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HpaKTuquKne 3aHATHA

5 cemectp - 32 yaca;

JladopaTopHbie padoThI

6 cemecTp - 14 yacos;

Koncynbranumn

5 cemecTp - 2 yaca;
6 cemecTp - 2 yaca;
Bcero - 4 yaca

CamocTrosiTesibHasi padoTa

5 cemectp - 77,5 yaca;
6 cemecTp - 99,5 yaca;
Bcero - 177,0 yaca

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
KosnokBuym
KonTposabHnas padora
Pemenue 3agau

HpomemyTquaﬂ aTTrecrauud:

IK3aMeH
IK3aMeH

5 cemectp - 0,5 uaca;
6 cemectp - 0,5 yaca;
Bcero - 1,0 yac
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Henps ocBoeHMS JUCHUILIMHBI. HM3y4YEHHE KBAaHTOBOMEXAHMYECKOIO OIMCAHUS IPOLIECCOB
B3aUMOJICUCTBUSL YCKOPEHHBIX JJIEKTPOHOB M MOHOB C aTOMaMH, HU3Y4€HHE METOJOB OIMCaHUs
KOH/ICHCUPOBAHHBIX CHCTEM, B TOM 4YHC]IE KBAHTOBOM xkuiakoctu (remus-lI), a Ttakxke MeronoB
($U3UUeCKOil KHHETUKH JUTsl OIIMCAHUS TPOLIECCOB TEIIO- M MAaCCOMEPEHOCa B HICAILHOM Ta3e

3aga4u AUCHHUIINHBI

- IpUOOpETEeHNE HABBIKOB BBIUUCIICHUS MU (EepEeHIHNATBHBIX CEUEHUH YIPYroro paccessHus
3JICKTPOHOB ¥ HOHOB B TBEPABIX TEJIAX;

- IpUOOpeTEeHNE HABBIKOB BBIUYUCIICHUS TU(PEpeHINATbHBIX CEUeHUI HeYTIPYTOro pacCcestHus
3JICKTPOHOB Y HOHOB B TBEPBIX TENIAX, YYUTHIBAIOIIUX IIPOLIECCHI KAK JIOKAJIBHBIX, TAK U HEJIOKAJIbHBIX
IIPOLIECCOB IIOTEPh YHEPTUU;

- IpUOOpETEHNE HaBBIKOB MOJIEKYJIIPHO-KMHETUYECKOTO METO/1a OIIMCAHUS IPOLIECCOB MEpeHoca
B ra3ax (B TOM 4MCJI€ U B YCJIIOBUSAX CHJIBHOM TEPMOJMHAMUYECKON HEPAaBHOBECHOCTH ), U3yUEHHE
METO/IOB OIMCAaHUs KOHIEHCUPOBAHHOIO COCTOSHMS BELICCTBA;

- IpUOOpETEeHNE HABBIKOB MPUHATUSA 1 000CHOBaHUS KOHKPETHBIX METOJMUECKUX PELICHUN TIPU
BBIIIOJIHEHUH PACYETOB PA3JIMYHBIX IIPOLECCOB B KOHAECHCUPOBAHHBIX TEIaX U ra3ax.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Kox u HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIETEeHL MU MHAUKATOPA JOCTUKEHUSI
KOMIICTCHIIUU
ITK-3 I'oTOB K pacueTHO- W 1-41k-3 'otoB 3HATh.
AKCIIEPUMEHTATIBLHOMY AHAIU3UPOBATH MPOLIECCHI - OCHOBHBIC MCTOJBI ONTHCAHHA
aHaJIU3y 0COOCHHOCTEH B3aUMOJIEUCTBUA YaCTHUILl HA KOHJACHCUPOBAHHBIX CUCTCM;
IIPOLIECCOB B MIOBEPXHOCTU MaTepUaIoB U B | ~ Croco0bl pacieTa CeYeHHUIH yIpyroro u
HaHOPa3MEPHBIX CUCTEMax | KOHJACHCHUPOBAHHOU (haze HEYIIPYTOro pacCesaHus 3JICKTPOHOB U

MOHOB B TBEPJBIX TENAX;

- YCJIOBUS IPU KOTOPBIX HEOOXOIMMO
KBaHTOBOMEXAHUYECKOE OITMCAHUE
IIPOLIECCOB B3aUMOJEHCTBHS YCKOPEHHBIX
YaCTHUL C TBEPJABIMU TEIAMH;

- CITIOCOOBI pacueTa MpoIEecCOB IEpeHoca B
YCIIOBUSIX CYIIECTBEHHON
HEPaBHOBECHOCTH.

YMETB:
- BBIMOJIHATH PAacyeThl TEIMI0(PU3NUECKUX

CBOWCTB KOHJCHCUPOBAHHBIX TET;

- BBINIOJHSAThH PacyeThl
TEIJIOMAaccoIepeHoca B ra3ax MnpH Jiro0oi
CTEIIEHU TEPMOAUHAMUYECKON
HEPaBHOBECHOCTH;

- BBITIOJIHATH PACUYETHI JITUHBI POOETOB
AJIEKTPOHOB M HOHOB B TBEP/IbIX TeJaX,
BBITIOJIHSATH PACUEThI TPAHCIIOPTHBIX
MPpoOETroB JIEKTPOHOB U HOHOB B TBEPJIBIX
TeJax.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JluciunianHa OTHOCHTCS K OCHOBHOM TNpO(eCCHOHAIBHONH —00pa3oBaTeNbHON —Iporpamme
Hanorexnonorun u HanoMmaTtepuaisl B sHepretuke (ganee — OIIOIT), nanpasnenust moarorosku 14.03.01
SInepHast SHEpPreTHKa U TeII0(U3NKa, YpOBEHb 00pa30BaHMs: BhICIIee 0Opa3oBaHue - OaKkataBpHar.

TpeGOBaHI/IH K BXOIHBIM 3HAHUAM U YMCHUAM:
- 3HaTh TepMoIHAMHKA

- 3HaTh Ouznka (00mas)

- 3HaTh MaremaTnka

- 3HaTh Teopus TeriomaccooOMeHa

- 3HaTh MexaHuKa ABYX(pa3HbIX CHCTEM

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 8 3a4eTHBIX euHMII, 288 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBBI KBaHTOBOM 34 5 10 - 10 - - - - - 14 - Camocmosamenvnoe usyuenue
MEXaHUKU meopemuueckozo mamepuana: Visyaenue
1.1 OCHOBHBIE TTOCTYJIATHI 10 3 - 3 - - - - - 4 - JTOTIOJTHUTEIBHOTO MaTepraia 1o pa3aeiy
KBaHTOBOW MEXaHUKH "OCHOBBI KBAHTOBOM MeXaHUKH"
1.2 | Oneparopbl KOOPAMHAT, 10 3 - 3 - - - - - 4 - H3yuenue mamepuanos aumepamypHsix
HUMITYJIbCOB, MOMEHTOB UCIOYHUKOB:
UMITyJIbCa [1], 7-19
1.3 CooTHOIIIeHUS 7 2 - 2 - - - - - 3 - [2], 3-16
HEOIpeIeICHHOCTEN [6], 13-41
1.4 | Tlpocreiie npuMepbI 7 2 - 2 - - - - - 3 -
[IPUMEHEHHS
KBaHTOBOU MEXaHHUKU
2 Knaccnueckas u 44 12 - 12 - - - - - 20 - CamocmosamensbHnoe usyuenue
KBaHTOBOMEXaHUYECKAsI meopemuyeckozo mamepuana: Vizyuenne
TEOPHHU PACCESIHUS JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieiny
2.1 Knaccuueckas Teopust 22 6 - 6 - - - - - 10 - "Knaccnueckast 1 KBAHTOBOMEXaHUUYECKas
paccesiHust TEOpHUH paccesHus"
2.2 Teopust TomcoHa 22 6 - 6 - - - - - 10 - Hsyuenue mamepuanos 1umepamypHotx
UCHOYHUKOB:
[1], 302-315
[2], 22-36
3 KBaHTOBOMEXaHHUECKU 30 10 - 10 - - - - - 10 - Camocmosmenvroe usyuenue
€ METO/IbI OTIUCAHUSI meopemuyieckoz0 mamepuana: Vzyuenue
ATOMOB BO BHEIITHUX JIOTIOJTHUTEIBHOTO MaTepHaa o pasjierny
MOJISAX "KBaHTOBOMEXaHUUYECKHE METOIbI OTIUCAHUS
3.1 Bapuanumonssli 30 10 - 10 - - - - - 10 - aTOMOB BO BHEIIHHUX HOJISIX"

TIPUHIUIT KBaHTOBOI
MCXaHUKHU U

H3yuenue mamepuanos numepamypHslx
UCHOUYHUKO6:

5




BapI/IaIII/IOHHHﬁ METO

[1], 267-270

Putna
OKk3aMeH 36.0 - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 32 0.5 44 335
HToro 3a cemecTp 144.0 32 32 0.5 77.5
4 MonexymnspHas puznka 22 6 - - 14 - CamocmoamensHnoe usyuenue
Y KHHETHYECKasl TCOPHS Hmeopemuueckozo mamepuana: Vzyuenue
ra3oB JOIIOJTHATEIEHOTO MaTepHalia 1o paseiy
4.1 OCHOBHBIE TIOHATHS U 22 6 - - 14 - "MonekysapHas (pU3NKa 1 KWHETHIeCKast
OnpeaeseHus Teopus razos"
H3yuenue mamepuanog 1umepamypnolx
UCIOYHUKOB:
[3], 7-19
5 Kunernueckoe 22 6 - - 14 - Camocmosamenvnoe usyuenue
ypaBHeHue bosipimana meopemuueckozo mamepuana: Visyaenue
W METOJBI €r0 PEelIeHHsI JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
5.1 Kunernueckoe 22 6 - - 14 - "Kunernyeckoe ypaBuenue bonbimana u
ypaBHeHHe bonbimana METOIbI ero permeHus"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOB:
[4], 3-20
6 Pacuersr mpomeccon 28 6 - - 18 - CamocmosamensbHoe usyuenue
TEIIo- U meopemuueckozo mamepuana: V1zyuenue
MaccorepeHoca B JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
pa3peKEHHBIX Ta3ax "PacueTsl IpOIECCOB TEIUIO- U MacCcoIepeHoca
6.1 Pewenne 28 6 - - 18 - B pa3peXeHHbIX razax"
JIMHEapH30BaHHOM H3yuenue mamepuanog 1umepamypHsix
OJHOMEpPHOM UCHIOUHUKOG:
CTaIMOHAPHOM 31241 [5], 21-39
0 MepEeKOHICH AN
7 [MpuHumne! Gusuku 36 10 - - 20 - Camocmosamenvnoe usyuenue
KOHJICHCHPOBAHHBIX meopemuueckozo mamepuana: VIsydaenue
Tel JIOTIOJTHUTEIBHOTO MaTepHaa o pas3zierny
7.1 ITapameTpsr 12 3 - - 7 - "ITpuHIMIBl GU3UKK KOHJICHCUPOBAHHBIX T
KOHJICHCHPOBAHHOTO H3yuenue mamepuanog 1umepamyprbix
Tena UCIOYHUKOB:
7.2 Kpucramimyaeckas 12 3 - - 7 - [3], 32-62
pelieTka [5], 4-57, 77-115




7.3 OJNEeKTPOHEI B 12 4 2 - - - - - - 6 -
KOHACHCUPOBAHHOM
TCIIC
DK3aMeH 36.0 - - - - 2 - - 05 - 335
Bcero 3a cemecTp 144.0 28 14 - - 2 - - 0.5 66 335
Hroro 3a cemecTp 144.0 28 14 - 2 - 0.5 99.5
HUTOro 288.0 - 60 14 32 4 - 1.0 177.0

IIpumeuanue: Jlex — nexnuu; JIab — mabopatopusie padotsl; [1p — npaktuueckue 3anarusi; KIIP — ayautopHbie KOHCYIbTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTaIlMK IO pa3ienaM
muctumuael, CP — camocrositenbHas pabota crynenta; MKP — unast konraktHas padota; TK — Texymuit konTpois; [TA — npoMexyrounas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHoebl kK6aHMOBOU MEXAHUKU

1.1. OcHOBHBIE OCTYJIATHl KBAHTOBOW MEXaHUKH

DKcrepuMEeHTaIbHbIE OCHOBBI KBAaHTOBOM MeXaHMKH. KBaHTOBBIE COCTOSIHUS W BOJIHOBBIE
(yHKLMU; OCHOBHBIE CBOMCTBa BOJIHOBBIX (QyHKUMH. Oneparopsl (U3NYECKUX BEIMYUH
(HabmojaeMbIX); CpelHUE 3HAYeHHUs M Jucrepcuu HaOmronaembiX. ILIOTHOCTH BepOATHOCTH
pacipesielieHUs] 4acTHUIl B IPOCTPaHCTBE. BEKTOp MOTOKAa IUIOTHOCTH BEPOSTHOCTU. DPMHUTOBBI
OTIepaTophl, UX COOCTBEHHBIC (PYHKIMM M COOCTBEHHbIE 3HaueHHs. Bripokaenue. Pasnoxenue mo
COOCTBEHHBIM (DYHKIMSIM 3pMUTOBA oreparopa. KoMMyTalioHHbIE COOTHOLIEHHUS.

1.2. Onepatopsl KOOpAUHAT, UMITYJIbCOB, MOMEHTOB UMITYJIbCa
CobctBeHHble (DYHKIMU U COOCTBEHHBIE 3HAUEHUS ONIEPATOPOB UMITYJIbCA, MOMEHTA UMITYJIbCA.
OrniepaTopbl KUHETUYECKOW U MOTEHIMaANIbHOM 3Heprun. Oneparop ['amMmuiabTOoHa (raMUIBTOHHAH).

1.3. CooTHOILIIEHHS HEONTPEACICHHOCTEN

@u3n4ecKuil CMBICI U NPOCTEHIIME OLICHKM Ha MX OCHOBE. [IpHMHIMI NPUYUHHOCTH H
ypaBHenue lllpenunrepa. Craunonapnoe ypasHenue lllpeaunrepa. JIMCKpETHBIN U HENPEPHIBHBIN
CIIEKTPBI.

1.4. IIpocTeiimue npuMepbl IPUMEHEHHSI KBAHTOBOW MEXaHUKHU
OpnHOMEpHBIE 3a7auil: CIEKTP, Ka4eCTBEHHbIE OCOOCHHOCTH BOJIHOBBIX (PyHKIHI. OCHOBHEIE
CIIE/ICTBHSI KOMMYTAIIMOHHBIX COOTHOILCHHH JUII KOMITOHEHT MOMEHTA UMITYJIbCA.

2. Knaccuueckas u K8AHmMOBOMEXAHUYECKAS meopuu pacceiarusd

2.1. Knnaccuueckas Teopus paccessHus

Bunsl ceuenunii. uddepenunanbHoe ympyroe cedeHue paccesHus, cedeHue Pesepdopaa,
KJIacCCMYeCKUH BbIBOA. [loHOE M TpaHCIOPTHOE CEYEHHs pacCEesiHUS, MOJIHBIM M TPaHCHOPTHBIN
npoberu, ¢pusnyeckuil cMmpici. Heynpyroe cedenne paccesiHus, JJOKalIbHbI U HEJIOKAJIbHbIE TOTEPU
HHEPrUU MEXAHU3MBbI OIMCaHUS SIBICHUH.

2.2. Teopus TomcoHna

JuddepenunanbHoe ceueHre HEYnpyroro paccestuus, BbiBoJl. OnrcaHue npolecca HOHU3aLUuU
B Teopun Tomcona. Ilpomecc monmszanuu, cedyeHue umoHuzanmu. CpeaHHE MOTEPU DHEPTUU HaA
eauHule JuinHel, popmyna bere-brnoxa. Cpeanuit Heynpyruii npo6er, TOpMO3HON MYTh.

3. Keanmosomexanuyeckue memoobl ONUCAHUSL AMOMO8 80 BHEUIHUX NOAIX

3.1. BapuaiimoHHbBI{ TPUHIIMT KBAHTOBOW MEXaHUKH M BapUAIIMOHHBIN MeTo1 PuTia

Omnpenenenne 1ncu  GYHKIAA W DHEPTHM  TapMOHUYECKOTO OCIIUIATOpPAa Ha OCHOBE
BapHalMoHHOTo MeTtoaa Putna. Onpenenenue ncu GyHKIUN U SJHEPTHIA aTOMa BOJOPO/Ia Ha OCHOBE
BapHAIlMOHHOTO MeToja Putiia. ATOMBI BO BHENTHEM 3JIEKTpOMAarHUTHOM mode, 3¢ ekt Llrapka,
addekt 3eemana.

4. Monexynsapuas d)us’uka U KuHemu4yecKasd nmeopusd 2ca3oe

4.1. OcHOBHbIE IOHATUS U ONPEEICHUS



ITorenuumansl B3aumonencTBus. DyHKIUA PpACHPENEICHUS MOJEKYJI Tra3a I0 CKOPOCTSM.
MomenTs! QpyHKIuu pacnpeaeneHus. CBsi3b MUKPOCKOIIMYECKOTO U MaKPOCKOIMMYECKOIO YPOBHEH
OIIUCaHUS.

5. Kunemuueckoe ypasnenue bonvymana u Memoobl e20 peueruA

5.1. Kunetnueckoe ypaBHenue boibimana

OCHOBHBIE JIONYIICHHS MPU BBIBOJE. MOMEHTHI MHTErpaia croiakHoBeHuid. H-pynkmus u H-
teopeMma. IlocraHoBka 3amaum Juisi ypaBHeHus bonbpimana. MeToabl pelieHHs KHHETHYECKOIO
ypaBHeHus1 bonpumana.

6. Pacuemul npoyeccos menio- U MacConeperHocd 6 pa3perHCerHHvblx 2azax

6.1. Pemienue nuHeapru30BaHHONW OJJTHOMEPHOM CTAlIMOHAPHOM 3a/1aur O IEPEKOHICHCAIlUU
[Tomy4yenue BeIpaXkeHUs ISl INIOTHOCTU MOTOKA Macchl. Ero acumnroruxu. Pemenne 3agaun o
TEIJIOTIEPEHOCE Yepe3 TUIOCKHH CIION pa3pekeHHOTO rasa.

7. IIpunyunst qbu3ul<u KOH@@HCMDOGCIHHle mei

7.1. IlapameTpbl KOHAEHCUPOBAHHOTO TENa
[Tapametrp B3aumoneiictBus. [lapamerp ne bpoiinsa. Konuenuus sneMeHTapHbIX BO30YXKIEHUM.
OHepreTudyecKkuil CIeKTp KOHACHCUPOBAHHOIO TEJIA.

7.2. Kpucrannuueckas perierka

KonnexTuBHble konebanus kpucrauimieckoil pemerku. @oHonsl. KBanroBas cratuctuka bose-
OlHITeHa. AKyCTUYECKHE U ONTUYECKUE (POHOHBI. TernIoeMKOCTh KPUCTAUIMYECKOW PELETKH.
Mogens Jle6as. TermnonpoBoJHOCTh KPUCTAIUIMYECKON PEIIETKU (IUAIEKTPUKH).

7.3. DAEKTPOHBI B KOHJICHCUPOBAHHOM TEJIE

KBanToBas cratuctuka @Pepmu-lupaka. Boeipoxnenusiii ¢epmu ra3. Teopema bnoxa.
Cratuctuka ¥ TepMOJAMHAMMKA 3JEKTPOHOB B KOHJCHCHUPOBAaHHOM Tenie. TernaoeMKoCTh
JIEKTPOHOB. 30HHAs CTPYKTypa KOHIEHCUPOBAHHBIX TEJI.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. Pacuet sHepruu u ncu GyHKIHUU OCHOBHOTO M MEPBBIX BO30YKIEHHBIX COCTOSHUHN
BOJIOPOJIOTIOA00HBIX COCTOSIHUI HAa OCHOBE BapHallMOHHOIO IpUHIMIA PuTia;
2. Pacuert sHepruu u ncu GyHKIMKA OCHOBHOT'O COCTOSTHUSI TApPMOHUYECKOT0 OCLIILIATOpa Ha
OCHOBE BapHallMOHHOTO NpuHIMna Purna;
3. Onpenenenue napaMeTpa SKpaHUPOBAaHUS Ha OCHOBE cpaBHeHUs Gopmyabl Pesepdopaa u
JIAHHBIX 110 CEYCHHAM paccestHus B3AThIX U3 NIST;
4. Pacuet nu¢epeHnalbHBIX CEYeHUI YIPYTOro paccestHus B IEpBOM OOPHOBCKOM
npuoIKeHuu, 3anaquu 2.1 — 2.3 u3 mocobus [5];
5. IlpoxoskaeHne YacTUIl uepe3 MOTeHIuAIbHbIe Oapbepsl, ynpaxHenue 1.7 u3 nocodus [5];
6. N3yuenue cBoiicTB ncu-pyHkuui, ynpaxxnenus 1.4 — 1.6 u3 nocodbus [5].

3.4. Tembl 1a60paTOPHBIX PadoT
1. UccnenoBanue TermioGu3nuecknx XapaKTePUCTUK KaelbHbIX MOHOMCIIEPCHBIX TTOTOKOB;
2. Onpenenenne pa3MepoB Karelb, HCIIAPSFOIIUXCS B TTAPOTa30BYIO CPEIY;
3. Mcnapenue ¢ MOBEpXHOCTH KOHIEHCHPOBAHHOM (ha3bl MU BaKYyMHPOBAHUU MTAPOBOTO



IIPOCTPAHCTBA.

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OOGcyxneHne MaTepuasoB 1o keicam pasnena "OCHOBBI KBAHTOBOW MEXaHHUKH"

2. OOcyxneHue mMatepuasoB 1Mo Keicam pasnena "Kiaccuyeckas M KBaHTOBOMEXaHHYECKas
Teopuu paccesHus"

3. OOcyxaeHue MaTepHalioB IO Keiicam pasfena "KBaHTOBOMEXaHMUYECKHE METOJbI
OMHCaHUsl AaTOMOB BO BHEIIHHUX MOJISIX"

4. OOcyxaeHue MaTepHalIoB 1O Keiicam pasnerna "MoiekyispHas GU3uKa ¥ KHHETHYECKas
Teopus ra3oB"

5. OOcyxneHnue maTepualioB Mo Kekicam pasnena "KuHeTnueckoe ypaBHeHHE bosbiimMaHa u
METO/IbI €ro pemneHus"

6. OOcyxneHue wMaTepuajgoB MO KelicaM pasnena "PacueTel NpOIECCOB TEIUIO- U
MacconepeHoca B pa3peKeHHbIX razax"

7. OOcyxaeHue MatepuanoB Mo keiicam pazzaena "l[lpuHuunbsl QUMK KOHIEHCHPOBAHHBIX
Ten"

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS 10

Howmep paznena quciurinHb

O1eHOYHOE CPEACTBO

Kopbr
JUCLUIIIINHE (B coorBercTBUM € 11.3.1) (TUII ¥ HAUMEHOBAHUE)
WH/INKAaTOpPOB
(B COOTBETCTBUH C pazfenoM 1) 1]12[3]4]5]|6]7

3HaTh:

CIIOCOOBI pacyeTa MPOLECCOB IIEPEHOca B YCIOBHIX W/ T-4rics + Konnoksuym/MonekyssipHas pusuka u

CYIIECTBEHHON HEPABHOBECHOCTH KMHETHYECKasi TeOpusi ra30B

YCIIOBHSL ITPU KOTOPBIX HEOOXOIUMO KonnokBuym/OCHOBBI KBaHTOBOM

KBAHTOBOMEXaHHECKOE ONICAHNE MPOLECCOB VT-4ics + MEXAaHUKHU

B3aUMOJICHCTBHSI YCKOPEHHBIX YaCTHIL C TBEPABIMU

TeJIaMu

CIOCOOBI pacyera CEYeHUH yIpyroro 1 Heynpyroro KontponbHas

paccesiHus 2JIEKTPOHOB M HOHOB B TBEP/BIX TellaxX pabora/KBanToBOMEexaHn4eCKHE IPPEKTHI

UT-4rixc.3 + B TEOPUU PACCESHUS

Komnoksuym/Kitaccuueckast Teopust
paccestHusI

OCHOBHBIE METO/Ibl OITMCAHMS KOHJIEHCUPOBAaHHBIX V-4 + Konnoksuym/®du3nka KOHASHCUPOBAHHbBIX

CHCTEM TEN

YMerb:

BBITIOJIHATH PAacyeThl IJTUHBI TPOOETOB AJIEKTPOHOB U KonTtponbHas pabora/BaprannoHHslii

MOHOB B TBEP/BIX TE€JaX, BHIITOJIHATH PACUETHI V-4 + meton Putna

TPAHCHOPTHBIX IPOOErOB AJIEKTPOHOB U HOHOB B

TBEPJIBIX TeJIax

BBINOJIHATh PAacdeThl TEMJIOMACCONIEPEHOCA B razax Mpu Konnoksuym/Pacuer mponeccos

110001 cTeneHn TepMoIuHaMuueckoit HepaBHoBecHOCTH | MI-4nk-3 + TEIIOMACCONIEPEHOCA B PA3PEKEHHBIX
rasax

BBINOJIHATH PAacueThl TEMI0()U3NIECKUX CBONCTB VT-Arics + Pemenue 3anau/Pacuer MOMEHTOB

KOHACHCUPOBAHHBIX TCJI

HEPaBHOBECHBIX (DYHKIIMHU pacTpeeeHus
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Bapuanmonnsiit meron Putiia (KontponsHas pabora)
2. KBantoBomexanudeckue 3¢ pextol B Teopuu paccessHust (KontpoasHas padbora)

Dopma peanuzanuu: YcrHas popma
1. Kimtaccuueckas Teopus paccessnus (Komnoksuym)
2. OcHoBbl kBaHTOBOM MexaHuku (KosmokBuym)

6 cemecTp

Dopma peanmsanuu: [Iposepka 3ananus
1. Pacuer MOMEHTOB HepaBHOBECHBIX (yHKUMI pacnpeaenenus (Pemenue 3anauq)

Dopma peanuzanuu: YcrHas popma
1. MonekynsapHas ¢pusuka u KuHetudeckas Teopus razoB (Komioksuym)
2. Pacuer mpoiieccoB TerioMacconepenoca B paspexeHHbix razax (Koymoksuym)
3. ®usuka konaeHcupoBaHHbIX Tel (KomiokBuym)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBJISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE

Orzamen (Cemecmp Ne5)
HToroBas oreHKa MO KypCy BBICTaBJISETCS Ha OCHOBE OIEHKH 33 MPOMEKYTOUYHYIO aTTECTAITHIO.
Bo3moxkeHn ciydaid, korja B CHJIy 3HAQUUTEIHHO OTIMYAIOMICIHCS TEKyIIeH OIEHKH MOXKET ObITh
MIPUMEHEH TTOBBIIIAONIMA WM MOHWKAOIIHANA KO (HUITUEHT

Orzamen (Cemecmp Ne6)
HToroBas oreHKa MO KypCy BBICTaBJISCTCS Ha OCHOBE OIICHKH 33 MPOMEXKYTOYHYIO aTTECTAITHIO.
Bo3moxkeH ciydaid, Korja B CHJIy 3HAQUUTEIHHO OTIMYAIOLICIHCS TEKyIIeH OIEHKH MOXKET ObITh
MIPUMEHEH MTOBBIIAOIIMA WM MIOHMKAFOIINN KOPPUITUSHT

B numnioMm BBICTaBIsSE€TCS OLIEHKA 3a 6 CEMCCTP.

Ipumeyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE IPUBECHBI B (DOHIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNUS

1. CaBenbes, 1. B. OcHoBbl Teopernueckoit pusuxu: B 2 1. T.2. KBanroBas mexanuka / 1. B.
CagenbeB . — M. : Hayka, 1977 . -352 c.;

2. Adanacees, B. [1. YueOnoe nocodue no kypcam "®u3nka mia3mbl U yrpaBiseMbli
TEPMOSIACPHBIN CUHTE3", "OKCIIEpUMEHTAIBHBIE TEPMOSICPHBIE YCTAHOBKH'': DJIEMEHTApHBIE
IpOIIecChl U KHHETHKA BEICOKOTEMIIEpaTypHOi HepaBHOBecHOH mia3Mel / B. I1. Adanacees ; Pen.
W. H. Kpynennukoga ; Mock. suepr. ue-T (MON) . — M . - 1988 . — 84 c.;
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3. Kopones, [1. B. MeTozp! onrcanus KOHACHCUPOBAHHBIX CUCTEM : y4eOHOE MOcoOue o Kypey
"®du3rKa KOHICHCUPOBAHHBIX CUCTEeM" 110 HampasieHuo "HanotexHnonoruu", u ciymaresnei
QOIIKIIuC MU (TY) / I1. B. Kopounes, A. I1. Kptoko, Mock. suepr. ua-r (MOU TY) . — M. :
Usnarensckuiit nom MOU, 2010 . — 64 c. - ISBN 978-5-383-00428-9 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=1454;

4. Kprokos, A. I1. DnemeHTsI (pu3NYeCcKOi KHHETUKY : YuyeOHoe mocobue 1o Kypey "OCHOBBI
kpuopusuku" / A. I1. KprokoB, Mock. snepr. ua-t (MOUN) . — M. : U3n-Bo MOU, 1995 .- 69 c. :
890.00 .;

5. Amutpues, A. C. OcHOBBI KpHO(PHU3UKH KOHACHCUPOBAHHBIX CUCTEM : y4eOHOE ITOCOOHE 10
Kypcy "Kpuodusuka", mo nanpasnenuto "Texuuueckas ¢usuka" / A. C. ImutpueB, Mock. sHepr.
uH-T (MOU TY) . — M. : U3a-B80 MDU, 2006 . — 132 c. - ISBN 5-903072-78-X .;

6. Jlannmay JI. 1., JIupmmn E. M.- "KanroBas mexanuka (Hepenstuuctckas reopusi)" T. 3, (5-¢
u3., crep.), U3narensctBo: "OU3MATIIUT", Mockaa, 2001 - (808 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2380.

5.2 JInleH3M0HHOE ¥ CBOOOTHO PACTIPOCTPaHsieMOe MPOrpaMMHOe o0ecreueHne:
1. Office / Poccuiickuii makeT 0o(hUCHBIX IPOrpamm;
2. Windows / OniepanrionHas cucrema cemeicTra Linux.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMALTMOHHO-
CIpaBOYHbIE CHCTEMbI:

. OBC Jlaus - https://e.lanbook.com/

. Hayunasi 3siekTponnas o6udauoreka - https://elibrary.ru/

. baza nannbix Web of Science - http://webofscience.com/

. ba3za mannbix Scopus - http://www.scopus.com

. HanpoHanbHast 3JIeKTpoHHAas 0udanoTeka - https://rusneb.ru/

. DaexkTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

. ITopTa oTkpwITHIX 1aHHBbIX Poccuiickoii ®exepanun - https://data.gov.ru

. ba3a oTKpbITBIX JaHHBIX MUHHMCTEPCTBA TPY/AA U COUMAJIBLHOM 321U Thl PD -
https://rosmintrud.ru/opendata

9. ba3a oTKpPBITHIX JaHHBIX MPO(ecCHOHATBHBIX CTAHIAPTOB MUHHMCTEPCTBA TPYAA U
counaabHoii 3aumthl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. Ba3a oTKpBITHIX JaHHBIX MHMHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

11. Ba3a oTKpBITBIX JaHHBIX PochmamonnTopunra - http://www.fedsfm.ru/opendata

12. DnexTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -
https://www.polpred.com

13. HauuoHaIbHBIIi mOpTAaJI OHJIAlH 00yueHusi «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
14. O¢puunanbHblii caiiT @eaepaaTbHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJupoOBAHUIO H
mMeTpoJioruu - http://protect.gost.ru/

15. OrkpbITas yHuBepcuterckas nupopmanuonnas cucrema «POCCHUSA» -
https://uisrussia.msu.ru

CONO O~ WN P

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun nomemenust Homep aynutopumn, OcHamenne
HAHMEHOBAaHHE
Y4eOHble ayAUTOpHUH IS M-412, YuebHas CTEIUIaX UL XpaHEHUs KHUT, CTOJ, CTYIL,
MPOBENECHUSA JIEKIIUOHHBIX ayJIuTOpHUs MYJIbTUMEIUNHBINA TPOEKTOP, T0CKA
3aHATHI U TEKYIIEr0 KOHTPOJIS MapKepHas
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K-120, MamuaHbBIM
3an MBI]

cepBep, KOHIUITUOHED

A-404, Yuebnas
aynutopus "A"

napTa, CTOJI IpernoaaBaTes, CTyl, JOCKa
MEJIOBasI, MYJIbTUMEIUUHBIA POEKTOP,
JKpaH

Y4eOHbIe ayAUTOPHH IS
MIPOBE/ICHUS TIPAKTHYECKUX
3aasatuii, KP u KII

M-412, Yuebnas
ayIUTOPUS

CTEJUIaX JJII XpaHEHUsI KHUT, CTOJI, CTYI,
MYJIbTUMEAUNHBINA TPOEKTOP, A0CKa
MapKepHas

K-120, MammHHBIH
3an MBI]

cepBep, KOHIUIIUOHEP

A-404, Yuebnas
aynutopus "A"

napTa, CTOJI IpernoaaBaTes, CTyl, JOCKa
MEJIOBasI, MYJIbTUMEIUUHBIA POEKTOP,
JKpaH

Y4eOHbIe ayAUTOPHH TS

M-818, Yuebnas

mapra co cKambei, CTOJI Iperno/iaBaTeris,

IIPOBE/ICHUS J1AOOPATOPHBIX ayuTopus CTyJ, OCKa MEJIOBast
3aHATHI K-120, MamuHHbIMA cepBep, KOHAULMOHED
3an MBI]
YuebHble ayIUTOPUH IS M-412, Yuebnas CTEJUIaX Ul XPaHEHUs KHUT, CTOJI, CTYII,
IIPOBEICHUS IIPOMEKYTOUYHON ayIUuTOpHUs MYJIbTUMEAUMHBIN IIPOEKTOP, JOCKA

aTTeCTalnu

MapKepHas

K-120, MamuHHEIH
3an MBI]

cepBep, KOHIUIUOHED

A-410, YuebHas
aynuropust "A"

InapTra, CTOJ npenoaaBareiisd, CTyJl, JOCKa
MCJI0Bas

ITomemenus s M-411/1, CTOJ, CTYJI, JOCKa MEJIOBasl,
CaMOCTOSATENLHOI padoThI KoMmbloTepHbIil | MyJIBTUMEIUIHBINA IPOEKTOP, KOMITBIOTEP
KJ1acc IIEPCOHAJIBHBIN
[Tomemenus as M-423/1, CTYJ1, CTOJI TUCbMEHHBIN
KOHCYJIbTUPOBAHHS Aymutopus kad.
HHTH

HOMCHICHI/IH AJId XpaHCHHUA
o0opynoBaHus U y4eOHOTO
WHBEHTAaPS

M-407/1, Knagosast

CTEJUIaX I XPaHEHUS UHBEHTApS,
CTEJUIAaX JJI1 XpaHEHUS KHUT, UHBEHTAph
CIIEHUAJIM3UPOBAHHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

duzuka CIiIcouajJabHast

(Ha3BaHME AUCIMILIMHBI)
5 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1  OcnoBsl kBaHTOBO# MexaHukH (KomiokBuym)

KM-2 Knaccuueckas teopus paccessHust (Koyoksuym)

KM-3 KsanroBomexanuueckue 3(hdextol B Teopuu paccesnus (KontponbHas pabora)

KM-4 Bapuanuonusiii meton Putna (KontponbHaas padora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNnnexc KM- | KM- | KM- | KM-
Howep Paznen qucuumimHb KM: L 2 3 4
pasnena Henens 4 8 10 14
KM:
1 OCHOBBI KBAHTOBOW MEXaHUKH
11 OcHOBHBIE TIOCTYJIaThl KBAHTOBOM MEXAaHUKH +
1.2 Omneparopbl KOOPAWHAT, UMITYJILCOB, MOMEHTOB UMITYJIbCa +
1.3 CooTHo11eHNs HeonpeeNeHHOCTeN +
14 IIpocreiimne npuMepsl IPUMEHEHHS] KBAHTOBOM MEXaHUKH +
2 Krnaccuueckas 1 KBAHTOBOMEXAHUYECKAs TEOPUHU
paccessHus
2.1 Kitaccnueckas Teopust paccesiHus + +
2.2 Teopus Tomcona + +
3 KBaHTOBOMEXaHNYECKUE METO/IBI ONUCAHUSA ATOMOB BO
BHEITHHUX MOJISAX
31 BapuanuoHHbIN PUHLIUIT KBAHTOBOW MEXAHUKU U +

BapHUAaIMOHHBIN MeToJ Putia

Bec KM, %: | 20 20 30 30

6 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJS yCIIeBAeMOCTH 10 JAMCIUILIHHE:
KM-5 MornekynspHas pu3nka u kuaetudeckas reopus razon (Komioksuym)

KM-6 Pacuer npoiieccoB TemioMacconepeHoca B pa3peskeHHbIX razax (Komioksuym)

KM-7 Pacder MOMEHTOB HEpaBHOBECHBIX (QYHKITMU pacnpenencHus (Pemenue 3amayq)

KM-8 ®usuka konaencupoBanHbix Tel (Kommoksuym)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.
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Nunekc KM- | KM- | KM- | KM-
Howmep Paznen aucuumuimabl KM: > 6 ! 8
paszznena Henens 4 8 11 13
KM:
1 MonekynspHasi puzuKa U KHHETUYECKasi TEOPHS ra30B
1.1 OCHOBHBIE TIOHSTHS U ONPEICICHUS +
2 Kunernueckoe ypaBHeHue boiabliMaHa 1 METOMBI €10
penieHus
2.1 Kunernueckoe ypaBHeHue bosabiimMana +
3 PacueTsl nponeccoB TEMIO- U MacCONepeHoca B
pPa3peKEHHBIX ra3ax
31 Pemenne nuHeapn30BaHHON OJJHOMEPHOM CTAIMOHAPHOMN +
' 3a/1a4d O MEPEKOHICHCAIUN
4 [TpuHIMIB GU3NKH KOHICHCHPOBAHHBIX TSI
4.1 [TapameTpbl KOHIEHCUPOBAHHOTO Tella +
4.2 Kpucramnmaeckas permrerka +
4.3 DJIEKTPOHBI B KOHAECHCUPOBAHHOM TEJIE +
Bec KM, %: | 20 40 20 20
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