POCKEJIJOP
®denepanbHOE TOCYIAapCTBEHHOE OI0JKETHOE 00Pa30BaTENbHOE YUPEKACHUE
BBICILIETO 00pa30BaHUs
«PocToBCKMI rOCYy1TapCTBEHHBIN YHUBEPCUTET IyTEH COOOLIECHUS»
(®I'bOY BO PI'VIIC)
TaMOOBCKHIT TEXHUKYM >KEJIE3HOOPOKHOTO TPAHCTIOpTa
(TaTXT — ¢unuan PI'VIIC)

{ N
NOKYMEHT MOAMNMCAH
SNEKTPOHHOW NOONMMCEID
BEP)K/IAIO
Ceprudusar: GFBBSTDT228A1848ACET23530FDA4B3 . Mpckropa no YBP
Braneney Hazapos Ceprefl Muxainosm A f
Descewmenes: ¢ 12.11.2024 go 05.02.2026 1 //CM Ha3ap013/
2 =
J

\.

« IO » 05 2025 r.

PABOYAS IPOTPAMMA YUEBHOM JUCHUITIJIMHBI
OI1.06 HIU®POBAS CXEMOTEXHUKA
i cneraiibHocTH 23.02.09 ABTOMAaTHKA U TEIEMEXaHUKA

Ha TpaHCIopTe (KEJIE3HOIOPOKHOM TPAHCIIOPTE)

Tam6o0B 2025 r.



Pabouas mporpamma yueOHON TUCHUIUIMHBI pa3paboTaHa Ha ocHoBe DenepanbHOTO
roCyJapCTBEHHOT0 oOpa3oBarenbHOro cranjapra (manee — PI'OC) mo crnenuanbHOCTH
cpeanero mnpodeccuoHanbHoro obpaszopanusi (manee — CIIO) 23.02.09 AromaTtuka u
TeJIeMEXaHNKa Ha TpaHCTOpTe (’KeE3HOT0POKHOM TPAHCIIOPTE)

Opranuzanus pazpadotunk: TaMOOBCKUI TEXHUKYM KETIE3HOAOPOKHOTO
tparcnopta (TaTXKT— ¢punuan PI'YIIC)

Pa3paboTuuk:
bapcykosa T.U. — npenogaBartelb BbICIIEW KATETOPUU

Penien3enTsr:

C.T. JleBuH — 3amecTUTeNlb HaYaJIbHUKA PTUIIIEBCKOM TUCTAaHIIMU CUTHAIIM3AIINH,
HEHTPATU3ANHI U OJIOKUPOBKHU — CTPYKTypHOTO nojapasaenenus KOro-Boctounoit aupekimu
UHPPACTPYKTYpPBI — CTPYKTYpHOTO nojApaszaenenus LlenTpanbHoil tupexkuuu
uHppacTpykTypsl- punuana OAO «PXK]I»

Hazapos C.M. —3amecturens nupekropa no ¥YBP TaTXKT- ¢dunuan PI'YIIC,
IperoaBaTelb BhICIICH KAaTETOPHUH

PexomMmenoBana MUKIOBON KOMHCCHUEHN CIIEITUAJILHOCTH
ABTOMAaTHKa U TeJIEMEXaHUKa Ha TPAHCIIOPTE (3KEJIE3HOIOPOKHOM TPAHCTIOPTE)
IIpotokois Ne 09 ot 22 masg 2025 r.

[Ipencenarens HUKIOBOW KOMUCCUU XpucanoB A.b

/i



COJIEP)KAHUE

1. IACIIOPT PABOYEH IPOI'PAMMBI YUEBHO! AUCLUTIIMHBI

2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JIUCLIMIUIMHBI

3. YCJIOBUS PEAJIM3ALIUU TTIPOTPAMMBI YUEBHOM JIUCLIAIIIVHGI
4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUSI YUEBHOI
JIACLIATIIHEI

15
16



1 TACHOPT PABOYEN MPOI'PAMMBI YYEFHOU JUCIUTLINHBI

1.1. MecTro IMCUMIUIMHBI B CTPYKType OCHOBHOH mNpo¢ecCHOHATbHOM
o0pa3oBaTe/IbHOM NPOrPaMMBbI:

VYyeOnas nucuurinHa «LudpoBas cxemoTrexHuka» siBiseTcss 00A3aTENbHOM YaCThIO
o01enpodhecCHOHAIBHOTO IIUKJIa OCHOBHOW 00pa30oBaTelbHON MPOTPaMMbl B COOTBETCTBUU
¢ ®I'OC CIIO no cnenuansHoctu 23.02.09 ABTOMaTHKa M TeleMEXaHHKA Ha TPAHCIIOPTE
(>KeJIe3HOI0POKHOM TPAHCTIOPTE).

VYyebOnas nucuurmmHa «LudpoBas cxemorexnuka» obecnieunBaeT (OpMHUpPOBaHUE
npodeccuo HaJIbHBIX M OOIIMX KOMIleTeHIUH 1mo BceM BujaMm aestenbHoctu GI'OC CIIO
no cneuuansHoctT 23.02.09 ABTOMaruka W TelleMEXaHMKa Ha  TpPaHCIOPTe
(cxene3HoAoOpokHOM  TpaHcmopte). Ocoboe  3HaueHHWe JUCHUIUIMHA HMEET IpHu

dbopmuposanuu u pazputuu OK 01-6, OK 9

1.2 MecTo0 IUMCHUIUVIMHBI B CTPYKTYpe OCHOBHOH mpodeccuoHAIbHOM
o0pa3oBaTe/IbHOM MPOIPAMMBI:

JTUCIUTUIMHA BXOJIUT B 00IIENTPOPeCCUOHATBHBIN ITUKI.

1.3 Heau wm 3agayM AMCHUILVIMHBI — TPeOOBAHUS K PpPe3yJbTAaTaM OCBOEHUS
AUCHUTTHHBI:

B pamkax nporpaMmbl y4eOHOM TUCIMILTAHBI O0y4YaIOIIMMHUCS YCBAUBAIOTCS YMEHHUS
Y 3HAHUSL:

YMmenus 3HaHuna
— WCIOJIb30BaTh THIIOBBIC CPEJICTBA BHIYUCIIHU- — BHJIbI THPOPMAIIMH M CIIOCOOBI ee
TEJILHON TEXHUKHU W IPOrPaMMHOT0 o0ecriedeHust; | mpenacrasieHus B O9BM;
— MPOBOAWTH KOHTPOJIb U aHAJIN3 MpoIecca — aIrOPUTMBI PYHKITUOHUPOBAHUS
(GYHKIIMOHUPOBAHUS LIU(DPOBBIX CXEMO- U (POBON CXEMOTEXHUKH.
TEXHUYECKUX YCTPOICTB MO (HYHKIIMOHATHHBIM
cXeMam.

Pesynbratom ocBoenusi nporpammbl auctuiuinael  [ITUOPOBASA CXEMOTEX-
HUKA sBnsercs onajgenune odydaronumucs oommumu komnereHusymu (OK) OK 01-06, 09



Kon HaumeHoBaHue pe3ysbTaTa 00y4eHHs

OK 1 BriOupare crocoObl pemieHus 3a4a4 Mpo(EecCHOHATBHON AEATEIBHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 2 | Ucnosib30BaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHAIW3a W UHTEpIpEeTalud MHPOpMaluu U
nH(GOPMAIMOHHBIE TEXHOJIOTUH JUIS BBITIOJIHEHHS 337124 PO(ECCHOHATBHOMN IETETbHOCTH

OK 03 | [ImanupoBaTh W peaNU30BBIBATH COOCTBEHHOE MPO(PECCHOHANIBHOE W JIMYHOCTHOE DPAa3BHTHE,
MPEIIPUHUMATEIBCKYIO JCATEIHOCTD B MPO(ECCHOHATBHON cdepe, UCIOIb30BaTh 3HAHUS T10
MPaBOBOH M (PMHAHCOBOM IPAMOTHOCTHU B Pa3JIMYHBIX KHU3HEHHBIX CUTYAIUSIX

OK 04 | DddexTrBHO B3auMOICHCTBOBATh H pabOTATh B KOJUIGKTHBE H KOMAaH/IC

OK 05 | OcymiecTBiATh YCTHYIO U TUCBbMEHHYI0 KOMMYHHUKALIMIO HAa TOCYJApCTBEHHOM SI3bIKE
Poccuiickoit ®denepanuu ¢ yueroM 0COOEHHOCTEH COLIMATIBHOTO U KYJIBTYPHOTO KOHTEKCTA

OK 06 | [TposBIATH TrpakITaHCKO-TIATPHOTHYECKYIO MO3UIIHIO, IEMOHCTPHPOBATH OCO3HAHHOE
MOBEICHUE HA OCHOBE TPAJUIIMOHHBIX POCCUMCKUX JYXOBHO-HPaBCTBEHHBIX LIEHHOCTEH, B TOM
YlClie C YI4ETOM TapMOHM3AINHI MEKHAIIMOHATIBHBIX U MEXPEIUTHO3HBIX OTHOILIEHUH,
MPUMEHSITh CTAaHAPTHl AHTHKOPPYINIIMOHHOTO MOBEICHHS

OK 09 | [Tome3oBaThes MpodecCHOHATHHON TOKYMEHTAIIMEH Ha TOCY/IapCTBEHHOM U HHOCTPAaHHOM

SA3bIKax




2 CTPYKTYPA U COJIEPKAHUE YYESHOM JUCHUILIMHBI

2.1.00beM yueOHOii JUCHUILUIMHBI U BUAbI Y4e0HOH padoThl

Bua yyeOHoM padoThI O0bem
4acoB

O0bem 00pa3oBaTeJIbHOM NPOrPAMMBbl YUeOHOM TUCHUIIINHBI 98
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHUe 48
71a00paTOpHBIE PaOOTHI 8
NPaKTUYECKUE 3aHATHUS 8
CamocTosTenbHas pabota 16
KouTtponb 18
[TpomexyTodHas aTTecTanus IK3aMEH




2.2. TeMaTH4YeCKHUIl IUIAH U CO/leP:KaHUE Y4eOHOM TUCUMIIITHHBI

HaunmenoBanue pa3iejioB u
TEM

Conep:xanne yuyeoHoro Mmarepuaia u ¢GopmMmsl OpraHu3aumnu 1esaTeTbHOCTH
odyuaromuxcs

Oo0Lem
B yacax

Koasl komneTenumii,
(opMHPOBAHUIO KOTO-
PBIX CIIOCOOCTBYET 3Jie-

MEHT NMPOrpaMMBbl

2

3

4

BBenenue

Conep:xanue yueOHOro Marepuasia

3amaun u cTpykrypa aucuuiimHbl. CoaepikaHue TeM IUCHUIUIMHBL 3HaueHHWe JUCIHIUIMHBI Ha
COBPEMEHHOM JTare pa3BUTHUs OOIIECTBA U B CUCTEME TTOATOTOBKH CIEIUAINCTOB 110 aBTOMATHKE U
TeNleMEeXaHHKe Ha KeJIe3HOIOPOKHOM TpaHcnopre. KpaTkuil ouepk mctopun pa3Butus 1udpoBoi
cxeMoTexHUKH. CBs3b IHU(PPOBON CXEMOTEXHHKH C Pa3BUTHEM DIIEMEHTHOH 0a3bl MpH CO3JaHHU
npHOOPOB M YCTPOHCTB (PYHKIIMOHAIHHON 3JIEKTPOHUKU U BBIYUCIUTENHHON TEXHHKH Ha OCHOBE
cuHTe3a. OCHOBHEBIE ONpEJIEeNCHUS U MOHATHS B M(PPOBOH CXEMOTEXHUKE: CXEMOTEXHUKA, ITU(po-
BOi cHrHal, M(PoBOe yCcTpoicTBO, HMPOBas JOTHKa, CHHTE3, MUKpOIpoIieccop, MUKpo IBM.
Ponp 1 3HaueHHMe (QYHKIMOHAIBHOM 3IEKTPOHHUKH, KaK HAy9HO-TEXHHYECKOr0 HAalpaBJIeHHs, B I1O-
CTPOCHUH HOBBIX CHCTEM aBTOMAaTHKH Ha )KEJIE3HOIOPOKHOM TPAHCIIOPTE

2

OK 01-06, 09

Pa3znen 1. Apudmernyeckue

OCHOBBI IM(POBOI CXEMOTEXHUKH

(o]

Tema 1.1. ®opmbl mnpen-
CTaBJIeHUS YHUCJIOBOIl WH-
dopmaniuu B 1UPPOBBIX
ycTpoiicTBax

Conep:xanue yue0OHOro MaTepuajia

OcHOBHBIE 0OCOOEHHOCTH CHUCTEM CUMCICHMS I MPEACTAaBIICHHUS (3amuch) HHGOPMAIIMK B YCTPO -
cTBax IM(GPOBOH CXEMOTEXHHUKH (IBOMYHAS, JBOMYHO-ICCATUYHAS, BOCbMEpHUYHAs, IECTHAIIATE-
pUYHasT CUCTEMBI CIMCIICHHUS ).

dopMathl MpencTaBiIeHUus U Mepeqadn WHpopManuu s MUPPOBBIX ycTporcTB. lloHsATHe OuTa,
OaiiTa, MAIIMHHOrO cjioBa. MaTeMaTHYeCKHMH M MAIIMHHBINA CIOCOOBI 3alMCH JBOMYHBIX YHCEI.
dopMBI TIpeCcTaBIIeHNs Yrcell ¢ (PUKCUPOBAHHOM W IDIaBatomieii 3amaroi. [loHsTre o pa3psaHOi
cerke. [IpencraBienue MOMOKUTENFHBIX U OTPUIIATENHHBIX TBOMYHBIX YHCEN B IPSIMOM, OOpPaTHOM,
JIOTIOTHUTENTFHOM U MOTU(UIIPOBAHHOM KOJIaX CO 3HAKOBBIM U 0€3 3HAKOBOT'O pa3psijia

B TOM 4Mcie, NPAKTHYECKHUX 3aHATHIA

Ne 1. KO,I[I/IPOBaHI/Ie O CIbIX, I[pO6HI>IX 1 CMCIIaHHBIX YMCEII B PA3JIMIHBIXCUCTEMAX CHUCIICHUA.
Ne 2. KO}:[HpOBaHI/Ie MOJIOXKUTCIBbHBIX U OTPHULUATCIIbHBIX JBOWUYHBIX YUCCI B IIPSAMOM, OGpaTHOM,
JOIMOJTHUTCIIBHOM U MO,I[I/I(l)I/ILII/IPOBaHHOM KOJaxX CO 3HAKOBBIM H 0Ee33HAKOBOr 0O paspsaaa»

OK 01-06, 09

Tema 1.2. Apudmeruue-
CKHe ONepanuu ¢ KOIUPO-
BAHHBIMH YHCJIAMH

Copaep:xanne y4eOHOro MaTepuaia

OCco0EHHOCTH BEITIOTHEHUS apI/I(l)MeTI/I‘IeCKI/IX onepaunﬁ C MHOIropaspsaJHbIMU IBOMYHBIMU KOAUPO-

BaHHBIMHA YU CJIaMH (CJ'IO)KGHI/IG, BbIYUTAHUEC, YMHOKCHUC N ,I[eJ'IeHI/Ie) CO 3HAKOBBLIM U 0€3 3HAKOBOI'O

OK 01-06, 09




paspsza.

[IpaBuia u mocienoBaTENbHOCTh BBIIONHEHHS apU(METHUYECKUX ONEpanuil ¢ KOAMPOBAHHBIMHU
JBOUYHBIMU YHCIAMH ¢ (UKCHPOBAHHOKN U TIABAIOLICH 3allsTOM B MPSIMOM, OOPaTHOM, JOMOIIHU-
TETLHOM U MOJAU(UIIUPOBAHHOM KOJIE CO 3HAKOBBIM U 0€3 3HaKOBOTO paspsjia. ClIoKeHHe U BbIYH-
TaHHWEe KOAWPOBAHHBIX ABOMYHO-IECITUYHBIX YHUCEN CO 3HAKOBBIM U 0€3 3HAKOBOTO pa3psaa

B Tom YUCJIC, MIPAKTUHYCCKUX 3aHSATHH

Ne 3. BeimonHenue apu(METHUECKUX OMepaluuii ¢ MHOTOpa3psIHBIMH
JBOWYHBIMU KOJMPOBAHHBIMU YHCIIAMH CO 3HAKOBBIM 1 0€3 3HAKOBOT'O pa3psa.

Paznen 2. Jlornueckue 0cHOBBI UG POBOIi CXeMOTEXHUKH

14

Tema 2.1. ®yHKUHOHANB-
Hasl JIOTMKHU

Conep:xanue yueOHOro Matepuajia

dusnueckoe MPeACTaBICHUE JIOTHYSCKUX 3HAUYCHHH JIBOMYHBIX YHCEN 3JICKTPUUCCKUMU CHUTHAJIA-
mu. [loHsATHE O KOMOWHAITMOHHON cxeMe W IU(pOBOM aBTOMaTe. byleBhl (TepeKIToYaTeIbHBIE)
(YHKITHH, UX KOJIMYECTBO M CIIOCOOBI 3a7[aHMsl, CYIIIECTBEHHbIC U (DMKTUBHBIC IICPEMEHHBIE,
CriocoOBbl TpejicTaBIeHUsT JTJOTHYECKUX TEepeKITIouaTebHbIX (YHKIIMA: BBHICKa3bIBaHHUE (CIIOBECHOE
Y TUCHbMEHHOE), TAONMMYHOE (TIOHATHE O TaOJIMIIaX NCTHHHOCTH) M aHAJIMTHYECKAs 3aIMiCh (3aIMUCh
dbopmyioit). DiaementapHbie (0cHOBHBIC, OasucHbie ¢yHkuuu M, MW, HE) u xoMOuHaMoHHbIE
(yHuBepcaibHbIe, 0a30BbIC) JIOTHYCCKHE (DYHKIIUU OJHOW M JBYX MEPEMEHHBIX, UX (PYHKIIMOHAIH-
Has 3aIich Yepe3 MU3BIOHKIINI0, KOHBIOHKINIO U WHBepcHio. [loHaTne BhickaszpBanus. Onepanun
MMIUIMKAIAH, YKBUBAJICHTHOCTH U CYMMBI 110 MOJYJIIO 2, UX CBOWCTBA.

Tabmuibl MCTHHHOCTH IS OCHOBHBIX (0a3WCHBIX) M YHHUBEPCATHHBIX (0a30BBIX) JIOTHYECKUX
(dyHKIHH. PeneiiHO-KOHTaKTHBIN aHaJIor 3JIEMCHTAPHBIX U KOMOMHAI[MOHHBIX JIOTHYECKUX (DYHK-
unii. [IpumMenenne 3aKOHOB, TOXKIECTB | MIPABHJI alreOpbl JIOTUKU JUIS 3alFICH U PeoOpa3OBaHU
mepe- KIIOYATeNbHBIX (YHKIWA. YcimoBHoe rpaduueckoe obozHadeHne (YI'O) OCHOBHBIX
(6a3ucHBIX) U yHUBEpPCANBHBIX (0a30BBIX) JIOTHIECKHAX AJIEMEHTOB JIJIS PeaM3alii dJIeMEHTapHBIX
1 KOMOWHAIIMOHHBIX (DYHKITHHA

B TOM uMcie, NPAKTHYECKUX 3aHATHI

Ne 4. ®opwmbl nipencraBiaeHns GYHKIVHA anreOphl JJOTHKH U MX MUHAMH3AIIHSL.

OK 01-06, 09

Tema 2.2. OcHOBBI CHHTe32
un¢poBbIX JIOTH4eCKUX
YCTPOMCTB

Conep:xanue yueOHOro Mmarepuajia

ANTOpPUTM TIepexoia OT BHICKA3bIBaHUS K TAONMMYHON M (DYHKIIMOHATBHON aHATUTHYECKON dopme
3aMrCH TepPeKTIoUaTebHbIX (QYHKINE. OCHOBBI aHAUTHYECKOTro U rpaduyeckoro (kaptel KapHo)
Croco00B MUHMMHU3AUKM (YHKUIMH. Meronuka repexona OT HOPMalbHOW K COBEpLIEHHBIM (op-
MaM 3aIMucH MePeKIIoYaTeNbHbIX (GYHKIUH IPY aHAITUTUYECKOM U IpadueckoM crocodax.

OCHOBBI CHHTE32 U aHAJIM3a KOMOMHALMOHHBIX JIOTHYECKUX CXEM. AJITOPUTM IEpexoaa OT BbICKA-
3bIBaHMA K TaOIMYHOM M (QYHKUMOHAIBHOW aHAaJUTHYECKOW (hOpMe 3allUCH IEepeKIIoYaTenbHbIX
¢ynkumii. Crnenuansaele pasnoxenus 11O, He monHocteio onpenenennsie (dactaeie) 11D, Ilo-
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cTpoeHre (PYHKIMOHAIBHOM CXEMBI JJOTMYECKOTO YCTPOWCTBA METOAOM cuHTe3a. CHHTE3 HE MOi-
HOCTBIO 3aJlaHHBIX JornueckuxX pyHkumid. [ToHaTHE 0 3ampelieHHBIX 1 HEeONpeAeIeHHBIX Habopax
apryMEHTOB DSJIEMEHTapHBIX (QYHKIMHA. AHanu3 (QyHKIMOHAJIBHBIX CXEM JOTMYECKUX YCTPOKMCTB.
Hexoropble 0cOOEHHOCTH MOCTPOCHUST CXEM JIOTHYECKHX YCTPOMCTB. TexHuuecKas peanu3anus —
MOCTPOCHHUE JIOTHUECKUX CXEM IO MepeKIroUaTeNbHbIM QyHKIUsAM. OCOOEHHOCTH MOCTPOSHHUS JI0-
TUYECKUX YCTPOUCTB

B Tom YUCTIEC, MPAKTHYCCKUX 3aHSATHH

Ne 5. TloctpoeHue cxeM IHQPOBBIX JIOTHUECKHX YCTPOWCTB METOJOM CHHTE3A.

Tema 2.3. HudgpoBbie
HHTErpajibHbIe MUKpPOCXe-
MbI

Conep:xkanue yueOHOro Marepuasia

O6bmwe cBenenns o nHQpoBbIX UHTErpasbHBIX MUKpocxemax (LIUMC) n o6macTh UX pHUMEHEHHUS.
Ocuosuble cepun LIMMC ans moctpoeHust norndeckux yerpoiicts. Kinaccudukanus cepuit HIUMC
1o (yHKIMOHATBHOMY Ha3HA4YeHUI0, PU3NIECKOMY MPUHIMITY PaOOTHl aKTUBHBIX AJIEMEHTOB (CXe-
MOTEXHHYECKOE PEHICHHE), SJEKTPUUYECKUM M IKCIUTyaTallHOHHBIM IapaMeTpaM, BBITTOTHSIEMBIM
¢dbynkuusM, knaccam (tunam). HomeHkiatypa u cepud IM(POBBIX HHTETPATBHBIX MHUKPOCXEM.
KoncrpykruBHOEe ohopmiieHHe HHTErpalbHBIX MHKpocxeM. Crcrema nuppoOyKBeHHOrO 0003Ha-
YeHUus cepuii IMMPOBBIX HHTErpalibHBIX MUKpocxeM. OcHoBHbIe apamerpbl [LIMMC. CpaBHuUTENb-
Hbie mapaMeTpsl [IUMC ¢ pa3nmuyHbpIMA BUAMH CXEMOTEXHUYECKUX PEIICHUH.

OOmas XapaKkTepHCTHKAa IOCIEIOBATENbHBIX M KOMOWHAIMOHHBIX LU(POBBIX JIOTHYECKUX
ycrpoiictB Ha ocHoBe [IMMC. DyHKIMOHANIBHBIE CXEMBI U YCIOBHBIC TpaduuecKkue 0003HaAYCHHUS
HUMC B 3aBucHMOCTH OT (hYHKIIHMOHAIbHOrO HazHadeHws. Ocobennoctn BrmoueHus LITIMC B
(YHKLIMOHAJIBHBIX CXeMax JIOTHYECKUX YCTPOMCTB

OK 01-06, 09

Paznen 3. [locaenoBareqibHOCTHBIE HU(POBbIE YCTPOiicTBa — M (POBBLIE ABTOMATHI
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Tema 3.1 IludpoBbie TpUr-
repHble CXeMbl

Copaep:xanue yuedOHOro MaTepuaia

OO6mme cBemeHus 0 TPUITEpe KaK MPOoCTeHIIeM KOHeTHOM It poBoM aBToMaTte. HasHaueHue Tpur-
repoB M MX IPUMEHEHHE B allapaType >KeIe3HONOPOXKHOH aBTOMATHKU U TEIEMEXaHUKU. THIIbI
tpurrepos. Knaccudukanus Tpurrepos 1o crocoOy 3anucu ¥ ynpasieHus: HHopManuen, opraiu-
3aLlUH JOrn4ecKuX cBszell. HazHaueHne n 0003HaYeHNe BXOIOB M BBIXOAOB TPUITEpOB. Meronuka
OIpeeNIeHNsI COCTOSIHUS TpUrrepoB. OCHOBHBIE TAPAMETPBI.

ITocTpoenue TpUrrepoB Ha OCHOBE JIOTMYECKUX JIEMEHTOB MHTETPAIbHON CXEMOTEXHUKU METOIOM
cuHTe3a. OCHOBHBIE MOHATHUS O CTATHYECKOM M AMHAMHUYECKOM YIpaBiieHUU Tpurrepom. IlpuHimn
(hyHKIIMOHUPOBAHUS aCMHXPOHHOro RS-Tpurrepa (OucrabunbHas sueiika maMsaTH) Ha OCHOBE JIO-
ruyeckux sneMeHToB U-HE u NJIM-HE B unTerpajbHOil CXEMOTEXHUKE C NPSAMBIMA MHBEPCHBIMU
Bxogamu. IlocTpoenne (QpyHKIMOHATBFHON CXEMBbI U Ipouecc (YHKIHOHUPOBAHMS OJHOCTYIEHYA-
TOro M JABYXcTyneH4aTtoro RS-tpurrepa. OcoO€HHOCTH MOCTPOEHUS M paboThl (PYHKIHMOHAIBHBIX
CXeM CUeTHbIX Tpurrepos. IlocTpoenne GyHKIMOHAIBHBIX CXEM M MPUHIMI pabOThl TPUTTEPOB T -

OK 01-06, 09




tuna, D-tuna. [loctpoenune ynusepcansaoro JK-tpurrepa Ha ocHoBe RS-Tpurrepa ¢ ycrpaneHueM
COCTOSTHHSI HEOIIPEAEICHHOCTH. Y CIIOBHSI TOCTPOCHUS U PabOThl CHHXPOHHBIX TpUITepoB. Tabmuia
Mepexo/ioB TpUrrepa (Tabiauia UCTHHHOCTH) W 3aKOH (DYHKIIMOHMPOBAHUS TPUITEpa (XapaKTepu-
CTHYECKOE ypaBHEHUE TPUTTEPA).

Hexoropsle 0coOeHHOCTH (GYHKIMOHAIBHBIX CXEM TPUITEPOB: paclIMpeHue HH(OPMAIIMOHHBIX
Bxoj10B 1o W (MJIN), co3aanue BXOIOB aCHHXPOHHOM ycTaHOBKH (cOpoca) B HyseBoe (0) wim emu-
HuuHoe (1) cocTosiHUE TPUTTEPOB U UX OJIOKMPOBKA, CO3JaHUE IOTIOTHUTENBHBIX BXO/IOB pa3perie-
Hus. [loctpoenue u paboTa cxem B3auMHOro npeoOpasoBanus tpurrepoB: RS—T; D —»T; RST—
D; RST— JK; JK — RS; JK— T; JK—D. YcnoBHoe rpaduyeckoe 0003HaAYCHHE TPUTTEPOB

B ToM umnciie, 1a00paTOpPHLIX padoT

Ne 1. HccnenoBanue paOOThl MHTETPAJIBHBIX TPUITEPOB HA JIOTHYECKHX DJIEMEHTaX»

Tema 3.2. Iludporbie
CYETYMKH MMITYJIHCOB

Conep:xanue yueOHOro Marepuasia

OO6mme cBeneHus o cyeTynkax. HazHadeHune v TUITBI CYETYMKOB U MEPEeCcUYeTHHIX ycTpoicTB. Kiac-
cuduKaIus 1 napaMmeTpbl cCueTInKoB. [IprHIMT QYyHKINOHUPOBAHUS CYETINKOB. MaKCHMaIbHBIHN
(u30BITOuHBIH) U 3 dexTrBHBI KO3QuIHeHTH cuera cueryrka. [lepenonHenne cuerynka
HpI/IHIII/IHBI IIOCTPOCHUA U pa6OTI)I CUCTYMKOB Ha CJIO)KCHHEC W BBIYHUTAHHUEC C ITIOCICA0BATCIbHBIM,
MapajiieIbHBIM, CKBO3HBIM M TPYIIIOBBIM TIepeHOCOM. Tabmiuia mepexoa0B CYETYMKOB (Tabmuna
WCTHHHOCTH, TA0JUIIa COCTOSIHUHN) M 3aKOH (DYHKIIMOHUPOBAHHS CUCTYMKA (XapaKTEPUCTHUYECKOES
ypaBHeHue). PazpsjHocTh M K0 (UIMEHT Tepecdera CYETYNKOB, BECOBOE COOTHOIICHUE pa3psi-
noB. BBOI M BRIBOJ MH(pOPMAITHN B CUCTIMKAX (ITOCIEAOBATEILHEIN U TTapayiebHbIH ). CHHXPOH-
Hble U aCHMHXPOHHBIE cueTdnkH. CUETYMK C M3MEHSEMBIM HaIpaBleHHEM cueTa (peBepCHBHBIN
cuerynk). CaMOOCTaHABIMBAIONTUICS CUCTYNK. JIeKamHblil TBOMIHO-ICCSITHYHBIN cyeTduK. [1o-
CTpOEHWE U MIPUHIUIT pabOTHI CYETYNKOB C TIepeMEeHHBIM KoddduimenTom nepecuera. KonbieBbie
cuerynku. [locTpoeHne cyMMHIpYIOIIEro JBONYHOTO CUETINKA METOJOM CHHTe3a. BapnaHTs! rpa-
(hraeckoro n3o0pakeHus (yHKIIMOHAIBHBIX CXEM CUETYHKOB (BEPTHKAIHHOE H TOPU3OHTAIBHOE).
YcnoBHoe Tpaduueckoe 0003HaUeHNE CUeTYNKOB. KackaHoe coennHeHne CYeTYNKOB (MHOTOpas3-
psanable cuerdyukn). CXeMBI JeTUTeNs] YaCcTOThl MMITYJIBCHOW ITOCIIEIOBATENFHOCTH Ha OCHOBE
JBOMYHBIX CUETYMKOB (Ha3HAUCHHE, TPUHIUII TIOCTPOCHUS U padoTa JeNuTeNel C pa3TuIHbBIMA

KO (DUIIMEH TaMU JICINESHNUS)

B Tom unciie, 1a00paTOpHBIX padoT

Ne 2. VccnenoBanrie pyHKIIMOHAIBEHBIX CXEM CYETYHKOB.

OK 01-06, 09

Tema 3.3. Peructpsi

Copaep:xanne y4e0HOro MaTepuana

Obmme cBenenus o perucrpax. Hasnauenne u turbl peructpoB. Kinaccudukauus peructpos.
[Ipunmun moctpoeHrss ©  pabOTHI  MOCIENOBATENbHBIX, IAPaUICAbHBIX, IOCIEAOBATENbHO-
napajuieNbHbIX U HapaJljIebHO-TI0CIE0OBATEIbHBIX PETUCTPOB NP BBOAE U BHIBOAE MH(POPMALHH.

OK 01-06, 09




OcobenHoctr mapadazHOro mapawielbHOTr0 peructpa. KombleBble perucTpsl, X Ha3HaueHUE,
OCOOCHHOCTH MOCTPOSHHUS U JTUHAMHUKa paboThl. PErncTphl ¢ BHICOKUM MMIIEJAHCOM, IPUMEHEHNE
WX B BBIYMCIUTENBHBIX KOMIUIEKCAaX. PeBEpCUBHBIN peructp, Ha3HaueHue, MPUHIUI MTOCTPOSHUS U
oco0eHHOCTH npuMeHeHns. CIBUraroIue periucTphl ¢ HelsIMHU MprueMa JIBOUYHON WHpOpPMalUK B
MOCIIE0BATENFHOM KOJIE U BBIIa4YX — B TIApAJUICILHOM Kozie M Hao00poT. CBUTAONINE PETUCTPHI
Kak TpeoOpasoBaTenu KomoB. bydepHbie peructpel.Bapuantsl Tpaduueckoro u300paskeHUs
(YHKIMOHATBHBIX CXEM PETUCTPOB (BEPTUKAJIbHOE U I'O- PU3OHTAIBLHOE). Y CIOBHOE rpaduieckoe
o0o3HaUeHNe perucTpoB. Peannsaiiust cxeM perucTpoB HaTPUITEpaX Pa3IMUHBIX THIIOB

B ToM umnciie, 1a00paTOpPHLIX padoT 1

Ne 3. HccnenoBanue QyHKIIMOHAIBHBIX CXEM PETHCTPOB
Paznen 4. KomonnanuoHuble nu¢poBbie YCTPOiicTBA 20
Tema 4.1. Lllndparopsl u Copepxanne yue0HOro MmaTepuania 6 OK 01-06, 09
nemugparopbl Hasnauenue mudpatopoB U ACHMPPaTOPOB KaK AJIEMEHTOB MpeoOpa3oBaHUs YHCIOBOH HHEGOP-

Marud. [IpuHIUI mocTpoeHust U padoThl mmdpaTopoB W nemudpaTtopoB. Tabiwila KCTUHHOCTH

nporecca (YHKIIMOHHUPOBaHUS IMUdpaTopa W aemmdparopa. MarpuuHble, THHEHHBIE W MPSIMO-

yroJibHbIe JemudpaTopbl. EMkocTs mmdparopoB u aemmpparopos. dopMaThl BXOJAHOIO KOJA!

JBOWYHBIN U JBOMYHO-IECATUYHBIA. MHOrOCTyIIeHUaThIE e (paTophl.

VYcnoBHoe rpadudeckoe 0003HaueHHE MUGPATOPOB U AeK(PaTOPOB. AHAIN3 CXeM HIH(PPATOPOB

u nermmdparopos B 6asucax UJIN, U-HE, NJIN-HE

B ToM umnciie, 1a00paTOpPHLIX padoT 1

Ne 4, UccaenoBanrie PyHKIMOHATBHBIX CXeM MM(PATOPOB W ICHIHPPATOPOB)
Tema 4.2. IIpeoopazosare- | Coaep:xanue yueOHOro Marepuaia 4 OK 01-06, 09
JIM KO10B Haznauenne npeobpasoBateneii komoB. [IpuHIMI TOCTPOCHHS U pabOThI IPeodpa3oBaTeNsl ABOMY -

HOI'O MO3UIMOHHOIO YKCIa B CIIEHHUAJIbHBIE ABOMYHBIE MALIMHHBIC KOABI U MAIIMHHBIX KOIOB OI-

HOI'O BUJA B JPYyroi, mpeoOpa3oBaTensl ABOMYHO-AECITHYHOIO KOJa B ABOMYHO-IECSITUYIHBIN KOA

JIpyroro Buma, mpeoOpa3oBarens KOAOB sl 1udpoBoi kKomupoBKH. OCcOOEHHOCTH MOCTPOEHUS

CXEM IIPH Iepexoie U3 KOJOB OJHON CHCTEMBbl CUMCIECHHUS B APYryro. Tabiauia UCTUHHOCTH MpO-

necca (GyHKIIMOHUPOBAHHS ITPeoOpa3oBaTess KOIOB.

YcnoBHOe rpadudeckoe 0003HaUeHHE mpeoOpa3oBaTeneil KoJgoB. AHaIN3 cxeM mpeodpa3oBartenei

xomoB B 0asucax UM, U-HE, NJIN-HE

B TOM uynciie, NPAKTHYECKHUX 3aHSATHIA 2

Ne 6. Jlornueckoe MPOEKTUPOBAHNE CUETHBIX CXEM
Tema 4.3. MyabTumiekco- | Coaep:kanue ydyeOHOro MaTepuajia 4 OK 01-06, 09




PbI 4 1EMYJIbTHILIEKCOPHI

Ha3naueHnne MynbTHUIIIIEKCOPOB MU JEMYJBTUIUIEKCOPOB KaK 3JEMEHTOB YCTPOWCTB Iepenaydl U
npueMa WHQOpManuH. MyIbTHIUIEKCOPBI KaK HU(PPOBBIE MHOTOMO3UIIMOHHBIE MEPEKII0YaTeN -
KOMMYTaTOpBI. [|eMyIbTUIIIIEKCOPHI KaK CEIeKTOPhI-paclpeeuTeNId BXOJHOI0 CUTHANA, PacIIu-
putenu  kaHanoB.llpuHIMO — TOCTpoeHWsT ¥ (QYHKIMOHHPOBAaHHWS  MYIBTHIUICKCOPOB U
JNeMYIbTHIIEKCOPOB. (OcCOOCH- HOCTH HWCIOJIB30BaHHUS MYJIBTUIUIEKCOPOB Ui Tepegadd
nHpOpPMAllMK W3 MHOTMX KaHAJOB B OIUH B IOCIENOBAaTENLHOM KOJEe W TpeoOpa3oBaHUs
MapajiieIbHOro KoJia B MocIeA0BaTeNbHbIN. Mysb- TUIIIIEKCOPHOE U J1eMYIbTUIIIIEKCOPHOE IEPEBO.
Tabnuia uCTHHHOCTH TIporiecca QYHKIIMOHUPOBA- HUSI MYJIBTUILUIEKCOPOB M JIEMYJIbTHILIIEKCOPOB.
[IpumeHenue MyabTHILIEKCOPOB U JAEMYJIBTHUILIEK- COPOB KaK KOMMYTaTOpoB KaHayoB. IloHsTHE O
CENeKTOpax-MyJIbTUIUIEKCOpaX. YCIOBHOE Tpadu- deckoe 0003HaueHHE MYJIbTH-IIICKCOPOB U
JIEMYJIbTUIIIIEKCOPOB

B ToM unciie, 1a00paTOPHLIX padoT

Ne 5. UccnenoBanne yHKITMOHATBHBIX CXEM MYJIBTHILIEKCOPOB H JIe-MYyJIbTUIIIIEKCOPOB.

Tema 4.4. KoMOMHAIIMOH-
Hble JBOUYHBLIE CYMMATO-

pbI

Conep:xkanue yueOHOro Marepuasia

Hasnauenue u kinaccuukaiys KOMOMHAIIMOHHBIX CyMMaToOpoB. [locTpoeHrne METOIOM CUHTE3a U
ycnoBus (GYHKIIMOHHPOBAHHS OJHOPA3ZPSAHOTO KOMOWHAIIMOHHOTO MoJlycymMmaropa. Tabmurma wc-
THHHOCTH TIporiecca (pyHKITMOHHPOBAHUS KOMOMHAITMOHHOTO cymmatopa. Iloctpoenne m pabora
MTOJTHOT'O OTHOPA3PSAAHOT0 KOMOMHAIIMOHHOTO CyMMaTOpa.

MHoropa3psiiHbIe CyMMAaTOpPbl TOCIEI0BATEIHHOIO U MAPAJUIETHHOTO JEHCTBUS C 3aIIOMIHAHUEM
IepeHoca, MOCIIeA0BaTEIbHBIM CKBO3HBIM IIEPEHOCOM, MapaUIeNbHBIM U TPYIIIOBBIM TEPEHOCOM.
Crioco0b! MOBBIIIIEHNs OBICTPOSHCTBHS MapalIeIbHbIX CyMMaTopoB. HakarmBaromie 1BONYHbIE
cymMmaTopsl. Jlecstuanbie cymmaTopsl. KackagHoe coeimHeHnE CyMMAaTOpOB. Y CIIOBHOE Tpadude-
CKoe 0003HaYEeHNE CyMMAaTOpOB. AHAIN3 PYHKIIMOHAIFHBIX CXEM CYMMAaTOPOB

B ToM umnciie, 1a00paTOpPHBIX padoT

Ne 6. MccrnenoBanne pyHKIIMOHAIBHBIX CXEM CYMMATOPOB.

Tema 4.5. IlugpoBbie KOM-
NMapaTopsl

Conep:xkanune y41eOHOro MaTepuasia

Haznauenne u knaccudukanus nudpoBeIX KOMIIAPATOPOB — CXeM cpaBHeHUs. OCHOBHBIE OIepa-
LMY TIOPa3psAHOTO CPaBHEHHS ABYX CPaBHUBAEMBIX ABOMYHBIX YHCET HA OCHOBE aJIreOphl JIOTHKH.
[IpuHIMIBI paBeHCTBAa U HEPABEHCTBA ABOMYHBIX 4Hcel. [IpMHIMN mocTpoeHus u npouecce QyHK-
LMOHUPOBAHUS OTHOpa3psiAHOro KommapaTopa. [loctpoenune u paboTa MHOropaspsAHOTO KoMIa-
patopa. Tabiuna ucTHHHOCTH (YHKIMOHUpPOBaHUS KommnapaTopa. CriocoObl HapallMBaHUs pas-
psaaHOCTH KoMmnapaTopoB. KackamHble cxeMbl KoMIapaTopoB. Y cloBHOE rpaduyeckoe o0o3Haue-
HHUE KOMIIApaTOPOB

OK 01-06, 09

Paznen 5. Hudposbie 3anoMuHaONHe YCTPOIiCTBA

Tema 5.1. Knaccuduxauus ‘

Conep:xanue yueOHOro Matepuajia

OK 01-06, 09




U apaMeTpbl 3alIOMHUHA-
IOINX YCTPOMCTB

OO1mmas xapaKTepuUCTUKa M Ha3HAYeHHE IM(POBBIX 3aIOMUHAIONIMX ycTpolicTB. Kinaccupukanus un
napaMerpsl U(POBHIX 3aMOMHUHAIOMINX YCTPOMCTB MO (U3UYECKHM MPHUHIMNAM paboThl, IO TeX-
HOJIOTWW HM3TOTOBIIEHHUS, CIIOCO0Y M300pa)KeHUsl Yuces, croco0y 3aOMHUHAHUST WHPOPMAIHH, IO
KpPaTHOCTH CUMTHIBaHHsS. MeTopl pa3MerieHus uHopManuu (aapecHas u OesanpecHas). Mepap-
xus (cTpykrypa) 3anomuHaronmux ycrporcts (O3Y, I13Y, III3Y). OcHoBHBIC XapaKTEPUCTUKH
3aIMIOMHUHAIOIINX YCTPONCTB: €MKOCTbh, OBICTPOICHCTBHUE, HAJCKHOCTh U 3KOHOMUYHOCTbh. [loHsATHE
0 cBepxornepaTuBHOM 3anomuHatonieM ycrpoiictse (CO3Y). Opranmu3anus Oe3anpecHoi U BUPTY-
aJbHOM MaMsATH (Mara3vHHas, CTEKOBAasl, aCCOLIMAaTUBHAs, HEMTOCPEICTBEHHAS M PSIMOM aJJpecalliy)

Tema 5.2. OmneparuBHBbIE
3allOMUHAKIIHE  YCTPOii-
CTBa

Conep:xanue yueOHOro Marepuasia

Haznauenue, MpHHIUIT TIOCTPOSHHUS M PEKUMBI PabOTHI ONEPaTHBHO-3aIIOMUHAIOIIET0 YCTPOWCTBA
(O3Y) — 3anuch, XxpaHeHue U uTeHre uHGopManuu B neMenTax namsata O3Y. Opranusanus na-
msta B O3Y. TlocTpoeHne cxeM 3alTOMUHAIONINX JJIEMEHTOB JUHAMUYeCKuX U ctaTrdeckux O3Y.
Crpykrypa Martpuil Hakonutened wuHpopmanuu O3Y. CxeMbl ONEPAaTUBHBIX 3alIOMHHAFOIINX
ycrpoiictB Ha ocHoBe TTJI-ctpykTypel 1 MII-cTpyKTypsl ¢ OZHOKOOPAMHATHOW M JIBYXKOOpPIH-
HaTHOW BBIOOpKO. Crataeckre O3V (perucrpoBbie, MaTpUUHbIE, (aiiyIoBbIe, TOpa3psAHbIe, Oaii-
toBeie). Junammdaeckne O3Y. Cxemorexanka O3Y Ha OTEUECTBEHHBIX MUKpOCXeMaX. Y CIOBHOE
rpaduyeckoe 0003HaUEHHE ONTePaTHBHO-3aITOMHUHAIOIIET0 YCTPOHCTBA

OK 01-06, 09

Tema 5.3. IlocrosinHbIE 3a-
MOMHUHAIOIIHE YCTPOHCTBA

Conep:xkanue yueOHOro Matepuasia

HasznaueHnne n kiacCupUKAIMA TOCTOSHHBIX 3alIOMHHAOIMX YCTpoicTB (I13Y). DnementHas 6aza
W OpraHM3alsl MOCTOSHHBIX 3a[OMHHAIONIMX YCTPOUCTB. [loCcTOSHHBIC 3alIOMHUHAIONINE YCTPO-
CTBa MAacOYHOTO THIIA M IpOrpaMMHUpyeMbIe monb3oBaTeneM. [loctpoenue [13Y paznuyHbIX BUIOB.
[MpuHun nporpaMMupoBaHus mojb3oBateneM [13Y (3JIEKTpUYeCKUM CHTHAIOM W MacCKHPOBaHU-
eM). OcOOCHHOCTH MOCTPOCHUS TEePENPOrpaMMUPYEMBIX TTOCTOSIHHBIX 3aIIOMHHAIONINX YCTPOWCTB
(ITI13Y). Cxema IIII3Y ¢ MHOrOKpaTHBIM 3JCKTPHUECKHM Iepernporpammupoanuem. [III3Y ¢
ynbTpaduoIeTOBBIM CTUPAHUEM U DIIEKTPUYECKON 3amHChio. Y ClIoBHOE Tpaduyueckoe 0003HaUYeHNE
MOCTOSTHHBIX 3aITOMUHAIONIIX YCTPOUCTB

OK 01-06, 09

Pa3nen 6. Ananoro-uugpossie u G po-aHaJOroBbIe MPeodpa3oBaTeau HHpopMannu

e}

Tema 6.1. Hudpo-
aHaJIOTOBbIe Mpeodpa3oBa-
Tten (IHAII) koma B
HaTNpsIZKeHne

Conep:xkanune yu1eOHOro MaTepuasia

HasnaueHne m OCHOBHBIE MapaMmeTpbl MUQpPO-aHATIOroBRIX mpeodOpaszoBarener (LIAIl). Meromsr
npeoOpa3oBaHus KOJla B aHAJIOTOBBIA cUrHasl. OCHOBHBIE CXEMHBIE PEIIEHHs MOCTPOEHUs Hudpo-
aHaJoroBeIX npeodpazosateneii: LIAIl ¢ mpen3MOHHBIME PE3UCTOPHBIMH MaTpHLIAMH U Oe3mart-
puunble. [locrpoenue n npuHIuI padotsl cxembl L{AIT ¢ mpenu3nOHHBIMU PE3UCTOPHBIMU MaTpPH -
namu (LJAII ¢ BecOBBIMU JIBOMYHO-B3BEIICHHBIMH CONPOTHBIICHUSIMU) M Ha OCHOBE MaTpullbl R-2R
C CYMMHpOBaHHEM TOKOB. CXEeMOTEXHHYECKHE NPUHIMITBI TU(PO-aHAJIOrOBBIX IIpeodpa3oBaTenen
U UX MOCTPOEHUE Ha 3JIEKTPOHHBIX KIIIOYax. Y ClIoBHOE rpaduueckoe obo3HaueHue nudpo-
aHaJIOTOBBIX MpeoOpazoBareneit

OK 01-06, 09




B ToM umciie, J1aGOPaTOPHBIX padoT

Ne 7. UccnenoBanue QpyHKIIMOHATBHBIX CXeM LU(PO-aHAIONOBBIX IpeoOpa3zoBaTesnei»

Tema 6.2. AHaJjioro-
uugpoBbie npeodpa3zoBa-
Teau (ALIT) ungopmanuu

Conep:xkanue yueOHOro Marepuasia

Haznauenne u OCHOBHBIE MapameTphl aHAIOro-MUQpoBeIX mpeodpazoBateneit (ALII). [IpuaIMn
aHanoro-uugpoBoro npeodpazoBanusi uHpopmanuu. [IoHATHE O AUCKPETU3AIUK, KBAHTOBAHUH H
KOIMPOBAHUM HEMPEPBIBHBIX CUTHANOB. MeToasl mpeoOpa3oBaHUsl aHAJOrOBOrO CHTHAjla B KOI.
[puHumn moctpoeHus: aHAIOrO-IU(POBBIX Mpeodpa3oBaTeieil CUTHANIOB [0 METOAaM CTYIeHYaTo-
T'0 U TIOCIIeIOBATEILHOTO MPUOIMKEHUST OTIOPHOT'0 HAMPSDKEHUSI M C TIapaJlIebHBIM ITpeodpa3oBa-
HueMm. [IpeoOpasoBarens yria mopopora B ABouuHbIi koj. [locnenosarensubie AL ¢ enuHUYHBIM
U C JIBOWYHO-B3BEIICHHBIM MPHOIMKEHHEM. Y CIIOBHOE Tpaduyeckoe 0003HAUCHUE aHAJIOrO0-

1 poBBIX Tpeodpa3oBaTene

OK 01-06, 09

B ToM umnciie, 1a00paTOPHLIX padoT

Ne 8. MccnenoBanne yHKIIMOHAIBHBIX CXEM aHaJIOro-1u(poBbie MPeod-pa3oBaTeseii

Paszpen 7. Mukponpoueccopbl M MUKPONIPOLECCOPHbIE YCTPOICTBA

Tema 7.1. O0mue cenenus
0 MHKpompoueccopax H
MHMKPONPOLECCOPHBIX  CH-
cremMax

Conep:xanue yueOHOro Marepuajia

OCHOBHbBIE OIpENENeHUs M MOHATHS O MHKPOIpOIeCCopax Kak MpuMepax 1uGpoBOro aBToMara.
Haznauenwue, knaccudukanusi U TAMIOBask CTPYKTYpa MUKporpoleccopa. [IBa moaxoia K mocrpoe-
HUIO MPOIECCOPOB: MPUHIIUIIBI CXEMHOMN JIOTHKH H TMPOrpaMMupyemMoi JIoruku. CrocoObl opraHu-
3allM¥ YIPaBJICHUsI BRIYUCIUTEIBHBIM MporieccoM. Kiaccndukalyis MUKpOIPOIIECCOPHBIX CPEICTB.
IToxonenust MukpomporieccopoB. O0IacTH MPUMEHEHUS MHKPOIIPOIIeCCOpOB U MUKpoOBM. Poin
MUKPOIIPOIECCOPHON TEXHUKH MPH CO3JIAHUN CHCTeM 00pabOTKH JNaHHBIX. [lepCrieKTHBBI pa3BUTHS
Y VICTIONIh30BaHUSI MUKPOTIPOIIECCOPHBIX CPEACTB

OK 01-06, 09

Tema 7.2. Muxkponpouec-
COpPHbIE YCTPOiicTBa

Coaep:xanue yuedOHOro MaTepuaia

OnHoKpHCTaNbHBIE MUKpOITporieccopbl. CTPYKTYpHAs CXeMa U apXUTEKTYpHOE MOCTPOCHUE OJTHO-
KpHCTAIBHOT0 MUKpornpolieccopa. Cocta, Ha3HAYCHUE W MPUHITUITBI B3aUMOCBSI3H OCHOBHBIX 0J10-
KOB B CTPYKTYpPHOUH cxeMe MUKpompoiieccopa. Ha3HadeHre OCHOBHBIX CHTHAJIOB U BBHIBOJIOB. B3a-
UMOJICHCTBHE YCTPOMCTB MHKPOIPOIleccOpa MPH BBIMOJHEHWU KOMaHJ yrnpaBieHus. KomanIsl
MuKporporeccopa. OCOOCHHOCTH peanu3aliui KOMaH] repenadyn ynpasieHus. OpraHusaius ma-
MSATH MUKPOMPOIECCOPOB. MaNIMHHBIE TAKTHI U IUKJIBI (BpeMEHHas TuarpaMma uKioB). Mudpop-
Malysi COCTOSIHUS. 3anmyck MUKporporieccopa. COCTOSHUS 3axBaTa, MpephIBaHus, ocTaHoBa. [1oHs-
THE O MPOrPAMMHOM 00ECIICUCHUH

OK 01-06, 09

[IpomeskyTouHas arrecTanus (IK3aMeH)

18

CamocrosiTesibHas padoTa

16

Bcero

98




3 YCJOBUS PEAJIM3ALIMU TPOTPAMMBI YUEBHOM
JUCLMUILTAHBI

3.1. s peanu3anuy NporpaMmMbl y4eOHOM TUCHUIINHBI
NPeayCMOTPEHBI CJIeAyolue ClleNHaJIbHbIe IOMEICHUS

JIabopatopus «LluppoBoii cXeMOTEXHUKNY», OCHAIIEHHAs! B COOTBETCTBUH C
n 6.1.2.1 OcHoBHOI 00Opa3oBaTeNbHON Mporpammel no cnenuaibHoctu 23.02.09

ABTOMAaTHKa U TeJIEMEXaHHKA Ha TPaHCIOPTE (KEJIE3HOAOPOKHOM TPAHCIIOPTE).

3.2. UupopmannoHHoe obecreyeHne peajqn3aluu NporpaMmsl

OcHoBHaf:

1.®ponos, B.A. Iludposas cxemorexuuka. B 4 4. Yacte 1.: OcHOBBI nudpoBOi
CXEMOTEXHHUKH [DIEKTpOHHBIM pecypc]: yueOHuk /B.A. ®pono. — M.: ®I'BY
JATIO «YMII XK T», 2020. — 292 c. - Pesxum gocrtyma:  https://umczdt.ru/books

2. HoBoxwuiog, O.I1. DnekTpoHrka U cxeMoTexHuKa B 2 4. YacTh 1[DIeKTpOHHBIN
pecypc]: yueonuk mus CIIO / O. I1. HoBoxwinoB. — M.: UznarenbctBo FOpaiiT,
2025. — 382 c. — (IIpodeccuonanbHoe o00Opa3zoBaHue). — PexuMm pocryma:

https://urait.ru/bcode/

3. HoBoxwunos, O.I1. DnekTpoHnka U cxeMOTeXHUKa B 2 4. YacTb 2[DIEKTPOHHBIMI
pecypc]: yuebnuk misa CIIO / O. I1. HoBoxunoB. — M.: UsnarensctBo FOpaiiT,
2025. — 421 c. — (IIpodeccronanpHoe 00Opa3zoBaHue). — PexuMm pocryma:

https://urait.ru/bcode/

JlonnoTHUTENBLHAL

l.Munenuna, C.A. DIeKTpOHUKA U CXEMOTEXHHUKA [ DIEKTPOHHBINA pecypc]:
yaeOnuK u npakTukyM s CITO /C.A. Munenuna; non pea. H. K. Munenuna. — 2-
e u3a., nepepad. u gon. — M.: UzpatensctBo FOpaiit, 2025. — 277 ¢ - Pexxum

noctyna: https://urait.ru/bcode/



https://umczdt.ru/books
https://urait.ru/bcode/
https://urait.ru/bcode/
https://urait.ru/bcode/

4 KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOU

JTUCHUATIIUHBI

PesyabTaTsl 00yyeHus

Kpurepun onenkn

MeToabl OLIEHKH

Hepeqeﬂb 3HaHHﬁ, O0CBAUBACMBIX B paMKax JTUCHUIIJIMHBI:

- BUJII MHPOPMALIUH U CIIO-
coOBI €€ TIPEICTABICHUS B
3BM.

- aNrOpUTMBI (YHKITMOHHU-
poBanus UppPOBO CXeMO-
TEXHUKH.

- o0yyJaromuiics nepeuncisieT Bu-
JI6l THPOPMALIUU B CIIOCOOBI e
npejactasienns B OBM;

- BOCIIPOM3BOJIUT aJTOPUTMBI
(GyHKIMOHUPOBaHUS IU(PPOBOH
CXEMOTEXHHUKH.

pas3IMYHBIE BH]IBI OTIPOCA,
pelieHue 3aaa4, TeCTHPOBa-
HUE

l'[epeqeﬂb 3Haﬂﬂﬁ, 0CBAUBACMBIX B paMKax JUCHUIIJIMHBI:

- HCTIOJIH30BaTh THITOBBIC
CpPEACTBA BHIYUCIUTEILHON
TEXHUKH U POTPAMMHOTO
obecrieueHus.

- IIPOBOJIUTH KOHTPOJIb U
aHaiM3 rnpoiiecca GyHKIHO-
HUPOBaHUS HU(PPOBBIX CXe-
MOTEXHUYECKHX YCTPOMUCTB
1o (YHKIIMOHATBHBIM CXe-
MaM

- 00y4aromuiics IeMOHCTPUPYET
MMPAKTUYCCKUE HABBIKH UCIIOJIB30-
BaHUs TUIIOBBIX CPEACTB BBIYHC-
JUTENBHON TEXHUKH U MIPOTPaMM-
HOTro o0ecrneyYeHu;

- aHAIM3HUPYET ¥ KOHTPOJUPYET
npoiiecc PyHKIIMOHUPOBAHUS
UPPOBBIX CXEMOTEXHUYECKHX
YCTPOUCTB 10 PYHKITMOHATHHBIM
cXeMaM.

AKCIIEPTHOE HAOIIOICHUE U
OIIEHKa Ha JJaOOpaTOPHBIX U
MPAKTUYCCKUX 3aHATHUAX




PELIEH3US
Ha pabouyro nporpaMmy 1o AUCHUIUINHE
HUDPOBAA CXEMOTEXHUKA
JJIA CIICHUAaJIBHOCTHU ABTOMAaTHKA U TeJeMeXaHnKa

Ha TPAHCTIOPTE (3KEJIE3HOI0OPOKHOM TPAHCIIOPTE)

[Iporpamma pa3pabotana Ha ocHOBe DenepanbHOTO TOCYIAPCTBEHHOTO
00pa30BaTEIILHOTO cTaHaapra U MIPUMEPHOU [IPOTPAMMBI ®denepanbHOTO
roCy/IlapCTBEHHOTO0 00Opa30BaTENbHOTO YUPEKICHHS «YUYeOHO-METOJNYECKUN LEHTp IO
00pa30oBaHUIO Ha JKEJIE3HOJOPOKHOM TPAHCHOPTE» IO CHEIHAJIbHOCTH CPEIHEro
npodecCHoOHANBHOTO 00pa3oBaHus ABTOMAaTHKa M TeJeMEXaHWKa Ha TPaHCIOPTE
(>KeJIe3HOIOPOIKHOM TPAHCTIOPTE), Oa30Bast MOATOTOBKA.

[Iporpamma paccumtana Ha 64 dYacoB 00s3aTEeIBHON ayJUTOPHON Harpy3Ku
oOyyaromerocsi, U3 KOTopeix 48 yaca — TeopeTrueckue 3aHsATHs, 16 yaca — MpakTHYeCKHe
3aHATUA.

B paGoueit nporpamme ornpeneiéH nepedeHb BOIPOCOB, MOAISKALNX U3YIEHHUIO U
MPaKTUYECKOMY OCBOEHHIO, B HEW OIpeneieHbl 00JIacTh MPUMEHEHUsI U MeCTO y4eOHOMU
JTUCITUTIIMHBI B CTPYKTYpe OCHOBHOM TpodeccroHambHOM 00pa3oBaTeIbHONW MPOTPaMMEI.
B paboueii mporpamme ompeaeneHbl TPEOOBaHUS K YMEHUSM U 3HAHUSIM OOYJarOIIUXCS.
JlaHbl paniMoHaNbHOE pacipeielieHne y4eOHbIX YacoB 110 TeMaM U BUJIaM 3aHATHUH, a TaKkKe
coJiep’KaHue BHEAYJUTOPHOM pabOThI CTYJEHTOB.

B nporpamme yurena cnenuduka yueOHOTO 3aBEACHUS U OTpakeHa MpaKTUYeCcKas
HaIpaBJIEHHOCThH Kypca.

B nenom nporpamma orBedaeT 6a30BOMY YPOBHIO MOATOTOBKH CTYAEHTOB U MOYKET
OBITh PEKOMEHJIOBaHA KaK THUIIOBas MPH U3YYCHUU aHAJIOTHMYHOM TUCIUIUIMHBI B CPEAHUX

y‘le6HLIX 3aBCACHUIX.

Penensenr:

Haszapos C.M 7/~ _npenoaasatens Beiciied kareropuu TaTXKT - dumman
PI'VIIC



PELIEH3U1A
Ha paboyylo mporpaMmy 1o JUCHUTUINHE
HUD®POBAS CXEMOTEXHUKA

JJIA CIICHHUaJIbHOCTHU ABTOMAaTHKA U TeJIEMEXaHHUKa Ha TpaHCIIOPTE

(>KeTe3HOAOPO’KHOM TPAHCIIOPTE)

[IporpamMma paspaborana Ha ocHoBe @exepanbHOrO TroCyJApCTBEHHOIO 00pa30BaATEIBLHOTO
CTaHJapTa U MPUMEPHOH mporpaMmel DenepabHOr0 TOCYIaPCTBEHHOT0 00pa30BaTEIBHOTO YUPEKACHHUS
«Y4eOHO-METOANYEeCKHH TEHTp MO0 OOpa30BaHMIO Ha JKENE3HOJOPOKHOM  TPAHCIOPTE» IO
CIEUAILHOCTH CpelHero mnpodeccHoHabHOTO 00pa3oBaHUs ABTOMAaTHKa W TelleMEXaHWKa Ha
TpaHcnopTe (KeJIe3HOTOPOKHOM TPaHCIIOPTE), 6a30Bask MOATOTOBKA.

B paboueit mporpamMmme ompenenéH TEpEeUeHb BOIPOCOB, TMOMICKAINMX H3YUYCHUI0 W
MIPAaKTHIECKOMY OCBOCHHIO, B HEH OMpEIENIeHbl 001acTh IPUMEHEHHSI M MECTO yUeOHOU MUCIIUTIINHEI B
CTPYKTYpEe OCHOBHOH mpodecCHOoHaIbHOH o00pa3oBaTeIbHON MporpaMMbl. B paboueit mporpamme
orpesiesieHbl TpeOOBaHUsI K YMEHUSIM H 3HaHUSAM oOydvaromuxcs. [laHbl pacrpeseieHne y9eOHbIX 4acoB
10 TEMaM | COfIepKaHNEe BHEAYTUTOPHON PabOTHI CTYICHTOB.

B memom mporpamMMa orBedaeT 0a30BOMY YPOBHIO MOJITOTOBKH CTYIEHTOB W MOXET OBITH
pEeKOMEHJI0OBaHa KaK THUIOBas MpPH W3YYEHWH aHAIOTWYHOM MAWCHUIUIMHBI B CPEOHHUX y4eOHBIX

3aBEIECHUSIX.

Penenzent
Jleeun C.JI. - 3aMecTUTelsr  HadaJIbLHUKA

Prumesckoii JMCTAHIH CUTHAJIM3AIUH,
HEHTpaAN3aluil ¥ OJOKUPOBKH — CTPYKTYPHOTO
nojapaznenenuss  FOro-BocTtouHoii  aupexkuuu
UHPPACTPYKTYPhI — CTPYKTYPHOTO I0Ipa3/ieiICHuUs
LlenTpanbHOl  TUpeKIUH  HHPPACTPYKTYpHI-
dumnana OAO «PXKJ»
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