MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA TV CHUTIMHBI
DJIEKTPOHHMKA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

HampasnenHocts (mpoduis) / cnenuanu3anys: CucreMsbl paauocBsi3i U PaaU0A0CTyNa

®opma oOyuyeHMs: 3a04Hass (B TOM 4YHCJIe ¢ NMPUMEHEHHeM JUCTAHIMOHHBIX 00pa30BaTe/IbHBIX
TeXHOJIOTHil)

@axynbreT: P10, PaKyJbTeT AUCTAHIUOHHOTO 00yYeHHUS

Kadenpa: TOP, Kagenpa TesilekoMMyHHKAIUI M OCHOB PaguOTeXHUKH

Kypc: 2

Cemectp: 4

Y4eOusiii mnan Habopa 2014 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 4 cemecTp Bcero Ennaunner
1 CamocTositenpHast paboTa o1 pyKOBOJICTBOM 8 8 4acoB
MPEeToIaBaTes
2 JlaGoparopHbie pabOThI 8 8 4acoB
3 KonTpois camocTosTensHOM paboTh 2 2 4acoB
4 Bcero koHTakTHOM pabOThI 18 18 4acoB
5 CamocTosiTenpHas paboTa 81 81 4acoB
6 Bcero (6e3 ax3amena) 99 99 4acoB
7 ITonroroska u cgada DK3aMeHa 9 9 JacoB
8 OO01mast Tpy10eMKOCTh 108 108 9acoB
3.0 3.E.

KontpomnbsHbie paboThl: 4 cemectp - 1
DKk3aMeH: 4 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nportokot Ne 54 or «15 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roxma, paccmoTpeHa u onoOpeHa Ha 3acefanuu Kagenpsl TY «  » 20
rojyia, mpoToKoi Ne

Pa3zpaboTunku:
cTapiuii npenoaasareib kad. TOO A. B. I'ypaxos
npodeccop kad. TY A. M. 3a6ononkuit

3aBeayromumii odecreunBaronieii kad.
TY T. P.T'a3u3oB

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan ®J10 . I1. Yepkammna
3aBenyromnuii BeITycKaroIen kag.

TOP A. A. Tenbuep
OKCIEPTHI:

JlonieHT Kadenpbl TEXHOJIOTUH 3J1eK-
TpoHHOTO 00yueHus (T30) 1O. B. Mopo3oBa

JlonieHT Kadenpsl TeIeBUICHUS U
ynpasnenus (TY) A. H. Bynnakos

CornacosaHa Ha noprane Ne 45461 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
M3Y4YCHHUE CTYJACHTAMH MPUHIIUIIOB paOOThI, TAPAMETPOB, BOJBT-aMIIEPHBIX XapaKTEPUCTHK, dJIe-
MEHTHOU 0a3bl, MPUMEHSEMOM B MHOTOKAHAJIbHBIX TEJICKOMMYHUKAIIMOHHBIX CUCTEMaX, TeIEBU3MOHHOM,
paauopeneitHoi, TpornochepHoi, KOCMUUECKON U PaIMOJIOKAIIMOHHON CBS3H

1.2. 3amaum AMCHUIIIMHBI
—  UW3y4YeHHUE MPHUHIMIIOB JECHCTBHUSA, XapaKTEPUCTHK, MapaMeTPOB M OCOOCHHOCTEH yCTpOMCTBa
BXHEUIIINX MTOTYIIPOBOJIHUKOBBIX, SJIEKTPOBAKYYMHBIX M ONTOYJICKTPOHHBIX IPUOOPOB, HCIIOJIb3YEMBIX B
cucTemax cBs3H. K MX 4UCITy OTHOCSTCS TUOJIbI, OMIOJISIPHBIX U TIOJIEBBIE TPAH3UCTOPHI, MPUOOPHI C OTPH-
naTenpHOu JAuQPepeHIInaTbHON MPOBOJUMOCTBIO, ONTOXJIEKTPOHHBIE W AJIEKTPOBAKYYMHBIC TPUOOPHI,
3JIEMEHTBI HHTETPAIBHBIX CXEM U OCHOBBI TEXHOJIOTHH HX MPOU3BOJICTRA.

2. Mecto mucuuniauHbl B ctpykrype OIIOII
Huctunnuna «Onexktponuka» (b1.5.22) orHocutcs k 610ky 1 (6a30Bas 4acts).
[Tpenmiec TBYIONMME TUCITUTUTMHAMY, (POPMUPYIONIMMH HAYadbHbIC 3HAHUS, SIBISIFOTCS: DH3uKa.
[TocnenyromumMu AUCUUIUIMHAMU SBISIOTCS: [IporpaMMupoBaHue JIOTMYECKUX HHTETPATbHBIX
cxeMm, Teopus dNEKTpUUECKHUX LIETIEH.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTUHBI

[Tpouiecc n3yueHus: AMCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMITETCHIINN:

— OK-7 crmocoOHOCTBIO K CAMOOPTaHHU3AIIMN U CaMOOOPa30BaHHUIO;

B pesynbrare u3ydeHus: IUCHUIUIMHBI 00YYarOIIUNACS JOKEH:

— 3HATh YCTPOMCTBO W MPHUHIIUII ICUCTBUS, YCIOBHBIE rpadudeckre 0003HAYCHUST TPAH3UCTOP -
HBIX KJIIOYeH, jJorndeckux 3neMeHToB «M», «MJIM» Ha AUCKPETHBIX M HHTETPAIBbHBIX KOMIIOHEHTAX;
YCTPOMCTBO M MPHHIIMII JACUCTBUSA, YCIOBHBIE rpaduueckne o003HAUEHUS YCHIUTENEH U mpeoOpas3oBa-
TeJIeH aHaJIOTOBBIX JIEKTPUUCCKUX CHTHAJIOB Ha MOJIEBBIX M OUMOJSPHBIX TPAH3UCTOPaX, OMEPaIlMOHHBIX
YCUIIUTEINSIX; MUKPOCXEMOTEXHUKY, MPUHITUIBI pa0OThl 0a30BBIX KACKaJOB JOTHYECKUX AJIEMEHTOB HU(-
POBBIX CXEM U BBITIOIHATH UX MOJCIMPOBAHUE 10 THIIOBBIM METOJMKAM; TTOCTPOCHHUE DJIEMEHTOB IMaMSITH
CTaTUYECKOr0 U TUHAMUYECKOr0 THIA U YCTPOICTB HA UX OCHOBE.

—  yMeTb OOBSCHATH (PU3MUECKOE HA3HAUCHHUE DJIEMEHTOB aHAJOTOBBIX U IMU(POBBIX CXEM M HX
BJIMSIHUE HA IMapaMeTphbl 0a30BBIX KACKA/IOB. - POBOJUTH JICKTPUUECKHUE PACUETHI AJIEMEHTOB OTAETBHBIX
KaCKaJIOB C UCIIOJIH30BAaHUEM CTaHIAPTHBIX MAKETOB MPUKIIAIHBIX MPOTPAMM.

—  BJIaJieTh HaBBIKAMH U3MEPEHUS XapPAKTEPUCTUK U MapaMETPOB MU(PPOBBIX U aHATIOTOBBIX MH-
TErpaJIbHBIX CXEM U METOJAaMH MaTeMaTUYeCKOro MOJEIMPOBAHMS KOMIIOHEHTOB M CXEM; HaBBIKAMU
00BEKTUBHOM OIEHKH BO3MOXKHOCTEH (DYHKIIMOHATIBLHOM 3JIEKTPOHUKH.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 3.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁilﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

4 cemecTp

KonrakTHas pabota (Bcero) 18 18
CamocTosTenbHas padoTa noj pyKoBOACTBOM 8 8
npenoaasarens (CPII)
JlaGopaTtopHbIe pabOThI 8 8
Kontpois camocrostensHoit paboTsl (KCP) 2 2
CamocTtosiTenbHas paboTa (Bcero) 81 81
[TonroroBka Kk KOHTPOJILHBIM paboTam 10 10
OdopMieHre 0TYETOB IO JTAOOPATOPHBIM paboTam 15 15
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[ToaroroBka k 1a00paTopHBIM paboTam 16 16
CaMocTosTENIbHOE N3yUEHUE TEM (BOIIPOCOB) 40 40
TEOPETUYECKOI YacTu Kypca
Bcero (0e3 ax3amena) 99 99
IToaroroBka u caya sK3amMeHa 9 9
OO0mmas Tpy1I0eMKOCTb, 4 108 108
3aueTHnie EquHuIie 3.0
5. Coneprxanue TMCUMILTHHBI
5.1. Pa3nenbl AUCHMILUIMHBI U BUABI 3aHATHIA
Pazniensl IUCUUIUTMHEI ¥ BUABI 3aHATUH IPUBEACHBI B Tabmuiie S.1.
Tabmuma 5.1 — Pa3enpl AUCHUIUIMHBL M BUJIBI 3aHSTHI
Bcero
gacoB | @opMupyembl
HazBanus pa3aenoB TUCHUILUIMHBI CPIL u Jlab. KCP, 4 Cam. (Ce3 e
pa0., u pal., u
9K3aMe | KOMIETEHIIUN
Ha)
4 cemectp
1 TTomynmpOBOAHMKOBBIE MaTEPHAIIBI. 1 0 2 10 11 |OK-7
2 ITomynpOBOAHUKOBBIE JUO/BI. 1 0 10 11 |OK-7
3 bunonsipHbIe U MOJEBbIE TPAH3UCTOPHI. 1 4 21 26 |OK-7
4 TpaH3UCTOPHBIE KITIOUH. 1 0 5 OK-7
5 Jlornueckue >eMEeHThI Ha OUTIOIAPHBIX 1 0 5 OK-7
TpPaH3UCTOpPAX.
6 Jlornueckue >71eMEHTHI Ha TOJIEBBIX 1 0 5 6 OK-7
TpaH3UCTOpPaX.
7 TeXHOJIOTUYECKUE OCHOBBI MUKPORJIEK- 1 4 20 25 |OK-7
TPOHUKH.
8 [TaccuBHBIE 2JIEMEHTHI. 1 0 5 6 OK-7
Hroro 3a cemectp 8 8 81 99
Hroro 8 8 81 99

5.2. Conep:kaHue pa3aesioB JUCHMILIMHBI (CAMOCTOATEIbLHAA pa0oTa Mo pyKOBOACTBOM

npenojaBaTeJisi)

ConepxaHue pa3aesioB JUCHMILIMH (CaMOCTOsATENbHAs padoTa 1o pyKOBOJACTBOM IPEIOAABATENIs)

npuBeAEHO B Tabmuue 5.2.

Tabmuua 5.2 — ConeprkaHue pasesioB IUCLHUILUIMH (caMOocToATeNbHas padoTa 1o PyKOBOACTBOM IPENO-

JlaBaTes)

HaszBanus paznenos

ConepxxaHue pasiesoB JUCIUTUIMHBI
(camocTosiTennbHas paboTa Mo
PYKOBOZICTBOM IIPEIOIaBaTENs)

TpyroeMKoCTb,

dopmupyemslie
KOMIIETEHIIUU

4 cemectp

1 IonynpoBonuukossie | BBenenue. CTpykTypa HOITyIpPOBOJAHUKOBBIX
MaTepHabl. MaTepuaoB. JHEPreTUUYECKUE 30HBI TBEPAO-
ro Tena. 30HHas CTPYKTypa NOITYIPOBOAHHU-

koB. KoHIleHTpanuu HocuTeneil B 30Hax Mo-

JIynpoBoAHMKA. YpoBeHb Depmu. KoHneH-

OK-7
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Tpauusi HocuTesel B noaynpoBoanukax. [1o-
JIBU>KHOCTb HOCHUTENIEN U yIebHas MPOBO-
TuMocCTb. ['eHeparus 1 peKoMOMHAIIHS HOCH-
TeJIe B OJIYITPOBOAHUKAX. [ITOTHOCTH TOKA
B [IOJIyIIPOBOJHUKAX. 3apsAbl B OIYNPOBOJI-
HUKaX. J[BUKeHue 3apsa0B B MOTYyIPOBOI-
HUKaX.

Hrtoro

2 IlonynpoBOIHUKOBBIE
JTUOJTBL.

BBenenue. DneKTpOHHO-ABIPOYHBIH Mepe-
x0/1. KOHTaKThl MeTaI-MMOTyTPOBOIHUK.
AHanu3 uaeanu3upoBaHHoro auona. Oo6par-
Has U npsiMas XapaKTepUCTUKH PEAIbHOTO
nuona. IlepexonHbie XapaKTEpUCTUKH ILIOC-
KocTHOro nuoxaa. Toueunsie nuopsl. [lomy-
MIPOBOIHUKOBBIC CTAOUTUTPOHBI. TyHHEB-
Hble quoabl. Jlnone! llotTku. @oTonpuém-
HUKU (IPUEMHUKH ONTHYECKOTO U3ITyUeHUs).
dortonuonwl.

Hroro

OK-7

3 bunonsipueie U
MOJIEBBIE TPAH3UCTOPHI.

Beenenue. OcHOBHBIE MTpOLIECCHI B OUTIONSP-
HOM TpaH3ucTtope. CTaTHuecKue XapaKkTepu-
CTHKU TpaH3uctopa. CTaTHuecKue napamer-
pBI TpaH3ucTOpa. JluHaMuueckue napamer-
PBI TPAH3UCTOPA. 3aBUCUMOCTh TApaMeTPOB
TPaH3UCTOpa OT peXXUMa U TEMIEPATYPBHI.
XapakTepucTUKU U TapaMeTpbl TPAH3UCTOPA
IIPU BKJIFOUEHHUH € 001UM 3MutTTepoM. Pas-
HOBHUIHOCTH 2KBUBaJICHTHBIX cxeM. CocTaB-
HbIE€ TPAH3UCTOPHI. JlomycTuMas MOLUTHOCTb.
Hpeiidossie Tpan3uctopsl. [loneBoii TpaH3u-
CTOp C YHPABJISIOLIUM p-n IEPEXoaoM (yHH-
TpoH). [loneBbie TPaH3UCTOPHI C U30JIUPO-
BaHHBIM 3aTBOPOM.

Hroro

OK-7

4 TpanzucropHsle
KJIFOUH.

Beenenue. Cratuueckue XapakTepUCTHKU
KITF04a B cxeMe ¢ oomuM smuttepom (03).
IIepexonHbIi mpoLecC B HACBIIIEHHOM KIIFO-
4e NIPU OTKPBIBAHUU TpaH3UCTOpa. MeTobl
COKpAILIEHUS] BPEMEHHU MEPEXOIHOTO Mpoliec-
ca.

Hroro

OK-7

5 Jlornyeckue
SIIEMEHTHI Ha
OMIOJISIPHBIX
TPaH3UCTOpaXx.

IIpenMeT MUKpPOIIEKTPOHUKHU: OCHOBHBIE
TepMUHBI 1 onpeneneHus. Knaccudukarus
JIOTUYECKUX 371eMeHTOB. OCHOBHBIE XapaKTe-
PUCTHUKHU U MapAMETPhI JIOTUYECKUX DIIEMEH-
TOB. DJIEMEHTHI TPAH3UCTOPHO-TPAH3UCTOP-
HOM JIOTUKHU. DJIEMEHTHI SMUTTEPHO-CBSA3aH-
HOI JIOTUKH.

Hroro

OK-7

6 Jlornueckue

WNuBeprop Ha n-kaHanbHbIX M/III-Tpan3u-

OK-7
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3JIEMEHTHI Ha TIOJIEBBIX | cTOpax. IHBepTOp Ha KOMITJIEMEHTAPHBIX
TPAH3UCTOPAX. Tpan3ucropax. Jlornueckue 3nmemenTsl M-HE
u NJIN-HE. Jlornueckue »j1eMeHTHI JUHA-
muyeckoro tuna. [Ipubopsl ¢ 3apsaoBoit
cBs3bto. [lapameTpsl anementoB [13C. Pa3-
HOBUTHOCTH KOHCTPYKITUH.

Hroro 1
7 TexHOJIOrMUECKHE OO01Iue cBeIeHnsI O TEXHOJIOTUH U3TOTOBIIE- 1 OK-7
OCHOBEI HUS [TOJIyITPOBOJJHUKOBBIX MUKPOCXEM. DIH-
MHKPOAJIEKTPOHUKH. takcus. Juddys3us npumeceii. Monnoe e-

rupoBanue. TepMUUEeCKOe OKUCIEHUE U
CBOMCTBA IJICHKH JUOKCUAA KpeMHus. Tpas-
nenue. MeTozpl NoTy4eHHsl CTPYKTYp THIa
Si-S102-Si. [IpoBogHMKN COeAMHEHUH 1
KOHTAaKThI B IIOJIyIIPOBOIHUKOBBIX MUKPO-
cxemax. JIurorpagusi. OcCOGEHHOCTH CTPYK-
Typ OUIOJISIPHBIX TpaH3UCTOPOB. TpaH3ucTo-
pBI ¢ KOMOMHUPOBAHHOM H3oMsiUeil. MHOTrO-
OMUTTEPHBIE TPAH3UCTOPHI. TpaH3UCTOPHI €
quojioM IloTTku. JlnogHoe BKIIOYEHHE
TpaH3ucTopa. Mosenb HHTErpaIbHOTro OUIOo-
JsIpHOTO TpaH3ucTopa. [loneBbie TpaH3ucTO-
PBI C YIIPaBIISIOIINUM [IEPEXOAOM METAILI-

MTOJIYIIPOBOHHK.

Hroro 1
8 IlaccuBHBIE [TonynpoBoHUKOBBIE pe3ucTopsl. [1nenou- 1 OK-7
JJIEMEHTHI. HbIe pe3ucTopbl. KoHaeHcaTopsl.

Hroro 1
Hroro 3a cemectp 8

5.3. Paznenbl JMCUMILNIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmensl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHA ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nensl AUCHUTUTMHBI B MeXKAUCIUITNHAPHBIC CBSI3U

Ne paznenoB qaHHOM AMCLUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO
HavMeHOBaHME TUCIUTLIMH n3ydeHue 00eceurBaoIMX U 00eCeYnBaeMbIX JUCIUILUINH

1 2 3 4 5 6 7 8

Hpe,[[HICCTBy}OH_II/IC JAUCIUITIINHBI

1 ®usuka + + + + + + + +

[Tocnenyromue TUCIUITITUHBL

1 [IporpammupoBaHue Joruye-
CKHX MHTETPAJIbHBIX CXEM

+ - +

2 Teopus 2nEKTpUUECKUX LiETIEN + + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMILIMHBI, 1 BU/0B 3aHATHHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU WM3YYEHUH IUCIUIUIMHBI, W BHUIIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
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Tabmuma 5.4 — CoOTBETCTBUE KOMITETEHIUH, (POPMUPYEMBIX MIPH U3yUYECHUH TUCIUILTAHBI, U BUIOB 3aHS -
THH

KommeTen Bunbl 3anaTHii
®opMBbl KOHTpPOJIS
1A CPII JIab. pab. KCP Cam. pa0.
OK-7 + + + + KonTponbhas pabota, Jk3a-

MeH, [IpoBepka KOHTPOIIb-
HBIX pabot, OTueT 1o jgabo-
paTtopHoii pabote, TecT

6. UaTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yYEeHHUS
He mpenycmotpeno PVYII

7. JIabopaTopHbie padoThI
HanmenoBanue naboparopHbIx padoT npuBeaeHo B Tadbaune 7.1.
Tabmuna 7.1 — HammeHoBaHMe 1a00OpaTOPHBIX padoT

Tpynoemkocts, | Dopmupyembie
Ha3Banus pa3nenos HaumenoBanue nabopaTtopHbix padboT Py ’ pMHDY
q KOMITCTCHITH

4 cemectp
3 bumnonsipueie U HccnenoBanne OUIIONSIPHBIX U TTOJIEBBIX 4 OK-7
TOJIEBBIE TPAH3UCTOPBL. | TPAH3UCTOPOB.

Hroro
7 TexHonornyeckue TexHOIOTHHY U3rOTOBJICHHS] MHTETPATbHBIX 4 OK-7
OCHOBBI MHUKPOCXEM.
MHKPODJICKTPOHMKH. | pr 4
Hroro 3a cemectp
8. KoHTposib caMoCTOsATEIbHOI padoThl
Buas! KOHTpOIISt cCaMOCTOSTENFHON paObOTHI MpUBEeHBI B Tabmuie §.1.
Tabmuna 8.1 — Buasl KOHTPOJISI CAaMOCTOATEIBLHON pabOThI
. TpyroeMKoCTh dopmupyemslie
No By KoHTpOJIst caMOCTOSITENTbHON PabOThI pyA PMHPY
(uac.) KOMIIETCHITUHI
4 cemectp
1 | KontposbHas pabota 2 OK-7

Hroro

9. CamocrosiTesqibHasi padoTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEMble KOMIIETEHIINH IPEICTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 — Bussl caMoCTOSATENbHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHLIUN

Bunsl camocrosrensHol | TpynoemkocTs, | DopMupyemblie

HasBanns paznenos a Py ’ PMHDY @OpMBI KOHTPOJIA
paboThI q KOMIIETEHITNHU
4 cemectp

1 CamocTosiTenbHOE U3yye- 5 OK-7 KonTponsnas pado-
[TonynpoBoHUKOB | HUE TeM (BOMPOCOB) TEO- ta, Tect, Dx3ameH
bI€ MaTepHUabl. pPETUYECKOM YacTu Kypca

[ToaroroBka Kk KOHTPOJIb- 5

HBIM paboTam

Uroro 10
2 CamocrosTenbHOe U3yye- 5 OK-7 KontponwsHnas pabo-
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[TonynpoBogHUKOB | HUE TeM (BOMPOCOB) TEO- ta, Tect, Dx3ameH
bIC JUOJBI. pETUYECKOM 4acTu Kypca
[ToaroroBka Kk KOHTPOJIb- 5
HBIM paboTam
Uroro 10
3 bunonspHeie u CamocTosiTeIbHOE U3yye- OK-7 Otuer no nabopa-
IOJIEBBIE HUE TeM (BOPOCOB) TEO- TOpHOM paborTe,
TPaH3UCTOPHI. PETUYECKOI YacTh Kypca Tect, Ox3amen
[ToaroroBka k naboparop- 8
HBIM paboTam
OdopmieHre OTYETOB TI0 8
J1ab0paTOPHBIM paboTam
Hroro 21
4 Tpansucropuble | CaMOCTOATENBHOE HU3YyUe- 5 OK-7 Tect, Ox3amen
KITFOYH. HUE TeM (BOIPOCOB) TEO-
PETHUECKOI YacTH Kypca
Hroro 5
5 Jloruyeckue CamocrosiTenbHOe u3yye- 5 OK-7 Tect, Dx3amen
AJIEMEHTHI Ha HUE TeM (BOTIPOCOB) TEO-
OUITONISIPHBIX PETUYECKOI YyacTu Kypca
TpPaH3UCTOPAX. Viroro 5
6 Jlornueckue CamocTosTenbHOE n3yde- 5 OK-7 Tect, Dx3ameH
JJIEMEHTHI Ha HHUE TeM (BOIPOCOB) TEO-
MOJIEBBIX PETUYECKOI YacTh Kypca
TPaH3UCTOPAX. Wroro 5
7 Texnonorunueckue | CaMOCTOSITENILHOE U3YyYe- 5 OK-7 OtyeT o nabopa-
OCHOBBI HUE TeM (BOMPOCOB) TE€O- TOpHOM paboTe,
MUKPOIJIEKTPOHUKHU | PETUYECKON YacTH Kypca Tect, Dx3amen
[Toarororka k nmaboparop- 8
HBIM paboTam
OdopmiteHne 0T4ETOB TIO 7
na0opaTopHBIM paboTam
Hroro 20
8 [TaccuBHbBIC CamocrosiTenbHOe U3yue- 5 OK-7 Tect, Dx3amen
AJIEMEHTBHI. HUE TeM (BOTIPOCOB) TEO-
pETUYECKOM YacTu Kypca
Hroro
BrlmonHeHrEe KOHTPOJITB- 2 OK-7 KonTponsnas pado-
HOMW paboThI Ta
Hroro 3a cemectp 81
ITonroroBka u cnava sk- 9 OK3ameH
3aMeHa
Hroro 90
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10. KonTpoab caMocTOATEIbHOMH PadoThl (KypCcOBOM NPOEKT / KypcoBasi padora)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCHIOIB3YETCA.

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecrieyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa

1. WukoBuu B. M. Dnektponuka [DaeKTpoHHBIH pecypc]: yueOHoe nocobue : B 2 4. / B. M. Un-
koBuY; nox pen. B. A. lanmumosa. — Tomck : @10, TYCVYP, 2017. — Y.1. — 209 c. JocTyn u3 IM4HOTO
kabuHeTa crygeHTa. — Pexum gocrtyma: https://study.tusur.ru/study/library/ (mata oOpameHus:
05.09.2018).

2. WukoBuu B. M. Dnekrponuka [DneKTpoHHBIH pecype]: yueOHoe nocobue : B 2 4. / B. M. Un-
koBuyY; nox pen. B. A. lanmumosa. — Tomck : @10, TYCVYP, 2017. — Y.2. — 120 c. JocTyn u3 IM4HOTO
kabuHeTa crygeHTa. — Pexum gocrtyma: https://study.tusur.ru/study/library/ (mata oOpamieHus:
05.09.2018).

12.2. lonosiHuTEeIbHAS JIUTEPATYpPa
1. Cwmupnos, I0.A. ®uzndeckre 0CHOBBI AIEKTPOHUKHU [ DIEKTPOHHBIN pecypc]: yaeOHoe moco-
oue / 10.A. Cmupnos, C.B. Cokomnos, E.B. TutoB. — Cankt-IlerepOypr : Jlans, 2013. — 560 c. Jloctyn
U3 JTUYHOTO KaOMHeTa cTyjeHTa. — Pexkum nocryna: https://e.lanbook.com/book/5856 (nata oOpamenus:
05.09.2018).

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYeCKHEe MOCOOUs

1. HWukosuu B. M. DnekrpoHnka [DIeKTpOHHBIN pecypc]: yaeOHoe MeToauueckoe mocodue / B.
M. NukoBud ; nox pex. B. A. lllanumosa. — Tomck : @10, TYCVYP, 2017. — 76 c. JlocTyn U3 TM4HOTO Ka-
Ounera ctymeHTa. — Pexum moctyma: https://study.tusur.ru/study/library/ (nara o6pamenus: 05.09.2018).

2. HWukoBuu B. M. Dnexrponuka : snekTpoHHslii kype / B. M. Mukosuu. — Tomck: ®/10, TVY -
CVP,2017. Joctyn U3 IMYHOrO KaOMHETA CTY/ACHTA.

3. 3abonoukuit A. M. DnexTpoHHKa [DIEKTPOHHBIN pecypc]: MeToAUYEeCKUe YKa3aHus Mo opra-
HU3AIMHA CAMOCTOSTEIBHON pabOTHI ISl CTYICHTOB 3a04HOM (hOpMBI 00yUIEeHHUsI HATIPABJICHUS TOATOTOBKH
11.03.01 PammorexHuka, oOydaromuxcs ¢ MPUMEHEHUEM TUCTAHIIMOHHBIX 00pa3oBaTelbHBIX TEXHOJO-
ruit / A.M. 3a6onoukuii, T. P. 'a3uzoB . — Tomck : ®JIO, TYCVYP, 2018. JocTyn u3 JIMIHOTO KaOWHETA
ctynenTta. — Pexxum poctyma: https://study.tusur.ru/study/library/ (nara obpamenus: 05.09.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKHE MaTepUaIbl IJIsi CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCIia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMH 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJlaNTUPOBAHHBIX K OTPAHUYCHHAM UX 37I0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.

Jliisl I ¢ HApYIIeHUSIMU 3PeHust:

- B (hopMe FIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JlJis1 JIUI ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO annapara:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Ie"yaTHOU hopme.

12.4. ITIpodeccuonaibHbie 6a3bl JAHHBIX U HH(POPMAINMOHHBIE CTIPABOYHBIE CHCTEMBI

1. PexomeHmyeTcss HCHOIB30BaTh KMCTOYHMKH W3 crucka https:/lib.tusur.ru/ru/resursy/bazy-
dannyh (co cBoGomubM nocTyniom). DBC «Opaiit»y: www.biblio-online.ru (moctyn u3 nuuHoro kabuHeTa
cTyneHTa 1o ccbuike https://biblio.fdo.tusur.ru/). 3bC «Jlaub»: www.e.lanbook.com (mocTym u3 JMIHOTO
KabuHeTa cTyaeHTa 1o cceuike http://lanbook.fdo.tusur.ru).
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTtepuajibHO-TEXHMYECKOE M IPOrPaMMHOe odecriedeHne TUCUUILTHHBI

Kabuner 111 caMoCTOATENbHOM paboThl CTYICHTOB

ydeOHast ayIuTOpus JJIsl IPOBENCHHS 3aHITHI J1a00paTOPHOTO THIIA, TIOMEIIEHHE JUTS TIPOBEIACHUS
TPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIBTAIINH, TOMEIIEHUE ISl TPOBEIACHHSI TEKYIIIET0 KOHTPOJIS U MPO-
MEXYTOUHOU aTTECTAINH, IIOMEIICHHE JJIsi CAMOCTOSTEIILHON paOboThI

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 207 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Kommyratop MicroTeak;

- Komnbrorep PENTIUM D 945 (3 wit.);

- Komnbrorep GELERON D 331 (2 mT.);

- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHOe obecrieueHue:

- 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyigs Windows

— MathCAD (¢ BO3MOXXHOCTBIO YIaJIEHHOTO JIOCTYTIA)

— Microsoft Windows

— OpenOftice

13.1.2. MaTepuaibHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 1JIs J1a00paTopHbIX pador

Kabuner st caMoCTOATEIHbHON PabOTHI CTYICHTOB

ydeOHast ayuTOpus JJIsl IPOBEIEHHS 3aHITHI J1a00paTOPHOTO THIIA, TIOMEIIEHHE JUTS TIPOBEICHUS
TPYIIOBBIX U UHIUBUAYAIBHBIX KOHCYJIBTAIINH, TOMEIIEHUE ISl TPOBEJCHHSI TEKYIIIETO KOHTPOJIS U TPO-
MEXYTOUHOU aTTECTAINH, IIOMEIICHHE ISl CAMOCTOSTEIILHON paOboThI

634034, Tomckas ob6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 207 ayn.

Omnwucanne uMeronierocst 000pyIOBaHU:

- KommyraTtop MicroTeak;

- Kommerorep PENTIUM D 945 (3 mit.);

- Kommbrorep GELERON D 331 (2 miT.);

- Kommnekr cnenunanuzupoBanHol yueOHOI mebenu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoe obecrnieueHue:

- 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows

— MathCAD (¢ BO3MOXXHOCTBIO YIaJI€HHOTO JOCTYIIA)

— Microsoft Windows

— OpenOftice

13.1.3. MarepuaJibHO-TEXHHYECKOE H MPOrPaMMHOe o0ecredyeHne Il CaMOCTOSITe IbHON padoThl
Jnst camocTosTeNnbHOM paboThl HCTONB3YIOTCA yueOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, r. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.
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CocTtaB 060pyI0OBaHHS:

- yueOHast MeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKITIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMamoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMIL C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/mepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHUs Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN cHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecsi ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, 3JICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P IOMOIIH BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0yYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIINHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs JUIs JIOAEH ¢ UHBaA-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PEKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3a1aHus
1. Kakue TUTIBI TOMyTPOBOJHUKOBBIX MAaTePUAIOB UCTIOIB3YIOTCS PU CO3JIAaHUH P-N TIEPEXOI0B:
a) «ny MOIYIPOBOTHHKOBBIE MATEPUAITEI.
0) «p» MOITYIPOBOTHUKOBBIE MaTepPHAIIBI.
B) «1» MOJYITPOBOTHUKOBBIC MAaTEPHUAIIBI.
T) «p-n».

2. Kaxkoi mosynnpoBOIHUKOBBI MaTepuai o0ecreunBaeT HauOobIIyI0 pabouyio TeMIepaTypy:
a) Ge.

0) Si.

B) GaAs.

3. Kakoit momynpoBOAHUKOBBIA MaTepHall Juoia 00ecreunBaeT HanOObITYI0 Pab0vyI0 YacTOTY:
a) Ge.

0) Si.

B) GaAs.

4 HpI/I KaKOM BKJIFOYCHUU JUOJA Ha p-N NEPEXOAC BBIACIACTCA HanOOJIbIIAs MOIIHOCTB:
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a) O6paTHOM.
0) IIpssmowm.
B) B oGmactu npo6osi.

5 JIns yero onHy U3 obyacTel p-n mepexo/a BBIMOIHAIOT OTHOCUTEIBHO, BBICOKOOMHOM:
a) Jlns yBenudeHust ObICTPOJACHCTBUS.

0) Jlns1 yBenn4eHns: MaKCUMaJIBHOTO TOKA.

B) JlJis yBeTMUCHUS HANIPSDKEHUSI TIPOOOSI.

6 Kak MeHsieTCsl eMKOCTh p-n mepexosia Mpu 00paTHOM BKJIFOYCHUHW W YBEITHUCHHH 3aIIHPAIOIIETO
HaIIPSDKECHUS

a) YBeIMunBaeTcs.

0) He mensiercs.

B) YMEHbIIIaeTCA.

7. B o6mactu mpo0ost COMPOTUBIICHHUE P-N MEPEX0/a:
a) Rmep ctpemutcst kK GECKOHEUHOCTH

6) Ruep paBHO HYIO

B) Rniep Hen3MeHHO

8 Jlst yBenmuueHus: ObICTpOACHCTBHS MOTYIIPOBOTHUKOBOTO MMPUOOpa MaTepual p-n nepexona:
a) Cnabo nerupyror.

6) CuIIbHO JIETUPYIOT.

B) BBITIOJHSAIOT U3 1 TOTYIPOBOAHHKA.

9 Ilpu npsiMOM BKJIIOYEHHUU P-N MEPEX0Ia COMPOTUBIIEHUE MEPEXO0a:
a) Rmep ctpemuTtcst kK GeCKOHEUHOCTH

6) Ruep paBHO HYIO

B) Rniep Hen3MeHHO

10. B xakoil cxeme BKIIIOUEHHs OUIIONISIPHBIE TPAH3UCTOPHI UMEIOT MaKCUMAJbHBIA KOA(PPHUIIMEHT
YCHIJICHUS TT0 MOIIHOCTH:

a) Ob.

6) OK.

B) OD.

11. IIpu kakoM BKJITIOYEHUH JHO/IA HA P-N MEPEXOAE BBIACISETCS HAMMEHbIIIAs MOIIHOCTb:
a) O6patHOM.

0) [Ipsamom.

B) B o6mactu mpo06os.

12. B xakoii cxeme BKIFOUEHUSI OUTIONIIPHBIE TPAH3UCTOPHI UIMEIOT MAaKCUMAJIBHOE BXOJTHOE COIPO-
TUBJICHUC:

a) Ob.

6) OK.

B) OD.

13. B kako#i cxeMe BKJIIOYCHHs OUITOJSIPHBIC TPAH3UCTOPHI UMEIOT HAWTYUITNE YaCTOTHBIE CBOM-
CTBa:

a) Ob.

6) OK.

B) OD.

14. InoaHbIi ONTPOH 3TO:
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a) Ceronuon.
6) ®oToamo.
B) CBeto 1 (hoTOAMO B OJJTHOM KOpIyCe.

15. B kakux pexxuMax MOTyT paboTaTh (OTOAUOIBL:

a) [IpeoOpa3oBBIBaTh CBET-CUTHAI.

0) ®oToreHepaTopoB.

B) [IpeoOpa3oBbIBaTh IEPEMEHHOE HAMPSIKEHNE B TIOCTOSIHHOE .

16. Jlyis moneBoro TpaH3UCTOpa C MHAYIMPOBAHHBIM «N» KAHAJIOM B CXEME «OOIIWN MCTOK» TpPH
YBEJIUYEHUHU OTPULIATEIILHOTO HAIIPSIKEHUS Ha 3aTBOPE TOK CTOKA!

a) YMeHbIaeTcs.

0) YBenmuuuBaeTcs.

B) OcTraercs HEU3MEHHBIM.

r) Pasen 0.

17. Jlns mosieBOro TPaH3MCTOPa C BCTPOCHHBIM «pP» KaHAJIOM B CXeM€ C OOIIMM MCTOKOM TPH YBe-
JMYEHUU OTPUILATEIHHOTO HAMPSKEHHsI Ha 3aTBOPE TOK CTOKA!

a) YMeHbIaeTcs.

0) YBenmuuuBaercs.

B) He Mmensercs.

18. N3 kakoro moayrnpoBOAHUKOBOTO MaTepHalia cleAyeT U3TOTOBUTH MOJEBBIE TPAH3UCTOPHI, 00-
JIa/TAfOIINE MaKCUMAITbHBIM OBICTPOJICHCTBUEM:

a) Ge

0) Si

B) nGaAs

r) pGaAs

1) InN (Hutpun usams)

19. Kaxoii U3 BUIOB MOJIEBBIX TPAH3UCTOPOB 00J1aJaeT HAMMEHBIIEH YYBCTBUTEIBHOCTHIO K AJIEK-
TPOCTATHYECKOMY TIPOOOIO:

a) [ToneBbie TPAaH3UCTOPHI CO BCTPOSHHBIM KaHATIOM.

0) IToneBbie TPaH3UCTOPHI C UHIYIIUPOBAHHBIM KaHAJIOM.

B) [loneBbIe TPAH3UCTOPHI C «P-N» MEPEXOIAOM.

20. [l yripaBieHHsI TOKOM CTOKA TTOJIEBBIM TPAH3UCTOPaM TPeOyeTcs U3MEHSTh:
a) Tok 3aTBopa.

0) Hanpspxenune Ucn.

B) Hampsoxernne Usn.

14.1.2. Dx3aMeHALMOHHbIE TECTHI
1. Yto Takoe 31EeKTpPOCTaTUYECKUN TOTEHLIMAI B IIOJIIIPOBOJHUKE?
a) [Torenuuan, 0OyclIOBICHHbIN BHEIIHUM UCTOYHUKOM MTUTAHUS;
6) [loreHuuan, XxapakTepu3yOMi KOHIEHTPAIMIO HOCUTEIEH B IPUMECHOM IOJIYTIPOBOIHUKE;
B) [loTeniuan, xapakTepu3youuil KOHIIEHTPALUIO HOCUTENIEH B COOCTBEHHOM MOIYIIPOBOJAHUKE;
r) [ToreHnuan, cOOTBETCTBYIOUINIA CepEMHE 3aNPEIIEeHHON 30HbI.

2. O yeM roBOpUT HAJIMYUE PA3HOCTU XUMHUUECKOr0 MOTeHInaa?
a) O HaJIM4YuU Pa3HOCTU KOHLIEHTpALMi HOCUTENEH 3apsiia;

6) O nBMKEHUM 3apsKEHHBIX YacTUL 3a cueT Auddys3um;

B) O HaM4YMK BHEITHETO HCTOYHHUKA TTUTAHUSI.

3. Yto o3HauaeT noHsATUE 3PPEKTUBHOE BpeMs )KMU3HU HOCUTENIEH?
a) CpenHee BpeMsl )KU3HU;
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0) Bpems xu3HH 00yCIIOBIEHHOE TOBEPXHOCTHOM peKOoMOMHALINEH;
B) BpeMms xu3HM 00yCIOBICHHOE TOBEPXHOCTHONU U 0OBEMHON PEKOMOMHAITHEH;
r) Bpems xusHu 00ycinoBieHHOe 00BEMHONM PEKOMOMHALIUEH.

4. B uem ¢usnyeckuii cMbIch OumonsspHon auddy3un?

a) JInddy3us ApIpoK BCIAEACTBUE Pa3HOCTH KOHIICHTPAIIUU B 00BbEME ITOTYITPOBOTHUKA,

0) Anuddy3ust 3meKTpOHOB BCIEACTBHE PA3HOCTH KOHLEHTPAIMH B 00bEME MOIYTIPOBOAHUKA,;

B) CoBMecCTHOE ABIDKEHHE JBIPOK U JICKTPOHOB BCIIEACTBUE PA3HOCTH KOHIEHTpAIMH B 00beMe
HOJTYIPOBOHUKA.

5.Kakast moBepXHOCTb Ha3bIBAETCSl METAJLITYPIUUECKOM rpaHnuLieit?
a) pas3zensoas MoJIyIpoBOAHUKY N U P THIIA,;

0) umeroras 60JIBIIOE COMPOTHUBIICHUE;

B) UMEIONIAs HU3KOE COIIPOTHUBIICHHE.

6. Kak m3menuTcst BennunHa qudy3noHHOTO MOTEHIMANA, €CITH KOHIICHTPAIIHIO TIPUMECEH B TI0-
JYIPOBOJHHUKAX N ¥ P-TUIA YMCHBIIUTH?

a) He uamenurcs;

0) YBenuuurcs;

B) YMEHBIIUTCS,

r) [lepexon He oOpa3zyercs.

7. Kak U3MEeHUTCS MIMpHHA NIEPEX0/1a, €CJIN B MOJYNPOBOAHHUKE N YBEIUUYUTH KOHLIEHTPALIUIO JIEK-
TPOHOB?

a) lllupuna nepexosa He U3MEHUTCS;

0) lllupuHa mepexona yBeTuIUTCS;

B) lllupuHa nepexona yMEHbIIUTCS.

8. TenoBOi TOK 3aBHCUT OT TEMIEPATyphl IOTOMY, YTO U3MEHSETCH ...
a) KOHIICHTpAIUs HOCUTETIEH;

0) mupHHa epexoaa;

B) IIIMPHUHA 3aNPEIIEHHOMN 30HBI;

I') KHHETUYECKasl PHEPIHsl HOCUTENEH.

9. Kakue momynpoBOJHUKY HCIIONB3YIOTCS ITPH U3TOTOBJIICHUU TYHHEIBHBIX TUOJOB?
a) BepoxieHHbIe;

0) COOCTBEHHBIC;

B) DJIEKTPOHHBIC;

r) JIpIpouHsbIE.

10. Kak u3zMeHsieTcs npoOMBHOE HANPSHKEHUE CTAOMJIMTPOHOB C JIABUHHBIM MPOOOEM TpHU TOBBI -
HIEHUH TeMIepaTypbl?

a) YMeHbIIIaeTcs;

0) YBenmnuuBaercs,

B) He uzmensercsi.

11. Kakue pe>xxuMbl BO3MOXHBI B (hoTomuozae?
a) ®oToMOMHBI;

0) BeHTUIbHBII;

B) Pexxum 0OpaTHOTO BKITIOYCHHS;

r) Pexxum mpsMoro BKITFOUEHUS.

12. Kako¥i TOK BJII€TCSI BXOIHBIM IIPH BKJIFOYEHUH TpaH3HucTopa o cxeme 00?7
a) 6a3wr;
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0) KOJIEeKTOpA;
B) DMHUTTEPA.

13. meeT 11 MeCTO B MOJIEBBIX TPAH3UCTOPAX PEXKUM HAKOIUICHUS U paccachbiBaHUS HOCUTEIEH
3apsia’?

a) Ma;

0) Her;

B) Tonbko npu paboTe TpaH3UCTOPA B AKTUBHOM PEIKHUME.

14. Kak u3MeHseTcsl BeTMYMHA U30BITOYHOTO 3apsiia B 0a3e B HACHIIIEHHOM KIIFOYE MTPH YMEHBIIIE-
HUH HaNPsDKEHUS KOJUIEKTOpHOTO nuTanus Ek?

a) YMeHbIIaeTCs;

0) He u3mensiercs;

B) YBeIMUMUBACTCS.

15. Kak m3MeHHTCST BpeMsi paccachIBaHUS B HACHIIIIEHHOM KJIFOUE, €CIIM YMEHBIIUTCS COTPOTHBIIC-
HHe pe3ucTopa B 6aze R6?

a) He uamenurcs;

0) YMEHbBIIHTCS;

B) YBEIHUUTCS

16. B uem ocnoBHol Henoctatok DCJI nmo cpaBHenuto ¢ TTJI, MOIT u KMOII?
a) Manenbkoe moTpebIeHHe MOIITHOCTH;

0) Bricokoe ObIcTpOICHCTBIE;

B) IIpocToTa cxemHOl peanuzanuu;

r) bonbmas moTpebisiemast MOIIHOCTb.

17. Kakue He1IoCTaTKH UMEET TeXHOJIoTHUecKas onepanus nuddys3us npumeceind?
a) Pasmeps! nerupoBanHoil 061acTu OoJbIle pa3MepOB OTBEPCTHI B Macke;

0) HeBo3mo3xHO JiernpoBaHue Ha OOJBIIYIO TITyOHHY;

B) 3aHMMAET MHOTO BPEMEHH.

18. IloueMy B KauecTBE AMIIEKTPUKA IPUMEHSIOT TUOKCH]T KPEMHUS?

a) MimeeT mpakTu4ecKu OIMHAKOBBIE MEXAHUYECKHE TapaMeTPhl C KPEMHUEM;
0) IMeeT BBICOKYIO AJIEKTPUYECKYIO TPOUYHOCTH;

B) M3-3a mpOCTOTHI €ro NOoIy4eHusl.

19. Kakyro 3nuTakCHio MPUMEHSIOT JJIsI MOJTYYEHUSI PE3KUX MEPEXO0B U TOHKUX TUICHOK?
a) MonexkynsipHO-1y4eByIo;

0) ['azoByt0;

B) Monnyto.

20. ITouemy TOUEUHBIE MO/ TOBOJIBHO HIMPOKO NIPUMEHSAIOTCA B quanazone CBY?
a) Umetot 6ompioe nuddepeHnumanbHoe COMPOTUBIICHUE TPU 0OPATHOM CMEIIEHUH;
6) Nmerot 6onbiioe auddepeHnuantbHoe CONPOTUBICHUE MTPH MIPSIMOM CMEIEHUH;
B) MIMeloT MasieHbKHe apa3uTHbIE EMKOCTH.

14.1.3. TeMmbl KOHTPOJILHBIX padoT
IToynpOBOJHMKOBBIE MaTEPUAIIBI
1. ITocTpoiiTe 3HEpreTUYECKUE IUarpaMmsl Ui IEPEXoJa U3 FepMaHusl, IIPUHSB 3a HYJIEBOHU IO-
TEHLUAJI «JIHa» 30HbI IPOBOJUMOCTHU JIBIPOYHOrO IOJIYIPOBOAHUKA. 30HHBIE TUArpaMMBbl IOCTPOMTE A
TPEX 3HAYCHUI HAIPSHKEHUN BHELIIHETO UCTOYHHUKA.

2. IlocTpoiiTe sHEPreTUYECKHUE TUarpaMMBbI JIJIs TIepexo/1a, 00pa30BaHHOTO MOTYIMPOBOAHUKAMU U3
repMaHMUsl.
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3. ImMeroTcs auo/Ibl, M3TOTOBJICHHBIE U3 TIOJTYTIPOBOJHUKOBBIX MAaTEPHUAIOB TePMAaHUS H KPEMHUS C
OJIMHAKOBBIMH IUIOIIA/SIMH U OJIMHAKOBBIMU BpEeMEHAMH >KU3HU HOcuTenel 3apsnoB. PaccunTaiite 3aBu-
CHMOCTH TOKOB TEPMOTCHEPALINH U1 KDEMHHEBOTO U TEPMAHUEBOTO JHO/IOB ITPH U3MEHEHHUH TeMIIepaTy-
ps1 oT -50 1o 100 C.

4. PaccuunTaiite pacrpenesiieHHe KOHLEHTPAlMM HOCUTENCH NpH MOHOMONSApHOW nuddy3un B
KPEMHHEBOM M T€PMaHHWEBOM IOIYNpoBoaHUKaX mpu dp=10"15 u BpeMeHU KU3HU HOCUTENCH 5 MKC B
untepBaie remmeparyp —50 +150 C. [Toctpoiite rpaduk u naiite pusnyeckoe 0ObsICHEHHUE.

5. Iloctpoiite rpaduk pacnpeaenenus Oepmu — Jupaka a1 3HaYSHUH apryMeHTa, ONU3KUX YPOB-
Hio ®epmu =1 3B. Jlaiite ¢puznueckyro HHTEPIPETAIINIO TaHHOW KPUBOH.

6. [Tomyuute BbIpakeHue ypoBHS DepMu B COOCTBEHHOM MOJIYMPOBOJHUKE OTHOCHUTEIHHO Cepe-
JIMHBI 3aNPEIICHHOMN 30HBI.

7. IlopcuunTaiite cmenienne ypoBHs: depMu OTHOCHUTENFHO CEPEAMHBI 3alPEICHHON 30HBI B CO0-
CTBEHHOM IIOJIYIIPOBOJAHUKE U3 FEPMaHUs U KPEMHUS ITPY KOMHATHOU TEMIIEPATypeE.

8. Nmeercs nmonynpoBoAHUK u3 repManus npu temmneparype 400 K. Brruncnnre KOHUEHTpALMIO
JBIPOK U DJICKTPOHOB, €CIIM 00pa3el] ISTHpOBaH aTOMaMU CYypbMBI (JIEMEHT MSATON TPYIIIBI) ¢ KOHIIEHTpa-
nueit 2,4E13 cm”-3.

9. Nmeetcs nmoaynpoBoaHUK U3 repmanus npu temneparype 400 K. Onpenennre KOHIIEHTpaLUIO
Hocheneﬁ, KOTOpad YCTAHOBUTCA IMOCJIC TOIO, KakK IMPOBCACHO JICTUPOBAHHUC aTOMaMU HWHIUA (E)J'IGMGHT
TpeThel TpyNIbl) ¢ KoHIeHTpanuei 4,8E13 cm”™-3.

10. NmeeTcs KpeMHHEBBIM MOJYNPOBOAHUK C KOHIIEHTpauueu apipok n = 10717, moreHiman
«JIHa» 30HBI MpoBoAUMOCTH 3 3B. Hauepture sHepreTuueckue quarpaMmbl IJisi TaHHOTO MOJTYITPOBOTHU -
Ka.

11. Beruuciaure 3 pekTUBHYIO MIIOTHOCTH YpoBHEH Nc u NV 1j1s1 KpeMHUS NIPU U3MEHEHUH TEM -
nepatypsl oT —50 no 70 C. Ilo pe3ynbraram pacuetoB noctpoite rpaduk. OOBSICHUTE MOIyYEHHBIE pe-
3yJbTATHI.

12. Tlomyunrte 3aBucuMOCTh Mud(Py3MOHHOTO TOTEHIMANAa B TIEepexosie oT TemrmepaTrypsl. O6oc-
HYHUTE MOJIy4EHHBIN pe3yabTar. Vcronb3ys MoIy4eHHOE B IIYHKTE BBIPAKEHUE, PACCUUTANTE 3aBUCUMOCTD
nuddy3rnoHHOTO MOTeHIMaNa B nuana3one Temneparyp ot —30 mo 70 C. Pacuer cnenaiite B OTHOCUTENh -
HBIX equHunax. [loctpoiite rpaduk u caenaiite BEIBOABI.

14.1.4. Tembl 1a00paTOpHBIX padoT
HccnenoBanyue OUMOISIPHBIX U MOJIEBBIX TPAH3UCTOPOB.
TexHOI0ruM U3roTOBJIEHUSI MHTETPAJIBHBIX MUKPOCXEM.

14.1.5. MeTonnyeckue peKoMeH AU

VYueOHbIil MaTepuan uznaraercs B Gpopme, MPErnosiaraoneil caMoCTosSTeIbHOE MBIIUIEHUE CTY-
JEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosiTeNibHAs paboTa CTYAEHTOB UIPAeT PELIAIOLIyI0 POJib B
X0JIe BCEro yueOHOro nporecca.

Havate m3ydyeHue AMCHUIUIMHBI HEOOXOAMMO CO 3HAKOMCTBa C pabodell mporpaMMoOl, CIHUCKOM
y4eOHO-METOMYECKOr0 U MporpaMmHoro otecrneuyenus. CamocTosTeNnbHast paboTa CTyAEHTa BKIIOYACT
paboTy ¢ yueOHBIMU MaTepUajaMu, BBIIIOJHEHHE KOHTPOJIbHBIX MEPOIPHUITHH, IPEIyCMOTPEHHBIX yueO-
HBIM IJIAHOM.

B mpouecce nzyuenus AUCUMITIMHBL Ui JTYYIIEr0 OCBOGHUS MaTepuana HeoOXOIUMO PErysipHO
oOpalatbCs K peKOMEHyeMOl TUTepaType U NCTOUHUKAM, YKa3aHHBIM B YU€OHBIX MaTepuaiax; Mmojib30-
BaThCs 4epe3 KaOMHET CTyIEHTa Ha caiiTe YHHBEpPCHTETa 00pa3oBaTebHBIMU PECYpCaMU AJICKTPOHHO-
OMOMMOTEYHOU CHUCTEMBI, a TaKXe OOIIEJOCTYMHBIMA HMHTEPHET-MOPTANIAMH, COACPKALIUMH HAy4HO-
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HOMYJISIPHBIC U CTIEHUAIN3UPOBAHHBIC MaTEPUAIIbI, TOCBAIIEHHBIC PA3TMYHBIM aCIIeKTaM y4eOHOH AUCIH -
TUTHBI.

[Tpu caMOCTOATETFHOM U3YYEHUHU TEM CIIEAYHTE PEKOMEHAALUSAM:

- YTEHHE WM MPOCMOTP Marepuaja HeoOXOIMMO OCYHIECTBIATh MEUICHHO, BBIIEINSAS OCHOBHBIC
UJIeW; HA OCHOBAaHMHU M3YYE€HHOT'O COCTaBUTH Te3HChl. OCBOMB MaTepuall, MOMbITATHCSI COOTHECTH TEOPHUIO
C IPUMEpPaMH U3 TPAKTUKY;

- €CJIM B TEKCTE BCTPEYAIOTCS TEPMHUHBI, CIEIyeT BBIACHUTHh MX 3HAYCHUE JJIS TIOHUMAHUS Jajh-
HEWIlIero MaTepuana;

- HEOOXOIMMO OCMBICIIMBATh IPOYUTAHHOE U U3YYEHHOE, OTBEYATh Ha MPEI0KEHHBIE BOIPOCHI.

CTyzaeHTBl MOTYT TOJIydaTh MHAWBUAYaJbHbIC KOHCYJIBTAIMH C HCIIOJIb30BAaHUEM CPEACTB Tele-
KOMMYHUKAIHH.

[lo pucumIuIMHE MOTYT IPOBOANTHCS JJONOIHUTEIBHBIC 3aHATHS B (popme BeOnHapoB. Pacnincanue
BeOMHAPOB MyOIMKYyeTCs B KaOMHETEe CTYJICHTa Ha caiiTe YHUBEpcUTeTa. 3arich BeOMHapa ImyOlIuKyeTcs B
AIIEKTPOHHOM KypcCe IO AUCIUIUINHE.

14.2. TpeOoBaHus K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HUHBAIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusmMu
ciyxa

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C nmapymenussimu | CobecesioBaHHe 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEepPHaIaM JIsl JIUL € OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMATPHUBACTCS JI0-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- IIPEJOCTABIICHUE 3a/1aHUsl C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jluam ¢ OrpaHMYeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
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Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpeIyCcMaTpUBAET MpeAocTaBiIeHue nHpopmManuu B Gopmax, aJanTH -
POBaHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUATHS HHPOPMAIINH:

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpy HEOOXOMUMOCTH /IS JIUI] C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJIUIOB TIPOIIE-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOUTHCS B HECKOIBKO ATAIOB.
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