasaH npumep Tako¥ cUeTHOM xapakTepucTUKU. HanpsbkeHue Hauana cueTa
(Topor cueta) COOTBETCTBYeT MUHUMA/IbHBIM aMILIUTYJaM UMITY/IbCOB, PETUCTPUPYEMBIX 3/IeKTPOHHOMN
cxemoii. HauanbHbIN y4acTOK CUeTHON XapaKTepPUCTUKY COOTBETCTBYET 00J/1aCcTH OrpaHUUYeHHOU
MpONOpLMOHaNbHOCTH. HaunHast ¢ HeKOTOPO BeJIMUKHEBI, CKOPOCTb CueTa MOYTH He 3aBUCHUT OT
TIPUIOXKEHHOTO HarpshKeHKsT; B 3TON 00/1acTh Kakzast YacTHLa, 00pa3oBaBiias X0Ts Obl OIHY HOHHYIO
Tapy, BbI3bIBAET UMITYJILC C aMITUTY/I0M, IOCTaTOYHOM [/ perucTpalyi. Takoi y4acTOK Ha3bIBaeTCst
06s1acThio T1aTO. [TPOTSHKEHHOCTD TIaTO 0OBIYHO COCTaBJIsIET HECKOJIBKO COTeH BOJbT. Pabouee
HarpspKeHWe TPaZMIIMOHHO BRIOMPAIOT B cepe/iuHe TU1aTo. [anbHellliee yBelMueHre HanpsDKeHUs
TIPUBOJUT K «ITpODOOI0» CUeTUMKa, — TPOILIe/IIIasi YaCTHLIA BbI3bIBAET HE3aTyXalOLIYI0 JIABUHY 37IEKTPOHOB
Y IOHOB (3a CUeT BTOPUYHBIX 3IEKTPOHOB, BEIOWBAaEMbIX U3 CTEHOK KaToZia MOHAMU). DTOT Y4aCTOK
KPUBOI Ha3bIBaeTCsl 00/1aCThI0 HEMPepPBIBHOTO pa3psija.
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U, B Puc.1. CueTHas XxapakTepyCTHKa cueTuurka I elirepa-

KpuTepuu onjeHuBaHus (0LeHOUHOe cpeAcTBO - CUTyaliOHHbIE 3a/JaHUA)

OrneHka

Kpurepuu oLieHUBaHUs

YCIIeIIHOE BBITIO/IHEHKE TTPAKTUUECKUX 3a,an1/1171, BbIIdHHBIX TIperioadaBaTesieM, BjlaJeHne

0003HaYUThL MPOO/IEMHbIE CUTYALIWH.

3aYTeHO TPOrpaMMHBIM MaTeprasioM, IOHUMaHUe CYIIIHOCTH pacCMaTpUBaeMbIX IPOLIECCOB U SIBT€HUH,
yMeHHe CaMOCTOSITe/TbHO 0003HAUMTD TOUKW aKTUBHOTO POCTa HOBOTO 3HAHUsI
HEBBINIO/IHEHUe NTPaKTUUeCKUX 33/laHuM, BblZJAHHBIX MIperojaBareseM, [0JHOe He[IOHUMaHue
He o
CMbIC/Ia TIpo61eM, He JOCTaTOYHO TI0JIHOE BilaJileHre TepMUHOJIOTHel, HeyMeHHe CaMOCTOSITe/TbHO
3a4TeHO

5.2. OnucaHue KA/l OLleHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIMILIMHE NPU MPOMe)XXYTOUHOMN

daTTeCTallMHu

IITkana oneHUBaHUs C()OPMHPOBAHHOCTH KOMIIeTeHLINMI

YpoBen
b
chopmu HeyA0BJIeTBOP Y/I0BJIETBO O4YeHb
TJ10X0 XOpoLIo OTJIMYHO NPEeBOCX0/AHO
POBaHH UTEe/JIbHO pHMTe/IbHO XOopoiio
0CTH
KoMIeT
eHIUH
(uHpUK
aTopa
AOCTHXK He 3a4YTeHO0 3aUTeHOo
eHus
KoMIeT
eHIHIT)
YpoBeHb
OtcyTcTBUE YpoBeHb poBet
o » 3HaHUH B
3HaHUH MuHuManeH | 3HaHWM B obneme YpoBeHb
TeOpPeTUUeCKOro 0 obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuarna. . JIOMYCTUMBI | COOTBETCTBY obbeme, .
3HAHUI HUXe . oLemM 3HaHUM B
HeB0o3MO>XHOCTB 11 ypOoBeHb o1emM COOTBETCTB
MHHUMa/IbHBIX . rnporpamme obbeme,
3HaHUS | OL|EHUTb IOJHOTY N 3HAHUM. rporpamme yIoILeM
N TpeboBaHwUiA. MO/ArOTOBKH TpeBbIlIatolLe
3HaHUHU JomnyieHo MO/ArOTOBKHU rporpamme
Nwmenu mecTo . Jomy1ieHo M IIpOrpammy
BCJIE/ICTBHE MHOT'O . JomnyiieHo MO/ArOTOBK
rpyObie OImMOKH HECKOJIbKO MO/IFOTOBKHU.
OTKasza HerpyObIx HeCKOJIbKO u. Oumbok
HeCyllecTBe
obyuaroiierocs ot o1IboK Herpy6bIx HHEIX HeT.
oTBeTa ormbok
oumbok




IIpogemoHc
TPUPOBAHBI
[TpomemoHc PHp
[IpogemoHc | Bce
IIposeMoOHC | TpUpOBaHbI
TPUPOBaHbI | OCHOBHbBIE
TPUpOBaHbl | BCe
BCE YMeHHUsl. TIpomeMoHCTp
OCHOBHbIE OCHOBHbIE
OrcyTcTBHe OCHOBHbBIE Perriennl HPOBaHbI BCe
[Ipu pereHun YMEeHHUSL. yMeHusl.
MHUHUMaJIbHBIX yMeHusl. BCe OCHOBHbIE
. CTaH/apTHBIX Perenst Periens! Bce
YMeHUM. PerieHbl Bce | OCHOBHbIE yMeHwUsl.
3a7iau He THUTIOBBIE OCHOBHBIE
HeBo3moxHOCTh OCHOBHbIE 3a/lauu C PeiieHsl Bce
TPOAIEMOHCTPHP | 3a/lau C 3a7laun C
OLIeHUTb Ha/THuHe 3a/jauu. OT/Ie/IbHBIM | OCHOBHBIE
Ymenus N OBaHBI HerpyobIMH | HerpyObIMU
YMeHUH BbInosHEHbI | U 3a/IaUH.
OCHOBHbBIE omubKaMu. | OIIMOKaMMU.
BC/Ie[ICTBHE BCe 33/laHWs | Hecyl[ecTB | BrIMoIHeHbI
yMmeHus. Vimeny | BeinonHeHsl | BbinonHeHbl
OTKasza B TIOJTHOM €HHBIMU BCe 3a/laHVs, B
MecTOo rpy0Oble BCe BCe 3a/jaHust
obyyatorjerocsi ot obbeMe, HO | HeJjoueTaM | TOJHOM
OLIMOKH 3a/laHUs], HO | B ITOJIHOM
oTBeTa HEKOTOpble H, obbeme 6e3
He B obneme, HO
d BBITIO/THEH HeJI0UeToB
TIOJTHOM HEKOTOpbIe
HeJoueTaMy | bl BCe
obbeme C
3a/laHUSA B
HeloueTaMHu
TIOJTHOM
obbeme
Nmeetcs
OtcyTcTBUE [IpogemoHc IIpogemoHc
MHHUMaJIbH IIpozsemoHC
6a30BBIX [Ipu pereHun . TPUPOBaHBI TPUPOBaHbI
bIii Habop TPUPOBaHbI IIpomemMoHCTp
HaBBIKOB. CTaHZAPTHBIX 6a3oBbie HaBBIKA
HaBBLIKOB 6a30BbIe HpOBaH
HeB03MO>KHOCTD 3ajiau He HaBBIKU TIPA pu .
st HaBBIKU TIPU TBOpUECKU
OIIEHUTh HAJIMUKE | TIPOJIEMOHCTPUD pelieHun peleHu|
HaBbIiku pelLieHust pelLleHnn MOAX0[ K
HaBBLIKOB OBaHbI 6a30BBIE CTaH/,ApTHEI HecTaH/apT
CTaHJAPTHBI CTaHZAPTHEI pelLleHHI0
BCJIE/ICTBHE HaBbIKU. VIMenu X 3a/ia4 C HBIX 3afiau
X 3a7au C X 3azau 6e3 HeCTaH/IapTHBI
OTKaza MecTOo rpy0Oble HEKOTOPbIM 6e3
HEKOTOPBIM ommboK U X 3a7au
obyuarorierocsi OT | OIIUOKK u OLIMOOK U
u HeJJ0ueToB
OTBeTa HeJoueTaMu HeZI0UeTOB
HeZloueTaMu
IITkana oneHMBaHUA [IPU IPOMEKYTOUHOHN aTTeCTaliiu
OueHka YpoBeHBb NOJrOTOBKH
NPeBOCX0/{HO Bce KommereHIMM (YacTW KOMITeTeHLMM), Ha (OpPMHpOBaHHe KOTOPBIX HarpaBieHa
MUCLIMIUIMHA, COPMHPOBAaHBI Ha YpPOBHE HE HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHUPOBaHbI
3HaHWs, YMEHUs, BJAJIeHUs 10 COOTBETCTBYIOIIMM KOMIIETEHI[USIM Ha YypPOBHE BHIIIe
TpeyCMOTPEHHOTO TIPOrpaMMOoit
OT/IMYHO Bce xommeTeHIMH (YacTM KOMIleTeHIMM), Ha (OpMUpOBaHME KOTODbIX HarlpaBjeHa
MUCIUTUIAHA, COPMHUPOBAHBI Ha YPOBHE HE HIDKE «OTTMYHO».
3auTeHo 04YeHb XOPOIIIo Bce xkommeTeHIMM (YacTd KOMIIETEHIM), Ha (OPMHUpOBaHHWEe KOTOPLIX HarlpaBjeHa
IUCLMIUIMHA, COPMHUPOBAHBI HA YPOBHE He HIDKE «O0UYeHb XOPOLIO»
XOpOI1110 Bce xommeTeHIMHM (YacTH KOMIlEeTeHIMH), Ha (OpMUpOBaHME KOTODbIX HarlpaBjeHa
MUCIUTUTAHA, COPMHUPOBAHBI HA YPOBHE He HIDKE «XOPOIIIO».
yaoBjeTBopuTenb | Bce komreTeHIMM (YacTd KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPbIX HarlpaBjeHa
HO JUCLITUIAHA, C)OPMHPOBaHLI HAa YPOBHE He HIDKE «Y/|OBI€TBOPUTEILHO», IIPYU 3TOM XOTS OBI
0/IHa KOMITeTeHLUsI CPOPMUPOBAHA Ha YPOBHE «Y/IOBJIETBOPUTETHEHO»
HeyaoBierBopuTe | XO0Ts Obl OfHA KOMITETeHIMsi CQOPMHUPOBaHA Ha YPOBHE «HEY/IOB/IETBOPUTEILHOY.
JILHO
He 3aUTeHO
JI0X0 XoTs ObI 0[JHAa KOMITETeHI[Hst CHOPMUPOBAHA HA YPOBHE «IL/IOX0»




5.3 Tumnopblie KOHTPOJ/IbHbIE€ 3dadHHA HWJ/IH HHbIE€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pe3y/ibTdaTOB OﬁquHl/lﬂ Ha HPOMe)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (oleHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) 1A OLEHKH
copmupoBaHHocTH KomneTeHIuu [1K-2

1. Ipepmet 6uodu3uku. Vctopust CTaHOB/IEHUS.

2. TepmosivHaMHKa U ee 3afaun. OCHOBHbIE TIOHATHS U onpeZiesieHus. OCOOeHHOCTH TPUIOXKeHHS
3aKOHOB TEPMOJAVHAMUKU K OMOJIOTMUECKUM CHUCTEMAaM.

3. TlepBriii 3aKOH TepMogHaMUKU. Ero 3HaueHre B 6ro¢usmike. MeTo/bl M3yueHus PUI0KUMOCTH [
3aKOHa TepMOJMHAaMHKH K brocucremam. [loKa3aTeibCTBa MPUIOKUMOCTH | 3aKOHa TepMOJUHAMUKH K
Buocucremam.

4. BTopo¥ 3aKOH TePMOJIUHAMUKHU 1 €T0 TIPUJIOKUMOCTD K OrocrcTteMaM. 3HaueHHe (DYHKIMM SHTPOIHH B
buocucremax.

5. CBobogHast s3Heprus U pabotocrocobHocTs 6uocrcteM. KIT/ 6romoruueckux mpoLeccos.

6. Pacuet ctaH/apTHOM CBOOOJHOM 3HEPrUM B OMOCHCTEMAaX UCXOAs U3 CBSI3U CBOOOZHOM SHEPTUH U
XUMHUYeCKOoro rnoTeHLyana

7. CBoOojHasi SHeprusi akTUBalK B OMOCHCTEMaX.

8. Buosnornyeckre cucTeMbl KaK OTKPBIThbIE CHUCTeMBI. Y paBHeHue [IpuroxxuHa.

9. CoorHoluenus OH3arepa.

10.CrarroHapHOe coCcTOsiHMEe OrocucTeMbl. CBOWCTBA CTAl[MOHAPHBIX COCTOSTHHM.

11.KuHeTrKa 61o/IoruuecKux npoijeccoB. OCHOBHBIE MOAX0AbBI K aHATU3Y

12. CraiioHapHasi KUHeTHKa (pepMeHTaTUBHBIX MPOL[eCCOB. Y paBHeHHe Muxasmuca-
MeHTOH.

13.KuHeTHueCcKuii KpUTEepUl YCTOWUYMBOCTM CTALMOHAPHBIX COCTOSIHUWA (KpUTepHid
JIsaryHOBA).0Zle/lb  TIPOTOYHOIO  KY/JbTHBaTOpa KakK IIpUMep CTalMOHApHOW CHUCTEMBI C
Pas3IUYHBIMHU COCTOSTHUSIMU

14.Tunbl ocobeix Touek B 6rocucTeMax. KonebarensHble cricteMbl. Mogens BosnbTreppa.

15.TpurrepHsle cBoiCTBa GHOCHCTEM.

16.CxeMbl 371eKTPOHHBIX BO30YKAeHHBIX cocTosiHUA. Cxema S1610HCKOr0. CHHT/IETHOE U TPUTUIETHOE
BO30Y>K/IeHHbIE COCTOSTHUSA, UX 0CO0eHHOCTH. ITyTH peanmu3aliu BO30Y>KIeHHOTO COCTOSTHU

17.®nyopecuenyusi. @nyopeceHTHBIN aHamu3 B 0MOI0rMYeCcKrUX UCC/ieJOBaHUSIX.

18.Murparusi 3Hepruy B 6uocrcremMax. IHAYKTUBHO-pe30HAHCHBIM MeXaHH3M MUIpaliy SHepriuu
(FRET).

19.MonekynspHble OCHOBbl 3pUTeNbHOM pellenuy. BocrpusThe KBaHTa CBeTa U BO3HUMKHOBeHUe
3/1eKTPUYECKOro OTBETa.

20.MosekyJ/IsipHbIe OCHOBBI 3pUTENBHOM pelieniy. MexaHW3Mbl IpepbIBaHUs CUrHa/la U BOCCTAaHOBJIEHHE
peLienTopHOM cucTeMbl. Pojib HOHOB KaslbLIYSI.

21.XeMUWTIOMUHECLIeHIHS.

22.BbuomomMyHecteHIMs. Jlronudepun-nonudepasHas cucTeMa.

23.DoToperyasaTopHble peakiiuu. PuToxpoM. POTOTPOIU3M.

24, [IeCTpyKTUBHOE JeicTBUe Y D-U31yueHUs.

25.0CHOBBI CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3aliyisi 6Mooruueckux MeMOpaH.

26.D71eKTPOXUMHUYEeCKUM IpaZiMeHT Kak JBWKYIllasl CHjla TTOTOKa BellleCTBa.

27.TlaccuBHbiit TpaHcniopT. [Ipoctas auddy3ust He3apsKeHHBIX COeZIMHEeHUH.

28.06mneruenHas aud¢y3us. OcobeHHOCTH B CPABHEHUH C TIPOCTOM AU Qy3uel.

29.TpaHcropT 3apsKeHHBIX COeAMHEHUM W TreHepaluss MeMOpaHHOrO TIOTeHIMasa. Y paBHeHUe
HepHcra 7151 paBHOBECHOT0 TIOTeHLIMasa

30.YpaBHeHue ["onbAMaHa.



31.AKTHBHBIM TPAHCIIOPT COeUHEHUH uepe3 MeMOpany. Kpurepuii FOccunra.

32.Tunel TpaHcnopTHbIX AT®a3. Ctpykrypa 1 Mexanu3sm pabotsl Na+/K+-ATdasb!.

33.MeM0OpaHHBI# MTOTEHIMa/ B TIOKOe KaK COBOKYITHOCTh MTACCUBHOW M aKTUBHOW KOMITOHEHT.
34.TIporiecc Bo30y>XeHus1. XapaKTepHbIe UepThl TIOTEHI[Ma/a [eHCTBHU.

35.MloHHass Tmipypojila TIOTeHI[Mana JeMcTBUSA. JKCIlepUMeHTasbHble UcCCaefoBaHUs rpuposl [1/1.
36.B030y/[UMble HOHHbBIE KaHAIbI

37.Matematuueckasi Mmogensb [1[]. YpaBHeHue X0 KKruHa-XaKC/Iu.

38.PacnipocTpaHeHre HEPBHOTO UMITYJIbCa

39.PaguatiioHHbIN GoH. OCHOBHBIE HCTOUHUKMU.

40.TuIbl MOHU3UPYIOLMX U3/TyUeHUH, UX XapaKTepuCTHKa.

41.3aK0H paZinOaKTUBHOIO pacrnaza. Tumsl pacrnagos.

42.To3bl B paguoburoaoruu. EQUHUIEI U3MEepeHUsl.

43.MexaHW3Mbl HOHU3aL[H [IPH [|€MICTBUN PA3/IMYHBIX TUIIOB HOHU3UPYIOIINX U3/Ty4YeHUH.
44.T1pyHLMITBI KONMMYeCTBeHHOU pasirobuosioruu. Teopus nonafaHuii 1 KOHLENLMS MUILIEHeH.
45.TIpsiMoe /ieiiCTBIe MOHWU3UPYIOLero U3myueHus. THITbI TIOBpeXKAeH!st OMOI0THUecKX MaKpOMOJIEKY 1.
46.HemnpsiMoe fielicTBMEe HOHU3UPYIOILEr0 U3MyUYeHUs.

47.TlocnenoBaTeIbHOCTb CTa/Iui JTy4eBOTO TIOPayKeHUs.

48.Mopudukays paguo4yBCTBUTENTEHOCTH.

5.3.2 TunoBble 3apaHus (oneHOUYHOe CpeAcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLIEHKH
copmupoBanHocTu KomnereHiuu [1K-4

1. TIpegmet 6uodu3uku. MicTopusi CTaHOBIEHMS.

2. TepmopavHaMyKa U ee 3a7aur. OCHOBHBIE TIOHSTHS U oripe/iesieHnst. Oco6eHHOCTH TIPUIIOKEHUST
3aKOHOB TEPMO/IMHAMUKU K OUOJIOTHUECKUM CUCTEMAaM.

3. TlepBoiii 3aKOH TepMOiMHAaMUKHU. Ero 3HaueHre B OnModu3nke. MeTo/bl U3yueHUst IPUIOKUMOCTH |
3aKOHA TePMOJIMHAMHKH K OrocrcTeMaM. JIoKa3aTe/ibCTBa MPUIOKAMOCTH | 3aKOHa TepMOJUHAMUKH K
OuocrcTeMam.

4. Bropotii 3aK0H TepPMO/IMHAMUKHU U €T0 MPU/I0KUMOCTh K OrocrcTeMaM. 3HaueHHe (DYHKIUK SHTPOIWH B
OuocucTeMax.

5. CeobojHast sHeprus u paborocrnocobHocTs 6uocucteM. KIT/I 6MoI0rMuecKux rmpoLeccos.

6. Pacuer cTaHZaPTHOW CBOOO/IHOM SHEPTHHU B OMOCKCTEMAX UCXO/IA U3 CBSI3M CBOOOIHOM SHEPTUHN U
XUMHUECKOT0 MoTeHLana

7. CBo0Oo/iHast SHEPTHs aKTHUBALMK B OMOCUCTEMaX.

8. buosorrueckue cucTeMbl Kak OTKPBIThIE CUCTEMBI. Y paBHeHHe IIpyuroxuna.

9. CootHomenus OH3arepa.

10.CrauuoHapHoe coctosiHue 6rocucTeMbl. CBOMCTBA CTALMOHAPHBIX COCTOSTHUM.

11.KunHeTrka 6ronoruueckux rnpoueccoB. OCHOBHBIE TTOAXO0/bI K aHA/TU3Y

12. CranoHapHasi KUHeTHKa (pepMeHTaTUBHbIX MPOLIeCCOB. Y paBHeHHe Muxasmnuca-
MeHTOH.

13.KuHeTnueckudi KpUTepuUd YCTONUMBOCTM CTaljMUOHAPHBIX COCTOSIHMM (KpUTepuit
JIsmyHoBa).ofleb TPOTOYHOTO KyJ/JbTHUBaTOpa Kak IIpUMep CTalMOHApHOW CUCTEMBI C
Pa3MUYHBIMU COCTOSTHUSIMU

14.Turnbl ocobbix Touek B 6uocucteMax. KonebarenbHeie crcteMbl. Mozens BonbTeppa.

15.TpurrepHbie CBOMCTBAa OMOCUCTEM.

16.CxeMbl 371eKTPOHHBIX BO30Y>KIeHHbIX cocTosiHUN. CxeMa S16/10HCKOr0. CHHIJIETHOE U TPUTLIETHOE
BO30Y>KJeHHbIE COCTOSIHUS, UX 0coOeHHOCTH. [TyTH peanm3aluu BO30Y>KJeHHOTO COCTOSTHU

17.®nyopecrennus. OyopeciieHTHbINM aHaMu3 B OM0/IOrMYeCcKUX UCC/Ie/JOBaHMUSIX.



18.Mwurparusi sHepruv B Ouocucremax. VIHAYKTUBHO-pe30HAHCHBI MeXaHW3M MUTPAL[UX SHEPTUH
(FRET).

19.MoneKkynspHble OCHOBBI 3pUTE/NBHOW peliennuyy. Bocrnpusitue KBaHTa CBeTa U BO3HHWKHOBEHHE
3/1eKTPUYeCKOr0 OTBeTa.

20.MosekyJISIpHBIE OCHOBBI 3pUTEBHOM pelienivy. MexaHW3Mbl IpepbIBaHUs CUrHa/la U BOCCTAHOB/IEHHE
peLieNTOpHOM cucTeMbl. Pojib HOHOB KaslbLIYSL.

21.XeMWTIOMUHECLIeHLUS.

22 .buomomuHectieHys. JirorudepuH-roiudepasHas CUCTEMA.

23.DoToperyasTopHble peakiyu. PuToxpoM. POTOTPOMNKU3M.

24, [1leCTpyKTUBHOE JeiicTBUe Y D-U3/1yueHuUs..

25.0CHOBBI CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHu3alyisi 6Mooruueckux MeMopas.

26.D71eKTpPOXHMHYeCKUN IpaZiMeHT Kak JBIKYIllasl CHla ITOTOKA BelleCTBa.

27.I1accuBHblli TpaHcnopT. Ilpoctas auddy3us He3apsKeHHBIX COeZJMHEeHUH.

28.06mneruenHas aud¢y3us. OcobeHHOCTH B CpaBHEHUH C TIPOCTOM AU dy3ueid.

29.TpaHCroOpT 3apsDKeHHBIX COeAWHEHWH W TeHepalus MeMOpaHHOTO TOTeHLMasa. Y paBHeHue
HepHcra 151 paBHOBECHOT0 MOTeHIMAaa

30.YpaBHeHue ['onbamaHa.

31.AKTUBHBIM TPAHCIIOPT COeAUHEHUH uepe3 MeMOpany. Kpurepuii FOccunra.

32.Turel TpancnopTHbIX AT®a3. Ctpykrypa u Mexanusm pabotsl Na+/K+-ATdasbl.

33.MeMOpaHHBI# MTOTEHIHa/ B TIOKOe KaK COBOKYITHOCTh MTACCUBHOM M aKTUBHOW KOMITOHEHT.

34.TTporjecc Bo30ykaeHus. XapaKTepHbIe UepThI MTOTEeHI[Haa JeHCTBUS.

35.VloHHass Tmipypojila TIOTeHI[Mana [JelCTBUSA. JKCIepUMeHTasbHble UcCCaefoBaHUs rpuposl I1/1.

36.B030y/jUMble HOHHbBIE KaHAaIbI

37.Matematuueckasi mogensb I1[]. YpaBHeHue XoI)KKHHa-XaKC/IH.

38.PacnipocTpaHeHrie HEPBHOI'O UMITYJIbCA

39.PaguaniioHHbIN GoH. OCHOBHBIE HCTOUHUKMU.

40.TuIbl MOHU3UPYIOLMX U3/TyUeHUH, UX XapaKTepUCTHKa.

41.3aK0H paZiMOaKTUBHOrO pacrnaza. Tumsl pacrnagoB.

42.103w1 B pagrobuonorud. EAUHUIEI U3MepeHusl.

43.MexaHH3Mbl HOHU3aL[UH TIPU [I€MICTBUN PA3/IMYHbIX TUIIOB HOHU3UPYIOIINX U3/TyUYeHUH.

44.TIpyHLMITBI KONMMYeCTBeHHOU pairobuosioruu. Teopus nonafaHuii 1 KOHLENLMS MUILIEHeH.

45.TIpsiMoe /ieiiCTBHe MOHU3UPYIOIIero n3aydeHus. THITb TIOBPeXKAeHHsT OMOIOTHUeCKUX MaKpOMOJIEKY 1.

46.HempsiMoe fielicTBMe HOHU3UPYIOILEr0 U3MyUYeHUs.

47.TlocsienoBaTeIbHOCTD CTa/IUi JTyYeBOTO TIOPayKeHUS.

48.MopuduKays paguouyBCTBUTENTEHOCTH.

Kputepuu onjeHuBaHus (0LieHOUHOe cpeCcTBO - KOHTpo/IbHbIe BOIIPOCHI)

OueHka Kpurepuu oLieHrBaHUs

yCIIellIHOe BbINO/IHEHUe NTPaKTUUeCKUX 3aflaHui, BblJaHHBIX [Ipero/jaBaresieM, BjaajeHue
3aYTeHO TPOrpaMMHBIM MaTeprasioM, IOHUMaHUe CYIIIHOCTH pacCMaTpUBaeMbIX IPOLIECCOB U SIBI€HUM,
yMeHHe CaMOCTOSITeNTbHO 0003HAUMTb TOUKW aKTUBHOTO POCTa HOBOTO 3HAHUS

HEBBITIOJTHEHHE TTPAKTHYECKHUX 3a,Z[aHI/II\/'I, BbIJAHHBIX ITperioiaBaTesieM, rMoJIHOe HeIIOHMMdHKe
He

CMBIC/Ia HPO6JI€M, He JOCTAaTOYHO I10/IHOE BJ/ia/ileHHe TepMHHOHOFHeﬁ, HeyMeHHEe CAMOCTOATE/IbHO
3a4TeHO

0003HaUUThL MPOO/IEMHbIE CUTYALIWH.

6. YuedHO-MeTOfMUeCcKOe U HH(OpMaOHHOe o0ecrieyeHHe JUCHMILIHHBI (MO y/151)



OcHOBHasi uTeparypa:

1. Pybun Angpeii boprcoBuu. bruodusuka : yueb. Asis CTyZeHTOB OMOJ. crielidanbHOCTel BY30B : B 2 KH.
KH. 1. Teopetnueckas 6uodusuka. - M. : Beicitias mikona, 1987. - 319 c. : un. - 1.30., 108 3K3.

[ononHuTenbHas TUTepaTypa:

1. Buodwusuka : [mocobue] / o pen. AuToHOBa B. . - 2-e u3z., mepepab. u for. - M. : Apkroc : Buka-
ripecc, 1996. - 254 c. : un. - 26.00., 1 3ks.

[TporpammHoe oGecrieueHre 1 VIHTepHET-pecypchl (B COOTBETCTBHHU C COJiep>KaHUeM JIMCIATUIMHBI):

9BbC «KoHcynbTaHT cTyaeHTta» http://www.studmedlib.ru/,

9bC «ZNANIUM.COM»http://znanium.com/,

9BC «IOpaiiT»https://www.biblio-online.ru/,

CryneHueckas 3/1eKTpoHHasi bubsmoreka «StudentLibrary»http://www.studentlibrary.ru/, Hayunast
3/1eKTpOHHast onbmoTeka «E-library.ru» https://elibrary.ru/defaultx.asp.

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHHe JUCHUILIMHBI (MOY /1)

YuebOHble ayAWTOPUM [i/i TIPOBeJieHHsl yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpaMMO#i, OCHaIlleHbl MYyJbTUMeAUWHBIM 000py/j0oBaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAicTBaMU 00yYeHHUsl.

[MomerieHyst A7IsT CAaMOCTOSITIbHOM paboThl 00YYalOIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/€KTPOHHYIO
nH(OpMaIMOHHO-00pa3oBaTebHYIO Cpefy.

[IporpaMMa cocTtaBieHa B cooTBercTBUM C TpeboBanusmMu PI'OC BO 1o Hampa/ieHUIO
noarotoBku/crieriianbHocTy 03.03.02 - du3uka.

Astop(bl): BoseneeB Biaguimup AHaTObeBUY, JOKTOP OMOIOTHYECKUX HAyK, [IOLIEHT.
3aBeayromuii Kadeapoii: BogeHeer BraguMup AHaTo/IbeBUY, TOKTOP OMOTOTMUECKUX HaYK.

ITporpamma ofj06peHa Ha 3acefiaHuu MeToquueckoi komuccuu ot 09.01.2024, npotokosn Ne 6/H.
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