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

Hanpagienue noaroroBku/cnenuaiabiocth: 13.03.03 DHeprerudeckoe MANIHHOCTPOEHHE

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: ABTOMaTI/I3I/lpOBaHHbIe rujipaBju4€CKUE€ U TIHCBMATHY€C€CKHUE
CUCTEMBbI H arperaTbl

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
METPOJIOI'UA AU TEINVIOTEXHUYECKHUE UBSMEPEHUS

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/ibLHOM
Oo0si3aTenbHas
NMPOrpaMmbl:
Ne quCHMIIMHBI 10 Y4eOHOM
el y y 51.0.31

MJIAHY:

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemectp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

7 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

JlabopaTopHbie padoThI

7 cemecTp - 16 yacos;

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

7 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
JlabopaTopnasi pa6ora

IIpomeskyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

7 cemectp - 0,3 uaca;

MockgBa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

Bnageney, Jonbukosa H.C.
IIpenonasarenn Nperagurarop  R€789edb1-DolbikovaNs-479113b H.C. lonbuxoBa
(LOIKHOCTB) (mozmucs) (pacmupoBKa IOIIUCH)

COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K

PykoBogutens Gnaneren Moveprura FLV.
00pa3oBaTeILHOM MPOrpaMMbI Vaerwgmarop __R1dBI3308-PocherninaNI-bbd4793 H.N. Tloyepnuna
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (Tmoamucs) (pacmudpoBKa MOIIHCH)

3BaHUE)

MoanucaHo 3NeKTPOHHON nognuceio ®TEOY BO «HUY «M3IU»
Ceenennn o enagensue L3N M3K

3aBelyIOLIMi BBITyCKaIOIIEH Brenenes Borkos A.B.
Kadeapsl Vinermndnratop R36959360-VoIKoVAV-775a7257 A.B. Boakos

(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa HOIIHCH)
3BaHUE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Lenap ocBoeHMs AUCHMILIMHBI. L[enbl0 OCBOCHHSA NHMCLUIUIIMHBI ABJIACTCS H3YyYCHHE OCHOBHBIX
IOHATUM METPOJIOTUM , IPUHIMIIOB, METOAOB M TEXHUYECKMX CpPEICTB HU3MEPEHHUsI OCHOBHBIX
TEIUIOTEXHUYECKUX BEJINYHMH
3agauu AMCHMIIMHBI
- OCBOEHME 0A30BbIX NOHATHI METPOJIOTUH, METOAMK OLIEHKH ITOTPEUIHOCTH PE3Y/IbTaTOB
U3MEPEHHU;
- OCBOEHME 0A30BbIX METO/I0B M CPEJCTB U3MEPEHUS TEINIOTEXHUYECKUX BEJTUYUH.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

Kon n HanmeHoBaHue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s
KOMIIETeHI MU HHAUKATOPA JOCTHKEHHUSA
KOMIICTCHIINH

OIIK-6 criocoben W /1-20mnk-6 Beimonuser 3HaTh.
IIPOBOJIUTH NU3MEPEHUS U3MEpEeHUs PU3NIECKUX - OCHOBHBIC IIOHATHA MCTPOJIOTUH,
(bU3HYSCKUX BEIINYMH, BEJIMYMH, 00pabaThiBaeT CHCTCMHEIC H HCCHCTCMHBIC CAHHHITEL
OIpeAEIAIOIIUX padboTy pe3ynbTaThl U3MEPEHUN U M3MEPeHHUsE HUBHICCKUX BETUINH; BHIBL U
SHEPreTUYECKUX MaIlKH U OIICHUBAET MOTPEIIHOCTh METO/IbI H3MEPEHHH TEIIOTEXHUYCCKUX
YCTaHOBOK BEJIMYUH;;

- METOAHMKHN 00pabOTKH Pe3yIbTaTOB
u3MepeHuil, pacuet norpemnocrtei CU,
CHOCOOBI UX YCTPAHEHHUS.

YMETB:

- OLICHUBATh MOTPEIIHOCTh U3MEPEHUN U
OMpCACIATh NMApaMCTPhI, BIUAIONIUC HA UX
TOYHOCTb;

- YMETb BBIOMPATh METO/Ibl H3MEPEHUH,
OTIpeNIeNAIOIUX PadoTy IHEPreTHYECKUX
MallvH 1 YCTaAaHOBOK U OIIPCACIATH
METPOJIOTHYECKHUE XapaKTEPUCTUKHU
cpenctB uzMepenust (CH) B 3ajaHHBIX

eIMHUIIAX.
OIIK-6 criocoben N/T-3omk-6 JleMoHCTpUpYeET 3HATh:
MPOBOJIUTH U3MEPEHUS 3HAHWE [PUHIHIOB AeicTBHs | - IPUHIMIB! ICHCTBUSA U YCTPOHCTBO
(GU3NUECKUX BETHYMH, CPEICTB U3MEPEHHUS THIIOBBIX IIPHOOPOB JUTS H3MEPEHHSI
OIpEAETAOMUX padboTy SNEKTPUUYECKUX 1 AIIEKTPUUYECKUX U HEAIEKTPUUECKUX
SHEPreTUYeCKUX MAIIMH U | HEANEKTPHUUECKUX BETUUYNH BCJIMYIMH.
YCTaHOBOK

YMETh:

- UIBMCPATH OCHOBHBIC IMApaMCTPhI
TEXHOJIOTHYECKOTO 00BEKTA C IIOMOIIBIO
HU3MCPUTCIIBHBIX HpI/I60pOB
O6H_[erOMBIHIJ'IeHHOI‘O Ha3Ha4YCHU.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JuctunnuHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHON 00pa3oBaTelbHON MpOrpamMme
ABTOMaTH3WPOBAaHHbBIE THAPABINYECKHE U IMHEBMATUYECKHWE cHCTeMbl U arperartbl (nmamee — OIIOI),
HarpaBieHus: noarotoBku 13.03.03 DHepreTudeckoe MaIMHOCTPOCHHUE, YPOBEHb 00pa30BaHUSs: BBICIIIEE
oOpa3oBaHue - OakaiaBpuar.




Tp660BaHI/I$I K BXOJHBIM 3HAHUAM U YMGHI/I}IMZ
- 3HaTh JlucrumuinHa 6a3upyeTcs Ha CIeAYIOMUX AUCIUIUHaX: Pusnka, Xumus, TepMoauHaMuKa 1
TEIUI0- U MacCOOOMEH, DIIEKTPOTEXHUKA U 3JIEKTPOHUKA

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOIHEHUH
BBIITYCKHON KBaTH(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

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

Pasnensr/TeMsl

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) MO BHJaM y4eOHOH paboThI

m
05| &
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Mertponorus, 11 7 4 - - - - - - - 7 - Ilodz0moeKa K meKyuiemy KOHmpoJiio:
OCHOBHBbIE MTOHSTHS U [TpopaboTka MaTepHaIOB JIEKLUH U MTOJrOTOBKA
onpenenenus. Cnoco6s K TeCTUpOBaHHIO 1o Teme 1 " MeTposorus,
o0ecrieyeHus eIMHCTBA OCHOBHBIE NMOHATHSA U onpeaeieHus. Crnocoos!
U3MepeHuil obecrieueHus: eTUHCTBA U3MEpEeHUit"
11 Mertponorus, 11 4 - - - - - - - 7 - H3yuenue mamepuanog 1umepamypHslx
OCHOBHBbIE MTOHSTHS 1 UCIOYHUKOG:
onpeaenenust. CnocoObl [1], 3-15
obecrieueHNs CIMHCTBA
M3MEpEeHUH
2 DJIeMEeHTHI TEOpUHU 11 4 - - - - - - - 7 - Ilodzomoeka K meKyuiemy KOHmMPOJIio:
MIOTpeITHOCTEH ITpopaboTka MaTepHaIOB JIEKIIUH U ITOrOTOBKA
2.1 DJIeMEeHTHI TEOpUHU 11 4 - - - - - - - 7 - K TECTHPOBAHHIO 110 TeMe 2 " DIIeMEHThI TEOPHH
MOTPEIIHOCTEH norpenrHocTen"
H3yuenue mamepuanog 1umepamypHbix
UCHOYHUKOB:
[1], 18-58
[3], 8-24
3 OO61ye cBeAeHHs O 25 8 4 - - - - - - 13 - Iloozomoexa Kk nadbopamopnoi pabome: Jlns
METO/IaxX U3MEPEHHUS BBITIOJTHEH U 33/IaHUH 10 TabopaTopHoi paboTe
TEMIIEPaTypHl. HE0OX0AMMO TPeBApUTEIEHO U3YUHTh TEMY 1
TepmonpeobOpazoBare 3a71a4M BBITIOJIHEHHMS JlJabopaTopHoii padoTsl. [To
Y COTIPOTHBIICHHUSL. MeroauyecknM yKa3aHUsIM" TTOJITOTOBHTh
DJIeMEHTBI TEOpHH [TpoToxou As1st BEIIOJIHEHHS J1a00paTOPHOH B
TepMorap, COOTBETCTBHHM C YKa3aHMSIMH, TaK K€ U3YUUTh
TEPMOIEKTPHUECKHE BOIIPOCHI BAPUAHTOB 00pabOTKU pe3yIIbTaToB
npeoOpa3oBaTeIn M3MEpEeHUi.
3.1 OObu1ie cBeIeHUs 0 25 8 4 - - - - - - 13 - H3yuenue mamepuanoe numepamypnsix

5




METOo/1aX U3MEPEHUs
TEMIIEPaTypHl.
Tepmonpeobpazosaten
Y CONPOTHBIICHHS.
DJIeMeHTHI TEOpUHU
Tepmorap,
TEPMOIIICKTPHICCKHE
npeoOpa3oBaTenn

UCMOYHUKO8.
[2],4-16,63-74

OOmume cBeneHust 00
W3MEpEeHUH TABJICHUS ,
Pa3HOCTH JaBJICHUH,
HU3MEPEHHUE YPOBHS

19

11

4.1

O6uiue ceeaeHus 06
I/ISMepeHI/II/I JaBJICHUA ,
pa3HOCTH JIaBJICHUH,
HU3MepEHNE YPOBHS

19

11

Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOAUMO TPEBAPUTEIEHO U3YUHUTh TEMY U
3a7ia4M BBITIOJIHEHHMs JTabopaTtopHoit padoTsl. [To
MeTtoandeckuM yKa3aHHUsAM" MTOJTOTOBUTH
[TpoToxoun As1st BBIOIHEHHS J1a00PaTOPHOH B
COOTBETCTBUHM C YKa3aHUAMH, TaK K€ U3yYUTh
BOIIPOCHI BAPUAHTOB 00pabOTKH PE3yJIbTaTOB
HU3MEpEHUil.

Hzyuenue mamepuanog 1umepamypHsix
UCHIOUHUKOG:

[2], 23 -28; 55

OO01mue ceeaeHns 0o
M3MEPEHUH Pacxojia u
TEIJIOTHI

17

5.1

OOwue ceeneHus 00
M3MEPEHNH PacXojia U
TCILJIOTHI

17

Iloozomoeka K nabopamopnoii pabome: J1ist
BBITIOJTHEHHS 33/1aHUH 110 J1abopaTopHOi padore
HEO0XOIMMO NPEABAPUTEIHHO U3YIUTh TEMY H
3a]1a4y BBITIOJIHEHHUS 1JabopaTropHoi paboTsl. 1o
MeTtoandeckuM yKa3aHusAM" MOJTOTOBUTH
IIpoToKou1 715 BEIOJIHEHUS 1Tab0opaTOPHOIl B
COOTBETCTBHUH C YKa3aHUAMH, TaK )K€ U3yUUTh
BOTIPOCHI BAPHAHTOB 00PaOOTKH pe3ysIbTaTOB
HU3MEpeHUil.

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[2], 29 - 34, 47 -53

MCTOHI)I " CpeaACTBa

aHali3a )KI/I,HKOCTCf/'I.

MCTOHI)I " CpeaACTBa
aHaJim3a CoCcTtaBa ra3oB

24.7

12.7

6.1

Mertons! u cpeacTBa
aHaJu3a KUJKOCTEN.
Mertonbl U cpeacTBa

24.7

12.7

Iloozomogka K 1adopamoproii pavome: JIns
BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
HE0OX0AMMO TPEIBApUTEIEHO U3YYHTh TEMY 1
3a[1a4y BBITIOJHEHHUS 1JabopaTtopHOU paboTsl. 1o
MeTtoandeckuM yKa3aHusiM'" MOATOTOBUTH
[IpoToKouT 715 BEIIOJTHEHUS 1Tab0paTOPHOIL B
COOTBETCTBHUH C Y Ka3aHUAMH, TaK )K€ U3YIUTh
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aHalJiu3a coCTaBa ra3oB

BOIPOCHI BAPUAHTOB 00pabOTKH pe3yJIbTaTOB
HU3MEpEeHUil.

3a4er ¢ OLEHKOI 0.3 - - - 0.3 -
Bcero 3a cemecTp 108.0 32 16 - 0.3 59.7
Hroro 3a cemecTp 108.0 32 16 - - - 0.3 59.7

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM

npoektam/padboram; MKKII — nnauBuiyansHble KOHCYIBTAIIMH 110 KYpCOBBIM ITpoekTaM/padoram; ['K- rpynmnoBsie KOHCYIbTAIMH 110 pa3aeiaam
muctumunael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Memponoeus, ocrHogubie nonamus u onpedenerus. Cnocobwl obecneuenus eOuncmea

usmepenul

1.1. Metposorus, OCHOBHBIE MOHATUS U onpeaeneHus. CrocoObl obecrieueHus eJMHCTBA
HM3MEpEHU

Mertponorusi, OCHOBHBIE TMOHATUS U ompeneneHus. CrnocoObl oOecrieyeHus] €AUHCTBA
u3MepeHuil. dusndeckas BenuuuHa. [IpsiMble, KOCBEHHbIE, COBOKYIIHBIE, COBMECTHBIE M3MEPEHUSI.
OrtanoHsl W paboume cpenctBa u3MepeHwil. Knaccudukanus cpeiactB HM3MepeHHs IO HX
TEXHUYECKOH CTpPYKType: HU3MepUTeNbHble INpuOOpsl U IpeoOpa3oBaTesid, HW3MEPUTEIIbHbIE
KOMIUIEKTBI, U3MEPUTEIbHBIE CUCTEMBI U U3MEPUTEIbHBIC KaHAbI. .

2. Dnemenmol meopuu nocpeuinocmen

2.1. DneMeHTHl TEOpUHU TOTPEIIHOCTEH

OneMeHTsl TeopuM norpemHocted. KonnuecTBeHHas oreHka norpentHocteil. Pasnosunnoctu
HOTPEIIHOCTEH: CHUCTEMAaTUYEeCKUE U  ClydaliHble, aJJUTUBHBIE M MYJbTUIUIMKATHUBHBIE.
Mertposiornueckne XapakTEpUCTUKH CpelIcTB u3MepeHus. OLeHKa MOTrPEelHOCTEN IIPU NPSAMBIX U
KOCBEHHBIX TEXHUYECKUX U3MEPEHUSIX..

3. O6mue CcB8e0eHUsL 0 Memooax U3Meperus memnepamypasl. TepMonpeo6pa306ameﬂu
conpomueieruA. Onemenmul meopuu mepmonap, mepmosJjieKkmpuiecKue npeo6pa306ameﬂu

3.1. O0uue cBefeHus 0 METO/IaX U3MEpPEHUs TemIieparypsl. TepmornpeobpazoBarenu
COIIPOTHUBJIEHUS. DJIEMEHTBI TEOPUH TEPMOIIAP, TEPMOIIEKTPUUECKUE NIPE0OPa30BATEIH

OO0ume cBeieHUsl O METOJIaX M3MEpeHus: TeMuepaTypbl. TemneparypHsele mKaiabl. KoHTakTHBIE
CHU TtemmepaTypbl: CTEKISHHBIE W MaHOMETPUYECKHE TEPMOMETPHL. TepMomnpeoOpa3oBaTenn
comporuBnenus (TIIC), rpagyupoBOuYHBIE XapaKTEPUCTHUKH, KOHCTPYKTUBHOE MCIIOJHEHHE.
Bropuunbie npuOopsbl U1sl H3MEpEHUsl TEMIIEpaTyphbl, Ha3HaUE€HUE U IpUHLHUI AercTBUg. CrocoObl
ycraHoBkn CH. Tepmomaper (TII). DnemeHTsl Teopum TepMomnap, BBeJIEHHE IONPAaBKH Ha
TEMIEPATypy CBOOOJHBIX KOHIIOB, Y/UIMHSIOIIME NPOBOJAA, CTAaHJIAPTHBIE T'PaTyHpPOBOYHBIE
XapaKTEePUCTHKHN, KOHCTPYKTUBHOE MCIOJHEHUE. AHAJIOrOBble U IM(POBBIE BTOPHUUYHBIE MPUOOPHI
tuna KC, PMT, Texunorpad. Crnoco6wsl ycranoBku CH, pnustomue (axkTopsl, pacder
MOTPELIHOCTEN. .

4. Obwue ceedenus 00 usmeperuy 0aeaeHusl , PA3HOCMU 0A6AeHUL, UsMepeHue YDO8HS

4.1. O6mue cBegeHus 00 U3MEPEHUH JIaBIECHUS , PA3HOCTH JaBJICHUH, U3MEPEHHE YPOBHS

OO6mue cBeaeHus o0 U3MEPEHUM [JaBIEHMS W Pa3HOCTH JaBieHWil. JKuakocTtHele u
nepOopMalMOHHbIE MAaHOMETPBI U TU(GMAHOMETPHI, TPY30MOPLIHEBBIE MAHOMETPBI. DIEKTPUUIECKHE
npeoOpazoBareny JaBi€HUS MW pa3HOCTH JAaBieHud tuma «Metpan», «Onemep» ¢
TeH30IMpeoOpa3zoBaTeIsiMi. METOAMKH U3MEPEHUS JaBJICHUS Pa3UYHBIX cpea. MeToabl U cpecTBa
U3MepeHusi ypoBHsA. V3MepeHume ypoBHS T1Oa arMocPepHbIM W HW30BITOYHBIM JaBIICHHEM.
N3mepenue ypoBHs B OapabaHe KoTJa..

5. Obwue ceedenus 06 usmeperuy pacxood U meniomaol

5.1. Obume cBeneHust 00 U3MEPEHUH PACXOA U TEIIOTHI
OOmme cBeneHuss 00 M3MEPEHUH pacxojia M KOJIMYeCTBa BemllecTBa. V3mepeHue pacxopga 1o
nepenaay jaaBieHUs Ha cyxamomeMm ycrpoiictBe (CY). Pacxomomepbl MOCTOSIHHOTO mepenaja.



DNIeKTpOMarHuTHbIE pacxogoMepbl. TernocyeTdrKu [ OTKPBITBIX U 3aKPBITBIX CHCTEM
TeruiocHabkeHus. Pacuer morpemrHocteit u3MepeHust pacxoia U TeIIOTHI. .

6. Memoowl u cpedcmea ananusza sxcuokocmeu. Memoowi u cpedcmea aHAAU3a COCMABA 24308

6.1. MeTtopl U cpeicTBa aHAJIM3a KUJKOCTEH. MeToAbl U Cpe/icTBa aHaIM3a COCTaBa ra3oB

Meronbl  aHanu3a KUAKOCTEH. KOHIYKTOMETPUYECKHMII METOJ  aHalu3a PacTBOPOB.
OnekTpoaHble U 0e33JeKTpOAHbIe KOHAYKTOMETphl. [loTeHHHOMeTpuYeckuii MeTo] aHaiu3a
pactBopoB. Paboume u  BcmomorarenbHbIE — JJEKTPoIbl  pH-MeTpoB, U3MEpPUTEIbHBIC
npeoOpaszoBarenu. MeToapl aHanu3a coctaBa ra3oB. OObEeMHBIE XUMUYECKHE T'a30aHATH3ATOPBI,
Ha3HAuY€HHE, TMPUHLUI JeWCTBUSA. TeruioBble M MAarHUTHBIE Ta3zoaHanu3aTopbl. HazHaueHue u
HPUHIAIT ICHCTBUS [IUPKOHKEBOT0 razoananusaropa (KI'A-08)..

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
HE MIPEAYCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. JlabopatopHas padota Nel3 «/cnpiTaHue pacxoI0MEPOB IEPEMEHHOTO Mepenaa
JTABIICHUS;;
2. JlaboparopHas pabota Nel2 «3y4yeHue u moBepka CpeCTB U3MEPEHUS AaBICHUS;;
3. JlabopaTtopHas pa6otaNe6 "MeToabl U3MEPEHHs COTPOTUBICHUS
TepMonpeodOpazoBarTeicii'”;
4. Jlaboparopnas padota Ne4 «3yuenne nupoBbIX perucTpUPYIOIIUX IPUOOPOBY;.

3.5 KoncyabTauuu

[ pynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OO6cyxnaenue wmaTepuayioB Mo keiicam pazaena "Pasmen 1. Metposiorusi, OCHOBHBIE
NMOHATHS U onpeeneHus. CocoObl o0ecrieueHns eANHCTBA U3MepeHuit "

2. OOcyxkIeHWe MaTepuaJioB 10 Keiicam pasnena "Pazgen 2. DieMeHTBI TEOpUH
Horpem-ocTen”

3. OOcyxaenue mMarepuayioB 1o keiicam pasnena "Pasmen 3. OOmme cBeIeHUS O METOJaxX
U3MepeHus: Temrepatrypsl. TepmorpeoOpa3oBaTenu COMPOTUBICHHS. DIEMEHTHl TEOPHH
TepMonap, TEPMOIJIEKTPUUECKHE MpeoOpa3oBaTen"

4. OOcyxaeHue MaTepuanoB Mo kericam pazzaena "Paznen 4. OOuue cBeneHus 06 U3MEpPEeHUN
JABJICHUS, PA3HOCTH JABJIICHHUM, YPOBHS"

5. OOcyxaeHue MaTepuanoB o kericam pazzaena "Paznen 5. OOuiue cBeneHus 06 U3MEpeHUn
pacxojia ¥ TErioThH"

6. OOcyxneHne MatepuanoB Mo keiicam pazgena "Pasmen 6. MeTonsl U cpeicTBa aHanu3a
KUJIKOCTEH MeTobl M CpeIcTBa aHalli3a COCTaBa ra3os"”

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3armiaHupOBaHHbIE PE3YAbTaThl 00YUEHNUS 110

Howmep paznena

OneHouHOE CpE€ACTBO

Koapl JUCUUILIUHEI (B (THI ¥ HAUMEHOBAHUE)
TUCIUILTNHE
WHMKATOPOB | COOTBETCTBMH ¢ 11.3.1)
(B COOTBETCTBUH C pa3zieiioM 1)
1]2]3]4]|5]6
3HaTth:
METOJIMKH 00paObOTKH Pe3yabTaTOB U3MEPEHUH, TectupoBanue/" IJIEMEHTHI TEOPHH MTOTPEITHOCTEH"
pacdet norpemnocteii CH, crmocods! ux N1-20mnk-6 +
yCTpaHEHUs!
OCHOBHBIE MTOHSTHS METPOJIOTUH, CHCTEMHBIE U TectupoBanue/"MeTposorus, OCHOBHbIE TIOHATHUS U
HECUCTCMHBIE CIMHUIIBI H3MEPEHUS (PU3HUSCKUX V2016 + omnpenenenusi. CriocoObl 00ecTieYeHns: eTMHCTBA
BEJIMYMH; BUJIbl U METO/IbI U3MEPEHUI i u3MepeHuit "
TEIUIOTEXHUYSCKUX BEIINIWH,
MIPUHIIMIIBI IEHCTBUS U YCTPONUCTBO TUIIOBBIX JlaboparopHas paboTa/MeToabl ¥ cpeACcTBa aHAIHM3a
PUOOPOB I U3MEPEHUS STICKTPUICCKUX U XKuAKocTeld. MeTosbl U cpe/icTBa aHAJIM3a COCTaBa
HEDJIEKTPUYECKUX BETTUYHH ra3oB
JlabopaTtopHas pabota/O01ue cBeneHus 00
U3MEPEHUH JIaBJICHHsI, PAa3HOCTH JaBJICHU, YPOBHS
UJ-3omk-6 + | * | * | * | Taboparopnas pabora/O6miue cBeaeHus 06
U3MEPEHUH Pacxoja U TETIOThI
JlabopaTtopHas pabota/O01ue cBeIeHHs 0 METO1axX
u3MepeHus Temreparypsl. TepmonpeoOpazoBaTenu
COTIPOTHUBIICHUS DJIEMEHTHI TEOPUHU TEpMoTIap,
TEPMODJIEKTpUYECKUE peodpa3zoBaTeNn
Ymersb:
YMETh BEIOMPATHh METOIbI H3MEPEHUH, TectupoBanue/"MeTposiorusi, OCHOBHBIC TTOHATHS U
OTIpEACTISAIONUX PabOTy YHEPTETHUSCKUX MAIIIUH U onpexaeneHusi. CocoObl o0ecnieueHus eANHCTBA
YCTaHOBOK W ONIPEAEHATh METPOIIOTUIECKHAE NJI-20mk-6 + n3MepeHuit "
XapaKTepUCTHKU cpeacTB u3mepenus (CH) B
3aJJaHHBIX CIMHUTIAX
OLICHHUBATh MMOTPEIIHOCTh U3MEPEHU U N-201k-6 + TectupoBanue/" D1eMEHTHI TEOPUH MOTPEHIHOCTEH"
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OIIPECACIIATh MMapaMETPhI, BIUAIONIUNC HA UX
TOYHOCTH

U3MEpSATh OCHOBHBIE MTapaMeTphl
TEXHOJIOTUYECKOTO 00BEKTa C TOMOIIBIO
M3MEPUTENBbHBIX TPHUOOPOB OOIIETIPOMBIIIIEHHOTO
Ha3HA4YCHUS

N1-3omk-6

JlaGopaTopHas paboTa/MeTo bl U CpeACTBA aHAIHM3A
JKUJIKOCTENH. MEeTObI U Cpe/ICTBA aHau3a COCTaBa
ra3oB

JlaboparopHast pabota/O011ue cBeeHus: 00
M3MEPCHUH JIaBJICHUS, PA3HOCTH JaBJICHHUM, YPOBHSI

JlaboparopHas pabora/Obmutue ceeneHus 00
U3MEPCHUH Pacxoia M TeII0ThI

JlaboparopHas paboTta/O0mIue cBeIeHUs 0 METOIaxX
U3MEpEeHus TeMIepaTypbl. TepMonpeoodpazoBaTen
COTPOTHUBIICHUS DJIEMEHTHI TEOPUHU TEpMoTIap,
TEPMOIJICKTPUUECKHE TIPe0oOpa3oBaTesin
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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 peanmsaiuu: Jlonmyck k 1abopaTopHoil paboTe
1. MeToapl 1 cpeacTBa aHaIM3a KUAKOCTEH. MeTo/Ibl U Cpe/icTBa aHAJIM3a COCTaBa ra3oB
(JTaboparopnas paboTa)
2. O0ume cBeeHus 0 METOIaX U3MEpEeHHs Temrieparypsl. TepmonpeoOpa3oBarenu
COIPOTUBIICHUSI DJIEMEHTHI TEOPUH TEPMOIIApP, TEPMOIIIEKTPUUECKHE TpeoOpa3oBaTenu
(JIaboparopuas paboTta)
3. O6mue cBeeHus 00 U3MEPEHUN IaBIICHUs, pa3HOCTH JIaBlIeHUH, ypoBHs (JIabopartopHas
pabota)
4. O6mue cBeneHus 00 u3MepeHuu pacxoaa u Temnotsl (JlaboparopHas padoTa)

DPopma peanmzanun: KomnerorepHoe 3aanue
1. " DnemenTsl Teopuu norpeurHocteit” (TectupoBanue)
2. "Metpomnorusi, OCHOBHBIE TIOHATHS U orpenesneHus. CriocoObl oOecriedeHnst eINHCTBA

=n

n3mepennii " (TectupoBanme)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IIpoMe:KyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

3auem c oyenxou (Cemecmp Ne7)
Onenka ompenensercs B cooTBeTCTBUM ¢ [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY «MDW» Ha 0CHOBaHUHM CEMECTPOBOM U aTTECTAI[MIOHHOM COCTABIIAIOIINX.

B numnioMm BBICTaBIsE€TCA OIIEHKA 3a 7 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE U3IAHNS:

1. BanoBa, I'. M. TennorexHuueckue u3mMepeHus 1 Npuoops! : y4eOHUK /1711 BY30B 110
Hanpasienuto "Temnosnepreruka" / I'. M. Banosa, H. JI. Ky3nenos, B. C. Huctskos . — 3-e u3f.,
crep . — M. : Usmarensckuit jom MOU, 2007 . — 460 c. - ISBN 978-5-383-00155-4 .;

2. onbukosa, H. C. MeTposorus u TermaoTeXHUUECKUEe U3MEPEHHS : JTa00PaTOPHBINA MPAKTUKYM I10
Kypcy "MeTposorus, TenIoTeXHuIeCcKre n3Mepenus' no HampasiaeHusM 13.03.01
"Temnosnepreruka u Teruiotexnuka" u 13.03.03 "Dueprerudeckoe mamunoctpoenue” / H. C.
Honbukosa, A. B. Ky3uenosa, Hai. uccnen. ya-t "MON" (HUY"MBHN") . — Mocksa : 31-BO
MDBU, 2020 . — 88 c. - ISBN 978-5-7046-2301-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11382;

3. Axcenona E. H.,Kanamraukos H. I1.- "MeToab! onieHKH TOrpeitHoCcTel IpU U3MEPEHUSIX
¢buznueckux BenuunH", M3garensctBo: "Jlanp", Cankr-IletepOypr, 2019 - (40 c.)
https://e.lanbook.com/book/113371.
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5.2 JIuneH3noHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMoO€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;
3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;
4. Maiing BuneokoHpepeHuu.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

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

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. basza nannbix Web of Science - http://webofscience.com/
4. ba3a nanabIx Scopus - http://www.scopus.com
5. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. Basa OTKPBLITBIX JaHHBIX l'[pO(i)CCCI/IOHaJIbeIX CTaHAapTOB MI/IHHCTepCTBa TpyYaa u
connabHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

7. Uudopmanmonno-cnpaBounas cucrema «Komexc/Texakcnept» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

8. O¢unuanbHblil caliT MUHNCTEPCTBA HAYKH U Bbicuiero oopazosanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru
9. Opunuanbublii caiiT PeepabHOI CIy:KObI 10 HAI30PY B cepe 00pa3oBaHUsA U HAYKH -

https://obrnadzor

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropumn, OcHaleHue
HaAaUMCHOBAaHHE
VYuebnsle aynutopun i | K-120, MammHHbIH cepBep, KOHIULMOHED
MPOBEAEHUS JTEKITHOHHBIX 3an MBI
3aHATHH U TEKYLIETO I'-102(a), IapTa co CKaMbeH, CTOJI IIPENOAABATEI,
KOHTPOJIA MynpTuMeIUIHBIN mKkad Juid XpaHeHUs: MHBEHTaps, J0CKa
KJIacc MEJIOBasi, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WHTepHET, KOJIOHKH 3BYKOBBIE,
MYJIbTUMEAUNHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOMIIbIOTEP IIEPCOHAJIbHBIN,
IIPUHTED
VY4ebHble ayIUTOPUH IS I'-102(a), napTa co CKaMbeH, CTOJI IIPENoaBaTels,
[IPOBECHUS MynbTMe IMITHBIA mKad 11 XpaHeHus: MHBEHTaps, 10CKa
MIPaKTUYECKUX 3aHATHUH, KJ1acc MEJI0Basi, KOMIIBIOTEPHAs CETh C BBIXOJOM B
KP u KII HHTepHeT, KOIOHKH 3BYKOBBIE,

MYJIbTUMEAUMHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOMIIbIOTEP MEPCOHAIbHBIM,
IIPUHTED

VY4eOHble ayAUTOpUU IS
IPOBEICHUS
71a00pPaTOPHBIX 3aHATUI

B-210/6, JTaboparopus
"ACYTIT"

CTOJI KOMIIBIOTEPHBIH, CTYJ, mKad, TymOa,
JI0CKa MEJIOBasl, CEPBEP, KOMIIBIOTED
MePCOHAJIbHBIN

VY4ebHble ayIUTOPUH IS
IIPOBEICHUS
IIPOMEKYTOUHOU
aTTecTaluu

K-120, MamuHHBIH

cepBep, KOHIUILIMOHEP

3an MBI]
I'-102(a), rapTa co CKaMbeH, CTOJI IIPEIOIaBaTels,
MynbTMe AMITHBIA mkad 11 XpaHeHus: MHBEHTaps, 10CKa
KJIacC MENOBasi, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
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HHTEepHET, KOJIOHKU 3BYKOBBIE,
MYJIbTUMEAUMHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOMIIBIOTEP NIEPCOHANbHBIN,
IIPUHTED

TTomerenust misa
CaMOCTOSITEIbHOMN
paboThI

HTB-303,
KommnsrorepHslii
YUTAJILHBIN 341

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
MMHMChbMCHHBIHN, BEIIAIKA IS OJICHKIEL,
KOMIIBIOTEPHAs CETh C BBIXOJIOM B MIHTEpHET,
KOMIBIOTEP NEPCOHANBHBIN, IPUHTED,
KOHJTUIIMOHED

I'-205/2, Kabuner
COTPYIHUKOB Kad.

Kpeciio pabouee, CTe/uIax, CTyIl, mKad,
mkad A1 JOKYMEHTOB, CTOJI TUChbMCHHBIH,

"TTM" KOMIIBIOTEPHAs CETh C BBIXOJOM B MHTEpHET,
KOMIIbIOTEP N€PCOHANIBHBIMN, IPUHTED,
XOJIOIMJIBHUK
[Tomemienus ams B-210/7, Kpeciio pabouee, CTOJ, CTYII, MIKad, BeIagka
KOHCYJIbTUPOBaHUS [IpenonaBaTenbckast JUIsL OJIEK]IbI, CTOJI AJISl COBEIAaHUH, SKpaH,

KOMIBIOTEP MEePCOHATBHBIN, IPUHTED

Ilomemenust misa
XpaHeHus: 000pyI0BaHUS
U y4yeOHOT0 MHBEHTaps

B-207, Kabuner
COTPYJIHUKOB Kad.
"ACVYTII"

CTOJI, CTYJI, KOMIIBIOTEP [1EPCOHATBHBIN

T-517, Ilomenienue
JUTsl THBEHTAPS

cToI, mKad
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MGTpOJIOI‘I/IH " TCINIOTCXHUYCCKHUC U3MCPCHUSA

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3

KM-4

KM-5
KM-6

"Mertposorus, OCHOBHbIE MOHATHA U onpeneneHust. CriocoObl obecrieueHus eTMHCTBA
u3mepennit " (TectupoBanue)

" DnemeHThl Teopuu norpemntHoctei" (TectupoBanme)

OO0mme cBefeHUs 0 METOAAaX U3MEpEHHsI TeMIepaTypbl. TepMonpeodpazoBaTen CONPOTUBICHUS
DJeMeHTBl TEOpUU TepMoIIap, TEPMOIEKTpHUecKue npeodpasosarenu (JlaboparopHas padboTa)
OO61ue cBeneHust 00 U3MEPEHUN AABIICHUS, Pa3HOCTH J1aBlieHUH, ypoBHs (JIabopaTopHas
pabora)

O61ue cBeaeHus 006 u3mMepeHuu pacxoja u Teriotsl (JlabopaTtopHas pabora)

Mertoznbl 1 cpefcTBa aHAIU3a KUAKOCTe. MeTo/bl U CpeAicTBa aHajIu3a COCTaBa Ia30B
(JTaboparopuas padoTta)

Buja npoMexyTouHO# aTTecTaMU — 3a4€T C OLICHKOM.

Wunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuumimHbl KM: L 2 3 4 S 6
paznena Henens 4 6 8 10 14 16
KM:
Mertpomnorusi, OCHOBHBIE TIOHATHS U
1 onpezaenenusi. CriocoOsl o0ecnedeHus
€JIMHCTBA U3MEPEHUI
Mertposorusi, OCHOBHbBIE IOHATUS U
11 onpeneneHusi. Cmiocoosl oOecrieueHus +
€/IMHCTBA U3MEpPEeHUH
2 DJIeMEHTHI TEOPHUHU TIOTPEITHOCTEH
2.1 DNEeMEHTHI TEOPUH MOTPEIIHOCTEN +
OO011me cBeIeHUS O METOAAX U3MEPEHUS
3 temriepaTypsl. TepmonpeoOpa3zoBarenu
COIIPOTHUBIIEHUS. DIIEMEHTHI TEOPUH TEpMOTIap,
TEPMODJICKTPUIECKHE TIPe0o0pa3oBaTesn
OO111e cBeIeHUs O METOAAX U3MEPEHHS
31 temriepaTypsl. TepmonpeoOpa3zoBarenn + + 4 +
COIIPOTHUBJIEHUS. DIIEMEHTHI TEOPHH TEPMOTIap,
TEPMODJICKTPUIECKHE TIPeoOpa3oBaTesn
4 OO6ume cBeeHus ov6 VU3MEPEHUH JIaBIICHMUS ,
Pa3HOCTH JABJIICHUH, N3MEPEHUE YPOBHS
41 OO6ume cBeeHus ov6 WU3MEpPEHUH JIaBIICHMUS , + + + +
Pa3HOCTH JABJIICHUH, N3MEPEHUE YPOBHS
5 OO0urue cBefieHUs1 00 U3MEPEHHUH pacxoa U

TCIIJIOTHI
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OO6mue cBeaeHUs: 00 U3MEPEHUH pacxoia u

5.1 + + + +
TEII0TEI
6 MeTobl ¥ CpelICTBa aHAJIN3a KUIKOCTEH.
Mertozpl U cpeicTBa aHAJIM3a COCTaBa ra30B
6.1 MeTobl ¥ CpelICTBa aHAJIN3a KUIKOCTEH. + + + +
Mertozpl U cpeicTBa aHAJIW3a COCTaBa ra30B
Bec KM, %: | 16 16 16 16 16 20
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