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1 NEPEYEHb KOMIIETEHUHIT C YKASAHUEM DTANOB HX
®OPMUHPOBAHHS B IPOLECCE OCBOEHHUS OBPA3OBATEJILHOIM
MPOI'PAMMDI

B pesyavrare ocsoenus OINOI Gakanaspuara no Hanpasnenuio noarorosky 35.03.06
Arponmskenepus, o0yuaoLMiics J0/DKEH OBIANEeTh CIEAYIONMH pesyibTaramMu 00yUueHus
no aucipnanHe « Tennorexuukay.

Tabnuua 1.1 — TPCGDBEHI’H K pE3yJibTaTaM OCBOCHHS AHCLIMIUIHHDI

Komnerenips

H HAWKATOP DZOCTHIKEHHA
KOMIMECTEHLHH

[epeueHb mIaHUPyeMbIX
pe3yabTaToB 00yueHHs no
JIMCIHMIIHHE

YK-2. CnocofGen
ONpPENEniaTh Kpyr
Jajay B pamKax
[0CTAB/EHHOI LIENH
1t BuIGHpATL
ONTHMaIbLHBIE
crnocoOpl HX
PELLICHHS, HCXOMS H3
NEHCTBYIOUIHX
TIPABOBBIX HOPM,
HMEIOLIHXCSl
pECYpCOoB U
OrpaHUYEHHIi.

YK-2.3. Pewaer
KOHKPETHLIE 3a1aui
MPOEKTa 3aABJICHHOTO
KayecTna H 3a
YCTAHOBAEHHOE BPEMS.

3uare: Bo3MOKHLIC BAPHAHTLL
peLeH s KOHKPETHBIX 3a/a4, Mo
1oAGopy TENNOTEXHHUECKOro
oGopyaoBaHHs 328 BICHHOTO
KauecTRa.

¥Ymers: PaccMaTpHBaTL OCHOBHLIC
BO3MOIKHBIE BAPHAHTELI PELICHHSA
KOHKPETHBIX 3a1a4, 1o noadopy
TEMIOTEXHUYECKOro 000pY AOBAHNSA
3AABJIEHHOrO KaueCTRa.

Baajers: Hasbikamu perueHus
KOHKPETHBIX 3a/1a4, 110 noadopy
TENNOTEXHHYECKOro 000Py NoBAHHS
3aABJICHHOrO KAYECTBA M 3a
YCTAHOBICHHOE BPEMS]..

OITK-1. Cnocoben
PELLATE THITOBBIE
31441
npoeccHonanbHO
HCATENLHOCTH HA
OCHOBE 3HAHMI
OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX H
CCTECTBEHHBIX HAYK
¢ NPHMEHEHHEM
HH()OPMALHOHHBIX
TEXHOIOrHil.

OTTK-1.1.
Jemoncrpupyer 3nauue
OCHOBHBIX 3aKOHOB
MAaTeMaTHICCKHX,
CCTECTBEHHOHAYYHBIX H
obmenpodeccHonanbHBIX
JUHCIIMTITHH,
I!Eﬂﬁx()}lHMh!X JUTR
peLICHHS THTIOBBIX 3a/1a4
B oGJlacti
ArpOHHIKEHEPHH.

3uarh: OCHOBHBIE 34KOHbBI
eCT{iC'I'BBI]!!OHin’-ll{bIX JHCLHMILINH,
3AKOHDLI TEXHHUECKOI
TEPMOAHHAMHKH, TEOPHH
TennoobMena 1 METOAb! pacieTa
TENI00OMEHHDLIX ANMapaTon JUis
PEIICHHS THIOBBIX 3a/1at B
arpmnmcenepm-l.

¥mern: Menons3osats
COOTBETCTBYIOLIHE AHATHTHYECKHE
METOJIBI /L151 MPOBE/ICHHS PACHETOR
waeanbHBIX IHKos JABC,
MApPOCHIOBBIX YCTAHOBOK,
Ten1000MEHHBIX annapaTos i
HCNOJIB30BATE NONYHEHHBIE
DC'J}’J'[I:TE]TLI JIA Bblﬁ(]pi'l
KOHKPETHOr'o THIA
TEIIOTEXHHUECKOrD
000pyA0BAHNS.

(V5]

Baagers: Haepicamu nonbopa
HIIEMEHTOB CHCTEM OTOMNISHHS,
BEHTHISILIAN H FOPAYEro
BOJOCHAOMCHUS, YMCTD
AHATH3HPOBATL pafoTy OCHOBHOTO
TEIOTEXHHUECKOro 000py N0OBaHHA
1 IPUHUMATDL KOHKPETHBIE
peLIenns o YIy4eHno padoTe
Cro Y3J10B.

OrIK-1.2

Hcenonesyer snanus
OCHOBHBIX 34KOHOR
MAaTEMaTHYECKHX H
CCTECTBCHHBIX HAYK 15
peLuenHs CTaHAapTHLIX

3a4a4 B arpoOHIKCHEPHH.

3unamo:

OCHOBHBIE 3AKOHBI
€CTECTBEHHOHAYHBIX JHCLIUIIIHH,
3AKOHBI TEXHHYECKOH
TEPMOAMHAMHKH, TEOPUI
TEerooGMeHa U METOABL pactieTa
TennooGMEHHBIX ANMNAPATOB s
PELUCHHS CTAHIAPTHBIX 33134 B
arPOHHIKEHEPHH.

Ymemop:

Henonw3opars COOTBETCTBYIOILHE
AHANUTHYCCKHE METOBI NPH
TPOBEACHHA TEILIOTEXHHUECKHX
pAacueToB A4 PeLICHIs
CTAHAAPTHBIX 33724 B
arpoMHIKEHEPHH.

Baademoy:

Haprikamu non6opa 2/1eMEHTOR
TEMNOTEXHHYECKOr0 0Gopy AoBaHHs
H [IPHHAMATE PEIeHHs no
YAYHIICHHIO paboThI €ro y310B.




2 ONMMCAHHE NOKA3ATEJEA M KPHTEPHEB OLLEHHBAHMS KOMITETEHLIMIT HA PASJINYHBIX DTANAX HX
DOPMHPOBAHNSA, ONMHCAHHE WIKAA OUEHHBAHHA
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Onicatine WKL OUEHIBAHMA
1. Ouenra CHEYAOBIETBOPHTENLHO! CTANITCH CTYNACHTY, HE OBAMACKIIEMY HIT OTHIIM 13 MICMCHTOR KOMDETEeHLIL, T.€. UGH:!WA\'HBLUEM}‘
CyLECTHEHHBIC r!pnﬁmh: 8 FHAHMI OCHOBHOFO NMPOrPAMMHOIO MATEPHANA MO JWICHHIIHHE, NONYCTHBICMY NPHHITTAHUILHBIC omndkn npi

10

NPHMEHCHIT TEOPETHUECKIX 3HAHII, KOTOPLIE He T emy mp Tk 00Y
JONOMIHTENLHOI MOATOTOBKI 110 AAHOI AHCUHILINHE,

2. Quenka «y[O0BAETHOPHTRILHOY CTABNTCA CTYNEHTY, OBNANEBIUEMY IEMEHTAMIT KOMIETEHLIN <3HATHY, T.€ NPONBHBLIEMY 3HAHIA
QCHOBHOTO NPOrPIMMHOrO MATEPHANA MO AUCUNIHEE B OOLEME, HEOGXOMHMMOM JUTH nocaeiyiowero obytenns i npencrosueii npakTiieckoi
AEATENLHOCTH, MY © i p NOBAHHOIT NTCPATYPOIT, AONYCTHBIIEMY HETOMHOCTH B OTBETE HA IK3AMEHE, HO B OCHOBHOM
ofnanuomesy HeoBXOANMBIMI SHANAMIL JUTA HX YCTPAHEHNS NPIl KOPPEKTHPOBKE CO CTOPOHBI IK3AMCHATOPA.

3. Ouenia <XOpOUION CTABHTCA CTYAEHTY, OBJAIEBLIEMY B/IEMEHTAMH KOMMETEHLMH «3HATL) W «YMETL), OPOABHBLIENY NOJHOE 3HAHNC
NPOrPAMMHOrC MATCPHAA MO WICUNNANHE, OCBONBLIEMY OCHOBHYIO PEKOMEHIOBAHHYIO JUTEpaTypy, obnapy:unmemy cTaunbHmii XapakTep
seannit 1 oymentii 1 cnocofHOMY K 1X CAMOCTONTEIBHOMY HpHMEHcHIO it ofHOBNEHINO B XOjie nocnenylomere obytenns i npaKTHyeckoii
AEATEABHOCTH,

4. Ouenxa COT/INMHOD CTABHTCH CTYNENTY, ORJAIEBIIEMY JJIEMEHTAMH KOMINETEHUHH «3HATLY, «YMEThh H «IIAIETh), NPOABHBUICMY
ncecToponiie U raytoKie 3uanKs NPOrPAMMEOrO MATEPIGUTA TI0 MHCUHMMIMHE, OCBONBIUEMY OCHOBHYIO Il JONOMHHTENLHYIO AHTEPATYPY.
ODHAPYKUBLIEMY TEOPHECKITE CNOCOGHOCTI B NOHIMAHNN, I PAKT 1t YCROEHHBIX 3SHANHIL,

5 Quenxa «3HTEHO: COOTBETCTBYET KPHTEPHAM OLEHOK OT «OTAHYHON 0 «YAOBIETHOPHTENLHON

6, Quenia «He 33UTCHON COOTRETCTBYET KPHTEPHIO OLEHKH <HEYAONETROPHTENLHO

HAH IPHCTYNHTL K NPAKTHYECKOI NIeNTeNbHOCTH (e3




3 THIOBBIE KOHTPOJILHBIE 3A JAHMS HJIM HHBIE MATEPHAJIBI,
HEOBXOJUMBIE JJI51 OUEHKH 3HAHHI, YMEHII, HABBIKOB H (MJIH)
OIIBbITA IEATENBHOCTH, XAPAKTEPU3Y IOILMX 3TATBI ®OPMHPOBAHUA
KOMIETEHIHI B IPOLECCE OCBOEHHSI OBPAZOBATEJIBHOIT
MPOrPAMMBI

Tabnuua 3.1 — TunoBble KOHTPOMBHBIC 3aJaHHA, COOTHECEHHBIC C HHAMKATOPAMH

JOCTHIKEHHS KOMICTEHLMH

HHHHKETGP JOCTHIKEHHA KOMIETCHLIHH

NoNe 3anaunuii (BompocoB, GHIIETOB, TECTOB H
11p.) U1 OLIEHKH Pe3yibTaToB 00yueHns 1o
COOTHECCHHOMY MHMKATOPY JOCTHKEHNA

KOMIIETEHIIHH

YI-223.
Pemiaer  KOHKPETHBIE  3aJaUMH  TIPOEKTA
30ABIIEHHOr0 KAHECTBA M 34 YCTAOBIEINIoe
BpeMH.

Bapuantel  3agaHMii Q04 KOHTPOJILHOMH
paGoTsl 1o AHCUHMIHHE «TeroTeX UK
1-20

OIK-1.1.

JICMOHCT]JHP}/CT 3HAHHE OCHOBHBIX 3dKOHOB
MAaTEMATHYECKHX, ECTCCTBCHHOHAYHHBIX ¢
OﬁmC['IPGQ)ECCHDHﬂIIbIII:IX AHCUMILUTHNH,
HEOOXOAMMBIX 151 PELICHHA THIOBLIX 3aaa4
B o0J1acTH ArpoOHHKEHEPHE

Bompochl K 2K3aMeHY M0 JIMCLHMIUIHHE
«Termnorexuukay B TecToBOI (hopme:
8-35

OIK-1.2,

HCE‘IOJTlﬂyeT 3HAHHA OCHOBHBIX 3dKOHOB
MATEMAaTHUYCCKHX H CCTECTBECHHBLIX HAYK JILNIs1
pelucHHUs CraHaapTHBIX Jaga4 B
ArpoOMHIKCHCPHH.

BapuanTer  3amaHuit g KOHTPONLHOMH
padorst 1o aucuuninHe « TerioTexHuKay:
21—41

Bonpocel K 9K3aMeHY 10 JHCIMIUIMHE
«TernnoTeXHnKa» B TECTOBOH (opme:

36-75

Bonpockl  juii NIPOBEJACHHA  3ALIMTHI
naGoparopHbix  pafor  no  IMCLMILTHHE
«TernoTexHuKay:

1-30

3.1 Tunosslie Bonpocsl K 3k3ameny no aucunmine «Tensorexnnkay B recroBoii gopme
1 Yicawure, 4T0 pACCMATPHBACT PA3ALT «TEXNHUYCCKAS TCPMOAHHAMIKA»:

| TeopeTHuecKHe OCHOBLI MPEAMETA U 3aKOHOMEPHOCTH

2 NPUMCHEHHE OCHOBHEIX 3AKOHOB TEPMOJAHHAMHKH K XHMHYUCCKHM [1pOLEcCaM

3 3aKOHbI TEPMOJIMHAMHKH MPUMEHHUTCILHO K MPOLECCAM B3AHMHOIO NIPEBPALLCHHSI
TEIAOTHl B MEXanHUecky1o pafory nin Mexamnueckoii paboTsl B TEIIOTY

4 MPHUMEHCHHE OCHOBHBIX 3dKOHOB

rporeccamM

TEPMOJHHAMHKH K (I)llB[![(O-XHMH YCCKHM

2 OTRpHITASI TCPMOAHNAMHYCCKAA CHCTEMA — JTO:
1 Cucrema, koTopas 0OMEHHBACTCSI ¢ OKPYKAIOICH CPE/10ii H BEIIECTBOM
2 Cucrema, kKoTopas 0OMCHHBACTCA ¢ OKPYKAIOIICH CPE/10ii M TENIOTOl
3 Cucrema, koropas 00OMEHHBACTCS ¢ OKPYHKAIOLLICH CPEoil KONHYECTBOM JBHIKCHIIS
4 Cuerema, KOTopas HE HMeeT 000MoYKH
3 AanaGaTnoii nasbIBACTCS TCPMOJAHHAMHUYCCKAS CHCTEMA, KOTOPASI:
I OBGMEHHBAETCA ¢ OKPYKAIOLIECH CPEoii BELIECTBOM
2 OBGmeHHBagTCA ¢ OKpyIKaroLeil cpe/1oii TeroToil
3 He moscer 0OMEHHBATLCS C OKPYIcAIONIElT CPeaoii TennoToii

4 He moseT 0OMEHHBATLCA ¢ OKPYKAIOLIE CPeloi BEIECTBOM
4 HOuxen Penkuna Ha nacsimensom nape nossoJser:

I ofecneunTts 60ee BBICOKOE JABIEHHE MAPOB TEMIOHOCHTENA

2 3aMEHHTE FPOMO3KHIT KOMIPECCOP HA KOMNAKTHLIH HACOC

3 yMEHBUIUTH TEMIEPATYPY TEMIOHOCHTENA

4 yBeNnu4MTH TEMTIEPATYPY TEIIOHOCHTENT
5 Uuka Pencnna na neperperom nape no3pojsier:

1 oBecrieuuTs Goiiee BLICOKOE JABICHHE MAPOB TEIIOHOCHTES

2 yBENMMHTh pecypc Jeraneil napopoil TypOHHBI, H3-3a CHIDKCHHA OMACHOCTH
KOPPO3HH

3 yBENHYHTE TEMNEPATYPY TEILIOHOCHTENA

4 yBENUYHTE TEIIOEMKOCTh TENIOHOCHTENS
6 TepMoAHHAMHYECKAS CHCTEMA — OTO:

| COBOKYNHOCTb MATEPHAMBHBIX TEJ HAXOJMAIIMXCA BO B3aMMOMCHCTBHH C
OKpY>KaIOLHI1 cpefoii

2 COBOKYMHOCTH MATEPHANBHBIX TE/l HAXOJALIMXCA BO B3aHMOJEHCTBHM APyl C
pyrom

3 COBOKYMHOCTH MATEPHANBHBIX TEN, HE B3AMMOASHCTBYIOLIMX C OKpPY:KAKOLICH
cpeaoii

4 COBOKYMHOCTH MATEPHAIIBHBIX TEJ, HE B3aHMOASHCTBYIOWINX JAPYT C APYTrOM
7 Yrkamare, Kakue (uU3MUCCKHC  BOAHYHILI  SIBASIOTCS OCHOBHBLIMH
TEPMOAHHAMHMCCKHMH NAPAMETPAMY COCTOSINHS:

1 abcomorHag Temneparypa T, yaenbsHbiil 00beM v, IIOTHOCTL P

2 aGconoTHOE AaBieHHe p, YAeNbHbI 00BEM v, IUIOTHOCTL P

3 aBcomornaa remneparypa T, aGcomoTHoe JaBACHHE P, IOTHOCTE P

4 abGeomoTHaa Temneparypa T, aGeo/noTHOE JNaBjieRuE p, yAenbHbLT 00bem v
8 TepmoannamuuecKkoe paBHOBCCHE CHCTCMbI 3AKII04ACTCSL B TOM, YTO:

| cocTOosIHME TEPMOIMHAMMYECKOIT CHCTEMBI MEHAETCA B TEHEHHE BPEMEHH

2 BCe TEPMOJIMHAMHYECKHE MAPAMETPLI MOCTOAHHEI BO BPEMEHH H OJIHHAKOBLI BO BCEX
TOUKAX CHCTEMDbI

3 COCTOSIHHE TEPMOMHAMIYECKOIl CHCTEMBI MEHAETCA B TEUEHHE JHIlL HEKOTOPOro
BPEMEHH

4 cocTosIHME TEPMOAHHAMHYECKOI CHCTEMB! MOCTOAHHO MEHACTCA
9 ¥ramuTe aHAJIUTHYCCKHI BHA YPABIEHHS COCTOSIHS 3ANHCANHOTO A5 0XHOr0
KHJIOTPAMMA HACATBHOIO ra3a:

I pv=RT
2pV=MRT
3pv=NkT
4 p=nkT

10 Ykaxure GopmyJIMPOBKY, KOTOPAN e OTHOCHTCS K MIEPBOMY 3aK0Ny
TEPMOAHIIAMHKH!

| 9Heprust He HCUE3AET W HE BOIHMKACT BHOBb, OHA [HILL NCPEXOMHT H3 OJHOrO BUAA
B APYroii

2 mobas Qopma ABHAKEHHs criocobHa W IOMKHA MPEBPAILATHCA B MOOYI0 NPyryio
(popmy ABHIKEHMS!

3 «seuHblii» ABMTATEAb MCPBOTO POJAA HEBO3MOMKECH, MPHYEM [O/L  «BEUIILIMY
JBUFATEIEM MIEPBOrO POIA IIOHUMAETCS MAaIIHA, npowsBoisiiad pabory Ge3 aTpar IHeprim

4 JBIDKYLLASE CHUIA OTIPEJIENSETCH MCKIOUHTENLHO PA3HOCTRIO TEMNEPATYP, TO €CTh
OJIHO TENO JOKHO HMETh TEMIEPATYPY KK MOYKHO BhILIE, A APYrOE — KAk MOMKHO HHIKE

13



11 ¥Yka:kure GopmyInpoBiKy, KOTOPas OTHOCHTCSA K EPBOMY 3AKOHY TEPMOJAHNAMHMICH!

1 9HEprus HE MCYE3AET W HE BOZHUKAET BHOBb, OHA JTHIIE MEPEXOANT H3 OJHOTO BHIA
B JIPYroft

2 TEWIOTA HE MONKET MOJHOCTBIO TPEBPAUATECS B MEXAHHHECKYH) YHCPruio, a
MEXAHH4ECKAT JHEPIHsA B TEMIOTY - MOMKET

3 BHYTPEHHSIS JHEPrHA HE 3ABHCHT OT BHJA TEPMOIHHAMHYUECKOrO TIpoLiecca

4 paGoTa 3aBUCHT OT BH/A TEPMOAHHAMHYECKOTO ITpoLecca
12 PaboTa pacmmpenns —3To:

| nepenaya 3HEPrum OT OAHONO TENA K JPYIOMY CBA3AHHAs C yMCEHbLICHHEM 00beMa
pabouero TeJia MK ¢ €ro MepeMELEHHEM B IPOCTPAHCTRE

2 mepefava HHEPrHH OT OMHOrO TENA K JAPYroMmy CBA3aHHaA C YBelHueHHeM 0ObeMa
pafouero Tena MM ¢ €ro NEPEMEILEHHEM B [IPOCTPAHCTBE

3 nepenaua YHEPruM OT OJHOrO Tela K APYroMy CBAIZAHHAS ¢ H3MEHeHneM o0bema
pabouero Tena Wik ¢ €ro NepeMeleHneM B POCTPaHCTBE

4 nepejauad IHEPIHH OT OAHOTO TENA K JPYTroMy He CBA3AHHAA C H3MCHEHHEeM ofneMa
pabouero Tena MM ¢ ero NEePeMELICHHEM B MPOCTPAHCTBE
13 YkamuTe, OT UEro 3aBHCHT BEIHYHHA pabOTHI:

| oT KOHEUHOrO M HAYANLHOrO cocTosHuA pafoUero Tena, a TAKGKE OT MYTH MpoLecca
2 OT KOHEUHOrO i HAYAILHOrO COCTOAHUA TEPMOIHHAMHUECKOH CHCTEMBbI
3 or nyTH Apolecca
4 oT XapakTepa W IyTH npouecca
14 Tennora — 3108

| maxpousnmeckas (opma mnepenaud 3HEPrHH, TPH  KOTOPONl HMEET MECTo
W3MEHEHHE JABIEHHSA Tena

2 wmakpo(m3uueckas (popMa HepeiauH IHEPrHM, NPH  KOTOPOiIl HMEET MECTOo
H3menenne oGbema Tena

3 wmakpousuueckas (opma nepejauM HEPruM, NPH  KOTOPOIl HMMEET MecTo
H3MEHCHHE TEMIICPATYPhI Tea

4 MuKkpo(u3HUecKas (popMa Nepeaau JHEPruy, KOTopas Hepeiacres CHCTEME Hepes
€€ rPAHHIILI B ONPEACICHHOM MPOIIECce
15 YicamuTe, 4T0 NOHHMACTCH MO BHIPAIKCHHEM «BHYTPEHUSIS JHEPrHst HACAJILHOIO
raan:

| moHMMaeTca IHeprus, onpeAeIAtowas CBA3h MENKY JaBleHHeM i 00beMoM
2 NOHMMACTCA KHHETHUCCKAS DHEPIHsl, CBA3ANNAA C ABHIKEHHEM MOJIEKY
3 NOHHMMAETCA IHEPrHs, ONMPEISIAOLIAs CBA3L MEN/IY JABICHHEM I TEMITEPATypOii
4 TTOHHMAETCS KHHETHUCCKAA JHEPTHS, HE CBA3AHHAA € ABIIKCHHEM MOJICKYI
16 YRaKHTe AHATHTHUCCKOC BLIPAIKEHHE NCPBOTO 3AKOHA TEPMOAHHAMIIKH:
1 AQ=TAS
2 p=nkT
3pv=RT
4 6Q =dU + 5L
17 ¥kamure GopMyaHPOBKY NEPBOTo 3aK0HA TCPMOTHHAMHKH:
| TNoasemernas Teruora MACT HA YBEIHYEHNE €€ BHYTPEHHEH 3JHeprud u Ha
COBEPLICHHE BHELIHEIT paboTsl
2 B annabartnoii cucreme 00MeHa TENNOTo# ¢ okpyxaioweii cpenoii Her
3 HauBonee 3KkOHOMHYHBIM ABASETCA H30TEPMHYECKIIT IpoLece Cuaris
4 BeuHblit ABNraTeib HEBO3MOKEH
18 ¥YieabHast TEII0EMKOCTE — ITO:

| KOMMYECTBO TEILIOTL, COODIWIEHHOE ra3y B MNPOLECCE K H3MEHEHHIO €ro
TEMMEPATYPELI MPH YCIOBHH, 4TO PA3HOCTh TEMIIEPATYP AB/ACTCA KOHEUHOI BEIHUHHOI

2 KOMMUECTBO TEma HEeoDXOAMMOE JUlSl HarpeBaHWs EAHHHLLI BEIISCTBA, YTOGLI
H3MEHHTDb €ro TEMICPATYPY HA OJMH IPaLyc

3 OTHOIIEHHE TEMIOThL COOOLIAEMOIT B IPOLIECCE ra3y K H3MEHEHHIO €r0 TEMICPATYPhl
IPH YCAOBHH, HTO PA3HOCTD TEMIIEPATYP HCHE3AOLIE Masla

4 KONMYECTRO TEM/Ia H3MEHAIOLIErO TEMIIEPATYpY ra3a Ha OJIHH [Panyc
19 Kakoe 3 npeacTaBieHHbIX BbIPAKEHHIT ABJAsieTCs ypaBHennem Maiiepa:

1 AQ=T AS

2Q=AU+L

Jg-¢=R

4 pv=RT
20 YraskuTe aHATHTHYECKHE BHI NEPBOro 3aKOHA TCPMOJHNAMHKH MPHMEHHTEILHO K
H30X0PHOMY Npoueccy:

1q=cy(T2=T))

2q=p(va—vi)
31=cdTi-Ta)
4q=c(T2—Ti)

21 Ykamure AHATHTHYCCKHIT BH MEPBOro 3aK0na TepMOAHHAMHKH NPHMEHHTENbHO K
H30TEPMHSCCKOMY [TpOLecey:

Lg=plva—vy)
21=c(T\~Ty)
3g=c(T,-Ty)

4q=cy(T2=T))
22 YramuTe anaJHTHUCCKHII BUA NEPBOr0 3aK01a TEPMOAHHAMHKH NIPHMCHHTCILIO K
n3o00apHomy npoueccy:

Ll=c(T—Ts)
2 q= Cp(Tl _Tl)
3q=pva—v)

4q=cyT2=T))

23 YkamuTe anajauTHYCCKHii B NEPBOT0 3AKOHA TEPMOAHIAMHKH NPHMEHHTEILIO K
aguadarnomy npoueccy:

lg=c(T,-T))
2q=p(v2—v1)

3 q= Cp(Tng;)
4]= CV(T| = Tg)

24 MuoroeTynenuarhblii npouecc C:KATHA ¢ NPOMEIKYTOUHBIM OXJIAKIACHHEM M03BOINCT;

| ymensuTs paboTy cocaTis KoMIpeccopa
2 nonyunts GoNee BLICOKOE JABICHHE
3 YMEHBLIIHTL BEC KOMOPECcopa
4 YyNpocTHTL NPOLECE CocaTHst
25 llpouece cRaTHA B KOMTPeCCOpe siBISETCS:

| u3oTepmuuecknm

2 w3odapHLIM

3 NOMUTPOMHEIM

4 amnabaTHbIM
26 Yxamure GopMyupoBKRy, KOTOpPast He OTHOCHTCS KO BTOPOMY 3aK0HY
TEPMOAHHAMITKH?



1 npupoaa caMoIpoOH3BONILHO CTPEMHTCA K Golee BEPOSTHOMY COCTOAHHIO

2 B IBMTATENE HEBO3MOXKHO BCIO MOABS/ACHHYH) TEIUIOTY MpPEeBpaTuth B paboTy, 4acTh
3T0ii TEIIOThI TEPAETCS WIH OTBOJHTCS

3 9ueprus ABIKETCH OLHOZHAUHOMN (JYHKIMEH COCTOAHISA

4 uepo3moxHo Ge3 3aTpaThl PadoThl MEPEAaTh TEMIOTY OT XONOLHOrO HCTOMHHKA K
ropsuemy
27 Yiaxure BLIPAKEHHE, CBA3LIBAIOUICE NEPBLIil H BTOPOii 3AKOHBI TEPMOJHHAMHKH:

1Q=AU+L

2AQ=TAS

3TdS=du-+dl

4pv=RT
28 L{MKIaMH HIH KPYTOBBIMHE NPOUECCAMH HA3ZLIBAIOT:

1 npoueccsl, B pe3yJibTate KOTOPLIX padouee Telo HE BO3BPALIACTCH B HAYANBHOC
COCTOAIHHE

2 NpOLECehL, B KOTOPBIX pafouce Te/Io He B3aHMOEHCTBYET C OKpYIKatoLIEii Ccpeoii

3 npoueccsl, B KOTOPBIX pafouee Teo B3IAUMOAEHCTBYET ¢ OKPYKAIOLIEH cperoi

4 npouecchl, B pe3ynbTaTeé KOTOphIX pafiouee TENO BO3BPALIAETCHS B HAYATLHOC
COCTOAHHE
29 MpsiMble HHKABI — 9TO:

| LMITIBI, HA OCYLIECTBICHHE KOTOPLIX HE pacxojyercs pabora

2 UMICIBI, B KOTOPLIX TEILIOTA peBpaliiaercs B padory

3 UMKJIBL, B KOTOPBLIX TCIUIOTA HE MPEBpalaeTcs B paboTy

4 UMKIBL, HA OCYLUECTBIIEHHE KOTOPEIX pacxoayercs paboTa
30 OdGpaTHbie UHKALI — 9T0:

| LMKITHI, HA OCYLIECTBIEHHE KOTOPLIX pacxonyerca padoTa

2 UMKABL, B KOTOPBIX TEIIOTA HE npespatiaeres B padoty

3 LMK/bL, B KOTOPBIX TEMLIOTA NPEBpaiiacTea B paGoTy

4 LMKIIBI, HA OCYLLIECTRIIEHHE KOTOPLIX HE pacxojyercs pabora
31 ®opmyaa anst repmuyeckoro KITJI umeer sun:

11, =1-(Ta/Ty)
2M,=1-(TV/Ty)
37, =1-(kq)

41, =1-(C/Cy)

32 ¥KauTe, B 4eM OTJHYHE TEIJIOBOr0 HACOCA OT XOJOANILHOI MALHNLI

| B HAZIMYMH Hacoca

2 B Gonee Boicokom KITJ{

3 B oTCyTCTBHM LMKIa Penkima

4 B yposHsix remneparyp Ty u Tz
33 Viamure, M3 KAKHX TEPMOAHHAMHYCCKHX TIPOIECCOB COCTOMT HACAJLNDLI LHIT
IOPHINEBLIX ABHTATEAEH BHYTPENHEro cropanns paboraomux npn V=const:

| 12 — u30TepMHUECKOE paciiHpeHie (MOABOA TEMmIoThl (). 2-3 — aamwadarHoe
paclmpenue; 3-4 — H30TEPMHUICCKOE CRaTHe (OTBOA TEILIOTLI (2); 4-1 —anmabarvoe cxkarne

2 1-2 — ammabarnoe paclumpenne; 2-3 — HIOTEPMHYECKOC paciiupexue (NnoaABoix
TEMoTH q2); 3-4 — agnabarsoe cxarue; 4-1 — H30TEPMHUUECKOE CKaTHE (OTBOJL, TEIIOTHI ) )

3 1-2 — ajumaGaruoe ckarie; 2-3 — H300apHOC PACIIMPEHHE (NOABOL TCIIOTEI ) ); 3-4
— aanabaTHoe paciunpenie; 4- 1 — H30X0pHOE OXJIaRICHNE (OTBOJL TEMIOTLI (2)

4 1-2 — anuabaTHoe cxcarue; 2-3 — H30XOpHOE Harpesauue (MOABO TEMOTH ;); 3-4 —
aanabaruoe pacumpenye; 4-1 — H30XOpHOE OXJTAKAEHHE (OTBOA TEIIOTEI ()
34 YamuTe, 03 KAKHX TEPMOAHHAMHYCCKHX MPOUECCOB COCTONT npamoii unkn Kapno:

1 1-2 — apnabarHoe cxcatne; 2-3 — H30XOPHOE HArpeBauue (MOABOJL TEIIOTHI ()); 3-4 —
annabaTHoe paciiipenne; 4-1 — H30X0pHOE OXNAMACHHE (0TBO TETIIOTHI (2)

2 1-2 — u30TEpMHYEcKOe pacLiHpeHHe (MomBoA TernoTel ), 2-3 — agmabarHoe
pacuupenne; 3-4 — H30TEPMUIECKOE CIKATHE (OTBO TEMIOTH (); 4-1 — apuabarHoe CikaTHe

3 1-2 — annabarnoe cxxarue; 2-3 — n3obaproe paciuHpenue (NoABoM TEmToTEI (;); 3-4
— anuabarHoe paciiupenue; 4-1 — H30X0pHOE OXNAKACHHE (OTBOJL TEILIOTHI ()

4 12 — aguaGatHoe pacumpenme; 2-3 — HM30TEPMHYECKOE pacLIHPEHHE (IOABOA
TEMIOTH (2); 3-4 — aguadaTHOE CIkaTHE; 4-1 — H30TEPMHUUECKOE CKATHE (OTBOJL TEILIOTHI ()
35 YKAKHTE, H3 KAKHX TEPMOIHIAMHYECKHX MPOLECCOB COCTONT 00pATHLIH UMK
Kapuo:

1 1-2 — agmaGarvoe pacwmpenue; 2-3 — H30TCPMHYECKOE pacilHpeHHe (MOABOL
TENnoTH qa); 3-4 — anuabarnoe cxarue; 4-1 — H30TEPMHUYECKOE CIKATHE (OTBOJL TETUIOTEI qi)

2 1-2 — aguabarnoe cucarue; 2-3 — H30XOPHOE HArpeBanye (M0ABOA TEIUOTHI ¢); 3-4 —
aanabarHoe paciunperne; 4-1 — H30XOPHOE OXNAKASHHE (OTBOJL TEMIOTEI (z)

3 1-2 — u3oTepMHYECKOE DACLIHpeHHE (MOABOA TemjaoTsl qy); 2-3 — apuabaTHOS
pacuupenie; 3-4 — H30TEPMUUECKOE CKATHE (OTBOJ TEMNOTHE (); 4-1 — annabarHoe ckarne

4 1-2 — anuabatHoe cKarKe; 2-3 — u3oGapHoe paciupeHne (IoABOA TeIIOTh q;); 3-4
— aauaGaryoe paciuipenne; 4-1 — H30X0pHOE OXJIKIEHHE (OTBOJL TEMNOTEL ()
36 CoBOKYNHOCTHL MTHOBEHHBIX 3HAYEHHIT TEMNEPATYP BO BCEX TOYKAX H3Y4AEMOr0
NPOCTPAHCTBA HA3LIBACTCS:

| MIOTHOCTBIO TEMIOBOIO NOTOKA
2 TEMTIEPATYPHBIM TPALHEHTOM
3 TEMIOBLIM MOTOKOM
4 TemneparypHbIM MOJIEM
37 I'comeTpHYECKOe MECTO TOUCK € 0AHHAKOBOI TeMNepaTy poii nasniBacres:

| TenaoBLIM MOTOKOM

2 TeMIePaTypPHBIM FPaTHEHTOM

3 M30TepMIHECKOi MOBEPXHOCTLIO

4 NNOTHOCTBIO TEILIOBOrO IOTOKA
38 TensooOmen Mekay ABHAKYLICHCS CPeAoii H MOBCPXHOCTHIO KAKOro-Anbo Teaa
(TBEPAOTO, MHIKOr0 HJIN ra3000pa3noro) naspiBaloT:

| TennooTaavei

2 TEMIonpPOBOAHOCTLIO

3 u3nyucHHeM

4 rennonepepaqei
39 Mepenoe TEIVIOTHI CTPYKTYPHBIMH YACTHIAMH BCUICCTBA (MOJICKYIAMH, ATOMAMH,
NIEKTPOHAME) B NpoLecce HX TEINIOBOro ABHKCIHS HA3BIBAIOT:

| m3nyueHnem
2 rennonepenadei
3 rennooriaveii
4 TennonpoBOAHOCTLIO
40 Mepeaaya TEIOTH B BAKYYME MOMKCT MPONCXOAHTD TOJIbKO:
| rennonepenaueii
2 KOHBCKLIMEH
3 TenAoMpPOBOAHOCTHIO



4 u3nyueHuem
41 JIpnsken e TEMIOHOCHTES, BO3HHKAIOWEE 101 AelicTBHEM MACCOBLIX CHJ PA3IHIHOH
MPHPOADLI, HAZLIBACTCSE:

| BeIHYKACHHOM KOHBEKIHEIT

2 u31yHeHHEM

3 cBo0oAHON KOHBEKLIMEH

4 gouBeKuueii
42 JIpuzken e TENJI0HOCHTENS, BOSHHKAIOLIEE MO/ AciicTBHEM BHEINHHX CHI (¢
MOMOLULIO HACOCA, BEHTHAATOPA, BETPA), HA3LIBAETCSL:

| BBIHYK/IEHHOIT KOHBEKLHE
2 KOHBEKUMEH
3 uznyueHnem
4 cpofoHOI KOHBEKLIHEH
43 Kakoe 13 npeacTaB/ieHHbIX BRIPAXKeHnil aRagerca aonom Pypoe:

l q = (TM\‘ *T\:)
2 E =c(T/100)"
3 q= Aweol(T1/100)" - (T2/100)*)

4q=-Agrad T

44 Kakoe us npeactasienusbix Bpipasennii sigjasierest 3aiconom Credana-bonbumana:
lq=-hgrad T
2 CI =a {T'»: i Tc)

3 E=¢(T/100)"

4 A T=2,9x10" MK
45 Yiamnre, KAKoe N3 NPCACTABACHHLIX BLIPAMKCHMA NCNOAL3YCTCS LIS pacyera
Temobmena H3JTYHCHHEM MEAAY TBEPALIMH TEJAMH:

1Q= ot (Tyx—T)F

2Q= E('r ~Ta)F
6 Cl1 2

i Y Ty
7 Q:Sup":ll'n([ﬁJ *(ﬁ] J

4q=-hgrad T
46 UirrencnguKkanua KOHBCKTHBHONO TENJI000MEHA npejnojaraer:

| paspyuienue mOrpaHuuHOro cnos, 06pazoBaHHe KPYMHBIX BHXPEH, yBelanucHHe
cTeneHu TypOyJIEHTHOCTH NOTOKA

2 yBENMYEHHE TEIIONPOBOAHOCTH CTEHKH, PaspylieHHe [OrPAHHYHOrO  Closl,
00pasoBaHHe KPYIHBIX BUXpEi

3 ysenndenne pasMepoB TCILIOOGMEHHOI MOBEPXHOCTH, pa3pyUIEHHE NOrPAHHYHOrO
c110s1, 00pazoBaHKeE KPYIHLIX BUXPEC

4 yBeAMUCHME JIYMHCTOrO TEIUIOBOTO M0TOKa, 00pasoBaHue KPYNHbLIX BHXPEIl,
YBEAHYEHHE CTENeHN TYPOYIEHTHOCTH I0TOKA
47 TensiooOMen KN, B KOTOPBIX /IBA TCIIOHOCHTES ¢ PAIHYHBIMH TEMNCPATY pAMH
TEKYT B NPOCTPAHCTBE, PA3ACACHHOM TBEpAOii crenKoii n remaoodmen B KOTOPBIX
MPOHCXOANT 32 CUET KOHBEKIHH H TENJIONPOBOAHOCTIN, HAZLIBAIOTCS !

| peresepaTiBHLIMI TSTUIOOOMEHHIKAM I
2 peKynepaTHBHLIMH TEMI000OMEHHHKaM I
3 CMECHTENLUBIMI TEMI000OMEHITHKAM I

4 TennooOMEHHHKaMH € BHYTPEHHHUMH HCTOQUHHIKAMU TEILIOTHL
48 TennooGmennn KH, B KOTOPbLIX 0/1HA K T JKe NOBEPXHOCTHL HArpeBa, uepes
onpeaeNieHHbIC NPOMEKYTKH BPEMEHH, OMbLIBACTCS TO FOPSiYUM, TO XOJM0ANLIM
TEIMJIOHOCHTCJIEM, H TenjioodmMel B KOTOPLIX NPOHCXOAHT B HECTAUHOHAPHBIX YCIOBHIIX,
HA3bLIBAIOTCH!

| pexymepaTHBHEIMH TEILTOOOMEHHHKAMA

2 CMECHTETLHBIMH TEMTO0OMEHHHKAMH

3 TennooOMEHHHKAMH € BHYTPEHHHMH HCTOYHHUKAMH TEILIOTHI

4 pereHepaTHBHLIMH TETUI00OMEHHUKAMH
49 Tenao06GMeHHHKH, B KOTOPBIX TEIJIONEPEAAta OCYIECTBASETES NPH
HEMOCPEACTBCHHOM CONPHKOCHOBEHHH H CMELUCHHH FOPSAYEro 0 XoJI0HOTO
TeNJOHOCHTEIS, HAZBIBAKTCS:

1 percHepaTHBHLIMH TEN1000MEHHHKAMH

2 cMECHTENLHBIMH TEMT00GMEHHHKAMHU

3 pexynepaTHBHLIMH TEMTO0OMEHHUKAMH

4 TennooGMEHHHKAMH C BHYTPESHHUMH HCTOUHHKAMH TEIUTOTHE
50 Ten100GMEHHUKH, B KOTOPLIX OAWI TEMIOHOCHTEIbL OTBOAHT TCINIOTY, BBLICJICHHYIO
B CAMOM ANNAPATE, HABIBAIOTCS:

1 TerI000OMEHHUKAMM C BHYTPEHHHMHE UCTOYHNUKAMH TETLIOTHI

2 pEXyNepaTHBHBIMH TEMI000MEHHHKAMH

3 percHepaTHBHBIMH TEILTOOGMENHHKAMH

4 cMECHTENTBHEIMH TEITOOOMEeHHHKAM I
51 ¥kakuTe, WTO SBASCTCH UCALI0 KOHCTPYKTHBHOTO PACHETA TEILI00OMENNLIX
ANnapaToB:

| ompeaeneHne TEMIEPATYP TEMIOHOCHTENA Ha BLIXOAE M3 TeMIo0OMEHHHKA H
KONHYECTRO INepefaBacMoii TEMIOTel, MpH 3TOM JomkHa OMTh  3alaHa  mowasb
[IOBEPXHOCTH TernnoobMena

2 onpeneseHHe MACCOBLIX PACXO/IOB TETIOHOCHTENEH

3 onpesencHue KOMHUSCTBA MepeaBaeMoil TeroThl

4 onpemencune niomaan paboueii MOBEPXHOCTH TEIU0oBMeHa
52 YKRAKHTE, YTO SIBJASIETCS! WEIBLIO TPOBCPOUIIOND PACHETA TEII006MenbIX
annmaparos:

| onpeseneHHe KOMHUECTBA NMEPEIaBaCMOil TEMIOTEH

2 orlpeie/icHUe TEMIIEpaTyp TEIIOHOCHTENA Ha BBIXOAC M3 TEnnooOMEHHMKA H
KONIHYECTBO [MEPEAaBacMoii TErUIoTel, MpW ITOM JomkHa ObTh  3a1aHa  WIOWAb
MOBEPXHOCTH TENI00OMEHA

3 onpesenenue paboueii MOBEPXHOCTH TEMI00OMEHa, NPH FTOM JAOKHO ObITh
H3BECTHO! KOMMUECTBO MNEPEABAEMOIiT TEMIOTH H H3MEHEHHE TEMIEPATYPbI TEMIOHOCHTENET

4 onpejie/ieHHe MacCcoBBIX PACX0I0B TEIIOHOCHTENEIT
53 Kaxoe H3 npejcTaBICHHBIX BhIpakenuii apasercs saconom Huorona-Puxmana:

o e 4
I 1 1,
Q=¢g,, ¢ F [ﬁj '{ﬁ)

A
2Q= E(TCI —Te)F

3Q=0o(Tx—TOF
4q=-Agrad T



54 Koo duumenT Tenaooraaun oL —371o:

| MAOTHOCTE TEMIOBOTO HOTOKA TIPH MPAJHEHTE TEMIIEPATYPLI PABHOM EAHHULE

2 TErUIoBOii MOTOK, OTHECEHHDIH K €IHHHLE IUIOLLAAH

3 KOJMHECTBO TEIUIOTDHI, MEPEaBACMOE B €AMHHUILY BPCMCHH HEpe3 MPOH3BOILHYIO
TIOBEPXHOCTh

4 MIOTHOCTbH TEMUIOBOTO MOTOKA MENY TEIIOHOCHTENEM M CTEHKOH NMpH PasHOCTH
TEMMEPATYP B OJIMH IPayc
55 KoappuunenT TenaonpoBoaiocTH A —oT0:

] KOMMYECTBO TEMNOTHI, MEPEIABAEMOE B ECAMHHLY BPEMCHH HEPE3 MPOH3BOILHYIO
MOBEPXHOCTh

2 [UIOTHOCTE TEIJIOBOTO MOTOKA MPH FPAJHEHTE TEMTIEPATYPbl PABHOM €AWHHLE

3 WIOTHOCTL TEIIOBOFO MOTOKA MEXIY TEIUIOHOCHTENEM M CTEHKOH [pH PasHOCTH
TEMMEPATYP B OJMH rPagyc

4 TernIoBoil MOTOK, OTHECEHHBIH K eAMHUUE TUIOLIAIH
56 ViaskuTe, KAK0iH KPHTEpHil N0100uA XaPAKTCPH3YET HHTEHCHBIOCTL TENI000Mena
HA TPAHHIE CTCHKA-KHAKOCTH?

1 yneno Hyccensta Ny =
A
w

2 yueno Peinosibica Re= —
Vv
3 uneno [Mpavaras pp =Y

a

3

4 uueno Mpacroda ¢, - PEoT
2
Vv

57 Ykaskure, KaKoH kpuTepuii noj00us onpeaesiaceT XapAKTep ABHKCHHS JKHAKOCTH:
3
1 uucno [pacroda ¢, - PEAT!
2
v

2 uneno [panaras pe=Y
a

i wi
3 uncno PeitHonbaca Re=—
v

4 wneno Hyccennta Ny=2"
A

58 Viaskure, KAK0i KpHTepHii noao0us onpeaeisieT Bansinue GU3nIecKnx caoiicTn
JKHAKOCTH HA TCILIOOTAAMY:

s w
1 uncno Peiinonbiaca Re=_l
v

2 uneso Mpanaras pe=Y
a

3 uncno Hyccensta Ny = @l
3
ATI
4 uncno Cpacroda Gr = ﬁiz—
v

59 Viamure, Kakeii KpuTepnii No0dHA XapaKTepH3yeT HHTCHCHBHOCTE CBOGOANHOrO
ABHIKCHHS HHAKOCTH:

20

v

1 uucno [panarna pyp =

2 uncno Hyccensra Ng = &1
p

. - . wi

3 uncno Peiinonbaca Re = —
v

3
4 wueno Tpacroda g, - PEATI
2
Vv
60 Yiamure npuiyHniaibuyio PAsHULY MEKIY TENIONPOBOAHOCTLIO H
Temonepeaayeii 4epes NI0CKyI0 CTeHKY

1 nanuuue wim orcyreTie KO(G(HUHEHTOB TEMUIONPOBOJHOCTH ¢ 00CHX CTOPOH
CTCHKH

2 HATHYHE HIIH OTCYTCTBHE TEIIOBOTO MOTOKA MEpe3 CTCHKY

3 HaM4UE MW OTCYTCTBHE TEMMCPATYPHOTO IpajnenTa

4 HANMYHE WM OTCYTCTBHE KO(WPHLMEHTOB TEIUI00TaauH ¢ 00EHX CTOPOH CTCHKH
61 Unrencuduranus TeniooGmena HeobXoAnMa IS TOro, 4TobsL:

| MOBBLICHTH Pecype TerIooGMEHHOro anmnapara
2 yIy4IIKHTE NAPAMETPhl TEMIOHOCHTEN
3 BLIPOBHHTb TEMIEPATYPHOE M0JIE TEATOHOCHTES
4 cHU3HTDL rabapuTel TEMIEOOMEHHOrO anmapara
62 MMopnaoK pACHOIONKEHHS NOTPANHYIBIX CI0CB MO X0y MOTOKA:

| TypOyaeHTHbIH, TAMHHAPHDIIT, [IEPEX0LHbLI
2 naMHHAPHBIH, MEPEXOIHbI, TYPOYNEHTHBIH
3 nepsudHBIl, NEPeXOAHbIH, BTOPHYHBIIT
4 TaMUHAPHBI, TYPOYJIEHTHBII, NEPexo I bl
63 INepenoe TENAOTHE B JAMHHAPDHOM HOTPAHIYIOM CJI0€ TPOHCXOANT:

| TenonpoBOANOCTLIO

2 KOHBEKIHEH

3 u3yHeHHEM

4 Terutonepenaveit
64 Ilepenoc TemIOTEl B TYPOYJICHTHOM NOTPANKYHOM ¢JI0€ NPOHCXOAHT TIABHLIM
obpaszom:

| TEMIONPOBOAHOCTLIO
2 KoHBEKUHEL
3 u3ny4eHnem
4 tennonepenaqeit
65 Morpanu4nbiii coii 06pasyeTcs noromy, ¥To:

| pMeeTes! TEIUIOBOI MOTOK MEXKILY CTEHKOI M ra30M HIIH JKHAKOCTBIO
2 ofTekaemas MOBEPXHOCTD LUIEPOXOBATAA
3 noapnsercs TypOYICHTHOCTD MOTOKA
4 ra3 1 KHAKOCTL 00JIAAI0T BA3ZKOCTBIO
66 Tenaonepeaata - 3102

I Npouece Nnepejladn TeroTsl B rasax
2 riepe/lava Ter1oTel OT KHAKOCTH K rasy
3 TEIJIONPOBOAHOCTL B IKHAKHX HITH l'ElBOOﬁ[]ﬂ'BIIhIX TCIHAX



4 mpouecc mepesauM TEMIOTHl OT OHOr0 TENJIOHOCHTENS K ApYroMy uepes
PAsIENIOLLYIO HX CTEHKY
67 Besinunua, obparHan KodGOUUHEHTY TenJonepesatu - 37o:

| cOnpoTHBNEHHE TEMNNONEpEaaue

2 k03 (pHIMENT TEMNONPOBOAHOCTH

3 ko3 pUUHENT TEMIOOT A M

4 xo3puumenT H3MYUEHHA
68 MaTepuan MoKeT OBITH HA3BAN TCIUIOBLIM H30JAATOPOM, €C/IH Y Hero Koy(pduunent
TENJI0NPOBOJHOCTH:

12 <0,02 Br/(mK)
22<0,2 Br/(mK)
3 %<2 Br/(mK)
4% <20 Br/(m-K)
69 B zaxone @ypre q =-A(dT/dn) 3naK Munyc XapaKrepusyer:

| oTpHLATENBEHOE 3HAUCHHE KO HIMENTA TEMIOOTAAUH
2 OTpHLATENBHOE 3HAUCHHE KO HITMEHTE TEMIONPOBOAHOCTH
3 nPOTHBOMONOIKHOE HANIPABIICHHE IPAJIMENTA TEMNEPATYPLI M TEMIOBOTO MOTOKA
4 IPOTHBOTIONOKHOE HATIPABJIEHHE TEMIOOTAAYH 1 TEIUIONEPEIauH
70 3uavenuc uncaa Re, XapakTepusywmee B Tpyde nepexoa JJaMHHAPHOTO
MOTPAHHYIOTO CJT0S1 NOTOKA B Ty POYJICHTHBII cOCTABIAET:

12300
2 10000
323000
4 100000
71 OGoGmennoe ypasuenue Tenaoodmena Nu= Re"PrGr’ nossossier paccunrars:

| uncno Tparamis JUIs BEYKHBIX HEDKEHEPHBIX MPHI0KEHHIT

2 wucno Mpacrofa s BascHLIX HHAKEHEPHBIX MPAIOMKCHHIT

3 TeruiooTaay JUIS BAMHDBIX HHKEHEPHBIX PHIOKEHHIT

4 TEnnONPOBOAHOCTb A BAMHBIX HHIKCHEPHBIX MPHIIOKCHHI
72 TenaooTaaua npu TYpOYJICNTIOM PC/KHME TCUCHHUS BBIUIC, YCM IPH JAMHHAPHOM,
T

1 ¢ MOMOLIBIO TYPGYNEHTHBIX MY/ILCALHIT HHTEHCHBHO MEPEHOCHTCA TEMIOTA, HEKENH
TENIONPOBOAHOCTBIO

2 TypOyneHTHBIE MyJbCAunH JAl0T OO0JEE BBICOKOE THAPOCOMPOTHRICHHE, HEHEIH
JNAMHHAPHBIT NOrPaHHYHLI CII0I]

3 B mepoM ciiyuae 60J1Ee BbLICOKAS TEIIIONPOBOJAHOCTb I0TOKA

4 B mepBoOM Cilyyae cCTh H3TYHUCHHE
73 KosyduunenT TenionpoBoiHocTH BO3PACTACT B CE/AYIOULCH N0CIEA0BATCALHOCTH:

I BO3JLYX, IEPEBO, CTA/Ib, ATIOMHHHI, MEIb
2 JIEPEBO, BO3AYX, CTAllb, ATOMHHHI, ME/Ib
3 BO3AYX, ACPEBO, AOMHHHUH, CTANL, MC/lb
4 BO3UYX, JEPEBO, CTAND, ME/b, ATIOMHHHUIT
74 Ilepexoa AaMHHAPHOTO NOTPAHHYMHOTO €105 B TYPOYJIeHTHBLII eBsi3an:

| ¢ BHIOM TEMIOHOCHTENS

2 ¢ norepeil MOTOKOM YCTOIMHBOCTII
3 co 3HAYEHHEM CKOPOCTIH MOTOKA

4 ¢ BA3KOCTLIO [10TOKA

75 CoGoanas KONBEKLHSI:

1 xapakrepusyercs Oosee BBICOKMMH KOI((HIHEHTaMH TETNOOTAAYH, HEKEIH
BBIHYIK/ICHH S

2 xapakrepusyerca Oosiee HM3KMMM  KO3((ULMEHTAMH TEIUIOOTAAYH, HEKETH
BBIHYIK/IEHHas

3 BooOiue He xapakTepu3yerca KoM (HIMEHTOM TEMIO0TIAuH

4 MMEET TIPUMEPHO OJIMHAKOBBIE KOA(D(HUIMEHTH TEMIOOTAAYH C BBIHYMIEHHOL
KOHBEKLMEH
76 YxkamuTe, KAKOBbI 0CHOBHBLIC NMPHILHIEI caM000pa30BAHMA:

| mempepniBHOCTE

2 ueneHanpasieHHOCTh

3 MHTErpaTHBHOCTE

4 cozunareNLHOCTh
77 YRAmRHTE, KAKHC HCTOYMHHKH 3HAHMI neolX0AMMO HCIONL3IOBATL MIs nNpouecca
caMoodpa3zoBaNHs:

| nuTeparypy (METOAHYECKYIO, HAYHHO-TOMYIAPHYIO U Jp.)

2 cerb HHTEPHET

3 cemuHapb! # KOH(EpEHIHN

4 cMexanky
78 Yiaxkure, 4TO OTHOCHTCS K KOHEUHOMY Pe3yJabTaTy mpouecca camooOpa3soBanus
CTyACHTA:

| NOBLILLIEHHE KAYECTBA OCBOCHHS NpeaMeTa

2 pazpaboTka HOBBIX HJEH M H300peTeHuii B mpeAcTaBneHHoil ofnacTn 3nauui

3 cHopoBKa

4 pons

3.2 Tunosnie BONPOCH! K JK3amMeny no aucunmiune « Tenjorexunkay B yeruoi gopme

Jzamenanronnnii Gumer Ne 1

| OcHoBHble nouATHA W onpeaeneHns. (OCHOBHBIE TEPMOJMHAMHYECKHE MapPaMETPhI
COCTOSIHHA
2 OCHOBHEIE MOHATHS W ONPEIENCHHS TEOPHH TermootMena.

JzamenanHounbiii Onser Ne 2

I Ypasuenue cocTosini HACAUILHOIO rasa.
2 CnocoGrl mepefaul TemoThl. TennonposoHoCTS.

DzameHaunonnbiii duaer Ne 3

I IlepBrIit 3aK0N TEPMOIMHAMUKH M €10 (pH3HYECKan CYIHOCTD.
2 [lepeHoc TErIOTHI TEMIONPOBOHOCTHIO NIPH CTAIHOHAPHOM PEKHME.

Dr3aMeHAUHOHHBIH Guner Ne 4

| AHAJIHTHYECKOE BLIPAIKEHIIE NIEPBOTO 3AKOHA TEPMOIMHAMHICH.
2 TennonpoBOAHOCTE MHOFOCHOIHOI IOCKOI CTCHIL

IK3aMeHATHOHHLI Oumer Ne §

| Meroabl camoobpasosaHis.
2 KousekTHBHBIT TEN1000MEI.



IKkzaMenanHoHHbI Dnaer Ne 6

1 Bropoii 3aKoH TepMOJHHAMHKH. DHTPOIIHS,
2 TennooOMeH H3NYUEHHEM.

DzamenanuoHnblii Onaer Ne 7

1 O6inas opMyIHPOBKA BTOPOro 3aKOHa TEpMOAMHAMUKY. PadoTa uuka.
2 JludepeHunaibHOE YpaBHEHHE KOHBEKTHBHOIO TeIo0dMeHa.

IK3aAMeHAUHOHHBI Gnurer Ne 8§

1 Tlpsaimoii umicn Kapio.
2 OGoGIEHHbIE YPABHEHHSA KOHBEKTHBHOIO TEMIOOGMEHA.

J3ameHaunonnbiii Guaer Ne 9

1 OGparnsiii nuin Kapro.
2 PacuerHble 3aBHCHMOCTH /Ui onpenenexist KoddhuumuenTos Tenootaaun. Tennooraada
MPA BEIHYIKICHHOM TEUCHHH TEMNIOHOCHTEILA.

Izamenaunonnbii onaer Ne 10

| Ananu3 TepMOAMHAMUMECKHX MPOLICCCOB MISAILHONO rasa. M3zoxopusiit u usobaprbiii
IIPOLECTh.

2 Cnosubie Bu/bl TernooOmena. Teronepeaaya.

Dxzamenauuounblii ouner Ne 11

| AHaTH3 TEPMOAMHAMHYECKHX TPOLECCOB MiealbHoro rada. M3sorepmuueckuii  #
anuabGaTHbI NPOLECCHL.
2 TennoobMeH U3IyHEHHEM.

Izamenaunonnsiii onner Ne 12

I MonnrponHbiii npouece i ero 06001AIOLICE 3HAMCHHE,
2 Tennonepenaqa 4epes rI0CKYO CTCHKY.

JezamenannoHubiii 6uaer Ne 13

1 Mipeanbibie UKIbI MOPLIHEBLIX ABUIATENCH BHYTPEHHErO CropaHus.
2 OcHOBBI pacueTa TenI000MEHHBIX arnaparos.

JK3aMeHannoHnbIi Gnier Ne 14

| Cpasuenne uminor JIBC.
2 TenonpoBoJHOCTD.

Ixzamenannounbiit Guser Ne 15

| Biiayksbrii BO3IYX.
2 OCHOBHI TEIUIOBOIO PACHCTA TCIIOOOMEHHBIX AMMapaTos.

IzamenaunHonnbii Oniaer Ne 16

1 Bopanoii nap 1 npouece npeobpasosanus 1 P-V anarpamme.
2 Tenonoii pacyeT PeKyNepaTHBHOTO TEMO0OMEHHHKA,

Jiczamenannonnbiii onner Ne 17
1 Boastoii nap i npouece npeoGpasosanns 8 T-S 1 h-S anarpammax.
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2 ONTHMANBHOE TIPOEKTHPOBAHKE TEMNI00OMEHHHKOB.

Fkzamenannouubiii 6uaer Ne 18

| Baaxmubiit po3ayx u H-d avarpamMma BIakHOro BO3ayXa.
2 OCHOBHBIE MPHHLMILI cCaMO00Opa3oBaHs

IxzamMenaunoHnblii ouaer Ne 19

1 [MepBblii 3aK0OH TEPMOAMHAMHKH.
2 TennonpoBOAHOCTb.

Ixzamenannonnsiii Guner Ne 20

1 L[MKnBI MapoCHIIOBBIX YCTAHOBOK.
2 [TepeHoc TemnoTs! TEMIONPOBOIHOCTLIO [PH CTALHMOHAPHOM PEKHME.

JzameHanHon LI Guaer Ne 21

1 [ukasl Penknna.
2 KOHBEKTHBHBIN TEIIOOOMEH.

DK3amMenannoHublil onier Ne 22

| INaposas XOMOAMILHAL MAIHHA.
2 Koneunslii pe3yaLTaT NpoLEcca caMmoopasoBanus.

JK3aMeHANHOHNBIT Guirer Ne 23

| Bropoii 3aK0H TEPMOJIHHAMHKH,

2 OcHOBBI pacueTa TerIo0OMEHHBIX aNiapaTos.
Ikzamenaunounbiii Gnaer Ne 24

| TepMoaHHAMHYECKMIT AHATH3 [IPOLIECCOB B KOMIIPECCOPAX.
2 OBoGIIEeNHbIe YPaBHEH S KOHBEKTHBHOIO Ternoodmena.

Jzamenaunonnbiii Guner Ne 25

| TepmonuHAMHYECKHIT AHATMS NPOLECCOB B KOMITPECCOPaX.
2 PacueTHble 3aBHCMMOCTH Ul ONpeencHus  kodduuuenta TennooTAa4H npH
BBIHYKICHHOM TEHEHHH TETUIOHOCHTEN.

JzaMenanHoHHBI OniieT Ne 26

| OcuoBupie nowstHs . onpeaencuus. OCHOBHBIE TEPMOAMHAMHYECKHE MAPAMETPLI
COCTOAHMS,
2 TennonpoBofHOCTh.

Iczamenauponnbiii Guier Ne 27

| YpaBueHue coCTosHus HACATLHOIO rasa.
2 Tennoo6Men H3IYUEHHEM.

Izamenanonnbii Gniaer Ne 28

I TlepBrIii 3aKK0H TEPMOAHHAMHKH.
2 Tennornepezaua 4epes miocKylo CTeHKy.

I3aMeHauHombii Guiaer Ne 29
| AHATHTHYECKOC BLIPAYKENHE MEPBOro 3aKOHA TEPMOIHITAMHKIL

25



2 OcHOBHBIE TIOHATHS H ONPE/IEIeHHs TEOPHH TENN00OMEHA.

Fzamenaunonubiii Guner Ne 30

"1 TennoeMKOCTh Ta30B M MOHATHE IHTANILITHH.
2 TernonpoBoaHOCTE.

Dxzamenannounnii Guner Ne 31

1 Bropoii 3akoH TePMOAHHAMHKH. DHTPOMMS.
2 Knacendurauus TeniooGMeHHBIX aMapaTos.

3.3 TunoBbIC BAPHANTEI 3aAaHKH IS KONTPOALHOI paboTnLl No ARCHUILTHIE
«Temnorexnuka»

3apaua 1
0 -
Hauansias Temneparypa Bo3ayxa ty = 150 C, macca m = 1,0 kr. Haiitu paory
HaMeHenus 00bLeMa, W3MEHEHHE BHYTPEHHEH OHEpPrMM H MOABEICHHYIO TEMJIOTY MpH
MOHTPONHOM PACIIMPEHHH BO3YyXa A0 AaBieHus p, = 0,1 MIIa u temneparypsl t; = 27

°C. lMoxasarens nomwrponsl N = 1,2, M306pasuTh npoliecc B PV — KOOPAMHATAX.

3apaua 2

Bosayx maccoii | Kr npu Ha9YaIbHOM JABIEHHM Py = 16x10° rlla 1 Temneparype
t,= 177 °C pacumpseres aguabaruo 1o naniensa p, = 4,5x10° rila. Onpenenurs
TEMMIEPAaTYpy BO3JyXda B KOHUE PACIUHPEHHA, M3MEHEHHE BHYTpeHHell sneprun u pabory
npouecca. M300pasuth npouece B PV — KOOpAHHATAX.

3anaua 3

B NOpUIHEBOM JABHIATENE BHYTPEHHErO CrOPAHHS rashl C HAMAILHON TEMIEPATypoii
t, = 1500 °C u nasnennem p; = 3,0 MIla pacumpserca nonurponno (n = 1,2) no
Jasnenus Py = 0,3 MIla. Onpesenuts paGoty paciwupenns i H306pasuTh NPOLIECS B PV —
1 T's — koopauHarax (rassi 0GNANAI0T CBOHCTBAMHU BO3IYXA).

Japaua 4

1 Kr Bo3syxa npu HadansioM jasnenun py = 0,4 MIla u Temneparype t; = 100
°C usmenser cBoe COCTOAHHC A0 NaBNEHHA P, = 0,1 MIla. Ompescints KOHEUHYIO
Temneparypy M COBepiucHHyio pafoTy, €cnu TPOLECe MPOHCXOMHT. a) H30XopHO, 0)
ajmabario. H300pa3uTh NPOLECCh! B PV — KOOPHHATAX.

3apaua 5

Bosayx npn nauanbHeix pasnenun 0,5 MIla u remneparype 40 °C amuabarno
pacumpseres 1o gasierns 0,15 MIIa. Bo ckoibko pa3 Jo/KeH YBETHUNTHCS ero oGbem n
kakoBa Oyner KoHeuwas Ttemneparypa. Onpesemuth paGory pacumpenns. Hsobpasuts
npoueee 8 pv — u TS — woopaunarax.

3anaua 6

= 0
1,5 kr Bosayxa cmnMaoT nomrrponte or py= 0,09 MIla n t; = 18 "C no

japieHus py = 1 MIla, Temneparypa npi 3Tom mosbimaercs jo ty = 125 ’C.
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OnpenenuTs MOKa3aTeNb NOIHTPONLL, KOHEHHBIT 00beM, 3aTpatueHHyI0 paGoTy H KOIHYECTRO
OTBECHHOI TermnoThl. M306pa3uTh npolece B PV — KOOPAHHATAX.

3anaua 7
B nonuTponHom npouecce 3ajiansl CIEIYIONKHE NapamMerpsl. Py = 1x10° rlTa, t, =

(1]
27 °C, pp= 1x10* rlla, v, = 0.12 MYk Onpenenute M0Ka3aTelb MOJUTPONEI,
NOABEACHHOE KOJIMYECTBO TEIUIOTHI H pafoTy mpouecca i 1 kr sosgyxa. MsoGpasute
npouece B PV — KOOPJAHHATAX.

3anaua 8§

Ob6neM Bo3yxa npu aguadarHom oxatiu B uwHaape [IBC ymenbimaerca B 12 pas.
Hauanenas Temneparypa o3ayxa nepen ciarueM ty = 77 °C, navannnoe masnenue P =
0,09 MIla. Onpenenurs TEMMEPATYPY M AaBJIEHHE BO3ayXa nocne ciacarua, M3obpasursb
npouecc B pv — u TS — koopamuarax.

3anaua 9

Bo3uyx B komuuectse 1 Kr npu u30LITOYHOM JaBjIeHHH, PaBHOM 1 aT U TeMneparype
27 °C pacumpsercs auaGatio 1o komeunoro oGvema V, = 10 m>. Oupenenurs
HAUWILHLIH 00beM M pafoTy, coBepiiacMyr Bo3uyxoMm. M3o0pasure mnpouecc B PV — u
Ts — koopauuarax.

3anaua 10

o, 0

1 kr posayxa npu navansnoii temneparype t; = 30 ° C u gasnenun py =0,1 MIla
CHHMMaeTes anHadaTtHo 0 KOHEWHOro jasneHHs P, = 1,5 MIla. Onpenenurs KOHEUHbII
o0LeM, KOHEUHYIO TeMIepaTypy W sarpaducHuyio pabory. M3obpasure npouecc B pY — H
Ts — koopaunarax.

3anaua 11

| kr Bosmyxa npu pasineHun py = 0,5 Mlla u Temneparype t; = 111 °'C
paciiMpaeTes NoAHTPONHO JI0 Aasnenus P, = 0,1 MIla. Onpenennts koneunoe cocrosnue

BO3AYXA, HM3MEHEHHE BHYTPEHHEH JHEPrHH, KONHUECTBO MNOABEACHHOH TEMIOTH W
noJy4eHHylo paboty, ecmi nmokaszarens nonutponst n = 1.2. M3o0pasute npouecc B pV —

KOOpAHHATAX.

3anaua 12

Bosiyx maccoii | kr cximvaercs wsoGapuo (P = 14x10° rlla) or nasansioro oGvema
vy = 01 MfKkr 10 vy, = 0,07 M. OnpenenuTs repenaj TeMIeparyp B NpOLIECCe,
OTBE/ICHHOE KOJIMMECTBO TEIUIOThI, M3MEHEHHE BHYTPEHHEH 3Heprun n paoTy mpoLeccd.
M3oOpasuTk npolece B PV — KOOpAHHATAX,

3apaua 13

1 kr Bo3AyXa MOJAHTPONHO PACLIMPSETCS OT HAYANLHOrO Aapnennsa 12 ar jgo 2 ar,

L1}
npuuem 00bem ero ysenmumncs v 4 paza. Hawansuan rtemneparypa pasma 127 “C.
OnpejenuTs MOKasarelb TOJHTPONLL, HAYAILHBI M KoHeuHbli 00bEMbI, KOHEUHYIO
Temneparypy u padory pacimpenus. Mso0pasure npouecc B PV — KoOpAHHATAX.

3apaua 14
B nopunesom ABUrareie BHYTPEHHEro CropaHH: rasbl ¢ HauanbHoll TeMneparypoi

t; = 2000 °C u nasnennem py = 3,5 MIla pacumpsiorea annabartio, Onpenenurs
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pabory paciumpenus o gasinexns 0,1 MIla (paGouee Teno - Bo3nyx). M3o6pasuts npouece B
pv — u Ts — koopaunarax.

Jajgaua 15

1,5 kr Bosayxa cxxuMalorT mosuTponHe oT py = 0,09 MIla u t; = 18 °C o

[ 0
pasnenns P, = 1 MIla. Temmeparypa npu 3ToM TmoBsumaeres jo € = 125 C.
OnpeeuTh NOKasaTelb MOMNTPONDI, KOHEUHBIH 0GbeM, 3aTpaueHHyi0 paboTy i KONHYECTBO
OTBeAeHHOIT TemnoTel. F306pasutk npouecc B PY — KOOpAHHATaX.

3apaua 16
OnpeaenuTh NOKA3aTelb MONHATPONDI, MOJABEAEHHOE KOMMUYECTBO TEIIOTH H padoTy
npouecca NpH H3MEGHEHMH COCTOSHMA BO3Ayxa (I xr), ecnM W3BECTHBI CHELYIOUHE

napamerper: py = 100 xTla; t; = 27 °C; py = 10* ifla; v, = =0,120kr. MsoGpasurs
NpOLECC B PV — KOOpIHHATAX.

3aaaua 17

HauanpHOe COCTOSHME BO3AyXa onpefensercs napamerpami: pp = 1 MIlan vy =
0,5 m*/kr. Haiitu xomeunsie 06beM W TEMIEPATYPY [PH H30TEPMUUECKOM CHATHH [0
nasnenus 3,0 MIDa u onpexenuts paGory caarus. M3oGpasnts npouece 8 pv — n Ts—
KOOpauHaTax.

3apaua 18

2 0 3
Bosmyx Mmaccoii | kr npu temneparype t; = 15 "C n pasnennu py = =7x10° rlla
3
pactpsiercs u3o0apHo 0 ofnema Vo, = 0,2 m™/ur. Onpegennrs KOHEHHYIO TeMIeparypy,
TIOJABEACHHOE KOJIMUECTRO TemnoThl 1 paGory npouecca. M3olpasurs npouecc s pv —

KOOP/IMHATAX.
3anaua 19
Jing usMepeHHs ManblX M3CBITOYHLIX AaBAeHuii Hian HeGONbLIMX  paspekeruii

(PUMEHSIOT MHKpOManoMeTpel (Pucynoxk 1.1).

1 - BO3AYXOBOA
2 - TpyGka mukpomaHomeTpa

Y /S

o =309

Pucynoxk 1.1 — Cxema Bo31yxoBo/1d I MHKPOMaHOMETPA
Onpeaenuts aGCONIOTHOE AaBjieiie B BO3ayXoroae 1, ecny juiiHa €roiba IKIIKOCTH

. 0
B TpyOKke mukpomanomerpa 2. waknoxensoii moa yrnom 307, pasna 180 mm. PaGouas
JkpAKeCTE — cnnpr, miornocteio p= 0.8 r/em”. Tlokasamus Gapomertpa 0,1020 MITa.
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[apnenne Beipa3nTh B Meranackamsix (MIIa), MusuMeTpax pTyTHOro cronGa (Mm. pr. eT.) 1
B KHJIOTPaMM-CHIAX HA KBA/PATHBIH CAHTHMETp (Kre/em™)

3apaua 20

B Tpybke mamomerpa 1 (Pucynok 1.2), coenmusiomeiics ¢ okpyxaromieii cpenoif,
umeercs cTo0 Boabl BeicoToil 50 mm. OnpenenuTh AaBieHHE P B PecHBEPE 2 H BHIPA3HTDH
ero B kumonackanax (klla), ecnu pasHocTs YpoBHEIT PTYTH B ManoMeTpe coctasnser 120 mm,
a Gapomerpuueckoe nasienne pg = 0,95 arm. [2].

1 - TpyBka maHomeTpa

2 - pecusep
. ——
5T P
=
b 2
n
e
=
=
(=1
:“_:L
1
= =
31 = =

Pucynok 1.2 — Cxema pecuBepa H MaloMeTpa

3anaua 21
[nockas cranpuasi €TEHKa MApoBOro KOTAa ¢ kod(pGHUMEHTOM TEMmIoNpOBOAHOCTH

A=454 u romupHoit & = 20 MM, OMBIBAETCA € O/IHOI CTOPOHBI FOPAMHMH Ta3aMi,

M-
a ¢ JIpyroii cropoHsl — Booii (PucyHok 1).

t,°C Aoawa A Auax

Ocpku ©

Pucynok | — PacnpejiefieHHe TeEMIeEpaTypbl NpH HEPEAAUC TENIOTHI MENLY ABYMSA
TETJIOHOCHTENAMH MEPES MIOCKYIO TPEXCAOITHYIO CTEHKY
TTpisem co Cropolbl BOAB! CTANLHAN CTEHKA NOKPLITA cloem makmi (A, = 2,325

= 4 MM, @ CO CTOPOHBI Ta30B — cioeM canct (A gy = 0,1163

T i 5
——K) TONMUHON 00

M -
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- 0 -
) TONMWHHON 8 gy = 2 mm. Temneparypa rasos t.'Kl = 800 " C, Bosnt tmz = 200

Br

0
C, KO3(YHULIHEHT TENNOOTAAYM OT ra3oB K CTCHKE Oy = 46,5 —g——H OT CTCHKH K BOJIE
M- K

M-

Br

oy = 1163 ———. Haiitn kod(ipuumenT Temonepenasn K ot ABIMOBBIX ra30B K BOAE,
m°-K

[JIOTHOCTb TEMNOBOr0 MOTOKA (| M TeMIEepaTypbl [OBEPXHOCTEl Tpexcnoiinoii mmockoil

crenin by, b, €, HE .

3apaua 22
Bammon, emiocTeio 70 41 HANOJHEH KHCIOPOLOM (02) CO  CHEAYIOLIHMH

napamerpamu: p = 98 arm., t= 20 °C. OnpegennTs Macey KHCIOPOAA.
3apaua 23

[lnotHocTs Bo3myxa P npu nasicHuy 102,365 wlla u remneparype 0 °C pasua

1,293 wer/n’, Uemy GyaeT paBHa NIOTHOCTb BO3MYXa npu Temneparype 20 °C w nannennu
1500 xlla?

3anaua 24

B Gamnone emkoctbio 100 1 cogepiuTes kicnopoa maccoii 117 wr npu Temneparype

0
20 °C. Onpeaenuts AaBjieHHe KHCIOPOAA B DAIIOHE, eC/iH Macca NMOPOKHEro Gannona 102
K.

3apaua 25
Jlng asToreHHoii crapky npupeyM Gamion kuelopola sMectumMocTsio 100 J. Haiirw
0
Macey knciopona, ecan ero gasienne 10,8 MIla npu temneparype 17 C. Hapyxmoe
aapnenne 100 klla.

3anaua 26
B GauioHe eMKocThio 40 51 HAXOAMTCA KMCnopoj npu aaenennn 112 ar. no

MaHoMeTpy, Temneparypa ero 37 " C, arvocepnoe pamrnenne papHo 736 MM. pT. CT.
OnpeennTs Macey KHCIOpo/ia H ero rioTHOCTh.

Japaua 27

OnpeaennTh KOMHUECTBO TEMIOTh], KOTOPoe HeoGX0MIMO TIOABECTH K 3 Kr BO3ayXAa,

1]
HAXOUILIETOCH B 3AKPBITOM COCYJe H MMEolero Temueparypy t; = 0 C u papneune

py = 0,1 MIIa, urobbr HarpeTe €ro 10 TeMIeparypsl 500 °C Onpenenirs KOHEUHOE

JaBieHHe.
3apaua 28
OnpeaeniTh KOTHIECTBO NOABEACHION TEMIOTH 0 paGoTy, COBEPLIAEMYIO 2 Kr azora

(N 2), npu ero nsoBapriom sarpesamin ot 100 10 600 Y C., ecnu nannenve p= 1 MIla.

Jajpaua 29

Bosayx, Maccoii 10 wr pacwupaerca wuwsotepmuuecku npu t= 400 °C or
HauanLHOro fasnekus Py = 800 klla g0 koweuroro ofwema V= 5 w’. Onpezeiurs

HauATbHbIH 00BEM, KOHEHHOE AaBieHie 1 paboTy paciiHpeHis.
3anaua 30
Kucnopoa (Oz) B KOJMYECTBE 2 Kr ainHabaTHO pacliupsercds OT Ha4aIbHOrO

COCTOsINUA Py = 1,0 Mila u tl = 227 °C 10 KOHEYHOr0 COCTOSHIL, OnpeenseMoro

nasieHueM p, = 0,1 MITa. Onpenenuts KOHEUHBIC NAPAMETPLL rasa (V, u ty) u pabory

pacuMpeHns.
Janaua 31
1 &r BO3AyXa MOJMTPOTIHO PACHIHPAETCA OT HAYATbHOro jasnenus 12 aTm 10

0
KOHEUHOro fannenus 2 aTm. Hauansuas temneparypa Boayxa pasna 127 °C. Tlokasaremn

nonutponst B = 1,2. Onpenenurs Hawanbuelii W KOHEWHbIH 0OBEMEl, KOHCHHYIO
TemMneparypy 1 paGoTy PaciipeHusl.
3anava 32

1 Kr BO3iyXa COBEpHIAET UMK/ C MOABOAOM TEIIOThl npu V = const. Hauansnoe

(i}
aGcouoTnoe aasnenue po3ayxa py = 0,1 MIla, nauansnas Temneparypa t; = 17 C.,a
wor
KI
OnpenenuTh NapaMeTPhl BO3AYXA B XaPaKTEPHBLIX TOUKAX LHAKIA, NONe3nyIo paboTy 3a UHKIT 1
KOJIHYECTBO OTBEGACHHOH TETUIOTHL.

3apaua 33
Llukn ¢ MOABOJAOM TEIUIOTHI IIPH MOCTOAHHOM O0LEME ONpeac/eH CHEeYIOmHMH

crenenp okatua €= 4,5, KonnuecTpo noseaeHHoil B uukie remiotsl ¢q = 1380

JIAHHBIMI: HAUAIbHbIE napaMerpol padovero Tena py = 0,1 MlIla, t; = 10 °C, a crenen
ckarus €=17,5, nasaenne p3 = 6,3 MIla, PaGouee Teno — 1 xr Boznyxa. OnpeaenuTs

tepmuyeckuii KIT/ n paboty uuiia.
3agaua 34
Jina mmcna JBC ¢ noisoaoM TEIOTHL B Opouecce P = const ONpeAenuTh

tepmuuecknii KILI 1, paGoty umiia lll W KOJIMYECTBO MO/IBEJCHHOH TEMNOTLL (¢, CCNH

u3pectno: padouce Teno — | Kr BO3AYXA, HAUATHHBIE napameTpst Bodnyxa py = 0,1 MIla,

=0 9C, nasnenie B KOHLE NOABOA TemioTht Py = 5,2 MIla, pacumpenue pabouero
Telta npouexonT a0 nasnenns py = 0,4 Mlla.

3apaua 35

Jlna nakna JIBC co cMElaHHBIM MOJBOJAOM TEIUIOTEL ONPEACHNTL b, Vi, Ti BCex

Kkpaiinux Touek nporeccos 1 Tepmuueckuii KITJL co crenyiommmy JaunbiMu: Py = 0,1

Mila, t; = 0 °C, p; = 5 Mlla, ps = 0,25 MIla, KonH4ECTBO TENAOTHL, MOABSACHIION B
_ % K,[I}K
nsoBaprom npouecce (; = 400 ——, pabouee Teno — 1 Kkr Bo3jyxa.
Kr

3anaua 36

JIst HAGAILHOTO LKA MOPITHEBONO JIBHIATENS ¢ MO/IBOJIOM TEMOTL IPH V = const
ONPEACNTh MAPAMETPLE BCCX OCHOBHBIX TOMEK, MONE3HYIO YAETbHYIO paloTy, yAelbHEIC
KOJIMUECTBA NOABSASHHOI 1 oTBeennoii TennoTel, Tepmudeckuii KITI unkna. Jaust: py =

#

31



0,1 MIla, t; = 47 °C, crenens cxarus € = 4,0, crenens nossiwenns aasnenua A =4,0.

Pa6ouee Teno — Bo3yx. TemnoeMkocTs pafouero Tena NPHHATL TOCTOAHHOI.
3apaua 37
JIns MACATBHOrO HMK/A NOPUIHEBOr0 ABHIATENs € NOABOAOM TEMIOTEL IPH P = const

ONpPEENINTh MAPAMETPBI BCEX OCHOBHBIX TOUEK, TNOJNC3HYIO YACIBLHYIO paboty, yaenbHoe
KOJMYECTBO NOABEAEHHOH U OTBEACHHOIT TerutoTel, Tepmuyeckuii KIT uukna. Jaus: py =

0,1 MIla, t; = 73 °C, crenens cxarns € = 20, cTeneHb NPEABAPHTENLHOTO PACLIMPCHHA

p =2, paBouee Ten0 — Bo3ayX. TennoeMrocTs padouero Tena NpHHATE MOCTOAHHOI.

3anaua 38
B UHK/IE MOPLINEBOr0 JBHrATEI BHYTPEHHErO CrOPaHHA CO CMEIIAHHBIM MOLBOIOM

]
TEMIOTEl HauaneHoe nasnenue py; = 0,1 MIla, navansHas Temnepartypa t; = 27 C,

. i/l
crenenn cwarna €= 15, xomuuecTBo MOABEACHHOH Temnmorel ¢y = 1340 ——,
Kr
nokazarens aguadaret Kk = 1,4, maxcumansnoe papsenue B uukne py = 5,5 MIla. PaGouee
IV
teno — soayx (Ryg,, = 287 —R—.). OnpesenuTh NapamMerTpbl B XapakTEPHBIX TOUKaX
KT -

upkna, paboTy CKATHA, PACIUHPEHHS H PafoTy UHMKIA, KONHYECTBO OTBEACHHOH TEMIOTHI,
tepmuueckuii KITJI wikna, a tawke tepmuueckuil KIJ wnkma Kapuo s nomydennsix
TIPEJIENIOB TEMIIEPATYP.

3ajaua 39

B uMkne NOpUIHEBOrO JABHrATENs CO CMCINAHHLIM TOABOJOM TEMIOTH HAYANLHOE

0
nmasnenue py = 0,1 MIla, navaneuas Temneparypa t,= 27 C, crenens oxatus
€=12,7, crenens mnoesimenus aasnenus A =1,4, cremens, npeasapHTebHOrO
pacumpenns p=1,6. PaGouee Teno — BO3AYX, TEIUIOEMKOCTH MPHHATL TOCTORHHBIMI

ﬂgi; Cp = 1,01 K'H—m), OnpeienuTs napaMeTPbl B XapaKTEPHbIX TOMKAX
Kkr-K KI -
uukag, paboTy CKATHA, paciupeHus n paboTy UMK, YAEIbHbIC KOJIHYECTBE NOABE/ICHHOH H
otseaeHnoii Termnotst i Tepmuueckuii KIJL uuxma,

3apaua 40

JIna LMKna ABMraTens BHYTPEHHErO CropaHus ¢ KOMOHHHPOBAHHBIM TOABOJOM
TEMJAOTHl PacXojl TOIUIMBA COCTABISIET 0,035 wr na 1 wr paGouero Tena. Hauanbubie

(ey = 0,72

napamerpei: py; = 0,0882 MIla, t; = 50 °C. Crenens cuarus € = 10. Makcumansioe
pasneHne B mukne 4 MIla. Onpenennrs Tepmuueckuii KL u jomo remiorsl romiusa,

M I

)
NOABEACHHOI B ipoliccce P = const. Tennora cropamis TOMINBA Q!. = =2926 ——.
KIr

PaGouee Teno obnaaact cBoiicTBaMH BO3/yXa.

3apaua 41

Jlns MKAa JIBHCATENsS] BHYTPEHHErO CPOPAHHS €O CMELIAHHBIM NOJBOAOM TEMIOThI
pacxoa Torusa coctagnaer 0,035 kr na 1 kr pabouero tena. Hasanbuas temneparypa s

nuKie pasHa 50 *C . makenmansnas temneparypa 2000 K. Onpenenyts repmunueckuii KITJT,
€CJIH H3MEHEHIE IHTPOITHIT B NPOLECCE MOABO/A TEIUIOThI IPH MOCTOSHHOM AABICHHH PaBHO

o K
0,32 e o % TG CEOPEUNA: TONIHER Qh = 293 KelL . Pabouee Teno obmapaer

Kr - Kr
CBOICTBAMH BO3YyXa.

3.4 Tunosbie BONPOCH] IS CAMOCTOATEABLHOI pAGOTHI CTYACHTOB N0 JHCUHIJTHIIE
«TenaorexnuKa»

1 [1epeunciure cnocobbl MOMyveHHs HU3KUX TeMneparyp?

2 Kaxue BemecTBa NPHMEHAIOTCA B KauecTBe paboqero Teia B XONOAMIIBHBIX
ycranoskax?

3 OGwscHuTe, KaKk NPOTEKACT LMK MapoBOl KOMOPECCOPHOH XOOMHILHON MAlIHHbL
(na Ts— amarpamme)?

4 M3 Kakux 937EMEHTOB COCTOUT XONOJMILHAA YCTAHOBKA M KakoW MpoLece
OCYLIECTRISIETCA B KOKAOM M3 HHX?

5 Yro Takoe xonommibHbI kod(puument? Kakoso cro conepicanne?

6 PusMuecKan CYHHOCT MPOLECCa TEIOMPOBOAHOCTH.

7 DopmynupoBka 3aKoHa Pyphe.

8 Yo HaseiBaeTCS TEMMEPATYPHBIM MojieM?

9 Yo Takoe H30TEPMUMECKas MOBEPXHOCTL H TEMMEpaTypHblii rpaqueHt?

10 dusnueckuii cMblch KOIPPHLIMEHTA TENIONPOBOAHOCTH?

11 Kax onpenensercs TeIoBoii norok Hepes Miockyio creHKy?

12 Kak onpeaensiercs TerioBoii NoTok Hepes UHIHHIPHIECKYIO CTeHKY?

13 Kaxoii mpouecc Ha3bIBaeTCH KOHBEKTHBHBIM TerooomMeHoM?

14 Kakoii mpoliecc Ha3bBAETCHA TEIUIOOTAAYETH?

15 Hanumure dopmyny sakona Heiotona — Paxmana.

16 Kakue (akTope! BIHAIOT HA HHTCHCHBHOCTH TEILIOOTAA4N?

17 Yem onpenenserca peskHM ABHKCHH KHIKOCTH?

18 Kaxwe wuncna (KpHTepHH) MoAOGHS ABIMIOTCA ONPEACHMIOLLMH B IpoLecce
TEMIOOTAAH NPH BIHYKIAEHHOM JBHKCHHH KHAKOCTH?

19 Hanuumre ypagsenue nooGHs AUTs BRIHYIKICHHOTO ABINKCHIS BO3LYXA.

20 O6bacuure dusuueckuii eMbicn uncen Hyccensra, Tpacroga, Tpaugrin u
Peiinonsaca.

21 Yo HasbIBAETCH MAPLMAILHBIM JaBieHHem?

22 Yro Takoe abconrornas BnaxkxocTs? Kax ona onpenenserca?

23 Yro Takoe prarocojepianme?

24 Yro Takoe oTHOCHTENbHAs BaakHocTh? Kak oHa onpeaensercs?

25 B uem pasnidHe Mexc1y HACBILUEHHBIM H HEHACIIEHHBIM BIAKHEIM BO3AYXOM?

26 Kak onpemensercs Ha hd— AHAPAMME TOUKA, COOTBETCTBYIOULAS JAHHOMY
COCTOAHMIO BO3ayXa?

27 Kak onpeaensaercs Temieparypa ToHKH pocki?

28 Kak W3MenaiorTes napaMeTpbl BIA}CHOrO BO3AYXA IPH HATPEBAHHK W OXJIKAEHHNHT?

29 Kak M3MEHAIOTCA NapaMeTpbl BO3AYXa NPH Cyluke marepHana?

30 Kax wso0paxaiores Ha hd— AHACPAMME OCHOBHBIE [TPOLIECCHI  H3MEHEHMS
COCTOAHMA BIAKHOTO BO3ayXa?

31 KakoBbl OCHOBHBIC NPHHIATILE caMmooGpasoBatis?

32 B uem 3akmouaercs cyTh camoobpasonans?

33 KakoBbl HCTOUHHKH 3HAHMIT U151 caMooOpazoBanma?

34 Kaxkupe BHABI JNEATENILHOCTH MOMKHO OTHECTH K OCHOBHEIM COCTABISEOLINM
npouecca camootpaszobannn?

35 KaxoB KoHEUHbL pe3yLTaT npouecca caMmoobpaioanus?



4 METOAHYECKHE MATEPHAJIBI, ONPEJAEJAIOIIUE ITPOLIELY PbI
OUEHUBAHUA 3HAHMI, YMEHHI, HABBIKOB M (/1) OIBITA
NAEATETLHOCTH, XAPAKTEPH3YIOLIMX ITAIBI ®OPMHPOBAHUS
KOMMNETEHIH

[lpuBoAATCA BHALL TEKymIero KOHTPOSA M KPWTCpHMM OLEHMBAHui  ydebuoii
JEATENLHOCTH MO KAKAOMY €C BHAY MO CEMECTPaM, COMIACHO KOTOPBIM MPOHCXOANT
HAUMCIIEHHE COOTBETCTBYIOMMX OaIoB.

Jlexumn OLGHHBAIOTCA MO MOCEIAEMOCTH, AKTHBHOCTH, YMEHHIO BBIAEIHTE [NIABHYIO
MBIC/IB.

JTaGoparopHbie 3aHATHS OLUEHHBAIOTCS [0 CAMOCTOATE/NLHOCTH BITIONHEHHA PaGoTEl,
[PaMOTHOCTH B O(OPMIICHHH, NPABHIILHOCTH BBINOIHCHML.

CamocTonTenbHas paboTa OLEHHBACTCH MO KAYECTBY H KOMHUECTBY BBIMONHCHHBIX
JAoMatiHHX padoT, rpaMOTHOCTH B O(OPMIIEHHH, NPaBHIILHOCTH BEINOTHEHHA.

TpoMeskyTOHHAS ATTECTALMA TPOBOAMTCH B (JOPME IK3AMCHA.

Kpurepun oOueHKH OK3ameHa B TECTOBON  (opme: KoauuecrTso Gamnos i
YIOBETBOPHTENLHO, XOPOWO, OTIHYHO. [l NOJYYeHHS COOTBETCTBYIOLICH OLEHKH HA
IK3AMEHE 10 KYPCY MCIONBL3YETCsl HAKOMMTE/bHAA cHeTeMa GaiiibHO-peHTHHIOBOH paboThl
CTYAEHTOB. UTOrOBAs OUEHKA CKAANBIBACTCA H3 CYMMbI GAJLIOB HIIH OLIEHOK, TOMYHEHHBIX M0
BCEM pa3/ieNaM Kypea i CyMMbl GAJIN0B MONY4EHHO HA IK3aMEHE.

Kpurepun OLEHKH YPOBHS 3HAHMIT CTY/IGHTOB C HCMIONL30BAHHEM TECTA Ha JK3AMENE
110 y4eOHOIl JAUCLHIUIHHE

Ouenka XapakTepHCTHKH OTBETA CTY/IEHTa
Ornuuno 86-100 % npasuiibHLIX OTBETOB
Xopouio 71-85 %
Y OBJISTBOPHTENLHO 51-70%
Hey10B1ETBOPHTENBHO Menee 51 %

KonmmuectBo GaUoB M OLEHKA HEYOBICTBOPHTCILHO, YAOBIETBOPHTENBHO, XOPOLIO,
OTAMMHO ONPEIEAIOTCS IPOrPAMMHBIMH CPEACTBAMH M0 KONHYECTBY NPABHIIBHBIX OTBETOB K
KOJIHYECTBY CyHaiiHo BeIOPAHHBIX BOTIPOCOB.

Kpurepun OLEHHBAHHS KOMIETCHIMI CITIC/yI0MIHE:

. Otsersl HMMEIOT MONHBIE pelenys (C NpasuibnbiM  otseTom). MX  comepianue
CRIICTENLCTBYET 06 YBEPCHHBIX 3HAHHAX OOYHaIOWErocs H O €ro YMCHHH DELiaTh
npodiecCHONANLILIE 3aA4H, OleHHBaeTea B 5 fannos (OTAHYHO),

2. Bonee 75 % OTBETOB HMMEIOT TONHLIE peLICHHA (€ ApaBuaAbLHBIM OTBeTOM). Mx
CONEMKAHNE CBHCTENLCTBYET O JOCTATOYHBIX 3HAHUAX OOYHAIOIErocs i ero yMeHUH
petath poeccHonanbHbIE 3anaun — 4 Gaiia (xopouwo):

3. He menee 50 % OTBETOB HUMEIOT MOJHBIC PELICHHA (C NpaBHibHBIM OTBETOM) KX
COJIEpIAHIE CBHIETENLCTBYET 00 YJIORICTBOPHTEMBHBIX 3HAHMAX ODYHaIOLerocs 1 o
€ro OFpaHHuEHHOM YMCHHH Peuiath npo(eccHONAIBHBIC 3aa4H, COOTBCTCTBYIOLIHE
ero Gyayuelt kpanumkaunn — 3 Gaia (yA0BIETBCPHTENLHO),

4. Meuee 50 % OTBETOB MMEIOT pEUICHHA C NPABHALHLIM OTBETOM. MX comepikanne
CBILACTENLCTBYET © Cinabbix 3HAHIAN OOYHAIOILEroCsk M Cro HeYMCHHI peniath
npoeccHoHabHbIE 3a1atn — 2 Gaa (Hey A0BIETROPHTENLHO).



