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1. IACIIOPT PABOYEM ITPOI'PAMMBbBI JUCHUILIMHBI
IHu¢ppoBas cxeMoTeXHUKA

1.1. Ob61acTh NpUMeHEHHUsI TPOrPaMMbI

Pabouas mporpamma QUCHHMIUTUHBI pa3paboTaHa Ha ocHoBe DenepanbHOTO
roCy/IapCTBEHHOTO  oOpa3oBarenbHOro crangapra (maimee — @I'OC) mo
CIEUANIBHOCTA CpelHero mnpodeccruoHanbHoro obpazoBanus (manee CIIO)
23.02.09 ABromaTMka ¥ TeJIEeMEXaHHWKa Ha TpaHCHOPTE (PKEIEe3HOIOPOKHOM
TPAHCIIOPTE).

1.2. MecTro AMCUMIIMHBI B CTPYKType OCHOBHOH MNpPO(ecCHOHATbHOMI
o0pa3oBaTeJIbHOM NMPOrpaMMbi: npodecCUuOHaTbHBIN LUKJI,
obmenpodeccuoHalIbHAS JUCITUTIIINHA.

1.3. Hean u 3agaum AUCHMIUVIMHBI — TPeOOBaHMS K pe3yJbTAaTaM OCBOCHUA
AUCHUTITHHBI:

B pesynbrare ocBOeHUS NMCHMIUIMHBI OOYYAIOUIUHCS TOJKEH OBIA/IETh
CJIEYIOLUMU KOMIIETEHLIUSAMU:

OK.1 BribupaTh criocoOsI penieHus 3aaad npodeccHoHaIbHOM eI TEeTbHOCTH
PUMEHUTENIBHO K Pa3InIHBIM KOHTEKCTaM

OK.2 OcCyIIecTBIIATh TTOUCK, aHAJN3 U HHTEPIPETAIINI0 HHPOPMAIUH,
HEOOXOAMMOH JIJIsl BBIMIOTHEHUS 3a/1a4 TPOPECCUOHATBHOMN TeITeTbHOCTH

OK. 3 [TnanupoBaTh U peaqTn30BbIBaTh COOCTBEHHOE MPO(EeCCHOHATBHOE U

JUYHOCTHOE Pa3BUTHE, MPEANPUHUMATEIBCKYIO ACSITEIBHOCTD B
npodeccroHaabHOl cepe, UCTI0b30BaTh 3HAHUS 10 (PUHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CHUTYaIIUAX

OK.4 O} heKTHBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJUICKTHBE U KOMAH/IC

OK.5 Ocy1iecTBIsATh YCTHYIO U MUCBbMEHHYI0 KOMMYHUKAILIUIO HA
rocy1apcTBeHHOM s3bike Poccuiickon denepannu ¢ yueTtom
0COOEHHOCTEH COIMATBHOTO M KYJIBTYPHOTO KOHTEKCTA

OK.6 [IposiBIATH rpakaaHCKO-MaTPUOTUUYECKYIO MTO3UIINIO, TEMOHCTPUPOBATH
OCO3HAHHOE MOBECHNE HAa OCHOBE TPAIUIIMOHHBIX 00IIIEYEITOBEUECKIX
LEHHOCTEMN, B TOM YHUCJIE C YYETOM rapMOHHU3AIMU MEKIMYHOCTHBIX U
MEXPEITUTHO3HBIX OTHOIICHUH, MPUMEHSATh CTaHIaPThI
AHTUKOPPYHIMOHHOTO MOBEICHUS

OK.9 [Tonb3oBaThCst MpodhecCHOHATBHON IOKYMEHTAI[MEW Ha TOCYAapCTBEHHOM
Y MTHOCTPAHHOM SI3bIKAX

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHON JUCIHUILJINHBI



2.1. O0bem y4eOHOM JMCHUIIMHBI M BBl Y4eOHOH padoThI

Bup yyeOHol padoThI

O0BeM yacoB

MakcumasibHasi yueOHasi HATpy3Ka (Bcero) 98
Oobs13aTesibHAs ayIMTOPHAs YueOHasi HArpy3Ka (Bcero) 64
B TOM YHCIIE:

TEOPUH 48
MPaKTUYECKUE 3aHATUS 8
71a00paTOpHBIE PaOOTHI 8
CamocrosiTeqibHast paboTa 16
Ilpomesricymounas ammecmayus 6 popme IK3amena 18




2.2. TemaTu4eckui mjiaH u coaep:kanue ydeoOHou pucuunianasl [IUOPOBASA CXEMOTEXHUKA

Konapl
KOMIIETEeH U,
OPMHUPOBAHHUIO
HaunmenoBanmue pa3aesioB u | Coaep:xanue yueOHOro MaTepuaJia, JadopaTopHble U NPaKTUHYecKHe padoThbl, OGLeM 4acoB (bopmup
TeM CaMoCTOsITe/IbHASA padoTa o0yUyaumxcst KOTOPBIX
CIoCOOCTBYET
JJIeMEeHT
NpOorpaMmbl
il 2 3
BBenenne ConepxxaHue yueOHOro MaTrepuaja 2 OK 01,0K 02
3amauu u CTpyKTypa MucHUIuMHbL. CoJepKaHne TeM TUCIUTUTNHBL. 3HAaYCHUE
JTUCITUTIITMHBI HA COBPEMEHHOM JTare pa3BUTHS 00IIECTBA M B CHCTEME TIOITOTOBKHU
CHELMAJIUCTOB M0 ABTOMATHUKE U TEJIEMEXAaHUKH Ha JKEJIE€3HOJOPOKHOM TPAHCIIOPTE.
Kpatkwuit ouepk ucropuu pa3Butust mudpoBoit cxeMoTeXHUKU. CBs3b MUGPOBOH
CXEMOTEXHUKHU C Pa3BUTUEM DJIEMEHTHOU 0a3bl U CO3JaHUH TPUOOPOB U
YCTPOMCTB (PYHKIIMOHAIBHOM 3JIEKTPOHUKH U BBIYMCIUTEILHON TEXHUKH Ha OCHOBE
cuHTe3a. OCHOBHBIE OTIPEICNICHNUS U TIOHATUS B LU(PPOBON CXEMOTEXHUKE!
CXeMOTeXHUKa, Hu(pPOBOI cUrHai, HudpoBoe yCTPOUCTBO, U(POBast IOTHUKA,
CUHTE3, MHUKpOIIpoIieccop, MUKpo-OBM. Poib 1 3HaueHne GyHKIMOHATBHON
3NEKTPOHUKH, KaK HAYYHO-TEXHUUYECKOTO HAMPABIICHUS, B IOCTPOCHUH HOBBIX
CHUCTEM aBTOMATUKH Ha JKEJIE3HOJIOPOKHOM TPAHCIIOPTE.
Paznen 1 Apupmernyeckue 8
OCHOBBI U poBoIt
CXeMOTEeXHUKH
Tema 1.1 ®opmbl Conepxxanue yueOHOro Marepuasa 2 OK 01,0K 02

NpeACTABJIEHUS YN CJI0BOM
nHpopmanun B uHPPOBHIX
ycTpoiicTBax

OCHOBHBIE OCOOCHHOCTM CHCTEM CYMCICHHS IS TIPEACTABJICHHUS (3aIlUCH)
uHbOpMAIlMK B YCTPOWMCTBAX HHU(PPOBOM CXEMOTEXHHMKH (IBOMYHAS, IBOUYHO-
JecSITUYHAs, BOCbMEPUYHAsl, IIECTHAIATEPUYHAS CUCTEMbI CUHCIICHUS).

dopmaThl IPEICTABICHUS U Tiepeaadyn HHGOPMALUHU AT IUPPOBBIX YCTPOUCTB.
[TonsTue Outa, 6aiiTa, MAIIMHHOTO CJI0BAa. MaTeMaTUYECKUH M MAIlTUHHBINA CITIOCOOBI
3aMmyucy JBOMYHBIX yncen. DopMbl peicTaBIeHNs yucel ¢ GUKCHUPOBAHHOU U




raBarouei 3andarou. [Tonstue o pazpsaaHon cetke. [Ipeacrasienne
IMOJIOKHUTECIIbHBIX U OTPULATCIIbHBIX IBOUYHBIX YHUCCII B IIPAMOM, O6paTHOM,
JOIIOJIHUTCIIBHOM U MOIII/I(l)I/IIII/IpOBaHHOM KOoJaX CO 3HAaKOBBIM U 663 3HAKOBOI'O
paspsija.

IIpakTHyeckoe 3anaTHeNel

KomupoBanue 1nenbix, IpoOHBIX M CMEIIAHHBIX YHMCET B Pa3IUYHBIX CHUCTEMax
CUMCIICHHS.

IIpakTnueckoe 3ansitue Ne2

KoaupoBanue nojgoKUTeNbHBIX U OTPUIATEIbHBIX IBOUYHBIX YUCEII B IIPSIMOM,
00paTHOM, JIONIOJHUTENIBHOM U MOAU(PUIIMPOBAHHOM KOJ/IaX CO 3HAKOBBIM U 0€3
3HAaKOBOI'O pa3psja.

OK 01,0K 02

Tema 1.2 ApudmeTrndeckux
onepaumii ¢
KOJMPOBAHHBIMH YUCJIAMH

Conep:xaHue yueOHOro Marepuaja

Oco0OeHHOCTH BBITIOJIHEHUSI apU(PMETHUECKUX OIepaly HajJ MHOTropa3psiAHbIMU
JABOUYHBIMHU KOJWPOBAHHBIMU YK CIIaMU (CJ'IO)KGHI/IG, BBIYUTAHUC, YMHOXCHHE U
JICTICHHE) C 3HAKOBBIM M 0€3 3HaKOBOTO pa3psija.

[IpaBusa 1 mociie10BaTEILHOCTD BRITIOTHEHUS apU(PMETHISCKUX OTIepaIliidi HaJl
KOJMPOBAHHBIMHU JIBOMYHBIMHU YMCIIaMU C (PUKCUPOBAHHOM M IJIABAOIICH 3aIsATON B
psIMOM, 0OpPaTHOM, JOTIOJTHUTEIBHOM U MOJU(PHIIMPOBAHHOM KOJIE CO 3HAKOBBIM U
0e3 3HaKoBOTO pa3psiza. ClokeHHe U BBIYUTaHUE KOJAUPOBAHHBIX TBOMYHBIX-
JIECATUYHBIX YMCEIl CO 3HAKOBBIM U 0€3 3HAKOBOTO pa3psijia.

OK 01,0K 02,0K
6

IIpakTuueckoe 3ansTue Ne3 .
Brionnenue apumMeTMIECKUX Onepauyii ¢ MHOTOPa3psaHbIMU JBOMYHBIMU
KOJMPOBAaHHBIMU YMCIIAMU CO 3HAKOBBIM M 0€3 3HAKOBOIO pa3psa.

OK 01,0K 02

Pasznen 2 Jloruyeckue
OCHOBBI IU(pPOBOI
CXeMOTEXHHUKH

10

Tema 2.1
DyHKUMOHAIbHASA
JOTHKA

Copep:xanne yaeOHOro MaTepuajia
®dusznyeckoe  MPEJNCTaBICHHWE  JIOTMYECKUX  3HAYEHWW  JIBOMYHBIX  YHCEN

AJIEKTPUYECKUMH CUTHaNaMu. [ToHATHE 0 KOMOWHAIIMOHHOW cXeMe W IHU(PPOBOM
aBTOMate. byneBbl (mepekirouaTenbHble) (YHKIUH, MX KOJUYECTBO M CIIOCOOBI
3aJ]aHusl, CYIIIECTBECHHbIC U (DUKTUBHBIC TICPEMCHHBIC.

CrocoObl  mpeAcTaBleHUS  JIOTMUECKUX  MEPEKIIYaTeNbHbIX  (QDYHKIUH:
BBICKa3bIBaHUE (CIIOBECHOE M MHCbMEHHOE), TaOIW4yHOoe (MOHATHE O Tabiuiax
UCTUHHOCTH) M aHamuTHuyeckas (3amuch (opMynoit) 3amuch. DJeMEHTapHbIE
(ocHoBHble, ©Oaszucuble Qynkuuun W, WM, HE) wu xomOuHanuoHHBIE
(yHuBepcanbHble, 0a30BbIe) Jorudyeckre GYHKIMH OJHOW M JIBYX MEPEMEHHBIX, HX

OK 01,0K 02, OK
3-6




(GyHKIMOHATBHAS 3alUCh Yepe3 AM3BIOHKINIO, KOHBIOHKIHWIO W HWHBEPCHIO.
[TonsiTne BeickaspiBaHus. Onepanuy UMIUIMKALMK, SKBUBAJIEHTHOCTH U CYMMBI 110
MOJYJIIO 2, UX CBOICTBA.

Tabnuipl MCTUHHOCTU JJIi OCHOBHBIX (0a3MCHBIX) M YHHMBEpPCalIbHBIX (0a30BBIX)
Joruvecknx  (YHKIUA.  PelleiHO-KOHTAaKTHBIM — aHAJOT  JJIEMEHTapHBIX |
KOMOMHAIIMOHHBIX JIOTHYECKUX (PYHKIIHH.

[IpumeHeHne 3aKOHOB, TOXKAECTB U MIPABUII AJIreOphl JJOTHKHU JJIs 3aIIUCH U
npeoOpa3oBaHus MEPEKITIOYATEIBHBIX QYHKIIUN. Y CII0BHOE rpaduyeckoe
o6o3Hayenue (YI'O) ocHOBHBIX (0a3MCHBIX) U YHUBEpcaIbHbIE (0a30BbIE)
JIOTHYECKHX 3JIEMEHTOB JUISl pean3alii 3JIeMEHTAPHBIX U KOMOMHAIIMOHHBIX

GyHKIMIM.

TInavTuuecwne 2aunarue Nod
@dopMbI TIpeICTaBICHUS QYHKIUI aareOpbl IOTHKA U UX MUHUMH3aI[Hs

OK 01,0K 02

Tema 2.2 OcHOBBI CUHTE32
HH(POBLIX JOrHYECKHX
YCTPOHCTB

Conep:xaHue yueOHOro Marepuaja

AJTOpUTM TIepexoJa OT BBICKa3bIBaHUS K TAaOMMYHOM H  (PYHKIIMOHAIBHOU
aQHATUTUYECKON  ¢opMe 3amuch  MepekiatodaTeabHbIX  GYHKIUNA.  OCHOBBI
aHATUTHYECKOTO U Tpaduueckoro (kapTel KapHO) cmoco0OB MUHUMH3AIUHT
¢dbyakuumii. Metoanka mnepexojia OT HOPMAIBHOM K COBEpIIEHHBIM (hopmMaM 3amucu
MEePEKITIOYaTeIbHBIX (DYHKIIMH TPH aHATUTUYECKOM W TrpadUuyecKoM Crocobax.
3anuce mepeKIoYaTeNbHBIX (QYHKIMKA B YHUBepcanbHbIX Oazucax W-HE u WJIN-
HE. Onenounsie nmokazaTenu padoThl (YHKITUH.

OcHOBBI CUHTE3a U aHaJIN3a KOMOMHALMOHHBIX JIOTUYECKUX CXeM. AJITOPUTM
nepexo/ia OT BHICKA3bIBAaHUS K TAOJUYHON M (PYHKIIMOHAIBHON aHATUTHYECKON
dhopme 3anucu nepexouaTenbHbIX GyHKIHA. Criennanshbie paznoxenus [1D. He
noJIHOCTHIO onpenenennbie (yactHbie) [1D. [TocTpoenne GyHKIIMOHATBEHOM CXEMBI
JIOTUYECKOTO YCTPOMCTBa METOI0M crHTe3a. CHHTE3 HE MOJIHOCTHIO 33JaHHBIX
norudeckux ¢pyHkiuil. [ToHsTHE 0 3aMpelEHHBIX U HEOTPEAeIEHHBIX Habopax
apryMEHTOB dJIEMEHTapHbIX QYHKIUI. AHaTN3 QYHKIIMOHATIBHBIX CXEM JIOTHUECKUX
ycTpoiicTB. HekoTopbie 0COOEHHOCTH MOCTPOSHUS CXEM JIOTHUECKUX YCTPOUCTB.
Texuudeckas peanusaiis — MOCTPOCHHE JOTHYECKUX CXEM TI0 MEePEeKITI0YaTETbHBIM
¢byskusM. OCOOEHHOCTH MOCTPOCHUS JIOTHYECKUX YCTPOUCTB.

OK 01,0K 02, ,
OK 3-6

IIpakTHyeckoe 3anaTHE N5
ITocTpoenue cxeM UPPOBBIX JOTMUECKUX YCTPONCTB METOJIOM CHHTE3A.

OK 01,0K 02

8




Tema 2.3 lludppossbie
HHTErpajbHbIe
MHKPOCXEMBI

Conepxxanue yueOHOro Marepuaja

Oobmme cBepenns o mudpoBbIx HHTErpanbHBIX MuKpocxemax (LIUMC) u oGmacts
npuMmeHenus. OcHoBHble cepuu [IUMC s mocTpoeHus JOTHYEeCKHX YCTPOWCTB.
Knaccudpukanus cepuit HUMC no QyHKIMOHATBHOMY Ha3HAYeHUIO, (HPU3UIECKOMY
NpPUHLMIY paOOThl  aKTHBHBIX  JJIEMEHTOB  (CXEMOTEXHHYECKO€  pelICHHuE),
ANEKTPUYECKUM M HKCIUTYyaTal[MOHHBIM I1apaMeTpaM, BBINOJHSAEMBbIM (YHKIUAM,
KJ1accaMm (Turam).

Homenknatypa u cepuu 1u(poOBBIX HHTETpabHBIX MHUKpocxeM. KoHCTpyKTHUBHOE
ohopMIIeHHE MHTErpaTbHBIX MUKpocxeM. Cuctema 1uppoOyKBEHHOTO 0003HAUEHUS
cepuil 1U(GPOBBIX HHTErpalibHBIX MHKpocxeM. OcHoBHbele mnapamerpsl [IUMC.
CpaBuutenpabie mapamerpbl [[UMC ¢ pa3nuuHbIME BHJAMU CXEMOTEXHHUYECKHX
PELICHHH.

O611as XxapakTepucTHKa MOCIIEJ0BATEIbHBIX U KOMOMHAIIMOHHBIX LU(POBBIX
gorudeckux yctporcts Ha ocHoBe [ITUMC. dyHKIIMOHATBHBIE CXEMBI M YCIIOBHBIE
rpaduueckue o6o3nadeHus [IUMC B 3aBUCHUMOCTH OT (PYHKIIHOHATBHOTO
HazHaueHus. Oco6eHroct BratodeHus [IUMC B GhyHKIIMOHATBHBIX CXEMax
JIOTHYECKUX YCTPOUCTB.

OK 01,0K 02, ,
OK 3-6

Pa3znen 3
ITociaenoBaTeILHOCTHBIC
uudgposbie ycTpoiicTBa —

undpoBbie ABTOMATHI

16

Tema 3.1 Hudposbie
TPUITEPHbIE CXeMbI

Conep:xanue y4yeOHOro MmaTepuaJja

OOmue cBeleHUsI O TPUITEpPE KakK MpPOCTEHIeM KOHEYHOM LU(POBOM aBTOMATE.
Ha3znauenne tpurrepoB M HX TNPUMEHEHHE B allaparype >KEIe3HOJOPOKHOMN
ABTOMATHKHU U TeJieMeXaHuku. Turmbl TpurrepoB. Kiaccugukariwst TpUrrepos 1o crnocody
3aMKcy U yIpaBieHus uHhOopMaIel, opraHu3alyy JOTHYecKHX cBsizell. Haznauenue u
0003HauUeHHE BXOJOB W BBIXOJIOB TPUITEPOB. MeTOMKa OMpeNeNeHUs] COCTOSHHS
TpurrepoB. OCHOBHbIE TapaMETPHI.

[locTtpoeHre TpUITEpOB HAa OCHOBE  JIOTMUECKUX  DJIEMEHTOB  MHTErPATBHOM
CXEMOTEXHUKH METOJIOM CHHTe3a. OCHOBHBIE TIOHATHSA O CTATHYECKOM M TMHAMUYECKOM
yIpaBieHUd Tpurrepom. [IpuHIWN (QYyHKIIMOHHPOBAHUS AaCHMHXPOHHOTO RS—Tpurrepa
(OucrabunbHas sryelika mamsiTi) Ha ocHoBe Jorndeckux anementoB U-HE u WJIW-HE B

OK 01,0K 02




WHTETPAJBHOM CXEMOTEXHHKE C TIPSMBIMA WHBEPCHBIMH BXOoAamu. llocTpoeHue
(YHKIIMOHATEHOH CXeMbl W TIporiecC (YHKIMOHUPOBAHUS OJJHOCTYIICHYATOTO U
nyxcrymeHuaroro  RS-tpurrepa.  OcoOeHHOCTM — mOCTpoeHHMss U pabOThI
(YHKIMOHATBHBIX CXeM CYETHBIX TpHUrTepoB. [locTtpoeHne (QyHKIMOHATBHBIX CXEM H
OpuHIMI paboTbl  TpurrepoB [-tuma, D-tuma. Iloctpoenue ynuepcambHoro JK-
TpUITEp Ha OCHOBe RS-TpHrTepa C YCTpaHEHHWEM COCTOSIHUSI HEONpENeNEHHOCTH.
VYcnoBusi mocrpoeHuss ¥ paOOThl CHHXPOHHBIX TpUrrepoB. Tabmuna mnepexoaoB
Tpurrepa (Tabnuia MCTUHHOCTH) M 3aKOH (YHKIMOHUPOBAHUS TpUITEpa
(XapakTepucTH4ECKOE YpaBHEHUE TPUITEPA).

Hexotopeie ocoOeHHOCTH (DYHKIIMOHAIBHBIX CXE€M TPUITEPOB: pPaCIIMPEHUE
nHpopmannonHslx BxogoB mo W (MJIM), co3manue BXOJOB AaCHHXPOHHOM
yctaHoBKH (cOpoca) B HyneBoe (0) ninu equandHoe (1) coCTOssHME TPUTTEPOB M MX
OJIOKMPOBKa, CO3/JaHUE JIOTIOJHUTENBHBIX BX0JOB paspemieHus. [loctpoenue wu
paboTta cxeM B3auMHOTO TpeoOpazoBanusi TpurrepoB: RS—T; D —T; RST— D,
RST— JK; JK — RS; JK— T; JK—D. VYcnoBaoe rpadudeckoe o003HauUCHHE
TPUITEPOB.

JlabopaTtopHnasi padora Nel
HccnenoBanue paboThl HHTErPaIbHBIX TPUTTEPOB HA IOTHYECKUX AJIEMEHTaX

OK 01,0K 02

Tema 3.2 Hudposbie
CYETYHUKH UMITYJIbCOB

Conep:xaHue y4eOHOro MmaTepuaJja

OOmue cBenenust o cuérynkax. Ha3znaueHue M THMBI CUETYMKOB U IEPECUETHBIX
YCTPOMCTB. Knaccudukamnus u rapameTpbl CYETUHKOB. [Tpuniun
(DYHKIIMOHUPOBAHUS CUETYMKOB. MaKCHUMaJIbHBIM (M30BITOUHBIN) U 3(P(HEKTHBHBIN
KoapbuueHTs cuéra cuérunka. [lepenonnenue cyuéruuka.

[IpuHnUnbl mocTpoeHuss W pabOThl CUETYMKOB HA CJIOXKEHHE U BBIYMTAHUE C
MOCJIEI0BATEIbHbIM, [apajuIebHbIM, CKBO3HBIM W TPYIIOBBIM IEPEHOCOM.
Tabnuma mnepexoqoB CUETYMKOB (TabNIMIa UCTUHHOCTH - COCTOSIHMM) W 3aKOH
(GYHKIIMOHUPOBaHUS CUETYMKa (XapaKTepUCTHUECKOoe ypaBHeHHeE). PaspsaHocTs u
K03 GUIUEHT mepecyéra CUETYMKOB, BECOBOE COOTHOLIEHHE pa3psanoB. Broa u
BbIBOJ UWHpOpMAIMU B CcYETUMKax (MOCIEAOBATENbHBIA M MapajuleNbHBIH).
CHUHXpOHHBIE U ACUHXPOHHBIE CUETUMKHU. CUETUMK C U3MEHSEMbIM HallpaBICHUEM
cuéra (peBepcHBHBIN cueTyrk). CamMoocTaHaBIUBaOIUNCA cuéTumk. [lexamgHbiit
JIBOMYHO-JIECATUYHBIN cu€Tunk. [locTpoeHne W TpUHIUI PabOThl CUYETUYHUKOB C

OK 01,0K 02, OK
3-6
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HepeMEeHHBIM KoddureHToM nepecuéra. KonpleBpie CUETINKH.

[TocTpoeHne cyMMHpYIOIIEro JBOMYHOIO CYETYMKA METOJIOM CHHTE3a. BapuaHTbl
rpadu4eckoro u300paxeHns (PyHKIMOHAIBHBIX CXeM CUETYMKOB (BEPTHKAIBLHOE U
TOPU30HTANBHOE). YCIOBHOE rpaduueckoe oOo3HaueHue cuérumkoB. KackamHoe
COEJIMHEHUE CUETUYUKOB (MHOrOpaspsjHble cUETUYMKU). CXEeMbl JENUTENs 4acTOThI
HMMITYJIbCHOM MOCHEA0BAaTENbHOCTH HAa OCHOBE JIBOMYHBIX CUETUMKOB (Ha3HAUYEHHUE,
MPUHIMI TIOCTPOEHUs U paboTa JenuTened ¢ pasiauuyHbIMH KO3PPHUIMEHTaMU
JICTICHUST).

Jlaboparopnas padora Ne 2. MccrnenoBanue (pyHKIIMOHAIBHBIX CXEM CUETUYHKOB.

2

Tema 3.3 Perucrpsl

Conep:xanue yueOHOro Marepuaja

Oo6mue cBenenus o perucrpax. Hasnauenme u tumsl peructpoB. Knaccuduxarms
peructpoB. [IpuHIIMTT TOCTPOEHHS W PAOOTHI IMOCIIEIOBATEIBHBIX, MapalUICTbHBIX,
MOCIIeI0BaTEIbHO-TTAPAIIIETBHBIX W TTApAJUICIBHO-TIOCIIEA0BATEIBHBIX PETHCTPOB MIPH
BBoJIe W BHBojAe wuH(popmammu. OcoOeHHOCTH mapada3zHOro MapauIeIbHOTO
peructpa. KoumblieBble perucTpbl, MX Ha3HAue€HHE, OCOOEHHOCTH IOCTPOCHUS H
JMHAMUKa paboThl. Peructpbl ¢ BBICOKMM HMIIEIAHCOM, IpPUMEHEHHE WX B
BBIUMCIIUTENIbHBIX KOMIUIEKcaX. PeBepCHBHBIM perucrp, HazHau€HUE, MPUHIIUIL
MOCTPOEHUSI U 0COOEHHOCTH TpUMeHeHHs. COBUTarole perucTpsl ¢ HemsIMH pruéMa
JBOMYHOM MH(OpPMAILIMU B MOCIEA0BATEILHOM KOJE U BbIIAUM — B HapaslielbHOM
KoJie ¥ Hao0opoT. CaBuraromiye perucTpol, kKak npeodpazoBarenu koaoB. bydepnsie
peructpsl. Bapuantel rpaduueckoro wuzo0paxkeHuss (GYHKIHOHANBHBIX CXEM
perucTpoB  (BEpTUKAIbHOE U TOPU3OHTAIBHOE). YCIOBHOE rpaduueckoe
o003Ha4YeHHe perucTpoB. Peanusanusi cxeM PErucTpoB Ha TPUITEpaX Pa3IMUHBIX
THUTIOB.

OK 01,0K 02

Jlaboparopnasi padora Ne3
HccnenoBanue GyHKIMOHAIBHBIX CXEM PETHCTPOB

OK 01,0K 02

Pa3znen 4 KomOnHAnMOHHBIE
M(ppoBkIe yCTPOiiCTBA

14

Tema 4.1 llIndparopsl
U aemmmdparopsl

Coaep:xanue yueOHOro marepuaJja

Haznauenne mmdparopoB u gemmppaTopoB, Kak OdIEMEHTOB MPeoOpa3oBaHUA
yucinoBoil mHpopmaruu. [lpuHimn mnocTpoeHuss u  paboOThl  MIUGPPATOPOB |
nervdparopoB. Tabnuiia UCTUHHOCTH Tipoliecca (YHKIIMOHHPOBAaHUS Hudparopa U

OK 01,0K 02, OK
3-6
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nemmgparopa. MaTpudnble, TMHEHbIE ¥ IPAMOYTOJIbHBIE JemH(pPaTopsl. EMKOCTH
mmdparopoB u AemmdpparopoB. @opMaTel BXOJHOTO KOJA: ABOMYHBIA M JIBOWYHO-
JeCSITUYHBIN. MHOTOCTYeHYaThIe ACMU(pPATOPHI.

VYcnosHoe rpaduueckoe o6o3HaueHHe mU(PaTopoB U AEMUPPaTOpoB. AHAIN3 CXEM
mmgparopos u aemmudparopos B 6azucax NN, U-HE, NJIM-HE.

JlabopaTopnasi padora Ned
WccnenoBanne GyHKIMOHAILHLIX CXEM IHGPATOPOB U AeIIH(PPaTOPOB

OK 01,0K 02

Tema 4.2 IIpeoOpa3zoBaTenu
KOJI0B

Conep:xxanue yueOHOro Marepuaja

Ha3nauenune mnpeoOpazoBateneid koaoB. IlpuHnmn moctpoeHuss u paboThI
HpeO6pa30BaT€J'I$I ABOUYHOI'O IIO3UIIMOHHOI'O 4YHCJIa B CICIHHAJIBHBIC IBOUYHBIC
MAIIWHHBIEC KOAbI W MAIIMHHBIX KOJOB OJHOTO BHJAa B )]perI\/'I BH ],
npeoOpazoBarTesss TBONIHO-JECATUIHOTO KOJa B IBOMYHO-ACCITUIHBINA KO APYTOTO
BHJa, TmpeoOpazoBarens KOJIOB s MHPPoBOM KOaUpoBKH. (OcoOeHHOCTH
IMOCTPOCHHA CXEM IIpHU MEPEXOAE U3 KOOOB O)IHOI\/’I CUCTEMBI CUHCIICHHA B APYI'YIO.
Tabnuita ICTUHHOCTH TIpoliecca (PYHKIIMOHUPOBAHHMS MPE0Opaz0BaTENs KOJIOB.
VYcnoBHoe Tpaduueckoe 0003HAUCHHE TIpeoOpasoBaTeieii KOAOB. AHAIU3 CXeM
npeobpasoBateneii konoB B 6azucax NJIN, U-HE, NJIN-HE.

OK 01,0K 02

Tema 4.3 MyJIbTHILIEKCOPBI
U 1eMYJIbTHILJIEKCOPbI

Conep:xanue y4yeOHOro marepuaja

Haznauenue MynabTHILUIEKCOPOB M AEMYJIbTUILIEKCOPOB, KaK 3JIEMEHTOB YCTPONCTB
nepegaud U npuéMa  uHGopManuu. MyIbTUIUIEKCOpPBI, Kak  LU(POBBIE
MHOTOTIO3UIIMOHHBIE TMEPEKIIIoYaTeNId - KOMMYTATOpbl. JlemynbTUILIeKcOp, Kak
CEJIEKTOPBI paclpeAeTuTeNId BXOJHOTO CUTHAJIA, PACIIMPUTEIN KaHAJIOB.

[Mpunnun  mocrpoenuss W (GYHKUIMOHUPOBAHUSA  MYJIBTHIUIEKCOPOB U
NeMYIbTUILIEKCOPOB. OCOOEHHOCTH  HCIOJIB30BAHUSA  MYJIBTHILUIEKCOPOB ISt
nepenadyd MHGOPMAIMU U3 MHOTHX KaHAJIOB B OJMH B MOCJEI0BATEIIbHOM KOJE U
npeoOpa3oBaHus MapajljIeIbHOTO KOJIa B MOCJIE0BATEIbHBIA. MyIbTHILIEKCOPHOE U
JNeMYIbTHILIEKCOPHOE AepeBo. Tabmuiia UCTHHHOCTH Tpoliecca (PyHKIIMOHUPOBAHUS
MYIBTUIUIEKCOPOB M JIEMYJbTHILUIEKCOPOB. [IpuMeHeHHe MyYNbTUILIIEKCOPOB U
JEMYJIbTUILUIEKCOPOB Kak KOMMYTaTopoB KaHaioB. llonstne o cenexkropax-
MYIBTUIUIEKCOpaX. YCIOBHOE Trpaduueckoe 0003HAYEHHE MYIbTUIUIEKCOPOB H
JIEMYJIbTUILIIEKCOPOB.

OK 01,0K 02

Jlaboparopnasi padora Ned
HccnenoBanue GQyHKIMOHAIBHBIX CXEM MYJIbTUIICKCOPOB M AEMYJIbTHIIICKCOPOB

OK 01,0K 02
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Tema 4.4 KoMOUHAIIMOHHBIE
JABOMYHbIE CYMMATOPbI

Conepxxanue yueOHOro Marepuasa

Hasnauenne u xinaccudukanus KOMOMHAIIMOHHBIX cymMmaTopoB. Iloctpoenue
METOJIOM  CHHTE3a U  YCJIOBUA (YHKIIMOHUPOBAHUSL  OJHOPA3PSTHOTO
KOMOMHAIIMOHHOTO II0JIyCyMMaTopa. Tabmuna VUCTHUHHOCTHU npouecca
(YHKIMOHUPOBaHUS KOMOMHAIIMOHHOTO cymMaTopa. [loctpoenus u paboTa noiHoro
OJIHOPA3PSATHOTO KOMOMHAIIMOHHOTO CyMMaTopa.

MHoropa3psHple CyMMAaTOPbI MOCIIEI0BATEIFHOTO U TapaJUIeTIbHOTO JICHCTBHS C
3alIOMHHAHUEM TIIE€PCHOCA, MOCICAOBATCIBHBIM M IOCJICA0OBATCIIbHBIM CKBO3HBIM
MEPEHOCOM, TMapauIeIbHBIM M TPYNNOBBIM MepeHocoM. CrocoObl TOBBIIEHUS
6BICTpO,ZIGI>iCTBH5[ nmapajijiCJIbHbBIX  CYMMAaTOPOB. HaKannMBannme JABOHNYHBIC
cymmaropsl. Jlecstnunple cymmaropel. KackagHoe coeinHEHHE CyMMaTOpPOB.
VYcnoBHoe rpaduueckoe o003HAYEHHE CYMMAaTOpOB. AHaIM3 (PYHKIHMOHAIbHBIX
CXEM CYMMAaTOPOB.

OK 01,0K 02

JlabopaTropnasi padora Ne 6. MccnenoBanue GyHKIIMOHATBHBIX CXEM CYyMMAaTOPOB.

OK 01,0K 02

Tema 4.5 Llndposbie
KOMIIApATOPbI

Conep:xanue y4yeOHOro marepuaja

Haznauenne u xnaccuduxarnusi 1mudpoBBIX KOMIApATOPOB — CXEM CpPABHEHHS.
OcHOBHBIE OIepaly MOPa3psAIHOTO CPaBHEHUS ABYX CPaBHUBAEMBIX JBOMYHBIX
Yycell Ha OCHOBE anreOpbl JOruku. [IpuHIMIBI paBEeHCTBA U HEPABEHCTBA JBOUYHBIX
yyucen. [lpuHiun mocrpoenust W mpoiecc (YyHKIMOHUPOBAHUSA OTHOPA3PSAHOTO
koMmmaparopa. [loctpoenne u paboTa MHOTOpaszpsiAHOrO Kommaparopa. Tabmuna
UCTUHHOCTH  (YHKUMOHUpOBaHUS  KommapaTopa. CrnocoObl — HapaluBaHUS
pa3psIHOCTH KomImapaTopoB. KackaaHble CXeMbl KOMIIapaTOpOB. Y CIOBHOE
rpaduueckoe 0603HaUEHNE KOMIIApaTOPOB.

OK 01,0K 02

Paznen 5 HHudgposbie
3allOMHMHAKOIIHE
YCTPOMCTBA

Tema 5.1 Kitaccupuxanus
U mapamMeTrpel
3alIOMUHAKOIIMX YCTPOMCTB

Conepxxanue yueOHOro Marepuasia
OOmasi xapakTepucTUKa W Ha3HAuYeHHE IUQPOBBIX 3alIOMUHAIONINX YCTPONCTB.
Knaccudukanus wu mapamerpbl UU(POBBIX 3alOMUHAIONIUX YCTPOMCTB IO

OK 01,0K 02
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(GU3NYEeCKUM TPUHIMUIIAM DPAa0OThI, TO TEXHOJOTUH H3TOTOBJICHHUS, IO CIIOCOOY
U300pKEHHUsT YHCeN, IO CIOoco0y 3armoMUHAHUS WHGOpPMAIMH, MO KPaTHOCTH
CUMTHIBaHUSA. Meroapl pa3MmenieHuss wuHbopManuu (aapecHas u Oe3agpecHas).
Uepapxus (ctpykrypa) 3anomuHatonux ycrpoiicts (O3Y, [13VY, III3VY). OcHoBHbie
XapaKTePUCTUKH  3allOMHHAIOMIMX  YCTPOMCTB:  €MKOCTh,  OBICTPOJEHCTBHE,
HA/IEKHOCTh W SKOHOMUYHOCTH. [IOHSATHE O CBEpPXONEpPAaTHBHOM 3allOMHUHAIOIIEM
ycrporictBe (CO3Y). Opranmzanus 0Oe3apecHOH U BUPTYAIbHOM NaMATH
(Mara3uHHasA, CTEKOBAsi, ACCONMATHBHAS, HETIOCPEICTBEHHAS W TIPSMOM afpecarnn).

Tema 5.2 OnepaTuBHbIe
3aM0MHUHAIOIIHE
ycTpoiicTBa

Conep:xxanue yueOHOro marepuaja

Haznauenue, mpuHIMI MOCTPOEHUSI U PEKUMBI pabOThI ONEPaTUBHO-3aIIOMUHAIOIIETO
ycrpoiictBa (O3Y) — 3ammch, XpaHeHHe W YTeHHe WHGOPMAIIMK B 3JIEMEHTaX MaMsTH
O3VY. Opranmaimms namsata B O3Y. [loctpoeHne cxem 3allOMHUHAIOIIMX 3JIEMEHTOB
muHamudecknx M cratuueckux O3Y. Crpykrypa MaTpull Hakomurtened uHpopmanun
O3VY. CxeMbl onepaTuBHBIX 3allOMUHAIONIUX YCTpOMCTB Ha ocHoBe TTJI yoruku u
MAIT — cTpykTyp ¢ OJHOKOOPJAMHATHOM U JBYXKOOPJIWHATHOW BBIOOPKOIA.
Cratnueckue O3Y (perucTpoBble, MaTpuiHbIe, (halisIoBbIC, MOPA3PSIHBIE, OAUTOBHIC).
Hunamuuaeckue O3Y. Cxemorexarnka O3Y Ha OTEUECTBEHHBIX MUKPOCXEMaX. Y CJIOBHOE
rpaduveckoe 0003HaUYEHHE ONEepPaTUBHO-3aTOMHUHArOIIEro ycrpoiicrea (O3Y).

OK 01,0K 02

Tema 5.3 IlocToIHHBIE
3alIOMUHAIOLIHE
ycTpoicTBa

Conep:xanue y4e0OHOro MmaTepuaJja

Hasznauenue u kinaccuukanusi MOCTOSHHBIX 3aIOMHHAIOIINX YCTPOICTB. DIeMeHTHAs
0aza u opraHuzalyMs MOCTOSIHHBIX 3alOMHHAIONIMX yCTpOMCTB. IlocTtosiHHBIE
3anomuHarome ycrpoictea (II3Y) wmacouHoro Tuma ©W MOporpaMMHpPyEMbIe
I10JIb30BATEIIEM. [Toctpoenue 13y pa3IMYHBIX BUIOB. [IpuHun
nporpaMMUpoBaHust — mojb3oBaTteneM [I3Y  (9nekTpuyeckuM  CUTHAJIOM U
MackupoBaHueM). OCOOEHHOCTH MOCTPOCHHUSI MTEPETIPOTrPAMMHUPYEMBIX TOCTOSHHBIX
3anomuHatonux  yerpoiicts  (IMII3Y). Cxema IIII3Y ¢  MHOrokpaTHBIM
anekTpudyeckuM  mepernporpammupoBanueM. [III3Y ¢ ympTpaduoneToBbim
CTHUpaHHEM M DJJIEKTPUYECKOW 3amuchio. YCIOBHOE Trpadudeckoe 00O3HAUYeHHE
MOCTOSIHHBIX 3amoMUHaONMX ycTpoicTs (I13Y).

OK 01,0K 02

Pa3zngen 6 AnaJioro-
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undposbie (ALI) u
Mg po-aHaIoroBbie

npeodpaszosaresn (LIAII)
HHpopManuu
Tema 6.1 Hudpo- Coaep:xkanue yueOHOro MaTepuajia OK 01,0K 02
aHAJIOrOBbIe Haznauenue 1 0ocCHOBHBIE MapaMeTphl U(PO-aHATIOTOBBIX ITpeoOpazoBarenei. MeToIbI
npeoopaszoBatesan (L{AIT) | npeoOpa3oBaHMs KoJa B aHAJIOTOBbIM cuUTHaIL. (OCHOBHBIE CXEMHBIE pEIICHUs
KO/1a B HANIpsI’KeHHe MocTpoeHusi 1u¢po-aHaJIOroBeIX mpeoOpazopareneil: LIAIl ¢ npenu3noOHHBIM
pesuctopHbiMu MaTpuriaMu 1 Oe3marpuunble LAIL Iloctpoenune n npuHumn paboTel
cxembl LAIl ¢ npenmsuoHHbIM pesuctopubiMu Matputiamu (LJAII ¢ BecoBeiMU
JIBONYHO-B3BEIICHHBIMU ~COTIPOTHBIICHMSIMA) M Ha OCHOBe wMmarpuibl R-2R ¢
CYMMHPOBaHHEM TOKOB. (CXEMOTEXHWYECKHE NPUHIMIIBI  LUPPO-aHATIOTOBBIX
npeoOpa3zoBaresieili MW HMX IOCTPOEHHME HA JJIEKTPOHHBIX KIIHOYaX. YCJIOBHOE
rpadudeckoe o003HaueHne nudpo-aHaaorosbix npeodpaszosareneii (LIAIT).
Tema 6.2 AnaJioro- Conep:xanue y4eOHOro marepuaja OK 01,0K 02

uudposbie (AL
npeodpazoBarein
uHopmanumn

Haznauenue m ocHOBHBIE TapaMmeTpbl aHaoro-nudpoBbix npeobdpazosareneit (ALI).
[Mpuanun  aHamoroBo-1mMdpoBoro  mpeoOpazoBanusi uHpopMmarmu. [loHsTHE O
JICKPETU3AIY, KBAHTOBAaHWU W KOJMPOBAHHWW HETPEPHIBHBIX CHTHAIOB. MeTOmbI
npeoOpa3oBaHusl AHATOTOBOTO CHTHaNA B KoiA. [IpMHIMI IMOCTpOEHHs aHAJIOTro-
mdpoBBIX  TpeoOpa3zoBaTeiell  CUTHAJIOB MO  METOJaM  CTYNEHYaToro H
MIOCIIC/IOBATEILHOTO  MPUOIKEHHUSI OTOPHOTO HANPSDKEHUST W C  MapajuIelbHbIM
npeoOpazoBanrieM. [IpeoOpasoBarens yria [MOBOpOoTa B JIBOMYHBIA  KOJI.
[MocnenoBarenbubie ALl ¢ eMHIYHBIM U C JTBOMYHO-B3BEIICHHBIM TPHOIIMKCHUCM.
VYcnoHoe rpaduyeckoe o0003HAUEHHME aHAIOrO-IM(POBBIX MpeodpasoBaTesen

(ALLID).

Jlaboparopnasi padora Ne/
Wccnenosanus padotslr AT u ITATT

Paszpnen 7
Muxkponpoueccopsl 1
MHKPOIPOLECCOPHbIE

YCTPOMCTBA
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Tema 7.1 O6mme cBenenus | Coaep:kaHue yueOHOTo MaTepuasia 1 OK 01,0K 02
0 MHKPONpOIeccopax u OCHOBHbBIE OIIpENENEHUsT W MOHATUS O MHUKpPOIpPOLEcCOpax, KaK OJHOIo U3
MHUKPONPOLECCOPHBIX npuMepoB IMQpoBoro asToMarta. HaszHaueHwe, KiaccuuKanus W TUIOBAs

cucremMax CTPYKTypa MUKpompoIlieccopa. [[Ba moaxoaa Kk HOCTPOEHHUIO NPOLIECCOPOB: IPUHLIUIT
CXEMHOM JIOTHKM M IPOTPAMMHUPYEMOW JIOTHKH. CriocoObl  opranuzanuu
YIIpaBJICHHUA BBIYMCIUTCIIBHBIM ITPOLCCCOM. Knaccmi)mcaunﬂ MUKPOITPOLECCCOPHBIX
CPEICTB. [Tokonenus MHKPOTIPOLIECCOPOB. O6mactu MIPUMEHEHUS
MHUKpOMpOIlecCOpoB U MUKpo-OBM. Ponb MHKpONpOLECCOPHOM TEXHUKH MpU
CO3JaHUM CUCTEM 00pabOTKM AaHHBIX. llepcreKkTuBbl pa3BUTHS U UCHOIb30BAHUS
MHUKPOMPOIIECCOPHBIX CPEJICTB.
Tema 7.2 Conep:xanue y4yeOHOro MaTepuaJia 1 OK 01,0K 02
MukponpoueccopHbie OnHoKpuCcTanbHbIE MHKponporeccoppl. CTpyKTypHash cXemMa W apXUTEKTYypHOE
ycTpoiicTBa MIOCTPOCHHE OJHOKPUCTAILHOTO MuKporpoueccopa. CocTaB, Ha3Haue€HUE U
MPUHIATIBI  B3aMMOCBSI3M  OCHOBHBIX ~ OJIOKOB B CTPYKTYPHOM  cxeme
MUKpornpoiieccopa. HazHaueHre OCHOBHBIX CUTHAJIOB M BBIBOJIOB. B3anmo nelictBue
YCTPOMCTB MMKpPOIpOIlECCOpa MPH BBINOJHEHWH KOMaH ympasieHus. Komanabl
MuKpomnpoiieccopa. OcoOEHHOCTH pealu3allMd KOMaHJ Iepefaydl YIpaBlICHUS.
Opranuzanus MaMsaTd  MUKpPOMNpPOIleCCOPOB. MalllMHHBIE TakThl M LMKJIbBI
(BpemenHas  guarpamma  nukioB).  MHdopmanus — cocrosiHusA.  3amyck
mukpormnpoueccopa. CocrosiHue 3axBara, IpepbiBaHus, ocTaHoBa. [lonsTue o
IPOrpaMMHOM 0OECTIEUEHHH.
CamocTrosiTesqibHast padoTa 16
IMpome:xyTounas JK3amMeH 18
arrecranus
UTOro 98
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3. YCJOBUS PEAJU3ALIMU PABOYE MPOrPAMMBI
JTUCHUATNIUHBI

3.1. TpeGoBaHusi kK MaTepPUATBbLHO-TEXHUYECKOMY 00ecIedeHN 0
Peanuzauus paboueil mporpaMMbl JTUCHUILIMHBL TpeOyeT HalIU4yus J1abopaTopuu
«IndpoBoii cXeMOTEXHUKI

O6opynoBaHue 1a00paTOPUU U pabOUNX MECT JIabOPaTOPHUU:

paboune MecTa Mo KOJIMYECTBY 00ydaronuxcs (CTOJ, CTyIbsl ayAUTOPHBIC);
mKabl-cTeIUIAXH ~ JJIsI  pa3MEIleHUs]  Y4eOHO-HATJIAJHBIX  MOCOOMM U
JTOKYMCHTAIIHH;

o0opyaoBaHHOE pabodee MECTO MpernoaaBaTes (CTod, KPEecio, MepcoHaIbHbIN
KOMITBIOTEP, JIOKAJIbHAS CETh C BBIXOJI0M B Internet;

TUTAKaTHI 110 pa3jieliaM U TeMaM MPOrpaMMBlI;

CTCH/IBI-MaKEThI C 00pa3iiaMu MU(PPOBLIX HHTETPATLHBIX MHKPOCXEM;
CTCH/IBI-MAKEThl YCTPOUCTB ITUPPOBON CXEMOTCXHUKH;

CTCH/IBI-MAKEThl CXEM IIOCJICIOBATEIbHBIX M KOMOWHAIIMOHHBIX ITU(POBBIX
YCTPOMCTB;

KOMIUIEKTBI CJaWJ0OB B pEXKUME TMPE3CHTAMH 110 pasjieliaM W TeMaM
IPOTPAMMBI;

JEMOHCTPAIIMOHHBIN CTOJI;

KOMIUIEKT TEMaTUYECKUX IEMOHCTPAIIMOHHBIX M OOyYaromMX KOMITBIOTEPHBIX
IpOrpaMM IO pa3jenaM U TeMaM JTUCIUILITUHBI,

KapTOUYKH JIJIsi TECTOBOT'O KOHTPOJISI 3HAHUH MO TeMaM MPOTPaMMBbI;
WHCTPYKIIMOHHBIE KapThl JUIsl BBIMIOJIHEHUS 1a00paTOpHBIX padoT;

pabouune TeTpaau I BBITIOJHEHUS OTYETOR 110 JIabOpaTOPHBIM paboTam;
MYJIbTUMEIUHHBIE 00yYaloIIue MPorpaMMBbl 0 pasjeiaM U TeMaM MpoTrpaMMBbI;
KOMIUICKT DJJICKTPOIMTAIONIUX YCTPOUCTB obecrieueHus: Oecrepe0oitHoro
CTaOMIIM3UPOBAHHOTO TOCTOSTHHOT'O HAIPSIKEHUS;

nabopaTopHbIe CTEHIIbI IS TPOBEIEHUS HMCCIEIOBAaHUI 0a30BbIX JIOTMYECKUX
snemeHToB U yctpoiictB B IUMC no nporpamme;

IIPOIIECCOPHBIN KOMIUIEKT € HAO0OpOM CMEHHBIX TIUIaT JJisi HMCCIEIOBaHUS
OJITHOKPHCTAIIBHOTO MUKPOIIPOLIECCOPA;

U3MEpUTEIbHBIE  TPHUOOPHI:  AJIEKTPOHHBIE  MHU(PPOBBIE  BOJIBTMETPHI U
aMIIepMETPBbI, YacCTOTOMEPHI, OocCIUIoOTpadbl  OAHO- ¥ JABYXJIYYEBEHIE,
YHUBEPCAJIBHBIN CTPEITOYHBIN (aMIIEPBOIBTOMMETP, MYJIBTHMETP);

TeHEPATOPHI YACTOTHI K UMITYJIHCOB;

AJIEKTPOHHBIN U3MEPUTENH MOTCHIINATIOB,;

KOMIUICKTHI MOHTQ)KHBIX HWHCTPYMEHTOB (Ha0Op OTBEPTOK, IJIOCKOTYOIIHI,
OOKOpe3bl, TMasUIbHUK C TMPUHAUICKHOCTAMH JUIsl  TAWKW, THHIETHI,
U3MEPUTEITHHBIC IIYTIHI);

HaOOpBI JIEMEHTOB W KOMITOHEHTOB: ITU(POBBIE MHTETPATHHBIE MUKPOCXEMBI,
pe3ucTopbl (MOCTOSIHHBIE WM TIEPEMEHHbIC), KOHAEHCATOpPbl (IIOCTOSIHHBIE H
MEPEMEHHBIC), U APYTHUE FIEMEHTHI TU(DPOBON CXEMOTEXHUKH;
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TexHuueckue cpeacTa 0OydeHHUs :

— MYJBTUMEIUNHBIN IIPOEKTOP;

— DJJIEKTPOHHAs] HWHTEPAKTUBHAs KONUPYIOIIAs J0cKa (METaJJIOIIaCTUKOBAS
JOCKa);

— IEPCOHAIBHBIN KOMIIBIOTED ;

— MPOEKUMOHHBIM (HACTEHHO-TIOTOJIOYHBIN) SKpaH;

3.2. HWudpopmaumonnoe oOecrniedyenne oOydenusi. IlepeyeHnb
PeKOMeHAyeMbIX Y4eOHbIX u3ianuii, UHTepHeT-pecypcoB, JONOJTHUTEIbHOM
JIUTEpaTypsbl.

Jlns peanuzanuu mporpaMmbl  OuOIMOTEeUHbIH (QoHA 00pazoBaTeIbLHOMN
OpraHu3alyy JOJIKEH UMETh NeYaTHbIE W/WUJIN 3JIEKTPOHHbIE 00pa30BaTeNbHbIE U
MH(GOPMAIIMOHHBIE PECYPCHI JUIsl HCTIOIB30BaHMs B 00pa30BaTEILHOM MPOIIECCE.

[Ipu QpopmupoBanuu O6ubIMOTEUHOrO  (POHIA oOpa3oBaTeIbHOU
OpraHu3allid BHIOUPAETCS HE MEHEE OJHOTO0 M3JaHUsl U3 MEePEUYHCIICHHBIX HUXKE
NE€YATHBIX M3JaHUN U (MIIM) IEKTPOHHBIX M3JAaHUN B KayeCTBE OCHOBHOIO, IIPU

5TOM CITHCOK MOKET OBITH JOITOJIHCH HOBBIMHU U3 JaHUSIMU.

OcHOBHAA JUTEpPaATYPA:

1. ®dpoaos, B.A. [ludppoBas cxemorexHuka: yueOHUK: B 4 yacTsx. Yactp 1
— OcHoBbl mudpoBoit cxemorexuuku/ B.A. ®ponoB. — Mocksa: ®I'bY JI1O0
«YMIL KT», 2020. — 292 c. - Tekcr: anexktponnsiii / YMI XKJIT: anektponnas
oubmmorexa. — URL: http://umczdt.ru/books/1194/242200/

JlomoJiHMTEIbHAS JIUTEpaTYypAa:

1. Mwuaenuna, C.A. DJIEKTpOHHKAa UM CXEMOTEXHHKA: YYEOHUK U
MPAKTUKYM I cpenHero npodeccuonanbHoro oopazopanwms / C. A. MunenuHa,;
non penakuuerr H. K. Munenwna. — 2-e usn., mepepadb. u gom. — Mockaa:
WznarenscTBo IOpaiit, 2025. — 277 ¢. — (IIpodeccrnonanbroe 0Opa3oBaHue). —
ISBN 978-5-534-19818-8. — Tekct: oanekTpoHHbi // OOpa3oBaTenbHas
wrardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/562790

2. ®poaos, B.A. [{udposas cxeMoTexHuka: yueOHuK: B 4 gacTsax. Yacts 2

— IlpencraBnenne mHbopmanuu B HUppoBeIX ycrpoiicTBax / B.A. ®ponoB. —
Mocksa: ®I'BY AIIO «YMII X T», 2020. — 400 c. - Tekct: 2aeKTpOHHBIN //
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YMI] KIAT: AIEKTPOHHAS OubImoTeKA. —
URL : http://umczdt.ru/books/1194/242201/

3. ®posos, B.A. [ludbposas cxemoTexHuka: yueOHuK: B 4 yacTsax. Yacts 3
— ApudMeTHIeCKO-TOTHYECKHE OCHOBBI ITU(PPOBON CXEMOTEXHHKH. — MOCKBA:
OI'BY IO «YMII KIAT», 2020. — 600 c. - Tekct: anexkrponnsiit // YMI XIT:
anekTponHas oudnmoreka. — URL : http://umczdt.ru/books/1194/242202/

4. ®poaos, B.A. [ludpposas cxemorexHuka: yueOHuK: B 4 yactsax. Yactp 4
— udpossie ycTpoiictBa o6paboTku unpopmanuu. — Mocksa: ®I'bBY 10
«YMI XK T», 2020. - 516 c. - Teker: anexrpounsiit // YMI XK/ T: anektponHas
ounbmoteka. — URL : http://umczdt.ru/books/1194/242204/

HNuTepHeT - pecypcsbl: .
1. https://urait.ru - DnekTponnas odpa3zoBateibHas miatrgopma FOPAUT.

2. https://umczdt.ru/ - Dnexrponnas 6udanoreka YMI] KT

4. KOHTPOJIb W OILEHKA PE3VJLTATOB OCBOEHMS
T CHUTIITAHBI

KonTposb U oOlieHKa pe3yJbTaTOB OCBOCHUS JUCIUIUIMHBI OCYIIECTBISECTCS
npernojaBaTeIeM B IPOIECCEe NPOBEACHUS TPAKTUYECKUX U JIabopaTOPHBIX
3aHATUHN, PA3IMYHBIX BUJOB OMPOCA, TECTUPOBAHUS, BHITIOJTHEHUS 00yUYarOIMIUMUCS
WHJIUBUIYATbHBIX 3aJaHUM, PEIICHUS CUTYallMOHHBIX 3a7a4.

Pe3yabTaThl 00yueHus @opmMbI M METOABI KOHTPOJIS U
(ocBOCHHBIE YMEHUS1, YCBOCHHbIE OllEHKH
3HAHNS) pe3yJibTaToB 00y4eHHs
1 2

YMenus:

— WCIIOIBL30BaTh THIIOBLIE CPEACTBA | DKCIEPTHOE HAOIIOACHUE M OLIEHKA Ha
BBIYMCIINTEILHON ~ TEXHHKH | | JAOOPATOPHBIX u MPAKTHYECKUX
IPOrpaMMHOT0 00eCTICUeHUS 3aHSATUAX, PEIICHHE CHUTYallHOHHBIX
-IpOBOJUTH KOHTPOJb W aHalku3 | 3a1a4
npoiiecca GyHKIMOHUPOBAHUS
U POBBIX CXEMOTEXHUYECKHUX
YCTPOMCTB MO (PYHKIHOHATBHBIM
CXeMaM.

3HaHUS:
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— BUJBI HHPOPMAIIMHU U CITIOCOOBI

ee npenacrasiaeHus B OBM;
AITrOPUTMBI
(GYHKIMOHUPOBAaHUS LIUPPOBOI
CXEMOTEXHUKH

pa3auYHbIe BUABI OMPOCA, BBHINOJIHEHUE
UHAVBUAYAIBHBIX JOMAalIHUX 3aJaHuM,
pelieHue CUTYallHOHHBIX 3azay,
TECTUPOBAHUE
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