MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: l/lH(l)OpMalIl/IOHHl)le CUCTEMbI U TCXHOJIOI'HH B JHEPTE€TUKE U
MNPOMBIINIJICHHOCTH

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
CUCTEMBI U METO/1bI OBPABOTKU JAHHBIX

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uit

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07.01.04

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemectp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

7 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

7 cemecTp - 32 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

7 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

7 cemectp - 57,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
IlepexpecTHbI 0IIpOC

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K
Bnageneyu OnapwH M.B.
[IpenomaBaTelib NaerTbnratop R3d26d776-OparinMV-1001basb M.B. Onapun

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

COI'ZTACOBAHO:

CseneHva o snagensuye L3N M3K
PYKOBOI[I/ITCHI) o '_“-T“' ’ Bnageneyu KnHapa B.O.
00pa30BaTEIbHON IPOrpaMMBbI Ml - HaenTugnrarop R#2977b35-Kindravo-2c942217 B.O. Kungpa

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

o o CeeneHuna o enagensue L3N M3KU
3aseyrouuii Bbinyckaronieit Tep— Poranes AH.
kadenpoi Waenagmmaton | RDO56badd-RogalevAN-6233a28D A H. Poraines




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.
[TocTtpoeHne nTUHAMHUYECKHX MOJENEH TEXHOJIOIMYEeCKHX MHporeccoB. V3ydueHue MpUHIMIIOB pabOTHI C
(YHKLIMOHAIBHBIMH CXEMaMH B COOTBETCTBHUE C COBPEMEHHBIMH CTaHIapTaMH. .
3agauu AMCUMIIMHBI
- U3y4eHHe IPUHLUIIOB cOOpa JAHHBIX JUIS ITOCIEAYIOIEr0 MOHUTOPUHIA U YIIPABICHUS
TE€XHOJOTMYECKUM IIPOLIECCOM;
- OCBOEHHME METO/I0B IIOCTPOEHHUE AUHAMHUYECKUX MOJIeNIeH TEXHOIOIHYECKUX O0BEKTOB,
IPOEKTHPOBAHUS CHCTEM U3MEPEHHI U cOOpa JaHHBIX, a TAKXKE METOJaxX MX MapaMeTPHUIECKOro CHHTE3a;

- IpUOOPETEeHNE HABBIKOB MPUHATHS KOHKPETHBIX TEXHUYECKUX PEIICHUN IPU BEIOOPE CTPYKTYPhI
CHUCTEM U3MEpPEHHUs U cOopa IaHHbBIX, IPOTOKOJIOB MEpeaun JaHHBIX.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMHU A0CTUKEHUs] KOMIIETeHIIUIi:

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-2 Cnocoben npumMeHsTh
UH(OPMALIMOHHBIE CUCTEMBI
Y TEXHOJIOTUU IIPU
IPOEKTHUPOBAHUU U
IKCIUTyaTaluu
SHEPreTUYeCcKuX U
TEXHOJOTUYECKHUX
KOMILJIEKCOB, UX
000opyI0BaHUS

N-1nk-2 [IpuHaumaer yuactue
B pa3pabOTKe MaTEMaTHYECKUX
MOJCJICH TEXHUYECKUX CHCTEM,
OCYLIECTBIISIET MO/ICIINPOBAHUE
C UCIOJIL30BaHUEM
MPUKJIAJAHBIX IPOTPAMM U
BBICOKOIIPOU3BOIUTEIbHBIX
BBIYHMCIUTEIIHHBIX KOMILJICKCOB

3HATh:
- IPUHITUITBI TIOCTPOCHUS CUCTEM
nH(pOpMaIMOHHOTO oOecIeueHus 1
OpraHU30BBIBATH COOP TAHHBIX IS
ABTOMATH3MPOBAHHBIX CHCTEM YIIPABJICHUS
00BEKTaMU TIPOMBIIIIICHHOM
TEIUIO3HEPTETHKH,

- OCHOBHBIE TIPUHIIUIIBI OpPraHU3aIuU
rOCyJapCTBEHHOM cUCTEMbI 0OecrieueHust
eIMHCTBA U3MEPEHUH, HOPMATHBHEIC
JIOKYMEHTBI, PETYIUPYIOIINE CUCTEMY
METPOJIOTUUECKOTO 00ECTICUCHUS;

- OCHOBHBIE BH/IbI U CIIOCOOBI IIepeiayn
JTAHHBIX K aBTOMATH3HPOBAHHBIM
CHUCTeMaM yIpaBlieHUs 00bEeKTaMu
MIPOMBIIIJICHHOH TEIUIOOHEPTETHKH;

- OCHOBHBIE BHJIBI M METO/IbI H3MEPEHU
Pa3IMYHBIX TEXHUYECKUX BEITUYHH,

- 6a30BbI€ MMOHATHUS TEOPUHU MOIPEIIHOCTH
Y HEONIPEIEIEHHOCTH U3MEPEHUN.

YMETB:
- COCTaBJIATh (DYHKIIMOHAJIBHBIE CXEMBbI

KOHTPOJIbHO-U3MEPUTEIbHBIX U
MH(POPMALIMOHHO-U3MEPHUTEIbHBIX CHCTEM;
- IPOU3BOJIUTH OLIEHKY MOTPEUTHOCTH U
HEOIPEAEIEHHOCTH PE3YJIbTaTOB
U3MEPEHHI;

- IPUMEHSATH COBPEMEHHBIE CUCTEMBI
MIPOrpPaMMHUPOBAHUS JIsI pealln3aluu
Pa3IMYHBIX AJITOPUTMOB YIIPABIECHUSA U
OILICHKH KadyecTBa pabOThl CUCTEM
pEryJINPOBAHNS;




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

- OTIPENICISITh METPOJIOTHIECKUE
XapaKTePUCTHKU CPEACTB H3MEPCHUS,
dbopMupoBaTh TPEOOBAHUS K IPUOOPHOMY
MApKy MPEATPUSITHSI.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciumiimHa OTHOCHUTCS K OCHOBHOW TpO(eCCHOHAIbHOW 00pa3oBaTeNbHOW MporpaMme
NudopmanimoHHbie CHCTEMBl M TEXHOJIOTMM B JHEpPreTHKe W mpoMblinuieHHocTH (nmanee — OIIOID),
HanpasieHus: moarotoBku 13.03.01 TerutosHepreTrKa M TEIUIOTEXHUKA, YPOBEHb 00Opa30BaHMUS: BHICIIICES

obOpasoBaHmue - OakajaBpuar.

bazupyercs Ha ypoBHE cpeHero o0iiero oopa3oBaHusl.

Pe3ynbpTaThl 00y4eHus, MoJydeHHbIE P OCBOEHUH JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUININHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa 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 KITP 'K HKKIT | TK p /KOHTPOIH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE TEPMUHBI U 8 7 2 - 4 - - - - - 2 - Ilodzomogka K ayOumopHvlm 3aHAMUAM:
MIOHSITHSI B 00JIACTH [IpopaboTKa JICKITUH, BBITOJHCHHE U
cbopa JaHHBIX MOJIrOTOBKA K 3amuTe jJab. padoTh
TEXHOJIOTHYECKHX ITodzomogKa K mexkyuiemy KOHmponio:
HpPOLECCOB IToBTOpEeHNE MaTepuana o pasiery
11 OCHOBHBIE TEPMUHBI U 8 2 - 4 - - - - - 2 - "OCHOBHBIC TEPMHUHBI U MOHATHS B 00J1aCTH
MOHSATHS B 001acTH cOopa JaHHBIX TEXHOJOTMIECKUX IPoIeccoB”
M3MEPEHUH Camocmoamenvhoe usyuenue
TEXHOJIOTHYECKUX meopemuyueckozo mamepuana: Vzyaenne
TIPOLIECCOB JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"OCHOBHBIC TEPMHUHBI U TIOHSATHS B 00JIACTH
cOopa JaHHBIX TEXHOJIOTMYECKUX IpoIeccoB”
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[1], 9-39
[5], 5-7
2 JlnHamuueckne Moaenu 8 2 - 4 - - - - - 2 - Camocmoamenvnoe uzyuenue
2.1 | JluHamMudeckue MOICITH 8 2 - 4 - - - - - 2 - meopemuyueckozo mamepuana: Vzyuenue

JIOTIONTHUTEIHHOTO MaTepralia o pasaery
" lnnamuueckue moaenu"

Iloozomoeka Kk meKyuiemy KOHmMpPOJio:
[ToBTOpeHue MaTepHuaa 1mo pasaety

" lnnamuueckue moaenu"

Ilo020mogKka K ayOunopHblv 3aHAMUAM:
[TpopaboTka JEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
H3yuenue mamepuanos iumepanmypHvlx
UCHOYHUKOG:

5




[2], 20-48

MeTtoapl 1 CpeacTBa
HN3MEPCHUA

10

Camocmoamenbroe uzyueHue
meopemuuecKo2o mamepuaia. I/I3yquHe

3.1

MeTtoapl 1 CpeacTBa
HN3MEpCHUA

10

JIOTIOJIHUTEIBHOTO MaTepuaa o pasjery
"MeToasl 1 cpeacTBa m3MepeHus"”
Ilo020mo6Ka K ayOumopHovim 3aHAmMuAM:
[IpopaboTka JIeKIINH, BEITOIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOAUMO TPEBAPUTEIEHO U3YUHUTh TEMY U
3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOIl paboThl, a
TaK )K€ U3yYUTh BOIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
pazzgene "JluHamMu4yeckue MoJenH" MaTepHay.
IlodzomogKa K neKyuiemy KOHmpoio:
[ToBTOpeHune marepuana no pasaeny "MeToasl u
cpencTBa u3MepeHus"

H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

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

CucTeMbl U3MEpPEeHUs 1
cOopa NaHHBIX U
MIPOTOKOJIBI IEpelauu

10

4.1

CucTteMbl HU3MEpPEeHUs U
cOopa NaHHBIX U
MIPOTOKOJIBI IEpeIauu

10

Ilo0zomogka K ayoumopHvlm 3aHAMUAM:
[IpopaboTka JIEeKIIH, BEITOTHEHUE U
MOJICOTOBKA K 3amure jab. paboTh
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTeprana o pasJiery
"CrcTeMbl HI3MEPEHHUS U cO0pa JaHHBIX H
[IPOTOKOJIBI Nepeaayn”

Iloozomoeka K nabopamopnoii pavome: J1iist
BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
HE0OX0ANMO NPEIBAPUTEIEHO U3YYHTh TEMY 1
3a1a4M BBITIOJHEHHMS JTaOOpaTOpHOI paboTHI.
[ToBTOpeHNe MaTepuana no pasaeny " Metoabl
u cpeacTBa m3Mepenns ", " Jlnnamudeckue
Mozenn", "OCHOBHBIE TEPMUHBI ¥ IOHATHS B
ob6sacTi cOopa JaHHBIX TEXHOJIOTHYECKUX
poreccos "




Iloo20mogka K meKkyuiemy KOHmMpoio:
IToBTOpenue maTepuana no pasaeny "Cucremsl
U3MEpEeHus U c60pa JaHHBIX U IPOTOKOJIBI
nepegadn’”

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

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

MoHTax cpeacTs
U3MepeHuil

10

5.1

MoHTax cpeacTB
U3MepeHuil

10

Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOAUMO TPEBAPUTEIEHO U3YUHUTh TEMY U
3aj1a4M BBITIOJIHEHHMS JTAOOPaTOPHOIT paboTHI.
Ilodzomogka K ayOumopHvlm 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJTOTOBKA K 3alIuTe J1a0. paboTh
IlodzomogKa K neKyuiemy KOHmpoio:
[ToBTOpeHune marepuana no pasaeny "MoHTax
CpencTB U3MepeHuit"

Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"MOHTaX CpeACTB H3MEepeHUH"

Ilooz0mogka domauinezo 3adanusn:
IToxroToBka OMAaINIHETO 3aJaHNUS HalpaBiIeHa
Ha OTpabOTKy yMEHUIl peneHus
npodeccuoHaNbHbIX 3aaa4. JlomaliHee 3a1aHue
BBIJIAETCA CTYACHTAM I10 H3Y4YEHHOMY B pasJiene
"MoHTax CpeICTB U3MEPEHUN" MaTepuaiy.
JIOTIOTHUTENBHO CTYICHTY HEOOX0ANMO
N3Y4YHUTh JIUTEPATYpPy U pa3odpaTh NpHUMEpEI
BBITIOJTHEHHS IOR00HBIX 3aanuil. [IpoBepka
JIOMAITHEro 3aJIaHus! IPOBOJMUTCS 1O
IIPE/ICTABICHHBIM TUCbEMEHHBIM paboTaMm.

Crangaptuzauus u
ceprudurarys

6.1

CrangapTuzanus u
ceprudurarys

Iloozomogka Kk 1adopamophoii pavome: JIns
BBITIOJTHEHUS 3a/IaHUH 10 TabopaTopHOi paboTe
HE00X0IMMO TIPEABAPUTEHHO U3YUUTh TEMY U
3a]a4¥ BBITIOJTHEHNUS 1ab0paTOpHOH paboTHI.

Texauueckas
JIOKyMEHTalus

10

CamocmosamenbHoe ulyuenue
meopemuuecKoz2o mamepuaia. I/I3y11eHI/1e

7




7.1 Texauueckas 10 2 - 4 - 4 - JIOTIOJTHUTEIBLHOTO MaTepuana o pa3aeny
JIOKyMEHTaLus "TexHuueckas foKkyMeHTanus"
Ilod20mogKa K ayOumopHim 3aHAMUAM:
[IpopaboTka JIEKIINH, BEITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Iloozomoeka K meKyuiemy KOHmMpPOJo:
[ToBTOpeHNe MaTepHraa 1mo pa3aeiy
"TexHuueckas TOKyMeHTanus"
H3yuenue mamepuanog numepamypHsix
UCHIOUHUKOB:
[1], 9-47
8 HopmatuBHast 8 2 - 4 - 2 - Camocmosamenvhoe usyuenue
JOKYMEHTAIHs meopemuueckozo mamepuana: N3ydenne
SHEepPreTUYecKOoi JIOTIOJTHUTEIBHOTO MaTepraa 1o pasaery
OTpaciu "HopmaTuBHas TOKyMEHTALUs 3HEPTETUIECKON
8.1 HopmartuBHas 8 2 - 4 - 2 - oTpaciau"
JOKYMEHTAIHs Ilo0z0mogKa K meKyuiemy KOHmMpoio:
SHEPTreTHUECKON [ToBTOpeHne MaTepHuana 1mo pa3naey
OTpaciu "HopmaTrBHas TOKyMEHTaLUsl SJHEPTETHIECKON
oTpaciau"
1lo020mo6Ka K ayoumopHovim 3aHAmMusAM:
[IpopaboTka JEeKIIH, BEITOTHEHUE U
MOJICOTOBKA K 3amuTe jab. paboTh
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], 197-236
OKk3aMmeH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 108.0 16 - 32 0.5 24 335
Hroro 3a cemecTp 108.0 16 - 32 2 - 0.5 57.5

IIpumeuanue: Jlek — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALMH 110 KypCOBBIM IpoekTam/padotam; I'K- rpymnmnoBsie KOHCYIbTallMK TO pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texkymmii KoHTposb; [TA — mpomexyTouHas
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  pa3pa®OTKM JAMHAMHUYECKHX MOJeNell O0O0BEKTOB OJHEPreTHYECKOH  OTpaciu.
MozenupoBaHue T'HIPaBIMYECKUX OOBEKTOB (3aIBMXKKH). MojaeaupoBaHUE TEIUIONEepeaaronx
noBepxHOCTeH. MoJienMpoBaHie CMEIIMBAIOIINX Y3JI0B C KOHEYHBIM 00BeMOM. MojennpoBaHue
BpAILAIOIIMXCSl MAIIUH HA IPUMEPE UACAIBHBIX IPOLIECCOB N0 ypaBHEHHUIO CTon0IbI-Dtores.

3. Memoouvl u cpedcmea usmepeHus

3.1. Metopbl u cpecTBa U3MEPEHUS

OO6mue cBeneHuss o0 wu3MepeHUU Temneparypbl. KoOHTakTHbIE METOABl HM3MEPEHUS
Temrneparypbl. BeCKOHTaKTHbIE METO/Ibl U3MEpeHUs TeMnepaTypbl. O0Iue cBeleHus: 00 U3MEPEeHUN
JIABJICHUS] U PA3HOCTH JaBJIEHUI. MeTonbl M cpeicTBa u3MepeHus ypoBHs. OOmme cBeneHust 00
U3MEPEHUH pacxoJia M KOJIMYecTBa BellecTBa. M3mepeHHue pacxoja Mo Iepenaay JaBieHUs Ha
cyxatouiem ycrporictse (CY). MeToas! aHanu3a cocTaBa rasa.

4. Cucmembl USMEPEHUA U c60pa OaHHbIX U npomokKo.Jivbl nepedaqu

4.1. Cucrtembl u3MepeHus U cOopa TaHHBIX U IPOTOKOJIbI IEpeaun

OcHOBHBIE KpUTEpUH BBIOOpa cpeAcTB u3MepeHHs. OmnpeneneHue TpeOOBAaHUN K TOYHOCTH
CPEJCTB U3MEPEHUI M MX COTJacOBaHUS C XapaKTEPUCTHUKAMHU CHUCTEMBI PETYJIHPOBAHUS B LIEJIOM.
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 U3MEPHUTENBbHBIX cuctemax. OobecrneueHne WHOOPMAITMOHHOM
0€30I1aCHOCTH B U3MEPUTENIBHBIX CUCTEMAX..

5. Monmaowc cpedcme usmeperuil

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 Pacxof]a, JaT4YUKH KOHTpoussi cocraBa BemecTB. [IluToBoir MoHTax. JlokymMeHTanus u
CTaHJApPTHI 110 YCTAHOBKE TaTYUKOB HA TEXHOJIOIMYECKOM IIPOU3BOJICTBE.

6. Cmanoapmuzauus u cepmuduxauus




6.1. CrannapTuzanus u cepTuUKaIus

OO0mme ToNOXKEeHU TEXHUYECKOW JOKyMeHTanmuu. EjuHas cucreMa KOHCTPYKTOPCKOM
JokymeHTtanuu. Epunas cuctema TexHuuecko — JokymeHTanuu. (CocTaB  TEXHUYECKOU
JOKYMEHTAlMU SHEPreTnyecKor oTpaciau. OnpOoCHBIE JIUCTHI.

7. Texnuueckas OOKYyMeHmayus

7.1. Texuuueckas TOKyMEHTaIUs

OO0mue TMoNOXKEHUsI TEXHUYECKOW JOKyMeHTauuu. EnuHasg cucreMa KOHCTPYKTOPCKOM
JOoKyMeHTauuu. EnuHas cuctema TexHMYeCcKOM  JokyMeHTauuu. (CocTaB  TEXHHYECKOU
JIOKYMEHTAIlMU 3HEPreTuYecKoi oTpaciu. ONpOoCHbIE JTUCTHI.

8. Hopmamusnas OOKVMeHmauM}Z SHEp2emuU4ecKol Ompaciu

8.1. HopmaTuBHas JOKyMEHTAI1sl SHEPT€TUYECKON OTpaciIu

@DyHKIMOHAIbHBIE CXEMbl TEXHUYECKOIO KOHTPOJIS, UX Ha3HaYeHHE, OCOOEHHOCTH U IIpaBUiIa
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. IIpoBeieHre M3MepeHNH TaBIICHHS, TEMIIEPATyphl, YPOBHS, PacXoa;
2. Pa3paboTka TuHaMUYECKON MOJIENH TypOOarperaTos;
3. Pa3paboTka TMHAMUYECKON MOJIENHN TEIUIONepeaatoniell TOBEpXHOCTH;
4. PazpaboTka TUHAMUYECKON MOJIEIH 3aIBUKKH C TIepeiadeii CUTHAIOB B 0a3y JaHHBIX.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETyCMOTPEHO
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 Haubosiee Ba)KHBIE YAaCTU pacyeTHBIX 3aJaHuil paszgena
"HopMaTtuBHas JOKyMEHTalUsl DHEPreTUUECKOM 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"

OO6cy>xaeHne MaTepuasoB Mo Kelicam pazzaena "J{unamuueckue 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 paszzaena "MOHTax CpeicTB U3MepeHuit"
OO6cyxeHne maTepuanos 1o keiicam pazaena "CranaapTuzanus U cepTudukanus”
OO6cyxaeHne MatepuaioB Mo Kelicam pazzaena "TexHuueckas JokymeHTanus"
OO6cyxneHne MaTepuajgoB 1o Keiicam pa3gena "HopmaTuBHas JAOKyMEHTAIMs
JHEpPreTHYecKoi orpacan”

o

NGO

Texywui koumpoas (TK)
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1. KoHcynbTauy HampaBJICHbl HA MOJTYYEHUE WHIUMBUIYAIBHOTO 33JaHUS JUJISl BBHITOJIHEHUS
Yy y4 Y
KOHTPOJIbHBIX MEPONPUATHI O pazaeny "MoHTax cpeacTB u3MepeHuit"
2. KoHcynbranuy HampaBlieHbI HA MOJYYCHUE WHIMBUIYATHHOTO 3aJaHUS ISl BBITOJHECHUS
Yy y4 Y
KOHTPOJIbHBIX MEpONpusATUil o pazaeny "TexHuueckas JoKyMeHTanus"
3. KoHcynbranuu HampaBJIeHbl Ha MOTYYCHHE WHIUBUIYATHHOTO 3aJaHUS JUIS BBITOJHECHUS
Yy y4 Y
KOHTPOJIbHBIX MEPOINPUITUH 1o pasneny "HopmaTuBHAs HOKYMEHTALMSI SHEPTreTUUYECKOM
orpaciu"

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI
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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 COOTBETCTBUH C pa3aeioM 1) HHIUKATOPOB — [2]3]4]56]7]8

3HaTh:

0a30BbIC MOHATHS TCOPUHU TTOTPEITHOCTH U Tectupoanue/KM-1.

HEOIPEIETEHHOCTH U3MEPEHU I N-1nk-2 + | + OCHOBHBIE TIOHITUS U
onpenenenus (TectupoBanue)

OCHOBHBIE BUJIbI U METOJIbI U3MEPEHUI PA3TUYHBIX TectupoBanune/KM-2.

TEXHUYECKUX BEJIUYUH N/I-1nk-2 + | + MaremMaTnuyeckme MOAEIH
JTUHAMUYECKUX CUCTEM

OCHOBHBIE BU/IbI U CITIOCOOBI IIEpeIaun JaHHBIX K TectupoBanue/KM-2.

ABTOMATHU3WPOBAHHBIM CUCTEMAaM YIPABICHUSI O0BEKTaMHU N-1nk-2 + |+ Marematuueckre MOJeIn

MIPOMBIIIJICHHON TETIO3HEPTeTUKH JMHAMHYECKUX CHCTEM

OCHOBHBI€ MTPUHIIMITBI OPTaHU3AIMH FOCY1apCTBEHHON TectupoBanue/KM-2.

CHUCTEMBI 00eCrIeYeHUs €IUHCTBA U3MEPEHHI, HOPMATHUBHBIE V-1 + 14 Marematuueckre MOJeIn

JOKYMEHTBI, PETYJIUPYIONINE CUCTEMY METPOJIOTUYECKOTO JMHAMHYECKUX CHCTEM

obecrieyeHus

MIPUHIIMITBI TTOCTPOEHUS CUCTEM WH(OPMAIIMOHHOTO TectupoBanue/KM-1.

oOecrieueHurs U OpPraHu30BBIBaTh COOP TAHHBIX JIJIS WL + 14 OCHOBHBIE TIOHITHS 1

aBTOMATHU3HPOBAHHBIX CHCTEM YIIPaBICHUS 00bEKTaMU ' onpenenenus (TectupoBanue)

MIPOMBIIIIIICHHOM TETIJIOOHEPTETUKU

YMersn:

OIPENIEIIATh METPOJIOTUUECKUE XaPAKTEPUCTUKHN CPEJICTB [TepexpectHbriil onpoc/KM-3.

u3MepeHus, popMupoBaTh TpeboBanus kK npudbopHomy napky | MJ-1nx-2 + | + 3amuTa 1adopaTOpHBIX padboT

PEANPUATUS Ne 1-4

MIPUMEHATH COBPEMEHHBIE CUCTEMBI TPOrPaMMUPOBAHUS JIsI [TepexpectHsrii onpoc/KM-3.

peanu3aiuy pa3InyHbIX AITOPUTMOB YIIPaBICHUS U OI[CHKH N-1nk-2 + | + 3ammTa 1a00paTOPHBIX pabOT

KauecTBa pabOThI CUCTEM PETyITUPOBAHUS No 1-4

MIPOU3BOJAUTE OLIEHKY IIOTPELIHOCTH U HEOIIPEIEIIEHHOCTH [epexpecthsrii onpoc/KM-3.

pe3yiabTaTOB U3MEPEHUN NA-1nk-2 + | + 3amuTa 1abopaToOpHBIX padboT

Neo 1-4
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COCTABJIATh (PYHKLIMOHAJIbHbIE CXEMbI KOHTPOJILHO-
M3MEPUTENBHBIX H HH(POPMAIMOHHO-U3MEPUTEIBHBIX CUCTEM

N-1nk-2

ITepexpectHsrit onpoc/KM-3.
3amuTa 1a00paTOpHBIX padboT
Neo 1-4

[epexpectsrii onpoc/KM-4.
3ammTa 1a00paTOpHON PabOTHI
Ne5
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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. Maremaruueckue MoJiein TuHaMuieckux cucteM (TectupoBanue)

Dopma peanuzanuu: YcrHas popma
1. KM-3. 3amura nabopatopHbix padot Ne 1-4 (IlepekpecTHblii omrpoc)
2. KM-4. 3amura abopatopHoii padoTsl Ne5 (IlepexpecTHblii ompoc)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:xyTOYHAS aTTeCTALUSA 110 TUCHUILJIMHE

Ixzamen (Cemecmp Ne7)
OcHOBHas 4acTh 3aJaHus BBITIOJIHEHA BepHO. Ha momosHuTeIbHbIE BOMPOCKH! OBUIH JaHbI HETIOJIHBIC
OTBETHI.

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTP.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. AunpromuH, A. B. YipaBieHue 1 MHHOBAaTHKA B TEIJIOPHEPTETUKE : yueOHOe ocoOue i BY30B
no HamnpasieHuto "Temnosnepreruka” / A. B. Auapromun, B. P. Cabanun, H. M. CmupHoB. — M. :
Usnarensckuii njom MBU, 2011. — 392 ¢. — ISBN 978-5-383-00539-2.
http://elib.mpei.ru/elib/view.php?id=4186;

2. Ilnetnes I'.IL. - "ABTOMaTH3a1Ms TEXHOJIOTHUECKUX NIPOLIECCOB U MPOU3BOJICTB B
terodHepretuke", U3znarensctBo: "U3narensckuii jom MOU", Mocksa, 2016 - (352 ¢.)
http://e.lanbook.com/books/element.php?pll_id=72191,

3. BanoBa, I'. M. TennorexHuueckue n3MepeHus 1 Npuoopsl : y4eOHUK /1711 BY30B 110
Hanpasienuto "Temnosnepreruka" / I'. M. Banosa, H. JI. Ky3nenos, B. C. Yuctskos. — 2-e u3f.,
nepepad. u jomn. — M. : Usn-Bo MDU, 2005. — 460 c. — ISBN 5-7046-1046-3.;

4. IlpimuH, A. B. TeopeTndyeckre 0CHOBBI COBPEMEHHOW METPOJIOTHH : ydeOHOe mocoOue 1Mo Kypey
"MeTtposiornueckoe obecrieueHue NpeAnpusaTuil’ Mo HarnpaBIeHHIO MOATOTOBKU OaKanaBpoB
13.03.01 "Tennosuepreruka u terorexnuka" / A. B. Hpmun, E. YO. [pimuna, Hai. uccnen. ya-1
"MOU" (HUY"MBU"). — Mocksa : U3a-B0 MDU, 2020. — 144 c. — ISBN 978-5-7046-2378-6.
http://elib.mpei.ru/elib/view.php?id=11426;

5. OcHOBHBIE TEPMUHBI B 00JIACTH METPOJIOTUH : clioBapb-ciipaBoyHUK / M. @. ¥Oaun, [u np.] ; Pex.
1O. B. Tap6ees. — M. : U3n-Bo crangaptos, 1989. — 113 c. — ISBN 5-7050-003-0034-0..

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. Office / Poccuiickuii makeT o(pUCHBIX IPOrpamm;
2. Windows / OniepanrionHast cucrema cemeiictsa Linux;
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3. SimInTech;
4. SmathStudio.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIHOHHO-

CIIPaBOYHBIC CUCTEMBI:
1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. HaunoHabHasi JIeKTPOHHAs 0ubamoTeka - https://rusneb.ru/

5. Dnexkrponnas o6udmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php
6. ITopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepanuu - https://data.gov.ru
7. DJIeKTpOHHas1 OTKPbITasA 0a3a naHHbIX ''Polpred.com O630p CMHU" -

https://www.polpred.com

8. HannoHabHbIH MOPTaJ oHJIaliH 00yueHuss «OTKpbITOE 00pa3zoBanue» - https://openedu.ru
9. OdunuanbHblii caiiT Pe1epajibHOIO ATEHTCTBA M0 TEXHUYECKOMY PeryJIupOBaHUIO U

MetpoJioruu - http://protect.gost.ru/

10. OTkpbITas ynuBepcuterckas nngpopmaunontas cucrema «POCCHSD -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHaleHue
HAaMMECHOBaAHUE
Y4eOHble ayIUTOPUH AJIs 111-206, CTOJI TIPENOIaBaTEelIsl, CTOJI KOMITBIOTEPHBIMH,
MIPOBEICHUS JICKITMOHHBIX Jleknuonnast BEIIaJIKa JUISI OCKIBI, TYMOA,
3aHATUN U TEKYIIETO ayJuTOpus MYJTBTUMEAMMHBIN POEKTOP, YKa3Ka JiazepHas,
KOHTPOJIS JI0OCKa MapKepHasl epeABIKHAS, KOJIOHKH,
KOHIUIIMOHEDP, UHCTPYMEHTHI TS
MPAKTUYECKUX 3aHITUI
VYueOHbIC ayAUTOPUH IS 111-205, CTOJI TIPEMO/IaBATEIs, CTOJI KOMITBIOTEPHBIH,
MIPOBEICHUS KomneroTepHslit TymOa, MyJIbTUMEIUUHBIN MPOEKTOP, TOCKA
MPAKTUIECKUX 3aHATHH, KJ1acc MapKepHas IepeIBIKHAs, KOJIOHKH,
KP u KII KOHIUIIHOHED, HAOOPHI AEMOHCTPAIIMOHHOTO
000pyI0BaHUs, THCTPYMEHTHI JIJIS
MPAKTHYECKUX 3aHATUI
VYueOHbIC ayAUTOPUH IS 111-205, CTOJI TIPENO/IaBATEIs, CTOJI KOMITBIOTEPHBIH,
MIPOBEICHUS KomnerotepHslit TymOa, MyJIbTUMEIUUHBII MPOEKTOP, TOCKA
1a00paTOPHBIX 3aHATHN KJ1acc MapKepHas IepeIBIKHAs, KOJIOHKH,
KOHIUIIHOHED, HAOOPHI AEMOHCTPAIIMOHHOTO
000pyI0BaHUs, THCTPYMEHTHI JIJIS
MIPAKTUYECKUX 3aHATUN
YueOHbIe ayAUTOPUH IS 111-205, CTOJI TIPEMO/IaBaTEeIs, CTOJI KOMITBIOTEPHBIH,
MIPOBEICHUS KommbrotepHslit TymOa, MyJIbTUMEIUUHBIN MPOEKTOP, TOCKA
MTPOMEKYTOTHOMN KJ1acc MapKepHas IepeIBIKHAs, KOJIOHKH,
aTTeCTaluu KOHIUIIHOHED, HAOOPHI AEMOHCTPAIITMOHHOTO
000pyI0BaHuUs, THCTPYMEHTBHI JIJIs
MIPAKTUYECKUX 3aHATUN
[Tomemenus asns HTB-303, CTOJI KOMITBIOTEPHBIH, CTYJI, CTOJI MUChMEHHBIH,
CaMOCTOSITENTLHON pabOTHI JleknuonHast BelIalIKa JUIsl OACKIbI, KOMIBIOTEPHASI CETh C
ayIUTOPUS BBIX0I0M B IHTEpHET, KOMITBIOTED
MIePCOHANBHBIN, MPUHTEP, KOHAUIIHOHED
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IMTomemenus misa
KOHCYJIbTUPOBAHUS

111-206,
Jlexumonuas
ayAuTOpUs

CTOJI ITPENOIABATENISA, CTOJI KOMIIBIOTEPHBI,
BeIIaJIKa JIsl OACKIbI, TYMOA,
MYJIbTUMEIUIHBIA IPOEKTOP, YKa3Ka JIa3epHas,
JIOCKAa MapKepHasl EPEABUKHAS, KOJIOHKH,
KOHJIULIUOHEDP, UHCTPYMEHTHI JJ1s1
MPAKTUYECKUX 3aHATUN

IMomemnenus misa
XpaHeHus: 000pyIOBaHUS
1 y4eOHOI0 MHBEHTaps

11-107/2, Cknan
yueOHOro
unseHrtaps 111-107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CucTeMbl 1 METO/IbI 00PaOOTKH TAHHBIX

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-1. OcHoBusbie noustus u onpeaenenus (Tectupoanue) (TectupoBanue)

KM-2. MaremaTuueckue Mozelu JuHaMuueckux cucreM (TectupoBanue)
KM-3. 3amura nabopatopubix padot Ne 1-4 (IlepekpecTHbli ompoc)
KM-4. 3amuTa tabopatopHoii padboTsl Ne5 (IlepexpecTHblii ompoc)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wnpnexc KM- | KM- | KM- | KM-
Howmep Paznen nucourmHb KM: L 2 3 4
pasnena Henens 4 8 12 14
KM:
1 OcHOBHbBIE TEPMUHBI U MOHATHSI B 00J1acTH cOOpa AaHHBIX
TEXHOJIOTHYECKUX ITPOLIECCOB
11 OCHOBHBIEC TEPMHUHBI U TOHATHUS B 00JIACTH U3MEPEHUI +
' TEXHOJIOTHYECKUX ITPOLIECCOB
2 JuHaMuueckre MOJIeIH
2.1 JlnHamMu4yeckue MoIeIn +
3 MeTto1bl U cpesicTBa U3MEPEHUS
3.1 MeToap! 1 CpeacTBa N3MEPEHUS +
4 Cuctembl U3MepeHHs U cOopa TaHHBIX U MPOTOKOJIBI
nepegaun
41 Cucrembl u3MepeHHs U cOopa JJaHHBIX U MPOTOKOJIBI +
' nepeaadn
5 MoHTax CpeacTB U3MEPEHUIN
5.1 MoHTax cpeAcTB U3MEpeHni +
6 CranpapTuzanus 1 cepTudukanus
6.1 Crangaptuzanus U cepTudUKamms +
7 TexHuueckas JOKyMEHTAIHs
7.1 TexHuueckas TOKyMEHTAIUs + +
8 HopmaTuBHas JOKyMeHTAIs SJHEPT€TUYECKOM OTpaciIu
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8.1

HopmaTtuBHas 1oOKyMeHTalUs SJHEPreTUYECKOU OTpaciiu

Bec KM, %:

25

25

25

25
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