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 MpeJCTaBIeHNE O (PU3NYECKUX MPUHLUIAX PaOOThl IPUOOPOB HAHONIEKTPOHUKU U METOJAX UX
MOJZIETTUPOBAHUSI.

33)13‘11/[ JAUCHUIIINHBI
- PpacCMOTPECTh (1)I/IBI/I‘I€CKI/IG OponeccChl, JieKalmuye B OCHOBC pa60TBI Pa3JINIHbIX HpI/I60pOB
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

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylIbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON

[MK-1 CriocobeH cTtaBuTh, GopMann3oBbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie pa3padareiBath 1 [IK-1.2  CnocobGeH  BBIOBUTAaTH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJIEIH MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SBJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIE MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH NpUMEHSTh TeOpeTHYecKHe U (WiIH)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAyyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
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 Mmonenu aiasi CIIOXKHOTO 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 HecranuoHapHoe YypaBHeHue Illpenunrepa. Meron cpenHero mnoss (MeTOX
Xaptpu): coBMecTHOe peuienne ypaBHeHus lllpeaunrepa m ypaBuenus Ilyaccona mis onmcanus
MHOTOYaCTHYHBIX cucTeM. [IpobieMsl B urciaeHHOM pemieHnu ypaBHenus Llpeaunrepa s kaHana
Tpansucropa. Meronsl S- u T-marpun. Hepacnpoctpanstomuecss moasl. YpasHenue llpeaunrepa
UISL OTHOTO IEKTPOHA C yYETOM HOJIIpU3aLuy cpeabl. MckitoueHne coOCTBEHHOTO MO AIEKTPOHA.

2. Meton MaTpuIl IIIOTHOCTH

Marpuna I1uIoTHOCTH (OIepaTop IUIOTHOCTH, OIEpaTrop MaTpula IJIOTHOCTH, CTaTUCTHYECKHUN
oTeparop) — OAMH U3 COCOOOB OMUCAHHUS COCTOSIHHS KBAaHTOBOMEXaHUYECKOH CHCTEMBI.

3. Meron ¢ynkuuii ['puna

s pemennst ypasHeHus Ilyaccona. HaxoxxeHue cTalMOHapHBIX M HECTAI[MOHAPHBIX PELICHUI, B
TOM YHCJIE IIPU Pa3HOOOPA3HBIX TPAHUYHBIX YCIOBHSIX.

4. Merton ¢pyukuuii Burnepa

Kunernueckoe ypaBHenne Moita. OTCYTCTBHE TOJOKUTEIBLHOW ONPEACTICHHOCTH (QYHKIUU
pacnpenenennusa Buruepa.

5. Meton Jlannayapa-brortukepa

BeiBog ypaBHeHuii. CBsi3p € ONWUCAHHEM OJHOMEPHBIX IIPOBOJHMKOB U KBAaHTOBaHUEM
npoBoxuMocTH. [locTaHOBKAa M METOIBI YHCIEHHOTO PEUICHUS 3a/laudl pacCesHHs Uil ypaBHEHUS
HIpenunrepa c nenpio onpeaeneHus kodGOUIUeHTa MPOXOKICHHMSL.

6. [TocTaHOBKa TPaHUYHBIX YCIOBUN

IlocTraHoBKa TIpaHMYHBIX YCJIOBUI B KHHETHMYECKOM MOJAEIMPOBAHUU OTKPBITHIX cucTeM. Poib
KOHTakTOB. O60CHOBaHME MPUMEHUMOCTH OAJUTMCTUYECKUX METOJOB.

7. KBanToBBIC rMAPpOANHAMUYCCKUC YPABHCHU A




KBaHTOBBIE THIPOJMHAMHYECKHE YPaBHEHHS JUISI MOJCIMPOBAHUS TPAH3UCTOPOB HAa OCHOBE
rpadeHa. AmOunonspHas miazma Tpadena. HeszaBucumocTh MpoBOAUMOCTH TpadeHa oOT
TEMIIepaTyphl (TEOPUsl CKEIITMHTA).

8. Kunetnueckue MOJACIIN MJIA CIIOXKHOTO CIICKTpa

Kunernueckue MoJieN JUIsl ONIMCAHUST KAHAIOB CO CIIOXHOM 30HHOM CTPYKTYpoO# (JBOWHOM rpadeH).
CKadoK MpOBOIAMMOCTH TpH HHU3KOH Temmeparype. COCTOSIHMA C OTPHULATENILHOW MacCoi.
VYipagieHre 30HHOU CTPYKTYPOH JIEKTPUUECKUM I1OJIEM.

9. CIMHOBBIE CUCTEMBI

Omnucanue CIMHOBBIX cucTeM. B3zanMonetictBue crimaoB (Moxenu [eitzenOepra u M3unra). 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)

CTyneHT, HpoCHylIaBUIMKA Kypc JEKUMH JOKEH OBJaJeTh OOLIMM IOHATHUHHBIM ammapatoM 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
3aTPYIHEHUH W3Y4YCHUS OTAENbHBIX TEM, BOINPOCOB, CJIEAyeT oOpamarbCsi 3a KOHCYJbTalMeH 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

KBaJIH(UKALUS: 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

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie paspadareBath 1 |[IK-1.2  CrnocoGeH  BbIIBUTATH  THUIOTE3Bl, CTPOUTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTeMaTHYeCKHe MOAENHM M ONMCAHHWA HU3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHHUH U MPOIIECCOB, OLICHUBATh KAYeCTBO pa3paboTaHHOM
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WiIH)
OKCIIEPUMEHTAIBHBIC METOJIbl MCCICAOBAHUN K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
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 1menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC 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

Hanucare sBHyH0 pPa3HOCTHYIO CXEMy MJI pELIeHMs 3aJaud pacCesiHUs JUIsl OAHOMEPHOIO
ypasHeHus UIpenunrepa.

9. Tloka3arp, 4TO ABHAsl pa3HOCTHAas CXEMa Ui PELICHUs 3aaud pacCcesHus Uil IByXMEpPHOIO H
TpexMepHOro ypasHeHus lllpeaunrepa Bcerna pacxoauTcsl.

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

11. [lokazaTh HE3aBHCMMOCTh IPOBOJUMOCTH TpadeHa OT TemIeparypbl C IOMOIIBI0 TEOPUHU
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. JIBoitHO# TpadeH MoMenieH B MOCTOSHHOE dIeKTprueckoe mone. [loka3zarh BUKEHHE DIEKTPOHA
IO CIEKTPY.

15. Fpa(beH MOMCIICH B MOCTOAHHOC 3JICKTPHUYCCKOC I10JIC. IToka3ars ABUIKCHUC DJICKTPOHA IO CIICKTPY.

16. MeTamumdeckasi HAHOTpyOKa IMOMeEIIeHa B IEpeMEeHHOe deKTpuueckoe none. [lokazars nBmkeHne
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. JIBoiliHO¥ TpadeH MOMEIIEeH B MOCTOSHHOE deKTpudecKkoe nose. [1okazaTs IBMKEHHE dIIEKTPOHA 10
CIIEKTDY.

Kpurepun oneHuBaHus
10 6amnos — (IIPEBOCXO/JHO):
*  CcHCTEMaTU3MpOBaHHBIE, IIyOOKME W TOJHBIC 3HAHMA 10 BCEM paszesiaM yueOHOH mporpammel, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIIUM 32 €€ [IPEEIIbl;
. TOYHOE HCIOJIb30BAHUE HAy4YHOM TEpMHHOJIOTMU (B TOM 4YHUCIIE HAa HMHOCTPAHHOM S3BIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ympeuHOE BIIAJICHUE HWHCTPYMEHTAapUEM Y4eOHOW IUCHMIUIMHBI, yMeHHE ero 3(QeKTuBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEIICHUN HAYYHBIX U MPO(eCCHOHATIBHBIX 3a/1a4;
. BBIP&KCHHAs! CIOCOOHOCTh CAMOCTOATENBHO M TBOPUECKH pEIIAaTh CIOXKHBIE INPOOIEMBI B
HECTaHJapTHOH CUTYyalllH;
* TMOJIHOE W TIIyOOKOE YCBOGHHE OCHOBHOH M JONOJIHHUTENBHOM JUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHON MPOrpaMMO TUCTIMITIIHEI;
* yYMEHHE OPUEHTUPOBAThCSA B TEOPUSX, KOHLENIUAX U HAIPaBICHUAX 10 U3y4aeMOl AUCLUIUIMHE U
J1aBaTh UM KPUTHYECKYIO OLIEHKY, UCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTUX JUCIUILINH;
*  TBOpYECKas CaMOCTOsATENIbHAsi paboTa Ha NPAKTHUYECKHUX, JTAOOPATOPHBIX 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€ HCIOJIb30BAHUE HAy4YHOM TEpMHHOJIOTMU (B TOM 4YHUCIIE HAa HMHOCTPAHHOM S3BIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;
*  BIQJCHUEC MHCTPYMEHTAapHEM Yy4eOHOW AMCLUMIUIMHBL, yMEHHE ero 3((EKTUBHO HCIONb30BATH B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHATBHBIX 33/1a4;
*  CIIOCOOHOCTH CaMOCTOSITEIbHO W TBOPYECKH PEIIATh CIOXKHBIE MPOOJIEeMbl B HECTaHIAPTHON
CUTyallud B paMKaxX y4eOHOW IporpaMMsbl, IIOJHOE YCBOGHHE OCHOBHOW M JIOTIOJHHUTEIBLHON
JUTEPaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUIIIINHEI;
* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;
*  caMocCToATeNbHass paboTa Ha MPAKTUYECKHX, JIAOOPATOPHBIX 3aHATHUSIX, TBOPUYECKOE ydacTHE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 3aJaHHMH.
8 6amnoB — (IIOUYTHU OTIIMYHO):



* CHCTEMaTH3MPOBAaHHbIE, INIyOOKUE U TOJHBIC 3HAHHS MO BCEM IOCTABJICHHBIM BOIPOCAM B 00beMe
y4eOHON MpOrpaMMel;

*  HCIOJIb30BAHHE HAYyYHOW TEPMHMHOJIOTMH, CTHIMCTHYECKH TPaMOTHOE, JIOTMYECKH IMPaBUIIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAaHHbIE BBIBOJIBI;

* BJaJICHUEC MHCTPYMEHTApHeM yueOHOW MUCLUIUIMHBI (METOIaMH KOMIUIEKCHOTO aHA/IN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHI), YMEHHE €ro HCIOJb30BaTh B MOCTAHOBKE M PELICHUM HAyYHBIX U
npoQecCHOHAIBHBIX 33/1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO pellaTh CIOKHBIE MPOOIEMBI B paMKax
y4eOHON MpOrpaMMel;

* YCBOCHHME OCHOBHOW M JIOTOJIHUTEIBLHOW JIUTEPaTypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,

*  YMEHHE OPHUECHTUPOBATHCA B OCHOBHBIX TE€OPHSX, KOHIEMIUAX U HANPABICHUSIX MO U3y4aeMoil
TUCIUIUINHE W J1aBaTh MM KPUTHYECKYIO OILIEHKY C TO3WLUN TOCYyJapCTBEHHON HAEONOTHH (I10
JUCITUTUTMHAM COIMAIEHO-TYMaHUTAPHOTO ITUKJIIA);

* AaKTHBHAs CaMOCTOSTENbHasi paboTa Ha MPAKTUYECKUX, TaOOPaTOPHBIX 3aHITUSAX, CHCTEMaTHIeCKOE
ydacTue B IPYIIIOBBIX 00CYXKICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

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

* HCIOJIb30BaHNE HAyYHON TEPMUHOJIOTUH (B TOM YHCJIE HA HHOCTPAHHOM SI3bIKE), TMHIBUCTHUYECKH U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCHI, YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOBL;

* BJQJICHUE MHCTPYMEHTapueM y4eOHOW AHUCUUIUIMHBI, YMEHUE €r0 HCIIOJIb30BaTh B NMOCTAHOBKE U
pELIeHNHU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTOJIHUTEILHOW JINTEPATYphl, PEKOMEHIOBAHHOW y4eOHOM mporpammon
JVCIUIUIAHBL;

* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  caMmocCToATeNlbHas paboTa Ha NMPAKTUYECKUX, JJAOOPAaTOPHBIX 3aHATHSX, y4acTHE B TPYMIIOBBIX
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,

*  BIAJCHUE HHCTPYMEHTapueM Y4YeOHOW IWMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
y4eOHBIX U NMPOoGEeCCHOHANBHBIX 33Ja4; CIIOCOOHOCTh CAMOCTOSATENIFHO MPUMEHSTh TUIIOBBIC PEIICHHS
B paMKax y4eOHOH MpOrpaMMel;

* YCBOCHHE OCHOBHOM JINTEPATYPbI, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OpPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUEIIMAX M HANPABICHUAX II0 H3y4aeMOM
IUCIMIIMHE M JaBaThb WM CPaBHUTEIBHYIO OICHKY; AaKTHBHas CaMOCTOsTenbHas pabora Ha
MPAKTUYECKUX, JTA0OPaTOPHBIX 3aHITHUAX, NEPUOAMUYECKOE YYacTUE B TPYIIOBBIX OOCYXKICHHSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6annos — (ITOYTU XOPOULIO):

* JIOCTaro4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTpamMMBbl;

*  HCIOJIb30BaHHE HAy4YHOM TEPMUHOJIOIMM, CTHIMCTUYECKU IPAMOTHOE, JIOIMUECKU IIPaBUIIbHOE
U3JI0KEHUE OTBETA HAa BOIIPOCHI, YMEHHUE J€JIaTh BHIBODI;

*  BJAQJCHUE HUHCTPYMEHTapuUeM Y4YeOHOW IWMCUUIUTMHBI, YMEHHE €ro HCIOJIb30BaTh B PELICHUU
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, KOHIENIUSIX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocCToOsTelbHas padoTa Ha MPAKTUYECKHX, JaOOpPaTOPHBIX 3aHATHUSX, Y4acTHE B TPYIMIIOBBIX
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

® HCIIOJIB30BaHUC Haquoﬁ TCPMHHOJIOTUH, CTUJIIMCTUYCCKOC U JIOTUYCCKOC H3JIOKCHHUE OTBETA HaA
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYHICCTBCHHBIX OH_II/IGOK;



*  BJIQJICHUE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

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

*  YMEHHE OPHUECHTUPOBATHCA B OCHOBHBIX TE€OPHSX, KOHIEMUUAX U HANPABICHUSIX MO U3y4aeMoil
JTUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA pPYKOBOJCTBOM IIPENOAABaTeNs Ha MPAKTHUECKUX, J1a0OPAaTOPHBIX 3aHATHIX,
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;

° HCIIOJIB30BaHHEC Hay‘lHOﬁ TCPMUHOJIOTUH, H3JIOKCHUC OTBCTAa HAa BONPOCHI C CYHICCTBCHHBIMU
JJUMHI'BUCTUYCCKHUMU U JIOTHYCCKHUMHA OHH/I6KaMI/I;

* cnaboe BiaJeHHE WHCTPYMEHTapueM Y4eOHOW IUCHUIUIMHBI, HEKOMIIETEHTHOCTh B PELICHUH
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

. HEYMEHUE OPUECHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLECMIMSIX M HAMPABICHUSIX HU3Yy4aeMOMU
JIMCLMILINHBI,

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

2 6amra — (HEYIOBJIETBOPUTEJILHO):

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

. 3HaHWS OTACIBHBIX JINTEPATYPHBIX HWCTOYHHMKOB, PEKOMEHIIOBAHHBIX Y4YeOHOH mporpamMmoi
JUCIUTIINHEL,

. HEYMEHHE HCIIOJh30BaTh HAyYHYH) TEPMHUHOJIOTHIO JTUCIMIUIMHBI, HAaJUYHWE B OTBETE TPyOBIX
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. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[lpu mposenennu 5k3ameHa oOyuaromiemycst npepoctarisercs 30 MUHYT Ha mOArotoBKy. Ompoc
oOyyaromierocs mo OWiIeTy He JOJDKEH MPEBBILATh JBYX aCTPOHOMHYECKHX YacOB B YCTHOW U (WMJIH)
MUCHMEHHOM (hopMe.



