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PABOYASA NMPOMPAMMA YYEBEHOW JUCLUMIIUHbI

51.B.04 — KeaHmoeasi MexaHUKa
Kod u HaumeHosaHue OucyunIuHbl 8 coomeemcmeuu € y4ebHbIM r1aHOM

1. Koa u HaMuMeHOBaHU1e HanpaBreHUs NOAroToBKU/cneyuanbLHOCTH:

14.03.02 — 5si0epHbie ¢hu3suka U mexHos02uu

2. NMpodunb noagroroBku/cneunanusaLmua: Qusuka amomMHoz2o 50pa u Yyacmuy

3. KBanudukauusa BbINYCKHUKA: 6akanasp

4. ®opma obyueHus: oyHas (OHeeHasi)

5. Kacdheapa, oTBeyawLan 3a peanmMsaymio QUCLUUNNUHLI: 0802 — meopemuyeckoil husuku

6. Cocmasumernu npoz2pamMmMbi MaHakos Hukonall J/TeoHudosuy

DHO
0.¢h.-M.H. npoghbeccop
YueHasa cmeneHsv Y4eHoe 36aHue

7. PexomeHpgoBaHa: HMC gusuyeckozo ghakynbmema om 25.05.2023 2. npomokos Ne 5
(HaumeHosaHue pexkomeHOyoweld cmpykmypsl, 0ama, HomMep MPomokKosia)

8. YueOHbI# rog: 2026 — 2027 CemecTtp(bl)/TpumecTp(bl): _5-6




9.llenu n 3apaum y4e6HON AUCLUMNNUHDI:

Llenbto kypca asnaeTcs oopmMmpoBaHne NnpeacTtaBneHnin 0 KBaHTOBOW TEOPUN U ee MeToaax.

3agayn gUCUMMIMHBI: M3YYUTb OCHOBHbIE MONMOXEHUA U YpPaBHEHUS KBAHTOBOW MEXaHWKW, OCBOMUTb
MaTeMaTUYEeCKU annapaT KBAHTOBOW MEXaHWKW, MU3Yy4nTb OCHOBHbIE METOAbl WU NoAxoAbl peLleHust
KBaHTOBOMEXaHMYEeCKMX 3aaad, NpMobpecTn HaBbIKM peLleHus TUMOBbLIX 3a4a4 N0 KBAHTOBOW MeXaHWKe.

10. MecTo y4yebHOM aucumnnuubl B cTpyktype OOIl: Bxoaut B Moaynb "Yactb, hopmupyemas
y4yacTHMKkammn obpasoBaTenbHblX oTHoweHu" B1.B. CTyaeHTbl JOmKHbI 06nagaTb 3HaHUSIMN UCLIMMIINH
«MaTtemaTtudeckmn aHanus», «JluHenHas anrebpa», «OObIKHOBEHHblE —AnddepeHumnanbHble
ypaBHeHUsI», « TeopeTnieckasi MeEXaHuKa.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuunnuHe/moaynio (3HaHUA, YMeHus,
HaBblKN), COOTHECEHHbIe C NNIaHUpPyeMbiMU pe3yribTaTaMu OCBOEHUA obpa3oBaTesnibHON
nporpaMmmbl (KOMNEeTEHLUAMU) U MHAUKATOPAMU UX AOCTUKEHUS:

Kog HasBaHue Koa(bl) NnaukaTop(bl) MnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTEeHL MM
MK-1 CnocobHocTb MK-1.3 | YMeHne npoBoanTb | 3HATb: OCHOBHbIE  MOMOXEHMS U MEeToabl
ucnonb3oBaTb n3y4yeHue 1 aHanu3 | HepensaTUBUCTCKOW KBAHTOBOW MEXaHUKMY;
Hay4Ho- nuTepaTypHbIX 1
TEXHUYECKYIO MaTeHTHbIX yMeTb: WCMONb30BaTb B MNpOodeCcCUoHarbLHON
uHdopmaumio, NCTOYHMKOB MO OEeATENbHOCTU 3HAaHWS O CBOWCTBAaX MUKPO- U
OTEYECTBEHHbBIN U Temartuke MaKpoCcucTeM, a Takke mMeToaax nx
3apybexHbIN OnbIT nccrnegoBaHum nccrnegoBaHusi, MPUMEHATb MOMYYEHHbIE 3HAHUS
no TemaTtuke ONs  OCBOEHUS NPOMUIBbHBIX  AUCLUMIINMH 1
nccnenoBaHus, peLLeHns npodeccnoHanbHbIX 3a4ay;
COBpPEMEHHbIE
KOMMbIOTEPHbIE Brnapgets: COBPEMEHHbIM annapatom
TEXHOMormm u TEOpPEeTUYEeCKOn W MaTemaTuyeckon  (OU3UKNY,
WH(OPMaLIMOHHbIE HeobxooMMbIM ans peLueHus 3agad
pecypcbl B CBOEW HepensaTMBUCTCKON KBAHTOBOW MEXaHUKU
npegmMmeTHoOmn
obnactu

12. O6bemM AUCUUNNNHbI B 3a4eTHbIX eguHULUax/yac. (g coomeemecmesuu ¢ y4ebHbIM nnaHom) — 6 /
216.

Popma npome)Ky'rquoﬁ aTTecTaunU(zavem/sk3ameH) 3a4eT, 3a4eT C OLLEHKON.

13. TpyaoemkocTb No BMAam y4ebHom paboTbl

TpyooeMKoCTb
Bug yuebHom paboTbl Bcero Mo cemecTpam
5 6
AyaNTOpHbLIE 3aHATUS 96 68 28
B TOM YMcHe: nexkumm 48 34 14
npakTnyeckmne 48 34 14
CamocTtodarenbHasi paborta 120 40 80
B TOM 4ymcre: KypcoBas pabota (MpoekT)
dopma NpoOMeEXYTOUHOM aTTecTaumm Bavem Sauem c
ouyeHKou
Wtoro: 216 108 108




13.1. CopepxaHne AUCLUNIIUHBI

Ne n/n

HanmeHoBaHue pasgena
OVNCLUMNIUHBI

ConepxaHue pasaena OUCUUNHLI

Peanusauus
pasgena
OUCLUMNINHBI C
NOMOLLLbHO
OHMnamnH-Kypca,
QYMK*

1. Nlekuyun

1.1

OcCHOBHbIE NOHATUA
KBaHTOBOMW MeXaHMWKK

BeposaTHOCTHOE onucaHMe COCTOSIHUA  (PU3NYEeCKNX
cuctem. BonHoBas dyHkumnsa. drsnyeckue BeNMYMHbI B
KBaHTOBOM  MexaHuke. OnepaTopbl  BaXKHEWLLMX
PU3nYECKMX BENNYVH. CooTHoweHne
HeonpeaenéHHOCTML. Monatne o] «cxKaTbIX»
(KorepeHTHbIX) COCTOSIHUSAX. CoBmecTHas
NU3MEPUMOCTb  (PU3NYECKUX BENUYUH. YpaBHeHue
LWpeaunHrepa. YpaBHeHne HenpepbIBHOCTN.
M3ameHeHne cpeaHuX 3HayeHun PU3NYECKMX BENUYUH
co BpemeHeM. VHTerpanbl aBmxkeHus. CtaumoHapHble
coctosiHus. OO6Owee pelleHWe HecTauuoHapHOro
ypaBHeHusa LpeanHrepa ansi ramMunbTOHMAHOB SBHO
He3aBUCALUMX OT BpPeEMeHU. JneMeHTbl Teopuu
npegcTaBneHni.

1.2

MpocTenwve npuMeHeHns
KBAHTOBOW MEXaHUKMN

UactTmua B NpAMOYrofibHOW MNOTEHUManbHOM sMe.
JInHenHbIN rapMOHUNYECKnI ocumnnAaTop.
MpoxoxaeHne n oTpaxeHne 4YacTul Anst OOHOMEPHOro
OBWKeHusi. [BmxeHne 4YacTuubl B MOCTOSIHHOM
3NEKTPUYECKOM MNoSe.

1.3

[BmkeHne 4Yactuubl B none
LeHTpalbHbIX CUn

[BwxeHne dactuubl B cepnyeckn-CUMMETPUYHOM
none (pasgeneHve  nepemeHHblx).  WHTerpanbl
OBWKEHWA B LeHTpanbHoM none. OnepaTop YrnoBoro
MOMeHTa (COBCTBEHHble 3HayeHus). CsobogHas
yacTuua c onpeferieHHbIM 3HayeHvem opbuTtansHOro
MoMeHTa. Yactuua B GeckoHeyHo  rnybGokow
chepryecKM-CUMMETPUYHON Ame. [BKeHne vactuubl
B KYJTOHOBCKOM MOJie.

1.4

MpnbnuxeHHble MeToabl
KBaAHTOBOW MEXaHWKMN

KBasuknaccuyeckoe pelueHne 1-MepHOro ypaBHEHUs
WpeguHrepa (meTopn BeHTuens—Kpamepca—
BpunniosHa). Ycnosus NPUMEHNMOCTH
KBa3MKI1acCU4eCKoro NPUONKEHNS. MpaBuna
conpsikeHus. Mpasuno KBaHTOBaHus Bopa—
3ommepdensaa. TyHHEenbHbIN achpexT.
CrauwnoHapHas Teopus BO3MYLLIEHWI ans
N30NMPOBaHHOrO ypoBHA. CTtaumoHapHaa Teopus
BO3MYLLIEHUI ans BbIPOXOEHHbIX COCTOSIHUIA.
BapuaumMoHHbIN  NpUHUMMN B KBAHTOBOM  TeOpwUW.
BapuaumnoHHbii meToa Putua.

1.5

Teopus KBaHTOBbIX
nepexogoB Mog BIUSHUEM
BHELLIHEro BO3MYLLIEHUS]

FaMunbTOHMaH B3aMMOOENCTBUS KBAHTOBOW CUCTEMbI
C  3NEKTPOMAarHUTHbIM nonem. BbiHyxgeHHOE
norrnowieHne n wusnyyvyeHne ceeta. HecrtaumoHapHas
Teopus BO3MYLLEHUN: KBAHTOBbIE Mepexonbl, 30510Toe
npasuno ®epmu. MNpaBuna otdbopa [nsi AWMOSIbHOro
N3Ny4YeHus.

1.6

AnemeHThI KBaHTOBOW
Teopun paccesiHus

KBaHTOBas  Teopusi  paccesiHusl:  UHTerparnbHoe
ypaBHEHMe Ha BOMHOBYK (YHKUMIO, aMnnutyga
paccesHus. KeBaHTOBas Teopus paccesiHus:
BopHoBCcKoe npuénmxeHue ans aMnnuTyapl
paccesiHua. Ycnosusi MpUMEHUMOCTU BGOPHOBCKOro
npubnmxkeHns. CeyeHne paccesiHUsl Ha KyNOHOBCKOM
noteHuynane. Metog a3 paccesHus. JddekT
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Pamsayepa. PesoHaHC Ha  KBasucTauuoOHapHOM
COCTOSIHUM.

1.7 MpuHUMN TOXAECTBEHHOCTU 4YacTuy. CummeTpusauus
KBaHTOBas Teopusi CUCTEM, | U aHTUCUMMETPU3ALMA BOSHOBbLIX PYHKUUA. MpuHUMN
cocTosWwmnx U3 oauHakosblx | MNaynu. Teopuss OCHOBHOrO COCTOSIHUSA aTtoMa renus.
yacTtuy Bo3byxaeHHble cocTosHUA atoma renusa. OpTo-

naparenui. Metog Xaptpu-®oka.

1.8 YpaBHeHue KnenHa-FopgoHa w ypaBHeHue [Oupaka

_ | gna cBobogHoro anektpoHa. PelieHne ypaBHeHWs
OCHOBbI  pEnATMBUCTCKON
KBAHTOBOI TEOPUM IOupaka pgns cBobogHoro  anekTpoHa. BeiBog
ypaBHeHus NMaynu u3 ypasHeHus Oupaka. CrnvH. CnuH-
opbuTanbHOe B3auMOLENCTBME.
2. MpakTuyeckune 3aHAaATUA
2.1 OCHOBHbIE MOHATMS TEOPUM JIMHEWHBLIX OMNEpPaTopoB.
CobcTtBeHHblE  (PYHKLUMK, COBCTBEHHblE 3HA4YeHus,
OcCHoOBHbIE NnoHATUA | cpeaHue. lNpeactaBneHns onepaTopoB U BOMHOBbLIX
KBaHTOBOW MEXaHWKM dyHkuun. CTraumoHapHble COCTOSIHUS  AUCKPETHOro
cnektpa. YpaBHeHue LpéanHrepa B UMNYNbCHOM
npeactasneHmn. CocTosHNsl HeNpepbIBHOIO CNeKTpa.

2.2 Yactvua B nNpAMOYronbHOW MOTEHUMANbHOW SMe.
MpocTeMime  MpUMEHEHMS JInHenHbIN rapMoOHUYECKUN ocuMnnAaTop.
KBAHTOBOM MEXAHKM lMpoxoxgeHne n oTpaxeHme YacTuy, Anst OAHOMEPHOro

OBWKeHWs. [BwKeHune 4acTuubl B MOCTOSHHOM
3NEKTPNYECKOM Nofie.

2.3 CocTosiHMST OMCKPETHOrO CrnekTpa B  LEHTparbHbIX
[BmxeHne vactuubl B none | nonsax. CocTosHUsA ¢ manon aHepruen ceasn. Yactmua
LEeHTpanbHbIX CUIN B COBMECTHOM fMoOfie  KOPOTKOAEWCTBYIOLETO U

OanbHOOENCTBYIOLLEro NOTEHLMAIIOB.
24 KBaHTOBaHwue 3HEepPreTMyeckoro chnekTpa.
KBasuknaccuieckme BONHOBbIE PYHKLNN, BEPOATHOCTU
MpMBNIKEHHBIS MeToabl n cpegHue. [poxoxaeHve 4yepes NoTeHUManbHbIe
KBAHTOBOM MEXAHKN Bapbepbl. VCTaLl,I/IOHapHaﬂ TEOpUs  BO3MYLLEHWIA
(ouckpeTHbIN cnexTp). BapuraunoHHbIn MeToa.
CrauunoHapHasi Teopusi BO3MYLLEHUN (HenpepbIBHbIN
CnexTp).

2.5 Teopus KBaHTOBbIX | HecTaunoHapHas Teopusi BO3MYLUEHWI: KBaHTOBblE
nepexogoB nog BNWsSHUMEM | nepexofbl, 3orotoe npasuno ®depmu. [paBuna
BHELLIHEro BO3MYyLLEHUSI oTbopa Ans QUNONbHOIo U3Ny4YeHus.

2.6 BopHoBCckoe  MpubnMXKeHwue. dasoBas  Teopwud
OnemeHTbI KBaAHTOBOW | paccesiHus. Hu3koaHepreTnyeckoe paccesiHue.
Teopum paccesHus PaccesHue 6bicTpbix YacTul. PaccesHne 4dactuy co

CMUHOM.

2.7 KBaHTOBas Teopusi cucteMm, | CummeTpus BOJIHOBbIX dYHKLUNIA. OcHoBBbI
COCTOSALUMNX U3 OAUHAKOBbIX | hopmManuama BTOPUYHOIO KBAHTOBaHWS
yacTtuy, (NpeacraBneHne Yncen 3anonHeHus).

2.8 OcCHOBbI  pensaTMBUCTCKON

KBaHTOBOW TEOPUN

YpaBHeHve KnenHa-'opaoHa. YpasHeHue [upaka.

* 3anoniHsemcs, ecsiu omoesibHble pa3desibi OUCUUMIIUHBI U3y4aomcsi ¢ NoMOwbio OHNalH-Kypca. B KosoHke
lNpumeyaHue Heo0bx00UMO yKasamb Ha3gaHue oHnalH-Kypca unu QYMK. B Opyaux criyyasix e syeliku cmagsmcs

r1po4YepKuU.

13.2. Tembl (pasgenbl) AUCLUUNIIUHBI U BUAbI 3aHATUN

Ne
n/
n

1

HanmeHoBaHWe TeMbI
(pasgena) gucumnnvHbI

OCHOBHbIE MOHATUSA KBAHTOBOWN

MEXaHUKN

Bugpbl 3aHsaTUN (4acoB)

JNlekuun | MpakTtnyeckne | JNlabopaTopHble

CamocTosTenbHas
paboTta

Bcero

4 4 10

18




2 MpocTenwne npumeHeHns
KBaHTOBOW MeXaHWKK 8 8 20 36
3 [BmxeHne yacTuubl B none
LleHTpanbHbIX cun 6 6 15 27
4 MpnbnmxeHHbIE MeTOAObI
KBAHTOBOW MEXaHMWKMN 6 6 15 27
Teopwusi KBAHTOBbLIX MEPEX0A0B
5 nopn, BNUSSHUEM BHELLIHETO
BO3MYLLEHNS 4 4 10 18
6 OnemMeHTbl KBAHTOBOW TEOpUM
paccesHuna 8 8 20 36
KBaHTOBasa Teopus CUCTEM,
7 COCTOSILLINX U3 OOQNHAKOBbIX
yacTuy 6 6 15 27
8 OcHoBbI peNATUBUCTCKOM
KBaHTOBOW Teopun 6 6 15 27
WTtoro: 48 48 120 216

14. MeToaun4yeckme ykasaHusa ans ody4aroLmxcsa Nno 0OCBOEHUIO ANCLUNIINHbBI:
(pexkomeHOayuu 0byHaUUMCS Mo 0C80EHUK QUCUUMNIIUHbI yKa3aHue Haubosiee CrioXHbIx pa3desios, paboma ¢
KOHCriekmamu fiekyud, npe3eHmauUoHHbIM MamepuasaoM, pekomMeHOayuuU o 8bINOTHEHUIO Kypcosol pabomsl, Mo
opaaHu3ayuu camocmosimesibHol pabomaei o ducuuriuHe u op.)

Heobxodumo nocrie kaxdol nekyuu no ee meme pasbupame U 0ceaugame /1IEKUUOHHbLIU Mamepuar,
0715l e20 fy4que20 NoHUMaHuUs Yyumame PeKOMEHO0B8aHHYH OCHOBHYIO U QOMNOTHUMESbHYIO
numepamypy, 20moeumbcs K Mpakmu4yeckoMy 3aHsmuto, pa3bupas coomeemcmeyowud
meopemuyeckuli Mamepuarsi, cucmemMamu4ecKu 8bInosHsAmMb domawHue 3adaHusi, He nporyckame
meKyuwue mecmupogaHusi 1o npolideHHOMY meopemu4ecKoMy U Npakmu4yecKkomy mamepuariy.

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

HeoOXoaUMbBIX ONA OCBOEHUSI AUCLMNIIUHBI (Criucok umepamypbl 0GhOPMISEMCS 8 COOM8emcmeauu
¢ mpebosarusivu FOCT u ucrionb3yemcsi obujasi CK8o3Hasi Hymepauyusi 05151 ecex U008 UCMOYHUKO8)

a) OCHOBHas nuTeparypa:

Ne n/n NCTOYHMK

1 Lasbidoe A.C. KeaHmosasi mexaHuKa : y4ebHoe rnocobue — 3 u3d. / A.C. [Jasbidos .— .
Crl16: EXB-llemepbypea., 2014 .— 704 c.
KeaHmosasi meopusi [QnekmpoHHbIl pecypc] : Kypc nekyud : Y. 1/ [W.B. KonbimuH,
A.C. KopHes, H.Jl. MaHakog] . — BopoHex : U3damenbckuli dom BI'Y, 2015 ./
«YHusepcumemckas bubnuomeka online» : anekmpoHHo-6ubnuomedyHasi cucmema. —
URL : http:.//www.lib.vsu.ru/elib/texts/method/vsu/m16-09.pdf
KeaHmoeasi meopus [GniekmpoHHbIl pecypc] : Kypc nekyut : Y. 2/ U.B. KonbimuH [u
3 0p.] . — BopoHex : UsGamernbckuti Oom BI'Y, 2017 .// « YHUsepcumemckas
6ubnuomeka online» : anekmpoHHo-6ubnuomeyHasi cucmema. — URL :
http.//www.lib.vsu.ru/elib/texts/method/vsu/m17-102.pdf

6) gononHWUTenbHaa nuTeparypa:

Ne n/n McTOYHNK

lanuuykut B. M. 3ada4u no keaHmoeol mexaHuke : y4ebHoe rnocobue A5 cmyd. ¢hus.

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

Edumopuan YPCC, 2001.

Groxurues [.U. OcHoebl keaHMo8oU MexaHUKU ;| Y4eb. nocobue Onisi gy3os]/ . U.

GrnoxuHyee — 7-e u3d., don. — Cr16. : JlaHb, 2004 .— 664 c,

6 @elinmaH, P. ®elinmaHo8cKue nekyuu rno gusuke : B 9 ebin. : nep. ¢ aHen. / P. ®elHmaH, P.
JletimoH, M. CaHOc ; nod ped. A.A. CmopoduHckoeo .— M. : Odumopuan YPCC, 2004- 52c.



http://www.lib.vsu.ru/elib/texts/method/vsu/m16-09.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m17-102.pdf
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7 JlaHday J1.[]. KeaHmosasi MexaHuka: Hepensmusucmckas meopus (5-e usd.)/

J1.4. JlaHday, E.M. Jlugpwuy. — M. : @usamamnum, 2001 — 803 c.

8 QelHmaH P. ®eliHMaHo8cKuUe niekyuu ro ¢usuke: KeaHmosas mexaHuka / P. ®eliHmaH,
P. JlelimoH, M. CaHdc. — M.: Mup, 1966. — T. 8. — 271 c.

9 QeliHmaH P. @eliHMaHo8cKuUe nekyuu ro ¢gusuke: KeaHmosasi MmexaHuka / P. ®eliHMaH,
P. JletimoH, M. CaHdc. — M.: Mup, 1967. — T. 9. — 259 c.

10 banawose B.B. Kypc keaHmoeol mexaHuku/ banawoe B.B., [JonuHos B.K. — Uxeack:
PX/], 2001 — 336 c.

basb A.U. PaccesiHue, peakyuu u pacrnadbl 8 HEPEIIMUBUCMCKOU K8aHMoa8ouU

11 mexaHuke / A.W. basb, 5.6. Senbdosuy, A.M. lNepenomos .— U30. 2-e, ucnp. u on. —
M. : Hayka, 1971 .— 544 c.

®nozee 3. 3adayu rno keaHmosol mexaHuke / 3.®@nrzze ; lep. ¢ aHen. b.A. Jlbicosa;
12 1od ped. A.A. Cokonosa .— Yepenosey : Mepkyput-llpecc, 2000-T. 1.— 2000 .—
341 c.

@nrozee, 3. 3adaqu rno keaHmoesol mexaHuke / 3.®@nrozze; Nep. ¢ aHen. B.A.Jlbicosa;
13 | 100 ped. A.A.Cokonosa .— Yepenosey, : Mepkypud-llpecc, 2000-.T.2 .— 2000 .— 315
C.
KoaH-TaHHyOxu K. KeaHmoegasi MmexaHuka : B 2 m. : [YyebHoe nocobue] / Knod KosH-
14 TaHHyOxu, bepHap [uy, ®paHk flanoa; MNep. ¢ ¢p. J1.H. Hosukosa .— ExkamepuHbype :
U3d0-60 Ypan. yH-ma, 2000 .—T.1.— 2000 .— 941c.

KoaH-TaHHyOxu K. KeaHmosasi mexaHuka : B 2 m. : [YuebHoe nocobue] / Knod KoaH-
15 TaHHyOxu, bepHap [uy, ®paHk flanos; MNep. ¢ aHen. J1. H. Hosukosa .—
EkamepuHbype : 133-60 Yparn. yH-ma, 2000 .— T.2 .— 2000 .— 798c.

B) MH(pOPMaLIMOHHbIE 3MEKTPOHHO-00pa3oBaTerbHble pecypchl (OduUmnanbHblie peCypCbl UHTEPHET)™:

Ne n/n Pecypc
16 | http://www.lib.vsu.ru/
17 https://biblioclub.lib.vsu.ru/
18 https://lanbook.lib.vsu.ru/

* Bravane ykasbiBatotcad OBC, ¢ koTopbiMM wumetoTcsa goroBopa y BIY, 3arem OTKpbITble 3NEKTPOHHO-
obpasoBaTernbHble pecypchbl, OHNanH-kypcbl, YMK

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrOo obecrnevyeHUs ANs CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekoMmeHdayuu, rnocobusi, 3adaqyHuKku, MemodudyecKue yKa3aHusi MO 8bIMOSTHEHUI
npakmu4eckux (KOHMpPOsibHbIX), Kypcoebix pabom u dp.)

Ne n/n NcToYHMK
1 Koneimux U.B. 3adayu o keaHmosgou mexaHuke/ U.B. KonbimuH, A.C. KopHee—
BopoHex, 2004 (8 mpex yacmsix).

17. O6pa3oBaTenbHbie TEXHONMOrNU, UCNoNb3yeMble Npu peanusaumm y4eoHom
AVUCLMNIINHBI, BKITIOYasA AUCTaHLUMOHHbIe obpa3oBaTenbHble TexHonoruum (OOT,
3neKkTpoHHoe obyyeHue (30), cmewaHHOe 0bGy4eHune):

18. MaTepmnanbHoO-TeXHU4YECKOEe obecneyeHme AUCLUNIINHDI:

JlekumoHHas ayaontopud, OOCKa, yqe6Has=| nTeparypa.

19. OueHo4HbIe cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMEeXYyTOYHON aTTecTalun
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MopsOoK OLEeHKM OCBOeHWUst obyvarowmmucss y4ebHoro Mmartepuana onpegensietcs
coaepkaHMeMm crneayoLwmx pasgenos ANCUMNIUHGBIL

HaumeHoBaHue NuaukaTop(bl)
Ne KomneTteH
n/n pasgena oucumnivHbl wsi(v) [OCTUXEHUS OueHouHble cpeacTea
(moayns) a KoMneTeHumm
1 gzsp,enu 1.1-1.2,2.1- KOHTpOrbHas pabota 1
2 ; aoney 1.3-1.4,23- | mgq MK-1.3 KOHTPOMbHas! paGoTa 2
Paspgenbl 1.5-1.8, 2.5-
3 28 Tekyllasa attectaums (cobecegoBaHue)
lMpomexyToyHas aTTecTauust c
MMCOK BOMPOCOB K 3a4eTy
¢opma KOHTpOSS — 3a4eT
lMpomexyToyHas aTTectauusi c .
_ MMCOK BOMPOCOB K 3a4yeTy C OLEHKOW
dopMa KOHTPONSA — 3a4eT C OLIEHKON

20. TunoBble OLEHOYHbLIE CcpeAcTBa M MeToAuMYeCKMe MaTtepuanbl, onpegenslowme
npoueaypbl oLueHUBaHUsA

20.1. TeKywwyMin KOHTPOIb yCNeBaemMocCcTun

KoHTponb ycneBaemocTV MNO AUCUUMNIIMHE OCYLLECTBIISETCA C MOMOLUbIO CNeayrowmx OLEHOYHbIX
cpeacTs:
KoHTponbHasa pabota 1,2

Mpumep BapuaHTa KOHTPOSIbHOW paboTbl 1

1. OnpenenuTh Kakue U3 HIDKETIEPEUNCISHHBIX ONIEPATOB SBIISIOTCS JIMHEHHBIMU 3PMUTOBBIMH

OTIepaTopaMH:

(a) omeparop cuBura: To(x) = ¢ (x + a);

(b) oneparop orpaxenus: [ ¢ (x) = ¢ (-x);

(c) omeparop conpsuxerus: Sp (x) = ¢ ~*(x);

(d) oneparop nuddepenuupopanust: Do(x)=dp (x)/dx

2. Haiiti coO0cTBeHHBIE QYHKIIMM oriepaTopa f = ox+fp. HaliTu HOpMHPOBKY 3THX COOCTBEHHBIX (DYHKIIHIA.

3. 3anmcath BOTHOBYIO GyHKIMIO ¢ (x) = C|x|exp(-a|x|) u omepaTop casura To(x) = ¢ (x+a) B

HMITYJTECHOM TIPEJICTABIICHUH.

4. Haiftu cBsi3aHHBIE cOCTOsTHUS B oTeHnuaie U(x) = -a(d(x + a) + o (x -a)), a > 0.

5. Haiiti k03¢ GUIMEHTHI OTpaXXSHHS U IPOXOXKICHHS B MOTECHIIHAIIE:

U(x) ={U0; x > 0,0 x <0, rme U0 > 0.

6. Beraucnure cnepyromue KoMmMmyTatopsr: [LA2,r°2], [L"2,p™2], [L i,rp].

7. Haiitu criekTp 1 COOCTBEHHBIC (PYHKIIMHU TNIOCKOTO POTaTOpa.

8. Hactuia B 6eCKOHEUHO TITyOOKOH sSiMe IIMPUHOM a B HaYalIbHBII MOMEHT BpeMeHH ¢ = () HaXOJUTCS B COCTOSIHUN
@o(x) = Asin”3(x/a). Haiitn BONHOBYIO (PYHKIMIO B TPOHM3BOJIBHBIA MOMEHT BpemeHH ¢ > (. fBmsercs nm
BpEMEHHast SBOJIIOIHS BOTHOBOW (DYHKITUH MEPUOTUIECKON?

Mpumep BapuaHTa KOHTPOJSIbHOW pPaboThbI 2
1. Mcnionb3yst BapUallMOHHBIN NpUHITUT PUTIIA, ONIPEAETUTh SHEPTUIO OCHOBHOI'O COCTOSIHUS YaCTUIIBI B
morernuaie U(x) = -ad(x), a>0. TIpoOHyO BOIHOBYIO
(YHKLHIO OCHOBHOTO COCTOSTHHSA B3ATh B BUAE: ¢ (X) = Aexp [-B[x|] ;
r/ie } — BapUaIllMOHHBINA MapaMeTp.
2. OnpenenuTh COOCTBEHHBIC 3HAYCHUS U COOCTBEHHBIE (DYHKIIUU OTIEpaTopa
c_X.
3. Haiitu B mepBoM OOpHOBCKOM NpuOImkeHn nudGepeHinaibHoe CeUeHUE pacCcesiHUs 9acTull ¢ dHeprueii E Ha
norenuane U(r) = U 0 exp(-r/R), rme U0 u R — nonoxutenbHble KOHCTAHTBL
4. Ha nuHEHHBIN TapMOHHYECKHHA OCITIILIATOP HAKIIABIBAIOT BO3MYIIICHHE



Buma: V (x; t) ={ox™2Jt/1]j, [t|< T; O|t|> T. Ompemenuts BEpOATHOCTb IMEPEXOJa MEKAY OCHOBHBIM U
BO30YKJICHHBIMH COCTOSTHUSIMH.

OnucaHue TexHonornu npoeeneHus

Ha peweHne 3agaHun KOHTpOJ'IbeII‘/‘I paGOTbI BblaenseTcs 2 akageMn4eckux yaca. an/l peweHnn 3agav
CTYAEHT MOXET MNOoJ1b30BaTbCA 3apaHee NnoaArotoBfieHHbIMX MeTOOUYECKUMN MaTepuanamn.

TpeboBaHNA K BbINOMTHEHUIO 3a8aHUN (MNX WKanbl U KPUTEPUN OLLleHUBAHUA)

OueHKa «OTNNYHOY: ModpobHbIe u 6e30lWub0oYHbIe pelieHus 8cex 3aday, AoMyCcKaomecsi He3HaYUmerbHbie
8bIYUCIUMEbHbIE HEMOYHOCMU.

OueHKa «xopoLLo»: ModpobHsle pelueHus 8cex 3adau, 8bI60p NpasuibHo20 xoda peweHusi O 8cex 3aday,
dornycKaomcs 8bI4UCIUMESIbHbIE HEMOYHOCMU, @ MaKXe HEernoJsIHOe 8bIMOSIHEHUE 0mOesibHbIX 3a0aHull.

OueHka «yooBNeTBOPUTENBHOY: peweHue omoerbHbix 3aday, 00MycKatomcsi He3Ha4umesibHble HeMmoYyHoOCmuU
8 8blbope memoda u xola pelwieHuUs 3adayu.

OueHka «HeyaoBNeTBOPUTENbHO» omcymcemeue npasusibHO peweHHbIX 3aday, Ucrnob308aHue OWUGOYHbIX
Memodos u npuemos Orisl peleHus NocMmasseHHbIX 3adau.

20.2. NpomexyToyHan atrecTayus

MpomexyToyHast aTTecTauusi No  AWCUMMIIMHE OCYLLECTBISIETCH C MOMOLLbI  ClNeayLmX
OLEHOYHBIX CpeacTB:

Cnuncok BonpocoB Ans npoBeAeHUs 3aveTa

1. YKaXknTe OCHOBHbIE CBOMCTBA BOSTHOBOW DYHKLINWN.

2. Kakon dounsnyeckuin cmbicn nmeeT KBagpaT Mogynst BONTHOBOW (OYyHKUMU?

3. HanuwwuTe ypaBHEHWe HenpepbIBHOCTH.

4. HanuwuTe HecTaumoHapHoe ypasHeHue LLpéanHrepa.

5. HanuwwuTe onepatop KUHETUYECKON SHEPTUN N MOMEHTa MMIMyrbCa.

6. Ecnu 3agaHo coctosgHme W(x; t), HanuwnTe onpeaeneHne cpeaHero 3Ha4YeHnst PU3nN4eckomn
BENUYMHbLI A B cOCTOSIHUM Y.

7. HanuwuTe 3aKoH n3ameHeHusa cpefHero sHayeHusa pusnyeckon BenmyunHel A. B kakom cnydae A
€CTb UHTEerpan gBMXeHus.

8. [anTte onpeneneHne crtaumMoOHaApPHOro COCTOSAHNA.

9. HanuwuTe cnekTp IMHENHOro rapMOHMYECKOro ocumMnnsaTopa (O4HOMEPHbIN crydan).

10. HanuwwuTe ycnosums NpMMEHMMOCTM KBa3MKIIaCCUYECKOro NPUBnmKeHums.

11. HanuwuTe npaeuno kBaHToBaHusa bopa-3ommepdenbaa.

12. HanuwuTe (C 9KCnoHeHUManbHOM TOYHOCTLIO) BEPOSATHOCTL TYHHENMPOBAHUS YacTuLbl Yepes
bapbep.

13. Kakne BennumHbl COXpaHSOTCSA B LLIEHTPanbHOM More.

14. HanuwwnTe cnektp atoma Bogopoaa.

15. HanuwwTe BbipaXxeHns AN NonpaBokK K SHEPTUN N30NMPOBAHHOIO YPOBHS B MEPBOM 1 BTOPOM
nopsigkax Teopum BO3MYLLEHUN.

16. Hanuwwute 3onotoe npasuno depmn.

17. HanuwwuTe ToyHOoe BblpaxeHue ANns aMninTyAbl pacCesHNS.

18. B yem coctout 60pHOBCKO€ npm6n|/|>i<eH|/|e B TEOpUnN paccedaHus.

OnuncaHue TexHonornu npoBegeHusA

3aueT npoxoauT B NUcbMeHHo hopme. CTyaeHTy npeanaraetcs 15 BONpoCcoB 13 MOMIHOIO cnucka

BOMPOCOB, Ha KOTOPbIE OH AOMKEH AaTb KPATKMI OTBET B TEYEHNE OAHOr0 akaJeMn4ecKkoro Yaca.
Tpe6oBaHuUsA K BbINOSIHEHUIO 3aA4aHUM, WKanbl U KPUTEPUM OLleHUBAHUSA

«3a4TeHo»: AaHbl NpaBuIbHbIE 1 NOMHble 0TBETHI HA 10 1 Gonee BONPOCOB, AOMYCKAOTCSA NOrPELLHOCTY,

KOTOpble CTyAEHT CNOCOBEH CKOpPEKTUPOBaTL MO PYKOBOACTBOM NpernofaBaTens

«He 3a4TeHo»: NpaBunbHbIE U NOMHbIe OTBEThLI AaHbl HA MeHee, YeM 10 BOMPOCOB; OTBEThI HA BOMPOCHI

coaepXxaT HETOYHOCTU U OLNBKK, KOTOPblE CTYAEHT He CrocobeH CKOPPEKTUPOBAaTL NOA PYKOBOACTBOM
npenoaaeartens
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Cnucok BONpocoB Ans NpoBeAeHUA 3a4eTa C OLleHKOMN
BepodaTHOCTHOE onucaHne cocTosiHU huandecknx cucteM. BonHoBasa doyHKUmMA.
dunanyeckme BennUnHbl B KBaHTOBOM MexaHuke. OnepaTopbl BaXXHENLWNX PUINYECKNX BEMUYUH.
CooTHoweHne HeonpenenéHHocTU. MNMoHATNE O «CXKaTbIX» (KOrepeHTHbIX) COCTOsHUAX. CoBMecTHas
N3MEPUMOCTb PUINYECKNX BENNYMH.
4. YpaBHeHue LpeguHrepa. YpaBHeHNE HEMPEPLIBHOCTH.

W=

5. W3meHeHune cpegHux 3HadeHnn punsnvecknx BENUUMH Co BpemeHeM. NHTerpasnbl OBUKEHMS.

6. CrauunoHapHble cocTosiHus. ObLee pelleHne HecTaumMoHapHoro ypasHeHus WpeavHrepa ans
raMmmrbTOHMAHOB SIBHO HE3aBUCSILLMX OT BPEMEHN.

7. Teopwun npeactaBneHWin: OCHOBHbIE MOHATUS.

8. YacTtuua B npsMOYronbHOM NOTEHUNANLHOM SMe.

9. JIMHENHbIN rAapMOHUYECKUIN OCLIUNIIATOP.

10. lMpoxoxaeHne n oTpaxkeHue YacTul Ans OAHOMEPHOrO ABWKEHUS.

11. [OBwxeHune YacTuubl B MOCTOSAHHOM 3NIEKTPUYECKOM MOfe.

12. [BwxeHue 4YacTuubl B cheprnyeckn-cMMMETPUYHOM none (pasaeneHne nepemerHbix). HTerpansi
OBWXEHMA B LLeHTpanbHOM norne.

13. OnepaTtop yrnoBoro MOMeHTa (COO6CTBEHHbIE 3HAYEHUS).

14. CBobogHas Yactuua ¢ onpeaeneHHbIM 3HaYeHNneM opobuTanbHOro MoOMeHTa. Yactuua B 6eCKOHEYHO
rnybokon chepnyeckn-CMMMETPUYHON sIME.

15. [OBwxeHue YacTuubl B KYNIOHOBCKOM Mnone (OUCKPETHBIN CNeKTp).

16. [BwxeHue YacTuubl B KYTIOHOBCKOM Mofe (HENPEpPbIBHbIN CNEKTP).

17. KBasuknaccuyeckoe pelleHve 1-mepHoro ypasHeHus LWpeguHrepa (Mmetog BenTtuena—Kpamepca—
BpunniosHa). YcnoBusa npuMeHMMOCTM KBa3uKnaccmy4eckoro npubnmieHms.

18. lNpaewuna conpsbkeHus. [NpaBnno kBaHToBaHUA bopa—3ommepdensaa.

19. TyHHenbHbIN 3ddEKT.

20. CrauumoHapHasi Teopusi BO3MYLLEHWI ANs1 U30SIMPOBAHHOMO YPOBHS.

21. CraumoHapHasi Teopusi BO3MYLLEHWI A1 BbIPOXAEHHbIX COCTOSIHUN.

22. BapvauunoHHbIN NpUHLMI B KBAHTOBOW TeOopUKW. BapnaumoHHbin MeTog Putua.

23. MamMunbTOHMaH B3auMOLENCTBUSI KBAHTOBOW CUCTEMbI C 3NIEKTPOMArHMTHbIM noneM. BeliHy>xaeHHoe
nornoLeHne N n3ny4yeHne ceeta.

24. HecTtauuoHapHasi Teopusi BO3MYLLIEHWIA: KBaHTOBbIE Nepexoabl, 30110Toe npasuno depmu. MNpasuna
oTbopa Ansa AMNONbHOro U3NyvYeHus.

25. KBaHTOBas Teopus paccesiHus: MHTerpanbHOe ypaBHEHME Ha BONTHOBYO (PYHKLMIO, amnnnTyaa
pacceaHus.

26. KBaHTOBasi Teopusi paccesHus: 60pHOBCKOe NpubnmKeHne ang amnnntyabl paccesiHus. Ycnosus
NPUMEHNMOCTN BOPHOBCKOrO NPUBNVKEHNS.

27. CeyeHune paccesaHns Ha KYNOHOBCKOM noTeHuuarne.

28. MeTtopg ¢as paccesHus. Addekt Pamsayepa.

29. [MpuHUMN TOXAECTBEHHOCTN YacTul,. CummeTpmusaums u aHTUCUMMETPU3aLms BONHOBbLIX (PYHKLMN.
MpuHumn Maynw.

30. Teopust OCHOBHOIO COCTOSIHUSA aToMa resimsi.

31. Bo3byxaeHHble cocTosaHMst aToma renusi. OpTo- u naparenun.

32. YpaBHeHue KnernHa-lopgoHa v ero pewieHune ans cBob6oaHOro anekTpoHa.

33. YpaBHeHue [Qupaka anst cBo6OAHOro ariekTpoHa.

34. PelweHune ypaBHeHus [upaka onsi cBOOOAHOro afekTpoHa.

35. YpaBHeHue Naynu. CnuH.

36. CnunH-opOuTanbHOe B3auMOAENCTBUE.

OnucaHme TexHonorun n poBenoeHUA

3ayeT C ouUeHKoM NPOXoAuUT B yCTHOWM chopme. CTyaeHTy npegnaraeTcs 2 BONPOCOB M3 MOTHOrO cnucka
BOMPOCOB, Ha KOTOPbIE OH AOMKEH AaTb pa3BEPHYTLIN OTBET B TEYEHME O4HOIO akageMMYecKkoro Yaca.
B cnyyae, ecnu cTyaeHT UMeeT OLEHKY «HEeYAOBMETBOPUTENBbHO» NO OAHOM M3 KOHTPOSIbHbIX paboT
TeKyLlen atTecTtaummn, eMy Takke npeanaraetcsi ogHa M3 3agadv M3 COOTBETCTBYIOLLEN KOHTPOSBHOWN
paboThl.

TpeGOBaHMﬂ K BbIMNOJIHEHUIO 3a.qa|-w||7|, wKanbl U KpuTepmun oueHnBaHunA
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«OTNNYHO»: MModpobHbIe U 6e30LWUE0YHBIE 0MEeMbl Ha OCHO8HbIE U OOMNONHUME bHbIE 80MPOCHI, NOIHOE
rmoHUMaHue u ceobo0Hoe sriadeHue mamepuarnomM, yMeHue pewams fpakmuyeckue sadadqu

«Xopomo»: I70<3po6Hb/e omeemabl Ha rnocmaersieHHble 80rpoChkl C MeJiIkumu OLUU6KaMu, He3Ha4dYumersibHble
npoberbl 8 3HaHUU Mamepuara, yMeHue pewams npakmuyeckue 3adayu

«YpoBneTBopuTensbHO»: HeydosnemesopumeribHbie omeemsl Ha 00UH U3 OCHOBHbIX 8oripocoe KMa u
Hekomopbkle OornoNHUMesbHbIe 80MPOChI, HEMOMHOE 3HaHUE UMu NoHUMaHue Mamepuana, HU3kue HagbiKu
peweHus npakmuyecKkux 3aday

«HeynoBneTBopuTENbHON»: n10x0e 3HaHue Mamepuarsna, Hey0oenemeopumesibHble 0meemsbl Ha 80pPOCHI
KVMa u 6onbuwuHcmso 0oMnonHUmMerbHbIX 80MPOCO8, OMCYMCMeUe HagbIKo8 PeweHUs Mpakmuyeckux 3aday



