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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Lemp MUCIUIIIMHBI — TEOpEeTHYECKass M MpPaKTHYECKas IOATOTOBKA OOYJaloImMXCsA IO METOAaM MONyYeHHs, Mepenaddl u
UCTIONB30BaHUsl TEIUIOTHI; (OPMHUpOBaHHE y OOYydJarOUIUXCS HAYYHOTO MBIIUICHUS, B YACTHOCTH NPABUIILHOTO MOHMMAaHHUS
IPaHML] IPUMEHMMOCTH Pa3IM4YHBIX TCIUIOTEXHMYCCKMX IIOHATHH, 3aKOHOB M YMEHHUS OLEHHMTH CTEIEHb JIOCTOBEPHOCTH
pe3yabTaTOB, MONYYEHHBIX C MOMONIBIO SKCIEPHMEHTANBHBIX MM TEOPETHUCCKUX METOJOB HCCIICAOBAHMS; MPHOOPETCHHE
HaBBIKOB TETIJIOBBIX PACYETOB IS PELICHUS IPeAMETHO-IPO(UIBHBIX 3a/1a4.

1.2| 3amauamu AUCUUILIHHEIL SBISETCS (OPMUPOBAHNE YMEHHI M HABBIKOB 10 CIIAYIOIIUM HAIIPABICHHUAM:

1.3 |- 3HaHME OCHOBHBIX IIOHSTHH, 3aKOHOB M MOJENEH TEXHHUYECKOH TEPMOIMHAMHKH M TEIUIOMACCOOOMEHA, OCHOB TEOPHH
TOpEHNS;

14 - 3HAHHUC U yMeHI/Ie HUCIIOJIB30BAHUS METOI0B TeOpCTI/I‘-IeCKOI‘O u BKCHepI/IMCHTaJII)HOTO HUCCJICAOBAHUSA B TeXHH'—IeCKOﬁ
TEPMOJUHAMUKE U TETIIOMacCOOOMEHE;

1.5 | - yMCHUS BBIITONHATE TEIIOBBIE PACUCTHI AT PEIICHUS IIPeIMETHO-IPODIITBHEIX 3a1a4,

1.6 - YMEHHA TIPUMCHATH MCETOAbI TCOPETUYCCKOIrO0 M ISKCIICPUMCHTAJIIBHOI'O HCCICIOBAHUA OG’BGKTOB, mponeccoB, ﬂBJ'IeHPIﬁ,
TIPOBOAUTH DKCIICPUMEHTEI 110 3aJJaHHON METOIUKE U AHAJIM3UPOBATH PE3YIIbTAThI

2. MECTO JUCIIAIIJINHBI (MOAVYJISA) B CTPYKTYPE OBPA30OBATEJIbBHOU ITPOI'PAMMBbI

wukn (pazmen) OIT: | b1.0.19

3. KOMIETEHIIMY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIHUATIINHBI
(MOJLYJIST)

OIIK-1 CnocobeH pemaTh HHXEHEPHBIC 3a1a41 B TPO(ECCHOHATBHON IEATSILHOCTH C UCTIONIb30BAHUEM METOJIOB €CTECTBEHHBIX
HaYK, MaTeMaTHYECKOTO aHAIN3a 1 MOJICITUPOBAHUS

OIIK-1.2 HpI/IMeHﬂeT OCHOBHBIC ITOHATHUA U 3aKOHBI €CTCCTBCHHBIX HAYK IJIA pCIICHUA Hpe,I[MCTHO-HpO(I)I/IJ'IBHLIX 3ajaqy

OIIK-1.3 IIpMeHsIeT eCTeCTBEHHOHAYIHbIE METOIBI TEOPETHIECKOT0 U SKCIEPUMEHTAIFHOIO HCCIIEIOBAHUS 00BEKTOB, IIPOIIECCOB,
SIBJICHUI; IPOBOJUT 3KCIIEPUMEHTSI 110 33JaHHOM METOAUKE U aHAIU3UPYET PE3yNIbTaThl

B pe3yJabTaTe ocBOeHUSI AUCHMILIMHBI (MOAYJIsA) 00ydarolMiics 10/1KeH

3.1 |3nath:

3.1.1 | OCHOBHBIE TIOHATHS W 3aKOHBI TETUIOTEXHUKH: TEXHHYECKOW TEPMOAWHAMUKH U TEIJIOMAacCOOOMEHA, OCHOB TEOPHU
TOPEHNUS, U UX POJIb B PEIICHUH IIPEAMETHO-TIPO(UIBHBIX 3a/1a4; METO/IBI IIOJyUCHNUS, Iepeladl U HCHOJIB30BaHUS
TETJIOThI, METOJIbI TEINIOCOEPEIKEHNUS, METOUKY IIPOBEICHUS U 00PaOOTKU Pe3yabTaTOB TEILNIOTEXHUUECKOTO
JKCIICPUMEHTA

3.2 | YMeTh:

3.2.1 | ucroab30BaTh OCHOBHEIC IOHSATHS M 3aKOHBI TCIIOTCXHUKU JJI pCHICHUA l'[pe,I[MeTHO-HpO(bI/IIIbHLIX 3aaa4d; IpUMCHATH
METOAbI TCOPECTUICCKOI'O N OKCIICPUMCHTAJIIBHOI'O HCCIICAOBAHUA 06’BeKTOB, IMPONECCCOB U ﬂBHeHHﬁ, MMPOBOAUTH
TETUIOTEXHUYCCKUEC DKCIICPUMEHTEI 110 3aJJaHHOM METOJUKE 1 O6pa6aTI)IBaTI) UX PE3YIIbTAaThL

3.3 | Baagern:

3.3.1 | HaBBIKaMH MTPOBEACHHS TEIUIOBBIX PACUETOB JUTS PEIICHHS IIPEIMETHO-IIPOIIIHHBIX 3a1a4; HaBBIKAMH ITPUMECHEHHUS
METOJIOB TEOPETHYECKOT0 U 3KCIEPHIMEHTAIFHOTO HCCIIEIOBAaHNS 00BEKTOB, IIPOIIECCOB U SIBICHMUH, HABBIKAMH
IIPOBEICHHS TEINIOTEXHUUECKHUX YKCIIEPUMEHTOB MO 3aJaHHOI METOAMKE U HABBIKAMHU 00pabOTKH UX pe3yIbTaTOB

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Kon HaumeHnoBanmue pa3jiesioB M TeM /BU] 3aHATHUSI/ Cemectp | YacoB | IIpumeuyanue
3aHATHSA / Kypc
Pazgen 1. OCHOBbBI TEPMOAUMHAMMUWKHU
1.1 OCHOBHBIE MOHATHSA U OTIPEICTICHUS TEPMOANHAMUKU. TepMoTuHaMIUecKast 2 2

cucreMa. [TapaMeTpbl COCTOSIHISL. YpaBHEHUE COCTOSTHHS MICaTIbHOIO Tasa.
TazoBrie cmecu. Temmoemkocts. /JIex/

1.2 OmnpeneneHue napaMeTpOB HACHIIIEHHOTO BOASHOro mapa. /J1ab/ 2

1.3 OHepreTrKa TepMOANHAMUUECKON CHUCTEMBI. B3anmoneicTBrue CHCTEMEI C 2 5
oKpyxarouieii cpenoii. [lepBoe Hauano tepmoanuamuku. TepMonHaMUUecKue
niporiecchl. [Tomutpomnueie mpomecchl. /Cp/

14 OmnpeneneHne MOBEPXHOCTHOTO HATSDKEHHUS BOIBI B THAITa30HE 2 4
temmeparyp. /Cp/
1.5 Bropoe Hauano repmoaunamuku. Hukn Kapno. Teopema Kapno. ITonstue 2 4

SHTpONUH. M3MeHeHHe SHTPOIIMHU ra3a B TEPMOAMHAMUYECKHX Mpoleccax. T-S
muarpammsl. /Cp/

1.6 BsI3K0CTB HIKOCTH B IMana3oHe temreparyp. /J1ad/ 2 2

1.7 ITiKITBI SHEPTEeTHIECKUX YCTaHOBOK. V300paskeHns muKIIoB B p-V u T-S 2 4
nuarpaMmax. TepMoauHamuka motokos. /Cp/

1.8 HccnenoBanue nporiecca annabaTHOro HCTEUCHHUS ra3a 4epes3 Cyxkaromeecs 2 6
COIUIO NP MMHUTALMOHHOM MozenupoBaHuu. /Cp/




1.9 PeanbHble ra3sl u mapsl. BoasHoit map. i-S auarpaMma BOASHOrO mapa. 2 4
BraxHsli Bo3ayX. XuMuUuecKkas TepMoauaamuka. /Cp/

1.10 OmnpeieneHre TEIUIONPOBOAHOCTH Bo3ayxa. /Cp/ 2 4
Paznen 2. OCHOBBI TEIIJIO-MACCOOBMEHA

2.1 Teopus terooomMena. Bunsl Terioodmena. TernonpoBogHOCTh. YpaBHEHUE 2 2
Oypre. [IudhepernnansHOe ypaBHEHNE TEINIONPOBOTHOCTH. /JIex/

2.2 Omnpenenenne ko3¢ GHUIHEHTa TEIUIOBOTO N3ITydeHus TBepaoro tena. /Cp/ 2

23 Kongexuns. KonsextuBHbIH TemmoooMeH. JuddepeHnnansHple ypaBHEHUS 2 8

KOHBEKTHBHOT'O TermioooMeHa. Teopust monobust. Kpurepuu momodus. Teriooe
nznyuenue. /Cp/

24 OrnpenesieHre TEIIONPOBOIHOCTH TBEPABIX MaTEPHATIOB METOIOM 2 4
1acTUHEL. /J1a6/

2.5 Temnonepenava. MareHcudukaus termmoooMena. OCHOBBI TEIIO-, 2 8
MaccooOMeHa, TerIoMaccooOMeHHbIe yeTpoiicTBa. /Cp/

2.6 HccnenoBanue mporiecca TeIUIO0TAAuH IPU CBOOOAHOI KOHBEKIIUHU BIIONb 2 6
BEPTUKAJIBHOIO LIMIIMHIPUYECKOM TOBEPXHOCTH METO/IOM UMHUTAIIMOHHOTO
MozenuposaHus. /Cp/

Pazpen 3. TOIIVIMBO 1 OCHOBBI 'OPEHUS, OXPAHA

OKPYKAIOIIEN CPEIbI

3.1 Tonnuo. Buns! Tormusa. OCHOBEI roperust. IIpiMeHeHne TeIUIOTH! B 2 11
orpacnu. /Cp/

32 HccnenoBanue ko3 PpUIMEHTA U3TyIEHHS SIEKTPOIPOBOISAIINX MaTEpPUaIIOB 2 5

KaJIOpUMETPUUICCKUM METOIOM IIPU UMUTAITHOHHOM MOICIUPOBAHUM IIPOIICCCa
terooomena. /Cp/

Paznen 4. CAMOCTOSATEJIBHASA PABOTA

4.1 Ioaroroska k nexnusm /Cp/ 2 2

4.2 Ioxroroska k mabopatopabM paboram /Cp/ 2 8

43 IToaroToBka u BEIMOIHEHHE KOHTPOIBHOH padoTs! /Cp/ 2 8,6
Paznesn 5. KOHTAKTBIE YACBI HA ATTECTAIIIO

5.1 KontponsHnas padora /KA/ 2 0,4

52 3auer /KD/ 2 0,15

5. OHEHOYHBIE MATEPHAJIBI

OneHouHble MaTepuanbl Ui IPOBEACHUS POMEKYTOYHOW aTTeCTAllMU OOYYaroIIUXCsl MPHUBEICHBI B MPUIOKEHUH K
paboueii mporpaMme TUCIUTUTAHBL.

®DOpMBI 1 BHIIBI TEKYIIETO KOHTPOJS TIO JUCIUILINHE (MOIYITIO), BUIBI 3aJJaHUN, KPUTCPHH WX OICHHBaHMUSI,
pacmpeneneHre 6ajuIoB MO BHIAM TEKYIIET0 KOHTPOIIS pa3pabaThIBAIOTCS MpenoaBaTeeM JUCIUILTUHEI C yIeTOM €€ CIIeIU(UKU 1
JIOBOZISATCS 1O CBEACHHSI O0YJYaIOLINXCS HA TIEPBOM YUCOHOM 3aHSTHH.

Texkymui KOHTPOJIb YCIIEBAEMOCTH OCYIISCTBISICTCS MPErnoaaBaTeieM IUCIUIUTAHBI (MOJYIIS), KaK MPaBHUIIO, C
ucnonszopanuem DMOC wiy myTeM MpoBEePKU MUCBMEHHBIX padoT, MPEeyCMOTPEHHBIX paOb0YMMH POrpaMMaMy JUCIUTLINH B
paMKax KOHTaKTHOW paboThl M CaMOCTOSATEIBHON PadOTHI o0ydaromuxcs. s GUKCUPOBaHUS Pe3yabTaTOB TEKYIIETO KOHTPOJIS
MOeT ncnoas3oBaThess DMOC.

6. YAEBHO-METOJNUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemas JuTepatrypa

6.1.1. OcHoBHas JaUTEpPATypa

ABTOpBI, COCTABUTENU 3arnaBue W3natensc On. aapec
TBO, Ol
JI1.1 | Kyaunos B. A., TexHuueckas TEPMOTUHAMHUKA M TeIIoNepeaava; YaeOHUK Mocksa: | https://urait.ru/bcode/44
Kapramos 3. M., LTSl BY30B IOpaiir,

Credantok E. B. 2020




ABTOpBI, COCTaBUTENH 3arnaBue W3narensc On. aapec
TBO, 0L
JI1.2 | Kanekun B. C., I'mapaBivka ¥ TEIIIOTEXHHUKA: Y4eOHOe TOCOOHe JIJIsl BY30B Mocksa: | https://urait.ru/bcode/45
Muxaiiner C. H. IOpaiir,
2020
6.1.2. JlonotHuTEILHAS JINTEPATYPa
ABTOpBI, COCTABUTEIH 3arnaBue Wznarensc On. agpec
TBO, TOJT
JI2.1 |benosT. B. TepmoanHamuka B 2 4. YacTp 2: YueOHUK U IPAKTUKYM JIJIS Mocksa: | https://urait.ru/bcode/45
BY30B IOpaiir,
2020
JI2.2 |benosT. B. TepmonuHamuka B 2 4. YacTs 1: YaeOHUK U IPAKTHKYM JUIS Mocksa: | https://urait.ru/bcode/45
BY30B IOpaiir,
2020

6.2 I/IH(l)OpMaIlI/IOHHbIe TEXHOJIOTHHU, UCITOJIB3YyEeMbI€ IIPU OCYILIECTBJICHUN 06pa30BaTeJ’[LHOI‘O nmpouecca mo AMCuUuIJInHe

(Mony.t10)

6.2.1 IlepeyeHb TNLEH3HOHHOIO M CBOOOIHO PAacNIPOCTPAHSIEMOI0 IPOrPAMMHOI0 odecreyeHust

6.2.1.1 |MS Office

6.2.2 TlepeueHb MpoeccHOHAIBHBIX 623 JAHHBIX H HH(POPMATHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

Bbaza maHHBIX U1 TETI03HEPreTUKOB: https://q-teplota.ru/

6.2.2.2

EcrecTBeHHOHAYYHBIIH 00pa3oBaTeNbHEIN nopTai: http://en.edu.ru/

6.2.2.3

MexnyHaponHas npodecciHoHanbHas 0a3za naHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.4

Koncynbrant mitoc

6.2.2.5

T'apant ACITVDKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUIIJIMHBI (MO YJISA)

7.1

VYaeOHbIe ayANTOPHH UL IPOBEICHNS 3aHATHH JICKIMOHHOTO THIIA, YKOMIUIEKTOBAHHBIE CIICIINAIN3MPOBAHHON MeOEITbIo
1 TEXHUYECKUMU CPEICTBAMU OOYUSHHMS: MYJIbTUMEINIHOE 000pyA0BaHUE I PEAOCTaBIeHUs yueOHON nH(pOpMaLuu
00JIBIION ayIUTOPHHU M/MIIH 3BYKOYCHIINBAIOIEe 000py/I0BaHHE (CTalMOHAPHOE MM TIEPEHOCHOE).

7.2

VueOHbIe ayAuTOPHH I IPOBEICHNUS 3aHATHH CEMHHAPCKOrO TUIIA, TPYIIIOBBIX U HHAWBUIYATbHBIX KOHCYIIBTAIHH,
TEKYIIETO KOHTPOJISI U TPOMEKYTOUHOH aTTeCTAINH, YKOMIUICKTOBaHHEIC CIICIIHATN3UPOBAHHON MEOCIBIO H
TEXHUYIECKUMU CPEJICTBAMHU O0YUICHHUS: MYJIbTHMEINIHHOE 000PYIOBaHHE W/UITK 3BYKOYCHITMBAIOIIee 000pyIOBaHHE
(cTanoHapHOE WK TIEPEHOCHOE)

7.3

ITomereHus I CAMOCTOSATENFHOM paboThl, OCHAIIEHHBIE KOMIIBIOTEPHOM TEXHUKOH ¢ BO3MOXXHOCTBIO TIOAKIIOYEHUS K
cetu "MHTEepHET" M 0OECIIeYeHHEM IOCTYIIA B AIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTeIbHYIO CPE/ly YHHBEPCHTETA.

7.4

IMomentenust 115 XpaHEeHH U MPOMIIIAKTUIECKOT0 00CTyKUBaHHs Y4eOHOro 000pyJOBaHUS.

7.5

JIaGopaTopusi, OCHaIIICHHAS! CIIEMATbHBIM J1a00pPaTOPHBIM 000PYIOBaHUEM:

7.6

cteng TKO TemnorexHuka 1 TepMOAMHAMUKA,

7.7

nabopatopasli komimieke JIKT-6M Ne25 «TerronpoBogHOCTS M qU((Y3HST Ta30BY;

7.8

naboparopHblii kKomruieke JIKT-7 No 15 «CBoicTBa KUAKOCTHY;

7.9

nabopatopasli komimieke JIKTT-7M Ne3 «Koa¢HIeHT TerioBoro H3ry4eHus TBEPOro TeIay.

7.10




ITpunoxeHnue

K paboyeil mporpaMmme AUCIUTIIIUHBI

OIOEHOYHBIE MATEPHAIJBI AJ4dA
IIPOMEXKYTOYHOUNU ATTECTAIIHMU

10 JUCLUIIJIMHE (MOYJIIO)

«TenJJoTexHHUKAaA»

HaHpaBJICHI/IC IIOATOTOBEKM / CIIENMAJBbHOCTD

23.05.03 IIogBHUIXHOM COCTAaB JKEJE3HBIX JOpPOT

(k00 u HaumeHoB8aHUe)

HanpaenenHocTs (poduiib)/crieruanu3aius

I'py3oBbIie BaroHbsl

(naumenosanue)



OradaBiadeHUE

ITosscHnuTETbHAS 3aIHCKA.

TumnoBbie KOHTPOJIBHBIC 3aJJaHUS WJIM UHBIE MaTepUaIbl I OICHKH 3HAHWW, YMEHUN, HABBIKOB U (WJIH)
OTIbITA JIEATEIBHOCTH, XapaKTEPU3YIOLUINX YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHITHI.

Meroauueckue MaTepuaibl, ONPEICISIONINe MPOIeayPy U KPUTEPHUH OIEHUBAHUS CHOPMUPOBAHHOCTH
KOMIIETEHIIUI TIPU IPOBEAECHUU MMPOMEKYTOYHOM aTTECTALINH.



1. [TogcHUTEAbLHASA 3aNMUCKA

Heﬂb HpOMC)KYTOHHOﬁ aTTCCTallU — OLUCHHUBAHUC IMPOMCKYTOYHBIX M OKOHYATCJIBHBIX PEC3YyJIbTATOB
oOy4eHUs] TO JAWCIMIUIMHE, OOECHEeYMBAIOMINX JIOCTIDKCHHE IUIAHHPYEMBIX pE3YJIbTaTOB  OCBOCHHUS
00pa30BaTeNbHOM POTrPaMMBI.

@opMbl TPOMEKYTOYHOW aTTecTalluu: 3avem (3 cemecmp — ouHoe obOyuenue, 2 Kypc — 3d04HOe
obyuenue).

[Tepedyens kommneTeHIIUN, HOPMHUPYEMBIX B MPOIECCE OCBOCHHUS TUCIIUIUINHBI

KO,H 1 HAMMCHOBAHHWEC KOMIICTCHIINH KO,H HHAWKATOpa JOCTHIKCHUA KOMIICTCHI NN

OIIK-1. Cnoco6en pemaTh HHXEHEPHBIE OIIK-1.2. IlpumeHseT OCHOBHBIC TIOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK IS

3a7a49M B MPOECCHOHATBHON pelIeHus MPeaMETHO-IPO(GMITBHBIX 33129

JIESITENIBHOCTH € HCIIOJIb30BAHUEM

METOJIOB €CTECTBEHHBIX HAYK, OIIK-1.3. IlpumeHseT ecTeCTBEHHOHAYYHBIE METO/IBI TEOPETHIECKOTO U
MaTEeMaTUUYECKOr o aHajmsa u OKCHEPUMEHTAIIBHOTO UCCIEIOBAHUA 06I>eKTOB, TIPOIIECCOB, SIBJIeHI/IfI, IIPOBOOUT
MOJIEJINPOBaHHS SKCIEPUMEHTBI 10 33JaHHOM METOAMKE U aHATU3HPYET PE3yJIbTAThI

PesynbTarhl 00yueHus o JUCHUILTUHE, COOTHECEHHBIE C TUIAHUPYEMBIMH
pe3yJibTaTaMu OCBOEHUSI 00pa30BaTEIHLHON MTPOTPAMMBI

Kon 1 HanMeHOBaHME HHANKATOPA PesynbraTs! 00ydeHns o AUCHUILUINHE OueHovHBIC
JOCTHXEHHS KOMITCTEHIINT MaTepHab
(cemectp 3/ kypc2)
OIIK-1.2. IIpumensier ocHOBHEIE TTIOHATHSL | OOydaromuiicst 3HaeT: Tecter m. 2.1.1
1 3aKOHBI €CTECTBEHHBIX HAYK IS OCHOBHBIE IIOHATHUS W  3aKOHBl  TEIJIOTeXHHKH: | Bompocs! m. 2.1.2

peIIeHUsI TPEAMETHO-IPODHIBHBIX 33]]a4 | TEXHUYCCKOH TEPMOIUHAMUKHA U TEIIOMAacCOOOMEHa,
OCHOB TEOpPHH TOpPEHHS, W HX pOJIb B pEIICHUH
PEAMETHO-TIPO(HUIBHBIX 33139

OOy4aronuiics ymeeT: 3apanus m. 2.2.1
HCIONB30BAaTh ~ OCHOBHBIC  TIOHSATHA W 3aKOHBI
TEIUIOTEXHUKU JJISI PEHICHUS MPEIMETHO-TPO(UITBHBIX
3a/1a4

OO0yJaromuiicst Baeer: Bamanns . 2.3.1
HABBIKAMH TPOBEICHHMS TEIUIOBBIX PAacuyeToB IS
pemIeHHsI TPEeAMETHO-IPOPIIIBHBIX 33129

OIIK-1.3. [pumensier | OO0yJaroUHiics 3HALT: Tectpr m. 2.1.3

€CTECTBEHHOHAYYHbIE METOJIbl | METOAbl IIOIydYeHHUs, Iepefaud M ucnoib3oBaHus | Bompocsi o 2.1.4

TEOPETUYECKOI0 U AKCIHEPUMEHTANBHOIO | TEIJIOTHI, METOAbl  TEIIOCOEPEKEHUs, METOLUKY

UCCIIEIOBAaHUS  OOBEKTOB,  IIPOLIECCOB, | MPOBEACHUS u 00paboTkH pe3yJIbTaToB

ABJICHUH, NPOBOAUT OSKCIEPUMEHTHl IO | TEMIOTEXHUYECKOTO HKCICPUMEHTA

3aJ]aHHOM  METONMKE M  aHamM3UpyeT | OOydaromuiics ymeer: Samanus . 2.2.2

Pe3yIbTATE HPUMEHSTD METOJIBI TEOPETHIECKOTO u
IKCIIEPUMEHTAIBHOIO UCCIIeI0OBaHUS 00BEKTOB,

opoueccoB n ﬂBJ'ICHHf/i, MMPOBOAUTH TCIJIOTECXHUYCCKUC
OKCIICPUMECHTBI 110 3a}IaHHOﬁ MCTOJUKEC U 06p2163TLIBaTI>
HX PE3YJIbTATbL

OO0yJaromuiics: BIaaeer: Bamanns m.2.3.2
HaBbIKaAMU HpI/IMeHeHI/Iﬂ METOO0B TeOpeTI/I‘[eCKOFO nu
IKCIEPUMEHTAIIBHOTO HCCIIEN0BaHUS 00BEKTOB,

TIPOIIECCOB u HBHCHHﬁ, HaBbIKaMH TIPOBEACHUSA
TCIIOTCEXHUYCCKUX 9KCIICPUMCHTOB o 3a}.'[aHHOI7[
MCTOJWKC U HABBIKaMH 06pa6OTKI/I HX pE3yJIbTaTOB

[IpomexyTouHas aTTectanus (3a4eT) MPOBOAUTCS B OJHOM U3 ClIEAYIOMUX GopMm:
1) cobecenoBanue;
2) BeinonHeHue 3aaanuil B OMOC yHuBepcurera.



2. Tunosbie' KOHTPOJIbLHBIE 32JaHUS WM HHbIE MATEPHAJIbI /I OLEHKH 3HAHMI, YMEHHI,
HABBIKOB U (MJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEPU3YIOIIUX YPOBEHb C()OPMHUPOBAHHOCTH KOMIIETEH Ui

2.1 TunoBbie BONpPOCHI (3aaHus1) NJIA OLEHKH 3HAHUI B KayecTBe 00Pa30BaTeJIbHOI0 pe3y/ibTara

ITpoBepsiembIii 00pa30BaTENbHBIN PE3YIIbTAT:
Kon 1 HanMeHoBaHMe UHIUKATOPA OO0pa30BaTeNbHBIA PE3yJIbTAT
JOCTHXKCHUS KOMIICTCHIIMHN
OIIK-1.2. Tlpumenser ocHOBHBIe | OOydJarOIIMiACs 3HACT:
MOHATHSA M 3aKOHBI €CTECTBECHHBLIX | OCHOBHBIC IIOHSATHS M 3aKOHBI TEIUIOTEXHUKH: TEXHHYECKOM TEPMOJUHAMUKU U
HAyK g pCHICHUA MPCAMCTHO- TeHJ’IOMaCCOO6M€Ha, OCHOB TCOpHUU TOpPCHUA, U HX PpPOJb B PCHICHUHW NOPECAMCETHO-
HpO(l)I/IJ'II)HLIX 3aJa4 HpO(i)I/IJ'H)HI)IX 3aJa4

2.1.1 Ilpumepbl TeCTOBBIX 3aJaHMii

1. IIpenMerom TeXHMYECKON TEPMOAMHAMUKHU SBIISIOTCS ...
a) 3aKOHOMEPHOCTH B3aMMHOTO MPEBpAIlECHUs TEIJIOBOM U MEXaHUUYECKON SHEPrUH U CBOMCTBA TeJ, YYACTBYIOIIUX B ATHX

MIPEBPALLEHUSIX
b) 3aKOHOMEpPHOCTH B3aMMHOTO MPEBPAILCHUS TEIJIOBOW M MEXaHHUYECKOH BHEPrMU U Macca Tell, YYacTBYIOIIUX B THX
MPEBPALLIEHUSIX
C) 3aKOHOMEPHOCTH B3aHMMHOTO IIPEBPAIICHUS TEIJIOBOM M MEXaHWYECKOI 3HEPruM M 00BeM TeJl, YIaCTBYIOIIUX B 3THX
TIPEBPALEHUSX

d) 3aKOHOMEPHOCTH B3aMMHOTO IIPEBPAICHUS TEIUVIOBOM M MEXaHWYECKOW OJHEPIrHMM M CHJa TPUTSDKEHHS Tel,
YUYacTBYIOMIMX B 3TUX MPEBPALICHUIX

p
2. Bcmmu T, =1000K, vi=3m/ke, T =10K, Tov, = m/ke.

a) 03 2 1
b) 300 o
Q) 0,03

d) 30

W

3. Haiinure paboty, coBepmaeMyio IBYMSI MOJSIMH HJEaIBHOTO Ta3a Ipu ero um3odapHoM HarpeBanuu Ha 100°C ([Ix).
R=8,3 Ix/MomnbK:

a) 166
b) 1660
) 830 1
d) 0,166

4. Temnora B IUKIIC PCHKI/IHa, npeaCTaBJICHHOM Ha Fpa(l)I/IKe, OTBOJUTCA B IPOLECCC ...

a) 12
b) 2-3
c) 6-1
d) 5-6

5. OrHomeHre Macchl BOISHOTO MMapa My, COIEPXKAIIEroCs BO BIAXKHOM BO3IyXe, K Macce CyXOro BO3AyXa m,
Ha3bIBacTCH ...

a) BJIArocojiep>KaHueM

b) OTHOCHTENBHON BIIaXKHOCTHIO

c) aOCOJIOTHOW BIAXKHOCTHIO

d) TouKoit pock

6. TeruioBoii ABUTaTENb 3a OJMH MK Tody4daeT oT Harpearens 100 k[ TErUIOTHl M OTAaeT XOMOAMIBLHUKY 60 kJK.
UYemy pasen KIII storo nurarens (%):

a) 25
b) 40
c) 60
d 04

7.  Koa¢d¢uuueHT TemMnepaTypornpoBOIHOCTH BEIYUCISIETCS 10 (GOpPMYJIE ...

! TlpuBonsTCs THUIOBBIE BOMPOCHI M 3ahaHus. OUEHOYHBIE CPENCTBA, MPEIHA3HAYEHHLIE I MPOBEAEHHS ATTECTAI[MOHHOTO
MEpONPUATHSL, XpaHITCs Ha Kadenpe B AOCTATOUYHOM /Il MPOBEJCHHUS OLEHOYHBIX MPOLERyp KOJIMYecTBe BapuaHTOB. OllEHOYHbIE
Cpe/ACTBa MOAJIEKAT aKTyalH3aldd C YY4ETOM DPa3BUTHs HayKH, OOpa3oBaHMA, KyJIbTYPbl, SKOHOMHKH, TEXHHKH, TEXHOJOTHH H
conanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHE COAEPKAHMUS OLIEHOYHBIX CPEACTB CPEAM O0YHAIOIIMXCSl YHUBEPCUTETA
HecyT 3aBelyromui kadeapoi u npenogaBaTenb — pa3pabOTUNK OLEHOYHBIX CPEJICTB.
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d)

10.

a)
b)

¢)
d)

11.

a)

¢)
d)

15.
a)

©)
d)
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HanpasieHue BEKTOpa TEIJIOBOTO MTOTOKA HA PUCYHKE 0003HAYCHO UDPOIA ... t 1
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KOHBEKTHBHBII TEIIOOOMEH - 3TO CJIOXHBIN BHJI TEINIOOOMEHA, TPH KOTOPOM COBMECTHO
NPOTEKAIOT MPOIIECCHI:

TermooOMeHa ¥ MaccooOMeHa

KOHBEKIIMH U TEILIOOTIAuH

TEIUIOPOBOHOCTH M KOHBEKITHH

TEIUIONePe[aud U KOHBEKIMU

B kauectBe ompezesnstoiell TemMrnepaTypsl MpU pacuere cpeaHeit

- —_— =
TEIUIOOTAAaYd BHYTPH TPYObl TPUMCHUTEIBHO K PHCYHKY T : i ==
NPUHUMAETCS ... —=] —————
= T i
cpenuss apudMmerHyeckas TeMIepaTypa SKHIKOCTH Ha BXOAE H A = —

BEIXOJIE U3 TPYOBI ==
TEMITepaTypa >KUIKOCTH Ha BXO/IE B TpyOy o ,i, a 6
TeMIIepaTypa XKUIKOCTH Ha BBIXOJE U3 TPYOBI

cpenHsisi apudMeTHUecKass TeMIepaTypa J>KHIKOCTH M CTEHKH

TpyOBI o

S 3

TenoBol MOTOK, M3TyYacMbIi HAa BCEX UIMHAX BOJH C EAMHMIBI TOBEPXHOCTH TEJIa MO BCEM HAIPABJICHHSM,
Ha3bIBACTCSL:

TEIUIOBBIM H3IIy4YE€HHEM

M3ITydaTenbHON CIIOCOOHOCTHIO

MHTEHCUBHOCTBIO M3JTyUCHHUS

UHTErPalbHBIM JTyYUCTBIM IIOTOKOM

Ecnu uziydarensnas cmocoGHOCTh ceporo Tena E = 5670 B1/M%, To MHTErpanbHbii Ko3(QOHUIUEHT U3TyIeHus (CTENEHD
YEePHOTHI) PaBeH ...

0,01

1 T=1000 K

0,1 - 2

2 C=5,67 BrimK)

Ecmu dyp = 1 M, di, = 0,9 M TO yTOMNIIIEHHE TETION3OIAINH HA TPyOe MPUBOANT K CYMMapHOTO TEPMUYIECKOTO
CONPOTHUBIICHUS TEILIOIEPE/IaUH.

YMEHbBIICHUIO

YBEINYCHUIO

YBEJIMYEHUIO BO BTOPOH CTENEHU
YBEJIMYEHHUIO B TEOMETPHUIECKOH ITPOrpeccuu

CaMONIpOM3BOJIFHBI ~ TpOIECC  NPOHWKHOBEHHWS ~ OJHOTO  BEMecTBA B JAPyroe B HalpaBIICHUH
YCTaHOBJIEHUS] BHYTPH HUX PAaBHOBECHOTO paclpeesieHus] KOHIIEHTPAUil Ha3bIBAIOT:

IIOTOKOM MAacCChI

KOHBEKIIHEH

muddysueit
MaccooOMEHOM

B kaknx TemIoOOMEHHBIX ammaparax Iepefada TEIUIOTHI OT HarpeBaromiel XKUIAKOCTH K HarpeBacMoOW MpPOUCXOIHUT
CKBO3b TBEPAYIO Pa3JeIUTEIbHYI0 CTEHKY:

peKyInepaTuBHBIX

CMEIIUBAIOIINX

pereHepaTUBHBIX

CMECHUTENbHBIX
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11.
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2.1.2 IIlpumepbI BONIPOCOB

[Tapametprl coctosinus. YpaBHenue MKT, ypaBHeHHE COCTOSHUSI.

3aKOHBI HACATBHBIX TA30B.

OHepreTuka TEpMOJUHAMUYECKON CUCTEMBL.

TemoeMKocTh. 3aBUCHMOCTH TEIJIOEMKOCTH OT TEMIIEPaTyphl.
TepmoauraMuyeckre npoueccsl. [lonuTponHslii mporecc. YpaBHeHHE MNOJUTPOITHOTO MPOIIEcca.
Onranenus. Vi3MeHeHre 3HTaIbIUY B TEPMOJUHAMUYECKUX MIpoIeccax.
OuTponus. VI3MeHeHne SHTPOITNHU B TEPMOJANHAMHYECKHX IIPOIIECCaX.

Hukn Kapno. Tepmuueckuit KITJ1 nukna Kapro. Heo6patumerii iukin KapHo.
Peanbhble rasel Ypasuenue Ban-/lep-Baanbca.

N3orepmuueckre noBepxHocTu. TeMieparypHbli IpaiueHT.
TennonpoBoIHOCTH B ra3ax, JKUAKOCTIX, METaJlIaXx.

OCHOBHO 3aKOH TEIUIONTPOBOAHOCTH.

CBo0o/Hast M BBIHYKJICHHAS! KOHBEKIIHSL.

OcHoBHOe ypaBHeHHe Terootaadn. KoadduimeHt Teruoornaun

I'openue TonnuBa. Pu3nyuecKuil Npolecc ropeHust TOMIUBA.

BOHpOCI)I OKOJIOTHH ITPU UCIIOJIb30BAHUU TEILJIOTHI.

[MocnencTBus MapHUKOBOTO YPQEKTa.

OIIK-1.3. ITpumeHnsieT OOyuaronuiicst 3HaeT:
€CTECTBEHHOHAY4HbIE METO/BI METOZIbI TIONYYEHHsI, TIepejad M HCIOIb30BaHMUs TEIUIOTHI, METOJBI TEIUIOCOepEKEeHN,
TEOPETUYECKOTO U METOJIMKY MPOBEACHHS U 00PaOOTKH PE3yNbTaTOB TEINIOTEXHUYECKOTO IKCIIEPHUMEHTa

AKCICPUMECHTAIBEHOTO
HCCIIENOBAaHNS 00BEKTOB,
TIPOIIECCOB, SIBIICHUM, TPOBOJIUT
SKCIEPUMEHTHI 10 3aJaHHOU
METOJIMKE U aHATH3HPYET

pe3yJIbTATHI
2.1.3 Ilpumepbl TeCTOBBIX 3a1aHMii

1. Ckonabko npaa (Kr) pacTaer, eciu jJell Maccor 5 Kr u Temnepatypoit 0°C onycTtuTs B Boay Maccoit 10 kr u
temneparypoit 0°C:

a) 1

b) 10

c) 0

d 5

2. Haiinure pabory, coBepmiaeMyio AByMs MOJISIMH HAEAIBHOTO ra3a npH ero nzodapHom Harpesannu Ha 100°C (Ix).
R=8,3J>x/mois - K:

a) 166

b) 1660

c) 830

d) 83

3. Kakoif mommkHa OBITH TemrepaTypa XOJoawiIbHUKa TeroBoi MamuHbl (°C), 94T00b MakcuMmanbHOe 3HaueHue KIIJ]
pasusiiock 50%? Temnepatypa HarpeBatens 327°C:

a) 260

b) 27

c) 327

d) 300

4. Temnosoii geuratens ¢ KIT[ 50% 3a oguH UKIT oTAaeT XOMOMMIEHUKY 56 kKJIk TeruroTel. Kakast pabora M (k1)
COBEpILACeTCA 3a OJUH LUKI:

a) 40

b) 27

c) 56

d 17

5. Ecmu € =16, k= 1,5 to Tepmuueckuii KI1J] kap6roparoproro JIBC (¢ moaBoaoM TEIUIOTHI IIPH V = const) paBeH ...




b)

©)
d)

a)

b)

d)

a)

b)

d)

10.

b)

0,75
0,5

0,25

t

Ecmu q = 1 xBr/M?, A =50Bt/(M-K), 0 =100 MM, t; = SOOOC, TO JUISI CTEHKH,
MMOKa3aHHOM Ha rpaduke, TeMmepaTypa t, paBHa °C. t ‘\\

498

q=const
X

500 0 5
502

102

Ecmu A, = 50 Br/(m - K), A, = 30 Br/(m - K), To IJI0THOCTH TEIIOBOTO TIOTOKA q B KBT/M? paBHa ...
377

37700

37,7

3770

Ecnu onpenendromast TeMmneparypa 20°C, o = 60 Br/(M*-K), d = 0,1 M To kpuTepuii nomobus (uncio) Hyccenbra,
COTJIACHO Ta0JIHIIE, PaBeH ...

t°C | A, BrmK)

10 0 0,55
20 06

0,1 40 0,63
60 066

100

0,01

Ecnu m3mydatenbHas crnocoOHOcTh ceporo Tena E = 5000 Br/m® To xodpdumuenT mimydeHus Tena B Br/(m2K?)

paBeH ...
A O T =1000 K

2
5,67

0,5

, ” ” o , o o o
Ecmu Gy =10 kr/c, ¢ pi=c¢ p =4,2 k/Ix/(kr - K), t 1 70 C, t ; = 80 C, TO , TO TCIJIOBO¥ MOTOK, OTJAaBAEMbIH FOPSIUUM
TEMJIOHOCHUTENIeM, B KBT paBeH ...

42

4,2




) 420

d) 042

2.1.4 IlpumepsI BONIPOCOB

CwMmecn nneanbHbIX ra3oB. CriocoOb! 3aJaHusT CMECH.
IIepBoe, BTOpoe Hauaia TEPMOAUHAMUKY U €rO IPUMEHEHUE.
YpaBHEHHE PHEPTrUu ra30BOro Mpolecca U ero NpuMeHEeHHE.
MeTonuku pacueTra IMKIOB ABUTaTeNed BHYTPEHHETO CTOPAHMUSL.
MeTOIII/IKI/I pacucTa HUKJIOB JIBHFaTeHeﬁ BHCIIIHETO I1OABOJA TCIIJIOTHI.
Metoauku pacdera IIUKIOB ra30TypOUHHBIX YCTaHOBOK.
BonsHoli nap, MeTo bl pacuera.
BrnakHblil BO31yX, METOJBI pacyeTa.
MeTtoarku pacdera LUKIOB NaPOCUIOBBIX YCTAHOBOK.
VYcioBHs 0IHO3HAYHOCTH B IIpOIIeccax TEeMIOMPOBOJHOCTH.
CraroHapHas TeIUIONPOBOAHOCTD IUIOCKON OJJHOCIIONHOM CTEeHKH MpU I'paHUYHBIX yciaoBusx I pona.
CramroHapHasi TeIUIONPOBOAHOCTD IUIOCKOH MHOTOCIIOWHOW CTEHKH IPU TPAHUYHBIX YCIOBUSX I poza.
CranuroHapHasi TETUIONPOBOIHOCTh UIMHAPUIESCKON OTHOCIOMHON CTEHKH MPU TPaHUYHBIX ycnoBusx I pona.
CramuoHapHas TEIUTOPOBOAHOCTD IIMITMHIPHYCCKON MHOTOCIIOWHON CTEHKH IPH TPAHUIHBIX YCIOBHUX I poma.
Teopus mogo6ust. Kpurepun momgoous.
Tennonepenaua uepes IIOCKYIO OJHOCIONHYIO CTEHKY.
Tennonepenaua uepes MIOCKYI0 MHOTOCIOMHYIO CTEHKY.
Tennonepenaya yepe3 HUIMHAPUYECKYIO OJJHOCIONHYIO CTEHKY.
. Tennomnepenaua yepe3 HUINHAPHUECKYI0 MHOTOCIOMHYIO CTEHKY.
. Metozp! pacueTa TEmI000MEHHBIX allIapaToB.
. XomonwibHast ycTaHoBka. [Tpunim paGoThI.
. Tenmosoit Hacoc. [IpuHIHATT pabOTHI
14. Tepmotpanchopmarop. [IpuHIHIT pabOTHI

PNV OXARAN R WD =

—_— = O
W N = O

2.2 Tunosble 3a1aHNUA 1JIs1 OEHKH YMEHHMH B KayecTBe 00pa30BaTe/IbHOIO pe3yJbTara

[TpoBepsiemMblii 00pa30BaTENbHBIN PE3yIbTAT:

Kox n HanmeHoBaHmEe O0pa3oBaTenbHEINA PEe3yIbTaT
WHJIMKATOpa JOCTHKEHHS
KOMIICTCHIIUH

OIIK-1.2. IIpumeHnsieT ocHOBHBIC | OOydYarOILIHIiCS yMEET:

TIOHSITHS U 3aKOHBI HCIIONIb30BaTh OCHOBHBIC TOHSITHSI U 3aKOHBI TEIUIOTEXHUKW JJIs PEIICHUs MPeIMETHO-
€CTEeCTBEHHBIX HayK JJIS MPOIIBHBIX 3a1a4

peLICHUS TPEAMETHO-
PO MIBHBIX 32149

2.2.1 IIpumepsl 3a7a4

1. MaHoMeTp, YCTaHOBIICHHBIN Ha MApOBOM KOTJIE, MOKa3biBaeT navieHue 1,8 MIla. KakoBo abconmoTHOE AaBIcHHE TTapa B
KOTJIe, eciu aTMocdepHoe aasieHue pasHo 0,099 Mlla.

2. Bakyymmerp mokasbiBaeT paszpexenue 80 k[la. KakoBo abconoTHOe naBiieHHEe B cocyie, eciu aTMocepHoe JTaBicHue
o 6apometpy cocrasisier 0,1 MIla?

3. B Oamnone comepxutcs 2 Kuiorpamma Kucioposaa npu gasienun 8,3 MIla u temneparype 15° C. Boruucnuth
BMECTHMOCTh (€MKOCTh) OajutoHa. BennuwmHy yaenpHOH ra3oBOH IOCTOSHHOHN IS KHCIOPOAA MPUHATH paBHOH R =
259,8 JIx/(xrxK).

2. PesepByap BMecTUMOCTBIO 4 M3 3alOJHEH YIJIEKUCIBIM ra3oM. HaliTu Maccy 3TOro rasa u ero Bec, €ciu M30BITOYHOE
JIaBJIeHNE, TIOKa3bIBAEMOE MaHOMETPOM, IPUCOETMHEHHBIM K pe3epByapy, paBHo 40 klla, temneparypa raza - 80° C, a
atmoc(epHoe (bapomerpuyeckoe) naBieHue pasHo 102,4 klla. YaenbHas ra3oBasi MOCTOSIHHAS VISl YTJIEKHCIIOIO rasa
paBHa R = 188,9 JIx/(xkrxK).

3. Kommpeccop xagaeT Bo3ayx B Bo3ayxocOopHHK o0beMoM V = 100 i [lepen moakaunBanreM B BO3AyXOCOOpHHUKE OBLIO
atMocdepHoe naBnenue 750 MM pr. cT. n Temmeparypa t; = -10°C. TTocie moakauMBaHMs IaBIEHHE B BO3TYXOCOOPHUKE
crano p, = 8 6ap o MaHOMETpY, a Temreparypa t; = 25°C. OnpesenuTh Maccy HOAKAYaHHOTO BO3IyXa.

4. 3Banan obbemmslit coctas cmecu rasos (Fco =10%, ro,=2%,ry =60%,r, =28%). Onpenenurs no xaxoro
JaBJIEHHS TIO MAHOMETPY HY’KHO CIKaTh 3Ty CMECh, 4T00BI MpH TemmepaType t = 100°C macca m = 20 kr uMena oobem V
= 1,2 »®. BapomeTtpuueckoe gasnenue 750 MM pT. CT.

5. 2 Kr KHCJIOpOJa C HAayaibHBIM aGCOMIOTHBIM AaBieHneM 6 MIla u HawanbHo# Temmepatypoit 17 °C pacumpsiorcs
n3oTepMudecku 10 koHeunoro nasiaenus 0,1 MITa. Onpenenuts 00beM KHCIOpOJa B HaYajIe W B KOHIIE pPacHIMPEHUs U




10.

11.

12.

paboTy paciupeHusl.

4 Xr BO3IyXa C HAYaNbHBIM abCOMIOTHEIM naBieHmeM 1,2 MITa u HauambHO# Temmepatypoii -10°C cxmMaroTcs
annabaTHO 110 KoHeuHoro aasieHus 0,2 MIla. Onpenenuts 00beM M TeMIeparypy BO3/1yxa B KOHIIE CKaTusi, paboTy
CKaTHs ¥ M3MEHEHHE BHYTPEHHEW SHEPTUH, €CIi MoKasaTesb aanabdarst 1,4.

2 KT BO3/lyXa C HAYalbHBIM abcomoTHEIM naBnenueM 0,12 MIla u mauamsHO# TemmepaTypoit 20 ‘C CXUMAIOTCS TIpH
MOCTOSHHOM J[aBJICHHH JIO0 yAelIbHOro obbema 0,05 m/kr. Ompenenuth pabGoTy cKaTHsi, M3MEHEHHE BHYTPEHHEH
SHEPrHH M KOJIMYECTBO OTBEICHHON TEIUIOTHI OT BO3/yXa.

Jlo Kakoro IaBJICHHs HAIO CXAaTh BO3LyX B MOJIUTPOIHOM IPOLIECCE CO CPEIHMM MOKazaTelaeM n = [,3 B LUIMHAPE
JBUTATENs BHYTPEHHETO CTOPAHMS (IM3es) MpH HauyalbHOM abcomroTHOM nasnenmu 100 kITa u Temmeparype 125°C,
4TOOBI JOCTHIHYTH TEMIIEPATyphl BocILlaMeHeHus TommBa 650°C? Ompenenuts Takxke paboTy, 3aTpadMBaeMylo Ha
C)KaTWe, W KOJIWYECTBO OTBOAMMOI TEIJIOTHI, OTHECEHHBIX K [x2 BO3AyXa. Telmo€MKOCTh BO3AyXa CUMTAaTh HE
3aBUCSILEH OT TEMIIEPATYPBI.

Bosayx, MMes HaualbHyIo Temneparypy ¢, = 27 C u abcomoTHoe naBnenue p; = I MITa, H30TepMUYECKH PACIIHPSIETCS
1o nasneHus p; = 0,1 Mlla, a 3aTeM HarpeBaeTcst B U30XOPHOM IIPOIIECCE A0 TeX IOP, MOKa AAaBIECHHE HE CTAHET PaBHBIM
pi. TpeOyercs onpenenuTh ynenbHbIH 00beM BO3JyXa B KOHIIE M30XOPHOTO TO/BOJA TEIJIOTHI, a TaKKe M3MEHEHHS
YZACNBHBIX 3HAYEHUH BHYTPEHHEH SHEPTUM, SHTAIBINM M SHTPOIHMM B M30XOPHOM Iporecce. TermIoeMKoCTh BO3IyXa
CUHTATh HE 3aBHUCSIICH OT Temreparypsl. M1300pa3uts mporeccsl B p-v T-S auarpammax.

BBIUKCIUTE TIOTHOCTH TEIJIOBOrO MOTOKA ¢ Yepe3 IUIOCKYK CTEHKY TOMmuHOH O = 110 MM, BBINOJHEHHYIO W3
YKa3aHHBIX HIDKE M30JIIMOHHBIX MaTepHAIOB (IIPUMEHSEMBIX B BATOHOCTPOCHUH), KOA(P(UIIMEHTHI TEIIONPOBOAHOCTH
KOTOPBIX A, Bm/(m -K), CBA3aHHBIX C TEMIIEPATYPOM CIEAYIOMIMMHI 3aBUCUMOCTAMHU: wweBequH A = 0,060+0,002 - t,
munopa A = 0,035+0,002 - t; momactunon IIC5-C A = 0,038+0,0036 - t; nomaypetan IIIIY-3C A = 0,004+0,0035 .

T cm o cm o
TemnepaTypbl IOBEPXHOCTEH CTEHKH COOTBETCTBEHHO paBHbl t; =21 Cut, =-1C.

Omnpenenuts KOI(Q(GUIUEHT TEIIONPOBOJHOCTH KUPIMUYHON CTeHKH ToimuHod 390 MM, ecnu Temmeparypa Ha
BHyTpeHHel nopepxnoctu 300°C u Ha HapyxkHeit 60°C. ITotepu Temna yepes crenky q = 178 Br/m>.

Croii 1ba Ha MOBEPXHOCTH BOJBI nMeeT Tonmuny 400 MM, a TeMepaTypa Ha BEpXHEH U HIDKHEH MTOBEPXHOCTAX PaBHbI
0°C u -15°C cooTBercTBeHHO. OmNpenenuTh TEMIOBOH TMOTOK uepe3 | M> MOBEPXHOCTH JIbIA, €CH KOd(PGHUIMEHT
TEMJIONPOBOHOCTH JIbJa paBeH A, = 2,25 Bm/(m - 2pad). Kak u3MEHUTHCS TEIUIOBOI MOTOK, €CITH JIET TOKPOETCS CIIOEM
cHera TonmMHOM 250 MM ¢ KO3()PUIMEHTOM TEIJIONPOBOAHOCTH A, = 0,465 Bm/(m -2pad), a Temmeparypa Ha
noBepxHOCTH cHera - 20°C.

OIIK-1.3. Ipumensier | OOydJarOLIMIiCS yMEET:

€CTECTBEHHOHAYYHBIC METOABI | IPUMCHATH METOJbI TCOPETHYCCKOIO M ISKCICPHUMCHTAJIBHOIO HMCCICIOBAHUA 06’beKTOB,

TEOPETUIECKOTO u
JKCIIEPUMEHTAIIBHOTO

HCCIIEIOBAHUSA 00BEKTOB,
MPOIIECCOB, SIBIICHUMA, MPOBOIUT

mpoueccoB Hu HBHGHHﬁ, MMPOBOJUTL TCIUIOTEXHUYECCKHUE OKCICPHUMCHTBI 110 SallaHHOﬁ
METOJUKE U O6pa6aTLIBaTL HX pE3YJIbTaThI

SKCIIEPUMEHTBl 1O  33JaHHOMI
METOAUKE u aHaJM3UPYyET
pe3yabTaThL

2.2.2 TIpumepsI 3a7a4

AHamM3 IPOAYKTOB CrOpaHUs MOKa3al CleAyrommid 00bEMHBINA cocTaB, %: CO, - 12,2, O, - 7,1; CO - 0,4; N, - 80,3.
OmnpenenuTs MacCOBBI COCTAB BXOIMIINX B CMECh ra30B, ra30BYI0 MOCTOSHHYIO, YAECIbHBIH 00BEM IIIOTHOCTH CMECH
npu abcomoTHOM nasneduu p = I Mlla w temmeparype ¢t = 250 C. Onpenenuts TakkKe NaplUATbHBIE JABICHUS
KOMITOHEHTOB CMECH.

Bo3nyx, uMes HadanbHyr Temmeparypy f; = 27 € u abcomorHoe mauenwe p; = 0,5 MIla, u30TepMHYeCKH
pacumpsiercs 10 nasienus p; = 0,1 MIla, a 3aTem HarpeBaeTcsi B MI30XOPHOM IIpoliecce 10 TeX MOop, 0Ka JaBIeHHE He
CTaHET PaBHBIM p;. TpedyeTcst onpenenuTh yAenbHbII 00beM BO3ayXa B KOHIIE H30XOPHOTO TTO/IBOJIA TEILUIOTHI, a TAKXKE
M3MCHEHHS yIeNbHBIX 3HAaU€HUH BHYTPEHHEH dHEPIuy, SHTAIBINH U SHTPOIIMH B U30XOPHOM mporuecce. TemnoeMKocTb
BO3/lyXa CUNTATh HE 3aBUCSILIEH OT TemIepaTypbl. M300pa3uts npomneccsl B p-v 7-S nquarpammax.

Omnpenenute CTENEHb CXKATHs, JAaBICHHE W TEMIIEPATYpy B IIEPEXOAHBIX TOUKAX MIACAIBHOTO IHKJIA MOPIIHEBOTO
JIBUTaTellsi BHYTPEHHETO CrOpaHHs C IOJBOAOM TEIUIOTHI NPHU IOCTOSHHOM 00BEMe, a Takke Tepmuueckuit KII/JI,
yzenbHble 3HaueHus (Ha 1 Kr pabouero Tena) MMoje3HoH padoThl, MOABEAEHHON U OTBEAEHHON TEIUIOTHI, €CIH N3BECTHO,
41O aOCOJIIOTHOE JaBiicHHE pabouero Teima B Havaie cxarus p; = 95 klla, a B xoHue cxarus — p, = 0,65 MIla.
OtHouleHue NaBlieHW pabouero Tejia B Ipolecce MojaBeAeHus TeoTsl 3,3. Temeparypa B Haualle mpolecca CKaTHs
50°C. PaGo4nM TEIOM CUHMTATh CYXOH BO3IYX.

J1st TEOpETHUECKOTO OJHOCTYNIEHYATOr0 BO3LYLTHOTO KOMIIPECCcOopa ONPENEINTh CEKyHIHYI0 padoTy, 3aTpaunBacMyo
Ha €ro MPHUBOM, €CNM Mojaya KOMIIpeccopa IMpU HavalbHBIX Mapamerpax Bozayxa (p; = 0,1 Mlla n t1:170C)
cocrapysier V = 0,15 m’/c. Cxartne Taza 10 KOHEIHOTO aGCOMIOTHOTO AaBineHus p, = 0,5 MIla mpoTekaeT 1o moIMTpone
c mokasareyneM n = [,2.

IMaccaXupCKuii BaroH UMEET IUIOMAAb OTpaxkAcHus Ky30Ba F=225 m’. IlpuBenéHnbIi KodQQUIUEHT TEMIONEPENaqH
4epes OrpakJeHNE BaroHa ¢ y4éToM MHQUIBTpamuu Bosayxa k = 2,5 Bm/(m’ - K). Kakosa GyjeT cpe/iHsis Temmeparypa
BO3yXa B BAaroHe NpH TEMIIEpaType HapyKHOTO BO3myXa t, = 5°C, €ClIM OTONMMTeNbHAs CHCTEMAa BATOHA HMEET
CYyMMapHYIO IUIONIab TEMI00OMEHHOM ToBepXHOCTH F=25 m’, eé Temmeparypa t., = 40°C? Cpemnumii Kodpdurment
TEIJIOOTAa4YM OT TEIUIOOOMEHHON TOBEPXHOCTH CHCTEMBI OTOIUIEHHS K BO3AyXy O = 12 Bm/(m’ -K). Cymmapuas
MOIIHOCTh JJONOJHUTENbHBIX HCTOYHUKOB BHYTPEHHET'O TEIJIOBBIAETICHUS B BAaroHe Quus = 2,8 kBm.




CrasbHas CTEHKa TEII000OMEHHOM TOBEPXHOCTH MAPOBOTO KOTJIA TOMIUHON 0= 20 MM OMBIBAETCS C OJHOU CTOPOHEI
KUTISIIEeH Botol pu abcoimoTHOM naBieHnu p = 0,6 Mlla, a ¢ qpyroii CTOPOHBI — JBIMOBBIMH Ta3aMy C TEMIIEPATypOi
t, = 900°C. VienbHas MaponpoM3BOANTENLHOCTh TIOBEPXHOCTH Harpea g = 2/ ke (M’ -4), CyXOTo HACBIIIEHHOTO Mapa.
Ompenenurs kodbduuueHt Ttemwionepenaun k wu mepeman Ttemmeparyp B creHke A,,, ecmu  koddduiment
TEIIONPOBOAHOCTH cTamu A = 40 Bm/(m’ - K).

Omnpenenute TpeOyemble MIOMAANM TOBEPXHOCTEH NPSMOTOYHOIO M TPOTHBOTOYHOTO TEMJIOOOMEHHHMKOB IS

t tM =55°C. Pacxon oxJakmaromer BOIbI

oxJlaxaeHus macna B kommuectBe G,=0,93 ke/c or M = 65°C no
G.,=0,55 ke/c, a e€ Temmneparypa Ha BXOJi€ TEINIOOOMEHHHKA - Ly . PacuérHeiif koadunueHT TeruIonepenan — k.
Temnoémkocts Macna C,=2,5 xloc/(ke -K). Temnoémkxocts Bomsl C,,=4,19 xllic/(ke -K). N300pa3ute rpapuku

MU3MCEHEHUS TEMIIEPATYP BOABI 1 Macja B TEII00OMEHHHKE.

2.3 TunoBble 3a]aHUs 1JIs OIIEHKH HABHIKOB B KauecTBe 00Pa30BaTeIbHOI0 pe3yJbTara

OIIK-1.2. ITpumensier ocHoBHble | OOyd4aroIIuiics Biaaeer:

TIOHATUA u 3aKOHBI | HaBBIKAMU IIPOBEACHUA TEIIOBBIX PACUCTOB I PEIICHUA HPCI[MCTHO-HPOCI)I/IJILHLIX 3amaqd
€CTCCTBCHHBIX HayK JIIsL
peaicHus TpeaAMETHO-

TIPOQHIBHBIX 33134

10.

2.3.1 ITIpumeps! 3agaHnii

Kak 3aBucHT [aBieHHE HACBIIEHHOTO Iapa OT TeMmmeparypbl? ONUIINTE METOAUKY ONpENESNCHNUs aBICHUS
HaCBIIIEHHOTO Tapa B JabopatopHoit padote 1. Onpenenurte naBjieHUE HACHIINIEHHOTO BOASHOTO TMapa MpHu TeMIepaType
45°C, nokasanus npe3oMeTpa 4,2 cM, ecii HadaibHas Temrneparypa 20°C, hyo = 3,3 cm.

Kak ompenenuts kK03()(UIIMEHT MOBEPXHOCTHOTO HATSDKEHUS, ONMHUIINTE METOMUKY OIpeneneHus Kod(hduimenTta
MIOBEPXHOCTHOTO HATsHKEHUs BOAbl B JabopatopHod pabore Ne2. Ompenenuts KodpQUIMEHT HOBEPXHOCTHOTO
HaTsKEeHUs TIpu Temmeparype 38°C, eciu nokasanus nse3oMeTpa 42 M.

Kak 3aBHCHT BSI3KOCTh JKHUAKOCTH OT TEMIIEPATyphl, OMUIINTE METOAMKY OIpeNeNeHUs BA3KOCTH B JaOopaToOpHOH
pa6ote Ne3. OmpenenuTs BI3KOCTh XUAKOCTH nipu Temreparype 50 °C, eciu ho = 103 MM, hy = 20 mm, h, = 70 mm, At =
15,7 c.

B mapormneperpesareine KOTEIBHOIO arperara 3a c4ér nmoaBeaSHHO# TermnoTel ¢ =240 xJDK/KT K / ke BOASHOTO mHapa mpu
TIOCTOSHHOM faBjienuu p =2 MIla TemmepaTypa mapa MOBBICHIACk 0 3Hadenus ¢ = 300 C. OnpenenuTh TOCTOSHHBIE
rapa ¥ €ro napameTpsl JI0 MaporneperpeBaTens (TeMepaTypy, yAeIbHbIH 00bEM, SHTABIINIO, BHYTPEHHIOI SHEPTHIO U
SHTpONHIO). Pemenune 3a1aun WILTIOCTPUPOBATH i-S AUArpaMMOi.

Kakoe konmaecTBO BO3ayxa HEOOXOANMO MPOITYCTHTh Y€pe3 CYIIMIbHYIO KaMepy, YTOOBI OT MaTepHala, IIOMEIEHHOTO
B Hee, orBecTd / m Bombl? HapyxHbi BO3AyX mpu OapoMEeTpHYECKOM MaBICHUH B = 745 mm pm.cm., nMes
Temmepatypy ¢ = 10 C M OTHOCHTENBHYIO BIAXHOCTH @ = 50%, B Kamopudepe MOIOTpEeBaeTCs 10 TeMIEpaTyphl
> = 60°C, a 3aTeM BO3IyX TOCTYNAeT B CyNIMILHYIO KaMepy ¥ BBIXOJMT M3 Hee NPH OTHOCHTEIHHOH BIAKHOCTH () =
90%. Pemenne 3a1a4u WILTIOCTPUPOBATH B i-d AHarpamMMe.

IMapoTypOuHHas ycTaHOBKa paboTaeT 10 UUKITy PEeHKMHA ¢ HadalbHBIMH TapameTpamu p; = 15 Gap u t = 450°C.
Jasmenue B konneHcarope p, = 4 klla. Onpenenuts Tepmudeckniit KIT/ mukma PeHKiHA U CpaBHUTH €T0 ¢ TEPMHYECKIM
KITJ nukna KapHo B TOM e HHTEpBaJie TEMIIEPATYP.

Bo3ayx, uMes 1aBieHne no MaHomeTpy p; = 0,4 MIla u temneparypy ¢; = 130°C, BrITekaeT B aTMOchepy uepe3 COILIo
JlaBamsa. MaccoBslii pacxon Bozayxa — G = 0,4 ke/c. OnpenenuTs TEOPETHIECKYI0 CKOPOCTh MCTEUECHUSI 1 OCHOBHBIC
pa3MmepHI comia (M300pa3uTh CXEMy COTIIa B MacITade). YToll KOHyca paciIupsIOMeics 9acTH COIIIa IPHUHSTH PABHBIM
10°. bapomerpuueckoe aasneHue B = 750 mm pm. cm. OHNpeaenuTbh TaKkKe pacloyiaraéMyl0 MOIIHOCTh CTPYH IpHU
nucredyeHny. Vicreuenne cunutarh aanabaTHBIM, CKOPOCTh BO3/lyXa IIepe]] COMJIOM U IOTEPH Ha TPEHUE HE yUUTHIBATD.
Bbruncnuth U nokasath rpaduuecku 3aBucuMocth Tepmuueckoro KITJ[ nukia PeHkuHa mapocuiioBoi yCTaHOBKH OT
HayadbHONW TeMIepaTypsl Tapa, NpUHSB ee paBHOH 400, 450, 500, 550 u 600 C mpM OJMHAKOBHIX 3HAUYCHHSAX
HaYaJIbHOTO a0CONIIOTHOTO NaBiieHus p; = 20 6ap M KOHEYHOro AaBiieHus p, = 5 klla. IlokaszaTb Takxke BIHMSHHE
MOBBHIIICHUS] HAYaJIbHOW TeMIepaTypbl Iapa B LMKJIE Ha H3MEHEHHE CTENCHM BJIQXKHOCTU I1apa, BBIXOJSAIIETO H3
MapoBOro ABUrarens. Pemenne 3agaun WUIIOCTPUPOBATH B i-S [UarpaMmme.

[lo pmaHHBIM TEMJOBBIX M3MEPEHUH TEIUIOMEPOM CpPEOHEH YIENbHBIM TEMJIOBOW IIOTOK YEpe3 OrpaKIACHUS
M30TEpPMHYECKOTO BaroHa IIPH TEMIIEpaType HapyX)HOTo Bo3ayxa t, = 1°C u Temmeparype Bo3ayxa B Barose t, = 1°C
coctaBun q¢ = 8,5 Bm/w’. Ha CKOJbKO MPOIEHTOB M3MEHUTCS KOJMYECTBO TEIJIA, MOCTYMAMIIETO B BaroH 3a CUET
TEIUIONEpeaull 4Yepe3 OrpPaKACHHs, €CIAM IPU IPOYMX pPABHBIX YCIOBUSAX HAa €ro IIOBEPXHOCTh HAJIOKHUTh
JIOTIOJTHUTENBHBIN CIION U30ISALUN U3 TUaTepMa TOIMUHON O = 30 Mm ¢ Ko3(QPHUIMEHTOM TeIIonpoBogHocTH A = 0,036
Bm/(m - K)?

Omnpenenuts TpeOyeMyl0o MUHHMAIBHYIO TONIIMHY OOMYPOBKHM Ta30XxoAa KOTJa, YTOOBI TeMIeparypa e¢ Hapy>KHOH
IIOBEPXHOCTH He mpesblmana 50 °C mpu Temmeparype raso B rasoxone #; = 300 C. DKBUBaNeHTHbIH K0d(GQHUIMEHT
TEIIONPOBOJHOCTH 00MYpOBKH A = 0,6 Bm/(m - K). CyMmmapHbiil K03()(GUIMEHT TEIUIOOTAAYM CO CTOPOHBI TA30B - Ol =
65 Bm/(m* - K), co CTOPOHBI BO31yXa Ol = 16 Bm/(m’ - K), a Temnepatypa Bosayxa £, = 20 C.

OIIK-1.3. [Ipumensier | OOydJaroIHiics BIajeeT:




€CTCCTBCHHOHAYYHBIC METOABI | HABbIKAMU IIPUMCEHCHUA METOJO0B TCOPCTUYCCKOIO M OSKCIICPUMCHTAJIBHOI'O HCCICIOBAHUA

TCOPETUICCKOI'O n O6’I>CKTOB, IIPpO1ECCOB n ﬂBHeHHﬁ, HaBbIKaMHU IPOBCACHUA TCIINIOTCXHUYCCKUX
OKCIICPUMEHTAJIBHOT'O OKCIICPUMEHTOB 10 Sa}IaHHOﬁ MCTOJMKC U HABbIKAMH o6pa60T1<1/1 UX pe3yJIbTaTOB
HUCCICa0BaHUA 06T>CKTOB,

TIPOILIECCOB, SBICHUH, MPOBOIUT
OKCHEPUMEHTBl 1O  3aJaHHOU
METOJUKE u aHaIU3UPYyET
pe3yIbTATH

2.3.2 TIpumepsI 3aganui

1. Kak (n BO CKONBKO pa3) W3MEHHUTCA KOI(POHUIMEHT TEIUIOOTHAa4Yd INpH TypOyJIEHTHOM TeUeHHH Taza B Tpybe
(;maboparopnast padora Ne7), ecnu HpH NPOYMX PABHBIX YCIOBHSIX 3a CUET MHIEPOXOBATOCTH IMOBEPXHOCTH TPYOBI
K03(h(HpUIMEHT THAPABIMYECKOTO CONPOTUBIICHNS & yMeHpmuTCs 1,5 pasza?

2. TIlpu TypOyJneHTHOM TEYEHUH >XHIKOCTH B TpyOe (1aboparopHas padora Ne7) TermooOMeH Ha CTaOMIM3MPOBAHHOM
ydacTke onuchiaetcst gopmynoii Nu = cRe®®. Kak (1 BO CKONBKO pa3) M3MEHUTCS CPEIHUI TEMIEPATYPHBIH HAIop
MexXx1y CTeHKOH U xujakoctbto AT=T,, —T,, eciu npu NOCTOSHHBIX IUIOTHOCTSX TEIJIOBOIO IIOTOKA (w M TEMIIEpAType
KHUIKOCTH Ha BXozie T'; yBENMYHTH €e CKOpOCTh B 2 pasa, a IuaMeTp TpyObl yBEIUYUTH B 2 paza?

3. Uro HyXHO czuenath B J1abopaTopHOil pabote Ne9, 9To0B YBEIHIUTH PACXOA Ta3a MpH UCTEUCHUH depe3 CyXKaromeecs
COIUIO HEU3MEHHOW T€OMETPHUHU B CBEPXKPUTUUECKON 00IaCTH UCTEUEHHA?

4. CpaBHHUTE IUIOTHOCTH ITOTOKA W3ITyYeHHUS JIaTYHHOH mtacTuHbl € = 0,06 (C mpoKaTaHHOI MOBEPXHOCTHIO) U IUIACTHHBI &
= 0,2 (obpabotanHOl TPYOBIM HaXXTakoM) IIpu Temmepatype 22°C.

5. Omnpenenure IIOTHOCTH ITOTOKA M3Ty4eHHsI aOCOIIOTHO YEPHOrO Tesla MPH TEMIEPaType, Al KOTOPOH [UIMHA BOJHBI
COOTBETCTBYET MaKCUMAJILHOM CHEKTPAIBHON IIOTHOCTH U3IYYEHUS Ay = 0,48 - 107 M.

6. Omnpenenute TemmepaTypy T, NOBEPXHOCTH HAMMEHBINErO auaMmeTpa cTeHKH Kamopumerpa (F, =18,84*10°m?),
BBITIOJIHEHHOTO M3 OOBIKHOBEHHOrO cTekna TommuHoi O = 0,3 MM (koddduuuent TemmonpoBogHocTd A = 0,74
Br/(M'K)), ecim cpenHsisi TeMrieparypa OXJaxAaroleid BoAbl t, U OTOK u3inyueHus: Qi., HepenaBaeMoro B BOJy, PaBHbI
SKCIIEPUMEHTAIBHEIM JaHHBIM. Ko )HIMEHT TEmIooTaaum 0T CTeHKH K Boge & = 1000 B1/(M?K). Crenky mis pacdera
IPUHATH 32 INIOCKY10. OIEHUTE pacXoXIeHHe MEXy yKa3aHHBIMH TeMIIepaTypaMH, €CIIU IOMyCTUTh 3aMeHy 1; Ha t.

2.4 llepeyeHb BOMPOCOB /1JIsl MOATOTOBKH 00YYAKOIIUXCS K MPOMEKYTOYHOH aTTeCcTalluU

1. OcHoBHBbIE OHATHS TepMOoAuHaMUKH. Y paBHeHHe MKT, ypaBHeHHE COCTOSTHUS.
2. [TapameTpsl cocTOSIHUS.

3. 3aKOHBI HJICaTIbHBIX Ta30B.

4. CwMmecu neanbHbIX Ta30B. CrocoObl 3aJaHUs CMECH.

5. DHepreTrka TepMOIMHAMUYECKON CHCTEMBI.

6. TemnoeMkocTh. 3aBUCUMOCTh TEINIOEMKOCTH OT TEMIIEPATYPHI.

7. TepMoguHaMHYECKHUE MPOLIECCHI.

8. [TonuTponHeIii mpouecc. Y paBHEHUE NOJUTPOIIHOIO IpoLiecca.

9. [TepBoe u BTOpO€ Havasia TEPMOJIUHAMUKH.

10.  YpaBHEHHe PHEpruM razoBOro mnporecca.

1. OHranenud. 3MeHeHne SHTaNbINU B TEPMOJUHAMAYECKHX ITPOLIECCAX.

12. DOHrponus. MI3MeHeHHe SHTPOIIMU B TEPMOJANHAMUYECKHUX MTPOLIECCaX.

13. Tepmogunamuueckue mukibl. Tepmuueckuit KIT/ nukia.

14.  Hukn Kapno. Tepmuueckuit KI1/] nukna Kapro. Heo6patumeiit nukn Kapho.
15. O6patnsiii nuka Kapxo.

16.  Teopema KapHho.

17.  Teuenue razoB 3akoH oOparieHus BoznaeicTBus. Comna, 1uddy3opsl.

18.  Omnpenenenne CKOPOCTH UCTEUEHUS ra3za U3 coma. Kpurnueckue napameTpsl.
19. Omnpenenenne padOTHI UACATHHOTO OJHOCTYIIEHYATOT0 KOMITpeccopa.

20. MHoroctyneH4aTblii KOMIIPECCOP.

21. PeanbHbIil KOMITpEccop.

22.  Iukusl qBurareneil BHyTPEHHETO CrOpPaHMsL.

23. [luknel nBUTaTENIei BHENTHETO MOABOAA TETUIOTHI.

24.  PereHepaTHBHBIE LIUKJIBI.

25.  Peansnsle ra3zsl YpaBHenue Ban-/lep-Baansca.

26.  Bopsanoii nap. I-S nuarpamma BoJsSHOTO mapa.

27. Bnaxxnserit Bo3ayx. I-d quarpamMmma Bia)xHOTO BO3TyXa.

28.  Xumuueckas TepMmoauHamuka. [lepBoe Hauano TepMOAMHAMUKY IPUMEHUTENBHO K XUMHUUECKUM



IpoIeccaM.
29.

w
o

PN R

pona.

e

pona.
10.

[ukiel ra30TypOMHHBIX YCTaHOBOK.

[{MKITBI TAPOCUIIOBBIX YCTAHOBOK.

N3oTepmuueckue moBepxHOCTU. TeMnepaTypHbId TpagueHT.
TennonpoBoIHOCTH B ra3ax, >KMJIKOCTSAX, METaJlIax.

OCHOBHO# 3aKOH TEIJIOMPOBOIHOCTH.

HuddepenunansHoe ypaBHEHHE TEIIONPOBOIHOCTH.

YactHele cnyyau nuddepeHuaibHOro ypaBHEHHUS TETIONPOBOHOCTH.
VYcnoBus 0IHO3HAYHOCTH B MPOLIECCAX TEMJIONPOBOJHOCTH.
dusnyeckre CBOMCTBA )XKUAKOCTH (Ta3a).

CranuoHapHas TEIJIONPOBOJHOCTh IUIOCKON OJHOCIOWHOM CTEHKH IIPU FPAHUYHBIX YCIOBHAX |
CranuoHapHas TEIIONPOBOJIHOCTb INIOCKOM MHOTOCJIOMHOW CTEHKU NPU TPAaHUYHBIX YCIOBUSX |

CranuoHapHas TEIUIONPOBOAHOCTb ILWJIMHAPUYECKON OJHOCIOMHON CTEHKU INPU TI'PAHUYHBIX

ycnoBusix [ pona.

11.

CranuoHapHas TEIUIONPOBOAHOCTh LMJIMHIPUUYECKON MHOIOCIOMHON CTEHKH NpPU I'PaHUYHBIX

ycnoBusix I 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.

CBoOo/HAs ¥ BBIHYXJICHHAS KOHBEKIIHSL.

OcHoBHoe ypaBHeHue TeriooTaayu. Koadduuuent remnooraaun
Teopus nogo6ust. Kpurepun nogo6ust.

Tennmonepenaya yepe3 MIOCKYIO OJTHOCIONHYIO CTEHKY.

Tennonepenaua yepes MIOCKYI0 MHOTOCIIONHYIO CTEHKY.
Tennmonepegaya yepe3 UAIMHIPUUYECKYIO OJHOCIOMHYIO CTEHKY.
Teruonepenada yepes3 UUIMHAPUYECKYIO MHOIOCIONHYIO CTCHKY.
OcHOBHOE ypaBHEHHE TEIJIONEepe1ayu.

WuTeHcuduKanys Temionepeiayy MyTeM yBeIndeHus KodPQHUIUeHTa TeII00TIauH.
HNHuTencudukanus Terionepenayu 3a cueT opeOpeHus CTCHOK.
HuddepenunanbHoe ypaBHEHHE TETIOOTIAUH.

Tennoo6meH u3nyueHneM. 3aKOHbI TEIJIOBOTO U3TyUYEHUSI.
TeromaccooOMeHHBIE YCTPOUCTBA.

YpaBHeHuUe TEII0BOro 6anaHca TEII00OMEHHOTO anmapara.

Uro HaszpiBaroT TOIIMBOM. Ero coctas. Kakue Bupl TOmIMBa Bbl 3HaeTe?
Kakue ucnonb3yroTcss MOTOpHBIE TOTUIMBA Jy1s TopinHeBbiX JIBC.
Cixkuranue TOIUIMBA.

lN'openue TormBa. @U3NYECKUI TTPOIIECC TOPEHUS TOTUINBA.

Bonpoce! 3k010ruu pu UCMoJIb30BaHUU TEIUIOTHI.

TokcuuHble ra3el IPOTYKTOB CrOPAHUSI.

[TocnencTBust mapHUKOBOTO peKTa.

XonoaunpHas ycraHoBKa. [Ipuniun paGoTel. Buabl X0I0AUIBHBIX YCTaHOBOK.
Oxexrop. [punnmn paboTe

TermmoBoit Hacoc. [Ipunnmm paboTh

Tepmotpancopmarop. Ipunimn paboTsI.

Kpuorennas TexHuka.



3. MeToauveckne MaTepHaJibl, ONpeaeA0Nue NPoueaypy U KPUTEePpUN OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHUMA NPU NPOBEACHUN NIPOMEKYTOYHOI aTTeCTAlMHU

Kputepun ¢popMupoBaHusi OlleHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OLEHKA «OTJIMYHO» BBICTABIIICTCA OOYYAIOIIEMYyCs, €CIM KOJIMYECTBO IPABHIBHBIX OTBETOB Ha
Borpockl coctanisieT 100 — 90% ot obmiero oobEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKa «XOPOLIO» BBICTABIAETCS OOydaromeMycs, €cld KOJIMYECTBO IPABWIBHBIX OTBETOB Ha
BOTPOCH — 89 — 76% oT o01iero oo0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «YIOBJIETBOPHMTEJBHO» BBICTABISAECTCS OOYYAIOIIEMYCsl, €CIM KOJIMYECTBO IPABHIIBHBIX
OTBETOB Ha T€CTOBbIE BONPOCH —75—-60 % oT ob1iero oobéMa 3a1aHHBIX BOIPOCOB;

- OLICHKA «HEYIOBJIETBOPHUTEILHO» BBICTABIICTCS OOYYaIOMIEMYyCs, €CIH KOJIMYECTBO IPaBHIBHBIX
oTBeTOB — MeHee 60% oT 001Iero o0bEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepun ¢popMupoBaHusi OLICHOK IO Pe3y/JIbTATAM BBINOJHEHUS 3aJaHUH

«OTIAUYHO/32a4TEHO» — CTABUTCS 32 padOTY, BHIIOJHEHHYIO IMOJTHOCTHIO 0€3 OIMOOK U HEI0YETOB.

«Xo0poI1o/3a4TeH0» — CTAaBUTCS 32 padOTY, BHIMOJIHEHHYIO MOTHOCTHIO, HO TIPY HAJTMYWU B HEll He Ooee
OJTHOU Herpy0oil OIMOKU 1 OTHOTO HeoueTa, He OoJiee TpeX HEJOUYETOB.

«Y10BJIETBOPUTEIBLHO/3aUTEH0» — CTABUTCS 32 pabOTy, eciii 00yYaIONIMIACS TPABUIILHO BBITIOJHWII HE
MeHee 2/3 Bceid paboThl WK IOMYCTUI He Oosee 0JHOM rpy0oii OomMOKY U JBYX HEIOYETOB, HE Oojee OJHOMN
rpyOoOil U OfHOW Herpy0oil omuOKH, HEe OoJjiee TpeX HErpyObIX OMMOOK, OJHOW HErpyOoil OmMOKHA U JBYX
HEJI0YETOB.

«Hey/10BJIeTBOPUTEJIHLHO/HE 3a4YTE€HO» — CTaBUTCS 3a pabOTy, €CIM YHCIO OIMOOK W HEI0YETOB
MIPEBBICHIIO HOPMY JUTSI OIIEHKH «YIOBIETBOPUTEIHHOY WU MPABUIHHO BHITIOTHEHO MeHee 2/3 Bcel paboThl.

Buowr owuboxk:

- epybvle owubKU: He3HaHUue OCHOBHbIX NOHAMUL, NPABUIL, HOPM, He3HAHUe NPUeMO8 peuleHus 3a0ay,
OwWUOKU, NOKA3bIBAIOWUE HENPABUTIbHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HezpyOvle OWUOKU: HEMOUYHOCMU DOPMYIUPOBOK, ONpeoeleHUll, HePAYUOHATbHbIIL 6b100p X00a
peuieHus.

- Heooyemvl. HEPAYUOHATbHbIE NPUEMbl BbINOIHEHUS 3A0aHUsA; OMOeNbHble NOSPEUHOCU 8
Gdopmynuposxe 6v160008,; HeOPeI’CHOE BLINOTHEHUE 3A0AHUSL.

Kpurepuu ¢popMupoBaHusi OeHOK 10 3a4eTy
«3a4TeHO0» — CTyJIEHT MNpHOOpen HeoOXOAMMBIE YMEHHUS U HAaBBIKH, MPOJEMOHCTPHUPOBAJ HaBBIK
MPAKTHYECKOTO TMPUMEHEHMsI TMOJyUYEHHBIX 3HAHWM, HE JOMYCTWI JOTHMYECKUX U (PaKTUUYECKHX OHIMOOK;
CTYACHT TMpHOOpen HEeOOXOAMMble YMEHUS W HaBBIKH, INPOJEMOHCTPUPOBAN HABBIK IPAKTUYECKOTO
MIPUMEHEHUS MOJTyYEeHHBIX 3HAaHUH, HO IOMYCTUJI HE3HAUUTEIbHbIE OLTMOKN U HETOYHOCTH.

«He 3ayTeHO» — CTyJIEHT AEMOHCTPHpYET (parMeHTapHbIE 3HAHMS H3y4aeMOro Kypca; OTCYTCTBYIOT
HE0O0XOIMMbIE YMEHHSI U HaBBIKHU, JIOMYIIEHBI IPyOble OIIHOKH.



