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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokos Ne 1 oT« 2 » 7 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

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

PazpaboTuuk:

podeccop kad. [Ip>d C. I'. MuxaJibueHKO

3aBenyronmii o0ecnieunBaromeii kad.
IIp> C. I'. MuxajibueHKO
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3aBeAyIOIHi BRITYCKAIOIICH Kad.

IIp> C. I'. Muxaib4eHKO
OKCIIepTHI:

JlonieHT Kadeapbl TEXHOJIOTHH dJIeK-
TpoHHOTO 00yueHus (TD0) 1O. B. Mopo3zoBa

npodeccop kad. [Ip>d H. C. Jleroctaes
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
O3HAKOMJICHHE€ C OCHOBHBIMU HANpPAaBICHUSIMH COBPEMEHHON CXEMOTEXHUKH KITFOUEBBIX
YCTPOICTB; MPUOOPETEHNE HABBIKOB CXEMOTEXHHUYECKOTO MOACTUPOBAHUS U MPOSKTUPOBAHUSI MUKPOCXEM
Pa3IUYHON CTENEHN MHTETPAIMK; 3HAHUH TI0 pacueTy, MOJICTUPOBAHUIO U pa3pabOTKe UMITYIbCHO-MOJY -
JSIUOHHBIX MTpeoOpa3oBaTeneil U CUCTEM YIPaBICHUS KOMMYTAIIMOHHBIMH 3JIEMEHTAMHU.

1.2. 3agaun IMCHMIIINHBI

— (opMupOBaHUE 3HAHUH O MPeIMETe, MPUHIIUTIAX, COBPEMEHHBIX U TIEPCIIEKTUBHBIX HAIPaBIIe-
HUSX, MAaTEMAaTHYECKOM ammapare CXeMOTEXHUKH KITIOYEBBIX YCTPOHCTB;

— TpuoOpeTeHue 3HAHWKM O Ha3HAUYEHUH, XapaKTePUCTHKAX U MapaMeTpax MU(PPOBLIX U aHAJO-
TOBBIX MHTETPATILHBIX MUKPOCXEM PA3IMUHON CTETICHU UHTETPallUH;

— (hopMupOBaHHE HABBIKOB CHHTE3a, pacueTa, aHajJn3a U MOJCIUPOBAHUS CUCTEM YIPaBICHUS
KOMMYTAIIMOHHBIMU 3JIEMEHTaMU U UMITYJIbCHO-MOAYJISILIMOHHBIMU TTPE00pa30BaTEeISIMU C UCIIOJIb30BAHU -
€M CpPEeJICTB aBTOMAaTU3WPOBAHHOTO MPOESKTUPOBAHUS U HKCIIEPUMEHTATBHBIX HCCIEIOBAHHIM.

2. Mecto mucuunimebl B ctpykrype OIIOII

Hucuunnuna «IIpoextupoBanue kiatoueBbix ycrponct» (b1.B.JIB.7.1) otHocuTcs k 610Ky 1 (Ba-
pHaTUBHAs YacTh).

[TpenmecTByOUMMHI AUCUUITIMHAMY, (OPMUPYIOIIMMH HayaJlbHbIE 3HAHUS, SBIISIOTCA: AHAJIOTO-
Bas 2JICKTPOHMKA, MeTopl aHallM3a U pacyeTra 3JIEKTPOHHBIX CXeM, MUKpOIIPOLECCOPHbIE yCTPOMCTBA U
cuctembl, MukpocxeMoTexHuka, MukpoanaekTpoHuka, OCHOBBI IpeoOpa3oBaTesibHON TeXHUKH, Cxemo-
TE€XHHKa, Teopus aBTOMaTUYECKOI0 yIIPaBJICHUSI.

[TocnenyromumMu TUCHUILUIMHAMY SBJISIOTCSA: 3allUTa BBIMYCKHON KBaJM(UKALIMOHHOW paboThI,
BKJIIOYAsl IOATOTOBKY K ITPOLEAYPE 3aIUUTHI U IIPOLEAYPY 3aLIUThl, JHEPreTUUECKask AIEKTPOHUKA.

3. TpeGoBanus K pe3yJibTATAM OCBOCHMS JUCUMILTHHBI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-3 cnocoOHOCTBIO pellaTh 3a/Ja4d aHajlu3a M pacdera XapaKTePUCTUK AJIEKTPUUYECKUX
Ierne;

— IIK-5 roToBHOCTBIO BBITIOJHATH PAacyeT U MPOEKTUPOBAHUE JIEKTPOHHBIX MPUOOPOB, CXEM H
YCTPOﬁCTB Pa3InIHOTO (i)YHKHI/IOHaJ'II)HOFO Ha3zHAa4Y€HUA B COOTBETCTBHUHN C TEXHUYCCKHUM 3aaHUEM C UC-
M0JIb30BAHUEM CPEJICTB aBTOMATU3AIIUH TPOESKTUPOBAHMUS;

— TIK-7 roTOBHOCTBIO OCYIIECTBIISTH KOHTPOJIb COOTBETCTBHUS pa3padaThIBa€MbIX MPOEKTOB U
TEXHUYECKOW JOKYMEHTAllMU CTaHJapTaM, TEXHUYECKUM YCJIOBUSAM M APYTUM HOPMATHBHBIM JTOKYMEH-
Tam;

B pe3ynbraTe u3ydueHus JUCIUIUIMHBI 00YyJaOIUICs TOKEH:

- 3HATh IIPEAMET U NPUHOUIIBI CXEMOTEXHUKHN KIIFOYEBBIX YCTpOﬁCTB KaK pasjaciia MUKPOIJICK-
TPOHUKH; (PYHKIMOHAIBHOE Ha3HAUYEHUE, XapaKTepUCTUKH, apaMeTpbl U KOHCTPYKTUBHO-TEXHOJOTHYE-
CKOC€ HMCIIOJJTHCHUEC aHAJIOI'OBBIX U L[I/Iq)pOBBIX HHTCIPpAJIbHBIX MUKPOCXEM, KOMMYTAIIMOHHLIX ITOJYIIPOBOI-
HUKOBBIX MPUOOPOB; 0OCOOEHHOCTH MPUMEHEHHSI HHTETPABHBIX MUKPOCXEM B KaueCTBE CUCTEM YITpaBlie-
HUS TIOJTyTIPOBOTHUKOBBIMU PUOOPAaMU Pa3IMYHOTO (PYHKIIHOHAIBHOTO Ha3HAYCHHUS

— yMeTh pelaTh 33/1a4d aHajliu3a, CUHTE3a, pacueTa U ONTHUMH3AIUU XapaKTEPUCTHK AIEKTPH-
YeCKUX Lened HUMITyIbCHO-MOIY/ISIIIMOHHOTO THIA; OMNPEAeNATh XapaKTePUCTHUKU U HapaMeTpbl HHTE-
T'paJIbHBIX MUKPOCXEM, MCIIOJIb3YCMbIX B LCIIAX YIIPABJICHUA KIIFOYCBBIMHA yCTpOﬁCTBaMH; BBITIOJIHATB pac-
YeT U MPOCKTUPOBAHUE IJICKTPOHHBIX MPUOOPOB, CXEM U YCTPONUCTB UMITYIbCHO-MOAYJISLIMOHHOTO TUIIA B
COOTBCTCTBUH C TCXHUYCCKHUM 3aJaHUCM C UCITIOJIb30OBAHUCM CPECACTB aBTOMATU3AlIUU ITPOCKTHUPOBAHUA

— BJAJeTh METOJaMU CXEMOTEXHMUYECKOTr0 MPOEKTUPOBAHUS MUKPOIIEKTPOHHBIX YCTPOMCTB C
UCIIOJIb30BAaHUEM CPEJICTB aBTOMAaTU3MPOBAHHOIO INPOEKTHUPOBAHUS; METOIMKAMHU 3KCIIEPUMEHTAIBHBIX
WCCJIEIOBAHUNA MHKPOAJIEKTPOHHBIX YCTPOWCTB; METOAAMU KOHTPOJIS COOTBETCTBHS pa3paldaTbiBaeMBbIX
IMPOCKTOB U TEXHHUYECKOU JOKYMCHTAIUK CTaHAapTaM, TCXHUYCCKUM YCJIIOBHUAM U APYT'UM HOPMAaTHBHBIM
JIOKYMEHTaM B 00JIACTH CHJIOBOW U MH(POPMAIIMOHHOM 31EKTPOHUKHU

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUIMHBI cOCTaBIsIeT 6.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B TA0JIM -

CornacosaHa Ha noprane Ne 41846 3



ne 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
9 cemectp

Konrakthas pabota (Bcero) 18 18
CamocrosiTenpHas paboTa o1 pyKOBOJICTBOM 16 16
npenoaasarens (CPII)

KonTpoas camocTosrensHoit padotsl (KCP) 2 2
CamocTosiTenbHas paboTa (Bcero) 194 194
[ToaroroBka K KOHTPOJIBHBIM paboTaM 28 28
CamocTosiTenbHOE H3ydyeHne TeM (BOIpOCOB) 166 166
TEOPETHUUECKON YacTH Kypca

Bcero (0e3 ax3ameHa) 212 212
[ToaroroBka u cnava 3ayera 4 4
OO01mast Tpy1I0eMKOCTb, 4 216 216
3aueTHpie EanHnIie 6.0

5. Conep:xanne TUCUMILIIHHBI
5.1. Pa3zaenbl AMCHUIIMHBI U BUABI 3AHATHI
Paznensl AMCUMITIMHBL U BUABI 3aHATUI NPUBECHBI B Tabmwuie 5.1.
Tabmmma 5.1 — Pa3mensl AUCIUIUIMHBI U BUIBI 3aHITHI
Bcero
Cam. Hacos dopmupyemblie
Ha3Banus pa3nenoB IuCIUTITHHBI CPIl,u | KCP,u (6e3
pab., u KOMIICTCHITUH
JK3aMEH
a)
9 cemecTp

1 DBosronus pa3BUTHS CUIIOBBIX MOJIYIIPO- 2 2 32 34 OIIK-3, IIK-5,
BOJHUKOBEIX KJIIOUeH TIK-7

2 Bba3oBble CTPYKTYpBl CUIOBBIX ITOJIYIIPOBOI- 2 33 35 OIIK-3, IIK-5,
HUKOBBIX KIIFOUEH [1K-7

3 XapaKkTepuCTUKU U TapaMeTpPbl CHIIOBBIX 4 33 37 |OIIK-3, IIK-5,
KJIFOUen [IK-7

4 YnpasieHue noayrnpoBOAHUKOBBIMH KITtOYa- 2 33 35 OIIK-3, I1K-5,
MU [K-7

5 MeTobl ¥ CXeMBbI 3aIUTHI TTOTYTPOBOIHU- 4 33 37 OIIK-3, TIK-5,
KOBBIX KJTIOUEH [TK-7

6 [IpuMeHeHre MOITHBIX MOJTYIPOBOIHU- 2 30 32 OIIK-3, T1K-5,
KOBBIX KJIFOUEH B CUJIOBBIX CXEMaX [IK-7

Hroro 3a cemectp 16 2 194 212

Hroro 16 2 194 212
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5.2. Conep:xanue pa3aejioB TUCHHUILNINHBI (CAMOCTOSAITE/IbHAsI pa00Ta M0/ PYKOBOACTBOM

npenoaaBaTeJis)

CopeprkaHue pa3iesoB TUCIUILIAH (CaMOCTOsTeNbHAs padoTa Mol PyKOBOJCTBOM IMPETOaBATENs])
MIpUBEICHO B TabwmIe 5.2.
Tabmuma 5.2 — ComepkaHue pasaesioB IUCIUIUIMH (CaMOCTOATeNbHAs paboTa 1Mo PyKOBOJCTBOM IPETO-

JlaBaTessl)
ConeprkaHne pa3ienoB JUCLHUILIAHEI
AP pasa AmcHt Tpynoemkocts, | Dopmupyemblie
HazBanus pazzaenos (camocTosiTenbHas paboTa 1o
q KOMITETEHIIUU
PYKOBOJICTBOM IIpEToiaBaTessl)
9 cemectp
1 OBomronus pa3sutus | B kpyre nepsom. Bomtomenue uneli B 2 OIIK-3, [IK-5,
CUJIOBBIX *u3Hb. [lepBoe «00ycTpoilcTBO» TpaH3UCTO- ITK-7
MIOJIyTIPOBOJHUKOBBIX | pa
KJTIo4en Vitoro
2 BazoBsle cTpykTypsl | Tpansuctopsl. Tupuctopsl OIIK-3, [IK-5,
CHJIOBBIX Vitoro ITK-7
HOJTYTIPOBOAHUKOBBIX
KIIIOYEH
3 Xapakrepuctuku 1 | Beibop kitoueBoro anemenTta cxembl. OCHOB- 4 OIIK-3, [IK-5,
IIapaMeTpbl CWIOBBIX | HBIE TPYIIIBI CIPABOYHBIX JaHHBIX 110 CHJIO- I1K-7
KJIOUeHn BBIM KitouaM. [IpenenbHble XapakTepUCTUKU
IIOJIyTIPOBOJHMKOBBIX Kitouel. TeroBble
XapaKTEPUCTUKH MOIYIPOBOIHUKOBBIX KIIIO-
yen
Hroro
4 YnpasneHnue DopMUPOBATENIN YIIPABJISAIOLIIUX UMITYJIbCOB OIIK-3, [IK-5,
MOJTYTIPOBOJTHUKOBBIMH | B CTPYKTYpPE CUCTEM YIIPaBIIEHUS IPe00- ITK-7
KJIIOYaMH paszoBatensiMu. OCHOBHBIE THIIBI (hOpPMUPO-
BaTeJIel UMITYJIbCOB yIIpaBieHus. @opmupo-
BaTeJId UMILYJIbCOB YIIPABJICHUS C COBMECT-
HOM nepenaueil 3Hepruu U GopMbl ypas-
nsroniero curnana. @opmuposareny uM-
yJbCOB YIPAaBJIEHUS C pa3AebHON nepea-
4el Hepruu U UHPOPMALIMOHHOTO CUTHAJIA.
NcTouyHuku nuTanus ApaiBepoB.
Hroro
5 Metogpl U cXeMbI OCHOBHBIE BU/JIbI IEPETPY30K MO HAIIPSIAKE- 4 OIIK-3, T1K-5,
3aILHATHI HUIO U TOKY. MeTO/bI 3aIIUThI OT IOMeEX. 3a- IIK-7
IOJIyIIPOBOAHHUKOBBIX | IIUTHBIC LEM CHIIOBBIX KIIIOUEH. 3aInuTa
KJIFOYEH CUJIOBBIX KJIFOUEH OT PEKUMOB KOPOTKOIO 3a-
MbIKaH¥sl. CUIIOBBIE KIIIOYH ¢ MHTETPUPOBaH-
HOM CUCTEMOM 3aIUThI
Hroro
6 [Ipumenenue OcHoBHbI€ 00J1aCTH IPUMEHEHUS KITHOUYEBbIX OIIK-3, [1K-5,
MOIIHBIX npu6opoB. TUNOBbIE CXEMBI TPAH3UCTOPHBIX I1K-7
MIOJIYIIPOBOJHUKOBBIX | KItouel. TupuctopHsle kiroun. [Ipumene-
KJIFOYEH B CUJIOBBIX HUE KJIFOYEBBIX TPAH3UCTOPOB B CXEMaxX
cxemax AJIEKTPOHHBIX OaiacToB. [lpumenenue
Mo1Hbix M/ITI-TpaH3uCcTOPOB B UM-
MyJIbCHBIX UCTOYHHUKAX nuTaHus. [Ipumene-
5
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HHUEC MOIIHBIX KJII04el B cxeMax YIpaBJICHUA
SJICKTPOABUTATCIIAMA ICPEMECHHOI'O TOKA

Hroro

Hroro 3a cemectp 16

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIEAYIONIUMH) TUCHUIIHHAMUA
Paznenpl TUCHUTUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCIUTUIMHBI M MeXKAUCIUIINHAPHBIC CBSI3U

Ne pasaciion HaHHOﬁ AUCHUIUIMHEBI, JJIS1 KOTOPBIX HCO6XOIII/IMO

HauMeHOBaHME TUCIUILINH U3yueHue o0ecreunBaroIuX U 00eCeunBaeMbIX JUCIUILTUH
1 2 3 4 5 6
[IpenmecTByromue TUCHUILIMHbI

1 AnanoroBas 3J€KTpOHHKA + + + + + +

2 Meropl aHa/IM3a U pacyeTa JIEKTPOH- n L 4 N N

HBIX CXEM

3 MUKpOIIPOIIECCOPHBIE YCTPONCTBA U . n

CUCTEMBI

4 MUKpOCXEMOTEXHHKA +

5 MHUKpPO3IEKTPOHHKA + + +

6 OcHOBBI ITpeoOpa3oBaTEIIbHON TEXHH- n n N n . N

KH

7 CxeMOTexXHHKa + + + + +

8 Teopust aBTOMaTHYECKOTO YIIPABICHUS + +

[Tocnenyromue TUCIUITITUHBL

1 3ammTa BBIMYCKHOM KBaTU(UKAITMOH-
HOU paboThI, BKITIOYAS TOATOTOBKY K
IPOLEAYpPE 3aUTHI U IPOIEAypY 3alllu-
THI

2 DHepreTUyecKas NEKTPOHUKA + + + + + +

5.4. CooTBeTCcTBME KOMIIETCHUM, JopMHUpyeMbIX IPH M3YYEHUH AMCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX TPH HM3yYECHUH AUCIUIUIMHBI, U BHJOB 3aHATUN
MPEICTaBJICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILIAHBI, U BUIOB 3aHS -

THH
KoMmreTeHu Bunbl 3anathii
DOpMBI KOHTPOJIA
u CPI1 KCP Cawm. pa6.

OIIK-3 + + + KonTposnbhas pabota, IIpoBepka
KOHTPOJIbHBIX paboT, 3ayet, Tect
[IK-5 + + + KonTponsnas padora, [IpoBepka
KOHTPOJIBHBIX paboT, 3avet, TecT
[1K-7 + + + Kontponsnas padora, [IpoBepka
KOHTPOJIBHBIX paboT, 3avet, TecT
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6. UaTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl
He npenycmorpeno PVYIIL.

8. Konrpouab camocTosiTe/IbHOM PadoThl

Bubl KOHTPOJISI CaMOCTOATENHHOM pabOTHI MpUBEICHBI B TaduIe 8.1.
Ta6muia 8.1 — Bubl KOHTPOJISI CaMOCTOSITEIBHOM pabOoThI

. TpynoeMkocTh dopmupyemblie
Ne Buz KOHTpOJIst caMOCTOATENbHOM paboThI pyA PMHPY
(dac.) KOMIICTCHITH
9 cemectp
1 | KoHTponbHas paboTa ¢ aBTOMaTH3UPOBAHHOM TPO- 2 OIIK-3, IIK-5, TIK-
BEPKOU 7
Hroro 2

9. CamocrosiTesqibHasi padoTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEMbIe KOMIIETEHIIMH IPEICTaBICHbI B

tabmure 9.1.
Tabmuua 9.1 — Busel caMoCTOSATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHLIUN
Bunsl camocrostensHol | TpynoemkocTs, | DopMupyemblie
HasBanns paznenos a Py ’ PMHPY @OpMBI KOHTPOJIA
paboThI q KOMIIETEHITNHU
9 cemecTp
1 DBomonus CamocrosiTennbHOE U3yye- 28 OIIK-3, [1K-5, |3auet, KouTponbHas
pa3BUTHUS CUIIOBBIX | HUE TeM (BOMPOCOB) TEO- [1K-7 pabota, TecT
TIOJTYITPOBOJTHUKOBBI | PETHYECKON YacCTH Kypca
X Koden [ToaroroBka Kk KOHTPOJIb- 4
HBIM paboTam
Uroro 32
2 ba3oBrle CamocTosTenbHOE U3yde- 28 OIIK-3, I1K-5, |3auet, KonTposbHas
CTPYKTYpBbI HUE TeM (BOMPOCOB) TE€O- [K-7 pabota, TecT
CHJIOBBIX pPETHUYECKON YacTu Kypca
TIOTYHpOBOAHUKOBLL | 114/ roroBKa K KOHTPOJIb- 5
X KITHOYeH
HBIM paboTam
Uroro 33
3 Xapakrepuctuku | CaMOCTOSTENBHOE U3yUe- 28 OIIK-3, [1IK-5, |3auet, KoutposnbHas
Y TIapamMeTphl HUE TeM (BOTIPOCOB) TEO- ITK-7 pabora, Tect
CUJIOBBIX KJIIIOYEH | pETHMYECKOM 4acTH Kypca
[ToaroroBka K KOHTPOJIb- 5
HBIM paboTam
Hroro 33
4 YrpasiieHue CamocrosiTenbHOe U3yye- 28 OIIK-3, I1IK-5, |3auet, KoutposnbHas
MOJIYIIPOBOAHUKOBBI | HUE TEM (BOIPOCOB) TEO- ITK-7 pabora, TecT
MH KJIHOYaMU pETUYECKOM 4acTu Kypca
[ToaroroBka Kk KOHTPOJIb- 5
HBIM paboTam
Uroro 33
5 Meronbl u cxembl | CaMOCTOSITENIBHOE U3Yy4Ye- 28 OIIK-3, [IK-5, |3auet, KontponbHas

CornacosaHa Ha noprtane N2 41846




3aIHUTHI HUE TeM (BOTIPOCOB) TEO- ITK-7 pabora, TecT
MOJIYIIPOBOAHUKOBBI | PETUUECKON YacTH Kypca
X Koden [ToaroroBka Kk KOHTPOJIb- 5
HBIM paboTam
Hroro 33
6 Ilpumenenne CamocTosTenbHOE n3yde- 26 OIIK-3, I1IK-5, |3auet, KouTponbhas
MOIITHBIX HUE TeM (BOPOCOB) TEO- [TK-7 pabota, TecT
TIOJTYITPOBOJTHUKOBBI | PETHYECKON YacCTH Kypca
X KJIIovcH B [ToaroroBka Kk KOHTPOJIb- 4
HJIOBBIX CXeMax
CHIIO cxeMa HBIM paboTam
Hroro 30
BrinosiHeHrE KOHTPOJIB- 2 OIIK-3, [IK-5, |KonTponbHas pabo-
HOM paboThI ITK-7 Ta
Hroro 3a cemectp 194
ITonroroska u cgada 3a- 4 3auer
yeTa
Hroro 198

10. KoHTpoib caMoCTOATEIBLHOH Pad0Thl (KypCOBOH NPOEKT / KypcoBasi padoTa)
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa Jisi OlleHKH YCIIeBAeMOCTH 00yUYaloIIUXCs
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTrypa
1. Boponun, II. A. CunoBble TOJYIPOBOJAHUKOBBIE KITIOUU [DJIEKTPOHHBIA pecypc]: ceMeucTna,
xapakTtepuctuku, npumenenue / I1. A. Bopounn. — Mocksa : JIMK Ilpecc, 2010. — 381 c. Hoctyn u3
JUYHOTO KaOWHeTa CTyaeHTa — Pesxkum nmoctyma: https://e.lanbook.com/book/60967 (nara oGpareHus:
24.11.2018).

12.2. IlonosiHUTEIbHAS JIUTEPATYpPa
1. VYuebHoe nocobue «MUKPOCXEMOTEXHHKA AHAIOrOBasi MUKPOCXEMOTEXHUKAY [ DNEeKTPOHHBIN
pecypc]: [nst nampaBnenus noxarotoBku 210100.62 «DnexkTpoHHWKa W HaHOJIEKTpoHHKa». [Ipoduis:
«IIpomsbinniennas snektponukay / Jleroctaes H. C., Uetrsepros K. B. - 2014. 238 c¢. JlocTyn u3 TU4HOTO
kaOuHetra ctygeHta — Pexum poctryna: https://study.tusur.ru/study/library/ (mata oOparmienwus:
24.11.2018).

12.3. YueOHO-MeTOAMUECKHE TOCOOHS

12.3.1. O0s3aTe/IbHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Muxanpuenko, C. I'. [IpoexkTupoBaHue KIIOYEBBIX YCTPOMUCTB [DNEKTPOHHBIN pecypc] [Dek-
TPOHHBIN pecypc|: METOAMYECKHE YKa3aHUS 110 OPTaHM3AINH CAMOCTOSTEIHHONW paboThl Ui CTYJCHTOB
3a049HOU (popmBI 00yUeHHS HanpaBieHust ToAroToBku 11.03.04 DnekTpoHKMKa U HAHOXJIEKTPOHUKA, 00yJa-
IONUXCS ¢ TMPUMEHEHUEM ANCTAHIUOHHBIX oOpa3oBarenbHbIX TexHomoruit / C. I. MuxambueHKO. —
Tomck : OO, TYCYP, 2018. Jloctym wu3 nu4yHOro kaOWHeTa CTydeHTa — Pexum goctyma:
https://study.tusur.ru/study/library/ (nara o6pamenus: 24.11.2018).

2. Muxanpuenko C.I. [IpoekTrpoBaHue KIFOUYEBBIX YCTPOUCTB : 3eKkTpoHHBIH Kypc / C. I'. Mu-
xanbueHko. — Tomck TYCVYP, ®J10, 2018. JocTym U3 IM4HOr0o KabMHETa CTY/IEHTA.

12.3.2. YueOHO-MeTOOMYECKHE MOCOOMS IJIsl JIMI ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H
HHBAJIN/I0B
Y4eOHO-MeTOqMUeCKre MaTeprabl sl CaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromuxcs
M3 49ucJia JuI ¢ OTrpaHMYCHHBIMH BO3MOXKXHOCTAMU 30POBbA U MHBAJIMIOB IIPCAOCTABIIAAIOTCA B ¢)0pMax,
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a/IalITUPOBAHHBIX K OTPAHHYCHUSM UX 37I0POBbSI U BOCIIPUATHS HH)OPMAIIH.
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHMsI:
- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;
- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.
JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B IevaTHoOU opme.
JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-AIBHIaTeJILHOTO anmapara:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B ITe"YaTHOU hopme.

12.4. IlpodeccuonHanbHbIe 6a3bl JAHHBIX U HHPOPMALHOHHbIE CIIPABOYHbIE CHCTEMbI
1. PexoMeHIyeTcs HCMOIb30BaTh MH()OPMAIMOHHBIC, CIIPABOYHBIC W HOPMATHBHBIC 0a3bl JaH-
HBIX https:/lib.tusur.ru/ru/resursy/bazy-dannyh (co cBOOOAHBIM JTOCTYIIOM).

13. MaTtepuajibHO-TEXHUYECKOE o0ecnedyeHue TMCIUIINHBI U TpedyeMoe MporpaMMHoe
o0ecrneyeHune

13.1. O6uue TpedGoOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCUHMILTUHBI

13.1.1. MarepuaJbHO-TEXHHYECKOE U MPOrPaMMHOe o0ecredyeHre JHCIUIITTHHBI

Kabuner myist camocToaTenbHON pabOThI CTYIEHTOB

yueOHas ayTUTopus JJIsl IPOBEICHHS 3aHATUI J1a00paTOPHOTO THIIA, TOMEIEHHE [T TPOBEACHUS
TPYIIOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTAIMH, TOMEIICHUE JIJISl TIPOBEJCHUS TEKYIIETO KOHTPOJIS U TIPO -
MEXXYTOUHON aTTeCTallUH, IOMELICHHUE JJISi CAMOCTOSTEIbHON paboThI

634034, Tomckas obnacte, T. Tomck, Bepmuauna ynwuia, n. 74, 207 ay.

Onwucanue uMeronierocs 000pya0BaHuUs:

- Kommyratop MicroTeak;

- Kommbrorep PENTIUM D 945 (3 mit.);

- Kommnstorep GELERON D 331 (2 mt.);

- Kommuiekt cnienmanuzupoBanHoi yueOHoM Mebenu;

- PaGouee mecTo mpermoaBares.

[TporpammHoOe obecrieueHue:

— 7-zip

— ASIMEC (c BO3MOXXHOCTBIO YAaJIEHHOTO JOCTYIIA)

— Google Chrome (¢ BO3MOXHOCTBIO YAAJIEHHOTO JOCTYIIA)

— Kaspersky Endpoint Security 10 gns Windows

— LibreOffice (¢ BO3MOXHOCTBIO yIaJICHHOTO JTOCTYTIA)

— Maxima (¢ BO3MOKHOCTBIO YIaJIEHHOTO JIOCTYIIA)

— Microsoft Windows

— Notepad-++ (c BO3MOKHOCTBIO YIaJICHHOTO JJOCTYTIA)

13.1.2. MarepuajibHO-TEXHUYECKOE U MIPOrPaMMHoOe o0ecnedyeHue 1Jisl CAMOCTOSITeIbHON padoThI
Jnis caMoCTOsTENbHON pabOThl UCIIONB3YIOTCS y4eOHBIE ayAUTOPHH (KOMITBIOTEPHBIE KIIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6nacTs, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacThb, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHast mebenb;

- komnerotepsl kinacca He Hke [I9BM INTEL Celeron D336 2.81'Tw. - 5 miT.;

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

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKHUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyJaronyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, FJIEKTPOHHOM JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOM CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aliu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBbIE 3aaHUA

Bompoc 1

[TepexntoueHne NoJIympOBOAHUKOBOTO KIIKOYA MPU HYJIE TOKA B aHIJIOSI3BIYHOM JIUTEpAType COKpa-
IICHHO HA3bIBACTCS

1Z7ZVS

27CS

3 HS

4 NS

Bormpoc 2

[lepexntoueHne NOayNPOBOAHUKOBOIO KIt0Ua IPU HYJIE HAMPSKEHUS B AHIJIOS3bIYHON JTUTEPAType
COKpAILIEHHO HA3bIBAETCH ...

1.ZVS

2. ZCS

3. HS

4. NS

Bomnpoc 3

[lepekntoueHne MOIyIpPOBOJHUKOBOTO KJIHOYA MPU HYJE TOKA U HYJE HANpPSHKEHUsI B aHIIIOSN3bIU-
HOM JTUTepaType COKpAIlEHHO Ha3bIBAETCH ...

1.ZVS

2.7ZCS

3. HS
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4. NS

Bonpoc 4

[TepexnroueHue MOTYMPOBOJHUKOBOTO KITFOYA MPU TOKE M HANPSIKEHUH, CPABHUMBIMHE C €ro pabo-
YUMU 3HAYEHUSIMHU, B aHIJIOSI3bIYHON JTUTEPATYPE COKPALLICHHO HA3BIBAECTCH ...

1.ZVS

2.7ZCS

3. HS

4. NS

Bomnpoc 5

PaccTaBuTh crienyromiye noynpoBOJHUKOBBIE KIIOUM B MOPSIIKE BO3pACTaHUS UX paboyeil yacTo-
THI:

1. Tupucrtopsl.

2. CusnoBbie OUIONSIPHBIC TPAH3UCTOPHI C H30JUPOBAHHBIM 3aTBOPOM.

3. CusoBbI€ TTOJIEBBIE TPAH3UCTOPHI.

BapuanTsl 0TBETOB:

1.3-2-1

2.1-2-3

3.2-3-1

4.1-3-2

Bomnpoc 6

PacctaBuTh crepyronue MOMyIPOBOJHUKOBBIE KIIOUM B TOPSIKE BO3pacTaHHs HX padbodero
HaIpPSDKECHU

1. Tupucrtopsil.

2. CunoBble OUITONSIPHBIE TPAH3UCTOPHI C U30JIMPOBAHHBIM 3aTBOPOM.

3. CusoBbI€ TTOJIEBBIE TPAH3UCTOPHI.

BapuanTsl 0TBETOB:

1. 3-2-1

2.1-2-3

3.1-3-2

4.2-3-1

Bomnpoc 7

HHutepBan BpeMeHN MeXIy MOMEHTOM II0AAa4 YIIPAaBIAIOLIETO CUTHajla Ha MOJIYNPOBOIHUKOBBIN
YIIPaBIAEMBbIi KJII0Y, BBIMOJIHEHHBIA HA ocHOBe M/IIT TpaH3ucTopa, 1 MOMEHTOM JOCTHUKEHUS HAMPSKE-
HUA Ha 3aTBOPC TPAH3UCTOPA BEJIMYHUHBI TIOPOTOBOI0 HAIIPAKCHUA HA3BIBACTCA ...

1. BpeMeHneMm 3a1epKKU BKITIOYEHUS

2. BpemeHneMm 3aJ1ep>KK1 BBIKITIOUEHUS

3. BpeMeHem HapacTaHHs TOKa

4. BpeMeHeM HapacTaHUs HaIpSKEHUS

Bomnpoc 8

HurtepBan BpeMeHHM MEXJy MOMEHTOM Hayajla HAapacTaHUsS TOKA CTOKa IOJYINPOBOJHUKOBOTO
YIPaBJISIEMOrO KJIK0Ya, BRIMOIHEHHOr0 Ha ocHoBe M/IIT TpaH3nucTOopa, 1 MOMEHTOM JOCTH>KEHHSI TOKOM
CTOKa TPAH3UCTOPA BETMYMHBI pad0Yero TOKa KJIF0Ua Ha3bIBACTCA ...

1. BpeMeHneM 3a1epKKU BKITIOYEHUS

2. BpemeHneMm 3aJ1ep>KKU BBIKITIOUEHUS

3. BpeMeHem HapacTaHHs TOKa

4. BpeMeHeM HapacTaHUs HalpsOKEHUS

Bomnpoc 9

I/IHTepBaJI BPEMCHH MCIKIAY MOMCHTOM CHATHA YIIPABJIAIOMICTO CHUI'HAJIa € MOJYIPOBOAHUKOBOIO
YIPaBISIEMOrO KJIF0Ya, BBINOJIHEHHOTO Ha ocHoBe M/IIT TpaH3ucTopa, ¥ MOMEHTOM Hadaja pocTa Harpsi-
JKE€HUSI Ha CTOKE TPAH3UCTOPA HA3BIBAETCH ...

1. BpeMeHneM 3a1epKKU BKITIOYEHUS

2. BpemeHneMm 3a71ep>KKU BBIKITIOUEHUS

3. BpeMeHem HapacTaHHs TOKa
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4. BpeMeHeM HapacTaHUs HAMPSKCHUS

Bomnpoc 10

WuTepBan BpeMeHU MEXIy MOMEHTOM Hayalla pOCTa HaNpsOKEHHsI Ha CTOKE TPaH3UCTOpa MOIy-
MIPOBOIHUKOBOIO YIIPABIIIEMOT0 KJIfo4Ya, BBIOJHEHHOro Ha ocHoBe M/IIT TpaH3ucTopa mpu ero BHIKIIIO-
YCHHH, U MOMEHTOM JIOCTHIKCHHUS HANpSHKEHHEM CTOKAa TPAH3UCTOPA BEIUYHMHBI HAMPSHKCHUS MUTAHUS
KJIFOYa HA3bIBAETCH ...

1. BpemeHeM 3a/1epKKU BKITIOYCHUS

2. BpeMeHeM 3a1epKK1 BBIKITIOYEHUS

3. Bpemenem HapacTaHMsI TOKa

4. BpemeHeM HapacTaHus HanpsHKEHUS

Bompoc 11

[Tpu akTUBHOI Harpy3Ke TPaH3UCTOPHOIO KJIK0Ya €ro BpeMs BKIIIOUEHHSI PABHO ...

1. Bpemenu 3a1ep>KKU BKIIOUEHUS

2. BpeMenu HapacTaHHs TOKa

3. Pa3HOCTH BpeMeHHU HapacTaHUsl TOKA U BPEMEHH 33JISPKKH BKITFOUCHUS

4. Cymme BpeMEHHU HapacTaHusl TOKAa U BPEMEHHU 3a/IeP>KKH BKIIOUEHUS

Bompoc 12

[Tpu akTHBHOI Harpy3Ke TPaH3UCTOPHOTO KJIH0Ya €ro BpeMs BBIKIIOUEHUS PABHO ...

1. BpemeHu 3a1€p>KKU BBIKJIFOUEHUS

2. BpeMeHun HapacTaHMs HAIPSKEHUS

3. CymmMe BpeMeHH 3aIePKKH BBIKITFOUEHHS 1 BpEMEHU HapacTaHUs HAMPSKCHUS

4. PazHOCTH BpeMEHH HapacTaHMsI HAIIPSDKEHUSI U BPEMEHU 3aJIEP>KKU BKIIIOUSHUS

Bompoc 13

[Tpu aKTUBHO-MHIYKTUBHOM Harpy3ke TPaH3UCTOPHOTO KJII0Ya €ro BPeMs BKIIIOYEHHS ...

1. PaBHO cymMe BpeMeHU HapacTaHUsl TOKA U BPEMEHU 33JICP>KKH BKJIFOUCHUS

2. PaBHO pa3HOCTH BpEeMEHM HapacTaHUs TOKA U BPEMEHH 3a/1€P>KKH BKIIOUECHUS

3. MeHbllle CyMMBI BpEMEHHU HApACTaHUsI TOKA ¥ BpEMEHU 3aJCPKKU BKITIOUCHHUS

4. bonbiie CyMMbI BpeMEHHU HapacTaHUsl TOKAa U BPEMEHHU 3aJIeP>KKH BKITIOUCHUS

Bompoc 14

[Tpu akKTUBHO-MHIYKTUBHOM Harpy3ke TPaH3UCTOPHOTO KJII0Ua €ro BPEMs BBIKIIOUEHHUS ...

1. PaBHO cymMe BpeMeHH 3aJIep>KKH BBIKITIOUECHHUSI U BPEMEHU HapacTaHUs HATPSHKEHUS

2. PaBHO pa3HOCTH BpEeMEHU HapacTaHUs HAPSHKEHUS U BPEMEHU 3aePKKU BKIIIOUCHUS

3. Bounbliie pa3HOCTH BPEeMEHU HapacTaHUs HATIPSHKEHUS M BPEMEHU 3aCPKKU BKITIOUCHUS

4. bosbilie CyMMbI BpeMEHH 33IepKKH BBIKIIOUEHUS! M BpEMEHU HapacTaHUs HApSKEHUS

Bompoc 15

MoIIHOCTh CTaTUYECKuX MOTeph B TpaH3ucTopHoM Kitoue Ha MOSFET MoxHO onieHuTh 110 (hop-
MyIe:

rae AP- motepu MomHocTH B TpaH3uctope; AUo- najgeHne HanpssKeHUsl Ha BKIIOYEHHOM TPAaH3H-
ctope; Ikcp — cpenHee 3HaueHHe TOKa TpaH3UCTOpa Ha nepuoae nepekiaoueHus; 1k — s dexrruBHOE 3HA-
YeHHe TOKa TPAH3UCTOpa Ha MEpUOoJe MEePeKsoYeHHs; ROCT. — OoCTaTOuHOE aKTUBHOE COIPOTUBIICHUE
Tpan3uctopa; Ul — HaNpsHKeHUE MUTAHUS TPAH3UCTOPHOTO Kitoua; Ikm — MrHOBEHHOE 3HAYCHHE TOKa
MIePEKITIOUCHUS TpaH3ucTopa; (ton+toff) — Bpems BKITIOUeHUS M BBIKIIIOUCHUS TpaH3ucTopa; fk — gactora
HEePEKIIOUCHHS TPAH3UCTOPA. ..

1. AP=AUo*Ikcp

2. AP=(Ik)2 *RocrT.

3. AP=Un* Ikm*(ton+toff)*fk/2

4. AP=Urr* Ikm*(ton+toff)*fk/6

Bomnpoc 16

MomHOCTh TMHAMUYECKUX TOTEeph B Tpan3zuctopHoM kitoue Ha MOSFET (ripu akTuBHOM Harpys3-
K€ Y JJMHEHHOW anmpoKkcuMaliuu (ppoHTOB MEPEKIIFOUEHNST) MOYKHO OIICHUTH 10 (hopmyrie:

rne AP- nmotepu MomHOCTH B Tpan3ucrope; AUo- majieHne HanpsHKeHUs Ha BKIFOYCHHOM TPaH3M-
crope; Ikcp — cpenHee 3HaYeHHE TOKA TPaH3UCTOpa Ha repuone nepexnodeHus; Ik — agdexrnBHOE 3HA-
YeHHE TOKA TPAH3UCTOpa Ha IMEpHOJe MEepeKIoveHus; RocT. — ocTaTtouHOEe aKTHMBHOE COMPOTHBIICHUE
TpaH3uctopa; Ul — HanpspKeHHWe MUTaHUs TPaH3UCTOPHOro kitova; Ikm — MrHOBeHHOe 3Ha4YeHHE TOKa
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NEepPEeKIIIOUCHHS TPaH3UCTOPa; (ton+toff) — Bpemst BKIIOUeHUs U BBIKIIIOUeHHs TpaHsuctopa; fk — vacrora
MEPEKITIOUEHHS TPAH3UCTOPA...

1. AP=AUo*Ikcp

2. AP=(Ik)2 *RocrT.

3. AP=Un* Ikm*(ton+toff)*fk/2

4. AP=Un* Ikm*(ton+toff)*tk/6

Bompoc 17

MOIIIHOCT CTaTHYECKUX MOTEPh B TpaH3uCTOpHOM Kirtoue Ha IGBT mMoxHO onieHHTH 110 (hopmyre:

rae AP- motepu MoutHocTH B TpaHzuctope; AUo- majieHue HanpspkeHHsl Ha BKIIIOUCHHOM TpaH3H-
crope; Ikcp — cpenHee 3HaYeHHE TOKA TPaH3UCTOpa Ha repuone nepexnodeHus; Ik — agdexrnBHOE 3HA-
YeHHEe TOKa TPAaH3UCTOpa HA MEpPUOJE NMEpeKtoYeHus; ROCT. — ocTaTouHOE aKTUBHOE CONPOTHUBIICHUE
TpaH3uctopa; Un — HanpspKeHHWe NMUTaHUs TPaH3UCTOPHOro kitoua; Ikm — MrHOBeHHOe 3Ha4YeHHE TOKa
NEepPEeKIIIOUCHHs TPaH3UCTOPa; (ton+toff) — Bpemst BKIIOUeHUs U BBIKIIIOUeHHs TpaHnsuctopa; fk — vacrora
NEPEKITIOUEHHS TPAH3UCTOPA....

1. AP=AUo*Ikcp

2. AP=(Ik)2 *RocrT.

3. AP=Un* Ikm*(ton+toff)*fk/2

4. AP=Un* Ikm*(ton+toff)*tk/6

Bompoc 18

MoIIHOCTh THHAMHYECKUX TOTEeph B TpaH3ucTopHOM Kitoue Ha IGBT (mpu akTMBHO-WHIYKTHB-
HOU Harpy3ke ¥ JMHEHHO! anrnpoKCuManuu (GpoOHTOB MEPEKIIOYESHNUS) MOKHO OLIEHUTH 10 (hopmye:

rae AP- motepu MomHocTH B TpaH3uctope; AUo- najgeHne HanpssKeHUsl Ha BKIIOYEHHOM TPaH3H-
ctope; Ikcp — cpenHee 3HaueHHe TOKa TpaH3UCTOpa Ha nepuoae nepekatoueHus; 1k — s dexrruBHOE 3HA-
YeHHe TOKa TPAH3UCTOpa Ha MEpUoJe MEePeKtoYeHHs; ROCT. — OoCTaTOuHOE aKTUBHOE COIMPOTHUBIICHUE
Tpan3ucropa; Un — HampspbkeHHe MUTAHUS TPAH3UCTOPHOTO Kiroya; Ikm — MrHoBeHHOe 3HaueHHE TOKa
MIePEKITIOUCHUS TpaH3ucTopa; (ton+toff) — Bpems BKIItOUeHUS M BBIKIIIOUECHUS TpaH3ucTopa; fk — gactora
NEPEKIIIOUEHHS TPAH3UCTOPA. ..

1. AP=AUo*Ikcp

2. AP=(Ik)2 *RocrT.

3. AP=Un* Ikm*(ton+toff)*fk/2

4. AP=Urr* Ikm*(ton+toff)*fk/6

Bompoc 19

Crnenpanu3upoBaHHAs MUKPOCXEMa U CUJIOBOM 3JIEKTPOHUKH, HA KOTOPOU peaIM3yeTcs CUCTEMa
yIpaBJIeHUs] UMITYJIbCHBIM IIpeoOpa3oBaTeieM IEKTPUIECKON SHEPTHH, Ha3bIBACTCH ...

1. HpaiiBepom

2. MUKpOKOHTPOJIIIEPOM

3. IIMM-koHTpoOIIEpOM

4. BUC

Bomnpoc 20

Crnennanu3upoBaHHas MUKPOCXEMa JJIsl CUJIOBOM 3JIEKTPOHMKH, Ha KOTOPOU peasln3yeTcsl ycuiie-
HUE YIPABJSAIOIIETO CUTHAja CHCTEMbl YHpPaBJIEHHS HMIYJIbCHBIM IMpeoOpa3oBaTesieM 3JIeKTPUUYECKON
SHEPrUM IO MOIIHOCTH, rajbBaHMUECKas pa3Bsi3Ka YIPABIIOIIEIO CHUTHAJa OT MOTEHLMala CHUCTEMBbI
yIpaBJICHUS U YIPaBICHUE CUIOBBIM TPAH3UCTOPOM Ha3bIBAETCH ...

1. paiiBepom

2. MUKpOKOHTpPOJIIIEPOM

3. LINM-KoHTpoIIIEPOM

4. BUC

14.1.2. 3auér

Bompoc 1

[epexirroueHne MOTYIPOBOJTHUKOBOTO KIIFOUa MPH HYJIE TOKA B aHIVIOS3BIYHON JINTEpaType COKpa-
IIEHHO Ha3bIBAETCS

1 ZVS

27CS

CornacoBaHa Ha noprane Ne 41846 13



3HS

4 NS

Bompoc 2

[NepexirroueHne TOIYITPOBOAHUKOBOTO KITFOYA MPH HYJIE HANPSHKEHHS B aHIVIOS3BIYHON JIUTEpaType
COKpAIIIEHHO Ha3bIBACTCH ...

1. ZVS

2. ZCS

3.HS

4. NS

Bompoc 3

IlepexnroueHne MOIynIpOBOJHUKOBOIO KIIKOYA MPU HYJE TOKA U HyJE€ HANpPsHKEHUsI B aHIIOS3bIY-
HOW JIMTEpaType COKPAILIEHHO Ha3bIBAETCH ...

1.ZVS

2.7ZCS

3.HS

4. NS

Bonpoc 4

[TepexnroueHue MOTYMPOBOJHUKOBOTO KITIOYA MPU TOKE M HANPSIKEHUH, CPABHUMBIMHE C €r0 pabo-
YUMU 3HAYEHUSIMHU, B aHIJIOSI3bIYHON JTUTEPATYPE COKPALLICHHO HA3BIBAECTCH ...

1.ZVS

2.7ZCS

3. HS

4. NS

Bomnpoc 5

PaccTaBuTh crienyromiye noynpoBOJHUKOBBIE KIIOUM B MOPSIIKE BO3pACTaHUS UX paboyeil yacTo-
THI:

1. Tupucropsl.

2. CusnoBbie OUIONSIPHBIC TPAH3UCTOPHI C H30TUPOBAHHBIM 3aTBOPOM.

3. CuoBbI€ TIOJIEBBIE TPAH3UCTOPHI.

BapuanTsl 0TBETOB:

1. 3-2-1

2.1-2-3

3.2-3-1

4.1-3-2

Bomnpoc 6

PacctaBuTh crepyronue MOMyIPOBOJHUKOBBIE KIIOUM B TOPSIKE BO3pacTaHHs HX padbodero
HaIpPSDKECHU

1. Tupucropsl.

2. CunoBble OUITONSIPHBIE TPAH3UCTOPHI C U30JIMPOBAHHBIM 3aTBOPOM.

3. CuoBbI€ TIOJIEBBIE TPAH3UCTOPHI.

BapuaHTsl OTBETOB:

1. 3-2-1

2.1-2-3

3.1-3-2

4.2-3-1

Bomnpoc 7

HHutepBan BpeMeHN MeXIy MOMEHTOM II0AAa4 YIPaBIAIOLIETO CUrHala Ha IOJIYIPOBOIHUKOBBIN
YIIPaBIAEMBbII KJII0Y, BBIOJIHEHHBIA HA ocHOBe M/IIT TpaH3ucTopa, 1 MOMEHTOM JOCTHUKEHUS HAMPSKE-
HUA Ha 3aTBOPC TPAaH3UCTOPA BEJIMYHUHBI TIOPOTOBOI'0 HAIIPAKCHHUA HA3BIBACTCA ...

1. BpeMeHneM 3a1epKKU BKITIOYEHUS

2. BpemeHneMm 3a71ep>KKU BBIKITIOUEHUS

3. BpeMeHem HapacTaHHs TOKa
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4. BpemeneM HapacTaHUsl HAPsHDKCHUS

Bomnpoc 8

WNHuTrepBan BpeMEHHM MEXIy MOMEHTOM Hayajla HapacTaHUs TOKAa CTOKa IOJYIPOBOJHUKOBOTO
YIOpaBIsieMOro KItoya, BbIMOJHEHHOTo Ha ocHoBe M/IIT TpaH3uCTOpa, 1 MOMEHTOM JOCTH)KEHUS TOKOM
CTOKa TPAH3UCTOPA BEITMYMHBI pad0Yero TOKa KJIF0Ua Ha3bIBACTCA ...

1. BpeMeHneM 3a1epKKU BKITIOYEHUS

2. BpemeHneM 3aJ1ep>KKU BBIKITIOUEHUS

3. BpeMeHem HapacTaHHs TOKa

4. BpemeHneM HapacTaHUsl HAPsHDKSHUS

Bomnpoc 9

WNHTepBan BpeMEHH MEXIy MOMEHTOM CHSTHS YIPABJISIONIET0 CUTHAJIA C MOJYIPOBOJHUKOBOTO
YIpaBIsieMOro Kitoua, BBIIOJIHEHHOTO Ha ocHoBe M/III TpaH3ucTopa, ¥ MOMEHTOM Hayajla pocTa Hamps-
JKEHUsI Ha CTOKE TPAH3UCTOPA HA3BIBAETCH ...

1. BpeMeHneMm 3a1epKKU BKITIOYEHUS

2. BpemeHneMm 3aJ1ep>KKU BBIKITIOUEHUS

3. BpeMeHem HapacTaHHs TOKa

4. BpemeneM HapacTaHUsl HalPsHKCHUST

Bomnpoc 10

WNHuTtepBan BpeMeHHM MEXAy MOMEHTOM Hayajla pOCTa HalpshKEHUs Ha CTOKE TpaH3MCTOpa MOJy-
MIPOBOIHUKOBOIO YIIPABJIIEMOr0 KJIfoua, BhIOJHEHHOro Ha ocHoBe M/IIT TpaH3ucTopa mpu ero BHIKIIIO-
YEeHUU, 1 MOMEHTOM JIOCTHMKEHUSI HANPSLDKEHHEM CTOKAa TPAH3MCTOPA BEJIMYMHBI HANPSKEHUS MUTAHUS
KJIF0Ya HA3bIBAETCH ...

1. Bpemenem 3a7ep>KKu BKIIIOUEHUS

2. BpeMeHeM 3a1epKK1 BBIKITIOYEHUS

3. Bpemenem HapacTaHMsI TOKa

4. BpemeHeM HapacTaHUs HanpsHKEHUS

14.1.3. TeMmbl KOHTPOJILHBIX PadoT
[TpoekTrpoBaHuE KIIOUYEBBIX YCTPOICTB

Bompoc 1

IIpu akTUBHON Harpy3Ke TPaH3UCTOPHOTO KJIK0Ya €ro BpeMsl BKIOYECHHMSI PABHO ...
1. Bpemenu 3a1ep>KK1 BKIIIOYEHUS

2. Bpemenu HapacTaHus TOKA

3. Pa3HOCTH BpEMEHU HapacTaHUs TOKA U BPEMEHHU 3aJ1€PKKH BKIFOUEHUS

4. Cymme BpeMEHHU HapacTaHusl TOKAa U BPEMEHHU 3a/IeP>KKH BKIIOUEHUS

Bormpoc 2

ITpu akTHBHOM HArpy3Ke TPaH3UCTOPHOIO KJIK0Ya €r0 BPEMs BBIKIIOUYEHUS PABHO ...
1. Bpemenu 3a€pKKU BBIKIOYECHHS

2. Bpemenu HapacTaHUs HaNpsHKEHUS

3. CymMe BpeMeHH 33/1€pKKU BBIKJIIOUEHHS] U BpEMEHHU HapacTaHUs HaNpsKEHUS
4. PasHOCTH BpEMEHM HapacCTaHMsI HAIIPSDKEHUS U BPEMEHH 3aJI€PKKH BKJIFOUEHUS

Bormpoc 3

[Ipy aKTHBHO-MHIYKTUBHOW HArpy3Ke TPAH3UCTOPHOTO KIIFOYa €T0 BPEMs BKITFOUCHHS ...
1. PaBHO cymMMe BpeMEHHU HapacTaHUs TOKA U BPEMEHU 33/1€P>KKH BKIIIOUEHUS

2. PaBHO Pa3sHOCTH BPECMECHU HapaCTaHHA TOKa U BPEMCHU 3aJICPIKKH BKIIIOUCHU A

3. MeHblIlle CyMMBbI BpeMEHH HapacTaHHs TOKA U BPEMEHHM 3aJIepKKHU BKIIOUCHHUS

4. Bonbuie CYMMEI BpEMCHHU HapaCTaHUs TOKAa U BPEMCHU 3aACPKKHU BKIIIOUCHHA

Bompoc 4

[Tpu akKTUBHO-MHIYKTUBHOM HArpy3ke TPaH3UCTOPHOTO KIIF0Ua €r0 BPEMSs BBIKITFOUCHHUS ...
1. PaBHO cymMme BpeMEeHH 3a/IepKKH BBIKJIFOUEHUSI U BPEMEHH HAapacTaHUs HANPSKEHUS
2. PaBHO pa3HOCTH BpeMEHH HapacTaHUs HAPSHKEHUS M BpEMEHU 3aCPKKU BKITFOYCHUS
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3. bosnblie pa3HOCTH BPEMEHU HapacTaHUsl HAIPSHKEHUS U BPEMEHU 3aJCPKKU BKIIIOUECHUS
4. bosnplie CyMMBbI BPEMEHH 3a/IEPKKH BBIKJIIFOUEHNS U BPEMEHH HAPACTAaHUS HAMPSKEHUS

Bomnpoc 5

MOIIHOCTh CTaTHYECKUX MOTephb B TpaH3uctopHoM kiitode Ha MOSFET MoHO o1ieHuTh 1o ¢op-
MyJie:

rae AP- motepu MouiHocTH B TpaHzuctope; AUo- majieHue HanpspkeHUsl Ha BKIIIOUCHHOM TpaH3H-
crope; Ikcp — cpenHee 3HaYeHHE TOKA TPaH3UCTOpa Ha mepuone nepexinodeHus; Ik — agdexrnBHOE 3HA-
YeHHE TOKa TPAaH3UCTOpa Ha MEpUOJE NMEpeKtoYeHus; ROCT. — ocTaTouHOE aKTUBHOE CONPOTHUBIICHUE
TpaH3ucropa; Un — HanpspkeHHe MUTAaHUs TPAH3UCTOPHOro Kiroua; Ikm — MrHoBeHHOe 3HaueHHE TOKa
NEePEeKIIIOUCHHS TPaH3UCTOPa; (ton+toff) — Bpemst BKIIOUeHUs U BBIKIIIOUEHHs TpaHsuctopa; fk — vactora
HEPEKITIOUCHHS TPAH3UCTOPA. ..

1. AP=AUo*Ikcp

2. AP=(Ik)2 *Rocr.

3. AP=Un* Ikm*(ton+toff)*fk/2

4. AP=Un* Ikm*(ton+toff)*tk/6

Bomnpoc 6

MoImmHOCTh TMHAMUYECKUX NOTEeph B Tpan3uctopHoM kitoue Ha MOSFET (ripu akTuBHOM Harpys3-
K€ Y JJMHEHHOW anmpoKkcuMaliuu (ppoHTOB MEPEKIIFOUEHNST) MOYKHO OIICHUTH 10 (hopmyrie:

rne AP- motepu MomHOCTH B Tpan3ucrope; AUo- majieHne HanpsHKeHUs Ha BKIFOYCHHOM TPaH3M-
crope; Ikcp — cpennee 3HaYeHHE TOKA TPaH3UCTOpa Ha mepuone nepexntodeHus; Ik — agdexrnBHOE 3HA-
YeHHE TOKa TPAaH3UCTOPa Ha MEpUOJE NMEpeKtoYeHus; ROCT. — 0cTaTouHOE aKTUBHOE CONPOTHUBIICHUE
TpaH3uctopa; Un — HanpspKeHHWe MUTaHUs TPaH3UCTOPHOro kitova; Ikm — MrHOBeHHOe 3Ha4YeHHE TOKa
NEepPEeKIIIOUCHHS TPaH3UCTOPa; (ton+toff) — Bpemst BKIIOUEeHUs U BBIKIIOUEHHs TpaHnsuctopa; fk — vacrora
MEPEKIIOUEHHS TPAH3UCTOPA...

1. AP=AUo*Ikcp

2. AP=(Ik)2 *RocrT.

3. AP=Un* Ikm*(ton+toff)*fk/2

4. AP=Un* Ikm*(ton+toff)*tk/6

Bomnpoc 7

MOIIHOCTh CTaTUYECKUX NOTEpPh B TpaH3ucTopHOM Kitoue Ha IGBT MoxHO o1leHuTh 110 opmyie:

rae AP- motepu MomHocTH B TpaH3uctope; AUo- najgeHne HanpssKeHUsl Ha BKIIOYEHHOM TPAaH3H-
ctope; Ikcp — cpenHee 3HaueHHe TOKa TpaH3UCTOpa Ha nepuoae nepekatoueHus; 1k — apdexruBHOE 3HA-
YeHHe TOKa TPAH3UCTOpa Ha MEpUoJe MEePeKtoYeHHs; ROCT. — OoCTaTOuHOE aKTUBHOE COIMPOTHUBIICHUE
Tpan3uctopa; Ul — HaNpsHDKeHUWE MHUTAHUS TPAH3UCTOPHOTO Kitoua; Ikm — MrHOBEHHOE 3HAYCHHE TOKa
MIePEKITIOUCHUS TpaH3ucTopa; (ton+toff) — Bpems BKIItOUeHUS M BBIKIIIOUECHUS TpaH3ucTopa; fk — gactora
NEPEKIIIOUEHHS TPAH3UCTOPA. ...

1. AP=AUo*Ikcp

2. AP=(Ik)2 *RocrT.

3. AP=Un* Ikm*(ton+toff)*fk/2

4. AP=Urr* Ikm*(ton+toff)*fk/6

Bompoc 8

MoIIHOCTh TUHAMHYECKUX TOTEeph B TpaH3ucTopHOM Kitoue Ha IGBT (mpu akTMBHO-WHIYKTHB-
HOU Harpy3ke ¥ JUHEHHO! anrnpoKCUManuu (GpOHTOB MEPEKIIOYESHNUS) MOKHO OLIEHUTH 10 (hopmye:

rae AP- motepu MomHocTH B TpaH3uctope; AUo- najgeHne HanpssKeHUsl Ha BKIIOYEHHOM TPaH3H-
ctope; Ikcp — cpenHee 3HaueHHe TOKa TpaH3UCTOpa Ha nepuoae nepekiatoueHus; 1k — s dexruBHOE 3HA-
YeHHe TOKa TPaH3UCTOpa Ha MEpUOJe MEPeKIoYeHHs; ROCT. — OCTaTOYHOE aKTUBHOE COIPOTHUBIICHHE
Tpan3uctopa; Ul — HaNpsHDKeHUE MUTAHUS TPAH3UCTOPHOTO Kitoua; Ikm — MrHOBEHHOE 3HAYEHHE TOKa
MIePEKITIIOUCHUS TpaH3ucTopa; (ton+toff) — Bpems BKITtOUeHUS M BBIKIIIOUECHUS TpaH3ucTopa; fk — gactora
NEPEKIIIOUEHHS TPAH3UCTOPA...

1. AP=AUo*Ikcp
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2. AP=(Ik)2 *RocrT.
3. AP=Un* Ikm*(ton+toff)*fk/2
4. AP=Urr* Ikm*(ton+toff)*fk/6

Bomnpoc 9

Cnenuanu3upoBaHHAs MUKPOCXEMa JIJIS CUJIOBOM 3JIEKTPOHMKH, HA KOTOPOU peain3yeTcs CUCTEMa
VIpaBIEHUS UMITYJILCHBIM MIPE00PA30BaTEIEM AIEKTPUICCKON YJHEPTHH, HA3bIBACTCS ...

1. HpaiiBepom

2. MUKpOKOHTPOJIIIEPOM

3. IIMM-koHTpoOIIEpOM

4. BUC

Bompoc 10

Crenpanu3upoBaHHas MUKPOCXEMa JJIsi CUJIOBOM 2JIEKTPOHHMKH, HAa KOTOPOH peanusyercs ycuie-
HHUE YNPaBISIONIET0 CHUTHANAa CHUCTEMBl YIpPaBICHHS HUMIYJILCHBIM MpeoOpa3oBaTesieM 3JIEKTPUUECKOM
SHEPIUU IO MOIIHOCTH, raJIbBaHUYECKas pa3BsA3Ka YNPABISIONIEr0 CUTHajla OT MOTEHIHAla CUCTEMBI
YIPaBIEHUS U YIPABIECHUE CUIIOBBIM TPAH3UCTOPOM Ha3bIBAETCH ...

1. HpaiiBepom

2. MUKpOKOHTPOJIIIEPOM

3. IIMM-koHTpoOIIEpOM

4. BUC

14.1.4. MeTonn4eckue peKoOMeH AU

VYuebHblil MaTtepuan usznaraercss B opme, Ipeanoararueil caMoCcTosITeIbHOE MBILIIEHHE CTY-
JeHTOB, camooOpasoBanue. [Ipu 3ToM camocTosTenbHas padoTa CTYICHTOB UIPAaeT PElIarolIyi0 POJb B
X0Jle Bcero y4eOHOro mnpouecca.

Hauatp u3ydyeHune AUCHUILUTMHBI HEOOXOOMMO CO 3HAKOMCTBA C paboyeil mporpamMmoil, CIHUCKOM
y4eOHO-METOMYECKOr0 U MporpaMmHoro otecneuenus. CamocTosTenbHass paboTa CTyAEHTa BKIIIOYACT
paboTy ¢ yueOHBIMH MaTepualaMu, BHIMIOJIHEHHE KOHTPOJIbHBIX MEPONPHUITUH, TPETYCMOTPEHHBIX yuel-
HBIM IUIAHOM.

B mpornecce n3yueHust TUCHMIUIMHBL JUIS JIyYIIETO OCBOSHHS MaTepHaia HeOOXOAUMO PEryJsipHO
o0OpalaTeCcsi K pEeKOMEHIyeMOH JIUTepaType 1 UICTOUYHMKAM, YKa3aHHBIM B y4EOHBIX MaTepHajiax; MoJjb30-
BaTbCsl Uepe3 KaOMHET CTyICHTa Ha caidTe YHHBEpCHUTETa 00pa30BAaTEIbHBIMU PECYypCaMU DJIEKTPOHHO-
OMOIMOTEeYHON CUCTEMBI, a TakXe OOLIEJAOCTYMHBIMH HHTEPHET-NOpTaJlaMH, COAEPKAIIMMHU HaydHO-
HOMYJISIPHBIE U CIIEHUAIN3UPOBAHHBIE MATEPUAIIbI, TOCBSIIEHHBIC PA3TMYHBIM aCIIEKTaM y4eOHOH AUCIH -
IUIAHBI.

[Tpu caMOCTOATETFHOM U3YYEHUHU TEM CIIEAYHTE PEKOMEHIALUSIM:

- YTEHHE WIM NPOCMOTP Marepuana HeoOXOIUMO OCYILECTBIIATh MEIJICHHO, BbIAEISAS OCHOBHbBIE
UJIeW; HA OCHOBAaHMU M3YYEHHOT'O COCTaBUTH Te3HChl. OCBOMB MaTepuall, MOIMBITATHCSI COOTHECTH TEOPHUIO
C IpUMEpaMHM U3 MIPAKTUKU;

- €CJIM B TEKCTE BCTPEYAIOTCS TEPMHUHBI, CIEIyeT BBIACHUTH MX 3HAYCHUE /IS TIOHUMAHUS Jajb-
HeMIlero maTepuana;

- HEOOXOIMMO OCMBICIIMBATh IPOYUTAHHOE U M3yYEHHOE, OTBEYATh HA MPEI0KEHHBIE BOIIPOCHI.

CryzneHTbl MOTYT IOJy4YaTh MHIUBUAYaJbHbIE KOHCYJIbTALMH C HCIIOJIb30BAaHUEM CPEACTB Teje-
KOMMYHUKAIHH.

I[To qucuuIuInHE MOTYT IPOBOIUTHCA JONIOJHUTENbHBIE 3aHATUS B opMe BeOuHapoB. Pacniucanue
BEeOMHAPOB MyOJIMKYyeTCs B KaOMHETEe CTY/ICHTa Ha caliTe YHUBEpCUTETa. 3arich BeOMHApa ImyOIuKyeTcs B
3JIEKTPOHHOM Kypce 10 AUCLUILINHE.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st nun ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX YKa3aH B Tabmule 14.
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Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

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

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

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

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpu HEoOXomUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUIOB IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.

CornacoeaHa Ha noptane N2 41846
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