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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[TK-4 Crioco6eH K BBIMOIHEHUIO (DYHIAMEHTAIBHBIX W MPUKIAIHBIX PAaOOT MMOMCKOBOTO, TEOPETHIECKOTO U
AKCIEPUMEHTAJILHOTO XapakTepa B 001acTu (U3UKU U CMEXHBIX TUCHUTUITMHAX

1.2 Tumel 3aga4 mpoQecCHOHATBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOEHUS JUCLUIIIUHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI
- megarorudyecKui

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepax: 01 O6Gpa3zoBanue u Hayka (B cepax: peanuszanuu 00pa30BaTEIbHBIX MPOTPAMM CPETHETO OOIIETro
oOpa3oBaHus, CpenHero NMpo(ecCHOHAIBPHOTO 00pa30BaHUs, BBHICIIETO OOpa30BaHUS W JIOMOJHUTEIHHBIX
npodeccuOHANbHBIX MPOTrpamMM; HAy4HBIX MCCIENOBAaHUI M HAy4YHO-KOHCTPYKTOPCKUX pa3paborok), 40
CKBO3HBIE BU/IbI I€ATEILHOCTH B IPOMBIIUIEHHOCTH (B cdepax: GpyHIaMeHTaIbHbIX OCHOB (PM3UKH JKHUBBIX
CUCTEM U (UBUKO-XMMHUYCCKOW OWOJIOTHH, MPUMEHEHHS JTUarHOCTHYECKOTO M JIeYeOHOTO O0OpYI0BaHUS,
y4acTus B MHHOBAI[MOHHBIX M OINBITHO-KOHCTPYKTOPCKHX pa3pabOTKax; SKCIUTyaTallud 3JIEKTPOHHBIX
npuOOPOB M CUCTEM pPa3IMYHOTO HA3HAYCHUS; MOHMTOPUHIA MMapaMeTpoOB MaTepHUajioB; MOHUTOPHHIA
COCTOSTHHSI OKPY>KarOIIEH CPeIbl)

1.4 B pesynbrare 0CBOCHHSI TUCIUILIUHBI Y 00YYaroIMXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUWY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (Ipy HaITU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUs
[TIK-4 Criocoben Brmonasier (hyHIaMEeHTaIILHEBIC U TIPUKIAIHBIE
BBINOJIHEHUIO UCCJIEOBAHUS B 00IAaCTH KBAaHTOBOHM (hr3mKu

(dyHIaMEHTaIBbHBIX U
MIPUKIIATHBIX PabOT
MOUCKOBOTO,
TEOPETUIECCKOTO U
9KCIIEPUMEHTAILHOTO
XapakTepa B 00J1acTi
(bM3UKA 1 CMEKHBIX
JCITUTUTAHAX

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[T1K-4 Crioco6eH K BBHIMOIHEHUIO (DyHAAMEHTAIBHBIX U MPUKIAIHBIX PaOOT TTOMCKOBOTO,
TEOPETUUYECKOTO U SKCIEPUMEHTAIBLHOIO XapakTepa B 00JacTH (U3MKU U CMEXKHBIX
JUCIUIUTNHAX

Ne HaumenoBanue ®dopma
n/m JIMCITUILINH, oOyueHwMst
OTIPEICIISIFOITIX OuHast
MEXTUCITUTUTMHAPHBIS (cemectp)
CBs3HU 5 6 7 8
1|Actpodusuka +
2 |buo¢duzuka +
3 |l'eoduzuka +
4 |KBaHTOBasg MeXaHHUKa +
B IIpUMeEpax U 3ajavdax




5 [Metonuka +
BOCIHUTATEILHOM
pabots

6 |HanorexHoIoruu, +
HaHOMAaTepHUabl,
HAHOTCCTHUHT

7 |Hayuno-uccnenoBaren +
bCKas paborta

8 |O6mmast m Bo3pacTHas +
TICHXOJIOTHUSI

9 (OcHOBEI KBAaHTOBOI +
¢buznkn

10 {ITpemmumioMHas +
MpaKTHKA

11 |I[IpoexTrupoBanue +
POOOTHU3UPOBAHHBIX
KOMIIJIEKCOB

12 |®usuka +
KOHJICHCUPOBAHHOTO
COCTOSIHUS

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:
JucuumiinHa «BBeneHue B KBAaHTOBYIO TEOPUIO» OTHOCHTCS K YacTH, (OPMHUPYEMOH y4aCTHHKAMHU
o0pa3oBarebHbIX OTHOLIEHUH, yueOHoro ruana OIl mo nanpasnenuto noarotoBku 03.03.02 - Ousuka.

JucuunnuHa « BBeeHue B KBaHTOBYIO TEOPHIO» U3ydaeTcs B 6 cEMECTpeE.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMIUIMHEL: 5 3.€.
Ounas: 5 3.e.

Bun yueOHOM paboTh (Bcef:r)glj{ii%)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 360
KonTaktHas pabora 96
Jlexnuu (Jlekiun) 48
[Tpaktuueckue (IIpakr. pab.) 48
CamocrositenbHas pabota (CP) 192
DK3aMeH 72

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKYIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
6 cemecTp
1 [Tpeanoceinku ColecenoBanue
CO3/1aHUS 4 | 4|12
KBaHTOBOU (DU3UKH




2 Maremarndeckas CobecenoBanue
CTPYKTypa
KBEiTzI())I‘/’I 4 4112
MEXaHHUKHU

3 Yacruia B moiie CobecenoBanue
MMOTEHI[HATBHBIX 4l a4l
cui. OTHOMEPHOE
JIBIDKEHUE

4 JIBDKEHUE YaCTHIIBI CobecenoBaHue;
B LICHTPAJIbHOM 4 4 112 TecTtupoBanue
oJse

5 ATOM BOZIOpOJIa 4 4 |12 ColOecenoBanue

6 MHOTro3JeKTpOHHbIE > 12 |16 CobecenoBanue
ATOMBI

7 MarauTHeIA U CobecenoBaHnue;
MEXaHUYECKHUI 2 2120 TecTtupoBanue
MOMEHTEI aTOMa

Tema 1. Ilpeanocbliku co3nanusi KBaHToBoi ¢pusuku (IIK-4)

Jlexknus.
dunocodckue npennocbuiku. [Ipobdnemsl knaccuyeckoit pusznku. Knaccudeckue Moaenu aroma.
dotorddexTt. 3akoHbI U3ITydeHUs A0COMIOTHO YepHOro Tena. ['unoresa [1nanka. @oroHsl. BomHoBBIE
cBoiictBa yactuil. CootHomenus ae bpoitnsa. CooTHomeHue HeotnpeneneHnocrei [ elizendepra.
Komenrarenckas mkona Gu3mKy.

IIpakTH4eckoe 3aHATHE.
Omnpoc ¢ 00CykIIeHHEM U3ydaeMOro MaTepHralia.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

[IpopaboTka KOHCIIEKTOB JIEKIIMI 1 BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYE€HUE OCHOBHOM U
JOTIOJTHUTENBHOU JINTEPATYPBHI.

Tema 2. Maremaru4deckasi CTpyKTypa KBaHToBo#l Mmexanuku (ITK-4)
Jlexknus.

IToctynarsl kBaHTOBOM MexaHUKHU. [IpuHIun cyneprno3unuu cocrossHuil. Ypasaenue llIpénunrepa, ero
CTallMOHAPHBIC PEIICHNS. YPAaBHEHUE HEIIPEPBIBHOCTU B KBAHTOBOW MEXaHUKE. YPABHEHUE JBUKCHUS B
dopme [eiizenbepra. IHTErpansl 1BukKeHUs. 3aKOH COXPAHEHHs SHEPTHH. 3aKOH COXPAaHEHUS UMITYJIbCA.
3aKoH COXpaHEeHHUs yIIIOBOro MoMeHTa. Teopembl DpeHdecra. Kanonnuecku conpskeHHbIe (hU3nYecKue
BeJIWYUHBL. [IpUHINI TOKAECTBEHHOCTH OAMHAKOBBIX YacTull. [lepecranoBouHas cummeTpusi. bo3oHbI U
¢depmuonsl. [punun [aynun. O6MeHHOE B3auMOJIeicTBUE B CUCTEME ABYX (DEPMUOHOB.

IIpakTnyeckoe 3ansATHE.
Omnpoc ¢ 00CykIeHreM U3y4aeMoro MaTepuana.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

[TpopaboTKa KOHCTIEKTOB JIKIIHIA U BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSATEIILHOE N3yUeHHE OCHOBHOW U
JOTIOJTHUTEIBHOW JINTEPaTypPBhI.

Tema 3. YUacTuua B mojie noTeHUMAJbHBIX cuJl. OnHoMepHoe nBu:kenne (I11K-4)
Jlekumus.
JIBrOKeHWE YacTHIIBI B MPSMOYTOIBHOM siMe. beckoHeuHo rmy0oKas moTeHIMaabHas siMa. YacTuiia B sime
KOHEUHOU TmyOuHbI. [IpoxoxaeHne yacTuil yepes3 MOoTeHITHaIbHbIe 0aphephl. TyHHENbHBIN (D (EKT.
[TpoxoxaeHue yacTull Yepe3 mpsaMOyTobHBIN Oaphep. [loTeHImansHbIi 0aphep MpONU3BOILHON (OPMEI.
XonoaHas smuccus. 'apmonnueckuii ocrmuisitop. Kitaccuueckuii rapMOHUYECKUNA OCIIMILISATOP.
KBaHTOBBIN rapMOHUYECKUN OCITUILISATOP. DOHOHBI.

IIpakTnyeckoe 3ansATHE.



Omnpoc ¢ 00CykIeHreM U3y4aeMoro MaTepuaa.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

[TpopaboTKa KOHCTIEKTOB JICKIIHiA U BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSATEIILHOE N3yUeHHEe OCHOBHOW U
JOTIOJTHUTEIBHOW JINTEPaTypPBhI.

Tema 4. /IBukeHue yacTulbl B eHTpaabHOM novie (ITK-4)

Jlekuus.
CobcTBeHHbIE PYHKLMU U COOCTBEHHBIE 3HAUEHUS Olleparopa KBaJipara yriioBOr0O MOMEHTA U €ro
npoekunu. [IpocTpaHCTBEHHOE KBAHTOBAHKE YITIOBOIO MOMEHTA. 3aKOH COXPAHEHMS YIJIOBOI'O MOMEHTA.
Pagnansnoe ypaBuenue lllpenunrepa. @u3ndecKuil CMbIC YIIIOBOW M paIMAIbHOM COCTaBIISIFOLLEH
COCTOSIHMSI YaCTULIBI B IEHTPAJIbHOM IOJIE.

IIpakTnyeckoe 3aHsATHE.
Omnpoc ¢ 00CykIeHreM U3y4aeMoro MaTepuaa.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
[TpopaboTka KOHCTIEKTOB JIEKIIMi ¥ BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOW JINTEPaTypPBhI.

Tema 5. Atom Bonopona (I1K-4)

Jlekuus.
Atom Bomopoaa. CrnekTp 2HEpryuu U BOJHOBBIE QYHKITUU AIeKTpoHa. OCHOBHOE COCTOSIHUE aToMa
BOZOpOZAA. YUET KOHEUHOCTH Macchl siapa. M3oronnueckuid ciBur. CeKTpajibHbIE CEPUHU.
Bonopononono6usie cucteMbl. MONEKyIspHBIA HOH BOIOPO/IA.

IIpakTH4Yeckoe 3aHATHE.
Ompoc ¢ 00Cy)KIeHHEM N3ydaeMOoTo Marepuaa.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
Hpopa60Tx<a KOHCIICKTOB JTCKHI/Iﬁ " BOIIPOCOB, BBIHCCCHHBIX HA CAMOCTOATCIIbBHOC N3YyUCHUC OCHOBHOI\/’I u
JOTIOJTHUTENBHOU JINTEPATYPBHI.

Tema 6. MHorosnexkTponnsie atombl (ITK-4)

Jlexknus.
DNeKTpOHHBIE CIIOU U 000510uKU. D deKT sKkpanupoBanusi. OpOUTaIBHBINA, CIIMHOBBIN U MOJTHBIN YIIIOBBIC
MOMeHTHI 21eKTpoHa. [IpaBuna Xynna. Tepmsl atomoB. Tumsl cBsa3eit B atromax. MynbTUILIETHOE
pacIlenIeHe TEPMOB.

IIpakTnyeckoe 3ansATHE.
Omnpoc ¢ o0Ccy)kIeHHEeM N3y4yaeMoro MaTepuaria.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
[TpopaboTKa KOHCTIEKTOB JIKIIHIA U BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSATEIILHOE N3yUeHHE OCHOBHOW U
JIOTIOJIHUTENBHOM JINTEPATyPHI.

Tema 7. MarHuTHBIH U MexaHu4decknii MoMmeHTHI aToma (I1K-4)

Jlekuus.
Toku B aromax. MarHUTHBII MOMEHT aroMa. MarneTod bopa. CBsi3b MArHUTHOTO U MEXaHHYECKOTO
MOMEHTOB. [ upomarauTHoe otHouenue. OnbiTel ITepHa u I'epnaxa mo npocTpaHCTBEHHOMY
KBaHTOBaHHIO aTOMHBIX ITy4koB. CIIUH 371eKTpoHa. Maruuromexanuueckue 3¢ eKTol.

IIpakTH4eckoe 3aHATHE.
Omnpoc ¢ 06cyxIeHneM U3yuyaeMoro MaTepuana.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
Hpopa60Tx<a KOHCIICKTOB JTCKHI/Iﬁ " BOIIPOCOB, BBIHCCCHHBIX HA CAMOCTOATCIIbHOC N3YyUCHUC OCHOBHOH U
JOTIOJTHUTENBHOU JINTEPATYPBHI.



4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

nocemaemMocts — 10 0ajuioB

TeKylui KoHTpostb — 40 6aioB
KOHTpOJIbHBIE cpe3bl — 3 cpesa: 20 6amnos, 10 6annos, 20 6amios

6 cemecTp

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertoauka npoBeJeHUs 3aHIATUS U OIIEHKU

Te | /BHUI y4eOHOH |TEKylIero | KOI-BO

MBI paboThI KOHTpois | Oamios

/ cpe3sl

1. | Ilpeanocemmku | Cobeceno 5 5 0awoB — CTYOEHT YMEET CONOCTaBUTh TIOMYYECHHYIO TIpH
Co3aHus BaHUE MOATOTOBKE K TPAKTHYECKOMY 3aHATHIO WH(GOPMAIUIO, CPABHUBATH
KBaHTOBOU pa3HbIe TOYKM 3pPEHHUA Ha aHAIM3UPYEMYIO MPOOJIEMY, YMETh YETKO

¢buznkn (hopMyTHpOBaTE CBOM BOMPOCHI M OTBEYaTb Ha 3aJaBacMble €My
BONIIPOCHI, BECTH JHUCKYyCCHIO C WCIIOJB30BAaHUEM TEPMHHOJIOTUN
COBpEMEHHON (U3HUKH
4 GamyoB - CTyACHT yMEeT MPUMEHSTh MOJYyYEHHYIO IIPU TOATOTOBKE
K MPAKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OONBIINHCTBO
BOIPOCOB, BECTH JUCKYCCHIO C HCIOJB30BAHHEM TEPMUHOJIOTHHU
COBpEMEHHON (U3HKH.
3 0auIoB — CTYACHT BIAJCET TCOPCTHUYCCKUM MaTepuajoM IO TeMe
MPaKTHYECKOTO 3aHATHSA, HWHOTAA 3aTpydHSAETCSs TIpH OTBETEe Ha
BONPOCHI, HE yMeeT CQOPMYIHPOBAaTh CBOI TOYKY 3pEHHUS Ha
obcyxIaeMyro pooIeMy
Ecnu ctynent He BrnazeeT mpoONIeMaTHKON MPaKTHUECKOTO 3aHSATHS,
HE MOXXET OTBe4aTh Ha BOINPOCHI, 3a4UTHIBAET OTBET IIO
Hale4yaTaHHOMY TEKCTY — OTBET 0aJulaMu He OI[CHHBAETCH.

2. |Maremarmuecka | Cobecemno 5 5 O0awtoB — CTYOEHT YMEET CONMOCTaBUTh TIOMYYECHHYIO TIpH
g CTPYKTypa BaHUE MOATOTOBKE K TMPAKTHYECKOMY 3aHATHIO HH(POPMAIUIO, CPABHUBATH
KBaHTOBOU pa3HbIe TOYKH 3pPEHHA Ha aHAIM3HPYEMYIO MPOOJIEMY, YMETh YETKO
MEXaHUKH (hopMyTHpOBaTE CBOM BOMPOCHI M OTBEYaTb Ha 3aJaBacMble €My

BOMPOCKHI, BECTH JHUCKYCCHIO C HCIOJb30BAaHHEM TEPMHUHOIOTUU
COBpEMEHHOU (U3HUKH

4 0ayioB - CTYIEHT YMEET MPUMEHSTh MONyUYSCHHYIO MIPH TOATOTOBKE
K MPaKTUYECKOMY 3aHATHIO WHPOPMAIIHIO, OTBEYATh HA OONBIINHCTBO
BOIIPOCOB, BECTU JIUCKYCCHIO C WCIIOJNIb30BAHUEM TEPMUHOIOTHU
COBpEMEHHON (U3HKH.

3 0a/uIoB — CTYACHT BIAJEET TEOPCTHUCCKUM MaTepuajoM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyJHSETCSl MpPH OTBETe Ha
BONPOCHI, HE yMeeT CQOPMYIHPOBaTh CBOI TOYKY 3pEHHUS Ha
o0cyxIaeMyro pooIeMy

Ecmu cryneHt He BiazeeT mpoOieMaTnkod MPaKTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4YUTHIBAET OTBET II0
Halle4aTaHHOMY TEKCTY — OTBET OaJilaMU HE OI[CHUBACTCH.




YacTuia B 1oje
MMOTCHIUATBHBIX
CHIL.
OnHomepHOE
JBIOKCHUE

Cobeceno
BaHUE

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh TMOMYyYCHHYIO TIpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyIMpOBaTh CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMblc €My
BOMPOCHI, BECTH JOUCKYCCHIO C HCIOJBb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

4 GaisIoB - CTYICHT yMEeT NMPUMEHATh MOIYYCHHYIO TPH TOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHON (HU3HKH.

3 0annoB — CTYACHT BJaJeeT TCOPETHUECKUM MaTepHajioM IO TeMe
NPaKTHYECKOTO 3aHITUS, WHOTIA 3aTPyJHSETCS NP OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOOJIEMaTHKONW MPAaKTHUECKOTO 3aHSATHS,
HE MOXET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlllaMU HE OI[CHUBACTCH.

JBmxeHue
YaCTHUIIBI B
HEHTPaTbHOM
rnosie

Cobeceno
BaHUE

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh TMOMYyYCHHYIO TIpH
MO/ITOTOBKE K TIPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 MPOOJIEMy, YMETh YETKO
(GopMyIIMpOBaTE CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMblc €My
BONPOCHI, BECTH JUCKYCCHIO C HCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH (U3UKH

4 GaisIoB - CTYICHT yMEeT NMPUMEHAThH MOIYyYCHHYIO TPH TTOITOTOBKE
K NPAaKTHYECKOMY 3aHATHIO HH(POPMAIINIO, OTBEYaTh Ha OOJIBITHHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHOH (PHU3HKH.

3 0annoB — CTYACHT BJaJeeT TCOPETHUECKUM MaTepHajioM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS NpH OTBETE Ha
BONPOCHI, HE yMeeT CQOpPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpooneMy

Ecnu cryneHT He BiageeT MpOoOJIeMaTHKOW MPAaKTHUECKOTO 3aHSATHS,
HE MOXET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HaIreyaTaHHOMY TEKCTY — OTBET 0aJlllaMU HE OI[CHUBACTCH.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

20

KontponsHslil cpe3 mpoBoautcs B Buae Tecta u3 20 Bompocos. 3a
BEPHBII OTBET HAa Ka)KABIM BOMPOC CTYACHT moiryyaet 1 Gamn

AtoM Bopopoaa

Cobeceno
BaHHUe(KO
HTPOJIBH
blIii cpe3)

10

10 0amioB — CTyIEHT YMEET COMOCTaBHTh MOJIYYECHHYIO TpH
MO/ITOTOBKE K TIPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTE CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbic €My
BONPOCHI, BECTH JUCKYCCHIO C HCIOJb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

7 OaJJIOB - CTYACHT YMEET NMPUMEHSATh MOIYYCHHYIO TPH TOITOTOBKE
K NPAaKTHYECKOMY 3aHATHIO HH(POPMAIINIO, OTBEYaTh Ha OOJIBITHHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHOH (PHU3HKH.

4 Qajuta — CTYICHT BIIQJICCT TCOPETHYCCKHM MAaTepHajoM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS NpH OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOOJIEMaTHUKONW MPAKTHUECKOTO 3aHSATHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3a4UTHIBAET OTBET IO
HaIreyaTaHHOMY TEKCTY — OTBET 0aJlllaMU HE OI[CHUBACTCH.




6. |MHoOroanekTpon
HBIE aTOMBI

Cobeceno
BaHUE

10

10 0GamioB — CTYIEHT YMEET COIMOCTaBHTh MOJIYYEHHYIO TpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyIMpOBaTh CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMblc €My
BOMPOCHI, BECTH JOUCKYCCHIO C HCIOJBb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

7 OaJJIOB - CTYACHT YMEET NMPUMEHSATh MOIYYCHHYIO TPH TOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHON (HU3HKH.

4 Gajuta — CTYICHT BIIQJICCT TCOPETHYCCKHM MaTepHajoM IO TeMe
NPaKTHYECKOTO 3aHITUS, WHOTIA 3aTPyJHSETCS NP OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOOJIEMaTHKONW MPAaKTHUECKOTO 3aHSATHS,
HE MOXET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlllaMU HE OI[CHUBACTCH.

7. | MarautHeblii 1
MeXaHUYECKUI
MOMEHTEI aTOMa

Cobeceno
BaHUE

10

10 0amioB — CTyIEHT YMEET COINOCTaBHTh MOJIYYECHHYIO TMpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIHMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTE CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbIc €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKHI

7 GaJJIOB - CTYACHT YMEET NMPUMEHSATh MOIYYCHHYIO TPH TTOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMHUHOIOTUU
COBPEMEHHOH (PHU3HKH.

4 Gajuta — CTYICHT BIIQJICCT TCOPETHYCCKHM MAaTepHajoOM IO TeMe
NPaKTHYECKOTO 3aHITUS, WHOTIA 3aTPyJHSETCS TP OTBETE Ha
BONPOCHI, HE yMeeT CQOpPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpooneMy

Ecnu cryneHT He BiageeT MpOoOJIEMaTHKOW MPAaKTHUECKOTO 3aHSTHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJllaMU HE OI[CHUBACTCH.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

20

KontponsHslil cpe3 mpoBoautcs B Buae Tecta u3 20 Bompocos. 3a
BEPHBII OTBET Ha Ka)KABIM BOMPOC CTYACHT moiryyaet 1 Gamn

8. ITocemaeMocThb

10

10 6amnoB — crynent nocetui Bce 100% 3ansTuit

7-9 GanmoB — CTyJAeHT moceTu He MeHee 80% 3aHsaTuit

4-6 6amioB — CcTyeHT nmoceTwi He MmeHee 50% 3anaTuit

1-3 Gana — CTyIeHT MOCeTHIT He MeHee 25% 3aHaTuit

Ecnu crynenT mocermn meHee 25% 3aHATHIA, 0AJUTBI HE HAYUCIISIFOTCS

9. |WunuBunyanbHBIC 3a1aHUS,

C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

20

JloOGop: CTymeHT MOXKeT TWpPEJOCTaBUTh BCE 3a/JaHUs TEKYIIEro
KOHTPOJISI U KOHTPOJIBHBIE CPE3bI

10. Hroro 3a cemectp

100

HToroBast oOIEHKa IO DJK3aMEHY BBICTABIISIETCS B
YeThIpexOasIbHONW  IIIKaJe.

[TepeBon

100-6amnbpHOM  peUTUHTOBOM

100-6annpHOM mIKame W B TPATUIMOHHOMN
OLIEHKH [0 JUCLHUIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aITbHYIO OCYIIECTBISIETCS CIEAYIOIIMM 00pa3oM:

100-0ajuibHasg cucreMa

TpanuuonHas cucrteMa

&5 - 100 6ayutoB

OTIu4HO

70 - 84 Gaiu1oB

Xopo1o

50 - 69 GaiuioB

YIOBIETBOPUTEITHHO

10
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Memnee 50 HeynosnerBoputenbHo

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
CobecenoBanne

Tema 1. I[Ipennocbuiku co3naHust KBAHTOBOM (pU3MKH
1. [IpuHIMI cyneprno3uIuy B KBAHTOBOW MEXaHUKE U €€ (PU3HUYECKUN CMBICIT.
2. Jlokasarb, 4TO 3JEKTPOH HE MOXKET HAXOJUTHCSI B aTOMHOM sipe. [Ipunsats pasmep siapa 107(-14) m.

3. BeruucauTh HEONPEAEIEHHOCTh KOOPAUHATHI B OCHOBHOM COCTOSIHMH YacCTHIIbI B OECKOHEUHO ITy0O0KOit
MOTEHIMAIBHOM SIME IIAPUHOU a.

4. BoIBecTH 3aKOH COXpaHEHUsI YIIIOBOTO MOMEHTA U3 CBOMCTB OAHOPOAHOCTH U H30XPOHHOCTHU
MIPOCTPAHCTBA.

5. YeMy paBHa BEpOSITHOCTh HaXOXKJICHUS 2JIEKTPOHA BHE KIACCUUYECKUX TPAHUI] €T0 ABWKCHUS IS
JUHEHNHOTr0 OCHMIUISITOPA B IEPBOM BO30Y>KJIEHHOM COCTOSTHUU?

Tema 2. Maremarnueckasi CTpyKTypa KBAaHTOBOM MEXaHUKHU
1. [TpuHIMI cynepro3uIuy B KBAHTOBOW MEXaHUKE U €€ (PU3HUUECKUN CMBICIT.
2. Jlokasarb, 4TO 3JEKTPOH HE MOXKET HAXOJUTHCSI B aTOMHOM sipe. [Ipunsats pasmep siapa 107(-14) m.

3. BoruucauTh HEONPEAEIeHHOCTh KOOPANMHATHI B OCHOBHOM COCTOSIHMH YacCTHIIbI B OECKOHEUHO ITy0O0KOi
MOTEHIMAIBHOM SIME IIAPUHOU a.

4. BoiBecTH 3aKOH COXpaHEHUsI YIIIOBOTO MOMEHTA U3 CBOMCTB OAHOPOAHOCTH M H30XPOHHOCTHU
MIPOCTPAHCTBA.

5. YeMy paBHa BEpOSITHOCTh HaXOXKJICHUS 3JIEKTPOHA BHE KIACCUYECKUX TPAHUI] €T0 ABWKCHUS IS
JUHEIHOTr0 OCHMIUISITOPA B IEPBOM BO30YKJIEHHOM COCTOSTHUU?

Tema 3. YacTuna B nose NoTeHUUaIbHbIX cuil. OTHOMEPHOE JBUKECHHE
1. [IpuHIMI Cyneprno3uIuy B KBAHTOBOW MEXaHUKE U €€ (PU3HUUECKUN CMBICIT.
2. Jlokasarb, 4TO 3JEKTPOH HE MOXKET HAXOJUTHCSI B aTOMHOM sipe. [Ipunats pazmep siapa 107(-14) m.

3. BeruucauTh HEONPEAEIEHHOCTh KOOPAUHATHI B OCHOBHOM COCTOSIHMH YacCTHIIbI B OECKOHEUHO ITy0O0KOi
MOTEHLIMAIBHOM SIME IIAPUHOU a.

4. BoiBecTH 3aKOH COXpaHEHHsI YIIIOBOTO MOMEHTA U3 CBOMCTB OAHOPOAHOCTH U H30XPOHHOCTHU
MIPOCTPAHCTBA.

5. YeMy paBHa BEpOSITHOCTh HaXOXKJIECHUS 3JIEKTPOHA BHE KIACCUUYECKUX TPAHUI] €T0 ABWKECHUS IS
JUHEIHOTr0 OCHMIUISITOPA B IEPBOM BO30Y>KJIEHHOM COCTOSTHUU?

Tema 4. JIBu>KeHNE YaCcTULBI B LIEHTPAJIBHOM I10J1€
1. [IpuHIMI cyneprno3uIuy B KBAHTOBOW MEXaHUKE U €€ (PU3HUUECKUN CMBICIT.
2. Jlokasarb, 4TO 3JEKTPOH HE MOXKET HAXOJUTHCSI B aTOMHOM sipe. [Ipunsats pazmep siapa 107(-14) m.

3. BoruucauTh HEONPEAEIEHHOCTh KOOPAUHATHI B OCHOBHOM COCTOSIHMH YacCTHIIbI B OECKOHEUHO ITy0O0KOit
MOTEHLIMAIBHOM SIME IIAPUHOU a.

4. BoIBecTH 3aKOH COXpaHEHMsI YIIIOBOTO MOMEHTA U3 CBOMCTB OAHOPOAHOCTH M H30XPOHHOCTHU
MIPOCTPAHCTBA.

5. YeMy paBHa BEpOSITHOCTh HaXOXKJICHUS 2JIEKTPOHA BHE KIACCUUYECKUX TPAHUI] €T0 ABWKCHUS IS
JUHEIHOT0 OCHMIUISITOPA B IEPBOM BO30YKJIEHHOM COCTOSTHUU?

Tema 5. Atom Bomopona
1. [IpuHIMI Cyneprno3uIuy B KBAHTOBOW MEXaHUKE U €€ (PU3HUYECKUN CMBICIT.
2. Jlokasarb, 4TO 3JEKTPOH HE MOXKET HAXOJUTHCSI B aTOMHOM sipe. [Ipunsats pasmep siapa 107(-14) m.



3. BBIYHCITUTH HEOIPEIeIEHHOCTh KOOPAUHATH B OCHOBHOM COCTOSIHUM YaCTHIIbI B OECKOHEYHO TITyOOKOM
MIOTCHIUAILHOW SIME IIAPUHOM a.

4. BolBeCcTH 3aKOH COXpaHEHMsI YIIIOBOI'O MOMEHTA U3 CBOMCTB OAHOPOAHOCTU ¥ U30XPOHHOCTH
IIPOCTPAHCTBA.

5. Uemy paBHaA BEpOSATHOCTb HAXOKIEHUS IEKTPOHA BHE KIACCUYECKUX T'PAHULL €r0 JBUKEHUS JUIs
JMHEWHOTO OCUMJIISTOPA B IEPBOM BO30YK/I€HHOM COCTOSTHUM?

Tema 6. MHOTORIEKTPOHHBIE AaTOMBI
1. ITpuHIMI Cyneprno3uiii B KBAHTOBOM MEXaHHUKE U €€ (PU3NYECKUI CMBICI.
2. Jlokasarb, 94TO AIEKTPOH HE MOKET HAXOAUTHCS B aTOMHOM sizpe. [IpuasaTh pazmep sapa 107(-14) m.

3. BBIUMCITUTH HEOPEIeIEHHOCTh KOOPAUHATH B OCHOBHOM COCTOSIHUHM YaCTHIIbI B OECKOHEYHO TITyOOKOM
MIOTCHIUAIBHOW SIME IIAPUHOM a.

4. BolBeCcTH 3aKOH COXpaHEHMsI YIIIOBOI'O MOMEHTA U3 CBOMCTB OAHOPOAHOCTU U U30XPOHHOCTH
IIPOCTPAHCTBA.

5. Uemy paBHaA BEpOSATHOCTb HAXOKEHUs IEKTPOHA BHE KIACCUYECKUX I'PAHULL €r0 JBUKEHUS JUIsS
JMHEWHOTO OCUMJIISATOPA B IEPBOM BO30YK/I€HHOM COCTOSTHUH?

Tema 7. MaroHuTHbIA 1 MEXaHUYECKU MOMEHTBI aTOMa
1. ITpuHIMI CyNepro3uiii B KBAHTOBOM MEXaHHUKE U €€ (PU3NYECKUI CMBICI.
2. Jlokasarb, 94TO MEKTPOH HE MOKET HAXOAUTHCS B aTOMHOM sizpe. [IpunsaTh pazmep sapa 107(-14) m.

3. BBIYHCITUTH HEOTIPEIeNIEHHOCTh KOOPAUHATH B OCHOBHOM COCTOSIHUHM YaCTHIIbI B O€CKOHEYHO TITyOOKOM
IIOTCHIUAILHOW SIME IIAPUHOM a.

4. BolBeCcTH 3aKOH COXpaHEHMsI YIIIOBOT'O MOMEHTA U3 CBOMCTB OAHOPOAHOCTU U U30XPOHHOCTH
IIPOCTPAHCTBA.

5. Uemy paBHA BEpOSATHOCTb HAXOKIEHUS IEKTPOHA BHE KIACCUYECKUX T'PAHULL €r0 JBUKEHUS JUIsS
JMHEWHOTO OCUMJIISTOPA B IEPBOM BO30YK/I€HHOM COCTOSTHUH?

TecTupoBanue

Tewma 4. JIBuxkeHr€e 4acTHUIIbI B IEHTPAJIBHOM I0JIe
BpruvcnuTe JuMHY roJIOBHOM JIMHUM cepuu JlalimaHa aToMa BOIOPOJA.

a. 1215.68 A
b. 1311.07A
c. 6562.72 A
d. 3210.83 A

2. CKOJIBKO Y3JI0B BOJTHOBOM (DYHKITHH JIEKTPOHA B aTOME BOJIOPOAA B COCTOSTHUU 4p?

a 2
b. 3
C 4

12
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3. Brranciauts HCBCPOSTHOC MOJIOKCHUC DJICKTPOHA OTHOCUTCIIBHO dIpa B aTOME BOAOPOJa B COCTOSIHUU

a. 8,464 A
b. 4761 A
c. 2116A
d 1.06A

4, Breranciauts IMOTCHIIMAJI NOHU3AIlKU aTOMa ITO3UTPOHUA

a. 24,3 5B
b. 6,83B

c. 17,0 3B
d. 13,63B

Tema 7. MarHuTHBIN 1 MEXaHUYECKUH MOMEHTEI aTOMa
. BpruvcnuTe JuiMHY roJIOBHOM JIMHUM cepuu JlalimaHa aToMa BOIOPOJA.
a. 1215.68 A

b. 1311.07A
c. 6562.72 A
d. 3210.83 A

2. CKOJIBKO Y3JI0B BOJTHOBOM (PYHKITHH JIEKTPOHA B aTOME BOJIOPOAA B COCTOSTHUU 4p?

a 2
b. 3
c 4
d O

3. Breranciauts HEBCPOSATHOC MOJOKCHUC DJICKTPOHA OTHOCUTCIIBHO Apa B aTOME BOAOPOJa B COCTOSIHUU

a. 8,464 A

b. 4761 A

c. 2116A



d 1.06A

4. Breraucnuts MMOTCHIO WA MOHU3AIIUU aTOMa ITO3UTPOHUS

a. 24,3 3B
b. 6,83B

C. 17,0 aB
d. 13,65B

4.3 IIpomexxyTouHast aTTeCTalUs 110 AUCITUIUTHHE MPOBOAUTCS B hopMe IK3aMeHa

Tunosblie Bonpocskl 3xk3amena (I1K-4)
Bonpocsl no aucnumiimue «KBanroBasi Teopus» 1J1s1 IK3aMeHa
. Pu3nyeckre MpeaArnoChbIKA BO3SHUKHOBEHHSI KBAHTOBOM MEXaHUKH.
. IlocTynarsl KBAHTOBOM MEXAHUKHU.
. CooTHomeHus HeotpeaeneHnocrel I eiizendepra.
. OpTOHOPMHPOBAHHOCTH COOCTBEHHBIX (PYHKIIHI SPMUTOBBIX ONEPATOPOB.
. Paznoxenue no 6asucy. [lpuanun cynepno3uiiuu. @u3ndeckuii CMbICT KOAGOUIIMEHTOB Pa3IOKEHHUS.
. OCHOBHBIE CBOMCTBA BOTHOBBIX (DYHKLIMH U OTEPaTOPOB B KBAHTOBOM MEXaHHKE.
. YcroBusl OAHOBPEMEHHON U3MEPUMOCTH (u3nYecKux BenuyuH. [IpsimMas u oOpaTHas TeOpeMbl.

0 3N N KWW

. Kanonnuecku COIIPAKCHHBIC (I)I/I3I/I‘IGCKI/IC BenuurHBL. COOTHOIICHHUE HeOHpeI[eJIeHHOCTef/’I JIIA
KaHOHUYCCKHU COIPS)KCHHBIX BCJIMYNH.

9. YpaBHEeHME HENPEPHIBHOCTH B KBAHTOBOW MEXaHUKE.
10. YpaBuenus nmwxkenus B popme [eitzendepra. IHTerpanbl 1BHKSHHS.
11. Teopemsl Dpendecra.

12. Yactuia B 0€CKOHEYHO TTyOOKOW OTHOMEPHOU MPSAMOYTOIBHOM MOTEHITNAIBHOM siMe. CIIeKTp SHEPTHIA.

BomnoBeie Gpynkimm. @usndeckuii CMbICT KBAHTOBOTO YHCIIA.
13. Yactuia B mpsIMOYTOJILHOM sIME€ KOHEUHOM TITyOWHBI.

14. TIpoxoxieHre YacTUIbl Yepe3 MOTeHIUAIbHBIN Oaphep npsaMoyroiabHoil popmel. Koaddurment
MIPO3paYHOCTH Oapbepa.

15. IIpoxoxieHue YacTUIbl Yepe3 MOTEHIUATbHbIN Oapbep MPOU3BOIBLHON (POPMBI.

16. TynnensHbIN 3P dekT B mpupoze.

17. OnHOMEpHBIN KBAaHTOBBIM rapMOHMUEcKUi ocumiuiaTop. Hynesas sneprusi. @OHOHBI.
18. YacTuiia B HEHTPaAIbHO-CUMMETPUYHOM MOTEHIIHAIBHOM TI0JIE.

19. Atrom Bomopozaa. BonHoBbie (hyHKIMU.

20. Arom Bomopona. Criektp 3Hepruil. CrieKTpaabHbIE CEPUH.

21. IIpyHIHMI TOXAECTBEHHOCTH OAMHAKOBBIX YacTHIl. CHMMETPUYHbIE U aHTHCUMMETPHUYHBIC BOJTHOBBIC
¢yukumu. bo3oHb! M (hepMUOHBI.

22. Teopust BO3MyLIEHUH B cirydyae N-KpaTHOTO BBIPOXKICHUSI.

23. Teopust BO3MyIIIEHUH B clly4yae 2-KpaTHOTO BBIPOXKICHHUS.

24. Toku B aToMax.

25. MarauTtHbIii MOMEHT aroma. MarnetoHn bopa.

26. Onsitel Ltepna u I'epnaxa. CniuH 371€KTpoHAa.

27. DneKTpoHHAask CTPYKTypa MHOTO3JIEKTPOHHOTO aroma. Ciiou U 000JI0UKH.
28. Dddext sxpanupoBanus. [Ipasuio KieukoBckoro.
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29. IlpaBuno XyHaa. OcHOBHasi BAJIGHTHOCTb aTOMOB.

TunoBble 3axanus s dxk3amena (I1K-4)
3amaHus g DK3aMeHa
1. ChopmynupyiiTe mOCTyaaThl KBAHTOBON MEXaHHUKH U MOSICHUTE UX (PU3UICCKUN CMBICT?

2. [Touemy coOcTBeHHBIE (PYHKIIHH SPMUTOBOTO OIIEPATOPa MOTYT CITY’KUTh 0a3UCOM MPOCTPAHCTBA
['uns6epra?

3. Kakoe cBolicTBO COOCTBEHHBIX (DYHKIIUI SPMHUTOBOTO OTIEpaTopa 00€CIICUNBAET Pa3IOKEHUE JTI000H
BOJTHOBOH (hyHKIIMHM 110 O6a3ucy?

4. Kak nepeiTy oT KOOPAMHATHOTO MIPEICTABICHNS BOJTHOBOW (PyHKINMH K F-mipecraBinenno?

5. Ilosicaure pu3ndeckuii CMbICT KO3((HUIIMEHTOB pa3IokeHHs BOMIHOBOH (yHKIK no F- 6azucy?
6. [IpuHIIUTT CyNIEepIIO3UITMN B KBAHTOBOM MEXAaHHMKE M €T0 (PU3UUECKUI CMBICIL.

7. ®uznyeckuii cMbICT BOTHOBOU (yHKIMHU. KTO BriepBble nain o0bsicHeHHE -(QyHKIH?

8. Ha xakoM OCHOBaHUM BOJHOBYIO (DYHKIIMIO MO>KHO pacCMaTprBaTh KaKk BEKTOP COCTOSTHUS B
npocTpadcTBe [ mnpbepra? KTo BiepBhie BBEN Takoe MpeicTaBlieHue?

9. [lepeuncnure naypearoB HobeneBckoi mpemMun, BHECIINX CYIIECTBEHHBINA BKJIA/l B CO3/IaHNE U PA3BUTHE
KBaHTOBOM (PU3UKH.

10. YciioBust MOTHOTHI COOCTBEHHBIX (DYHKITUH OTEpaTOpOB B KBAHTOBOW MEXaHUKE.
11. Ilepeuncnute OCHOBHBIE CBOMCTBA BOJIHOBBIX (DYHKIIHI U ONIEPAaTOPOB B KBAHTOBOW MEXAaHHUKE.

12. BoIBeCTH YCIIOBUS, IPH KOTOPBIX ABE (PU3UIECKUX BETUYMHBI B KBAHTOBOM MEXaHUKE UMEIOT
OJTHOBPEMEHHO OTpE/Ie/ICHHbIE 3HAYCHHUS.

13. Jlokazatb, 4TO €CjH J1Ba oreparopa KOMMYTHPYIOT, TO OHU UMEIOT OJIHY CUCTEMY COOCTBEHHBIX
(hYHKITUH.

14. IloueMy B KBaHTOBOI MEXAHUKE OTCYTCTBYET MOHATHUE TPACKTOPUH M YACTHUIIBI?

15. Cootnomenne HeonpeaeneHHOCTH [ eif3enOepra u ero Gpu3NIeCcKHii CMBICI.

16. [Ipu kakuXx yCIOBHIX 1BE (DU3NUCCKHE BEIIMUNHBI SBJISIOTCS KAHOHUYECKU COMPSKCHHBIMU?

17. BeiBeCTH COOTHOIIICHUE sl (GU3HUECKHUX BEIMUUH, ONIEPATOPI KOTOPHIX HE KOMMYTHPYIOT.

18. BoiBeCcTH sIBHBII BHJ] COOCTBEHHBIX (DYHKIIMH OTepaTopa UMITYJIbCa, HOPMHUPOBAHHBIX Ha SIIHUK
(TpexMepHBII cTydaid).

19. Pemmuts ypaBaenue péaunarepa s cBOOOTHO NBYIKYIIEHCS YacTHIbI. Kaknue BeTUIMHBI UMEIOT
OTIpe/IeTICHHOE 3HAYEHHUE B ’TOM COCTOSIHUH?

20. Jloka3aTh 3pMUTOBOCTH OMEpATOpPa UMITYJIHCA.

21. Jloxa3zare 3pMUTOBOCTH orneparopa 'aMmuiabsroHa.

22. Ilpu xakux ycinoBusaX pusnyeckas BEIMYMHA B KBAHTOBOW MEXaHUKE SBJISICTCS MHTETPAJIOM JIBHKCHUS?
23. Kakoe ypaBHEHHE B KBAHTOBOW MEXaHUKE MIO3BOJISIET aHAJIM3UPOBATh UHTETPAJIbl IBUKEHUS ?

24. Tlepeuncinute BaXKHEUIIINE 3aKOHBI COXPAHEHUS U MTOSICHUTE UX CBSI3b CO CBOMCTBAMU CUMMETPHUHU
MPOCTPAHCTBA U BPEMEHHU.

25. BbIBECTH 3aKOH COXpaHEHHUs SHEPTUH U3 CBOWCTBA OJIHOPOIHOCTH BPEMEHH.
26. BoiBecTH 3aKOH COXPAaHEHHS UMITYJIbCa U3 CBOWCTBA OTHOPOJHOCTH POCTPAHCTBA.

27. BbIBECTH 3aKOH COXpaHEHHUs YIJIOBOIO MOMEHTA U3 CBOMCTBA OHOPOAHOCTH U MU30TPOMHOCTH
MIPOCTPAHCTBA.

28. BeiBeCcTH ypaBHEHHE, ONMKMCHIBAIOIIECE CTAIIMOHAPHOE COCTOSHUE KBAHTOBOW CUCTEMBI?
29. Jlokaxure, 4TO CTAllMOHAPHBIE COCTOSHUS OPTOHOPMUPOBAHHBI.
30. BriBeCTH COOTHOIIEHUS MEX]Ty CPEAHUMHU 3HAYCHUSAMH UMITYJIbCa U KOOPAWHATHI YACTULIBI B COCTOSIHUU

31. BeiBECTH COOTHOLIEHHE MEXIY CPETHUM 3HAYEHUEM CUJIbI U CPETHUM 3HAYEHUEM MOTEHIIMAIbHOM
SHEPTHH.

32. Ucxona U3 COOTHOILICHUS! HEOTIPEAEIEHHOCTE!N OLIEHUTh SHEPTUI0 OCHOBHOIO COCTOSIHHS JJIEKTPOHA B
OECKOHEUHO ITyOOKOH MOTEHIIUABHOM siMe TTUpUHON 0.2 HM.
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33. Pemuth ypaBuenue lIpénunrepa nist yacTUIbI, JBUXKYIIECHCS B OJJHOPOJIHOM MOTEHIIMAIBHOM TOJIE
U=const.
34. IIpoBepUTh COOTHOLICHUE HEONPEACTCHHOCTH Il YACTHUIIBI B OCHOBHOM COCTOSIHUU B O€CKOHEUHO
DTyOOKOH MOTEHIIUAILHON SIMeE.
35. Iy TMHEHHOTO TapMOHUYECKOTO OCLHMIUISATOPA, HAXOIAIIErocsi B OCHOBHOM COCTOSIHUM BBIYUCIUTH
<x2> ¥ CPEeJIHIOI0 MOTEHIIMAIbHYIO SHEPTHUIO.
36. Jlyig TMHEHHOTO TAPMOHUYECKOTO OCLHUIUISATOPA, SHEPTUSL KOTOPOTO , BEIUUCIUTE CPEIHIO0
KMHETUYECKYIO SJHEPIHIO.
37. Ilouemy m00y10 (PU3UUECKYIO CHCTEMY BOJIHM3H MOJIOKEHUS PABHOBECHS MOXXHO MOJICIHPOBATh
rapMOHUYECKUM OCIIILIATOPOM?
38. MaiiTe onpeneneHre TapMOHMYECKOTO U QHTAPMOHMYECKOTO MPHOIMKEHUSI.
Berauciauts ko3 durment npospadnoctu D 6aprepa npsmoyroasHoi hopmbl ipu U=20 5B u a =0.1 am
JUIS1 DJIEKTPOHA M TTPOTOHA ¢ 3Heprueit 10 3B.
Jlst wactunbl Mmaccoit m u sHepruei E<UQ nHalitu ko3¢ GUIMeHT npo3padHocTy Oapbepa, 3aJaHHOTO Ha
noteHImanbHou kpuBoit: U(x)=U0(1-x2/a2).
39. Kakas mosst 37eKTpOHOB ¢ dHeprueit 13B npoiiaeT yepes moTeHmaabHbIi 6apbep BbICOTOM 8 3B n
Tonmuaon 0.5 n 0.3 gm?
40. IToTok 37eKTPOHOB ¢ SHEprueii 1 3B nBmwkeTCs K MOTEHIIUATBHOMY MPSMOYTOJILHOMY Oaphepy BBICOTOM
10 B GeckoneuHo# mupuHBL. Ha KakoM paccTOSTHUM OT TOBEPXHOCTH Oaphepa IMIIOTHOCTh TOKa
AIIEKTPOHOB YMEHBIIUTCS B € pa3?
41. Yemy paBHa BEpOSITHOCTh HAXOXKIEHUS AJIEKTPOHA BHE KJIIACCUUECKUX TPAHUI €r0 ABUKCHUS IS
JTUHEHHOTO OCHIIUISITOPA B IEPBOM BO30YKIEHHOM COCTOSTHUU?
42. Tlpusenute 10 mpumMepoB MPOSBICHUS TYHHEIBHOTO 3 (eKTa B MPUPOIC U TEXHHKE.
43. Haiitu coOcTBEeHHBIC (DYHKITUU U COOCTBEHHBIC 3HAYCHUS OTIEpaTopa , a3UMYTAIBHBINA yTOJ
(yuectb, uto ()=(+2)).
44, Haiitu coOcTBEeHHBIE (DYHKITMU U COOCTBEHHBIC 3HAYEHUS OoTeparopa , eciu (X)=(x+ a), rae a=const.
45. B oqHOMEpHOUH IPSIMOYTOJIBHON 0€CKOHEUHO ITyOOKO# MOTEHIIMATBLHON SIME ITUPUHOMN a HAXOIUTCS
9JacTHIla B COCTOSTHUM (X)=Asin2(x/a). Onpenenurs BeposSTHOCTh MPEOBIBAHUS YaCTUIBI B OCHOBHOM
COCTOSIHUM U CpEeIHEE 3HAUCHUE KUHETUYECKON SHEPTrUH.
46. OnpenenuTh CpeIHee 3HAYCHUE MEXAHNYECKON BEJIMUUHBI, ONTMCHIBAEMOI OMEPATOPOM B COCTOSIHUU
()=Asin2, rne aszumyTtanbHbIi yroi (2 0).

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Orenka Kommerentim
TOCTYKCHHSI pe3YJIbTaTa)
«OTIUYHO» [IK-4
(85 - 100 6anyoB)
«XOPOTIIOY [1IK-4

(70 - 84 6amnoB)

«ynposneTBoputensHo» |I1K-4
(50 - 69 6amnoB)

«HEYIOBJIECTBOPUTENbHOY |[1K-4
(menee 50 6amoB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHM IO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass Kk W3Y4YCHUIO AMCUMIUIMHBI, B TEPBYIO OYepenb OOyYaromMMcs HEOOXOIUMO O3HAKOMHTHCS
comepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopast ompenenseT comaepskaHue, oObem, a
TaKXKe MOPSAIOK N3yUSHHsI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ Pa3/ielia, YacTH.



Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenrnoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;
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- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTAaBICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMH U TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepHaa;

- PalIMOHAJILHOCTb HUCIIOJIB30BaHUS BPEMEHH, OTBEJICHHOIO HA 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAlUN: AKTYaJIbHOCTh TEMBI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PECypChl. COOTBETCTBHUE CONEPXKAHHS M JUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (popMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTbH MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpapUKd W aHWMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH O(GOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)XHOCTH MTPOTPAMMHO# CpEJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaTOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaMEeHTa, SMOIMOHAJIBHOCTh, YMCHUC
OTBETUTH HA BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:

- COIep’KaHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHuss cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHOKCHHS
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh NMPUHUMAEMbBIX PEUICHHH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeToANYecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Benmuk A.M. KBanTOBast Teopus mojisi B U3MKE KOHICHCUPOBAHHOTO COCTOSHHS. - M.: ®uzmariur,
2004. - 320 c.

2. Kyk /1. KBanTOBast TeOpusi MOJICKYJSIPHBIX cUCTeM. EnunbIi moaxox : [y4ued. mocodue]. - JlonronpymaHbIii:
Wznart. Jom "UnaTtennext", 2012. - 256 c.

6.2 JlononHUTENBHAS JIUTEPATYpA!
1. llImonwsckuii 3.B. AtomHuas ¢usuka : [B 2 T.] : yueb. mocodue. - 7-e uzn., ucnp.. - M.: Hayxka, 1984

2. JlaBbinoB A. C. KBaHTOBas MexaHMKa : HaydHOE€ M3JaHUE. - U3M. 2-€, uclp. u nom.. - Mocksa: Hayka,
1973. - 705 c. - Tekcr : anekrponsbit / ObC «YHUBepcurerckas 6ubnuoreka onmaiin» [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=499379

6.3 Meroauueckue pa3paboTKH:

1. Anryaun K. K. KBaHTOBas MexaHuka : ydyeOHO-METOAMYECKOE IMocoOme. - 2-¢ u3d.. - Mockaa:
Hupexr-Menua, 2014. - 86 c. - Tekcrt : anekrponnbii // OBC «YHUBEepcUTETCKass OMOIMOTEKA OHJIAWH»
[caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=240551

6.4 VlHpie MCTOYHUKU:

1. Enunoe okHO nocTyna K oOpa3oBareibHBIM HHTEpHET-pecypcam PDenepansHoro noprana «Poccuiickoe
obpazoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

2. YHuBepcHuTeTCKas OMOIMOTEeKa OHJIAH: ANIEKTPOHHO-OMOIoTeYHas cucteMa - http://www.biblioclub.ru
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3. KoHncymbrant cryneHTa. ['ymMaHuTapHble  HayKd:  OJIIEKTPOHHO-OMONMMOTEYHass  cucremMa -
http://www.studentlibrary.ru

4. Poccuiickas HanmoHaNbHAst OMOIMoTeKa - www.nlr.ru
5. Hayunas snexrponnas 6ubnuoreka Poccuiickoit akageMun ecTeCTBO3HAaHUS - Www.monographies.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npogdeccnoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TNPOBENCHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIEr0 KOHTPOJS U MPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

YdeOHbIe ayTUTOPHUN U IIOMEIICHUS IS CAMOCTOSITEIILHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyYCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEeIbHYIO CPEAy YHHUBEPCUTETA.

Jlist mpoBeNeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JluneH3noHHOE U CBOOOHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema Microsoft Windows 10
Adobe Reader XI - Russian

7-Zip 9.20

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhplie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

2. Web of Science: monuremarnyeckas pedeparuBHo-OMOMuorpaduyeckas U HayKoMeTpHueckas 0Oasza
nanabix . — URL: https://apps.webotknowledge.com

3. Scopus: 6a3a nannbix . — URL: https://www.scopus.com

4. DIEKTPOHHBIIN Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

5. Dnekrponnas 6uonuoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

6. Hayunas osnexktponHas OubOnmoreka Poccuiickoit akamemun — ecrectBozHanms. —  URL:
https://www.monographies.ru

7. Poccuiickas rocynapctBeHHast Onbnuoreka: opunmanbhelii caift. — URL: https://www.rsl.ru
8. Poccwuiickas HarmonanbHast Oubnuoreka: odpunmanbhabiii caidT. — URL: http://nlr.ru

9. ®enepanbhslii nopran «Poccuiickoe odpazoBanue». — URL: https://www.edu.ru

10. IIpesunentckas 6unbamoreka mmeHnu b.H. Enprimaa. — URL: https://www.prlib.ru

11. Dnexrponnas oubanorexka PODU. — URL: https://www.rfbr.ru/rffi/ru/library

JIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpenopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEe YHUBEPCUTETA.



