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

Hanpagienne noaroroBku/cnenuaibHocTh: 14.03.01 AnepHas 3HepreTuka u Temjiogpu3nka
HaumeHoBaHune o0pa3oBaTejbHOI mporpaMMel: TepMosiiepHbIe PeaKTOPhI M IVIa3MEeHHbIC YCTAHOBKH
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OKCIHEPUMEHTAJIBHBIE METO/1bl UCCJIEAOBAHMUSI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHHI

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

5 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

5 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

5 cemecTp - 16 yacos;

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

5 cemectp - 43,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHnas padora
Otuer

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

5 cemectp - 0,3 uaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
CseneHunn o enagensue L3N M3K

& ’ Bnageneyu YcTo»KaHuWH E.E.
IIpenonasarenn " MOJ ¢ Nperagurarop  R19c063b5-UstiuzhaninYY-41c1a7] E.E. Ycrroxanun
COI'TACOBAHO:
MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»
o = Cs , L3N M3aK
PykoBoauTens 00pa3oBaTeIbHOM AT T Tienos AB.
IIPOrPaMMBI - Mol ¢ Haermnbaratop R72c90741-DedovAvV-d71ccTTa A.B. Jlenos
A MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»
o o f\ Ceefenua o Bragensue L3N M3aKn
3aBez[ylogmH BBIITYCKAarOIICH Bragenel Oenos A.B.
Kabhe ou - Mol WUaeHTuduraTtop R72c90f41-DedovAV-d71cc/f4 A.B. cl10B
tenp 1




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Henp ocBoeHHMs NMCUMIUIMHBI. [lenbr0 OCBOEHMS IUCUUIUIMHBI SIBJSIETCS M3YyYEHUE METOIOB
HKCIEPUMEHTAIBHOTO UCCIICIOBAHUS OCHOBHBIX TEIUIO(U3NIECKUX CBOICTB BEIIECTB. .

33[{3‘11/1 AUCHHUITIMHbI

- u3ydeHne o0ydJaromuMucs GU3NIECKUX U METOI0JIOTUIECKUX OCHOB U3MEPEHHIA;
(dbopMUpOBaHHE CUCTEMBI 3HAHUI: a) 0 METO/IaX KCIEPUMEHTAIBHOTO UCCIIEOBAHNUS OCHOBHBIX
TETUIO(PU3NUECKUX CBOMCTB, 0) 00 OIIEHKE HEOIPEAeIEHHOCTH IKCIIEPUMEHTAIbHBIX JaHHBIX;
OCBOEHHUE M3BECTHBIX IKCIIEPUMEHTAIBHBIX METOJIOB JJIsl OJTy4yeHUs] He00X0quMoN nHGOpMaIuu O
0a30BBIX CBOWCTBAX (TEMIIEpATypa, AABJIEHUE, TEMJIONPOBOIHOCTD U IIP.) BEILIECTB..

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

OIIK-5 Bnaneer
COBPEMEHHBIM
U3MEPUTEbHBIM
o0opynoBaHuEM U
METPOJIOTMYECKUMU
HaBbIKaMU B 00J1acTH
AJIEPHOU SHEPreTUKU U
TeIII0(PU3UKU

N-1lomk-s 3HaeT u ymeeT
MCIIOJIB30BaTh U3MEPUTEIHBIE
METOJIUKH B 00JIACTH SIICPHOU
SHEPIETHKH ¥ TEIIOPUIMKH

3HATh:
- OCHOBBI MPOEKTHUPOBAHUS BAKYYMHBIX
CHUCTEM,;

- IpaBUJIa OMMCAHUS PHOOPHOU
MOTPEIIHOCTH Ha OCHOBE PaBHOMEPHOTO
pacrpeeneHus CiIy4ailHOW BETUYUHBI;
- IpaBUJIa OIIUCAHUS CIy4alHON
MOTPEITHOCTH IKCIIEPUMEHTATBHBIX
JAHHBIX HA IPUMEpPEe HOPMAIILHOTO
pacrpeeneHus CiIy4aiiHOW BETUYUHBI;
- IpaBUJIa OIICHKU HEOPEICICHHOCTH
pe3ynbTaTa npsMoro U3MepeHus
(bu3NUYECKOil BENTUYNHBL;

- paBUJIa OIICHKHU HEOIPEIEeIEHHOCTH
pe3ynbTaTa KOCBEHHOT'O U3MEPEHUS C
YY4E€TOM KOPPEJISITUBHBIX CBSI3€H MEXKITY
napaMeTpamu;;

- HAyYHBIE OCHOBBI METOJIOB U3MEPEHHUSI
psiaa Termno(u3NIecKux CBOMCTB BEUIECTB
(TEpMODJIEKTPUYECKHUE SIBIICHUS, TEOPHS
U3Iy4eHus: abCONIOTHO YePHOTO Tena,
BBEJ/ICHHE MOMPABOK U METOBI UX
pacuera).

YMETB:

- MMOJIb30BaThCSI HOPMATUBHBIMU
noxkymentamu, 'OCTamu,
PEKOMEHIAITASIMH.

OIIK-5 Brnaneer
COBPEMEHHBIM
U3MEPUTEIEHBIM
o0opymoBaHuEeM U
METPOJIOTHUECKUMH
HaBBIKaMU B 00J1aCTH
AJIEPHOUN SHEPTETUKU U
TETIO(PU3UKU

I/UI'ZOHK-S Brnaneer
COBPEMEHHBIMH CPECTBAMU
U3MEepeHuil B 00s1acTu SAepHOM
HHEPTeTUKHU U TETIO(PU3UKH

YMETB!
- IPOBOJUTE U3MEPEHUE TEMIIEPATYPHI B
YCIOBHSX OBICTPOMEHSIOIINXCS
napaMeTpoB, OUCHHUBATH BIIMAHHC
3ama3/bIBaHUs CUTHAJIa TEPMOJIaTUMKa Ha
MoKa3aHus npudopa;

- U3MEPSITH PACXOJ] )KUAKOCTH U Ta3a ¢
WCTIOJIb30BaHUEM PA3TMYHBIX
Pacxo10MepOB;




Koa u HaumeHoBaHue Koa u HaumMeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

- U3MEPSTH JABJICHUE C TIOMOLIbIO
Pa3IMYHBIX JAaTYUKOB (TPY30IOPLIHEBOM
MaHOMETp, PYKUHHBIH MaHOMETP,
MaHoMmeTp MIJIA); BBIONHSTH TOBEPKY
HPY>KHHHOI'O MaHOMETpa U MaHOMETpa
MU/IA ¢ noMoIIbI0 TPy30HOPITHEBOTO
MaHOMETpa;

- U3MEPATH TEMIIEPATYPY € IOMOLIBIO
3aJJaHHBIX TEPMOJATUYMKOB, B TOM YHUCIIE:
TEepMOIIapa, TepMOPE3UCTOP, UPPOBOH
TEPMOMETD; BBIIOIHATH I'PalyUPOBKY
TEPMOIIEKTPUUECKUX TEPMOMETPOB.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciyiuinHa OTHOCHUTCS K OCHOBHOW TPO()ECCHOHANBHOW 00pa3oBaTeNbHON IMpOrpaMMe
TepmosinepHble peakTopbl U IUIa3MeHHble ycTaHOBKM (manee — OIIOII), HanpaBieHus NOATOTOBKU
14.03.01 Snmepnas sHepreTMka W TEIUIOPH3HMKA, YPOBEHb OOpa3oBaHMs: BhICcIIee OOpa3oBaHUE -
OakanaBpuar.

bazupyercs Ha ypoBHE cpeHero o0iiero oopa3oBaHusl.

Pe3ynbpTaThl 00y4eHus, MoJydeHHbIE TP OCBOCHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

Pasnensr/TeMsl

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

m
05| &
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora CopneprkaHne caMOCTOSTENFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8g|© JIab | Ip — - VKK | TK ITA cemecTpe aTTecTaluu
/M /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Brinonnenue 30 5 - 16 - - - - - 10 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
J1a00paTOPHBIX PaboOT U IToBTOpenne maTepuana mno paszaeny "MeToas! u
MPaKTHYECKUX 3aHITUI cpexnctBa u3mepenuit. OueHka
no OM 1 HEOTpeIeICHHOCTH YKCIIEPUMEHTAIIBHBIX
11 KM-1. KonTponbHas - 3 - - - - - 2 - JIaHHBIX"
padota Nel. IIposedenue uccnedosanuii: Pabora
PaBHOMepHOE BBITIOTHACTCS 110 HHANBUIyaTbHOMY 331aHHIO.
pacripezneneHue JInist IpoBeIeHNs HCCIIeIOBAHUSI IPUMEHSIETCS
CITyJalHO! BEIMYMHBL. CJIEAYIOLINE MaTepHAaIbL:
1.2 KM-2. KoHTponsHas - 3 - - - - - 2 - Ilodzomoexa pacuemno-zpaduueckozo
pabota No2. 3adanua: B pamkax pacyeTHO-TpadHIECKOTo
Hopmansroe 3a[aHUsI BBITIOJHACTCS YEPTEK KOHCTPYKIIHH.
pacrtipezeneHue J1J1s1 BBITIOJTHEHUSI YePTEXKEH BBIMOIHSIIOTCS
CITy4aifHOW BEJIMYMHBI. NpeIBapUTEIIBbHBIE PACUEThl OCHOBHBIX
13 KM-3. KoHTpossHas - 4 - - - - - 2 - [I0Ka3aresel, KOTOpble yKa3bIBAIOTCS Ha
pabora Ne3. IIpsimbie yeprexe. 3a/laHue BBIOIHACTCS
MHOTOKpaTHbIE WHIIMBH/YaJIbHO 110 BapuaHTaM. B kauecTBe Tem
U3MEpeHusl. 3aJaHUsI IPUMEHSIOTCS CIIeTyIOIINe:
1.4 KM-4. KonTposbHas - 4 - - - - - 2 - Ilodzomoeka Kypcosozo npoexma: KypcoBoit
pabota Ne4. MIPOEKT BEHITIONHSACTCS 110 HHAWBHIYATHHOMY
Kocsennsie n3mepeHus. 3a7aHuo. B pamMkax paboTsl HE0OX0ANMO
Ouenka [lorpemnoctu paccuuTaTh OCHOBHBIC TIOKA3aTEeIN PaOOTHI
1.5 KouTponbHas paboTa - 2 - - R - - 2 - 00opyoBaHusl, BEIOPaTh ONTHMAIILHOE

Ne5. Ouenka
HEeOoINpeAeJIEHHOCTH
KOCBEHHOT'0 U3MEPEHUS
C YYETOM KOPPEJALUU
MEXJ1y HapaMeTpaMH.

pemenne. KypcoBoii IpoeKT mpeaycMaTpuBaeT
MOSICHUTENBHYIO 3aIICKY C pacueTaMu
rpaduyeckyro yacTh. B 3a1aHie BXOAUT pacyeT
CIeAYIOIINX MOKa3aTesei:

Iloozomoeka Kk rabopamopnoii pavome: J1ns
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BBITOJTHEHUS 33JJaHUH TI0 JIAO0OPaTOPHOU padboTe
HEO0XOIUMO TPEABAPUTEIHLHO U3YyIUTh TEMY H
3aJ1a4u BBITIOJHEHUS JTa00PaTOPHOU paboThI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszene "MeToIBI U CpecTBa H3MEPEHHUH.
OreHKa HEOTIPEIeIIEHHOCTH
SKCIEPUMCHTAIBHBIX TaHHBIX" MaTepuay.
Ilo02o0mogKka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JICKITUH, BHITOJHECHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
Ilodzomoeka domauinezo 3a0anus:
[ToaroToBKa AOMAIITHETO 3aJaHKs HApaBJIcHA
Ha OTPabOTKY YMEHUIl pelIeH s
npodecCHOHATIBHBIX 3a1a4. JloMalHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"Mertonbl U cpencTBa u3MepeHuid. OneHka
HEOIPEeIICHHOCTH YKCIIEPIMEHTAIBHBIX
JaHHBIX" MaTepuainy. JlomoJIHUTENBHO
CTYICHTY HEOOXOIUMO U3YUUTh JTUTEPATYPY U
pa3o0paTk MPUMEPHI BHITOTHEHUS TIOTOOHBIX
3aaanuil. [IpoBepka nomMamiHero 3agaHus
IMPOBOAUTCH 1O MPEACTABIICHHBIM MUCbMECHHBIM
paboram.

Ilodzomoeka doknada, ebicmynienus:
3amaHue CBA3aHO C YriyOJICHHBIM H3YYCHUEM
pa3aenoB AUCIUILTHHBI H CAMOCTOSATEIEHBIM
MTOWCKOM MaTEpPHAIIOB IS PACKPBITHS TEMBI
IoKIIaaa. Matepuralbl BEITIOTHEHHOH paboTh
MPEJCTaBILIIOTCS B JICKTPOHHOM BHJE WIH B
(opMe pacrieqaTaHHBIX PE3EHTAIMOHHBIX
cinaioB. B kauecTBe TeM JOKIIAIOB CTyIeHTAM
MPEUIAratoTCsl CICAYIOIINES BAPUAHTHI:
Ilo020moexka K KOHMPOILHOU padome:
W3ydyenue MaTepuaios 1o paszneiny Metoas! u
cpenctBa uaMepenuid. OneHka
HEOIPEICIICHHOCTH YKCIIEPHMEHTAIBLHBIX
JIaHHBIX ¥ MOATOTOBKA K KOHTPOJILHOU paboTe
Ilodzomogxa Kypcosou padomuwi: Kypcopas
paboTa mpecTaBiIeHa B BUJIE KPYITHOH 3a1aun
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1o y4eOHOMY KelCy, OXBaThIBAIOIIEH
HECKOJIBKO PACUYCTHBIX BOMPOCOB U BEIOOD
BapuaHTa MPOeKTHOro peweHus. [Ipumep
3aJIaHus:

Iloozomoska K npakmuy4ecKum 3aHAmuam:
Wzyuenne maTepuana mo pasgeny "MeToas! u
cpencrea usmepenuit. Omenka
HEONPEAEIIEHHOCTU YKCIIEPUMEHTAIbHBIX
TaHHBIX" MOATOTOBKA K BBIITOIHEHUIO 3aaHUNA
Ha MPaKTHYECKUX 3aHATHIX
CamocmoameibHoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana Mo pa3aeny
"MeToas! U cpeacTBa u3MepeHuid. OneHka
HEOMpeAeIEHHOCTH YKCIIEPUMEHTATbHBIX
HTaHHBIX"

Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OPHUEHTUPOBAHBI HA PELICHUS] MUHHM3a/1a4 110
pazzeny "MeTolbl U CpellCTBAa U3MEPEHUI.
OueHka HeonpeAeIEHHOCTU
3KCIIEPUMEHTAIBHBIX JaHHBIX". CTyIEHTbI
HE00X0IUMO TTOBTOPUTH TEOPETUIECKUI
MaTepHal, pa3o0paTh NPUMEPHI PEIICHU
aHAJIOTMYHBIX 3aJ1a4. IPOBECTH PACUETHI 1O
BapUaHTY 3aJ[aHusI U CJIeNIaTh BHIBOJBL. B
KauecTBe 3aJaHMsI UCIIOJIb3YIOTCS CIEeIYIOIIHE
YOPaKHEHUS:

H3yuenue mamepuanios 1umepamypHnuix
UCHIOUHUKOG:

[2], cTp. 15-38
[4], cTp. 50-74
[5], cTp. 5-45

JlabopatopHsle paboTHI
Y MIPAaKTUYECKHE
3aHSTHS U TIO KYpCy
OMU

44

20

16

2.1

3amura mabopaTopHOU
pabotsr Nel

10

2.2

3antura mabopaTopHOH

14

Iloozomoeka K 1abopamophoii pabome:
3ammura 1abopaTopHoii paboTsl Ned
Iloozomoeka K nabopamopnoii pabome:
3amura abopaTopHoi paboThl Ne3
Iloozomoeka K nabopamopnoii pabome:
3amurta 1abopaTopHOi paboTsl Ne2
Iloozomoeka K nabopamopnoii pabome:
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paboTst Ne2. 3amuTa mabopaTopHOi paboTsl Nel
2.3 | 3ammra nabopaTopHOi 12 6 4 - - 2 - H3yuenue mamepuanog 1umepamypHsix
paboTer Ne3 UCMOYHUKOB:
2.4 | 3amura tabopatopHOU 8 2 4 - - 2 - [1], ctp. 100-150
paboTer Ned [3], ctp. 37-86
3 PacuetHoe 3a1anue 1Mo 16 8 - - - 8 - Iloozomoska pacuemnsix 3adanuii: Perenue
OMU 3az1a4, BXoIAuX B YacTe 2 pacueTHOro
3.1 3ammTa pac4eTHOro 8 4 - - - 4 - 3a[JaHHs.
3aganus. Yacte 1. Iloozomosxka pacuemuvix 3a0anuii: Permenue
3.2 3amuTa pac4eTHOro 8 4 - - - 4 - 3aja4, BXoIAmHuX B YacTs 1 pacueTHOoro
3agaHus. Yacts 2. 3aaHHUs.
3adeT ¢ OLIEHKOM 18.0 - - - 0.3 - 17.7
Bcero 3a cemectp 108.0 32 16 16 0.3 26 17.7
Hroro 3a cemecTp 108.0 32 16 16 - - 0.3 43.7

Ipumeuyanue: Jlex — nexuuu; JIab — maboparopusie padoTsl; [Ip — npaktnueckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU IO KyPCOBBIM
npoektam/padboram; MKKII — unauBuiyansHbie KOHCYIBTAIIUU MO KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIlUU 110 pa3aeiaam
muctuiuinael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoIis; [TA — npoMexyrodHas
aTTecTalus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Buinoanenue aabopamophulx pabom u npakmuyeckux sauamui no M U

1.1. KM-1. KontposbHas pabora Nel. PaBHoMepHOE pacnipeiesieHne caydaiiHONW BEJTHYMHBI.
0030p hopMyITHPOBOK, CBSI3aHHBIX C METOJIOM H3MEPEHUs (DU3MUECKOTO CBOMCTBA.

1.2. KM-2. KontponsHas padota Ne2. HopMmanbHOe pacnpe/iereHue CrydailHoi BETMYUHBI.
AHanu3 TeTIopU3NIECKUE CBOWCTB BEIIECTB MPUMEHUTEIIBHO K TETNIOTEXHUKE. .

1.3. KM-3. KontponbHas padota Ne3. [IpsiMmbie MHOTOKpaTHBIE H3MEPEHUSI.
MHoOrokparasie U3MEPEHHUSL.

1.4. KM-4. KontponsHas padota Ne4. KocBennsie usmepenus. Onenka [lorpenHoctu
Kocsennble usmepeHus.

1.5. KontponbHas padora Ne5. OuieHka HEONPEIEICHHOCTH KOCBEHHOT'O U3MEPEHHUSI C YUETOM
KOPPEJALNHI MKy TapaMeTpaMu.
HeomnpeneneHHOCTH KOCBEHHOTO U3MEPEHUSI.

2. Jlabopamopnbsle pabomul u npakmuyeckue 3anamus u no kypcy IMU

2.1. 3amura 1abopaTopHOit paboThl Ne2.
TepmoanekTpuuecknii d(G(HEKT MpU KOMIIOHOBKE KOHTYpA C HECKOJIBKHUMH 3JICKTPOIAMH.
Mertonsl uzmepenus repmo-I/1C..

2.2. 3ammra 1abopatopHoit padboTsl Nel
Metoibl U3MEpEeHHUs PacXoa KHUIKOCTH U rasa.

2.3. 3amura gabopaTopHoit paboTer No3
MeTop1 U3MepeHus 1aBIeHUS.

2.4. 3amuta nabopaTopHoit paboThr Ned
MeTob1 H3MepeHus TeMIepaTyphl B HECTAIIMOHAPHBIX YCIOBUSX.

3. Pacuemnoe zaoanue no MU

3.1. 3amuTa pacuerHoro 3aaanus. HYacts 1.

[Tpumepsl cpenctBs u3mepeHus. CrnocoObl CO3/1aHUsl YCIOBUH €O CPEIHUM M BBICOKUM
JaBJICHUSIMU. bI0OKM, BXOJAIIME B CUCTEMY BBICOKOTO JABJICHUS (IbE30METPBI, MYJIbTUILIIMKATOPHI,
TEPMOKOMITPECCOPHI, pa3/IeIUTEIbHbIE YCTPOUCTBA)..

3.2. 3amuTa pacueTHoro 3aganus. Yacts 2.
[Tpumeps! cpeicTB M3MEPEHUS IPUMEHHUTENBHO K YCIOBHSIM BaKkyyMa B paboueM o0beMe..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. OtieHKa HEOPEEIEHHOCTH KOCBEHHOTO H3MEPEHHS C YIETOM KOPPEISIIUU MEXKITY
napamMeTpami.;
2. HOpMaJIbHOE pacipeiesieHUue CIy4aiiHON BETNYNHBI;
3. paBHOMEpHOE paclnpeieleHrue Cly4aiiHOi BeTHUNHBL;



4.
3.

Kocsennsie n3mepenus. Ouenka [lorpemmnoctu.;
[TpsiMble MHOTOKpaTHBIE U3MEPEHHUSL..

3.4. Tembl 1a00paTOPHBIX padoT

1

2.
3.
4.

. METOJbl U3MEPEHUS TEMIIEPATYPBHI;

MECTOAbI UBMEPCHUA TEMIICPATYPEI B HECTAIMOHAPHBIX YCIIOBUAX
MCTOJbI UBMCPCHUA pacxoaa,
MCTOJbI USMEPCHUA NJaBJICHUS.

3.5 KoncyabTanum

Ayoumopuvie KoHcyibmauuu no kypcogomy npoexkmy/pabome (KIIP)

KoHcynbTanuu HampaBieHbl Ha BBINIOJIHEHHE PAa3/CiOB KYPCOBOTO MPOEKTa IO
PYKOBOJCTBOM HacTaBHHMKa (mperogaBarensi). B pamMkax 4YacoB Ha TPYNIOBBIE
KOHCYJbTallMM pa3duparoTcs HauOoliee BaXKHBIE YAaCTU pacUETHBIX 3aJaHUil paszzgena
"Metonel U cpenactBa u3MepeHmid. OIleHKa HEONPEIEICHHOCTH SKCICPUMEHTAIBHBIX
TaHHBIX"

KoHcynpTanuu HampaBieHbl Ha BBIMOJTHCHHE pa3JeioB KYpPCOBOTO IPOEKTA IO
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJIbTAIlMM pa30mparoTcs Hawboyiee BaKHBIE YacTH PACUYCTHBIX 3aJaHUil paszjena
"Meroabl U3MEpEHHs TEMIIEPATYPbI"

I'pynnosuvie koncyromayuu no pazoenam oucyuniunst (I'K)

Koncynpranuu mpoBogsaTtcs mo pazaeny "Mertonbl W cpeactBa uzMepenuil. OreHka

HEONPEICIEHHOCTH IKCIIEPUMEHTATbHBIX JaHHBIX"

OO6cyxeHrne MaTepualoB Mo Keiicam pasaena "Meroabl U cpeacTBa uamepenuil. Ouenka

HEONPEIEeIEHHOCTH IKCIIEPUMEHTATBHBIX JaHHBIX"

OO6cyxeHne MaTepuanoB Mo Keiicam pazaena "MeToabl H3MepeHus TeMIepaTyphl”
Texywui koumpoas (TK)

KoHcynpTanuu HanpasiaeHbl HA NOJYyYEHUE MHAWBUAYAIBHOIO 33JaHUS AJI BBIIIOJHEHUS
KOHTPOJIBHBIX MEponpusiTUi 1o pazneny "Mertonsl u cpencrtBa usmepeHuil. OreHka
HEOIPEACIEHHOCTH YKCIIEPUMEHTAIbHBIX TaHHBIX"

KoHcynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBHUIYATbHOTO 3aJaHMsl ISl BBIMOIHEHUS
KOHTPOJIbHBIX MEPONIPUATHH 1O pa3zeny "MeTonbl U3MEpEeHHs TEMIIEPATYPhI"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB THCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCIUIUTUHBEI (B

OueHo4HOE CPeCTBO
(TUII 1 HAUMEHOBAHUE)

3amaHupOBaHHBIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Konpr
COOTBETCTBUU C
(B COOTBETCTBHHM C pazneiiom 1) WHJIUKaTOPOB 1.3.1)
1 [ 2] 3
3HaTh:
Hay4YHbIE OCHOBBI METOI0B U3MEPEHUS Psijia TEIIO(PUINIECKUX KonTponbnas pabora/Kontponbhas pabota
CBOMCTB BEIIECTB (TEPMOIIEKTPUUECKHUE SIBICHUS, TEOPHUS VLo + No5. Ouenka HeonpeneIeHHOCTH KOCBEHHOTO
U3Iy4eHus: abCONIOTHO YEPHOTO Teja, BBEIEHUE MOMPABOK U ' MU3MEPEHHUS C YUYETOM KOPPEISILIUU MEXKIY
METOJIbl UX pacuera) napameTpamu
MpaBUJjIa OLICHKU HEONPEIEIEHHOCTH pe3yIbTaTa KOCBEHHOIO KonTponbnas pabora/KonTtponbhas paboTa
W3MEPEHHUS C YYETOM KOPPEIATUBHBIX CBA3EH MEXKILY N -lonk-s + No3. TIpsiMble MHOTOKpPATHBIE U3MEPEHUS
rapaMeTpamu;
IIpaBUJIa OLIEHKH HEONPEEIIEHHOCTH pe3yJibTaTa MpsMOro Konrponsnas padora/Konrponbnas padora
U3MEpeHHS GU3HUCCKON BEIIMYNHBI U -lonk-s + Ne4. Kocennble namepenus. OueHka
[TorpemnocTn
MpaBUjIa ONMKMCAHUS CIIY4ailHOM MOrpelHOCTH KonTponbnas pabora/KonTponbHas paboTa
AKCINEPUMEHTAIBHBIX TAHHBIX HA IPUMEPE HOPMAIBHOTO N-lonk-s + No2. HopmanbHOe pacripesiesieHne caydaiiHOn
pacnpesiesieHus Cy4YaiiHON BETUYNHBI BEJIMYUHBI
MpaBHJia OMMMCAHUS TPUOOPHOI MOTPENTHOCTH Ha OCHOBE KonTponbnas pabora/KontponbHas paboTa
PABHOMEPHOTO PACIIPEAEIICHUS CIIy4aliHOM BEJIMYHUHBI N-1lonk-s + Nel. PaBHOMeEpHOE pacnpeenenne
CI1y4allHO! BEIUYMHBI
OCHOBBI IIPOEKTHUPOBAHUS BAKYYMHBIX CUCTEM V/T-loms + OTtuer/KM-9. 3amura 1abopaTopHOil pabOTHI
No 4.
Ymersb:
M0JIb30BaThCd HOPMATUBHBIMU JokymMeHTamu, 'OCTawmu, WT-Lomics + Otuer/KM-10. 3anmTa pacueTHOTO 3a/1aHHUS.
PEKOMEHJAUSIMU i Yacte 1.
MU3MEPSTH TEMIIEPATYPY C MOMOIIBIO 33/IaHHBIX TEPMOJATUHUKOB, B Otuer/KM-7. 3amura nabopaTopHoii paboThI
TOM YHCJIE: TepMOTIapa, TEPMOPE3UCTOP, ITU(PPOBOIT TEpMOMETD; NJI-20mk-5 + No 2
BBITIOJIHSATH TPAJYUPOBKY TEPMOIIEKTPUUECKUX TEPMOMETPOB
M3MEpPSATH AABJIEHUE C TOMOIIBIO Pa3IMUHBIX JATYMKOB NJ-20r1k-5 + Otuer/KM-8. 3amura 1abopaTopHoii pabOThI
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(Tpy30MOpIIHEBOI MAaHOMETP, MPY>KUHHBIM MaHOMETP, MAHOMETP
MUJIA); BEIIOTHATH HOBEPKY NPYKUHHOTO MAHOMETPA U
Ma"nomeTpa MUJIA ¢ moMoIpio rpy30MOpHIHEBOrO0 MAHOMETPA

Ne 3.

HU3MCPATH pacxod )XUJAKOCTH U ra3a ¢ UCIIO0JIb30BAHHUEM

Otuer/KM-11. 3amuTa pacyeTHOTO 3a/1aHUSL.

N-20mk-5
Pa3IMYHBIX PACXOJIOMEPOB Yacts 2.
MIPOBOJIUTH U3MEPEHHUE TEMIIEPATYPHI B YCIOBUSIX Otuer/3amuTa 1abopaTopHoii paboTsl Nel
OBICTPOMEHSIOUINXCA [TaPAMETPOB, OLICHUBATH BIUSHUE U-20mnk-5

3arasablBaHusA CUTHAJIA TCPMOJAaTYMKaA HAa ITOKA3aHUs HpI/I60pa
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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
S cemecTp

®dopma peanm3zanuu: bunersl (MMCEMEHHBIN OMPOC)
1. Konrponbnas padora Ne2. HopmanbHOe pacpeaeneHue clydyailHON BeTMYUHBI
(KonTpoawsHas pabora)
2. Konrtponbnas padora Ne3. IIpsimeie MHOTOKpaTHbIe n3Mepenus (Kontponsnas padota)

®dopma peanm3aiuu: BeimoaHeHue 3a1anus
1. KM-11. 3amuTa pacuernoro 3aaanus. Yacts 2. (OTyer)

Dopma peanuzaiuu: 3aniuTa 3a1aHus
1. 3ammra naboparopuoi padbotel Nel (Otuer)
2. KM-10. 3amuta pacuetnoro 3aganus. Yacts 1. (OTuer)
3. KM-8. 3amuTta nadopatopHoii padbotst Ne 3. (Otuer)
4. KM-9. 3amura naboparoproii padotsl Ne 4. (Otuer)

Popma peanmzanuu: [TucemenHas pabora
1. KM-7. 3amuTa na6opatopHoii paboTsl Ne 2 (Otyer)
2. KonTponbHast padota Nel. PaBHoMepHOE pacripeiesieHue ciaydyailHol BETUYHHbI
(KonTpoapHas pabora)
3. Kontponbnas padota Ne4. Kocennsie uamepenus. Ouenka [lorpemnoctu (KontponabHas
pabora)
4. KontponsHas pabora NeS. OrieHka Heonpe1eIeHHOCTH KOCBEHHOTO U3MEPEHHUS C YIETOM
Koppensauu Mex 1y napamerpamu (KontponbHas pabora)

bannbHO-pedTHHTOBas CTPYKTYpa AUCLUILIUHBI SBISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUS MO AUCHUIJINHE
3auem ¢ oyenkou (Cemecmp No5)

B auniom BeICTaBIISIETCS OLIEHKA 32 5 CEMECTD.

IIpumeuyanue: OueHOYHBIE MAaTEPUAIIBI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIE M JIEKTPOHHbIE U3TAHUSA:

1. KpsutoBa, I'. JI. OCHOBBI cTaHIapTU3AUH, CePTUPHUKALIMH, METPOJIOTHHU : YUeOHUK IS BY30B /
I'. 1. KpeutoBa. — 3-e u3a., mepepad. u pom. — M. : KOHUTU-JTAHA, 2003. — 671 c. — ISBN 5-238-
00524-5.;

2. [Ipubops! ast M3MEpEeHHsI TEMITEpaTypbl KOHTAKTHBIM criocoboM : CripaBounuk / o0ul. pex. P. B.
brrukoBckuii. — JIbBoB : Buimia mkoima, 1979. — 208 c.;

3. Myues, 0. B. Manometps / }O. B. Mynes. — M. : U3n-Bo MOU, 2003. — 280 c. — ISBN 5-7046-
0934-1,,
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4. ITpeobpaxkenckuii, B. I1. Temnmorexuuyeckre u3MepeHus: 1 MpuOOpHI : YUeOHUK A5
CIeNUaILHOCTH "ABTOMATH3alUs TeIUI0O3HEepreTudeckux nporeccos” / B. I1. IIpeobpakeHCckui,
Mock. suepr. ua-t (MON). — 3-e u3a., nepepad. — M. : Dueprus, 1978. — 704 c.;

5. CtpuxenoB E. M. IllakypoB A. B.,KpotoB A. C.,ITymxkapes A. B.- "l[IpakTuyeckue oCHOBbI
tepmometpun", U3narensctBo: "MI'TY um. H.O. baymana", Mocksa, 2020 - (76 c.)
https://e.lanbook.com/book/205694.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:

1. Acrobat Reader;
2. SmathStudio.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(POPMAILMOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BbC "YHuBepcurerckas 6md1M0TEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red
2. Hayunas sjekTpoHHasi 6udiamorexa - https://elibrary.ru/

3. HauuonaabHasi 2JIeKTpOHHAas 0ubiamoTeka - https://rusneb.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHaleHue
HAaHMEHOBaHHe
VYuyeOunbie aynuropun | XK-120, MamuHHbIHI 3a1 cepBep, KOHIUIMOHEP
JUTS TIPOBEJICHUS UBI]

JIEKIIMOHHBIX 3aHITUU
Y TEKYIIEro KOHTPOJIA

Y4eOHble ayIuTOpUN
JUISL TIPOBEJICHUS
MPAKTUYECKUX
3aasatuii, KP u KII

K-120, MamuHHBIHN 3a71
MBI

cepBep, KOHIUIIUOHEP

VY4eOHble ayIUTOPUH
JUISL IPOBEJICHUS

T-410, YuebHo-HayuHas
naboparopus TEXHUKH

CTOJI TIPEeToiaBatTesi, CTON yueOHbIH, CTYIL,
obopynoBaHue yueOHOe

1a00paTOPHBIX TETI0(PU3UUECKOTO
3aHATUN DKCIIEPUMEHTA
VYuebnsle aynutopun | JK-120, MamunHBbIH 3a1 cepBep, KOHIULMOHED
ISl IPOBEICHUS NBILI
IIPOMEKYTOUHOU
aTTecTaluu
[Tomemenus ais A-110, CTOJI IPEN0IaBaTeNsl, CTOJI KOMIIBIOTEPHBIH,
CaMOCTOSITENIbHOM BoruncnurensHas CTYJ, TOCKa MHTEPAKTUBHAs, KOMIIbIOTEPHAS
paboThI nabopaTopus CETb C BBIXOZ0M B IHTEpHET,

MYJIbTUMEANIHBIN POEKTOP, YKa3Ka
Ja3epHasi, MHOTO()YHKIIMOHAIbHBIH EHTP,
CepBEP, KOMIIBIOTEP NEPCOHAIBHBIN, IPUHTED,
Ha0OPbI IEMOHCTPAIIMOHHOTO 000PYAOBaHUS

[Tomerntenus mis

T-207a, Kabuner

KOHCYJTBTUPOBAHUS COTPYJTHUKOB
ITomermenus mist T-213, ITogcobnoe
XpaHeHUs [IOMEILIEHUE

000pyI0BaHUS U
y4eOHOT0 MHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

9KCHCpI/IMCHTaJII>HLIG MCTOObI HCCIICIOBAaHUA

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3
KM-4

KM-5

KM-6
KM-7
KM-8
KM-9
KM-
10
KM-
11

Kontponbnas padora Nel. PaBHomepHOe pacnpenenenue cinydaiHoi Benumanabl (KoHTpoabHas
pabora)

Kontpoinbnas padora Ne2. HopmanbsHOe pacrtipenenenue ciydaiiHoi BennduHbl (KoHTponpHas
pabora)

Kontponbnas padota Ne3. I[Ipsmbie MHOTOKpaTHBIC H3Mepenust (KorTponbpHas padoTa)
KonTponbnas padota Ne4. Kocennbie n3mepenus. Ouenka [lorpemnoctu (KontponabHas
pabora)

Kontpoinbnas padora No5. OrieHka HeonpeaeIeHHOCTH KOCBEHHOT'O0 H3MEPEHUS C y4ETOM
Koppemsiuu Mexay napamerpamu (Kontponbhas pabota)

3amura aboparopHoii paboTer Nel (OTuer)

KM-7. 3amuTta nadoparoproii pabotsl Ne 2 (Otuer)

KM-8. 3amuTa nadopatopaoii padbotst Ne 3. (Otuer)

KM-9. 3amuTta nadoparoproii padbotsl Ne 4. (Ot4er)

KM-10. 3amura pacuerHoro 3aaanus. Yacts 1. (Otuer)

KM-11. 3amura pacuerHoro 3aaanus. Yacts 2. (Otuer)

Bujx npome:xyTouHOI aTTecTanmu — 3a4eT ¢ OLIEHKOM.

Howmep
pasnen
a

Ungexk | KM | KM | KM |KM | KM | KM | KM | KM | KM | KM | KM
cKM: | -1 -2 -3 -4 -5 -6 -7 -8 -9 | -10 | -11
Henmen | 3 5 9 11 | 13 | 14 | 14 | 14 | 14 | 16 | 16

s KM:

Paznen
JUCIIUTUINH
bl

Breimonnenue
1a00paTOPHBIX
pabot u
MPaKTUYECKHUX
3aHATHI o OM U

11

KM-1.
KonTponbHas
pabota Nel.
PaBHOMEpHOE +
pacnpezeneHue
Clly4anHON
BEJIMYMHBI.

1.2

KM-2.
KoHTtponbHas
pabota Ne2.
HopmanbsHoe
pacpeneneHue
CITy4aitHOM
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BCJIMYHHEI.

1.3

KM-3.
Konrtponbnas
pabota Ne3.
[Ipsimble
MHOT'OKpaTHbIE
U3MEPEHUSL.

14

KM-4.
Konrtponbnas
pabota Ne4.,
Kocsennsie
n3mepenus. OneHka
ITorpemnoctu

1.5

KonTponbhas
pabota Ne5. Ouenka
HEOMpeAeNIeHHOCTH
KOCBEHHOT'O
U3MEPEHHUS C
Y4€TOM KOppEsLUuU
MEXY
napaMeTpami.

JlaGopaTopHbie
paboTsl
NPaKTUICCKHE
3QHSITHSI U TIO KYPCY
OMU

2.1

3amura
nabopaTopHOi
pabotsr Nel

2.2

3amura
nabopaTopHOit
paboThl Ne2.

2.3

3amura
nabopaTopHOit
paboThl Ne3

2.4

3amura
nabopaTopHOi
pabotsr Ned

PacueTtnoe 3ananue
o OMU

3.1

3amura pacueTHOro
3aganud. Yacts 1.

3.2

3amura pacueTHOro
3aganud. Yacts 2.

Bec KM, %:

10

10

10

10

10

15

15
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