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1. OBIME CBEJAEHUSA

YyeOnas qucuumuinHa «CoBpeMeHHas SJIeMeHTHas 0a3a 3JIEKTPOHHBIX YCTPOHCTB POOOTOTEXHHYECKUX

CUCTEM» U3YYACTCA B CEABMOM CEMECTPE.

KypcoBas paboTa He perycMOTpeHa.
1.1.  ®opma NpoOMEeXyTOUYHOM aTTECTALUN: SK3aMEH
1.2.  Mecro yueOHO# aucIuILInHbl B cTpykType OIIOIT

YyeOnas nucnuruimHa «CoBpeMeHHas dJeMeHTHas 0a3a JJIEKTPOHHBIX YCTPOMCTB POOOTOTEXHUYECKHX
cHCTeM» OTHOCHUTCS K 4YacTH NporpaMmbl, (HopMUpyeMor ydacTHHKaMU 0Opa3oBaTelbHBIX
OTHOIIICHUH.
OCHOBOH IS OCBOCHHUS JMCIMIUIMHBI SBJISIOTCS PE3yJbTaThl OOYUYEHHUS IO MPEANICCTBYIOIIUM
JUCLUIUIMHAM U PAKTUKAM:

- DNEKTPOHHBIE YCTPONCTBA MEXATPOHHBIX U POOOTU3UPOBAHHBIX CHCTEM

- OcCHOBBI ITU(POBOM IIEKTPOHUKH;

- Beenenue B mpodeccuro
PesynbraTel 00ydeHUs 1O y4eOHOW UCIUIUIMHE, HWCIOJB3YIOTCS TPH H3YUYCHHWH CJIETYIONINX
JUCIUIUIMH Y IPOXOKICHUS TPAKTHK:

- [IpoekTupoBaHNE MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM,

- Cuctembl IPOrpaMMHO-JIOTMYECKOTO YIIPABICHUS TEXHOJIOTMYECKUMHU MTPOLIECCAMU

- [IpousBoacTBEHHAs MPAaKTUKa
Pesynbrarel OocBO€HMsSI Y4eOHOW MAUCHUIUIMHBI B JalibHEWIIEM OyIyT WCIOJIb30BaHbl IIPH
BBIMIOJTHEHUH BBIITYCKHOW KBaJIM()UKAIIMOHHOM PabOTHI.

2. 1EJY Y INIAHAPYEMBIE PE3YJIbTATHI OBYYEHMSA 11O
JTUCHUIIIMHE

[emamu oCBOEHUA JUCHUILUIMHBI «COBpeMeHHasi d3JEeMEeHTHas 0a3a dJIEKTPOHHBIX YCTPOWCTB
pO6OTOTeXHI/I‘I€}CKI/IX CUCTEM» SABJIAIOTCA:

— O3HAKOMUTBCS C Kiaccuukanueil, NpUHIMIOM padOThl, NapaMeTpamMH H
XAPaAKTCPUCTHKAMH CUIIOBBIX 3JICKTPOHHBIX 3JICMCHTOB U YCTpOﬁCTB;

- U3y4YeHHE TPHUHLIMIIOB  YOPaBIEHUS  TPAH3UCTOPHBIMU  IPeoOpa3oBaTeNsIMU
AIIEKTPUYECKOW SHEPTUU MpPH MX paboTe B Pa3jIMUHBIX PEKHUMAX, CXEMOTEXHUYECKUX PELICHHH,
0cOOeHHOCTE paboThl MpeoOpa3oBaTeneil, MOCTPOCHUS CHCTEM YIPaBICHUS TPAH3UCTOPHBIMU
npeoOpa3oBaTEIsIMHU.

- OCBOHUTH TIPOIEAYPY aHAIN3a, PacyeTa U TMOCTPOCHHUS TUIIOBBIX CHJIOBBIX YCTPOWCTB
CUCTEM aBTOMATUYECKOTO PETYJIUPOBAHMS, a TAKXKE UX MPUMEHEHHS B CHCTEMaX aBTOMATUYECKOTO
YIIpaBJICHUS,

- dbopMUpOBaHHE HABBIKOB HAYYHO-TCOPETHUECKOTO TOMXO0Ja K PEIICHUIO 3a1ad
npopeCCUOHATBPHON HAMPABICHHOCTH M MPAKTUYECKOTO WX HCIOJIb30BaHUS B JaJbHEHIIIEH
poeCCHOHAIBHON JEATENHHOCTH;

PesynbraroM 00yueHus Mo y4eOHOW NUCIUIUIMHE SIBISETCS OBIaJCHUE 00yJaroNMMUCS 3HAHHSIMH,
YMEHHSIMH, HaBBIKAMH M OMNBITOM JIEATEIBHOCTH, XapaKTePU3YIOMIMMH Ipoiecc (GOpMUPOBAHUS
KOMITETCHIIMN ¥ 00€CTICUnBAIONUMHU JTOCTHKEHHE TUTAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS YUeOHOU
JUACLIUIIIUHBI.



2.1.

®opMupyeMbIE KOMIETCHIIMN, UHIUKATOPBI JOCTUKEHUSI KOMIIETEHLIUH,

COOTHECEHHBIE C IUIAHUPYCMBIMU PE3yJibTaTaMH 06yquI/1;1 110 OUCLIUITIINHE.

Kox 1 HamMeHOBaHHE

Koa m HaumMeHOBaHHe

IInanupyemble pe3yJbTaThI 00y4eHUs!

HHIUKATOpPA
KOMIeTeHIInH 10 IMCUMILIHHE
AOCTH:KEHHSsI KOMIIETeHIINH
[K-1 NA-TIK-1.1 — MHcmonesyer COBpPEMEHHBIE

Croco6eH MpoBOIUTH
aBTOMAaTH3AlIUIO U
MEXaHNU3aIHIIO
TEXHOJIOTHISCKHX
onepauui, BKIoYas ux
aHallu3, BHEJPEHUE U

Br16op cpencTB aBTOMAaTH3AAH
A MEXaHH3alliH B
TEXHOJIOTHYECKHX OTICPaIIHsX,
OLIEHKA TEXHOJIOTHYECKUX
BO3MOXHOCTEH CpeACTB
aBTOMAaTH3allMU U

WHPOPMAIMOHHBIE TEXHOJOTUH, TEXHUKH,
MPUKIAJHBIX MPOTPAMMHBIX CPEJICTB TPH
pemennd  3amad4  npodeccrHoHaTbHON
JeSITeITbHOCTH;

KOHTPOIIb 33 MEXaHU3aLNH; - IIpuMenenne npouenyp aHalnu3a, pacueTa

3KCILTyaTaluen NA-T1K-1.4 A IOCTPOCHUSA  THUIOBBIX  CHIIOBBIX
OneHnBaHue TUIIOB U YCTPOMCTB ~ CHCTEM  aBTOMAaTUYECKOIO
KOHCTPYKTHUBHBIX OCOOCHHOCTEH | PETyJIUPOBaHU, a TAKKE UX IPUMEHEHUS B
CPEACTB aBTOMATHU3ALUH U POOOTOTEXHMUECKUX CUCTEMAX
MEXaHU3alUU TEXHOJIOTUYECKUX
onepauun

I1K-4 NJI-T1K-4.1 -Mcmonp3yer kimaccu(puKammio, MPUHIIATIEL

CriocobeH mpoBOANTH

CocTaBlieHHE 3aBOK Ha

paboThl, TapaMeTpbl U XapaKTEPUCTHKHU

KOHTPOJIb IPOLIECCOB U o0opyoBaHue, 3aracHbIC CHJIOBBIX  JJICKTPOHHBIX DJJIEMCHTOB H
BEICHHUE JOKYMEHTALA YacTH, TPUOOPHI U MATEPHAIIBI YCTPOMCTB s IyCKOHAJIaIKH,
110 IIyCKOHAaIaJIKe, JUISL ITyCKOHAJIaIKH, IepCHAIAKH, SKCIIyaTaluu,
TepeHalaaKe, MepeHaNaIKu, SKCILTyaTaIlHH, TEXHUYECKOMY OOCITYXKMBAaHHUS M PEMOHTY
J9KCILTyaTaluu, TEXHHUYECKOMY OOCITYy)KUBaHUS U POOOTU3UPOBAHHBIX " MEXATPOHHBIX
TEXHUYECKOMY PEMOHTY POOOTH3UPOBAHHBIX U CHUCTEM.

00CITyKHBaHHIO U MEXATPOHHBIX CUCTEM;

PEMOHTY N-T11K-4.3

pOOOTH3MPOBAHHBIX U
MEXaTPOHHBIX CUCTEM

OrnieHUBaHKE PUHITUTIOB
paboTHI, TEXHIYECKHE
XapaKTEePUCTUKU
UCTIOJIb3YEMOTO MIPH
00CITy’)KNBaHUHU U PEMOHTE
obopynoBaHus

- PaspabaTpiBaeT aaropuTMHYECKOE
U TMPOrpaMMHOE OOECIICYCHHE CPEJICTB H
CUCTCM aBTOMATHU3allMM W  YIPaBJICHUSA
NpoleccaMi W PEalM30BbIBATh €ro Ha
MPaKTHKE.

3.CTPYKTYPA Y COJIEP)KAHUE YUEBHOM TUCIIUILIVHBI

O6mast TpyA0€MKOCTh Y4eOHOM AUCHUIUIMHBI IO y4eOHOMY IJIaHy COCTaBIIsET

1o O4HOM (hopMe 0OyUeHUs — 4

3.e. 144 gac.

3.1.
3aHIATUN

CrpykTypa yueOHON AUCITUTUIMHBI 171 00YYaIOIIUXCS 110 BUIAM

CTpykTypa H 00beM JUCHHIIMHBI
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3.2 CtpykTypa yueOHOW AUCITUIUTMHBI/MOTYIIS ATl O0yYarOIIMXCs TI0 pa3jaesiaM U TeMaM JUCIUIUTHHBL: (09Has hopma oOydeHus)

Ilnannpyemsblie

Bujbl yueoHO# padoThl

(KOHTpOJIMPYyeMbIe) KonrakTHas padota
pe3yJIbTaThi N § Buabl n Q)gle,l KOHTPOJbHBIX
OCBOCHHSI: o - - o = MEpONPHUATHIA, 06ecneqlina10ume o
KOJ(BI) 3 HanmenoBanne Pasaelos, Tem; @ 5 2 z g g ; 5 COBOKYITHOCTH TEKYIIMH KOHTPOJIb
¢opmupyemoii(bix) ¢opma(bl) MPOMEKYTOUHON aTTECTALUM g o = 5 B o £ = § ycIeBaemMoCcTH
KoMuereHuuu(ii) u E" E E i E E E g § f (hpopMBI MPOMEKYTOUHOTO KOHTP0JISI
P;iﬁ::::ﬁ;n % E E § l§ E E_ 5 E l§ ycneBaeMocTH
T = = 8 B &= = = O a
Cce0bMOll CeMeCTP
IK-1, Pazgen |. CoBpemenHnas diemeHTHas 06a3a. OcrnogHble 16 18 16 67
WJI-TIK-1.1; nousamus.
NA-TIK-1.4, Pounb, MecTo COBpeMEHHOI 21eMEHTHON 0a3bI AIIEKTPOHHBIX 2 2 2 5 3amura 1abopaTOpHBIX pador -
I1K-4 YCTPOMCTB B OOIIICH CTPYKTYpE 3a/1a4 aBTOMAaTH3aI[MH KOJUJIOKBUYM,
NA-11K-4.1; TEXHOJIOTMYECKUX MPOIECCOB TectupoBanue,
W-11K-4.3 ITporpamma Matiiab B IIpoIiecce M3ydYeHH s 2JIEMEHTOB U 2 2 2 5
YCTPOUCTB CHIIOBOM 3JIE€KTPOHUKH.
HccnenoBanre TMHAMUYECKAX PEKUMOB TIEPEKITFOUCHIS 2 2 2 5
CHJIOBBIX JIMOJIOB U OUTIOJISIPHBIX TPAH3UCTOPOB.
HccnenoBanue mosieBbix Mosfet TpaH3ucTopoB. 2 2 2 5
Uccnenosanue IGBT . 1 1 1 5
HUccnenosanne omunodazHoro u tpexdasHoro 1 2 1 5
JIBYXTIOJIYTIEPHOIHBIX BBINPSIMATENCH.
MocToBO# HIMPOTHO-UMITYJILCHBIN TIpeoOpa3oBaTes ¢ 1 2 1 4
CUMMETPUYHBIM 3aKOHOM YIPaBJICHHSI
CocTs3aHus B JUCKPETHBIX aBTOMaTax. HemnpephiBHBIE U 1 2 1 5
MPEPHIBUCTHIC JIOTHYECKUE (PYHKITHH.
Onnoda3zHbIit (MOCTOBO) 1 1 1 5
HWHBEPTOP C CHMMETPUYHBIM YIPABICHUEM.
TexHn4eckue cpencTsa, ucnonbzyemsre B CY 1 1 1 5
peoOpa3oBTEISIMHU.
[TocTpoeHne aHaIOrOBBIX U CMEIIAHHBIX CUCTEM YIPABICHHUSL. 2 1 2 3




Ilnannpyemblie Bujbl yueoHO# padoThl
(KOHTpOJIMPYyeMbIe) KonrakTHas padota
pe3yJIbTaThi o - Bujnl 1 popMBI KOHTPOJIBLHEBIX
OCBOEHHS: o ° E - g MepOonpuATHI, 00ecrieYnBaOIHe M0
KOJ(BI) HanmenoBanme pasnenos, Tem; ° E ) E £ g > E COBOKYITHOCTH TeKyIIMii KOHTPOJIb
¢opmupyemoii(bix) ¢opma(bl) MPOMEKYTOYHON aTTECTALUM g § = 5 B § g = § ycIeBaemMoCcTH
KomneTeHuun (i) n =) = E i = E =g £ ()OpPMBI IPOMEKYTOYHOT0 KOHTPOJISk
MHIMKATOPOB = % E SSE| £E | 28 ycneBaeMocTH
AOCTH:KEHHSI S é = g ® = E- S s
KOMIETeHIHi i &= = =
CaMOCTOATCIBHOC U3YUCHHUC C ITOCIICAYIOIIUM KOHTPOJICM. 15
Tema Hccnenosanre MOCTOBOTO MIMPOTHO-HMITYJILCHOTO
peo0pa3oBaTelis C CHMMETPHYHBIM 3aKOHOM YIPABJICHUS
OK3ameH 27
HUTOI'O 3a cenpbMoii cemecTp 16 18 16 67
HTOI'O 3a Bech mepuoa 16 18 16 67




3.3 Kparkoe conepxanue yueOHOU JUCITUTUIAHBI

HaumenoBaHnue pasaesa u

Ne nn TeMbI MCIHILIHHEI Copep:xanue pa3aesa (TeMbl)

Pazgean | Paznen |. CoBpemennas 3jiemenTHasi 6a3a. OcHOo8HblEe HOHAMUSL.

1 Pons, MmecTo coBpeMeHHOI
37EMEHTHOM 6a3bI Nzyuenue [lakeroB Simulink, Power System Blockset, SPTool
AJIEKTPOHHBIX YCTPONCTB B JUTSL WCCJIENOBAaHHS CHJIOBBIX JJIEKTPOHHBIX OJIIEMEHTOB U
o01miei cTpykType 3am1ad YCTPOJCTB
aBTOMaTH3aLUU
TEXHOJIOTHUYECKHX MPOIECCOB

2 Cunosbie HccnenoBanne JIUHAMHYECKUX  TEPEKIIOYCHHS — CHIIOBBIX
ITOJTYyTIPOBOAHUKOBBIC JTIMOJIOB M OUIIOJISIPHBIX TPAH3UCTOPOB
npuOOPEI.

3 HccnenoBanue HccnenoBanme moneBsix Mosfet TpaH3UCTOPOB.
JUHAMHAYECKHUX Uccnenosanne IGBT.
MIEPEKIIIOUEHUS CHIIOBBIX
JIUOJIOB M OUITOJISIPHBIX
TPAH3UCTOPOB.

4 [HomympoBogHIKOBEIE Uccnenosanne onHO(a3HOTO " Tpex(hazHOTOo
npeoOpazoBaTenu ¢ JBYXTIOYTIEPHUOAHBIX BBIIPSMHUTEICH.
KOMMYTallUel OT CETH.

5 ABTOHOMHBIE UHBEPTOPEI. .OnnodazHblii (MOCTOBOI)

VHBEPTOP C CAMMETPUYHBIM YIIPABICHUEM. .

3.4 Opranusanys caMOCTOATEIbHOM PabOThl 00YUYaAIOITUXCSI

CamocrosrenbHas paboTa CTyJeHTa — oOs3aTeNbHass 4acTh 0Opa30BaTEIBHOTO IpoIiecca,
HarpasJIeHHas Ha pa3BUTHE TOTOBHOCTH K MPO()ECCHOHATBHOMY M INYHOCTHOMY CaMOOOpa30BaHHIO,
Ha [IPOEKTHPOBAHUE JaTbHENIIEro 00pa3oBaTeIbHOrO MapIIpyTa U NPOGeCCHOHAIBHOM Kapbephl.

CamocrosiTenbHas padoTa 00y4arouuxcs 1Mo AUCHUIUINHE OPraHu30BaHa KaK COBOKYITHOCTh
ayJIUTOPHBIX M BHEAYJUTOPHBIX 3aHATHH U paboT, 00ECIEeUMBAIONINX YCIEIIHOE OCBOCHHE

IUCILIUILINHEL.

AynuropHas camocTosiTellbHas padoTa OOydaroIIMXCsl MO AMCLUMILIMHE BBIIOJHSAETCS Ha
y4eOHBIX 3aHATHSX [0 PYKOBOJCTBOM IIpenojaBaTelis M IO €ro 3alaHuio. AyauTopHas
camocrosTeNnbHas paboTa oOydaromuxcst BXOAUT B 00N 00beM BPEMEHHU, OTBEIEHHOTO YUYEeOHBIM
IUTAHOM Ha ayAUTOPHYIO pabOTy, U pErIaMEeHTHPYETCsl paClIMCaHUEM YUeOHbBIX 3aHATHH.

BHeayauTopHas caMocTosTeNbHas paboTa 00ydaromMXcsl — INIaHUpyeMasi yueOHasi, Hay4HO-
UCClieIoBaTeIbCKast, MpakTHyeckas paboTa 00yyaromuxcsl, BEINOJIHAEMAasi BO BHEAYAIUTOPHOE BpeMs
10 3aJlaHUI0 M NPH METOJUYECKOM PYKOBOJCTBE IIPENOAaBaTells, HO 0€3 ero HelnocpeiCTBEHHOIO
y4acTHsl, paCIMCaHuEeM yUeOHBIX 3aHATUI HE perilaMeHTUPYETCH.

BueayauropHas camocTosiTenbHast paboTa 00y4yaronuxcsi BKIIOYaeT B ce0sl:

[ToaroToBKY K MPaKTHYECKUM H 3a4ETY;
U3yYeHHE Pa3IeIOB/TeM, HE BBIHOCHUMBIX Ha MMPAKTHUECKUE 3aHATHS CAMOCTOSTENBHO;
HamucaHue pedeparoB Ha MPOOIEMHBIE TEMBI;

HOJTrOTOBKA pedeparos;

MOJArOTOBKA K IPOMEXYTOYHOM aTTECTALlUU B TEUEHUE CEMECTpA.

CamocrosiTenbHasi paboTa OOy4aromMXCcsi € ydacTheM IpernojaBaTtens B (opme HHOU
KOHTAKTHOM paboThl MpeaycMaTpuBaeT TPYINOBY0 U (WIM) HWHAMBUIYyalbHYIO paldoTy
00y4aromuMuCcs ¥ BKIIOYAET B ceOsl:
MPOBEJCHNE WHIMBUIYaJbHBIX M TPYIIOBBIX KOHCYJbTAIMA 1O OTIEJIbHBIM
TeMam/pa3ziesaM TUCIHILIHHBI;




KOHCYJIbTallUKU 110

OpraHu3auu

CaMOCTOATCIIbHOI'O

U3Yy4YeHUs

OTACIBHBIX

pazzenoB/TeM, 0a30BbIX TOHATHI MTPOQPHIBHOTO/POACTBEHHBIX YUCOHBIX JUCITUIIINH OaKajaBpuara,
kotopsie hopmupoBaiii OIIK u I1K, B niensix obecnedeHus mpeeMCTBEHHOCTH 00pa30BaHUS

Hepequb TEM, YaCTHUYHO OTHCCCHHBLIX Ha CaAMOCTOATCIBHOC HM3YUCHUC C IOCICAYIOIIHUM

KOHTPOJIEM:
Buasl u popmbl -
HaumeHnoBaHue pa3iena KOHTPOJbHBIX E
/Te€MBbI JUCIMILINH, MepONpPUSITHIA §
Ne BBIHOCHUMbIE HA 3ananus 1Jis1 CAMOCTOSITEJIHLHOMH PadoThI (YYUTBHIBAKOTCS E
CaMoOCTOSITEJILHOE NpH NPOBEJCHHH | S
n3yyeHue TeKyIlero S
KOHTPOJIs1) ==
Pazgen |
Tema 1.2 UccnenoBanue 1. IlpoBeaure GubIHOTpaduUeCKuit Ortyet no 15
MOCTOBOI'O IIIUPOTHO- aHaJIN3 10 TeMe: DTarbl Pa3BUTHS pesynapTataM
HAMITYJIBCHOTO MHUKPOIPOLIECCOPOB U BBITIOJIHCHHOM
npeoOpa3oBaTelis ¢ MHUKPOIIPOIIECCOPHBIX CUCTEM. paboThI 10
CUMMETPUYHBIM Kakyto 3agauy momoraet penuTh Kelc-3aIaHnio
3aKOHOM YIIPaBJICHUS MToTydeHHas: BaMU HH(OpManms?. Jlotst
YcTaHOBUTE MEKIIPEIMETHBIE CBSI3U C MIpe3EHTalUN
JPYTUMU JUCLHUIUTUHAMMU. HCIIOJIb3YETCS
2. TengeHIuu B pa3BUTHH apxXuTeKTypsl | Power Point

MuKporpoueccopos. [Iposectu
HcCclieIoBaHus Ha Oa3e HHTEpPHET-
HUCTOYHHKOB. [IpoBecTH naTeHTHBIN
MIONCK

2. Kaxoii Tun cereil TMTHPOBaHUS
MIO3BOJIMJI HAWTH UCTOUHHUKH JUIS
aHaliM3a TeHJeHIUN pa3BuTus MII?
3.Brirpysute u3 pedepaTHBHBIX 6a3
nutupoBanus Web of Science win
Scopus 10-20 crareif, OTHOCSIIHXCS K
TeMe.

4.0nummTe MOMCKOBOH 3ampoc U
MOSICHUTE, II0YEMY BbI C(OPMYINPOBAIN
ero TakuM odpaszom? Kak Bbl BEIOpamu
napameTpsl QUIbTPAIHU PE3yTbTaTOB?
5.MnopTupyiTe pe3yapTaThl MyHKTA
(2) B mporpammy VOSviewer.
JuctpubyTHB nmporpaMMsel WK Be6-
BEpCHs HAXOJIUTCS Ha calTe
https://www.vosviewer.com/

6.11o 3aromoBkaM crarel OCTpOITE
00JIaKOo CJIOB C MTOMOIIBIO PECYPCOB
http://www.tagxedo.com/,
http://www.wordle.net/, 0651ak0 c0B.

3.5 [IpumeHeHune >MeKTPOHHOr0 00yYeHus, TMCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTUM HE npeaycMaTpmuBacTCs

Peanu3zanus nporpaMMbl y4eOHOM AUCHUIUIMHBI C IPUMEHEHUEM 3JIEKTPOHHOTO 00yUeHus 1
JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH pPerIaMeHTUPYETCs IEHCTBYIOIIMMHU JIOKaTbHBIMU
AaKTaMH YHHUBEPCUTETA.
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VYyeOHasi 1eATeNbHOCTh YACTUYHO POBOAUTCS HA OHJIAMH-TIIaTGopMeE 3a CUET MPUMEHEHHS
y4eOHO-METOUYECKUX AIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB:

2 KaTeropuu

HCMO0JIb30BaHHE ucronbzosanue 30 u JOT o0beM, BKJIIOYeHHE B YUeOHBIH
90 u 10T gac npouece
o0yueHune yueOHO-METOANYECKUE SJIEKTPOHHBIE OpraHH3aIHsI
¢ BeO-TIoIepKKO | 0Opa3oBaTeNbHBIE PECYPCHl YHUBEPCUTETA CaMOCTOSTEILHON PabOTHI
1 kateropun 00yJaIONIXCsI
yueOHO-METOANYECKUE SIEKTPOHHEIE B COOTBETCTBHH C
o0pazoBareibHbIe PeCypChl YHUBEPCUTETA pacnucanueM

TeKYIIeH/TTIPOMEKY TOUHON
aTTecTaluu

DO0P obecreynBaOT B COOTBETCTBHUH C MPOTPAMMOM JUCITUTIIMHBI (MOTYJIs):

- OpraHMU3aIMI0 CAMOCTOATEIHHON PabOTHI 00yYaroIIerocs, BKI0Yasi KOHTPOJIb 3HAHHMA
oOyyatomierocs (CaMOKOHTPOJIb, TEKYIIUH KOHTPOJIb 3HAHUM U MPOMEXKYTOUHYIO aTTECTALIHIO),

- METOJIMYECKOE COMPOBOXKACHHUE U JIOTIOJHUTEIIBHYIO HHPOPMAITMOHHYIO TIOICPKKY
3IEKTPOHHOTO 00yUYeHus (JIOTOHUTEIbHbIE YdeOHbIe U HH(DOPMALIMOHHO-CITPABOYHBIE MATEPHAIIBI).

Tekymas 1 MpoMeKyTOYHAsI aTTECTAIMU 10 OHJIANH-KYpPCY MPOBOASTCS B COOTBETCTBHH C
rpadukoM y4eGHOro mpolecca U paciCaHUEM.
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4. PE3YJbTATbI OBYYEHHS 11O JUCHUIIJIMHE, KPUTEPUN OLEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IIKAJIA ONEHUBAHUSA

4.1 CooTHeCEHNE TUTAHUPYEMBIX PE3YyJIbTAaTOB 00yUYEHUs C YPOBHAMU C(HOPMHUPOBAHHOCTH KOMIIETEHLIUH.

Yposnu Hrorosoe Onenxka B . IMoka3zaTenu ypoBHs ¢(hOPMUPOBAHHOCTH
c()OpMUPOBAHHOCTH KOJINYeCTBO nSITHOAJILHOIM = = =
. YHUBEPCAJIbHOM(-bIX) o0menpodeccHoOHAILHOM(-bIX) npogpeccuoHAIbHON(-bIX)
KOMIeTeHnu (-if) 0aJ1J10B cucreme N . »
. KOMIIeTeHumu (-it) KOMIIeTCHIM I KoMIeTeHunu(-i)
B 100-6anabHOM 10 pe3yJibTaTaM K1
cucremMe TekyLei u ’
y _ WI-TIK-1.1;
10 pe3yJibTaTaM NPOMEKYTOYHOI WILK-1.4-
TeKylel u aTTecTallnu A-1IK-1.4;
NMPOMeKYTOUHOMH T1K-4
aTTrecTalun NI-TIK-4.1;
NA-TTK-4.3
BBICOKHIA 85 -100 OTJIUYHO/ Obyyarowuiics:
3a4TeHO (OTJINYHO)/ 3HaeT COBPEMEHHBIN ypOBEeHb
3a4TE€HO Pa3BUTUS OPOrPAMMHOIO
obecrieyeHuns B 001acTu
MIPOEKTUPOBAHUH
TEXHOJIOTHYECKOTO

obopynoBaHus Ha 6aze
MHUKPOTPOIIECCOPHON TEXHUKH;
MOHATHSI HEOOXOTUMBIE IS
OpraHM3aIMU CBS3M HECKOJIBKUX
YCTPOKCTB € ITOMOLBIO
W3BECTHBIX MHTEP(EHCOB;
YMeeT nucaTh IpOrpaMmel,
peanuzyromnme
MHUKPOTIPOIIECCOPHOE
YIpaBJICHUE TEXHOIOTHYESCKUM
000pyI0BaHUEM; MOXKET
MPUMEHSITh COBPEMEHHEIE
WHTEPQEHCHI 115 CBSI3U
HECKOJIbKHX YCTPOUCTB Ha 0aze
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MUKPOKOHTPOJIJIEPOB TIPH
pa3paboTKU CUCTEM YITPABICHUSI.
Brnanmeer npuemamu
MHUKPOTIPOLIECCOPHOTO
YIpaBJICHUS TEXHOJIOTHYECKHM
obopynoBanuem; Moxer
MPUMEHSITh Ha MPAKTHKE
MIPOTPaMMHBIN 0OMEH C
YCTPOMCTBAMHU BBOJIa-BHIBOJIA C
HCIOJIb30BaHUEM ITPOTOKOJIOB
obmena ModBus u Ethernet
WCTIONB3YS TS TIepeIadyn JaHHBIX
IIOCJICAOBATCIBbHBIC JIMHHUN CBA3HU
RS-485, RS-422, RS-232 u cetn
TCP/IP.; cnocobeH peann3oBaTh
COBPEMEHHBIE METOJIbl OTJIAJKH
MHUKPOIIPOLIECCOPHBIX CUCTEM
JUTSL YIIPABIICHUS] COBPEMEHHBIM
TEXHOJIOTHYECKUM
000pyI0BaHUEM C TPUMCHEHUEM
CPEJICTB TECTUPOBAHUS U
OTJAJIKU TIPOrpaMM 0OMeHa
JAaHHBIMHA

HOBBIIIEHHBIN

65— 84

X0poIo/
3a4TeHo (Xoporo)/
3a4TEHO

OO0yyarommics:

3HaeT COBPEMEHHBIH YPOBEHb
pa3BUTHUSA MPOrPaMMHOTO
obecrieyeHust B obmacTtu
MPOEKTHPOBAHUH
TEXHOJIOTHYECKOTO
00opyaOBaHUs c
WCTIOJIb30BaHHEM
MHUKPOIPOLIECCOPOB; MOJKET

MEPEYNCIUTh OCHOBHBIE MOHATHSA
HEOOXOUMBIE ISl OpraHU3al|H
CBSI3U HECKOJIbKUX YCTPOMCTB C
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HOMOIIBIO U3BECTHBIX
HHTEPEHCOB;

MoXeT MpUMEHSTh Ha TPaKTUKE
MPOTPaMMHBIN 00MeH c

YCTpPOWCTBAMH BBOJA-BBIBOJA C
HUCITIOJIB30BAHHUEM IIPOTOKOJIOB
oobmena ModBus u Ethernet, a
TAaKXXE JaTYUKaMHh HU3MEPCHUSA
TEXHOJIOTNYCCKUX mapaMeTpoOB
npu pa3paboTke CUCTEM
YHpaBJIC€HUA TEXHOJIOTNYCCKHUM
obopyaoBaHuEM TEKCTUJIBHOU
oTpaciy;

3HaeT COBPEMEHHBIC METO/IbI
OTJIQJIKU IPOrPAMMHOTO
obecrieyeHus1, NCIOIb3YEMOTO B
YIPABISIOLINX
MHKPOIIPOLIECCOPaX U
MHKPOKOHTPOJLIEpAX H MOXKET
peann3oBaTh Ha MPAKTHKE XOTS
ObI OIUH U3 ATUX METOJIOB JJIsI
yIpaBJICHUS] COBPEMEHHBIM
TEXHOJIOI'MYECKUM
000py/I0BaHHEM C TPUMEHEHUEM
CPEICTB TECTHPOBAHUS
OTJIaJIKU IporpamMM oOMeHa
JIAHHBIMH

0a30BbII

41 - 64

YJIOBJIETBOPHUTEIIHHO/
3a4TCHO
(Y10BIIETBOPUTEILHO)/
3a4TEHO

Obyyatowuiics:

MoxeTr Ha3BaTb COBPEMEHHBIE
TEH/ICHIHN pa3BUTHS
MHUKPOIPOLIECCOPHOH TEXHUKU H
MHUKPOKOHTPOJIJIEPOB B
YaCTHOCTH, Ha3BaTh CHCTEMEI
KOMaH/I, 0COOEHHOCTH
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OpraHH3aInn CHUCTEMBI
NpepbIBaHUM

MHUKPOIIPOLIECCOPHBIX  CHUCTEM;
MEePEUUCIUTh 3JIEMEHTHI,

HEOOXOMUMBIE JISi CBSI3M JBYX
YCTPOMCTB C HCIOJb30BaHUEM
M3BECTHBIX HHTEP(EIHCOB;

OOBSICHUTD HEOOXOIUMOCTh
HCIOJb30BaHUS ~ COBPEMEHHOTO
MPOrpaMMHOT0  OOECTICUeHUsl B

nporecce aBTOMaTH3AI[HH
TEXHOJIOTHYECKOTO

o0opynoBaHus; OOBACHITH U
BBITIOJIHATH DJICMCHTAapPHBIC

omepauuMd UL CBA3M  JABYX
YCTPOHCTB € HCIIOJIb30BAHUEM
W3BECTHBIX HHTEp(heiicoB
[TprMeHSTE MUKPOKOHTPOJUIEPEI
B CHCTEMax aBTOMaTHYECKOTO
YIpaBJICHUS; | IPUMEHSATH
THUTIOBBbIE HH(OPMAIIMOHHBIE
TEXHOJIOTHH IpU
MPOEKTHPOBAHUH CBSI3H JUIS
CBSI3U JABYX YCTPOMCTB C
WCTIOJIb30BaHUEM M3BECTHBIX
nHTepdericoB

HU3KUHN

HEYJIOBJICTBOPUTEIHHO/
HE 3aYTE€HO

OO0yyaroruiics:

JeMOHCTPHUPYET (hparMeHTapHbIE 3HAHUS TEOPETUIECKOTO U MPAKTHYECKOT0 MaTepuaa, JOMyCKaeT
rpyObIe OIIMOKY MPH €0 U3JI0KECHUH Ha 3aHATUSX U B X0JI€ TPOMEXYTOYHOH aTTeCTalllu;
HCIIBITBIBAET CEPHEZHBIE 3aTPY/AHEHUS B IPUMEHEHUHN TEOPETUUECKUX TOJIOKEHUM IPU PEILIEHUN
MPAaKTUYECKUX 3a7a4d MPoeCCHOHATBHON HAPaBIEHHOCTH CTAaHAAPTHOTO YPOBHS CJIOXKHOCTH, HE
BIIa/IeeT HEOOXOANMBIMH IS ATOTO HABBIKAMH U TIPUEMAMH;
BBIMOJIHSIET 3aJJaHUs TOJIBKO 110 00pa3ily U MO PYKOBOACTBOM MPENOAaBaTels;
OTBET OTpa)kaeT OTCYTCTBHE 3HAHUI Ha 6a30BOM YPOBHE TEOPETUIECKOTO U MPAKTUIECKOTO
MaTepHaia B 00beMe, He0OX0IMMOM JUIsl AajibHEHIIeH yueObl.
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S. OIIEHOYHBIE CPEJICTBA JIJI TEKYIIETO KOHTPO.JISA YCOEBAEMOCTH U ITPOMEXYTOYHOM
ATTECTALIUH, BKJIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCSA

[Ipu mpoBeneHNN KOHTPOJIS CAMOCTOSITENIEHOM paboThl 00YyYaIOIIKXCsl, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTTecTalluu 10 y4eOHON JUCIUILTHHE
MIPOBEPSAETCS] YPOBEHb CPOPMHUPOBAHHOCTH Y O0yUAIOMIMXCSI KOMIETCHUIMI M 3aIJIAaHUPOBAHHBIX PE3yJIbTAaTOB OOYUYCHHS MO TUCIMILIMHE (MOJIYJIIIO),
YKa3aHHBIX B pa3jese 2 HaCTOSALEH IPOrpaMMBbl.

5.1 ®opmbl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH, TPUMEPHI TUIIOBBIX 3aJaHHMA:
1. Hapucyiite cxeMy 0JHO(a3HOIO MOCTOBOI'O BBIIPSIMUTENS C PE3UCTUBHOM HArpy3KOil.
2.  KaxkxoBa ¢opma ympaBisioniero UMImyJabca OUMOISIPHOTO TPAH3UCTOPA C U30JIMPOBAHHBIM 3aTBOPOM?
. 4. KaxoBa pa3HuIa Mex/1y HHBEPTOPOM HaNpsKEHHUsI U UHBEPTOPOM TOKaA.
Kak onpenensercs koahpuuneHT HeTMHEWHBIX UCKAKEHUN?.

5

6. Jlyig 9ero UCHoab3yeTcs MUPOTHO-UMITYJIBCHBIH MOJTYJIATOP B HHBEpTOpE?

7. Tloyemy B UMIyJIbCHBIX UCTOYHUKAX MUTAHUS UCIIOJIb3YETCSl BEICOKasi paboyas yacTora?
8

. Ilo kxakoi#t popmyiie BHIYHCIISIETCS BXOTHON KO((HUIMEHT MOITHOCTH 0JHO(A3HOTO ABYXIIOIYIEPHOIHOTO MOCTOBOTO
npeoOpaszoBarens?

9. TloueMy uCIMOIB30BaHUE TUPUCTOPOB HEKENATEIHHO B HHBEPTOPAX U KOMMYyTaTopax?.

10. Kak perynupyercst 4acToTa BBIXOJIHOTO HaNPsKEHUS HHBEpTOpa?

Ne @opMBI TEKYIIero KOHTPOJIs IIpuMepsbl THNIOBBIX 3aJaHUH
1 3ammTa 1a00paTOpHEIX paboT. Bormpock! kojutokBUyMa Juis 3amuTel JIP
Komnnoxsuym

JIP Nel U3yuenue Ilakeros Simulink, Power System Blockset, SPTool ans uccnenoanus
CHJIOBBIX JICKTPOHHBIX 3JICMEHTOB U YCTPOHCTB

1. Kakoii monynpoBoJHUKOBEII PUOOpP OOJIBIIE BCETO MOAXOANT I IPUMEHEHUS B
BBICOKOYACTOTHOW CHJIOBOM JIEKTPOHUKE?
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Ne it

DopMBbl TEKYLIET0 KOHTPOJISI

IIpuMepbl TUIIOBBIX 3aIaHUT

2. KomnexkropHslii TOK TpaH3ucTopa coctaiseT 2,9 MA. Eciu mpu 3Tom 6a30BbIl TOK
100MKA, TO KaKOB KO3 PUITUESHT Mepenadn TpaH3ucTopa’?
3. UYto Takoe p-n nepexon?

JIPNe2 UccnenoBanue noneBsix Mosfet TpaH3ncTopoB.

1. KakoBsl mpumymectBa moutHoro MOII-TpaH3ucTopa no cpaBHEHHUIO C OUITOIAPHBIM
TpaH3ucTOpom?

2. Moruusiit MOII-TpaH3uCcTOp — 3TO YIPaBIsEMbIi HAalpsDKEHUEM Tpubop?

3. KakoBo TunnuHoe najgenue HanpskeHus Ha cuiioBoM MOII-tpansucrope?

JIPNe3 HccnenoBanue TUHAMHUYECKHUX MIEPEKITIOUEHUS CUIIOBBIX JUOJIOB U OMIOJISIPHBIX
TPaH3UCTOPOB..

1. Kak MOXHO ynpaBisiTh MPOBOJIUMOCTHIO MOIIHOTO TpaH3UCTOpa?

2. Uto onpenensieT BENUYUHY YIIPABISAIONIETO UMITYJIbCA B MOIITHOM TPaH3UCTOpE?

3. Hapucyiite cxemy TpaH3UCTOPHOT'O KOMMYTaTOpa MOCTOSTHHOTO TOKA.

JIPNe4 VccnenoBanue oaHo(pa3sHOro u Tpex(asHoro ABYXIOIYHEPHOAHBIX BBIMPSIMUATEICH.
1. Kakne omnnuns Mex1y OJHOIOIYIEPHOJHBIMH U JIBYXIIOJIYIIEPUOIHBIMU MOCTOBBIMH
npeoOpazoBareasiMu?

2. I[BYXHOJ'IynepI/IOI[HBH\/JI BBIIPAMUTEIIb ABJIACTCA NCTOUYHUKOM IMUTAHUA OJId IBUTATCIIA
MOCTOSTHHOTO TOoKa. KakoBBI B 3TOM cily4ae yCJIOBHUs PEreHepaluyd MOIITHOCTH ?

3. [ToueMy B OHOIIOIYIEPUOAHOM BBINPSMUTENE HEBO3MOXKHA pereHepanus?

JIPNe5 HccnenoBanrie MOCTOBOTO IIMPOTHO-UMITYJILCHOT'O ITPE0Opa3oBaTesi ¢ CHMMETPUYHBIM
3aKOHOM YIIPaBJICHHUS

1. KakoBa pyHK1IMS 11012, TOCIE0BATENBHO COEAMHEHHOTO C UHYKTUBHOCTHIO B KOMMYTAaTOPE
HaIpsHKEeHUs?

2. KakoBbI HEZJOCTaTKa KOMMYTaTOPOB ITOCTOSTHHOTO TOKA?

3. Kakas cusoBas 3JIeKTpOHHasl LieNb MMOCTOSHHOTO TOKa SKBUBAJIEHTHA TpaHChopMaTopy?

JIPNe6 HccnenoBanue oHOo¢pa3zHOro (MOCTOBOr0) HHBEPTOPa C CHMMETPUYHBIM YIPABICHUEM
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Ne it

DopMBbl TEKYLIET0 KOHTPOJISI

IIpuMepbl TUIIOBBIX 3aIaHUT

1. KakoBa (yHKIUS 1eMI(epHBIX TM010B B MOCTOBOM HHBEpTOpE?

2. Kakoii camblif IpoCTOi cr1oco0 ycTpaHeHHs TPEThel TapMOHHUKH B TpEX(a3HbIX HHBEPTOpax?
3. IIpuBennTe NpUMyIIECTBA U HEAOCTATKH TPAH3UCTOPHOIO HHBEPTOPA 110 CPABHEHUIO €
TUPUCTOPHBIM UHBEPTOPOM?

TCCT

1.B Mukponpoueccopax UCIOIB3YIOT JBa METOA BEIPAOOTKH COBOKYITHOCTH (DYHKLIMOHAIBHBIX
VIPaBISIONINX CUTHAJIOB:

A) OTHOKpHUCTATIHHBIA U MHOTOKPUCTAIBHBIN;

b) dbyHKIIMOHANEHEIN U TAKTOBBIH;

B) nporpamMmHBIil I MUKPOITPOTPaMMHBIN;

I') yauBepcanbHbIi 1 IQPOBOIA.

2.3a cYET Yero MOXKHO PACIIUPUTh ONEPALlMOHHBIE BO3MOKHOCTH MUKponpoueccopa ?
A) 3a cuet yBenuueHus yucna [13VY;

b) 3a cuet yBenuueHus yncia naMaTyu JaHHBIX;

B) 3a cuer yBenuyeHus yucia perucTpos;

I') 3a cuer yBeIMUYEHHUS YUCIIA CUTHAJIOB.

3.Uro siBIIsIeTCS BAXKHEHIIMM CTPYKTYPHBIM 3JIEMEHTOM (opMaTa Jr000H KOMaH b1 ?
A) KOII;

B) Onepanpg;

B) anpec sueiiku;

I') Perucrp.

4. Kakue Tpu nojsixona pabotsl ¢ uHpopManueli Bbl 3Haere?
a) AHAJIMTUYECKHUI, TPOrPAMMHBIN, OTKPBITHIH.

0) MudopMaioHHbIH, OpraHu3aluOHHBINA, CUCTEMHBIH.

B) CucTeMHbIi, KpUTHUECKUH, TH(HPOBOH.

r) CHCTeMHBI|, TPOrpaMMHBIN, TOUYEUHBIH.
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Ne DopMBbl TEKYLIET0 KOHTPOJISI

IIpuMepbl TUIIOBBIX 3aIaHUT

5. Data-driven pemeHust — 3To:

a) KynbpTypa npuHsTHS pelicHHi Ha OCHOBE WHTYUIUH.
0) KynbpTypa npuHATHS pellicHU Ha OCHOBE OIIBITA.

B) KynbTypa npuHATHS penieHuil Ha OCHOBE JTaHHBIX.
r) KynbTypa npuHSATHS pelIeHni Ha OCHOBE PacieTOB.

5.2 KpI/ITepI/II/I, IIKaJIbl OOCHUBAHWA TCKYIICI'O KOHTPOJIA YCIICBACMOCTHU !

HaumeHoBanne
OLIEHOYHOI'0 IIIxajbl OeHUBAHUSA
(Kggigf;f:{o— Kpurtepun oueHuBanus
100-6anabHas aTudanipHas
OLICHOYHOI 0
e cucremMa cucrema
Tect 3a BBINIOJTHEHHUE KX I0T'0 TECTOBOIO 33JaHHsI UCITBITYEMOMY BBICTABIISFOTCS OAJLIbI. 41-48 5
KomnbroTepHoe Kaxxaprit BapuanT copepxut 24 Borpoca. Bpems BemmonaeHus 30 MuH 34-40 4
TECTUPOBAHUE HA 3a mpaBUIIBHBIN OTBET K K&XKJIOMY 33JJaHHIO BBICTABISICTCs 2 0ajlia, 38 HelpaBUIbHBIH 25-33 3
noprane edu.rguk.ru — HOJIb. 024 ,
O06mas cymmMa 6aJuIoB 3a BCe MMPABMIIBHBIE OTBETHI cocTaBisieT 48 Oamos.
KonTponbnas pabora 3a OTBET Ha KaXKJIbIii BOMIPOC BBICTABIISIOTCS OLIEHKH B 3aBHCHMOCTH OT TIOJHOTHI OTBETa 20-22 5
OTBETOB! 15-19 4
«2» - OTBETHI Ha BOTIPOCHI HE PACKPBITHI 11-14 3
«3» - OTBETHI Ha BONPOCHI PACKPHITHI HE TIOJIHOCTHIO 10 5

«4» OTBETHI HAa BOIIPOCHI PACKPLITHI ITIOJTHOCTHIO C HEKOTOPLIMH HETOYHOCTAMU
«5» - JaHbI ITOJIHBIC OTBETEI Ha BCC BOIIPOCHI.

5.3  IIpomexyTodHas aTTecTanus:

DopMa IPOMEKYTOYHOM
aTTeCTaAlMHU

TumnoBbie KOHTPOJIbHBIE 32JaHUSI U HHbIE MATEPHAJIbI
JJISl IPOBeIeHUs MPOMEKYTOYHOH ATTeCTaliu:

OK3aMeH:

B YCTHO# (hopme 1o Ouieram 1.

buner 1.

Hoquy HCIIOJIb30BaAHNUE TUPHUCTOPOB HEKEIATCIIBHO B UHBEPTOPAX U KOMMYTaTOpax.
2. J_IJ'IS[ 4CeTro UCIOJIb3YCTCA IHHpOTHO-HMHyHLCHLIﬁ MOAYJATOP B UHBCPTOPEC
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buiter 2.

1. Mosket i otHO(a3HBIH MOCTOBOH BBITPSIMHUTETH paboTaTh O€3 M30IUPYIOIIETo TpaHnchopMaTopa.

2. Mourusiit MOII-Tpan3ucrop.

54  Kpurepuu, lKagbl OHEHUBAHUS TPOMEKYTOUYHON aTTECTAIMN YUEOHON AUCIUILTUHBI

DopMa POMEKYTOYHOM
arTecTaluu

HaumeHoBaHHE OLIEHOYHOTI'O
cpeacTBa

Kpurepun onennBanns

IIkaabl onleHHBaHUS

IIaTudanasHasa
cucremMa

100-6anabHast
cucreMa

OK3aMeH:

B YCTHOH (popme 1o Omeram
PeKOMCHI{yeTCSI YCTaHOBUTH
pacmpezieneHye 0auIoB MO BOIPOcaM
Omera: HarpuMep

1-i#1 Bompoc: 0 — 9 Gamos

2-i1 Bompoc: 0 — 9 6amos
npakTrdeckoe 3amanue: 0 — 12 6ammos

OOyyaromuics:

—  JIEMOHCTPHUPYET 3HAHUS, OTINYAIOIINECS TITyOUHOH 1
COJZIEPKATENBHOCTBIO, AAET MOIHBIN NCUEPIIBIBAIOIINN OTBET, KaK Ha
OCHOBHBIE BOTIPOCHI OMIIEeTa, TaK M Ha JOMOJIHUTEIIBHBIC;

— CcBOOOAHO BNaJieeT HAYYHBIMHU MOHATHUSAMH, BEAET AUAJIOT U BCTYIIAET B
HAyYHYIO JTUCKYCCHUIO;

—  CIocOOCH K MHTETPALlMU 3HAHUM 10 ONPE/ICICHHON TeMe,
CTPYKTYpHUPOBAaHHUIO OTBETA, K AaHATU3Y MOJIOKEHUH CYIIECTBYIOINX
TEOPHid, HayYHBIX IIKOJ, HAIIPABJICHUHN 110 BONPOCY OuieTa;

— JIOTMYHO W JI0Ka3aTelIbHO PACKPBIBACT MPOOJIEMy, IPEAIOKECHHYIO B
ouere;

—  CBOOOJIHO BBITIOJIHSET MPAKTUUECKUE 33 JaHHs TIOBBIIICHHON CIIOKHOCTH,
NPeayCMOTpPEHHbIE TPOrPaMMON, IEMOHCTPUPYET CUCTEMHYIO paboTy C
OCHOBHOM U JOIMOJHUTEIBLHOUN TUTEPATYPOH.

OtBeT He COAEePKUT (PAKTUIECKUX OMHMOOK U XapaKTepU3yeTcs TITyOnHOH,

MIOJIHOTOM, YBEPEHHOCTBIO CYKICHHH, WITIOCTPUPYETCS IPUMEpPaMH, B TOM

4Hcie U3 COOCTBEHHOM ITPAKTUKY;

5
24 -30 6aimioB

OOyuatomuics:

— IIOKa3bIBaeT JOCTATOYHOE 3HAHME yU4eOHOro MaTepuasa, HO JIOMyCKaeT
HECYIIECTBEHHBIC (PAKTUYECKUE OMMOKH, KOTOPBIE CIIOCOOEH MCIIPAaBUTh
CaMOCTOSITETBHO Oarofapsi HaBOSILEMY BOIIPOCY;

— HEIOCTaTOYHO PACKpbITa MpobiiemMa Mo OAHOMY U3 BOIIPOCOB OMIIETa;

—  HEIOCTaTOYHO JIOTHYHO IOCTPOCHO M3JIOKEHUE BOIIPOCa;

12 — 23 GamroB 4
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—  YCIELIHO BBIIOJIHAET IPEAYCMOTPEHHBIE B IIPOIPAMME ITPAaKTUYECKUE
3aTaHMS CPETHEH CITOKHOCTH, aKTHUBHO pabOTaeT ¢ OCHOBHOM
JIUTEPATYPOK;

—  JEMOHCTPHPYET, B IEJIOM, CHCTEMHBIN MOAXOM K PEIIEHUIO MPAKTHIECKUX
3a7a4, K cCaMOCTOSTEIbHOMY MOMOJTHEHUIO 1 OOHOBJICHUIO 3HAHUH B XOJIE
JanpHeiel yueOHOH paboThl U TpodecCHOHaTBbHOM eI TeNbHOCTH.

B ot1BeTe packpriTO, B OCHOBHOM, COJEpPKaHUE OMIETa, UMEIOTCSI HETOYHOCTH

IIpU OTBETE HA JOIOJIHUTEIbHBIE BOIPOCHL.

OOyyaromuiics:

— TOKa3bIBaeT 3HaHUS PparMeHTAPHOTO XapaKTepa, KOTOPBIE OTINYAIOTCS
MOBEPXHOCTHOCTBIO U MAJIOH COJIEPKATENbHOCTBIO, IOMYCKAeT
¢akTrdeckue rpyObie OMMOKY;

— HEe MOXeT 000CHOBaTh 3aKOHOMEPHOCTH Y TIPUHITUTIBL, OOBSICHUTE (DaKThI,
HapyuieHa JIOIruKa U3JI0)KCHHUA, OTCYTCTBYCT OCMBICJICHHOCTD
NPEACTaBIIEMOr0 MaTepUalia, MPEICTaBICHUS O MEKIPEIMETHBIX CBSI3SIX
cl1aOble;

—  CIpaBIseTCA C BBIIOJIHEHUEM NPAKTHYECKUX 3aJaHUM, IPEIyCMOTPEHHBIX
IIPOrpamMMOii, 3HAKOM C OCHOBHOM JIUTEPATYPOM, pPEKOMEHIOBAaHHOMI
MPOTPaMMOiA, IOMTyCKaeT MOTPEITHOCTH M OIIMOKH MPU TEOPETHIECKUX
OTBETax M B X0/I¢ MPAKTHUECKON pabOTHI.

Conepxanue Omiiera packpbITo ci1ab0, UMEIOTCSI HETOUYHOCTH IPU OTBETE Ha

OCHOBHBIC 1 JOIIOJHUTECIIBHBIC BOIIPOCHI 6I/IJ'IeTa, OTBET HOCUT

penponyKTUBHBIN XapakTep. HeyBepeHHO, ¢ 00IbIIMMU 3aTPy THEHUSIMH

penaeT NpakTHYECKUe 3a1a4ll I He COPABIISIETCS] ¢ HUMU CaMOCTOSATEIIBHO.

6 — 11 GamtoB

OOyuaroiuiicsi 0OHapYyKUBAET CYIIECTBEHHBIC IPOOEIBI B 3HAHUSIX OCHOBHOTO
y4eOHOro MaTepualia, IOMyCKaeT MPUHIUITHAIbHBIC OIIMOKH B BHITIOJTHEHUU
MPEIYCMOTPEHHBIX POTrPaMMON MPAKTHYESCKHUX 3aJaHUH.

Ha Gomnbiyro 4acTh TOMOJHUTEIBHBIX BOMPOCOB MO COJCPKAHUIO SK3aMeHa
3aTPYIHACTCS IaTh OTBET WM HE JIa€T BEPHBIX OTBETOB.

0 — 5 bayutoB
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55  Cucrema OLEHUBaHUA PE3YJIHTATOB TEKYIIETO KOHTPOJIS U
IIPOMEKYTOYHOU aTTeCTALIUU

OreHka 1o JUCLUIUIMHE BBICTABISAETCS 00yUaroIeMycst ¢ y4ETOM pe3yIbTaToB
TEKYILEH U IPOMEKYTOYHOM aTTECTALUH.

dopMa KOHTPOJIsI 100-6anabHas cucremMa IaTuéamibHas cucTeMa
Texynui KOHTPOJIb:
KommnproTepHOE TECTUpOBaHUE 0 - 48 6annos 2-5
KouTponbHas pabora 0 - 22 Gama 2-5
[IpomexyTodHas aTTecTanus 0 - 30 6annoB OTIIUYIHO
Ok3ameH XOpOLIOo
HToro 3a nucuuIuiney 0 - 100 6amnoB YAOBJIETBOPHUTEIBHO
9K3aMeH HEY/IOBJICTBOPHUTEILHO

[losy4eHHBI COBOKYIHBIM pe3yibTaT KOHBEPTHUPYETCS B MATUOAIBHYIO CUCTEMY
OLIEHOK B COOTBETCTBUHU C TAOJIHULICH:

100-0aj1nHag cucTeMa NATHOALILHAA CHCTEMA
IK3aMeH 3ayer
OTJIUYHO
85 — 100 GamnoB
XOPOLLIO
61 — 84 GamroB P 3a4TEHO
TIOBJIETBOPUTEIIHLHO
42 — 60 Ganos y P
0 — 41 6anmos HEYIOBJIETBOPUTEIHHO HE 3a4TEHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'NHN

Peanuzamust mporpaMMbl TIpeyCMaTpUBaeT HCIOJIb30BaHUE B MpoIlecce 00ydeHUs
CIIEYIOIIMX 00pa30BaTeIbHBIX TEXHOIOTHH:

— TpYNIOBBIX AUCKYCCHH;

—  TOHUCK B 00paboTKa nH(OpPMAIIUHU C UCTIOJIb30BAaHUEM ceTH IHTepHET;
— oOydeHue B COTpyIHUYECTBE (KOMaH/IHas, TpynnoBas padoTa).

7. IMPAKTUYECKASA IOAI'OTOBKA

[IpakTHueckasi MOArOTOBKA B paMKax y4eOHOMN AUCHUIIIMHBI HE pean3yeTcs.

8. OPI'AHU3ALIUA OBPA3OBATEJIBHOI'O ITPOLUECCA JJIs JIML C
OI'’PAHUYEHHBIMHA BO3MOKHOCTAMMHU 310POBbsA

HpI/I O6yquI/II/I Jul C¢ OrpaHMYCHHBIMU BO3MOXHOCTSAMH 30pPOBbA W HWHBAJIWI0B

UCTIOJIB3YIOTCSL TOAXO/bI, CIIOCOOCTBYIOIIME CO3JaHMI0 0Oe30aphepHOoi 00pa3oBaTeNbHON
cpenpl: TexHoNornu aupdepeHnuanu W WHAWBHIYaJIbHOTO OOyYeHUs, TpPHUMEHEHHE
COOTBETCTBYIOIIMX METOAMK MO paboTe ¢ WHBAIMJIAMH, HCIIOJIB30BAaHHE CPEACTB
JVICTaHIIHOHHOTO OOIIEHMSI, TIPOBEICHHIE JTOTIOTHUTEIBHBIX HHIMBHYaTbHBIX KOHCYIIbTAIIHN
10 U3y4aeMbIM TEOPETUYECKIM BOIPOCAM M MPAKTUYECKUM 3aHATHIM, OKa3aHHUE TTOMOLIH MTPU
MOJITOTOBKE K MTPOMEKYTOYHOM aTTECTAIIHH.
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[Tpu HeoOxoaumocTu paboyast mporpaMMa AUCLUUIUIMHBI MOXKET OBITh aJalTHpPOBaHA
Uil obecriedeHus: 00pa3oBaTENbHOrO MpoIecca JUIAaM ¢ OTPAaHUYECHHBIMU BO3MOKHOCTSAMH
3JI0pOBbsI, B TOM YHCIIE JJISl IUCTAHIIMOHHOTO OOyUCHHUSL.

VYueOHbIE ¥ KOHTPOJIBHO-U3MEPHUTENbHBIE MaTepualibl MPEACTAaBISAIOTCA B (opMax,
JOCTYIIHBIX JJISi U3YyYEHHsI CTYyJIEHTaMH C OCOOBIMH OOpa30oBaTEIbHBIMH MOTPEOHOCTSIMHU C
y4ETOM HO30JIOTHYECKHX TPYIII HHBAINIOB.

Jlnist IOATOTOBKM K OTBETY HA MPAKTUYECKOM 3aHITHUU CTYACHTaM C OTPaHUYECHHBIMHU
BO3MOXKHOCTSIMH 37I0POBbsSI CpPEIHEE BpEMs YBEIMYHMBACTCS IO CPAaBHEHUIO CO CPEIHHUM
BpPEMEHEM ITOATOTOBKH OOBIYHOTO CTY/ICHTA.

JInst CTyI€HTOB ¢ MHBAJIMIHOCTBIO MIIM C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMU 3/10POBBS
dopma mpoBeneHUs TEKyIIeH W NMPOMEXKYTOYHOH aTTECTAllMM YCTaHABIMBACTCSA C YYETOM
UHIIMBHYalIbHBIX MCHUXO(MHU3NUECKHX OCOOEHHOCTEH (YCTHO, NHCBMEHHO Ha Oymare,
NUCHMEHHO Ha KOMIIBIOTEpE, B (hOpME TECTUPOBAHUSA U T.I1.).

[TpomexyTouHast aTTecTalys [0 JUCIUILTHE MOXKET IPOBOAUTHCS B HECKOJIBKO ITAIOB
B (hopMe pyOeKHOTO KOHTPOJIS 110 3aBEPIICHUIO H3YUYCHHS OTICIbHBIX TeM TUCHMILIHHEL. [Tpu
HEOOXOAMMOCTH CTYACHTY IPEIOCTABISACTCS JOTOJHUTEIBHOE BPEMS ISl IOJrOTOBKH OTBETa
Ha 3a4eTe WIN K3aMEHE.

JInst ocy1iecTBICHHS IPOLEAYP TEKYIEr0 KOHTPOJIS yCIIEBAEMOCTH U POMEKY TOYHOM
aTTecTanuy OO0yYaroMIUXCS CO3/AIOTCS, NMPH HEOOXOAMMOCTH, (POHIBI OIEHOYHBIX CPE/ICTB,
alaliTUPOBaHHBIC /ISl JIMII C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JJOPOBBSI M TO3BOJISIOIINE
OLICHUTH JIOCTM)KCHHE MMH 3aIUIAaHMPOBAHHBIX B OCHOBHOW 00Opa30BaTENbHOW MpPOTpaMme
pe3ynbTaToB O0y4YeHHS M ypOBEHb C(OPMUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBICHHBIX B
00pa30BaTeNIbHOI MporpamMmme.

9.  MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHUE
JUCLUIINHBI

XapakTepucTuka MaTepHalIbHO-TEXHUYECKOTO obecrieyeHus JUCLUIUIMHBI
cocraBisieTcsi B cooTBeTcTBHHU ¢ TpeboBanusamu OI'OC BO.

MarepuanbHO-TEXHUYECKOE  OOCCTeYeHHe  JUCHUIUIMHBI TpH  OOy4YeHUU C
MCIOJIb30BaHUEM TPAIUIIMOHHBIX TEXHOJIOTUNA 00yUeHUSI.

HanMeHoBaHMe yueOHBIX ayIUTOPHI, OcHaleHHOCTDH Y4eOHbIX ayAUTOpHi,
JIa00paTopuii, MacTepCKUX, OMOINOTEK, JIa00paTopuii, MacTepCKUX, OMOINOTEK,
CMOPT32J10B, IOMELIEHHIi IJIsl XpaHEHUs H CMOPTHBHBIX 32JI0B, MOMeEIeHU#l /15l XpAHEHHUs U
NMPO(PUIAKTHYECKOT0 00CTYKUBAHUS YIeGHOTO NPOQUIAKTHYECKOTO 00CIYKHBAHNUS YI€GHOTO
000pyI0BAHHUS H T.I. 000pYI0BAHHUS H T.I.
119071, 2. Mockea, Yauua Manaa Kanyscckasn, oom 1
ayIUTOPUHU ISl IPOBEAECHUS 3aHATUHN IO KOMIUIEKT yaeOHOH MebenH,
MPAKTUYECKOW MOJTOTOBKE, TPYIIIOBBIX 1 TEXHHUYECKUE CPEICTBA O0YUCHHUS, CIIyXKaIlue JJIs
WHJIUBUY TBHBIX KOHCYJIbTAITHI MpeJICTaBIeHUs yueOHO# nH(popMaIuu 0OJIbIION
ayJUTOPUHU:
— 10 nepcoHaIbHBIX KOMIIBIOTEPOB,
— TPHUHTEPHI;
CITeIIMaTN3UPOBAHHOE 000PYI0BAHHE:
— JIaTYUKH,
IMomerneHnst 1Jisi CAMOCTOSITEILHOM PaGoThI OCHAIIeHHOCTH MOMeIeH i sl CAMOCTOATETbHO
obdyyammxcs patoThI 00yYAIOLIHXCS
YUTAJIBHBIN 3271 OUOINOTEKH: — KOMIIBIOTEPHAs TEXHUKA; TIOJKIIOUYEHHUE K
cetu «HTEpHETY
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MatepuaabHO-TEXHUUYECKOE 00ECTICUCHHE YueOHOU OUCYUNTUNBL/YYeOH020 MOV TIPU
00YYEeHHUH C MCIOJIb30BAHUEM JICKTPOHHOTO O0YYEHHsI M TUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX

TEXHOJIOTHH.

Heo0xoaumoe

ST IHapametpbl TexHnyeckue TpeOOBaAHUS
[IepconanbHbIi Be6-0payzep Bepcus nporpamMMHOro obecrieueHus He
KOMITBIOTED/ amke: Chrome 72, Opera 59, Firefox 66,
HOYTOYK/TIJIAHIIIET, Edge 79, SIunexc.bpaysep 19.3
Kamepa, OnepanuonHas cuctema | Bepcus mporpaMMHOTo obecriedeHus He
MHKPO(DOH, mmwxe: Windows 7, macOS 10.12 «Sierray,
IUHAMUKH, Linux

AOOCTYII B CETh I/IHTCpHCT

Beb-kamepa 640x480, 15 xampos/c
Mukpodon 10601t
JuHamMuku (KOJIOHKH A E

WJIH HAYTITHUKH)

Certb (MHTEpHET)

[TocTosiHHAs cKOpOCTh HE MeHee 192
kbur/c

TexHonormueckoe obecrieueHne peaanu3aiy MporpaMMbl/MOTYJISl OCYIIECTBIISIETCS C

UCIIOJIb30BaHUEM
YHUBEPCUTETA.

3JICMCHTOB

ANEKTPOHHONH  HMH(OPMAIIMOHHO-00pa30BaTEIbHOMN

cpenbl
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10. YUEBHO-METOJIUYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHWE YYEFHOM JJUCHUILIAHBI

. KoummyectBo
TR —— Anpec caiita 9bC 3K3eMILTAPO
Ne Ton HMJIM JJIEKTPOHHOT0 pecypca B B
ABTOp(BI) HaumeHoBaHMe u3ianust (yueOHuUK, YII, HN3pareancTBo o
n/m MIT u 1p.) N3AAHNA (3Ganonnaemcs 011 U30aHUll 8 OnoduoTEKE
’ 9/1eKIMPOHHOM 8U0€) YHuBepcure
Ta
10.1 OcHoBHas AUTEPATYPa, B TOM YHCIIE HIEKTPOHHBIC N3IaHUS
ProkkoBa E.A., OCHOBBI MEKPOIIPOIIECCOPHON | YyeOHOe M.:PI'Y um. A. H. 2021 http://biblio.kosygin-
Macanos /I.B., TEXHHUKHU nmoco6ue Koceiruna rgu.ru/jirbis2/index.php?option=c
Makapos A.A. om_irbis&view=irbis&Itemid=10
8
2 B.B. lansnun OCHOBBI YuebHoe Canxkr-IlerepOypr 2017 c. https://elib.spbstu.ru/dl/2068.p | 14
MHKPOIIPOIIECCOPHOI nocooue W3narenscTBO df/download/2068.pdf
TEXHUKHU ITonmuTexHUYECKOTO
YHUBEPCUTETA
3 OropoxnnkoB M.H. | MukpomnporneccopHast VYueOHOE M.:U3natenbcTBO 2017 https://znanium.com/catalog/docu
TexHuka: seenenue B Cortex- rnocooue «DOJIMHTA» ment?id=304386
M3 N3narenscTBo
VYpaneckoro
YHHBEPCUTETA
10.2 JlomomHUTEIBHAS JIUTEPATYPa, B TOM YHCIIC DIEKTPOHHBIC H3TaHM
1 Urnarees B.B., [Iporpammupyembie VYuebHoe PoctoB-Ha- 2016 http://znanium.com/catalog/produ | 22
Kobepcu U.C., KOHTPOJIIIEPHI nocodue Hony:U3narenscTBo /989934
Cnupugonos O.b. 0Py
2 [on penakumeit OCHOBBI yIIpaBJI€HUS U YyeOHoe M..MI'VAT 2011 504
Kozmosa A.b. TEXHUIECKUE CPEIICTBA mocodue ¢
aBTOMATH3AlMU TEKCTHWIBHBIX | rpudom YMO

npousBoacTB. Knura 1.




23

3 Koznos A.b., OCHOBBI yITpaBJICHUS U YueOHoe M..MI'VIAT 2012 Ha xadenpe
Pymsanes 10./1., TEXHUYECKUE CPEICTBA nmocoowue ¢ 1
EpmakoB A.A. u aBTOMAaTH3aIMH TEKCTHIBHBIX | TpudoM YMO
Jp. npousBoacTB. Knura 2.
10.3 MeToandeckre MaTepraisl (yKa3aHUs, pEKOMEHJAINH IT0 OCBOCHHUIO AuCIUILIHHBI aBTOpoB PI'Y mmM. A. H. Koceirnaa)
1 OCHOBBI MHKPOTIPOLIECCOPHOI
PerxkoBa E.A. TEXHUKH, OCHOBBI Memoouueckue .
’ ’ M. :MI'VAT 2015 B nokanwsHoil cetu 5
EpmakoB A.A.. IIPOrPaMMUTPOBAHUS, VKA3aHUA.

HHTEpQEHCH
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11. HHPOPMALIMOHHOE OBECIIEYEHHUE YYEBHOI'O ITPOIIECCA

11.1  Pecypchl 351€eKTPOHHON OMOINOTEKH, THPOPMALIMOHHO-CITPABOYHBIE CUCTEMBI
1 npodeccuoHaabHble 0a3bl JAHHBIX:

Nenmm | DylekTpoHHBIE yueOHbIe U3aHNS, JIEKTPOHHbIE 00pa3oBaTelbHbIE pecypchl

1. IEC «JIanvy» http://www.e.lanbook.com/

2. «Znanium.comy rayuro-uzdamenbcko2o yeumpa « Ungpa-My»
http://znanium.com/

3. Onexmponnvie uzoanus «PI'Y um. A.H. Kocvieunay na niamgpopme 35C
«Znanium.comy http://znanium.com/

IIpodeccnonanbHbie 6a3bl JAHHBIX, MHGOPMaILMOHHBIE CIIPABOYHbIE CHCTEMbI

Anpekc.Ouck ...https://disk.yandex.ru/

Nitro Reader 5.5.. . https://nitro-pdf.ru.uptodown.com/windows

PDF-XChange Viewer https://www.tracker-software.com/product/pdf-xchange-viewer. ..

AN

Foxit Readerhttps://www.foxitsoftware.com/ru/

11.2 IlepedeHb MporpaMMHOro obecrneueHus

New/ir | Hiporpanmisoe ofecneuerme IC’eKBPBI/ITbI NMOJATBEPKIAIOIIEr0 JOKyMeHTa/
BOGO/IHO PAaCHPOCTPAHsIEMOe

1. Windows 10 Pro, MS Office 2019 | koumpaxm Ne 18-2A4-44-19 om 20.05.2019

2. PrototypingSketchUp: 3D xkoumpaxm Ne 18-2A4-44-19 om 20.05.2019
modeling for everyone

3. V-Ray ons 3Ds Max koumpakm Ne 18-04-44-19 om 20.05.2019

4. eLIBRARY.RU [OnexTpoHHBIi — Pexum
pecypc] : Hay4Hast SJIeKTPOHHAs nocryma: http://elibrary.ru/defaultx.asp,
oubnmoreka CBOOOIHBIN

5. Znanium DJEKTPOHHO- Pexxum noctyma: https://znanium.com/
O0ubanoTeyHas cucrema

6. Teamviewer Pexxum noctyna:

https://www.teamviewer.com/ru/



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
https://disk.yandex.ru/
https://nitro-pdf.ru.uptodown.com/windows
https://www.tracker-software.com/product/pdf-xchange-viewer
https://www.foxitsoftware.com/ru/
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JUCT YUYETA OGHOBJIEHUI PABOYEM ITPOI'PAMMBI YYEFHOM
JUCIHUIIVINHBI

B pabouyro nporpaMmy y4eOHON AUCIUIUIMHBI/ MOYJISI BHECEHBI U3MEHEHUS/OOHOBICHUS U
YTBEPKACHBI Ha 3acelaHuu Kadeapol:

Ne it

1N1))
OOHOBJICHHUSA
PIIJT

XapakTep M3MeHeHHi1/00HOBIeHHIT
€ YKa3aHMeM pa3jeJia

HOMep MPOTOKOJIA
M 1aTa 3acelaHusl
Kadeapbl




