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1 IIOSICHUTEJIBHAS 3AIIMCKA

1.1 Henp TUCHMIJIMHBI: TECOPETUYECKAS U TPAKTHYECKAsI IIOATOTOBKA CTYJACHTOB B 00JIACTH 3JICK-
TPOHUKU U CXEMOTEXHHUKH B BHJC (OPMUPOBAHUS Y HUX 3HAHUIA M YMCHUI aHAU3a, CHHTE3a U
HCCJIICAOBAaHUS TUIIOBBIX U CPABHUTCIIBHO HCCIOXKHBIX 3JICKTPOHHBIX CXEM, UCIIOJIb3YCMbBIX B NH-
(OpMaIMOHHBIX CHCTEMaX U BBIYHUCIUTEIBHONW TEXHUKE, a TAK)KE MOBBIIICHUE TTOJOKUTEIBHOM
MOTHBAIIMH K CAMOCTOSTEIFHON paboTe U caMo0Opa30BaHUIO.

1.2 Mecto nucuuniunbl B ctpykrype OOII: [ucuunnuna «OCHOBBI KOMIIBIOTEPHOM 3JIEKTPO-
HUKW» OTHOCHUTCS K JTUCLMIIIMHAM 4acTH, GOpMHUPYEeMO yyaCTHUKaMU 00pa30BaTebHbIX OTHO-
menuii, 6;1oka b1 (51.B.09).

1.3 JucuumiinHa HanpasjeHa Ha ¢popMupoBaHue ciaeayommx komneredumnii: OITK-1.

- OIIK-1. Criocoben npuMeHsTh hyHIaMeHTalbHbIE 3HAHUS, MIOTy4eHHbIE B 00JIaCTH Ma-
TEMAaTUYECKHUX U (MJIM) €CTECTBEHHBIX HAyK, M MCIIOJIb30BaTh UX B IPO(PECCHOHATBHOMN JeATeNb-
HOCTH, HHAMKATOPAMH JOCTHKEHUS KOTOPOH SIBIISIETCA:

e OIIK-1.1-o006n1axaeTr 6a30BBIMU 3HAHUSAMH, IIOJTYYEHHBIMU B 00JIaCTH MaTEMaTHUYECKUX
U (WIKM) €CTeCTBEHHBIX HAYK;

e OIIK-1.2 — ymeeT ucI10J1630BaTh UX B IPOGECCUOHATBHOMN 1EATEIILHOCTH;

e OIIK-1.3 — umeeT HaBBIKK BbIOOpPAa METOJOB peIIEHUs 331a4 NpopecCuoHaNbHOM 1es-
TEJIBHOCTH HAa OCHOBE TEOPETUYECKUX 3HAHUU.

1.4 IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHus. B pe3ynprare usyueHus nucum-
TJTUHBI CTYACHT JIOJKEH

3HaTh:

— TPUHIMIBI TOCTPOEHUS, TAPAMETPhI U XapaKTEPUCTUKUA aHAJIOTOBBIX U ITU(POBBIX dJIe-
MeHTOB DBM, QpyHKIIMOHANbHbBIE Y3]IbI KOMOMHAIIMOHHOTO U MTOCJIE0BATEIbHOCTHOTO THIIA;

— OCHOBHBIE TEPMUHBI U ONPEJIETCHUS, UCTIOIb3YEMBIE B 3JIEKTPOTEXHUKE U SJIEKTPOHUKE,
B TOM YHCJI€ U HA UHOCTPAHHOM SI3BIKE.

Ymern:

— CTaBUTh U pelIaTh CXeMOTEXHUYECKHUE 3a/1a4H, CBSI3aHHBIE C CUCTEMOM BBIOOpA PII€MEH-
TOB MPHU 33JIaHHBIX TPEOOBAHUSIX U MMapaMeTpax (BPeMEHHBIX, MOIITHOCTHBIX, TA0APUTHBIX, HAJIEXK-
HOCTHBIX):

— paccUuTHIBaTh MapaMeTPhl U XapaKTEPUCTUKU CXEM YCUIIUTEIBHBIX KacKaJo0B IS pe-
’)KMMa Majoro CUrHaja B 3aJJaHHOW CHCTEME OTPAHUYCHUN;

Biaagern:

— METOJIaMU BBIOOpA DJIEMEHTHOM 0a3bl I TOCTPOSHUS PA3TUIHBIX APXUTEKTYP BBIUUC-
JTUTEIBHBIX CPEJICTB;

— METOJaMHU TOCTPOCHHSI MAaTeMaTUYECKUX MOJieliel (IKBUBAJCHTHBIX) CXEM IIeTel U
YCTPOMCTB 3JEKTPOTEXHUKHU U DJIEKTPOHUKH.

1.5 O6mas Tpya0eMKOCTh AUCHUUILIMHBI «OCHOBBI KOMIIBIOTEPHOU SJIEKTPOHUKM)» COCTABISIET
3 3auernble equHUIHI (nanee — 3E) (108 wacoB).

[IporpamMmMa mpenycMaTpuBaeT M3yuyeHUE MaTepUalia Ha JISKIHIX U MPAKTUYECKUX 3aHs-
tusix. [IpenqycmoTrpena camocrosTenbHas padoTa CTYACHTOB 110 TeMaM 1 pa3zaernam. [IpoBepka 3Ha-
HUH ocylIecTBIsIeTcs (PPOHTANBHO, HHANBUIYAIBHO.



1.6 O0bem AMCHMIIMHBI M BUABI Y4eOHOI 1esiTe IbHOCTH

O0beM IMCHMIJIMHBI M BU/ABI Y4eOHOI 1esiTeIbHOCTH (04Has popMa o0ydeHus1)

Bup yueOHoii padoThl Bcero yacos Cemectp 5
OOw1ast TpPyA0eMKOCTh 108 108
AynuTOpHBIE 3aHATUS o4 o4
Jlexuumn 28 28
JIaGopatopHbie pabOThI 32 32
CamocrosiTenbHas paboTa 48 48
Bun uroroBoro KoHTpOIIs 3a4eT

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

2.1 Ounas ¢opma o0yueHus

Buabl yueOHbIX 3aHATHH
Nunusu-
HaumenoBanue pasnenon Bceero
U TEMBbI 4acoB Jlaboparop- Ayaib:
Tekumu | ypre HBIC U Ca-
MOCTOS-
TEJIbHBIC
Tema 1. OcHOBHBIE 3Talbl Pa3BUTHS SJEKTPO-
Huku. [losBneHne HOBOro HampaBleHHS B
NEKTPOHUKE - MUKPOAJIEKTPOHUKH. 6 2 4
Tema 2. ®uzudeckre OCHOBHI MOJTYIPOBOI-
HUKOBOM MUKPOAJIEKTPOHHKH. 8 4 4 4
Tewma 3. IlpuHIUIIBI TOCTPOEHUS MUKPOIJIEK-
TPOHHBIX PUOOPOB U YCTPOMCTB. 20 4 8 8
Tema 4. Knaccuukanus ¥ NpUHLUIBI MO-
ctpoerust UMC paznuuHoro ¢GyHKIIMOHAIb-
HOT'O Ha3HAYEHUS. 28 6 14 8
Tema 5. OCHOBBI peaiM3aly ONEPATHUBHBIX
u J0JATOBPEMEHHBIX 3aITOMHMHAIOIINX
YCTPOMCTB. 18 4 6 8
Tema 6. Mukporiporeccopbl Kak MUKPOAJIEK-
TPOHHAas OCHOBA COBpeMeHHBIX DBM. 16 4 4 8
Tema 7. OCHOBBI HAHORJIEKTPOHUKH.
12 4 8
Bceero: 108 28 32 48




HNHTepakTHBHOE 00y4YeHHe O TUCHUIINHE

No Tema 3anarus dopma Koi-Bo
Bun WHTEPAKTUBHOT'O JacoB
3aHATUS | 3aHATUSA

1 OcHoBHBIE  3Tambl  pa3BUTUA | JIEK. Jlexuus-nuckyc- 24,

anekTpoHuku. [losBnenue Ho- cust
BOTO HAINpaBIICHUST B JJIEKTPO-
HUKE -  MHKPODJIEKTPOHHUKH.
(Tema 1)
2 ®dusnyeckue OCHOBBI MOJIYHpo- | Jial. PaboTa B manbIx 4y,
BOJIHUKOBOH MUKPOIJIEKTPO- rpymmax
HUKH. (TeMa 2).
3 [TpyHUMIIBI TOCTPOEHUS MUKPO- | JIEK. Jlekmust ¢ ommO- | 2u.
JNIEKTPOHHBIX ~ NPUOOpPOB | KaMu
YCTPOMCTB. (Tema 3).
4 Knaccudukanuss W NpUHIOMINBL | JICK. Jlexuus-auckyc- 24.
noctpoenus MUMC paznuunoro cusl.
(GYHKIIMOHAJIBLHOTO Ha3HAYCHUSI.
(Tema 4).
OCHOBBI pealu3aluu OnepaTuB-
Jlekuus-nuckyc-
5 HBIX U IOJITOBPEMEHHBIX 3alIOMHU- | JIEK. AR
HAIOUINX YCTPOUCTB. (Tema 5) ot
UTOro 12y.

3 COAEP KAHUE TEM (PA3JEJIOB)

TEMA 1. OCHOBHBIE OTAIIbI PA3BUTHA SJIEKTPOHUKU. [TOABJIIEHME HOBOI'O
HAIIPABJIEHUA B DJIEKTPOHUKE - MUKPOJSJIEKTPOHUKMN.

WuTerpanbable MUKpocxeMbl Ha KpeMHUU (1958-1959 roaesr). [losiBieHne HOBOro Harmpas-
JICHUSI B DJIEKTPOHUKE - MHUKPOAIEKTPOHUKHU. [ TaBHON TEHIEHLMEN 3TOr0 pa3BUTHS SIBIISETCS
YMEHBIIEHUE pa3MepOB MPHUOOPHBIX CTPYKTYP. OCHOBBI HAHOIEKTPOHUKH. OCHOBBI 30HHOH T€O-
puu. Jlenenue BeniecTBa Ha METAJUIbl, MOJIYIPOBOAHUKU U JUAIEKTPUKH. MeETOoAbl MOTydeHUs
TOHKOIUIEHOYHBIX CTPYKTYp. IIprMeHeHne TOHKHUX TUIEHOK NEPEXOJHBIX METAJLIOB.

TEMA 2. ®U3UYECKUE OCHOBBI ITOJIYITPOBOJHUKOBOW MUKPOSJIEKTPOHUKH.
[Tpoueccel Ha p-n nepexonax. [Ipubops! ¢ P-n nepexomnom. MeToasl popMupoBaHus pa3IMuHbIX
anemenToB UMC. Ilepexon MeTami-nu30as8TOp B OKCHAX MEPEXOAHbIX MeTauioB. IIpumenenune
MaTepHaJIOB € MEPEX0I0M METAIUI-U30JIATOP B JIEKTPOHHOM TEXHUKE.

TEMA 3. TIPUHIUIIBI [TOCTPOEHUA MUKPOSJIEKTPOHHBLIX IIPUBOPOB U
YCTPONCTB.

bunapnas noruka. TpaH3UCTOPHBIN KIIIOY HAa OUNOJISPHOM TpaH3ucTope. CTaTUCTHUECKHUE U JIU-
HaMHU4ECKHE XapaKTepUCTUKH Kitoda. Kirod Ha nmosieBoM TpaH3ucTtope. CxemaTuueckas peanusa-
I[Usl OCHOBHBIX JIoTHYecKuX (GyHKIui. Cuctemsbl (Cepru) JIOTHYECKUX 3JIEMEHTOB. ba3zoBslii aie-
MEHT UHTerpanbHbIX cxeM cepuu TTJI. [TpuHumn nepeBoa BIX0I0B B TpEThE cocTosAHME. [1oHs-
THE O CXEMOTEXHHUYECKOH pealn3allii JOrnueckux HHTerpanbHbix cxem Ha KHOII-Tpan3uctopax


http://plasma.karelia.ru/pub/nano-kurs/NANO13_1.shtml
http://plasma.karelia.ru/pub/nano-kurs/NANO13_1.shtml
http://plasma.karelia.ru/pub/nano-kurs/NANO14_1.shtml
http://plasma.karelia.ru/pub/nano-kurs/NANO12_1.shtml
http://plasma.karelia.ru/pub/nano-kurs/NANO14_1.shtml
http://plasma.karelia.ru/pub/nano-kurs/NANO14_1.shtml
http://dfe3300.karelia.ru/koi/posob/log_basis/logic.html
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TEMA 4. KITACCUOUKALIMA W IMTPUHIUIIBI ITOCTPOEHUA UMC PA3JIMYHOI'O
OYHKINOHAJIbBHOI'O HASHAYEHN .

[Tonsitue o unppoBom aBTomare. TpuUrrep u €ro CXeMaTHUECKasi OpraHu3anys Ha JorHye-
cKux 31eMeHTax. CUeTUMKHU UMITYJIbCOB (JBOMYHBIE, CYMMUPYIOLME U BBIYUTAIOIINE, PEBEPCHUB-
HBIE C MPEYCTaHOBKOM; aCUHXPOHHBIE U CUHXPOHHBIE). [IoHATHE O IBOMYHO-JECATUUHBIX CUET-
yukax. [IpeoGpazoBaTenu ko10B: mWudpaTops! U AemudpaTopbl. MyabTHIPOLECCOPHI U 1EMYJIb-
tunpoueccopsl. KomOunanuonusie cymmatopsl. [lomycymmarop. OmHOpa3psAHbBIA JABOUYHBINA
IIOJIHBIM CyMMaTop. MHOropaspsiiHbIe CyMMAaTOPbI IapaJlIesIbHOTO ThMa. [IpuHiun opranusanuu
YCKOPEHHOr0 nepeHoca. Mcnonp3oBanue cymmaropos s Beluutanusd. Komnaparopsl. Benomo-
raresibHble YCTPOMCTBA (FeHepaTopsl U GOPMUPOBATENIN UMITYJILCOB).

TEMA 5. OCHOBbI PEAJIM3ALIMM OIIEPATHUBHBIX W JOJI'OBPEMEHHbBIX
3AIIOMUHAIOIINX YCTPOUCTB.

[TonynpoBOIHUKOBBIE ONepaTUBHbIE 3artoMUHaromue ycrpoictBa (O3Y). Tumsl ssueek craruye-
cKoi n auHamudeckoit namsaTu. Ctpykrypa mukpocxeM O3Y. CrocoOsl pacmmpenus 00beMOB
namsaTh. TpaH3UCTOPBl U CXEM IEpernporpaMMHPYEMbIX IOCTOSIHHBIX —3allOMHHAOLIMX
yerpoiicts (I13VY). Tunbl unrerpansabix cxem 13V (MacouHble, 0THOKPATHO-IIPOrpaMMUpPYEMbIE
U MHOrokpatHo- nporpammupyemsie). FLASH-namsate. IIporpaMmupyemslie Jioruyeckue mat-
puusl (IUIM).

TEMA 6. MUKPOIIPOLIECCOPbBI KAK  MUKPOSJIEKTPOHHAA  OCHOBA
COBPEMEHHbLIX 5BM.

Apudmeruko-norndyeckoe ycrpoiictso (AJIY). Haznauenue, npumep (GyHKIHOHAIBHON CXEMBI.
[{udposble mpubopsl. Yipasisioliee ycTpoicTBo. MukpomnporpaMmupoBanue. biok-cxema MUK-
PONPOrpaMMHOI0 yIpaBJISIOUIEro ycTpoiicTBa. KpaTkue cBeeHus 10 HICTOpUU CO3AaHUSI MUKPO-
nporueccopoB (MII). CpaBaurensubie xapaktepuctuku MIIL. brnok-cxema MIT Intel 8086. [Tons-
tue o cucreme komana MII Intel 80 86 u mporpammupoBanue Ha Accembiiepe. Mukpomporieccop
B cOcTaBe MUKpo-OBM.

TEMA 7. OCHOBbI HAHOSJIEKTPOHUKMN.

®uznyeckue OCHOBBI HAHORJIEKTPOHUKH. KBaHTOBOE pazMepHOE OrpaHHuYeHUE. DJIEMEHThI 30H-
Holi Teopun. KBaHTOBBIE IMBI, HUTH, TOUKU. TyHHenupoBanue. VHTtepdepeHinonnble 3h(HeKTol.
[TpriMeprl OHOMEPEXOIHBIX TPAaH3UCTOPOB. OCHOBBI TEXHOJIOTUM TOJYyYEHHUS HAHOCTPYKTYP.
OneHka OBICTPOIEHCTBHS OJTHOIIEKTPOHHBIX MPHOOPOB.

4 METOAUNYECKHUE PEKOMEHIALIMU (YKA3ZAHUSA) JIA CTYAEHTOB 110
N3YYEHUIO JTNCIUITJIMHBI

MeTtoauyeckue peKOMeHAalMu (MATepHaJIbl) MPeNnoAaBaTeII0

W3naraemas TUCHMIIMHA JOJDKHA OCHOBBIBATHCS Ha (DYyHIAMEHTAJIBHBIX MOHSTHUSAX DJICK-
TPOHUKH U IUPPOBOM TEXHUKH, B TO K€ BPEMS UMETh YETKYIO MPUKIIAHYIO HAPaBICHHOCTh. B
OCHOBE U3JIO’KEHUS IUCLHUIUIMHBI T0JKHO JIEXKATh MOJI0KEHUE, UTO JTyYIlle 3HaTh MEHBIIIE, HO XO-
pomro. Kypc nexuuit JomKeH CTpOUThCS Ha OCHOBE YETKUX MOHATUH U (OPMYIHPOBOK, TaK, KakK
TOJILKO MIPU TAKOM IOXOJIE CTYJEHThI MPUOOPETAIOT KYIbTYPY aOCTPAKTHOTO MBILIUIEHUS, HEOO-
XOJIUMYIO JUIsl BBICOKOKBATH(PHUIIMPOBAHHOTO CIEIUAINCTA B JIIOOOM OTpaciy 3HaHUH, a TAaKXkKe Ha
pazbope 3a7a4 1 aNropuTMOB UX pemieHus. V3noxenne marepuaia J0JKHO ObITh 110 BO3MOXKHO-
CTH IIPOCTBIM U 0a3UpOBAThCS HA YPOBHE Pa3yMHON CTPOTOCTH.

W3noxeHne TeopeTHIecKoro Marepuana JUCIUILIMHBI JOJDKHO MPEAIIeCTBOBATh JabopaTop-
HBIM 3aHATHAM. Llenbro 1a00paTopHBIX 3aHATUH SBISETCS BBIPAOOTKA Y CTYJEHTOB HAaBBIKOB ITPAK-


http://plasma.karelia.ru/pub/nano-kurs/NANO8_1.shtml
http://plasma.karelia.ru/pub/nano-kurs/NANO8_2.shtml
http://plasma.karelia.ru/pub/nano-kurs/NANO8_2.shtml
http://plasma.karelia.ru/pub/nano-kurs/NANO8_3.shtml
http://plasma.karelia.ru/pub/nano-kurs/NANO8_3tun.shtml
http://plasma.karelia.ru/pub/nano-kurs/NANO8_3tun.shtml
http://plasma.karelia.ru/pub/nano-kurs/NANO10_1.shtml
http://plasma.karelia.ru/pub/nano-kurs/NANO10_1.shtml
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TUYECKOU paboThl Ha KOMIIBIOTEPE, BHIPAOOTKA Y HUX HAYAJILHBIX HABBIKOB aITOPUTMU3AIINH, YME-
HUS COCTABJISITh MPOCTEMIINE KOMITbIOTEPHBIE TPOTrPaMMBbI Ha OJTHOM M3 AJITOPUTMHYECKHUX S3BIKOB.
[{enpro MpakTUYECKUX 3aHATHI SIBIIACTCA 3aKPEIUICHHE TEOPETUUYECKOIO MaTEpHUalla JICKUMK U BbI-
paboTKa yMEHHUS pelIaTh 3aauu.

MeToanyeckue peKOMeHAAIUN CTYAeHTaM

JIist yCTIEIIHOTO YCBOCHHS TUCIUIUIMHBI HEOOXO0JMMa MPaBUIIbHAS OPraHU3allns caMo-
CTOATEIHHOU PabOThI CTYJCHTOB. JTa paboTa JOKHA COJIEPIKATH:

® peryJspHyIo (©KeHEIeIbHYI0) MPOoPadoTKy TEOPETUYSCKOro MaTepralia 1o KOHCIIEKTaM JIeK-
IUH 1 yueOHUKaM;

® PEryISpHYIO (€KCHEIENbHYIO) MOATOTOBKY K JIJAOOPATOPHBIM 3aHSATHSM, B TOM YHCIIE U3yUCHHE
onHcaHus Ja00pPaTOPHBIX PaboT;

® peryssipHoe (€XKCHEICeIbHOS) PEIICHUE WHAMBHYaIbHBIX M JIOMAIIHHUX 33]a4 U YIPaXXHCHUH,
3a/1aBaeMbIX MIPEIOIaBaTelieM;

® [I0JIFOTOBKA K KOHTPOJILHON pab0Te U €€ YCIEITHOE BBITIOJIHCHHUE.

B kauectBe 00Opasiia pemeHus 3a1a4 ciaenyer OpaTh T€ pelieHsI, KOTOPbIE IPUBOIUINCH TPENO-

JaBaTeJIeM Ha JICKIMSIX WM BBITIONHSIINCH HA 1a00paTOPHBIX 3aHATUAX. B cirydae mosiBiieHUs Ka-

KHX-TTOO0 BOIIPOCOB CIIEAYET OOpaIIaThCs K MPEMOAaBaTeNi0 B Yachl €ro KOHCybTanuii. Kpure-

pHEM KavecTBa YCBOSHUS 3HAHUI MOTYT CITYXKHUTh aTTECTAI[HOHHBIC OIICHKH I10 TUCIUTUIMHE U Te-

KYIIIUE OIICHKH, BHICTABIISIEMbIC IIPEIOIaBATENIEM B TEUCHUE CEMECTpa.

YueOHO-MeTOAMUYECKOE 00ecIieUeHre CAaMOCTOSATEeIbLHOM paﬁoTbl
CTYACHTOB IO JTUCHHUIIJINHE

KoanuecrBo
@ opMBbI/BHABI acos, B
Ne HaumeHnoBaHue CAMOCTOSTENLHOI COOTBETCTBUH
pasaena (TemMbl) ¢ y4eOHo-Te-
padoTbI
MaTHYeCKUM
MJIAHOM
1. | Tema 2. duznyeckre OCHOBBI MOJTY-
IIPOBOAHUKOBOM MHUKpO3JeKTpo- | Iloaroroska k nab paboram. 10
HUKHU.
2. |Tema 3. IlpuHUUIBI TOCTPOEHUS
MHUKpPORJIEKTPOHHBIX MpubopoB u | IloaroroBka k nad paboram. 10
YCTPOICTB
3. | Tema 4. Knaccudukauus u mpuH-
munsl noctpoenuss MMC pasnuu- | [loaroroBka k 1ab paboram. 10
HOTO (DYHKITMOHAIEHOTO Ha3HAYCHUS
OCHOBBI peanu3aluu ONepaTUBHBIX
U JOJTOBPEMEHHBIX 3anoMuHaomumx | [loaroroska k ad padoram. 10
YCTPOMCTB.
Tema 6. Mukpormporeccopsl Kak
MHUKpPORJIEKTPOHHass OCHOBa coBpe- | [loaroroBka k 1ad paboram. 8
MeHHBIX DBM.
UTOoroO 48




S HPAKTUKYM IO JMCHHUIIVIMHE

CryneHTbl 3204HOM (OpMBI 00yUEHHS! BBIIOIHSIOT 3a/laHMsI PAaKTUKyMa B paMKax 4acoB CaMo-
CTOATENIbHON paboThl. Ha ayTMTOPHBIX 3aHATHAX MPOBOAUTCSA KOHTPOJIb 3HAHUI.

5.1 Temsl J1a00paTOpHBIX PadoT:
Tema?.
1. JlaGoparopnas pabota 1. MccrnemoBanue moaynpoBOIHUKOBBIX TUOIOB (4 4.).
2. JlaboparopHas pabota 2. OnpeneneHue napamMeTpoB OUIIOJISIPHOTO TpaH3ucTopa (4 4.).
3. Jlaboparopnas pabota3. OnpeneneHue napamMmeTpoB IMOJICBOro TPAH3UCTOPA C P-N TIEPEX0-
oM (4 4.).
Tema 3.
JlaGopaTtopHnas paborad. HccnenoBanue mornueckux saementoB TTJI cepuu (2u9).
Tema 4.
JlaboparopHas pabora 5. Tpurrepsr (2u).
JlabopatopHast pabota 6. CUETUYHKH UMITYJIBCOB U JACIUTEIHN YacTOThl  (29).
JlaboparopHas pabota/. 'eHepaTOpbl UMITYJIbCOB HA JIOTUYECKUX JIEMEHTaX (4 u).
JlaGoparopHas pabota 8. @opmupoBaHue UMITYIBCOB (4 ).
Tema 6
JlaboparopHas pabota 9. Apru(hMETHKO-JIOTHYECKOE YCTPOUCTBO (2 H).
JlaGopartopnas padora 10. [Toctpoenne mudpoBsix TprOOPOB (2 ).
JlaboparopHuas padota 11. MccienoBanue paboTsl TU(POBBIX YacoB (2 ).

Uroro: 32 yacos

Marepuassl 1aboparopubix padot Haxoaarcs B COO BITIY no angpecy: http://moo-
dle.bgpu.ru/course/view.php?id=339

[Iporpammuoe obecneueHue: Cuctema cxeMOTeXHUUecKoro npoektuposanus ElektoRed

Jlureparypa

bapeimnukoB C.B. DnekTpoHrka 1 MUKpO3JIeKTpoHUKa. JlabopaTtopHblit mpakTukym/ bapblHu-
koB C.B., Mununckuii A.1O. brarosemenck : M3a-so BI'TIY, 2012- 97¢(4)

5.2 Opranu3anusi CaMOCTOSITEIbHOM PadoThI CTY/IEHTOB
OCHOBOIi U TUTAHUPOBAHUU CAMOCTOSITeNIbHON paboThl cTyaeHToB (CPC) sBuinch nenu u
IUTAHUPYEMBbIE Pe3yNbTaThl 00yUEHUs! TUCHUIUIMHE.

Texymas CPC
Texymas CPC Bkiro9aeT cieayromniie BUasl padboT:
- paboTy C JEKIIMOHHBIM MaTepuajaoM, YIeOHUKaMH M y4eOHBIMU MOCOOUSMHU, B TOM YHCIE C
Hucnoib3oBaHueM | T-MeTonoB;
- U3y4YCHHE Te€M, BBIHECEHHBIX Ha CAMOCTOSATEIBHYIO TPOPabOTKY;
- IOITOTOBKY K J1a00paTOpHBIM paboTam;
- BBIIIOJTHEHUE JIOMAIIIHUX 33JJaHUK;
- IOJATOTOBKY K MPOMEXKYTOYHOMY KOHTPOJTIO (K 3a4eTy).
B tekymeit CPC u3y4aroTcsi TeMbl, BHIHECEHHBIE HA CAMOCTOSTENBHYIO TPOPAbOTKY:
- HHTEeTpabHOE MpeobpazoBanmne Dypoe;
- P€30HAHCHI B AJIEKTPUUECKUX LIETISX;
- Pa3HOBHJIHOCTH MOJYMPOBOJHUKOBBIX MPUOOPOB: cTabminuTponsl, Auoas! [llortku, IGBT, cu-
MHUCTOPBI;
- coBpeMeHHbIe cpeacTBa nHaukanun: XKKH, cBeToinoiHbIe HHIUKATOPBI;
- MPUMEHEHHUE OINEPAIMOHHBIX YCUIUTENEH: orpaHuunuTeNH, (PYHKIIMOHAIBHEIE Tpeodpa3oBa-
TE€JIH, U3MEPUTENbHBIE YCUITUTENH;


http://moodle.bgpu.ru/course/view.php?id=339
http://moodle.bgpu.ru/course/view.php?id=339

- COBPEMEHHBIE 3alIOMUHAIOIINE YCTPONCTBA;
- COBPEMEHHbBIE JATYMKHU JIEKTPUUECKHX U HEIJIEKTPUUYECKUX BEIMYMH U UX CONpPSIKEHUE C
OBM.

TBopueckasi Ipo0JIeMHO — OPUEHTHPOBAHHAs camocTosiTeJIbHas padora (TCP)
HaIpaBJIeHA Ha pPa3BUTHE UHTEIIEKTYaJIbHbIX YMEHUH, KOMIUIEKCAa YHUBEPCAIbHBIX (OOLIEKYJIb-
TYPHBIX) U TPO(HECCUOHATILHBIX KOMIIETEHIUH, MOBBIIIEHNE TBOPYECKOTO MOTEHI[ANIa CTYJCHTOB
Y 3aKJIIOYAETCS B:

— TMIOUCKE, aHAIN3€E, CTPYKTYPUPOBAHUU U IIPE3EHTALUU HHPOPMAIIUU;

— yrayGJIeHHOM HCCIeIOBaHUH BOTIPOCOB 110 TEMAaTHKE Ja00paTOPHBIX padoT;

— peLIeHUH 3a/1a4 MOBBIIIEHHOMN CIIOKHOCTH.

IIpumepHBIii IepeyeHb HAYYHBIX NPO0JIEeM M HANIPABJICHUI HAYYHBIX HCCICI0BAHMIL:

- CPaBHUTEIIbHBIA aHAIN3 MHTErPAbHBIX M3MEPHUTEIbHBIX ycunuteneid ¢pupm Analog De-
vices u Texas Instruments;

- IpUMEPLI UCITOJB30BaAHUSA CXEM IJICKTPOHHUKHU B HpI/I60an U CUCTEMAX I/ISMepeHI/Iﬁ, KOH-
TpOJISI U IJTUArHOCTHUKHU.

KonTpous camocTosiTe/IbHOM PadOTHI CTYI€HTOB

KoHTpoab camocTosiTennbHON paboThl CTYIEHTOB U KAYECTBO OCBOEHUSI OT/IEIbHBIX MOyJIEN
JUCLUIUIMHBI OCYILECTBIIAETCS IOCPEACTBOM:

— IPOBEACHUSI BXOJHOI'O KOHTPOJIS 3HAHUN U YMEHUM, IOJyYEHHBIX Ha JUCIIUILIMHAX - TIpe-
PEKBU3UTAX;

— IPOBEACHUSI KOHTPOJBbHBIX padoT (10 MMH.), MPOBOJUMBIX B Hauajie KaXJ10ro JadbopaTop-
HOTO 3aHATHS C 1IeJIBI0 OLIEHKHU JIOMALIHEH NOArOTOBKU CTY/EHTA 110 KOHTPOJIbHBIM BOIIPOCaM 110
TEMaTHKE 3aHATHUS;

— 3aIUTHI JJAOOPATOPHBIX pabOT B COOTBETCTBUU C TPaQUKOM BBIITOJIHEHUS;

— MPOBEACHUSI KOHTPOJIBHBIX padOT IPU MPOMEKYTOUHOM (PyOEKHOM ) KOHTPOJIE.

OreHka TeKyIIel yCreBaeMOCTH CTYICHTOB OTpeieNiaeTcs B 6ajiax B COOTBETCTBHH C pEUTHHTOM
— TUIAHOM, MPEIYyCMATPUBAIOIIEM BCE BUJIBI YUEOHOM IEATETEHOCTH

6 IMJAKTUYECKHUE MATEPHAJIBI U1 KOHTPOJIA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHUAJIA

6.1 OneHouHble CpeacTBa, NoKasaTeJii H KPUTCPUHA OLICHUBAHUS KOMIIeTeHIMii

Hupexc
KOMIIE= Ouenounoe IHoka3zaTenu Kpurepun ouennBanus
CpeacTBo OLICHUBAHUA copMHUPOBAHHOCTH KOMIIETEHUNH
TeHIUHN
CryaeHT OTBeuYaeT HEeNmpaBUIbHO, He-
Husknii YEeTKO U HeyOeqUTeNbHO, TaeT HEBEpHBIE
(HEeyIOBIIETBOPUTEIHHO) (OPMYIUPOBKH, B OTBETE OTCYTCTBYET
Kakoe-1100 MpeJCTaBlIeHnEe O BOIPOCE
CryneHT oTBe4aeT HEKOHKPETHO, cllabo
[ToporossIii apryMEHTHPOBAaHO M He YOETUTENbHO,
OIlK-1 Cobecenona- (YZOBJIETBOPUTENIBHO) | XOTSI M UMEETCS KaKoe-TO MPECTaBICHHUE
fme 0 BOIIpOCE
BasoBLiii CryaeHT OTBEYaeT B LEJIOM MPaBHIBHO,
HO HEJIOCTaTOYHO IOJIHO, YeTKO U yoeau-
(xopormo) TEJIbHO
Bricokuit CraButcs, €civ MPOJAEMOHCTPUPOBAHBI
(oTnIMYHO) 3HAHHE BOIPOCA M CAMOCTOSTEIbHOCTh
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MBILIUIEHUS], OTBET COOTBETCTBYET Tpebo-
BAaHUSIM IIPaBUIIbHOCTH, IIOJIHOTHI U apry-
MEHTUPOBAHHOCTH.
Husknii KonmuecTBo npaBUIbHBIX OTBETOB HA BO-
(HeyIOBIETBOPUTENILHO)| MPOCHI TecTa MeHee 60 %
IToporosslii KosmuecTBo nmpaBUIbHBIX OTBETOB HA BO-
OINK-1 Tecr (YIOBIETBOPUTEILHO) | pOckl TecTa oT 61-75 %
ba3oBb1it KosmuecTBo npaBUIbHBIX OTBETOB Ha BO-
(xopor10) pockl TecTa oT 76-84 %
Beicoknii KosnuecTBo npaBUIbHBIX OTBETOB HA BO-
(oTIMYHO) npockl Tecta oT 85-100 %

6.2 HpOMe)KyTO‘lHaﬂ arTTecTanus CTYACHTOB 110 THCHUIIIMHE

HpOMe)KYTOIIHaH aTTcCTalusd ABJIIACTCA HpOBCpKOﬁ BCECX 3HaHPII>i, HaBBIKOB U YMeHI/Iﬁ CTy-

JIEHTOB, IPUOOPETEHHBIX B IIPOLIECCE U3YUEHUS JUCUUILTUHBL. DOpMOIi MPpOMEKYyTOUHOM aTTecTa-
LU 110 JUCLMILIMHE SABJIACTCS 3a4ET

I[JI?I OLCHUBAHUWA PE3YJIbTATOB OCBOCHUA AUCHUINIMHBI IIPUMCEHACTCA CICAYIOIUE KPHUTC-

puKu OICHUBAHUS.

6.3 TunoBbie KOHTPOJIbHbIE 32/IaHUSI HJIM HHbIE MAaTePHAaJIbl, HEO0X0IMMBbIE /1JIs1 OLeHKHU
pe3yJIbTAaTOB OCBOEHMS U CHUIITTHHBI

Bonpocekl Ha 3auer

agrwdE

o~

10.

11.

12.

13.

14.

15.

DJEeKTPOHHBIE JaMIIbl (MO, TPUON).

MHOro21€KTpOAHBIE JIEKTPOHHBIE JIAMITBI.

JleneHue BelecTB Ha METAJUIBI /1 U TUAJIEKTPUKU C TOUKH 3pEHHsI 30HHOM TEOpUH.
IIpoueccsl Ha pP-n nepexonax. [10aynmpoBOTHUKOBEIE TUOBI U UX IPUMEHEHHE.

IToneBoii TpaH3UCTOpP € P-N MEPEXOAOM. Y CTPONCTBO, IPUHIUI ACHCTBUSA, OCHOBHBIEC XapakK-
TEPUCTUKH.

IToneBple TPaH3UCTOPBI ¢ U30JIUPOBAHHBIM 3aTBOPOM. Y CTPOKCTBO, IPUHIUI JIEUCTBUS OC-
HOBHBIE XapaKTEPUCTUKHU.

bunosnsipHbeie TpaH3UCTOPBL. Y CTPOUCTBO MPUHLHUII JEHCTBUSL, OCHOBHBIE XapaKTEPUCTUKH.
Knaccugukaius 1 0CHOBHbIE IPUHLIUITBI TOCTPOSHUS MHTETPATbHBIX MUKPOCXEM.
Jlormdeckue onepanuy 1 BBIOJIHEHNE UX C TIOMOIIbIO 3JIEKTPOHHBIX YCTpOHCTB. CXxeMaTu-
YyecKas peann3alisi OCHOBHBIX JIOTUYECKUX 31eMeHTOB («My», «JIN», «HEy).

Cuctemsbl (cepur) JOTUYECKUX AJIEMEHTOB, 0a30BBIM JJIEMEHT MHTETPAIBHBIX CXEM CEpUU
TTJL

Peanmm3zanus nornueckux uHTerpaibHbix cxeM Ha KHOIT-Tpan3ucropax. [Ipuniun nepesoia
BBIXOJIOB B TPETHE COCTOSHUE.

RS-tpurrep. D-Tpurrepsl co CTaTHYECKUM W JUHAMUYECKUM YIIpaBICHUEM. T-TpUTTEPHI U
JK-tpurrepsl. Tabnuipl nepexiIroueHuil 1 BpeMeHHbIe AuadparMbl MpoLECcCOB MepeKroye-
HUSL.

Peructpel xpaneHus u casura. Mx nmpuMeHeHHe B KauecTBE 3allOMUHAIOIIMX YCTPOUCTB U
npeobpazoBarenei nHGopMauu

Cuerunku nMiysbcoB. [IoHATHE O IBOMYHO-AECATUYHBIX CUETUYUKAX U O CYETUMKAX C [TPOU3-
BOJIBHBIM OCHOBAaHHEM cUeTa. J[eTuTen 4acToThI.

YerpolicTBa Ui BBIITOJIHEHUS MaTEMAaTUYECKUX OIEPALMIL: IIOJyCYMMATOP, MOCIEA0BATEIIb-
HBII OTHOPA3PSAAHBIA CyMMAaTOP, MHOTOpa3psiAHbIE MapauIeIbHbIE CyMMAaTOPBI.
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16. YcTpoiicTBa AJisl BHIMOTHEHHS] MATEMAaTHYECKUX U JIOTHYECKHUX OIEpaIlii: KOMITapaTopsl U
AJLY.

17. IIpeoOpazoBarenu K0I0B: MH(PPATOPHI U AU PATOPHIL.

18. [IpeobpaszoBareny KOOB: MYJIbTHIPOLECCOPHI U IEMYIBTUIIPOLIECCOPHI.

19. OcHOBBI peanu3anuy OTIEPATUBHBIX U JIOJITOBPEMEHHBIX 3aITOMHHAIOIINX YCTPOICTB.

20. Mukponpolieccopbl Kak MUKPOAJIEKTPOHHAsI OCHOBA COBpeMeHHBIX DBM.

21. OCHOBBI HAHORJIEKTPOHHUKH H TIEPCIICKTHBBI PA3BUTHUSI MUKPOIIPOILIECCOPHON TEXHUKH.

IIpumepsl 3a1aHuil AJ19 TeCTa

1. Ha pucyHke u n3o0pasxeHna cxema

D4 B3 B2

JlanHbie
.

A Dﬂ

—>C _ >C _ >C _ >C _
T Q T T T
— T |/- Rl T R T Rl T
TaK;)BBIe HMITYJIbCBI -

-
-

Ounctka

@)

O
O
O

2y

A) CyMMHpYIOIIETO CUeTYHKA
B) mnomycymmaropa

C) cABUTOBOrO perucTpa

D) cymmupymoLIero cueT4nka

2. KonupoBanueM Ha3bIBaeTCsl poLecc Npeodpa3oBaHust
A) aHanoroBoro curHaja B U(POBOI CUTHAI
B) muckpeTHOro cooOIIeHuUs B IU(POBOIT CHIHAI
C) umdppoBOro CHrHaia B aHAIOrOBbII CUTHAT
D) aHaoroBoro cHrHaia B JUCKPETHOE COOOIICHHUE

3. Perucrp:
A) COBOKYITHOCTb TPUTTEPOB, MPEAHA3HAYCHHAS JJIs XPAaHEHHSI IBOUYHOTO CJIOBA
B) komOMHAIIMOHHAs CXeMa, Y KOTOPO# JIOTMYECKast €IUHMUIIA Ha OHOM BBIXOJIE TIPH HYJIEBBIX
CUTHAJIaX Ha OCTATBHBIX BBIXOJIaX COOTBETCTBYET OTPEICIICHHOMY KOy Ha BXOJE
C) cxema, cojieprKaiiasi SJICKTPOHHbIC KJIFOUHM M BBIMOJHSIONIAS OCHOBHBIC JIOTHUECKUE Orepa-
117041

D) ycTpoiicTBO, comepikaliee HECKOIBKO TPUTTEPOB, COCTOSIHUE KOTOPBIX OMPENessIeTCs] YnC-
JIOM MOCTYNMBILMX Ha BXOJ] YCTPOICTBA UMITYJICOB

4. lpu npudaunkennu napamerpos OY k ugeajibHOMY
A) ToyHee peanH3yeTcs aHAJOroBasi QyHKIHs
B) moBbIiaeTcst HaISKHOCTh
C) ymenbIaercst moTpedisieMast MOITHOCTh
D) yBennumBaercs ObICTpPONEHCTBUE

5. McTOYHMK BTOPHUYHOIO NUTaHUs 0e3 nMpeodpa3oBaTeis 4acTOThI BKJIIOYaeT: 1) mHBep-
TOp; 2) TpaHchopmaTop; 3) BeINPSIMHTENb; 4) popMHUpPOBaTeSb HMIYJIbCOB; 5) CriIaMu-
BaIIMH PUIBTP; 6) cTAOMIN3ATOP - U3 NEPEYUCTIEHHOT 0

A)1,2,3,6
B) 2,3,5,6
C) 2,3,4,5
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D) 1,4,5,6

6. Pa3nesieHue Ha oT/IeJIbHbIE COCTABJISIIOLINE CJI0KHOT0 HH(POPMAIIMOHHOTO CUTHAJIA TPO-
U3BOJUT

A) MyIbTUILIEKCOP
B) umdparop

C) nemmmdparop

D) nemynbTHILIEKCOP

7. YMEHLIINTH HeJIMHEIHHBIE HCKAMXKEHUA MPpHA UCITOJIb30BaHUN IBYXTAKTHBIX BBIXO/JIHBIX KaC-
Kaao0B IM03BOJIsACT pemnM:

A) D

B)C

C)B

D) A

8. Ha pucyHnke u3o0paxeHna cxema '
pHcy P o] &(ﬁ:,_Jj'& )—lg:_ &l
A) dopmupoBatenss OTHOCHTEIBHO JIH- T
TEJIbHBIX UMITY/IbCOB
B) tpurrepa
C) wmoua
D) dopmupoBaress KOPOTKUX UMITYJIbCOB

BBIXOJT

9. Pexum paﬁoTbI YCWIIHUTEIS, IIPU KOTOPOM TOK B BbIXO)]HOﬁ HEIH IIPOTEKACT B TCUCHUE BCEI'O
I[epnozla BXOJHOI'O CHI'HaJ1a, HA3bIBACTCH pe)KI/IMOM
A) B
B) C
C) A
D) D

10. iIByxcTopoHHuii AByxcJoiinblii DVD q1uck uMeeT eMKOCTb:
A) 17,0 T'6aiit
B) 16,7 I'GaiiT;
C) 27 I'Gaiir;

20

on

& TIcT |2° DO| IIAT

D1

#l

D) 9,4 I'Gaiit

11. Ha pucyHke uzodpakeHa cxema

A) LAII ¢ cyMmmMupOBaHHEM BECOBBIX TOKOB

B) AIIII co crneasieii cBA3bI0

C) LAII Ha ocHOBe pe3ucTuBHOM MaTpullbl R-2R
D) ALII ¢ napayuienbHbIM peoOpazoBanuem 12.
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12 Ha pucyHke n3oépaxkeHa cxema

A) MyJIbTHILIEKCOpa

B) mBomuHOro cuerunka
C) nemmdparopa InB
D) momycymmaropa T F T

SRR E

SRR

13. DJIeKTPOHHBII KJII0Y:

A) mnpeoOpa3oBaresib COBOKYITHOCTH BXO/IHBIX JIOTHYECKUX YPOBHEH B BBIXOJJHOE CIIOBO O€3 3aIlOMH-
HaHUs

B) ycrpoiicTBo, MpeqHa3sHauYeHHOE JUTs TeHEPUPOBaHHs, (POPMHUPOBAHUSI, PEOOPA3OBAHUS M HEHUCKA-
YKEHHOU TIepe/Iaui UMITYJIbCHBIX CUTHAJIOB

C) ycTpoiicTBO, peiHa3HAYCHHOE T KOMMYTAIHH 3JICKTPHYCCKUX CUTHAIOB

D) cxema, y KOTOPO# JIOrHYecKas ¢IMHUIA HA OJHOM BBIXOZE IPH HYJICBBIX CHUTHAIaX Ha
OCTAJIbHBIX BBIXO/AX COOTBETCTBYET OINPEAEICHHOMY KOy Ha BXOJIE

16. Ha CD ROM npuBoae ykazano 24-ckopoctHoii. Kakyio MakcMMAaabHYI0 CKOPOCTH YTe-
Hus (Ko6aiit/c) MoxkeT 0decneunTh TAKOH MPUBO?

A) 39000
B) 42000
C) 36000
D) 45000

15. Bo BTOPHYHOM HCTOYHHMKE MUTAHUS NMYJbCAIIMH HANPSKEHUS] HA BBIXOJ€ BBHINPIMH-
TeJIsl yMEHbIIAET

A) crabunmsarop

B) crmaxwuBaroumii GpuibTp

C) orpaHuuuTeNb

D) wunBepTop

16. VI3 nepe4unc/IeHHOT0 NPH UCIOJb30BAHUM OUIOJISIPHBIX TPAH3UCTOPOB Pa3IUYAIOT
ycewiurteau c: 1) o01mum 3MUTTEpOM; 2) OTKJIYEHHBIM 3MUTTEpOM; 3) o01ei 0a-
30ii; 4) 00IIUM KOJJIEKTOPOM; 5) OTKJIHYEHHBIM KOJJIEKTOPOM

A) 4,5
B) 1,34
C) 23
D) 2,5

17. Tpurrepom 3aep:KKH HA3bIBAETCS
A) RS-
TpHT-
rep .
B) D-tpurrep
C) T-tpurrep
D) JK-tpurrep
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K
18. Ha pucynxke nzoépaxena cxema AILII N
cr|® [
A) ¢ IBOMHBIM HHTETPUPOBAHHEM ! 7 —
B) ¢ mapasiensHbIM peoOpa3oBaHueM p— Koy -
C) co crensitieit CBSI3bI0 & C Z2
D) Bpemst UMITYJIbCHOTO IIPeoOpa3oBaHMs t i, Z
vy
19. Ha cxeme u3o0pazken v 6poc
R2 ru
R1
UBX U -
0
UBLIX
i
A) HEMHBEPTUPYIOUIHUN YCUITUTEb
B) orpanuuntens HanpsDKe-
Hus|
C) MHBEpTHPYIOIINIA YCHITU-
TEIb
\

D) wunterparop

20. MuHUMAJILHBIN epenaj CUrHajia, B pe3yJbTare 1efiCTBHS KOTOPOro MPOUCXOAUT Gec-
nepeGoiiHoe NMepeKII0UYeHne KI04a, Ha3bIBaeTCsl
A) YyBCTBHUTEIBHOCTBIO
B) moporom cpabatbiBan¥st
C) HOpOroBbIM HAIMPSHKCHHEM
D) nomMexoycTOWYNBOCTBIO

IIpumepsl Bonpocos A5 codece10BaHUs
Jlornyeckue 3jieMeHTbI
1. TlpuBenute kinaccuuKalys U OCHOBHbIE CEPUH LIU(PPOBBIX MUKPOCXEM.
OOBsicHUTE NPUHIMIT AeHCTBUS 31eMenTa "N 1MoaHO-pe3uCTUBHOM JTOTHKH.
OO0BscauTe TpUHIUN AecTBUs dnemenTa "UJIN" nruoaHo-pe3ucTUBHOM JIOTHKY.
OOBsicHUTE TPUHIIMII ACHCTBUS HHBEPTOPA PE3UCTUBHO-TPAH3UCTOPHOM JIOTHKH.
O06pscuuTe padboty 6azoBoro snementa cepun TTJI.
OO6mwscHuTe padoty 6a3oBoro snementa cepun KMOII.
7. YKaXuTe OCHOBHBIE XapaKTEPUCTUKHU JOTHUECKUX d5ieMeHToB cepuu TTJI
Tpurrepbi
1. OOBsAcHUTE pabOTy aCHHXPOHHOTO RS-TpUTTEpa HA TPAH3UCTOPAX.
2. Hapucyiite cxembl 1 0OOBSICHUTE IPUHILIUI IIOCTPOCHUS ACHHXPOHHBIX U CHHXPOHHBIX
RS-tpurrepoB Ha TOTHYECKUX IIIEMEHTAX.
3. OOBsicHUTE YCTPOMCTBO, M MPUHIIMII JCUCTBUS, U Ha3HaueHue D-Tpurrepa.
4. OOBsICHUTE IPUHITUIT JCHCTBUA U Ha3HaUYeHHEe T-Tpurrepa.
5. OObsicHUTE YCTPOUCTBO M MpUHIMI AeHcTBU JK-Tpurrepa.
6. Pacckaxure, oT uero OyzeT 3aBUCETh BpeMs IIEPEKIIOUEHUS TPUITEpa Ha JIOTHYECKUX
DIIEMEHTAaX.
I'eHepaTopbl Ha JIOrMYECKHUX 3JIEMEHTax

ook owm
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1. OOBscHUTE MPUHIUN IEHCTBUS MYILTUBUOpATOpa HA IBYX TPAH3UCTOPAX.

2. Hapucyiite u o0bsicHUTE pabOTy MyJIbTUBUOPATOPA HA ABYX JIOTHYECKUX AJIEMEHTAX
(puc.10.1).

3. O0bsicHUTE IPUHLIUIT ACHCTBUS MYJIbTUBHOpATOPA HA TPEX JIOTUYECKUX DJIEMEHTaX.

4. PacckaxuTe, MOKHO JI 10 cxeme puc.10.3 mocTpouTh HECUMMETPUYHBIA MYITLTUBUOPA-
Top. Eciiu M0O>XHO, HAPUCYHUTE CXEMY.

5. TlosicHuTe, YeM OyAeT ONpeaeNaThes MpeiebHas TeHepupyeMas 4acToTa MyIbTHBUOpa-
TOpa Ha JIOTUYECKUX JIEMEHTaX.

6. O0BsAcHUTE HA3HAYCHUE U TIPUHIUT JICHCTBUS K IAYIIETO MYJILTUBHOPATOPA.

®opMupoOBaTeJI HMITYJIHCOB

1. OObsacHuTE Ha3HAYCHUE (GOPMHUPOBATEIICH UMITYJIbCOB.

2. OOBSCHUTE MPUHIIMIT JEHCTBUS (POPMUPOBATENSI HMITYJIBCOB, H300paKEHHOTO Ha
puc.11.1.

3. Hapucyiite, kak OyaeT H3MEHATHCS OCHUILIOTpamMMa Ipu npoxoxaenuu 1,2,3,4,5 moru-
YEeCKHUX AJIEMEHTOB Jisi hopMuUpoBaTes, u3o0paxkeHHoro Ha puc.11.3.

4. OObscHUTE IPUHLUT JIeHCTBUS (hopMUpoBaTeseil ¢ ucroib3oBanueM RC- nemneii.

6.4 MeToanueckue MaTepuaJibl, onpeae/siionye Npoueaypy oueHuBaHusi 3HAHUH, yMeHH
M HABBIKOB

[Iporpamma mpemycmaTpuBaeT U3ydyeHUE MaTepHalia Ha JEKIUSIX U JaOOpaTOPHBIX 3aHs-
tusx. [Ipegycmorpena camocrostensHas paboTa cTyAeHTOB o TeMaM. [IpoBepka 3HaHMit OCy-
HIECTBIISICTCS (PPOHTAIBHO, HHIUBUYaTHHO.
[Ipouenypa ouenuBanus 3Hanuii ymenuii u HaBelkoB onpeaensierca CTO BI'TIY «llonoxenue o
MIPOBECHUH TEKYILETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTAIlMN O0YyJarOIIXCSI.

7 IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOT U, NCIIOJIb3YEMBIX
B NPOIECCE OBYYEHUA

NudpopmanuoHHble TEXHOJOIrHU — 00yUeHHE B 3JIEKTPOHHON 00pa3oBaTenbHOI cpesie ¢
LEJIbI0 PACHIMPEHHUs JOCTyNa K 00pa3oBaTebHBIM pecypcaM, YBEIUYEHHUsI KOHTAKTHOTO B3aMO-
JIeMCTBUS ¢ TperojaBaTesieM, OCTPOSHNU UHIUBUIYaIbHBIX TPACKTOPHHA MOATOTOBKH, OOBEK-
THBHOT'O KOHTPOJISI U MOHUTOPUHIA 3HAHUM CTYJEHTOB.

B o6pa3zoBarenbHOM mpoliecce Mo AUCHUILIMHE UCIOIb3YIOTCS Cleayrolue HHpopMalu-
OHHbIE TEXHOJIOTUH, SIBJISIOIIMECS KOMIIOHEHTaMHU ODJIEKTPOHHON HH(OpPMAIMOHHO-00pa3oBa-
TenpHON cpenbl bI'TIY:

e odunuansueIii cait BI'TIY;
kopnoparuBHas ceTb bI'TIY;
cucreMa aekTpoHHoro ooyuenus ®I'bOY BO «bI'TIY »;
3JIEKTPOHHBIE OMOIMOTEYHBIE CUCTEMBI,

MYJIbTUMEIMITHOE COITPOBOKIAEHUE JIEKIINN U TPAKTUYECKUX 3AHSTHI;
oOyuyarolue IporpaMmsl.

8 OCOBEHHOCTHU U3YYEHUSA JUCIUIIJIMHbI UHBAJIMJAMMU U JIMHAMMU C
OI'PAHUYEHHBIMHA BO3MOXKXHOCTSIMMU 31I0POBbs
ITpu oOyueHHM JUI ¢ OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3/10POBBSI IIPUMEHSIOTCS a/1all-
TUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH B COOTBETCTBUU C YCIIOBHSIMH, H3JI0)KEHHBIMH B Pa3Jien
«Oco0eHHOCTH OpraHu3alk 00pa30BaTEIHLHOIO IMpoLecca MO 00pa30BaTeIbHBIM IPOrpaMMamM
JUISl MTHBAJIMJIOB M JIMII C OTPAaHUYECHHBIMUA BO3MOKHOCTSIMH 3/10pPOBbS» OCHOBHOM 00pa3oBaTelib-
HOU MporpamMmbl (MCIOJIb30BAHUE CHEIMATIBHBIX YU€OHBIX TOCOOUI U JUIAKTUYECKUX MaTepHa-
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JIOB, CHEIHMATIBHBIX TEXHUYECKHX CPEJICTB O0yUYCHHs KOJUIEKTUBHOTO M MHIMBUAYAILHOTO TOJIb-
30BaHMsl, MPEIOCTABICHHUE YCIYT aCCUCTEHTA (IIOMOIIHHMKA), OKA3bIBAIOILEro 00ydJaronuMes He-
00XOAMMYIO TEXHUYECKYIO TOMOIIb U T.I1.) C YUETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH 00y4aro-
IIUXCSL.

9 CIIMCOK JIMTEPATYPbBI U UH®OPMALIMOHHbIX PECYPCOB

9.1 Jluteparypa

1. BapeimaukoB C. B. OCHOBBI KOMIIBIOTEPHOH 3JEKTPOHUKH : yuel. MOcoOue s CTY/. BY30B /
C. B. Bapsimiaukos; — bnarosemenck: M3a-so BI'TIY, 2010. — 165 ¢. (19 k3.)

2. benor H. B. DnekTpoTexHUKa U OCHOBHI AJIEKTPOHUKH: yued. mocodue / H. B. benos, 0. C.
Bounkos. — CI16.; M.; Kpacuomap: Jlaub, 2012. — 430 c. (13 3k3.)

3. Bapeimaukos C.B. D1ekTpoHrKa 1 MUKpO3JIeKTpoHHKa. JlabopaTtopHbii npakTukym/ bapeim-
uukoB C.B., Mumunckuii A.1O. bnarosemenck : Uzn-so BI'TIY, 2012. — 97 c. (5 3k3.)

4. I]yka, A. A. Dnextponuka B 4 4. Yacte 2. MHKpPO3JICKTPOHHKA : YU4EeOHUK JUIss BY30B /
A. A. lllyka, A. C. Curos ; orBeTcTBeHHBII penaktop A. C. Curos. — 2-e u3f., UCOp. U JOM. —
Mocksa : UznatensctBo FOpaiit, 2022. — 326 c. — (Breicmee o6pazosanme). — ISBN 978-5-
534-01867-7. — Tekct : anexkTpoHHbt // OOpa3oBarenvHas iargopma FOpailt [calfT]. —
URL.: https://urait.ru/bcode/490607 (nata oopamenus: 14.10.2022).

9.2 ba3bl JaHHBIX U HHGOPMALMOHHO-CIIPABOYHbIE CUCTEMbI

1. Bapeimaukos C. B. OCHOBBI MUKPO- M HAHOYJICKTPOHUKHU JIEKTPOHUKH : y4el. Mocooue Jyis
ctyn. By30B / C. B. bapsimaukos, FO.A. Illanukas; — bnarosemenck: M3a-so BI'TTY, 2015. —
159 c. (3 7x3.)

®enepanbublii nopran «Poccuiickoe oOpazoBanue» — Pesxum nocryma : http://www.edu.ru

3. Nadopmanmonnas cucrema «EauHOe OKHO AOCTyINa K 00pa30BaTebHBIM pecypcam» — Pexxum

nocryma : http://www.window.edu.ru

N

4. ®enepabHBI LEHTp HMH(POPMAIIMOHHO-00pa30BaTENIbHBIX pecypcoB — Pexum poctyna
- http://fcior.edu.ru

5. Poccuiickuii nopTain OTKPBITOT'O o0Opa3oBaHUs — Pexnm J0CTyIIa
http://www.openet.ru/University.nsf/

6. denepabHas YHHBEPCUTETCKAas KOMITbIOTepHas ceTb Poccum — Pexkmm  jmoctymna
http://www.runnet .ru/res.

7. I'moGanpHas CEeTh JTMCTAHIIMOHHOTO o0pazoBaHus - Pexxum JIoCTyna

. http://www.cito.ru/gdenet.

9.3 DJIeKTPOHHO-0M0INOTEYHBIE PecypChl
1. DOBC «Opaiit». — Pexxum nocrtyna: https://urait.ru
2. Tommpen (0630p CMHU). — Pexxum nocrymna: https://polpred.com/news

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jist ipoBeieHNs 3aHATHH JIGKIIMOHHOTO W CEMHHAPCKOTO THIIA, TPYIIIOBBIX U HHIHBHLY-
QNBHBIX KOHCYJBTALUN, TEKYIIETO0 KOHTPOJS U MPOMEXKYTOYHOW aTTeCTalid HUCIOJIb3YIOTCS
ayIUTOPHUH, OCHAIIIEHHBIC y4eOHON MeOeTbI0, ayTUTOPHON JTOCKON, KOMITBIOTEPOM C YCTAHOBIICH-
HBIM JIMIIEH3UOHHBIM CIEIHATM3UPOBAHHBIM MPOTPAMMHBIM 00ECTIEUEHUEM, C BBIXOJIOM B DIIEK-
TPOHHO-OMOIIMOTEYHYIO CHCTEMY W AJIEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTEIbHYIO Cpely
BI'TIY, MynbTUMETUHHBIMUA MPOEKTOPAMHU, IKCIIO3UIIMOHHBIMU dKpaHaAMH, Y4eOHO-HATTISTHBIMU
MOCOOUSIMH (MYTbTUMEIUNHBIC TIPE3EHTAIUH ).

[TpoBenenue mabopaTOpPHBIX PabOT MpEeAYCMATPUBAETCS B CIICUATM3UPOBAHHBIX Jabopa-
TOpHSIX, 000PYAOBAaHHBIX TTOJTOOHBIMH UM JIAOOPATOPHBIMH CTEHIAMHU, 00ECIIEYMBAIOIIUMH TTPO-
BE/ICHUE BCEX MPEIYCMOTPEHHBIX B IPOTpaMMe JIabOpaTOPHBIX paboT.


http://192.168.35.100/cgi-bin/irbis32r_01/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B0%D1%80%D1%8B%D1%88%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%2C%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://192.168.35.100/cgi-bin/irbis32r_01/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%BB%D0%BE%D0%B2%2C%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
https://urait.ru/bcode/490607
http://192.168.35.100/cgi-bin/irbis32r_01/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B0%D1%80%D1%8B%D1%88%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%2C%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://www.edu.ru/
http://www.window.edu.ru/
http://fcior.edu.ru/
http://www.runnet/
https://urait.ru/
https://polpred.com/news
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JIaGopaTopuu OCHaIEHBI:

AynuropHas JocKa.

KomnpioTep ¢ yCTaHOBIEHHBIM JIMIEH3UOHHBIM CIIEHUATN3UPOBAHHBIM MPOrPAMMHBIM
00ecreyeHUEM.

MynbTUMEAUINHBIN TPOEKTOP.

JleMOHCTpaIllMOHHBINA TUPOCKOTI.

Cryn J)KyKoBCKOTO.)

JleMOHCTpallMOHHBIE OapOMETPHI.

OnTuueckue GUIBTPHI.

[Tpubop AeMOHCTpalUK KaTOAHBIX U3ITy4YEHUH.

Habop no nonsipuzanuu ceera.

Peocrartsl.

[IITaTuBsI.

Ocmmtorpadsr.

OMMeTpbl.

CrekTpoMeTpHl.

KomrmuiekT nmpubopoB 1o reoMeTpuiecKoi ONTHKE.

KomruiekT nmpubopoB 10 BOJTHOBOH ONTHKE.

KomrmuiekT TepMoMeTpoB (AKUIKOCTHBIH, SIIEKTPUIECKHHM, OMMETAITHUECKU ).
KommuiekT npubopoB pusndeckoro usMepeHus

[TpuGops! 115 AeMOHCTpaIUii 3aKOHOB MEXaHUKHU

TUNoBoi KOMIUIEKT «DNEKTPUUYECTBO U MAarHETU3M).

JleMOHCTpalMOHHBIM HAOOP MPUOOPOB 0 AKYCTHUKE.

Ucrounnk nutanus BYM-2M.

Hcrounuk mutanus BC-24.

ApeoMeTpbl.

JIeMOHCTpalIMOHHBIN T€HEPATOP MEPEMEHHOTO TOKA.

Habop nemoHcTpanimoHHbIil TepMonap.

Tepmomerp anekrpudeckuit MIIII-154M.

Tepmometp anektpudeckuit MITP-53.

KommekT nndpoBbIX H3MEpUTENBHBIX TPHOOPOB (BOJBTMETP, aMIIEPMETP, OMMETP).
Pagnorexauueckuii ocuusuiorpad.

KommekT nabopatophsix padot no mexanuke (10 pabot).

KommekT nabopatopHsix paboT o MosekyisipHoi ¢puzuke (10 pador).
KomruiekT mabopaTopHbIX paboT MO AIEKTPUIECTBY U MarHeTusmy (12 pabdor).
KomrmiekT mabopaTtopHbsIx paboT mo onTuke (6 pador).

CamocrosiTenbHast paboTa CTyJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALICHHBIX KOMIIb-

IOTePHON TEXHUKOH C BBIXOJOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CpEy BY3a,
B CIICIIMAIM3UPOBAHHBIX J1a00OPATOPHUAX O JUCITUIUIMHE, a TAKXKE B 3a71aX JIOCTYIA B JOKATHHYIO
cetb BI'TTY, B nabopaTopuu MCUX0JIOTO-TIEarOTHYECKUX UCCIICIOBAHUM U .

JIunieH3sMOHHOE TpOorpaMMHOE oOOecleueHue: OIepalMOHHbIE CHCTEMbl CeMelcTBa

Windows, Linux; oducusie nporpammer Microsoft office, OpenOffice; Adobe Photoshop, Matlab,
DrWeb antivirus # T.1.

Paspabotuuk: bapeimnukos C.B. — 1.¢.-M.H., ipodeccop.
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11 IUCT UIBSMEHEHUHA U JONTOJIHEHUM
YTBep:kaenue usmMmenenuii u qonojaHenuii B PIIJ nus peanusanuu B 2020/2021 yu. r.
PIT/] oOcyxnena u onodbpena amns peanusanuu B 2020/2021 yu. T. Ha 3aceqanuu Kadeapsl

nH(pOpPMATUKH U METOJIUKH TMpernoaaBanus nHGopMatuku (mpoTokot Ne 8 ot «17» urons 2020 1.).
B PIIJI BHeceHBI ciieqyromue U3MEHEHUS U OIOJIHEHMS:

No uzmenenusi: 1

No ctpanuilsl ¢ u3mMeHeHueM: TUTYJIbHBIN

JIUCT

WcknounTs: BxirounTs:

Texkcr: MuHHCTEpCTBO HayKH | BbIcIIero o0- | TekcT: MuHucTepcTBO npocBemieHus Poccuii-
pazoBanus PO ckor Penepanun

YTBep:xaenue usmeneHuil u nonojHenuit B PIIJL nas peanuzanuu B 2021/2022 yu. r.

PIT/] o6cyxnena un ogoopeHa aist peanm3anuu B 2021/2022 y4. r. 63 U3MEHEHHH Ha 3ace-

naHuu kadeapbl MHPOPMATUKH M METOAMKH TpernojaBaHus mHpopMaTuku (mpotokon Ne7 ot
21.04.2021 1.).

YrBep:xknenue uzmenenuii u gonojHennii B PILJL nis peanuzanun B 2022/2023 yu. r.
PII/] nepecmotpena, o0cyxkaeHa u ogoopena s peanusanuu B 2022/2023 yue6GHOM Toay
Ha 3aceqaHuu Kadeapsl (GU3MYECKOro U MaTeMaTundeckoro oopazoBanus (mpotokos Ne 1 ot 21
ceHTsops 2022 r.).

B paGouyto nporpaMMy BHECEHBI CJIEIYIONINE U3MEHEHUS U JOTOTHEHHUS:

No mzmenenwus: 1

No cTpaHuIp! ¢ U3MeHeHueM: 16
B Paznen 9 BHeceHbI H3MEHEHHS B CIIMCOK JIUTEPATYpHhI, B 0a3bl JAaHHBIX U WHPOPMAIIMOHHO-CIIPABOY-
HBIE CHUCTEMBI, B JIEKTPOHHO-OMOIMOTEUHBIE PECYpPChl. YKa3aHbl CCHUIKH, 00ECIIeYHBAIOLINE TOCTYII

00yJaronmmMcs K AIEKTPOHHBIM Y4eOHBIM M3IaHUAM W 3JIEKTPOHHBIM 00pa30BaTelbHBIM pecypcaM ¢
catita ®I'BOY BO «BI'TIV».




