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1. NEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS
JucuumuHa y4acTByeT B (pOPMHUPOBAHUH CIEIYIOIIMX KOMIETEHIMI 00pa3zoBa-
TEIBHBIX MPOTPAMM:

Komnerennus IIK- 1 «Criocoben crpouts npocreiimme GU3nIecKue 1 MaTeMaTHIeCKIe
MoJieJH TpUOOPOB, CXEM, YCTPOMCTB M YCTAHOBOK AJIEKTPOHUKU U HAHODJIEKTPOHUKH Pa3ITUYHO-
ro (pyHKIIMOHAJIBHOIO Ha3HAUYEHHUS, a TAK)KE MCIOJIb30BaTh CTaHAAPTHBIE IPOTPAMMHBIE CPEICT-
Ba X KOMITBIOTEPHOTO MOJICTHUPOBAHUI» CPOPMYIMPOBAHA HA OCHOBE CIEAYIOUINX Mpodeccro-
HAJIBHBIX CTAHIAPTOB:

40.040 «Mmxenep B obmactu pa3paboTKu U(POBBIX OMONMMOTEK CTAaHAAPTHBIX SYEEK U
CIOXHO(DYHKIIMOHABHBIX OJIOKOBY
Oo0o0menHas TpyaoBas pynkuusi: PazpaboTka 3MEKTPUIECKUX CXEM U XapaKTepu3allvs CTaH-
JTApTHBIX sTYeeK OMOIMOTEKU
TpynoBsie pynkuun: A/01.6 «PazpaboTka AJIEKTPUUYECKUX CXEM CTaHAApPTHBIX siueek Oubmmo-
TEK»

IMogkoMneTeHIUMH, .
3agauu npodeccHoHAIbHOI

HECATCJIBbHOCTH

I/IH}]HK&TOPLI JAOCTHIKCHHUA MO~

¢opmupyembie B quc- .
KOMIIeTeHI Ui

HUILJINHE
I1K-1.KBMex «Cmnoco- | -

aHaJIu3 HAay4YHO- 3Hanuq.

OCH CTpOUTH (hr3HYe-
CKH€ MOJIEH COBpe-
MEHHBIX TPUOOPOB U
YCTPOMCTB MUKPOAJIEK-
TPOHUKHU U HAHODJIEK-
TPOHUKH, UCTIOTB3YS
¢bu3nueckuii U Mmarema-
TUYECKUil ammapar
KBaHTOBON MEXaHUKI»

TEXHHUYECKON  HH(pOpMa-
IHH,
3apy0eXHOrO OIbITa IO

OTCYCCTBCHHOIO H

TEMAaTHUKe UCCIICIOBAHMUS;
MaTeMaTH4ecKkoe  MoJje-
JUPOBAHUE DIIEKTPOHHBIX
npuOOpPOB, CXEeM U YCT-
pOICTB pa3IMYHOrO
GbyHKIIMOHATBHOTO  Ha-
3HaueHus1 Ha 0a3e cTaH-
JApTHBIX IIAKETOB aBTO-
MaTU3UPOBAHHOTO MPOEK-

THPOBAHUS;

- IPUHIMIIA COOTBETCTBUS, CBONCTB
OmepaTopoB (PU3MUECKUX BEITUYHH,
MOHATHSI O BOJHOBOM (DYHKIUH,
ypaBHeHus lllpenunrepa, 3amyraH-
HBIX KBAHTOBBIX COCTOSHHIA,
YMmenns:.

- POBOANTH AHATUTUYECKHUE U
YHUCJICHHBIE OIICHKH [TapaMeTPOB
KBAHTOBBIX CUCTEM,

OnpIT JesITeJILHOCTH.

- COCTaBJICHHS  MaTeMaTUUYECKHX
MOJIelIeii KBAHTOBBIX CHCTEM,

2. MECTO JUCIHUATIJIMHBI B CTPYKTYPE OBPA3BOBATEJBHON

ITPOI'PAMMBI

JlMcuuIuiiHa BXOJUT B 4acTh, (POPMUPYEMYIO YJaCTHUKAaMHU 00Opa30BaTENbHBIX OTHOLIE-
Huit broka 1 «/luctumnmunsl (MOTysH )» 00pa3oBaTeIbHON MPOTrPAMMBI.

st e€ ocBoeHUs TpeOYIOTCs 3HAHUS, YMEHUS M OIBIT JEATEIbHOCTH, IpruoOpeTacMble
CTYJI€HTaMH IIPU U3YyYEHHH CIEAYIOIMX TUCHUILINH: MaTtemaTnyecknii ananus; @usnka. DIek-
TpuuecTBO U MarHetusM; dusuka. AToMHas ¢pu3MKa U CTPOEHUE BEIIeCTBa; Teopusi BEpOSTHO-
CTell U MaTemaTHueckas ctaTucTuka, Juddepennuanpubie ypaBHEeHUS.



3. OBBbEM JUCIHHUILIAHBLI U BUJbI YYEFHOM PABOTBHI
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Komnoxksuym
Tect
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1 5 DKcrepuMeHTAIbHBIE OCHOBBI KBAHTOBOU MexaHMKHU. Kimaccuueckoe u
1 KBaHTOBOE OIMCaHUe cucTeMbl. KopmycKyIsipHO-BOTHOBOM Jyanun3M.
5 5 [Tpunnun HeonpenenéunocTy. [lomHbII HAOOP TMHAMHYECKUX ITEPEMEH-
HbIX. [IpuHuun nononauTensHocTy. [IpocTpaHCTBEHHO-BpEMEHHOE U
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OHCPICTUUCCKU-UMITYJIbCHOC OIMMCAHUA KBaHTOBO-MEXaHUYECKOM CHUCTE-
MBEI.

[ToctynaTel KBAaHTOBOW MEXAHUKH.

Bonnosas ¢pynkmus u e€ cpoiictBa. [IpuHIMI Cyneprno3uiuu COCTOSTHUH.
Koppensiiiuu 1 3anmyranibie COCTOSIHUSI KBAHTOBBIX cucTeM. KBaHTOBas
TEJIEeNOopTaLUs.

[TonsTue o Teopun npexacraBieHuil. Oneparopbl B KBAHTOBON MEXAHUKE
U UX CBOMCTBA.

CobcTBeHHbIE PYHKIIMH U COOCTBEHHBIE 3HAYEHHS SPMUTOBBIX ONEPaTO-
poB 1 ux coiictBa. Ciyyail TUCKPETHOTO U HEMPEPHIBHOTO CIEKTPA.

CpenHee 3HaYeHHE U3MEPAEMON BEIIMYMHBI U BEPOSTHOCTb PE3YJIbTATOB
€€ U3MEpEeHUs.

KoMMyTaTrBHOCTB O1IepaTopoB U OJTHOBPEMEHHAsI H3MEPUMOCTh (pU3UYIE-
CKMX BEJIMYUH.

Omneparopbl KOOPAUHATHL I, UMIyJIbCa P, MOMEHTa UMITyJbca L, sHep-

rui H . Berauciienne KoMMyTaTOpOB, COAEPIKAIIMX ONepaTopsl I, P,

A
= A

L, H.

10

BoisiHoBO€ ypaBHeHMe. UHTErpasnbl ABUKEHHUS B KBAHTOBOW MEXAHUKE.
CoxpaHeHue 4ucia YacTUIl U ONepaTop TOKAa BEPOATHOCTH.

11

OnykTyanuu GU3NYecKUX BEIUYUH U HepaBeHCTBa [ aiizenOepra. Omnepa-
TOpbI 'aMUIbTOHA pa3UYHBIX CUCTEM. Y paBHEHUE JIBHKEHUS ISl KBaH-
TOBBIX oniepaTopoB. KBantoBas ckoOka [lyaccona.

12

CranuoHapHbI€ COCTOSTHUS PA3IUYHBIX CUCTEM. [ paHUYHBIC YCIOBUS JIJISt
BOJIHOBOT'O YPaBHEHHMsI HAa TPaHULIE pa3zeiia IByX cucreM. Pemenne Bo-
HOBOTO YPaBHEHHS B CiIyyae CBOOOIHOM MaTepuaibHON TOUKH. Pemienne
BOJTHOBOTO YPaBHEHHMs B Ciiydae OECKOHEUHO TJIyOOKOM MOTEHIIMaTbHON

SIMBI.

13

KBaHTOBBIE cHCTEMBI ¢ TOHMKEHHOW pa3MepHOCTHI0. PazMepHOe KBaHTO-
BaHue. KBaHTOBO-MexaHNUeCcKui ocluuisaTop. OnepaTopbl BTOPUYHOTO
KBAHTOBAHUA. DHEPreTUUECKUI CIIEKTP KBAHTOBO-MEXaHUUECKOTO OC-
HHLIATOPA.

14

CoGCTBEHHBIH MEXaHHUECKUH MOMEHT (crmH).Onepatopsl § u S° U ux

cBoiictBa. Matpuupbl [Taynu. CninHOBas nepeMeHHasi BOJIHOBOUM (PYHKIINU.
Vpasuenue [Taynmu. Hopmuposka pyukmuit. [IpuHImm ToxXaeCTBEHHOCTH.
Cnun u cratuctuka. HenokansHoe B3auMoseiictsue: 3ppext AapoHoBa-
boma u TpancMyTanus CTAaTUCTUKH. AHUOHBI.

15

OnepaTop MEpECTaHOBKU U CTO CBOICTBA. CI/IMMCTpI/I‘-IHOC N aHTUCHUM-
MCTPUYHOE COCTOSAHMUA.

16

CranuoHapHas TeopHsi BO3SMYILEHHN B CIIy4ae HEBBIPOXKICHHOTO JIAC-
KpPETHOT'O SHEPreTUYECKOro CIEKTpa: HyJIEBOE U MEPBOE MPUOIMKEHHUSI.
Kpurepnii npuMEHUMOCTH TEOPHUH BO3MYILEHUN.




4.2. TIpakTuuyeckue 3aHATHS

Ne monyJist

JMUCIHUATINHBI

Ne nmpakTHYeCKOro

3aHATUSA

O0beM 3aHATHH
(yacel)

HaunmeHnoBaHue 3aHATHA

=

Omneparopbl PU3NYECKUX BETUUYHUH: SPMUTOBHI OIIEPATOPHI, BHIYUCICHUE
GbyHKIMI OT OIepaTopoB, BEIUMCICHHE KOMMYTAaTOPOB.

Pemenue 3a1a4 Ha cOOCTBEHHBIE (YHKIIMU M COOCTBEHHBIC 3HAYCHUS
KBaHTOBO-MEXaHHYECKHX OIEPAaTOPOB.

CrauuonapHoe ypaBHenue lllpenunrepa: pemieHue 3aa4d 0 KBAaHTOBOH
yacTule B 0ECKOHEYHO TITyO0KO# MOTEHIIUANBHOM siMe, pellieHre 3a1a4u
0 YaCTHIIE B CHMMETPUYHON U HECUMMETPUYHBIX MPSIMOYTOJIBHBIX MO-
TEHUIHAILHBIX IMaX.

CocCTOSIHMSI HEIIPEPHIBHOTO CIIEKTPA: PELICHHE KBAHTOBO-MEXaHUYECKOM
3a/la4yl paccesiHUs Ha MOTEHIIMAJIbHOM CTYNEHbKE, pElIeHNE 3aJaul pac-
CEesTHUS Ha NMPSAMOYIOJIbHON MOTEHIIUATIBHOM Oapbepe.

BGSOTpa)KaTeHBHBIC NOTCHIMAJIBL. PCIICHHUE 3aJa4l O HAXO0XXJICHUM yCII0-
BPIfI, IIpHU KOTOPOM YaCTHLla HC OTPAXKACTCA OT IOTCHIHNAJIbHOI'O 6apbepa.

Teopus Bo3MyIeHUI

CnuH, cnMHOBAas BOJIHOBas (QyHKIHUS.

0 ([N O O

N (NN DN

KonTponbnas padota

4.3.

IIpakTnyeckas MOArOTOBKA NPH NPOBEACHUH J1a00PATOPHBIX PadoT

Ne monyJis

AHCHHUILINHBI
Ne 1abopaTopHon

padoThl
O0neM 3aHATHH

(uacwi)

HaumenoBanue padorsl

[EEN

IToctpoenue 2D u 3D rpaduueckux o0bexToB B makere MATLAB, kak
rpaduueckoe MpeaCTaBIeHHE PE3YyIbTaTOB PEIICHHUS] HEKOTOPBIX
MaTeMaTHYeCKUX U (PU3UUECKUX 3a/1ad.

[IpakTuyeckasi MOArOTOBKA K BBIMOJIHEHUIO TAOOPATOPHBIX paboT:
pelieHre 3a1a4 Ha COOCTBEHHbIE (DYHKIIMU U COOCTBEHHbIE 3HAUECHHUS
KBaHTOBO-MEXAaHUUYECKUX OIIEPATOPOB.

CBoboiHOE IBMXKEHUE 3J1eKTpoHa. BoHOBOM naker.

TYHHCJ'II/IPOBaHI/IC BOJIHOBOTI'O ITAaKCTa 4€pe3 IMpAMOYT OJIbHBIN 6apLep.

JIBH>KEHUE AIEKTPOHA B OTEHIMAILHOU SIME.




4.4, CamocrosiTeibHasi paboTa CTyJI€HTOB
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5 PaboTa ¢ KOHCIIEKTOM JIEKIIUHA.
5 Yrenue u paz00p peKOMEH0BaHHON JINTEPATYPBHI.
5 [ToaroroBka K KOHTPOJIBHOU paboTe
5 [TonroroBka K KOJUIOKBUYMY
20 PaGoTa cTyaeHTOB ¢ 3JIEKTPOHHBIMH pecypcaMu. [IpocMoTp cryaeHTamu
Buzeo-nekiuil. [IpopaboTka TeM, pacCMOTPEHHBIX B BHJCO-JIEKIMAX, HAIU-
1 CaHME€ OTBETOB Ha TEOPETHUUECKUE BOIIPOCH! U pellIeHHUE 3a/1ay.
4 Pabora cTyneHTOB B paMKax BBIIIOJIHEHUSI KypCOBOM pabOThI: MOUCK JINTEPaA-
TYpHI 110 TEME KYpPCOBOI pabOTHI.
14 Pabora cTyneHTOB B paMkax BBIIOJHEHHS KypCOBOM pa0OThI: HalKMCaHUE
YEpHOBOI'0 BapuaHTa KypCcOBOW pabOThI.
6 PaboTa cTyneHTOB B paMKax BBINOJHEHHUS KYypCOBOH pabOTHI: ycTpaHEHHE
3aMeyYaHuil, OJIrOTOBKa OKOHYATEIbHOI'O BapUaHTA.
6 [ToaroToBka K BBINOJIHEHHUIO JJaOOPAaTOPHOM pabOThI: UTEHHE TEOPETUYECKO-
ro Marepuasa, HalMCaHWE KPAaTKOTO KOHCIEKTa OCHOBHBIX TEOPETHUECKUX
CBEJICHM, BBIBOJ (QOpMYJ M3 ONUCAHHM J1a0OpaTOPHBIX padoOT, H3yyeHUE
CXEMBbI AKCIEPUMEHTAIbHOW YCTAHOBKH, MU3yYE€HHUE METOJUKU BBIITOJIHEHUS
2 paboTHI.
4 Hamnmcanue mporpaMMHOro KoJa Juisi MoJienpoBanus B cpene Matlab.
4 [TonroroBka OTBETOB Ha IOCTABJIEHHBIE IIPENIOIABATEIEM BOIIPOCHL. Pemenue
MPAKTUYECKUX 3aa4 110 TeMaTHKe J1a00opaTOPHBIX padoT.
2 [ToaroroBka oT4éra 1o sabopaTopHbIM paboTam.

4.5. TlpuMepHasi TeMATHKAa KYPCOBBIX padoT (IPOEKTOB)

KBaHTOBas MeXxaHUKa U TEOpHs IpaBUTAlMU: Y3PPEeKT XOKUHTra, UCapeHUe YEPHBIX JBIP.
Pe3onaHCHOE TYHHEIMPOBAHKE, PE30HAHCHO-TYHHEIIBHBIN JUOI.
WNHTepnperanus pe3yabTaToB U3MEPEHHU B KBAHTOBON MEXaHHUKE.

AwbhE

CoBpeMeHHBIE BRIYHACITUTEIBHBIE METOIBI KBAHTOBOW XHUMHH, TEOPHs (PYHKIIMOHATA TUIOTHO-
CTH.

CoBpeMeHHBIE KOCMOJIOTHYECKUE MOJIEIIH, TEOPHSI OOJIBIIIOTO B3PHIBA.

[Tomys>mMmupudecKre MeTOIbl KBAHTOBOW XUMUH, MOJICKYJISIpHAs THHAMHKA.

Pemenune ypasuenus Lllpeannrepa s aToMa 1 MOJIEKYJIBI BOJIOPO/JIA.

LIEPH Ha croe, rpadeH - MaTepHal ¢ HCKIIOUNUTEIbHBIMU JIEKTPOHHBIMH CBOMCTBAMH.
KBanToBas kpunrorpadus, oT TEOPUH 10 SKCIIEPUMEHTAIBHBIX JIUHUHN MepeIadn JaHHbIX.

10.  KBaHTOBBII KOMIBIOTHHT, AITOPUTMBI BEIOOpA M3 HEYIIOPSI0UECHHOM 0a3bl JaHHBIX, (ak-

©ooN O

TOPH3AIUN YUCET.
11. DKCNepUMEHTAITBHBIC MTOAXO/IbI K CO3IaHUI0 KBAHTOBOTO KOMITBIOTEPA.
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12. [TomynpoBOAHMKOBBIN JIa3ep, KBAHTOBBINA KaCKaIHBIN J1a3ep.

13. [IpoBonsiue nonumepsl - OCHOBA MeKTpoHUKU X XI Beka.

14. CnuHTpOHUKA.

15. AmnotpomnHbie GopMbl yriiepoa: GyuiepeHbl U HAHOTPYOKH.

16.  BricokoTemriepaTypHasi CBEpXIIPOBOAUMOCTb.

17.  KganToBsii 3pdext Xoma.

18. MerTtonbsl aHainu3a OOJIBIINX JTaHHBIX.

19.  IIporHo3upoBaHre Ha OCHOBE OOJBIIMX JAHHBIX.

20.  Kunerunueckoe ypaBHeHHe bonbivana. [louemy 3akoHbI MEXaHHKH HEOOPAaTUMBI BO Bpe-
MeHu?

21.  KBauToBas TeopHus IOJIsI, BTOPUYHOE KBAHTOBAHUE.

22. Camoopranuzanus B XUMHYeCKuX cuctemax. Peakius benoycosa-)XXabotunckoro.

23.  @paxrainsl B mpupoze. KBasukpucramibl.

24. KBanToBas 3anyrannocts. [laponoke DitHmreiina-Ilogonsckoro-Po3ena.

25.  HeiitpuHHble OCUMIUISILIMYA U TPUHLIUI CYTIEPIIO3UIINH.

26. Temuas sHeprust Bo BeeeHHOM.

27.  MonexkynsipHble MalllMHbI, KATEHAHbI U POTOKCAHBI.

S. HEPEYEHb YYEBHO-METOJANYECKOI'O OBECIIEYHEHUA
JIJII CAMOCTOSATEJBHOM PABOTBI

Y4eOHO-MeToIn4YecKoe 00eCIIeYeHHE IS CAMOCTOSATEIILHOW pabOThI CTYJCHTOB B COCTa-
Be YMK mucuummmnsr (OPMOKC, http://orioks.miet.ru/):
Moayas 1
Teoperudeckuii MaTepua Mo TEMaTHKE JICKIMIA U CEMUHAPCKUX 3aJaHH.
Metoanyeckre yka3aHus MO BBITIOJHEHUIO KypCOBOM pabOTHI.

Cnucok BOpocoB K KOJUIOKBUYMY.
Bomnpocs! Tecra.

Cnucok yuyeOHOM IUTepaTypsbl.
Cnucok TeM KypcoBBIX padoT.

No ok owbdE

JlononHuTeNbHBIE MaTEPUANBI K JUCLUILUIMHE: BUACOPOIUKH, IPE3EHTAllUU, CTaTbU, HOpMa-
TUBHBIE IOKYMEHTHI

Moayasb 2 «JIabopaTopHbIii MPAKTUKYM»

1. Onwucanus n1abopaTopHbIX padoT

2. CHucok KOHTPOJIEHBIX BOIIPOCOB

6. NEPEYEHb YUYEBHOM JINTEPATYPBI

Jlureparypa:
1. XypasneB M.H. KBanTtoBas mexanuka: Yue6. nocodue / M. H. Xypasnes, A. I'. ®okun; Mu-
HUCTEpCTBO oOpa3oBanusi ¥ Hayku P®, HanuoHanbHBIN HCCIeAOBAaTEIbCKUNH YHHUBEPCUTET
"MUDIT". - M.: MUDIT, 2016. - 120 c.
2. TopOarneBuu A.A. KBanTOBass MexaHWKa JUIsl HEOKEHEPOB (KpaTKui Kype): Yueb. mocobue / A.
A. Tl'opbaneBuy; MunuctepcTBo oOpazoBanus U Hayku P®, HarmoHanpHBIN HCCIeI0BATEIhCKHMA
yausepcuter "MUIT". - M. : MUDT, 2013. - 100 c. — IMeeTcst 3eKTpOHHAsI BEPCUS U3IaHHUS.
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3. lanmumxkuii B.VI. 3amaun mo kBaHTOBO# MexaHuKe : Yueb. mocodue s By3oB / B. M. INanui-
kuil, b. M. Kapnaxos, B. W. Koran. - M.: Hayka, 1981. - 648 c.

4. COopHHK 3a7a4 10 TeopeTudeckor (usuke : Yued. mocodue mns By3oB / JL.I'. I'peuxo [u ap.].
- 2-e u31., mepepad. u jom. - M.: Beicias mkona, 1984. - 319 c.

5. Jlanpay JI.JI. Teopetudeckas pusmka : Yuebd. mocodbue ans By3oB: B 10-tu 1. T. 3 : KBanTo-
Basg MexaHuka. HepensruBuctckast teopust / [lox pen. JLII. ITuraeBckoro / JI.J. Jlanmay, E.M.
JIudmu. - 5-e crep. uzn. - M. : ®uzmatnut, 2004. - 800 c. - (Teopernueckas Gpusuka).

Ilepuonuyeckue u3IaHus:
1. ®U3UKA N TEXHUKA TTOJIYITPOBOJHNKOB = SEMICONDUCTORS / PAH, ®usuxo-
TexHn4eckuid MHCTUTYT uMeHu A.@. Uodde; I'n. pen. P.A. Cypuc. - CII6. : Hayka, 1967 - . —
URL: http://journals.ioffe.ru/ftp/ (mata obpamenus: 20.10.2020). — Pexxum goctymna: cBOOOAHBIH.
2. YCIIEXW ®U3NYECKUX HAVYK : Hayunsrii xxypHan / ®@usnveckuit uHcTUTyT M. I1. H.
Jle6eneBa PAH, Penakius sxxypaana YOH. - M. : PAH, 1918 - . - URL:http://ufn.ru/ (mara 06-
pamenusi: 20.10.2020). — Pexxum noctymna: cBOOOTHBIIH
3. X)KYPHAJI DKCITEPUMEHTAJILHOM 1 TEOPETUYECKOM ®U3MKU : Hayusnblit xyp-
Han / PAH, Un-1t ¢usnueckux npobnem um. I1JI. Kamuusl. - M. : PAH, Hayka, 1873 - . -
URL:http://www.jetp.ac.ru/cgi-bin/r/index (mara o6pamienus: 20.10.2020). — Pexxum goctyma:
CBOOOTHBIH
4. IINCBbMA B XYPHAJI SKCIIEPUMEHTAJIBHOM U TEOPETUYECKOM ®U3UKHU =
JETP Letters / Poccuiickas akagemust Hayk, UactutyT pusmueckux npoodmnem um. I1. JI. Kanumsr
PAH. - M. : UKIl Akagemknwura, 1965 - . — URL.: http://www.jetpletters.ac.ru/ (mara obparie-
Hus: 20.10.2020). — PexxuMm goctymna: cBOOOIHBIN
5. JOURNAL OF APPLIED PHYSICS / American Institute of Physics. - USA : AIP, [6.r.]. -
URL: http://scitation.aip.org/content/aip/journal/jap (nara oGpamenus: 20.10.2020). — Pexum
nocryna: no noanucke MUIT.

1. MNEPEYEHDb ITPO®ECCHUOHAJIBHBIX BA3 JTAHHBIX, THOOPMALIMOH-
HBIX CITPABOYHBIX CUCTEM

1. NSM Archive. Characteristics and Properties = HoBble monynpoBOHHKOBBIE MaTepHaIbl: Xa-
PaKTEpUCTHUKU U CBOMCTBA: DJIEKTPOHHBIN apxuB / webmaster Anexceil Toamaues / ®TU um.
A.®. Modpde PAH : [caiit]. — Mocksa, 1998-2001. -

URL: http://www.ioffe.ru/SVA/NSM/rintroduction.html (naTa oopamenus: 27.11.2020).

2. SCOPUS : bubaunorpaduueckas u peepaTuBHas 6a3a JaHHBIX HAYYHOH MEPUOAMUKH : CAUT. —
URL: www.scopus.com/ (zarta obpamenus: 27.11.2020). - Pexxum noctyna: Juis aBTOpH3. MOJb-
3oBarened MUOT

3. Web of Science [v.5.35]: caiir. - URL: http://apps.webofknowledge.com (mara obparienus:
27.11.2020).

4, ®UIIC : HuadpopManmoOHHO-TIOMCKOBas cucTtema: cat. - MockBa, 2009 - . - URL:
https://www1.fips.ru/elektronnye-servisy/informatsionno-poiskovaya-sistema/index.php ~ (mata
obpamienus: 27.11.2020)

5. MATLAB : [pa3nen caiita] // MathWorks : [caiit]. - 1994-2020. -
URL: https://www.mathworks.com/help/matlab/index.html (zara o6pamenus: 27.11.2020)
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http://www.ioffe.ru/SVA/Tolm/index.html
http://www.ioffe.ru/SVA/NSM/rintroduction.html
http://www.scopus.com/
http://apps.webofknowledge.com/
https://www1.fips.ru/elektronnye-servisy/informatsionno-poiskovaya-sistema/index.php
https://www.mathworks.com/help/matlab/index.html

6. WebCSD // The Cambridge Crystallographic Data Centre (CCDC) : [caiit]. -
URL: https://www.ccdc.cam.ac.uk/structures/ (mata oopamenus: 27.11.2020). - Pesxum goctyna:
JUIsL aBTOpU3. Tosib3oBareneit MUIT

7. APS Physics: [caitt] / American Physical Society Sites. - URL: https://www.aps.org/ (nara
obpamenus: 20.10.2020). — Pexxum moctyma: cBOOOHBIN.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

OcBoenne 00pa3zoBaTeIbHON MpoOrpaMMbl 00eCTIeUrBaeTCS pecypcamMmu JIEKTPOHHON HH-
dbopmarnmonHo-oopaszobarenbHoi cpenbl OPMOKC http://orioks.miet.ru.

B xone peanu3zanuu o0yueHUs UCIIOIB3YIOTCS TEXHOJIOTUU CMEIIAHHOTO 00YYCHHUS.

[IpumensieTcst MOJIeb CMEIIAHHOTO OOYYCHHS «IIEPEeBEPHYTHIM KIIaccy. YUeOHBIH Mmpo-
LIECC HAUMHAETCSl C MOCTAHOBKU IMPOOJIEMHOIO 3a/laHus, JJI BBIIOJHEHHUS KOTOPOrO CTYAEHT
JIOJIKEH CaMOCTOSITEIbHO 03HAKOMUTBCSI C MaTEpHaioM, pa3MEIICHHBIM B 3JIEKTPOHHOM cpefe. B
ayJIUTOPUU MIPOBEPSIOTCS U TOMOJIHAOTCS MOJIYYEHHbIE 3HAHUS C IOMOUIbIO TUCKYCCUU U pelIe-
HUS MpaKTHYecKuXx 3aaad. Pabora nmoBoautcs mo crnenyrouieit cxeme: CPC (onnaiiHoBas npenay-
TUTOpHAs padoTa ¢ UCIIOJIb30BAHUEM BHEIIIHETO WJIM BHYTPEHHETO pecypca) - ayJuTopHas pabo-
Ta (CeMHHAp C MPEJCTaBICHHUEM | OOCYXJICHHUEM BBITIOJHEHHOW pabOThl, pelIeHre MpaKTHIe-
CKHX 3aJlay C OMOPON Ha Pe3yJIbTaThl CAMOCTOATENIbHON paboThl) - oOpaTHas CBA3b C OOCYXKIIe-
HUEM U MOABEICHUEM UTOTOB.

Jlnist B3aMMOJICHCTBHS CTYJICHTOB C MPENoIaBaTeeM HUCIOIb3YIOTCS CEPBHCHI 0OpAaTHOM
ceu: OPUOKC «Jlomamnue 3amaHus», OJJCKTPOHHAs IOYTa IMpenojaBaTesis, Z00m-
KOHCYJIbTALINH.

B mporecce oOyueHus mpu MpOBEACHUM 3aHATUN U IS CaMOCTOSITENbHON pabOThI HC-
MI0JIB3YIOTCSI BHYTPEHHUE IEKTpOHHBIE pecypcesl B cucteme OPMOKC.

Tak>ke uCIoNb3yITCA BHEIIHUE 3JIEKTPOHHbIE PeCypPChl:

Jleknus 1 DxcniepruMeHTaIbHBIE OCHOBBI KBAHTOBOM MeXaHMKHU. Kiaccuueckoe M KBaHTOBOE
onucaHue cucteMbl. KopnyckynsipHO-BOJTHOBOW JyaIn3M.
https://www.youtube.com/watch?v=ARRP8qrgels&index=1&Iist=PLE61A955CA34AD967
Jlekumsa 2 [Ipunnun neonpenenénnocty. [lonupiil Habop TuHAMUYECKUX NepeMeHHbIX. [IpuH-

OUIl JOMNOJHUTCIBHOCTU. HpOCTpaHCTBeHHO-BpeMCHHOG nu BHGPFGTI/I‘ICCKI/I-I/IMHYJ'H)CHOC OITruca-
HUSA KBAaHTOBO-MEXaHUYECKON CUCTEMBI.

YacTts 1

https://www.youtube.com/watch?feature=player detailpage&list=PLqPbWVW7uS502y2DaVeq
2E2CT_CKszQf8&v=IG-FXdmbhFU#t=2810

Yacts 2
https://www.youtube.com/watch?v=cSsranRVgkl&list=PLqPbWVW7uS502y2DaVeq2E2CT
CKszQf8&index=3

Jlexkums 3 [locTynarsl KBAHTOBOW MEXAHUKHU.
https://youtu.be/d61ga0Fg6Fg?list=PLqPbWVW7uS502y2DaVeq2E2CT CKszQf8&t=338
JIeKIII/Iﬂ 10 BomHoBoe YpaBHCHHE. I/IHTeI‘paHLI JBUXXCHUA B KBAaHTOBOW MEXaHHUKE. CoxpaHeHHe

yucja yaCcTul u onepaTop TOKa BepO}ITHOCTI/I.
https://www.youtube.com/watch?v=3CokW-
9LAIA&IiIst=PLgPbWVW7uS502y2DaVeq2E2CT CKszQf8&index=5



https://www.ccdc.cam.ac.uk/structures/
https://www.aps.org/
https://www.youtube.com/watch?v=ARRP8qrqe1s&index=1&list=PLE61A955CA34AD967
https://www.youtube.com/watch?feature=player_detailpage&list=PLqPbWVW7uS5O2y2DaVeq2E2CT_CKszQf8&v=lG-FXdmbhFU#t=2810
https://www.youtube.com/watch?feature=player_detailpage&list=PLqPbWVW7uS5O2y2DaVeq2E2CT_CKszQf8&v=lG-FXdmbhFU#t=2810
https://www.youtube.com/watch?v=cSsranRVgkI&list=PLqPbWVW7uS5O2y2DaVeq2E2CT_CKszQf8&index=3
https://www.youtube.com/watch?v=cSsranRVgkI&list=PLqPbWVW7uS5O2y2DaVeq2E2CT_CKszQf8&index=3
https://youtu.be/d61qa0Fg6Fg?list=PLqPbWVW7uS5O2y2DaVeq2E2CT_CKszQf8&t=338
https://www.youtube.com/watch?v=3CokW-9LAiA&list=PLqPbWVW7uS5O2y2DaVeq2E2CT_CKszQf8&index=5
https://www.youtube.com/watch?v=3CokW-9LAiA&list=PLqPbWVW7uS5O2y2DaVeq2E2CT_CKszQf8&index=5

Jlexknus 11 Onoykryanun pusndeckux BenWuuH U HepaBeHCTBa [aiizenbepra. Omneparops! [ a-
MUJIBTOHA PAa3JIMYHBIX CUCTCM. YPaBHeHI/IC ABWIKCHUS IJId KBAHTOBBIX OIICPATOPOB. KBanrTosas
ckoOka [lyaccona.
https://www.youtube.com/watch?v=ARRP8qrqels&list=PLE61A955CA34AD967 &feature=pla
yer_detailpage#t=2157

Jlekums 12 CranyoHapHble COCTOSHUS Pa3IMYHBIX CUCTEM. |'paHHUHbIE yCIOBUS IS BOJIHOBO-

ro YpaBHEHHUsI Ha TPaHULIC pa3ziesa AByX CUCTeM. PernieHre BOIHOBOrO YpaBHEHHUS B C1y4ae CBO-
00/1HOI MaTepHalibHOM TOUYKHU. Perienrie BOJTHOBOrO ypaBHEHHUS B cllydae O€CKOHEUHO TITyOOKOi
MOTEHIUATbHOU SIMBI.
https://www.youtube.com/watch?list=PLE61A955CA34AD967&feature=player_detailpage&v=
05N_cOMDBWA#t=1707

Jleknus 13 KBaHTOBBIE CHUCTEMBI C MOHMKEHHOW pa3MEpHOCThIO. Pa3MepHoe KBaHTOBaHHE.

KBantoBo-mexannueckuit ocruuuistop. OnepaTopsl BTOPUYHOTO KBAHTOBaHUS. DHEPreTUUECKUN
CIIEKTP KBAHTOBO-MEXaHUYECKOI'0 OCLUILIATOPA.

https://youtu.be/Peuh41Te2jA?list=PLE61A955CA34AD967 &t=664
Jleknusi 16 CranuonapHas Teopuss BO3MYIIEHHI B Clly4ae HEBBIPOKIEHHOIO JHCKPETHOIO

OHCPICTUYCCKOI'O CIICKTPa: HYJICBOC U IICPBOC HpI/I6.]'II/I)KCHI/I$I. KpI/ITepI/Iﬁ IIPUMCHUMOCTH TCOPUHU

BO3MYIICHUM.
https://youtu.be/Ks3B9QTXD7g?list=PLE61A955CA34AD967 &t=2063

9. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE

JUCIHUITVINHBI

HaumenoBanue  y4e0- | OcHalIeHHOCTh y4eOHBIX ay-

HBIX ayIUTOpPUH M 1o- | AuTOopuil ¥ nomewmenui s | Ilepeyenn NMPOrpaMMHOI0

MeIlleHUW I caMo- | CaMOCTOSITeIbHON padoThl ob0ecnieueHust

CTOATEJbHOI PadoThI

VYyeOHas aynuTopus Mynetumenauiinoe o6opynoBa- | Oneparronnas cucrema Mi-

HUE crosoft Windows ot 7 Bepcuu u

Boie, Microsoft Office Profes-
sional Plus o Open Office,
opaysep (Firefox, Google
Crome); Acrobat reader DC

KomMmnbroTepHslii Ki1acce Komnbrotepsl Matlab; Onepaunonnas cucre-
ma Microsoft Windows ot 7
Bepcuu U Boie, Microsoft Of-
fice Professional Plus uau Open
Office, 6paysep (Firefox,
Google Crome); Acrobat reader
DC

ITomemenue ns camo- KommelotepHass texnuka ¢ | Onepanuonnas cucrema Mi-

CTOSITENIbHOU PabOTHI BO3MOXKHOCTBIO ToOJKIM04YeHus | crosoft Windows ot 7 Bepcuu u

00yJaromuxcst k cetn «MHTepHeT» m obecme- | Beime, Microsoft Office Profes-
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YeHueM JocTyna B ainekTpoH- | sional Plus wmu Open Office,
HYIO uHpopmannonHo- | opaysep (Firefox, Google
obpasoBatensHyto cpeny MU- | Crome); Acrobat reader DC
oT

10. ®OHABbI OHEHOYHBIX CPEACTB JJIAA IIPOBEPKU
C®OPMHUPOBAHHOCTH KOMIETEHIUI/IIOAKOMIETEHIIAM

®OC no noakommerenimu [1K-1.KBMex «CrocoOeH CTpouTh (hU3HUecKue MOICIH COBpE-
MEHHBIX TIPHOOPOB U YCTPOWCTB MUKPOAJIEKTPOHUKH M HAHOAJIEKTPOHUKH, UCIIONB3Ys (pru3mde-
CKMI M MaTeMaTU4ECKUH anmnapar KBAaHTOBOW MEXaHUKU.

@oH/I OLIEHOYHBIX CPEJCTB IMPEICTABICH OTACIBHBIM TOKYMEHTOM M Pa3MEUICH B COCTaBe
VMK QucCIUIIMHEBL 3JIEKTPOHHON HH(DOpManoHHO#H obpa3oBatenbHoit cpeapt OPUOKC// URL:
http://orioks.miet.ru/.

11. METOAUYECKHE YKA3ZAHMUSA JJIS1 OBYUYAIOLIUXCA
MO OCBOEHUIO JUCHUIIJIMHBI
11.1. OcoGenHOCTH OPpraHu3anuu nNpouecca o0y4eHus

[Tocemenue JieKnni, CEMUHAPOB M BBIOJHEHHE JTA0OPATOPHBIX PA0OT 00S3aTENBHO.
Brimmonnenue KypcoBoii paboThl 00s3aTenbHO. JJonmonHuTensHOM GopMoii ayAuTOpHON pabOThI
ABJISIIOTCA KOHCYJbTauuu. KOHCynpTalluu NpOBOASTCS JIEKTOPOM IO PaCHUCaHUIO, 3apaHee Co-
IJIACOBAHHOMY CO CTYJEHTaMHU.

enp nexmuii, ceMuHapoB — oOydeHrne 0a30BbIM 3HaHUAM U yMeHUsM. OCBOECHUE TUCITHU-
TJTMHBI Ha TIOBBIIICHHOM YpPOBHE B 3HAUYMTENILHOW CTETIEHH OCYIIECTBISETCA CTYJIEHTOM CaMo-
CTOATENbHO. JIEKTOp MpenocTaBiseT CTyJIEHTaM BCe HEOOXOIUMBIE ISl 3TOIO METOIUYECKUE
MaTepHualibl, a TAKKe MPOBOJMT VIS JKETAIOIINX €KEHEIeIbHbIE KOHCYIbTAIlMU. TemMa KOHCYIb-
TallUM, KaK MPaBUJIO, TOBTOPSET TEMY JIEKIIHH, KOTOpasi YuTajaach Ha HeJlese, MpeIecTBYOIeH
KOHCcynbTalmu. Ha cemuHapax, NpoBOJMMBIX B IMAJIOTOBOM PEXHUME, CTYACHTHI MOJIY4YalOT CIle-
[[UAbHBIC 3HAHUSI, YMEHUS U OMBIT MOCPEACTBOM pa3dopa U pelieHrus MoAeIbHBIX 3a1ad. Kax-
Jas 3ajjaua mpeICTaBIsieT co00i MUHUATIOPHYIO MCCIIEN0BATENbCKYIO pobieMy, a mpoiecc eé
pelieHnss MOJICTIMPYEeT Hay4dHO-HCCIEA0BaTeIbCKy0 paboTy. Kak mokaspiBaeT mMpakThKa, Hau-
OOJBIIYIO TPYJHOCTH MPHU PELICHUU MPECTaBIsieT popMalnu3alus yCIOBHs, T. €. MEPEeBOJ WH-
dbopmar ¢ PyccKoro si3plka Ha S3BIK MAaTEMaTUYECKHX 3aKOHOB, (OpMYJT M OTHOIIEeHWU. B
JAHHOM cliy4ae, JJisi 00JieryeHus MOMCcKa OTBETa HEOOXOAUMO HayuUTh CTYJIEHTOB OTOpAachIBaTh
HECYIIIECTBEHHBIC JICTAJIA YCJIOBHS, MOIH30BATHCS YIPOIICHHBIMA MOJICTSIMA M CXEMaMH, OIH-
paThCsl Ha U3BECTHBIC (PU3NUYECKHE 3aKOHBI.

Baxnast yacTh u3ydeHus AUCHUIUINHBI «KBaHTOBas MEeXaHHUKa» — paboTa ¢ NEKTPOHHBI-
MU pecypcamu. OHHM MPENCTaBISAIOT COO0N KOMILIEKC Y4eOHO-METOAMUYECKUX MaTepHaioB, CO-
CTOSIIIMI U3 BUACO-TIEKIIMI CO CTOPOHHUX PECYPCOB M AJIEKTPOHHBIX BEPCHUH KOHCIIEKTOB JIEK-
uuid. [lepen nmocenieHueM JIEKIIUU CTYACHTBI TOJKHBI IPOCMOTPETh BUICO-JIEKIMIO, HA KOTOPOH
paccMaTpUBAIOTCSI TEMBI COOTBETCTBYIOIIEH JICKITUHU, a TAK)KE 03HAKOMHUTBCS C MIPHJIAraeMbIM K
KKJION JIEKITUM KPAaTKUM KOHCIIEKTOM B AJIEKTPOHHOM Buje. CTYAEHTHI JOJDKHBI MOpadboTaTh
MMEIOIIHNICS MaTepHall, HalMCaTh OTBETHI Ha MPUJIaTraroIIfecs K KaKI0i
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JIEKIIMM BOIIPOCHI M PELIMTH NpeiaraeMble 3afaun. Ilepen HauaioM COOTBETCTBYIOLICH JIEKIIUN
CTYACHTBI COOOIIAIOT MPENOaBaTeNi0 MPOOIEMHbIE BONPOCHI, BO3HUKIINE NIPU padoTe C dIeK-
TPOHHBIMHU pecypcamu. Bo Bpems JeKIuu mpernojaBaTenb 00bACHAET ux Oojee moapodHo. B
IIPOLIECCE BBIMOJIHEHMSI 3JIEKTPOHHOIO 3a/1aHusl CTYAEHTHI JOJKHBI IIPOJAEMOHCTPUPOBATh yMe-
HHUE paboTaTh C COBPEMEHHBIMHU AJIEKTPOHHBIMU HCTOYHHKAMH MH()OPMAIINH, B YACTHOCTH, C BH-
JIe0-JIEKIUSAMHI, YMEHHE aHAIU3UPOBAThH IOJYYEHHYI0 MH(POPMALMIO, pelaTh 3a1a4k, KOTOpbIe
BO3HHUKAIOT 10 XOJy PACCMOTPEHUs TEOPETHUYECKOro MaTepuaina. JlonoJHUTEIbHbIE Oeceabl co
CTYAECHTaMM, Y KOTOPbIX BO3ZHUKIM TPYAHOCTU IIPHU BBIIOJIHEHUH 33JaHUH, MPOU3BOIATCA Ha
KoHcynpTanusx. IlpenonaBarens, BCTpeyasich CO CTyIE€HTAMU Ha KOHCYJbTAlUAX, OTBEYAeT Ha
c(opMyITHPOBAHHBIEC CTYJICHTAMHU B MPOLIECCE O3HAKOMIICHUS C MEAMa-MaTeprajaMy BOIIPOCHI U
00BsCHSET pelleHne 3a1a4. Pe3yiabTaThl BRIOIHEHUS CTYJ€HTaMH CaMOCTOSATEIbHON pabOThI C
AJIEKTPOHHBIMU PECYPCAaMU OLIEHHUBAIOTCS HA BTOPOM KOJIJIOKBUYME.

JlaGoparopHble paboThI BBINOJIHSIOTCS cTyeHTaMu B 3 atana. Ha nepBom stane cTyzieH-
ThI TI0J] PYKOBOJICTBOM IIpEeNojaBaTeis peuaoT 3a1aui, UMEIoIue OTHOIIEHUE K TeMe Jlabopa-
TOpHOU paboThl. 3aTEM OHU MOJAEIHPYIOT Ha KOMIIbIOTEPE KBAHTOBBIE CHCTEMBI, paccMaTpuBae-
Mble Ha 1 3Tamne, 1 0OpMIIAIOT OTYETHI K JJa0OPAaTOPHBIM paboTaM, BKIKOYAIOLINE KPATKUE TEO-
peTndeckre KOHCIEKThI JIabopaTopHOH paboThl. Pe3ynbraTaMu MOAETUpPOBaHUS SBISIOTCA Mac-
CHBBI uKcen, rpaduku. MoenupoBanue MpoucxoauT B mporpammuoi cpene MATLAB, noctyn
K KOTOpPOM CTYJIEHThl MOTYT IOJIYYUTb IMOCPEACTBOM IOJKIIOUEHUS K YJAIEHHOMY pabodyemy
CTOJIy C JIOTUHOM U IapoJIeM, 3aKpEIUIEHHBIM 3a KaxAbIM cTyaeHToM. Ha nmocnennem, 3 srane
CTYZEHTHI 3aIIUINAIOT J1a0OpaTOpHbIe padOoTHl. 3aluTa MPOMCXOAUT HAa CIEAYIOIEM ayauTOp-
HOM 3aHSTHH.

DTanbl KypcoBOil paboThl (IPaKTHKO-OPUCHTHPOBAHHOTO 3aJIaHMUs) BBIMOJHSIOTCS B CO-
OTBETCTBUM C METOAMYECKMMH YKAa3aHUSMH U CHAKOTCS B CpokH, ykazaHHele B OPMOKC. 3amu-
Ta KypCOBBIX pa0bOT OpraHM30BaHA KaK BBICTYIUIEHHWE CTYJIEHTa C JIOKJIaJ0M Ha TeMY KypCOBOIi
paboThI ¢ MOCIEAYIOUIMM 00CYKICHUEM CTYI€HTaMU U MperoaBaTeeM.

OO0s3aTenbHBIM yCIOBUEM JIOIYCKA K 9K3aMEHY SIBIISICTCS BBIIIOJHEHHE BCEX JIabOpaTop-
HBIX pa0OT U yCIIENIHOE MPOXO0XKACHUE TECTA.
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11.2. CucremMa KOHTPOJISI U OLlEeHUBAHUS

JlJiss OIIEHKH YCTIEBAEMOCTH CTYACHTOB IO JUCUMUIUIMHE HCIIOJIB3YeTCs HAKOMUTEIbHAsS
OayibHas cucTeMa.

bammamu orieHMBAEeTCs: BBIMOTHEHHE KaKJOTO KOHTPOJIHLHOTO MEPOIMPHUSATHS B CEMECTPE
(B cymme 73 6ama) u cirada nuddepeHimpopanHoro 3auéra (27 6amuion). OLeHKa 3a KYpCOBYHO
paboty (KP) craButcs 1mo cymme OayiyioB, HAOpaHHBIX B TCUCHHE CEMECTpa Ha MEPOIPHUATHUIX
TEKyIIero KOHTpoJisa paboTsl cryaeHToB Hax KP (Mmakcumym 100 6amioB 3a KypcoByro paboTy).
CTpyKTypa U CPOKH CHaydl KOHTPOJILHBIX MEPOTPHUSATHIA JOCTYITHBI B )KypHAJIE YCIICBAEMOCTH B
OPUOKC, http://orioks.miet.ru/

PABPABOTYUKM:

IIpodeccop xad. KOH, a. ¢.-M. =, _/%/‘ / A.T. ®oxun /

Cr. npenogaBarens . %7/ /' A. E. lIupoxos /
a—— i
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PaBouas mporpamma aucnmrimisl «KBaHTOBAsS MEXaHMKay 10 HATIPABICHHIO TOATOTOBKH

11.03.04 «DnexTponnKa u HAHO3IEKTPOHNKAY, HAPABIEHHOCTH (IIPOQHIIO) «MHuTerpanpHas
SJICKTPOHHKA ¥ HAHOIJIEKTPOHHUKA» pa3paboTana Ha Kaenpe KBAHTOBON (pU3UKH U HAHODJIEK-
tpornku (K®H) u yreeprxiena na sacenanuu kadenps [ foey 020 roma, mpotoxon Ne / 2-

3asenyromnit kadenpoit KOH

/(/ _— 1 A. A. TopGauesuy/

JINCT COT'JIACOBAHM S
Pabouas nporpamMma coriracoBama ¢ BBITYCKAIOIEH kadenpoit UDMC

3aBeyromif kadenpoit UDMC %gﬁ‘ / 1O. A Yarsrun/

Pabouas nporpaMMa corjacoBana c ]_IeHTpOM IIOATOTOBKHA K aKKpEOUTAIlWUH W HE3aBUCHUMOK
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