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

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaumenoBanue o0pa3oBare/ibHOM nporpamMmmbl: UHGopMauoHHble TEXHOJIOTHH CONPOBOKAEHUS *KM3HEHHOT0
IUKJIA

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
CUCTEMBbI UBMEPEHUSA U CbOPA JTAHHBIX

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yacthb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHHKAMH 00pa30BaTeIbHbIX OTHOLIEHMIT
NMPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Auett y y B1.4.05
IUIAHY:
TpynoeMKOCTh B 3a4€THBIX
Py 1 cemecTp - 2;
eIMHUIAX:
Yacos (Bcero) no yueo0HoM
( ) oy y 72 yaca

IUIAHY:
Jlexnuu 1 cemecTp - 16 yacos;
IpakTuyeckue 3aHATHS He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
JlabopaTopHbie padoThI 1 cemecTp - 16 yacoB;
KoncyabTanuu NPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA
CamocTrosiTesibHasi padoTa 1 cemectp - 39,7 uaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEeHO YUeOHbIM MJIAHOM
HNnasa koHTakTHas padora NPOBOJMTCS B PAMKAX YACOB Ay AMTOPHbIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
IlepexpecTHbI 0IIpOC
IIpome:kyTouHast aTTeCTAIINS:

3a4er ¢ OLEHKOI 1 cemectp - 0,3 yaca;
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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 CHUCTEMAaxX YIPABICHHs pa3IMUYHbIMU IPOMBIIIJIEHHBIMA OOBEKTaMH.
[TocTpoeHne nTUHAMUYECKHX MOJENEH TEXHOJIOIMYEeCKHX MHporeccoB. V3yueHue MpUHIMIIOB pabOTHI C
(YHKLIMOHAIBHBIMH CXEMaMH B COOTBETCTBHUE C COBPEMEHHBIMH CTaHIapTaMH. .
3agauu AMCUMIIMHBI
- U3y4eHHe IPUHLUIIOB cOOpa JAHHBIX JUIS ITOCIEAYIOIEr0 MOHUTOPUHIA U YIIPABICHUS
TEXHOJIOTMYECKUM IIPOLIECCOM;
- OCBOEHHME METO/I0B IIOCTPOEHHUE AUHAMHUYECKUX MOJIeNIeH TEXHOIOIHYECKUX O0BEKTOB,
IPOEKTHPOBAHUS CHCTEM U3MEPEHHI U cOOpa JaHHBIX, a TAKXKE METOJaxX MX MapaMeTPHUIECKOro 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 HHAMKATOPAMHU A0CTUKEHUs] KOMIIETeHIIUIi:

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIETEeHIT HHIHKATOPA 10CTHKEHHS
KOMIEeTeHLHH

IIK-2 Cnocoben U ]1-2mk-2 Pa3pabarsiBaeT 3HATh:
OCYIIECTBIISATh MaTeMaTHYEeCKHE MOICITH - OCHOBHBIE ITPUHIUINBI OPTaHU3 AN
COIIPOBOXKICHHUC CIIOKHBIX TEXHUYECKUX CUCTEM roCcyAapCTBEHHOMN CI/IUCTeMLI obecrieueHus
HAYKOEMKHUX U3JCTHN 1 €INHCTBA U3MEPEHUN, HOPMATHUBHBIE
KOMILIEKCOB Ha BCEX JOKYMEHTBI, PETYJIUPYIOLIHUE CUCTEMY
CTaIUSAX YKU3HEHHOTO ITUKJIa METPOJIOTHYECKOTO 00SCIICUCHNS,
C WCTIOJIb30BAHUEM - 0a30BbI€ MOHATHUS TEOPUU MTOTPEIIHOCTH
UHGOPMALIMOHHBIX Y HEOIIPEIEIEHHOCTH U3MEPEHUN;
TEXHOJIOTHUI - IIPUHLUIIBI [IOCTPOEHUS CUCTEM

nH(pOpPMaAIIMOHHOTO 00ecTIeueHUs U
OpPraHU30BBIBATH COOP NAHHBIX IS
aBTOMATU3UPOBAHHBIX CUCTEM YIIPaBJICHUS
00BEKTaMU IPOMBIIITIEHHON
TEIJIODHEPTETUKH,

- OCHOBHBIE BUJIbl U METObI U3MEPEHUI
Pa3IMYHBIX TEXHUYECKUX BEJIMYUNH;

- OCHOBHBIE BHJIBI M CIIOCOOBI MTepe1adun
JIAHHBIX K aBTOMAaTHU3UPOBAaHHBIM
CHUCTeMaM yIpaBlieHUs 00bEeKTaMu
MIPOMBIIIICHHOM TETIJIOOHEPTETHUKHU.

YMETB:
- OIIPEACIIATh METPOJIOTMYECKUE

XapaKTEPUCTHKH CPEIICTB H3MEPEHHUS,
¢dopmupoBath TpeOOBaHUS K TPHOOPHOMY
NapKy MPEATPHUSITHS;

- COCTaBJIATH (PYHKIIMOHAJIBHBIE CXEMBbI
KOHTPOJIbHO-U3MEPUTENHHBIX U
MH(POPMALMOHHO-U3MEPHUTEIbHBIX CHCTEM;
- IPOU3BO/IUTH OIEHKY TIOTPEIIHOCTH U
HEOIPEIEIEHHOCTH Pe3yIbTaTOB
WU3MEpPEHHI;

- IPUMEHSTh COBPEMEHHBIE CUCTEMBI




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

JluciumiimHa OTHOCHUTCS K OCHOBHOW TpO(eCCHOHAIbHOW 00pa3oBaTeNbHOW MporpaMme
NHudopmanimoHHble TEXHOJIOTHH COMPOBOXKICHUS XKM3HEeHHOTO Inkia (manee — OIIOII), nanpaBneHus
noarotoBku 13.04.01 TemnosHepreTrka U TEIJIOTEXHUKA, YPOBEHb 00pa30BaHus: BhICIIEE 0Opa3oBaHUE -

Marucrparypa.

basupyercs Ha ypoBHe BbiclIero oopa3oBanus (0akaiaBpuaT, ClIEHUAIHUTET).

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




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO1as TpyI0eMKOCTh JUCHUILTMHBI COCTABIISET 2 3a4€THBIX eMHHUIIBL, 72 yaca.

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

Pasesb1/TeMbl 8| a
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 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 6 1 2 2 - - - - - - 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 6 2 2 - - - - - - 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 TIOHATHS B 00JIaCTH
cOopa JaHHBIX TEXHOJOIMYECKNX IpoIeccoB”
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[1], 9-39
[5], 5-7
2 JlnHamuueckne Moaenu 8 2 2 - - - - - - 4 - Camocmoamenvnoe uzyuenue
2.1 | JluHamMudeckue MOICITH 8 2 2 - - - - - - 4 - meopemuyueckozo mamepuana: Vzyuenue

JIOTIONTHUTEIHHOTO MaTepralia o pasaery
" lnnamuueckue moaenu"

Ilo0zo0mogka K ayOunopHblv 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOITHEHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Iloozomoeka Kk meKyuiemy KOHmMpPOJio:
IToBTOpEeHue MaTepuana no pasaeny

" TuHamuueckne Moaeu"

H3yuenue mamepuanos iumepanmypHvlx
UCHOYHUKOG:
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[2], 20-48

MeTtoapl 1 CpeacTBa
HN3MEPCHUA

Camocmoamenbroe uzyueHue
meopemuuecKo2o mamepuaia. I/I3yquHe

3.1

MeTtoapl 1 CpeacTBa
HN3MEpCHUA

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

4.1

CucTteMbl HU3MEpPEeHUs U
cOopa NaHHBIX U
MIPOTOKOJIBI IEpeIauu

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"CucTteMbl H3MEpeHUs U cOopa JaHHBIX
MIPOTOKOJIBI Iiepeaayn"

Ilo0z0mogKa K ayOumopHvlM 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboTHI
Iloozomoeka K nabopamopnoii pavome: J1iist
BEITIOJTHEHUS 33JJaHUI TI0 JIA00OPaTOpHOU paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3a]1a4u BBITIOJHEHUS 1Ta00paTOPHOH 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

Camocmosamenbhoe ulyuenue
meopemuuecKozo nwamepuaa. I/I3yqu1/Ie

5.1

MoHTax cpeacTB
U3MepeHuil

JIOTIOJTHUTEIBHOTO MaTepraa 1o pasaery
"MoHTaX CpeACTB U3MEepeHUH"

Iloozomogka domauinezo 3adanua:
IToxroToBka gOMAIIHETO 3aJaHUS HalpaBieHa
Ha OTPabOTKY YMEHUIl pelIeH s
npodeccroHaNbHBIX 33/1a4. JlomanHee 3aiaHue
BBIJAETCS CTYACHTAM I10 U3yYCHHOMY B pa3Jielie
"MoHTax CpeICTB U3MEPEHUN" MaTepuaiy.
JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
U3Y4IHUTh JIUTEPATYpPy U pa3oOpaTh NpUMeEpHI
BBITIOJTHEHHS IOX00HBIX 3aanuil. [IpoBepka
JIOMAIITHETO 3a/1aHUsI IPOBOAUTCS IO
NPE/ICTaBJICHHBIM ITUCbBMEHHBIM paboTam.
Ilo020mogKa K ayoumopHsM 3aHAMUAM:
[TpopaboTka JeKnH, BBIOJIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTh
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEHHS 33/1aHUH 110 JTa0opaTopHOi padoTte
HEOOX0ANMO MPEIBAPUTEIEHO U3YUHTh TEMY 1
3aj1a4M BBITIOJHEHHMS JJaOOpaTOpHOIl paboTHI.
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IloBTOpenue maTepuana mno pasaeny "MoHTax
CPEACTB U3MepeHuit"

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

CamocmosamenbHoe ulyuenue
meopemuuecKoz2o mamepuaia. I/I3y11eHI/1e
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7.1 Texauueckas 6 2 2 - - 2 - JIOTIOJTHUTEIBLHOTO MaTepuana o pa3aeny
JIOKyMEHTaLus "TexHuueckas foKkyMeHTanus"
Ilod20mogKa K ayOumopHim 3aHAMUAM:
ITpopaboTka IeKnnH, BEIOTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilooz0mogKa K meKyuiemy KOHmpoJio:
IToBTOpEHNE MaTepuana Mo pasaety
"TexHuueckas TOKyMeHTanus"
H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:
[1], 246-297
8 HopmartuBHas 6 2 2 - - 2 - IlodzomogKa K neKyuiemy KOHmMpOoio:
JOKyMEHTAIMs IToBTOpeHne MaTepuaa 1o pa3aeiy
SHEPreTUYECKOU "HopmaTuBHas TOKyMEHTALUs 3HEPTETUIECKOM
oTpaciu oTpacan"
8.1 HopmartuBHas 6 2 2 - - 2 - Ilodzomogka K ayoumopHvlm 3aHAMUAM:
JOKYMEHTAIHs ITpopaboTka neKnnH, BEIOIHEHUE U
SHEPreTHIecKOn MOJTOTOBKA K 3amuTe 1a0. paboTs
0Tpaciu Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"HopmaTuBHas TOKyMEHTALUs SHEPTETUIECKOM
oTpaciu"
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[1], 197-236
3a4er ¢ OLEHKOi 18.0 - - - 0.3 - 17.7
Bcero 3a cemectp 72.0 16 16 - 0.3 22 17.7
Hroro 3a cemecTp 72.0 16 16 - - - 0.3 39.7

IIpumeuanue: Jlek — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texkymmiit KoHTposb; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosHble mepMunbl U NOHAMUA 8 00AACmU cOOPA OAHHBIX MEXHOL02UECKUX NPOUECCO8

1.1. OcHOBHBIE TEPMUHBI U MOHATHS B 00JIACTH U3MEPEHUN TEXHOJIOTHUYECKUX MPOIIECCOB

[TpuumHbI 1 cr1OcOObI M3MEpPEeHUs U cOOpa JAHHBIX TEXHOJIOTMYECKHX IporeccoB. OnpeaencHue
SCADA, PLC. Metponorus. EnuactBo n3mepenuii. CriocoObl o0ecrieueHus AMHCTBA H3MEPCHUM.
Mertponoruueckoe obecrnieuenne. Llenn metponorndeckoro obecneueHusi. CyObeKTbl METPOJIOTHH.
MextyHapoiHOe MeTpoJoruieckoe obecrneueHue. PernonanbHoe METposornyeckoe ooecreueHue.
HanumonansHoe metponoruueckoe odecrneuenue. Cucrema CU. M3mepenus. Ipsmble usmepenus.
CoBokynHble u3Mepenusi. KocBeHnble uamepenusi. CoBMeCTHbIE U3MEpPEHUSI. MeTO bl U3MEPEHU.
[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
HE [IPEAYCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. Pacyer morpemiHocteii B BupTyaibHou cpene SiminTech;
2. Pa3zpaboTka JMHAMUYECKON MOJIEH 33 JBH)KKH C TIepeiayeli CUTHAJIOB B 0a3y JJaHHBIX;
3. Pa3paboTka AMHAMHYECKOW MOJIENIN TEIIONEPEAAOIICH MOBEPXHOCTH;
4. Pa3paboTka TMHAMUYECKON MOJIENH TypOOarperaTos;
5. IlpoBeneHue u3MepeHui 1aBieHus, TEMIIEPATypbl, YPOBHS, pacxo/a.

3.5 KoncyabTanuu

Ayoumopuvie KoHCYAbmauuy no Kypcogomy npoekmy/pabome (KIIP)

1. KoHcynpranuu HampaBleHbl Ha BBINOJHEHHE pa3/ie]loB KypCOBOTO TMPOEKTa MO
PYKOBOJCTBOM HacTaBHHWKa (mpermogaBarelisi). B paMkax 4YacoB Ha TPYIIIOBBIC
KOHCYNbTallMM pa30uparoTcs Hauboliee Ba)KHbIE YacTH PACUYETHBIX 3aJaHHil pasjaena
"HopmaTtuBHas JOKyMEHTalUsl SHEPreTUUecKoil oTpacaun”

I'pynnosvie koncyromayuu no pazoenam oucyuniutst (1K)

1. OGcyxneHue MatepuasioB 1o Keicam paszaena "OCHOBHbIE TEPMUHBI U MOHATHS B 001acTH
cOopa TaHHBIX TEXHOJIOTUYECKUX MPOIIECCOB"

2. OOcyxIaeHHe MaTepralioB 10 KeiicaM pazjena "JlnHaMudeckne MoIeiu"

3.  OO0cyxaeHne MaTepHaloB 10 KeiicaMm pazaena "MeTosl U cpeacTBa u3MepeHus"

4. OOcyxIeHne mMaTepualioB 1Mo Keiicam pasnena "Cuctembl U3MEpeHus U cOopa JaHHBIX U
IIPOTOKOJIBI ITepeaayun”

5. OO6cyxneHnne MaTepualioB 1Mo Keiicam pasaena "MoHTax cpecTB u3MepeHui"

6. OOcyxaeHre MaTepuajoB Mo kelicam paszaena "Cranaapruszanus U cepTudukanus”

7. OOcyxaeHne MaTepHalioB 10 kKeiicam pasnaena "TexHuueckast JoKyMeHTanus "

8. OO0cyxneHue MarepuasoB 1o keiicam pasgena "HopmaTuBHas JIOKyMEHTalMs

SHEpPreTHYecKon orpacan’”
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. KoHcynbranuu HampaBlIeHbI HA MOJYYCHUE WHIAWNBUAYAIBHOTO 3aJIaHUS JJIS BBHITIOJHEHUS
Yy y4 Y
KOHTPOJIbHBIX MEpONpusATUil o pazaeny "TexHuueckas JoKyMeHTanus"
3. KoHcynbranuu HampaBJIeHbl Ha MOTYYCHHE WHIUBUIYATHHOTO 3aJaHUS JUIS BBITOJHECHUS
KOHTPOJIBHBIX MEPOINPUITUH MO0 pasneny "HopMaThBHAs JOKyMEHTaIMs SHEPreTHUYECKOU
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

Sannasmp OBalg;{I:(?ol;ii};z};iijlcofwy;z};ﬁjang JICIUTUTIEE I/IH,I[II/fI(();I;;)pOB COOTBETCTBUU C 11.3.1) (TN ¥ HAUMEHOBAHUE)
1/2[3]4]5]6]|7]8

3HaTh:

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

aBTOMAaTH3HPOBAHHBIM CUCTEMaM YIPaBJICHUS 00BEKTaMU N-2nk-2 + |+ MaremMarnueckue MO

IIPOMBIIIEHHOM TEMJIO3HEPreTUKU JUHAMHAYECKHUX CUCTEM

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

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

MIPUHIIMIIBI TOCTPOEHUS CUCTEM MH(OPMALIMOHHOTO TectupoBanue/KM-1.

o0ecrie4eHrs: ¥ OPraHU30BBIBATh COOP JAHHBIX JJIS WTL-2 w44 OCHOBHbIE MOHATUS U

aBTOMATHU3HPOBAHHBIX CHCTEM YIIPaBJICHUS 00bEKTaMU H-2me onpexaenenus (TectupoBanue)

IIPOMBIIIJIEHHON TEIJIO3HEPT€TUKU

0a30BbIC TIOHATHS TEOPUH ITOTPEITHOCTH H Tectupoanue/KM-1.

HEONPENEICHHOCTH U3MEPEHU N-2nk-2 + | + OCHOBHbIE NOHSATHS U
onpexnenenus (TectupoBanue)

OCHOBHBI€ ITPUHIHUIIBI OPraHU3alUH TOCYJapCTBEHHOMN TectupoBanne/KM-2.

CUCTEMBI O0eCTieueHusl eJMHCTBA U3MEPEHUIN, HOPMATHBHbIE V202 + 14 Matemaruueckue MoJenu

JOKYMEHTBI, PETYJIUPYIOLINE CUCTEMY METPOJIOTHYECKOTO JUHAMHYECKHUX CHCTEM

o0ecrnieuyeHus

YMersn:

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

peanu3aluy pa3InyHbIX aITOPUTMOB YIIPABJIEHUS U OLIEHKU N-2nk-2 + |+ 3amura 1ab0paTopHbIX paboT

KadecTBa pabOThl CHCTEM PETYITHUPOBAHMS No 1-4

IIPOU3BOJUTH OLEHKY MOIPEIIHOCTH ¥ HEONIPEIEIEHHOCTH [TepexpectHslii onpoc/KM-3.

pe3yIbTaTOB U3MEPEHUN N-2nk-2 + | + 3ammTa 1a00paTOPHBIX pabOT
No 1-4

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

M3MEPUTENBHBIX U HH(POPMALIMOHHO-U3MEepUTENbHBIX cucteM | M/I-2nk-2 + | + | 3amuTa nabopaTopHOI paboTHI

Ne5

12




OIIPEAEISTH METPOJIOTHUECKHE XapaKTEPUCTUKU CPEICTB
u3Mepenusi, opmMupoBaTh TpeOOBaHUS K IPUOOPHOMY MAPKY
HPEANPUSATHS

N/I-2mx-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
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KM-1. OcnoBuble noustus u onpezaenenus (Tectupoanue) (TectupoBanue)
2. KM-2. MareMatruueckue MOJIein TMHaAaMU4YecKuX 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:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

3auem ¢ ouenxou (Cemecmp Nel)
OcHOBHas 4acTh 3a7aHus BBITIOJIHEHA BepHO. Ha onosiHuTeNbHbIE BOITPOCH! OBLIN JaHBI HETIOJIHBIC
OTBETHI.

B numiom BeIcTaBIsieTcs omieHKa 3a 1 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-
CIIPaBOYHbIE CHCTEMBI:

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 aynuropun, OcHaenue
HaHMeHOBaHHe
Y4eOHble ayAUTOpUU IS [11-206, CTOJI IIPENOAABATENS, CTOJ KOMIIbIOTEPHBIN,
[IPOBEICHHUSA JIEKIIUOHHBIX JlekunoHHas BeIIaJIKa JIsl OCKIbI, TyMOA,
3aHATUHN U TEKYILETO ayauTOpUs MYJIbTUMEAUIHBIN POEKTOP, YKa3Ka Ja3epHasi,
KOHTpPOJIA JI0OCKa MapKepHas IepeIBUKHast, KOJIOHKH,

KOHJULMOHEP, UHCTPYMEHTHI IS
MPAKTUYECKUX 3aHITUI

VY4eOHble ayAUuTOpUU IS [1-205, CTOJI ITPENOAABATEIIS, CTOJI KOMIIBIOTEPHBIH,
IIPOBEICHUS KomnerotepHslit TyM0a, MyJIbTUMEIUHHBIN TPOEKTOP, TOCKA
1a00paTOPHBIX 3aHATHH KJ1ace MapKepHas IepeABUKHAas, KOJIOHKH,

KOH/IUIIUOHEP, HAOOPBI AEMOHCTPALIMOHHOTO
000pynoBaHus, HHCTPYMEHTHI JUIst
[IPAKTUYECKUX 3aHATUN

VY4eOHble ayAUuTOpUU IS [1-205, CTOJI IIPEI0/1aBaTeNsl, CTOJI KOMIIBIOTEPHBIH,

IPOBE/ICHUS KomnbroTepHblit TyM0a, MyJIbTUMEIUHHBIN TPOEKTOP, TOCKA
MPOMEXKYTOUHON KJiacc MapKepHast epeBIKHAs, KOJOHKH,

aTTecTalluu KOH/IUIIUOHEP, HAOOPBI AEMOHCTPALIUOHHOTO

000pynoBaHus, MHCTPYMEHTHI JIJIs
IIPAKTUYECKUX 3aHATUN

ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCHbMEHHBIH,
CaMOCTOSATEIIbHOM JlekuponHas BeIIaJIKa JUIsl OJEK/IbI, KOMIIBIOTEPHAS CETh C
paboTHI ayTUTOpUS BBIX0O7IOM B IHTEpHET, KOMITBIOTED

MIEPCOHAIBHBIN, IPUHTEP, KOHIUITUOHED
ITomemenus s 111-206, CTOJI TIPEMO/aBaTEINsI, CTOJ KOMIIBIOTEPHBIH,
KOHCYJTbTUPOBAHUS Jlexmonnas BelIalIKa JIsl OACKIbI, TyMOa,
ayIUTOpHUs MYJIbTUMEANIHBIN POEKTOP, YKa3Ka Ja3epHasd,

JIOCKa MapKepHas IepeBUKHasA, KOJIOHKH,
KOHJIULIHOHEDP, HHCTPYMEHTHI JUIS
IIPAKTUYECKUX 3aHATUN
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TTomemenust misa
XpaHeHus: 000pyI0BaHUS
U y4eOHOr0 MHBEHTapsI

11-107/2, Cknan
y4eOHOT0
unseHraps 111-107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Cucremsl HU3MCPCHUA U c60pa JaHHBIX

(Ha3BaHME AUCIMILIMHBI)

1 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 (IlepekpecTHblii ompoc)
KM-4. 3amuTa tabopatopHoii padboTsl Ne5 (IlepexpecTHblii ompoc)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

Wnpnexc KM- | KM- | KM- | KM-
Howmep Paznen nucourmHb KM: L 2 3 4
paznena Henens 4 8 12 16
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 Meroasl 1 cpencTBa U3MEpPEHUs + +
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, %:

15

15

45

25
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