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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opMupoBaHHUE y CTYJEHTOB 3HAaHUU pabOTHI SJIEKTPOHHBIX KIIOUYEH Pa3IUYHOIO TUIA U
HAaBBIKOB IIPOCKTUPOBAHUA JJIEKTPOHHBIX YCTPOUCTB C UX IPUMEHEHHUEM. 3yueHue pa3inuHbIX BUOB
3JIEKTPOHHBIX KIIKOYEH, X CXEM 3aMEIlIeHUsA. Pacuer 3JIEKTpUYECKUX CXEM, COAEPIKAILUX DIICKTPOHHBIE
KJIFOYH.

1.2. 3agauy AUCHUILIUHBI

1. ObGecneynTs CTyACHTaAM 3HaHHs, CBA3AHHBIC C 3JICKTPOHHBIMHU KJIIOYaMHW pa3JIMYHbIX BHIO0B.
VYcBoenune pas3iinuug UACAJIBHBIX W PCaJIbHBIX 3JICKTPOHHBIX KIIfodel. YcBoeHHE MCTOAMUK pacyeTa,
MIPUMEHUMBIX K pa3JIMYHBIM BUJAaM 3JICKTPOHHBIX KJIIOYCH.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte O6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monynb quctumminH: Moayiib IPOEKTHOM AeSTEIBHOCTH (Minor).

WNunekc nucuumnunet: 51.B.02./1B.04.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS

WNHauKkaTopsl JOCTUKEHUS [1nanupyemble pe3yabTaThl 00yUeHUs 10
Komnerenuus
KOMIETEHIIUH JUCLUIUINHE
YHuBepcaabHble KOMIIETCHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIUH
I1K-3. Cniocoben [1K-3.1. 3HaeT npuHIMIIBI 3HaeT METOJIMKY pacyeTa BXOJHBIX 1
BBITIOJIHATB PAacyeT U KOHCTPYUPOBAHUS OTIENIBHBIX |BBIXOIHBIX 3JIEMEHTOB, 3HAET METO/BI
IIPOEKTUPOBAHKE aHaJIOTOBBIX OJIOKOB HOBBIIIEHUS ObICTPOAECHCTBUS OUIIOIISPHBIX
3JIEKTPOHHBIX TPUOOPOB, [3JIEKTPOHHBIX IPUOOPOB TPaH3UCTOPOB.
CXEM H yCTPOHCTB [1K-3.2. Ymeer npoBOAUTH YMeeT NpoBOIUTE pacyeT KIKYe Ha
pasjnaHoro OLICHOYHBIE PACUETHI OUIOJISIPHBIX U MOJIEBBIX TPAH3UCTOPAX,
(yHKIMOHATBHOTO XapaKTEPHUCTHK DJIEKTPOHHBIX |pacyeT mapamMeTpoB THOA0B, THPHCTOPOB U
Ha3HAa4CHUA B npubopoB CHUMHCTOPOB, BEIOOp M pacueT JpailBepoB
COOTBCTCTBUU C ynpasienuss MOSFET- tpansuctopos.
TCXHUYCCKUM 3aTaHUCM | [TK .3 3. BiajeeT HaBbIKaMK | BlajeeT HaBbIKaMM BBIOOpA M pacuera
C HCITOJIL30BAHNEM MOTOTOBKH AKTUBHBIX 3JIEKTPOHHBIX KOMIOHEHTOB,
CPEACTB aBTOMATH3AMMN |y umnaibHBIX U paboTAIONINX B KIIFOYEBOM PEKHMME, PACYET
IIPOCKTHPOBAHKA MOHTAXKHBIX JJIEKTPHYECKHX  |BBIACISEMOM MOLIHOCTH.
CXeM
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ITK-4. Criocoben
OCYIICCTBIISATH KOHTPOJIb
COOTBETCTBUS
pa3zpabaThIBaeMBbIX
MIPOEKTOB U
TEXHUYECKOM
JIOKYMEHTAITU!
CTaHaapTam,
TEXHUYECKHUM yCIIOBUSM
U IPyTUM HOPMATHBHBIM
JIOKYMEHTaM

[1K-4.1. 3naeT npUHIUIIBI
MIOCTPOCHHUS TEXHHYECKOTO
3a/IaHus TIPU pa3paboTKe
AJICKTPOHHBIX OJIOKOB

3HaeT NPUHLIUIIBI [IOCTPOEHUS CXEM,
paboTaronyx B KIFOUEBOM PEKUME,
BO3MOJKHBIX aBapUMHBIX CUTYALIHH,

BO3HUKAIOIIUX MPU NEPEKIIIOUEHUU

JJIEMEHTOB.

I1K-4.2. YMeer ucnonab30BaTh
HOpPMAaTUBHBIE U CIIPABOYHbBIE
JIAaHHBIE TIPU pa3paboTKe
MPOEKTHO-KOHCTPYKTOPCKOM
JIOKYMEHTaIluU

YMeeT UCIoNIb30BaTh CIIPABOYHBIC TaHHBIC
AJIEMEHTOB C Y4eTOM K03 (UIIMEeHTA 3amaca
JUTSI TIOBBIIIIEHUS HAJI)KHOCTH pabOTHI CXEMBI.

I1K-4.3. Bnaneetr HaBBIKaMU
o opMIICHHS TPOCKTHO-
KOHCTPYKTOPCKOM
JOKYMEHTAallUU B
COOTBETCTBHH CO

CTaHdapTaMHn

Bnaneer criocobamu YMCHBIICHUSA
BCPOATHOCTHU IMOABJICHUA aBapHﬁHLIX
CUTyalluu U crocodaMu ux YCTpaHCHUA U
0(b0pMJ'IeHPIH AOKYMCHTAIIMU U UHCTPYKIIUHU
9KCILTyaTaluu.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymmna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
Bunbl yueOHOIl esTenbHOCTH Beero | CemecTper
4acoB |9 cemectp
KonTakTHas aynuropHasi padoTa o0y4aroumuxcs ¢ npenojaaBarejieM, BCero 78 78
JlaGopaTopHble 3aHATUS 72 72
CamocTrosTenpHas padoTa 1oJi pyKOBOJICTBOM TPEIOIaBaTes 4 4
KoHTposnbHbIe paboThI 2 2
CamocrosiTeibHas padoTa 00y4alOMIUXCsH, B T.4. KOHTAKTHasI 62 62
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
CamocTosTenbHOE U3YUEHHE TEM (BOIIPOCOB) TEOPETHUECKOMN YacTh 18 18
JUCLIUTIAHBI
[ToaroToBka k 1abopatopHoi padbore 12 12
Hanucanue otueta no nabopaTtopHoii padote 20 20
[ToaroroBka K KOHTPOJILHOU paboTe 12 12
IHoaroroBka u craya 3ayera 4 4
O0mas Tpyr0eMKOCTh (B Yacax) 144 144
O0mas TpyroeMKocThb (B 3.e.) 4 4

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI

5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CtpyKkTypa IUCHUIUIMHBI MO paszjienaM (TeMaMm) U BUJaM y4eOHOH JesSTeTbHOCTH MPUBEICHA B

tabymue 5.1.
Tabmmma 5.1 — Paznens! (TeMbl) TUCIMUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Cam. | Bcero yacos (6e3
HasBanus paznenos (Tem) JIa6. | Kontp. | CPII, ( . | Dopmupyembie

pab., | MPOMEKYTOUHOM
JTUCIIUTUTUHBI pab. | pad. 9. KOMIETEHIINU

q aTTECTaI1H)
9 cemecTp
3
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1 ba3oBbie CTPYKTYpbI CUJIOBBIX 18 2 - 13 33 [IK-3, TIK-4
MOJIYTIPOBOIHUKOBBIX KITFOUCH.
2 XapaKTepUCTUKHU U TTapaMeTPhl 18 1 12 31 I1K-3, TIK-4
CUJIOBBIX KJIFOUEH.
3 Ynpasienue 18 1 14 33 [IK-3, I[IK-4
MOJIYITPOBOJIHUKOBBIMH KJIFOYaMHU.
4 MeToapl U CXEMBI 3aIUThI - 1 6 7 1IK-3, IIK-4
MOJIYTIPOBOIHUKOBBIX KITFOUCH.
5 IlpuMeHeHne MOITHBIX 18 1 17 36 IIK-3, IIK-4
MOJTyPOBOIHUKOBBIX KITFOUEH B
CUJIOBBIX CXeMaXx.
Hroro 3a cemectp| 72 2 4 62 140
Uroro| 72 2 4 62 140
5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI
Coneprkanne pa3ienoB (TeM) TUCIUILTAHEI TIPUBEACHO B Ta0IuIE 5.2.
Tabmuma 5.2 — Coaeprkanue pa3ieiaoB (TeM) TUCITUTITMHBI
Hasanma pasaeson Conepsxanue paznenoB (tem) nucuuriunael | CPIL g PopmHpyembie
(Tem) TUCUUTLITUHBI KOMIIETEHITUU
9 cemecTp
1 bazoBbie cTpykTypbl  |CHUIOBBIE OUIIONSIPHBIE TPAH3UCTOPHL. MOIITHBIE 0 [IK-3, [IK-4
CHJIOBBIX M/II-tpan3ucropsl. TupucTopsl.
MOJIYITPOBOIHUKOBBIX
KITIOYEN. Hroro| -
2 XapaKkTepuCTUKHU U [IpenenbHble XapaKTEPUCTUKHU 1 [1K-3, TIK-4
napameTpbl CUIIOBBIX MOJIYTIPOBOIHUKOBBIX KJtouei. TerioBbie
KITFOUEH. XapaKTEPUCTUKHU MOTYTIPOBOTHUKOBBIX KITFOUEH.
Hroro 1
3 YnpaBnenue DopmMUpOBaTENN YIIPABIISIOIINUX UMITYJIbCOB. 1 [IK-3, [IK-4
MOJIYITPOBOJIHUKOBBIMH
KJIFOUaMH. Mroro| 1
4 MeTobl M CXEMBbI 3aIuTHBIE e CUJIOBBIX Kimtoueh. CHUIoBbIe 1 [1K-3, TIK-4
3aLUThI KJIFOYH C MHTETPUPOBAHHON CUCTEMOM 3aIlUTHI.
MOJTYTIPOBOTHUKOBBIX
B Hroro 1
5 Ilpumenenne mouHbix |Kirou Ha Gunonsspaom Tpansucrope. Kirou Ha 1 IIK-3, TIK-4
MOJTYTPOBOIHUKOBBIX MoutHoM M/III-Tpan3ucrope.
KJIFOUYEU B CHJIOBBIX
cXeMax. Wroro| 1
Uroro 3a cemectp| 4
Urtoro| 4

5.3. KonTposbHbIe padoThI

Bu bl KOHTPOJIBHBIX pa0OT U YaChl HA KOHTPOJIbHBIE paOOThI IPUBEACHBI B Ta0IMIIE 5.3.
Tab6mmia 5.3 — KonTposabHbie paboThI

Ne .. Byl KOHTPOIBHBIX PabOT TpynoeMKocCTh, 4 Popmmpyembre
KOMIIETEHIH
9 cemecTp
1 |KonTponpHas paboTa ¢ aBTOMaTU3UPOBaHHON 2 [1K-3, [IK-4
IIPOBEPKOM
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Hroro 3a cemectp 2

Htoro 2

5.4. JlaGopaTopHbIe 3aHATHSA

HanmeHoBaHue 1a00paTOpHBIX pabOT MpHUBEICHO B Ta0uIe 5.4.
Tabmuna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT

HazBanus pasnenoB (Tem) HaumenoBanue nadoparopusix | TpymoemkocTs, | Dopmupyembie
JUCIUTUIAHBI pabor q KOMIIETEHIINH
9 cemecTp
1 Ba3oBble CTPYKTYpBI XAPAKTEPUCTUKHU 18 [1K-3, TIK-4
cuioBbIx nostynpoBogHuKoBbIX [UMITYJIBCHBIX CUT'HAJIOB,
KIIIOYEi. OGOPMUPYIOUIUE LIEIIN.
Hroro 18
2 XapaKTEepUCTUKH U BJIEKTPOHHBIN KJTIOY. 18 I1K-3, TIK-4
napaMeTpbl CUIOBBIX KITFOUEH. HUtoro 18
3 Ymopasienue NCCIIEAOBAHMUE XAVYIIEIO 18 [1K-3, TIK-4
MOJTYTIPOBOIHUKOBBIMHU MVYIJIbTUBUBPATOPA U
KIIFOYaMHU. TPUITEPA ILIMU/ITA.
Hroro 18
5 IIpuMeHeHre MOIIHBIX I'eneparop nmHeEHO 18 [1K-3, TIK-4
MOJIyIPOBOJIHUKOBBIX KIIIOUEH |M3MEHSIOIIErocs HapsKEHUS.
B CHJIOBBIX CXEMaXx. HUtoro 18
Uroro 3a cemectp 72
Uroro 72

5.5.KoHTposb caMocTosITeIbHOI padoThl (KypCcOBOil MPOeKT / KypcoBasi pabora)

He npegycmoTpeHo y4eOHBIM MJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThl, TPYAOEMKOCTh U (POPMUPYEMble KOMIIETEHLIMU IPEICTABIICHBI B

Tabnure 5.6.
Tabauma 5.6. — Buabl camocTosTenbHON paboThl, TPYI0EMKOCTh U (HOPMHUPYEMble KOMIIETSHIIUN
Bunnl
Ha3zsanus pasnenos . TpynoemkocTs, | DopMupyeMbie DopMEI
(Tem) I[I/ICI_II)I/IHJ'II/IHBI CaMOCTOATCIIEHOM > q KOII\)/IHC"II“)CYHHI/II/I KOHTI;on;[
paboThl
9 cemecTp
1 BazoBbie cTtpykTtypsl  |CamocTosITeNIbHOE 3 IIK-3, [IK-4 | 3auér c o1leHKOH,
CHJIOBBIX H3y4YeHUE TEM TectupoBanue
IIOJIYITPOBOTHUKOBBIX (BOTIPOCOB)
KIIFOYEH. TEOPETUYECKON YacTu
JTUCIATLTAHBI
[ToaroroBka k 3 ITK-3, TIK-4 JlaGopaTopHas
nabopaTopHoi pabore paborta
Hanucanue otyera 1o 5 IIK-3, IIK-4 OTyer no
nabopaTopHoii pabote nabopaTopHOi
pabote
IToaroroBka x 2 I1K-3, IIK-4 KonTponbsnas
KOHTpOJIbHOM pabote pabora
Hroro 13
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2 XapaKkTepuCTHKU U CamocrosiTeTbHOE 3 IIK-3, [IK-4 | 3auér c o1leHKOH,
napaMeTpbl CUIIOBBIX U3YYCHHE TEM TectupoBaHue
KIIIOYEil. (BOTIPOCOB)
TEOPETUYECKON YacTH
JTUCTIATLTAHBI
[ToaroroBka k 3 ITK-3, TIK-4 JlaGopaTopHas
nabopaTopHoi pabore paborta
Hanucanue otyera o 4 I1K-3, TIK-4 Ortuer no
nabopaTopHoii pabote nabopaTopHOi
pabote
IToaroroeka k 2 [1K-3, TIK-4 KonTponbshas
KOHTPOJIbHOM pabote pabora
Hroro 12
3 YnpaBnenue CamocTosiTenbHOE 4 ITK-3, IIK-4 | 3auér ¢ oneHkKoi,
MOJTYTIPOBOTHUKOBBIMH | U3YYCHHE TEM TectupoBanue
KITFOYaMH. (BOTIPOCOB)
TEOPETUYECKON YacTH
JUCIUILTAHBI
[ToxroroBka 3 [1K-3, TIK-4 JlabopaTopHas
nabopatopHo# pabore pabora
Hanucanue otuera no 5 [1K-3, TIK-4 Ortuer no
nabopaTopHoi pabore nabopaTopHOH
pabore
[ToaroroBka k 2 I1K-3, TIK-4 KontponbHas
KOHTPOJIbHOH pabote pabota
Hroro 14
4 MeToIpl B CXEMEI CaMocCTOITEIBHOE 4 IIK-3, IIK-4 |3a4é€T ¢ OreHKOM,
3aIUTHI U3y4YEeHHE TEM TectupoBanue
MTOJTYTTPOBOTHUKOBBIX (BOTIPOCOB)
KJIFOYEH. TEOPETUYECKON YacTH
JUCIUILTAHBI
[ToaroroBka k 2 I1K-3, TIK-4 KonrtponbHas
KOHTPOJIbHOH paboTe pabota
Uroro 6
5 Ilpumenenune MonHbIX |CamMoCTOSITENRHOE 4 ITK-3, IIK-4 | 3a4ér ¢ oueHkKoi,
MOJTYTIPOBOTHUKOBBIX U3y4YEeHHE TEM TectupoBanue
KIJTFOYEH B CHJIOBBIX (BOTIPOCOB)
cXeMax. TEOPETUYECKON YacTH
JUCIUILTAHBI
[ToaroroBka x 3 I1K-3, TIK-4 JlaboparopHas
nabopaTopHoii pabote pabora
Hanucanue otyera 1o 6 [1K-3, TIK-4 Ortuer o
nabopatopHo# pabore nabopaTopHOH
pabore
[ToaroroBka k 4 [1K-3, TIK-4 KonTponbnas
KOHTPOJIbHOU paboTe paborta
Uroro 17
Hroro 3a cemectp 62
6
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IToaroroBka u cmaua 4 3ader ¢ OLEHKOM
3ayera

Htoro 66

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esiTeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHUIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, (OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB

3aHSITUA
Bupel yueGHOI nesTebHOCTH
dopmupyembie
JIab. Cawm. @OopMBI KOHTPOJIS
KOMITCTCHIINH Konr.Pab. |CPII
pad. pao.

[1K-3 + + + + 3auét ¢ onenkoii, KoutponpHas padora,
JlabopaTtopHas pabota, OTuer no
naboparopHoit pabore, TectupoBanue

I1K-4 + + + + 3auér ¢ onenkoi, KontponsHas pabora,
JlaGopaTtopHnas pabora, OTuer 1o
nabopaTopHoit padote, TectupoBanue

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
PeiituHrosas cucrema He UCTIOIb3YETCS
7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecneyeHHue TUCHMIIINHBI
7.1. OcHOoBHAas1 IMTEpaTypa

1. Boponun, II. A. CunoBble MOTYNPOBOJAHUKOBBIE KJIIOUYU: CEMEHUCTBA, XapaKTEPHUCTUKH,
npumenenue / [1. A. Bopoaun. — 2-e u3sg., nepepad. u gorn. — Mocksa : JIMK Ilpecc, 2010. — 381 c.
JlocTyn w3 nUYHOTO KaOWHeTa CTyaeHTa. [DIeKTpOoHHBIM pecypc]: — Pexum nmocrtymna:
https://e.lanbook.com/book/60967.

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. JlerocraeB H. C. MukpocxeMoTexXHUKa. AHAJIOroBasi MUKPOCXEMOTEXHHKA: J|OMOHUTENbHBIE
marepuansl / JleroctaeB H. C., UetBepros K. B. - Tomck: U3a-Bo ToMck. roc. yH-Ta CHCTEM ymp. U
paauosnexTponuku, 2014. — 238 c. JlocTyn U3 TMYHOTO KaOMHETa CTyACeHTAa. [ DIEKTPOHHBIN pecypc]: —
Pexum noctyna: https://study.tusur.ru/study/library.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TIOCOOUSI

1. MypaBbeB A. . YueOHO-IpOEKTHAs JEATENBHOCTD : METOAMYECKHE YKa3aHUs 10 OpraHu3aluu
CaMOCTOSITEIIBHOW pabOTHI IS CTYACHTOB 3a09HOM (hOpMBI 00yUeHHUs HanpaBiieHus moarorosku 11.03.04
DneKTpOHUKa U HAaHORJIEKTPOHUKA, 00YyJarONINXCs C MPUMEHEHUEM JAUCTAHIIMOHHBIX 00pa30BaTeNbHbIX
texHnonoruii / A. . MypasseB, C.I'. Muxanpuenko. — Tomck : @10, TYCVYP, 2018. — 17 c. loctym u3
JUYHOTO KaOWMHeTa CTyJaeHTa. [DIEKTpOoHHBIH pecypc]: — Pexum pgocrtyna:
https://study.tusur.ru/study/library.

7.3.2. YueOHO-MeTOAUYECKHE TOCOONS IJIS JIUIY
€ OrPaAaHUYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI 1 HHBAJIHU/I0B

Y4eOHO-MeTOINYECKUE MAaTEPHUAIIbl IJIsl CAMOCTOSITENIbHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YHUCJIA JIUI] C OTPAaHUYECHHBIMH BO3MOXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEJIOCTABIAIOTCA B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBbS U BOCTIPHATHS HHPOPMALINH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHM:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUIECHHBIM MIPUPTOM.
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J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st i1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. UHoe yueOHO-MeTOANYECKOE o0ecnedeHne

1. MypaBbeB A.U. "VueOHo-nipoekTHas aestenbHocTh (YII/[-4)" snektponuslii kypc/ A.H.
MypaBbeB.-ToMmck [DnekTponHblit pecypc]: TYCYP, ®/10, 2020. (gocTyn u3 JIUYHOro KaOWHETa
CTYJICHTA) .

7.5. CoBpeMeHHbIe TPO(eccuoHATIbHBbIE 0a3bl JAHHBIX
U MHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI

1. IIpu u3ydeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThbCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT pocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunanbHo-TeXHHYECKOE U MPOrPaMMHOe o0ecneyeHne TUCIUNTHHbI

8.1. O6mue TpeGoBaHUsI K MaTePHATbHO-TEXHUYECKOMY M IIPOrPAMMHOMY 00ecre4eHHI0
AUCHUTIIAHBI

Y4ueOHBIE ayqUTOPHU IS NMPOBEACHUS 3aHATHH J1a0OpaTOpPHOrO THUMA, TPYNIOBBIX H
WHAUBUIYAJIbHBIX KOHCYJbTAM{, TEKYIIETO KOHTPOJISI M MPOMEXKYTOUYHOW aTTECTAlMH, IS
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB

634034, Tomckas obnacts, T. Tomck, Bepmnnuna ynuma, 1. 74, 207 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- Beb-kamepa - 6 mT.;

- Haymnuku ¢ MUKpopOHOM - 6 1IT.;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecnieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security ans Windows;

- LibreOffice;

- Microsoft Windows;

8.2. MaTepua/IbHO-TeXHNYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisl CAMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacIOJIOXKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlenuna npocnexkr, . 40, 233 ayn.;

- 634045, Tomckas obnacts, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMalnoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mist Windows;

- 7-Zip;

- Google Chrome.
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8.3. MaTepuaibHO-TeXHHYECKOe o0ecneyeHue TUCHUIIMHBI IJIs1 JIUI] ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISIETCS C UCTIONIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUSI.

[Ipu 3aHATUSAX ¢ OOyYaOUIMMHCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB M JPYTHUX TEXHUUYECKHUX CPEJICTB
npueMa/nepenayu yueOHoi nHGopManuu B JOCTYMHBIX opMax, MOOUIEHON CHUCTEMBI MPENoAaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOM 3aHMMAIOTCs OOyUaromuecs ¢ HapylIeHueM ciayxa, 000pyaoBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOU, SJIEKTPOHHOU TOCKOU, MYJIbTUMEIUMNHOU CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00YUYAIONIMMUCS C HAPYLIEHUSIMHU 3PEeHUs TMPEIYCMOTPEHO UCIOIb30BAHUE B
JMEKIUOHHBIX U y4EOHBIX ayJAUTOPHUSX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WM claiijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 11 KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHsATHSAX ¢ OOYyYAIOMIMMHCS C HAPYUHIEHHWSIMH ONMOPHO-ABUTaTeJbLHOIr0 ammapara
HCTIONB3YIOTCS allbTePHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMALMU U APYyrue TEXHUYECKUE CPEeACTBa
npueMa/mepenadn yueOHoi nHGOpMaIMU B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
TOJE ¢ MHBATUIHOCTBIO.

9. OI[eHO‘IHBIe MaTepuajJbl U METOANYECCKUEC PEKOMCHIAIIUH 110 OPraHM3allui U3yYCHUSA
AUCHUITJIMHbI

9.1. Conep:xaHue OLIeHOYHBIX MAaTEPHAJIOB JIsl TEKYIIEer0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTeCTAHH

Jlnst oueHku cteneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, pecTaBlIeHHbIe B Tabuuie 9.1.
Ta6mmma 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

Haspanus pasaeinos (Tem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JUCLIUIIAHBI KOMIIETEHIIUU
1 bazoeie cTpykTypsl cuioBbix |I1K-3, ITK-4 3a4ét c onieHkol  |[lepeuenn BOMpoOCOB 1Jist
MOJTYTIPOBOTHUKOBBIX KITIOUEH. 3aueTa ¢ OLEHKOM
KonTponbsnas IIpuMepHBIil IepeYeHs TeM U
pabota TECTOBBIX 33/IaHUH Ha
KOHTPOJIbHBIE paOOThI
Jlaboparopnas Temb!r mabopaTopHBIX padoT
pabota
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3a/IaHUN
Oruer 1o Tembl m1abopaTOpHBIX paboT
nabopaTopHOi
pabote
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MOJIYIIPOBOAHUKOBBIX KJII0YEH B
CHJIOBBIX CXCMax.

2 XapaKTepUCTUKH U [1K-3, TIK-4 3auét c ouenkoil  |Ilepedyenp BonpocoB s
IapaMeTpbl CUIIOBBIX KIIIOUEH. 3aueTa C OLEHKOM
KonTponbsHas [IpumMepHBIil IEpedYeHb TEM U
pabora TECTOBBIX 3aJaHUI Ha
KOHTPOJIbHBIE PaOOTHI
JlaGopatopHas Temsbl 1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
3 Ynopasienue [1K-3, TIK-4 3auér c ouenkoil  |IlepedyeHp BonpocoB s
MOJIYyITPOBOIHUKOBBIMH 3ayeTa C OLEHKOMN
KJIFO9aMH. KoHnTtponbHas [IpuMepHBIil nepeyeHpb TeM U
pabora TECTOBBIX 3a/IaHUH Ha
KOHTPOJIbHBIE paOOTHI
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
Ortuet no Tewmbl 1ab0opaTOpHBIX PabOT
nabopaTtopHOit
pabote
4 MeTonbl U CXeMBI 3aIlIUTHI T1K-3, IIK-4 3a4éT ¢ OLeHKOH Ilepeuens BOPOCOB ISt
MOJTYIPOBOTHUKOBBIX KITFOUEH. 3aueTa ¢ OLEHKOM
KonTponbHas IIpuMepHBIil IepeyeHsb TeM U
pabota TECTOBBIX 33/IaHUI Ha
KOHTPOJIbHBIE pabOTHI
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
5 IIlpumeHeHne MOLTHBIX T1K-3, IIK-4 3a4éT ¢ OLleHKOH [Iepeuens BOIIPOCOB It

3a4eTa C OILCHKOM

KoHtpoinbHas [IpuMepHBIil nepeyeHb TeM U

pabota TECTOBBIX 3a/IaHUH Ha
KOHTPOJIbHBIE pabOTHI

JlaGopaTopHas Tembl 1abopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIii IepeyeHb
TECTOBBIX 3a/laHNUN

Otuet no Tembl 1ab0paTOPHBIX padoOT

nabopaTopHOi

pabote

[lxana oneHku cHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

JUCLUILINHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

OnpenenuTs BBIACISIEMYIO CTAaTUYECKYH MOMHOCTH TpaH3uctopa KT828A mpu Toke
Ik=2.2 A,gactore nepexmoueHus=20kl 11 u koapdunuente 3anonuenus 0.5. a) 1,2 Bt; b) 1,5
Brt; ¢) 1,8 BT; d) 2,1 Br;

OnpenenuTs BBIACISIEMYIO CTAaTUYECKYH0 MOMHOCTH TpaH3uctopa KT841A npu Toke
1k=3.2A,gactore nepexmoueHus=25kl 1 u korpPurmente 3anonnenus 0.45. a) 1,5 Bt; b) 1,8
Brt; ¢) 2,1 BT; d) 2,4 Br;

OnpenenuTs BBIACISIEMYIO CTAaTUYECKYH0 MOMHOCTH TpaH3uctopa KT872A npu Toke
Ik=4.2 A,gactore nepexmoueHus=22kl 11 u ko3ppunuenrte 3anonnenus 0.47. a)l,7 Bt; b)1,9
Brt; ¢)2,2 BT; d)2,7 Br;

OnpeaenuTh BBIICTICMYIO JHHAMUYECKYI0 MOITHOCTE TpaH3uctopa KT828A npurokelk=2.2A,
yactore nepekinodeHus=20kl 11 u koapunuente 3anmonuenus 0.5. a) 1,2 Bt; b) 1,5 Bt; ¢)1,7
Bt; d)1,9 Br;

OnpeaenuTh BBIICTICMYIO JHHAMUYECKYI0 MOITHOCTh TpaH3uctopa KT841A npurokelk=3.2A,
yacToTe nepekmoueHuI=25kI 11 u koapdunuente 3anmonnenus 0.45. a) 1,5 Bt; b) 1,7 Bt;c)1,95
Bt; d)2,1 Br;

OnpeaenuTh BRIICIICMYIO JHHAMUYECKYI0 MOITHOCTh TpaH3uctopa KT841A npurokelk=3.2A,
yacToTe nepekmoueHuI=25kI 11 1 koappunuente 3anonnenus 0.45. a) 1,5 Bt; b)1,7 BT; ¢)1,95
Bt; d)2,1 Br;

PaccuuTtaTth €MKOCTh KOHJAEHcCATOpa JpaiiBepa ymnpaBieHus Tpanzuctopom KII707A,
Havyactore22 kl'11 a) 0,7 Mx®; b)1,2 MxD; ¢)1,7 Mmx®D; d)2,2 MxD;

Paccuutates eMKOCTh KOHAEHcCaTOpa apaiiBepa ymnpasieHus tpansuctopom IRF840, na
ygactote25 kl'11 2)0,4 Mx®D; b)0,7 MxD; ¢)1,2 Mmx®D; d)1,6 MmxdD;

Paccuutaths eMKOCTh KOHAEHCAaTOpa ApaiiBepa ynpasieHus tpansuctopom IRF845, na
ygactote28 kIl'11 2)0,9 Mx®D; b)1,3 MxD; ¢)1,8 Mmxd; d)2,3 mxd;

Kakoii TpaH3uCTOp MMEeT KBaIpaTHUHYI0 3aBUCUMOCTb CTATUYECKUX MOTEPh OT MPOTEKAIOIIETO
toka a)ounosspuseiii; b)IGBT; c)MOSFET; d) oqnonepexoanoi

ByTrcTpenepHblii 1ros BHIOMPAIOT: a) ¢ MAaKCUMaJbHBIM OOpaTHBIM HANpsDKEHHEM; b) ¢
MaKCUMAaJIbHBIM MPSIMBIM TOKOMC) C MHHUMaJbHBIM OOpaTHBIM TOKOM d) ¢ MUHUMAaIbHBIM
IPSIMBIM HaIPSKEHUEM;

B OBP pexum AB orpanuumBaetcs: a) mpeiebHbBIM TOKOM KOJUIEKTOpa b) mpenenbHbIM
HaNpsHOKEHUEM KOJUIEKTOP-DMMHUTEP C) BTOPUYHBIM TMpoboeM TpaH3ucTtopa d) JTaBHHHBIM
mpo0OoeM TPaH3UCTOPA.

B OBP pexum BC orpanmuyuBaeTcs: a) mpeaeabHBIM TOKOM KOJUIEKTOpa b) mpeaenbHbIM
HaNpsHOKEHUEeM KOJUJIEKTOP-DMMHUTEP C) BTOPUYHBIM IMpoboeM TpaH3ucTtopa d) JTaBHHHBIM
mpo0OoeM TPaH3UCTOPA.

B OBP pexum CD orpanuumBaetrcs: a) npeaebHbBIM TOKOM KOJUIEKTOpa b) mpenenbHbIM
HaNpsHOKEHUEM KOJUIEKTOP-DMMHUTEDP C) BTOPUYHBIM TNpoboeM TpaH3ucTtopa d) JTaBHHHBIM
mpo0OoeM TPaH3UCTOPA.

B OBP pexum DE orpanmuyuBaeTcs: a) mpeaeabHBIM TOKOM KOJUIEKTOpa b) mpeaenbHbIM
HaNpsHOKEHUEeM KOJUJIEKTOP-DMMHUTEP C) BTOPUYHBIM IMpoboeM TpaH3ucTopa d) JTaBHHHBIM
mpo0OoeM TPaH3UCTOPA.

Dopcupyrouuil KOHIeHCaTOp B IenH 0a3bl MO3BOJISET: @) YMEHBIIUT TOJIBKO BpeMs BKIIOUEHUS
TPaH3UCTOP b) YMEHBLIUT TOJBKO BpPEMs BBIKIIOUEHHS TPAH3UCTOPA C) YMEHBIINUTh HAPSKEHUS
HACBILIEHUS TpaH3KucTOpa d) YMEHBIIUTh BPEMs BKJIIOUEHHUS U BBIKIIOUEHHUS TPAH3UCTOPA.

Koaddunuent HachImeHUs: TpaH3UCTOPA ONPEALSIAETCA: a) HAMPsHKEHUEM 3-0 b)U30BITOYHBIM
3apsI0OM HEOCHOBHBIX HOCHUTEIICH B 0a3e ¢) HanpspKeHHeM K-35 d) TOKOM KOJUIEKTOopa.

Uem omnpenenstoTcs MOoTepH B IHOJIS: a) TOTEPH B IPSIMOM BKIIFOUEHUHU b) moTtepu BoOpaTHOM
BKJIOYEHUU C) CYMMOW MOTEePh B MPSIMOM M O0OpaTHOM BKJIUYeHHH d) BpeMeHEM
BOCCTAHOBJICHHS TUOJA.

Ykaxure npubop ¢ caMbIMM HU3KUMHU YAaCTOTHBIMHM XapaKTEPUCTHUKAMH: a) TUPHUCTOP
b)ounonspusiii Tpanzuctopc) MOII-tpanzuctop d) quoxn.

Uem ompenensieTcs mpeneabHas 9acToTa OUIOISPHOTO TpaH3UCTOpa: a) KodpuurueHTom
yYCUJICHHUsI TIPU HYJIEBOM yacToTe b) yactoTa ¢ ycunenuem 0.7 ¢) gactora ¢ ycunenuem 0.1 d) ¢
ycusienneM Ha yactote 1 MI'.

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM
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Henoctatkom cxeMbl 00paTHOXOJOBOro mpeoOpazoBaTens AJisi OpraHM3alud MUTAHUSA
JIpaliBEPOB SIBJISCTCS:
a) HEBO3MOXHOCTh JOCTUYb PEKUMA HACBIIICHUS
0) BO3MOKHOCTh KOPOTKOTO 3aMBIKaHHsI TIPU CPEAHEH HArpy3Ke
B) HEBO3MOKHOCTh PaOOTHI B PEIKUME XOJIOCTOTO XO/1a.
2. OCHOBHBIMU BUJAMU MEPErpy30K MO HAPSKEHUIO SBIISIOTCA:
a) TIeperpy3KHu MoJ ICUCTBUEM U3 NMUTAOIICH CeTH
0) meperpy3Ku 1o J1eHCTBUEM MOIITHOTO pa3psiaa
B) IIEperpy3KH, CBA3aHHbIE C XapaKTepOM HArpy3Ku
T') Ieperpy3Ku, CBsI3aHHbIE C IEPEMEHHBIM HaNPSKEHUEM
J) meperpy3Ku, CBsi3aHHBbIE C MpolleccaMH KOMMYTAallMd B cXeMe npeoOpa3oBaTens U
00yCIJIOBJICHHbIE KOHEYHBIMU BPEMEHHBIMU MapaMeTpaMy NEPEKJIIOUEHUSI CHIIOBBIX KITIOUEH.
3. MeTtoaom 3auThl CHIIOBBIX MOIYIIPOBOJIHUKOBBIX KIIFOUEH SBIISIETCS:
a) MOBBIIIEHNE TTOMEX03aIUIIEHHOCTH CUCTEMbI YIIPABIICHHUS U CAMOT'O CHJIOBOTO KITHOYa
0) HaHEeCEHHE 3aIIUTHOTO CJIOS HAa TOBEPXHOCTH KITF0Ua
B) MOJKJIIOUYEHHE BHEIIHUX 3aIIUTHBIX YCTPOMCTB, OTPaHUYMBAIONINX BO3/EICTBUE TOKOBOI
MEePErpy3KH B €CTECTBEHHBIX PEKUMaX KOMMYTAIUH.
4. Tlapa3uTHYI0 eMKOCTHYIO CBSI3b MOKHO YMEHBIIUTH CIEAYIOIUMHU CIIOCOOaMHU:
a) OJIM3KKM PacCIoJIOKEHUEM TTaphl CUTHAIBHBIX TTPOBOITHUKOB (CKPYUYHUBAHHUEM )
0) OOJIBIIIMM YAAJICHHEM OT CHUJIOBBIX IIMH — HCTOYHUKOB TTIOMEX
B) aHTUCENITUKOM
) 100aBJICHUEM U30IMPOBAHHBIX KOHTAKTOB
1) S5KpaHUPOBAHUEM CUTHAJIbHBIX MPOBOIHUKOB.
5. bpocok Toka B mepexoJHOM Mpolecce BKIYEHHS TPAaH3UCTOPa 00YCIIOBIIEH ...
a) MPOIIECCOM BOCCTAHOBJICHHUS 3alIUPAIOLINX CBOMCTB IIYHTUPYIOIIETO U0
0) pe3KuM BO3pacTaHHWEM HaIpspKeHUs (Tpodoem)
B) OOJIBIIION MPOMYCKHON CIIOCOOHOCTHIO.
6. Ilpu ¢popmMupoBaHUU TPAEKTOPUHU BKIIOYEHHUS TPAH3UCTOpA PE3UCTOP MpeaHa3HAyYeH I
OTpaHUYECHUS ...
a) IPOITyCKHON CITIOCOOHOCTH
0) moTeph TemIa
B) cOpoca PHEPTUH, 3armacaeMou B 3alIATHOM KOHJICHCATOPE.
7. TI'maBHBIM HETOCTATKOM OMIIOJISIPHBIX TPAH3UCTOPOB SBISETCH ...
a) OTCYTCTBHE BO3MOXKHOCTH JOCTUTHYTh COCTOSTHUSI HACBIIIICHUS
0) HEOOXOAUMOCTh YIaJIeHHUsI U30BITOYHOTO HAKOIIJIEHHOTO 3apsiia IPH BHIKITFOYCHUH
B) OTCYTCTBHE BO3MOKHOCTH pabOTaTh MPU BHICOKHX Harpy3Kax.
8. VYkaxuTe BaKHEWIIYI0 3a1a4y npu ucnoias3oBanun GTO.
a) [lonnep>kanue Ha TUPUCTOPE OMPEACIICHHON TeMIIepaTyphl.
0) 3ammTa THPUCTOPA OT NEPEHATPSKCHHMS.
B) [lognepxaHnue Toka B TOCTOSSTHHOM SKBHBAJICHTE.
9. Kakyro 3anmuTHy0 (GyHKIHUIO BBITIOIHSIET CHCTEMAa CHIIOBOTO MHTEIUIEKTYaaIbHOTO MoayJst [PM?
a) TemneparypHas 3ammura.
0) 3ammTa OT TOKOBOM MEpPErpy3KHu.
B) KoHTpoIib 32 ypoBHEM HamnpshKeHUs MUTaHUS [TpeoOpa3oBaTers.
r) M3o0siust ApaiiBEpHON OCHACTKU OT BHEITHUX BO3/ICHCTBUH.
10. Cpenu riaaBHBIX 3aJa4 yJIy4dlICHUS YHEPreTUUECKUX MOKa3aTeNlell KIHYEeBbIX UCTOYHUKOB
AIIEKTPONUTAHUS BBIACTSIOT ...
a) yMeHbIlIeHHe Ta0apUTHBIX Pa3MEpPOB U MAcChl PaJIMaTOPOB CHIIOBBIX KJIIOYEH CXEMBbI 3a CUET
noBeimenns KITJ[ cxembl
0) yMEHBIIIEHHUE MacCOTabapUTHBIX XapaKTEPUCTHK PEAKTUBHBIX JIEMEHTOB MPeoOpa3oBaTeist
3a CYET yBeJIMUYEHUS 4acTOThl PeoOpazoBaHus
B) TIOBBIIICHHUE MIPOITYCKHOM CTOCOOHOCTH MHTETPUPOBAHHBIX 3JIEMEHTOB CXEMBI.

9.1.3. IlpuMepHbBIii NepedyeHb TEM M TECTOBBIX 3aJaHUIl HA KOHTPOJIbHbIE PA0OTHI

YyeOHo-npoekTHast nesaTenbHOCTh (YII/1-4)
1. Kakwue 31eMeHThI UCTIOIh30BATUCH Ha TIEPBOM 3TaIle PA3BUTHS CHIIOBBIX MOJTY-TIPOBOIHUKOBBIX
KIII04ei?

CornacoBaHa Ha noptane N2 76854 13



a) [TonynpoBOAHUKOBBIE KITIOUH HA 0a3e BEPTUKAIBHBIX U MHOTOKaHAJIBHBIX CTPYKTYP.

0) CuioBbIE KITIOUX C TPUMEHEHUEM CYOMUKPOHHBIX TEXHOJIOTHH.

B) OCHOBHBIE THUIBl YMNPAaBIAEMBIX MOJYMNPOBOJAHUKOBBIX KIIOUel (OUMONAPHBIX U
YHUMNOJSPHBIX TPAH3UCTOPOB U OOBIKHOBEHHBIX THPHUCTOPOB)

2. Yro HCMONb30BAIOCH B KAUECTBE MEPEKITIOYATENS 10 MOSABICHUS MOIYIIPOBOJHUKOBOTO Kiltoua?

a) ["a3opaspsiHbIe BEHTUIIH.
0) Huuero.
B) ["a3opaspsiiHble nepexiovaTesnu.
3. TIpuMEHHTENbHO K MOJEBBIM TPAH3UCTOPAaM JOOPOTHOCTS ...
a) TeM BbIIIe, YeM MEHbIIE BpeMs MIPoJIeTa HOCUTENeH
0) mpsSIMO TIPOMOPIIMOHATbHA BPEMEHH MPOJIETa HOCUTENIEH M 00paTHO MPONMOPIHMOHAIBHA
NepeaTOuYHON KpyTHU3HE
B) MPSIMO MPONOPLUHOHAIbHA MEePeaTOYHON KpyTU3HE U 00paTHO MPOMOPIUOHANIbHA BEIMYUHE
BXOJHOM €MKOCTH 3aTBOpA.

4. VYkaxure KOMIPOMHUCCHOE TEXHHUUYECKOE pelIeHHe, T03BOIHBIlIee 00bEAUHUTD MOJIOKUTEIbHBIE
CBOIICTBa MOJIEBOTO yMPaBICHUS U OUIIONISPHON MPOBOJIUMOCTH.

a) IGBT.
0) bunonspHbie TPaH3UCTOPBI U TUPUCTOPHI.
B) MOII-TpaH3ucTopsl.

5. Illupoxkoe mpakTUyecKoe MPUMEHEHNE UHYKIHOHHBIX TUPUCTOPOB 0Ka3aJI0Ch HEBO3MOKHBIM
HE TOJBKO M3-3a CJI0XHOCTEW TEXHOJOTUU M3TOTOBJIEHUS U BHICO-KOW CTOMMOCTH, HO U IO
IpUYUHE
a) HeoOXOIMMOCTH MOAJEpPKaHUS OTPUIIATEIHLHOTO CMEIIEHUs B I[€NU 3aTBOpa MNpH
BBIKJIIOYEHHOM COCTOSIHMM KJTIOYa
0) HEOOXOAMMOCTH MOAAEPKaHUS OTCYTCTBUSI CMEUIECHUS B IIENU CTOKA MPU BBIKIIOYEHHOM
COCTOSIHUU KJII04a
B) HEBO3MOKHOCTH palOOThI 1pu HanpsbkeHuu cBbimre 1000 B.

6. YKaXuTe OCHOBHBIC YaCTH CTPYKTYPhI (HOPMUPOBATENICH UMITYILCOB YIIPABIICHHUS.
a) Cxema MOTeHIIMAIBHOU Pa3BsI3KH WH(HOPMAITMOHHOTO KaHaJja.
0) Cxema 4acTOTHOTO TpeoOpa3oBaTess CUTHAIA.
B) Cxema yCuiuTessi UMITyJIbCOB yIPaBICHUS.
r) Cxema NOBBIIIEHHON TPOU3BOAUTEILHOCTH TTprOOpa.
1) Cxema oOecrieueHUst YCUITUTEIS TUTAHUEM.

7. Kakue HeIoCTaTKh UMEIOTCS y ONTPOHHOU pa3BsI3Ku?
a) TemneparypHast HeCTaOMIBHOCTH MTAPAMETPOB.
0) Huzkwmii ko3 duniueHT nepegadn Toka.
B) bombime norepu sHEprum.
r) [l1oxoe ka4ecTBO CUTHAJIOB.
n) bonpiast 3anepkka nepegadn CUTHAJIOB.

8. Haubonee nmpumeHseMbIMU BapHaHTaMU BBIKIIOUEHHS OUIOJISIPHOTO TPAH3UCTOPA SBIISIOTCA:
a) peXXUM aBTOMaTHUYECKOT'O BBIKIIOUCHHUS
0) pexxuM GUKCUPOBAHHOTO OTPHUIATEIIBHOTO TOKA 0a3bl
B) BBIKJIIOUEHHE OTPULATENIbHBIM HAIIPSHKEHUEM CMEIICHUS
') peKUM OTpaHUYEHUS MT0/1aBaeMOil SHeprun
1) BBIKJIFOUEHHE C OTPaHMYEHUEM CKOPOCTH HapacTaHUs 3allUparoIero ToKa.

9. YTO MOXHO OTHECTH K HEJOCTATKaM dMUTTEPHOIO YIPaBJICHUSA?
a) Heo6xoauMocTh mpuMeHEeHUs! TONOTHUTEILHOTO AaKTUBHOTO JIEMEHTA.
0) YBennueHue BPEMEHH IMEPEKIIOUYCHHUS C POCTOM pabOuMX HANPSKEHHH M TIYOUHBI
HACBILEHUS TPAH3UCTOPA.
B) Huzkuii ko durmeHT nepepaun Toxa.
r) YBeJIuWUeHHE BPEMEHU MEPEKIIOYCHUS C POCTOM pabOoduX HaNpsHKCHUNW W TIIyOHHBI
HACBILEHUS TPAH3UCTOPA.
1) BBICTpBIN N3HOC TACCUBHBIX KOMITOHEHTOB.

10. PerynupoBaHue CKOPOCTH MEPEKIIOUYEHUS] TPAH3UCTOPOB C M30JHUPOBAHHBIM 3aTBOPOM

OCYUIECTBIISIOT 3a CYET ...
a) TUPUCTOPA, KOTOPBI MEHSET CBOE COCTOSIHUS U3 «3aKPBITOT0» B «OTKPHITOE» UM HA000POT
0) pe3ucTopa, BKIIOYEHHOTO MOCIE0BAaTeIbHO MEX/IY BBIXOJHBIM Y3JIOM IpaiiBepa 1 BXOJHOM
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LENbI0 KIFoYa
B) aKTUBHBIX KOMIIOHEHTOB, KOTOPbIE MO3BOJAIOT PETYJIUPOBATH CKOPOCTh MEPEKIIOYEHUS
TpPaH3UCTOpA.

9.1.4. Tembl 1a00paTOPHBIX padoOT

XAPAKTEPUCTUKU UMITYJIbCHBIX CUT'HAJIOB, ®OPMUPYIOIIUE LIEITN.
DJIEKTPOHHBIN KJTIOY.

NCCIEALOBAHUE XAYIIEI'O MYJIbBTUBUBPATOPA U TPUITTEPA ILIMU/TA.
I'enepaTop JIMHENHO U3MEHSAIOLIETOCS HAIIPSKEHUS.

L=

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercsa B GopMme, Mperoiaraliie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JIe BCETro Y4eOHOro mpolecca.

Hauatpe uzydeHue AuCHHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOCHUS MaTepHaia He0OX0IUMO PEryJipHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteta o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO TOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUMBUIyaIbHbIE KOHCYIbTAMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuumniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacniucanue BeOMHApOB U 3anycy BeOMHAPOB MyOIHUKYIOTCS B 3JIEKTPOHHOM KypCe 0 TUCHUIUIMHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepHabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Bupl 7onMOMHUTENBLHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronmxcs

MaTepHaoB pe3yJabTaToOB 00yUYEHUs
C HapylmeHusIMH cIyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TUCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI IIpOBEpKa
K 3a4eTy, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHANBUYAJIBHO)
C HapyLeHHUsIMU OTIOPHO- Penienue MMCTaHIMOHHBIX TECTOB, [IpenmyiiecTBeHHO

JABUI'aTCJIbHOI'O allllapara KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC JUCTAaHIMOHHBIMH MCTOAaMU
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI
K 3a4CTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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