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1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI

Hear ocBOeHUSs UCHUILVIMHBI: V3ydyeHne METONOB TMPOBEACHUS HKCIEPUMEHTAIbHBIX
I/ICCJIGI[OBaHI/Iﬁ N TCINIOTCXHUYCCKUX I/ICHBITaHI/II\/JI BBICOKOTCMHepaTyprIX TCIIJIOTECXHOJIOTUYCCKUX
YCTAHOBOK, a TaKX€ METOJIOB HM3MEPEHUs TeMIEepaTypbl BBICOKOTEMIIEPATYPHBIX Ta30B, IUIOTHOCTH
MaJIafoIIEr0 TEIIOBOr0 MOTOKA U TEIIOBOTO MOTOKA uepe3 orpaxacHus BTY, 3anbieHHOCTH OTXOASIINX
MIPOJIYKTOB CrOpPaHUs U3 pabOYNUX TEXHOJOTHUYECKUX KaMmep U T.J

3agaum AMCUMIIMHBI

- [ToAroTOBUTH CTYIEHTOB K IOCTAHOBKE SKCIEPUMEHTAIbHBIX UCCIIEIOBAaHUN U
TEIIOTEXHUYECKUX ucnbITaHu BTV

- [ToAroTOBUTH CTYIEHTOB K IIPOBEAECHUIO SKCIIEPUMEHTAIBHBIX UCCIIEJOBAHUN U
TeroTexHnyeckux ucnpiranuii BTY, 06paboTke u 0000I1IeHNIO TOTYYEHHBIX PE3yIbTaTOB;

- OOy4HUTh CTY/IEHTOB HaBbIKaM PabOThI C COBPEMEHHON N3MEPUTEIIbHON amnmnaparypoi;

- O0y4uTh COBpEMEHHBIM MaTeMaTHYECKUMH METOJaMHU TUIAHUPOBAHUS SKCIIEPUMEHTA.

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

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-3 Cnocoben k
pa3paboTKe MeponpUsITU
10 PHEPro- U
pecypcocOepexeHII0
CHUCTEM PHEproodecreyeHus
U UCTIOJIb30BaHUS TOILIMBA
JUTSI TIPOMBITIICHHBIX U
KOMMYHAaJIbHBIX
NpEeANPUITHI

N-1nk-3 lemoHCcTpUpyeT
3HaHHWE HOPMATHBOB 1O
DHEPTo- U
pecypcocOepereHII0 CHCTEM
SHEProodecreueHus u
MCIIOJIb30BaHUs TOILJINBA JIJIs
POMBIIIICHHBIX U
KOMMYHAJIbHBIX TPEIIPUITUN

3HATh:

- CPEICTBA MO3BOJIAIOIINE
aBTOMAaTU3UPOBATH U U3MEPATh OCHOBHBIE
TEIUIOTEXHUYECKHE TapaMeTpbl 00BEKTOB
U METOJIbl MOJICINPOBAHUS pabOThI
BBICOKOTEMIIEPATYPHBIX YCTAHOBOK.

YMETh:

- IIOJIB30BAThCsl CPENCTBAMU U3MEPEHUM
TaKMX BEJIMYUH, KaK TeMIepaTypa
JIaBJICHHUE, TETIOBBIE TOTOKH,
IUTAHUPOBATh U BHITIOJIHATh
MOJIETTUPOBAaHUE BBICOKOTEMIIEPATYPHBIX
YCTaHOBOK.

[TK-3 CniocobeH k
pa3paboTKe MEpOIIPUITUI
10 DHEPTOo- U
pecypcocOepeKeHHI0
CHUCTEM PHEProodecreueHust
Y MCIIOJIb30BaHHMS TOTLJIMBA
JUTSL IPOMBIIIIJICHHBIX
KOMMYHaJIbHBIX
MPEANPUATHIA

NJI-2nk-3 Pa3pabaTsiBaeT
MEPOTIPUSATHSI TIO SHEPTO- U
pecypcocOepekeHUI0 CHCTEM
HHEproodecrneyeHus u
WCIIOJIb30BaHUS TOTUTUBA JIJISI
MPOMBIIIICHHBIX U
KOMMYHAJIbHBIX TPEATPUATHI

3HATE:
- METOABI ITIOCTAHOBKH 3a/1a4 Ha
HCCIIEN0BAHUS TEIIOTEXHUYECKUX
00BEKTOB.

YMETB:
- BBIMOJIHATH OaJaHCHBIE Pacuy€Thl IPU

IIOCTAaHOBKE 3a/1a4 Ha UCCIICJOBAaHUC
TEIUIOTEXHUYECKUX OOBEKTOB.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

I[I/ICI_II/IH.III/IH& OTHOCUTCSI K OCHOBHOM HpO(l)eCCHOHaHBHOIZ O6p330BaTeHLHOﬁ nporpamme

DHeprooOecneueHue npeanpusaTuil. BeicokoTemnepaTypHsle mpouecchl 1 yctaHoBKU (nanee — OITOID),
HarnpasieHus: noarotoBku 13.04.01 TemosHepreTuka U TEIUIOTEXHUKA, YPOBEHb 00pa30BaHUs: BBICIIEE
o0Opa3oBaHue - MarucTparypa.

Tpe6OBaHI/IH K BXOIHBIM 3HAHUAM U YMCHUAM:



- 3HAaTb MCTOAHUKHU TCOPUN T'OPCHUS TOILJINB
- YMCTb CUNTAaTb MaTCPHAJIbHBIC U TCIIJIOBBIC 0ajaHChI

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUH JTUCHIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCHUTUTMHBI COCTaBIISIET 4 3a4eTHBIX euHUIIbI, 144 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 [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KIIP 'K HKKIT | TK p /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Buner nccienoBanuii u 20.8 2 4 - 2 - - - - - 14.8 - Ilod20mo6Ka K KOHMPOIbHOU padome:
MOCTaHOBKA 33]1a41 W3ydenne MaTepuanos 1o paszneiny Buas
HCCIeJOBAaHUMN HCCIEeJOBAaHUI 1 IOCTAaHOBKA 3a/1a4u
1.1 Buabl u 3agaun 5 1 - - - - - - - 4 - HCCIIEJOBAaHUHN U OATOTOBKA K KOHTPOJIBHOU
HCCIICTOBAHMIA pabote
1.2 Knaccuduxkarus 4.3 1 - - - - - - - 3.3 - Tloozomoexka K npaKmuuecKum 3anamuam:
TEIIIOTEXHUYECKUX W3ydenne maTepuana no pasaeny "Bunel
WCCIIeTIOBAaHUM HCCIICIOBAaHUH U IIOCTAHOBKA 3a/1aud
1.3 ITocTaHoBKa 3ama4y 5 1 - - - - - - - 4 - HCCJIEIOBAaHUI" MMOITOTOBKA K BBIIIOJIHECHHIO
Tepe] NCCICTOBAHMSIMA 3aaHU{ Ha MIPAKTUICCKUAX 3aHATHUIX
14 dusnueckoe 6.5 1 - 2 - - - - - 35 - Camocmoamensinoe usyuenue
MOJEIUPOBaHHUE KaK meopemuueckKo2o wamepuaia. I/I?)yquI/Ie
METO/I JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
TEIUIOTEXHUYECKUX "BI/I[[I)I I/ICCJ'IC}IOBaHI/Iﬁ " IIOCTAaHOBKA 3aa1a4Yun
HCCIIeIOBAaHUIA uccen0Banui"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], 378
[2], 273-282
[3], 7-19; 34-37
[4], 14-31
[5], 35-48
2 [Inanuposanue 195 3 2 4 - - - - - 10.5 - Ilo020mo6Ka K KOHMPOILHOU padome:
¢dusngeckux [ToBTOpeHue MaTepuaa 1mo pasaey
HCCIIEIOBaHUM "[TnanupoBanne GU3NIECKUX UCCIIETOBaHUN"
2.1 [TmanupoBanue 6 1 - 2 - - - - - 3 - Iloozomoexa k nabopamopnoi pabome: JIns
JKCIIEPUMEHTA. BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
ITapameTpbl HE00X0IMMO TIPEABAPUTEHHO U3YUUTh TEMY U
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ONTHMU3AINU 3a71a4M BBITIOJIHEHHMS J1JaOopaTopHOil padoThI, a
2.2 [Monuelii 1 KIPOOHBII 6.5 35 TakK K€ U3yYUTh BOIIPOCHI BAPHAHTOB
(axTOpHBIH 00paboTKH pe3ysIbTaToOB 10 U3YYEHHOMY B
SKCHEPUMEHT pasnene "IlnmaHupoBanue GU3MIECKUX
2.3 Knaccudukarms n 7 4 HCCIIeOBaHMi" MaTepHaiy.
OLIKII (opToronamsHOe Ilodzomoeka K npaKkmuu4ecKum 3aHAmMUAM:
LEHTPAILHOE N3zy4yenne marepuana 1o pasaeny
KOMITO3UIIMOHHOE "[lnanupoBanne GU3NIECKUX UCCIIETOBAHUN"
IUTAaHUPOBAHUE) MOATOTOBKA K BBITIOJIHCHUIO 3aJaHNH Ha
NPaKTHYECKUX 3aHATHUIX
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTEJIBHOTO MaTepHaia 1o pasjieny
"ITnanupoBanue HU3NUECKUX UCCICTOBAHUMN"
H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOG:
[1], 474-476
[4], 20-47; 69-113
[7],15-21
3 IIpoBencuune 19.0 10.0 IToozomoeka Kk nadopamopnoii pabome: J1ns
HCCIe0BaHuI BBITIOJTHEHHS 33/1aHUH 110 J1abopaTopHOi padore
3.1 MaremMaTmaeckoe 4.5 35 HEO0XOIMMO NPEABAPUTEIHHO U3YIUTh TEMY H
MO/ICJIMPOBaHUE KaK 3aj1a4M BBITIOJIHEHMS JTA0OpaTOpHOil paboThI, a
METOJ TaK K€ U3y4YUTh BOIPOCHI BAPUAHTOB
TEIUIOTEXHUYIECKUX 00pabOTKH Pe3ysIbTAaTOB 110 U3YYCHHOMY B
WCCJIeTOBAaHUM paznene "llpoBeneHue nccienoBaHmit"
3.2 [TporpammHBbIe 6 3 Marepuay.
MPOAYKTHI JJIst Iloozomosexa K KOHmMPOJILHOIUL padome:
MaTeMaTH4eCcKOro N3zy4yenne marepunanos no paszaeny [Iposenenue
MOJICTTMPOBAHHUS WCCIIEJOBAaHNH M IIOATOTOBKA K KOHTPOJILHOM
3.3 Oo6pabotka 8.5 35 pabore
pe3yIbTaToOB Ilod20moeKa K npaKmuuyecKkum 3aHAMUAM:
UCCIeI0OBaHUM Wzyuenue matepuana no pazzaeny "llposenenue

Al

HUCCIICAOBAHUU IIOATIOTOBKA K BBIITIOJIHCHUIO
SallaHPIﬁ Ha MPaKTUYCCKUX 3aHATUAX
Camocmosmenvroe usyuenue
meopemuyuecko20 mamepuana: Vzydenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"IIpoBenenue nccneaoBannii”




H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[4], 141-156
[5], 69-76
[6], 16-29; 283-289
[8], 1-24
[9], 35
4 CpenctBa s 48.7 6 10 8 - 24.7 - Iloozomoeka Kk nadopamopnoii pavome: J1ns
TETIOTEXHUIECKUX BBITIOJTHEHHA 3alaHUH 110 T1a00paTopHON padoTte
HCCIE0BaHMI HEOOXOANMO TPEIBAPUTENBEHO U3YIHTh TEMY 1
4.1 Temmneparypa 7 1 1 1 - 4 - 3a1a4M BBITIOJHEHHMS JTAOOpaTOpHOI paboThl, a
marepuanoB. Cpencrsa TaK K€ U3y4YUTh BOIPOCHI BApUAHTOB
JUISl ©3MEPEHHIH 00paboTKH pe3ysIbTaTOB 10 U3YYEHHOMY B
4.2 Temmnepatypa ra3os. 9.5 1 4 1 - 3.5 - pazzgene "CpeacTsa s TEIUIOTEXHUUECKUX
Cpencta s HCCIeIoBaHUN" MaTepuaiy.
U3MepeHuil Ilo020mo6Ka K KOHMPOILHOU padome:
4.3 TenoBbie TOTOKH. 11 1 4 2 - 4 - Wzyuenne matepuanos no pasaeny Cpencrsa
CpencrBa st JUTS TEIUIOTEXHUYECKNX UCCIEIOBaHUH 1
M3MEpEHUi MOJITOTOBKA K KOHTPOJIBHOH paboTte
4.4 3anpI€HHOCTh Ta30B. 6.5 1 - 2 - 35 - Camocmoamenbhoe uyuenue
Cpencrsa s meopemuyueckozo mamepuana: Vzyaenne
M3MEpEeHUH JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
45 JlaBlieHue U pacxof. 7 1 - 2 - 4 _ "CpencTBa ISl TETIIOTEXHUUECKUX
CpCI[CTBa IS HCCIeI0BaHui"
U3MEPEHH H3yuenue mamepuanog 1umepamypHbix
4.6 l"azoaHanu3aTopsl Kak 7.7 1 1 - - 5.7 - UCMOUHUKOG:
cpesicTBa B [1], 325-341; 344-363; 391-395; 367-374
TEIIOTEXHUYECKUX [7], 1-15
MCCIIEJIOBAaHUIX
OKk3aMmeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 16 16 16 0.5 60.0 335
Hroro 3a cemecTp 144.0 16 16 16 2 - 0.5 935

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unanBu1yanpHble KOHCYIBTAIIMH 110 KYpCOBBIM ITpoekTaM/padboram; I'K- rpynmnoBsie KOHCYIbTAIMH 110 pa3jienaam
mucuuruinHel; CP — camocrostenbHas padorta crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpoib; [TA — npomexyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Buowl ucciedosarnuil u nocmanosKka 3a0a4u Ucciedo8anuil

1.1. Buapl ¥ 3a1aun ucciieqOBaHUN

[TpenMeT Kypca M ero 3amadyd. 3HaAUYCHUE SKCIEPUMEHTAIBHBIX HccienoBanuii. OcoOeHHOCTH
Hay4HOT'O JIAOOPATOPHOTO IKCIIEPUMEHTA M MPOMBINUICHHBIX HUcnbITaHuid BTY. OcHOBHBIE ATambl
MIPOBEICHUS IKCIIEPUMEHTAIBHBIX UCCIEAOBAHUHN U TETNIOTEXHUUYECKUX UCTIHITAHUH.

1.2. Knaccudukanus TerIoTeXHUYECKUX UCCISI0BaHUI

IToaroroBka K 3KCIEPUMEHTAJIBHBIM UCCIICIOBAHUSAM U TEIUIOTEXHUYECKUX ucnbiTanuid BTY u
X MeTonuueckoe obecrieueHue. [IpoMbIICHHBIE TEINIOTEXHUYECKUE MCTIBITAHUS M UX OCHOBHBIC
OTIINYHSI OT JIA0OPATOPHBIX IKCIIEPUMEHTAIILHBIX UCCIICIOBAHUN.

1.3. TTocranoBKa 3a7a4 repe;s] UCCiIeI0BaHUSIMHU
[IpuHIUIIBI BBIIABMIKEHUS THIIOTE3, IOCJIEI0BATEIBHOCTh OalaHCHBIX PacuéToB, OLICHOYHBIC
pacuéThl 03kUaeMBbIX YPPEKTOB Ha MPUMEPE METAILTYPTUYECKOTO KOMILIEKCA.

1.4. ®usnueckoe MOAEIMPOBAHNE KAK METO/ TEIUIOTEXHUYECKUX UCCIIEI0BaHU I
Pu3nuecKoe MOICIUPOBAHUE, JTAllbl IUIAHUPOBAHUS, WU3TOTOBJICHUS MOJEIBHBIX YCTaHOBOK,
IIPOBEICHUE SKCIIEPUMEHTOB Ha IIPUMEPE HENIPEPBIBHON PA3JIMBKU METAJLIOB.

2. HJZaHMDOSGHue d)u3uuea<ux uccied0eanull

2.1. IlnanupoBanue 3xcnepuMenTa. [lapamerpsl onTUMHU3aUU

[TnanupoBanue skcriepuMeHTa M ero 3aaadv. OO0bekT uccienoBanus. Paxtopbl. DyHKIMS
otkiuka. [ToBepxHocTh oTKIMKA. [lapamerpsl onTumMu3anyuu U ux Kiaccupukamus. TpedoBaHus K
napamerpy ontumuszanuu. CokpalieHue yucia BBIXOAHBIX MapameTpoB. O000IIeHHbIE TapaMeTphl
ontumuzany. OakTopsl ¥ TPeOOBAHUS K HUM.

2.2. ITonHbli ¥ JpoOHBINA (PaKTOPHBIN 3KCTIEPUMEHT

Bri6op mMaTemaTtnueckoil Mojenu ucciefoBaHus U TpeOoBaHus K Hel. [lonHbIl (akTopHBII
HKCIEpUMEHT. BBIOOp OCHOBHOIO YpOBHS M MHTEpBAIOB BapbHpoBaHus. IloiHbIN (akTOpHBII
skcriepuMeHT Tumna 2k. CBoiicTBa MaTpHIlbl MOJHOTO (haKTOPHOTO 3KcrepuMeHTa. B3aumonelicteue
¢dakTOopoB. MeTobl COKpalleHus uucia omnelToB. Breibop mnomypemnuk. ['eHepupyromue
COOTHOILEHUS ¥ OIPEEISIIOIINE KOHTPACTHI.

2.3. Knaccugukanus u OLIKIT (opToronanbHOe HEHTpaIbHOE KOMIIO3UIIMOHHOE
IUIAHUPOBAHUE)

Knaccugukanus MeTonoB IUIAHUPOBaHUSA JKCIepuMeHTa. llnaHbl perpeccMBHOrO aHaiu3a.
[11aHbl 3KCIEPCUOHHOTO aHalu3a. JKCTpeMallbHbIe I1aHbl. [ImaHbl SKCiepuMeHTa sl OTyYeHHs
JUHAMHUYECKUX Mojeneil. [lnaHnnpoBanne NMpOMBIIIIIEHHOTO 3KcniepuMeHTa. [Imanel oTcenBaronimx
HKCIIEPUMEHTOB. DKCTPAINOJALUOHHbIE IaHbl. OpPTOroHaNbHOE IEHTPATbHOE KOMIIO3WLMOHHOE
rianupoBanuu. [loctpoenne marpuibl OLIKII. OpToronanusanus cron6uoB marpuist OLIKII.

3. Ilposedenue uccredosarnuii

3.1. MaremaTuueckoe MOJIETUPOBAHUE KaK METO]] TEIJIOTEXHUYECKUX UCCIIEI0BAHUM

OrmpeziesieHre MaTeMaTHYECKOTO MOJCIMPOBAHHUE, MMM W 3aJa4d MPU MaTeMaTHYEeCKOM
MOJICTTMPOBAHUHU. OTambl MPOBENCHUS MaTeMAaTUYeCKOro MojenupoBanusa. Kraccudukarms
MaTeMaTUYECKUX MOJEIEH.



3.2. [IporpaMMHBbI€ IPOIYKTHI U1l MATEMAaTHYECKOTO MOIETUPOBAHUS
[IporpaMMHBIE ~ KOMIUIEKCHI ~ IIPUMEHSEMBIE TIPU  MAaTEMaTH4YECKOM  MOJECIHPOBAHUU

BBICOKOTEMIIEPATYpPHBIX MPOLECCOB W YCTAaHOBOK. [IpuMepnl peanu3aiud MaTeMaTU4ecKoro
mozaenupoBanus B ASPEN, ANSYS u ap.

3.3. O6paboTKa pe3ynbTaToB UCCIEAOBAHUN
[ToAroroBka >KypHaJIOB HAOJIOACHHA, OTYETOB IO pe3ysibTaTaM HCCICIOBAHUN Ha TpUMEpe
Hay4HO-HCCIIC0BATEIbCKHUX U JIAOOPATOPHBIX PA0OT.

4. Cpeocmea 015 meniomexHu4eckKux ucciedo8anull

4.1. Temnepatypa marepuanoB. CpencTBa JiJIsi U3BMEPEHUM
[Tonstue temnepatypbl. OCHOBHBIC MpaBHJA HM3MEPEHHUS TEMIIEPATyphl TBEPIBIX TEJ IPH
IIOMOIIX TepMonap. Buibl KOHCTPYKTUBHBIX UCIIOJHEHUHN TEpPMOIIap.

4.2. Temnepatypa ra3zoB. CpeacTsa it U3MEpEeHU

[TorpemHocT U3MEpEHHs Ta30BOTO MOTOKA MPH MOMOIIM TEPMOTAP U CIIOCOOBI UX CHUKCHUS.
W3mepenue TtemmepaTypsl ra3oB € IIOMOLIBIO aCHUPAlMOHHBIX HUPOMETPOB. Tepmomnapsl ¢
o0orpeBaeMbIM pabouuM KOHLIOM. [/IByxcnaiiHble TepMonapbl. TepMOAMHAMUYECKUE TUPOMETPHI.

4.3. Tennosie notoku. CpencTpa AJisi U3BMEPEHUN
DHTAIBIUUHBIA METOJ M METO/] TEIIJIOBOTO CONPOTUBIICHUS ISl K3MEPEHUS TEIIJIOBBIX MTOTOKOB.
CranyoHapHbI€ U MTEPEHOCHbBIEC KAJTOPUMETPbl. TepMO30H Ibl PA3IMYHOTO UCTIOJTHEHUS.

4.4. 3anpuéHHOCTh ra3oB. CpeacTsa JUisl U3MEpEHU

M3mepeHue cocTaBoB ra3oB, METOAbI 0TOOpa Mpol razos, ra3o3abopHbIe TPYOKH, aCIUPATOPHI.
W3MmepeHne 3amblIEHHOCTH Ta30BbIX MOTOKOB. [Ibuie3abopHas ammaparypa. MeToasl BHEIIHEH U
BHYTpeHHEH ¢uibTpanuu ra3oB. lccienoBaHue TIpaHYJIOMETPUYECKOIO COCTaBa YHOCOB M3
pabounx kamep BTVY.

4.5. NaBnenue u pacxon. Cpeacrsa uist ©U3BMEpEHUN
N3mepenne naBieHust 1 pacxoioB. AmnmapaTrypa u mpruOOpHI.

4.6. FasoaHaJImaTopH KaK CpCACTBA B TCINIOTCXHUYCCKUX HCCIICIOBAHUAX
BI/II[BI ra3zoaHajain3aTopoB, YCJIOBUA IPUMCHCHUSA.

3.3. TeMbl NIpaAKTHYECKUX 3aHATHI
1. 3anbIIEHHOCTE Ta30B;
2. [lnanupoBaHKe HKCIEPUMEHTA;
3. ®u3nyeckoe MOIETMPOBAHUE KAaK METO]] TEMNIOTEXHUYECKUX MCCIIEIOBAHMI;
4. TennoBbIe MOTOKU;
5. /laBnenue u pacxon;
6. TemnepaTypa MaTepuasoB 1 ra3os;
7. Ionublil 1 APOOHBIN PaKTOPHBINA SKCIIEPUMEHT.

3.4. Tembl 1a60paTOPHBIX PadoT
1. OnTumMu3aiys BHEIIHETO TEIII0O00MEHA B TIeUH € U3Ty4YalonuM (GakeiaoM ¢ MpUMEHEHUEM
TEOPUH TUTAHUPOBAHHS SKCIIEPUMEHTA;
2. CpaBHUTENBHBIN aHAU3 METOIOB U3MEPEHHUSI TETUIOBOTO MIOTOKA Yepe3 OTPAXKICHHS



paboueii KaMephl TEIUIOTEXHOJIOTHYECKON YCTaHOBKH;

3. DKCIIEpUMEHTAIbHOE HCCIIEOBAaHUE NOJI KOHIIEHTPALIMK B IOTOKE NMPOJYKTOB CrOPAHUS
TOILINBA;

4. CpaBHUTENBHBIN aHAJIN3 METOJIOB U3MEPEHHUSI TEMIIEPATYPhI TA30BOr0 OTOKA.

3.5 KoncyabTanum

»ow

I pynnosgvie koncyrbmayuu no pazoeiam oucyuniunol (I'K)

OO6cyxaeHrne MaTepuaoB 1o Keiicam pasjaena "Bubl ucciie1oBaHni U MOCTAaHOBKA 3a/1a4d
HCCIICIOBAHUN"

OO6cyxnenue MarepuajoB 1o keiicam  pasnena "[lmanupoBanue — QuzHuecKux
HUCCIICAOBAHUH"

OO6cyxaeHrne MaTepuaoB 1o keiicam pasjaena "l[IpoBenenue nccnegopanuit”

OOcyxnenue MarepuajioB Mo keiicam pazgena "CpenctBa Uil TEIJIOTEXHUYECKUX
ucciaenoBaHun"

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

Howmep paznena
JTUCIUIUTUHBEI (B

OueHo4YHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

3anaHupOBaHHBIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Konpt
COOTBETCTBUHU C
(B COOTBETCTBHH C pazneisiom 1) WHJIUKaTOPOB 1.3.1)
1]12]3]4
3HaTh:
CpEeICTBa MO3BOJISIONINE ABTOMATU3UPOBATh U U3MEPSITh KonTponbnas pabora/Cpeacta s
OCHOBHBIC TEIUIOTEXHUUYECKUE TTapaMeTPhl OOBEKTOB H TEIUTIOTEXHUYECKUX UCCIICIOBAHUN (JIaBICHHE,
METO/JIbl MOACTTUPOBAHNUS PAOOTHI BEICOKOTEMIIEPATYPHBIX pacxoj, 3anbUIEHHOCTb, COCTAB I'a30B)
N-1nk-3 + | +
YCTaHOBOK
KonTtponsHas padora/Temmorexanyeckue
UCCIICJIOBAHMUSI, CPEJICTBA AJIsI UBMEPEHUS
TEMIIEPATYP
METO/IbI IOCTAHOBKH 33/1a4 HA UCCIIEIOBAHUS KounTponbnas pabora/MeTobl MOAETUPOBAHUS
TEIUIOTEXHHYECKUX OOBEKTOB paboThI BEICOKOTEMIIEPATYPHBIX YCTAHOBOK
I/IH-ZHK_Q, + + +
KonTponbHas pabota/MeTo bl TOCTAaHOBKH 33]1a4
Ha MCCIICJIOBAHUS TETUIOTEXHUIECKUX 0OBEKTOB
Ymern:
I0JIb30BATHCS CPEICTBAMU U3MEPEHUM TaKUX BEJIMYMH, KaK JlaboparopHas paboTa/3amnura 1a00paTOPHBIX
TeMIlepaTypa JaBJleHHE, TETIOBbIE TOTOKH, TUTAHUPOBAThH U V-1 + + |+ paboT
-lnk-3
BBITIOJTHSTH MOJISITHPOBAHKIE BRICOKOTEMITEPATYPHBIX
yYCTaHOBOK
BBHITIOJTHATH OaaHCHBIE pacU€Thl MPU MOCTAHOBKE 3aja4 Ha e P I JlaboparopHas paboTa/3amura 1a60paTOPHBIX
-21K-3
HCCJIEIOBAHNE TETNIOTEXHUYECKUX 00OHEKTOB pabot
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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
2 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. MeToaer MOoieTUpOBaHUsl PabOTHl BEICOKOTEMIIEpAaTypHBIX ycTaHOBOK (KoHTpombHas
pabora)
2. MeTo bl TOCTAHOBKH 33124 Ha UCCIICIOBAHMS TEINIOTEXHIUYECKUX 00hekTOB (KoHTponmbpHas
pabora)
3. Cpencra aJis TEMJIOTEXHUYECKUX MCCIIEI0BaHUH (IaBlIeHHE, pacXo/1, 3abIIIEHHOCTD, COCTAB
ra3zoB) (KonTpoabsHas pabora)
4. TeroTeXHUYECKUE UCCIICIOBAHMSI, CPEIICTBA JJis u3MepeHus temreparyp (KonTponbHas
pabora)

Dopma peanmzanuu: CmemanHas Gopma
1. 3amuTa naboparopusix padbot (JIlaboparopnas padbota)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHUIJINHE
Ixzamen (Cemecmp No2)
C yuétoMm cpeiHe CeMECTPOBOIl COCTaBIISIONIEH

B numiom BeICTaBIsIETCS OLICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE H3IAHUSA

1. Temnosnepreruka u terorexuuka. Ku.2. Teopernueckre OCHOBBI TEMJIOTEXHUKH.
TerIoTeXHNIeCKUI KCTIEpUMEHT : cripaBouHuk / O0mI. pen. B. A. I'puropses, B. M. 3opun . — 2-¢
u31., nepepad . — M. : Dueproatomuzaat, 1988 . — 560 c.;

2. Jlucuenko, B. I'. Xpecromarus sneprocOepexxenus. B 2 ku. Ku.2. : cipaBounuk / B. T
JIucuenko, 5. M. lllenokos, M. I'. Jlageirnues . — M. : Temnorexuuk, 2005 . — 768 c. - ISBN 5-
9845703-4-3 ;

3. Ilonog, C. K. AHanu3 TEMIOBBIX CXEM TEIJIOTEXHOJIIOTHYECKUX YCTaHOBOK. COOpPHUK pacyeTHBIX
3aJlaHni : yaeOHO-MeToAnuecKoe mocobdue mo AuciuiuimHe "BricokoTemmnepaTypHbie
TEIUIOTEXHOJIOTUYECKHE POIIECCHl M YCTAaHOBKHU'" 10 HampasieHuto "TernosnepreTuka u
termmorexuuka" / C. K. Tlomos, I1. A. Croros, Harl. uccnen. ya-t "MOU" . — M. : U3zn-Bo MOU,
2016 . - 68 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8719;

4. Annep, 1O. I1. [InanupoBaHue sKkcriepuMeHTa MPH MOUCKE ONTUMaJIbHBIX ycnoBuii / FO. I1.
Annep, E. B. Mapkosa, 1O. B. I'panoBckuii . — 2-e u3n., nepepa0. u gom . — M. : Hayka, 1976 . —
279 c.;
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5. TennosnepreTuka u temnorexuuka: Ku.4. [IpomeliiieHHas TEMI09HEPreTHKA U TEMJIOTEXHUKA
[mocBsm. 75-neturo MOU] : cipaBounuk / b. I'. bopucos, u ap. ; O6m. pea. A. B. Kimmenko, B.
M. 3opuH . — 3-e u3n., nepepad. u gomn . — M. : U3n-Bo MDU, 2004 . — 632 c. - ISBN 5-7046-0514-1
6. Bennkos, B. A. Teopust mogo6ust 1 MojenupoBaHust (IPUMEHHUTENBHO K 3a/1a4aM
AEKTPOIHEPIeTUKH ) : YUueOHOE TOCOOHe [Tl TIEKTPOIHEPTreTHUECKUX CIelMaIbHOCTEH By30B / B.
A. BeHukoB . — 2-¢ u3., noi. u nepepad . — M. : Beicmias mkona, 1976 . — 479 c.;

7. Cokomnos, b. A. HccnenoBanre padoThl BHICOKOTEMIIEPATYPHOM TEIIOTEXHOIOTUUECKON
ycraHoBkH. JIabopaTropHbie pabOThI : METOUYECKOE TTOCOOHE MO Kypcy "MeTobl U TeXHUKA
skcniepuMenTa" o Hanpasienuro "Termosnepretuka" / b. A. CokonoB, Mock. suepr. ua-t (MOU
TVY) .- M. : Uznarenbckuit nom MOU, 2008 . — 27 c.;

8. TposiukuH, FO. B. UccnenoBanue XxapakTepuCTUK Ta30BOro notoka. JlabopatopHeie paboTHI :
METOAMYECKOE TTOCO0HeE 1Mo Kypey "MeTobl U TEXHUKA SKCIIEPUMEHTA" TI0 HAIpPaBJICHUIO
"Temnosnepreruka" / FO. B. Tposiakun ; Pen. b. A. CokomnoB ; Mock. suepr. uH-T1 (MOU TY) . — M.
: U3marenbckuit njom MOU, 2007 . — 24 c.;

9. O. B. bopym, O. K. I'puropseBa- "OO0111ast 3HepreTUKa: YJHEPreTUYeCKue YCTaHOBKH ',
N3znarensctBo: "HoBocHOMpPCKHii TOCYIapCTBEHHBIN TeXHUYeCKuid yHuBepcutet", HoBocuoupcek,
2017 - (96 c.)

https://biblioclub.ru/index.php?page=book&id=574637.

5.2 JInueH3noHHOE U CBOOOTHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE o0ecredeHne:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0()UCHBIX IPOTrpamMm;

3. Windows / OniepanrionHasi cucreMa cemeiictsa Linux;

4. MathCad;

5. Maitax BuneokondepeHiuu.

5.3 UuTepHeT-pecypchl, BKIIOYas NpPodeccHoHaIbHbIE 0a3bl JaHHBIX U HH(POPMAIIMOHHO-
CHPaBOYHBIE CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 0u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmmoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. Ba3a naHHbIX )KypHaJioB u3aareabcTsa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HaumonasbHasi 3J1eKTpOHHasi 6ubanoTeka - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenta' - http://www.studentlibrary.ru/

11. MaTenTHas 6a3a Orbit Intelligence kommanuu Questel - https://www.orbit.com/

12. DnexTponnas 6udmmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

13. Undopmannonno-cnpapoynas cucrema «Kogexe/Texakenmepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUIIJIMHBI

Tun nomemennst Homep aynutopumn, Ocnamenne
HAHMEHOBaHHUe
VYyeOHble ayIUTOPUH IS [11-205,
MPOBEAECHUS JTEKITHOHHBIX KomnbrorepHbIi
3aHATUI U TEKYLLETO KJIacC
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KOHTPOJISI

Y4eOHble ayAUTOPHUH TS 111-205,
MIPOBEACHUS ITPAKTUUECKUX KommnbrorepHsrii
3ansatuii, KP u KII KJIacc
VY4eOHbIC ayUTOPUH IS [11-205,
[IPOBEICHUSA KommnsrorepHslii
MIPOMEKYTOUYHON aTTECTaIlun KJacc
ITomernienus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSATEIILHON PabOThI KommnbrorepHsrii MMCHbMEHHBIHN, BEIIAJIKA JJI OEXKIbI,

YUTaAJIbHBIN 321

KOMIIBIOTEpPHAS CETh C BBIXO/I0M B
HNHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
MIPUHTEP, KOHJIULIUOHED

IMTomemenus misa
KOHCYJIbTUPOBAHUS

11-206, JleximnonHas
ayJIUTOpUS

[TomerieHus 1JIst XpaHESHHsI
o0opymnoBaHus U y4eOHOTO
WHBEHTAPs

[I-107, ApxuB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MCTOI[BI " CPCACTBA TCINIOTCXHUYCCKUX I/ICCJ'IGIIOBaHI/Iﬁ

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3

KM-4

KM-5

MeTo1bl TOCTaHOBKH 3a/1a4 Ha MCCIICIOBAHUS TEIUIOTEXHUYECKUX 00beKToB (KOHTpObHas
pabora)

MeTobl MOIETHPOBAHUS paOOTHI BRICOKOTEMIIEpATYPHBIX ycTaHOBOK (KoHTposibHas paboTa)
TemnoTeXHUYECKUE HCCIeIOBaHus, CpeACcTBa sl m3Mepenus temneparyp (Korrponshas
pabora)

CpencTBa Ui TEINIOTEXHUYECKUX MCCIIeIOBAaHUHN (JIaBICHUE, PACXO/I, 3aIbUIEHHOCTD, COCTAB
ra3zoB) (KonTpoabsHas pabora)

3amuTa 1adopaTopHsIx padot (JIlaboparopras padbora)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

HNunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuummabl KM: L 2 3 4 >
paznena Henens 4 8 12 15 16
KM:
1 Buapl uccnegoBanuii ¥ MOCTaHOBKA 33/1a4d
HUCCIEe0BAaHUN
1.1 Buner u 3agaun ncciieJoBaHuit +
1.2 Knaccudukanus TemmoTeXHUUeCKUX UCCIeI0BaHUI + +
1.3 IToctanoBKa 33124 nepea UCCIEAOBAHUSIMU + +
14 PuU3nyecCKOe MOIETUPOBAHUE KAK METO +
' TEIJIOTEXHUYECKUX UCCIIeI0BaHUMN
2 [TnanupoBanue GU3NUECKUX UCCIETOBAaHUN
21 [InanupoBanue sxcriepumenta. [lapameTpsl + + +
' ONTUMU3AIIHI
2.2 [TonHbIi 1 qPOOHBIN (HAaKTOPHBIN SKCIIEPUMEHT + +
23 Knaccugukarus u OLIKIT (opTroronansHoe + +
' HEHTPaJIbHOE KOMIO3UIIMOHHOE TJIAHUPOBAHUE)
3 IIpoBenenue ucciaeq0BaHuit
31 Marematuueckoe MOAEINPOBAHNE KaK METOJ + +
] TEIJIOTEXHUYECKUX UCCIIEA0OBaHUI
39 [TporpaMMHBbIe TPOIYKTHI JI1 MAaTEMaTHUECKOTO + +
) MOJICJIUPOBAHUS
3.3 O06paboTka pe3yabTaToOB MCCIIEJOBAHUIN +
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Cpe,Z[CTBa JJIA TCIINIIOTCXHHUYCCKHUX I/ICCHGHOBaHI/Iﬁ

4.1 Temneparypa matepuanoB. Cpectsa sl U3MEPEHUM +
4.2 Temneparypa razoB. CpeacrBa st U3BMEPEHUN + +
4.3 TernoBbie moToku. CpeacTBa 11 U3MEPEHUI +
4.4 3anbuI€HHOCTH ra3oB. CpeacTBa Jid U3MEPEHUH + +
45 Hasnenue u pacxona. CpeacTsa st U3MEPEHU + +
46 l'a3oananu3aropsel Kak CpeiCcTBa B + +
' TEINIOTEXHUYECKUX UCCIIENOBAHUIX
Bec KM, %: | 20 20 20 20 20
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