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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.03.71B.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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[1K-4. Cnocoben I1K-4.1. 3HaeT npuHUIUIIBI 3HaeT NPUHLIUIIBI [IOCTPOEHUS CXEM,
OCYLIECTBJISATh KOHTPOJIb |[IOCTPOECHUS TEXHUUYECKOTO paboTaronyx B KIFOUEBOM PEKUME,

COOTBETCTBUSA 3a/IaHus TIPU pa3paboTKe BO3MOJKHBIX aBapUMHBIX CUTYAIIHH,
pa3zpabaThIBaeMBbIX AJICKTPOHHBIX OJIOKOB BO3HHUKAIOIUX IIPU IIEPEKIIFOYCHUN

MIPOEKTOB U 3JIEMEHTOB.

TCXHUYICCKOU [TK-4.2. YMeeT ucnoiab3oBaTh | YMEET UCIOIB30BaTh CIIPABOYHbBIC IAHHBIC
AOKyMCHTAIlUN HOPMATHBHBIC M CIIPABOYHBIE |AJIEMEHTOB C YUeTOM K03 (dUIMEeHTa 3amaca
Cranjapram, JaHHBIE TIPU pa3padoTKe JUISI TIOBBIIIICHUS HAJIEKHOCTH Pa0OTHI CXEMBI.

TEXHUYCCKUM YCIOBUAM | pOEKTHO- KOHCTPYKTOPCKOM
U APYIr'UM HOPMATUBHBIM JTOKYMEHTAILINHU

AOKYMEHTAM [1K-4.3. Brnaneer HaBbikamu | Biazeer cnocobamu yMeHbIIEHHS
0(pOpPMIIEHHS TIPOEKTHO- BEPOATHOCTH MOSIBIIEHHS aBAPHIHBIX
KOHCTPYKTOPCKOM CUTYalLlMH U CIOCO0AMH UX YCTPAHEHUS U
JIOKyMEHTAIUK B 0(pOopMIIEHHS TOKYMEHTAIIMH U UHCTPYKLIMH
COOTBETCTBHH CO SKCILTYaTalllH.
CTaHIapTaMu

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
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH

Becero |Cemectpsl
4acoB |7 cemecTp

Bunet yueOHOIM nesTeNbHOCTH

KonTakTHas aynuropHasi padoTa o0y4aroumuxcs ¢ npenojaaBarejieM, BCero 72 72
IIpaxTHueckue 3aHATHS 72 72
CamocTrosiTeibHas padoTa 00y4aomuxcs, B T.4. KOHTAKTHasI 72 72
BHeayIUTOPHas padoTa o0y4yarommxcsi ¢ nNpenoaasarejieM, Bcero
[ToaroroBka K 3a4eTy ¢ OLIEHKOH 35 35
IToaroroBka K TECTUPOBAHUIO 31 31
[TonroroBka K KOHTPOJILHOU paboTe 2 2
[ToaroroBka K KOJJIOKBUYMY 4 4
O0mas Tpyr0oeMKOCTh (B 4acax) 144 144
OO0mas TpyroeMKocTh (B 3.e.) 4 4

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eiTeJIbHOCTH

CTpyKTypa ITHUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUJaM y4eOHOH JesATEeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Tabmmma 5.1 — Paznens! (TeMbl) TUCIMUILIMHBI M BUABI YICOHON ACATEIHHOCTH

Bcero wacos
[Ipak. | Cam. dopmupyembie
HasBanus paznenos (TeM) JUCIUILINHBI (0e3
3aH., 4 |pad., g KOMIIETEHI[NHA
HK3aMEHa)
7 cemecTp

1 Buzpl 31€KTPOHHBIX KIOYEN U UX 6 6 12 I1K-3, TIK-4
XapaKTEPUCTHKH.
2 PaboTa kiitoua Ha AKTUBHYIO, UHAYKTHUBHYIO U 8 10 18 [1K-3
€MKOCTHbBIE Harpy3KH.
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3 bunonsipHbIi TPaH3UCTOP B PEXKUME KITIOUA. 10 8 18 [1K-3
BxopHble 1 BBIXOJHBIE XapaKTEPUCTUKHI
OUIMOJISIPHOTO TPAH3UCTOPA.
4 PexxuMbl pabOThl OUTIOJIIPHOTO TPAH3UCTOPA B 12 9 21 ITK-3
peKuMe KIIroya.
5 Crioco6bI MoBBILIEHUS OBICTPOACHCTBUS 12 10 22 [1K-3
OUIOJIIPHOTO TPAH3UCTOPA.
6 IloneBbie TPaH3UCTOPHI B KAYECTBE KITIOYA. 10 10 20 [1K-3
MOSFET-TpaH3ucTopbl, X OCHOBHBIE TAPAMETPBL..
7 AM01b1, AMHUCTOPBI, TAPUCTOPHI, 3aMUPAEMBbIE 8 12 20 [K-3
TUPUCTOPBI.
8 DNEKTPOHHBIE KIIIOUM B MUKPO3JIEKTPOHOM 6 7 13 I1K-3, TIK-4
WCIIOJIHEHUH.

Uroro 3a cemectp| 72 72 144

Utoro| 72 72 144

5.2. Conep:xanue pa3uesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0iwHIe 5.2.
a3J1eJI0B (T€M) TUCIUTLINHBI (B T.4. 11O JICKIIHSIM)

Ta6mmma 5.2 — Coneprxkanue

HasBanus pasnesnoB (Tem) ConeprxkaHue pas3aesioB (Tem) Tpynoemxocts dopmMupyemsbie
JUCLUTUIMHBI JUCLUIUIAHBI (B T.4. IO JIEKLIUSAM) (neKumoHHbIe KOMIIETEHIH
3aHATHSA), 4
7 cemecTp
1 Bunpl a3neKTpoHHBIX Kiatode 1 | OCHOBHBIE TapaMeTphl - I1K-3, TIK-4
UX XapaKTEPUCTUKH. AJIEKTPOHHBIX KIIOYEH U
HCIOJIb30BaHUE UX B pacyeTax.
Hroro -
2 Pabora kitoya Ha akTHBHYI0,  |PacueT mapaMeTpoB Kiroua npu - I1K-3
UH/TyKTUBHYIO U €eMKOCTHBIE paboTe Ha pa3nUYHbIE TUIIBI
HarpysKH. Harpy3ox.
Hroro -
3 bunomnsipHeIi TPaH3UCTOP B [TapameTpsl GUTIONISIPHOTO - [1K-3
pexkume Kitoya. Bxogusie u TpaH3MUCTOpa, ero paboTa B
BBIXO/IHBIE XapPAKTEPUCTUKU CTaTU4YECKOM PEXHUME.
OUTOJIIPHOTO TPAH3UCTOPA. Htoro -
4 Pexxumbl paboTHl OUTIONSAPHOTO |PeXUM OTCEUKH, aKTHBHBIH - I1K-3
TPaH3UCTOPA B PEXKUME KJIIOUA.  |PEKUM M PEXKUM HACBIILIECHUS.
[TapameTpsl pexxrma HaChIIEHUS
OWITOJISIPHOTO TPAH3UCTOPA.
JIMHAMUYECKUI PEXKUM.
Hroro -
5 CriocoObl MOBBILIEHUS JluHaMu4eckue MoTepu u - I1K-3
ObICTpOJICHCTBUS OUIIONSIPHOTO | TOBBILIEHHE OBICTPOJCHCTBUS
TPaH3UCTOpA. OUITOJIIPHOTO TPAH3UCTOPA.
Ob6nactpk 6e30macHoe paboThI
OUITOJIIPHOTO TPAH3UCTOPA.
Hroro -
4

CornacoBaHa Ha noptane N2 75203




6 [losieBble TPAaH3UCTOPHI B
kadectBe Kiaroda. MOSFET-
TpaH3uCTOPBI, UX OCHOBHBIE
I1apaMeTpsl..

[Toneswie Tpanzucropsr, M/I1-
TPaH3UCTOPBI CO BCTPOCHHBIM U
MHAYLMPOBAHHBIM KaHAJIaMH, UX.
napamerpsl. IGBT-Tpan3ucTtopsl.
JpaiiBepsl yIpaBIeHUs
MOFSET- TpaH3ucTopos.

[1K-3

Hroro -
7 Juonsl, AMHUCTOPBHI, ITapameTpsl 1MO0B, JUHUCTOPOB, - [1K-3
TUPHUCTOPBI, 3aIIPAEMBbIE TUPUCTOPOB B PEXKUME KIIFOUa, UX
TUPHUCTOPBI. IIPUMEHEHHUE.
Hroro -
8 DJNEKTPOHHBIE KIIIOYH B [Ipumenenue kiroueit B - [1K-3, T1IK-4
MHUKPO3JIEKTPOHOM HCIIOJIHEHUHU. |MHUKPOIJIEKTPOHHOM MCIOJIHEHHH.
Hroro -
Hroro 3a cemectp -
Hroro -
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHnoBaHue NPaKTUYECKUX 3aHATUN (CEMHHAPOB)
HazBanus pasnesnoB (Tem) HaunmeHoBaHue npakTUYECKUX Tpynoemkoctb, | PopMupyembie
JUCLUTIIUHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIINHI
7 cemecTp
1 Bugpl a1nekTpoHHBIX Kitouel |MexaHuueckue u 6 I1K-3, IIK-4
U X XapaKTEPUCTHUKH. ANEKTPOMEXAHNYECKUE KITFOUH.
Buapl KOHTaKTOPOB U pelie.
I'epkoHsL.
Hroro 6
2 Pabora Ki1toya Ha aKkTHBHY!O, |Pacder kiroua Ha akKTUBHYIO U 8 I1K-3
WHIYKTUBHYIO U €EMKOCTHbIE WHIYKTUBHYIO Harpy3ku. TOkH U Ha
Harpys3Ku. IIPSDKEHUS, BOZHUKAIOIINX B KIIIOYE.
Hroro 8
3 bunosnspHbIi TpaH3UCTOP B | BUnosnsipHbIi KIIF0Y, OCHOBHBIE 10 I1K-3
pexume Kiaroua. Bxonnsie u xapakTepucTuku. I'padhuxu
BBIXOJIHBIE XapaKTEPUCTUKHU 3aBUCUMOCTEHN HAIPSDKEHUS U TOKA
OUIOJISIPHOTO TPAH3UCTOPA. B TPAH3UCTOPE.
Hroro 10
4 Pexxumbl pabOTHI PexxnM oTCedKH, aKTUBHBIN PEXUM 12 I1K-3
OMIIOJISIPHOTO TPAH3UCTOpPAa B | peXUM HachlleHus. [lapameTpsl
pEXHMME KITFOYa. pEeXHMMa HACBIILIEHUS, CTATUYECKUE
MOTEPU B TPAH3UCTOPE.
Hroro 12
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5 CiocoObI MOBBIIIEHUS MeTo1bl TOBBIIEHUS 12 [1K-3
OBICTPOICHCTBUS OUIIONSIPHOTO |EPEKITIOUYEHUST OUTIOSIPHOTO
TpaH3UCTOpA. Tpan3uctopa. RC- BxoaHas 1ermns,
LIETIb ¢ 0OpaTHOM CBA3BIO,
nemndupyromas RCD- niens.
JluHaMuyeckue 1norepu B
tpansucrope. KonrponbsHas padora:
olpesieJIeHUE MapaMeTpoB
OWITOJISIPHOTO TPAH3UCTOPA B
00paTHOXO0JJ0BOM IpeoOpa3zoBaTee
u pacuet nemndupyromeit RCD-
LEMH.
Hroro 12
6 IlosieBblE TPAaH3UCTOPHI B YcerpoiictBo MOSFET- 10 I1K-3
kauecTse Kiroya. MOSFET- TPaH3UCTOPOB, UX OCHOBHEIE
TpaH3UCTOPBI, UX OCHOBHBIE XapaKTEPUCTHUKU IPU pacyeTe
IapaMeTpsl.. KJIFOUEH. TOCTOMHCTBA U
HEJO0CTaTKU 110 CPABHEHMIO C
OUIOJIAPHBIMU TPAH3UCTOPAMH.
Hpaiiseps! ynpasinenuss MOSFET-
TPaH3UCTOpaMH.
Hroro 10
7 1o 1bl, AMHUCTOPBHI, [IpumeneHnne 1MOI0B, TUHUCTOPOB 8 [1K-3
TUPUCTOPBI, 3allUpacMble Y TUPHCTOPOB, UX OCHOBHBIE
TUPUCTOPBI. XapaKTEPUCTUKH.
HUrtoro 8
8 DNEeKTPOHHBIE KIIIOUU B Kittoun B MUKpO31€TPOHHOM 6 [1K-3, [IK-4
MUKpPO3JIEKTPOHOM UCIIOJIHEHUH, UX XapaKTEPUCTUKU U
WCIIOJIHEHUH. IIPUMEHEHHUE. .
Hroro 6
Hroro 3a cemectp 72
Hroro 72

5.4. JlabopaTopHbIe 3aHATHUSA
He npegycmoTpeHo yueOHBIM MIJIaHOM
5.5. KypcoBoii npoekT / KypcoBasi paéora
He npenycmMoTpeHo yueOHbBIM IIaHOM
5.6. CamocTosiTesqIbHasi paboTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHBI B
Taduie 5.6.
Tabauma 5.6. — Bunabl camocTosTenbHONU paboThl, TPYI0EMKOCTh U (hOpMHUpYEMble KOMIIETEHLIUN

HazsBa a3JesioB (Tem) Buyer TpymoeMkoc Do €MEBIE Do
BaHUS PA3IeIoB (TeM . TTOEMKOCTD MHUPYEMBI MBI
P CaMOCTOSITEILHON py ’ PMHPY P
JIIUCLIUIUINHBI q KOMIIETEHITHH KOHTPOJIS
paboThI
7 cemecTp
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1 Bugpl 57K TPOHHBIX ITonroroBka k 3aueTy 4 [IK-3, I[1K-4 3auér ¢
KJIFOYEH U UX C OLIEHKOM OLICHKOM
XapaKTCPUCTUKHU. IToaroroBka k 2 I1K-3, I[IK-4 TectupoBanue
TECTUPOBAHUIO
Hrtoro 6
2 Pabota kiroua Ha [ToaroroBka k 3aueTy 6 [IK-3 3auér ¢
AKTHUBHYIO, MHAYKTUBHYIO U |C OLICHKOM OILICHKOM
CMKOCTHBIC HAarpy3KH. IToaroroBka k 4 I1K-3 TectupoBanue
TECTUPOBAHUIO
Hroro 10
3 bunonsipuslil Tpan3uctop |IloaroroBka k 3auery 6 [IK-3 3auér c
B pEXKHUME KJI104a. BXOIHbBIE |C OLICHKOM OLICHKOM
H BBIXOJIHBIE IToaroroBka x 2 IIK-3 TectupoBanue
XapaKTCPUCTUKHU TECTUPOBAHUIO
OUIMOJISIPHOTO TPAH3UCTOPA. Utoro ]
4 Pexumbl paboThI [ToaroroBka k 3aueTy 4 [IK-3 3auéT
OUMOJISIPHOTO TPAH3UCTOPA B |C OLICHKOM OILICHKOM
PEKUME KITFO9a. IToaroroBka k 5 I1K-3 TectupoBanue
TECTUPOBAHUIO
Hroro 9
5 CniocoObI MOBBIIIEHUS ITonroroBka K 3aueTy 4 [1K-3 3auér ¢
OBICTPOICHCTBUS C OLIEHKOM OLICHKOM
OMITOJIAPHOTrO TPAH3KUCTOPA. |[oArOTOBKA K 4 IIK-3 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 2 [IK-3 Konrtponbnas
KOHTPOJIbHOM paboTe pabota
Uroro 10
6 Iloneswie Tpan3uctopel B |IloarotoBka k 3a4eTy 2 I1K-3 3a4éT ¢
kauectBe kiroua. MOSFET- |c onenkoit OIICHKO
TpansucTopbl, X OCHOBHBIE |[JoAroTOBKA K 4 TIK-3 Konnoksuym
apaMeTpBbL.. KOJUJIOKBUYMY
IToaroroBka k 4 [IK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 10
7 Anobl, AMHUCTOPBHI, [ToaroroBka k 3auery 6 [IK-3 3auér ¢
TUPUCTOPBI, 3aMpacMble C OLICHKOM OLICHKOH
TUPUCTOPBI. IloaroroBka k 6 TIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 12
8 DNEeKTPOHHBIE KIIIOUU B IToaroroska k 3auery 3 [1K-3, TIK-4 3auér c
MUKPO3JIEKTPOHOM C OLICHKOM OLICHKOH
HUCIIOJTHCHUH. IloaroroBka x 4 TIK-3, IIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 7
Hroro 3a cemectp 72
Uroro 72

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHUHU AUCHHUIIMHBI,
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U BU/0B YU4eOHOI 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHIIEe 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUOB
3aHSATHN

Bunpl yaeOHo#

dopmupyembie
NeSITeNIbHOCTH DopMBbI KOHTPOJIS

KOMIICTCHIIN

IIpak. 3aH. Cawm. pab.

I1K-3 + + 3auér ¢ onenkoi, Komnoksuym,
KonTponbnas padora, TectupoBanue

I1K-4 + + 3auét ¢ oneHkoi, TectupoBanue

6. PeiiTuHroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH st GOPM KOHTPOJISA

bannbHble otieHKH U1t POPM KOHTPOJISt IPECTaBICHbI B Ta0bmuiie 6.1.
Tab6muna 6.1 — bamibHbIE OLIEHKH

. . | MaxkcumainbHbIi Oan
MakcuManbHbIi MakcumanbHbIi
3a mepuog Mexxay | Bcero 3a
DOopMBI KOHTPOJISI 6amt Ha 1-yro KT ¢ OaJi 3a mepuoI
2KT u Ha xoHEN CEeMECTp
Hauana cemectpa | mexay 1KT u 2KT
ceMecTpa
7 cemecTp
3a4éT c OLEHKOMI 10 10 20 40
Konnoksuym 0 10 10 20
Konrponbnas padora 0 10 0 10
TectupoBaHnue 10 10 10 30
Hrtoro makcumym 3a 20 40 40 100
nepuo
Hapacraromum ntorom 20 60 100 100

6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIH KOHTPOJIb

[Tepecuet 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABICH B TabmuUIE 6.2.
Tabmura 6.2 — Ilepecuer OAJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannel Ha ATy TEKyIIero KOHTPOIS Orenka

>90% ot MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 5
Ot 70% no 89% ot makcuMabHOM cyMMBI 6aiioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W |

< 60% oT MakcuMabHOI cymMMbl OamioB Ha naty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[IepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmmia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YYMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. Bopounn A.M. CxeMoTexHHKa. Y4UeOHO-METOIMUYECKOE MOCOOWE Mg MPOBEICHUS
npaktudeckux pador / A.M. Boponun, FO.H. Tanosunkuii, A.B. Tornop; Tomckuii rocy1apcTBeHHBIH
YHUBEPCUTET CUCTEM YIPaBJICHUS U PaJUOIEKTPOHUKU [DIEKTPOHHBIN pecypc]: — Pexum nocryna:
http://ie.tusur.ru/docs/vai/st_ump.pdf.

2. Konosanos b. U., Mumypos B. C. OcHoBBI 1TpeoOpa3oBaTeIbHON TEXHUKHU: YueOHOE MTOCOOHeE.
— Tomck: @akynprer nuctannuonnoro ooyuenus, TYCYP, 2015. — 197 c. [DnexTpoHHbIN pecypc]: —
Pexxum nmoctyma: http://ie.tusur.ru/docs/kbi/optup.pdf.

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. 'epacumoB, Bukrop MuxaiinoBuu DJIeKTPOHHBbIE LENH U MUKPOCXEMOTEXHHKA : ydeOHOe
nocobue / B. M. I'epacumos, B. A. CkBopuoB; ®@enepanbHoe areHTCTBO 1o 00pa3oBaHuto, ToMckuit
rOCyZapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABIICHUS U PaiuodIeKTpoHUKU. - Tomck : TYCVYP, 2004 - . -
ISBN 5-86889-116-3. Y. 2 : CxeMOTeXHUKa KIIOYEBBIX YCTPOUCTB (JOPMUPOBAHUS U MPeOOpa3oBaHUs
curHanos. - Tomck : TYCVYP, 2004. - 209 c. : wi., Tabu. - bubauorp.: c. 207-208. - ISBN 5-86889-118-X
(mamuune B 6ubnuoreke TYCVYP - 99 ak3.).

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE MOCOOUSI

1. PASPABOTKA KOMITBIOTEPHOM MOJIEJIM PE3OHAHCHOI'O ITPEOEPA30OBATEJIS B
CPEJE LTSPICE AJIA UCCIIEAOBAHNA KOMMYTALIMOHHBIX I[TPOLIECCOB Metonuueckoe
nocobue mo xkypey «llomynpoBOIHUKOBBIC KJIHOYM B CHJIOBBIX CXeMax» [DJIEeKTPOHHBIN pecypc]|: —
Pexxum moctyma: https://cloud.tusur.ru/index.php/s/aJ4cx8 A6ByW7LK6.

2. Pynesckuit B.M., lllunskoB FO.A., FOaunnes A.I'. OCHOBBI CO3JAHUA CUCTEM
DJIEKTPOIIUTAHUA TJYBOKOBO/JHBIX TEJIEYIIPABJIAEMbBIX HEOBUTAEMBIX
IMOABOJAHBIX AIIITAPATOB Yuyeb6HO-MeTOmMUeCcKOe mocodue [DIeKTpOHHBIA pecypc]: — Pexum
nocryma: https://cloud.tusur.ru/index.php/s/sBxaXfWgSNNaCyF.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKHEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOIM PabOThl 00YYaIOLIHXCS
U3 YHCIIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB IIPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHHYCHHUSM HUX 3[I0POBbSI U BOCHPUATHS HHOOpMALIUY.

JI1s JIMI ¢ HAPYIIEeHUSIMH 3PEeHus:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUIECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydyeHUU NTUCHUIIUHBI PEKOMEHAYETCSl 00pallaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecnedyeHne JUCIUIITHHbI
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http://ie.tusur.ru/docs/vai/st_ump.pdf
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8.1. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHIl

JlabopaTopusi MUKpPOMPOIECCOPHBIX ycTpoiicTB u cuctem / Jlabopatopus I'TIO: yueOHas
ayauTOpHUs IJs MPOBEACHUS 3aHITUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpHUs s IPOBEACHUS
3aHATHI Ja00paTOPHOrO TUMA, yueOHas ayAUTOpUs ISl MPOBEACHUS 3aHSATHUA CEMHHAPCKOrO THUIIA,
MOMEIIEHHUE NJIsI KYpCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUSI KypcoBBIX pador); 634034, Tomckas
o0mactb, T. Tomck, Bepumauna ynuna, a. 74, 333 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JJaboparopnsie MakeTs (10 mT.);

- Mukpomnporeccopubiit Moaynb «SDK-1.1» (8 miT.);

- Ocuumnorpadsr (12 mrt.);

- I'enepaTop curnanos ['3-54 (2 mr.);

- Kommnerotep Intel(R) Core (TM)2 CPU (12 mir.);

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

8.2. MarepuajibHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue sl CaMOCTOSITeIbHON padoThl

st caMocTosATENbHONW pabOThl UCIOJIB3YIOTCSI YUeOHbIE ayAUTOPUM (KOMIIbIOTEPHBIE KJIACCHI),
PacTONIOKEHHBIC TI0 aJIpecaM:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayq.;

- 634045, Tomckas obmnacts, . Tomck, yi. Kpacnoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmauna ynuua, a. 47, 126 ayn.;

- 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 74, 207 aya.

Onucanue nMeroerocs 000pya0BaHus:

- yueOHasi MeOeb;

- KOMITBIOTEPHI;

- KOMITBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTEepHET» M 00€CIeYnBaIOT JOCTYI B JJIEKTPOHHYIO
nHpopmanmonHo-00pazoBaTenbHyo cpeny TYCYPa.

[TepedeHs mpOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepuaibHO-TeXHHYECKOe o0ecneyeHue TUCIUIIMHBI IJIs1 JIMI] ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI U HHBAJIN/IOB

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CrennaIbHOr0 Ha3HAYEHUSI.

[Ipu 3aHATUSAX ¢ OOyYaOUIMMUCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB M JPYTHUX TEXHUUYECKHUX CPEJICTB
npueMa/nepenayu yueOHoi uHQpopManuu B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBI MPENoAaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAMHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBl. YueOHas ayAuTOpus, B
KOTOPOM 3aHMMAIOTCs 0OyUaromuecs ¢ HapylIeHueM ciayxa, 000pyaoBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOU, SJIEKTPOHHOU TOCKOM, MYJIbTUMEIUUHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00YUYAIOIIMMUCS C HAPYIIEHUSIMHU 3PEHUs TMPEIYCMOTPEHO UCIOJIb30BAHUE B
JMEKIUOHHBIX U y4EOHBIX ayAUTOPHUSIX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WM claiijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHATHSAX ¢ OOYyYAIOMIMMHCS C HAPYUWIEHHWSIMH ONMOPHO-ABUTaTeJbLHOIr0 ammapara
HCTIONB3YIOTCS allbTePHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMALMU U APYrue TEXHUYECKUE CPEeACTBa
npueMa/mepenadn yueOHol nHGOpMaIMK B JOCTYMHBIX popMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
TOJei ¢ MHBAJIUIHOCTBIO.

9. OI[eHO‘IHBIe MaTepuajJabl U METOANYECCKUEC PEKOMCHIAIIUH 110 OPraHM3allui U3y4YCeHUSA
AUCHHUITJIMHbI
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9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

HaSBaI;iilfﬁii;ii? (Tem) q;gﬁﬁgfggr;;e ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
1 Bugsl snexrponnsix kiatoueit u|I1K-3, 11K-4 3a4éT ¢ OLIEHKOH [Iepeuens BOIIPOCOB 11t
UX XapaKTepUCTUKHU. 3a4eTa ¢ OL[EHKOM
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
2 PabGora kiroua Ha akTuBHyt0, |I1K-3 3a4ét c onieHkoil  |[lepedenn BOpoCoOB 1Jist
WHIYKTUBHYIO U €EMKOCTHBIE 3a4eTa ¢ OLIEHKON
Harpy3KH. TectupoBanue [IpumepHsIil nEpEYEHD
TECTOBBIX 3aJaHUN
3 bunossApHEbI TPaH3UCTOP B [IK-3 3auét c ouenkoii  |Ilepedenp BompocoB s
pexuMe Kiroda. BxogHeie n 3a4eTa ¢ OLICHKON
BBIXOZTHBIC XapaKTCPUCTUKHU TectupoBanue [IpumepHbIil nEepedyeHb
OUTOJISIPHOTO TPAH3UCTOPA. TECTOBBIX 3a1aHM
4 PesxuMBbI paOOTHI [1K-3 3auér ¢ onenkoit | [lepeuenn BOompocoB Jist
OUMOJISIPHOTO TPAH3UCTOPA B 3a4eTa ¢ OI[CHKOM
PEKNUME KITrO9a. TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
5 CriocoObI MOBBILIEHUS [1K-3 3auér c ouenkoil  |IlepedyeHs BonpocoB s
OBICTPOACHCTBUS OUTIONSPHOTO 3a4eTa ¢ OL[EHKOM
TpaH3HUCTOpPA. KonTponbsHas [IpumepHsIil nEpeyeHb
pabota BAapUAHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
6 IlosieBblE TPAaH3UCTOPHI B [1K-3 3auér c ouenkoil  |IlepedyeHp BonpocoB s
kauectBe kintroya. MOSFET- 3a4eTa ¢ OLEHKOMU
TpaH3uCTOpPBI, X OCHOBHBIE KomnmokBuym [IpumepHsIil nEpeyeHb
napameTpsbl.. BOITPOCOB JIsI KOJUTOKBHYMa
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
7 lnonsl, AMHUCTOPBHI, [1K-3 3auét c ouenkoil  |IlepedyeHb BonpocoB s
TUPUCTOPHI, 3aMpacMble 3a4era ¢ OI[EHKOM
TUPUCTOPBI. TectupoBanue [TpumepHBIil nEpeyYeHb
TECTOBBIX 3aJaHUI
8 DIIEKTPOHHBIE KITIOYH B [IK-3, I[IK-4 3auér c onenkoit  |Ilepeuenb BompocoB Jist
MUKPO3JIEKTPOHOM 3a4era ¢ OLEHKOM
HUCIIOJITHCHUH. TectupoBanue [IpumepHsIil nEpeUYEHb
TECTOBBIX 3aJaHUI

[lxana oneHku cHOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa 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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1. OnpenenuTs BRIICIAEMYIO CTaTHYECKYIO MOITHOCTh Tpan3uctopa KT828A npu Toke 1k=2.2A,
yactoTe nepeximroueHuI=20k] 11 u ko3 dunuente 3anomuenus 0.5.
a) 1,2 Bt
b) 1,5 Bt;
c) 1,8 Bt;
d) 2,1 Bt;

2. OnpeaenuTh BBIICIAEMYIO CTaTHYECKYI0 MOITHOCTE Tpan3uctopa KT841A npu Toke 1k=3.2A,
yacToTe nepexiroueHuI=25kI 11 u ko3 dunuente 3anonuenus 0.45.
a) 1,5 Bt;
b) 1,8 Bt;
¢) 2,1 Bt
d) 2,4 Brt;

3. OnpenenuTs BBIICIAEMYIO CTaTHYECKYIO MOITHOCTE Tpan3uctopa KT872A npu Toke [k=4.2A,
yacToTe nepexioueHuI=22kl 11 u ko3 dunuente 3anonuenus 0.47.
a) 1,7 Bt
b) 1,9 Bt;
¢) 2,2 B
d) 2,7 Bt;

4. OnpenenuTh BBIIECISIEMYI0 JTHHAMUYECKYI0 MOIIHOCTH TpaH3uctopa KT828A mpu Toke
Ik=2.2 A, wactore nepexmoueHus=20k[ 11 u korpuruente 3anonaenus 0.5.
a) 1,2 Bt
b) 1,5 Bt;
c) 1,7 Bt
d) 1,9 Bt;

5. OnpenenuTh BBIACIAEMYIO TUHAMHYECKYIO MOMIHOCTHh TpaH3uctopa KT841A mpu Toke
Ik=3.2A, gactore nepexmoueHus=25kl 11 u korpuruente 3anonaerus 0.45.
a) 1,5 Bt;
b) 1,7 Bt;
¢) 1,95 Br;
d) 2,1 Bt;

6. Onpenenuth BBIACIAEMYI0 AWUHAMHYECKYI0 MOIIHOCTh TpaH3uctopa KT872A mnpu Toke
Ik=4.2 A, vactore nepexmoueHus=22kl 11 u korpuruente 3anonaerus 0.47.
a) 1,8 Bt;
b) 1,95 Br;
c) 2,15 Br;
d) 2,25 Br;

7. PaccunTaTh €eMKOCTh KOHJIEHCATOpa ApaiiBepa yrpaniieHus: Tpanzucropom KII1707A, na wacrore
22 xI'g
a) 0,7 Mmx®;
b) 1,2 MxD;
c) 1,7 Mx®;
d) 2,2 Mk,

8. PaccunTarh eMKOCTh KOHAEHCATOpA ApaiiBepa yrnpasieHus TpansuctopoM IRF840, na yactore
25 xI'g
a) 0,4 Mx®;
b) 0,7 MxD;
c) 1,2 Mxd;
d) 1,6 Mxd;

9. Paccuutath €MKOCTh KOHAEHCATOpA ApaiBepa yrpasieHus TpanzuctopoMm IRF845, na yactore
28 xI'g
a) 0,9 Mmx®;
b) 1,3 MxD;
c) 1,8 MxD;
d) 2,3 Mk,

10. Kaxko#i TpaH3UCTOp UMEET KBAJIPATUYHYIO 3aBUCUMOCTb CTATUYECKUX MOTEPH OT MPOTEKAIOIIETO

TOKa
a) OUIIOJISPHBIIA;
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b) IGBT;
¢) MOSFET;

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

OBP GumnonsipHOro TpaH3uCTOpA.

Hpaiisepsl ynpasinenuss MOSFET- u IGBT-tpan3ucropamu.

PesxxuMbl pab0ThI OUMOISIPHOTO TPAH3UCTOPA B AUHAMHYECKOM PEKUME.
CraTnueckue XapakTepUCTHUKU OUTIOISPHOTO TPAH3UCTOPA U PEKHUM OTCEUKH.
Ocnosnble xapakrepuctTuku MOSFET miis pacueTa 3J€KTpOHHOTO KIIIOYa.

Nk W=

9.1.3. [IpuMepHBbIii NepeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBLHBIX padoT

1. PaccumTaTh mapaMeTphl OMIOJAPHOTO TpaH3ucTopa M aemndupywmeidr RCD-nenu B
00patHOX00BOM MpeoOpasoBatene npu 3HaueHUssx Unut=200B, fip=32kI 1, Kzanumn=0.48,
Ltpcd= 0.32mI'H, Ls=0.15mIH, B=11

2. PaccuuTaTh mapameTpsl OUMOJsIpHOTO TpaH3uctopa u aemndupyroneit RCD-nmenu B
0o0patHOX00BOM MpeoOpasoBatene npu 3HaueHUssx Unut=100B, fip=22«I 1, Kzanumn=0.44,
Ltpcd= 0.22mI'H, Ls=0.15mIH, =25

3. PaccuuTaTth mapameTpsl OuUMOJsIpHOTO TpaH3uctopa u aemndupytomeit RCD-nmenu B
o0patHOX00BOM MpeoOpasoBatene npu 3HaueHUssx Unut=400B, fip=28kI 1, Kzanumn=0.46,
Ltpcd= 0.12mI'H, Ls=0.1MI'H, =15

4. PaccunTaTh mapaMeTphl OUMOJISIpHOTO TpaH3ucTopa W nemndupyrwmeid RCD-nenu B
00paTHOX0/1I0BOM mpeoOpaszoBarene npu 3HadeHussx Unut=250B, fip=20k[ 1, Kzanumn=0.4,
Ltpcd= 0.17mI'H, Ls=0.12MmI'H, =4

5. Paccuutathe mapameTpbl OWMOJApHOTO TpaH3uctopa u aemnpupyromeir RCD-nenu B
00patHOX00BOM MpeoOpasoBatene npu 3HaueHUssx Unut=180B, fip=25«I"1;, Kzanumn=0.49,
Ltpcd= 0.25mI'H, Ls=0.095mI'H, =8

9.1.4. lIpuMepHBIi NepevYeHb BONPOCOB A1 KOJUIOKBUYMa

1. Xapakrepuctuku MOSFET u IGBT nipu pacuere kito4eil.

2. OBP GunonspHOro TpaH3UCTOPA, BTOPUYHBIN MPOOO.

3. Pacuer craTHUeCKUX U TUHAMHYECKUX MOTEPh B JIEKTPOHHBIX KIIHOYaX.
4. CriocoObl MOBBIIEHHS OBICTPOACHCTBHSI OUITOISAPHOTO TPAH3UCTOPA.

5. Metoauka pacuera anemeHToB ApaiiBepa MOSFET.

9.2. MeTonnueckne peKOMeHIaUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

Hauatpe uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl IOHUMaHUS JajbHEHIIero MaTepuarna;
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— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYATE Ha MPEJI0KEHHbBIE BOIIPOCHI.
CtyaeHThl MOTYT MOJy4aTh WHAUBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumiIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

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

Kareropuu o6yuaroniuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBanue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIIHLHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMueHUsIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOH (hOpMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. [jisi Takux OOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJOCTaBICHUS OTBETOB HA 33aJJaHMUs, & HMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTATOB OOYYEHHUS JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSl ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTpUBAET MpenocTaBieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI H BOCHIPUATHS HH(DOpMALINH:

JL1s1 SN ¢ HApYIIEeHUsIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,
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— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUSIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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