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1 NIEPEYEHDL KOMIIETEHLIHI C YKASAHMEM TANOB HX .
OOPMUPOBAHHA B IIPONECCE OCBOEHHUS OGPA3OBATEJILHON
NPOTrPAMMDBI

B pesynnrate ocsoenust OTIOTT Gakanaspuata 1o HANPaBICHHIO NOAroToBkH 35.03.06
Arponmsikerepss, 0GyHAIONIMHCS JIOMKEH OBIANETH CHESAYIOUMMH Pe3yibTaraMn obyueHus
no JuCHHIIMHE «TeruIoTeXHHKay,

Tabnuua 1.1 — TpeGoBanns k pe3yarraram 0CBOEHN UCLHIUTHHLE

Baagers: Haeeikamu noabopa
JIEMEHTOB CHCTEM OTOILICHHS,
BEHTHJIALMH H FOPAYEro
BOJIOCHA(MKCHIIA, YMCTh
AHAIM3HPOBAThL PaboTy OCHOBHOrO
TEMIOTEXHHYECKOro 06opy A0BaHHs
H NPUHHMATH KOHKPETHLIE
peLen s o yayuueHHio paboTsl
ero y3Jos.

KomnereHuus

Huankarop pocriKeHHs
KOMIIETCHLIHK

[NepeueHs mnaHUPyeMbIX
Pe3yibTaToB 00YUEHH 110
AMCLIATUTHHE

YK-2. CnocoGen
ONnpeaeaTh Kpyr
3a/1a4 B paMkax
NOCTABACHHOIT LIC/IH
H BEIOHpATh
ONTUMANBLHBIE
cnocoObt HX
PELLEHHS, HCXO/s U3
ACHCTBYIOIHX
IPABOBBLIX HOPM,
HMEIOLIMXCSl
PECYPCOB o
OrpaHnICHHIl.

VK-2.3. Petnaer
KOHKDETHLIE 3a1aun
[POEKTA 3asBICHHOTO
KaUueCcTBa K 3a
YCTAHOBIICHHOE BpeMms!,

3uarb: Bo3sMOXKHEIE BAPHAHTEI
peLICHHST KOHKPETHBIX 3a1at, 1o
noadopy TEIUIOTEXHHUECKOTO
06opyIOoBaHHS 3a5ABIECHHOTO
KayecTna,

¥Ywmern: PaccMaTpuBaTh OCHOBHBIE
BO3MOSKHBIC BAPHAHTHI PEILICHHS
KOHKPETHLIX 3a/1a4, 1Mo noadopy
TENIOTEXHHHECKOT0 000pY.10BaHNs
3aABNEHHOTO KAMECTRA.

Baapers: Haseikamy peuremus
KOHKPETHBIX 3az1a4, no noadopy
TCMIOTEXHUUECKOr0 000y A0BaHMS
3a9BJEHHOTO KAYECTBA H 32
YCTAHOBJICHHOE BpEMsl.

OIl1K-1. Cnocoben
PEIlaTh THIOBBIE
3ajiauu
npodeccHonansHoi
JCATENLHOCTH Ha
OCHOBE 3HAHHII
OCHOBHBIX 3aKOHOB
MATEMATHYECKHUX H
CCTECTBEHHBIX HAYK
¢ OpHMEHEHHEM
HHOPMALHOHHBIX
TEXHOJIOTHIT

OIK-1.1.
Jlemoncrpupyer 3nanue
OCHOBHbIX 3aKOHOB
MATEMAaTHHYECKHX,
CCTECTBEHHOHAYHHBIX 1
o0LIETPO(IecCHOHANIBLHBIX
JTHCLHTITHH,
HEOOXOIMMBIX TS
peLIEHHA THIOBLIX 3a/au
B oGnacTn
ArpoOMIIKEHEPHH,

3uars: OCHOBHBIC 3AKOHBI
€CTECTBECHHOHAY YHBIX JIHCLHITUTIH,
3AKOHBI TEXHHUECKOH
TEPMOJAHHAMHKH, TCOPHH
TEIIOOOMEHA M METO/IbI pacueTa
TEIOOOMEHHbIX aNnaparos /s
peLICHUs! THITOBLIX 3aj1a4 B
ArPOHHIKEHEPHH.

OIK-1.2.

Henonesyer 3nanus
OCHOBHBIX 3aKOHOB
MATEMATHUCCKUX H
@CTECTRCHHBIX HAYK JULS
peleHmsl CTaHAAPTHRIX

387124 B ArPOHHIKCHEPHH.

3unamov:

OCHOBHBIE 3aKOHbBL
€CTECTBEHHOHAYYHBIX JUCLIHIUTHH,
3AKOHBI TEXHHUYECKOH
TEPMOAMHAMUKH, TEOPHH
TEII000MEHA B METOILI pacueTa
TerIo06MEHHBIX annapaToB I
pelUeHHs CTAHAAPTHLIX 3a/1a4 B
arpONHIKEHEPHH.

Ymenp:

HMcnone3oBaTh COOTBETCTBYIOMINE
AHATHTHYCCKIE METO/LBI IPH
NPOBEACHHS TEMIOTEXHHUECCKHX
pAacueTOB JUIs PEIICHHS
CTAHJAPTHBIX 3a/1a4 B
ArPOHHIKEHEPHH,

Brademo:

Hapbixammn noabopa aneMenToB
TEMIOTEXHHYECKOro 000py I0BAHHA
M NPUHUMATH PELICHHMS 110
yIyuieHuio pafoTsl Ero y3ios.

Ymers: Menonssosars
COOTBETCTRYIOILIE AHAJIHTHYECKNE
MCTO/IbI /1151 TIPOBE/IEHHA PACUETOR
naeanbHuIX niknos JBC,
MapoOCHJIOBBIX YCTAHOBOK,
TEMA00OMEHHLIX ANNApaTos 1
MCIOJIL30BATE MOMYUCHHBIC
pe3yabTaThl A4 Beifopa
KOHKPETHOTO THIIA
TEMIOTEXHHYECKOIO
000pYA0BaHHSL,




2 ONMHCAHME NOKAZATEJER M KPUTEPHEB OLIEHHBAHHA KOMIETEHLIHI HA PASJIHUHBIX ITAMNAX HX
@ OPMHPOBAHHA, ONIHCAHHE IWKAJ OUEHHBAHHA

Tabnnua 2.1 - [Moxasatenn 1 KPUTEPUH ONPEACHCHIA YPoBHS COPMIPABAHHOCTIE KOMNETEHILHT (HHTETPHPOBIHHAA OUEHKA YPOBHA
cHOPMUPOBAHHOCTH HHIHKATOPOR NOCTINKEHHA KOMIETEH M)

Kon w manmenonanne | Tiannnpyemsie [{prTepun ouenmanna pe3ynsTaTon obyueHus

HHAHKATOPY Pe3yABTATH! OOYHCHIA HEYLOBACTHOPHTENLI | YICBAETRODHTENLHE Xopowo OTIHYHO
JIOCTIKEHIN o

KOMOETeHun
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Onicanne WAL QUEHIBARHT

1. Ouenka +HEYOMASTHOPIUTENLHON CTUBITCH CIYICHTY, HE OBIRACBLIEMY HII OIHIM H3 JNEMEHTOB KOMIETCHUn, 7.6, Oﬁll-lp_‘ﬂlﬂllll.ue‘\ly

CYUIECTBEHHBIE TPOOEILl i 3HAHIIL OCHOBHOrO NPOT|

MMHOTO MITCPHANA MO JANCUMTINING, HOMYCTHBLIEMY NPHHUHDHATLHBIE ownbri npn

10

NpHMENENINE TEOPETHHUECKIX JHATIT, KOTOPBIC HE NOBOMAOT EMY HPONOITKNTL OGYUEHIe I NPHCTYNHTS K NPAKTHHECKOI ACATEBHOCTH Ge3
AONONHATEABHOI NOATOTOBKIL N0 AARNON ICUBTAIAE.

2. Ouenxa «yHOBNCTROPHTENBHO  CTABNTCA CTYAEHTY, OBIACBUIEMY BNEMEHTIMH KOMNETEHUHN €3HATR», T.€ NPORBIBUIEMY 3HAHI
OCHOBHOTO TPOrPAMMHEOrD MATEPHANL 110 AHCHHNANHE B 00beme, HEADXOMMONM /N MOCHEAYIOWEro oY eI It NPECTOMIEH MPAKTIHECKON
ACHTENEHOCTIL, IHAKOMOMY C OCHORBHOI! PEKOMEHIOBAHHOI INTEPATYPOI, IONYCTHRIIENY HETOMHOCTH B OTBETE Hi JKIAMEHE, HO B OCHOBHOM
obna y HEODNC UL X YCTPAHEHIIS NPH KOPPEXTHPOBKE CO CTOPOHbI IK3AMEHATOPA.

3. Ouenka «XOpOLO» CTABHTCH CTYNCHTY, OBAIACBIUCMY INSMEHTAME KOMIETEHUIN (QHATED || KYMETL?, NPOABHBLUCMY NOAHOE JHae
[POrPAMMIIONO MATEPHANA NO JUICUNMAKHE, OCBOMBLIEMY OCHOBHYIO PEKOMEH0BAHNIYIO JHTEpATYDY, obHapy:iBwemy crabuneHbii xapakTep
Juanmii 1 ymeriii 1 CNOCOBHOMY K HX CAMOCTOATENLHOMY NPHMENEHHIO It COHOBNENHIO B XO1¢ NOCASNYIOIero obyueia i npaKTieckoi
JNEATENLHOCTH.

4, OueHxn «OTAHMHON CTABHTCH CTYACHTY, OBMAZCBUICMY DNEMEHTAMN KOMNETEHLIN ¢3IHATE:, WYMETL: U (BIANCTHY, NPOABUBLIEMY
BCecTOpONKHE 11 ryHOKHE JNAHNS NPOTPAMMHOrO MATEPHANL MO JANCUHTMIHNE, OCBOHBUICMY OCHORHYIO il JIONOMHUTENLHYIO JNTEPATYPY,
OBHAPYAIBLIEMY TROPUECKHE CNOCOBHOCTH B MOHHMAHIIL, HATOKENII 1 NPAKTHUECKOM NCTONBIORINNI YCHOCH HBIX 3HANMI

5. OuenKa :304TEHO: COOTBETCTBYET KPHTEPHAM OLEHOK 0T KOTIHHMHO)! A0 «Y10BNETBOPHTENbHO:

6. OneHka «He 314TEHO) COOTBETCTHYET KPHTCPHIO OUCHKH (HEY 10BACTBOPHTEILHON,




3 TUMOBLIE KOHTPOJbHBIE 3AJAHWSA HJIH HHBIE MATEPHAJIBI,
HEOBXOHMBIE AJ151 ONEHKH 3HAHWI, YMEHUI, HABBIKOB W (HJIH)
OTIBLITA JEATEALHOCTH, XAPAKTEPH3YIOIHUX DTANBI ®OPMUPOBAHHS
KOMNETEHIMII B TPOUECCE OCBOEHHS OBPA3OBATEJALHOM
MPOIPAMMABI

Ta6nuua 3.1 — THMOBBIE KONTPOJLHBIE 3AJaHHSA, COOTHECEHHBIE C HHAHKATODAMH
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3.1 Tunosele Bonpock! K 3K3aMeny 1o gucunmianne «Tenaorexuuka» B TecToBoi dhopme
1 Yiamure, uTo pACCMATPHBACT PA3JET «TEXHHYCCKAS TEPMOIHHAMHKAN:

1 TEOPETHUECKHE OCHOBEI NPEAMETA 1 34

KOHOMCPHOCTH

2 NPUMEHEHHE OCHOBHBIX 3aKOHOB TCPMOAHHAMHKH K XHMHYECKHM TIPOLIECCAM
3 3aKOHBI TEPMOJMHAMHKM MPAMEHHTENLHO K MPOLECCAM B3ANMHOIQ IPCBPaLlCHHA
TEMAOTH B MEXAHIHMECKYIO PaboTy WK MEXaHYECcKoiH paboTbl B TEIUIOTY

4 NMPUMEHEHHE  OCHOBHLIX  3aKOHOB
npoueccam

TEPMOJIHHAMHKH K (b]ISMKD“NIIMH‘ICCKHM

2 OrkpoiTast TEPMOAHHAMHBYCCKASI CHCTEMA — ITOX
| Cucrema, KoTopas 0GMEHHBAETCA ¢ OKpyIaIoLLeil cpeaoit i BelecTBOM
2 Cucrema, KoTopas 00MEHHBACTCA C OKPYIKAIOLIEH ¢peoil H TeroToli
3 Cucrema, KoTopas 00MEHHBACTCA ¢ OKPYIKAIOWIETT Cpe/loil KOJIMUECTBOM JABIKCHISA

4 Cucrema, KOTOpas HE HMeeT 000JI0UKH
3 AauadarTHoii nasbIBACTCS TEPMOJANNAMHEYCC

Kast CHeremMa, Koropas:

| OOmenuBaeTes ¢ oXpyIKaoieli cpeoii Belecrsom
2 OGMenHBACTCA ¢ OKPYIKAIOIIElt cpenoli TennoToit
3 He mosker 0GMEHNBATHLCS C OKPYIKAIOUIE cpenoil TennoToii

4 He moyker 0OMEHHBATLCA C OKPYHCAIOLLETT CPEIO0il BELIECTBOM
4 Huxa Penknia na HACHINEHHOM nape No3BoJser:

1 ofecnesuTh Gonee BbICOKOE NaBIIEHHE NAPOB TEILIOHOCHTEIS

2 3aMEHHTH IPOMO3/IKHIT KOMIIPECCOp HA KOMOAKTHELH HACOC

3 YMEHBIIHTh TEMIIEPATYPY TEILIOHOCHTEIIs

4 YBE/IHUNTH TEMIICPATYPY TEILIOHOCHTEIL
5 Lpica Penkuna Ha neperperoM nape no3pojsier:

1 oBecrieunth Goliee BEICOKOE AABJICHHE 1apPOB TEIIOHOCHTES!

2 yBenuuuTh pecypc geraicil napopoi TypOHHbLI, H3-3d CHIXKCHHA ONACHOCTH
KOPPO3HH

3 yBenHHUTE TEMIIEPATYPY TENNOHOCHTENS

4 yBENUYUTD TENN0EMKOCTh TEMIOHOCHTEIS
6 TepmMoaunaMuHECKan CHCTEMA — DTO:

| COBOKYMHOCTL MATEPHANBHBIX TEJ HAXOMALIMXCH BO  B3aUMOJCHCTBHH C
OKPYZKAICLLHIT Cpeiloi

2 COBOKYMHOCTh MATECPHAIbHBIX TEN HAXOAALIMXCH BO B3AHMOACHCTBHH [Apyr ¢
Apyrom

3 COBOKYMHOCTH MATEPHAILHBIX Tel, HE B3AMMOICHCTBYIOWMX C OKpYXKaiouleii
cpeaoit

4 COBOKYIHOCTb MaTEPHAILHLIX TEN, HE B3aHMOJEHCTBYIONHX APYT C IPY rOM
7  ¥Ykamute, KakHe  (UIHYECKHE  BEJHUHHLI  SIBARIOTCS OCHOBHBIMH
TCPMOAHHAMHYCCKHMH NAPAMETPAMM COCTOSIHHA:

1 aGeomorras Temneparypa T, yaensHblH 00beM v, MIOTHOCTE O

2 aBComoTHOE JaBJEHHE P, YASIbHBIT 00beM V, MIOTHOCTL P

3 aGecomornas Temneparypa T, abcomoTHoe AaBACHHE P, MTOTHOCTE P

4 aGcomoTHasn Temnepartypa T, aBcomoTHOe AaBACHHE P, YAECIbHLIH 00beM Vv
8 TepmoanHAMHYCCKOE PABHOBCCHE CHCTEMbI 3AK/IIOYAETCH B TOM, YTO:

1 cocTonHHE TEPMOAMHAMHUECKOIH CHCTEMbI MEHSICTCA B TEUEHHE BPEMEHH

2 BCE TEPMOJMHAMHHYECKHE MAPAMETPLI TOCTOAHHE! BO BPEMEHN H OJINHAKOBBI BO BCEX
TOYKaX CHCTEMbI

3 cocTosHHE TEPMOJAHHAMHYECKOI CHCTEMBI MEHAETCA B TEUCHHE JIHIIL HEKOTOPOro
BPEMEHH

4 cocTosHHE TEPMOSHHAMHUIECKOH CHCTEMbI MOCTOAHHO MEHACTCA
9 Yiamure aHANHTHYCCKHHA BHI YPABIENHS COCTOSIHHS 3AMUCAHNOTO LIS 0AHOTO
KHJIOTPAMMA HACAALHOrO rasa:

| pv=RT

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

10 ¥raxure GopMyaupoRKy, KOTOPAsi HC OTHOCHTES K NEPBOMY 3AKOHY
TEPMOAHIIAMHIKH:

| 2Heprus He HCUYE3AET I 1S BO3NMKAET BHOBb, OHA JIMLIL MEPEXOAHT H3 OJHOrO BHIA
B ApYroii

2 moGas (opMa ABWKEHHS CNOCOOHA N JIODKHA NPEBpALIATLCA B OOYI0 APYryIo
Gopmy IBHIKCHHA

3 «BeuHBIi» JIBUTATENL MEPBOrO PO HEBO3MOKEH, NPHYECM MOA  «BEUHLIMY
JIBHPATENEM MEPBOTO PO/1A MOHIMAETCS MaLIHHA, NPOH3BOIIAd paboTy 0e3 3aTpat SHEPruu

4 jBIDKYIIAS ClUla ONPEASIAETC HCKIIOUHMTENLHO Pa3HOCTLIO TCMIICPATyYp, TO €CTh
OJIHO TENO AOJKHO HMETL TEMIIEPATYPY KAK MOYKHO BBIIE, a JIPYIOe — KaK MOMXKHO HIKE
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11 Yeamnre GopMyIHPOBKY, KOTOPAS 0THOCHTCS K NEPBOMY 3AKOHY TePMOAHHAMHKH:

| 9Heprus He HCYE3AET U HE BO3HHKAET BHOBb, OHA JIHLIbL NEPEXOAMT H3 OJIHOTO BHIA
B JIpYroii

2 TennoTa HE MOMET MOJIHOCTBIO MpPEBPAIIATLCE B MEXaHMYECKYIO JHEPrHIO, a
MEXAHHUYCCKas IHEPIUA B TEILIOTY - MOMKET

3 BHYTPCHHSS YHEPIUA HE 3ABUCHT OT BHAA TEPMOAMHAMHYECKOT0 NpoLecca

4 paGoTa 3aBUCHT OT BU/JA TEPMOLHHAMUHHYECKOrO NPOLIECC
12 PaGoTa paciinpenus — 9T0:

| mepenada IHEpPrHH OT OAHOTO TENA Kk APYroMY CBS3aHHAA C yMEHbLICHHEM oOLeMa
pa0ouero Tena Wik ¢ €ro NEPEMEILEHHEM B MPOCTPAHCTBE

2 mepesiaua IHEPruH 0T OJHOrO Tea K APYroMy CBA3aHHAA C yBETHHUEHHEM ofbeMa
padouero Tea Wik ¢ ero NEPEMEILIEHHEM B NPOCTPANCTBE

3 nepenaua HEPruM OT OJHOIO Tela K JPYroMy CBA3aHHAA C M3MEHeHHeM oObeMa
paGotero Teaa WiK ¢ ero NEPEMEIICHHEM B MPOCTPAHCTBE

4 mepefaua IHEPruM OT OJIHOrO TENa K APYroMy He CBA3aHHAs ¢ W3MEHeHHeM obbema
pabouero Tea Wi ¢ ero MepPeMELLIEHHEM B POCTPaHCTBE
13 Ykamure, OT 4ero 3aBHCHT BeIHYHIA PabOThI:

| OT KOHEYHOTO M HAMANBLHOrO COCTOsIHHMA paboyuero Tena, a TAKKe 0T NyTH npoLecea
2 OT KOHEHHOT0 W HAYANLHOrO COCTOAHHA TEPMOAHHAMHUCCKOIT CHCTEMBI
3 oT nyTH npouecca
4 oT xapakTepa W 1y TH nporecca
14 Tennmora — 370!

| makpomuiuueckad Qopma nepemaun SHEPruEM, NPH KOTOPOH MMEET MECTo
H3MeHeH e JaBIeHs Tena

2 makpopmusuucckad Qopma MNepelaud SHCPrHH, [PH KOTOPOIT HMEET MECTO
3mMenenne oobema Tena

3 makpoduzuueckas (popMa  [EpefauM SHEPTHH, TPH  KOTOPOH HMMEET MECTo
H3MEHEHHE TEMIIEPATYPhI Tela

4 Mukpousndeckan (opma nepeati IHEPrun, KOTopas [epeaacTcs CHCTEME Yepes
€€ IpaHuLibl B OTIPEIENIEHHOM NpoLecce
15 Yxamunre, 4T0 NONHMACTCS N0/l BLIPAKEHHEM «BHY TPEHHSISI DHCPIHS HACAILHOIO
razan:

| oHMMAaeTCs IHEPrHs, ONPENEAOLLAN CBI3H MENKY JABIEHHEM H 001LEMOM
2 NOHUMAETCA KMHETHUECKAA IHEPrsl, CBAZAHHAN C ABHKCHHEM MONEKY
3 TIOHMMAETCH IHEPryA, CNPEACIAONIIAN CBI3EL MCHUTY IABICHHEM H TeMIepaTypoii
4 NIOHHUMAETCA KHHCTHHECKAA SHEPrita, HE CBA3AHHASN C IBH/KCHICM MOJICKYII
16 Yicaknre ANAJIMTHUCCKOE BhIDAKCHHE NCPBOT0 3AKOHA TCPMOAHIAMIICH:
1AQ=TAS
2p=nkT
Jpv=RT
4 0Q=dU+ 5L
17 ¥Ykanmure GopMyHPOBKY NePBOTO 3aK0HA TCPMOAHNAMHKH:
| TlonpescHnas TEWIOTA HACT HA YBEIHYEHHE €€ BHYTPCHHCIH JHEPrHH W HA
COBEpILIECHHE BHEIIHEI padoTh
2 B anuabarHoii cucteme o0MeHa TENIOTOIT ¢ OKpYKalouLeli cpeLoii Her
3 HanGonee 3KOHOMHYHBIM ABIAETCA H3OTEPMHUYUECKHIT POLECC CHKATHA
4 Beunblii ABHraTenh HEBO3MOKEH
18 ¥Yaeapuast TENI0EMKOCTL — 9T0:

| KOMHYECTBO TEnnoTH, COODLIEHHOE rasy B NPOUECce K H3MEHEHHIO €ro
TEMIICPATYPBL HPI YCIOBHH, 4TO PA3HOCTE TEMIEPATYP ABIACTCA KOHEUHOIT BETMIHHOI

2 KONMMYECTBO Terna HeoGXOAMMOE Ul HACPEBAHMA EINHMIBI BEIECTBa, 4TOGLI
H3MEHHTE €ro TEMIICPATYpPY Ha OAMH rpaiyc

3 OTHOLIGHHE TEMIOTE cOOGILACMOI] B IIPOLIECCE FA3Y K H3MEHEHHIO €I TEMIIEPATYPEI
TIPH YCIOBHH, UTO PA3HOCTE TEMIICPATYP HCUCIAIOLIE MATa

4 KOMUYCCTBO TETNA H3MEHSIOIIEr0 TEMIICPATYPY Ta3a HA OJIHH rPALycC
19 Kaxoe U3 npeAcTABACHHBIX BLIPAXKEHHUIL siB/sieTes ypaBuennem Maiiepa:

1 AQ=TAS

2Q=AU+L

Je-ov=R

4pv=RT
20 ¥YkamuTe AHANTHTHUECKHI BHI NEPBOro 32KONA TEPMOAHHAMHKH NPHMEHHTEILHO K
H30XO0PHOMY npoueccy:

1q=¢(T2=Ty)
2q=plva—v)

31=cyT,-Ta)
4q=¢c(T2=Ty)

21 ¥xamuTe AHATHTHYECKHI BI/I NEPBOro 3aK0HA TEPMOANNAMHKH MPHMCHHTEILHO K
H30TCPMHUECKOMY npolecey:

Lg=p(va—vy)
21=c(T =Ty
3q=c(Ta—T))
4q=cp(T2—-T))

22 YRamuTe aHAJHTHUCCKHI BH NEPBOro 3aKOHA TEPMOAHNAMHKH NPHMEHHTEILIO K
n300apHoMy npouecey:

I1=¢c(T| =Tz
2 q= Cp(Tg—Tn
3q=plva—v)

4q=c(T-T))

23 YVKAKHTE AHAJTHTHYCCKHIT BHI [I(![)BOFD 3AKOHA TCPMOAHHNAMHKH NMPUMEHHTEILHO K
aauadaTiomy npoueccy:

lq=c(T2-T))
2q=p(v2—wvi)

Jq=cy(T2=T))
41= C-,(TL —Tz)

24 Muoroctynenuarnlii nponece ciRATHS ¢ NPOMCKYTOUNBIM OXJIKACIIHEM MO3BOASICT:

| ymensinTs paboTy cxaris koMnpeccopa
2 nonyuuth OoJlee BLICOKOE NaBNCHHE
3 YMCHBLINTB BEC KOMMpEccopa
4 ynpocTHTh NPOIECC CKATHA
25 Ipouece GRATHS B KOMIIPECCOpe sIBJSICTESI:

1 H30TEPMHYCCKIM

2 w3oBapHbIM

3 NONNTPONHBIM

4 ajmadaTHbIM
26 Yramute GopMyTHPOBKY, KOTOPAS HE OTHOCHTCS KO BTOPOMY 3aK0ITY
TCPMOANHAMUICH:



1 npupo/a caMOTIPOM3BOILHO CTPEMUTCA K GOJIEe BEPOATHOMY COCTOSHHIO

2 B ABHTATENE HEBO3MOIKHO BCIO TIOABEISHHYIO TEIIOTY MPEBPaTHTL B paboTy, 4acTs
9Tl TEIIOTRI TEPAETCS WIIH OTBOIHTCS

3 sHeprus ABIAETCH OJHO3HAUHOI QyHKuKel cocToANHA

4 Hepo3MOkHO Oe3 3arparhl PaboTHl NEpedarh TEMIOTY OT XOJIOAHOTO MCTOMHHKA K
ropstiemy
27 YKamuTe BLIPAKEHHE, CBA3LIBAIONIEE NEPBLIA H BTOPOii 34K0HBI TEPMOAHHAMHKH:

1Q=AU+L

2AQ=TAS

3TdS=du+dl

4pv=RT
28 LlHKIAMH HH KPYTOBBIMH NPOECCAMH HA3LIBAIOT:

1 mpoueccsl, B pe3yNbTaTe KOTOPLIX pafouee TENO HE BO3BPALIACTCH B HAYAILHOE
COCTOSTHUE

2 mpoUecchl, B KOTOPBIX PaBoHee TE0 HE B3aHMOACHCTBYET C OKPYKalOWEei cpeioi

3 npouecchl, B KOTOPBIX PaGouee TEN0 B3aHMOACICTBYET € OKpYIKAIOLIEH Cpesoil

4 npoueccel, B pe3yibTaTe KOTOPHIX pabouec TENO BO3BPALIACTCA B HAUYAILHOC
COCTOSIHHE
29 [psiMble UHKIBI — )TO:

| UMKIIBI, A OCYIIECTBICHHE KOTOPbIX HE pacxojyerca pabora

2 UKL, B KOTOPBIX TEILIOTA NPeBpaltaerca B paboTy

3 UHKABL, B KOTOPBIX TEILIOTA HE NPEBpaLaeTes B padoTy

4 LHKJTBE, HA OCYILIECTBJIEHHE KOTOPBLIX PACXONyeTes paboTa
30 OGpaTnbie LHKIBI — 3TO:

| uMKIIBI, HA OCYITIECTBAEHHE KOTOPLIX pacxojyercs paGora

2 UHKITBI, B KOTOPBIX TEILUIOTA HE NPERPAIIAETCA B padoTy

3 UMKIIBL, B KOTOPBIX TEMJIOTA Npespalaercs s padoTy

4 UMKITBL, HA OCYIIECTRIICHHE KOTOPLIX HE pacxoayeTcs padoTa
31 ®opmyna s Tepmuueckoro KILA umeer sua:

LM =1-(TJT))
2N =1=(TV/Ty)
3ne =1-(kKq)

4m, =1-(CJ/Cy)

32 YRaKHTE, B 4CM OTIHYHE TCILIOBOTO HAacoca OT XOJOAMALI0H MALIHILL:

| B najiuHK Hacoca

2 B Gonee soicokom KI1J]

3 B oTeyrerBHM LKA Penknna

4 B yposusix Temrneparyp T n Tz
33 YiakuTe, M3 KAKHX TEPMOAHHAMHYCCKHX MPOUECCOB COCTONT HACAILUHLIT IHKN
(OPLINCBBIX ABUrATEICH BIYTPeNuero cropanus paéoraomnx npu V=const:

| 1-2 — u3oTepMHUCCKOE pacliHpenne (MOABOA TEmnoTbl qi); 2-3 — aauabarHoe
pacumpenne; 3-4 — H30TEPMIMECKOE CRATHE (OTBOA TEIVIOTHI (2); 4-1 — annabarHoe oxkarye

2 1-2 — aamabarHoe paciiupenue; 2-3 — H30TEPMHUECKOE pacliHpeHue (NoABOx
TEIOTL (2): 3-4 — annabarHoe cxarne; 4-1 — H30TEPMHUCCKOE CKATHE {OTBOL TEILIOTHI (1)

3 1-2 — apnaGarnoe cxarue; 2-3 — n306apHoe pacimpette (moasoj Tennotst qp); 3-4
— anuabaTioe pacupenne; 4- 1 — H30X0PHOE OXNAAKACHHE (OTBO TENIOTEL (2 )

4 1-2 — apnaGarHoe cixaThe; 2-3 — M30X0pHOE Harpeanue (0RO, TEmNoTh! qy); 3-4 —
aanabaThoe paclunpeHue; 4-1 — H30XOPHOE OXaXAeH e (OTBO/ TeIIOTEI q2)
34 YakuTe, H3 KAKHX TEPMOJHHAMHAYCCKIX NPOLECCOB cOCTONT npamoii unkn Kapno:

1 1-2 — annabatroe ckarue; 2-3 — H30XOPHOE HATPEBAHNE (MOABOJL TEMIOTHI (), 3-4 —
anuaBaTHOE paciiHpeHue; 4-1 — H30X0pHOE OXMaKICHHE (OTBOJI TEILIOTHI q2)

2 1-2 — u3oTepMuueckoe paclumpeHne (MOABOA TemoTel (y); 2-3 — anuabarioe
pacumpenne; 3-4 — M30TEPMITMECKOE CKATHE (OTBOJ, TEMNOTH ¢); 4-1 — anuabarHoe CKATHE

3 1-2 — agmabartHoe cxatue; 2-3 — H300apHOe paciuMpesue (IOJABO TerIoThL q;); 3-4
— anuaGarTHoe pacimpene; 4-1 — H30XOPHOE OXITANUICHHE (OTBO TEIIOTEI ¢2)

4 1-2 — apuabarHoe pacluMpeHMe; 2-3 — M30TEPMHMECKOE pPACIUHPEHHE (MOABOA
TEIIOTH! (z); 3-4 — anuabaTHOE CKATHE; 4-1 — H30TEPMMYECKOE CHKATHE (OTBOJ TETUTOTHI qi)
35 YKaKHTE, H3 KAKHX TEPMOLHHAMHYECKHX NPOLECCOB cOCTONT 00PATHLIH WHKIT
Kapno:

| 1-2 — aamabarHoe paciumpenye; 2-3 — H30TEPMHUECKOE pacuiupeHne (I104BOJ
TEMOTH ); 3-4 — ajmabarHoe caxarne; 4-1 — H30TEPMHUCCKOE CKaTHE (OTBOA TEILIOTEL q))

2 1-2 — apnabaTroe cikaTue, 2-3 — H30XOPHOS HArpEBaHUE (MOJBOM TEMIOTEL (), 3-4 —
ajnabarHoe paciuupenue; 4-1 — H30X0pHOE OXNAMACHHE (OTBOJ TEMIOTHL ¢2)

3 1-2 — uzoTepMuucckoe paciimpeHHe (TMOABON TEmIoTel ); 2-3 — ammabarHoe
pacimpenne; 3-4 — H30TEPMHUECKOE CKATHE (OTBOA TEIIIOTHI (); 4-| — anuadaruoe ckarHe

4 1-2 — aauabarHoe ciartHe; 2-3 — u306apHOE pacuMpente {MOABOM TENoTh q); 3-4
— aguabarHoe paciuupenne; 4-1 — H30XOpHOE OXNaNIeHHE (OTBO TEMNOThI (2)
36 CoBOKyNHOCTE MLCHOBEHTLIX 3HAUCHHI TEMIIEPATYD BO BCEX TOUKAX HIYHACMOT0
NPOCTPANCTBA HA3LIBACTCA:

| MI0THOCTBIO TEMIOBOTO MOTOKA
2 TemnepaTypHBIM CPAJHEHTOM
3 TEennoBEIM MOTOKOM
4 TemnepaTypHLIM MONEM
37 'comerpuyecicoe MECTO TOUEK ¢ 0IMHAKOBOII TEMNEPATYPOil HAILIBACTCSA:

| TENOBBIM OTOKOM

2 TeMIEPaTYpPHEIM IPAJLHEHTOM

3 M3OTEPMHUECKOIT IOBECPXHOCTLIO

4 NNOTHOCTEIO TEIUIOBOTO MOTOKA
38 TensooOmen Meay ABHKYLUEIHCA cpeaoii H NOBEPXHOCTLI0 KAKOro-1ubo Tesa
(TBEPAOTO, JHAKOTO WIH ra3000pazHoro) HA3bIBAIOT:

1 Tennooraaueii

2 TEII0IPOBOAHOCTEIO

3 m3nyyeHHeM

4 reronepenaveii
39 Iepenoc Tena0Th CTPYKTYPHLIMH YACTHIAMH BEIIECTRA (MOJEKY.TAMH, ATOMAMH,
MEKTPONAMH) B npOUeEcce HX TeMI0BOT0 IBHKCHHS HA3LIBAIOT:

1 usnyuenuem
2 rennonepeaaqeii
3 tennootaaqeii
4 TennonpoBoAHOCTLIO
40 INepeaaua TEIIOTHI B BAKYYME MOMCT IPOHCXOAHTEL TOILKO:
| Tenmonepenateii
2 KOHBeKLHET]
3 TEIIONPOBOAHOCTLIO



4 u3nyueHHeM
41 JBuKkenne TeIIOHOCHTEIS, BOIHHKAIOMEE N0 ACHCTBHEM MACCOBBIX CHJ PA3IHUHO
NPHPOAbI, HA3BIBACTCSI

1 BBIHYKAEHHOI KOHBEKLHEI

2 u3TyueHHEeM

3 ¢BOGOHOM KOHBEKIIHEH

4 KoHBeKUMeEil
42 JIpnskenne TCMJOHOCHTC/IS, BO3NHKAIOLIEE 0] JeHCTBHEM BHELUHAX ¢l (¢
NMOMOIILIO HACOCA, BCHTHJIATOPA, BETPA), HA3LIBACTCS:

| BBIHYMACHHOIT KOHBEKLHETT
2 KOHBEKUHEH
3 W3nyueHHEeM
4 cpoboaHOI KOHBEKLHEH
43 Kakoe w3 npeacrapienibiX BoIpAIKenuii sipasicTes 3aKconom Oypoe:

1 q= Q(Tzc_TC)

2 E=¢(T/100)*
3 q= Agea((T1/100)* = (T2/100)")
4q=-hgradT
44 Kaxoe u3 npeacTaBacHHBIX Boipakenuii sipasieres 3aconom Credana-bonsumana:
lq=-Agrad T

2 (1: O'-(T;K“‘Tc)
3 E=¢(T/100)"
4 A, T=2,9x107 MK
45 YiasuTe, KAKOE H3 NPEICTABIACHHLIX BbIPAMKCHHIT HCMOAL3YETCH s pacyera

TernmoobmMena H3JydeHuem Memﬂ.y TBCPALIMY TEIAMH:
1Q= 0 (Ty—TF

A
2Q= t)(TCI - Te)F
{

3 LY (LY
Q=Eup'cb'F{[ﬁJ _[ﬁj ]

4q=-Agrad T
46 HnTenenpnrauns KOHBCKTHBHOIO TENI00OMEHA NPEANOJIATAET:

| paspyuienne norpaHHMHOrO Cios, oOpa3oBAHHE KPYMHLIX BUXpCH, yBEIHUCHHE
CTEreHH TYpPOYJIEHTHOCTH MOTOKA

2 yBEIMYEHHE TEMJIONPOBOJHOCTH CTEHKH, PaspylICHHE [OFPaHHUYHOIQ  CIIOs,
o0pa3oBaHNe KPYTHBIX BUXPEii

3 yBemiuenue pasMepoB TEIUI00OMEHHOIT OBEPXHOCTH, Pa3pyllUeHHe NOrPaHHYHOrO
cios1, 06pa3oBalne KPYMHLIX BHXPEii

4 yBeIMMEHHC NIYMMCTOrO TEMUIOBOTO [IOTOKA, OOpa3oBaHHE KPYIHLIX BHXpEIl,
YBEJHYEHNE CTENEeHH TYPOYISHTHOCTH NOTOKA
47 TennooGMenuNKH, B KOTOPLIX ABA TEMIOHOCHTES € PATTHYHBIMH TEMIEpATYpaMu
TEKYT B NPOCTPAHCTBE, PAYICJACHHOM TBEPAOIH cTenKkoil i TenJ006Men B KOTOPBLIX
NPOHCXOANT 32 CHET KOHBEKUHH H TEILIONPOBOAHOCTH, HAZLIBAIOTCS:

1 pereHepaTHBHBIMH TEIIOOOMEHHIKAMI
2 pexynepaTHBHbLIMH TEMIO00MCHHIKAM I
3 CMECHTEILHBIMH TEMIOOOMEHHIKAMH

4 TenooGMEHHHKAMH C BHYTPEHHHMH HCTOUHUKAMH TCTUIOTL
48 TenyiooOMCHINKH, B KOTOPBIX 01HA H TA JKe N0BEPXHOCTh HATPEBA, Yepes
Onpeae/eHIBIC NPOMEKYTKH BPEMEHH, OMLIBAETCS TO FOPSINHM, TO X0M0AHBIM
TEMJIOHOCHTEICM, B TEILI00GMEH B KOTOPBLIX MPOHCXOAHT B HECTALUNOHAPHLIX YCIOBHIX,
HA3LIBALOTCS

1 pexynepaTHBHLIMH TEMIOOOMEHHHKAMI

2 CMECHTE/IBHBIMH TEIIOOOMEH HHKAMHU

3 Tenn000MEHHHKAMH C BHY TPEHHHMH HCTOHMHHKAMH TETUIOTHI

4 pereHepaTHBHBLIMH TEMIOOGMEHHIKAMH
49 Tenio0OMEeNHHKH, B KOTOPLIX TEILIONEPEIAUA OCYIECTRIAETCS MPH
HEMOCPEACTBEHHOM CONPHKOCHOBEHHH H CMELICHHH FOPSYEro H X0J0AHOT0
TEMJI0HOCHTECAS, HAZLIBAIOTCS:

| perenepaTHBHEIMH TEMI000MEHHHKAMH

2 CMECHTEIBHBIMH TEIIO0OMEHHHKAMH

3 peKynepaTHBHBIMH TEILIOOOMEHHHKAM I

4 TenNOOOMEHHHKAMH C BHYTPEHHHMH HCTOMHHKAMH TEIUIOTHI
50 TenuiooOMeHNHKH, B KOTOPLIX OJHH TEIJIOHOCHTEb OTBOANT TCIJIOTY, BHIACTCHHYIO
B CAMOM anmnapare, Ha3bIBAIOTCH:

| TennoOGMEHHHKAMH C BHYTPEHHHMH HCTOUHUKAMH TEILTOTHI

2 pexynepaTHBHBLIMH TEIJI00OMEHHHKAMH

3 pereHepaTHBHBIMH TEIIOOOMEHHHKAMH

4 cMecHTENBHBIMH TEII00OMEHHHKAMH
51 VYkamure, uTO SIBASETCS HEJbLI0 KONCTPYKTHBHOrO pACYETA TCMI00GMENHBIX
aAnnapaTroB:

| onpemenenne TEMNEPATYP TEIUNIOHOCHTENA HA BHIXOJC W3 TEIIOOOMEHHHKA H
KO/IHYECTBO [EPEJaBaeMoil TEMmmoTel; Npy 3ToM JomkHa ObITh  3agasa  [UIoOMAL
MOBEPXHOCTH Teroobmena

2 OMpe/ieNICHUE MACCOBBIX PACXOA0B TEMIIOHOCHTEEH

3 onpefeneHHE KOTHYECTBA NepeIaBaeMoii TeMmIoTh

4 onpenencHUe mIowWaan paboueii NOBEPXHOCTH TEMI1000MeHa
52 Y KRamuTe, 4TO SABAACTCS UEIbI0 NPOBEPOMHOrO PACYCTA TEMIOOGMEHHBIX
annapaTos:

| onpeaenenye KOMHYECTBA MEPEAABAEMOIT TEIUIOTHI

2 onpejeneHHe TEMIEPATYP TEIUIOHOCHTENS HA BHIXOAEC M3 TEIUIOOOMEHHHKA 1
KOJIMYCCTBO [EPCAABACMOI TEIUIOTLE; TNpH 3TOM JIOJDKHA ObITh  3a1aHa  TUIOMIAAbL
MOBEPXHOCTH TEILI00OMCHA

3 onpenenenue padoueii MOBEPXHOCTH TEMIOO0OMEHA; NPH ITOM AQIBKHO ObITh
M3BECTHO: KOJIMYECTBO NEPEAABAEMOI TEMIOTh! M H3MCHEHHE TEMIIEPATY PhI TEIUIOHOCHTEJICH

4 onpesiencHne MACCOBBIX PACXO/IOB TCILIOHOCHTEE
53 Kakoe n3 npeacTapiennbix BoIpaRennii apaserces 3akonom Heorona-Puxmana:
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54 Koodpuument Teniooraauu o —3ro:

| MIOTHOCTS TEIJIOBOTO MOTOKA MPH IPaJIMeHTE TEMIIEPATYPhl PABHOM CIIHHHLIE

2 TEIUIOBOI MOTOK, OTHECEHHBIH K eIHHULIE TIIOLLALH

3 KONMYECTBO TEIUIOTHE, MEPEaBaeMOe B CAHHHILY BPEMEHH UEpE3 MPOH3BOJIBHYIO
MOBEPXHOCTD

4 TIOTHOCTH TEIUIOBOrO MOTOKA MEXIY TEIIOHOCHTENEM M CTCHKOI NPH pasHOCTH
TEMIEPATYP B O/HH rpajayc
55 Kod(ypuUHEHT TeNa0npoBOANOCTH A —IT0:

| KONMYECTBO TEMIOTHL, NMEPEIABAEMOE B GAHHHILY BPEMEHH YEpPE3 IMPOH3BONLHYIO
MOBEPXHOCTh

2 MIOTHOCTH TEMJIOBOFO [OTOKA MPH FPAAUCHTE TEMIICPATYPhbl PABHOM SANHILE

3 TMAOTHOCTH TEMIOBOIO NOTOKA MEXKIY TEMMOHOCHTEIEM M CTEHKOH NPH pasHOCTH
TEMMEPATYP B OJIHH IPagyc

4 TenoBoil MOTOK, OTHECEHHDIH K SIHHALE MIOMIA/IH
56 Yicamkure, kakoii kpurepuii 1ogoGus XxapaKTepH3yeT HHTEHCHBHOCTE TeN1000Mena
HA FPAHMIE CTEHNKA-IKHAKOCTE:

I uneno Hyeceasra Ng= 2"
A

2 yucino Peitnonbaca Re = il
%

3 umcno panaris pr =Y
a

3
4 uncio Tpacroga ¢,  PEATI
2
v
57 YKamkuTe, KaKkoii Kpurepnii nogobus onpeacaseT XapaKTep ABHKCHHS JKHAKOCTH?
3
1 uneno Cpacroda ¢, - PEAT!
VZ
2 uneno Mpawarnsa pp =¥
a

3 uncno Peiinonbaca Re =

<|§

4 uneno HyceenbTa Nyg= %1
58 ¥YKkamure, KAKOi KpuTepHii nopobus onpeaensieT BausiHue PUIHIECKHX CBOICTE
JKHAKOCTH NA TCINIOOTAAYY:

I uucno Pefinonbaca Re= 1
v

2 uncno Mpauatns pp Y

3 uncno Hyceensra Ny = a-l

A
BeATI?

\12

59 YramnTe, KAKoi KpUTEPHii N10A06HS XapaKTCPH3YCT HHTEHCHBIOCTE CBOGOANOTO
JIBHIKCHUSE AH/IKOCTH

4 upcno Cpacroga Gr =

20

1 uncno [pauaris pp - Y
a

ol

2 uncno Hyccenbta Ny =

.

3 ypcno Peitnonsaca Re:ll

v
4 yncno [pacroda gp - peATI®
2
v

60 Yicamure NPHIUHAHAIBLHYIO PASHHIYY MEKLY TEIIONPOBOANOCTLIO H
Tenonepeaayeii uepes nI0cKyIo cTeHKy

| Hanuuue WIH OTCYTCTBHE KOIPPHIIHEHTOB TEMIONPOBOAHOCTH ¢ 0OEHX CTOPOH
CTEHKH

2 HanuuMe WIH OTCYTCTBHE TEMIOBOTO NOTOKA YE€PE3 CTEHKY

3 panuyuMe WM OTCYTCTBHE TEMITEPATYPHOIO IPajueHTa

4 paHUHE MM OTCYTCTBHE KO(WHUIHEHTOR TEIIOOTAAYH C 00CHX CTOPOH CTEHKH
61 Hurencndurauns TensoobmMena HeodXoanma s Toro, 4Todni:

| MOBBICHTB pecypc TermoodMEeHHOro anmnapara
2 yJIyHUIHTE NapaMeTphLl TEIIOHOCHTENA
3 BBIPOBHHTE TEMIIEPATYPHOE MOJIE TEMIOHOCHTENA
4 crmzure rabapuTol Tenn00OMEHHOro annapara
62 lopsaok pacnoo:KeHHA NOrPARNTHBIX CT0EB MO X0y NOTOKA:

1 TypOyNeHTHBIH, 1aMUHAPHDI, MEPEXOAHBLIH
2 MaMMHAPHBIH, TEPEXO/IHBIi, TYpOyIeHTHEIH
3 nepBHUHbI, NEPEX0AHbII. BTOPHHHbII
4 mamMuHApHLI, TypOYIEHTHEI, TEPEXOINbIi
63 Tepenoc TENIOTHI B IAMHHAPHOM NOrPANHYHOM CJI0€ NPOUCXOANT:

| TeroNpoBoOAHOCTHIO

2 KOHBCKIIMEH

3 H3Ny4YEeHHEM

4 Tennonepepaieii
64 Tepenoc Tenao0Tsl B TYpPOYACHTHOM NOrPAHHYHOM CJI0€ POMCXOAHT MIABHBIM
oGpazom:

| TennonpoBoAHOCTLIO
2 KOHBCKLHEI]
3 uznydeHHeM
4 Tennonepenayeii
65 Morpamiunbiii croii obpazyerest noromy, uTo:

| uMeeTes TenIoBoil MOTOK MEKAY CTEHKOI H rasoM WIH HKHAKOCTLIO
2 oBrexaemasi MOBEPXHOCTE MIEPOXOBATASI
3 noABAAETCS TYPOYICHTHOCTB HOTOKA
4 raz B KHJIKOCTL OOIAAAIOT BA3ZKOCTLIO
66 Tennonepeaaya - H1o:

1 NPOLECC repejad TETNMOTLE B rasax
2 nepeaada TEOTsl OT IKHAKOCTH K rasy
3 TCIJIOMPOBOAHOCTDL B AKHAKHX HIIH I'llSOOﬁfJﬂZ]HLIX TCax



4 mpouecce nepesavH TEUIOTH OT OAHONO TEMJIOHOCHTENA K JPYroMmy 4epes
Pa3AEIAIONLYIO HX CTEHKY
67 Beanunna, obparnan Ko3phuuHenTy Tenaonepesatt - 31o:

| conporueaeHue TEIUlonepeaade

2 ko) (pHUMEHT TEILIONPOBOJAHOCTH

3 kodpuumenT TEnNooT AU

4 ko hunuenT NIy IeHN
68 Marepunas MokeT ObITL HAIBAH TENJOBBIM H30AATOPOM, CCIH Y Hero KOdhduunenr
TEIIONPOBOAHOCTH:

[ A <0,02 Br/(m'K)
2 1 <0,2 Br/(mK)
3A<2Br/(mK)
4% <20 Br/(mK)
69 B 2acone ®ypee q=-AMdT/dn) 3nakx munye xapakrepuiyer:

| orpuuarenchoe sHaueHHe kodphuLHeHTA TEMIOOTAAYH
2 OTPULIATENEHOE 3HAUCHHE KOd((HIHEHTA TENIOMPOBOAHOCTH
3 NpOTHBOMOJIOMKHOE HANPABICHUE MPAZHEHTA TEMTIEPATYPBI H TEMUIOBOTO MOTOKA
4 pOTHBONOOKHOE HAMPABICHNE TEMMOOTAAMH H TEITONEPEaatH
70 3navenue uncaa Re,, xapakrepusyionee B Tpy6e nepexon JaMuNaApHOTo
NOrpanH4IHoro CJI0s N0TOKA B TypOYJIenTHbIi COCTABISICT:

1 2300
2 10000
323000
4 100000
71 O6obiwennoe ypasuenue renaoobmena Nu = Re"Pr"Gr® nossossier paccuurarn:

1 upcno [TpaHaTnd s BKHBIX HHKSHEPHBIX TPHIIOMKEHHIT

2 uucno [pacroda I BOKHBIX MHAEHEPHBIX TPHIONCHHI

3 TemnooTAauy A BAKHBIX HIDKCHEPHBIX MMPHI0KESHII

4 TenIONpPOBONHOCTD /UTA BAKHBIX HHIKCHEPHBIX NPHIOKCHHIT
72 Tenaootaaua npa TYpOYJICHTHOM PEXKHME TEHElHsl BbIlle, YeM [IPH JaMHHAPHOM,
T.K.:

I ¢ nomoiLI0 TypOYNCHTHBIX MyJIbCAIHi HHTEHCHBHO MEPEHOCHTCS TENOTA, HEMEIH
TENNONPOBOAHOCTLIO

2 typGysienTHple TyJbCalmy AAIOT GONEE BBICOKOE THAPOCONPOTHBICHHE, HEMEIH
JTaMHHAPHBT TOrPAHITIHEBI cToil

3 B niepBoM ciryuac 601EE BLICOKAs TCILUIONPOBOAHOCTL MOTOKA

4 B MEPBOM CITyHAc €CTh H3TYUCHHE
73 KosdrduuuenT TenaonpoBoaHOCTH BO3PACTACT B CJICAYIOULCH NOCACIOBATEILHOCTH:

I BO3AYX. JIEPEBO, CTAIL. ATIOMHHHIL, ME/lb
2 )J.CPCBO, BO3AYX, CcTalib, MIOM}IIIIIﬁ, MC/IL
3 BO3AYX, ASpPEBO, AMOMHHMUIA, CTAL, MELL
4 BO3YX, JEPEBO, CTWIb, MEb, ATHOMHHHIT
74 MMepexoj NaMBHAPHOTO NOFPAHKYHOTO cJiosi B TYpOyJeuTuniii cpasan:

1 ¢ BHAOM TEIIOHOCHTENA

2 ¢ norepeii NoTOKOM YCTOHYUBOCTH
3 ¢O 3HAYCHHEM CKOPOCTH MOTOKA

4 ¢ BA3KOCTLIO MOTOKA
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75 CBo00IHASI KOHBEKLHSI:

| xapaxtepusyercs ©Oolee BBRICOKHMH Kk0d(QUIUECHTAMH TEMNOOTAAYH, HEKETH
BLIHYHCICHHAs

2 xapaxTepusyercs Oofee HH3KHMH KOMpQHIMEHTaMM TENIOOTAAUH, HEXETH
BBIHYHACHHAA

3 poobiie He xapakTepu3yeTes Koy (PHUMEHTOM TEMI00TAAYH

4 uWMeeT NpHUMEPHO OJMHAKOBLIE KOX(PPHIMEHTH TEMI0OTAAUH C BBLIHYKICHHOI
KOHBEKLIHEH
76 Yiannre, KAKOBLI 0CHOBHLIE NPHUIMNLI camoobpazoBanus:

| HenpepsIBHOCTS

2 ueneHanpasiIeHHOCTb

3 UHTErpaTHBHOCTD

4 CO3MIATENIBHOCTR
77 YKamHTe, KAKHEC MCTOYHHKH 3HAHMI HEOOXO0AMMO HCNOJB3IOBATH JUIA Npouecca
camoobpasoBanus:

| auTeparypy (METOAHUECKYIO, HAYTHO-MOMYNAPHYIO H Ap.)

2 ceTh MHTEpPHET

3 ceMHHApBI H KOH()EPEHIHH

4 cMeKanky
78 YKAKHTE, 4TO OTHOCHTCH K KOHEYHOMY pC3YJILTATY npouecca camoobpasoBanus
cTyaenTa:

| moBbIIIEHHE KAYECTBA OCBOSHMS NPEIMeTa

2 paspaboTka HOBBIX el n n300perennii B npeacTapnennoil o6nacTy 3HaHuil

3 cHopoBka

4 ot

3.2 TunoBeie BONpOCH K 9k3ameny no gucunnaunne «Tengorexnuka» B yernoii popme

DzaMenaunonnsiii Guier Ne 1

I Ocunosupie nowuatus u onpenenenst. OCHOBHbIE TEPMONHHAMMUECKHE MapPaMETPLI
COCTOSHHA
2 OCHOBHbIE MOHATHS W OAPE/IENeHHs TEOPHH TEMIoo0MeHa.

DzamMenauHonnbLi Guier Ne 2

| YpaBHeHHE COCTOSHMS HASATBHOIO rasa.
2 CnocoOel nepenaus TeroTol. TermonpoBoaHOCTb.

Dxzamenanmonnubiii Guner Ne 3

| Tlepebtii 3aK0H TEPMOIMHAMHKH 1 €r0 (PH3NHEcKas CYLIHOCTD,
2 [TepeHoc TenNOTE TEMJIONPOBOAHOCTLIO NPH CTALIIOHAPHOM PEHHME.

Dr3ameHanuoHn bl Gnier Ne 4

| AHANHTHYECKOE BBIPAIKESHHE MIEPBOTO 3AKOHA TCPMOIHHAMHKH.
2 TenaonpoBoAHOCTL MHOTOCIOHNOI MIOCKOIH CTEHKH.

Dzamenaunonnnlii Gnaer Ne 5

I MeTtoabl camooGpasoBaHms.
2 KonBekTHBHBIT Teryioo0meH,



Dx3amenauHoNHbI oOnner M 6

1 BTOpOii 33KOH TEPMOAHHAMHKH. DHTPOIIUS.
2 TennooOMeH H3TYHEHHEM.

DczamenauHonnbiii Guiaer Ne 7

I OGuzas QopMyHPOBKA BTOPOro 3aKOHA TepMOMHaMuKH. PaboTa upkna.
2 JlupepenunansHoe ypaBHEHHE KOHBEKTHBHOTO Tenoobmena.

Skzamenannonubiii ouaer Ne §

1 [pamoit uuxn KapHo.
2 OBoGEHHbIE YPABHCHHSA KOHBEKTHBHOrO TEIIooOmMeHa.

IxzaMeHauHOHHLIH Onuer Ne 9

1 O6parHstii tuKn Kapuo.
2 PacueTHble 3aBUCHMOCTH Ul ONPEACNCHHA KO3()HIMENTOB TENIooTAa M. Temiooraa4a
MTPH BBIHYKACHHOM TCUEHHH TEIITOHOCHTENA.

DzamenanHoHnbIi Guiret Ne 10

| AHaiu3 TEPMOAMHAMHUECKHX MPOUECCOB HieabHoro rasa. Msoxopusti u nzolapnbiii
[POLECCDL.
2 Cnouapie BH/bI Teruoobmena. Tennonepenaya.

JrzaMenaunonnsiii Guaer Ne 11

| Amanu3 TEPMOJMHAMHMECKHMX MpOLECCOB  Iligeanbiioro rasa.  Msorepmuuecknii 1
aanadarHblii MPOLECCHL.
2 TennooGMeH H3TyUYEHHEM.

Diczamenaunnonuniii onaer Ne 12

1 MonuTpomubii npouece U ero 0GobaoLee 3HAUYCHHE.
2 Tennonepe/aua Hepes MWIOCKYIO CTEHKY.

FkzamenauHonnbii ouer Ne 13

| MaeanbHbie IAKILL MOPLUIHEBLIX ABHrATENEH BHYTPEHHErO CropaHis.
2 OCHOBBI pacHera TenIo00OMEHHBIX annaparos.

D3aMenauHoHnblil oueT Ne 14

| Cpasnense uunion JBC.
2 TennonposoJAHOCT.

I3amcHaunonnbiil Gnier Ne 15

| Baakuetil BO3AYX.
2 OcHOBBI TEMIOBOTO PACHETA TEIIOOOMEHHBIX AMTAPATOB.

Drzamenaunoninii onaer Ne 16

1 Boasoii nap i npouece npeodpasosanys B P-V janarpaMme.
2 TensioBoil pacteT peKynepariBHOro TennoodMeHHHKA.

FxzameHAnonnbI Gnaer Ne 17
| Beasnoii nap i npouece npeodpaszosanns B T-5 n h-S auarpammax,

2 ONTHMANBEHOE MPOSKTHPOBAHHE TEMNI00GMEHHHKOB.

IzameHannonnbii 6mier Ne 18

| Bnaskuptii Bo3ayx v H-d anarpamma piaskHoro Bosayxa.
2 OCHOBHBIC MPHHLHIBE CaM0O00Opa3oBaHus

JK3aMenaunonubiii Guner Ne 19

1 TlepBblii 3aK0H TEPMOANHAMHKH,
2 TennonpoBoAHOCTS.

FkzameHauHOHHbIH Gnyer Ne 20

| LIMK/IBI MAPOCHIIOBBIX YCTAHOBOK.
2 [lepeHOC TETUIOTHE TEMIONPOBOAHOCTEIO PH CTALMOHAPHOM pElKHME.

DzaMeHaAHOHHLI Ommer Ne 21

1 Llmibt PenkuHa.
2 KOHBEKTHBHBIIT TEMI000MEH.

JzamenanHonubiii 6uaer Ne 22

I TMapoBas XOMOAHILHAS MALIMHA.
2 Koneunslit pe3ynsTaT npouecca caMmoodpasoBaHus.

J3ameHaunounbii Onster Ne 23

1 BTopoii 3aK0H TEPMOAHHAMIICH.

2 OcHopbl pacteTa Ten1000MEHHBIX aNNaparos.
JIzamenanuonnblii Guner Ne 24

| TepmoauHaMHIECKHIT AHASIN3 NPOLECCOB B KOMIPECCOPAX.
2 OGoOWEHHbIE YPABHEHHS KOHBEKTHBHOIO TEMI00OMEHA.

Jrzamenaunonnbiii 6umer Ne 25

| TepMoaMHAMHYECKHIT AHAIN3 MPOLECCOB B KOMIIPECCOPaX.
2 PacuerHsle 3aBHCHMOCTH sl OHPENENEHHs  KodPQHUIMEHTA TEIOOTAAYH TIPH
BBIHYIKICHHOM TEYEHNH TEMIOHOCHTE]IA.

IrzaMeHauHonnbii Guiaer Ne 26

1 OcHopuble mnousTist 1 onpenenenus. OCHOBHBIE TEPMOAMHAMHYECKHE MAPAMETPBI
COCTOAHMS.
2 TennonpoBoAHOCTE.

JzameHanHonnsii Onier Ne 27

| YpaBuexue CocTosins HICAIbHOTO rasa.
2 Ter1000MeH HIMYHEHHEM.

FezamenauHonnbii onner Ne 28

I TTepBuiii 3aKOH TEPMOAMHAMHKH.
2 Tentonepe/ayua 4epes MIOCKyI0 CTEHKY.

Dzamenaunonnbii Onsier Ne 29
| AHANHTHMECKOE BBIPAKEHIE MEPBOTO 3AKOHA TEPMOAHHAMHKIL

[
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2 OCHOBHBIE TIOHATHS B OnpeAeieHnds TCOPHH TennoobMeHa.

Jzamenaunonuniii Guaer Ne 30

1 TenioeMKOCTh TA30B M NOHATHE IHTAILITHH.
2 TennonpoBogHOCTh.

Ik3amenannonnstii 6uaer Ne 31

| Bropoii 3aKOH TEPMOAHHAMUKH, DHTPOLIKS.
2 Knaccudukais Terioo0OMEHHBIX annaparos.

3.3 TunoBbie BAPHAHTLI 3aJAHKI AJISI KONTPOILIOI paboThl M0 AHCUHTHIIC
«TenjaoTexnuka»

3apaua 1
Hauansnas temneparypa sosayxa ty = 150 °C, macca m = 1,0 kr. Haiitn paGoty

usmenenns o0beMa, HM3MEHEHHE BHYTPEHHEH DHEPruHM H MOABEJIEHHYIO TCILIOTY MOpH
MONHTPOMHOM PACIIMPEHHH BO3LYXa J0 AaBeHHA Py = 0,1 MITa u Temneparypel £y = 27

9C. Nokazarens noanrponsl N = 1,2, M306pasiTh pouecc B PV — KOOPIMHATAX.
3amaua 2
Bosagyx maccoii | Kr npu HAYILHOM JABICHHU Py = 16x10° rlla n Temucparype

t,= 177 9C pacumpsiercs aauMaGaTHO O AABACHUA Po = 4,5x10° rlla. Onpenenuts

TEMIIEPATYPY BO3JYXA B KOHLE PACLIMPEHHS, H3MEHCHHE BHYTperuel JHepriu i pabory
npouecca. M306pasuTs npouece B pV — KOOpJAHHATAX.

3apaua 3

B nopuiseseM ABHraTee BHYTPEHHEr0 CrOPaHMsA rashi ¢ HAYANLHON Temmeparypoil
t, = 1500 °C u nabnenuem p; = 3,0 MIla paclumupsiercst MOTHTPOMHO (n = 1,2) no
nasaenus py = 0,3 MIa. Onpenenurs pabory paciuupenys o H300pasuTe mpouece s Py —

u Ts — koopaunarax (raset 06nanaioT cBoHCTBAMH BO3/LYXA).
3apaua 4
1 kr Bosnyxa OpH HauanbHoM AasncHud py; = 0.4 MIa u Temneparype ty = 100

OC usmenser cpoe COCTOAHHE 10 AaBieHus P, = 0,1 MIla. Onpeaenurs KOHEUHYIO
TEMNEpaTypy W COBEPIIEHHYIO pafOoTy, €M IIPOLECC NPOMCXOAMT: &) u3oxopho: 0)
anabaruo. H306pasuTh NPOLECCH B PV — KOOPAHIATAX.

3apaua 5

Bosayx npn sasanbnbix aasnenun 0,5 MiIla u temneparype 40 °C annaGarso
pacumpseres a0 nasnenns 0,15 MIIa. Bo ckonbko pas JODKEH YBENHUHTEC ero ofbem u
kakopa Gyier woueunas Temmeparypa. Onpepennts pabory pactumpenis, HioOpasuts

npouece B pv — u Ts — koopanuarax.
3anaua 6
1,5 kr posayxa CKHMAIOT HOMMTPOMHO oT py = 0,09 MIa u t; = 18 °C no

nasienns p, = 1 MIa. Temneparypa npn >tom noskimiaercs a0 ty; = 125 'C.
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OnpeIenuTh NOKA3aTeb NOAHTPONb, KOHEHHBIH 00LEM, 3aTPatennyio paboTy i KOIHIECTBO
OTBEICHHOH TeruioTel, HM306pasiuTe Mpouece B PV — KOOpJAHHATAX.

3apaua 7
B nojMTpONHOM MPOIECce 3a1aHbl CREAYIOUIHE NapaMeTpsl: Py = 1x10° rTla, t, =

97 €, p;= 1x10% rMla, v, = 0,12 M/kr. ONPeAentTh MOKA3ATelb [OIHTPOINE,
MOABEACHHOC KONHYCCTBO TemnoTl W paGoty npouecca Jjuii | kr posayxa. MsoOpasuts
NpoLECe B PV — KOOPAHHATAX,

Zagaua 8

Ofnem Bo3yxa npu aanabardoM oxarin B wunusape JIBC ymenswaeres B 12 pas.
Hauanenasi TeMneparypa Bo3ayxa nepef cxaruem ty = 77 °C, naansuoe gaBneHue py =
0,09 MIla. OnpeaenuTs TEMNCPATYPY H JaBleHMe Bo3ayxa nocne cxarud, Hsobpasurs
npouece B pv — u Ts — xoopuunarax.

3apaua 9

Bosayx B konuuectse 1 kr npu u3BbITOMHOM JABIEHHH, PABHOM 1 aT M Temneparype
27 °C paciumpsercs aanadartHo JI0 KOHEHHOTO obbeMa Vz = 10 . Onpeapenares
HauansHbii 00beM u paboTy, coBepuraeMyr Bosayxom. Msofpasute npouecc B PV — u

Ts — koopaunarax.
Banaua 10

30 °C u xanenmu p, =0,1 MIa
cxHMaeTe aanabaTHO 10 KOHEUHOro jJapnehusa P, = 1,5 MIla. Onpeiennth KOHCUHbI

1 kr Bo3jyxa npH HadaIbHOil Temneparype t,

o6BeM, KOHEUHYIO TEMNEpaTypy M sarpauenuyio paGory. Wso0pasure mpouece B pv — H
Ts — xoopanuarax.

3anaua 11

| kr sosmyxa npu gaenewun pp = 0,5 Mlla n rtemneparype t; = 111 °C
paCIIMPAETCS NONMTPOIIHO 0 AaBieHust Py = 0,1 MIa. Onpeaenuth KOHEUHOE COCTOAHHE

RO3YXd, H3MEHCHHME BHYTPEHHEH ODHEPrHH, KOJHUECTBO MO/JBESJSHHON TEMIOTL 1
nonyuennylo paGory, eciiu nokasares noaurponst n = 1.2. M306pasute npouecc 8 pv —

KOOpPAMHATAX.

3agaua 12

Bozayx maccoil | kr cxumaerca uzobapno (p = 14x10° rlla) ot HauanbHoro ofuema
vi= 0,1 m/xr g0 vy = 0,07 M7/kr. Onpegenuts nepenajy TEMNEpaTyp B Mporecce,
OTBEAICHHOE KOIMHMECTBO TEMIOTHI, M3MEHEHHE BHYyTpeuHeil dHeprum M paboTy npouecca.
HM306pasnTh npoueec B PV — KOOPAHHATAX.

3apaua 13

| kr BO3ayXa MOMHTPORHO PACLIMPAETCH OT HAYMANBHOrO jAapienns 12 ar no 2 ar,

o
npuuem ofneM ero ypenwwiics B 4 pasza. Hauanpiad Temnepatypa pasma 127 C.
Onpenenuth NOKA3ATEAb  MONHTPONLL, HAYATBHBIT H  KoHeuHblH  OOBLEMbI,  KOHEUHYIO
Temneparypy u padory pacumpenns, H3o0pasute npolece B PV — KOOpAHHATAX.

3apaua 14
B nopiiHesoM JBHrATENS BHYTPEHHErO CrOpaHus raskl ¢ HauannHoil Temneparypoii

t, = 2000 °C u papnemem p; = 3,5 MIla pacumpsiorcs ammadarno. OnpeneanTs
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paboTy pactmpenus Ao pasaenns 0,1 MiIla (paGouee Teno - Boznyx). M3o6paznts npouece B
pv — u Ts — xoopauHarax.

3amaua 15
1,5 Kr po3gyxa CKHMAIOT NojuTponHo ot py = 009 MIla u t; = 18 °C no
naspenust p, = 1 MIla. Temneparypa npum 3sTomM noBeimaerca jo €, = 125 °C.

Onpenensts MoKasaTelb MOTHTPONEI, KOHEUHBIIT 00beM, 3aTpadeHHy10 paboTy H KOIHYECTBO
otseaentoii Tennotsl. M306pasuTs npouecc B PY — KOOpAHHATAX.

3anaqa 16

OnpenenuTh 110Ka3aTelb HOJIUTPOMBL, NOABEIEHHOE KOMHUECTBO TEIIOThi M padoTy
[poLEcca MpH  HM3MEHEHHHM COCTOAHMA Bo3ayxa (1 Kr), ecid M3BECTHbl CHELyIOlMe
napamerpe: py = 100 klla; t; = 27 °C; py = 10° rTla; v, = =0,12m"kr. HaoGpazums
MPOLECC B PV — KOOPAHHATAN.

3apaua 17

Hauanbnoe cOCTOSHHE BO3MYXa onpeienaercs napamerpamu: py = 1 MIla u vy =
0,5 m/kr. Haifti xoHeunsie ofbeM TEMMEPATYPY MPH H30TEPMHUESCKOM CKATHH 10
nasnenns 3,0 MIla u onpexenuts padory ckarust. M3obpasure npouece B pv — u Ts—
KOOpAHHATAX.

3apaua 18

Bosayx maccoii 1 kr npu remneparype ty = 15 °C u pasnenun P = =7x10° rlla
pacumpsierca uzoBapHo 10 o0bema v, = 0,2 m/kr., Onpene/uTs KOHEUHYIO TEMICPATypy,
MOJIBCACHHOE KOJAHYECTBO TEWIOTel U pabory npouecca. M3zobpasurs npouece B pv —

KOOP/IMHATAX.
3apaua 19
Jnst m3MepeHns  MaibiX  M30bITOUHBIX  AaBACHMI Wan  HeGONLIMX  paspexenuii

NPUMEHSIOT MUKpoMaHomeTpsl (Pucyrok 1.1).

1 - BO3aYyX0BOA
2 - Tpybra muKkpoMaHomeTpa 1

]

Preynok 1.1 — Cxema BO3IYX0BOIA H MHKPOMAHOMETPA

OllpCﬂBJI-ETb abcomoTHOE NaBjicHHE B BO3/IYNOBOJIC 1, ecnu anmba cronda KHAKOCTH

= : 0
B TpyOke Mukpomanomerpa 2. uakionennoii nox yriom 307, pasha 180 mm. PaGouas
KHAKOCTL — CrpT, miotnoctsio p= 0,8 r/fem®. TMokasauna Gapomerpa 0.1020 MITa,
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Jasnenue perpasuts B meranackanax (MIla), MHmmMeTPax pryTHOrO cTONOA (MM, PT. CT.) H
B KHJIOrPAMM-CHIIAX HA KBAAPATHBI cCaHTHMETP (Kre/em”)

Japaua 20

B tpybre manomerpa | (Pucynox 1.2), coeaummomeiicsi ¢ okpyxarowieii cpeuoii,
umeercs cron® Boabl BbicoToil 50 Mm. OnpejenuTs faBneHHe ) B pecuBepe 2 U BBIPA3HTE
ero B kunonackanax (kIla), ecnu pasnocte yporeii pryTi B MaHoMerpe cocrapiaer 120 mm,
a GapomeTpuueckoe gasnenue pg = 0,95 arm. [2].

1 - TpyBka MaHomeTpa
2 - pecveep

o~

! /fﬁ“—p B

| =50 mm
N

T

1

I =120 mm
|

Pucynoxk 1.2 — Cxema pecrBepa n MaHoMeTpa

3anaua 21
[nockasi cranbhas CTEHKA NAPOBOrO KOTIA C KO(HIMEHTOM TEIIonpoBOAHOCTH

A= 454 ¥ ToMHHOI 8 = 20 MM, OMBIBACTCS C OJHOH CTOPOHDI FOPAYHMIL Fa3aMH,

a ¢ apyroii cropoHbl — Bonoii (Pucynox 1).

k‘uc lcﬂlﬁ“ l A'NBI
q
,"L’
u1
Geaju & [Bugu X
Pucynok | — PacnpeieseHie TEMICPaTypsl TIPH [EPEaaue TEIIOTEH MENTY ABYMs

TEMIOHOCHTENAMH YEPE3 MIOCKYIO TPEXCNOIINYIO CTCHKY
[TpHuenm €O CTOPOHBI BOJIBI CTAILHAA CTEHKA MOKPLITA cnoem Hakumi (A ... = 2,325

Br
——) TonuuHoit 8, = 4 MM. @ CO CTOPOHbLI ras’oB — cioem camit (A gy, = 0,1163
M .

29



Br
ﬁ) TOJNIMHON & gy = 2 MM. Temneparypa rasos tnc, = 800 °C, ponnt tm2 = 200

G . K02()(PULHMEHT TEMIOOTAAUH OT ra30B K CTEHKE Oy = 46,5 H OT CTEHKH K BOAE

m2-K

o, = 1163 . Haiitu koappuupent tennonepeaasn K oT ALIMOBHIX rasos Kk Boje,

T
2
M~ - K
IOTHOCTE TEIUIOBOIO MOTOKA | ¥ TCMIEPATYpLi MOBEPXHOCTEH TPEXCHOIHON MI0CKOkH

CTEHKH t,:| 5 th, t, n te,-
3apaua 22

banmon, emKocTei0 70 1 HANONHEH KHCIOPOAOM (Oz) €O CHEIYIOUHMH

napamerpamu: p = 98 arm., t =20 ® C. Onpeaenus Maccy KHEIOPOJA.
3anava 23
[lnorrocts Bosayxa P npu masnennn 102,365 klla u Temneparype 0 °C paBHa

1,293 kr/m>. Uemy GyleT paBHa MIIOTHOCTH BO3yXa npu Temneparype 20 °C w pannennm
1500 klla?

3apaua 24

B 6annone emkoctbio 100 s conepikures kuenopos maccoii 117 wr npu temneparype

20 °C. Onpenenir AaBIeHNE KNCIOPOaA B Ga/LIOHe, €CHH Macca mopoykiero Gamona 102
KT,

3apaua 25

Jlns asTorcHHOI CBAPKH npusesnd Gamon kucnopona smectumoctsio 100 a. Haiiru
macey kuciopoaa, eciu ero jasnende 10,8 MIla npu temneparype 17 *C. Hapyuxmoe
nasnenie 100 klla.

3agaua 26

B Gamone emxocTbio 40 g1 naxoamtes KHcnopox npm pasnenudn 112 art. mo
MaHOMCTpY, Temneparypa ero 37 °C, armocdeproe napienie pasHo 736 MM. pT. cT.
ONpeseIHT> MACCY KHCIIOPOJIA W €0 MIOTHOCTD,

3amaua 27

OnpeeuTh KOTHUECTBO TEMIOThI, KOTOPOE HEOOXOAMMO NOIABECTH K 3 KI BO3jYXA,

HAXOAALLETOCA B 3AKPBITOM COCYIE M HMEIOLIEID TeMIOeparypy t] =0 OC 1 J1aBjIeHHC

p; = 0,1 MIla, urofel narpers ero po remueparypst 500 °c Onpenennts KOHEUHOT

JaBsieHne,
3anaua 28
OnpefenyTh KOAHUCCTBO MOABEASHHOI TEMOTH W paboTy, coBepiuaeMyio 2 Kr azora

N, ). npu ero iobaprom narpesanun ot 100 10 600 YC. ecnn nasneune p= 1 MIla.
2 P

3apaua 29

30

Bosmyx, maccoii 10 wr pacumpseres wnsorepmuueckn npu t= 400 °C or
HauansHoro naenenns p; = 800 xIla no xomeusoro obvema V, = 5 m’. Ompenennrs
HauaTbHbI 06beM, KOHEUHOE JaBIecHHe N PaboTy PacUINDEHHS.

3aaaua 30

Kucnopon (02) B Konuuecrse 2 Kr aauabaTHO paciiMpsAeTcs OT HavalbHOro

cocrosmua p; = 1,0 MIla u t; = 227 ®C o KOMEYHOrO COCTOMHHS, ONPEICIIEMOro
nasnennem P, = 0,1 MIa. Onpenenuts koxeuHsie napamerpst rasa (V, u t,) u paGory

pacLIipeHus.
3apaua 31
1 Kr Bo3AyXa MOJUTPONHO PACLUMPAETCA OT HAYATBLHOTO japnenus 12 atm a0

KOHEHHOro Aanfienys 2 atm, HauankHas Temneparypa Bosayxa passa 127 *C. Moxazarens
nosutportst M= 1,2, Onpenenuts HauanbHbI W KOHEUHBIH OOBEMBI, KOHEHHYIO
TEMIICPaTypy U paboTy paciiMpeHHs.

3apaua 32

1 Kr BO3fyXa COBEpIUAET LMKI C MOABOAOM TEILIOTHL Mpu V = const. HauanbHoe

0
aBcomoTHoe Aasnenue Bo3ayxa py = 0,1 MIla, navamnas temneparypa ty = 17 C,a
K
KI"
OnpeaenuTh MapaMeTpsl BO3/YXa B XapaKTEPHBIX TOUKAX IMK/A, MOMNE3HyIo paboTy 3a LMK i
KONHUYECTBO OTBEICHHOI TEIIOTEL.

3anaua 33
LlpKn ¢ MOABOJAOM TEILIOTH MPH MOCTOSHHOM 00LEeME OMpPEReNeH CIEAYIOUWHMH

crenens cxarua € = 4,5 . Konnvecrso nogseieHHoil B wmite Terotst ¢ = 1380

JIAHHBIMY; HaualbHble HapaMerpbl pabovero Tena py = 0,1 MIla, t; = 10 °C, a crenens
caatns € = 7,5, nasnenue p3 = 6,3 MIla. PaGouce teno — 1 kr posayxa. Onpeneiuts

repmutecknii KITJL 1 pabory umiia.
3apaua 34
Jus wpkna JIBC ¢ nopBojoM TEwoThl B TPOLEcce P = CONSt ONpeientHTb

tepmuueckuil KIJI 1, pabory umkna lu 11 KOMHYECTBO [MOABEACHHOI TETUIOThl (¢, ECIH

u3necTHO: paBouee Teno — | Kr BO3MyXa, HAYANLHBIC NapaMeTpel Bosayxa py = 0,1 Mlla,

ti=10 °C. nasnenue B KOHUE MOBOJA TEMIOTH Pz = 5,2 MIla, pacumperue paGouero
TENa MPOUCNOMMT A0 sasienus py = 0,4 Mila.
3apaua 35

Jurs wakna JIBC €O cMEIIAHHBIM NIO/IBOAOM TEILUIOTH onpeaenuts Pi. v;. T; neex

kpaiinnx Touek mpoueccos 1 repmuueckuit KITJ co caeayomumu ganusivu: py = 0,1

MIla, t; = 0 °C, p; = 5Mlla, ps = 0,25 Mlla, K0AHYECTBO TEIOTEL, NOABCACHION B
Kl

1300apHOM Mpoliecce = 400 , padouee Teno — 1 Kr Bo3jyxa.
1 p Y

KI'
3agaua 36
JUts MIELHOrO LKA MOPLIHEBOrO JIBHIATENS C MOABOAOM TEIUIOTLI IPH V = const
ONpeEnTL HAPAMETPLI BCEX OCHOBHBIX TOUEK, MONE3NYIO YACHLHYIO paboTy. yAenbHbIe

KOJHYCCTRA MO/BE/ICHHOIT 1I OTBeACHHOIT TernoThl, Tepmuueckuii KIT wiicna, Janst: pyp =
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0,1 MIla, t, = 47 °C, creneus oxarng € = 4,0, creneun nOBLINEHNS AABICHHS A=40.
PaGouee Teno — Bo3 Ly X. TEMI0EMKOCTE padouero Tena NpHHATE NOCTOAHHOIH.

3apaua 37

JUnst WASATBHOTO LMKITA TOPITHEBOTO ABHTATEI C MOABOAOM TEMIOTH Npu P = const
ONpENENUTs MAPaMETPhl BCEX OCHOBHBIX TOUCK, MOJNE3HYIO YACABLHYIO paGoty, yAenbHOe
KONMHECTBO MOBEAEHHOI M oTBeaenHoil TernoTel, Tepmumeckuit KITL umcna. Jane:: py =

0,1 Ma, t, = 73 ® C, crenens cxatns € = 20, crenens NpeaBapHTENLHONO PACIIHPEHHA

p = 2, paGouee Teno — BO3AYX. TemioemMkoeTs paBouero Tefa NPUHATE [OCTOAHHOI.

3agaua 38
B uMiiie NOPIIHEBOrO IBHMATEN BHYTPEHHErO CrOpaHHs CO CMELIAHHBIM MOIBOA0M

0
TEMJIOTHl HAYANBLHOE JABJIECHHE = 0,1 MIla, nauansuas Temneparypa t; = 27 C,
1 1

5 k[lx
crenens ckatus € = 15, Komuuectso noamenenwoii Temnotel ¢y = 1340 ——,
Kr
nokasarens anuadarel K = 1,4, makcmansHoe KaBneHUe B LMKIE Py = 5,5 MIla. PaGouee
Tl

Teno — posayx (Rygy = 287 —E). Onpeennts OapamMeTpbl B XapaKTEPHbIX TOHKaX
K

unka, paBoTy cacarHs, PACLIMpenns W paGoTy UHKIA, KOIHUCCTBO OTBEAEHHOIT TENNoThI,
repmueckuii KITJ{ 1HKI, @ TAKKe TEPMHUICCKHiT KM uuxna KapHo mis MONYYCHHBIX
IIPENCIIOB TeMneparyp.

3anaua 39

B uMKie nopiHeBoro ABMrATENs CO CMEIIAHHLIM MOABOJIOM TCILIOTH HAMANLHOE

pasmenne py = 0,1 MIla, navamshan temneparypa t) = 27 "C, crenes ckarud
g=12,7. creneun MOBBILICHHS JABJCHHA A=1,4, crenens npPEABAPUTENLHOIO
paciunpenns p=1,6. PaGouce 1e10 — BOIIYX, TEILIOEMKOCTH NPHIATL [OCTOAHHAIMI

K/l e/l
(e, =072 ——;¢€,= 1,01 ;—K). Onpeae/iHTh NapaMeTpsl B XapaKTepHBIX TOUKAX
I" -

unkta, paGoTy cacaTHi, PACHIMPEHUS W paboTy UMKIA, YACTBHLIC KOTHICCTRA TOABEAEHHOH U
orseaeHHoil TennoTkl 1 Tepmudeckuil KT/ uukna.

Janaua 40

JUta [k JIBUTATENs BHYTPEHHEro CropaHus ¢ KOMGHHHPOBAHHBIM TOABOJOM
TemioThl pacxoa Tormpa cocrapaser 0,035 wr ma 1 kr paGouero rena. Hawanbubie

napamerpu: py = 0,0882 MIla, t; = 50 ®C. Crenens cuarna € = 10. Makcumansnoe
nagnense s wiine 4 MIla. OnpeiennTs TepMHIECKHii KIT[l n posmo TennoTbl TOTMHUBA,
Mk

Kr

noaseaeHHoil B npoliecce P = const. Ternora cropauus TOMHBA Qﬁ = =29.26

PaGouce Teno oGnalaet CBOHCTBAMH BO31YXA.

3anaua 41

JLIs LKA ABHFATEAS BHYTPCHHErQ CTOpaHM CO CMELIAHHLIM MOJIBOLOM TEMIOTHE
PACXOJL TOIIHBA COCTABICT 0,035 xkr na 1 kr paSoucro rena. HawanubHas remneparypa B

o . =
umkne paeua 50 C . makcivanbaas Temneparypa 2000 K. Onpeaennts Tepmuuecknii KITJL
SO M3MEHEHHE IHTPOMIE B NPOLecce MOABOAA TENJIOTh! NPH MOCTOAHHOM JABICHHEH PABHO
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w/x K/l
0,32 ——, a TerioTa CropaHus TOMIHBa Qf, = 293 At
kr-K Kr

CBOICTBAMM BO3J1yXa.

. PaBouee Teno obnamaer

3.4 THIOBBIC BONPOCH IS CAMOCTOATEABHOI PAGOTEI CTYACHTOR 110 AHCUHIIHHE
«TennoTexHnKay

| Hepeuricaure cnocoGbl MOMY EHHs HU3KIX TeMreparyp?

2 Kakue Bemiecrsa TpPHMEHMIOTCH B KauecTBe pafodero Tena B XOJOAWIBHBIX
ycTaHoBKax?

3 OBBACHHTE, KAK NPOTEKAET LMK TAPOBOH KOMIIPECCOPHOH XOJIOAMIEHOH MAalIHHbI
(na Ts— anarpamme)?

4 M3 KaKux SJEMEHTOB COCTOMT XOJOMHIBHAS YCTAHOBKA M KaKOi mpouecc
OCYLIECTBIASTCA B KAMIOM M3 HiX?

5 Yro Takoe xon0ambHbll koddduument? Kakopo ero cogepwanne?

6 Pu3MuEecKas CYLIHOCTE NPOLECCA TEMIONPOBOIHOCTH.

7 opmyaupoBka 3axona dypse.

8 UTo Ha3LIBAETCA TEMIICPATYPHBIM T0JIeM?

9 YT0 TAKOE HIOTEPMHEUECKAs MOBEPXHOCTE H TEMIIEPATYPHBIH rpanuent?

10 Ousuueckuit MBICH K0I((HLHCHTA TEMIONPOBOAHOCTH?

11 Kak onpeiensercs TenjoBoi MoToK epes rniockyio cTeHky?

12 Kak OnpeaeisieTcs TemIoBoit MOTOK Uepes IWHIHHAPHIECKYO CTeHKYy?

13 Kakoii mpo1ece Ha3biBagTCesl KONBCKTHBHEIM TemmoobmMeHoM?

14 Kakoii npoliece Ha3hiBaeTea TennooT1aqei?

15 Harmmwnre qopmyity 3akoHa HeroTona — Puxmana.

16 Kaxue (aKTOph! BIMAIOT HA HHTCHCHBHOCTE TEMNOOTAA4H?

17 Uem ONpeienseTcs PEskiM ABHIKEHHA IKHIKOCTH?

18 Kaxue umcna (xpurepuu) nogobus ABASIOTCH ONPEACHAOUIMMH B MPOLECCE
TEMUIOOTAAUH TIPH BhIHYCICHHOM JBHMEHHH IKHAKOCTH?

19 Hanwuiuure ypasHeHHE MoA00Hs A1 BEHYKICHHOTO ABHMECHHT BO3YXa.

20 OBwsichure (usnuccknii omuicit umcen Hyccenwra, I'pacroda, [Npanmrm n
Peiinonbmeca.

21 YTo HA3LIBACTCA NAPUMAIBILIM JaBaeHHeM ?

22 Yro Takoe aGcomoTHas praxknocts? Kak ona onpeenserca?

23 Yro Takoe prarocosepkanue?

24 Yro Takoe oTHocHTeBHAs BraknocTs? Kax ona onpeaenaerca?

25 B uem pasnnuHe MeKIY HACHLIIICHHBIM ¥ HEHACBIIEHHBIM BIAKHBIM Bo3AyXOM?

26 Kak onpepensercs Ha hd— JHArPAMME TOUKIL, COOTBETCTBYIOULAA JAHHOMY
COCTOSIHHMIO BO3ayXa?

27 Kak ONpeaensieres TeMIepaTypa TouKH pockt?

28 [{ax H3MEHSIIOTCA [APAMETPBI BIAYKHOTO BO3AYXA MPH HArPEBAHHH H oxnaxAeHHH?

20 Kak H3MCHAIOTCS MAPAMETPBI BO3AYXA MPH cyIke Matepuana’

30 Kak w300paKalores Ha hd — JMArDAMME OCHOBHBIE NPOLCCCHI H3MEHEHHA
COCTOANMS BIKHOIO Bo3ayxa’?

31 KakoBbl OCHOBHBIC [IPHHLHITL caMooGpasosais?

32 B ueM 3aKMouaetes cyTh camoobpasoanis?

33 KaKoBbl HCTOUHIKH 3HaHMIl s camMoobpazoBanns?

34 Kakue Buibl ACATCALHOCTH MOKHO OTHECTH K OCHOBHBIM COCTABIISIOLIHM
npolecca camoodpaszosaris?

35 Kakos KOHEUHBIIT pesyapTar npotecea camooOpazopanua’



4 METO/INUECKHE MATEPHAJIbI, ONPEAEJSIIOWMNE MPOLEALY Pl
OLIEHNBAHMSA 3HAHHI, YMEHMI1, HABBIKOB 1 (MJIM) OIBLITA
JAESITEJBHOCTH, XAPAKTEPH3YVIOLIHMX STAINDBI ®OPMUPOBAHUS
KOMINETEHLHMN

[MpupoAsTCS BHALL TEKYIIEro KOHTPOASL H KpUTEpHH  OLGHHBAHHA y4ebHOi
AEATENBHOCTH [0 KWKAOMY €C BHAY MO CEMECTpaM, COMACHO KOTOPBIM TIPOHCXO/IUT
HAMHCEHHE COOTRETCTBYIOIMX GarIos.

JleKiui OIEHUBAIOTCA MO MOCCIIACMOCTH, AKTHBHOCTH, YMEHHIO BLIACTHTE [NABHYIO
MBIC]IL.

JlaBopaTopHLIE 3aHATISL OLEHHBAIOTCA TIO CAMOCTOATE/ILHOCTH BHINIOTHEHHs PaGoTEHL,
rPaMOTHOCTH B O()OPMICHHH, NPABHILHOCTH BHITIOJTHEHHSL.

CaMoCTOSTE IbHAA PAboTa OLCHHBAETC TIO KAMECTBY M KOMMHECIBY BBIMOIHEHHBIX
JOMATIHUX paGoT, TPAMOTHOCTH B O(OPMIIEHIH, NPABHILHOCTH BBITTOIHEHUS.

TTpOME3KYTOUHAS ATTECTALMA MPOBOANTCA B (opme IK3aMEHA.

Kpurepuy OUEHKH 3K3AMCHA B TeCTOBOH (OpME: KOJMHUECTBO OANNOB  HIH
Y AOBETBOPUTEINBHO, XOPOILO, OTTHHUO. Jlas TOyueHHs COOTBETCTBYIOMICH OUSHKH Ha
JK3aMeHe 110 Kypey HMCIOIIB3YEeTCH HAKONNTCAbHAL crcTeMa GauIbHO-peiiTHHIoBoi paGoThl
cryzienToB. MTOrosas OLEHKA CKIAIBIBACTCA 13 cyMMBbI GALIOB HTH OUEHOK, NOMYHEHHLIX 1O
BeeM PA3IENaM Kypea 1 CyMMbl GanioB ToNyUeHHOIT Ha I3AMEHE.

KpurepHH OLEHKH YPOBHI 3HAHMI CTYAEHTOB ¢ HCTIONL30BALHEM TECTA HA JK3AMCHE
1o yue6noii AMCIHTUIHHE

Ouenka 1 XapaKTepHCTHKH OTBETA CTYACHTA
OTanuHO ‘ 86-100 % npasHIbLHBIX OTBETOB

Xopouio 71-85 %
Y 10BAETBOPHTENLHO 51-70%
Hey LOBAETBOPHTENLHO Menee 51 %

Konuuecrso GAUIOB H OLEHKA HEYIOBNCTBOPHTENLHO, YAOBNETBOPHTEIBHO, XOPOLIO,
OTNHUHO ONPEAE/AIOTCH MPOrPAMMHBIMIL CPEJICTBAMH 10 KOJIHUECTBY MPABUILHBIX OTBETOB K
KOJIMYECTDBY CNy4aifHo BLIGPAHHBIX BOMPOCOB.

I(purepny OLECHHBAHHS KOMTICTCHINIT ClIeIy101INE:

1. Ortpersl HMEIOT MONHbIE PELCHH (¢ OPABHILHBIM orseroM). MX coaepiaHme
coujeTenbeTByeT 00 yBEpEHHDIX 3HAHHAX 0ByuaIoMerocs M 0 ero YMCHUH pearh
NpO(ecCHOHWILHBIE 3a1aH, OUCHNBACTCH B 5 GaL10B (OTIAHYHO);

2 Bonee 75 % OTBETOB HMEIOT TOJHLIC PCLUCHIA (C OPABMIILILIM OTBETOM). Hx
CONEPIKAHUE CBUJICTENLCTBYET O JOCTATOUHDIX Jpannax 00yuaIomerocs i ero yMetnn
pewath Npo(eccHoHabHbIC 3a1d4H — 4 Ganna (Xopowio);

3. He menee 50 % orpeToB HMECIOT MOJHBIE pemienys (¢ NPaBIIbHLIM oTteerom) Mx
CONEMKANNE CRIIETCNLCTRYCT 00 ynoBIETBOPHTENBHBIX FHANHAX oByuaIoIIerocs 1 o
ero OFpaHHYCHHOM YMEHHH pellaTh npo)eccHoHAbHBIE LAk, COOTBETCTBYIONIHE
cro Gyayueii kpanupueaiyn — 3 Gana (YA0BNETBOPHTENBHO)

4 Menee 50 % OTBETOB HMEIOT PCLICHHA C NPABIILHLIM orperom. HXx coiepxkanie
cRuAETENLCTEYET O CnafblxX 3HAHMSX ofyualouerocs U €ro  HeYMEHHI  peiath
rpod)ecCHOHATBHBIE 31ATH — 2 Hauta (HEY0BIETBOPHTENLHO).



