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1 NEPEYEHb KOMITIETEHIIAN C YKASAHUEM DTANOB UX .
®OPMUPOBAHUSA B ITIPOUECCE OCBOEHUS OBPA3OBATEJIbHOU

MNPOTPAMMBI

B pesynsrate ocBoenms OIIOIl cnenmanurera mo cnenuambHOCcTH 23.05.01

HaszemHubie
TPaKTOPBI»,

TPaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBA, CIeLHaIn3alys «ABTOMOOWIH W
00yJaronuiicst TOJHKEH OBIIAJICTh CICAYIOIUMH pe3ylbTaTaMu OOYydYeHHsS I10
qcouinHe « TepMoauHaMuKa B TEIUIONEpe1aday.

Tabnuma 1.1 — TpeGoBaHus K pe3ynbTaTaM OCBOCHUS IWCIIUTUINHBI

2 ONIUCAHME MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHNSI KOMIIETEHLUIA HA PA3JIMYHBIX ITANIAX UX
D®OPMUPOBAHUSA, OMUCAHUE HIKAJ ONEHUBAHUA

Tabmuua 2.1 — INokasaTeny u KPUTEPHHU ONPEIEICHHs YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIMI

KOII KOMIIETCHIIUN

DTarnbl OCBOCHUS
KOMIICTCHIINHU

[MepeueHb MIaHUPYEMBIX
pe3ynbTaToB 00y4eHHs 10
JMCLHUILTHHE

OIIK-4
CIOCOOHOCTBIO K
camM000pa30BaHUIO U
HCIOJIb30BAHUIO B
MPaKTHYECKOH
JeATEebHOCTH HOBBIX
3HaHWW ¥ yMEHHMH, B
TOM YHCIIE B
00J1aCTAX 3HAHMIA,
HEHOCPE/ICTBEHHO HE
CBSI3aHHBIX CO
chepoit
npodecCHOHATBHON
NS TeTbHOCTH

IepBoiii yTan

3HaTh:

METO/IbI camMo00pa3oBaHUs "
UCIOJIb30BaHKUsI B IPAKTUYECKON
NIEATCbHOCTH HOBBIX 3HAHUH H
YMEHHH 1O TEpMOAWHAMHUKE H
Terionepenaye, B TOM 4YHCIEC B

obnactsax 3HaHUMH,
HEMOCPECTBEHHO HE CBS3aHHBIX CO
chepoit npodeccuoHanbHO#
JeATEeIbHOCTH.

Ymertn:

OpraHu3oBaTb CaMOO6p3.30BaHI/lC 1o
TEPMOJUHAMUKE U TEIUIoNepeaaic u
HCIOJIb30BaTh B npaxmqecxoﬂ
JIeSITEIIbHOCTH HOBBIX 3HAHHH.

Baanernb:

METOaMH 110 CaMOO0OPa30BaHUIO IO
TEpPMOJMHAMUKE W TeIUIoNepeaaye
¥ HCIIOJB30BAHUIO B IPAKTHYECKOU
JIeATEeILHOCTH HOBBIX 3HAHUM.

Komnerenus, Tnanupyembie Kpurepun olieHHBaHNs Pe3y/IbTaTOB 00yUeHHS
9Tallbl OCBOCHHS pe3yibTaTh 2 3 4 5
KOMIICTCHIIH o0yueHus
OIIK-4 3name: OT1CyTCTBYIOT Henonnsie CdopmupoBaHHbIe, CdopmupoBaHHbie
CIIOCOOHOCTBIO K | METO/1bl TNPEACTABIICHUS O TIPEACTABJIICHUS O HO coaepKauue CUCTEMATHYCCKUE

€caMO00pa30BaHUIO U
HCTIONB30BAHAIO B
TIPAKTHYECKOH
JICATCIbHOCTH
HOBBIX 3HAHHMH U
YMEHHH, B  TOM
yucae B 00nacTAX
3HAHMH,

camo00pa3oBaHus U
HCIIOJIb30BaHUS B
TIPaKTHYECKOH
JICATECIIbHOCTH HOBBIX
3HAHUI 1 YMEHHUH 110
TEPMOIMHAMHKE U
Terionepeaye, B ToM
4pcie B 001acTax

MeTo1ax
€amMo00pa3oBaHus U
HCIIOJIB30BaHUS B
TPAKTHYECKO
JICATECIIbHOCTH HOBBIX
3HAHUU U yMEHU 1Mo
TEPMOJIMHAMHKE U
TEMnIornepeaaye, B ToM

METOJax
camMo00pa3oBaHus U
HCTIOJIb30BaHNUS B
MPaKTHYECKOH
JCATEC/IbHOCTH HOBBIX
3HaHHI 1 yMEHHH 1O
TEPMOJIMHAMHKE U
TeIJionepeaaye, B Tom

OTZAENbHbIC IPOOEIBI
TIPEJICTABJICHHUS O
MeTonax
camo00pa3oBaHus U
HCNOJIL30BaHUs B
TIPaKTHYECKOH
JIESITEIBHOCTH HOBBIX
3HAHUI 1 YMEHHUH 110

TIPE/ICTABJICHUS O
MeTozIax
caMo00Opa3oBaHus U
HUCIOJIb30BaHUsA B
MPAKTUYECKOM
JIEATEIILHOCTH HOBBIX
3HaHMII ¥ yMeHHit o
TEPMOJIMHAMUKE U

HEIMOCPEACTBEHHO 3HﬂHHl7l, 4ucIie B 001acTsix yucIie B 001acTsix TEPMO/IMHAMHUKE U TerJionepeaaye, B Tom
HE CBA3aHHBIX CO | HEMOCPEJCTBEHHO HE | 3HAHMIA, 3HaHUH, TemIornepeaye, B TOM | 4MCiie B 001acTaX
cdepoit CBA3aHHBIX CO C()epOii | HEMOCPEICTBEHHO HE | HEMOCPE/ICTBEHHO HE | YHCIie B 00JaCTAX 3HaHHA,
npopecCHOHANBHOI | POhECCHOHATBHOI CBSI3aHHBIX CO c(epoil | CBsI3aHHBIX cO chepoil | 3HAHMIA, HETIOCPECTBEHHO HE
JIeATEIBHOCTH JICATEIBHOCTH. npoheCCHOHATBHOI npodecCHOHAIBHOM HEMOCPECTBEHHO HE | CBSI3aHHBIX O cepoit
HepBbrii 3Tan JIEATEILHOCTH. JIEATEIIBHOCTH. CBA3aHHBIX €O cepoii | npodeccHoHanbHOM

npoecCHOHaTBHOM JIEATEIIBHOCTH.

JICATECIIbHOCTH.
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Ymems:
OpraHH30BaTh
camMo00pa3oBaHue 1o
TEPMOJIMHAMHUKE
Tenonepeaaye u
HCI0JIb30BaTh B
TIPaKTHYECKOH
JIESTEbHOCTH HOBBIX
3HaHUH.

He ymeer .
OpraHM30BaTh
camMo00pa3oBaHue Mo
TEPMO/IMHAMUKE U
TEIIONepeaade 1
HCIIOJIB30BaTh B
TIPAKTHYECKOH
JICATECIIbHOCTH HOBBIX
3HAHUH.

B uenom ycnenxo, Ho
HE CHCTeMATHYECKH
OpraHu30BbIBACT
camo00pa3oBaHue 0
TEPMOJIMHAMMKE U
Tenyonepeiaie 1
HCTIONB3YeT B
MPaKTHYECKOH
JCATEC/IbHOCTH HOBBIX
3HaHH.

B nenom ycneninoe,
HO cojiepxaliiee
OTJIeIIbHBIE ITPOGEIIBI
B YMEHUHU
OpraHu30BaTh
camoo0pa3oBaHue 1o
TEPMOIMHAMHKE U
TeIIoepeaaye u
HCNOJIL30BaTh B
TIPAaKTHYECKOH
JIESTEIBHOCTH HOBBIX
3HAHHIL.

CdopmupoBanHoe
YMEHHE OPraHH30BaTh
camMoo0pa3oBaHHe IO
TEPMOJIMHAMMKE U
TeIionepeaaye 1
HCTIONIB30BaTh B
NPaKTHYECKOH
JICATEC/IbHOCTH HOBBIX
3HAHUIL.

Bnaoems:

METOJIaMH 10
€aM000pPa30BaHHIO 1O
TEPMOJIMHAMHUKE U
TeIIonepeaaie 1
HCIIOJIB30BAHHUIO B
TIPaKTHYECKOH
JICATECIIbHOCTH HOBBIX
3HAHHIL.

He Bnageer metogamMu
1o caMoo0pa3oBaHMI0
TI0 TEPMOJIMHAMHUKE M
TEILIONepeaade 1
HCMIOJIb30BAHUIO B
TIPaKTHYECKOH
JIEATEILHOCTH HOBBIX
3HAHUH.

B uenom ycnemHoe,
HO He
CHCTEMaTH4eCKOe
TIPUMEHECHUE METO/10B
10 caM00OPa30BaHHIO
10 TEPMOJIMHAMHMKE U
Tenyonepeaie 1
HUCMOJIb30BAHUIO B
MPaKTHIECKOH
JIEATENILHOCTH HOBBIX
3HaHHi.

B nenom ycneninoe,
HO cojiepraliiee
OTJIe/IbHBIE TTPOGEIIBI
B IPUMECHCHUH
METOJIOB IO
€aM000pa30BaHHIO 1O
TEPMOIMHAMHKE U
TeIIoepeaaie u
HUCMNOJIL30BAHHUIO B
TIPaKTHYECKOH
JIESATEIBHOCTH HOBBIX
3HAHHIL.

Venemnoe n
CHCTEMaTHYeCKOe
NPUMEHEHHE METOJI0B
0 caM000Pa30BaAHUIO
110 TEPMOJIMHAMMKE U
Temnyonepeaue 1
HCTIOJIB30BaHHUIO B
MPaKTHYECKOH
JICATEC/IbHOCTH HOBBIX
3HaHMiL.

Onucanue MKaJjbl OIlCHUBAHUSA
1. OneHka «HEyJOBICTBOPUTEILHOY CTABUTCA CTYJICHTY, HE OBJIAJICBIIEMY HHM OJIHUM M3 3JIEMEHTOB KOMIICTCHIIMH, T.€. OOHApYKMBIICMY
CYIIECTBCHHBIC NMPOOEbl B 3HAHHM OCHOBHOIO MPOrPAMMHOI0 MaTepuata MO AMCUUIUIMHE, JOMYCTUBIIEMY HNPHHIMINAIBHBIC OLIMOKH MpPH
TNPUMEHEHUH TCOPETHYCCKUX 3HAHUMH, KOTOPBIC HE MO3BOJISIIOT €My IPOJOIKUTE 00Y4ECHHE MM IPUCTYIMUTh K IPAKTHYECKON ASATEIbHOCTH Oe3
JIOMOJTHUTENILHOM MOArOTOBKH 110 IaHHOM IMCIUILIMHE,
2. OueHka «yJOBJIETBOPHTEIBHO» CTABUTCS CTYJCHTY, OBJIAJEBIIEMY 3JIEMEHTAMH KOMIETCHLMH «3HATh», T.€. MPOSBUBIIEMY 3HAHHUS
OCHOBHOIO IIPOrPaMMHOr0 MaTepuaia 0 JUCLHIUINHE B 00beMe, HEOOXOAMMOM UL OCIIEAYIOIEro OOyYeHUs U IPEACTOSINEeH IPAKTHYECKOH

JICATEIBHOCTH, 3HAKOMOMY C OCHOBHOII PEKOMEHIOBAaHHON JUTEPATYpPOii, JOIyCTHBIIEMY HETOYHOCTH B OTBETE HA JK3aMEHE, HO B OCHOBHOM
o0ajiaronieMy HeoOX0MMBIMU 3HAHUAMH JUIS UX YCTPaHEHHUS NIPH KOPPEKTHPOBKE CO CTOPOHBI FK3aMEHATOPA.

3. OneHKa «XOpOIIO» CTABHTCS CTYICHTY, OBJIAJICBIIEMY 3JICMEHTAMH KOMIICTCHIIMH «3HATh» U «YMETb», NMPOABHMBIIEMY IIOJIHOE 3HAHHE
NPOrpaMMHOIO MaTepHaja 1o JUCUUILIMHE, OCBOUBIIEMY OCHOBHYIO PEKOMEHJIOBAHHYIO JIUTEPATypy, OOHAPYKHBILIEMY CTaOMIILHBINA XapakTep
3HAHUH U YMCHHH M CIOCOOHOMY K HX CAMOCTOSTEIBHOMY MPHMCHCHHIO M OOHOBJICHHIO B XOJ€ MOCICAYIOLIECro OOYYEHHS U IPAKTHYCCKOH
JIEATETBHOCTH.

4. OleHKa «OTIMYHO» CTABUTCA CTY/CHTY, OBJIAJICBIIEMY 3JIEMCHTAMH KOMIICTCHIMH «3HATB», CYMETb» M «BIAJCTb», MPOSBHBIICMY
BCECTOPOHHUE M TIiiyOOKME 3HAHMs HPOrPAMMHOIO MaTepHaa MO AMCLMIUIMHE, OCBOMBIIEMY OCHOBHYIO M JONOJHHTEIBLHYIO JUTEPATYpY,
00OHApYKUBIIEMY TBOPYECKHUE CIOCOOHOCTH B IOHUMAHUH, U3JI0XKCHUH U IPAKTUYECKOM UCIOIb30BAHUH YCBOCHHBIX 3HAHMIA.

5. OleHKa «3a4TEHO» COOTBETCTBYET KPMTEPUAM OLIEHOK OT «OTJIMYHO» JI0 «yOBJIETBOPUTEIIBHOY.

6. OlieHKa «HE 3a4TEHO» COOTBETCTBYET KPUTEPHIO OLIEHKH «HEY/IOBJIETBOPHTEILHON.



3 TANOBBIE KOHTPOJIBHBIE 3AJIAHUA WA UHBIE MATEPHUAJIBI,
HEOBXOJIUMBIE JIJIsI OEHKHW 3HAHWU, YMEHUI, HABBIKOB U (MJIN)
ONBITA JEATEJNBHOCTH, XAPAKTEPU3YIOIUX 3TAIIbI ®OPMUPOBAHUSA
KOMIETEHIU B MPOIIECCE OCBOEHUS OBPA3SOBATEJBHOM
MMPOI'PAMMBI

3.1 TunoBsble BONPOCHI K 3K3aMeHy no AucuuiminHe «TepmonunamMuka u
TernJjionepenaya» B TeCTOBOI (hopme

1 YkaxuTe, 4T0 paccMaTpuBaeT AUCUHUILUINHA «TeXHHYECKasi TEPMOAHHAMUKA»

1 TeopeTHyecKre OCHOBBI IPEIMETa M 3aKOHOMEPHOCTH

2 MPUMEHEHHE OCHOBHBIX 3aKOHOB TEPMOANHAMUKH K XUMUYECKUM MpoOLeccaM

3 3aKOHBI TEPMOJMHAMUKU MPUMEHHUTENBHO K MPOIIECCaM B3aUMHOIO MPEBPAIICHUS
TEIUIOTHl B MEXaHWYECKYIO paboTy MII MEXaHWYECKON pabOTHI B TEIIIOTY

4 mnpUMEHEeHHE OCHOBHBIX 3aKOHOB TEPMOJMHAMHKH K (HU3HKO-XUMHYECKHM
npoueccam
2 OTkpbITasi TePMOAMHAMHYECKAS CHCTEMA — 3TO:

1 Cuctema, KOTOpasi OOMEHHUBAETCS C OKPYIKAIOILEH CPEION 1 BEIIECTBOM

2 Cuctema, KoOTOpast 0OMEHHBACTCS C OKPY)KAIOIIEH CPeIoi M TeIII0TOH

3 Cucrema, KOTOpasi OOMEHHBAETCSI C OKPYIKAIOIEH Cpelorl KOJIMUECTBOM JIBHIKCHHUS

4 Cuctema, KOTOpas He UIMEET 000IOUKU
3 AanadaTHo¥ Ha3bIBaeTCsl TEPMOAMHAMHYECKAS CHCTEMa, KOTopasi:

1 OOMeHHBaETCsI ¢ OKPYKAOILEH Cpe/iol BeLeCTBOM

2 OOMEHHBAETCsI C OKPYIKAIOLIEH CPeIoi TEmI0TOoM

3 He moxeT 0OMEHUBATBCS C OKpYKarowlelt cpeoil TernoToi

4 He MoxeT 0OMEHHMBAThCSI C OKPY)KAIOIIEH CPeoil BEIECTBOM
4 Ilnkn PeHKnHA HAa HACBIIICHHOM Nape M03BOJIAET:

1 obGecrieunTs GoJIee BBICOKOE 1aBICHHE TaPOB TETIIOHOCHUTEIIS

2 3aMEHUTh IPOMO3JKUI KOMIPECCOp HAa KOMIIAKTHBIN HacocC

3 yMEHBUIUTH TEMIIEPATYPy TEIUIOHOCUTEIIS

4 yBEIMUYHUTb TEMIIEPATYPy TEIIIOHOCUTEIS
5 Iuka PenkuHa Ha meperpeToM mape no3BoJisieT:

1 obGecrieunTs GoJIEEe BBICOKOE IaBICHHE TaPOB TETTIOHOCHTEIS

2 yBENMYHUTh pECypc JeTajedl MapoBOil TYpOHMHBI, M3-3a CHIDKCHHUS ONACHOCTH
KOppO3UH

3 yBENUYHUTH TEMIIEPATyPy TEIUIOHOCUTENS

4 yBEIMUYUTb TEIIOEMKOCTb TEIIIOHOCUTEIS
6 TepmoagnHaMHuYecKasi CHCTEMAa — 3TO:

1 COBOKYHNHOCTP MAaTEpHAJBbHBIX TeJ HAXOIIIIUXCS BO B3aUMOJACHCTBHH C
OKPY>KaIOIIHH cpeaoi

2 COBOKYITHOCTh MAaTEpHAJBHBIX TEJ HAaXOMALIMXCS BO B3aUMOJCHCTBHM JAPYT C
JIpyromMm

3 COBOKYMHOCTb MAaTepHAJbHBIX TeJ, HE B3aUMOACUCTBYIOLIMX C OKpY)XKarolien
cpenou

4 COBOKYITHOCTb MaTEpHAaJbHBIX TEJ, HE B3aUMOICHCTBYIOIUX APYT C APYTOM
7  YkaxnTe, Kakue (uU3MYeCKHe  BEJMYMHBI  SIBJISIOTCS OCHOBHBIMH
TepMOIUHAMUYECKHMMHU MapaMeTPaMH COCTOSTHHSA:

1 abcomoTHas Temneparypa T, ynenbHblii 00beM Vv, IIIOTHOCTB P

2 abCoOTIOTHOE JaBJICHUE D, y[[eIILHI;Iﬁ 00beM V, IIJIOTHOCTh p
3 abcomoTHas TeMIIepaTrypa T, a0COJIIOTHOE JaBJICHUEC P, INIOTHOCTH p

4 abcomoTHas Temrnepatypa T, aDCOIIOTHOE JaBIICHUE P, YACIbHBINA 00bEM V
8 TepmMoanHaMUYecKoe pAaBHOBeCHE CHCTEMBI 3aKJII0YAETCS B TOM, YTO:

1 cocTosiHHE TEPMOINHAMHUYECKON CHCTEMBI MCHSICTCS B TCUCHIE BPEMCHH

2 BCe TEPMOJMHAMHYECKHE apaMeTpbl IIOCTOSHHBI BO BPEMEHH M OJIMHAKOBBI BO BCEX
TOYKaX CHCTEMBI

3 CcOCTOSIHME TEPMOAMHAMHUYECKOIl CHCTEMBbI MEHSETCSI B TEUCHHE JIHMIIb HEKOTOPOTO
BpPEMEHH

4 cOCTOsIHHE TePMOJUHAMUYECKON CHCTEMbI IOCTOSHHO MEHSIETCSI
9 YkauTe aHATUTHYECKHIT BHI YPABHEHHUsI COCTOSIHUSI 3aIIMCAHHOTO /IJIsI OTHOTO
KHJIOrpaMMa H1eaJIbHOTO rasa:

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

10 YkaskuTe (popMyIHPOBKY, KOTOPasi He OTHOCHTCSI K IEPBOMY 3aKOHY
TepMOJAMHAMMKH:

1 sHeprus He MCYE3aeT U HE BO3HUKAET BHOBb, OHA JIMIIb IEPEXOJUT U3 OJHOIO BUJAA
B Ipyrou

2 mobas (popma IBHKEHHS CIIOCOOHA M JOJDKHA IPEBpalaThCs B JTIOOYI0 APYTyIo
(hopmy IBHIKESHUS

3 «BeyHBI» ABUraTenb MEPBOTO POJA HEBO3MOXKEH, INPUYEM IMOJ «BEYHBIM)»
JBHIaTeNeM IIEPBOro Pojia HOHUMAETCsl MalINHA, IPOM3BOILIAs paboTy O3 3aTpar SHEpPruu

4 nBKyIas CHJIa ONpEneseTcsl UCKIIOYUTENbHO Pa3HOCTBIO TEMIEPaTyp, TO €CTh
OJIHO TEJNO JAOKHO UMETh TEMIEPATYPY KaK MOXKHO BBILIE, a IPYroe — Kak MOXKHO HUXKE
11 YkakuTe (opMyIHPOBKY, KOTOPasi OTHOCHTCS K NIePBOMY 3aKOHY TePMOAMHAMHUKH:

1 sHeprus He McYe3aeT U He BO3HUKAET BHOBb, OHA JIMIIIb NIEPEXOJUT U3 OJHOTO BUAA
B Ipyrou

2 TemwioTta HE MOXXET IOJHOCTBIO TPEBPAIIAThCd B MEXAHHMUYECKYIO SHEPTHIO, a
MeXaHUYeCKast SHEPTHs B TEIIOTY - MOXET

3 BHYTpEHHSIS1 SHEPIUsl HE 3aBUCHT OT BUJa TEPMOJHHAMHYECKOrO Mporiecca

4 pabora 3aBUCHT OT BH/Ia TEPMOIMHAMUYECKOTO IIPOIIecca
12 PaboTa pacmumupeHus — 3T0:

1 mepenada SHEPTUH OT OJHOTO TENA K JPYroMYy CBs3aHHAs C yMEHBIICHHEM 00beMa
pabodero Tena UM C ero NepeMeIieHIEM B IPOCTPAHCTBE

2 mepepava SHEPrHU OT OJHOrO Tejla K JPYroMy CBsi3aHHAs C yBelHMYeHHEM oObema
pabodero Tena UM C ero NepeMeIieHIEM B IPOCTPAHCTBE

3 mepenada 3HEPTHH OT OJHOTO Tella K JPYroMy CBs3aHHAs C M3MEHEHHEM o0beMa
pabouero Tena UK C ero nepeMeIeHHEM B IPOCTPAHCTBE

4 mepenada 3HEPTUHU OT OJHOTO TeJla K PYroMy HE CBs3aHHAs ¢ M3MEHCHHEM 00beMa
pabodero Tena WK C ero nepeMeIeHUEM B IPOCTPAHCTBE
13 Ykaskure, 0T 4ero 3aBUCHT BeJJHYHHA PadoThI:

1 OT KOHEYHOT0 M Ha4aJIbHOTO COCTOSIHHS PAbOUero Teja, a TAKXKE OT IyTH Mpoliecca
2 OT KOHEYHOTO ¥ HAYaJbHOT'O COCTOSHUSI TEPMOIUHAMIYECKOH CHCTEMBI
3 oT myTH npouecca
4 OT XapakTepa U IyTH Ipoliecca
14 Tensiora — 310:

1 wmaxpodusuueckas ¢Gopma mepemadd SHEPrUH, HPH KOTOPOH HMEET MECTO
HM3MEHEHHE JIaBJICHHs Tela



2 wmakpodusuyeckas Qopma mepenaud SHEPruM, NpPU KOTOPOH MMEET MEeCTOo
H3MEHEeHHE 00beMa Tela

3 wmakpodusuyeckas Qopma Iepenaud SHEPruM, NPU KOTOPOH MMEET MEeCTOo
H3MCHCHHE TEMIICPATYPEI Tella

4 muxpodusmueckas popMa Iepenady SHEPTHH, KOTopas IEepefaeTCs CUCTEME dYepes
€e IPaHHMIIbI B ONPEAEICHHOM Hpoliecce
15 YkaknTe, 4TO NOHMMAaeTCs MO/ BbIPaKeHHEM «BHYTPEHHSIsI JHEPTHsl H1eaIbHOT0
raza»:

| MOHMUMAaeTCs SHEPIus, ONPEAECIIAIONIas CBA3b MEXK/y AaBICHHEM H 00bEMOM

2 MOHUMAETCs KUHETU4ecKasi SHEPTHs, CBA3aHHas C ABMKEHHEM MOJIEKYIJI

3 MOHUMAETCS PHEPTUs, ONMPEACIAOIIAs CBA3b MEX/y AaBICHHEM U TEMIIEPaTypoi

4 moHMMaeTCs KHHETHYECKasi SHepTus, He CBSI3aHHAsI C IBYDKCHUEM MOJIEKYJT
16 YkaknuTe aHAJIMTHYECKOE BbIPajKeHHe MEePBOI0 3aKOHA TePMOAUHAMHUKH:

1 AQ=TAS

2 p=nkT

3pv=RT

48Q=dU+3sL
17 Ykaxute GopMyTHPOBKY MePBOI0 3aKOHA TEPMOIUHAMHUKH:

1 IlomBeneHHas TemIoTa WJIET HA YyBEIWYECHHE €€ BHYTPEHHEH SHEpPrUM M Ha
COBEpULICHHE BHEIIHEH paboThI

2 B apnabatHOl cucteMe oOMeHa TEIIOTOi ¢ OKpYXKaroLIel cpeoil HeT

3 HanbGosee SKOHOMUYHBIM SIBIIAETCS M30TEPMHUUECKHH IPOIIECC CKATHUSL

4 BeuHslii 1BUTATEh HEBO3MOXKEH
18 YaeabHasi TEJI0EMKOCTD — 3TO:

1 KOIMYECTBO TEIJIOTHI, COOOIIEHHOE Ta3y B IIpolecce K H3MEHEHHIO €ro
TeMIepaTypsl P YCIOBHH, YTO Pa3HOCTh TEMIIEPATyp SIBISETCS KOHEYHOW BETMYMHON

2 KONMYECTBO TeIla HEeOOXOAMMOE MAJIs HArpeBaHMsi €IMHUILBI BELIeCTBAa, YTOObI
HM3MEHHTH €r0 TeMIIepaTypy Ha OJMH TPazyc

3 OTHOLIEGHHE TEIUIOTHI COOOIIAEMON B IPOLECCe ra3y K M3MEHEHHIO €ro TeMIepaTypbl
TIPY YCIIOBHH, YTO PA3HOCTh TEMIIEPATYp UCUE3AOLIE Majla

4 KOJNMYECTBO TETIIa U3MEHSIONIET0 TEMIIEPaTypy ra3a Ha OJUH Tpazyc
19 Kaxkoe u3 npejcTaBjieHHbIX BbIpaKeHHUil siBjIsieTcs1 ypaBHeHneM Maiiepa:

1 AQ=T AS

2Q=AU+L

3¢p-cy=R

4pv=RT
20 YkakuTe aHATUTHYECKHil BU/ NMePBOr0 3aKOHA TEPMOJUHAMHUKH NMPHMEHHTEIBHO K
H30XOPHOMY TIpoleccy:

1q=cy(T2-Ty)
2q=p(va—v1)

31=cy(Ti-Ty)
4q=cy(T2-T)

21 YkaxuTe aHAJTUTHYECKU I BH/I EPBOr0 3aKOHA TePMOINHAMHKH MPHMEHUTETHHO K
H30TePMUYECKOMY NpoLeccy:

1q=p(v2—v1)

21=cy(T, - T2)
3 q= CV(Tz - T1)
4q=cy(T2-Ty)

22 YkaxuTe aHAJIMTHYECKHI BHI NePBOro 3aKOHA TEPMOAMHAMUKH MPUMEHHTEIBHO K
n306apHOMY mpoueccy:

11= CV(T1 — Tz)
2q=cy(T>-Ty)
3q=p(v2—v1)

4 q= CV(Tz — T1)

23 YkakuTe aHAJIMTHYECKHH BUJ NEPBOro 3aKOHA TEPMOAMHAMUKH NPUMEHHTEJIBHO K
aauadaTHOMY npoueccy:

1 q= CV(Tz — T1)
2q=p(v2—v1)

3q=cy(T2-Ty)
41= CV(T1 — Tz)

24 MHOFOCTyl'[eH'laTbIﬁ npouece CKaTusl ¢ NPpOMEKYTOYHBIM OXJIAKACHUEM IMO3BOJIACT:

1 ymMeHBIUTH PabOTY CKAaTHS KOMIIpeccopa
2 noy4uTh O0Nee BBICOKOE JaBlIeHUE
3 yMEHBUIUTH BEC KOMIIpeccopa
4 yImpoCTUTh NPOLIECC CXKATUS
25 Ipouece c:xkaTHs B KOMIIpeccope sIBJsSIeTCS:

1 n3oTepMHYECKIM

2 n300apHbIM

3 MOJUTPOIHBIM

4 annabaTHBIM
26 Ykaxurte (popMyJIHPOBKY, KOTOPas He OTHOCHTCS KO BTOPOMY 3aKOHY
TePMOAMHAMMKH:

1 mpuposa caMONPOU3BOIBHO CTPEMHUTCS K O0Jiee BEPOSITHOMY COCTOSIHUIO

2 B JIBUTaTeNIe HEBO3MOXKHO BCIO ITOJIBEJICHHYIO TEIIOTY HPEBPATHTh B PabOTy, 4acTh
9TO# TEMJIOTHI TEPSAETCS UM OTBOAUTCS

3 SHeprus ABIAETCS OAHO3HAYHON (PYHKIIMEH COCTOSHUS

4 HeBO3MOXKHO Oe3 3aTpaThl paboThl Mepenath TEMIOTY OT XOJIOJHOTO MCTOYHHKA K
ropsaemy
27 YkaxkuTe BhIpazkeHHe, CBSI3bIBalollee NePBbIii U BTOPOi 3aKOHbI TEPMOAMHAMUKM:

1Q=AU+L

2AQ=TAS

3TdS=du+dl

4pv=RT
28 lHukaaMu WM KPYTOBBIMH NPOlIeCCAMH HA3BIBAIOT:

1 mpomeccsl, B pe3yiabTaTe KOTOPBIX pabodee TeJO0 HE BO3BPAILACTCS B HadalbHOE
COCTOSTHHE

2 TIpoIecchl, B KOTOPBIX pabodee TeJlo He B3aUMOJICHCTBYET C OKpYKarolel cpenoit

3 mpotecchl, B KOTOPBIX pabouee Telo B3aUMOJICHCTBYET C OKPYKAIOILEH cpe1oit

4 mnporeccel, B pe3yibTaTeé KOTOPBIX pabouee Teao BO3BpallaeTcs B HadallbHOE
COCTOSIHHE
29 IIpsiMble NUKIBI — 3TO:

1 MKJIBI, HA OCYIIECTBICHUE KOTOPBIX HE PacXoayeTcs: pabora

2 UHMKIIBL, B KOTOPBIX TEIUIOTA MPEBPALIAETCS B paboTy

3 MKIIBL, B KOTOPBIX TEIUIOTA HE MpeBpalaercs B padboty

4 UKJIBI, HA OCYIIECTBICHUE KOTOPBIX pacxoayeTcs paboTa
30 O6paTHbIe LIMKIBI — 3TO:
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1 MKJIBI, HA OCYIECTBIICHUE KOTOPBIX pacxoayercs paboTa

2 IMKIIBI, B KOTOPBIX TEIUIOTA HE IpeBpamniaercs B paboty

3 LMKIIBL, B KOTOPBIX TEIUIOTA MPEBpaIlaeTcs B padoTy

4 1MKIIBI, HAa OCYIIECTBIICHUE KOTOPBIX HE pacxoayercs pabora
31 ®opmyaa nas repmuyeckoro KI1J{ nmeer Bua:

1M =1—(TyT))
21 =1—(Ty/Ty)
3n, =1-(kq
4m, =1-(CJ/Cy)
32 YKamnTe, B 4YeM OTJIHYHE TEeIJIOBOIro HaAcoca oT XOJIOI[I/IJ'[bﬂoﬁ MAaIlluHbI:

1 B HanmM4yMM Hacoca

2 B 6oiee Beicoxom KIT/]

3 B OTCyTCTBUM LIMKIa PeHkuHa

4 B ypoBHsx temneparyp T u T,
33 YkaxuTe, U3 KaKHX TePMOJHHAMHUYECKHX IPOIECCOB COCTOMT HMAeAJbHBIH LUK
MOPUIHEBBIX IBUraTe/Ieli BHYTPEHHEr0 Cropanus padoraommx npu V=const:

1 1-2 — u3oTepmMuuecKkoe pacumupeHue (MOABOJ TEIIOThl (;); 2-3 — axuabaTHOE
paciiupenue; 3-4 — u30TepMUUYecKoe CkaTHe (OTBOJ TEIIOTHI (p); 4-1 — annabaTHoe cxxaTtue

2 1-2 — apuabaTHOe pacumupeHue; 2-3 — H30TEPMHYECKOE paciiupeHue (moaBOL
TEIUIOTHI q2); 3-4 — annabaTHOE cxKaTue; 4-1 — U30TepMUUECKOE CxKaTHE (OTBOJL TEIIOTHI ()

3 1-2 — apnabatHoe cxartue; 2-3 — n3obapHoe paciiupeHue (oABoj TeIUIOTHI q); 3-4
— anuabatHoe paciupenue; 4-1 — n30xopHoe oxJaxaeHne (OTBOA TEIIOTHI )

4 1-2 — agnabaTHOE CkaTue; 2-3 — U30XOpHOE HarpeBaHue (II0ABOJ TEILIOTHI ;); 3-4 —
aanabaTHOE pacuupenue; 4-1 — H30X0pHOe OXJaXKAeHHE (OTBOJ TEIIOTHI ()
34 YkaxuTe, U3 KAKMX TePMOJAHHAMUYECKHUX MPOLECCOB COCTOUT npsamoii nukia Kapno:

1 1-2 — apnabatHOe cxxatue; 2-3 — H30XOpHOE HarpeBaHue (OABOJ TEILIOTHI q;); 3-4 —
azinabaTHOE paciuMpeHHue; 4-1 — H30X0pHOE OXJIaXkIeHUE (OTBOA TEILIOTHI ()

2 1-2 — wm3oTepMuyeckoe pacuimpeHue (MOABOI TEIUIOTHI (); 2-3 — aguabaTHOe
paciupenue; 3-4 — u30TepMUUYecKoe CkaThe (OTBOJ TEIUIOTHI (2); 4-1 — agnabaTHoe cxxaTtue

3 1-2 — aguabaTHOE CcxKaTHe; 2-3 — n300apHOE pacIIupeHHe (OABOJ TEIUIOTHI q;); 3-4
— anuabatHoe paciupenue; 4-1 — n30XopHoe oxJaxaeHne (OTBOA TEIIOTHI )

4 1-2 — aguabatHOE paciiupeHue; 2-3 — H30TepMHUuYEcKoe pacupeHue (MoABOJ
TEIUIOTHI q2); 3-4 — agnabaTHOE cxKaTue; 4-1 — U30TepMHUUECKOE CxKaTHe (OTBOJ TEIUIOTHI ()
35 Ykaxkure, H3 KAKHX TePMOAMHAMUYECKHX MPOLECCOB COCTOUT 00PATHBIN LK
Kapmno:

1 1-2 — agmabatHOE pacmmpeHue; 2-3 — H30TEpPMHUYECKOE pacuiMpeHue (MoaABOJ
TEIUIOTHI q2); 3-4 — annabaTHOE cxKaTue; 4-1 — U30TepMHUUECKOE CxKaTHe (OTBOJ TEIUIOTHI ;)

2 1-2 — apnabatHoe cxatue; 2-3 — H30XOpHOE HarpeBaHue (M0/IBOJ TEIUIOTHI ;); 3-4 —
aanabaTHOE pacuupeHue; 4-1 — H30X0pHOe OXJIaXKAeHHE (OTBOJ TEIIOTHI ()

3 1-2 — u30TepMHUECKOE pacliupeHue (MoABOJ TEIIOTH (;); 2-3 — aguabaTHOE
paciupenue; 3-4 — u30TepMUUYecKoe CkaTe (OTBOJ TEIUIOTHI (2); 4-1 — agnabaTHoe cxxaTtue

4 1-2 — agnabatHoe cxxartue; 2-3 — u300apHOe paclupeHue (IoABOJ TEILIOTH q;); 3-4
— anuabatHoe paciupenue; 4-1 — n30XopHoe oxJaxaeHne (OTBOA TEIIOTHI )
36 CoBOKYNHOCTh MTHOBEHHBIX 3HAYEHHUIl TeMIIepaTyp Bo BeeX TOUKAX H3y4aeMoro
MPOCTPAHCTBA HA3BIBAETCH:

| IUIOTHOCTBHIO TETIOBOT'O MOTOKA
2 TemIiepaTypHbIM IpaJlieHTOM
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3 TEeNI0BBIM MOTOKOM
4 TeMnepaTypHbIM MOJIEM
37 I'eomeTpuYeckoe MECTO TOYEK C OIMHAKOBOIi TeMIepaTypoii Ha3bIBaeTCs:

1 TEIUIOBBIM OTOKOM

2 TeMIepaTypHbIM IPaIHCHTOM

3 U30TEPMHYECKOH TOBEPXHOCTHIO

4 IIOTHOCTBIO TEIJIOBOTO MOTOKA
38 Tens1000MeH MeKIy ABHIKYLIeliCS cpeJoii M MOBEPXHOCTHIO KAKOr0-1100 Teaa
(TBepaoro, ;KUIKOr0 WIH ra3000pa3Horo) Ha3bIBalOT:

1 renmoornauei

2 TEIIONpPOBOJHOCTIO

3 u3nyyeHueM

4 Teronepeaayent
39 Ilepenoc TenI0THI CTPYKTYPHBIMH YaCTHIIAMH BellecTBa (MOJIeKyJIaMH, AaTOMaMH,
3J1eKTPOHAMH) B Mpollecce X TeIVIOBOI0 ABHKEHHSI HA3BIBAIOT:

1 u3nyyeHnem
2 Teruionepenaveit
3 rerutooTaavyei
4 TEemI0npOBOJHOCTHIO
40 Ilepexaya TemI0THI B BAKYYMe MOsKeT NPOUCXOJUTDH TOJIbKO:
1 Temnonepenayeit
2 KOHBEKIMEH
3 TemIonpOBOAHOCTHIO
4 n3iyyeHneM
41 /IBu:KeHMe TeNJIOHOCUTEJIS, BOSHUKAOLIee MO/ JeficTBHeM MacCOBBIX CHJI Pa3JIMYHOI
NPHPO/bI, HA3BIBAETCS:

1 BBIHYKIEHHOH KOHBEKIHEH

2 U3Iy4yeHueM

3 ¢cBOOOAHOM KOHBEKIMEH

4 KOHBEKIHEH
42 JIBM:KeHNe TENJOHOCUTEIsI, BOSHUKAIOIIee Mo/ JeiicTBHEM BHEITHUX CHII (C
MOMOIIbIO HACOCA, BEHTHJIATOPA, BeTPa), HA3bIBAETCS

1 BBIHYX/IEHHOH KOHBEKLHeH
2 KOHBEKIUEH
3 u3NyueHueM
4 ¢cBOOOJHON KOHBEKLIMEN
43 Kaxkoe u3 npeacTaB/IeHHBIX BbIPaXKeHUI siBsieTcs 3aKoHoM Pypbe:

1q= 0o (Tx—To)
2 E = ¢(1/100)*
3 q = AnCo((T1/100)* - (T2/100)%)

4q=-Agrad T
44 Kakoe U3 npeicTaBIeHHbIX BbIpazkeHUil siBjisieTcs 3akoHoM Crtedana-Boabumana:
1q=-Agrad T

2q= 0 (Tx—To)
3 E = ¢(1/100)*
4 Ay T=2,9x10" MK
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45 YKamnTe, KaKkoe H3 mnpeacTaBJeHHbIX Bblpa)l(el-[l(lﬁ HCNOJIB3YyeTCH I pacuyera
TEeIJI1000MeHa H3JIyYEeHHEM MEKIY TBePABIMHA TeJIaMHu:
1Q= 0 (Tx—ToF

A
2Q= g(Ta - Tc)F

3 Y (1)
=g .cp-F || —L| | =%
Q=cup o Fi (100j 100
4q=-Agrad T
46 NuTencuduranus KOHBEeKTHBHOIO TeNJ1000MeHA MpeanoJaraer:

1 paspyuieHHe MOTPAaHHYHOTO CJI0s, OOpasOBaHHE KPYIHBIX BHXPEH, YBEIHYCHHC
CTeneHH TypOyICHTHOCTH OTOKA

2 yBeIMYEHHE TEIUIONPOBOJHOCTH CTEHKH, paspylIeHHE IOrPaHUYHOIrO Clof,
o0pa3oBaHKe KPYMHBIX BUXpEit

3 yBelMYCHHE Pa3MEpOB TEILIOOOMEHHON MMOBEPXHOCTH, Pa3pyIICHUE MOrPAHUIHOTO
CJ1051, 00pa3oBaHKe KPYMHBIX BUXPEH

4 yBenWYeHHE IYYHCTOrO TEIUIOBOTO IIOTOKA, OOpa3oBaHHWE KPYIHBIX BHXPEH,
YBEJIMYCHUE CTENICHU TYPOYJICHTHOCTH MOTOKA
47 Ten1006MeHHUKH, B KOTOPBIX BA TEIIOHOCUTEJISI ¢ Pa3JIMYHbIMH TeMIIEPATyPaMH
TEKYT B IPOCTPAHCTBE, Pa3leJeHHOM TBeP/Oii CTEHKOM H TeNnJ1006MeH B KOTOPBIX
MPOMCXOUT 32 CHYET KOHBEKIHH M TeNJI0NPOBOIHOCTH, HA3bIBAIOTCS:

1 pereHepaTHBHBIMH TETIO0OMEHHHKAMHU

2 pekynepaTHBHBIMHU TEINIO0OMEHHUKAMU

3 cMeCHTENBHBIMH TEIII000MEHHUKAMHU

4 Terno0OMEHHUKAMH C BHYTPEHHHUMHU UCTOYHUKAMU TEIIOTHI
48 Ten1000MeHHHKH, B KOTOPBIX O/IHA U TA ke OBEPXHOCTb HarpeBa, Yepes
onpejejieHHbIe IPOMEKYTKH BpeMeHH, OMbIBAETCSI TO FOPSIYHM, TO X0JI0AHBIM
TeIUIOHOCHTE/IeM, U TeNI000MeH B KOTOPBIX MPOMCXOAUT B HECTALHOHAPHBIX YC/I0BUSAX,
Ha3bIBAIOTCS:

1 pexynepaTHBHBIMH TEILIOOOMEHHUKAMU

2 CMECHTENbHBIMH TEIUI00OMEHHUKAMU

3 TenI000MEHHUKAaMH C BHYTPEHHUMH UCTOYHUKAMH TEIUIOTHI

4 pereHepaTUBHBIMH TEILIOOOMEHHUKAMU
49 Ten1000MeHHNKH, B KOTOPLIX Telionepeaaya oCylecTBIsieTcs MPH
HEMoCpeCTBEHHOM COMPHKOCHOBEHHUH U CMEIIeHUH TOpPsA4ero U X0JI0IHOT0
TeIIOHOCUTEIsI, HA3bIBAIOTCH:

1 pereHepaTHBHBIMH TETIO0OMEHHHKAMHU

2 CMECHTENBHBIMH TEITI000MEHHUKAMU

3 pekynepaTHBHbIMH TEILIOOOMEHHUKAMU

4 Tenno0OMEHHNKAaMU ¢ BHYTPEHHUMHU HCTOYHUKAMH TEITIOTHI
50 Ten1000MeHHHUKH, B KOTOPBLIX OJHH TEILIOHOCHTE/Ib OTBOAMT TEIJIOTY, BblIe/IEHHYIO
B CaMOM anmnapare, Ha3bIBalOTCH:

1 Tenn000MEHHUKAaMU ¢ BHYTPEHHUMH HCTOYHUKAMH TEIJIOTHI

2 pekynepaTHBHBIMHU TEINI00OMEHHUKAMU

3 pereHepaTUBHBIMHU TEIII00OMEHHUKAMU

4 cMecHUTEIbHBIMU TEII000MEHHHKAMH
51 VYkaxure, 4YTO SBJSETCH 1eJbl0 KOHCTPYKTHBHOIO pacyeTa Telio00MeHHbIX
annaparTos:
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1 ompexeneHue TemrepaTyp TEIUIOHOCUTENS HA BBIXOAE W3 TEIUIOOOMEHHHKA W
KOJIMYECTBO MEpeIaBaeMOil TEIUIOThI; MpPH 3TOM JODKHA OBITh  3aJaHa  IUIOLIaJb
MOBEPXHOCTH TEIIIO00MEHA

2 ompeieNieHUe MACCOBBIX PACXOI0B TEIUIOHOCHTENEH

3 ompeneseHre KOIMYECTBA epeiaBaeMOi TeIIOThI

4 ompeneneHue IoNaaM paboyeit MOBEPXHOCTH TEIIOOOMEHA
52 YkauTe, 4TO SIBJISIETCS LeJbI0 IPOBEPOYHOr0 Pacyera Tena000MeHHbIX
anmnaparTos:

1 ompeneneHune KOJIMYECTBA NIEPEAABAEMOI TEILIOTHI

2 ompezeneHue TeMIEpaTyp TEIUIOHOCHTENS Ha BBIXOJAE M3 TEMIOOOMEHHHKA MU
KOJIMYECTBO TIepelaBaéMOil TEIUIOTH; NpU O3TOM JAOMKHA OBITh  3aJaHa  IUIOLIAJb
MOBEPXHOCTH TEIIIO0OMEHA

3 omnpexeneHue paboueii MOBEPXHOCTH TEIJIOOOMEHA; MPH 3TOM JOJDKHO OBbITh
M3BECTHO: KOJIMUECTBO MEPEABAEMOI TEIIOTHI M U3MEHEHHE TEMIIEPATyPbl TEILIOHOCUTENEH

4 ompezienieHNe MACCOBBIX PACXOJ0B TEIIOHOCHTENEH
53 Kakoe u3 npeacTaBjJeHHbIX BbIpazkeHHii sBJsercsa 3axkonom HeloTrona-Puxmana:

Loce e pl(M) ()
Q=cup €0 Fi (100] [100]
A
ZQ:E(TCI_TCZ)F

3Q=0o(Tx—ToF

4q=-AgradT
54 Kox¢ppuumeHT Tenja00Taa4m O —3TO:

1 IUIOTHOCTH TEMJIOBOI'O MOTOKA MPY IPAIUEHTE TEMIIEPATYPhl PABHOM €AMHULIE

2 TErI0BOM NMOTOK, OTHECEHHBIH K eJMHHIIE IIOMAIN

3 KOJIMYECTBO TEIUIOTHI, MEepeaaBaeMoe B €IUHHIy BPEMEHH 4Yepe3 MPOHU3BOJIbHYIO
HOBEPXHOCTD

4 IUIOTHOCTH TEIUIOBOTO MOTOKA MEXIY TEIUIOHOCUTENEM M CTEHKOIl IpH pasHOCTU
TEeMIepaTyp B OAUH IPpaayc
55 Kod(uuuenT TenionpoBoaAHOCTH A — 3T0:

1 KOJIMYECTBO TEIUIOTHI, MEPEJABAEMOE B €AMHUIY BPEMEHH Yepe3 IPOHM3BOIBbHYIO
HOBEPXHOCTD

2 IJIOTHOCTH TEIJIOBOTO MOTOKA MPH IPAANESHTE TEMIIEPATYPhl PABHOM €IMHHILE

3 MJIOTHOCTbH TEIUIOBOrO IOTOKA MEXKAY TEIJIOHOCHUTENEM U CTEHKOH NpPU Pa3sHOCTH
TEeMIepaTyp B OAUH Ipaayc

4 TerIoBoOi MOTOK, OTHECEHHBIH K eJMHHIIE TIOMAIN
56 Ykaxkure, KaKoii KpuTepuii MoJ00Us XapaKTepu3yeT HHTEHCMBHOCTD TeIJI000MeHa
HA rPaHHIIe CTEHKA-KHIKOCTh:

et

1 uncno Hyccensra Ny=2"

—

A

. w

2 uucno PeiiHonbaca Re = —
v

3 gucno Ipanarnst pp - ¥
a

4 ancno pacroda g, — peATI®
2

v
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57 Ykaxxkurte, kakoii KpuTepuii mnogo0ust onpenensieT XapakTep ABMKeHUS KMIKOCTH:
3
1 uncno Ipacroga ¢, - PEATI
2

v
2 yucno Ipanaras pyp - Y

a
3 yucno PeliHonbaca Re =

—<|Z

4 yucno Hyccenbra Ny =

58 Ykaxxure, kakoii KpuTepuii mnogodus onpeaesisieT BJusiHNe GU3NUECKUX CBOICTB
JKHKOCTH HA TEII00TAAYY:

1 uucno PeitHonbaca Re = wl

v
2 yueno Hpauaris py =Y

3 uncyo Hyccenmsta Ny = & 1

3
4 gyucno pacrodga Gr = w

<

59 Ykaxure, kakoii KpuTepHii nogodus Xapakrepu3yeT HHTEHCUBHOCTH CBOOOIHOI0
JBUKEHHS KHIKOCTH:

1 yncno Hpauatnst py =Y

et

2 gmeno Hyccenmpra Ny = &

A
wi

—

3 gyucno PeliHonbaca Re =

v
3
4 uncno pacroga ¢, _ PEATI
2
\%
60 YkaxuTe NPUHUMNAAILHYI0 PASHHILY MEKIY TEIIONPOBOIHOCTHIO U
Temnionepenayeii Yepes MIOCKYI0 CTEHKY

1 Hamuuue WIM OTCYTCTBHE KOI(P(HIMEHTOB TEIUIONPOBOAHOCTH C O0CHUX CTOPOH
CTEHKH
2 Ha;mMYUe WM OTCYTCTBHE TEIUIOBOTO [IOTOKA YePe3 CTCHKY
3 HalM4uMe UK OTCYTCTBHE TEMIIEPATypPHOIO IpaueHTa

4 HanMYMe WK OTCYTCTBHE KO3 (PUIMEHTOB TEIUIOOTAA4N ¢ 00EHX CTOPOH CTEHKHU
61 UnTeHcnpukanus Ten1000MeHa He00X0AMMa 11 TOr0, YTOOBI:

1 MOBBICUTH pPecypc TEIIO0OMEHHOTO anmnapaTa
2 yny4IMTh NapaMeTPhbl TEMIOHOCUTEIS
3 BBIPOBHUTb TEMIIEPATYPHOE MOJIE TEIIOHOCUTES
4 cHU3UTH rabapuThl TEIUIOOOMEHHOTO armnapara
62 ITopsinok pacnoJ/io;xKenus IOrPAHUYHBIX CJI0EB 10 X0y NI0TOKA:
1 TypOyseHTHBIN, TAMUHAPHBIN, IEPEXOJHBIN
2 NaMMHapHBIH, IepEX0AHbIN, TYpOyIeHTHBIH
3 nepBUYHBIN, IEPEXOJHBIN, BTOPUUHBIIH
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4 namMuHapHBINA, TypOYyJICHTHBIN, TEPEXOIHbIH

63 TlepeHoc TeMI0THI B JIAMHHAPHOM MOTPAHUYHOM CJIO€ IPOUCXOTHUT:
1 TermnonpoBOJHOCTHIO
2 KOHBEKIIMEH

3 u3nyyeHueM
4 reronepenayei

64 Ilepenoc Ten10ThI B TYpOYJIEHTHOM MOTrPAHUYHOM CJI0€ MPOUCXOTUT IIABHBIM
odpazom:

1 TemIonpoBOJHOCTHIO
2 KOHBEKIMEH

3 U3NyueHUuEM
4 Teronepenayeit

65 IorpanuyHbIii cJI0i 00pa3yercst HOTOMY, 4TO:

1 uMeeTcs TEIIOBOM MOTOK MEXIY CTEHKOM U Ta30M HIIH KUAKOCTBIO
2 oOrekaemast IOBEPXHOCTH IIEPOXOBATAs

3 nosiBasieTcst TYpOYJIEHTHOCTD IIOTOKA

4 1a3 ¥ KUAKOCTH 00Ja1aI0T BI3KOCTHIO
66 TenJsionepenaya - 310:

1 mporiecc nepenayu TEIUIOTHI B ra3zax
2 mepenaya TEIUIOTHI OT XKUAKOCTH K rasy

3 TeMmI0NPOBOHOCTD B XHIKHX MM Ta3000pa3HbIX Tenax

4 mpouecc mnepeAadyd TEMIOTHI OT OJHOTO TEIUIOHOCHTENSA K JPYromy
paseNAIoIIyI0 X CTEHKY

yepes
67 BeanuuHa, odpaTHas K03 PULIHEHTY TelIonepesayu - 3To:
1 compoTHBIEHHE TeIUIONEpeIade
2 k03¢ HULKEHT TEIIONPOBOAHOCTH
3 k03¢ PUIKEHT TEIIOOTAAYN
4 ko3 durreHt usnydeHus

68 MaTtepunaJ MoKeT ObITh HA3BaH TEIUIOBbIM M30JIAATOPOM, €CJIH Y Hero Kod(ppuumeHt
TeIJIONPOBOJXHOCTH:

1 2 <0,02 Br/(mM°K)
2 A <0,2 Br/(m-K)
31 <2 Br/(MK)
4 A <20 Br/(m'K)

69 B 3axone ®yppe q = -M(dT/dn) 3HaK MHHYC XapaKTepu3yer:

1 orpunarensHoe 3HaUCHUE KO3 PHIIMEHTA TSIUIOOTAAUN
2 oTpuLaTeNnbHOe 3HaYeHHE KOA(HUIIEHTa TeIIONPOBOAHOCTH

3 IIPOTHUBOITOJIOKHOC HAIIPpaBJICHUE I'pa/luC€HTa TEMIICPATYPhI U TCINIOBOT'O ITOTOKA
4 IIPOTHUBOIIOJIOKHOE HAIIPABJIICHUE TECIJIOOTAAYU U TCIUIONEpEaauYn

70 3navenue uncina Rey,, xapakrepusyioiee B TpyGe nepexoj JaMHHAPHOI0
NMOrpaHUYHOrO CJ1051 IOTOKA B TYPOYJIEHTHBIH COCTABIISCT:
12300

2 10000
323000
4100000

71 O6o6mennoe ypapuenue tensooomena Nu = Re"Pr"Gr? nosBoasier paccuurarth:
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1 yucno [IpanaTas 17151 BaKHBIX HH)KEHEPHBIX MTPUIIOKEHUN

2 gmcno 'pacroga 11 BaXKHBIX HHKCHEPHBIX MPHIIOKECHUH

3 TerooTAauy VIS BaKHBIX MHKEHEPHBIX MPUIIOKEHUH

4 TerIONpPOBOAHOCTD AJIS BXKHBIX MHKCHEPHBIX IPHIIOKEHUN
72 TenuiooTAa4a NpH TypOYJIEHTHOM pesKHMe Te4eHHsI BbIllle, YeM MPH JAMHHAPHOM,
T.K.:

1 ¢ moMomIbio TypOYIEHTHBIX ITyJIbCAIM HHTEHCUBHO IIEPEHOCUTCS TEIUIOTA, HEXEIN
TEIUIONPOBOJHOCTBIO

2 TypOyJleHTHBIE IyJbCallMM JAalOT Oojiee BBICOKOE THAPOCONPOTHBIICHUE, HEXKEIN
JTAMHHAPHBIN TOTPaHUYHBINA CIIOH

3 B mepBoM cityyae 0oj1ee BbICOKask TEIIONPOBOAHOCTb OTOKA

4 B IEpBOM cIIydac eCTh H3JIydeHHE
73 Ko3¢puuueHT TemI0NPOBOAHOCTH BO3PACTAET B CJIeAyIOIIei Mocae10BaTeIbHOCTH:

1 BO31yX, A€peBO, CTallb, ATIOMHHHMN, ME/Ib
2 nepeBo, BO3IyX, CTajb, ATIOMUHUN, Meab
3 BO3/YX, A€PEBO, AJIOMHHUMA, CTalb, MEb
4 BO31yX, I€PEBO, CTallb, ME/lb, AIIOMUHUIL
74 Ilepexoa JJaMHHAPHOI0 NOIPAHMYHOTO CJI0SI B TypOY/IeHTHBIi CBSI3aH:

1 ¢ BUIOM TEIJIOHOCHUTES
2 ¢ norepeit MOTOKOM YCTOHYMBOCTHU
3 co 3HaYCHUEM CKOPOCTH ITOTOKA
4 ¢ BA3KOCTBIO MIOTOKA
75 CBoOoaHASI KOHBEKIMS:

1 xapakTtepuzyercsi 0Oojiee BBICOKMMH KOI(D(PHIMEHTAMH TEIUIOOTAAuH, HEXEIN
BBIHYKJICHHAsI

2 xapakrepusyercss Oosiee HHM3KMMH KO3(P(UIMEHTaMH TEIUIOOTHAa4YH, HEXKEIN
BBIHYKJICHHAsI

3 BooOIIIE HE XapakTepu3yeTcst KO3 HUIUEHTOM TEIUIOOT au

4 uMeeT NPUMEPHO OIMHAKOBbIE KOX()GHMLHMEHTHl TEMJIOOTAAYU C BBIHY)XKIACHHOU
KOHBEKIMEN
76 YkaxxkuTte, KAKOBbI OCHOBHbIE IPUHIMIIBI CAMOOOPA30BAHMSA:

1 HenmpepBIBHOCTH

2 1eNeHaIpaBIeHHOCTh

3 UHTErpaTUBHOCTH

4 co3ugaTeNnbHOCTh
77 YkaxuTe, KaKue HCTOYHHKH 3HAHUH He00XOAMMO MCIOJIB30BATh [JIsl Npolecca
caMoo0pa3oBaHusl:

1 nutepatypy (METOANYECKYIO, HAYYHO-TIOMYJISIPHYIO H JIp.)

2 ceTh UHTEPHET

3 ceMHHapbl U KOH(pEPEeHIUH

4 cMeKanKy
78 YkaikuTe, UTO OTHOCHTCS K KOHEYHOMY Ppe3yJbTaTy Ipolecca camMood0pa3oBaHust
CTy/leHTAa:

1 noBbIIIEHHE Ka4eCTBA OCBOCHUS MpeaMeTa

2 pa3paboTKa HOBBIX UJCH U U300pPETEHH B IPEACTABICHHOI 00JaCTH 3HAHUI

3 cHOpoOBKa

4 BoJst
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3.2 TunoBsble BONPOCHI K 3K3aMeHy no AucuuiinHe «Tepmonunamuka u
TenJonepeaaya» B ycTHO# (opme

JK3aMeHAUMOHHDbIN Omter Ne 1

1 OcuoBHble moOHATUS u ompeaeneHus. OCHOBHBIC TEPMOAWHAMUYECKHE IapaMeTphl
COCTOSIHUS
2 OCHOBHBIE MOHATHS U ONPEEICHUS TEOPHHU TEIIO0OMEHa.

JK3aMeHAIIMOHHBIH OmteT Ne 2

1 YpaBHeHHE COCTOSIHUS UACANBHOTO rasa.
2 Crioco0blI nepeavu TerioThl. TermionpoBoJHOCTb.

JK3aMeHAIIMOHHBIH OmiteT Ne 3

1 ITepBblii 3aKOH TEPMOJMHAMHKH U €r0 (HU3MUECKasi CYIIHOCTb.
2 TlepeHOC TEIUIOTHI TEIUIONPOBOJHOCTHIO IIPH CTALMOHAPHOM PEXHME.

JK3aMeHAUMOHHDbIN OuteT Ne 4

1 AHanuTHYECKOE BBIPAXEHHUE IIEPBOTO 3aKOHA TEPMOJUHAMUKH.
2 TemionpoBOAHOCTE MHOTOCJIOMHOM MIIOCKOW CTEHKH.

JK3aMeHAUMOHHDIN OuiieT Ne 5

1 MeTops! caMm000pa3oBaHHusI.
2 KoHBEKTUBHBIH Temn000MeH.

JK3aMeHAUMOHHDIN OuieT Ne 6

1 BTopoii 3aK0H TepMOINHAMHUKA. DHTPOIIHSI.
2 TermnooOMeH U3ITy4eHUEM.

JK3aMeHAUMOHHDbIN OuteT Ne 7

1 O6uas popmyIHpoBKa BTOPOro 3aKOHA TePMOANHAMHKH. PaboTa 1ukia.
2 uddepenuuaibHoe ypaBHEHNE KOHBEKTHBHOTO TEIIO0OOMEHa.

JK3aMeHAUMOHHDbIN OueT Ne 8

1 Ipsimoit nuxn Kapho.
2 O6001IeHHbIE ypaBHEHNS! KOHBEKTUBHOTO TEIUIOOOMEHA.

JK3aMeHAUMOHHDbIN OueT Ne 9

1 O6parnslii nukia KapHo.
2 PacueTHble 3aBUCHUMOCTH IJIs OLpeAeNcHHs Ko3(p(UIUEHTOB TemiooTaaun. Temroornadya
IPH BBIHYKJCHHOM TE€UEHHUH TEIJIOHOCUTEIS.

JK3aMeHAUMOHHDbIN Ouier Ne 10

1 AHanu3 TepMOAMHAMHUYECKHX IIPOIECCOB HIEANTbHOTrO rasa. VI30XopHbIl n m300apHBII
MPOLIECCHI.
2 CnoxHsle BUIBI TemoooMeHa. Temronepenaya.

JK3aMeHAIIMOHHBIH Omier Ne 11
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1 Ananu3 TepMOAMHAMHUYECKUX MPOLECCOB HAEANbHOr0 Trasza. M3orepMuueckuit u
annabaTHBIA IIPOLIECCHI.
2 TemnooOMeH U3ITy4eHUEM.

JK3aMeHAUMOHHDbIN OueT Ne 12

1 INonurpomnHslii mpouecc U ero 0600MIatoIIee 3HAUEHHUE.
2 Temonepenaya uepes IOCKYIO CTEHKY.

JK3aMeHAUMOHHDbIN Omier Ne 13

1 VineanbHble UKIIBI TOPIIHEBBIX IBUTaTENICH BHYTPEHHETO CrOpaHUsI.
2 OCHOBBI pacyeTa TeI000MEHHBIX alapaToB.

JK3aMeHAUMOHHDbIN OuieT Ne 14

1 Cpasrenue nukios [IBC.
2 TennonpoBOIHOCTS.

JK3aMeHAUMOHHDbIN Ouiier Ne 15

1 BnaxxHblii BO3yX.
2 OCHOBBI TEIUIOBOTO pacyeTa TEII00OMEHHBIX aIllapaToB.

JK3aMeHAUMOHHDbIN OueT Ne 16

1 BonsiHo#t map u npotecc npeodpaszoBanust B P-V nuarpamme.
2 TennoBoii pacyeT peKynepaTuBHOTO TEIIIOOOMEHHHUKA.

JK3aMeHAUMOHHDbIN Outer Ne 17

1 BoxsiHoit map u npotecc npeodpaszopanust B T-S u h-S auarpammax.
2 OnruManbHOE NPOSKTUPOBAHUE TEINIOOOMEHHHUKOB.

JK3aMeHAIIMOHHBIH OmieT Ne 18

1 Bnaxusiii Bo3ayx 1 H-d quarpaMma BiaxHOTO BO3ayXa.
2 OCHOBHBIE IPUHIUITEI CAMOOOPa30BAHUS

JK3aMeHAIIMOHHBIH OmieT Ne 19

1 IlepBblit 3aKOH TEPMOJUHAMUKHU.
2 TennonpoBOIHOCTS.

JK3aMeHAUMOHHDbIN OuieT Ne 20

1 LIMKJ1BI TAPOCHIIOBBIX YCTAHOBOK.
2 IlepeHOC TEMIOTHI TEMIONPOBOAHOCTBIO IIPH CTALIHOHAPHOM PEKHME.

JK3aMeHAUMOHHDbIN OueT Ne 21

1 Huknbl Penkuna.
2 KOHBEKTHBHBIN TEIUIOOOMEH.

JK3aMeHAUMOHHDbIN OuieT Ne 22

1 ITapoBast X0mOIUIbHAS MAIIMHA.
2 KoHeuHBIi pe3ynbTat npolecca caMooOpa3oBaHusI.

JK3aMeHAIIMOHHBIH OmiieT Ne 23
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1 Bropoii 3aK0oH TepMOJMHAMHUKH.

2 OcHOBBI pacyera TEIJI000OMEHHBIX aIapaToB.
JK3aMeHAUMOHHDbIN OuieT Ne 24

1 TepmoaMHAMIYECKUH aHAIN3 ITPOLIECCOB B KOMIIPECCOpaXx.
2 O06001IeHHbIE YPaBHEHNS! KOHBEKTUBHOT'O TEIUIOOOMEHA.

JK3aMeHAUMOHHDbIN OuiieT Ne 25

1 TepMmoanHAMHUYECKHI aHAJIN3 IPOLIECCOB B KOMIIPECCOPaX.
2 PacuerHble 3aBHCHMOCTH [UI OMNpEIETICHUs KOI(P(PUIUEHTa TEIUIOOTAAYH IIPH
BBIHYK/ICHHOM TEYE€HHH TETUIOHOCUTEIIS.

JK3aMeHAUMOHHDbIN OueT Ne 26

1 OcHoBHble mOHATUS U ompeaeneHus. OCHOBHBIE TEPMOAMHAMUYECKHE IapaMeTphl
COCTOSIHHS.
2 TenonpoBOAHOCTb.

JK3aMeHAIIMOHHBIH OmieT Ne 27

1 YpaBHeHHE COCTOSIHUS HI€ANBHOTO rasa.
2 TemnooOMeH U3ITy4eHUEM.

JK3aMeHAIIMOHHBIH OmieT Ne 28

1 IlepBblit 3aKOH TEPMOJMHAMHKU.
2 Temuonepenaya uepes IIOCKYIO0 CTEHKY.

JK3aMeHAIIMOHHBIH OmiteT Ne 29

1 AHanuTHYECKOE BBIPAXEHHE IIEPBOTO 3aKOHA TEPMOJUHAMUKH.
2 OCHOBHBIE MOHATHS U ONPEEICHUS TEOPHHU TEIUI00OMEHa.

JK3aMeHAUMOHHDbIN OueT Ne 30

1 TemnoeMKOCTh ra30B U MOHSATHE SHTAJIBITHH.
2 TenonpoBOAHOCTb.

JK3aMeHAUMOHHBIN Omiter Ne 31

1 Bropoii 3axoH TepMOAMHAMUKI. DHTPOIHS.
2 Kitaccudukanust TeII000MEHHBIX alnapaToB.

3.3 TunoBble BAPMAHTHI 3aJaHUI VIS KOHTPOJIbHOI padoThl M0 IMCHUIIJIMHE
«TepmoaunamMuka u Tenjaonepegava

3agaua 1

Hauvanbnas Temnepatypa Bo3nyxa t; = 150 °C, macca m = 1,0 kr. Haiiru paboty
HU3MEHEHHs 00beMa, M3MEHEHHE BHYTPEHHEH SHEPrMU M IOJBEAEHHYIO TEIUIOTY IIpH
TNOJIMTPOITHOM PACIIMPEHUH BO3yXa 10 AaBieHus P, = 0,1 MIla u temnepatypsl t, = 27

°C. Mokazarens nonutporns! N = 1,2. M306pa3uTts npouecc B PV — KOOPAMHATAX.
3amaua 2
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Bo3zmyx maccolf 1 Kr mpu HavanbHOM JaBICHUU Pq = 16x10° rlla u TeMIepaType

tl =177 °C pacimMpsAeTcs aanabaTHO JO JaBlEHUS P, = 4,5);103 rIla. Onpenemnth
TeMIepaTypy BO3[yXa B KOHLE paCUIMpPEHHs, H3MCHEHHE BHYTPEHHEIl SHEpruu u padbory
nponecca. M306pa3uts nporecc B PV — KOOPAUHATAX.

3amaua 3

B mopuiHeBoM JBHraTeie BHYTPEHHETO CrOpaHMUsI rasbl C HAYaJbHOIH TeMIlepaTypoi
t, = 1500 °C u maBneHmeM p; = 3,0 Mlla pacmmpsercs noautponHo (n = 1,2) 10
nasyienus P, = 0,3 MIla. Onpenenuts paboTy paclMpenus 1 H300pasuTh NPoLecc B PV —
u TS — xoopaunaTax (rasbl 061a1al0T CBOHCTBAMM BO3/YXa).

3amaua 4

1 Kr Bo3yxa Npu HadaabHOM naBieHud Py = 0,4 MIla u temneparype t; = 100

0
C usmensier cBoe cocrosHHE 10 JaBieHHs P, = 0,1 MIla. Onpeneiauts KOHESYHYIO

TEMIIEpaTypy M COBEPUICHHYIO pPaboTy, €ClIH IMpOLecC MNPOHCXOAUT: a) H30XOpPHO; 0)
amuabatHO. M300pa3uTh IpoLecchl B PV — KOOPAUHATAX.

3amaua 5

Bosnyx npu nHauaneHbix gasnexun 0,5 MIla u temmeparype 40 °C amaGaruo
pacumpsiercs a0 nasinenus 0,15 MIla. Bo ckoibko pa3 JODKEH YBEIHYUTHCS €ro 00beM U
KkakoBa OyneT KoHeuHas TemnepaTtypa. Ompenenuts pabory pacmmpeHus. M3o00pa3utsb
npouecc B pV — u TS — koopauHarax.

3agaua 6

1,5 xr Bo3ayXa CXKHMAIOT MOIMTPOnHO oT P; = 0,09 MIla u t, = 18 °C 1o

nasnenus P, = 1 MIla. Temneparypa npu >ToM moBblmaercs o t, = 125 °C.

OmnpenenuTs MoKa3aTelb MOIUTPOIBI, KOHEUHBIH 00bEM, 3aTPauCHHYIO PabOTy M KOINYECTBO
OTBEZICHHOH TeIIoThl. M1306pasuth npoliecc B PV — KOOPJMHATAX.

3agaua 7
B monutponHoM mporecce 3anaHbl CEAYIOIUE apaMeTpel: Py = 1x10° rlla, t, =

27 °C, p, = 1x10* rlla, VvV, = 0,12 M/kr. OmpefeNnuTh MOKa3aTeb MOTHTPOIIBL,

MOJBEACHHOE KOJMYECTBO TEIUIOTHI M paboTy mpouecca st 1 kr Bozayxa. M300pa3uthb
Hporece B PV — KOOPAMHATAX.

3amaua 8
O0beM Bo3ayxa npu aguabatHoM cxaruu B nunuaape [IBC ymenbuiaercs B 12 pa3s.
V]
Hauanbhas Temneparypa Bo3ayxa nepes cxarieM t; = 77 ° C, navanbHoe naBieHne Py =

0,09 MIla. OmpenenuTh TeMIeEparypy M JAaBJIEHHE BO3dyxa mocie cxkarus. M3o0pasuts
npouecc B pV — u TS — koopausarax.

3agaya 9
Bo3nyx B konudectBe 1 Kr mpu U30BITOYHOM JaBICHUH, paBHOM 1 aT U Temmeparype

27 °C paciiupsieTcss aauabaTtHO 10 KOHEYHOro oObema V2 = 10 o’ Onpenenutsb
HavyalnbHbIH 00beM M paboTy, coBepliaeMyro Bo3ayxoM. M3o0pasuth mpouecc B PV — u

Ts — xoopaunarax.
3amaua 10
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1 xr Bo31yXa npu HayaNbHOI Temnepatype t; = 30 °C u naBnennu p; =0,1 MIla
C)KMMaeTcsl anuadaTHO 10 KOHEYHOrO NaBJICHMS p, = 1,5 MlIla. Onpenenuts KOHEYHBIH
00bEM, KOHEUHYIO0 TeMIIepaTypy M 3aTpaueHHylo pabory. M300pasuth mpouecc B pV — u
Ts — koopaunarax.

3apaua 11

1 kr Bosmyxa mpu nmasnenun Py = 0,5 MIla u Ttemmeparype t; = 111 °C

PACIIMPSAETCS MOIUTPONHO 10 JaBieHus P, = 0,1 Mlla. Onpenennts KOHEYHOE COCTOSHUE

BO31yXa, W3MEHEHHE BHYTPEHHEH OSHEPrHM, KOJIMYECTBO IOJBEJCHHOM TEIUIOTHI H
HOIy4eHHYIO paboTy, eciu MokasaTesb monuTpons! n = 1,2. M300pasuts npouecc B pV —

KOOpJIMHATaX.

3amaua 12

Bosnyx maccoii 1 kr cxxumaercs uzobapHo (P = 14x10° rlla) oT HaYaILHOTO 06HEMA
vy = 01 MY/KT 110 vy, = 0,07 MY/KT. OmnpenenuTh Iepenaj TeMIEpaTyp B IIpolecce,

OTBEJCHHOE KOJMYECTBO TEIUIOThI, M3MEHEHHE BHYTPEHHEH SHepruum u paboTy mpouecca.
H306pa3uts npouecc B PV — KOOPAUHATAX.

3amaua 13

1 Kr BO3ayxa MOJUTPONHO pacIIUpseTcsl OT Ha4daJlbHOrO AaBieHus 12 aT mo 2 ar,

o
npuueM 00beM ero yBenumumics B 4 pasa. Hawanbnas Temmeparypa pasma 127 °"C.
Omnpenenutb MOKa3aTeldb MOJIUTPOINBI, HAYalbHBII W KOHEYHBI OOBEMbI, KOHEYHYIO
TeMIepaTypy u paboTy pacumupeHnus. M300pa3urs nporecc B PV — KOOpIHHATaX.

3amaua 14

B nopmneBoM aBurarene BHYTPEHHErO CrOpaHHs Ta3bl ¢ HA4aJbHOH TeMIepaTypou
t, = 2000 °C u maenenuem P; = 3,5 MIla pacmmpsrorcs agunabatHo. ONpenenuTs
pabory pacmmpenns no nasiaenus 0,1 MIla (paGodee Teno - Bo3nyx). M300pasuts nponecc B
pv — u Ts — koopaunarax.

3agaua 15

1,5 kr BO3myXa CXKMMAIOT NONMTPONHO oT Py = 0,09 MIla u t; = 18 °C 1o

nasnenus P, = 1 MIla. Temneparypa npu 3ToM mHoBbumaerca go t, = 125 °C.

OmnpenenuTs MoKa3aTelb MOJIUTPOIIBI, KOHEUHBIH 00bEM, 3aTPauCHHYIO PabOTy M KOINYECTBO
OTBE/ICHHOH TerIoThl. M1306pa3uth npolecc B PV — KOOPJMHATAX.

3agaua 16

Omnpenenuts MoKa3areb MOJIUTPOIIBI, MOABEICHHOS KOJMYECTBO TEIUIOTHI U paboTy
nporecca NpH HM3MEHEHHM COCTOSHUSL Bo3ayxa (1 Kr), eciu H3BECTHBI ClEAyIoNHe
napamerpsl: Py = 100 kIla; t; = 27 0C; p; = 10* rlla; v, = :0,12M3/K1“. U306pazuts
npolecc B PV — KOOpJAMHATax.

3amaua 17

HauansHoe cocTosHue Bosayxa onpenensercs napamerpamu: py = 1 Mllan v, =
0,5 wm’/kr. Haiftn koHedHble 0GBEM H TEMICPATYPY TPH H30TEPMHUECKOM CKATHH IO
nasnenns 3,0 MIla u onpeaenuts paboTy cxatns. U306pasuts mpouecc B pV — u TS —

KOOp/IMHATaX.
3amaua 18
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Bosayx maccoii 1 kr npu temneparype t; = 15 °C u masnennn p; = =7x10° rlla
pacumpsieTcs u306apHo 10 obbema V, = 0,2 M/KT. OrnpenenuTs KOHEUHYIO TeMIeparypy,
MOABEAEHHOE KOJMYECTBO TEIJIOTHI U paboTy mpouecca. M3o0pasute mpouecc B PV —

KOOp/IMHATAaX.
3amaua 19
Jnst u3MepeHusT ManblX HW30BITOYHBIX [JABJICHHH WIM HEOOJBIINX paspeKeHH
NPUMEHSIOT MUKpomManoMeTpsl (Pucynok 1.1).

1 - BO3AYyX0BOA i
2 - Tpybka MukpomaHomeTpa 1

Pucynok 1.1 — Cxema BO31yx0BOIa 1 MUKPOMaHOMETpa
Omnpenenuts aOCONIOTHOE JaBJIeHHE B BO3MyXoBoJe 1, eciu JuinHa CToI0a KUIKOCTH

B TpyOKe MHUKpOMaHOMETpa 2, HAaKIOHEHHOH I0J yriom 300, paBHa 180 mm. PabGouas
JKMIKOCTb — CIUMPT, IUIOTHOCThIO P = 0,8 r/em’. TlokasaHus 6apomerpa 0,1020 MIla.
JlaBnenue Beipa3uth B Meranackamsix (MIla), MmutiMeTpax pTyTHOro croida (MM. pT. CT.) U
B KHIIOTPAaMM-CHIIAX Ha KBaJAPATHBIHA CAHTHMETp (Kre/cm”)

3agaua 20

B tpyoke manomerpa 1 (Pucynox 1.2), coemussitolieiics ¢ OKpyXawoLield Cpemou,
uMeeTcs CTOJI0 BOABI BhICOTOH 50 MM. Ompenenurs AaBlIeHUE P B pecuBepe 2 U BBIPa3UTh
ero B kunonackaisix (klla), ecin pa3HOCTb ypoBHEH pTyTH B MaHOMeTpe cocTaBisieT 120 mm,
a GapomeTpuueckoe Jaienue Py = 0,95 atm. [2].

1 - Tpybka maHomeTpa

2 - pecuBep
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Pucynok 1.2 — Cxema pecuBepa u MaHOMETpa
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3amaua 21
Ilnockas cranmbHasi CTEHKa MapoOBOro KOTia ¢ KO3((HUIKMEHTOM TEIIONPOBOJHOCTH

¥ TOJIIIUHOU 8 =20 MM, OMBIBA€TCA C OHOM CTOPOHBI I'OPSIYUMU I'a3aMHu,

A=454
M .
a ¢ apyroii cropoHsl — Bonoit (PucyHnox 1).

Pucynok 1 — Pacnpeznenenue TemmepaTypbl HOpH Hepefade TEIIOThl MEXAY ABYMs
TEMIOHOCHTENAMH YEPE3 IIIOCKYIO TPEXCIIONHYIO CTEHKY
TIprdeM Co CTOPOHBI BOJbI CTallbHasi CTCHKA MOKPBITA CIOEM HAKUIHA (A g = 2,325

Bt
——) TONWHMHOK &, = 4 MM, a CO CTOPOHBI Ta30B — cnoeM Caxn (A guuy = 0,1163

M-
Br . o
r) TOMMHHON & gy = 2 MM. TeMneparypa rasos tml = 800 " C, Boust tmz = 200
0 T
C, k03 QHLUMEHT TEIIOOTAAYH OT ra30B K CTCHKe Ol = 46,5 — W OT CTCHKH K BOJE
M -K
o, = 1163 3 . Haiitn kosdpuument Terutonepenaun K ot asIMOBBIX ra3oB K BoJe,
M -K

IUIOTHOCTh TEMJIOBOTO IMOTOKa (| M TEMIEpaTypbl MOBEPXHOCTEH TPEXCIOMHON IOCKOM
crenku te . to .t mt. .

3amgaua 22

Bamion, emkocteto 70 JI HAINOIHEH KHCIOPOIOM (02) CO CIEAyIOUMU
napamerpamu: p = 98 arm., t = 20 °C. OnpenenuTsh Maccy KUCIOpOa.

3amaua 23

IInotHocTh BO3ayxa O npu nasienuu 102,365 kIla u temnepatype 0 °C paBHa
1,293 kr/m’. Yemy Oyaer paBHa IUIOTHOCTH BO3AyXa mpu Temmneparype 20 °C u naBnenun

1500 IIa?
3anaua 24
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B 6amnone emxocteio 100 J1 comepsxurcst kuciaopon maccoit 117 Kr npu temmepaTtype

o
20 °C. Onpenenuts JaBieHre KMCIOPOAa B GaJIOHE, €CITM Macca MOpOKHEro Gamiona 102
KT.

3amaua 25
Jlnist aBTOreHHO# CBapKH MpuUBe3Nu 0ayuioH kuciopoaa Bmectumocthio 100 s1. Haittu

Maccy kuciopona, eciu ero ngasinenue 10,8 MIla npu temneparype 17 °C. Hapyxunoe
nasienue 100 kIla.

3amaua 26

B Gamnone emkocthio 40 1 HaXoAMTCA KHCIOpOX INpu jAaBieHun 112 ar. no

MaHOMeETpy, Temmeparypa ero 37 °C, aTtMocdepHoe naBieHHE paBHO 736 MM. pT. CT.
OmnpenenuTs Maccy KHCIOPO/a U €ro INIOTHOCTb.

3agaua 27

Omnpenenuts KOIMYECTBO TEIUIOTHI, KOTOPOE HEOOXOAMMO MOABECTH K 3 KI' BO3/yXa,

o
HaXxXosAlIerocss B 3aKpbITOM COCYJAC€ M HMMCIOLICIO TEMIICpaTypy tl =0 C U JTaBJIICHUC

p; = 0,1 MIla, 4yto6sl HarpeTb ero Ao Temmeparypsl 500 °C OnpenenuTh KOHEUHOE

JIaBJICHHUE.
3agaua 28
OmnpenenuTb KOJMYECTBO MOBEICHHON TEIUIOTH U paboTy, COBEpIIAEMYIO 2 KT a30Ta

(N2 ), ripu ero u3o6apHoM Harpesanuu ot 100 1o 600 °C, ecnu nasnenne p = 1 MIla.

3apaua 29
Bo3myx, maccoit 10 kr pacmmpsiercs usorepmudeckun mpu t= 400 °C or
HayanpHOro nasiaenus Py = 800 klla no xomewnoro o0beMa V2 =5m. Onpenenutb

HavyalbHbI 00bEM, KOHEYHOE JaBIICHUE U pabOoTy pacluIupeHus.
3amaua 30
Kucnopon (02) B KoJuYecTBe 2 KI' aAnabdaTHO paCUIMPSAETCS OT HAyalbHOIo

cocrosuus Py = 1,0 MIla u t; = 227 °C 10 KOHEYHOTO COCTOSIHUSI, ONpEeAesieMOro

nasnenneM P, = 0,1 MIla. Onpenenuts KoHeunble mapamerpsl raza (V, u t,) u pabory

pacipeHusl.
3amaua 31
1 Kr Bo3ayxa MOJUTPONHO paCIIUpPSAETCS] OT HadajibHOTO naBieHus 12 atm 10

V]
KOHEUHOTO JaBienus 2 at™M. HauansHas TemmepaTypa Bo3ayxa pasHa 127 ° C. Tlokasatens

momutponntl N = 1,2. OmnpexennTh HavyaldbHBIH ¥ KOHEYHBIH OOBEMBI, KOHEYHYIO
TemIepaTypy ¥ paboTy pacilpeHusl.
3amaua 32

1 Kr Bo3myxa COBEpLIAET IMKJ C IIOABOJIOM TEIUIOTH mpu V = const. HagansHoe
V]
abcomoTHoe naBieHue Bosayxa Py = 0,1 MIla, HayansHas Temneparypa t; = 17 C,a

k/lx
Kr

crenenpb cxatus €= 4,5. KonnuecTBo moxseseHHON B LuKiIe Temwiotsl ¢ = 1380

OHpeL[e.]’II/ITL TIapaMeTphl BO3JyXa B XapaKTCPHBIX TOUKAX IUKIIA, ITOJIE3HYIO pa60Ty 3a MUK 1
KOJIN4Y€CTBO OTBeI[eHHOﬁ TEIJIOTHI.
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3amaua 33
Iuka ¢ moAaBoAOM TEMJIOTHl HpPH IOCTOSHHOM 00beMe OMpeleeH CIeAyIIUMU
o
JaHHBIMU: HayalbHbIC NapaMeTpsl pabodero tena py; = 0,1 MIIa, t; = 10 C, a crenens
cxarust €=7,5, naBnenne p; = 6,3 MIla. PaGouee Teno — 1 Kkr Bosayxa. Onpenenuts

tepmuueckuii KITJI u paboty umnkia.
3agaua 34
Jna nukna JBC ¢ moaBomoM TEIIOTHI B Ipouecce P = const onpenenuTsb

tepmudeckuit KITJ{ 1, paboty nuxna lu Y KOJIMYECTBO IOJBEICHHON TEIUIOTHI (7, €CIH

M3BECTHO: pabouee Teno — 1 Kr Bo3dyxa, HauanbHbIE MapaMeTpsl Bo3ayxa py; = 0,1 MIla,

t,=20 °C , JIaBJIEHME B KOHIIE MOABOAA TEMNOThl P3 = 5,2 MIla, pacuupenue paboyero
Tena IPOMCXOIUT 110 AaBneHus Py = 0,4 MIla.

3agaua 35

Jost wakna JIBC co CMeIIaHHBIM MOIBOOM TEILIOTHI ompeaenuts Py, Vi, T Beex

KpaiiHuX To4ek mpoueccoB u tepmudeckuit KIIJ[ co cremyromumu jpanHeivu: pq = 0,1

MlIla, t; = 0 0C, p; = 5 MIla, p5 = 0,25 MIla, KOn1M4ECTBO TEIUIOTHI, MOABEICHHOK B

“ KI[)K
nzobapHoM mponecce ; = 400 ——, pabouee Teno — 1 Kr Bo3ayxa.
KI

3agaua 36

st naeanbHOro IMKIIA MOPLIHEBOrO ABUraTeNsl ¢ MOJBOIOM TEIUIOTHI IpU V = const
OTpEJeuTh MapaMeTPbl BCEX OCHOBHBIX TOYEK, MOJIC3HYIO YICIbHYIO PaboTy, yAenbHbIC
KOJIMYECTBA MOJIBEACHHOM U OTBENEHHOH TerIoThl, Tepmuueckuii KIIJI mukna. [laner: py =

0,1 MIIa, t; = 47 °C, crenens cxatus € = 4,0, cTenens nossimenns masnenus A = 4,0
Pabouee Teno — Bo3ayx. TenmoeMKocTs pabo4ero Tena NpUHATH HOCTOSIHHOH.

3agaua 37

Jlst ueanbHOro HUKIIA MOPLUIHEBOTO ABUIATENs C HOABOJAOM TEILUIOTHI IpH P = const
OIPE/IeIUTh MAapaMeTPbl BCEX OCHOBHBIX TOYEK, IOJIE3HYIO YACNIbHYIO paboTy, yAelnbHOE
KOJIMIECTBO MOJABEAECHHON M OTBEAECHHON TernoTsl, TepMudeckuit KIIJ[ nukna. daner py; =

0,1 MITa, t; = 73 °C, crenens cxarus & = 20, crenens npeBAPUTETHHONO PACITHPEHUS

p = 2, pabouee Teo — Bo3ayxX. TemIoeMKOCTh PabOUEro TeNa PUHSATH TOCTOSHHOM.

3agaua 38
B 1uKie MOpIIHEBOro ABUTATENSI BHYTPEHHErO CrOpPaHHs CO CMEIIAHHBIM TOJBOIOM

o
TEIUIOTHl HauanbHoe naBieHue Py = 0,1 MIla, navanshas Temneparypa t; = 27 "C,

QLS
crenenb cxatust € =15, KONHUECTBO MOABEAEHHOH TEILIOTHI q; = 1340 ——,
KI'

nokaszarens aguabdarsl K = 1,4, MmakcumanbHoe naBieHue B HUKIe p; = 5,5 MIla. PaGouee
Tk

287 71(). OnpenenuTh napaMeTpsl B XapaKTEpHBIX TOUKAX

teno — Bo3ayx (Rygsp =

MK, paboTy CXKATHs, PACUIUPEHHs U PabOoTy IMKIA, KOJIUYECTBO OTBEACHHON TEILIOTHI,
tepmuueckuit KIIJ muxna, a taxke tepmuueckuit KIIJ| nukna KapHo mis momydeHHBIX
MIPEJIETIOB TEMIIEPATYP.
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3amaua 39
B muxie mopmiHeBOro IBUTaTENs CO CMENIAHHBIM IOABOIOM TEIUIOTHI HAa4albHOE

V]
nasnesne p; = 0,1 MIla, nauaneHas Temnepatypa t; = 27 C, crenenb cxaTus
€=12,7, crenen» moBbuneHus jaBnenus A =1,4, cremenb mNpeaBAPUTENBLHOrO

pacmmpeHust p=1,6. Pabouce Teno — BO34YyX, TCIIJIOEMKOCTH IPUHATH IOCTOSHHBIMU

kJx kJx
ey = 1,01 ——). Onpenenuts napameTpsl B XapakTePHBIX TOYKAX
KI - kr-K

LUKJIA, Pa0OTY CXKATHUs, PACIIUPEHNUS U PaOOTy LIMKIIA, YACIbHbIE KOJINYECTBA MOABEACHHON 1
OTBe/IeHHOH TerutoThl ¥ Tepmudeckuit KIT/I mukoa.

3agaua 40

Jns nukna aBUraTens BHYTPEHHErO CropaHusi ¢ KOMOWHHMPOBAHHBIM I1OJIBOJIOM
TerIoThl pacxox TommBa coctaBiater 0,035 kr mHa 1 kr pabouero rtema. HauambHble

(cy, = 0,72

napametpsi: P; = 0,0882 MIla, t; = 50 °C. Crenens cxarus € =10 . Maxcumansioe
nasnenne B mukie 4 MIla. Onpenenuts tepmudecknit KIIJ| u 1010 TemynoTsl TOIUIMBA,

M Ik

MOJBEJICHHOM B mporecce P = const. Teriora cropanus TOIUTMBA QE = =29,26 ——.
KI'
Pabouee Teno obnamaer cBOCTBAMHU BO3/1yXa.
3amaua 41

Jnd nukia gBuratens BHYTPEHHENO CrOpPaHUs CO CMEIIAHHBIM MOJBOJOM TETIOTHI
pacxoq roruma cocraBiser 0,035 kr na 1 kr pabGoudero tena. HayanpHas Temmeparypa B

° .

ke pasaa 50 ° C, makcumanbnas Temneparypa 2000 K. Onpenenurs tepmuaeckuii KI1J1,

€cJIM M3MEHEHHE SHTPOIMH B MPOLECcE MOABOA TEMIOTH IPH MOCTOSIHHOM JaBJICHUU PABHO
KJx p KJx

0,32 ————, a TemwIoTa CropaHus TOILIMBA Qll = 293
kr-K KT

CBOMCTBaMH BO3ayXa.

. PaGouee Teno obnamaer

3.4 TunoBblie BONPOCHI JJ151 CAMOCTOSITEIbHOI PA0OTHI CTYICHTOB M0 JUCUHMILIMHE
«TepmoauHaMMKa H Telionepeaaya»

1 Iepeuncnure cnocoObl MOTYyYSHUsI HU3KUX TeMmeparyp?

2 Kakue BemiecTBa NPHUMEHSIOTCS B KadecTBE pabouero Tena B XOJIOIMIBHBIX
yCTaHOBKax?

3 OObsicHHTE, KaK MPOTEKAeT LUK MapoOBOH KOMITPECCOPHOI XOJIOUIBHON MaIIMHbI
(ma Ts— mnarpamme)?

4 U3 Kakux O3JIEMEHTOB COCTOMT XOJIOJMJIbHAs YCTAaHOBKa M KaKOH IIporecc
OCYILIECTBIISIETCS B KQXK/IOM U3 HUX?

5 Yro Takoe XonoaunbHeli ko3hduiuent? Kakoso ero conepxanue?

6 duznyeckas CyIIHOCTb IPOIecca TeIUIONPOBOAHOCTH.

7 ®opmynupoBka 3akoHa Dypoe.

8 UTo Ha3bIBAeTCs TEMIIEpaTypHBIM HOJIEM?

9 Uro Takoe n30TepMHUECKas IOBEPXHOCTh U TEMIEPATYPHbIN rpagueHT?

10 ®usnueckuii cMbica K03 uUIEeHTa TEIONPOBOAHOCTH?

11 Kax omnpezensiercs TENI0BOH IIOTOK Uepe3 IIIOCKYIO CTEHKY?

12 Kak omnpenensercst TEIUIOBOI MOTOK Yepe3 [MUIMHIPUIECKYIO CTEHKY?

13 Kakoii nporecc Ha3bIBaeTCs KOHBEKTHBHBIM TEIIIOOOMEHOM?

14 Kakoii npouecc Ha3bIBaeTCs TEIUIOOTIaueH?
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15 Hanwummre ¢popmyny 3akona Herorona — Puxmana.

16 Kakue (akTopbl BIUSIOT HA HHTEHCUBHOCTb TEIIOOTAaYM?

17 Yem onpezemnsiercss pexuM IBIKEHHUS KUAKOCTUH?

18 Kakme umcna (kpurepuu) HOmOOHMs SBISIFOTCS ONPENCNAIONMMU B IIpolecce
TEIUIOOTAAYH TP BEIHYXICHHOM JIBH)KCHHUH KHUKOCTH?

19 Hanwummre ypaBHeHHE 1O100Hs AJIsl BBIHY)XXICHHOTO IBH)KEHHUS BO3/yXa.

20 OObsacHure ¢u3udeckuil cmbicn umcen Hyccenbra, I'pacroda, Ilpangmis u
Peiinonbaca.

21 Yto Ha3bIBaeTCs MapLUUaIbHBIM AaBICHUEM?

22 Yro Takoe abcomoTHas BiIaxHocTh? Kak oHa ompenensercs?

23 Yto TaKkoe BiarocoaepxKaHue?

24 Yto Takoe OTHOCUTENIbHAs BIaKHOCThH? Kak oHa onpenensercs?

25 B ueM paznuuue MEXIy HaChIICHHBIM M HEHACHIIICHHBIM BJIAXKHBIM BO3LyXOM?

26 Kax ompenensercs Ha hd- AuarpamMme TOYKa, COOTBETCTBYIOILAS JAHHOMY
COCTOSIHUIO BO3/yXa?

27 Kak onpezensercs Temneparypa TOYKH pochl?

28 Kak u3MeHsI0TCs apaMeTphl BIAKHOTO BO3/1yXa IPH HArPEBaHUU M OXJIXKACHUU?

29 Kak u3MeHsI0TCs apaMeTphl BO3yXa IpH CyLIKe MaTepuana?

30 Kak wu3oOpaxatoTcss Ha hd— JAuarpaMMe OCHOBHBIE MPOLIECCHl H3MEHEHUs!
COCTOSIHMS BJIQKHOTO BO3/1yxa?

31 KakoBbl OCHOBHbIE IPHHIMIIBI CAMOOOPa30BaHUs?

32 B 4em 3akirodaercs CyTh caMoOOpa3oBaHms?

33 KakoBbl HCTOYHUKH 3HAHUI U1l caMO0Opa3oBaHus?

34 Kakuwe BuABI JEATEIBHOCTH MOXKHO OTHECTH K OCHOBHBIM COCTaBJISIOIIUM
nporecca caMmoo0pa3oBaHus?

35 KakoB KOHEYHBII pe3ysbTaT npolecca caMmooopa3oBaHus?
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4 METOAUWYECKHE MATEPUAJIBI, ONPEJAEJISIIOIIME ITPOLETY PbI
OLIEHMBAHWSI 3HAHU, YMEHUM, HABBIKOB M (MJIM) OITBITA
NEATEJBbHOCTH, XAPAKTEPU3YIOIIUX ITAITBI ®OPMUAPOBAHUS
KOMITIETEHIIUM

TlpuBoasATCS BHABI TEKYIIEr0 KOHTPOJSI M KPUTEPHH OLECHMBAHUS yd4eOHOU
JEATEIbHOCTH 10 Ka)XKIAOMY €€ BHAY [0 CeMEecCTpaM, COINIACHO KOTOPBIM IIPOHMCXOAUT
HAYKCIICHUE COOTBETCTBYIOIINX OaJIOB.

JleKiMu OLIEHWBAIOTCS 10 MOCEIAEMOCTH, AKTHBHOCTH, YMEHHUIO BBIACIUTh TJIABHYIO
MBEICITb.

JlaGopaTopHble 3aHATHS OILIEHUBAIOTCS 110 CAMOCTOSITEIBHOCTH BBIMIOJIHEHHSI PaOOTHI,
rpaMOTHOCTH B O()OPMIICHHH, MPABUILHOCTH BBIOJHEHHUSI.

CamocTrosiTenbHass paboTa OLICHUBACTCS O Ka4eCTBY M KOJIMYECTBY BBIIOJHEHHBIX
JIOMAIIHUX paboT, IPaMOTHOCTH B OOPMIICHHH, TPABUIBHOCTH BBITIOIHEHHUSI.

IIpoMexyToUHast aTTeCTalMs TPOBOJUTCS B (JOpPME IK3aMeHa.

Kputepuu oOneHKH 9JK3aMeHa B TECTOBOW (opMe: KOJIMYECTBO OalioB WIH
YJIOBJIETBOPUTENBHO, XOPOIIO, OTIMYHO. JIJisi TOJydYEeHHUss COOTBETCTBYIOIICH OLICHKH Ha
9K3aMEeHEe MO0 KypCy HCIIOJIb3YeTCs HAKOMUTENbHas CHCTeMa OaliIbHO-PEHTHHIOBOH paboThI
CTyneHTOB. ITOroBas OleHKa CKIaIbIBAETCsI U3 CyMMbI 0aJUIOB MJIH OLIEHOK, MOJYYEHHBIX M0
BCEM pazjieiaM Kypca U CyMMbI 6aJlIOB MOJyYEHHOM HA dK3aMeHe.

Kputepuu OllEHKH YpOBHS 3HAHHH CTYJCHTOB C UCIOJIBb30BAaHUEM TECTa HA JK3aMEHE
10 y4eOHOH AUCIUIUINHE

Ornenka XapakTepUCTUKU OTBETA CTYJCHTA
OTnnuHO 86-100 % npaBHIBHBIX OTBETOB
Xopomo 71-85 %
Y 10BIETBOPUTENBHO 51-70%
HeynosneTBopurensHo Menee 51 %

KosmuectBo 6aioB M OLEHKAa HEYIOBIETBOPHUTENIBHO, YJOBJIETBOPUTEIBHO, XOPOIIO,
OTJIIMYHO ONPENEIISFOTCS MPOrPAMMHBIMU CPEJCTBAMHU MO KOJIMYECTBY IIPAaBUIBHBIX OTBETOB K
KOJIMYECTBY CITy4aliHO BBIOPAHHBIX BOIIPOCOB.

Kputepuu onieHnBaHus KOMIETEHINN CIEAYIOIINE:

1.  OtBerbl HMEWT MOJHBIE pelieHust (C MpaBWIBHBIM OTBeToM). MX conepikaHue
CBHUJETEIBLCTBYET 00 YBEPEHHBIX 3HAHMAX OOY4YarOLIErocss U O €ro yMEHHM pelaTh
npodecCHOHANbHbIE 3aa41, OLICHUBACTCS B 5 0aioB (OTJIMYHO);

2. bonee 75 % OTBETOB HMMEIOT MOJHBIE pEIIEHUs (C MNPaBUIIBHBIM OTBETOM). Mx
COIePKAHUE CBHJETENBCTBYET O JOCTATOUHBIX 3HAHHMAX OOYYAIOIIErocsi U €ro yMeHHU
pewath npodeccuoHanbHbIe 3a1a4u — 4 6asia (Xopolo);

3.  He menee 50 % oTBETOB MMEIOT HOJHBIE pelleHHs (C MpaBUIbHBIM OTBeTOM) MX
COIEP)KAHUE CBUETENILCTBYET 00 YHOBIETBOPUTEIBHBIX 3HAHUAX OOYUAIOIIETrocst U O
€ro OrpaHMYeHHOM YMEHMH pelaTh NPOoQecCHOHANbHbIE 33/1aul, COOTBETCTBYIOLIHE
ero Oynyuieit kpanudukauuy — 3 6ana (ya0BIETBOPUTEIBHO);

4.  Menee 50 % OTBETOB MMEIOT PELICHUS C MpPaBHIBHBIM OTBeTOM. KX conepxaHue
CBHUJETEIBCTBYET O CJa0bIX 3HAHMAX OOYYAIOIIErocss W €ro HEeyMEHUM pelaTh
npodeccroHanbHble 3a1a4n — 2 6aja (HeyJOBICTBOPUTEIBHO).
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