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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA TV CHUTIMHBI
DJIEKTPOHHMKA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruanbHoCcTh: 11.03.01 Pagnorexnuka

HanpasnenHocts (npoduis) / cneuuanuzanus: PaauorexHmyeckue cpeacTBa Inepeaadyu, npuemMa M
00padOTKM CUTHAJIOB

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

@axynbreT: P10, PaKyJbTeT AUCTAHIUOHHOTO 00yYeHHUS

Kadenpa: PCC, Kajdenpa paanodieKTpOHUKH U CHCTEM CBSI3H

Kypc: 2

Cemectp: 3, 4

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 3 cemecTp 4 cemecTp Bcero J2B107080%000
1 | CamocTtosTenbHas paboTa 1noj 8 8 16 4acoB
PYKOBOJICTBOM IPENOIaBATENS
2 | JIaGopaTtopHble paboThI 4 8 12 4acoB
3 | KoHTpoib caMOCTOSTENHHOU PabOThI 2 2 4 4acoB
4 | Bcero KOHTaKTHOM pabOTHI 14 18 32 4acoB
5 | CamocTtosiTensHas pabora 90 81 171 4acoB
6 | Bcero (0e3 sx3amena) 104 99 203 4acoB
7 |TloaroroBka M caada sK3aMeHa / 3a4era 4 9 13 JacoB
8 | OOmmas TpyI0eMKOCTb 108 108 216 9acoB
6.0 3.E.

KonTponbsusie pabotsl: 3 cemectp - 1; 4 cemectp - 1
3auert: 3 cemecTp
Ox3ameH: 4 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl 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) 11.03.01 Pagnorexnuka, yreepxkaeanoro 06.03.2015 roma, paccMoTpeHa u of0-

OpeHa Ha 3acenanuu kadeapel TY « _ » 20 rona, mpoTokon No
Pazpabotunku:
crapiuii npenoaasarens kad. TOO A. B. I'ypakos
noteHt kad. TY A. M. 3abomonkuit

3aBenyroumii o0ecnieunBaromeit kad.
TY T. P.I'a3u3oB

Pabouast mporpamMMa IUCIUITIIMHBI COIIAcOBaHa ¢ (DaKyIbTETOM U BBINTycKaroeil kadeapoii:

Hexan ®J10 N. I1. Yepkamumna
3aBeayoNIHi BRITYCKAIOMICH Kad.

PCC A. B. ®arteen
OKCIIepTHI:

JlotieHT Kadeapbl TEXHOJIOTHH JIeK-
TpoHHOTO 00yueHus (T30) 1O. B. Mopo3zoBa

JlotieHT Kadeaphl TEICBUACHUS 1
ynpasienus (TY) A. H. bynnakos
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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, TpornochepHO, KOCMUYECKON 1
PaaNOIOKAIMOHHOM CBSI3U.

1.2. 3agaun IMCHMIIINHBI

— W3y4Y€HHUE MPUHIIMIIOB JACHCTBUS, XapaKTEPUCTHUK, MAPaMETPOB U OCOOEHHOCTEH YCTpOMCTBa
BOKHEHIITUX TIOTYIPOBOJHUKOBBIX, SJICKTPOBAKYYMHBIX M ONTOAJICKTPOHHBIX MPUOOPOB, UCITOJIb3yEMBIX B
ayImMoBHU3yaTbHOU TexHUKe. K MX 4HCIy OTHOCSTCS TUOJIBI, OUTIONISPHBIX U TOJIEBBIE TPAH3UCTOPBI, TIPH -
OOpBI C oTpULIATENbHOU TU(GEpPEHITNATBEHON TPOBOAMMOCTBIO, JIEMEHTHI HHTETPATBHBIX CXEM M OCHOBBI
TEXHOJIOTUU UX TIPOU3BOJICTBA;

— H3y4YeHHE TJIABHBIX JJIEMEHTOB IU(POBOW M aHAJIOTOBON CXEMOTEXHWKH, BBIIOJTHCHHBIX Ha
OCHOBE TMOJTYIPOBOJJHUKOBBIX TPUOOPOB.

2. MecTto mucuuniauebl B ctpykrype OIIOII

Huctunnuna «Onexktponuka» (b1.5.19) otHocutcs k 610ky 1 (6a30Bas 4acTts).

[TpenmiecTBYIONMME JUCIHILTHHAME, (DOPMUPYIONTUMHI HAaYaTbHBIC 3HAHUS, SBISIOTCS: DIIEKTPO-
HuKa, OCHOBBI TeOopuH Lenen, Pu3nka.

[TocnenyromuMu TUCHUIIIIMHAMUA SIBIIIOTCS: DJIEKTPOHUKA, AHAJIOTOBbIE U LU(POBBIE OBICTPO-
JefcTByIOLME yeTpoicTBa, OCHOBBI KOMIBIOTEPHOTO MpoekThpoBanusa POC, Pannorexuuueckue nenu u
curHaiel, CXEeMOTEXHUKA AHAJIOTOBBIX JJICKTPOHHBIX YCTPOKMCTB, YCTpOWCTBa TeHEpHpOBaHUS U (Hop-
MUpPOBaHUs CUTHaJOB, [{udpoBbie ycTpolicTBa U MHUKPOIPOLIECCOPHI, DIEKTPOMAarHUTHAS COBMECTUMOCTh
PaAMOAIEKTPOHHBIX CUCTEM.

3. TpeOoBanus K pe3yJbTaTaM OCBOCHHUS AUCHUILIMHBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (GOPMUPOBAHUE CIEYIOIUX KOMIETSHIUI:

— OIIK-7 cnocoOHOCTBIO YUUTHIBaTh COBPEMEHHbIE TEHICHIIMHN PAa3BUTUS dJIEKTPOHUKH, U3ME-
PUTEIBHON M BBIYMCIMTENBHON TEXHUKH, WH(POPMALMOHHBIX TEXHOJOTHH B CBOEH Npo(dhecCHOHANTbHOM
JIeSITEIIbHOCTH;

B pesynpTare u3ydeHus: IUCHUIIIMHBI 00YyJatOIUNACS TO0JIKEH:

— 3HaTh YCTPOWCTBO U IMPHUHLIMUII IEHCTBUS, YCIOBHBIE rpaduueckre 0003HAUCHUS TPAH3UCTOP -
HBIX KJIIOYEH, JIOTM4ecKux 31emMeHToB «M», «MJIM» Ha NHCKPETHBIX W MHTETPalbHBIX KOMIIOHEHTAX;
YCTPOUCTBO M MPUHIMII JEHCTBHS, YCIOBHBIE rpaduueckre 0003HauYeHUs! yCUIUTENed U mpeodpa3oBa-
TeJel aHaJIOTOBBIX AIEKTPUUYECKUX CUTHAJIOB Ha MOJIEBBIX M OUITOJISIPHBIX TPAH3UCTOPaX, OMEepPallMOHHbIX
YCUJIMTENAX; MUKPOCXEMOTEXHHUKY, TPUHLUIBI paOOThl 0a30BBIX KACKAJOB JOIMYECKUX HJIEMEHTOB U -
POBBIX CXEM.

— yMeThb OOBACHATh (PU3MUECKOE Ha3HAYECHHE 3JIEMEHTOB aHAJOTOBBIX M HU(POBBIX CXEM U HUX
BJIMSIHME Ha MapaMeTpbl 0a30BbIX KACKAIO0B; MPOBOJUTH JIEKTPUUYECKUE PACUEThI 3JIEMEHTOB OTAEIbHBIX
KaCKaJI0B C UCIIOJIb30BAHUEM CTAHAPTHBIX AKETOB MIPHUKJIAJHBIX IIPOTPaMM.

— BJIaJleThb HaBbIKAMH U3MEPEHUS XapaKTEPUCTHK U MapaMeTPOB HU(POBBIX U aHAJOTOBBIX MH-
TErpajgbHbIX CXEM M METOJAaMH MaTeMaTHYECKOr0 MOJEIMPOBAHMS KOMIIOHEHTOB M CXEM; HAaBBIKAMU
00BEKTUBHOW OLIEHKU BO3MOXKHOCTEH (DYHKIIMOHAIBHOM JIEKTPOHHUKH.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpPyI0eMKOCTh AUCIUILTHHBI COCTABIIACT 6.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&114.1121 4.1 — TpyaoeMKOCTb JUCHHUILINHBI
Bunbl yueOHOM esITeIBHOCTH Bcero uacos CemecTpsl
3 ceMecTp 4 cemecTp
KonraxTnas paborta (Bcero) 32 14 18
CamocrosrenbHas paboTa 1oJi pyKOBOACTBOM 16 8 8
npenonasarens (CPIT)
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JlaGopaTopHbIe pabOThI 12
KonTpounb camocrositensHoi padotsl (KCP) 4 2
CamocTtosiTenbHas paboTa (Bcero) 171 90 81
[TonroroBka Kk KOHTPOJILHBIM paboTam 69 40 29
OdopMieHHE OTYETOB IO TAOOPATOPHBIM 17 5 12
pabotam
[ToaroroBka k 1adboparopHeIM paboTam 17 5 12
CamocrosTenbHOe H3yueHHe TeM (BOIPOCOB) 68 40 28
TEOPETHYECKON 4acTH Kypca
Bcero (6e3 sx3amena) 203 104 99
IToxroroBka u cmaya sk3aMmeHa / 3ayera 13 4 9
OO6mias Tpy1I0€MKOCTb, 4 216 108 108
3aueTHble EquHuib 6.0
5. Conep:xanue TUCUMILIIHHBI
5.1. Pa3nenbl AMCHMILIMHBI M BUAbI 3aHATHI
Paznensl TUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pa3aensl AMCIMIIIMHBI U BUABI 3aHATUN
Bcero
yacoB | ®opMupyembl
HasBanus pa3nennos QUCHUAIIIINHBL CPIL u Jlab. KCP, u Caw. (Ge3 e
pa0., u pal., u
9K3aMe | KOMIETEHIIUU
Ha)
3 cemecTp
1 ®u3nyeckre OCHOBBI AIEKTPOHUKH. 1 0 2 16 17 |OIIK-7
2 KoHTaKThI METAJIII — NOJIYNIPOBOJAHHUK. 1 0 16 17 |OIIK-7
Boinpsimiisiroriine 1 OMUUECKHE TEPEX0/Ibl
Ha KOHTAaKTE MeTaJlla C OMYMPOBOIHHU-
KOM.
3 DNEeKTPOHHO-ABIPOYHBIE TTEPEXO/IbI. 2 16 18 | OIIK-7
4 JIlnonpl HA OCHOBE 3JIEKTPOHHO-IBIPOY- 4 26 32 OIIK-7
HBIX IIEPEXOJIOB.
5 bunosuspHble TPaH3UCTOPBL. 2 0 16 18 |OIIK-7
Hroro 3a cemectp 8 4 2 90 104
4 cemectp
6 IloneBbie TPAH3UCTOPHI. 1 4 2 20 25 | OIIK-7
7 TpaH3UCTOpPHBIE KITIOYH. 1 0 8 OIIK-7
8 Jlornueckue >1eMEeHThI Ha OUTOIAPHBIX 1 0 8 OIIK-7
TpPaH3UCTOPAX.
9 Jloruueckue 31€MEHThI Ha MOJIEBBIX 2 0 8 10 |OIIK-7
TpPaH3UCTOPAX.
10 TexHONIOrMUECKHE OCHOBBI MUKPO- 1 4 20 25 |OIIK-7
JNIEKTPOHUKH.
11 TpaH3uCTOPHI HHTETPATBLHBIX MUKPO- 1 0 8 9 OIIK-7
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CXEM.
12 [TaccuBHBIE 2JIEMEHTHI. 1 0 9 10 |OIIK-7
Hroro 3a cemectp 81 99
Hroro 16 12 4 171 203

5.2. Conep:kanue pa3aejioB TUCHHUILUIMHBI (CAMOCTOATEBLHAsSI Pa60Ta MoJ PYKOBOICTBOM

npenoaaBareJisi)

ConeprkaHue pa3aenoB IUCIUILUINH (CAaMOCTOATENbHAs Pad0Ta MO PYKOBOACTBOM IIPENOAABATEIs)
npuBeNeHO B Tabmuie 5.2.
Tabmuma 5.2 — Coneprkanue paszienoB TUCHUTUIHH (CaMOCTOATENbHAs paboTa 1Mo pyKOBOJICTBOM ITPETIO-

JlaBaTes)

HaszBanwus paznenos

ConepxaHue pas/iesioB JUCIUTUIMHBI
(camocrosiTenpHas paboTa moj
PYKOBOJICTBOM IIPETIOIaBaTest)

TpynoeMKoCTb,
q

dopmupyembie
KOMIETCHITUN

3 cemecTp

1 ®duznyeckne 0CHOBBI
AIIEKTPOHUKH.

DeMeHTHl 30HHOW TEOPHH MOTYITPOBOJHU-
koB. [TapameTpsl, XapakTepu3yromue cBoii-
CTBa MOJYITPOBOTHUKOBBIX MaTEPHAJIOB.
dyHaaMeHTallbHas CUCTEMa ypaBHEHUI
TBEPAOTENBHOM 31eKTpOHUKHU. COOCTBEH-
HbI€, IPUMECHbIE U KOMIIEHCUPOBAHHBIE I10-
JTynpoBOJHUKH. J[Mama3oH pabounx Temrie-
paTtyp MoJIypoBOIHUKOBBIX MpHOOpoB. PaB-
HOBECHBIE U HEPABHOBECHBIE HOCUTEIH 3apsi-
JIOB B OJTYIPOBOJAHUKAX. OCHOBHBIE U HE-
OCHOBHBIE HOCUTENH. 3aKOH JIEHCTBYIOINX
macc. [TonynpoBOAHUKH B 3JIEKTPUYECKOM
nosie. ['eHepanus U peKOMOWHAIUS HOCH-
TeJsiel B IOJIyIPOBOIHUKAX. Y paBHEHUs
ANEKTPOHEUTPATIBHOCTH. BJIEHUS HA MO-
BEPXHOCTH TOJTyTIPOBOTHUKOB.

Hroro

OIIK-7

2 KoHTakThl MeTaJllI —
TTOJTYTIPOBOTHUK.
Breinpsimasitomive u
OMHYECKHE TIEPEXOIBI
Ha KOHTaKTe MeTaJjlja C
TIOJTYTTPOBOTHUKOM.

DHepreTUyecKas JuarpaMma BbIIPSMIISIO-
IIEr0 KOHTAKTa METAJUT — MOJIYITPOBOAHUK.
[IpuHIUI BEITPSMIIEHUS HA KOHTAKTE Me-
TAJJT — OJIYITPOBOJHUK 10 SHEPTETUYECKUM
nuarpammam. BonbT-amnepHasi xapakrepu-
CTHKA BBITPSMIISIONIETO KOHTAKTa METaJlI —
MOJIYIPOBOJAHUK. PacueT Hanps>keHHOCTH
MIOJIs1 ¥ IOTEHI[MAJIa HA KOHTAKTe METaJll —
nonynpoBoauuk. [llupuna obnactu mpo-
crpancTBeHHOro 3apsaa. Juon [lorrku:
CTPYKTYpa, SKBUBAJICHTHAsl CXEMa, MapaMeT-
PBI DKBUBAJIEHTHOM cXeMbl. Mozienb quoaa
[ottku. Dddexr HlorTku. JlocTronHCcTBa U
Henoctatku guoxoB [HlorTtkn. OMudeckue
KOHTaKThl U UX MTapaMeTpBhl.

Hroro

OIIK-7

3 DNeKTPOHHO-
JIBIPOYHBIE TIEPEXOJIbI.

Bunbl anexTpryeckux nepexoaoB Mpu KOH-
TaKTe MOJYIPOBOAHUKOB. MexaHu3M 00-
pasoBanus p-n-nepexona. Konrakruas pas-

OIIK-7
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HOCTb MOTeHIIHaI0B. OTHOCTOPOHHSS TPO-
BOJIMMOCTH p-h-niepexona. Pacuet nanpsi-
YKEHHOCTH AJIEKTPUUECKOTO I0JIs U TIOTEHITH-
ana B p-n-nepexoze. [lupuna OII3 mis pes-
KOTO U TUIaBHOTO p-h-Mepexoa0B. BonbT-
aMIlepHasi XapaKTepUCTUKA UI€AIbHOTO P-N-
nepexosa. JMopl ¢ TOJICTON U TOHKOU Oa3a-
Mu. BonbT-aMriepHasi XxapakTepucTuka pe-
aIbHOTO p-n-repexoza. SABneHus B p-n-mnepe-
XOJIe TIPH BBICOKOM YpOBHE WHKeKIuH. [ud-
by3uoHHas u OapbepHas EMKOCTU p-n-mepe-
X0/la. DKBUBAJICHTHAs CXeMa p-n-mepexoa 1
ee mapameTpsbl. [lepexoaHbie mpOIEcCH B p-
n-riepexope. [Ipo6oii p-n-nepexona. 3aBucu-
MOCTb ITapaMETPOB P-N-Tepexoa OT TeMIie-
patypsl. 3apsiioynpasisieMas MOACIb P-n-
nepexona. ['ereponepexompl.

Hroro

4 Jlnoapl Ha OCHOBE
BHCKTPOHHO-)II)IP OYHBIX
MEepPEXO/I0B.

BeinpsimurenpHble quoapl. BeinmpsaMuTesns-
HbI€ CTOJIOBI U OoKU. MIMIyNbCHBIE U YHU-
BepCcaJIbHbIE T10]1bl. CBEPXBBICOKOYACTOT-
Hble quojbl. Bapukansl. CtaOunutponsl. Jla-
BHUHHO-TIPOJIETHBIE THO/bI. TYHHEIIBHBIE U
obparmennsie nuoabl. ®oromuonsl. Ceero-
quoasl. Onronapsl.

Hroro

OIIK-7

5 bunossipHele
TPaH3UCTOPBI.

OO6mue cBeneHus 0 OUIOAPHBIX TPAH3UCTO-
pax. [lotoku HOCUTENEH 3apsA0B B OUTIONSP-
HOM TpaH3ucTOpe. BHyTpeHHHe 1 BHEITHUE
napaMmeTpsl OunossipHoro Tpansucropa. Cra-
THYECKHE TapaMeTpbl OUITONISIPHOTO TPAH3HU-
cTopa. SIBieHus B OUMOISIPHOM TPaH3UCTOPE
npy OOJIBIIMX TOKaX. MOy TOMIINHBI
0a3bl KOJUIGKTOPHBIM HanpspkeHueM (3 hexT
Opmmn). [Ipoboit OUToIIpHOTO TPAH3UCTOPA.
Cratnueckue XapaKTepUCTHKU OUTIONISIPHOTO
TpaH3ucTopa. JJuHamMuueckuit pexxum pado-
ThI OUTIONIIPHOTO TPAH3UCTOPA. YCUIIUTEh-
HbIE CBOMCTBA OMITOJIIPHOTO TPAH3HCTOPA.
DOKBUBAJICHTHAs cXxeMa OUIONIIPHOTO TPaH-
3ucropa. Cucremsl z-, y- 1 h-napameTpon
OounosipHOro TpaHuctopa. Moaenu o6urno-
JSIpHOTO TpaH3ucTopa. Hekoropsie pazHo-
BUJTHOCTU OMMOJISIPHBIX TPAH3UCTOPOB.
OcHOBHBIE TTapaMeTPbl OUITONSIPHBIX TPAH3U-
CTOPOB U UX OPUEHTUPOBOYHBIE 3HAYCHHUS.

Hrtoro

OIIK-7

Hroro 3a cemectp

4 cemectp

6 IToneBsie
TPaH3UCTOPBHI.

[TosieBbIe TPAaH3UCTOPHI € YNPABIISIOLINM -
n-niepexoqoM. Juddepenmmansuelie napa-

OIIK-7
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METpHI [oJIeBOro TpaH3ucropa. [lonessie

TPaH3UCTOPBI C YIIPABJIAIOIIUM IEPEXOIOM
MEeTaJUl — MOIyNpoBOIHUK. [loneBble TpaH-
3UCTOPBI C U30IMPOBAHHBIM 3aTBOPOM. M-
MYJIbCHBINA PEXHUM MOJIEBBIX TPAH3UCTOPOB.

Hroro 1
7 TpaH3ucTOpHBIE Bsenenune. Cratnueckne XapaKTEpUCTUKU 1 OIIK-7
KITFOUH. KJItoYa B cxeme ¢ oomuM smutrepom (09).

ITepexoaHblil poliecc B HACHIILIEHHOM KITIO-
Yye MpU OTKPBIBAHUU TpaH3UCTOpa. MeToabl
COKpAILEHHUS BPEMEHHU NIEPEXOIHOTO MPOLIEC-

ca.
Hroro 1
8 Jlornueckue [IpenMeT MUKPOAIIEKTPOHUKHU: OCHOBHBIE 1 OIIK-7
DJIEMEHTHI Ha TEpPMUHBI U onpeaenenus. Kiaccudukanms
OUIONSPHBIX JIOTUYECKUX 31eMEHTOB. OCHOBHBIE XapaKTe-
TPaH3UCTOPAX. PUCTHKH U TapaMETPbI JIOTHYECKUX JIEMEH-

TOB. DJIE€MEHTEI TPaH3UCTOPHO-TPAH3UCTOP-
HOM JIOTUKHU. DJIEMEHTBI OSMHUTTCPHO-CBA3AH-

HOW JIOTHKH.

Hroro 1
9 Jlornueckue WNuBeprop Ha n-kaHanbHbIX M/III-Tpan3u- 2 OIIK-7
3JIEMEHTHI Ha TIOJIEBBIX | cTOpax. IHBEpTOp Ha KOMILJIEMEHTAPHBIX
TPaH3UCTOpPaX. Tpansucropax. Jlornueckue snementsl U-HE

u UJIN-HE. Jlornueckue »j1eMEHTHI UHA-
mudeckoro Tuma. [Ipubops! ¢ 3apsaoBoit
cBa3bro. [Tapamerprr anemenToB 113C. Pa3-
HOBUJHOCTH KOHCTPYKIUH.

Hroro 2
10 Texuomoruueckue | OOIIME CBEAECHUS O TEXHOJIOIMH U3TOTOBJIE- 1 OIIK-7
OCHOBEI HUS TTOJTYITPOBOTHUKOBBIX MUKPOCXEM. DTH-
MHKPO3JIEKTPOHUKH. takcus. Juddysus npumeceit. MonHoe me-

rupoBaHue. TepMU4ecKoe OKUCIEHUE U
CBOMCTBA IJICHKH JUOKCUIA KpeMHus. Tpas-
neHue. MeToapl NoMy4eHHs CTPYKTYp THIa
Si-Si02-Si. [TpoBomHUKH COSTUHEHUH
KOHTAaKThI B IIOJIyIIPOBOJHUKOBBIX MUKPO-
cxemax. Jlurorpadus.

Hroro 1
11 Tpanzucropsl Oco0eHHOCTH CTPYKTYp OUIIONISPHBIX TPaH- 1 OIIK-7
HHTETPaJIbHbIX 3ucTopoB. TpaH3uCTOPBI C KOMOMHUPOBAH-
MHUKPOCXEM. HOM m3oJue. MHOrOSMHUTTEPHBIE TPAH3H-

cropsl. Tpansucrops! ¢ nuoaoM HIoTTku.
JInonHoe BKIIFOUEHUE TpaH3ucTopa. Monenb
UHTErPaJIbHOTO OUITOJIIPHOTO TPAH3HCTOPA.
IToneBble TPaH3UCTOPBI C YIPABIISIOIINM
[IEPEXOIOM METAJLI-TIOIYIIPOBOJIHHUK.

Hroro 1

12 ITaccuBHbBIE [TonynpoBogHuKOBBIE pe3ucTOpsl. [1nenou- 1 OIIK-7
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3JIEMEHTBI. Hble pe3ucTopbl. KoHneHncaTopsl.

Hroro 1
Hroro 3a cemectp
Hroro 16

5.3. Pa3nesibl AUCHUIVIMHBI M MEKIMCUMILUINHAPHBbIE CBSA3M ¢ 00eceYuBAKIIMMH (TPeabl Ty IIIUMHU)
U obecneynBaeMbIMH (NOCJASAYOMIUMHI) JUCHUATIIMHAMHA
Paznenbl quctuIIMHB ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIUMU) U
obecrneynBaeMbIMH (ITOCIEIYIOMIMMHI) TUCHUTUTMHAMH MIPEICTaBICHbI B Tabuie 5.3.
Tabmuma 5.3 — Pa3aensl IMCIMIUIMHBI U MEKIUCIUTUIMHAPHBIC CBS3U

No paznenoB naHHOM NUCIMIUIAHEL, I KOTOPBIX HEOOXOIMMO U3YUCHHE

Hanvenosanme o0ecreunBaroNX 1 00ecreunBaeMbIX JUCIUIUINH
TUCLUIIINH
1 2 3 4 5 6 7 8 9 10 | 11 12
[IpenmecTByronme AUCHUILIMHBI
1 DnekTpoHuka + + + + + + + + + + + +

2 OCHOBBI TEOPUH IIE- n n n I n n n + + + + +

neu

3 dusnka + + + + + + + + + + + +
[Tocnenyromue TUCIUIIITUHBL

1 DnexrpoHuka + + + + + + + + + + + +

2 AHajoroBble U nug-
poBbIe OBICTpONEHCTBY- | + + + + + + + + + + + +
FOIIME YCTPOMCTBA

3 OCHOBBI KOMIIBIOTEP-
HOT'O IIPOCKTUPOBAHUS + + + + + + + + + + + +
POC

4 PanuoTeXHUYECKUE
LI U CUTHAIEI

5 CxeMOTeXHHKa aHAJIO-
TOBBIX DJICKTPOHHBIX + + + + + + + + + + + +
YCTPOMCTB

6 YcrpoiicTBa reHepu-
poBaHus U popmMHupoBa- | + + + + + + + + + + + +
HUS CUTHAJIOB

7 Lludpossie ycTpoii-
CTBa U MHKpPOIIPOIIECCO- | + + + + + + + + + + +
pEI

8 DnexkTpoMarHuTHas
COBMECTHUMOCTH PaJHO- + + + + + + + + + + + +
3IEKTPOHHBIX CUCTEM

5.4. CooTBeTCTBHE KOMIIETEHIUIi, pOPMHUPYeMBbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BU10B 3aHATHII
CoOTBeTCTBHE KOMITETEHIMH, (OPMUPYEMBIX NPH W3yYEHUU IUCHUIUIMHBI, W BUAOB 3aHATHH
IpeJCcTaBIeHo B Ta0nuue 5.4.
Tabmuma 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYSHUH JAUCIMIUIMHBI, ¥ BUJIOB 3aH-
THHN

Komneren Bunes! 3anaTHit @DopMBbI KOHTPOJIA
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1017071 CPIT Jlab. pab. KCP Cawm. pa0.

OIIK-7 + + + + Kontponsnas padora, Jk3a-
MeH, [IpoBepka KOHTPOJIb-
HBIX pabot, OTueT no nabdo-
paTopHoii pabote, 3ayer,
Tect

6. IuTepakTUBHBIE MeTOABI U (POPMBI OPraHU3ALMUYN 00yUEHUS
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX paboT

Tpynoemkocts, | Dopmupyemsie
Ha3zBanus paznenos HaunmenoBanwue 1ab0opaTtopHBIX padboT Py ’ PMHPY
q KOMITETEHIIUU
3 cemecTp
4 JInoapl Ha OCHOBE Pacder mapameTpoB quonaa ¢ pe3kum p-n- 4 OIIK-7
ANIEKTPOHHO- epexoaoM
BIPOYHBIX MIEPEXOI0B.
JBIPO €pPEeXONIOB. |pr
Hroro 3a cemectp
4 cemectp
6 [loneBbie HccnenoBanne OUMOISPHBIX U TOJEBBIX 4 OIIK-7
TPaH3UCTOPBHI. TPaH3UCTOPOB.
Hroro
10 Texnonoruueckue | TexHOIOrMM M3rOTOBIEHUS UHTETPAIBHBIX OIIK-7
OCHOBBI MHUKPOCXEM.
MHKPODJIEKTPOHMKH. | pr 4
Hroro 3a cemectp
Hroro 12
8. Konrpouab camocTosiTe/IbHOM PadoThl
Buibl KOHTPOJI CaMOCTOSATENHHOM pabOTHI MpUBEICHBI B TadiuIe 8.1.
Ta6muia 8.1 — Buabl KOHTPOJISI CaMOCTOSITEIBHOM paboThI
. TpynoeMkocTh dopmupyembie
Ne Bun KOHTpOJIst caMOCTOSTENbHOM paboThl pyA PMHDPY
(dac.) KOMIICTCHITH
3 cemecTp
1 |KoHTponbHas paboTa ¢ aBTOMaTH3UPOBAHHOM MTPO- 2 OIIK-7
BEPKOU
4 cemectp
1 |KontponbHas pabota OIIK-7
Hroro 4

Tabmuue 9.1.

9. CamocrosiTesqibHasi paboTa
Bunbl camocTosTenbHOM paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIIUHU TPEICTABIICHBI B

Tabmuma 9.1 — Buapl caMOCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIe KOMIIETEHITUN

Haspanwus pasnenon

Bunel camocrostensHol | TpynoemMKoCTs,
paboThI q

dopmupyemblie
KOMIIETEHIIUN

DopMbI KOHTPOJIS
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3

CEMCCTP

1 ®usnueckue CamocTosTeNnbHOE U3yYe- 8 OIIK-7 3auet, KonTposbHas
OCHOBBI HUE TeM (BOTIPOCOB) TEO- pabora, TecT
AIIEKTPOHHKH. PETUYECKOI YyacTu Kypca

[TonroroBka K KOHTPOIIb- 8

HBIM paboTam

Hroro 16
2 KonTtakTtbl MeTaiul | CaMOCTOSITENIbHOE U3Yyde- OIIK-7 3auet, KoHTponbsHas
— MOJYIPOBOJHUK. | HHUE TeM (BOIIPOCOB) TEO- pabota, TecT
Brinpsimiisironiine 1 | peTUUECKOM YacTH Kypca
OMMHCCKHIC [ToaroroBka Kk KOHTPOJIb- 8
TIEpEXO/Ibl Ha HBIM paboTam
KOHTaKT€ MEeTaJlja C
noTynpoBogHuKoM. | TOro 16
3 DNeKTpOHHO- CamocrosiTenbHOe U3yye- 8 OIIK-7 3auer, KonrponbHas
JLIPOYHBIE HUE TeM (BOTIPOCOB) TEO- pabora, Tect
Nepexopl. PETUYECKOI YyacTu Kypca

[TonroroBka K KOHTPOIIb- 8

HBIM paboTam

Hroro 16
4 Jluonpl Ha ocHOBe | CaMOCTOSITEILHOE U3yUe- OIIK-7 3auet, KoHTponabHas
3JIEKTPOHHO- HUE TeM (BOTPOCOB) TE€O- pabora, OtyeT no
JBIPOYHBIX PETHUYECKOM YacTH Kypca naboparopHoii pabo-
MIEPEXOIOB. te, Tect

Cpexoio [Toxroroska k aboparop- 5 ©, 16

HBIM paboTam

OdopmiteHne 0T4ETOB TIO 5

nabopaTopHBIM paboTam

[ToaroroBka K KOHTPOJIb- 8

HBIM paboTam

Hroro 26
5 bunonspHbie CamocTosTeNIbHOE U3yYe- 8 OIIK-7 3auet, KonTposbHas
TPaH3UCTOPHI. HUE TeM (BOTIPOCOB) TEO- pabora, Tect

pPETUYECKOM 4acTu Kypca

[TonroroBka K KOHTPOIIb- 8

HBIM paboTam

Hroro 16

BrinonHenne KOHTPOJIb- 2 OIIK-7 KonTpoasnas pado-

HOU paboThI Ta
Hroro 3a cemectp 90

ITonroroBska u cgada 3a- 4 3auer

qgera

4 cemectp

6 TloneBbie CamocrosiTenbHOe U3yye- 4 OIIK-7 KonTpomnbnas pado-
TPaH3UCTOPBHI. HUE TeM (BOMPOCOB) TEO- ta, OTuer no nabo-

pETUYECKOM 4acTu Kypca

paTopHoii pabore,
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IToaroroBka k aboparop-
HBIM paboTam

OdopmiteHre 0TYETOB 110
nabopartopHbeIM paboTam

ITonroroBka K KOHTPOJIb-
HBIM paboTam

Hroro

20

TecT, Ok3aMeH

7 TpaH3ucTOpHBIE
KJTIOYH.

CamocTosATeNIbHOE U3yUe-
HUE TeM (BOTPOCOB) TE€O-
PETUYECKOM YacTh Kypca

IToaroroBka K KOHTPOJIb-
HBIM paboTam

HUtoro

OIIK-7

KontponbsHas pabo-
Ta, Tect, DK3aMeH

8 Jlornueckue
AIIEMEHTHI Ha
OUITOJSIPHBIX
TpaH3UCTOpax.

CaMocTosiTeNnbHOE H3yYe-
HUE TeM (BOTIPOCOB) TE€O-
PETHUECKOI YacTH Kypca

IToaroroBka K KOHTPOJIb-
HBIM paboTam

Htoro

OIIK-7

KontponwsHnas pabo-
Ta, Tect, DK3aMeH

9 Jlormueckne
9JIEMEHTHI Ha
ITI0JICBBIX
TpaH3UCTOpPaX.

CamocrosTenbHOe U3yye-
HUE TeM (BOMPOCOB) TEO-
pPETUYECKOI YacTH Kypca

ITonroroBka K KOHTPOJIb-
HBIM paboTam

HUroro

OIIK-7

Kontponpshas pabo-
Ta, Tect, Dk3ameH

10
Texaomorndyeckue
OCHOBBI
MHKPOJIEKTPOHUKHU

CamocTosTebHOE U3yUe-
HUE TeM (BOMPOCOB) TE€O-
PETUYECKOI YacTh Kypca

[Toarororka k nmaboparop-
HBIM paboTam

OdopmiteHne 0T4ETOB TIO
na0opaTopHBIM paboTam

IToaroroBka K KOHTPOJIb-
HBIM paboTam

Htoro

20

OIIK-7

KonTposnbHas pado-
ta, OTyer no y1abdo-
paTopHoii padore,
Tect, DKx3ameH

11 Tpanzucropsl
HMHTErPAJIBHBIX
MHKPOCXEM.

CamocrosTenbHOe HU3yye-
HUE TeM (BOMPOCOB) TEO-
pPETUYECKON YacTH Kypca

ITonroroBka K KOHTPOJIb-
HBIM paboTam

HUroro

OIIK-7

KontponpsHnas pabo-
Ta, Tect, Dk3ameH

12 ITaccuBHBIE
3JIEMEHTEL.

CamocTosTebHOE U3yUe-
HUE TeM (BOMPOCOB) TE€O-
PETUYECKOI YacTh Kypca

[ToaroroBka Kk KOHTPOJIb-

OIIK-7

KontpoinbsHas pabo-
Ta, TecT, Dk3amMeH
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HBIM paboTam
Uroro
BrinosiHeHre KOHTPOJIb- 2 OIIK-7 KontponwsHhas pado-
HOM paboThI Ta
Hroro 3a cemectp 81
ITonroroska u cgada dK- 9 DOK3aMeH
3aMeHa
Hroro 184

10. KoHTpoaib caMoCTOATEIBLHOMH Pa0d0Thl (KypCOBOM NPOEKT / KypcoBasi padora)
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00y4YaloIIUXCs
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa

1. Caspyk E. B., Tposn I1. E. ®uzndeckrue 0CHOBBI JIEKTPOHUKH [ DIIEKTPOHHBIN pecypc]: yueo-
Hoe ocobue / E. B. CaBpyk, I1. E. Tposia. — Tomck : ®JI0, TYCVP, 2016. — 245 c. JlocTym U3 JTUYHOTO
kaOuHeTra crymeHTa. — Pexkum goctyma: https://study.tusur.ru/study/library/ (mara oOparieHus:
05.09.2018).

2. MHNukoBuu B. M. DniekTpoHunka [DIeKTpOHHBIN pecypc]: yueOHoe mocodue : B 2 4. / B. M. Ui-
koBuY; noj pea. B. A. llanumosa. — Tomck : @10, TYCVYP, 2017. — Y.1. — 209 c. JlocTyn U3 IMIHOTO
kaOuHeTra crymeHTa. — Pexkum goctyma: https://study.tusur.ru/study/library/ (mara oOparieHus:
05.09.2018).

3. Hukouu B. M. DnekrpoHuka [ DneKTpoHHBIN pecypc]: yueOHoe mocodue : B 2 4. / B. M. Uir-
koBuY; noj pea. B. A. llanumosa. — Tomck : @10, TYCVYP, 2017. — Y4.2. — 120 c. JlocTyn U3 IMIHOTO
kabuHeTra crymeHTa. — Pexkum goctyma: https://study.tusur.ru/study/library/ (mara oOparieHus:
05.09.2018).

12.2. lonosiHUTEeIbHAS JIUTEPATYpPa

1. Cwmupnos, I0.A. ®uzndeckre 0CHOBBI YIEKTPOHUKHU [ DIEKTPOHHBINA pecypc]: yueOHoe moco-
oue / 10.A. Cmupaos, C.B. Cokonos, E.B. TuroB. — Cankrt-IletepOypr : Jlans, 2013. — 560 c. doctyn
U3 JUYHOTO KabuHeTa cryieHTa. — Pexum nocryna: https://e.lanbook.com/book/5856 (nara oOpamenus:
05.09.2018).

2. Tposn, ILE. TBeprotenbHas 3JIeKTpOHUKA [DNeKTpoHHBIN pecypc]: yuebHoe nmocobue / I1.E.
TpostH. — Mocksa : TYCVYP, 2008. — 330 c. Jloctyn U3 TM9HOTO KabWHETa CTyAeHTa. — Pexum mocTy-
na: https://e.lanbook.com/book/4966 (nara obpamenus: 05.09.2018).

12.3. YueOHO-MeTOANYECKHE TOCOOHS

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. HukoBuu B. M. Dnekrponuka [DneKTpoHHBIN pecypc]: yueOHOe MeTonuyeckoe mocooue / B.
M. NukoBuy ; nox pen. B. A. lllanumosa. — Tomck : @10, TYCVYP, 2017. — 76 c. JlocTyn U3 TUYHOTO Ka-
ouneTa cTymeHTa. — Pexxum noctyma: https://study.tusur.ru/study/library/ (mata o6pamenus: 05.09.2018).

2. Caspyk E. B. ®usnueckue 0CHOBBI MEKTPOHUKHU. PacueT nmapameTpoB AMOAA C PE3KUM p-h-
MIEePEXO/IOM [ DIIEKTPOHHBIN pecypc]: METOAMYECKNE YKa3aHHs 10 BBIOJIHEHHUIO JabopaTopHOM padoThI /
E. B. Caspyk, B. B. Kapanckuii. — Tomck : ®JI0, TYCVYP, 2017. — 40 c. Joctyn U3 TU4IHOTO KabWHETa
cryneHta. — Pexxum nocrtyna: https://study.tusur.ru/study/library/ (mara obpamenus: 05.09.2018).

3. MHunxosuu B. M. Dnekrponuka : 31ekTpoHHbid kKype / B. M. Uukosuu. — Tomck: @10, TY -
CVYP, 2017. JocTymn U3 IMYHOTO KAaOMHETA CTYACHTA.

4. Caspyk E. B. ®usnueckre OCHOBBI JIEKTPOHHUKH : 3neKTpoHHBINH Kypc / E. B. CaBpyk. —
Tomck: ®JI0, TYCVYP, 2016. Jloctyn u3 Tu4HOT0 KaOWHETA CTYJICHTA.

5. 3abonoukuit A. M. DnekTpoHHKa [DIEKTPOHHBIN pecypc]: MeTOAUYECKUe YKa3aHus 1Mo opra-
HU3aLUN CaMOCTOSATENIBHON padOThI Ui CTYJCHTOB 3a04HOM (hOpMbI O0YUEeHHS HAMIPABICHUS MOJATOTOBKHI
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11.03.01 Pammorexnuka, oOy4yaromuxcsi ¢ MPUMEHEHHEM JIUMCTAHLIMOHHBIX O0pPa30BaTEIbHBIX TEXHOJO-
ruti / A.M. 3abomonkuii, T. P. 'azuzoB . — Tomck : ®JIO, TYCVYP, 2018. JlocTyn u3 TMYHOTO KaOMHETA
crynenta. — Pexxum moctyma: https://study.tusur.ru/study/library/ (nara obpamenus: 05.09.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENILHOW M ayAUTOPHOW pabOThl 00ydaroIuxcs
W3 YHUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAIHJIOB MIPEIOCTABIAIOTCS B (hOopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JlJist ML ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [1e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. TIpodeccuonaabHbIe 6a3bl JAHHBIX H HHPOPMAIIMOHHBIE CTIPABOYHBIE CHCTEMBI

1. PexomeHayercsi HUCHIONB30BaTh HCTOYHUKM U3 cnucka https://lib.tusur.ru/ru/resursy/bazy-
dannyh (co cBo6oaaBIM HocTyniom). DBC «lOpaiit»: www.biblio-online.ru (moctyn u3 nuyHOrO0 KabMHETA
ctyzneHTa no ccouike https://biblio.fdo.tusur.ru/). 9bC «Jlanp»: www.e.lanbook.com (mocTym U3 TUYHOTO
kaOuHeTa cTyaeHTa o ccbuike http://lanbook.fdo.tusur.ru).

13. MaTtepuaibHO-TEXHHYECKOe o0ecneyeHrue JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTrepuaJbHO-TEXHHYECKOE H NPOrPaMMHOe o0ecredyeHre JHCIUIITTHHBI

Kabuner 115t caMmocToaTenbHON pabOThI CTYJIEHTOB

yueOHas ayuTopus Ui IPOBEIEHUS 3aHATUI J1a00paTOPHOTO THIA, MOMEIEHUE /IS IPOBEICHUS
TPYIIOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTAIM, TOMEIICHUE /ISl TIPOBEJCHUS TEKYIIETO KOHTPOJIS U TIPO -
MEXYTOUHOU aTTeCTalluH, IOMELIEHUE AJISi CAMOCTOSTEIbHON paboThI

634034, Tomckast obnacts, . Tomck, Bepmununa ynuia, n. 74, 207 ayn.

Onwucanue uMeroierocs 000pya0BaHuUs:

- KommyraTtop MicroTeak;

- Komnbrorep PENTIUM D 945 (3 it.);

- Komnerorep GELERON D 331 (2 mr.);

- Kommuiekt cnienmanu3upoBanHoi yueOHoH MeOenu;

- PaGouee mecTo mpemnoaBares.

[TporpamMHOe obecnieueHue:

— 7-zip (C BOBMOXHOCTBIO YAJIEHHOTO JJOCTYTIA)

— Google Chrome

— Kaspersky Endpoint Security 10 ains Windows (¢ BO3MOXXHOCTBIO YaJI€eHHOTO JJOCTYIIA)

— MathCAD (c BO3MOXXHOCTBIO YIaJIEHHOTO JI0CTYTIA)

— Microsoft Windows

— OpenOffice (c BO3MOXXHOCTbBIO YIaJIEHHOTO JIOCTYTIA)

13.1.2. MaTepuaJibHO-TEXHHYECKOe M IPOrPaMMHoe odecredyeHne J1JIs J1adopaToOpHbIX padoT
Kabuner st caMmocToATeIbHON pabOThI CTYJICHTOB
ydeOHast ayuToOpus JIsl IPOBENEHUS 3aHATHI J1a00paTOPHOTO THIIA, TIOMEIIEHHUE JUTS TIPOBEICHUS
TPYIIOBBIX U WHANBUAYAIbHBIX KOHCYIBTAIIHA, TOMEIIEHUE TSl IPOBEACHUS TEKYIIIETO KOHTPOJIS U MPO-
MEXYTOYHOMN aTTeCTally, TOMEIIEHNE I CAaMOCTOSTEIbHON padoThI
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634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuua, a. 74, 207 ayn.
Ornucanue UMeIIerocs 000pyIOBaHUS:

- KommyraTtop MicroTeak;

- Komnstorep PENTIUM D 945 (3 mit.);

- Komnerorep GELERON D 331 (2 mr.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— 7-zip (C BO3MOXHOCTBIO YIaJIECHHOTO IOCTYTIA)

— Google Chrome

— Kaspersky Endpoint Security 10 mist Windows (¢ BO3MOXHOCTBIO YIaJICHHOTO JOCTYIIA)
— MathCAD (c BO3MOXXHOCTBIO YIaJIEHHOTO JIOCTYTIA)

— Microsoft Windows

— OpenOftice (c BO3SMOXXHOCTBIO YaJIEHHOTO JJOCTYTIA)

13.1.3. MarepuajibHO-TeXHUYECKOE U MIPOrPaMMHoOe o0ecrniedyeHue Jisl CAMOCTOSTeIbHOM padoThl
Jiiss caMoCTOsTENbHON pabOThl MCIIONB3YIOTCS y4eOHBIE ayAMTOPHH (KOMITBIOTEPHBIE KIIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ynmuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHast mebenb;

- komneroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81'T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYCHBI K ceTh «/HTepHeT» U 00eCleYnBarOT JOCTYI B AJIEKTPOHHYIO HH-
(hopMaOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieueHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEelMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydaroryecsi ¢ HapylIEeHHEM ClIyXa, 00OpYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAJIEHHBIX 0OBEKTOB (HAIIpUMeEp, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTEIEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIUTHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA
1. Kakue Turbl noynpoBOAHUKOBBIX MaTEpHAIOB UCIIOJIB3YIOTCS IIPU CO3JJaHUH P-N IEPEXOOB:
a) «n» TOJTYMPOBOAHUKOBBIC MAaTEPUAIIBI.
0) «p» MOIYITPOBOTHUKOBBIC MAaTEPHAIIHI.
B) «1» MOJXYIPOBOJHUKOBBIE MaTEPHAIIBI.
T) «p-n».

2. Kaxkoii morynpoBOJHUKOBBIM MaTepHal 00ECIIEYBACT HAMOOIBIIYI0 padoUuyr0 TEMIIEpaTypy:
a) Ge.

0) Si.

B) GaAs.

3. Kaxoil nomyrnpoBOIHHKOBBIA MaTepual A1oja o0ecrednBaeT HauboIbIIYI0 pPabodyt0 YacToOTYy:
a) Ge.

0) Si.

B) GaAs.

4 Tlpu KaKOM BKJIFOUSHHH JHO/IA HA P-N MIEPEXO0/Ie BBACISECTCS HAaHOOIbINAasi MOIITHOCTD:
a) O6paTHOM.

6) [Ipsmom.

B) B oGmactu npobosi.

5 JIns yero onHy U3 obyactel p-n nepexo/ia BHIMOIHAIOT OTHOCUTEIbHO, BBICOKOOMHOM:
a) Jlns yBenudeHust ObICTPOJACHCTBUS.

6) Jlns yBenn4eHus: MaKCHMaJIbHOTO TOKA.

B) Jlns yBenuueHus HanpspKeHUs Ipooost.

6 Kak MeHseTcs eMKOCTh p-n Tepexoja Ipu o0paTHOM BKIIFOYCHHH W YBEIMYCHUH 3aIMPAIOIIETO
HAIpPsHKCHUS:

a) YBeIMunuBaeTCs.

0) He mensiercs.

B) YMeHbIIAEeTCs.

7. B obmactu mpo0ost COMPOTUBIICHHUE P-N MEPEX0/a:
a) Roep ctpemutcst kK 66CKOHEUHOCTH

6) Ruep paBHO HYIO

B) Rnep HensmeHnHo

8 Jlis1 yBenuueHust ObICTpOAECHCTBHS MOTYIIPOBOIHUKOBOIO MMPUOOpa MaTepual p-n nepexona:
a) Cnabo nerupyror.

6) CuibHO JETUPYIOT.

B) BBITIOJIHSAIOT U3 1 TOTYIPOBOAHHKA.

9 IIpu mpsAIMOM BKJIFOYEHHUH P-N MEPEXOAA COIIPOTUBIICHUE MTEPEXO/IA:
a) Roep ctpemuTtcst kK 6eCKOHEUHOCTH
6) Ruep paBHO HYymIO

B) Rnep HensmenHo

10. B xakoil cxeme BKIIIOUEHHsI OUITOJISIPHBIE TPAH3UCTOPHI UMEIOT MaKCUMAJbHBIH KOA(QPHUIIUEHT
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YCHUIICHUS TI0O MOIIIHOCTH:
a) Ob.
6) OK.
B) OD.

11. Ilpu xaKoM BKJIFOYEHUH TMOJIA HA P-N TIEPEXOE BHIIEISACTCS HANMEHBIIAS MOIITHOCTD:
a) O6paTHOM.

0) IIpssmowm.

B) B oGmactu npobosi.

12. B xakoii cxeme BKJIFOYCHUS OUITOJISIPHBIC TPAH3UCTOPHI MMEIOT MAKCUMAaJIbHOE BXOJJHOE COTIPO-
THBJICHHUE:

a) Ob.

6) OK.

B) OD.

13. B kakoii cxeme BKJIIOUEHHs OMITOJIIpHBIE TPAH3UCTOPHI UMEIOT HAMIYYIINE YACTOTHBIE CBOWA-
CTBa!

a) Ob.

6) OK.

B) OD.

14. JInoaHbiii ONTPOH 3TO:

a) Ceroamos.

0) ®oToauo.

B) CBeTo U (hOTOMOT B OJTHOM KOPITyCE.

15. B kakux pexuMax MOryT paboTath (POTOINOIBI:

a) [IpeoOpa3oBbIBaTh CBET-CUTHAIL.

6) doToreHepaTopoB.

B) [IpeoOpazoBbIBaTh EPEMEHHOE HAMIPSHKEHUE B TIOCTOSHHOE .

16. JIns moneBoro TpaH3UCTOpa C WHIYIIMPOBAHHBIM «N» KAHAJIOM B CXeMe «OOIIUH UCTOK» TpHU
YBEJIMUYEHUH OTPULIATEIILHOTO HAIIPSHKEHUS Ha 3aTBOPE TOK CTOKA:

a) YMeHbIaeTcs.

0) YBenmuuuBaercs.

B) OcTaeTcss HEM3MEHHBIM.

r) PaBen 0.

17. 151 TOJIeBOTO TPAH3UCTOPa C BCTPOSHHBIM «P» KaHAJIOM B CXeMe C OOITUM HCTOKOM TIPU YBE-
JUYEHUHU OTPULIATEIBHOTO HAMIPSHKEHHS Ha 3aTBOPE TOK CTOKA:

a) YMeHbIaeTcsl.

0) YBenmuuuBaeTcs.

B) He mensercs.

18. M3 KaKkoro moxyrnmpoBOAHUKOBOTO MaTepuaa CIeIyeT U3TOTOBUTH IMOJIEBBIE TPAH3UCTOPHI, 00-
JIa/IAf0TIHE MaKCUMAIIbHBIM ObICTPOJICHCTBUEM:

a) Ge

6) Si

B) nGaAs

r) pGaAs

1) InN (Hutpua uaams)

19. Kakoii n3 BUIOB TOJIEBBIX TPAH3UCTOPOB 00J1a/1a€T HAMMEHBIIIEH YyBCTBUTEILHOCTHIO K DJIEK-
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TPOCTATUIECKOMY MTPOOOIO:
a) [ToneBbie TPAH3UCTOPBI CO BCTPOCHHBIM KaHAJIOM.
0) IloneBbie TPaH3UCTOPBI C MHAYITUPOBAHHBIM KaHAJIOM.
B) [TosieBbIC TPAH3UCTOPBI C «P-N» MEPEXOIOM.

20. ly1st ympaBiieHHsI TOKOM CTOKA MOJIEBBIM TPAH3UCTOpPaM TPeOyeTCsl H3MEHSTh:
a) Tok 3aTBopa.

6) Hampspxenue Uch.

B) Hanpsixenue Usn.

14.1.2. Dxk3amMeHANMOHHBbIE TECTHI
1. Yto Takoe 3MeKTPOCTATHUECCKUN TTOTSHIHAI B IMOIYIIPOBOIHUKE?
a) [Torennuman, 00yCclIOBICHHBIN BHEIIHUM UCTOYHHUKOM MTUTAHUS;
0) [lotenuunan, xapakTepU3yOIUil KOHLEHTPALIUIO HOCUTENEH B IPUMECHOM MOIYIIPOBOIHUKE;
B) [ToTeHnman, xapakTepu3yromuili KOHIIEHTPALUIO HOCUTeNel B COOCTBEHHOM IMOJYIIPOBOIHUKE;
r) [loTennuan, COOTBETCTBYIOIIUI CEPEAUHE 3aNPEIIEHHON 30HbI.

2. O 4eM roBOpUT HAJIMYUE PA3HOCTU XUMUYECKOro oTeHIana?
a) O HaIM4MU Pa3HOCTH KOHLEHTpALMi HOCUTENEeH 3aps/a;

6) O ABM>KEHUU 3apsHKEHHBIX YacTHUIL 3a cueT AU Py3uu;

B) O HAJIMYMK BHEIIHETO UCTOYHUKA MMUTAHHUS.

3. Uto o3Hauaet noHATue 3¢ (HeKTUBHOE BPEeMsl )KU3HU HOCUTEINEH?

a) CpemHee BpeMst )KU3HU;

6) Bpems xu3HM 00yCIIOBIEHHOE TOBEPXHOCTHOM peKoMOUHalLIKeH;

B) Bpemst jxu3Hu 00yc0BIIEHHOE TOBEPXHOCTHON M 00BbEMHOM peKOMOMHALINEH;
r) Bpems xusHu 00ycinoBieHHOe 00bEMHON PEeKOMOMHALIUEH.

4. B uem ¢usnyeckuii cMpica OumnonspHon auddyzun?

a) ud¢ysus apIpok BeaencTBUE Pa3HOCTH KOHLIEHTPALMK B 00bEME MOITYIIPOBOIHUKA;

6) Anuddy3ust 31eKTpOHOB BCIEACTBUE PA3HOCTH KOHLEHTPALMH B 00bEME MOIYIPOBOAHUKA,;

B) CoBMECTHOE IBMKEHHME JIBIPOK U JIEKTPOHOB BCIIEICTBUE PAa3HOCTU KOHLIEHTpALMU B 00beMe
HOJIYIPOBOJHHUKA.

5.Kakast HOBEpXHOCTh Ha3bIBACTCSI METAJUTYPTUUECKON rpaHHLICi?
a) pas/essrolasl MOJYIPOBOIHUKH N U P TUIIA;

0) umeromas 00JbIIOEe CONPOTUBIICHUE;

B) UMEIOIIas HU3KOE COMPOTUBIICHHE.

6. Kak n3menuTcs BenmmanHa MU Qy3nOHHOTO MOTEHIIMANA, €CJIA KOHIICHTPAIUIO MPUMECEH B T10-
JTYMPOBOAHHUKAX N U P-TUMA YMEHBIIUTH?

a) He uamenurcs;

0) YBenuuurcs;

B) YMEHBIIUTCS,

r) [lepexon He oOpa3zyercs.

7. Kak U3MEHUTCS MIMPUHA NIEPEX0/1a, €CJIN B NIOJIYNIPOBOAHUKE N YBEIUYUTH KOHLIEHTPALIUIO DJIEK-
TPOHOB?

a) lllupuna nepexosia He U3MEHUTCS;

6) lllupuna nepexona yBeIHUNUTCS;

B) lllupuna nepexosa yMEHbIIUTCS.

8. TemnoBoil TOK 3aBUCHT OT TEMIICPATYPbI IOTOMY, YTO UBMCHSCTCA ...

a) KOHILICHTpAIUs HOCUTETIEH;
0) mMpHHa epexoaa;
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B) IIMPHHA 3alpEIICHHOMN 30HBI;
I') KHHETUYECKasi SHEPrUsi HOCUTENEH.

9. Kakue nosynpoBOHUKH UCHOIb3YIOTCS PH U3TOTOBIEHUHU TYHHEIbHBIX AUOJIOB?
a) BripoxneHHbIE;

0) COOCTBEHHBIE;

B) DJIEKTPOHHBIE;

r) JApIpouHsbIe.

10. Kak u3zmensiercss npoOUBHOE HaNpsHKEHHE CTaOMJIUTPOHOB C JIABUHHBIM MPOO0OEM MpHU MOBbI -
LIEHUH TEMIIEPATYpbl?

a) YMeHbIIaeTCs;

0) YBenmuuuBaercs,

B) He usmensiercsi.

11. Kakue pexxumMbl BO3SMOXKHBI B poToanoae?
a) POTOAMOTHBIN;

0) BenTunbHbIi;

B) PexumM 00paTHOTO BKITIOUCHHUS;

r) Pexxum npsMoro BKITFOUEHUS.

12. Kakoii TOK SIBJII€TCSI BXOIHBIM MPY BKIIOUEHUH TPAaH3UCTOpaA 1Mo cxeme OD?
a) 6assl;

0) KOJUIeKTOpa;

B) DMUTTEPA.

13. ImeeT a1 MECTO B NOJIEBBIX TPAH3UCTOPAX PEKUM HAKOIUIEHHMS U paccachblBaHUSI HOCHUTEIEH
3apsiga’?

a) Ha;

0) Her;

B) Tonbko nipu paboTe TpaH3UCTOPa B AKTHBHOM PEIKUME.

14. Kak u3MeHsieTcs BeTMYMHA U30BITOYHOTO 3apsijia B 0a3e B HACHIIIICHHOM KJIFOYE TIPH YMEHbIIIE-
HUUW HaIPsHKEHUS KOJUTIEKTOpHOTO muTaHus Ek?

a) YMeHbIIIaeTcs;

6) He u3mensiercs;

B) YBelIMUUBAETCS.

15. Kak u3MeHHTCS BpeMsl paccachlBaHUs B HACHIIIIEHHOM KITFOUE, €CJIM YMEHBIIIUTCS COMPOTHBIIE -
HUe pe3uctopa B 6a3e R6?

a) He uzmenurcs;

0) YMeHbIHTCS;

B) YBenmuuurtcs

16. B uem ocHoBHo# HeocTatok DCJI o cpasuenuto ¢ TTJI, MOII u KMOIT?
a) MasienpKoe 1oTpeOIeHINE MOIITHOCTH;

0) Bricokoe ObICTpOICHCTBUE;

B) [IpocToTa cxeMHO# peain3anuu;

r) bonpimas norpebisiemast MOITHOCTb.

17. Kakue HetoCTaTKi UMEeT TeXHOoJIorn4eckas onepamus nuddy3us npumeceii?
a) PasMepsl lerupoBaHHON 00J1aCTH OOJIBIIIE pa3MEPOB OTBEPCTHI B MacKe;

0) HeB03MOKHO JiernpoBaHue Ha OONBUIYIO TITyOuHY;

B) 3aHMMAET MHOTO BPEMECHH.
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18. [Touemy B KauecTBE AUANEKTPUKA IPUMEHSIOT JTUOKCU]T KPEMHUS?

a) MimeeT npakTU4eCKU OJIMHAKOBBIE MEXAaHUUECKUE TapaMEeTPhl C KPEMHHUEM;
0) MIMeeT BBICOKYIO JICKTPUYECKYIO TPOYHOCTH;

B) M3-3a mpOCTOTHI €ro MoJIy4eHHUs.

19. Kakyro 3nuTakcuio NpUMEHSIOT JUIsl TOJIY4E€HUS PE3KUX NIEPEX0I0B U TOHKUX IIJIEHOK?
a) MonexyaspHO-ITy4eBYIo;

0) 'azoByr0;

B) Monny10.

20. IToueMy TOY€UYHBIE AUOJIBI JOBOJIBHO IMPOKO MPUMEHSIOTCA B nranazone CBY?
a) Nmerot Gompioe quddepeHnnanbHoe CONPOTUBICHUE TPH 0OPAaTHOM CMEILICHHUH;
0) Nmerot 60mpmioe quddepeHnmantbHOe CONPOTUBICHUE TIPH MPSIMOM CMEIICHUH;
B) lIMeroT ManeHbKre mapa3uTHBIE EMKOCTH.

14.1.3. Tembl KOHTPOJILHBIX PadoT
[TomynpoBOAHUKOBBIE MaTeprabl (TEMBI J1JIs1 TEKCTOBOM KOHTPOJIBLHOM paboThI).
1. ITocTpoiiTe 2HEpPreTUYECKUe AuarpaMMsl JUIs Iepexoja U3 T'epMaHus, IPUHSB 3a HYJIEBOH MO-
TEHIHAJI «JIHA» 30HbI POBOJUMOCTH JIBIPOYHOTO MOJIYIPOBOAHKKA. 30HHBIE TUArpaMMBbl IOCTPOMTE ISt
TPEX 3HAYCHUN HAIPSHKCHUN BHELIHETO UCTOYHUKA.

2. [TocTpoiiTe sHEpreTHYecKre JUarpaMMsl i iepexosa, 00pa30BaHHOTO MOIYIPOBOIHUKAMHU U3
TE€pPMAaHMsL.

3. ImeroTcst TMO/IbI, N3TOTOBJICHHBIE U3 TIOJTYIPOBOJHUKOBBIX MAaTEPHAJIOB TePMAaHUs U KPEMHUS C
OJIMHAKOBBIMH IUIOIIA/SIMU U OJIMHAKOBBIMU BpEMEHAMHU >KU3HU HOcuTenell 3apsnoB. PaccuuTaiite 3aBu-
CHUMOCTH TOKOB TEPMOTEHEPAINH JJIsi KDEMHHUEBOTO U TEPMAaHUEBOTO JMOJIOB NPH H3MEHEHUH TeMIIepaTy -
ps1 o1 -50 1o 100 C.

4. PaccuuTaiite pacrpeneineHle KOHLEHTPAllMM HOCUTENCH NpH MOHOMOJSApHOW nuddy3uun B
KPEMHUEBOM M I'€pPMaHHUEBOM MOIYIMpOoBOAHUKAX mpu dp=10"15 u BpeMeHU KHU3HM HOCUTENEH 5 MKC B
untepBaiie remmneparyp —50 +150 C. [Toctpoiite rpaduk u naiite pusnyeckoe 0ObsICHEHUE.

5. Iloctpoiite rpaduk pacupeaenenus Gepmu — Jupaka a1 3HaYSHUH apryMeHTa, ONIU3KUX YPOB-
Hi0 ®epmu =1 3B. Jlaiite pusnueckyro HHTEpIPETALMIO JaHHON KPUBOM.

6. [Tomyuute BelpaxkeHue ypoBHS PepMu B COOCTBEHHOM IOIYIPOBOJHUKE OTHOCUTENIBHO Ccepe-
JIMHBI 3aIIPEILEHHON 30HBI.

7. HO,Z[C‘II/ITE[I‘/JITC CMCHICHUC YPOBHA q)epMI/I OTHOCHUTCIIbHO CCPCANHBI 3anpemeHH0171 30HBI B CO0-
CTBCHHOM IIOJIYIIPOBOIHUKE U3 I'CPMaHUA U KPECMHUSA ITPpU KOMHATHO TEMIICPATYpC.

8. meetcs nmonynpoBoaHUK U3 repmanus npu temneparype 400 K. Boruncnure KoHIEHTpaLuio
JBIPOK U 3JIEKTPOHOB, €CIIM 00pa3el] JISTHPOBaH aTOMaMU CYypbMBbI (JIEMEHT ISATOM TPYIIbI) ¢ KOHIEHTpa-
nueit 2,4E13 cm”-3.

9. Nmeetcs nonynpoBogHUK U3 repmanus npu temneparype 400 K. Onpenenute KOHLIEHTpAIUIO
HOCHTEJIeH, KOTOpas YCTAaHOBUTCS IOCJE TOro, KaK MPOBEACHO JETUPOBAHWE aTOMAMU UHAUA (DJIEMEHT
TpeTbei rpynmnsl) ¢ KoHueHtpanueit 4,8E13 cm”-3.

10. Mmeercs KpeMHMEBBIM MOIYNPOBOJHUK C KOHUEHTpanued ablpok n = 10717, nmoreHmman

«AHa» 30HbI IIPOBOJAUMOCTH 3 5B. Ha‘{epTI/ITe SHEPICTUYCCKUC JUarpaMmbl UId JaHHOT'O IMOJTYIIPOBOIHU -
Ka.
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11. Beruncnure 3pPeKTuBHYIO UIOTHOCTH ypoBHEW Nc U NV Uit KpeMHUS IPH U3MEHEHUU TEM -
nepatypsl oT —50 mo 70 C. 1o pe3ynapratam pacuetoB noctpoite rpaduk. OOBICHUTE MOIYyYCHHBIC pe-
3yJIbTaThI.

12. ITomyunte 3aBUCUMOCTH JU(PQPY3MOHHOTO MOTEHLIMANA B Iepexosae oT Ttemmeparypsl. Oboc-
HYHWTE MOJTYyYEeHHBIN pe3ysbTaT. Mcrnoap3ys NoaydeHHOE B MYHKTE BhIpaKEHUE, PACCUNTANTE 3aBUCUMOCTh
i dy3HOHHOTO TIOTeHIANIa B AuanazoHe temmepatyp ot —30 go 70 C. Pacyer cnenaiite B OTHOCUTEN -
HbIX equHuIax. [loctpoiite rpaduk u cuenaiTe BEIBOMIBI.

DOnexTpoHuka (IpUMephl TUIIOBBIX 3aJaHUM JJII KOHTPOJIBHON pabOThI C aBTOMATU3MPOBAHHOMN
MIPOBEPKOH ).

1 OTMuuTeNbHON 0COOCHHOCTBIO KAKOTO KIIAcCa BEHICCTB SIBISIETCS OYEHb CHIIbHAS PEakivs Ha
BHEIITHEE BO3/ICHCTBHE (TEMITEpaTyphl, OCBEIICHHUS, BO3ICHCTBUS SJCKTPUICCKUX U MATHUTHBIX TOJICH)?

a) MOJIYIIPOBOIHUKU;

0) MeTaJLITBI;

B) AUDJIEKTPUKH.

2 JlpeiioBbIM TOKOM Ha3bIBAETCS TOK, 0OYCIOBICHHBIH. . .
a) TPaJeHTOM KOHIICHTPAIIH;

0) TpaiMeHTOM TeMIIeparyp;

B) DJICKTPUUECKUM TI0JIEM;

I') MAarHUTHBIM TIOJIEM.

3 Bennunna auddepeHunanbHoro conpotusieHus quoaa LIoTTku 3aBUCHT OT. ..
a) TeMIepaTyphl;

0) yIenpHOTO COMPOTHUBIICHUS TOTYITPOBOIHUKA;

B) TOJIIIIMHBI Oa3HbI;

I ) II0IIaA KOHTAKTa METajljia C HOJIYHPOBO[[HI/IKOM.

4 Emxocth nuona IIoTTku ¢ yBenudeHHeM 0OpaTHOTO HAMPSKCHHUS. . .
a) YMCHBIIIAeTCS;

0) yBEIMYMBACTCS;

B) HE U3MECHSICTCSI.

5 Kaxoii mpo6oit 00ycIoBICH MPOIECCOM YAaPHON HOHU3AIUHN ?
a) TEIJIOBOIi;

0) TYHHEJIHHBIN;

B) JIJaBUHHBIN.

6 Ilpu yxone AbIpKH ¢ p-00JacTd B n-00J7acTh, IPH KOHTAKTE MOJIYIPOBOJHUKOB N- U p-TUIA, HA
MECTE €€ yXo/a OCTaeTCsl. . .

a) MOJIOKUTENBHO 3aPSKEHHBIN aKIIeTITOP;

0) OTpHIIATENLHO 3aPSHKEHHBIN aKIENTOP;

B) MOJIOKUTEIILHO 3aPSKEHHBIN IOHOP;

T') OTPHUIIATEIHFHO 3apsDKEHHBIN TOHOP.

7 ®uzndeckod OCHOBOM Kakoro auoja siBasieTcss 3GGEeKT OAHOCTOPOHHEH MPOBOIUMOCTH SJIEK-
TPOHHO-JIBIPOYHOTO Nepexona’?

a) UMITYJILCHOTO JIHO/A;

0) BBEIIPSIMUTETILHOTO AHOAA;

B) CBU-nnona;

I') CMECUTEIBHOTO N0/,

8 Kaxkoli 13 nosynpoBOJHUKOBBIX 11010B Ha ocHoBe D/III nmepexona uMeeT yyacTOK OTpULIATENb-
HoTO MU depeHInanbLHOro conpotupieHus Ha BAX?
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a) TYHHEJIbHBIN U0,
0) BapuKar;

B) poTOINO;

T') CTAOUITUTPOH.

9 BunonsipHbIil TPAaH3UCTOP UMEET BBIBOBDI. ..
a) SOMUTTED,

0) CcTOK;

B) 0asa;

T') KOJUIEKTOD;

1) UCTOK;

€) 3aTBOp.

10 Dnextpuueckoe moJjie, U3MEHAIOIEE MPOBOAUMOCTD KaHalla, CO3/1aeTCsl MyTEM MOJa4u YIpaB-
JAOIICTO HAIIPSPKCHUA Ha 3JICKTPOM, Ha3bIBAaEMBIH. . .

a) UICTOKOM;

0) cToKOM;

B) 3aTBOPOM.

14.1.4. 3auér
1 B cootBercTBUM ¢ npuHUMIIOM [laymy Ha KakOM SHEPIeTHUECKOM YPOBHE MOXKET HAaXOIUTh-
col...
a) OJIH AJIEKTPOH;
0) Z1Ba AJIEKTPOHA C MTPOTUBOIIOJIOKHBIMUA CITMHAMM;
B) JIBa 3JIEKTPOHA C OIMHAKOBBIMU CIIMHAMU;
') 6ECKOHEYHO OO0JIBIIIOE KOIIMYECTBO AIEKTPOHOB.

2 [ToaBMKHOCTH 3JIEKTPOHOB B MOJYITPOBOJIHHUKAX. . .

a) BCer/ia MEHbIIIE MOJIBUKHOCTHU ABIPOK;

0) MOXET ObITh KaK MEHBIIIE MOABMKHOCTH JIBIPOK, TaK U OOJIBIIIE;
B) BCerJa OOJBIIIE MOJIBUKHOCTH JIBIPOK;

') paBHA MOJBUKHOCTH JIBIPOK.

3 VaenpHOE COMPOTHBIICHHE OITYIPOBOAHUKA C POCTOM TEMITEPATYPHI. ..
a) YMEHBIIIAeTCs;

0) yBeTMUMBALCTCS;

B) CHayajla yMEHbIIAETCs], 3aTeM yBEJIUUYNBACTCS;

') HE U3MEHSETCS.

4 OMUYECKHI KOHTAKT MPEACTABISIET COO0M CTPYKTYpY...
a) MeTaJI-MeTaJl;

0) MeTaI-OJIYIPOBOAHHUK;

B) MOJYIIPOBOJAHUK-TIONYTIPOBOTHUK;

T') METAJUI-AUDIIEKTPHUK.

5 DnexTpoHbl, MPOILIEAIINE B METAILJ, CO3JAI0T Ha €ro MOBEPXHOCTH OTPULIATENILHBIN 3apsl, a B
IPY NOBEPXHOCTHOM CJIO€ MPOBOIHUKA HE CKOMIIEHCHPOBAaHHbIE HOHHU30BAaHHBIE JTOHOPHI (POPMUPYIOT 1O~
JIOKUTENIbHBIN 3aps]], B pe3yJbTaTe 3TOr0 Mpoliecca MeX Ay METAJIJIOM U MOIYIIPOBOJAHUKOM BO3HUKAET. . .

a) BHyTPEHHEE JIEKTPUUECKOE I10JI€;

0) BHELIHEe IEKTPUUYECKOE TOJIE;

B) MarHuTHOE TOJIE;

') [PaJUeHT KOHIIEHTPAL1H.

6 [Ipu npunoxxenuu odparHoro HanpskeHus mupuHa OI13...
a) yBEeJIMYMBaETCS;

CornacosaHa Ha noptane Ne 45460 21



0) yMEHBIIIAETCS;
B) MOXKET KaK YBEIIMYUBATHCS, TAK ¥ YMEHBIIIATHCS,
') HE U3MEHSETCS.

7 SIBnenue mepexoja OCHOBHBIX HocuTeneil 3apsina uepes3 OII3 p-n-mepexona B 00acTb, e OHHA
CTaHOBSTCSI HEOCHOBHBIMHU, HOCUT Ha3BaHUE. ..

a) MHXKEKLMs1 HEOCHOBHBIX HOCUTENIEH 3apsina;

0) MHXKEKITHST OCHOBHBIX HOCUTENCH 3apsa;

B) OKCTpaKLIMsl HEOCHOBHBIX HOCUTEJEH 3apsiaa;

I') KCTPaAKILUsl OCHOBHBIX HOCUTENEH 3apsa.

8 Kakoii TOKk BO3HHKAET M3-3a 3arpsi3HEHUs] TOBEPXHOCTHU MOTYIPOBOAHUKA U MOKET CYILIECTBEHHO
BIMSTH Ha 00paTHyI0 BeTBh BAX mpu 1ocTaTtodHo O0NbIINX 00paTHBIX HAPSKEHUSIX ?

a) TOK TEIUIOBOM TeHepaInu;

0) KaHAJIbHBIN TOK;

B) TOK yTCUKH;

') TOK HACBHIIICHUSI.

9 Uro siBisieTCs MPUYMHON Mepexoia HOCUTENEH B COCEIHIE 00JacTH MPU 00pa30BaHUU P-n-Tiepe-
XOJla PY KOHTAaKTe P- U n-o0nactei?

a) CHJIBI DJIGKTPUYECKOT0 MPUTSHKEHUS, BOSHUKAIONINE MEXKIY JIEKTPOHOM H JIBIPKOK;

0) rpaIMeHT KOHIIEHTPAIIUU MEXAY P- U N-001aCTIMH;

B) TEPMOSJIEKTPOHHASI SIMUCCHS;

T) npeid HocuTene MeXy p- U N-00JIaCTAMH.

10 [Iupuna OI13 ¢ yBenmuueHueMm o0paTHOTO CMeNIeHUs, mpuioskeHHoro k D/ mepexomy...
a) yBEJIMUYUBAETCS;

0) yMEHBIIIaeTCs;

B) HE U3MEHSIETCSI.

11 K yncny npeaenbHbIX TapaMEeTPOB BBHIIPSIMUTEIBHBIX JHOA0B HE OTHOCHUTCS. ..
a) MaKCUMaJIbHasi MOIIHOCTH;

0) MakcuMasbHas pabovasl TeMIeparypa;

B) JOITYCTUMBII TPSIMOH TOK;

') MaKCUMaJbHas paboyas 4acTora.

12 Bce cTaOUIMTPOHBI TPOU3BOISATCS HA OCHOBE. . .
a) pocdhuna nHIUS;

0) apceHH1a TN,

B) TepMaHUs;

') KPEMHUSI.

13 Kaxoii 13 momynpoBOJHUKOBBIX 1U0A0B Ha ocHoBe D/II1 mepexona paboTaeT Ha JTaBUHHOM TPO-
6oe?

a) TYHHEJIbHBIN TUOJ;

0) BapuKar;

B) ¢poTOINO;

T') CTAOUITUTPOH.

14 Kaxko¥i U3 mosynmpoBOAHUKOBBIX AM0J0B Ha ocHoBe DJII1 mepexoma paboTaer Ha SIBICHUH PeE-
KOMOUHAImu?

a) TYHHEJIBbHBIN THOT;

0) Bapukar;

B) CBETOJIMOT;
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T') CTa0MIIUTPOH.

15 YcunurenbHble, TeHEPATOPHBIE M TMEPEKIIIOYAaTeIbHBIE CBOWCTBA OWIONSPHOTO TPAH3UCTOpA
00yCIIOBIICHBI SIBIICHUSIMU. ..

a) MHXKEKI[MM HEOCHOBHBIX U AKCTPAKIIMK OCHOBHBIX HOCHUTEJIEH 3aps/iOB;

0) MHXKEKIMH OCHOBHBIX M SKCTPAKIIMU HEOCHOBHBIX HOCHUTEJIEH 3apsI0B;

B) MHXEKILIUU U SKCTPAKIIMK OCHOBHBIX HOCHUTEJIECH 3apsJI0B;

T') HHXEKIUU U SKCTPAKIIUU HEOCHOBHBIX HOCHUTENEH 3aps10B.

16 Kakue u3 HUKenepeunciIeHHbIX TapaMeTPOB OUITONIIPHOTO TPAH3UCTOPA HE OTHOCUTCS K YUCITY
BHEIIHUX?

a) CTaTUYeCKui KO3(PPHUIIMEHT Tepeau TOKa SMUTTEPA;

0) nuddepeHnnanbHpIi K03(GUIMEHT epeaul ToKa YMUTTEPA;

B) KO3 GUIIMEHT TIepeaau ToKa 0asbl;

r') 3 PEKTUBHOCTH KOJUIEKTOPA.

17 Haubomnpiiee pacrnpocTpaHeHUe OUTONSPHBIE TPAH3UCTOPHI C IMHTTEPHBIM T€TEPOIEPEXOI0M
MOJIy4rJIH TIpH pa3padbotke CBY-TpaH3uCcTOPOB HA OCHOBE. ..

a) Si;

0) Ge;

B) GaAs;

r) GaN.

18 O6macThb, B KOTOPYIO MPUXOAT HOCUTEIN 3apsi/ia, HA3bIBACTCH. ..
a) UICTOKOM;

0) cToKOM;

B) 3aTBOPOM.

19 Pesxxuim paboOTHI MOJIEBOTO TPAH3UCTOPA C YNPABISIFONIMM P-h MEPEXOJ0M C YaCTUYHBIM Tepe-
KpBITHEM KaHajla Ha3bIBaeTCHl. . .

a) peKMMOM OTCEYKH;

0) TUHEHHBIM PEKUMOM;

B) PEKUMOM HACBIIICHHUS;

T') aKTUBHBIM PEXKUMOM.

20 MuddepeHunanbHbIii TapaMeTp, XapaKTepU3YIOIUKA BIMSHUE HAMPSHKEHUSI CTOKA HA TOK CTO-
Ka, Ha3bIBaeTCH. ..

a) KPyTU3HOM;

0) BBIXOIHOW IPOBOANMOCTHIO;

B) KO3 DHUITMEHTOM YCUIICHUS;

I') BHYTPEHHUM CONPOTUBIIEHUEM TPAH3UCTOPA.

21 Kak Ha3pIBaeTcs HANpsHDKEHHUE HA 3aTBOPE, IPU KOTOPOM IPOUCXOIUT SIBJICHHWE MHBEPCHUM I10-
BEPXHOCTHOU MPOBOJUMOCTH?

a) HaIlpsDKEHUE OTCEYKH;

0) HanpsDKEHUE HACBHIIICHHUS;

B) IOPOTrOBOE HANPSKEHHE.

14.1.5. Tembl 1a00paTOpHBIX padoT
Pacuet napaMeTpoB 1uoja ¢ pe3KuM p-n-nepexoiom
TexHOI0ruM U3rOTOBJIEHUSI MHTETPAJIBHBIX MUKPOCXEM.
HccnenoBanyue OUNOISIPHBIX U MOJEBBIX TPAH3UCTOPOB.

14.1.6. MeTonnueckue peKOMeHAalluN
YueOHbIi MaTepuan u3naraeTcs B GpopMme, MPEeAroararoiieii caMoCTOSTEIbHOE MBIIIJICHUE CTY-
JIEHTOB, camooOpa3oBanue. [Ipu 3ToM caMocTosiTeNbHAs paboTa CTYACHTOB UTPAET PEUIAIONIYI0 POJib B
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XO0Jie Bcero y4eOHOro mpouecca.

Havare m3ydyeHue AMCIUIUIMHBI HEOOXOAMMO CO 3HAKOMCTBA C pabodeid mporpaMMOl, CIHUCKOM
y4e0HO-METOJMYECKOro U mporpammHoro obecneueHus. CamocrositenbHas padoTa CTy[JeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepUagaMu, BBHITIOJHEHHE KOHTPOJIBHBIX MEPOIPHUATHH, IPEIyCMOTPEHHBIX y4eO-
HBIM TIJIAHOM.

B mpouecce nzyueHus AUCUMITIMHBI Ui JTYYIIEr0 OCBOCHUS MaTepuana HeoOXOIUMO PEeryisipHO
oOpatarbCsi K peKOMEHIyeMOH TUTepaType U UCTOUHUKAM, YKa3aHHBIM B YU€OHBIX MaTepHaiax; Mmojib30-
BaThCsl yepe3 KaOWHET CTyJIeHTa Ha caiiTe YHHBepcuTeTa 00pa30BaTeNIbHBIMH pecypcamMu 3JIEKTPOHHO-
OMOMMOTEeYHON CHUCTEMBI, a TAaKXe OOMIEJOCTYMHBIMA HHTEPHET-NMOPTANAMH, COACPKALITUMH HAYYIHO-
MOMYJISIPHBIE U CHEIUAIM3UPOBAaHHBIE MAaTEPUAIIbI, TOCBSILIEHHbIE PA3IMUYHbIM acleKkTaM y4eOHO# aucu-
TUTHHEI.

[Tpu caMOCTOATEIHLHOM HU3yYEHUH TEM CIIETYyHTE PEKOMEH IAUsM:

- YTEHUE WIH MPOCMOTP MaTepuaia HEOOXOAUMO OCYIIECTBIATH MEJICHHO, BBIIEISAS OCHOBHBIE
UJie; Ha OCHOBAaHUU U3YYEHHOTO COCTAaBUThH Te3UChl. OCBOMB MaTepHall, MOMbITaThCsI COOTHECTH TEOPUIO
C IpUMEepaMy U3 MPAKTUKH;

- €CIIU B TEKCTE BCTPEYAIOTCS] TEPMUHBI, CJI€IyeT BBISICHUTh MX 3HAUYEHUE JJI1 MOHUMAaHUS Jajb-
HEHIIEro MaTeprala;

- He00XOIMMO OCMBICITUBATh MPOYUTAHHOE M U3YUEHHOE, OTBEYATh HA MPEJI0AKEHHbIE BOITPOCHI.

CTyIeHThl MOTYT TOJy4aTh WHAWNBUAYAIbHBIE KOHCYIBTAI[UM C KCIOIB30BAHUEM CPEACTB Teje-
KOMMYHHKAIIIH.

[To mucrUIUIMHE MOTYT MMPOBOAUTHCS JOTIOTHUTEIBHBIE 3aHATHS B (hopMe BeOMHApoB. Pacmicanue
BeOMHApOB MyOIHMKYyeTCsl B KAOWHETEe CTyJCHTa Ha caliTe YHHUBEpPCUTETA. 3aMich BeOMHApa MyOJIUKYEeTCs B
AIIEKTPOHHOM KYypC€ 10 AUCIUILIHHE.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTMOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX YKa3aH B Tabmuie 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0POBbsI 1 HHBAJIHJIOB

Kareropuu Buapl TONOTHUTENBHBIX OIICHOYHBIX ®opMBI KOHTPOIISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyumeHusMu
ciryxa

[Tpeumy1ieCTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusmu | CobeceoBanme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C napyumeHusMu Pemenue qucTaHIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOIO CaMOCTOsITeNIbHbIE PabOTHI, BONPOCHI K METONaMHU
amrmapara 3a4eTy
C orpanunuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITEIIbHBIE [IpeuMy1ieCcTBEHHO IPOBEPKA
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MIOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00Y4aroLerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B
Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:
- B IleyaTtHoi (opme;
- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;
- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;
- METOJIOM YTEHHsI ACCHCTEHTOM 33JJaHus BCIYX;
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- NPEOCTABJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBbHBIE BOMPOCHL. /11 TaKMX 00y4arommxcs MpeaycMaTpUBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHUS OTBETOB HA 3a/1aHUs, & IMEHHO:

- MICBMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

— IPEe/ICTaBICHNE OTBETOB YCTHO.

[Ipouenypa orneHUBaHUS PE3yNIBTATOB OOYYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOYKHOCTSIMH 3J10PO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE MPEIyCMaTPUBACT MPEIoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAaHMYCHHUSAM HX 3[JOPOBBS U BOCHPUATHS HH)OPMALIIH:

JL1s1 i1 ¢ HApYIIEeHUSIMH 3PeHust:

— B (hOpMe IITEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMICHHBIM MIPHUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JlJ1s1 1M1 ¢ HAPYUIEHUSIMHM OTIOPHO-ABUTaTeJLHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

[Tpy HEOOXOMMMOCTH IS JIUIT C OTPAaHUICHHBIMHI BO3MOXKHOCTSIMU 37I0POBbS M HHBAIUAOB TIPOLIE-
Jypa OILICHUBAHUSI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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