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PABOYASA NPOrPAMMA YYEGHOU OUCLMUMINHBI

B51.0.14 — KeaHmoeass MexaHuKa u cmamucmud4eckasl ¢pusuka
Kod u HaumeHosaHue ducyumnuHbl 8 COOM8eMcmaeuU ¢ y4ebHbIM rnriaHom

1. Koag ¥ HauMeHOBaHMe HanpaBlieHUs1 NoAroToBku/cneynanbLHOCTH:

11.03.04 — 371IeKMPOHUKA U HAHO3JIEKMPOHUKa

2. Mpodhunb nogroToBku/cneumnann3auma; MumeapanbHas 3/1€KMPOHUKE U HAHOIEKMPOHUKA

3. KBanudukaumsa BbINyCKHUKA: Gakanasp

4. ®opma o6yyeHuUs: oyHas (OHeeHasl)

5. Kacheppa, oTBevalowan 3a peanmsaumio AUCLUUNINHDbI: 0802 — meopemuyeckol huduku

6. CoctaBuTenu nporpamMmbl CapaHueea TambsiHa CepaeegHa
@HO

K.¢h.-M.H. ooueHm

yueHas cmeneHsb yueHoe 36aHue

7. PexomeHpoBaHa: HMC gusuyeckozo gpakyribmema om 20.05.2025 e. npomokos Ne 5
(HaumeHosaHue pekomeHOyrouleli cmpykmypbl, 0ama, HoMep fpomoKorna)

8. YuebHbIn roa:_ 2026 - 2027, 2027 - 2028 CewmecTp(bl)/TpumecTp(bl): 4 — 5




9.llenn u 3apgaum y4eOHOM AUCUUNIMUHBLI: OCHOBHOM LENb AUCUMNIUHBI "KBaHTOBas
MexaHuka K ctaTtucTudeckaa usmka" aBndetca popmupoBaHne y CTYAEHTOB SICHOW (pusnyeckon
KapTUHbI SIBIIEHUI, NPOMCXOAALLMX KaK HA MUKPOCKOMUYECKOM, Tak U Ha MaKpOCKONMMUYECKOM YPOBHE, a
TaKke MNOHMMaHME B3aUMHOW CBSI3M MeXOy YKasaHHbIMM Krnaccamm ssneHnin. B xoge usyyeHus
ANCUMNAWHBI CTYAEHT AOMMKEH OBNageTb OCHOBHbIMW MaTeMaTUyeckMMy MeTogaMu U npuemamm
TeopeTnyeckon usmku, NPUOBPECTU HaBLIKM PeLUEeHNa NPaKTUYEeCKMX 3adad B pasgenax KBaHTOBOW
MEXaHWKN, TEPMONHAMMKN U CTAaTUCTUYECKON (DU3MKM.

10. MecTo y4ye6HOM aucumnnuHbl B cTpyktype OOIl: Asnsetcs gucumnnuHoin GasoBow YacTu.
KypCc 3HakoMuT CTyOeHTOB C COBPEMEHHbIMM MeTogaMuM M Mnoaxodamu TeopeTUdeckor U3nKM Ha
npuMepe pasfaenoB HEPENATUBUCTCKAsS KBaHTOBas MeXaHuka 1 ctaTuctTmdeckas pusnka. [ns ocBoeHus
Kypca HeobxoaMmo WCMnonb3oBaTb Matepuan BCexX MaTtemaTUdeckmx aucumnnmH 6as3oBon 4acTu
«MatemaTukay», a Tawke gucumnnuH 6asoBon yactn «Pusmka». B cBO ouepenb, maTepuan Kypca
«KBaHTOBasi MexaHuKa W cTaTtucTmyeckass usmka» Heobxogum Ans  msyvyeHna obs3aTenbHbIX
avcumnnuH 6asoBon Yactn « Prn3nka KOHAEHCUPOBAHHOIO COCTOSIHUAY N «HaHO3NEKTPOHUKA.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuunnuHe/moaynio (3HaHUA, YMeHus,
HaBblKN), COOTHECEHHbIe C NNIaHUPyeMbiMU pe3yribTaTaMu OCBOEHUA obpa3oBaTesibHON
nporpaMmmbl (KOMNETEHLUAMU) U MHAUKATOPAMU UX AOCTUXKEHUS:

Kog HasBaHue Koa(bl) NuaukaTop(bl) MnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMNeTeHUUn
Or1K-1 CnocobHocTb OrlK-1.1 | emoHcTpauus 3HaTb. OCHOBHbIE TMOMOXEHUA U MeToabl
“cnonbL3osaTh 3HaHWN HEepenATUBUCTCKON KBAHTOBOM MEXaHUKN U
NoroXeHwus, pyHOAMEHTAMNBHBIX | cTaTUCTUYECKON DU3NKY;
3aKOHbI U MeToapbl 3aKOHOB NPMPOabI U
ECTECTBEHHBIX OCHOBHbIX YMETb: UCNONb30BaTh B NpoeccroHansHom
HayK n hU3NYECKNX U N
MaTeMaTuku Ans MATEMaTUUECKMX [edATernbHOCTU 3HaHUA O CBOUCTBaxX MWKPO-
peLueHns 3aaay 33KOHOB M MakpocucTeMm, a TaKke MeTodax UX
NHXEHEPHOI OMK-1.2 | Mpumenerme nccnegoBaHud, MPUMEHATb  MNOSyYeHHble
[EeATenbHOCTH PU3NYECKNX 3HaHU4A ana ocBOeHUA I'IpOCbVU'IbeIX
3aKOHOB n | QUCUUNIIMH U peLLeHnst NPodeCcCnoHanbHbIX
MaTemaTn4ecKkmx 3apav;
MeToO0B ans
peLueHus 3afdad | BnageTs: COBpPEMEHHbIM annapaTom
TEOPEeTUYEeCKOro U | TeopeTU4eckon U MaTemMaTU4eckon U3NKK,
NpUKnagHoro HeobXxoaANMbIM ans peLueHns 3agad
Xapakrepa HEepPensaTUBUCTCKOM KBAHTOBOW MEXaHWKN U
OlK-1.3 | Ncnonbsosarue CTaTUCTMYECKON (OU3MKM
MOMNOXEHWN,

3aKOHOB M METOAO0B
€CTECTBEHHbIX Hayk
ans peLleHns
WHXXEHEepHbIX 3apay
B chepe
npodeccrnoHanbLHoOn
OeaTenbHOCTH

12. O6bemM AMcUMNNNHbI B 3a4eTHbIX eanHMUAax/vac. (e coomsemcmeuu ¢ yyebHbIM nnaHom) — 7 [
252.

Popma npomexyTou HOW aTTeCTauMU(3auem/sk3ameH) 3a4eT,9K3aMeH



13. TpyaoemkocTb No BMAam y4ebHom 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: Kkypcosas pabota (Npoekr)
y 3avem, 3avem Ok3ameH — 36
dopma NpoMeEXYyTOYHON aTTecTaLmm
(3Kk3ameH — __yac.) 3K3a:;\geH )
Utoro: 252 108 144

13.1. CopepkaHne ANCLMUNIIUHBI

Peanusauwns
pasgena
HaumeHoBaHuve pa3gena OUCLMNIWHBI C
Ne n/n CopepxaHue pasgena gUCUUnImMHLbI
ONCUMNINHBI NMOMOLLIbIO
OHMawnH-Kypca,
QYMK*
1. NNekunn
1.1 OCHOBHbIE MOMOXEHUS dopmannam NamuneToHa. PyHKUMA FaMunbToHa. -
TeopeTU4eCcKon MexaHukn n | YpaBHeHuss Makceenna. CkanspHbIA 1 BEKTOPHbIN
ANEKTPOANHAMMKN. noteHumanbl. MynbTUNONbLHOE pasnoXeHne.
1.2 MoHsaTne Temnepatypbl. [lepBoe M BTOpOe Havana | -
TepMOANHaMMKN. MeTog TepMogNHaMMNYECKMX
OCHOBHblE NOHATUSA noteHumanos. CsoboaHasa aHeprus. TepmoavHamuka
TEpPMOANHAMUKMN ON3NEeKTPUKOB Y MarHETUKOB. TepMoguHaMUKa CUCTEM
C nepemeHHbIM 4ucrioMm yacTtuy. Teopus asoBbIX
nepexoaoB NepBoro 1 BTOPOro poaa.
1.3 OcHoBHble npeactasneHusa | ®asosBoe  npocTpaHCTBO.  Teopema  JluysBunns. | -
CTaTUCTMYECKOW (PU3UKN Oprognyeckas rmnortesa.
14 MukpokaHOHMYeckoe pacripegeneHue. Cesasb | -
HTpONUK " BEPOSITHOCTU. KaHoHnueckoe
Crartuctnyeckas doumsuka pacnpegenexve. WpgeaneHbln ra3. PacnpegeneHue
Knaccuyecknx cUcTem Makcesenna u BbonbumaHa. Bornblioe KaHOHMYecKoe
pacnpegeneHue. Knaccuyeckas Teopusi TENIOEMKOCTH
TBEpAbIX Ten.
1.5 . YpaBHeHue Bonbumana B penakcaunoHHOM | -
OnemeHTbl hrsmyeckom
KAHETUKN NPUGNXKEHUN. Pacuet KoaghpuLMeHTOB
NPOBOAVMMOCTM U 3NEKTPONPOBOAHOCTH.
1.6 OkcnepvMeHTanbHble NPeAnoChIKA, NpMBeALIne K -
BO3HMKHOBEHUIO KBaHTOBOW Teopun. KBaHTOBbIE
cocTosiHus. BonHa [e-Bponns. BonHoBas dyHKUMSA:
PU3NYECKNIN CMbICM, OCHOBHbIE CBOMCTBA. [puHLmMn
BeeneHne B KBaHTOBYHO
. | cynepnosuunn. OnepaTtopbl (PU3NHECKUX BEMUUYNH.
¢u3uky. lNoHATHE BONHOBOW
Anrebpa onepatopoB. [ToHsATME CaMOCOMPSKEHHOTO
dyHkuuun. Onepatopbl
(spmuToBa) onepatopa. Cob6CTBEHHbIE 3HAYEHWUST U
PU3NYECKNX BEMUYMH U UX 9
cBOVCTBA cobcTBeHHbIE hyHKL MM onepaTopoB. CBowncTBa
' COBCTBEHHbIX 3HAYEHUIN N COBCTBEHHBLIX OYHKLMIA
NIMHENHbIX 3PMUTOBbLIX OMEPaTopoB. YCnoBme
COBMECTHOMN U3MEPUMOCTU (PU3NYECKNX BESNTUYMH.
CooTHOLWEeHMe HeonpeaeneHHOCTEN.
1.7 HecTtaumoHapHoe HecTaumoHapHoe ypaBHeHUs WpeguHrepa. | -
ypaBHeHue LWpeaunHrepa. YpaBHeHue HenpepbiBHOCTU. [OudbdpepeHumpoBaHme

CraumnoHapHoe ypaBHeHune
LpeanHrepa.

onepaTopoB Mo BpeMeHU. CTaunoHapHbIE COCTOSHNSA.
CsoiicTBa CTaLUMOHAPHbLIX COCTOSHUWA. WHTerpansl




OnemeHTbl TEOPUU

aBwkeHusi. CTaumoHapHoe ypaBHeHue LpeguHrepa B

npeacTaBneHun. KOOPOWHATHOM M MMNYIbCHOM NMpeAcTaBeHnu.

1.8 OpgHomepHble 3apaun. [psiMoyronbHasi KBaHTOBas
aMa.  JIMHEeMHbIn  rapMOHMYECKUA  OCUMMNATOp.
OBwxeHne B NPOCTPaHCTBEHHO-NEPNOANYECKOM

ToUHO peLIaeMbIe 3aa4M, noteHuvane (rpedbeHka [dupaka). OOwas Teopus
OfHOMEPHbIE 33734M. OBWKEHNs B UeHTpanbHoM none. CoOGCTBEHHbIE
[IBWKEHME B LEHTPAMNLHOM PYHKUUMM 1 COBCTBEHHbIE 3HA4YeHUs onepaTopoB
Hone KBagpaTa VrnoBoro MOMEHTa W €ero npoekuuu.
PasgeneHne nepeMeHHbIX B LEHTpanbHOM none.
PaguanbHoe  ypaBHeHne LlpeguHrepa. O6wwme
cBoncTBa pelueHus. Tokm B atomax. MarHetoH Bopa.
ATOM Bogopojaa.
1.9 NoHaTne  pencrTeus. MeTon BKB. dopmyna
MpnbnwmxeHHble MeToAbI kBaHTOBaHMs bBopa—3ommepdenbaa. [NpoxoxageHue
KBaHTOBOW MEXaHWKM. MUKpOYacCTuL, CKBO3b MOTEHUManbHbil Gapbep B
KBasuknaccuyeckoe KBa3WKITaCcCMYECKOM NPUBMVDKEHNN.
NpuonKeHne. CrauuoHapHas Teopus BO3MYLLEHWI ans
CrauuoHapHas Teopus HEBbIPOXAEHHbIX YPOBHEN. YCMOBUS MPUMEHUMOCTW.
BO3MYLLIEHUI Teopus BO3MYLLEHUIN NPU HaNM4YMKU BblpOXAEHUS (ANns
BrIM3KMX YPOBHEN).

1.10 Teopuss KBaHTOBbLIX MNEPEXOAOB AN  BO3MYLLEHUN,
OEeNCTBYOWNX B TeYEeHMe KOHEYHOro npoMexyTka
BpemeHn. Teopusi KBAHTOBbLIX NepexonoB  Ans

Teopwusi KBQHTOBbIX rapMoHMYeCKMX BO3MyLLeHun. "3onotoe" npasuno
nepexoaos. ®depmun. MaMnnNbTOHUAH 3apsXKEHHOW MUKPOYACTULbl B
HepensiTuBncTckas Teopus | anektpomarHuTtHom none. Cnyyam cnaboro nons.
N3nyyeHns MoHoxpomaTunyeckas BOSHa. MornoweHune "
BbIHY)KOEHHOE 3NEKTPOMAarHUTHOE M3rnyyeHue cBeTa
aTomamu. [OnuHHOBONHOBOe npubnwkeHue. NpaBuna

oTbopa A51s ANEeKTPUYECKOro AMNONbHOrO U3Ny4YeHus.

1.11 CnvHOBBIN MOMEHT anekTpoHa. MartpuyHas dopma

HepenaTtusnctckas Teopusa | onepatopoB. Matpuubl Maynu. BonHoBble dyHKUMK
CMNWHa 3neKTpoHa CMMHOBBIX COCTOosHUIA. CnnHopbl. YpaBHeHue [laynu.
OddekT 3eemaHna.

1.12 YpaBHeHue WpeanHrepa ans CUCTEMbI
TOXAECTBEHHbIX Yactuy. CumMmeTpus  BOJTHOBOW
dyHKuun. Ceasb co cnuvHoM. lMpuHumn MNaynu. Metoa

Teopust MHOrMX YacTuy, Xaptpu-®oka. Teopusa aTtoma renud. OcHoBHOE
coctosiHne. Bo3byxaeHHble cocTosiHMsA. KyrnoHoBckoe
" obMeHHoe KyrnOHOBCKOE B3auMoJenCcTBUE.
TpunneTHbIW N CUHIMETHbIN renni.

1.13 KBaHTOBOE KaHOHW4Yeckoe pacnpefeneHue.

PacnpegeneHnue depmu-Qupaka. TemnepaTtypa
CratucTideckas huamka BbIpOXAeHMs.  BbIpOXOEHHbIA  3NIEKTPOHHbLIM  ras.
KBAHTOBLIX CUCTEM OneKkTpoHHas TennoemKocTy MeTansnos.
Pacnpepenenne bose-OnHwTtenHa. fAsneHne ©603e-
KOoHAeHcauun. PaBHOBECHOe TennoBoe U3nyyeHue.
$opwmyna NMnaHka.
2. NpakTnyeckne 3aHATUA
2.1 OCHOBHblE NOHATUSA HaxoxaeHne cyHkuumn MamunbToHa cuctemsl. Pacuet
TEOPETUYECKON MEXAHUKN U | OUMOMNbHbLIX MOMEHTOB (PU3NYECKUX CUCTEM N pacyeT
ANEKTPOAMHAMMKMN. nong Ha 60nbLINX PAacCTOSAHUAX.
2.2 lMepBoe n BTOpoe Hadano TepmoguHamukn. MeTtopq
OcHoBbI TEpMOAUHAMUKM
Linknos. MeTof TepmMmogmMHamMmn4ecknx noTeHLymnanos.
2.3 OcCHOBHbIE MeTOAbI ®aszoBoe npocTpaHcTBO. PazoBbii 06beM. Pasopasi
CTaTUCTUYECKON GOU3MKK Tpaektopus Teopema Jlnysunns.
24 MukpokaHoHn4Yeckoe pacnpegeneHme. KaHoHuyeckoe
Crartuctnyeckas dumauka .
KITACOMYECKMX CHCTEM pacnpegeneHue. WpgeanbHbin ras. PacnpepgeneHue
Bbonbumana n Makcesenna.
2.5 BsegeHue. BonHoBas BonHoBas dyHKuna. BeposaTHoCcTHas nHtepnpetaums.

dpyHKumna. Onepatopsbl
HU3NYECKMX BENNYUH U UX

HopmupoBka. CpegHue 3HavYeHns pmsmyecknx
Benun4yumH. Anrebpa onepatopoB. CoOGCTBEHHbIE




CBOMCTBA 3Ha4YeHMs U COBCTBEHHbIE (OYHKLIMM OnepaTopoB.
CooTHoOLWeHWe HeopeaeneHHOCTEN.
2.6 HecTaumoHapHoe BpemeHHasa aBonouunsa KBaHTOBOW CUCTEMBI. -
ypaBHeHue LpeguHrepa.
2.7 MpsmoyronbHas noTeHumanbHad ama. JIMHeWHbIn | -
rapMOHNYECKUA  OCUMANATOP,  CNEKTp  3Heprum,
OpHoMepHble 3agayn. .
LleHTpanbHoe none BOITHOBbIE (DYHKLUMM CTaUMOHAPHbIX COCTOSHWUA. ATOM
Bogopoaa. CpegHve 3Ha4YeHns PrU3nN4EeCKUX BENMNYMH B
CTaUMOHAPHbIX COCTOSIHUSX.
2.8 dopmyna KBaHTOBaHuWs Bbopa-3ommepdenbaa. | -
MpubnmxeHHoe pelueHne | MNMpoxoxaeHne MUKpPOYacTUL, CKBO3b MOTEHLMANbHbIN
CTauMOoHapHbIX 3aau. Oapbep B KBaA3WKIacCU4ECKOM  MPUOMMXKEHUM.
KBasuknaccunyeckoe CraumnoHapHas Teopus BO3MYLLIEHUI ans
npubnuxeHune. HEBbIPOXAEHHbIX YPOBHEW. Teopuss BO3MYLLEHUI NpU
HanNM4Ynn BbIPOXOEHWUS.
2.9 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
3NEKTPOMAarHUTHOE  M3ryYyeHMe cBeTa aToOMaMMu.
OnuHHoBONHOBOEe npubnuxeHne. [MpaBuna oTbopa
0N 3NEeKTpUYEecKoro AMnonbHOro manydeHus. Bpems
XN3HM aTOMOB.
210 HepenaTtusnctckas Teopua | CnvHOBbIN  MOMEHT anekTpoHa. Matpuusl [MNaynw. | -
CMVHa 9NeKTpoHa BornHoBble YHKLUN CMHOBBLIX COCTOSIHUN.
2.1 OnucaHue cuctem Teopus atoma renuss. OCHOBHOe U BO3OYXOEHHoe | -
TOXAECTBEHHbIX YacTuLl COCTOSIHUSA.
2.12 KBaHTOBOE KaHOHM4Yeckoe pacnpegeneHue. | -
CratucTideckas huamka PacnpegeneHnue dDepMM-,D,MpaK?. TemnepaTtypa
BbIPOXOEHWS. BbIpoXXaeHHbIN depmu-ras.

KBAHTOBbIX CUCTEM

PacnpegeneHne bose-OnHwTtenHa. Temnepatypa
0o3e-koHOeHcaumn. Pacnpegenenue MNnaHka.

* 3anonHsemcs, ecsiu omoesibHble pa3desibl QUCUUMIUHbBI U3y4aromcs ¢ NOMOWb OHNalH-Kypca. B KoroHke
lMpumeyaHue HeobxoduMO ykaszamb Ha3gaHue OHnalH-Kypca unu SYMK. B Opyeux criydasix 8 sueliku cmagsamcs
rpoYepKU.

13.2. Tembl (pa3genbl) AUCUMNNUHBI U BUAbI 3aHATUI

Bugbl 3aHaTui (Yacos)

Ne HanmeHoBaHue TeMbl
n/n (pasgena) gucumnnnHbl Jlekumu | MNpaktndeckne | NlabopatopHblie Camog;%;:)TTzanaﬂ Bcero
4 cemecTp
BeeneHune. OCHOBHblE
1 NOSTIOXXEHNSA TEOPETUYECKON
MEXaHWKN U 3NeKTPoaMHaMUKN 6 6 5 17
OcHOBbI TEPMOAUHAMUKN 10 10 11 31
3 OcHoBHble MeTOAabl
CTaTUCTUYECKON OU3MKK 10 10 12 32
Cratuctnyeckas gusmka
4
Knaccu4ecknux cuctem 6 6 8 20
5 OnemeHTbl hm3ndeckomn
KMHETUKN 2 2 4 8
5 cemecTtp
6 OCHOBHbIE MOMOXEHMS
KBaQHTOBOMW MeXaHWKK 7 7 8 22
7 TOYHO peluaemble 3agayu 7 7 8 22
MpnbnmxeHHbIE MeTOAObI
8 .
KBaQHTOBOMW MeXaHWKK 6 6 6 18
9 HepenaTtuBuctckasa Teopus 7 7 9 23




TOXAECTBEHHbIX YacTul

cnuHa. Cnctemsl

10

Crartuctnyeckasa dumsmka

KBAHTOBbIX CUCTEM 7

7

9

23

WNToro:

68

68

80

216

14. MeToan4yeckue ykasaHus Ans ooy4aroLWmMxXca no 0OCBOEHUIO AUCLUMNIIUHDbI:

(pekomeHOayuu obydarouUMCs Mo 0C80EHUK QUCUUNIUHBI: yKa3aHue Hauboree crioxHbix pa3dernos, paboma ¢
KOHcrekmamu fekyud, rnpe3eHmayuoHHbIM MamepuasioM, pekoMmeHOayuu no 8bInofIHEeHUK Kypcogol pabomel, ro
opaaHu3ayuu camocmosimernbHoul pabomal o ducyurnuHe u op.)

Heobxodumo cmpozo criedogame pekomeHOayusim ripernodagamerisi o Usy4eHuro Mamepuarna.
Cucmemamuyecku ebirnosiHsme 3adaHusi, npednazaemMble npenodasamesnem.

15. lMepeyeHb OCHOBHOM WU [AOMNONHUTENILHOW nUTepaTypbl,
HeoOXoaUMBIX ONA OCBOEHUSI ANCLMNIIUHBI (Criucok iumepamypbl 0GhOPMISEMCS 8 COOM8emcmeauu

¢ mpebosarusimu TOCT u ucrionb3yemcsi obuasi CKeo3Hasi Hymepauyusi 05151 ecex 8U008 UCMOYHUKO8)

a) OCHOBHas nuTeparypa:

Ne n/n M CTOYHNMK
1 Laebidos, A.C. Keanmoeas mexaHuka / A.C. [aebidos. — Cl16: EXB-llemepbype,
2014. — 703 c.
AHcenbm A.U. OcHosbl cmamucmuyeckol hu3uKu U mepMoOUHaMUKU [Br1eKmMpPOHHBbIU
2 pecypc] : y4ebHoe nocobue. — AnekmpoH. 0aH. — CI16. : JlaHb, 2007. — 448 c. //
«YHusepcumemckasi bubriuomeka online» : ariekKmpoHHO-6ubriuomeyYHas cucmema. —
URL : http.//e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=692

0) fononHUTenbHag nuTeparypa:

Ne n/n MICTOYHNK

KonbiTuH, U.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 cmyd. us.

4 crieyuarnbHocmeli 8y308 : 8 2 4. / B.M. lNanuykud, 6.M. KapHakos, B.1. KoeaH .— M. :
Edumopuan YPCC, 2001.

5 banawos, B.B. Kypc keaHmoeoul mexaHuku : Y4ebHoe nocobue 0nsi cmyd. hu3s.qhak.
Y. 1/B.B. banawos, B.K. JonuHos .— M. : 30-60 Mock. yH-ma, 1974 .— 379 c.

6 banawos, B.B. Kypc keaHmogou mexaHuku : YyebHoe nocobue 0rs cmyod. ¢bus.cpak.
Y. 2/B.B. banawos, B.K. fJonuHoe .— M. : U30-e0 Mock. yH-ma, 1978 .— 196 c.

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

8 @nrozee, 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.[. Teopemuyeckas cpusuka. T. lll: KeaHmosasi mexaHuka

9 (Hepensmuesucmckas meopus) / J1.. JlaHOay, E.M. Jlucpwuy. — M.: @usmamium,
2001. — 803 c.

10 Gnoxunyes, [.1. OcHoebl keaHmosol mexaHuku / [J.U. brioxuHues. — CI16: JlaHb,
2004. — 664 c.

11 Gasapos U.I1. TepmoduHamuka / N.I1. basapos. — M.: Beicw. wk., 1991. — 376 c.

12 JlaHnday J1.[]. Cmamucmudeckas ¢pusuka / J1.4. JlaHday, E.M. Jlucbwuy. — M.: Hayka,
2001. - 613c.

13 Pymep KO.b. TepmoduHamuka, cmamucmu4deckas ¢pusuka u kuHemuka / KO.6. Pymep,
M.LL. PeiekuH. — Hosocubupck: N33-eo0 Hogsocubupck. yH-ma, 2000. — 608 c.

14 Tepnieukud A.I. Cmamucmudeckas ¢pusuka / A.M1. Tepneuykud. — M.: Bbicw. WK.,
1994. — 350 c.

15 CbopHuk 3aday4 no meopemudeckol ¢pusuke / J1.I". [peyko, B.U. Cyzakos, O.®.
Tomacesud u 0p. — M.:Bbicw. wk., 1972. — 336 c.

pecypcoB WHTepHeT,



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

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

16 | pasHosecHbIx cucmem. TepmoduHamuka / U.A. KeacHukos. — M.: EQumopuan YPCC,

2002. — 240 c.

KeacHukoe UN.A. TepmoduHamuka u cmamucmudyeckas cpusuka. T. 2: Teopus

17 | pasHosecHbIx 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 pecypchbl (oduLnansHblie pecypcbl UHTEPHET)™:
Ne n/n Pecypc

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

21 http.//iwww.lib.vsu.ru/elib/texts/method/vsu/m09-11.pdf

22 http://www.lib.vsu.ru/elib/texts/method/vsu/m08-121.pdf

* Bnavane ykasbiBaoTca OBC, ¢ koTopbiMn wumeroTcsa poroBopa y BIY, 3atem OTKpbiTble 9MNEeKTPOHHO-
obpasoBaTtenbHble pecypchbl, OHNanH-kypcbl, YMK

16. lMepeyeHb y4yeOHO-meTOOMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(y4ebHo-Memodudeckue pekomeHdayuu, rnocobusi, 3adayHUKU, MemoOu4YeCcKue yKa3aHUsi MO BbIMOSTHEHUIO
rpakmu4eckux (KOHMPOJbHbIX), Kypcoabix pabom u dp.)

Ne n/n NcTouHnk

17. Obpa3soBaTenbHble TeXHONIOrMN, UCNOoNb3yeMble NpU peanusayum y4yeoHomn
ANCLUUNIINHBI, BKITKOYaa AUCTaHUMOHHbIe obpa3oBaTtenbHble TexHonorum (AOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHoOe oGy4YeHue):

18. MaTepmnanbHoO-TeXHU4YECKOEe obecneyeHme AUCLUNIINHDI:

JlekunoHHast ayauTopms, focka, yiebHas nutepaTypa, AUCMEeHbIR Knacc.

19. OueHo4HbIe cpeaAcTBa ANns NpoBeAeHUs TeKyLen U NPOMeXyTOYHON aTTecTalun

MopsOoK OLEHKM OCBOeHWUst obyvarowmmucst y4ebHoOro Martepuana onpegensietcs
coaepkaHneMm crneayoLwmx pasgenos ANCUMNINHGBIL

No HaumeHoBaHve KoMmneTeH UHaunkaTop(bl)
N /|_'| pasgena QucCuuniuHbl wsi(v) OOCTWKEHUS OueHouHble cpecTBa
(mopgynsi) H KOMMNEeTEHLMM
Pasgensl 1.1 - 1.13, OfK - 1.1 KOHTpoIbHasi paboTa 1, KOHTpPOSbHas
1. OorkK-1 OrnK-1.2
21-2.12 ONK—1.3 paboTa 2, koHTposbHasa paboTta 3
2.

lMpomexyTodHasa aTTecTaums
dopma KOHTpOns — 3a4eTt

lMpomexyTodHasa aTTectaums

dopma KOHTPONs — 9K3aMeH

Cnuncok BONpOCOB K 3a4eTy

Cnncok BOMpOoCoB K 3K3aMeHy



http://www.lib.vsu.ru/elib/texts/method/vsu/m14-154.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m09-11.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m08-121.pdf

20. TunoBble OUEHO4YHble cpeacTBa W MeToAMYECKUe MaTepuanbl, onpeaensioLwme
npoueaypbl oLeHUBaHUA

20.1. TeKyWwMn KOHTPOIb yCneBaeMocTun

KoHTpornb ycneBaeMocTv N0 AUCUUMINHE OCYLLECTBISAETCS C MOMOLLBIO CneayloLwmnx OLeHOYHbIX
CpeacTB:
KoHTponbHas pabota 1,2,3
(HaumeHoB8aHUe OUEHOYHO20 cpedcmea MeKyuweao KOHmMpOJIsl ycriegaemocmu)
Mpumep BapuaHTa KOHTPOSIbHOW paboTbl 1

1. Hantu konnyecTteo TENNOTHI, nonyvaemoe ogHMM mMorsriem rasa Beano NP N30XOPHOM HarpeBaHnn OT
TeMnepartypbl T1 po TeMnepartypbl T2. 3aBucnmocTb VI30XOpHOI7I TEennoeMKoCTn OT Temnepatypbl

2a

_C=C+ 7
cynTaTb N3BECTHOMN .
2. a3, cocTosawmn n3 N HeE3aBMCUMbIX JIMHENHbLIX FAPMOHUYECKNX OCLUINSIATOPOB Maccol m, 4acToTom
w Haxoautcsa npu Temnepatype T. HanTu nHTerpan COCTOAHUS U BblpaXXeHUe ANsi BHYTPEHHEN SHEeprum
(pacyeT NnpoBOANTL B ChepryeCcKor CUCTEME KOOPAUHAT).
3. VigeanbHbIn ra3, cCoCTOALWMN M3 MONEKYNT MaccorM M, HaxoguTcst BHyTpu 6eckoHevHoro napabonovga
BpaLleHus (dpopMa rpaHuLbl napabononaa 3agaeTcs ypaBHEHMEM Z=0p?), MOMELLEHHOIO B ogHOpoaHOe
none TAroteHns. 3anncaTb HOPMUPOBAHHOE pacnpeaeneHne bonbumaHa. Hantn cpegHee u Hanbonee
BEPOATHOE MOMOXEHNEe MONEKy B cocyde.

Mpumep BapuaHTa KOHTPOJSIbHOW pPaboThbI 2
2

_ —-ax
1. JlaHa BonHoBas yHKUWS \P(X)_ Axe roe —© <X <% nocrosiHuas & >0

A4=2

HanTtn HopMnpoBoYHyto noctosiHHyto A.  OTBeT:

r 2
L, ,x :
2. Bbiuncnute kommytatop L7 1 Otet: — 2ihxz
3. YacTvubl HameTawT crieBa Ha NPSIMOYroNbHYK MNOTEHLUMANbHY CTyNeHbKy, M300paXKeHHyl Ha

pucyHke. OnpegenuTb ko3 PUUNEHT oTpaxeHns R ana cnyyaa E>UO.

2
e[ VE-JE-U,
OTBer: \/E—i_ “E_UO

Mpumep BapuaHTa KOHTPONbHOW paboTbl 3
1. OAnga yactuupl B 6€CKOHEYHO rNyOoKOM NPsAMOYrofibHOW MOTeHunansHon ame wupuHbl a (0 < x < a)

2
, (x) . (PY)
HanTum cpenHme 3Ha4YeHnd n .

a 2 zhn ?
(=2 {r)=| "

OTBeT: a .
2. Ha yacTtuuy ns npegpiayLien 3agaym HarnoXeHo BO3MyLLeHne

a
Vix)=a-0| x——
(x)=a-0| x 5

Haitu coBur aHepreTMyeckux ypoBHEN B NEPBOM NOpsSigKe TEOPUN BO3MYLLEHWUNA.

W =2a/a

OrtBeT: Nnpn HEYEeTHbIX n , OCTallbHbl€ HYIN.



3. JIVHENHBIN rapMOHNYECKUI OCLMNNSATOP C Maccom H , Yactoton @ 3apsiaoM e Haxoguncs npu

t — —o0 ) 7
B COCTOAHUMN . OH nogBepraeTtcd BO3OAENCTBUIO BHELLUHEro nosd (Bﬂonb ocun X)
HanNpPA>XeHHOCTbHO:
2

£(t) =g exp| -
T

Havitn B nepBom nopsiake Teopun BO3MYLLEHUA BEPOSITHOCTb OBHAPYXUTb OCLMINSATOP B COCTOSIHUM

n-1)

2.2
e’ &

A=5 &
OrTser: 2uha

4. Hantn 3aBuCUMOCTb OT TemrnepaTtypbl Xxumuyeckoro noteHumana p(T) v BHyTpeHHen aHeprum U(T)
AN BbIPOXOEHHOrO yrnbTpapensaTuBucTckoro Pepmu-rasa.

5. Hantn temnepatypy 603e-koHOeHcauun gnsi criabopenaTtmBUCTCKOro 6o3e-rasa C TOYHOCTbIO [0
uneHos 1/c2.

2 2
72'2'26 a)r/2n

OnucaHune TexHonormm npoeeneHuna

Ha pelueHune 3agaHuii KOHTPOIbHbIN paboThl BbigeNsieTCa 2 akagemudeckmnx vYaca. Npu pewwerHnn 3agay
CTYOEHT MOXeT NoNnb30BaTbCs 3apaHee NoaroToBNEeHHbIMU METOANYECKUMIN MaTepuanamu.

TpeboBaHUA K BbINONMHEHWNIO 3a4aHMIA (MNK LWKanbl N KPUTEPUM OLIEHMBAHUS)

OugeHKa «OTNUYHOY: ModpobHbie u 6e3owuboyHbIe peweHuUs ecex 3aday, O0MyCKamMcs He3HaYUmerbHbIe
8bI4UCIUMESIbHbIE HEMOYHOCMU.

OueHKka «xopoLuox»: ModpobHbie peweHus ecex 3adau, 8bI60p NpasuIbHO20 xo0a peweHusi 011 ecex 3aday,
doryckaromes 8bIHUCIUMESIbHbIE HEMOYHOCMU, @ MakKXe HeroIHOe 8bINosIHeHUe omoesibHbIX 3adaHudl.
OueHKa «yOoBNEeTBOPUTENBHOY: peweHue omoenbHbix 3aday, A0MyCcKarmecs HeaHadyumesbHble HemoYHocmu
8 8bibope Memoda u xo0a peweHus 3adayu.

OueHKa «HeyOoBNEeTBOPUTENBHO» omcymemeue rnpasusibHO peuweHHbIX 3aday, Ucrofib308aHue OWUGOYHbIX
Memo0o08 u rnpuemos 05151 pelweHUs1 nocmaesieHHbIX 3aday.

20.2. NMpomexyTo4Has aTTecrauums

lMpomMexyToyHas aTtTecTaums Mo AMCUMMIMHE OCYLEeCTBNAeTCS C MOMOLWbI  cregylowmx
OLlEHOYHbIX CPeaCTB:
Cnuncok BoNpocoB Ans NpoBeAeHNs 3a4eTa
(HaumeHoB8aHuUe OUEeHOYHO20 cpedcmea MPOMEXYMOYHOU ammecmauuu)
1.0OnpegeneHne 0606LWeHHOro nmnynsca
2.006wwun Bug dyHKuMM MammnbToHa.
3.CBA3b CKanNApHOro M BEKTOPHOrO MOTEHUMana C HanpsKeHHOCTbIO 3NEKTPUYEecKoro nons u
NHAOYKUMEN MArHUTHOrO Nonsi.
4. OnpegeneHue AUNOMNbHOMO U MarHUTHOO MOMEHTa CUCTEMbI.
5.CBA3b HaNPSXEHHOCTN U MHAYKUNM INEKTPUHECKOTO U MAarHUTHOIO NOMEMN.
6.BblpaxeHue ons anemeHtapHon pabotel W B TepmogmMHamuke
7.10€e Havano TepMmoauHamukun B gudbdpepeHumnansHon popme.
8.20e Havyano TepMoanuHaMUKKN (MOHATME SHTPOMUN).
9. OCcHOBHOE TEpPMOAMHAMMYECKOE TOXAECTBO.
10.Mepeyncnntb OCHOBHbLIE TepMOAMHAMMYECKME MOTEHUMANbl C YKasaHMeM COBCTBEHHbIX
NnepeMeHHbIX.
11. 3anuwmnte guddepeHumnan cBoOOAHON 3HEPTUN.
12. 3anuwwuTe ypaBHeHue 'mb6ca-lenbmronsua.
13. 3anuwunte anddepeHuman 60mbLWOro TepMoaNHaMMUYeCKoro noTeHumnana.
14. CBs3b XMMMYECKOro noteHyuana n noteHumana 'mobca.



15. YpaBHeHue KnanenpoHa-Knayaunyca.
16. YpaBHeHue OpeHdecTa.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

CsoboaHas aHeprust AuaneKkTpuka/MarHeTuka BO BHELUHEM 3MeKTPUYEeCKOM/MarHMTHOM nore.
Yrto Takoe dhasoBbii 0O0bEM.

MukpokaHOHUYeckoe pacnpeaeneHme.

CB4A3b 9HTpONUM 1 (ha3oBoro obbema.

KaHoHnyeckoe pacnpegenenne m66ca.

BbipaxxeHue ansa nHterpana coctosHum Z.

CBA3b MHTerpana coctosiium Z n ceobogHom aHeprum F.
Pacnpenenenne Makcsenna.

Pacnpegenenune bonbumaHa.

Knaccuuyeckasi TennoemkoCcTb TBepAbIX Ter.

BonbLioe kaHOHMYecKoe pacnpeneneHue.

BbipaxxeHue ansa 6onbLion ctaTtCymMmbl.

CBs3b cTaTCyMMbl U 60MbLLIOrO TEPMOANHAMUYECKOrO NoTeHumana.
YpaBHeHue bornbumaHa B penakcaumoHHOM MpUonmkeHun.

OnuncaHume TexHonornu npoBeneHus

3aueT npoxoanT B nMcbMeHHoM hopme. CTyaeHTy npeanaraeTca 15 BONpocoB 13 NOMHOro cruncka
BOMPOCOB, Ha KOTOPbIE OH AOMMKEH AaTb KpaTKUA OTBET B TEYEHNE OAHOr0 akageMmnyeckoro yaca.

TpeﬁoBava K BbINOJTHEHUIO 3a4aHUN, WKanbl U Kputepun oueHnBaHunsA

«3a4TeHo»: AaHbl NpaBuUibHbIE U NOMHble oTBeThI HA 10 1 Gonee BoNpoCcoB, AOMNYCKAOTCSA NOrpPeLLHOCTY,
KOTOpble CTYAEHT cnocobeH CKOppeKTUpoBaTh MO PYKOBOACTBOM NperofasaTtens

«He 3a4TeHo»: NpaBunbHble U NOMHbIe OTBEThLI AaHbl HA MeHee, YeM 10 BONPOCOB; OTBETbI HA BOMPOCHI
coepXaT HETOYHOCTU U OLUINOKK, KOTOPbIE CTYAEHT He CroCOBEH CKOPPEKTUPOBAaTL Noj PYKOBOACTBOM
npenoaaeartens

Cnucok BOMPOCOB A5l NnpoBeAeHus 3K3aMeHa
(HaumeHogaHUe OUeHOYHO20 cpedcmaa NPoMexXymoyHol ammecmauuu)
OCHOBHbIE NOSOXEHNS TeopeTUYEeCKon MexaHnkn. PyHKuna MaMunbToHa.
OCHOBHbIE NONOXEHUST ANEKTPoAMHAMUKN. CKanapHbIA N BEKTOPHbIA NOTEHUMan.
TepmognHaAMUYECKUI N CTAaTUCTUYECKUA CNOCOBbl ONNUCaHUS MaKPOCUCTEM.
MepBoe 1 BTOpOe Havano TepMmoanHamukn. Metog TepMoagNHaAMUYECKUX NOTEHLMAOB.
TepmognHamunka AMaNEKTPUKOB U MarHETUKOB.
daszoBble nepexoabl 1ro poaa.
da3oBble Nepexoabl 2ro poaa.
OcHoBHble MOCTynaThl CTAaTUCTUYECKOro OonMcaHua Makpocuctem. PasoBoe NPOCTPaHCTBO.
dyHKUMA pacnpeneneHus. dprogudeckas rmnoresa.
9. MuKpoKkaHOHMYecKoe pacnpeaeneHue.
10. KaHoHuueckoe pacnpeaenenune 'mboea.
11. Knaccnyeckunii ngeanbHbii ra3. Pacnpegenenme Makcsenna-bonbLmaHa.
12. bonbLloe KaHOHMYecKoe pacnpeaenexHue.
13. AnemMeHTbl (Pn3nYecKon KNHETUKN
14. OCHOBHblE NOCTyNaTbl KBAHTOBOW MeXaHuKn. BonHoBasa dyHKUMS.
15. Onepatopbl usndecknx sennymH. Ceonctea cCOOCTBEHHbLIX YMCEN U COBCTBEHHbLIX OYHKLMIA
3pMUTOBa onepaTtopa.
16. BpeMeHHas aBonioLmsa KBaHTOBOW cucTeMbl. HecTaumoHapHoe ypasHeHue LpeauHrepa.
17. CTaunoHapHble COCTOSIHUS KBAHTOBOM cucTeMbl. CTaumoHapHoe ypaBHeHue LpeguHrepa.
WHTerpanbl COCTOSHMS.
18. OgHomepHoe aBmkeHune. NpamoyronbHas noTeHuuanbHas ama.
19. OgHomepHoe aBkeHMe. [BMKEHNE B NPOCTPAHCTBEHHO-NEPUOONYECKOM NOTEHLUMArE.
20. JIMHEeNHbIN rapMOHNYECKNN OCLMNNATOP
21. ABwmxeHune B LeHTpanbHoM none. Onepatopsl L? n L,. PaguansHoe ypasHeHue LLipeavHrepa.
22. [1BmxeHne B LeHTparnbHoM none. [BmkeHne cBobo4HOM YacTuLbl
23. ATom Bogopogaa.

N>R WM~



24. Tokn B aTtomax. MarHetoH Bopa.

25. Keasuknaccu4yeckoe npmubnmkeHue

26. CtauynoHapHas Teopus BO3MYLLEHWI

27. HectaumoHapHass Teopusi BO3MyLleHUN. B3anmogencrtBme C 3nekTPOMarHMTHbIM MOSeM.
[OunonbHoe npnbnmxkeHmne.

28. HepenaTtusucrckasa Teopuda cnuHa. YpasHeHue MNaynn.

29. CncteMbl TOXKAECTBEHHbIX YacTUL.

30. KBaHTOBOE KaHOHUMYeCKoe pacnpeneneHue.

31. Teopuun TennoémkocTn TBEpAbIX Ten AnHwTenHa n [ebas.

32. Pacnpenenenune ®epmu-Jupaka

33. Pacnpenenenune bose-OnHwTenHa.

34. CeoKcTBa BbIPOXAEHHOIO hepMum-rasa.

35. CeorictBa BhipoxaéHHoro 6o03e-rasa. bose-koHaeHcaums.

36. POTOHHbIN ra3. 3akoHbl paBHOBECHOrO u3nyyeHus. Pacnpegenenue MNnaHka.

OnuncaHune TexHonornu npoBeneHunsn

Ok3ameH NpoxoanT B yCTHOW chopme. CTyAeHTy npegnaraetcs 2 BONPOCOB M3 MOSHOro cnmcka
BOMPOCOB, Ha KOTOPbIE OH AOMMKEH AaTb pa3BePHYThIN OTBET B TEYEHME O4HOrO akafeMmnYecKkoro yaca.
B cniyyae, ecnu cTyaeHT UMeeT OLUEHKY «HeYyAOBNeTBOPUTENBHO» MO OAHOW U3 KOHTPOSIbHbLIX paboT
Tekyllen aTTecTauumn, eMy TaKkke npegnaraetTca ogHa U3 3agayn u3 COOTBETCTBYHOLLEN KOHTPOSbHOM
paboTbl.

Tpe6oBaHUs K BbINOMHEHUIO 3aA4aHUMN, LWKanbl U KPUTEPUM OLLeHUBaHUA

«OTNUYHO»: ModpobHbie u 6e3owuboYHbIe 0Meembl Ha OCHOBHLIE U OOMOHUMEbHbIE 80MPOCHI, MOIHOE
rmoHuUmaHue u ceobo0Hoe 8r1adeHuUe MamepuasioM, yMeHUe pewams rnpakmudyeckue 3adadyu

«XopoLwoy: ModpobHbie omeemsi Ha MOCMasIeHHbIE 80MPOCHLI C MESIKUMU OWUbKaMU, He3Ha4YumeJsibHble
npobernbl 8 3HaHUU Mamepuana, yMeHue pewams rnpakmuyeckue 3adaqu

«YOooBneTBopuUTENbHOY: HeydosnemeopumerbHbie omeemsb Ha 00UH U3 OCHOBHbIX gorpocos KViMa u
Hekomopble G0MNoIHUME bHbIE 80MPOCHI, HEMOIHOE 3HaHUE UU NMOHUMaHuUe Mamepuarsa, HU3KUe HasbiKu
peweHus npakmudeckux 3aday

«HeynoBneTBopuTENbHON»: n10x0e 3HaHue Mamepuarsna, HeydoeemeopumesibHble 0meemsbl Ha 80MpPOCHI
KVWMa u 6onbuwuHecmso AoMnonHUmMerbHbIX 80MPOCO8, OMCYMCMeUe HasbIKog PeweHUs Mpakmuyeckux 3aday
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