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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Iucuynuaa 51.0.21 KBaHTOBasi MeXaHHMKa OTHOCUTCS K 00si3aTe/TbHOM uacT 00pa3oBaTe/IbHOU

IIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

3HaHus 68 obaacmu
¢usuxu u
paduogusuku u
ucno/Nb308amb Ux 8
npogeccuoHanbHou
dessmenbHOCMU, 8
mom uucne 8 cgepe
nedazozauyveckoli
desimenibHOCMU;

3HAHUAMU 8 0061acmu puU3UKU
U paouogu3suku

OIIK-1.2: AHanusupyem
¢usuueckue acnekmnbl meopuu
U 803MOJICHOCMU ee
UCNOMb308AHUS 0151 peleHUst
HAay4HO-UCCAe008aMenbCKUX
3a0au

OIIK-1.3: Pewaem HayuHo-
uccnedosamenbcKue 3adaull, 8
mowm uucne 8 cpepe
nedazo2uy4eckoil

desimenbHOCMU

6a306bix 3HaHuill 8 obaacmu
K8aHMOBOLl MexXaHUKU.

Ymemb oenadeeamb 6a308bIMU
3HaHUAMU 8 obaacmu KeaHmMoeoll
MEeXAaHUKU U UCNoAb308aMb UX 8
npogeccuoHanbHoU
desime/ibHOCMU.

Baademb onbimom noayueHust
6a3086bix 3HaHull 8 obaacmu
K8AHMOBOU MeXaHUKU U UX
UCNONb308aAHUS 8
npogeccuoHanbHou

desime/ibHOCMU.

OIIK-1.2:

3Hamb MemoOuKu nosyueHust
6a3086bix 3HaHull 8 obaacmu
K8aHMOoBOl MeXaHuKuU.

Ymemb ognadesamb 6a308bIMU
3HaHUAMU 8 obaacmu KeaHmMoesoil
MEXAaHUKU U UCNoAb308aMb UX 8
npogeccuoHanbHou
desime/ibHOCMU.

Bnademb onbimom noayueHust
6a3086bix 3HaHull 8 obaacmu
KBAHMOBOU MeXAHUKU U UX
UCNo/b308aHUs 8
npogeccuoHanbHoll
desimesibHOCMU.

OIIK-1.3:

3Hamb MemoOuKu noayueHust
6a306bix 3HaHuil 6 0baacmu
K8aHMOBOU MexXaHUKU.

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{U (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIeTeHIMU 1o JUCIUILINHE KOHTPOJIs NPOMeXyTOYHOH
(xon, coZlep>KaHue ycrieBaeMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: O6aadaem OIIK-1.1: KonmponbHas
npumeHsmb 6azoeble | hyndameHManbHbIMU 3Hamb MemoouKu nosay4eHust paboma SK3AMEH:

KoumposnbHble
80NpOCh!
3aoauu

3auém:

Koumposnbhas paboma




Ymemb ognradesamb 6a308bIMU
3HAHUAMU 8 obaacmu KeaHmMoesoil
MEXAaHUKU U UCNoAb308aMb UX 8
npogeccuoHanbHou
desime/nibHOCMU.

Bnademb onbimom nosayueHust
6a3086bix 3HaHull 8 obaacmu
K8AHMOBOU MeXaHUKU U UX
UCNo/b308aHUs 8
npogeccuoHanbHoll
desimesibHOCMU.

OIIK-2: CnocobeH
nposooumb
3KCnepuMeHmMasbHble
u meopemuueckue
HayuHble
uccnedo8aHus
06Bexkmos, cucmem u
npoyeccos,
obpabambieams u
npedcmasasmb
3KCnepuMeHmanbHble
OdaHHble;

OIIK-2.1: Ucnonb3yem
MemoObl paduopusuuecKux
usmepeHuli U MemooObl
0bpabomku pe3yibmamos
OIIK-2.2: ®dopmynupyem
3a0auu 3KCnepuMeHmManbHo20
U meopemuueckozo
uccnedosaHust 8 obaacmu
paduousuku, ucnonbsyem
paduogusuueckoe
usmepumesnbHoe
obopydoeaHue u npumeHsiem
meopemuueckue Memoobl
OIIK-2.3: IlpumeHsem
npakmuyecKue HagblKu
paduogusuyeckux
uccaedosaHutl u

npedcmaeneHust pe3ynbmamos

OIIK-2.1:

Ymemb camocmosmenbHo
npuobpemamb HO8ble 3HAHUS 8
obacmu KeaHMo8ol MexaHuKu,
UCNO/b3Ysl COBPEMEHHbIe
obpazoeamesibHbie U
UH(pOpMAYUOHHbIe mexHOoM02UU.
Bnademb onbimom
CamoCmosimenbHo20
npuobpemeHus HOBbIX 3HAHULI 8
o0b61acmu K8aHMoBol MexaHuKu ¢
UCNONb308AHUEM COBPEMEHHbIX
06pazosamenbHbIX U
UHGOPMAYUOHHBIX MeXHOA02ULl.

OIIK-2.2:

Ymemb camocmosimenbHo
npuobpemamb HO8ble 3HAHUS 8
061acmu K8aHMoBol MexaHuKu,
UCNOAb3Ysl COBPEMEeHHble
obpazoeamesbHbie U
UHpopmayuoHHble mexHoM02ULL.
Bnademsb onbimom
camocmosimenbHO20
npuobpemeHus HOBbIX 3HAHULI 8
o0b1acmu K8aHMoBoU MexaHuKu ¢
UCNO/b308aHUEM COBPEMEHHbIX
0bpazoeamenbHbIX U

UHGOPMAYUOHHBIX MeXHOA0_UL.

OIIK-2.3:

Ymemb camocmosmenbHo
npuobpemamb HO8ble 3HAHUSA 8
0b1acmu K8aHMoBol MexaHuKu,
UCNO/b3Ysl COBPEMEeHHbIe
obpazoeamesbHbie U
uHpopmayuoHHble mexHon02ULL.
Bnademb onbimom
CcamocmosimeibHO20
npuobpemeHusi HOBbIX 3HAHULI 8
061acmu K8AHMOBOU MeXaHUKU C

3adauu

OK3aMeH:
KoumposnbHble
80NpoCh!
3adauu

3auém:

KonmposnbHas paboma




UCNOL308AHUEM COBPEMEHHDIX
0bpazoeamenbHbIX U

UHGOPMAYUOHHBIX MeXHOA0_UL.

3. CTpyKTypa u copepkaHHve AUCLMILIUHbI

3.1 TpyA0eMKOCTb AUCLUII/TUHBI

OYHas
OO011as TPY/J0EMKOCTD, 3.€. 6
Yacos 1o yueoHOMY IIaHy 216
B TOM UHCIIe
ay/JUTOpHbIe 3aHATHA (KOHTaKTHas padoTa):
- 3aHATHS JIeKLIUOHHOT0 THUIA 80
- 3aHATHUS CEMHHAPCKOI0 TUMNA (MpaKTHYecKue 3aHATHS / TabopaTopHbIe padoTh) 32
- KCP 3
caMocTosTe/IbHasA padoTa 65
IIpomexyTouyHas arrecTanysa 36

JK3aMeH, 3aUéT

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpmeypupoeaHHoe no memam (pClS‘aeﬂClM) C YKdsdHuem 0mee0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacos U 8uobl yuebHbIX 3aHamuil)

HanmeHoBaHMe pa3/iesioB U TeM JUCLUILIMHBI Bcero B TOM UMC/Ie
Yyachl
( ) KonrakrHas pabora (paboTa Bo
B3alMO/IefiCTBUH C NperoflaBaTesieM),
Yackl U3 HUX
3aHSTHS CamocTosTe/bHas
CeMHUHapCKOro paGora
3aHaTus THNa o6yuarowerocs,
JIEKIIMOHHOTO | (TIpakThueckue | Bcero Hachbl
THIA 3aHsATHs/1abopa
TOpHbIe
paboThI), Yacsl

b ¢ ¢ ¢ ¢

0 0 0 0 0
Tema 1. BBesieHue B Kypc KBaHTOBOM MeXaHUKU 13 4 4 9
Tema 2. ®usnueckue BeIMYMHBI B KJIACCHKe U KBAaHTOBOM MeXaHUKe 8 4 2 6 2
Tema 3. O61asi Teopusi O1epaTopoB (HU3MUECKUX BETUUUH 19 8 2 10 9
Tema 4. VI3MepeHyre B KBAHTOBOW MeXaHUKe 18 4 2 6 12
Tema 5. YpaBHenue IlIpeunrepa Aj1st CBOOOZHON HepeTsITUBUCTCKOM 10 4 9 6 4
YaCTULIbL
Tema 6. TIpexcraenenue ['efizenGepra 8 4 4 4
Tema 7. 3aryTaHHBIe ¥ He3aBUCHMBIE COCTOSTHUS 6 4 4 2
Tema 8. OgHOMEpHOE ABWKEHUe 8 4 2 6 2
Tema 9. TouHo perlaeMble OTeHL{UAIb] 4 2 2 2
Tema 10. F'apMOHUYECKUM OCLIUISITOD 8 4 2 6 2




Tema 11. OnepaTop op6HUTasLHOrO MOMEHTA 14 8 4 12 2
Tema 12. [IBr>keHre B LIeHTPasbHOM I10J1e 6 4 4 2
Tema 13. KysioHOBO 1oJ1€ 8 4 2 6 2
Tema 14. Teopusi BO3MYILIeHUHA 14 8 4 12 2
Tema 15. KBasukiaccuueckoe Tpub/IvKeHre 15 8 4 12 3
Tema 16. Crivun 11 4 4 8 3
Tema 17. [IBv>keHue 3/1eKTPOHa B MarHUTHOM I10Jie 7 2 2 4 3
ATrecrarus 36

KCP 3 3

HWTtoro 216 80 32 115 65

Copiep>kaHue pa3/e/ioB U TeéM JUCIUILTUHBI

4. YueGHO-MeTOjUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUarommXcs

CamocrosTenbHast paboTa 00yJaroUuMXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3a[jaHUsAM [IJIsl TeKYIero KOHTPOJIST U TIPOMEXKYTOUHOM aTTeCTallMd T0 UTOTaM OCBOEHWS JUCLIATITUHEI
MPUBEJEeHHBIM B II. 5.

5. @®oHA OLEHOYHBIX CPeJACTB /I/Il TeKYyIlero KOHTPOJISA YCIeBaeMOCTM U HNPOMeXyTOYHOH
aTTecTalyy Mo JUCIUILIHHE (MO/Y/II0)

5.1 TunoBbIie 3a/laHHUA, H806XOI[I/IMBIC AJId OL€HKHM Ppe3y/bTdTOB 06y‘-IEHI/Iﬂ npu npoBejeHHUU
TEKYIIEero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TwunoBble 3ajaHusi (oreHouHOe cpeAcTBO - KoHTposbHast pabora) /il OLIEHKH
copmupoBanHocTu KomnereHuu OITK-1:

» [Tokaxkute, yTo ypaBHeHUe IlIpesuHrepa coxpaHseT IJIOTHOCTb BEPOSITHOCTH.
* Tokaskute, 4To cobcTBeHHbIe GYHKIMK Y11 MHPUHUTHOTO JBYKEHUS JBAXK/IbI BBIPOXK/IE€HBI.

* Nokaxwure, uyTo cobcTBeHHbIe PyHKIMK Y1II cBOOOJHOTO [BM>KEHUS], COOTBETCTBYIOI[HE PA3HBIM
HMITy/IbCaM OPTOTOHA/TBHEI.

® ,Z[OKEI)KI/ITE, 4yTO COOCTBEHHBIE ('by'HKL[I/II/I AVCKPETHOI'O CIIEKTPAd HEBLIPDOXKAEHDI.

* TokaxuTe, 4TO COOCTBEHHBIE (GYHKI[UM AUCKpeTHOTO criekTpa Y1II ¢ ueTHOM Mol MO0 UeTHBI, 1100
HEUeTHBI.

* Hatigute cobctBennyro dyHKIui0 YIII ¢ nMHeldHBIM TOTEHIHAIOM.



* OnpefiesTe YPOBHYU SHEPTHH B CHMMETPUYHOM MPSMOYTOJILHOM siMe KOHeUHOU T/TyOUHBI.
* BoiBeiuTe rpaHUYHbIe YCIOBUS U olpeiesiuTe KO3 (ULIMEeHT OTpa)keHUs OT Je/bTa-MoTeHaa.

» Hanuire ypaBHeHHe /71 COOCTBEHHBIX (DYHKIME rapMOHUYECKOTO OCLIU/IIITOpa U TIPUBEIUTE €T0 K
Oe3pa3mepHOMY BU7Y.

* Hatiiute co6CTBEHHYIO (DYHKI[UFO OCHOBHOT'O COCTOSIHUSI TAPMOHUYECKOTO OCHUIATOpa. OTHOPMUpYUTE
eé.

* OrnpefienTe OMepaToOphbl POXKAEHUS Y YHUUTOXKeHHs. Hanuiimre raMuIbTOHHAH rapMOHUUECKOTO
octussitopa. OnUILIMTe UX CBOMCTBA.

a\o) =0

¢ Periag YpdBHEHUE B KOODAWMHATHOM IpeACTABJIEHNN HaﬁAHTe CO6CTB€HHyIO CI)YHKLII/IIO

OCHOBHOI'O COCTOAHUA.

* Vcrionb3yst oriepaTophl a,a+ BBIUNC/IATE MAaTPUUHBIE 3/IEMEHTHI OTIePAaTOPOB X2, p2 B Oa3uce COOCTBEHHBIX
(yHKIMM rapMOHUUYECKOTO OCLIWIIATOPA.

+ Kak rpeo6pa3yroTcst KOOpIUHATHI TIPY MHOUHUTe3UMaTbHOM (DeCKOHEUHO MajioM) BpalljeHH .
+ CB#I3b OMepaTopa MOMeHTa U BpalljeHus. OnpeziesieHre oriepaTopa MOMeHTa. BriBejuTe KOMMYyTaLOHHBIE

COOTHOLIEHUA MeXAy KOMIIOHEHTAMKU MOMEHTAa BI)IBE,I:[I/ITE KOMMYTAlLIMOHHbIE COOTHOLIIEHHS MEXOY
MpOoeKUrsAMU MOMEHTA U KOOpAWHAaTaMU BLIBG/I[I/ITG KOMMYTAaLIMOHHBIE COOTHOILIEHWA MeXAy ITPpOeKIUAMHN

MOMEHTAa U UMITyJIbCaMH 12,12 npeacTraB/I€eHUN.

* CobOcTBeHHbIe (DYHKLIMM MOMeHTa B cepruuecKrX KoopAuHaTax. Hanminvre ypaBHeHNe U ero peleHue
METO/ZIOM pasjie/ieHusi epeMeHHbIX. BbipakeHue yepes rpucoeiHeHHbIe TOJMHOMSI JlexkaHzpa.

* UeTHOCTb COCTOSIHUS, OTlepaTtop UHBepcruu. CKasispbl U MCEBAOCKAIAPHI, MOJISIPHbIE U aKCHUaTbHbIE BEKTOPHI.
IIpumepksr.

* TIpeoGpa3oBaHue UHBepCUH B chepuueckux KooparuHatax. CBsi3b YeETHOCTU C OPOUTAbHBIM MOMEHTOM.
» CBefivTe 3a/jauy ABYX TeJ K 3ajiaue ABMKEHUS OJTHOM UaCTHUIIbI B LIeHTpaJbHOM I10JIe.
* Pazniesiute niepemennbie YIII /17151 1IeHTPATBHOTO TT0JIS1 ¥ HATIUITIWTE 00ITjee pereHue.

» Hanuinmire ycioBue OpTOHOPMHUPOBAHHOCTH. CKOJTbKO KBAHTOBBIX UMCET M KAKUX 00pa3yIOT MOJTHBIN
Habop.

* OnpesienTe YpOBHU SHEPTUH YaCTULIBI C MOMeHTOM 1=0, aBIKyIIelics B chepryeckoi pSMOYTOIbHON
siMe KOHeUHOU TiyOouHbl. Oripeie/inTe MUHUMAaIBHYIO TJIyOUHY sIMbI, HeOOXOAMMYIO AJIs CYILL[eCTBOBAHMS
CBSI3aHHOTO COCTOSIHUSI.

* OnpeiesTe YPOBHU SHEPTHU U BOJTHOBBIE QYHKLMK ChepHUuecKoro rapMOHAYeCKOT0 OCLIM/IISITOpa Iy TeM
pasziesieHust epeMeHHBIX B /IeKapTOBbIX KOOpArHaTax. KakoBbl KBaHTOBbIe unc/ia. OrpeZienire CTereHb
BBbIPOJK/I€HUSI YPOBHEH.



» Harmummre YIII gns [BMKeHUs B KYJIOHOBOM T10/Ie U TIPUBEJUTE €T0 K Oe3pa3MepHOMY BUJY. ATOMHast
cucTeMa eIUHUI].

® OHpe,ZLEJII/ITe dCUMIITOTUKY paAHaHLHOﬁ ClJYHKLII/II/I ABVDKEHMS B KYJIOHOBOM I10J1€ BO/TH3M LEeHTpa.
» KakoBa crerieHb BBIDOXKIEHHWSA ypOBHEﬁ Mpy IBWKEHHHN B KYJIOHOBOM I10J1€.

* BriBeiuTe (hopMyty /17151 TIEPBOM TIOTIPABKU K BOJTHOBOM (DYHKIIMU, COOTBETCTBYIOIIeN HEBBIPOKAEHHOM
5Hepruv

* BriBeiuTe hopMysty 7151 TIepBOI ¥ BTOPO# TIOMTPABOK K SHEPT M.

* Vicrionib3ysi TeOpUIO BO3MYIIeHUH Hal[uTe MepByIO MOMPaBKy K YacToTe ¢/1abo0 aHrapMOHHUYECKOT0
OCLIWJUISITOpA M3-3a BO3MYIIeHUs. Vcronb3yiiTe orepaTopbl pOXK/eHNsI U YHUUTOKEHHUST

* BoiBesuTe hopmyiy 151 IIOTIPaBKU K S3HEPTMM B C/lyyae M KPaTHOT'O BBIPOXK/I€HUsI 3TOTO YPOBHSI.
CekynsipHOe ypaBHEHHUe.

* BoiBesiuTe (hopMyiy /15 IIONIPaBKU K SHEPIUU B c/lyyae 2 KpaTHOIO BBIPOXK/EHUSI 3TOTO YPOBHSI.
OripeienviTe TpaBU/IbHBIE BOJIHOBBIE (DYHKLIMK HYJIEBOTO MPUOJIVIKEHUS.

* [TonyunTe HecTauyoHapHOe ypaBHeHue LlIpeauHrepa B nipeAcTaBieHUA COOCTBEHHBIX (QYHKIUMI
HEBO3MYII[EHHOTO FaMUTbTOHUAHA.

* BeiBeuTe hopmysy A1s1 TIepBOM TIOTIPAaBKY K BOJTHOBOW (DYHKLMHM CUCTEMBI TIPH TTPOM3BOJIBHOM
HecTaljMOHapHOM BO3MYILL|eHUH

* BeiBeguTe hopmyry A71s1 TIepBOii TIOMPAaBKX K BOJTHOBOW (DYHKL[MHM CUCTEMBI IIPH TapMOHHUUECKOM
Hepe30HaHCHOM BO3MYIL|eHHH.

* BeiBeiiTe (hopMyJy /17151 BEPOSITHOCTH TIepexo/ia P Pe30HaHCHOM BO3/eMCTBHH.

* 3omnoToe npaBuio depmu.

* BeiBeiiTe hopMyJTy I71aBHOTO YieHa KBa3HK/IaCCUYeCKOr0 aCUMITTOTUYECKOTO pa3/ioyKeHMsl.

* Harmmmre y10KanbHbIe yCIOBHSI IPUMEHUMOCTH KBa3WK/IaCCHUeCKOT0 TIPHOJTVKeHNSI.

» Harmmimre kBasukiaccuueckoe pemienue asst Y1, onmckiBaroltiee ABWXKeHHE B OHOPOZHOM TIOJIe.

» Hanminvre KBasuk/iaccuueckoe perieHue A Y11, onuceiBarolee JBUKeHNe B OJHOPOLHOM II0JIe CJieBa U
CripaBa OT TOYKH ITOBOPOTA.

* Metozom LiBaHa BbiBeJuTe rpaHUUHbIe YCI0BUS /1S Ilepexofia U3 MoaybecKoHeUHO! K1acCH4ecku
3amnpeleHHOM 00/1acTH B K/IacCHMUeCKy paspelieHHyr0. KakoB Haber a3bl Mpy OTpayKeHUH?

* B KBa3uk/1acCuyeCcKOM MPUOJIKEHUH OTIpeie/TUTe YPOBHU SHEPTUH B MOTeHMAIbHOM siMe. [TpaBuiio
KBaHTOBaHUe bopa-3oMmepdernbaa.

+ C noMol1L[bi0 paBwWsia KBaHToBaHUs bopa-3oMMepdenbia onpesenyte ypoBHH SHEPIUU TapMOHUYECKOTO
ocuunaropa. CpaBHUTH C TOUHBIM pellleHHeM.



* Metoznom LiBaHa BbIBejuTe TPAHUYHBIE YCIOBUS 715 TIepexo/ia U3 Toy0eCKOHeUHOM K/lacCUUecKu
pa3pereHHoN 06/1aCTH B K/TACCUUECKH 3arpelieHHY 0.

* [Tonsitve crinHa. CriiHOBAsI TlepeMeHHasi. AHasIor TTO/ISIpU3aLiuK 3JIEKTPOMarHUTHBIX BOJIH. OnibIT ITepHa-
I'epnaxa.

* nduHuTH3eMansHOe peoOpa3oBaHye BpallleHHs U orepaTop crivHa. Ha Kakve repeMeHHbIe /1efCTByeT
oIeparop CIIMHa.

* Harmmure KOMMYTAalLlMOHHBbIE COOTHOILIEHHWSA /I OriepaTOPOB CITMHA

2

M ,Z[OKEI)KI/ITE, UTO OreparTop S KOMMYTHPYeT C OIiepaTopaMu l'IpOEKL[I/Iﬁ CITMHA.

* Yro Takoe 52, Sz TIpefiCTaB/IeHUe.

» Harminvre matpunsl [layiu.

» Hanviuvre matpuiyy s2.

* HanmimmTe cob6cTBeHHbIe HYHKIMU OMepaToOpoB Sx,y,z A1 S=1/2 B 52, Sz TIpe/ICTaB/IeHUH.

* [IpAAMBIM BBIUMC/IEHHEM [IOKaXKUTe aHTUKOMMYTaTUBHOCTb MaTpuy) [Taynu.
* HanvimTe MaTpuibl KOHeUHbIX BpawjeHuid Ux y,z

*» Ha mpubop IlltepHa-T'epiaxa ¢ cobCTBeHHOM OCBIO Z TIa/IaeT MYYOK, MOIAPU30BaHHbIH 110 X. UTo Ha
BBIXOle?

* Ha npub6op IlITepHa-I'epsiaxa BAo/b 0CH X MaZiaeT My4oK, MOSIPU30BaHHbIN 10 z. UTO Ha BBIXO/iE, eC/IU 0Ch
nipubopa z' MoBepHyTa OTHOCUTE/TBHO OCH X Ha YToJ (0?

» Harmmmre Y11 6eccrinHOBO# 3apsbKeHHOM YacTHLBI B MAaTHUTHOM T10J1e
* Harmummre Y111 3apsikeHHOM YacTuila €O CITUHOM 1/2 B MarHUTHOM TIOJIe.

e OnuIImMTe CBS3b CIIMHA U MarHUTHOTO MOMEHTa YaCTHIBL. Yro Takoe TMpOMarHUTHOE OTHOILlIeHHue,
MdI'HeTOH Bopa, H,LIEPHLII‘/JI MdIrHeTOH. qEMy PaBHO TMPOMAarHWTHOE OTHOILIIEHHE 3/IEKTPOHA.

* Posib moTeHIManoB B KBAaHTOBOW MexaHHKe. KamOpoBouHasi THBapHAHTHOCTb.
* Y jIMHeHHble IPOU3BOJIHBIE.

* Hanummre Beipa)keHus1 1J1s1 OTIePaTOPOB KOMITIOHEHT CKOPOCTel U Mo/IyunTe KOMMYTallOHHbIe
COOTHOLLIEHHUS [i7Is1 HUX TIPU KOHEUHOM MarHWTHOM MoJIe.

» Harmummmre ypaBHeHHs JBI)KEHUS 3/IEKTPOHA B OJHOPOJHOM MarHUTHOM T10J1e B Ka/JIMOpoBKe JlaHzay.

* ITpuBeauTe YIII 3/1eKTpOHA B MarHUTHOM T10J1e K 6e3pa3MepHOMY BUy. MarHUTHas JI/IMHA.



* BriBeuTe BOTHOBBIE (DYHKIIMM M 3HAUeHHs1 3HEPTUH 3/1eKTPOHA B MAarHUTHOM T10JTe.
» Kaky¥My KBaHTOBBIMU YUC/IAMU XapaKTepU3yeTCsl COCTOsIHKe. YPpOoBHU JlaHay.

Kpurtepuu oneHnBaHus (oneHOUYHoe cpeicTBO - KoHTpo/IbHas padoTa)

OueHka Kpurtepuu oLieHUBaHUS

Bce kommeTeHI1[uM (4acTH KOMIIeTEHIH), Ha (hOPMHUPOBaHKe KOTOPBLIX HarpaBjieHa
JUCLIMTUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKEe «TIPEBOCXOAHOY,
NIPEBOCXO/HO

P MPO/IeMOHCTPUPOBAHBI 3HAHUSI, YMEHWSs, BlIaZleHHs TI0 COOTBETCTBYIOIIM

KOMIIETEHLIMSAM Hd YPOBHE, BbILIE TIPEeAYCMOTPEHHOT' O nporpaMMoﬁ

Bce komrereHiuy (4acTv KOMITeTeHIM), Ha pOpMHUPOBaHKe KOTOPLIX HarlpaB/ieHa
OTJINYHO JUCLIUTUTAHA, COPMUPOBAHbI HA YPOBHE HE HUXKE «OT/IMUHO», TIPH 3TOM XOTS ObI
0/THa KOMITeTeHLUs1 CHOpMHUpPOBaHa Ha YPOBHE «OTIMNUHO»

Bce xommeTeHI[uM (4acTH KOMIIeTEHIH), Ha (hOPMHUPOBaHKe KOTOPLIX HarlpaBjieHa
OYeHb XOpOLIO JUCLIMIUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKE «OUeHb XOPOILO», TIPU 3TOM
X0Ts ObI 0/JHa KOMIIeTeHIMsI ChOpMHUPOBaHA Ha YPOBHE « OUEHb XOPOILIO»

Bce xommeTeHI[uM (4aCTH KOMIIETEHIUH), Ha (HOpMHUPOBaHKEe KOTOPBLIX HarpaBjieHa
XOpOILIO0 UCLIMTUIMHA, COPMHPOBAHBI HAa YPOBHE HE HIDKE «XOPOIIIO», TIPU ITOM XOTs Obl
0/THa KOMITeTeHIsI CHOPMHPOBaHa Ha YPOBHE «XOPOIIIO»

Bce komneTeHIMY (4acTH KOMIIeTeHLIMH), Ha (h)OpMUPOBaHHe KOTOPBIX HarlpaB/ieHa
JUCLIUTUTAHA, COPMUPOBAHbI HAa YPOBHE HE HIDKE «Y/IOB/IETBOPUTETBLHO», TIPH

Y/IOBJIETBOPUTE/TLHO
5TOM XOT# GBI 0/IHa KOMIIeTeHL[1sl CpOPMUPOBAaHa Ha YPOBHE
«Y[JOBIETBOPHUTE/ILHO»
XoTs1 661 0Z1Ha KOMITEeTeHLHs1 COOPMUPOBAHa Ha YPOBHE «HEY/I0B/JI€TBOPUTE/LHO»

HEeY/IOB/IETBOPUTE/ILHO . popmHp yP Y P ’
HU Of[HA U3 KOMITeTeHIMi He c()OpMUPOBaHa Ha YPOBHE «ILI0X0»

TUIOXO XoTs GBI 0IHa KOMITeTeHLHsI COPMHUPOBAHA Ha YPOBHE «IIJIOX0»

5.1.2 TunoBble 3ajjaHus (OLEHOYHOEe CPeACTBO - 3ajiauM) AJIA OIeHKH C(HOPMHPOBAHHOCTH
Komnerenuu OITK-2:

e [lana BonHoBast hyHkims ¥ (), OTtHOpMUpY#TE M HAPUCYHTe rpaMK IVIOTHOCTH BEPOATHOCTH
1+¢™*
y(x) = :

Be/JIMUMHBl X X +a



¢ [lokakuTe, uTO MPH MEPEXO/iE K KIAaCCHKe BO3HUKAeT ypaBHeHue ["amuibToHa-kobu.

o Jlana sonosas dynxuust ¥ (X) | Orsopmumpyiite u HapucyiiTe rpadMK MIOTHOCTH BEPOSTHOCTH

BeJIMUMHBL X

¥ (x) =cosh™ a(x- x,)

¢ [Jlokaxure, uto YIII coxpaHsieT BepOATHOCTbD.

o Jlana sonHosas dynxuust ¥ (X) | Orsopmupyiite u HapucyiiTe rpadK MIOTHOCTH BEPOSTHOCTH

Be/IMUMHBI X,

e C

X,

‘[exp; ik(x- x") j—k =d(x- x")

Y(x)=6(x+L/2)- 6(x- L/2)

MOMOLLBHO 3KCHOHEH].U/IEIJ’IbHDI;'I peryidapydsalun JOKaKUTe COOTHOILLIeHHEe

o

3anuumre ero B o0o3HaveHusix [upaka wu  pgaiite

UHTEepIpeTaLlMIo IByM BO3MOXKHBIM BapHMaHTaM 3anKcy (YUC/I0 WK ONepaTop).

¢ Jlokaxkure, uTo -*

[Plup)dp = [ ()1 itVhy(x)dx

e Haiigure ¥(P) no JaHHBIM Y (), Haiiaure cBass mmpunsl B X u P npeacrasnenusx

Y(x) ~0(x+L/2)- 6(x- L/2)

* Haiigure »(p) M0 JAaHHbIM uff(x)_ Haiigure cBsi3p mmpuHbl B X 1 p Npe/ICTaBIeHHsX

¥ (x) ~exp{-u|x[}

o Pasnoxure (X0 coberBenHbIM (hyHKL[USIM OIlepaTopa UMITy/IbCa

¢ JlokaxxuTe, UTO HOPMUPOBKA COXPAHSIETCS [IPU 3aMeHe Ipe/iCTaB/IeHUs

:[Wt;'(XJ ['dx = tﬁtﬂ(p) dp

* Haiigure »(p) M0 JAaHHBIM yff(x)_ Haiigure cBsi3p mmpuHbl B X 1 p Npe/ICTaBIeHUsIX

y(x) ~exp «:- T+r'r.4r)( '

(x- x"* |

J

¢ 3anuwurte o6uiee peieHde HectauuMoHapHoro ypaBuenusi [llpeguHrepa ¢ nomolibio
Pa3/I0XKEeHUs [0 CTALMOHAPHBLIM COCTOSHUAM

* JloKakuTe, YTO ONEPATOP KMHETUUECKOH 3Hepruu 3pMUTOB.

* 3anuiuuTe HecTallMOHapHOe ypaBHeHWe lllpeguHrepa B 3HepreTUUecKOM IpefCTaB/IeHUU.

Haliqute ero obOuiee pelieHue. Kak Beirnagur onepatop I B sHepreTHueckom
rpe/CTaBIeHuH

¢ Haiiqure crauuoHapHble cOCTosHUsL B OeckoHeuHo riybokoit sime. Haligure cuny ¢ KoTopoii

4acTuLa JefcTByeT Ha CTeHKY.

Kputepumu orjeHnBaHus (0L[eHOUHOE CPeACTBO - 3afauu)

OrjeHKa

Kpurepuu orjeHuBaHus

3a4TeHO

Bce koMneTeHL[uM (UacTH KOMITETeHLMi), Ha OpMHUPOBaHUe KOTOPLIX Halpas/ieHa JUCLIUIIMHA,
chopMHpOBaHbI Ha YPOBHE He HIKe «IIPeBOCXOJHO», TIPO/IeMOHCTPUPOBaHbl 3HAHKS, YMEHUs,
BJIa/IeHUsI TI0 COOTBETCTBYIOIMM KOMIIeTEHLIMSIM Ha YPOBHE, BhILIIe MTPeyCMOTPEHHOTO
riporpammoit MJIM Bce komneTeHI[uu (4acT KOMIIeTeHI[#i), Ha OPMUPOBaHKE KOTOPBIX
HarpasJ/ieHa AVCLUITUIMHA, COPMHUPOBAHbI Ha YPOBHE He HIDKE «OTIMYHO», TIPH 3TOM XOTsI Obl OffHa
KoMIIeTeHIIMsl cQOpMUPOBaHa Ha ypoBHe «0TMYHO» WUJIU Bce koMrieTeHI[UH (4acTu
KOMIIeTeHLIMi ), Ha (h)OpMHpOBaHHe KOTOPBIX HallpaB/ieHa JUCLIMIUIMHA, CHOPMHUPOBaHbI Ha YPOBHE
He HIKe «OUeHb XOPOILO», TIPU 3TOM XOTs Obl 0ZJHa KOMITeTeHLHsI chOPMHUPOBaHa Ha YPOBHE «




OueHka Kpurtepun ouieHMBaHus

oueHb xopoio» UJIN Bce koMreTeHIMH (4acTH KOMITeTEHITHI), Ha (HOPMHPOBaHHE KOTOPBIX
HaripaB/ieHa AUCLMIUIMHA, chOPMUPOBaHbI HA YPOBHE He HIKE «XOPOLLIO», IPU 3TOM XOTs ObI O/jHa
KoMIieTeHLIMs1 chopMHUpOBaHa Ha YpoBHe «xopoitio» UJIN Bce koMrieTeHIMM (4acTH
KOMIIeTeHLIWH), Ha ()OpMHpOBaHHe KOTOPBIX HallpaB/ieHa JUCLMIUIMHA, CHOPMHUPOBAHBI HAa YPOBHE
He HIKe «Y/I0BJIeTBOPUTE/ILHO», TIPU 3TOM XOTsI Obl 0[jHa KOMIIeTeHLUsl copMHUpOBaHa Ha YpOBHE
«YI0BIIETBOPUTETHHO»

Xors ObI 0/fHa KOMIIeTeHLIMsI CYOPMUDPOBAHA Ha YPOBHE «HEYAOBIETBOPUTEILHO», HU O/IHA U3

He o
KOMIIeTeHIIMH He chopMUPOBaHa Ha ypoBHE «T10X0» VJIV XoTs Obl 0/JHa KOMITETEHIUS

3auTeHo
copmMHpOBaHa Ha YPOBHE «IIJIOXO0»

5.2. OnucaHue MIKaJI OleHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE IPH MPOMEe)XXyTOUHOH
arrecranuu

IITkana oueHuBaHus c)OpMHPOBAHHOCTH KOMIIETEeHI[UI

Yposen
b
chopmu HeyJ0BJIeTBOP Y/I0BJIETBO 04YeHb
N/10X0 X0poIIo OT/IMYHO MPeBOCX0/{HO
POBaHH UTEe/JLHO pHUTe/IbHO XOopouIo
ocTH
KOMIeT
eHIUH
(uHAMK
aropa
AOCTHIK He 3a4YTeHO0 3aUTeHo
eHus
KoMIeT
eHILUH)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o » 3HaHWU B
3HaHUI MuHUManeH | 3HaHUWH B o6BeMe YpoBeHb
TeopeTHuecKoro 0 obnewme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. o JIOIYCTUMBI | COOTBETCTBY obneme, .
3HaHUM HIDKe i, o11eM 3HaHUN B
HeB03MOKHOCTh 1 ypoBeHb o11eM COOTBETCTB
MHUHHUMaJbHBIX . rporpamMmMe obbeme,
3HaHWA | OL|eHUTb IOJHOTY o 3HaHUU. rporpamme yrolem
o TpeboBaHMIA. TIOATOTOBKH! TIpeBbILIAOLIe
3HaHUU [JonyeHo MO/rOTOBKU rporpaMme
Nwmenu mecto . JomnyiieHo M IIpOrpammy
BCJIe[ICTBHE MHOT'0 . JonyieHo MOJTOTOBK
rpyObie OIUOKN HECKOJIbKO TOATOTOBKHU.
OTKasa HerpyObIx HECKOJIbKO u. Ommbok
HeCyllecTBe
obyuatorjerocsi ot oboK Herpy06bIx HHEIX HeT.
oTBeTa omb0ok
oumboK
Ywmenus | OtcyTcTBUE [Ipu peluenun IIpogemonc | Ilpogemonc | Ilpogsemonc | Ilpozemonc | ITpopemMoHCTp
MHUHUMabHbIX CTaH/JapTHBIX TPUpPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | MPOBaHBI BCe
yMeHH. 3ajlad He OCHOBHbIe BCE BCE BCE OCHOBHbI®
HeB03MOKHOCTh TIPOJIEMOHCTPUD | YMeHUs.. OCHOBHbIe OCHOBHbIe OCHOBHBbIe yYMeHUSI.
OLIeHUTh Ha/IMule | OBAaHbI Pemens! yMeHusl. yMeHusl. YMeHHUS. Pemens! Bce
yMeHH# OCHOBHBIE TUTIOBbLIE Pemennl Bce | Pemensl Bce | Perenst OCHOBHBIE
BC/Ie[ICTBHE ymeHus. imenu | 3aauu ¢ OCHOBHBbIe OCHOBHBIe BCE 3aflau.
OTKasa MecTo rpy0Obie HerpyObIMH | 3aJauu C 3a/lauul. OCHOBHBIe BeInosnHeHs!
obyuarolerocst oT | OmMOKu ommbKkamu. | HerpybbiMM | BbImosHeHB! | 3ajauu ¢ BCe 3a/laHus, B
oTBeTa BrinosiHeHb! | omMOKamMu. | Bce 33JaHUsl | OTAE/NbHBIM | IOJIHOM
BCE BbinonHeHsl | B MOJTHOM u obbeme 6e3
3a/laHusl, HO | Bce 33/laHusl | 0ObeMe, HO | HeCyIeCTB | HeJOuyeToB
He B B [IOJIHOM HEKOTOpble €HHBIMU
[I0JTHOM obveme, HO | ¢ HejioueTaM
obbeme HEKOTOpble | HejjoueTaMM | U,
C . BBITIO/THEH
HeJloueTaMu bl BCE
3aflaHus B
TIOJTHOM




obbeme
Nwmeetcs
OtcyTcTBUE IIpogemoHc IIpogemoHc
MWHHUMaJIbH [Ipomemonc
0a30BbIX I1pwu perennn o TPUPOBaHbI TPUPOBaHBI
bl HAbOp TPHPOBaHbI TIpogeMoHCTp
HaBbIKOB. CTaH/JapTHBIX 6asoBble HaBbIKU
HaBBLIKOB 6a3oBble VpOBaH
HeBo3MO>KHOCTb 3ajlad He HaBbIKY IIPU npu .
JUist HaBBIKY NIPH TBOPYeCKUI
OLIeHWTb Ha/luue | TPOAEeMOHCTPUP peleHun pereHn:
Hapbiku pereHus pelLlieHun TIOAXOZA K
HaBbIKOB oBaHbI 6a30BbIe CTaH/|apTHBI HecTaHAapT
CTaH/lapTHEI CTaH/|apTHbI pelIeHNI0
BCJIe/ICTBHE HaBbIKW. VIMen X 33714 C HBIX 33724
X 3afia4 ¢ X 33734 Oe3 HecTaHZJapTHbI
OTKasa MecTo Tpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM ommuboK 1 X 3a/iau
obyuatorjerocsi OT | OMHUOKH u omboK 1
u He/[0YeToB
oTBeTa HeJloueTaMu HeJJ0ueToB
He/0ueTaMHt
IIIkana OLI€CHUBAHHUA ITPH IMTIPOMEXYTOUYHOHU aTTECTALlUHA
OneHka YpoBeHb NOATrOTOBKH
TPeBOCX0/{HO Bce KoMmmeTeHIMM (4YacTW KOMIeTeHLMH), Ha ¢oOpMHpOBaHHMe KOTOPbIX HarpaB/eHa
[IUCLIMIUTAHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPEeBOCXOAHO», MPOJEeMOHCTPHPOBAHbI
3HaHUS, YMeHUs, B/afieHuss [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIIIe
Tpe/lyCMOTPEHHOT0 MPOrpaMMOi
OTJINYHO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JMCLIUIUIMHA, CHOPMHUPOBaHBI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo O04YeHb XOPOIIIo Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpPMUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIUIMHA, cOPMHUPOBaHbI HAa yPOBHE He HIXKE «0UeHb XOPOLLIO»
XO0pOLIo Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPLIX HarpaBieHa
[MCLIUMIIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
yAOB/IeTBOpPHUTE/Nb | Bce KommeTeHIMM (YacTW KOMIIETeHIMI), Ha (OpMHMpOBaHHMEe KOTOPHIX HarpaB/ieHa
HO [JUCLIUIUIMHA, COPMHUPOBAHBI Ha YDOBHE He HWXKE «Y/OBJIETBOPUTENBHO», NIPU 3TOM XOTs Obl
0/iHa KOMIIeTeHL{1si CpOpMHUPOBaHa Ha YPOBHE «Y/IOB/IETBOPUTEIbHO»
HeyjoB/eTBopuTe | XoTs Obl OZ{Ha KOMIIeTeHLMst CQOPMHUPOBaHA HA YDOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIbHO
He 3a4YTeHO
TJI0X0 XoTs1 6bI 0ZJHA KOMITETEHLMsI CHOPMUPOBAHA Ha YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJIbHBbIE 3a/laHMsl W/IH HHbIE MaTepHa/ibl, He00X0oJUMbIe /ISl OLEeHKH
pe3y/IbTaTOB o00yueHHMsT Ha TPOMEXYTOUHOM aTTeCTallid C YKa3aHHMeM KpHUTepHeB HX

OIl€eHUBAaHHUA:

5.3.1 TumnoBble 3apaHusa (oneHOUHOe cpeAcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLIEHKH

copmupoBanHocTu KomnereHnuu OIMTK-1

1. CrauoHapHbIe COCTOSTHUSI TapMOHWYeCKoro ocuuyuiatopa. [Toaxon auddepeHiaasHOrO ypaBHeHMS.
HaxosxgeHue coOCTBeHHBIX YHEPTHM.

2. BriBepute (popMyJibl TeOPUU BO3MYILIeHUH [/1s1 1 1 2 TIONpaBKH K SHEpTryuu

3. YKa3aTb BUJ, OorepaTopa MpoeKLMH CIHA SN Ha TPOM3BOJILHOE HallpaBJieHue, 3aJjaBaeMoe eJMHUUYHbIM

BeKTOpoM n. HaiiTi cpefiHee 3HaueHue MPOEKLMU CITMHA Ha OCh N B COCTOSIHUM C OTIpeZie/IeHHOM TpoeKIueit

CIIMHA Ha OChb Z.




4. OrniepaTopbl POXK/EHUSI 1 YHUUTOXKEHHS B 3a/lau€ O FapMOHUYECKOM OCLIIIATOPE. BLIBO/ BBIPXKEHUH 17151
CoOCTBEHHBIX SHEPrui U COOCTBEHHBIX (DYHKIIUH.

5. Metogom BKB HaiiauTte aMuuTyay u ¢a3y 0TpaykKeHHOUW BOJIHBI OT JIMHEHHOTO TMOTeHLraa
6. Haiitu BosiHOBBIE (DYHKI[MU CTAllOHAPHBIX COCTOSIHUN M COOCTBEHHbIE 3HAUeHHs SHEPTUU TJIOCKOT0

poTraTopa (BpaljaroIeiicss CUCTeMbI U3 [IBYX KeCTKO CBSI3aHHBIX JIPYT C APYTOM YacTui]). MOMeHT UHepIUH

2

poTaTopa I=ma , I[4e M- IIp¥BejleHHAsd MaCCa YaCTHUL], a4 - PaCCTOAHNE MEXXAYy HUMH. qaCTI/IL[I)I BpalljalOTCA B

¢uKcupoBaHHOH M10cKOCTH. KakoBa KpaTHOCTh BBIPOXK/EHHUST YDOBHEN.
7. Haiigure riyouny 3D npsIMOYTOTBHOM SIMBI, HEOOXOIUMO /1J1s1 TIOSIBIIEHUSI CBSI3aHHOTO COCTOSTHUSI.

8. BLIBE,Z[I/ITE q)OpMYJ'[bI KBa3HK/IaCCHUUeCKOIro HpI/IGJII/I)KeHI/IH. BbasucHbie pelnieHus. OL[EHI/ITE JIOKaJ/IbHas
TOYHOCTb.

9. HaifTu KOMMyTaTOp OTIepaTOpOB L2, La.

10. OnuimTe cBOOOHOE ABWKEHUE YaCTHUIIBI B ChepudecKoli cucreMe KoopAuHAT. KakuMy KBAaHTOBBIMU
YKC/IaMU XapaKTepu3yeTcsl JBIKeHHe.

11. C momoI1[pt0 TeOprH BO3MYILeHHI HaliZKTe TIONPaBKK K SHEPTUU OCHOBHOTO COCTOSTHUS /17151 C/1abo

dHI'APMOHHNYECKOr'o OCLIU/IJIATOPA \/:O(X3 .

12. Hai'Tu KOMMYTaTOp OIepaTopoB MPOeKIM MOMEHTOB HMITy/IbCa.

13. OpbuTantHbI MOMeHT. CBsi3b € BpaleHreM. [ToBBIIIAIOIIMe U TIOHMKAIOLIMe orlepaTopbl. MaTtpuyHoe
TpeJiCTaB/IeHye ONepaTopoB MOMEHTA.

14. Teopust BO3MyIIIEHHH B C/Tyduae BEIpOXK/IeHUs. Harumte ssBHbIe (hOPMYJIBI /1S 3a7iaUt O ABYKPAaTHOM
BBIPOXKJEHUU.

15. Ha vacTuily, HaXO/SI[yIOCS TIPH t — -00 B OCHOBHOM COCTOSTHUM B OeCKOHEUHO TTyOOoKOoH siMe ¢
MIPSIMOYTOJIbHBIMU CTEHKaMH (ILIMPUHA SIMBI a), HAaK/IaZbIBaeTcs ciaboe 0JHOPOJHOE TI0J1e, U3MEeHSIOILeecst BO

BpeMeHH 10 3aKOHY V(X,t)Z-XFoexp(-tz/rz). BbIunc/uTh B IepBOM MOPsiKe TeOPUU BO3MYILLIEHUM BePOSITHOCTH
B030Y)K/[eHHS pa3/TMUHbIX COCTOSTHUN YaCTHL] TIPH t — +00.

16. OriepaTop op6UTaILHOrO MOMEHTa B /|eKapTOBBIX KOOpAHHaTax. IIpeobpa3oBaHue BpalleHusl.
KoMMmyTaliioHHbIe COOTHOLIIEHUS

17. BriBepute hopmyny 3osoToro npasuia depmu.
18. HaiiTu cniekTp sHepruyv B aToMe BoZopoja. KakuMy KBaHTOBBIMM UMC/IaMU XapaKTepU3yHTCsl YPOBHU
19. OnmmmmTe npuHLwn pabote! aHanu3aropa LlItepHa-I'enaxa.

20. CranrioHapHasi Teopusi BO3MYILeHHH B CTydae BEIDOXKIeHus1. 3a/iaua 00 3/1eKTPoHe B TIoJie IByX
OJTUHAKOBBIX sifiep. [TpaBubHbIE GYHKI[UM HYJIEBOTO NMPUOIKeHus. VIHTerpasibl epeKphITHSI.



21. BoIpa3uTh oriepartop roBopoTa R, onuckiBaroLuii peodpa3oBaHye BOJHOBOM (GYHKIMY YaCTULBI TIPH
BpallleHW! CUCTeMbl KOODMHAT Ha YroJl O OTHOCUTE/IbHO OCH, HallpaB/ieHHe KOTOPOU B IIPOCTPaHCTBe
orpefiensieTcs eJMHAYHBIM BEKTOPOM I, Yepe3 oriepaTop MOMeHTa UMITyJIbCa.

22. Oneparop opbuTanpHOT0 MOMeHTa. CrieKTp SHepruii U cOOCTBeHHbIe PYHKIMA CUMMETPUYHOTO
poraTopa.

23. Teopusi BO3MYIlIeHU B C/Tyuae TiepUOAMUecKoro Bo3zaeiicTBusi. HaliiiTe BepOSITHOCTH MePeX0/I0B MEXAY
YPOBHSIMHU B OeCKOHEUHO TTyOOKOM siMe TI0/I JIeMCTBHEM OJJHOPO/IHOTO TAPMOHWYECKOTO TTOJIS.

24. HaiiTu paciijeriyieHyie mepBoro Bo30yX1eHHOTO YPOBHSI 9HEPTHH MJIOCKOT0 CUMMETPUUHOT'0
rapMoHuueckoro octusuiaTopa (k - ’KecTKoCTh OCLUIASTOPA, M - ero Macca, MA0CKOCTh (X,Y) - MJIOCKOCTh

KosiebaHuit) o7 1eiCTBIeM BO3MYILeHHs BUIa V=0Xy B TIePBOM TIOPsZIKe TI0 TEOPUU BO3MYIL[EHHH.

25. CniuH. MHorokommnoHeHTHas BoiHoBasi pyHKUMsA. OnbIT LlTepHa-I'epnaxa. CivHOBasi mepeMeHHasl.
VndrHUTH3eMansHOe peobpa3oBaHre BpallleH!s U OTlepaTop CITHHA.

26. CtauroHapHas Teopysl BO3MYILeHU! B cy4dae BeIpokAeHUs1. CeKynspHoe ypaBHeHMe. IIpaBUbHbIE
(byHKLMY HY/1eBOTO TIPUOJIVDKEHHSI.

27. HaliTu 3HaueHUs1 SHEPTUH, TIPH KOTOPBIX YAaCTUI[LI HE OTPA’KArOTCs OT MOTEHI[HA/TLHOTO bapbepa
U)=a[8(x)+8(x+a)].

28. ITpeobpa3oBaHue CITMHOBOW BOJTHOBOM (DYHKIIMH ITPU KOHEUHOM BpalljeHHH. SIBHbIe BhIPAsKEHUS JIJIs
CIIUHa %2

29. CuMMeTpUs TI0 OTHOIIIEHUIO K TTPeoOpa30BaHNI0 WHBEPCUU. VICTUHHBIE U TICEB/IO CKASIPhl, BEKTOPBI U
TeH30pbl. YeTHOCTb Pa3IMUHbBIX ChepUUeCKUX rapMOHUK.

30. Haiftu Ko3¢ddHLIMeHT TIPOXO0KAEHHS YaCTHL] Yepe3 MPSIMOYTObHBIN MOTeHLuabHbIN Oaprep, U(x)=0;

31. Criun 1/2. MaTtpuripl [Taymu. KoMMyTalioHHbIE 1 aHTUKOMMYTaIlMOHHbIE COOTHOIIeHHs. Anrebpa
Marpu] I[Taynu. CoOCTBeHHBIE UMC/Ia M COOCTBeHHBIe (DYHKI[MM OTIepaTOpPOB MPOEKLWH CIIMHA.

32. C roMol1ibo TeOpUY BO3MYIIeHUH HalijuTe MONpaBKy K SHeprusiM /i/1s ¢/1abo aHrapMOHHUECKOro
ocuuisitopa V=ox4 .

33. lokaszaTb, UTO J/isl IOTeHL[UaIBLHOTO Oaphepa MPou3BOILHON GOPMBI BhINOHSIeTCs1 cooTHomeHne R(E)
+T(E)=1, R u T — ko3 duiieHTs OTpayKeHUs U TIPOXOXK/eHUsI, COOTBETCTBeHHO. PaccMOTpeTh MoTeHI[MalbHBIM
Oapbep Haubosee ob1Ieli popmbl

34. ITpumenute Metoz, BKb K rapmoHrueckomy ocLM/LIATOPY. CpaBHUTE OTBETHI C TOUHBIMU.

35. Onepartop criHa. KoMmyTatmoHHbIe cooTHomeHusi. COOCTBeHHBIe UKcIa U COOCTBeHHbIe (DYHKIMN
OI1epaTopoB CIIMHA. MaTpuyHble 3/1eMeHTHI.

36. HaiiTu anekTpyuueckuii oTeHLyasl, Co3/laBaeMblii aTOMOM BOZIOPO/a, HaXOASIIUMCS B OCHOBHOM
COCTOSIHUH.

37. Bapuaimonsbiii mpuHLum. Ocuu/isioHHas TeopeMa. CyllieCTBOBaHMe CBSI3aHHOT'O COCTOsIHUSA B 1D
MeJIKOM 0JHOMEepHOM sIMe.



38. Omeparop opburanbHOro MoMeHTa. CoOCTBeHHbIe (DYHKI[UM U UKMC/Ia. SIBHBIE BBIDAYKEHUS [I/IsI
0T1epaTopoB OpOUTATBFHOTO MOMEHTA B ChepUueCKUX KOOpP/IMHATAX.

39. Ha vactuily B 6eCKOHEUHO I/TyOOKOM MOTeHLIMaTBHOM siMe IHPHHEI a (0<x<a) HaJ0)KeHO BO3MYILeHe

BU/IA V(X):VOCOSZ(T[X/a). PaccunrtaTh U3MeHeHHe SHepreTHUeCKUX YPOBHeH UacTULIbI B MIepPBBIX ABYX MOPsAKaX
TeOpPUU BO3MYILIeHUH.

40. OnepaTop opbuTasbHOro MoMeHTa. CIIeKTp SHEPTHMU U COOCTBEHHbBIE PYHKI[UH TJIOCKOTO poTaTopa.

5.3.2 TumnoBble 3afaHusA (oeHOUHOe CpeACcTBO - KOHTpoO/IbHbIE BOMPOCHI) AJISI OLEHKH
chopmupoBanHocTa KomnereHuu OIMTK-2

1. HecrarjmoHapHas Teopusi Bo3myIileHni. OO1jasi Teopusi.

2. Inst chepruecky CHMMETPUYHOTO KYJIOHOBCKOTO TioTeHUMana U(r)=-y/r (y>0) oLleHUTb 3HEPTHIO

OCHOBHOTO COCTOSTHUSI, TIO/Ib3Y$Ch MMPOOHOM (hyHKIIMEH BUia lP(r)Nexp(-O(rZ/Z), r/ie o - BapUaI[MOHHBIN
napametp. CpaBHUTe pe3y/ibTaT C TOUHBIM PEIIeHHEM.

3. Cy1iecTBOBaHUE CBSI3aHHOTO COCTOSTHUSI B 2D MeJTKOoM MpsiMOyTO/IbHOM siMe. 3aBUCUMOCTb SHEPTUH CBSI3U
OT IJTyOMHBI SIMBI

4. HecralyioHapHasi Teopusi BO3MYyIlleHUM. 30/10Toe nipaBuio ®epMu.

5. HaliTi cobCTBeHHBIe 3HAUEHUS SHEPTUN W BOJTHOBBIE (DYHKI[UM YaCTHIIBI B ToTeHIMane (o>0)
6. UX)=ad(x);

7. U(x)=00;

8. OThenbHO pacCMOTpUTe CTyuai moaa/h®>>1.

9. OagHomepHoe ypaBHeHue [llpeaunrepa. Peltienue 3as1au ¢ AenbTa-pyHKIMeEN B MoTeHLWane. [ paHYHbIe
yCJIOBHSL.

10. CrauuoHapHasi Teopust Bo3myieHuit. Obias Teopusi.

11. HaiiTi cobcTBeHHBIe 3HaUeHus oniepaTtopa f=al+bo (a - uucno, b - BekTOp, 0 - BekTOp M3 MaTpu] [Tayw,
[-egHMYHAs MaTpPULIA).

12. [IBm>keHue B TieHTpasbHOM Tio/ie. Obimye cBoiicTBa. LleHTpoOekHast SHEPTHSI.

13. KBasuknaccrueckoe rpubmkeHue. 3a/jaua 0 MOTeHIManbHOH sive. [TpaBuiia kBaHTOBaHMs Bopa-
3omMmepdenbaa.

14. HatiTi co6CTBEeHHBIE 3HaUEHHUSI M COOCTBEeHHBIE (PYHKITMY OTepaTOPOB MPOEKIUM CIIMHA JI/ISl YACTHIIBI CO
criuHoM s=1/2.

15. TToka>knTe, UTO TTPOU3BO/IbHAS PYHKIMS 0T Matpull [laynu f=al+bo cBoguTcs K nuHeliHOM 1 HaliaWTe eé.



16. HecrauioHapHast Teopusi BO3MYlleHU. Pe3oHaHCHBIN cyuaii.

17. Onpegenuth K03 ULIMEHTHI OTPayKeHUS U TTPOXOK/IeHHUS YacTHlLl B caydae moreHrrana U(x)=ad(x).
PaccmotpeTts nipesiesibHble ciiyyad E - oo u E - 0.

18. C momo1isko IpsiMOT0 BapHaLIMOHHOTO TIPUHIIWTIA OIIeHHUTe YHEPTHI0 aTOMa BOJ0PO/a.

19. KBasuknaccrueckoe rpubmokeHue. BoBeaure hopmysny ans Habera ¢asbl Ipy OTPayKeHHUH OT
JIMHEWHOTO CJIOf.

20. st IByMEpHOM MOTeHIMaIbHON IMbI KOHEUHOM TTyOWHbI:

21. U(r)=-U0;

22. U(r)=0;

23. OLeHUTH SHEPTHUI0 OCHOBHOT'O COCTOSIHUSI MCTTI0/TB3Y$1 MMPOOHYI0 GYHKLIMIO BUZA

24. ¥(r)~cos(mr/(2R);

25. ¥(r)=0;

26. TynHenbHbIN 3¢ ¢dexT. KBa3uknaccuueckoe npubsikeHre. 3aziaua o MpOX0oKeHnH yepe3 bapbep.

27. KakoBa MHT€HCHBHOCTb U TIOJISIPU3aLvst BLIXOASIIUX U3 aHamu3aTopa LlItepHa-I'epiaxa 3/1eKTPOHHBIX
IYYKOB, €C/IM TIaJA0IHi MyYoK MOJISIPU30BaH B/0JIb HEKOTOPOM OCH, He COBMA/aloleli C 0CbI0 aHaM3aTopa.

28. ,HJ'[H YaCTHIIbI, HaXO,ELH].L[efICH B coctostHur Wlm c onpene/eHHbIMA 3HaUEHUAMW MOMEHTa 1 u ero
IMPOEKLKH M Ha OChb Z HalTH CpeaHee 3HaUeHKe TIPOEKIIMKM MOMEHTA Ha OCb Z’, COCTaBJIAIOLIYIO YI'OJ1 & C OCBHO Z.

29. C nomotpto ripaBuia bopa-3ommepdesnbaa HaliiuTe YPOBHU SHEPTUU B TPEYTOILHOM siMe.

30. CBefeHure 3a7jauM IBYX TeJl K JBU)KEHUIO B LIEHTPAJIbHOM MOJIe.

31. Ha niockuit potatop, UMeloLuit TUTIOIBHBIA MOMEHT P, HaJloXKeHO OJJHOPOJHOe 3/IeKTpUUecKoe ToJie,
MeHsitorrieecs 1o Bpemedun E=EQ exp(-|t|/1). [To BK/toueHUs 110J1 POTaTOp UMeJT OTpefie/ieHHOe 3HaueHHe
TPOeKLMU MOMeHTa UMITy/ibca M. BEIUMC/IUTE B ITepBOM TOPsiZIKe TeOPHU BO3MYILIeHU BePOSITHOCTH

M3MepeHUst Pa3/IMuHbIX 3HaUeHUH MPoeKLMY MOMeHTa UMITy/IbCa U SHepryuu poTaTopa MpH t — +oo.

32. ITo Teopyu BO3MYIleHWI HaliiWTe MOTIPABKY K BOJTHOBBIM (PYHKIMSIM TaDMOHUYECKOTO OCLIMJIISITOPA 13-
3a HaJIO)KeHHs1 OHOpOHOr o 1osisi. CpaBHUTE C TOYHBIM pelleHHEM.

33. KBa3ukiaccuueckoe npubmmkerre. Metoz LiBaHa. [TpaBu/io CIIMBKY U3 KITAaCCUYECKH 3arpereHHON
obnacTu.

34. TTIpou3BO/bHBIN TMHENHBIN onepaTop L, AelicTByOIIMI B IPOCTPAHCTBE CITMHOBBIX [€PeMEHHBIX [iIs
yacTu ¢ s=1/2, siBisieTcs KBapaTHOM MaTpuLeid 2-To paHra. Kakue orpaHuueHus Hak/IaJblBaeT 3PMUTOBOCTb

oreparopa L Ha 3/1eMeHTHI 3T0M MaTpuLbl? HaliTi cobcTBeHHbIe 3HaUeHHsI TAKOTO 3PMUTOBA OTlepaTopa.

35. IMokaxkute, yTo MaTpuLibl [1ay/ii aHTUKOMMYTHPYIOT MeXXAY CODOOI.



36. CBsi3aHHBIE COCTOSIHUSI 3/IEKTPOHA B aToMe Bo/jopo/ia. CeKTp U cOOCTBeHHbIe (DYHKIMH. BhipakeHue zjist
COOCTBEHHBIX 3HaUeHWH Heprun. CBsi3b TJIABHOTO U Pa/IaIbHOTO KBAHTOBBIX UKMCET

37. HaiiTi 3Hepruio U BOJTHOBYIO (DYHKIIMIO JIOKA/TM30BaHHOTO COCTOsIHUSA B TIoTeHIHaste U(x)=-ad(x).

38. Haiigute siBHO HOpMUpOBaHHbIe 0 U 1 cobcTBeHHbIe (GYHKI[UM TAPMOHUUECKOTO OCIU/UISTOPA C
TIOMOII[BIO OTIEPATOPOB POXK/EHUS U YHUUTOXKEHUS.

39. CeobosHOe iBMKeHue B chepuueckux KoopanHaTtax. Cdeprueckue ¢pyHKUmM beccesnsi u uX BbIpaXkKeHHUst
yepe3 371eMeHTapHble (YHKLUU.

40. Haitu HpI/I6JII/I)KEHHOG 3HaUe€HWe SHEPIYMHU OCHOBHOI'O COCTOSAAHMA YaCTULIBI B HOTeHL[PIa]'IbHOﬁ sAMe BUa

U(x)=Y|x|, ucrionb3ysi TpoOHYIO (QYHKIHIO lP_O((x)~exp(-0(x2/2), r7le o - BapUallMOHHbIM ITapamMeTp.
41. OnepaTop YeTHOCTH. 3aKOH COXpaHeHUs UeTHOCTH. CBSI3b UETHOCTH C OPOUTATBHBIM MOMEHTOM.

42. Chepuueckuii rapMOHUYECKUN OCLIWIISITOP. PellleHue B leKapTOBOU U chepruuecKoi cucteme
kKoopauHat. CoOCTBeHHbIe (DYHKITH.

43. YacTylia HaXO0JUTCS] BHYTPY HEIPOHULIAEMOT0 3/JTUIICOMAA BpaleHus, T.e. U(r)=0;
44. OnepaTop op6uTanbHOro MoMeHTa. [IpocTpaHCTBEHHBIN CUMMETPUYHBIA pOTATOP.

45. I'apmoHMuecKuli ocLpuaTop. [lofxog onepaTopoB poKAeHNs M YHUUTOXKeHUs. Berunciienue
coOCTBeHHBIX QYHKLMI, HOPMUPOBOK M MaTPUYHLIX 3JIEMEHTOB.

46. HatiTu ipub/vkeHHOe 3HaUeHWe SHEPTUU OCHOBHOTO COCTOSIHHMS YaCTHUI[bI B OZJTHOMEPHOM
MPSIMOYTOJILHOM MOTEHI[UATBHOM siMe C 6eCKOHEUHBIMUA CTEHKaMU HUCTI0/b3Ys MPOOHYI0 PYHKIHIO BUA
Yi(x)~x(x-a). CpaBHUTEe pe3y/IbTaThl C TOUHBIM pellleHUeM.

47. Cdepuueckrie rapMoHUKU. OripesiesieHNsi, HOPMUPOBKH. SIBHbIe BeIpakKeHHs /i1t MomeHTa 0 1 1.

Kputepuu onjeHnBaHus (0LleHOYHOE CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OrjeHka KpuTtepuu orjeH1BaHuUs

Bce xommeTeHI[uM (4aCTH KOMIIeTEHIHH), Ha (HOPMHUPOBaHMEe KOTOPBLIX HarpaBjieHa
IUCLIMTUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKE «TTPEBOCXOJHOY,

TIPeBOCXOJHO
MIPO/IeMOHCTPUPOBAHBI 3HAHUSI, YMEHHS, BIaZleHHs TI0 COOTBETCTBYIOIIM
KOMIIeTEHLIVSIM Ha YPOBHe, BhILIIe TIPeAyCMOTPEHHOTO MTPOTPaMMOi
Bce kommeTeH1[uM (4acTy KOMIIeTeHIU), Ha (hOpMHUPOBaHKe KOTOPBLIX HarpaB/ieHa
OT/IMYHO JUCLIMIUIMHA, CPOPMHPOBAHLI HA YPOBHE He HIDKe «OT/IMYHO», TIPH 3TOM XOT$ ObI

0/lHa KOMITeTeHIUs cOpMHPOBaHa Ha YPOBHE «OT/IUUHO»

Bce komneTeHIMM (YaCTH KOMIIeTeHLIMH), Ha OpMUpPOBaHHe KOTOPBIX HarlpaB/ieHa
OueHb XOPOLLIOo JUCLMITMHA, cOPMUPOBaHBI Ha YPOBHE He HIKe «04YeHb XOPOII0», TPU 3TOM
X0T$ OBl 0/JHa KOMITETEHI[US ChOPMHUPOBaHa HA YPOBHE « OUEHb XOPOIIIO»

XOpOLIOo Bce komnieTeHI[UM (4aCcTH KOMIIeTeHLUM), Ha (hOpMHpPOBaHKe KOTOPBIX HarpaB/ieHa




OueHka Kpurtepuu oLieHUBaHUs

JIVICLITITAHA, COPMUPOBAHBI Ha YPOBHE He HIDKE «XOPOILIO», TIPH 3TOM XOTs1 Obl
0JlHa KOMITeTeHL U cOpMHpOBaHa Ha YPOBHE «XOPOILIO»

Bce kommeTeHI1[uM (4acTH KOMIIeTeHIM), Ha (hopMHUpOBaHKe KOTOPLIX HarpaB/ieHa
JUCLIMIUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKEe «y[I0B/IETBOPUTENBEHO», TIPH

Y/OBIETBOPUTEJTHHO
3TOM XOTsI ObI OfIHa KOMIIETEHLMsI CHOPMUPOBAHA HA YPOBHE
«Y/IOBJIETBOPUTETLHO»
Xorst 6bI 0fiHa KOMIIETEHLHs1 CPOPMUPOBAHA HA YPOBHE «HEY/IOBIETBOPUTETHHO»

HEeY/I0B/IETBOPUTE/TLHO N (opmHp P Y P ’
HU O/IHA U3 KOMIIETEeHI[|i He COPMUPOBAHA HA YPOBHE «II/IOXO0»

TIJI0X0 Xotst ObI OIHa KOMIIETEHIMsI CHOPMUPOBAHA HA YPOBHE «TIJIOX0»

5.3.3 TunoBble 3ajaHus (OL[eHOYHOE CpeJACTBO - 3ajauu) /s OLeHKH C(hopMHPOBaHHOCTH
komneTtennu OTTK-1

KomriekT 3da4a4 K 3K3dMeHY COBITaJd€T C KOMIVIEKTOM [JI TEKYILEr0 KOHTPOJIA

5.3.4 TunoBble 3ajjaHusi (OLlEHOYHOEe CPeACTBO - 3ajiauM) A OIeHKH C(HOPMHPOBAHHOCTH
koMmereHuu OITK-2

Komruiekt 3a/1a4 K 3K3aMeHY COBIIa/ldeT C KOMIVIEKTOM [Jisd TeKYILero KOHTPOJIA

Kputepuu oueHnBaHus (0OL[eHOYHOE CPe/ICTBO - 3afauH)

OneHka Kpurepuu orjeHrBaHUs

Bce komnieTeHIUM (YacTH KOMIIeTeHLMH), Ha Y OpMUpPOBaHMe KOTOPLIX HarlpaB/ieHa
JUCLUITNHA, chOPMUPOBaHbI Ha YPOBHE He HHKe «TIPeBOCXO/IHOY,
MIPO/IEMOHCTPUPOBAHBI 3HAHUSI, YMEHMsI, BIafleHusI 110 COOTBETCTBYIOLINM
KOMITETeHLIMSIM Ha YPOBHe, BhIllIe TIPeyCMOTPEHHOT O TIPOTrpamMMOii

TIPEeBOCXO{HO

Bce xommeTeH1[uM (4acTH KOMIIeTEHIH), Ha (hOPMHUPOBaHKe KOTOPLIX HarpaBjieHa
OTJINYHO JUCLIMTUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKe «OT/IMYHO», TIPH 3TOM XOTS ObI
0JiHa KoMIleTeHL{us1 COpMUPOBaHa Ha YPOBHE «OT/IMUHO»

Bce komnieTeHIUM (YacTH KOMIIeTeHLMH), Ha YOpMUpPOBaHMe KOTOPBIX HarlpaB/ieHa
OueHb XOpOLLO JUCLIMIVIMHA, C(OPMHPOBaHbI HAa YPOBHE He HIDKe «0UeHb XOPOILO», [IPU 3TOM
XOTsI ObI 0/JHa KOMIIeTeHLHsI CYOPMHUPOBaHA Ha YPOBHE « OU€Hb XOPOIIIO»

Bce komneTeHIMy (YacTH KOMIIeTeHIIMi), Ha ()OpMUpOBaHMe KOTOPBIX HallpaBjieHa
XOpOILO JTUCLIUTUTAHA, COPMHPOBAHBI HAa YPOBHE HE HIDKE «XOPOIIIO», TIPU 3TOM XOTS Obl
0/lHa KOMITeTeHL[1s1 CQOpPMHUPOBaHAa Ha YPOBHE «XOPOLIO»

YZI0B/IETBOPUTE/ILHO Bce komneTeHIMY (4acTH KOMIIeTeHLMH), Ha GOpMUpPOBaHMe KOTOPbIX HarlpaB/ieHa

JUCLIMIUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKEe «yI0B/IETBOPUTENBEHO», TIPH




OueHka Kpurtepuu oLieHUBaHUs

3TOM XOTs1 OBl O/IHa KOMITeTeHLIMs1 ChOPMHUPOBaHa Ha YPOBHe
«yI0BIIETBOPUTETHHO»

Xots 661 0/fHa KOMITeTeHLMs1 chOPMUPOBaHa Ha YPOBHE «HEY/I0BJIETBOPUTETHHOY,

HEeYJOB/IeTBOPUTE/ILHO N
HU OfIHa U3 KOMIIeTeHLIMi He cpOPMHPOBaHa Ha yPOBHE «ILJIOXO»
TJI0XO0 Xots 661 0/fHa KOMIIeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ILIOXO0»
5.3.5 TwunoBble 3ajaHust (oreHouHoe cpeAacTBO - KoHTposbHast pabora) /i OLIEHKH

copmupoBanHocTu KomnereHiuu OTTK-1

KonTponbHas paboTa /i1 3aueTa COBMazZiaeT ¢ KOHTPOJILHOM paboToM /i1t TEKYILero KOHTPOJIS

5.3.6 TumoBble 3asaHusa (omeHO4YHoe cpeAcTBO - KoHTposibHasi pafoTa) /A  OLEeHKH
chopmupoBanHocTa KommnereHnuu OIMTK-2

KoHTposnbHas paboTa /ijist 3aueTa COBMaZaeT C KOHTPOJILHOM paboToM /s TEKYILEro KOHTPOJIS

KpuTepuu oneHnBanus (oieHoUHoe cpecTBO - KoHTpo/IbHast padoTa)

OrjeHKa

Kpurepuu orjeHuBaHus

3a4TeHO

Bce komneTeHIMY (YacTy KOMIIeTeHIIMi), Ha (POpMUpOBaHMe KOTOPBIX HallpaB/ieHa JUCLIUILIMHA,
chopMUpOBaHbI Ha YPOBHE He HIKe «IIPeBOCXOJHO», TIPO/IeMOHCTPUPOBaHbl 3HAHKS, YMEHHUs,
BJIaZleHUS 10 COOTBETCTBYIOLIMM KOMITeTeHLIMsSIM Ha YPOBHE, BhbILLIE IIPelyCMOTPEHHOT 0
riporpammoit MJIN Bce komneTeHI[uM (4acT KOMIIeTeHI[Hi), Ha OpMUpPOBaHKe KOTOPbIX
HarpaBjieHa AUCIUIUIMHA, COPMHUPOBAHBI HAa YPOBHE He HUXKE «OTJIMUHO», TIPH 3TOM XOTs ObI 0/JHa
KoMrieTeHLIMs1 chopMUpOBaHa Ha YpoBHe «oT/nuHO» MJIU Bce koMrieTeHLIMH (UacTu
KOMIIeTeHLIM ), Ha (OpMHpOBaHHe KOTOPBIX HallpaB/ieHa JUCLMIUIMHA, COPMHAPOBAHBI HA YPOBHE
He HIKe «OueHb XOPOILIO», TIPX 3TOM XOTs1 Obl 0ZiHa KOMITeTeHILMsl c(hopMHUpOBaHa Ha YPOBHE «
oueHb xopoio» UJIN Bce koMreTeHIH (4acTH KOMITeTEHITHI), Ha (hOPMUPOBaHNE KOTOPBIX
HarpaB/ieHa AUCLUIUIMHA, ChOPMUPOBaHbI HA YPOBHE He HIKe «XOPOLLIO», IPU 3TOM XOTsI ObI O/jHa
KoMrieTeHLIMs1 chopMUpOBaHa Ha ypoBHe «xopoio» UJIN Bce kommneTeHI M (4acTu
KOMIIeTeHLIW), Ha (OpMHpOBaHHe KOTOPBIX HallpaB/ieHa JUCLMILUIMHA, CHOPMHUPOBAHBI HAa YPOBHE
He HIKe «Yy/l0BJIeTBOPUTEILHO», TIPU 3TOM XOTs1 Obl 0[jHa KOMIIeTeHLUsl cpopMHUpOBaHa Ha YpOBHE
«YIOBIIETBOPUTEIHHO»

He
3a4uTeHOo

Xors ObI 0fHa KOMIIeTeHLMsI CYOPMUPOBaHA Ha YPOBHE «HEYAOBIETBOPUTEILHO», HU O/IHA U3
KOMIIETeHIIMH He chopMUPOBaHa Ha ypoBHE «T10X0» VJIV XoTs Obl 0/JHa KOMITETEHIUS
copMHpoBaHa Ha YPOBHE «I1JIOXO»

6. YueGHO-MeTOAMUECKOE M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/151)
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Hayka, I'n. pea. ¢wus.-mart. auT., 1981. - 648 c. : rpad. - 1.70., 44 3k3.

4. ®dmorre 3urdpuj. 3agauM o KBaHTOBOM MexaHuke. T. 1. - M. : Mup, 1974. - 341 c. : c uepT. - 1.51,,
163 3K3.

5. ®morre 3urdpug. 3azaum 1o KBaHTOBOM MexaHuke. T. 2. - M. : Mup, 1974. - 315 c. : c uepT. - 1.35,,
190 3k3.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepKaHWeM JUCLUITUHBI):

7. MaTepHua/IbHO-TeXHHYeCKoe ofecreyeHUue JUCLUIIMHBI (MOY /1)

YueOHble ayJUTOPUU [ijis TIPOBeJieHHs] Y4ueOHbIX 3aHSTHH, MpPeAyCMOTPEHHBIX 00pa30BaTebHOU
MPOrpaMMOM, OCHal[eHbl MYJbTUMEAUMHBIM 000pyZoBaHHeM (TIPOEKTOP, 3KpaH), TeXHUUYEeCKUMHU
CpeJCcTBaMH 00yUeHUs.

[TomerrieHus: A1 CAaMOCTOSITENTbHON pabOThl 00YYArOIUXCsl OCHAIleHbl KOMITbIOTEPHON TEeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeT" M obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(OPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpely.

[MporpamMa coctaBieHa B cooTBeTcTBUM C TpeboBanusmu PI'OC BO mo HampaBieHHRO
nozArotoBku/crietanbHocTy 03.03.03 - Paguodusuka.

ABtop(s1): Kypun Bnagucnas BuktopoBuu, 10KTOp (pH3UKO-MaTeMaTUUeCKUX HAYK, JOLIeHT.
3aBeayroumii kadeapoii: bakyHoB Muxaun iBaHOBHY, OKTOP (PU3MKO-MaTeMaTHUeCKHX HayK.

ITporpamMma oz00peHa Ha 3ace/JaHUH MeTOAMUeCKOH Komuccuu ot 28.11.2024, mpoTokos Ne 06/24.
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