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1. OBLIAA XAPAKTEPUCTUKA MOJAYJISA ABToMaTH3anusi TeXHOJIOTHYeCKUX MPOLECCOB

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

Monaynps BkIOYaeT B ceOs cienyrome AucuuiuimHbl  «MH(pOpMaIMOHHAs JJIEKTPOHUKA |
MHUKpPOIPOIECCOpHAsi TeXHUKa», «CHCTEMbl aBTOMATHYECKOTO YIpaBJiCHUs». Moaynb (GopMHpYeT y
CTYACHTOB HCO6XOI[I/IMBIG SHAaHUA U YMCHHs, KaCArOoIIMUECd OCHOBHBIX MOJIOKEHUU pa3pa6OTKI/I, HaJlaaAKH1
CUCTCM YIIPABJICHUA JICKTPOTCXHUYCCKMMHU YCTAHOBKAMHU PA3JIMYHOI'O HA3HAYCHUS, CO34ACT IMPAaBHUIILHOC
MPEJCTABJICHUE O pacueTe MapaMeTPOB M CUHTE3E PETyJIATOPOB 3aMKHYTBIX CUCTEM yIpaBJICHUsT 00ydaeT
CaMOCTOSITENIbHOW pa3padoTKe MPUHIUITHAIBHBIX CXEM aHAJIOTOBBIX PETYIIATOPOB M BBIOOPY 3I€MEHTHOM
0a3bl, 0POPMIICHHUIO TPOCKTHOHN JTOKYMEHTAIIHH.

1.2. CTpykrypa u 00beM MOYJIA

Tabmuna 1
O0BbeM AUCUUITAH MOXYJIS
Ne H BCEro MOAYyJisl B 3a4€THBIX
[Iepeqem, AUCHUILIMH MOAYJIsl B MOCJTET0BATC/IBHOCTH HX OCBOCHUSA
n/n eTHHUIAX
1 NudopmanironHas 37€KTpOHUKA U MUKPOIIPOLIECCOPHAs
TEXHUKAa 6
2 CuctemMbl aBTOMaTUYECKOTO YIIPaBJICHUS 3
HUTOTI'O no monynto: 9

1.3.ITocsienoBaTeIbHOCTH OCBOEHHSI MOIYJIsSl B 00pa30BaTe/ILHOIl MporpaMmme

IIpepekBU3UTHI MOAYJIsI He npeagycmotpensl
IHocTpeKBH3UTHI U KOPEKBU3UTHI He npenycmotrpensl
MOy

1.4. Pacnipenesiene KOMIETEHUMI 10 JMCHUINVIMHAM MOAYJISA, INUIAHUPYeMble pe3yJibTaThl
o0y4eHHs1 (MHIMKATOPHI) 110 MOAYJIIO

Tabnuna 2
Ilepeyennb
Kon n nHaumeHoBanue I[lnanupyemMble pe3yibTaThl 00y4eHUsI
AMCUMILINH
KOMIIeTeHIIMH (MHAUKATOPHI)
MOYJIst
1 2 3
Nudpopmannonna | [IK-21 - Cnocoben 3-1 - '/paMOTHO UHTEPIIPETUPOBATD U
s OJICKTPOHHUKA U | aHAIIM3UPOBATh U WCIIOJIh30BaTh TEXHUYECKUE MTPaBUJIa, HOPMBI,
MHKPOIPOLIECCOP | CUCTEMATU3UPOBATH unctpykuuu, 'OCTel 1 npyryro
Has TEXHUKA nH(pOpMaLUIO U HOPMAaTUBHYIO JIUTEPATYPY
COCTaBJISITh TEXHUYECKUE
3a/1aHMs Ha




MPOCKTHPOBAHUE
ANEKTPOOOOPYTOBAHUS U
CHCTEM
INMEKTPOCHAOKEHUS

V-1 - IlpaBUIbHO UHTEPIIPETUPOBATD,
I'PAMOTHO U IOJIHO COCTABIIATh TEXHUYECKHE
3a/laHMsl Ha IPOEKTUPOBAHUE
3JIEKTPOO0OPYIOBAHNUS U IIEKTPOCHAOKEHHUS

I1-1 - UmeTh mpakTHYECKUi OMBIT cOOpa
MaTepUasoB JIsl pa3pabOTKU TEXHUYECKOTO
3aJlaHusl, aHATTU3UPYS U CUCTEMATU3UPYS
MH(}pOpMaIIKIO B TIOJHOM 00BEME

ITK-33 - Criocoben
IMPOBOAWUTH USMCPCHHUA
ANEKTPUICCKUX U
HEICKTPUICCKUX
BCJIIMYNH B CXEMax
AIEKTPOOOOPYAOBAHUS U
AJIEKTPOTEXHOJIOTHIECKUX
YCTaHOBOK

3-1 - OnpenensiTh TUIIBI, XapAKTEPUCTUKH,
CXEMBI BKITIOUCHHUSI M3MEPUTEIILHBIX TPHOOPOB
TUTSL BBITTOJTHEHHUS M3MEPEHUH B CXeMax
3IEKTPOOOOPYAOBaAHUS

V-1 - KoppeKkTHO BBIOMpaTh U3MEPHUTEIBHBIC
npUOOPHI ¥ UX MPABUIILHOE MOIKIIOUSHHE JUTS
BBINOJIHEHUS U3MEPEHUH B cXemax
3JIEKTPOOOOPYIOBAHUS

I[1-1 - UmeTh npaKTHYECKHI OMBIT O€3011aCHOTO
IMPOBCACHUA I/ISMepeHI/Iﬁ B CUCTEMaAx
IIEKTPOCHAOKEHHUS

CucreMsl [1IK-21 - Criocoben
ABTOMAaTHUYECKOI'O | aHAJIM3UPOBATh U
YIPaBJICHUS CUCTEMAaTU3UPOBATH

UHPOPMALIUIO U
COCTaBJISITh TEXHUYECKHUE
3aaHKs Ha
NPOCKTUPOBAHUE
ANEKTPOOOOPYIOBAHUS U
CHCTEM
INEKTPOCHAOKEHUS

3-1 - 'paMOTHO MHTEPIIPETUPOBATH U
HCII0JIb30BaTh TEXHUYECKUE NIPABUIIA, HOPMBI,
unctpykuuu, 'OCTol U gpyryio
HOPMAaTUBHYIO JINTEPATYPY

V-1 - IIpaBUIBbHO UHTEPIIPETUPOBATD,
I'PAMOTHO U MOJIHO COCTaBIIATh TEXHUYECKHE
3a/1aHMs] Ha IPOEKTUPOBAHNE
3JIEKTPOOOOPYIOBAHNUS U IIEKTPOCHAOKEHMUSI

I1-1 - UmeTh mpakTHYECKHi ONBIT cOOpa
MaTepHalioB Uil pa3pabOTKH TEXHUYECKOTO
3a/1aHMs, AaHAIIU3UPYS U CUCTEMATUZUPYS
MH(OPMAIKIO B IOJTHOM 00beMe

1.5. ®opma o0yueHus

OO0yueHue 1Mo IUCHUIUITMHAM MOAYJISI MOXKET OCYLIECTBIIATHCS B OUHOM opMmax.




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
NudopmManoHHAs JJIEKTPOHUKA U
MHKPONPOLECCOPHAA TEXHUKA

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHue
1 TomammeBckuii JMutpuit K.T.H., JOIIEHT Jlouent 3JIEKTPOTEXHUKHU
Huxonaesuu
2 VY nunues Bnagumup KaHAuIaT Jlouent 3JIEKTPOTEXHUKH
Huxonaesnu TEXHUYECKUX HayK,
JIOLICHT

PexoMeHa0BaHO y‘leﬁHO-MeTOI[I/I‘leCKHM COBE€TOM MHCTHUTYTA YPaHBCKHﬁ 3H€pF€TH‘-I€CKHﬁ

[Ipotokon Ne 12 or 18.06.2021 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Tomamenckuii Amurpuiit Hukosnaesu4, /[oueHT, 3jileKTPOTEXHUKHU
e VaunueB Baagumup Hukosaesu4, JloueHT, 3jieKTPOTEXHUKHU

1.1. TexHoornu peanu3anuu, HCMOJAb3yeMble IPH U3YYECHUH M CIHUIIIMHBI MOLYJIsI

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnupoBanHoe) o0yueHne
o ba3oBslil ypoBeHB

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JIAem NOAYYUMb VNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTneMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoerue
O0aHHO20 YPOBHA pPe3yIbmamos 00yYeHUss OOAHCHO obecnedums Qopmuposanue 3aniaHUpOBAHHLIX KOMNEMeHYul U NOo360aUm
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCTU U OMBEMCMEEHHOCMU GbINOIHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YPOBeHb KAK NO COOEPICAHUIO, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo NPOUCXO0UM 30 cuem 6KI0UeHUss OONOIHUMENbHOU unpopmayuu. JJannblii ypogeHs mpebyem yMeHus.
pewams npodembvl 8 PAMKAX Kypcd U CMENCHLIX KyPCo8 ROCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b160pa NPozpammbl
Oeticmeuil. Ocgoenue 0aHHO20 YPOBHS Pe3VIbMAmo8 00YUeHUs NO360IUM 00YUAIOWEeMYCS NOBLICUMDb YPOBEHb CAMOCHOAMENbHOCMU
U OMEEemMCmMEeHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs. 3HAHUU U YMEeHUIL.

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1
Kon
Pasnen, Tema
pasaeia, MHCHHILTHHBL Copepxanue
TeMbl

Kpatkas xapakTepucTiKa IUCIUIUIMHEL, €71, COep KaHue,
MOPSAZIOK U3Y4YEeHH MaTepuana U CBs3b C IPYTMMH JUCIUIUIMHAMUA
yuebHoro 1uiana. Mcropust pa3BUTHS S7IEKTPOHUKH U CEPHI ee
npumenenus. [lonsatue 00 nadopmanuu, nepenaye nHGOPMALUHN U
ycTpoiicTBax ee 00paboTku. MH(popMannoHHas U CHI0Bas

1 Bsenenne JIEKTPOHMKA, 3JIEKTPOHHBIE TexHoMoruu. O0mmue cBeJeHus o
COBpPEMEHHBIX IEKTPOHHBIX HH(POPMAIIMOHHBIX CHCTEMAX.
Texanueckue nHGOpMaMOHHBIE crcTeMbl. THpOpMaIus,
cOO0OIIeHUSs, CUTHAIIBI U (POPMBI UX TIPE/ICTABICHHS,
JETepMUHUPOBAHHBIE U CITy4aiiHble cUrHaiabl. OCHOBHBIE
WHPOPMALTMOHHBIE XapaKTEePUCTUKN COOOIECHUI 1 CUTHAIIOB.

DneKTpOHHBIC IIeNMU. BUIBI 1 OCHOBHBIE 33]a4H SJICKTPOHHBIX
nerneld. OyHKIIMOHANBHBIEC Y3IIbI 2JICKTPOHUKH, CTAHIAPTHHIE U
CHEIMATU3UPOBAaHHBIC ()YHKIIMOHAIBHBIC y311bl. OCHOBHBIE METO/IBI
aHaJIM3a AIIEKTPOHHBIX IIeTIel U CIIOCOOBI IPEICTABICHUS CUTHAIIOB.
[TonsiTre 00 yIpaBiIIeMbIX HICTOYHUKAX TOKA U HAITPSKESHUSI.
WneansHplid ycwnurtens. JInHelHbIE, HETUHEHHBIE U

DNeKTpOHHBIC LEMU U
napaMmeTrpudeckue nend. Llenn ¢ pactpeneneHHpIMU TapaMeTpamMHu.

JIEMEHTHI JIEKTPOHHBIX LIETei
JIluneiiHble 31€KTPOHHBIE Liend. BpeMeHHOH U CIeKTpalIbHbII
MeToAbl aHanu3a neneil. Ilepuoguyueckue curHamsl U psAAbL
Dypre, aneproandecKie CUTHAIBI U HHTETPATbHOE
npeobpazoBanue Dypre. [loHsATHE 0 IEpENATOYHBIX PYHKIHSIX U
YacTOTHBIX XapakTepucTHkax. JlorapudmMuieckne 4acTOTHBIC
xapakTepucTuku. O6001IeHHOE TOHATHE YacTOThl. KommekcHas




gactota. [Ipssmoe u obpaTHOe mpeoOpa3zoBanue Jlamaca.
Cucremnast pyHkius 1ienu. [loHATHEe 0 MHOTOITOTIOCHUKAX, UX
NnepeaaToOYHbIX Q)YHKHI/ISIX 1 YaCTOTHBIX XapaKTCPUCTUKAX.
[oHsATHE O KOPPENSIMOHHOM aHATU3E CUTHAJIOB.

Henuneitnpie u napamerpudeckue nenu. [lIoHsTre o HEMMHEHHBIX U
MapaMeTPUIECKUX IETISIX U OCHOBHBIC OTIPEICIICHUS.
AmnmpokcuMarus xapakrepucTuk. OCHOBHBIE METO/IbI aHAIM3a U
pacyeTa 1ernei MOCTOSITHHOTO U MEPEeMEHHOT0 TOKa. OTKIUK
HETTMHEHHOM Lieny Ha TapMOHUYecKuil curnan. Henuneltnoe
ycuneHne MoinHocTy. [IpeoOpa3oBaHus CUTHAIOB B
napaMeTpudecKux nemnsx. JlorapupmMupoBanne CUTHAIOB.

JuckpeTHbie U LU(pPOBBIE
3JIEKTPOHHBIE LETH

TToHsATHE O TUCKPETHBIX HEMAX U OCHOBHBIE OTIPE/ICIICHUS.
JuckpeTHbie U UG pOBbIe curHaNbl. CEeKBEHTHBIC CUTHAIIBI.
IIpocTpaHCTBO CHTHATIOB, KOJOBOE PACCTOSHHE, TIOMEXH U
MOMEX0YCTOHYNBOCTh. [ToMexo3amuIeHHoe KOJUPOBaHHE U
CUTHAJIBHO-KOJOBbIE KOHCTpyKUMH. Teopema HalikBucra-
KoTenbHHKOBa, BEIOOP YaCTOTHI JUCKPETU3AIUH, BIUSHIE YaCTOTHI
JUCKPETH3allMU Ha TOYHOCTh BOCCTAHOBJICHHUS CUTHAJIA.
JIMCKpeTHBIE CUTHAJIBI M UX CIIEKTPBI. AJTOPUTMBI AUCKPETHOTO
npeoOpasoBanus ypee. bricTpoe npeobdpazoBanue dypeoe.
[Monstre o unuppoBoit 00padOTKE CUTHANOB M U(POBBIX

¢unpTpax.

KomOuHnaunoHHbIe 1
MOCIIEIOBATEILHOCTHBIE
JIOTUYECKHUE yCTPOICTBA

OyHKIIMOHATIBHO MOJIHBIE CUCTEMBI JJOTMYECKUX (DYHKIIHH.
CoBepiieHHO KOHBIOHKTHBHAs HopManbHas popma (CKH®) u
COBEpIIICHHO TU3BIOHKTUBHAS HopMainibHas ¢popma (C/IHD)
npeacTaBieHus nHpopmanun. bazoBble ToruyecKue 3IeMeHTHI.
Peanuzanus norndecknx GyHKIMN ¢ MO MO0 0a30BBIX
JIOTMYECKUX 3/1eMEHTOB. Peann3amus 6a30BOro J0rn4eckoro
anementa Ha PTJL, JITJI, TTJI, TTJILL, N2JI, MOIT u KMOII
TPaH3UCTOPHBIX CTPYKTypax. OCHOBHBIE KOMOWHAIIMOHHBIC
YCTPOKMCTBA: JIOTHYECKUE IIEMEHTBI, CYMMAaTOPBI, INH(PPATOPHL,
Jemu(paTopbl, MyJIbTUILUIEKCOPHI H AEMYIbTHILIEKCOPHI.
OCHOBHBIE NTOCIIEA0BATENBHOCTHBIE YCTPOWCTBA: TPUTTEPHI U
TpUrrepHsle cucteMsl. [lapannensHble 1 mocaen0BaTeNbHbIE
TPUITEPHBIE pErHcTpbl. CUETHBIE PETUCTPBI U PACIPENECIIUTENN
HMIIYJIbCOB. 3allOMUHAONINE ycTpoiicTBa. OCHOBBI OpraHU3alUU U
npuMmenenue 6a3oBeix KpuctamwioB bUC. [IporpaMmMupyemsie
noruueckre Marpuilsl (IIJIM). Ilporpammupyemsble Jorudeckre
nnterpansHeie cxemsl (ITJIMC). CpencTBa aBTOMaTHUECKOTO
MIPOEKTHPOBAHMUSI, SI3bIKH ONUCAaHUs anmnapaTtypsl. L{upposas
o0paboTka curnanoB. LlugpoBoii renepaTtop cuHycOUIaIbHBIX
konebanuit Ha [IJINC.

AHaoTroBO-IHU(PPOBEIE
yCTpoHcTBa

[punnumne! noctpoeHus nHpoaHaIoOroBbIX MpeodpazoBareseii
(IAIT). LIAIT ¢ cymmupoBanueM TokoB. LIATl ymHoOXkaromero
tuna. Bpemsa-umnynscueie LHAIL ITAII B unTerpansHom
ncnionHeHnn. AHanoronudpossie npeodpazosarenu (ALIIT).
VckakeHus Ipyu AUCKPETU3ALMH U KBAHTOBAHUH, allepTypHas
[IOTPEIIHOCTh. Y CTPONCTBA BEIOOPKH U XPAHEHHSI aHAJIOTOBBIX
curHaioB. [lapamnensHble, TOCIEeIOBaTEIbHBIE H KOHBEHEPHBIC
ALTIL. AIIT mocnenoBatenbHoro npudamkenus. Ciensimue AL
Wnrerpupyromue AL Curma-nensta AL Peanuszanus AL B




HMHTETPAIEHOM HCIIOJTHEHUHN. AHAIIN3 TapaMEeTPOB CXEM JTaTYHKOB,
HAII, ALUI 1 ¢pakTOpoB OKpY>KarOMIeH Cpebl, BIUAIOMNX Ha
TOYHOCTB TipeoOpa3oBanus. [[udpposoii renepaTop
CHHYCOHMJIANBHBIX KOJIeOaHWH Ha MPOrpaMMHPYEMOH JTOTHYECKON
Matpuue (IIJIM).

6 HNudopmaImoHHbIe CUCTEMBI

CocpeioToueHHbBIE, HEPAPXUUCSCKUAE U PACIPE/ICIICHHBIC CHCTEMbI
cOopa u 00paboTku nHGOPMAIUK. Y HUBEPCAIBHBIC, TPOOJIEMHO —

OpPHEHTHUPOBAHHBIC M YHUKAIbHBIC H3MEPUTEIBHO —
BBIYUCIUTEIbHBIE KOMILIEKCHI U CUCTEMBI. CHCTEMBI
aBTOMAaTHYECKOT0 KOHTPOJIsI NapaMeTpoB. Kommepueckue cucteMsl
ydeTa ¥ MOHUTOpHHTa. CUCTEMBI TEXHUYECKON TUarHOCTHUKH.
TenekoMMyHUKAIIMOHHbBIE CUCTEMBI. DJIEMEHTHI TEOPUH
TeseTpadiKa, XapaKTEpUCTUKHU KAaHAJIOB NIEpeJad B CUCTEMAax
CBSI3U M aBTOMATHUKU. MH(OpMalMOHHBIE XapaKTEPUCTHKH
TUIOBBIX KAHAIOB CBS3H. [[pUHIIMIIBI TOCTPOCHHUS
MHOTOKaHAIIBHBIX CHCTeM Iepeaayn ¢ 4acToTHbIM (UPK),
BpemeHHBIM (BPK) 1 komossim (KPK) paznenennem kananos.
ACHHXPOHHBIE, IJIE3HOXPOHHBIC U CHHXPOHHBIE CUCTEMBI IIEpeaayH
nanHbIx. Mepapxuu cucrem nepeaayn. CTangapTHas MOJEIb
B3aUMOJICHCTBUS OTKPBITBIX CHCTEM.

CerteBble HHGOPMALUOHHBIE

TCXHOJOTHUHU

TenexkoMMyHUKAIIMOHHBIE CUCTEMBI. CeTeBble TEXHOIOTHH.
TumoBkIe TOMONOTHH U PUHIIHITBI IIOCTPOSHUS JTOKATBbHBIX
“H()OPMAITMOHHO-BRIYHACIUTEIRHBIX ceTeil. KommyTarus
nHpopMaIuu. MapiipyTH3aTopsl, MOCTE 1 KOMMYTATOPHI.
Mertoapl focTyna K pecypcam. TpaHcopTHAs MOJIETh CETH,
noHsiTHE 00 HHTEepdeiicax U cTeKkax MPOTOKOJIOB OOMeHa
nHpopmanueii. CTangapTHbIe UHTEP(EHCH  TPOTOKOIBI
nepenavn. JJoCTOBEPHOCTh U 3alUIEHHOCTh MIEPEIayl U CIIOCOOBI
ee noBeimeHus. Koguposanue u 3amura nanHbix. Opranusanus
BHPTYalbHBIX YacTHBIX cetedl (VPN) ans nepenaun naHHBIX CHCTEM
yIpaBJieHHs, MOHUTOPHUHTA U KOMMEPUYECKOTO yUeTa.

1.3. HanpaBneHHe, BHUbI BOCITUTATEIBHOM ACATCIIBHOCTHU U UCII0JIb3YCMbIC TCXHOJIOTHU

Tabmnuua 1.2
HanpaBneHHeu Bun ) o L — T
BOCITUTATENBHON | BOCIMTATENBHON | poormorome oo KoMIeTe s 6Y
NEITEILHOCTU NEITEIbHOCTHU NeATeTbHOCTH O00y4CHM:A

IMpodeccuonansu | yuebHo- Texnonorus [MK-33 - Crocoben | 3-1 - Onpenensith
0€ BOCITUTAHHE UCCIIEIOBATENLCK | (DOPMUPOBAHUS MIPOBO/IUTH THUIIBL,

asi, HAy9HO- YBEPCHHOCTH H U3MEpEHUS XapaKTePUCTHKH,

HCCJICJIOBATENILCK | TOTOBHOCTH K AIIEKTPUICCKUX U CXEMBbI BKITIOUCHHUS

ast CaMOCTOSITCIIEHON | HEANIEKTPHUICCKHIX M3MEPUTEIIbHBIX

YCTEIIHON BEJIMYMH B CXEMax prOOPOB ISt
1eJIeHaIlpaBIeHHA
5 MPOPECCHOHABH | DJIEKTPOOOOPYIOBaH | BHITIOJHEHUS
g paboTa ¢ . N
P . O NEATCIIBHOCTH | U HU3MEpEeHUi B
uHdopmaruen
ANEKTPOTEXHOJIOTHY | CXeMax
s Texuomornsa
. | €CKHX YCTaHOBOK ANEKTPOOOOpyI0Ba
WCIIONIb30BaHUS B | CAMOCTOSITENIEHOM s
MPAKTHYECKUX paboThI
V-1 - KoppekTHo




EIITX BBIOMpATh
U3MEPUTEIIbHBIE
MIPUOOPHI K KX
MIPaBUJIIbHOE
MOAKIIOYEHUE IS
BBITTOJIHEHUS
HU3MEPEHUN B
cxemax
ANEKTPOOOOpyI0Ba
HUS

II-1 - UmeTh
MIPaKTHYECKUI
OTIBIT OE30MaCHOTO
MIPOBEACHUS
W3MEpPEHUI B
cucTemMax
AIEKTPOCHAOKEHUS

1.4. IIporpaMMa AUCHMILIMHBI PEATU3yeTCsl Ha rOCyAapcTBEHHOM si3blke Poccuiickoil @enepanui .
2. YHEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI
NudopmManuoHHAS JTEKTPOHUKA U MUKPOIIPOLIECCOPHAS TEXHUKA

DJIEKTPOHHBIE pecypchl (M31aHNs)

1. Urymnos, B. H.; ®usuueckne OCHOBBI MHUKPOIICKTPOHHUKH : ydeOHOoe mocobue.; [upexr-Menua,
Mocksa|bepnun; 2014; http://biblioclub.ru/index.phppage=book&id=271708 (DnekTpoHHOE H3TaHHE)

2. Urymnos, B. H.; ®usnueckue OCHOBBI MHKPOIJIEKTPOHHKH : y4deOHoe mocobue.; Jupexkr-Menua,
Mocksa|bepaun; 2014; http://biblioclub.ru/index.phppage=book&i1d=271708 (OnexkTpoHHOE H3TaHUE)

3. , IlpaBocynos, Il.; CunoBas 3/leKTpOHHMKA: TeMaTHUECKOe NpUJIoKeHUe K KkypHaiy "KoMmoHeHTHI u
TEXHOJIOTHH" : KypHal.; Menua KuT, Cankr-IlerepOypr; 2013;
http://biblioclub.ru/index.phppage=book&id=226009 (3neKTpOHHOE U3TaAHHE)

ITeyaTHbIEe H3TaHUSA

1., Pannes, I'.T'., Cyporuna, B. A., Kanamaukos, B. U., Hedenos, C. B., Tapacenko, A. I1.; Uadopmarimonso-
M3MEpUTENIbHAS TEXHUKA W AJIEKTPOHHUKA : y4eO. /Ui CTYACHTOB BY30B, OOYYAIOIIMXCS MO HAMPABICHHUIO
MOJArOT. IUIIJIOMUP. CIIENUATUCTOB "DieKkTpo3HepreTuka'.; Akagemus, Mocksa; 2009 (1 sk3.)

2., Pannes, I'.T'., Cyporumn, B. A., Kanamnukos, B. 1., Hedenos, C. B., Tapacenko, A. I1.; UudopmannoHHo-
HU3MCPUTCIIbHAA TCXHUKA U 3JICKTPOHUKA : y‘-Ie6HI/IK AJil CTYJACHTOB BY30B, 06yan0H11/1xc;1 110 HaITPaBJICHUIO
MOATOT. TUTIIIOMUP. CIIEHUATUCTOB "DnekTposnepreTuka”.; Akagemus, Mocksa; 2006 (66 3k3.)

3. Xapazos, B. I'.; HTerpupoBaHHble CUCTEMbI YNpPaBICHUsI TEXHOJOTMYECKUMU IIpolLieccaMu : ydeOHoe
nocobue JUisl CTyAEHTOB By30B, oOydaromuxcs 1o crnenuanbHocTd 220201 "Yopasnenue u uHpopmaTika B
texHnaeckux cucremax'.; [lpodeccus, Canxr-Ilerepoypr; 2013 (1 2x3.)

4. Parxop, T. C., 3ab6onotnas, 0. A.; Hudposrie u3mepenusi. Metoasl u cxemoTexHuka;, TexHocdepa,
Mocksa; 2004 (6 5k3.)

5. KoBanenko, A. A., IlerponaBnoBckuit, M. JI.; OCHOBBI MUKPO3JIEKTPOHUKH : yue0. ocoOue Ui CTYIEHTOB
BY30B, 00yUaromuxcs 1o Harnpasyienuro "duz.-mat. oopazoanue".; Axagemus, Mocksa; 2010 (10 3k3.)



6. JlaBpentbeB, b. ®.; CxeMOTeXHUKa 3JIEKTPOHHBIX CpPEACTB : y4eO. mocoOue Juisi CTYJEHTOB BY30B,
00ydJaromuxcs 1Mo HampaBJIeHUIO MOATroT. "[IpoekTHpoBaHUE U TEXHOJOTHUS AJIEKTPOH. CPeACTB".; AKaneMus,
Mocksa; 2010 (5 9k3.)

7. Yrpromos, E. I1.; [{ludposas cxemorexHuka : yuae0. mocodue Jj1sl CTyJeHTOB HanpaBieHuit 654600 u 552800
- "Undopmaruka u Berauci. TexHuka" (cnenuanbHOCcTh 220100 "Bbramci. MamuHbl, KOMIUIEKChI, CHCTEMBI 1
cetn".; BXB-IletepOypr, Cankr-IleTepOypr; 2004 (47 3k3.)

8. Yrpromos, E. II.; udposas cxemorexHuka : yueOHOe mocoOue Ajsi CTYACHTOB By30B, 00YYarOMIMXCS IO
HarpasieHuto nmoarotosku 230100 "Nudopmatuka u BeraucautenbHas Texauka'.; bXB-IlerepOypr, CaHkT-
[TetepOypr; 2010 (1 3k3.)

9., Ocrankos, I1. 1., Y nunues, B. H., Capanynos, ®@. H.; MukponpoleccopHble CUCTEMBI : METOJ. YKa3aHUs
K J1a0. pabotam no kypcy "Kommetorep. u Mukpormnponeccop. texuuka B ADTYC" nns cTyaeHToB Bcex hopm
o0yueHus JJIEKTPOTEXH. dax..; YITY-VIIN, ExatepunOypr; 2004;
http://library.ustu.ru/dspace/handle/123456789/1596 (DnexTpoHHOE U3/1aHHE)

10., Ocraukos, I1. U., Y nunues, B. H., Capanynos, ®. H.; MukponporeccopHble CUCTEMBI : METOA. YKa3aHUs
K 71a0. paboram no kypcy "Kommeiorep. u Mukpornporeccop. texuuka B ADTYC" nns cTtyaeHToB Bcex hopm
00y4eHus AIIEKTPOTEXH. dax..; YITY-VIIN, ExatepunOypr; 2004;
http://library.ustu.ru/dspace/handle/123456789/1596 (OnekTpoHHOE U3aHUE)

IpodeccuonanbHble 6a3bl TaHHBIX, HHPOPMATHOHHO-CIIPABOYHBIE CHCTEMBI
oubnmoTeka Ypanbckoro deaepaibHOro yuuBepcurera https://lib.urfu.ru;
https://study.urfu.ru/
https://lanbook.com/
rocyJapcTBeHHas MyOJnYHas HAyIHO-TEXHUYecKass ouoimoteka https://.gpntb.ru;
yHHMBepcalibHast OnbaroTeka onnaitH https://.biblioclub.ru;

AIIEKTPOHHBIE KHUTH HAy4YHOH U TeXHUUYECKOl TeMatuku https://.eknigu.com

Marepuaasb s gun ¢ OB3

Bece kontent OBC mpencraBieH B Buzae (ailioB crenuanbHOro (opmara i BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUIs1 IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM Ty TIbI
Y HaCTPOUKOM KOHTPACTHOCTH.

Bba3bl 1aHHbIX, HHGOPMALIMOHHO-CIIPABOYHBIEC H TOUCKOBBIE CHCTEMbI
He ucnons3yrorcs

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
HNHpopmanroHHast 3JIEKTPOHUKA 1 MUKPOIIPOLIECCOPHAS TEXHUKA

Caenennst 00 OCHAIICHHOCTH JHCHUILUIMHBI CIEUATH3HPOBAHHBIM M J1a00pPaTOPHBIM
o0opyroBaHHeM H IPOrPAaMMHBIM o0ecredYeHneM

Tabmuma 3.1



Buapl 3anaTui

OCHAIIEHHOCTh CNEeNHAJbHBIX
noMeneHu U MoMeleHui s
CaMOCTOAATEIbHOM PadoThI

IlepeyeHb JIMLIEH3UOHHOTO
MPOrpaMMHOI0 odecneyeHust

Jlexuu

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jocka aynuropHas

[epugepuiinoe ycTpoicTBO

Office Professional 2003 Win32
Russian CD-ROM

HpaKTI/I‘ICCKI/IC 3aHATUA

Mebens aymuTopHasi ¢
KOJIMYECTBOM pabOYHMX MECT B
COOTBETCTBHUH C KOJINYECCTBOM
CTYJICHTOB

Pabouee mecto npemnogaBarens
Hocka ayauropHas

[Tepudepuiinoe ycTpoicTBO

Office Professional 2003 Win32
Russian CD-ROM

Jlaboparopubie
3aHATHSA

[TepconanbHBIC KOMITBIOTEPHI 11O
KOJIMYECTBY 00YyYaromuxcs

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3alyy yueOHOro
npoiiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPaBHIAMHU
HOpMaMH

LabVIEW

Office Professional 2003 Win32
Russian CD-ROM

Koncynbranun

MebGenb ayauTopHasi ¢
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTY/ICHTOB

PabGouee mecto npenogaBatens

He Tpebyercs

Tekyumuii KOHTPOJIb U

MebGenb ayauTopHast ¢

He Tpebyercs

MIPOMEKYTOYHAS KOJINYECTBOM pabOUnX MECT B
aTTecTanus COOTBETCTBHUH C KOJITUIECTBOM
CTY/ZICHTOB
Pabouee mecTo npenogaBarens
CamocrosTenpHas Mebenb ayauTopHasi ¢ Office Professional 2003 Win32

paboTa CTyICHTOB

KOJIMYECTBOM pa60q1/1x MECT B
COOTBCTCTBHUHU C KOJITMYCCTBOM
CTYACHTOB

Russian CD-ROM
LabVIEW




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

CucreMbl aBTOMAaTHYECKOI0 YipaBJIi€cHUS

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Y4eHas cTeneHb,

IHoapasnenenne

Ne ni/m | ®amuausa Umsa OTyecTBO HoyxHOCTH
Y4YeHoe 3BaHHue
1 bopoann Muxann KaHauaaT HoueHt 3IIEKTPOIIPUBOIA U
IOpbeBuy TEXHUYECKUX HayYK, aBTOMaTHU3AIIU
JOLICHT MIPOMBIIIICHHBIX
YCTaHOBOK

PexoMeH10BaHO yueOHO-METOAUYECKHUM COBETOM MHCTUTYTA Y PaJbCKUN SHEPreTUYECKUM

ITporoxkon Ne 12 ot 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e bopoaun Muxaua KOpbeBud, /[o11eHT, 3JIEKTPONPHBOIA H ABTOMATH3AIMH NPOMBIILJIEHHBIX
YCTAHOBOK

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmuna 1.1
Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue
TEeMbI

IIpeamer u 3apaun n3yvaeMon JUCHUILUIMHEL. VIcTOpUs pa3BUTUS

1 Beenenue. [Ipenmer u 3agaun | cucteM yipasieHus. CoBpeMeHHas IIPaKTHKa UCII0Ib30BaHUs

JUCITUTUTAHBI CHCTEM aBTOMAaTHYECKOTO YIIPABICHUS dJIEKTPOTEXHUIECKIMH

oobekramu (CAY 2TO)
3anaun uaeHTUGUKAIUU. AHAIUTHYECKHE METObI Oy YEeHUS
MaTeMaTHYECKUX MOJIEIeH TEXHOIOTHIECKHX 00hEKTOB. Moaenu
MHOTOCBSI3HBIX CHCTEM. METO bl ONMCAaHUs TUHAMHYECKHUX

2 Meroz! naeHTHuKALIH 00BEKTOB CTPYKTYPHBIE CXEMBI, TUCKPETHOE MpeoOpa3oBaHue

muoromepHbix CAY 3TO BN

Jlannaca, mpOCTPaHCTBO COCTOSTHUM, DopManu3aus IUCKPETHBIX
MIOCJIEA0BATENIBHOCTEN TEXHOJIOTHYECKHX IIUKIIOB.
KomOuHaunoHHbIE 1eTEPMUHUPOBAHHBIE MOACIH

3 [IpuHIMIIBI TOCTPOEHUS BexTopHOe yIpaBieHle aCHHXPOHHBIM JIBUTATENEM.

cuctem ynpasinenust CAY OTO | UckyccrBennsle HeiliponHble ceTH. Lludpossie CAY

CuHTE3 KOMOMHAIIMOHHBIX aBTOMATOB. AJITOPUTMBI OTITUMAILHOTO
ynpasienus. [locraHoBKa 3a1a4i ONTUMAJIBHOTO YIIPaBIEHUS.

4 AJTOpUTMBI yIIpaBICHUS AJanTHBHBIE ANTOPUTMBI yipaBieHus. PobacTHbIe CHCTEMBI
ynpasneHus. Mepa podactHoctu. Kpurepuii ycToiiunBocTn
pobacTHBIX CUCTEM

ABTtoMaTHyeckoe ynpasineHue | Ileun compotuBnenus. OcoOEHHOCTH JEKTPHUECKON MeUH
5 3NEKTPOTEPMHUUECKUMHU conpotusienus (OI1C) kak oObekTa ynpasneHus. MeToas
YCTaHOBKAaMHU peryaupoBanus Temneparypsl. CiocoObl TOBBILIEHUS! TOYHOCTH




AIIEKTPOIOB.

yIpaBieHus TeIIoBeIM peskuMoM DI1C. Bebop cuctemsl
YIPABJICHUS U [TApaMETPOB HACTPOUKH.

WHayknnoHHBIE YCTAaHOBKH KaK OOBEKT yIPaBICHHUS.

PerynmupoBouHbIe XapaKTEPUCTHKH UCTOUYHHUKOB TuTanus UDTY.
JuHamMuyeckre XapaKTepUCTUKH TEIJIOBBIX MpoueccoB. [IpuHIUIIbI
MIOCTPOEHUS PETYIATOPOB ICKTPHUIESCKOTO peKuMa. AHAIN3
Ka4yecTBa pEeryIupoOBaHus.

Jyrosele cranemnaBuwibhble eun. [lpununst noctpoerus CAY
IIEPEMEILICHUEM 3JIEKTPOJOB. THIIOBBIE CUCTEMBI IIEPEMELLICHHUS

TpebOoBanus K cuCTeMaM YIPaBJICHUS! pEKUMOM padoThl. Beibop
apamMeTpoB U CIIOCOOOB yNPaBICHHS IIEKTPUICCKUM PEKUMOM

1.3. HanpaBneHHe, BH/IbI BOCIIUTATEIIHLHOM ACATCIIbHOCTU U UCIIOJIb3YCMbIC TCXHOJIOTHHU

Tabnuna 1.2
Hanpasnenue Bun L —.
BOCIHUTATENBHON | BOCHUTATCNIBHOU | pooiriroro o o KoOMITeTeHIHs Pesynbrarhl
eITeIbHOCTH NeITeIbHOCTH NEeATENBHOCTH 00yueHus
[IpodeccuonansH | LesneHanpaBieHHa | TeXHOIOTHs [1K-21 - Cnocoben | 3-1 - I'pamoTHO
0€ BOCIIUTaHHE g pabora ¢ ¢dbopmupoBaHus AQHAJIU3UPOBATH U UHTEPIPETUPOBATH
uHpopmanuei YBEPEHHOCTH U CUCTEMATU3UPOBATh | U UCIOJIb30BaTh
JUIS TOTOBHOCTH K UH(POPMALIUIO U TEXHUUYECKHE
UCIIOJIb30BAaHUS B | CAMOCTOSITENIBHOM | COCTaBIATh IIpaBWJia, HOPMBI,
IIPAKTUYECKUX YCHEIIHON TEXHUUYECKHE MHCTPYKLUH,
LEeJAX npodeCCHOHANBH | 3aJlaHMs Ha I'OCTsl u gpyryro
O IEATENIBHOCTH | IPOEKTUPOBAHUE HOPMAaTUBHYIO
T exOMOL s AJIEKTPOOOOPYIOBAH | JIUTEPATYPY
. | A U cucTeM
CaMOCTOATEIbHOMN > IeKTPOCHAGKEHHS V-1 - IIpaBunbHO
paboThI UHTEPIPETUPOBATH
, TPaMOTHO U
MIOJIHO COCTABJISTh
TEXHUYECKUE
3a/laHus Ha
IIPOEKTUPOBAHUE
3JIEKTPOOOOpy10Ba
HUS U
ANEKTPOCHAOKEHHS
I1-1 - UmeTth
MPaKTUYECKU I

OTIBIT cOOpa
MaTEepPUAIIOB TSI
pa3paboTKu
TEXHUYIECKOTO
3ajaHus,
aHATM3UPYS U




CUCTEMATH3HUPYS
nH(popManuo B
IOJIHOM 00beMe

1.4. IIporpamMmma JUCHUIUIMHBI PEATTM3YETCS HAa TOCYIAPCTBEHHOM si3blke Poccuiickon denepanuu .
2. YYUEBHO-METOAUYECKOE U UYH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbI
CucreMbl aBTOMATHYECKOT0 YIIPaBJIEeHUS

DJIEKTPOHHBIE pecypchl (M31aHNs)

1. I'pekos, O., O.; UccnenoBanue cucTeMbl aBTOMAaTUYECKOTO YIPABJICHUS JIEKTPONPUBOAOM MOCTOSHHOTO
TOKa : yueOHoe nocobue.; NIIK roy orvy, Openoypr; 2011;
http://biblioclub.ru/index.phppage=book&i1d=259140 (OnexkTpoHHOE U3TaAHHE)

2. Hloiiko, B. II.; ABTOMaTHueckoe pEryJMpoBaHHE B B3JEKTPUUYECKHUX CHUCTeMax : yudeOHoe mocolwue.;
HoBocubupckuii rOoCyJapCTBEHHBIN TEXHUYECKUN YHHUBEPCUTET, HoBocubupck; 2012;
http://biblioclub.ru/index.phppage=book&id=228798 (D3nexTpoHHOE U3TaHHE)

ITeyaTHbIEe H3TaHUSA

1. Anyuun, A. C.; CucreMbl yHpaBiIeHUs IEKTPOIIPUBOAOB : YUEOHHK JJISl CTYJCHTOB BY30B, 00YUYaIOIINXCS
10 HAIIPABJICHUIO ITOATOTOBKHU "DJIEKTPO3HEPIeTHKa U 3JIeKTpoTexHuKa'.; M3narensckuit jom MO, Mocksa;
2015 (1 7x3.)

2. Hopd, P. K., Puuapn K., Koneuios, b. U.; CoBpemennbie cuctemsl ynpapneHus; Jlab. 6a30BbIX 3HAHUH,
Mockaa; 2004 (1 3k3.)

3. dopd, Hopd P., bumon, bumon P., Konsuios, b. U.; CoBpeMeHHBIE ccTeMBI yrpaBieHus; Jlabopartopus
Basosbix 3uanuii : OHUMEJIMACTAJI, Mocksa; 2002 (3 5k3.)

4. opd, Hopd P., bumomn, bumon P., Konsuios, b. .; CoBpemennsie cuctemsl ynpasieHus; Jlaboparopus
Basosbix 3uanuii : OHUMEJIMACTAJI, Mocksa; 2002 (3 5K3.)

5. Jlanmmn, U. B.; ABromaTtuzanus nyrossix neueit; MUCuC, Mocksa; 2004 (1 5k3.)

6. Uepnsix, U. B., Iloremkun, B. I'.; Simulink: cpena co3manust mnxenepasix npunoxenuid; JMAJIOT -
MU®U, Mocksa; 2004 (3 7k3.)

7. Tepexos, B. M., Ocunos, O. U.; Cucremsl ynpaBlieHUs dJIEKTPONPHUBOJIOB : yuel. IS CTYACHTOB BY30B,
obOyugaromuxcst mo crenuaabHocTH 140604 "DnexkTponpuBOI M aBTOMATHKAa MPOM. YCTAHOBOK M TEXHOIL.
KOMIUIEKCOB" HaIpaBJICHUS MOATOT. AUIUIOMUD. crienuanucToB 140600 "DneKTpoTeXHHKa, SJIEKTPOMEXaHUKa
1 anekTporexHonorun".; Akagemus, Mocksa; 2008 (5 3k3.)

8. Aunxumwok, B. JI., Omneiiko, O. @.; IIpoekTupoBaHHE€ CHUCTEM aBTOMAaTUYECKOTO YIpPABJICHUSA
ANeKTpoNpuBoaamMu : Yueb. mocobue mist BY3o0B.; Bemmiimas nikona, Munck; 1986 (28 7k3.)

9. OpeBuy, E. U, E. 1.; Teopus aBTOMaTHYECKOTO yNpaBiIeHUs : yuel. Ui CTYAEHTOB By30B, 00yUYaIOLIUXCS
[0 HampaBJieHUIo moarotoBku "CucrtemMHblii aHanu3 U ynpasienue".; bXB-IlerepOypr, Cankrt-IletepOypr;
2007 (50 7k3.)

IIpodeccnonanbubie 02361 JAHHBIX, HHPOPMALHOHHO-CIIPABOYHbIC CHCTEMbI
https://study.urfu.ru/
https://lanbook.com/
http://lib.urfu.ru/



Matrepuansl ajs aung ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (aiiioB crenuanbHOro Qopmara It BOCHPOM3BEIEHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJE, IPUTOAHOM JUIsl IPOYTEHUS C UCIIOJIB30BaHUEM SKPAaHHOM JIYTIbI

Y HaCTPOUKOM KOHTPACTHOCTH.

ba3snl JaHHbIX, ]/IH(l)OpMaHHOHHO-CﬂpaBO‘IHLIe H MOUCKOBbIC CUCTEMbI

He HCIIOJIb3YIOTCA

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

CucreMbl aBTOMATHYECKOI0 YHpaBJI€CHUS

Caenennst 00 OCHAIICHHOCTH JHCHHUIUIMHBI CIIEUATH3HPOBAHHBIM H J1a00pPaTOPHBIM
000py/1I0BaHNEM U MPOTPAMMHBIM O0ecle4YeHuemM

Tabmuma 3.1

Ne Buael 3anaTui

OcHAIEHHOCTH CIMENHAJbHBIX
noMelleHuii ¥ moMeleHuii 1
CaMOCTOATEIbHOM PadoThI

IlepeyeHb JMLEH3UOHHOTO
MPOrpaMMHOr0 odecrneyeHust

1 Jlexnu

Mebenb ayauTopHast ¢
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJTUIECTBOM
CTYZCHTOB

Pabouee mecto npemnonaBarens
Jlocka aynuropHas

[Tepudepuiinoe ycTpoiicTBO

He Tpedyercs

2 [TpakTHyeckue 3aHATHS

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUM C KOJIMYECTBOM
CTYJCHTOB

Pabouee mecto npemnomaBarens
Jlocka ayauropHas

[Tepugepuiinoe ycTpoicTBO

Mathcad 14
Matlab+Simulink

3 JlaGopaTtopHubie
3aHSATHUS

Mebenb aymuTopHasi ¢
KOJIMYECTBOM pabovMX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJCHTOB

PabGouee mecto mpenogaBaTens

[lepconanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYarOIINXCs

Mathcad 14
Matlab+Simulink

Office Professional 2003 Win32
Russian CD-ROM




Koncynpranun

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens

He Tpedyetcst

Texymuii KOHTPOJIb U

MebGenb ayauTopHast ¢

He Tpedyercst

MIPOMEKYTOUHAS KOJIMYECTBOM pabOUnX MECT B
aTTecTanus COOTBETCTBHUH C KOJUIECCTBOM
CTY/ZICHTOB
PaGouee mecto mpemnomaBarens
CamocrosiTenpHas Mebens ayauTopHasi ¢ Office Professional 2003 Win32

paboTa CTyICHTOB

KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBHUH € KOJIUYECTBOM
CTYAECHTOB

Russian CD-ROM
Mathcad 14
Matlab+Simulink
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