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1. KoMnerenuyuu n HHAUKATOPbI HX JOCTHKCHHSI, INPOBEPHEMbIC NAHHbBIMU
OLCHOYHBIMHU MaTEepHaJIaMHU

Lenbto OCBOEHMSI TUCIMUIUIMHEI ABISICTCS (POPMUPOBAHUE CIIEAYIOIINUX KOMIIETECHIIUI:

OIIK-1 CnocoGen mpuMeHsTh 0a30BbIE 3HAHUS B 001AaCTH (PU3MKO-MATEMaTHYECKUX U
(unm) ecTecTBEHHBIX HAYK B cepe cBoel mpodecCHoHaAIbHOM AeITebHOCTH.

OIIK-2 CriocoOGeH MpOBOJIUTHh HAYYHBIC UCCIEAOBAHUS (U3HUECKUX OOBEKTOB, CUCTEM U
IIpOLIECCOB, 00padaThIBaTh U NMPEACTABIATH IKCIIEPUMEHTAIbHbIE IaHHBIE.

IIK-1 CnocoGeH mNpOBOAWTH HAyYHBIE HCCICAOBAaHUS B BBIOPAaHHON 00MacTH C
HCIIOJIb30BAHUEM COBPEMEHHBIX SKCIEPUMEHTAJIbHBIX M TEOPETHUYECKUX METOJAOB, a TaKkKe
WH(POPMAIIMOHHBIX TEXHOJIOTHIA.

PesynpTaTamu OCBOEHUS AMCUUIUIMHBI SIBJISIOTCS CIEIYIOIINE UHAUKATOPHI TOCTHKEHUS
KOMIIETEHIIUH:

HOIIK 1.1 3HaeT OCHOBHbBIE 3aKOHBI, MOJEIN M METOJ]bl HCCIEIOBaHUS (PU3NUECKUX
MPOLIECCOB U SIBIICHUI

NOIIK 2.1 BoiGupaet afekBaTHbIE METO/IbI PEILIEHUS] HAYYHO-UCCIIE0BATEIbCKUX 33]1a4 B
BBIOpaHHOM 00J1aCTH, IIJIAHUPYET MIPOBEICHNE HAYUYHbIX UCCIIEI0OBAaHUI

UIIK 1.1 Cobupaer u aHaIM3UpPyeT HAYYHO-TEXHUYECKYIO HH(MOpMALMIO IO TEMe
HCcleI0BaHusl, 000011aeT HayyHble JaHHbIE B COOTBETCTBHUHM C 33JJa4aMU UCCIIEIOBAHMS

2. OneHOYHbIE MATEPHAJIbI TEKYILEr0 KOHTPOJISI U KPUTEPHH OLlCHUBAHUS

DIIEMEHTHI TEKYIIETO KOHTPOJIS.

I. ITo mucuumune «KBaHTOBass MEXaHUKay MPETYCMOTPEHBI TECTHI 10 pa3IeaaM:
Maremaruueckue oCHOBbI KBaHTOBOW MexaHuku, Temsl 1-2 (MIIK 1.1, MOIIK 2.1). Tectsr
pasmemniensl B cucteme LMS Moodle TT'Y (Learning Management System Modular Object-
Oriented Dynamic Learning Environment) mo cchiike:
https://moodle.tsu.ru/course/view.php?id=2884

TecTsl MO KypCy cocTaBlIeHbI HA OCHOBE OaHKa BOIIPOCOB B Kypce Moodle.

[Ipumep TecTa kK BBOIHOMY paszieny Kypca.

Bomnpoc: ITycts onepatop L umeer conpsbkennslid oneparop M. Eciu onepatopsl L u M
COBIIAJIAIOT, TO KaK Ha3bIBaeTcs oneparop L? Jlomyckaercst OUH OTBET.

Kittoun: 1) HazpIBaeTCsi caMOCONPSHKEHHBIM

Kputepuu onenusanust: [Ipoxoxxnenue trecra npu npasuiibHoM otBeTe (100%)
orieHUBaeTcs B 5 6ayutoB. MakcumainbHas otieHka 100%; Be16op orBeta 1) onieruBaercs B 100%:;
Hab6pannbie 0aibl BHIYUCISIOTCS CUCTEMOM.

II. ITo Temam 1-5 B kypce npeaxycmotpens! 3aganus (MIIK 1.1, MOIIK 2.1).

[Tpumep 3amanus no Teme 1.
3ananmne no reme KBanroBass Mexanuka
Jlatb oTBeTHI (B BuE (paiina MM TeKCTa) Ha KOHTPOJIbHBIE BOIIPOCHI IO TEME.

KoHTposibHBIE BOITPOCHI:

1. O6bsicHUTE pa3IUYUe MEXKIY OMpeeIEHUEM SPMUTOBOIO (CHMMETPHUYECKOI0) orepaTopa OT
camoconpspkeHHoro. [louemy duznyeckum BeIMYMHAM B KBAHTOBOW TEOPHH COMOCTABISIOTCS
CaMOCOIIPSKEHHbIE ONEepaTopbl?

2. Haiigute cpeHee 3HaY€HUE KOOPIMHATHI OJIHOMEPHOU YaCTHUIIBI /1711 BOJIHOBOI'O MaKeTa.

3. Uto Takoe CMeIIaHHbI KBAaHTOBBIN aHCaMOIb?

4. Kak ans qaHHOM (GU3NYECKON BETUYHMHBI OMPEIEIUTh BEPOSITHOCTH TOTO, UTO B pe3yJIbTaTe
M3MEPEHUS] KBAHTOBOM CHCTEMBI HAXOISALIEHCS B YUCTOM COCTOSIHUM MBI IOJTyYUM 3HAYEHUE
¢u3nyeckoil BenmuunHbl paBHoe L.

5. B ueM OCHOBHOE pa3zinune MexXAy KIaCCUUYECKON U KBAHTOBOM JIOTUKOM ?

6. Kak n3mensiercs ¢opma BOTHOBOIO MAaKeTa C TEYCHHEM BPEMEHH ?

7. Ilokaxkute, 4TO KBaJpaT orepaTopa yrioBoro MOMEHTa KOMMYTHPYET CO BCEMH OIepaTOpaMHU
YIJIOBOI'O MOMEHTA.

8. Haiinure pemienne ypanenus Llpeaunrepa 1ist KBAHTOBOIO FapMOHMYECKOTO OCHUIUISTOPA.



https://moodle.tsu.ru/course/view.php?id=2884

CTyneHThl BHIIOJHSIOT 3a/laHue B (hopMe dcce.

Kpurepun oniennBanus: [IpencraBneHHbId (aiin scce oreHnBaeTcs mo Gopme IeMeHTa
3amanue cucreMmbl Moodle: «mpocToe HermocpeaACTBEHHOE OLIEHUBAHKE) MO MIKaJie B opme
Pass/Fail (3auteHo/He 3a4TEHO).

III. KonTponbHas paboTa 1o Kypcy NpOBOAMUTCS B BHJIE PEIICHHUs 2X 3a/1a4 U3 OaHKa
3agau (UIIK 1.1, UOIIK 2.2). IIpumepsl 3a1a4 U3 KOHTPOJIbHBIX PaloT.

3anayva 1. IlycTs yacTrnia HaxoAUTCS B OECKOHEYHO INTyOOKOH MOTEHIIMAIBHOM sIME.
Haiimure cpenHee 3HaUeHUE UMITYJIbCA YACTHULIBI.

Kirou: Cpennee 3HaueHNe UMITYJIbCA PABHO HYJIIO.

3amaua 2. HaiiT BOJTHOBYIO (DYHKIIMIO OMMCHIBAIONIYIO CTAIMOHAPHBIE COCTOSHHS
YaCTHUIbI B OJTHOMEPHOM CUMMETPUYHOMN MOTEHIIMATILHOMN siMe KOHEUHOU rimyOunsl. [lokaxure,
YTO B 3TOM CJIy4ae YETHOCTb SIBJISIETCSI UHTErPajioM JABHKEHUS.

Kputepun oneHuBaHus: pe3yibTaTbl KOHTPOJIBHOM pabOThI OIMpPENEstOTCS OLIEHKAMU
«3aUTE€HO» U «HE 3auTeHOo». OIlEHKa «3a4TE€HO» BBICTABIISIETCS, €CIM CTYAEHT HpPEIbsBISET
MpaBUJIbHbIE NHCbMEHHbIE pELIEHUS IBYX 3ajad, TO €CTh JJs KaxJOM 3aJaud crocoOeH
000OCHOBaTh METOJ| PEIICHHS, MMOHUMAET HCIOJb3yeMble TEPMHMHBI U (OPMYJbI U MOIYUHI
MpaBWIbHBI  OTBEeT. IlpM HEBHINOJHEHHM YKa3aHHBIX KpPUTEPHUEB OLEHKH «3auTEHO»
BBICTABIISIETCS OLICHKA «HE 3aYTEHO».

IV. Jlnsa yrmyOneHHOTro n3y4eHus: Kypca 10 OCHOBHBIM pa3jiesiaM Kypca CTyIeHTaM
npeparatorcs Temsl st pedeparon (UIIK-2, UTIK-1).
Tembl 1151 pedepaToB U ydeOHO-METOIMYECKAS TUTEPATYPa I CAMOCTOSTEIHLHON pabOTHI TIO
pasnenam JUCIUTUINHBI « KBaHTOBasi MEXaHUKay:
Tema 1. Ilpumenenue meopuu cpynn 8 K8AHMOBOU MEXAHUKE .
Jluteparypa:
1)Meccua A. KBanroBas mexanuka. T.2. M.: Hayka, 1979. - 584 c.
2) Jlannay JI. ., Jludmmum E. M. Teopernueckas pusuka. Tom 3. KBaHTOBas MexaHuka. -
M.: ®uzmatimt, 2004. - 800 c.
3) B. Xeitne. Teopus rpynn B kBaHToBOM MexaHuke. M.:M3a-B0 MHOCTpanHO#
nureparypsl, 1963.- 524 c.

Tema 2. Teopus paccesanus 8 KEAHMOBOU MEOPUU.

Jluteparypa:

1) Kosu-Tannymku K., lny b., Jlanos ®@. KBantoBas mexanuka. Tom 2. - ExatepuHOypr:
YpI'V, 2000. — 799 c.

2)A.C. laBeinoB. KBanToBas mexanuka. M.: Hayka, 1973. — 704 c.

3) Meccua A. KBantoBas mexanuka. T.2. M.: Hayka, 1979. - 584 c. 4) 'onuapenko A. M.

Tema 3. Kocepenmuvie cocmosHus 8 KEAHMOBOU NMeopPUl.

Jlureparypa:

1) [lepenomoB A.M..O00011IeHHBIE KOT€PEHTHBIE COCTOSIHUA U UX NpuMeHenus. M.: Hayka,
1987.-272 c.

2) Mankun U.A., Manbko B.W. JluHamMu4eckue CUMMETPUU U KOT€PEHTHBIE COCTOSHUS
KBaHTOBBIX cucteM. — M.: Hayka, 1979. — 320 c.

3) B. B. lononoB B. 1. Manbko HBapHaHThI ¥ SBOJIIOLIMS HECTAITMOHAPHBIX KBAHTOBBIX
cucreMm, Tpyast DUAH. — Mocksa : Hayka, 1987. — T. 183 : ctp. 286 c.

3. OneHo4Hble MaTepHaJIbl HTOTOBOI0 KOHTPOJA (MPOMEKYTOYHOH AaTTECTALMH) H
KPHTEepHH OLCHNBAHUS

3auer B 5 cemecTpe M 3K3aMeH B 6 cemecTpe IMPOBOJUTCS B MUCBMEHHOW (Gopme 1o
HK3aMEHAllMOHHBIM OHJIETaM.


http://www.litres.ru/a-m-goncharenko/

Pe3ynbTaTsl 3auera OnpenensitoTcsl OLEHKOM «3a4T€HO» UCXOMs U3 PE3YyJIbTaTOB OTBETOB
Ha 3a4ere (40%) u Texymiel aTrectanuu B TeueHue cemectpa (60%) B COOTBETCTBHHU ¢ OATUTHHON
IIKAJION OIICHWBAHU: KOJIMYECTBO HAOpAaHHBIX 0aJuIoB Ooiiee 59 — «3aureHoy», MeHee 59 OasoB
— «HE 3a4TEHOY.

DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 JIBYX YaCTEH.

[lepBas yacth mpeacTaBiseT cOOOM TECT U3 2-X OCHOBHBIX BOIIPOCOB, IPOBEPSIOLINX
chopmupoBanaocTh komrrereHIH OIIK 1.1 B coorBercTBHU ¢ maankaropoM MOIIK 1.1. OTBeTsI
JIAl0TCs B pa3BepHYTON (hopMe, BKIIOUasi IPAKTUYECKUE 3a0a4H.

Bropast yactb cofepKUT 2 JOMOJHUTENIBHBIX BOIPOCA U3 CIIMCKa KOHTPOJIBHBIX BOIIPOCOB
no kKypcy (mpuBeneH B pasnene 11), mpoBepstomUX COOTBETCTBUE HHAMKATOPY IOCTHKEHUS
kommereHmu MOITIK 1.1. OtBer Ha BOIpOC BTOPOM dYacTH JaeTcs B Kparkoil (opme,
BKJIOUAIOLIEH KPATKYyI0 HHTEPIPETALUIO [TOJIyYEHHBIX PE3YJIbTaTOB.

buner comepkuT 1Ba TEOPETHYECKUX BOIpoca, nposepstomue kommerenunn WUIIK 1.1,
NOIIK 2.2. Tlocne oTBeTa Ha OWIJIET CTYJIEHT OTBEYAE€T HAa YTOYHSIONINE U JOMOJHUTEIbHBIE
BOIIPOCHI U3 OTKPBITOTO MEPEUHS BOIPOCOB IK3aMEHAIIMOHHBIX OUIIETOB, OTKPHITOr0 OaHKa 3ajad,
TecToB (1. 2), HanpaBieHHbIE Ha TpoBepKy aocTkenns UIIK 1.1 u UOIIK 2.1.

[IpuMepHBIi epedeHb TEOPETUYECKUX BOIIPOCOB.

Bompoc 1. CroiictBa oneparopa yriioBoro momeHnTa. CoOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC

3HAYCHHS.

Bomnpoc 2. 3agava. HaliTu ypoBHU 3HEpruy B OTHOMEPHOW CUMMETPUYHOMN MOTEHIIMATBHON
=V, x| <a

ame V(x) = .
0, |x| >a

OtMmeTKa «3a4TE€HO» CTaBUTCA CTYJIEHTY IPH MPAaBUIBHOM OTBETE HE MeHee 4eM Ha 60%
BOIIPOCOB OWJIETA U JOMOJHUTEIBHBIX BOMPOCOB.
OTKpBITHII epeYeHb BONPOCOB, BBIHOCUMBIX Ha 3a4eT.

[TepeueHb BBIHOCUMBIX Ha 3a4€T BOIIPOCOB MO TemaMm 1,2.

1. T'mnpbepToBo mpoctpancTBo. Hopma. CkansipHoe npousseaenue. baszuc B ruiib0epToBOM

MIPOCTPAHCTBE.

OyuknuoHansl. O6001eHHbIe AenbTa-QyHKIMH. HTerpanbHOe npeIcTaBlIeHne AeIbTa

dbyHKIHIH.

YcioBre 3aMKHYTOCTH BEKTOPOB FMJILOEPTOTO IPOCTPAHCTBA.

[TonsiTue oneparopa. Sapo JUHEHHOrO onepaTopa.

Anre6pa onepatopoB. OyHKIUS OT orepaTopa.

CamoconpsikeHHble onepaTopbl. CBONCTBA ONEPALIMHA 3PMUTOBOTO CONPSIKEHHUS.

VYHuTapHble U MOJ0XKUTENbHBIE ontepaTopbl. Teopema CtoyHa. OCHOBHBIE CBOMCTBA

YHUTApPHBIX MpeoOpa3zoBaHUl ONEepaTopoB.

[IpoekunoHHbIE OnepaTOpPbl U KX CBOMCTBA.

9. CoOcTBeHHBIEC 3HaUCHUS U COOCTBEHHBIE BeKTOpa onepaTopoB. Crektp. [Tomubiit Habop
oneparopoB. HenpeprIBHBIN CIEKTP.

10. ITpencraBienust BeKTOpoB. CBsI3b MEXKIY ABYMS pa3HbIMHU MIPEACTABICHUSIMHU.

11. IIpencraBnenus onepaTopoB. MaTpuuHble 31eMeHTHI oneparopa. CBsi3b MEXIAY pa3HbIMU
MIPECTaBICHUSIMU OJJHOTO OIlepaTopa.

12. Cnen omnepaTtopa M €ro CBOMCTBA.

13. Tloctynat coorBetcTBHs (.B. U onepaTopoB. [Ipunnumn coorBercTBus. [IpaBuna
conoctasiieHuss PoH-Helimana.

14. Kanrosle ckoOku Ilyaccona. [lepectanoBouHble cooTHOLIEeHUs I elizenbepra.

15. KoopaunaTtHoe npeacrasnenue. [lonusiii Habop ¢us. BennuuH. OnepaTop KOOPAUHATHI U
HMMITYJIbCa B KOOPIMHATHOM IMPEACTABICHUMU.

Nownbkw D
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[IpakTuyeckuii penenT MoCTpOSHUs ONepaTopoB ¢.B., UMEIOIUX (PU3UYECKHIA aHAJIOT.
IIpaBuia conocrasnenus Benns.

[lepeueHp BEBIHOCHMBIX Ha 3a4€T BOIPOCOB 110 TeMaM 3, 4.
CocTtosiHuA B KJ1accuueckoi Mexanuke. KoHLenuus HenpepbIBHOCTH U
HEBMeNIaTeNbCTBA. UNCThIE M CMEIIAHHBIE COCTOSTHUS.
CocTosiHuS B KBAaHTOBOM MeXaHuKe. D(P(eKT BMeIIaTeIbcTBa U MPUHLIUIT COOTBETCTBUSL.
N3mepenue B kBaHTOBOW MexaHuke. [Ipurorosnenue coctosuuil. KBaHTOBBINM aHCaMOJIb.
QyHKIHS paclpeAesICHNAs KaK XapaKTePUCTHKA PE3yJIbTaTa B3aUMOAEHCTBHS KBAHTOBON
CHCTEMBI ¢ TpUOOpoM. PU3NUECKUI 1 MAaTEMAaTHUECKUH KPUTEPUN CPaBHEHHS
COCTOSIHUM.
CraTucThueckuii onepaTop U ero CBOMCTBA.
YucTeie 1 cMelIaHHbIE COCTOSIHUS B KBAaHTOBOM MexaHuke. Teopema (on-Heiimana o
YHUCTBIX COCTOSIHUSIX.
@u3nyecKuil CMbICII HOPMUPOBAHHBIX HA €IMHUILY BEKTOPOB I'MILOEPTOrO
npoctpaHcTBa. [IpuHIKN Cynepno3uunuu COCTOSIHUM.
Hucnepcus ¢puznveckux BeauunH. JlokazaTeabCTBO TOTO, UTO B KBAHTOBOW TEOPUU HET
TaKHUX COCTOSIHMM, B KOTOPBIX Bce ¢.B. UMEIOT HYJIEBYIO Aucniepcuio. Ousnueckuii cMbIci
COOCTBEHHBIX BEKTOPOB OIEPaTOpOB (.B.
OpHoBpemeHHast u3MepuMocTh ¢.B. Orpenenenue noJHoro Hadbopa ¢.B. ¥ ynciIa
CTENeHEe! KBaHTOBOM CUCTEMBI. [[pHMHIMI TOMTOIHUTEIBHOCTH.
CrarucTuuecknil Xxapakrep KBaHTOBOM Teopuu. Teopema HeliMaHa 0 CKpBITBIX
rapamerpax.
CootHomenus HeonpeaeneHHoctu ['eizendepra.
[ToctynaT nuHaMUYECKOM 3BOJIFOIMHA KBAHTOBOM CUCTEMBI. [ ' aMUIIbTOHUAH. Y paBHEHUE
[lIpenunrepa.
VYpasuenue sBomonnn Gon HelimaHa 1151 CMEIIIaHHBIX COCTOSTHUIA.
N3menenue cpeanunx 3HaueHu .B. co BpeMeHeM. [IpuHInm cOOTBETCTBUS U
raMWIBTOHHAH.

. Kaptunsl npeacrasnenus [penunrepa u ['elizenoepra. YpaBuenue [ eiizenoepra.
16.
17.
18.
19.

Teopema Dpendecra. YpaBHeHue IpeHbecTa.

HHuTterpanbl qBuxeHns. 3aKOH COXpPAaHEHHUS B KBAaHTOBOW MEXaHHUKE.

Wuterpansl neuxenus u ypapHenue [Ipenunrepa.

CranmoHapHbie cocTosiHUs. CTallMOHAPHBIE COCTOSHUS CBOOOHON HEPEIIATHBUCTCKON
YaCTHUIIBL.

BepositHocTu pe3ynbratoB u3mepeHus ¢.B. DU3HUECKUii CMBICT BOJTHOBOW (DYHKITHH.
CraTtucTruecKoe TOJIKOBAaHNUE BOJTHOBOM (DYHKITHH.

CrtpyKTypa criekTpa OJJHOMEPHBIX KBAHTOBBIX CHCTEM.

[IpsimoyrospHas MOTEHIMANBHAS SIMa.

lMapmonunueckuit ocuuaTop. JlectHuunblie oneparopsl. CIEKTP TapMOHUYECKOTO
OCIIMILISATOPA.

CocTosIHUS TAPMOHHYECKOT0 OCIHUIIIATOPA B KOOPAUHATHOM IPEICTABICHHH.
CpaBHEHHE C OCHHIIATOPOM B KIIACCHYECKON MEXaHHUKE.

Pemenue necranmonapHoro ypasuenus Llpeannrepa ans cBOOOAHON 0THOMEPHOM
yacTuilbl. BoIHOBOM maker.

@®opma BOJTHOBOrO MaKeTa B 3aJaHHBI MOMEHT BPEMEHU.

DBOJIIOLMS BOJIHOBOI'O ITAKETA BO BPEMEHHU.

Onnomepnast 3aia4a paccesausi. Koaddunnent npoxoxaenus u orpaxkenus. Ooume
CBOMCTBA OJJHOMEPHOI'O PaCCEsHUSI.

[ToTeHnManbHBINA Oapbep THUIA CTYTIEHBKH.

TynHenbHBIN 3G GEKT U COOTHOIICHHE HEOTPEeIEHHOCTH.

TynHenbHBIN 3G GEKT HA TpUMEpe MOTEHIIMATLHOTO Oapbepa KOHEYHOW ITHPUHBL.



[lepedyeHb BEBIHOCUMBIX Ha 9K3aMEH BOIIPOCOB IO TeMaM 5, 6.

1. Knaccuueckuil yrinoBoit MOMeHT. OnpesiesieHue yriloBOro MOMEHTa B KBAaHTOBOM
MeXaHUKe.

2. Omeparop KBajpaTa yrioBOro MOMEHTA, TOBBILIAIONINE U TTOHWKAIOIINE ONIEPaToOphl U
X KOMMYTAIlHOHHBIE COOTHOIICHUSI.

3. CoOcTBeHHbIE 3HAUCHHUS ONlepaTopa KBajapaTa yriioBoro MOMEHTa U onepaTropa MpoeKInu
Ha ochb Oz.

4. Martpuirsl orepaTopoB yrioBoro MmoMmeHTa. CTaHaapTHBIN Oa3uc.

5. Cucrema ypaBHEHMI Ha COOCTBEHHBIE 3HAYCHUS OIlepaTopa KBaapara yrioBoro MOMEHTa
U orepaTopa NpoeKuuu Ha ocb Oz B KOOPJAMHATHOM IPEJICTaBICHUH.

6. CoOcTBeHHBbIE 3HaUEHUs, OTBEYAIOIINE OPOUTAILHOMY YTJIOBOMY MOMEHTY.

7. VIHTerpansl IBUKEHHS YaCTHUIIbI B IIEHTPAIbHOM TOJIE

8. PanumanbHOE ypaBHEHHE YaCTHUIIbI B IEHTPaJIbHOM MoJie. D(hHEeKTUBHBIN NOTEHIIUA.

9. AcuMnToTHKa peleHU paauaIbHOrO YpaBHEHMsI B Hayalle KOOpAUHAT.

10. CymiecTBeHHOE U Ciy4aiiHOE BBIPOKJICHUE YPOBHEH SHEPTUU

11. 3agaua ABYX Tesl B KBAHTOBOM MEXaHUKE U €€ CUMMETPHH.

12. Habmrogaemsbie, CBsI3aHHBIE C IIEHTPOM MAacC U OTHOCUTEIILHOW YacTHUIIEH.

13. CoOGcTBEHHBIE 3HAUYCHUSI U COOCTBEHHBIE COCTOSHUS KBAHTOBOTO TaMUJIBTOHHUAHA.

14. Monens bopa nnst atroma Bogopoaa. KymoHOBCKME U aTOMHBIE €TMHHILBI.

15. PagnansHoe ypaBHEHHUE AJIsI aTOMa BOJAOPO/IA.

16. KBanToBaHue 3HEPTUM aTOMa BOJAOPOa. YPOBHU d3HEPrun. CIEKTPOCKOMUYECKHE
0003HaUYeHUS

17. BomHOBBIE GYHKIIUM aTOMa BOJAOPOJIa B KOOPAMHATHOM TPEACTABICHHUH.

18. Paguycsl opout bopa ¢ Touku 3peHrs KBaHTOBOM Teopuun

IlepeyeHb BLIHOCHUMBIX HA IK3aMeH BONPOCOB 10 TeMaMm 7, 8, 9.

MarnutHasiii MoMeHT. KBaHTOBaHHE MarHUTHOI'O MOMEHTA.

[Toctynater Teopuu [laymnu.

Cnun 2. Matpuups! [laynm.

HepenaruBucTckoe onvcaHue 4acTUIIbI CIIMHA 2.

[TonHbIi yriI0BOM MOMEHT CUCTEMBI M3 JIBYX YaCTHIL

[TonHbIi yriI0BO MOMEHT CIIMHOBOM YaCTHIIBI.

3amaya o CII0KCHUH JBYX CITMHOBBIX YTJIOBBIX MOMEHTOB. TPUIIETHOE M CHHTJIETHOE

COCTOSIHUE.

8. CrnoxeHHe IBYX YIJIOBBIX MOMEHTOB B OOIIEM ClIydae.

9. Koadbdumuenter Knedma-I'opaona.

10. KBa3ukitaccuueckoe mpuoOImKeHHE.

11. KBaszukiaccuueckoe npuOIMKeHUEe B OTHOMEPHOM CITy4yae

12. ITocranoBKa 3a/1a4u CTAIMOHAPHOW TEOPUH BO3MYILEHUM.

13. TIpubnuxeHHoe pelieHue crannoHapHoro ypasHenus Ilpegunrepa.

14. Bo3my1iieHue HEBBIPOKACHHOTO YPOBHS B IIEPBOM M BTOPOM MOPSIKE IO TEOPUU
BO3MYLEHHUM.

15. Bo3my1eHue BBIPOKICHHOTO YPOBHS B IIEPBOM MOPSAKE 110 TEOPUH BO3MYIICHHIA.

16. ITocranoBKa 3a1a4u HECTALIMOHAPHOU TEOPHUH BO3MYILICHHIA.

17. TlpubnuxenHoe peuenue ypasHenus lpenunrepa B mepBom nopsinke. BeposTHOCT
nepexo/ia U3 OJHOTO CTALIMOHAPHOIO COCTOSIHUS B IPYTrO€ CTAllMOHAPHOE COCTOSIHHE.

18. M3mepeHue B KBaHTOBOI MexaHUKe. BoHOBast GyHKIIHS TOCIIEe U3MEpPEHUsL.

19. CenexTUBHOE U HECEIIEKTUBHOE U3MEPEHNUE

20. MaTtpuna iI0THOCTH NOCJI€ HECETIEKTUBHOTO U3MEPEHUS

21. [IpuroroBieHnue COCTOSIHUI

22. U3mepenue 0e3 B3aMOCHCTBUS

23. KBanroBslii a3pdexr 3eHoHa. PopMynupoBKa TeopeMbl XaapuHa
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24. Jloka3aTenbCcTBO TeopeMbl XanpuHa

25. Dddexr Antuzerona. O TOKAITBHOCTH U HEJIOKALHOCTH KBAHTOBOW MEXaHUKHU
26. Onpenenenue 3aryTaHHbIX COCTOSIHUN

27. 3aueIIeHHbIE COCTOSIHUS IPU CEJIEKTUBHOM U3MEPEHUN

Kpurepun onenuBanus.

B kypce «KBaHTOBas MexaHHKa» HUCIOJIb3YETCSl OAUIbHO-PEUTUHIOBAsE CUCTEMA OLIEHKU
3HaHui. MakcuManbpHas cymMMa 0ajutoB 1o qucuuiuinie coctasisieT 100 6anoB u popmupyercs
cienyromuM odpa3zom: 60 6aToB 1o pe3yibTaTaM TeKymiel arrectanuu u 40 6ayuIoB 1o
pe3yibTaTaM IpOMEXYTOUYHON aTTecTanuu (3a4der). Mitoroast oneHka mo JuCIHILIHHE
CKJIaJIBIBAETCS U3 CyMMBI OQJIJIOB, TIOJTY4YEHHOU IO UTOTaM TEKYIIET0 KOHTPOJIS U
MPOMEXYTOYHOM arTecTaniuu (YyCTHOTO 3a4€Ta).

Texymas arrectanus BKJIKOYAET:

— aKTHBHOCTH CTYJCHTa Ha npakThuueckux 3ansatusx (0-15 6amioB); Becb cemecTp pazouT
Ha 3 JTama Ho 4YeThlpe HeNeNu, Oaibl BBICTABISIOTCS B KOHIE Kaxkzioro stam (0-5
OaJioR).

— pe3yJbTaThl BHIMOJIHEHNUS KOHTPOJIbHBIX padoT (0-15 Gamos),

— pedepar (0-20 GamioB), MpU HEBHITIOJIHEHUH CpOKa caadu pedepara 3a KaxIyro
MIPOCPOUCHHYIO HEJIEI0 CHUMAETCs 5 0aJlIoB.

— IIpomexyTouHass arrectamus Mmoapa3yMeBaeT MPOBEICHHE TEOPETHYECKOTO 3adeTa B
yCTHOU (popme, KOTOpHIi npeaycmaTpuBaeT quddepeHInpoBaHHOE OLICHUBAHNUE OTBETA
(0-40 ©GamnoB). K 3auery momycKarOTCs TOJIBKO CTYJIEHTHI, YCIIEITHO IPOIIEAIINE
TEKYIYI0 aTTECTAI[MI0 W BBHITOJHUBIINAE BCE MpaKTHYecKue 3ajaHus. Kaxmeiid Ower
COCTOUT M3 JIByX TEOPETUYECKUX BOIPOCOB.

4. OueHOYHbIE MATEPHUAJIbI VIS IPOBEPKH OCTATOYHBIX 3HAHUI (CGPOPMHUPOBAHHOCTH
KOMIIEeTEeHIIH )

Tect (MOIIK-2.2.).

VYkaxxkure, KaKue MPOCTPAHCTBA HA3bIBAIOTCS JINHEHHBIMH

a) MHOYKECTBO MaTPHII-CTOJIOIOB ¢ HEOTPUIIATEIIBHBIMH AJIEMEHTAMHU.
0) COBOKYITHOCTh N KOMIUIEKCHBIX YUCEII.

B) COBOKYITHOCTh KOMILJICKCHBIX KBaJIPaTHBIX MaTpPHI]

Kiroun: 6) B)

3amaum (UI1K-1.1).

3anaua 1. HaiimuTe cpeanee 3Hau€HUE KOOPAWHATHI YACTUIIBI B OECKOHEUHO TITy0OKOM
MOTEHINAIILHOM SIME.

OtBer. CpenHee 3HaYeHHE KOOPAWMHATHI YACTHIBI B OECKOHEUHO TIIyOOKOM
MOTEHIUAJILHON SIME PAaBHO HYJIIO.

3amaua 2. Uemy paBHO cpejiHee 3HAaYCHHE KBapaTa KOOPJAMHATHI YaCTHUIIbI HaXOAsIencs
B (DOKOBCKOM COCTOSIHUH n?

OtBer. DOKOBCKOE COCTOSIHME N OTBEYAET COCTOSIHHMIO KBAaHTOBOTO TapMOHHYECKOTO
ocuuiuistopa. CpefHee OT KBajpaTa KOOpIWHATHI paBHO n+1/2.

Teopernueckue Borpocs! (UIIK 1.1, MOIIK 1.1):
1. MaiiTe onpezeneHne YHUTAPHOIO IPOCTPAHCTBA, HOPMUPOBAHHOT'O IPOCTPAHCTBA,
THUJIBOEPTOro MPOCTPAHCTBRA.
2. [lokaxxuTe, 4TO yCIIOBHE 3aMKHYTOCTH JIs1 BEKTOPOB 0Oa3uca B THIb0€pTOBOM MPOCTPAHCTBE
CBOJUTCA K (hopMyJie TUIa pa30MEeHNUs eIUHUIIBI.



(98]

. [lokaxwuTe, 4TO 3pMUTOB OIIEPATOP HE BCEI/IA ABJISIETCA CAMOCOIPSHKEHHBIM OIIEPATOPOM.
4. Boruucinure HOPMUPOBAHHYIO BOJTHOBYIO (DYHKIIMIO KBAHTOBOM YacTUIBI B OECKOHEYHO
rIyOOKOH TTOTEHIIMAIBHOH sIME.

. Hokaxwure npaBuio JIeiOHuma 1 KoMMyTaTopa JIByX OIepaTopoB.

6. O0BsiCHHTE, YTO TAKOE YHCTOE COCTOSIHUE B KBAHTOBOW TEOPUHU M KAKHM CTATUCTHYECKUM
OIIEPATOPOM OHO OIIPEAEIISIETCS.

7. Kak omnpenmensieTcst 0OpaTHBIN OMIepaTop U KaKOBBI €r0 CBOHCTBA?

. OOBsICHHTE, KaK OIpeesieTcss KBaHTOBast ckoOka [lyaccona.

9. Beruucnute cpeqHee 3HaYCHNE UMITYJIbCA YAaCTHIBI B OECKOHEUHO TTyOOKOH MOTEHIIMATBHOM
sIME.

10. Kak 3amaercs koopauHaTHOE NpeAcTaBieHue? YeM OHO OTIMYAETCs OT UMITYJILCHOTO
IIpe/ICTaBICHUS?

11. Kak cBsi3aHbl MeX/1y COOOH BOJHOBbIE (DYHKIIMU OJTHOTO U TOT'O K€ KET-BEKTOPa B Pa3HbIX
MIpeICTaBICHUSIX ?

12.Beruncnute, Kak IEHCTBYET AKCIIOHEHTA OT oreparopa AuddepeHIInpoBaHus Ha TJIaIKYIO
(byHKIUIO.

13. O6bscHUTE, KaK MOJIy4aloTCs IepecTaHOBOYHbIE cOOTHOIIEeHUs I elizendepra u3
KaHOHM4ecKoi ckoOku [lyaccoHa asist 00001EHHBIX KOOPAWHAT U UMITYJIbCOB.

14. O6bacHUTE METOAMKY pacueTa CpeJHUX 3HAYCHUN (PU3NUYEeCKUX BEIHUUH IPU U3MEPEHHH.

15. IMoctpoiite pemenne ypasuenus lpenunrepa mist cBOOOIHOM YaCcTUIIBI B BUJIE BOJTHOBOTO
naketa. [loueMy BOJIHOBOM IaKeT pacIIbIBAETCS C TECUEHUEM BPEMEHH?

16.Haiinnre crieKTp KBaHTOBOTO TAPMOHUYECKOTO OCIIILIATOpa. Kak BBOASTCS onepaTropsl
POXIEHUS U YHUUTOXKEHUS KBAaHTOB?

17. Yto Takoe MpUroTOBJICHUE COCTOSTHUI? J[7151 yero Hy»KHO BBOJUTH MOHATHE KBAHTOBOTO
aHcamO1s?

18. Hokaxute TeopeMmy Pucca o nuHeliHOM (hyHKIIMOHAJIE.

19. JlaiiTe onpeneneHre MHTErpaia IBUKEHUSI B KBAaHTOBOW MexaHuke. Kak 3aaTth nHTErpai
NBIKEHUsI B KapTuHe [ elizenOepra?

20. ChopmynupyiTe MOCTAHOBKY OJTHOMEPHOM 3a/1a4l pacCesiHusI.

w
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HNudopmanms o pazpadboTunkax

Bbpees Anekcannp Uropesud, kanauaat GuU3MKO-MaTeMaTUYECKUX HAYK, TOLEHT Kadeapsl
Teopetrdeckoit puzuku OO HU TT'Y.



