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P'LICC.\I()'I'DCHU 151 ()J()G})CH’J Ha 3aCCJaHuM K'd(l)C,'_lpr
nporokot Ne 50  orT « 26 » 4 2018 r
JINCT COI'NTACOBAHU A

PabGouass mporpamMMa JIUCHUIUIMHBI COCTABJICHAa C Y4eToM TpeOoBaHWi deaepaaTbHOro
rOCyIapCTBEHHOTO 00pa3oBareabHOro craHaapra Beiciiero oopasopanus (PI'OC BO) nmo HampaBieHUIO
noarotoBku (cneruanbHocTH) 11.03.04 DiekTpoHWKa W HAHOANEKTPOHMKA, yTBepKaeHHoTo 12.03.2015
rojia, pacCMOTpEHa U ofo0peHa Ha 3acenanuu kadenpst [IpD «  » 20 ropma, mpOTOKOJI
Ne .

Pa3zpaboTunku:

3aenyrommii kKadeapoi Kadenpa
IPOMBILUIEHHOH 31eKTpoHukH (I1p3) C. I Muxanbs4eHKo

Houent Kadenpa npombiieHHOMU
anekTponuku (I1p2) B. A. CxBopiioB

3aBexyrommii odecriednBaromei kad.
I1Ip> C. I. Muxanp4eHKo

Pabouast mporpamMma JUCIHUIUIMHBI COTNIacoBaHa ¢ (haKyJabTeTOM U BbIITyCKaromeh kadeapoii:

Hexan 3uB® . B. Ocurnos

3aBeayrolMii BelycKaromei kad.

[Ip> C. I Muxans4eHKo
OKCIepTHI:

[Ipodeccop kadenpsl

IPOMBILUIEHHOH 31eKTpoHukHU (I1p3) H. C. Jleroctaes

JoteHT xadeapsl TPOMBIIIEHHON
anexkrponuku (IIp2) . O. ITaxmypun
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
dopMUpOBAaHUE HABBIKOB MPOCKTUPOBAHHUS KIIOYEBBIX M  aHAJOTOBO-IIM(POBBIX  Y3JIOB
AIIEKTPOHHOU ammaparypbl Ha 0a3e JAUCKPETHBIX 3JIEMEHTOB, MUKPOCXEM, OTNEPAIlMOHHBIX YCHIIUTENICH,
JIOTUYECKHUX JIEMEHTOB

1.2. 3agaum QM CUMILIUHBIL:

— U3ydeHUe pabOThl 3JICKTPOHHBIX KIIOUEH B JAMCKPETHOM W HWHTETPAIBHOM HWCIIOJHCHHH,
MYJIBTUBHOPATOPOB, TEHEPATOPOB HMITYJIBCOB CIIEIUATBHONU (OpMBI, ITU(POAHATOTOBBIX W aHAJIOTO-
uQpoBbIX Mpeodpa3oBaTecii;

—  TpuoOpeTeHNe HABBIKOB aHATN3a U pacueTa XapaKTEPUCTUK IIMEKTPUUCCKUX IETICH;

—  WCCIIEZIOBaHUE NPOCTEHIIMX (UINYECKUX M MATEeMATHYCCKUX MOJENCH MpUOOpOB, CXEM,
YCTPOMCTB M YCTAHOBOK AJICKTPOHHUKHU M HAHORJIEKTPOHUKH PA3THYHOTO (DYHKITMOHATLHOTO HA3HAYCHUSI.

2. Mecro qmucuuiuiaiabl B cTpykrype OITOII

Hucuunnuna «Cxemorexuuka» (b1.B.OJ1.6) otHocurcs k 650Ky 1 (BapuaruBHasi 4acTh).

[IpenmiecTBylOUMMH ~ TUCHUIUIMHAMHU, (OPMHUPYIOIIMMHM  HaudajbHble 3HAHUSA, SBISIFOTCS:
AHasioroBass JIEKTpOHHKAa, MUKpPOCXeMOTeXHUKa, MUKpoaeKTpoHuka, TeopeTuueckue OCHOBBI
AIIEKTPOTEXHUKH, TeopHsl aBTOMAaTUUYECKOTO YIIPABJICHUS.

[TocreayomuMu TUCIUTUIMHAMY SIBIITFOTCS: 3allliTa BBITYCKHOW KBaJTH(UKAIMOHHON paboTHI,
BKJIIOYasl TOATOTOBKY K MpOLEAype 3allMThl W MPOLEAYpY 3aluThl, MeToabl aHanmM3a M pacyera
NMEKTPOHHBIX cxeM, OCHOBBI TPe0OPa30BaATEIHHOM TEXHUKH, DHEPTreTUUECKas AIEKTPOHUKA.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HAalpaBiIeH Ha (GOPMUPOBAHUE CIAEAYIOINX KOMIIETEHLIUH:

—  OIIK-3 crmocoOHOCTBIO peliaTh 3aadd aHaju3a U pacdyeTa XapaKTePUCTHK JJICKTPUUYCCKHUX
LIeTIeH;

— TIK-2 cnocoOHOCTBIO apryMEHTHPOBAaHHO BBIOMpAaTh M PEANTHM30BBIBATH HA IPAKTHUKE
3pPEKTUBHYIO METOANKY SKCIEPUMEHTAIBHOTO UCCIEIOBAaHUS TapaMETPOB U XapaKTEPUCTHK MPUOOPOB,
CXeM, YCTPOMCTB M YCTAaHOBOK 3JEKTPOHMKM M HAHOIEKTPOHUKU PA3IMYHOIO (YHKIHOHAIBHOIO
Ha3HA4YEHUS;

— IIK-5 roToBHOCTBIO BBIIOJHATE PACUeT U MPOEKTUPOBAHUE AICKTPOHHBIX MPUOOPOB, CXEM U
YCTPOMCTB Pa3iU4YHOro (h)yHKIIMOHAJIBHOIO HAa3HAUYEHUS B COOTBETCTBUM C TEXHMUYECKUM 3aJlaHHEM C
MCIIOJIb30BaHUEM CPE/ICTB aBTOMATHU3AI[MH POEKTUPOBAHHUSI.

B pesynbrare u3ydeHus IUCHUIUIMHBI O0Y4atoIUNCs JOKEH:

— 3HAThb DKBHUBAJCHTHBIE CXEMbl AKTHBHBIX JJIEMEHTOB; METOJbl AaHaJIN3a 4YacTOTHBIX U
MIEPEXO/IHBIX XapaKTEPUCTUK; NPUHLMIBI JEHCTBHS W METOABl pacueTa YCHIMTENEH, TE€HEpaTopoB,
CTAaOWIM3aTOPOB W TMpeoOpazoBaTeieil 3MEeKTPUUECKUX CHUTHAJIOB; JJIEMEHTHYIO 0a3zy aHajJoroBOM H
UGpPOBON TEXHUKH, MPUHIUMBI JEHCTBUS M METOJbl pacueTa 3JIEMEHTOB aHAJOTOBBIX M LU(POBBIX
MHTETrPaIbHBIX CXEM.

— yMeThb IPOBOJIUTH aHAIW3 LENEH NPU MOCTOSHHBIX M CHHYCOMAAJIBHBIX BO3ACUCTBUSX, a
TaKk)Ke TIpU BO3JACHCTBUU CUTHAIOB IPOU3BOJILHOW (OPMBI, MMITYIbCHBIX CHUTHAJIOB; aHAJIU3UPOBATH
BO3JICHCTBHSI CUTHAJIOB HA JIMHEWHBICE W HE JIMHEHHBbIE IENH, NPOU3BOAUTH pPacueT YCWIMTEIECH,
TeHepaTopoB, CTAOMIM3aTOPOB U IMpeoOpa3oBaTeneil AMEKTPUYECKUX CHUTHAJIOB; OCYILECTBIATH BBIOOD
AJIEMEHTHOW 0a3bl aHaJOrOBBIX M IM(PPOBBIX HMHTErPAJIBHBIX CXEM; CHHTE3HpPOBAaTh AHAJIOTOBBIE U
u(poBbIE YCTPOICTBAa HAa OCHOBE JaHHBIX 00 UX (DYHKIHMOHAIBHOM HAa3HAYEHUH, OSJIEKTPHUECKUX
napaMeTpax M yCcJIOBHIX IKCIUTyaTalllu.

— BJaJeTh METOJaMHU aHAIN3a IEPEXOIHBIX MPOLECCOB B JUHEMHBIX M HEIMHEHHBIX LEIMSX;
CTaHJAapTHBIMU IIPOTPAMMHBIMHU CPEJICTBAMHU KOMIIBIOTEPHOTO MOJEJIMPOBAHUS DJIEKTPUUECKHUX LIETEH;
TEXHUKOH TMarHOCTUKH JIEKTPOHHBIX CXEM.

4. O0beM IMCUHMIIMHBI M BUABI Y4e0HOH padoThI
OO6m1ast TpyI0eMKOCTh TUCIUTIUIMHBI COCTaBIsAeT 4.0 3a4€THBIX €IUHUIIBI U TIPEICTaBIeHa B Tadnuiie 4.1.
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Tabnuna 4.1 — TpynoeMKOCTb TUCITUTLIAHBI

Bunbl yueOHOM neaTenbHOCTH Bcero yacos Cemectpsl
6 cemecTp 7 cemecTp
AynuTopHbI€ 3aHATHS (BCETO) 26 8 18
Jlexyuu 10 6
Ilpakxmuueckue 3auamus 8 2
Jlabopamoprwvie pabomoi 8
CamocrosTenpHas pabota (Bcero) 109 64 45
Buinonnenue konmponvuvix pabom 11 11
Bcero (6e3 sx3amena) 135 72 63
[ToaroroBka u ciada sK3aMeHa 9 9
OO6miast Tpy10€MKOCTb, U 144 72 72
3aueTHble EauHuIn: 4.0
5. ConepxaHue TMCUMILTUHBI
5.1. Pa3nenbl AMCUMILUIMHBI M BUbI 3aHATHI
Paznenpl AMCIUTIIIMHBI M BUJIBI 3aHSATUI MPUBEACHBI B Tabnwmie 5.1.
Tabnuna 5.1 — Pasgensl IUCHUIIMHGBL U BUABI 3aHATHA
—_ o]
o = te} © g = o =
T S I~ = 5o g0
HasBanwust pa3fennoB TUCIUTLTHBI % ) o, & 52 & 5
= 5 G s 890 2E
o, < < o 9 ST
6 cemecTp
1 [TapameTpsl U XapaKTEPUCTUKU UMITYIbCHBIX CHTHAJIOB 2 16 18 OIIK-3,
I1K-2,
ITK-5
2 KiroueBble ycTpOMCTBA, PA3HOBUIHOCTH KIIFOUEH, 1 1 14 16 OIIK-3,
MEePEXOAHBIE TPOLIECCHI B KIIFOUEBBIX YCTPOMCTBAX IK-2,
ITK-5
3 OcHoBHbIE TapaMeTpbl HU(POBBIX UHTErpaJbHBIX cXxeM 1 16 17  OIIK-3,
U UX CXEMOTEXHHKA I1K-2,
ITK-5
4 Tanimep, LIAII, 3V 1 1 8 10 OIIK-3,
ITK-2,
ITK-5
5 MynbsTuBHOpaTOpHI 1 10 11  OIIK-3,
IK-2,
ITK-5
Hroro 3a cemecTp 6 2 64 72
7 cemecTp
6 ['eneparopbl IMHENHHO HAPACTAIOIIETO U IMHEHHO 2 3 4 23 32 OIIK-3,
MaIA0IIET0 HAPSHKEHUS ITK-2,
ITK-5
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7 CriocoObI peryIupoBaHus HAMPSOKEHUS U TOKa B 2 3 4 22 31 OIIK-3,
YCTPOHCTBAxX MpeoOpa3oBaTeIbHON TEXHUKU ITK-2,
I1K-5
HWroro 3a cemectp 4 6 8 45 63
Hroro 10 8 8 109 135
5.2. Conep:xkanue pa3aesioB JUCHUIIMHBI (110 JEKIHAM)
ConepxaHue pasenoB JUCIUIUIHH (110 JIEKIIUSAM) IPUBEACHO B Tabmuie 5.2.
Tabnuna 5.2 — ConeprkaHue pas3ieoB JUCIUILUIAH (IT0 JICKITUSM )
3 o]
= z E
2 = o
g 2 5
HasBanus paznenon Coneprkanue pas3zesioB JUCIUTIIUHBI (10 JICKITUSM ) z S8
o S E
=4 g =
e S 2
= S
6 cemectp
1 [Tapametpsl u Nmnynec. UMnynbcHas nmocienoBareabHOCTh. YacTora, 2 OIIK-3,
XapaKTEePUCTUKH CKBa)KHOCTb, OTHOCUTENbHAA JuuTeabHoCcTh. RC 1 LR nenu B I1K-2,
UMIYJIbCHBIX CUTHAJIOB HMMIYJIBCHBIX ycTpolicTBax. [lepexoqHbie mpomeccsl, I1K-5
arnepuoUYeCKUe 3BEHbS.
Hroro 2
2 KiroueBnie Kirou ¢ OD. Kitrou 3Be3za. [Iporiecchl B OunonsspaHomM 1 |OIIK-3,
YCTPOICTBA, TPaH3UCTOPE B pexKUMe Kiroua. Hacelenne Tpan3ucropa. ITK-2,
Pa3HOBUAHOCTHU MHuorokacka/iHble yCHIIUTENH Kiacca D u MeTonuka ux ITK-5
KJIFOYEH, IEPEXOAHBIE  PACUYETOB. YCTPOMCTBA HA MOTYNPOBOIHUKOBBIX MPUOOpax ¢ S
MPOLIECCHI B KIIFOYEBBIX UM N XapaKTepUCTUKAMH. DJIEMEHTHI C OTPULIATeIbHBIM
ycTpoiicTBax cornportuiaeHreM. OAHONEPEXOAHbII TPAH3UCTOP U €T0
npumenenue. Bapuantsl cxem Ha OIIT, meToquku pacyera.
Hroro 1
3 OcHoBHBIE OcHOBHbIE TapaMeTpbl UPPOBBIX HHTETPATBHBIX CXEM. 1 OIIK-3,
napametpsl uposbix  Tpurrep llImuara u RS-tpurrep Ha AMCKPETHBIX IEMEHTAX; [1K-2,
MHTETPAJIBHBIX CXEM U BapUaHTBI CXEM YIIpaBJICHUs. TpUITEP ¢ SMMUTEPHON CBA3BIO. I1K-5
UX CXEMOTEXHUKA dopMupoBaHUE JIOTHYECKUX ypoBHEH RS- Tpurrep na
JUCKPETHBIX MIEMEHTaX. BapuaHThl cXeM yIpaBlleHHUS.
Meroauka NpoeKTUpPOBaHUS.
Hroro 1
4 Tanmep, LIAII, 3V WHTerpanbHblii TaiiMep U ero npuMeHeHne. OTHOTaKTHBIN 1 OIIK-3,
taiiMep 1006BU 1. Cunre3 curHanoB cnenuaibHON GopMbl Ha [1K-2,
6aze LIAIIL. Marpuist 3V, npeoOpa3oBaHue Koia B ITK-5
HanpspKEHUe.
Hroro 1
5 MynbTuBUOpaTOpsl  3aTOPMOKEHHBIE U aBTOKOJIE0ATEIbHBIE MYJIbTHBUOPATOPHI. 1 | OIIK-3,
Knuymuit MynsTuBHOpaTop Ha GUMONIAPHBIX TPAH3UCTOPAX. [1K-2,
[IpuHnnn neicTBrs, METOIMKa pacueTa BapuaHTel cxem I1K-5
aBTOKOJIE0ATENIbHBIX MYJABTUBUOPATOPOB. MyIBTUBHOPATOPHI
¢ TpaHC(HOPMATOPHOM CBA3BIO U OJIOKUHT-TEHEPATOPHI.
Pexxumebl paboTel. BapuaHThl cXeM, METOIMKa pacyera.
Hroro
Hroro 3a cemectp 6
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7 cemecTp
6 I'eneparops! InHENHHO CXEMOTEXHUUECKHE PEILIECHNUS, IPUHLUII IEUCTBUS U 2 OIIK-3,
HapacTarolero u METOAUKH pacuera. [1IK-2,
JIMHEHHO MAJAkoMero  pr-. .. 2 IIK-5
HaNPSHKEHUS
7 CriocoOsl 1M npeobpa3oBarenb. CXeMOTEXHUUECKUE PELICHMS, 2 OIIK-3,
peryaIupoBaHUs MPUHIIUI JEHCTBUS U METOAUKH pacuera. IcTouHuKH I1K-2,
HaIpSKCHUS M TOKA B [IUTaHUS HA OCHOBE KIIFOUEBBIX cxeM. DopMupoBaHue IIK-5
yCcTpoiicTBax AJITOPUTMOB YIPABJICHUS KIIOUYEBBIMU UCTOYHUKAMU
npeoOpa3oBaTeNbHON  THTAHHUS.
TEXHUKH Wroro 2
Hroro 3a cemecTp
Hroro 10

5.3. Pazpesbl AMCHUILUIMHBI U MEKINCHUILIMHAPHBbIE CBSI3H ¢ 00ecneYBAKINMMU (MPeAbIAYIMMH)
U o0ecnieduBaeMbIMU (IMOCTEAYIOIIMMU) JUCUUIITIMHAMM

Paznenbl qucuumiuHbl M MEKIUCHHUIUIMHAPHBIE CBSI3W C O00ECHEUMBAIONIUMHU (MPEABIAYIIUMH) U

o0ecrnieurnBaeMbIMH (ITOCJIEAYIONIMMHI ) TUCHUTUIMHAMY MIPECTaBIeHbI B Tabnuiie 5.3.

Tabnuua 5.3 — Pazaenbl IUCHUIUIMHBL M MEKIUCIUILIMHAPHBIE CBSI3U

Ne paznenoB qaHHOUW TUCHMIUIMHBL, I KOTOPBIX HEOOXOIUMO

HauMeHOBaHUE TUCLUILINH n3ydeHHe 00ECTICYMBAIONINX U 00€CIIeUNBACMBIX JUCIUTUIINH
1 2 3 4 5 6 7
[IpenimecTByronme 1UCHUIITUHbI
1 AnanoroBas 3J1€KTpOHUKA + + + + + + +
2 MHKpPOCXEMOTEXHHKA + + + +
3 MUKpPO3IEKTPOHUKA + + + + +
4 TeopeTnuecKkue OCHOBBI
p + + + +
ANIEKTPOTEXHUKHU
Teopust aBTOMaTH4€CKOT"
5 Teopust aBTOMaTu4eCKOrO + + + +

yTpaBlIeHUS

HOCHGI[y}OH_II/Ie JAUCIHUITIIMHBI

1 3amura BeITyCKHOM
KBaJIM(PUKALIMOHHON palboTHI,

+ + + + + + +
BKJIIOYasl IOATOTOBKY K MPOLIEAYype
3aIIUTHI U IPOIEAYPY 3aIIUTHI
2 Metozpl aHaM3a U pacyera + + + + N + +
AIIEKTPOHHBIX CXEM
HOBBI IT BaTeIbLHOU
3 OcHo peoOpa3oBaTeIbHO + + 4 + +
TEeXHUKH
4 DHepreTHUecKas IEKTPOHUKA + + + + + + +

5.4. CooTBeTCTBHE KOMIIETEHIHIi, JOPMHUPYEMbIX TPH U3YYEeHHH THCHHUIJIUHBI, 1 BUI0B 3aHATHI
CooTBeTCTBHE KOMIETEHINH, (OPMUPYEMBIX MPH HM3YYCHUH JUCIUIUIAHBI, ¥ BUIOB 3aHSTHHA
IpeCTaBiIeHo B Tabmuie 5.4.
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Tabnmuma 5.4 — CooTBeTCTBHE KOMIIETECHIMH, (OPMHUPYEMBIX MPH H3YYEHUH AUCHUIUIMHBI, ¥ BHJIOB
3aHATHU

E Bunrnl 3anstuit
=l .
g .
) =B TR (=
5 < o & & DopMbI KOHTPOJIS
= ] ¥ .
= = s g =
S o s
oz = = O
OIIK-3 + + + +  BpImonnenne KOHTPOIBHOM paboThl, OTUET 110 UHAMBHYATHHOMY

3apanuio, [IpoBepka KOHTPOIBHBEIX paboT, OTYeT Mo 1abopaToOpHOI
pabote, Onpoc Ha 3aHATUAX, TecT, OTYET 110 NPAKTUYECKOMY 3aHITHIO

I[K-2 =+ + + +  BpInmosHeHHe KOHTPOJIBHON paboThl, OTYET 110 HHANBUIYAILHOMY
3aganuio, [IpoBepka KOHTPONIBHBIX padot, OTUeT 1o JaboparopHO
pabote, Omnpoc Ha 3aHATUAX, TecT, OTYET M0 NPaKTUYECKOMY 3aHITHIO

I[IK-5 |+ + + +  BpImonHeHnue KOHTPOIBHOM paboThl, OTUET 110 UHAMBHYATHHOMY
3afaHuo, IIpoBepka KOHTPOIbHBIX padoT, OTueT 1o JaboparopHoOn
pabote, Onpoc Ha 3aHATUAX, TecT, OTYET 110 NPAKTUYECKOMY 3aHITHIO

6. UnTepakTuBHbIE MeTOABI U GOPMBI OPraHU3ALHUHN 00yUECHHS
He npenycmorpeno PVYIIL

7. JIabopaTropHbie padoThI
HanmenoBanue 1abopaTopHbIX padoT nmpuBeneHo B Tadmuie 7.1.
Tabnuna 7.1 — HanmeHoBaHuE 1ab0OpaTOPHBIX paboT

3 0]
= z 5
2 = 0
g 2 5
HasBanwmst paznenon HanmenoBanue 1ab0opaTtopHBIX padoOT 5" &5
o S g5
=4 a =
Y Q2
= S
7 cemecTtp
6 I'eneparopsl muHEITHO  ['eHepaTOphl TUHEHHO HAPACTAIOIIETO HAMPSKEHUS 4  OIIK-3,
HapacTarolero u (ITINH). RC-1ienu B UMIYNIbCHBIX YCTPOMCTBaX I1K-2,
JIMHENHO MaJaroliero (dopmupyromme 1enu) ITK-5
HaPsKEHUS Vrtoro
7 CriocoOb1 Hctounuku nutanus Ha OCHOBE KJItO4eBbIX cxeM. [IINM. 4  OIIK-3,
peryinpoBaHus ®opMUPOBaHUE AITOPUTMOB YIPABICHUS KIOUEBBIMU I1K-2,
HaIpsKEHUS U TOKA B HMCTOYHUKAMH MUTAHUS HA OCHOBE aHAJIOTOBBIX IIETICH. IK-5
YCTPOMCTBAX Maremarnueckoe onucaHue
npeoOpa3oBaTeIbHON Vroro 4
TEXHUKH

Hroro 3a cemecTp

Hroro

8. IpakTHyeckue 3aHATHS (CEMUHAPHI)
HanMenoBaH#e MpakTHYECKUX 3aHIATUN (CEMHUHAPOB) MpUBEACHO B Tabmwuie 8.1.
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Tabnuma 8.1 — HanMeHOBaHUE MPaKTUYECKUX 3aHATHH (CEeMUHAPOB)

- -
Q = 4
e &3
HaszBanus pasznenos HanMeHoBaHMe MPaKTHUECKHUX 3aHATUN (CEMHHAPOB) 5" S5
o S E
X o =
2 o 2
~ S
6 cemectp
2 KimroueBble ycTpoicTBa, [lepexoHbie Mponecchl B KIIOYEBBIX YCTPOUCTBAX. 1 OIIK-3,
pa3HOBHUIHOCTH Kitodel, IIporecchl B OUIIONSIPHOM TPAH3UCTOPE B PEIKUME KITIOUA. [1K-2,
nepexoaHble mpoiecchl B Hachllienue Tpan3ucropa. ITK-5
KJIFOYEBBIX YCTPOHUCTBAX  pr 1
4 Tanwmep, LIAII, 3V WuTerpanbHblil TaiiMep U ero npuMmeHenune. Marpuiist 3V, 1 OIIK-3,
npeoOpa3oBaHUE KO/Ia B HANIPSKEHUE. I1K-2,
Hroro IIK-5
Hroro 3a cemecTp 2
7 cemecTp
6 I'eneparopsl muHeitno  [JIMH, npuHuun aeiicTBus, Maremaruyeckas MOJEb, 3 OIIK-3,
HapacTarollero u METOJIMKH pacyeTa, peaju3alis Ha aHAJIOTOBBIX JIEMEHTaX ITK-2,
JMHEHHO Ma/Iao1Iero Vrtoro 3 ITK-5
HaIPSKCHUS
7 Cr1ocoOsl HMcrounuku nutaHus Ha OCHOBE KIIOUEBEIX cxeM. IITM. 3 OIIK-3,
peryanupoBaHus dopMHUpOBaHKE aJITOPUTMOB YIIPABICHUS KIIOUEBBIMU [1K-2,
HaIpsKEHHUS ¥ TOKA B MCTOYHUKAMH MUTAHUS HA OCHOBE aHAJIOTOBBIX ILICTICH. [1K-5
yCcTpoicTBax MaremaTndeckoe orucaHue
npeoOpa3oBaTeIbHON Vrtoro 3
TEXHUKH
Hroro 3a cemecTp
Hroro

9. CamocrosiTeibHasA padoTa
Bunsl camocTosTenbHON PabOTHI, TPYAOEMKOCTh M (OPMUPYEMbIE KOMIIETEHIIMH TIPE/ICTABICHBI B
tabmuue 9.1.
Tabnuua 9.1 — Bunel camocTosTenbHON padOThI, TPYI0EMKOCTh U (hOpMUPYEMBbIE KOMITETEHIIUT

T 0]
= z S
Q = =
o g O =
Bunnl camocrositensHOU S a o)
HasBanns paznenos S =5 @opMBbI KOHTPOJIA
paboThI 3 S 2
=4 a =
el S 2
= S}
6 cemecTp
1 [TapameTtpsl u ITonroroBka K NpakTU4ECKUM 6 OIIK-3, Omnpoc Ha 3aHATHSX,
XapaKTepUCTUKHU 3aHATHAM, CEMUHApam [1K-2, Oruer no

HUMITYJIbCHBIX CUT'HAJIOB 4 I1K-5 HHAUBUIYAJIbHOMY

[TpopaboTka ITeKIIMOHHOTO
3amannio, OTyer 1mo

Marepuaia .
naboparopHoii pabote,

[ToaroroBka K 1a60paTOpHBIM 6 Tecr

pabotam

Htoro 16
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2 KimroueBbie ycTpoicTBa, [loaroroBka kK mpakTHYECKUM 4  OIIK-3, Omnpoc Ha 3aHATHUSAX,
Pa3HOBHUIHOCTH KJIFOUEH,  3aHATHSIM, CEMUHApam IIK-2, Ortuer no
MEPEXO/IHEIE MPOLECCHI B TIpopaGoTKa IEKIHOHHOTO 4 ITK-5 I/IHI[I/IBI/II[Y?)J‘IBHOMY
KIOYCBBIX YCTPOHCTBAX  \\oyonira g 3afianuto, OT4eT 110
nabopaTopHOi padore,
[Toaroroska k 1a00paTOpHBIM 6 Tecr
paboram
Utoro 14
3 OcHoBHblIe TapameTpbl  [loAroToBKa K MpakTUYECKUM 6 | OIIK-3, Ompoc Ha 3aHATHSX,
IU(POBBIX UHTETPATBHBIX 3aHATHUSM, CEMHHAPAM [MIK-2, Oruer mo
CXEM M HX CXEMOTEXHHKA | [0 6 yiea, IEKIHOHHOTO 4 I1K-5 I/IHI[I/IBI/II[}’?)J‘IBHOMY
HU TYET I
Mmarepuaia 3ajaHmo, ue 0
nmabopaTopHOi padore,
[ToaroroBka k 1a00paTOpHBIM 6 Tecr
paboram
Utoro 16
4 Taiimep, LIAIL, 3Y [ToaroTroBka K MPakTUYECKUM 4  OIIK-3, Ompoc Ha 3aHATHSIX,
3aHSTUSIM, CEMUHapam [1K-2, |Ortuer o
I1K- WHIUBY bHOM
[IpopaboTka JIEKITMOHHOTO 4 5 A )ly%JI OMy
Marepuaia 3ananuto, Tect
Hroro
5 MynbTUBHOPATOPHI [ToaroToBKa K MPaKTUYECKUM 4  OIIK-3, Ompoc Ha 3aHATHSIX,
3aHSTUSIM, CEMUHapam [1K-2, |Ortuer o
I1K- WHIUBY bHOM
[TpopaboTka JIEKIIMOHHOTO 6 5 A HYleJI oMy
Marepuaia 3ananuto, Tect
Htoro 10
Hroro 3a cemecTp 64
7 cemecTp
6 ['eneparopsl TUHEIHO BrinonHeHne KOHTPOJIBHBIX 6 OIIK-3, BemonHeHue
HapacTaIoIIEro U JUHEHHO padoT [IK-2,  KOHTpOJBHOU PabOTHI,
TaJ[al0NIero HaNPLHKEHAS OITOTOBKA K IPAKTHUECKHM 6 [1IK-5 8np0c Ha 3aHITHAX,
3aHATUSAM, CEMUHApaM Taet o
WHINBUTYATEHOMY
[TpopaboTka JIEKITMOHHOTO 5 sananuio, OTYeT Mo
MaTcpHajia nmabopaTopHoii padore,
Odopmienne oT4eToB 1o 6 IIpoBepka KOHTPOJBHBIX
n1a0opaTopHBIM paboTam pabort, Tect
Htoro 23
7 Cnioco0b1 BrinonHeHe KOHTPOJIbHBIX 5 OIIK-3, Bsmonxenne
peryinpoBaHus pabot [IK-2,  KOHTpPOJBHOU PaOOTHI,
HAlP:DKEHH H TOKa B TTOArOTOBKA K MPAKTHIECKHM 6 I1K-5 8npoc HA 3aHATHUSAX,
ycrpoucTsax . 3aHATUSM, CEMUHApaM Taet o
npeoOpa3oBaTeNbHOM WHINBUIYATEHOMY
TEXHUKHU [TpopaboTka JEKIMOHHOTO S5 3amanuio, OTYeT 1Mo
MaTcpHajia nmabopaTopHOii padore,
Odopmienne oT4eToB 1Mo 6 IIpoBepka KOHTPOJIBHBIX
n1a00paTopHBIM paboTam pabort, Tect
Uroro 22




Hroro 3a cemectp 45

IToaroroBka u cada sK3aMeHa 9 DK3aMeH
Hroro 118

10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OHEHKH YCIIEBA€MOCTH 00y4al0IIMXCSA
PeiituHroBas cucrema He UCIIONB3YETCS.

12. Y4eOHO-MeTOAUYECKOE M MH(OPMALIMOHHOE OOecriedeHre JUCHMIITIMHBI

12.1. OcHoBHas JqUTEpaTypa

1. TepacumoB B. M., CkpopuoB B. A. DOnekTpoHHbIE LEMH MU MHKPOCXEMOTEXHHUKA.
CxeMOTexXHHUKa KIIFOUEBBIX YCTPOHCTB (OpMUpPOBaHUS U MPEOOPa30BaHUs CUTHAJIOB | Y4yeOHoe mocodue /
QenepaibHOE areHTCTBO MO 00pazoBaHUIO, TOMCKHUN TOCYIapCTBEHHBIH YHHUBEPCUTET CHUCTEM
yIpaBlIeHUs U paanodJaekTpoHuku, Kadenpa npomsinmiennoit anekrponuku. - Tomck : TYCVYP, 2007. -
208 c. : mi., Tabm. - bubmuorp.: c. 207-208. - 189.10 p. (manmmuue B 6ubmorexke TYCYP - 92 5k3.)

2. YuebHOe nocobue «MHKpPOCXEMOTEXHHUKA. AHanoroBasgs ~ MHKPOCXEMOTEXHHUKA»
[DnexTpoHHbI pecypc] : st HanpasieHus: noArotoBku 210100.62 «OnekTpoHUKa U HAHOZJIEKTPOHHUKAY.
[Mpodpwmns: «IIpombimennas snexrponuka» / Jlerocraee H. C., YerBepro K. B. - 2014. 238 c.
[Onextponnslii pecypc] - Pexum mocryma: http://edu.tusur.ru/publications/4289 (nmara oOpartieHus:
27.06.2018).

12.2. lonosiauTeIbHAS JIUTEpaTypa

1. CxemoTexHHMKa aHAJOTOBBIX JEKTPOHHBIX YCTPOWCTB : yuyeObHOe mocobue ams By3oB / B. H.
[TaBnoB. - M. : Axanemus, 2008. - 287, [1] c. : uin., Tabn. - (Beiciee npodeccronanbHoe 00pa3oBaHue.
Pannorexnuka) (YuebHoe mocobwue). - bubmumorp.: c. 284. - ISBN 978-5-7695-2702-9 (nanuuue B
oubmmorexke TYCVYP - 26 3k3.)

2. DIeKTpOHHBIE LIEMU U MHKPOCXeMOTexHuKa : YueOHuk ans By3oB / FO. A. beictpos, U. I.
Muponenko. - M. : Beicmias mkona, 2002. - 384 c. : wi. - bubnmorp.: c. 382. - ISBN 5-06-004040-2 (B
nep.) (Hanuuue B 6ubmarorexe TYCVYP - 101 5k3.)

3. OCHOBHBIE CXEMOTEXHHYECKHE CTPYKTYPHI MH(PPOBOW WHTETPAIBHONH MHUKPOAIICKTPOHHUKH:
[Ipesentamuss / Jleroctaee H. C. - 2015. 27 c. [OnekTpoHHbIH pecypc] - Pexum pgocryma:
http://edu.tusur.ru/publications/5585 (xara oopamenus: 27.06.2018).

4. Krnaccuduxamusi HHTErpaibHbIXx MHKpocxeM. Cucrema 0003HAaYeHHMI WHTETpalbHBIX
mukpocxem: [Ipesenrarus / JleroctaeB H. C. - 2015. 30 c. [OnexTponnsii pecypc| - Pexxum goctyma:
http://edu.tusur.ru/publications/5579 (mara obpamenwus: 27.06.2018).

12.3. YueOHO-MeTOAUYECKIE MOCO0Us

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOUs

1. Cxemorexnuka. JlaOopartopusiii mnpaktukym / A.B. Tomop, A.B. baxmer; Tomckuit
rOCYJIapCTBEHHBII YHUBEPCUTET CHCTEM YIIPaBICHHUS U paJuo31eKTpoHuku, Kadenpa mpombllIeHHOM
anektponuku — Tomck: TYCVYP, 2018. — 55 c.: wn., Tabn., npuin. — bubmuorp.: c. 50. [DnekTpoHHBIA
pecypc] - Pexxum mocryna: http://ie.tusur.ru/docs/new/lab/st/l_st.pdf (qara o6parenus: 27.06.2018).

2. CxeMoTexHHKa. YUYeOHO-METOIUYECKOE IMOCOOWe IS MPOBEICHUS MPAKTUYECKUX padoT /
AN. Boponun, IO.H. TanoBuukwuii, A.B. Tonop; ToMCkuil rocyrapCTBEHHBI YHMBEPCUTET CHUCTEM
yIpaBIeHHS U paauouiekTpornku, Kadenpa mpomeimienno snekrponnkn — Tomck: TYCVYP, 2018, — 71
c.. Wi, Tabm., mnpun. — bubmuorp.: c. 54. [DnexTpoHHbli pecypc] - Pexum pocryna:
http://ie.tusur.ru/docs/vai/st_ump.pdf (nara oopamienns: 27.06.2018).

3. CxemoTexHUKa. YUeOHO-METOAMUYECKOE MOCOOUEe MO CaMOCTOATEIbHOUW paboTe CTYNEeHTOB /
C.I. Muxanpuenko, B.A. CkBopuoB; TOMCKHI TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U
panuosnexkrponuku, Kadpenpa npomsinuieHHo# snektponuku — Tomck: TYCVYP, 2018. — 58 c.: ni., Tabm.,
npui. — bubmmorp.: ¢. 56. [DnexTponHsit pecype] - Pexxum mocrtyma: http://ie.tusur.ru/docs/msg/st_rsr.pdf
(mara obpamienus: 27.06.2018).
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12.3.2. Y4yeOHO-MeTOAUYECKHE TTOCOOUS ISl JIMI] C OTPAHNYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbSI M
HHBAJIN/I0B

Y4eOHO-MeTOoMUeCKre MaTeprabl sl CAaMOCTOSTEIbHOW U aylIUTOPHON paboThl 00ydaromuXxcs
U3 YHClia JIMI C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI M MHBAJIMI0B MPEIOCTABISAIOTCA B opmax,
aIATUPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCIIPUSATHUS HHPOPMAIIHH.

Jlast M1 ¢ HapylIeHUsIMH 3PeHusl:

— B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

— B IIe4aTHOW (hopMe YBETMUEHHBIM IIPH(PTOM.

JIst M1 ¢ HapyLIeHUusIMH cJIyXa:

— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA,;

- B IIe4aTHOU (hopme.

Jliis1 U1 ¢ HAPYIIeHUSIMU ONIOPHO-BUTaTeILHOIO annapara:

- B (hopMe 2JIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHO (hopme.

12.4. IIpodeccuonasibHbie 0a3bl JAHHBIX U HHPOPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMbI
1. [larenrtnas 6aza PO 1o TOTIOJIOTHSIM HHTETpaIbHBIX cXeMm:
http://lwww1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform_retrieval_system/

13. MarepuaibHO-TeXHH4YeCKOe o0ecreyeHue TUCHMILINHBI M TpedyeMoe MPporpaMMHoe
ob0ecrnieyenme

13.1. O0mue TpedOBaHNS K MATEPHAJIbHO-TEXHMYECKOMY M IPOrPAMMHOMY 00ecIe4eHH 0
AUCHUILIUHBI

13.1.1. MarepuajibHO-TeXHHYECKOE U POrPaMMHOe o0ecrnedeHne sl JJeKIMOHHbIX 3aHATH I
Jnis mpoBeneHus 3aHATAN JICKIMOHHOTO THIA, TPYIIOBBIX W WHAWBHUIYATbHBIX KOHCYJIBTAIIHA,
TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTTeCTAllMU UCIOJIB3YeTCsl yueOHasi ayJIuTOPUS C KOJHMYECTBOM
[I0Ca/I0YHBIX MeCT He MeHee 22-24, 000pyaoBaHHas JOCKON U cTaHIapTHOM yueOHoM Mebernbto. MMerores
JEMOHCTPAIIMOHHOE 00OpYyIOBaHUE W YYEOHO-HAIISHBIE TOCOOUs, 00CCIICUMBAIONINE TEMaTHUCCKUE
WUTIOCTPAIUH T10 JICKIIHOHHBIM pa3iesiaM JUCIUTUIAHBL.

13.1.2. MarepuaJibHO-TeXHHYECKOE U IPOrPAMMHOe o0ecneyeHue JIJisl NPAKTUYeCKUX 3aHA Tl

Jlaboparopusi SIEKTPOTEXHUKH U AIIEKTPOHUKH

yueOHasi aynuTopus JUis MPOBEIACHHS 3aHATHM MPaKTUUYECKOro TUIa, ydeOHas ayJuTOpHs s
MIPOBEICHHS 3aHATUH TabOpaTOPHOTO THUIA, yueOHas ayIUTOPHS AJI MPOBEICHUS 3aHATHI CEMHUHApPCKOTO
THUIIA, TIOMEIIEHNE JJI KypCOBOTO IPOEKTUPOBAHNUS (BBIIOJIHEHUS KYpCOBBIX padoT)

634034, Tomckas obmnacts, I. Tomck, Bepmnnuna ynuna, 1. 74, 3026 aya.

Onucanue uMmeroIerocs 000pya0BaHus:

- [IepconanbHble KOMIIBIOTEPHI — 12 WT.;

- Ocmmmorpad ACK 1021 — 6 mt,;

- ['enepatop npsSMOYroIbHBIX UMIYIIBCOB — 6 IIT.;

- Ucrounuk muranusa 9B, 2A — 6 mT,;

- JlJaBopaTopHbie MaKeThI MO KYypCY «AHAIOroBas MEKTPOHUKa» — 12 mT.;

- JJaBoparopHble MakeThl 10 Kypcy «CxeMoTexHuKa» — 16 mrT.;

- JlTaboparopHbie MakeThI 1O Kypcy «MarHuTHBIE 3JIEMEHTHI 3JIeKTPOHHBIX YCTPOUCTBY» — 2 MIT.;

- Kommnext cnenuanu3nupoBaHHol yueOHO Me0eny;

- Pabouee mMecTo mpenogaBarelis.

[TporpamMmmHoe obecrieueHue:

— ASIMEC

— [Far Manager

— Google Chrome

— LTspice 4

— LibreOffice

— Mozilla Firefox

— PTC Mathcad13, 14
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— Windows XP Pro

13.1.3. MarepuaJibHO-TEXHHYECKOE H IPOrPaMMHoOe odecnedyeHne 1JIs J1adopaTopHbIX pador

Jlaboparopusi SNEKTPOTEXHUKH U AIIEKTPOHUKH

yueOHasi ayauTopus JUIs MPOBENCHUS 3aHATHI MPaKTUYECKOTO THIla, ydeOHas ayauTOpHs IS
MIPOBEIEHUS 3aHATHIA TabOpaTOpHOro TUMA, YueOHAast ayIuTOPHS 7Sl IPOBEACHHS 3aHATUH CEMUHAPCKOTO
THUIIA, TIOMEIIEHUE AJI KypCOBOTO MPOEKTUPOBAHUS (BBIIOJIHEHUS KYpPCOBBIX padoT)

634034, Tomckas obmacts, T. Tomck, Bepmununa ynuna, a. 74, 3026 aya.

Ornucanue uMeroIerocs 000pyI0BaHuUs:

- [lepconanbHble KOMIIBIOTEPHI — 12 WIT.;

- Ocmwmorpad ACK 1021 — 6 miT,;

- ['eneparop npsMOyToJbHBIX UMIYIIBCOB — 6 IIIT.;

- UcTtounuk nutanus 9B, 2A — 6 mT.;

- JJabopaTopHble MakeThl 110 KypCy «AHAJIOroBast NEKTpOHUKa» — 12 mT.;

- JJabopaTtopHbie MakeThI 10 Kypcy «CxeMoTeXHuKa» — 16 mT.;

- JJabopaTtopHble MakeThl 10 Kypcy «MarHuTHBIE 3JIEMEHTHI 3JIEKTPOHHBIX YCTPOMCTB» — 2 WIT.;

- KommuiekT cnenuanu3upoBaHHON yaeOHOM MeOeu;

- Pabouee mecto npenonasares.

[IporpammHoe obecrieueHue:

— ASIMEC

— Far Manager

— Google Chrome

— LTspice 4

— LibreOffice

— Mozilla Firefox

— PTC Mathcad13, 14

— Windows XP Pro

13.1.4. MarepuajibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecredeHne 1Jisi CAMOCTOSATEIbHOH padoThl

Jnst caMoCTOsTEIbHON pabOThl MCHONB3YIOTCS ydeOHbIe ayAMTOPUH (KOMITBIOTEPHBIE KJIAcChl),
PaCIOJIOKEHHBIC TI0 aJIpecaM:

- 634050, Tomckast o6macTb, . Tomck, Jlernna npocriekT, 1. 40, 233 ay.;

- 634045, Tomckast o6macTh, I. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;

- 634034, Tomckast o6nacTh, I. Tomck, Bepmmnanna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckast 06macTb, I. Tomck, Bepmmnauna ynuia, 1. 74, 207 ay.

CocraB 000pya0OBaHUSA:

- yueOHast mebeb;

- komnbroTepsl kiacca He Huke [IDBM INTEL Celeron D336 2.81'Tw. - 5 it

- KOMIBIOTEPHl MONKIIOUEeHbl K ceTu «VHTepHeT» U o00ecrneynBaroT AOCTYN B AJIEKTPOHHYIO
HH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENY YHUBEPCHUTETA.

[lepeyenb mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;

- 7-Zip;

- Google Chrome.

13.2. MarepuajibHO-TeXHUYECKOe o0ecnedeHne TUCHUIIIHHBI VIS JIMI ¢ OTPAHHUYECHHBIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

OcBoeHHE NUCHIMIUIMHBI JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 370POBbS U HHBAIHIAMH
OCYIIECTBIISIETCS C UCIIOIH30BAHUEM CPEJICTB O0YUEHHS OOIIETO U CIeUaTbHOTO HAa3HAYCHHUS.

[Ipu 3aHsTHSAX ¢ OOydYaOIMIMMHCS € HAPYUIEHHMSIMH CJIyXa TPEIyCMOTPEHO HCIIOIh30BaHUE
3BYKOYCWJIMBAIOLLIEH anmaparypbl, MYJIbTUMEIUNHBIX CpPEICTB W JPYrUX TEXHUYECKUX CPEICTB
npueMa/nepeaadn yaeOHoi umH(opMaruu B JOCTYMHBIX (popmax, MOOMIBHOW CHUCTEMBI TpPETofaBaHUs
Uit 00y4arouXcsl ¢ UHBATHIHOCTBIO, MIOPTATUBHOW WHAYKIIMOHHOW CUCTeMBI. YdeOHas ayquTopus, B
KOTOPOM 3aHUMAIOTCS OOyYaroliuecs ¢ HapylIieHHeM Cclyxa, o0OpyIoBaHA KOMITBIOTEPHOM TEXHUKOM,
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ayIMOTEXHUKOW, BUACOTEXHUKOM, NEKTPOHHOM JOCKOM, MYJIbTUMEIUIMHON CUCTEMOM.

[Tpu 3ansATHAX C OOYYaIOUIMMUCSA € HAPYLIEHUSIMHU 3PEHUSIMHM IIPEIYCMOTPEHO UCIIOJIb30BaHKE B
JICKIIMOHHBIX U Y4EOHBIX ayIUTOPHIX BO3MOKHOCTH IIPOCMOTPA yIaJCHHBIX 00bEKTOB (HapuMep, TEKCTa
Ha JIOCKE WM ClIaiifia Ha SKpaHe) MpH MOMOIIM BUAECOYBEIUUUTENEH 17151 KOM(DOPTHOTO MPOCMOTpa.

[lpu 3aHATHAX C OOYYAIOUIMMHCA C HApPYLIEHHSIMH ONOPHO-ABUIaTeJbHOI0 amnmapara
UCIONB3YIOTCSl aJbTEPHATUBHbBIE YCTPOMCTBA BBOJA HMH(OpPMAlMM W JApPYrHe TEXHUUYECKUE CpelCTBa
npuema/mepenadu ydeOHOW HMHGOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMbI OOyUCHHS JUIS
JHOJIeH ¢ MHBAJIUIHOCTHIO.

14. OIIeHO‘lHLIe MaTepuajJbl  METOANIECCKUEC PEKOMECHIAIIUH M0 OPraHU3allui U3YYCHUH
AUCHHUIIIMHBI

14.1. Conep:kanue OLIEHOYHBIX MaTEePHAJIOB M MeTOAMYECKHE PEKOMEeHIalNu
Jis onleHKH creneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOSHHS 3aKPEIUICHHBIX 3a JUCIHILIHHOMN
KOMIIETEHIIUH MCIIONB3YIOTCS OLICHOYHBIE MAaTEPUAJIbl B COCTABE:!

14.1.1. TecToBBIE 3aJaHUA

1. ITapameTppl UMITYJIBCHBIX CUTHAJIOB
BriGepuTe npaBUIIbHBINA OTBET:
* AMIIUTY/IA, 4acToTa.
¢ JInMTenbHOCTD, CKBAKHOCTh UMITYJIBCOB.
* OTHOCHUTEINbHAS IITUTEIBHOCTh UMITYIIBCOB, YaCTOTA, BpeMsl (ppoHTa
* AMILTUTY/IA, ITUTENLHOCTD, BpeMsi ()POHTOB, CIaJ BEPIIMHbI

2. UTo Takoe aKTUBHAS JJIUTEILHOCTh UMITYJbCA?

Bei0epuTe npaBuIIbHBINA OTBET:

* JInurenpHOCTH UMITYJIbCA, U3MEpeHHas Ha ypoBHE 0,5Um.

* JUINTENIBHOCTD UMITYJIbCA, U3MEPEHHAs! 10 OCHOBAHUIO UMITYJIbCA.

* JIIMTEIBbHOCTD UMITYIIBCA, U3MEPEHHAS 110 BEPIIMHE UMITYJIbCA.

* JIAMTENbHOCTb MMIIYJIbCAa, H3MEPEHHAs Ha YPOBHE CpEJHEro 3HA4eHUs HMIYIbCHOU
MOCJIEI0BATEIILHOCTH.

3. I[TapaMeTpsl UMITYIbCHBIX I1OCIIEI0BATEIbHOCTEN
Bo16epute npaBuIbHBINA OTBET:
* AMIIIUTYJ1A, 4aCTOTa, CKBaKHOCTh UMITYJIbCOB
* AMIIUTY/IA, YaCTOTa, OTHOCUTENbHAS JJIUTEIbHOCTh UMITYIIbCOB.
* OTHOCHUTEINbHAS ATUTEIBHOCTD, YACTOTA, BpeMs (pOHTA
* AMIIUTYJIA, IIUTENBHOCTD, BpeMsi ()POHTOB, CIaj] BEPIIMHbI

4. Yro Takoe 4acToTa UMIYJILCHOM MOCIE10BaTEIbHOCTH?
Bri6epute npaBuIbHBINA OTBET:

o f=tu.
o« f=1/.
o f=1/tn.
o f=tu/T.

5. Yem xapakTepu3yeTcs KII0YeBOI peXUM pabOThl TPAaH3UCTOPA
Bri6epute npaBuIbHBINA OTBET:
» ConpoTUBIIEHHUE KIII0Ya CTPEMUTCS K HYIIIO
* BpeMms BKJIIOUEHHS U BBIKIIIOUEHHUS KIIF0Ya CTPEMUTCS K HYITIO
* MuHnManbpHas cTaTi4ecKkasl MOITHOCTh pacCEUBaHM
* Hannune koaduirienTa HachIeHUS

6. XapakTepuCTHKa IPONOPLHUOHATBLHOTO peXUMa paboThl TpaH3UCTOpa
Bri6epute npaBuiibHbBIN OTBET:
* Hanuune Toka KOJIJIEKTOP-3MUTTEPHOTO Mepexoaa
* Hanuune 6a3zoBoro Toka
» O0ecnieyeHre TPaH3UCTOPOM HPOMOPLHUOHATIHLHOTO U3MEHEHHUSI TOKA KOJUIEKTOpA 10 OTHOILIEHUIO
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K 0a30BOMY TOKY
* lI3MeHeHne HanpsHKeHUS KOJUIEKTOP-3MUTTEPHOTO Mepexo/a

7. CBOlCTBA SMUTTEPHOIO IIOBTOPUTEIIS
Bei0epuTe npaBuiIbHbIE BApUAHTHI OTBETOB!
* YcunuBaer 110 HalpsKEHUIO.
* YcunuBaer 1o TOKY.
* [IpeoOpa3yeT BBIXOAHOE COIIPOTUBIICHHUE
* Ocita0ngeT BBIXOIHOM TOK

8. CBolicTBa YCHIIMTEIHHOTO KacKaja ¢ OOIIUM SMUTTEPOM
Bei0epuTe npaBuiibHbIE BapUaHTHI OTBETOB:
* [ToBTOpSsIET BXOAHOE HANPSKEHUE
* [IpeoOpa3zyeT BBIXOJJHOE COIPOTUBIICHHUE.
* YcunuBaer 110 TOKY
* YeunuBaet 10 HalpsHKEHUIO

9. YcunmuTeNnbHbIN KacKkajl, Ha KOTOPOM MOXKET OBITh BBIMIOJIHEH CTAOMIIN3aTOP TOKa
Br16epute npaBUIIbHBIN OTBET:
* YCWIIMTENbHBINA KacKaJ] ¢ OOIUM IMHTTEPOM
* YeWIMTEeNbHBIN Kackaz ¢ o01eil 0a3oi
* YeunmuTenbHbIN Kackaj] ¢ OOIIMM KOJUIEKTOPOM
* JIudpdepeHmanbHbIi KacKa

10. O6parnas cBs3b, 0OecTIeyNBArOIIAs 33JaHHBIA KOAPPHUIIMEHT repeaadn
Bri6epute npaBuibHbBIN OTBET:
* [Tonoxxurensuas OC.
* OrpunarensHas OC.
* [Tapannensnas OC
¢ [Tocnenosarenpuas OC

11. 3apauu, pemraemble CTAOUIN3aTOPOM TOKA
Br10epuTe npaBuIbHBIN OTBET:
* [TonnepxuBaeT HEM3MEHHBIM TOK B BBIXOTHOM IICTTH
* [TonaepxuBaeT HEM3MEHHBIM BBIXOHOE HAIPSHKCHUE MPU M3MEHEHHH BXOJIHOI'O
* ObecreurBaeT HEM3MEHHOCTD BBIXOHOM MOIITHOCTH
» O0ecrneurBaeT MOCTOSTHCTBO CONIPOTUBIICHHS HATPY3KH

12. Kak obOecrnieunBaercs oOparHas CBS3b 110 HANPSKEHUIO
Bei0epuTe npaBUIIbHBINA OTBET:
* [TonoxxurenbHON 00paTHOI CBSI3BIO
* [TocnenoBarenbHOI 0OpaTHOMN CBS3BIO
* [TapannenbHOM 00paTHOM CBA3BIO
» KoMOrHMpOBaHHOI 00paTHOM CBA3BIO

13. 3agaun, pemnaeMble CTaOMIN3aTOPOM HAPSKEHUS
Bei0epuTe npaBUIIbHBINA OTBET:
» KomnencupyeT BBIXOHOE HaNpsKEHUE TPH U3MEHEHUH CONPOTUBIICHUS HATPY3KH
* [TonnepxuBaeT HEM3MEHHBIM BBIXOJHOE HAPSKEHUE NTPU U3MEHEHUH BXOJHOTO
» O0ecrnieurBaeT HEM3MEHHOCTD BBIXOJTHOM MOIIIHOCTH
» OGecrieunBaeT MOCTOSIHCTBO COMPOTUBIICHUS HATPY3KU

14. Yem omnpenensieTcst cTaOMIbHOCTD BHIXOJJHOTO HANPSKEHUS B CTA0OMIIM3aTOpax HANpsHKeHUs?
Bribepute npaBUIIbHBINA OTBET:
* [ToctosiHHOM Bpemenn koHTypa OC
* Jlemnupyrommm 3BeHOM
* Koappurmmentom OC
* YCTpOMCTBOM CpaBHEHMS
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15. Ha3znauenue koMnapaTropoB
Bri6epurte npaBUIIbHBIN OTBET:
* YCUJIEHUE CUTHAJIOB
* CpaBHEHHE CUTHAJIOB I10 YPOBHIO
* CpaBHEHHE CUTHAJIOB TI0 YaCTOTE
* OcnabieHue CUrHAJIOB

16. Haznauenue Taiimepa
Br16epurte npaBUIIbHBIN OTBET:
* 3ajaHre BPEMEHHBIX HHTEPBAJIOB
* OTcyeT BpeMeHU
* lI3MeHeHre BpeMEHHBIX HHTEPBAJIOB
* @opMHpPOBAHUE YPOBHEN CUTHAJIOB

17. ®ynkuus, peanuzyemas seMmenTom 1
Br16epute npaBUIIbHBIN OTBET:
* CrioxxeHue QyHKIH
* YMHOXKeHnEe QyHKITUN
* UnBeprupoBanue GyHKIUH
* Jlenenue dyHkimit

18. urerpanphsiii Talimep 1006BU1 apnsercs
Bei0epuTe npaBuIbHBINA OTBET:
* MHOTrOTaKTHBIM
¢ OIHOTaKTHBIM
* [Iporpammupyembeiv
* JIByXTaKTHBIM

19. Yro Ttakoe k03 GUIMEHT pa3BEeTBICHUS B IU(POBBIX HHTETPATBHBIX CXeMax?
BriGepuTe npaBUIIbHBIN OTBET:
* CtocoOHOCTH BBIEPKATH MEPETPY3KY 110 TOKY
* Koadpdunuent ycunenus
* MakcuMaabHOE KOJIMYECTBO BXOJOB MHUKPOCXEM MOJKITIOUCHHBIX K BBIXOILY
* [Tomexo3aIuIeHHoCTh

20. Ha3zHaueHne MUKPOCXEM C OTKPBITHIM KOJJIEKTOPOM
Bei0epuTe npaBUIIbHBINA OTBET:
* [ToBbIIIEHNE TOMEXO3AIUILIEHHOCTH
* OGecrieueHue COrNIacOBaHUS C BHEIIHUMHU YCTPOMCTBaMU
* [ToBblIIEHNE HArPY304HOI CIOCOOHOCTH
* OGecrieueHue CUTHATU3AIMH COCTOSTHUIM

14.1.2. Dx3aMeHALIMOHHbIE BONIPOCHI

. LIAII ¢ 1BOMYHO B3BEIIEHHBIMU PE3UCTOPAMHU.

. LIAII ¢ marpuueit Tuna R - 2R.

9. LIAII 6e3marpuyHOro THUIIA.

10. Koasl npumensiembie B LIAIT u ALIL.

11. DnemeHTsI U y37bl, Biustonye Ha TouHocTh ALIII nBoitHOrO MHTErpHUpOBaHUS.

12. DnemenTsl, Baustonye Ha TouHocTs AL mapannensHoro Thna.

13. Tpan3ucTtopHsIi Ki1rod. CBOKWCTBA, CXEMBI BKIIOYEHHS, METOAMKA pacyeTa.

14. I'eneparop JIMHENHO HapacTawoIEero HanpspkeHus. [IpuHIMn 1eHCTBUS U METOJUKA pacyeTa.
15. Ilpunnun pa6otel OIIT u Mmeronuka pacuera mynsTuBHOparopa Ha OIIT.

1. ALIIT — nmapanienbHOro TUIa.

2. ALIT — mocnenoBaTeIpHOIO TUMA.
3. ALIII — cnexmsiero Tura.

4. AIIII — 1BOMHOTO MHTETPUPOBAHUS.
5. Marpuunsie AIIIL

6. beamarpuunsie ALIIILL

7

8
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16. I'TINH co crabunuzatopom Toka 3apsiia. [IpuHIKI 1eHCTBHS, METOIMKA pacyeTa.

17. TJIMH co crabunu3aTtopoM Toka paspsaa. [I[puHmmm neicTBrs, METOAMKA pacyeTa.

18. I'eneparopsl JINHEHHOTO U3MEHSIOIIETOCS HAMPSKEHHS CO CTaOUIN3aTOpaMH TOKA.

19. HecummeTpuunsblit Tpurrep. [IpuHimn geicTBus, MeMKa pacuera.

20. Meroauka pacuera 2-X KaCcKaJHbIX KIIFOUEBBIX ycuJHuTesel (6a30Bblie nenu ¢ (hopCUpyrOIuMH
RC nemsmm).

21. blOKMHTr-TeHEpaTop B aBTOKOJI€0aTEIbHOM PEXHUME.

22. I'eneparop JUHEIHO Nagaroiiero HanpsikeHus. [[puHIun 1elcTBUsA, METOAMKA pacyeTa.

23. XKnymmii MyasTUBHOparop Ha OWUMOJNSAPHBIX TpaH3ucTopax. [IpuHUIMO AEHCTBUS, METOIUKA
pacuera.

24.ABrokonebarenbHbI MyabTUBHOpaTop. [IpuHIMIT TEHCTBHS, METOIMKA pacyeTa

14.1.3. Tembl OIPOCOB HA 3aHATHAX

Nmnynee. WMmynbcHas — mociieqoBaresbHOCTh.  YacToTa, CKBaXKHOCTb, OTHOCHUTENIbHAS
mrenbHocTh. RC n LR nenu B ummynbcHBIX yeTpoiicTBax. [lepexomHbie mpoLecchl, anepuoanuecKue
3BEHbBA.

Kittou ¢ OD. Kittou 3Be3na. [Iporiecchl B OUITONISIpHOM TPaH3UCTOPE B pexuMe Kiroua. Haceimenue
TpaH3ucTOopa. MHOroKackajHble ycUIuTenu kinacca D m meTogumka MX pacueToB. YCTpOWCTBa Ha
IIOJIyIPOBOAHMKOBBIX MpuOopax ¢ S u N XapakTepUCTUKaMU. OJIEMEHTHl C OTpPULATEIbHBIM
conporusiaeHrueM. OQHONEPEXOAHBIN TPaH3UCTOP U ero npuMeHeHne. Bapuantel cxem Ha OIIT, meTtoguku
pacuera.

OcHoBHBIE TapameTpsl LHUGPOBBIX HMHTErpaibHbIXx cxeM. Tpurrep HImuara m RS-tpurrep Ha
JUCKPETHBIX 2JIEMEHTAaX; BAPUAHTBI CXEM YIpaBiIeHUsA. Tpurrep ¢ SMMUTEPHOU CBs3bl0. DopmupoBaHue
JOTMYeCcKuX ypoBHEH RS- Tpurrep Ha quckpeTHbIX 3neMeHTax. BapuaHTel cxeMm ynpasineHus. Meroauka
IIPOEKTUPOBAHUS.

3aTOpMOKEHHbIE U aBTOKojeOarenbHble MynbTUBUOparopsl. JKiaymmii MynsTUBHOparop Ha
OWMOJSIPHBIX ~ TpaH3WCTOpax. lIpWHOMI ~ ACWCTBHS, METOAWKAa  pacdyera BapuaHThl  cXeM
aBTOKOJIEOATENbHBIX MYIBTUBUOPATOPOB. MynbTUBHOpATOpPHI ¢ TpaHC(HOPMATOPHON CBSI3bIO U OJIOKUHT -
re"eparopsbl. Pexxumel paboThl. BapraHThbl cxem, METOMKa pacyera.

WNurerpanbublii Taiimep u ero npumeHenue. OgHoraktHeid Taitmep 1006BU1. Cunte3 curnanon
cnienuanbHOi hopmer Ha 6aze LIAIL Marpuisr 3V, npeoOpazoBaHue Kojia B HAIIPsDKEHHE.

CXeMOTEeXHUYECKUE PELIEHUS, IPUHIUI JEHCTBUS U METOJUKHU pacyeTa.

UM npeobpa3oBarenb. CXeMOTEXHUYECKUE PELIEHUS, IPUHIUI AEUCTBUS U METOJUKU pacyeTa.
VcTOYHMKYM NUTaHUS Ha OCHOBE KJIIOUEBBIX cXeM. POpMHUpPOBaHUE aITOPUTMOB YIPABICHUS KIIIOYEBBIMU
MCTOYHUKAMH NMUTAHUS.

14.1.4. Tembl KOHTPOJILHBIX PA0OT
CuHTe3 M aHAJIN3 MUKPOAJIEKTPOHHBIX KOMOMHAIIMOHHBIX IU(POBBIX YCTPOMICTB;
Jlornueckue aneMenTsl. [nudparops! u nemmdpartopsl;
MyJBTHIUIEKCOPBI M IEMYIIBTUILIIEKCOPBI;
[udpossie cymmaropsl;
[TudpoBsie KOMIapaTophl;
CuHTe3 1 aHAIU3 MUKPOAJIEKTPOHHBIX MTOCJIE0BATEIBHOCTHBIX IU(PPOBBIX YCTPOUCTB;
Tpurrepsr,
Peructpel naMsTu u c/BUra;
Cuertunku

CoNoOAWNE

14.1.5. Tembl MHAMBUIAYAJIbHBIX 3aJAHUI
. Tpurrep- dopmupoBarens;
. KimroueBble ycTpolicTBa;
. CUMMeTpUYHBIN MYIIBTUBUOPATOP HA OUMOISPHBIX TPAH3UCTOPAX C 3apsAI0M KOHJIEHCATOPA;
. I'JINH napacratomero tuna ¢ RC-nensto;
. Tpurrep IlImunra;
. I'JIMH napacraromero Tumna ¢ TOKOBBIM 3€PKajOM B Ka4Y€CTBE UCTOYHUKA TOKA;
. CummeTpuuHbIi MynbTUBUOpaTop Ha OY.
. Knmaccuueckuii mynstuBuOparop Poiiepa;

01N DN WN—
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9. JIBonuHO-zecaTuuHas B3BeneHHas(1-2-4-8) marpuna Ha 12 pa3psaos;

10. Marpuma R-2R 4 pa3psina Ha OCHOBE TOKOBOTO CyMMaTopa;

11. YerpoiicTBa Ha MOTyNPOBOJHUKOBBIX MpHOOpax ¢ S u N XxapaKTepUCTHKAMU;
12. IIUM npeobpazoBaressb, IPUHIIUI ISHCTBUS U METOANKU pacyuera.

14.1.6. Bonipocs! 1711 NOATOTOBKM K NMPAKTHYECKUM 3aHATHAM, CEMUHAPAM

[Tepexomnpie mporecchl B KIIOYEBBIX ycTpoiicTBax. Ilpomecchl B OMIONSIPHOM TpaH3HCTOPE B
pexume kirovya. Hacelenue Tpanzucropa.

IJIMH, npuHuuMn JOEWCTBUSA, MareMarH4yecKas MOJENb, METOAMKH pacyeTa, pean3ainus Ha
aHAJIOTOBBIX AJIEMEHTAX

HNctounukn mnuTaHuss Ha OCHOBE KiatodeBbIX cxeMm. [IIMM. ®opmupoBaHue ajiropuTMoB
YOpaBJICHUS KIIOYEBBIMU HCTOYHHKAMHM IIMTAaHWsS Ha OCHOBE AaHAJOrOBBIX Lemned. Maremaruyeckoe
OIMCaHue

WHTerpanbHblid TaklMep U €ro npuMeHeHue. Marpuiisl 3Y, npeoOpa3zoBaHue Koja B HaPsDKCHHE.

14.1.7. Temb1 1a00paTOpHBIX padoT
I'eneparopsr nuHeitHo Hapacrtawomiero Hanpspkenuss (IJIMH). RC-umenu B UMIYIbCHBIX
ycTpoiicTBax (PopMUPYIOIIUE TIETTH)
HUcrounukn mnurTaHuss Ha OCHOBEe KiroueBblx cxem. HIMM. ®opmupoBaHue aiaropuTMOB
YIOPABICHUS KIIOYEBBIMU HCTOYHMKAMM IMTAaHUS HAa OCHOBE AHAJIOTIOBBIX ILened. Maremaruueckoe
OIHMCaHUE

14.2. TpeOoBaHUS K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbS M HHBAJH/I0B
Jns aun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMM 3[I0POBbSI M HMHBAIUAOB MPEIyCMOTPEHBI
AOIOJHUTECIIBHBIC OLICHOYHBIC MAaTCpHaJibl, ICPCUCHb KOTOPBIX YKa3aH B Ta6JII/III€ 14.
Tabnuua 14 — JlonmonHUTENbHBIE MaTepHalbl OLIEHUBAHUS ISl JIMIl C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310pOBbA U UHBAJIMIOB

KaTeropHH Buabl 1ONOIHUATEIBHBIX OLIEHOUYHBIX (DOpMLI KOHTPOJIAI 1 OICHKHU
06yqa101u14xc;1 MarcpuaioB PE3YyIIbTaTOB 06yquH;1

TeCTBI, IIHMCBbMCHHBIC CaMOCTOATCIIbHBIC

[IpeuMymIeCTBEHHO MUCHMEHHAS
paboThI, BOIPOCHI K 3a4ETY,

C HapyleHUsIMU

ciryxa IIpOBEpKa
X KOHTPOJIbHBIE Pa0OTHI DOBEp
C napymenusmu  CobecenoBaHue 10 BOIpocaMm K 3a4ery, IIpenmylnecTBeHHO yCTHasl TpoBepKa
3pEeHUs OIpOC M0 TEPMUHAM (MHIMBUyaIbHO)
C HapymeHusaMu Pemenne nqucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE pabOThI, MMCbMEHHbIE  [IpenMyIecTBeHHO AUCTAaHIIMOHHBIMU
JBUTATEIBHOTO CaMOCTOsITeNIbHbIE pabOThI, BONPOCHI K METOIAMHU
anmnapara 3a4eTy
C orpanunuenusmMu o TecThl, TUCEMEHHBIE CAMOCTOSITENIbHBIE [Ipenmy1iecTBEHHO POBEPKA
o0IIeMeTUITTHCKUM paboThl, BOTIPOCHI K 3a4eTy, METOAAMHU UCXOIS U3 COCTOSIHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0THI, YCTHBIE OTBETHl =~ 0OYYaIOIIErocsi Ha MOMEHT NPOBEPKH

14.3. MeToguyecKkue peKOMEHIAMH N0 OLIEHOYHBIM MaTepHAJIaM JJIsl JTUI] ¢ OTPAHUYEHHBIMU
BO3MOKHOCTSIMM 3/10POBbSI U HHBAJIUI0B

I[J'ISI Jan ¢ OrpaHMYCHHBIMH BO3MOKHOCTAMHU 3O0POBbS W HWHBAJIWAOB MNPCAYyCMaTpuUBACTCA
noctymnHasi popma MpeIoCTaBICHUS 3a1aHUN OLICHOYHBIX CPEJICTB, & UMEHHO:

— B Ie4aTHoM (opme;

— B MIe4aTHOU (hopMe C YBETMUYECHHBIM MIPHPTOM;

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHUSI aCCHCTEHTOM 3aJIaHUs BCIIYX;

— MPEeIOCTaBIICHUE 3aJaHHsI C UCTIOIB30BAHUEM CYpIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBBSl U HHBAJIUIAM YyBEITUYHMBACTCA BpeMs Ha
IMOATrOTOBKY OTBETOB Ha KOHTPOJBHBIC BOIIPOCHI. I[J'IS[ TaKHUX 06y11a}01u1/1xc;1 npeaycMarpmuBacTCAa
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noctymnHas popMa nperocTaBIeHHsI OTBETOB Ha 33/1aHUS, 3 UMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IPEACTaBICHUE OTBETOB YCTHO.

[Iponienypa oueHUBaHHUS pPE3YJAbTaTOB OOYYEHHUS JUI] C OrPAaHUYECHHBIMH BO3MOXHOCTSIMH
37I0POBbSl M MHBAJIHJIOB 10 TUCHUIUIMHE MPEIyCMaTpPHBAET MpPEIOCTaBIeHue WHpopMaruu B (opmax,
alalTHPOBAHHBIX K OTPAHMYCHHUSM UX 37I0POBbSI M BOCIPUATHS HH()OPMAILIUH:

JIJ1s1 JINI ¢ HAPYUIEHUSIMH 3PEeHUst:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

— B IIe4aTHOW (hopMe YBEITMUEHHBIM IIPH(PTOM.

JI1s1 1M1 ¢ HAPYLIEHUsSIMM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHou opme.

JL1s1 JIMI ¢ HApyUIeHUSIMM ONIOPHO-ABUIaTeJLHOI0 anmapara:

- B (hOpMeE DIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHoO (hopme.

[lpr HEOOXOMUMOCTH JUISL JIMII C OTPAaHWMYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbS W HMHBAJIHJIOB
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