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Annoranus

JucuumnuHa «ONEeKTPOHUKa» BXOIUT B 00pa3oBaTeNbHYIO MPOrPaMMYy BBICIIETO
oOpa3oBaHusl — MporpaMMy OakangaBpuara IO HAIPABJICHUIO TOJATOTOBKU/ CHEIHMATBLHOCTH
25.03.01 «TexHuueckas HSKCIUTyaTalMs  JICTATEJIbHBIX  anmaparoB W JIBUTraTesei»
HaIPaBJICHHOCTH «JKCIUTyaTallis W MCHBITAHUS ABHAIIMOHHOW M KOCMHYECKOM TEXHUKH.
Hucnurmuna peanusyercs kadeapoit «Nel3y.

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BHITYCKHUKA CIICIYIOIIUX KOMIICTCHITUN |

OIIK-3 «CnocoOeH TpUMEHSATh TEOPUID TEXHUYECKOW OJKCILTyaTallid, OCHOBBI
KOHCTPYKIIMM M CHUCTEM BO3YILIHBIX CYJIOB, JJIEKTPUUECKHX M JJICKTPOHHBIX HCTOYHHKOB
nuTaHus OpUOOPHOTrO OOOpPYHOBAaHUS U CHCTEM HWHIUKALMU BO3IYIIHBIX CYIOB, CHUCTEM
yIpaBIeHUS BO3AYIIHBIM CYJAHOM U OOPTOBBIX CHCTEM HAaBHTAI[AOHHOTO U CBSI3HOTO
000pyIoBaHUs»

OIIK-7 «Cnoco0eH MpoOBOIUTH H3MEPEHUS W MHCTPYMEHTAJIBHBIA KOHTPOJIb TIPH
SKCILTyaTallid aBUAIMOHHON TEXHUKH, MPOBOAUTH OOpaOOTKY pe3ylbTaTOB M OLIEHUBATH
MOTPEITHOCTH

CopepxaHnie TUCIUILUIMHBI OXBaThIBAET KPYT BOMPOCOB, CBSI3AHHBIX C UCCIICOBAHUSIMH U
pa3paboTkamu, HaIpaBJICHHBIMHU Ha YIIy4IIeHUE AKCIUTYaTaIlMOHHO-TEXHUYECKUX
XapaKTePUCTUK AaBUAIIMOHHBIX SJEKTPOCUCTEM U NWJIOTAKHO-HABUTALMOHHBIX KOMILJIEKCOB,
MOBBIIICHHE J(PPEKTUBHOCTH CHCTEMBI TEXHUYECKOH OKCILTyaTallid, COBEPIICHCTBOBAHUE
HOPMAaTHUBHO-TEXHUUYECKON TOKYMEHTAlluu U MH()OPMAIMOHHOM 0a3bl, B TOM YHCIIE B Hay4HO-
MCCJIEI0BATENIbCKUX MHCTUTYTaX.

[IpenogaBanne AMCHUIUIMHBI MpEeAyCMAaTpUBaeT cienyromue QopMbl OpraHu3aluu
ydqeOHOro  mporecca:  JIeKIUH, JIa0OpaTopHble  padOThl, MPAKTUYECKUE  3aHATHUS,
CaMOCTOSITENIbHYIO pa0OTy CTYICHTOB.

[IporpammMoit AMCHUIUTMHBI TPEAYCMOTPEHBI CIEAYIONINE BHUIBI KOHTPOJIS: TEKYIIHIA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOSHUS JHUCIUILIMHBI COCTaBISCT 6 3a4eTHBIX enuHuIl, 216
4acoB.

S3pIK 00yueHus 0 JUCHMILTUHE KPYCCKUI»



1. TlepedeHb IUIaHUPYEMBIX PE3yIbTAaTOB O0yUYEHHUS MO JUCLUILUIHMHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

OCHOBHOW TI€NBI0 JUCHHUIUIMHBI «DJIEKTPOHUKA» SBISIETCS HM3YyYCHHE CTYACHTaMH
TEOPETUYECKUX M IPAKTUYECKUX OCHOB COBPEMEHHOH IOJIyIPOBOJHUKOBON 3JIEKTPOHUKH,
UCTIOJB3yeMOH  TPU  MPOSKTUPOBAHMM  HMH(POPMALMOHHO-BBHIUMCIUTENBHBIX  CHUCTEM,
aBUALIMOHHBIX NMPUOOPOB, CUCTEM OPHEHTALMM, CTAOMIM3allMM U HABUTALMHU, a TaKXe CPElCTB
ABTOMATHKH, YTO TO3BOJIUT UM YCHEIIHO PeUIaTh TEOPETUYECKUE M MPAKTHYECKUE 33Ja4l B MX
npoeCCUOHATIBHON  JEATENbHOCTH, CBS3aHHOW C IPOEKTUPOBAaHHMEM, HCHBITAHUAMU U
JKCILTyaTalueN Pa3IMYHbIX dJIEKTPOHHBIX YCTPOMCTB.

1.2. JlucumnivHa BXOIUT B COCTaB 00s3aTeIbHON YacTU 00pa30BaTeIbHON POrpaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB O0OyUEHHs MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCLMILIMHBI O0OydYaroLuiics AODKEH 00janaTh CleIyHOLUMU
KOMIIETEHIIMSIMUA WJTH WX 9acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHXKCHHS

Konn
Kareropus (rpymnmna) Kon u HaumMeHoBaHue MHIUKATOPa
HauMEHOBaHUeE
KOMIIETEHIIUU JNOCTHXKEHNS KOMIIETEHIINU
KOMIIETEHIIN U

OIIK-3 Coocoben

OI1K-3.3.4 35aTh METOIMKHN OILICHUBAHUS 10
MPUMECHSITh TEOPHUIO

pa3INdYHbIM KPpUTCPUAM TCXHUYCCKOI'O

TEXHUYECKOI

COCTOSIHHSI CUCTEM BO3/yIIHBIX CY/OB,
JKCIUTyaTalluH,

BKJIIOYAsi CUCTEMBI YIIPABJICHUS,
OCHOBBI

AJIEKTPOHHBIC ¥ IU(POBBIE CHCTEMBI
JIETATEJIBHOTO almapara u CUI0BOU
YCTaHOBKH

KOHCTPYKLUHU U
CUCTEM BO3IYIIHBIX

CyZIOB
YAOB, OIIK-3.V .4 ymeTh OLleHuBaTh 10
AIEKTPUIECKUX H
Pa3IUYHBIM KPUTCPHUSIM TEXHUYIECKOE
AIIEKTPOHHBIX
COCTOSIHHE CHCTEM BO3IYIIHBIX CY/IOB,
Ob6menpodeccnoHanbHble | HCTOYHUKOB
BKJIFOYAsi CUCTEMbI YIIPABJICHHUSI,
KOMITCTCHITUH MUTaHHS
AIIEKTPOHHBIE U IIU(PPOBBIE CHUCTEMBI
npuOOpPHOTO

JICTaTeIbHBIX allapaTOB U CHUIIOBBIX
YCTaHOBOK

OI1K-3.B.4 BnaneTs METOAAMH OLIEHUBAHHUS
M0 Pa3JIMYHBIM KPUTEPHSIM TEXHUYECKOTO
COCTOSTHUSI CHCTEM BO3/yIITHBIX CY/OB,
BKJIIOYAsl YHEPTETHUECKUE, YIIPaBICHHUSI,
AIEKTPOHHBIC U IIUPPOBHIC CUCTEMBI
JIeTaTeIbHOrO armapara u CHIOBOM

000pyI0BaHUS U
CHCTEM MHJIUKAIUH
BO3JYILIHBIX CYZOB,
CUCTEM YIPAaBIICHUS
BO3YILIHBIM CYHOM
1 OOPTOBBIX CUCTEM
HaBUTAI[HOHHOTO U

CBSI3HOTO
YCTaHOBKH
o0opyoBaHus
OIIK-7 Cnocoben OIIK-7.3.1 3HaTh METOIbI U3MEPEHUN U
IIPOBOUTH MHCTPYMEHTAJILHOTO KOHTPOJIS,, 00pabOTKH
U3MEPEHUs U UX pe3ybTaTOB C OLIEHKAMH MOTPEITHOCTEH
WHCTPYMEHTAJBHBIN | TIPW DKCIUTyaTalluy aBUAIIMOHHON TEXHUKH
ObmenpodeccuoHanbHble | KOHTPOJIb MPU OIIK-7.Y.2 ymeTh pacCUMThIBaTh
KOMITETEHITHH OKCILTyaTaI[iH MOTPEUTHOCTH CPEJICTB U3MEPEHUN U
aBUALIMOHHOU U3MEPEHUN
texHukH, npoBoauth | OIIK-7.B.1 BnageTs cnocobamu nu3mMepeHuit
00paboTKy Y MHCTPYMEHTAJIIBHOTO KOHTPOJISA, IIPU

PE3YIbTATOB U OKCILTyaTalluun aBHaHHOHHOﬁ TCXHHUKU,




OIICHUBATH 00pabOTKH X Pe3yIbTaTOB M OLICHUBAHUS
IOIPEIIHOCTH IIOIPEIIHOCTEN

2. Mecro nucuuruinHbl B cTpykType OI1
JucuumirHa MokeT 0a3supoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIUMHCS
[P U3YYEHHUHU CIENYIOIIMX AUCLUIIINH:

— MaTeMaTHKa; pasflensl: JMHEHHas anredpa, AudQepeHIHaIbHOe U HHTErpalbHOE
MCUUCIIEHUE, CIIEKTPaJIbHbIM aHAIIN3;

— (¢usuKa; paszzgenbl: DIEKTPUYECTBO M MAarHeTH3M, KoJeOaHUs M BOJIHBL, (U3MKa
TBEP/OIO TENa,

— TEOPETUYECKHE  OCHOBBI  JIEKTPOTEXHUKH;  Pa3JeNbl:  3JICKTPUYECKHE  LEMNH
IOCTOSIHHOTO M TIEPEMEHHOI0 TOKA, PE30HAHCHBIC SBJIEHUS, YEThIPEXIOIIOCHUKH,
(GUIBTPBI, IEPEXOAHbIE MTPOLECCHl U UX PACUET, HETMHEWHBIE JICKTPUIECKHE IICTIH.

3HaHus, NOJYYEHHbIE IPU M3YYEHUU MaTepuaya JaHHOW IUCLMILIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS [TPU U3YYEHUH IPYTUX JUCIUIUINH:

- CUCTEMBI yIpaBJICHUS JIeTaTeIbHBIMU alllapaTaMu;

- U POBBIC CHCTEMBI YITPABICHHUS U 00pabOTKN HH(pOpMaIny;

- MHKPOIIPOLIECCOpHAasi TEXHUKA B IPUOOpax, CUCTEMaX U KOMILJIEKCaX.

3. O0beM u TpyI0EeMKOCTb TUCIUILIAHBI
Jannaple 00 o0meM oO0beMe TUCIUIUIMHEI, TPYIOSMKOCTH OTACIBHBIX BUJIOB Y4eOHOM
paboThI 10 TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaM) IPeACTaBICHbI B
tabnuie 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

. TpynoeMKOCTb 10 ceMecTpam
Bun yuebHoi paboTbl Bcero Nod No5
1 2 3 4
Oowan mpyooemKocmup OUCUUNTIUHBL,
6/ 216 3/ 108 3/ 108

3E/ (uac)
U3 nux yacos npakmuyeckoii 0020MoeKu
AyoumopHnuie 3anamus, BCEro vac. 102 68 34
B TOM YHUCIIE:

nexuuu (JI), (dac) 51 34 17

npakTuyeckue/cemunapckue 3anarus  (I13), 17 17

(dac)

naboparopusie pabotsl (JIP), (dac) 34 17 17

KypcoBoii npoekT (padota) (KII, KP), (gac)

HK3aMeH, (Jac) 45 45
Camocmosmenvnas paboma, Bcero (dac) 69 40 29
Buo npomesxicymounon ammecmayuu:. 3ader, | Judad.
mudd. 3auger, sx3amen (3auer, udd. 3auq, 3au., Hudd. 3au. OK3.
DK3.%*%*) JK3.

*k
IIpumedanue: kaHaMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJO0EMKOCTH JUCIUILTAHBI MO pa3JeiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI ¥ KX TPYJOEMKOCTh TIPUBEEHBI B TaOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYIOEMKOCTh

Jexkuuu| II3 | JIP | KII | CPC

Paspgensl, TeMBI JUCIUIIINHBI (aac) | (C3)|(uac)| (wac)|(uac)




Cemectp 4

=

Pa3nen 1. OcHOBBI 2JIEKTPOHHUKH.
Tema 1. IlonynpoBOAHUKOBBIE AHOIBI.

Tema 2. bunossipHbie TPaH3UCTOPHI.

Tema 3. TloneBbie TpaH3UCTOPBI.

Tema 4. Tupuctopst.

NININ| DN

g jwn

Pa3nien 2. AHas10roBbI€ 2JIEKTPOHHBIE YCTPOiicTBA.
Tema 5. DOnexkTpuyeckue CHUrHadbl. ['eHepaTopbl
JJIEKTPUUECKUX CUTHAJIOB.

Tema 6. Ycunmurenu. Knaccudukanus, mapamerpsl u
XapaKTEepUCTUKH. YCWIHTENIHM IOCTOSHHOIO  TOKa.
Ycunurenu moutHocTu. M30upaTesibHble YCHIIUTENH.

Tema 7. AKTHUBHBIE (PUITBTPHI.

Tema 8. OnepaliuoHHbBIE YCUIIUTEH.

Paznen 3. UCTOYHUKY MUTAHUSA.

Tema 9. CtpykTypa BTOPHUYHBIX MCTOYHHMKOB IHUTaHUS.
Beimpsmurenn, GUIBTpHI, CTaOUIIN3aTOPBI.
HuTerpanbHble cTaOUIM3aTOPbl HAIPSKEHHUS.

Paznen 4. Teopermuecknme OCHOBbI HUGPOBBIX
YCTPOICTB.

Tema 10. OcHOBBI anreOphl JOTHKH.

10.

Tema 11. Peanu3anust JIOTHYECKUX DIIEMEHTOB.
Tema.12. [IporpaMMupyemMble aHaJIOTOBbIE HHTETPAbHBIE
CXEMBI.

11.

Pa3nes S. OcHoBHBIE THIIBI HU(POBBIX YCTPOMCTB.
Tema 13. [{udpoBsie ycTpoiicTBa KOMOMHAIIMOHHOTO
THUIIA.

12.

Tema 14. [ludpossle ycTpoiicTBa
IIOCJIEI0BATEILHOCTHOI'O THUIIA.
Tewma 15. Tpurrepsl. CUHTE3 aBTOMATOB C MaMSITHIO.

13.

Tema 16. Peructpsl.
Tema 17. JIBonunsie cueTunku. CriocoObl MOCTPOESHUS
HEJBOUYHBIX CUETYHMKOB.

14.

Tema 18. YcTpoiicTBa CONMpsDKEHHS aHAIOTOBBIX U
U(POBBIX CUTHAJTIOB. AHaJIOrO-IIM(pOoBBIE U TUPO-
anasjoroBsie nmpeoopazoBatenn (AL u ITAIT).

15.

Paznen 6. MuKpo3/1eKTPOHHBIE 3alIOMUHAIOLI e
YCTPOMCTBA.

Tema 19. MuUKpo371€KTpOHHBIE 3aIIOMUHAIOLIIE
YCTPOICTBA.

16.

Paznen 7. Cnoco0bl KOHCTPyHMpOBaHHS HH(POBBIX
YCTPOIHCTB.

Tema 20. [IporpaMmMupyemble JTOTHUECKUE UHTETPAIbHbIE
CXEMBI.

17.

Paznen 8. UHankaTophl.
Tema 23. MHAMKATOPBI.

Uroro B cemectpe:

34

17

17

40

Cemectp 5




1.| Pa3nen 9. Mukponpomeccopbl # MUKPOKOHTPOJLIEPHI.

Tema 1. Mukponpoueccopsl. 3 2
Tema 2. OTeuecTBEHHbIE MUKPOITPOLIECCOPBI.
2.| Tema 3. TIpuHIMIBI pPAGOTH MUKPOKOHTPOJLIEPOB. 2 2

3.| Paznen 10. AnmapaTHo-mporpaMMHasi peaju3aiusi
uHTeP(deiicoB 11 GOPTOBBIX BHIYUCINTEIbHBIX
cereil.

Tewma 4. Illuna ISAS. Crannapt konctpykrua MicroPC.
[wuna ISA16. Crangapt PC/104.

Tema 5. Kanansl nocienoBaTeI-HOTO KOAa 110
I'OCT18977-79 (ARINC-429).

4. Tema 6. lludposbie nmuanm nepegaun naHHbIX ARINC
825, ARINC 664. MynbTUIUJIEKCHbIE KaHAJIbl HA OCHOBE 2 2
crangapra MIL-STD-1553B (I'OCT 26765.52-87).

5. Paznen 11. MecTo U poJib 3J1€KTPOHHBIX TEXHOJIOT Wit
B OopToBOM 0OopyaoBanum JIA.

Tema 7. OBomrouus KaOWHBI BO3AYLIHOTO CyJHAa U
06OPTOBOI'O KOMILJIEKCA.

Tema 8. IlocTpoeHue KOMIIIEKCOB OOPTOBOTO
ob6opynoBanus (KbO) Ha npuHIIMTIaX HHTETPUPOBAHHOM
MonysibHOH aBuoHuKH (MMA).

Tema 9. IHTerpanbHO-MO1y/IbHAsl aBUOHHKA Ha 6aze
YHADUIUPOBAHHBIX OBICTPOCMEHHBIX KOHCTPYKTHBHO-
(YHKLIMOHATIBHBIX MOJTYJICH.

6. Pazmesn 12. TexHoJiornuecKkue OCHOBBI NMPOU3BOICTBA
MHUKPOCXEM.

2 3
Tema 10. OcHOBHBIE TEXHOJOTHMYECKHE ONEpaluu
M3TOTOBJIEHUSI MUKPOCXEM

7.| Pazgen 13. CoBpeMeHHOE COCTOSTHHE
MHKPO03JIEeKTPOHUKH U OCHOBHbIE TeHIEHIINHU
Pa3sBHUTHSA. 2 2
Tema 11. OBoronus 31eMEHTHON 0a3bl 3JEKTPOHUKH.
Tema 12. @yHKIMOHATIBHASE MUKPOJIEKTPOHUKA.

8. Tema 13. Benymue mpon3BOAUTEIN
MIOJIYTIPOBOJHUKOBBIX AJIEKTPOHHBIX KOMIIOHEHTOB.
Tema 14. AHanu3 cOCTOSIHUS pa3BUTHS 2 2
MUKPOIEKTPOHUKHU B PD. Mneomorus
MMITIOpPTO3aMenIeHus. X0/l peaJIn3aluu.

Uroro B cemectpe: | 17 17 29

Uroro 51 17 | 34 0 69

[IpakTiueckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4aromMMHUCS ~ OINpENeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX €  Oy;ymien
poeCCHOHATBHOM 1eATEIbHOCTBIO.

4.2. CO,Z[Cp)KaHI/IC Pa3sacsioOB U TEM JICKIIUOHHBIX 3aHATHH.
Coz[epxcaHHe pa3aciioB U TEM JICKIHUOHHBIX 3aHATUH HIPUBCACHO B Ta6J'II/II_IC 4.

Tabmuna 4 — ConeprkaHue pa3JesioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep HaszBanue u congepxanue pa3iesioB U TEM JEKIIMOHHBIX 3aHATHI




pazznena

Cemectp 4

Pa3znes 1 OCHOBBI JIEKTPOHUKH.
Tema 1. [TonynpoBOIHUKOBBIE O

OCHOBHBIE TIOHSATHUSI 30HHOM TEOpPUHU. P-N  MEPexXo], €ro BoOJIbTaMIIEpHAs
XapaKTePUCTHKA. THUITBI TUO/I0B, X XapaKTEPUCTHKHU U mapaMeTpbl. CTaOMINTPOH,
BapuKar, TyHHEIbHBIN auoj. CBeTo- U GOTOIUOIBI.

Tewma 2. bunosnsipubie TpaH3UCTOPHI.

Knaccupukanus — tpansucropoB.  Ilpunnun — pelicTBus,  mapameTpsl U
XapaKTePUCTHKH OWITONSIPHOTO TpaH3ucTopa. TpHu cXeMmbl BKIIOUEHHS. MeTOoIbI
pacuera CcXxeM Ha OUINOJSAPHBIX TPAH3UCTOpaX (IPKBUBAIECHTHBIE CXEMBI,
rpaduUecKuii METOI, MpeICTaBlICHUE B BUE 4-XIIOJIIOCHHKA).

Tema 3. [ToneBbie TPAH3UCTOPBI.

[ToneBbie TpaH3UCTOPHI € 3aTBOPOM B Buae P-N nepexona u MOII — Tpan3ucropsl.
Wx npuHIun 1eicTBUs, XapaKTEPUCTUKH U TTapaMETPBHI.

Tema 4. Tupucropsl.

YeTsIpexCIIONHBIE MOIYIIPOBOAHUKOBBIE CTPYKTYpPHBL. [JUHUCTOPBI, TPUHUCTOPBI U
CUMUCTOPBI. XapaKTEPUCTUKH U ITapameTpsl. [[pumenenue B cuioBou
JJIEKTPOHUKE.

Pa3nen 2. AHasiorosblie 3JIeKTPOHHbIE YCTPOiicTBa
Tema 5. DnekTpudeckue curHaibl. [ eHepaTopbl 3JEKTPUUECKUX CUTHAJIOB.

Knaccugukanus, ¢uszndyeckue XapakTepUCTUKH, CIEKTPbl 3JIEKTPUUYECKUX
curHayioB. Metozsl mpeobpazoBanusi curHanoB. Ciy4aitHbie cUTHANBI. «benbrit»
myM. [IpyHIMI TOCTpPOEHHS ABTOTEHEPATOPOB DIEKTPUYECKMX CHTHAJIOB.
VYcnoue aproreHepanuu. bamanc ¢a3 m Oamanc amrumtyn. LC renepatop
rapMOHUYECKHUX CUTHAJIOB.

Tema 6. Ycunurenu.

OOume  cBeaeHus. [IpuHIMIT  TOCTPOEGHHS  YCWJIMTENIBHOTO  KacKaja.
Knaccudukanus s1exkTpoHHBIX ycunutened. [lapamerpsl M XapakTEpHUCTUKH.
OOpatHasi CBSI3b B YCHIIUTEIISAX U €€ BIUSHHUE Ha apaMeTpbl YCUIIUTEI.

YceunmuTenu mocTOSTHHOTO ToKa. Jlpeild Hyssl B YCHIUTENSX MOCTOSHHOTO TOKA.
[Tpuyusabl 1 Meronsl OoprObI C npeiipom. [IuddepeHnmanbHblii  Kacka.
[TonaBnenue cuHbazHONU TOMEXH.

Ycunurenu momtHoctu. M30uparensubie yeunutend. OcOOEHHOCTH TMOCTPOSHUS
MOIIHBIX YCWJIMTEIbHBIX KackadoB. JIByxTakTHble OecTpaHchopMaTOpHBIE
YCUJIUTENIM MOIIHOCTH Ha KOMIJIEMEHTAPHBIX TPAH3UCTOPaX.

Tema 7. AKTUBHBIE (DUIIBTPHI.

Pezonancueii  ycunurens ¢ LC-koHTypoMm. AKTUBHBIE (QHIBTPHI  Ha
OTIEPAIIMOHHBIX YCHIUTENSIX C pa3nmuyHbiMi RC-3BeHbSIMH B O0OpaTHOW CBSI3H.
Hcnonb3oBanue 2T-mocta B 0OOpaTHOM CBSA3M Il  HU3KOYACTOTHBIX
n30UpaTeabHbIX YCUITUTENEH.

Tema 8. OnepaliuOHHbIE YCHIINTENH.

CtpykTypa, mapamMeTpbl U XapakTEPUCTHKU omnepanroHHoro ycwmmrens (OVY).
Juddepennmansupiii yeunurenab B cTpykrype OVY. Ilpumepsl MCIONb30BaHUS




OY (unTerparop, nmuddepeHnuaTop, CyMMaTop, YMHOKHUTEIb U T.1.).

Pa3nen 3. UCTOYHUKY NUTAHUSA.
Tema 9. CTpyKkTypa BTOPHYHBIX HCTOYHUKOB MTUTAHMUS.

[TapameTpsl U CTPYKTYpHas cXxeMa MCTOYHMKA NuTaHus. Ha3zHaueHuwe OJOKOB H
TpeboBaHus K HUM. becTpanchopmaTopHble HCTOUHUKU MTUTAHUSI.

Bempsimutenu,  GUIBTpbI,  CTaOMIM3aTOpPbl.  THUMNBI  BBIIPAMHUTENCH U
criaxuBaromux ¢QuibTpoB. [lapamerpuyeckue cTaOUIM3aTOPbl HANPSKEHUS.
Crabuwin3aTopbl KOMIEHCAIIMOHHOTO THIIA € IIOCIIEA0BAaTENbHBIM U IIapajlIeIbHbIM
BKJIFOUEHUEM PETYJIHPYIOIIErO 3JIEMEHTa UMITYJIbCHbIE. MIMIyIbCHBIE HCTOYHUKU
[IATAHHUS.

Wnterpanbuble  crabunmzatopsl  HamnpsbkeHus. CTpykTypa U MapameTpsl
WHTETPANBHBIX CTAOMIM3aTOPOB. BO3MOXHOCTH PETyJIHPOBAHHS BBIXOJHOTO
HanpsokeHusa. Cxembl BiiIroueHHs. OCHOBHBIE JTambl pacdyera BTOPUYHOTO
VMCTOYHMKA MUTAHUS.

Pa3nen 4. Teopernueckue 0CHOBBI HM(POBBIX YCTPOICTB.

Tema 10. OcHOBBI anreOphI JTOTHKH.

OcHoBHble NOHATUA. TaOaUIBI UCTUHHOCTH JUIsl ONlEpalliii KOHBIOHKLINHY,
JTU3BIOHKIMU 1 uHBepcun. CoBeplieHHble HopMalbHble (OopMbl. MUHUMU3ALUS
(byHKIUNA. AKCHOMBI, TEOPEMBI M 3aKOHBI IBOUYHOM aIreOpHl.

Tema 11. Peanmusatiis JIOru4ecKux dIIEMEHTOB.
Crioco0bl peasi3aIiuy JOTHYECKUX 3JIEMEeHTOB. Tunbl Toruk. [lapameTpsl u
CpPaBHUTEIbHBIC XaPaKTEPUCTUKU JIOTUUECKHUX JIEMEHTOB Pa3JIMYHbIX TUIIOB.

Tema.12. HporpaMMpreMLIe AHAJIOT'OBBIC MHTCI'PAJIBHBIC CXCMBI.

Paspnen 5. OcHoBHBIE THIIBI HU(POBBIX YCTPOICTB.

Tema 13. [Tudpossie ycTpoiicTBa KOMOMHAIIMOHHOTO THUIIA
[TonATHE 0 KOMOMHALIMOHHBIX YCTPOMCTBaX. 3ajaun CUHTE3a, CYMMAaTOPBI,

KOMIIapaTopsbl, HIM(PaTOphI U AeIU(PPaTOPbl, MYJIbTUILIEKCOPHI, IPeoOpa3oBaTen
KOJIOB.

Tema 14. [{udpoBsie ycTpoiicTBa OCIEI0BATEIFHOCTHOTO THIIA.
Tema 15. Tpurrepsl. CuHTE3 aBTOMATOB € NaMSTBIO.
Tema 16. Peructpsi.

Tema 17. JIBonunsie cuetuuku. CriocoObl MOCTPOCHHUS HEIBOMYHBIX CUETYMKOB.
[IporpamMMupyemMsble IETUTENH.

Tema 18. YcrpoiicTBa conpsyKeHUs aHAJIOTOBBIX U IIM(PPOBBIX CUTHAJIOB.
Amnanoro-uugpoBsie u 1uppo-ananorossie npeodbpazosarenu (ALIT u LIAID).

CrniocoOrI mocTpoenust, BUbl, napamerpbl. Mukpocxembsl ALIIT u [TAIL

Pazgen 6. MUKpPO3/1eKTPOHHBIE 32aIIOMHHAIOLIHE YCTPOICTBA.

Tema 19. MUKpO3JIEKTPOHHBIE 3aIIOMUHAIOIINAE YCTPONCTBA.

®nem-namate NOR u NAND. YcTpoiicTBO, IPUHIIHIT 3aMTUCH U CUUTHIBAHUS
nHpopmanuu. [IpoMbIIuIeHHO-KOMMepYecKast KoMIanust «Muanapy.
XapakTepucTuKa 1 00beMbl IPOU3BOJICTBA, JOCTUTHYTHIE TEXHOJIOTMYECKHE HOPMBI,
pOJIb B OTEYECTBEHHOM AJIEKTPOHHOM OTPACIIH.

Pazpnen 7. Cnoco0bl KOHCTpYHPOBaHUs HU(POBBIX YCTPOICTB.

Tema 20. [IporpaMmupyemMble JOTHYECKHE HHTETPATIbHBIE CXEMBI.




CtpykTypa 1 0cOOEHHOCTH NMPUMEHEHUS POTrPAMMHUPYEMBIX JIOTHYECKUX
HMHTErpaJIbHBIX cXeM. [lapaMeTpsl U IepCIEKTUBBI HUCIIOIb30BAHMS.

Pa3nen 8. UnaukaTopsbl.

Tewma 21. Unaukatopsl.
DnacTU4HbIe AUCIUien A1t 3yeKkTpoHuku. [Tlanenu AMOLED ¢ matpunamu,

COCTaBJICHHBIMH U3 OpraHuyeckux cBeroanoaoB OLED.

Cemectp 5

Pa3nen 9. Mukponpoiueccopbl # MUKPOKOHTPOJLJIEPHI

Tema 1. Mukpormpoieccopsl.

AnmapaTHbIil 1 IPOrpaMMHBIM CIIOCOOBI peain3auuu anroputMa. Jloctonncrsa u
HEOOCTAaTKU. CprKTypa TUIIOTCTUYCCKOI0O MUKPOIIPOUCCCOPHOI0 BHIYHUCIUTCIBHOT'O
ycTpoiicTBa. MUKpPONPOIIECCOPHBIE KOMILIEKTHI.

Tema 2. OTeuecTBEHHBIE MUKPOITPOLIECCOPHI.

(1B577, 1B578, 1B579), cemeiicteo DBM «barety, «9npopyc». [IpousBoauren,
ycTpoiicTBo. OTeuecTBEHHBIE JIUAEPHI (LIEHTPBI) IPOEKTUPOBAHUS U IPOU3BOACTBA
MHUKPOINPOLIECCOPOB (MHTETPATILHBIX CXEM).

Tewma 3. [Ipuniuns!l paboThl MUKPOKOHTPOJLIEPOB.

10.

Pa3znen 10. AnnapaTHo-nmporpaMMHasi peaju3anusi HHTepdeiicoB 1ist
0OPTOBBIX BHIYHCIUTEIbLHBIX CETEH.

Tewma 4. [lluna ISAS8. Ctanaapt konctpyktuBa MicroPC. Hluna ISA16. Crangapr
PC/104.

Tema 5. Kanansl mocnenoBarensHoro koaa mo 'OCT18977-79 (ARINC-429).
OcHoBbI ocTpoeHust KoHTpoJutepoB uHTepdeiica ARINC-429. CoBpemenHoe

cocTosiHue B 06nacTu pa3paboTku konTposiepos I1IK mo ARINC-429.
IlepcnexTuBsl B 06s1acTH pa3padoTku koHTposuiepoB [IK mo ARINC-429.
OcHOBHBIE XapaKTEPUCTUKH U3TOTABINBAEMBIX I1aT Anantepos o ARINC429.

Tema 6. Iudposbie nuaum nepemaun aaHHbiXx ARINC 825, ARINC 664.
MynbTUIIIEKCHBIE KaHalbl Ha oOcHoBe cranaapra MIL-STD-1553B (I'OCT
26765.52-87).

11.

Paznen 11. Mecto M Pposib 3JIeKTPOHHBIX TEXHOJIOTHIi B 0OOpTOBOM
o0opynoBanmnu JIA.

Tema 7. DBomronusi KaOWHBI BO3AYIIHOTO CyJIHAa M OOPTOBOTO KOMILJIEKCA.
Pa3BuTre OOpTOBBIX MU(PPOBBIX BEIUMCIUTEIHHBIX MAIIUH U CPEACTB UHIUKALIUU.

Tema 8. Iloctpoenue komiuiekcoB OoptoBoro ob6opymoBanus (KBO) Ha
MPUHIUIIAX UHTErPUpOBaHHON MoaynbHO# aBuoHMKH (UMA). Konnenuus UMA
(ATA-42) na 0a3e CTaHAAPTHBIX KOMIUIEKTYIOMUX. COBpEMEHHAsl apXUTEKTypa
KBO na 6aze UMA. IlepcnektuBHas apxurekrypa KbO.

Tema 9. UMA Ha 6a3e yHUPHUIHPOBAHHBIX OBICTPOCMEHHBIX KOHCTPYKTHBHO-
(GYHKIMOHATBHBIX MOAyNed. Moayinb BBIYMCIUTEIbHBIN, MOAYNb TpaduyecKuii,
MOJ1yJIb BBOJIa-BbIBOJIa, MO/1YJIb-KOMMYTATOP, MOJYJIb MacCOBOU MaMaTu. Monayinb
HaIpSHKECHUMN.

12.

Paznen 12. TexHoJioruueckue OCHOBBI MIPOU3BOJACTBA MUKPOCXEM.

Tema 10. OCHOBHBIE TEXHOJIOTMUECKUE OTIEPAIIMM U3TOTOBJIEHUSI MUKPOCXEM.

13.

Pa3nen 13. CoBpeMeHHO€E COCTOSIHHE MHUKPOIJIEKTPOHUKH U OCHOBHbIE
TeHJACHIIUN PA3BUTHSL.




Tema 11. DBomronus >aeMEHTHON 0a3bl AMEKTPOHUKH. OT TPaH3UCTOPOB MO
HUHTCTPpaJIbHBIX MUKPOCXCM. OCHOBHBIE JTAIIbI Pa3sBUTHA.

Tema 12. @yHKIMOHANIBHAS MUKPO3JIEKTpOoHUKA. OnTosnekrponuka. CoaepkaHue
U TEpPCIEeKTUBBl  Pa3BUTHS.  AKYCTORJIEKTPOHHMKA. MarHerossieKTpOHUKA.
buosnexrponuka. HelipucropHas 3JeKTpOHHUKA.

Tema 13. Benymire npon3BoanuTeN MOIYIPOBOAHUKOBBIX 3JIEKTPOHHBIX

KOMITIOHCHTOB.

Tema 14. Ananu3 cocTOSHMSI pa3BUTHS MUKPO3JIEKTpOHUKH B PD. M neonorus
UMIOpTO3aMelleHusl. X0/l peajln3aluu.

4.3.

[TpakTrueckue (CeMHUHAPCKUE) 3aHATHUS

TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTb ITPUBEICHBI B TAOIUIIE 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTb

N3 Hux
Ne ) Dopmsbl Tpyno- nmpak- Ne paznena
i Tembl IPaKTUUECKUX 3aHATHI TPAKTHYECKHX | EMKOCTb, | THYECKOH | JIMCIHII-
3aHATUH (Jac) |mOArOTOBKH, |JIMHBI/TEMa
(gac)
Cemectp 4
1. | Pacuer cxeMm, BKIIOYAIONIUX JAOJIBI Pacuer u 2 1 1/1
(10 3amay). MOJICIIMPOBAHNE
2. | Pa3zpaboTka cxeMbl pemeHus Pacuet n 2 1 2/8
¢ depeHINaTBEHOTO YPaBHEHUS MOJICIINPOBAaHNE
Ha OV
3. | Pacuér mapamerpuaeckoro Pacuer 2 1 3/9
cTabmiIn3aropa HalpsoKeHMs. MOJIETTUPOBAaHUE
OcHOBHBIE 3Tallbl pacuera
BTOPUYHOI0 UCTOYHHMKA MUTAHUS.
4. | IlepeBona uncen U3 OJHON CUCTEMBI Pacuer n 1 1 4/10
CUHCJICHMSI B IPYTYIO MOJIETTUPOBAaHUE
5. | Pa3pabotka cxemsl 1udpoBoro Pacuet n 2 1 5/14
YCTPOWCTBA, PEATU3YIOIIETO MOJIETTUPOBAaHUE
Ta0JINIly UICTUHHOCTH C TIOMOIIIbIO
CAHD.
6. | [IporpamMmmupyeMbie JTOTHYECKHE Pacuer n 2 1 7120
unterpanbhbie cxemsl (ITJIUC). MOJEIUPOBAHNE
CtpykTypa 1 0COOCHHOCTH
npumenenus [IJIUC. ITapameTpsl u
MIEPCTIEKTUBBI NCIOJIb30BAHUS.
7. | ®nenr-namsate NOR u NAND. CemuHnap 3 1 6/19
Y eTpoicTBO, MPUHIMUIIT 3AIHCH U
CUMTBIBaHUS UH(OPMAIHH.
[IpomblIeHHO-KOMMEpUYECKast
KoMmnaHus «Mutanap».
XapakTepucTuka U 00BHEMBI
IIPOU3BOJICTBA, IOCTUTHYTHIE
TEXHOJIOTUYECKHE HOPMBI, POJIb B
OTEYECTBEHHOU 3JIEKTPOHHOU
OTpacliy.




WNHnukaTopsl. CemuHap 3

DnacTUYHBIC TUCIIICH AJIs
anexkTponuku. [Tanenu AMOLED c
MaTpUIlaMHU, COCTABICHHBIMU U3
OpPraHUYECKUX CBETOHOJIOB
OLED.

8/21

Bcero

17

4.4, JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHHA U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJ0EMKOCTh

N3 Hux Ne
Ne HaumeroBate 1a60paTopHBIX paboT TpynoemMKoCTb, | IpaKTHYECKOi | pa3mena
n/n (gac) IOATOTOBKH, | JIHACLIMII-
(dac) JIUHBI
Cemectp 4
1. | UccnenoBanue moaynpoBOIHUKOBBIX 2 1 1/1
muonoB (JIP 1).
2. | UccnenoBanue tpanzuctopos (JIP2) 4 2 1/2, 1/3
1. UccnenoBanue OUITONISIPHBIX
TPaH3UCTOPOB B CXEME C O0IINM
OMHUTTEPOM.
2. UccnenoBaHue OCHOBHBIX TapaMeTPOB
MIOJICBOT'O TPAH3UCTOPA B CXEME C OOIIUM
HCTOKOM.
3. | UccrnenoBanue reHEpaTOPOB TAPMOHUICCKUX 4 1 2/5
konebanuii (JIP 3)
4, | HUccrnenoBaHue TUITOBBIX CXEM BKJIFOUEHUS 2 1 1/2, 1/3
tpan3ucropos (JIP 4)
5. | UccrnenoBanue onepalnoOHHOTO YCUTUTENs 3 1 2/8
(JIP 5)
6. | UccrnenoBanue ogHO(a3HBIX HEYIPABISEMbIX 2 1 3/9
U ynpasisieMbIX Boipsimuteneit (JIP 6)
Htoro B cemecTpe: 17
Cemectp 5
7. | [locTpoeHue MEKTPHUUECKON CXEMBI C 2 1 1/1
MIOJTYTTPOBOTHUKOBBIM JTHOJIOM B Cpeie
Matlab (1).
8. | IlocTpoeHue 3JIEKTPUICCKON CXEMBI C 2 1 1/2, 1/3
TpaH3uctopoM B cpeae Matlab (3).
9. | [HocTpoeHue MEKTPHUUECKON CXEMBI C 2 1 1/4
tupuctopoM B cpene Matlab (2).
10. | ITocTpoeHue IEKTPUUECKON CXEMBI C 2 1 2/8
OIepaIMOHHBIM ycHIuTeIeM B cpeae Matlab
(4).
11. | VccnenoBanre MHTETPaJIbHBIX TPUTTEPOB. 2 1 5/15
12. | UccnenoBanre CUETYMKOB HA MHTETPATbHBIX 1 1 5/17
HIIEMEHTAaX.
13. | UccnenoBanue perucTpoB Ha MHTETPAIbHBIX 1 1 5/16

QJICMCHTAax.




14. | UccnenoBanne KOMOMHAIMOHHBIX YCTPOMCTB 2 1 5/13
(cymmaTop, KOMIIapaTop, MYJIbTUILIIEKCOP).
15. | UccnenoBanue mudpo-aHATIOTOBBIX 1 1 5/18
npeoOpas3oBareei.
16. | MoaenupoBaHue JIEKTPOHHOTO YCTPOMCTBA 2 1 5/13
c norudeckoit cxemon (N).
Hroro B cemectpe: 17
Bcero 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs

Bunpl camocTosTensHON pabOTHI M €€ TPYIOEMKOCTh IPUBEIEHBI B TA0IHLIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThI U €€ TPYAO0EMKOCTh

Bun camocrostensHoi paboTh BSIZEO’ Cewmecrtp 4, uac Cemectp 5, yac
1 2 3 4
W3yueHne TeOpeTHIecKoro Marepuasia
30 17
nucuuraHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Bremonaenue pedeparta (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO
ycneBaemoctu (TKVY)
Jomamraee 3amganue (/13)
KontposbHble paboTsl 3a04HHKOB (KP3)
IToaroToBKa K MpOMEKYTOYHOU
10 12
attecranuu (ITA)
Bcero: 69 40 29

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS

JUISL CAMOCTOSITETTEHOM pabOThI 00YUAIOIIUXCS IO TUCIHUIUINHE (MOIYITIO)
Y4eOHO-MeTOAMYECKE MaTepHalbl ISl CAaMOCTOSITENILHON paboThl OO0YYaromIMXCSl YKa3aHbl B

.. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN

HepequL MEYAaTHBIX U 3JICKTPOHHBIX y‘Ie6HBIX U3IaHui NIpHUBCACH B Ta6JII/II_[e 8.

Tabmuna 8— [lepedeHb NMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

Komn-Bo 3k3. B

ludp/ 6u6. (Kpome

URL apec bubnuorpaduyeckas ccpiika N——
9K3.)

621.38 I'yces B.I'., I'yceB FO.M. DnekTpoHNKa 1 MUKPOIIPOLIECCOPHAs 18
9% TexHuka. Yueon. s By308/ M.:Beicir k., 2008, 799c¢.
621.396. Onanunii 10.®., I'nynkun O.I1.,I'ypoB A.11. Ananorosas u 62
0-60 nudpoBas daeKTpoHUKA. Y4eOH. 1151 By30B,M.: ['opsiuas tuHMSA-




Tenexom, 2005, 768 c.

004 (075) VYrpiomos E.I1. ludposas cxemorexuuka. M3a. bXB- 22
v.27 [TerepOypr, 2010, 816 c.

621.3 Turue V., 1lenxk K. ITonynpoBogaukoBas cxeMoTexXHUKa. M. 22
T45 JOMK-IIpecc, 2008, 942 c.

Libbib.org/poluprovodnikovaya-sxemotexnika-titce-u-shenk-k/

621.372 [TaBnioB B.H. CxemoTexHHKa aHAJIOTOBBIX AJIEKTPOHHBIX 42
1112 yCTpOMCTB. Y4eOH. noc. A By30B - M.: U3a.1om «Akanemusy,
2008, 288 c. www.twirpx.com/fill/70743.

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMAaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tabymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

8. IlepedeHb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMSI, HCIIOB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHUs TTpecTaBicH B Tadsmire 10.

Tabmuua 10— IlepedyeHs nporpaMMHOTo o0ecrieyeH s

No /1t HaunmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO Mpoliecca Mo AUCIUILTUHE

[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmuite 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 06a3bl

No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuu
n/m MaTepHUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

1 | MynsTuMenuiiHas JEKIIMOHHAS ayIUTOPHUS 12-03




2 | Cnenuanu3upoBaHHas J1abopaTopusi « IIEKTPOHUKU U 12-08
MHUKPOIPOLIECCOPHON TEXHUKI

3 | JlaboparopHas ycraHoBKa «VccnenoBanue 12-08
MOJIYTIPOBOTHUKOBBIX JHOJIOBY

4 | JlabopatopHas ycraHoBKa «lccienoBanue mojaeBoro 12-08
TPaH3UCTOpay

5 Crenpg «HTIL[-02.05.1%» 12-08

6 | Crenn «JlaboparopHas ycranoBka YM 11» 12-08

7 | IIK ¢ KOMIUIEKCOM MPHUKIIATHBIX TPOTPaMM C ['12-08,
WHTETPUPOBAHHOMW CPEIOH IS MOJEITUPOBAHMS M pa3pabOTKH bM11-02
MatLab

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJIL NPOBEIACHHUS MPOMEKYTOUHONW AaTTecTaluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHsI IPOMEKYTOYHOM aTTeCTaIlUH

Bua npomexyTo4HON arTecTanuu [lepedyeHp OLICHOUHBIX CPEACTB

DK3aMeH Cnucok BOMPOCOB K 9K3aMEHY;
DK3aMeHAaI[HOHHEIC OUJIETHI,
3amaun;

TecTEl.

JuddepenumrpoBaHHblii 324ET Cnucok BONpOCOB;
TecTtsr;
3agaun.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYJaloUIMMHCS TPUMEHSETCS 5-0ajuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCs
100-6annpHast ~ mKajla ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

XapakreprcTika chOpMUPOBAHHBIX KOMIIETEHIHIA
5-0aiupHas mKana paKTep (bopep

— oOyyaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIbHO U TPAMOTHO €r0 U3J1araer;

— OMHUpasiCh Ha 3HAHWS OCHOBHOM W JOMOJHUTEIBHOW JUTEPATYpHI,

«OTJIMYHOY J
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHbIE HAYUHBIEC MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPaBIEHUS;
— yMesio 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTAEMBIC UM HJICH,
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— cBOOOJIHO BJIAJICET CUCTEMOM ClelUaTIN3uPOBAHHBIX TOHSITUH.
— o0yyJaroIuiicss TBEPI0 YCBOWI MPOTPaAaMMHBINA MaTepua, TPaMOTHO H
M0 CYIIECTBY W3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JINTEPATYPEI;
«XOPOILIO» PaTypel, ..
— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;
«3a4TCHOY

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW JI€ATE€IbHOCTHIO
HaIpPaBIICHUS;
— apryMEHTUPYET Hay4YHbIE NOJIOKEHUS;




OI1reHKa KOMIIETEHITN

5-0ayuipHad IIKaIa

XapaxrepucTrka chpopMUPOBAHHBIX KOMITETEHIUI

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIQJICET CUCTEMOM CIIeMaTN3UPOBAHHBIX TTOHITHH.

«YJIOBJICTBOPUTEIIHLHOY

JUTEPaTypPhI;

— JIOTMyCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH;
«BAYTCHO»
HAIPaBIICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU

— UCHBITBIBACT 3aTPYAHCHHUA B MNPAKTHYCCKOM IMMPUMCHCHUHN 3HAHUH

— 3aTpyAHseTcs B (OpMYyITUPOBAHUN BHIBOJIOB i 0000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CHEIIMATN3UPOBAHHBIX OHSITUH.

HCYIOBJICTBOPUTCIILHO»
HEC 3a4YTCHO»

MaTepuana;
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC MIOJI0KEHUS,;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.

—O6yanOHlHﬁCH HC YCBOUII 3HAYUTENILHON 4YacTu IIporpaMmMHOIo
— J0IIyCKacT CYLICCTBCHHBIC OImMOKU u HCTOYHOCTH Ipu

— UCHBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IIPUMCHCHUN 3H8.HI/II71;

10.3. TunoBbie KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne Kon
[lepeuens BonpocoB (3a1a4) A HK3aMEHa
/1 WHJUKAaTOpa
Cemectp 5
1. WnTterpanpabie MUKpocxeMbl. OCHOBHEIE TepMUHBI. CTEleHh HHTETPALIIH MUKPOCXEM. OIIK-3.3.4
2. ITonsTHe 0 MUKpOIIpOLIECCOPaX. OIIK-3.V4
3. MUKpOKOHTPOJUIEPHL. OIIK-3.B4
4. Komansr Mukpomnporeccopa. OIIK-7.3.1
5. Apxutekrypa ¢oH Heiimana. ["apBapackas apxutekrypa. OIIK-7.V.2
0. RISC- u CISC- apXuTeKkTypbl MUKPOIIPOLIECCOPOB. OIIK-7.B.1
7. BuyTtpenHee ycTpoiicTBO MUKpOMpoLeccopa.
8. CoBpeMeHHBIE 0TEYECTBEHHBIE MUKPOIIPOIIECCOPHI.
0. una ISA8. Cranmapt xoncTpykTHBa MicroPC. [luna ISA16. Cranmapt PC/104.
10. Kanansr mocienosarensHoro koaa no F'OCT18977-79 (ARINC-429).
11. Hudpossie muann nepenaun qaHHBIX ARINC 825, ARINC 664.
12. MynbTUIIEKCHBIE KaHaJbl Ha ocHoBe ctanaapta MIL-STD-1553B (I'OCT 26765.52-87).
13. PasBurue 60pTOBBIX HU(GPOBBIX BHIYHCIUTEIBHBIX MAIIHH U CPEJICTB HHIMKAIIHH.
14. ITocTpoenue komiiekcos 6optoBoro ooopynoanus (KbO) Ha npuHIInmax
WHTETPUPOBAHHON MOAYIbHOU aBHOHHUKH (MMA).
15. OCHOBHBIE TEXHOJIOTHUECKHE OTIEPAIIH H3TOTOBIECHUS MUKPOCXEM.
16. DBOJIFOLIUS 3JICMEHTHON 0a3bl 3JEKTPOHUKH.
17. @OyHKIMOHAIBHAS. MUKPOAJIEKTPOHHKA. OnToanekTpoHuka. CopepKaHue 1 MepCreKTHBBI
pa3BUTHL. AKyCTO3JIEKTpOHUKA. MarHeToaiekTpoHuka. bruosnexrponunka. Hefipuctopras
JNEKTPOHHKA.
18. Buznec-mozenu pa3paboTKy M IPOU3BOJICTBA TOJIYITPOBOJHUKOBBIX 3JIEKTPOHHBIX
KOMITOHCHTOB.
19. Benymie npon3BouTeNy mMoynpoBOAHUKOBBIX JJICKTPOHHBIX KOMIOHEHTOB (Mozeib

«Foundriesy).




| 20.

‘ Benymune dpupmbi-yrusepcanst (Mogens «Integrated Device Manufacturersy).

Bompocsr (3agaun) ains 3aueta / qudd. 3auera npepcraBieHsl B Tadbmauie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3auera / audd. 3adera

Ne Kon

i [Tepeuens BompocoB (3agay) st 3ayeta / mudd. 3auera HHKATOPA
Cemecrp 4

1. Juon. BAX noaynpoBOJHUKOBOTO JUOJA. OIIK-3.3.4

2. OcHOBHBIE XapakTepuCTHKU 1uoaa. O003HaYeHNE Ha cXeMax. OIIK-3.V4

3. MapkupoBka aro0B. Matepuais! i1 n3rotosiieHus. OCHOBHBIC BUIIBI IHOIOB. OIIK-3.B.4

4. | Crabumutpon. OIIK-7.3.1

5. | Bapukam. OIIK-7.Y.2

6. TyHHENBHBIA JUOL. OIIK-7.B.1

7. CeeTouo.

8. doroaunoma.

0. Bunonspusii Tpan3uctop (bT). OcHOBHBIE cBeACHUS.

10. | YcrpoiictBo u npuHumn aeiicteus bT.

11. | Mapametps! u xapaktepuctuku bT. Pexxumbr paObOTHI.

12. | Cxema Bxmouenus bT ¢ Ob.

13. | Cxema Bxmtouenust BT ¢ OD.

14. | Cxema Bxuouenust bT ¢ OK.

15. | llpencraBnenue BT B Buae AMHEMHOTO YETHIPEXIOIOCHUKA.

16. | Ioneoii Tpanzuctop (IIT). O6mue cBeaeHMS.

17. | IoneBoit TpaH3UCTOP C YIPABIIOMIAM P-N-TIEPEXOTOM.

18. | Beixomnas BAX IITVYII. OcuoBHbie napametpsr [1T.

19. | Ycunurenab. OCHOBHBIC MOHSTHS.

20. | IIpuHUKIIBI TOCTPOEHUS YCUIIUTETISL.

21. | Knaccudukarus ycunureneii. YcinoBHo-rpadudeckoe ooosnauerue (YI'O).

22. | OcHOBHbIE XapaKTEPUCTUKH YCUIIUTEISL.

23. | ObpaTHas CBsI3b B YCHIIUTEIIAX.

24. | Opeiid HyIA B yCHIUTEISIX U METOIBI OOPHOBI C HUM.

25. | Auddepennnansueiii ycunutens. [lonaBienne cuH(pa3HOW TOMEXH.

26. | Ycunurens MmomHocTH. Kiacc «A» paboThl YCHIIUTENBHOTO DJIEMEHTA.

27. | Kmacc «B», «AB» paboThI yCHINTEIHHOTO JIEMEHTA.

28. | Kmacc «C» u «D» paboThl yCHIUTENEHOTO 3JIEMEHTA.

29. | Oneparnuonnsrii yeumurens (OY). @yHKIMOHATIBHAS CXEMa.

30. | OcHoBHble xapakTepucTuku OY.

31. | Oxcnyatanuonssle napameTpsl OY.

32. | Unrerpatop na OY. ludpepenunarop na OV.

33. | Cymmarop Ha OY. YMHOXuUTENb HA OY.

34. | IlonsTHe pe30HaHCHOTO YCUIIUTES.

35. | [lonsiTHE O MOJOCOBBIX, IEPECTPANBAEMBIX U HENIEPECTPANBAEMbIX YCUITUTEIISAX.

36. | KonebarensHblil KOHTYp. YCiI0BHE pe30HAHCA.

37. | ®unbtpsl Ha OV 1 ux kiaccuduxarms.

38. | Ilomoca npomyckanus u MOAaBICHAS (QIIIBTPA.

39, | IIpocreiimue punbTpsl Ha OY.

40. | [onsTre 06 NCTOYHUKAX MMUTAHUS U UX MTapaMeTpax.

41. | OyHKIMOHAIbHAS CXeMa UCTOYHHUKA MMUTAHUSL.

4?2. | becrpancopmMaTOpHBIA UCTOYHUK TUTAHHMS.




43. | Beimpsmutens. OgHoda3Has 0HOMOIYIICPHOIHAS CXEMa BBIIPSMIICHHUS.

44, | OgHodazHas IByXMOIYNEPHUOIHAS CXeMa BRITPSIMIICHHS.

45. | CrinaxuBaromue GUiIbTPsI.

46. | EmMxoctHO# ¢punbTp. MHIYKTHBHBIHA GUIBTP.

47. | Crabuiu3aTop HAIPSHKCHUS.

48. | CTabumuTpoH B cXeMe CTabniIn3anny.

49. | Ionsarne 06 UMIYTHCHOM NCTOYHUKE THUTAHUSL.

50. | Ilonsrue 06 HHTErpaJbHOM CTAOMIM3aTOPE HAIIPSKEHUSL.

51. | OcHoBHBIC TOHATHS aNreOPHI JIOTHKH.

52. | ®opwmsl npencrasneHus QyHKINHU anreOpbl JIOTHKH.

53. | Onepamyu IU3bIOHKINAN, KOHBIOHKIINA U HHBEPCHH.

54. | ®opmbl 0TOOPaXKCHUST OCHOBHBIX JIOTHYECKUX () YHKITHH.

55. | DnemenTapHas IU3bIOHKIMS, IN3BIOHKTUBHASL HOpMaibHas popma, CAHO.

56. | DnemeHTapHas KOHBIOHKIWSL, KOHBIOHKTUBHAsI HOpManbHas popma, CKHO.

57. | llpencraBnenue ornyeckux GyHKIUIE MaTeMaTHIECKUMH BBIPAXKESHUSIMH.

58. | epexox ot norndeckoit PyHKIIUH K JOTHICCKOH CXeMe.

59. | OcHoBHbBIE TPUHIUTIBI AJTeOPHI JIOTUKH.

60. | AxcuoMmsl onepanuy OTPULIAHUS U C KOHCTAaHTaMHU.

61. | llepemecTuTenbHBIN U COYETATENbHBIA 3aKOHBI.

62. | PacnpenenurenpHblil 3aKOH U 3aKOH TOBTOPEHMUS.

63. | 3aKoHBI onepanry ¢ KOHCTAaHTaMU U 3aKOH IBOMHOW MHBEPCHH.

64. | 3akoH oOpaleHus U 3aKOH JOMOJHUTEIHHOCTH.

65. | 3akoHnsl 1e Moprasa.

66. | IIpaBuio noryomeHus ¥ NpaBUIIO CKIICUBAHUS.

67. | Wrpux Ueddepa u Crpenka [Tupca.

68. | Umnukanus ¥ S5KBUBAJICHTHOCTb.

69. | CroxeHnue Mo MOIYIIO «2».

70. | [onaTne 0 KOMOMHAIIMOHHBIX U MTOCIIECIOBATESIBHBIX JJIOTHICCKHIX 3JICMEHTAX.

71. | Tpurrep. OcuoBHble nmoustus. Knaccudukarus.

72. | AcuaxpoHHBIH RS-TpHTTEp.

73. | Cunxponuslii RS-tpurrep.

74. | D-tpurrep.

75. | JK-tpurrep.

76. | Bunsl curnanos.

77. | Houndarue o peructpe. Mukpoonepauuu peructpa.

78. | HapannenbHblil perucTp.

79. | HocnenoBaTenbHbINA PErUCTP.

80. | ®yHKIIMOHUPOBAHUE CIBUTAIOIIETO PETUCTPA.

81. | Cuerunk. OCHOBHBIE TAPAMETPHI.

82. | IlocnenoBaTenbHBIE IBOUYHBIE CUETUUKHU.

83. | IlapannenbHble TBOUYHBIE CUETYUKH.

84. | CJH®. [Iepexon oT TaOIUIIBI HICTUHHOCTH K (DYHKIIMH aJIT€OphI JIOTHKH.

85, | CAH®. ITocTpoenue MpUHIMIHAIBHOM CXeMBI IU(POBOTO yCTPOICTBA, pean3yIOIIero
TaOJIMIy UICTHHHOCTH.

86. | Cymmarop. AITOpUTM JBOMYHOTO apU(METHIECKOTO CIIOKEHHUS.

87. | Cymmarop u momycymmatop. Tabnuiel ucTHHHOCTH. [IpHHIIMTIHATBHBIC CXEMBL.

88. | IonHbli ABOMYHBIN OHOPA3PAIHBIA CyMMATOP.

89. | Ludposoii kommapaTop.

90. | Aeumdparop. Hudparop.

01. | MynbTUIIIEKCOP U IEMYIBTUILIEKCOP.

92. | Jloruka ananoro-un¢poBoro npeodpazoBaHMs.




93.

Orpanunyenus nudposoro npeodbpasoBanusi. Kpurepuii auckperuszanuu no KorenbHuKoBy.

94.

AIIIT mocneaoBaTebHOTO cUeTa (TI0CIeI0BATEIEHOTO CPAaBHEHNS).

95.

AIII nocnenoBaTenbHOT0 NPUOIMKEHH (TTOPa3PSAAHOTO YPABHOBEIIUBAHUS).

96.

AIII napanienbHOro 1eHCTBUS.

97.

Ludpo-ananoropoe npeobpasoBaHue.

98.

IIAII ¢ ABOMYHO B3BEIIEHHBIMH PE3UCTOPAMU U CYMMHUPOBAHUEM TOKOB. IIpakTHueckoe
npumenenue LAIL

99.

LAII ¢ pesuctuBHO# Matpurieii R-2R. [Ipaktrueckoe npumenenue L{ATL.

100.

[Mamsare. Kinaccugukanms MUKpocXeM HaMsTH.

101.

OCHOBHEIE q)yHKHI/IOHaJ'II)HLIe XapaKTCPUCTUKHU MUKPOCXEM IMaMATH.

102.

TunoBast CTpyKTypa MUKPOCXEMBI AMSTH.

103.

O3Y. Omnpenenenus. CTpykTypHas cxema.

104.

[13Y. Opranu3aiys 1 BUABIL.

105.

[MousiTre mporpaMMHUpyeMoii JJornueckoi nHTerpanbHoi cxemsl. Kinaccupukanums [TJINC.

106.

[TporpamMmmupyeMble IOTHIECKAE MATPHIIBL.

107.

CrnoxHble porpaMMupyeMsble Jlorudeckue ycrporctsa CPLD.

108.

[IporpammupyemMble moabp3oBaTeieM BeHTHIIbHbIe MaTpuIlbl FPGA.

109.

WNunukatopsl.

110.

OnactuuHble AucIuieH Ut atekTpoHukH. [Tanenn AMOLED c¢ maTtpunamuy,
COCTaBJIEHHBIMH U3 opranndeckux cBetoauonoB OLED.

[lepeuenr TeM [ KypCOBOTO MPOCKTUPOBAHUSA/BBIIIONHEHUSI KYpCOBOM pabOTHI
MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypCcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

Ne i/t

KypCOBOi pabOThI

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BITTOIHEHHS

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Bompocsl st mpoBeneHHMsT TPOMEXKYTOYHOM aTTecTalliii B BHUJIE€ TECTUPOBAHUS
npeJcTaBiIeHb B Ta0nuie 18.
Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB Il TECTOB
. Kon
Ne n/mn IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB
WHIUKATOpa
Tewma 1. IlonynpoOBOTHUKOBBIE THOBI OIIK-3.3.4
1.1. BemecTBa, MO4TH HE MPOBOASAIIUE DIEKTPHUUESCKUNA TOK.
a) JMIJIEKTPUKHU™
b) 3HEKTPETHI
C) CETHETODJIEKTPUKHA
d) mbe303neKTpUUeCKUuil IPPeKT
e) oI
1.2. Tlpu noaxroueHun P-N-mepexoaa B 0OpaTHOM HaIpaBJICHUN
a) p-obmacTh MOAKIIOYAETCS K «+», N-00JacTh — K «-»
HMCTOYHUKA TOKA
b) p-o0jacTb NOAKIIOYAETCH K «-», N-00J1acTb — K «*+»
HCTOYHUKA TOKA™
c) p-obmacth W n-00JaCTh TOAKIIOYAIOTCA K «+» HCTOYHHKA
TOKa
d) p-o0nacth U N-06J1ACTh NOJKIIOYAIOTCS K «-» HCTOUYHUKA TOKA
Tema 2. bunosnsipubie TpaH3UCTOPHI. OIK-3.3.4
2.1. TpaH3ucTop numeer...




a) JBe 0a3bl
b) 06a3a OTCYTCTBYET
c) oaHy 0a3y*
d) Tpu 0a3bl
2.2. Kakoii mudpoii 0603HaueHa 6aza OUIMOISIPHOTO TpaH3ucTopa?

!
)
12
a) 1
b) 2
c) 3*
d 1u?2

2.3. Urto o3Havaet MmapkupoBka [ T313A Ha 31eKTpoOHHOM Mpudope?
a) TEePMAHUEBBIN BBINPSIMUTEIbHBIN THOT
b) repmMaHueBbIii OMMOJISIPHBII TPaH3UCTOP™
C) apCEeHUI-TAJUTMEBBIH OUIONSAPHBINA TPAH3UCTOP
d) TepMaHHEBBIN CTAOMIUTPOH

Tema 3. IToneBbie TPaH3UCTOPHI.
3.1. BbIBOIBI TIOJIEBOT'O TPAH3UCTOPA HA3BIBAKOTCHL...
a) CTOK, MCTOK, 3aTBOP™
b) 3MHTTEp, KOJUIEKTOp, Oa3a
€) CTOK, 0a3a, HCTOK
d) SMHTTEp, UCTOK, Oa3a

OIIK-3.3.4

Tema 4. Tupucrops!.
4.1. Tupucrop:
d) TMOJYIPOBOIHUKOBBII MPUOOP CHIIOBOM AIIEKTPOHUKHU
b) mosynmpoBogHUK ¢ IBYMSI yCTOWYHBBIME PeKHMAMU
padoThl, NMeIMil TPH UK 0oslee p-1 NepexoaoB™
C) MHOJYIMPOBOAHHKOBBII IPUOOP C IBYMsI P-N EPEXOIaMH,
MMEIOIINN TPHU BBIBOJA

OIIK-3.34

Tema 5. DnekTpruecKue CUrHAJIbI.
5.1. B Habope paguoneraneii Uit U3rOTOBIEHUS POCTOTO
K0J1e0aTeIbHOr0 KOHTYpa UMEIOTCS IB€ KaTYIIKH ¢ MHIYKTUBHOCTSMHU
L1 =1wmkl'n u L2 =2 mkI'H, a Takke 1Ba KOHJIEHCATOPA, EMKOCTH
koTopbix C1 =3 n® u C2 =4 n®d. [Ipu kakom BbIOOpE IBYX
3JIEMEHTOB M3 ATOTO HAOOpa 4acToTa COOCTBEHHBIX KOJIeOaHM
KOHTYpa OyzeT HauOobIei?

a) L2ucCl

by L1uC2

¢ L1uCl*

d L2uC2

5.2. OTHONIEHUE [UTHTETBHOCTH UMITYIIbCA K TIEPHOAY TIOBTOPSHHS
VMITYJIbCOB HA3bIBAETCS:

a) CKBaKHOCTBIO

b) koxppunmenTom 3anoHeHUsT*
C) IIHHOHN BOJIHBI

d) kauecTBOM reHeparopa

5.3. KomrekcHOe ypaBHEHHE aBTOTCHEPATOPa, HAXOISIIETOCs B

OIIK-3.34




CTAallMOHAPHOM PEKUME, UMCCT BU .
a) Kp=1*
b) Kp>1
c) Kp<1

Tema 6. Ycunurenu.

6.1. YkaxxuTe OCHOBHBIC MTOKA3aTeNsl pAOOTHI AJIEKTPOHHOTO
YCHUIIUTESL.

a) Koaddunuent nepenayn Toka

b) HomuHanbHOE COMPOTUBICHUE

¢) TemmeparypHas xapaKTepUCTUKA

d) Koaddumuent nonesnoro nerdcTBus (K.I.11)

e) Koddppuument ycniienus*

6.2. AMHJ’II/ITy,HHO"IaCTOTHaH XapaKTCPUCTHKA YCUIIUTECIA — ITO
3aBUCUMOCTbH OT 4aCTOTHI.

a) moay.jst ko3 duimeHTa yCuJIeHus ™
b) HanpspkeHus

C) CHJIBI TOKA

d) ammauTye!

OIIK-3.34

Tema 7. AKTUBHBIE QUIBTPBHI.
7.1. Ecnii mpo10JIbHOE CONPOTUBIICHHUE AIEKTprUdeckoro puibTpa k-
THUIIA COCTOUT TOJIKO U3 UHAYKTUBHOCTEH, TO PUIBTP:

a) BBICOKHX Y4aCTOT

b) cpemnux wactor

C) HHU3KHX 4acTOT™

7.2. BxkmoyeHneM mocta BuHa B 1enb oTpuiatenbHON 0OpaTHOM
CBSI3M ONEPALMOHHOIO YCUIIUTEIIS peasn3yeTcsl PUIbTp:

a) MmoJI0COBOIT*

b) mmpoxomnosocHbI

C) BBICOKHX YacTOT

d) HU3KHX YacTOT

OIIK-3.34

Tema 8. OnepaliMOHHBIE YCUIIUTENH.

8.1. Koo duumenT ycunenus HanpspkeHus uaeanbaoro OV:
a) mopsaka 100 000
b) B maTepBane 10°...10°
C) HeOrpaHMYEeHHO BEJHK™

8.2. B cTpyKTypHO# CcXeMme OIEepalMOHHOTO YCHIIUTENsS B KaueCTBE
BXOJ/IHOTO YCTPOHCTBA MCIIOIB3YETCS:

a) MOCTOBas cxema

b) ¢unbTp HU3KKMX YacToT

€) moct Buna

d) anddepenunaabHbIi yCHINTETH™

OIIK-3.34

Tema 9. CtpykTypa BTOpUYHBIX HCTOYHUKOB ITUTAHUS.

9.1. cTouHUK BTOPUYHOTO MUTaHUA O6€3 peodpa3zoBarTest 4acTOThI
BKJTIOYAET:
a) TpaHCchOpPMATOp + YCHIIUTEIb
b) BBIIpsIMUTEIB+CIIAKHBAKOIIHIT
¢puabTp+cradbuausarop+rpanchopmarop™

OIIK-3.3.4




C) TpanchopMaTop+CcTabuIM3aTop
d) BeIIpsIMHTENBbCITAKKBAOIINN QHILTHTpaHCHOPMATOP

Tema 10. OcHOBBI anIreOpHI JIOTHKH. OIIK-3.3.4
10.1. Onepanus Y = X1 VX2 GopmMupyeT QyHKIIHUIO:
a) 1
b) U-HE
c) niau*
d) WJIN-HE
T OIIK-3.34
ema 11. Peanu3arust 10ruueckux 3J1eMEHTOB.
11.1. B 3aBuCMMOCTH OT IIPUMEHSIEMBIX 3JIEMEHTOB U CXEMOTEXHUKHU
pa3UyaroT TUIIBI JIOTUKU:
a) wuH(ppakpacHy, YIbTPadUOICTOBYIO, ONTHYCCKYIO
b) KMAII, TTJ, 2CJ*
C) MOHOKaHaJbHYIO, MHOTOKaHAIbHYIO
d) KBasMONTHMAIILHYIO, ONITUMATIBHYIO
11.2. B cxeme aumomHo-TpansuctopHou yoruku (JITJI) moruyeckue
(GYHKINN TEPEMHOKEHUS WU CIIOKEHUS OCYILECTBIISIOTCS:
d) YMHOXHUTCISIMU M  CyMMaTopaMH Ha  OICPAlMOHHBIX
YCUITUTENSX
b) auomamu™
C) CTa0WIMTPOHAMHU
d) moseBBIMU BEHTHUIISIMU
T OIIK-3.34
ema.12. [IporpaMmmupyemblie aHAJIOTOBbIE MHTEIPAJIbHBIE CXEMBI.
12.1. Tlporpammupyemasi JIorH4eckasi HHTerpabHasi cxeMa — 3TO:
a) BBICOKOTEXHOJOTHYHOE apU(PMETHIECKOE YCTPOHCTBO
b) yHudpuummpoBaHHOe JIOrHYeCKoe YCTPOHCTBO ¢ 00JIbINOI
CTeNneHbI0 HHTerpanuu™
C) COBOKYITHOCTh MHUKPOTpPaHCHOPMATOPOB "
MHUKPOKOH/IEHCATOPOB
12.2. Tlporpammupyemas norudeckast marpuna (IIJIM) umeer:
a) marpuiy nporpaMmmupyembix «» u « UJIU»*
b) coBokymHOCTH HAaCTpaWBaEeMBIX OTMIEPAIIMOHHBIX YCUIUTECH
C) cHCTeMy MHOTOSIICPHBIX BBIYHCIICHUIT
12.3. llporpammupyemast marpuyaHas jgoruka (ITIMJI) nmeer:
d) HacTpamBaeMyI0 MHOTOIPOIIECCOPHYIO CUCTEMY
b) coBOKyMHOCTH MUKPOTIPOIIECCOPOB
C) mporpammupyemylo Mmatpuny «U» u ¢uUKCHPOBaHHYIO
matpuny «JIN». ..
OIIK-3.34

Tema 13. [TudpoBsie ycTpoiicTBa KOMOWHAIIMOHHOTO THIIA

a &b F

. . T
i el
b

R =akd ol
13.1. Ha pucyHke BBepxy n300pakeHa cxema.

a) RS-tpurrepa
b) moaycymmaropa*




C) Kommaparopa
d) cymmaropa

13.2. Ha pucyHke BBepxy n300pakeHa cxema.
a) JeMyJbTHILIEKCOpa
b) myabTHmLIEKCOpPa™
C) aemmdpaTopa
d) mmdparopa

Tema 14. LludpoBsie ycTpoiicTBa OCIEI0BATEILHOCTHOTO THIIA.

14.1. Tpurrep npeaHa3HA4YCH JJIS:
a) cyera KOJIMYECTBA NEPEKIIIOYCHUI
b) aBTOMaTH4eckoro copoca COCTOSHHS
C) 3anoMuHAHUsI HHGOPMAIMH O MPeAbIIyIIEM COCTOAHUM ™
d) renepaiuu KoeOaHHIA PSIMOYTOIBHON (HOPMBI

OIIK-3.34

Tema 15. Tpurrepsl. CuHTE3 aBTOMATOB C MaMSTHIO.

15.1. HauGonpmumu GyHKIIMOHATHHBIMU BO3MOKHOCTSIMH 00J1aaeT:
a) acuHXpOHHBIN RS Tpurrep
b) cunxponnslit RS Tpurrep
c) JK-tpurrep*
d) D-tpurrep

OIIK-3.34

Tema 16. Peructpsi.

16.1. IapasnnenbHbIi perucTp, BHIMOIHEHHBIH HA OCHOBE TPUITEPOB,
CILY>KMT I 3alIOMUHAHUS (XpaHeHus ) HUGpoBOi HHPOpMAIIH,
3aruchIBaeMon KOJIOM.

a) mapaJuieJbHBIM™

b) mapannenpHO-TIOCIEOBATENBEHBIM

C) TOCiIea0BaTEIbHBIM

16.2. Peructp caBura, BHIIOJIHEHHBIH HA OCHOBE TPUITEPOB, CIIYKUT
JUI 3alIOMUHAHUS (XpaHeHus) HuppoBoil nHopmanuu,
3aIUCBhIBAEMOU KOJIOM.

a) mocJeaoBaTeIbHbIM™

b) mapamiensHBIM

C) mapaIeabHO-TOCIeI0BATEIbHBIM

OIIK-3.34

Tema 18. YcrpoiicTBa conpsKeHHs aHAIOTOBBIX U IU(POBBIX
CUTHAJIOB

18.1. — [IEpPEXO0/ OT HEMPEPHIBHOIO CUTHAJIA K
ONM3KOMY TUCKPETHOMY CHTHAITY, OIIMCBIBAEMOMY Pa3phIBHON
¢byHKIKEH BpeMEeHH.

a) MOIYJISIHS

b) wHBepTHpOBaHHE

C) aMCKpeTH3amusa™

18.2. Ananoro-um¢poBoii mpeoOpa3oBaresb B 00IIEM cliyyae

OIIK-3.3.4




COIEPKUT (YHKIIMOHATHHBIC Y3JIbI:
a) Ha0op dTAJTOHHBIX 3HAYEHHl HANIPSIKEHU T, YCTPOHCTBO
CpaBHEHUS ¥ KOTUPOBAHUS™
b) Habop onepanMOHHBIX YCHIIUTEINCH U 3JIEKTPOHHBIX KITFOYeH
C) coBokynHOCTh RC-uabTpoB

18.3. Jlns curHana ¢ orpaHMYEHHBIM CIIEKTPOM MOTPEIIHOCTh
aHaJIOTO-IIM(PPOBOTO PeoOpa30BaHUs CKOJIb YTOIHO MaJia, €CIIH
9acTOTa KBAHTOBAHMUS fics!

a) >=2 Fmax*

b) <=2 Fmax

€) >=Fmax

Tema 19. MUKpO31€KTPOHHBIE 3aIIOMUHAIOIINE YCTPOMCTBA.

19.1. Kakue onepanuu MOXeT BBITOJIHAT [13V?
a) 4YTeHHe M XpaHeHHue™
b) sammch, UTeHHME U XpaHEHHUE
C) XpaHeHHe

19.2. Yto OTHOCHUTCS K BHELIHUM 3aIIOMUHAOIIAM ycTpoicTBam?
a) 03V, I13VY, flash-memory
b) HAKOIIUTEJIH HA MATrHUTHBIX JICHTAaX, MArHUTHBIX JUCKAX,

OIITUYCCKUX U MATHUTOOIITUYIECCKUX )mcxax*
c) T3V

OIIK-3.3.4

Tema 20. [IporpaMMupyeMble TOTHIECKIE HHTETPATBLHBIC CXEMBI.

WuTerpanbHas cxema:

@) DIJIEKTPOHHAs CXEeMa, BBITIOIHSOMIAA apUPMETUUCCKHIE U
JIOTUYECKHE ONepaluu

b) mMukposlekTpoHHOE M3/1E/IHE, BHINMOJIHSIIOIIEE
onpeaeJéHHY0 (PyHKIUIO Ipeodpa3oBaHus U 00PadOTKHU
CHI'HAJIa ¥ HMelolIee BICOKYIO IJIOTHOCTh YNIAKOBKH
3JIeKTPUYECKHU COeTMHEHHBIX 3JIEMEHTOB H KPUCTAJLJIOB,
KOTOpOe paccMaTpHBaeTcs KaK eMHoe 1einoe™

C) MHKPODJIEKTPOHHOE H3JIE/INE, BHITOIHSIONICE TPpeoOpa3oBaHme
aHaAJIOTOBOTO CUTHAJIa B IU(PPOBOK U HA0OOPOT

OIIK-3.3.4

Tema 21. UnauKaATOPBHL.
HocrounctBamu JKKU siBisiroTcs:
a) Openna «KKWN»
b) manas morpedJisieMast MOIIIHOCTD + XOpoIIasi YeTKOCTh
3HAKOB*
C) HHU3Kas CTOUMOCTh
d) morpeOuTenbckue KayecTBa

OIIK-3.3.4

Tema 1. Mukponpoieccopsl.
CISC (Complex Instruction Set Computer) noapasymeBaer, uto
poLeccop:
a) TOJJIEP)KUBACT OTPAHUYCHHBIN HAOOP KOMaH] U UMEET
3HAYUTEJILHOE YHCIIO PETUCTPOB
b) moanep:kuBaer GonbIIOKH HAGOP KOMaH/I M NMeeET
He0O0/IbIII0E YHCJIO PETUCTPOB*
C) monuepkuBaeT OOJBIIONH HAOOP KOMaH/ M UMeeT OOJIbIIOe
YICIJIO PETHCTPOB

OIIK-3.3.4

3aganus 118 NPOBEPKH OCTATOYHBIX 3HAHUI




Tun 1. 3a0anue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM OOHO20 BEPHOLO
omeema u3 uemuipex npeoyioHCeHHbIX U 000CHOBAHUEM 8blOOPA.
(Uncmpykyus: npoyumaime meKkcm, 6bloepume npasuibHulil Omeem u
3anuwiume apeymenmul, 000CHO8bI8AIOWUE 8bLOOD OMEEmMal).

WManyvaromuit  quoxa, paboTaromivii B BUAMMOM JMAama3oHE BOJH,
Ha3bIBAIOT:

a) doroauoaoMm;

b) doropesucropom;

C) CBETOAMOAOM™;

d) Bapucropom.

O®OPMIJIEHUE OTBETA (3TAJIOHHBIM OTBET):

Cseronuogom. CBETOAMOI — ATO MOJTYNPOBOAHUKOBBIN MPHOOD,
npeoOpa3yorid EKTPUYSCKHI TOK HETMOCPEJACTBEHHO B CBETOBOE
nznydyenue. llo-anrmmiicku cBetoamon HasbiBaetcsa light emitting
diode (LED) — cBerousmyvaroniuii 110/,

OIIK-3.34

Tun 2. 3adanue xombunuposannozco muna c evioopom neckoavkux | OIIK-3.3.4
gapuanmos  omeema U3  NPEONONCEHHLIX U PA36EPHYMbIM
0060CHOB8aHUeM 6blOOpPA.
(Uncmpyxkyus:  npouumaiime  mekcm, — @vlOepume  NpasUibHbLE
gapuanmsl omeema U 3anUWUME aApPSYMEeHMbl, 000CHO8bI8AIOUUE
8b100p 0MBEMO8).
VYkaxure 1udpoBhIe YCTPOUCTBA MOCIIEI0BATEILHOCTHOTO THIIA!

a) cymmarop;

b) perucrp;

C) mmdparop;

d) nemmdparop;

€) CUeTYHK;

f) mynpTHIUIEKCOD;

g) Tpurrep;

h) kommapatop.
O®OPMIJIEHUE OTBETA (3TAJIOHHBIM OTBET):
Tpurrep,  peructp,  cyeTdyuk -  OUQPOBBIE  YCTpOWCTBa
MOCJIeIOBATEIFHOCTHOTO THITA. JTO YCTPOWCTBA, COCTOSTHHUE KOTOPBIX
3aBUCUT HE TOJBKO OT TEKYIIEro CUTHajda Ha BXOJE, HO M OT MX
MPENbIAYIIEro COCTOSHUS (aBTOMATHI C TAMSITHIO).
Cymmarop, mudpatop, aemudparop, MyJIbTHILIEKCOpP, KOMIApaTop —
U(POBBIE YCTPOHCTBAa KOMOMHAIMOHHOTO THITA, COCTOSTHAE KOTOPBIX
3aBHCHUT TOJIKO OT 3HAUEHHsI CUTHAJIA B TEKYIIIM MOMEHT BPEMEHH.
Tun 3. 3a0anue 3axpvimoeo muna na ycmauognenue coomsemcmaus. | OIIK-3.3.4

(Uncmpykyust: npouumaiime mexkcm u yemanosume coomeememaue. K
Kaxcoou  nosuyuu, OaMHOU 8 JesoM cmoabye, noobepume
COOMBemcmayiouyio no3UYUIo 8 NPAasom cmoabye).

VKakuTe TMapy «HaMMEHOBaHHWE JIOTHYECKOW  Olepamum» -
COOTBETCTBYIOIIAsS i TabIMI[a HCTUHHOCTH:

a) JU3BIOHKIINS

b) KOHBIOHKIUS

c) wmrpux Illeddepa




d) crpenka ITupca

) CJOXKEHHE 0 MOIYIIIO «2»

1)
MepBbIVi onepaTop BTopow onepaTop PesynbTat onepauum
0 0 1
0 1 1
1 0 1
1 1 0
2)
MepBbIVi onepaTop BTopow onepaTop PesynbTat onepauum
0 0 1
0 1 0
1 0 0
1 1 0
3)
MepBbin onepartop Bropow onepatop PesynbTat onepauun
0 0 0
0 1 1
1 0 1
1 1 1
4)
MepBbin onepartop Bropow onepatop PesynbTat onepauuu
0 0 0
0 1 1
1 0 1
1 1 0
5)
MepBbIvi onepartop BTopow onepatop Pesynbtat onepauun
0 0 0
0 1 0
1 0 0
1 1 1
Kunrou ¢ orBeTamu
a b C d e
3 S) 1 2 4
Tun 4. 3aoanue  3akpeimoco  muna Ha  ycmanosnenue | OIIK-3.3.4
nOC1e008aMeNbHOCU.
(Mucmpyxkyus. npouumaume mexkcm u ycmaxosume
nOC1e008aMeNbHOCb. 3anuwume COOMEEemMCcmeyiouyto

noc1e008amenbHOCmb OYK8 Cle8a Hanpaeso).

Pacnonoxxute ocHOBHBIE omeparuu (PoTOMUTOrpaPuIeCcKOTo mporecca
B TpeOyeMOM TEXHOJIOTHUYECKOM MOPSIIKE

a) HaHeceHHe (OTOPE3MCTA, CYIIKa

b) moaroroBka MOBEPXHOCTH

C) TpaBiieHHE, OTMBIBKA, CYIIKA

d) coBMmelieHue, SKCIOHUPOBAHUE

e) ynaneHue (HOTOMACKH

f) mposiBienue, OTMBIBKA, CYIIIKA




Kitrou ¢ orBeTamu

1

2

3

4

5

6

b

a

d

f

C

e

Tun 5. 3a0anue omkpvimoco muna ¢ pazeepHymuimM OMEemoM.

OIIK-3.34

(Uncmpykyus: npouumaime meKCm U 3anuwiume pazeepHymoiil
000CHOBAHHDBIL OMBem)

OO6ocHyliTe, KaKk CO37aTh OJJICKTPOHHBIA MPHOOP, BBIMOTHSIIOIIHMA
MaTEMaTHYECKYIO OTEePaIUIo JTOrapu(MUPOBAHHUS.

O®OPMJIEHUE OTBETA (3TAJIOHHLIN OTBET):

Jns  monydeHMs MaTeMaTH4YecKoW omepanuu Jiorapu(pMUpOBaHMS
HEOO0XO/MMO HCIIOJIb30BaTh OINEPALMOHHBIA yCHIUTENb. B mems ero
00paTHOM CBS3U CleqyeT BKJIKOYATh YCTPOICTBO C Jiorapudpmuyeckoi
XapaKTEPUCTUKOM. VYcerpolictBowm, o0Jaaronmm TaKoMn
XapaKTEPUCTUKOM, SIBIISETCS MOIYIPOBOAHUKOBBIN JUO/.

Tok 4epe3 MoayNnpoOBOAHUKOBBIN AUO] PABEH:
el

=1 (err —1) (1)
rae lo - TOK yTeuku mpu HeOOJIBIIIOM 00PaTHOM CMENICHUNS
e - 3apsan snekrpona (1.6-10°2° Kn);
U - HampsbKeHKEe Ha JTMO/IE;
K - mocrosanas Bombimana (1.38-10% Ix/K);
T - aGcomtoTHast MOCTOSIHHASL TEMITEPaTypa B KeJIbBUHAX.
Pemm ypasuenue (1) ornocutensno Uy, yuntsiBas, 9T0 Uy=Usux.

].I].Iﬂ: ].I].Io‘l‘ g (2)
kT
Upx = Ug = - (.’.nlﬂ — Enlo) 3)
CxeMa:
R I
Uro——1 I

Usoc

'

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HON (hOPMBI
00y4YeHusI, IpeJICTaBICHbI B Ta0wmie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

No /it [TepeyeHp KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHSA
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIbHBIX HOPMaTuBHBIX akTax [YAIIL, pernamMeHTHpYyHOIIMX MOPAJOK U HPOLEAYpY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTalluy 00y4aroIuxcs
I'VAIL




11. Meroauueckue ykazaHus JUIsl 00yJaromuXcst 10 OCBOCHUIO AUCITUTUINHBI

11.1. Meroauyeckue yKazaHus s OOYYarOIIMXCS 10 OCBOCHHUIO JIEKIIMOHHOTO
MaTepuaia

OcCHOBHOE Ha3HAuYEHHUE JIEKIMOHHOIO MaTepuaja — JOTMYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SICHOE W3JIOKEeHHE ydeOHOro marepuaia. HasHadeHune COBpEMEHHOH JIeKIUU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIHMIO 10 T€ME, a B OCBOCHHUHU
dyHaaMeHTaNbHBIX TpPOOJIEeM JUCHUIUIMHBI, METOJOB HAyYyHOTO IIO3HAHMSA, HOBEWUIINX
JOCTHKEHUI HaydyHOU MbICIU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METO/I0JIOIHMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, AAaeT LEeNbHOE MNPEJACTaBICHHE O AUCLUIUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOSHUU 00YYAIONIMMHUCS JEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINpPEEIISIETCS LeJIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOM TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pasBuTHEe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy W
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TOsBIIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTrO AJIsi CAMOCTOSITENIbHOM paboTHI;

— T[OJYyYeHUE 3HAHUUM O COBPEMEHHOM YPOBHE pa3BUTUSl HAYKM M TEXHUKHM U O
MPOTHO3€ UX Pa3BUTHS Ha ONMKaMIINe TOIbL;

— Hay4dUTbhCS METOJMYECKH 0OpadarbiBaTh MaTepuan (BBIACIATH TIABHBIC MBICITH H
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSTH HUX B  Pa3IMYHBIX
dbopMynupoBKax);

— TOJIy4eHHE TOYHOTO TIOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpalMed CclIaijoB U
UCTOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepualia IpH MPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHMSI OTAEIBHBIX TEMATHK 10 IUCLHUIIIIMHE.

CrpyKTypa npefocTaBieHus JEKINOHHOIO MaTepuaa:

—  KOHTPOJIbHBIN OIPOC MPEeABIAYIIEro MaTepuaia;

— HaUMEHOBAaHWE JIEKIMM, BBEJIEHUE B JIEKIMIO, II€PEUYEHb PACCMATPUBAEMBIX

BOIIPOCOB;

—  M3JI0’KEHHE BOIIPOCOB JIEKIIMH, OCHOBHBIE BBIBOIBI IO KaXKIOMY BOIIPOCY;

— TOJBEJEHHE UTOTOB, KOHTPOJIbHBIN OIPOC;

— OTBEThI Ha BOIPOCHI;

— 0OBsABJIEHHE BOIIPOCOB CIEAYIOUIEH JIEKLINH.

11.2. Metoauieckue yKa3aHus st 00YJarOIIUXCs 10 YUYaCTHIO B CEMUHApax

OCHOBHOH T1e/BI0 JIsI 0O0YYaIOIIEeTOCs SIBISETCA CUCTeMAaTH3alus u 0000IIeHe 3HaHu!
Mo wu3y4aemMou Teme, pasaeny, (QopMUpOBaHHE YMEHHs paboTaTh C JOMOTHUTEIbHBIMU
HMCTOYHMKAMU WH(GOPMAIUU, COMOCTABIATh M CPaBHUBATh TOYKU 3pPEHUS, KOHCIEKTHPOBATH
MPOYMTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3peHUs U T.I. B cooTBercTBHUM C Beayuen
JTUTAKTUYECKON IIeNTbI0 COJIEPKAaHUEM CEMHHAPCKUX 3aHATUH SIBJSIOTCS Y3JIOBBIE, Hambosee
TPYIAHBIC JUIS TIOHUMAaHHS M YCBOCHHS TE€MbI, pa3lieibl AUCHUIUIMHBL Crenuduxoil maHHOU
(dhopMBI 3aHATUN SBJSETCS COBMECTHAsI paboTa mpernojaaBaTeisi 1 00y4Jaromierocs: HaJl perieHueM
MOCTaBIIEHHOW MpoOJeMBbl, a TOWCK BEPHOTO OTBETa CTPOWTCS HA OCHOBE YEpeIOBaHUS
VHIUBUIYAIBHON U KOJIJIEKTUBHOM JN€ATEIBHOCTH.

[Ipy nDOArOTOBKE K CEMHUHAPCKOMY 3aHATHIO IO TEME MPOCIYLIIAHHOM JIEKIUU
HEOOXOAMMO O3HAKOMHUTHCS C IUIAHOM €ro TPOBEICHHUS, C JUTEepaTypoll W HayYHBIMHU
MyOUKAIUSMU TI0 TEME CEMUHApA.

TpeOoBaHKs K IPOBEICHUIO CEMUHAPOB




- OObsiBIEHHE TEeMbl CEMHHapa, pa3jgada BOMPOCOB, TeM pedeparoB U CIHUCKA
HMCTOYHHKOB WH(MOpMaIuu (3a01aroBpeMeHHO, Ha MPEIBIIYIIEM 3aHATHH ),

- Koutpons mpucyrcTBus, oOIIeH TOTOBHOCTH, TEXHHYECKUX CPEJICTB, TEXHUKH
0€e30I1aCHOCTH;

- OObsiBIeHHEe 00CYXIaeMOro BOIMPOCA, 3aciyliMBaHue pedepara, OOCYKICHHE,
BBICKa3bIBAHUE MHEHHI, OIIPOC, TUCKYCCHSI, BEIBOJIBI;

- TlomBenenue UTOTOB, OIICHKA CTETICHU yYaCTHsI, BRICTABJICHUE OIICHOK.

11.3. Metoauyueckue ykazaHUs Uisi OOYYAIOIMIUXCS O TPOXOKICHHIO MPAKTHYSCKHX
3aHATUH

[IpakTHdeckoe 3aHSATHE SBISCTCS OJHOW M3 OCHOBHBIX (DOpPM OpraHm3anuu y4e0HOTro
rpoliecca, 3aKJIF0YarOIIasCs B BHIOJHSHUH O0YJarOIIMMUCS T0JT PYKOBOJICTBOM IPETIOIaBaTeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUN C LEIbI0 yCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOMU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUH U HaBBIKOB, OIBITa TBOPUECKOH eATEIbHOCTH.

[enpro MPaKTHUYECKOTO 3aHITHS JUIsI 00YYAOIIEroCs SBISCTCS MPUBUTHE O0YIAFOIIHMCS
YMEHHH U HaBBIKOB MPAKTUYECKOU IEATEIHHOCTH 110 U3y4aeMOM TUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUH 00yUYAIONIUMCS MPAKTUYCCKUX 3aHSITHIA:

— 3aKperuvieHue, yriayOleHue, pacllMpeHHe M JAeTalu3alus 3HaHWM NpU pelieHUun
KOHKPETHBIX 337124,

— pa3BUTHE I[IO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILUICHHUS,
TBOPYECKON aKTHUBHOCTH;

— OBJAJICHHE HOBBIMM METOJAMH W METOAMKAMHM HM3YYCHHsS KOHKPETHOW y4yeOHOMU
JUCIHILINHEL

— BBIPpAa0OTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYEHHBIX 3HAHUN 7S
BBIIOJIHEHUS 3aJaHMIL;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaTbHON (popm
00y4eHwusl.

TpeboBaHusl K MPOBEICHUIO MPAKTUYSCKUX 3aHATUI

— KOHTpPOJIbHASI OIICHKA CTETIEHH YCBOCHHS TEOPETUUYECKOT0 MaTepuasia, OTHOCSIIETOCs

K 113;

— oOwsaBnenue 1enu [13, nopsaka npoBeeHNs U OTYETHOCTH;

— usnoxenue cytu 13 (pemieHrne NpakTHYECKUX 3a/1a4, pa3paboTKa CXeM, COCTAaBICHHUE
ITOPUTMOB U T.I1.);

— TOJArOTOBKA OTYETHBIX MAaTEPHAJIOB;

— TpOBEpKa pe3y/bTaTOB, BBICTABIECHUE OLIEHOK.

11.4. Metoauueckue ykazaHusl A OOydarolUXCsl 1O BBIIOJHEHHIO J1a00paTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromUiCs MAOKEH YIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 00ydaromerocs.
Brimonnenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTed U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51abopaTopHBIX paboOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThIO
W3YYEHUS JUCLUIUIMHBL, ONpEeNesiseMol y4eOHBIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00eCreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW TUCIUIINHBI,

— 3aKpeIUIeHHEe, PAa3BUTHE U JeTaln3alls TEOPETUYECKUX 3HAHUMN, MOJYyYEHHBIX Ha
JEKLUSX;

—  TOJy4YeHHE HOBOW MH(POPMAIIMH 110 U3y9aeMOU TUCIUILINHE;



— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000py1I0BaHUEM U MPUOOPAMH.

Crpykrypa u ¢dopma oTdeTa 0 1adbopaTopHoil pabore
—  TUTYJIbHBIN JIUCT;

—  IIeJb JIJAOOPATOPHOM PabOTHI;

—  ONHCaHUE UCCIIEYEMON CHCTEMBI;

—  CTPYKTYpa HUCCIIEAYEMbIX MTapaMeTPOB;

—  METOJHKA MPOBEJCHUS IKCIICPUMECHTAIBHBIX HCCIICIOBAHUN;
—  IPOTOKOJ SKCIEPUMEHTA;

—  pe3ynbTarhl 00pabOTKH IKCIIEPUMEHTABHBIX JaHHBIX;

—  BBIBOJBI IO paborTe.

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIAO0paTOPHOU padboTe
Otuer odopmisercs mo ['OCT 7.32-2001 wuzmanuss 2008roma. TuUTynbHBINH IHCT

oopmisieTca 1Mo yTrBepxkAeHHON (opme. Dopma TUTYIBHOIO JUCTa pa3MellleHa Ha caiite
'VAIL

Ha «xadenpe wumeercs ydeOHO-mMeToAWuYecKas JUTepaTypa JJs  BBIIOJTHEHUS
1abopaTOPHBIX paboT:

1. A.CTonocuii, A.JL Kynrypos, IL.LH. Henenun, B.A. TouunoB AmnanoroBas
CXeMOTeXHHKa. MeToandyeckne yKa3aHus Ui BBITOJHEHUs 1JabopaTtopHbix padot/ CII6.: T'VAIL
2021.

2. Ananenko B.M., T'onocuii A.C., Kyarypos A.JI., KyarypoB C.A., Maracos 10.D.,
TouunoB B.A., YckoBa H.U. Iudpoas cxemorexHuka. MeToaudeckue yKazaHUs s
BBITNIOJIHEHMSI TaOOpaTopHbIX padboT Ha cteHaax YM-11 u HTL 02.05.01/ CI16.: I'YATI, 2022.

3. bypnyuxuit C.I'., T'omocuit A.C., MatacoB F0.®., TouunoB B.A. UccnenoBanue
u(poBbIX cxeM. MeTonnyeckue yka3aHus K BbINOJIHEHUIO JJabopaTtopHbix padot/ CII6.: I'VAII,
2023.

4. ImutpueB [O.M. Henmenun IL.H. HWccnemoBanue 5IE€KTPOHHBIX YCTPOMCTB Ha
OTEPALIMOHHBIX yCHIINTENAX. MeToa.yka3. k Bbi.Jab0.padot/I'YAIL, CII6, 2008.

5. Imutpues 10.U., Henenun [1.H. Uccnenoanue mudpoBeix cxem. MeTo1.yKka3. K BBII.
nab.pabot/ I'YAII, CII6, 2013.

11.5. Meroanueckue yKazaHHs JJIsi OOYJaArOIIUXCS MO0 MPOXOXKIACHHIO CAaMOCTOATEILHON
paboTsl

B xo1e BBIONHEHHS CaMOCTOSTENBLHON PadOTHI, 00YYAIOMIMIICS BBIONHAET paboTy 1O
3aJ]aHUI0 U TP METOJUYECKOM PYKOBOJICTBE IIpEINojaBareisi, HO 0e3 ero HermocpeJCTBEHHOTO
YYaCTHS.

Jlns oOyuaromuxcsi Mo 3a04HON (hopme OOydeHHs, CaMOCTOSITeIbHAs padoTa MOXKET
BKJTFOYATh B CEOSI KOHTPOIBHYIO paldoTYy.

B mporecce BBINONHEHHS CaMOCTOSTEIbHON paboThl, y oOydaronierocsi popMupyercs
1esiecoo0pa3Hoe IaHKUPOBaHHE paboyero BpEeMEHH, KOTOPOE MO3BOJISIET UM Pa3BHBATh YMEHHSI
U HaBBIKM B YCBOCHHMU M CHUCTEMATH3allMU NPUOOPETAeMbIX 3HAHHM, OOCCIICUYMBACT BBICOKHI
YPOBE€HL YCIIECBACMOCTH B IICPUOJ] 06yquH$[, IIOMOTracT IOJYYUTb HABBIKW ITOBBIIICHUA
npo(hecCHOHATLHOTO YPOBHSL.

MeroaudeckuMy ~ MaTepHaliaMH,  HANPaBJSIIONIMMUA ~ CaMOCTOATENbHYIO  paboTy
00y9atOUIUX CSISIBISTIOTCS

— y4eOHO-MeTOAMYECKHI MaTepHal Mo JUCIUILINHE;

— METOJUYECKUE YKa3aHUsS MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (it o0ydaromuxcs
10 3204HOM (hopMe 0OyueHUs).



11.6. Meroauueckue ykazaHus [Uis OOyYalomUXCS 10 MPOXOXKICHHUIO TEKYIIETo
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELYCMAaTpPUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEeMecTpa C LIEJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JUCLIUATIIIVHBI.

11.7. Meroauyeckue ykazaHus JIjisi OOY4arOIIMXCs MO MPOXO0KIACHUIO MPOMEXYTOYHOM
aTTeCTallUU.

[Ipomexyrounas  arrectanus  OOydYaIOMIMXCS — MPEAYyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO auciuruiiHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOydYalIIUMCi B Ipolecce
W3YYCHHUS BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIHHOU PaboThI, CIOCOOHOCTH
OPUMEHSTh HMX JUIS PEIICHHs MPAKTUYECKUX 3a7ad. DK3aMeH, Kak MpPaBUJIO, MPOBOIUTCS B
MepuoJl HK3aMEHAIIMOHHOM CECCHUM W 3aBEpIIACTCA aTTECTAIMOHHOM OIEHKOW «OTIUYHOY,
«XOPOIILIOY», «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.

— muddepeHIMpPOBaHHBI 3aueT — JT0 (¢(opMa OIEHKH 3HAHUH, TOJYyYEHHBIX
00ydJaroumMcs Mpy U3y4eHUH JUCIUIUIMHBI, TIPU BBIITOJIHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HUCCIEA0BATEIBCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OIIEHKOU
COTIUYHOY, «XOPOIIOY, KYAOBIECTBOPUTEIHHOY, KHEYTOBICTBOPUTEIHLHOY.

Cucrema OLIEHOK MPU MPOBEICHUN POMEKYTOUYHOM aTTeCTallU OCYILECTBIISIETCS B
cooTBeTcTBUU ¢ TpeboBanusimMu [lonoxenuit «O TekylieM KOHTPOJIE YCIEBAEMOCTH W
MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAII, oOywarommxcs Mo mporpamMmbl BBICIIETO
obpazoBanus» u «O MOAYIHHO-PSUTHHTOBOW CHUCTEME OIICHKH KadecTBa YUeOHOW paboThI
cryneHtoB B 'Y AIy.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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