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PABOYASA NPOrPAMMA YYEBHOWU OUCLUIMIIUHDI

51.0.23 — KeaHmoeasi MexaHuKa U cmamucmu4eckasi gpuszuka
Kod u HaumeHosaHue ducyuniuHbl 8 coomeemecmeuu ¢ y4ebHbIM MaHoOM

1. Koo u HaumMeHOBaHue HanpaelieHus noarotoBku/crneyuanbHOCTMU:

12.03.03 — homoHuUKa U onmouHgopMamuka

2. Mpodunb noaroToBku/cnewmanmsalmns: PomoHuka uonmouHgdopMamuka

3. KBanudukaumsa BbINYCKHUKA: 6akanasp

4. dopma obyyeHus: oyHas (OHeeHasl)

5. Kachepgpa, oTBevatoulas 3a peanusaumro UCLUNIIUHBI: 0802 — meopemudeckoll chusuku

6. CocTtaBuTenu nporpamMmmbl KoprHes Anekceli CmaHuciagosuy
DQHO

0.¢h.-M.H.

yueHas cmeneHs YueHoe 3s8anue

7. PekomeHpoBaHa: HMC gusuyeckozo ghakysibmema om 17.06.2022 2. npomokos Ne 6

(HaumeHogaHue pekoMeHOyrowel cmpykmypsbl, Gama, HOMep pPoMmoKosa)

8. YueOHbINt ron: 2023 - 2024, 2024 - 2025 CewmecTtp(bl)/TpumecTp(bl): _ 4-5




9.Lllenu n 3apa4n y4eOHOMN ANUCLIMNIIMHBI: OCHOBHOW Liefbio ANCUMUNIMHBI "KBaHTOBas MexaHuka u
cTaTtucTudeckas pusnka" aenaertcs opMmpoBaHme y CTYOEHTOB SCHOW (PU3NYECKON KapTUHbI SBIIEHUN,
NPOUCXOAALLNX KaK Ha MUKPOCKOMUYECKOM, TaK U Ha MaKpOCKOMMYECKOM YPOBHe, a Takke NoHUMaHue
B3aMMHOWN CBSA3W MeXOy YKa3aHHbIMW Krnaccamu siBneHun. B xoge m3yyeHus OUCUMNNWHBI CTyOEeHT
OOSDKEeH oBnafeTb OCHOBHbIMW MaTemMaTU4eckumu MetogamMuv U npuemamu TeopeTUYecKon UMK,
NprMobpecTn HaBbIKM PeELLEeHNA NPaKTUYECKMX 3aday B pasgenax KBAHTOBOW MEXaHUKWU, TePMOSUHAMUKM
N CTaTUCTUYECKON (OU3MKM.

10. MecTo y4yebHOM ancumnnuHbl B cTpyktype OOI: fAsnseTca gucumnnvHoi obsi3aTenbHo
yacTun. Kypc 3HaKoMuT CTy4EeHTOB C COBPEMEHHLIMU METOAaMU U NMOAXOAaMN TEOPETUYECKON (DU3NKUN Ha
npuMepe pasgenoB HEPEnATUBUCTCKaa KBaHTOBas MexaHuka U ctatuctmyeckas usmka. [ns ocBoeHus
Kypca HeobxoaMmoO uMCnonb3oBaTb MaTepuan BCeX MaTeMaTU4eckmx AucumnnuH 6as3oBor 4acTu
«MaTtematuka», a Takke gucuunnuH 6asoBon Yactu «Puanka». B cBoo ovepedb, matepuman Kypca
«KBaHTOBasi MexaHuka u ctaTucTnyeckas pusmka» Heobxoanm AN U3yvyeHus UCUMNIIMH BapuaTUBHOM
yactn «OCHOBbl KBaHTOBOW 9NEKTPOHUKM», «HaHomatepmanbl u HaHoTexHonormm» u «KBaHToBble
KOMMYHMKaLIN .

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi No AucuunnuHe/Moaynto (3HaHUA, YMeEHwUs,
HaBblK1), COOTHECEHHbIe C MMaHupyeMbIMN pe3ynbTaTaMu OCBOEHUs obpa3oBaTesibHOMN
nporpaMmmbl (KOMMNETEHLUAMU) U MHOAUKATOPAMU UX AOCTUXKEHUS:

Kog HassaHue komneteHuun | Koa(bl) NuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0by4eHus
OrlMK-1 | CnocobeH NpUMEHSTb OrlK- | NpumeHsaeT 3HaTb: OCHOBHbIE MOMOXEHUS N METOAbI
€CTeCTBeHHOHay4Hble 1 1.1 | 3HaHus HEePEenATUBUCTCKON KBAHTOBOW MeXaHUKM
3HaHWs, MeToabl Hayk B
MaTemaTn4ecKoro NHXXEHEePHON

YMETb: NCNOJ1b30BaTh B

aHalnmsa m NnpakTuke o

MORENMPOBaHUS! B NPOECCMOHANEHOM AESTENBHOCTH
MHKEHEDHOV 3HaAHUA O CBOMCTBAX MUKPO- U
[ESITENbHOCTH, MaKpOCUCTEM, a TaKKe MeTodax Mx
CBSA3aHHOI C “CCriefoBaHVst, MPUMEHSITb NMoSyYeHHbIe
DOTOHHBIMY 3HaHUA AN 0CBOEHUSA NPOMUMbHBLIX
TEXHOMOrUSIMY AVCLMMIVH 1 peLleHms

0bpaboTky npodeccroHanbHbIX 3aaay;
WHopmauun,

NPOEKTNPOBaAHNEM, Bnapgetb: COBpeMEHHbIM annapaTtom
KOHCTPYMPOBAHNEM W TEopeTUYEeCcKon 1 MaTeMaTUYeCcKoii
TEXHONOTNAMM OU3NKK, HEOBXOANMBIM A1 peLLeHMs
npon3soacTea

3aa4v HepenaTUBUCTCKON KBAaHTOBOW

3NemMeHTOoB, NpPMbOpPoB 1 -
MEXaHWKM U CTaTUCTUYECKON PUNKA

cncTeM POTOHMKN M
ONTOMH(POPMATUKK

12. O6bemM AMcUMNNNHbI B 3a4eTHbIX eanHMLUAax/vyac. (e coomsemcmeuu ¢ yyebHbIM nnaHom) — 8 /
288.

Popma NPOMEXYTOUYHON aTTeCTaLMnM(3avem/sxk3ameH) IK3aMEH



13. TpyaoemkocTb No BMAam y4yebHoum paboTbl

TpyaoemMKkocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
4 5
AyanTOpPHbIE 3aHATUSA 136 68 68
Jlekumm 68 34 34
B TOM yucne: npakTndeckme 68 34 34
nabopartopHble
CamocToaTensHas pabota 80 40 40
B TOM Yucne: Kypcosas paboTa (Npoekr)
dopma NpomexyTo4HOM aTTecTaumm Ok3ameH Ok3ameH — Ok3ameH — 36
(9k3ameH —  4ac.) - 72 36
UToro: 288 144 144

13.1. CopepkaHne ANCLUMNIIUHBI

Peanusauus
pasgena
HaumeHoBaHue pa3gena OUCLMNIWHBI C
Ne n/n CopepxaHue pasgena gUCUUnImHbI
ONCUMNINHBI NMOMOLLIbIO
OHNamnH-Kypca,
QYMK*
1. NNekunn
1.1 OkcnepyMeHTanbHble NPeAnoChIKA, NpMBEALInE K -
BO3HMKHOBEHUIO KBAHTOBOW Teopun. KBaHTOBbIE
cocTtosHus. BonHa Je-bponns. BonHoBasa yHKUmMS:
PU3NYECKUIN CMbICH, OCHOBHbIE CBOMCTBA. [pnHLmn
BBefgeHve B KBaHTOBYIO
- | cynepnosumyun. Onepatopbl PU3NHECKNX BEMNYNH.
oun3uky. lNoHATME BONHOBOW
Anrebpa onepatopoB. [oHATME CaMOCOMpPSKEHHOTO
dyHkuuun. Onepatopbl
(apmuToBa) onepatopa. CobCTBEHHbIE 3HAYEHUS 1
PU3NYECKNX BESTUYNH U UX o
cROVCTRA cobcTBeHHbIe (PyHKL MM onepaTopos. CBoncTea
’ COBCTBEHHbIX 3HAYEHUN N COBCTBEHHbIX (DYHKLMI
NNHENHbIX 3pMUTOBLIX ONEpPaTopoB. Ycrosne
COBMECTHOMW M3MEPUMOCTU (PU3NYECKUX BEMUYUH.
CooTHoLWeHWe HeonpeaeneHHOCTEN.
1.2 HecTaumoHapHoe HecTtauunoHapHoe ypaBHeHus LWpeauHrepa. -
ypaBHeHue LWpeguHrepa. YpaBHeHue HenpepbiBHOCTU. [AuddepeHumpoBaHme
CraumnoHapHoe ypaBHeHUe | onepaTopoB Mo BpeMeHW. CTaumMoHapHble COCTOSHMS.
LWpeguHrepa. CBolicTBa CTaunoHapHbIX COCTOSAHUIA. VIHTerpansl
OnemeHTbI TEOPUM aswxkeHns. CTaynoHapHoe ypaBHeHue LpegnHrepa B
npeacTaBneHun. KOOPOWHATHOM M MMNYITbCHOM NMpeAcTaBeHny.
1.3 OpaHomepHble 3agayn. [NpsamoyronbHasi KBaHTOBast -
ama. JIMHeNHbIV rapMOHMYECKNIA OCLUNNIATOP.
[BuxeHne B NpOCTpaHCTBEHHO-NEPUONYECKOM
noteHumane (rpebexka Oupaka). Obwasa Teopus
To4HO peluaeMble 3agaydn. 4 (T Avpaa) i P
OBUXeHUA B LieHTpanbHoM none. CobCcTBeHHbIe
OpHomepHble 3agayn.
PYHKUUKN 1 COBCTBEHHbIE 3HAYEHUS OnepaTopoB
[BuxeHne B LeHTpanbHOM
Hone KBaZpaTa yrnoBoro MOMeHTa 1 ero NpPoeKLmu.
PasgeneHvne nepeMeHHbIX B LeHTpanbHOM More.
PagnanbHoe ypaBHeHue LpeguHrepa. Obwme
cBOWCTBa pelueHnd. Tokm B atomax. MarHeToH bopa.
ATOM Bogopoaa.
1.4 MNoHaTne  pencrTeus. MeTon BKB. dopmyna | -
MpnbnwmxeHHble MeToAbI kBaHTOBaHMs bBbopa—3ommepdenbaa. [NpoxoxageHue

KBaHTOBOW MEXaHWUKM.
KBasuknaccmnyeckoe
npubnmxeHmne.
CraunoHapHas Teopus
BO3MYLLEHUN

MUKPOYaCTUL, CKBO3b MNOTEeHuManbHbii Gapbep B
KBa3UKNacCcn4eckom npubnmKeHun.

CraunoHapHas Teopusi BO3MYLLLEHWIA ANd
HEeBbIPOXAEHHbIX YPOBHEN. YCNOBUS NPUMEHUMOCTH.
Teopus BO3MYLLEHUIN NPY HANUYUK BbIPOXAEHUSA (4Ns
BrIM3KMX YPOBHEN).




1.5

Teopus KBaHTOBbIX
nepexonos.
HepenaTtusucrtckas Teopus
n3nyveHus

Teopusi KBaHTOBbLIX MNEepPexodoB ANA BO3MYLLEHWUH,
OEVCTBYIOLIMX B TEYEHWEe KOHEYHOro MpoMeXyTKa
BpeMeHn. Teopus KBaHTOBbIX MEpPexodoB AN
rapMOHUYECKMX BO3MYyLLeHun. "3onotoe" npaBuno
depmun. MaMUNbTOHMAH 3apSXKEHHON MUKPOYacTULbl B
anekTpomarHntHom none. Cnyyan crnaboro nons.
MoHoxpomaTtuyeckas BOMHa. MornoweHune "
BbIHYXXAEHHOE 9MNeKTPOMarHUTHoe Wu3nyyYyeHue cBeTa
atomamu. [nuHHOBONHOBOE npubnwmxeHne. lMpasuna
oThopa AN ANEKTPUYECKOro AMNONbLHOro U3nyyYeHums.

1.6

HepeJ'IHTI/IBI/ICTCKaﬂ Teopusa
CnnHa

CnunHoBbIN MOMEHT anekTpoHa. MartpuyHas dopma
onepaTtopoB. Matpuubl Maynu. BonHoBble dYHKLMK
CMMHOBBLIX COCTOSIHUMIA. CnnHopbl. YpaBHeHue [laynu.
Odpekt 3eemaHa. CnuH dotoHa. CBA3bL cChvMHA U
nonspusaumu.

1.7

Teopusa MHOMMX YacTul,

YpaBHeHue WpeguHrepa ans cuUcTeMbl
TOXOECTBEHHbIX  yacTuy. CummeTpuss  BOSTHOBOM
dyHKuun. Ceasb co cnmHoM. MpuHumn MNaynu. Metog
Xaptpu-®oka. Teopus aTtoma renud. OcHoBHOe
cocTosiHue. Bo3byxaeHHble cocTosaHus. KynoHoBckoe
" obMeHHoe KynOHOBCKOE B3aMMOJeNCTBME.
TpuUNNeTHbIN U CUHIMETHbIV renun.

1.8

TepmoguHamMmuka

MoHaTtne Temnepatypbl. lMepBoe K BTOpoe Hadana
TEPMOANHAMUKMN. MeTtoq TepMOANHAMNYECKNX
noTeHuymanoB. CeBoboaHas aHeprusa. TepmoagnHammka
OV3NEKTPUKOB U MarHeTuKkoB. TepMoanHaMmMka CUCTEM
C NepemeHHbIM 4YucrioM 4vacTul. Teopusi asoBbIX
nepexogoB NEPBOro 1 BTOPOro poAa.

1.9

OcHOBHbIE NpeAcTaBneHns
CTaTUCTUYECKON GOU3MKU

dopmanusm JlarpaHxa n MNammnbetoHa. O606LEeHHbIE
KoopauHaTtbl W MMMynbCbl. PyHKUMs [amMunbTOHa.
daszoBoe  npocTpaHcTBO.  Teopema  Jlnysunns.
Oprognyeckas rmnortesa.

CraTtuctnyeckas gumsmka
Knaccu4ecknx cUcTem

MukpokaHOHMYeCKoe pacnpegeneHue. CBsasb
3HTpONUN 7] BEPOSATHOCTM. KaHoHunyeckoe
pacnpegeneHne. WpgeanbHbin ra3. PacnpegeneHue
MakcBenna n bBonbumaHa. Bonblloe KaHoOHM4Yeckoe
pacnpegeneHune. Knaccuyeckas Teopusi TEMI0EMKOCTHU
TBEPAbIX Ten.

OnemeHTbI (hmsmyeckom
KMHETUKN

YpaBHeHune BonbumaHa B penakcaunoHHOM
NPUBNUXKEHNN. Pacuert KoahpumLmeHTOB
NPOBOAMMOCTM U 3NEKTPONPOBOAHOCTH.

Crartuctnyeckas dumsuka
KBaHTOBbIX CUCTEM

KsaHTOBOE KaHOHM4Yeckoe pacnpegeneHuve.
PacnpegeneHnue depmu-Qupaka. TemnepaTtypa
BblpOXAeHUs. BbIpOXOEHHbIA  3NEKTPOHHbLIM  ras.
OneKkTpoHHas TennoemMKoCTb MeTansnos.
PacnpegeneHne bose-OnHwTenHa. fABneHune ©6o03e-
KOHOeHcaumn. PaBHOBecHoe TennoBOe W3ny4eHue.
$opwmyna lNMnaHka.

2. NpakTnyeckne 3aHATUA

2.1

BeeneHune. BonHoBas
dyHKumna. Onepatopsbl
PM3NYECKMX BENMNYNH N NX
cBOMCTBA

BonHoBas dyHkuusa. BeposTHOCTHasa nHTepnpetauums.
Hopmuposka. CpegHue 3HaveHust hnusnyeckmx
BenunuyuH. Anrebpa onepatopoB. Cob6CTBEHHbIE
3Ha4eHus U coBCTBEHHbIE (OYHKLIMKN OnepaTopoB.
CooTHoLleHWEe HeopeaeneHHOCTEN.

22

OpHoMepHble 3agayn.
LleHTpanbHoe none

MpamoyronbHaa noTeHuuanbHas <dma. JIMHenHbIN
rapMOHNYECKUA  OCUMANATOP,  CNEKTp  SHeprum,
BOJSIHOBblE (PYHKUUM CTaUMOHAPHbLIX COCTOAHUA. ATOM
Bogopoaa. CpegHve 3Ha4YeHns PrM3N4EeCKUX BEMMYMH B
CTaUUNOHAaPHbIX COCTOSHUSAX.

2.3

MpnbnmxeHHoe peLueHne
CTauuoHapHbIX 3agad.
KBasuknaccunyeckoe
npubnNuxeHune.

dopmyna KBaHTOBaHMS Bbopa—-3ommepdenbaa.
lMpoxoxaeHne MUKpOYacTUL, CKBO3b MNOTEHUManbHbIN
Oapbep B KBA3WKIACCUYECKOM  MPUONMKEHMWMN.
CrauunoHapHas Teopus BO3MYLLEHWI ans




HEBbIPOXAEHHbIX YPOBHEN. Teopus BO3MYLLEHUN npu
HanNM4YUn BbIPOXOEHWUS.

2.4 Teopusi KBaHTOBbLIX MNEPexofoB ANA BO3MYLLEHUH, | -
OEVCTBYIOLLIMX B TEYEHWEe KOHEYHOro MpoMeXyTKa
BpeMeHn. Teopus KBaHTOBbIX MEpexodoB AN
Teopus KBaHTOBbIX rapMOHUYECKMX BO3MYyLLeHun. "3onotoe" npaBuno

nepexoaos. Ddepmum. MornoweHne " BbIHY>XOEHHOEe
3NEeKTPOMarHUTHoOe  M3ryvyeHue cBeTa aToMaMMu.
OnuHHoBONHOBOE npubnuxeHne. [MpaBuna oTbopa
ana 3nekTpuyeckoro AunosibHOro U3nyvYeHud. Bpelvm
XN3HM aTOMOB.

2.5 HepenaTtusncrckas Teopusa | CnvHOBbIN  MOMEHT anekTpoHa. Matpuusl [MNaynwn. | -
CMVHa 9NeKTpoHa BornHoBble YHKLUN CMUHOBBLIX COCTOSIHUN.

2.6 OnucaHue cuctem Teopus atoma renusi. OCHOBHOe M BO3OYXOEHHOe | -
TOXOECTBEHHbIX YacTuy COCTOSIHMSA.

2.7 lMepBoe M BTOpoe Havano TepmoguHamwukn. Metop | -
OcCHOBbI TEPMOAVMHAMMUKM

Linknos. MeTof TepmMmogmMHamMmn4ecknx noTeHLymnanos.
2.8 HaxoxaoeHnune OYHKLMUK amunbTOHA | -

OcHOBHblEe MeToAbl

N cuctembl.®aszoBoe npocTpaHcTBO. PasoBbIi 00BLEM.
CTaTUCTUYECKON GOU3NKK

dasoBasi Tpaektopus Teopema JlnyBunns.

2.9 MwukpokaHoHn4Yeckoe pacnpegeneHme. KaHoHuyeckoe | -
Crartuctnyeckas dumsuka .
pacnpegeneHve. WpgeanbHbln ra3. PacnpegeneHue
KIacCUYeCcKnx CUCTEM
Bbonbumana n Makcesenna.

2.10 KBaHTOBOE KaHOHW4YecKoe pacnpegerneHue. | -
PacnpegeneHwve depmu-upaka. TemnepaTtypa
Cratuctnyeckas uauka pea pmm-[vp N patyp
BbIPOXAEHUS. BblpoxaeHHbIN depmu-ras.

KBaHTOBbIX CUCTEM J .
PacnpegeneHne bBose-OnHwTtenHa. Temnepatypa

Bo3e-koHaeHcauumn. Pacnpegenenue MNnaHka.

* 3anoniHsemcs, ecsiu omoesibHble pa3desibi OUCUUMIIUHBI U3y4aromcsi ¢ NoMOWbio OHNalH-Kypca. B KosoHke
lMpumeyaHue HeobxoduMo ykaszampe Ha3gaHue oHnalH-Kypca unu OYMK. B Opyeux criydasix e sueliku cmagsamcs
rpoyepKu.

13.2. Tembl (pasgenbl) AUCLUUNIIUHBLI U BUAbI 3aHATUNA

Bugpbl 3aHsaTUN (4acoB)
Ne HaunmeHoBaHne Temsbl [Ty S———
n/n (pasgena) gucumnnuHbI Jlekumm | MNpaktndeckne | JNlabopaTopHblie paGoTa Bcero
4 cemecTp
BeeneHune. OCHOBHblE
1 NOSTIOXXEHNSA TEOPETUYECKON
MEeXaHWUKU 1 SNeKTpoauHaAMUKA 6 6 5 17
2 OCHOBbI TEPMOVNHAMUKN 8 8 15 31
3 OcHoBHble MeTObl
CTaTUCTUYECKON (DUSUKU 12 10 10 32
Crartuctmnyeckasa dumsmka
4
KNaccu4eckmnx cucTem 6 8 6 20
5 OnemeHTbl hmandeckomn
KUHETUKN 2 2 4 8
5 cemecTp
6 OCHOBHbIEe NOMOXEHMS
KBAHTOBOW MEXaHWKMN 7 7 8 22
7 TouHo pellaemble 3a0a4m 7 7 8 22
MpnbnmxkeHHble MeToabI
8 .
KBAHTOBOW MEXaHWUKM 6 6 6 18
HepensTtuBucTckas Teopust
9 cnuHa. Cnctemsl
TOXXAECTBEHHbIX YacTulLl 7 7 9 23
Cratuctnyeckas gusmka
10
KBaHTOBbIX CUCTEM 7 7 9 23
UToro: 68 68 80 216




14. MeToan4yeckue ykasaHuUs Ans ooy4aroLWmMxXca no 0CBOEHUIO ANCLUMNIIUHDbI:
(pekomeHOayuu obydarouUMCcs Mo 0C80EHUK QUCUUNIUHbI: yKa3aHue Haubosiee crioxHbIx pa3denos, paboma ¢
KOHcriekmamu fekyud, rnpe3eHmayuoHHbIM MamepuasioM, pekoMmeHOayuu no 8bINnofIHEeHUK Kypcogol pabomel, ro
opaaHu3ayuu camocmosimenbHoul pabomel rno ducyurnuHe u op.)

Heobxodumo cmpozo criedogamb pekoMmeHdayusam rnpernodagameris rio U3y4eHuUro Mamepuarna.
CucmemamuyecKu 8bInoNHIMb 3adaHusi, npednazaemsie npernodasamesem.

15. lepeyeHb OCHOBHOM W [AOMOSIHUTENIbHOM nUTepaTypbl, PECYpPpCOB WHTEpPHEeT,

HeobOXoaUMBIX AN OCBOEHUSI ANCLMNIIUHBI (Criucok iumepamypbl 0GhOPMISIEMCS 8 COOM8emcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obujasi CKeosHasi Hymepauyusi 05151 6cex 8U008 UCMOYHUKO8)

a) OCHOBHas nuTeparypa:
Ne n/n MCTOYHNMK

1 Laebidos, A.C. Keanmoseas mexaHuka / A.C. [aebidos. — Cl16: EXB-llemepbype,
2014. — 703 c.
AHcenbm A.U. OcHosbl cmamucmu4eckol hu3uKku U mepmMoOUHaMUKU [Br1eKmpPOHHbIU
pecypc] : y4ebHoe nocobue. — AnekmpoH. daH. — CI16. : JlaHb, 2007. — 448 c. //
«YHusepcumemckasi bubniuomeka online» : ariekKmpoHHO-6ubriuomeyYHas cucmema. —
URL : http.//e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=692

6) gononHWTenbHasa nuTepaTtypa:

Ne n/n McToYHUK

KonbiTuH, N.B. KBaHTOBasa Teopus: kypc nekumm gns By3oB 4.2/ A.C.KopHes,

3 H.J1.MaHakoB, M.B.®ponos — nsgatenscko-nonurpaduyeckun LeHtp By, 2008 — 88 c.
http://www.lib.vsu.ru/elib/texts/method/vsu/m08-189.pdf

lanuykud, B.M. 3ada4u rno keaHmosol mexaHuke : y4ebHoe nocobue 0s1si cmyo. us.
4 crieyuarnbHocmelti 8y308 : 8 2 4. / B.M. lNanuykud, 6.M. KapHakos, B.1. KoeaH .— M. :
Edumopuan YPCC, 2001.

banawos, B.B. Kypc keaHmoeol mexaHuku : Y4ebHoe nocobue 0nsi cmyd. ¢hu3s.qhak.

5 Y. 1/B.B. banawos, B.K. [JonuHos .— M. : 130-e0 Mock. yH-ma, 1974 .— 379 c.

6 banawos, B.B. Kypc keaHmoegou mexaHuku : YyebHoe nocobue 0rns cmyod. ¢bus.cpak.
Y. 2/B.B. banawos, B.K. [JonnuHoe .— M. : 130-e0 Mock. yH-ma, 1978 .— 196 c.

7 Cokonos A.A. KeaHmosasi mexaHuka / A.A. Cokornos, .M. TepHos, B. Y.
XKykosckut .— M. : Hayka : ®usmamnum, 1979 .— 528 c.

8 @nozee, 3. 3adayu rno keaHmMoesol mexaHuke : 8 2 4. / 3. XakeH ; nep. ¢ aHen. b.A.

JIbicosa; nod ped. A.A. Cokonosa .— Yepenosey : Mepkypud-lpecc, 2000.
JlaHday, J1.[. Teopemuueckas cpusuka. T. lll: KeaHmosasi MmexaHuka
9 (Hepensmuesucmckas meopus) / J1.. JlaHday, E.M. Jlucpwuy. — M.: @uamamsum,

2001. — 803 c.

Brnoxunues, .M. OcHosbl keaHmosol mexaHuku / [.U. bnoxuHyes. — CIl16: J1aHb,
10

2004. — 664 c.

11 Gasapos W.IN. TepmoduHamuka / N.I1. basapos. — M.: Beicw. wk., 1991. — 376 c.
JlaHnday J1.[]. Cmamucmudeckas ¢pusuka / J1.4. JlaHday, E.M. Jlucbwuy. — M.: Hayka,

2| 2001.~ 613,

13 Pymep KO.b. TepmoduHamuka, cmamucmu4deckas ¢pusuka u kuHemuka / HO.b6. Pymep,
M.LL. PeiekuH. — Hosocubupck: N33-eo0 Hosocubupck. yH-ma, 2000. — 608 c.
Tepnieukud A.I. Cmamucmudeckas ¢pusuka / A.M1. Tepneuykud. — M.: Bbicwi. WK.,

14
1994. — 350 c.

15 CbopHuk 3aday4 no meopemudeckol ¢pusuke / J1.I". [peyko, B.U. Cyzakos, O.Q.

Tomacesud u 0p. — M.:Bbicw. wk., 1972. — 336 c.

KeacHukoe U.A. TepmoOuHamuka u cmamucmudeckas ¢usuka. T. 1: Teopus

16 | pasHosecHbIx cucmem. TepmoOuHamuka / N.A. KeacHukos. — M.: EQumopuan YPCC,
2002. — 240 c.

17 | KeacHukos N.A. TepmoduHamuka u cmamucmudeckas ¢pusuka. T. 2: Teopus



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=262
http://www.lib.vsu.ru/elib/texts/method/vsu/m08-189.pdf

pasHoeecHbIx cucmem. Cmamucmudyeckas ¢pusuka / N.A. KeacHukos. — M.:
Edumopuan YPCC, 2002. — 432 c.

18 KeacHukoe U.A. TepmoOuHamuka u crmamucmudeckas ousuka. T. 3: Teopusi
HepasHosecHbIx cucmem / N.A. KeacHukos. — M.: EQumopuan YPCC, 2003. — 448 c.
19 | Ky6o P. Cmamucmudyeckasi mexaHuka / P. Ky6o. — M.: Mup, 1967. — 452 c.

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLmnansHblie pecypebl UHTEPHET)™:
Ne n/n Pecypc

20 http://www.lib.vsu.ru/elib/texts/method/vsu/m14-154.pdf
21 http://www.lib.vsu.ru/elib/texts/method/vsu/m20-121.pdf

* Bnavane ykasbiBaoTca OBC, ¢ koTopbiMn umeroTcsa poroBopa y BIY, 3atem OTKpbITble 9MNeKTPOHHO-
obpasoBaTtenbHble pecypchbl, OHNamH-kypcbl, YMK

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrO obecrnevyeHUs ANs CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekoMmeHdayuu, nocobusi, 3adadyHuKku, MemodudyecKue yKa3aHusi MO 8bIMOSTHEHUI
rnpakmu4eckux (KOHMpPOsbHbIX), Kypcoebix pabom u dp.)

Ne n/n NcTouHnk

17. Obpa3soBaTenbHble TeXHONIOrMN, UCNONb3yeMble NpU peanusauum y4yeoHomn
ANCLUUNIINHBI, BKITHOYaa AUCTaHUMOHHbIe obpa3oBaTtenbHble TexHonorum (AOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe oOyYeHue):

18. MaTepnanbHO-TeXHU4YeCKoe obecneyeHne AUCLUUNIIUHDI:

JlekunoHHas ayonTopua, 0OCKa, yqeGHaﬂ nntepartypa, OuCnnenHbIn Knacc.

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLLEeNn N NPOMEXYTOYHOWN aTTecTaumm

MopAOoK OLEHKM OCBOEHMs oby4alolmMucs yd4eGHOro MaTepuana onpegensiercs
coepXxaHMeM crneayLwmnx pasaenos ANCUMNIIVHBI

HaumeHoBaHve UnaunkaTtop(bl)
Ne KomneTteH
pasgena oucumnvHbl OOCTUXEHUA OueHouYHbIE cpeacTBa
n/n umns(n)
(moayns) KOMMeTEeHL MM
BseneHne. OCHOBHblE
NonoXxeHns
1. TeopeTn4eCcKon OonkK-1 OonK-1.1 KOHTpornbHasi paboTta 1
MeXaHVKN 1
3NEKTPOAMHAMMUKM
2. OcHoBb OrK - 1 OnK — 1.1 KOHTpOMbHas paboTa 1
TEPMOAUHAMMKN
OcHOBHblEe MeToAbl
3. CTaTUCTMUYECKOM OnkK-1 OnK-1.1 KOHTporbHasi paboTta 1
PU3MKK
Cratuctnyeckas
4, dur3nKa Kraccn4eckmx OnkK-1 OnK-1.1 KOHTporbHasi paboTta 1
cucTem
5. OTNEMEHTLI (PU3UIECKOM OonkK-1 OonK-1.1 KOHTpornbHasi paboTta 1
KMHETUKN
MpomexyToyHasa aTTecTaumns
Cnuncok BonpocoB K 3Kk3aMeHy 1
dopma KOHTPOns — 9K3aMeH
6. OCHOBHbIevnonomeHm OonkK-1 OonK-1.1 KOHTpoOrnbHasi paboTta 2
KBaQHTOBOW MEXaHWKM
7. To4HO peluaemMble OnkK-1 OnK-1.1 KOHTpoOrnbHas paboTta 2



http://www.lib.vsu.ru/elib/texts/method/vsu/m14-154.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m20-121.pdf

HanmeHoBaHue WHankaTop(bl)

Ne KomneTeH

/n pasgena QUCUUNIvHbI LMA(M) OOCTVDKEHUSI OueHouHble cpeacTea

(mopgynsi) KOMMEeTEHLMM
3agauv

MpnbnwmxeHHble

8. MeToAbl KBAHTOBOM OnkK-1 OnK-1.1 KOHTpoIbHasi paboTa 3
MEeXaHWKU

HepenaTtusucrtckas

Teopus cnvHa.

9.

Cuctemsl
TOXOECTBEHHbIX YacTuL
CraTtuctunyeckas
10. du13mKa KBAHTOBbIX OrlK -1 OrnK-1.1 KOHTponbHaga paboTa 3
CUCTEM
MpomexyTouyHast aTTecTauus
dopmMa KOHTPONs — 9K3aMeH

OonkK-1 OonK-1.1 KOHTpoOrnbHasi paboTa 3

Cnuncok BOMpoCoB K 3K3aMeHy 2

20. TunoBble OLEHOYHbLIE CcpeAcTBa M MeToAuMYeCcKMe MaTepuanbl, onpegenslowme
npoueaypbl oLueHUBaHUsA

20.1. TeKyWwMn KOHTPOSb yCneBaeMocTun

KoHTpornb ycneBaeMocTv N0 AUCLMMINHE OCYLLECTBISAETCS C MOMOLLBIO Cneaylowmnx OLEeHOYHbIX
cpencrs:
KoHTponbHas pabota 1,2,3
(HaumeHoB8aHUe OUEHOYHO20 cpedcmea MeKyuweao KOHmMpOJIsl ycriegaemocmu)
Mpumep BapuaHTa KOHTPONbHOM paboTbi 1

1. Haitu konnyecTBo TeNNoTbI, Noy4aeMoe oaHMM MoreM rasa bepTno npu n3oxopHoM HarpeBaHuun OT
TemnepaTypbl T1 go TemnepaTypbl T2. 3aBUMCMMOCTb WM30OXOPHOW TEMroeMKOCTU OT TemnepaTypbl

2a

_C,= CY+ 7
cynTaTb N3BECTHOMN .
2. a3, cocTosawmn n3 N HeE3aBUCUMbIX JIMHENHbLIX FAPMOHUYECKNX OCLIMINSIATOPOB Maccol m, 4acToTom
W HaxoauTcsa npu TemnepaType T. Hantn nHterpan coCcTosHMS U BblpaXKeHne A5ist BHYTPEHHEN SHEPIrun
(pacyeT NnpoBOANTL B ChepryeCcKor CUCTEME KOOPAUHAT).
3. VigeanbHbIn ras3, cCoCTOALWMN M3 MOMNEKYNT MaccorM M, HaxoguTcst BHyTpu 6eckoHevHoro napabonovga
BpaLleHusa (dpopmMa rpaHuLbl napabononaa sagaeTcs ypaBHeHMEM Z=0p?), NOMELLEHHOro B 0AHOPoAHOe
none TAroteHns. 3anncaTb HOPMUPOBaAHHOE pacnpeaenenne bonbumaHa. Hantn cpegHee u Hanbonee
BEPOATHOE NOSOXEHNE MOSIEKY B cocyae.

Mpumep BapuaHTa KOHTPOJSIbHOW pPaboThbI 2
2

_ —ax
1. Nana BonHoBas yHKUWS ‘P(x)— Axe roe —©<X<% pocrognHas & >0

A4=2

HanTtn HopMnpoBoYHyto noctosiHHyo A.  OTBeT:

~

x| .
2. Bbiuncnute kommytatop L7 1 Otet: — 2ihxz
3. Yactmubl HaneTawT cneBa Ha NPSIMOYrOfibHYK MOTEHUMANbHYK CTYNEHbKY, M300paXKeHHyl Ha
pucyHke. Onpegenutb koadhduumneHT oTpaxkeHus R gnsa cnyyasa E>UO.

2
e[ VE-JE-U,
OTBer: \/E—i_ “E_UO




Mpumep BapuaHTa KOHTPOJSIbHOW paboThbI 3
1. Ins yactuubl B 6€CKOHEYHO rny6oKOoM MpsiIMOYrofibHON NOTeHUuanbHon siMe WwWupuHbl a (0 < x < a)

2
v ) (p2)
HanTh cpegHne 3Ha4YeHnA n .

(=2 ()=

OTBeT: a

2. Ha yacTtuuy 13 npeablayLuen 3agadm HanoxeHo Bo3MyLLeHne
a
V(x)=a- 6| x - 5

HanTtn cosur QHEepPreTn4eCcKknx ypOBHeVI B nNepBOM nopAake teopumn BOSMyLLI,GHVII?I.

ol =2a/a

OTgerT: npu HeyeTHbIX 77| ocTanbHble Hynu.

3. JIVHENHbIN rapMOHNYECKUIN OCLMNMATOP C Maccown H  yactotoin @ u 3apsaoM e Haxoguncd npu

t — —00 ‘n> 0 y
B COCTOSIHUM . OH nopBepraeTcs BO3dEWCTBUIO BHeLIHero nons (BAoNMb OCKU  X)
HaNpsXXEHHOCTbIO:
2

£(t)= 2o exp| -
T

Hantn B nepBoM nopagke Teopun BO3MyLLI,eHI/II7I BEPOATHOCTb O6Hapy)KVITb ocumnnnAaTop B COCTOAHUU

n-)

2.2
e & 2 _w?t2h
W, =G50 202,
OrtBert: 2uhe
4. Hantu 3aBUCUMOCTb OT TemnepaTypbl XMMU4eckoro noteHumana [(T) n BHyTpeHHen sHeprim U(T)
AN BbIPOXAEHHOro ynbTpapenstuBuctckoro depmu-rasa.
5. Hantn temnepatypy 603e-koHaeHcauun Ans cnabopensTMBUCTCKOro 6o3e-raza C TOYHOCTbIO A0

yneHos 1/c2.

OnucaHune TexHonornm nposeneHuns

Ha peweHne 3agaHun KOHTpOJ'IbeII7I paGOTbI BblOensieTcsa 2 akageMmn4ecknx yaca. I'IpM peweHnn 3agavd
CTYAEHT MOXEeT NOoJ1b30BaTbCA 3apaHee NnoaArotoBfieHHbIMK MeToOUYECKUMN MaTepunanamn.

Tpe6OBaHI/IF| K BbIMOMNHEHMIO 3aaHNI (VIJ'IVI LUKanbl N Kputepmmn OLl,eHVIBaHI/IFl)

OueHKa «OTNNYHOY: ModpobHbIe u 6e30lWub0YHbIe pelieHUs 8cex 3aday, AoMyCKatomes He3HaYUmeribHble
8bIYUCIUMEbHbIE HEMOYHOCMU.

OueHKa «xopoLLo»: ModpobHsle pelueHus ecex 3adau, 8biI60p nNpasunbHo20 xoda peweHusi Onsi ecex 3adad,
dornycKaomcs 8bI4UCIUMESIbHbIE HEMOYHOCMU, @ MaKXe HEeroJsIHOe 8bIMOSIHEHUE 0mOesibHbIX 3a0aHull.

OueHka «yooBNeTBOPUTENBHOY: peweHue omoesbHbix 3aday, 00MycKaromcsi He3Ha4umesibHbIe HeMoYyHOCMuU
8 8blbope memoda u xola pelwieHuUs 3adayu.

OueHKa «HeyOoBNEeTBOPUTENBHO» omcymemeue rnpasusibHO peueHHbIX 3aday, Ucrofib308aHue OWUGOYHbIX
mMemo0doe8 u rpuemos Os1s1 pelueHUs1 nocmaeJsieHHbIX 3adad.

20.2. NpomexyToyHas atrecTayus

I'Ipome»(yTquaﬂ arrectaumd no AaucuuniinHe ocyuwectendetcaA C MnoMoulbio  cneayruimx
OLUEHO4YHbIX CpeacCTB:
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13.
. OgHo4YacTUYHbIE Knaccuyeckue pacnpenenenus (pacnpeaeneHve Makceenna no npoekumsm

14

15.

16.
17.
18.

19.
20.

N

o s

16.
17.
18.
19.
20.

21

Cnuncok BONpocoB Ansi NpoBeaeHust ak3ameHa 1

(HaumeHoB8aHUe OUEHOYHO20 cpedcmea MPOMEXYMOYHOU ammecmauuu)
OCHOBHbIE NOSOXEHNS TEOPETUHECKON MeXaHNKN. PyHKUunA MaMmnbToHa.
OcHoBHbIEe NOMNOXEHNS anekTpoaMHaMnkn. CKansipHbIi U BEKTOPHLIN NOTeHUuarn.
TepMmognHaMMUYECKUIA U CTAaTUCTUYECKMIA CNOCODbI ONMMCaHUS MaKpOCUCTEM.
lMepBoe 1 BTOpOE Ha4vano TepmoanHamnkn. Metoa TepMoanHaMUYECKMX NOTEHLMASOB.
TepmoanHamMmuka OUanNeKkTPUKOB U MarHETUKOB.
dasoBble nepexogbl 1ro poga.
dasoBble nepexonbl 2ro poga.
OcHoOBHble NOCTynaTbl CTAaTUCTUYECKOrO OnMcaHus Makpocuctem. das3oBoe MPOCTPaHCTBO.
dyHKUMA pacnpeneneHus. dprogudeckas rmnoresa.
MwuKpokaHOHMYeCcKoe pacnpeaeneHme.

. KaHoHn4eckoe pacnpeaeneHnue M'mbbea.
11.
12.

OYHKUMA pacnpeaeneHns ans sHepruu.

Teopema o0 paBHOpacnpeaeneHn KNHETUYECKOW SHEPrMK No cTeneHsiM cBoboabl 1 Teopema
o Bupuane.

Knaccuyeckas Teopusi TENNOEMKOCTV TBEpPAbIX Ter.

1 abConOTHBIM 3HAaYEHMAM CKOPOCTH, pacnpeneneHne bonbumaHa).

BornbLloe kaHOHMYeckoe pacnpeaeneHue.

KoppensiumoHHast aHeprust n TepmogmHamMumka nnasmoi.

TepmMmoanHamuka CUCTEM C NEPEMEHHBLIM YMCIIOM YacTuL.

OnemeHTbl  M3n4eckomn KUHETUKN. KuHeTuyeckoe  ypaBHeHuMe  bonbumaHa B
penakcaumoHHOM NpUBIIKEHNN.

ABneHnsa nepeHoca: BA3KOCTb, NEKTPO- U TENMONPOBOLHOCTb.

YpaBHeHune dnHwTenHa—Pokkepa—TInaHka. Quddysuns.

Cnncok BonNpocoB And NpoBeAeHNs1 3k3aMeHa 2
(HaumeHogaHUe OUeHOYHO20 cpedcmaa NPoMexXymoyHol ammecmauuu)
OnemeHTbl PU3NYECKON KNHETUKM
OcHoBHbIe NOCTYNaThl KBAHTOBOW MexaHukn. BonHoBast yHKUMS.
OnepaTtopbl hmsmdeckmx BenuumH. CBONCTBa COOCTBEHHBIX YMCEN N COBCTBEHHbIX (DYHKLMUI
3apMuTOBa onepaTtopa.
BpemeHHasi aBontoums KBaHTOBOW cucTembl. HectaumoHapHoe ypaBHeHue LpeguHrepa.
CTtaumoHapHble COCTOSHMA KBAHTOBOW cucTtembl. CTaunoHapHoe ypaBHeHue LpeawnHrepa.
WHTerpansl COCTOSHMUS.
OpHomepHoe aswxkeHue. MNMpsimoyronbHasa noTeHumMansHasa sma.
OgHomepHoe aBwxkeHne. [IBnxKeHne B NpOCTPaHCTBEHHO-NEPUOLMYECKOM NOTEHLMANE.
JINHENHbIM rapMOHNYECKUIA OCUUITNATOP
[BmxeHne B LeHTpanbHoM none. OnepaTopsbl L2 u L,. PagnansHoe ypaBHeHue LpeauHrepa.

. [ABMXeHne B LeHTpanbHOM none. [JamkeHne cBOOOAHOM YacTuLbl

. ATom Bogopoaa.

. Tokn B atomax. MarHeToH bopa.

. KBasuknaccuueckoe npubnmkeHme

. CTaumoHapHas Teopust BO3MYLLEHUI

. HectaunoHapHasa Teopus Bo3mylleHUA. BaaummopencTBne C 9MNeKTPOMarHUTHbIM MOSEM.

AvnonbHoe npubnmkeHuve.

HepenaTtusncrckas Teopus cnuHa. YpasHeHue Maynu.
Cunctembl TOXXAECTBEHHbIX YacTul,.

KBaHTOBOE KaHOHMYECKOE pacnpeneneHue.

Teopuun TENTOEMKOCTU TBEPAbIX TeN OnHWTENHa 1 [ebas.
Pacnpeaenenune ®epmn—dnpaka

. Pacnpepgenenune bose—3dnHwTenHa.
22.
23.
24,

CeowicTBa BbIpOXAEHHOro hepmn-rasa.
CeowicTBa BbIpOXaEéHHOro 603e-rasa. bose-koHaeHcaums.
®OTOHHBIN ra3. 3akoHbI paBHOBECHOIO n3ny4eHus. Pacnpegenexuve MNnaHka.



OnucaHue TexHonornu npoeeneHus

Ok3ameH npoxoauT B ycTHOM cpopme. CTyaeHTy npegnaraetcsa 2 BONpPOCOB M3 NOSIHOro crnucka
BOMPOCOB, Ha KOTOPble OH JOSMKEH AaTb pa3BepPHYTbIA OTBET B TEYEHME OOHOro akageMmUYecKoro yaca.
B cnyyae, ecnu cTyaeHT UMeeT OLEHKY «HEeYAOBETBOPUTENBHO» NO OAHOM M3 KOHTPOSIbHbLIX paboT
TeKyLlen aTTecTauun, emy Takke npegnaraetcsa ogHa M3 3agayvm U3 COOTBETCTBYIOLLEN KOHTPOMbHOW
paboThl.

Tpeb6oBaHMA K BbINOMHEHUIO 3afaHWUN, LWIKaNbl U KPUTEPUUN OLleHUBaHUSA

«OTNUYHO»: ModpobHbie u 6e3owuboYHbIe 0Meembl Ha OCHOBHbIE U OOMOTHUMEbHbIE 80MPOCHI, MO/IHOE
rmoHumaHue u cgobo0Hoe srnadeHuUe MamepuasaioM, yMeHuUe pewams rnpakmudyeckue 3adadyu

((XOpOUJO»: lModpobHbie omeembl Ha MOCMaeseHHbIe 80MNPOChI C MENIKUMU OWUbKaMu, He3HaqyumersibHble
rnpobersbi 8 3HaHUU Mamepuarna, YMeHUe pewamsp npakmu4yeckue 3adayu

«YpoBneTBopuTensbHO»: HeydosnemesopumeribHbie omeemsl Ha 00UH U3 OCHOBHbIX 8oripocos KMa u
Hekomopble OonoHUMeEsbHbIe 80POCKI, HEMOMHOE 3HaHUE UMu NoHUMaHue Mamepuana, HU3Kkue HagbIiKu
peweHus npakmu4eckux 3aday

«HeynoBneTBopuTENbLHOY»: Mioxoe 3HaHue Mamepuarna, HeydoesemeopumesibHbie 0meembl Ha 80pPOChI
KWMa u 6orbwuHcmeo 0onoiHumernbHbIX 80MPOCO8, OMCYMCMeUe HagbIKo8 peleHuUs Npakmuyeckux 3aday
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