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YpoBeHb 00pa3oBaHusi: 6aKa/laBpuar
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Bnok Bbaok 1. «/JucuunummHbI (MOy/IH)»
Yacth 00pa3oBaTeIbHON HIPOrpaMMbI Oo0s3aTenbHasA YacThb

MHjekc AMCHMIUIMHEI 110 y4e0HOMY IUIaHY b1.0.18

Tpy/0eMKOCTB B 3a4eTHBIX eJHHUIIAX 5 cemectp — 3

Yacos (Bcero) no yueGHoMy IjiaHy 108

Jleknuu 5 cemectp — 16 yacoB

ITpakTHUeckue 3aHATUA 5 cemectp — 16 yacoB

JIaGopaTopHble padoThI YueOHBIM IUIAHOM He MpPeJyCMOTPeHbI

KoHcy/nbTaluu 1o KypcoBoMy mpoekTy/ padore:

TPYIIIOBbIE

VHVMBHIya/bHbIE YuyeGHBIM IVIAHOM He MPeyCMOTPeHbI

CamocrosaTebHasA padora
5 cemectp — 40 yacoB

BKJ/TFOUasd:

PI'P YueOHBIM IUIAHOM He MPeyCMOTPeHbI

IIpome)xyTouHas aTTecTalus:

JK3aMeH 5 cemectp — 2,5 yaca
KonTpoas:
3K3aMeH 5 cemectp — 33,5 yaca
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1. HE/IN 1 3AJAYA OCBOEHUSA JTUCHUITJINHbI
Ile/1b10 0CBOEHUSI AMCLUIUIMHBI SIBJISIETCS M3yUeHue MPUHLIMIIOB MOCTPOeHUs MH(GOPMAaLIMOHHO-U3MepUTe bHBIX TIPUOOPOB U CUCTEM, TIOyUYeHre

nipeZicTaB/ieHyst 00 3/leMeHTHOM 6a3e COBpeMeHHBIX U3MepUTeTbHBIX U MHPOPMAL[MOHHBIX MPUOOPOB U CUCTeM, U3yUYeHHe OCHOBHBIX TIPUHLIUTIOB
BBITIOJTHEHUS] U3MepeHuH U Tiepejiaud WHMOpMaIuu

BHAH‘IHMI/I AUCIIMII/IMHBI AB/IAKOTCH:

- U3yueHHe HayyHO-TeXHUUeCKoW WHPOpPMaLMY, OTeueCTBEeHHOT0 1 3apy0eXkHOTo OIbITa 110 TeMaTUKe JUCLIUTUIAHEL;

- u3yueHre 0COOeHHOCTel MeTpoJIoruy NH(HOPMALIMOHHO-U3MEePUTETbHBIX CUCTEM;
- M3yueHue MPUHLIUIIOB JeMCTBUS [IU(POBBIX U3MEPUTE/IbHBIX IIPUOOPOB U CUCTEM.

dopmupyemble y 00yuaromerocss KOMIeTeHIMH ! 3all/laHUPOBaHHbIE pe3y/JbTaThl 00y4YeHHs TI0 [JUCLUIUIMHE, COOTHECEHHbIe C
HHAMKATOPaMH JJOCTH)KeHUsI KOMIIeTeHI[UM:

Koja v HauMeHOBaHHe KOMIIETEHI[HH

Kop 1 HauMeHOBaHHe HHANKATOPA
JOCTH)XKeHUSA KOMITeTeHI[HH

3anyiaHHpOBaHHbIE Pe3y/IbTaThl 00yYeHust

OIIK-6. CriocobeH TPOBO/IUTD
H3MepeHUst 3JIEKTPUYECKUX u
HE3JIEKTPUUECKUX BeJTMUMH
MIPUMEHUTETEHO K obBeKkTam

HpO(i)ECCI/IOHa]IbHOI\/II AedaTe/IbHOCTU

OIIK-6.1. Bribupaer cpeAcTtBa W3MepeHUs,
MPOBOJIUT ~ WU3MEPEeHUs]  JIeKTPUYECKUX U
HEe3/IeKTPUUECKUX — BeJWYdH, 0bpabaThiBaeT
pe3ysbTaTbl M3MEpPeHH U OL|eHHMBaeT UX

MOrpenHoCTb

3HATh:

- 0011Me MoIoKeHWs] MeTPOJIOTHH UH(POPMAIJMOHHO-
V3MEpUTEJIbHBIX CUCTEM

- TIPUHLIMITBI BBOZA-BbIBO/Ia CUTHAIOB B UH(GOPMAaIL[MOHHO-
M3MepUTe/TbHBIX CUCTeMax

yMeThb:

- pacCUMThIBaTh MOTPEITHOCTH UH(POPMALIMOHHO-U3MepUTe/TbHbIX

cucreM

[1K-1. CriocobeH yuacTBOBaTb B
cbope ¥ aHa/mM3e UCXOAHBIX JIaHHBIX
IJIst TIPOEKTUPOBAHUS
HeprooOHEKTOB, TPOBe/IeHUH
pacueToB M  3KCIIEPUMEHTOB B
COOTBETCTBUH C TUITOBBIMU
MeTOZMKaMU u CpeJCcTBaMU
aBTOMaTU3aLIWH, o6paboTkoii
TIO/TyYeHHBIX pe3y/bTaToB,

coO/MIofIeH  TIPOM3BOZICTBEHHOM U

[1IK-1.1/lemoHCTpUpYeT [IOHMMaHue
B3aMMOCBS3M 33Zlauy IPOEKTUPOBAaHUA U
3KCILTyaTalyu

3HaTh:
- aHasI0roBo-1M(poBoe U 1(po-aHanoroBoe rnpeobpasoBaHue
CUTr'HasIoB

- OCHOBBI UH()OPMaLMOHHO-M3MePUTE/IbHBIX CUCTEM

yMeTh:

- IPUMEHSTb UH(OPMALIMOHHO-U3MepUTe/IbHbIe CUCTEMBI JIIs
JVIarHOCTUKH SHepreTuyeckoro 006opyaoBaHust




Koja v HauMeHOBaHHe KOMIIETEHI[HH

Kop 1 HauMeHOBaHHe HHANKATOPA
JOCTIDKeHUS KOMIIETeHIHH

3anyiaHHpOBaHHbIE Pe3y/IbTaThl 00yYeHust

9KOJIOTUUECKOM 6930HaCHOCTI/I,
ynpaBJ/i€eHWH, IKCIUTyaTdluu,
O6CJIy7KI/IBaHI/II/I, AO0OBOJKe TIIpoLeccoB
u PeEMOHTE TeXHOJIOTNYeCKOro

obopyoBaHus




2. MECTO JUCIIAIUIMHBI B CTPYKTYPE OBPA30BATEJ/IGHOM ITPOT'PAMMEI BO

JucuuruiiHa OTHOCHTCST K YacTW 00si3aTesbHBbIX AMCLUIVIMH, 0/0Ka AUCLHUIUIMH 1 110
HarpaB/ieHuto noArotoBky bakanaBp 13.03.02 OnekTposHepreTvka U 3/1eKTPOTeXHUKA (pOQUIm:
OneKTpo3HepreTMyeckue CUCTeMbl M LU(QPOBbIe TexHonoruu, LlndpoBble cucTembl peseliHOU
3alUThl U aBTOMATWKH, ['MpO3/1eKTPOCTaHLMU U LU(poBble TexXHONOruv, VHTenieKTyaabHas
B0300HOBJIsieMast SHepreTHKa).

OucipniHa  GasupyeTcss Ha 3HaHWM AWCOUMIUIAH: «MeTposiorusi, CTaHAApTH3alus |
cepTU(PUKALIUS».

3HaTh:
- 0o0I1Me ToIoKeH!sT MeTPOJIOrUK UHPOPMAIMOHHO-U3MEPUTETbHBIX CUCTEM;
TIPUHLUIBI BBO/A-BbIBO/]a CUTHA/IOB B MH(POPMALMOHHO-H3MePUTE/IbHBIX CUCTeMaXx;
aHaI0roBO-1M(poBOe U IUPPO-aHa/IOrOBOe Mpeodpa3oBaHe CUTHAJIOB,
- OCHOBBI MH(POPMALIMOHHO-U3MEePUTENTbHBIX CUCTEM;
yMeTb:
- PaCCUMTHIBATh TOTPEIIHOCTH UH(POPMAL[MOHHO-U3MEePUTE/IbHBIX CUCTEM
- IPUMEHSTh MH(OPMaLMOHHO-U3MepUTe/IbHbIe CUCTEMBI /1Sl AUarHOCTUKUA SHEePreTU4ecKoro
obopyoBanusi Pe3ynbraThl 00yueHusi, TIOSyueHHbIe TPU OCBOEHWH [JVCLIUIUIMHBI, HEOOXOUMBI
TIpY BBITTOJIHEHUU BBIMYCKHOW KBaTM(PUKALIMOHHOM pabOoThI.



3. CTPYKTYPA N1 COAEPXXAHUE JUCIIUITVINHBI

3.1 CTpyKTypa JUCHUI/IMHBI

OO0111as TPYJ0€MKOCTh JUCIIUIIMHBI COCTAB/IsIeT 33aUeTHbBIX eiiHmII, 108uacos.

Pa3zgen IuCUMIIMHEL.

PacripesienieHrie TpyZj0eMKOCTH pa3zena (B yacax) o BUJam

CojepkaHue CaMOCTOSITeTbHOM

o]
Ne DopMa MPOMEXYTOUHOI g % ? yueOHOM paboThI paboThI
3 KoHTakTHast (c ykazanuveM Ne UCTOYHHMKA 10 TI.
nn aTeeTaiy s 2 cp | Kowr 5.1 M CTpaHML| B HeM)
(no cemecmpam) g = O | Jlek | IIp | JIab6 | KIIP | UKKII | TTA pOJib '

OO0rmye 1moJoKeHust [TpopaboTka 1 MOBTOpeHue
MeTPOJIOTMU UH(OPMALIMOHHO- - 5 ? i i i i i 5 i JIEKLIMOHHOT 0 MaTepuaJia.
W3MepUTeJIbHBIX CUCTEM N3yueHnvie nurtepatypsl

[1], cTp. 229-252
BBo/-BBIBOJ, CUTHAJIOB B [TpopaboTka 1 MOBTOpPeHUe
rH(bOpPMaLMOHHO- 8 5 3 i i i i i 5 i JIEKLIMOHHOT0 MaTepuaiia.
M3MepUTeJIbHBIX CUCTeMax N3yuenvie nurtepatypsl

[1], cTp. 248-275
AHanoroBo-LUQppoBkIe U ITpopaboTka u MoBTOpeHHe
1r(po-aHasoroBble - 5 ? i i i i i 5 i JIEKLIMOHHOT 0 MaTepuaria.
nipeobpa3oBarenu N3yuenue nmurepatypsl

[1], cTp. 414-449
Pacuet norpeiiHocrtei ITpopaboTka u MOBTOpeHHe
MH(OPMaLMOHHO- 10 c 3 9 ) ) ) ) 5 ) JIeKLIMOHHOT'0 MaTrepuaiia.
M3MepUTeJIbHBIX KaHa/IOB N3yueHve nurtepatypsl

[1], cTp.275-282
NudbopmalmoHHO- ITpopaboTKa 1 MOBTOpeHHe
H3MepUTeJIbHbIe CUCTEMBI JIeKLIMOHHOT'0 MaTrepuaiia.

13 5 3 - - - - - 10 -

W3yueHue mutepaTypbl

[1], cTp.16-29
[TpumeHeHre H(OPMaI[OHHO- ITpopaboTKa u MOBTOpeHHe
H3MepUTeJIbHBIX CUCTeM [JIs1 JIEKLIMOHHOT'0 MaTrepuaiia.
JUAarHOCTUKUA IHEPreTUUEeCKOro 27 3 14 - - - - 10 - N3yyenue nutepaTypsbl
obopyoBaHus [2], cTp.154-222

[3], cTp.302-378
JK3aMeH 36 5 - - - - - 2,5 - 33,5 OK3amMeH MPOBOJUTCS B YCTHOU




Pazzen AUCIATIIVHEL.

PacripeiesieHre TpyI0eMKOCTH pa3zena (B yacax) 1o BUfaM

CopeprkaHue CaMOCTOSITeTbHOU

3]
No dopma poOMeKyTOUHOM g i E ? yueOHOM paboThl paboThI
n/n aTTecTaluu 2 § g > KoHTaKTHast CPp Konr- (c ykazaHreM Ne UCTOUHHMKA TIO TI.
(no cemecmpam) 5 O | Jlek | IIp | JIab6 | KITIP | MKKII | TTA poJib 5.1 u cTpaHul] B HEM)
dbopme 1o GuseTam
COTJIaCHO MporpaMMe 3K3aMeHa
HToro: 108 16 16 2,5 40 33,5

[Ipumeuanue: Jlek — nekuuy; [Ip — mpaktuueckue 3ansaTHs; JIab — yaboparopHbie paboTbl; KIIP — ayAWTOpHBIE KOHCYJ/IBTALIMK TIO0 KYPCOBBIM

npoektam/paboram; MKKII — uHauBHAYyanbHble KOHCY/IbTALMM IO KYPCOBBIM TpoekTam/paboram; ITA — mpomekyTtouHas arrectauus; CP —

CaMOCTOsATe/TIbHasA pa60Ta CTyOeHTa.




3.2 Kpatkoe copepyxaHue pa3jeioB
1. Obwue nonoixceHus Mempoao2uu UHOPMAYUOHHO-U3MEPUME/IbHbLX CUCTEM
OCHOBHbIEe TIOHSITUSA U OTIpe/ie/IeH|s] MeTPOJIOTHY B MPUBSI3Ke K LU(PPOBbIM MH(POPMAL[MOHHO-
V3MepUTe/IbHBIM CUCTeMaM
2. Be00-8b16800 CU2HA/108 8 UHGOPMAYUOHHO-U3MepUMe/IbHbIX CUCMeMax
CTpyKTypbl HTHpOPMaLMIOHHO-U3MePHUTEIbHBIX KaHa/I0B LIM(PPOBBIX CUCTeM. [IMHaMUYeCcKre
NOrpelHoCTU. PubTpanys Npyu BBOJe CUrHanoB. AnracHble momexu. Teopema KoTenbHUKOBa
3. AHa102080-yucpposble u yudpo-anano20eble npeobpazosamenu
OcHoBHble MeTposiornyeckue xapakrepuctuky LJATT u ATLIIT. CTpyKTypsl, IPUHLIMAI [elCTBUS
LIAIT u ALIIT pa3nMuHbIX KOHCTPYKLMH.
4. Pacuem noepewHocmel UHGOPMAYUOHHO-U3MEepUMe/IbHbLX KAHA/A08
Pacuer cymmapHoii norpemHocty VK no MeTposiornueckvM xapakTepUCTUKaM arperaTHbIX
KoMrioHeHTOB NHK.
5. IH(popMayuoOHHO-U3MepumenbHblX Cucmembl
TpeboBaHusi, CTPYKTYPbI, XapaKTePUCTUKU LF(PPOBBIX MHPOPMALIOHHO-U3MEePHUTETbHBIX
cucreM
6. IIpumeHeHue UHGHOPMAYUOHHO-USMEepUMeNbHbIX cucmeM 0/11 OUd2HOCMUKU SHep2emuyecko20
0b0opydosaHust
Acnexrsl nnpuMmeHenus UVIC a1 AMarHOCTUKU U U3MepeHUs llapaMeTpOB SHePreTUYeCcKoro
obopyaoBanusi. Hepa3pyliuaroiiyii KOHTPOJIb, U3MepeHHe TMoKa3aTesiell KauecTBa
3JIEKTPO3HEPryuu
3.3. Tembl NpaKTUYECKHX 3aHATHI

1. VI3yueHue u HacTpolika ceHcopHou naHenu CII3XX (3 yaca)

2. Hactpoiika o6MeHa JaHHBIMU MexXAy TlaHesibio oriepatopa CIT3xx u ITJIK (3 uaca)

3. N3yuenue aHanusaropa kKauyectsa jiekTposHepruu DHEPI'OMOHUWTOP 3.3 T1. Omnpepgenenue
roKa3aTeJield KaueCTBa 3JIeKTpOsHepruu (3 uaca)

4. WN3yuenue yudpoBoro ocuusiorpada (3 vaca)

5. TeryioBu3HMoOHHOE 00C/IefoBaHKe (2 yaca)

6. PacueT morpeniHocTeii MHGpOpPMaLMOHHO-U3MepUTeIbHBIX KaHa/IoB (2 yaca)

3.4.Tembl 1a60paTopHBIX pabdoT
YueOHBIM I/ITAHOM He TIPelyCMOTPEHbI

3.5. PI'P yue0HBIM IJIAHOM He Mpe/yCMOTPeHbI.

3.6. KypcoBoii mpoekT (KypcoBasi padoTa) yueOHbIM IIJIAHOM He MpeAyCMOTpeHa.



3.7. CooTBeTCTBHE Pa3/ie/ioB JUCHHMIUIMHBI U (JOPMHPYyeMBbIX B HUX KOMIIeTeHLINH

Homep 1 HanmeHOBaHUe
pe3y/bTaToB 06pa3oBaHus 10
JUCLIATIIHE
(B COOTBETCTBUM C pa3zesiom 1)

Kopp1
VH/MKaTopo
B

Howmep pa3pena gucuuniavsel (B
COOTBeTCTBUM C 1.3.1)

@OopMBI KOHTPOJIS

2

3

4

5

3HaTh:

o0I11ee TIO/I0>KeHUST METPOJIOTUN
MH(MOPMalIMOHHO-U3MePUTEeTbHBIX
CUCTEM

OIIK-6.1

Tect 1.

TIPUHLIUTIBI BBO/Ia-BBIBO/IA
CUTHAJIOB B MH(OPMAaLIMOHHO-
M3MepUTeJIbHBIX CUCTeMaxX

OIIK-6.1

Tect 2.

aHasioroBo-LydpoBoe U Udppo-
aHasIoroBoe 1peoOpa3oBaHue
CUTHAaJI0B

ITK-1.1

Tect 3.

OCHOBBI I/IHd)OpMaL[I/IOHHO-
HU3MEPUTE/IbHBIX CUCTEM

IK-1.1

Tecrt 4.

YmMmeth:

pPaCCUUTBIBATb HOFpELHHOCTEﬁ
I/IHCI)OpMaL[I/IOHHO—I/IBMEPI/ITGJIBHLIX
Ccrucrem

OIIK-6.1

OtueT MpaKTUYECKOU PabOTHI 6

MIPUMEHSATh UH(POPMAIIMOHHO-
H3MEpUTE/IbHBIX CUCTEMBI JIIsI
JTUAaTHOCTUKHU SHEPreTUUeCKOro
obopymoBaHus

[K-1.1

OTueT mpakTUUeCKux pabort 1-5

Bcezo uacos Ha pazden oucyunauHbl (8
coomeemcmauu c n. 3.1)

10

13

27




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OILEHOYHBIE MATEPHUAJIbI
J/IA  TEKYIUIETO KOHTPOJIA YCIHEBAEMOCTH UM IIPOMEXYTOUYHOM
ATTECTAIVHA 110 JUCHIUIIV/IMHE

4.1. TeKyluii KOHTPOJIb yCIIeBaeMOCTH M0 AUCIUIUINHE:

— TeCTBl:
Nel.061mue noHsiTust Metposioruu MNC
No2 ITpuHLMIIBI BBOZIA-BBIBO/A CUT'HAIOB
Ne3 AHanoroBo-Lu¢poBoe 1 LM(po-aHaIoroBoe rpeobpa3oBaHre CUrHAIOB
Ne4 TMpuHuunsl yHKUMoHUpoBaHus UAC
— BBITIOJTHEHHE U OTYeT MPAaKTUYeCKUX paboT

BaﬂﬂBHO-pEﬁTHHFOBaH CTPYKTYPa OUCHUILTIMHBI ABJIAETCA IMPUIOKEHHUEM A.

4.2. IIpoMe)XyToUHasi aTTecTalys 1Mo AUCHUN/IMHE (UaCTH AUCLUIIUHBI):

[IpomesxyTOuHast arTecTalys 0 UTOraM OCBOEHUS JUCLUIIIMHBI (MOAY/Is1) — S3K3aMeH;

OtieHKa orpe/iensieTcsi B COOTBeTCTBUMU C [TosioxkeHreM 0 6a/yibHO-PeUTHHIOBOM cUCTeMe [iIst
crygentoB HUIY «M3OW» Ha 0CHOBaHMM CeMeCTPOBOW M 3K3aMeHAallMOHHOM COCTaBJISIOIIUX.

B npuiokeHue K JUTIJIOMY BBIHOCUTCS OLIEHKA 3a S5CemMecTp

IIpumeuanue: OlleHOUHble MaTepuasbl IO [JUCIUIUIMHE TIpUBefieHbl B (OHe OIeHOUHBIX
matepuanos OTIOII.

5. YYHEBHO-METOJUYECKOE OBECIIEYEHHE JUCIHUII/IMHbI

5.1 JIluteparypa:

1 [enucenko, B. B. KowmnbroTepHoe ynpaB/ieHHWe TeXHOJOTMYECKUM  IIPOLIeCCOM,
JKCriepuMeHToM, 0bopyoBanrem / [lenncenko B. B. - Mockga : ['opsiuast iuaus - Tenekom, 2013.
- 584 c. - ISBN 978-5-9912-0060-8. - TekcT : snektpoHHbili // ObC "KoHCynbTaHT cTypAeHTa" :
[caitr]. - URL : https://www.studentlibrary.ru/book/ISBN9785991200608.html (gata obGpateHus
18.08.2019)

2. Muxees, I'. M. IludpoBass AUarHOCTUKAa BBLICOKOBOJBTHOTO 3/1eKTpoobopyaoBanust / I'. M.
Muxees. - M. : [IMK Tlpecc, 2017. - 298 c. : ui. - (OneKTpoTeXHHKA 1 YHepreTyka). - bubsuorp.: c.
268-293 (330 HaszB.). - ISBN 978-5-97060-216-4 : 953-54.

3. bypman, A. II. OcHoBbl coBpeMeHHOW 3HepreTMkd : B 2 T. Tom 2. CoBpeMeHHas
3/IEKTPO3HEPreTHKa : yueOHUK it By30B : B 2 T. / - Mockga : M3gaTensckuit ;om MOU, 2019. -
ISBN 978-5-383-01338-0. - Tekcr : asekTpoHHblii / IBC "KoHcynbTaHT cTygenTa” : [cait]. - URL

https://www.studentlibrary.ru/book/ISBN9785383013380.html (mata obpamjeruss 18.08.2019)

5.2JIMI|eH3HMO0HHOE U CBOOOAHO PacIpoCTpPaHsieMoe MPOrpaMMHOe o0ecrieyeHue:
1. Konduryparop CI1310

2. Codesys

3. EMWorkNet ver.7.0.1.237

5.3. IHTepHeT-pecypchl, BK/IOYasi NpodeccHOHA/IbHbIE 0a3bl JaHHBIX U MH()OpPMaLMOHHbIE
CIIpaBOYHbIE CHCTEMBI:
YHuBepcuTeTckass uHbopmMarioHHast cuctema «POCCHUS» https://uisrussia.msu.ru
CripaBouHO-TIpaBoBasi cucrema «KoHcyibTanT+» http://www.consultant-urist.ru



CripaBouHo-TipaBoBasi cucteMa «['apanT» http://www.garant.ru

ba3a ganHbix Web of Science https://apps.webofknowledge.com/

ba3sa maHHbIX Scopus https://www.scopus.com

[TopTtan oTKpbITEIX JaHHbIX Poccutickoit @efepaiuu https://data.gov.ru

basza OTKpBITBIX [JaHHbIX MWUWHUCTEpPCTBA TpyJa M COLMaJbHOM 3amutel P®
https://rosmintrud.ru/opendata

Basa fanHbeix Hayunoii ssektponHo# 6ubmioreku eLIBRARY.RU https://elibrary.ru/

ba3a faHHBIX TPOQecCHOHANMbHBIX CTaHAAPTOB MUHUCTEPCTBA TPY/ja U COLIMAIbHOM 3all[UThI
PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

Ba3bl aHHbIX MUHKCTEpCTBa 5KOHOMUUECKOro pa3BuTus P® http://www.economy.gov.ru

Ba3a oTKphIThIX AaHHBIX PochurmonuTopuHra http://www.fedsfm.ru/opendata

OnektpoHHast 6a3a faHHBIX «V3maTesnbcTBo JlaHb» https://e.lanbook.com

denepanbHasi TocyAapcTBeHHasi MH(GOpMaIMoHHast cucteMa «HarMoHasmbHasi 37eKTpoHHast
oubsmmoreka» https://H36.pd

HarmoHanbHbBIN TIOpTast OH/IaiH 00yueHus: «OTKpbITOe oOpa3oBaHue» https://openedu.ru

OnekTpoHHas 0a3a gaHHbIX "Polpred.com O630p CMU" https://www.polpred.com

Odurmanbhbii  caiit  @eflepabHOTO areHTCTBa [0 TeXHWUYECKOMY DeryJIMpOBaHUIO U
MeTpoJiorud http://protect.gost.ru/

OnektpoHHas 6ubmoreka MOU https://ntb.mpei.ru/e-library/index.php.

5.4 Ipyrue: VTHopMaLimoHHO-cripaBoyHasi cuctrema 'TAPAHT
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLHUII/INHBI

JleKMM W TpaAKTHUECKWe 3aHSATHsS TIPOBOZASTCA B Y4ueOHBIX ayJUTOPHUSX, CHAO>KeHHBIX
MYJIbTUMeUMHBIMA CpeJICTBAMU [I/IsI UHTePaKTUBHOTO 00yueHusi, 000pyZ0BaHHBIX HarJisiHBIMU
nocobusimu,  obopysoBaHMeM IS TIOKa3a ~ OoOydarommx  MarepuasioB  (TesieBH30p,
BH/IeOMarHUTOOH), CpeACcTBaMU 3BYKOBOCITDOM3BE/IeHUs], JOCKOW ayAWTOPHOM, 000pyJoBaHHEM
J/1s1 Ipe/ICTaB/IeHUsI Mpe3eHTalui (1J1a3MeHHasi TlaHe b, IepCOHaIbHbIM KOMIBIOTEP).

Heob6xoprMoe riporpaMMHoe obecrieueHue:

1. Kondurypatop CI1310

2. Codesys

3. EMWorkNet ver.7.0.1.237

YueOHble 3aHATHS TIPOBOJATCS B jabopatopusix — «MaTeMaTU4eCKOTO MOZeTUpOBaHMUs
uHpopmaLoHHO obecrieueHusi CAY», «MUKDPO3/IEKTPOHUKU ¥ MHUKPOIIPOLIECCOPHOM TeXHUKU»,
«TexHMUeCKUX CpeJjCTB aBTOMAaTUUeCKOTO yIpaB/IeHUs».



ITpunoxenue A

BA/IVIbHO-PEUTUHI OBASI CTPYKTYPA JUCIUIIIUHBI
NHOOPMAILIMOHHO-USBMEPUTEJIBHAA TEXHUKA

(Ha3BaHWe JUCLMIUIUHBI)

5 cemecTp
IlepeueHb KOHTPO/ILHBIX MEPONPHUATHH TEKYIEr0o KOHTPO/IA yCIeBAeMOCTH 10 JUCIUIIMHE:

KM-1 Tecr 1. O6miue roHsTst MeTposioruu MMC
KM-2 Tecr 2. [IpuHLUIIbI BBOJA-BBIBO/A CUTHAIOB
KM-3 Tect 3. AHanoroBo-1udpoBoe u 1judpo-aHasioropoe npeodpa3oBaHre CUTHATIOB
KM-4 Tecrt 4. [Ipunuuns! pyHKoHrpoBanus MNC
KM-5  Oruer npakTuueckux pabot Nel-5
KM-6  Oruer npaktuueckoi paboTsl Ne 6

Bup npoMe)xXyTO4YHOM aTTecTally — SK3aMeH

TpyI0eMKOCTh TUCIIUTIIMHBI = 33.€.

Hom | Paszen Nnpexkc KM: KM-1 |[KM-2 |KM-3| KM-4 | KM-5 | KM-6 | Ok3ameH
ep JUCLIUTIIA
pasf, | Hbl
ena
1 OO011iee T10/10’KeHUS
MeTpPOJIOTUU
+ +
HMH(OpMaIIOHHO-

V3MepUTe/IbHbIX CUCTEM
2 BBoO-BBIBOJI CUTHA/IOB B
MH(OPMaLMOHHO- + +
V3MepUTe/IbHBIX CUCTeMAax
3 AHanoroBo-LUQppoBkIe U

1rpo-aHanoroBble + +
npeobpasoBarenu

4 Pacuer norpermHocTen
VMH(pOpMaLMOHHO- + +

M3MEpHUTE/IbHBIX CUCTEM
5 WHudopmaioHHo-
HM3MEpPUTE/IbHbIEe CUCTEMBI
6 [IprmeHeHHe
MH(OPMaLMOHHO-
M3MepHUTE/IbHBIX CUCTEM
JUIST AMArHOCTHKU
SHEepreTUUeCcKoro
000pyI0BaHust
MunnMabHbIHA 6at 3a KM 25 20
MakcuMa/ibHbIH 0at 3a KM 4 4 4 4 35 9 40

N
N
N
N
~N




MuHHCTEPCTBO HAYKH M BbicLIero odpa3osanus P®
DenepajbHOE IOCYIAPCTBEHHOE 0K0IZKeTHOE 00pa30BaTe/IbHOE YUPeKACHHE
BbICILIEr0 00pa30BaHuA

«HauunoHaJbHBIN HCCIeA0BATEIbCKUI YHUBepcuTeT «MIW)»

Hanpasienue noaroropku/cnenuagabHocTh: 13.03.02 DiiekTpo3HepreTnka M 3JIeKTPOTEXHUKA

HaumeHoBaHue 06pa3OBaTeﬂbH0ﬁ nporpamMmmbl: 3J1eKTp03Hepreanec1me CHUCTEMBI " III/I(I)pOBbIe TEXHOJO0I'M,
qu)pOBble CUCTEMBbI peﬂeifmoﬁ 3aIUThl 1 aABTOMATHUKH, FHI[[)OZ)JICKTPOCTZIHIIHH Hu III/I(prBbIe TE€XHOJIO0InM,

HHTennexryajibHast BO300OHOBJIsIeMas JHEPreTHKA
KBanupuxanus (cTenens) BBINYCKHUKA: 0akanaBpHaT

®opma 00yuyeHHsI: OUHAs

OneHo4HbIe MaTepHuaJibl 10 TUCHUILIMHE

b1.0.18 T HOOPMAIIMOHHO-USMEPUTEJIBHAS TEXHUKA

Boxexknia 2021



OIEHOYHBIE MATEPHAJIBI COCTABUJI:

Accuctent kapeapsr ATII B.C. Jlynenko

(OIKHOCTD, Y4€Has CTEIeHb, YUCHOE 3BaHHUE) (moamuce) (pacumdpoBKa MONKCH)

3aenyromuit kadenpoit ATII, k.T.H.,

H.A. Boansipes
OLIEHT JBIp

(na3BaHue Kadenpsr) (noamnuce) (pacm(poBKa IOAIHCH)

PykoBoautens 0Opa3oBaTenbHONW MPOrpaMMbl DJIEKTPOIHEPTETUUYECKUE CUCTEMbI M LHU(POBBIE

TEXHOJIOTNH
HoueHnt xadeapsl Jud, K.T.H., JOLEHT B.H. KypbsHoB
(1OIKHOCTD, YU€Hasi CTENeHb, YUeHOE 3BaHUE) (moamuce) (pacumgpoBKa MOANUCH)

PykoBomurens oOpa3oBaTenbHOM mporpamMmbl  [{udpoBeie cuUCTEMBI peleHON 3alIUThl |

aBTOMAaTHKH

U o. 3aBenyromiero kadeapon dud,
K.T.H., JIOIIEHT

E.I'. 3egnna

(1OIDKHOCTD, Y4€Has CTENEHb, YUCHOE 3BaHUE) (roamnuce) (pacumgpoBKa MOANUCH)

PykoBoautens oOpa3oBaTenbHbIX mporpamm [ HaposneKTpocTaHIMU U IUGPOBBIE TEXHOJIOTHH,

I/IHTCJ'IJ'IGKTyaJ'IBHaH BO300HOBJIIEMAS OHEPICTHKA

JotnenT kadeapsl DU, K.T.H., TOIEHT H.B. baiinakosa
(IOIDKHOCTD, Y4€Hasl CTENEHb, YUCHOE 3BaHUE) (moamnuce) (pacumdpoBKa MOANUCH)
COI'TACOBAHO:

U o. 3aBeayromero kageapoi Sul,
K.T.H., IOLICHT E.T'. 3ennna

(HazBaHMe Kadeaps) (moamuce) (pacumdpoBKa MOANKCH)



OneHouHble MaTepuallbl 1O JAWCHUUIUIMHE T[pPEIHA3HAYEHbl JJIs OLEHKH: JOCTH)KEHMSI
00y4aromuMUCs 3aIUIaHUPOBAHHBIX PE3YNIbTaTOB OOYUYEHHUS M0 AUCLUILIUHE, 3Tana (OPMHUPOBAHUS
3aIJIaHUPOBAHHBIX KOMIIETEHLIUH.

OneHouHble MaTepualibl M0 AUCLUIUIMHE BKJIIOYAIOT OLIEHOYHBIE CPEJICTBA JUIsl IPOBEIECHUS
MEpPOTIPUATHI TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOUHOM aTTeCTal|H.

OneHoYHBIE CpencTBa JUISI OICHKH 3aIUITAHUPOBAHHBIX  PE3yJAbTaTOB OOy4YEHHS 10
JUCLMIUIMHE, COOTHECEHHBIX C MHIUKATOPaMU JOCTHXKEHHS KOMIIETCHITUMN:

Konpr
WH/INKAaTOPO
3anaaHupOBaHHBIC PE3YAbTATHI O0YUEHUS B OleHOHOE CPECTBO
10 JMCUUTUTHHE JOCTH)KEHU (U 1 HaMMeROBAMNE)
s
KOMIIETEHI]
2078
3HaTh:
00111e€ MOJIOKEHUS METPOJIOTHH MHPOPMAITMOHHO - IK-1.1 Tecr 1.
W3MEPHUTEIBHBIX CHCTEM
MIPUHIIUIIBI BBOAA-BbIBO/Ia CUTHAJIOB B MH(POPMAIIMOHHO- [K-1.1 Tecr 2.
M3MEPHUTEIHHBIX CHCTEMaX
aHaJIOrOBO-1IM(PpoBOE U 1IU(PO-aHATOTOBOE [K-1.1 Tect 3.
npeoOpa3oBaHNE CUTHAJIOB
OCHOBBI UH(POPMAIIMOHHO-U3MEPUTENBHBIX CUCTEM [K-1.1 Tecr 4.
Ymersb:
paccUYMTBIBaTh TOTPEIIHOCTEH NHHOPMAITMOHHO- IK-1.1 OTueT npaKTUYECKOn
M3MEPUTENbHBIX CUCTEM paboTsl 6
MPUMEHITh HHPOPMALIMOHHO-U3MEPUTENbHBIX CUCTEMBI [K-1.1 OT4eTr mpakTHYEeCKUX
JUTSI TUarHOCTUKHA SHEPTETHYECKOTO 000PYI0BaHUS pabor 1-5

Conepxanue oueHOYHbIX cpeacTB. Illkajia u KpuTEepuH OLEeHUBAHHUSA.
OT4eT nNpakTHYECKUX PadoOT.
[IpakTnyeckas pabora "M3ydyeHue u HacTpoiika ceHcopHoii nmanenu CII3XX"
[Topsimox paboOThI
1. O3nakomienue ¢ [10, He0OX0AUMBIM /711 Pa0OTHI C MaHENbIO;
2. Onucanue uarepdeiica mporpaMMbI-KOHPHUTypaTopa;
3. Co3zianue mpoCTEHIIEro MpoeKTa;
4. 3arpy3ka npoeKkTa B KOHTPOJLIEP;
5. Hactpoiika o6mena nanusimu ¢ OPC-cepBepom.
Pesynbrar
DYHKIMOHUPYIOUIUI MPOEKT CEHCOPHBIX dKpaHoB CII3xx

[IpakTuyeckas padota "HacTpoiika oOMeHa JaHHBIMU MEXAY naHenbio onepatopa CII3xx u ITJIK)"

3agaHue:
Hactpouts oOMeHa JTAHHBIMH MEXIy MaHEeIbIO omepaTtopa CII3xx u
koHTposuiepoM [TJIKXx mo mpoTokoiy nepenayu JaHHBIX.

Iopsinox paGoTh

1. O3nakomiienue ¢ [10, HeoOxoaumbM 1iist padoTsl ¢ T1JIK;

2. Coznanue npoekra CII3xx;

3. Coznanue npoekra [UIK;

4. 3arpy3ka NpoeKkTa B KOHTPOJLIEP;




5. Hacrpoiika oOMeHa TaHHBIMH.
Pesynbrar
OYHKIMOHUPYIOLINI NPOEKT cBsi3u ceHcopHoro skpana CII3xx ¢ IIJIK

[paktuyeckas pabora "V3ydyenue ananmszaropa xadectBa snekrposHeprurn DHEPITOMOHUTOP
3.3 T1. OnpesneneHue nokas3arenenl Ka4ecTBa IEKTPOIHEPrun”
[opsinox paboTel

1. V3meputh 3HaYEeHUs OTKIOHEHUS HanpspKeHus (He MeHee 10 HaOmoIeHnid ¢ HHTEPBAJIOM
1 muH).

2. Paccumrats cpennee 3HaueHue o Uy IS Kax 0| (assbl.

3. M3mepuTh 3HaUCHHUS MTOKA3aTeeH OTKIOHEHUS 9acTOThI (He MeHee 15 Halmonenuii ¢
unTepsaiiom 20 c).

4. Paccunrtath cpeiHee OTKIOHEHUE YaCTOTHI.

5. IlpowusBecTH ONBITHI 110 U3MEPEHUIO 03Bl (hiIrKepa (Ha UHTepBaie 1 MUH).

6. IIpoBectu n3Mepenue ko3(pGUIHEHTOB N-0i FApMOHUYECKON COCTaBIISAIOLIEH
HanpspkeHud (3 omblTa ¢ UHTEPBAJIOM 3 MUH.).

7. IlpoBectu m3MepeHUs] KOIPPUIMEHTOB HECUMMETPUU HAmNpsHKEHUs (C MHTepBajioM |

MHH.
PesynbTar
Otuer 0 pe3ynbTaTax U3MEPEHUI

[IpakTtuueckas padota "U3yuenue nudpoBoro ocimmiorpada"
3amganne: U3yuuTh CTPYKTYpY U IPHUHIUI JAeicTBUS IudpoBoro ocimuiorpada. Hactpouts
nepenavy AaHHBIX Mexay HUPpoBbIM ocuuiorpadom u K.
Pe3ynbTar

Otuer 0 pe3ynbTaTax U3MEPEHU

[IpakTtrueckas padota "TemnoBu3noHHOE 00cIe0BaHue"
3aganue: M3ydeHue ycTpOWMCTBO M MPUHIMI IEUCTBUA TeruioBu3opa. [IpoBecTn chEMKY C
MTOMOIIBIO TEIIOBU30PA.

PesynbTar
Otuer 0 pe3ynbTaTax U3MEPEHUI

[IpakTtrueckas padoTa "Pacuer nmorpemHocTeit ”HGOPMAITMOHHO-U3MEPHUTEILHBIX KaHAIOB"

Pacuér mnpomsBoaum cormacHo «PJl  153-34.0-11.201-97 Metoauka omnpeaeneHus
0000IIEHHBIX METPOJIOTUYECKUX XapaKTepUCTHK u3MmeputenbHbix kananoB MHUC u ACY TII no
METPOJIOTMYECKUM XapaKTEPUCTUKAaM arperaTHbIX CpeACTB u3MepeHui». Mcxons u3 Hamuuus
onpeaenéHHBIX UCXOIHBIX JAHHBIX, BEIOUpaeTCs BTOPOH METO] pacyera.

Memponoeuueckue xapaxmepucmuxu UK UUC, noonesxcawue pacuemy.

PaccuntbiBaeM NOBEpUTENbHBINA MHTEPBAN C MPENEIbHO JOMYCTUMBIMU HIDKHEH OMKH M BEpXHEH
OWKB TpaHUIIAMH, B KOTOPOM C 3aJaHHON BeposTHOCThI0O P = 0,95 HaxomuTcs MOTPEIIHOCTH
M3MEPUTENBHOIO KaHaja Iepenaja JaBIeHUs.

PesynbraramMu pacuera SBISIFOTCS YMCICHHBIE 3HAYEHUs TPaHMUI] JOBEPUTEIHLHOTO MHTEpBaja
OUKH(B).

ITo pe3ynbraTam BBINOJHEHUS NpakTH4YecKux padot Ne 1-5 BbIcTaBnseTCS:
— 5 Gannos, ecnu paboTa BBINIOJIHEHA 0€3 OUIMOOK;

— 4 Ganna, ey MpU BBIMOJHEHUH PAOOTHI JOMYIIEH OJIMH HEJIOYET;

— 3 Gamna, eciM MpHU BBIMOJHEHUH PaOOTHI JOMYIIEHO JBa HEAOYETa.

ITo pe3ynbraTram oTyeTa MPaKTUYECKON paboThl Ne 6 BBICTaBIISIETCS:
— 7 Gannos, ecnu paboTa BBIIOJHEHA 0e3 OMHO0K;



— 6 GanoB, eciu Py BBHITIOJTHEHUH pabOTHI IOMYILEH OJJMH HEI0YeT;
— 5 GannoB, eciy IpH BBHITIOIHEHUH paObOTHI TOMYIIEHO /IBa HEJJ0YETA.
TecToBble padOTHI
Tect «O61wme nouarusa merponoruu UNC»
Tect cocrout u3 10 BorpocoB. Bpemst BoinosiHeHust 10 MUHYT.

[Ipumep BapuanTa Tecra:

1. Paznen merposioruu, mpeIMeToM KOTOpPOTO SBJISETCS pa3paboTKa (PyHAaMeHTalIbHBIX
OCHOB METPOJIOTMH, Ha3bIBAIOT

2. Paznmen metposioruu, NpeAMETOM KOTOPOTO SIBJISIETCS YCTAHOBJIEHHE O00s3aTENbHBIX
TEXHUYECKUX U IOPUINYECKUX TPEOOBAHUN 110 MPUMEHEHHUIO €IUHUL] BEJIUYMH, 3TAJIOHOB, METOJIOB
U CpEICTB H3MEPEHMIl, HANpaBIEHHbIX Ha OOecCIeueHue €eIUHCTBA M TpeOyeMOW TOYHOCTH
U3MEPEHUH, Ha3bIBAIOT

3. Pa3men wMerposorum, MNpeAMETOM KOTOPOTO SIBJISIIOTCS BOIPOCHI MPAKTUYECKOTO
MPUMEHEHHs] pa3pabOTOK TEOPETUYECKOW METPOJIOTMM U MOJIOKEHHWH  3aKOHOJATeIbHOU
METpPOJIOTHH, Ha3bIBAIOT

4. CBOHCTBO MaTEpHAIBLHOTO OOBEKTa WIIA SIBJIEHUA, 00Iee B KaY€CTBEHHOM OTHOIIEHUU
JUIS MHOTMX OOBEKTOB WJIM SBJIEHUI, HO B KOJIMYECTBEHHOM OTHOIIEHMM WHJAWBUIYaTbHOE IS
KaXKJIOTO U3 HUX, Ha3bIBAIOT

5. KonuuecTBeHHasi ONpeIeIeHHOCTh BEJIMYUHBI, PUCYIIAsi KOHKPETHOMY MaTepUaIbHOMY
00BEKTY WUJIH SIBJICHHUIO -

6. CoryacoBaHHasi COBOKYTHOCTb BEJIMYMH U YPaBHEHHH CBSI3U MEXIy HUMU, 0Opa3oBaHHAs
B COOTBETCTBUU C MPUHSTHIMU NPUHLUIAMH, KOTJa OJHH BEJIWYMHBI YCIOBHO MPUHUMAIOT 3a
HE3aBHCHUMBIE, a IPYTrye ONpeAessitoT KaK (yHKIIMY HE3aBUCUMbBIX BEJINYNH-

7. Ilporecc 3KCIEPUMEHTAIBHOTO IMOJyYEHHs OJHOTO MM Oojiee 3HAUY€HWI BEIMUYUHBI,
KOTOPBI€ MOT'YT ObITh 0O0CHOBAHHO IIPUIIMCAHBI BEIMUYNHE, HA3bIBAIOT. ..

8. M3mepenue, nmpu KOTOPOM HCKOMOE 3HAYEHHME BEIMUYUHBI ONPEAEISIIOT Ha OCHOBAHUU
pe3yiabTaTOB MNPSIMBIX H3MEPEHUH IpYyruxX BeIMYWH, (QYHKIHOHAIBHO CBS3aHHBIX C HCKOMOM
BEIIMYMHOM, HA3BIBAIOT

9. Pa3zHOCTh MeX/y U3MEPEHHBIM 3HAUYEHUEM BEIWYMHBI U ONOPHBIM 3HAUYEHHEM BEJINYHMHBI-

10. OtHOcuTenbHas NOrpemHocTh (u3MepeHus): llorpemrHocTh U3MepeHUs, BBIpAKEHHAs
OTHOIIEHHEM aOCOJIIOTHON MOTPEIIHOCTH H3MEPEHUs K ONOPHOMY 3HAUEHUIO H3MEpSIeMOi
BEJTMYHMHBI-
Tect " IlpuHLMIIBI BBOIA-BBIBOJIA CUTHAJIOB
Tect cocTouT K3 5 BONPOCOB. BpeMs BBINIOJIHEHUS 5 MUHYT.
1. ... - onepanus BEBIOOPKK 3HAUYECHUN HENIPEPBHIBHOTO curHaia f(t) B oTaenbHble (Kak
MIPaBUJIO, PABHOOTCTOSIIE) MOMEHTHI BPEMEHH.
a) JluHeapuzamus
b) MacurrabupoBanue
C) JluckpeTrH3anus Mo BpeMEHH
d) KsanroBanue
2. Yxaxure ocobennoctu ITJIK B cpaBHeHun ¢ TpaauumonasiMu 9BM
a) Iuknnueckuii xapakrep pabOThI
b) TIpoGnemHO OpHEHTHPOBAHHOE MPOTPAMMHO-MATEMATHIECKOE 00ECTICUCHUE
C) MoaynbHas apXUTEKTypa MOCTPOCHHUS
d) IIupokre KOMMYHUKAIHOHHBIEC BO3MOXXHOCTH
e) Bbicokas BEIUMCIIUTEIIbHAS MOIIHOCTh
3. Vkaxwure rpaduyeckue s3p1ku MOK 61131-3
a) crpykrypupoBaHHbIil TekcT (ST — StructuredText)
b) mocnenoBarenbubie PyHKIMOHANTBEHBIE cxeMbl (SFC — SequentialFunctionChart)
C) nmuarpammsbl pyHKIHoHaNBHBIX O0KOB (FBD — FunctionBlockDiagram)




d) penelHO-KOHTaKTHBIE CXEMBI, WU peneiinbie nuarpammbl (LD — LadderDiagram)
e) cnucokunctpykuumii (IL — Instruction List)
4. Kakoe MakcUMalbHOE KOJIMUYECTBO YCTPOUCTB B OJJHOM cerMeHTe cetu RS-4857
a) 12
b) 32
c) 128
d) 256
5. Kakoii BapuaHT coeTMHEHUs YCTpOoUCTB 1o nHTepdericy RS-485 sisiercs nmpaBuiIbHBIM?

=
ginistg

) a)- MpaBWILHO, 0) - HEMPABUIILHO
b) a)- HEMPaBUIILHO, 0) - TPABUJIBHO
C) o00a BapuaHTa NMPaBUILHBIE
d) o00a BapuanTa HENpPaBUIIbHBIC

Tect " AnanoroBo-undpoBoe u udpo-aHaIoroBoe Npeodpa3oBaHue CUTHAIOB"
Tect cocrout u3 9 BonpocoB. BpeMs BeINOJIHEHUS 9 MUHYT.
1. ®u3nyeckuii mporecc, Hecymui HHHOPMAITHIO
a) HWmmynbc
b) Curnan
c) Tomuox

2. CurHaji TaHHBIX, Y KOTOPOTO KXl U3 MPEICTABISIONINX TapaMETPOB OMUCHIBACTCS
GbyHKIMEH BpeMeHH U HeTPEPHIBHBIM MHOKECTBOM BO3MOJKHBIX 3HAYCHUN
a) AHaNIOroBBII

b) Iludposoit
c) bykBenHslii

3.CurHan, KOTOpbIi MOXKHO TIPEJCTaBUTh B BHJIE NOCIEA0BATEIbHOCTH IUCKPETHBIX 3HAUCHUN
a) AJIBTEpPHATUBHBINA CUTHAI
b) AmnanoroBelii curHain
c) Ludposoii curnan

4. AGcomoTHas pazpematorias criocooHocts LAIT - ato
a) MakcumanpHOE 3HaY€HHEe BXOIHOTO CUTHAIIa
b) Cpennee 3HaUeHHE MUHUMAIIBHOTO CUTHaia Ha Bbixojae [IATL
c) Cpennee 3HaU€HHE MAaKCUMaJIbHOTO CUTHANA Ha Bbixoje LAl

5. Vxaxurte HazHaueHue [{AIL

a) Jns npeoOpazoBaHus HH(OPMAIMK B aHAJIOTOBOH (hopme B 1poBbIe KObI

b) ns npeobpazoBanus 1uppoBoro kojaa N B IpONOpIHOHAIBHOE aHAIOTOBOE 3HAUCHHE
HanpsokeHus u(N)

c) Jus AeneHus 4KuciIa WK 4acTOThl MOBTOPEHUS UMIYJIbCOB Ha 3a/laHHbIN KoapduuueHT K

4



d) [mns mpeoOpazoBaHus HHPOPMAITIH U3 ITOCIIEIOBATEILHOM BO BpeMEeHH (POPMBI
MPEJCTABICHUS B TApaJLICIIbHYIO GOopMy

6. Onpenenute nousTHe "abcomroTHAS paspermaromias criocoonocts" [IAIL

a) DT0 BO3MOKHOE KOJIMYECTBO YPOBHEW aHAIOTOBOTO CUTHAJIA, JCJIEHHOE Ha
KOJIMYCCTBO JBOUYHBIX PA3pA10B BXOOAHOI'O KOJda

b) 3t0 HanboJIbIIee 3HAYEHUE OTKIIOHEHHUSI aHAJIOTOBOTO CUTHAJA OT Pac4ETHOTO.

C) DT0 MaKCUMaJIbHOE OTKJIOHCHHE CTYIICHYATO HAPACTAIOIICTO BHIXOHOTO CHI'HAIA OT
Hp?[MOI\/JI JIMHUH, COCI[I/IHHIOIIIGI;'I TOYKHU HYJIA U MAKCUMAJIbHOI'O BBIXOAHOI'O CUT'HaJ1a

d) OT0 cpeaHee 3HAUYCHNE MHHIMAJILHOTO U3MEHEHHS CUTHAIIA Ha Bxoje [IAIT,

O6YCJIOBJI€HHOC YBCJIMYCHHUEM UJIM YMCHBIICHUEM €T0 KOAa Ha CANHULY

7. Lndpo-ananoroselii mpeoOpazoBaTeb MpeIHA3ZHAUCH TSI

a) [Toycyera yncna MOCTYNUBIINX UMITYJTECOB

b) OcymecTBieHus: GyHKIIUHN PUEMa, XpaHEHHs U Niepeaadr HHHOPMAIH B BUIC
JIBOMYHBIX YHACIIOBBIX TTOCIIEA0BATEIIEHOCTEH

C) [Ipsimoro npeoOpazoBaHKs BXOJHOTO JBOMYHOTO KOJa B @aHAJIOTOBBIM SKBUBAJICHT

d) 3anucu U XpaHeHHs] HTHPOpMaIIIH.

8. bubnuoteunsie uurerpaigbHblie cxeMbl LIAIT cpenst MS10 tpebytoT ams cBoeil paboThl

a) [ToaxTFOUeHUs TOJBKO TIEPEMEHHOTO HANPSHKCHUS U 3a3EMIICHUS

b) [ToaxmroueHns TOMBKO MOCTOSTHHOTO STAJIOHHOTO HAIIPSKEHUS

c) [MoaxTroueHUsT IEPEeMEHHOTO HAIPSHKCHHS 0e3 3a3eMJICHUS W BXOIHBIX CUTHAJIOB
d) [ToaxTFOUEHUs TOJBKO TOCTOSHHOTO ATAJIOHHOTO HANPSHKEHUS, 3a3eMIICHHS U

BXOJIHBIX CUTHAJIOB
9. VkaxwuTe, 71 4eT0 BEIOMPAIOT OMOPHOE HAIPSHKEHUE ABYITOISIPHBIM?

a) UtoObI peoOpa3oBaTh JBOMYHBIC KOJBI B TOK

b) Jlnst obecrieuenus pabotel LIATI, comepskaiiero pe3uCTUBHYIO MaTPHUILY C BECOBBIMH
PE3UCTOPAMH, TUOTHBIE KIIFOYH U CUCTEMY YITPABICHUS KIIFOYaMH

C) Jlnist yBeTMUCHHST TMANa30Ha Ugyx BBIXOIHOTO HAIIPSHKCHHS

d) YtoOBbI 1MoJTy4aTh Ha BBIXOJIC JBYIOJSPHOE HANIPSHKEHHUE Ugpix IPH PA3TTMYHBIX
BXOJTHBIX KOJaX

e) Yro0Obl MakcuMalibHOE BhIXOTHOE HanpspkeHue [{ATl He ObLIO MEHBIIIE OTIOPHOTO

HaIpsDKEHUS U, Ha BennunHy 3MP (3MP 3HaueHne miasiiero pa3psaaa)

Tect "[lpunuuns! pynkunonuposanus UUC"
Tect coctout u3 8 Bonpocos. Bpems BbIOTHEHNS § MUHYT.

1. - TpeAHa3Hay€Ha Ui IOJIy4YEHHMs OIBITHBIM IyTeM KOJIMYECTBEHHO
omnpeneneHHol nHopmau 06 0O6bexTax. OCHOBHBIMU MPOLIECCAMH, MO3BOJIIOLIMMHU MOIYYUTh
TaKkyro MH(OpPMAIUIO, ABISIOTCS 0OHapyKeHHe COOBITUH, MPOLECChl cYeTa, U3MEPEHUs, KOHTPOJI,
JMarHOCTHKH

2. - HaXOXXJeHHE 3HaueHUs (PU3NYecKON BETUYMHBI OIBITHBIM IYTEM C
MTOMOIIBIO CHEIUAIBHBIX TEXHUYECKUX CPEICTB

3. - YCTaHOBJIEHHUE COOTBETCTBHUS MEX/Y COCTOSTHHEM (CBOWCTBOM) OOBEKTa
KOHTPOJISL M 33JaHHOM HOPMO, OIpeeNstolel KaueCTBEHHO pa3INuHble 00JIACTH €r0 COCTOSHUS

4. - COBOKYMHOCTbh (PYHKIIMOHAJIBbHO OOBEIMHEHHBIX CPEACTB H3MEpEHUi,
CPEACTB BBIYMCIMTEIBHON TEXHUKU U BCIOMOTATENBbHBIX YCTPOMCTB, COEAMHEHHBIX MEXIy cO00M
KaHaJlaMU CBSI3M, INpeJHa3HAuYEHHBIX JUIS BBIPAOOTKH CHTHAJIOB M3MEPUTENHLHONH HMH(MOpMAIMU O
¢u3nUecKux BeJIMYMHAX, CBONCTBEHHBIX JIaHHOMY O0O0beKkTy, B ¢Gopme, yaoOHOU s
aBTOMAaTHYECKOW 00paboTKH, mepenaud M (WJIM) HMCIOJIB30BAHUS B ABTOMAaTHUECKUX CHUCTEMax
yIIpaBJICHUS



5. - CHCTEMbl, NpeJHA3HAYECHHBIC JJIsI ABTOMATUYECKOTO MOJY4YECHHUs
KOJINYECTBEHHON HH(pOPMAIMM HEHNOCPEACTBEHHO OT M3y4aeMOro oObeKTa IyTeM IpoLeayp
MU3MEPEHUsT M KOHTPOJsL, 00pabOTKM 3TOM MH(OpPMALMU W BHIIAYM €€ B BUJEC COBOKYIHOCTH
MMEHOBAaHHBIX YHCEJ, BEICKa3bIBAHUH, TPAUKOB U T.[I., OTPAKAIOIINUX COCTOSTHUE JAHHOTO 00BEKTa

6. - KOJIMYECTBEHHAs OLIEHKAa COCTOSHHS OOBEKTa, TOIydeHHAsS
OKCTIEPUMEHTAIBHO, IYTEeM CpaBHEHHUS MapaMeTpoB OOBEKTa C OBEHICCTBICHHOW €IUHHIICH
U3MEPEHUS — MEPOM.

1. - CIy4alHO NOSBIISIOLIMECS HUMIIYJIbChl (HO OOBIYHO C HMHTEPBAJIOM HE
MeHee JUTMTEeNIbHOCTH UMITYJIbCa) TIPOU3BOJILHON (hOPMBI
8. - (pyHKIIMOHAIEHO 00BETMHEHHAS! COBOKYITHOCTD CPEACTB U3MEPEHHUH,

KOMITBIOTEPOB M BCLIOMOTATENIbHBIX YCTPOMCTB, MPEIHA3HAYEHHAS JJI BBIITOJIHEHUS KOHKPETHOU
W3MEpPUTEIIBHOM 3a/1auun

Ilo pe3yabTaTaM TECCTUPOBAHUS BBICTABISACTCA:
— 4 Ganna, eciiv MPaBWIBHO BHITIOJIHEHO HEe MeHee 90% 3amanuii;
— 3 Gayna, ecii MPaBHIIBHO BHITIOJIHEHO He MeHee 80% 3amaHuii;
— 2 Gayna, eciiy MPaBWJIBHO BBITIOJIHEHO HE MeHee 60% 3a1anuii.

IIpomeskyTOouHast aTTecTALMS
5 cemecTp
JK3aMeH

DK3aMEHAIIMOHHBIA OMJIET BKIIIOYAET JIBa TEOPETHUECKUX BOMPOCa

[Tpumepsl BOIpOCOB:

1.BenuuuHEl U € TMHUIEI

2. N3mepenust

3. Pe3ynbpTarhl U3MEPEHUIT

4. CpenctBa U3MEPUTEIHLHON TEXHUKH

5. CBOICTBa ¥ METPOJIOTUYECKUE XapaKTEPUCTUKH CPEACTB U3MEPEHUI

6. DTaJOHBI

7. MeTponoruueckas MmpociaeKkuBaeMOCTh

8. lunamuueckue nuamepenus. Teopema Korenbuukona (258-259)

9. ®unbTp U TMHAMHUYECKAas MOTPEHIHOCTh. M3MepeHue npu CHHYCOUAaTbHOM CUTHAIE.
10. AnmacHbIe 4acTOTHI, aTHaCHbIC (PHIIBTPHI

11. CymmupoBaH#e IOrpelHoCcTel u3Mepenuii (ctp 275-282)

12. TunoBsie CTPYKTYPHI AaHATIOTO-IIU(PPOBBIX KAHAJIOB BBOJAa-BHIBOAA

13. BBOA-BBIBO/ IMCKPETHBIX CUTHAJIOB

14. Cratuueckue napamerpsl AL

15. Junamuyeckue napametpsl ALTT

16. Tunsr AL [Tapannensubie ALTT

17. Tuner ALlIl.ITocnenoBarenbanie AL

18. Tuner ALIT. ALIIT mocinenoBaTenbsHOTO cueTa

19. Tunsr ALTII. ALII nocnenoBaTeabHOT0 MPUOIMKEHUS

20. Tunsr ALII. UaTerpupyromme AL

21. Tuner ALII. Curma-nensta ALITT

22. Tuner ALIIL IIpeobpa3oBarenu HanpsHKeHUE-4acToTa

23. ITapametpsr LIAIT

24. Konctpykuuu LIAII

25. NudopManinoHHO-U3MepHUTeNbHbIE cucTeMbl. OOIIIe CBeIeHNs, PA3HOBUIHOCTH, CTPYKTYpa
26. UsmeputensHas nHGOPMAIUs, CHTHAIBI U IOMEXHU

27. Knaccuduxarus NUC. Pa3HOBUIHOCTH BXOJHBIX BETUYHH

28. Paznenenue MVC no Buly BEIXOJHOW MHGOPMAIUH, 10 MPUHITUIIAM ITOCTPOCHUS



29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

OcHoBHbIE pa3sHOBUIHOCTU CTPYKTYp MMC
Amnarnorossie nHTepdericsl u3mepurensHoi yactu MNC

Bupl 1 HCTOYHHUKH TTOMEX

OcHOBHBbIE CTIOCOOBI 3aIUTHI OT IOMEX

OCHOBHBIE CTPYKTYPBI aHAJIOTO-IU(POBOI YacTH
N3mepuTenbHO-BBIYMCIIUTEIBHBIN KOMILIEKC

Knaccugukanus u coctaB H3MepUTEIbHO-BEIYUCIUTEIFHOTO KOMILIEKCA
HopMupyembie METpOIOrHUeCcKUE XapaKTEPUCTUKN U3MEPUTEIbHBIX CUCTEM
TexHuueckue cpecTBa METPOIOTHUECKUX IIOBEPOK

Onenka s¢pdpextuBHocTH MUC

OCHOBHBIE MOHATHUS U MOJIOKEHHUS TEXHUUECKOH TMarHOCTUKU
Konuenmus u pe3yabTaTsl JUarHOCTUKU

JledexTsl 21eKTpo00Opy10BaHUS

TenioBble METOIbI KOHTPOJISi: OCHOBHBIE TEPMUHBI U Ha3HAUCHHE
OcHoBHbIe TpUOOPHI 1 00caenoBanus obopynoBanus TMK
JlnarHocTrKa MacjaOHAIOJHEHHOTO 000PYA0BaHUS

DeKTpUYECKUEe METOIbl HEPA3PYIIAIOUIEr0 KOHTPOJIS
Bubpoauarnoctrka

AxycTHUYECKHE METO/Ibl KOHTPOJIS

CoBpeMeHHbIE SKCIIEPTHBIE CUCTEMBI

ITo pe3ynbTaTram oTBEeTa Ha 3K3aMEHE BHICTABIISETCS:

36-40 OammoB, ecnM TPH OTBETE Ha BOMPOCH HK3aMEHAIIMOHHOTO Owiera W Ha
JIOTIOJTHATEIBbHBIC BOMPOCH OOYUYAIONTUICS MMOKa3ajl, YTO BJIAJICCT MaTepUaIOM H3yYCHHOU
JIACLIMIUTHHEL;

26-35, ecnu mpu OTBETE HA BOIPOCH AK3aMEHAIMOHHOTO OWJIeTa W Ha JIOTIOJIHUTEIhHBIC
BOIIPOCHI 00YJAIOIITUICS TOTTYCKAaeT HerpyOble OMNOKH;

20-25 6annoB, eciii B OTBETAX Ha BOMPOCH! SK3aMEHAIIMOHHOTO OMUJIeTa W JOTOJIHUTEIIbHbIE
BOIIPOCHI JIOMYILEHBI OIITHOKH;

0 GanoB, eciiv HEe JaHbl OTBETHI HA BOMPOCHI HK3aAMEHALIMOHHOTO OUJieTa U HE BBIIOJIHEHBI
Kputepuu Juist kateropuu 20-25 6aios.
Onenka Mo JUCHUIUIMHE ompenensercs B cooTBeTcTBuU ¢ [lonokeHneM o OalibHO-

PEUTHHTOBOM cucteMe s ctyneHToB ¢unuana HUY «MBU» B 1. BomkckoM 10 COBOKYITHOCTH
PE3yNIbTAaTOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M SK3aMEHAIIMOHHOM COCTABIIAIOIEH.
B 3aBucumocTy o1 KoaMuecTBa 6ayUI0B 32 JUCHMILIMHY BBICTaBIISICTCS:

OueHka KoanuyecTBo 0a1/10B
OIIEHKA 5 («OTIUYHO) 90 — 100 6amoB
oreHka 4 («xXoporio) 76 — 89 6anoB
oleHKa 3 («yJIOBJIETBOPUTEIHHOY) 60 — 75 bansoB
oreHKa 2 («HEyIOBJIETBOPUTEIHHOY) 0 — 59 GaytoB
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