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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

OCHOBHOM LEBIO U3yUEHHS] YUEOHON TUCHUIIIIMHBI « DNEKTPOHUKA U OCHOBBI
MUKPOIIPOLIECCOPHON TEXHUKMW» SIBIsieTCd (OPMUPOBAHHUE Y OOYy4aroUIerocs
KOMITETEHLIU I IS CJIEIYIOILINX BUJIOB NESATENBHOCTH: HAy4HO-
UCCIIEI0BATEIBCKON, MPOEKTHO-KOHCTPYKTOPCKON. IIpOEKTHO-KOHCTPYKTOpCKAs
JESITENIbHOCTh: - PacdyeT U MPOCKTHUPOBAHUE OTACIHHBIX OJOKOB M YCTPOMCTB H
CUCTEM  aBTOMAaTM3allMM W  yImpasieHus;  HaydyHo-ucciegoBaTenbCKas
JESTeNIbHOCTH: - aHAJIM3 HAYYHO-TEXHUYECKON MH(pOpMaIliU, OTEUYECTBEHHOTO U
3apy0eXHOro OmbITa MO TEMAaTHKE HCCIEAOBAaHUSA;, - ydyacTHe B paboTax IIo
OpraHM3alMM U MPOBEJICHUIO SKCIIEPUMEHTOB Ha JAEHCTBYIOUIMX OOBEKTAX IIO
3aJJaHHOM  MeToJauKe; - 00paboTKa  pe3yJbTaTOB  AKCIEPUMEHTAIBHBIX
UCCIIEJOBAaHUN C MPUMEHEHHEM COBPEMEHHBIX MH()POPMAIIMOHHBIX TEXHOJOTHH U
TeXHUYEeCKuX cpeAcTB. CopepaHue AUCHUILUIUHBI COCTOUT B (POPMHPOBAHUU Y
CTYyZJCHTOB 3HAaHMM, MO3BOJISIOIINX OPUEHTUPOBATHCA B BOIIPOCAX, CBSA3AHHBIX C
YCTPOMCTBOM, NIPUHUMUIIOM JEHUCTBHS, METOJAMHM pacueTa W TEXHUYECKUMU
XapaKTEPUCTUKAMU  3JEMEHTHOM  0a3bl  COBPEMEHHOW  DJJEKTPOHUKUA U
UHTETPAJIbHOM  CXEMOTEXHUKH, SBILIOLIUMXCA OCHOBOW JUI1  IOCTPOEHHUSA
JJIEKTPOHHBIX  Y3JI0B, IIPUMEHSEMBIX B YCTPOMCTBAaX I KEJIE3HOLOPOKHON
aBTOMATHKH, TEJIEMEXaHUKH, CBSI3U U 3JIEKTPOCHA0XKEHHU.

3amayeil M3ydeHUs IUCLUIUIMHBI SBJISETCS NPUOOpETEHHE CTyIEHTaMU
TEOPETUYECKUX M MPAKTUYECKUX 3HAHUN MPUHLMUIIOB JIEUCTBUS, OCOOEHHOCTEH
TEXHUYECKOW peanu3alud M XapaKTEPUCTHK 3JIEMEHTHOM 0a3bl COBPEMEHHOU
ANIEKTPOHUKH, YCTPOWMCTBA, XapaKTEPUCTHUK W OCHOBHBIX PEKUMOB PadOTHI
aHAJIOTOBBIX M LU(POBBIX MHTErpaibHbIX cxeM. Kpome Toro, cTyAeHT JOJKEH
Hay4YUThCSI OOOCHOBBIBATH CTPYKTYpPY 3JEKTPOHHOTO YCTPOMCTBA, MPOU3BOIAUTH
NpUOIMKEHHBIE pacueThl €ro OCHOBHBIX NapaMeTpoB U IMPaBWIBHO BBIOMPATH
AJIEMEHTHYIO 0a3y.

2. Ilnanupyembie pe3yibTaTbl 00yUEHHUS MO TUCHUILIMHE (MOYIIIO).

[Tepeyerr GopMHUpyeMBIX pe3yJabTaTOB OCBOCHHS  OOpa3oBaTEIbHOM
porpamMmbl (KOMITETEHIIUI) B PE3yIbTaTe 00yUEHHUS M0 JUCIHUILTAHE (MOIYIIIO):

OIIK-6 - Cnocoben pa3pabaTbiBaTh W MCIOJIB30BATh AJITOPUTMBI U
IPOTPaMMBbI, COBpEMEHHbIC WH()OPMAITMOHHBIE TEXHOJIOTHH, METOJIBI U CPEICTBA
KOHTPOJI, JWAarHOCTUKW W YIPaBJICHUS, MPUTOAHBIC IS MPAKTHYECKOTO
npuMeHeHus B cpepe cBoelt mpodeccHoHaIbHOM NeITeTbHOCTH;

OIIK-7 - CnocobeH NpOU3BOAUTH HEOOXOAMMBIC PACUYETHl OTIEIBHBIX
0JIOKOB U YCTPOWCTB CHCTEM KOHTPOJISI, aBTOMATHU3AIIMU U YIIPABIICHUS, BHIOUPATH



CTaHJIapTHBIE CPEJICTBA ABTOMATUKHU, U3MEPUTEIBHOMN U BBIYMCIUTENIBHON TEXHUKH
IIPU NPOEKTUPOBAHUU CUCTEM aBTOMATU3ALMK U YIIPABICHHUS;

OIIK-8 - Crioco0OeH BBIMONHATH HAJIAJKy WU3MEPUTENBHBIX U YIPABIISIOMINX
CPEICTB ¥ KOMILIEKCOB, OCYIECTBIATh UX PETIAMEHTHOE 00CITy )KHBAHHUE;

IIK-2 - CrnocobeH pa3palOaTelBaThb TEXHUYECKHUE CPEACTBA U CHCTEMBI
oOecrieueHuss  0€30MACHOCTH  (DYHKIMOHMPOBAHUS ~ TPAHCHOPTHBIX U
IPOMBIIIUIEHHBIX O0BEKTOB;

ITK-3 - CnocoOeH BBIOJIHATH 3KCIIEPUMEHTBI HA IEUCTBYIOLINX 00OBEKTAX I10
3aJJaHHBIM METOJMKaM U oOpalaTeiBaTh pe3yJlbTaThl C MPUMEHEHHUEM
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI U TEXHUYECKUX CPEJICTB.

OOyueHue 1Mo JUCIUILTHHE (MOTYJIIO ) TIPEJIIToIaraeT, 4YTo 1o ero pe3yIbTraTaM
oOyyaromumiicst Oyier:

3HaTh:

- U3MEpUTENbHbIE U YIPABISIIOIINE CPEICTBA U KOMIUIEKCHI, OCYIIECTBISATh
UX PErIaMEHTHOE 00CITy)KUBaHUE

- OKCTIEPUMEHTHI 10 33JJaHHBIM METOAMKaM U o0pabaThIBaTh Pe3yJabTaThl C
NPUMEHEHHEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTUH W TEXHUYECKUX
CpeACTB

- TEXHUYECKHUE CpEeACTBA U CHCTEMbl obOecrieueHus: 0e30MacHOCTH
(YHKIIMOHUPOBAHUS TPAHCTIOPTHBIX U MPOMBILUIEHHBIX 00BEKTOB

Ymern:

- [IpuMeHsTh cCOBpeMEHHBIE MaTEeMaTHYECKHI ammapaT U BBIYUCIUTEIHHBIE
METOJIbI JJISl pEIICHUS MPUKIAAHBIX 33724 B 00JaCTH CUCTEM aBTOMAaTHYECKOTO U
aBTOMATHU3UPOBAHHOTO yIPABICHUS, KOHTPOJIb M TUATHOCTHKH, U UX DJICMEHTOB.

- Hcmonp3oBaTh AOCTYNHBIE TPOTPAMMHBIE CPEACTBA, KaTaJIOTH U
CIPaBOYHO-TEXHUYECKUN MaTepuasl s PeUIeHUs TMPUKIAJHbIX 3a1ad MpH
pa3paboTKe CUCTeM aBTOMAaTHU3alK U yIIPaBICHHUS.

- BrImonHATE dKCHEepuUMEHTalIbHOE HccienoBanue. [Ipu BbIOOpe cmocoba
00paOOTKM  pe3yibTaTOB  OJKCIEpPUMEHTa  JOKa3bIBaeT  HECMEMIEHHOCTD,
3¢ (HEKTUBHOCT M COCTOATEIHLHOCTD TOMYUYEHHBIX PE3yIbTaTOB.

- IlpuMeHATH COBpEeMEHHBbIE TEXHOJIOTMH 00paboTKM UHGOpMAIINH,
COBPEMEHHBIC TEXHHMUECKHE CPEICTBA, BEIYUCIUTEIBHYIO TEXHUKY MTPH 00paboTKe
pE3yJIbTaTOB UCCIIET0BAHUSI.

Baaners:
- METOJHMKAaMH CO3JIaHMS TEXHHUYECKHX CPEACTB M CHUCTEM OOecreUYCHUs
0€301MacHOCTH (PYHKIIMOHUPOBAHUS TPAHCIIOPTHBIX U MPOMBIIICHHBIX 00bEKTOB.



- HaBbIKaMH aHaJIW3a IIOJYYCHHBIX AJAHHBIX B PC3YJILTATC SKCIICPUMCHTOB U

HAOJIFOICHUIA.

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6mmias TpyA0€MKOCTb JTUCHMUILUIMHBI (MOTYJIS).

OOmast TPyIOEeMKOCTh AWCIMIUIMHBI (MOIYJsA) cocTaBiser 7 3.e. (252
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem pguctuIuiMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOyJarommxcsi C  IeJarorM4ecKuMM  paboTHUKaMu HW  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peau3alii 00pa30BaTeIbHON MPOTpaMMbl Ha HHBIX YCIOBHUSX,
P MIPOBEJICHUHN YUCOHBIX 3aHITHI:

Konnuectso yacos
Tun y4eOHBIX 3aHSTHIT Cemectp
Bceero

Ne3 | Neq4

KonrtaktHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 160 80 80
B tom uucne:

3aHATHS JIEKIIMOHHOTO TUIIA 96 48 48

3aHATHS CEMHUHAPCKOTO THIIA 64 32 32

3.3. O6peM mucHUIIMHBI (MOAYJs) B (hOopMe CamMOCTOSITENBbHOM pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OOydYaroOlIUXCs C
MeJaroru4eckuMu paboOTHUKAMU U (MJIH) JTMLAMU, IPUBJIEKAEMBIMU K peaiu3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TP NPOBEACHUU
IPOMEKYTOUYHOM aTTECTALMKU COCTABIsAET 92 akageMHuecKkux vaca (OB).

3.4. ITpu oOy4eHHH 0 UHAUBUAYAJIbHOMY YUYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4eHHUH, 00bEeM NUCIUIUIMHBI (MOIYs1) MOXKET ObITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yUaroIuXcs, a Takke B popme
KOHTAKTHOU pabOThl 00YUYaIOIIUXCSl C MEJAarornyeCKuMuU pabOTHUKaMU U (UJIH)
JUIaMH, TIPUBJIEKAEMbIMH K pealiu3alii 00pa30BaTeIbHON MpOrpaMMbl Ha MHBIX
YCJOBHSIX, TPU MPOBEAECHUN IPOMEKYTOUYHON aTTECTALIMH.

4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIHOHHOTO THUIIA.
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

Beenenne B mpobiaemMHy10 00J1aCTh
PaccmarpuBaembie BOIIPOCHL:

- Beeznenue B mpobiIeMHyI0 0071aCTh.

- DNeKTpOHMKA KaK HayKa.

- Kparkast ICTOpUS 31IeKTPOHHKN.

- Paznensl a5eKTpOHUKYL

- Poutb N€KTPOHUKHY B CHCTEMAX yIIPaBICHUSL.
- Buzpl 21€KTpHUECKUX CXEM.

du3nYecKue OCHOBBI MOTYIPOBOTHUKOBLIX TPHOOPOB
PaccmarprBaeMbie BOTIPOCHI:

- ®u3KYeCKUe OCHOBHI MOJYTPOBOHUKOBOMN 3JICKTPOHUKU.

- P-n-nepexo.

- Jlnoel.

BrinpsimutensHbIie yCTPOWCTBA U TApaMeTPUUECKUN CTabUITN3aTop
PaccmaTprBaemble BOTIPOCHI:

- OHOIIOMYNEPHOAHBII 1 IBYXIIOIYTICPHOAHBIN BHIIPSIMUTEIH.

- MocTOBOH BBIIPSMUTEND.

- CriaxuBaroniye GpuiabTphL.

- AHaM3 CXeM, IOCTPOCHHBIX Ha 0a3e MOTyIPOBOJHUKOB JHOIOB U CTAOMIIMTPOHOB.
- [TapameTrpuueckuit cTaOUIN3aTOP HANPSHKEHUS.

bunonspnasie TpaH3UCTOPHI

PaccmaTtpuBaeMble BOIIPOCHI:

- CTpyKTypa, NPUHLUI AEHCTBHUS, PEKUMBIPAOOTHI OUITOISIPHOTO TPaH3UCTOPA.

- CXeMBblI BKITIOUECHUS OUITOIISIPHOTO TPAaH3HCTOPA.

- CocTaBHbIE TPAaH3UCTOPEI.

- CraTn4eckue XapaKTepUCTUKH, h-TlapaMeTphl.

- Knaccudukarus 1non0B 1 OUIOISIPHEIX TPAH3UCTOPOB, TAPaMETPhl U 0003HAYEHHUS.

IToneBnie TPAH3UCTOPHbL

PaccmarpuBaembie BOIPOCHL:

- IToneBble TPaH3UCTOPHI C YIPABIAOWUM p-n niepexogoM ¥ MJIII TpaH3ucTOpBI, cTaTUYECKUE
XapaKTEPUCTUKU U N1apaMETPBI N0JIEBBIX TPAaH3UCTOPOB.

- Kinaccudukanus moneBsIx TpaH3UCTOPOB, MapaMeTpsl M 0003HAUCHHUS.

3J'IeKTpOHHI)I€ YCUIIUTCIIN, O6paTHBIC CBA3U B YCUIIMTCIIAX.
PaccmarpuBaembie BONPOCHL:

- O0mue mapaMeTphl MEKTPOHHBIX yCHUIHTENICH.

- XapaKTepUCTUKHU YCUIIUTENEH.

- Bujibl CKa)X€HUI CUTHAJIOB B yCHJIMTEIISX.

- MHOTrOKacKaHbIe YCUIUTEIH.

- [TomoxxuTenbHAS U OTpUIIATETIbHAS 00paTHAs CBA3b.

- Kimaccndukanms o6paTHBIX CBS3EH.

- Bnustare oOpaTHBIX CBsI3el Ha MapaMeTphl YCHUIIUTEICH.

YceunnrensHBIE KacKagbl.

PaccmaTprBaemble BOIIPOCH:

- YcunurenbHbIe Kacka bl Ha OUIIONSIPHBIX TPAH3UCTOPAX MO CXEME OOIIMM IMUTTEPOM.

- Beibop 1 3aganue paboyueil TOUKH yCHIMTEIBHOTO KacKaaa Ha OUMOJSIPHBIX TPAH3UCTOPaX.
- Crabunu3aius paboueit TOUKH.

- YemmTensHBIE KacKabl 1o cxeMaM ¢ o0rmieit 6a30if 1 00IIUM KOJUTEKTOPOM.

YcunurenbHbIe KaCKaJbl.
PaccmarpuBaembie BOIPOCHL:
- Kackaas! npeaBapuTeIbHOro yCHUICHHUS U YCHUIIUTEIN MOIIHOCTH.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- PesxxuMBbl paboThl yCHIIMTEIBHBIX KaCKalOB.

- JIByXTaKTHBIE KacKapbl.

- YcunurenbHbIe KacKa/bl Ha TIOJIEBBIX TPAH3UCTOPAX.

- BeiOop u 3amanne paboueit TOUKH yCHIINTEIBHOTO Kackaia Ha OMIOISPHBIX TPaH3UCTOPaXx.
- Crabwimn3zanus paboyell TOUKH.

:‘)J'IeKTpOHHble KJIFOYH.

PaccmaTpuBaemble BOIPOCH:

- DIEKTPOHHBIN KIIF0Y KaK JIOTHYECKUH IEMEHT 1 KaK CHIIOBOE KOMMYTAIIMOHHOE YCTPOICTBO.
- DIEKTPOHHBIE KJIIOYN HA TUOJAX.

- Cratndeckue U JUHAMHYECKHE TapaMeTpPhl JJICKTPOHHOTO KII04Ya Ha JHOMAX.

10

:‘)J'IGKTpOHHBIC KJIFOYH Ha 6I/IHOJ'I5[pHBIX TPpaH3HUCTOpax.

PaccmarpuBaembie BOIPOCHL:

- DNIeKTPOHHBIE KIII0YH Ha OUIONAPHBIX TPAH3UCTOPAX.

- Cratudeckue U AMHAMUUYECKUE NTapaMeTphl MEKTPOHHOTO KIItoYa Ha OUIOJISPHBIX TPaH3UCTOpax.
- CriocoOBI MTOBBIMICHHMS OBICTPOJEHCTBHS.

- Harpy3sounas criocoGHOCTS.

- Pabota xitova Ha MHAYKTHBHYIO Harpys3Ky.

11

3H€KTpOHHI)I€ KJIFOYM Ha IIOJICBBIX TPAaH3UCTOpaAX.
PaccmaTtpuBaeMble BOIIPOCHI:

- DNIeKTPOHHBIE KIIIOYH Ha MOJIEBBIX TPAH3UCTOPaXx.

- Hudposeie 1 aHATOTOBBIE KOMMYTATOPBI.

- KoMmiMenTapHble KITIOUH.

12

[{udpoBbie HHTETpATBHBIE CXEMBI

PaccmaTprBaemble BOTIPOCHI:

- [Tonsitue crenenn uaTerpanun LIUMC, knaccupukarus.

- KomOuHaIMoHHBIE M TIOCIIEI0BATEILHOCTHBIE CXEMBI.

- bazoseie anementsl HUMC cepuit KMOIT u TTJI.

- DIIEeMEHTHI C OTKPBITHIM KOJUIEKTOPOM H C TPEMSI COCTOSTHUAMHU.

13

KOM6I/IHaI_[I/IOHHBIC CXEMbI

PaccmarpuBaembie BOIPOCHL:

- [lludparopsl, AedpaTopsl, pacnpeaeIuTed, MyIbTHILICKCOPHI, TOJYCYMMAaTOPHI, OAHO3APSIHBIC U
MHOTOpa3psAHbBIE CyMMaTOPBI.

14

TTociemoBaTeIbHOCTHLIE CXEMEL.

PaccmaTpuBaemble BOIIPOCHI:

- Tpurrepsl.

- [Ipocreiimmii Tpurrep Ha TpaH3uCTOpax (OMcTaOMIbHAS STYEHKA).
- RS, D, T, JK-Tpurrepbl Ha JIOTHYECKUX DJIEMEHTAX.

15

Cu€T4nKHN UMITYJIBCOB

PaccmarpuBaembie BOIPOCHL:

- CuéT4nKy UMITyJIbCOB, PETUCTPHI CABUTra, NapajuleNbHble PETUCTPLI, PACTIPEIEIUTENN UMITYIbCOB.
- CuHTes mudpoBBIX cXeM MeTo1oM KapT KapHo.

16

MHUKpOTPOLIECCOPHI.
PaCCMa’I‘pI/IBaGMLIC BOIPOCHI:
- Kparkue cBeieHus U3 UCTOPUM Pa3BUTHUS MUKPOIIPOLIECCOPOB.

- Bupl MukporpoieccopoB — 001ero Ha3HAuYeHUsI, MUKPOKOHTPOJUIEPHI, CUTHABHBIE MUKPOITPOILIECCOPHI.

- CTpyKTypHasi cXeMa MUKPOTpoIeccopa.
- MyJ'H)TI/IHJ'ICKCI/II)OBaHHaSI InIrHA JaHHBIX U aapeca.

17

PaGora mukpomnporeccopa
PaCCManHBaCMLIC BOIPOCHI:
- Pabota Mukponpoleccopa ¢ 3aIOMHUHAIOIINMH yCTPOHCTBAMH.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- Bugpl anemenToB mamsatu (RAM, ROM, EPROM) — o6mmme cBeneHwus.

- Pabota Mukponpoleccopa ¢ BHEITHUMHU YCTPOHCTBAMU, MUKPOCXEMBI TapalIeIbHOTO 1
MIOCJIE/IOBATENILHOTO HHTEp(dEiicoB.

- Pabota c npeprIBaHUAMU U OXKUIAHUEM.

- IIpAMOM TOCTYII K IaMATH.

18

Vcunurenu MocTOSHHOIO TOKA.

PaccmarprBaeMble BONIPOCHI:

- OnepanuoHHbIE YCHITUTEINN.

- YcumTenu NoCTOSTHHOTO TOKA.

- Hpetid mymns, tnddepeHmnansHbIi KacKa.

- OnepaloHHbIe YCHIIUTENH, CTPYKTYpHasl cCXeMa, OCHOBHBIE TapaMEeTPhl, CXEMBbI BKIIFOUEHHUSL.

- HennBepTupytommuii, ”HBEpTUPYIOIINI, HHTETpUpYyIOMuid, tuddepenmpyromuii ycunurenu va OY.

19

CYMMaTOp aHaJoroBhIX curHajoB Ha OVY.
PaccmaTtpuBaeMble BOIIPOCHI:

- Cymmarop aHajoroBblx curHajioB Ha OY.

- Komnapatopsl.

- Tpurrep Llmutta 1 MynsTHBHOpaTOp Ha OY.

20

PenakcanmoHHble IMITYJIbCHBIE YCTPOMCTBA.

PaccmaTtpuBaeMble BOIIPOCHI:

- OnHOBHOPATOPHI M MYJIETUBHOPATOPHI Ha OUIOJISIPHBIX TPAH3UCTOPAX U JIOTHYECKUX JIeMEHTaX.
- 'eHepaTopsl TMHEHHO U3MEHSIOUIETOCS HAPSKEHHUS.

21

FeHepaTopLI CUHYCONAAJIbHBIX CUTHAJIOB

PaccmaTprBaemble BOTIPOCHI:

- ['eHepaTops! CHTHAIOB Ha TPAH3UCTOPAX U ONEPALMOHHBIX YCHIUTEIIX.

- RC-reneparopsi, LC-reHepaTopsI.

- I'eneparop cunycoupansHoro curHana Ha OY ¢ mocrom Buna u cxemoii APY.

22

ConpspkeHre aHaJIOTOBBIX U IIU(PPOBBIX YCTPONUCTB

PaccmarpuBaembie BOIPOCHL:

- AnanoroBo-tudpossie (ALIIT) u nudpo-anasorossie (IIAIT) mpeodpa3oBare/in: OCHOBHBIC TAPAMETPHI U
XapaKTePUCTHKH.

- IJAII no MeTozy BEeCOBBIX TOKOB C HCIIOJIb30BaHHEM MaTpuilsl R-2R.

23

KoMITOHEeHTBI ONTO3JIEKTPOHUKH U 0TOOpaxeHus! HHpopMaluu

PaccmaTprBaemble BOIIPOCHI:

- Ceroanoibl, HOTOIMOABI, (POTOTPAH3UCTOPHI, ONTPOHBI M X TPUMEHEHHE.

- CBETOANO/THBIE MAaTPHIIBI, KUIKOKPHCTAIUTNUECKHE HHANKATOPHI U JIIOMUHHICLICHTHBIE BaKyyMHBIC
UHJIMKaTOPBL.

24

DJeMEHTHI CHJIIOBOM SJICKTPOHUKH.

PaccmarpuBaembie BOIPOCHL:

- JlurncTOpsl, TPHHUCTOPEI (TproaHBIe THpHUCTOPH), cumucTopsl, BTN3 (IGBT) Tpan3ucTops! 1 ux
UCIIOJIb30BaHUE B CHIIOBOM 2JIEKTPOHUKE.

25

BTOpI/I'-IHI)Ie HUCTOYHHKHU IJICKTPOIIUTAHUA.
PaCCManHBaGMLIC BOIPOCHI:
- CprKTypHLIe CXEMbl BTOPUYHBIX UCTOYHHUKOB 3JICKTPOIIUTAHU paﬂHOSJ’ICKTpOHHOﬁ anmnaparypsl.
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HOMCXOYCTOﬁQHBOCTB QJICKTPOHHBIX CXCM

PaccmarpuBaembie BOIPOCHL:

- Croco06s1 60pBOBI ¢ TOMEXaMHU B aHAJIOTOBBIX 1 IIU(POBHIX yCTpoiicTBaxX.

- KoHCTpyKTHBHBIE OTpaHUYeHHsI ObICTPOAEHCTBIS U(POBBIX CXEM M YaCTOTHBIX CBOWCTB aHAJIOTOBBIX
CXEM.




4.2. 3aHATHUS CEMUHAPCKOTO THUIIA.

JIaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX padoT / KpaTKoe cofepaHue

HccnenoBanne HEMHBEPTUPYIOLIETO YCUIIMTENS HanpskeHus Ha OY
B pesynbTaTe BBIIOTHEHHS J1a00pAaTOPHOH pabOTHI CTYIEHT paccMaTpuBaeT 0COOCHHOCTH HCCIIeJOBaHUS
HEHMHBEPTHPYIOUIETO ycruTend HanpspkeHus Ha OY (Yacts 1)

HccnenoBanne HEMHBEPTUPYIOLIETO YCUIIMTENS HanpskeHus Ha OY
B pesynbTaTe BbIIOIHEHUS PAOOTHI CTYJEHT PacCCMaTPUBACT UCCIIEIOBAaHUS HEUHBEPTUPYIOLIETO
ycunutens HanpspkeHust Ha OV (Yacts 2)

HccnenoBanue kommnaparopa, tpurrepa llImura u myastuBrOpaTopa Ha OY

B PE3yJIbTATC BBINIOJIHCHUA pa6OTLI CTYACHT NOJIYy4a€T HaBbIK UCCJIICAOBAHNA KOMIIapaTopa, TPUITEpa
[IImuta u myneTUBHOpaTopa Ha OY 1 0TpabaThBaeT yMEHHE [0 COCTABICHUIO H KOPPEKTHPOBKH OTYETA
10 BEITIOJTHEHHOM pa60Te U 3aIIUTC €10.

UccnenoBanue komnapatopa, tpurrepa lllMura u mynstuBudpaToa Ha OY

B PE3yJIbTAaTC BBINIOJTHCHUSA pa6OTLI CTYACHT NOJY4aCT HaBbIK UCCJIICAOBAHNS KOMIIApATOpPA, TPUTTEPA
Imura n MynbTrBUOpaTopa Ha OY 1 0TpabaThIBacT YMEHHUE 10 COCTABICHHIO U KOPPEKTUPOBKH OTYETA
IO BBIMOJIHCHHO# pabdoTe u 3amuTe ero. (Hacts 3).

My.]'ILTI/IBI/I6paTOpLI Ha JIOTHYCCKHUX 3JICMCHTAX
B pesynbraTe BHINONHEHUS! pabOTHI CTYICHT pacCMaTpuBaeT 0COOEHHOCTUM MYJIbTHBUOPATOpHI Ha
JIOTUYECKHUX JJIEMEHTaX

MynbTHBHOPATOPHI HA JIOTHYECKUX AIIEMEHTAX

B pesynbTate BeITOTHEHHS 1a00PAaTOPHOH pabOTHI CTYJEHT MOMYYaeT HABBIK H3ydCHHS
MynbTHBHOPATOPHI HA JIOTHYECKHX HIIEMEHTAX, OTPAa0aTHIBAECT YMEHHUE M0 TIOATOTOBKE U KOPPEKTHPOBKE
OTYETOB U 3AILUTHI €r0.

FeHepaTop CHUHYCOHNJAJIbHOI'O CUTHAJIa C MOCTOM Buna na OY
B pe3synbrare BEINOTHEHUS pabOTHI CTyIEHT O0TpabaThIBaeT YMEHHE HCCIEI0BATh TeHEPaToOp
CHHYCOUIAJIFHOTO CUI'Hajia ¢ MocToM Buna Ha OVY.

I'enepaTop cuHyconaabHOro curuaina ¢ MoctoM Buna Ha OY
B PE3yJIbTAaTC BBINIOJTHCHUA pa6OTLI CTYACHT PACCMATPUBACT I'CHEPATOP CUHYCOUAAJIBHOI'O CUI'HAJIa €
MocTtoM BuHa Ha OY, OTpa6aTBIBaCT YMCHHUC 110 MOATOTOBKE U KOPPCKTUPOBKU OTYCTOB U 3alllUTa UX.

[IpakTrueckue 3aHATHS

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

Nsyuenue unrepdeiica oneparopa mporpaMmbl CXEeMOTEXHHUYECKOTO MOJICTUPOBAHUS
MicroCap

B PE3yJbTATC BBINIOJIHCHHNSA 3alaHUA CTYACHT U3YYacT MOPAAOK BBOAA CXEM, O3HAKOMIJICHUEC C OuOIMOTEKOM
3JICMCHTOB, O3HAKOMJICHHUEC C HHTep(beﬁCOM OTO6pa)K€HI/IH PE3YIbTATOB MOJACIIUPOBAHMS.

[Iporpamma MicroCap. HccnenoBanne BAX nonynpoBOJHUKOBBIX IHOJOB.
B pesynprarte BRINOTHEHUS paOOTHI CTYIEHT ITPOBOIUT MOJIEIIHPOBAHIE CXEM OJTHO- H
JABYXITIOJYTICPUOAHOTO BBIIIPAMUTEIIA.

[Iporpamma MicroCap. MccnenoBanue XapakTepuCTUK OUITOJIIPHOTO TPaH3UCTOPA.
B PE3yJIbTATC BBINIOJIHCHUA 3alaHUA CTYACHT paCCMAaTPUBACT OCHOBHBIC CEeMElCTB BXOJAHBIX U BBIXOJHBIX
XapaKTCPUCTHK, HCpCI[aTO‘IHOﬁ XapaKTCPUCTHUKU I10 TOKY.

[Tporpamma MicroCap.

B pesynbrarte BEIOTHEHUS paObOTHI CTYACHT OTpabaThIBaeT YMEHHE IPOU3BOANTE PACUET M MOICIUPOBAHIE
OAHOKACKAaIHOT'O YCUIIUTEIIA

TMIEPEMEHHOTO TOKA B KJ1accCe «A» Ha 6I/IHOJ'IHpHOM TPpaH3UCTOPE, MPOBOAUT UCCIICNOBAHNUC BIIUAHUA
mapaMeTpoOB TOYKH IMOKOA HaA BBIXOHHOﬁ CHUTHAJI.




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

KonTtponpsHas pabora.

B pe3ysbTare paGOTI)I CTYACHT MOKa3bIBA€T 3HAHUEC B MOACTIUPOBAHUEC aHAJIOTOBBIX CXCM.

[Tporpamma MicroCap. Pacuér u MogenupoBanue TpaHchOpMaTOPHOI CXEMBI.

B PE3YyJbTATC BBIMIOJIHCHUSA NPAKTUYCCKOTO 3aJaHUs CTYJCHT OTpa6aTI>IBaeT YMEHUE IPOU3BOJUTDH pacqéT
1 MOJCIUPOBAHUC TpaHC(l)OpMaTOpHOfI CXCEMBbI IBYXTAKTHOI'O YCHUJIUTECJIA IICPEMCHHOI'O TOKA B KJjlacCax
«B» 1 «AB» Ha OUTIIOJISIPHBIX TPAH3UCTOPAX M UCCIEIOBAHUN CXEMBI YCHIIATEIS.

[Iporpamma MicroCap. Pacuér u mogenupoBanue 6ectpanchopMaTOpHOIl CXEMBI.

B pesynbpTaTe BBIIOMHEHHS IPAKTHYECKOTO 3aJaHus CTYIEHT OTpabaTeBaeT yMEHUE IPOU3BOAUTE PacuéT
1 MOZAETHpOoBaHNe OecTpaHCc(HOPMATOPHOI CXEMBI IBYXTAKTHOTO YCHIHTENS MomTHOCTH (Y M)
HEePEeMEHHOT0 TOKa B Kiaccax «B» 1 «AB» Ha OUIOIAPHBIX TPAH3UCTOPAX H HCCIICIOBAHUE CXCMBI
YCHIIATEIISL.

MOI[CJ'II/IpOBaHI/IC THIIOBBIX CXCM.

B pesynbraTe BHINONHEHHS pabOTHI CTYIEHT OTpabaThIBA€T YMEHUE MOJEINPOBATh TUIIOBBIE CXEMBI Ha
OIIEPalIOHHBIX YCHIIUTEIX (HEWHBEPTHPYIOLIMI U HHBEPTUPYIOIIMH YCUITUTEIH, HHTETPaTop,
muddepeHnraTop, Kommaparop) B mporpamme MicroCap.

HccnenoBanue xapakrepuctuk MIT
B pesynbrarte BRIIOTHEHUS paOOTHI CTyIEHT HcclieayeT Xxapaktepuctuku M/IIT Tpar3ucTopos ¢
BCTPOCHHBIM M MHAYLUPOBAHHBIM KaHAJIOM: CTOKO3aTBOpHasd, CEMEHCTBO BBIXOJHBIX XapaKTECPHUCTUK.

10

I/I3yquI/Ie I/IHTep(beﬁca oreparopa nporpaMmbl CXEMOTCXHHYCCKOI'O MOACIUPOBAHUA
MicroCap.

B PE3YJIbTATC BBIMIOJIHCHUA 3alaHUC CTYACHT U3y4acT 6I/I6J'II/IOTCKI/IC MOJECJIN U JIOTUICCKUC UHTCT'PAJIbHBIC
cxemsl (1C), m3yuaer uarepdericHoe onmucanne MH(POBBIX CUTHAIIOB U OTOOPaKEHUS Pe3yIIbTaTOB
MOACINPOBAHUA.

11

[Iporpamma MicroCap.

B PE3yJIbTAaTC BHIOJIHCHUSA pa6OTbI CTYACHT 0Tpa6aTBIBa€T YMEHUEC MOJACIINPOBATH KOM6I/IHa].[I/IOHHBI€
CXEMBI U IBOUYHOT'O CYETYMKA C €CTECTBEHHBIM TOPAAKOM CUE€Ta HAa MOJICIAX U HA HUCc YUE€TOM pE€aIbHbIX
3aACPIKEK, UCCICAOBAHUA BPEMCHHBIX AUarpaMM, OIiCHKa MaKCUMaJIbHOT'O 6BICTpOHeﬁCTBHH CXEMBI.

12

HpOFpaMMa MiCI‘OCap. MOI[CJ‘II/IpOBaHI/Ie HUMITYJIbCHBIX CXEM Ha JIOTUYCCKUX DJICMCHTAX.
B pe3synprare BRIIOIHEHHUS MPAKTHYECKOTO 3aaHUS CTYIEHT OTpabaThIBaeT yMEHHUE 110 HCCIIEOBAHUIO
BPEMECHHBIX JUarpaMm.

13

KonTponbHas pabora.
B PE3yJbTAaTC BBINIOJIHCHHNA 3aIaHNUC CTYACHT 0Tpa6aTLIBa€T YMEHHUE B MOJCTINPOBAHUC KOM6I/IHaHI/IOHHLIX
1 UMITYJIbCHBIX CXCM.

14

ITporpamma MicroCap. MoaenrpoBaHne KOMOMHALIMOHHBIX CXEM.

B pe3synbrarte BRIIOIHEHUS pabOTHI CTYIEHT 0TpabaTHIBACT YMEHUE B MOJICTUPOBAaHIE KOMOWHAIIMOHHBIX
CXEM M JBOMYHOTO CUETUHKA C IPOU3BOJIHHBIM MOPSAIKOM cueTa Ha Moaessix U Ha MIC ¢ yueTom peanbHBIX
3aJIepIKeK M UCCIIE0BAaHNE BPEMEHHBIX JarpaMM, OlIeHKa MaKCUMAJIbHOTO OBbICTPO/ICHCTBUS CXEMBI.

15

[Iporpamma MicroCap. MoaenupoBanue mudpoaHagoroBoro mpeodpazoBarersi.

B PE3yJbTAaTC BBINIOJIHCHUA 3alaHUA CTY ACHT 0Tpa6aTI)IBa€T YMEHHUE B MOJCTIUPOBAHUC III/I(l)poaHaHOFOBOFO
npe06pa3OBaTen${ 1 re’separopa HI/IJ'IOO6pa3HOF0 Halps’)KEHUs € UCITIOJIb30BAHUEM L[AH U IBOMYHOI'O
(aCI/IHXpOHHOFO u CI/IHXPOHHOI‘O) CYETUYUKOB U HCCJIICAOBAHNE BJIIUAHUA 3a/ICPIKEK B

CUETYHKAX.

16

[Iporpamma MicroCap.
B pesynbrarte BEIOTHEHUS paOOTHI CTYACHT OTpabaTHIBaeT YMEHHE B MOACITMPOBAHNE UG POBBIX CXEM C
DJICMCHTAMHU aHUMalluu.

4.3. CamocrosiTenbHas paboTa 00y4aroImMuXCs.




No .
Bun camocrositensHOM paboTh

/1

1 |U3ydeHue 1OMOJHUTEIBHOMN JIUTEPATYPHI.

2 |l[logroroBka k 1abopaTOpHBIM paboTaMm.

3 | BeimonHeHue KypcoBoi paboTHI.

4 | IloarotoBka K MpOMEKYTOYHON aTTECTALIUU.

5 | [loaroroBka K TeKyuiemMy KOHTPOJIIO.

4.4, [TpumepHbIH NepeueHb TEM KypPCOBBIX padboT

Tema kypcoBoro npoekra: «Pa3paboTka 37IEKTPOHHOTO OJIOKa Pa30MKHYTOM
CUCTEMBI yIpaBlieHUus». L{enb KypcoBOro npoekTa: pa3padoTarh IPUHIUIHAIBHYIO
CXeMy YCTpOICTBa MO 3aJaHHOMY BapUaHTy, NPOBECTH HWMHUTALUOHHOE
MozenupoBanue e€ pabotel B cucteme NI Multisim. B xoxe KypcoBoro
POEKTUPOBAHUS JIOJDKHO OBITH pa3pab0TaHO MHUKPORJIEKTPOHHOE YCTPOMCTBO,
ocyulecTBIstolee nepexinouenune Tpéx (A, B, C) 3agaHHbIX 00bEKTOB yIIPABICHUS
(MCTIOJTHUTEIBPHBIX  YCTPOMCTB) B COOTBETCTBMM C 3aJaHHON BpPEMEHHOU
auarpaMMmoi. PazpabaTeiBaeMoe yCTpOKWCTBO JOKHO COIEPHKATh B CBOEM COCTABE
pacrpenenuTeab HUMIYJIbCOB, MUGPATOP, CUIOBBIE KIIOYM Ha OUMOJISIPHBIX
TPAH3UCTOPAX W HCTOYHUK MHUTAHUA C KOMIIEHCAIIMOHHBIM CTaOMIM3aTOPOM
HanpsbkeHus. i BapuanToB 1-15 pacnpeaenurens UMITyIbCOB CTPOUTCS Ha O6asze
cu€TurKa UMIYJILCOB U JemudpaTopa, a 1yt BapuantoB 16-30 — Ha 6a3e perucrpa
casura. [IpumepHoe copepkaHue KypcoBoro mpoekra: Breaenue 1. Paspabotka
CTPYKTYPHOM CXEMbI DJJIEKTpOHHOTO Oyioka ympasienuss 2. Pa3zpabotka
(YyHKUHMOHAIBHOM CXEMbl 3JIEKTPOHHOro Onoka ympasieHus 3. Pazpabotka
MPUHLIUIUATBHON CXeMbl JJIEKTPOHHOTO OJioka yrpaBienus 4. Pa3zpaboTka
HMCTOYHUKA MUTAHUS 5. Pe3ynbTaThl UMUTAIITMOHHOTO MOJICTIUPOBAHUS 3aKIIOUCHUE
Cnucok mcnonap30BaHHBIX UCTOUYHUKOB [Ipunoxenue 1. [IpuHnunuaneHas cxema
paspabatbeiBaemoro yctpoiictBa Ilpunoxkenne 2. Crnenuduxaius 5>JI€MEHTOB
Tabmuma. HMuanuBuayanpHbie  BapuaHThl  3amanuii  Bapuwant  Ilopsmok
nepexiatoueHuss OOwbekt ympaBiaeHuss A OObekT ynpabnenus B OObekr
yrpaBneaust C 1,16 11162,1722153,1833244,1914255,2025366,
2136357,2211448,2322439,24335210,25145111,262563 12,
27366213,28113114,29222415,303 312 Tabnauua. O0beKThI yIpaBIeHUs
(ucrioHUTENBHBIE ycTpoiicTBa) Ne oObekTta ympaBieHuss 1 JIBe sammbl
HakanuBanusi: 6 B 5 Bt u 12B 10 Bt 2 Dnekrpomarautaoe pene HMII1-400 (s
yétHbIX BapuaHToB) AHIII2-1230 (mna Heu€THbIX BapraHTOB) 3 CBeTtoauno (TUI
BBIOpAaTh  CaMOCTOSITENIbHO) 4  DJNEeKTpOMarHuT Ha HampsbkeHue 24 B,
conportuBiacHue 0oMoTKH 20 OM



5 DnexTpoABUraTeab MOCTOSIHHOTO ToKa 12 B, morpeGasemsiit Tok 2 A 6
Kianan snexktpomarauTHelil coneHonanbii 12 B 0.5A Ilpumeuanue.

5. IlepeueHp wu3MaHMM, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BATh IIPH

OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

No | bubnumorpadu
n/ 4ecKoe Mecro nocrymna

i OIHCaHKe
1 | Onekrponuka | HTB (y4.3)
u

MUKpPOIIpOILIECC
OpHasi TeXHUKA
B.I'. I'yces,
IO.M. I'yceB
YyeOHuk
Bricm. mik., -
798 c., - ISBN
5-06-005680-5
, 2006

2 | IIpoextuposan | https://www.elibrary.ru/item.asp?id=45844167
ue

YOPaBISIOLIUX
(G poBbIX
YCTPOMCTB
C.C. YBapos,
A.B. Baranos
N3n-Bo Ilepo,
-76 c., ISBN:
978-5-00189-
014-0, 2021

1 | Dnextponuka | https://booktech.ru/books/elektronika/2922-elektronika-2015-ov-
O.B. milovzorov.html

MuoB30poB,
N.T'". ITankoB
IOpaiir, -
ISBN: 978-5-
9916-2541-8 ,
2015

2 | OcHOBBI HTB (yu.3)
TEOpUHr
TPaH3UCTOPOB
u
TPaH3UCTOPHBI
x cxem ML.II.




CremaHeHKO
OxHOTOMHOE
W3JaHue
OHeprus, -
672 c., ISBN
978-5-458-
38954-9 , 2012

Muxkpoanextp
OHHBIE CXEMBI
U (POBBIX
YCTPOMCTB
(cepus "Mup
3JIEKTPOHUKH"
) U. Bykpees,
B. T'opsiues, b.
Mancypos
Texnocdepa
Mocksa, - 712
c., ISBN: 978-
5-94836-197-0
, 2009

https://www.technosphera.ru/lib/book/100

OCHOBBI
CHJIOBOM
3JICKTPOHUKHU
(cepus "Mup
AIIEKTPOHUKU"
) C. Pama
Penmm
TexHocgepa
Mockaa, - 288
c., ISBN: 5-
94836-055-5
2006

https://elcat.bntu.by/index.php?url=/notices/index/IdNotice:137277/Source:def
ault

[Hudposas
AIIEKTPOHHKA

(cepus «Mup
ANEKTPOHUKU»
) Boiir K.
TexHocgepa
Mockaa, - 471
c., ISBN 978-
5-94836-124-6
, 2007

https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/notices/index/|
dNotice:142347/Source:default

ONEKTPOHUKA:
CXEMBI U

http://www.booka.ru/books/364158#about




aHayn3 (cepus
«Mup
AIEKTPOHUKU»
) 100
Hunem C.
Texnocdepa
Mocksa, - 432
c., ISBN: 978-
5-94836-165-9
, 2008

7 | Dnexrponuka - | https://radiohata.ru/textbook/3237-jelektronika-prakticheskij-kurs.html
IIPaKTUYECKUU
Kypc JlxoHc
M.X.
Texnochepa
Mocksa, - 512
c., ISBN: 5-
94836-086-5 ,
2006

6. IlepeueHb COBpPEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJIB30BATHCS MPH
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

Odurmansuseiit caiit PYT (MUUT) (https://www.miit.ru/).

Hayuno-texuuueckast oudnuoreka PYT (MUUT) (http:/library.miit.ru).

O6pa3zoBarenbHas miatdopma «FOpaiit» (https://urait.ru/).

O6mme wuHpOpPMAIMOHHBIE, CIPABOYHBIE M  TOUCKOBBIE  CHUCTEMBbI
«Koncynbrant [Lrocy, «I"apanT.

DIIeKTPOHHO-0MOIMOTeUHAS cucTemMa W31aTeNbCTBA «Jlaub»
(http://e.lanbook.com/).

DNeKTpoHHO-0MbanoTeuHas cucrema ibooks.ru (http://ibooks.ru/).

7. llepedyeHb  JHUIEH3UOHHOTO M  CBOOOJHO  PacHpoOCTPaHSIEMOIo
IpPOrpaMMHOr0 OOecnedYeHusi, B TOM YHCIE€ OTEYECTBEHHOrO0 IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIs OCBOCHHSI TUCIIUIUTAHBI (MOYJIS).

Microsoft Internet Explorer (uiiu apyroi 6paysep).
Oneparrionnas cucrema Microsoft Windows.
Microsoft Office.

NI LabView, NI Multisim.

MicroCap.



8. Omucanne MaTepUaIbHO-TEXHUYECKOW 0a3bl, HEOOXOIUMOW IS
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUILUIMHE (MOIYJIIO).

YyeOHble ayIUTOpPUM JUIsl TPOBEACHUS YUEOHBIX 3aHSATUN, OCHAIEHHBIC
KOMITBIOTEPHON TEXHUKON ¥ HA0OpaMH JIEMOHCTPAILIMOHHOTO 000PYI0BaHU.

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3audeT B 3 cemecTpe.
Kypcosas padota B 3 cemectpe.
DK3aMeH B 4 ceMecTpe.

10. OtieHOUYHBIE MaTEPUAITBI.

OI.[GHOLIHI)IS MaTCpualibl, IPUMCHACMBIC IIPHU IIPOBCIACHUU HpOMG)KYTO‘-IHOﬁ

aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JOLEHT, CTApIINI HAyYHBIN

COTPYIHUK, K.H. Kadeapbl

«YrpaBJieHUeE 1 3aluTa

uHdOpMAIUN C.C. JIb3noB

JOLIEHT, CTApIINI HAYy4YHBINA

COTPYIHHUK, K.H. Kadeapsl
«YrpasieHue 1 3aImra

uHbOpMaITUN» C.C. YBaposB
CornacoBaHo:
3aBenyromuii kadenpoit Yu3n JILA. bapaHos

[Ipencenarens yaeOHO-METOINYECKOM
KOMUCCUU C.B. Bonoaun



