degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: ®dusuka u MOACIINPOBAHUC HpI/I60pOB HaHOJJICKTPOHUKHU
0 HANIPaBJICHUIO: HpI/IKHaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa HAHOZIEKTPOHUKH U KBAHTOBBIX KOMITBIOTEPOB

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: B.B. BeiopkoB, kaHa. ¢pu3.-MaT. HayK, CTapIIni HAYYHBIH COTPYIHUK

[Iporpamma obcyxieHa Ha 3acefjanni KadeIpbl HAHOAIEKTPOHUKH U KBAaHTOBBIX KOMIIbIoTepoB 12.02.2024



AHHOTANMA
Kypc "®usnka u MonenupoBaHue MpUOOPOB HAHOIJIEKTPOHUKH" TIPEyCMaTPHUBACT TIepeady MpeICcTaBIeCHIs
0 (hm3HYeCKUX MPUHIUTIAX Pa0OTHI MPUOOPOB HAHOAIIEKTPOHUKH ¥ METO/IaX UX MOJICITHPOBAHUSI.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

- 1aTh MpeaCTaBilIeHne 0 (pU3NYecKux NpUHIMIAX PadOThl MPUOOPOB HAHOIEKTPOHUKH M METO/IaX MX
MOJZIETTUPOBAHUSI.

33)13‘11/[ JAUCHUIIINHBI
- PpacCMOTPCTh (1)I/ISI/ILIGCKI/IG nponeceol, JicKalmuye B OCHOBC pa6OTBI Pa3INIHBIX HpI/I60p0B
HAHOJJICKTPOHUKHU;

- HAy4YUTb IPaBHILHOMY BBIOOpPY MOJIENH JUISL pacueTa XapaKTepUCTUK IpUOOpOB;
- J1aTh MPEACTaBIEHHE O IOCTPOCHNH BBIYUCIUTEIBHBIX CXeM U 0COOCHHOCTSX UX MCIIOJIb30BaHMS.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON

[MK-1 CriocobeH cTtaBuTh, GopMann3oBbIBaTh 1 |ACATCILHOCTH

peats 3a1a4y, B ToM uncie paspadareiBath 1 [[IK-1.2  CrocoGeH  BBIIABUTAaTh  THUIOTE3bl, CTPOHTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJIEIH MaTeMaTHYeCcKue MOAEIM JUIsl OIUCaHMA H3y4aeMbIX
M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLECHUBATH KAUECTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIE MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHATb TEOpeTHUeCKHue H (WIIH)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBAaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
- (puznueckre NpuHIMIBI paboTH MPUOOPOB HAHOIIEKTPOHHUKH.
YMETB:
- BBIOMpaTh U3NUECKYIO0 MOZEIb JIsl pacueTa XapaKTepUCTHK MPUOOPOB.
BIIAJICTh:

- HaBbIKaMH pa3pa60TKH aporpamMm MOACIUPOBAHUA HpI/IGOpOB HAaHOJJICKTPOHUKH.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 VYpasuenue Ipenunrepa 4 8
2 Meron MaTpull IIOTHOCTH 2 8




3 Merton ¢yukiuii [puna 2 9

4 Meron dyHkiuii Burnepa 4 8

5 Merton Jlanaayspa-brortukepa 4 8

6 [TocTaHoBKa TPaHUYHBIX YCIOBUN 2 8

7 KBaHnrtoBbIe THIPOIMHAMHYECKHE 4 9
ypaBHEHUS

3 Kunernueckue ™momenu i CIOXHOTO 4 ]
CIIEKTpa

9 CIuHOBBIE CUCTEMBI 4 9

Nroro yacos 30 75

[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. ¥YpaBuenue lllpenunrepa

CranuoHapHoe M HecrauuoHapHoe ypaBHenue Illpenunrepa. Meron cpenHero mnonst (Meron
Xaptpu): coBMecTHOe peuienne ypaBHeHus llpeaunrepa u ypaBHenus Ilyaccona muisi onmucaHus
MHOT0YaCTHYHBIX cucTeM. [IpobiaeMbl B uncieHHOM pemieHnn ypaBHeHus lllpenunrepa s xanama
Tpansucropa. Metonel S- u T-marpuu. Hepacnpocrpanstomuecs moabl. YpaBHeHnue Llpenunrepa
UISL OTHOTO IEKTPOHA C yYETOM HOJIIpU3aLuy cpeabl. MckitoueHne coOCTBEHHOTO MO AIEKTPOHA.

2. Meton MaTpuIl IIIOTHOCTH

Marpuna IUIOTHOCTH (Oleparop IUIOTHOCTH, OIEpaTop MaTrpulid IUIOTHOCTH, CTAaTUCTUYECKHUM
oTeparop) — OAMH U3 COCOOOB OMUCAHHUS COCTOSIHHS KBAaHTOBOMEXaHUYECKOH CHCTEMBI.

3. Meron ¢ynkuuii ['puna

Jns pemennst ypasHeHus Ilyaccona. HaxoxxeHne CTalMOHAPHBIX M HECTALlMOHAPHBIX PEIIECHUH, B
TOM YHCJIE IIPU Pa3HOOOPA3HBIX TPAHUYHBIX YCIOBHSIX.

4. Merton ¢pyukuuii Burnepa

Kunernueckoe ypaBHenne Moiina. OTCYTCTBHE TIOJOXKUTEIBHOW OMpPEAeeHHOCTH (YHKIUN
pacnpenenennusa Buruepa.

5. Meton Jlannayapa-brortukepa

BeiBog ypaBHeHuii. CBsi3p € ONWUCAHHEM OJHOMEPHBIX IIPOBOJHMKOB U KBAaHTOBaHUEM
npoBonuMOcTH. [locTaHOBKa M METOIBI YHMCIEHHOTO PELICHUS 3a/1audl pacCesHHs Uil ypaBHEHHUS
HIpenunrepa c nenpio onpeaeneHus kodGOUIUeHTa MPOXOKICHHMSL.

6. [TocTaHOBKa TPaHUYHBIX YCIOBUN

IlocTaHoBKa TIpaHUYHBIX YCJIOBUH B KHMHETHYECKOM MOJEIMPOBAHUM OTKPBITHIX cucteM. Poib
KOHTakTOB. O60CHOBaHME MPUMEHUMOCTH OAJUTMCTUYECKUX METOJOB.

7. KBanToBBIC rMAPpOANHAMUYCCKUC YPABHCHU A




KBaHTOBBIE THIPOJMHAMHYECKHE YPaBHEHHS IS MOJACIMPOBAHMS TPAH3UCTOPOB HA OCHOBE
rpadena. AmOunomnsipHas 1uiazmMa rpadeHa. HeszaBucumocTh mpoBoauMocTH rpadeHa oT
TEMIIepaTyphl (TEOPUsl CKEIITMHTA).

8. Kunetnueckue MOJACIIN MJIA CIIOXKHOTO CIICKTpa

Kunernueckue MoJieN JUIsl ONIMCAHUST KAHAIOB CO CIIOXHOM 30HHOM CTPYKTYpoO# (JBOWHOM rpadeH).
CkadoK NpOBOAMMOCTH TIpM HHU3KOM Temmeparype. COCTOSHHS C OTPULATEIbHOH MAaccou.
VYipagieHre 30HHOU CTPYKTYPOH JIEKTPUUECKUM I1OJIEM.

9. CIMHOBBIE CUCTEMBI

Ornucanue CIMHOBBIX cucTeM. B3ammoneiictBue cimHoB (Mozenu letizenOepra u Msunra). Teopema
JIn6a-Marruca. ObMeHHOE B3aUMO/ICHICTBHE. CrimH-opOuTabHOE B3aMMOJICHCTBHE.
CrnimH-opOuTanbHoe B3aumozeiicteue PamOrl. CiuHOBBIHM Tpan3ucTop. CIMHOBBIE KyOUTHI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

Heo0xonumoe obopynoBaHue Jist JISKIUN: yueOHas ayIUTOPHS, OCHAIIEHHAS] KOMIIBIOTEpPOM U
MYJIBTUMEIUHHBIM 000pyI0BaHUEM (TIPOEKTOP, 3BYKOBasi CUCTEMA).

ObecrieueHue caMOCTOSTENTLHON paOOTHI: IOCTYI B ceTh HTEpHET, J0CTYIT K peKOMEHI0BAaHHOMH
JUTEpaType.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
Jluteparypa Bolaercs Ha 6a30BoOH Kadenpe:

1. K. 3eerep. ®uzuka nonynpoBonHukoB. Mocksa, Mup, 1977.

2. [1. B. Herpos, A. FO. Ozépun, /I. A. Ceunios, B. B. Briopkos, A. A. OpnukoBckuii, 1. A.
CemennxuH. MaremaTrueckoe ¥ KOMIIBIOTEPHOE MoJieTnpoBanre HaHocucteMm. M3narenscteo MOTU,
2011.

3. K.A. Banues, B.B. Boropkos, B.A.I'puguun, B.I1. [Iparynos, A.A.Kokun, W.I. HeusBecTtHsIii, A. A.
Opnuxosckuii, FO.C. Ilporacos, U.A. Cemenuxun. Hanosnexkrponuka. M3zn. MBTY um. baymana,
2009.

4. C. 3u. ®usuka noaynpoBOJHUKOBBIX MpHUOopoB. Mocksa, Mup, 1984 (B 2-x Tomax).

JomnonHutensHas auTeparypa
Jluteparypa Bolgaercs Ha 6a30BoH Kadenpe:

1. K. A. Banues, B. B. Briopxos, A. A. OpaukoBckuii. KpemHreBas HaHOAIEKTPOHUKA: TPOOIEMBI U
MIEPCIEKTUBBL. YCIIEXU COBPEMEHHOM PaJMO3IEKTPOHHKH, B. 6, cc. 7-22, 2010.
2. K. A. Banues. KBaHTOBBIE KOMITEIOTEPHI M KBaHTOBBIE BhrumcieHus. YOH, 1. 175(1), cc. 1-39, 2005.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

1. http://en.wikipedia.org
2. http://ru.arxiv.org
3. http://scholar.google.ru/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HAa JIEKIIUOHHBIX 3aHATHIX UCIOIB3YIOTCS MYIBTUMEANHBIE TEXHOJIOTUH, BKIIFOYAsl IEMOHCTPALIUIO
MpEe3EHTALUN.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyaeHT, NpOCHyHIaBIIMA Kypc JEKIMH JOIDKEH OBJIAJAETh OOIIMM MOHATUHHBIM ammapaTtoM H
HAy4UTHCS IPUMEHATH TEOPETUUECKHIE 3HAHUS Ha MIPAKTUKE.

VYenenHoe ocBoeHue Kypca Tpedyer:

1) mocemeHust Bcex JEKLHA, MPEIYCMOTPEHHBIX Y4EOHBIM IUIAHOM; BEACHHE KOHCIEKTOB 3aHATHUH;
aKTHBHOE y4acTHE B 00CYKICHUH JIEKLUI;

2) BayKHO AOOUTHCS MOHMMAHUS U3y4aeMOro MaTepuana, a He MeXaHHYeCKoro ero 3anoMmuHanus. [lpu
3aTPYIHEHUU W3Y4YEeHUS OTAEIBbHBIX TEM, BOIPOCOB, CleqyeT oOpamarbcs 3a KOHCYNbTallMeH K
MPETIOIaBaTEeNII0 Ha JIEKIHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa HAHOZIEKTPOHUKH U KBAHTOBBIX KOMITBIOTEPOB

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: B.B. BriopkoB, kaHa. ¢pu3.-MaT. HayK, CTapIIni HAYYHBIH COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uncie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTreMaTHYeCKHe MOAEIM M ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIIECCOB, OIICHNUBATH KAY€CTBO pa3pabOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)
OKCIIEPUMEHTAIbHBIE METOJbI MCCICAOBAHNN K KOHKPETHOM
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynabrare wu3ydeHHs JUCUUIUIMHBI «®u3nka W MoAeIMpOBaHHE NPUOOPOB HAHODICKTPOHHKI»
00yJaromuiicst JOmKeH:

3HATb:

- (puzrueckre NpUHIMIEI pabOTH MPUOOPOB HAHOITEKTPOHHUKH.
yMeThb:

- BBIOMpaTh GU3NIECKYIO0 MOJICIT JIJISl pacueTa XapakKTepUCTHK MPUOOPOB.
BJIaJIeTh:

- HaBBIKAMH Pa3pabOTKH MPOrpaMM MOJIEIMPOBAHUS TPUOOPOB HAHOIIEKTPOHUKH.
3. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1enplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuana MpOBOAUTCS YCTHBIH ONpoC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bomnpocs! a5 TOATOTOBKY K 9K3aMEHY:

. Ypasuenwne Ulpenunrepa nns rpadena.

. YpaBHenue IlyaccoHa 1uisi OMHOMEPHOIO KaHAJIA.

. CuJioBbl€ IMHUY 1IOJI B CUCTEME OJIHOIO, IByX U TPEX TOUEUHBIX JIEKTPOHOB.
. Marpuua mIoTHOCTH AJIs YUCTOI'O U CMEIIAHHOIO COCTOSHUSL.

1

2

3

4

5. ®ynknus ['puHA CBOOOIHOTO AIIEKTPOHA.

6. Jlokazarh OTCYTCTBHUE MOJIOKUTEIHLHON OIpe/ieieHHOCTH GyHKIMU Burnepa.
7. Iomy4nTh KBaHT NPOBOANMOCTH OJHOMEPHOTO OAJUTMCTHYECKOTO KaHaIa.

8

Hanucars sBHyr0 pasHOCTHYIO CXeMy /Ul pELICHUs 3allaud pacCesHusl Uil OIHOMEPHOIO
ypasHeHus UIpenunrepa.

9. TIlokaszarp, 4TO sBHas pPa3HOCTHas CXe€Ma JUIsl PELICHUS 3aJaud pacCcesHus Uil ABYXMEPHOTO M
TpexMepHOro ypasHeHus lllpeaunrepa Bcerna pacxoauTcsl.

10. T'ne MOXHO TIOCTaBUThH TPAHUYHBIEC YCIOBHS Ha (GYHKIIUIO pacrpeseeHus ?

11. [loka3aTh HE3aBHCUMOCTb MPOBOIUMOCTH TpadeHa OT TeMIeparypbl C TOMOMIBI0 TEOPUU
CKeHMJIMHTA.

12. B kakux cirydasix XUMHYECKUE MOTCHLUANBI JIEKTPOHOB U JBIPOK B rpad)eHe COBMAIaI0T?
13. HapucoBatb criekTp ABOHHOrO rpadeHa u ykaszarb 001acTH ¢ pa3HbIM 3HaKOM 3(()EeKTUBHON MacChl.




14. JIBoiiHol TpadeH momelieH B MOCTOSHHOE 3JIeKTpuieckoe mone. [lokazars JBUKEHUE JIEKTPOHA
IO CIEKTPY.
15. I'padpen momelieH B MOCTOSTHHOE JIeKTpudeckoe moie. [lokazaTs JBMKEHUE IEKTPOHA 110 CIIEKTPY.

16. MeTamumdeckasi HAHOTPYOKa IMOMeEIIeHa B IEpeMEHHOe AeKTpudeckoe noie. [Tokazars 1BrmkeHHe
3NIEKTPOHA 110 cHeKTpy. Hamucars ypaBHeHHE AJIs1 CKOPOCTH.

17. Hanmucars cimHOBBIN TaMuinbTOHUAH [ eitzenbOepra.

18. Hanucares cinHOBBIN raMuiibToHUaH M3uHra.

19. Hanwmcarp oOmuii BUJI TaMUJIBTOHUAHA CTUH-OPOUTAIILHOTO B3aUMOJICHCTBUSI.
20. Yro Takoe «0OMEHHOE B3auMopieHCTBHE» ?

21. Kakue cocTosiHUSI UMEET KyOUT Ha OCHOBE JIBOMHON KBAaHTOBOW TOUKH?

22. Kakue cocTosiHUSI UMEET KyOUT Ha OCHOBE CITHHA 3JIEKTpOHA?

23. Hamucarb mpuMep 3aIyTaHHOTO COCTOSIHUS JIByX (DOTOHOB.

24. Hanucarb npuMep 3aIlyTaHHOTO COCTOSHUSA JIBYX 3JIEKTPOHOB

[Tpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.

[Ipumep 1.
1. JlokazaTh OTCYTCTBHE TIOJIOKUTEILHOM ONpeieieHHocTr (yHKIMU Burnepa.
2. Kakue cocrosiHust IMeeT KyOUT Ha OCHOBE JJBOWHOM KBAHTOBOM TOYKHU?

[Ipumep 2.

1. HapucoBath criekTp JBOWHOTO rpad)eHa U yKa3aTh OOJIACTH C pa3HbIM 3HAKOM 3(QPEKTHBHON MAaCCHI.
2. JIBoiiHoii rpadeH oMeIeH B IOCTOSTHHOE IeKTprueckoe more. [lokazaTs IBUKEHUE dIEKTPOHA T10
CIIEKTDY.

Kpurepun oneHuBaHus
10 6amnos — (IIPEBOCXO/JHO):
*  CHCTEMaTU3MPOBaHHBIE, IIyOOKWE U TOJIHBIE 3HAHMS IO BCEM paslesiaM y4eOHOH Mporpammbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIIUM 32 €€ [IPEEIIbl;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
. Oe3ynpedHoe BiaJieHHE HHCTPYMEHTapHeM Y4eOHOW AMCUUIUIMHBL, yYMEeHHE ero 3()()EeKTUBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEIICHUN HAYYHBIX U MPO(eCCHOHATIBHBIX 3a/1a4;
. BBIpPKCHHAs! CIOCOOHOCTb CAMOCTOATEIBHO M TBOPYECKM pEILIaTh CIIOXKHBIE NPOOJIeMBbI B
HECTaHJapTHOH CUTYyalllH;
*  TOJHOE M IIIyOOKOE yCBOEHHE OCHOBHOM M JONOJHMUTENBHOH JUTEparyphl, PEKOMEHIOBAaHHOMN
y4eOHON MPOrpaMMO TUCTIMITIIHEI;
* YMEHHUE OPUEHTHPOBATHCS B TEOPUAX, KOHLENIMIX U HallpaBIEHUAX 10 U3y4aeMOM AMCLUIUIMHE U
J1aBaTh UM KPUTHYECKYIO OLIEHKY, UCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTUX JUCIUILINH;
*  TBOpYECKas CaMOCTOATENIbHAs PadoTa Ha NPAKTUUYECKHX, JIAOOPATOPHBIX 3aHATUSAX, AKTUBHOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHUS 3aJaHuUil.
9 6amto — (OTJIMYHO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieliaM yueOHOM MporpaMmel;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;
*  BIAJCHUE MHCTPYMEHTApUEM Y4YEeOHOW IMCLHUIUIMHBL, yMEHUE ero 3((EeKTUBHO HCHOJIb30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHATBHBIX 33/1a4;
*  CIOCOOHOCTH CAaMOCTOSITENIFHO M TBOPUYECKH peEIIaTh CIOXKHBIE MPOOJIIEMBI B HECTaHAAPTHOM
CUTyallul B paMKax Yy4eOHOW TNporpamMMbl, IIOJHOE YCBOCHHE OCHOBHOM U JONOJHUTEIbHOM
JUTEPaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUIIIINHEI;
*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSIX, KOHLEMIMAX M HANpPaBICHUSAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;
*  caMocTosATeNbHas paboTa Ha MPAKTHYECKHX, JJAOOPAaTOPHBIX 3aHATUSAX, TBOPUECKOE ydacTHE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 3aJaHHMH.
8 6amnoB — (IIOUYTHU OTIIMYHO):



* CHCTEMaTH3MPOBAaHHbIC, NNIyOOKHE M IOJIHBIE 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJNb30BaHHE HAYYHOM TEPMHUHOJOTHH, CTHJIMCTHYECKHM TI'PaMOTHOE, JIOTMUECKH MpPaBHIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAaHHbIE BBIBOJIBI;

* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUH HAyYHBIX U
poQecCHOHAIBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE MPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIBHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON NpOrpaMMoit
JUCLUIUIMHBL,

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLECMIMUSIX W HAMNPABICHUSX IO U3y4aeMoil
TUCIUIUINHE W JlaBaTh UM KPUTHYECKYIO OIICHKY C IO3WIMKA TOCYJapCTBEHHONW HIEOJOTHH (TI0
JUCITUTUTMHAM COIMAIEHO-TYMaHUTAPHOTO ITUKJIIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHIECKOE
ydacTue B IPYIIIOBBIX 00CYXKICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annoB — (OYEHb XOPOILLO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHUS 110 BCEM pa3zieliaM yueOHOM MporpaMmel;

¢ HCIIOJIB30BaHUC HaquOﬁ TCPMHUHOJIOT U (B TOM YUCJIC HAa UHOCTPAHHOM SIBBIKC), JIJMHI'BUCTUYCCKHU U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUEC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNHU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSX, KOHLEMIUSIX W HAMNPABICHUSIX IO U3y4aeMoil
TUCITUIUIMHE U 1aBaTh UM KPUTHUECKYIO OLIEHKY;

*  camocTosTenbHas padoTa Ha IMPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIICHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3adaHUH.

6 6aoB — (XOPOILO):
* JIOCTATOYHO ITOJHBIC U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMEl;

° HCIIOJIb30BaHHEC HeO6X0):[HMOI>'I HaquOﬁ TCPMUHOJIOTHUH, CTUIUCTUYCCKU T'PAMOTHOC, JIOTUYCCKU
IPaBUIJIbHOC U3JIOKCHHUEC OTBETA HA BOIIPOCHI, YMCHUC ACJIaTh 000CHOBaHHBIE BBIBOJBI,

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCUOHATBHBIX 33]a4; CIOCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MpOrpaMMel;

* YCBOCHHE OCHOBHOM JINTEPATYPbI, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUEHIMAX M HANPABICHUSAX IO H3Y4aeMOM
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAs CaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, J1A0OPATOPHBIX 3aHATHSX, MEPUOJUYECKOEC y4YyacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaro4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTpamMMBbl;

® HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIHMCTHUYCCKU TI'PAMOTHOC, JIOTUYCCKHU IIPaBHUJIBHOC
H3JI0KCHHUC OTBCTA Ha BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIAJCHUEC HMHCTPyMEHTapHeM y4eOHOW IHMCUUIUIMHBI, YMEHHE €ro WCIOJbh30BaTh B PEIICHHU
y4eOHBIX U IPOPECCHOHAIBHBIX 33/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THITOBBIE PELICHHUS B paMKaxX yueOHOM MpOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocTOsiTeNbHasE paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, YYacTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amta — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTOYHbIM 00BEM 3HaHHI B paMKax 00pa30BaTeIbHOTO CTaHIapTa;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

® HCII0OJIb30BaHUC Haquoﬁ TCPMHUHOJIOTUH, CTUIMCTUYCCKOC U JIOTHUYCCKOC M3JIO)KCHUE OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYIHICCTBCHHBIX OH_II/I60K;



*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

¢ YMCHHC I10J pYKOBOACTBOM IIpECTIOAaBaTCyid pCllaTb CTAHAAPTHBIC (TI/IHOBLIG) 3aaa4u,

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLECMIMUSIX W HAMPABICHUSIX IO U3y4aeMoil
JTUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAABaTelsl HAa MNPAKTUYECKHUX, JaOOpaTOPHBIX 3aHATHAX,
JOITyCTUMBIA YPOBEHB KYJIBTYPbI UCTIOIHEHHS 3aJaHHUH.

3 6amna — (HEYJOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEJOCTaTOYHO IMOJHBIA 00bEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHJAPTa;
* 3HAHHME YaCTH OCHOBHOH JINTEPATypbl, PEKOMEHIOBAaHHON y4eOHOH MPOrpaMMOi TUCIUILINHB;

° HCIIOJIB30BaHUEC Haquoﬁ TCPMUHOJIOTUH, H3JIOKCHUC OTBCTA Ha BOIIPOCHI C CYHICCTBCHHBIMU
JJUMHI'BUCTUYCCKHUMU U JIOTHYCCKHUMHA OHH/I6KaMI/I;

*  ciaboe BIAJEHHNE HMHCTPYMEHTapueM Y4YeOHOH AMCIMIUIMHBI, HEKOMIETEHTHOCTb B PEIICHHU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

. HEYMEHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHLECMIUSAX U HANpaBICHUSX H3ydaeMoul
JIMCLMILINHBI,

* TACCHBHOCTh HA MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUAX, HU3KHI YPOBEHb KYJIBTYPhlI UCTIOTHEHUS
3aIaHMH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIBbHOTO CTaH/IaPTa;

. 3HAHWS OTAETBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHJIOBAHHBIX YUYEOHOW MPOrpaMMOin
JUCIUTIINHEL,

. HEYMEHHE HCIIONb30BATh HAYYHYH0 TEPMHUHOJIOTHIO JUCIMILIMHBI, HAMYUE B OTBETE TIPyObIX
CTHJIMCTHYCCKUX U JOTMYECKUX OIIUOOK;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHIA YPOBEHB KYJIbTYPHl UCIIOTHEHUS
3aJIaHUM.

1 6amr — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAaHMH M KOMIIETCHLIMI B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[lpu mpoBeneHnn 5k3amMeHa oOyudaroremycsl npeaocrasisercs 30 MHHYT Ha ToAToToBKY. Ompoc
oOyyaromierocs mo OujeTy He JODKEH MPEBBIIIATh ABYX ACTPOHOMHUYECKHX YAacOB B YCTHOHM M (WIIN)
MUCHMEHHOM (hopMe.



