MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA
HaumenoBanue o0pa3zoBare/ibHOi nporpammbl . LlngpoBbie 1BOIHMKH TeXHUYECKUX CHCTEM
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma 00yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
CUCTEMBbI CbOPA U OBPABOTKHN JAHHBIX

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»

YacTb 00pa3oBaTeIbHOM

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil
MPOrPaMMBblL:

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.08.06

7 cemecTp - 4;
8 cemectp - 4;
BCero - 8

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

288 yaca

7 cemecTtp - 32 yaca;
Jlekuuu 8 cemectp - 28 yaca;
Bcero - 60 yacos

7 cemectp - 32 yaca;
IIpakTnyeckue 3aHATHSA 8 cemectp - 28 yaca;
Bcero - 60 yacos

JlaGopaTopHble padoThI He Mpe1yCMOTPeHO Y4eOHbIM IJIaHOM

7 cemecTp - 2 yaca;
KoncyabTanuu 8 cemecTp - 2 yaca;
Bcero - 4 yaca

7 cemectp - 77,5 yaca;
CamocrosiTesibHasi padoTa 8 cemecTp - 85,5 yaca;
Bcero - 163,0 yaca

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO0 YUeOHbIM IVIAHOM

HNnas koHTakTHas padora NPOBOJMTCS B PAMKAX YACOB Ay AMTOPHbIX 3aHATHI
BKJIIOYAS:

TecTupoBaHue

IlepexpecTHblii Onpoc

HpomemyTquaﬂ aTTrecrauud:

JK3amMeH 7 cemectp - 0,5 uaca;
JK3amMeH 8 cemectp - 0,5 uaca;
Bcero - 1,0 yac

MockBa 2024
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3aBeyIOIIMI BBITYCKAIOIICH
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leab ocBoeHMsI JMCHUILVIMHBI. VI3ydeHue oOLIMX NPUHLMIIOB aHAIW3a U CHUHTE3a CHCTEM
u3MepeHuss U cOopa HaHHBIX, CHOCOOOB MEpeAaydl IaHHBIX C HCIOJIb30BAaHHEM YHH(PHIIMPOBAHHBIX
IIPOTOKOJIOB B aBTOMAaTU3UPOBAHHBIX CUCTEMAX YIPABICHUS pa3IMUHBIMU POMBIIUIEHHBIMU O0BEKTaMHU.
[locTpoenne nTuHAMUYECKUX MOAENEH TEXHOJIOIMYECKHUX IpoueccoB. M3ydeHue NpuHLIUIOB paboOThI C
(GYHKLIHMOHAJIBHBIMHU CXEMaMH B COOTBETCTBHE C COBPEMEHHBIMM CTaHIapTaMH.
3agauu AMCUMIIMHBI
- U3y4eHHe IPUHLUIIOB cOOpa JAHHBIX JUIS ITOCIEAYIOIEr0 MOHUTOPUHIA U YIIPABICHUS
TEXHOJIOTMYECKUM IIPOLIECCOM;
- OCBOEHHME METO/I0B IIOCTPOEHHUE AUHAMHUYECKUX MOJIeNIeH TEXHOIOIHYECKUX O0BEKTOB,
NPOCKTHUPOBAHUS CHCTEM M3MEPEHHIA U cOOpa JaHHBIX, a TAKXKE METOJaX MX MapaMeTPHUECKOro CHHTE3a;
- IpUOOpETEHNE HABBIKOB IPUHATUS KOHKPETHBIX TEXHUUECKUX PELICHUH IIPU BBIOOPE CTPYKTYPbI
CUCTEM HU3MEpEeHUs U cOopa JaHHbBIX, IPOTOKOJIOB Epeaaun JaHHbIX.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIEeTeHIIHH AHIAKATOPA I0CTHIKEHHS
KOMIEeTeHIIHH
[IK-2 Cniocoben N-2nk-2 [Ipuanmaer yaactue | 3HATh.
y4acTBOBATh B pa3paboTKe | B pa3pabOTKE U BHEIPEHUU - OCHOBHBIC BUJIBI M CIIOCOOBI ITepeain
U(PPOBBIX TBOMHUKOB M (POBBIX IBOHUKOB JaHHBIX K aBTOMaTH3HPOBaHHBIM
TEXHUYECKUX CHCTEM TEXHUYECKHUX CHCTEM Ha CHCTCMaM yIpaBICHI 00BeKTaMH
CTaMM YKCIUTyaTaL|H MPOMBIIIJICHHON TETIOOHEPTEeTUKH;

- OCHOBHBIE BHJIbI U METO/IbI H3MEPEHUI
Pa3IMYHBIX TEXHUYECKUX BEITUYHH;

- OCHOBHBIE TIPUHIIHITBI OPTaHU3aLUU
rOCyJapCTBEHHOM cUCTEMbI 0OecrieueHust
eIMHCTBA U3MEPEHUH, HOPMATHBHEIC
JIOKYMEHTBI, PETYJIUPYIOLIUE CUCTEMY
METPOJIOTUUECKOTO 00ECTICUCHUS;

- 6a30BbI€ MOHATHUS TEOPUHU MOIPEIIHOCTH
Y HEOIIPEIEICHHOCTH U3MEPEHU;

- IPUHLUIIBI TOCTPOCHHUS CUCTEM
nH(pOpPMaAIMOHHOTO O0ecIeYeHus U
OpPTaHU30BBIBATH COOP NAHHBIX IS
aBTOMATH3MPOBAHHBIX CHCTEM YIPABICHUS
00BEKTaMU POMBIIIJICHHOM
TETUIOIHEPTETHKH.

YMETB:
- IPOU3BOJUTH OLICHKY IOTPEIIHOCTH U

HEONPE/ICIIEHHOCTH Pe3yIbTaTOB
U3MEPEHUI;

- COCTaBIJIATH (YHKIIMOHAJIHHBIE CXEMBI
KOHTPOJIbHO-U3MEPUTENBHBIX U
WH(POPMAIIMOHHO-U3MEPHUTEIBHBIX CHCTEM;
- OTIPENIENATh METPOJIOTHUECKUE
XapaKTEPUCTHKH CPEIICTB H3MEPEHHUS,
¢dbopmupoBath TpeOOBaHUS K TPHOOPHOMY
MapKy MPEATPHUSITHS;

- IPUMEHSTh COBPEMEHHBIE CUCTEMBbI




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

[IPOrpaMMUPOBAHUA I pealu3aluu
Pa3JIMYHBIX AITOPUTMOB YIIPABICHUS U
OLIEHKH Ka4yecTBa paboThl CHCTEM
pEeryJaupOoBaHusl.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciumimHa OTHOCHTCS K OCHOBHOUM IIpod)ecCHOHaIbHOM 00pa3oBaTelibHOM nmporpamme Ludpossie
JTBOWHUKH TexHHYeckux cucteM (manee — OITOII), nanpaBnenus noaroroku 13.03.01 Termosneprerruka
U TCIUIOTEXHUKA, YPOBEHb 00pa30BaHUs: BhICIIEEe 00pa30oBaHKe - OakalaBpuar.

ba3zupyercs Ha ypoBHe cpeiHEro 0011ero o0pa3oBaHusl.

Pe3ynbrarel 00y4eHus1, MOTy4YeHHbIE TP OCBOCHUU TUCHUILIUHBI, HEOOXOIUMBI MPY BBHITTOJIHEHUH
BBIMYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 8 3a4eTHBIX euHMII, 288 Jaca.

a PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI
Pasnensr/TeMsl 6 = o
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KIIP 'K HKKIT | TK p /KOHTPOIH
1 2 3 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE TEPMUHBI U 26 7 8 - 8 - - - - - 10 - Camocmosamenvnoe usyuenue
MOHATHUS B 007aCTH meopemuueckozo mamepuana: 3ydcnue
cbopa JaHHBIX JTOTIOJTHUTEIBHOTO MaTepraia 1o pa3aeiy
TEXHOJIOTUYECKHUX "OCHOBHBIC TCPMUHBI U TIOHATHS B 00JIACTH
IIPOLIECCOB cOopa JaHHBIX TEXHOJIOIMYECKUX MpoLeccoB”
11 OCHOBHBIE TEPMUHBI U 26 8 - 8 - - - - - 10 - Ilo0z0mosKa K meKyuiemy KOHmMpoiio:
MOHATHUS B 007aCTH [ToBTOpeHne MaTepHuana 1mo pa3uaey
MU3MepeHuit "OCHOBHBIC TEPMHUHBI U TIOHATHS B 00JIaCTH
TEXHOJIOTHIECKUAX cO0opa JaHHBIX TEXHOJIIOTHIECKUX MPOIECcCOB"
MIPOLIECCOB Iloozomoeka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIeKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], 9-39
[5], 5-7
2 JluHaMu4ecKue MOICIIH 26 8 - 8 - - - - - 10 - CamocmosmenbHoe usyuenue
2.1 | JluHamuuecKue MOJeNu 26 8 - 8 - - - - - 10 - meopemuyueckoz0 mamepuana: zyuenue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
" lnHamMudeckrie Moaen"
1lo020mo6Ka K ayOumopHnovim 3aHAmMusM:
[IpopaboTka JIEKIIUH, BHITOITHEHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
" TuHamuueckne Moaeu"
H3yuenue mamepuanog numepamypusix
UCHOYUHUKO8:
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[2], 20-48

MeTtoapl 1 CpeacTBa
HN3MEPCHUA

26

10

3.1

MeTtoapl 1 CpeacTBa
HN3MEpCHUA

26

10

Ilo0dz0mogKa K meKyuiemy KOHmpoio:
[ToBTOpeHue Marepuana no paszaerny "MeToasl ©
CpeacTBa u3MepeHus"

Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOANMO MPEIBAPUTENBEHO U3YIHTh TEMY 1
3aJauy BBITIOJTHEHUS 1Tab0paTOpHOI paboTEH, a
TaK K€ N3y4UTh BOIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTAaTOB 110 H3YICHHOMY B
pazzgene "JluHamMu4yeckre MoJenu" MaTepHay.
Ilo0z0mogKa K ayoumopubim 3auamusm:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
"MeTobl U cpelcTBa U3MEpEeHUs"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[3], 36-52
[4], 41-56

CucTeMbl U3MEpPEeHUs 1
cOopa NaHHBIX U
MIPOTOKOJIBI IEpelauu

30

14

4.1

CucTteMbl HU3MEpPEeHUs U
cOopa TaHHBIX U
MIPOTOKOJIBI IEpeIauu

30

14

Ilo020mogKa K meKyuiemy KOHmMpoiio:
IToBTOpenne maTepuana mno pasaeny "CucreMsl
HU3MEpeHus U c60pa JaHHBIX U IPOTOKOJIBI
nepenadyu”

Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HEOOX0ANMO TPEIBAPUTEIEHO U3YUHTh TEMY 1
3aj1a4M BBITIOJHEHHMS JTaOOpaTOpHOIl paboTHI.
[ToBTOpeHune Marepuaina no pasgeny " Metozsl
u cpeacTBa u3Mepenus ", " Jlunamuueckue
Mozenu", "OCHOBHbIE TEPMUHBI U OHATHS B
obnactu cOopa JaHHBIX TEXHOJIOTHYECKUX
nporeccos "

Iodzomoeka K ayoumopHsimM 3aHAMUAM:
IIpopaboTka JIeKIIH, BEITOJHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Camocmoamenvroe usyueHue




meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTENIBHOTO MaTepHaia o paszierny
"CucTteMsl U3MepeHus 1 cO0pa JaHHBIX U
MIPOTOKOJIBI Tiepeaayn"

H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[1], 9-47
[2], 20-48

DK3aMeH

36.0

0.5

335

Bcero 3a cemecTp

144.0

32

32

0.5

44

335

Hroro 3a cemecTp

144.0

32

32

0.5

71.5

MoHTax cpeacTs
U3MepeHuil

28

12

5.1

MoHTax cpeacTs
U3MepeHuit

28

12

Iloozomogka domauinezo 3adanua:
IToxroToBka gOMAIIHETO 3aJaHUS HalpaBiieHa
Ha OTPabOTKY YMEHUI peleH s
npodeccruoHaNbHBIX 3a/1a4. JlomalHee 3aganue
BBIIACTCA CTYICHTaM 10 U3Y4EHHOMY B pasjiene
"MoHTax CpeICTB U3MEPEHUN" MaTepuaiy.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOANMO
W3YYUTH JUTEPATyPy U pazo0paTs IpUMeEpHI
BEITIOJTHEHUS TTOOOHBIX 3amaHuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
NPE/ICTaBJICHHBIM TUCBMEHHBIM padoTaMm.
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"MOHTaX CpeACTB H3MepeHHH"

IlodzomogKa K meKkyuiemy KOHmMpOJo:
[ToBTOpeHue marepuana no pasaeny "MoHTax
CpencTB u3MepeHuit"

1lo020mo6Ka K ayoumopHnovim 3aHAmMuAM:
[IpopaboTka JIEKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Iloozomogka Kk 1adopamoproii pavome: JIns
BBITIOJTHEH U 33/IaHHM 10 JTAbopaTOpHOH padoTte
HEOOXOAMMO TPEBAPUTEIILHO U3YUHTh TEMY U
3a]1a4 BBITIOJTHEHHUS 1JaO0paTOPHOH paboTEHI.

CrangapTuzanus u
ceprudurarys

24

12

6.1

CraHgapTuzanus u

24

12

Iloozomoeka K rabopamopnoii padome: J1ns
BBITIOJTHEHMS 33/IaHUH 110 TabopaTopHOi paboTe
HE00X0IMMO TIPEABAPUTEHHO U3YUUTh TEMY U
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cepTUdhUKaIs 3a]1auy BBITIOJHEHUS J1JA00PaTOPHOH pabOTEHI.
7 Texuuueckas 30 8 - 8 - 14 - Camocmoamenvnoe usyuenue
JIOKYMCHTAIHSI meopemuueckoz2o manepuana: 3ydenne
7.1 Texuuueckas 30 8 - 8 - 14 - JTOTIOJTHUTEIBHOTO MaTepraia o pa3aey
JIOKyMEHTaLuUs "TexHuueckas TOKyMeHTanus"
Ilo020mo6Ka K ayOumopHovim 3aHAmMuAM:
[IpopaboTka JIeKIINH, BEITOIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Iloozomoeka K meKyuiemy KOHmMPOJII0:
[ToBTOpeHNe MaTepHaa 1mo pasaeny
"Texauueckas JOKyMeHTarus'"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], 246-297
8 HopmatuBHast 26 6 - 6 - 14 - Camocmosamenvnoe usyuenue
JIOKYMCHTAIHSI meopemuueckozo mamepuana: N3ydenne
JHEPIreTUUCCKOI JIOTIOJTHUTENFHOTO MaTepuana o pa3aeny
OTpaciu "HopmatuBHas JOKYMEHTaLUsl SHEPTeTUYECKOM
8.1 HopmaruBHas 26 6 - 6 - 14 - oTpaciau"
JOKYMCHTAITHS Iloozomoeka K meKyuiemy KOHmMPOJIio:
SHEPTreTHIECKOM [ToBTOpeHNe MaTepHaa 1Mo pa3aeny
OTpaciu "HopmaTrBHas TOKyMEHTaLUsl SJHEPTETHYECKON
oTpaciu"
Ilo0zomogka K ayoumopHvlm 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJICOTOBKA K 3amure jab. paboTh
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], 197-236
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 144.0 28 - 28 0.5 52 335
Hroro 3a cemecTp 144.0 28 - 28 2 - 0.5 85.5
UTOro 288.0 - 60 - 60 4 - 1.0 163.0

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuyanpHble KOHCYIbTAlMH M0 KYpCOBBIM IpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosHble mepMunbl U NoHAMuUA 8 001acmu cO0Pa OAHHBIX MEXHONO0SUHECKUX NPOUECCO8

1.1. OcHOBHBIE TEPMUHBI U MOHATHS B 00J1aCTH U3MEPEHUM TEXHOJIOTMYECKUX MPOIIECCOB

[TpuumHbI 1 cr1OcOObI M3MEpPEeHUs U cOOpa JAHHBIX TEXHOJIOTMYECKHX IporeccoB. OnpeaencHue
SCADA, PLC. Metponorus. EnuactBo nzmepenuii. CriocoObl o0ecrieueHrs eAMHCTBA U3MEPCHUH.
Mertponoruueckoe obecrnieuenne. Llenn merponornueckoro ooecreuenusi. CyoObeKTbl METPOJIOTHH.
MextyHapoiHOe MeTpoJoruieckoe obecrneueHue. PernonanbHoe METposornyeckoe ooecreueHue.
HanmonaneHoe Metrponoruueckoe odecneuenue. Cucrema CU. U3mepenus. [lpsambie usmepenus.
CoBokynHbie u3Mepenus. Kocennbie usmepenus. CoBMeCTHbIE U3MEPEHUsI. METOIbl U3MEPEHUI.
[Torpemnocts.  YyBCTBUTEIBHOCTh.  AOCONIOTHAas ~ YyBCTBUTENBHOCTh.  OTHOCHTENbHas
YyBCTBUTEIHHOCTb. Kitacchl TOUHOCTH.

2. Junamuueckue Mooenu

2.1. JluHaMu4YecKHre MOJCIN

OcHOBBI  pa3pa0OTKM JAMHAMHYECKUX MOJENeH OOBEKTOB HSHEPreTHYEeCKOl  OTpaciu.
MozenupoBaHue T'HIPaBIMYECKUX OOBEKTOB (3aIBMXKKH). MojaeaupoBaHUE TEIUIONEepeaaronx
noBepxHOCTeH. MoJienMpoBaHie CMEIIMBAIOIINX Y3JI0B C KOHEYHBIM 00BeMOM. MojennpoBaHue
BpALIAlOIIMXCs MAIlIMH Ha IPUMEpPE UACANbHBIX IPOLECCOB M0 ypaBHEeHHUIO CTomonbl-Diroress.

3. Memoowl u cpedcmea usmepenust

3.1. Metopbl u cpecTBa U3MEPEHUS

OO6mue cBeneHuss o0 wu3MepeHUU Temneparypbl. KoOHTakTHbIE METOABl HM3MEPEHUS
Temreparypbl. BeCKOHTaKTHbIE METO/IbI U3MEpeHUs TeMiepaTypsl. O0mue cBeieHus 00 U3MEepeHUn
JIABJICHUS] U PA3HOCTH JaBJIEHUI. MeTonbl M cpeicTBa u3MepeHus ypoBHs. OOmme cBeneHust 00
U3MEPEHUH pacxojia M KOJIMYecTBa BellecTBa. M3MmepeHue pacxoja Mo Mepenaay JaBlIeHHs Ha
cyxatouiem ycrporictse (CY). MeToas! aHanu3a cocTaBa rasa.

4. Cucmembl USMEPEHUA U c60pa OaHHbIX U npomoKoJibl nepedalm

4.1. Cucrtembl u3MepeHus U cOopa TaHHBIX U IPOTOKOJIbI IEpeaun

OcHOBHBIE KpUTEpUH BBIOOpa cpelacTB u3MepeHHs. OrmpeneneHue TpeOOBaHUNW K TOUYHOCTH
CPEJICTB M3MEPEHUI M MX COrJacOBaHUs C XapaKTEPUCTHKAMHU CHCTEMbI PEryJIHPOBAaHHUS B LIEIOM.
OnTtumuzanuss OpuOOpPHOro mapka cpeacTB u3MepeHuid. IIpoTokosibl mnepegauyd JaHHBIX B
MH(OPMAaLIMOHHO-U3MEPUTENBHBIX U KOHTPOJIbHO-U3MepUTEIbHbIX cucteMax. HART-npoTtokon u
€ro NpUMEHeHHe Ha MpakTuke. llepcreKTUBHBIE MPOBOJHBIE W OECIPOBOAHBIE MPOTOKOJIBI
nepepaud  MHGOpPMAIMU B M3MEPHUTENBbHBIX cucreMax. OOecrneueHue WHOOPMAITMOHHON
0€30I1aCHOCTH B U3MEPUTENIBHBIX CUCTEMAX..

5. Monmaowc cpedcme usmepeHuil

5.1. MoHTa) CpeacTB U3MEPEHUN

CnocoObl yCTaHOBKM pa3iMuHbIX MpuOopoB. MoHTax mo mecty. CTeHabpl JaTuyukoB. Bpeska:
600bI111Ka, HUMMEIb. MOHTaX OTJAECNBHBIX YCTPOWCTB: AATUMKH JABJICHUS, TaTYUKU TEMIIEPaTypHl,
JATYMKHA Pacxoja, JaT4YUKM KOHTpossl cocraBa BemecTB. [IluToBoil mMoHTaxk. JlOKyMeHTanmus u
CTaHJApPTHI 110 YCTAHOBKE TaTYUKOB HA TEXHOJIOIMYECKOM IIPOU3BOJICTBE.

6. Cmanoapmuzauus u cepmuduxauus




6.1. CrannapTuzanus u cepTuUKaIus

OO0mme ToNOXKEeHU TEXHUYECKOW JOKyMeHTanmuu. EjuHas cucreMa KOHCTPYKTOPCKOM
nokymeHTtanuu. Epunas cuctema TexHuueckod —JokymeHTanuu. (CocTaB  TEXHUYECKOM
JOKYMEHTAlMU SHEPreTnyecKor oTpaciau. OnpOoCHBIE JIUCTHI.

7. Texnuueckas OOKYyMeHmayus

7.1. Texuuueckas TOKyMEHTaIUs

OO0mue TMoNOXKEHUsI TEXHUYECKOW JOKyMeHTauuu. EnuHasg cucreMa KOHCTPYKTOPCKOM
JokyMeHTauuu. Enunas cucrtema TexHMYeCKOM  noKkyMmeHTanumu. (CocTaB  TEXHUYECKOU
JIOKYMEHTAIlMU 3HEPreTuYecKoi oTpaciu. ONpOoCHbIE JTUCTHI.

8. Hopmamusnas OOKVMeHmauM}Z SHEp2emuU4ecKol Ompaciu

8.1. HopmaTuBHas JOKyMEHTAI1sl SHEPT€TUYECKON OTpaciIu

@DyHKIMOHAIbHBIE CXEMBbl TEXHUYECKOI'0 KOHTPOJIS, UX Ha3HAYCHHE, OCOOEHHOCTH U IpaBHiIa
IIOCTPOEHHU 10 MpaBuiaM 9 oTpaciieBbIX CTaHJAPTOB 3JIEKTPOIHEpreTHKU U mno crangapry KKS.
[TpaBuia mOArOTOBKM 3aKa3HBIX CHENU(UKALUI U OIPOCHBIX JIMCTOB.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Pa3zpaboTka AMHAMUYECKOM MOJIeNIN 3aIBMXKKHU C Iepelaueil CUTHAJIOB B 0a3y JaHHBIX;
2. Pa3paboTka TuHAMHYECKON MOJIENH TEIUIONEpeatoLIeil TOBEPXHOCTH;
3. Pa3paboTka AuHaMHUECKON MoJiesiu TypOoarperaros;
4. IlpoBeneHue U3MEpPEHU JaBICHUS, TEMIIEPATyphl, YPOBHS, pacxoa.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO
3.5 KoncyabTauuu

Ayoumopuwie KoHCYIbMAyUU O Kypcosomy npoexkmy/pabome (KIIP)

1. KoHcynpranuum HampasieHbl Ha BBIIOJHEHHE pa3/ielOB KypCOBOIO MPOEKTa MO
PYKOBOJICTBOM HAacTaBHMKa (IperojaBaTelns). B paMkax 4YacoB Ha TIpyNIOBbIE
KOHCYJIbTallMM pa3duparoTcs HauOosiee Ba)KHbIE 4YAacTHW pAcUYETHBIX 3aJaHUM pasjaena
"HopMaTuBHas JOKyMEHTas JHEPreTUYECKON OTpacian”

I pynnosvie koncynomayuu no pazdenam oucyuniunst (I'K)

1. OO6cyxneHne maTepraioB 1o keicam pazzena "OCHOBHbIE TEPMUHBI U MTOHATHUS B 00JaCTH
cOopa JaHHBIX TEXHOJOTUYECKUX MPOIIECCOB"

OO6cyxaeHne MaTepuaioB Mo Kelicam pazzaena "Jlunamuueckue moaenu”

OO6cyxnenre MaTepralioB 1o Keiicam paszaena "MeTobsl u cpefcTBa U3MepeHus"
OO6cyxaeHne MaTepHaioB 1o keiicam pazzaena "CucreMbl U3MepeHus: U cOopa JaHHBIX U
MIPOTOKOJIBI ITepeaadn”

OO6cyxaeHne MatepuaioB Mo Keiicam paszzena "MOHTax cpeicTB U3MepeHHit"
OO6cyxeHne maTepuaios Mo keiicam pasaena "Cranaaptusanus u ceptudukanus”
OO6cyxaeHne MatepuaioB Mo Kelicam pazzaena "TexHuueckas JokymeHTanus"
OO6cyxnenne MaTepuajgoB 1o Kkeiicam pasgena "HopmaruBHast J1OKyMeHTanus
JHEpPreTHYecKoi orpacan”

o

NGO

Texywui koumpoas (TK)
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1. KoHcynbTanuy HampaBJICHbl HA MOJTYYEHUE WHIMBUAYAIBHOTO 3aJlaHUS JIJISl BBHITOJHEHUS
Yy y4 Yy
KOHTPOJIbHBIX MEPONPUATHI O pazaeny "MoHTax cpeacTB u3MepeHuit"
2. KoHcynbranuu HampaBlIeHbI HA MOJYYCHUE WHIAWNBUAYAIBHOTO 3aJIaHUS JJIS BBHITIOJHEHUS
Yy y4 Y
KOHTPOJIBHBIX MEPONPUATUM M0 pazaeny "TexHuueckas JOKyMeHTaus "
3. KoHcynbranuu HampaBJIeHbl Ha MOTYYCHHE WHIUBUIYATHHOTO 3aJaHUS JUIS BBITOJHECHUS
KOHTPOJIbHBIX MEPOINPUITUH 1o pasneny "HopmaTuBHAs HOKYMEHTALMSI SHEPTreTUUYECKOM
orpaciu"

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekt/ paboTa HE TPEIyCMOTPEHbI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena quciumiuHs (B

O11eHOYHOE CPEICTBO

3arIaHupOBaHHbBIE PE3YIbTATHI 00yUIEHUS nlo JUCLUIUINHE Konpr cooTseTcTEuH ¢ 11.3.1) (THI 1 HaEMeHOBaHHE)
(B COOTBETCTBUU C pa3zeioM 1) HHIUKATOPOB — [2]3[4]5[6]7]8

3HaTh:

IPUHLUIBI TOCTPOECHUS CUCTEM HH(OPMAIIIOHHOTO TectupoBanne/KM-1.

o0ecrieyeHrs: 1 OPraHU30BbIBATh COOP JaHHBIX IS WTL-2 + |4 OCHOBHBIE MOHATUS U

aBTOMAaTU3MPOBAHHBIX CUCTEM YIPABJICHUS 00bEKTaMHU -2k omnpenenenus (TectupoBanue)

IIPOMBIIIJIEHHON TEIJIO3HEPT€TUKU

0a30Bble OHATHUS TEOPUU NTOTPELIHOCTH U TectupoBanne/KM-1.

HEOIPEIETEHHOCTH U3MEPEHUI N/I-2mx-2 + | + OCHOBHBIE TIOHITUS 1
onpenenenus (TectupoBanue)

OCHOBHBIE€ MTPUHIIUIIBI OPraHU3aluK rOCY1apCTBEHHOMN TectupoBanue/KM-2.

cucTeMbl 00ecleyeHns eAMHCTBA U3MEPEHU, HOPMaTHUBHbBIE V202 + 14 MaremaTuueckue MOJENH

JIOKYMEHTBI, PETYJIUPYIOLINE CUCTEMY METPOJIOTUYECKOTO JUHAMHYECKUX CUCTEM

obecrnieueHus

OCHOBHBIE BH/Ibl U METO/Ibl U3MEPEHUN Pa3INYHbIX TectupoBanne/KM-2.

TEXHUYECKUX BEIUYMH NJI-2nk-2 + | + MaremMmaTtudeckue MoAeIu
JMHAMHYECKHUX CUCTEM

OCHOBHBIE BU/JIbI U CIIOCOOBI NIEPEIaUN JaHHBIX K TectupoBanue/KM-2.

aBTOMAaTU3MPOBAHHBIM CUCTEMaM YIpPaBJIeHUs 00BbEKTaMU N-2nk-2 + |+ MaremaTnueckue MOJENN

IIPOMBIIIJIEHHON TETJIO3HEPTeTUKU JMHAMHYECKHUX CUCTEM

YMersn:

IIPUMEHATH COBPEMEHHBIE CUCTEMBI IIPOIrPAMMHUPOBAHUSA [ [epexpectHsrii onpoc/KM-3.

pean3alyy pa3IudHbIX AJITOPUTMOB YIIPABICHUS U OLIEHKH N-2nk-2 + |+ 3amura 1ab0paTopHbIX paboT

KadecTBa pabOThl CHCTEM PETYITHUPOBAHMS No 1-4

OTIPEAEIATh METPOJIOTUUECKUE XAPAKTEPUCTUKH CPELICTB [TepexpectHslii onpoc/KM-3.

u3MepeHus, opMupoBaTh TpeOoBaHus K mpubopHOMY napky | M/-2nk-2 + |+ 3amuTa 1abopaToOpHBIX padboT

IPETPHUATHS Ne 1-4

COCTaBJIATh (PYHKIIMOHAJIbHBIE CXEMbI KOHTPOJIBHO- [TepexpectHslii onpoc/KM-4.

W3MEPUTENBHBIX U HH(POPMAIMOHHO-U3MEepUTENbHBIX cucteM | M/I-2nk-2 + | + | 3amuTa nabopaTopHOI paboTHI

Ne5
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MIPOU3BOJUTH OLICHKY IMOIPEIIHOCTH U HEONPEIEIEHHOCTH
pe3yJIbTaTOB U3MEPEHUI

N/I-2nk-2

ITepexpecTHsrit onpoc/KM-3.
3amuTa 1a00paTOpHBIX padboT
No 1-4
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KM-1. OcnoBuble noustus u onpezaenenus (Tectupoanue) (TectupoBanue)
2. KM-2. MareMatruueckue MOJIein TMHaAaMU4YecKuX cucteM (TectupoBanue)

8 cemecTp

®dopma peanmsanuu: Y cTHas popma
1. KM-3. 3amuTa nadopatopHsix padot Ne 1-4 (IlepekpecTHblii ommpoc)
2. KM-4. 3amura nabopatopHoii padbotsl Ne5 (IlepexpecTHblit omnpoc)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE

Ixzamen (Cemecmp Ne7)
OcHoBHasl 4acTh 3aJJaHUs BBIIOJHEHA BepHO. Ha normonHuTeIbHBIC BONPOCH OBLIN JaHBI HETIOJTHBIC
OTBETHI.

Ixzamen (Cemecmp No§)
OcHOBHas 4acTh 3a7aHus BBITIOJIHEHA BEpHO. Ha momoHuTeIbHBIC BOIPOCHI OBLIN JaHbI HETIOJIHBIC
OTBETHL.

B numnioMm BBICTaBIsE€TCA OIIEHKA 3a 8 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE IPUBEIEHBI B (POHAE OIIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. AunpromuH, A. B. Yopasienue u ”HHOBaTHKa B TEIJIOIHEPTETHKE : yueOHOE TTOcOOue I BYy30B
no Hanpasienuto "Temnosnepreruka" / A. B. Auapromms, B. P. Ca6anun, H. . CmupsoB . — M. :
Uznarenscknii nom MOU, 2011 . — 392 ¢. - ISBN 978-5-383-00539-2 .
http://elib.mpei.ru/elib/view.php?id=4186;

2. I1nernes I'.I1. - "ABTOMaTH3aIMsI TEXHOJIOTUYECKUX MPOILIECCOB U MPOU3BOJICTB B
terosnepretuke”, U3narensctBo: "U3narensckuii jom MOU", Mocksa, 2016 - (352 c.)
http://e.lanbook.com/books/element.php?pll_id=72191;

3. BanoBa, I'. M. TennorexHuueckue u3MepeHus 1 mpuoopsl : y4eOHUK /1711 BY30B 10
Hanpasienuto "Temnosnepreruka" / I'. M. Banosa, H. 1. Ky3nenos, B. C. Yuctskos . — 2-e u3f.,
nepepad. u jon . — M. : U3n-Bo MDU, 2005 . — 460 c. - ISBN 5-7046-1046-3 .;

4. IlpimuH, A. B. TeopeTndyeckre 0CHOBBI COBPEMEHHOW METPOJIOTHH : ydeOHOe mocoOue 1o Kypey
"MeTtponornueckoe obecrieueHue NpeAnpusaTuil’ Mo HarnpaBIeHHIO MOATOTOBKU OaKanaBpoB
13.03.01 "Tennosuepreruka u ternorexnuka" / A. B. Hpmun, E. YO. [pimuna, Hai. uccnen. ya-1
"MOU" (HUY"MBU") . — Mocksa : U3n-Bo MOU, 2020 . — 144 c. - ISBN 978-5-7046-2378-6 .
http://elib.mpei.ru/elib/view.php?id=11426;
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5. OCHOBHBIE TEPMUHBI B 00JaCTH METPOJIOTHH : CIIOBaph-clipaBouyHUK / M. @. KOnuH, [u ap.] ; Pen.
1O. B. Tap6eeB . — M. : U3a-Bo crangaptos, 1989 . — 113 c. - ISBN 5-7050-003-0034-0 ..

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe ofecrneyeHue:
1. Office / Poccuiickuii makeT o(pUCHBIX MTPOTrpamm;

2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;

3. SimInTech;

4. SmathStudio.

5.3 UHTepHeT-pecypcesl, BKIOYas NpodeccuoHaTbHbIe 6a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0u0JM0TEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi Gub.moreka - https://elibrary.ru/

4. HanmoHabHAas YJ1eKTPOHHasi 6udamoreka - https://rusneb.ru/

5. DaexTponnasi 6udmoreka MIU (3B MIH) - http://elib.mpei.ru/login.php
6. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru
7. DlIeKTpOHHAs OTKPbITas 0a3a naHHbIX ''Polpred.com O630p CMU" -

https://www.polpred.com

8. HanmoHaJILHBII MOpTaJ oHJIaliH 00y4ueHust «OTKpbITOE 00pa3oBanue» - https://openedu.ru
9. OpuuuanbHblii caiiT @eepajibHOr0 AareHTCTBA 10 TEXHHYECKOMY PeryJIMpoBaHUIO H

MmetpoJioruu - http://protect.gost.ru/
10. OrkpbITasi ynuBepcuterckas nngpopmanuonnas cucrema «POCCHUSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenne
HauMCHOBaHue
VyeOunble ayautopuu juig | LI-206, JlekunonHas
MIPOBEACHUS JICKIIMOHHBIX ayIUTOpUs
3aHATUI U TEKYIIETO
KOHTPOJIA
VYyeOHble ayAUTOPUH IS 11-205,
MPOBEJACHUS MPAKTUYECKUX KommbrorepHbIit
3ansatui, KP u KII KJacc
VY4eOHble ayAUTOpUH IS [11-205,
MIPOBEICHUS KomnbrorepHslii
IIPOMEKYTOYHOHN aTTeCTallun KJIaCcC
IToMmemenus niasd HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSATEIILHON PabOThI KomnbrorepHbIi MMACHEMEHHBIHN, BEMAJIKA JUIS OJIEK I,

YUTAJIbHBIN 3aJ1 KOMIIBIOTEPHAs CETh C BBIXOJOM B
HHTepHeT, KOMIIBIOTED NMEPCOHAIBHBIN,

MMPUHTCP, KOHAUITUOHED

I[Homemnienus ais
KOHCYJIbTUPOBaHUS

I1-206, JlexmuonHas
ayJIUTOpUS

HOM@HIGHI/I?I AJI XpaHCHUA

[I-107, Apxus

o0opynoBaHus U y4eOHOTO
WHBEHTAPS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Cucremsl coopa u 00pabOTKH TaHHBIX

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 KM-1. OcHoBuble noHsTus u onpenencHus (Tectuposanue) (TectupoBanue)
KM-2 KM-2. Maremartuyeckue Mojienu qnuHamudecknx cucreM (TectupoBanme)

Buj npome:xyTo4HOI aTTecTalMu — JK3aMeEH.

Nunexc KM-1 | KM-2
Howep Paznen aucuumimHbl KM:
paszuena Henens 6 14
KM:
1 OcHOBHbBIE TEPMUHBI U MOHTHSI B 00J1acTH cOOpa JaHHBIX
TEXHOJIOTHYECKHUX MPOIIECCOB
11 OcHOBHbBIE TEPMUHBI U IOHSTHSI B 00JIACTH U3MEPEHUI +
' TEXHOJIOTHYECKHUX MPOIIECCOB
2 JuHnaMuueckre MOJIEIH
2.1 JunaMuuyeckre MOJIEeIH +
3 MeTtoibl U cpesicTBa U3MEPEHUS
3.1 MeTtoibl U cpesicTBa U3MEPEHUS +
4 Cuctembl U3MepeHHs U cOopa JaHHBIX U MPOTOKOJIBI Mepeiaun
4.1 Cuctembl U3MepeHHs U cOopa JaHHBIX U MPOTOKOJIBI Mepeiaun +
Bec KM, %: 40 60

8 cemectp

IlepeyeHb KOHTPOJIBbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 THCIUTIIHHE:
KM-3 KM-3. 3amura nabopatopssix padot Ne 1-4 (IlepexkpecTHslii orpoc)
KM-4 KM-4. 3amura naboparoproi padotsl Ne5 (IlepexpecTHblii omrpoc)

Buja npoMexyToUHOM aTTecTANMU — DK3aMEH.

Nunekc KM-3 KM-4
Homep Pa3gen nuciuIninHbl KM:
pasnena AACT ZTHCTL Henens 6 14
KM:
1 MoHTaX CpeacTB U3MEPEHUI
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11 MoHTax CpeCcTB U3MEPEHUN +
2 Crangaptusanus U cepTuduKans

2.1 Cranmaptuzanus u cepTudukanus +
3 TexHuueckasi JOKyMEHTAIHs

3.1 TexHuveckas JOKyMEHTAIUs +
4 HopmaTtuBHas JoKyMeHTaIs SHEPTeTUYECKOM OTpaciu

4.1 HopmaTtuBHas JoKyMeHTaIs SHEPTeTUYECKOM OTpaciu +

Bec KM, %: 50 50
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