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1 IACIHIOPT PABOYEM MPOTI'PAMMBbBI YUEBHOM JJUCIUILIVHBI
1.106aacTh npuMeHeHusi padoueii mporpaMMbI

PaGouas mporpamma yueOnoi mucuumumaabl OIL08 Iludpomas cxemoTexHuka
SBJISIETCS. 4acThIO OCHOBHOW 00Opa3oBaTeNbHONW MPOrpaMMbl - MPOrpaMMbl TOATOTOBKU
crenuamctoB cpennero 3BeHa (masee — OOII-IIIICC3) B cootBercTtBUM ¢ PI'OC nis
cienpanbHocTH  27.02.03  ABTOMarmka W TEJIEMEXaHWMKa HAa  TPaHCIOPTE
(>keJIe3HOI0POKHOM TPAHCIIOPTE).

[lpu peammzamuu pabouell MpoTpaMMbl MOTYT HCIOJB30BATbCS Pa3IMIHBIC
oOpazoBaTeNbHBIC TEXHOJOIMHM, B TOM YHCJE JUCTAHIIMOHHBIC OOpa3zoBaTelbHbBIC
TEXHOJIOTHH, SJICKTPOHHOE 00yUCHHE.

PaGouass mporpamMmma ydeOHOW JUCIUIUIMHBI MOXET OBITh HCHOJb30BaHA B

npOo(eCCUOHATLHOM TOATOTOBKE, TMEPEIMOArOTOBKE M TMOBBIIICHUN KBaTH(HUKAIIUN
pabounx no npodeccusim:

DNEeKTPOMOHTEp MO OOCTY)XMBAaHHUIO W PEMOHTY YCTPOWCTB CHUTHAIM3AIINH,
HEHTpATU3aUHU U OJIOKUPOBKHY;

DNEKTPOMOHTAXKHUK MO CUTHAIM3ALINY, IICHTPATU3aIMU U OJIOKUPOBKE.

1.2 MecTo yueOHOoM quciMiinabl B cTpykType OOII-IINICC3:

VYyeonas gucummummHa OIL08 IludpoBas cxeMOTEXHUKA SBISETCS YacThIO
0611erpoheCCHOHATLHOTO IMKJIa OCHOBHOM oOpa3zoBatenbHOM nporpammbl OOIT-TTTICC3
B cooTBeTcTBUH ¢ PI'OC 1o cnemuansHOocTH CIIO 27.02.03 ABTOMAaTHKA U TeJIeMeXaHUKa
Ha TpaHcTopTe (PKEJIe3HOJ0POKHOM TPAHCIIOPTE).

1.3 ILltanupyemMblie pe3yJabTATbI 0CBOCHHUS Y4eOHOM TUCIUIIINHBI:

1.3.1B pe3ynbrare 0CBOCHUS yU€OHOM TUCITUTUIMHBI 00 yJaroIHIACS T0DKCH

yMETh.

— HCIOJIL30BaTh TUIIOBBIE CPEACTBA BHIUUCIUTEIHLHON TEXHUKU U MPOTPAMMHOIO
oOecreUYeHu;

— MIPOBOJUTH KOHTPOJIb M aHAJIN3 TIpoIIecca PYHKIMOHUPOBAHUS U(PPOBBIX
CXEMOTEXHUYECKUX YCTPOUCTB IO (DYHKIIMOHATIHHBIM CXEMaM.

3HATh.

— BHJIBI THGOPMAIIUN U CTIOCOOBI ee MpecTaBieHus B DBM;

— aropUTMBI QYHKIIMOHUPOBAHUS TU(PPOBOI CXEMOTEXHUKH.

1.3.2 B pe3ynbTare OCBOEHHUS Y4eOHOM AMCUMIUIMHBI OOYYarOUMICS JOJDKEH
c(hopMHUpPOBATh CIEAYIOIINE KOMIIETEHIIH:

- o0ume:

OK.01 BseiOupars criocoObl pemieHus: 3a1ad MNpoQecCHOHATBHON eI TEIbHOCTH
MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

OK.02 Hcnonb3oBarh COBpEMEHHBIE CPEACTBA MOUCKA, aHATM3a U MHTEpHpPETAUU
uHbpopMari ¥ WHGOPMALIMOHHBIE  TEXHOJOTHMU  JUJIT  BBIMIOJHEHHS]  3ajad
npodeccruoHaIbHOM eI TeTLHOCTH,

- npogeccHOHAIBbHBIE:



[1IK1.1 Anamm3upoBaTh pabOTy CTAaHIIMOHHBIX, IEPETOHHBIX, MUKPOITPOIIECCOPHBIX
Y IUarHOCTUYECKUX CUCTEM aBTOMATUKH IO MPHUHIIMIHAILHBIM CXEMaM



2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM IUCIATLIMHBI
2.1. O6beM y4eOHOI JTUCHMILIMHBI M BUAbI y4eOHO# padoThI

Ounas ¢popma 00yueHus

Bun yueOHoii padoThl

O0BeM yacoB

MakcumaJsibHasi yueOHasi Harpy3ka (Bcero) 83
O0si3aTesibHAs ayAUTOPHAsI yueOHasi HATPY3Ka (BCEro) 69
B TOM YHCIJIE:

JIEKUHU U 41
IIPaKTUYECKUE 3aAHATUS 12
nabopaTOpHBIC 3aHITHS 16
CamocrosiTesibHasi paboTa o0yyalomerocs (Bcero) 2
B TOM 4uCJIe€:

paboTa ¢ TEKCTOM 2
Ilpomesicymounas ammecmavyusn 6 gpopme 3x3amena (4 cemecmp) 12




2.2. TemaTnueckuii IVIaH M coepP:KaHUue y4eOHOM JMCIUIIIHHBI

HaumeHnoBanmue Copep:xanue yueOHOro Mmarepuaja i ¢GopMbl OPraHU3ALMM /1€ TeJIbHOCTH O0bem B
pa3jaeJioB M TeM 00y4aronmxcs yacax YPOBEHb 0CBOCHMS
1 2 3 4

Paznea 1. ApudpmMeTnyeckue oCHOBbI UG POBOii cCXeMOTe XHUKH 10
Tema 1.1. ®opmbl Conep:xkanue yueOHOro MmaTepuajia 6 2
npeacTaBjIe HUsA 3amauu U CTPYKTypa IUCHUAIUIMHBL. ColepikaHne TeM JUCLUILINHBL. 3HaYCHUE 2 OK 01, OK 02,
YHUCJIOBOI MH(OPMALNMHK | TUCHUITIMHBI HA COBPEMEHHOM 3Talle pa3BUTHsI OOIIECTBA U B CHCTEME ITOATOTOBKH IK 1.1
B UG} POBbIX CIELMATIMCTOB 10 aBTOMATHUKE U TEIEMEXaHUKE Ha JKEJIE3HOIOPOKHOM TPaHCIIOPTE.
ycTpoiicTBax OcHOBHBIE 0COOEHHOCTH CUCTEM CUMCIIEHHUS AT TpeACTaBIeHUs (3alucH ) HHpopMauu B

yCTpOMCTBax HU(PPOBOI CXEMOTEXHUKH (JJBOMYHAs, TBOMYHO-IECATUUHASL, BOCbMEPHUUHAS,

IIECTHAaTepUUHAasl CUCTEMbI CUUCIICHHUS).

dopmartsl IpeICTaBICHUS U ITepeJadn HHGopMaIuu Uit LUPPOBBIX yeTpoicTB. [lonsatue

Outa, OaiiTa, MAIIMHHOTO CJI0Ba. MaTeMaTHYECKUM M MAIIMHHBIM CIIOCOOBI 3aIIMCU

JIBOUYHBIX yrcesl. DOopMbI TPEACTaBICHUS Yncell C PMKCUPOBAHHOM U MJIaBAIOIICH

3anaroil. [lonstue o paspsaaHoi cetke. IIpencraBienne nNoNoXUTENBHBIX U

OTPHIIATEIBHBIX IBONYHBIX UM CEII B IIPSIMOM, OOPATHOM, JTOTTOJIHUTEITBHOM H

MO (GUIIMPOBAHHOM KOJIaX CO 3HAKOBBIM U 0€3 3HaKOBOIO paspsjia

B ToM yncie, NPAKTHYE CKUX 3AaHATHH 4

IIpakTuueckoe 3ansatue Ne 1. KogupoBaHue nenbix, JpOOHBIX M CMEIIAHHBIX YHCET B 2

pa3IMYHbIX CUCTEMAX CUMCIICHUS.

IIpakTHyeckoe 3ansitue Ne 2.KoaupoBanue nojioKUTENbHBIX M OTPULIATEIbHBIX 2

JIBOMYHBIX YK CEJl B IPSIMOM, OOpPaTHOM, JAOMOJHUTEIBHOM U MO (ULIHPOBAHHOM KOJIaX

CO 3HAKOBBIM M 0€3 3HAKOBOTO pazpsiaar»
Tema 1.2. Conep:xkanue yueOHOro MmaTepuajia 2 2
ApupmMeTnueckue Oco0eHHOCTH BHITIONHEHHS apU(METHUECKUX ONIEPAlMi ¢ MHOTOPA3psAHBIMH JIBOUYHBIMHU 2 OK 01, OK 02,
ornepauum ¢ KOJIMPOBAHHBIMU YHCJIAMU (CI0KEHUE, BBIYMTAHUE, YMHOKEHUE U JIEJICHUE) CO 3HAKOBBIM U IK 1.1
KOJAMPOBAHHBIMHU 0e3 3HaKOBOTIO pa3psja.
YHUCIaMHU [IpaBuna v MoOCIeAOBATENFHOCTD BBIMTOTHEHUS apH(METUUECKUX OTIepaIuii ¢

KOZAWPOBAHHBIMU IBOMYHBIMH YHCIIaMH C (PMKCHPOBAHHOM M IJIaBAIOIICH 3amATOH B
IpsIMOM, OOPaTHOM, JIOTIOJTHUTEILHOM U MOJU(UIIMPOBAHHOM KOJIE CO 3HAKOBBIM U 0e3
3HAKOBOTO paspsna. CroKeHNe U BEIYUTAHHE KOAUPOBAHHBIX JJBOMYHO - IECATUIHBIX YK CEIT
CO 3HAKOBBIM H 0€3 3HAKOBOTO paspsia




B ToM yncie, NPAKTHYECKUX 3aHATHH

N

IIpakTuuyeckoe 3ansaTue Ne 3. BoimomHeHne apuMETHIECKUX OTIEPAITUH C
MHOTOPa3PsIHBIMU ABOMYHBIMU KOAUPOBAHHBIMU YK CIIAMH CO 3HAKOBBIM U 0€3 3HAKOBOTO

paspsiza.

Pa3neu 2. Jlornyeckue ocHOBBI N POBOii CXeMOTE XHUKHU

11

Tema 2.1.
DO YyHKUHMOHAJIBHAS
JIOTMKH

Copep:xkanue y4eOHOro Mmatepuajia

dwuznveckoe MpeCTaBICHIE IOTHYSCKUX 3HAYCHUH JBOMYHBIX YU CEI IIEKTPHICCKIMH
curHanamu. [lonsTue o KOMOMHAIIMOHHOM cXxeMe U I (ppoBOM aBToMare. byneBsl
(mepexTrouaTeNbHbIe) QyHKIIUH, WX KOJTHYECTBO U CIIOCOOBI 3aJJaHM s, CYIIICCTBEHHBIC U
(MKTHBHBIC TIEPEMEHHBIE.

Crioco0bl peICTaBIeH U JOTHYECKUX MEePEKITIOUaTeNbHBIX (DyHKIIMI: BhICKAa3bIBAHHE
(cmoBeCHOE M MUCBMEHHOE), TabIuyHOE (MOHATHE O Ta0IUIIaX UCTUHHOCTH ) U
aHaJIMTUYECKas 3anuch (3anuch GopMyIoi). dnemMeHTapHble (OCHOBHBIE, Oa3UCHBIE
¢ynxunu U, NWJIN, HE) 1 xomOuHannoHHbIe (YHUBEpCAJIbHBIE, 0a30BbIC) JTIOTUYECKUE
(GYHKIIMY OJHOM ¥ JIBYX IEPEMEHHBIX, UX (PYHKIIMOHATIBHAS 3alIUCh Yepe3 TU3BIOHKIIHIO,
KOHBIOHKIMIO U HHBepcH1o. [loHsTre BrickasbiBanus. Onepanuy UMILTUKALIIH,
HKBUBAJICHTHOCTH ¥ CYMMBI 11O MOJIYIIO 2, UX CBOHCTBA.

Tabnu1bl KCTUHHOCTY JUIsl OCHOBHBIX (0a3MCHBIX) U YHHBEPCAIBHBIX (0a30BbIX)
Jornyeckux (pyHKIuN. PeneiiHo-KOHTaKTHBIN aHaIoT AJIeMEHTapHBIX U KOMOMHAIIMOHHBIX
JIOTHYECKUX (DyHKIIMH.

[TpuMeHeHMe 3aKOHOB, TOXXKJECTB M IIPABUJI AIreOphl JIOTHKH 151 3aITUCH ¥ TPe0Opa3oBaHUs
MepPEeKITIoYaTeNIbHBIX PyHKIUH. Y CcloBHOE rpadudeckoe obo3Hadenue (YI'O) oOCHOBHBIX
(6a3MCHBIX) U YHUBEPCATBHBIX (0a30BBIX) JTOTHYECKUX JIEMEHTOB JJIs peaTH3allii
3JIEMEHTAPHBIX U KOMOMHAIIMOHHBIX (PYHKLIHH

CamocrosiTeabHas padora MuHUMHU3aLMSI TOTHYECKUX (PYHKIUN

B ToM 4ncie, npaKkTHYe CKUX 3aHATHI

N

IMpakTnyeckoe 3ausiTue Ne 4. ®opmsbl ipesicTaBieHus QyHKIUN anreOpbl JJOTHKA U UX
MUHHMH3A1 .

2
OK 01, OK 02,
K 1.1

Tema 2.2. OcHOBBI
CHHTe3a U} POBBIX
JIOTH4YECKHUX YCTPOHCTB

Copep:xkanue y4eOHOro Mmatepuajia

SN

ANTOpUTM TIepexo/ia OT BHICKa3bIBAHMS K TAOTMYHON U (PYHKITMOHAIBHOW aHAJTMTHYECKON
dopme 3anucu neperTovaTenbHbIX GyHKIHH. OCHOBBI aHATUTUYECKOTO U IpaduuecKoro
(xaptbl Kapno) cnoco6oB MmunuMu3auuu GyHkuuil. Meronuka nepexojia 0T HOpMaJIbHOM K
COBEpILEHHBIM (POpMaM 3alUCH NEPEKITIoYaTeNbHbIX (DYHKIUN MPU aHATUTUYECKOM U
rpadMuecKkoM CIoco0ax.

OCHOBBI CHHTE3a U aHaJIM3a KOMOMHAIIMOHHBIX JIOTHYECKUX CXeM. AJITOPUTM Nepexoa OT

2
OK 01, OK 02,
K11




BBICKA3bIBAHUS K TAOTHMYHON U (PYHKITMOHAIBHON aHAIMTUYECKOU opMe 3amucu
neperToyaTeNbHbIX QyHKui. Crenuanbabie pasnoxerus [1O. He momHOCTHIO
onpeneneHnble (dactHeie) [1D. [locTpoenune GyHKIIMOHATBHONW CXEMBI JIOTHYECKOTO
ycTpoiicTBa MeToIoM crHTe3a. CHHTE3 He MOTHOCTHIO 33/IaHHBIX JIOTHYECKUX (PYHKITUH.
[TousiTre 0 3anpeneHHBIX U HEOMPEIeIEHHBIX Habopax apryMEeHTOB 3JI€MEHTapHBIX
bynkiuii. AHanu3 QyHKIHOHATBHBIX CXEM JIOTHYECKUX YCTpoiicTB. HekoTopbie
0COOEHHOCTHU MTOCTPOEHUS CXeM JIOTHYECKUX YCTpOUCTB. TexHuueckas peanuzanus —
MIOCTPOCHHE JIOTHUECKUX CXEM IO MepeKnouaTebHbM GyHKIUsIM. OcobeHHOCTH
IMOCTPOEHHUS JJIOTUUECKUX YCTPOMUCTB

B Tom YUCJIE, ITPAKTHYEC CKUX 3aHATHH

IIpakTuuyeckoe 3ausatTue Ne 5. [loctpoeHne cxem nUGPOBBIX JIOTUUECKUX YCTPOIMCTB
METO/IOM CHHTE3A.

Tema 2.3. Lln¢d posbie
HHTeTrpaJibHbIE
MHKPOCXeMbI

Copep:xkanue y4eOHOro Mmatepuajia

O6ume cBenenus o mudpoBbIX HHTErpaTbHBIX MEKpocxeMax (LIMMC) u obmacts ux
npumeneHus. OcaoBusie cepurt HUMC 1y1st mocTpOeHM s TOTHYECKUX YCTPOUCTB.
Knaccuduranus cepuit [IUMC no ¢pyHKIIHOHATPHOMY Ha3HAYCHHIO, PU3UYECKOMY
MPUHLHUITY PA0OTHI aKTUBHBIX 3JIEMEHTOB (CXEMOTEXHUYECKOE PEIICHUE), ITEKTPUUECKIM
¥ DKCIUTyaTalMOHHBIM ITapaMeTpam, BBIOTHSIEMBIM (DYHKIIHSAM, KIaccaM (TUIIaM).
Homenkmarypa u cepuu u@poBbIX HHTETPATBHBIX MUKpocxeM. KOoHCTpyKTHBHOE
odopmiIeHre UHTETpaTbHBIX MUKpocxeM. Crucrema nu@poOykBeHHOTO0 0003HaueHUs
cepuii T (POBBIX HHTETPATBHBIX MEKpocxeM. OcHoBHBIE TapaMeTpsl LIUMC.
Cpasuutenbubie napametrpbl HAMC ¢ pa3nuyHbIMUA BUAAMH CXEMOTEXHUYECKUX
peLICHU.

OOmast XxapakTepuCTHKa MOCIEA0BATEIbHBIX U KOMOMHALIMOHHBIX LIU(POBBIX JIOTUYECKUX
ycrpoiictB Ha ocHoBe [IUMC. ®yHKIIMOHANIBHBIE CXeMbI U YCJIOBHBIE TpaduuecKie
ob6oznavenust [IUMC B 3aBucuMOCTH OT ()yHKIIHOHATBHOTO Ha3HaueHUs. OcoOEHHOCTH
BrmoueHus [{UMC B QyHKITMOHATBHBIX CXeMax JIOTHYECKUX YCTPOMCTB

2
OK 01, OK 02,
K 1.1

Paznea 3. [lociienoBare1bHOCTHBIE UG pOBbIE YCTPOiicTBAa — IHM() POBbIE ABTOMATHI

12

Tema 3.1 Hudposbie
TPUITePHbIE CXeMBbI

Copep:xkanue y4eOHOro MaTepuaJia

o

OOume cBeeHUs O TPUITEPE KaK MPOCTEHIiEeM KOHEYHOM 1M (PpOBOM aBTOMATE.
HasnaueHnue TpUITEpOB M UX IPUMEHEHHUE B allllapaType >KEIE3HOA0POKHON aBTOMATUKU
u TeneMexaHuku. Tunel TpurrepoB. Knaccudukanus TpUIrrepoB mo crocody 3anucu u
yIpaBJieHUs HH(pOpMaIel, Opranu3almy Joruyeckux cBszeil. Haznauenue u
0003HaYeHNE BXOJOB U BHIXOJIOB TPUITEPOB. MeTOIMKA OMPEIETICHHS COCTOSHHS
TpurrepoB. OCHOBHBIE MapaMETPHI.

2
OK 01, OK 02,
K 1.1




[TocTpoeHue TPUITEPOB Ha OCHOBE JIOTUYECKUX HJIEMEHTOB HHTETPAJIbBHON CXeMOTEXHUKU
MeTOI0M crHTe3a. OCHOBHBIE IIOHATHS O CTATHYECKOM M JMHAMUYECKOM YIIPaBICHUU
tpurrepoM. [IpuHuun GyHKIMOHUPOBAHUS aCHHXpOHHOTO RS-Tpurrepa (6ucraduibHas
A4elika naMsaTH ) Ha ocHoBe jornueckux 3seMeHToB U-HE u MJIN-HE B unTerpanpHoit
CXEMOTEXHUKE C IMPSIMBIMH MHBEPCHBIMU Bxosamu. [locTpoeHne QyHKIIMOHAIBHON CXeMBbI
U Tporecc (PyHKIHMOHUPOBAHUSI OTHOCTYIIEHYATOTO U JABYyXCTyneH4yaroro RS-tpurrepa.
Oco0eHHOCTH TOCTPOEHUS U PaObOTH! ()yHKIIMOHAIBHBIX CXEM CUETHBIX TPUITEPOB.
[ToctpoeHune QyHKITMOHATBHBIX CXeM W MPUHITUI PabOThI TpUTTEpoB T-THIa, D-THMA.
[Toctpoenue ynuBepcaiabHoro JK-tpurrepa Ha ocHoBe RS-Tpurrepa ¢ yctpaneHuem
COCTOSIHUSI HEOTIPENIENIEHHOCTH. Y CJIOBHS IIOCTPOCHHUSI M pabOThI CHHXPOHHBIX TPUTTEPOB.
Tabnuua nepexooB Tpurrepa (TadiuIla UCTHHHOCTH ) M 3aKOH (DyHKIIMOHMPOBAHUS
Tpurrepa (XapakTepucTHYECKOE YpaBHEHUE TPUITEPA).

Hexotopbie 0co0eHHOCTH (DYyHKIIMOHAIBHBIX CXEM TPUITEPOB: pacllipeHHe
uHdopmarmonHsIx Bxo10B 1o U (MJIN), co3naHue BX0JJ0B aCHHXPOHHOM YCTaHOBKH
(cOpoca) B Hysnesoe (0) unu enuauyHoE (1) COCTOSTHUE TPUTTEPOB U X OJIOKMPOBKA,
CO3JaHKe JIOMOJIHUTENbHBIX BXOJIOB pa3peleHus. [loctpoenue u pabora cxeM B3anMHOIO
npeoOpaszoBanus TpurrepoB: RS—T; D —T; RST— D; RST— JK; JK — RS; JK—T;
JK—D. YcnoBHoe rpaduueckoe 0603HaYeHUE TPUTTEPOB

B Tom uncie, 1a00paTOPHBIX padoT

JlaGopaTopnasi padora Ne 1. VccnenoBanne pabOThl HHTETPAIBHBIX TPUITEPOB Ha
JOTUYECKUX DIIEMEHTax»

Tema 3.2. Lln¢pposbie
CYeTYMKHU UMITYJILCOB

Copep:xkanue y4eOHOro matepuajia

OOume cBeneHus o cueTunkax. HazHaueHne W TUMBI CYETYNKOB M TTEPECUCTHBIX
yerpoiicT. Kitaccudukanus u mapamerpsl c4eTuukoB. [IpuHIMn GyHKIMOHUPOBAHUS
CYETYMKOB. MaKCUManbHBIN (M30BITOUHBIN ) ¥ (PPEKTUBHBIN KOAPPUIIUEHTHI cUeTa
cuetyuka. [lepenonHenue cueTurka

[TpUHITUTIBI TOCTPOCHUS U PaOOTHI CYETUYMKOB Ha CIIOKEHUE i BEIYUTAHUE C
MOCJIEI0BATENIbHBIM, MTapauIeIbHBIM, CKBO3SHBIM M TPYIIIOBBIM IepeHocoM. Tabnuia
MepexoJ0B CYETUMKOB (TabIuila UICTUHHOCTHU, TAONINIIa COCTOSIHU ) U 3aKOH
(GyHKIIMOHUPOBAHUSI CICTUNKA (XapaKTepUCTUUIECKOE YpaBHEHUE). PaspsamaHocTs u
KOO(UITMEHT TIepecyeTa CYSTINKOB, BECOBOE COOTHOIIICHHE pa3psaoB. BBoa 1 BBIBOA
uH(OpMAIIUHY B CUETYHKAX (ITOCIIEOBATEIbHBIN U TapaylienbHbli ). CHHXpOHHBIC U
ACHHXPOHHBIC cueTYMKU. CUETYMK C U3MEHSIEMbIM HaIIpaBJIeHUEM cUeTa (PEBEPCUBHBIIN
cyeTunk). CaMOOCTaHABIMBAIOIIMICS CYCTUNK. JICKaTHBIA TBOMYHO- IECATHIHBIN
cuetuynk. [locTpoeHure U MpUHITUTT paOOThI CYETYMKOB C MEPEMEHHBIM KO (hpuIineHTom
nepecuera. KosiblieBbie CHETYMKU.

2
OK 01, OK 02,
K 1.1




[locTpoeHne CyMMUPYIOILIETO ABOMYHOIO CYETUHMKA METOJIOM CHHTE3a. BapuaHnTsl
rpaduyeckoro n300pakeHus QYHKIIMOHAIBHBIX CXeM CUCTUYHMKOB (BEPTHKAIBLHOE U
TOpU30HTAJIbHOE). YCIOBHOE Tpaduieckoe 0003HaueHue cueTunkoB. KackanHnoe
COEIMHEHUE CUETYHUKOB (MHOTOpa3psiIHbIe CUeTYUKHU ). CXEeMBbI IETUTENS YaCTOThI
UMITYJIbCHOM TIOCIIEIOBATEILHOCTH Ha OCHOBE IBOMYHBIX CUCTUYMKOB (HA3HAUCHHE,
MPUHILIKI TOCTPOCHUS U paboTa JenuTeneil ¢ pasnuyHbIMUA KoddduiimeHTaMu eneHus)

B ToM umcIe, 1a00paTOPHBIX PadoT

JlabopaTtopuas padora Ne 2. VccnenoBanue yHKIIMOHATBHBIX CXeM CUETUHKOB.

Tema 3.3. Perucrpsl

Copep:xkanue y4eOHOro MmaTepuajia

OOume cBeneHus o peructpax. Haznadenue u Tunel peructpoB. Knaccudukanus
peructpoB. [IpuHIKT MOCTpOSHHS 1 pabOTHI TTOCTIEIOBATEIbHBIX, TapaJUICIbHBIX,
MOCTIeIOBATEIHHO- TaPAJUICITBHBIX M ITapaJIeITbHO-TOCIEA0BATEEHBIX PETHCTPOB ITPH
BBO/JIE U BBIBOJIe HH(opMaruu. OcobeHHOCTH Mmapada3Horo napamuiebHOrO perucrpa.
KosnbleBbie perucTpol, UX Ha3HAYCHNE, OCOOCHHOCTH ITOCTPOCHHS M THHAMHKA PaOOTHI.
Peructpsl ¢ BHICOKUM HMIIEIaHCOM, IPUMEHEHHE UX B BBIYMCIUTEIbHBIX KOMILIEKCAX.
PeBepcuBHBII perucTp, Ha3HAYEHUE, TPUHIUI TOCTPOEHUS U 0COOEHHOCTH IPUMEHEHHUSL.
Cruraronme periucTpsl ¢ MErsiIMU TpueMa JBOUYHOM HHGOPMAIIIH B ITOCICAOBATEIIEHOM
KOJIe U BBIJIaYM — B MapajieIbHOM KoJie U Ha000poT. CABUTAIOIIME PETUCTPHI KaK
npeobpaszoBarenu koj10B. BydepHsie peructpsl.

BapuanTsl rpaguyeckoro n3o0paxkeHus (GyHKIHOHAIBHBIX CXEM PEruCcTPOB
(BepTUKaIbHOE U TOPU30HTAIBHOE). YCIIOBHOE Tpaduueckoe 0003HaYCHUE PETHCTPOB.
Peasn3anus cxeM perucTpoB Ha TPUTITEpaX PazIMUHbIX THIIOB

N BN

B Tom 4ucie, 1a00paTOpHBIX padoT

JlaGopaTopnasi pabora Ne 3. MccinenoBanne QyHKIIMOHAIBHBIX CXEM PETUCTPOBY

2
OK 01, OK 02,
K 1.1

Pa3nea 4. KomOuHaumonnbie nug poBbie yCTpoiicTBa

18

Tema 4.1. llIudg patopsl
U Aenmd paTopbl

Copep:xkanue y4eOHOro marepuajia

Hasnauyenue numgparopoB u Aenm@paTopoB KaK 3JIEMEHTOB IPeoOpa3oBaHUs YA CIOBOI
nHpopmanuu. [IpuHiun noctpoenus U padboTel M ppaTopoB U aenmppaTopon. Tabmuima
UCTHHHOCTH Tpoliecca PyHKIIMOHUPOBaHUA M pparopa u aenmdparopa. MaTpudHele,
JTMHEHHBIC U IPAMOYroJibHbIe nenmdparopbl. EMkocTs mmdpaTopoB u nemmdpaTopos.
dopmatel BXOJHOTO KOJIa: TBOMYHBIN U TBOMYHO-ICCATHYHBINA. MHOTOCTYIIEHYAThIC
nemmdparopbl.  YciIoBHOE rpaduyeckoe o0o3HaueHue mmdpaTopoB U aemm@paTopos.
Amnanu3s cxem nmdparopoB u aenmbpatopoB B 6azucax NN, M-HE, NJIN-HE

N

B Tom uncie, 1a00paTOPHBIX PadoT

JlaGopaTopnasi pa6ora Ne 4. MccinenoBanne QyHKIIMOHAIBHBIX CXeM MM (PATOPOB U

2
OK 01, OK 02,
K 1.1
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Jenm(paTopoB

Tema 4.2.
IIpeoOpa3oBaTtein KonoB

Copep:xkanue yueOHOro MaTepuajia

o

Hasnauenue npeobpazoBareneit koaoB. [IpuHuun noctpoenus u paboTsl mpeodpa3oBaTes
JABOUYHOTI'O ITOBUIIMOHHOTO YK CJia B CIICHHUAJIBHBIC IBONYHBIC MAIIIMHHBIC KOJAbI 1
MAaIIMHHBIX KOJIOB OJJHOTO BHJIA B IPYroid, TpeoOpazoBaTesis ABOMYHO-AECATUYHOTO KO/Ia
B JIBOMYHO-AECATUYHBIN KO Ipyroro BUAa, mpeoOpa3oBaTes KOJOB s U(POBOi
KOoIMpOoBKH. OCOOEHHOCTH TOCTPOCHHUS CXEM TIPHU MEPEX0/IE U3 KOJOB OJJHOM CHCTEMBbI
CUMCIIeHUs B Apyryro. Tabmuiia MCTUHHOCTH Mpoliecca PyHKIIMOHUPOBAHUS
npeobpas3oBarelis KOAOB.

YcnoBHOe rpadguyeckoe o0o3HaYeHUE MTpeodpazoBareneld KoaoB. AHAIN3 CXeM
npeoOpasoBarenei koaoB B 6azucax WUJIN, U-HE, NJIN-HE

N

B Tom YHUCJIE, TPAKTHYEC CKUX 3aHATHH

IIpakTnyeckoe 3ansiTHe Ne 6. Jlornueckoe NpOEKTHPOBAHHE CUETHBIX CXEM».

2
OK 01, OK 02,
K 1.1

Tema 4.3.

MyJabTHILIEKCOPBI U
AeMYJIbTHUILIE KCOPbI

Copep:xkanue yueOHOro Mmatepuajia

Ha3HaueHnue MyJIbTUINIEKCOPOB U IEMYJIBTUILIEKCOPOB KAK 3JIEMEHTOB YCTPOUCTB
nepenayy u npueMa uHpopManui. MynbTUIIIIEKCOPBI Kak U (PPOBbIE MHOTOIIO3UIINOHHBIE
MEPEKITI0YATENIN -KOMMYTATOPBI. JleMyIbTUILIEKCOPHI KaK CEIEKTOPBI-PaclpeeIuTeNnN
BXOJIHOI'O CHTHAJIa, pPaCLIIMPUTEIN KaHAJIOB.

[MpuHIHT TOCTPOCHUS M PYHKIIMOHUPOBAHHS MYJIBTUTIIIEKCOPOB U IEMYJIBTUIIIIEKCOPOB.
Oco0eHHOCTH UCIOJIB30BAHM S MYJIBTUIIIICKCOPOB [UIA IepeAadr MHPOPMALIUU U3 MHOTUX
KaHaJIOB B OJIMH B MTOCIIEIOBATEILHOM KOJIe ¥ TTpeoOpa3oBaHus MapauIeIbHOTO KOIa B
MIOCJIEIOBATENbHBIN. MyIbTHUIIIIEKCOPHOE U IEMYIIBTUILIEKCOPHOE AepeBo. Tabiauna
UCTUHHOCTH Ipoliecca PyHKIIMOHUPOBAHUS MYJIBTHUILIEKCOPOB U IEMYJIbTUIIIIEKCOPOB.
IIpumMeHeHne MyIbTUIIIIEKCOPOB U JEMYIBTUIIIIEKCOPOB KaK KOMMYTAaTOPOB KaHAJIOB.
[TonsiTHE O CceneKkTopax-MyIbTUIITIEKCOpaX. YCIOBHOE rpaguieckoe 0003HaYeHHUE MYIIbTH -
IIJIEKCOPOB U IEMYJIbTUILIIEKCOPOB

N BN

B Tom yucie, 1a00paTOpHBIX padoT

JlaGopaTopnasi padora Ne 5. VccinenoBanue QyHKIIMOHAIBHBIX CXeM MYJIBTUIIIIEKCOPOB
U JIEMYJIbTUILIIEKCOPOB.

2
OK 01, OK 02,
K 1.1

Tema 4.4.
KoMOuHALIMOHHEBIE
JABOUYHbIE CyMMATOPBI

Copep:xkanue y4e0OHOro matepuajia

2
OK 01, OK 02,
K 1.1
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Hasnauenue u knaccugukaiss KOMOMHAMOHHBIX cyMMaTopoB. [locTtpoeHune MmeTogom
CHHTE3a U YCIOBUS (PYHKIIMOHUPOBAHUS OJHOPA3PSTHOTO KOMOMHAITMOHHOTO
nosrycymMmaTopa. Tabiauia HCTHHHOCTH Ipoliecca (GyHKIIMOHMPOBAaHU S KOMOWHALMOHHOTO
cymmatopa. [loctpoenne u paboTa MoOIHOroO OAHOPA3PSAIHOTO KOMOMHAIIMOHHOTO
cymmaropa.

MHoropa3spsiiHble CyMMaTOpbl MOCIEI0BATEIBHOIO U MTapaJUIEIbHOIO JeHCTBUS C
3allOMHUHAaHHUEM IEpEeHO0ca, I0CIEeI0BATEIbHBIM CKBO3HBIM IIEPEHOCOM, MapajlieIbHbIM U
rpynmnoBbIM epeHocoM. CriocoObl MOBHIIIEHUS ObICTPOIEH CTBH S TapaLUIEIbHBIX
cymmaTopoB. HakarimBaronme JTBOMYHbBIE CyMMATOPBI. JleCATHYHbBIE CyMMATOPHI.
Kackagnoe coequHeHrne cyMMaTOpoB. Y CIOBHOE rpaduyeckoe 0003Haue€HHE CyMMaTOPOB.
Ananu3 QyHKIIMOHAIBHBIX CXEM CYMMAaTOpOB

B ToM uncie, 1abopaTOpHBLIX PadoT

JladopaTopuasi padora Ne 6. VccienoBanue GyHKIIMOHATBHBIX CXEM CYyMMAaTOpPOB.

Tema 4.5. LIn¢pposbie

Copep:xkanue y4eOHOro Mmatepuajia

KOMIIAPaTOPBbI

Hasnauenue u kaccugukanus nuppoBbIX KOMIIApaTOPOB — cXeM cpaBHeHUs. OCHOBHbIE
olepanuy Nopa3psaHoro CpaBHEHU IBYX CPaBHHUBAEMBIX IBOMYHBIX YHCEIl HA OCHOBE
anreOpsl JTOTUKH. [[pUHIINIIBI paBEHCTBA M HEPABEHCTBA IBOMYHBIX uncel. [IpuHiun
IIOCTPOEHUS U Tpo1iece (PyHKIIMOHUPOBAHUS OJHOpa3psAAHOro komnaparopa. [locrpoenune
U paboTa MHOTopaspsiHOro KommnapaTtopa. TaGnuia ucTHHHOCTH (DyHKIIMOHUPOBAHUS
kommnaparopa. CriocoObl HapallBaHUS Pa3psAAHOCTH KOMIIapaTopoB. KackaiHble cxeMsl
KOMIIapaTopoB. YciIoBHOE Ipaduueckoe 0003HaUEHUE KOMIIApaTOPOB

NN NN

2
OK 01, OK 02,
IK 1.1

Pasnea S. ludg posbie 3amo

MHHAKOIMeE YCTPOHCcTBA

(o]

Tema 5.1.

Conep:kanue y4eOHOro MmaTepuajia

N

Knaccnpukanus n
napaMeTpbl
3aIIOMHUHAIOIIUX
YCTPOHCTB

OO0ms XapakrepucTUKa M Ha3HAYeHUE U (PPOBBIX 3aIIOMUHAIONIMX YCTPONUCTB.
Knaccudukamms u mapameTpsl HHGPOBBIX 3aTIOMUHAIOIIMX YCTPONCTB MO (PU3UIECKUM
MPUHLIUIIAM Pa0OThI, IO TEXHOJIOTUH U3TOTOBJIEHUS, CIOCO0Y U300paKeHUS YK Cel,
crocoOy 3armoMUHaHKS HH(GOPMAIIMH, TIO KPaTHOCTH CUUTHIBaHUS. METOAbI pa3MenieHus
nHpopmanuu (aapecHas u 0ezaapecHas). Mepapxus (cTpykrypa) 3allOMHHAIONX
yerporict (O3Y, 113V, TIII3Y). OcHOBHBIE XapaKTEPUCTUKH 3alIOMUHAIOIMX YCTPOUCTB:
€MKOCTb, OBICTPOJICHCTBHUE, HAZIGKHOCTh M SKOHOMUYHOCTH. [loHsATHE 0
cBepxonepaTuBHOM 3aroMuHaromeM ycrporctse (CO3Y). Opranuszanus 6e3aapecHoit u
BUPTYaJIbHON NaMSATH (Mara3uHHasl, CTEKOBas, aCCOL[MATHBHAs1, HETIOCPEACTBCHHAS U
NpSIMOU ajjpecarui)

2
OK 01, OK 02,
K 1.1

Tema 5.2. OnepaTuBHbIe

Copep:xkanue y4e0OHOro matepuajia
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3alIOMHMHAaIONMe
YCTPONCTBA

Ha3nauyenue, NpUHIUI TIOCTPOEHUS U PEKUMBI pabOThI ONlEPaTUBHO-3aIIOMUHAIOIIETO
yerporictBa (O3Y) — 3amuch, XpaHeHHE U YTCHUE HHQPOPMAIUH B dJIEMEHTaX MaMsATH
O3YV. Oprannsauus namsata B O3VY. [locTtpoeHne cXeM 3allOMUHAIOIMX JIEMEHTOB
muHamMuueckux u cratudeckux O3Y. Ctpykrypa matpul HakonuTeneil napopmannn O3Y.
CxeMbl ornepaTUBHBIX 3alIOMUHAIONMX YeTporcTB Ha ocHOBe TTJI-ctpykryper u MJIII-
CTPYKTYPBI C OJIHOKOOPAMHATHOM U ABYXKOOpAMHATHOW BbIOOpKOii. Cratnueckue O3Y
(perucTpoBbIe, MaTpUUHBIE, (ailIoBbIe, TOpa3psaAHble, OaliToBbIe). [Junamudeckue O3Y.
Cxemotexanka O3Y Ha 0TeUeCTBEHHBIX MUKpOCXeMaX. Y CIOBHOE rpaduieckoe
0003HaYeHHE ONEPAaTHBHO-3aIIOMUHAIOIIETO YCTPOCTBA

OK 01, OK 02,
K 1.1

Tema 5.3. IlocTostHHBIE
3aIIOMHUHAIOIIE
yCTpoiicTBa

Conep:kaHue y4eGHOTro MaTepuasa

Ha3nauenue u knaccuukanusi MOCTOSHHBIX 3alOMUHAaOIMX ycTpoiicTs (I13VY).
OneMeHTHas 6a3a U OpraHU3alis OCTOSHHBIX 3alIOMUHAIONMX YCTpoicTB. [locTosHHbBIE
3allOMUHAIOIME YCTPOMCTBA MACOYHOTO TUIIA U TPOTPAMMUPYEMBIE T10JIB30BATEIIEM.
IToctpoenue I13Y paznuunbix Bu0B. [IpuHiun nporpammupoBanus noas3osarenem 113V
(9TIEKTPUYECKUM CUTHAJIOM M MackupoBaHueM). OCOOCHHOCTH MOCTPOCHUS
nepenporpaMMHUPYEMBbIX MOCTOSHHBIX 3antoMuHanmx ycrpoiicts (III3Y). Cxema TIII3Y
C MHOTOKPATHBIM 3JIEKTPUUECKUM MepernporpammupoBanuem. I3V ¢
yABTPaUOIETOBBIM CTUPAHUEM U 3JIEKTPUUECKON 3alUChI0. Y CIOBHOE Tpaduieckoe
0003HaYEHME MMOCTOSHHBIX 3a[IOMUHAIOIMX YCTPOUCTB

2
OK 01, OK 02,
K 1.1

Paznea 6. Anasnoro-uudposnie u nug po-ananoropbie npeodpasoparen uH¢ opManun

(ee]

Tema 6.1. Lind po-
aHAJIOTOBBIE

npeodpazoartesu (LLAIT)
KO/1a B HANPSIZKe HUe

Copep:xkanue y4eOHOro matepuajia

SN

HasnadeHnne u OCHOBHBIE TapaMeTphl U (PPO-aHATOTOBBIX TTpeodpazoBareneii (LIATL).
Merobl TpeoOpa3oBaHms KoJla B aHAJIOTOBBINM curHa)l. OCHOBHBIE CXeMHBIC PEIICHUS
MOCTpOeHUS U (PPpO-aHaIoroBeIX mpeodpazosateneii: [IAII ¢ mpenn3noHHBIME
PE3UCTOPHBIMHU MaTpUllaMu U 6e3marpuunbie. [locTpoenne u mpuHIUI pabOThl CXEMBbI
LIAIT ¢ npenn3noHHBIMU pe3ucTopHbiME MaTpuiiamu (LIAIT ¢ BecoBbIMH TBOUYHO-
B3BEIICHHBIMH COTIPOTHBIICHUSIMH ) K HA OCHOBE MaTpullbl R-2R ¢ cyMmMupoBaHueM TOKOB.
CXeMOTeXHUYeCKHe MPUHIIHITHI IH(PPO-aHATOTOBBIX TPeoOpa3oBaTeiell U UX MOCTPOCHHE
Ha 3JIEKTPOHHBIX KII0YaxX. YCIOBHOE rpadguyeckoe 0003HaueHHEe LU (PO-aHATOTOBBIX
npeoOpaszoBaresneit

N

B ToMm uncie, 1abopaTOpHBIX padoT

N

JlaGopaTopnasi padora Ne 7. MccnenoBanne QyHKIIMOHAIBHBIX CXeM IM(PO-aHATIOTOBBIX
npeobpazoBaremnei»

2
OK 01, OK 02,
IK 1.1

Tema 6.2. Anajioro-
M@ poBbIE

Copep:xkanue y4eOHOro matepuajia

Haznauenue u 0CHOBHBIE ITapaMeTphI aHATOTO-IIUPPOBBIX TTpeodpazoBareneit (ALIIT).

N

2
OK 01, OK 02,
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npeodpa3zoBartenu (AL
HH(p OpMaLUH

[Mpunnun ananoro-mudposoro npeodpazoBanus nHdopmannu. [lonstue o
JUCKPCTU3allu, KBAHTOBAHHUH U KOOAUPOBAHU U HEIIPCPBIBHBIX CUTHAJIOB. MCTOHBI
npeoOpa3oBaHKs aHAIOTOBOTO CHTHaja B KoJI. [IpMHITUIT MOCTPOSHMS aHATOTO- U PPOBBIX
npeobpa3oBareneil CHTHAJIOB 10 METOIaM CTYIIEHYATOTO U MOCIE0BATEIbHOTO
NPHUOJIMKEHU ST OTIOPHOTO HAIPSHKEHUS U € TIApAIISITBHBIM ITPeoOpa3oBaHuEeM.
[IpeobGpazoBatens yria moBopoTa B ABoMYHbIN KoJ. [locnenoBarensubie AL ¢
SIMHUYHBIM U C TBONYHO-B3BEIICHHBIM TPUOIMKEHUEM. Y CITIOBHOE Tpaduieckoe
0003HaUeHKE aHAIOTO- 1T (PPOBBIX MTpeoOpazoBaTenen

B Tom uncie, 1a00paTOpHBIX padboT

JladopaTopuasi pa6ora Ne 8. VccrenoBanme QyHKIIMOHATBHBIX CXEM aHAJIOTO-IH(POBHIS
npeoOpaszoBareneii»

K 1.1

Paznen 7. Mukponpoueccopsl 1 MUKPOIIPOLIECCOPHbIE YCTPOMCTBA

Tema 7.1. Oo1me

Conep:xanue y4eOHOro MmarepuaJia

CBeIeHHsI O
MHKPOMPOIecCOpax H
MHKPOTIPOIE CCOPHBIX
cucremMax

OCHOBHBIE OIIPEJENICHUS U IOHATUS O MUKPOIPOILleccOpax Kak MpUMepax LUQPpOBOro
aBToMata. Ha3zHauenue, knaccudukanys 1 TUIIOBasi CTPYKTypa MHUKpormpolieccopa. /[Ba
M10/1X0/1a K MOCTPOEHUIO MPOIIECCOPOB: MPUHIUIIBI CXEMHOM JIOTUKU U MPOTPAMMHUPYEMON
gorukd. CriocoObl OpraHrU3alUy YIPaBICHUS BBIYUCINTENbHBIM IIPOLIECCOM.
Knaccudukarus MUKpOIIPOIIECCOPHBIX cpeaCTB. II0KOIeHNsT MUKPOIIPOLIECCOPOB.
OGnactu npuMeHeHHst MUKpoIpolieccopoB 1 MUKpoOBM. Ponb MukpomnporneccopHoit
TEXHUKH MPH CO3JJAHUH CUCTeM 00paboTKu JaHHBIX. [lepcrieKTUBEI pa3BUTHS U
HCITOJIb30BaHUsI MUKPOIIPOLIECCOPHBIX CPEACTB

CamocrosiTeabHasi padora O0630p OAHOKPUCTAIBHBIX MUKPOKOHTPOJIIEPOB

-

2
OK 01, OK 02,
IK 1.1

Tema 7.2.
Muxkponpoie ccopHbie
ycTpoiicTBa

ConepxxaHue yuyeOHOro MmaTepuasa

OnHokpucTanbHble MUKpoIporieccopbl. CTPYyKTypHasi CXeMa U apXUTEKTYpHOE
MOCTPOEHHUE OJTHOKPUCTAIBHOIO MHUKporpoieccopa. CocTaB, Ha3HaAUCHUE U TPUHIIUIIBI
B3alMOCBSI31 OCHOBHBIX OJIOKOB B CTPYKTYpHOW cxeMe MuKporporeccopa. Hasnauenue
OCHOBHBIX CUTHAJIOB M BBIBOJIOB. B3anMosieiicTBue ycTpoiicTB MUKpoIpolieccopa mpu
BBITIOTHEHU W KOMaH 1 yripaBiieHus. Komau sl Mukpomnpoieccopa. OcobeHHOCTH
peanu3ay KOMaH/ iepeaadn ynpasieHus. OpraHuzaius HamMsITd MUKPOIIPOIIECCOPOB.
ManmHHbIe TaKThl U LUKIIBI (BpeMEHHas quarpamma ukioB). MHpopmaius cocTosHus.
3anyck Mukponpoueccopa. CocTosiHUS 3aXBarta, pepblBaHus, ocraHoBa. [lonsTue o
IPOrpaMMHOM 00eCIIeueHU N

2
OK 01, OK 02,
K 1.1

IIpome:kyTouHasi aTTecTanus - IK3aMeH

12

CamocTosiTe1bHas padoTa

Bcero

83
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Jlns XapaKTepUCTHKN YPOBHS OCBOEHUS y4eOHOTO MaTepHasa UCIIOIb3YIOTCS CIIEAyIoIme 0003HauYeHHS:
1. -o3HaKOMUTENBbHBIN (y3HAaBaHUE paHee U3yYeHHbBIX 00BEKTOB, CBOWCTB);
2. - penpOYKTUBHBIH (BBIITOJIHEHUE AESTEIBHOCTH 110 00pasily, HHCTPYKIIUU WIJIH I10J] PYKOBOJICTBOM)
3.- IPOAYKTUBHBIN (IUTAHUPOBAHHIE M CAMOCTOSTEIBHOE BHIIIOIHEHHUE ICSTEIFHOCTH, PeIeHHEe MTPOOIEMHBIX 33/1a4)
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3. YCJIOBUS PEAJIMBAILIAA TTPOTPAMMBI YYEBHOM JUCIHUATIIAHBI
3.1 TpeOoBanus K MHUHMMAIBHOMY MATePHAIBHO-TEXHUYECKOMY

o0ecre4eHn o
Yyebnas nuctuimHa peamsyercs B Jaboparopun «IludpoBas cxeMoTeXHUKaY .
OO6opynoBaHue yueOHOTO KaOMHETA:

Pabouune mecTa o koanuecTBy oOydaromuxcs (CToJ, CTyi);

O60pynoBaHHOE pabouee MECTO MPEToJaBaTeNs;

Mertonnueckoe oOecrieueHre JUCIUTUINHBL

Pa3zmarounslii MaTepuai AJist CTYCHTOB I10 TUCIIUTUIHE,

Harnsinueie nocoOwust.

[Inakarsr;

CTEHABl JJIsl BBITIOJHEHWS J1a0OpaTOpHBIX paboOT: CTEHA TuIla
OUCOCHP.001 PO (1068);

creng turra OMOBDUCP.001 PD (1097); 17J1-03.

H3meputenbHbie TPUOOPHI:

OJTHOJTY4€BbIE 3JICKTPOHHBIE OCHMILIOrpadbl U MYJIbTUMETPHL

["'eneparop rapMOHUYECKUX KOJICOAHNH;

KoMITIeKT MOHTaXHBIX HHCTPYMEHTOB (HA0Op OTBEPTOK, TIOCKOTYOIIHI,
OOKOpe3bl, MAsJIbHUK C TPUHAIICKHOCTSIMHU Il  TaWKW, MUHIETHI,
U3MEPUTENbHBIE LIYIIbI);

HAaOOpHl DJIEMEHTOB U OWIOJSIPHBIE U TOJIEBBIE TPaH3UCTOPBI,
TUPHUCTOPBI, KOMIIOHEHTOB:  TIOJYIMPOBOIHUKOBBIX  MNPHOOPOB  (AHOMIHI,
ONTOMNaPHI, IU(PPOBbIE U AHAIOTOBbIE MUKPOCXEMBI), PE3UCTOPHI (MIOCTOSIHHBIE
U TEePEeMEHHBbIC),  KOHJIEHCATOPhl  (IMOCTOSIHHBIE W TIEPEMEHHBIE),
MajiorabapuTHBIS JIPOCCEIIH, MajorabapuTHBIC TpaHchopMaTopbl
(MMITyJIbCHBIE, COTIIACYIOIINE, TOBHIIIAIONINE, TOHIKAIONINE) U 1.

JIOKaJTbHAsl CETh C BBIXOI0M B Internet;

JMIICH3UOHHAsI orepalionHas cucteMa Windows 7;

mvieH3uoHHas nporpamma Microsoft Office 2013;

JMLIEH3NOHHAs aHTUBHPYCHas porpamma Dr Web;

Texuuueckue cpencTBa 00ydeHUS:

KOMITBIOTEPHI IO KOJIMYECTBY 00YUarOIINXCSI

nepudepuitHbIe YCTPOUCTBA (CKaHep, MPUHTED);

MYJIbTUMEIUNHBIN IPOEKTOD;

NP COHAITBHBIN KOMIIBIOTED, METALIOIIIACTUKOBAS TOCKA.

3.2. UupopmanmoHHOe 00ecneYeHHe peaTu3aluu MPporpaMmMbl

Jlns  peanm3anmuu  IporpaMMbl  OMOIHMOTEUHBIH  (OHI  0Opa3oBaTCILHOM
OpraHu3allid HMMEET TICYaTHbIC W/WIM  DIIGKTPOHHBIE 00pa3oBaTCIIbHBIE M
uHPOPMAITMOHHBIE PECYPCHI, UCITOJIb3yeMbIe B 00pa30BaTeIbHOM IIPOIIecCe.

16



IlepeyeHb pexkOMeHAYeMbIX Y4eOHbIX HM3IAHUH, JOMOJHUTEILHOMI
Jurepartypsl UHTepHeT-pecypcoB, 0a3bl JAHHBIX 0U0JIM0TEYHOr 0 PoHaA:

3.2.1.0cHOBHBIC HCTOYHUKU:

OcHoBHas1 IMTEpPATYypa
1. ®ponoB B.A. Iludporas cxemorexnmka: Yacte 1.0OcHOBBI mH(POBOH
cXeMOTeXHUKH: yueOHUK: B 4 4. — M.: ®I'BY IO «Y4eOHO-METOIUIECKHUM TIEHTD

1o 00pa30BaHUIO Ha KENE3HO0POKHOM TpaHcmopte», 2020.- 292¢. ISBN 978-5-
907206-18-2 — TekcT: 2NMeKTPOHHBIN // DNEKTpOHHO-O0MOMoTeuHast cuctema YMI]
XAT [caiit].—URL: http://umczdt.ru/books/41/242200. — Pexum moctyma: Db
«YMLI XK T», no maposiro

2. ®pono B.A. IludpoBas cxemorexnuka. Yacte 2.IlpencraBneHue
uHpopManuu B IU(POBBIX yCTPOWCTBax : ydeOHWK: B 4 4. — M.: ®I'BY JIIO
«Y4eOHO-METOUYECKUN  LIEHTp MO O0Opa30BaHMIO HA  JKEIE3HOJOPOKHOM
tpancropte», 2020. -400c. ISBN 978-5-907206-19-9— TekcT: »1IeKTpOHHBIA //
DJIEKTPOHHO-OMOIMOTEUHAS cUcTeMa YMI AKAT [caiiT].—URL:
http://lumczdt.ru/books/41/242201/. — Pexum nmoctyma: Db «YMIL X/T», mo
napoJIto

3. ®ponoB B.A. IludpoBas cxemorexnuka. Yactb 3. Apudmerndecko-
JOTUYECKHE OCHOBBI ITU(PPOBOM CXEMOTEXHUKHU: yueOHUK: B 4 u. — M.: ®I'BY IO
«Y4e0HO METOIMIEeCKUM TIEHTP 10 00pa30BaHMIO Ha JKEIe3HOJJOPOKHOM TPAHCIIOPTEY,
2020.- 600c. ISBN978-5-907206-20-5 — TeKcT: 27eKTpOHHBIHN // DJIEKTPOHHO-
OubmMoTeuHast cucrema YMI] KAT [caiiT].—URL:
http://umczdt.ru/books/41/242202. — Pexum noctyna: OB «YMIL XIT», no
nap OJIro

4. ®ponos B.A. Iludposas cxemorexnuka. Yacts 4. Iludposbie yctpoiicTBa
00paboTku uHpopMmaiuu: y4deOHuk: B 4 u. — M.: ®I'BY [IIO «YuebOHo-
METOJMYECKUN LEHTP MO 00pa3OBaHUIO Ha JKEJIE3HOJOPOKHOM TpaHcmopte», 2020. -

516¢c. ISBN 978-5-907206-21-2 — TekcT: 3ICKTpOHHBIN // DIEKTPOHHO-

OubMoTeuHAS cucTema YMI] KAT [caiiT].—URL:
http://umczdt.ru/books/41/242204. — Pexum goctyna: 2B «YMIL XIT», no
apoJII0

JonosHuTeIbHAS JIATEPATYPA

1. MacnoB, A.A. Ilpaktukym no HUPPOBON CXEMOTEXHHMKE B Mporpamme
Electronics Workbench 5.12 : npaktuxym / A. A. Macnos. — Mocksa : YMI] X/T,
2023. — 148 c. — 978-5-907479-64-7. — Texkct : snekrpounsd // YMI XT :
anekTponHas omoymoreka. — URL: https://umczdt.ru/books/1194/280425/— Pexum
noctyna: b « YMIL XKXT», no mapoio
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4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS YYEBHON JUCIHUILIAHBI

KoHntposb

N OICHKa pe3yjIbTaTOB

OCBOCHHUSI Y4YEOHOW JUCIMIUIAHBI

OCYIIECTBIIETCA MPENOJAABATENEM B MPOILECCE MPOBEICHUS AyAUTOPHBIX 3AHATHIAL

Texkynmii KOHTpPOJb: BBINIOJHEHBI HA IMOJOXKHUTEILHYIO OLEHKY BCE MPAKTHYECKUE
paboThl U JabopaTopHbIe pabOTHI, CAHBI HA TOJOKUTEIbHYIO OLEHKY KOHTPOJIbHBIE
paboThl, BBIMOJHEHBl TEMaTHYECKHE BHEAYJIUTOPHBIE CAMOCTOSTENLHBIE PaOOTHL

HpOMC)KYTOqHaSI arreCTalys IpOBOJAUTCS B (bOpMC 9K3aMcCHa.

Pe3yabTaThl 00yue HUsA

Kpurepuu ouenku

MeToabl OLIEHKH

Hepeqeﬂb 3HaHHi7[, 0CBaMBACMbIX B paMKaX NUCHUIIJIUHBI:

- BUJI0B HH(GOPMAIIUH U
croco0oB ee TpeCTaBICHUS
B OBM.

- AITOPUTMOB
(GYyHKIIMOHUPOBAHHS
IHPPOBON CXEMOTEXHUKH.
OK01,0K 02,IIK 1.1

- o0yuaronmiicst mepeynciser
BH/IbI MH(QOPMAITHH U CITOCOOBI €
npezacrasiaeHus B OBM;

- BOCIIPOM3BOJIUT AJITOPUTMBI
(GYyHKIIMOHUPOBAHUS ITU(PPOBOMA
CXEMOTEXHUKH.

pas3InyYHbIE BUJIBI ONIPOCa,
peleHue 3aaad,
TECTUPOBAHHE

Hepeqenb 3HaHI/II7], O0CBaMBAa€CMbIX B pAMKaX JUCHUILVIMHBI:

- UCII0JIb30BaTh TUITOBbIE
CpPEACTBA BBIYUCIUTEIBHOMN
TEXHUKU ¥ IPOTPAMMHOTO
o0ecriedeHus..

- IPOBOJIUTH KOHTPOJIb U
aHaJIM3 TpoIecca
(GyHKIIMOHUPOBAHUS

U (GPOBBIX
CXEMOTEXHUYCCKUX
YCTPOUCTB I10
(GyHKIMOHAJIBHBIM CXeMaM
OK 01, OK 02, IIK 1.1

- 00yJarommiicss AeMOHCTPUPYET
MPAaKTHYECKUE HABBIKA
UCIIOJIb30BAHMS TUTIOBBIX CPEJICTB
BBIYHCITUTECIBHON TEXHUKHA U
MPOTPAMMHOTO 00ECTICUCHHS;

- QHAJTM3UPYET U KOHTPOJIUPYET
npoiiecc PyHKIMOHUPOBAHUS

U (QPOBBIX CXEMOTEXHUUYECKUX
YCTPOWCTB 10 (PYHKIHOHAITBEHBIM
cXeMaM.

SKCIIEPTHOE HAOIIOICHUE U
OllIeHKa Ha J1a00paTOPHBIX U
MPAKTUYECKUX 3aHATHUIX
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SJIEPEYEHDb UCTTIOJIB3YEMBIX METO/J10OB OB YYEHUSA

5.1. TlaccuBHBIE: JeKIMK, O€cenbl, OTPOCH, CAMOCTOSTEIbHAsT PadoTa, TECThI, METOJ
WUTFOCTPALUN U METOJT IEMOHCTP AN

5.2. AKTUBHBIE U UHTEPAKTUBHBIE: 00pa3oBaTeIbHbIE BUE0(PUILMBI, HHTEPAKTUBHbIC

HUI'Pbl, TBOPYCCKHC 3a1aHN.
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