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1 NEPEYEHb KOMNETEHLHI C YKAZAHHEM 3TAINIOB UX .
GOPMUPOBAHNSA B MPOUECCE OCBOEHHS OBPA3OBATEJALHOM
NPOTPAMMBI

B pesynsrare ococrus OIOIT Sakanaspuara 1o HanpasrenHio noarorosku 35.03.06
Arpoutpkenepus, 06y4qalomuiics I0/DKeH 0BNALETh CHEAYIOWHME Pe3yasTarami obyucHus
110 aucuHnne «TerIoTexHHKa».

Ta6mnua 1.1 — TpeGonanns K pe3yibTaTaMm 0CBOSHH AUCUHUTITHHBL

Komnerenuus

I/IHJIHKIITOP JOCTHMKCHHS
KOMIOCTCHLIHH

TNepeuenb MIAHHPYEMBIX
pe3ynbTaros 00y4eHus 1o
JHCLMILTHHE

YK-2. Cnocoben
QUPENEISiTL KpyT
3a1a4 B paMKax
MOCTABJIEHHOIT Henu
H BEIGHPATE
ONTUMAILHEIE
croco0bl HX
PELICHHS, HCXO/ M3
ZEiiCTBYIOLIHMX
[PABOBBIX HOPM,
HMCHOIIHXCH
PECypCoB M
orpaHnueHHii.

YK-2.3. Pemtaer
KOHKpETILIE 331341
HPOEKTA 3aBIEHHOrO
KauecTna H 3a
YCTAHOBICHHOE BPEMS.

3uaTh: BO3MONKHBIE BAPHAHTDI
pelleHHsI KOHKPETHBIX 3ajau, 1o
noaGopy TEMIOTEXHHYECKOrO
060opy/10BaHNA 3a5BICHHOTO
KAuECTBA. 3

¥Mern: PHCCMH.TPHBE]TB OCHOBHbBIE
BO3MONCHBIE BAPHANTBI PELICHNA
KOHKPETHBIX 3844, No no;[ﬁopy
TEIIOTCXHHUECKOro oﬁopyn(mm{m;
3MIBJICHHOIO Ka4eCTBa.

Baaaern: Hasbikamu peLIeHns
KOHKPETHBIX 3anal, no HOJIGOFI)I
TCIUTIOTEXHHYECKOIO 060}))"3053}[[—!5{
3AIBJICHHOIO Ka4eCTBa H 3a
YCTEHOBJIEHHOE BPEMIL.

OI1K-1. Cniocoben
PeLuaTh THIIOBbIE
a1aun
Npo()ecCHOHANLHOI
JAESTENRHOCTH HA
OCHOBE 3HAHHIT
OCHOBHBIX 3aKOHOR
MaTEMATHUCCKHX H
CCTCCTREIHBIX HAYK
C NpHMEHEHHEM
HH(POPMAIHOHHbIX
TEXHOJIOHIL,

OIK-1.1.
Jlemoncrpupyer sHanme
OCHOBHBIX 3dKOHOB
MATEMaTHUECKHX,
GCTECTBEHHONAY UHBIX H
001Eenpo(ECCHOHATLHBIX
JUHCLIMTITHH,
HEOOXOAMMBIX IS
pelieH s THIOBBIX 3a/1a4
B 00nacTu
arpoHHKEHEPHH.

3uaTh: OCHOBHBIE 3AKOHbI
CCTECTBCHHOHAY HBIX JIHCITHTIIHIL,
3AKOHBI TEXHHHECKOIT
TEPMOJIHHAMHKH, TEOPHH
TEnNooOMEHa i METO/LL pacieTa
TEII00OMEHHBIX AMNAPATOR LTS
peleHus THIOBLIX 31a4 B
E]FPOHIDKCHCPHH.

¥mern: Ucnonnsosars
COOTBETCTRYIOLINE AHANHTHUCCKHE
METO/IBI UL [IPOBEIACHH PACUETOR
naeanspiX wuknos JABC,
HAPOCHIIOBBIX YCTAHOBOK,
TCIIOOOMEHHBLIX ANNapaTos i
HCMONIB30BaTh MOJYHEHHLIE
pe3ybLTaThl 418 BLIGOpa
KOHKPETHOTO THIIA
TEIJIOTEXHHUCCKOTO
obopyaosanus.

[PX]

Baaaers: Haswikamu noaGopa
JICMEHTOB CHCTEM OTOIIEHMU,
BCHTHIISILINN U FOPAUEro
BOJIOCHA0MKEHHA, YMETD
AHANU3HPOBATHL PAGOTY OCHOBHOIO
TEIIOTEXHHYECKOr0 000pY LOBAHKS
W MPHHAMATD KOHKPETHBIE
petienus no ynyuieHuo paboTh!
€r'0 Y3II0B.

OIlK-1.2.

HCFIOIIBBYB’I‘ 3HAHHA
OCHOBHbBIX 3dKOHOB
MATCMATHICCKHX H
CCTCCTBCHHBIX HaYIK JUTA
PELICHHA CTAHAAPTHLIX

3144 B arpOHHMCHCPHH.

3namo:

OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYHHBIX AHCLIMILIHI,
3aKOHBI TEXHHYECKOI
TEPMOJANHAMUKH, TEOPHH
TennooOMeHa 1 METO/bL pacueTa
TenIo0OMEHHLIX aNNapaToB Ut
pelueHHa CTaHAAPTHBIX 3a1a4 B
ArpoHIKEHEPHH.

Ymemo:

Henoan3opars COOTBETCTBYIOUIHE
AHATHTHYECKHE METO/IBE TPH
NPOBECHHA TEIIOTEXHHIECKHX
PAcUETOB [UTA PELICHMNS
CTAaHJAPTHBIX 3a/1aY B
arpoMHKCHEPHH.

Baademo:

Happixamu noaGopa 21eMEHTOB
TETMIOTEXHHUECKOro 0Bopy poBaHs
H NIPHHHMATh PEHICHHS 110
yAyHIEHHIO pafoThl Ero y3JI0B.
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Onucanine WKL OLEHIBInN

I, Ouenka CHEYAOBNETHOPHTENBIION CTABHTCH CTYJIEHTY, HE ODAALEBLIEMY HIT OINIIN (13 BACMEHTOR KOMNCTEHLHN, T.€ Oﬁil-lpy':h'llﬂll.le“y
CYLIECTBEHHLIE TIDUGA‘J}BI B 3HAHIKE OCHOBHONO NPArPIMMHOTO MATEPHANLL MO JCUHIIIHE, JLONYCTHBWEMY (TPHHLMIIEEE ownBri npi

10

PHMEHENIE TEOPSTHUECKIX HANMTT, KOTOPLIE HE NOIBOINIOT eMY TPOAOTHNTL oByvieitie I IPHETYRNTL K NPAKTHUECKOii tenTensioeTn Ge3
JIONOHITENLHOI NOArOTOBKI MO JAHHOI JUICLHIIHIE.

2. Ouenka -yOWICTROPHTEALHO) CTARIITCH CTYACHTY, OMNALICRIICMY MEMEHTAMH KOMNCTEHUI «3HATLY, T.C. TIPOABIBLICMY JHAHNI
OCHOBHONO MPOrPAMMHOrO MATCPHANA MO JHICLILILANNE B Offbeme, HEOOXOMMOM AU NOCICAYIOWErD ofyuens i npeeToAuLeii npakTiieckoil
ACATENBHOCTH, 3HAKOMOMY C OCHORHOI| PEKCMEHIOBANNOI NHTEPATYPOIl, NONYCTHRLIEMY HETOMHOCTI B OTRCTE HA JKIAMEHE, HO B OCHOBHOM
oBnanaomeny H1eo0X0MIMBIMIN SHIAMI JUTH HX YCTPAIeHiR NPH KOPPEKTHPOBKE CO CTOPOHb! IKIAMEHATOPI.

3. OUEHKA «XOPOUIOH CTABITCA CTYAEHTY, OLIAICHLIEMY ICMEHTAMI KOMIETEHLILI C3HATEY J (YMETh), NPOABHBLIENY NOMHOC SHAHNE

NPOTPAMMILOIC MITEPHATA 0 AHCUHTIINE, O y Y10 pek YIO INTEPATYPY, OONapysHBiieny cTabiutbHbli xapaxTep
suasnii 0 ymernil 1 cnocofHoMy & 11X camocTos My np y i 0 B XO/IE MOCHenyIUEro OOYHENNS 1l NPAKTIHCCKOI
e TeNEHOCTH.

4, Ouenra GOTAMMHO CTABHTCH CTYNEHTY, OBJSAEBUIEMY BMEMEHTAMI KOMIETCHUNI GIHATBY, (YMEThI |l GHMUIETED, NPORBHBLICMY
meecroponie i rayGoKie 3nanis NPOTPAMMIOrO MITEPHIA MO JHCUHILIHIE, OCBOHBUIEMY VIO 3 AOHOMIH YIO JINTEpATYPY,
OBHAPYKIKIUICMY THOPUECKIE CIOCOBHOCTH & MONHMARIIN, HAMOKENTTH 1T APAKTIHECKOM HICTONLI0BAHNIL YCROCHHBIX aunaniii,

5, Quenki ¢aTeNoN COOTBETCTBYET KPHTEPHAM OLRIOK OT <OTIHYHO} 10 «YNIOBACTBOPHTENLHO Y

6. Ouenxa ¢He 3a4TeloR CODTRETCTRYET KPHTEPHIO OUEHKH SHEY/IORICTHOPHTENLION.




3 TUIOBBIE KOHTPOJbHBIE 3AJAHIA HJIH HHDBIE MATEPHAJIDI,
HEOBXOJUMBIE JJIs1 OUEHKH IHAHWIi, YMEHHIT, HABBIKOB H (WJIH)
OTBITA JIEATEJLHOCTH, XAPAKTEPU3YIOIINX STAIIbI GOPMHUPOBAHMS
KOMMNETEHLHII B TPOLECCE OCBOEHHSI OBPA3OBATEJLHOI
NPOrPAMMEBI

Tatmuna 3.1 — TUIOBbIE KOHTPOMbHBIE 3aJaHNsI, COOTHECEHHLIC C HHAHRKATOPAMU

JOCTHKEHHS KOMTIETCHLHIT

HHILHKE[TOD JOCTHIKEHHS KOMIETCHIH

NoNe sapanuii (Bonpocos, GHIETOB, TECTOB H
nIp.) JUIs OLEHKH PE3Y/IETATOR 06yueHus 1o
COOTHECEHHOMY HHIMKATOPY JOCTHKECHHA

KOMMETEHLHH

.
YK-2.3.

PewaeT KOMKPSTHBIE —3ajauui  MPOCKTA
3asBACHHOr0 KAYECTBAa M 3@ YCTAHOBJICHHOC

Bapuaurst  3aganui i KOHTPOILHOIT
paGoTst no aucumikHe «TennoTexniKay:
1-20

BpeMs.

OTK-1.1.
JleMOHCTPHPYET 3HAHHUE OCHOBHbLIX 3AKOHOB
MaTEMATHYECKHX, CCTECTBCHHOHAYUMBIX M
06enpodhecCHOHATBHEIX JHCHHILTHH,
1EOBXOAHMBIX JUISL PELICHHS THIOBBIX 3adaY
B 061aCTH ArPOHHIKCHEPUH

Bonpockl K 3K3aMEHy 10 JHCLMILTHHE
«TemnoTexHuKay B TecToBoil hopme:
§-35

ONK-1.2.

Mcnosb3yer  3HaHHs  OCHOBHBIX  3aKOHOB
MATEMATHUCCKHX M ECTECTBEHHBIX HAYK UL
pelueHsl CTaHJAPTHBIX 3ama4 B
arponHIKEHEPHH,

Bapuantsl  3amauuii - Juisl KOHTPONLHOMH
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3.1 THNOBEIC BONPOCH K HK3AMCHY 10 IHCIHILIHIE «TenioTexnuKa» B TecToBoil popme
1 ¥VKasHTe, 4T0 PACCMATPHBALT PA3AC «TCXHIMECKAS TEPMOANHAMHKAN:

1 TEOPETIMCCKHE OCHOBLI MPEAMETA I 3AKOHOMEPHOCTH

2 NpUMEHEHHE OCHOBHBIX 3AKOHOB TEPMOIHHAMHIH K XHMHUECKHM OpoIcccam

3 3aK0HLl TEPMOAMITAMHKH IPHMEHHTCILHO K HpOLEccam B3AMMHOCO NPEBPALLEHHS
TeTIOThI B MEXAITHUECKYIO paBoTy I MEXaHIMECKOH paboThl B TEMJIOTY

4 NPUMCHCHHE QCHOBHLIX 3aKOHOB

nporeccam

TEPMOANHAM HEM K €l)ll'3lil(0-XIierI(| CCKHM

2 OTKPBITAS TCPMOAHHAMHUECKAS CHCTEMA —IT0:
| Cuicrema, KoTopas 0OMEHHBASTCA C OKpYKAIOLLEli CPEOil 1 BELICCTBOM
2 Cucrema, KOTOpas 0OMEHHBAETCS © OKPYIKALOLIE CPEI0iT 1t TEnoToil
3 Cuerema, KOTOpPas 0OMCHHBACTTA C OKPY;KAOLLCH CPEA0il KOTHUECTBOM IBIGKCHHI
4 Cucrema, KoTopas He HpeeT 00010UKH
3 AanabaTHoil HAZHIBACTCA TCPMOANHAMHYCCKAN CHCTEMA, KOTOPASL:
| OGMEHMBACTCA ¢ OKpYIKAtoLLeii CPe/loii BELECTBOM
2 OBMCHHBAETEA © OKPYHAIOLIETT CPE/oiT TCrIoToi
3 He Mo OGMEHNBATLEA ¢ okpykatotueli cpelofi TEMNOTOoIl

4 He MoET 0BMENNBATLCA ¢ OKpYHcaloLLeii cpeltoli BEecTEoM
4 [pica Penicuna 1a HACHLULUCHHOM NAPE M03BONANCT:

| oBecneunTh GOIEE BLICOKOE AABICHHE MTAPOB TEINOHOCHTEI

2 3aMEHHTL TPOMO3AKHIT KOMIPECcop Ha KOMIAKTHBIH HACOC

3 yMEHBLIHTE TEMIIEPATY Y TEMIOHOCUTES

4 yRenudHTL TEMICPATYPY TEMIOHOCUTENS
5 [luka Penkuna na neperperoM nape no3sojser:

1 oBeceunTh GOEE BRICOKOS AABIEHHE MapOB TCINIOHOCHTEI

2 yBeNH4YMTbH PECYpe aeraneii napoBoif TYpOMHBL, H3-32 CHHIKCHUA OnacHoCTH
KOpPO3HH

3 yBEIMUHTE TEMTIEPATYPY TETUIOHOCHTEA

4 yBENHYHTE TEMIOEMKOCTh TEMIOHOCHTEL
6 TepmonuamMuuccKas cHeTemMa — 3T0:

| COBOKYIHOCTh MATCPHANLHBIX TEll  HAXOUILIHNCH B0 B3auMOJEHCTBHH C
OKpy KatO1ILHit cpenoit

2 COBOKYIHOCTs MATEPHAILHBIX TEN HAXOAALWMXCH BO paumoeiicTBHI APyl €
apyrom

3 COBOKYIHOCTH MATEpHAIbHBIX TEI, HE B3AHMOJICHCTBYIOIMX C OKpyKaIoueii
cpenoi

4 cOBOKYMHOCTEL MATEPHANLHBIX TEIL, HE B3aHMOIEHCTBYIOLIHX JAPYT € APYTroM
7 Viakure, KAKHE  (IMMECKHE  BEJHCHUBL  SIBJSIOTC OCHOBHBLIMHE
TePMOTHIAMHYCCKHMH NADAMETPAME COCTOMINISL:

| aGeonoTran remneparypa T, yaenbiibiil 00beM v, IIOTHOCTL p

7 aBCOMOTHOE AABICHHE P, YACABHBIH 051LeM V, [ROTHOCTD O

1 aBcomoriag Temneparypa T, aGcomoTHOE JaBICHHE P, MOTHOCTE p

4 aBcomotHas Temneparypa T, abcooTHOE JaBICHHE P, yacHbHBIT 0GLEM V
8 TepMOAHHAMIYCCIKOE PABHOBECHE CHCTEMBI 3AKII0MALTCS B TOM, 4TO:

| coCTOANNE TEPMOAMHAMHUECKOT CHCTEMbI MCHACTCH B TEUCHNE BpEMEHH

2 Bce TCPMOJIMHAMKIECKHUE NAPAMETPEI TIOCTOAIHEL BO BPEMEHH I OJIMHAKOBbI BO BECX
TOYKAX CHCTEMBI

3 COCTOAHME TEPMOMMIAMHYECKOH CHCTEMbI MEHAETCA B TEUCHHC JIMIIL HEKOTOpOTO
BPEMEHH

4 COCTOSTHUE TEPMOAMHAMHUECKOH CHCTEMBbI MOCTOAHHO MEHACTCH
0 Viakure AHATHTHICCKAI BHL YPABHEHN COCTOS IS 3AMHCANNOTO LI5S OAHOrO
KHJOTPAMMA HACAIBLHOTO rasa:

1pv=RT

2 pV =MRT
3 pv=NKT
4 p=nkT

10 VicascuTe GopMYTHPOBKY, KOTOPASH HE OTHOCHTCR K NEPEOMY 3a1c01y
TCPMOAHNAMUICH

1 JHEpIrug He HeuesaeT W He BOZHUKAET BHOBbL, OHA JINIIDL TEPEXOANT H3 OZHOrO BIAA
B JIpyroii

2 mobas Qopma ABHKEHHI croco0Ha M JIOJBKHA TIPEBPallaThes B modylo pyryo
(hopmy JABHIKEHHS

3 «peunbliiy ABHrarenb NMEPROro  poaa HEBO3MOIKEH, NpHYEM O «BCUHBLIM»
JIBHTATENEM [EPBOrO pOaa MOHUMAETCH MATHHA, NPOI3BOIALIAN paﬁnTy Ge3 3arpar IHEPruu

4 By Las cuia ONPEACTSIETCA HCKJIOUUTENBLHO PA3HOCTLIO TEMIEparyp, To ¢CTh
OJIHO Teno JAOJIKHO HMETh TEMOEPATYPY KK MOKHO BBIILE, 8 IPYroc — Kak MOZKHO HIKE
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11 Vieasure OPMYJIHPOBKY, KOTOPAs OTHOCHTCA K NCPBOMY 3aK0MY TEPMOJHHAMHICH!

| SHEprusl HE HCUE3ACT U HE BOZHHKAET BHOBD, OHA JIHLIL IEPEXOJIUT M3 OIHOTO BHIA
B JIpyroii

2 Tennora He MOKET NOTHOCTLIO MPEeBPALATECS B MEXAHMUECKYIO JHEpPruio, a
MeXaHHUecKas FHePrus B TEMIOTY - MOMKET

3 BHYTpEHHSAS JHEPTHs HE 3ABUCKHT OT BHJIA TEPMOMHAMHYECKOTO TIPOLIEcca

4 paGoTa 3ABHCHT OT BHIA TEPMOLHHAMHUECKOTO npouecea
12 PaGora paciuHpenus —ro:

| mepesata IHEPIHM OT OJHOTO TEjA K ApYToMy CBA3AHHAA ¢ yMeHbIIeHHeM o0bema
pafioyero Tena Uik ¢ ero NepEMELiICHIEM B MpOCTPaHCTBE

2 mepejiaua JHEPrHy OT OJ(HOrO TEIa K Apyromy cpg3aHHAs C YBEIHUCHHEM 00beMa
pafouero Tea Uil C ero nepemMeLeHIeM B [POCTPAHCTBE

3 nepejavua IMEpruy OT OJHOrO Tena K JPYroMy CBA3AHHAA C HIMEHEHHCM obnema
pabovero Tema Wil ¢ €ro MEPEMELLEHIEM B HpOCTPaHCTDE

4 nmepenaua MMEPrHH OT OAHOTO TENa K APYromy He cpszanias ¢ wimeneneM ooneMa
pafouero Tena WK ¢ ero NEPEMELLCHHCEM B POCTPaHCTBE
13 Yiamure, 0T Yero 3apHCHT BEJIHYHIA paboTsbi:

1 OT KOHEYHOTO W HAYATBHOTO COCTOSHHs pabouero TENa, a TAIGKe OT MyTH npotecca
2 OT KOHGYHOrO H HAYAILHOro COCTOSIHUA TEPMOJHHAMUIECKOI CHCTEMbL
3 o7 myTH NpoLecca
4 oT XapaKrepa i MyTH npoLecca
14 Tenaora — 3T0:

| maxpodusuueckas Qopma MEpefadn  IHEPrHH, [P KOTOpOil HMEeT MECTo
U3MEHEHHE AABJICHHS Tena

2 makpousuueckas (popma rmepesatd  IHEpruM,  TpH KOTOPOil MMEET MECTO
usmenenie ofbema Tena

3 makpodusnueckas (opma repenaur IHEprum, TipH KOTOpOii HMECT MECTO
H3MEHEHHE TEMTIEPATYPbLI TE1a

4 mukpofhusnucckas popma nepeaadu dHEpriu, KaTopas [IEPEIAETCs CHCTEME HEpPe3
€e rpaHHLlbl B ONPEACICHHOM HPOLIECCe
15 VicazkiTe, T0 MOHUMACTCSL 101 BLIPAKCHHEM «BHYTPCHH JCPTIs HACANBLHOTO
razan:

1 NOHHMACTCH DHEPTHA, ONPEACIIOUIAL CBA3L MENLY JABICHHEM H oGBLeMoM
2 OUHMACTCA KMHETHUECKAs IHEPIHs, CBA3AHNAN C JBHKCHHEM MOICKYL
3 MOHMMASTCA FHEPrHsL, ONPEAEIAIOWIAN CBASL MEXKY NaBICHHCEM H TemrepaTypoii
4 LLONMMASTCA KHTCTHHECKAA JHEPIHs, HE CBA3AINA C ABHKCHHEM MOICKYI
16 Vicamure AHATHTHICCKOE BLIPAAKCHHE ICPBOO 3AK0IA TEPMOAHNAMITIH:
1 AQ=T AS
2 p=nkT
3pv=RT
43Q =dU + 8L
17 Vicascrre OPMYJIIPOBKY NEPBOro 3aK0HA TEPMOARIIAMIIH:
| TMomseiexnas TEIJOTa WICT HA YBEJIHUueHUe ce BHYTPEHHEIT JHEPrui 1 Ha
coBepuIenHe BHELE padoTsl
2 B aanabaruofi cucreme ofmena Teraoroii ¢ okpyscaloweii cpejioii Her
3 HanGomee SKOHOMIHHLIM SABBLETCA H30TEPMIMECKITT NPOLECC CmaTIA
4 Beuublii gBurarenh HEBO3MOMKEH
18 YieanHas TenI0eMKOCThH — 3T0:

| KONMUECTBO TEIUIOTH, COOOINCHHOE [Fasy B MpOLECCE K HM3MEHEHHIO ero
TeMMepaTyphbl NPH YCTOBHH, UTO PAHOCTL TEMIIEPATYP SIBAACTCA KOHEUHOI BemuuHHOT

7 KONMYECTBO TErmaa HEOOXOAUMOE Ui HArpesais CAHHMILL BelecTsa, “To0b!
H3MEHHTH Ero TEMIEPATYpPY Ha O rpasyc

3 OTHOLIEHHE TEILIOTH cO0B1ACMOiT B NPOLECCE rasy K H3MCHEHHIO Cro TEMIIEPATYPbl
[pPH YCTOBHIL, YTO PA3HOCTE TEMIEPATYP HCHE3AI0ME Mana

4 KOIHUCCTRO TEMIA H3MEHAIOUISTO TEMIIEPATYPY ra3a Ha Ok rpaiyc
19 Kaxoe u3 npeacraBJielnbIx BLIPAZKEHI SABJISCTCA ypaBHCHHEM Maiiepa:

1 AQ=TAS

2Q=AU+L

Je-&=R

4 pv=RT
20 Yiamure ﬂlIﬂJII!'['II‘IECKHi‘I BH] l]E[JB()FG 3AK0HA TCpMOJIHl]BMHKH ﬂpHMEI!HTEJ’!bHO K
H30X0pHOMY llpOllC('.Cy:

Lq=cyT2—T))
2 q=p{va—vi)

31=cyT=Ty)
4q=c¢(T2-T)

21 ¥Ykamure AHAJHTHYCCKME BH NCPBOT0 3aK0HA TEpMOAHHAMHKH npm MEHHTCILHO K
Ii'i()Tl?leI‘lCEICOM)‘ npouecey:

1g=plva—vi)

21=c(Ti—Ty)
3q=cyT2-T))
4 q =C|)(T2"TI)

22 ViAKHTE ANATHTHYICCKHIT BHI NEPBOTO 32K0HA TEPMOANIAMUKH NPUMEHNTCILIO K
13004 pHOMY npouecey:

L1=cy(T) = T2)

2q=ciT2~T1)

3q=plvz—vi)

4q=cy(T2-T)
23 VRaKHTE AMATHTHUCCKHIl BIL 1EPBOTO 3AK0NA TEPMOAHIAMIKH NPHMCHUTENLND I
ajuabariomy npoueccy:

1g=c{T2—T))
2q=p(va—vi)
3 q= C|3(T2 =Ty

4l=c(T)—To)
24 MBOroCTYNENuATI NPOUEEC CAATHSE € NPOMEKYTOUIBIM OX/IAKACHUCM N03BOIICT:

| ymelnbiuTs paboTy CRaTHA KOMIpEccopa
2 oy nTh DONIEE BHICOKOE 1ABICHHE
3 YMEHBLIMTEL BEC KOMIPECCopa
4 YIPOCTHTD MPOLIECE CHATIIS
25 [Ipolieee CHRATHSA B KOMIIPECCOpE ABJISCTCSE:

| H30TEPMHUECKHM

2 wioBapHbIM

3 HONUTPOTIHBIM

4 apnabariniv
26 Yiaskure GOPMYTHPOBKY, KOTOPAsI e 0THOCHTCA KO BTOPOMY 3AKOHY
TEPMOANHAMHKH
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| Ipupo/ia camorpoOM3BOILHO CTPEMHUTCA K GoNee BEPOATHOMY COCTOAHHIO

2 B JBUraTese HeBO3MONCHO BCHO NOJIBEACHHYIO TEIUIOTY NPEeBPaTHTh B paboTy, HacTk
ITOH TEIUIOTHI TEPAETECSI MITH OTBO/IMTCH

3 3Heprus ABpasieTcs 0AHO3HAYHOH (hyHKIHET cocTos M

4 Hepo3mokHO Oe3 3atparbl paboThl MEpeiaTh TEIUOTY OT XONOAHOI0 HCTOUHMKA K
ropsuemy
27 YKaKHTC BbIPAXKEHHE, CBAILIBAIOLICE NEPBLIA H BTOPOI 32K0NL! TEPMOHHAMHKH:

1Q=AU+L

2AQ=TAS

3TdS=du+dl

4pv=RT
28 UnkiaMu Win KPYroBbIMI MPOUECCAME HA3BIBAIOT:

| TNPOLIECChl, B PE3YJILTATE KOTOPBIX paGotlee TENO HE BO3BpAlEACTCA B HAYMWILHOC
COCTOSIHHE

2 npoleccel, B KOTOPLIX paboUee Teno He B3aUMOASHCTRYET ¢ OKPY AIOLICH CpCaoit

3 mpolecchl, B KOTOPLIX pafoUee Teno B3auMOACHCTBYET ¢ OKpPYKAIOLEH cpenoi

4 mnpouecchi, B pe3yibTate KOTOPLIX padouee Teno BO3BPALIACTCA B HaualbHOE
COCTORHHE
29 MpsiMbie UHKIBL — T0:

| LWHKIBI, HA OCYIUECTBICHHE KOTOPBIX HE pacxojiyercs padora

2 LMIIBL, B KOTOPBIX TEILI0TA NPEBPAILAETCA B padoTy

3 LWHKIIBL, B KOTOPBIX TEMJIOTA HE PEBPALIACTCs B padoTy

4 MBI, HA OCYIIECTBICHHE KOTOPBIX pacxoayercs pabora
30 Ofparubic HHKILI— 9TO:

| IWMKABL, HA OCYMICCTBIGHHE KOTOPBIX pacxoayerces pabora

2 UMKJIBL, B KOTOPBIX TEMJIOTA HE MpeBpatuaeres B padory

3 WHKIBI, B KOTOPBIX TEMNOTA IIPEBpataercs B pabory

4 B, HA OCYLIECTBICHIE KOTOPBIX HE pacxojyercs pabora
31 @opmyaa ansa repmuqeckoro KILL umeer eua:

I =1=(T2/T)
2 M, =1 —(T/T)
3m, =1-(Kq)
41, = 1-(CyCy)
32 Ycamure, B 4EM OTIHMHE TCILIOBOTO HACOLA OT X0J0ANIBLIOH MAIHIIbI:

| B HaTHuUIIM HACOCA

2 B Gosee Boicokom KIT/J]

3 B oreyrereun umiia Penkuna

4 B yporuax temneparyp Ty n T
33 Ykamure, U3 KAKHX TEPMOAHHAMHYCCKHX NPOLECCOB COCTOMT HACAALUBLIH MUK
NOPILIEBLIX ABHTATC/ICH BIHYTpPEHNCro cropanns padoraomux npu V=const:

1 1-2 — u30TepMHUECKOE pacuiMpenne (noAsoa Tennorel q); 2-3 — aauadaroe
pacimpenne; 3-4 — H30TepMHuEcKoe CRaTHE (OTBOJL TEIOTH ¢p); 4-1 — aanabarnoe cxarue

2 1-2 — apnabarnoe paciupenue; 2-3 — H30TEPMHYECKOE paclnpenHe (1oaBojL
TEIoThHI (p); 3-4 — anuadarnoe cucarne; 4-1 — H30TEPMHYECKOE CRATHE (OTBOA TCIIOTEL ()

3 1-2 — ymadarnoe cratie, 2-3 — n3obapuoe pactuupente (oABoA TCIIOTL q;): 3-4
— aauabarnoe paclupenue; 4-1 — H30X0pHOE OXNAKACHHE (OTBOL TEMNOTHI (z)

4 1-2 — apnabarnoe cxarue, 2-3 — H30XOPHOC HAMPEBaHHE (MOABOJ TEMAOTHI (;); 3-4 —
anuabarHoe paciuupenue; 4-1 — H30X0pHOe OXIANIEHHE (OTBOA TEIUIOTHI ()
34 Ykamure, U3 KAKHX TEPMOJAHHAMHYCCIKHX NPOUECCOB cOCTONT npsimoii nuka Kapno:

1 1-2 — annabaTHoe ckartHe; 2-3 — H30XOPHOE HarpeBaHue (MoABOJ TEIUIOTH ()); 3-4 —
aanadaTHoE PacMpeHne; 4-1 — H30XOPHOE OXJIAMIEHHE (OTBO/L TEIUIOTHI ()

2 1-2 — wsoTepMuueckoe paciumpenne (nmoasoj Temnotel (); 2-3 — ammabarnoe
paciumpenue; 3-4 — N30TepMHUECKOE CKaTHE (OTBOJ TETUIOTHE (); 4-1 — anuabarnoe Cixarue

3 1-2 — annabarHoe oxarue; 2-3 — uzoBGapHoe paciumpente (MoABOA TEmnoTsl q); 3-4
— apnabaTHoe paciunupenne; 4-1 — 130XopHOe OXNTaNCIeHHE (OTBO TEMIOTHI ()

4 1-2 — apgmabarnoe pacwmpenne; 2-3 — H3IOTCPMHUYECKOE PACIIHPEHHE (IMOABOA
TEIOTH q2); 3-4 — anuabarHoe ckarue; 4-1 — H30TEPMHYECKOE CHKATHE (OTBOJ TEMIOTHI (1)
35 Yiamure, U3 KAKHX TCPMOAHIAMHIYMCCKUX IIPOUECCOB COCTONT 00PATHLIH LHII
Kapno:

1 1-2 — aaumabaTHoe pacuiMpeHue; 2-3 — H30TEPMHYECKOE pacUIMpeHHe (MoaBoA
TEIOTH (2); 3-4 — annabatHoe cxacarue; 4- 1 — N30TEPMHUECKOE CHATHE (OTBOJL, TEMNOTEI ()

2 1-2 — ajmabarHoe cxarne; 2-3 — H30XOPHOE HArpEBaHNe (MOABOA TEILIOTSI ((); 3~4 —
apuabarHoe pacimpenne; 4- 1 — H30XopHoe OXTaKAECHUE (OTBOI TEIUIOTHI (2)

3 1-2 — u30TEpMHMECKOE paciiHpeHne (MOABOA TemioThl q;); 2-3 — aguabatHoe
paciunperue; 3-4 — H30TEPMHUECKOe CuaTHe (OTBOJL TEILIOTHI (;); 4-1 — aanabarHoe cxarue

4 1-2 — apnabaruoe ciarue; 2-3 — nzodapHoe paciHpeHHe (NOABOJ TEMIOTH q;); 3-4
— aguabarHoe paciHpeHHe; 4-1 — H30X0pHOE OXIMKACHHE (OTBOJ TETUIOTHI (z)
36 CoBokynuocTs MrHOBEHHBIX 3HAYEHHH TEMNepaTyp BO BeeX TOUKAX H3Y9AeMOro
HPOCTPAHCTEA HA3LIBACTCH:

| MIOTHOCTBIO TEIIOBOFO HOTOKA
2 TeMMEPaTYPHBIM TPAIHEHTOM
3 TEMJIOBBLIM MOTOKOM
4 TeMneparypHbIM TIONEM
37 leomeTpHUECKOE MECTO TOYEK ¢ OAHNAKOBOH TeMnepaTypoii nasLiBacTes:

1 TEIIOBBIM MOTOKOM

2 TeMIIEpPATYPHBIM IPAIHENTOM

3 M30TEPMHUECKOH NOBEPXHOCTLIO

4 INOTHOCTLIO TEMIOBOrO MOTOKA
38 TensooGmen mencay ABHAKYIEiicH cpeaoi H NOBEPXHOCTLIO KAKOro-muoo Teaa
(TBepaAoro, AHAKOro MK ra’oobpainoere) HalbLIBaIOT:

| Tennoornaueii

2 TerIonpoBOAHOCTLIO

3 uznyuennem

4 rennonepenadeii
39 llepenoe TEWIOTE CTPYKTYPHBIMH YACTHUAMH BELIECTBA (MOJIEKYIAMH, ATOMAMHE,
ICKTPONAME) B 11POLECCE HX TCIIOBOI0 ABHKCHHS HA3LIBAIOT:

1 msnyuenem
2 rennonepenaqeii
3 renuooriaveii
4 TeIoNnpPoOBOJIHOCTLIO
40 ITepegaua TENIOTHI B BAKYYME MOKCT NPOUEXOAHTE TOJILKO:
| Tennonepenayeii
2 koHBeKuUeii
3 TEMIONpPOBOAHOCTLIO



4 w3myqeHnem
41 JBH:Kelnne TENJIOHOCHTEI, BO3HHKAIOIEE N0/ /IeiiCTBHEM MACCOBLIX CHJI PA3JIHUHOIT
IPHPO/IbI, HA3BIBACTCH:

| BRIHYKAEHHOIT KOHBEKLIHET

2 H3yHCHHEM

3 ¢BoDO 11O KOHBEKLIMEH

4 KOHBeEKLIHEI
42 /IBusKense TENJ0OHOCHTEA, BO3HHKAIOMICE M0/ AeliCTBHEM BHEITHHX ¢ (¢
HOMOINBIO HACOCA, BENTHANTOPA, BCTPA), HA3LIBALTCSN:

| BbIHYKACHHOIT KOHBEKLIHETT
2 KOHBEKLIHEii
3 U3MYYEHHEM
4 cpoBoHOIlT KOHBEKIIHEH
43 Kakoe u3 npeacrapacunbiX BulpasKenuii sapasercs sakonom Pypue:

L q= o (Tx—Te)
2 E = ¢(T/100)"
3 q = Ameo((Ti/100)" = (T2/100)*)
4q=-hgrad T
44 Kakoe 03 npeicTaBacHHbIX BoIpkeHuii apasieres sakonom Credana-bGonbumana:

lq=-Agrad T

29= 0 (Tw=To)

3 E = ¢(T/100y"

4 A, T=29x10" MK
45 Y!cmnu’l'c. Kakoe mH3 npeacraBiacHHbIX Bl:l[)a?ICCIIHii HCMONL3YCTCH JUIH  pacucTa
TenjaoootmMena H3JTYUYEHHEM MC/KAY TBEPABLIMH TCJTAMM:

l Q Wil a(Tm7 E)F

A
20= g(TCI =Tl

Qe Fy {(%T '[!TTIJ]

4q=-Agrad T
46 Unrencupurkannn KOHBEKTHBHOIO TCII00OMEHA IIPEANOIATACT:

| paspyuicHne nOrpaHi4HOrO c¢nosA. oOpasoBaHHC KPYMHBIX BHXpEil. YBEAHUCHHE
creneHn Typﬁyﬂcnmocm MOTOKA

2 yBelHYEHHE TEMIONPOBOAHOCTH CTEHKH, DA3PYIIEHHE [MOIPAHHUHOIO  Clios,
oOpa3oBaHue KPYIHLIX BHXpeii

3 yBEIHUEHHE PA3MEPOB TEr00OMEHHOIT TIOBEPXHOCTH, Pa3pyIIEHHE MOrPAHHYHOTO
cnos, 00pa3oBaHie KPYIHBIX BUXPETi

4 yBemuueHHE JIYMHCTOrO TEINIOBOrO NOTOKA, 00pasoBaHHE KPYIHLIX BHXPEl,
YBEJIHYCHHE CTCHCHH TYPOYNCHTHOCTH MOTOKA
47 Teny1000MenHHKH, B KOTOPBIX ABA TENJIOHOCHTEIA ¢ PA3IHYHBLIMHE TCMNCPATYPAMH
TEKYT B [IPOCTPAHCTBE, PA3ICJCHIOM TBEPAOI CcTeHKOil I TenJ1000MeH B KOTOPBIX
NPOHCXOANT 32 CHCT KOHBCKILH H TEILIONPOBOAHOCTH, HA3BIBAIOTCS:

[ pCFCE[Cp(lTIlBIIb]Ml] TCH."[()OG]\'[@HH“l(ill\r{Il
2 pekynepaTHBHLIMI TETNOOGMEHHIKAMH
3 CMECHTENBLHBIMI TETIO0OMEHHHIKAM I

4 Tenno0oGMEHHHKAMH C BHYTPCHHHMH MCTOYHHKAMM TETIOTHI
48 Tensioo6MeH HHKH, B KOTOPBIX OJHA H TA JKe NOBEPXHOCTL HATPEBA, Yepe3
ONpeneaeHHbBIE NPOMEKYTKH BPEMEH T, OMBIBACTCS TO FOPSIMHM, TO X0J0AHBIM
TENIOHOCHTENEM, i TE1006MeH B KOTOPLIX MPOHCXOJHT B HECTAUHOHAPHLIX YC/IOBHSIX,
HATLIBAIOTCS:

| pexynepaTHBHLIMH TEMI00OMEHHHKAMH

2 cMECHTENBLHBIMHI TENNo0OMEHHUKAMH

3 Tenn000MEHHHKAMH C BHYTPEHHHMH HCTOUYHMKAMH TEILIOTHL

4 pereHepaTHBHLIMI TEMI00OMEHHHKAMH
49 Tenno00MEHHHKH, B KOTOPLIX TEILIONEPEIAYA OCY LIECTBINAETCS IPH
HEMOCPEACTBEHHOM CONPHKOCHOBEHHH H CMEIIEHHH FOPSvero 1 Xo0J01H0ro
TeMJIOHOCHTENS, HALIBAIOTCS:

| pereHepaTHBHLIMH TEIIOOOMEHHHKAMH

2 cMECHTENTBHBIMH TEMI00OMEHHHKAMH

3 pexynepaTHBHBIMH TEII00OMEHHIKAM I

4 Tenno0OMEHHHKAMH ¢ BHY TPEHHHMH MCTOUHNKAMU TEIUOTH
50 TennooGMenHHKH, B KOTOPBIX OHH TEILIOHOCHTEIL OTBOANT TEILIOTY, BbIAEJEHHYIO
B CAMOM ANNAPATE, HAILIBAKTCA:

| TennooOMEHHHKAMH € BHYTPEHHHMH HCTOMHIKAMH TETUIOThI

2 peKynepaTHBHBIMH TCTLIC0OMCHHHKAM I

3 pereHepaTHBHLIMH TEMI000MEHHHKAM N

4 cMECHTENBLHBIMH TErI00OMEHHIKAMU
51 ¥YxamurTe, 4TO MABISCTCA [EIbI0 KOHCTPYKTHBHOIO PACYETA TCNJIOOOMEHHBIX
ANNapaToB:

| onpejeneHue TEMNEpATyp TEIUIOHOCHTEN Ha BBIXOAE H3 TEmmooOMEHHHKA 1
KOJMHMECTBO IEPEAaBaeMOil TEMIOTh, HOpH ITOM JoKHa ObTh  33JaHa oAb
NOBEPXHOCTH TEnn000MeHa

2 onpeaeneHHe MACCOBLIX PACXOLOB TEILIOHOCHTENEH

3 ompe/c/ieHIte KOJIHYECTBA NCPeAaBaeMoii TCMIoThl

4 onpeaenexue MIOMAAH padoucii MOBEPXHOCTH TemIoo0MeHa
52 YKamure, 4TO SIBJAACTCS UETLI0 MPOBCPOMHOTO PACHETa TCMI00OMEHHBIX
ANNapaToB:

| onpeaeieHHe KOIHYECTBA NIEPSIABACMOH TENNOTEI

2 omnpeaenenve TEMIEPATYp TEIUIOHOCHTENA HA BRIXOAE W3 TErUoOOMEHHHKA H
KOJHHECTBO NEPEAIBAEMOI TENAOThl, OpPH 3TOM Io/bkHa OblTes  3ajana IO LA
MOBEPXHOCTH Ternoobmera

3 onpenenenue paboucii MOBEPXHOCTH TEMmooOMeHa, npH TOM AO/KHO OblTh
I3BECTHO. KOJIMYECTRO MEPEAABAEMOIT TEMIOTH H H3MEHCHHE TEMIIEPATYPBI TEMJIOHOCHTENE!

4 onpeeneHue MaCCOBBIX PACXOI0B TEIUIOHOCHTENE
53 Kakoe w3 npeacTaB/ienibIX BeIpazsenuii asstiercs 3akonom Hulorona-Puxmana:

PSP (s T R R
Q=tup €0 Fi (lun) [an

A
2Q= 3{TCI —Tea)F

3Q=0a(T,—T)F
4q=-Aegrad T
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54 Koaduuuenr renjiooraatn o —iro:

| NACTHOCTH TETLIOBOTO MOTOKA [IPH FPAMMCHTE TEMIIEPATYPhI PABHOM CAHHHILE

2 Temnoroii MOTOK, OTHECEHHBI K €HHHLIE MIOLIAAH

3 KONHUYECTBO TEIMIOTH, MEPEJABACMOE B EMHNIY BPEMEHH EPE3 NPOH3BOJILHYIO
MOBEPXHOCTD

4 [IOTHOCTH TEMIOBOO TIOTOKA MEMKAY TCILIOHOCHTENEM M CTEHKOI! MPH PasHOCTH
TEMIEPATYP B OJIMH TPajyc
55 Koa(puuuenT TEmaon poBoaHocTH A —oaT0:

1 KONMUECTBO TEIUIOTH, MEPEAABIEMOE B EAMHHLY BPCMCHH HEPE3 NPOH3BONLHYIO
MOBEPXHOCTH

2 MIOTHOCTE TEMIOBOrO MOTOKA [PH MPAJAMEHTE TEMIICPATY Dbl PABHOM CAHHHLIC

3 [UIOTHOCTH TEIIOBOIO MOTOKA MEHK/LY TEIUIOHOCHTEIEM M CTEHKO IPH Pa3HOCTH
TEMNEPATYP B OHIL IPalyc

4 TennoBoil TOTOK, OTHECEHHBIIT K €JIMHHIE MIOMAnH
56 YicamuTe, KaKoil KpuTepHii n0J00HA XapaAKTEPH3YCT HHTCHCHBHOCTH Tenaoodmena
HA rPAHNLE CTEHKA-KHAKOCTh:

1 uneno Hyccensta Ny = a-l
N
wl

2 uncno Peiinonnica Re = —
v

3 upcno Mpangrst pr=Y
a

4 uncno [pacroda ¢, - PATI®
-
7

57 VicaskuTe, KAKOH KpUTepHii 0106 OnpEAL/sieT XapaKTep ABHIAKCHHS AHAKOCTI:

1 unciio I'pacroa ¢, - BgATI®
2
v

2 uneno [Mpanaras py=Y

. v
3 uncno Peiinonbaca Re = w
v

4 uneno Hyccenbra Ny = ol
A
58 VRAMHTE, KAKOI KPHTCPHii n0A00Hs onpeaeisieT BAHARNC dusnuccKnx cpoiicTn
FH/AKOCTH HA TCJ100TAAYY:

| uncno Peitnoneaca Re = ‘Ll
v

2 uneno Tpamaras py =Y
a
3 wneso Hyceemsa Nu = %!
A
ATI®
4 wieno Ipacroda Gr = E'g—z—
v

59 Viamure, KAK0i KPHTCPHIT N0A00HS XaPAKTCPH3YCT HITCHCHBHOCTE cBo0oANOro
ABHZKCHHS KHAKOCTH:
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1 yueno MNpanaris py =Y

o

A
. wl
3 yucno Pelinonbaca Re =—
v

2 uucno Hyccensra Ny =

3
4 yueno Mpacroda g, - BBATI
2
v
60 VicamiTe IPHHIATIHALIYIO DALY MEKAY TENIO0NPOBOANOCTHIO H
Tensonepeaavcii uepes MIOCKYI0 CTeHKY

] Hanuuue WAM OTCYTCTBHE KOI(PHUMCHTOB TEMIONPOBOAHOCTH C ofenx CTopoH
CTEHKH

2 HAJIMYUE WTH OTCYTCTBHIE TEMIOBOIO OTOKA HEPE3 CTCHKY

3 HAMHYME WIH OTCYTCTBHE TCMIEPATYPHOTO IPAAHCHTA

4 panMuKMe WK OTCYTCTBHE KOO (PUIHEHTOB TETUIO0T/a4H C oBenx CTOPOH CTEHKH
61 Unrencuduiranns Ten1ooGMena HeoGXoauMa AJIsi TOTO, 4TO0bI:

1 NOBBICKTE PECYPC TEMNO0GMEHHOr0 annapara
2 yIyHIWHT TAPAMETPE! TCIIOHOCHTENS
3 BLIPOBHHTH TCMIIEPATYPIOE MOJIE TEMIOHOCHTE
4 cH3uTh raGapuThl TEMI0COMEHHOrO annapara
62 [MopsACK PACTIONOMENHS OTPAHNYILIX CJIOEB N0 X0y HOTOKA:

1 TypOynenTHblil, TaMuHapHbiii, nepexo/ b
2 naMuHapHbLL, nepexo iblil, TypOynenTubiii
3 nepBUUHBI, MEPEXOAHDI, BTOPHUHBIIT
4 namMunapHuIi, TypOYICHTHBIH, MEPEX0AHbIH
63 Iepenoe TELIOTEI B IAMUIAPHOM OrPAHIIHOM CJ10C NPOHCXOMNT:

| TEIIONpOBOAHOCTEIO

2 koHBeKIMEH

3 y3nyueHmeM

4 Tennonepenateii
64 Tlepenoc TenIoTH! B TYPOYJEHTION NOFPANHYIIOM C/10¢ TPOHCXOANT IIABHEIM
obpazom:

| TennonpoBoAHOCTLIO
2 KoHBEKUMEi]
3 m3nyuennem
4 renionepenaveii
65 [Morpanuvuetii ey1oii 00pasyercs NoTomMy, 4To:
| UMeeTes! TEMIOBOI MOTOK MENLY CTEHKOI H ra3oM WilH KHIKOCTLIO
2 ofTexaemMas OBEPXHOCTh LIEPOXOBATAsA
3 posBusiercs TyPGYIENTHOCTL MOTOKA
4 ra3 u KHAKOCTH 00JIAAAI0T BAZKOCTHIO
66 Tennonepeaayua - 570:

] rpouece nepeiaatii TEMIOTBI B Fa3ax
2 nepejava TeroTel 0T JKHIAKOCTH K rasy
3 TETONPOBOAHOCTE B AKIAKHX HJIH l'ﬂ'}OOﬁle’jl[th TEax
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4 npouecc nepeauM TEMTOTH! OT OMHOND TETUVIOHOCHTENS K JIpyromy H4epes
PasASIIAIOLLYIO HX CTEHKY
67 Besmuuna, obparnasi KOYPHUUHEHTY TCMIONCPEAALH - 3TO

1 COMPOTHBICHHE TEILIONEPEIAIC

2 kOA{PULHENT TENNONPOBOJAHOCTH

3 ko PULHENT TEITOOTAAH

4 ko (PULHMSHT M3y CHHS
68 MaTepuan MOmKeT ObITh HAIBAN TEILIOBLIM H30ISTOPOM, EC/IH Y HETO koadpunnent
TEMJIONPOBOAHOCTH:

1 %<0,02 Bri(m'K)
2 0<0,2 Br/(mK)
3h<2Br/(mK)
4% <20 Br/(m'K)
69 B zakoune ®ypoe q =-MdT/dn) 3HaK MHRYC XAPAKIEPH3YLT:

| OTPHUATEBHOE 3HAUCHHE KO3(DHIHEHTA TEILIOOTAAMH
2 OTPHIEATENRHOE 3HAMEHHE KOIP(HLMEHTA TCITONPOBOAHOCTH
3 NPOTHBOMOJIOIKHOC HANPABJCHHE PAIMEHTA TEMIEPATYPEI 1 TETUIOROTO NOTOKA
4 MPOTHBONONOKHOE HANPABICHHE TENIOOTAYH H TELIONEpEAtH
70 3nauenue uncaa Reg,, XxapaKrepniyoulee B TpyGe nepexos JaMIUHAPHOTO
NOrPAHHYIOTO CII08 MOTOKA B TYPOYIENTHbIIi COCTABISICT:

12300
2 10000
323000
4 100000
71 Oobwenioe ypagnenne Tenaoodmena Nu = Re"Pr'Gr” noisoasier paccuurars:

| uncnio Tpararis asl BGKHBIX HHIKEHCPHBIX NpHIICKENHIT

2 ypeno Tpacrodya s BKHBIX HHIKCHEPHBIX TPHIIOKEHMIT

3 TenuIooTAuY /1Sl BIKHBIX HHIKCHCPHBIX MIPHII0KCHHET

4 TENIONPOBOAHOCTE JUTS BAXKHBIX HHIKEHEPHBIX MpHIoKeHHil
72 Ten100TAAMA NPH TYPEYJICHTIOM PCRHME TEUEHIS BhILIE, 4EM NP JAMUHAPIOM,
T.K.:

| ¢ TIOMOIITBIO TYPOYJIEHTHBIX [YIBCALMI HHTEHCHBIHO MEPEHOCHTCS TEILIOTA, HEIKETH
TEMJIONPOBOAHOCTHIO

2 typOyneHTHBIE MYTLCALMKH JAI0T 0Oee BLICOKOS FHAPOCONPOTHBICHHE, HEXKEIH
SAMHUHAPHLIT MOrpaHHuHbLIT CHojl

3 b nepromM cayuae Gojiee BLICOKas TEIUIONPOBOIHOCTD NMOTOKA

4 B IEpPROM Cllyvae eCTh H3YHCHHE
73 Ko>guunent TeionpoBoanocTn BO3pacTaet B c/ic/yomeii nocaefoBaTeAbHOCTH:

1 BO3MYX, JIEPEBO, CTANb, WHOMHHHIL, ME/B
2 [epero, BO3AYX. CTAIb, WHOMIHHNI, MEIb
3 BOYX, JEPEBO, AMOMUHNTL, CTAIb, MEL
4 BO3AYX. AEPEBO, CTAIL, ME/Ib, ANOMHHHIT
74 Mepexoa AAMBEHAPHOTO NOTPAHNTHOTO CI10S! B TypOyaenTibiii ceszan:

| ¢ BIJIOM TEIIOHOCHTEIS

2 ¢ norepeii NOTOKOM YCTOIHHBOCTH
3 €O 3HAUEHHEM CKOPOCTH NOTOKA

4 ¢ BIBKOCTLIO MOTOKA

75 Ceofoanast KOHBCKIHSI

| xapaktepusyerca Oojice BBICOKHMH ko3(pHUMEHTAMH  TETUIOOTAAYH, HCKEIH
BLIHYKIEHHAA

2 xapaxrepusyercs €osee HH3KHMH kO3(PULMEHTAMH  TETUIOOTAAMH, HEKEIH
BBIHYHCACHHAS

3 pooflue He XapakTepu3yercs Ko3pQHUNEHTOM TEMI00TAauH

4 EMEeT NPHMEPHO OIMHAKOBHIE KOIPPHULMCHTBI TEMIOOTAAYH C BBLIHYIKACHHOH
KOHBeKLHei
76 YKamnTe, KAKOBLI 0CHOBHLIE TPHHILHNBI CAMO00PA30BANNS !

1 HenpepLIBHOCTh

2 LenenanpasicHHOCTL

3 MHTErpaTHBHOCTh

4 co3MAATENBHOCTL
77 Viamire, KAKHE HCTOMHHKH 3HANMI Ne00X0AuMO HCMOAL30BATEL AR mpouecca
€amMoobpazoBANH:

1 nureparypy (METoAMUECKyIO, HAYYHO-NOMY/IIPHYIO | ap.)

2 cerb HHTEPHET

3 cemMuHApLI U KOH(pEPEH LMK

4 cMEKAIIKY
78 Vicakure, 4T0 OTHOCHTCS K KOHCHHIOMY pe3yJabLTaTy rnpouecea camooDPA30BAIIHS
eryaenTa:

| MOBLILICHHE KAYECTRA OCBOEHHS MPE/IMETA

2 paspaGoTka HOBLIX HeH 1 H300peTCHUI B npeacTaBieHnoii 06nacTH sHaHuit

3 cHopoBKa

4 posis

3.2 Tunosbie BONPOCH! K YK3ameny no AHCuHILIHHe «TenoTexnKay B yeruoii popme

Jzamenannonnbii ouaer Ne 1

| OcuopHsie noHstus # onpeneneims. OCHOBHBIE TEPMOAHHAMMUECKHE IAPAMETPLI
COCTOAHMS
2 OcHOBHBIE NOHATHS H ONPEACICHHS TEOPHH TEMI000MeHa.

IxzaMenaunonnniii Guaer Ne 2

| YpasHeHHE COCTOSHIS HACANBHOO rasa.
2 Criocofit nepeiati TeroThl, TennonpoBojAHOCTb.

Jezamenannonnbiii oumer Ne 3

| Tlepnbiii 3aKOH TEPMOTHHAMHKIN 1L €0 (PH3NHECKAs] CYIIHOCTD.
2 [NepeHoc TenoTLl TEMIONPOBOAHOCTELO TIPH CTALHOHAPHOM PEAKUME.

IJzamenaunonnbiii Gner Ne 4

| AHUTHTHYECKOE BLIPAKEHHE IEPBOTO 3aKOHA TEPMOJTHHAMHKIL
2 TemionpoBoIHOCTE MHOTOCOITHO TIOCKOT CTEHKH.

FraMeHaALHOUHbLIT Duaer Ne 5

| MeToan camoo0pasoBaHii.
2 KouBeKTHBHBIIT TErocOMEH,



FczamenanHonnblii Guser Ne 6

1 Bropoii 3aK0H TePMOAHHAMHKH. DHTPOIIHS.
2 TemnooGMeH M3TyUEHHEM.

Ixzamenaunonnerii ounaer Ne 7

1 Ofmas GopMyTHPOBKA BTOPOre 3aKoHa tepMoaunamuki. PaGora unkmna.
2 JIndupepeHuuanbioe ypasHene KOHBEKTHBHOTO TET000MEHa.

Dczamenannonubiil Guaer Ne §

1 Mpsimoit umien Kapho.
2 O6o6IeHHbIE YPABHEHHS KOHBEKTHBHOIO Ternootmena.

Ik3aMenauHOHHbLI Ouaer Ne 9

1 O6parastii ik Kapro.
2 PacuerHpie 3aBHCHMOCTH Julsl onpeaeienns kod(pduumenTos renoornaun. Tennootaaua
TIPH BbIHYKICHHOM TCHCHHH TEIUIOHOCHTES,

Jzamenanuonnbiii Suaer Ne 10

| Anami3 TEpPMOIMHAMHMECKNX NPOLIECCOB HMACATBHOrO raza, Msoxopubiil n nsobapublii
MPOLICCChL.
2 Crosknubie BUjbl Tennoodmena. Temnonepenaua.

Irsamenauuounniii onser Ne 11

| Aumanns TepMOAMHAMHYMCCKHX TIPOLECCOB mMueansnoro rasa. Msorepmuueckuii  u
anuaGaTiblii MPOLECCHI.
2 TennooGMeH M31yueHHEM.

Ficzamenaunonnbiii onaer Ne 12

1 [Monntponueiii npowece i ¢ro ofodiiaonee 3naenne.
2 Tennonepeaada 4epes miocKylo CTeHKy.

SK3amenauHoHHbI Guaer Ne 13

1 MaeanbHble LHKIBI MOPIIHEBBIX ABHTATENCI BHYTPCHHETO CropaHHs.
2 OcHoBLl pacueTa Terioo0MEnHbIX anmnaparon,

Iezamenannonnbii Guner Ne 14

1 Cpasuenne mnxnos JIBC.
2 TennonpoRoJHOCTh.

Jczamenannonnniii Guiaer Ne 15

1 Braskuslii BO3AYX.
2 OCIIUBbl TENJIeBOro PﬂC‘iC’l’El TEMI00OMCHHBLIX nnmlpa'ron,

Jzamenaunonnbii Gurer Ne 16

1 Boasmoii nap 1 nipotece npeobpasopanist B P-V anarpamme.
2 Tennosoil pacteT pekyneparHBHOro TeroodMeHHNKa,

Dczamenaunonnbiii Guuer Ne 17
1 Boasmoii nap u npouece npeoGpasosanis s T-S 1 h-S jauarpammax.

2 OnTHMATLHOE MPOEKTHPOBAHNE TEMI00OMEHHHKOB.

Fzamenaunonnslii Guaer Ne 18

1 Bnaskubiii Bosayx n H-d quarpamma BRKHONO BO3yXa.
2 OCHOBHBIE NPHHLMIIBI camooBpazoBanms

Siczamenaunonnbii 6uaer Ne 19

1 IMepsbiil 3aK0H TEPMOJAHHAMHKH.
2 TennonpoBoOAHOCTD.

xzamenannonubiii onmer Ne 20

| L[MKIBI MAPOCHIIOBBIX YCTAHOBOK.
2 [NepeHoc TEIIOThI TETIONPOBOAHOCTBIO MPH CTALHOHAPHOM PEKHMCE.

Dczamenauuonnsiii Gumer Ne 21

1 Lluk/ias Penknua.
2 KouBeKTHBHBII TEMI000MEH.

Fk3amenannonnblii Gmaer Ne 22

| [NapoBas XonoAHALHAS MALIMHA.
2 KoueuHbiii pesysTar npouecca camoodpasosatms,

Ikzamenannonusiii 6maer Ne 23

1 Bropoii 3akoH TEPMOAHHAMHKH.

2 OcHOBBI pacyeTa TerooGMEHHbIX alllapaTos,
DiczamenauHonnbiii Gnner Ne 24

| TepMoAMHAMHMECKHIT AHANN3 NPOLECCOB B KOMIPECCOPaX.
2 OGoBIIEHHbIE YPAaBHEHIE KOHBEKTHBHOIO TEMI00OMEHA.

Dczamenaunonnbiii Guaer Ne 25

1 TepMoAMHAMHYECKHH aHAIW3 NTPOLIECCOB B KOMIIPECCOPAX.
2 PacuerHble 3aBUCHMOCTH Ui ONpeielcHHs  kos(dguumenra  TEnIoOTAAuH 1P
BBIHY/ICHHOM TEUEHNH TEIUIOHOCHTENS.

IxzamMenaunonnbii Guner Ne 26

| Ocnopusie nousThs W onpeseicHua. OCHOBHbIE TEPMOAHHAMIMECKHE MAPaMETPLI
COCTOAHHA.
2 TenaonpoBoaHoCTb,

Diczamenanonnbii Guaet Ne 27

| VpapHeHHE COCTOSHIA HACAIILHOTO rasa,
2 TennooOMEH HTYHEHHEM.

IzamenanHounsiii Guaer Ne 28

| TlepBbiit 3aK0H TEPMOAMHAMHKH.
2 Tenonepenaua vepes NIoCcKyo CTCHKY.

JiesamenauHonubiii ouaer No 29
| AHATHTHYECKOE BRIPAKEHNE MEPBOTO 3AKOHA TEPMOLHHAMHKIL



2 OcHoBHBIC MOHATHSA H OTIPEJCIEHAA TEOPHH TeITooOMeHa.

JK3aMeHAHOHHBLI GmieT Ne 30

| TennoemKkocTh ra3oB W NOHATHE IHTAILIHMN.
2 TennonpoBogHOCT.

Fxzamenannonnbiii Oniner Ne 31

1 BTopoii 3akoH TEpMOANHAMHKH. DHTPOIH,
2 Knaccudukauus TernooOMEHHBIX anmnapaTos.

3.3 Tunosbic BAPHAHTEI 3AJAHHI A5 KOHTPOILIOH PAaGoTLI 10 AHCUHILIHHE
«TengoTexnuka»

3amaua 1

Hauanuuas temneparypa sosayxa t; = 150 °C, macca m = 1,0 xr. Haiiti paboTy
H3MeHeHsl o0beMa, H3MEHEHWE BHYTPCHHEI DHEPrHH W IIOABSASHHYIO TEIUIOTY TNpH
TOJIMTPOITHOM PACIIMPEHHK BO3/YXa 10 faBneHus p, = 0,1 MIla u Temneparypol £, = 27

0
C. Mokasarens nomurporst W= 1,2. H306pasuTh npolece B PV — KOOPAHHATAX.
3anaua 2
Bosayx maccoii | kr npn nauanchom asienun py; = 16x10° rila u Temneparype

ty= 177 ®C pacumpsercs agmabatHo 10 aBaCHHA p; = 4,5x10° rila. Onpenennurs,

TEMIICPATYPY BO3JYXa B KOHLE DACIIMPEHMs, M3MEHEHHE BHYTPEHHEH Hepruum M pabory
npouecea. M306pa3suts npouece B PV — KOOPAMHATAX.

3anaua 3

B nopumesom jBMrareie BHYTPEHHErO CrOpaHMs razbl ¢ HAUATLHOI TeMneparypoii
t;= 1500 °C u paenemmem p; = 3,0 MIla pacumpserea nonurporso (n = 1,2) jo
Aasnenus py = 0,3 MIla. Onpenenuti paGoty pacimnpens u w300pasnTh IPOLECC B PV —
n Ts — xoopauHarax (rassi 06nanatoT CBONCTEAMH BO3MYXA).

3anaua 4

I kr Bo3ayxa npu nauansuoM aasneann py = 0,4 MIla u temneparype €, = 100

"C mmenser cpoe coctosmme o AaBhenns p, = 0,1 MIla. Onpexenrs xoneunyio
TEMOEPATYPY M COBEPIUICHHYIO PadoTy, €C/iM NPOLECC NPOHCXOIMT. @) H30xopHo, )
amnadario. H306pasurh npoleces B PV — KOOPAHHATAX.

3anaua s

Bosayx npn nauansaeix gasgennn 0,5 MITa n temnepatype 40 °C ammaGarno
pactumpaercst o aasinennsa 0,15 MITa. Bo ckoiibko pa3s A0MKEH YBEAHUHTHCS €ro oGneM 1
kakopa Oyaer koneunas TeMmneparypa. Onpepennts padory pacumpenus. M3soGpasirs
npouece 8 pv — it TS — koopannarax.

B3agaqa 6

1,5 Kkr BOyXa CRIMAIOT HOANTpOnio of py; = 0,09 MIa u t; = 18 °C o

JaBieH s = 1 MIla. Temneparypa npn sTom nopbmactes a0 t, = 125 °C.
2 b/ P 2
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Onpenenuts NoKasaTe/b NOTHTPOINDI, KOHEYHbIiT 00bEeM, 3aTpadcHHyI0 padoTy W KOTHUECTBO
OTBEACHHOH TernoTsl. M306pasuTs npouecce B PV — KOOpAMHATAX.

3apgaua 7
B nonuTpONHOM MPOIECCe 3a7aHbl CREAYIONHE napaMerpel: Py = Ix10° rlla, t; =

27 °C, Py = 1x10* rlla, vy, = 0,12 ME/KT. Onpejenurs TOKasarelb MOIHTPOII,
MOJIBEIEHHOE KOJMHECTRO TEMNoTh M paGory mpomecca s 1 kr Bosayxa. MsobGpasurs
IIpoLECC B PV — KOOPIAMHATAX.

Janaua 8§

O6bem Bozayxa npu aauabarnom okarun B umnnHape [[BC ymensimaercs B 12 pas.
Hauansnas Temneparypa sosiyxa nepej cxaruem t, = 77 Y C, nauansnoe 1apnenye p; =
0,09 MIla. OnpeaenuTh TeMNcpaTypy M JAaBlCHHE BO3Ayxa mocne ckarus. M3oGpasuts
npouecc B pY — u TS — koopaunarax.

3apaua 9

Bozmyx B komuuecTse 1 kr npu u30bITOMHOM jasfieHHH, pasHoM 1 aT u Temneparype
27 °C pacumpsiercs ammaGatHO 70 KOHEYHOTO OGBEMa V,= 10 M. Onpenenuts
HauaneHblii 06bem u paboty, comepiaemylo Bo3ayxom. M3oGpasuth npouecc B PV — 1
Ts — koopauuarax.

3anaua 10

1 1er BO3ayxa npu HauansHoi Temneparype t, = 30 *C u aannesnn p; =0,1 MIla
CHKHMaeTCH aanabarno A0 KOHEUHOro AasieHHs P, = 1,5 MIa. Onpepenuts KoHeuHbli
00LEM, KOHEHHYIO TeMOeparypy i 3atpauennyio pafory. Msobpasurs npouecc B pV — u
Ts — koopannarax.

3anaua 11

| xr posmyxa npu jgasiennn py = 05 MIlla n temneparype t; = 111 '
pacLMpsIeTcs NOMNTPOTIHO JI0 jasnenus Py = 0,1 MITa. Onpeaennts KOHEUHOE COCTOSIHHE

BO3YXA, H3IMEHCHHE DBHYTPEHHEH OJHEPruH, KOMHHECTBO MOJBEJEHHOIl TEMIOTBI U
noayuennyio padory, eciiv 1nokasareab nonnTponet n = 1.2, M3o6pasute npouecc B pyv —
KOOpAHHATAX.

3aaaua 12

Bosayx maccoii 1 kr ciimaeres n306apuo (p = 14x10° rlTa) ot HauaisHoro oGsema
vi= 0l Mkr o vy, = 0,07 MK, Onpenenntrh nepenai TeMmrepatyp B TIPOTECCE,
OTBEJIEHHOE KOJIMMECTBO TEINIOTHI, M3MEHEHHE BHYTpeHHeii »uepriun u pabory npouecca,
H300pasuth npouece B PV — KOOPAHHATAX,

Japaua 13

| Kr BO3AyXa MONMTPOMHO PACHIMPACTCA OT HAHaNLHOro jaasieHust 12 ar jgo 2 ar,

0

npuueM obbem ero ysenuunics B 4 paza. Hawanbnas temneparypa pasaa 127 C.
Onpeaennth MoKasatelb MONWTPONLI, HaualbHbll M KOHEunbli OOLEMEI, KOHEUHYIO
Temneparypy u padory pacumpenns. M306pa3uts npouece B pY — KoOpAHHATAX.

3anaua 14

B nopumesom ABHraTenc BHYTPCHHErO CrOPAHMA Fasbl ¢ HAYWILHON TEMICPATYpOii

t; = 2000 "C n sasncnmen p; = 3,5 MIla pacumpsiores aanabarno. OnpeaemnThb
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paboty paciumpenus ao aasienus 0,1 MIla (paGouee Teno - Bo3ayx). Mszobpaszure npouece B
pv — u Ts — koopaunarax.

Jagaua 15

1,5 kr BO3AyXa CHMMAIOT MOJAMTPONHO oT Py = 0,09 MIla u t; = 18 °C o

Japnenuss p, = 1 MIla. Temneparypa npu 3tom noswimaerca ae t; = 125 °C.
OnpeenuTs NOKa3aTelh NONHTPONLL, KOHEUHbI 00beM, 3arpaueHuyIo paboTy H KOTHYECTBO
OTBEACHHOH TennoTel. M306pa3uTs npouece B PV — KOOPAHHATAX.

Janaua 16

Omnpenennth NOKa3aTelb NOJHTPONL, [T0ABESACHHOE KOIMYECTBO TEILIOTLH H padoTy
npoLecca NpH  H3MCHEHHH COCTOAHMS Bosgyxa (1 Kkr), ecnmu H3BECTHBI CleAylolHe
napamerpst: p; = 100 «lla; t; = 27 °c, p; = 10 rlTa; vy = =0,12n/kr. W306pasus
rpoLece B PY — KOOpAMHATAX.

3apaua 17

HauanbHoe cocToaHUE BO3MYXa onpeaensercs napamerpamu: py = 1 MlIla u vy =
0,5 m/kr. Haiitu komeuHble OOLEM W TEMIEPATYPY NP H3OTEPMHUECKOM CHATHH JIO
nasnenua 3,0 MIla u onpeaennts paGory cxarus. Msobpasurs npouecc 8 pv — u Ts—
KOOpAHHATaX.

3apaua 18

Bosayx maccoii 1 kr npu temneparype t; = 15 °C u gasnennu Py = =7x10% rlla
pACLINPAETCH H300apHO 710 06beMa Vo = 0,2 m/kr, ONpeeiuTh KOHEUHYIO TEeMIEPATYPY,
M0ABEICHHOE KOJIMYECTBO TEIIoTs M paboty mnpouecca. Mzobpasuts rpouecc B pv —
KOOpJHHATAX,

Jaaaua 19
JUia  usMmepends Maiblx  H30bITOMHBLIX jAasieunii wiv HeGONBIIMX  Pa3PeiKCHIMI

NPHMEHSIIOT MUKpoMaHoMeTphl (Prucynox 1.1).

1 - BO3AYXOBOA,
2 - Tpybka mukpoMaHomeTpa 1

Pucynox 1.1 — Cxema BO3AyXoBoad 1 MHKPOMaHOMETPa
OnpeaenuTts abCoOTHOE AaBAeHUE B BO3AyXoBoae |, ecan ankna ¢Tonda sKHAKOCTH

i 0
B TpyBke muxpomanomerpa 2. naknonennoil noa yrmom 307, pasna 180 mm. PaGouas
KIIKOCTL — cnupT, naoruocteio Pp= 0.8 rlem’. Tlokasais Gapomerpa 0,1020 Mlla.
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Hasnenue sbipasute B Meramackanax (MIla), MHILTHMETDAX PTYTHORO croiifa (MM. pT. €1.) H
B KMJIOFPAMM-CHJIAX HA KBAJPATHBbIIi CAHTHUMETP (1re/cm”)

3anaua 20

B rtpybke manomerpa | (Pucynox 1.2), coenmusiomeiica ¢ OKXpyKaioeii cpeioi,
nMeercst ¢Tonb BoJibi BbICOTOH 50 M. Onpesenutsh JaBieHHe P B PECHBEPE 2 H BBIPA3HTDL
ero B kuonackanax (iklla), ecnu pasnocrs yposHeii prytn B manomerpe cocrasrser 120 mm,
a Gapomerpuueckoe gasnenue pg = 0,95 arm. [2].

1 - TpyBxa marnomerpa
2 - pecusep
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Pucynok 1.2 — Cxema pecHBepa u MaHOMETpA

Janaua 21
[Mnockast cranpuas CreHKA HAPOBOrO KOTIA ¢ KOXP(HLUUEHTOM TEIIONPOBOAHOCTH

Br
A= 454 —— u TonumHei 8 = 20 MM, OMBIBACTCA ¢ O/IHOMN CTOPOHBI FOPIUHMI Fa3aMH,

M -
a ¢ apyroit cropoibl — Bojoii (Pucymoi 1).

teC Moawn A Aian

eukn 0 [Pugr x

Pucynok | — PacnipeiencHie TeMNeparypbl NP NEPEAAte TEINOTbI MENKILY ABYMS
TEIJIOHOCHTESSIMIL HEPES IIOCKYIO TPEXCIOIIHYIO CTEHKY
Tputem o CTOPONLL BOALL CTANbHAS CTCHKA HOKPLITA CoeM Hakimi (A, = 2,325

Br
M—) TOAMHHOI &, = 4 MM, 2 co cTOPOHBI ra3oB — cnoem canc (A g, = 0,1163
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) TonwmHoi & = 2 mm. Temneparypa razos tml = 800 °C, Bouw ty, = 200

CaR

& Br
C, xoapmument TennooTAaN OT ra30B K CICHKE Oy = 46,5 ———— 1 OT CTEHKH K Boje

o, = 1163 . Haiita koadppuument termonepenaun K o aniMoBBIX rasos k soae,

T
m? K
MIOTHOCTH TEMJIOBOr0 MOTOKA ( W TEMIEPATYPHl MOBEPXHOCTEH TPEXCHOIHOH MI0CKoii

CTEHKH tcl s tcl s tc3 " tq.

3ajaua 22
Bannon, emxocteio 70 1 HAMOJHEH KHCIOPOAOM (01) €O CIEAYIOMMMH

napaverpamic; p = 98 atm., t= 20 °C. Onpeaenurs Macey Kkncioposa.
3amaua 23

[noruocrs pozgyxa P npu Jasienuu 102,365 wlla n temneparype 0 &C paBHa

1,293 kr/v’. Uemy Gyzer parua nnoTHOCTL BO3AYXA npu Temneparype 20 ®C u narnennu
1500 xlla?

3amaua 24

B Gamrone emxoctsto 100 a1 cojepuntes kncnopoa maccoil 117 kr npu temneparype

0
20 °C. OnpenennTh masneHue Kueioposa B Ganone, ecin mMacca noposxktero Ganrona 102
KT.

3apaua 25
Jlnst apTorenHoit cBapKK MpHBE3TH GaUon Kncnopona sMectumMocTbio 100 1. Haiirn

macey kucnopoja, ecian ero gapiaenne 10,8 MIla npu temneparype 17 °C. Hapysxmoe
© nasnenne 100 klla.
3apaua 26
B Gamnone emkocThio 40 a1 Haxonwtes kucnopos npu aasnenuu 112 ar. no

MaHnoMmerpy, Temneparypa ero 37 °C. arMoc(pepHoe JaBneHne pasno 736 M. pT. CT.
OnpenennuTs Maccy KHCIOPOIA M ero MiI0THOCTD.

3anaua 27

OnpeaenTh KOJIMUECTRO TEMNOThl, KOTOPOE HEOOXOAMMO NOABECTH K 3 KI BO3/YXa,

HAXO/UIILErOCS B 3AKPLITOM COCYAE M HMelomero temneparypy €, = 0 °C w nasnenme
[}

py = 0,1 MIla, urobur uarperb ero 1o Temmeparyps 500 C Onpenennts KoneuHoe

JIABJIEHHE.

3apaua 28
OnpeaeiTh KOMIMCCTRO OABEASHHOI TENnoTs # paboTy, coBepuieMylo 2 Kr a3ota

(Nz), npi ero w3obaprom narpesainy ot 100 10 600 °C. ccan mannenne p= 1 MIla.

3aaaqa 29

i 0
Bosayx, maccoii 10 wr pacumpsercs usorepmuuecku mpn t= 400 "C or
HauankHoro jasienus py; = 800 xlla no komeunoro ofvema Vi = 5 w>. Onpenenurs

HauIbHEI 00beM, KOHEUHOE JaBIeHHE 1 padoTy PaclIHPEHHS.
3anaua 30
[Kncnopon (Oz) B KommuecTse 2 Kr anualarno paciumpsercs OT HavalbHOro

coctoanua py = 1,0 MIla u t; = 227 °C 0 KOHEWHOro COCTOAHMS, OMPEAENIEMOro

nasnenuem p, = 0,1 MIIa. Onpeacnuts koneunbie napametpsl rasa (V, m ;) u pabory

PACLIMPEHHHL.
3apaua 31
1 Kr BO3AyXa MOJHTPOMHO PACIIMPAETCS OT HaualbHOro AasaeHus 12 aTtm jo

o
KOHEYHOTo JapleHnd 2 atm. Hauanshan Temneparypa so3gyxa pasua 127 ° C. ITokasarens

noaurponist 0= 1,2, OnpemejnTb HauyaibHbli M KOHEUHBIH O0OLEMBI, KOHEUHYIO
TEMIIEpaTypy H padoTy PACLIMPEHHA.
3anaua 32

I Kr pO3AyXa COBEpLIACT LMK C MOABOAOM TEIUIOTH Opu V= const. HauanbHoe

a0COJIOTHOE aBNEHHE BO3AYXa = 0,1 MIla, navansuas Temneparypa t; = 17 UC, a
y 1 ypa ty

k/lx

crenenn oxarua € = 4,5. Konnuecrno noasesicnHoii B unkne teniorsl ¢ = 1380 ——.

Onpee/nTh MapamMeTphbl BO3AYXa B XapaKTEPHLIX TOUKAX LHIUIA, NONE3HYI0 padoTy 3a LHIKT i
KOJIMYECTBO OTBE/IEHHOM TEUIOTHL.
3axaua 33
[[HKn ¢ NOJABOAOM TEMIOThHL MPH MOCTOAHHOM 00BEME ONpEAeneH CICHYIOUHMH
0
JIAHHBIMIL: HAMAILHBIE NapaMeTphl pabouero Tena py = 0,1 MIIa, t; = 10 C. a crencHb
cxartun € =7,5, nasnenne p3 = 6,3 MIla. PaGouee teno — | kr posayxa Onpejaenirs

Tepmuseckuii KT/ n paBory uukna.
3anaua 34
Jlns umkna JIBC ¢ nojaBOOM TEMIOTHI B IIPOLECCE P = const OMNpEIenHTh

Tepmuuecknii KITA 1, pabory wikia lIJt H KOJIHUECTBO MOABEACHHOH TEMIOTHL (. €CJIH

usnecTHo: pafouee Teno — 1 Kr BO3/yXa, HAUANLHBIC MapaMerpht sosayxa py = 0,1 Mlla,

ty=10 ®C. nanenne B Konie noasoaa TenAoTH Py = 5,2 MIIa, pacimpenne paGouero
TeNna NPONCXoANT 10 Aasnenus py = 0,4 Mila.

3anaua 35

Jns wikna JIBC ¢o ¢MELIaHHBIM NOJABOAOM TEINIOTE ONPEACanTs Pj, V. T Boex

Kkpaiinux Touex npoueccos u tepmitccknii KIJL co cnenyommmu pannpivu: py = 0,1

MIa, t, = 0 °C, = 5 MIla, = 0,25 MIlIa, KOJIHUECTBO TEMIOTHL, 10JIBENEHHOIT B
1 P3 Ps

w3 K
1300apHOM Npouecce = 400 , pabouee Teno — 1 Kr Bo3yxa.
I P 1 p y

Janaua 36

JLns sIeanbHOrO HHICKTA NOPINHEBOro ABUIATENs C MOJABOIOM TETNIOTH NpH ¥V = const
onpe;xcmrrb l'IklpilMC'l'pbl BCEX QCHOBHLIX TOMCK, I"IOHCSHyio _Vfle.l'[b[—!yl(] pEIGDTy, yﬂeﬂbi[ble
KONHUECTBA MOABCACHHOI 11 oTBeAcHol TernoTsl, Tepmutecknii KITI unkna. Jauw: py =
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0,1 Mlla, t, = 47 °C. crenens carna & = 4,0, crenens noppinenms aasnenns A = 4,0.

PaGouee Teno — Bo3ayx. TernoeMkocTs padoHero Tena NpPUHITH NOCTOSHHOH,

3apnaua 37

JUtst HAEanbHOrO KA MOPLIHEBONO JABMIATENA C NOABOAOM TEMJIOTH NpH P = const
ONPENENNTL MAPAMETPH! BCEX OCHOBHBIX TOMEK, MONE3HYIO YACbHYIO Paboty, yAenbHOS
KOMUECTR0 MOABCACHHOI M 0TBeaeHHOM TernoTel, TepMieckuii KT muwna. Janst: py =

(1]
0,1 MIla, t; = 73 "C, crenens cxarms € = 20, crenes NpeBapHTELION0 PACLIMPEHIS
p = 2. paGouee Teno — Bo3AYX. TEMI0eMKOCTh paBouero Tela NpHHATS, IIOCTOAHHOT.

3anaua 38
B nmisie NOpIIHEBOTrO JABHIATENA BHYTPEHHETO CrOPAHHS CO CMCLIAHHBIM MOABOAOM

TennoTel Hauansnoe ganeHue py = 0,1 MIla, navansuas temneparypa tp = 27 °’C,

, K/lok
crenens  ckarst &= 15, konuuecTBo mnoaseneHHoN Temiotel qp = 1340 5
Kr
noxasarens ammabaret k = 1,4, makcumansnoe napnenye B ke py = 5,5 MIla. PaGouce
Hoxe

TENO — BO3AYX (Rmm = 287 ﬁ)' OnpegenuTs NapaMerpel B XapakTEPHbIX TOUKaX
K

umKia, paGoTy CKaTHA, PACLUMPEHNs M PafoTy UMKNA, KOJIMMECTBO OTBEACHHOH TETIIOTHI,
Tepmuueckiii KIMJL unkna, a taxe tepmuuecknii KITJL wikna Kapno Ans nonyueHHbIx
MPeAeOB TEMNEPATY].

Janaua 39

B wiKne nopuiHesoro ABHFATENS €O CMEAHHBIM MOABOJACM TCIUIOTEl HAYAILHOE

0

papnenne pyp = 0,1 MIla, Hauanbhas Ttemneparypa t; = 27 C, creneHn cmarus
g=12,7. cremeus nOBLICHHSA JABICHUS A=1,4. crencur npeaBapHUTENLHOTO
pactumpenns p=1,6. PaGouee Teno — Bo3ayx, TEMNOEMKOCTH NPHHATH TIOCTOSHHLIMU

1c/le i/lax
(e, =072 — ¢, = 1,01 ———). Onpegenurs NapaMeTphl B XApAKTEPHBIX TOHKAX
kr-K kr-K
uKna, pafoTy CHKATHA, PACIIHPEHHs M PAbOTy WHICIA, YASNBHBIE KOIMYECTRA NOABEAEHHON
oreeneHnoil TemioTel i Tepmuuecknii KT unkna.
Zapaua 40
Jina uHKIa JBHraTens BHYTPEHHEro CropaHua ¢ KOMOMHMPOBAIHBIM TMOABOIOM
tenmoTs pacxes Tormmusa cocrasuser 0,035 wr ma 1 wr paGouero Tena. Hauanbibie

napamerpbl: py = 0,0882 MIla, t; = 50 YC. Crenenn ciarin € = 10. Makeumansioe
naenenne B imkne 4 MITa. Onpegemurs Tepmuteckuii KO/ o gomo Teriorsl Torumea,

. » M /Ix
noJiBe/icHHOoIl B npouccce P = const. Tennora cropauus TOMIHBA Q, = =29.26 ——.
Kr

PaGouee Teno obnamgaet cooiicTBaMH BO3IYXa.

3anaua 41

Jlas upKna ABHrateis BHYTPEHHEro Cropanss o CMELIAHHBIM ITOABOAOM TEMJIOTHI
pacxoz Tommisa coctasisier 0,035 kr na 1 kr paGouero Tena. Hagansuan temneparypa B

o ~ s T
ke pasua 50 °C . makenmansuas Temneparypa 2000 K. Onpepennts repmitecknii KITL,
CCITH M3MEHEHHE SUTPOIHI B NPOLECCE NOJBOA TEMIOTHE [1PH NOCTOANHOM JIABICHHH PABHO

K/ Kk
0,32 ————, a Tewiora Cropanuia TOIUIHBA Q}: = 293
kr-K KT
cBoiicTBAMH BO3AYXa.
3.4 TunoBbLIe BONPOCH /1A CAMOCTOSITC/ILHOI padoThl CTYACHTOB MO AHCUHILIHIE
«Tennorexnuka»
1 Mepeuncnure criocobbl MOIyHEHIs HH3KHX TeMneparyp?
2 Kakve BeuwlecTBa TPHMCHAIOTCA B KauecTse palouero Tena B XONOAHITLHBIX
ycTaHoBKax?
3 OBBACHITE, KAK NPOTEKAET UK MAPOBOH KOMIPECCOPHOIT XONOIUNLHOH MALIMHbL
(na Ts— anarpamme)?
4 M3 Kakux ONEMENTOB COCTOHT XOMOMMILHAS YCTAHOBKA M Kakoil mporece
OCYLIECTBIACTCS B KAXCAOM M3 HHX?
5 Yro Takoe xonoamwibHblii koa(duupent? Kakoso ero coaepuanie?
6 dusnueckas CyLIHOCTL POLECEa TEMIONPOBOJHOCTH.
7 <bopmynupoBKa 3akona Mypne.
8 UTto Ha3bIBAETCA TCMIICPATYPHBIM onem?
9 Yto Takoe H3OTEPMHUCCKAA MOBEPXHOCTL U TEMIEPaTypHLIil rpagnent?
10 dusnueckuit cMbien KOXPGHIMEHTa TEMTONPOBOXHOCTH?
11 Kak onpejieNseTcs TeryioBoil [OTOK Yepes MIOCKYIO CTEHKY?
12 Kak onpeiensieTes TEMIoBoil N0TOK Hepes3 LHIIHAPHYECKYIO CTeHKy?
13 Kaxkoii mpolece Ha35IBAETCS KOHBEKTHBHBIM TErTo00MeHoM?
14 Kakoii npotiece Ha3biBaeTes Ternooraqeii?
15 Hamummre (opmyny 3akona Huiorona — Puxmana.
16 Kaxue (pakrops BIMAIOT HA HHTEHCHBHOCTh TEMIOOTAAMH?
17 Yem onpejensercs PekiM JBHKEHHS IKHIKOCTH?
18 Kaxkne uncna (kpuTepuu) mojo0us sBAIOTCA ONPEACHAIONHMHA B MNpolecce
TEMCOTAAUH [IPH BBINYKIACHHOM JBHKEHHH HHIKOCTH?
19 Harmwure ypasHenne nojodus Uit BBIHYKACHHOTO JABHKEHHS BO3AY XA,
20 OGwscuure Qusuueckuii cMbica uucen Hyecenvra, [pacroga, Ilpanaran u
Peiinonnca.
21 Yro HaspIBaeTes MapluHaIbHBIM JAaBIEHHEM?
22 Yro Takoe abcomornasn snaxuocts? Kak ona onpeaensiercs?
23 Yro Takoe Blarocoepkanne?
24 Yto Taxoe oTHOCHTENLHAA BlwikHOCTL? Kak oHa onpenennerca?
25 B ueM pasinuHe MEXIy HACHILEHHBIM M HCHACHILIEHHDBIM BIKHLIM BO3IYXOM?
26 Kak ompenensiercss Ha hd - AHATPAMME TOUKA, COOTBETCTBYIOUIAA IAHHOMY
COCTOAIMIO BO3LYXa?
27 Kak onpejeisercs TeMreparypa TouKH pocht?
28 IKax H3MEHAIOTCS TTAPAMETPB BIIKHOTO BO3LYXA IIPH HATPEBAHHI K OXTAXCICHHN?
29 IKaK H3MEHAIOTCS IAPAMETPLI BO3IYXA TP CYLIKe MaTepuana?
30 Kax wuszobpaxcaiores na hd— AHArpaMMe OCHOBHBLIE MPOLECChL  H3MEHEHNS
COCTOS NI BI@KHOIO BO31yxa?
31 KaxoBsl OCHOBHBIE NPHHLMITEL caMooOpa3oBains?
32 B uem 3aKmouaeTces cyTh caMmoodpasosanua’?
33 KaxonLl HCTOUHHKH 3HAHUIT /Ua camooOpasopanua?
34 Kakue BHABI JIGATENLHOCTH MOMHO OTHECTH K OCHOBHBIM COCTABIISIOULHM
npouecca camoodpasoBaHis?
335 Kaxop KOHEUHBIIl PE3yALTAT NPOIEcca camMoodpasosanis?

. Pabouce Teno obnamaer
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4 METO/IMYECKHE MATEPHAJIBL, Ol PEJIEASIIOIME MPOUETLYPBI
OUEHNBAHUA 3HAHHIT, YMEHWH, HABBIKOB H (HJTH) OIIBITA
JESTEJIBHOCTMH, XAPAKTEPH3YIOWHX DTAIDI ®OPMUPOBANS
KOMIIETEHOMH

[MpuBojATCs BHAB TEKYUIET® KOHTPOIA M KPHTCPHH oueHuBauua  y4eGHOl
JCATENBHOCTH T0 KDKIOMY CE BHJIY MO CEMECTpa, COFNACHO KOTOPBIM MPOMCXOAHT
HAMMCIGHHE COOTBCTCTBYIOLIHX GanoB.

JleKLwn ONEHHBAIOTCS N0 MOCCUIAEMOCTH, AKTHBHOCTH, YMEHHIO BLILEINTE FIIABHY10
MbICIb.

JlaGopaTopHbie 3aHATHs OLCHHBAIOTCA TI0 CAMOCTOATENBHOCTH BBITOTHEHHA PaGaThl,
rPaMOTHOCTH B O()OPMIEHHH, NPABHITEHOCTH BEITIONHCHIS,

CamocTosTenpHas paboTa OLEHHBACTCA MO KAUCCTBY H KOJIHUECTRY BbIMOJIHEHHBIX
AOMAITHNX paGoT, rPAMOTHOCTH B O(hOPMICHHH, MPABHILHOCTH BBITONIHEHHA.

TTpoMEsyTOHHAL ATTECTALIS MPOBOIHTCA B (ropme IK3aMCHA.

KpuTepus OUCHKH IK3aMeHa B TecToRol  JOPME:  KONMHECTBO GAINoB MM
YAOBNETROPHTEILHO, XOPOLIO, OTILH'HO. Jlns monyueHHs COOTBETCTBYIOWEH OUCHKH Hi
3K3aMEHE [0 KYPCY UCMOMb3YeTCs HAKOTHUTEbHAL CHeTeMa GaubHO-PETHHIOBOH PaboTbl
crystenton, MTOroBas OeHica CIUIAIBIBACTCA H3 CYyMMDI GO MK OLEHOK, MOMYYCHHBIX 10
BCeM pa3enaM Kypea i cymmbl Gainos MOMYHMEHHOH HA IKIAMEHE.

Kpurepni OUCHKH YPOBHA 3HAHHI CTYJIEHTOR C HCNOJB30BAHHEM TECTA HA IKIAMEHE
1o y4ueOHoil IMCLHIIHHE

[ Ouenka XapakTepHcTHIH OTBETA CTY/ICHTA
OTau4Ho 86-100 % 1paBHIbHbLX OTBETOB
Xopouio 71-85 %
V OBIETBOPHTENEHO 51- 70% |
Hey10BJETBOPHTEIILHO | Menee 51 % |

KoaHuectso Gannos ¥ OLEHKa HCY/OBJICTBOPHTCILHO, YAOBIETBOPHTENLHO, XOPOLUO,
OTIIHYHO ONPEAEIAIOTCA NPOrPAMMHBIMHE CPEACTBAMM 110 KOJIMUECTBY MPABHILHBIX OTBETOB K
KOJMUYECTBY CIyHaliio BLIBPAHHLIX BOIPOCOD.

KpuTepiii ONeHHBAHH KOM HeTEHLMIT CIELyouIne:

| OTpersl MMEIOT TIONHBIE pEWeHHA (¢ TpaBiibHbIM orseTom). Mx comepianne
CRUZICTENLCTRYET 00 YBEPEHHLIX BHAHHAX 00YyuaIOWErocs M O €ro YMEHHMH peuiath
TPO)ECCHOHAILHBIC 3adUH, OUCHHUBACTCH B 5 Gannor (OTIHUHO),

2. Bomee 75 % OTBETOB WMEIOT [OMHBIE PEUICHIA (C NpaBIILHBLIM OTBETOM). Hx
COACPHCARNE CBHIISTENLCTBYCT 0 JOCTATOMHBIX SHANIAX 00y4alOLIErocs H ero yMeHHuH
pewarh MpopECCHOHATLHbIE 3aAATH — 4 Banna (Xopouio);

3. He menee 30 % OTBETOB HMEIOT NOMHLIE pELICHHA (¢ nparunbHb oTBETOM) MX
COJICPHCAHNE CBIACTENLCTBYET 06 YJOBICTBOPUTENBLHBIX 3HAHMAX 0DYUatoleroet n o
€ro OrpaliHyuCHHOM YMCHHH peiidTh MPO(ECCHOHATBILIC 314K, COOTBETCTBYIONLIE
ero Gyyiieil KBaTHHKALH — 3 Ganna (YAOBJIETBOPHTENLHO):

4 Menee 50 % OTBETOB HMEIOT PEIICHHA C NPaBMILHEIM OTBETOM. Wx conepaannc
CBM/ICTENILCTBYET O clafbix 3HAHIAX oGyuaomerocss W Cro HEyMEHIH Pelarh
NpOQECCHOHANBHBIS 3ATaMH — 2 Gasta (HEYAOBIETBOPHTENLHO).



