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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llems MUCIUIIMHBL — TEOpPETHYECKAs M MPAKTUYECKAs! TOATOTOBKA 00YJAIOIIIXCSI IO METOIaM IOIydeHHUS, Iepeiad U
UCTIONb30BAHUS TEIIOTHL; (hOPMHUPOBAHUE y 00YJAIOIIUXCSI HAYYHOTO MBIIIJIEHUS, B YaCTHOCTH IIPAaBUIIBHOTO TOHMMaHHUs
IPaHML IPUMEHUMOCTH Pa3JIMYHbIX TEIUIOTEXHUYECKUX TIOHATUH, 3aKOHOB U YMEHHS OLIEHUTH CTENIEHb JOCTOBEPHOCTH
Pe3yIbTaTOB, OMYIECHHBIX C IIOMOIIBIO SKCIIEPUMEHTAIBHBIX WIIH TEOPETHIECKUX METOIOB NCCIIEIOBAHMU; IPHOOpETeHNE
HaBBIKOB TEILIOBBIX PACUYETOB JUIS PEIICHUS IPEAMETHO-TIPOPUIBHBIX 331a4.

1.2 | 3agavaMu TUCIUIIIMHEI SBISETCS (GOPMUPOBAHUE YMEHHI M HABBIKOB I10 CIICTYIOIIUM HAIlPaBICHHUAM:

1.3 | - 3HaHWe OCHOBHBIX MIOHATHH, 3aKOHOB U MOJIEJIEH TEXHHYECKOH TEPMOIMHAMUKH U TEIFIOMacCOOOMEHa, OCHOB TEOPUU
TOpEHUS;

1.4 | - 3HaHUe U YMEHUE NCTTOJIB30BAHUA METOAOB TCOPECTUUCCKOI'O N OKCIEPUMECHTAJIBHOT'O UCCIICIOBAHNA B TEXHUYCCKON
TCPMOANHAMUKE U TCHJ’IOMaCCOO6MeHe;

1.5 | - yMeHHS BBIIOMHATH TEILUIOBBIE PACUCTHI AJIS PELICHHS IPeIMEeTHO-ITPO(MIBHBIX 3a/1ad,

1.6 | - yMeHIS TPUMEHSTH METO/BI TEOPETUUECKOTO U SKCIIEPIMEHTAIBEHOTO FCCIIE0BAaHNS OO BEKTOB, IPOIIECCOB, SIBICHHH,
MIPOBOJIUTH 3KCIIEPUMEHTHI 110 3a/1aHHON METOJMKE U aHAJIM3UPOBATh PE3YJIbTATHI

2. MECTO JUCHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJ/JIbHOU ITPOI'PAMMBbI

un (pasaen) OIL: | B1.0.17

3. KOMIETEHIIMU OB YYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLUIIJINHBI
(MOJLY.1sT)

OIIK-1 CnocobeH pemaTh HHXEHEPHBIC 33/1a491 B IPO()eCCHOHATBHOM eI TENBHOCTH C UCIIOIh30BAHUEM METOJIOB €CTECTBEHHBIX
HayK, MAaTEMaTHYECKOTr0 aHAJIKM3a U MOJICIUPOBAHHUS

OIIK-1.2 TIpuMeHsieT OCHOBHBIEC MOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK JJISl pEIISHHsSI TPEIMETHO-TIPOQMIBHBIX 33124

OIIK-1.3 IIpuMeHsIeT eCTeCTBEHHOHAYYHBIC METOABI TEOPETHIECKOTO 1 IKCIIEPUMEHTAIBHOTO HCCIIEIOBAaHUS 00BEKTOB, IIPOLIECCOB,
SBJICHUI; TPOBOAUT SKCIEPHMEHTBI TI0 3a[JaHHOH METOAUKE U aHATM3UPYET Pe3yabTaThl

B pe3yJsibTaTe 0CBOeHHsI JUCUMILIUHBI (MO1YJIs1) 00yUYaIOLIUIiCS 10KeH

3.1 [|3uaTh:

3.1.1 | OCHOBHBIE MOHSATHS U 3aKOHBI TETUIOTEXHUKH: TEXHUIECKON TEPMOJMHAMUKA U TEIIOMACCOOOMEHa, OCHOB TEOPHH
TOPEHUs, U UX POJIb B PELICHUH NMPEIMETHO-NPO(UIBHBIX 3a/1a4; METOABI MOTYUEHHS, TIepeiaui U UCTIONb30BaHUs
TEIUIOTHI, METO/IbI TEIJIOCOEPEKESHHUS, METOAMKY MPOBEACHHUS H 00pa0OTKU PE3yIbTATOB TEIUIOTEXHUIECKOIO
SKCIIEpPUMEHTA

3.2 | Ymerh:

3.2.1 | ucIoNB30BaTh OCHOBHBIE OHATHUS U 3aKOHBI TEIIIOTEXHUKHU [UIS PEIICHUS IPEIMETHO-IIPOGHUIBHBIX 33a1a4; IIPUMEHSTh
METOJBI TEOPETHIECKOTO U SKCIIEPUMEHTAIIBHOT0 HCCIIEJOBAHNS 00BEKTOB, TPOIIECCOB U SBICHHN, TPOBOIUTH
TeIIOTEXHUYECKUE HKCIIEPHMEHTHI 110 33JaHHOH METOANKE 1 00pabaThIBaTh UX PE3yNbTAThI

3.3 | Bragern:

3.3.1 | HaBBIKAMH IPOBEICHHUS TEILUIOBBIX PACUCTOB IJIS PELICHHS IPEIMETHO-IIPOMIIIBHBIX 3a/1a4; HABBIKAMHU IPHMECHEHHS
METOJI0B TEOPETUYIECKOTO U IKCIIEPUMEHTAIIBHOI0 UCCIEJOBAHUS 00BEKTOB, IPOLIECCOB U SBICHHUH, HAaBBIKAMU
MIPOBEJCHHS TEINIOTEXHUYECKUX HKCIIEPUMEHTOB I10 331aHHOI METO/IMKE U HaBbIKAMH 00paOOTKH UX PE3yJIbTaTOB

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIA)

Kon HaumenoBaHue pa3iesioB U TeM /BU 3aHATHS/ Cemectp | YacoB | I[Ipumeuanue
3aHATHSA / Kypc

Paznen 1. OCHOBbI TEPMOJAUHAMMUKH

1.1 OCHOBHBIE TOHATHS U ONPEAETICHNs TEPMOANHAMUKH. TepMOIHaMUYecKas 3 2
cucrema. [TapamMeTpsl COCTOSIHUSA. YpaBHEHHE COCTOSHHS UICATBHOTO rasa.
TazoBeie cmecn. TermoeMkocTh. /JIex/

1.2 Omnpezenenre mapaMeTpoB HACHIIIIEHHOTO BOJSHOTO napa. /J1ab/ 3 2

1.3 DHepreTrka TEPMOJUHAMUYECKOH cucTeMbl. BzaumopeicTBre CHCTEMBI C 3 2
oKpyKaromen cpenoit. Ilepoe Hauano TepmoauHaMuky. TepMoauHaMHUYECKue
niporiecchl. [TomuTporHblie mporecchl. /JIex/

1.4 OnpeznencHye NOBEPXHOCTHOIO HATSKEHHS BOJBL B IUAIIA30HE 3 2
temmneparyp. /J1a6/

1.5 Bropoe nauano repmonunamuku. Luxi Kapao. Teopema Kapno. [Tonstue 3 2
SHTpoNMH. VI3MeHEHne SHTPONNH Ta3a B TEPMOJMHAMHYECKUX TIporeccax. T-S
nmuarpammesl. /JIex/

1.6 Bs3K0CTB JXHMAKOCTH B AMAIa30HE TemrepaTyp. /J1ad/ 3 2




1.7 Lukiiel DHEPreTHYECKUX YCTaHOBOK. M300paskeHus LukioB B p-V u T-S 2
nuarpaMmax. TepMoauHaMuKa TOTOKOB. /JIex/

1.8 HccnenoBanue nporecca aanabaTHOro UCTEUCHHMS ra3a 4epes CyKarouieecs 6
COIUIO NTPX MMHUTAIIIOHHOM MOZeNUpoBaHuy. /J1ab/

1.9 PeanbHbIe ra3sl ¥ mapel. BonsHol map. i-S quarpamma BOISTHOTO mapa. 2
Brnaxnsiit Bo3ayx. XuMuueckast TepMoAHMHAMUKA. /JIex/

1.10 Omnpeznenenye TEIUIONPOBOJHOCTH Bo3ayxa. /J1ab/ 4
Pa3znen 2. OCHOBbBI TEIIVIO-MACCOOBMEHA

2.1 Teopus TernoodMeHa. Busl TemnoooMena. TemaonpoBogHOCTs. YpaBHeHHE 2
Oypee. IuddhepeHnunanbHoe ypaBHEHHE TEILIONPOBOAHOCTH. /JIex/

2.2 Omnpenencare k03Q HUIIMEHTA TEIIOBOTO U3TydeHHS TBepAoro Tena. /J1ad/ 4

23 Konsexmmst. KonBekTuBHBIHN TemmoodMeH. [luddepeHnnansHble ypaBHSHHS 2
KOHBEKTHBHOro TerooomeHa. Teopus nogobust. Kputepun nogodus. TermioBoe
uznydenue. /Jlex/

24 OmnpeneneHne TeIIONPOBOIHOCTH TBEPABIX MATEPHAIOB METOIOM 4
ruracTuHel. /J1ad/

2.5 Temnonepenada. areHcudukanus termooomerna. OCHOBBI TETLIO-, 2
MaccooOMeHa, TemIoMacco0OMeHHbIe yCTpoicTBa. /JIex/

2.6 HccnenoBanue nporiecca TeIIO0Tauu NPH CBOOOIHOM KOHBEKLUH BJIOJb 4
BEPTHKAIFHOTO LMIMHIPUIECKON ITOBEPXHOCTH METOAOM HMHUTAIIOHHOTO
MozenupoBaHus. /J1a6/
Pazpen 3. TOIJIMBO U OCHOBbI 'OPEHUSL, OXPAHA
OKPYXAIOLUIEN CPEJBI

3.1 ToruuBo. Bunel TorumBa. OcHOBBI ropeHust. I[lpuMeHeHue TemioTs! B 11
orpacnu. /Cp/

3.2 HUccnenoBanne ko3¢ HUIMEeHTa U3TyICSHHSI AISKTPOITPOBOIANINX MaTSPHUAIIOB 4
KaJIOPUMETPUIECKAM METOJOM IIPY HMHUTAIIMOHHOM MOJIEIMPOBAHHH TIpoLiecca
teroodmena. /J1ab/
Paznen 4. CAMOCTOSTEJBHAS PABOTA

4.1 [Moaroroska k siektmsm /Cp/ 8

4.2 Ioaroroska k nabopatopHsIM paboram /Cp/ 32
Pa3nen 5. KOHTAKTBIE UACBI HA ATTECTALIUIO

5.1 3ager /KO/ 0,25

5. OHEHOYHBIE MATEPHUAJIBI

OHCHO‘{HLIG MaTcpuaibl U MPOBCACHUA HpOMe)KyTO‘IHOfI aTTCCTallun 06yqaronmxca NPUBCACHBI B IIPHUIIOKCHUUN K

paboueii mporpaMme TUCTIIUTUIAHBL.

@DopMBI B BHIBI TEKYLIET0 KOHTPOIS IO AUCHUIUTHHE (MOIYIIO), BUIBI 3a[aHUM, KPUTCPHU UX OLICHUBAHHUS,
pacmpenerneHre 0auToB IO BUAAM TEKYIIEro KOHTPOJS pa3padaThIBAIOTCS MPEIOAaBaTelIeM JUCIHUILIHHEI C YIETOM €€ CIICIU(DUKA 1

JIOBOZIATCS IO CBEJCHUS O0YJAIONIIXCS Ha IEPBOM yIeOHOM 3aHATHH.

OHOC.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS MpenojaBaTeieM JUCHUIUIMHB (MOYIsl) B paMKaxX KOHTAKTHOM
paboTHI U CaMOCTOATEIBHOMN paboThl 00yyaronmxcs. st pUKCHpoBaHHS Pe3yIbTaTOB TEKYIIETO KOHTPOJIS MOXKET HCIOIB30BAThCS

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYHEHUE JTUCHUIIJIMHbBI (MOAYJISA)

6.1. Pexomenayemas qureparypa




6.1.1. OcHOBHas THTepaTypa

ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Omn. agpec
TBO, FOJ
JI1.1 | Kynunos B. A., TexHUUECKas TEPMOAMHAMHUKA M TEIUIoONepeaada: YaeOHUK Mocksa: | https://urait.ru/bcode/44
Kapramos 3. M., TSl BY30B IOpaiir,
Credanrok E. B. 2020
JI1.2 | Kanexun B. C., I'mapaBivka v TEIUIOTEXHUKA: Y4eOHOe mocoOue s By30B Mocksa: | https://urait.ru/bcode/45
Muxaiiner C. H. IOpaiir,
2020
6.1.2. JlonotHUTEILHAS JINTEPATYPA
ABTOpBI, COCTABUTEIIH 3arnaBue Uznarensc On. agpec
TBO, TOI
JI2.1 |benosT. B. TepmoauHamuka B 2 4. YacTs 2: YueOHUK U TIPAKTUKYM IS Mocksa: | https://urait.ru/bcode/45
BY30B IOpaiir,
2020
J12.2 |benos . B. Tepmoaunamuka B 2 4. Yacts 1: YueOHUK U IPAKTUKYM IS Mocksa: | https://urait.ru/bcode/45
BY30B IOpaiir,
2020

6.2 I/IH(l)OpMaIlI/IOHHbIe TEXHOJIOTUHU, UCITOJIB3YyEMbIC ITPU OCYHIECTBJICHUHN 06pa30BaTe.an0r0 nmpouecca 1mo IMCuuIInHe

(Mony.n10)

6.2.1 IlepeyeHb TULEH3MOHHOIO M CBOOOIHO PACIIPOCTPAHSEMOI0 IPOrPAMMHOI0 odecredeHust

6.2.1.1

| MS Office

6.2.2 TlepeueHb MpoeccHOHAIBHBIX 623 JTAHHBIX H WH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

Baza maHHBIX A7 TEII0HEPreTUKoB: https://q-teplota.ru/

6.2.2.2

EcrecTBeHHOHAYUYHBIH 00pa30BaTeIbHEIN TopTai: 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 OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YueOHble ayAUTOPUU AJIS IPOBEACHUS 3aHATHUI JEKUMOHHOrO THIA, YKOMIUIEKTOBAaHHbIE CIIEIUAIN3UPOBAHHON MeOeIIbIo
M TEXHUYECKIMH CPECTBAMH O0yYEHHUS: MyJIbTHMEIHIHOE 000pYIOBaHHE ISl TPEIOCTABICHHUS YueOHON nH(OpMAaLin
OOITBIIION ayIUTOPUM ¥/HJTH 3BYKOYCHIIMBAIOIIee 000pyI0BaHNE (CTAIIHOHAPHOE HITH TIEPEHOCHOE).

72

VYaeOHBIe ayAUTOPHH IS IPOBEICHHS 3aHATHIH CEMHHAPCKOTO THIIA, TPYIIIOBBIX M MHIMBHIYAIFHBIX KOHCYIBTAIHH,
TEKyIIero KOHTPOJIS U IPOMEKYTOYHOM aTTeCTaINH, YKOMIUIEKTOBAaHHbIE CIICIIHATN3HPOBAHHON MeOEeNbIo I
TEXHUYECKUMHU CPEACTBaMU 00yUeHUs: MyAbTUMEANHHOE 000pYI0BaHUE W/WIIM 3BYKOYCHIIUBAIOIEe 000pyI0BaHUE
(cTanmoHapHOE WM TIEPEHOCHOE)




7.3 | TlomemeHHs A5t CAMOCTOSITENFHOM PabOThI, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOKITIOYEHUS K
cetu "MHTepHET" ¥ 00ECIICUCHUEM JIOCTYIIA B JICKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIbHYIO CPE/ly YHUBEPCHUTETA.

7.4 | TlomeuieHus s XpaHEeHHS U MIPO(UIAKTHUECKOTO 00CTYXUBaHHS yueOHOro 000pyI0BaHUSI.

7.5| JlaGopatopus, OCHaIeHHAs CIEHATBHBIM JJa00paTOPHBIM 000PYIOBAaHUEM:

7.6 | crenn TKO rteroTrexHuKa U TEPMOAMHAMUKA;

7.7| nabopatopusbiii komruieke JIKT-6M Ne25 «TermnonpoBogHOCTh U TUPQY3UsT Ta30By;

7.8 | mabopatopusiii komrieke JIKT-7 Ne 15 «CBoiCTBa RKHIKOCTHY,;

7.9 | na6opatopusiii komruieke JIKTT-7M Ne3 «Ko3(hGHUIUESHT TEMI0BOro H3Iy4SHHUS TBEPIOTO TSN,




[IpuaoxeHnue

K pabouyell mporpaMmMme JUCITUIIAMHBI

OOEHOYHBIE MATEPHAABI OAA
IIPOMEXYTOYHOH ATTECTAIIHHA

IO ANCHUIIAUHE (MOAYAIO)

«TemAOTEexXHHEKAaA»

HanpaBAeHHe IIOATOTOBKH / CIICEIITHAABHOCTB

23.05.03 INIoaBUXHOH CcOCTaB XEAE€3HBIX AOpPOT

(k00 u HaumeHosaHue)

HanpasnenHocTs (m1podhuiis )/crienuani3anus

I'py3zoBbIe BaroHsl

(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, ONPEACSIONNe IPOLUeaypY U KPUTEPHH OLIEHUBaHUS C(HOPMUPOBAHHOCTH
KOMIIETCHIIUH NPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)I(YTOqHOﬁ aTTeCTAllUd — OLCHUBAHUC NPOMCIKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB
OOydeHHs] 10 IUCHUIUIMHE, OO0ECICUMBAONIMX JOCTHKCHHE IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

DopMBbI TPOMEKYTOUHOU ATTECTALIMH: 3auem (3 cemecmp — ouHoe obyuenue, 2 Kypc —3a04Hoe obyueHue).

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IIPOIECCE OCBOCHUS TUCIUTUINHBI

Kon n HanmeHoBaHNE KOMITETCHITHHA KO,H WHAWKAaTOpa TOCTUKECHUA KOMIICTECHIINN

OIIK-1. CniocobeH penats HHXEHEPHbIE OIIK-1.2. IIpuMeHseT OCHOBHBIE TIOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK JUIs

3a/aud B npo(heccHoHaIbHON pelIeHUs TPEIMETHO-TTPOGUIBHBIX 3a1a4

JIeSITENIbHOCTH C UCTIOJIb30BaHUEM

METOJIOB ECTECTBEHHBIX HAYK, OIIK-1.3. IIpuMeHsIeT ecTeCTBEHHOHAYYHBIE METOIBI TEOPETHIECKOTO U
MaTEeMAaTHUECKOTO aHAITN3a 1 SKCIEPUMEHTAIBEHOTO UCCIICAOBAHUS OOBEKTOB, MPOLIECCOB, SIBICHHM, IIPOBOJAHUT
MOJIETTUPOBAHUSA SKCIEPUMEHTHI 110 3aJJaHHOW METOANKE U aHAIM3UPYET PE3yIbTATHI

Pe?;y.]II)TaTI)I O6y‘IeHI/I$[ 10 JUCHUIIIIMHEC, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMu OCBOCHUS O6pa3OBaTeHBHOI71 IMporpaMmbl

Kon 1 HanMeHoBaHNe MHIUKATOPA PesynbraThl 00y4YeHUs 10 JUCIUILUINHE OueHoYHbIC
JOCTHKEHHS KOMITETEHIINU MaTrepuabl
(cemectp 3/ kypc 2)
OIIK-1.2. [IpiMeHsieT OCHOBHBIE TTOHATH | OOy4aromuiics 3HALT: Tectpim. 2.1.1
Y 3aKOHBI €CTECTBEHHBIX HAYK IS OCHOBHBIE TOHSATHS W  3aKOHBl  TEIUIOTeXHUWKH: | Bompocer m. 2.1.2

peLICHUsI MPEAMETHO-MPOMUITBHBIX 3a/1a4 | TEXHUYECKOH TEPMOJMHAMHUKH K TEIUIOMACCOOOMEHaA,
OCHOB TEOPDUH TOPEHUS, U UX POJb B PEIICHUH
PEAMETHO-NPOMUIIbHBIX 33184

OOyuJarommiicss yMmeeT: Samanns . 2.2.1
HCIIONB30BAaTh  OCHOBHBIE  IIOHATUSA W 3aKOHBI
TEIJIOTEXHUKU Ui PEIICHUs] MPEIMETHO-MPOPHUIBHBIX
3a1a4

OOyyaromuiics BrajeeT: Samanus . 2.3.1
HABBIKAMH TPOBEACHHUS TEIUIOBBIX PACYETOB IS
peIIeHHsI TPEIMETHO-MTPOGUIBHBIX 33/1a4

OIIK-1.3. [Ipumensier | OOy4aromuiics 3HaeT: Tectpr m. 2.1.3

€CTeCTBEHHOHAYYHbIE METOABI | METOABl IIONYYeHMS, IepelJadd M Hucmoib3oBaHus | Bompockl 1. 2.1.4

TEOPETUYECKOTO U 3KCIEPUMEHTAIBHOIO | TEIJIOTHI,  METOABl  TEIUIOCOEPEKEHUs,  METOAUKY

UCCIIEIOBaHUA  OOBEKTOB,  IPOIECCOB, | MPOBEICHUS u 00paboTku pe3yapTaToB

SIBIICHUH, TMPOBOMUT OKCIICPUMEHTH IO | TEIIOTEXHHYECKOTO IKCIIEPHMEHTA

33JaHHOM METONUKE W  aHaIu3upyeT | OOyyarouuiics ymeer: 3aganus . 2.2.2

pe3yJIbTaThI HIPUMEHATb METObI TEOPETUUECKOTO u
JKCIIEPUMEHTAIBHOIO HCClIe0BaHUs 00BEKTOB,

npoueccoB u HBJ’ICHHﬁ, MIPOBOAUTH TCIUIOTEXHUYCCKUC
OKCIICPUMEHTHI 110 SaHaHHOﬁ METOOUKE U O6pa6aTBIBaTI)
HX pEe3yJIbTAThbL

OOyuaronuics BIaeeT: 3ananus n.2.3.2
HaBBIKAMU TPUMEHEHHS METOAOB TEOPETUIECKOTO |
AKCIIEPUMEHTATLHOTO WCCIIeTOBAHMSI 00BEKTOB,

MPOIIECCOB W ABJICHWH, HAaBBIKAMH  IIPOBEICHHUS
TETUIOTEXHUYECKUX  SKCIIEPUMEHTOB IO  3aJaHHON
METOJIMIKE ¥ HABBIKAMH 00pabOTKH HX PEe3yIbTATOB

[TpomesxyTouHas aTTecTanus (3a4eT) MPOBOIUTCS B OJJHON U3 CICAYIOMUX (hopM:
1) cobecenoBanue;
2) BeinoaHenue 3aaanuii B DMMOC yHuBepcureTa.



2. Tunosbie! KOHTPOJILHBIE 32JAHUS WM HHbIE MATEPHAJIBI /15l OLEHKH 3HAHUM, yMEHHUH,

HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOIIHMX YPOBeHb C()OPMHPOBAHHOCTH KOMIIETEeHM I

2

.1 Tunosbie BOIIPOCHI (3aL[aH]/I$l) JIUIS1 OLEHKH 3HAHHII B KaUecTBe 06p330BaTeJ'IbHOF0 pedyJjbTara

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3ysIbTaT:

Kon n HanMeHOBaHNE HHANKATOPA O0pazoBaTesnbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTCHIINT

OIIK-1.2. Tlpumenser ocHOBHBIe | OOydJarOUIHIicCs 3HACT:

MOHSTHSL U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC TIIOHATHSI M 3aKOHbI TEIUIOTEXHHKH: TEXHHYECKOH TEpMOAMHAMUKA U
HAyK Uil pEIIeHHs MPEAMETHO- | TEINIOMAacCOOOMEHa, OCHOB TEOPUH TOPEHUS, M HX pOJIb B PEUICHHH MPEAMETHO-
poGUIBHBIX 32724 PO HIBHBIX 33724

a)
b)
c)
d)

a)
b)
c)
d)

2.1.1 Ilpumepbl TECTOBBIX 3a/IaHUH

[IpenmeToM TEXHUUECKOH TEPMOAUMHAMUKH SBIISIOTCS ...
3aKOHOMEPHOCTH B3aHUMHOTI'O MIPEBPALLEHUS TEMJIOBOM U MEXaHUUECKOW SHEPIUU U CBOMCTBA TeJl, yYACTBYIOIIHUX B 3TUX
MIPEBPALLEHUSIX
3aKOHOMepHOCTI/I B3aUMHOTI'O HpeBpameHm[ TeHJ’IOBOﬁ nu MeXﬁHH‘IeCKOﬁ 3Hepmn n Macca T¢ClJI, y’-IaCTBy}OHII/IX B 3TUX
MpEBPAIIEHAIX
3aKOHOMepHOCTI/I B3aUMHOTI'O npeBpameHI/m TeHJ’IOBOﬁ nu MexaHI/I‘IeCKOﬁ 3Hepr1/11/1 nu O6’beM TCII, y‘-IaCTBy}OH_[I/IX B OTUX
MPEBPAIEHAIX
3aKOHOMepHOCTI/I B3aUMHOTI'O HpeBpaHleHI/IH TeHJ’IOBOﬁ u MexaHI/I‘IeCKOﬁ 3Hepr1/11/1 U ChuJia HpI/ITH)KeHI/IH TCII, y‘laCTBy}OIlII/IX
B 3THX IPEBPALECHUSIX

p
Ecin T1 = 1000 K, vi = 3 M2, T2 =10 K, ToVi = ___ m%/ke.
03 2 1
0,03
30

v
Haiinute paboTy, coBepmaemMyio IByMs MOJSMHU HJEaJbHOTO ra3a mpu ero mzobapHoMm HarpeBanuu Ha 100°C (/Ix).
R=8,3]I:/MonbeK:

166

1660

830
0,166 T

Temora B nukie PeHknHa, mpeacTaBIeHHOM Ha rpaduke, OTBOJUTCS B IIPOLIECCE ...
1-2

2
6—
5

(o2 R @V]

|

OTHOIIEHUE MacChl BOJSHOTO Iapa My, COJAEPkKaIErocs BO BIAXKHOM BO3yXe, K Macce
CyXOro BO3/lyXa m; Ha3bIBAETCH ...

BIIArocoAep:KaHuEM

OTHOCUTEJILHON BIaXXHOCTBIO

a0COJIOTHOH BIIa>KHOCTBIO

TOUYKOM POCHI

TenoBoit ABUTraTes 3a OAWH UK MmoTy4daeT oT HarpeBatess 100 kI TeruoTs! 1 oTaaet xomoamibHUKY 60 k/[x. Uemy
pasen KIIJI atoro nurateins (%):

25

40

60

0,4

Koadpunment remneparyponpoBoIHOCTH BBIUUCISIETCS 110 QOPMYIIE ...

! TIpuBondrcs THUIOBHIE BONPOCH M 3aganus. OLEHOYHBIE CPEACTBA, INPEIHA3HAYEHHBIE Ul IIPOBEIEHHS ATTECTALHMOHHOIO
MEPONPUSITHS, XpaHITCA Ha KadeApe B JOCTATOUYHOM JUIs MPOBEACHUS OLICHOYHBIX MPOIEAYP KOJIMYECTBE BapuaHTOB. OICHOYHBIC
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.




b)

c)

d)

a)
b)
c)
d)

10.

a)
b)
c)
d)

13.

a)
b)
c)
d)

a=
C-p
C .
a= &P
A
A
a=——
c-v
A
a=-" th
c-p
HanpasieHne BeKTOpa TEIIOBOTO ITOTOKA HAa PUCYHKE 0003HAYCHO MHADPOIA ... t 1
4 1
1 t
2
2 e -3
3 Y
- S

KoHBEKTHBHEBII TEIIIOOOMEH - 3TO CIIOKHBIH BUJI TEINIOOOMEHA, IIPH KOTOPOM COBMECTHO
MPOTEKAIOT IPOLECCHI:

TEIUI000MEHA I MacCOOOMEHa

KOHBEKIUH U TETIOOTAAYN

TEIUIONPOBOAHOCTH M KOHBEKIIUHI

TEIUIONepelayl U KOHBEKIIUU

B xauectBe ompezaensdronieil TeMnepaTypbl IpU pacuere cpeaHei
TEIJIOOTAAYM BHYTPH TPYObl NPUMEHHUTENBHO K PHCYHKY
MIpUHUMAETCH ...

cpenmHss apupMeTHdyecKkas TeMIlepaTypa >KHAKOCTH Ha BXOIE U
BEIXOJIE W3 TPYOBI

TeMIepaTypa XHIKOCTH Ha BXOJe B TPyOy

TeMIepaTypa XHUIKOCTH Ha BEIXOJE U3 TPYObI

cpenHsis apupMeTHIecKas TeMIIepaTypa XUIKOCTH H CTCHKH TPYOBI

!

f

TemmoBoit IIOTOK, HSHy‘IaCMBIﬁ Ha BCCX JIMHAX BOJIH C €IHWHHIIBI
IMOBEPXHOCTHU TCJIa IO BCEM HAIIPABJICHHUAM, HAa3bIBACTCA:
TEIIOBBIM H3JIYy4YCHUCM

HBHY‘IaTCHBHOﬁ CIIOCOOHOCTBHIO

WHTCHCUBHOCTBIO U3TTYUCHUA

HUHTETPAJIbHBIM JIYYHUCTBIM ITOTOKOM

Eciu usiydarenbHas cioco6HocTh ceporo Tena E = 5670 B1/M2, To uHTErpanbHblil Ko3(UIHEHT U3jyueHus (CTeneHb
YEepHOTHI) PaBeH ...

0,01

1 T=1000 K

0,1 = 2

% C=56,67 BrimK)

Ecnut duap = 1 M, dip = 0,9 M TO yTOINIIIEHNE TETUTON30JIAIIMN HA TPYOE MPUBOAUT K CYMMAapHOTO TEPMHUIECKOTO
COTPOTHUBIICHUS TEILIOTIEPEIAYH.

YMEHBIICHUIO

YBEJIUYCHUIO

YBCJIUYCHUIO BO BTOpOﬁ CTCIICHHU
YBCJIUYCHUIO B FGOMCTpPI‘IeCKOﬁ nporpeccumn

CaMonpou3BOIbHBIN npotecc MIPOHUKHOBEHUS OJTHOTO BEIleCTBa B JIpyroe B HanpaBJIEHUU
YCTaHOBJIEHUS] BHYTPU HUX PaBHOBECHOT'O paclpe/eNeHrs] KOHUEHTpaluil Ha3bIBatoT:

MOTOKOM MacChI

KOHBEKIIMEH

muddysneit
MaccooOMEHOM

. B Kakux Temoo0MeHHbIX afmaparax nepeaada TerjioTbl OT HarpeBanmeﬁ KHUJIKOCTHU K HarpeBaeMoﬁ MPOUCXOJUT CKBO3b

TBEPJYIO Pa3AEIUTENbHYIO CTEHKY:
PEKyIepaTHUBHBIX

CMEIINBAIOIINX

pEreHepaTHBHBIX

CMECUTEBHBIX

2.1.2 TIpuMepbl BONPOCOB




BOoo~NoUO~WNE

[EEN
[EEN

0.
. TennonpoBOIHOCTH B ra3ax, >KUAKOCTSIX, METaJlIax.
12.
13.
14,
15.
16.
17.

ITapametps! cocrosiHus. Ypasaenue MKT, ypaBHeHHE COCTOSHUS.

3aKOHBI UNICANBHBIX Fa30B.

OHepreTHKa TEpMOIUHAMUYECKOI CUCTEMBL.

TennoeMkocTh. 3aBUCUMOCTb TEINIOEMKOCTHU OT TeMIEPaTypBhI.

Tepmogunamuueckue npoueccsl. [lonuTponHslil npouecc. Y paBHEHHE MOJUTPOIHOTO MpoLecca.
OHrtanenus. MI3MeHeHne SHTaIbIINN B TEPMOANHAMUYECKHUX MPOIIECCAX.

OHTponus. MI3MeHeHne SHTPONUH B TEPMOIUHAMHYECKHX IpOoLeccax.

Huxa Kapnao. Tepmuaecknit KIT/T muxma Kapro. HeoOpaTumetii nukn KapHo.

Peanbhbie rasel YpaBnenue Ban-/lep-Baansca.

W3oTepMuueckie MOBEPXHOCTH. TeMmepaTypHblil IpaJUeHT.

OCHOBHOH 3aKOH TETJIONIPOBOJHOCTH.

CB00OOHAS U BBIHYKJCHHAsE KOHBEKIIHSL.

OcHoBHoOe ypaBHeHue Terootaaun. Koaddunuent termnoornaun
I'openue TorumBa. Gu3nveckuii mpouecc TOPEHUs TOIIHUBA.
Bompocs! 5K0JI0THH ITPU HCTIOIb30BAHUHU TEIIOTHL

[MocnencTBus mapHUKOBOTO 3P deKTa.

OIIK-1.3. ITpumensier OOyuarommuiics 3HaeT:
€CTECTBEHHOHAYYHbIE METOIBI METOMBI TOJyYCHHUS, NePelaui M HCIIOIb30BAHHUS TEIUIOTHI, METOIBI TEIIOCOEPEKEHUS,
TEOPETHYECKOTO U METOAUKY IPOBEACHHS M 00paOOTKH Pe3yabTaTOB TEIUIOTEXHMYECKOTO HKCIIEPUMEHTA

SKCIIEPUMEHTAIILHOTO
HCCIIeIOBAHMS 00BEKTOB,
MIPOLIECCOB, SIBJICHUH, IPOBOJUT
3KCIEPUMEHTHI 110 3a1aHHOU
METOJIMKE U aHAJIU3UPYET

pe3yIbpTaThl
2.1.3 IlpumMepbl TECTOBBIX 3a/1aHMii

1. Ckonbko 1bJa (KT) pacTaer, eciii jie Maccoif 5 kr u temneparypoit 0°C omycTtuTh B Boxy Maccoit 10 kr u
Temnepatypoit 0°C:

a) 1

b) 10

c) 0

d 5

2. Haiigure paboTy, coBepIIaeMyro IByMs MOJSIMH HACATBHOTO Ta3a Mpu ero m3o0apHoMm HarpeBannu Ha 100°C (k).
R=8,3]>x/mom5-K:

a) 166

b) 1660

c) 830

d) 83

3. Kakoii nomxHa OBITH TeMIepaTypa XOJIOJWIbHUKA TeroBoi MammHbl (°C), uroObl MakcumanbHoe 3HaueHue KIIJ]
pasnsutock 50%? Temneparypa Harpeatens 327°C:

a) 260

b) 27

c) 327

d) 300

4. TemnoBo#i neurarens ¢ KI1J] 50% 3a oguH MUK OTAAET XOMOMWIEHUKY 56 K/ TerutoTel. Kakast pabora mm (k[x)
COBEpIIAETCS 32 OUH LIUKII:

a) 40

b) 27

c) 56

d)y 17

5. Ecmu € = 16, k = 1,5 To Tepmuueckuii KI1J1 kaporoparoproro JIBC (¢ moaBoI0M TEIIOTHI P V = const) paBeH ...

a) 0,75

b)

0,5




c)
d)

a)

b)

d)

b)

c)
d)

a)
b)
c)
d)

a)
b)

d)

10.

b)
c)
d)

0,25

t

Ecmu g = 1 kBt/M?, A = 50 B1/(M-K), & = 100 mm, t; = 500°C, T0 115 CTeHKH,

ty
MOKa3aHHOW Ha rpaduke, Temneparypa t> paBHa °C. \

t
498 2

- (=COnst

500 0 7 o %

502

102

Ecmu A1 = 50 Br/(M-K), A2 = 30 Br/(M-K), To II0THOCTH TEMIOBOTro MOTOKA ( B KBT/M? paBHa ...
377

37700
37,7

3770

Ecmu onpenensronmas Temnepatypa 20°C, o = 60 Br/(m?-K), d = 0,1 M To kputepuii nogobus (uucno) Hyccenbra,
COTJIaCHO TaOJUIIE, PaBeH ...

t°C | A, BTiMK)

10
0 055
0,1 20 06
' 40 0,63
100 60 0,66
0,01

Ecnu usnyuaTenbHas ciocobHocTs ceporo Tena E = 5000 B1/mM? To koadduiment ninyuenus tena B Br/(m?K*) pasen ...

4
5 O T =1000 K

5,67

0,5

Ecmu G1 = 10 kr/c, ¢'p1 = ¢"p1 =4,2 xJIx/(xr-K), t"1 70°C, t'1 = 80°C, To , To TemnoBoii NOTOK, OTJaBaeMblii FOPSYUM
TeIIOHOCUTENEM, B KBT paBeH ...
42

4,2
420

0,42

2.1.4 Tlpumepbl BONIPOCOB




RBPBOoONoORrWONMNRPROONGO~WNE

0.
1.
12.
13.
14.

Cmecu naeanbHbIX ra3oB. CHOCOOBI 3aaHUsI CMECH.

IlepBoe, BTopoe Hauana TEPMOJUHAMUKYU U €r0 IPUMEHEHHE.

YpaBHeHHEe PHEPTUU ra30BOro MpoLecca U ero NpUMeHEeHHE.

MeTtoauku pacyera LIMKIOB JBUraTeNeii BHyTPEHHETO CTOPaHHUs.

MeToauku pacdera IUKIOB JBUraTeseii BHEIIHEr0 MOABOAA TEIIOTHL.

MeToauku pacueTa IHUKIOB ra30TypOHMHHBIX yCTAHOBOK.

BopasHoii nap, MeTobl pacuera.

BunaxHblil BO3yX, METO/BI pacyeTa.

MeToauKH pacueTa IUKIOB ITAPOCHIOBBIX YCTAHOBOK.

VYcnoBusi 0HO3HAYHOCTH B NPOIIECCAX TETTIONPOBOIHOCTH.

CranuoHapHast TeIIONPOBOAHOCTh IIIOCKOM OAHOCIOWHON CTEHKH IPU IPAHUYHBIX YCIOBUsX I pora.
CranuoHnapHast TEIUIONPOBOAHOCTh INIOCKON MHOTOCTIONHON CTEHKU IPU IPAaHUYHBIX YCIOBHX I poaa.
CranuoHapHast TeINIONPOBOAHOCTh IIUIUMHAPUYIECKOI OMHOCIONHON CTEHKU NPHU IPaHUYHBIX YCJIOBHIX I poxa.
CranuoHnapHast TeIIONPOBOAHOCTh IIUIMHAPUIECKON MHOTOCTIONHON CTEHKHU NP IPaHUYHBIX ycioBusX I pona.
Teopus nogobust. Kpurepuu nogodusi.

Tennonepenaua uepes MIOCKYIO OJTHOCIONHYIO CTEHKY.

Tennonepenaya yepes MIOCKYI0 MHOTOCIIONHYIO CTEHKY.

Tennonepenaya yepe3 UUIMHAPUIECKYIO OJHOCIONHYIO CTEHKY.

Temnonepenaya yepe3 NUIMHAPHICCKYIO MHOTOCIOHHYIO CTEHKY.

Mertop!l pacyeTa TEIIIO0OOMEHHBIX anmaparoB.

XonoauibHas ycTaHOBKa. IIpuHIHI paboTHI.

Tenmosoit Hacoc. [IpuaIIMT pabOTHI

Tepmotpanchopmatop. [Ipunimn paboTs

2.2 TunoBble 3a]aHUA I OLIEHKH YMEeHHI B KauecTBe 00pa30BaTe/IbHOIO pe3yibTara

[TpoBepsiemblii 00pa30BaTENbHBIN PE3yIbTAT:

Kox n HaumeHnoBaHue
WHIUKATOPa JOCTHKESHUS
KOMIIETEHIINH

OOpazoBaresbHbII pe3ysbTaT

OIIK-1.2. TIpuMeHsieT OCHOBHBIE
TIOHSTHS Y 3aKOHBI
€CTECTBEHHBIX HAYK JJIs
pelIeHus IpeIMeTHO-
IpoIIBHBIX 33124

OO0yyaronuiicst ymeeT:
UCIIONIb30BaTh OCHOBHBIC MOHSTHS W 3aKOHBI TEIUIOTEXHUKH JUIS PEIIeHHs IMPEAMETHO-
MpoGUIBHBIX 3a1a4

2.2.1 TlpumepsI 3aga4
ManomeTp, yCTaHOBIICHHBIH Ha TApOBOM KOTJIe, TOKa3bIBaeT naieHue 1,8 MIla. KakoBo aGcomoTHOE AaBieHHE apa B
KOTIIe, eciii aTMocdepHoe naBieHue pasHo 0,099 MIla.
Bakyymmertp nokaseiBaeT paspexenue 80 klla. KakoBo abcomoTHOe f1aBieHne B cocy/ie, eclM aTMOC(EpHOE JaBlICHHE
o 6apometpy cocrtasister 0,1 MIla?
B OamwioHe comepxuTcst 2 Kujorpamma kuciaopoxa npu nmasienuu 8,3 Mlla u temmeparype 15° C. Bwrumciauts
BMECTHMOCTD (€MKOCTb) OansioHa. BennuuHy yaensHO ra30Boi MOCTOSHHOI U1 KUCIIOpO/ia MPUHATE paBHOH R = 259,8
Jbx/(xrxK).
PesepByap BMecTHMOCTBIO 4 M3 3amoHEH YTIEKUCIBIM Ta3oM. HaiiTm Maccy 3Toro rasa m ero Bec, eciii H30BITOUHOE
JIaBJICHHE, TIOKa3bIBAEMOE MaHOMETPOM, NPUCOEINHEHHBIM K pe3epByapy, paBHo 40 klla, Temmnepatypa raza - 80° C, a
arMoc¢epHoe (Oapomerpuueckoe) nasinenue pasHo 102,4 xlla. YienbHas ra3oBasi HOCTOSHHAS JUIs YTJIEKHCIIOTO ra3a
paBHa R = 188,9 Jx/(xrxK).
Komrmpeccop kauaeT Bo3ayx B Bo3ayxocOopHuk oobsemoM V = 100 1. [lepen noakauynBanueM B BO31yX0COOpHHUKE OBLIO
armochepHoe aapierue 750 MM pr. cr. U Temmeparypa t1 = -10°C. [Tociie nonKaunBaHus JaBICHUE B BO31yX0COOpPHHUKE
craio p2 = 8 6ap 1o MaHoMetpy, a Temmneparypa to = 25°C. OnpeneauTs Maccy MOAKAYaHHOTO BO3/IyXa.
3anan oOBEMHBIH COCTaB CMecH TasoB (7¢o, = 10%, 7¢o = 2%, 1y, = 60%, 15, = 28%). OnpenenuTs 10 KaKoro

JIaBJIEHHs 10 MAHOMETPY HYKHO CHKaTh 3Ty CMeCh, uTo0bI Iipu Temneparype t = 100°C macca m = 20 kr umena oobem V
= 1,2 M%. Bapomerpuueckoe jaBneHne 750 MM pT. CT.

2 KI KHCJIOpOJa C HAadalbHBEIM abCONMOTHBEIM AaBieHueM 6 MIla u HavansHOM Temmeparypoit 17 °C pacumpsrorcs
HM30TEepMHUYECKU 10 KoHewHoro aasneHus 0,1 MIla. Onpenenuts 00beM KMCIOPO/a B HaYajle W B KOHIE PAaCIIUPEHHS U
paboTy pacmupeHus.

4 Kr BO31yXa C Ha4aIbHBIM a0COMIOTHEIM faBjieHneM 1,2 MITa u HauansHOM Temnepatypoi -10°C cxxumaroTcs anuabaTHo
no koHeuHoro nasieHus 0,2 MITa. OnpenenuTs 00beM M TEMIIEPATYpy BO3IyXa B KOHIIE CXKATHSA, pabOTy CXATHA U
HM3MEHEeHHEe BHYTPEHHEH YHEPTHH, €CIIM TI0Ka3aTenb aanadatsr 1,4.

2 K BO3IyXa C HaYalbHBIM a0ComoTHBIM aasienueM 0,12 MIla u magansHoOM Temmeparypoit 20 °C cxUMAroTCs npu
MOCTOSTHHOM JaBJI€HHH 110 yaeapHoro oosema 0,05 m%/xr. Onpenenuts paboTy cKaTHs, H3MEHEHNE BHYTPEHHEH SHEPI UK
1 KOJIMYECTBO OTBEACHHON TEIUIOTHI OT BO3AyXa.




10.

11.

12.

Z[O KaKOIr0 HAaBJICHHUS HA0 CXKaTh BO3AYX B IOJUTPOIMHOM IIPOLECCE CO CPECAHMM IIOKa3zarejaem N = 1,3 B NWINHAPE

JBUratelss BHYTPEHHEro cropanus (Au3ens) npu HauanbHOM abcomtoraoMm nasnennu 100 x[la u temmeparype 125°C,
4TOOBI JIOCTMTHYTH TEMIEpaTyphl BociuiaMeHenus tormea 650°C? Onpesnenuts Takke paboTy, 3aTpauMBaEMylo Ha
CXKaTue, ¥ KONUYECTBO OTBOAMMOM TETIOTHI, OTHECEHHBIX K /K2 BO3AyXa. TemI0éMKOCTb BO3/1yXa CUMTATh HE 3aBUCALIEH
OT TEeMIIEPATYPHI.

Bosmyx, umes HayanbHyto Temieparypy t1 = 27 °C u abecomorroe nasnenue P = 1 MIla, H30TepMUYECKH PACIIHPAETCS
Jo pasnenus Pz = 0,1 Mlla, a 3aTeM HarpeBaeTcsl B U30XOPHOM IpoIiecce 10 TeX MOop, MOKa JaBIeHHe He CTaHEeT PaBHBIM
p1. TpeOyercst ompenenuTh yAeIbHBIH 00BEM BO3yXa B KOHIE M30XOPHOTO ITI0/IBOJIA TEIIOTHI, a TaKKe M3MEHEHHs
yIeNbHBIX 3HaYeHUN BHYTPEHHEH SHEpruM, SHTAJIbIUM U DHTPONHUM B M30XOPHOM Ipouecce. TemmoeMKocTs BO3ayxa
CUMTATh HE 3aBUCSILEH OT Temrepatypbl. M300pa3uts nporeccsl B P-V T-S quarpaMmax.

BEIUKCIUTE TIOTHOCTH TEMIOBOTO MIOTOKA (| 4EPE3 IIOCKYIO CTEHKY TOMIUHOM O = 110 MM, BBHINOIHEHHYIO U3 YKa3aHHBIX
HUOKE M30JISIUOHHBIX MATEPHAIOB (IPUMEHSAEMBIX B BATOHOCTPOECHUH), KO(D(PUIIMEHTHI TEMIONPOBOAHOCTU KOTOPHIX A,
Bm/(m-K), CBS3aHHBIX ¢ TEMIIEPATYPOU CIEAYIOIMMH 3aBUCHMOCTsAME: IesenuH A = 0,060+0,002-t; munopa A =
0,035+0,002-t; monmuctunon [ICH-C A = 0,038+0,0036-t; nomuyperan IIITY-3C A = 0,004+0,0035 1. Temneparypbt
HOBEPXHOCTEN CTEHKH COOTBETCTBEHHO paBHbl t{” = 21°C u t§" = -1°C.

Onpenenuts KO3((GUIMEHT TEIUIONPOBOIHOCTH KHPIHYHON CTeHKH TommuHOW 390 MM, ecim Temreparypa Ha

BHyTpeHHeil nosepxHocTu 300°C 1 Ha HapysxkHeit 60°C. [ToTepu Temna yepes cTeHKy = 178 B1/m2,
Croii 1pAa Ha MOBEPXHOCTU BOABI UMeeT ToauuHy 400 MM, a TeMepaTypa Ha BEpXHEH U HUXKHEHN MOBEPXHOCTSIX PaBHbBI

0°C u -15°C cootBercTBeHHO. OmNpenenuTh TEMIoBOd MOTOK 4epe3 1 M2 HOBEPXHOCTH JIbla, €ClH KO3((GUIUEHT
TEIUIONPOBOJHOCTH JIbJa paBeH A, = 2,25 Bm/(m-2pad). Kak M3MEHHUTLCS TEIUIOBOM MOTOK, €CIIH JIE HOKPOETCS CIIOEM
cHera TommuHOM 250 MM ¢ KOO()(HIHMEHTOM TEILIONPOBOAHOCTH A1 = 0,465 Bm/(m-2pad), a Temmeparypa Ha
noBepxHocTH cHera - 20°C.

OIIK-1.3. IIpumensier | OOyuaromuiics ymeer:
€CTCCTBCHHOHAYYHBIC METOAbI MNPUMEHATb METOABI TCOPETHUCCKOTO M ISKCICPUMCEHTAJIBHOI'O HMCCICIOBAHUA O6’I)CKTOB,

TCOPETUIYECKOTO n | IpoUecCcoB U HBJ’IGHHﬁ, MMPOBOAUTH TCINIOTCXHUYCCKHUE SKCIICPUMCEHTEI 11O 3allaHHOfI MECTOOUKEC

SKCHEPUMEHTAIBHOTO
HCCIIEZIOBaHUS 00BEKTOB,
MPOLIECCOB, SBJICHUH, HPOBOIUT
9KCIIEPUMEHTHl 10  33JaHHOH
METOJINKE u aHAJM3HUPYET
pe3yIIbTaTh

1 00pabaThIBaTh UX PE3yJIbTAThI

2.2.2 TlpumepsI 3a1a4

AHanu3 MpoIyKTOB CropaHus Mokaszaj CleAyrouui 00béMHbII cocTa, %: CO; - 12,2; Oz - 7,1; CO - 0,4; N2 - 80,3.
OnpenenuTs MacCOBBII COCTAB BXOJSIINX B CMECh I'a30B, Fa30BYIO IIOCTOSIHHYIO, YJI€IbHbINH 00BbEM INIOTHOCTH CMECH TPH
abcosrroTHOM faBiieHun p = | MIla u temneparype t = 250 °C. Onpenenuts Takke HapIHaIbHbIC JaBICHIS KOMIIOHEHTOB

Bo3znyx, uMest HauanbHy0 Temmneparypy t1 = 27 °C u abcomtotHoe AasneHue P1 = 0,5 MIla, n30TepMUYECKU PACITUPACTCS
1o gasnenus P2 = 0,1 Mlla, a 3aTeM HarpeBaeTcsl B N30XOPHOM IPOIIECCce JI0 TeX MOp, I0Ka AaBJIeHHE HE CTAHET PAaBHBIM
p:. TpebyeTca omnpenenuTh yAETbHBI 00BEM BO3AyXa B KOHIIE M30XOPHOTO MOJBOJA TEIUIOTHI, a TAKXKE M3MEHEHHS
YAETBbHBIX 3HAYCHUH BHYTPEHHEW SHEPrHM, SHTAJIBIHM M HTPONHUHM B M30XOPHOM IIporecce. TermnoeMKocTs BO3ayxa
CUNTATh HE 3aBUCSIIEH OT TemrepaTypsl. M300pa3uth mpoueccs B P-V T-S quarpammax.

Omnpenenuts CTENEHb CXKaTHs, JABICHWE M TEeMIlepaTypy B HEPEXOAHBIX TOYKaX HMICAJbHOTO IHKJIA ITOPIIHEBOTO
JIBUTATeNIsi BHYTPEHHETO CTOpaHHs C IOJBOAOM TEIUIOTHI MPHU IOCTOSHHOM 00BEMe, a Takxke Tepmuueckuit KI1/I,
ylesbHbIe 3HaueHus (Ha 1 Kr pabodero Teia) Mose3HOH paboThl, MOABEAEHHON 1 OTBEAEHHON TEIUIOTHI, €CIIM U3BECTHO,
410 abCONIOTHOE AaBjeHue paboyero Tesa B Hadane cxatus p1 = 95 klla, a B koH1e cxxarus — pz2 = 0,65 MIla. OTHomeHUE
JlaBJIeHUi paboyero Tela B Iporecce rmo/BeieHns TerioTsl 3,3. Temmeparypa B Havyasne nporecca cxkarust 50°C. Pabounm

JJIs TeOpETUIECKOTO OTHOCTYIIEHYATOT0 BO3YIITHOTO KOMIIPECCOPa OIPEACIUTh CEKYHIHYIO padoTy, 3aTpaunBacMylo Ha
€ro HpUBOJI, €CIIH M0a4a KOMIPeccopa MpK HavadbHBIX HapameTpax Bosayxa (p1 = 0,1 MIla ut; = 17°C) cocrapnser
V =0,15 #®/c. CxaTue ra3a 10 KOHEUHOTo abCcOMOTHOrO AaByieHus p2 = 0,5 MIIa IpoTekaer o HOIUTPOIIE C IOKa3aTeIeM

TMaccaxupckuii BArOH UMeET ILIOMAb OrpaXaeHus Ky3osa F=225 m?. IpuBenéHublii koopUUUEHT TemIonepeiadn
yepe3 OrpakIcHHe BaroHa ¢ y4éToM MHQWIbTpauuu Bosayxa K = 2,5 Bm/(m?K). Kakosa GyaeT cpejiHss TeMIepaTypa
BO3/yXa B BaroHe NpH TeMIeparype HapyKHOro Bosayxa ty = 5°C, ecid OTONHTeNbHAs CHCTEMa BaroHa HMeeT
CYMMapHyIO TUIOIIab TETNI00OMEHHON MoBepXHOCTH F=25 M2, eé Temneparypa te; = 40°C? Cpennuii koappuuueHT

TEMIOOTIA4H OT TEMIO0OMEHHOM MOBEPXHOCTH CUCTEMBI OTOIUIEHHS K BO3YXY O = 12 Bm/(M?-K). CyMMapHast MOIIHOCTE
JIOTIOJTHUTENBHBIX NICTOYHUKOB BHYTPEHHET'O TETUIOBBIJCICHUS B BaroHe Qgus = 2,8 xBm.

1.
CMECH.
2.
3.
TEJIOM CUUTATH cyxoﬁ BO3AYyX.
4,
n=1,.2.
5.
6.

CranbHasi CTEHKa TEMIOOOMEHHOM MOBEPXHOCTH MAPOBOrO KOTJIA TOMIUHOM 0= 20 MM OMBIBAETCS C OJHOM CTOPOHBI
KUIISIEed BOJOH 1py abcoitoTHOM JaBiieHuu p = 0,6 Mlla, a ¢ npyroii cTOpOHBI — JBIMOBBIMH ra3aMy ¢ TEMIEpPaTypoi
t1 = 900°C. Y enbHas MaponpoM3BOUTENLHOCTE MOBEPXHOCTH Harpesa § = 21 k2 (M2-u), CyXxOro HachINIEHHOTO Mapa.
Omnpenenurs Kod(QOUIKMEHT Temionepenadyd K u mepemany Temmeparyp B CTeHKe Ayg, ecim  K0d(QQHIHEHT
TeronposoaHocTy ctamu A = 40 Bm/(m? K).




Omnpenenuts TpeOyeMmble IUIOMAAN TOBEPXHOCTEH MOPAMOTOYHOIO K MPOTUBOTOYHOTO TEIMJIOOOMEHHHUKOB JUIs
! " o
oxJlakaeHua macia B koauyectse G,=0,93 ke/c or tw = 65°C no tw =55°C. Pacxoxn oxyaxnaromen sogsl Gyw=0,55
. ! . o .
ke/c, a e€ TeMIieparypa Ha BXOJI€ TEIUIOOOMEHHHUKA - tw . Pacuéruerit ko3 punment reronepenaun — K. TermnoéMkocTs

macna C,,=2,5 x/foc/(ke-K). Ternoémrocts Boasl Cw=4,19 x/{oic/(ke-K). 1300pa3uts rpaguku H3MEHEHHS TEMIIEPATYP
BOJIBI M Macia B TEINIO0OMEHHHUKE.

2.3 TunoBble 3aJaHUA /151 OLIeHKH HABBIKOB B KauecTBe 00pPa30BaTe/IbHOI0 pe3ybTaTa

OIIK-1.2. Ilpumenser ocHOBHEIE | OOYyJalOUIMIACS BIaCeT:
TIOHSATHS U 3aKOHBI €CTCCTBEHHBIX | HABBIKAMH MPOBEIICHHS TEIUIOBBIX PACYCTOB YIS PEUICHUS MPEIMETHO-IPOPIIBHBIX 33124

HayK JAJs peLIeHUs NpeIMEeTHO-
npoduIbHBIX 33134

10.

2.3.1 Ilpumepsnl 3aganmii

Kak 3aBuCHT [aBiieHHE HACBHIIIEHHOTO Iiapa OT TeMmeparypbl? ONHIIMTE METOAMKY OIPEACTICHUs JaBJICHHS
HACBILICHHOT0 Tapa B JabopaTopHoi padote 1. Onpenenure AaBieHUe HACHIIEHHOTO BOJSHOTO Iapa IIpH TeMIepaType
45°C, moka3zanust mee3omerpa 4,2 cM, ecii HadanbHas teMieparypa 20°C, ho = 3,3 cm.

Kak ompenenutes k03((GHUINEHT NOBEPXHOCTHOTO HATSDKCHWS, ONMIINTE METOAMKY ompexaeneHus kodddummenrta
MTOBEPXHOCTHOTO HATSKCHMS BOJIBI B TabopaTopHOi padote Ne2. Onpenenuts Ko3(h(HUIMEHT MOBEPXHOCTHOTO HATSHKEHHS
nipu TeMieparype 38°C, eciiu nokazaHus Ibe3oMeTpa 42 MM.

Kak 3aBHCHT BA3KOCTB JKHUIKOCTH OT TEMIIEPATYPHI, ONUIINTE METOANKY ONPEEICHNUS BA3KOCTH B TabopaTopHOH paboTre
Ne3. Onpenenuts BsS3KOCTH xKuAKOCTH TpH TemiiepaType 50 °C, ecnu ho = 103 MM, hy = 20 mm, hy = 70 mm, At = 15,7 c.
B mapomeperpeBatene KOTETBHOTO arperara 3a cué€T noaBeaéHHOH TernoThl =240 k/X/Kr k / ke BOISHOTO TMapa MpH
HOCTOSIHHOM HaBnennn P =2 MIla temieparypa napa noBbiciiack 1o 3Hauenus t = 300 C. Onpenenuts MOCTOSIHHBIE
rapa M ero napaMmeTpsl O IaporneperpeBaTems (TeMIeparypy, yaeabHbIH 00BbEM, SHTABINIO, BHYTPEHHIOI SHEPTHIO
SHTPOIHIO). PenieHne 3a1a4uu WILTIOCTPUPOBATH i-S HArpaMMON.

Kakoe xonn4ecTBo Bo3ayxa HEOOXOANMO MPOIYCTUTH Yepe3 CYIIMIbHYIO KaMepy, 9TOObI OT MaTepHaa, IOMEIICHHOTO B
Hee, oTBecTH / m BoAbI? HapyXHBIN BO3IyX MpH OapOMETPUIECKOM JNaBIeHUH B = 745 mm pm.cm., uMest TeMiieparypy ti
=10 “C u oTHOCHUTEIbHYIO BIaXHOCTh P = 50%, B Kajopudepe M0J0rpeBaeTcs 10 TeMIepaTypbl t, = 60°C, a

3aTeM BO3JyX MOCTYIAeT B CYIIMIbHYIO KaMepy M BBIXOAMT M3 Hee NMPH OTHOCHTENLHOH BiiakHOCTH (0 = 90%. Pemenue
3aJ1a44 WILTIOCTPUPOBATE B i-d THarpamme.

[NapoTypOuHHas ycTaHOBKa paboTaeT 1Mo NUKIY PeHKWHAa ¢ HadanbHBIMH Hapamerpamu p1 = 15 6ap u t1 = 450°C.
HaBnenue B konaeHcarope p2 = 4 klla. Onpenenuts Tepmudeckuit KITJ] nukna PeHkuHa 1 cpaBHUTH €0 ¢ TEPMUYECKUM
KITJ nukna KapHo B TOM e UHTEpBaJie TEMIEPATYp.

Bosnyx, uMest naBienue o masomeTpy p1 = 0,4 MIla u Temneparypy t1 = 130°C, BriTekaeT B aTMochepy uepes Cormio
JlaBams. MaccoBbrit pacxon Bosnyxa — G = 0,4 ke/C. OnpenenuTb TEOPETHIECKYI0 CKOPOCTh MCTEUCHHUS M OCHOBHEIC
pa3Mepsl comia (M300pasuTh CXeMy CoIula B Maciitate). YToia KOHyca paclIMpsIIOLISHCs 4acTH COTlIa IPHHATH PaBHBIM
10°. bapomerpuueckoe mapneHue B = 750 mm pm. cm. OUpenenuTh TaKKe pacloiaraéMylr0 MOIIHOCTh CTPYH IpH
ucrevyeHnu. VicTeueHue cunuTaTh aanadbaTHbIM, CKOPOCTh BO3/1yXa Mepell COIIOM U TIOTEPH Ha TPEHUE HE YUUTHIBATh.
Bpruncianth U nokasath rpaduueckd 3aBucuMocTb Tepmuueckoro KITJ[ nmkia PeHknHa nmapocHioBOW YCTaHOBKH OT
HaYalIbHOMU TeMIIEpaTyphl apa, IPUHsB ee paBHoit 400, 450, 500, 550 u 600 °C nipu 0JMHAKOBBIX 3HAYEHUSIX HAYAIBHOTO
abcoroTHOTO NaBneHus P1 =20 6ap 1 KOHEUHOTO AaBieHus P2 = 5 x/la. [TokazaTh Tak)ke BIUSHUE TIOBBIIICHUS HAYaTbHON
TeMIepaTyphl Mapa B NUKJIEC HA U3MEHEHHE CTENCHH BIAKHOCTH Iapa, BBIXOJAIIECTO M3 MapoOBOTO ABHTaTeis. PemeHne
3a/1a4d WILTIOCTPUPOBATS B i-S muarpamme.

Ilo paHHBIM TEIJIOBBIX M3MEPEHMH TEIUIOMEPOM CpEIHEH yIelbHbIA TEIUIOBOM IOTOK Yepe3 OrpakIeHUs
M30TEPMUYECKOTO BAarOHA MPHU TEMIEPATYPE HApyKHOTO Bosayxa ty = 1°C m temmeparype Bosmyxa B Barome t, = 1°C
coctaBwi ¢ = 8,5 Bm/m?. Ha CKOJILKO NPOLEHTOB M3MEHMTCS KOJHMYECTBO TEIa, MOCTYNAIOLWIEr0 B BArOH 3a CUET
TEIUIOTIEpPEelaud  4Yepe3 OTPaKACHUSA, €CIH NPHU MPOYMX paBHBIX YCIOBHSX HA €ro IIOBEPXHOCTh HAJIOXKUTh
JIOTIONTHHUTENBHBIN CIOM M30JISALUN U3 THATEPMa TOMIUHON O = 30 mm ¢ kodddumenToM Temtonposognoctu A = 0,036
Bm/(mK)?

Onpenenuts TpeOyeMyl0 MHUHHMAILHYIO TOJIIMHY OOMYPOBKHM Tra30oxojaa KOTNa, 4TOOBI TemrepaTypa e€ HapyKHOM
nosepxnoctu He npesbimana 50 °C npu Temmeparype razos B rasoxoae t1 = 300 C. DxpuBaneHTHBIN K03(PUIUEHT
TEMIONPOBOJHOCTH 0OMYPOBKU A = 0,6 Bm/(m-K). CymmapHblii Ko9QGUINEHT TEMIO0TIa4M CO CTOPOHBI Ta30B - 01 = 65
Bm/(M?-K), co cTopoHbl Bo3tyxa Oz = 16 Bm/(m?-K), a Temnepatypa Bo3nyxa t; = 20 C.

OIIK-1.3. [Mpumensier | OOyuaromuiics BiageeT:

€CTECTBCHHOHAYYHble  METOMbl | HABBIKAMH NPUMEHEHHS] METOAOB TEOPETUYECKOTO U SKCIEPUMEHTAIbHOTO HUCCIENOBaHUS
TEOPETUIECKOTO U | OOBEKTOB, IPOLIECCOB U SIBJICHHI, HABBIKAMHU MPOBEICHUS TEIUIOTEXHMYECKUX KCIIEPUMEHTOB
9KCIIEPUMEHTAILHOTO T10 33/1aHHOM METOJVKE ¥ HaBBIKAMH 00pabOTKM UX PE3yJIbTATOB

HCCIIEIOBAHUS 00BEKTOB,
MPOIIECCOB, SIBICHHUH, MPOBOIHUT




OKCIICPUMCHTBI 1o 3aﬂaHHOﬁ
MCTOOUKEC n aHaJIU3UpyeT

pe3yJIbTaTh
2.3.2 Ilpumepsnl 3aganmii

1. Kak (4 Bo CKOJIBKO pa3) U3MEHHUTCS KO GHULIUEHT TEIUIO0TIau PU TYPOYJIEHTHOM TEUSHUH Ta3a B TpyOe (J1aboparopHas
pabora No7), ecnu mpH MPOYMX PABHBIX YCIOBHAX 3a CYET IIEPOXOBATOCTH IOBEPXHOCTH TPYOBI K03 HUIHEHT
THIIPABINYECKOTO COTPOTUBICHUS & ymeHpmuTes 1,5 paza?

2. Tlpm TypOyJeHTHOM TEYEHHH >XHAKOCTH B TpyOe (abopaTtopnas pabora Ne7) TerurooOMeH Ha CTaOMIH3UPOBAHHOM
yuacTke onuchiaercs Gopmynoit NU = cRe%8, Kak (1 BO CKOJBKO pa3) M3MEHUTCS CPEIHMI TeMIepaTypHbIH Harop
MeXAy CTeHKOU U XHUAKOCTbI0 AT=T\ —Tf, ecau Npu NOCTOSIHHBIX IJIOTHOCTAX TEIUIOBOTO MOTOKA Cjw U TEMIEpaType
JKUJKOCTH Ha BXOJe Tt YBEJIMUUTB €€ CKOPOCTh B 2 pa3a, a AUaMeTp TpyObl YBETUUHUTh B 2 pa3a?

3. UYro HyXHO chenarth B JabopaTopHol pabore Ne9, 4TOOBI YBEIHMUYUTH PacXoi Ta3a MpH HCTEUEHUH Yepe3 CyXKarolieecs
COIUIO HEM3MEHHOW TeOMETPHHU B CBEPXKPUTUUECKON 001aCTH HCTECUSHUSA?

4. CpaBHHUTE IUIOTHOCTH [TOTOKA M3JTy4eHHs JaTyHHOH miacTuHbl € = 0,06 (C IpOKaTaHHOH MOBEPXHOCTHIO) M IJIACTHHBI &
= 0,2 (oOpaboTaHHO I'pyObIM HaXkIakoM) Ipu Temrepatype 22°C.

5. Omnpenenure MIOTHOCTH IOTOKA M3Jy4YEHUsI aOCOJIIOTHO YEPHOTO Tejla MPH TeMIlepaType, JIs KOTOPOH JJMHA BOJHBI
COOTBETCTBYET MAKCHMAJILHOM CIIEKTPAILHON IIOTHOCTHU M3TydeHUs Amax = 0,48:10° m.

6. Ompenenure TemrepaTypy T2 NOBEPXHOCTH HAMMEHBINErO JMaMeTpa cTeHkH Kajopumerpa (F2 =18,84*10°m?),

BBINOJTHEHHOTO U3 OOBIKHOBEHHOTO CTEKNIa ToNuuHo & = 0,3 MM (ko3 puuuenT Termonposoauoct A = 0,74 Bt/(m-K)),
€CII CpeHssl TeMIepaTypa oxJaxjaaroleil Bomsl t W mortok wmamydeHus Qi.p, meperaBaeMoro B BOAY, PaBHBI
SKCIIEPUMEHTANBLHBIM JaHHEIM. Koo dUIUeHT TermooTnaun ot cTeHky K Boge ¢ = 1000 Br/(m?K). Crenky ny1s pacueTa
NPUHATSH 32 II0CKy0. OLIeHUTE PacXokACHHE MKy yKa3aHHBIMU TEMIIepaTypaMu, €CIi JOIYCTUTh 3aMeHy T2 Ha ta.

2.4 TlepeyeHb BONPOCOB /15 MOATOTOBKH 00y4alOIMXCS K MPOMEKYTOYHOI aTTecTallnU

BOoo~NoORWDNE

0.

[EEN
=

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
nporieccam.
29.
30.
1.

OcHoBHble OHATHA TepMoanHaMuKu. Y paBHeHue MKT, ypaBHeHue cocTosiHus.
[TapameTpsl cocTOSTHUS.

3aKOHBI H/I€aIbHBIX Ta30B.

CwMmecu naeanbHbIX ra3oB. CriocoObl 3a1aHUS] CMECH.

DHepreTuka TepMOAMHAMUYECKON CUCTEMBI.

TemnoeMKocTb. 3aBUCUMOCTD TEINIOEMKOCTH OT TEMIIEPATYPHI.
TepmoInHaMHYECKUE TIPOLIECCHI.

ITonuTponHeIii mponecc. Y paBHEHUE MOJUTPOIHOIO MPOoLiECca.

ITepBoe 1 BTOpOE Havasia TEPMOJIUHAMUKH.

YpaBHEHME SHEPTUU T'a30BOT0O IPOLECCA.

OHranbnus. I3MeHeHne SHTaIbIIMU B TEPMOIMHAMUYECKUX MTpoLieccax.
OHtponus. I3MeHeHne 3HTpONUY B TEPMOAMHAMHUYECKUX MPOLIECCaX.
Tepmonnuamuueckue nukiel. Tepmudecknid KIT/ nukia.

[Tuxn Kapno. Tepmuueckuii KI1/I nukna Kapro. HeoOpatumsrii iiukn Kapso.
OO6partnsii nukn Kapho.

Teopema Kapho.

Teuenue razos 3akoH oOpamieHus Bo3aecTBus. Coria, 1uddy30psl.
Omnpenenenne CKOpOCTH UCTEUEHUS ra3a u3 coruia. Kputnuecknue napaMeTpsl.
Omnpenenenne paboThl UAECATHLHOTO OAHOCTYIIEHYATOr0 KOMIIpeccopa.
MHoroctyneH4yaTblii KOMIIPECCOP.

PeasibHbI KOMITpECCOP.

[{ukiel qBUTaTeneii BHyTPEHHETO CrOpaHUsl.

kel IBUTATENICH BHEITHETO MOIBOIA TEIIOTHI.

PerenepatuBHbIE IUKIIBI.

PeanbHble ra3el YpaBHeHune Ban-/lep-Baanbca.

Bopsnoit nap. I-S auarpamma BoAstHOTO mapa.

Bnaxusrit Bo3ayx. I-d amarpamma BiaxHOTO BO3TyXA.

XuMuyeckas TepMoAMHaMuKa. [lepBoe Hauano TEpMOAMHAMUKY IPUMEHUTENBHO K XMMUUECKUM

[{uK16I ra30TYpOMHHBIX YCTAHOBOK.
[{MKJIIBI TApOCUIIOBBIX YCTAHOBOK.
N3oTrepMuyeckue OBEpXHOCTH. TeMIlepaTypHbIN I'PaJUEeHT.




Nk~ WLN

pona.

pona.

10.

TennonpoBOIHOCTh B Ta3ax, KHUIKOCTIX, METAILIAX.

OCHOBHOM 3aKOH TETUIOMPOBOIHOCTH.

HuddepennmanbHoe ypaBHEHHE TETUIOMPOBOIHOCTH.

Yacrable cyyan qudepeHaIbHOro YpaBHEHUS TeIUIONPOBOHOCTH.
VYcnoBust 0IHO3HAYHOCTH B MPOIECCAX TEIUIOMPOBOIHOCTH.
®dusnyecKue CBONCTBA KUAKOCTH (Tasa).

CTaI_[I/IOHapHaH TEILIOMIPOBOJHOCTD IUIOCKOM OﬂHOCHOﬁHOﬁ CTCHKH IIPH I'PAHUYHBIX YCJIOBUAX I
CTaI_[I/IOHapHaH TEIIJIOIIPOBOJHOCTD IUIOCKOH MHOT'OCJIOMHOM CTEHKH IIpHU I'PaHUYHBIX YCJIOBUAX |

CTaHI/IOHapHaH TEILIOIIPOBOJHOCTD HHJ’IHHI[pPI‘ICCKOfI OI[HOCJ'IOfIHOfI CTCHKHU IIPpU TI'pPaHUYHBIX

ycnoBusx [ pona.

11.

CTaI_[I/IOHapHaH TEIJIOIIPOBOJHOCTH HHHHHHqueCKOﬁ MHOT'OCJIONHOM CTESHKH IIpHU I'PaHUYIHBIX

ycnoBusx [ pona.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

CBo0OozHas ¥ BBIHYX/IEHHAs] KOHBEKLUS.

OcHoBHoe ypaBHeHue TermnooTaauu. Koadduuuent remnooraaun
Teopus nmoxobus. Kpurepuu nmomoousi.

Termonepenaya yepes MIOCKYI OJHOCIONHYIO CTEHKY.

Temonepenayda yepes MIOCKYI0 MHOTOCIIONHYIO CTEHKY.
Termmonepenaya yepe3 HHWIMHAPUYECKYIO OJHOCIONHYIO CTEHKY.
Temonepenaya yepe3 HUIMHAPUYECKYI0O MHOTOCIOMHYIO CTEHKY.
OcCHOBHOE ypaBHEHUE TEILIONEPEAAYH.

WuTeHcudukanys Temionepeiauyd NyTeM yBeJIndeHus Ko3pPUurueHTa TerIo0T1auH.
WHaTeHcupuKanys Teronepe1adn 3a cueT opeOpeHus: CTEHOK.
JuddepenumanbHoe ypaBHEHUE TEIUIOOTAAYH.

TernmooOMeH u3irydeHreM. 3aKOHBI TEIJIOBOTO U3ITyYCHHUS.
TenmomaccooOMeHHbIE YCTPOHCTBA.

VYpaBHeHHE TEII0BOro H6ajnaHca TeMJI000MEHHOTO anmnapara.

Yro HazpiBaroT TOIUIMBOM. Ero cocras. Kakue Buapl TonamBa Bel 3HaeTe?
Kakwue ncronb3yrorcs MOTOpHBIE TOIIIMBA /1715 opiuHeBbiX [IBC.
Cokuranue TOILINBA.

I'openue TorumBa. @U3NYECKUI ITPOLIECC TOPEHUS TOILIIUBA.

Bonpocsl 5konoruu Npu UCIoIb30BaHUH TEIIOTH.

TokcuuHble ra3bl NPOJYKTOB CTOPAHUSL.

[TocnencTBust mapHUKOBOTO Y eKTa.

XonoaunpHas ycraHoBKa. [IpuHnun paGoTsl. Buabl X0I0AUIBHBIX YCTaHOBOK.
Oxextop. [Tpunnun padboTsl

TemoBoit Hacoc. [IpuHIMNI padboThI

Tepmotpancpopmarop. Ipunimn paGoTsl.

Kprorennas TexHuKa.



3. MeToauyeckne MaTepHaJibl, ONpeAesIoIie NPouelypy U KPUTEPHUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH

KpnTepIm (l)OpMHpOBaHI/IH OILICHOK 110 0TBE€TaAM Ha BOINIPOCHI, BLINMOJHEHHUIO TECTOBLIX 3aJaHui

- OIICHKA «OTJIMYHO» BBICTABIIACTCS OOYyYaIOMIEMYCs, €CIIM KOJMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot obuiero o0bEMa 3aJaHHBIX BOIPOCOB;

- OLICHKA «XOPOIII0» BHICTABIICTCS 00yUYAIOMIEMYCsl, €CITH KOJTHYECTBO IPABHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OLICHKAa «Y/IOBJIETBOPHUTEJIBLHO» BBICTABISACTCS OOYJAIOMIEMYCs, €CJIM KOJMYECTBO IPABUIHHBIX
OTBETOB Ha TECTOBBIE BOMPOCH —/5—60 % oT 001Iero oobEMa 3a1aHHBIX BOTIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABISACTCS OOYYAIOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBanusi oueHOK M0 pe3yJbTaTaM BbINIOJTHEHUS 3aIaHU

«OTJIMYHO/324TEHO0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO ITOJIHOCTBIO €3 OINOOK U HEJJOUETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 32 padOTY, BHINOJIHEHHYIO [TOJIHOCTbIO, HO IIPH HAJIMYUM B HEll He Ooiiee
OJIHOM Herpy0oil OIMOKY U OJTHOTO HeloueTa, He 0oJiee TpeX HEJJ0UETOB.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTAaBUTCA 32 padOTy, €ciu 00y4yaroUIUiics MPaBUIbHO BBIMOJIHWI HE
MeHee 2/3 Bceil paboThl WK JAOMYCTUT HE OoJiee OAHON Tpy0oil OmMOKH U IBYX HEJOYETOB, HE Ooyiee OHOM
rpy0oii U omHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HErpyOoW OMIMOKH U JIBYX
HE/I0YETOB.

«HeynoBJIeTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMHMOOK W HEI0YETOB
IIPEBBICUIIO HOPMY JIJIsl OLCHKH «yJJOBJICTBOPUTEIBHO» WM MPABUIIBHO BBIIIOJIHEHO MeHee 2/3 Bceil paboThl.

Buowvr owubox:

- 2pyoOvle OwubKU: He3HAHUe OCHOBHbIX NOHAMULU, NPABUL, HOPM, HE3HAHUE NPUEMO8 peuieHus 3a0ay;
owubKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUS.

- HezpyOble OwUOKU: HeMOYHOCTU YOPMYTUPOBOK, onpedelleHull; HepayUOHAIbHbIL 8b100p X00a peuleHus.

- He0ouembl.: HePaAYUOHAIbHbLE NPUEMbL BLINOIHEHUS 3A0AHUSL, OMOENbHbLE NOZPEUHOCU 8 YOPMYTUPOBKE
861860008, HEOPEIHCHOE BbINONHEHUE 3A0AHUSL.

Kpurepun popMupoBanusi OLIEHOK 10 324eTy
«3auTeHo» — CTYIEHT HNpuoOpen HEoOXOAMMbIE YMEHHS U HaBBIKH, IMPOJIEMOHCTPUPOBAT HAaBBIK
MPAKTUYECKOTO MPUMEHEHMs MOJTYYEHHBIX 3HAHHWM, HE JOMyCTHJI JIOTMYECKMX U (PaKTHYECKHX OIIMOOK;
CTYIEHT NproOpes He0OX0AUMbIE YMEHHUS U HaBBIKH, IPOJIEMOHCTPUPOBAJ HABBIK IPAKTUUECKOTO IPUMEHEHHUS
MOJTyYEHHBIX 3HAHWH, HO IOMYCTHJ HE3HAYUTEIbHbBIE OIINOKU U HETOYHOCTH.

«He 3a4TeHO0» — CTYJEHT IEMOHCTPUpPYET (pparMeHTapHbIE 3HAHUS H3y4aeMOro Kypca; OTCYTCTBYIOT
HE0OXO0IMMbIE YMEHMSI U HAaBBIKH, IOMYIIEHBI TPyOble OMIMOKH.



	2025-2026_23_05_03-25-5-ПСЖДгв_pli_plx_Теплотехника
	ОМ ПСЖДгв Теплотехника



