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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Henpr ocBoeHHs IMCHMIUIMHBI. [leapl0 OCBOEHMS NHUCLUIUIMHBI SBISECTCS H3Y4YEHUE OCHOB
KBAaHTOBOM MEXaHUKM Kak 0a3bl JJIs MOCJIEIYIOIIEr0 OCBOCHHS CTaTUCTUYECKOH (DU3UMKH, TEOpPHH
TEIIOPU3NUECKUX CBOWCTB BELIECTB, (U3UKU IIa3Mbl, (PU3MKM TBEPAOrO Teda U INPUMEHEHUS
NOJYYECHHBIX 3HAHUN B TIPAKTUKE TETIO()U3NIECKUX MCCIIEIOBAHUN. .
3aga4u AUCHHUIINHBI
- OcBoeHUE NMPEACTABIECHUN O IPUUNHAX, HAYYHBIX, TEXHOJOTUYECKUX U MUPOBO33PEHUYECKHUX
HOCJIEICTBUSIX PEBONIIOLMH B (pusrke XX BeKa, MIPUBEIIINX K CO3[JaHNUIO0 KBAHTOBON (PU3HUKHY;
- OBi1asicHHE OCHOBHBIMH UJIEIMHU U TIOJIOKEHUSAMH, JIE)KAIIMMU B OCHOBE KJIaCCUUECKOH U
KBAaHTOBOH (pU3HKY;
- OBnaicHNE HAaBbIKaMU IIPUMEHEHUSI MaTEMAaTUYECKOT0 allapaTa, METOJaMy PELIEHUS 3a1a4
KBAHTOBOM MEXaHUKU U aHAIU3Y UX PE3Yy/IbTATOB;
- OcBoeHUE MPEICTaBICHUI 0 MPUMEHEHUN METOI0B KBAHTOBOW MEXAaHUKH B TEIUIO(PHU3UKE.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHINH HHAUKATOPA JOCTUKCHUS
KOMIICETCHINH
[IK-1 Cnoco6en npoBomuth | M/1-2nk-1 Bnaneer naBpikamu | 3HaThb.
pacueTsl TeIIO(U3HUECKUX | pacyeTa TermIo(pu3ndeckux - OCHOBHbIC IPUHIUIIE! M TEOPCTHYCCKH
XapaKTEPUCTHK MPOIECCOB, | CBOKWCTB pabodmx Te, annapar KIacCH4eCKOH 1 KBaHTOBOM
IIPOTEKAOIIUX B HCIIOJIb3YEMBIX B uzuKm;
KOHKPETHBIX TEXHUYECKUX | SHEPreTUYECKOM - MeTozibl OnMcaHus CTallMOHAPHBIX
YCTpOHCTBAX U anmaparax 060pyI0BAHHUH CBSI3aHHBIX COCT(jSIHI/Iﬁ U COCTOSIHUM
YHEPIeTHYECKOrO paccessHUSI OJHOM MUKpPOYaCTHUIIbI BO
060pyIOBaHHMs BHEIIHEM CHUJIOBOM I10JI€, a TAKXKe
CUCTEMBI ABYX B3aUMOJEUCTBYIOLINX
MHUKpPOYACTHII;

- OCHOBHBIE YKCIIEPUMEHTATbHBIE (DAKTHI,
HEOOBSICHUMBIE C MO3HIUN KJIACCUUYSCKOM
(bU3HMKYN U IPUBEIINE K CO3/IaHUIO
KBaHTOBOU (PU3UKH.

YMETB:
- OLleHUBATh CTENEHD BIMSHUS KBAHTOBBIX

s dexToB Ha TeropuzndecKre CBONCTBA
BEIIECTB U MIPOTEKaHHUE TETIO(PU3NUECKUX
MIPOIIECCOB;

- Bbruucnate sHepreTHuecKue u apyrue
¢buznyecKkue XapakTepUCTUKU
MHUKPOYACTHI] BELIECTBA, UCIIOIB3YS
ypaBHenue [llpenunrepa..

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniauHa OTHOCHUTCA K OCHOBHOM TpodeccHOHaIbHOM 00pa3oBaTeIbHOM MporpaMme
Temnopusuka (manee — OIIOII), wnanpaBnenus mnoaroroBku 14.03.01 SnepHas »sHepreTHka u
Terodu3nka, ypoBeHb 00pa3oBaHUs: BIcIee 0Opa3oBaHue - OakalaBpHar.

Tpe6OBaHI/IH K BXOIHBIM 3HAHUAM U YMCHUAM:




- 3HaTh 110 BhICHIEH MaTeMaTHKe — Teopuio KOMIIEKCHBIX YHcent; — JInHelHyto anredpy u OCHOBBI
TEOPUH JIMHENHBIX IIPOCTPAHCTB, B TOM YHCJIE KOMIUIEKCHBIX; — Teopuro npeneinos; —
JuddepennnanbHoe U HHTETPATBbHOE UCUHCICHUE; — Teoputo psiioB; — OOBIKHOBEHHBIE JINHEHHbIE
IuddepeHranbHble ypaBHEHHUS U IPOCTENIIINE METOIbI UX peIleHHs (B YaCTHOCTH, METO/ Pa3JI0KEHUS
pewieHus B psin); — JIuneitasie nuddepeHanbiple ypaBHEHUS ¢ YaCTHBIMU IIPOU3BOJHBIMH U
IPOCTENIINE METO/IbI X pelIeHHs (B YACTHOCTH, METO/ Pa3/IeeHUs IEPEMEHHBIX ); — BekTopHbIl aHanu3
(muddepeHmanbHbIe ONEPaTOPbI, UHTETPAIIBl IO KOHTYPY, TOBEPXHOCTU U 00bEMY); — OCHOBBI TEOPHH
JUHENHBIX (PYHKIMOHAIBHBIX IPOCTPAHCTB, B TOM YHCIIE€ KOMIUICKCHBIX; — DJIEMEHTHI TEOPUHU
0000mEHHBIX yHKIMH (HenbTa-GyHKIus Jupaka); — DIEMEHTHI TEOPHH ONIEPATOPOB B JIMHEHHBIX
(GyHKLIMOHANBHBIX IpocTpaHcTBax [1o pusnuke — 3akoHbI KiITaCCUYECKON MEXaHUKH U UX
MaTeMaTHYeCKyto (popMynnpoBky (B Buae auddepeHnnanbHbIX ypaBHeHuH ); — JluHamuueckue
IIepEMEHHBIE (CKOPOCTh, UMITYJIbC, KHHETHUECKasi SHEPrusi, MOMEHT UMITyJIbCa MaTepUaIbHON TOUKH,
CUCTEMBI MaTEpUANIbHBIX TOUEK, LIEHTPA MACC CUCTEMBI, IOTEHIIMAJIbHAS SHEPTHSI CUCTEMBI B I10J1€
BHEIIIHUX CWJI, IOTEHLIMAJIbHAS SHEPTUs B3aUMOJECHCTBUS MaTePUAIbHBIX TOUYEK); — 3aKOHBI COXPaHEHUS
JUHAMUYECKHUX TTEPEMEHHBIX, MHTETPaIbl IBHKEeHUS; — OCHOBBI MOJIEKYJIAPHON (PU3UKU U TEOPHH
TEIUIOTHI (TEIIOBOE JIBUKEHUE MOJIEKYII, TEMIIEPATypa, JaBjIeHUe KaK CpelHUue 3HAUCHUS
COOTBETCTBYIOILMX JIMHAMUYECKUX [IEPEMEHHBIX MOJIEKYII [10 TEIJIOBOMY JIBUIKEHUIO, 3aKOH
PaBHOMEPHOTO PACHPEEIICHUS SHEPTHH MO CTENEHAM CBOOOIBI MOJIEKYII, 3JIEMEHTapHAsl TEOPHSI
TEIUIOEMKOCTH MJI€ANIbHBIX Ta30B U TBEPBIX Tel); — OCHOBBI TEOPUH IEKTPUUECTBA U
3JIEKTPOMArHuTHOro noJist; — OCHOBBI TEOPUU PACIPOCTPAHEHUS 3JEKTPOMArHUTHBIX BOJIH U (PU3HUECKON
OITHKH.

- ymeTb [1o BeICcIIEN MaTeMaTUKe — BBIIIOJIHATD BBIYUCICHHUS C KOMIIJIEKCHBIMU YHMCIIAMU; — PEIIATh
anreOpandyecKre ypaBHEHHsI, UCTIONB3YS aHATUTUYECKHE U rpadoaHaTMTHYECKIE METOBI; — PEIIaTh
HEOJHOPOAHbIE U OJHOPOAHBIE CUCTEMBI JTMHEHHBIX aIreOpanuecKux ypaBHEHUH; — BBIYUCIIATh
IPOM3BOJIHBIC OT MPOCTEHINX (DYHKIHMIA OTHOW M HECKOJIbKHUX MEPEMEHHBIX; — pa3iiaraTh (yHKIIUH B
CTENEHHbIE U (PYHKIIMOHAIBHBIE PSAJIbl; — PACKPBIBATH HEONPEAEAEHHOCTH IIPU BEIYUCICHUH IIPEJEIIOB; —
CTPOUTH TpaPuKH PYHKIHMIA, UCTIONB3YS MX 0COObIe TOYKH (KOPHHU, SKCTPEMYMBI, TOUKU Iieperuda) u
ACHMIITOTBI; — BBIYUCIIATH HEOIpeIeIEHHBIE U ONpe/IeEHHbIE, a TAaKXKe HeCOOCTBEHHbIE HHTETPAJIbl OT
IpOCTEHIINX PYHKIMHI OHON U HECKOJIBKUX NEPEMEHHBIX; — BBIIOJIHATH alreOpanyeckue ornepanuu C
BEKTOpaMH (CJIOKEHHs, CKaJSIPHOTO U BEKTOPHOTO YMHOXKEHUS ); — BBIYUCIIATH PE3yabTaThl BO3JEHCTBUS
TG depeHIMaTBHBIX OllepaTopoB (TpaJueHTa, IMBEPIeHIINN, POTOPa) Ha CKAJISIPHbIE U BEKTOPHBIE
¢ynkuuu koopauHat. Ilo pusuke npumeHsaTh TuddepeHIaTbHble YpaBHEHUS IBUKEHUS
MaTepuaibHBIX TOUYEK JJISl pacy€Ta X TPACKTOPUI; — BBIIIOJIHATE AJIs ONIMCAHUS ABM)KEHUS CUCTEM
MaTepUaIbHBIX TOYEK MEPEX0]] OT AEKApTOBBIX KOOPAMHAT K KOOpJMHATaM LIEHTpa Macc U
OTHOCHUTEJIBHOTO JIBU’KEHUS (B YaCTHOCTH, B 33/1a4€ O JBMKEHUU JIBYX B3aUMOJECHCTBYIOLINX
MaTepHaJIbHBIX TOUEK); — MPUMEHSTh JJIS pEICHUs] YpaBHEHUI IBUKEHUS 3aKOHBI COXPaHEHUS
UMITyJIbCa, MOMEHTA UMITYJIbCA, SHEPTHH; — UCIIOJIb30BaTh 3aKOH PABHOMEPHOI'O paclpeesieHusl JHEPTUH
IO CTETIEHSAM CBOOOBI MOJIEKYI JUIsl aHAJIM3a SKCIIEPUMEHTAIBHBIX JaHHBIX O TEPMOJIUHAMUYECKOM
MOBE/IEHNH BEIIECTB; — UCIOIb30BaTh 3aKOHBI AIEKTPOCTATUKHU ISl OMUCAHUSI B3aUMOJICHCTBUS MEXTY
3apsHKEHHBIMU MUKPOUYACTHIIAMU (3JIEKTPOHAMH, aTOMHBIMU SIIPAMHU ); — IPUMEHSTh TEOPHIO
3JIEKTPOMArHUTHBIX BOJIH JJIs1 BBIBOJIa COOTHOLICHUM MEXAY 4aCTOTOM, ITTMHOW BOJIHBI U CKOPOCTHIO
pacrpoCcTpaHEHUs TIOCKOM MOHOXPOMAaTH4ECKON BOJIHBI.

Pe3ynbrarel 00yueHUs, MOIy4SHHbIE IPU OCBOEHUH HUCHUIUIMHBI, HEOOXOAUMBI IPU BBIOJTHEHUN
BBIITYCKHON KBaTH(PUKALMOHHOM pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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 KBanroBast puzuka — 56 5 16 - 20 - - - - - 20 - Camocmosamenvnoe usyuenue
PEBOIOLHS B meopemuuecko20 Mamepuana:
€CTECTBO3HAHHH CaMoCTOsTeNbHOE H3YUeHHE TEOPETUUECKOTO
1.1 | OCHOBBI KTaCCHYECKOM 28 8 - 10 - - - - - 10 - Matepuana [1], ctp. 9-33, [2], cTp. 11-26, 40-
¢busuku 46, [3], ctp. 13-37, Jlutepatypa 1. Jlangay
1.2 dusnueckue 28 8 - 10 - - - - - 10 - JLI., JIupmm E.M. Teopetndeckas ¢pusuka: B
OCHOBaHHWS KBAaHTOBOH 10 1. T.1: Mexanuka. — M.: ®uzmatnur, 2001,
MEXaHUKH 2012. - 224 c. 2. Jlanmay JI.J., JIndmun E.M.

Teopernueckas ¢pusuka: B 10 1. T.2: Teopus
mojst. — M.: ®usmatiut, 2001, 2012. — 536 c.
3. Jlagpmay JI.A., JIupmun E.M. Teoperndeckas
¢usuka: B 10 1. T.3: KBaHTOBas MexaHHKa
(HepensTUBHCTCKAs Teopus). — M.: ®u3mariur,
2001, 2002. — 808 c.

I10020mogKa K npaKmu4ecKkum 3aHAMUAM:
IToaroroBka oTBETOB Ha BONpPOCHI: - [laliTe
CPaBHUTEIBHYIO XapaKTEPUCTUKY BEIIECTBA U
OJI B KJIACCHYECKON KapTHHE MUpa. -
BcnomunTe n3y4asmmecs B Kypce o0me
(M3UKH 3aKOHOMEPHOCTH, KOTOPBIE ONHCHIBAIOT
COCYILECTBOBAHHE BEIIECTBA U
JJIEKTPOMAarHUTHOrO moJis. - Kakue pe3ynbTatel
HU3MEPEHUN XapaKTEePUCTHK U3ITydEeHUS
a0COTFOTHO YEPHOTO TEJIa M HarPETHIX I'a30B
KJlaccudeckas (pu3nka He MOXKeT OOBsACHUTH? -
Kakwne pe3ynpTaTsl H3MEepeHNnH XapaKTePUCTHK
dboTorddekra kmaccuaeckast punka He MOKET
00BsicHUTR? - Kakue pe3ynbTaThl H3MEpeHui
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TEIUI0EMKOCTH TBEPOTO Tella U Ia30B
KJaccuyeckasl pu3nKa He MOXKET O0BSICHUTH? -
[ToyeMy ¢ TOUKH 3peHUsI KJIACCHYECKOH (PU3UKH
BeIIecTBO HeycToiunBo? - Kak, 3Has
MOTEHIMAIbHYIO SJHEPTUIO MATEPUAIBHOW TOYKU
BO BHEIIHEM II0JI€, TOACYUTATh JEHCTBYIOIIYIO
Ha Heé€ cuiy? - [loueMy Henb3sl OnpeneNuTh
MOTEHIMAIbHYIO dHEprHo cuibl JlopeHna,
KOTOpas ACHCTBYET Ha 3apKEHHYIO
MaTepHaIbHYIO TOUKY, ABHXKYIIYIOCS B
MarHuTHOM MoJie? - 3aluInTe NOTeHIHATIBHYIO
SHEPTHUI0 CHCTEMBl MaTePHAIbHBIX TOUEK B BUIIE
CYMMBI ITOTEHIUAJIbHOIN SHEPTHH CHCTEMBI BO
BHEIIIHEM CHJIOBOM I0JI€ ¥ TIOTeHIUAIbHOM
SHEPIUU B3aUMOICHCTBUS YaCTUI] MEXKAY
co0boii. B uém nmpuHIMnuansHOE pasnuaune
3aBHCUMOCTH 9THX JIByX BKJIaJ0B OT KOOPAUHAT
yactull? - HanuinumTe ypaBHEHHS ABHKEHUS
JIByX B3aUMOJCHUCTBYIOLINX 3aPSKEHHBIX
gacTull. - JIOKaKuTe, 4TO YIHEPIUS CUCTEMBI
70000 KOJTHYECTBA B3aNMO/ICHCTBYIOMNX
MaTepHAIBHBIX TOYEK B OTCYTCTBUU BHEITHUX
CHJI SIBJISIETCS] HHTETPAJIOM JBHXKCHHUS. -
OrieHUTE OTHOIIEHUE CUII TATOTCHUS
3NEKTPOCTATHIECKOTO B3aUMOICHCTBUA ABYX
3NEeKTPOHOB. - Kakue AJIMHBI BOIH U YaCTOTHI
9JIEKTPOMArHUTHOTO MOJISI COOTBETCTBYIOT
paauoBonHaM B FM—nuanasowne,
nH(ppaKpacHOMY U3ITyYEHHUIO, CBETY B BUIMMOM
JIara3oHe, yiIbTpadHoIeTOBOMY CBETY, FaMMa-
n3myuennio? - Koro n3 Beigaromuxcst u3nKoB
XX Beka, BHECIIUX KPYIIHBIN BKJIaJ B CO3AAHUE
KBaHTOBOH (pm3uKw, BB 3HaeTe? - CBA3aHBI JIN,
Ha Balll B3I, JuinHa e bpoins
MHKPOOOBEKTa M HEOTIPEIEeIIEHHOCTh €T0
MIOJIOKEHHUSA B TIpocTpaHcTBe? - UTO MOXKHO
YTBEPKIATh O BEPOSITHOCTH JIOKATM3AIHA
MHKPOOOBEKTa B IPOCTPAHCTBEHHOM 001aCTH,
pa3Mmep KOTOpOH NOpsiiKa WM MEHBIIE €ro
JuinHbl BosiHb! Jle bpoitnsa? - He onposepraer
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JI OCHOBHBIE ITPHUHIIMIIBI KBAHTOBOW (DH3HKH
peasbHasi BO3MOXKHOCTH HaOII0aTh OO BEKTHI
pa3MepoM B HECKOJIBKO HAHOMETPOB (T.€.
coZIepIKalIie MOPsIIKa ACCSITKOB aTOMOB) U
MAaHUITYJIMPOBATh UMH C IOMOIIBIO
CKaHUPYIOIIETO TYHHEIFHOTO MHKpOcKomna? -
Kaxoe Hanbosee BaxHOe U3MEHEHHE B KapTHHE
MHpa IIPOM30LIO B PE3YJIbTaTe CO3AaHHSA
KBaHTOBOH (pmuxu? - [IpokommerTHpYIiTE
HKCTIEPUMEHT 110 U3MEPEHUIO MOJIOKEHUS U
CKOPOCTH MHKPOOOBEKTA B OJJTHOM OIIBITE C
HOSI/IHI/Iﬁ MpUHIUIIA JOTIOJTHUTCIIbHOCTU.
H3yuenue mamepuanog 1umepamypHsix
UCHMOYHUKOG:

[5], 1-108
2 YpaBHeHHe 12 CamocmoamensHoe usyuenue
HIpénunrepa Hieopemuueckoz0 Mamepuana:
2.1 YpaBHeHHUE 12 CaMOCTOSITENBHOE H3YYEHUE TEOPETHIECKOTO
pénunarepa st Mmarepuana [1], ctp. 70-90, [2], cTp. 6-14
MHUKpPOYaCTHUL] Jlureparypa 1. Jlannay JI./1., JTudmmm E.M.

Teopernueckas pusuka: B 10 T. T.3:
KBaHTOBas MexaHHKa (HEPEIATUBUCTCKAS
Teopusi). — M.: dusmarnut, 2001, 2002. — 808
c. 2. Boopos B.b. OCHOBHBIE MOJIOKEHHSI
HEPEJSITUBUCTCKON KBAHTOBOM MEXaHUKH. — M.
Wzn-so MOU, 2019. — 108 c.

Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
IMoaroroBka 0OTBETOB Ha BOIPOCHI U K PELIEHUIO
3ajau: - 3anucars ypaBHeHue lllpenunrepa mis
BOJIHOBOH (DYHKIIMM MUKPOYACTHIIbI, IMEIOIIEH
OJIHY CTeTIeHb CBOOOBI M HAXOAsIIeHcs BO
BHenIHeM rojie. ChopMynpoBaTh HaYaIbHbIE U
I'paHUYHBIC YCIIOBUS JUIsl BOJHOBOW QYHKIMHU. -
3anmcats ypaBHenue lllpeannrepa mis
CHUCTEMBI, cocTosmei n3 N
B3aMMO/ICHICTBYIOIINX YACTHUI], HAXOIAIINXCS BO
BHEIIHEM I10J1€, C UCII0Ib30BAaHUEM OIIEPATOPA
lamunsToHA. 3anucaTh SBHBIN BT oTiepaTopa
I"amuibTOHA JUIsl TAKOM CUCTEMBI. - SIBIsieTCS
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JIU BOJTHOBAsI (DYHKIIHS JCHCTBUTEIBHOM
¢byuknueii? Ha mpumepe MUKpOYACTHUIIHI,
HMCIOIIEH OJIHY CTETIICHb CBOOO/TBI,
c(hopMyIHpPOBaTH TPEOOBAHMUS, TIPEIBSIBIICMBIC
B BOJTHOBOI (pyHKIMH. [[i1st 9ero Hy»)Ha
BostHOBasA (yHKIMA? KakoB Qpu3nyecKuii CMBICT
BOJTHOBOH (PYHKITHH TSI CHCTEMBI, COCTOSIIICH
u3 N B3anmMopericTByrommx yactun? - Jlate
ONPEJEIICHUE IOHATUIO «3aMKHYTasi KBaHTOBAasI
cucteMay. Haiitu ob1iee penieHue ypaBHeHUsS
[Ipemunrepa asst BOJTHOBOW (BYHKITUU
MUKPOUYACTHUIII, UMEIOIIECH OJHY CTEIIeHb
CcBOOO/IBI U HAXOJSIICHCS B CTATUYCCKOM
BHEIITHEM I10JI€, METOJIOM pa3JIeeHHUs
MIPOCTPAHCTBEHHO-BPEMEHHBIX NIEPEMEHHBIX.
JlaTp onpeneneHue NOHATHIO «CTAUOHAPHOE
COCTOSIHUE» JUIsSl TAKOM YaCTULBL. - 3anucaTh
obmiee pemenue ypasHeHus Llpenuarepa mms
BOJTHOBOH (PYHKITH 3aMKHYTOH CHCTEMEI,
cocrosiuieit u3 N B3auMOJEHCTBYIOIUX YaCTHLL,
HaXOJSIIMXCSl B CTATUYECKOM BHEILIHEM IOJIE,
HCTIOJNIB3YS METO/T pa3/ieJICHHUS
MIPOCTPAHCTBEHHO-BPEMEHHBIX NIEPEMEHHBIX.
JlaTp omnpeneneHre MOHATHIO CTAIIMOHAPHOE
COCTOSIHUE I TaKOW CUCTEMBI. - BoIuucinuTs
BOJIHOBBIC (DYHKITHH CTAIIMOHAPHBIX COCTOSHUI
u_n (X) ¥ COOTBETCTBYIOIIUE YHEPTCTUICCKUE
ypoBHU E_n MuKpoYacTHLbl Macchl m,
HaXOJAMIEHCsl B OECKOHEYHO TITyOOKOM
MOTEHLMAJIbLHOW OIHOMEpPHOH "same". -
BrraucinTh BOTHOBBIC (DYHKIIUH CTAIIHOHAPHBIX
CBSI3aHHBIX COCTOSTHMH U_n (X) 1
COOTBETCTBYIOIIHNE YHEPTETHUECKUE YPOBHU
E_n MukpouacTuiibl MacChl m, HaxXosIIIeCs B
MOTEHIMAIBHOI "siMe" KOHEUHOU TITyOUHBI 1
OTPaHUYEHHON ¢ OIHOM CTOPOHBI
HETIPOHUIIAEMOM CTEHKOMU. - Beraucnurb
BOJIHOBBIE (DYHKIIMH U SHEPTETUIECKUE YPOBHU
MHUKpPOUYACTHUIBI MACCBHI M € OJIHOM CTENEHBIO
cBOOOTBI, HAXOAIICHCS B CTAIIMOHAPHBIX
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CBSI3aHHBIX COCTOSTHHSIX B T10JIE CHIIBI
TapMOHMYECKOTO OCHMILIATOPA. - BeraucnnTh
BOJIHOBBIE (DYHKIIUH U SHEPTETUYECKUE YPOBHH
MHKPOYaCTHIBI MAaCCHl M, HaXoIswIeiics B
CTaIIMOHAPHBIX CBSI3aHHBIX COCTOSHHSAX B B
0OeCKOHEYHO TITyOOKOH MOTeHITHATEHON
TpexMepHOH "sme". - Berancnure kodpdunreHT
OTpa)KEHUSI MEKPOYACTHIBI MACCHl M OT
MOTEHIMAIBHOTO Oapbepa U K03 HUIHEHT
MIPOXOXKJICHUS CKBO3b Oapbep (K0 PHUIIMEHT
MPO3PavyHOCTH) JUIS 33JAHHOT'O OHOMEPHOTO
MOTEHLHAJIBHOTO 0apbepa MpsIMOYroJIbHON
¢dopmbl. [IpUHATE, YTO YACTHIIA «1AAaCT» HA
Oaprep ciieBa HampaBo, - YeM oTinyaroTCs
CTallMOHAPHBIC CBA3aHHBIC COCTOSIHUA U
CTaIlMOHAPHBIC COCTOSIHUS PACCESIHUS?
CopMynupoBaTh OCHOBHBIE OCOOCHHOCTH
CBSI3aHHBIX COCTOSIHHH M COCTOSTHUI PacCesTHUSL.
Kakwne 3 pexTbl, HEOOBICHUMBIE C TTO3UIINI
KJTaCCHYECKOW (PHU3UKH, HIMEIOT MECTO IPH
PELICHNH 33/1a4 O CTAl[HOHAPHBIX CBSI3aHHBIX
COCTOAHHMAX U CTAHMOHAPHBIX COCTOAHUAX
paccesHus?

H3yuenue mamepuanog iumepamypHyix
UCHMOYHUKOG:

[3], 71-109
[5], 1-108
[6], 71-109

3 OnepaTopsl HMITYJIbCa, 20 10
KOOPAMHATHI ¥ QJHEPTUH
MHKPOYACTHIIBI
3.1 | Omeparops! umMITyjbca, 20 10

KOOPpAUHATBI U DHEPTrUn
B KBAHTOBOM MEXaHHKE

Camocmoamenvhoe usyuenue
Hieopemuueckoz0 Mamepuana:
CaMoCTOsITeNbHOE H3YUCHHE TEOPETHUECKOTO
Matepuana [1], ctp. 42—66, [2], cTp. 6-14
Jlureparypa 1. Jlaunay JI.J1., JTudpmun E.M.
Teopernueckas ¢usuka: B 10 1. T.3:
KBaHTOBas MexaHMKa (HEPEIATUBUCTCKAS
Teopusi). — M.: @usmarnut, 2001, 2002. — 808
c. 2. bobpor B.b. OcHOBHBIE MTOJIOKEHUS
HEPEJSITUBUCTCKON KBAHTOBOM MEXaHUKH. — M.
Wzn-so MOMU, 2019. — 108 c.




Ilod20mogKa K npaKmu4ecKum 3aHAMUAM:
ITonroToBka OTBETOB Ha BOIPOCHI U K PELICHUIO
3afau: - JlaTe onpeseneHue NOHATHIM
«omepaTop, cOOCTBeHHas (PyHKIHS U
COOCTBEHHOE 3HaYCHHUE onepaTopay. Uto
03HayYaeT BhIpakeHHE «COOCTBEHHAS (DYHKIIHSA,
OTBEYAOIAsl COOCTBEHHOMY 3HAUEHUION»? -
Kakoit MmaTemaTndecknii 00beKT 0OTOOpaXxkaeTt
MOHATHE JUHAMHYECKON IIEPEMEHHOMN
(TMHAMHMYECKOH (DYHKIMH) B KBAHTOBOM
Mexanuke? KakoB (pu3uueckuii cCMbICI
COOCTBEHHBIX (DYHKIIHMI U COOCTBEHHBIX
3HA4YCHUH onepaTopa, MPeACTaBIIAIONIETO
HEKOTOPYIO TMHAMUYECKYIO IEPEMEHHYIO B
KBaHTOBOI Mexanuke? - CopmynupoBarhb
TpeboBaHus, NpeabsBIsEMbIe K COOCTBEHHOM
(GyHKIMK oniepaTropa UMITyJIbca CBOOOIHOM
MHUKpOYacTHIBL. B uem cocTonuT npuHImmn
cootBeTcTBUSI bopa 1 Kak 3TOT NpUHINI
UCTIONb3YeTCS TP MOCTPOSHHUH OIepaTopa
nmIyibca? 3anmcarh OnepaTop UMITYIbca H €T0
c0o0CTBEHHYIO (DYHKITUIO JIJIS1 OJTHOMEPHOTO
cinydasi. - Mcrons3yst MeToJ| pa3ielieHus
MPOCTPAaHCTBEHHBIX MEPEMEHHBIX JUIs PEIICHHS
ypaBHeHus Llpenuarepa s cBOOOAHOM
MHUKPOYACTHIIBI C TPEMS CTEIICHSIMHU CBOOO/IHI,
OTIPEJIETINTH OTIEPATOP UMITYJIbCA 1 €TO
COOCTBEHHYIO (DYHKIIHIO ISl TPEXMEPHOTO
cirydast. - JlaTe onpezneneHue oHOMEpHO
nenbTa - pyHKun Jupaka n copmynuposarh
ee cBoiicTBa. [Toctpouts 0600IICHAE 3TOM
(YHKIMM Ha TPEXMEPHBIN cirydail. - 3anucarb
ypaBHEHHE Ha COOCTBEHHBIC 3HAYECHUS U
coOCTBeHHBIE (DYHKIIMU OIIepaTopa
KoopanHaThl. Kak Bo3gelcTByeT onepaTop
KOOPAWHATHI Ha IPOU3BOJIBHYIO BOJTHOBYIO
(YHKITHIO ¥ HAa CBOIO COOCTBEHHYIO (DYHKITHIO?
3anmcath 00MIyI0 COOCTBEHHYIO (DYHKIIHIO
OIIEPaTOPOB TPEX JAECKAPTOBBIX MPOESKINI
IIPOCTPAHCTBEHHOMU NMEepEMEHHON
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MUKpPOYACTHUIIBL. - VICIIOIBb30BaTh MPUHIIMIT
cooTBeTCTBUS bopa /i onpeenenus
onepartopa ['aMunbTOHa. 3anucaTh ONepaTophbl
KUHETUYECKOW U MOTEHLUAIbHON SHEPT UM JISL
OJTHOW MUKPOYACTHIIBI U CHCTEMBI
B3aMMOJICHCTBYIOIINX MUKPOYACTHIL. 3aIlUCATh
ypaBuenue lIpenuarepa u ctannonapaoe
ypaBaeHue Ipenuarepa, HCHOIB3ys OMEpaToOp
l'ammipTOHA.

H3yuenue mamepuanos aumepamypHslx
UCHOYHUKOG:

[5], 1-108

4 CrarucTudecKue 12
XapaKTCPUCTUKU
JHHAMUYECKHX
MEPEMEHHBIX
4.1 Junamuueckue 12

NEPEMCHHBIC B
KBaHTOBOI MEXaHHUKE

Camocmoamenvroe usyuenue
meopemuuecKo20 Mamepuana:
CaMocTosTenbHOE H3yYeHHE TEOPETUIECKOTO
Mmatepuana [1], ctp. 21-37, 49-61, [2], ctp. 70—
105 Jlurepatypa 1. Jlanmay JI. 1., JIndmmig
E.M. Teopermueckas ¢puzuka: B 10 1. T.3:
KBaHTOBast MexaHnKa (HEpPEISITUBUCTCKA
teopus). — M.: @mmariur, 2001, 2002. — 808
c. 2. bo6pos B.b. OCHOBHBIE MTOJIOKEHHUS
HEPEJSITUBUCTCKON KBAHTOBOM MEXaHUKU. — M.
Wzn-so MOMU, 2019. - 108 c.

110020mogKa K NpaKmuuecKum 3auAMuam:
ITonroToBka OTBETOB Ha BOIPOCH! M K PELICHUIO
3aaau: - JlaTh onpezeneHue NoHITHIM
«()yHKIIMOHAIILHOE MPOCTPAHCTBO, CKAISIPHOE
npou3BeieHNe (GYHKIMH 1 OPTOTOHAIBHOCTh
¢GyHKIMH B QyHKIMOHAIBHOM MPOCTPAHCTBEY.
3aBUCHT JIM CKAJISIPHOE NPOU3BeIcHNne PyHKIuit
OT MOpsiIKa COMHOXUTeNEN? - Uemy paBHa
BEPOSATHOCTb MEPEX0Aa MEKIY COCTOSHUSIMHU
CUCTEMBI, €CITU OMMCHIBAIOIIUE X BOIHOBbBIE
(yHKINN OpTOTOHAIBHEI? BeIBeCTH
COOTHOIIIEHHE, BRIpaXKaIoIIee TIPUHIIHI
MHKPOCKOTIHYIECKOI oOpaTumocTu. - JlaTh
OTIpe/ieIeHNe TTIOHIATHSAM «COTPSDKEHHBIN U
€aMOCOIIPsHKEHHBIN oniepatopy. Iloctpouts
OIEpaTop, CONPSHKEHHBIN onlepaTopy
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muddepenumposanus. Jlokasars, 4To KBaapar
10000 CaMOCOIPSIKEHHOTO OIIepaTopa TakxkKe
SIBIIICTCSA CaMOCOIIPSDKEHHBIM. - J[oka3ars, 4To
OTIepaToOpPhl UMITYJIbCA, KOOPIUHATHI U OTIEPATOP
I'amunbTOHA SIBISIOTCS CAMOCOMPSKEHHBIMU. -
JlokazaTh, 4TO J1H000€ COOCTBEHHOE 3HAUCHHE
CaMOCOTIPSKCHHOTO OIIepaTopa SBISETCS
JIEWCTBUTEIHHBIM YHCIIOM, a JIFOObIE
coOCTBeHHBIC (DYHKIIUH CAMOCOIPSHKCHHOTO
oreparopa, OTBEUaroIIye pa3IHIHbIM
COOCTBEHHBIM 3HaYEHUSIM, OPTOTOHAJIbHBIL.
[Touemy nuHaAMHYECKHE IEpEMECHHBIE B
KBAaHTOBOI MEXaHUKE MPEACTaBIAIOTCS TONBKO
CaMOCOTPsDKEHHBIME oneparopaMu? - Uto
03HauaeT MOHATHE «IIOJIHAs CHUCTeMa
CcOOCTBEHHBIX (PYHKIHIT»? BHIIOTHUTE
PpasJioKEeHUE MPOU3BOJIBHOM BOIHOBON
(YHKIMH 110 HEKOTOPOMY ITOJTHOMY Habopy
(GYHKIMH 1 yCTAHOBHUTH, YEMY PaBHBI
K03(h(PUIMEHTHI B TAKOM Pa3IoKeHNU. Yemy
paBHA cyMMa KBaJpaTOB MOJYJIEH TaKUX
kod¢pdurnmenToB? - C UCNIOIB30BaHUEM
MIOHATHUS BEPOATHOCTH TOTO, YTO JTHHAMHUYECKas
MepeMeHHas MOXeT IPUHUMATh OJTHO U3
BO3MO>KHBIX JUCKPETHBIX 3HAUEHHH, 3aIHCaTh
cpenHee (0XuIaeMoe) 3HaUCHUE THHAMUYECKON
NepeMEHHON B KBaHTOBOW MexaHuke? Kak
CBsI3aHa BEPOSATHOCTB TOTO MJIX HHOTO
pe3ynbTaTa H3MepeHHs TNHAMHUYECKOM
NIEpEMEHHOH B COCTOSIHUH, OIIMCHIBAEMOM
HEKOTOPO BOTHOBOH (DYHKITHEH, C
K03(h(pUIHMEHTAMH PA3JIOKEHHS 3TOH QYHKIINU
B PSII IO COOCTBEHHBIM (PYHKITHSIM OTIepaTopa,
KOTOPBIN MPECTaBISAET JAHHYIO
JTUHAMHAYECKYIO TIEPEMEHHYIO U 00naiaeT
JTUCKPETHBIM CIIEKTPOM COOCTBEHHBIX
3HayeHni? - C HCIOIB30BAHUEM MTOHATHUS
IUIOTHOCTH BEPOSITHOCTH TOTO, YTO
JMHAMHUYECKas IepeMEeHHast MOXKEeT IPUHUMATh
0JTHO M3 BO3MOJKHBIX HENPEPHIBHBIX 3HAUCHHH,
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3amucath cpefHee (0KuaaeMoe) 3HaueHue
JUHAMUYECKON NIEPEMEHHON B KBAHTOBOMU
MexaHuke? Kax cBd3aHa mII0OTHOCTH
BEPOSITHOCTH TOTO WII HHOTO pe3ysbTara
M3MEpEHUs TUHAMUYECKOU IEPEMEHHON B
COCTOSTHHH, OTIMCHIBAEMOM HEKOTOPOH
BOJIHOBOH (pyHKITHEH, C KO PHUIHEHTAMI
PpasNIoKEHUS 3TOH (QYHKIINH B HHTETPAII 110
CcOOCTBEHHBIM (DYHKIHSAM OIlepaTopa, KOTOPBIi
IpeACTaBIsIeT JAHHYI0 TUHAMUYECKYIO
MepEeMEHHYIO U 00J1aJaeT HeNPEPhIBHBIM
CHEKTPOM COOCTBEHHBIX 3HAUCHUI? -
Brraucnuts cpenHee (0xkunaeMoe) 3HaUYCHHUE
KOOpAUHATBI U UMITYJIbCa MUKPOYACTULBI C
OJTHOI1 CTETIeHBI0 CBOOOIBI, HAXOISILEHCS B
CTAlMOHAPHOM COCTOSIHUH B TIOJIE, 33JaBaEMOM
KaK «IOTCHIUATIbHAS SIMA CO CTCHKAMHU
OeCKOHEUHOH BBICOTHI». - JloKa3aTh NEPBYIO U
BTOPYIO TeopeMbl DpeHdecTa ams
MHUKPOYaCTHIBI C OHOH CTENEHBIO CBOOOIBI.
KakoB pusmuaeckuii cMbeica Teopem DpeHdecra?
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:

[5], 1-108
5 CooTHoIIeHUs 12 CamocmoamensHoe usyuenue
HeonpeeIEHHOCTe | meopemuueckoz0 Mamepuana:
5.1 CooTHoIIeHUS 12 CaMocCTOSITeTbHOE H3YYEeHHE TEOPETUIECKOTO

HEOIpeeIEHHOCTEN B
KBaHTOBOI MEXaHHKE

Matepuana [1], ctp. 66-69, [2], ctp. 6-14
Jlureparypa 1. Jlaunmay JI. ., JTudpmun E.M.
Teopernueckas pusuka: B 10 T. T.3:
KBaHTOBas MexaHWKa (HEPEIATUBUCTCKAS
Teopust). — M.: ®m3mariur, 2001, 2002. — 808
c. 2. Boopos B.b. OcHOBHBIE MTOIOKEHUS
HEPEJSITUBUCTCKON KBAHTOBOW MEXaHUKH. — M.:
Wzn-so MOU, 2019. - 108 c.

Iloo2omoexa kK npakmuuecKum 3aHAMUAM:
[ToxroToBka OTBETOB Ha BOIPOCH! M K PELICHUIO
3anad: - ChopmMynupoBaTh OCHOBHBIC MTPaBHIIA
anreOpsl onepaTopoB. MOKHO JIM HOCTPOHTH
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orepaTop, KOTOPbIH OBI SBIISIICS IPOOHOMH
CTETEHBI0 HCXOJHOT0 onepaTtopa?
CchopMyupoBaTh yCcIOBHUS PaBEHCTBA JIBYX
onepaTopoB. - HaliTu KoMMyTaTOp OIepaTopoB
KOOPJMHATHI U KHHETHIECKOH 3HEPTUU
MHKPOYACTHIIBI C OHOH CTENIEHBIO CBOOOIBI. -
HaiiTu xoMMyTaTOp ONEPaTOPOB UMITYJIBCA U
MOTEHIINATbHONW SHEPT U MUKPOYACTHUIIBI C
OJTHOM CTENEHBIO CBOOOIEI. - BeiBECTH
KOMMYTAallUOHHOE COOTHOIIEHUE MEX LY
ornepaTopaMM UMITyJibca U ['aMUIIbTOHA ISl 11
MHUKPOYACTHIIBI C OTHOM CTENEHbI0 CBOOOIBI. -
BrIBecTH KOMMYTaIlMOHHOE COOTHOLLICHHE
MEX]y OTlepaTopaMH KOOPAUHATHI U
I'amunbTOHA JUI1 MEKPOYACTULBI C OJJHOM
CTETICHBIO CBOOOIBI. - BrIBeCcTH mpaBmio
BBIYHCIICHHS OTIEpaTopa, CONPSKEHHOTO
MIPOM3BEACHHIO ONIEPaTOPOB. SIBiIAeTCS TN
KOMMYTaTOp CaMOCOIIPSKEHHBIX OIIEpaTopoB
TaK)Ke CaMOCOIPSKEHHBIM OIlepaTopom?
SBnsieTcst U onepaTop KMHETHIECKOH SHEPTHU
MHUKPOYACTHULBI MMOJIOKUTCIBHO
onpeneneHHBIM? - BbIBecTH HEpaBEeHCTBO
I'eiizen6epra. Ha 3T0if ocHOBe toKa3ath
COOTHOIIIEHHE HEOIPECIEHHOCTEH MEXKITY
KOOp}IHHaTOi/’I 1 UMITYJIbCOM MHUKPOYACTHUIIBI C
OJIHOI1 CTereHplo cBoOO b, - BriBecTH
COOTHONICHHUE HEOTIPEECIICHHOCTEH MEX Ty
orepaTopamMy KOOPJMHATEl 1 KHHETHIECKON
SHEPTHH, a TAKKE MEKAY UMITYJILCOM U
MOTEHINAJIBHON 3HEPTHEeil MUKPOYACTHIIBI C
OJIHOI1 cTerneHbto cBo6o kL. - ChopMyTHpOBaTH
MPAMYIO B 00paTHYIO TEOPEMBI 00 00IIINX
COOCTBEHHBIX (DYHKIIHSIX KOMMYTHPYIOIIIX
ornepaTopoB. Beerja nmu tuHaMuueckue
IIEPEMEHHBIE, OIIEPATOPHI KOTOPBIX
KOMMYTHPYIOT, UMEIOT OJJHOBPEMEHHO
OIIPEACIICHHBIC 3HAYCHNA. MOFyT JI1 UMETh
OJTHOBPEMEHHO OIPEJIEIEHHbIC 3HAUEHHUSI
JIMHAMUYECKHE TIEPEMEHHBIE, OEPaTOPhI
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KOTOPBIX HE KOMMYTHPYIOT? - 3anucaThb
JUHAMHYecKoe ypaBHeHue [ elizenOepra s
OIIEpaTopa, 3aBUCSLIETO0 OT BPEMEHHU.
Hcnone3yst AMHaMUYECKOE ypaBHEHUE
IefizenOepra 1 KOMMYTaIlHOHHEIC
COOTHOILIEHHS MEXy OIepaTopaMu
KOOpAMHATHI U ['aMUIIBTOHA 1 MEXITY
orneparopamMu UMIyibca U ['aMuabTOHa 1T A7
MHUKPOYaCTHIBI C OHOH CTENEHBIO CBOOOIBI,
BBIBECTH T€OpEeMBI JpeHdecTa s
MHUKPOYACTHIIBI C OJTHON CTEIIEHbIO CBOOOIBI U
Maccoi m.

H3syuenue mamepuanog numepamypHsix
UCMOYHUKOG:

[5], 1-108

MuxkpouacTuia B 1oJe
LHEHTPAIbHON CHIIBI

12

Camocmosamenbroe uzyueHnue
meopemuueckKkoz2o wamepuaia.

6.1

IToBenenue
MHUKPOYACTHIIBI B
LEHTPAIIEHOM TIOJIE

12

CaMOoCTOsTeNbHOE H3YUCHHE TEOPETHUECKOTO
Matepuana [1], ctp. 107-141, [2], cTp. 15-27
Jluteparypa 1. Jlaunmay JI. 1., JTudpmun E.M.
Teopernueckas pusuka: B 10 T. T.3:
KBaHTOBas MexaHHKa (HEPEIATUBUCTCKAS
Teopusi). — M.: dusmarnut, 2001, 2002. — 808
c. 2. Boopos B.b. OCHOBHBIC MMOJIOKEHHS
HEPEJSITUBUCTCKON KBAHTOBOM MEXaHUKH. — M.
Wzn-so MOU, 2019. — 108 c.

110020mogKa K NpaKmuuecKum 3aHAMuaM:
IToaroroBka OTBETOB Ha BOTIPOCHI U K PELICHHUIO
3ajad: - 3arMcaTh ONpe/elIeHHe MOMEHTa
UMITyJIbCa JIIsI MUKPOYAaCTHIBI B KIIACCHYECKOMN
MexaHuKe. Jloka3aTh 3aKOH COXpaHEeHUs
MOMEHTa UMIYJbca AN KIACCHYECKON
MUKpPOYACTHIIBI B [TOJIE IEHTPAIbHONW BHEIIHEN
CHJIBL. - 3amucaTh ONpeIeTICHHe MOMEHTa
HUMITYJIbCa JJIsl MUKPOYACTHITBI B KBAHTOBOM
MexaHuke. /loka3aTe, 4TO ONEPATOPHI MPOEKLUI
MOMEHTA UMITYJIbCa SBISFOTCS
CaMOCOTIPSDKEHHBIMH. - Vcromnp3ys
OTIpeIeIIeHHUS ONIEPAaTOPOB MPOEKIIMH MOMEHTA
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UMIIYJbCa, BBIYUCIUTh KOMMYTaTOPBI
OIepaTopoB Pa3IUYHBIX MPOEKIUNA MOMEHTA
umIyibca. - Uro cieayer u3 Toro ¢akra, 4ro
OIepaTopbl MPOEKIMH MOMEHTA UMITYJIbCa
MHUKPOYACTHUIIBI He KOMMYTHPYIOT APYT €
npyrom? - VIcrions3yst onpeaeneHus
OIepaTopoB NMPOEKIUII MOMEHTA UMITYJIbCa U
KBaJpaTa MOMEHTa UMITyJIbCa, BEIYMCIUTh
KOMMYTATOPBI OTIEpaTOpOB Pa3IHYHbIX
IIPOEKLMH MOMEHTa UMIlyibca. - Uro cienyer
u3 Toro (axTa, YTo ONePaTOPbl MPOCKLMIT
MOMEHTA UMITYJIbCa MUKPOUYACTHIIBI
KOMMYTHPYIOT C OIIepaTOpoM KBajpara
MOMeHTa uMmItynbsca? - Kak koppekTHo
c(hOopMyIHPOBATh 3aKOH COXPaHEHHUSI MOMEHTa
HUMIIYJ1bCa MUKPOYACTHLBI C YYETOM
TpeOoBaHUI KBaHTOBOW MexaHHKH? OcTaeTcs
JIM CTIPaBEUTUBBIM C YIE€TOM TpeOoBaHU
KBAHTOBOI MEXAHUKH 3aKOH COXPAHEHHS
SHEPIMU MUKPOYACTHIBI B IIOJIE€ HEHTPATIbHON
cuitbl? - Kak mosry4uTs BEIpa)KEeHUS IS
OIIepaToOpOB KBaIpaTa MOMEHTA UMITYJIbCa U €T0
MIPOEKINH B ChepHIeCcKUX KOOpAUHATAX?
3anucaTh COOTBETCTBYIONINE BBIPAKEHUS. -
Kakne nuHamMuyeckue nepeMeHHbIe
OJIHOBPEMEHHO UMEIOT ONpE/IeTICHHBIE
3HA4YEHUs, T.€. IBISIFOTCA UHTErpataMu
JIBUDKEHUS B 3a/1a4€ O CTAllMOHAPHBIX
COCTOSIHUSIX MUKPOYACTHIIBI B 11OJIE
LEHTPaJIbHOM cuibl? - MeToioM pa3zieneHus
NIepeMEHHBIX MT0Ka3aTh, KaK 3a1ady 00
OINpPENEIECHUN CTAlIMOHAPHBIX COCTOSIHUMN
MHKPOYACTHIIBI B ITOJIE IIEHTPAIHHOM CHIIBI
CBECTH K CHCTEME YpaBHEHHH IS paJgHaTbHBIX
1 YTJIOBBIX BOJTHOBBIX QYHKIUH. - J[71st Kakux
OTIepPaTOPOB YTIIOBBIE BOJTHOBEIC (DyHKIIMN
SBIISIFOTCSL COOCTBEHHBIMU (DYHKIUSAMU?
3anmcath «yIJIOBbIE» YpaBHEHUS C
HCTIONB30BaHUEM OIEPATOPOB MOMEHTA
uMIynbca. - BykBanbHO 11 coBnagaer
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paauaibHOE ypaBHEHUE C ypaBHEHHUEM
IIpenunrepa A1 MUKPOYACTHUIIBI C OAHOM
CTEIeHbI0 CBO0O0IbI? 3anucarh BhIPAKEHHE LIS
3¢ PEKTHBHOM MOTEHIINATHHON SHEPTHH
MHUKpPOYaCTHIBI, PUTYPUPYIOLIEH B pagIiaIbHOM
ypaBHEHHUHU. UTO ABIISETCS NPUIUNHON
BBIPOXKICHUS SHEPTETUIECKUX YPOBHEH
MHUKpPOYACTHIIBI B T10JIE€ IEHTPATBHON CHIIBI?
HmeroTcst v cpeyt HUX HEBBIPOXKICHHBIE
SHepreTUuecKue ypoBHu?

H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[1], 1-216
[2], 110-135
[4], 1-100

CramoHapHbIe
COCTOSHHSI CHCTEMBI
IBYX
B3aMMOJICHCTBYIOIINX
MHKPOYaCTHIL

20

10

7.1

JBe
B3aUMOJIEHCTBYIOLINE
MMKPOYaCTHULIbI B
KBAHTOBOW MEXaHUKE

20

10

Camocmoamenvroe usyuenue
Hieopemuueckoz0 Mamepuana:
CaMOoCTOsTeNbHOE H3YUCHHE TEOPETHUECKOTO
Matepuana [1], ctp. 146-157, 346-364
Jlureparypa 1. Jlaagay JIJ., JTudmumn E.M.
Teopernueckas pusuka: B 10 T. T.3:
KBaHTOBas MexaHHKa (HEPEIATUBUCTCKAS
Teopusi). — M.: dusmarnut, 2001, 2002. — 808
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110020mogKa K NpaKmuuecKum 3auAMuam:
ITonroToBka OTBETOB Ha BOIPOCH! M K PELICHUIO
3a7ad: - 3amucaTh CTAl[HOHAPHOE YPaBHEHUE
[peanHrepa I 3aMKHYTOH CHCTEMBI IBYX
YaCTHIL, TOTEHIIMAJ B3aUMOICHCTBHS MEXKLY
KOTOPBIMH 3aBUCHT OT PACCTOSIHUSI MEXKIY
qacTHaMi. MeTO/IOM pa3/ieieHHs IEPEMEHHBIX
MoKa3aTh, YTO ATO YPABHEHUE MOKHO CBECTH K
cUCTEeMe YPaBHEHUH /Ui LIEHTpa Macc U
OTHOCHTEIJIFHOTO PACIOTI0KEHUS HCXOIHBIX
yacTul. - Kakoe cocTosiHuEe 3aMKHYTOH
CHCTEMBI OTIMCHIBAET BOJTHOBAS (DYHKITHA
MIOJICICTEMBI, 3aBUCAIICH OT KOOPAWHAT IICHTPa
Mmacc? [Touemy perieHre ypaBHEHUS
Ipenunarepa Ayt 3TOW NOACUCTEMBI IMEET BH]

17




BOJIHOBOHM (PyHKIIMHU CBOOOHOM 4acTUIIBI?
KakoBa macca stoit yactunel? - Kaxue
00001IeHHBIE TTepEMEHHBIE YI00HO
HCTIONB30BAaTh AJISl OTMCAHUSI OTHOCUTEIBHOTO
pacmonoxxerus yactur? Mcromb3ys MeTon
pa3ziesieHNs TIEPEMEHHBIX 3aIICaTh CUCTEMY
YpaBHEHUH U1 ONPEIEIICHUS BOJIHOBOM
(YHKIMH OTHOCHUTEIBHOTO PACTIONIOKCHUS
YJACTHIL, @ TAKXKE BBIPAKECHHUE JJISI [IPUBEICHHON
Macchl IByX dacTull. - [IpeacraButh
Ka4yeCTBEHHBIH rpaduk MOTEHIMATEHON
OHCPIuu, OHI/ICI)IBaIOHleI‘/II XUMHUYCCKYIO CBA3b B
JIByXaTOMHOH Mounekyse. OnpenennTs Ha 3TOM
rpaduke 00JIacTH JeUCTBHS MEKATOMHOTO
MPUTSHKECHUS U OTTAJIKUBAHWA, PaBHOBECHOC
paccTosTHUE MEXy aTOMaMH ¥ SHEPTHIO
JIICCOLMAIIIK MOJIEKy bl Kak u3MenseTcst Buj
3¢ PEeKTUBHON NOTCHIIMATEHON SHEPTUH
B3aUMO/ICHCTBUS aTOMOB B MOJIEKYJIE TIPH
N3MEHEHHH BPAIaTeIbHOTO (a3UMYTaIbHOTO)
kBaHTOBOTO yncna? KakoB BuA 3 peKTHBHOM
HOTeHL[I/IaHLHOﬁ OHEPI'Uu Mpru TO0CTUKCHUN
BpaliaTeJIbHbIM KBAHTOBBIM YHCJIOM 3Ha'—IeHHﬁ,
COOTBETCTBYIOIIUX COCTOSIHUAM HpeﬂeHLHOﬁ
yCTOI‘/'I‘-II/IBOCTI/I MOJICKYJIbI B KJIACCUYECKOM U
KBaHTOBOM ciydae? - M306pa3ute kauecTBEHHO
OTHOCHTEJIFHOE PacIoiIoKeHHe KoIeOaTeTbHbIX
YPOBHEI! 3HEepruH NPy (HUKCUPOBAHHOM
BpAIaTeIbHOM COCTOSIHUHU U ONHIINTE
XapakTep KojiebaTesbHO-BpaaTebHOro
9HEPreTHYECKOro CIEKTpa ABYXaTOMHOM
MoJIeKyJIbl. [Ipy KakoM yCIIOBHH ISl OTIMCaHUS
KoJIe0aTenbHO-BpaIaTeIbHOTO CIIEKTPa
MOJIEKYJIBI MOXXHO HCIIOJIB30BATh MOJIENh
«rapMOHUYECKUH OCLMILIATOP - JKECTKUN
potaTtop»? Kax mo mopsaxy BeTHMIMHbI
OTJNYAIOTCS KBAHTHI KOJI€0aTEILHON 1
BpamaTeabHo SHeprun? - 3anmcartb
BBIPaKECHUS IS IOTEHIIMAILHON SHEPTUH U

3¢ GEKTHBHON MOTSHIIMATBFHON B3aUMOJICHCTBUS
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JJIEKTPOHA U siipa B aTOME BOJOPOAA U
BoJIopoonoto0HOM noHe. Kak n3mensiercst Bua
3¢ PEeKTUBHOM NOTCHIIMATIBHOW SHEPTUHU B aTOME
BOJIOPOJIa ¥ BOJIOPOIOTIOTOOHOM HOHE TIPH
W3MEHEHHH BPAIaTeIbHOTO (a3UMYTalIbHOTO)
KBaHTOBOTO uucia? VIMeoTcs i penenbHbIe
3HAYCHUS BPAIIaTEIHEHOTO KBAHTOBOTO YHUCIIA
KaK B IBYXaTOMHOM MoJieKye? - 3amicaTh
paauanbsHOE ypaBHEHHE ISl aTOMa BOJIOPO/IA B
0e3pa3MepHBIX NepeMEHHbIX. UeMy paBHBI
XapaKTepHbIe 3HAUCHHsI PACCTOSHUSI U SHEPTUH,
HCTIONb3YyeMBIE NPH Nepexoie K 6e3pa3MepHbIM
nepeMeHHbIM? - HaliTu acuMIITOTUKH
panuaibHOrO YpaBHEHUS JUIsl CBA3aHHBIX
COCTOSIHHH B aTOM€ BOJIOpOJia B Oe3pa3MepHBIX
MIEPEMEHHBIX TIPU MAJIBIX U OOJBIINX
paccrostHusX. [10SCHUTD X0 peIIeHHs
paanaNEHOTO YPaBHEHUS IS aTOMa BOJIOPOJA B
0e3pa3MepHBIX IePEMEHHBIX TIPH OTPEICICHUN
CBSI3aHHBIX COCTOSIHUH. Y CTAHOBUTH
COOTHOIICHUE MEXITy KOdPPHUIHECHTaAMU
pa3iokeHus B psa QYHKIMU, ONpeAeTsoIeit
BHJI paguabHON BOJTHOBOH (yHKmu. KakoBo
COOTHOUICHHE MEX]y TJIaBHbIM, OpOUTAIbHBIM
(romebaTenbHBIM) ¥ a3UMYTaIbHBIM
KBaHTOBBIMH YHCIIAMU B aToMe Bojopoaa? -
Hcnonb3ys BeIpaKeHHE IS paIHaTbHON
BOJTHOBOH (DYHKITH OCHOBHOTO COCTOSTHHS
aToMa BOJOPOia, HAWTH HanboJee BEPOsSTHOE U
CpeqHee PacCTOSHUE AIEKTPOHA OT sApa B
OCHOBHOM COCTOSTHHH. - PyKOBOACTBYSICh
(opMyIIO# JUIsl TT0/ICUETa IHEPTETHYECKUX
YpOBHEH, N300pa3nuTe KaYeCTBEHHO
SHEPTreTUYECKUH CIIEKTP aTOMa BOJOPOa B
BHIC 3aBUCUMOCTH OT KOJIe0AaTEITbHOTO
(opOuTanbHOr0) KBAHTOBOTO YKCIIA TIPH
HECKOJIbKUX 3HAYCHHUSIX a3UMYTalIbHOTO
kBa"ToBoro uncia (1=0; 1;2). Ha ocHoBe
MOJIY4EHHOTO M300paskeHns1 0ObsICHUTE
TIPUPOJTY CITY4alHOTO BBIPOXKJICHHUS
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9HEPIreTUUCCKUX YPOBHEH B aTOME BOJIOPOJIA. -
Kakwe 3kcriepiMeHTaIbHbIC TaHHBIC (U ¢ KaKoi
TOYHOCTHIO) MOJITBEPHKAAIOT PE3YIILTAThI
TEOPETHYECKOTO pacueTa YHEPreTHIECKUX
YpOBHEH aTOMa BOAOPOJa U
BOJIOPOIOTIOTOOHBIX HOHOB?

H3yuenue mamepuanos iumepamypHblx
UCHOYHUKO8:

[4], 1-100
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 - 48 0.5 64 335
Hroro 3a cemecTp 180.0 32 - 48 2 - 0.5 97.5

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsle padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHIyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK IO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padota; TK — Texymumii KoHTposb; [TA — npomexxyrouHas

arrecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Keanmosas gusuxa — pegonroyus 6 ecmecmeosHaHuu

1.1. OcHOBBI KJTaccHUECKOM (PU3UKH

OCHOBBI KJIACCUYECKOM MEXaHUKH JUIsi CHUCTEM MHOTrMX uactull. OCHOBHBIE MOJIOKEHUS
CHEIHUAIbHOM TEOPUM OTHOCUTENIBHOCTH. OCHOBBI KIACCHUYECKONW TEOpUU 3IEKTPOMArHUTHOTO
OJIS.

1.2. ®u3nyeckue OCHOBAHHSI KBAHTOBOM MEXaHHKH
Hcroku kBaHTOBOM Teopuu. KopmycKymsipHO-BOJIHOBOW Iyanu3Mm. BoiHoBas ¢yHKIHS U ee
WHTEpHpeTaIus.

2. Ypasuenue [llpéounzepa

2.1. YpaBuenue lpéaunrepa 1jisi MUKPOUYACTHULL
BonnoBas pynkius. Berauciienne BoqHOBOM GyHKIIUU. 3aMKHYTasi MUKPOCHCTEMA.

3. Onepamopbl umnyisca, KOODOMHCZI’I’Zbl U dHEp2UU MUKpo1Udadcmuybl

3.1. Oneparopsl UMITYJIbCA, KOOPJUHATHI U SHEPTHH B KBAHTOBOW MEXaHUKE
Kak mnoctpouts omnepatop auHamMuyeckod nepemeHHoil. Omeparop wumnyibca. OmnepaTop
koopauHatel. Oneparop ['amMunbToOHA.

4. Cmamucmuyeckue xXxapakmepucmukKu OUHAMUYECKUX nepemerHblx

4.1. JlunaMuyeckue nepeMeHHble B KBAHTOBOM MEXaHUKE

ITpoctpancTBO BOJHOBBIX (GyHKUMHA. CoNpspkEHHBIE W CAMOCONPSIKEHHBIE ONEpPaTOPBHI.
Cob6cTBeHHbIE  (YHKIMM U COOCTBEHHBIE 3HAUEHUS  CAMOCOMNPSIKEHHBIX  ONEPATOPOB.
Pacnpenenenue BeposTHOCTEN IMHAMHUECKON epeMeHHoi. TeopeMsl DpeHdecra.

5. Coomnowenus HeonpeodeiéHHocmen

5.1. CooTHolIEeHNS HEONPEAeNIEHHOCTEH B KBAHTOBOM MEXaHHKe

Kommyranusa omnepatopoB. CBoiicTBa mpousBeneHuil omepatopoB. Teopema ['eifzenOepra.
OOume coOCTBeHHble (YHKIHMHM KOMMYTHUPYIOIIMX CaMOCONpPsDKEHHBIX —onepaTopoB. Korna
JUHAMHYECKHE NEepPEeMEHHbIE MOTYT, a KOI/la HE MOTYT OJHOBPEMEHHO HMETh OMNpEesIEHHBIE
3HayeHus?. Jlunamuyeckoe ypaBHenue [ eifzenOepra.

6. Muxpouacmuya 6 noie yeHmpaibHoOUu Cuibl

6.1. IloBeneHrie MUKpOUYACTHUIIBI B IEHTPAIBHOM I10J1€

MowmenTt umnynsca. Onepatop MoMeHTa umnyiabca. CoOcTBeHHbIE (PYHKIMU U COOCTBEHHBIE
3HAUYEHHUsS OIlepaTopa MOMEHTa uMITyibca. CTallMOHApPHBIE COCTOSIHUSI MHUKPOYACTHIIBI B IOJE
LHEHTPAIBHOUW CHUIIBL.

7. Cmayuonapuvle cOCmMOAHUSL CUCTEeMbl aGVX esaumoc)eﬁcmewomux MuKkpodacmuy

7.1. JIBe B3aNMOJEHCTBYIOINE MUKPOYACTUIbI B KBAHTOBOM MEXaHUKE
IlepeHOCHOE M OTHOCUTENIBHOE IBMXKEHHME JBYX 4YacTHll. J[ByxaromHas Moyekyiaa. ATOM
BOJIOPO/Ia U BOJIOPOOTIOJOOHBIE HOHBI.
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3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Knaccuueckasi KapTuHa MHpA;
2. MomenT umMmnynbca. Oneparop MoMeHTa uMnyiabca. CTallMOHapHBIE COCTOSTHUS
MUKPOUYACTHIIBI B MIOJIE [IEHTPAIbHOMN CHJIBI,
. IlepeHOCHOE 1 OTHOCUTENBHOE JBUKEHHUE IBYX YACTULL;
. Ypasuenue lllpeaunrepa 1 01HON U HECKOJIBKUX MUKPOYACTHIL. ;
. OCHOBHBIE IIOJIO’KEHUS CIELMATIBHON TEOPUN OTHOCUTEIBHOCTH;
. [IpeobpazoBanus JlopeHia. JHeprus peasTUBUCTCKON YaCTHUIIBI;
. OCHOBBI KJITACCUUECKON TEOPUH IJIEKTPOMArHUTHOT'O T1OJIS;
. YpaBHeHust MakcBesuia. DIeKTPOMAarHUTHBIE BOJIHBI;
. McToxu KBaHTOBOM TEOpUH;
10. Yepnoe uznyuenue. @orordpdexr.. TermmoemkocTs TBepabIX Ten. AtoM bopa;
11. ®oronsl. Ddpdexr Komnrona.;
12. Pemienue ypaBuenus Llpenunrepa MeTonoM paszzeneHus nepeMeHHbix. CTaiimoHapHbIe
COCTOSIHUS;
13. KoprryckynsipHO-BOJIHOBOM nyanu3M. Judpakiius 31eKTpoHOB;
14. BonHoBo# naket. BomHoBast ()yHKIMS U €€ MHTEPIPETALINS;
15. JIByxaromHas MOJIEKYJIa;
16. OniepaTop uMITyIbCa;
17. OnepaTop KOOpJAMHATHI;
18. Oneparop sHepruu (onepatop ['amunbroHa).;
19. dynkumoHansHoe npoctpancTBo. CkansipHoe mpousBeneHue GyHKIUN. AMIUITUTYAA U
BEPOATHOCTb Iepexoja

O 00O L B~ W

20. Conpsik€HHbIE U cCaMOCOTIPSKEHHBIE ONlepaTopbl. Pacnpesenenue BeposTHOCTEN
JUHAMUYECKOHN epeMEeHHO;

21. Teopemsl Opendecra. COOTHOIICHNE HEOTIPEACICHHOCTEH;

22. Kommyranus oneparopoB. Hepasenctso I'elizenbepra.;

23. OCHOBBI KJ1aCCUYECKOH MEXAHUKH IJISI CUCTEM MHOTHX YaCTHII;

24. AToM BOJ10pOJia M BOAOPOAONIOJOOHBIE HOHBI.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

Texywui koumpoas (TK)

1. BHe paMOK KOHTPOJIHBIX MEpONPUATHA TEKyIIMH KOHTPOJIb  OCYIIECTBIISETCS
MIOCPEACTBOM YCTHOI'O OIpOCa CTYJEHTOB M OOCYXJEHHsSI BOIPOCOB CTYIEHTOB Ha
MIPAaKTUYECKUX 3aHATUAX. B cilydae, ecnu y CTyAcHTa MOSBWINCH JOIOIHUTEIbHBIE
BOIIPOCBI, OH MOXET 3aJaTh WX IPENOJABATENI0 B IMHCBMEHHOM BHJE IOCPEICTBOM
KOpIopaTUBHOM 3nekTpoHHOoN moutel HUY «M3W». Ilpun HeoOX0AMMOCTH KOHCYIbTAINS
MOJKET OBITh MPOJIOJIKEHA B (hopMaTe BUIEOCBSI3U C UCIOJIb30BaHUEM OJIHOM U3 MHTEPHET-
wiatgopm. HemocpencTBeHHO mepen 5K3aMEHOM MPOBOJUTCS TPYMIOBAs KOHCYJIbTAalHs
10 BCEM pazzesiaM U TeMaM Kypca "KBaHToBas mMexaHuka', Bkitouas pazzgen "KsanTtoBas
¢u3nKa - peBOIIONMS B €CTECTBO3HAHUU".

2. BHe paMOK KOHTPOJBHBIX MEPONPHUATHH TEKYIIMA KOHTPOJb  OCYHIECTBISICTCS
MOCPEJICTBOM YCTHOTO ONpOCa CTYACHTOB M OOCYXIEHHsS BOIPOCOB CTYICHTOB Ha
MIPAaKTUYECKUX 3aHATHAX. B ciydae, ecnu y CTyAeHTa HOSBWINCH JONOJIHUTENIbHBIC
BOIIPOCBI, OH MOKET 3aJaTh HX IIPENOJABATENI0 B IHUCbBMEHHOM BHUJIE IIOCPEICTBOM
KOprnopaTuBHOU 37eKTpoHHOH nmoutel HUY «M3W». [Ipn HeoOX0IMMOCTH KOHCYIbTAIIHS
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MOJKET OBITh MPOAOIDKEHA B JopMaTe BUACOCBS3U C MCIIOJIB30BAaHUEM OJHOM U3 MHTEPHET-
wiargopm. HemocpencTBeHHO mepen SK3aMEHOM IMPOBOIUTCS TPYIIOBAas KOHCYJIbTAIIHS
II0 BCEM paszenaM U TemaM Kypca "KBaHToBas MexaHuka', BKIo4as pasjesn "YpaBHEHUE
[Ipenunrepa".

3. BHe pamMOK KOHTPOJBHBIX MEPONPHUATHH TEKYIIUH KOHTPOJb  OCYIIECTBISCTCS
MOCPEACTBOM YCTHOI'O OIpOcCa CTYJAEHTOB M OOCYXJEHHUS BOIPOCOB CTYIEHTOB Ha
[IPAaKTUYECKUX 3aHATHAX. B ciydae, ecnum y CTyleHTa HOSIBUIIMCH JIONOJHUTEIIbHbIE
BOIIPOCBI, OH MOXET 3aJaTh HX IIPENOJABATENII0 B IMHCbMEHHOM BHJE IOCPEACTBOM
KOPHOpaTUBHON 3J1eKTpoHHOM moutel HUY «M3Wy. [Ipn HeoOX0oIuMOCTH KOHCYIbTAIIHS
MO3KET OBITh MPOJIOJIKEHA B (hopMaTe BUIEOCBSI3U C UCIOIB30BAHUEM OJIHOM M3 UHTEPHET-
wiatgopm. HemocpencTBeHHO mepesn 9K3aMEHOM MPOBOJIUTCS TPYIIOBAs KOHCYJIbTAIIHSA
10 BCeM pazjesiaM U TemaM Kypca "KBaHToBasg MexaHuka', Bkiro4as pasnen "OnepaTopbl
HMITYJIbCA, KOOPAWHATHI U SHEPIUM MUKPOYACTULBI".

4. BHe paMOK KOHTPOJBHBIX MEpONPHUATUN TEKYIIMH KOHTPOJb OCYIIECTBIISETCS
IIOCPEACTBOM YCTHOI'O OIIpOCa CTYJEHTOB M OOCYXJEHMsI BOIPOCOB CTYJIEHTOB Ha
MPAaKTUYECKUX 3aHATHAX. B ciydae, ecnu y cCTyAeHTa MNOSBWINUCH JONOJIHUTEIbHBIC
BOIIPOCBHI, OH MOXET 3aJaTh MX MPENoAaBaTell0 B IMHCbMEHHOM BHUJAE IOCPEICTBOM
KOpHopaTuBHON 31eKTpoHHOH moutel HUY «M3W». [Ipu HeoOXoauMoCcTH KOHCYIbTAIIHS
MOJKET OBITh MPOAOIDKEHA B JOpMAaTe BUACOCBS3U C UCIIONb30BaHUEM OJHOM M3 HHTEPHET-
wiargopm. HemocpencTBeHHO mepen SK3aMEHOM IMPOBOAMUTCS TPYIIOBas KOHCYJIbTAILIMS
o BceM pazgenaMm u TemaM Kypca "KBaHToBas MexaHuka', BKJIIOYas pasjieln
"CTaTUCTUYECKHUE XAPAKTEPUCTUKN JTUHAMUYECKUX MMEPEMEHHBIX .

5. BHe pamMOK KOHTPOJBHBIX MEPONPUATUI TEKYIIMH KOHTPOJb OCYIIECTBISETCS
MOCPEACTBOM YCTHOTO OINpOca CTYIAEHTOB M OOCYXJCHHUS BOIPOCOB CTYIEHTOB Ha
[IPaKTUYECKUX 3aHATHSAX. B ciydae, ecnmu y cCTyleHTa MHOSIBHIIMCH JIONOJHUTENIbHbIE
BOIIPOCHI, OH MOXET 3aJaTh HX I[PENOJABATENII0 B IMHCbMEHHOM BHJE IOCPEACTBOM
KOPIOPaTHBHON 3JIeKTpoHHOH moutel HUY «M3Wy. [Ipu HeoOX0oIuMOCTH KOHCYIThTAIIHSI
MOJKeT OBITh MPOAOIKEHA B JopMaTe BUACOCBSI3U C HCIIOJIb30BAaHUEM OJIHOW U3 MHTEPHET-
wiargopm. HemocpencTBeHHO nepen 3K3aMEHOM IMPOBOIUTCS TPYIIOBAs KOHCYJIbTALMs
o BceM pasnenam u TeMaM Kypca "KBaHToBas MexaHuka', BKJouas paszel
"CoOTHOIICHUE HEOTIPEICIICHHOCTEH" .

6. BHe paMOK KOHTPOJBHBIX MEPONPUATHH TEKYIIMH KOHTPOJIb  OCYIIECTBISAETCS
MIOCPEACTBOM YCTHOI'O OIpOCa CTYJEHTOB M OOCYXJEHHsSI BOIPOCOB CTYIEHTOB Ha
IIPAaKTUYECKUX 3aHATHAX. B ciydae, ecim y CTyZleHTa MOSBUINCH JOINOJHUTEIbHBIE
BOIIPOCBHI, OH MOXET 3aJaTh MX MPENoAaBaTeNl0 B IMHCbMEHHOM BHUJAE IOCPEICTBOM
KOpIopaTHUBHOM 3nekTpoHHON nmoutel HUY «M3W». Ilpun HeoOX0AMMOCTH KOHCYIbTAIUS
MOJKET OBITh MPOJIOJIKEHA B (hOpMaTe BUJEOCBSI3U C UCIOJIb30BaHUEM OJIHOM U3 UHTEPHET-
wiargpopMm. HemocpencTBeHHO mepen 9K3aMEHOM HPOBOJIUTCS TPYIIOBasi KOHCYJIbTAlUs
o BceM pazgenaM u TemaM Kypca "KBaHToBas MexaHuka', BKIIOYas pasjien
"MukpouacTHIia B 10JI€ HEHTPAIBLHOU CUJIBI".

7. BHe pamMOK KOHTPOJBHBIX MEPONPHUATHI TEKYyIIHA KOHTPOJb OCYIIECTBIISAETCS
MOCPEJICTBOM YCTHOTO ONpOca CTYACHTOB M OOCYXICHHS BOIPOCOB CTYAECHTOB Ha
MPaKTUYECKUX 3aHATHSAX. B ciydae, ecnmu y cCTylneHTa MNOSIBHIIMCH JIOMOJHUTENIbHbIE
BOIIPOCBHI, OH MOXET 3aJaThb MX NPENOAABATENI0 B IMHCbMEHHOM BHUJAE IOCPEICTBOM
KOPIOPAaTUBHOM 3eKTpoHHOU TouThl HUY «MDWx». [1pn HEOOX0IMMOCTH KOHCYIbTAIIUS
MO>KeT OBITh MPOAOIKEHA B JOpMaTe BUACOCBS3U C HCIIOJIB30BAaHUEM OJIHOW U3 MHTEPHET-
wiargopm. HemocpencTBeHHO mepen SK3aMEHOM IMPOBOIUTCS TPYIIOBAas KOHCYJIbTAIIHS
[0 BCeM pa3fenaM M TemaM Kypca "KBaHToBas MexaHMKa', BKJIIOYass paszael
"CranmoHapHbIE COCTOSIHHSI CUCTEMBI JIBYX B3aUMOJECHCTBYIOIIMX MUKpOYacTUI'".

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB THCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena AuCIUIIIMHBI

O1eHOYHOE CPEACTBO

3arIaHupOBaHHBIE PE3YAbTATHI 00YUEHUS 110 TUCIUILIHHE Konbt
p pesy yi et A (B coorBercTBHH C 11.3.1) (THI 1 HAUMEHOBAHUE)
(B COOTBETCTBHH C pa3aesioM 1) MHIUKATOPOB
1]2]3]4]5]6]7
3HaTh:
OcHOBHBIE 3KCTIEpUMEHTANbHbIE (PaKThl, HEOOBICHUMBIE C TTO3ULIHIA KonTponbhas
KJIACCUYECKON (PM3UKHU U MPUBEIINE K CO3JJaHNI0 KBAHTOBOM W/I-2nk1 + + | + | pabora/KoHnTponbHoe
bu3uKn MEPOTIPUSITHE — 2
Meroasl onucaHus CTalMOHAPHBIX CBA3aHHBIX COCTOSHUN U Kontponbnas
COCTOSIHMI paccestHUs OJJHOM MUKPOUYACTHIIBI BO BHEIIHEM CHIIOBOM | MJI-2nk-1 + | + | pabora/KonTpoasHoe
T0JI€, & TAK)KE CHCTEMBI JIBYX B3aWMOJICHCTBYIOIMIMX MUKPOUYACTHI mepomnpusitue — 4
OCHOBHbIE IPUHIIMIIBI U TEOPETUUECKUH anmnapar KJIacCUu4ecKoi u KonTponpHas
KBaHTOBOH (PU3UKH pabota/KoHTposbHOE
MepornpusThe -1
I/II['2HK-1 + + + + +
Kontponbnas
pabora/KoHTponsHOE
MepoTnpHusTHE — 3
YMersn:
BbruucnsaTe sHepreTuyeckue u Apyrue puzndeckue KonTtponbHas
XapaKTePUCTHKH MUKPOYACTHI] BELIECTBA, HCIIONB3YS YpaBHEHHE paborta/KonTponbHOe
IIpenunrepa. MmepornpusTie — 3
I/II['ZHK—]. + + + +
Kontponbnas
pabota/KoHTpoabHOe
Mmeponpusitue — 4
OneHuBaTh CTENEHb BIMSHUS KBAHTOBBIX A((PEKTOB Ha KonTtponbHas
Terio(u3nuecKre CBONCTBA BEIIECTB U MPOTEKaHUE pabota/KoHTponbHOE
TEIUIO(U3NIECKUX MTPOIIECCOB mepornpusTue -1
I/II['ZHK—l + + + +
KontponbHas
pabora/KonTponbHoe

MEpONpHUsITHE — 2
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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. KonTponbaoe meponpustue -1 (KonrponbsHas pabora)
2. KontponpHoe meponpusitue — 2 (KontponsHas padota)
3. Konurponbnoe meponpusitue — 3 (KonrponbHas padota)
4. KontpoasHoe meponpusitue — 4 (KontpoasHas pabora)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE

Ixsamen (Cemecmp Nes)
HroroBas ouenka (MO) mo kypcy "KBaHToBass MexaHuKa" BBICTABISETCS Ha OCHOBAHUU
CEMECTPOBOM M HSK3aMEHALlMOHHOM COCTABIIIOLIEH M OINpEAeNseTcss KaK CpeIHEB3BELICHHOE
3HaYEHHE CIEAYIoMuX BeluuynH — Oaia Ttexyuero koutpois (bTK) u ouenku Ha sx3amene (03):
NO=0,4* BTK+ 0,6 * OD.

B nunmnoM BeICTaBIsETCS OICHKA 34 5 CEMCCTD.

Ipumeuanue: ONICHOYHBIC MAaTEPUAITHI 110 AUCIUILTAHE PUBEICHBI B (DOHJIC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Jlangay, JI. [1. Teopernueckas ¢pusuxa. B 10 T. T.1. Mexanuka : YueOHoe mocodue s
¢uznueckux cnenuanbHocTel ynusepcutetoB / JI. J1. Jlannay, E. M. JIudmmu. — 4-e uzn., ucnp. —
M. : Hayka, 1988. — 216 c. — ISBN 5-02-013850-9.;

2. Jlannay, JI. 1. Teoperuueckas ¢pusuka: B 10 1. T.2. Teopus nons : Yue6Hoe mocodue st
¢usnueckux crneuuanbHocteil yausepcureros / JI. JI. Jlannay, E. M. JIudmmun. — 7-e uzn., ucmp. —
M. : Hayka, 1988. — 512 c. — ISBN 5-02-014420-7.;

3. Jlanpgay, JI. [1. Teopetuueckas ¢pusuka: B 10 1. T.3 : KBanToBas MexaHuka (HepeIsITHBUCTCKAS
Teopus) : YueOHoe mocodue 1t pusnueckux crennanbHoctelt yausepcuteros / JI. J1. Jlanaay, E.
M. JIuduun ; Pen. JI. I1. IlutaeBckuii. — 5-¢ uz., crepeorun. — M. : ®usmariut, 2001. — 808 ¢. —
ISBN 5-922100-57-2.;

4. bo6pos, B. b. OcHOBHBIE TTOJIOKEHUS KIIACCUUECKOW MEXaHUKH, CTICIIMATILHON TEOPUHU
OTHOCHUTEJIBHOCTHU M KJIACCUYECKON TEOPUH IEKTPOMArHUTHOTO IOJIS : yueOHOe MocoOHe Mo Kypey
"KBanToBast Mexanuka'" 1o HampasieHuto "Snepras snepretuka u terodusuka” / B. b. boopos,
Harm. uccnen. ya-tr "MOU" (HUY"MBU"). — Mocksa : U3a-Bo MOU, 2020. — 100 c. — ISBN 978-5-
7046-2355-7.

http://elib.mpei.ru/elib/view.php?id=11327;

5. bobpos, B. b. OcHOBHBIE TOJI0’KEHUS HEPENSATUBUCTCKON KBAaHTOBOW MEXAHUKH : yueOHOe
nocobue 1o kypcy "KBanToBas MexaHuka'" 1o HampasJeHuo " nepHas sHepreTHKa u
termmodusuka" / B. b. boopos, Ham. uccnen. ya-t "MOU" (HUY"MBH"). — Mocksa : U3n-Bo
MDBU, 2019. — 108 c. — ISBN 978-5-7046-2236-9.

http://elib.mpei.ru/elib/view.php?id=11048;
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6. Jlannay JI. 1., JIupmmn E. M.- "KBanroBast Mexanuka (Hepenstusuctckas 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 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. Office / Poccuiickuii maket o(hUCHBIX IPOrpam;

2. Windows / OnepanrionHas cucrema cemeiictsa Linux;

3. Acrobat Reader.

5.3 UaTepHeT-pecypcsl, BKJIIOYast NpodeccHOHATbHBIE 0a3bl JIaHHBIX U HH(OPMAIIMOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. ba3a naHHBIX KypHaJoB u3aateabcTBa Elsevier - https://www.sciencedirect.com/
2. DJIEKTPOHHBIE pecypchl H3aaTelbcTBa Springer - https://link.springer.com/
3. Kypnadwl Institute of Physics (IOP), Betuxoopuranus - https://iopscience.iop.org/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun noMereHus

Y4eOHbIC ayAUTOPHH TS
IPOBECHUS JICKIIMOHHBIX
3aHSTHN U TEKYILETO
KOHTPOJIS

Homep ayauropum, OcHaienue
HaAaMMCHOBaHUE
K-120, MammHHBIM cepBep, KOHAUIMOHED
3an MBI]
T-209, Yuebnas CTOJI TIPEIOIaBaTesl, CTOJI yU4eOHBIH, CTYII,
ayIuTOpus mkad, BelaaKa A 01K IAbl, KOMIIbIOTEPHAS

CETh C BBIXOJIOM B MIHTEpHET, 2KpaH
VWHTEPAKTUBHBIN, MYJIbTUMEANITHBIN
MPOEKTOP, JOCKA MapKEpHasi, KOMIIBIOTEP
TIEPCOHAIBHBIN

Y4eOHbIe ayIUTOPUH IS
IIPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

T-209, YucOuas
ayIuTOpUs

CTOJI TIPETIoIaBaTeNsl, CTON YYeOHBIH, CTYI,
mKkad, BemagKa JUist O1eXk/1bl, KOMIIbIOTEpHAs
CeThb C BBIXOJOM B lIHTEpHET, 23KpaH
WHTEPaKTUBHBIN, MYJIbTUMEAUINHBIN
IIPOEKTOP, AOCKA MapKepHasi, KOMIIBIOTED
IIEPCOHAJIbHBIN

VY4eOHble ayAUTOpUH IS
MIPOBEACHUS
IIPOMEKYTOUYHON
aTTecTaluu

T-209, YuecOuas
ayIuTOpUs

CTOJI MIPEMNoIaBaTesl, CTOJ y4eOHbIH|, CTYIL,
mKkad, BemagKa JUist 0/1eX/1bl, KOMIIbIOTEpHAs
CeThb € BBIXOJOM B lIHTEpHET, 3KpaH
WHTEPaKTUBHBIN, MYJIbTUMEAUIMHBIN
IIPOEKTOP, AOCKA MapKepHasi, KOMIIBIOTED
IIEPCOHAJIbHBIN

ITomemenus s

T-412, YueOuas

CTOJI TIPENO/IaBaTelis, CTOJI YYeOHBIN, CTYI,

CaMOCTOSITENTLHON pabOTHI naboparopus KOMIIBIOTEPHAsI CETh C BBIXOJIOM B MIHTEpHeT,
BEIYHCIIATEILHON J0CKa MapKEpHasi, KOMIIBIOTEP
TEXHUKHU TIePCOHANTBHBIN
[Tomemmenus s T-205, Yuebnas CTOJI TIPENO/IaBaTelIs, CTOJI YYCOHBIN, CTY,
KOHCYJTBTUPOBAHUS ayIUTOpUs mkad, J0cka MapKepHas
ITomermenus mist T-213, ITogcobnoe
XpaHeHus: 000pyIOBaHUS MOMEIlEHUE

1 y4eOHOTro UHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KBaHTOBas MmexaHuka

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

Kontponbaoe meponpusrtue -1 (KorarponbsHas padoTa)

KonTponbaoe meponpustue — 2 (KontposibHas padota)
Kontponbnoe meponpusatue — 3 (KontponbHas paborta)
KonTponbaoe meponpustue — 4 (KontposibHas padora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

HNupexc KM- | KM- | KM- | KM-
Homep Pa3en muciumminHbl KM: 1 2 3 4
paznena Henens 5 8 13 16
KM:
1 KBanrtoBas (u3nka — peBOIONHS B €CTECTBO3HAHUU
11 OcCHOBBI KJ1aCCUUECKON (PU3UKU + + +
1.2 Pu3nyecKue OCHOBAHUS KBAHTOBOW MEXAHUKHU + +
2 VYpasuenue llpéaunrepa
2.1 Vpasuenue llIpénnarepa s MUKpOYacTHI + + +
3 OrnepaTopbl UMITYJIbCA, KOOPAUHATHI U SHEPTUU
MHKPOYACTHUIIBI
31 OrnepaTopbl UMITYJIbCA, KOOPAUHATHI U SHEPTUHU B + +
' KBAaHTOBOW MEXaHUKE
4 CratucTuyecKkue XapakTepUCTUKU JUHAMUYECKUX
TIEPEMEHHBIX
4.1 JlvHamuyeckue nepeMeHHbIe B KBAHTOBOW MEXaHUKE + + +
5 CoOTHOILIEHHS HEOTIPEAEIEHHOCTEN
51 CoOOTHOIIIEHHS] HEONTPEAEIEHHOCTEN B KBAHTOBOM + + +
' MEXaHUKE
6 MukpoyacTula B 1oJI€ LHEHTPAIbHON CUIIBI
6.1 IToBeneHne MUKpPOYACTULBI B IEHTPAJIBHOM I10JIE + + + +
7 CranuoHapHbIE€ COCTOSTHUSI CUCTEMBI JIBYX
B3aMMOJICVCTBYIOIINX MUKPOYACTHUII
71 JIBe B3auMOECMCTBYIOIIME MUKPOYACTHIIBI B KBAHTOBOM + + + +

MCXAaHUKEC
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Bec KM, %:| 15 | 30 | 30 | 25 |
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