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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
(hyHKUWY / TPYAOBBIC
(GbyHKUMY / TPYyAOBBIC MU

Kox u HauMeHoBanue
komreteHImu GI'OC BO,
HeOOXOAUMOM I

I/IH,I[I/IKaTopLI JOCTHIXXCHUSA KOMHGTGHHI/If/’I

npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (Ipy HaITU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUs
[TIK-4 Criocoben Hcnonp3yer 3HAaHHWE OCHOB KBAHTOBOW (HM3MKU IIpU
BBITTOJTHEHUTO opranmuzanuy (QyHIaMEHTaJIbHBIX W TPUKIATHBIX PadoT

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

MOUCKOBOTO, TEOPETHYECKOTO H OKCIHEPUMEHTAIEHOTO
XapakTepa B 007aCTH GU3UKU M CMEKHBIX 00JIacTIX

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
OTIPEICTISIONINX OuHast
MEXTUCITUTUTMHAPHBIS (cemectp)
CBs3HU 5 6 7 8
1|Actpodusuka +
2 |buo¢duzuka +
3|BBenenue B +
KBaHTOBYIO TEOPHUIO
4 |l'eopuzuka +




5 [KBaHTOBasg MexXaHUKa +
B IIpUMEpax U 3ajadax

6 |Metonnka +
BOCITMTATEIILHOM
paboThI

7 |HanoTexHONIOTHH, +
HaHOMAaTepHaJIbI,
HAaHOTCCTUHT

8 |Hayuno-nccnemoBaren +
bCKas paborta

9[O0mas u BozpacTHast +
TICHXOJIOTUSI

10 {ITpemmumioMHas +
MpaKTHKA

11 |I[IpoexTrupoBanue +
POOOTHU3UPOBAHHBIX
KOMIIJIEKCOB

12 |®usuka +
KOHJICHCUPOBAHHOTO
COCTOSIHUS

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:
HucuumnuHa «OCHOBBI KBaHTOBOW (DU3HKI» OTHOCHUTCS K 0o0si3arenbHOU 4actu ydeOHoro miana OIT mo
HarpasieHuto noarorosku 03.03.02 - duzuka.

JuctummuHa « OCHOBBI KBAHTOBOM (DU3UKWY U3Yy4aeTCs B 5 ceMecTpe.

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

Ounas

Bup yueOHOIT paboThI
Ay p (Bcero yacos)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 216
KonTaktHas pabora 192
Jlexuuu (Jlexummn) 64
[Tpaktuueckue (IIpakr. pab.) 128
CamocrositenbHas pabota (CP) 24

3auer -

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 6 | 6 |24
KBaHTOBOU (DU3UKH




2 Maremarnyeckas CobecenoBanue
CTPYKTYpa

KBAaHTOBOHU
MCXaHHUKHN

3 Yacruia B moiie CobecenoBanue
IIOTCHIUAJIbHBIX
cui. OTHOMEPHOE
JIBIDKCHHE

4 JIBDKEHUE YaCTHIIBI CobecenoBaHue;
B LICHTPAJIbHOM 6 6 |24 TecTtupoBanue
oje

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

Jlexknus.
dunocodckue npennocbuiku. [Ipobdnemsr knaccudyeckoit pusznku. Knaccudeckue Moaenu aroma.
dotorddexTt. 3akoHbI U3ITydeHUs A0COMIOTHO YepHOTo Tena. ['unoresa [1nanka. @oroHsl. BomHoBBIE
cBoiictBa yactuil. CootHomenus ae bpoitnsa. CooTHomeHne HeonpeneneHnocrei [ elizendepra.
Komenrarenckas mkona Gu3mKy.

IIpakTH4eckoe 3aHATHE.
Omnpoc ¢ 00CykIeHHEM N3ydaeMOro MaTepHralia.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

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

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

Jlexknus.
IToctynarsl kBaHTOBOM MexaHUKHU. [IpuHIun cyneprno3unuu cocrossHuil. YpasHenue lIpénunrepa, ero
CTallMOHAPHbIE PEUICHNS. YpaBHEHHE HENIPEPHIBHOCTH B KBAHTOBOM MEXAHUKE. YpPaBHEHUE ABUKECHUS B
dopme [eiizenbepra. IHTErpansl 1BuKeHUs. 3aKOH COXPAHEHHs SHEPTHH. 3aKOH COXPAaHEHUS UMITYJIbCa.
3aKoH COXpaHEeHUs yIIIOBOro MoMeHTa. Teopembl DpeHdecra. Kanonnuecku conpskeHHbIe (hU3nYecKue
BEIMYMHBI. [IpMHIMI TOXKAECTBEHHOCTH OJMHAKOBBIX YacTull. IlepecranoBouHas cumMmeTpus. bo3oHbI U
¢depmuonsl. [punun [aynun. O6MeHHOE B3auMOJIeCTBUE B CUCTEME ABYX (DEPMUOHOB.

IIpakTnyeckoe 3ansATHE.
Omnpoc ¢ o0Cy)kIeHHEeM N3y4yaeMOro MaTepHaria.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.

[TpopaboTKa KOHCTIEKTOB JIKIIHiA U BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSATEIILHOE N3yUYeHHE OCHOBHOW U
JOTIOJTHUTEIBHOW JINTEPATypPBI.

Tema 3. YUacTuua B mojie noTeHUMAJbHBIX cujl. OnnoMepHoe neu:kenne (I11K-4)

Jlekumus.
JIBrOKeHHE YacTHIIBI B MPSMOYTOIBHOM siMe. beckoHewHo Tmy0oKas moTeHIuaabHas ssiMa. Yactuiia B sime
KOHEuHOU TmyOuHbI. [IpoxoxaeHne yacTull yepes3 MOoTeHITHaIbHbIe 0aphephl. TyHHENbHBIN D PEKT.
[TpoxoxaeHue yacTull Yepe3 mpsSaMOyTobHBIN Oaphep. [loTeHmansHbIi 0aphep MpONU3BOILHON (OPMEI.
XonoaHas smuccus. 'apmonnueckuii ocruisitop. Kitaccuueckuii rapMOHUYECKUNA OCLIMILIATOP.
KBaHTOBBIN rapMOHUYECKUN OCITUILIATOP. DOHOHBI.

IIpakTnyeckoe 3ansATHE.
Omnpoc ¢ 00CykIeHreM U3y4aeMoro MaTepuana.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

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



Tema 4. /IBuxenne yacTuubl B eHTpajibLHoM noJge (ITK-4)
Jlexknus.

CoOcTBeHHbIe (DyHKIIMK ¥ COOCTBEHHBIE 3HAYECHUS ONepaTopa KBaapara yriioBOr0O MOMEHTA U €To
npoekuuu. [IpocTpaHCTBEHHOE KBAaHTOBAHKME YIIIOBOTO MOMEHTA. 3aKOH COXPAHEHMsI YITIOBOI'O MOMEHTA.
PannansHoe ypaBHenue llpenunrepa. GU3sndeckuii CMbICT YITIOBOM U paguaibHOU COCTABIIAIOLICH
COCTOSIHMSI YaCTULIBI B LIEHTPAJIBHOM II0JIE.

IIpakTH4Yeckoe 3aHATHE.

Omnpoc ¢ 00CykIIeHHEM U3y4aeMOro MaTepHraia.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

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

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

6 cemecTp
nocermaeMocTs — 20 6aIoB
TEKyIIUi KOHTPOJIb — 60 6aioB
KOHTPOJBbHBIE Cpe3bl — 1 cpe3 mo 20 6amioB Kaxablit
npemMuaibHbie 0amisl — 20 6ayIoB

Pacnipenenenne 6aJiioB 10 3aaHKSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTonrka npoBeAECHNS 3aHATUS U OLIEHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. | Hpennoceuiku | Cobeceno 15 15 0amioB — CTyIEHT YMEET COMOCTaBHTh MOJIYYECHHYIO TMpH
CO3JaHuUs BaHHE MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPaBHUBATH
KBaHTOBOM pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MPOOJeMy, YMETh UYETKO
¢bu3uKu (opMynHpOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy

BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

10 GayuIoB - CTYIEHT yMEeT MPUMEHSTh TOIyYSHHYIO TIPH MTOJATOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITHHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMHUHOIOTUU
COBPEMEHHOH (PHU3HKH.

5 0annoB — CTYACHT BJaJeeT TCOPETHUECKUM MaTepHajioM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS TpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOOJIEMaTHKOW MPAKTHUECKOTO 3aHSTHS,
HE MOXET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJllaMU HE OI[CHUBACTCH.




Maremarnuecka
s CTPYKTypa
KBaHTOBOM
MEXaHUKHU

Cobeceno
BaHUE

15

15 0amioB — CTyIEHT YMEET COMOCTaBHTh MOJIYYEHHYIO MpH
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

10 GayIoB - CTYIEHT yMeeT MPUMEHSTh OJIyYSHHYIO TIPH MTOJATOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHON (HU3HKH.

5 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.

YacTuia B 1oje
MMOTCHIUATBHBIX
CHIL.
OnHomepHOE
JBIDKCHUE

Cobeceno
BaHUE

15

15 0amioB — CTyIEHT YMEET CONOCTaBHTh MOJIYYECHHYIO MpH
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

10 GayIoB - CTYIEHT yMEeT MPUMEHSTh MOJyYSHHYIO TIPH MTOJATOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMHUHOIOTUU
COBPEMEHHOH (PHU3HKH.

5 0annoB — CTYACHT BJaJeeT TCOPETHUECKUM MaTepHajioM 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.

JBmxeHue
YaCTHUIIBI B
LHEHTPaTbHOM
rnosie

Cobeceno
BaHUE

15

15 0amioB — CTyIEHT YMEET CONOCTaBHTh MOJIYYECHHYIO MpH
MO/ITOTOBKE K TIPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTH CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbic €My
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

10 GayuIoB - CTYIEHT yMEeT MPUMEHSTh TOJyYSHHYIO TIPH MOJATOTOBKE
K NPAaKTHYECKOMY 3aHATHIO HH(POPMAIINIO, OTBEYaTh Ha OOJIBITHHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHOH (PHU3HKH.

5 0annoB — CTYACHT BJaJeeT TCOPETHUECKUM MaTepHajioM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS NpH OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOoOJIEMaTHKOW MPAaKTHUECKOTO 3aHSATHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3a4UTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlslaMU 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




5. ITocemaeMocThb 20 20 6amnoB — ctyneHt nocetui Bce 100% 3ansaTuit

15 6amnoB — cryneHT nocetun He MeHee 80% 3aHsaTHI

10 6amioB — cryneHT nocetun He MeHee 50% 3aHsaTuid

5 0ayIOB — CTYACHT MOCETHI He MeHee 25% 3aHsATHit

Ecnu crynenT mocermn meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS

6. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITH HAYHMCIICHBI:

- TOCTOSIHHAsT aKTUBHOCTh BO BpEMsl NPaKTHYECKUX 3aHATHH — 5
0aIIoB;

- y4acTHe B MPOEKTaxX — 5 6aios;

- yuacTtre B KoHepeHuusx — 10 6annos.

7. |VnauBuOyanbHBIC 3a1aHUS, 20 Jo6op: CTyOeHT MOXKET MNpeNoCTaBUTh BCE 3aJaHHs TEKYIIEro
C TMIOMOILBIO0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIbHBIE CPE3BI
MOXHO HaOpaTb
JOTIOJTHUATENbHBIE OaNIbl

8. Hroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  PEeHTUHTOBOM  OLIEHKM MO AMCUUIUIMHE B TPaTUIMOHHYIO
YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cuctema TpaguuuoHHas cucrema

50 - 100 6aiuioB 3aureHo

0 - 49 Gaiu10B He 3aureHo

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
CobecenoBanne

Tema 1. [Ipennocbuiku co3naHust KBAHTOBOM (pU3HKH
1. [IpyHUIMI Cynepro3UIIMKU B KBAHTOBOI MEeXaHUKe U €€ (U3NYECKUN CMBICIT.
2. Jlokasarb, 4TO 3JEKTPOH HE MOXKET HAXOJUTHCSI B aTOMHOM sipe. [Ipunats pasmep siapa 107(-14) m.

3. BerunciauThk HeONpeaeIeHHOCTh KOOPIMHATHI B OCHOBHOM COCTOSTHMH YaCTHUIIBI B OECKOHEUHO TITyOOKOM
MMOTSHITUATIBLHOM sIME IIIApUHOM a.

4. BeIBeCTH 3aKOH COXpaHEHUS YTIIOBOIO MOMEHTA M3 CBOMCTB OTHOPOAHOCTH M M30XPOHHOCTH
MIPOCTPAHCTBA.

5. YUemy paBHaA BEpOSTHOCTh HAXOXKICHUS AIIEKTPOHA BHE KJIIACCHUECKUX TPAHUIL €T0 ABWKCHUS IS
JIUHEWHOTO OCITWJUIATOPA B IIEPBOM BO30YXKJICHHOM COCTOSTHUH?

Tema 2. Maremarnueckasi CTpyKTypa KBaHTOBOM MEXaHUKHU
1. [IpyHUIMI Cyneprno3UIIMKU B KBAHTOBOI MEeXaHHUKe U €€ (U3NYECKUN CMBICIT.
2. Jlokasarb, 4TO 3JEKTPOH HE MOXKET HAXOJUTHCSI B aTOMHOM sipe. [Ipunsats pazmep siapa 107(-14) m.

3. BerunciauThk HeONpeaeIeHHOCTh KOOPIMHATHI B OCHOBHOM COCTOSTHMH YaCTHUIIBI B OECKOHEUHO TITyOOKOM
MOTSHITUATIBLHOM sIME IIIApUHOM a.

4. BeIBeCTH 3aKOH COXpaHEHUS YTIIOBOIO MOMEHTA M3 CBOMCTB OTHOPOAHOCTH M M30XPOHHOCTH
MIPOCTPAHCTBA.

5. YUemy paBHaA BEpOSTHOCTHh HAXOXKCHUS AIICKTPOHA BHE KJIIACCHUECKUX TPAHUIL €T0 IBMKCHUS IS
JIUHEWHOTO OCITWJUIATOPA B IIEPBOM BO30YKJICHHOM COCTOSTHUU?

Tema 3. YacTuna B nose noTeHUUaabHbIX cuil. OTHOMEPHOE JBUKECHHE
1. [IpyHUIMI Cyneprno3UIIMKU B KBAHTOBOI MEeXaHHUKe U €€ GU3NYECKUN 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?

Tewma 4. JIBuxkeHr€e 4aCTHUIlbI B IEHTPAJIBHOM I10JIe
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?

TecTupoBanue

Tewma 4. JIBukeHr€e 4aCTHUIlBI B IEHTPAJIBHOM I10JI€
BpruvcnuTe JuMHY roJIOBHOM JIMHUM cepuu JlaliMmaHa aToMa BOIOPOAA.

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 HEBEPOSATHOC MOJOKCHUC DJICKTPOHA OTHOCUTCIIBHO Apa B aTOME BOAOPOJa B COCTOSIHUN
417

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

d 1.06A
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4. Broraucants IMOTCHIIMAJI MOHU3AIIUKU aTOMa IMO3UTPOHUA

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

c. 17,0 »B
d. 13,63B

4.3 TIpomexxyTouHas aTTecTalus M0 AUCIUILIMHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-4)
Bonpocel no nucuuninne «KBanroBasi Teopusi» 11 IK3aMeHa
. Gu3nyuecKue MpeArnoChUIKA BO3SHUKHOBEHUSI KBAHTOBOW MEXaHUKH.
. [TocTynarsl KBAaHTOBOW MEXaHHUKH.
. CooTHomIeHus HeonpeaeaeHHocTe I elizendepra.
. OpTOHOPMHPOBAHHOCTH COOCTBEHHBIX (DYHKIIMI SPMUTOBBIX OMEPATOPOB.
. Paznoxxenue mo 6asucy. [Ipuniun cyneprnosuiiuu. Guznueckuii cMbICT K03()PHUIIMEHTOB pa3IoKEHUS.
. OCHOBHBIE CBOMCTBA BOJIHOBBIX (DYHKITUH U OIEPAaTOPOB B KBAHTOBOW MEXaHHKE.
. YCIoBUSI OTHOBPEMEHHON U3MEPUMOCTH (PU3MUYECKHUX BennuuH. [IpsiMast u oOpaTHast TEOpEMBI.

0 3 N L LN

. Kanonnuecku conpspkeHHble pu3nueckre BeauunHbl. COOTHOIIEHHE HEONPEeAeIeHHOCTE! s
KaHOHHYECKH COMPSIKEHHBIX BEJIUYUH.

9. YpaBHeHHE HENPEPHIBHOCTU B KBAHTOBOM MEXaHUKE.
10. YpaBuenus nuxenus B popme [erizendepra. IHTerpanbsl 1BUKEHUS.
11. Teopemsl DpeHdecTa.

12. Yactuna B 6€CKOHEUHO IITyOOKOW OJHOMEPHOMN MPSAMOYTOIBHOM MOTEHIMAIBHOH siMe. CIIeKTp SHEpPTU.
Bonnossie pynkimm. @u3nyeckuii CMbICT KBAHTOBOTO YHUCIIA.

13. Yactuna B npsAMOYTOJIbHOH sIME€ KOHEUHOW TITyOUHBI.

14. TIpoxokIeHrE YaCTHUIIbI Yepe3 MOTEHIIMAIbHBIN 0apbep npsiMoyroabHol hopmbl. Koadduiment
MPO3pavyHOCTH Oapbepa.

15. TIpoxokIeHre YacTHUIIbI Yepe3 MOTEHIINAIbHBIN 0apbep MPOU3BOILHON (HOPMEI.

16. TynnensHbI# 3¢ ekt B mpupoze.

17. OnHOMEpHBI KBAaHTOBBI rapMOHUYECKUN ocimuisitop. HyneBast sneprusi. @OHOHBI.
18. Yactuia B HIEHTPaAJIbHO-CUMMETPUYHOM MMOTEHIIUATIBLHOM TOJIE.

19. Atom Bonopona. BomHoBbIE PyHKITHH.

20. Atom Bontopona. Criextp sHepruii. CriekTpajibHbIE CEpUU.

21. TIpyHIHUT TOXAESCTBEHHOCTH OAMHAKOBBIX YacTUIl. CHMMETPUYHBIC 1 aHTUCUMMETPHUYHBIC BOJTHOBBIC
¢dbyHkmu. Bo3oHbBI 1 GEPMHUOHEI.

22. Teopust Bo3MylleHUH B ciiydae N-KpaTHOTO BBIPOXKIACHUS.

23. Teopust BO3MyILIEHUH B Cllydae 2-KpaTHOT'O BBIPOXKACHHUS.

24. Toxu B aTOMax.

25. MarnuTHbIif MOMeHT atoMa. MaraetoHn bopa.

26. Onpitel [HITepHa u I'epnaxa. CriuH 37€KTpoOHA.

27. DneKTpoHHAs CTPYKTYpa MHOTO3JIEKTPOHHOTO atoMa. CJ1ou U 000JI0UKH.
28. Dddexr skpannposanus. [Ipasuno KneukoBckoro.

29. IlpaBuno XyHaa. OcHOBHasi BAJIGHTHOCTb aTOMOB.

Tunosble 3axanus s 3a4era (IIK-4)



3agaHus A SK3aMeHa
1. ChopmynupyiiTe mocTyaaThl KBAHTOBOM MEXaHUKH U MOSICHUTE UX (PU3NUECKUI CMBICIT?

2. [Touemy coOcTBEeHHBIE (PYHKIIMHM SPMUTOBOTO OIIEPATOPa MOTYT CIIY>KUTh 0a3UCOM MPOCTPAHCTBA
l'unpbepra?

3. Kakoe cBOMCTBO COOCTBEHHBIX (DyHKIIMI )PMHUTOBOTO OIEpaTopa 00eCIeYrBAET pas3IoKeHUe JTH000H
BOJIHOBOH (pyHKIMM 110 6a3ucy?

4. Kak nepeiT 0T KOOPAMHATHOTO MPECTAaBICHNUS BOIHOBOM (hyHKMU K F-ipencraBienuio?

5. [MosicauTe pusmdecknii cMbICT KOI(PPHUITUEHTOB pa3noKEeHHUS BOJIHOBON GyHKINHU 110 F- 6asucy?
6. [TpuHIUIT CYyTIepIO3UIINH B KBAHTOBOW MEXaHHUKE U €10 PU3UICCKUN CMBICI.

7. ®U3MYeCKUd CMBICT BOJTHOBOM (QyHKITMU. KTO BriepBhie Aai1 00bsICHEHHE -(QyHKIHH?

8. Ha xakoM OCHOBAaHUH BOJHOBYIO (DYHKIIMIO MOXKHO pacCMaTpuBaTh Kak BEKTOP COCTOSIHUSA B
npoctpancTse [ mnb0epra? KTo BriepBbie BBEN Takoe MpeacTaBIeHUE?

9. Ilepeuncnute naypearoB HobeneBckoii mpeMuu, BHECIINX CYIIECTBCHHBIIM BKJIAJ] B CO3/1aHUE U PAa3BUTHE
KBaHTOBOM (pr3HKH.

10. YcrnoBust MOTHOTHI COOCTBEHHBIX (DYHKIIMIA OTIEpaTOpOB B KBAHTOBOW MEXaHHKE.
11. Tlepeuncnute OCHOBHBIE CBOMCTBA BOJIHOBBIX (DYHKITUH M ONEPAaTOPOB B KBAHTOBOW MEXaHHKE.

12. BoIBecTH yCIIOBHS, IPU KOTOPBIX ABE (PU3MYECKUX BEITMYMHBI B KBAHTOBON MEXaHUKE HMEIOT
OJTHOBPEMEHHO OIPECIICHHbIC 3HAYCHUS.

13. Jlokasarb, 4TO €CIIU JIBa OIIEpaTopa KOMMYTHPYIOT, TO OHU UMEIOT OJIHY CUCTEMY COOCTBEHHBIX
byHKIUI.

14. Ilouemy B KBaHTOBOH MEXAHUKE OTCYTCTBYET MTOHATHE TPACKTOPUH U YaCTHUILIbI?

15. CooTHomeHre HeonpeeeHHOCTH [ eif3enOepra u ero Gu3nIecKuil CMBICII.

16. IIpu KakuX yCIOBUSX ABE (PU3NUECKUE BETMUUHBI SBJISIOTCS KAHOHUUECKU COMPSKEHHBIMU?

17. BeiBecTH cOOTHOILIEHUE sl (PU3MUYECKHUX BEIMYUH, ONIEPATOPBI KOTOPHIX HE KOMMYTHUPYIOT.

18. BeiBecTH SIBHBIN BUJ] COOCTBEHHBIX (DYHKIIMI oreparopa UMIYIbca, HOPMUPOBAHHBIX Ha SIIIUK
(TpexMepHBbIi citydaii).

19. Pemuts ypaBuenue lpénunrepa mis cBOOOIHO ABMXKYIICHCS yacTHIbl. Kakue BeTMUYNHBI UMEIOT
OIIpENIETIEHHOE 3HAYEHUE B TOM COCTOSIHUM?

20. JloxazaTe 3pMUTOBOCTH OIIEpaTOpa UMIYJbCa.

21. Jloka3atb 3pMUTOBOCTH oneparopa ['amuibToHa.

22. Ilpu Kakux ycnoBHUsIX (pU3nUecKasi BETUYHMHA B KBAHTOBOW MEXAHHKE SIBIISICTCSI MHTETPAJIOM JIBUKCHHSI?
23. Kakoe ypaBHEHHE B KBAHTOBOM MEXaHHUKE MO3BOJISECT AaHATU3UPOBATh HHTETPAJIbI JBHIKCHUS ?

24. IlepeunicnuTe BaKHEHIINE 3aKOHBI COXPAHEHNUS U MIOSCHUTE UX CBSA3b CO CBOMCTBAMU CUMMETPUHN
IIPOCTPAHCTBA U BPEMEHH.

25. BBIBECTH 3aKOH COXPaHEHUS YHEPIHH U3 CBOMCTBA OHOPOJHOCTH BPEMEHHU.
26. BeIiBeCTH 3aKOH COXpaHEHHUsI UMITYJIbCa U3 CBOMCTBA OAHOPOAHOCTH MPOCTPAHCTRA.

2’7. BBIBECTH 3aKOH COXPaHEHUs YIJIOBOIO MOMEHTA U3 CBOMCTBA OHOPOJHOCTH U U30TPOIHOCTU
IIPOCTPAHCTBA.

28. BeIBECTH ypaBHEHHE, ONMCHIBAIOLIEE CTALIMOHAPHOE COCTOSIHUE KBAHTOBOM CUCTEMBI?
29. JIokaxxuTe, 4TO CTAlMOHAPHBIE COCTOSIHUSI OPTOHOPMHUPOBAHHBI.
30. BriBeCTH COOTHOILIEHUS MEXly CPEAHUMHU 3HAYEHUAMH UMITYJIbCa U KOOPAWHATHI YaCTULBI B COCTOSHUU

31. BeIBeCTH COOTHOILIEHUE MEXKY CPEIHUM 3HAUEHUEM CHJIBI MU CPETHUM 3HAUEHUEM IOTEHIIMAIBHON
JHEPIUH.

32. Vcxons U3 COOTHOILIEHUS HEONIPENETIEHHOCTEN OLIEHUTh SHEPTHIO0 OCHOBHOT'O COCTOSIHUS AJIEKTPOHA B
0ECKOHEYHO ITyOOKOW MOTEHIMANBHOM AMe mupHuHOit 0.2 HM.

33. Pemuth ypaBuenue Ipénunrepa nis yacTUIbI, JBUXKYIIEHCS B OJHOPOJIHOM MOTEHIIMAIBHOM TOJIE
U=const.

34. IIpoBepUTh COOTHOLICHUE HEONPEACTCHHOCTH Il YaCTHUIIBI B OCHOBHOM COCTOSIHUU B O€CKOHEUHO
DTyOOKOH MOTEHIIUAIBHON SIMeE.

12
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35. JIns TuHEHHOTO TApMOHMYECKOTO OCIIMILISITOPA, HAXOASIIETOCS B OCHOBHOM COCTOSIHUW BBIUUCIIHUTH
<x2> U1 CPEeNIHIOI0 MOTEHIIMAIbHYIO SHEPTHUIO.
36. J1ns TuHEHHOTO TAPMOHUYECKOTO OCITMILISATOPA, SHEPTHUSI KOTOPOTO , BBIYUCIUTE CPEIHIOIO
KUHETHYECKYIO SHEPTHIO.
37. llouemy m00y10 (PU3UUECKYIO CHCTEMY BOJIHM3H MOJIOKEHUS PABHOBECHS MOXXHO MOJICITHPOBATh
TAPMOHHYECKHUM OCIUIUIATOPOM?
38. MlaiiTe onpeneneHre TapMOHMYECKOTO U aHTAPMOHMYECKOTO MPHOINKEHUS.
Berauciauts xoaddurment npospaunoctu D 6aprepa npsimoyroasHoi hopmbl ipu U=20 5B u a =0.1 am
JUIS1 DJIEKTPOHA M TIPOTOHA ¢ 3Heprueit 10 3B.
Jlist wactunbl Mmaccoit m u sHepruei E<UQ nHalitu k03¢ GUIMeHT npo3padyHoCcTy Oapbepa, 3aJaHHOTO Ha
noteHImanbHoi kpuBoit: U(x)=U0(1-x2/a2).
39. Kakas mosst 37eKTpOHOB ¢ dHeprueil 1B npoiiaeT yepes moTeHmaabHbIi 6apbep BbICOTOM 8 3B n
Tonmuaon 0.5 n 0.3 gm?

40. IToTok 1eKTPOHOB ¢ 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 TPAHUIL €r0 ABUKCHUS IS
JMHEWHOTO OCUMJIISTOPA B IEPBOM BO30YK/I€HHOM COCTOSTHUH?

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 oqHOMEpHOMH IPSIMOYTOJIBHON O€CKOHEUHO ITyOOKO# MOTEHIIMATBLHON SIME ITUPUHOMN a HAXOIUTCS
9JacTHIla B COCTOSTHUM (X)=Asin2(x/a). Onpenenuts BeposSTHOCTh MPEOBIBAHUS YaCTUIBI B OCHOBHOM
COCTOSIHMM U CpeJIHEE 3HAUCHUE KMHETUUECKOIN SHEPIUH.

46. OnpenennuTh CpeIHee 3HAYCHUE MEXAHNYECKON BEJIMUUHBI, ONTMCHIBAEMOI OMEPATOPOM B COCTOSIHUU
()=Asin2, rne aszumyTtanbHbIi yroi (2 0).

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU

Ouetika KoMreTeHii Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH
TOCTYKCHHSI pe3YJIbTaTa)
«3aYTEHO» I1K-4
(50 - 100 6anoB)
«HE 3aYTEHO» [IK-4
(0 - 49 6amnoB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHMIO TMCIUIIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3yYeHHUIO OUCIUIUIMHBI, B MEPBYIO ouepe/b OOydarolmuMcsi HEOOXOAMMO O3HAKOMUTHCS
conepkanremM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHuwe, oObeM, a
TaK)Ke MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

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

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfeNbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

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



B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

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

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

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

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

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

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEPKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBUE COACPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HalpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHus 3asBICHHON (QopMe, aleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKHUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBoe OQOpMIIeHHE, CTPYKTypUpOoBaHHE UHOpMAINH,
COOTBETCTBHE 3asiBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeZibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3JiesaM MporpaMMmbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh M3JI0KEHHUS Marepualia, PacKpbITUE TEMBbl, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHOoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHsS JIOCTHXKEHUSA
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IB.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Benmuk A.M. KBaHTOBasi Teopus mojisi B pU3MKE KOHICHCUPOBAHHOTO COCTOSHHS. - M.: ®Ou3mariur,
2004. - 320 c.

2. Kyk /1. KBanTOBast TeOpusi MOJICKYJSIPHBIX cUCTeM. EnunbIi moaxoy : [y4ued. mocodue]. - JlonronpymnHbIii:
Wznar. om "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-e¢ 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 o0pa3oBareibHBIM HHTEpHET-pecypcam PDenepansHoro noprana «Poccuiickoe
obpazoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

2. YHuBepcHuTeTCKas OMOIMOTEeKa OHJIAMH: AIEKTPOHHO-OMOIoTeYHas cucteMa - http://www.biblioclub.ru

3. Koncymprant cryaeHTta. ['ymMaHuTapHble HAayKd:  OJIGKTPOHHO-OMONIMOTEYHass  cUCTeMa -
http://www.studentlibrary.ru

4. Poccuiickasg HanoHa bpHasa OuOanoreka - www.nlr.ru
5. Hayunast snektponHast 6nbnuoreka Poccuiickoil akajeMun ecTecTBO3HaHUS - Www.monographies.ru

7. MaTepuaJbHO-TeXHHYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHoOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

15



I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyoHmICcC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOTr0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlnmeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

Kaspersky Endpoint Security mist 6usneca - Cranpmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepanuonnas cucrema Microsoft Windows 10
Adobe Reader XI - Russian

7-Zip 9.20

Microsoft Office [Ipodeccuonanbusiii moc 2007

[Ipodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Hayunas snekrponnas 6ubianoreka eLIBRARY.ru. — URL: https://elibrary.ru

2. Web of Science: momuremarndeckas pedepaTuBHO-OnOMHOrpadudeckas U HaykoMeTpuueckas 0Oasa
nauHbiX . — URL: https://apps.webofknowledge.com

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

4. DNEeKTpOHHBIN KaTajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

5. Onekrponnas 6ubnmoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

6. Hayunas osnektponHas OuOnuorexka Poccuiickoit  akamemun — ectectBo3Hanms. —  URL:
https://www.monographies.ru

7. Poccuiickas rocynapcTBeHHas onbnuoreka: odunmanpabiid caidt. — URL: https://www.rsl.ru
8. Poccwuiickas HanmoHanpHast Oubnnoreka: opuuuanbhbiid caifT. — URL: http://nlr.ru

9. ®enepanbubiii mopran «Poccuiickoe oopazoanue». — URL: https:// www.edu.ru

10. Ilpesunentckas 6ubnmoreka umenn b.H. Enpumaa. — URL: https://www.prlib.ru

11. Onexrponnas oudmoreka PODU. — URL: https:// www.rfbr.ru/rffi/ru/library

JJIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpenomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEIHUHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEIICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCHOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.
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