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1 TEPEYEHb KOMITIETEHIIAM C YKASAHUEM 3TANOB UX .
®OPMUPOBAHUSA B ITIPOUECCE OCBOEHUS OBPA3OBATEJIbHOU

MMPOTPAMMBI

B pesynbrare ocBoenust OITOIT GakanaBpuara no HanpasiaeHuto moarorosku 20.03.01
TexHOCcepHas 6€3011acHOCTh, 00YJAIOIINICS JODKEH OBJIA/ICTh CIEAYIONIMMH Pe3yIbTaTaMy
o0yuenus o aucuuiuinie «Temtodusukay:

Tabmuma 1.1 — TpeGoBaHus K pe3ybTaTaM OCBOCHUS IWCIIUIUINHBI

2 ONIUCAHME MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHNSI KOMIIETEHLUIA HA PA3JIMYHBIX ITAMIAX UX
DOPMUPOBAHUS, OMUCAHUE KA ONEHUBAHUSA

Tabmuua 2.1 — INokasaTeny u KpUTEPHHU ONPEIEICHHs YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHINI

KOL[ KOMIICTCHIIUHU

DTarnel 0CBOCHUS

HepequL IIJIaHUPYCMBIX

Komnerenmus, TInanupyemsie Kputepun oneHuBaHHs pe3ysibTaToB 00y4eHHs

3TaIbl OCBOCHHS Pe3yNIbTaThl 2 3 4 5

KOMIICTCHLIN o0yueHus
OK-4 3nameo: OrtcyreTByIOT Henonuere Coopmuposanssie, Ho | ChopmupoBaHHbie
BJIaJICHHEM OCHOBHbIE 3aKOHbI TIPE/ICTaBJICHHUS 00 | mpezncraBneHus 00 cojiepiKaniie CHCTEMaTHYECKHE
KOMIETEHLHUAMU TEPMOJIHHAMMKH K OCHOBHBIX 3aKOHAX | OCHOBHbIX 3aKOHAaX OTJIe/bHBIC IPOOEIIBI B | MPEICTABICHUS 00
CaMOCOBEPIICHCTBO TeﬂﬂOOGMeHﬂ; €1oco0bl TEPMOIMHAMUKH U | TEPMOJIMHAMUKH U TIPE/ICTABJICHUAX [ OCHOBHBIX 3aKOHaxX
BaHHs (co3HaHME | MEPEHOCa TEIIOThI; TenooOMeHa; cnocobax | TermnoobMeHa; OCHOBHBIX 3aKOHAX TEPMOJHHAMHUKH u
HE06X0MMOCTH, TIPUHIAIIBI ICHCTBHA U | IIepeHoca TEIIOTHI; | crocobax mepeHoca TEPMOJMHAMHMKH U Temnoo0MeHa;
noTpeGHOCTh M | YCTPOWHCTBO NPUHIANAX JeHCTBHA W | TEIUIOTHI; IPUHIMIAX | TEMIOOOMEHa; crocobax  mepeHoca
CIocoOHOCTE TEII00OMEHHBIX YCTPOUCTBO JeHCTBUS U crocobax rnepeHoca TEIUIOThI; ITPUHLUNAX
00yuarTbest) anmapaTros TEIIO0OMEHHBIX YCTPOHCTBO TEIUIOTHI; MPHHIUIIAX JeCTBUS "
Iepsbiii 3Tamn. annapaToB TENnIo0OMEHHBIX JIeHCTBUS U YCTPOICTBO | yCTPOHCTBO

anmaparoB TEMnI00OMEHHBIX TEMI00OMEHHBIX
anmaparos aInmnapaToB

KOMIETEHIIUU pe3yabTaToB 00y4eHHMs 110
JHMCLHUIIMHE

OK-4 IlepBbIii 3TaN. 3namo: OCHOBHBIE 3aKOHBI
BIIaJICHHEM TEPMOJMHAMUKH U TEIIO00OMEHa;
KOMITETEHLUSIMU CrocoObl  MEpeHoca  TEIUIOThI;
CaMOCOBEPLICHCTBOBAHHUS TPUHIMIIBI JIeUCTBUS u
(co3nanue YCTPOHCTBO TEMII000MEHHBIX
HEO0OXOAUMOCTH, anmapaToB
MOTPeOHOCTD u VYmems: HCIIOJIB30BaTh
CHOCOOHOCTh 00Y4aThCs) pasnuyHbie HUCTOYHHUKHU

nHpOpMALIMK  TPH  PELICHUH

TCOPECTUUYCCKUX 3a/la4 U pacueTe
TCPMOJUHAMHUYECKHUX IPOLECCOB,

UCTIONB3Ysl  OCHOBHBIE  3aKOHBI
TEPMOJMHAMUKH

Bnadems: naBbikamMu 00pazHOTrO
MBIIIJICHUSI TIPU  IPUMEHEHUH
METO/IOB TIPOBEICHUS
TEOPETUUECKUX u
9KCIIEPUMEHTAIIBHBIX
TEIJIOTEXHUYECKUX

UCCIIEZIOBAHHUM; HABBIKAMU PabOTHI
¢ npubopamu ¥ 000pyJOBaHUEM.




Ymems: ucnonszoBatb
Pa3IMYHbIC HCTOYHUKH
MH(OPMAIMH PH
peuieHun
TEOPETUYCCKUX 3a/1a4 U
pacuere
TEPMOIMHAMHYECKHX
NPOLIECCOB, UCTIONB3Yst
OCHOBHBIC 3aKOHBI
TEPMOJMHAMUKH

He ymeer ucnons3osars
Pa3IMYHbIC HCTOYHUKH
MH(OPMAIIH PH
pELIEHHN TEOPETHYECKHX
3aJa4 U pacyere
TEPMOIMHAMHYECKHX
TIPOIIECCOB, HCTIONIB3Ys
OCHOBHBIC 3aKOHBI
TEPMOIMHAMUKH

B uenom ycnemHoe,
HO He
CHCTEMaTHYEeCKOe
HUCIOJIb30BAHUE
pasanyHbIX
HCTOYHHKOB
MHDOpMAIMH NP1
pelieHun
TEOPETHYECKUX 3a/1a4
1 pacuere
TEPMOJIMHAMUYECKHX
[POLIECCOB,
HUCNOJb3ysl OCHOBHbIC
3aKOHBI
TEPMOJMHAMUKH

B uenom ycnemsoe, HO
cozepiKaee
OT/IeNbHBIC TPOOEIIbI B
HUCIOJIb30BAHUEC
pasanyHbIX
HCTOYHHKOB
nHbOpMAIMH NPH
pelieHun
TCOPETUYCCKUX 3a7a4 U
pacuere
TEPMOJMHAMUYECKHX
[POLECCOB, UCTIONB3YS
OCHOBHBIE 3aKOHBI
TEPMOJMHAMUKH

CdopmupoBanzoe
YMEHHE HCIIONB30BaTh
Pa3IMYHbIC HCTOYHUKH
uHpopMaLMK IpU
pelenun
TEOPETHYECKHX 3a/1au
M pacuere
TEPMOJAMHAMHUYECKUX
NPOLIECCOB, UCIIONB3Ys
OCHOBHbIE 3aKOHbI
TEPMOIMHAMUKH

Bnaoemy: naBbikamu
00pa3HOro MBIILICHHS

He Bnageer HaBbIKaMu
00pa3HOro MBIILICHHS

TIPH TIp M
METOJIOB MPOBEJICHUS
TEOPETUYECCKUX U
OKCNEPUMEHTAJIBHBIX
TEMIOTEXHIUECKHX
MCCIIe/IOBaHHHN;
HaBBIKAMHU PabOTBI ¢
npubopamu u
000pyI0BaHHEM.

TIPH TIp M
METOJIOB MPOBEJICHUS
TEOPETUYECKUX U
OKCNEPUMEHTAJIbHBIX
TEMIOTEXHIYECKHX
MCCIIC/IOBAHHHN;
HaBBIKAMHU PabOTBI ¢
npubopamu u
000pyIOBaHHEM.

B uenom ycnemHoe,
HO He
CHCTEMaTHYeCKOe
NPUMEHEHNE HABBIKOB
00pa3HOro MbIILICHHS

B uenom ycnemtoe, HO
cozepiKaee
OT/IeNbHBIC TPOOEIIbI B
HaBbIKaX 06pa3HOro
MBIIUICHUS IPU

TIpH TIp! U1 i U METOJI0B
METOJI0B NIPOBEJICHUS | MPOBEJCHUS
TEOPETHYECKUX TEOPETHYECKUX
IKCIIEPUMEHTAJIbHBIX IKCIIEPUMEHTAJIbHBIX
TCMJIOTEXHUYCCKUX TEMJIOTEXHUYCCKUX
HCCIIeI0BaHMIA; HMCCIIEI0BaHUI;

HaBBIKOB PabOThI C
npubopamu 1

HaBbIKaX PaboTh ¢
npubopamu 1

VYcnemnoe u
CHCTEMATH4ECKOe
TIPUMEHEHHE HaBbIKOB
00pa3HOr0 MBIILICHUS
TIPU NIPUMEHEHHN
METOJI0B TIPOBEICHHUS
TEOPETHYECKUX U
9KCHEPUMEHTANIbHBIX
TEMJIOTEXHUYECCKUX
MCCIIEJOBAHMUIA;
HaBBIKOB PabOTHI ¢
npubopamu 1
06opynoBaHHEM.

06opyac

0bopyac

OnucaHue KAkl OLCHUBAHUS

1. OneHka «HEyJIOBICTBOPUTEILHOY CTABUTCA CTYJICHTY, HE OBJIAJICBIIEMY HHM OJIHUM M3 3JIEMECHTOB KOMIICTCHIIMH, T.€. OOHApYKMBIICMY
CYIIECTBCHHBIC NMPOOEbl B 3HAHHUM OCHOBHOIO IPOrPAMMHOI0 MaTepHata MO0 AUCLUIUIMHE, AOMYCTUBIIEMY HNPHHIMINAIBHBIC OLIMOKH MPH
TPUMEHEHUH TEOPETHYCCKHUX 3HAHUMH, KOTOPBIC HE MO3BOJIIIOT €My IIPOJOIIKUTE O0Y4ECHHUE MM IPUCTYINUTh K MIPAKTUYECKON ACATEIbHOCTH Oe3
JIOMIOJHUTENILHOM MOArOTOBKH 110 IaHHOM UCIUILIMHE,

2. OueHKa «yJOBJIETBOPHTEIBHOY» CTABUTCS CTYJCHTY, OBJIAJIEBIIEMY 3JIEMEHTAMH KOMIETCHLMH «3HATh», T.€. MPOABUBIIEMY 3HAHHUS
OCHOBHOIO IIPOrPaMMHOI0 MaTepuaa 10 JUCLUIUINHE B 00beMe, HEOOXO0AMMOM UL [OCIICAYIOIEro OOYYEHUs U IPEACTOSIIECH IPAKTHICCKOT
JICATEIbHOCTH, 3HAKOMOMY C OCHOBHOII PEKOMEHIOBAaHHON JUTEPATYpPOii, JOIyCTHBIIEMY HETOYHOCTH B OTBETE HA JK3aMEHE, HO B OCHOBHOM
o0ajiaronieMy HeoOX0MMBIMU 3HAHUAMH JUISl UX YCTPAHEHHUS IPH KOPPEKTUPOBKE CO CTOPOHBI FK3aMEHATOPA.

3. OneHKa «XOpOIIO» CTABHTCS CTYICHTY, OBJIAJICBIICMY 3JICMEHTAMH KOMIICTCHIIMH «3HATh» U «YMETb», NMPOABHMBIIEMY IIOJIHOE 3HAHHE
NIPOrpaMMHOIO MaTepHasa 1o JUCLUUILIMHE, OCBOUBIIEMY OCHOBHYIO PEKOMEHJIOBAHHYIO JIUTEPATypPy, OOHAPYKHBILIEMY CTaOMILHBINA XapakTep
3HAHUH M YMCHHH M CIOCOOHOMY K HX CAMOCTOSTEIBHOMY HMPHMCHCHHIO M OOHOBJICHHIO B XOJE MOCICAYIOLIEro OOYYECHHS M IPAKTHYCCKOI
JIEATEILHOCTH.

4. OleHKa «OTIMYHO» CTABUTCA CTY/CHTY, OBJIAJICBIIEMY 3JIEMEHTaMH KOMIICTCHIIMH «3HATB», CYMETb» M «BIAJCTb», MPOSBHBIICMY
BCECTOPOHHUE M TIiiyOOKHME 3HAHMs HPOrPaAMMHOIO MaTepHaja MO AMCLMIUIMHE, OCBOMBIIEMY OCHOBHYIO M JOHNOJHHTENBLHYIO JUTEPATYpY,
00OHapYKUBIIEMY TBOPYECKHUE CIOCOOHOCTH B IOHUMAHUH, U3JI0XKCHUH U IPAKTUYECKOM UCIOIb30BAHUH YCBOCHHBIX 3HAHUIA.

5. OleHKa «3a4TEHO» COOTBETCTBYET KPHTEPUAM OLIEHOK OT «OTJIHYHO» JI0 «yJIOBJIETBOPUTEIIBHOY.

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



3 THNOBBIE KOHTPOJIBHBIE 3AJIAHUA WA UHBIE MATEPHUAJIBI,
HEOBXOJIUMBIE JIUISI OEHKHW 3HAHWU, YMEHUI, HABBIKOB U (MJIN)
ONBITA JEATEJNBHOCTH, XAPAKTEPU3YIOIIUX 3TAIIbI ®OPMUPOBAHUSA
KOMIETEHIU B MPOIIECCE OCBOEHUS OBPA3SOBATEJBHOM
MNPOI'PAMMBI

3.1 Tunossle BONPOCHI Kk 3a4eTy no gucuuminHe « Temnopusnka» B TecToBoii popme

1 YkaxuTe, YTO paccMaTpuBaeT pa3jes] «TeXHUYeCKass TEPMOIUHAMUKA»:

1 TeopeTryecKre OCHOBBI IPEeAMETa U 3aKOHOMEPHOCTH

2 IpUMEHEHHE OCHOBHBIX 3aKOHOB TEPMOMHAMUKY K XUMHYECKHUM INIPOIIECCaM

3 3aKOHBI TEPMOJUHAMUKU MPHUMEHUTEIBHO K MPOLECCaM B3aWMHOIO MPEBPALLECHUS
TEIJIOTHl B MEXaHUYECKYIO paboTy HII MEXaHUYECKOH paboThI B TEIJIOTY

4 TpUMEHEHHWE OCHOBHBIX 3aKOHOB TEPMOJMHAMHKA K (H3HKO-XHUMHUYECKUM
mporeccam
2 OTKpBITas TEPMOANHAMHYECKAS CHCTEMA — 3TO:

1 Cuctema, KOTOpasi OOMEHHMBAETCS C OKPY’KAIOIEH Cpeloi 1 BEIECTBOM

2 Cucrema, KOTOpasi OOMEHHBAETCsI C OKPYIKAroIel CpeIol U TeIIOTON

3 Cucrema, KOTOpasi OOMEHHUBAETCS C OKPYKAIOIIEH Cpelol KOJIMYECTBOM JIBIDKCHHUS

4 Cuctema, KOTOpas He UIMEET 000IOUKU
3 AnuadaTHoil Ha3bIBaeTCsl TEPMOAMHAMUYECKAs] CHCTeMa, KOTOpas:

1 O6MeHMBaeTCs ¢ OKpY XKarolleil cpeioil BelecTBOM

2 OOMEHHUBAETCsI C OKPYIKAIOLIEH CpeIoi TemI0TOoM

3 He MoxeT 0OMEHMBATHCS C OKPYIKAIOILEH Cpeion TernoTon

4 He MoxeT 0OMEHHMBATBCS C OKPYKaIOIIEH CPenoil BEIeCTBOM
4 Ilukn PeHKnHA HAa HACHIIIIEHHOM Mape MO3BOJIsET:

1 oGecrieunTs GoJIEe BBICOKOE 1aBICHHE TaPOB TETTIOHOCHUTEIIS

2 3aMEHHUTH I'POMO3JIKHI KOMIIPECCOp Ha KOMITAKTHBIH Hacoc

3 YMEHBUIUTh TEMIIEPATYPY TEINIOHOCUTENS

4 yBEIMYUTH TEMIIEPATYPy TEIUIOHOCHUTEIIS
5 llnkn Penknna Ha meperpeTom mape mo3BoJisieT:

1 obecriednTs OoJIee BBICOKOE IaBICHHE MTapPOB TEMJIOHOCHTEIS

2 yBEIMYHUTh pecypc AeTaleidl MapoBOH TypOWHBI, WM3-32 CHIDKCHHS OIIACHOCTHU
KOppO3HHU

3 yBENWYHUTH TEMIIEPATyPy TEIUIOHOCUTENS

4 yBEIMYUTH TEIUIOEMKOCTH TETUIOHOCHUTEIIS
6 TepMoamHAMHYecKasi CHCTEMA — 3TO:

1 COBOKYHNHOCTP MaTEpHAJBbHBIX TeJ HAXOIIIIMXCS BO B3aUMOJACHCTBHUH C
OKpY>KalOLIHK cpenoi

2 COBOKYITHOCTh MAaTEPHATBHBIX TEJN HAXOAALIMXCS BO B3aHUMOACHCTBHM IPYr C
Apyrom

3 COBOKYMHOCTb MAaTepHAJbHBIX TeJ, HE B3aUMOACUCTBYIOLUIMX C OKpYXKarolien
cpenoi

4 COBOKYITHOCTh MAaTEpPHAJIBHBIX TEJI, HE B3aUMO/ICHCTBYIOIUX APYT C APYTOM
7  VYkaxure, Kakue (HU3HYECKHE  BEJIHYHMHBI  SBJISIOTCS OCHOBHBIMH
TePMOAUHAMMYECKIMH NIapaMeTPaMHU COCTOSTHUSI:

1 abcomotHas Temneparypa T, ynenbHblil 06beM v, IIIIOTHOCTB P

2 abCoIOTHOE AABJICHUE P, YACIBHBIH 00BEM V, INIOTHOCTb P
3 abGcomoTHas Temneparypa T, abcom0THOE JaBIEHHE P, IIIOTHOCTH P

4 abcomoTHas Temrneparypa T, abCOIIOTHOE JaBIICHUE P, YACIbHBINH 00BEM V
8 TepMoanHAMHYecKOe PAaBHOBeCHE CHCTEMBI 3aK/JII0YAeTCs B TOM, 4YTO:

1 cocrostnue TepMOZlHHaMH‘{eCKOP‘I CUCTEMBI MEHAETCA B TCUCHUE BPEMCHU

2 Bce TEPMOAUHAMHUYICCKUEC ITapaMETPbI ITIOCTOSTHHBI BO BPEMCHH U OJJMHAKOBBI BO BCEX
TOYKaX CUCTEMBI

3 cocrostHue TCpMO[[I/IHaMH‘ICCKOﬁ CUCTEMbI MCHSCTCSI B TCUCHUC JIMIIb HEKOTOPOI'o
BpEMCHU

4 cocrosiHue TepMOZlHHaMH‘{eCKOP‘I CHUCTEMBI ITOCTOSTHHO MCHACTCA
9 YkauTe aHAJIUTHYECKUHA B YpaBHEHHUSA COCTOAHUSA 3aNIMCAHHOI'0 AJI OAHOI'0
KHJIOrpaMMa H1eaJIbHOr0 ra3sa:

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

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

1 oHeprus He HCYE3aeT M HE BOSHUKAET BHOBb, OHA JIMIIb EPEXOAUT U3 OJHOTO BUJA
B JIpYToW

2 mobas (popma IBHKEHHS CIIOCOOHA M JOJDKHA IPEBpalaThCs B JIOOYI0 APYryIo
(hopmy IBHIKESHUS

3 «BeuHBIl» JBUraTenb MEPBOIO poja HEBO3MOXKEH, IIPUYEM IOJ «BEUHBIM»
JIBUTaTeIeM IIEPBOTO PoJia MOHUMAETCs MaIllMHA, IPOU3BOAALIas paboTy Ge3 3aTpat SHepruu

4 nBWKyIas CUJIa ONpEneNseTcsl UCKIIOYUTENbHO Pa3HOCTBIO TEMIEPaTyp, TO €CTh
OJIHO TEJIO JAOKHO UMETh TEMIIEPATYPY KaK MOXKHO BBILIE, a IPYroe — Kak MOXKHO HUXKE
11 Ykaskute (popMyIHPOBKY, KOTOPasi OTHOCHTCS K NIePBOMY 3aKOHY TePMOAMHAMHUKH:

1 sHeprus He McYe3aeT ¥ He BO3HUKACT BHOBb, OHA JIMIIb IIEPEXOJUT U3 OJHOTO BUAA
B Ipyrou

2 TemwioTta HE MOXXET IOJHOCTBIO TPEBPAIIAThCd B MEXAHHUYECKYIO SHEPTHIO, a
MEXaHUYEeCKast JHEPTHs B TEIIOTY - MOXKET

3 BHYTpEHHSIS 3HEPIusl HE 3aBUCHUT OT BUJa TEPMOJHMHAMHIECKOTO IIpoliecca

4 pabora 3aBUCHT OT BH/Ia TEPMOMHAMUYECKOTO Mpoliecca
12 PaGoTa pacmimpeHusi — 3To:

1 mepenada SHEPTUH OT OJHOTO TENA K JPYroMYy CBsS3aHHAs C yMEHBIICHHEM 0ObeMa
pabodero Tena WK C ero nepeMeleHHeM B IPOCTPAHCTBE

2 mepenada SHEPTUH OT OJHOTO Tela K APYroMy CBsS3aHHAs C yBEJIMYEHHEM OObeMa
pabodero Tena UM C ero NepeMeIieHIEM B IPOCTPAHCTBE

3 mepenavya 3HEPrHU OT OJHOTO Tela K JPYroMy CBs3aHHas C M3MEHEHHeM o0bema
pabodero Tena UM C ero NepeMeIeHIEM B IPOCTPAHCTBE

4 mepenada 3HEPrUHU OT OJHOTO TeJla K IPYroMy HE CBs3aHHAs ¢ M3MEHEHHEM o0beMa
pabouero Tena WK C ero nepeMeIeHHEM B IPOCTPAHCTBE
13 Ykaskure, 0T 4ero 3aBUCHT BeJJHYHHA PadOThI:

1 OT KOHEYHOr0 M HA4aJIbHOTO COCTOSIHUS paboyero Teia, a TaKKe OT IyTH MpoLecca
2 OT KOHEYHOTO ¥ HAYaJIbHOT'O COCTOSHUS TEPMOIUHAMIYECKON CHCTEMBI
3 oT myTHU mpoiiecca
4 oT XapakTepa U IIyTH IIpoIiecca
14 Tenora —3T0:

1 maxpodusmueckas ¢Gopma meperadd 3HEPIHH, HPH KOTOPOHl MMeEeT MeCTo
HU3MEHEHHE JIaBIeHHs Tela

2 makpodusuueckas ¢dopMa mepesaud SHEPrUM, IPU KOTOPOH HMEEeT MecTo
HU3MEHeHHe o0beMa Tena



3 wmakpodusuyeckas Qopma Iepenaud SHEPruM, NpPU KOTOPOH MMEET MEeCTo
H3MCHCHHE TEMIICPATYPEI Tella

4 mukpodusuyeckas popma neperayd SHEPruu, KOTopasi MepesaeTcsi CUCTeMe Yepes
ee IPaHHUIIEl B OLIPEIEIICHHOM IIponecce
15 YxkaxxuTe, YTO IOHUMAETCS O] BbIPAsKeHHEM «BHYTPEHHSIS YHEPIUs H1eaJbHOr0
raza»:

| MOHUMAaeTCs SHEPrus, ONPEACIIAIONas CBI3b MKy AaBICHHEM H 00bEMOM

2 NOHMMAETCsI KHHETUYECKast JHEPTHsl, CBA3aHHAS C JIBHXKEHHEM MOJIEKYJI

3 MOHUMAETCs SHEPTHs, ONPEAEIAIONIAas CBA3b MEX/y 1aBICHHEM U TEMIIEPAaTypOi

4 noHMMaeTCsl KHHETHYECKasi SHEPTUsl, HE CBSI3aHHAs C IBMXKEHHEM MOJIEKYJ
16 Yka:knTe aHAIMTHYECKOE BbIPaskeHHe NEPBOro 3aKOHA TePMOIUHAMUKHU:

1 AQ=TAS

2 p=nkT

3pv=RT

46Q=dU+ 3L
17 YkaxuTe (popMy/JTHPOBKY NEPBOIro 3aKOHA TEPMOIHMHAMHUKH:

1 IloxBeneHHas TemIoTa HJIET HA YyBEIWYECHHE €€ BHYTPEHHEH SHEpPrUM M Ha
COBEpLICHHE BHELIHEH paboThI

2 B agnabaTHOIi cucTeMe 0OMeHa TEIIOTOM ¢ OKpYy’Karomel cpeioi HeT

3 Hanbosee SKOHOMUYHBIM SIBIIAETCS M30TEPMUIECKHI IIPOLIECC CKATHUSL

4 Beunblii ABUTraTeIb HEBO3MOKEH
18 YaeabHasi TEJI0EMKOCTDb — 3TO:

1 KOIMYECTBO TEIJIOTHI, COOOIIEHHOE Ta3y B IIpolecce K H3MEHEHHIO €ro
TEeMIEpaTyphbl PU YCIOBUH, YTO PA3HOCTb TEMIIEPATYD SABISIETCS KOHEUHOH BEIMYNHON

2 KOJNMYECTBO TEIUIa HEOOXOAMMOE JUIi HArpeBaHMs EAMHHIBI BEMIECTBA, YTOOBI
W3MEHHTDb €r0 TEMIEPATypy Ha OJUH Ipayc

3 OTHOLIEGHHE TEIUIOTHI COOOIIAEMON B IPOLECCe ra3y K H3MEHEHMIO €ro TeMIepaTypbl
TIPY YCIIOBHH, YTO PA3HOCTh TEMIIEPATYyp UCUE3AOIIE Majla

4 KOJIMYECTBO TEIIa M3MEHSIOLIEro TEMIIEpaTypy ra3a Ha OJJMH Ipaayc
19 Kakoe u3 npeacTaBjieHHbIX BbIpaskeHMIl siBJIsieTcs1 ypaBHeHueM Maiiepa:

1AQ=TAS

2Q=AU+L

3c,-cy=R

4pv=RT
20 YkakuTe aHAJIMTHYECKHI B/ MIEPBOro 3aKOHA TePMOIMHAMHKU NPHMEHHTEJILHO K
H30X0PHOMY Hpomeccy:

1q=cy(To-Th)
2q=p(va—v1)

31=cy(T) - To)
4 q= CV(Tz — T1)

21 YkauTe aHAJTUTHYECKHiT BU/I IePBOT0 3aKOHA TEPMOIHHAMHKH NPHMEHUTETLHO K
H30TEPMHUYECKOMY Tpoleccy:

Lq=p(v2—v1)

21=cy(T, - To)
3 q= CV(Tz — T])
4q= Cp(T2 -Ty)

22 YKa)uTe aHATUTHYECKHIl BU/I MEPBOr0 3aKOHA TEPMOTUHAMHKYA MPHUMEHUTEIHHO K
n306apHOMY mpoueccy:
11=c(Ti-Ty)

2q=cy(T2-Ty)
3q=p(v2—v1)
4 q= CV(Tz — T])

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

1 q= CV(Tz - T])
2q=p(v2-vi)

3q= Cp(T2 -Ty)
41= CV(T1 — Tz)

24 MHOFOCTyl'[eH'laTbIﬁ npouece C;KaTusl ¢ NPpOMEKYTOYHBIM OXJIAKACHHEM IMO3BOJIACT:

1 yMeHBIIHTH paboTy CHKAaTHs KOMIIPECCOpa
2 noy4uTh O0see BBICOKOE JaBlIEHUE
3 yMEHBUIUTH BEC KOMIIpeccopa
4 yImpoCTUTh MPOLIECC CXKATUS
25 Ipouecc c:xkaTHs B KOMIIpeccope sIBJsSIeTCS:

1 n3oTepMHYECKIM

2 n306apHBIM

3 MOJUTPOIHBIM

4 annabaTHBIM
26 Ykaxurte (popMyJHPOBKY, KOTOPas He OTHOCHTCS KO BTOPOMY 3aKOHY
TePMOUHAMHMKH:

1 mpuposa caMONPOU3BOIBHO CTPEMHUTCS K O0Jiee BEPOSITHOMY COCTOSIHUIO

2 B JBUraTesie HEBO3MOXKHO BCIO MOJIBEJICHHYIO TEILIOTY IPEBPATUTh B paboTy, 4acTh
3TOH TETIIOTHI TEPSAETCS WA OTBOAUTCS

3 SHeprus ABJISETCS OAHO3HAYHON (PYHKLUEH COCTOSHUS

4 HeBO3MOXKHO 0e3 3aTpaThl pabOTHI MepelaTh TeIIOTY OT XOJIOJHOTO MCTOYHHMKA K
ropsiaemy
27 YkaxkuTe BbIpazkeHHe, CBSI3bIBalollee NePBbIii U BTOPOi 3aKOHbI TEPMOAMHAMUKM:

1Q=AU+L

2AQ=TAS

3TdS=du+dl

4pv=RT
28 lukaaMu WM KPYTOBBIMH NPOLIeCCAMH HA3BIBAIOT:

1 mpomeccsl, B pe3yiabTaTe KOTOPBIX pabodee TEJO HE BO3BPAILACTCS B HAadalbHOE
COCTOSIHHE

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

3 mpomecchl, B KOTOPBIX pabodee Telo B3aUMOJICHCTBYET C OKPYXKAIOIIEH cpeoi

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

1 MKJIBI, HA OCYIIECTBICHUE KOTOPBIX HE PacXoayeTcs: paboTa

2 UHMKIIBL, B KOTOPBIX TEIUIOTA MPEBPALIAETCS B paboTy

3 LHMKIIBL, B KOTOPBIX TEIUIOTA HE MPEBPAILACTCS B paboTy

4 UKJIBI, HA OCYIIECTBICHUE KOTOPBIX pacXoayeTcs paboTa
30 O6paTHBbIe LIMKIBI — 3TO:

1 IUKIIBI, HA OCYILIECTBIIEHHE KOTOPBIX pacXoayercst paboTa
2 IMKIIBL, B KOTOPBIX TEIUIOTA HE NpeBpalaercs B padboty
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3 LMKIIBL, B KOTOPBIX TEIUIOTA MPEBpaIlaeTcs B padboTy
4 UMKIIBI, HAa OCYIIECTBIICHUE KOTOPBIX HE pacxoiyercs pabora
31 ®opmyaa nas repmuyeckoro KI1J{ nmeer Bua:

1 =1-(TJT))
21, =1-(TV/Ty)
3N, =1-(kq
4m, =1-(Cy/Cy)
32 YKamuTe, B 4€M OTJIMYHE TEIJIOBOI0 HAcCOCa OT XOJ'[O)I]’[J'[])HO]‘(‘I MAalIUHBbI:

1 B HalMuMK Hacoca

2 B 6osee BoicokoM KITJT

3 B OTCyTCTBUM LIMKIa PeHkuHa

4 B ypoBHsx temneparyp Ty u T,
33 YkaxuTe, U3 KaKHX TePMOJMHAMHYECKHX NPOLECCOB COCTOMT HICAJbHBINA LMK
NOPUIHEBBIX ABUraTe/iell BHYTPeHHEro cropanusi padoraiommux npu V=const:

1 1-2 — u3oTepmMuuecKkoe pacumupeHue (MOABOJ TEIIOThl (;); 2-3 — axuabaTHOE
pacuiupenue; 3-4 — u30TepMUUYecKoe CkaThe (0TBOJ TEIIOTHI (2); 4-1 — annabaTHoe cxxaTtue

2 1-2 — apuaGarHoe pacmupeHue; 2-3 — H30TEPMUUYECKOE pacHlIUpeHue (1oJBOJ
TEIIOTHI (); 3-4 — agnabatHoe ckarue; 4-1 — u3oTepMuuecKoe cxxatue (OTBOA TEIUIOTHI ()

3 1-2 — agunabatHoe cxartue; 2-3 — n3obapHoe paciupeHue (IoBo/ TeIUIOTHI q); 3-4
— agnabaTHoe paciupenue; 4-1 — 130XopHOe OXJIaKAEeHUE (OTBOJ, TEILIOTHI ()

4 1-2 — aguabaTHOE ckatue; 2-3 — U30XOpHOE HarpeBaHue (IOABOJ TEILIOTHI (;); 3-4 —
aaunabaTHOE pacupenue; 4-1 — H30X0pHOe OXJIaXKAeHHE (OTBOJ TEIIOTHI ()
34 YkaxuTe, H3 KAKHX TepMOAMHAMHYECKHX NPOLECCOB COCTOMT npsmoii uuka Kapuo:

1 1-2 — agnabatHOE cxxatue; 2-3 — H30XOpHOE HarpeBaHue (II0ABOJ TEIUIOTHI q;); 3-4 —
aznabaTHOE pacIMpeHHue; 4-1 — H30X0pHOE OXJIaXKIeHUE (OTBOA TEILIOTHI ()

2 1-2 — wm3oTepmuyeckoe pacuimpeHue (MOABOI TEIUIOTHI (); 2-3 — aguabaTHoe
pacumpenue; 3-4 — H30TepMUYECKOE CoKaThe (OTBOJA TEILIOTH (); 4-1 — aguabarHoe cxarTue

3 1-2 — agnabatHoe cxartue; 2-3 — n3obapHoe paciinpeHue (oBo/ TeIUIOTHI q); 3-4
— anuabatHoe paciupenue; 4-1 — n30XopHoe oxJaxaeHne (OTBOA TEIIOTHI )

4 1-2 — apuabatHoe pacmupeHue; 2-3 — H30TEPMUUYECKOE pacHIUpeHue (1OJBOJ
TEIIOTHI (2); 3-4 — agnabatHoe ckarue; 4-1 — u3oTepMuUecKoe cxkatue (OTBOA TEIUIOTHI ()
35 YkaxuTe, H3 KAKMX TEPMOJAUHAMUYECKHUX MPOLECCOB COCTOUT 0OPATHBIH IHKJI
Kapmno:

1 1-2 — apmabatHOe pacliupeHue; 2-3 — HM30TEPMUUECKOE pacHIUpeHue (10JBOJ
TEIUIOTHI q2); 3-4 — annabaTHOE cxKaTue; 4-1 — U30TepMUUECKOE CxKaTHE (OTBOJL TEIIOTHI ()

2 1-2 — apnabatHoe cxatue; 2-3 — H30XOpHOE HarpeBaHue (M0/ABOJ TEIUIOTHI ); 3-4 —
aznabaTHOE paciuMpeHHue; 4-1 — n30X0pHOE OXJIaXkIeHUE (OTBOA TEILIOTHI d)

3 1-2 — um3oTepMuyeckoe pacuimpeHue (MOABOJ TEIUIOTHI (); 2-3 — aguabaTHOe
paciimpenue; 3-4 — u30TepMUUYecKoe CkaTHe (0TBOJ TEIIOTHI (p); 4-1 — annabaTHoe cxxaTtue

4 1-2 — agnabatHoe cxxartue; 2-3 — u300apHOe paclmupeHue (IIoABOJ TEILIOTH q;); 3-4
— anuabatHoe paciiupenue; 4-1 — n30XopHoe oxJaxaeHne (OTBOJ TEIIOTHI )
36 CoBOKYNHOCTH MTHOBEHHBIX 3HAYEHHUIl TeMIIepaTyp BO BeeX TOUKAX H3y4aeMoro
MPOCTPAHCTBA HA3BIBAETCH:

1 IUIOTHOCTBHIO TETIOBOT'O MOTOKA
2 TemIepaTypHbIM IPaUEHTOM

3 TEeTIOBBIM ITOTOKOM

4 TeMIepaTypHbIM M0JIEM
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37 'eomeTpHyecKoe MeCTO TOYEK ¢ OAUHAKOBOM TeMIIepaTypoii HA3bIBAETCS

1 TemIOBBIM MOTOKOM

2 TeMIiepaTypHbIM IPagieHTOM

3 N30TEepPMHUYECKOH TOBEPXHOCTHIO

4 TTOTHOCTBIO TEIIOBOTO IMOTOKA
38 Ten1000MeH MesKAy ABMiKYLIelics cpeaoii H MOBEPXHOCTHIO KAKOro-a1u0o Teaa
(TBepAOro, KUAKOr0 HJIH ra3000pa3HOro) Ha3bIBAKOT:

1 Temootnauei

2 TEIIONPOBOAHOCTHIO

3 u3nyyeHueM

4 reronepenauei
39 IlepeHoc TenI0THI CTPYKTYPHBIMH YaCTHIIAMH BeliecTBa (MOJIeKyJIaMH, AaTOMaMH,
3J1eKTPOHAMHU) B MPOIECCe X TEIIOBOI0 ABHKEHHsI HA3BIBAIOT:

1 u3nyyenuem
2 remtonepenayei
3 TermooTaaveH
4 TEemI0npOBOJHOCTHIO
40 Ilepeaaya Ten10THI B BAKYyMe MOKET MPOUCXOAUTH TOIBKO:
1 reronepenaueit
2 KOHBEKIMEH
3 TEmIONPOBOAHOCTBIO
4 y3nyuyeHueMm
41 /IBM:KeHMe TeNJOHOCUTEIsI, BO3HUKAIOLIee MO/ JelicCTBHEM MaCCOBBIX CHJI Pa3InYHOMI
NMPUPOABI, HA3bIBAETCSH:

1 BBIHYKIEHHOH KOHBEKIIHEH

2 n3jry4eHueM

3 cBOOOTHOI KOHBEKITHEH

4 KOHBEKIHEN
42 JIBM:KeHHe TeNJIOHOCUTEJIs, BO3SHUKAOLIee Mo/ IeiicTBUEM BHEITHUX CHJI (C
TMOMOIIbIO HACOCA, BEHTHJIATOPA, BeTPa), HA3bIBAETCS

1 BBIHYXIEHHON KOHBEKLHEH
2 KOHBEKIHEH
3 u3nyyeHueM
4 cB00OOHO KOHBEKIHEH
43 Kakoe U3 npecTaBJIeHHbIX BbIPasKeHUil siBJIsieTcsl 3aKoHOM Dyphe:

1q= o (Te—To)
2 E = ¢(T/100)*
3 q = Amco((T1/100)* — (T2/100)*)

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

2q= o (Tx—To)
3 E = ¢(T/100)*
4 A T=29x10" MK
45 YkaxuTe, KaKkoe M3 MNpPeICTABJICHHBIX BbIPA:KCHHIl HCHOIB3yeTcs: I/ pacuyera

TEeIJI1000MeHa HU3JIyYEeHHEM MEKIY TBePABIMHU TeJIaMHu:
1Q= 0 (Tx—TJF
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A
2Q= g(Tm - Tc)F

3 Y (1)
=g .cp-F || —L| | =%
Q=cup o Fy (100j (100j

4q=-Agrad T
46 NuTencuduranus KOHBEeKTHBHOIO TeN1000MeHAa MpeanoJaraer:

1 paspylieHHe HOTrpaHUYHOro CJosi, 0Opa3oBaHHE KPYIHBIX BUXpEH, yBelMYeHHE
CTeNeHH TypOyJIEeHTHOCTH I10TOKa

2 yBelWYEHHE TEMJIOMPOBOJHOCTH CTEHKH, paspylIeHHE IOrPaHUYHOIO CJos,
o0pa3oBaHMe KPYIHbBIX BUXpei

3 yBelMUEHHE Pa3MEPOB TEILIOOOMEHHON IOBEPXHOCTH, Pa3pyIIEHUE OrPAHUIHOIO
cJ10s1, 00pa3oBaHME KPYIHBIX BUXPEH

4 yBeIMYEHHE JYYHCTOrO TEIUIOBOIO II0TOKA, 0Opa3oBaHME KPYIHBIX BUXPEH,
YBEJIMUEHUE CTENEHU TYPOYJIEHTHOCTH OTOKA
47 Ten1000MeHHNKH, B KOTOPBIX JBA TEIUVIOHOCUTEJISA ¢ Pa3JHYHBIMHA TeMIepaTypamMu
TeKYT B IPOCTPAHCTBE, Pa3/eJIeHHOM TBep/AOi CTEHKON M Tel1000MeH B KOTOPBIX
MPOHCXOHUT 32 CYET KOHBEKIHMH U TeNJI0NPOBOIHOCTH, Ha3bIBAIOTCH:

1 pereHepaTUBHBIMU TEIIIOOOMEHHUKAMU

2 peKynepaTUBHBIMH TEIIO0OMEHHIKAMU

3 cMecUTENbHBIMH TEII00OMEHHHKAMU

4 Terno0OMEHHUKAMH C BHYTPEHHHUMHU HCTOYHUKAMU TEIIOTHI
48 Ten1000MeHHHKH, B KOTOPBIX O/IHA U TA ke MOBEPXHOCTb HArpeBa, yepes
onpeieieHHbIE IPOMEKYTKH BPeMEHH, OMbIBAETCSl TO FOPSYHM, TO X0JI0AHBIM
TeNJOHOCHTeJIeM, U TelJI000MeH B KOTOPBIX NPOMCXOAUT B HECTALMOHAPHBIX YCJI0BHUSAX,
Ha3bIBAIOTCS:

1 pexynepaTHBHBIMH TEILIOOOMEHHUKAMU

2 CMECHTENbHBIMH TeIUI00OMEHHUKAMU

3 TenI000MEHHUKAaMH C BHYTPEHHUMH UCTOYHUKAMH TETUIOTHI

4 pereHepaTUBHBIMH TEILIOOOMEHHUKAMU
49 Ten10060MEeHHNKH, B KOTOPBLIX Telionepeaaya oCylecTBIseTcs MPH
HEMoCPeCTBEHHOM COMPHKOCHOBEHHUH U CMEIIeHUH TOpPsA4ero U X0JI0IHOT0
TeIIOHOCUTEIs1, HA3bIBAIOTCH:

1 pereHepaTUBHBIMH TEIIIOOOMEHHUKAMHU

2 CMECHTENBHBIMH TEILIOOOMEHHUKAMH

3 pekynepaTHBHBIMH TEILI00OMEHHUKAMU

4 TerI0060MEHHUKAMHU ¢ BHYTPSHHUMHU HCTOYHUKAMH TEILIOTHI
50 Tenj100GMeHHUKH, B KOTOPBIX OUH TENJIOHOCHTEIb OTBOIUT TEIIOTY, BbIAEIEHHYIO
B CAMOM anmnapare, Ha3bIBalOTCS:

1 Tem1006MEeHHUKAaMHU ¢ BHYTPEHHUMH HCTOYHHUKAMH TEILIOTHI

2 pekynepaTHBHBIMH TEIUI00OMEHHHKAMU

3 pereHepaTHBHBIMHU TEINIOOOMEHHUKAMHU

4 cMeCHUTETBFHBIMU TEIUI00OMEHHHKAMH
51 VYkaxute, YTO SIBJISIETCA LEJbI0 KOHCTPYKTHBHOIO pacyeTa TemI000MeHHBIX
annaparTos:

1 ompezmeneHue TeMIlEpaTyp TEIUIOHOCHTEIS HA BBIXOAC H3 TEIUIOOOMCHHHKA H
KOJIMYECTBO TIepelaBaeMOil TEIUIOTBI; INpPH 3TOM JODKHA OBITh  3aJaHa  IUIONIaJb
MOBEPXHOCTH TEIIOOOMEHA
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2 onpezeneHre MacCOBBIX PACXO0B TEINIOHOCUTENEH

3 ompeneseHre KOIMYECTBA EPeAaBaeMOi TeIIOThI

4 ompeneneHue IOl paboyeit MOBEPXHOCTH TEIIOOOMEHA
52 YkakuTe, 4TO SIBJISIETCS LeJIbI0 IPOBEPOYHOr0 PAcYeTa TENJI000MeHHbBIX
annaparTos:

1 ompeneneHne KOJIMYECTBA NIEPEAABAEMOI TEILIOThHI

2 ompezelieHUE TEMIIEPATyp TEIUIOHOCUTENs HAa BBIXOAE U3 TEINIOOOMEHHUKA U
KOJIMYECTBO TIepelaBaéMOl TEIUIOTH; NpU O3TOM JAOMKHA OBITh  3aJaHa  IUIOLIAJb
MOBEPXHOCTH TEIIIO00MEHA

3 omnpexeneHue paboueil MOBEPXHOCTH TEMJIOOOMEHA; MPH 3TOM JOJDKHO ObITh
U3BECTHO: KOJIMYECTBO NEPEIABAEMOM TEMJIOTbI M M3MEHEHUE TEMIIEPATYPhI TEINIOHOCUTENIEH

4 ompezienieHNe MAaCCOBBIX PACXOJ0B TEIIOHOCHUTENEH
53 Kakoe u3 npeacTaBleHHbIX BbIpazkeHHii saBJsercs 3akonomM HeloTrona-Puxmana:

Loce weomf (M) (1)
Q=cup €0 Fi (100] [100]
A
ZQ:E(TCI_TCZ)F

3Q=a(Tx—TyF

4q=-AgradT
54 Kox(ppuumeHT Tenja00TAA4YN O — ITO:

1 IIOTHOCTH TEMJIOBOr'O MOTOKA MPY IPAIUEHTE TEMIIEPATYPhl PABHOM €AMHULIE

2 TEmI0BOW TIOTOK, OTHECEHHBIN K €AMHUIIE IIIOMAIN

3 KOJMYECTBO TEIUIOTHI, IIEpeaBaeMoe B CIUHHUILY BPEMEHH 4Yepe3 MPOU3BOJIBHYIO
HOBEPXHOCTb

4 IUIOTHOCTH TEIUIOBOTO IIOTOKA MEXIY TEIJIOHOCHTENIEM M CTEHKOW IIpH pa3sHOCTH
TeMIepaTyp B OAUH Ipaayc
55 Ko>(puuuenT TenjonpoBoaHOCTH A —3T0:

1 KOJIMYECTBO TEIUIOTHI, NepeaBaeMoe B €AMHHUILY BPEMEHH 4epe3 IPOH3BOJIbHYIO
ITOBEPXHOCTH

2 MJIOTHOCTH TEIJIOBOTO [TOTOKA IPH TPaJIICHTE TEMIIEPATyphl PABHOM €MHUIIC

3 IUIOTHOCTH TEIUIOBOTO ITOTOKA MEXAY TCIUIOHOCHUTEIEM M CTEHKOH IpH PasHOCTH
TEeMIepaTyp B OIAUH Ipaayc

4 TemIoBOM MOTOK, OTHECEHHBIN K €IMHUIIE TII0IIAIN
56 Ykaxxurte, kakoii KpuTepHii mogo0us Xapakrepu3yeT HHTEHCUBHOCTh TeNJI000MeHa
HA IPaHHIe CTEeHKA-)KUIKOCTh:

1 uncno Hyccenbra Ny ol

2 uncno PeiiHonbca Re = ﬂ

v

3 gucno panamst pp = ¥
a

3
4 uncno pacroga ¢, _ PEATI
2
\%
57 Ykaxxure, Kakoii KpuTepuii mogo0ust onpeaensieT Xapakrep ABHKeHUS KHMIKOCTH:

1 uncno I'pacroda g, BgATI®

V2
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2 yucno Ipanaras pyp =Y
a
3 yucno PeliHonbaca Re = wi

-

4 gyucno Hyccenbra Ny =

58 Ykaxxure, kakoii Kputepuii mnogodus onpeaesisieT BJusiHue GU3NYECKUX CBOICTB
JKHKOCTH HA TEII00TAAYY:

1 yucno PeitHonbaca Re = wl

v
2 yueno Hpauars py - ¥

3 uncyo Hyccemsta Ny = & 1

3
4 gyucno pacrodga Gr = PeATI”

V2

59 Ykaxurte, kakoii KpuTepHii mogo0us Xapakrepu3yeT HHTEHCUBHOCTH CBOOOIHOI0O
JBUKEHHS KHIKOCTH:

1 yncno Hpauarnst py = Y

2 gncno Hyccenpra Ny = o-l

A
. wl
3 yucno PeliHonbaca Re =

v
3
4 uncno Ipacroda g, - PEAT!
2
A\
60 YxauTe NPUHUMIKAILHYIO PA3HULY MKy TeIIONPOBOAHOCTHIO H
TenJionepeaaeil uepes MIOCKYIO CTEHKY

1 Hamuuue WM OTCYTCTBHE KOI(D(HIMEHTOB TEIUIONPOBOAHOCTH C O0CHX CTOPOH
CTEHKH
2 Ha;mMYHe WM OTCYTCTBHE TEIUIOBOTO [IOTOKA Y€Pe3 CTEHKY
3 HalM4uMe UM OTCYTCTBHE TEMIIEPATypPHOrO IpaJueHTa

4 HaNMYKe WM OTCYTCTBHE KO3 (PUIMEHTOB TEIUIOOTAA4U ¢ 00EHX CTOPOH CTCHKHU
61 UnTeHcnpukanus Tern1000MeHa He00X0AMMa 711 TOr0, YTOOBI:

1 HOBBICUTB PECYPC TEMIOOOMEHHOIO ammnapara
2 yIay4IIMTh MAapaMETpPhl TEIIIOHOCUTENS
3 BBIPOBHUTH TEMIIEPATYPHOE MOJIE TEIIOHOCUTES
4 cHU3UTH rabapuThl TEIUIOOOMEHHOTO armnapara
62 TlopsAgoKk pacnoJiosKeHHsI MOTPAHHYHBIX CJI0EB 110 X0y NMOTOKA:
1 TypOyseHTHBIN, TaMUHAPHBIN, IEPEXOJHBIN
2 NaMMHapHBIH, IepeX0aHbIH, TypOyIeHTHBIH
3 nepBUYHBIN, IEPEXOJHbIN, BTOPUUHBII
4 namMuHapHBINA, TypOyJICHTHBIN, TEPEXOIHbIH

63 TlepeHoc TemI0THI B JIAMHHAPHOM MOTPAHUYHOM CJIO€ IPOUCXOIUT:
1 TemnonpoBOJHOCTHIO
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2 KOHBEKIMEH
3 u3NyueHUueM
4 Teronepenayent

64 TlepeHOC TEMJIOTHI B TYPOYJIEHTHOM HOrPAHMYHOM CJ10€ MPOUCXOIMT INIABHBIM
odpazom:

1 TEerIoNpOBOAHOCTHIO
2 KOHBEKIUEH

3 u3nyyeHueM
4 reronepenauei

65 IMorpann4Hblii c/10ii 00pa3yercs MOTOMY, YTO:

1 uMeeTcs TEIIOBOI IOTOK MEXKIY CTEHKOM M Ta30M HIIH )KUIKOCTHIO
2 obTexaeMast IIOBEPXHOCTh IEPOXOBATAs

3 nosiBasieTcst TYpOYJISHTHOCTD TOTOKA

4 ra3 ¥ )KUJIKOCTb 00JIAIAI0T BA3KOCTHIO
66 Tenuionepenaya - 3710:

1 mpomuecc nepenayy TEIIOTH B Ta3ax
2 mepenaya TEIIOTH! OT JKUAKOCTH K ra3y
3 TENIONPOBOJHOCTD B KHUIKHUX WX Ta3000pa3HBIX Telnax

4 mpouecc mepeAadyd TEMIOTHI OT OJHOTO TEIUIOHOCHTENS K JpYromy
paszeNAIoILy0 UX CTEHKY

qepes
67 BeauunHa, odpaTHast K03GPUIUHEHTY TellJIoNepeJayu - ITO:
1 conpoTuBiIeHHUE TEMIoNepeiaye
2 k03 PULHEHT TEIUIONPOBOAHOCTH
3 k03¢ ULKEHT TEeIUIOOTAAYN
4 ko3 punmenT usrydeHus

68 MaTepuas MoxKeT ObITh HA3BaH TEMJI0BBIM H30JISITOPOM, €CJIH Y Hero Ko3(puuueHT
TeNnJI0NpPOBOHOCTH:

12 <0,02 Br/(mK)
2 A <0,2 Br/(m°K)
3 A <2 Bt/(m'K)

4 A <20 Br/(M'K)

69 B 3akone ®ypbe q = -MdT/dn) 3Hak MUHYC XapaKTepu3yeT:

1 OTpULATCJIbHOC 3HAUCHUEC KOB(b(bI/II_II/IeHTa TECIIIO0TAAYHN
2 OTpULIATCJIbHOC 3HAUCHUEC KO3(1)(1)I/II_II/ICHT3. TCIUIOPOBOAHOCTH

3 IPOTUBOMOJIOKHOE HAMpPABJIEHUE IPaICHTa TEMIIEPATYPhI U TEINIOBOTO MOTOKA
4 IPOTHBOIIOJIOKHOE HANIPABJICHHE TEIUIOOTAAYH U TEIUIONEpeaadn

70 3nauenue uncna Rey,, xapakrepusyioee B Tpyde nepexos JaMHHAPHOI0
NMOrPpaHUYHOIO CJ1051 IOTOKA B TYPOYJICHTHBIN COCTaBJIsIeT:
12300

210000
323000
4100000

71 O6o0mennoe ypapuenue Temiooomena Nu = Re"Pr"Gr® nospodsier paccuurarh:

1 yucno [panaTas 17151 BaXKHBIX HH)KEHEPHBIX MTPUIIOKEHUN
2 gucno 'pacroda 11t BaXHBIX HHKCHEPHBIX MPHIIOKECHUH

3 TemIo0TAAYY AJIS BaXKHBIX WHIKCHEPHBIX MPHIIOKESHUH

4 TerIoNpPOBOIHOCTD JUISl BXKHBIX MHKEHEPHBIX MPUJIOKEHUH
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72 TensooTaa4a Npu TYpOYJeHTHOM pe:KMMe TeYeHHUs BbILle, YeM NMPH JIAMHHAPHOM,
T.K.:

1 ¢ moMo1Ibi0 TYpOYIEHTHBIX MyJIbCALMI HHTEHCUBHO MIEPEHOCUTCS TEIUIOTA, HEXEIN
TEIIONPOBOIHOCTHIO

2 TypOyJeHTHBbIC MyJbCAllMU AAIOT 0oJiee BBHICOKOE T'MIPOCOMPOTHUBICHHE, HEKEIH
JIAMHAHAPHBINA TIOTPaHUYHBIA CIION

3 B IepBOM city4ae 6oJiee BBICOKas TEIIONPOBOJHOCTD IIOTOKA

4 B IepBOM CIIy4yae €CTh U3ITyYeHHE
73 Kod(p¢puumeHT TeNnJONPOBOIHOCTH BO3PACTAET B CJIeAYIONIEH Moc/1e10BaATeJIbHOCTH:

1 BO311yX, IepeBo, CTajb, ATIOMUHUN, Meb
2 nepeBo, BO3/yX, CTalb, ATFOMUHHN, MEIlb
3 BO31yX, IepEeBO, AIIIOMUHUM, CTaJIb, MEb
4 BO311yX, IEPEBO, CTab, ME/b, AIIOMUHHUHI
74 Ilepexoa JJaMHHAPHOI0 OIPAHMYHOTO CJI0SI B TypOY/IeHTHBIi CBsI3aH:

1 ¢ BUJIOM TETUIOHOCHUTEIS
2 ¢ norepeil HOTOKOM YCTOMUMBOCTH
3 cO 3HaYEHHEM CKOPOCTH MOTOKA
4 ¢ BA3KOCTBIO NTOTOKA
75 CBoOOaHAs KOHBEKIMSI:

1 xapakrtepuzyercsi Oosiee BBICOKMMH KO3((HUIHEHTAMU TEIUIOOTIAuy, HEXEIn
BBIHYXK/ICHHAs

2 xapakrtepuzyercst Ooyiee HU3KUMH KO3(D(HUIMEHTAMH TEIUIOOTAAYH, HEKEIH
BBIHY)K/ICHHAsI

3 BooOI11IE HE XapakTepu3yeTcst KO3 HUIMEHTOM TEIUIOOTAaul

4 WMeeT NPHMEPHO OJWHAKOBBIC KOA(P(UIMEHTH TEeNMJIOOTAAYM C BBIHYXKICHHON
KOHBEKITUEH
76 YkaxkuTe, KAKOBbI OCHOBHbIE IPUHIUIIBI CAMO00OPA30BAHMA:

1 HenmpepBIBHOCTH

2 1eJeHanpaBIeHHOCTD

3 MHTErPaTHBHOCTH

4 co3uaaTeIbHOCTD
77 Ykaxurte, Kakue HUCTOYHHUKH 3HAHUH He00XO0AMMO MCHOJbL30BATH AJs INpouecca
caMo00pa3oBaHUs:

1 nutepatypy (METOIMYECKYIO, HAYYHO-IIOMYJISIPHYIO U JIp.)

2 ceTh UHTEPHET

3 ceMHHAphI U KOH(pEPEHINH

4 cMeKalKy
78 YkaxkuTe, 4TO OTHOCHUTCS K KOHEYHOMY pe3yJbTAaTy HpoLecca caMo0Opa30oBaHHS
CTy/leHTAa:

1 HOBBILICHHE Ka4eCTBA OCBOCHUS MpeaAMeTa

2 pa3paboTKa HOBBIX UJEH M H300pETEHUH B PEICTABICHHOMN 00J1aCTH 3HAHUI

3 cHOpOBKa

4 Boms
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3.2 Tunosbie BONpockl K 3a4eTy o gucuuninte « Temnogusnka» B ycTHoii popme

oumier Ne 1

1 OcHoBHble nOHATHS U onpeaeneHus. OCHOBHBbIE TEPMOJUHAMUYECKHE MapaMeTphl
COCTOSIHUSA
2 OCHOBHBIE MOHATHS U ONPEEICHUS TEOPHHU TEII00OMEHa.

omier Ne 2

1 YpaBHEHHE COCTOSHUS HACAIBHOTO Ta3a.
2 Crioco0blI nepeau TerioThl. TerionpoBoJHOCTb.

omier Ne 3

1 HCpBLIﬁ 3aKOH TEPMOJUNHAMUKU U €TI0 (1)I/I3I/I‘ICCKaH CYHIHOCTb.
2 HepeHoc TCIUIOTHI TEIUIONPOBOAHOCTBIO IIPU CTAllUOHAPHOM PEIKUME.

omier Ne 4

1 AHanuTHYECKOE BBIPAXEHHE IIEPBOTO 3aKOHA TEPMOJMHAMUKH.
2 TennonpoBOIHOCTE MHOTOCJIOWHOH IIIOCKOHM CTEHKH.

omier Ne 5

1 Metoap! camooOpa3oBaHusI.
2 KOHBEKTHBHBIN TEIUIOOOMEH.

ouser Ne 6

1 Bropoii 3axoH TepMOAMHAMUKI. DHTPOIHSL.
2 TemnooOMeH U3ITy4EeHUEM.

ouser Ne 7

1 O6uiast popMynrpoBKa BTOPOro 3aKOHA TepMogHaMUKU. PaboTa nukia.
2 nddepennuanbHoe ypaBHEHHE KOHBEKTHBHOTO TEIJIO0OMEHA.

ouser Ne 8

1 IIpsimoit muka Kapuo.
2 O06001IeHHbIE YpaBHEHNS! KOHBEKTUBHOT'O TEIUIOOOMEHA.

ouser Ne 9

1 O6parnbiit ki Kapso.
2 PacueTHble 3aBHCUMOCTHU IS ONpEAeNeHUs] KOIPPUIMEHTOB TEIUIOOTAauH. TermiooTnada
IIPU BBIHY)KICHHOM TEYCHHH TSIUIOHOCHUTEIS.

omser Ne 10

1 AHanu3 TepMOAMHAMHUYECKHX IPOIIECCOB HJCaNbHOrO rasa. VI30XopHbIl W H300apHBII
TIPOIIECCHI.
2 CnoxHble BUBI TermioooMeHa. Temnonepenaya.

omier Ne 11

1 AwHanmu3 TEpMOAMHAMUYECKUX IMPOIECCOB HJCANbHOr0 rasa. M3oTepmudeckuil u
aanabaTHBIA IPOLIECCHI.
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2 TemnooOMeH U3ITydCHUEM.

ouser Ne 12

1 INonurpomnHslii mpouecc U ero 06001atoIee 3HAUEHHUE.
2 Temuonepenayua yepes IOCKYIO0 CTEHKY.

ouser Ne 13

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

omier Ne 14

1 Cpasrenue nukios [IBC.
2 TennonpoBOAHOCTb.

omier Ne 15

1 BnaxxHblii BO3yX.
2 OCHOBBI TEIJIOBOTO pacyera TemI000MEHHBIX allapaTos.

omser Ne 16

1 BoasHoit nap u npouecc npeodpazopanus B P-V nuarpamme.
2 TermnoBoii pacyeT peKynepaTuBHOTO TEIIOOOMEHHHKA.

omser Ne 17

1 BoasHoit nap u npouecc npeodpaszobanus B T-S u h-S nuarpammax.
2 OnTuMainbHOE POSKTHPOBAHUE TEIIIO0OMEHHUKOB.

omier Ne 18

1 Braxuslii Bo3ayx u H-d quarpamMma BiiaxHoro Bo3zmyxa.
2 OCHOBHBbIE NIPUHLHIIBI CAMOOOpPa30BAHUS

omer Ne 19

1 IlepBblit 3aKOH TEPMOJMHAMHKU.
2 TemnonpoBOAHOCTb.

omer Ne 20

1 I{MKIIBI TAPOCUIIOBBIX YCTAHOBOK.
2 IlepeHoc TEMI0THI TEIJIONPOBOJIHOCTBIO MPU CTALMOHAPHOM PEXUME.

omier Ne 21

1 Iuxksl Penkuna.
2 KOHBEKTHBHBII TEIIOOOMEH.

omser Ne 22

1 INapoBas xonoxmIbHAS MAIINHA.
2 KoHeuHbI# pe3ysbTaT mpolecca caMooOpa3oBaHusl.

omier Ne 23

1 BTopoii 3aK0H TepMOANHAMUKH.
2 OcHOBBI pacyera TEIJI000OMEHHBIX aIapaToB.
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omiter Ne 24
1 TepMoanHAMUYECKHUIT aHAITH3 TIPOLIECCOB B KOMIIPECCOPaAX.
2 O000IIeHHBIE YpaBHEHHUSI KOHBEKTHBHOTO TEIIOOOMEHA.

omier Ne 25

1 TepmoaMHAMUYECKUH aHAIIN3 ITPOLIECCOB B KOMIIPECCOpax.
2 PacyerHble 3aBHCHUMOCTH JJsl oOmpejaencHus Kod(duiMeHTa TemIooTAa4Yd pu
BBIHY)KJICHHOM TE€UECHUH TEIUIOHOCUTEJIS.

ouser Ne 26

1 OcHoBHble nOHATHS u onpeaeneHus. OCHOBHBbIE TEPMOJUHAMUYECKHE MapaMeTphl
COCTOSTHHMSI.
2 TemnonpoBOAHOCTb.

ouser Ne 27

1 YpaBHeHHE COCTOSIHUS UACANBHOTrO rasa.
2 TemnooO6MeH U3ITy4EHHEM.

ouser Ne 28

1 IlepBblit 3aKOH TEPMOJUHAMUKU.
2 Tennonepenada 4epes MIOCKYIO CTEHKY.

ouser Ne 29

1 AHanuTuyeckoe BhIpaXKEHUE NMEPBOr0 3aKOHA TEPMOJMHAMUKU.
2 OCHOBHBIE IOHSATHUS U OTPEICIICHNS TEOPHUHU TEITIOOOMEHA.

ouser Ne 30

1 TeroeMKOCTh ra30B M MOHSATHE YHTAJIBITHY.
2 TeronpoBOAHOCTb.

oumier Ne 31

1 Bropoii 3axoH TepMOAMHAMUKI. DHTPOIHS.
2 Knaccudukanus TerniooOMeHHbBIX anmnapaToB.

3.3 TunoBble BAPMAHTHI 3aJaHUI VIS KOHTPOJIbHOI padoThl 10 IMCHUIIJIMHE
«Temnopuznka»

3agaua 1

Havanbnas Temnepatypa Bo3nyxa ty = 150 °C, macca m = 1,0 kr. Haiiru paboty
U3MEHEeHHs 00beMa, H3MECHECHHE BHYTPECHHEH SHEPrHM M IOJBEICHHYIO TEIUIOTY IIpU
HOJIUTPOIHOM PacUIMPEHUH BO3AyXa 10 Aasnenus P, = 0,1 MIla u temneparyps t, = 27

°C. Nokazatens nosnurporns N = 1,2. U300pa3uts nporecc B PV — KOOpAUHATAX.
3amaua 2
Bosayx maccoii 1 Kr npu HauyaabHOM JABJICHUM Pq = 16x10° rla u TeMIepaType

tl =177 °C pacimMpsAeTcs aanabaTHO JO JaBlEHUS P, = 4,5);103 rIla. Onpenemnth
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TEeMIepaTypy BO3[yXa B KOHLE pacIIMpPEHHs, U3MEHEHHWE BHYTPEHHEIl SHepruu u padorty
npouecca. M306pa3uts npouecc B PV — KOOpAMHATAX.

3agaua 3

B nopuineBoM JBuraTene BHYTPEHHErO CrOPaHUs rasbl C HauyalbHOH TeMIeparypoit
t, = 1500 °C u naBinennem p; = 3,0 MIla pacmupsercs noautponHo (n = 1,2) 10
napierus P, = 0,3 MIla. Onpenenuts paboTy pacIMPEeHHs U H300pa3uTh NPOLECC B PV —

u T's — xoopaunarax (rasel 061a1210T CBOKCTBAME BO3/1yXa).
3anaua 4
1 Kr BO3/lyXa IpH HAYaJIbHOM JABICHUH Pq

0,4 MIla u temneparype t; = 100

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

TEMIEPAaTypy U COBEPLIEHHYIO paboTy, €CIM MpPOLECC IPOMCXOAMUT: a) H30XOPHO; 0)
anuabatHo. M306pa3uth npoueccel B PV — KOOPAUHATAX.

3agaua 5

Bosnyx npu nHauaneHbix gasnexun 0,5 MIla u temmeparype 40 °C amaGaruo
pacuupsiercs a0 nasinenus 0,15 MIla. Bo ckoibko pa3 JOMDKEH YBEIUYUTHCS €ro 00beM U
KakoBa OyHeT KOoHeuHas Temieparypa. Onpenenuts paboTy pacmmpenus. l300pasuts
npouecc B pV — u TS — koopausarax.

3agaua 6

1,5 xr Bo3ayxa CXKHMAIOT MONMTPOmHO oT P; = 0,09 MIla u t; = 18 °C 1o

nasnenus P, = 1 MIla. Temneparypa npu 3ToM mnopblmaercs o t, = 125 °C.

OmnpeznenuTs MoKasaTellb MOJIUTPOIbI, KOHEUHBII 00beM, 3aTpaueHHYI0 paboTy U KOJINYECTBO
OTBEJEHHOMN TemnoThl. M300pa3uts mpouecc B PV — KOOpAUHATAX.

3agaua 7
B monurtponHoM mporecce 3ananbl CEAYIOIHE apaMeTpel: Py = 1x10° rlla, t, =

27 0C, p,; = 1x10* rlla, v, = 0,12 M/KT. OnpenenuTh NOKa3aTreiab HOIUTPOIBL,

MOABEAEHHOE KOJIMYECTBO TEIIOThI M paboTy mpouecca mist 1 kr Boszgyxa. M3obpa3utsb
npouecc B PV — KOOpJIUHATAX.

3amaua 8
O0bem Bo3ayxa npu aguabatHoM cxatuu B nuauHiape IBC ymenbinaercs B 12 pas.
V]

HauanbHas Temneparypa Bo3ayxa nepen cxarueM tq = 77 C, nauansHoe naBieHue p; =
0,09 MIla. OmnpenenuTb TeMIeparypy M JAaBlIEHHE BO3dyxa mocie cxkarus. M3o0pasuts
npouecc B pV — u T's — koopaunarax.

3agaua 9

Bo3zayx B konudectBe 1 Kr npu n30bITOYHOM JaBICHHH, paBHOM 1 aT u TemmepaType
27 °C pacumpsiercsi agmabaTHO 10 KoHedHoro obsema V, = 10 M. Omnpenenutsb
HayanbHBIH 00BbeM U paboTy, COBepIIaeMyI0 BO31yXoM. M300pasuth mpomecc B PV — U
Ts — xoopaunarax.

3amaua 10
30 °C u naBnenuu p; =0,1 MIla

CKUMACTCs aL[I/Ia6aTHO J10 KOHCYHOI'0 OaBJICHHUS p2 = 1,5 MIla. OHpeL[e.HI/ITL KOHEYHBIHN

1 Kr Bo31yXa npu HayanbHOH Temneparype tg
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00beM, KOHEUHYIO0 TeMIIepaTypy M 3aTpaueHHylo padory. M300pasuts mpouecc B PV — u
Ts — xoopaunarax.

3amaua 11

1 xr Bosmyxa mpu paeienuu Py = 0,5 MIla u Ttemneparype t; = 111 °C
pacummpsieTcs IOMUTPOIHO 10 AaBieHus P, = 0,1 MIla. OnpenenuTh KOHEUHOE COCTOSHHE

BO3/lyXa, HM3MEHEHME BHYTPEHHEH OHEPIMHM, KOJMYECTBO IIOJBEJCHHONW TEIIOTH U
MOJTy4YeHHYI0 paboTy, eciu mokasaTens noaurponsl n = 1,2. M306pasuts npouecc B PV —

KOOpJIMHATAX.
3amauya 12
Bosnyx maccoii 1 kr cxxumaercs uzobapHo (p = 14x10° rlla) ot HauaTbHOrO 0GBHEMa
3 3
vy = 0,1 m/kr g0 vV, = 0,07 m’/xr. Onpenenuts nepenan TeMIEpaTyp B Mpolecce,
OTBE/ICHHOE KOJIMYECTBO TEILUIOTHI, M3MEHEHHE BHYTPEHHEH dHepruu M paboTy mpolecca.
H300pa3uTs mponecc B PV — KOOPIHHATAX.
3amaua 13
1 Xr Bo3[yXa MONUTPOIHO PAacHIUPSETCS OT HAdalbHOro NaBieHHs 12 ar 1o 2 ar,

o
npudem obbeM ero ysemuumncs B 4 pasa. Hauanbmas Temmeparypa pama 127 ~C.
Omnpenenurs MOKa3aTelb MOJIUTPOINBI, HAYadbHBIH M KOHEUYHBI OOBEMBI, KOHEUHYIO
TeMmIiepatypy 1 paboTy pacummpenus. M306pasuts npouecc B PV — KOOpAUHATAX.

3anaua 14

B nopmaeBoM aBHraTtene BHYTPEHHETO CrOpaHHUS Ia3bl C HAYAIBHON TeMIlepaTypoit
t; = 2000 °C u nanenneM Py = 3,5 MIla pacmupsitorcs aauabatHo. Onpenenuts
pabory pacmmpenns no nasienus 0,1 MIla (paGouee Teno - Bo3nyx). M306pasuts nponecc B
pv — u Ts — koopaunarax.

3agava 15

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

napiaeHus P, = 1 MIla. Temnepatypa mpu 3ToM moBblmaercs o t, = 125 °C.

OHpC[[eIII/ITL II0Ka3aTeJib IMOJUTPOIIbL, KOHEYHBIHN 06'I>CM, 3aTpav4CHHYIO pa60Ty U KOJIMYECTBO
OTBEJICHHOW TETUIOTHI. 1/1306pa31/m> Tpouecc B pV — KOOpJAuHaTax.

3amaua 16

OmnpenenuTh IMOKa3aTeslb MOIUTPOIIBI, MOJBEJCHHOE KOJIMYECTBO TEIUIOTHI M paboTy
mpolecca MpU HM3MEHEHHHM COCTOsHHMs Bo3ayxa (1 Kr), ecid H3BECTHBI CIICAYHOLINE
napamerpsl: Py = 100 kIla; t; = 27 0C; p,; = 10* rlla; v, = :0,12M3/K1“. W3o6pazuts
npouecc B PV — KOOpJMHATAX.

3agaua 17

HauaneHoe cocTosHne Bo3myxa onpenenserca napamerpamu: py = 1 Mllan v, =

3 .
0,5 m’/kr. Haiitu koHeuHble 00BEM W TeMIlEpaTypy MpH H30TEPMHUYECKOM CHKATHH [0
nasienns 3,0 MIla u onpenenuts paboty cxatus. M3o6pasuts npouecc B pv — u TS —

KOOp/IMHATaX.
3agava 18

Bosayx maccoii 1 kr npu temneparype t; = 15 °C u masnennn p; = =7x10° rlla

pacumpsieTcs u306apHo 10 obbema V, = 0,2 M/KT. OnpenenuTs KOHEUHYIO TEMIeparypy,
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MOJBEACHHOE KOJMYECTBO TEIUIOTBI M paboTy mporecca. M300pasuts mpoumecc B PV —

KOOpAUHATAX.
3apaua 19
Jnst u3MepeHHss MaiblX H30BITOUHBIX JAaBICHMH MM HEOOJBIIUX pa3peKeHHi
MIPUMEHAIOT MUKpoMaHoMeTpsl (PucyHok 1.1).

1 - BO34YyX0BOA |
2 - TpybKka MMKpoMaHomeTpa 1

AMMaS.

Pucynok 1.1 — Cxema B0o31yx0BoJa U MUKPOMaHOMETpa
Ompenenuts abCONOTHOE AaBICHUE B BO3AyX0BoJE 1, eciu JUtnHa cTo10a KUIKOCTH

B TpyOKE MHKPOMaHOMETpa 2, HAKIIOHEHHOW IOJ YIJIOM 300, paBHa 180 mm. PabGouas
KMAKOCTh — CIHUPT, INIOTHOCThIO P = 0,8 r/em’. Tlokasamms Gapomerpa 0,1020 MIla.
JaBnenue Beipa3uth B Meranackamsix (MIla), MmumiMeTrpax pTyTHOro croida (MM. pT. CT.) U
B KHJIOrPAMM-CHIIAX HA KBaJPATHBIH caHTHMETp (Kre/cM”)

3amaua 20

B 1pyOke manomerpa 1 (Pucynox 1.2), coemuHsitolieiics ¢ OKpyXawooLield Cpemou,
umeercst cToi6 Boabl BeICOTOH 50 MM. Omnpenenutb AaBieHHEe P B pecuBepe 2 U BHIPA3UTh
ero B kunonackaisix (kIla), ecnu pasHoCcTs ypoBHEil pTyTu B MaHOMeTpe cocTaBisieT 120 Mm,
a bapomeTpudeckoe nasnenne Pg = 0,95 am. [2].

1 - Tpybka maHomeTpa

2 - pecuBep
1 =/'_\=
— 1
= p
=
3 2
n
Y
s
s
o
N
1] N
=1 N
N L
= L

Pucynok 1.2 — Cxema pecuBepa 1 MaHOMETpa

3amaua 21

23

ITnockast cTanbHasi CTEHKA MApoBOro KOTiIa ¢ KOI()GHIMEHTOM TEIUIONPOBOAHOCTH

A =454 1 TOJIMHON & = 20 MM, OMBIBAETCS C OJIHON CTOPOHBI TOPAYUMHU Fa3aMH,

a ¢ Apyroii ctopoHsl — Bozioit (Pucynok 1).

t,oC Lcaxu

PN\

>

)

N

Y

74

%\

R T i X

Pucynok 1 — Pacnpeznenenue TemmepaTypbl OpH Hepefade TEIIOThl MEXAY ABYMs
TEIUIOHOCUTEIISIMH 4epe3 IIIOCKYIO TPEXCIOHHYIO CTEHKY

IIpudeM co cTOpPOHBI BOABI CTallbHAs CTEHKA MOKPHITA CJIOEM HaKHUIU (}.Ha“ = 2,325
= 4 MM, a CO CTOPOHBI ra30B — CI0eM CaXH (A puy = 0,1163

T “
71() TONWMHON &y,

M-

Br . o
r) TONMHHON 8 gy = 2 MM. Temneparypa rasos t,, = 800 C, Boms t, = 200
0 T

, KO3 OHIMEHT TEeII00TAAauH OT Ta30B K CTEHKE = 46,5 ———— 1 OT CTEHKHM K BOJIE
C oy = 46,5 —
M .
o, = 1163 3 . Haiitu xosddpuument termonepenaun K or mapimosbix rasos k Boze,
M -K

IUIOTHOCTb TEIUIOBOIO IMOTOKA (| M TEMIEpaTypbl IOBEPXHOCTEH TpeXCIOMHOH MIocKoi
CTEHKH tcl s tcz s tc3 u tc4.

3amaua 22

Bannon, emkxocteio 70 s HamonHEH KHUCIOPOAOM (02) CO CIEAYILIUMU

napamerpamu: p = 98 atm., t = 20 ®C.. Onpenenuts Maccy KHCIOPOLa.

3agaua 23

IInorHocts Bo3ayxa P mnpu gasneHun 102,365 kIla u temmneparype 0 °C pasua
1,293 kr/m®. Yemy Gyzner paBHa miorsHocTh Bo3ayxa mpu temmneparype 20 °C u nasiennn
1500 xI1a?

3amaua 24
B 6amnone emxoctsio 100 J1 coneprxurcs kuciaopon mMaccoit 117 Kr npu temmepaType

0
20 °C. OnpenenuTs JaBlieHUE KHCIOpoaa B OajuIOHE, eciii Macca MmopokHero Oayutona 102
KT.
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3amaua 25
Jlist aBTOTEHHOI CBapKy IpUBE3NIN 0ajuIoH Kuciopoaa BMectuMocThio 100 s Haiitu

Maccy kuciopozaa, eciu ero nasienue 10,8 MIla npu temmepatype 17 °C. Hapyxunoe
nasienue 100 kIla.

3amaua 26

B Oamnone emkocteio 40 a1 HaxoauTcs KuCIOpoJ mpu gaBieHun 112 aT. mo

MaHOMETpy, Temrmeparypa ero 37 °C, aTMOc(epHOe AaBlieHHE paBHO 736 MM. pT. CT.
Omnpenenutb Maccy KHCIOPOJa U €ro IIOTHOCTb.

3amaua 27

OmnpenenuTs KOIMYECTBO TEIUIOTHI, KOTOPOE HEOOXOJMMO MOJBECTH K 3 KI BO3[yXa,

o
HaXosAlIerocss B 3aKpbITOM COCYJA€ M HMMCIOLICIO TEMIICpAaTypy tl =0 C 1 JaBJIICHUC

p; = 0,1 MIla, urobbl HarpeTh ero jao Temmneparypbl 500 °C Onpenenuts KOHEYHOE

JTaBJICHUE.
3amaua 28
OmnpenenuTh KOJIMYECTBO MOBEICHHON TEIUIOTH U paboTy, COBEpIIaEMyIO 2 KI a30Ta

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

3amaua 29
Bosayx, maccoii 10 kr pacmmpsiercs usotepmuueckn npu t= 400 °C or
HauaneHOro AasneHus P; = 800 kIla no xoHeynoro obGbema Vz = 5. Onpenenutb

HavyallbHbI 00bEM, KOHEYHOE JaBIICHUE U pabOoTy pacluIupeHus.
3amaua 30
Kucnopon (02) B KoJuuecTBe 2 KI' aAnabaTHO pACLIMPSAETCS OT HAyalbHOIo

cocrosuus p; = 1,0 MIla u t; = 227 °C 10 KOHEYHOro COCTOAHHS, OIIPEENAEMOrO

naeieHueM P, = 0,1 MIla. Onpenenuts KoHeunble napamerpsl raza (V, n t,) u pabory

pacIupeHus.
3amgauva 31
1 Kr Bo3myxa IMOJUTPONHO pAacHIUpsAETCs OT HadaJdbHOrO JaBiieHHs 12 aTtMm [0

o
KOHEYHOTO /aBieHus 2 atm. Hauanbnas temneparypa Bosnyxa pasua 127 © C. ITokasarens

nonutporisl N = 1,2. Onpenenuts Ha4yadbHbIH M KOHEYHBIH OOBEMBI, KOHEUHYIO
TeMIepaTypy 1 paboTy pacIIMpeHusl.
3angaua 32

1 Kr Bo3ayxa COBEpIIAET LKMKJ C MOABOJOM TEIUIOTHI mpu V = const. HavanbHoe

abcomoTtHoe napienue Bosayxa Py = 0,1 MIla, nayanbuas temneparypa t; = 17 °C,a

QIIES
CTEICHb CXKaTus € = 4,5. KonunuecTBo noaBeneHHol B HUKIIE TEIOTh (7 = 1380 ——.
KI'

OrmnpeienuTh mapaMmeTpsl BO3/lyXa B XapaKTEPHBIX TOUKAX LUK, TOJIE3HYI0 paboTy 3a LUK U
KOJIMYECTBO OTBEIAEHHOM TEIIOTHL.

3agaua 33

UK ¢ MOJABOMOM TEIJIOTHI MPH TOCTOSHHOM OObeMe OmpeiesieH CIeAyIUMU

NaHHBIMU: HayalbHbIC NapaMeTpsl pabodero tena py; = 0,1 MIla, t; = 10 °C, a crenens
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cxarust €=7,5, nasnenne p; = 6,3 MIla. PaGouee Teno — 1 Kkr Bosayxa. Onpenenuts

tepmuueckuii KITJI u paboTy uunkina.
3amaua 34
Jns nuxna JBC ¢ moiBomoM TEIIOTHI B Ipouecce P = const ONpenenuTh

tepmudeckuit KT Mg, pabory mukiIa l“ ¥ KOJIMYECTBO TMOJBENCHHON TEIUIOTHI (g, €CIH

U3BeCTHO: pabouee Teno — 1 Kr Bo3jayXa, HayajlbHbIC MapaMeTpsl Bosayxa Py = 0,1 Mlla,

t,=20 °C, naBieHue B KOHIE [IOABOAA TEILIOTHI P3; = 5,2 Mlla, paciumpenue pabodero
TeJa NPOMCXONT 10 AaBjienus py = 0,4 MIla.

3amaua 35

Jnsa uukna JIBC co cmelanHbIM MOABOIOM TEIUIOTHI ONPEAEIHTE Py, V;, Ti BCEX

KpaiHUX TOYEK mnpoueccoB u tepmuueckuit KIIJ co cnemyrommmu pannbivu: py = 0,1

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

- K
u3o6apHoM mpouecce (; = 400 ﬂ, pabouee Teno — 1 Kr Bo3ayxa.
KI'

3amaua 36

J1s naeanbHOro MK NOPIIHEBOrO ABUraTelsl ¢ MOJBOJOM TEILIOTHI IPH V = const
OTpEaenTh MapaMeTPbl BCEX OCHOBHBIX TOYEK, MOJIC3HYIO YICIbHYIO PaboTy, yAenbHbIC
KOJIMYECTBA MOJIBEACHHOM U OTBENEHHOH TerIoThl, Tepmuueckuii KIIJI mukna. Jlaner: p, =

0,1 MIla, t; = 47 °C, crenens cxarus € = 4,0, crenens nosbiuenus nasienus A = 4,0.
Pabouee Teno — Bozayx. TemnnoemMkocTs pabouero Tena NPHHATH HOCTOSHHOM.

3agaua 37

Jlis ueanbHOTO MK HOPLIHEBOTO JBUraTeNs C MOJBOAOM TEMJIOTHI Tpu P = const
OIpe/IEIUTh MapaMeTpPbl BCEX OCHOBHBIX TOYEK, IMOJIE3HYIO YHAENbHYI paboTy, yAelbHOE
KOJIMIECTBO MOJABEACHHON M OTBEAEHHOMN TernoThl, TepMudeckuit KIIJ[ nuxna. Janer: p, =

0,1 MITa, t, = 73 °C, crenens cxarus & = 20, cTenenb NpeBAPHTENBHOTO PACIIHPEHHS

p =2, pabouee Tes0 — Bo3ayX. TemnoeMKocTh pabouero Tesa NPUHSATH TOCTOSHHOM.

3amaua 38
B umkie nopuiHeBoro ABUraTels BHYTPEHHErO CrOpaHMsl CO CMEIIAHHBIM MOBOJIOM

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

k/lx
crenenp ckarnsi € =15, kommuectBo moxBeneHHOH TemmoTel ¢ = 1340 ,
KI'

nokasatenb aguadarsl K = 1,4 , MaKCHMaJbHOE JIaBlieHue B 1ukne P3 = 5,5 MIla. Pa6ouee

Jx

TeNno — BO3AYX (Rsmﬂ = 287 71(). OnpenenuTs MapaMeTpbl B XapaKTEPHBIX TOYKaX
K

LUKJIa, paboTy CXKaTHs, PACHIMPEHUs] U PadOTy LMKJIA, KOJIWYECTBO OTBEICHHOH TEIUIOTHI,
tepmudeckuii KIIJ muxma, a Taoke tepmuueckuit KIIJI mukna KapHo i momydeHHBIX
MIPEETIOB TEMIIEPATYP.

3agaua 39

B nuxie mopmiHeBOro IBUTaTENs CO CMENIAHHBIM IOABOIOM TEIUIOTHI HAa4albHOE

nasnenue p; = 0,1 MIla, nasanenas Ttemnepatypa t; = 27 °C, cremens cxaTHs
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€=12,7, crenens moBbimenus nasnenus A =1,4, cTememr mpeIBAPUTENTBHOTO

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

kJx kJx
6y = 1,01 ——). Onpenenuts napameTpsl B XapakTePHBIX TOYKAX
kr-K kr-K

LUKJIA, Pa0OTY CXKATHU, PACIIUPEHHUS U PaOOTy LIMKIIA, YACIbHbIE KOJINYECTBA MOABEACHHON 1
OTBe/IeHHOH TerutoThl ¥ Tepmudeckuii KIT/I mukoa.

3agaua 40

Jns nukna JaBUraTens BHYTPEHHErO CropaHusi ¢ KOMOWHHMPOBAHHBIM I1O/IBOJIOM
TerIoThl pacxox TommBa coctaBiaier 0,035 kr mHa 1 kr pabouero rtema. Hauambnble

(e, = 0,72

napamerper: Py = 0,0882 MITa, t; = 50 °C. Crenens cxarus € =10. Makcumanbroe
nasienue B unukie 4 MIla. Onpenenuts Tepmuueckuid KIIJ| u momio TemnaoTel TOIIHMBa,
M I:x

KI'

TOJIBE/IEHHOM B mpouecce P = const. Temiora cropanus TOIUIABA QE = =29,26

Pabouee Teno obnanaer cBOMCTBAMHU BO3/TyXa.

3anaua 41

Jlis 1MKia ABWMTaTens BHYTPEHHETO CIOPAaHMs CO CMEIIAHHBIM IIOABOJIOM TEIUIOTHI
pacxox tomiuBa coctaBiser 0,035 kr na 1 kr pabodero Tena. HauanpHas Temmeparypa B

o .~
mukine pasaa 50 © C, makcumanbnas Temneparypa 2000 K. Onpenenurs tepmuaeckuii KI1J1,
€cJIM M3MEHEHHE SHTPOIMH B MPOLEcce MOJBO/A TEMIOTH IPH MOCTOSIHHOM JIaBJICHUU PABHO

KK p IV
0,32 ———, a TemwIoTa CropaHusi TOIUIMBA QH = 293
kr-K KT

CBOMCTBaMH BO3ayXa.

. Pabouee Temo oOiamaer

3.4 TunoBble BONPOCHI JJ151 CAMOCTOSITEIbHOI PA0OTHI CTYICHTOB 110 JUCUHMILIMHE
«Temnopuznka»

1 Iepeuncaute criocoObl MOTyYeHHs HU3KUX TeMnepaTyp?

2 Kakue BemiecTBa NPHUMEHSIOTCS B KauecTBe paboyero Tesla B XOJOIMIBHBIX
yCTaHOBKax?

3 OObsicHHUTE, KaK MPOTEKAeT LUK MapoOBOH KOMITPECCOPHOI XOJIOJUIBHON MaIIMHbI
(ma Ts— mnarpamme)?

4 W3 Kakux OJJIEMEHTOB COCTOMT XOJIOJWJIbHAs YCTaHOBKAa M KakoW Ipolecc
OCYILECTBIISIETCS B KAXKIOM U3 HUX?

5 Yro Takoe xonoauibHbli kodddurment? Kakoso ero coaepxanue?

6 duznyeckas CyIIHOCTb IPOIecca TeIUIONPOBOAHOCTH.

7 ®opmynuposka 3akoHa Dypoe.

8 Urto Ha3pIBaeTCs TEMIEPATYPHBIM oJieM?

9 Yto Takoe H30TEpMUUECKast IOBEPXHOCTb U TEMIIEPATYPHBIH IpaiueHT?

10 ®uznueckuii cMbica kK03pdULHEHTA TEMIONPOBOJHOCTH?

11 Kak onpenensercst TEIUIOBON MOTOK Yepe3 INIOCKYIO CTEHKY?

12 Kax omnpezensiercs TEMJI0BOH OTOK Yepe3 HUINHIPHUECKYIO CTEHKY?

13 Kakoii npotiecc Ha3bIBaeTCsl KOHBEKTUBHBIM TEIIIO00MEHOM?

14 Kakoii mporecc Ha3pIBaeTCsl TEIIOOTAAYEH?

15 Hannmmute popmyny 3akoHa Hetorona — Puxmana.

16 Kakue ¢aktopsl BIHSIOT HA HHTEHCUBHOCTD TEIIOOTAAuU?

17 YeMm onpenensercst peKUM IBHKEHUS XKUIKOCTH?

27

18 Kakue uymcna (kputepuu) NOAOOUS SIBISIFOTCS OMNPENCNSIONIMMUA B Ipolecce
TEIUIOOTAAYH TP BEIHYXICHHOM JIBH)KCHHUH KHUJKOCTH?

19 Hanwummre ypaBHEHHE 1O100Hs AJIsl BBIHYXXICHHOTO IBH)KEHHUS BO3/yXa.

20 OO6bsacHuTe ¢u3udeckuil cMbicn umcen Hyccenbra, I'pacroda, Ilpangmis u
Peiinonbaca.

21 Yto Ha3bIBaeTCs MapLUUaIbHBIM AaBICHUEM?

22 Yro Takoe abcomoTHas BiIaxHocTs? Kak oHa onpenensercs?

23 Yro Takoe BiIarocojep:xkanue?

24 Yto Takoe OTHOCUTENbHAS BIakHOCTH? Kak oHa onpenensercs?

25 B ueM paznuyne MeXIy HaChIICHHBIM U HEHACHIIICHHBIM BJIQXKHBIM BO3LyXOM?

26 Kax ompenensercss Ha hd— AuarpaMme TOYKa, COOTBETCTBYIOILAS JaHHOMY
COCTOSIHUIO BO3/yXa?

27 Kak onpezensercs Temneparypa TOYKU pochl?

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

29 Kak u3MeHsI0Tcs napaMeTphl BO3AyXa IpH CyIIKe MaTepraia?

30 Kak wu3o0paxaroTcss Ha hd— JAuarpaMMe OCHOBHBIE MPOLECCHl H3MEHEHUs
COCTOSIHMSI BJI2)KHOT'O BO31yxa?

31 KakoBbl OCHOBHbIE IPHHIMIIBI CAMOOOPa30BaHUs?

32 B ueM 3aKiI104aeTcst CyTh caMoo0pa3oBaHus?

33 KakoBbl HCTOYHUKH 3HAHUI U1l caMooOpa3oBaHus?

34 Kakuwe BuUABI [JEATEIBHOCTH MOXKHO OTHECTH K OCHOBHBIM COCTaBJISIOIIUM
nporecca caMmoo0pa3oBaHus?

35 KakoB KOHEYHBII pe3ysbTar mpolecca caMmooopa3oBaHus?

28



4 METOAUWYECKHE MATEPUAJIBI, ONPEJAEJISIIOIIME ITPOLETY PbI
OLIEHMBAHWSI 3HAHU, YMEHUM, HABBIKOB M (MJIM) OITBITA
NEATEJBbHOCTH, XAPAKTEPU3YIOIIUX ITAIIBI ®OPMUAPOBAHUS
KOMITIETEHIIUMA

IIpuBOAATCST BHIBI TEKYLIErO0 KOHTPOIS M KPHTEPHUHM OLICHHBAHHUSA yd4eOHOI
JEATEIbHOCTH 10 KaXKIOMY €€ BHAY [0 CEMEeCTpaM, COINIACHO KOTOPBIM IPOHMCXOAUT
HAYKCIICHUE COOTBETCTBYIOMINX OaJIOB.

JIeKuMH OLICHUBAKOTCS IO MOCEIIACMOCTH, aKTHBHOCTH, YMEHHIO BBIACIHTDH TJIABHYIO
MBICITb.

JlabopaTopHbIC 3aHATHS OLCHUBAKOTCS II0 CAMOCTOSITEIBHOCTH BBIIIOIHEHHUS PaboTHI,
rPaMOTHOCTH B OOPMIICHHH, IPABHIBHOCTU BBITIOJIHCHHUSL.

IpakTryeckue 3aHsTHs OLIGHUBAIOTCS IO CTENEHNH CaAMOCTOSITEILHOCTH MPU PELICHHN
3a/1a4, TPaMOTHOCTH B 0OPMIICHHH, IPABUIIBHOCTH PEIICHHS.

CamocrosiTenbHass paboTa OLIEHUBACTCS O KA4EeCTBY M KOJIMYECTBY BBIIOJIHEHHBIX
JOMAIIHHUX paboT, PaMOTHOCTH B OOPMIICHUH, TPABUIBHOCTH BBIIIOIHEHHUSI.

IIpomesxyTO4Has aTTeCTaLHs TPOBOANTCS B hopMe 3a4eTa.

Kpurepuu oueHku 3adera B TECTOBOM (opme: KOJIHUYECTBO OallloB  HIH
YIOBJIETBOPUTEIBHO, XOPOLIO, OTAWYHO. J{si TOMy4eHHs COOTBETCTBYIOLICH OLCHKH Ha
3aueTe MO KypCy HCIIOJB3YeTCsS HAKOMUTENbHAs CHCTeMa OaIbHO-PEHTHHIOBOI PaboThI
CTyIeHTOB. MITOroBas oleHka CKIIabIBaeTCsI U3 CyMMbI 0aJUIOB HJIM OLIHOK, HOJYYEHHBIX MO
BCEM pa3jienaM Kypca i CyMMBI OaJlIOB [OJIy4eHHOM Ha 3a4ere.

Kpurepuu OLeHKH YPOBHSI 3HAHUI CTYACHTOB C HCIIOJIb30BAHMEM TECTAa HA 3a4€TE 110
y4eOHOH! TUCIUIUINHE

Onenka XapakTepUCTUKU OTBETA CTYICHTA
OTnnuHO 86-100 % npaBHIBHBIX OTBETOB
Xopomo 71-85 %
Y 10BIETBOPUTENBHO 51-70%
HeynosneTBopurensno Memnee 51 %

KonuuecTBo 6a/uioB M OLIEHKA HEYAOBIETBOPHTEIBHO, YAOBJIETBOPHUTEILHO, XOPOLIO,
OTJIIMYHO ONPENEIIFOTCS MPOrPAMMHBIMU CPEJCTBAMHU MO KOJIMYECTBY IIPAaBUIBHBIX OTBETOB K
KOJIMYECTBY CITy4aliHO BBIOPAHHBIX BOIIPOCOB.

Kpurepun oneHnBaHNS KOMIETCHIIUH CIICTyIOIINE:

1.  OtBerbl HMEWT MOJHBIE pelieHus (C MpaBWIbHBIM OTBeToM). MX comepikaHue
CBHJETENBCTBYET 00 YBEPEHHBIX 3HAHMAX OOY4YarOLIErocss U O €ro yMEHHM pelaTh
npodeccHOHaNbHBIC 3a/1a4H, OLICHUBACTCS B 5 0A/LIOB (OTIHYHO);

2. bBonee 75 % OTBETOB MMEIOT INOJHBIC pelIeHHs (C NpaBHIbHBIM OTBETOM). Mx
coJiep>)KaHUEe CBUETEIBCTBYET O JOCTATOYHBIX 3HAHMAX OOYYAIOIIErocs M €ro yMEHHH
pemiaTh npodeccuoHanbHble 3a4a4n — 4 Oaa (XopoLo);

3. He menee 50 % oOTBeTOB MMEIOT HOJHbIE pelIieHHsi (C MpaBWIBHBIM OoTBeTOM) MX
COJIEPXKAHUE CBUETENILCTBYET 00 YHOBIETBOPUTEIbHBIX 3HAHUAX OOYYAIOIIETrocs U O
€ro OrpaHWYeHHOM YMEHMH pellaTh NpOoQecCHOHANbHbIE 33/1aul, COOTBETCTBYIOLIHE
ero Oyayuiei kBanudukauu — 3 0ania (yI10BJIETBOPHTEIBHO);

4. Menee 50 % OTBETOB MMEIOT PEUICHUS C IPAaBMJIBHBIM OTBETOM. MX conepxanue
CBHUJETEIBCTBYET O CJa0bIX 3HAHMAX OOYYAIOIIErocss W €ro HEeyMEeHUHM pelaTh
npodeccroHanbHble 3a1a4u — 2 6ajia (HeyJOBICTBOPUTEIBHO).
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- OLIEHKAa «3a4YTCHO» BBICTABIIAETCA CTYJCHTY, €CIM CTYICGHT TBEPAO 3HAET
MaTepHal, FpaMOTHO M II0 CYIIECTBY €ro H3JIaraeT, He JOIyCKas CYIIECTBEHHBIX
HETOYHOCTEHl OTBETa Ha BONPOC, MPaBMIbHO IPHUMEHSAET MOJIYy4YEHHbIC
TEOPETUUECKHE 3HAHNUS Ha IIPAKTHKE.

- OLIEHKA «HE 3aYTCHO» BBICTABIACTCS CTYACHTY, KOTOPHIH HE 3HACT 3HAYUTEIILHON
4acTU MaTepualia, JOIyCKAeT CYIECTBEHHbIC OMIMOKH, HE YBEPEHHO, ¢ OOJIBILIOI
TPYAHOCTBIO BBINOJHAET YacTh IPAKTH4ECKOH paboThl. CTygeHT He MOXeT
IIPONODKUTE 0OydeHHe Oe3 ONMOIHUTENBHBIX 3aHATHH 110 COOTBETCTBYIOLIEH
JIUCLUTITHHE.
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