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1. TIACTIOPT PABOYEH TTPOT'PAMMBI YYEBHOW TUCIUTIIMHBI
«udpoBasi CXeMOTEXHUKA)

1.1. O6sn1acTb npuMeHeHus1 padoveil MPOrpaMmbl

PabGouass mporpamMMa y4eOHON MUCIUIUIMHBI SIBISIETCS YACThIO MPOTPaMMBbI
MOJITOTOBKM ~ CIIEHMANIMCTOB cpenHero 3BeHa B coorBerctBUuM ¢ PI'OC mo
cnemuansHocti CIIO 27.02.03 ABTOomaTuka W TeJleMeXaHWKa Ha TpaHCIopTe (Ha
KEJIE3HOAOPOKHOM TPAHCIIOPTE).

Pabouass mporpamma y4eOHOW NHCHMIUIMHBI MOXET OBITh HCIOJb30BaHA B
JIOTIOJIHUTEIBHOM MPO(QECCUOHATBHOM O00pa3oBaHUM (B IMporpamMmax IOBBIIIEHUS
KBaTU(UKAIIMK MU TEPEroAroToBKU) 1o crnenuanbHoctd 27.02.03 ABTomMatuka u
TeJIeMEeXaHUKa Ha TPaHCIIOPTE (Ha >KEeJIE3HOI0POKHOM TPAHCIIOPTE).

1.2. MecTo y4eOHOI QUCHUIUINHBI B CTPYKTYpe OCHOBHOM mpodeccuoHAIbLHOI
o0pa3oBaTeIbHOM MPOTrPAMMBI:

Mpo(eCCUOHANIBHBIN ITUKJI, 001ienpodeccuoHaibHas AUCIUIUIMHA.

B npouecce uzydueHus: JaHHOW JUCHUILUIUHBL POPMUPYIOTCST CIICAYIOIIHE
po(eCcCUOHANIBHBIE U O0IINE KOMIIETEHIUU:

OK 1. TloHumaTh CYHmIHOCTh W COIMAJIBHYIO 3HAYMMOCTh CBOEH Oymayiiei
npodeccuu, MposIBIATh K HEW YCTOMUYMBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JE€SATEIbHOCTb, BBIOUpATh THUIIOBBIE
METO/bl MU CHOCOOBI BBIMOJHEHUS MNpPO(EeCCUOHANBHBIX 3a/Jady, OLEHUBATH MX
3 PEKTUBHOCTH U KA4E€CTBO.

OK 9. OpueHTHpoBaTbCd B YCIOBHSX YacTOM CMEHbl TEXHOJIOTUH B
npohecCuOHANBHOM NesSTENbHOCTH.

IIK 1.1 AHanmM3upoBaTh paboty CTaHI[MOHHBIX, IIEPETOHHBIX,
MUKpPOIIPOLIECCOPHBIX ~ M JUAarHOCTHYECKHX CUCTEM aBTOMAaTUKH 1o
MPUHLIUIHAIBHBIM CXEMaM.

I1IK 1.2. OnpenensiTe U yCTPaHATh OTKa3bl B pa00OTE CTAHIMOHHBIX, IEPETOHHBIX,
MUKpPOIPOLIECCOPHBIX M IMATHOCTHYECKUX CUCTEM aBTOMATHKH.

[1K 1.3. BeinosiHATh TpeOOBaHUS MO HKCILTYyaTAllMKM CTAHIIMOHHBIX, IEPETOHHBIX,
MUKPOIPOLIECCOPHBIX M IMATHOCTUYECKUX CHUCTEM aBTOMATHKH.

IIK 2.1. O6ecneunBarh TeXHHUECKOEe oOcmyxkuBanue ycrpoiicts CLb u cucrem
KAT.

I[IK 2.2. BpImonHATe pabOTHl MO TEXHUYECKOMY OOCTY>KMBAaHUIO YCTPOWCTB
AIIEKTPOIUTAHUS CUCTEM KEIE3HOAOPOKHON aBTOMATHKHU.

[IK 2.3. BrimonHaTe pabOThl MO TEXHUYECKOMY OOCITYKHBAHUIO JIMHUHN
JKEJIE3HOJOPOKHONW AaBTOMATHKH.

[IK 2.4. Opraau3oBbsiBaTh pabOTy MO OOCITY)XKMBAaHWIO, MOHTaXy M HaJaJKe
CUCTEM KEJIE3HOIOPOKHON AaBTOMATHKHU.

[1K 2.5. Onpenensite 3KOHOMUYECKYIO 3((HEKTUBHOCTh PUMEHEHHS YCTPOICTB
aBTOMATUKU U METO/IOB UX OOCTY>KUBaHUSI.



[1K 2.6. BeImoysHATh TpeOOBaHMS TEXHUYECKON IKCIUTyaTaIluN JKEJIE3HBIX TI0POT
1 0€30MacHOCTU JIBUKEHUS.

IIK 2.7. CocTaBisTh U aHANM3UPOBATh MOHTAaXKHbIE cXxeMbl ycTtpoiicTB CLb u
JKAT 1o npuHIUIHAIBHBIM CXEMaM.

[1K 3.1. IIpousBoauTk pazdopKy, COOPKY U PETYIUPOBKY IPUOOPOB U YCTPOUCTB
CIb.

[1K 3.2. U3MmepsaTh 1 aHAIM3UPOBATh MapaMeTpsl pudbopoB u ycrpoiicts CLIb.

1.3. Hean m 3agaum y4yeOHOM OMCHUILUIMHBI — TPeOOBaHHUSI K pe3yJbTaraM

OCBOCHMS Y4eOHOI TUCIUIINHBI:

B pe3ynbpraTe ocBoeHUs yueOHOM TUCHUIUIMHBI 00YYaroIUiics 0JIKeH YMeTh:

— ¥Y1.Mcnons30BaTh TUIIOBBIE CPEICTBA BEIUMCIUTENBHON TEXHUKH U IIPOIPAMMHOIO
o0cCIICUCHHS;

— ¥Y2.IlpoBoauTh KOHTPOJIb M aHAIW3 IMpolecca (PYHKIMOHUPOBAHUS LUPPOBBIX
CXEMOTEXHUYECKUX YCTPOMUCTB MO (PYHKIIMOHAIBHBIM CXEMaM.

B pe3ynbpraTe ocBoeHMs y4eOHOM NUCHUIUIMHBI 00YYaIOUINIICs J0/IKeH 3HATh:
— 31.Buas! uagopmanuu u cnocoosl ee npeacrasieHus B 9BM;
— 32.Anroput™bl (pyHKIIMOHUPOBAHUS HU(PPOBON CXEMOTEXHHKHU.

1.4. PexkoMeHayeMoOe KOJHMYECTBO 4YaCOB HA OCBOeHUE padoyell MpPorpaMmbl

Y4eOHOM TUCUMIIJIMHBI.

MaKCUMaJIbHOW y4eOHOM Harpy3ku obyuatomerocsi— 129 gacos, B TOM 4wHcIIe:
00s3aTeIbHON ayAUTOPHOM y4eOHOM HArpy3ku oOyuarorierocsi— 18 Jacos,
CaMOCTOATENbHOM paboThl 0Oy4varomerocs— 111 gacos.



2. CTPYKTYPA U COJEPKAHUE YYEFHOUM JUCIUILINHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHABI Y4e0OHOH padoThI

Buna yueoHoii padoThl Oovem
uacoe
MaxkcumanbHasi yueOHas HATpy3Ka (Bcero) 129
Oo0si3aTesibHAs ayINTOPHAA y4eOHasi Harpy3Ka (Bcero) 18
B TOM YHCJIE:
NPAKTHYECKHUE 3aHATUS 6
CamocrosiTesibHasi padoTa 00y4arierocs (Bcero) 111

B TOM 4YHMCIJIC:

BBITIOJIHEHUE JJOMAIIIHEW KOHTPOJIbHON PaboTHI;
MOJITOTOBKA K Ju(dPepeHInpOBaHHOMY 3a4eTy

3avdyeTra

IIpomexyrounas arrecrauus B popme nuddepeHuMpoBaHHOIO




2.2. TemaTu4ecKuii IJIaH U copep:kaHue ydeoHou nucuuniannbi«lndpoBasicxeMmoTexHuKa

HanmenoBanue Coneprkanue y4e0HOT0 MaTepHaJia, MPaKTHYeCKHe 3aHATHS, O0Bem YpoBenn
pAa3/ieJIoB H TeM CaMOCTOAATEIbHOE H3YUeHHEe YUeOHOr0 MaTepHuaia 00y4alonuMHCs 4acoB OCBOCHUS
1 2 3 4
Paznen 1. Apudmernyeckne ocHOBBI NHGPOBOI CXeMOTEXHUKH 16
Tema 1.1. @opmsbl | CamocTOsITEILHOE U3yYeHUE YUEeOHOT0 MaTepuaJia
NpeAcTaBJICHUSA OcCHOBHBIE OCOOCHHOCTH CHCTEM CUHWCIECHHUS ISl TpelcTaBieHus (3amucu) HHPOpManuM B yCTpoiicTBax IHudpoBoi 6 3
YHCJI0BOH CXEMOTEXHUKH (ABOMYHAsI, TBONYHO-ACCATUYHAS, BOCBMEPHYHAs, NIECTHAALATEPUYHAS CUCTEMbI CYUCIICHHS).
HHpopManuu B | ®opMaThl npeAcTaBICHUS U Iepenadn MHpopMauuu it HUPPOBEIX ycTpoicTs. [loHarue Outa, GaiiTa, MAlIMHHOTO CIIOBA.
nHQpPOBBIX MaremaTHyecKuii U MaIlUHHBIA CHOCOOBI 3alMCH JBOMYHBIX uuced. DopMbl NpeacTaBiIeHUs duced ¢ (UKCUPOBAHHOW H
ycTpoicTBax iaBaroner 3anstoi. IlorsTue o paspsagHoit cetke. IlpencTaBieHne MOMOKUTENBHBIX W OTPUIATEIBHBIX ABOMYHBIX YHCET B
IpIMOM, 00paTHOM, IOTIOIHUTEIHHOM M MOJU(UIIMPOBAHHOM KOJIaX CO 3HAKOBBIM M 0€3 3HAKOBOTO pa3psaa
Tema 1.2. | CamocTosiTeIbHOE M3yUeHHe YUeOHOT0 MaTepuaJia
Apupmerndeckneone- | OcoOCHHOCTH BBIIOJIHEHHS apu(METHIECKIX ONEpaii C MHOTOPA3PsAHBIMH IBONYHBIMU KOJXMPOBAaHHBIMHU YHCIIAMH (CIIOXKEHHE, 8 3
panuu € | BBIYMTAHHE, yMHOXKCHUE U JCIECHHE) CO 3HAKOBBIM M 0€3 3HAKOBOTO Pa3psza.
KOIHMPOBAHHBIMH [IpaBuia M MOCNEAOBATENHFHOCTD BBIMOJHEHUS apU(PMETHYECKHX OIepanuii ¢ KOIUPOBAHHBIMHM JBOMYHBIMH UHCIAMH C
YHCTAMHA (hMKCHpOBaHHOH U IIABAIOIIEH 3aIATON B MIPSAMOM, OOpaTHOM, JOTIOJIHUTEIHHOM W MOAM(UIIMPOBAaHHOM KOJIE CO 3HAKOBBIM U
6e3 3HakoBoro paspsna. CioxeHHe W BHIYUTAHHE KOAWPOBAHHBIX JIBONYHO-JECATHIHBIX YHCEI CO 3HAKOBBIM M 0€3 3HAKOBOTO
paspsiia
IIpakTHyeckoe 3aHATHE
BeinonHeHue apuMeTHYecKuX ornepauii ¢ IBOMYHbIMU KoaAnpoBaHHbIMH dnciiamu. ITP 1. 2 3
Paznen 2. Jloruueckue ocHOBBI IM(POBOii cCXeMOTEeXHUKHU 26
Tema 2.1. | CamocTosiTe/IbHOE U3YUYeHNEe Y4eOHOT0 MaTepuasia
DyHKUMOHATBHAS du3nueckoe TNPEACTaBICHHE JIOTMYECKHX 3HAUEHHH JBOMYHBIX YHCEN DJIEKTPUYECKUMH curHaiamu. [loHstne o 6 2
JIOTMKH KOMOWHAIIMOHHOH cxeMe U I poBoM aBToMare. byseBsl (epexiTovarenbHbie) GYHKINT, UX KOJTHYECTBO M CIIOCOOBI 3a1aHHA,
CyLIECTBEHHbIE U (PUKTUBHBIC IEPEMEHHBIE.
Cnoco0bl npeACTaBICHUS JIOTMYECKUX MEePEeKIIoYaTeNIbHBIX (DYHKIMN: BEICKa3bIBaHUE (CIIOBECHOE M NMHMCbMEHHOE), TabiIn4HOoe
(moHsATHE O TAOMMIAX MCTHMHHOCTH) M aHAIUTHYECKas 3amMch (3amuch Qopmysnoif). DiemMeHTapHbIe (OCHOBHBIE, OasMCHBIC
¢ynkun U, NN, HE) n xomOuHannoHHble (YHUBEpCAIbHBIE, 0a30BbIe) JTIOrH4ecKie GYHKIMH OJHOH U IBYX NEPEMEHHBIX, HX
(YHKIMOHAIbHAs 3aIMCh Yepe3 ITU3bIOHKINIO, KOHBIOHKINIO U nHBepcHuio. [loHsTHe BhIcKasbiBaHus. Onepanuy WMILTHKALIH,
SKBUBAJICHTHOCTH U CYMMBI 110 MOJIYJIIO 2, X CBOMCTBA.
TaOnuibl NCTHHHOCTH U1l OCHOBHBIX (0a3MCHBIX) M YHUBEPCAIBbHBIX (0a30BBIX) JIOrHYecKnX QyHKIHH. PeneiiHo-KOHTaKTHBINH
QHaJIOT 3JIEMEHTapHBIX M KOMOMHAIIMOHHBIX JIOTUUECKUX (DYHKIIUI.
[IprmeHeHne 3aKOHOB, TOXAECTB M IIPABWJI anreOphl JIOTWKU JJIS 3alMCH M MPeoOpa3oBaHUsS MEPEKII0YaTeIbHBIX (QYHKIUH.
YcnoBHoe rpadudeckoe obozHaueHne (YI'O) ocHOBHBIX (0a3HMCHBIX) M YHHBEPCATBHBIX (0a30BBIX) JOTMYECKUX 3JIEMEHTOB IS
peaT3aly YIEMEHTapHbBIX ¥ KOMOMHAIMOHHBIX ()YHKIUH
Copep:xaHue yueOHOTro MaTepuaJia 2




Perienune npocThIX U CIOKHBIX BBIpaXXEHHUH OYIICBOIT anreOpsl.

Tema 2.2. OcHOBBI
CHHTE3a M QppoBBIX
JIOTMYeCKHX YCTPOiicTB

CamocTosiTeJIbHOE H3y4YcHUE yqeﬁnoro MarepuaJia.

AJNTOpUTM mepexo/ia OT BBICKA3bIBAHUS K TAONMMYHON M (PyHKIHMOHAIBHOW aHAINTHIECKOH (JopMe 3ammcH MepeKIrodaTenbHbIX
¢yakunit. OCHOBBI aHATUTHYECKOTO U rpaduaeckoro (kapTel KapHo) crmocoboB MuHIMH3anuHu (GyHKIWHA. MeToauka nepexoaa
OT HOpPMAaJbHOW K COBEpIICHHBIM (opMaM 3alyCH IEPEKIIOYaTeNbHBIX (YHKIOWH IIPH aHATUTHYECKOM U TIpapHuIecKOM
crocobax. 3ammch MepeKoYaTeIbHbIX (QYHKIUI B yHUBepcanbHbix Oasucax W-HE u WJIM-HE. OueHouHble MoKa3aTeu
paboTsl pyHKUMIL.

OCHOBBI CHHTE3a U aHAJIN3a KOMOWHAIMOHHBIX JIOTMYECKUX CXEM. AJITOPUTM Iepexoja OT BBICKa3bIBaHMS K TaOIMYHON U
(YHKIMOHATPHON aHANUTHYECKOW (opMe 3amucH NeperitrodaTenbHbIX (yHknui. Cnemmanpabie pasnoxkenwus [1D. He
MIOJTHOCTBIO onpenencHHble (dacTHbe) [1D. [TocTpoenne GyHKIIMOHATBHON CXEMbI JJOTHIECKOTO YCTPOHCTBA METOZIOM CHHTE3a.
CuHTE3 HE MOJIHOCTHIO 33JaHHBIX JIorMdecKnX QyHKIHH. [loHsATHE 0 3anpeleHHBIX M HEONPEAESICHHBIX HA0opax apryMEeHTOB
9JIEMEHTAPHBIX (YHKIMHA. AHanu3 (QyHKIMOHAIBHBIX CXEM JIOTHYECKHUX YCTpoiicTB. HekoTopble 0COOEHHOCTH MOCTPOCHUS
CXEeM JIOTHYECKUX ycTpoiicTB. TexHudyeckas peanusanusi — MOCTPOCHUE JIOTHYECKUX CXEM 110 TIePeKII0YaTeIbHbIM (YHKIHSM.
Oco6eHHOCTH TOCTPOEHUS JIOTHUECKUX YCTPOICTB

IIpakTnyeckoe 3aHATHE
[TocTpoeHre QYHKIMOHAIBLHOM CXeMBI JJOrudeckoro ycerpoiictsa ITP2

Tema 2.3. LHuppossbie
HHTerpajibHble
MMKPOCXeMbI

CamocrosiTesibHOE U3yYeHue y4eOHOro MaTepuaJa.

OOwme cBeneHus: 0 HUGPOBBIX HHTErpabHbIX Mukpocxemax (LIUMC) u obnacts nx npumenenus. OcHoBHble cepuu LTUMC
JUIsL TIOCTPOEHUsI Jlorndeckux yctpoicts. Knaccudukanus cepuit IUMC no ¢yHKIMOHATBHOMY Ha3HaueHHIO, GpHu3nuyeckoMy
MIPUHIUITY pabOThI AKTUBHBIX JIEMEHTOB (CXEMOTEXHHYECKOE PelIeHHE), MIEKTPUIECKUM H IKCILTyaTallMOHHBIM MTapamMeTpam,
BBINOJHAEMBIM (DYHKIUSIM, KJlaccaM (THIIaMm).

Howmenknarypa u cepun U(POBBIX MHTETPANBHBIX MHKpocxeM. KOHCTpyKTHBHOE O(OpMIIEHHE MHTETPAIBHBIX MHKPOCXEM.
Cuctema muQpoOyKBEHHOTO O0O3HAYEHHUS CepHil MU(PPOBBIX HHTErpalbHBIX MHKpocxeM. OcHoBHble mapamerpsl LITIMC.
CpaBHutenbHble napameTpbl LIUMC ¢ pa3zianyHbIMU BUJIAMU CXEMOTEXHUYECKUX PELLIEHUH.

OOmas xapakTepHUCTHKa IIOCIEJOBATEIbHBIX W KOMOWHAIMOHHBIX HU(POBBIX JIOTMYECKUX YCTpOHCTB Ha ocHoBe L[MIMC.
@OyHKIMOHABHBIE CXEMBI U ycIOBHBIE rpaduueckue obo3HaueHust LINMC B 3aBuCHMOCTH OT (DyHKIIHOHAJIBHOTO Ha3HAYECHUS.
Ocobennocty BkiroueHust IUMC B pyHKIIMOHAIBHBIX CXeMaX JIOTHYECKHX YCTPOUCTB

Tema 2.4. Tunosble
ycTpoiicTBa 00paGoTKu
uudposoi
HHpopmManuu

CaMocTosiTe1bHOE H3Y4YeHHE Yy4eOHOI0 MaTepHuasia

Kinaccudukanus yctpoiicte o6padotku nudposoit napopmammu. [Torstre 06 sneMeHTax, y3nax U OJIOKaX B YCTPOHCTBaX
obpabotku mudposoit mHGOopMarmu. OOmas xXapakKTepUCTHKAa W Ha3HaueHHWE KOMOWHAIIMOHHBIX W TOCIIEN0BATEILHOCTHBIX
UPPOBBIX yCTPOCTB. BUasl THMOBBIX HU(MPOBBIX (PYHKIMOHAIBHBIX y3JI0B KOMOWHAIIMOHHBIX M TIOCJIEAOBATEIHHOCTHBIX
UQPPOBBIX yCTpoicTB. OCHOBHBIE MOHATHS O HU(PPOBBIX 3aIOMUHAIONINX YCTPOHCTBaX 00paboTku mudpoBoil HHGpOpMALTIN U
yCTpoHcTBax npeodpa3zoBaHust HHGOpMALUH

Pazgen 3. IlociienoBareibHOCTHBIC HU(POBLIE yCTPOHcTBAa — HU(POBBIEC ABTOMATHI

23




Tema 3.1 Hudpossbie
TPUITEPHbIE CXEMBI

Conep:xanue yueOHOIr0 MaTepHuaJa

OOmue cBefeHUs O TpUITEpe Kak MpocTeiiieM KOHEeYHOM Hu(poBoM aBTomare. HazHaueHue TPUITEpPOB U MX NPUMEHEHHE B
anmaparype »eJIe3HOJOPOKHONW aBTOMATHKH M TejleMeXaHWku. Tumbl TpurrepoB. Knaccudukanus TpurrepoB mo crnocoOy
3alicu M ynpaBieHHs HH(oOpManued, opraHM3aluy JIOTHYECKHX cBs3el. HasHaueHwe u 0003HaueHHE BXOIOB M BBIXOJIOB
TpUTTEPOB. METOIMKA ONPEEIICHUS] COCTOSHUS TPUTTepoB. OCHOBHBIE TAPAMETPBI.

CamocTosiTe/IbHOE H3Y4YeHHe Y4eOHOr0 MaTepHaJia

[TocTpoeHue TpUITepoOB HAa OCHOBE JIOTMUECKHX 3JEMEHTOB WHTEIPAIbHOM CXEMOTEXHMKH METOJIOM CcHHTe3a. OCHOBHBIE
MOHATHS O CTaTHYECKOM W JMHAMHYECKOM YHpaBlieHHH TpurrepoM. [IpuHImn ¢(yHKIMOHMpOBaHMS aCHHXpOHHOTO RS-
Tpurrepa  (OuctaOuibHas — sueiika namaTd) Ha ocHoBe Jorundeckux osnemeHroB M-HE w WJIM-HE B uHTerpaibHOM
CXEMOTEXHUKE C MPSAMBIMH MHBEPCHBIMU Bxoaamu. IlocTpoeHne (yHKIMOHAJIBHOW CXEMBI M TIpolecc (pyHKIMOHHUPOBAHHMS
OJTHOCTYIEHYATOr0 M JByXCTyneH4aTtoro RS-tpurrepa. OcoOeHHOCTH MOCTPOCHUS U Pa0OTHI (PYHKIIHOHAIBHBIX CXEM CUETHBIX
TpurrepoB. [locTpoeHne (QyHKIMOHANBHBIX CXeM W MPUHOMN paboTel  TpurrepoB T-tuma, D-tuma.  Iloctpoenue
yHuBepcanbHoro JK-tpurrepa Ha ocHoBe RS-Tpurrepa ¢ ycTpaHeHHEM COCTOSIHUS HEONPEACICHHOCTH. Y CIIOBHS IOCTPOCHHUS U
paboTBI CHHXPOHHBIX TPUITEpOB. Tabinma nepexooB Tpurrepa (Tadauna HICTHHHOCTH) U 3aKOH (DYHKIIMOHUPOBAHUS TPUTTEpPA
(XapaKTepHUCTHIECKOE YPaBHEHUE TPUITEPA).

HexoTopbie 0coOeHHOCTH (PyHKIMOHAIBHBIX CXEM TPUITEPOB: pacIIMpeHne HHPOpMaoHHIX Bxoa0B 1o 1 (MJIN), coznanne
BXOJIOB aCHHXPOHHOW ycTaHOBKH (cOpoca) B HyneBoe (0) mmm emuHmyHOe (1) cocTosiHME TPHUITEPOB M HMX OJOKHPOBKA,
CO3JIaHKe JIOTIOJHUTEIIBHBIX BXOA0B pa3peiueHus. [loctpoenue u pabora cxeM B3auMHOTO IpeoOpa3oBaHus TpurrepoB: RS—T;
D —»T; RST— D; RST— JK; JK — RS; JK— T; JK—D. YcnosHoe rpaduueckoe 0003HaYCHNUE TPUTTEPOB

Tema 3.2. Hudposbie
CYETYMKH HMITYJILCOB

CamocrosiTeibHOE H3yvucHue yqeﬁﬂoro MarepuaJjia

OOmme cBeneHus o cyerynkax. Ha3HaueHHe M THUIBI CYETYMKOB M IEPECUETHBIX yCTpoicTB. Kiaccudukanus n napameTpsl
c4eTynKoB. [IpuHIHIT (YHKIIMOHIPOBAHUS CUCTYNKOB. MaKkcuMalbHBIN (M30BITOUHBIN) 1 ) (QeKTUBHBIN K03 (QUIIHEHTHI cueTa
cueTynka. [lepenoiaHenHne cyeTynka

[MpuHOMIBEI HOCTPOSHMS U PaOOTHI CUETUYMKOB Ha CIIOKEHUE M BBIYUTAHHUE C IIOCIIEIOBATEIbHBIM, apaUICIIbHBIM, CKBO3HBIM H
TPYNIOBBIM IlepeHocoM. Tabimma 1epexoJoB CcYeTYnKoB (TabnWIla WCTHHHOCTH, TaOMWIA COCTOSHMH) M 3aKOH
(YHKIIMOHMPOBAaHUS CYETYMKA (XapaKTepUCTHUECKOe ypaBHeHue). PaspsaHocts u koddduImeHT mnepecyera CUYETUHKOB,
BECOBOE COOTHOILICHHE pa3psaoB. BBox u BbIBOA HHGOpPMALMKM B CUETYMKAX (MOCIEOBATENbHBIA W MapauiesIbHbIi).
CUHXpOHHBIE W AaCHUHXpPOHHblE cueTYyuKH. CUeTYyMK ¢ M3MEHSIEMbIM HampaBlieHHeM cYera (PeBepCHBHBINH CUETYHK).
CamoocTaHaBIMBAIOIINNCS CUYETYHK. JleKaTHBIH ABOWYHO-IECITUIHBIN cueTyuK. [locTpoeHne 1 NIpUHINI PaOOTHl CYETINKOB C
nepeMeHHbIM K03 GHrLrMeHToM nepecueTa. KonbleBble CUeTUHKH.

IMocTpoeHre CyMMHUpYIOLIErO JIBOMYHOIO CYETYMKA METOJOM CHHTe3a. Bapuantel rpaduueckoro u3zo0paxeHus
(YHKIIMOHAIBHBIX CXEM CYETYMKOB (BEPTHKAIBHOE M TOPU3OHTAJBbHOE). YCIOBHOE rpaduyeckoe 0003HAYEHHE CUETUHKOB.
KackamHoe coenuHeHHME  CUETYMKOB  (MHOTOpaspsiHble  cueTyuku). CXeMbl — JeNUTeNs  YacTOThl  MMITYJIbCHOM
TIOCJIE/IOBATEIbHOCTH HAa OCHOBE JIBOMYHBIX CYETYMKOB (Ha3HA4yeHHE, NPHHIMII IIOCTPOSHMS M padoTa JenuTeseil c
Ppa3IMuHBIMH KO PHUIMECHTAMH JICJICHNUS )
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Tema 3.3. Peructpsl

CamocrosiTesIbHOE H3y4YCHUE yqeﬁﬂoro MarepuaJjia

OOmwme cBenenust o peructpax. Hasnauenue u tumsl peructpoB. Kinaccudukamms perucrpos. [IpuHumn nocrpoeHust ¥ paboThl
HOCIIEOBATENbHBIX, IapaJUICbHbIX, MOCIEI0BaTeIbHO-APAUICIBFHBIX W IapaliebHO-TIOCIEA0BATENBHBIX PETHCTPOB HPH
BBOZIe M BEIBOZE MH(popmMarmn. OcobeHHOCTH Mapada3zHOro HMapauieIbHOTO peructpa. KonbIieBrle perucTprl, HX Ha3HAUYCHUE,
0COOCHHOCTH HOCTPOSHHS M JUHAMHKA PaboThl. Perucrphl ¢ BBHICOKUM HMIICJAHCOM, NPHMEHEHHE HX B BBIYUCIHTEIBHBIX
KOMIUIeKcax. PeBepcuBHBII peructp, Ha3HaueHHE, IPHHIUI IOCTPOCHHS B OCOOCHHOCTH NMpuMeHeHus. CIBHTaIOIIIe PETHCTPHI
C IeIsIMH IpUeMa IBOMYHOW MH(OpPMAUWHM B MOCIEIOBATEIFHOM KOJE W BBIAYM — B IapajUIeIbHOM KOIE W HaoOOpOT.
CrBuraroonye perucTpsl Kak npeodpaszopaTeny koJoB. bydepHsle peructpsl.

Bapuantsl rpadudeckoro m3obpakeHus: (pyHKIMOHANBHBIX CXEM PETHCTPOB (BEPTHKAJIbHOE M TOPHU3OHTAIBHOE). YCIOBHOE
rpaduyeckoe 0003HaYCHUE PETHCTPOB. Peann3aiys cxeM perucTpoB Ha TPUrTepax pa3IndHbIX TUIIOB

Pa3nen 4. KomounanuonHblie nud)poBbie YCTPOiicTBa 20
Tema 4.1. llIudpartopsl | Coaepaxanue y4eGHOro MaTepuaa.
U el (ppaTopsl 2
Hasnavenue mudparopoB u AemndparopoB Kak JIEMEHTOB NpeoOpa3oBaHust 4nuciioBoi nHpopmanuy. [TpuHIMn nocrpoeHus
u paboTs! WUdpaTopoB 1 AeMHPPaTOPOB.
IIpakTHyeckoe 3aHsITHE 2
YcoBHOE rpadudeckoe 0003HaUCHNE MU(PPATOPOB U AeMIHPPaTOpoB. AHAIHN3 CXeM MUPPATOPOB U AeMHIPPaTOPOB B Oa3mcax
WJIN, U-HE, WJIM-HE TP 3
CamocrosiTesibHOE U3yYeHue y4eOHOro MaTepuaJa.
Tabnuna ncTuHHOCTH Tporecca GYHKIMOHMPOBaHUS mudparopa u aemmdppaTopa. MaTpudyHble, IHHEWHBIE U IPSIMOYTOJIbHBIC 4
aemmgparopsl. EMkocts mmdpaTtopoB U aemmdppatopo. dopmarsl BXOIHOTO KOZA: JBOWYHBIA W JBOWYHO-AECATHUHBIN.
MHorocTynen4aTsie Jemudparopsl.
Tema 4.2. | CamocTosiTeJIbHOE U3yYeHHUEe Y4eOHOr0 MaTepuaJa.
IIpeodpazoBaTenn 6
KO/IOB.
MyabTuniekcopsl  u | HasHauenue npeobpasosareneit konoB. Ilpuniyn noctpoeHus: 1 paboTel peoOpa3oBaTens JBOMYHOIO NO3UIIMOHHOIO YHCIIA B
JAeMYJIbTHILIEKCOPDI creluaibHble JBOMYHbIE MAIIMHHBIC KOABI M MAIIMHHBIX KOJIOB OJHOTO BHIAa B JAPYIoH, IpeoOpa3oBaTeisl IBOWYHO-

JECATHYHOTO KOAAa B JBOMYHO-JIECATHUYHBIM KOJ JpPYroro BHUja, IpeoOpasoBarens KOAOB Uil LU(POBOH KOIAMPOBKH.
OcoOeHHOCTH ITOCTPOEHHS CXEM IpU IEpexoje M3 KOJIOB OJHOI CHUCTEMBI CUMCIEHHMS B Jpyryroo. Tabiuuma HCTHHHOCTH
nporecca GyHKIMOHUPOBAHUS MIPeoOpa3oBaTesst KOJIOB.

YcnoBHOe rpaduieckoe 0003HaUeHHEe peodpa3oBaTeneil KooB. AHAM3 cXeM npeobpasoBaTeneid konos B 6asucax MJIN, U-
HE, WJIIN-HE

Ha3nauenme MyJIbTHIUIEKCOPOB M AEMYJIBTHIDIEKCOPOB KaK JJIEMEHTOB YCTPOHCTB Nepenayn W IpHeMa HH(OPMAIIHH.
MyJIpTHIUIEKCOPBI KaK H(POBEIE MHOTOMO3HIMOHHBIE MEPEKII0YaTENN-KOMMYTATOPBL. JIeMyIbTHINIEKCOPBI KaK CEIeKTOPHI-
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pacnpeienuTeNd BXOJAHOTO CUTHAIA, PACIIUPUTENIN KaHAJIOB.

[MpuHomn noctpoeHuss ¥ (QYHKIMOHUPOBAHMS MYJBTHIUIEKCOPOB M JIEMYJIbTHILIEKCOPOB. OCOOEHHOCTH HCIIOIb30BaHMS
MYJBTHUILIEKCOPOB A Mepenadd WHpOpManuy W3 MHOTHX KaHAJOB B OJWH B IIOCIEIOBAaTEIbHOM KOJE M MPeoOpa3oBaHMSA
MapajuleNbHOTO KOJa B MOCJIENOBATENbHBIN. MyNBTHINIEKCOPHOE ¥ IEMYJIBTHIUIEKCOPHOE JepeBo. Tabmuma HCTHHHOCTH
mponecca  (QYHKIMOHMPOBAHMS  MYJBTHIDIEKCOPOB M JEMYJbTUINICKCOPOB. [IpUMEHEHHE  MYJBTHUILIEKCOPOB H
JEeMyIbTUIIEKCOPOB KaK KOMMYTAaTOpOB KaHaioB. IloHSATHE O celeKTopax-MyJIbTHIUIEKCOPAaX. YCIOBHOE TrpaduuecKoe
0003HaUYEHNE MYJIBTH-TIIEKCOPOB U JEMYIBTUILIEKCOPOB

Tema 4.3. ConepxaHue y4eGHOro MaTepuaJja 2
KoMOMHAIIMOHHBIE Hasnagenne u knaccudukanuss KOMOWHAIMOHHBIX CyMMaTopoB. IlocTpoeHnme METOZOM CHHTE3a M YCIOBHA
JABOMYHBbIE CYyMMATOPbL. | QYHKIMOHMPOBAHMA  OJHOPA3PANHOTO  KOMOMHAIlMOHHOTO  MOJycyMMaTopa.  TaOmuuma — MCTHHHOCTH — Hpolecca
IMudposbie (YHKIIMOHMPOBaHUST KOMOMHAIIMOHHOrO cymmaTopa. IlocTpoeHme m paboTa IOJNHOTO OXHOPA3PSIHOTO KOMOMHAIIMOHHOTO
KOMIIapaTophbl. cyMMaropa.

CaMocTosiTeIbHOE H3yYeHHEe Y4eOHOro MaTepHuaa 4

MHoropaspsHble  CyMMAaTopbl — IOCJIEJOBAaTENBHOIO M IapajUIebHOrO  JeMCTBUSA ¢ 3allOMHHAaHHEM IIepeHoca,

MOCJIEI0BATENILHBIM CKBO3HBIM IEPEHOCOM, NMapalIebHBIM U IPYNIOBbIM NepeHocoM. CoCOObI MOBBIILIECHUST OBICTPOICHCTBHS

napajieNIbHBIX cyMMaTopoB. HaxammnuBaromue JBOWYHBIE cyMMaTophsl. JlecsaTuunble cymmarophl. KackanHoe coeauHeHHe

CyMMaTopoB. Y clIoBHOE rpaduyeckoe 0003HaU€HHE CyMMaTOpOB. AHaIN3 (PYHKIIMOHATIBHBIX CXEM CyMMaTOpOB

Hasnavenue n xiaccnduxanus TUQpOBEIX KOMIIAPATOPOB — CXeM cpaBHEHHsI. OCHOBHBIE ONEPAIMN TOPa3PAIHOTO CPAaBHEHUS

JIBYX CpPaBHMBAaeMbIX JBOWYHBIX YHCEJI Ha OCHOBE ayreOphl JIOTHKH. [IpHHIMIIEI paBeHCTBA M HEPaBEHCTBA ABOMYHBIX YHCEIL.

[MpuHnmn moctpoeHnss W mpouece (GyHKIMOHMPOBAHWS —OJHOPA3PsIIHOTO KoMmmaparopa. Iloctpoennme wu  pabora

MHOTOpa3psAIHOro KoMmaparopa. TaOimuma HCTHHHOCTH (QYHKIIMOHMpOBaHHMS Kommaparopa. CrocoObl HapaliuBaHUs

paspsaHOCTH KoMItapaTtopoB. KackamHble cXeMbl KOMIIapaTopos. Y clIoBHOE Tpaduueckoe 0003HaueHHe KOMIapaTopoB
Pazgex S. [ludpospie 3aioMUHAOIIHE YCTPOICTBA 26
Tema 5.1. | ConepikaHue y4ueGHOr0 MaTepuasia 2
Knaccuduxanus u | O0mas xapakTepuCTHKa M Ha3Ha4YeHHe IM(POBBIX 3alOMHUHAIONMX ycTpoicTB. Knmaccuduxanus u mapaMeTpsl MU(pPOBBIX
napaMeTpsbl 3aIIOMHMHAIOMINUX YCTPOUCTB N0 (U3MUECKUM MPUHIHIAM pabOTHI, MO TEXHOJOTHH H3TOTOBIEHHS, CHOCO0Y H300paskeHHs
3aMOMMHAKOIINX 4Hcel, CIoco0y 3alOMUHAHMA MH(OPMAINK, 10 KPaTHOCTH CUUTHIBaHMA. MeTonsl pa3MelieHus uHpopMaruu (agpecHas u
YCTPOMCTB. OesaapecHas). Hepapxus (cTpykTypa) 3anommuaromux ycrpoiicts (O3Y, II3V, TIII3Y). OcHOBHBIE XapaKTEPUCTUKH
OnepaTruBHbIe 3alIOMHHAIOIINX YCTPOWCTB: €MKOCTb, OBICTPOAEHCTBHE, HA/IC)KHOCTh M SKOHOMHYHOCTH. [loHATHE O CBepXonepaTHBHOM
3allOMHHAIOLIHe 3anomuHatomem ycrpoiictee (CO3VY). Opranmzanms 0e3afpecHON M BUPTyalbHOM maMsaTH (MarasuHHas, CTEKOBas,
ycTpoiicTBa accolMaTHUBHAs, HEIIOCPE/ICTBEHHAS M IPSIMOH aJIpecariyin).

CamocrosiTesibHOE U3yYeHue y4eOHOro MaTepuaJa. 16

Haznauenue, MpHUHITNI TOCTPOEHHS M PEKUMBI Pa0OTHI OTIEPaTHBHO-3aIIOMHHAIONIEro ycTpoiicTa (O3Y) — 3anmce, XpaHeHHe
n uyteHne wHpopMmanuu B 3neMmeHTax mamsata O3Y. Oprammsamus nmamsta B O3Y. IlocTtpoeHme cxeM 3allOMHHAIONINX
3JIeMEHTOB AnHaMm4Yeckux U cratmueckux O3Y. Ctpykrypa MaTtpur Hakonurenaed uHpopmanuu O3Y. Cxemsl OlepaTUBHBIX
3anoMuHaronmx ycrpoiicts Ha ocHoBe TTJI-ctpykrypbl 1 MII-CTpyKTypbl ¢ OJHOKOOPAMHATHOW U JBYXKOOPIAMHATHOM
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BbIOOpKOil. Crarmueckne O3Y (perucTpoBble, MaTpuyHble, (ailioBble, mopaspsaHble, OalToBble). [uHamuueckue O3VY.
VYcaoBHOe rpaduueckoe 0003HauCHHE ONEPAaTUBHO-3aIIOMHUHAIOLIETO YCTPOHCTBA.

Tema 5.2. IlocTossHHBIE

CamocTosiTeJIbHOE H3y4YCHUE yqeﬁnoro MarepuaJia.

3aNMOMHHAKIINE 8

ycTpoiicTBa Hasnauenne u knaccudukanus  MOCTOSHHBIX 3amoMuHaromux ycTpoictB (I13VY). OnementHas 6a3a u opraHM3anys
MIOCTOSTHHBIX 3alIOMHHAIOIUX YCTpoiicTB. I10CTOSIHHBIE 3aIOMUHAOIINE YCTPOWCTBA MACOYHOTO THIIA W NPOTPAMMHpPYEMBbIE
monp3oBareneM. [loctpoenne I13Y pasmuansix BumoB. [IpuHImm mporpamMupoBaHus nojib3oBateneM [13Y (amekrpuyecknM
CHUTHAJIOM M MackupoBaHueM). OCOOEHHOCTH MOCTPOEHHS NEPENpOrpaMMHUPYEMBIX MOCTOSHHBIX 3alIOMUHAIOMINX YCTPONCTB
(IIT13Y). Cxema IIT13Y ¢ MHOTOKpaTHBIM AJIEKTpHUYECKIM IepernporpammupoBanueM. [1I13Y ¢ yneTpadnoaeToBEIM CTHpaHUEM
1 3IEKTPUYECKOH 3anuchio. Y coBHOE Tpaduueckoe 0003HaYCHNE NOCTOSIHHBIX 3a[IOMHHAIOIINX YCTPOHCTB

Pasnea 6. Ananoro-ungpossie (AL u ungpo-ananorossie npeodpazosarenu (LLAIT) undopmanun 8

Tema 6.1. Iudppo- | CamocTosiTEbHOE H3yYeHHE YIeOHOT0 MaTepHaa.

AHAJIOTOBbIE

npeodpazoBaTesin HasHnaueHue ¥ OCHOBHBIC MapaMmeTphl IU(PPO-aHATOTOBBIX mpeoOpasoBarenecii (L[AIT). Metoapl mpeoOpa3oBaHus KOIa B 8

(ITAIT) w  aHajoro- | aHanoroBeld curHas. OCHOBHBIE CXEMHBIE pEIICHUS MOCTPOoeHUs udpo-aHanoroBeix mpeodpasopateneii: I[AIl ¢

nudposbIe NPELM3MOHHBIME  PE3UCTOPHBIME Marpuuamu W Oe3marpuunble. [loctpoenne wu mnpuHmun padotel cxembl LIAIT ¢

npeodpa3oBaTesu MIPEIM3MOHHBIME pe3ncTopHbIME MaTpuiiamMu (LJAIl ¢ BecoBBIMM TBONYHO-B3BEIICHHBIMH COTPOTHBICHUSIMH) U Ha OCHOBE

(ALIIT) nadopmanun Marpuisl R-2R ¢ cymmmnpoBaHmeM TOkoB. CXeMOTeXHMYECKHE NPHHIUINGI IH(PO-aHAJIOTOBBIX IpeoOpaszoBarenieii u X
MIOCTPOEHHE Ha 3JEKTPOHHBIX KIIFoUaX. Y CIOBHOE Tpaduueckoe 0003HadeHNe [I(po-aHaIOroOBbIX peoOpa3oBaTeeH.
Hasnauenne ®u OCHOBHBIE ITapaMeTpbl aHanoro-mugpoBeix mnpeodpazosareneit (ALIT). Ilpunium ananoro-mmppoBoro
npeoOpa3oBanus HHPopManuu. [ToHATHE O JUCKpPETHU3alnMd, KBAaHTOBAHMM M KOAWPOBAHWH HENPEPHIBHBIX CHI'HAIOB. METOIBI
IpeoOpa3oBaHMsl aHAJIOTOBOTO CHTHaja B KOJA. [IpMHIMIT MOCTpOeHHMs! aHAIOro-IM(POBBIX NMpeoOpa3oBaTelell CHUIHAIOB IO
METOAaM CTYHNEHYATOIo M IMOCICA0BATCIILHOTO HpI/I6J'II/DKeHI/I$I OIIOPHOT'0 HAIPSAXKCHUA U C MMapaljICIIbHBIM npeo6pa3013aH1/IeM.
IIpeobpa3zoBarens yria moBopota B NBOM4YHBIN koj. [locnemoBatenbHbie ALl ¢ eIWHUYHBIM M C JABOWYHO-B3BEIICHHBIM
npubImKeHneM. Y clioBHOe rpaduyeckoe 0003HaUCHHE aHAIOTO-IIM(PPOBBIX ITpeodpasoBareneit

Pa3znen 7. Mukponpoueccopbl 1 MUKPOINPOLIECCOPHBbIE YCTPOiicTBa 10

Tema 7.1. CamocrosiTe/IbHOE U3yYeHUe y4eOHOro MaTepuasa. 8

MuxkponpoueccopHbie

YCTPOICTBA

OCHOBHBIE OIIpEAEIIEHNs U MOHATHS 0 MUKPOIIPOLiEcCOpax Kak NpuMepax nudposoro aromara. Haznauenwue, knaccupuxanus
U TUIOBas CTPYyKTypa MHUKpoIpoueccopa. J[Ba moaxojna K IOCTPOCHUIO MPOLECCOPOB: MPUHIMIBI CXEMHOH JIOTHKH H
IPOrpaMMHUPYEMOM  JIOTHUKH. Crioco0bl  OpraHu3alliy  YNpPaBICHHWS BBIYUCINTEIBHBIM TpoleccoM. Kitaccnduxanms
MHKPOIIPOIIECCOPHBIX cpeacTB. [lokoseHuss MukporponeccopoB. O0JIacTH NPUMEHEHUST MHKPOIPOLECCOPOB M MUKPOOBM.
Ponb MHKpOTIPOIIECCOPHON TEXHHUKH IPH CO3JAaHUH CHCTEM 00paOoTKM maHHBIX. IlepCHeKTHBBI pa3sBUTHS M HCHOJIH30BAHUS
MHUKPOIIPOLIECCOPHBIX CPENCTB.

OpHOKpHCTambHBIE  MHKpomporeccopbl. CTIpykTypHas cXeMa UM apXHTeKTYpHOE IIOCTPOCHHE  OJHOKPHUCTAIHLHOTO

Mukponporneccopa. CocraB, Ha3HauYeHWE W TNPUHIOWIB B3aWMOCBS3M OCHOBHBIX OJOKOB B CTPYKTYpPHOH cxeme
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MUKponpoleccopa. Ha3HaueHue OCHOBHBIX CUTHAlIOB U BBIBOJOB. B3aumoneiicTBue ycTpoHCTB MHKpoIpoleccopa IpH
BBINIOJTHEHNH KOMaHJ ynpasieHus. Komanasl Mukponporeccopa. OCOOEHHOCTH peaii3aliyl KOMaH/ Iepeaadyy yIpaBiIeHUs.
OpraHuzanysi namsTd MUKPOIPOLECCOPOB. MalllMHHBIE TaKThl M LUKIBI (BpeMEHHas auarpamMma LUKiIoB). MHbopmaus
cocTosiHMS. 3armycK MuKponpoueccopa. CocTosHHS 3aXBaTa, IPEphIBaHMUs, ocTaHOBa. [I0HATHE O MpOrpaMMHOM 0OecTIeYeHUHN

Hudposas cxemorexuuka. AnddepeHunpoBaHHEIH 3a4eT.

Bcero

129

Jl1sl XapaKTepUCTUKH YPOBHSL OCBOEHUS y4eOHOr0 MaTepualla UCIONIb3YIOTCS CIeyroIue 0003HaueHuUs:
2 — penpOAyKTHBHBIH (BBIMIOJIHEHUE JESITEILHOCTH MO 00pa3ily, MHCTPYKIIMH WX TIOJ] PyKOBOJICTBOM);
3—IIpOAYKTUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSTENILHOE BBIIIOJHEHHUE ACATEIbHOCTH, pellIeHUe TPOOJIEMHBIX 3aj1ay).




3. YCJIOBUA PEAJIMBALIAN PABOYEN ITPOT'PAMMBI
YYEBHOU AN CLIUIIJIMHBI

3.1. TpeOoBanusi K MHHMMAJIBHOMY MAaTePHAJIbHO-TEXHUYECKOMY
odecreyeHnIo

Peanuzanus paboueil mporpaMMbl y4eOHOW JUCHHUILIUHBI TpeOyeT HaIudus
nabopatopun «lludpoBasicxeMOTEeXHUKA.

O6opynoBanue nabopaTopuu U paboynx MecT JabopaTopuu:

paboune MecTa o KOJUYECTBY 00yUaromuxcs (CTOM, CTYJbs Ay IUTOPHBIC);
mKaQbl-CTEIUIAXH A pa3MElIeHus y4eOHO-HAIJSIAHBIX —MMOCOOMH U
JOKYMEHTAITIH;

o0opynoBaHHOe  pabouee  MecTO  mpemnojaBarenss  (CTOJN,  Kpeclo,
NIEPCOHANLHBIN KOMIIBIOTEP, JIOKAJIbHAS CETh C BBIXOJIOM B IHTEpHET);
TUTAKaTHI TI0 pa3jiesiaM U TeMaM IIPOrpaMMBl;

CTEHJIbI-MaKeThI C 00pa3aMu U(POBBIX HHTETPATHHBIX MUKPOCXEM;
CTEH/IbI-MAKEThl YCTPOUCTB U POBONCXEMOTEXHUKH;

CTCHJIBI-MAaKEThl CXEM IMOCIIEAOBATEIbHBIX M KOMOWHAITMOHHBIX ITU(POBBIX
YCTPOWCTB;

KOMIUIEKTHl CJIaJIOB B pPEXHMME TPE3CHTAlMKM IO pa3ieiaM U TeMmam
MIPOTPaMMBI;

JEMOHCTPAlMOHHBIN CTOJ;

KOMITJIEKT TEMAaTUYECKUX JEMOHCTPAIMOHHBIX U O0YYAIOIINX KOMITBIOTEPHBIX
IporpamM o paszjiesiaM U TeMaM JUCIAILIAHBL;

KapTOUYKHU JJI1 TECTOBOT'O KOHTPOJISI 3HAHUIA IO TeMaM IIPOrPaMMBl;
WHCTPYKIIMOHHBIE KaPTHI JIJIs1 BBIMOJHEHUS 1a00paTOPHBIX padoT;

paboune TeTpaau 1Ji BHITOJHEHHS OTYETOB 10 TJAOOPATOPHBIM paboTaMm;
MYJIbTUMEIMMHBIE O0O0ydYarolue TporpaMMbl TIO pa3jieiaM H  TeMaMm
MIPOTPaMMBl;

KOMILIEKT 3JIEKTPONUTAOIINX YCTPOUCTB obecreueHus OecnepeOoiHOro
CTaOMITM3UPOBAHHOTO MOCTOSIHHOTO HAPSKEHUS;

71abopaToOpHbIE CTEH IbI AJIsl IPOBEICHUS UCCIIeI0BAaHUIN 0a30BBIX JTOIMUECKUX
snemMeHToB U yctpoiictB B LIMMC no nporpamme;

MPOLIECCOPHBIA KOMIUIEKT ¢ HAaOOpPOM CMEHHBIX IJIaT ISl MCCIIeTOBaHUS
OJTHOKPHUCTATLHOTO MUKPOTIPOIIECCOPa;

U3MEPHUTEIbHBIE TMPUOOPHI:  DJICKTPOHHBIE HU(POBBIE BOIBTMETPHI U
aMIepMeTphl, YacTOTOMEPHI, OCIUIIOrpadpl OJHO- U JIBYXJy4YeBHIE,
YHUBEPCATBHBIA CTPEIOYHBIA aMIIEPBOILTOMMETP, MYJIETUMETD;

Te€HEPATOPHI YACTOTHI M UMITYJILCOB;

AJIEKTPOHHBINA U3MEPUTEINh TOTEHIIUAIOB;

KOMIUICKTHl MOHTaXXHBIX HHCTPYMEHTOB (HA0Op OTBEPTOK, TMIOCKOTYOIIHI,
OOKOpe3bl, MasUIBHUK C TPUHAUICKHOCTSAMHU Ui TAiKW, TTHHIETHI,
WU3MEPUTEITbHBIC IITYTIHI);



— HabOpBI 3JIEMEHTOB U KOMIIOHEHTOB: LIU(POBBIE HHTETPAIBHBIE MUKPOCXEMBI,
pe3ucTopsl (MOCTOSIHHBIE M TEPEMEHHBIC), KOHJIEHCATOPHI (MIOCTOSHHBIE U
NEPEMEHHBIC) U APYTHUE PJIEMEHTHI IMPPOBON CXEMOTEXHUKH.

TexHuueckue cpeacTsa 00y4eHHUs:

— MYJIbTUMEIUWHBIN TPOEKTOP;

— DJIEKTPOHHAS HHTEPAKTUBHAS KOMMPYIOMIAst OCKa (METaIOIIACTUKOBA);
— IIEPCOHAIBHBIA KOMIIBIOTED;

— MPOEKIMOHHBINA (HACTEHHO-TIOTOJIOUHBIN) SKpaH.

3.2. UndopMmanmonHoe odecnevyeHne o0yueHust

IlepeyeHb pexoMeHAyeMbIX Y4YeOHBIX W3IaHHMH, HWHTEPHET-PeCcypcoB,
AOTOJIHUTEJIbHOM JINTEePaTyphbl

OCHOBHbBIE HCTOYHUKMU:

1. /lynaes C.J[., 3onomapés C.H. lludpoBasicxemorexnuka:. M.: I'OY
«YMILI 2K T», 2007.

JIOTIOJIHUTENIbHBIE UCTOYHUKHU:

1. 'OCT 17467—S88 (CT C2B 5761—86). Mukpocxembl HUHTETPAILHBIE.
OcCHOBHBIE pa3MepBhl.

2. OCT 11073.915—80. Muxpocxemsbl uHTerpaibible. Knaccupukanus u
CUCTEMA yCIIOBHBIX 0003HAYCHHIA.

3. Asaes H.A. n np. OCHOBBI MUKPODJIEKTpOHUKHU. M.: Paano u cBs3p, 1991.

4. Aeanecsn I'.P., Jleswun B.11. Unterpanbabie Mukpocxembr TTJI, TTJILLL.
M.: MammHoctpoenue, 1993.

5. Bepsunos B.M. DnextpoHHass U MHKporpolieccopHas texauka. M.: YMK
MIIC Poccun, 1997.

6. Buprwrose C.A. Ilpumenenne mudPpoBbix Mukpocxem cepun TTJI u
KMOII. M.: IMK, 2000.

7. 3omos A.A., Mypomyes FO.JI. OCHOBbI  CXEMOTEXHUKHU
PaANOAIEKTPOHHBIX cpeacTB. TamOoB: Tamb. roc. TexH. yH-T, 1995.

8. Ueymnos J[.B., Koponés I'.B., I pomos U.C. OCHOBBI MUKPOIJIEKTPOHUKHU.
M.: Breicmias mikoja, 1991.

9. Uurerpanbubie Mukpocxembl: CrnpaBounuk / Ilog pen. b.B. Tapabpuna.
M.: Pagno u cBs3b, 1984.

10. Kanabexos b.A. 1ludpoBbie ycTpoiicTBA M MHUKPOIPOIECCOPHBIC
cuctembl. M.: ['opsiuas nunus — Tenekom, 2000.

11. Kopnees B.B., Kucenes A.B. CoBpeME€HHbIE MHKPOIPOIECCOpPbl. M.:
Homumxk, 1998.

12. Kysun A.B., Kasoponxkos M.A. MuxpomnporieccopHas TexHuka. M.:
Nz narensckuil neHTp «Akanemus», 2004.

13. Jlauun B.U., Casénos H.C. Dnextponuka. — 4-e uzn. PocroB w//l.:
®denukc, 2004.



14. Meoseoes B.JI., [lupocos JI.I'. TlpakTraeckoe mocodue mo mudppoBon
cxeMoTexHuke. M.: Mup, 2004.

15. MukpoOBM, MHKpOnpoLecCOpbl M OCHOBBI IPOrPaMMHUPOBAHUS.
Munck: Breicias mkoma, 1990.

16. Hecmepenxo  HU.M. 1lBeroBass W  KOJOBas  MapKHPOBKa
PaANOAJIEKTPOHHBIX KOMIIOHEHTOB, OT€YECTBEHHBIX U 3apyOexkHbIx. M.: U31-Bo
«Canon», 1999,

17. Hewiymosa K.A. DneKTpOHHBIE BBIYMCIATEIbHBIE MAILIMHBI U CHCTEMBI.
— 2-e u31., fo1. u nepepad. M.: Breicmmast mkona, 1989.

18. Cxesapowcena B.A. m ap. DnexkTpoHWKa W MukpocxemorexHuka / [loxg
obmr.pen. A.A. Kpacuonpommunoii. K.: Beima mkosna, 1989.

19. Conomamun H.M. Jlornaeckue snemenTsl OBM. — 2-e 3., nepepad. u
non. M.: Beicmas mkomna, 1990.

20. Tpunonumos B.H., Epmaxose A.B. MUKpOCXeMBbI, TUO/IbI, TPAH3UCTOPHI.
CopaBounuk. M.: MammHoctpoenue, 1994.

21. Tynu M. CnpaBouHoe mocobwue 1o 1ugpoBoii sniekrponuke. / Ilep. ¢ aHr.
M.: Dueproaromuszaar, 1990.

22. @eoomos B.U. OcHoBbl 2niekTpoHuku. M.: Beicias mikosna, 1990.

23. @poaxun B.T., I[lonos JI.H. ImnynbcHbIE U IUPPOBBIE yCTpOHCTBA. M.:
Panuno u cBs3p, 1992.

24. luno B.JI. llomynspueie nudpoBsie Mukpocxembl: CrpaBo4HUK. M.:
Panuo u cBs3b, 1987.

25. DNeKTpOHHBIC  YCTPOMCTBA  JKEJIC3HOAOPOKHOHW  aBTOMATHKH,
tenemexanuku u cBsizu/ [log pen. A.B. Iluneiiko. M.: Tpaucnopt, 1989.

26. DnekTpoHuka: OHIUMKIonenuueckuii cioapp / I'm. pem. B.I.
Konecaukos. M.: CoBeTckas sHIUKIoneaus, 1991.

27. Axyboscxkuu C.B., Henvcon JILW. UludpoBbie u aHaNoroBbie
MuKpocxembl. M.: Paano u cBs3b, 1989.

HNuTepHeT-pecypcsi:

1. HWHrepHer-yHHBEpCUTET HHPOPMAIMOHHBIX TeXHOJoruk. Dopma
gocTyma: WWw.intuit.ru
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YYEBHOU

KOHTpOJII)I/I OIICHKA

pE3yJIbTATOB

JANCHUITJINHBI

OCBOCHUA

y4eOHON  TUCIUTIITUHBI

OCYHICCTBIACTCA IPCIIOAABATCIICM B IIPOHCCCC IMPOBCACHUS IMPAKTHYCCKHUX

3aHATUN, Pa3JIMYHBIX

BUO0B

orpoca,

TECTUPOBAHUS,

BBIITOJIHCHUA

00y4aronIMMUCs JOMAIIHEW KOHTPOJIBHOM, PEIIEHUsI CUTYal[MOHHBIX 3aa4.

Pe3yabTarnl 00yyeHus

Koabl popmupyembix

@®opMbI U METO/IbI KOHTPOJIS

(ocBOCHHBIE YMEHMUS, KOMIIeTeHIN i

YCBOCHHbBIE 3HAHUS)
YMEHHS: OK 1,2,9 - OYeHKa YCMHO20 onpoca;
Yl.ncnone3oBarh IIK 1.1-3.2 - OYeHKa omuemos no

TUTIOBBIE CPE/ICTBA
BBIYUCIUTENLHON TEXHUKU U
MPOrpaMMHOTO 00ecTieueHus

¥2.mpoBoauTh KOHTPOJIb

" aHanus3 rporecca
(GYHKITMOHUPOBAHUS

U poBbHIX
CXEMOTEXHUYECKHUX
YCTPOMCTB o

(I)YHKI_[I/IOHB.J'IBHBIM cxXeMam

3HAHUA:

31. Bug0B MHpOpMALUU U
CIOCO0OB €€ TMpeACTaBICHUS
B OBM

npakmu4yecKum pa60maM;

- HabawoeHue u OYeHKa
OdesimenbHOCmU 8 npoyecce
6bINOJIHEHUS NPAKMUYECKUX
pabom;

- nposepka u oyeHKa
CAMOCMOSIMENbHBIX pabom,

6blNOJIHEHHbLIX 06y'~ta}ou;wvzuc;l

- oemoHcmpayus HABbIKA
CAMOKOHMPOJISL

- OYeHKa YCMHO20 ONpoca;

- oyenKa omuemos no
npaKmuyeckum pabomam;,

- Habo0eHue u OUyeHKa
oessmenbHOCmU 8 npoyecce
6bINOJIHEeHUS NPAKMUYECKUX
pabom;

- nposepka u ouyeHKa
CaAMOCMOSIMENbHbBLX pabom,
BbINOJIHEHHBIX 00VHUAOUUMUCS

- oemMoHcmpayus HABbIKA
CAMOKOHMPO.IA

- oyeHKa pe3yibmamos
mecmupo8anusL;

- oueHKa pe3yibmamos
cobecedosanus,

- OYEeHKA peuleHusi CUMmyayuOHHbIX
npogeccuoHanbHbIX 3a0a;
- OYeHKa Omeemos Ha 3aueme
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32. aJrOPUTMOB
(G YHKIIMOHUPOBAHUS
UPPOBOI CXEMOTEXHUKU

- oyeHKa pe3yibmamos
mecmupoB8aHusL;
- oyeHKa pe3yibmamos
cobecedosanuis,

- OYeHKa peuleHus CUMYayUOHHbIX
npogheccuoHanbHuIX 3a0ay;
- OYeHKa Omeemos Ha 3ayeme

Pa3paborumku: npenonasarenb ['opoxos B.A.

12




