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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Lemp TUCIUIIIMHBI — TEOPETHYIECKAs U MIPAKTHYECKAast HOATOTOBKA 00YJAIONIIXCS 10 METOaM TOydeHHUS, Iepeladl U
HCTIONb30BAaHUs TETIOTHI; (POPMHUPOBAHHUE Y 00YUAIONIMXCSI HAYYHOrO MBIIITICHUS, B YaCTHOCTH MPaBUIBHOIO MOHUMAaHUS
I'PaHML IPUMEHUMOCTH Pa3IMYHbIX TEIJIOTEXHUYECKHUX ITOHATUH, 3aKOHOB U YMEHUS OLICHUTh CTEIEHb JJOCTOBEPHOCTH
PE3yNbTaTOB, MOITYYEHHBIX C IOMOIIBIO SKCIIEPUMEHTANIBHBIX WIH TEOPETUUECKUX METOJ0B UCCIIEOBAHNUS.

1.2 3aﬂa‘IaMI/I JUCHUIIINHBI ABJIACTCS Q)OpMHpOBaHI/Ie yMCHI/Iﬁ W HAaBBIKOB I10 CJICAYIOIIHUM HaIllpaBJICHUAM:

1.3 | - 3HaHUE OCHOBHBIX HOHXTHﬁ, 3aKOHOB U METO/IOB TEXHUYECKOM TEPMOANHAMHUKHU U TCILJIONCpCaAavn;

1.4 | - 3HaHue u YMCEHHE HUCIIOJIB30BaHUA METOAOB TCOPETHICCKOI'O U SKCIICPUMEHTAJIBHOI'O UCCJIEAOBAHUA B TEXHUYECKOU
TEPMOAMHAMHUKE U TCIJIONEpEaaucC

2. MECTO JUCHUIIITMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

Iuxn (paznpen) OIT: | b1.0.22

3. KOMIIETEHLMY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUATINHBI
(MOZYJIST)

OIIK-1 CriocoOeH CTaBUTh U peliaTh HHKXEHEPHbBIC M HAYYHO-TEXHUYECKHE 3a/1a4H B cepe cBoel npodeccroHambHON
JIESITETTHHOCTH M HOBBIX MEXTUCIIMIUTHHAPHBIX HANIPABJICHUH C UCTIONB30BAaHHEM €CTECTBCHHOHAYIHBIX, MATEMATHYCCKHUX H
TEXHOJIOTMIECKUX MOJeneit

OIIK-1.8 IlaeT OINMCAHNE TECXHOJIOIHICCKUM ITpolecCaM Ha OCHOBC 3HAaHUUI METOA0B MOJIY4CHHU, IICPEaadr U UCII0JIb30BaHUS
TCIIJIOTHI

B pe3yabraTe ocBOCHHS TUCHUIIHHBI (MOLYJIs) 00y4YaIOIIUIACS A0JKEH

3.1 |3HaTh:

3.1.1 | OCHOBHBIC MOHATHS U 3aKOHBI TEXHUYCCKON TEPMOAMHAMHUKHU U TCIIONCpCaAavu, METOAbI IIOTYYCHUsA, I€peaainu U
HCIIOJIB30BaHUA TCILIOTHEI, METOAbI TCHJ’IOC6Cpe)KeHI/I$I JJIs1 OTTMCaHUA TCXHOJIOTMYCCKUX ITPOLECCOB

3.2 | YMeTh:

3.2.1 | ucroab30BaTh OCHOBHBIC ITOHATHS M 3aKOHBI TEXHUYECKOH TEPMOAMHAMHUKHU U TCIUIONECpeaavin, METOAbI IIOJTYYCHU,
nepeaadn u UCIoJIb30BaHU TCIIOThI, MCTOABI TCHJIOC6Cpe)KCHI/I$I JJIsL OTTMCaHUSA TCXHOJIOTMYCCKUX ITPOLECCOB

3.3 | Bnagern:

3.3.1 | HaBbIKaMH MIPOBEJICHUS TEIJIOBBIX PACYCTOB U HABBIKAMHU TIPUMEHEHHSI METOIOB TEOPETHUECKOTO U IKCIIEPUMEHTAILHOTO
HCCIIENOBAHNSA 00BEKTOB

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUHBI (MOAYJIS)

Kon HaumeHoBaHue pa3iesioB M TeM /BUJ 3aHATHS/ Cemectp | Yacos | Ilpumeyanue

3aHATHSA / Kype

Paznea 1. OCHOBBI TEPMOJNHAMHUKHU

1.1 OCHOBHBIE MOHATHSI U OIIPEICTICHHs] TEPMOAMHAMUKH. TepMonHaMudecKas 4 2
cucrema. [TapameTpsl coCTOSIHUS. YpaBHEHHE COCTOSIHUS HIICATLHOTO ra3a.
TazoBrle cmecu. TemroeMkocTs. /JIek/

1.2 ITapameTpsl COCTOSHUSA. YpaBHEHHE COCTOSIHUS UIEAIbHOrO ra3a. ['a3oBble 4 2
cMmecu. TermoeMkocTs. /TIp/

1.3 OmnpeeneHre mapaMeTpoB HACHIIIIEHHOTO BOSIHOTO Tiapa. /J1ab/ 4 2

1.4 OHepreTuka TEpMOAUHAMHUYECKON cUCTEMBl. B3auMonelicTBie cUCTEMBI C 4 2

oKpyxKarouieil cpenoil. [lepBoe Hauano TepMoaMHAMHUKH. TepMOANHAMUYECKUE
nporeccel. [Tonmurpomnnsie nponeccel. /Jlex/

1.5 DHepreTvka TepMOAMHAMUYECKON CUCTEMBbI. B3anMoielicTBIE cUCTEMBI C 4 2
oKpykatouieit cpenoit. [lepBoe Hauano repMogMHAMHUKH. TepMOANHAMUYECKUE
npoueccsl. [lomutponHsie nponeccsl. /IIp/

1.6 OmnpezneneHye NOBEPXHOCTHOTO HATSYKEHUS BOABI B IMAINIa30HE 4 2
Temmeparyp. /J1a6/
1.7 Bropoe navano tepmonnnamuku. [ukn Kapuo. Teopema Kapno. [lonsitue 4 2

SHTponuu. MI3MeHeHue SHTponuy ra3a B TepMOAUHAMHYECKUX Nponeccax. T-S
quarpamwmel. /Jlex/

1.8 Bropoe nauasno repmonunamuku. Luka Kapao. Teopema Kapno. ITonsitue 4 2
SHTpONMH. VI3MeHeHne SHTPONNH Ta3a B TEPMOAMHAMUYIECKHX nponeccax. T-S
muarpamwmsl. /IIp/

1.9 Bs3K0CTh KHUIKOCTH B AMAMa30HE Temmepatyp. /J1ad/ 4 2

1.10 L{uki1bl SHEPreTHYecKruX ycTaHoBOK. M300paxenus UKIOB B p-V u T-S 4 2
nuarpaMmax. TepMoauHamMuKa MOTOKOB. /JIex/




I{uKITBI SHEPreTHYEeCKUX YCTAaHOBOK. TepMOIMHAMEKA MOTOKOB.
CpaBHHUTEIBHBIA aHAIN3 TEPMOANHAMUYCCKHUX IUKIIOB. /TTp/

1.12 Hccnenopanue nporiecca aanabaTHOro UCTEUCHHMS ra3a yepes CyKaromeecs 2
COIUIO ITPY MMHUTAIIIOHHOM MOAeNnpoBaHuy. /J1ab/

1.13 PeanpHsble ra3sl u mapsl. BopsHoit map. i-S quarpaMma BOASHOTO Tapa. 2
Brnaxxusiii Bo3ayx. XuMuueckast TepmonuHamuka. /JIex/

1.14 PeanbHble ra3el ¥ napsl. BonsHol nap. i-S quarpamma BoAsSHOro napa. 2
Bnaxusiii Bo3ayx. /Ip/

1.15 OmnpezencHre TeIONPOBOAHOCTH Bo3ayxa. /J1a6/ 2
Paznea 2. OCHOBBI TEIIJIO-MACCOOBMEHA

2.1 Teopus ternmoodmeHa. Bunbl Terooomena. TermionpoBogHOCTh. YpaBHEHHE 2
Oypre. [IuddhepernnansHOe ypaBHEHNAE TETIONPOBOIHOCTH. /JIek/

2.2 Teopus TeruioodMena. TermnonpoBogaHoCcTh. YpaBHeHHEe @ypre. /TIp/ 2

2.3 Omnpeznenenre KodpPUIHEHTa TEIIOBOr0 U3y4eHus TBepaoro tena. /Jlab/ 2

2.4 Kongexuns. KonBekTnBHBIH TeruioooMeH. [nddepeHiaipabe ypaBHeHNS 2
KOHBEKTHUBHOTO TerutooomMena. Teopus nogodus. Kpurepun nogodust. TemmoBoe
uznydenue. /JIex/

2.5 Kounsekuus. KonsektuBHbIN TemnooOmen. Teopus nmogodus. Kputepuu 2
nonobus. TeroBoe uznyuenue. /I1p/

2.6 OrpenesyieHre TEIUIONPOBOIHOCTH TBEPIBIX MATEPHAIIOB METOJIOM 2
1acTUHEL. /J1ab/

2.7 Tennonepenada. Muarencudukanus temoooMera. OCHOBHI TEILIO-, 2
MaccooOMeHa, TerIoMaccOOOMeHHbIe ycTpoiicTBa. /JIex/

2.8 Temnonepenaya. Murencudukanus rermioooMeHa. OCHOBBI TEILIO-, 2
MaccooOMeHa, TeIIoMaccooOMeHHBIe yeTpoiicTa. /IIp/

2.9 HUccnenoBanue mporiecca TEIUIOOTa9H MPH CBOOOTHON KOHBEKITUH BIIOJIb 2
BEPTHKAIBHOTO [ITHHAPHIECKON TIOBEPXHOCTH METOAOM HMUTAI[IOHHOTO
MoaenupoBanusi. /J1a6/
Pa3znen 3. TOIIJIMBO U OCHOBBI 'OPEHN 51, OXPAHA
OKPYXAIOIIEN CPEbI

3.1 Toruuso. Bune! Tormusa. OcHoBbI ropeHus. [IpuMeHeHne TENIoThI B 6
orpacnu. /Cp/
Paznen 4. CAMOCTOSTEJBHASA PABOTA

4.1 IMoaroroska k sekuusm /Cp/ 9

4.2 IMoxroroska k nmpaxTuaeckuM padoram /Cp/ 18

4.3 IToaroroska K JlabopaTopHbIM padotam /Cp/ 18
Paznea S. KOHTAKTBIE YACBI HA ATTECTAIIUIO

5.1 3ager /KD/ 0,15

5. OHEHOYHBIE MATEPHAJIBI

OHGHO‘IHLIG MaTepualibl AJId TPOBECACHUSA HpOMe)KyTO‘IHOI‘/II aTTCCTaluu 06yqa101111/1xc;1 MPUBEACHBI B IPUIIOKCHUN K

paboueii mporpaMMe JUCHUIUIAHBI.

®DOpMBI 1 BHIIBI TEKYIIIETO KOHTPOJIS MO JUCHUILIHHE (MOIYITIO), BUIBI 3aJJaHUN, KPUTCPUH UX OICHUBAHMUSI,
pacmpenenenre 60aIoB 0 BUAAM TEKYIIETO KOHTPOIS Pa3padaThIBAIOTCS MPEHNOAABaTENIeM UCIIUIUINHEI C YIETOM €€ CIICIA(UKH U

JIOBOJISITCS 10 CBEICHUS 00YJaIOLINXCs Ha TIEPBOM y4eOHOM 3aHSTHH.

BUOC.

Texymui KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBISETCS MpenojaBaTeieM JUCLUIUIMHBL (MOIYIsl) B paMKaX KOHTaKTHOM
paboThI U CaMOCTOSATENHLHON PaboThl 0Oydaromuxcs. [t GUKCUpOBaHUS PE3yIIbTATOB TEKYIIErO KOHTPOJIS MOXKET HCITOIh30BaThCS

6. YAEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MO YJISA)

6.1. Pexomenayemast 1ureparypa




6.1.1. OcHoBHasl IUTepaTypa

ABTOpBI, COCTABUTENN 3arnaBue Wznarensc Omn. agpec
TBO, TOJ1
JI1.1 | Kyaunos B. A., TexHuueckas TepMOTUHAMUKA U TEIUTONEpeaaya: YaeOHHK Mocksa: | https://urait.ru/bcode/44
Kapramos 3. M., ISl BY30B IOpaiir,
Credantok E. B. 2020
JI1.2 | Kanekun B. C., I'mapaBivka v TEIUIOTEXHUKA: Y4eOHOe MocoOue JIJIs By30B Mocksa: | https://urait.ru/bcode/45
Muxaiiner C. H. IOpaiir,
2020
6.1.2. JlonoiHUTEIbHAS JIUTEPATYypPa
ABTOpBI, COCTaBUTEIN 3arnaBue Uznarensc On. agpec
TBO, TOJ1
JI2.1 |benosT. B. Tepmoannamuka B 2 4. YacTp 2: Y4eOHUK U IPAKTHKYM JJIsT Mocksa: | https://urait.ru/bcode/45
BY30B IOpaiir,
2020
JI2.2 |benosT. B. Tepmoauunamuka B 2 4. YacTp 1: YaeOHUK U IPAKTHKYM IS Mocksa: | https://urait.ru/bcode/45
BY30B IOpaiir,
2020

6.2 I/IH(l)OpMauHOHHl)le TEXHOJIOI'MH, HCIIOJb3YEeMbI€ IIPH OCYHIE€CTBJICHUH 06pa30BaTeJ’lbl—[0I‘0 nmpouecca 1no JucuuijanHe

(Mmony.n10)

6.2.1 IlepeyeHb JIHLEH3HOHHOIO H CBOOOHO PACIIPOCTPAHSEMOr0 IIPOIPAMMHOI0 o00eceYeHusl

6.2.1.1

| MS Office

6.2.2 TlepeueHb MPogreCcCHOHANBHBIX 023 TAHHBIX H MH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

baza ganHbIX 11 TemodHepreTHKoB: https://q-teplota.ru/

6.2.2.2

EcrecTBeHHOHAY4HBIH 00pa3oBaTenbHbIH optai: http://en.edu.ru/

6.2.2.3

MexaynapoaHas npodeccHoHanbHas 6a3za JaHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.4

KoncynbranT mioc

6.2.2.5

I'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

VYaeOHBIC ayANTOPUH AT IPOBEICHHUS 3aHATHH JICKIIMOHHOTO TUIIA, YKOMIUIEKTOBAHHBIE CIIEIHATH3NPOBAHHON MeOebio
1 TEXHUYECKHMH CPEACTBAaMH O0YUEHHsI: MyIbTUMEIUITHOE 000pyJOBaHKE ATl TPEOCTaBIeHUs YueOHOH HHpOpMaIu
00BN ayTUTOPHH /WK 3BYKOYCHIIMBAIOIIEe 000pyNOBaHUE (CTAMOHAPHOE HITH IIEPEHOCHOE).

72

VYueOHbIe ayIUTOPUH IS TIPOBEICHUS 3aHATHH CEeMUHAPCKOr0 THIA, TPYHIIOBBIX U MHAUBUAYaIbHBIX KOHCYIbTAlNH,
TEKYIIEeTo KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTaIllH, YKOMIUICKTOBaHHbIE CIICIIHATN3HPOBAaHHON MeOeIbIo 1
TEeXHHYECKAMH CPEACTBAMH O0YUCHUS: MyIbTUMEIUIHOE 000pyIOBaHHE H/MIIN 3BYKOYCHIIUBAIOIIEee 000pyIOBaHHE

(cranoHapHOE WM IEPEHOCHOE)




7.3 | TlomemeHus st CAMOCTOSITENFHOM PabOThI, OCHAIIIEHHBIE KOMIIBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOJKITIOUSHHS K
cetu "MHTepHeT" u obecreueHueM J0CTyIa B AIEKTPOHHYI0 HHPOPMAIIMOHHO-00pa30BaTeNbHYIO Cpelly YHUBEPCUTETA.

7.4 | TlomemuieHus s XpaHEHHUS U MPO(IIAKTHIECKOr0 00CTYKHBAaHHS yIeOHOro 000py10BaHNUS.

7.5| JlaGopatopus, OCHaIEHHAs CIEHATBHBIM JJa00paTOPHBIM 000PYIOBAHUEM:

7.6 | crenn TKO tennorexHuKa U TEPMOANHAMUKA;

7.7| nabopatopHsiii koMmiuieke JIKT-6M Ne25 «TermnonpoBogHocTs 1 qud@y3ust ra3osy;

7.8 | mabopatopusiii komiuieke JIKT-7 Ne 15 «CBoHCTBa )KUIKOCTHY;

7.9 | nabopatopusiii koMmiuieke JIKTT-7M Ne3 «Koa¢hGuIrieHT TErmIoBoro H3IydeHns: TBEPIOrO Teaay.




[IpuaoxeHnue

K pabouyell mporpaMmMme JUCITUIIAMHBI

OOEHOYHBIE MATEPHAABI OAA
IIPOMEXYTOYHOH ATTECTAIIHHA

IO ANCHUIIAUHE (MOAYAIO)

((TepMOIlKHaMKKa H TECEIIAOTEXHHKA»

HanpaBAeHHe IIOATOTOBKH / CIICEIITHAABHOCTB

23.05.01 Ha3eMHBI€E TPAHCIOPTHO-TEXHOAOTHYECKHE
cpexncTBaA

(K00 u HaumeHosaHue)

HanpasnenHocTs (pohuiib )/crieruain3anus

IIoAPeMHO-TPAHCIHOPTHBIE, CTPOHTEABHBIE, NLOPOXHBIE
cpeaAcTBa H obopyamoBaHHE

(naumenosanue)



OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WM UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHH, HaBBIKOB U (HJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETECHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe IPOLeaypy U KPUTEPHH OLIEHUBAaHHUS C(OPMHPOBAHHOCTH
KOMIIETCHIIUH NPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)I(YTOqHOﬁ aATTCCTAllUN — OLCHUBAHUC INPOMCIKYTOYHLIX W OKOHYATCIBHBIX PC3YJIbTATOB
OOydYeHHs] 10 JUCLUUIUIMHE, OOCCICUMBAIONIMX JIOCTHKCHHE IUIAHUPYEMbIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

@DopMBbl IPOMEKYTOUHOM aTTecTauuu: sauem (4 cemecmp — ounoe obyuenue).

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IIPOIECCE OCBOCHUS TUCIUTUINHBI

Kox n HanmeHOBaHNE KOMIIETSHIINN Kox manmkaTopa qOCTIDKEHIS KOMIIETSHITN
OIIK-1 CnocoOeH CTaBUTh U pelIaTh OIIK-1.8 JTaeT onucaHue TEXHOJIOTUIECKUM MpOIleccaM Ha OCHOBE 3HAHUI
WHXCHEPHBIC U HAYYHO-TEXHUYECKHE METO/IOB TIOJyUeHUsl, IePEeIayy 1 UCIIOIb30BAHUS TETIOTHI

3amaud B cepe cBoei
poheCCHOHATBHON eI TETBHOCTH U
HOBBIX MEKIUCIUTITHHAPHBIX
HAIPaBJICHUI C UCIIOIE30BAHUEM
€CTECTBEHHOHAYYHBIX, MATEMATHUCCKUX
TEXHOJOTHUECKUX MOJIeTIei

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMbIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON TPOrpaMMBI

Kon 1 HauMeHOBaHHE HHIUKATOPA Pe3ynbraThl 00yUYeHUS 1O JUCHUIIINHE O1ieHOYHBIC MaTepUaIbl
JIOCTHDKEHUS KOMIIETEHITUU (cemectp 4, Kypc - 2)
OIIK-1.8 TaeT omncanue OOyJaronimiicst 3HaeT: Tecterm. 2.1.1

TEXHOJIOTHYECKHUM TIPOIEcCaM Ha OCHOBE OCHOBHEIE TIOHATHS W 3aKOHBI TEXHUYECKOMH
3HAHUI METOJIOB MOJYYCHUS, IEPEIAaUi M | TEPMOJAMHAMUKH Y TEIUIONEpPEAadYH, METOJbI
HCIIOJIB30BAHUS TETUIOTHI MOJIYYCHUs, TIepeayl U HUCIOIb30BAHUS TEIIOTHI,
METOJBl  TEIJIOCOCPSIKEHHsSI  JUISI  ONHUCAHHS
TEXHOJIOTHYECKUX MPOIIECCOB

OO0yyaronuiicst ymeerT: 3amanus m. 2.2.1
HCIIOJIb30BAaTh OCHOBHBIE TIOHATHS H  3aKOHBI
TEXHUYECKOW TEPMOJMHAMUKH W TEILIONepe/iayu,
METOJIbl TOJYYCHUsI, TePeayd M HUCIOIb30BaHUS
TEIUIOTHI, METO/IbI TEIIOCOEPEKEHHSI ISl OTTUCAHUSI
TEXHOJIOTHYECKHX MPOIIECCOB

OO0yJaroniuiics BIaaeer: Samanns 1. 2.3.1
HABBIKAMU TPOBEJICHHUS TEIUIOBBIX pACUCTOB H
HABBIKAMU [IPUMEHEHHUS METO/I0B TEOPETUUECKOTO U
SKCIEPUMEHTAILHOTO UCCIICIOBAHUS 00BEKTOB

[TpoMexxyTrouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJJHOM U3 clienytonmx Gopm:
1) cobecenoBanue;
2) BeimonHeHue 3ananuii B DMMOC yHuBepcuTera.

2. TunoBbie! KOHTPOJIbHbIE 32JAHUS HJIM HHbIE MATEPUAIIBI VISl OUEHKH 3HAHMIA, yMEHHUIA,
HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XaPAKTEPHU3YIOIIHMX YPOBEHb C()OPMHPOBAHHOCTH KOMIIETEeHM I

! TIpuBonsrcs THOBBIE BONPOCH M 3amanus. OLEHOYHBIE CPEACTBA, NPEIHAZHAYEHHBIE JUIA IMPOBEIEHHSA AaTTECTALMOHHOIO
MEpPOIPHUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUISA MIPOBEACHHUS OLEHOYHBIX NPOIERyp KONMW4ecTBE BapHaHTOB. OICHOYHBIC



2.1 TunoBsble Bonmpockl (3aaHusl) 115 OLleHKN 3HAHUI B KayecTBe 00pPa30BaTeILHOIO pe3yJbTaTa

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3ysIbTaT:

Kon 1 HanMeHOBaHUe UHIUKATOPA O0pa3oBatenbHbIi pe3ynbTaT

JIOCTIDKEHHUS KOMIIETEHIIAN
OIIK-1.8 laeT omnucanue OOyuarommiics 3HaeT:
TEXHOJIOTHYECKHUM TIpoleccaM Ha OCHOBHbIC TOHSTHS U 3aKOHBI TEXHUYECKOH TEPMOAMHAMUKH W TEIUIONEpEeIay, METObI
OCHOBE 3HaHUI METOIOB MOJyYeHHs, Mepenadyd U HCIOJIb30BaHUS TEIJIOThI, METOJbl TEIJIOCOSPeKEHHs IS
MOJTy4eHHUs, Iepeladn U OIUCaHHS TEXHOJIOTHYECKUX MPOLIECCOB
HCITOJIH30BAHMS TEIUIOTEI

2.1.1 Ilpumepbl TECTOBBIX 3a/IaHUH

1. TlpeaMeToM TEeXHHYECKOW TEPMOIMHAMUKH SIBITIOTC ...
a) 3aKOHOMEPHOCTH B3aMMHOTO MPEBPAIIEHHS TEIUIOBONW M MEXaHMYECKON SHEPTHH M CBOMCTBA TEJ, YIACTBYIOIINX B 3THX

MIPEBPALICHUAX

b) 3akoHOMepHOCTH B3aUMHOTO MpPEBpAIICHHS TEIUIOBOW W MEXAHWYECKOH SHEPIHH M Macca Tell, YYaCTBYIOIIUX B 3THX
IPEBPALCHUAX

C) 3aKOHOMEPHOCTH B3aHMHOTO MPEBPANICHHS TEIIOBOH M MEXaHHMYECKON SHEPrud W 00BEM Tell, yYaCTBYIOUIUX B 3THX
IPEBPALCHUAX

d) 3aKOHOMEpPHOCTH B3aMMHOTO MPEBPAIICHHS TCIUIOBOW U MEXaHHUYECKON SHEPTUH U CHIIA TIPUTSDKCHUS T, yIaCTBYOIIUX
B 3THX IIPEBPALICHUAX

p
2. Bcom T1=1000K,vi=3m%%e To=10K,Tovi=____ m%ke.
a) 03 2 1
b) 300 o
¢) 0,03
d) 30

Y

3. Haiigure paboty, coBepiiaeMyto IBYMsI MOJSIMH HJIeajbHOTO ra3a MpH ero musodapHom HarpeBanuu Ha 100°C ([]x).
R=8,3]I:/MonbeK:

a) 166
b) 1660
c) 830 T
d) 0,166

4. Temnora B IMHUKJIIC PeHKI/IHa, npeACTaBJICHHOM Ha rpa(bm(e, OTBOJUTCA B IIpoOLECCe ...

a) 1-2
b) 2-3
c) 6-1
d) 56

|

5. OtTHoOmIEHHEe MACCHI BOISIHOTO [apa My, COASPIKAIIETOCS BO BIAXKHOM BO3IyXe, K Macce
CYXOro BO3[yXa My Ha3bIBACTCA ...

a) BIArocojepkaHueM

b) oTHOCHUTENBHOH BIaXKHOCTBIO

C) abCoNIOTHOI BIAXXHOCTBIO

d) TOuKO# pockl

6. TerutoBO¥ ABUTATEIb 3@ OJUH UK HOIy4aeT oT HarpeBatess 100 k/[k TemoTs! u oTAaeT XoaoamibHUKyY 60 k/x. Yemy
pasen KIIJI atoro nurateins (%):

a) 25
b) 40
c) 60
d) 04
7. Koad¢puunenrt remneparyponpoBoHOCTH BEIUYUCISETCS 110 GOPMYIIE ...
a) a= i
C-p

CpEICTBa MOJUIEKAT aKTyaJlW3aldd C YY4EeTOM pa3BHTHUS HAayKd, oOpa3oBaHUWs, KyJIbTYPBHI, SKOHOMHKH, TEXHHWKH, TEXHOJOTHH M
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



C) a= L
C-V
) a=- t)
C-p
8. HampapneHne BeKTOpa TEIIOBOTO TOTOKA Ha PHCYHKE 0003HAUYEHO (PO ... t 1
a) 4 1
b) 1 t,
c) 2 A S 3
d 3 > *
S
9. KoHBeKTHBHBII TEIIIOOOMEH - 3TO CIOKHBIA BHI TEIUIOOOMEHA, TP KOTOPOM COBMECTHO
IPOTEKAIOT IIPOLECCHL:
a) TemIooOMeHa U MaccooOMeHa
b) koHBekiHHM M TEIIOOTHAAYN
C) TEmJIONMPOBOJHOCTH U KOHBEKIMU
d) Temnomepenayn U KOHBEKIIUH
10. B xauecTBe ompeneNnsIoNied TeMIeparypbl MpH pacueTe cpenHen —
TEIUIOOTJaYd BHYTPH TPyObl OPHUMEHHUTENBHO K PHCYHKY o = <7< 'E"dd:_‘:fi
OPUHUMACTCS ... — = = =
a) cpenussi apuMeTHUECKas TEMIIEpPaTypa JKHAKOCTH Ha BXOAE H 2 = < g;;::::
BEIXOJIE U3 TPYOBI e | e ¢
b) Temmeparypa xugKocTH Ha BXOz€ B TpYOY 1 A a 6
C) TemmepaTypa )KHIKOCTH Ha BBIXOJE U3 TPYObI
d) cpenmsis apudMeTHIECKas TEMIIEPATypa KUIKOCTH M CTEHKU TPYOBI K/\
11. TemnoBoii MOTOK, W3ITy9acMblii Ha BCEX IMHAX BOJH C €IUHUIBI =
HOBEPXHOCTH TelIa I10 BCeM HANPABJICHUSIM, HA3bIBACTCS:
a) TCIUIOBBIM H3ITy9EeHHEM
b) wm3ny4arensHO# CHIOCOOHOCTHIO
C) HMHTEHCHBHOCTBIO M3IyUCHHUSI
d) wHTErpanbHBIM JIyIHCTHIM TOTOKOM
12. Eciu u3nyyaTenbHas cocoOHOCTS ceporo Tena E = 5670 Br/m2, To MHTErpanbHbli Ko3(Q(UIMEHT H3TyuyeHus (CTeneHb
YEepHOTHI) PaBeH ...
a) 0,01
b) 1 T =1000 K
c) 01 < 2K4)
d) 22 C=56,67 Brim
13. Ecmut Gyap = 1 M, dyp = 0,9 M TO yTOINIIECHHE TEIUIOM30ISIMN Ha TPyOE MPUBOJHUT K CYMMapHOTO TepMHYECKOTO
COIIPOTHBIICHUS TEILIONEPEAAYHL.
a) yMEHbIICHHUIO
b) yBenuuenuto
C) YBEJIMYCHHUIO BO BTOPOH CTEHCHH
d) yBeJIMYCHHIO B TEOMETPUUYECKON MPOrPecCHU
14. CaMONpoOM3BONIbHBIA ~ TPOLECC  NPOHMKHOBEHHS  OJHOTO  BelleCTBa B JPYyroe B  HAlpaBJICHUH
YCTaHOBJICHUS] BHYTPH HUX PAaBHOBECHOIO paclpeeeHus] KOHICHTPALUH Ha3bIBAKOT:
a8) TOTOKOM MAacCBhI
b) koHBekimei
c) nmuddysueit
d) maccoobMeHOM
15. B xakuXx TeriooOMEHHBIX alaparax nepeaaya TeroThl OT HarpeBaoIIeH )KHUIKOCTH K HArpeBaeMOM IPOUCXOIUT CKBO3b
TBEPIYIO Pa3IeIUTEIbHYIO CTCHKY:
a) peKylnepaTHBHBIX
b) cMmemmBarommx
C) pereHepaTUBHBIX
d) cMmecuTenbHBIX

2.2 TunoBble 3a1aHUS VISl OLIEHKH YMEHHUI B KauecTBe 00pa30BaTeIbHOI0 pe3yJibTaTra

[TpoBepsiembIii 00pa3zoBaTEILHBIN pPe3yIbTaT:




Ko n HanmeHoBanne
WHIWKATOPa TOCTHKEHUS
KOMIIETEHIIHH

OO6pazoBarenbHBIN pe3yabTaT

OIIK-1.8 laeT onucanue
TEXHOJIOTHYECKUM IIPOIIECCaM Ha
OCHOBE 3HAHHII METOI0B
MOJIyYeHusl, Iepeaadn u
HCIOJIb30BAHUS TEIUIOTHI

OOydaronuiicss yMmeeT:

HCIIOJIB30BATh OCHOBHBIC IIOHATHS ¥ 3aKOHBI TEXHUUECKON TEPMOJIMHAMUKH ¥ TEIUIONIEpelayH,
METOZBI MONYy4YeHHs, Iepeladyll U HCIIOIb30BAHMUS TEIUIOTHI, METOIBI TEIIOCOePEKEHHS IS
OIMCaHUsI TEXHOJIOTHYECKHX MPOLIECCOB

2.2.1 ITIpumepsnl 3a7a4
MaHoMeTp, yCTaHOBJICHHBIH Ha IAPOBOM KOTIIE, 1okasbiBaeT nasienue 1,8 MIla. KakoBo abcomoTHOe naBieHue napa B
KOTJIe, eciii aTMocdepHoe nasieHue pasHo 0,099 MIla.
BakyymmeTtp nokaseiBaeT paspexenue 80 klla. KakoBo abcomoTHoe fnaBneHue B cocyie, eciu aTMOC(EepHOe aBlIcHHE
o 6apometpy cocrasisier 0,1 MIla?
B Oamnone comepkuTcs 2 KmiorpamMma Kuciopoma mpu naBieHun 8,3 Mlla m temmeparype 15° C. Bwramenuts
BMECTHMOCTD (€MKOCTB) OaoHa. BennmunHy ynensHO#H ra30BOH MOCTOSHHOM IS KUCIIOpO/ia IPUHATE paBHOH R = 259,8
JIx/(krxK).
PesepByap BMecTHMOCTEIO 4 M3 3amlOHEH YTICKUCIBIM Ta3oM. HaliTim Maccy 3Toro rasa m ero Bec, eciid H30BITOYHOE
JaBIICHHE, TTOKAa3bIBAEMOEe MaHOMETPOM, IPHUCOSANHEHHBIM K pe3epByapy, paBHO 40 klla, Temmeparypa raza - 80° C, a
atMocgepHoe (Oapomerpuueckoe) nasnenue paBHo 102,4 xlla. YienbpHas ra3oBasi HOCTOSIHHAS JUIs YTJIEKUCIIOTO ra3a
paBHa R = 188,9 Jx/(xrxK).
Kommpeccop kauaet Bo3ayx B Bo3myxocoopauk oosemoMm V = 100 1. Ilepen momkadrBaHueM B BO3AYXOCOOPHUKE OBLIO
arMochepHoe nasnenue 750 MM pr. cT. u Temmneparypa t; = -10°C. TTociie mogKaYMBaHus JaBiI€HHUE B BO3AYXOCOOPHUKE
cTano pz = 8 6ap mo MaHOMeTpy, a Temneparypa tp = 25°C. OnpenennuTs Maccy MOAKaYaHHOTO BO3AyXa.
3aman 00beMHBIH cocTaB cmecH ra3oB (1¢o, = 10%, 1¢o = 2%, 1y, = 60%, 15, = 28%). OnpenenuTs 10 Kakoro

JIABJICHUS [T0 MAHOMETPY HY>KHO CKaTh 9Ty cMech, 4To0bI TipH Temreparype t = 100°C macca m = 20 kr umMena oobem V
= 1,2 M%. Bapomerpuueckoe gaBneHue 750 MM pT. CT.

2 KI' KHCJIOpOJa C HaYalbHBIM abCONIOTHBIM aaBieHneM 6 MIla u HagansHOM Temreparypoit 17 °C pacruupsrorcs
n3oTepMudecku 10 koHeynoro nasinenns 0,1 MIla. Omnpenennts 00beM KHCIOpOJa B HadaJle U B KOHIE PACIIUPCHUS U
paboTy paciupeHus.

4 Kr BO3/IyXa ¢ Ha4aJbHBEIM a0COMIOTHRIM faBieHneM 1,2 MITa u HauansHoO TeMmeparypoii -10°C cxxumaroTes axnabaTHo
no xkonewyHoro nasnenus 0,2 MIla. Onpenennts 00beM M TEMIEpaTypy BO3/yXa B KOHIIE CXKaTHs, pabOTy CxkaTus H
N3MEHEHNE BHYTPEHHEH 3HEpIHH, €CIIU MoKa3aTenb agnabdats! 1,4.

2 Kr BO3[IyXa ¢ HaYaIbHBIM abcomoTHEIM faBierneM 0,12 MIla u HagansHOM TemmepaTypoit 20 °C c)KUMAroTCs TpH
IIOCTOSTHHOM JIABJIEHHH JI0 YEIbHOro 06beMa 0,05 M%/kr. OnpesienuTh paboTy CKaThsl, H3MEHEHHE BHYTPEHHEH SHEPTUH
1 KOJIMYECTBO OTBEJECHHOH TEIIOTHI OT BO3yXa.

Jlo Kakoro JaBjieHUs] HAJIO0 CXKATh BO3JyX B IMOJHMTPOITHOM IPOIECCE CO CPEAHUM Iokaszaresnem N = 1,3 B muimHApe
JIBUratesiss BHyTPEHHETO CropaHus (Au3eis) npu HauaabHOM abcoitorHoM nasinennu 100 xIla u temmeparype 125°C,
4TOOBI JIOCTHTHYTH TEMIEPATyphl Bociulamenenns tormba 650°C? Onpenenutsh Takke paboTy, 3aTpaunBaeMylo Ha
cXKaTue, ¥ KOIMUYIECTBO OTBOAMMOI TETIJIOTHI, OTHECEHHBIX K /x2 BO3Ayxa. TeIio€éMKOCTh BO3AyXa CUUTATh HE 3aBUCSIIEH
OT TEeMIIEPATYypPHI.

Bosnayx, nmes HauanbHy0 Temreparypy t1 = 27 °C u abcomorHoe aasnenue p1 = 1 MIla, M30TepMUYECKH PACHIUPSAETCS
1o pasnenus Pz = 0,1 MIla, a 3aTeM HarpeBaeTcsl B N30XOPHOM MPOIIecce JI0 TeX MOop, MOKa JaBlIeHHe He CTAaHET PaBHBIM
p1. TpeOyercsi ompenenuTh yAeIbHbIH 00bEM BO3JyXa B KOHIE M30XOPHOTO ITI0/IBOJIA TEIIOTHI, a TaKKe M3MEHEHHs
YAETbHBIX 3HAYCHWH BHYTPEHHEW SHEPTHH, SHTAIBIUHM U SHTPOIUH B M30XOPHOM Ipomecce. TemmoeMKocTs BO3ayxa
CUMTATh HE 3aBUCHIEH OT Temnepatypbl. M13006pa3uth mnpoiieccs B P-V T-S quarpaMmax.

10. BBIMHCIUTE IIIOTHOCTH TEIUIOBOTO MOTOKA (] 9€PE3 INIOCKYIO CTEHKY TONMIHUHOMN O = 110 MM, BEITIOJHEHHYIO U3 yKa3aHHBIX
HIKE M30JISMHOHHBIX MaTEPHATIOB (IPUMEHAEMBIX B BATOHOCTPOECHNH), KOO()(PUIIMEHTHI TEMIONPOBOAHOCTH KOTOPHIX A,
Bm/(m-K), CBA3aHHBIX C TEMIIEPATYpPOH CIEAYIOIMMH 3aBHCHMOCTsAMH: meseymuH A = 0,060+0,002-t; mumopa A =
0,035+0,002-t; momuctunon [ICE-C A = 0,038+0,0036-t; nomuyperan IITY-3C A = 0,004+0,0035 t. Temneparypsl
HOBEPXHOCTEN CTEHKH COOTBETCTBEHHO paBHbl t{" = 21°C u t§" = -1°C.

11. Ompenenute K03()(HUIMEHT TEMIONPOBOJHOCTH KUPIUYHON CTEHKH ToimuHoW 390 MM, eciam TemmepaTypa Ha
BHyTpeHHell mosepxuocTn 300°C n Ha Hapyxneii 60°C. [Totepu Temna yepes crenky = 178 Br/m2.

12. Cnoii b2 Ha MOBEPXHOCTH BO/BI MMeeT ToumHy 400 MM, a TeMIiepaTypa Ha BEpXHEH M HIDKHEH IOBEPXHOCTSX PaBHBI
0°C u -15°C cootBercTBeHHO. ONpENENUTh TEMUIOBOM MOTOK 4epe3 | M2 MOBEPXHOCTH JIbla, € KO3(QUIUEHT
TEIUIONPOBOHOCTH JIbJA PaBeH A, = 2,25 Bm/(m-2epad). Kak H3MEHUTHCS TEILIOBOM MOTOK, €CIIH JIE TIOKPOETCS CIIOEM
CHera TOMIIMHOW 250 MM C KOI(p(QHIMEHTOM TEIUIONPOBOAHOCTH A1 = 0,465 Bm/(m-epad), a Temueparypa Ha
nosepxuoctu cuera - 20°C.

2.3 TunoBble 3a1aHNA 11 OLEHKN HABBIKOB B KayecTBe 00pa30BaTeJbHOI0 pe3yabTaTa




OIIK-1.8 JTaet omnmcanue OOyyJaromuiics BIajeeT:

TEXHOJIOTHYECKHUM TIPOL[ECCaM Ha | HABBIKAMU MPOBEACHHS TEIUIOBBIX PACY€TOB W HAaBbIKAMH [PUMEHEHHS METOJIOB
OCHOBE 3HaHHH METOJIOB TEOPETUYECKOTO U IKCIEPUMEHTAIBHOTO HCCIIeI0BaHHSI 0OBEKTOB

MOJTy4eHHUs, Iepelaun U
WCIIOJIb30BaHHS TILIOTHI

2.3.1 llpumepsI 3agaHui

1. Kak 3aBHCHT JaBieHHE HACHILIEHHOTO Iapa OT TemmepaTypbl? OIUIINTE METOIUKY ONpEeSeHUs IaBJICHUS
HACBIIIEHHOT0 Tapa B JabopaTopHoi padote 1. OnpenenuTe qaBjieHUE HACHIILICHHOTO BOJSHOTO Mapa IpH TeMIIepaType
45°C, mokasanust mee3omerpa 4,2 cM, ecii HadanbHast Temieparypa 20°C, ho = 3,3 cm.

2. Kax ompenenuth KOI(QQUIMEHT MOBEPXHOCTHOTO HATSHKCHUS, ONHUIINTE METOAMKY OIpeneieHuss Kod(huuueHTa
MIOBEPXHOCTHOTO HATSDKEHMUS BOJIBI B TabopaTopHOi padote No2. OnpenenuTb KodQHUIMEHT MOBEPXHOCTHOT'O HATSHKECHHS
pu Temneparype 38°C, ecnu nokasaHus nbe3oMeTpa 42 M.

3. Kax 3aBHCHT BSI3KOCTb XKHJKOCTH OT TEMIIEPATYPbl, OMHUIINTE METOANKY OIIPEAEICHUs BI3KOCTH B 1ab0paTOpHO padboTte
Ne3. Onpenenuts BA3KOCTH X)HKOCTH TpH TemiiepaType 50 °C, eciu ho = 103 MM, hy = 20 mm, hy = 70 mm, At = 15,7 c.

4. B maponeperpeBaresie KOTEJIBHOTO arperara 3a c4€T noaBeA¢HHO# Terunotsl g =240 kJK/Kr K / k2 BOISHOTO Tapa mnpu
HOCTOSIHHOM JaBiennn p =2 MIla temieparypa napa nosbiciwiack 1o 3Hauenus t = 300 C. Onpenenurs NOCTOSHHbIE
napa 1 ero napameTpsl 0 Iaporneperpesatess (TeMIeparypy, yaedbHbIiH 00bEM, SHTANBIINIO, BHYTPEHHIOI YHEPTHIO
SHTPOMHIO). PelieHne 3a1auu HILTIOCTPUPOBATH i-S AnarpaMMoi.

5. Kaxoe konmaecTBo BO3Iyxa HEOOXOIMMO MIPOITYCTUTD Yepe3 CYyNIIHIbHYIO KaMepy, YT00BI OT MaTepuana, IIOMEIIEHHOTO B
Hee, oTBecTH / m BoAbI? HapyXHBIN BO3IyX MpH OapOMETPUIECKOM JNaBIeHUH B = 745 mm pm.cm., uMest TeMIieparypy ti
=10 °C u OTHOCHTEIBHYIO BIaXHOCTh P = 50%, B Kanopudepe moIorpeBaeTcs 10 TeMIEPaTypsl t, = 60°C, a

3aTeM BO3JyX MOCTYIAeT B CYIIMIbHYIO KaMepy M BBIXOAMT M3 Hee MPH OTHOCHTENbHOM BiiakHOCTH (0 = 90%. Pemenue
3a7a4M WILTIOCTPUPOBATh B i-0 quarpaMme.

6. IlapoTypOuHHas ycTaHOBKa paboTaeT Mo IMKIY PeHKMHa ¢ HavanbHBIMU mapamerpamu p1 = 15 Gap u t1 = 450°C.
HaBnenue B konaeHcarope p2 = 4 klla. Onpenenuts Tepmudeckuit KI1J iukna PeHkuHa 1 cCpaBHUTH €T0 ¢ TEPMUUYECKUM
KITJ nukna KapHo B TOM e HHTEpBasie TEMIEPATYP.

7. Bosnyx, uMest maBieHue mo Mmanomerpy p1 = 0,4 Mlla u temmeparypy t1 = 130°C, BbITekaeT B atMochepy Uepe3 COIIo
JlaBans. MaccoBsiii pacxon Boznyxa — G = (0,4 xe/C. Onpenenurh TEOPETHYECKYI0 CKOPOCTh MCTEUEHUSI U OCHOBHBIE
pa3Mepsl coma (M300pasuTh CXeMy COIUla B MaciiTabe). YTo KOHyca paclIMpsIONIeHCs 9aCTH COIIa IPHHATD PaBHBIM
10°. bapomerpruueckoe maBinerne B = 750 mm pm. cm. OupedenuTh TaKXKe pacloiaraéMyl0 MOIIHOCTh CTPYH IpH
ucredyeHnH. Vicreuenne cunTaTh aanabaTHBIM, CKOPOCTh BO3/lyXa Mepe]l COIUIOM M TIOTEPH Ha TPEHUE HE YUUTHIBATb.

8. BprumciuTh U Mokaszare rpadudecku 3aBuUCcUMOCTh TepMuueckoro KITJ[ nmmkma PenkuHa mapocuiioBoil yCTaHOBKH OT
HaYaJIbHOM TeMIIepaTyphl apa, NpHHAB ee paBHO# 400, 450, 500, 550 u 600 °C ipr OMTUHAKOBBIX 3HAUEHUSAX HAYATLHOTO
abcomrotHOTrO NaBieHus P1 = 20 6ap 1 KOHEUHOTO AaBiIeHus P2 = 5 klla. [loka3aTs TakxKe BIMSHUE TOBBIIICHUS HAYaIbHON
TEMIIEpaTyphl Mapa B IUKJIE HA N3MEHEHHE CTEINEHH BJIAXKHOCTH Iapa, BHIXOJIIETO M3 MapoBOro ABuratens. Pemenue
3aJ1a44 WILTIOCTPUPOBATE B i-S Tuarpamme.

9. Tlo pnaHHBIM TEMJIOBBIX HW3MEPEHUI TEIUIOMEPOM CpelHel YAeJbHBIH TEIUIOBOM IIOTOK uepe3 OrpakaAeHHs
U30TEPMUYECKOTO BaroHa IPH TEMIIEPAType HApYKHOro Bosayxa ty = 1°C u Temmeparype Bosiayxa B Barode t, = 1°C
cocraBun ¢ = 8,5 Bm/m?. Ha CKOJBKO MPOIEHTOB M3MEHHWTCS KOJNMYECTBO TEIUIA, MOCTYNAOIIETO B BAarOH 3a CUET
TEIUIOTIepelaud  4epe3 OTpaKACHHS, €CIM NPHU MPOYMX pABHBIX YCIOBUSX Ha €ro IOBEPXHOCTh HAJIOXKHUTH
JOTIOTHUTENBHBIN CIOM 301U U3 THATEPMa TOMIUHON O = 30 mm ¢ kodddumenToM TemtonposoaHoctu A = 0,036
Bm/(m-K)?

10. Ompenennuth TpeOyeMyl0 MHHHMAJIBHYIO TOJIIMHY OOMYpPOBKH ra30oxojla KOTJa, 4TOOBI TeMmeparypa €€ HapyXHOH
noBepxHoctr He npessimana 50 °C mpu Temmeparype ra3oB B raszoxoze ti = 300 °C. DxBuBajeHTHbINH KO3GPUIHEHT
TEMIONPOBOJHOCTH 0OMYPOBKU A = 0,6 Bm/(m -K). CymmapHblii K03 UIMEHT TEMIO0TAa4U CO CTOPOHBI Ta30B - 01 = 65
Bm/(M?-K), co cTopoHbl Bo3tyxa Oz = 16 Bm/(m?-K), a Temnepatypa Bo3nyxa t; = 20 C.

2.4 TlepeyeHb BONMPOCOB /JIs MOATOTOBKH 00y4AOIMXCS K MPOMEKYTOYHOI aTTecTAllNU

OcHoBHble NIOHATHA TepMoArHaMUKHU. Y paBHeHe MKT, ypaBHeHne cocTosiHuS.
[TapameTpbl COCTOSTHUSL.

3aKOHBI UJI€aTbHBIX Ta30B.

Cwmecu uaeanbHbIX Ta30B. CriocoObl 3a/1aHUST CMECH.

DHepreTuka TEpMOAMHAMUYECKON CUCTEMBI.

TennoeMkocTh. 3aBUCUMOCTD TEINIOEMKOCTH OT TEMIIEPATYPBHI.
TepMoaMHaAMUUYECKHUE TIPOLIECCHI.

[TonuTponHekIi Tiporiecc. Y paBHEHUE MOJIUTPOITHOTO MIPOIIECcCa.

ITepBoe u BTOpOE Havajga TEPMOJAUHAMUKH.

0.  VYpaBHeHHe SHEpruu ra3oBOro mporecca.

HBoo~NoOR~WNE




11. OHrtanbnus. VI3MeHeHne SHTAIbIIMK B TEPMOJIMHAMHYECKUX TIPOIeccaXx.

12. OHurponus. i3MeHeHne SHTPONHUU B TEPMOAMHAMHYECKUX MPOIIeCcCax.
13. Tepmonuuamuueckue mukibl. Tepmudeckuid KIT muka.
14. [uxn Kapno. Tepmuuecknii KI1/I nukna Kapro. HeoGpartumsrii ki Kapao.

15. OG6parssiii nukn KapHo.
16.  Teopema KapHo.

17. Teuenue razos 3akoH oOpamieHus Bo3aecTBus. Coria, 1uddy30psl.

18.  OmpepeneHue CKOPOCTU UCTEUCHUS Ta3a U3 coria. Kputuieckue nmapamerpsl.

19.  Omnpenenenue paboThl UICATBHOTO OJJHOCTYIIEHUYATOTO KOMIIPECCOPA.

20.  MHorocryneH4aThlii KOMIIPECCop.

21. PeanbHbIl KOMITpECCOD.

22.  lluxusl nBuraresnell BHyTPEHHETO CrOPaHHUS.

23.  lluxusl ABUraTeneil BHEUIHEro MOABO/a TEIIOTHI.

24.  PereHepaTHBHBIC ITUKJIBL.

25. Peanbabie ra3el YpaBuenue Ban-Jlep-Baanbca.

26.  BopasHoii map. I-S qumarpamma BoAsHOTO mapa.

27. Brnaxusiit Bo3ayx. [-d auarpamma Brna)xHOTo BO3ayXa.

28.  Xwumwudeckas TepMoauHamMuKa. [lepBoe Havaao TepMOJUHAMUKY TPUMEHUTEIBHO K XUMHUYCCKHM
MPOLIECCaM.

29. [{uKIbl Ta30TYpOMHHBIX YCTAHOBOK.

30.  [ukibl MapOCUIIOBBIX YCTaHOBOK.

1. N3otepMuyeckue MOBEpXHOCTH. TeMIlepaTypHbIN I'PaJUECHT.

2. TernonpoBoIHOCTH B Ta3ax, JKUAKOCTSAX, METAILIAX.

3. OCHOBHOI 3aKOH TEIUIONPOBOIHOCTH.

4, HuddepennnansHoe ypaBHEHNUE TETIONPOBOIHOCTH.

5. Yacrable ciyyan qudepeHInaIbHOro YpaBHEHUS TeIUIONPOBOTHOCTH.

6. VY CI0BUS 0IHO3HAYHOCTH B MIPOLIECCAX TEIIONPOBOAHOCTH.

7. ®dusndecKkue CBONCTBA KUAKOCTH (Taza).

8. CranuoHapHasi TeIUIONPOBOJHOCTh MJIOCKOM OJHOCIOWHONW CTEHKM IPU T'PaHUYHBIX yCIOBUsAX |
poxa.

9. CranuoHapHas TeMI0NPOBOIHOCTh TIOCKONH MHOTOCJIONHOMN CTEHKH MPU MPAaHUYHBIX YCIOBHX |
poxa.

10.  CranuonapHasi TEMJIONPOBOJHOCTh LMJIMHAPUYECKOH OJHOCIONHON CTEHKM IMpH TPaHUYHBIX
ycnoBusix [ pona.

11.  CranuonapHasi TEMJIONPOBOJHOCTh HWJIMHAPHUYECKOM MHOTOCIOMHOM CTEHKH MpPHU TPaHUYHBIX
ycnoBusx [ pona.

12. CBoOo1HAs ¥ BBIHYKJIEHHAS KOHBEKIIUS.

13.  OcHoBHOe ypaBHEHHUE TerutooTAauu. KoaddummeHT Teruooraaun

14.  Teopus nono6us. Kpurepuu nogodus.

15. Tennonepenava yepes MIOCKYIO OJTHOCIOMHYIO CTCHKY.

16.  Temnonepenaya yepes IIOCKYIO MHOTOCIONHYIO CTEHKY.

17. Termmonepenaya yepe3 NHWIHMHAPUYECKYIO OJHOCIONHYIO CTEHKY.

18.  Temnonepenaya yepe3 MWIMHAPUYECKYIO MHOTOCIOHHYIO CTEHKY.

19.  OcHoBHOE ypaBHEHHE TEIUIONIEPETaUH.

20.  MuteHcudukanys Temionepeiauyd NyTeM yBelIndeHus KodpPHuirueHTa TerIo0TAauH.

21.  VuTeHcm@uUKanys TEIUIONepeIavn 3a CUeT OpeOpEeHHUs CTEHOK.

22.  JludpdepenunanbHoe ypaBHEHHE TEIIOOTIAUH.

23.  TemmooOMeH m3ydeHHEeM. 3aKOHBI TETIJIOBOTO U3ITyYCHHUS.

24. TemomaccooOMEHHBIE YCTPONCTBA.

25.  YpaBHeHHE TEIIOBOTO OaraHca TeIUIOOOMEHHOTO armapara.

26.  Yro Ha3piBaoT TOIUIMBOM. Ero cocra. Kakue BUbI TOMIIMBA BB 3HaeTe?

217. Kakue ncnonb3yroTcss MOTOpHBIE TOIUIMBA 11 TopinHeBbIX JIBC.

28.  CxwuraHue TOILIUBA.

29. ['openune TorumBa. @u3nUecKuii Mpolecc TOpeHUsl TOTLINBA.

30.  Bompocsl 3K0JIOTUH TPU MCIIOJIB30BAaHUH TETIOTHI.

31. ToxkcuyHbIC Ta3bl MPOYKTOB CTOPAHUS.



32. [TocnenctBust mapHUKOBOTO A DeKTa.

33.  XomonunbHas ycTaHOBKa. [IpuHIMI paboThl. BUabI XOJ0UIBHBIX YCTAaHOBOK.
34. xkektop. [TpuHIun paboTs

35.  Temnogoii Hacoc. [TpunIM paboThI

36. Tepmotpanchopmarop. [Ipuniumn padboThI.

37. Kpuorennas TexHuka.

3. MeToauyeckue MaTepuabl, ONpeaessioiye Npoueaypy U KpUTepuu oueHnBaHUs
¢opMHPOBAHHOCTH KOMIIETEHUNH NPHU NPOBEAEHUN MPOMEKYTOYHOM aTTeCTAlMHU

Kpurepun ¢popMupoBanus o1leHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OLECHKA «OTJIMYHO» BBICTABISECTCS OOYYArOIIEMYCs, €CIHM KOJIMYECTBO IPABUIBHBIX OTBETOB HA
Borpockl coctaisier 100 — 90% ot obmiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OLICHKA «XOPOII0» BHICTABISIETCS 00YJaIOIEMYCsl, €CIIH KOJIMYECTBO MPABHIBHBIX OTBETOB HA BOTIPOCHI
— 89 — 76% ot obmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKA «YAOBJIETBOPHUTEJBHO» BBHICTABISCTCS OOYYAIOMIEMYCS, €CIH KOJMYECTBO IPaBHIBHBIX
OTBETOB Ha T€CTOBbIE BOIPOCHI —/5—60 % 0T 0011ero 00bEMa 3aaHHbIX BOIIPOCOB,;

- OLICHKAa «HEYAOBJIETBOPHUTEJbHO» BBICTABIISICTCS OOYYArOIIEMYCsl, €CIM KOJMYECTBO IPaBHIIBHBIX
oTBeTOB — MeHee 60% oT 001ero 00bEMa 3aIaHHBIX BOIIPOCOB.

Kpurepun ¢popMupoBanus olieHOK N0 pe3yJibTaTaM BbINOJHEHUS 3aJaHUI

«OTIANYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO MTOJIHOCTHIO 0€3 OIMOOK U HEJJOYETOB.

«Xopo110/3a4TeH0» — CTaBUTCS 32 PadOTY, BHIMOJIHEHHYIO MTOJIHOCTHIO, HO MIPH HAJIMYUH B HEll He Ooliee
OJIHOM Herpy0Ool OIMOKHU 1 OAHOTO HeJo4eTa, He 0oJiee TpeX HEel0UETOB.

«Y10BJIETBOPHUTEIBHO/3aUTEHO» — CTAaBUTCS 32 pabOTy, eciau 00ydarouuiics NpaBUiIbHO BBITIOIHUI HE
MeHee 2/3 Bcell paboThl WM TOMYCTWI He OoJiee 0HOM rpy0oit OomMOKHM U JBYX HEIO0YETOB, HE OOJee OHOM
rpy0oii u oxHoO#l HerpyOoii ommOkH, He Oojee Tpex HerpyobIX OIMOOK, OAHON HerpyOoW OMIMOKH M JIBYX
HE/IOYETOB.

«HeynoBJjieTBOPUTE/IbHO/HE 3a4YTEHO» — CTAaBUTCSA 3a PabOTy, €CIM YHCIO OMMOOK M HEI0YEeTOB
MIPEBBICUIIO HOPMY ISl OLIEHKU «YZOBJIETBOPUTEIBHOY» WU MPABUIBLHO BHIIOJHEHO MeHee 2/3 Bcell paboThl.

Buowl owubox:

- 2pyOvle OwuUbKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUL, HOPM, HE3HAHUEe NPUEMO8 pelleHUs 3a0ad,
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE VCL08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeeHUl, HePAYUOHAIbHBIL 8100 X00A PeueHUsl.

- He0ouembl: HePaAYUOHATbHBLE NPUEMbL BLINOIHEHUS 3A0AHUSL; OMOETbHbLE NOZPEULHOCMU 8 YOPMYIUPOSKE
86160008, HEOPEIHCHOE GbINOTHEHUE 3A0AHUSL.

Kpurtepun popmupoBaHusi OLIEHOK 110 3a4eTy
«3a4TeHO0» — CTyIEHT NpuoOpen HEeOoOXOAMMbIE YMEHHS W HaBBIKM, MPOJAEMOHCTPUPOBAT HABBIK
MPAKTUYECKOTO MPUMEHEHHUS MOJIyY€HHBIX 3HAaHUM, HE JOMYCTUJ JIOTUYECKUX U (PAKTHUYECKHX OHIMOOK;
CTYZIEHT proOpes HeoOX0IMMbIE YMEHUS U HaBBIKU, TPOAEMOHCTPUPOBAJ HABBIK TPAKTUYECKOTO TPUMEHEHHS
MOJIYYE€HHBIX 3HaHUH, HO AOMYCTUJ HE3HAUUTEIbHbIE OLTUOKU 1 HETOUHOCTH.

«He 3a4TeHO» — CTYAEHT JEMOHCTpUPYET (hparMeHTapHble 3HAHMUS M3y4aeMOro Kypca; OTCYTCTBYIOT
HE00XO0/AMMBbIE YMEHUS U HaBBIKHU, JIOMYIEHbI IpyObIe OLIHOKH.
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