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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: HpI/I60pBI HOJ'IyrIpOBO):[HPIKOBOﬁ MUKPO- 1 HAHO3JICKTPOHUKHA
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: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCeHHUN) - DK3aMeH

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 3acefjanny Kadeapbl HAHOAIEKTPOHUKH U KBaHTOBBIX KoMIbioTepoB 30.05.2022



AHHOTANMA

Kypc "IIpubopbl momynpoBOIHUKOBOH MHUKPO- M HAHOIJIEKTPOHUKU" NMpe3Ha3HA4YeH JaTh NPEACTaBICHUE O
HMPUHINIIAX paOOThl COBPEMEHHBIX U MEPCIEKTUBHBIX MPHOOPOB MUKPO- U HAHOZJIEKTPOHHKH.

VYkazaTh Ha OCHOBHBIE (P3UUECKHE MTPOIIECCHI, KOTOPBIE ONPEENSIOT PaboTy IpUOOPOB.
PaccMmoTpeTts pa3nuyHbie METOIBI 1 MOJEIH ISl pPacyeTa XapakTePUCTHK IPHOOPOB.

3a1auyl UCIMIUTHHBL

* O3HAaKOMJICHHE C IPUHLUIAMU pabOTHl OCHOBHBIX NPUOOPOB MUKPO- M HAHODJIEKTPOHUKH;
* JIaTh HaBBIKM pacyeTa XapaKTepUCTHUK IPHOOPOB;

* paccMOTpeTh NEePCIEKTHBHBIE MPHOOPHI, pabOTaIONIME HA HOBBIX (PH3MUECKUX MPUHIIUTIAX.

[To pe3ynbraraM 0cBOEHUS Kypca CTYJIEHT JOJKEH:
3HaTh:
- (pu3Hueckre NPUHIMIIEI paO0THl COBPEMEHHBIX U TIEPCIEKTHBHBIX TPUOOPOB MUKPO- M HAHOAJIEKTPOHUKH.

YMeTh:

- BBHIOWpaTh MOAXOSIIYI0 MOJAETh JUISI pacueTa XapaKTepUCTHK TpUOOPOB € ydeToM obiactu ee
MPUMEHUMOCTH.

Bnaners:
- CIIOCOOHOCTHIO COBEPIIICHCTBOBAHUS CYIICCTBYIOIINX MPUOOPOB U KOHCTPYHPOBAHUS HOBBIX IIPHOOPOB.

Tewmsl u paznensl Kypea:
. OcHOBHBIE CBeJIeHUS 13 (YU3UKHU TIOTYIIPOBOIHHUKOB.
. 'maponnHaMuueckne, KIIaCCUIeCKNE KNHETUIECKUE MOJISIIH U KBAHTOBBIE MOJICIIH.
. Teopus p-n nepexoaa.
. KoHTaKT MeTamI-monynpoBoIHUK.
. 'ereponepexonpt.

1

2

3

4

5

6. bunonsipHble TPaH3UCTOPHI.
7. llonessle Tpan3uctopsl Ha ocHoBe MOII-cTpykTyp.

8. Huzkopa3mepHbIe CTPYKTYpBI.

9. HoBble npyHLHUITBI Pa0OTHl M KOHCTPYKIMK TPUOOPOB HAHOAIEKTPOHHUKH.
1

0. KBaHTOBBIE KOMIIBIOTEPHI M KBAHTOBAsI KOMMYHUKAIIHS.
1. leau u 3apauu

eap AUCUMNIMHBI

- AaTb OPCACTABICHUC O IPUHIMUIIAX pa60TI>I COBPCMCHHBIX U TMNCPCICKTUBHBIX HpI/I60pOB MUKpPO- U
HAHOJJICKTPOHUKHU;

- YKa3aTh HA OCHOBHbIE (PM3UYECKHE MIPOIIECCHI, KOTOPBIC OMPEIENIIOT pPaboTy IPUOOPOB;
- PacCMOTpETh Pa3INYHBIC METO/IBI M MOJICIIN JUISl pacueTa XapaKTepPUCTUK ITPUOOPOB.

3anauu QUCHUTNIHHBI
* O3HAaKOMJICHHE C IPUHIUIAMU pabOTHl OCHOBHBIX NPUOOPOB MUKPO- M HAHOAJICKTPOHUKH;
* JIaTh HaBBIKM pacyeTa XapaKTepUCTHUK IPHOOPOB;
* paccMOTpeTh NEePCIEKTHBHBIE MPHOOPHI, paboTaIONINe HAa HOBBIX (PH3MUECKUX MPUHIIUATIAX.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, VYK-1.1 AnanusupyeT 3aaady, BB 3Tallbl €€ PelIeHus,
KPUTHUYECKUI aHAU3 U CHHTE3 HHPOpMAInK, |ACHCTBHSA 110 PENICHUIO 3a/1a41

HPUMEHSATh CUCTEMHBIN MOAXO 1ist pemieHuss  |YK-1.3 PaccmarpuBaeT pasiu4HbIC BapHAHTHl PELICHUS
IMOCTABJICHHBIX 3a1a4 3a3J1a4d, OLICHMBACT UX NPECUMYIICCTBA U HEIOCTATKHU




[TK-1 CriocoGeH IIaH|upoBaTh U IPOBOINTH IIK-1.1 Bnameer  QyHIaMeHTaNbHBIMH  TIOHSTHIMH,
Hay4YHbIC SKCIIEPUMEHTHI (B U30paHHOM 3aKOHAMU U TEOPHUSIMU COBPEMEHHOU (DPU3UKH

npeaMeTHOH obnacty) u (uan) teopetndeckue |[IK-1.4 VYmeer CTpOUTh MareMaTHYECKME MOJECIM LIS
(aHaMTUYECKHE U UMUTAITMOHHEIE) ONMMCAHMSI W MCCIEAOBaHUA TIPOLECCOB M SABIEHUH B
HCCIICOBaHUS COOTBETCTBYIOIUX HAYYHBIX 001aCTAX

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI

3HaTh:
- (usnyeckue nUPUHOMIBL PAOOTHI COBPEMEHHBIX M IEPCHEKTUBHBIX MPUOOPOB MHKpPO- U
HaHODJIEKTPOHHUKH.

YMETB:
- BBIOMpAaTh TOAXOMAIIYIO MOJENb JUIsl pacdeTa XapakTepUCTUK NPUOOPOB € ydeToM oOmacTu ee
IIPUMEHUMOCTH.

BJIaJIETh:

- CIOCOOHOCTBIO COBEPLICHCTBOBAHMS CYLIECTBYIOUIMX IPHUOOPOB M KOHCTPYMPOBaHMS HOBBIX
npuOOpoB.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 OcHOBHBIE ~ cBemeHUST U3 (DU3HKH ) 9
HOJIYIIPOBOJHHUKOB.
I'mpponunamuyeckue, KJIaCCUYECKHUE
2 KMHETUYECKHE MOAETM W KBAaHTOBBIC 4 8
MOJEIIN.
3 Teopus p-n nepexona. 2 9
4 KoHTakT MeTaI-nonynpoBOIHHUK. 2 8
5 I'eTeponepexonsl. 2 9
6 bunonspHbie TpaH3UCTOPBI. 4 6
7 [loneBble  TpaH3UCTOPHI Ha  OCHOBE 4 7
MOII-cTpykTyp.
8 Huzkopa3mepHbie CTPYyKTYpHI. 4 6
Hossle IIPUHLIUIIBI paboThI u
9 KOHCTPYKIIUH puOopoB 4 6
HAHOIEKTPOHUKHU.
10 KBaHTOBBIE KOMIIBIOTEPHI M KBaHTOBAs ) 7
KOMMYHHMKALUS.
Nroro gacos 30 75
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)

Cemecrtp: 8 (Becennuit)




1. OcHOBHBIE CBeICHUS U3 (PU3UKH MOTYTPOBOIHUKOB.

OcHOBHBIC CBeIeHUS U3 (PU3HKH MOTYIIPOBOJHUKOB: 30HHAS CTPYKTYpa, 30HHAS JUarpaMma, 3aKOHBI
JCTIEPCHH DJIEKTPOHOB M JIBIPOK, CTATUCTHKA, MPHUMECH, MEXaHU3Mbl pacCesHUsi, TeHeparus U
peKoMOuHAIHSI.

2. rI/I,E[pO,Z[I/IHaMI/ILIeCKI/Ie, KIIaCCUYCCKHNEC KMHCTHUYCCKHNEC MOACIIN U KBAHTOBBIC MOACIIN.

lupponuaamMudeckue  mopenu  (nuddy3noHHO-ApeiidoBbIe  YpaBHEHHWs),  KIaCCHYECKHE
KMHETHYecKue Mozaenu (ypaBHeHue bonbplmana, ypaBHeHue BiacoBa), KBaHTOBBIE MOAEIH
(ypaBuenue Jlannayspa-brortukepa). YpaBuenue [lyaccoHa anst caMoCOTIacoBaHHOTO OIS

3. Teopus p-n nepexona.

P-n mepexon: Bwicora Oapbepa, o0OeqHEHHBIE O0O0NAacTH, BOJIBTAMIIEPHAs XapaKTCPUCTHKA
(xBazuypoBan DepMH IMEKTPOHOB U JBIPOK, hopmyna I[lloknm). BricokouacToTHBIE CBOWCTBA p-n
nepexosa.

4. KoHTakT MeTaJI-NIOIYTPOBOAHHUK.

Konrakr meramn-nonynpoBogHuk. Omuueckuit koHTakT. Kontakr IIoTTkW: OOEIHEHHBIN CIIOWM,
s¢pdpext UlorTku. Bonpr-ammepHble XapakTepUCTHKH KOHTakTa ILIIOTTKH: TEpMOAJIEKTPOHHBIH,
PEKOMOMHAIIMOHHBIN M TYHHEJIbHbIE TOKH.

5. T'ereponepexonpl.
I'eTeponepexonsl, UX CBOMCTBA U IPUMEHEHUS.
6. bunossipHele TPaH3UCTOPBI.

bunonspusie  TpaH3ucTOphl. BosbramnepHble  XapaKTEPUCTHKHM  OWIOISAPHOTO  TPaH3UCTOpA.
Koadhdunuent ycunenns Toka, yactora orcedku. [ erepocTpykTypHble OMIIOISPHBIE TPAH3UCTOPHI.

7. llonessle Tpan3uctopsl Ha ocHoBe MOII-cTpykTyp.

[loneBrie Tpanzuctopel Ha ocHoBe MOIl-ctpykryp. OO6pa3oBaHHE€ WHBEPCHOHHOIO CJOS,
BOJIbT-aMIIEpHbIE  XapaKTEPUCTUKM, BbICOKOYACTOTHBIE  CBOWCTBa, II0JIeBasi  3aBUCUMOCTh
MOABMXXKHOCTH, 3¢ ¢ekThl aerpananuu. [loporosoe HampshKeHUE, MOAIIOPOTOBBI M HaINOPOTOBBIMA
pexkuMbl paboTsl. DddexTs KopoTKoro kaHaina. IloneBsie TpaH3UCTOPHI Ha MOIJIOKKE KKPEMHHUH Ha
H30JIATOPEY.

8. Huzkopa3mepHbIe CTPYKTYpBI.

Huskopa3MepHble  CTPYKTypbl: KBAaHTOBBIC SIMbI, KBaHTOBBIC HHUTH, KBAHTOBBIE TOYKH.
HckyccTBeHHBIE CTPYKTYphl M TPUPOTHBIE CTPYKTYpBl: KpPEMHHEBBIE HAaHONPOBOAA, TpadeH,
YIJIEpPO/IHbIE HAHOTPYOKH, ByIIepEHBI, MOJICKYJIHI.

9. HoBble npuHIMIEI pabOTH U KOHCTPYKIUH IPHUOOPOB HAHORIIEKTPOHHUKH.

HoBble mpuHImnel paboTsl U KOHCTPYKIUH NPUOOPOB HAHOZJIEKTPOHUKH: TYHHEIbHbBIE CTPYKTYPHI,
CTPYKTYpPbl C PE30HAHCHBIM TYHHEJIHPOBAHUEM, HHTEP(EPEHUHOHHBIE CTPYKTYpPbI, CTPYKTYPHI C
OJHOMEPHOW M HOJb-MEPHOM IPOBOAMMOCTBIO, OJHONIEKTPOHHBIE CTPYKTYPbl, CIHHOBBIE

CTPYKTYpBHI.

10. KBaHTOBEIC KOMIIBIOTCPBI U KBAHTOBASI KOMMYHHWKAIIUA.



KBaHTOBBIE KOMITBIOTEpPHI: KBAaHTOBBIE AJITOPUTMBI, KBAaHTOBbIE OWTHI, 3allyTaHHBIE COCTOSHHSA,
JIEKOTE€pEHLUs, TEOpPEMA O 3alpeTe KIOHUPOBAHUS KBAaHTOBOM CHUCTEMbI, YHUBEPCAIbHbIN KBAHTOBBIN
KOMITBIOTED, CTPYKTYPBI TBEPAOTEIBHOTO KBAHTOBOTO KOMIIbIOTEpa. KBaHTOBass KOMMYyHUKAIHUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

yueOHas ayIuTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIbTUMEAUHHBIM 000py10BaHHEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. 3u C. ®u3uka monynpoBOHUKOBIX MPUOOPOB. B 2 Tomax. - Mocksa: Mup, 1984
2. 3eerep K. ®usnka noiaynpoBogHUKOB. - MockBa: Mup, 1977
3. Maremarudeckoe 1 KOMIIbIOTEpHOE MozenupoBanne HanocucteM / JI. B. Herpos, A. F0. O3épun, .
A. Ceunrios, B. B. Beropkos, A. A. Opnukosckuit, . A. CemennxuH. - Uznarenscteo MOTU, 2011
4. Hanoanekrponuka / K.A. Banues, B.B. Betopkos, B.A.I'puguun, B.I1. [Iparynos, A.A.Kokun, WU.T.
Hewmssectnsrii, A. A. Opmukosckuit, FO.C. [Iporacos, U.A. CemennxuH. - Uzn. MBTY um. baymana,
2009

JlonoHUTE IbHAS TUTEPATypa
1. Bamues K. A. KBaHTOBBIE KOMITbIOTEPHI M KBaHTOBBIE Bhruncienus // YOH, . 175(1) - cc. 1-39,

2005.
2. Banumes K. A., BetopkoB B. B., OpnukoBckuii A. A. KpeMHueBasi HAHOIEKTPOHUKA: IPOOIEMbI U

MEPCIEKTUBBI // YeIexXu COBPEMEHHOM pallo3IeKTPOHUKHY; BhIIL. 6. - cc. 7-22, 2010.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

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

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha JIEKIIUOHHBIX 3aHATHIX UCIOIB3YIOTCS MYIBTUMEANMHBIE TEXHOJIOTUH, BKIIIOYAsl IEMOHCTPALIUIO
MpEe3EHTALUN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyaeHT, TMpOCIyIIaBIIMK Kypc JEKIMH, JODKEH OBNAAETh OOIMMM IOHATHUHHBIM anmapaTtoM H
HAy4UTHCS IPUMEHATH TEOPETUUECKHIE 3HAHUS Ha MPAKTUKE.

VYenenrHoe ocBoeHue Kypca Tpedyer:

1) mocemeHust Bcex JEKLHHA, MPEIYCMOTPEHHBIX YYEOHBIM IUIAHOM; BEICHHE KOHCIEKTOB 3aHATHUH;
aKTHBHOE y4acTHE B 00CYKICHUH JIEKLUI;

2) BayKHO AOOUTHCS MOHMMAHUS MU3y4aeMOro MaTepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU W3Y4YEeHUS OTAEIbHBIX TEM, BOIPOCOB, ClexyeT oOpamarbcs 3a KOHCYNbTalMeH K
MPETIOIaBaTEeI0 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: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCEHHUN) - DK3aMeH

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

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

[MK-1 CriocoGeH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare wnsyuenus mucuuiuinHbl «lIpnOOpBI MOMYNPOBOAHUKOBONH MHUKPO- W HAHOICKTPOHUKN

00yJaroIuics JTOIDKEH:

COBPCMCHHBIX W HCPCIICKTHUBHBIX HpI/I60pOB MHKpPO- H

- BBIOMpAaTh TOAXOMAIIYIO MOJIENb JUIsl pacdeTa XapakTepUCTHK NPUOOPOB € ydeToM oOnacTu ee

- CIIOCOOHOCTBIO COBEPILECHCTBOBAHMS CYLIECTBYIOUIMX NPUOOPOB M KOHCTPYHUPOBAHHS HOBBIX

3HATh:
- ¢u3nveckrue NPUHLMIBI PabOTHI
HAHORJIEKTPOHUKH.
yMeThb:
MPUMEHUMOCTH.
BJa/IeTh:
mpuOOpOB.

3. IlepeyeHb THNOBBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

B nemsax mpoBeneHust TEKYIIETO KOHTPOJIA YCIIEBAEMOCTU IIPOBOIUTCS KpaTKUM Oompoc IO TeMaM

OpeabIIyIeil JICKIUU.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

Bomnpocs! k 3k3aMeHy:

. Kak Bo3HMKaeT 30HHas CTPYKTypa KpUCTAIIIOB?

. IIpumepsl pealibHbIX 3aKOHOB JUCIIEPCUU AJIEKTPOHOB U JIBIPOK B IOJIYIIPOBOIHUKAX.
. Kitaccuueckast 1 KBaHTOBas CTaTUCTUKA.

. MexaHu3MBbl paccesiHus HOCUTEIIEH B MOIYIPOBOIHUKAX.

. Hamucarp nuddysnonno-nperihoBsie ypaBHEHHS.
. Knaccuyeckast kuHeTHueckas MOJieiIb Ha OCHOBE ypaBHeHHUs1 Biacosa.

1
2
3
4
5. Tenepanus u peKOMOUHAIIHS.
6
7
8

. KBanroBas mozens Ha ocHOBe ypaBHeHus Jlannayspa-brortukepa.

9. Hanmcars ypaBaenue [lyaccoHa a5 caMocoriiacoBaHHOTO TTOJISI.

10. HapucoBarh BOJIBTaMIIEPHYIO XapaKTEPUCTHKY p-N NEPEXoaa U 0ObSICHUTD €€ MIPOUCXOXKICHHUE.
11. Yro ompenensieT BRICOKOYACTOTHBIE CBOMCTBA p-n niepexonaa?

12. Yro takoe konTakT [lloTTku u apdext lorTkm?

13. KoMIOHEHTHI TOKa B KOHTAKTe€ METAJII-TIOIYIIPOBOIHUK.

14. HapucoBaTh BOJBTaMIIEPHYIO XapaKTEPUCTHKY KOHTAKTa METaJUI-TIOIYIIPOBOAHUK U OOBSCHUTH €€

MPOUCXOKACHUC.

15. Kak MOoxxHO CcO34aTb OMHYCCKHM KOHTAKT METaJjljla C HOJ'IyrIpOBO,Z[HI/IKOM?

16. Uro Takoe rereponepexoabl?



17. IlpuBecTu mpuMepbl IPUMEHEHUS T€TEPOTIEPEXO/IOB.

18. Uem 00yci1OBIIEHO Ha3BaHUE «OUITONISIPHBIE TPAH3UCTOPHI» ?

19. BonbramnepHbie XapaKTepUCTUKN OUTIONSPHOTO TPAH3UCTOPA.

20. KoadpummeHT ycuiieHus ToKa JUIs Pa3InIHbIX CXEM BKITFOUCHHUS.

21. Yro Takoe 4acToTa OTCEYKH U YEM OHa OIpenesseTcs?

22. Kakum 006pa3zoM reTepoCTpyKTYpPhl YIYUIIAIA XapaKTePUCTHKH OUITOIIPHBIX TPAH3UCTOPOB?

23. Kak ycTpoeHsI nonesbie TpaH3ucTopsl Ha ocHoBe MOII-cTpykTyp?

24. Kak BO3HMKaeT WHBEPCUOHHBIN KaHan?

25. Kakue nmapameTpbl TPaH3HUCTOPOB OIPEAEIISIIOT BEICOKOYACTOTHBIE CBOMCTBA IM(POBBIX CXEM Ha X
ocHoBe?

26. [IpoucxoxaeHuE MOJIEBOM 3aBUCUMOCTH OABMXKHOCTH B Pa3IUYHBIX MOIYIPOBOAHUKAX.

27. DddexTsl Aerpaganry NoIeBbIX TPAH3UCTOPOB.

28. Uto Takoe MoporoBoe HarpssKeHUE, TOATIOPOTOBBI U HAATIOPOTOBEI PEXXUMBI PaOOTHI.

29. Yem BbI3BaHA HEOOXOAMMOCTH JIETHPOBAHHS KOPOTKOIO KaHajla TPaH3HCTOpa Ha OOBEMHOM
HOJJIOKKE?

30. Yem BbI3BaH Mepexo/l K TPAH3UCTOpPaM Ha OCHOBE TIOMJIOKKH «KPEMHUIN Ha U30JsITOpe»?

31. Yro Takoe kBaHTOBas siMa?

32. Yro Takoe KBaHTOBasi HUTH?

33. Yro Takoe KBaHTOBas TOYKa?

34. Tlomy4uTh KBaHTHl aOCONIOTHOW W JUQPQPEPEeHINATBLHON MPOBOJUMOCTH B  OJHOMEPHOM
MIPOBOJHHKE.

35. 3aKkoH nucnepcun HOCUTENeH B rpadeHe.

36. 3aKoH IUCHIEpCUH HOCUTENIEH B yIIIEPOIHBIX HAHOTPYOKAaXx.

37. IlpuBecTr IpUMEpPHI CTPYKTYP C TYHHEJIBbHBIMU NIEPEXOJaMH.

38. [IpuBecTH CTPYKTYpBI C yIIPaBIIIEMbIMUA TYHHEIBHBIMU IIEPEXOAAMHU.

39. YUro Takoe pe30HaHCHOE TYHHEIUpOBaHHuE?

40. Kak paboTaror nHTepepEeHIUOHHBIEC TPAH3UCTOPHI?

41. Kax paboTaroT CiMHOBbIE TPaH3UCTOPHI?

42. YeM OTIMYAIOTCSI KBAHTOBBIE KOMITBIOTEPHI OT KJIIACCHYECKUX KOMITBIOTEPOB?

43. Uto Takoe KBAHTOBBIC aJITOPUTMBI?

44. Yto Takoe KBaHTOBBIC OUTHI?

45. Uto Takoe 3aryTaHHbIe COCTOSIHUS KBAHTOBOM CUCTEMBI?

46. Kaxoil npuHUIHMI Ki1accu4eckoi Gpu3nku HapyaeT napanoke DiiHmreHa-Ilononsckoro-Posena?
47. Kaxoil npyHLIHXIT KIaCCUYECKON (PU3MKH HapyIIaeT «Hapagokc OOMOb»?

48. Uto Takoe JeKOrepeHLns B KBAHTOBOM KOMIIbIOTEpe?

49. Jloka3zats TeopeMy O 3allpeTe KIOHUPOBAHUS KBAHTOBOW CHCTEMBI.

50. Yem oOyciioBieHa CI0XKHOCTh MPOLEAYP UCIPABICHNS OIIUOOK B KBAHTOBOM KOMIIbIOTEpE?

51. [IpuBecTu npuMep CTPYKTYPHI TBEPAOTEIHHOIO KBAHTOBOTO KOMITBIOTEPA.

52. Kakum 00pa3om KBaHTOBasi KOMMyHHKaKs 00€CeYUBAET CEKPETHOCThH?

[Ipumepsl 3K3aMEHALMOHHBIX OUJIETOB:

IIpumep 1.

1. IlpuBecT npuMep CTPYKTYpHI TBEPAOTEILHOTO KBAHTOBOTO KOMIIBIOTEpA.
2. Kakum 00pa3om KBaHTOBasi KOMMYHHUKaLUsI 00€CIIEYMBAET CEKPETHOCTh?

[Ipumep 2.
1. DddexTsl gerpaganny NOIEBBIX TPAH3UCTOPOB.
2. Yto Takoe moporoBoe HanpspKeHUE, MOAIOPOrOBBIN

Kpurepuu onieHuBanus
10 6amnos — (IIPEBOCXO/JHO):
*  CHUCTEMaTU3UpPOBaHHbBIC, IIYOOKHE W TOJHBIC 3HAHUS 10 BCEM pasjeiiaM y4eOHOI mporpamMmebl, a
TAKKe 110 OCHOBHBIM BOIPOCAM, BBIXOSIIUM 32 €€ IPEICIIbI;
. TOYHOE MCIOJIB30BAaHUE HAYYHOH TEPMHHOJOTUM (B TOM 4YHCJIE HAa WHOCTPAHHOM SI3bIKE),
CTHJIMCTHYECKH T'PAaMOTHOE, JIOTUYECKH MPABHIBHOE N3JIOKEHNE OTBETA Ha BOIPOCHI;



*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHHE ero 3(pQPEeKTHBHO
HCIOJIB30BaTh B MIOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;

. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE HpoOIeMbl B
HECTaHJAPTHOW CUTYyalUu;

*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTMOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHOI mpoTrpaMMOi TUCITUTUINHEI;

* yYMEHHE OPHEHTHPOBATHCSA B TEOPHSX, KOHLEHMIUAX U HANPABICHUAX MO N3y4aeMON NHCLHUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLICHKY, UCIIOJIb30BaTh HAYUHbIE JOCTHXKEHUSI JPYTUX JUCLUIUINH;

*  TBOpYECKas CaMOCTOSTENbHAs paboTa Ha MPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbl HCIIOTHEHHS 3aJaHHMH.

9 6amnoB — (OTJIMYHO):

* CcHCTEMaTU3UPOBAHHbBIEC, ITTyOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

. TOYHOE HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIL30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(ECCHOHANBHBIX 3a1a4;

*  CHOCOOHOCTH CAMOCTOSATEIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIApTHOM
CUTyallud B paMKax Y4eOHOW MporpamMmbl, IIOJIHOE YCBOCHHE OCHOBHOW U JIOMNOJHU "TEIbHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTrpaMMO TUCIIUITITHBEI;

*  yMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JTUCIUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMOCTOsTENbHass padoTa Ha MPAaKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYpBl HCIIOJTHEHHS 3aJaHuUil.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UPOBAaHHbIC, NNIyOOKHE M IOJIHBIC 3HAHUS 10 BCEM IMOCTABJIEHHBIM BOIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJNb30BAaHHME HAYYHOM TEPMHUHOJOTHH, CTHJIMCTHYECKHM TI'PaMOTHOE, JIOTMYECKH 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 PEUICHUU HAyYHBIX U
poQecCHOHAIBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIlaTh CIIOXKHBIE HMPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;

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

*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOH
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULUI rocydapCTBEHHOH wuieoioruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydJacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;

* HCII0JIb30BAaHUE HAyYHOU TEPMUHOJIOIMH (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MTPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCHI, YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOBL;

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCLMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAyYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUTHHBL,

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTenbHas padoTa Ha MPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPbl HCIIOJTHEHUS 3adaHUH.

6 6aoB — (XOPOILO):

* JIOCTaTOYHO IOJHbIE U CUCTEMAaTU3UPOBaHHBIC 3HAHUSI B 00beMe yueOHOH porpaMmbl;

*  HCIOJIb30BaHHE HEOOXOAMMOHN HAayYHOW TEPMHUHOJIOIHWH, CTHIMCTUYECKH TI'PAaMOTHOE, JOTUYECKH
MPaBUWIILHOE M3JI0KEHUE OTBETA Ha BONIPOCHI, YMEHHUE JieNlaTh 000CHOBaHHBIE BHIBOIBI;

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLMWIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCUOHAIBHBIX 33Ja4; CIOCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MporpaMMel;



* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTLTHHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh MM CPaBHHUTEJIbHYIO OLICHKY; AaKTHBHAas CaMOCTOsTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPAaTOPHBIX 3aHATUAX, IMEPUOAMYECKOE YYaCTHE B TPYHIOBBIX OOCYKACHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUN.

5 6amnoB — (IIOYTHU XOPOILO):

* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4EOHOH MPOTrpaMMBL;

*  HCIOJB30BaHHWE HAYYHOW TEPMHHOJIOTWH, CTHIMCTUYECKH TPaMOTHOE, JIOTHYECKH MpPaBUIIEHOE
U3JI0KEHHE OTBETA Ha BOIPOCHI, YMEHHE JIeJIaTh BBIBOIbI,

*  BIAJCHUC HMHCTPyMEHTapUeM Yy4YeOHOH INUCIMIUIMHBI, YMEHHE €ro KCIOJIb30BaTh B PEIICHUU
y4eOHBIX U TPO(heCcCHOHATBHBIX 3a/1a4;

* CIIOCOOHOCTH CAMOCTOSITENIFHO MPHUMEHSTH THITOBBIC PELICHHUS B paMKaxX y4eOHOH MPOrpaMMBI;

* YCBOCHHE OCHOBHOM JINTEPATYPbI, PEKOMEHJOBAHHOM y4eOHON MPOrpaMMOid AUCIUIUTHHBL;

*  yYMEHHE OpPHCHTHPOBAThCS B 0A30BBIX TEOPHSX, KOHIEMIMUSAX M HANPaBICHUSAX MO H3y4aeMOM
JWCIMIUIMHE U IaBaTh UM CPAaBHUTEJIBHYIO OLICHKY;

*  camocTosTenbHas padoTa Ha MPAKTUUECKUX, Ja0OPAaTOPHBIX 3aHATHAX, y4acTHE B TPYIMIIOBBIX
00CYXIIEHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aaHUH.

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTO4YHBIN 00BEM 3HAHUU B paMKax 00pa30BaTeIbHOIO CTAHAAPTA;

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  HCHOJNB30BAHME HAYYHOW TEPMHUHOJIOTHH, CTHIMCTHYECKOE M JIOTMYECKOE M3JIOKEHHE OTBETa Ha
BOIIPOCHI, YMEHHE JIeTIaTh BHIBOABI O€3 CYIIECTBEHHBIX OIINOOK;

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

* YMEHHE 0] pyKOBOACTBOM IpENoJaBaTelis peuarb CTaHJapTHbIE (TUIIOBBIE) 3aa4H;

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM OLICHKY;

. pabora TOA PYKOBOJACTBOM IMpEMOJaBareisi Ha MPAaKTHUYECKUX, JAOOPAaTOPHBIX 3aHATHSX,
JIOITYCTUMBIM YPOBEHB KYJIBTYpPhl UCIIOJIHEHHUS 3aJJaHUMN.

3 6amra — (HEYIOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEJO0CTAaTOYHO MOJHBIA 00BEM 3HAHUH B paMKax 00pa30BaTeILHOTO CTaHIAPTa;

* 3HaHWE YaCTH OCHOBHOW JIUTEPaTyphl, PCKOMEHIOBAHHOW y4eOHOM MPOTrpaMMOi JUCIIUILTAHEL,

*  HCHOJb30BAHWE HAyYHOU TEPMUHOJOTHHU, HU3JIOXKEHUE OTBETA HA BOMNPOCHl C CYUICCTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

. cnaboe BIIAJICHUE WHCTPYMEHTapueM YYeOHOW IUCIUIUTMHBI, HEKOMIIETEHTHOCTh B PEIICHUH
CTaHAAPTHBIX (TUITOBBIX) 3a/1a4;

*  HEYMCHHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHIEMUMUSAX W HAMpPaBICHUSAX H3ydaeMoOul
JUCIUTIINHEL,

* TACCHBHOCTh HA MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhlI UCTIOTHEHUS
3aIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIbHOTO CTaH/IaPTa;

. 3HAHWS OTAEIBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHJIOBAaHHBIX YUEOHOW MPOrpaMMOin
JUCIUTIINHEL,

. HEYMEHHE HCIIONb30BATh HAYYHYH0 TEPMHUHOJIOTHIO JUCIMILIMHBI, HAlMYME B OTBETE TIPyObIX
CTHJIMCTHYCCKUX U JJOTMYECKUX OIIUOOK;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHb KYJIBTYPHl UCIIOTHEHUS
3aJIaHUM.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

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

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

[lpu mpoBeneHnn sk3amMeHa oOyudaronemycsl npeaocrasisercs 30 MHHYT Ha ToAroToBKY. Ompoc
oOyyaromerocsi o OWJIeTy He JOJDKEH MPEBBIIATh ABYX aCTPOHOMHUYECKHX YacOB B YCTHOM W (WIIN)
MUCHMEHHOM (hopMe.



