MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPXJAIO
[Ipopexrop o YP
Cenuenko I1.B.
«22» 02 2023 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
TEXHUYECKHUE CPEJACTBA ABTOMATU3ALIMU U YIIPABJIEHUSA

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT
Hanpasnenue nmoaroroBku / crieranbHOCTh: 27.03.04 YnpaB/ieHne B TEXHHYECKHX CHCTeMAaxX
Hanpasnennocts (npoduip) / crienmanuzanus: Y npaBJjieHue B po00TOTEXHHYECKHX CHCTeMAax

®opma 00ydeHHs: 3a04HAs (B TOM 4YHUCJIEe ¢ MIPUMEHEHUEM JUCTAHUMOHHBIX 00pa3oBaTelbHbIX
TEXHOJIOTHil)

®dakynpTeT: @aKyJAbTET JMCTAHIMOHHOTO 00y4yenus (®/10)

Kadenpa: Kadenpa koMnblOTepHBIX CHCTeM B ynpaBjieHuu u npoexktuposanun (KCYII)
Kypc: 4

Cemectp: 8

Y4eOnsIii man Hadopa 2023 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 8 cemectp Becero Enunuiibt

CamocrositenpHast padbora 92 92 4acoB
CamocrosiTenpHas padoTa 1Mo pyKOBOACTBOM MPETIOaBaTes 8 8 4acoB
KonTtponbHbie paboTbl 4 4 4acoB
ITonroroBka u caava 3ayera 4 4 4acoB
OO61mas Tpya0eMKOCTh 108 108 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 3 3.€.

@OopMBI IPOMEKYTOUHOM aTTECTALUs Cemectp Konungectso
3auer 8
KonTtponbHbie paboTbl 8 2

JOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MO CHIO
Wudbopmatys o Bragemnblie:

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 22.02.2023

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck
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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. u3yuenue crygenramu TexHuueckux cpeacts (TC), ucmonap3yembIx IJsi pelieHus 3agay
KOHTPOJISL M yHpaBlieHus, ocooeHHocterd Beibopa TC ucXoas U3 cUCTEeMHBIX TpeOOBaHUMN, MPUHIIUIIOB
MOCTPOSHHSI CUCTEM aBTOMATH3alMK U YIPaBJIeHUs Ha 0a3e CTaHAAPTHBIX MOJYJICH.

1.2. 3agauy AUCHUILIUHBI

1. u3yuyeHue CTPyKTypbl U MPUHIUIOB (PYHKIIMOHUPOBAHUS TEXHUUYECKUX CPEICTB aBTOMAaTU3alUU

U yTIpaBJICHHUS.

2. MpUBUTHE HABHIKOB 0OOCHOBAaHHOI'O BbIOOpAa TEXHHUYECKHX CPEICTB HAa OCHOBE TpeOOBaHMIl
TEXHUUYECKOTO 3aJaHMs, NPUHIUIOB MOCTPOEHUS CHUCTEM AaBTOMATHU3aLlMM WU YIPaBIEHUS C
WCIOJIb30BAaHUEM CTAHJAPTHBIX MOJIYJIEH.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).
Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.
Monayns mucuurinHa: Moayias HanpaBieHHOCTH (poduiist) (major).

HNunexce nuctumaunel: b1.B.01./1B.03.01.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
JUACLUIUIMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

[1K-2. Cnocoben
MIPOEKTUPOBATb,
CO3/1aBaTh JIEMEHTHI U
yCTpOMCTBa
POOOTOTEXHUUECKHUX
CUCTEM

IIK-2.1. 3HaeT OCHOBHBIE
AJIEMEHTBI U YCTPOMCTBA
POOOTOTEXHUUECKHX CUCTEM

3HAeT: NPUHLIHUII AEHCTBUS HCTOUHUKOB
MEPBUYHOTO 3JIEKTPOIUTAHUS U
AIIEKTPUYECKUX JBUTATENICH, OCHOBHbIE
CXEMbI BBINPSMUTENEH, UHBEPTOPOB,
npeoOpa3zoBaresei MoCTOSHHOTO
HAIPSDKEHUs, PETYJISITOPOB MOCTOSIHHOTO U
MEPEMEHHOT0 HANPSKEHUS

[1IK-2.2. YmeeT npoBOAUTH
aHAJIN3 HAYYHO-TEXHUYECKOU
uHbOopMaIuu B o01acTu
MIPOEKTUPOBAHUS, Pa3pPaOOTKU
AIIEMEHTOB M YCTPONCTB
POOOTOTEXHUYECKUX CUCTEM

YMECT OCYHICCTBIIATH TOUCK TEXHUYCCKUX
IokKazaTeiei MaTCepraJIOB U KOMIIOHCHTOB
IpU paCyYCTC XapAKTCPUCTUK IJICKTPUUCCKUX
JBUTATEIIEN U CUJIOBBIX npeo6pa30BaTeneI71
pOGOTOTCXHI/I‘{eCKI/IX CHUCTEM

[1K-2.3. Bnaneet HaBbIKaMu
MIPOEKTUPOBAHHUS, Pa3pabOTKU
AJIEMEHTOB U YCTPOUCTB
POOOTOTEXHUUECKUX CUCTEM

BJIaJICCT HAaBbIKAMU PacyeTa XapaKTePUCTUK
SJICKTPHUICCKUX I[BI/IFaTeJIef/’I u
MPOCKTHUPOBAHUS CHIIOBBIX ITpeoOpa3oBareiei
POOOTOTEXHUYECKUX CUCTEM

4. O0beMm AUCHUIIJIMHBI B 3a4Y€THBIX €IMHULAX C YKA3AHUEM KOJIUYECTBA aKaICMUYECCKUX YaCoB,
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Bbl/JIeJIEHHBIX HA KOHTAKTHYIO pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM

U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 3 3a4eTHBIX equHuIl, 108 akageMruuecKux 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCLUUILIMHEI 110 BUAAM Y4EOHOM JAeATEIbHOCTH MPEICTABICHO B

tabauue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTbh TUCIMILIIMHBI 110 BUJIaM Y4eOHOH 1€ TeIbHOCTH
o Bcero |CemecTpbl
Bunpl yueOHol nedrenbHOCTH
4acoB |8 cemecTp
KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 12 12
CamocrosTensHas padoTa 1o pyKOBOACTBOM IPETIOIaBaTes 8 8
KontpomnbHbie paboThl 4
CamocrosiTeibHas padoTa 00y4aomuXxcs, B T.4. KOHTAKTHasi 92 92
BHeayJIUTOPHas padoTa o0y4yarommxcsi ¢ nNpenoaasarejieM, Bcero
CamocTosTenbHOE N3YYCHHE TEM (BOIIPOCOB) TEOPETHUECKON YacTh 68 68
JUCLIATUIMHBI
[ToaroToBka Kk KOHTPOJIBHOM paboTe 24 24
IloaroroBka u ciaya 3ayera 4 4
Oo0mast Tpya10eMKOCTH (B Yacax) 108 108
Oo0mas TpynoemMkocTsb (B 3.e.) 3 3

5. CTpykTypa u coep:kaHue TUCHHNIHHDI

5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBI IO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOM NesSTeNIbHOCTH IMPUBEICHA B

tabnuue 5.1.
Tabmuma 5.1 — Pa3aenst (TeMbl) AUCIUTIINHBL U BUJIBI YYCOHOH IeATEIRHOCTH
Komntp. | CPII, Cau. | Beero uacos (663 dopmupyemble
Hazpanwust pa3znenoB (Tem) AUCIUILTUHBI pab., | MpOMEKyTOUHOU
pao. q, KOMITETEHITHH
q aTTecTarum)
8 cemecTp
1 DneMeHThI U YCTPONCTBA KaK COCTaBHAs 4 - 14 18 [1K-2
4acTh aBTOMATU3UPOBAHHBIX CUCTEM
yIOpaBlIeHUs
2 DIJIEKTPUYECKUE MALLIMHBI 4 20 24 I1K-2
3 YcunurtenbHO-peoOpa3oBaTeibHbIE 4 20 24 [TK-2
YCTpOWCTBA
4 N3mepuTenbHbIe YCTPOMCTBA - 20 20 [1K-2
5 DneKTpoMeXaHUUECKHE CUCTEMBI - 8 8 I1K-2
YOpaBIEHUS ABIKEHUEM - SJICKTPOIPUBO/IBI
6 YcrpoiicTBa oToOpaskeHus1 HHGOpMAITIH - 10 10 [TK-2
Uroro 3a cemectp| 4 8 92 104
Uroro| 4 8 92 104
5.2. Coaep:xanue pa3esoB (TeM) JUCHUNIMHBI
Copnepxanue pa3esioB (TeM) JUCIUILINHBI IPUBEICHO B Tadymie 5.2.
Tabmuma 5.2 — Conepkanue pa3ienon (TeM) TUCITUTUIHHBI
HaszBanus pasaenos CPIL,| ®opmupyemsie
Copep:xanue pa3aenoB (TeM) AUCHUTUTHHBI
(TeM) AUCUUTLITMHBI q KOMITETEHITNH
8 cemectp
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1 DneMeHTHI U
YCTpPOMCTBA KaK
CcOCTaBHas 4acCTh
ABTOMATH3MPOBAHHBIX
CUCTEM YIIPaBIICHUS

QOyHKIMOHAIBHAS CXeMa CUCTEMBI
aBTomMaruyeckoro ympasienus (CAY),
Ha3zHa4yeHHe 1eMeHTOB. Metoabl aHanuza CAY.
[lepenarounsie GyHKIUU U IEPEXOTHBIC
XapaKTepUCTHKH. J[MHaMIuecKue
XapaKTepuCTHKU 3BeHbeB CAY.

[K-2

Hroro
2 DyeKTpu4ecKue O6u1ue cBefieHns: 00 SIEKTPUUECKUX MALITHHAX. [1K-2
MaIlHHbI [IpuHuun neicTBUsA, KOHCTPYKTUBHbIE
0COOEHHOCTH
Y OCHOBHBIE 2JIEKTPOMAarHUTHbIE COOTHOILIEHUS
IEKTPUYECKUX MAIIMH IIOCTOSHHOTO TOKA.
Pa3HOBHIHOCTH AJIEKTPUYECKUX MALIVH
IIOCTOSIHHOTO TOKa
U 00111as XapakTepUCTUKa paboyero mpoiiecca.
OKCIUTyaTallMOHHbBIE XapaKTEePUCTUKHU
TE€HEPaTOPOB
IIOCTOSIHHOT'O TOKA. DKCIIITyaTalluOHHbIE
XapaKTEPUCTUKU JBUTATENEH
IIOCTOSIHHOTO TOKA. DJIEKTPUYECKUE MAILIUHBI
MIOCTOSIHHOT'O TOKAa KaK
cTpykTypHbIit amemeHT CAY. TpanchopmaTopsl.
DNEeKTpUYECKUE MalIMHbI IIEPEMEHHOTO TOKA.
Hroro
3 YcunurenbHo- Brimpsimurtenu. DneKTpoOMarHuTHBIE perie. [1K-2
npeoOpa3oBareIbHbIE DIIEKTPOTrUIPAaBINYECKHE
YCTpOWCTBA (37IeKTpPOITHEBMATHYECKHUE) YCTPOMCTBA
aBToMatuku. [lomynpoBogHUKOBEIE
yCHIINTENbHBIE YcTpoicTBa. [IpeoOpazoBaTenu
ITOCTOSIHHOTO HAPSIKEHUS
Hroro
4 V3zmepuresnbHble OO61ue cBegeHust 00 U3MEPUTENbHBIX [K-2
yCTpOMCTBA ycrpoicTBax. [JJatunku Temneparypsl. JlaTunku
JIaBJIECHUS U CUIIBL. JIaTUMKK reoMeTpruiecKuX
BEJIMYUH. J[aTUNKKU CKOPOCTEN U YCKOPEHHM.
Jlatunku pacxona JKUIKOCTEN U ra3oB. J(aTunku
U3y4yeHus. JlaTuuKu CBETOBOTO MOTOKA.
JlaTynKy MarHUTHBIX BEJIMYMH. J[aTunku
AIIEKTPUYECKUX BETUYHH
Hroro
5 DIIEKTPONPUBO/ KaK CPEACTBO aBTOMATH3ALUU [1K-2
DNEKTPOMEXaHUUECKHE |TEXHOJIOIMYECKUX IPOLIECCOB.
CUCTEMBI YIIPABICHUS [TpeoOpa3oBarenbHbIe yCTPOHCTBA IS
JBUKEHHUEM - ynpasieHus JIInocTosHHOro ToKa.
AIIEKTPONPUBO/IbI [TpeoOpa3oBarenbHbIe yCTPOHCTBA IS

ynpasinenus DI nepeMeHHOro Toka

Hroro
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6 YcrpoiicTBa
OTOOpaKCHUS
uHpOpMALIUN

CBeToauno/bl U CBETOUO/IHBIE SKPaHbl. DKPaHbI
Y MHIUKATOPBI HA OCHOBE JKMJIKMX KPHCTAJIIOB.
OKpaHbl HA OCHOBE HAOOPHBIX ra30pa3psiIHbIX
(mna3MeHHbIX) MoayJiel. [IpoekuonHbIe
MOHMTOPBHI (BHIEOMOTYJIN)

[K-2

Htoro

Hroro 3a cemectp

Hroro

5.3. KouTposbHbIe padoThl

Bunibl KOHTPOJIBHBIX paObOT U YaChl HA KOHTPOJIbHBIE paOOThI MPUBEACHBI B Ta0OHIE 5.3.
Tabauma 5.3 — KoutpoapHbie paboTh

Ne .. Bupl KOHTPOIBHBIX PaboOT TpynoemMkocTs, 4 PopmupyeMELe
KOMITETCHIIUHT
8 cemecTp
1 |KonTtponbHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 [IK-2
MIPOBEPKOIL
2 |KonrtponbHas pabota 2 [K-2
Uroro 3a cemectp 4
Hroro 4

5.4. JlabopaTopHbIe 3aHATHSA

He npenycMoTpeHo y4eOHBIM IIIaHOM

5.5.KonTpoab camocTosiTeIbHOI padoThl (KypCcOBOil MPOeKT / KypcoBasi pabora)

He npenycmoTpeHo y4eOHbIM M1aHOM

5.6. CamocTosiTesibHas padoTa

Buasl caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMbIEe KOMIIETEHIIUU IPECTABIICHBI B

tabnure 5.6.
Ta6ymma 5.6. — Buabsl caMOCTOSATEIbHOM pabOThI, TPYJ0EMKOCTh U (POPMHPYEMbIC KOMIETECHITUN
Bunpr
HazBanus pasnesnoB (Tem) . | TpynoeMkocTs, | Popmupyemble DopMbl
JUCIUTLIAHBI CaMOCTOATCILHON q KOMIETCHIIMH | KOHTPOJIA
paboThl
8 cemectp
1 DnemMeHTHI U yCTPONCTBA KaK CamocrosiTensHOE 10 3auér,
COCTaBHAs 4acCTh W3y4YeHUE TEM TectupoBanue
aBTOMAaTHU3UPOBAHHBIX CUCTEM (BompocoB)
yIpaBiIeHUS TEOPETHUYECKOU
4acTH
JTUCITUATITAHBI
IToaroroBka x 4 KonTponbhas
KOHTPOJIbHOM paboTta
pabote
Hroro 14
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2 DAEKTPUYECKHUE MAITUHBI

CamocrosiTensHOe
HN3YUCHUC TCM
(BompocoB)
TEOPETUYECKOMN
4acTH
JUCHUITIIMHBI

16

[K-2

3auér,
TecTtupoBanue

ITonroroBka K
KOHTPOJIbHOU
pabore

IK-2

KonTponbnas
paborta

Hroro

20

3 VcwmrenpHo-
npeoOpa3oBaTeIbHBIC YCTPOUCTBA

CamocrosiTensHOe
HN3YUCHUC TCM
(BompocoB)
TEOPETUYECKOMN
4acTH
JUCHUITIIMHBI

16

[K-2

3auér,
TecTtupoBanue

ITonroroBka K
KOHTPOJIbHOU
pabote

IK-2

KonTponbnas
paborta

Hroro

20

4 3meputenbHbIE YCTPOMCTBA

CamocrosiTensHOe
HN3YUCHUC TCM
(BompocoB)
TEOPETUYECKOMN
4acTH
JUCHUITIIMHBI

16

[K-2

3auér,
TecTtupoBanue

ITonroroBka K
KOHTPOJIbHOU
pabote

IIK-2

KonTponbnas
paborta

Hroro

20

5 DIEeKTPOMEXaHUYECKHE CHCTEMbI
YHpaBJICHUA ABUKCHUCM -
AIICKTPOTIPHUBO/IBI

CamocrosiTensHOe
HN3YUCHUC TCM
(BompocoB)
TEOPETUYECKOMN
4acTH
JUCHUITIIMHBI

[K-2

3auér,
TecTtupoBanue

ITonroroBka K
KOHTPOJIbHOU
pabore

IIK-2

KonTponbhas
paborta

Hroro

6 YcTpoiicTBa oTOOpaskeHus
uHpOpMALIUN

CamocrosiTensHOe
HN3YUCHUC TCM
(BompocoB)
TEOPETUYECKOMN
4acTH
JUCHUITIIMHBI

[K-2

3auér,
TectupoBanue

ITonroroBka K
KOHTPOJIbHOU
pabore

IK-2

KonTponbnas
paborta

Hroro

10
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Hroro 3a cemectp 92
IToaroroBka u 4 3aueTr
cllada 3adeTa

Hroro 96

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBEeTCTBUE KOMIIETCHIIUM, (POPMUPYEMBIX MPU U3YUYCHHUH TUCIHUIUIUHBI, U BUJOB YU4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabyuie S.7.

Tabnuna 5.7 — COOTBETCTBUE KOMIETCHIIHNH, (POPMHUPYEMBIX TIPH U3YUYECHUH JUCIUTLINHBI, U BUOB
3aHATUN

Buner yaeOHOIM nesTeNbHOCTH
Kont.Pa6. | CPII | Cam. pab.

[1K-2 + + + 3auét, KontponbHas padoTa,
TectupoBanue

PopmMupyemMble KOMIIETEHIUU DopMBbI KOHTPOJISL

6. PeiiTuHroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
PeiituHroBas cucrema He UCTIOIB3YETCS
7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecneyeHHue TUCHMIINHBI
7.1. OcHOoBHAasi IMTEpaTypa

1. TapraneeB A. I'. DnemMeHTHI U yCTPONCTBA CUCTEM yrpaBiieHus: YueObHoe nocodue / ['apranees
A.T. - Tomck: TMIIJIO, 2007. - 241 c. JlocTyn U3 TMYHOTO KaOMHETA CTYICHTa. [ DIEKTPOHHBIN pecypc]:
— Pesxxum mocrtyna: https://study.tusur.ru/study/library.

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. CmupHoB, FO. A. TexHuueckue cpeicTBa aBTOMATU3AIMH U yIIPaBIeHUS : yaeOHoe mocodue as
By30B / }O. A. CmupHoB. — 4-¢ u3a. crep. — Cankr-IlerepOypr : Jlanb, 2021. — 456 c. Joctyn u3
JTUYHOTO KabOWHeTa CcTyaeHTa. [DIekTpoHHBIH pecypc]: — Pexum gocrtymna:
https://e.lanbook.com/book/174286.

2. DOnexrpuueckue mamunbl / A. [1. Enudanos, I'. A. Enudanos. - CII6. [OnexTpoHHbIH pecypc]:
Jlanb, 2017. - 294 c. locTyn u3 TUYHOTO KaOWHETa CTyAeHTA. [ DNEeKTPOHHBINA pecypc]: — Pexum
noctyma: https://e.lanbook.com/reader/book/95139/#2.

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. TapraneeB A. I'. DaeMeHTH U yCTpPOHCTBA CHCTEM YIpaBJICHHsS: Y4eOHO-METOAUUECKOE
nocobue / 'apraneeB A. I'. - Tomck: TMIIJIO, 2007. - 39 ¢. JlocTyn U3 ITMYHOTO KaOWHETA CTYACHTA.
[DnexTponHbIi pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.

2. Tanmxka T. B. Texuudeckue cpecTBa aBTOMATH3AIUU U YIIPABJICHUS | METOJUUYECKHE YKa3aHUs
[0 OpraHU3aIlMU CaMOCTOATENbHOM pabOThl ISl CTYACHTOB 3a04HOM (OpMBI 00yUEHHs] HANpaBICHUS
noarotoBku 27.03.04 YmpapiaeHHe B TEXHHUYECKHX CHCTEMaxX, OOydYaromMUXcs ¢ MPUMEHEHUEM
JTMCTAaHIIMOHHBIX 00Opa3oBaTenbHbIX TexHosoruu / T. B. 'armka, FO. A. lllypeirud. — Tomck : /10,
TYCVYP, 2018. — 22 c¢. locTyn U3 JUYHOTO KaOWHETa CTyJeHTa. [DJIEKTPOHHBIN pecypc]: — Pexum
nocrtyma: https://study.tusur.ru/study/library/.

7.3.2. YueOHO-MeTOANYECKHE TOCOOUS IJIS JIUIY
€ OrPaAaHUYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI 1 HHBAJIHU/I0B

Y4eOHO-MeTOINYECKUE MAaTEPHUAJIbl IJIs1 CAMOCTOSITENIbHON U ayAUTOPHOI pabOThl 00yJaromuxcs
W3 YUCIIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/J0POBbsI M HHBAJIUIOB MPEJIOCTABIAIOTCA B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBbS U BOCTIPHATHS HHPOPMALINH.

J1st M1 ¢ HApYIIeHUsIMU 3PeHHUst:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,
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— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. UHoe yueOHO-MeTOANYECKOE o0ecnedeHne

1. TapraneeB A.I'. DneMeHTHl U yCTpOWCTBA CHUCTEM YIpaBlieHUs [DIEKTpPOHHBIN pecypc]:
anekTponuslid kKypc/ A.I'. I'apranees.- Tomck: TYCYP, ®J10, 2018. (moctyn u3 TUYHOTO KaOuHETa
CTYJICHTA) .

7.5. CoBpeMeHHbIe TPO(deccuoHATIbHBbIE 0a3bl JAHHBIX
U MHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI

1. Ilpu M3ydeHHM TUCIUTUIMHBI PEKOMEHIYeTCsl 00pamaThcsi K COBpEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

2. OBC «Jlanby: 3neKTpoHHO-O0MOIMOTEUHAas cucTeMa u3aatenbcTBa «Jlanwby https://lanbook.com/.
JlocTyI U3 TMYHOTO KaOWHEeTa CTY/ICHTA.

8. MaTepunanbHoO-TeXHHYECKOE U MPOrPaMMHOe o0ecneyeHne TUCIUNTHHbI

8.1. O6mue TpeGoBaHUsI K MaTePHATbHO-TEXHUYECKOMY M IIPOrPAMMHOMY 00ecre4eHHI0
AUCHUTIIAHBI

Y4ueOHBIE ayqUTOPHU IS TPOBEACHUS 3aHATHH J1a0OpaTOpPHOrO THUMA, TPYNIOBBIX U
WHAUBUIYAJIbHBIX KOHCYJbTAlMH, TEKYIIETO KOHTPOJISI M MPOMEXKYTOUYHOW aTTECTAlMH, IS
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB

634034, Tomckas obnacts, T. Tomck, Bepmnnuna ynuma, 1. 74, 207 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- Beb-kamepa - 6 mT.;

- Haymnuku ¢ MUKpopOHOM - 6 1IT.;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecnieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security gns Windows;

- LibreOffice;

- Microsoft Windows;

8.2. MaTepua/IbHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1JIsi CAMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNnbHOU pabOThl UCTONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
pacmoioKEHHbIE IO aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, . 40, 233 ayn.;

- 634045, Tomckas ob6nacts, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

- 634034, Tomckas obnacth, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;
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- Kaspersky Endpoint Security 10 mns Windows;
- 7-Zip;
- Google Chrome.

8.3. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 0OYUEHUS OOILEro U CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aroUUXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIbIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopMaIuu B JOCTYIHBIX (opMax, MOOMIBHOM CHCTEMbI 00yUYeHUS IS
JIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanne OLIEHOYHbIX MATEPHUAJIOB JIS TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabauia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOIs | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 OnemenTsl u yecrpoiictsa kak | I1K-2 3auér IIepeyens BOonpocoB it
COCTaBHas 4acTb 3aueTa
aBTOMAaTH3NPOBAHHbIX CHCTCM KoHntposbHas [IpuMepHBIil nepeyeHb TeM U
YIpaBICHUA pabora TECTOBBIX 33/IaHUI Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpuMepHBIii TIEpeUeHb
TECTOBBIX 3aJaHUN
2 DIJIEKTPUYECKUE MALLIMHBI [1K-2 3auér IIepeyens BonpocoB it
3aueTa
KoHnTtponbHas [IpuMepHBIil nepeyeHsb TeM U
pabota TECTOBBIX 33/IaHUI Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3a/laHUM
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3 YcunurenbHo- [K-2 3auér [lepeuenp BonpocoB Jyist

npeoOpa3oBareIbHbIC 3aueTa
yCTpOlicTBa KoHntponbHas [IpumMepHBIil IEpedYeHb TEM U
pabora TECTOBBIX 3aJaHUI Ha
KOHTPOJIbHBIE PaOOTHI
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
4 NzmepurensHble ycrpoiictBa | [1K-2 3auér [Iepeuens BonpocoB i
3aueTa
KonTtponbnas [IpumMepHbIil IEpedyeHb TEM U
pabota TECTOBBIX 3a1aHUI Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
5 DnexkTpoMexaHHUuecKue [IK-2 3auér [Iepeuens BonpocoB 1t
CUCTEMBI yIpaBICHUS 3aueTa
JABMXKCHUEM - SJICKTPOIPHUBO/IBI KonTtponbhas [IpuMepHBIil nepeyeHb TeM U
pabota TECTOBBIX 3a/1aHUI Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
6 YcrpoiicTBa 0TOOpakeHUS [1K-2 3auér Ilepeuenb BOITPOCOB AJIst
uHhopmauu 3adera
KonTponbHas [IpumepHBIii IepedeHb TEM U
pabota TECTOBBIX 3a/laHUl Ha

KOHTPOJIbHBIC pa6OTH

TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

[lxana oneHku cHOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU MIAHUPYEMBIX PE3yJIbTATOB OOYyUEHUS IO

OUCLUILIMHE
®dopmynupoBKa TpeOOBaHMA K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka Bamiaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BIIAJIETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHLHO) | MAKCUMAIBHOM | MIIM (hparMeHTapHbIE YMEHUN UITn HaBBIKOB WJIN
CyMMBI 0aJuIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MpUMEHEHNE
yMeHHue HABBIKOB
3 ot 60% 1o o01re, HO He B IIEJIOM YCIHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHBIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHUCTEMAaTUYECKH | CUCTEMAaTUYECKOe
CYMMBI 0aJIOB OCYLIECTBIISIEMOE IIPUMEHEHNE
yMEHUe HAaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Onenka ®opmyInpoBKa TPeOOBAaHUH K CTENIEHU KOMIIETEHIINN

2 He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBIC MMPU3HAKH WM TEPMHUHBI U3y9IaeMOTO dJIEMEHTA COACPKAHMS, X
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX WITU CXeMaX M 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBJIECTBOPUTEILHO) |M3YUYEHHBIN 3JIEMEHT COICPKAHUS PEIPOTYKTUBHO: TPOU3BOIBHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

5 (oTIM4HO)

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. KakuM gaTyukoM MOYKHO U3MEPUTH YIJIOBOE MOJIOKEHHE Bajla TEXHOJIOTHYECKOro MexaHnu3ma?
1. DHKOIEpOM
2. TaxomeTpuueckum
3. bonomeTpudeckum
4. Xomna

2. Kakx Ha3bpIBaeTcCs AJIEKTPOMEXAHUYECKUN TATUYUK A9 HU3MEPEHUS YTJOBBIX CKOPOCTEM
OBICTPOBPAIIAIOIINXCS OOBEKTOB?
1. bonomeTtp
2. Taxoreneparop
3. Xomna
4. CtabunutpoH

3. Yrto npeaycMaTpuBaeT JUHAMUYECKOE TOPMOKEHUE IBUTATENS] TOCTOSTHHOTO TOKa?
1. BiroueHue nBuraTesis Ha HanpsHKeHUE MPOTUBOIOI0KHON MOJISIPHOCTH
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2. BximtoueHnue nBuratesns Ha 0amiacTHOE COMPOTUBIICHUE
3. Pa3ron nBuratens 10 CKOPOCTH, OOJIbIIIEH CKOPOCTH XOJIOCTOTO XO/a
4. IIpocToe OTKJIIOUECHHUE ABUTATENS OT CETU

4. Kakoe ynpaBieHre JBUTATENICH MMOCTOSHHOTO TOKa 00JialaeT JTUHEHHBIMH PETyJTUPOBOYHBIMH
XapakTepucTuKamu?
1. ITonrocHoe
2. SIkopHoOe€
3. CmemanHoe
4. PexynepaTuBHOE

5. [lpu xakoMm cmocobe peryjaupoBaHUS CKOPOCTH ACHUHXPOHHOIO JABUTraTes BUJI €ro
MEXaHUYECKUX XapaKTePUCTUK MPAKTUUYECKH HEN3MEHEH?
1. U3MeHeHnemM noABOAMMOIO HAIPSIKEHUS
2. I3MeHeHneM COnpoOTUBIIEHUN pOTOpa
3. Ilo nponopuuonansHoMy 3akoHy M.II. KocTenko

6. Kaxkoii mpuem npu U3roToBlIeHUU TpaHCHOPMATOpa MPUMEHSETCA C LIENbI0 CHI)KEHHUS MOTEPh B
CTQJIbHOM CEPJICUHUKE?
1. CepaeuHuK U3rOTABIMBAETCS U3 TUIACTHUH WM JICHTHI
2. CepiIeyHUK TPOMUTHIBAECTCS KOMITAYHIOM
3. CepaeyHUK CTATUBAETCS ClIEHUATbHBIMU TIACTUHAMU

7. Ha xakom 3aKOHE OCHOBaH MPUHIIMI ICUCTBUS TpaHcpopmaropa?
1. Oma
2. Kupxroda
3. DIEKTPOMArHUTHON UHIYKIIMH
4. 3eebeka

8. M0XHO M CYUTATh BJIECKTPOMATHUTHOE pejie OBICTPOJAEHCTBYIONIUM, €CJIU BPEMs €To
cpabartbiBanms coctaBisgeT 80 mc?
1. Jla
2. Her
3. MoHO, €ciii KOMMYTHUPYETCS aKTUBHBIN TOK

9. JleiicTBHE KaKoro pejie OCHOBAHO Ha pab0oTe MarHUTOYIIPABIISEMbIX KOHTAKTOB?
1. TTonsipu3zoBaHHOTO
2. 'epkona
3. IMCTaHIIMOHHOTO MEPEKITI0YATEIIS

10. Kakas u3 mepedyucieHHBIX CXEM BBINPSMIICHUS MPU NPOUYUX PAaBHBIX YCIOBHUAX 00Osagaer
HaWMEHBIIIEH MyJIbCcalluel BHIMPSIMICHHOTO HANPSHKEHUS?
1. MocTtoBast IByXIOIYTIEPHOIHAS
2. Tpexdaznas HyeBas
3. Cxema JlapuonoBa
4. OnpHomnonynepruoaHas ogHoda3zHas
11. [laiite onpenenenue nepenarouHoit pynkmuu CAY.
1. OtHOMmIEHUE IpeoOpa3zoBaHHbIX 110 JIamiacy BEIXOIHOW BEIMUYMHBI K BXOHOM.
2. KoaddunueHt nepegaun 1mo HampsiKEHUIO.
3. Koappumnment nepemxauu mo dase.

12. Kak Boipaxaercs KIIJ[ asekTpudyeckoil MalIMHbl TOCTOSTHHOTO TOKa?
1. OTHOIIEHUE MOIIIHOCTH TTOTEPh Ha BO30OYXICHUE M MEXaHHYECKOM MOIITHOCTH HA BaJTy.
2. OTHONIEHNE MOIIHOCTH MOTEPbh K MOJTHON MOIITHOCTH ABUTATEIA.
3. OTHOIIEHNE MEXaHUYECKOM MOIITHOCTH HA BaTy K MOJHOM 3JIEKTPUUYECKON MOIIIHOCTH.

13. /IBa anementa CAY mmMmeeT nepenaTodnbie GYHKIIMHA BUAA
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14.

15.

16.

17.

18.

19.

20.

2 u W,(P) = 21
12p +1 . 4p+1
nepeaaTouHble GyHKINUN?

1. UuaTerpupyromemy.

2 Aniepuoau4ecKoMy.

3. 3ama3agpIBaHUS.

Wi(P) =

. K xakoMy TUIIOBOMY 3BEHY OTHOCATCHA 3TH

Yro Takoe Harpy304Has XapakTepUCTHKA FeHepaTopa MOCTOSHHOIO TOKa?
1. Unarp.=F (IB036.) mpu Isix = const u npot = const.

2. Peeix=F(Inarp.) mpu npot = const.

3. Mas=F(nport ) npu Isix = const.

YkaxxuTe BeIpakeHHUE AJIs TOTeph B MeNIU y TpaHchopmaTopa.
1.P=121*rl1 + 122%* r2.

2. U=11%*rl.

3. P = E"2/ rmarn.

UTO Takoe OTHOCUTENbHOE CKOJIBXKEHUE ACUHXPOHHOTO JIBUTaTeNs1?

1. OTHOHIEHNE Pa3HOCTU CKOPOCTEHN BpPAILICHUS IMOJsl CTATOPa U POTOPA K CKOPOCTH BpAIEHUS
OJISI cTaTopa.

2. Cymma CKOpOCTE cTaTopa U poTopa.

3. OTHOLIEHUE CKOPOCTU POTOPA K CKOPOCTHU TOJISI CTATOpA.

[laiiTe onpeneneHne Nepexo HON XapakTepucTUKy ieMenTa CAY.

1. Peaknus BbIxoHOM BenuunHbI anemeHTa CAY Ha u3MeHeHue (pa3bl BXOJHOTO CUTHAIA OT
Hys 1o 1800.

2. Peakuusa BeIXOQHOU BenW4yHWHEI diieMeHTa CAY Ha e JMHWYHBINA BXOJHOMW CUTHAJN B BUIE
CKauka.

3. Peakuus BeIXOAHOUW BeIMYHUHEI diieMeHTa CAY Ha e JMHWYHBINA BXOJHOM CUTHAJN B BUIE
HMITYJIbCA KOHEYHOU JJIUTEIBbHOCTH.

Ha kakux 3akOHaxX OCHOBaH MPUHIIMII JEUCTBUS SJIEKTPUUECKUX MAIIMH MOCTOSTHHOTO TOKA.

1. 3aKOH 3JIEKTPOMATHUTHON MHAYKLIHUH U 3aKOH B3aUMOJEHCTBUS MPOBOJHUKA C MATHUTHBIM
MOJIEM.

2. 3akon Kocrenko u 3akoH JlopeHna.

2. 3aKOH 3J€KTPOMarHUTHOM MHIYKIHUH.

JIBa OMHAKOBBIX JABUTATENS MOCTOSHHOIO TOKa HE3aBHCUMOI'O BO30YXKACHUS MHUTAIOTCS
OJMHAKOBBIM SIKOPHBIM HalpspKeHHEeM. Y NepBOro JBUraress HalpskeHue oOMOTKHU
B030yxzeHus 115 B, y Broporo 230 B. Kakoif u3 nByx asurareneil Bpamaercs ObicTpee?
1. IlepBsIii.

2. Bropoii.

3. OauHaKoBoO.

Yro takoe korpdUIMeHT TpaHchopmaruun?

1. OTHOIIEHNE BUTKOB MEPBUYHON U BTOPUYHON OOMOTKH.

2. IlpousBeneHue NEPBUUHOTO U BTOPUYHOTO HANIPSHKEHUI.

3. OTHOLIEHHE MOIITHOCTH BTOPUYHON OOMOTKH K MOIIIHOCTH NMEPBUYHON OOMOTKH.

9.1.2. IlepeyeHb BONPOCOB JIsl 3a4eTa

. Ykaxure Belpaxkenue g DJ1C Xomnna

1. E=RxIB/h

2. E=d®d/dt

3. E=4kwBQ/pd
4. E=Cen®
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2. Kakoli U3 MepeunclIeHHBIX YYBCTBUTEIBHBIX AJIEMEHTOB MpPEIHA3HAYCH JJIsI U3MEPECHHS
JABJIEHUS U CUJIEI?
1.Tenzopesucrtop
2. Xonna
3. I'efirepa
4.0BY

3. Kakoii reHepaTop NOCTOSHHOTO TOKa «HE OOUTCS» KOPOTKOTO 3aMbIKaHHUSI?
1. C BO30y>X/IeHHEM OT TIOCTOSIHHBIX MarHUTOB
2. C camoBO30YX/IeHHEM
3. C HEe3aBHCHMBIM BO30YKIECHUEM

4. Tlpn xakoM croco0e peryJupoBaHHUsl CKOPOCTH JIBUTATEJNs] MOCTOSSHHOTO TOKa KECTKOCTh
MEXaHUYECKHX XapaKTEePUCTUK OCTACTCS MMOCTOSHHOW?
1. ITpu perynupoBaHUM HAPSIKEHUSI IKOPS
2. Ilpu peryaupoBaHuM HAMPSHKEHUS BO30YKICHUS
3. Ilpu BeileHUU TOMOJHUTENLHOTO COMTPOTUBIICHHUS B LIETIb SIKOPS

5. Kakyio ckopoCTh BpallleHHsS MOXKET UMETh I0J€ aCUMHXPOHHOTO JABHUTATElNsl MPHU YacTOTE
nutanus 50 [’ 1 yncioM nap nosjatocoB, paBHOM 27
1. 1500 o6/mMuH
2. 1000 o6/muH
3. 3000 o6/Mun
4. 2000 06/mun

6. U3 xakoro peppoMarHuTHOTO MaTeprasa He0OX0UMO U3TOTOBUTH TpaHC(hOpMaTOp ¢ paboueii
yactorou 20 kI'u?
1. TpanchopmaTopHas craib
2. Ilepmanmnoit
3. ®eppur

7. Kak MOKHO CHU3UTH rabapuTHBIC pa3Mephl TpaHchopMaTopa 3alaHHONW MOIITHOCTH?
1. CHU3UTh HHAYKIUIO CEPACYHUKA
2. IToBBICUTB YaCTOTY MUTAHUS
3. YBenuuuTh HaNpsHKEHUE MUTaHUA.

8. Uro Takoe MexaHuYecKasi XapaKTepUCTUKA TUIPOABUTATENSA?
1. 3aBUCHMOCTh MOMEHTA OT CKOPOCTHU
2. 3aBUCUMOCTb IKIICHTPUCUTETA OT MOMEHTA
3. 3aBHUCUMOCTD IaBJIECHUS OT MOMEHTA

9. B kadecTBe KaKoro »JIeMEHTa B KOMIICHCAI[MOHHOM CTAa0MIN3aTOPE HAMPSHKEHUS UCTIOTh3YETCS
CTaOMIUTPOH?
1. Onopnoro
2. Perynupyromiero
3. YeunureapHoro
4. Jlenutenst BBIXOJAHOTO HANPSKEHUS

10. B xako¥ U3 MEpPEUYUCICHHBIX CXEM BBINPSIMIIEHHUS K BBIIPSIMUTEILHOMY IHUOAY B 3aKPHITOM
COCTOSIHMM MPUKJIABIBAECTCS ABOMHOE HaNpshKeHue?
1. MocroBas
2. OnHomoyniepruoiHast ogHodazHast
3. JIByxmnonynepuoaHasi ¢ HyJ€BbIM BbIBOJIOM
4. Cxema JlaproHoBa

9.1.3. IlpuMepHbBIii NepedyeHb TEM M TECTOBBIX 3aJaHUI HA KOHTPOJIbHbIE PA0OThHI

Konrtponbnas padora 1 “TexHuueckue cpencTBa aBTOMATU3ALUHI U yIIPaBICHUS
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1. U3 gero coctaBisiercss GU3NISCKUN MTUKCENH?
1. 13 cBeToaMOa KPACHOTO ILIBETA.
2. 13 cBeTOAMOI0B KPACHOTO, 3€JIEHOI0 U CUHETO IIBETOB.
3. U3 ®KUJIKUX KPUCTAIIIIOB.

2. Kakoe Bpemsi CBETOBOTO OTKJIMKA Ha MOJjauy HaNpsKeHHs y cBeToauoaa’?
1. CexyHapl.
2. Jlonmm MUKPOCEKYH/IBI.
3. MWUTHCEKYH/IbI.

3. Kako¥l mar nukcens UMEIOT COBPEMEHHBIE CBETOIUOIbI SKPaHbI?
1. Oko1o 3 MM.
2.0,1 Mmm.
3. Okono 1 cm.

4. W3 yero coctaBisieTcss GU3NICCKUN MTUKCENH?
1. Y3 mect CBETOAMOAOB — 2 3€JI€HBIX, 2 CUHUX, 2 KPACHBIX.
2. VI3 aByX CBETOIMOIOB JIOOOTO I[BETA.
3. 13 nByX 3€JIeHBIX, KPACHOTO U CUHETO CBETOIHOJIOB.

5. Yro Takoe mar muKceis?
1. PaccTossHue MEXIy OTIECIbHBIMH CBETSAIMMMHUCS TOYKAMH OJHOTO IIBETA B COCEIHUX
IMUKCEIISIX.
2. PaccTtosiHuE MEXKly COCETHUMH CBETOIUOAAMU.
3. PaccrosiHrEe MEXy KPAaCHBIM M 3€JI€HBIM TUOJaMH.

6. Uewm ymnpaisieTcs MOTOK CBETA OT JIaMIl B COBPEMEHHBIX BUACOMPOECKTOpax?
1. MoaynstopaMu Ha OCHOBE KUIKUX KPUCTAJIOB.
2. I3MeHeHneM HalpsKeHUs Ha JlaMIax
3. Mexann4yeckumu quadparmMamu.

7. Kaxkoe BpeMs OTKJIMKa COCTaBISET MOBOPOT MUKpPO3EpKajga B MUKPOAIIEKTPO-MEXaHUUECKUX
CHUCTEMax MOAYJIATOPOB?
1. Okomno 1 c.
2. Okouio 20 He.
3. Okomo 10 mc.

8. KakoBbl pazmMepbl MUKPO3€pKal B MUKPOIJIEKTPOMEXAHUYECKUX CUCTEMAaX MOYJISITOPOB?
1. Okomno 250 x10"-6 m"2
2. Oxono 1 Mmm"2.
3. Oxomo 0,1 mM2.

9. Kakyto 1ivMHy CBETOBOM BOJHBI MMEET KPacHbIN CBETOIUO?
1. 630-670 uMm.
2.100-230 um.
3. 1000-1200 uM™.

10. Yto sBIsIETCS OCHOBHOM CBETOTEXHUUYECKON XapaKTEPUCTUKON CBETOANO1a?
1. Cusa U31y4aemMoro uM CBeTa.
2. CBeTOBOM ITOTOK.
3. SpkocTb.

11. IToueMy aCHHXpOHHBIN ABUTATEb HA3BIBAECTCS «ACUHXPOHHBIM»?
1. [ToToMy 4TO CKOPOCTH POTOpPa B HOMHUHAJIBHOM PEXUME PabOThl MEHBIIE CKOPOCTHU OIS
cTaTtopa.
2. [loToMy uTO B ABUTATENE BCETIa MPUCYTCTBYIOT IOTEPH B POTOPE.
3. [Totomy uTO B 1BYX(ha3HOM peKMME ITyCKOBOWM MOMEHT JBUTATEIIS PABEH HYIIIO.
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KoHnTtponbHas pabota 2 “TexHHYECKUE CPEICTBA ABTOMATH3AIIUN U YIIPABJICHUS

1. ITouemy cuHXpOHHAs MalllMHA HA3bIBAETCS «CUHXPOHHON»?

2. HazoBuTe 0CHOBHBIE PEKUMBI pabOTHI Bpalllarolierocs Tpancpopmaropa.

3. IlpuBegute cxeMy OJHOIMOJYHEPHUOJHOTO OJAHO(A3ZHOTO BBIMPSAMUTENS C BXOJHBIM
TpaHc(hopMaTOpOM M aKTUBHOW Harpy3KOM.

4. IlosicuuTe, HA YeM OCHOBAHO BbIpaxKeHHUe JJs KO3 ULIMEeHTa YCUIEHUS ONEepPalliOHHOTO
YCHIIUTESL.

5. JleficTBHE KaKOTO peJie He 3aBUCUT OT HAIMPaBIICHUS TOKA B €r0 0OMOTKE?

6. ChopmynupyiiTe NPUHIUI IPOCCETHHOTO U 0OBEMHOIO YIPABICHUS TUAPOABUTATEIISIMH.

7. Yto u3 cebs pu3ndecku MpeACTaBIseT YroJl Harpy3Kd CHHXPOHHON MaIIuHbI?

8. HazoBuTe THIIBI yCHIIMTENEH MOITHOCTH.

9. IlpuBegure cxeMy OJHOMOJYHEPHUOJHOTO OJAHO(A3ZHOTO BBIMPSAMUTENS C BXOJHBIM
tpanchopmaTopom ¢ LC-GpunbTpoM U aKTUBHOW HArpy3KOM

10. K kakuM 3¢ dexkTam NpuUBOIUT OTpHUIATENIbHAA OoOpaTHAas CBSA3b MO HAMPSHKEHUIO B
YCUJIATEIISIX?

11. lns wero B Tpexda3HOM MHBEPTOPE HAMPSDKCHUS HY)KEH KOMIICHCUPYIONUN KOHIEHCATOP?
12. B kakoM JnanazoHe TeMIepaTyp MOKHO HUCIOJIb30BaTh «P-N»-Mepexo]l KPEMHUEBOTO AUOAA
(TpaH3UCTOpa) B KaUECTBE JIaTYMKA TEMIIEPATyPhI

13. Ha pucyHke npuBejieHa cxema IycKa ABUTaTes IOCTOSHHOTO TOKA B (DYHKIIUK TOKA SIKOPS.

&)

4

7

’ Eﬂ/ K
s —

CxeMa YTIPABIIEHHS perte

P1.P1.P3

I. [TosicauTe PUHIUT PaOOTHI CXEMBI.
II. [TpounnmtocTpupyiiTe mpoiiecc mycka JIBUraTelis CEMEHCTBOM MEXaHHUECKUX XapaKTEPUCTHUK.
III. ITo xako¥ MpUYHMHE MOAKIIOYEHUE MOIIHBIX JBUTATENEH MOCTOSIHHOTO TOKA HETIOCPEACTBEHHO K
MUTAIONICH CeTH He MPou3BoAUTCS? OTBET JOMOIHUTE MOSICHEHUSIMH C TTIOMOIIBIO hopMyIT
14. Ha pucyHke npuBeieHa cxema dJIeKTpuyecKas MpUHIUIHUAIbHAs YCTPONCTBA.

N I 7

|
-
| |

I. OxapakTepu3syiiTe o0IIee Ha3HaYCHHE U300PAKEHHON cXeMbl. [[JIsT 9ero oHa CIy)uT?
OnuimuTe TPUHIUI €€ TCUCTBHUS.
II. Kakue »neMeHThl U yCTPOMCTBA BXOAST B JaHHYIO cxemy? Ilepepucyiite cxemy M paccTaBbTe
0003Ha4YEeHUS FIIEMEHTOB.
III. Kakoe ycTpoiCTBO B CXeM€ BBIMOIHAET (DYHKIIMIO PETYJIUPYIOMIEro deMeHTa?
IV. PaccuuTaiiTe 4ncio BUTKOB MEPBUYHON OOMOTKH yCTpOHCTBA 1, ecli Hamps)KeHUE MUTAHUS
coctapisaeT 220 B, wactora 50 I'm;
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uaaykuus 1,5 T, ceuenne marautornpoBoaa 10 cM2; oomMoTounsiid kodddurment 0,9.
V. IlpuBenure CTaTUYECKYIO XapaKTEPUCTHKY AJIEMEHTA 2

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramlileii caMoCTOATEIbHOE MBIILICHHE
CTYZEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHas paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILIUMHU
HAyYHO-IONYJIAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHaibl, IOCBSLICHHBIE Pa3J]IMYHBIM acCIEeKTaM
y4eOHOM JIUCUUIUINHBL.

IIpy caMOCTOATEIEHOM U3YUYEHUU TEM CIEAYNUTE PEKOMEHIALUAM:

— YTEHUE WJIHU NPOCMOTP Marepuana OCYLIECTBISUTE CO CKOPOCTbIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIAECISAsS OCHOBHBIC UJEU; HA OCHOBAaHUHU
N3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCS COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIEC MJIM MaJIO3HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
3HAYCHME JUUI IOHMMAaHUs JAJIBHEHUILEro MaTepuaa;

— OCMBICIIMBAWTE IPOYUTAHHOE U U3YYEHHOE, OTBEYANTE Ha IIPEIIIOKEHHBIE BOIIPOCHL.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIBTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEJICKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUA, B T.4. B (hopmMe BeOMHAPOB.
Pacnrcanue BeOMHApPOB U 3aITUCH BEOMHAPOB MyOJIMKYIOTCS B 3JIEKTPOHHOM Kypce 110 TUCIHUILIHHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEJIBHBIE OIEHOYHBIE MaTepHAJIbl, MepeueHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Kareropuu o0y4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB O0yUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOThI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
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Jlist i1y ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI U WHBAJHUIOB MpPEAyCMaTPUBACTCS
nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPENICTB, & IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHHE 3aaHNUs C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUs JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst Iun ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUTaTeJIbHOTO anmapara:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaTIOB.
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