MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPXJAIO
[Ipopexrop o YP
Cenuenko I1.B.
«22» 02 2023 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
KBAHTOBASI MEXAHUKA

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hanpasnenune moarorosku / crieranbHOCTh: 12.03.03 @oToHMKa U onToMH(pOpMaTHKa
Hanpasnernnocts (nmpodunp) / cnenmanusanusi: ®OTOHHKA HeJMHEHHBIX, BOJHOBOAHBIX H
NMEePUOIHYECKUX CTPYKTYP

®opma o0yueHHS: OUHasA

®dakynbTeT: PaKyJabTeT 3J1eKTPOHHOM TeXxHUKHU (DPIT)

Kadenpa: Kadenpa rnekrponnnix npudopos (I11)

Kypc: 2

Cemectp: 4

Y4eOnsIii man Hadopa 2023 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 4 cemecTtp Bcero Ennnuner
JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTryeckue 3aHATUA 18 18 4acoB
B T.4. B (popMe MpaKTUUECKOIl MOATOTOBKU 16 16 4acoB
JlaGopaTopHbie 3aHITHS 16 16 4acoB
CamocrositenpHas padbora 56 56 4acoB
OO0mast TpyZ0eMKOCTh 108 108 4acoB
(BKJTIFOUAs MPOMEKYTOUHYIO aTTECTALUIO) 3 3 3.€.
®opMBbI MPOMEKYTOUYHON aTTECTAIUS Cemectp
3auer 4

JOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MO CHIO
Wudbopmatys o Bragemnblie:

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 22.02.2023

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck

CornacoeaHa Ha noptane N2 69587



1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Ilenpro ocBOEHMs Kypca SBJISETCS M3yYEHHE OCHOBONOJIAraloIIUX MOHATHUN NMOHUMaHUS
IIPOLIECCOB MUKPOMHUPA, KACAKOLIUXCS CTPOCHUS aTOMa, MOJIEKYJI, OCHOBAaHHBIX Ha CTATUCTHUYECKUX U
BEPOSATHOCTHBIX 3aKOHOMEPHOCTSAX KBAHTOBOW (DPU3HKH.

1.2. 3agauy AUCHUILIUHBI

1. N3ydyeHue oCHOB KBAaHTOBOM MEXaHUKH.

2. 3HaKOMCTBO C HEKOTOPBIMU BayKHBIMU MPHUIIOKEHUSIMU TEOPUU KBAHTOBBIX MEPEXOIOB.

3. H3ydeHune 1 0OCBOCHHE CIIEMPUICCKOTO MATEMAaTUYECKOTO armapaTa KBaHTOBOM MEXaHUKH.
4. Vzyuyenue pyHIaMEHTAIBHBIX PE3YJIBTATOB KBAHTOBOM TCOPHHU.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte O6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moaysabs HanpaBieHHOCTH (poduiist) (major).

HNunexc nuctumunel: b1.B.02.06.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaiabHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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I1K-1. Criocoben
CTPOUTH (PU3NYECKUE U
MaTeMaTHYECKUe
MOJIETN U PeaJIn30BaTh
METOIMKH
AKCIEPUMEHTAIBHOIO
U3MEPEHUS
XapaKTEPUCTHUK
AJIEMEHTOB U y3JI0B
($OTOHMKH U
ONTOMH(OPMATUKU U

[1K-1.1. 3HaeT ocHOBHbIE
¢duznueckue u
MaTeMaTHYECKUE MOJIEIU
AIIEMEHTOB | y3JI0B ()OTOHUKH
¥ ONTOMH(POPMATUKU

3HaeT (U3MUYECKHUE OCHOBBI MEXaHUKH,
ANIEKTPUYECTBA U MarHeTu3ma, Qu3uKu
KOJIeOaHuil ¥ BOJIH, KBAHTOBOU (PU3UKH,
AIEKTPOJUHAMUKH, CTATUCTHYCCKON (PU3UKH
¥ TCPMOJIMHAMUKH, aTOMHON (U3UKH;
(dyHIaMEHTaIbHBIE TIOHSATHUS, 3aKOHBI U
TEOPHUHU KJIACCUYECKON U COBPEMEHHOMN
bu3uKu

[TK-1.2. YmeeT npoBOAUTH
HCCJICIOBAHMS XapaKTEPUCTUK
AJIEMEHTOB | Y3JI0B (DOTOHUKH

YMECT NMMPUMEHATHE METOAbI MATEMATUYCCKOI'O
aHaJIM3a U MOJCTIUPOBaHUsA, IPUMCHATH
MaAaTEeMAaTUYCCKUEC METOIHI, (bl/ISI/I‘IeCKI/Ie

KOMIIJICKCOB Ha UX
OCHOBC

u OHTOI/IH(bOpMaTI/IKI/I 3aKOHBI U BBIYUCIIMTCIbHYIO TCXHUKY JIA
pEIICHUA NPAKTUYCCKUX 3a7a4; UCITI0JIb30BAaTh
BO3MOKHOCTH BBIYHCIIMTEIIFHON TEXHUKU B

MPOrpaMMHOTO 00ecTIeueHuUs

I1K-1.3. Bnaneer
COBPEMEHHBIMH METO/IaMU
pacuera ¥ MPOeKTHUPOBAHUS
YCTPOMCTB JOTOHUKHU U
onTOMH(GOPMATUKH

BJIaA€CT MCTOAAMHU MAaTCMAaTHIYCCKOT'O
OIMMCaHuA (I)I/I3I/IIICCKI/IX SIBIICHUI U Iponeccos,
ONpCACIIAOIINX MIPUHITUIIBI pa60TBI
Pa3JIMYHbIX TCXHUYICCKUX yCTpOﬁCTB

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHALIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 3 3a4eTHRIX equHuIl, 108 akageMHuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AMCIUILUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH

= Beero  |CemecTpbl
Bunpl yueOHOM AedaTenbHOCTH

4acoB 4 cemectp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 52 52
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHSA 18 18
JlaGopaTopHbie 3aHITHS 16 16
CamocrosiTeibHas padoTa 00y4alOMINXCs, B T.4. KOHTAKTHasI 56 56

BHeayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasareieM, BCero
[ToaroroBka k 3auery 24 24
[ToaroroBka K TECTUPOBAHUIO 20 20
[ToaroTtoBka k 1abopaTopHOii paboTe, HalMCaHUE OTYETa 12 12
O0mas Tpya0eMKoCTh (B 4acax) 108 108
Oo0mas TpynoeMkocTh (B 3.e.) 3 3

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3nennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pa3jenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6ymma 5.1 — Paszyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

Jlek. Bcero gacos
HazBanus pasnesnoB (Tem) sam [Ipak. | JIa6. | Cam. (6e3 dopmupyembie
IUCLUAIUINHBI ” | 3aH., 4 | pab. [pa0., q KOMIIETEHIIU
q 9K3aMeHa)
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4 cemecTp

| Bo3HMKHOBEHUE KBAaHTOBOU 4 4 8 16 32 IK-1
MeXaHuKHd. MaTeMaThuuecKkuid annapar
KBaHTOBOM MEXaHHUKHU
2 OCHOBHBIE ITOCTYJ1aThl KBAHTOBOM 4 4 - 10 18 IK-1
MEXAaHMKH; CTALIHOHAPHOE YpaBHEHHE
[IIpenuHrepa; BpeMEHHOE ypaBHEHUE
IlIpenunrepa
3 TynHenbHBIH 3G (DEKT; 4 4 - 12 20 [K-1
TrapMOHHYECKUNA OCLIMIUISITOP
4 AToM BOJIOpO/IA; CIIMH 6 6 8 18 38 [IK-1
Hroro 3a cemectp| 18 18 16 56 108
Wroro| 18 18 16 56 108

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Coneprxkanne pa3iesoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0wmIe 5.2.
Tabmuna 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHEI (B T.4. IO JEKIHUSIM)

TpyroemkocThb
HasBanus paznenoB | ConepxaHue pa3iesoB (TeM) AUCIUTLUIMHBI dopmupyemble
(TemM) TUCUIMIUIUHBI (B T.4. IO JIGKITUSIM) (MeKIHOHHEIC KOMIIETEHIINU
3aHATHS), U
4 cemecTp
1 Bo3HukHOBEHME KopnyckynsipHO-BOIHOBOM Ayaln3M CBETA. 4 IIK-1
KBaHTOBOM MexaHMKH. |['mumoresa ne bpoitnsa. BonHoBas ¢yHkuus
MareMaTuueckuit ne bpois. Oneparopsl 1 UX CBOWCTBA B
arnmnapaT KBaHTOBOM KBAaHTOBOI MEXAHHKE.
MEXaHUKH HUtoro 4
2 OCHOBHBIE MOCTYJIAThl | DU3MUECKHUI CMBICT BOJTHOBOU (DYHKITHH. 4 ITK-1
KBaHTOBOU MeXxaHMKH; |IlocTynaTel KBAHTOBOM MEXaHUKH.
CTallMOHAPHOE Vpasnenue llpeaunrepa. CranponapHoe
ypaBHEHUE ypaBuenue lllpenunrepa. CooTHOLIEHHE
[Ipenunrepa; HEOIPEIETICHHOCTE.
BPEMEHHOE YpaBHEHUE
[Ipenunrepa Hroro 4
3 TynnensHbil 3 dext; |[IpocTeiinne 3aqaun KBaHTOBOM 4 IIK-1
rapMOHUYECKUI MexaHuKH. YacTuna B IpsiMOyroJIbHOM
OCLIMJUISITOP MOTEHIMAJILHOH siMe ¢ OECKOHEUHBIMU
cTeHKaMu. [IpoxokeHne yacTuisl yepes
6apnep. TynHenbHbIHM 3¢ ¢dext. KBaHTOBBIN
rapMOHHMYECKHUI OCLMIUISATOP
Uroro 4
4 AToM BOZIOpOJIA; CIIMH | DJEKTPOH B aTOME BOAopoaa. KBaHTOBbIE 6 I1K-1
yucia. CoOCTBEHHBI MOMEHT AJICKTPOHA.
MarautHbli cOOCTBEHHBIN MOMEHT.
MHorosnexkTpoHHbii arom. Tabnuna
Menneneena.
Uroro 6
Hroro 3a cemectp 18
Hroro 18
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPDbI)
4
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HanmeHoBaHMe MpakTHYECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

Tabmuma 5.3. — HaumeHoBaHue MpaKTUYECKUX 3aHATHH (CEMUHAPOB)

Hazpanus pa3nenos (Tem) HaunmenoBanue npaktudyeckux | Tpynoemkocts, | Popmupyemblie
JTUCIUTITUHBI 3aHATUN (CEMUHAPOB) q KOMITETCHIIH
4 cemecTp
1 Bo3nukHoBeHue kBaHTOBOM |@opmyna [lnanka. [loctynarsl 4 ITK-1
MexaHuku. Maremarnueckuii | bopa.
anmapar KBaHTOBOM MEXaHUKHU HUtoro 4
2 OCHOBHBIE MOCTYJIAThI CooTHouieHue 4 ITK-1
KBAaHTOBOM MEXaHHUKH, HeornpeaeneHnocre. Yactuia B
CTaIlMIOHAPHOE YpaBHEHUE MPSIMOYTOJILHOM SIME.
[Ipenunrepa; BpeMeHHOE
ypaBHenue lllpenunrepa Hroro 4
3 TynHenbHbIN 3P PexT; YacTuna v NOTeHIHUAIbHBIN 4 ITK-1
rapMOHHUYECKHH ocIusTop | 6apbep. 'apmoHndeckuit
OCLIILIISATOP
Hroro 4
4 AToM BOJIOpO/IA; CIIUH Atom Bogopoaa. OpOuTabHBIN 6 [IK-1
MOMEHT. MarHuTHbIA MOMEHT.
Cnun.
Htoro 6
Uroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabmuie 5.4.
Tab6mmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padboT
HasBanus paznenos (Tem) HaumenoBanue T dopMupyemsbie
JTUCITUTUTUHBI 71a00paTOPHBIX paboT PYAOCMEKOCTD, | KOMITETCHITH
4 cemecTp
1 Bo3HMKHOBEHHME KBAaHTOBOI DotordpexT. OnbITH 8 IK-1
MexaHuKH. MaremaTuieckuit Cronerosa.
anmnapar KBaHTOBOM MEXaHUKH WUtoro 8
4 ATtom BoOpoOJIa; CIIUH Ornpenenenne MUPUHBI 8 IIK-1
3aIPELIEHHON 30HbI
JUAJIEKTPUKA.
Hroro 8
Uroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / KypcoBasi padoTa

He npenycMoTpeHo y4eOHBIM IIaHOM

5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.

Tabmmma 5.6. — Buasl caMmocTosTeIbHON pabOoThl, TPYJA0EMKOCTh U (hOPMHUPYEMBIE KOMIETEHITUN

HaszBanus pasnenos
(Tem) TUCUIUIUTAHBI

Buaer camocTosiTeENIbHON

TpynoeMKocCTb,
paboTsl q

dopmupyembie
KOMIIETEHIINU

DopMbI
KOHTPOJIA

4 cemecTp
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1 Bo3HukHOBEHME IToaroroBka K 3aueTy 6 ITK-1 3auér
KBaHTOBOW MEXaHUKH. |[JoAroToBKa K 4 [IK-1 TecTupopanue
MaremaTuueckuit TECTUPOBAHUIO
arnapar KBaHTOBOU [ToaroroBka K 6 TTK-1 JlaGoparopHast
MEXaHHKH n1abopaTopHoii pabore, pabora
HAIMCaHKue OTYeTa
Uroro 16
2 OCHOBHEIE [ToaroroBka k 3auery 6 [1K-1 3auéT
MOCTYJ1aThl KBAHTOBOM
MEXAHHKH, IToaroroska 4 ITK-1 TectupoBanue
CTalMoHapHOC TECTUPOBAHUIO
ypaBHEHUE
[Ipenunrepa;
BPEMEHHOE YpaBHEHHE Hroro 10
[Ipenunrepa
3 TyHHENnbHBIN Ilogroroska k 3auery 6 ITK-1 3auér
s¢dexr; IToaroroBka x 6 IIK-1 TectupoBanue
rapMOHUYCCKUH TECTUPOBAHUIO
OCHUJIIIATOP Wtoro 12
4 Atom BozopoJa; [ToaroroBka k 3auery 6 IIK-1 3auér
CIIMH IToaroroBka x 6 IIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 6 IK-1 JlaGopaTopHas
nabopaTopHO# pabdoTe, paborta
HanMcaHue OTYeTa
Hroro 18
Uroro 3a cemectp 56
Hroro 56

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTAaBICHO B Ta0HIIE 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB

3aHATUN
dopmupyemble Bunpl yueOHOM fesTeIbHOCTH
@DopMbI KOHTPOJIS
KOMIIETEHIIUH Jlek. 3aH.|IIpak. 3aH. [JIa6. pa0.|Cam. paO.
ITK-1 + + + + 3auér, JlabopaTtopHas padora,
TectupoBanue

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBAEMOCTH Oﬁy‘{alOIlll/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banapHbIE OLIEHKH
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. . | MakcumanbHBbIi Oasmt
MaxkcuManbHbIN MaxkcuManbHbIN
3a IEPUOA MEXKITY Bcero 3a
@DOopMBI KOHTPOJIS 6amr Ha 1-y10 KT ¢ 0at 3a meprox
2KT u Ha KoHeI CEMECTD
HayaJjia ceMecTpa mexay 1KT u 2KT
cemecTpa
4 cemecTp
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3auét 10 10 10 30
JlabopaTtopHnas pabota 10 10 20 40
TectupoBanue 10 10 10 30
Hroro makcumym 3a 30 30 40 100
nepuo.

Hapacratomum ntorom 30 60 100 100

6.2. [lepecuer 0a/1J10B B OILIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBICH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha faty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBbI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMIMOHHYI0O U MEXKIYHAPOIHYI0 OLEHKY

[lepecuer cymMmmBbl 0auIOB B TPAJIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKTYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OneHka YUHUTBIBAET YCIEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (0TMYHO) (3a4TEHO) 90 — 100 A (0TIMYHO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopormio)
75— 84 C (xoporo)
70 - 74 D (ynoBrieTrBopUTENBHO)
3 (yAOBIETBOPUTENHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE o0ecnevyeHHue TUCIUILINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. BBeneHnue B kBaHTOBYIO MexaHUKY [Tekcr] : yueOHoe mocobue / A. JI. Marasunuukos, B. A.
MyxaueB ; MuHucTepcTBO 00pa3zoBanus U Hayku Poccuiickoit deneparuu, ToMCKuil TOCY1apCTBEHHBIN
YHUBEPCUTET CHUCTEM yHpaBieHUS U paanod’nekTpoHuku (Tomck), dakynbTeT NMCTAaHIIMOHHOIO
o0yuenus. - Tomck : Db Konrent, 2012. - 112 c. (Hanmune B 6udbauoreke TYCVYP - 49 7k3.).

2. MyxauéB B. A. Atomnas ¢usuka: yued. mocodbue / B. A. Myxaués. — Tomck: TMIL] 0, 2007. —
116 c. (mHamuuue B 6ubmmotexke TYCVYP - 39 5k3.).

3. OcHoBbl kBaHTOBOM Mexanuku biaoxunnes [. Y. U3garenbcTtBo M3natensctBo "Jlans" ISBN
978-5-8114-0554-1 T'ox 2022 NUznanue 7-e u3a., crep. Ctpanun 672 [DnekTpoHHBIN pecypc|: — Pexum
noctyma: https://e.lanbook.com/book/210197?category=928.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. OcHoBBI TeOpeTHUYeCcKOi pus3mky : yueObHuk it By3oB: B 2 1. / U. B. Casenses. - CII0. : Jlans,
2005 - T. 2 : KBanroBas mexanuka. - CII0. : Jlanb, 2005. — 430 c. (Hanuuue B 6ubanoreke TYCVYP - 20
9K3.).

2. Jlanpay JI. 1. Teopetudeckast pusuka : yuebHoe mocodbue s By30B: B 10 T. — M. : ®uzmariur,
2004. — T. 3 : KanroBas mexanuka. Hepenstusucrckas teopus / JI. JI. Jlannay, E. M. JIudmwun ; pen. :
JI. I1. IlutaeBckuii. — 5-e u3n., crepeotun. — M. : @uszmartaut, 2004. — 800 c. (Hanuuue B OMOIMOTEKE
TYCVYP - 41 3k3.).
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3. ®eitnman P. ®elfHMaHOBCKHE JEKIMH 1O (PU3UKE : TIOJHBIN Kypc oOmiel ¢husuku: Ilep. ¢ anr. /
P. ®eitnman, P. Jlediton, M. Canac. — 3-e usa., ucnp. — M. : YPCC, 2004. — Brin. 8, 9 : KBanToBas
MexaHuka. 523 c. (Hanmmuue B oubmmoreke TYCVYP - 20 5k3.).

4. Beenenue B kBaHTOBYI0 ¢u3uky IlapmakoB A. H. U3natensctBo M3narensctBo "Jlanp" ISBN
978-5-8114-0982-2 T'og 2022 Crtpanun 352 [DnexTpoHHBIM pecypc]: — Pexum mocrtyna:
https://e.lanbook.com/book/2103357category=928.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. MarasuanukoB A. JI. BBeneHnue B KBaHTOBYIO MeXaHUKY: yueb. mocobme / A. JI.
MarasunnukoB, B. A. Myxaués. — Tomck: Dap Konrent, 2012. — 112 ¢. MeToauueckue yka3aHHs K
MPAKTUYECKUM 3aHSITHUSIM U CaMOCTOSITeNIbHOM padoTe Ha cTp. 21, 32, 53, 59, 85, 92, 93. (Hanuvue B
oubnuorexke TYCVYP - 49 5k3.).

2. MaraszuaaukoB A. JI. BBeneHue B KBaHTOBYIO MEXaHHKYy: y4deO. mocobue / A. JI.
MaraszunnukoB, B. A. Myxaués. — Tomck: Dap Konrent, 2012. — 112 ¢. MeToauueckue yka3aHHs K
MPAKTUYECKUM 3aHSITHUSIM U CaMOCTOSITeNIbHOU padoTe Ha cTp. 21, 32, 53, 59, 85, 92, 93. (Hanu4ue B
oubnuorexke TYCVYP - 49 5k3.).

3. Buemnuuit porordpdexr. M3yuenue 3akona CroneroBa u mpoBepka GopMmynbl DWHIITEHHA:
Mertoauyeckue ykazaHus K JabopatopHoii padore / B. A. Bypaosunusa - 2018. 12 ¢. [DneKTpOHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/7638.

4. OmpenereHre NIMPUHBI 3aNIPEIICHHON 30HBI TIOTYIPOBOJHUKA IO TEMIIEPATYPHOUN 3aBUCUMOCTH
oOpaTHOTrO TOKa Muoaa: PykoBocTBo k 1abopaTopHoit padote / B. A. Myxaues, M. B. ®enopos - 2009.
11 c. [DnexTpoHHbIi pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/855.

7.3.2. Y4yeOHO-MeTOAUIECKHE IOCOOUS NJIsl JINII
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUECKHEe MaTepUalbl sl CAMOCTOSTEILHON U ay JUTOPHOI paboThl 00yYaromuXCst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALINH.

Jst i ¢ HapylIeHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe Tpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn NUCUUIIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHMIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlns mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOM aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymbl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHON yueOHOM
Mebenbio. MiMeroTes MynbTUMeInitHOe 000pyI0OBaHUE U yueOHO-HATIIAAHbIE TTOCOOUS, 00eCIIeUnBaOIIe
TEMATUYECKHE NIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs AJIsl IPOBEACHUS 3aHATHN NMPAaKTUYECKOro THIIA,
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ydyeOHasi ayAuToOpus IJs MPOBEACHUS 3aHATHHI J1abopaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUSA (BBIMOJIHEHUS KYpPCOBBIX padOT), MOMEILIEHUE JJs MPOBEACHUS TPYMNIOBBIX U
WHIUBUYaNbHBIX KOHCybTanmii; 634034, Tomckas ob6nacte, T. Tomck, Bepmunauna ynuna, a. 74, 110
ayn.

Onucanue uMeroerocs 000pya0BaHuUs:

- JJaboparopusie cTeH b1 (6 1IT.);

- U3mepuTenbHbIC TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckas ckambst OCK-4;

- [lomemenue st XxpaHeHus y4eOHOTo 000pyI0BaHMS;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpHbBIX padoT

VYyebnas naboparopusi: yueOHas ayIUTOpHUS IS MPOBEACHUS 3aHATUH J1a00OpaTOpPHOTO THUIIA;
634034, Tomckast obnacts, r. Tomck, Bepmununa ynuina, 1. 74, 111 ayga.

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- YueOnsiii cteny "OnTuka" - 2 mrT.;

- 'eneparop AKUII-3409/3 - 2 mwit.;

- Ucrounuk nuranus "Mapc";

- I'eneparop 1'5-54;

- 'eneparop ¢pynkunonansusiiit AKTAKOM AHP-3121;

- Mynstumetp: DT 0205A, S-Line DT-830B;

- Ocmnorpad: Tektronix TBS2000, Rigol;

- MynsTumetp Mastech MY 68;

- JlaGopatopusble cTeH bl "DnekTpoontuueckuit a3pdext” - 2 mr., "Pa3oBblil mopTper" - 2 mT.;

- JlaGopatopuslii ctenn "[lomynpoBogHUKOBBIE (POTONMPUEMHUKH";

- JlaGopatopuslii ctenn "[lomynpoBoAHUKOBEIN azep";

- KommuiekT ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ151 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MmeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneyuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBocHue AUCHUINIMHLBL JIMaMU C OrpaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbSA U MHBAJIUJAaMU
OCYHICCTBIIACTCA C UCITOJIB30BAHUCM CPCACTB 06y‘-I€HI/IH 06H.[CFO H CIICIHUAJIbHOI'O Ha3HA4YCHMUA.
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[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MTPEINOJaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOM IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIOIIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHgATHAX ¢ OOYy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJB3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aALMH U3YUeHUsl
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Hasparus paszenos (Tem) PopmupyemEIe ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCUHUTLITUHBI KOMIIETEHIINU
1 Bo3nukHoBenue kBantoBoit  |I1K-1 3auét [Tepeuens BOIpOCOB AJ1st
MEXaHUKHA. MaTeMaTu4ecKui 3a4era
armapaT KBAHTOBOH MEXaHUKH Jlaboparopnas Tembl 1a0opaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
2 OCHOBHBIE MOCTYJIAThI IIK-1 3auér Ilepeuenb BOITPOCOB IJIst
KBaHTOBOUW MEXAaHUKHU; 3a4era
CTallMOHAPHOE YPABHEHUE "
IIpeaMETrepa; BPeMEHHOE TectupoBanue [IpumepHsIit NepeeHp
ypaererue pemurrepa TECTOBBIX 3aJaHUI
3 TynHenbHbIN 3P PeKT; IK-1 3auér IIepeyens BOonpocoB it
rapMOHUYECKHUH OCLMILIATOP 3aueTa
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
4 AToM BOJIOpOJIA; CIIMH TIK-1 3auéT Ilepeuenb BOIIPOCOB IJ1st
3a4era
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

[lkana oneHkH cHOPMUPOBAHHOCTU OTIEIbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB O0y4YEeHHUS IO
TUCIUIUIMHE TpUBeaeHa B Tabmuie 9.2.

Tabnuua 9.2 — lllkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYECHHS IO
JTUCLUTUIAHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. DnekTpoH B aToM€ BOAOPOAA HAXOJIHUTCA P-COCTOAHUU. MaKCUMaJbHO BO3MOKHOE 3HAUCHUE
MTOJTHOTO MOMEHTA UMITYJIbCa DJIEKTPOHA PaBHO
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2. T'unoresa ne bpoiins BeipakaeTcss COOTHOLIEHUSIMU
3
2h

9

A=

3. B xBaHTOBOI MexaHMKe (U3UYECKas BEIUYMHA XapaKTEPU3YETCs HE YHUCIOBBIM 3HAUCHHEM, a
oneparopom. OnepaTop — 3T0:
(VHKIHA, KOTOpas ocyYIIecTBISeT CEM3h

ONHHX YHCEN C APYTHMH THCIAMH,;
NpABHIO, CIOMONIBI0 KOTOPOTO K&k IOk
(QVEKOHE H3 HEKOTOPOIo MHOKECTBA
GVEKIHI conocTaRTgeTCA QVHKIIHS H3
TOT'O K€ HITH HeKOTOpOro IPYIoTo
MHOecTBa (DYVHKIHIT;

UHCIOBOE 3HAUeHHe (hH3MYecKod
BEIIYHHBI, KOTOPOH CIABHICH B
COOTBETCTEHE JAHHBI ONEpaTop.

4. . Cranmonapsoe ypaBHenue [lIpeaunrepa muist BOIOpo10m0100HOTO aTOMa UMEET BH/T
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paBHa
23
?‘i‘:
F
2n+1
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6. Kakoe W3 NpuUBEIEHHBIX HHUXE YypPaBHEHHW TIPEACTABIAECT BPEMEHHOE YypaBHEHHE
[Ipenunrepa?
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d- 2m
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dax K

V¥ +_(E-U)¥ =0;

Ey=0

7. Oneparop Ha3bIBaeTCA CaMOCONPSDKEHHBIM (3)PMUTOBBIM), €CIH JUISL JIOOBIX IBYX (PYHKIUN
unv

A (qu+ayv)= ﬂlju+ alﬁ;
I v AudV = Inﬁ VdF:
J‘M_:mf,ndﬁ” =0 (m=n);
J‘:f‘v.dl’ = I:.‘r?? =5
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8. CobcrBeHEBIe QVHKIHH: i (x)= \Esin;
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10. MakcuManabHOE YHUCIIO IEKTPOHOB B COCTOSIHUU € N=4 paBHO
8
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11. CyI_I_IeCTBOBaHI/IC Y aTOMOB OUCKPCTHBIX SHCPTCTUUCCKUX ypOBHeﬁ OBLIO SKCIICPUMCHTAJILHO
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YCTaHOBJICHO B OTBITaX:
[lIrepna u ['epnaxa; ®panka u ['epma; Pesepdopaa; Jlenapaa u Tomcona.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

KopnyckyisipHO-BOJIHOBOM Ayanu3M CBETa

I'unoresa ne bponins

Bonnosas ¢ynkuus ne bpoiins

Omneparopsl ¥ UX CBOWCTBA B KBAHTOBOIM MEXaHUKE

®du3nyecKuii CMbICT BOJTHOBOW (DYyHKIIMU

ITocTyaTel KBAaHTOBOM MEXaHUKH

VYpasuenue llpeaunrepa. CraunonapHoe ypasuenue Lllpenunrepa
CooTHOLIEHNE HEOIPEACICHHOCTEN

PN R D=

9.1.3. TembI J1a00paTOPHBIX PadoT

. ®oroaddext. OnbiTel CTONETOBA.
. Onpenenenre MUPUHBI 3alTPEIICHHON 30HbI TUAJIEKTPUKA.

N —

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHas paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CHUCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMU, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS OMOJHHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTePHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu oOy4aromuxcs
MaTepHaoB pe3yJIbTaTOB 00YUYEHUS
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C HapyLeHUsIMH cIyXa

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

Penienne nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa60TBI, IIMCBMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
00yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajgamMm IJid JJUll ¢ OrpaHU4YC¢HHBIMHU

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U WHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa MpeA0CTaBIICHUS 3aJaHUI OIIECHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

Jlutam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M1 MHBAJIKAaM yBEJIUUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. Jlyisi Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3aJIaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeAOCTaBleHne HHPopManuu B hopmax,
a/IaTITHUPOBAHHBIX K OTPAaHUYEHISIM UX 3JI0POBbBSI U BOCIIPHATHSI HHPOPMAITUH:

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIHUIO0B
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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