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

PABOYA ITIPOTPAMMA JUCHUIIIMHD
TeepaorejbHas 21eKTPOHUKA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA

®dopma 00ydeHHs: 3a09HAS

QaxynbreT: 3uB®, 3a04Hblil 1 BeuepHuil paxkyabTeT

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 2

Cemectp: 3, 4

Y4eOus1ii man Habopa 2015 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 3 cemecTp 4 cemecTp Bcero J2B107080%000
1 | Jlekuun 6 0 6 4acoB
2 |IIpakTHueckue 3aHATHS 2 2 4 4acoB
3 | JlaGopaTopHbie pabOTHI 0 8 8 JacoB
4 | Bcero aymuTOpHBIX 3aHATHH 8 10 18 4acoB
5 |CamocTosTenbHas paboTa 28 94 122 4acoB
6 | Bcero (6e3 ax3amena) 36 104 140 4acoB
7 |IloaroroBka u claya 3a4yera 0 4 4 4acoB
8 | OO6mas TpyI0eMKOCTh 36 108 144 JacoB
4.0 3.E.

KonTponbHbIe paboThI: 4 cemecTp - 2
JuddepenurpoBannblii 3a4et: 4 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 50  oT « 26 » 4 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 (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa U omobpeHa Ha 3acemanuu kKadenpsl [IpdD «  » 20 roma, MpOTOKOI
Ne .

PazpaboTuuk:

podeccop kad. [Ip>d H. C. Jlerocraes

3aBenyronmii o0ecnieunBaromeii kad.
IIp> C. I'. MuxajibueHKO

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jexan 3uB® . B. Ocurmos
3aBeAyIOIHi BRITYCKAIOIICH Kad.

IIp> C. I'. Muxaib4eHKO
OKCIIepTHI:

[Tpodeccop xadeapp TPOMBIIILIICH-
Hot snekTponuku (I1p2) H. C. Jlerocraes

[Ipodeccop xadeapb TPOMBIIILIIECH-
HoM snekTporukH (I1p2) B. 1. CemenoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[{enbto M3ydeHus SBISIETCS IPUOOpETEeHNE 3HaHUM 10 (PU3MUYECKUM OCHOBAaM JEUCTBUS MOIYIIPO-
BOJTHMKOBBIX NMPHOOPOB, UX 3JIEKTPUUECKUM XAPAKTEPUCTUKAM JJIsI CTATUUECKOro U JTMHAMMYECKOTO pe-
JKUMOB paboTbl, peakluu NMpuOOPOB HA BHEIIHUE BO3JEHCTBUS, MIPEICTABICHUIO IPUOOPOB B BUJIE BJICK-
TPUUECKUX MOJIENIEH, METOAAM SKCIIEPUMEHTAILHOTO ONPEAEIEHUS TapaMETPOB MOJIENIEH.

1.2. 3agaun IMCHMIIINHBI
— 3ajmavell M3ydeHUs TUCIMIUIMHBI SIBIIICTCS MPHOOpPETEHHE HABBIKOB U YMEHHUH B BOMPOCAX
MPaBUJILHOTO BBIOOPA BUA TIOTYIPOBOHUKOBEIX PUOOPOB JIJIsl TOCTPOCHHMS DJIEKTPOHHBIX CXEM, HCXOJIS
13 QYHKIIMOHAIBHBIX 3a/1a4, PEIIaeMbIX 3TUMU CXeMaMH, U 00€CIICYCHHE TPAMOTHOM IKCILTyaTaIlluy TpH -
OOpPOB, MO3BOJIIOIINX MaKCUMAIBHO 3(h(DEKTUBHO MCIIOIB30BaTh 3AJI0KEHHBIEC B HUX BO3MOXKHOCTH.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Juctummuaa « TBepaotenbHas anekrpornka» (b1.6.13) otHocuTcs k 61oky 1 (6a3oBast 4acTh).

[TpenmecTBYOIMKUMHU AUCHUIIMHAMY, (POPMUPYIOIIMMHU HavyajlbHbIE 3HaHMS, ABIAIOTCA: Marema-
THKa, Marepuaisl 2JIEKTpOHHON TeXHUKH, Pusnka, XuMus.

[Tocnenyromumy TUCHUIUIMHAMY ABIIIOTCA: AHaJIOroBas MIEKTPOHMKA, BakyyMHas M Iuia3MmeH-
Hasl AJIEKTPOHUKA, 3alUTa BRITYCKHON KBAIM(UKAIIMOHHON paboThI, BKIIIOYAs TIOATOTOBKY K MPOIEType
3alUTBl U IPOLEAYPY 3alIUThl, MeToIbl aHaIM3a U pacyeTa MEKTPOHHBIX cXeM, MHUKpPOCXEMOTEXHHUKA,
Muxkpoanextponuka, Hanosnekrponuka, OcHOBBI mpeoOpa3oBarenbHON TeXHUKH, [Ipenaumniomnas npak-
tuka, CxemorexHuka, LludpoBas um MukpompoueccopHas TEXHUKA, OJIEKTPOHHBIC IPOMBIIIICHHbIE
yCTpOICTBa, DHEpreTndyecKkas 3eKTPOHUKA.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCIUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HANpaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

—  OIIK-2 criocoGHOCTBIO BBISBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIEM, BO3ZHUKAIOIINX
B X0Jle Mpo(ecCHOHATBHON AEATENbHOCTH, NPUBJIEKATh A MX PELICHHUsS COOTBETCTBYIOLIMM (pU3HKO-
MaTeMaTHYECKNH arapar;

— TIK-1 criocoGHOCTBIO CTPOUTH MpocTeiiue pu3nyeckue 1 MaTeMaTHUeCKUe MOJIeNIN Mpubo-
POB, CX€M, YCTPONCTB M YCTAHOBOK 3JIEKTPOHUKHM U HAHORJIEKTPOHUKH Pa3IMYHOrO (hYHKIIMOHAJIHHOTO
HA3HA4YEHUs, a TAK)KE MCIOJIb30BaTh CTAHAAPTHBIE POrPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIEIIHN -
pOBaHUs;

B pesynpTrare u3ydeHus IMCLUIIMHBI 00YyJatOIUNACS TO0JIKEH:

— 3HaTh YCTPOWCTBO, MPHUHLIMI JEUCTBUS, XapaKTEPUCTUKH U MapaMeTpbl OCHOBHBIX KJIACCOB
MOJTYTIPOBOJHUKOBBIX MPUOOPOB; IKBUBAJICHTHBIE CXEMbI IIOJTYITPOBOAHUKOBBIX TPHUOOPOB, METO/IBI OIpe-
JIeNIeHUsI U pacyeTa mapaMeTpOB SKBHBAJCHTHBIX CXeM; (DYHKIIMOHAJIbHBIE DJIEKTPUUECKHE MOJETHU TpH-
OOpOB M METO/IbI ONPENIEIEHUS TApaMEeTPOB MOJIEIICH; METOIbI AHAIN3a EPEXOIHBIX IPOLIECCOB.

— YMeThb IPOU3BOJIUTH pacyeT MapaMeTPOB OCHOBHBIX KJIACCOB IMOJIYIPOBOAHUKOBBIX MPUOO-
POB; MPAaBUIBHO BBIOMPATH AJIEMEHTHI AIEKTPOHHON CXEMBI JIJISl PELIECHHS TOCTABIEHHOM 3a/1a4l ¢ MaKCH -
MaJIbHBIM HMCIIOJIb30BAHUEM BO3MOXKHOCTEH NMPHOOPOB; aHATU3UPOBATh MEPEXOIHbIE MPOLECCH B TBEPO-
TeNbHBIX TPUOOpax € HCIOJIb30BAHMEM METOJa 3apsijia; SKCIEPUMEHTAIBHO OIpeneisTh HapaMeTpbl
TBEPJOTENILHBIX IPHOOPOB.

— BJaJeThb HaBbIKAMH MPAKTUYECKOW pabOThI C MOIYIMPOBOJHUKOBBIMU MPUOOpPAMU B COCTaBE
AJIEKTPOHHOM CXEMBI; METOAMU KCIIEPUMEHTAIBHOTO UCCIIEIOBAHMS TapaAMETPOB U XapaKTEPUCTHUK I10-
JTYIPOBOJHUKOBBIX TPUOOPOB.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpPyI0eMKOCTh AUCIUILTHHBI cOCTaBsgeT 4.0 3a4eTHBIX €IWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI
Bunbl yueOHOM 1esITeIBHOCTH Bcero uacos CemecTpsl
3 ceMecTp 4 cemecTp
AynuTopHbI€ 3aHATHUSA (BCETO) 18 8 10
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Jlexknnn

[IpakTyeckue 3aHATHS

JlaGopatopHble pabOThI 0

CamocTosiTenbHas paboTa (Bcero) 122 28 94
OdopMieHHE OTYETOB IO TAOOPATOPHBIM 16 0 16
pabotam

[TpopaboTka IEeKIMOHHOTO MaTepralia 18 18 0
CamocrosTenbHOe H3yueHHe TeM (BOIPOCOB) 4 4 0
TEOPETHYECKON 4acTH Kypca

[ToaroroBka Kk MpakTUYECKUM 3aHATHUSM, 8 6 2
CeMHHapaM

BrinonHeHne KOHTPOJIBHBIX paboT 76 0 76
Bcero (0e3 ax3amena) 140 36 104
IloaroroBka u caada 3adera 4 0 4
OO01mas Tpy1I0eMKOCTb, 4 144 36 108
3auetHble EauHub! 4.0

5. Coneprxanue TMCUMILTHHBI

5.1. Pa3znesnl JUCHUIUIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBI U BUJBI 3aHATUN TPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN

) ] = 2 '<§ 3 =
: o o 5} = 5
=2 jas] O O % s (O] s
? S < s S 20
Ha3Banus pa3nenoB 1UCHUIIIIMHBL < ) o, o, o 2 &5
= = g = 3 0 z E
= = © | ad & £
3 cemecTp
1 ®uznueckre OCHOBBI TBEPAOTEIBHOMN 1 0 0 4 5 OIIK-2, ITK-1
AIEKTPOHUKHU
2 KoHTakTHEIC SIBIICHUS 1 2 0 12 15 OIIK-2, IIK-1
3 TlomynpoBOAHUKOBBIE THOIBI 1 0 0 3 OIIK-2, TTK-1
4 bunosspHbIe TPAH3UCTOPbI 1 0 0 5 OIIK-2, TTK-1
5 TloneBbie TPAH3UCTOPHI 1 0 0 5 OIIK-2, TIK-1
6 TupucTtopsl 1 0 0 3 OIIK-2, ITK-1
Hroro 3a cemectp 6 2 0 28 36
4 cemectp
7 KoHtponbHbie paboThI 0 2 0 78 80 | OIIK-2, IIK-1
8 JlabopaTopHbie pabOThI 0 0 8 16 24 |OIIK-2, TIK-1
Wroro 3a cemectp 0 2 8 94 104
Hroro 6 4 8 122 140
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM)

TpynoeMKocCTsb,

dopMupyembie
KOMIIETEHIIUU

3 cemecTp

1 ®usnueckre OCHOBBI
TBEPAOTEIbHOMN
3JIEKTPOHUKHU

CTpoeHue U YHEPTETUYECKUE CBOMCTBA KPUCTAILIIOB
TBepabIX Tell. [Iporeccel mepenoca 3apsiaa B mMoiy-
MIPOBOJHUKAX: Apeid HocuTene 3apsina, muddy3us
HOCHTEJNEH 3aps/ia, ypaBHEHHE HENPEPHIBHOCTH. DP-
(dbexT moss.

—_—

Hroro

OIIK-2,
IK-1

2 KoHTakTHBIE IBICHUA

DJNEKTPUYECKHE NIEPEXOABI. DIEKTPOHHO-IBIPOYHBIE
nepexobl. DJIIEKTPOHHO-/IBIPOYHBIN Mepexo] B paBHO-
BECHOM COCTOSIHUU. DJIEKTPOHHO-ABIPOYHBII NEPEX0]
B HEpPABHOBECHOM COCTOsIHMH. BosbT-amnepHas xa-
PaKTEpUCTHKA NIEKTPOHHO-IBIPOYHOTO NIEPEXOAA.
[Tpo6oii ek TpOHHO-ABIPOYHOTO TIepexona. JuHamu-
YECKHE NTapaMeTphbl AIEKTPOHHO-IBIPOYHOTO MEPEXO-
na. KoOHTaKkTsl MEeTaIuI-NoIyNnpoOBOIHUK. Beimpsamirsaro-
1I1e KOHTAKThl METaJI-TIOIYIIPOBOAHUK. OMUYecKkue
KOHTAKThI. CTPYKTYpBbl METaILI-IUIIEKTPUK-TIOTYTIPO-
BoaHuk (MII-ctpykTypsr). ['ereponepexomsl.

HUroro

OIIK-2,
[K-1

3 TlonynpoBOIHUKOBBIE
JTO/TBI

BrinpsiMutenbHbie AMOAbI, UMITYJIBCHBIE TUOAbI, IHO-
1wl [lloTTKM, CTAOUIUTPOHBI, CTAOMCTOPHI, BapUKAIIbI,
TYHHEJIbHBIE TUOJIbI — TApaMETPhl U XapaKTEPUCTUKH.

HUroro

OIIK-2,
IK-1

4 bunonsipHele
TPaH3UCTOPbI

CTpyKTypa ¥ OCHOBHBIC PEKUMBI pab0Thl. COOCTBEH-
HbIE CTaTHYeCcKue napameTpsl. CTaTuyeckue xapakre-
pucTUKH. [[nHaMuuecKue mapameTpbl. JKBUBAJICHT-
HBIE CXEMBI. YCUIUTENbHEIE CBOMicTBaA. PaboTa B MM-
MTYJIbCHOM PEKHUME.

Htoro

OITK-2,
TK-1

5 TloneBbie TPAH3UCTOPHI

[ToneBple TPaH3UCTOPBI C YHPABIISAIOLIIMM IEPEXOJOM:
CTaTUYECKUE XAPAKTEPUCTUKH, TapaMeTphbl, IKBUBA-
JICHTHBIE CXEMBbI, UHEPIIMOHHbIE cBoMcTBa. M /II1-
TPaH3UCTOPBI C U30JIMPOBAHHBIM 3aTBOpoM. M/ITI-
TPAH3UCTOPBI C UHAYLIIMPOBAHHBIM KaHAJIOM: MPUHIIHII
JEeNCTBHU, cratndeckue xapakrepuctuku. MIII-Tpan-
3UCTOPBI CO BCTPOCHHBIM KaHAJIOM: IPUHIUIT ACH-
CTBUS, CTATUYECKUE XapaKTepUCTUKU. CTaTndeckue
napameTpbl M/III-Tpan3ucTOpOB. DKBUBAJICHTHBIC
cxeMbl M/III-Tpan3ucTopoB. THEpLMOHHBIE CBOMCTBA
MJII-TpaH3ucTopoB. YCUIUTEIbHBIE CBOMCTBA ITOJIE-
BBIX TPAaH3UCTOPOB. PaboTa 1mosieBbIX TPaH3UCTOPOB B

OIIK-2,
IK-1
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HUMITYJIbCHOM PCIKHUME.

Hroro 1
6 Tupucropsl JInoIHbIE TUPUCTOPBI, TPUOAHBIE TUPUCTOPBI, CUM- 1 OIIK-2,
METPHUYHBIE TUPUCTOPBHI, CIIOCOOBI BKJIFOUEHUS] TUPH- [IK-1

CTOPOB. OCHOBHBIC MMApaMETPhI.

Hroro 1
Hroro 3a cemectp 6
Hroro 6

5.3. Paznenbl AMCHUILNIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy UMH)
U obecneynBaeMbIMU (MOCJAEAYIOIMIUMHE) JUCHUNIIMHAMIA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
obecrneunBaeMbIMH (ITOCIETYIOIUMHI ) TUCIUTUTHHAMH MTPEICTABICHBI B Tabumie 5.3.
Tabmuma 5.3 — Pa3aensl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

No pa3nenoB qaHHOUM TUCIMIUIAHEL, IJ1 KOTOPBIX HEOOXOIUMO
Hay¥MeHOBaHME TUCIUTLIMH n3ydeHue 00ecreuynBaoInuX U 00eCIeYnBAEMbIX TUCIUTLTAH

1 2 3 4 5 6 7 8

[IpenmecTByronme quCUUILIHHBI

1 MaremaTuka +

2 Marepuabl JIEKTPOHHOU TeX-
HUKU

+

3 dusnka +

4 Xumusa +

HOCJ'ICIIYIOIJ_II/IC JAUCHUIIINHBI

1 AnanoroBas 3J€KTpOHHKA + + + + + +

2 BakyyMmHas ¥ 11a3MeHHas
JIEKTPOHHUKA

+ -

3 3amura BbIMYCKHON KBaIu(u-
KaIlMOHHOU paboThI, BKIIIOYAs
MOJTOTOBKY K MPOLEAYPE 3allu-
TBI U IPOLIEAYPY 3AIUTHI

4 Metoapl aHAIM3a U pacueTa
3IEKTPOHHBIX CXEM

5 MuKpoCXeMOTEXHHUKA

6 MUKpO3JIEKTpOHUKA

7 Hano2neKTpoHMKA +

8 OcHOBBI TPe0Opa3zoBaTEILHON
TEXHUKH

9 IlpepaumuioMHas mpakTUKa

10 CxemoTexHnka

11 Hudposas u MUKponporiec-
COpHas TEXHUKa

12 DneKkTpoHHbIE IPOMBIIILIEH-
HBIE YCTPOMCTBA
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Ka

13 DHepreTudeckas ANEKTPOHU-

+

+

+

+

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, GOPMHUPYEMBIX PH U3yYeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIIMH, (HDOPMUPYEMBIX TPH HW3yYCHUHW AWCIMUILIMHBI, W BHJIOB 3aHATHU
MIPEICTaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYEHUU TUCUUILIAHBI, U BUJOB 3aHS -

THHU

Bunrwl 3ansatuit

®opMbl KOHTPOJIS

% Kommerenimn
Jlex

©)

+ | IIpak. 3aH.
+ | JIab. pab.

+ | Cam. pa0.

KonrtponpHnas pabora, 3a-
mmTa oTueta, [IpoBepka
KOHTPOJIbHBIX pabot, Cobe-
cenosanue, OTyer 1o j1abo-
paTtopHoii pabote, Ompoc Ha
3ansaTHsX, Tect, Auddepen-
IHUPOBAHHBIN 3a4ET

[IK-1 +

KonTponbHas paboTta, 3a-
muTa otyera, [IpoBepka
KOHTpPOJIbHBIX pabot, Cobe-
cenosanue, Ot4eT 10 J1abo-
paropHoii pabote, Onpoc Ha
3ansaTHsx, Tect, Auddepen-
LIUPOBAHHBIN 3a4eT

6. UnTepakTUBHBbIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

HanmenoBanue nabopaTopHbIX paboT mpuBeIeHO B Tabmmie 7.1.

7. JIaGopaTtopHbie padoThI

Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 zE
3 = =
2 25
HasBanus pasnenos HaunmenoBanue mabopaTtopHbIX padoT zF &5
5 2 5
X 8 =
a e g
= S}
4 cemectp
8 JlabopaTtopHbie paboThl |VccremoBaHue CTaTHYECKUX XapaKTEPUCTHK OUTIO- 4 OIIK-2,
JIIPHOTO TPAH3UCTOPA IK-1
HccnenoBanue moaeBoro TpaH3MCTopa ¢ ynpasisio- 4
UM PN-TIePEX0I0M
Hroro 8
Hroro 3a cemectp 8
Hroro 8

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HanmMeHnoBaHue npakTHUeCKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tabmmie 8.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

3 z§
Q = =
2 2 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
- 2 s
> sz
a S 2
~ S}
3 cemecTp
2 KontakTtHbli€e siBieHUa | OnpeneneHne CTaTHYeCKUX U ITMHAMUYECKUX Tapa- 2 OIIK-2,
METPOB IIEPEXO/IOB. IK-1
Hroro
Hroro 3a cemectp
4 cemecTp
7 KonTtponbHbie paboTsl | [lapameTpsl oIeBBIX TPAH3UCTOPOB C U30JIMPOBAH- 2 OIIK-2,
HBIM 3aTBOPOM U MHAYLIUPOBAHHBIM KaHAJIOM N-THIIA. [IK-1
Hroro 2
Hroro 3a cemectp
Hroro 4

9. CamocrosiTesibHasi padoTa
Bunsl camocTosiTenbHOIM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETECHIIUU MTPEICTABICHHI B

tabmmne 9.1.
Tabmuia 9.1 — Buapl caMoCTOSTEIbHOM paboThl, TPYAOEMKOCTh B (HOPMHUPYEMbIE KOMIIETECHIHH
3 @]
= Z =
: i
Buner camocTosTennsHON & > 0
HasBanus pasnenos 5 - =5 @opMBbI KOHTPOJIA
paboTsI 2 s 2
= a, =
a o 2
= S
3 cemecTp
1 ®uznueckue 0OCHOBBI [TpopaboTka JIEKITMOHHOTO 4 |OIIK-2, |Omnpoc Ha 3aasaTusx, Cobe-
TBEPAOTEIBHOMN Marepuaia IK-1 cenosanue, Tect
JNEKTPOHUKHU Wroro
2 KoHTaKTHBIE SABJICHUS [ToaroroBka k mpakTuue- OIIK-2, Ompoc nHa 3ausTusax, Cooe-
CKHMM 3aHSTUSAM, CEMHUHA- IK-1 cenoBanue, Tect
pam
CamocTrosTenbHOE U3yue- 4
HUE TeM (BOIIPOCOB) TEOpE-
TUYECKOHN 4acTu Kypca
[TpopaboTka JIEKITMOHHOTO 2
Martepuana
Hroro 12
3 [MonynpoBoguukoBbie | IIpopaboTka JeKIIMOHHOTO OIIK-2, |Omnpoc Ha 3ansTusax, CoOe-
JINOJTbI Marepuaa IK-1 cenoBanue, Tect
Hroro
4 bunonspHele [IpopaboTka JIeKIIMOHHOTO 4 |OIIK-2, |Ompoc Ha 3ansaTusix, Co0e-
TPaH3UCTOPbI Marepuala [IK-1 cenoBanue, Tect

CornacosaHa Ha noprtane N2 37508




Uroro
5 [lonessie Tpan3uctopsl | IIpopaboTka JTEKIIMOHHOTO 4 |OIIK-2, |Omnpoc Ha 3ansTusx, Cobe-
Marepuasa [IK-1 cefoBanue, Tect
Utoro 4
6 Tupucropsl [IpopaboTKa JIEKIUOHHOTO 2 |OIIK-2, |Ompoc Ha 3ansaTusx, CoGe-
Marepuaia [IK-1 cenosanue, Tect
UTtoro 2
Hroro 3a cemectp 28
4 cemecTp
7 KonTtposbHble paboTsl | Bemmonnenue koutponbubix | 76 |OIIK-2, | AuddepenunpoBanusbliii
pabort ITK-1 3aueT, KoHTponbHas pado-
IlonroroBka k IpaKTH4ie- 2 Ta, OHpOC Ha 3aHATHAX,
[IpoBepka KOHTPOIBHBIX
CKUM 3aHATHUSAM, CEMUHA-
pabot, CobecenoBanue,
pam
Tect
Hroro 78
8 JlabopaTtopusie pabotel | OdopmiieHHEe OTIETOB TIO 16 |OIIK-2, |3amura otdyera, OTUeT MO
nabopaTopHBIM paboTam IK-1 nabopaTopHoii padore,
Hroro 16 Tecr
Hroro 3a cemectp 94
[ToaroroBka u cnaya 3auera 4 JuddepennrpoBaHHBIHI
3a4er
Hroro 126

10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OllEHKHU YCIIeBA€MOCTH 00y4aroumuxcsi
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE O00ecTieueHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa

1. IHaurun A.C. TBepamoTtenbHble TPUOOPHI U yCTpoiicTBa: YueOHOe mocobue [DIeKTpoHHBII
pecypc] / anrun A.C. - Tomck: TYCVYP, 2012. - 156 c. [Onexrponnbiii pecypc]| - Pexum mocryna:
https://edu.tusur.ru/publications/2438 (nata obpamenus: 06.07.2018).

2. JHaseinos, B.H. TBepnorenpHas 37neKTpoHHKA: Y4eOHOE MOCOOME ISl CTYICHTOB HaIpaBiie-
Hust 2100100 "DnekTpoHUKa M HAHOAJIEKTPOHMKA", Mpopmib "DIeKTpOHHbIE MPUOOPHI U yCcTpoiicTBa"
[Onextponnsiii pecype] / HaseimoB B.H. - Tomck: TYCVYP, 2013. - 175 c. [Dnexrponnslit pecypc] - Pe-
xuM foctyna: https://edu.tusur.ru/publications/3715 (gara oopamenus: 06.07.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa
1. TIlacemakoB B.B., Uupkun JIL.K. IlonynpoBonHukoBsie nmpudopsl: YueOHuK 1ist By3oB. - CII6.:
Jlans, 2006. - 480 c. (nanumuue B 6ubmotexke TYCVYP - 98 5k3.)
2. TyproB B.A. TBepnotenbHas 3JeKTpoHUKa: Yuebd. nmocobue - 2-e uzf., gom. - M.: Texnocde-
pa, 2005. - 408 c.: bubnuorexka TYCVYP, (Hanuune B 6ubnuorexke TYCVYP - 88 2k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. Obs3aTebHBbIC y4eOHO-MeTOAMYEeCKHE TOCOOHs
1. Tpos ILE. TBepaoTrenbHas 37eKTpPOHUKA. YUEOHO-METOAMUECKOE MOCOOUE MO ayaUuTOPHBIM
NPaKTUYECKUM 3aHATHAM U camocTosTensHOI padote. - Tomck: TYCVYP, 2007. - 76 c. (115 npakTUYECKUX
3aHATUN U caMOCTOSITeNbHOU paboThl) (Hanuuue B oubimorexke TYCYP - 47 5k3.)
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2. JKuransckuii A.A. TBepaoTebHas MEKTPOHUKA: METOOUUECKUE YKa3aHMs 110 BBIIOJIHEHUIO
nabopatopHbIxX padoT. - Tomck: TYCVYP, 2007. - 59 c. (s BEIIOMHEHUS 1Ta0OpaTOPHBIX paboT) (HaTM4He
B ouoimoteke TYCVYP - 29 sk3.)

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. llpodeccuonaibHbie 6a3bl JAHHBIX H HHPOPMAIMOHHBIE CTIPABOYHBIE CHCTEMBI

1. 1. Poccuiickuii nHQOpPMALIMOHHBINA TOPTAN B OOJIACTH HAYKH, TEXHOJOTUHU, METUIIUHBI U 00-
pazoBaHus [ DNEKTPOHHBIN pecypc] - Pexum nocryna: www.elibrary.ru, nata oopamenus: 06.07.2018.

2. 2. MadopmanroHHble, CIpaBOYHbIE U HOPMATHUBHBIE 0a3bl NaHHBIX [DIEKTPOHHBIN pecypc] -
Pexxum noctyma https://lib.tusur.ru/ru/resursy/bazy-dannyh, nata o6pamenus 06.07.2018.

13. MaTtepuaibHO-TEXHHYECKOe o0ecneyeHrue JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

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

13.1.1. MaTepuabHO-TEXHMYECKOE M NPOrPaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHJApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 00ecIeunBaroIie TeMaTHIeCKue Ui-
JIOCTPALIMHU IO JIEKLIMOHHBIM pa3ieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

BrruncnurensHas nabopaTtopust

yueOHasi ayuTOpus ISl IPOBEICHHS 3aHATUI MPAKTUYECKOrO THIA, yueOHast ayIuTOpuUs s TIPO-
BEJCHUSI 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHATHH CEMHHApPCKOrO
THUIIa, TOMEIEHUE I KypPCOBOTO MTPOEKTUPOBAHNUS (BBIIOIHEHUS KYPCOBBIX padoT)

634034, Tomckas obnacts, . Tomck, Bepmuauna ynuia, a. 74, 2016 ayx.

Onwucanue uMeroierocs 000pyI0BaHuUs:

- [lepconanbHbie KOMIIBIOTEPHI (16 IT.);

- UaTepakTuBHas nocka — «Smart-board» DVIT (1 mt.);

- Mynetameauitabiii mpoexktop NEC (1 mit.);

- Kommuiekt cienmanusupoBanHoi yueOHoOW MebOenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Microsoft Visio 2013

— PTC Mathcadl13, 14

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredyeHne 1JIs J1adopaTopHbIX padoT
JlaGopaTopust MUKpOIIPOIIECCOPHBIX YCTPOUCTB U cucteM / Jlabopatopus ['TIO
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yueOHasi ayuTOpusl ISl IPOBEICHHS 3aHATUI PAKTUYECKOTO THIA, yueOHast ayIuTOpus IS TIPO-
BEJCHUSI 3aHATUI J1a0OpaTOpPHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHHUS 3aHATHH CEMHHAPCKOrO
THUIIa, TOMEIEHUE I KypPCOBOTO MTPOEKTUPOBAHNUS (BBIIOIHEHUS KYPCOBBIX padoT)

634034, Tomckas obnacts, T. Tomck, Bepmmauna ynuna, n. 74, 333 ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- JJabopartopusie makeTs (10 mT.);

- Muxkponpoueccopssiii Moaynb «SDK-1.1» (8 mt.);

- Ocmwmnorpads! (12 mt.);

- 'enepatop curnanos 1'3-54 (2 wr.);

- [lepconanbHbIil KOMIBIOTED (12 TMIT.);

- Kommuiekt cienmanusupoBanHoi yueOHoW Mebenu;

- PaGouee mecto npenogaBaress.

[TporpamMHOe obecrieueHue:
ASIMEC
LTspice 4
Microsoft Visio 2010
PTC Mathcadl13, 14

13.1.4. MarepuajibHO-TEXHHYECKOE U MPOrpPaMMHoOe o0ecneuyeHue ISl CAMOCTOSATeIbHON padoThl
Jist caMOCTOSITENNbHOM paboThl MCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrmexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUSA:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8['T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSAIMM 310POBbSI M HHBAJIU/I0B

OcBoeHUE NUCLUUIUIMHBI JIMIIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbSI U WHBAIUJAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILEro U CIelnaIbHOTO Ha3HAYEHHSI.

[Tpu 3aHATHAX ¢ OOYUAIONIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHKE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB NMpuema/nepesa-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPEToiaBaHus il 00YJatOLTHXCsI
C MHBAJIMIHOCTBIO, TOPTATUBHON MHIYKIIMOHHON CHCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyaronyecsi ¢ HapylIEHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayIMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHON JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hampumep, TeKCTa
HAa JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIUTENCH 11 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00Yy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
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3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaund yaeOHON MHGOpMaIUK B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJbl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITC TCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

1. HanmpaBneHHOE ABMKEHUE HOCUTENEH 3apsia W3-3a HEPABHOMEPHOTO PACIPEECIICHHUS KOHIICH-
Tpaluu HOCUTeNeH 3apsaa B 00beMe MOIyPOBOAHMKA B OTCYTCTBHE TPaluE€HTa TEMIIEPaTyphl Ha3bIBAIOT:

a) npericdom; 6) muddysueit; B) MOIBMIKHOCTHIO HOCUTEIEH 3aps/ia; B) CBOOOTHBIM MPOOETOM.

2. JlnmHa cBOOOHOTO Mpobera HocuTeNnen 3apsa - 3To:

a) paccTosiHMe, Ha KOTOPOM IPU OJHOMEPHOU AU PYy3Un B MOIYIPOBOTHUKE O€3 IIEKTPUUECKOrO
1oJsl B HEM M30BITOYHASI KOHIIEHTpAIUs HOCUTENEH 3apsiia yMEHbIIAETCs BCIEACTBUE PEKOMOUHAIIMU B
2,72 pa3a;

0) paccTosiHMe, Ha KOTOPO€ HOCUTENH 3apsaaa TupGYyHAUPYIOT 3a BpeMsl )KU3HHU;

B) Cpe/IHee PACCTOsHHE, POXOANMOE HOCUTEIISIMH 3apsiaa MEXIy JABYMs ITOCIIEI0BATEIbHBIMA aK-
TaMH pacCesiHus;

') BeJIMYMHA, CBSA3aHHAsl C BPEMEHEM JKM3HH HEPABHOBECHBIX HOCHTENEH 3apsijia COOTHOIIEHUEM
L=Dt.

3. DNeKTPOHHO-IBIPOYHBIN MEPEX0]] CMEIIEH B 00paTHOM HalpaBiICHUU, €CITU K HEMY MPUIIOKEHO
BHEIIIHEE HapsKeHUE:

a) co3/arollee HANPsHKEHHOCTh AJIEKTPUYECKOTO IO, KOTOopasl MPOTUBOMOJIOKHA MO0 HarpasJe-
HUIO HAMIPSDKEHHOCTH JUPPY3UOHHOTO HIIEKTPUUECKOT0 MOJIs;

0) “mumrocoM” K p-o0iacTH, a “MHUHYCOM’’ K N-00JIacTH;

B) “MUHYCcOM” K p-001acTH, a “TuIrocoM’ K n-o6JacTy;

T') yMEHbBIIAOIee CyMMapHYIO HAPSHKEHHOCTD AJIEKTPUIECKOTO TIOJISI B TIEPEXOIE.

4. Kakoii xapakTep HOCUT U3MEHEHHUE HANPSKEHHOCTH TU(PPY3MOHHOTO IEKTPUUYECKOro IOJIs B
00JacTy IPOCTPAHCTBEHHOTO 3apsijia CTYIIEHYaToro p-n-nepexosa:

a) TUHEHHBIN; 0) KYCOYHO-JIMHEHHBIH; B) KBaIPATUYHBIN; T') IKCIIOHEHI[UATbHBIH.

5. Kaxko#i xapakTep HOCUT U3MEHEHHe MoTeHIana Tu(Gy3HOHHOTO IEKTPUIECKOTO MO B 00J1a -
CTH NMPOCTPAHCTBEHHOIO 3apsijia CTYIIEHUaTOIr0 p-N-Iepexoaa:

a) TUHEHHBIN; 0) KYCOYHO-IMHENHBIH; B) KBaJIpaTUYHbIN; T') IKCIIOHEHIUAIbHBIH.

6. Kak uzmensiercst BbICOTa MOTEHIMAIBLHOTO Oapbepa p-n-mepexoia ¢ M3MEHEHUEM TeMIIepaTyphbl
Y KOHUEHTPALUK IPUMECeH B MPHIIETA0INX K EPEX0AY 00JIacTsIX:

a) BO3pacTaeT MpH yBETMUEHUH KOHLEHTPAIMH ITPUMECE B COOTBETCTBYIOIIUX O0NACTSIX;

0) yMeHbIIAeTCs NPU YBETMYSHUN KOHIIEHTPAIK IPUMECE B COOTBETCTBYIOIIMX 00IaCTsX;

B) YMEHBIIAETCS C YBEIIMUCHUEM TEMIIEPaTyphl;

T') BO3pacTaeT ¢ yBeIMYEHUEM TEMIIEPATYPHI.

7. ba3oii moIynpOBOJHUKOBOIO MPHOOpa HA3bIBAIOT:

a) 001acTh, B KOTOPYIO IPOUCXOAUT WHXKEKIIHSI HEOCHOBHBIX JJISI 9TOM 00JIacTH HOCUTENIEH 3apsia;

0) 00s1acTh, B KOTOPYIO MPOUCXOJUT SKCTPAKIMSI OCHOBHBIX JIJIsl 9TON 00JIacTH HOCUTEIEH 3apsa;

B) 00J1aCTh, U3 KOTOPOH MPOUCXOJUT UHKEKIUS OCHOBHBIX JJIsl TOM 00JIacTH HOCUTENeH 3apsa;

I') 00J1aCTh, U3 KOTOPOM MPOUCXOAUT IKCTPAKIMS HEOCHOBHBIX JUISl TOM 00JIACTH HOCHUTENEH 3apsi-
Ja.

8. OMHUTTEPOM MOJTYIPOBOJHUKOBOTO MPHOOpA HA3BIBAIOT:

a) 001acTh, B KOTOPYIO IPOUCXOAUT WHXKEKIIHSI HEOCHOBHBIX JJISI 9TOM 00JIacTH HOCUTENIEH 3apsia;

0) 00s1acTh, B KOTOPYIO MPOUCXOJUT SKCTPAKIMSI OCHOBHBIX JIJIsl 9TON 00JIacTH HOCUTEIEH 3apsa;

B) 00J1aCTh, U3 KOTOPOH MPOUCXOJUT UHKEKIUS OCHOBHBIX JJIsl 9TOM 00JIacTH HOCUTENeH 3apsa;

I') 00J1aCTh, U3 KOTOPOM MPOUCXOAUT IKCTPAKIMS HEOCHOBHBIX JUISl TOM 00JIACTH HOCHUTENEH 3apsi-
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na.

9. DNEeKTPOHHO-IBIPOYHBIN MEPEX0] CMEIIEH B MPSMOM HAIPABJICHUH, €CIH K HEMY MPUIOKEHO
BHEIIIHEE HaIpPsHKEHUE:

a) MOJIAPHOCTh KOTOPOT'O COBIAJAET C MOJSPHOCTHIO KOHTAKTHON Pa3HOCTH MOTEHIIUAJIOB;

0) co3maroliee HaNpPsHPKEHHOCTh AJIEKTPUYECKOTO TOJIsL, KOTOpas MPOTHBOIOIOXKHA 0 HaIpaBiie-
HUIO HANPSHKEHHOCTU AUPPY3MOHHOTO NIEKTPUUECKOro MO,

B) “IuIrocoM’ K p-o67acTty, a “MHHYycOM’’ K n-00JacTy;

r) “MHHYCcOM” K p-001acTH, a “rIrocom’ K N-00JIacTH.

10. Auddy3uonnas eMKOCTh p-n-repexoa:

a) ompeaenseTcs U3MEHEHNEM HETOABM)KHBIX 3apsI0B B 00€THEHHOM CJIO€ p-n-Tepexoa mnoj Aei-
CTBHEM MPUI0KEHHOTO HANIPSIKCHHUS;

0) ompenenseTcs U3MEHEHHUEM 3apsiJia HOCUTENeH, HHKEKTUPOBAaHHBIX B 0a3y;

B) MPOSIBIIICTCS TIPH MPSMOM HATIPSHKEHUH,

T') MPOSIBJISIETCS TIPH OOpPaTHOM HAPSHKCHUH.

11. KoHTaKT MeTaJI-MOIYIIPOBOTHHUK 00JIa1aeT BBHIIPSAMUTEIBHBIMU CBOMCTBAMU:

a) B pexxuMe oO0eTHeHUsI; 0) B pekuMe 000TalleHus ; B) B peKUME CJIa00il HHBEPCHUU; T) B PEKUME
CUJIBHOW UHBEPCHUH.

12. Quonpr HIOTTKHM MO CpaBHEHUIO ¢ KPEMHHUEBBIMHU MOJYITPOBOJIHUKOBBIMU JIHOJAMH Ha OCHOBE
p-n-repexona XapaKTepu3yroTcs:

a) 6osiee BBICOKMM OBICTpOJICHCTBHEM; 0) OOIBITMMU MPSIMBIMH TaJICHUSIMH HAMPSKEHUS,

B) 0oJiee BHICOKUMU MPOOUBHBIMU HANIPSKEHUSAMU; T') OOJIBIIUMHU OOpAaTHBIMU TOKAMH.

13. Onpenenute pexxuM pabOThl OUITOISIPHOTO P-N-p-TPAH3UCTOPA, €CIIU HANpPsDKEHUE 0a3a-3MHT-
tep U65=-0,4 B, a Hanpspxkerne komiektop smurrep Ukr=-5,0 B.

a) HACBIIIEHHUS; 0) OTCEUKH; B) HOPMAIbHBIA aKTUBHBIN; T) MHBEPCHBIN aKTHBHBIH.

14. Onpenenure pexxuM pabOThl OUITOISIPHOTO TPAH3UCTOPA, €CIIM IMUTTEPHBIN MEPEX0]] CMEIEH
B IIPSIMOM HAarpaBJeHHUH, a KOJJIEKTOPHBIN - B 0OpaTHOM.

a) UHBEPCHBIN aKTUBHBII; 0) HOPMAaTbHBINM AaKTUBHBIN; B) HACKIIIEHUS; T) OTCEUKH.

15. Onpenenure pexxuM pabOTHI OUITOISPHOTO TPAH3UCTOPA, €CIIM 00a pn-rmepexona CMEIICHBI B
00paTHOM HaIpaBJICHUU.

a) MTHBEPCHBIN aKTUBHBIN; 0) HOPMaJIbHBIN aKTUBHBIN; B) HACHIIICHUS; T') OTCCUKH.

16. XapaxTep nepenaTouHbIX XapaKTepUCTHK TOJIEBOTO TPAH3UCTOPA C YIPABJISIIOIIUM pN-Iepexo-
JIOM OTIpEIeNIeTCS YMEHbIIEHHEM TOKa CTOKa

a) IPU YMEHBIIEHUN 00PaTHOTO HANPSHKEHHSI HA YIIPABIISAIOIIEM IEepEX0e;

0) Mpy yBEITMYCHUH 0OPATHOTO HAMPSHKEHUS HA YIPABIISIONIEM TIEPEXO/IC;

B) NIPH YMEHBIICHUH MPSMOTO HAMPSHKEHNUS Ha YIPABIISIONIEM IIEPEXOJIE;

T') IPH YBEIUUYEHUH MPSIMOT0 HAMPSHKEHUS Ha YIPABIISAIONIEM NIEPEXO/IE;

17. MAII-TpaH3ucTOp ¢ MHAYLMPOBAHHBIM KaHAIOM paboTaer

a) TOJIBLKO B PeXKUME OOeqHEHUS; 0) TOJIBKO B PEKUME OOOTAICHHUS; T) U B peKUME OOCTHCHHS U B
pekuMe 00OoTalleHus; T) B MEHBIICH CTETIEHU B PEKUME 00OTamieHus U B OOJNbIIEH CTENCHH B PEKUME
o0equeHus.

18. . HavanpHbli TOK CTOKa IOJEBOrO TPAH3UCTOPA C YNPABISAIOUIMM p-N-EpexofoM 3 MA.
Hampsixenue orceuku paBHo 3 B. Onpenenute MmakcuMaibHy0 (Ha4adbHYI0) KPYTU3HY TPAH3UCTOpA.

a) 1 MA/B; a) 1,5 MA/B; a) 2 MA/B; a) 3 MA/B.

19. Onpenenurte kpytuzny MJIII-Tpan3ucropa ¢ MHIYIUPOBAHHBIM KaHAJIOM N-THUIA, €CIU YAEIIb-
Hast KpyTu3Ha paBHa 0,3 MA/B”2 , moporoBoe HampspkeHHe paBHO 2 B, a HampspkeHHe 3aTBOP-HCTOK PaB-
HO 4 B.

a) 0,3 MA/B; a) 0,6 MA/B; a) 0,9 MA/B; a) 1,2 MA/B.

20. . MAI1-Tpan3ucTop paboTaeT B KJIFOUYEBOM pexxume. OnpeneauTe COMPOTUBIICHUE TPAH3UCTO-
pa BO BKJIFOYEHHOM COCTOSHHHM, €CIIM ylelibHas KpyTusHa paBHa 0,5 MA/B”2, moporoBoe Hampspkenue 1
B, a HanpspkeHue 3aTBOp-UCTOK paBHO 5 B.

a) 50 Om; 6) 100 Om; B) 500 Om; 1) 750 Om.

14.1.2. Tembl KOHTPOJILHBIX PadoOT
Pacuet nosieBoro TpaH3ucTOpa C yNpasiIAOLUM P-N-IIEPEXOIOM.
Pacuer noseBoro TpaH3ucTopa ¢ H30JIMPOBAHHBIM 3aTBOPOM U MHYLIMPOBAaHHBIM KaHAJIOM.
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14.1.3. Tembl 0IPOCOB HA 3aHATHAX

ONEeKTPOHHO-ABIPOUHBIN TEPEX0] B PABHOBECHOM M HEPABHOBECHOM cOCTOsSHMsX. CTarmueckas
BOJIbT-aMII€pPHAsl XapaKTEPUCTUKA PEATLHOTO 3JIEKTPOHHO-IBIPOYHOTO mepexona. CoOCTBEHHBIE cTaTHYe-
CKHUE MapaMeTpbl OMIOIAPHOro TpaH3ucTopa. CTaTUYECKUE XAPAKTEPUCTUKN OUIIOISIPHOTO TPaH3HCTOpA.
JluneiiHble MOAETH OUTIOISPHOTO TPAH3UCTOPA. YCHUIIUTENIBHBIE CBOMCTBA OUTIOISIPHOTO TpaH3ucTopa. Pa-
00Ta OHWITOISIPHOTO TPAH3UCTOpPAa B UMIYILCHOM pexkume. [Ipo0oit 31eKTpOHHO-ABIPOYHOTO TMEpexXosa.
JuHamuueckue mapaMmeTpsl IEKTPOHHO-ABIPOYHOro nepexona. Ilepexonnsie mpoueccsl B 3JIEKTPOHHO-
JBIPOYHOM Iepexosie. KoHTaKTbl MeTaylI-oaynpoBOJHUK. BeIpsAMIIAIONIrie KOHTAKThl METAILI-NOIYIIPO-
BO/HUK. [loeBble TPaH3UCTOPHI € YHPABIAIOUIUM IepexonoM. [loaeBble TpaH3UCTOPBI ¢ U30IMPOBAHHBIM
3aTBOPOM. YCHJIMTEIbHBIE CBOWCTBA MOJIEBBIX TPAH3UCTOPOB. PaboTa MoseBbIX TPaH3UCTOPOB B UMITYJIbC-
HOM PEXHME.

14.1.4. Bonipocsl Ha co0eceoBaHue

30HHas JauarpaMma 3JEKTPOHHO-ABIPOYHOIO MEpexoAa. JNEKTPOHHO-ABIPOYHBIN NEpexoa mpu
CMEIIEHUH B MNPSIMOM HAIPABICHUU. DJIEKTPOHHO-IBIPOYHBIA IEPEX0o] IMpPHU CMEUICHHH B OOpaTHOM
HarpasieHuH. [Ipo6oii 3JEKTPOHHO-ABIPOYHOTO TIEPEX0a: TYHHEIbHBIN, TJABUHHBIN, TETI0BOU. [lepexon-
HBIE MPOLIECCHI B PN-NIEPEXO/IE NIPH YCTAHOBICHUH IPSAMOI0 HANPSKEHUS U NIPU U3MEHEHUU HAIIPSDKEHUS
C IpsSIMOTo Ha 00paTHOe. BhIpsIMITAOIUi KOHTAKT METaJUI-IOIYPOBOAHUK. CTPYKTypa MeTasul-Iu3JIeK -
TpuK-nonynpoBogHuk (MAII-ctpykrypa). OCHOBHBIE MNapaMeTphbl JUOJOB: BBINIPIMHUTEIBHOTO, HM-
ny’abcHOro. CTaOMIMTPOH: BOJbT-aMIIEpHasl XapaKTepUCTHKA U cxeMa BkitoueHus. [lapamerpsl Ounossip-
HOTO TPaH3HCTOpa MPU ero paboTe B pEKUMaX OTCEUKHU, HACHIIIEHUS U HOPMAJIbHOM aKTUBHOM PEXHME.
Cratnueckue XapakTepUCTHKU OUIIOISIPHOTO TPaH3UCTOpa BKIIIOYEHHOTO IO cxeme ¢ o0iel 6a3oil (00-
UM SMUTTEpoM). JIuHelHble Mozaenu OHUMOJIIPHOTO TpaH3HCTOpa: OWMNONSAPHBIA TPAH3UCTOP Kak
YETBIPEXIIOIIOCHUK, (hu3nueckas MalocurHainpHas T-o0pa3Hasi BBICOKOYACTOTHAs SKBUBAJICHTHAsI CXeMa
ounonsipHOoro TpaH3ucropa. PaboTa OWUIMOISAPHOrO TPaH3UCTOpAa B MMIIYJbCHOM pEXHME: PEXUM
NEPEKIIIOUEHHS B CXEME C OOIUM SMUTTEPOM, BPEMEHHbIE AUarpaMMbl paboThl. CTaTHYeCKue XapaKTepu -
CTHKU IOJIEBBIX TPAH3UCTOPOB C YIPABIIAIOLIUM PN-IIEPEXOIOM U KaHAJIOM n-Tura. MajocurHajibHble na-
paMeTphl MOJIEBBIX TPAH3UCTOPOB C YIPABIIAIOMIUM NEPEXOI0M: KpyTH3HA ME€PEIaTOYHON XapaKTepUCTH-
K, 1uddepeHnnanbHoe CONPOTUBICHUE KaHalla, KO3 GUIMEHT ycuaeHus 1o HalpsyKeHUI0, SKBUBAJICHT -
Hble cxeMbl. [loneBoil TpaH3UCTOpP C U30JIMPOBAHHBIM 3aTBOPOM M MHIYLIMPOBAHHBIM KaHAJIOM N-THUIA:
CTPYKTypa, IPUHIMI JEHCTBUS, BHIXOJHBIE U NIEPENATOYHBIE XapaKTePUCTUKU. CTaTUUYECKUE MapaMeTphl
M/II-Tpan3uctopoB. 18. YcunuTtenbHble CBOMCTBA MOJIEBOIO TPAH3UCTOPA MPHU BKIIOYEHUU IO CXEME C
OOIIMM UCTOKOM M CXeMe C 00IIUM CTOKOM. PaboTa 1mosieBbIX TPaH3UCTOPOB B UMITYJILCHOM PEXKHUME: CXe-
Ma KJiroua ¢ oommm uctokom Ha M/II1-Tpan3ucrope.

14.1.5. Bonpocsl a1 depeHnupoBaHHOro 3a4eTa

1. 3oHHas AMarpamma JIEKTPOHHO-IBIPOYHOTO MEPEXo/a.

2. DIEKTPOHHO-/IBIPOYHBIN [IEPEXO/T IPU CMEIICHUH B IIPSIMOM HaIIpaBJICHUH.

3. DIeKTpOHHO-ABIPOYHBII MEePEX0]l MPU CMEIICHUU B 0OpAaTHOM HalpaBJICHHUH.

4. ITpo6oii 37EKTPOHHO-ABIPOYHOTO TIEPEX0a: TYHHEIbHBIN, TJABUHHBIN, TETIOBOM.

5. IlepexoaHble MpoOLECCHl B PN-NIEPEXO/IE NPU YCTAHOBIECHUM IPSIMOIO HAIIPSDKEHUS U IIPU U3MeE-
HEHUU HAIPSDKEHUS ¢ MPSAMOTo Ha oOpaTHoe.

6. BeInpsAMisionuil KOHTaKT METAJLI-TI0JIYIIPOBOIHUK.

7. CTpyKTypa MeTauI-IudneKTpuk-noaynpoBogauk (MII-ctpykTypa).

8. OCHOBHbIE MapaMeTPbl TUOJI0B: BBIIPSIMUTEIBHOTO, UMITYJIbCHOTO.

9. CTabUIUTPOH: BOJIBT-aMIIEpHAs XapaKTEPUCTHKA U CXeMa BKIIFOYCHUS.

10. ITapameTpsl OUMOJSIPHOTO TPAH3UCTOPA MPH €ro paboTe B peKUMaX OTCEUKH, HACBHIICHUS U
HOPMAJIbHOM aKTUBHOM PEKHUME.

11. Cratnueckue XapaKTEpUCTUKU OWIIOISPHOTO TPAH3UCTOpA BKIIOUYEHHOTO IO CXeMe C 00meit
0a30i1 (0OIIMM SMHUTTEPOM).

12. JIuneiitapie MoIe M OUTIOJISIPHOTO TPAH3UCTOPA: OUITONISIPHBINA TPAH3UCTOP KAK YETHIPEXITOIIOC-
HUK, ¢u3nyeckas ManocurHaigbHas T-oOpa3Has BBHICOKOUACTOTHAsl SKBUBAJICHTHAs cXeMa OUIOJSPHOTO
TpaH3UCTOpA.

13.PaboTa OUIONISPHOrO TPAH3UCTOPA B UMIIYIbCHOM PEXHUME: PEKUM MEPEKIIOUCHHS B CXEME C
OOIIMM SMUTTEPOM, BPEMEHHBIE TUArPAMMBI PaOOTHI.

14. CtaTnueckre XapaKTepUCTUKH IOJIEBBIX TPAH3UCTOPOB C YIPABIISIIOLIIUM pN-MEPEXOA0M U Ka-
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HaJIOM N-THUIA.

15. ManocurHanpHble MMapaMeTphl IMOJIEBBIX TPAH3UCTOPOB C YIPABISIOIIMM IEPEXOJOM: Kpy-
TU3HA MEPEaTOYHON XapaKTepUCTUKH, TU(PepeHIIMaTIbHOE CONMPOTUBICHUE KaHaa, ko3 duiment ycu-
JICHUS 110 HANPSKEHUIO, SKBUBAJICHTHBIE CXEMBI.

16. IloneBoil TpaH3UCTOP C HM30JIMPOBAHHBIM 3aTBOPOM M HMHIYLMPOBAaHHBIM KaHAJIOM N-TUIA:
CTPYKTypa, IPUHLHUI JE€HCTBHUS, BBIXOAHBIE U IEPENATOYHBIE XaPAKTEPUCTHKHU.

17. Cratnueckue napamerpsl MIII-Tpan3ucTopos.

18. YcmnurenbHbIE CBOMCTBA MOJIEBOTO TPAH3UCTOPA MPU BKIIOYCHHUH TI0 CXEME C OOIITUM HCTOKOM
U CXeMe C OOILIMM CTOKOM.

19. PabGoTta mosieBbIX TPAaH3UCTOPOB B UMITYJIbCHOM PEKHUME: CXeMa KJIfo4a ¢ OOIUM MCTOKOM Ha
M/lII-Tpansucrope.

20. OnTo’NIEeKTPOHHBIE TOJYIPOBOAHUKOBBIE MPUOOPHI: (HOTOTPAH3UCTOP OUIOISAPHBIA U TIOJE-
BOH, OIITOIEKTPOHHBIE M1APBI.

14.1.6. Temb1 1a00paTOpHBIX padoT
HccnenoBanue CTaTUYECKUX XapaKTEPUCTUK OUIIOISIPHOTO TPAH3UCTOPA
HccnenoBanue nojaeBoro TpaH3uCcTopa ¢ yNpasysoLIMM Pn-IIEPEX0a0M

14.1.7. MeTonnyeckue peKoMeHAalNU

Heo0xoaumo 3HaTh MexXaHHW3M OOpa30BaHMSA 30HHOM CTPYKTYphI HMOJTYHNPOBOAHHUKOBBIX Marepua-
JIOB, 0COOCHHOCTH 30HHBIX TUArpaMM MPUMECHBIX TOIYIPOBOIHUKOB, OTIIMYHE BHIPOXKICHHBIX MOIYIIPO-
BOJTHMKOB OT HEBBIPOX/ICHHBIX MOIYIPOBOJHUKOB.

Heo0xomuMo 4eTKO MpencTaBIsiTh, YTO TaKOE PABHOBECHAs, HEPABHOBECHAS W M30BITOYHAST KOH-
LEHTpalus HOCUTeNel 3apsiia, 3HaTh 3aKOH JIEHCTBYIOLIMX MAacC U YMETh €ro UCIOJIb30BaTh IS OINpesie-
JICHUsI paBHOBECHBIX KOHIIEHTpAIMi HocuTelnel 3apsina. Heo6Xoammo 3HaTh MPUPOY IEKTPOIIPOBOTHO-
CTH TOJIYIPOBOAHUKOB, BBIpAXKEHUS Ui IpeddoBbIX U AU(P(Y3HOHHBIX COCTABISIONUX TOKOB B IOJIY-
IPOBOJHUKE, (PU3NUECKYIO CYIIHOCTh W TPAHUIBI IPUMEHEHHS YPAaBHEHHI HEMPEPHIBHOCTH, YPaBHEHHM
mubdy3un 1 ypaBHeHuid 3apsiaa. Heooxonumo ysacHUTH 3(hexT moms, 3HaTh CyIHOCTH Je0aeBCKOM 1JIH -
HBI DKPAaHUPOBAHHS, UMETh YETKHE IMPEJICTABICHHUS O BIUSHHHM HAa CBOWCTBA IOJYIPOBOIHUKOB TOBEPX-
HOCTHBIX COCTOSTHHI.

Ou3nueckue TMPOHECChl B AIIEKTPUYECKUX TIEPEXOAax OINPENeNAIOT TMPUHIUIN  JIEHCTBUS
OOJIBIIIMHCTBA TOIYIPOBOJAHUKOBBIX MPUOOPOB. VIMEHHO MO3TOMY HEOOXOAMMO 3HATh THUIIBI AJIEKTpUYE-
CKHX TIEPEXOI0OB M WX KOHCTPYKTUBHO-TEXHOJOTUYECKHE PAa3IUYMsl, BIHSHHAE DIIEKTPOPUIUUCCKUX H
KOHCTPYKTUBHO-TE€XHOJIOTHUECKUX MapaMEeTPOB Ha 3JIEKTPHUECKUE CBOMCTBA mepexofoB. BaxHo ymeTsb
OOBSICHATH CBOICTBA NEPEXOA0B C UCIOIH30BAHUEM HYHEPreTHUECKHUX TUArpaMM, 3HATh BOJBT-aMIICPHEIC
XapaKTEPUCTUKU M YMETh ONPEACIATh JIEKTPUUECKUE MapaMeTpbl nepexonos. Heo6xonumo 3HaTh BB
¥ MEXaHU3Mbl BOZHUKHOBEHHUS MPOOOS IMEKTPOHHO-IBIPOUHBIX NepexoqoB. Oco0oe BHUMAHUE CIEIyeT
0o0paTUTh Ha AWHAMHUYECKHEe CBOMCTBa nepexonos. Ilpu uzyyennn M/II-cTpykTyp akneHTUpOBaTh BHU-
MaHHe Ha BOJIBT-(hapaTHBIX XapaKTePUCTUKAX.

Heo0xoaumo 3HaTh KiacCU(UKALUIO MOJYNPOBOAHUKOBBIX JHMOJIOB MO HMPUMEHEHHIO B YCTPO-
CTBax AJIEKTPOHHOH TEXHHKH, YCIOBHBIE Tpaduueckne 0003HAYCHUsI, OCHOBHBIE AIIEKTPUIECKUE H TIpE-
JIeNIbHBIE KCIUTyaTallMOHHbIe MapaMeTpbl. PekoMeHnyeTcst oco6oe BHUMAaHUE YAETUTh OBJIAJICHUIO HAaBbI-
Kamu (popMupoBaHHs TPeOOBaHUI K BHIOOPY MOITYNPOBOAHUKOBEIX JHOMIOB C YIETOM TEXHHKO-IKOHOMH-
YEeCKHX MOKazaTesei, JOMyCTUMBIX Harpy30K, BIUSHHS BHEIIHUX (DaKTOPOB.

CrnemyeT TBepAO ySACHUTH MPUHIIMII JEHCTBUS U PEKUMBI pabOTHI OUIIONSPHOTO TpaH3ucTopa. Ha-
CTOSITEJIbHO PEKOMEHAYETCS YCBOUTH CBSI3b TOKOB M HANPSOIKEHUH TPAaH3UCTOPA C peKUMaMU paloOThI.
Oco60e BHUMaHHE CIeAyeT 00paTuTh Ha (DU3UYECKHUI CMBICI, YCIIOBUS OIpeesieHus, 0003HaYeHHs CO0-
CTBEHHBIX [aPAMETPOB TPAH3UCTOPOB U MpeXk/ie Bcero KodhGUIMeHToB nepeaadn Toka IMUTTEpA U TOKa
0a3pl, a TaKKe MapaMeTpoB pekuMa oTceukH. KpaiiHe BaKHO 3HATh OCHOBHBIE CXEMBI BKITIOUEHHSI, BXOI-
HbI€ U BBIXOJJHBIC CTATUUECKUE XapAKTEPUCTHKH CXeM BKJIOueHHs. HacTosTenbHO peKoMeH1yeTcsl Mpruoo-
pEeCTH HaBBIKH B MCIOJIB30BaHUH MoOJeNn D0epca-Moiia Uisl ONMCAaHUsl CTATHIECKUX XapaKTEPUCTHK H
OIIpeieNIeHUs] peKUMOB paboThl TpaH3UCTOPOB. CrenyeTr 3HaTh (PU3NUYECKUI CMBICI MPOLECCOB MO -
IIUH TOJIIMHBI 0a3bl, HAKOIUICHHUS U PACcCAChIBaHUs HEOCHOBHBIX HOCUTENEH 3apsaa B 0ase, BIUSHUE dTHX
IPOIIECCOB HAa XapaKTEPUCTUKU U MapaMeTpbl OUMOJSPHBIX TPaH3UCTOPOB. ManocurHaabHasi KBUBA-
JeHTHas cxema B h-napamerpax, ManocurHanbHas ¢usnueckas T-oOpa3Has SKBUBaJEHTHas cXema, COOT-
HOLICHUS MapaMeTPOB CXEM YCHJICHHUS 3JIEKTPUUECKUX CUTHAJIOB, BIMSHUE YAacCTOThl HAa YCHUJIMTEJIbHbIE
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CBOWCTBA TPAH3UCTOPOB U PEXKHUM YCHIJICHHS OOJIBIINX UMITYJIbCHBIX CUTHAJIOB B CXEME C OOIIUM SMHUTTE-
POM COCTaBJSIFOT MHHHMAJIBHO HEOOXOMUMYIO TEOPETHYECKYIO OCHOBY IUISI MOCIIEAYIOIIETO W3y4YCHHS
CXEMOTCXHUYCCKUX AUCIIUIIIINH.

Heo0xoauMo u3ydnTh MPUHIIMI ACHUCTBUS, KIacCU(PUKAIIMIO U YCIOBHBIE rpadudeckre 0003Haue-
HUSl TUPUCTOPOB, BOJBT-aMIIEPHBIE XapaKTEPUCTUKUA U OCHOBHBIC napameTpsl. 1Ipu u3yyenun npunnuna
JEWCTBUSI TUPHCTOPOB TIOJIE3HO MCIIONB30BaTh JBYXTPAH3UCTOPHBINA aHajor Tupuctopa. Ciemyer oOpa-
TUTh BHUMAaHUEC Ha CHOCO6BI YIpaBJICHUA THPUCTOPAMHU.

Heo6xomumo TBEpJ0 yCBOUTH MPHHIIUT ACHCTBHSI M PA3IMYHsI OCHOBHBIX THITOB TIOJIEBBIX TPAH3H-
CTOPOB. Baxxuo 3HaTh BBIXOAHBIC U ICPEAATOYHBIC CTATHYCCKUC XAPAKTCPUCTUKHU IMOJICBBIX TPAH3HUCTOPOB,
buszndeckuil cMbIc 3P dexTa MOAYIAINH IJTMHBI KaHAJIa U BIUSHHAE 3TOTO 3P dekTa Ha XapaKTEePUCTUKH U
napameTpsl. Ocoboe BHUMaHUE cielyeT o0paTuTh Ha (PU3NYECKUI CMBICI M YCIOBUS ONPEACTICHUS KpPY-
TU3HBI, TUhdHEpEeHIINaTEHOTO COMPOTURICHUS KaHata, KoddPHuIreHTa yCUiIeHus 1Mo HanpsHKeHUI0, MEXK-
ANIEKTPOHBIX eMKOCTei. HacTosTensHO pekoMeHIyeTcsl MpHoOpPECTH HABBIKM B IPUMEHEHUN YpaBHEHHH
BOJIbT-aMITePHBIX XapakTepucTHK MJIII-TpaH3uCTOPOB C MHIYIHMPOBAaHHBIM KAaHAJIOM JUIS OMpPEICIICHHS
KPYTH3HBI, KO3 (UIMEHTA YCUIICHHUS 110 HAMIPSDKEHUIO, TapaMeTPOB UMIYJILCHOTO pexuma pabotsl. Cxe-
MBI BKJIFOUCHHS TIOJIEBBIX TPAH3HCTOPOB ISl YCHJICHHS DJICKTPUYECKHX CHUTHAJIOB, YIIPOIICHHBIE MAJIo-
CUTHAJIbHBIC 3KBUBAJICHTHBIC CXCMbI, COOTHOUICHUA MapaMETPOB CXCM YCHUJICHUA, BJIUAHUC YAaCTOTHI HA
YCHJIUTEJIHHBIC CBOMCTBA TPAH3UCTOPOB U PEXKUM YCHIICHUS OOJNBITNX MMITYJbCHBIX CHTHAJIOB B CXEME C
00IINM MCTOKOM COCTABJISIFOT MUHHMAJILHO HEOOXOAUMYIO TEOPETUYECKYIO OCHOBY ISl TIOCIIEAYIOIIETO
U3YyYCHHS CXEMOTEXHUUECKUX TUCIIUTUIHH.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTEePHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAJUIOB MPEITyCMOTPEHBI TOTOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bubl 1ONOMHUTETBHBIX OLIEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4aroLXCst MaTepHasoB pe3ynbTaToB 00y4eHUs

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

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C napyueHusMu
ciyxa

C napymenussimu | CobecezioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpanunuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, 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

Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIUJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- METOJIOM YTEHUSI aCCUCTEHTOM 3aJIaHuUs BCIIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jluam ¢ OrpaHWYeHHBIMH BO3MOXXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
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Has popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Iporneypa orleHUBaHUS PE3yJIbTATOB OOYUSHHSI JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmanun B Gopmax, aaarnTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUATHS HHPOPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMYCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

HpI/I HeO6XO)II/IMOCTI/I JJI 1AL € OTpaHUYCHHBIMU BO3MOXHOCTAMMU 30J0POBbSA U UHBAJIM0B IIPOLC-
Jlypa OIICHUBAHUsI Pe3yJIbTaTOB 00yUCHHUS MOXKET MPOBOJIUTHCS B HECKOIBKO ATAIOB.
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