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

[IK-2 CrocoOGHOCTh MPOBOAWTH HAyYHBIC HMCCICIOBAHUS B M30paHHOW OOJIACTH IKCMEPUMEHTATBHBIX H
(W) TeopeTHYeCKHX (PU3MUECKUX HCCIICIOBAHUNA C TMOMOIIBIO COBPEMEHHOUN MpUOOpHOI 0a3bl (B TOM
YHUCJIE CIOKHOTO (PU3UIECKOTO 000PYIOBaHMs) U HHPOPMAITMOHHBIX TEXHOJIOTHH C YUETOM OTEUYECTBEHHOTO

1 3apy0Oe)HOTO OIbITa

ITK-7 CiocoOHOCTh y4acTBOBATh B MOATOTOBKE U COCTABICHUH HAYYHOUH JTOKYMEHTAIIMH 110 yCTAaHOBIICHHON

dbopme

1.2 Buns! u 3a1a4u poeCCUOHANBHON A€ATEIbHOCTH O AUCHUIUINHE:

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMUXCsl TOJKHBI ObITH COPMUPOBAHBI CIETYIOIIHNE

KOMIIETEHIUH:
O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHue
(hyHKUWY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyZOBBIC U HEOOXOIUMOM ISt 3HaHUs U yMEHHs, HeOOXOAUMBIE A1 POPMUPOBAHUS
npodeccroHaIbHbIC (hopMHpOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHA / KOMIIETCHLIUU
JeicTBus (Ipy HaTU9UU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

[IK-2 CnocobnocTh
MIPOBOJINTH HAyYHBIE
WCCTICIOBaHUS B M30paHHOMH
oOmact
IKCIEPUMEHTAIBHBIX U
(W) TeOpETUIECKHUX
(hM3UIECKUX MCCIICTOBAHMI
C TIOMOIIIBI0 COBPEMEHHOM
MIpUOOPHOI 0a3bl (B TOM
YHCIIe CIIOKHOTO
(hu3mIecKoro
obopymoBaHus) 1
WH(pOPMAITHOHHBIX
TEXHOJIOTUN C YYETOM
OTEYEeCTBEHHOTO U
3apyOeIKHOTO OITBITa

3HaeT ¥ MOHUMAET:

TEOpPETUYECKHEe OCHOBBI W 0a30Bble TPEICTABICHHS
HayvyHOTO  HWCCJIEAOBaHMS B  BBIOpaHHOW  oOmacTw
KOMIIBIOTEPHOMH, (dhyHIaMEeHTAIBHOMH n(vm)
SKCTIEPUMEHTAILHON (U3UKH

YMeer (criocoOeH IPOIeMOHCTPHUPOBATH ):

yMETh: TPOBOJAUTH HAyYHbIC W3BICKAHWS B W30paHHOI
007acTH DKCIIEPUMEHTANBHBIX H(WUIH) TEOPETUICCKHUX
(hM3UIECKUX MCCIICTOBAHMI

Bnaneer:

MPUKJIAIHBIMUA [IPOrpaMMaMH I W3yYEHHUS Pa3IndHBIX
(PU3HYECKUX TPOIECCOB B AJIEKTPOHHBIX YCTPOMCTBAX W
OMOJIOTHYECKUX 00BEKTAX

[IK-7 CnocobnocTh
Y4acTBOBATh B MOJTOTOBKE
U COCTaBJIEHUU Hay4YHOU
JOKYMEHTAIINH 10
YCTaHOBJICHHOU (hopme

3HaeT ¥ IMOHUMAET:

TpeboBaHUs, TIPEIbSBISICMBIC K
nHPOPMATOHHO-O0NOIHOTpaduIecKuM HMCTOYHHUKAM
JEHUCTBYIOIIEH HOPMAaTHUBHOM MOKyMEHTAlMEH, HayIHBIX
OTYETOB, MOSICHUTEIBHBIX 3AMMCOK, METOUKY pa3pa0dOoTKU
HAy4YHO MCCIIEIOBATEIbCKON CTaThu

YMmeeT (crocoOeH MPOAeMOHCTPUPOBATH):

OcyIIecTBIATH MEPBUIHOE JIOKYMEHTHPOBaHUE
pe3yIbTaTOB HAy4YHO- HCCIEHOBaTENbCKONW paboThl (Ha
ypoBHE 0(DOPMIICHHS MTPOTOKOJIOB JIA0OPAaTOPHBIX PaboT);
CaMOCTOATENILHO  O0OpabaTeiBaTh W TPEICTABIATH
pe3yNbTaThl  HAay4HO-MCCIENOBATENBCKUX  paboT 1o
YTBEPIKIACHHBIM QopMamM

Bnaneer:

[lepBUYHBIMM HaBBIKAMH pa3pabOTKH, COINIACOBAHMS U
YTBEPKICHHUSI TEXHUUECKOH TOKYMECHTAITMH Pa3IUIHOTO
YPOBHS CIIO)KHOCTH (OTYETBI, METOIUKH, IPOTPAMMBI
HCIBITAHUH " Ip.); HaBLIKAMU HanycaHus
HayYHO-TEXHUYECKUX OTYETOB, O0030pOB, JOKIAIOB U
crareu




1.4 CormacoBanue MCKIAUCHUIITIMHAPHBIX CBsI3eH JAUCIMIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHeTeHL[I/II\/Ili

[1K-2 CnocoOGHOCTh TPOBOAMTH Hay4Hble HCCIEIOBaHUSA B U30paHHON o0nacTu
HKCTIIEPUMEHTAIBHBIX U (MJIM) TEOPETUUYECKUX (DPU3MUYECKUX HCCIEIOBAHUN C MOMOUIBIO
COBpEMEHHOM IPUOOPHOU 0a3bl (B TOM YHCIIE CIOKHOTO (PH3UIECKOTO 000PYIOBAHUS) U
MH(POPMALMOHHBIX TEXHOJIOTHI ¢ yUYETOM OT€UECTBEHHOTO M 3apyOEKHOT0 OIbITa

Ne HanmenoBanwme ®dopma oOydeHus
/1 JIACLIVIUINH,
OTIPEJICIISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

Ounas
(cemecTp)
2 (3145|618

1 (BeraucnurensHbIe + |+ |+
TEXHOJIOTUH U
U3MEpEHUs B
(huznueCcKOM
JKCIIEPUMEHTE

2 [Mexaunka +

3 |IIpakTuka mo +
MOJTY4YEHUIO
po(heCCHOHATTLHBIX
YMEHHH U OIBITA
npoheCcCHOHATLHOU
JeSITeIbHOCTH

4 |CencopHble +
yCTpoicTBa

5 |®usnuka aToMOB U +
aTOMHBIX SIBJIEHUN

6 |Pusuka + |+ |+
MOJIYTIPOBOIHUKOB U
JIUDJICKTPUKOB

7 | DMeKTpuIeCcTBO U +
MarHeTu3M

8 | OnexTpoauHaMuka + | +

[TK-7 CnocoOGHOCTh y4acTBOBATh B MOATOTOBKE W COCTABICHUM HAYYHOW JTOKYMEHTAIIUU
0 YCTaHOBIIEHHOU (hopme

Ne HaumeHnoBanue ®dopma
n/n JUCIIUTLITNH, o0yueH
OTIPEIETISIOIIX us
MEXIUCIUTUTMHAPHBIE | OyHas
CBsI31 (cemect
p)
6|8

—

Hayuano-uccnenoBaren
bCKas paborta

2 |IIpakTHka mo +
MOy YEHHUIO
MEPBUYHBIX
podecCHOHATBHBIX
YMEHUI U HaBBIKOB




3 |IIpakTuka mo
MOJTY4YEHUIO
poheCCHOHATTLHBIX
YMEHUH U OIIbITa
poheCCHOHATTLHOU
JeSITeIbHOCTH

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JucuunnuHa «KBaHTOBasi Teopus» OTHOCUTCA K BapuUaTUBHOW 4acTu

HanpasieHuto noarorosku 03.03.02 - dusuka.

JucuuminHa «KBaHTOBas TeOpUs» U3ydyaercs B 6, 7 cemecTpax.

3.00beM U coep:kaHMe TUCHHUILTHHBI
3.1.06bem nucruruimHeL: 12 3.e.
Ounas: 12 3.e.

Bun yueOHo# paboTh (BCSEZ’ZZOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 432
KonrakTHast pabora 196
Jlexuuu (Jlexuum) 66
[Tpakruueckue (Ilpakt. pad.) 130
CamocrostensHas padota (CP) 198
KypcoBas pabora 2
DK3aMeH 36
3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
6 cemecTp
1 [Ipennoceuiku CobecenoBanue
CcO3IaHus 12 | 28 | 30
KBaHTOBOH (pu3uKu
2 MaremaTnueckas ColOecenoBanue
CTPYKLYPa 12 |28 | 32
KBaHTOBOM
MEXaHUKH
3 Yacrumna B mmosie ColecenoBanue
MOTEHLHATbHBIX
CHIL. OL,[Z[HOMepHOG 1212832
JBUKECHUE
4 JIBH>KeHMEe 4acTHIIbI CobecenoBaHue;
B LICHTPaJIbHOM 12 | 28 | 32 TecTtupoBanue
nosue
7 cemecTp
5 ATOM BOZIOpO/Ia | 6 | 6 |24 | ColecenoBanue

yueOHOoro miana OIl 1o



6 MHOT031eKTPpOHHBIE 6 | 6 |24 CobecenoBanue
aTOMBI

7 MaruuTHeIA 1 CobecenoBaHnue;
MEXaHUYECKHUI 6 6 | 24 TecTtupoBanue
MOMEHTBI aTOMa

Tema 1. Ilpennoceuiku co3nanns kBanToBoi puznkn (IIK-2)

Jleknus.
dunocodckue mnpennocbulku. Ilpobnemsr kimaccuueckod ¢usuku. Kiaccumueckue wmopenu artoma.
dotorddexr. 3akoHBl M3NMYyUeHHUS abcomOTHO YepHoro Tena. [mmoresa Ilnanmka. dotoHbl. BomHoBBIE
cBoiictBa wactuil. CoorHomieHuss ne bpoiina. CooTHolneHne HeompeaeneHHocTel [eiizenbepra.
Komenrarenckas mkona Gu3uKy.

IIpakTH4eckoe 3aHATHE.
Omnpoc ¢ 00CykIIeHHEM N3ydaeMOro MaTepHraia.

3ananHus 1J151 CAMOCTOSITEILHOI padoThI.

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

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

Jlexknus.
IToctynarsl kBaHTOBOM MexaHMKHU. lIpuHiun cynepnosunuu cocrosHuil. YpasHenue IlIpénmurepa, ero
CTAllMOHApHBIE PELICHUS. YpAaBHEHUE HENPEPHIBHOCTU B KBAHTOBOW MEXaHUKE. YPaBHEHHE IBUKCHUS B
dopme TeiizenOepra. MHTerpansl IBMKEHUS. 3aKOH COXPAHEHUS YHEPrHU. 3aKOH COXPAHEHHUS MMITYJIbCA.
3aKoH COXpaHEeHHs YIIIOBOro MoMeHTa. Teopembl OpeHdecra. KaHoHHYecKH compsiKeHHbIE (U3NUECKHE
BEIMYMHBI. [IpUHIUI TOXAECTBEHHOCTH OIMHAKOBBIX dacTull. IlepecTraHoBouHas cuMMeTpus. bBo30oHBI U
¢depmuonsl. [punun [Maynun. O6MeHHOE B3auMOJICHCTBUE B CUCTEME ABYX (DEPMUOHOB.

IIpakTn4yeckoe 3ansATHE.
Omnpoc ¢ o0Ccy)kIeHHEeM N3y4yaeMoro MaTepHuaria.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

[TpopaboTKa KOHCTIEKTOB JICKIIHIi U BOIIPOCOB, BEIHECEHHBIX Ha CAMOCTOSATEIIbHOE N3yUeHHE OCHOBHOW U
JOTIOJTHUTEIBHOW JINTEPaTypPBhI.

Tema 3. YacTuna B mojie noTeHUMAJbHBIX cujl. OnnoMepHoe nBukenne (I1K-2)

Jlekuus.
JIBOKeHHEe YacTUIlBl B MPSMOYTOJbHOM siMe. beckoHeuHo mmyOokasi moTeHIManpHas siMa. YacTuma B sMe
KOHEUHON TiyOuHBI. [IpoxokaeHne dbacTull 4epe3 MOTCHIMaNIbHbIe Oaphepbl. TYHHENbHBINH A EKT.
[TpoxoxkaeHne YacTHI] Yepe3 MPsSMOYToibHBI Oapbep. [loTeHIManbHBIM O6apbep MPOU3BOIHHOU (OPMEI.
XonmonHast smuccus. [apMmoHmueckuit  ocimuisitop.  Kiaccudyeckuii rapMOHUYECKHM — OCHIMILIATOP.
KBaHTOBBIN rapMOHUYECKUN OCITUILIATOP. DOHOHBI.

IIpakTnyeckoe 3ansATHE.
Omnpoc ¢ 00CykIeHreM U3y4aeMoro MaTepuana.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

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

Tema 4. /IBukeHue yacTulbl B eHTpaabHoM novie (ITK-7)
Jlekuus.
CoOcTBeHHbIE (QYHKLIMHM M COOCTBEHHbIE 3HAUEHUS oOleparopa KBaJpara YIJIOBOTO MOMEHTa U €ro
npoekunu. [IpocTpaHCTBEHHOE KBaHTOBAaHME YIIIOBOI'O MOMEHTA. 3aKOH COXPAHEHHs YITIOBOIO MOMEHTA.
Pagnansnoe ypaBHenuwe Ilpenunrepa. ®uU3NUECKHl CMBICT YIIOBOW M pagualibHOM COCTaBISAIONIEH
COCTOSIHMSI YaCTULIBI B IEHTPAJIbHOM IOJIE.



IIpakTH4Yeckoe 3aHATHE.
Ompoc ¢ 00Cy)KIeHHEM H3ydaeMOoTo MaTrepuaa.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

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

Tema 5. Atom Bonopona (ITK-2)
Jlexknus.

Atom Bomopoma. CHEKTp >HEPrMUM M BOJHOBBIE (PYyHKIMM 3MeKTpoHa. OCHOBHOE COCTOSIHHE aroMa
BOOpOZAa. Y4YeT KOHEYHOCTH Macchl sapa. M3orommueckuit caBur.  CHEKTpajbHBIE  CEpUMU.
Bonopononono6Hsie cuctemMbl. MONEKyYISIpHBINA HOH BOIOPO/A.

IIpakTnyeckoe 3ansATHE.
Omnpoc ¢ 00CykIeHreM U3y4aeMoro MaTepuana.
3ajanus AJ151 CAMOCTOSITEIbHOM PadoThlI.

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

Tema 6. MHorosekTponnbie atombl (ITK-2)
Jlekumus.
DneKkTpoHHBIC cjion U 000104YKu. DPdekT sxpannpoBanusi. OpOUTaTbHBIN, CHMHOBBIA W TOJHBIN YIJIOBBIC
MOMEHTBI d3JiekTpoHa. [lpaBuna Xynpma. Tepmbr atomoB. Tumbl cBsizeil B aTtomMax. MyJbTHILUIETHOE
pacierneHle TEpMOB.

IIpakTH4eckoe 3aHATHE.
Ompoc ¢ 00Cy)KIeHHEM N3y4aeMOoTro Marepuaa.
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

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

Tema 7. MarHuTHbIi 1 MexaHudeckuii MomeHTHI aToma (ITK-7)
Jlexknus.

Toku B atomax. MarHuTHbli MOMeHT aroma. MarHetoH bopa. CBA3p MAarHMTHOIO M MEXaHUYECKOIO
MOMEHTOB. [ upomMarautHoe otHomeHue. OnbiTel LlTepHa n

[epmraxa 1o  MNPOCTPAaHCTBEHHOMY  KBAaHTOBAaHHWIO  aTOMHBIX  mydkoB. CHOUH  3IEKTpOHA.
Maruauromexanndeckue 3 eKThI.

IIpakTH4Yeckoe 3aHATHE.
Ompoc ¢ 00Cy)KIeHHEM N3ydaeMOoTo Marepuaa.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.

[IpopaboTka KOHCIIEKTOB JIEKIIMI 1 BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYEeHUE OCHOBHOM U
JOTIOJTHUTENBHOU JINTEPATYPBHI.

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

6 cemecTp
* mocenraemocts — 20 6amtoB
*  TEKyIHUHd KOHTPOJIbL — 60 OamioB
*  KOHTPOIBHBIE cpe3bl — | cpe3 mo 20 OaIOB KasKIbIid
* mpeMuasbHBIC OauTel — 20 6aioB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:



TC
MbI

HasBanue TeMbl
/ BuJ yueOHOI
paboThI

Dopmbl
TEKYILETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
0aJUIOB

MCTO,Z[I/IKa IMMPOBCACHUS 3aHATHA U OLICHKHU

[Ipennoceinku
CO3JaHuUs
KBAaHTOBOM
¢bu3uKu

Cobeceno
BaHUE

15

15 0amioB — CTyIEHT YMEET CONOCTaBHTh MOJIYYECHHYIO MpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIHMIO, CPaBHHBATh
pa3HbIe TOYKHM 3PCHUS HAa aHAJIM3HPYEMYIO NPOOJIEMy, YMETh YETKO
(GopMyIIMpOBaTH CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbic €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

10 GayuIoB - CTYIEHT yMEeT MPUMEHSTh MOJIyYSHHYIO TIPH MOJATOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, 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
BOIPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOOJIEMaTHKOW MPAaKTHUECKOTO 3aHSATHS,
HE MOXET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlllaMU 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
(GopMyITMpOBaTE CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbic €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH (U3UKH

10 GayuIoB - CTYIEHT yMEeT MPUMEHSTh MOJyYSHHYIO TIPH MOJATOTOBKE
K NPaKTHYECKOMY 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 NP OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

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

YacTuia B 1oje
MMOTCHIUATBHBIX
CHIL.
OnHomepHOE
JBIOKCHUE

Cobeceno
BaHUE

15

15 0amioB — CTyIEHT YMEET CONOCTaBHTh MOJIYYECHHYIO MpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH(OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTE CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMblc €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKHI

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

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

Ecnu cryneHT He BiageeT MpOoOJIEMaTHKONW MPAaKTHUECKOTO 3aHSATHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3a4UTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJllaMU HE OI[CHUBACTCH.




4. JBuxeHune Cobeceno 15 15 0amioB — CTyIEHT YMEET COMOCTaBHTh MOJIYYEHHYIO MpH
YaCTHUIIBI B BaHHE MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
LEHTPAILHOM pasHble TOYKH 3pEHHsI Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
noJe (opMynHpOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/aBacMblec EMy
BOMPOCHI, BECTH JOUCKYCCHIO C HCIOJBb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH
10 6a1510B - CTYACHT YMEET MPUMEHSTH MOJYYEHHYIO TPH MOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHON (HU3HKH.
5 0annoB — CTYACHT BJaJeeT TCOPETHUECKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxaaeMyto npoodiaemy
Ecnu ctyneHt He BiazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3aUYUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJlylaMH HE OLICHUBACTCH.
TecTupon 20 KontponsHslil cpe3 mpoBoautcs B Buae Tecta u3 20 Bompocos. 3a
aHne(KoH BEPHBII OTBET HA Ka)KABIM BOMPOC CTYACHT moiryyaet 1 Gamn
TPOJIbHBI
i cpe3)
5. ITocemaeMocThb 20 20 6amnoB — ctyneHt nocetui Bce 100% 3ansaTuit
15 GannoB — cTygeHt nocetus He MeHee 80% 3aHATHI
10 6amioB — cryneHT nocetun He MeHee 50% 3aHsaTuid
5 0ayIOB — CTYACHT MOCETHI He MeHee 25% 3aHsATHit
Ecnu crynent nocetun menee 25% 3aHATHI, OaJUTBI HE HAUUCIISIOTCS
6. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITH HAYHMCIICHBI:
- TOCTOSIHHAsT aKTUBHOCTh BO BpEMsl NPaKTHYECKUX 3aHATHH — 5
0aoB;
- y4acTHe B MPOEKTaxX — 5 6aios;
- yuacTtue B KoHepeHuusx — 10 6annos.
7. |VnauBuOyanbHBIC 3a1aHUS, 20 Jo6op: CTyOeHT MOXKET MNpeNoCTaBUTh BCE 3aJaHMs TEKYIIEro
C TMIOMOILBIO0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIbHBIE CPE3BI
MOXHO HaOpaTb
JOTIOJTHUATENbHBIE OaNIbl Ha
JK3aMeHe
8. Hroro 3a cemectp 100
7 cemecTp
* moceniaemocts — 20 6amoB
*  TeKylMi KOHTpoIsb — 20 OaoB
* KOHTpOJIbHBIE cpe3bl — 2 cpe3a: 10 6amios, 20 6amios
* npemuanbHble 6amiel — 20 6amIoB
* OTBeT Ha ’Kk3aMeHe: He Ooinee 30 OamioB
Pacnipenenenne 6aJiioB 10 3aaHMSIM:
No  [HasBanue Ttembl | DopMbl Max. MeTtoauka mpoBeIcHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJsi | 0asuioB

/ cpe3sl
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AtoM Bopopoaa

Cobeceno
BaHHUe(KO
HTPOJIBH
blIii cpe3)

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.

MHOrosnekTpox
HBIE aTOMBI

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.

MaruuTHEIA U
MeXaHUYECKUI
MOMEHTEI aTOMa

Cobeceno
BaHUE

10

10 0amioB — CTyIEHT YMEET COMOCTaBHTh MOIYYECHHYIO 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

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

4 Gajuta — CTYOCHT BIIQJICCT TCOPETHYCCKHM MaTepHajoM 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
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4. ITocemaeMocThb 20 20 6amnoB — ctyneHt nocetui Bce 100% 3ansaTuit
15 GannoB — cTyneHt nocetun He MeHee 80% 3aHATHI
10 6annoB — cTyaeHT nocetus He MeHee 50% 3aHATHi
5 0aJIoB — CTYIEHT MOCETUII HE MeHee 25% 3aHsTuit
Ecnu crynent nocetun menee 25% 3aHATHI, OaJUTBl HE HAUUCIISIOTCS

5. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITH HAYHMCIICHBI:
- TIOCTOSIHHasg aKTMBHOCTh BO BpeMs MpPaKTHUECKHX 3aHATHH — 5
0aoB;
- y4acTHe B MPOEKTaxX — 5 6aios;
- yuacTtre B KoHepeHuusx — 10 6annos.

6. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
OuseTa Ha OLICHKY «YAOBJICTBOPUTEILHO»
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
OuseTa Ha OLIGHKY «XOPOIIOY,
25-30 6anynoB — CTYyAEHT PacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

7. |MHauBuIyanbHbIE 3a1aHUs, 20 Jlo6op: CTyZEeHT MOXKET IpelOoCTaBUTh BCE 3aJaHUS TEKYIIEro

C IOMOILBIO KOTOPBIX KOHTPOJISL U KOHTPOJIBHBIE CPE3bl
MOXKHO HaOpaTh
JIOIIOJTHUTEIbHBIE OBl Ha
JK3aMeHe
8. Hroro 3a cemectp 100

HrtoroBass omeHka mo »5k3aMeHy BbicTaBisiercs B 100-OammpHOM 1Kajge W B TPATUIIMOHHOMN
yeThlpexOauibHOM  mikane. IlepeBon
TPAAULIMOHHYIO YEThIPEXOaUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6amapHOM  PEUTHHTOBOW OIIGHKH 10 JUCIUIUIMHE B

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

Pacnipenenenne 6amioB mo KypcoBoii padore:

* TpeACTaBJICHHUE COoNepKaTeIbHOM yacTu — He Gosee 55 Oamos,

* odopmienne u nHGOPMAITMOHHOE COMIPOBOXKAEHUE — HE Ooree 20 6aioB,

3alUTa KypcoBoi paboTsl — He Oonee 25 GaoB.

Pacnpenenenue 6amioB no BugaM yueOHON paOOTH M METOAMKA HAYMCICHUS OAlIOB!

Ne Bun yuedHoii padoThI

Max.
K0J1-BO
0aJLJ10B

MeToauka HAYHCJIeHUs 0aJLJI0B
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[IpencraBnenue
coliep>KaTeIbHOM YacTu

55

41-55 GamnoB — comepxaHue pabOTHl COOTBETCTBYET BBIOpAaHHOMY
HalpaBJIeHUIO TOATOTOBKH/CIICUATBLHOCTH U TeMe paboThl, pabora
aKTyalbHa, BBIMOJHEHAa CaMOCTOSTENBHO, MMEET TBOPUYECKUH
XapakTep, OTJIMYaeTcs ONpEACJICHHOW  HOBU3HOW;  IpOBENEH
OOCTOSITENbHBI aHAJM3 CTEMEeHH TEOPETUYECKOTO MCCIeIOBAHMS
MpoOIeMBbl, Pa3IMYHbIX MOAXOAOB K €€ PEIICHHIO, MTOKa3aHO 3HAHHE
WHPOPMAIIMOHHON (IIpH HEOOXOOUMOCTH — HOPMAaTUBHOH) O0a3bl,
WCTIOJIb30BaHbl aKTyalbHbIE JaHHBIE; MPOOJIeMa PacKphITa ITyOOKO U
BCECTOPOHHE, Marepuan H3JIOKEH JIOTUYHO, TEOPETHUYECKHE
MOJOKEHUsI ~ OPTaHWYHO  CONPSDKEHBI € MPAaKTUKOH,  JaHBI
MPaKTUYECKHE PEKOMEHIAINHY, BBITCKAIOIIUE U3 aHAIN3a MPOOIEMBI;
NpoBeNeH  KOJMMYECTBCHHBIM  aHamM3  MpoOJeMbl,  KOTOPBIA
MOATBEP)KAAET BBIBOABI  aBTOpa, MUIIOCTPUPYET — aKTyaJbHYIO
CUTYyalluIo, TIPUBENICHBI TaONUIBI CpaBHEHUH, rpaduKu, AUarpamMMel,
¢dopMynbl, TOKa3bIBAIOIIME yMEHHE aBropa  (OpMaIn30BaTh
Ppe3yJIbTaThl NCCICOBAHMS;

21-40 OamnoB — coaepkaHHE pabOTBI B LEJIOM COOTBETCTBYET
BBIOpaHHOW TeMe, CTPYKTypa IJIaHa JIOTUYHA W NPOIMOPLHOHAIBHA;
000OCHOBAaHHE AaKTyaJbHOCTH TEMBI MOAKPEIUIACTCS.  aHaJIH30M
CTEIIEHH TEOPETHYECKOTO HCCIICAOBAHUS MPOOIEMBI; OCHOBHBIC
MOJIOKEHHsI Pa0OTBHl PACKPHITHI Ha JOCTAaTOYHOM TEOPETHUYECKOM U
METONOJIOTHYECKOM ~ YpOBHE, Oomblas dYacTh TEOPETUUYECKUX
MOJIOKEHUH CONpPsDKEHA C MPAKTHKOW; MPAaKTUYECKHE PEKOMEHAAINH
00OCHOBaHBI; BBIBOABI MO paboTe colepKaTeNbHBl U B LEJIOM
COOTBETCTBYIOT IIOCTABICHHBIM 3a/1a4aM;

1-20 OammoB — WMEET MECTO ONpEACIEHHOC HECOOTBETCTBUE
cofiepxkanusi pabOTHl 3asBICHHON TeMe; HccieayeMas mpobiema B
OCHOBHOM pAaCKpbITa, HO HE OTJIMYAETCS HOBU3HOW, TEOPETUUYECKOM
IyOMHOH W apryMEHTHPOBAHHOCTHIO; BBISBICHBI HEIOYETHI B
METOJIOJIOTHUECKUX XapaKTEPUCTUKAX KYPCOBOTO UCCIEAOBAHUS;, €CTh
HapylleHUsl JIOTUKUA U3JIOKEHUsl MaTepuaia, MOCTaBICHHBIC 3aJadu
PEIICHBI HE TIOTHOCTHIO; TEOPETUICCKIE MOJIOKCHHS C1a00 CBSI3aHBI C
MPAaKTHKOM, TPAKTUYECKUE PEKOMEHIAMUA HOCAT (HOPMaTbHBIH
0e3/10Ka3aTeNLHBIN XapaKTep

Odopmnenue u
MHPOPMALIIOHHOE
COIIPOBOXKIICHHE

20

16-20 GamioB — MIMPOKO IMpeAcTaBieHa OubaHorpadgus mo Teme
paboThl, B TOM YHCIE M 3apyOC)KHbIC HWCTOUHHKH, MPUIOKEHHS K
paboTe WIUTIOCTPUPYIOT AOCTHXKCHUS aBTOpa M TMOAKPEIUIIOT €ro
BBIBOABL, OdopmiieHHE  Pa0OTBl  MONHOCTBIO  COOTBETCTBYET
TpeOOBaHUAM, IPEABSIBIIEMBIM K KyPCOBOMY MCCIIEIOBAHUIO;

8-15 OamnoB — NPWIOKEHHS, HCIOIB3YEeMBIE B HCCICIOBAHUH,
COCTaBJICHBl TPaMOTHO, IPOCIEKHUBACTCS CBS3b C MOJOKESHUSIMH
KypCOBO#1 pabOThI; CIIMCOK HCIONIB30BAaHHOM JUTEPaTypbl COCTABJICH,
cienyst 'OCTy, u B 1OCTaTOYHON Mepe COOTBETCTBYET TeMe padoThl;
UMEIOTCS ~ OTHENbHBIE HETOYHOCTH B  OQOpPMIICHHM  paboTHI
(OTCYTCTBYeT 4YacThb CCBUIOK Ha HCIIONb3yeMble HCTOYHHMKH, €CTh
OT/EIbHBIE CTUIMCTHYECKUE, TpaMMaTrieckue u opdorpaduueckue
OIITUOKM);

1-7 6amioB — B paboTe HE IMOJHOCTHIO MCITOJIB30BaHA HEOOXOmMMMast
IUISL PACKPBITHS TEMBl HAay4Has JIUTEpaTrypa, MHOOPMAIIMOHHBIE 0a3bl
JMAHHBIX, a TaK)Ke MaTepHalbl MCCICAOBAHHM; OMOMHOTpadudeCKumit
CIHMCOK 0(OPMIICH HEBEPHO; COEPKaHUE IPMIIOKEHUN HE OTpa)xaer
pelieHus  IOCTABJICHHBIX 3afad  (OTCYTCTBYIOT — HEOOXOIMMBIE
HNPUIOKEHUs);  MMEIOTCS ~ MHOIOYHUCICHHbIE  HETOYHOCTH B
odopMIIeHUHN pabOTHI
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3. |3ammra KypcoBoi paboTHI

25

19-25 GamioB — 3amUTa OTIMYAETCS MOJHOTOH PACKpPBITUS TEMBI U
MIPEJCTaBICHUS MOMYyYEHHBIX PE3yJAbTaTOB; CTYACHT NEMOHCTPHUPYET
YBEPEHHOCTh M YOEIOWTENbHOCTb MAaHEphl BBICTYIUICHHS; CTHIb U
IPaMOTHOCTb PE€YM  COOTBETCTBYIOT KyJAbType MpEICTaBICHUSA
pEe3yAbTaTOB HAYYHOI'O HMCCIENOBaHMS; OTBETHl Ha JONOIHUTEIbHBIC
BOIPOCHI XapaKTEPU3YIOTCS KPaTKOCTBIO U apTyMEHTHUPOBAHHOCTHIO;
10-18 GamioB — CTPYKTypa M pPErIaMEHT BBICTYIUICHHS B IIEJIOM
COOJIIOJCHBI; 3aIlUTa COIPOBOXKIAETCSI TPAMMATUIECKH NPaBUIILHOIA,
SMOLMOHAJILHON PeYblo; CTYACHT MOJAEP)KUBAET XOPOIINH KOHTAKT C
ayAUTOpHEN; OTMEYaeTCsl TBOPYECKHUM MOAX0 B IIOATOTOBKE OOBEKTOB
HalJIIAHOCTH IIPE3€HTALMM; JIONIOJHUTENIBHBIE BOIPOCH! BBI3BIBAIOT
HEKOTOpBIE 3aTPYIHEHHUS;

1-9 6amIoB — CTYOEHT IEMOHCTPUPYET HEBBHICOKOE KaueCTBO YCTHOTO
JOKJIaza; TOCTYIMHOCTh M OOPa3HOCTh MPEACTABICHUS MPOIEIaHHON
paboThI U TMOMYYSHHBIX PE3YJAbTaTOB BHI3BIBAET BOIPOCH]; OTMEYAETCS
YaCTHYHOE HECOOTBETCTBHE IPE3ECHTALMU COJAECPKAHUIO KypCOBOTO
WCCIIEIOBAaHUS; IN3aiiH BU3yaJbHON HHTEPIIPETALIH MPEACTABICHHON
paboThI 3aTPyAHSET €€ BOCIPUSATHE

HUTOIO:

100

HrtoroBast orneHka mo KypcoBoil pabote BbicTaBisiercs B 100-OaimpHON IIKajae W B TPaJAUIMOHHOMN

YeThIpEeX0a/UIbHOW  IIKAJIe.

[TepeBon

100-6ampHOM  PEUTHHTOBOW OIIGHKH 10 JUCIUIUIMHE B

TPAJAULIMOHHYIO YEThIPEX0aJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucrema
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

CobecenoBanue

Tema 1. [Ipenmnoceuiku co3qanust KBAHTOBOW (DU3UKH

1. ITpuHIMI CyNepro3uIii B KBAHTOBOM MEXaHHUKE U €€ (PU3NYECKUI CMBICI.

2. Jlokazarb, 4TO JIEKTPOH HE MOXKET HAXOJUThCSI B aTOMHOM sjipe. [Ipunsats pasmep siapa 107(-14) m.

3. Beruucnurth HCOMPCACIICHHOCTb KOOPANHATEI B OCHOBHOM COCTOSIHMU YaCTHUILILI B OCCKOHEUHO FJIy6OKOI>’I

MIOTCHIUAILHOW SIME IIAPUHOM a.

4. BeiBeCTH 3aKOH COXpaHCHHS YIIIOBOTO MOMCHTA U3 CBOICTB OJHOPOAHOCTHU U U30XPOHHOCTHU

IIPOCTPAHCTBA.

5. Uemy paBHaA BEpOSTHOCTb HAXOKIEHUS IEKTPOHA BHE KIACCUYECKUX I'PAHULL €r0 JBUKEHUS JUIs
JMHEWHOTO OCUMJIISTOPA B IEPBOM BO30YK/I€HHOM COCTOSTHUH?

Tema 2. MaremaTuyeckasi CTpyKTypa KBAaHTOBOM MEXaHUKH

1. ITpuHIMI CyNepro3uIMi B KBAHTOBOM MEXaHHUKE U €€ (PU3NYECKUI CMBICI.

2. Jlokasarb, 4TO JEKTPOH HE MOXKET HAXOJUThCS B aTOMHOM sjipe. [Ipunsats pasmep siapa 107(-14) m.

3. Beruncnurth HCOMPCACIICHHOCTb KOOPANHATEI B OCHOBHOM COCTOSIHMU YaCTHUILILI B OCCKOHEYHO FJIy6OKOI>’I

IIOTCHIUAILHOW SIME IIAPUHOM a.

4. BeiBeCTH 3aKOH COXpaHCHU YIIIOBOTO MOMCHTA U3 CBOICTB OJHOPOAHOCTHU U U30XPOHHOCTHU

IIPOCTPAHCTBA.

5. Uemy paBHA BEpOSATHOCTb HAXOKIEHUS IEKTPOHA BHE KIACCUYECKUX T'PAHULL €r0 JBUKEHUS JUIsS
JMHEWHOTO OCHMJIISATOPA B IEPBOM BO30YK/I€HHOM COCTOSTHUH?
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15

Tema 3. Yactuiia B 1osie HOTEHIMAIbHBIX CUJI. OgHOMEPHOE ABUKEHHE
1. ITpuHIMI CyNeprno3uii B KBAHTOBOM MEXaHHUKE U €€ (PU3UYECKUI CMBICI.
2. Jlokasarb, 94TO AIEKTPOH HE MOKET HAXOAUTHCS B aTOMHOM siipe. [IpuasaTh pazmep siapa 107(-14) m.

3. BBIUHCITUTH HEOTIPEIeIEHHOCTh KOOPAUHATH B OCHOBHOM COCTOSIHUM YaCTHIIbI B O€CKOHEYHO TITyOOKOM
MIOTCHIUAILHOW SIME IIAPUHOM a.

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

5. Uemy paBHA BEpOSATHOCTb HAXOKEHUS IEKTPOHA BHE KIACCUYECKUX I'PAHULL €r0 JBUKEHUS JUIs
JMHEWHOTO OCUMJIISTOPA B IEPBOM BO30YK/I€HHOM COCTOSTHUH?

Tewma 4. J[BuxkeHre 4aCTHUIIBI B IEHTPAJIBHOM I0JIe
1. ITpuHIMI CyNepro3uiii B KBAHTOBOM MEXaHHUKE U €€ (PU3NYECKUI CMBICI.
2. Jlokasarb, 4TO AMEKTPOH HE MOKET HAXOAUTHCS B aTOMHOM sipe. [IpunsaTh pazmep sapa 107(-14) m.

3. BBIUMCITUTH HEOIPEIeIEHHOCTh KOOPAUHATH B OCHOBHOM COCTOSIHUHM YaCTHIIbI B O€CKOHEYHO TITyOOKOM
MIOTCHIUAILHOW SIME IIAPUHOM a.

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

5. Uemy paBHaA BEpOSATHOCTb HAXOK/IEHUs IEKTPOHA BHE KIACCUYECKUX T'PAHULL €r0 JBUKEHUS JUIs
JMHEWHOTO OCUMJIISATOPA B IEPBOM BO30YK/I€HHOM COCTOSTHUH?

Tema 5. Atom Bomopona
1. ITpuHIMI CyNepro3uIii B KBAHTOBOM MEXaHHUKE U €€ (PU3NYECKUI CMBICI.
2. Jlokasarb, 94TO IEKTPOH HE MOKET HAXOAUTHCS B aTOMHOM siipe. [IpuasaTh pazmep sapa 107(-14) m.

3. BBIUHCITUTH HEOTIPEIeIEHHOCTh KOOPAUHATH B OCHOBHOM COCTOSIHUHM YaCTHIIbI B OECKOHEYHO TITyOOKOM
IIOTCHIUAILHOW SIME IIAPUHOM a.

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

5. Uemy paBHA BEpOSTHOCTb HAXOKEHUS IEKTPOHA BHE KIACCUYECKUX T'PAHHULL €r0 JBUKEHUS JUIsS
JMHEWHOTO OCUMJIISATOPA B IEPBOM BO30YK/I€HHOM COCTOSTHUH?

Tema 6. MHOTORIEKTPOHHBIE ATOMBI
1. IlpuHIMI CyNepro3uIMi B KBAHTOBOM MEXaHHUKE U €€ (PU3NYECKUI CMBICI.
2. Jlokasarb, 94TO IEKTPOH HE MOKET HAXOAUTHCS B aTOMHOM sipe. [IpuasaTh pazmep sapa 107(-14) m.

3. BBIUMCITUTH HEOIPEIEIEHHOCTh KOOPAUHATH B OCHOBHOM COCTOSIHUHM YaCTHIIbI B O€CKOHEYHO TITyOOKOM
MIOTCHIUAILHOW 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?

Tema 7. MarHuTHbIA 1 MEXaHUYECKU MOMEHTBI aTOMa
1. ITpuHIMI CyNepro3uIMi B KBAHTOBOM MEXaHHUKE U €€ (PU3NYECKUI CMBICI.
2. Jlokasarb, 94TO MEKTPOH HE MOKET HAXOAUTHCS B aTOMHOM siipe. [IpunsaTh pazmep sapa 107(-14) m.
3. BBIYHCITUTH HEOTPEIeIEeHHOCTh KOOPAUHATH B OCHOBHOM COCTOSIHUHM YaCTHIIbI B O€CKOHEYHO TITyOOKOM
IIOTCHIUAILHOW SIME IIAPUHOM a.
4. BolBeCcTH 3aKOH COXpaHEHMsI YIIIOBOI'O MOMEHTA U3 CBOMCTB OAHOPOAHOCTU U U30XPOHHOCTH
IIPOCTPAHCTBA.
5. YeMy paBHa BEpPOSATHOCTb HaXOXKJIEHUS 3JIEKTPOHA BHE KIACCUUYECKUX T'PAHUIL] €T0 ABWKEHUS IS
JMHEWHOTO OCUMJIISATOPA B IEPBOM BO30YK/I€HHOM COCTOSTHUH?
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TecTtupoBanue

Tema 4. JIBu>KeHNE YacTULBI B LIEHTPAJIBHOM I10JIE
Brraucnuth 1yMHY rojloBHOW JTMHUM cepuu JlaliMana atoma Bogopoza.
1215.68 A
1311.07 A
6562.72 A
3210.83 A

CKOJIBKO Y3JI0B BOJTHOBOH (PyHKITMHM 3JIEKTPOHA B aTOME BOJIOPO/Ia B COCTOSTHUM 4p?

2

Broraucants HCBCPOSTHOC MOJIOKCHUC DJICKTPOHA OTHOCUTCIIBHO dIpa B aTOME BOAOPOJa B COCTOSIHUU

8,464 A
4.761 A

2.116 A

1.06 A

BberanciauThs NOTCHIMA HOHU3ALMH aTOMa IIO3UTPOHHUS

24,3 5B

6,8 5B

17,0 »B

13,6 5B

Tema 7. MaroHuTHBIN 1 MEXaHUYECKANA MOMEHTBI aTOMa

BeruucnauTs JJIMHY TOJIOBHOM JIMHUY cepuM JlaliMaHa aroMa BOAOpO/a.

1215.68 A

1311.07 A



6562.72 A

e

d.  3210.83A

2. CKoJbKO y3J10B BOJHOBOM (DYHKIIMH 3JIEKTPOHA B aTOME BOAOPOJIA B COCTOSIHUU 4p?

a. 2
b. 3
c 4
d 0

3. Brranciauts HCBCPOSTHOC MOJIOKCHUC DJICKTPOHA OTHOCUTCIIBHO dIpa B aTOME BOAOPOJa B COCTOSIHUU
417

a. 8,464 A
b. 4.761A
c. 2.116A
d.  106A

4. Breraucnuts MMOTCHIO WA MOHU3AIIUU aTOMa ITO3UTPOHUS

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

C. 17,0 aB
d. 13,63B

4.3 IIpomexxyTouHast aTTeCTAIMA 110 AUCIUIUIMHE MPOBOIUTCS B JopMe 3adeTa, IK3aMeHa

Tunosbie Bonpocsl 3a4era (IIK-2, ITK-7)
Bomnpocs! no auctuminie « KBantoBast Teopusi» Asisg3auera
. du3nyeckue NpeAnoChIKH BOSHUKHOBEHHSI KBAHTOBOM MEXaHUKH.
. [locTynarsl KBAaHTOBOM MEXaHUKHU.
. CooTHomIeHHs HeonpeaeIeHHoCcTel [ elizenoepra.
. OpTOHOPMHPOBAHHOCTH COOCTBEHHBIX (PYHKIIHI SPMUTOBBIX ONEPATOPOB.
. Paznoxenue no 6asucy. [puanun cynepno3unuu. @u3ndeckuid CMbICT KOG OUIIMEHTOB Pa3IOKEHHUS.
. OcHOBHbBIE CBOMCTBA BOTHOBBIX (DYHKLIMH U OTEPaTOPOB B KBAHTOBOM MEXaHHKE.
. YcrioBust OJHOBpEMEHHOW N3MEPUMOCTH (hr3HuecKuX BeiauuuH. [IpsMas u oOparHas TeOpeMbl.

(e BN B e N I Y N O

. Kanoaunuecku COIIPAKCHHBIC (I)I/I3I/I‘IGCKI/IC BenuunHBL. COOTHOIICHUE HCOHpeI[eJIeHHOCTef/’I JJIA
KaHOHUYCCKHU COMPSKCHHBIX BCJIMYNH.

9. YpaBHEHHE HEPEPHIBHOCTH B KBAHTOBOM MEXAHHKE.

17
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10. YpaBuenus nuwxenus B popme [erizendepra. IHTerpanbl 1BUKEHUS.
11. Teopemsl DpeHdecra.

12. Yactuna B 6€CKOHEUHO ITyOOKOW OJHOMEPHOM MPSAMOYTOIBHOM MOTEHIAIBHOH siMe. CIIeKTp SHEPTUi.
Bonnossie pynkiym. @u3nyeckuii cMbICT KBAHTOBOTO YHUCIIA.

13. Yactuna B npsAMOYTOJIbHOH sIME€ KOHEUHOW TITyOUHBI.

14. TIpoxokIeHHE YaCTHUIIbI Yepe3 MOTEHIIMAIbHBIN 6apbep npsiMoyroibHOl hopmbl. Koaddurment
MPO3pavyHOCTH Oapbepa.

15. TIpoxokIeHrEe YacTHUIIbI Yepe3 MOTEHIINAIbHBIN 0apbep MPOU3BOJILHON (HOPMEI.

16. TynnensHbIH 3¢ ekt B mpupoze.

17. OnHOMEpHBI KBAaHTOBBI rapMOHUYECKUN ocimuisitop. HyneBast sneprusi. @OHOHBI.
18. Yactuia B HIEHTPAJTIbHO-CUMMETPUYHOM MMOTEHIIUATIBLHOM TOJI€.

19. Atom Bonopona. BomHoBbIE PyHKITHH.

20. Arom Bonopona. Cnextp sHepruii. CriekTpajibHbIE CEpUU.

21. TIpyHIHUTT TOXAESCTBEHHOCTH OAMHAKOBBIX YacTUIl. CHMMETPUYHBIC 1 aHTUCUMMETPHUYHBIC BOJTHOBBIC
¢dbyHkmu. Bo3oHbBI 1 GEePMHOHEI.

22. Teopust Bo3MyIlleHUM B ciiydae N-KpaTHOTO BBIPOXKIACHUS.

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

24. Toku B aTOMax.

25. MarnuTHbIl MOMeHT atoMa. Maraeton bopa.

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

27. DneKTpoHHAs CTPYKTYpa MHOTORJIEKTPOHHOTO atoMa. Ci1ou 1 000JI0UKH.
28. Dddexr skpannposanus. [Ipasuno KneukoBckoro.

29. IlpaBuno XyHaa. OcHOBHasi BAJIGHTHOCTb aTOMOB.

Tunosble 3axanus s 3adera (IIK-2, ITK-7)
3agaHus I 3aUeTa
1. ChopmynupyiiTe mOCTyaaThl KBAHTOBOM MEXaHHUKH U MOSICHUTE UX (PU3UICCKUN CMBICT?

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

3. Kakoe cBolicTBO COOCTBEHHBIX (DYHKIIUI SPMUTOBOTO OTIEpaTopa 00E€CIICUNBAET PA3IOKEHUE JTI000H
BOJTHOBOH (hyHKIIMHM 110 O6a3ucy?

4. Kak nepeiTy oT KOOPAMHATHOTO MIPEICTABICHNS BOTHOBOW (PyHKIMH K F-mipencraBnenno?

5. Iosicaure pu3ndeckuii CMbICT KO3((HUITMEHTOB pa3iokeHHs BOMIHOBOH (yHKIK no F- 6azucy?
6. [IpuHIIUTT CyNIEepIIO3UITMN B KBAHTOBON MEXAaHHMKE M €T0 (PU3NUECKUI CMBICIL.

7. ®uznyeckuii cMbIcT BOTHOBOU (yHKIMU. KTO BriepBble nain o0bsicHeHHE -(QyHKIHH?

8. Ha xakoM OCHOBaHUM BOJHOBYIO (DYHKIIMIO MO>KHO pacCMaTprBaTh KaKk BEKTOpP COCTOSTHUS B
npocTpadcTBe [ mnpdepra? KTo BiepBbie BBEN Takoe IpeicTaBlieHue?

9. [lepeuncnure naypearoB HobeneBckoi mpeMun, 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 MEXAHHUKE.

12. BoiBeCTH YCTIOBUS, IPH KOTOPBIX ABE (PU3UIECKUX BETUIMHBI B KBAHTOBOM MEXaHUKE UMEIOT
OJTHOBPEMEHHO OTpE/IeNICHHbIC 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. CootHomenue HeonpeaeneHHOCTH [ eif3enOepra u ero Gu3NYeCKHii CMBICI.

16. [Ipu Kakux yCIOBHsIX 1BE (DU3NUCCKHE BEIIMUNHBI SBJISIOTCS KAHOHUYECKU COMPSKCHHBIMU?
17. BeiBeCTH COOTHOIIIEHUE sl (GPU3HUECKHUX BEIMYUH, ONIEPATOPI KOTOPHIX HE KOMMYTHUPYIOT.



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

19. Pemiuts ypaBuenue lpénunrepa mist cBOOOIHO ABMKYIIIEHCS yacTHIlbl. Kakne BeTMUYUHBI UMEIOT
OIIpENIETIEHHOE 3HAYEHUE B ’TOM COCTOSIHUM?

20. JloxazaTe 3pMUTOBOCTH OIIEpaToOpa UMIYJbCa.

21. Jloka3atb 3pMUTOBOCTH oneparopa ['amuibToHa.

22. Ilpu Kakux ycnoBHUsAX (pU3nuecKasi BETMYMHA B KBAHTOBOW MEXAHHKE SIBIISICTCSI MHTETPAJIOM JIBUKCHHSI?
23. Kakoe ypaBHEHHE B KBAHTOBOM MEXaHHUKE MO3BOJISECT AaHATU3UPOBATh HHTETPAJIbI JBHIKECHUS 7

24. IlepeunicnuTe BaKHEHIINE 3aKOHBI COXPAHEHNUS U MIOSCHUTE UX CBS3b CO CBOMCTBAMU CUMMETPUHN
IIPOCTPAHCTBA U BPEMEHHU.

25. BBIBECTH 3aKOH COXPaHEHUs YJHEPIMH U3 CBOMCTBA OHOPOJAHOCTH BPEMEHHU.
26. BpiBeCTH 3aKOH COXpaHEHHUsI UMITYJIbCa U3 CBOMCTBA OAHOPOAHOCTH MPOCTPAHCTRA.

2’7. BBIBECTH 3aKOH COXPaHEHUs YIJIOBOIO MOMEHTA U3 CBOMCTBA OJHOPOJHOCTH U U30TPOMHOCTU
IIPOCTPAHCTBA.

28. BeIBECTH ypaBHEHHE, ONMCHIBAIOLIEE CTALIMOHAPHOE COCTOSIHUE KBAHTOBOM CUCTEMBI?

29. JIokaxxuTe, 4TO CTAlMOHAPHBIE COCTOSIHUSI OPTOHOPMHUPOBAHHBI.

30. BoiBeCTH COOTHOIIEHUS MEKYy CPEIHUMU 3HAYCHUSIMUA UMITYJIbCA U KOOPJAUHATHI YACTHUIIbI B COCTOSTHUU
.

31. BblBeCTH COOTHOIIEHUE MEXKIY CPEAHUM 3HAYEHHEM CHJIbI U CPETHUM 3HAYEHUEM MOTEHI[MATbHOM
SHEPIHUHU.

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

33. Pemuth ypaBuenue Ipénunrepa nist yacTUIbI, JBUXKYIIECHCS B OJHOPOIHOM MOTEHIIMAIBHOM TOJIE
U=const.

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

35. Iy TuHEHHOTO TapMOHUYECKOTO OCLHUIUISATOPA, HAXOISAIIErocsi B OCHOBHOM COCTOSIHUM BBIYUCIUTH
<x2> U CPEeJIHIOI0 MOTEHIINAIbHYIO SHEPTHUIO.

36. J1ns1 TMHERHOTO TapMOHUYECKOTO OCLMIIISATOPA, SHEPTUS KOTOPOTO , BBIYMCIUTD CPEAHIOIO
KMHETUYECKYI0 SJHEPIHIO.

37. Ilouemy m00y10 (PU3UUECKYIO CHCTEMY BOJIHM3H MOJIOKEHUS PABHOBECHS MOYXKHO MOJICTHPOBATh
rapMOHUYECKUM OCIIILIATOPOM?

38. MlaiiTe onpeneneHre TapMOHMYECKOTO U aHTAPMOHMYECKOTO MPHOIHNKEHUS.

Berauciauts ko3 durment npospadnoctu D 6aprepa npsimoyronsHoi hopmbl ipu U=20 5B u a =0.1 am
JUIS1 DJIEKTPOHA M MTPOTOHA ¢ 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 ¢ SHeprueit 1B npoiifeT 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 GeckoHeuHoM mupuHBL. Ha KakoM paccTOSTHUM OT TOBEPXHOCTH Oaphepa IMIIOTHOCTh TOKa
AIIEKTPOHOB YMEHBIIUTCS B € pa3?

41. Yemy paBHa BEpOSITHOCTh HAXOXKIEHUS AJIEKTPOHA BHE KIIACCUUECKUX TPAHUIL €r0 ABUKCHUS IS
JMHEWHOTO OCUMJIISTOPA B IEPBOM BO30YK/I€HHOM COCTOSHUH?

42. Tlpusenute 10 mpumMepoB MPOSBICHUS TYHHEIHHOTO 3 (eKTa B MPUPOE U TEXHHKE.

43. Haiitu coOCcTBEeHHBIC (DYHKITUU U COOCTBEHHBIC 3HAYEHUS omieparopa , || [ a3uMyTaJabHBIN Yyromi
(yuectb, uto [I([1)=L1([1+2[])).

44. Haiitu coOcTBeHHBIC (DYHKITMU U COOCTBEHHBIC 3HAYEHUS omeparopa , eciu [ 1(x)=[1(x+ a), rae a=const.
45. B oqHOMEpHOH IPSIMOYTOJIBHON 0€CKOHEUHO ITyOOKO# MOTEHIIMATBLHON SIME ITUPUHOMN a HAXOIUTCS
gacTuia B cocTosHuM [ (x)=Asin2([1x/a). Onpenenutb BepOITHOCTh MPEObIBAHUS YACTUIILI B OCHOBHOM
COCTOSIHMM U CpEJIHEE 3HAUEHUE KMHETUUECKOIN SHEPIUN.
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46. OnpenenuTs CpeHee 3HAYCHIEe MEXaHUUECKOW BETMYUHBI, OITUCHIBAEMOI OMEpPaTOpoOM B COCTOSIHUU
C()=Asin20], tme [ [J azumyTtansnbii yromn (20 0T 10O).

Tunosbie Bonpocsl 3k3amena (IIK-2, I1K-7)
Bonpocsl no aucnumimue «KBanrosasi reopus» 1J1s1 IK3aMeHa
. Pu3nyuecKre NpeaArnoChbIKA BO3SHUKHOBEHHSI KBAHTOBOM MEXaHUKH.
. IlocTynarsl KBAHTOBOM MEXAHUKHU.
. CooTHomeHus HeompeaeneHnocrel I eiizendepra.
. OpTOHOPMHPOBAHHOCTH COOCTBEHHBIX (PYHKIIHI SPMUTOBBIX ONEPATOPOB.
. Paznoxenue no 6asucy. [lpuanun cynepno3uiiun. @uzndeckuii CMbICT KOAGGUIIMEHTOB Pa3IoKEHHUS.
. OcHOBHbBIE CBOMCTBA BOJTHOBBIX (DYHKLIMH U ONEpaTOpOB B KBAHTOBOM MEXaHHKE.
. YcroBUsl OAHOBPEMEHHON U3MEPUMOCTH (u3nyecKux BenuyuH. [IpsiMas u oOpaTHas TeOpeMbl.

0 I N W bW

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

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

12. Yactuia B 0€CKOHEYHO TTyOOKOW OTHOMEPHOU MPSAMOYTOIBHOM MOTEHITUAILHOM siMe. CIIeKTp SHEPTHiA.
BonnoBeie Gpynkimm. @usndeckuii CMbICT KBAHTOBOTO YHCIIA.

13. Yactuia B mpsMOYTOJILHOM sIME€ KOHEUHOH TITyOMHBI.

14. TIpoxoxieHre YacTUIbl Yepe3 MOTeHIUANbHBIN Oaphep npsaMoyroiabHoil popmel. Koaddumment
MIPO3paYHOCTH Oapbepa.

15. IIpoxoxieHue yacTUIbl Yepe3 MOTeHIUATbHbIN Oapbep MPOU3BOIBLHON (POPMBI.

16. TynnensHbIN 3P dekT B mpupoze.

17. OnHOMEpHBIN KBAaHTOBBIM rapMOHMUYECKHi ocumiaTop. Hynesas sHeprusi. @OHOHBI.
18. YacTuiia B HEHTPATIbHO-CUMMETPUYHOM MOTEHIIHAIBHOM TI0JIE.

19. Atrom Bomopozaa. BonHoBbie (hyHKIMU.

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

21. TIpyHIHMI TOXAECTBEHHOCTH OAMHAKOBBIX YacTUIl. CHMMETPUYHbIC U aHTUCUMMETPHUYHBIEC BOJTHOBBIC
¢byukuuu. bo3oHb! 1 (hepMUOHBI.

22. Teopust BO3MyILEHUH B cirydyae N-KpaTHOTO BBIPOXKIECHUS.

23. Teopust BO3MyIIEHUH B clly4yae 2-KpaTHOTO BBIPOXKICHHUS.

24. Toku B aToMax.

25. MarauTtHbIii MOMEHT aroma. Marneton bopa.

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

27. DneKTpoHHAask CTPYKTypa MHOTO3JIEKTPOHHOTO aroma. Ciiou U 000JI0UKH.
28. Dddext sxpanupoBanus. [Ipasuno KieukoBckoro.

29. IlpaBuno Xynaa. OcCHOBHasi BAJICHTHOCTb aTOMOB.

Tunosble 3aganusa 1 3x3amena (IIK-2, IIK-7)
3agaHus 11 dK3aMeHa
1. ChopmynupyiiTe mocTyaaThl KBAHTOBOM MEXaHUKH U MOSICHUTE UX (PU3NUECKUI CMBICIT?

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

3. Kakoe cBOHCTBO COOCTBEHHBIX (PyHKIIMI )PMHUTOBOTO OINEpaTopa 00eCIeYNBAET pas3IoKeHUe JTH000H
BOJIHOBOH (pyHKIMHM 110 6a3ucy?

4. Kak nepeiT OT KOOPAMHATHOTO MPECTAaBICHNUS BOTHOBOM (pyHKMu K F-ipencraBienuio?

5. [MosicauTe pusmdecknii cMbICT KOI(PPHUITUEHTOB pa3noKEeHHUS BOJIHOBON GyHKINHU 110 F- 6azucy?
6. [TpuHIUIT CYyTIepIO3UIINH B KBAHTOBOW MEXaHHUKE U €10 PU3NICCKUN CMBICI.

7. ®U3MYEeCKUd CMBICT BOTHOBOU QyHKITMU. KTO BriepBhie Aa)1 00bsICHEHHE -(QyHKIIHH?



8. Ha xakoM OCHOBAaHUH BOJHOBYIO (D)YHKIIMIO MOXKHO pacCMaTpUBaTh KaKk BEKTOP COCTOSIHUSA B
npoctpancTse [ mnp0epra? KTo BriepBbie BBEN Takoe MpeaCcTaBIeHUE?

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

10. YcnoBust TOTHOTHI COOCTBEHHBIX (DYHKIIMIA OTIEpaTOpOB B KBAHTOBOW MEXaHHKE.

11. Tlepeuncnute OCHOBHBIE CBOMCTBA BOJIHOBBIX (DYHKITUH M OMEPAaTOPOB B KBAHTOBOW MEXaHHKE.

12. BoiBecTH yCIIOBHS, IPU KOTOPBIX ABE (PU3MUYECKUX BEITMYMHBI B KBAHTOBOM MEXaHUKE HMEIOT
OJTHOBPEMEHHO ONPEEIICHHBIE 3HAYCHHUS.

13. Jloka3arb, 4TO €CIU JIBa OIEpaTopa KOMMYTHPYIOT, TO OHHU UMEIOT OJIHY CUCTEMY COOCTBEHHBIX
byHKIUI.

14. Ilouemy B KBaHTOBOH MEXAHUKE OTCYTCTBYET ITOHATHE TPACKTOPUH U YaCTHUILIBI?

15. CooTHomeHre HeonpeIeIeHHOCTH | eif3enOepra u ero Gu3n4ecKuil CMBICII.

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

17. BeiBecTH cOOTHOILIEHUE ISl (PU3UUYECKUX BEIMYUH, ONIEPATOPBI KOTOPHIX HE KOMMYTHUPYIOT.

18. BoiBecTH SBHBIM BUJ COOCTBEHHBIX (DYHKIMI OIEpaTopa UMITYJIbCa, HOPMHUPOBAHHBIX HA SIIUK
(TpexMepHBbIi citydaii).

19. Pemiuts ypaBHenue lIpénunrepa mis cBOOOIHO ABMKYIICHCS yacTHIbl. Kakne BeTMUYUHBI UMEIOT
OIIpENIETIEHHOE 3HAYEHHUE B TOM COCTOSIHUM?

20. JloxazaTe 3pMUTOBOCTH OIIEpaToOpa UMIYJbCa.

21. Jloka3ath 3pMUTOBOCTH oneparopa ['amuibsToHa.

22. TIpu KakuX yCIOBUSAX (pu3MUYEcKast BeIMUYMHA B KBAHTOBOM MEXaHUKE SBISETCS MHTETPAJIOM JIBUKECHUS?
23. Kakoe ypaBHEHHE B KBAHTOBOM MEXaHHUKE MO3BOJISECT AHATU3UPOBATh HHTETPAJIbI JBHIKCHUS 7

24. IlepeunicnuTe BaKHEHIINE 3aKOHBI COXPAHEHNUS U MIOSICHUTE UX CBS3b CO CBOMCTBAMU CUMMETPUHN
IIPOCTPAHCTBA U BPEMEHHU.

25. BBIBECTH 3aKOH COXPaHEHUS YJHEPIMH U3 CBOMCTBA OHOPOJHOCTH BPEMEHHU.

26. BpIiBeCTH 3aKOH COXpaHEHHUsI UMITYJIbCa U3 CBOMCTBA OAHOPOAHOCTH MPOCTPAHCTRA.

277. BBIBECTH 3aKOH COXPaHEHUs YIJIOBOIO MOMEHTA U3 CBOMCTBA OJHOPOJHOCTH U U30TPOMHOCTU
IIPOCTPAHCTBA.

28. BriBecTH ypaBHEHHE, ONUCHIBAIOIIEE CTAIMOHAPHOE COCTOSIHUE KBAHTOBOM CUCTEMBI?

29. JIokaxxuTe, 4TO CTAlMOHAPHBIE COCTOSIHUSI OPTOHOPMHUPOBAHHBI.

30. BeiBeCTH COOTHOILLIEHUS MEXy CPEAHUMHU 3HAYEHUSAMH UMITYJIbCa U KOOPAWHATHI YaCTULBI B COCTOSHUU
L.

31. BeIBeCTH COOTHOILIEHUE MEXKIY CPEIHNUM 3HAUEHUEM CHJIbI MU CPETHUM 3HAUEHUEM IOTEHIIUAIBHON
SHEPIHUHU.

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

33. Pemuth ypaBuenue lIpénunrepa nist yacTUIbI, JBUXKYIIECHCS B OJHOPOIHOM MOTEHIIMAIBHOM TOJIE
U=const.

34. IIpoBepUTh COOTHOILICHUE HEONPEACTCHHOCTH Il YaCTHUIIBI B OCHOBHOM COCTOSIHUU B O€CKOHEUHO
DTyOOKOH MOTEHIIMAILHON SIMeE.

35. J1ns TMHERHOTO FapMOHUYECKOTO OCLMILISATOPA, HAXOAAIIETOCsI B OCHOBHOM COCTOSIHUU BBIYHCIIUTD
<x2> U CPEeJIHIOI0 MOTEHINAIbHYIO SHEPTHUIO.

36. J{ns1 TMHERHOTO TapMOHUYECKOTO OCLMIIISATOPA, SHEPTUS KOTOPOTO , BBIYMCIUTD CPEAHIOIO
KMHETUYECKYI0 SJHEPIHIO.

37. Ilouemy m00y10 (PU3UUECKYIO CHCTEMY BOJIHM3H MOJIOKEHUSI PABHOBECHS MOYXKHO MOJIETTHPOBATh
FapMOHMYECKUM OCLUILIATOPOM?

38. MlaiiTe onpeneneHre TapMOHHMYECKOTO U aHTAPMOHMYECKOTO MPHOINKEHUS.

Berauciauts ko3 durment npospaunoctu D 6aprepa npsimoyroasHoi hopmbl ipu U=20 5B u a =0.1 am
JUIS1 DJIEKTPOHA M MTPOTOHA ¢ 3Heprueit 10 3B.

Jlist wactunbl Mmaccoit m u sHepruei E<UQ nHalitu k03¢ GUIMeHT npo3padHoCcTy Oapbepa, 3aIaHHOTO Ha
noteHImanbHou kpuBoit: U(x)=U0(1-x2/a2).
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39. Kaxkas 1onst 3JeKTpOHOB ¢ SHeprueit 13B npoiineT yepes noreHIMaIbHbIN Oapbep BHICOTON 8 3B 1
tonmmuHoM 0.5 n 0.3 HM?
40. TToTok 37eKTpOHOB ¢ 3Heprueit 1 3B nBMkKeTcs K NOTeHIHATBHOMY MPSMOYTOIBHOMY Oapbepy BBICOTON
10 5B GeckoHeuHo# mupuHbl. Ha KakoM pacCTOsITHMM OT OBEPXHOCTH Oapbepa IMIIOTHOCTh TOKa
3JIEKTPOHOB YMEHBIIUTCS B € pa3?

41. Yemy paBHa BEpOSITHOCTh HAXOXKACHUS SJICKTPOHA BHE KJIIACCHUECKUX TPAHUI] €T0 IBUKCHUS JIJIS
JMHEWHOTO OCHMJUISTOPA B IEPBOM BO30YKJICHHOM COCTOSTHUH?

42. IpuBeaute 10 mpuMepOB MPOSIBICHUS TYHHEIBHOTO 3 deKTa B MPUPOJIC U TEXHHKE.

43. Haiitu cobcTBeHHBIE (PYHKIIMK M COOCTBEHHBIE 3HAUEHUS orieparopa , [ [1 a3uMyTallbHBIN yrol
(yuectb, yto LI([))=LI(L1+20])).

44. Haiitu cobcTBeHHBIE (DYHKIIMU M COOCTBEHHBIE 3HAUEHUS oreparopa , ecnu [1(x)=L1(x+ a), rme a=const.

45. B oqHOMEpHOI MPSIMOYTOJIbHON OECKOHEYHO ITyOOKOM MOTEHIINATBLHOM sIME ITMPUHON a HAXOIUTCSI
gacTuia B coctossaun || (X)=Asin2([ 1x/a). OnpeneauTs BEPOATHOCTh NMPEOBIBAHUS YaCTHUIIHI B OCHOBHOM
COCTOSIHUM U CpeJlHee 3HaUCHUE KHHETHUECKOI SHEPTUu.

46. OnpenenuTs cpeHee 3HAYCHIEe MEXaHUUECKOW BETMYUHBI, OITUCHIBAEMOI ONEpaTOpoOM B COCTOSIHUU
C()=Asin20], rme [J [J azumyTtansHbli yron (20 LT 1O).

Tunosbie TeMbl KypcoBbix pador (IIK-2, ITK-7)
I[IpumepHbIe TEMbI KYPCOBBIX PadoT

1 KBaHTOBO-KOPITyCKYJISIPHBINA Jyaau3M.
2 Hayunas mixona H.bopa u ee Bkiiag B co3gaHue KBaHTOBOUM (DHU3HKH.
3 KBaHTOBBIM rapMOHUYECKUN OCIHUIIIATOP B MPUPO/IE.
4 Ponb TyHHETUPOBAHMS JIEKTPOHA B 00PAa30BaHUU XUMUYECKOM CBSI3H.
5 Hcropus co3gaHus KBAHTOBOW XUMUHU.
6 ®duznka TYHHEILHOIO MHUKPOCKOIIA.
7 KBanTOBas (pu3rKa BHyTPEHHETO M BHEIIHETO (POTOddeKTa.
8 KBanToBas ¢pusuka GpyHIaMEHTAIBHBIX B3aUMOCHCTBUN B IPUPOJIE.
9 KBaHTOBas JIECTHULIA U CTPYKTypa MaTepUH.
10 Bxnax H. bopa u A. DiiHmTeitHA B 9BOIOIHMIO TIPEICTABICHU KBAHTOBOW (PU3UKH.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

3auer
CCKPHUIITOPHI OBHH ) — OCHOBHBIC ITPHU3HAKK OCBOCHUA (I10Ka3aTC/IN
Orenka Kommnerenmu Heckp pEL (VP ) P (
TOCTHXKEHHMSI pe3ynbTaTa)
I1K-2 He yBepeHHo Biameer CTaHIAPTHBIMH METOJAMH pabOTHl C

Pa3IMYHBIME ONEPAIIMOHHBIMU CHCTEMaMH, ¢ 0a3aMu JaHHBIX H C
AKCTIEPTHBIMH CHCTEMAaMU; YaCTUYHO BJIaJICET PpUeMaMu 00pabOTKH
MHPOPMAlMM  C  TOMOIIBI0  COBPEMEHHOTO  IPOTPaMMHOTO
obecnieuenus (I10); cnocobeH UHTEPIIPETUPOBATH TOJBKO TUITHYHBIE
SIBJICHHST; BJIAJICET TCPMHUHOJIOTUEH TPEIMETHON 00JIACTH 3HAHHUS, HE
JOCTAaTOYHO BJIaJIeeT HAaBBIKAMHU

OoubmorpaduIeCcKoOro MONCKa.




«3a4TCHO»
(50 - 100 6anoB)
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MK-7

Henonnsie 3HAHUS TpeOoBaHUii, IpeAbsABIAEMBIX K
MH(POPMALMOHHO- OUOIUOrpahuIecKM UCTOUHUKAM JIHCTBYOMIEH
HOPMaTUBHOW IOKYMEHTAalMEH

B 1memom ycmemHo chopMHpOBaHHOE, HO HE CHCTEMHOE
(comepkamiee 3aMeTHbIE MPOOENBl) YMEHHE CaMOCTOSITEIBHO
00pabarkIBaTh U IIPEICTABIIATh pe3yabTaTh
HAay4YHO-MCCIIEIOBATEIbCKUX paboT Mo yTBEPXKACHHBIM (hopMam

B nenom ycremHoe, HO He CUCTEMaTUYeCKOE NMPUMEHEHHE HaBBIKOB
pa3pabOTKH,  COINIaCOBAaHUSI W YTBEPXKICHUS  TEXHUUYECKOMN
JOKYMEHTAIMH Pa3IMYHOTO YPOBHS CIOKHOCTH (OTUYETHI, METOMKH,
IIPOTpaMMBbl UCIIBITAHUH U JIp.)

«HE 3a4TCHOY»
(0 - 49 6amon)

[1K-2

He Bnameer crangapTHeIMH MeTodaMu pPabOTHl C pa3IMYHBIMU
OTIEPAIMOHHBIMHU CUCTEMaMHM, C 0a3aMu JTaHHBIX U C HKCHEPTHBIMU
CHUCTEMaMH; YaCTUYHO BJIAJICCT NMpueMaMu 00paboTKu WH(pOpMaIuu
C TIOMOIIBI0O COBPEMEHHOro TmporpammHoro obtecrneuenus (I10);
CIOCOOEH MHTEPHPETUPOBATh TOJILKO TUIIUYHBIC SIBJICHUS; BIIaJEET
TEPMUHOJIOTHECH TpPEeIMETHON O00NacTH 3HAHUSA, HE JOCTAaTOYHO
BJIa/Ie€T HaBBIKAMHU

OoubImorpaduIeCcKoOro MoNCKa.

IIK-7

®parmeHTapHOE IPUMEHEHNE HABBIKOB Pa3pa0OTKH, COTIIACOBAHUS H
YTBEP)KICHHUSI TEXHHUYECKOW OKYMEHTAIMH PAa3JIMYHOTO YPOBHS
CIIOKHOCTH (OTYETHI, METOAUKH, TIPOTPAMMBI UCTIBITAHHIA U JIp.)
YacTHYHO  OCBOCHHOE  yMEHHE  OCYMIECTBISATh  NEPBUYHOE
JTOKYMEHTHPOBAHHWE PE3yJbTaTOB HAyYHO-  HCCIICAOBATEIbCKOM
paboThI (Ha ypoBHE 0(hOPMIICHHS TIPOTOKOJIOB JTA0OPATOPHBIX PaboT)
YacTMYHO OCBOCHHOE YMEHHE CaMOCTOATEIbHO 00padaThiBaTh M
MPEACTaBISITh PE3yJAbTaThl HAYYHO-HCCIICAOBATEIbCKUX paboT 110
yTBEPKICHHBIM (popmam

YacTHYHO OCBOCHHOE YMEHHE IMPOU3BOIUTH cOOp W aHau3
OoubamorpaduueCKuX KCTOYHUKOB HH(POpMAITUN

DK3aMeH

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JTOCTH>KCHHUSI pE3yJIbTaTa)

[1K-2

YBepeHHO BiIaJieeT METOaMU PaOOThI B PA3IMYHBIX ONEPAIMOHHBIX
cucTeMax, ¢ 6azaMu JaHHBIX, C SKCIIEPTHBIMU CUCTEMaMU; TPAMOTHO
WCIIONIB3YeT MPUKJIAAHBIC TPOTrPaMMBI ISl HaKOIUICHHS, 00paboTKH
W UHTEpPHpEeTalu JaHHBIX, IOJYYCHHBIX B XOJE IPOBEICHUS
AKCIIEPUMEHTA; YBEPEHO PEIIaeT yCIOKHEHHBIC 3a/a4H, HCTIOIb3YS
coBpemeHHoe [10; crmocoOeH KOPPEKTHO TPEICTABUTh PE3YJIbTaT
MPOBEJICHHBIX HCCIENOBAHUN ¢ TOMOIIbI0 coBpeMeHHoro I[1O;
CBOOOZHO OPHMEHTHPYETCS B CHCIHATM3UPOBAHHOW JUTEpaType W
nHpopmarmmy,

MOJTYYCHHOM U3 Pa3TMYHBIX HCTOYHHUKOB.




COTITHYHOY
(85 - 100 6ammoB)
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MK-7

VYenemnHoe U cUCTeMaTndyeckoe NMPUMEHEHHE HaBBIKOB pa3padOTKH,
COIVIACOBAHMS W  YTBEPXKJACHUS TEXHUYECKOM JIOKYMEHTALUU
Pa3IUYHOTO YPOBHS CIIOKHOCTH (OTYETHI, METOAMKH, MPOTPaMMBbI
WCIIBITAaHUH U Ap.)

[TonHOCTBIO C(HOPMUPOBAHHOE YMEHHE OCYIIECTBIATH IMEPBUYHOE
JOKYMEHTHPOBAHHWE  PE3yJbTaTOB HAy4YHO-  HCCIIEAOBATEIbCKOM
paboThl (Ha ypoBHE OPOPMIICHHS TPOTOKOJIOB JTAOOPATOPHBIX paboT)
CdhopmMupoBaHHBIE  CHUCTEMAaTHMYECKUE  TPEACTABICHUS  3HAHHS

TpeOoBaHuUH, IPEIBABISIEMBIX K UH(POPMAITUOHHO-
O6ubnuorpauueckiM HCTOYHUKAM JIEHCTBYIOIIEH HOPMATUBHOM
JOKyMEHTaluen

CchopmMupoBaHHBIE  CHUCTEMAaTHMYECKUE  TPEACTABICHUS  3HAHHS
TpeOOBaHUI K COCTABICHHIO M OQOPMIICHHIO HAyYHBIX OTYETOB,
MOSICHUTEIBHBIX ~ 3allCOK,  METOAMKY  pa3pabdOTKH  Hay4yHO
HCCIIE0BATEIBCKON CTATBH

«XOPOIIIOY
(70 - 84 6amnoB)

[1K-2

Bnaneer pasnpiMu criocobamu cOopa, 00pabOTKU U MPECTABICHUS
TEOPETHYECKUX W IKCIIEPUMEHTANBHBIX JaHHBIX; KPUTHYCCKH
OCMBICITUBACT TIONYYCHHBIC 3HAHUS; KOMIIETEHTCH B pa3IMYHBIX
CUTyallusIX; BIJIAJICET HaBBIKAMU OMOIMOTpadUUECKOTO IIOMCKA,
CaMOCOBEPIICHCTBYETCS, UCTIONIB3YS BO3BMOXKHOCTH
WH()OPMAITMOHHON CPEJIbI.

MK-7

B 1menom ycnmemHoe, HO cojep)kaiiee OTAEIbHbIE MPOOEbI
NPUMEHEHHE HABBIKOB Pa3pa0OTKH, COIIACOBAHUS U YTBEPKICHUS
TEXHUUYECKOM JIOKyMEHTallUd pPa3jIMYHOIO YPOBHS CIIOKHOCTH
(OT4ETHI, METOJUKH, IPOTPaMMBbl UCIIBITAHUHI U JIp.)

B nenom ycnemninesie, HO cofepKaliue OTAeIbHbIE TPOOEIbl YMEHHE
OCYLIECTBJIATH IEPBUYHOE JOKYMEHTHPOBAHUE PE3YJIBTATOB HAYyYHO-
HCCIIEIOBATENbCKONW paboThl (Ha ypoBHE O(GOpPMIICHHS MPOTOKOJIOB
nabopaTopHBIX paboT)

CdhopmupoBaHHbBIe, HO COIEpKallMe OTIENbHBIE MPOOeNbl 3HAHUS

TpeOoBaHuUH, IPEIBABISIEMBIX K UH(POPMAITUOHHO-
O6ubnuorpauyecKMM HCTOYHUKAM JIEHCTBYIOIIEH HOPMATUBHOM
JOKyMEHTaluen

CdopmupoBaHHbBIe, HO COIEpKalllMe OTIENbHBIE MPOOeNbl 3HAHUS
TpeOOBaHUI K COCTABICHHIO M OQOPMIICHHIO HAyYHBIX OTYETOB,
MOSICHUTEIBHBIX ~ 3allUCOK,  METOAMKY  pa3pabdOTKH  Hay4yHO
HCCIIEN0BATEIbCKOU CTATBH

[K-2

He yBepeHHO BnajeeT CTaHAAPTHBIMH METOAaMHU paboOTHl ¢
Pa3IUYHBIME ONEPAIMOHHBIMU CHCTEMaMHM, ¢ 0a3aMu JaHHBIX U C
HKCTIIEPTHBIMHU CUCTEMAaMU; YaCTUYHO BJaJIeeT MpueMaMu o0paboTKu
MHPOPMALIMM  C  TOMOIIBI0  COBPEMEHHOIO  IPOTPaMMHOTO
obecnieuenus (I10); cmocobeH HHTEPIPETHPOBATH TOJIBKO TUITHYHBIC
SBJICHUS; BJIa/ICET TEPMHUHOJIOTUEH MpeIMETHON 00IacTH 3HAHUS; HE
J0CTAaTOYHO BJIaJieeT HaBbIKAMHU

OoubnmorpauIecKoro mMoucKa.
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(Y OBICTEOPUTEIHHOY I1K-7 Henonnsie 3HAHUS TpeOoBaHUii, Hpe,Z[’bHBHH?MBIX If
(50 - 69 Gaon) I/IH(bOpMaLII/IOUHHO- 61/I6JII/IOFpabe/I‘-IeCKI/IM HMCTOYHUKAM JIEUCTBYIOLIEH
HOPMAaTHUBHOM JIOKyMEHTAaluen
B 1memom ycmemHo chopMHpOBaHHOE, HO HE CHCTEMHOE
(comepkamiee 3aMeTHbIE MPOOENBl) YMEHHE CaMOCTOSITEIBHO
00pabarkIBaTh U IIPEICTABIIATh pe3yabTaTh
HAay4YHO-MCCIIEIOBATEIbCKUX paboT Mo yTBEPXKACHHBIM (hopMam
B nenom ycremHoe, HO He CUCTEMaTUYeCKOE NMPUMEHEHHE HaBBIKOB
pa3pabOTKH,  COINIaCOBAaHUSI W YTBEPXKICHUS  TEXHUUYECKOMN
JOKYMEHTAIMH Pa3IMYHOTO YPOBHS CIOKHOCTH (OTUYETHI, METOMKH,
IIPOTpaMMBbl UCIIBITAHUH U JIp.)

[K-2 He Bmanmeer craHmapTHRIMH METOIaMHU palbOTHl C Pa3THYHBIMU
OTIEPAIMOHHBIMHU CUCTEMaMHM, C 0a3aMu JTaHHBIX U C HKCHEPTHBIMU
CHUCTEMaMH; YaCTUYHO BJIAJICCT NMpueMaMu 00paboTKu WH(pOpMaIuu
C TIOMOIIBI0O COBPEMEHHOro TmporpammHoro obtecrneuenus (I10);
CIOCOOEH MHTEPHPETUPOBATh TOJILKO TUIIUYHBIC SIBJICHUS; BIIaJEET
TEPMUHOJIOTHECH TpPEeIMETHON O00NacTH 3HAHUSA, HE JOCTAaTOYHO
BJIa/Ie€T HaBBIKAMHU

OoubImorpaduIeCcKoOro MoNCKa.

I1K-7 dparMeHTapHOE TPUMEHEHNE HABBIKOB Pa3pabO0TKH, COTTIAaCOBAHUS U
YTBEP)KICHHUSI TEXHHUYECKOW OKYMEHTAIMH PAa3JIMYHOTO YPOBHS
CIIOKHOCTH (OTYETHI, METOAUKH, TIPOTPAMMBI UCTIBITAHHIA U JIp.)
YacTHYHO  OCBOCHHOE  yMEHHE  OCYMIECTBISATh  NEPBUYHOE
JTOKYMEHTHPOBAHHWE PE3yJbTaTOB HAyYHO-  HCCIICAOBATEIbCKOM
paboThI (Ha ypoBHE 0(hOPMIICHHS TIPOTOKOJIOB JTA0OPATOPHBIX PaboT)
YacTMYHO OCBOCHHOE YMEHHE CaMOCTOATEIbHO 00padaThiBaTh M
MPEACTaBISITh PE3yJAbTaThl HAYYHO-HCCIICAOBATEIbCKUX paboT 110
yTBEPKICHHBIM (popmam

YacTHYHO OCBOCHHOE YMEHHE IMPOU3BOIUTH cOOp W aHau3
OoubamorpaduueCKuX KCTOYHUKOB HH(POpMAITUN

«HEYJIOBJICTBOPUTEIHLHOY
(menee 50 6amoB)

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

5.1 Meroauueckue yKa3aHus IO OpraHU3aIlUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Tpuctynas k M3y4EHHIO AMCLUIUIMHBI, B IEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObeM, a
TaKXKe MMOPAJO0K U3yUeHHsI U IIPENoAaBaHus ydeOHON AUCIUILINHBI, €€ pa3/elia, YacTH.

Jln1st caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszienbl «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) YKa3bIBAIOTCS BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, a TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTonmyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY —yKa3aHa
pPEKOMEHIyeMasi OCHOBHAs M IOTIOTHUTEIbHAS JTUTEPATYPA.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, IPOrpaMMHOE OOecCIeyYeHuE,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npo¢eCCHOHANBHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX IS OCBOCHUS
JTUCUUTUIAHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JCKIIMOHHOM 3aHSATHM Marepuajg M JOMOJHHUTh €ro € Yy4YeTOM PEKOMEHIOBAHHOW JIOMOJIHUTEIbHOM
JUTEPATYPHI;



- IIPU CAMOCTOATEILHOM U3YYEHUH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHON PabOTHI, 10 TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKIIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTuBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpbl IO
Te€MaM, BBIBOJIbI MO KaXKIOMY Bompocy. KoHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEPKaTh HE OTHOCAIIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl Hay4yHON JIHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHATHUAM JOJKHBI COAEPKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCHOJIb3yeMOIl HaydyHOH JHUTepaTyphl.
Koncniekt MoOXeT OBbITh OMOPHBIM (COXEP)KaTh JIMIIb OCHOBHBIE KIIIOUEBBIE IO3UIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporniecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTEHHSA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEUYEHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTDH aHHOTAITUH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTesss cO CTYIEHTaMH IO BOIpPOCaM
MPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONMPOC MOXKET TNPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepuana;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISAIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTOJHUTEIBHOIO MaTEpUaa;

- pPalMOHAJIBHOCTD UCIIOJIB30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALMEH, KOTOpas MOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaliaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:

- COJEp)KaHUE TMPE3CHTALUU: aKTyaJlbHOCTb TEMBI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COAEP)KAHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PECYPCBl. COOTBETCTBUE COAECPXAHUS U JIMTEPATyphl), IpaKTUUECKass HApPaBICHHOCTb, COOTBETCTBUE
CoZiepKaHus 3asiBICHHON (opMe, aleKBaTHOCTb UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
IIOCJIEJOBATENBHOCTD U JIOTUYHOCTD IIPE3EHTYEMOT0 MaTepHara;
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- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiH (YMUTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEeHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh H3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHaTbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALIMOHHOE o0ecriedeHre JUCHUITTHHbI

6.1 OcHoBHas UTEpaTYypa:

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

2. Kyk /1. KBanToBast Teopusi MOJICKYJSIPHBIX cUCTeM. EnunbIi moaxoy : [y4ued. mocodue]. - JlonronpymaHbIii:
Wznar. om "UnaTtennext", 2012. - 256 c.

6.2 JlonosHUTENBHAS IUTEpPATYpA:
1. lmonbckwii D.B. ATomHas ¢usuka : [B 2 T.] : yue0. mocodue. - 7-e usn., uctp.. - M.: Hayka, 1984
2. NaBbimoB A. C. KBaHTOBas MexaHUKa : HAydYHOE M3AaHUE. - U3M. 2-€, uchp. u jaom.. - Mocksa: Hayka,

1973. - 705 c. - Tekcr : anexrponssiii // IBC «YHuBepcurerckas 6ubnumoreka onmaite» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=499379

6.3 MeTtoandeckue pa3padOTKH:

1. Antynun K. K. KsanTtoBas mexaHuka : ydeOHO-MeTOnMYecKoe Mocobue. - 2-¢ u3d.. - Mocksa:
Hupext-Menua, 2014. - 86 c. - Teker : snexkrponHsiil / OBC «YHuBepcureTckas 6MONIMOTEKa OHIAKWH
[caiiT]. - URL: http://biblioclub.ru/index.php?page=book&id=240551

6.4 lHble UICTOUHUKMU:

1. Enunoe okHO nocTyna K o0pa3oBareibHBIM HHTEpHET-pecypcam PDenepansHoro noprana «Poccuiickoe
obpazoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

2. YHHUBEpCHUTETCKass OMOIMOTEeKAa OHJIAlH: AIEKTPOHHO-O0MOIMoTe Has cuctema - http:// www.biblioclub.ru
3. Koncymprant cryaeHTta. ['ymMaHuTapHble HAayKd:  OJIGKTPOHHO-OMONIMOTEYHass  cuUcTeMa -
http://www.studentlibrary.ru

4. Poccuiickas HanmoHaNbHAsI OMOIMoTeKa - www.nlr.ru

5. Hayunas snexrponnas 6ubnuoreka Poccuiickoit akageMun ecTeCTBO3HAaHUS - Www.monographies.ru

7. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHHe TUCHUILINHBI, TPOrpaMMHOe o0ecrnedyeHue,
npodeccuoHa bHbIe 623bI JAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlnst mpoBeneHUsl 3aHATHH MO JUCIMIUIMHE HEOOXOAWMO CIEIyHIlee MaTepUualbHO-TEXHUIECKOEe
obecriedeHre: ydeOHbIC ayIUTOPHH JUISl TPOBEICHHS 3aHATHH JICKIIMOHHOTO W CEMHHAPCKOTO THIIA,
TPYIIOBBIX W HMHIMBHUIYaJTbHBIX KOHCYJIBTAllMH, TEKYIIEr0 KOHTPOJIS W TNPOMEXKYTOUHOW aTTECTAIlHH,
TIOMEIICHUS ISl CAMOCTOSITEIbHOM PabOoTHI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs TIPEICTABICHHS YyueOHOW nHbOpMaIuu
OOJIBITION ayTUTOPHH.
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[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpAUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).
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