MUHHUCTEPCTBO CEJIHCKOIr0 X03sIHCTBA
POCCHIICKOM ®ENEPAIIAN
DGEJEPATILHOE TOCY JAPCTBEHHOE BIOJDKETHOE
OBPA3OBATEJILHOE YUPEXJIEHWE BBICIIEL O OBPA3OBAHMA
«Kazancinit rocy1apcTBeHHbII arpapubii yHUBEpCHTET»
(OTBOY BO KA3AHCKHII TAY)

WHCTHTYT MeXaHH3alMH ¥ TEXHUUECKOTO CEpBHCA

Kagienpa “TpaKTopsl, aBTOMOOHITH i SHEPTETHUECKHE YCTAHOBKH
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HanpasneHnue noaroToBky
44.03.04 - Ilpodeccnonansuoe obyyenne (o oTpacsm)

HanpasnesHOCTE (Mpodmiib) NOArOTOBKH

Ieaaror clicTeMbl npodeccnonansrore obvuennsn B cdepe ATIK

YposeHs
faxanaBpuaTa

®opma 0OyueHHT
o4Han

Ton noctymienua ofyuatomuxcs: 2020

Kaszans - 2020

2

CocraBurens:  K.T.H., JOUGHT Yeenkor Poman AHATONLEBHY

OLeHOUHBIE CpeacTBa O6CYIEHE! 1 CLOGPEHE! Ha 3aceAaHHH Kadeape! TpaxTopsl, aBTO-
MOGMIK i 3HepreTHueckue yeranosky 27 anpens 2020 roga (npotokon Ne 10)

3asemyromuit kKadenpoi, L.T.H., pog. 5/25'5#0 Xagpuzos K.A.

pe=

PaccMoTpeH 1 000peH Ha 3aCe]AHIH METOANYECKOH KOMACCHH MHCTHTYTA MCXaHH3aLHH
v Texunyeckoro ceppuca 12 mag 2020 r. (nporokon Ne 8)

Tpen, METOA. KOMHCCHH, K.T.H., JOLEHT 1aiixyTmaHos P.P.

CornacoBaHo:
Iupextop MHCTHTYTA MEXAHH3ALHH
¥ TEXHHYECKOrO CEPBHCA,

JLT.H., npodeccop Sxun C.M.

IpoTokon Yuenoro cosera MM u TC Ne 10 ot 14 mas 2020 r



1 MNEPEYEHb KOMIETEHIUA C VYKA3BAHUEM _OTAIIOB  MX
®OPMUPOBAHNA B ITPOLUECCE OCBOEHHA OBPA3OBATEJBbHOU ITPOI'PAMMBbI

B pesynbrate ocBoenuss OIIOIl GakanaBpuaTa 1o HampapieHHIO noArotoBku 44.03.04
[IpodeccnonansHoe oOydenue (1Mo orpacisiM), 00yJalOIIMIICS MOJDKEH OBIAJETh CIETYIOIUMHU
pesynpTaTaM 00y4eHHs 10 JUCHHUILTHHE «T erIoTeXHuKay.

Tabmuma 1.1 — TpeGoBanus K pe3ysbTaTaM OCBOCHHS AUCIUTLIIHBI

Kommerenius

MHaukaTop AOCTHKEHUS

IlepeueHsb mIaHUpPyEeMbIX

KOMIICTCHIIUH pe3ysIbTaToB O0y4EHHUS 1O
JMCLIMIUIHHE
OIIK-7. Cnocobex OIIK-7.3. 3HaThb: C1IOCOObI OPraHu3aluu

B3aUMOJICHCTBOBATh C

IInanupyet u opranusyer

ACATCIIBHOCTH OCHOBHBIX YYAaCTHUKOB

TIIOATOTOBKH.

Ymems: ocymecTBIsATh ypouHYyIO H
BHEYPOUHYIO JIEATEIBHOCTh B
COOTBETCTBHU C IIPEAMETHON
0071aCThIO TETUIOTEXHUYECKUX
PacyeToB COrJIACHO OCBOCHHOMY
npo¢GHIIO (IPOPHISIM) IIOATOTOBKH.

Bnaoemps: HaBbIKaMH OCYLIECTBIIATH
YPOUHYIO U BHEYPOUHYIO
JeATEIbHOCTh B COOTBETCTBUH C
MIPeMETHON 001aCThIO
TEIUIOTEXHUYECKHUX PACUCTOB
COTJIACHO OCBOGHHOMY MPO(UITIO
(mpo¢msiM) TOATOTOBKH.

y4aCTHUKAMHU JEATeNbHOCT OCHOBHBIX 00pa3oBaTeIbHBIX OTHOLICHUH B

00pa30BaTenbHbIX Y4aCTHHKOB paMKax peaiu3aiiu

OTHOLICHHIT B paMKax | 00pa30BaTeIbHBIX 00pa3oBaTenbHbIX IPOrpaMM B

peanu3anuu OTHOIICHHI B paMKax 00JIaCTH TEIUIOTEXHUKH.

00pa30BaTenbHbIX peanuzanuu YMeTb: OpraHU30BaTh JEATEIBHOCTD

IPOTrpaMM. 00pa3oBaTeNIbHBIX OCHOBHBIX Y4aCTHHKOB

IPOTrPaMM. 00pa3oBaTeIbHBIX OTHOLICHHUH B

paMKax peaau3anuu
00pa3oBaTenbHbIX IPOrpaMM B
00JIaCTH TEIUIOTEXHUKH.
Baagers: HaBBIKaMU ITAHUPOBAHUS
U OpraHM3aliH ACSATEIbHOCTH
OCHOBHBIX YYaCTHHKOB
00pa3oBaTeNbHBIX OTHOLICHNUH B
paMKax peaju3aliu
00pa3oBaTenbHbIX IPOrpaMM B
00JIaCTH TEIUIOTEXHUKH.

OIIK-8. Cnocoben OIIK-8.1. 3HaThb: cIOCOOBI IEMOHCTPALUH

OCYIIECTBIIAT JlemoHCTpHpYET CIeMAJbHBIX HAYYHBIX 3HAHUH, B

Te/[arOrIecKyIo CrielManbHbIe HayqHbIC TOM YHCIIE B 00NACTH TEIIIOQH3UKH H

JACATCIBbHOCTh HA
OCHOBC CIICIHAJIbHBIX
HayY4HBbIX 3HAHUM.

3HAHUS, B TOM YUCJIC B
peAMETHON 00IacTH.

TCOpeTI/I‘ICCKOﬁ TCIUIOTCXHUKU.

YMeTb: 1eMOHCTPUPOBATh
CrelMalIbHbIE HAy4YHbIE 3HAHUS, B
TOM YHCJIE B 00IaCTH TCILIODHU3UKU U
TEOPETUYECKON TEIUIOTEXHUKH.

BuageTh: HaBbIKAMH IEMOHCTPALUN
CIIeLMAlIbHBIX HAYYHbBIX 3HAHUH, B
TOM 4YHCJIe B 00JIACTH TEIIOMU3UKH U
TEOPETUYECKON TEIUIOTEXHUKH.

OIIK-8.3.

OcyLiecTBIISET YPOUHYIO U
BHEYPOUHYIO JICATEIBHOCTD
B COOTBETCTBHU C
IPEIMETHOI 00IaCThI0
COTJIACHO OCBOCHHOMY
npoduiro (mpoduiisim)

3nams: criocoOBl OCYIIECTBICHUS
YPOYHOM U BHEYPOUHOH
JeATEIbHOCTH B COOTBETCTBUH C
MIPeMETHON 001aCThIO
TEMJIOTEXHUUECKUX PACUETOB
COTJIACHO OCBOGHHOMY MPOGUITIO
(mpo¢mIsiM) TOATOTOBKH.




2 ONUCAHUE MOKA3ATEJEN W KPUTEPUEB OIEHUBAHHMS KOMIIETEHIMIA HA PA3JIMYHBIX STAMAX HX
®OPMUPOBAHMUSI, OIUCAHUE HIKAJI OHEHUBAHUSA
TaGmuua 2.1 — IlokasaTenu M KPHTEPHHM ONpPEJECICHHA YPOBHA C(OPMHUPOBAHHOCTH KOMIICTCHIMI (MHTErpUpOBaHHAs ONICHKA YPOBHS
c(hOPMHPOBAHHOCTH HHAUKATOPOB JOCTHKCHHSI KOMIICTCHIIHIT)

Ko u HaumeHoBanue

IInanupyembie
Pe3ynbTaThl 06yueHHs

Kpurepuu onenuBanus pe3ynbTaToB 00ydeHus

HMHIHMKATOPA OCTHIKCHUA HEYJOBJIETBOPUTEIIBHO | YIOBJIETBOPUTEILHO X0pomuio OTJIMYHO

KOMIIETCHIIMH

OIIK-7.3. 3nams: ‘Vposens 3HaHMi MunuManbHo JlonmycTHMBbIH | YpoBeHb 3HaHMH, | YpoBeHb 3HaHHi,

[nasupyer u opranusyet CrOCOGHI OpraHA3aIHH croco6o OpraHM3alliK | ypOBEHb 3HAHHIT croco6oB CMoco6oB  OpraHH3aluH

JIeATEITHHOCTH OCHOBHBIX JICATEITBHOCTH OCHOBHBIX JIeATENBHOCTH opr opr JICATEIBHOCTH  OCHOBHBIX

YHACTHHKOB 00PA30BATEIBHBIX | Y4ACTHHKOB OOPA30BATEIBLHBIX | yHACTHHKOB JIESTELHOCTH OCHOBHBIX | J€ATENLHOCTH YHACTHHKOB

OTHOLICHHIT B paMKax OTHOLIECHHIT B paMKax 00pa3oBaTENbHBIX YYaCTHHKOB 00Pa30BaTe/IbHBIX | OCHOBHBIX yYAaCTHHKOB | 0OPa30BaTe/bHBIX

peajiu3aiuu o0pazoBaTeNbHBIX | pealnsalyuu 06pa3oBATE/IbHBIX | OTHOWICHUH B paMKax | OTHOMICHMI B pamkax | oGpa3oBaTenbHbIX OTHOIICHHIT B pamKax

nporpaMm. nporpamm B 06acTH peannzauuu peauzaiuu 0Gpa3oBATENLHBIX | OTHOUICHUH B paMKax | pealn3auuu

TEIIOTEXHUKH. 06pa3oBaTENbHBIX nporpaMm B obnactu | peanuzanmuu 00pazoBaTelbHBIX

nporpamMm B 00MacTH | TEINIOTEXHHKH HUIKE | 06pa3oBaATEILHBIX nporpaMm B obnactu
TEIJIOTEXHHKH HUKE | MHHHMAJbHBIX  TpeGoBaHuif, | mporpaMm B 00nacTH | TEMIIOTEXHHKH B oObeme,

MUHHMAJIBHBIX
TpeGOBaHUI, MMEIH MECTO
rpydbie oumMoKH.

JIONYIIEHO MHOIO  Herpyobix
ouuboK.

TeIIOTEXHUKH B
obbeme,
COOTBETCTBYIOLIEM
nporpaMme
MOrOTOBKH,
JIOMYIIEHO HECKONBKO
HerpyObIX OUIHOOK.

COOTBETCTBYIOLIEM
[POrpaMMe  MOArOTOBKH,
6e3 owmnbok.

Vuems:
Hcnonb30Bath METOJIBI

Tlpu pelieHny cTaHaapTHBIX
3aja4 He

p no
TEPMOJAMHAMHUKE H TCOPHH

OCHOBHBIC yMEHHS 110

r'x

OCHOBHBIC YMEHHS, PEILICHBI
THUIIOBBIE 3a/[a4H ¢ HerpyObiMu

Ty pupoBan
Bl BCE OCHOBHbIE
YMEHHS, PEIICHBI BCE

Tip
BCE OCHOBHBIE YMEHHUS,
PeLLICHBI BCE OCHOBHbIE

BCE 3aja4n ¢ 331444 € OTACITBHBIMH
TerI006MeHa JUls petieHHs HCIIONB30BAHHIO METOLOB 3a1aHUs 110 MCTIONB30BAHHIO HerpyGhIMI HECYIICCTBEHHBIMH
Pa3IHUHBIX 3aHHBL pacuera 1o Te: it METOJIOB pacyera Hno ounOKkamu, HEJIOYETAMH, BBIITOIHEHBL
3aja4. TEPMOJMHAMHUKE H TCOPHH Te; i1 BCE BCE 3aJIAHUA 110
TEr1006MeHa JUIsl PELICHUst | U TEOPUM TEr1o00MeHa Juist 3a/1aHusA 110 HCTIOJIb30BAHHIO METOJI0B
PAIMYHBIX PEILICHHS PA3IIMUHBIX HCIIONB30BAHUIO pacuera 1o TeX HUYECKOit
3aad, IX 3a/1a4, HO HE | METOJIOB pacuera mo TEPMOJMHAMHKE H
HMEITH MecTo rpyobie B MIOTHOM O0BeMe. TEeXHHYECKOi TEOPHH TeMI000MeHa st
OmIHGKH. TEPMOIMHAMHUKE H PEIIEHHS PasTHIHBIX
TEOPHH TeIL. 3a7a4,
JUIS petieHust B TIOTHOM O0BeMe.
PasIHYHBIX
B3aHMOCBA3AHHBIX
3a1a4, B TIOJTHOM
obbeme, HO
HEKOTOpBIE ¢
HeJIoueTaMH.
Bnaoems: Ilpu pemenuu cranmapTheix | Mmeercs it Habop p pupoBan | I
HABBIKAMH [UIAHHPOBAHHS K 3aza4 HE | HABBIKOB  [UIAHMPOBAHHMsS M | bi 0a30BbIC HABBIKH HABBIKH IUIAHMPOBAHUS 1
OpraHH3aLH JIEATCIBHOCTH TPOJIEMOHCTPHPOBAHBL OPraHM3aUMu  JCATEILHOCTH | IUIAHMPOBAHMUS W | oprauuzaLun
OCHOBHBIX Y4aCTHHKOB 6asosbie HABBIKH | OCHOBHBIX Y4ACTHHKOB | OpraH3aLiiu JICATELHOCTH  OCHOBHBIX
00pa30BaTe/IbHBIX OTHOLICHUH | MUIAHMPOBAHMS u | 00pa3oBaTEIbHBIX OTHOUICHUH | JICATEILHOCTH Y4ACTHHKOB,
B PAMKAX peai3aiiuu OpraHM3aLMK JICATELHOCTH | B pamkax pealu3aliu | OCHOBHBIX YUACTHHUKOB | 0Gpa30BaTe/bHBIX
00pa30BaTEe/IbHBIX MPOIPAMM B | OCHOBHBIX YYACTHHKOB | 00pa30BaTe/IbHBIX IPOrpaMM B | 00pa3oBaTEIbHBIX OTHOIICHHIT B pamKax
obnactu HMKH. p TENbHBIX 00J1aCTH TEIUIOTEXHHKH OTHOUICHUH B pamKax | pealu3auum
OTHOUICHMH B paMKax | Ul PEIICHHs CTAHJAPTHBIX | peau3aluu 00pazoBaTelbHBIX
peanuzaumu 3aja4 ¢ HEKOTOPBIMU | 0GpPa30BATEIILHBIX nporpaMm B obnactu
00pa3oBaTENbHBIX HEJI0ueTaMH. nporpaMM B 00J1aCTH | TEILIOTEXHUKH, npu
nporpaMm B obnactu TEIUIOTCXHHKH  NPU | PeLICHUH
TEMIOTEeXHHKH, HMenH pereHm HECTAaHIaPTHBIX 337184
MECTO TrpyOble OLIHOKH. CTaHapTHBIX 3a1a4 6e3 omnboK "
c HEKOTOPHIMH | HEJIOUETOB.
HeJIoueTaMH.
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OIK-8.1.

JIeMOHCTPHPYET CrielHaTbHbIe
HAY4HbIC 3HAHHS, B TOM UHC/Ie
B NIPEIMETHOH 061aCTH.

3uamo:

€110coBbI JIeMOHCTPALIUHI
CIICLHAIBHBIX HAyYHBIX
3HAHM, B TOM YHCIie B 001aCTH
TeMIOPU3UKH U TEOPETUYECKOI
TILIOTEXHHUKH.

Vposeus 3Hanuit

€rocoGoB  JIEMOHCTPALMH
ClIeUHATBHBIX HAY4HBIX
3HaHUH, B TOM 4HCIE B
obmactu  TemopU3MKH U
TEOPETHYECKOiT

TEIIOTEeXHUKH HIKE
MUHHMAJIBHBIX

TpeGOoBaHuil, MMEIH MECTO
TpyObie OUIHOKH.

MunuMansHo JIOIYCTHMBbIH
YPOBEHb 3HaHHT

criocofon JIEMOHCTPALUH
CrELHANBHBIX HAY4HBIX
3HAHWIL, B TOM YKClie B 001acT
TeropU3NKN u
TEOPETUHECKOH TEILIOTEXHHKH
HUKE MUHHMAJIBHBIX

TpeGOBaHMUH, JI0MYIIEHO MHOIO
HErpyobIX OIIHOOK.

Vposens 3HAHMI
cnocoos
JIEMOHCTPALIH
CleLHATILHBIX
HAyuHBIX 3HaHUi, B
TOM uuciie B obnactu
TeropU3NKH u
TEOPETHYECKOH
TeIIOTEXHUKH B
obbeme,
COOTBETCTBYIOIIEM
nporpaMme
TIO/IFOTOBKH,
JIOMYIIEHO HECKONBKO

HerpyObIX ommGoK.

Ymems:

JIEMOHCTPHPOBATH
CrielHaIbHbIe Hay HbIEe
3HAHHA, B TOM YHC/IE B 001aCTH
TENNOGH3MKH U TEOPETHIECKOIH
TETIOTEXHHKH.

Tlpy pemeHun craHaapTHBIX

3a1a4 He
TPOJIEM OHCTPHPOBAHBL
OCHOBHbIE yMeHus
JIEMOHCTPHPOBATH
crienuanbHbie HayuHble
3HAHHMA, B TOM 4HCIC B

obnactu  TemopUzMKH U
TEOPETHYECKOiT
TEILIOTEXHUKH, uMenm

MECTO rpyBbie OUHOKH.

Vposens 3HaHMI
€1ocoGoB IeMOHCTpaLMU
CHICUMANBHBIX  HAYIHBIX

3HAHUH, B TOM 4HCIE B
obmnactu TennoGuzMku 1
TEOPETHYECKOiT
TEIUIOTEXHHKH B 00beMe,
COOTBETCTBYIOLIEM
nporpaMme  TOArOTOBKH,
6e3 ommnboK.

p Tip puposan | I,
OCHOBHBIC YMEHHSI Bl BCC  OCHOBHBIC | BCE OCHOBHBIC ~YMEHHA
JIEMOHCTPHPOBATH YMeHHs JIEMOHCTPHPOBATH
crenynanbHeIe HayuHble | JIEMOHCTPHPOBATH crienuanbHble  HayuHble
3HAHHA, B TOM UHCIIE B 00J1ACTH | CrienMabHbie 3HAHHA, B TOM YHCIE B
TennodH3NKKH W | HayuHBIE 3HAHWA, B | OONACTH TEMTO(DH3MKH M
TEOPETUYECKOH TEIIOTEXHHUKH, | TOM 4Hcie B 0DIacTH | TeopeTHuecKoi
PpCLICHb  THNOBBIC 3aau C | Teriopusnku U | TEIUIOTEXHHKH, PelICHBI
HerpyObIMU OmHOKaMH, TEOPETHYECKOH BCE OCHOBHBIE 3ajlaud C
BBINIOJIHCHBI BCE 3a/IaHMs, HO | TEIUIOTEXHHKH, OT/ICIBHBIMH
HE B TIONHOM O0beMe. BBIIOJHEHbI BCE | HECYIICCTBEHHBIMH
3a/aHHA B TO/IHOM | HEJIOYCTAMH, BBIIONHEHBI
obbeme, HO | BCe 3aJaHus B I1OJHOM
HEKOTOpbIE c | obweme.
HEJIouETaMH.

Bnaoemes: Tlpu pewennu cranpaprubix | Umeercs it naGop | TIp puposan | ITp
HaBBIKAMH JIEMOHCTPALIMK 3a1a4 HE | HaBBIKOB JICMOHCTPALMH | bl GA30BbIC HABBIKK HaBBIKH  JIMOHCTPALHH
CIICLHAIBHBIX HAy4YHBIX p HAYYHBIX | JIGMOHCTPALIMH CHICUMANBHBIX  HAYYHBIX
3HAHWI, B TOM 4Kclie B o0nacth | Ga3oBbie HABBIKH | 3HAHMH, B TOM 4HC/Ie B 00JACTH | CIIEUUAIBHBIX 3HAHUH, B TOM 4HCIE B
TeIOpU3UKH U TEOPETUYECKOH | JIEMOHCTPALMH Teropu3uKu M | HayuHbIX 3HaHuil, B | obmactu TennopuUIMKH M
TEIIOTEXHUKH. CHELHAIbHBIX Hay4HBIX | TEOPETUYECKOMH TEIUIOTEXHUKH | TOM uyuCiie B O0JACTH | TEOPETHUYECKO
3HAHMH, B TOM uMCIE B | JUIA  PEIICHHS  CTAHJAPTHBIX | TEIUIOQH3UKH M | TEMIOTEXHHKH npu
obmactu  TemnmopuzMKN W | 3a1a4 c HEKOTOPBIMU | TEOPETHYECKOH PELUICHHH HECTAHIAPTHBIX
TEOPETHYECKOI HE/I04ETaMH. TeIUIOTEXHHKH  NPH | 3ajau
TEMIOTEXHHKH, HMenH pereHmn Ge3 ommGoK n
MeCTO rpybbie OmHOKH. CTaHIAPTHBIX 337124 HEJI0YeTOB.
c HEKOTOPBIMH
HeJIoueTaMH.
OIIK-8.3. 3nams: ‘Vposens 3HaHMi MunuManbHo JlonmycTHMBIH | YpoBeHb 3HaHuit | YpoBeHb 3HAHUH
OcylecTBIACT YPOUHYIO 1 CrocoBb! OCYIIECTBICHMS Croco0OB  OCYIIECTBIICHHS | YPOBEHb 3HAHHIA CIIOCOO0B €rnocoboB cnoco6oB
BHEYPOUHYIO IEATENLHOCT, B | YPOUHOI H BHEYPOUHOI YPOUHOH M BHEYPOUHOIl | OCYIIECTBIEHHS YPOUHOH M | OCYIIECTBIEHHS OCYIIECTBIIEHHs YPOUHOI
COOTBETCTBUH C IIPEMETHOI JICATEITEHOCTH B COOTBETCTBHH | JICATEIBHOCTH B | BHEYDOUHOH JEATENLHOCTH B | YPOUHOI u|u BHEYPOUHOI
0614CTBIO COTTACHO C IpeIMETHOI 0611acThio COOTBETCTBHH C | COOTBETCTBHM C MpEAMETHOI | BHEYPOuHOIt JIeATENBHOCTH B
OCBOGHHOMY NIPODHITIO TEMJIOTEXHHYECKHX PACUETOR TNpeMETHOI 06acThIO | 0GIACTBIO  TEMIOTEXHHUECKHX | JCATETHHOCTH B | COOTBETCTBHH c
(HPODHIISIM) HIOAFOTOBKH. COITIACHO OCBOCHHOMY TEMIOTEXHHYECKHX pacueTo COIIACHO | COOTBETCTBHH ¢ | mpenMeTHoii  oGnacThio
npodumio (mpodusam) pacyeToB COIJIACHO | OCBOGHHOMY npoduIo | mpeamMeTHoi TEMIOTEXHHYECKHX
MOJIrOTOBKH. y (npodp ) NOArOTOBKH HUXKE | 00/IACTBIO pacueron COrJIacHO
(upomiisM)  HOArOTOBKM | MUHMMAIBHBIX  TPEGOBAHMIL, | TEILIOTEXHHYECKHX OCBOGHHOMY  MpoduIIio
HUIKE MUHUMAJIBHBIX | JIOMYIIEHO MHOIO HErpy0bIX | pacueroB coracHo | (1poQuiIsiM) MOArOTOBKU
TpeGOBaHuUil, MMEIH MECTO | OMMOOK. OCBOCHHOMY npoduiio | B obbeme,
rpydbie oumMoKH. (npodhusam) COOTBETCTBYIOLEM
MOJArOTOBKH B 0OBbEME, | MporpamMme MOJArOTOBKH,
COOTBETCTBYIOIIEM 6e3 owmnbok.
nporpaMme
IIO/IrOTOBKH,

JIOMYIIEHO HECKOJIBKO
HerpyObIX oumnGoK.




Yuems:

OCYIIECTBIIATH YPOUHYIO H
BHEYPOUHYIO [ICATENLHOCTD B
COOTBETCTBHH C NPEMETHOMH
00/1aCTBIO TEIUIOTEXHUYECKUX
PACUETOB COIIACHO
OCBOCHHOMY NpOduIIo
(npohuisM) MOArOTOBKM.

Tlpu pewennu cranpaprubix | Ip Tlp puposan | ITp
3a1a4 HE | OCHOBHbIC YMCHHSI Bl BCC  OCHOBHBIC | BCC OCHOBHBIC ~YMCHHS
NPOJIEMOHCTPHPOBAHBL OCYWIECTBIIATH  YPOUHYIO M | YMEHHs OCYIIECTBIIATE  YPOUHYIO
OCHOBHBIC YMEHHsI | BHEYPOUHYIO JIATEILHOCTb B | OCYLIECTBIIATH " BHEYPOUHYIO
OCYIIECTBIIATE yPOYHYIO M | COOTBETCTBHM C NPEAMETHON | ypOuHylO W | JICATELHOCTD B
BHEYPOUHYIO JICATEILHOCTb | O0NACTBIO  TEILIOTEXHHYECKHX | BHEYPOUHYIO COOTBETCTBHH ¢
B COOTBETCTBHH ¢ | pacucros COIJIACHO | JEATENBHOCTD B | npeaMeTHOH  obnacTbio
HpeIMEeTHO 001aCTBIO | OCBOCHHOMY npoduiio | coorBeTCTBUM C | TemIOTeXHHYECCKUX
TEIJIOTEXHHYCCKUX (npodpunsin) TOJAOTOBKH, | MPEAMETHO# pacueros COrJIacHO
pacueroB COTJIACHO | PElIEHBI THIOBBIE 3akauu C | 0B1acThio OCBOGHHOMY  TIpOGHTIO
y i) HerpyobIMH TeIoTe: (podHIIAM) HOArOTOBKH,

(NpoduiAM)  TIOATOTOBKH | BHIMOMHEHbl BCE 3aJaHHsA, HO | PACUeTOB  COINIACHO | PENIEHBI BCE OCHOBHBIE
MMENH  MeCTo  TpyObie | He B TONHOM OGbeMe. OCBOGHHOMY MPOGUIIIO | 3a/a4H € OTACTBHBIMU
OIHOKH. (mpodymssim) HECYIIECTBEHHBIMH

TIOArOTOBKH, HEJI0YEeTaMH, BBITIOJTHEHbI

BBITOJHEHBI BCE | BCE 3a/HUA B TONHOM

3a7aHAA B TIOTHOM | oObeMme.

obbeme, HO

HEKOTOpBIE c

HeJIoueTaMH.

Bnaoems: Tlpu peluennu crangapTHbIX

HaBBIKAMH OCYIIECTBIIATH 3aza4 He
" POUHYIO p

JISATE/ILHOCTb B COOTBETCTBUM | Ga3oBbie HaBBIKH

€ npe/IMeTHOl 06acThI0
TILIOTEXHHYECKHUX PACUCTOB

OCYIIECTBIIATh YPOUHYIO H
BHEYPOUHYIO EATENLHOCTb

Hmeercs it mabop | Ip puposan | ITp

HABBIKOB OCYIIECTBIATH | bl $a30BbIC HABBLIKH HABBIKM  OCYLUECTBIATE,
YPOUHYIO M BHEYPOHHYIO | OCYWIECTBIATH YPOUHYIO M BHEYPOUHYIO
JICSTEILHOCTh B COOTBETCTBHH | YPOUHYIO W | JICATELHOCTD B
¢ mpeaMetHoll  00JACTBIO | BHEYPOUHYIO COOTBETCTBHH c
TEIJIOTEXHUYECKUX  PACUETOB | [CATENBHOCTH B | npeaMeTHOH  obnacTbio

COIIACHO OCBOCHHOMY B COOTBETCTBUM ¢ | cornacHo OCBOGHHOMY | COOTBETCTBUM ¢ | Tenorexuuyecknx
npodumio (nmpodusm) HpeIMETHO obnacteio | npoduiio (npodusnsm) | npeamerHoi pacueros COrJIacHO
MOATOTOBKH. TEIJIOTEXHHYCCKUX MOATOTOBKH obiactbio OCBOGHHOMY Moo
pacueroB COTJIACHO | 1Sl PeIIEHHA  CTaHJAPTHBIX | TEMIOTEXHHYECKHX (npoduAM) TOArOTOBKH
OCBOCHHOMY npoduio | 3amay c HEKOTOPHIMH | PacueToB  COMJIACHO | MpH pereRnn
(npodmIAM)  MOArOTOBKH, | HENOYETAMH. y i) THBIX 33124
HMEIH  MecTo  rpyobie (mpodymsim) 6e3 ournbok "
OmIHGKH. TOArOTOBKH TIpH | HEJI0MeTOB.
pereHHK

CTAHIAPTHBIX 33/a4 ¢
HEKOTOPBIMU
HEJloueTaMH.

Omnycanye MIKajbl OLEHUBAHUS

1. OueHka «HEYyNOBIETBOPHTEILHO» CTABMTCS CTYACHTY, HE OBNIAJIEBUIEMY HH OJHHM M3 OJIECMEHTOB KOMIETEHLHH, T.e. OOHApyXKHUBLIEMY
CYIIECTBEHHBIE NPOOENIB B 3HAHUH OCHOBHOTO MPOrPaMMHOTO MaTepHaa 1o AMCIMILIMHE, JOMYCTHBIIEMY IPHHIMITHAILHBIC OMHOKH TIPH NPUMCHEHHH
TEOPETHYECKNX 3HAHMIi, KOTOpbIC HE MO3BOJAIOT €My NpPOJOJIKHTH OOyueHHE MM NPUCTYNUTH K NPAKTHYECKOH NeATENHOCTH 0e3 JOMOJHMTEeNbHOM
MOJTOTOBKH MO JAHHOM JUCHHUILIHHE.

2. OueHKa «yJOBICTBOPUTENBHOY» CTABHTCS CTYACHTY, OBIIAJICBLIEMY JJIEMEHTAMH KOMIIETECHLHMH «3HATH», T.€. HPOSBUBIIEMY 3HAHMS OCHOBHOIO
NPOrpaMMHOr0 MaTepuaia Mo IUCIHMIUIMHE B 0ObeMe, HEOOXOIMMOM IS TIOCIC/YIONIero oOyYeHHs M NPEJICTOsNICH NPaKTHYECKOH JeATelnbHOCTH,
3HAKOMOMY C OCHOBHOIl PEKOMECHJIOBAHHOW IJITEPATYpOH, JONMYCTHBIIEMY HETOYHOCTH B OTBETE HAa SK3aMEHE, HO B OCHOBHOM OONajaromemy
HEOOXOAMMBIMHU 3HAHUAMH JUISl UX YCTPAHEHHS IIPH KOPPEKTHPOBKE CO CTOPOHbI IK3aMEHATOPA.

3. OueHka «XOpOIIO» CTABUTCS CTYHEHTY, OBIAJCBLIEMY OJIEMEHTAMHM KOMIETEHLMH <«3HATb» M «YMETb», INPOSBMUBIIEMY IIONHOE 3HAHHE
HPOrpaMMHOTO MaTepHaia 1o THCIMILIHHE, OCBOMBIIEMY OCHOBHYIO PEKOMEH/IOBAHHYIO JMTEpaTypy, OOHapyKHBIIEMY CTaOHIBHBIN XapaKTep 3HaHHil 1
YMEHHI M CIOCOOHOMY K HX CAMOCTOATENbHOMY NPUMEHCHHIO M OOHOBJICHHIO B XOJI€ MOCIIE/YIONEro 00y4eH s H NPAKTHYECKO# 1eATeIbHOCTH.

4. OueHKa «OTIIHYHOY» CTABUTCS CTYJCHTY, OBJIAICBLIEMY DJIEMEHTAMH KOMIIETCHIIHH «3HATbY, KYMETb» U «BJIAJIEThY, IIPOSIBUBILIEMY BCECTOPOHHHE H
riay0OKHE 3HAHMS MPOrPAMMHOIO MAaTepHaja Mo AMCLHIUIMHE, OCBOMBILIEMY OCHOBHYIO H JONOIHHMTEIBHYIO JIMTEPATYPy, OOHAPYKHBIIEMY TBOPYECKHE
CTOCOOHOCTH B TIOHMMAHHH, M3JI0KCHHN M IPAKTHYECKOM HCIIOb30BAHMH YCBOCHHBIX 3HAHHIA.

5. OreHKa «3a4TeH0» COOTBETCTBYET KPUTEPHAM OIIEHOK OT «OTIIHYHO» JI0 «yJIOBJIETBOPHTEILHOY.

6. OLeHKa «HE 3aYTEHO» COOTBETCTBYET KPUTEPHIO OLIEHKH «HEYI0BIIETBOPHTEILHOY.




3 THHOBBIE KOHTPOJIBHBIE 3AJIAHUS WA MHBIE MATEPHUAJIBI,
HEOBXOJIUMBIE J1JIs1 OHEHKHW 3HAHWU I, YMEHW1, HABBIKOB 1 (MJIN) ONBITA
JEATEJBbHOCTHM, XAPAKTEPU3YIOIIUX 9TAIIbI DOOPMUPOBAHUSA
KOMIIETEHIU B MPOIIECCE OCBOEHUS OFPA3OBATEJIBHOM IMTPOT PAMMBI

Tabmua 3.1 — TunoBble KOHTPOJIBHBIC 3aJaHHs, COOTHECEHHBIE C HHAMKATOpaMU

JOCTIKEHHS KOMITETCHITUIN

I/IHL[I/IKH.TOp JOCTHXKCHUSA KOMIICTCHIIUA

NeNe 3amanuii (BOnpocoB, OMIIETOB, TECTOB U TIp.)
JUISL OLICHKHU Pe3yJIbTaTOB 00Y4eHHS 10
COOTHECEHHOMY MHJIUKATOPY JNOCTHXKEHUS
KOMIIETCHIINH

OIIK-7.3.
IInanupyer M oOpraHusyer IeATeIbHOCTb
OCHOBHBIX YYaCTHHMKOB 00pa30BaTENbHBIX

BapuanTel 3aaHuil 1151 KOHTPOIBHON paboTHI IO
JUCHUIIIHHE «TEenIoTEXHUKaN:
1-41.

OTHOLICHMH B  paMKax  pealu3aluu
00pa30BaTENIbHBIX TPOTPAMM.

OIIK-8.1. Bompocel Kk 9K3aMeHy 1O JUCLHMIUIMHE
JleMoHCTpHpYyeT —creuuanbHble HayuHble | «TeroTexHuKa» B TECTOBOU Gopme:
3HaHUsA, B TOM 4YMCIe B mpeaMmeTHoi | 1 —75.

00acTu.

OIIK-8.3. Bompocst s MIPOBEACHUS 3aIUTHI
OcylecTBiIsI€T ypOYHYHO M BHEYPOUHYIO | 1aOOpPaTOPHBIX pador o JUCIMTLIHHE
JIeSATELHOCTh B COOTBETCTBUU ¢ | «TermoTeXHUKa»:

MIPEeIMETHON 00/1aCTBIO corjacuo | 1-30.

OCBOECHHOMY TIPOQHITIO (mpodusim)

TTOATOTOBKH.

3.1 TumnoBble Bompochbl K 3K3aMeHy no Aucuuiiune «TemjoTrexHuka» B TecTOBOM
¢opme

1 YkaxuTe, 4T0 paccMaTpuBaeT pa3jell KTeXHUYecKasi TEPMOANHAMHUKA:

1 TeopeTHyecKue OCHOBBI IIpeIMETa U 3aKOHOMEPHOCTH

2 MpUMEHEHHE OCHOBHBIX 3aKOHOB TEPMOJUHAMUKN K XUMHUYECKUM MpoLIeccam

3 3aKOHBI TEPMOAMHAMHMKM IPHMEHUTEIBHO K IIPOIEccCaM B3aUMHOTO MpPEBPAIICHUS
TEIUIOTHl B MEXaHUYECKYIO paboTy HIIM MEXaHHMYEeCKOW pabOoThl B TEILIOTY

4 npuMeHeHHe OCHOBHBIX 3aKOHOB TEPMOMHAMUKH K (PU3NKO-XUMHUYECKUM MpoIieccam

2 OTKpbITast TePMOAUHAMHMYECKASI CHCTEeMAa — 3TO:

1 Cuctema, koTopasi OOMEHHMBAETCS C OKPY)KAIOILIECH CPe/Ioi U BEIIECTBOM

2 Cucrema, KOTOpasi OOMEHHMBACTCS C OKPY’KAIOIIECH Cpeloi U TEIIOTOH

3 Cucrema, KOTOpasi OOMEHHMBACTCS C OKPYKAIOIIECH Cpetoi KOINYECTBOM JABUKEHUS

4 Cucrema, KOTOpast He UMEET 000JIOUKU

3 Anua0aTHoii Ha3bIBaeTCsl TEPMOJAMHAMUYECKAs] CUCTeMA, KOTOpasi:

1 O6MeHHBaeTcs ¢ OKpYIKaKOILEH CPeIoil BEIECTBOM

2 OOMEHMBAETCs C OKPYIKAIOIIEH Cpeion TeroTon

3 He MoxeT 0OMEHMBATBCS C OKPY KaIOLel cpenoit Temnnoroi

4 He MoxeT 0OMEHHBAThCS C OKPYKAIOLIEH CPe/Ioil BEIIECTBOM

4 Iuxya PeHkHHA HA HACBIIIEHHOM Nape MO3BOJIsSIET:

1 oGecnieunts OoJIEE BHICOKOE JABJICHHE NAPOB TETUIOHOCHUTEIS

2 3aMEHUTh IPOMO3KUI KOMIIPECCOp Ha KOMIAKTHBIA HACOC

3 yMEHBIIUTH TEMIIEPATYPY TETUIOHOCHUTEIS

4 yBENIMYHUTH TEMIEPATYPY TEITIOHOCUTEIS
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5 Iuxy PeHkHHA Ha meperpeToM mape no3BoJisieT:

1 obecrieunts OoJiee BHICOKOE JaBJICHHE MTAPOB TEIIOHOCHTEIIS

2 yBEIMYHTH pecypc JeTalieil HapoBOi TypOUHBI, U3-3a CHU)KEHHSI ONTACHOCTH KOPPO3UHU

3 yBEJIMYHUTH TEMIIEPATyPy TEIUIOHOCHTEIIS

4 yBENIUYHUTH TEIUIOEMKOCTh TEIIOHOCHUTEIIS

6 TepMoguHaAMHUYecKasi CHCTEMA — ITO:

1 COBOKYNMHOCTh MaTepHallbHBIX Tel HAaXOISILIMXCS BO B3aHMOACHCTBHH C OKpPYXKAIOIIHN
cpenoi

2 COBOKYITHOCTb MaTE€PUAJIbHBIX TNl HAXOMSALIMXCS BO B3aUMOACHCTBUH APYT € APYrOM

3 COBOKYITHOCTh MaT€pUaJIbHBIX Tell, He B3aUMOJICHCTBYIOLIMX C OKpYIKaIoIIei cpenoi

4 COBOKYITHOCTb MAaTePUAILHBIX TEJl, HE B3AUMOJICHCTBYIOLUX APYT C IPYroM

7  Ykaxkure, Kakue (QU3HYECKHE BEJIHYHHBI  SIBJISAIOTCS OCHOBHBIMH
TePMOIMHAMHYECKUMHU NapaMeTPAMM COCTOSIHHUS

1 abcomtoTHas Temmneparypa T, yaenbHbIi 00beM V, ITIOTHOCTB P

2 abCOJIIOTHOE JABJICHUE P, yIENbHbIH 00BEM V, INIOTHOCTb P

3 abcomoTtHas Temnepatypa T, aGcoIoTHOE TaBICHUE P, ILIOTHOCTE P

4 abcomoTHas Temnepatypa T, aOCOMIOTHOE JaBlICHUE P, YACIbHBINA 00BEM V

8 TepMoanHaAMUYecKoe paBHOBeCHE CHCTEMBbI 3aKJII0YAeTCsl B TOM, YTO:

1 cocrosiHMe TEPMOANHAMHUYECKON CHCTEMBI MEHSICTCSI B TCUCHHE BPEMEHH

2 Bce TEPMOAMHAMUYECKUE NapaMeTphbl MOCTOSHHBI BO BPEMEHH M OJIMHAKOBBI BO BCEX
TOYKAX CUCTEMBI

3 COCTOSIHHE TEPMOJMHAMHYECKOH CHCTEMbl MEHSETCSI B TEUCHHE JIMIIb HEKOTOPOro
BpEMEHH

4 cOCTOSIHHE TePMOIMHAMUYECKON CHCTEMbI IOCTOSIHHO MEHSIETCS

9 VYkakure aHAJUTHYECKHil BUJ YPABHEHHsI COCTOSIHMSI 3alMCAHHOIO /ISl OJXHOIO
KHJIOTpaMMa H/1eajIbHOIo rasa:

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

10 VYxkaxure ¢(OpMYJIHPOBKY, KOTOpasi He OTHOCHUTCS K MNepBOMY 3aKOHY
TePMOIUHAMUKH:

1 sHeprusi He HCYE3a€T M HE BO3HHKACT BHOBb, OHA JIMIIb IEPEXOAUT M3 OJHOTO BHIA B
Jpyroi

2 mobast hopMa ABMKEHHs CHOCOOHA M JIOJDKHA MPEBpAILAThCs B JIOOYIO Apyryto dhopmy
JIBHKCHHS

3 «BeuHBIi» IBHUraTeNb MEPBOrO POAA HEBOSMOXKCH, MPHYEM IMOX «BEYHBIM» IBHIATEIEM
MIEPBOrO pojia MOHUMAETCS MALIMHA, IPOU3BOAsILAs paboTy Oe3 3aTpaT SHEPriu

4 mBWXKyIas CHJIa ONPEACSIETCs] MCKIIOUHTEIPHO PAa3sHOCTHIO TEMIIEPATyp, TO €CTh OJHO
TEJIO JOJDKHO UMETh TEMIIEPaTypy Kak MOXKHO BBIIIE, 8 JPYroe — KaK MOXKHO HHKE

11 VYkaxure (OPMYJHPOBKY, KOTOpasi OTHOCHTCS K IEepPBOMY 3aKOHY
TePMOIUHAMMKH:

1 sHeprus He MCUE3aeT W HE BO3HMKACT BHOBb, OHA JIMIIbL IEPEXOAWUT W3 OJHOTO BUAA B
ZIpyroi

2 TemIoTa HE MOXET IOJTHOCTBIO IIPEBPAIaThCs B MEXaHWYECKYI0 3SHEpIuio, a
MeXaHU4ecKast SHePrus B TEIUIOTY - MOXKET

3 BHYTpPEHHSI SHEPTHs HE 3aBUCUT OT BHJa TEPMOANHAMUYECKOTO IpoLecca

4 paboTa 3aBUCHT OT BH/Ia TEPMOJUHAMHUIECKOTO IIpoliecca
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12 PadoTta paciupeHnust — 3710:

| mepemava 3HEPrMM OT OAHOTO Tela K APYrOMYy CBS3aHHAs C yYMEHbIICHHEM o0beMa
pabouyero Tena MK C ero MepeMelieHHEM B IPOCTPAHCTBE

2 mepegada 3HEPTUU OT OJHOTO Tela K JAPYroMy CBsS3aHHAas C YBEIHMYCHHEM oObeMa
pabouero Tena WM C ero NepeMeIleHHEM B IPOCTPAHCTBE

3 mepenaya SHEPTUH OT OJHOTO TeJa K IPYroMy CBsi3aHHAs ¢ M3MEHEHHEM o0bemMa pabouero
TeJa WX C €ro MepeMeIleHHEM B IPOCTPAHCTBE

4 mepenada SHEPrHMH OT OJHOTO Tela K JPYroMy HE CBA3aHHAs C M3MCHEHHEM oObeMa
pabouyero Tena UK C ero nepeMelieHHeM B MPOCTPAHCTBE

13 Ykaxure, OT 4ero 3aBUCHT BeJJHYHHA PadoThbI:

1 OT KOHEYHOr0 ¥ Ha4YAJILHOT'O COCTOSIHUS paboUero Telna, a TAakKe OT IyTH IpoLecca
2 OT KOHEYHOTO ¥ HaYaJIbHOTO COCTOSHUS TEPMOJMHAMUYIECKON CHCTEMBI

3 oT myTH mpouecca

4 ot xapakTepa U IyTH IIporecca

14 Tennora —370:

1 makpodmusuyeckas Gopma nepefadyd dHEPruu, NMPU KOTOPOH MMEET MECTO HW3MEHEHHE
JIaBJIEHUS Tella

2 makpoduszuueckas (Gpopma Inepeqaynd SHEPTHH, IPU KOTOPOW HMEET MECTO H3MEHEHHE
o0beMa Tena

3 makpo¢usnueckas GpopMa Mepenadyd dHEPrud, MpU KOTOPOH MMEET MECTO HW3MEHEHHE
TeMIIepaTyphl Tea

4 mukpodusmdeckas GopMa nepeaadyn SHEPruH, KOTOpas IepelaeTcs CHCTeMe uepes ee
IPaHMIIBI B ONPE/IETIEHHOM IPOLECCe

15 YkakuTe, 4TO MOHUMAETCS MO/ BHIPAKEHHEM «BHYTPEHHSISI JHEPrUsi HAeaJIbHOI0
raza»:

| moHMMaeTcs SHEPTHst, ONIPEACIIAIONIAs CBA3b MEXTy 1aBICHHEM U 00beMOM

2 NMOHUMAaeTCsl KHHETUYECKasi SHEPTHsl, CBA3aHHas C IBUKEHUEM MOJIEKYII

3 MOHUMAETCs SHEPIUs, ONPEIEIIIONIasl CBI3b MEX/y JaBICHUEM U TEMIIEpaTypoit

4 moHUMaeTcs KUHETUYeCKasi SHEPrusl, He CBSI3aHHas C JBUKCHUEM MOJIEKYIT

16 YkaxknTe aHAJIUTHYECKOE BhIPasKeHHe MEePBOro 3aKOHA TePMOJAHHAMHUKH:

1 AQ=T AS

2 p=nkT

3pv=RT

456Q=dU+3L

17 YkaxknTe ¢GopMyTHPOBKY HePBOro 3aKOHA TEPMOAUHAMHUKH:

1 IlonBenenHas TemjaoTa UAET Ha yBEIMUYCHHE €€ BHYTPEHHEH HHEPIUU U Ha COBEPLICHHE
BHEIIHEH paboThl

2 B ajnabatHol cucTeme 0OMeHa TEMJIOTOH C OKpYKarolel cpeioi HeT

3 Haunbonee SKOHOMUYHBIM SIBIAETCS N30TEPMUIECKHUIHA IIPOLIECC CHKATHUS

4 BeuHslii ABATATEIh HEBO3MOXKEH

18 YenbHas TeNJI0eMKOCTh — 3TO:

1 KONM4eCTBO TEIUIOTHI, COOOIIEHHOE ra3y B Ipolecce K M3MEHEHUIO €T0 TEMIIepaTypsl IIpH
YCIIOBUH, YTO Pa3HOCTh TEMIIEPATYP SABISETCS KOHEYHOH BEIMUNHOMN

2 KOJMYECTBO TEIIa HEOOXOJUMOE [UIsl HArPEBAHMUsI SIMHUILIBI BEIECTBA, YTOObI N3MEHUTD
€ro TeMIiepaTypy Ha OJMH Ipaayc

3 OTHOIIEHHE TEIUIOTHI COO0IIAeMOii B MpoLecce ra3y K U3MEHEHHIO €ro TeMIepaTypbl pu
YCJIOBHH, YTO Pa3HOCTb TEMIIEPATYp HCYE3alOIe Maa

4 KONMYECTBO TEIIa U3MEHSIOIIETO TEMIIEPATypy ra3a Ha OJIUH Ipajyc

19 Kaxoe 13 npeacTaBjieHHbIX BbIpaKeHUI siBJIsieTcsl ypaBHeHneM Maiiepa:
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1AQ=TAS

2Q=AU+L
3cp-cyv=R
4pv=RT

20 YxkaxuTe aHAJUTHYECKHI BU/ NePBOro 3aK0HA TePMOAMHAMHKH NPHMEHUTEJIbHO K
H30X0PHOMY Mpoleccy:

lq= cp(TZ -Ty)
2q=p(v2—-V1)

31= Cv(Tl — Tz)
4q=cy(Tr-Ty)

21 YkaxuTe aHAJTNTHYECKA I BH/ IEPBOro 3aKOHA TEPMOAMHAMUKH NPHMEHHTEILHO K
H30TEPMUYECKOMY NpoLeccy:

Lq=p(v2—vi)

21=c(T1 - To)
3q=cdT2-T))
4 q= Cp(Tz — T])

22 VKaKuTe aHAJUTHYECKUil BU] MEPBOro 3aK0HA TEPMOAMHAMHUKH NPUMEHHTEIBHO K
Hu300apHOMYy mpomueccy:

11= CV(T1 — Tz)
2q=cy(T2—-Ty)
39=p(va—v1)

4q=c(Tr—Ty)

23 YkakuTe aHAJUTHYECKHIi BU/ MePBOro 3aKOHA TePMOAMHAMHKH NPHMEHHTEILHO K
aauabaTHOMY mpoueccy:

1g=cyT2-Ty)
2q=p(v2—v1)

3 q= Cp(Tz - T])
41= cv(Tl - T2)

24 MHorocTtyneH4aTblii Mmpolecec C:KaTHA C TNPOMEXKYTOYHBIM  OXJIAsKIEeHHEeM
NO3BOJISIeT:

1 yMeHbIIHUTH paboTy CXKATHS KOMIIpeccopa

2 nony4uThb Oosee BBICOKOE AaBICHUE

3 yMEHBIINTH BEC KOMIIPECCOPA

4 ynpoCTUTh MPOLIECC CKATUS

25 Ilpouecc cikaTusi B KOMIIpeccope siBJsieTCs:

1 u3orepMuuecKkuM

2 n306apHBIM

3 HOJNUTPOIHBIM

4 annabaTHBIM

26 VYxkaxure (OPMYITHPOBKY, KOTOpasi He OTHOCUTCSI KO BTOPOMY 3aKOHY
TePMOIUHAMUKH:

1 npupojia caMONPOHU3BOIBHO CTPEMUTCS K 00JIEe BEPOSITHOMY COCTOSTHUIO

2 B jBUTaTese HEBO3MOXKHO BCIO IOJBEICHHYIO TEIIOTY NIPEBPATHTH B PabOTy, 4acTh STOH
TEIUIOTHI TEPAETCS UM OTBOJIUTCS

3 3Heprus SABICTCS OJHO3HAYHON (QyHKIMEH COCTOSHUA

4 HeBO3MOXKHO 0e3 3aTpaThl pabOTHI IepelaTh TEIUIOTY OT XOJOAHOIO HCTOYHHKA K
ropsaemy

27 YkaxKuTe BbIpaskeHHe, CBSI3bIBalolllee NepBbIii H BTOPOii 3aKOHbI TEPMOAHMHAMHUKH:
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1Q=AU+L

2AQ=TAS

3TdS=du+dl

4pv=RT

28 llukJaMH WM KPYTOBLIMH NPOLECCAMH HA3bIBAIOT:

1 mpoueccel, B pe3yiabTaTe KOTOPBIX pabouee Teno HE BO3BpAIAETCs B HAavalbHOE
COCTOSIHHE

2 mporeccel, B KOTOPBIX pabouee Teno He B3aUMOJEHCTBYET ¢ OKpY Karolei cpenoi

3 mpoteccsl, B KOTOPBIX pabouee Teo B3aUMOICHCTBYET C OKPYKaroLIeH cpe1oi

4 mpouecchl, B pe3y/IbTaTe KOTOPBIX pabouee TeIo BO3BPAIAETCsl B HAUAJIbHOE COCTOSIHHE

29 IIpsiMble IMKIBI — 3TO:

1 1MKIIBL, HA OCYIIECTBICHHE KOTOPBIX HE pacxoayercs pabora
2 IUKIIBI, B KOTOPBIX TEIUIOTA MPEBPALIACTCS B pabOTy

3 UUKIIBL, B KOTOPBIX TEIUIOTA HE MpeBpaIiaeTcs B padbory

4 LUKJIBI, HA OCYIIECTBICHUE KOTOPBIX pacXoayercs paboTa
30 O6paTHBIe HUKIBI — 3TO:

| OUKIIBL, HA OCYIIECTBIEHHE KOTOPBIX pacxomyeTcs pabora

2 UMKIIBL, B KOTOPBIX TEIUIOTA HE NpeBpaIlaercs B padbory

3 OUKJIBL, B KOTOPBIX TEIUIOTA IIPEBPALIACTCS B pabOTy

4 LUKJIBI, HA OCYIIECTBICHUE KOTOPBIX HE pacxoayercs pabora
31 ®opmyaa nuas tepmuyeckoro KIIJI umeer Bua:

1M =1-(TYTy)

2My =1-(TJUTy)

3N, =1-(kiq)

4, =1-(Cy/Cy)

32 YkaxuTte, B 4eM OTJIHNYHE TEIUIOBOT0 HACOCA OT XOJOAUIBHOI MAIIINHBI:

1 B Hany4uy Hacoca

2 B 6oxnee BoicokoM KITJT

3 B OTCYTCTBUHM IUK/IA PeHkuHA

4 B ypoBHsx Temneparyp T u T,

33 Ykaxure, U3 KaKUX TEPMOAMHAMUYECKHX NPOLECCOB COCTOMT HACAIbHBIH IMKJ
NOPIIHEBbIX ABUIaTe/Ieli BHyTPEHHEro cropaHusi pagéoraomux npu V=const:

1 1-2 — wuzorepMuueckoe pacumipenue (MOABOJ TEIUIOTHI (;); 2-3 — anuabatHoe
pacumpenue; 3-4 — H30TepMUUECKOE CKaThe (OTBOJ TEILIOTH (p); 4-1 — aguabaTHoe cxaTHe

2 1-2 — aguabaTHOe paciiupeHHe; 2-3 — U30TePMHYECKOE pacIIMpeHHe (M0ABOJ TEIIOThI
q2); 3-4 — agnabatHoe cxatue; 4-1 — n3oTepMuyuecKoe cxaTre (OTBOJ TEIUIOTHI )

3 1-2 — agnabatHoe cikartue; 2-3 — M300apHOE pacliUpeHue (II0JBOA TEILIOTHI q;); 3-4 —
aanabaTHOE pacirpenue; 4-1 — H30X0pHOe OXJIaXKACHHE (OTBOJI TEILIOTHI ()

4 1-2 — agnabaTtHOe ckatue; 2-3 — M30XOpPHOE HarpeBaHue (TMOABOJ TEIIOTHI (;); 3-4 —
aznabaTHOE paciIupeHne; 4-1 — H30XOpHOE OXJIaXKAEHUE (OTBOJ, TEILIOTHI ()

34 Ykaxute, M3 KaKMX TepMOAMHAMHMYECKHX INPOLECCOB COCTOMT MNPSIMOM LMKJI
Kapno:

1 1-2 — apmabatHoe cxatue; 2-3 — M30XOpPHOE HarpeBaHue (MOJBOJ TEIUIOTHI (); 3-4 —
aznabaTHOE paciIupeHue; 4-1 — H30XOpHOE OXJIaXKAEHUE (OTBOJ TEILIOTHI ()

2 1-2 — wu3oTepMHMYECKOE pacllupeHue (MOABOA TEIUIOThl (;); 2-3 — anuabaTHOe
pacumpenue; 3-4 — 130TepMHUUECKOe C)KaTHe (OTBOJ TEILIOTHI (2); 4-1 — agnabaTHOE cxKaTHE
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3 1-2 — apuabatHoe cxaTue; 2-3 — u3o0apHOE pacuiMpeHue (MOJABOA TEIIOTH q)); 3-4 —
aznabaTHOE paciIupeHne; 4-1 — H30XOpHOE OXJIaXKAEHUE (OTBOJ TEILIOTHI ()

4 1-2 — apnabatHOe pacuiupeHue; 2-3 — U30TePMUYECKOe paciiupeHne (MOIBOJ TEIUIOThI
q2); 3-4 — anuabaTHOE cxkatue; 4-1 — M30TepMUUECKOE CKATUE (OTBOJ, TEILIOTHI ()

35 Ykaxkure, U3 KaAKHX TePMOJMHAMHYECKHX NPOLECCOB COCTOMT OOPATHBINH MK
Kapno:

1 1-2 — aguabatHOe paciiupeHue; 2-3 — U30TepMUUECKOE paclIMpeHue (IOABOJ TEIIOThI
q2); 3-4 — agnabatHoe cxatue; 4-1 — u3oTepMuyuecKoe cxaThe (0TBOJ TEIUIOTHI )

2 1-2 — ammabatHOe cxatue; 2-3 — N30XOPHOE HarpeBaHHe (IIOIBOJ TEIUIOTHI (;); 3-4 —
aanabaTHOE paciupenue; 4-1 — 130X0pHOe OXJIaXKAeHHE (OTBOJ TEILIOTHI ()

3 1-2 — wu3orepMmuueckoe pacuiMpeHue (MOJABOA TEIIoThl (;); 2-3 — aauabatHoe
pacummpenue; 3-4 — H30TepMUUECKOE CKkaTue (OTBOJ TEILIOTH (p); 4-1 — agnabaTHoe cxaTHe

4 1-2 — aguabatHOe ckatue; 2-3 — u300apHOe pacimiupeHue (MOABOJ TEIUIOTH (); 3-4 —
annabaTHOE paciiupeHne; 4-1 — H30XOpHOE OXJIaXKAEHUE (OTBOJ TEILIOTHI ()

36 CoBOKYNHOCTL MTHOBEHHBIX 3HAUeHHMiIl TeMIepaTyp BO BCeX TOYKAX H3y4aeMoro
NPOCTPAHCTBA HA3bIBACTCSH:

| IUIOTHOCTHIO TEIIOBOTO IIOTOKA

2 TeMnepaTypHbIM IPAUEHTOM

3 TEMIOBBIM ITOTOKOM

4 TeMInepaTypHbIM MOJIEM

37 'eoMeTpHYecKkoe MeCTO TOYEK ¢ OANHAKOBOIl TeMIepaTypoii Ha3bIBaeTCs:

1 TennaoBBIM MOTOKOM

2 TeMnepaTypHbIM IPAUEHTOM

3 M30TEepPMHUYECKOIT TOBEPXHOCTHIO

4 MJIOTHOCTBIO TEMJIOBOTO MTOTOKA

38 TennooO0MeH Me:KAy ABUKYIIeHcsl cpefoil M TNOBEPXHOCTHIO KAKOIro-Iu00 TeJia
(TBepAOro, ;KUAKOr0 HJIH ra3000pa3HOro) Ha3pIBAIOT:

1 TennooTnauen

2 TEIIONPOBOJHOCTHIO

3 u3ily4eHueM

4 Tennonepenayeit

39 Ilepenoc TeNmJI0THI CTPYKTYPHBIMH YAaCTHIIAMH BelecTBa (MOJIEKYy/IaMH, AaTOMAMM,
3J1eKTPOHAMH) B IPOLIECCe UX TEIUIOBOIO IBHKEHHS HA3bIBAIOT:

1 u3nyuenuem

2 remonepenadei

3 teroornayei

4 TennonpoBOJHOCTHIO

40 ITepenaya Teny10ThI B BAKYyMe MOsKeT IIPOHCXOAUTDH TOJIBKO:

1 Termonepenaueit

2 KOHBEKIUEH

3 TemI0NpPOBOAHOCTHIO

4 y3nydeHueM

41 JIBu:keHMe TeIUIOHOCHTeJIsl, BO3HHMKAlOllee I0J JelCTBHEM MAaCCOBBIX CHJI
Pa3IM4YHON MPUPOABI, HA3bIBAETCH:

1 BBIHYXJEHHOH KOHBEKLUEH
2 u3nny4yeHreM

3 cBOOOIHON KOHBEKIUEH

4 KOHBEKIUEH
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42 JIBu:KeHHE TEMJIOHOCHTEJISA, BO3HUKAIOLLEe Ioj JjJelicTBMEM BHEIIHUX CHJI (C
TMOMOIIbIO HACOCA, BEHTWISATOPA, BeTPa), HA3bIBAETCS:

1 BBIHYX/IEHHON KOHBEKLIUEH

2 KOHBEKIHEN

3 uznydeHuem

4 cB0OOJHOM KOHBEKIMEH

43 Kakoe U3 npeAcTaBJIeHHbIX BbIPA’KeHUIl siBJIsieTcs 3aKkoHOM Dyphe:

1q= o (Tu—To)
2 E=¢(T/100)*
3 q = AyCo((T1/100)* - (T/100)%)

4q=-Agrad T
44 Kaxoe 13 npeAcTaB/JeHHBIX BbIpaxkeHUi siBasieTcs 3akoHoM Credana-bonbumana:
lq=-Agrad T

2q=0o(Tx—To)

3 E = ¢(T/100)*

4 A, T=29x107 MK

45 YkaxuTe, KaKoe M3 MNpeACTABJICHHbIX BbIPAXKEHUH HCHOJb3yeTcs NSl pacuera
Tenji00oMeHa H3JTYYECHHUEM MEKIY TBEPALIMHA TeJ1aMu:

1 Q= a(Tx—TIF

A
2Q= g(Ta - Te)F

3 Y (1)
=g ¢y -F|| =L | -] =2
Q=cup €0 Fy [100] 100
4q=-Agrad T
46 UnTeHcH(UKAINS KOHBEKTHBHOIO TeILIOOOMEHA NpeAnoIaraer:

1 paspylieHHe MOrpaHUYHOTO CJI0sl, 00pPa30BaHUE KPYIHBIX BUXPEH, YBEINUCHHE CTEIICHU
TypOyJICHTHOCTH MMOTOKA

2 yBenMYEHHE TEIJIONPOBOJHOCTU CTEHKH, Pa3pyLICHHE MOrPaHUYHOrO CJI0sI, 00pa3oBaHue
KPYTHBIX BUXpen

3 yBenuueHHe pa3MepoB TEMIOOOMEHHON MOBEPXHOCTH, pa3pyLIeHHE MOTPAaHUYHOTO CIIOs,
obpa3oBaHKe KPYIHBIX BUXpEil

4 yBeNMYCHHUE JIyYHCTOrO TEIUIOBOrO IMOTOKA, 00pa30BaHKE KPYMHBIX BUXpEil, yBeIHYCHHE
CTeNeHH TypOyIeHTHOCTH IIOTOKA

47 Tenj1000MEHHUKHU, B KOTOPBIX 1BA TEIIOHOCHTEJISI C PA3JIMYHBIMU TeMIIEPATyPaMu
TeKYT B NpPOCTPAHCTBE, pa3Jde/IeHHOM TBepAOil CTeHKOii M Tem1000MeH B KOTOPbIX
MPOUCXOMT 32 CUET KOHBEKIMH U TeIJIONPOBOIHOCTH, HA3BIBAIOTCH:

1 pereHepaTUBHBIMH TEIUIOOOMEHHUKAMU

2 pexynepaTHBHBIMH TEINIOOOMEHHUKaMU

3 cMecUTEeNbHBIMH TEINIO0OMEHHUKAMU

4 Ter1000MEHHUKAMH C BHYTPEHHUMH HCTOYHUKAMH TETIIIOTHI

48 Teny1000MeHHMKH, B KOTOPBIX OJAHA M Ta e IOBEPXHOCTh HArpeBa, 4epe3
onpejeieHHble MPOMEKYTKH BpeMeHH, OMBIBAeTCSI TO TOPSYHUM, TO XOJOAHBIM
TEeNJIOHOCHTe1eM, H TeIUIO0OMEH B KOTOPBIX NMPOHCXOAUT B HECTAIMOHAPHBIX YCJIOBHSX,
Ha3bIBAIOTCS:

1 PeKynepaTuBHbIMHU TEII00OMEHHUKAMHU
2 CMECHTEIbHBIMH TEITO0OMEHHHKAMH
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3 TennooOMEHHHKAMH C BHYTPEHHHMH MCTOYHUKAMH TETLIOTHI

4 pereHepaTUBHBIMH TEILIOOOMEHHUKAMU

49 Tenjgoo0OMEHHHKH, B KOTOPbIX TelJoNepeAaya  OCYIIECTBJSAETCH  IpHU
HEMoCpeICTBEHHOM CONPMKOCHOBEHHH H CMELICHHH Iopsidyero M XoJI0JHOro TelIOHOCHTEs,
Ha3bIBAIOTCH:

1 pereHepaTUBHBIMH TEILIOOOMEHHUKAMHU

2 CMEeCHUTEIbHBIMHU TEIUI00OMEHHHKAMH

3 pexynepaTUBHBIMH TEILIOOOMEHHUKAMU

4 TernnooOMEHHUKaMH C BHYTPEHHUMH HCTOYHHKAMH TEILIOTHI

50 Tenj00OOMEHHHKH, B KOTOPbIX OIMH TEIUIOHOCHTEIb OTBOAMT TeJOTY,
BBI/IeJICHHYIO B CAMOM aNnapaTe, Ha3bIBAIOTCS

1 TerooOMeHHUKAMHU ¢ BHYTPEHHUMH HCTOYHUKAMH TETUIOTHI

2 pexynepaTHBHBIMH TEINIOOOMEHHUKaMU

3 pereHepaTUBHBIMH TEILIOOOMEHHUKAMHU

4 cMecHTeNbHBIMU TEII000OMEHHUKAMH

51 VYkaxkuTe, 4TO SIBJISIETCH LEJIbI0 KOHCTPYKTHBHOIO pacuera TemI000MeHHBIX
annaparTos:

1 ompezenenue TeMIiepaTyp TEIUIOHOCHUTEISI Ha BBIXOJE U3 TEIJIOOOMEHHUKA M KOJMYECTBO
repeaBaeMoii TeIIOThI; IIPH 3TOM J0JDKHA ObITh 33/1aHa IUIOLIAb IIOBEPXHOCTH TEIIOOOMEHa

2 ompeieNieHHe MAaCCOBBIX PacX0/I0B TEIUIOHOCHTENEH

3 onpezesneHre KOJIMYECTBA epeaBaeMon TeTI0ThI

4 ompe/eneHue oL paboyei NOBEPXHOCTH TEII00OMEHA

52 VYkaxkure, YTO sBJseTcs 1eJbl0 TNPOBEPOYHOr0 pacyera TeNmJ00OMEeHHBIX
annaparos:

1 onpenenenye KOIMYECTBA IIepeJaBaeMOil TETIIOThI

2 ompejeNeHHe TeMIepaTyp TEIJIOHOCHTENsI Ha BBIXOJIE M3 TEIUIOOOMEHHHKA M KOJINYECTBO
IepeiaBaeMoi TEIUIOTHI; IIPH 3TOM JIOJDKHA OBITh 3aJaHa IUIONIAb IOBEPXHOCTH TEIUIOOOMEHA

3 ompezeneHue pabodell MOBEPXHOCTH TEIUIOOOMEHA; MPH 3TOM JIOJDKHO OBITh M3BECTHO:
KOJIMYECTBO IIepeIaBaeMOil TETIJIOTHI U M3MEHEHHE TEMIIEPATyPhl TEITIOHOCUTEINECH

4 ompeneneHre MacCOBBIX PAaCX00B TEINIOHOCHTENEH

53 Kaxoe 13 nipeicTaB/eHHBIX BbIpaxKeHUi siBiasieTcs 3akoHoM HbloTona-Puxmana:

Loce epl (M) (1)

Q= -co By [100) (100}
A

ZQ:g(Tm—Tcz)F

3Q=0a(Tx—Ty)F

4q=-Agrad T

54 KoadduuueHT Tena00Taum oL —3T0:

1 IVIOTHOCTB TEMJIOBOT'O MOTOKA IIPH I'PAMEHTE TEMIIEPATyPbl PABHOM €ANHULIE

2 TETJIOBOH IOTOK, OTHECCHHBIN K €AMHUIIE ILTOMIA I

3 KOIMYECTBO TEIUIOTHI, MEpeIaBaeMoOe B EIMHHUIYy BPEMEHH 4Yepe3 HPOM3BOJIBbHYIO
IIOBEPXHOCTh

4 IUIOTHOCTH TEIUIOBOTO IIOTOKA MEXIy TEIUIOHOCHTEIEM M CTEHKOH NpH pPasHOCTH
TEMIIepaTyp B OAUH Ipayc

55 Ko>(ppuuuenT TenionpoBoaAHOCTH A — 3T0:

17



1 KONMYecTBO TEMJIOTHI, INEepelaBaeMoe B CIMHMIYY BpPEMEHH uepe3 IPOU3BOJIBHYIO
IIOBEPXHOCTh

2 IIIOTHOCTH TEIJIOBOT'O MOTOKA MPH IPAANEHTE TEMIIEPAaTYphl PABHOM €IMHHULIE

3 IUIOTHOCTH TEIUIOBOTO IOTOKA MEXKIYy TEIUIOHOCHTENEM M CTEHKOH IpH pa3HOCTH
TEMIIEpaTyp B OAWH Ipaayc

4 TEeruI0BOM MOTOK, OTHECEHHBINH K €AMHUIIE TIJI0IIAIN

56 Ykaxute, kKakoii KpuTepuii Nog00Us XapaKTepu3yeT HHTEHCUBHOCTH TelJI000MeHa
HA IPaHHIe CTeHKA-’KHIKOCTh:

—

1 uncno Hyccenbra Ny= 2"

—

A

. w

2 gucno PeliHonbica Re = —
v

3 uncno Hpaupmst pp - ¥

4 ancno 'pacroda g, — pgaTI®

VZ

57 YkaxuTe, KaKkoil KpuTepuii moao0ust onpenensieT XapakTep ABHKEHUS! JKUIKOCTH:
3
1 amcno Ipacroga g, _ PeATI

VZ

2 yueno Hpaupmst pp - ¥
a

3 yucno PeliHonbca Re =

—<|Z

4 yucno Hyccenbra \y ==~

58 Yka:kute, KaKoil KpuTepuii mMoxodusi onpeje/sieT BIAHsHUE (PU3NYECKHX CBOICTB
JKMJIKOCTH Ha TEIUIO0TAAYY:

1 uucno PeliHonbaca Re = ﬂ
v
2 yueno Hpaupmst pp - ¥
a
3 uncro Hyccensra Ny = %1
ATI
4 yucno I'pacrodpa Gr = Bgiz
\%

59 VYkaxkuTte, Kakoii KpUTepHii Mox00Ms1 XapaKkTepu3yeT HHTEHCHBHOCTH CBOOOJHOIO
JBHKEHHS KHIKOCTH:

1 uncno Ipasaras py =Y
a

et

2 uncno Hyccensra Ny =%

—

A

. w

3 gucno PeliHonbica Re = —
v

4 ancno 'pacroda g, — pgATI®
2
A\
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60 VYkaxkuTe NPUHOUNHAJBHYI0 Pa3sHHLY MeKIY TEIUIONPOBOJHOCTHIO ¥
Temionepenayeii yepes MI0CKYyI0 CTEHKY

1 Hanuume WM oTCyTCTBUE KO3()(HUIMEHTOB TEIUIONPOBOJHOCTH C 00EUX CTOPOH CTEHKH
2 HaJM4ue WK OTCYTCTBHE TEIUIOBOIO MOTOKA Yepe3 CTEHKY

3 HajuuMe WK OTCYTCTBUE TEMIIEPATYyPHOTO IPAJUSHTA

4 HanmMYMe WK OTCYTCTBHE KOI(D(PUIIMEHTOB TEIUIOOTAa41 ¢ 00EHX CTOPOH CTEHKH

61 UHTeHCcHpUKALNSA TenJ1000MeHa He00X0AMMa /ISl TOr0, YTOObI:

| MOBBICUTH pecypc TEIIO0OOMEHHOTO ammnapaTa

2 yAy4IIUTh MapaMeTphbl TEIIOHOCUTENS

3 BBIPOBHUTH TEMIIEPATypPHOE MOJIE TEIUIOHOCUTEIS

4 cHU3UTH TabapUTHI TEIUIOOOMEHHOTO arnmapara

62 Ilopsiok pacnosIoKeHHsl HOrPAHHYHBIX CJIOEB MO X0y MOTOKA:

1 TypOyseHTHBIH, TaMUHAPHBIH, I€PeXOAHbIH

2 naMUHAPHBIN, IEPEXOHBIN, TypOyICHTHBIH

3 nepBUYHBIH, IEPEXOIHBIN, BTOPHUHBII

4 naMuHapHBIH, TypOyIEeHTHBIN, HEPEeXOHbII

63 Ilepenoc TenJoThl B JAMHHAPHOM OrPAHMYHOM €J10€ IPOMCXOAUT:

1 TennonpoBOAHOCTBIO

2 KOHBEKILHEH

3 u3iy4eHueM

4 Tennonepenayeit

64 IlepeHoc TemaoThl B TypOYJEHTHOM NOTPAHUYHOM €J10€ NMPOMCXOIUT IJIABHBIM
odpa3om:

1 TennIonpoBOAHOCTBIO

2 KOHBEKIUEH

3 uznydeHuem

4 rennonepenayeit

65 IMorpaHuy4HbIii c/10i 00pa3yeTcsi MOTOMY, YTO:

1 umeeTcst TerI0BOH MOTOK MEX/y CTEHKOM U ra30M HIIH KUAKOCTHIO
2 oOTekaemMasi OBEPXHOCTD IIEPOXOBaTast

3 nosBisIeTCA TYpOYJICHTHOCTD IOTOKA

4 1a3 1 )KUIKOCTh 00JIAIAI0T BA3KOCTHIO

66 Temuionepenaya - 37T0:

1 npouecc nepeadu TEIIOTH B razax

2 nepezaya TEIUIOTHI OT XKUAKOCTH K razy

3 TEIUIONPOBOAHOCTD B KUIKHX MIIH Ia3000pa3HbIX Telax

4 mpolecc mepeaady TEIIOTHl OT OJHOIO TEMIOHOCUTENA K APYTOMy Yepe3 pa3felsionyto
UX CTEHKY

67 Beanunna, odpaTHasi ko3 puLHEHTY TenJjonepeaaun - 3T0:

1 compoTuBneHHE TeMIoNepeade

2 k03 HULKMEHT TETUIONPOBOAHOCTH

3 k03¢ GHULHEHT TEIIO0TAAYN

4 k02bPUIHSHT N3ITydeHUS

68 MaTtepuaJ Mo:keT ObITH Ha3BaH TEIJIOBBIM H30/IITOPOM, €CJIH Y Hero ko3 (¢uuueHt
TeNJI0NPOBOJHOCTH:

11<0,02 Br/(mK)
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2 A <0,2 Br/(m-K)

31 <2Brt/(MK)

41 <20 Br/(m'K)

69 B 3akone ®ypbe q = -A(dT/dn) 3HaK MUHYC XapaKTepu3yeT:

1 oTpuuaTenbpHOE 3HaYCHHE KO UIHEHTA TEIUIO0TAaY U

2 OoTpHULATENBHOE 3HAUCHHE KO3(D(PHUIIHEHTA TEIUIONPOBOJHOCTH

3 IPOTUBOIIOIOXXHOE HAIPAaBJICHNE IPaIeHTa TEMIIEPATyPHI X TEIUIOBOTO IIOTOKA

4 IPOTHBOIIOJIOXKHOE HANIPABJICHUE TEIIOOTIAYH U TEILIoNepeiaun

70 3nauenue uymucaa Re,p, Xapakrepusyiomee B TpyOe Iepexoj JaMHHApHOIO

NMOTPAHUYHOIO CJ1051 OTOKA B TYPOY/ICHTHBIH COCTAaBIsIeT:

T.K.:

12300

210000

323000

4100000

71 O606mennoe ypapuenue temiooomena Nu = Re"Pr"Gr” nozsoasier paccuurars:

1 uncno IpanaTis i BaKHBIX HHXCHEPHBIX MIPHIIOKCHUI

2 yucno I'pacroda asst BaXKHBIX HHKCHEPHBIX PHIIOKECHHH

3 TemnooTAAdY AJIS BaXKHBIX HHKCHEPHBIX MPHIIOKECHUI

4 TEerIoNnpPOBOJHOCTD JUISl BaXKHBIX HHKEHEPHBIX NPUIIOKEHUH

72 TemsooTaa4ya npu TypoyJeHTHOM pe:KMMe TedeHMs! Bbllle, YeM NPH JAMHHAPHOM,

1 ¢ nomouplo TypOYJIEHTHBIX IyJbCallMi HHTEHCHBHO INEPEHOCHTCS TEIUIOTa, HEXEIH

TCIUIONPOBOAHOCTBHIO

2 TypOyJeHTHbIE MyJbCALMU JAIOT 0o0Jiee BBICOKOE T'HUAPOCONPOTHBICHUE, HEXEIH

JIAaMAHAPHBIA IIOTPAHUYHBIA CIIOH

3 B mepBOM cirydae OoJiee BBICOKas TEIUIONPOBOIHOCTD IIOTOKA
4 B IEpBOM CITydae €CTh H3JIydCHHUE
73 Ko3¢¢uuueHT TeNI0NPOBOAHOCTH BO3PACTaeT B CJIeyIOIIel Moc/Ie10BaTeJIbHOCTH:

1 BO31yx, epeBo, CTallb, ATIOMUHUI, MEIb
2 nepeBo, BO3IyX, CTajlb, aJIOMUHUN, Meb
3 BO31yX, AEPEBO, AIOMUHUMN, CTaJb, MEIb
4 BO371yX, IEpEBO, CTAJb, MEb, ATFOMUHHAN
74 Ilepexoa JaAMHHAPHOI'0 NOrPAHMYHOIO €JI0s1 B TypOYJIeHTHBII CBsI3aH:

1 ¢ BHIOM TETIIIOHOCHUTEIS

2 ¢ motepei MOTOKOM YCTOHUNBOCTH
3 co 3HaUCHHEM CKOPOCTH ITOTOKA

4 ¢ BA3KOCTBIO ITOTOKA

75 CBoOo1HAS KOHBEKIMSA:

1 xapakrepusyercss Ooiee BBICOKMMH  KO3(PQUIMEHTAMH TEIUIOOTHAYH, HEXKEIN

BBIHYKICHHas1

2 xapakTepusyercs 0ojee HU3KUMHU KO3 PUIIMEHTAMH TEIUIOOTIAYH, HEXKEN BBIHYKICHHAS
3 BooOIIE HE XapakTepu3yeTcs KO3 GHUINEHTOM TEIUIOOTAaYH
4 uMeer MNPHUMEPHO OJMHAKOBbIE KOA()(MHLUMEHTHl TEIUIOOTAAYH C  BBIHYKICHHOI

KOHBEKIHCH

76 YkaxuTe, KAKOBbI OCHOBHbIE IPUHIHUIIBI CAMO0OPA30BaHUS:
1 HenpephIBHOCTD
2 1eJIeHapaBIeHHOCTD
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3 WHTErpaTUBHOCTh
4 co3uaaTeNIbHOCTh
77 YkaxkuTte, KaKHe MCTOYHMKHM 3HAHUH He00X0AMMO HCHOJb30BAThH AJs Tpouecca

CaMOOﬁpaSOBaHI/lﬂ:

1 nutepaTypy (METOANYECKYIO, HAYYHO-TIOMYJIIPHYIO | Jp.)

2 ceTh UHTEPHET

3 ceMHHApHI U KOH(epeHIUH

4 cMmeKalky

78 YkaxkuTe, YTO OTHOCHTCS K KOHEYHOMY pe3y/IbTaTy Hpouecca caMoodpa3oBaHus

CTY/AEHTA:

1 noBBIIEHHE Ka4eCcTBA OCBOSHUS NpeMeTa

2 pa3paboTKka HOBBIX HAEH U H300pETEHHNI B IPEACTABICHHON 001aCT! 3HAHUH
3 cHOpOBKa

4 Bons

3.2 TunoBble BONPOCHI K 3K3aMeHY no AucuuminHe «TemioTexHuka» B ycTHOI (popme

IK3aMeHAMOHHBIH OmieT Ne 1
1 OcHoBHble TOHATHUS H ompenenacHUs. OCHOBHBIE TEPMOAMHAMHYECKHE ITapaMeTpPhI

COCTOSIHUA

2 OCHOBHBIC TIOHATHS 1 OonpeaciIeHust TCOpun TEII000MeHa.

IK3aMeHaAllMOHHBIN OnJteT Ne 2

1 YpaBHeHue cocTOsIHUS UEaIbHOTO rasa.
2 Crioco0bl mepeiayr TerIoThl. TermIonpoBoIHOCTb.

IK3aMeHallMOHHBIN OnJteT Ne 3

1 TlepBeIii 3aKOH TEPMOANHAMUKH U €T0 (pU3UYECKast CYIIHOCTb.
2 IlepeHOC TEIIOTHI TEILIONPOBOAHOCTBIO TIPU CTALHOHAPHOM PEIKHUME.

IK3aMeHaAlMOHHBIN OnJteT Ne 4

| AHanuTHYECKOE BBIpaXXEHHE IIEPBOT0 3aKOHA TEPMOJIMHAMHKH.
2 TeruionpoBOAHOCTE MHOT'OCJIONHOM MI0CKOM CTEHKH.

IK3aMeHaAIlMOHHBIN OnJteT Ne 5

1 Metonps! caMmooOpa30BaHHUSI.
2 KOHBEKTHUBHBIN TEIIIOOOMEH.

IK3aMeHALUOHHBIH OujieT Ne 6

1 BTopoii 3aK0H TepMOANHAMUKHI. DHTPOIHSI.
2 Temn000MeH U3ITyuYeHUEM.

IK3aMeHAUOHHBIH OujieT Ne 7

1 Obmas popmynupoBKa BTOPOTO 3aKOHA TepMOouHaMUKH. Pabora nukia.
2 TuddepennmanbHOe ypaBHEHHE KOHBEKTHBHOTO TEIUI0OOMEHA.

IK3aMeHAUOHHBIH OusieT Ne 8

1 Ipsmoit nuxn Kapno.
2 O60011IeHHbIC YpaBHEHHUSI KOHBEKTHBHOT'O TEILIOOOMEHA.
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IK3aMeHaAIMOHHBIN OnJteT Ne 9

1 O6parnsit nuka Kapho.
2 PacyeTHble 3aBUCUMOCTH JUIs ompejieeHus kKodpduienToB TermiooTaaun. Tennooraaya

TIpU BBIHYXJCHHOM TCYCHUU TCIIJIOHOCUTEIIA.

IK3aMeHalMOHHBIN OnJteT Ne 10
1 AHanu3 TepMOAMHAMHYECKUX IPOIIECCOB HICATBHOrO ra3a. M30XOpHbIH M H300apHBIH

HPOLIECCHI.

2 CnoxHble BUIBI TemiooOMeHa. Terutonepenaya.

IK3aMeHAIMOHHBIH OmsteT Ne 11
1 AHamm3 TepMOAMHAMUYECKMX MPOLECCOB HJEaIbHOrO rasza. l3orepmudeckuit u

annabaTHBIA ITPOLIECCHI.

2 Ten000MeH U3ITyueHUEM.

IK3aMeHAIMOHHBIH OmiieT Ne 12

1 INomurponHslil mpouecc U ero 06001IaroIee 3HAaUEHUE.
2 Teruonepenaya yepes MIOCKYIO CTCHKY.

IK3aMeHAMOHHBIH OmiieT Ne 13

1 VineanpHbIe IMKIIBI TOPIIHEBBIX JBUTATENICH BHYTPEHHETO CTOPAHUSL.
2 OCHOBBI pacyera TemI000MEHHBIX alapaToB.

IK3aMeHAMOHHBIH OmiieT Ne 14

1 Cpasrenne nukinos JIBC.
2 TeronpoBOAHOCTb.

IK3aMeHAMOHHBIH OmjieT Ne 15

1 Braxxslif BO3IyX.
2 OCHOBBI TEIIOBOTO pacyera TerI000MEHHBIX alnapaToB.

IK3aMeHAMOHHBIH OnjieT Ne 16

1 BoasHoii map u npouecc npeodpazosanus B P-V nuarpamme.
2 Tensi0BOM pacyeT peKylepaTUBHOTO TEIIIOOOMEHHHUKA.

IK3aMeHAMOHHBIH OmiteT Ne 17

1 BoxsHoit map u nponecc npeodpasosanus B T-S u h-S nuarpammax.
2 OnTumanbHOE MPOCKTHPOBAHUE TEMNIO0OOMEHHHKOB.

IK3aMeHAMOHHBIH OmiieT Ne 18

1 Braxusrit Bo3nyx u H-d quarpamMma Biia>xHOTo BoO3Iyxa.
2 OCHOBHBIC TIPHHIMITBI CAMOOOPA30BaAHHS

IK3aMeHAMOHHBIH OnsieT Ne 19

1 IlepBblil 3aKOH TEPMOJANHAMUKH.
2 TeronpoBOAHOCTb.

IK3aMeHAMOHHBIH OmsieT Ne 20
1 ITMKIIBI TApPOCHIIOBBIX YCTAHOBOK.
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2 TlepeHOC TEMIOTHI TEIIONPOBOJHOCTBIO MIPH CTALOHAPHOM PEXKIME.

IK3aMeHaAlMOHHBIN OnmteT Ne 21

1 Iyl Penkuna.
2 KOHBEKTHUBHBIN TEIIIOOOMEH.

IK3aMeHaAllMOHHBIH OnmJteT Ne 22

1 ITapoBast XonoIMIIbHAS MAIINHA.
2 KoneuHbIil pe3ysbTat mporecca caMmooopa3oBaHusl.

IK3aMeHAMOHHBIH OmjieT Ne 23

1 BTopoii 3aKOH TepMOANHAMUKH.

2 OCHOBBI pacyera TemI000MEHHBIX alapaToB.
IK3aMeHaAlMOHHBIN OmJteT Ne 24

1 TepMoxMHAMHYECKHIl aHAIIN3 NIPOLIECCOB B KOMITPECCcopax.
2 O60011IeHHbIE YpaBHEHHUSI KOHBEKTHBHOT'O TEILIOOOMEHA.

IK3aMeHaAllMOHHBIN OmJteT Ne 25

1 TepmonnHaMuueckuii aHaIM3 NPOLIECCOB B KOMIIPECCOPAXx.
2 PacueTHble 3aBHCHUMOCTH JJIs ONpEeAeNeHUs Kod(pQuIMEHTa TeluooTAaud NpH

BBIHYXXJICHHOM TCYCHUU TCIIJIOHOCUTEIIS.

IK3aMeHaAlMOHHBIN OnJteT Ne 26
1 OcHoBHble mOHATUS U ompeneneHusi. OCHOBHbIE TEPMOJHMHAMUYECKUE MapaMeTphl

COCTOSIHUS.

2 TemnonpoBOIHOCTS.

IK3aMeHAUOHHBIH OmiieT Ne 27

1 YpaBHeHue coCTOSIHUS UEaIbHOTO rasa.
2 TemooOMeH HU3ITyYCHUEM.

IK3aMeHAMOHHBIH OmiieT Ne 28

1 IlepBblii 3aKOH TEPMOIUHAMUKH.
2 Terutonepenaya yepe3 MIOCKYIO CTCHKY.

IK3aMeHAUOHHBIH OmjieT Ne 29

| AHanuTHYECKOE BBIpaXKEHHE IIEPBOT0 3aKOHA TEPMOJMHAMHKH.
2 OCHOBHBIE MOHSTHS M ONPEETICHHS TEOPHHU TEMI000MEeHa.

IK3aMeHAMOHHBIH OniieT Ne 30

1 TermnoeMKOCTh Tra30B U MOHSATHE SHTAJILITHH.
2 TernonpoBOAHOCTb.

IK3aMeHAMOHHBIH OmiteT Ne 31

1 Bropoii 3ak0H TepMOIMHAMHUKA. DHTPOIIHSL.
2 Knaccudukarms TeruiooOMEHHBIX alapaToB.

3.3 TunoBble BApHAHTBLI 33JaHMil /151 KOHTPOJbLHOH paboThl MO AMCHHIIMHE

«TemnoTexHuKa»
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3apaua 1

o o
Havanenas Temnepatypa Bosgyxa t; = 150 C, macca m= 1,0 xr. Haiitu pa6ory
N3MEHEHHs 00beMa, N3MEHEHHE BHYTPEHHEH 3HEPTUH U MOJIBEICHHYIO TEIIOTY IPH ITOJUTPOIIHOM

pacuMpenuu BO3jyXa 10 JaBienus P, = 0,1 MIla u temneparyper t, = 27 °C. Tokasarens
nonutponsl N = 1,2. M306pa3uts npouecc B PV — KOOPAUHATAX.

3apaua 2

Bosxyx maccoii 1 Kr npu HauadbHOM JABICHHHM Py = 16x10° rlla u Temneparype t, =

177 °C paciupsieTcst anuabaTHO 0 JABIECHUS P, = 4,5x10° rlla. OnpenenuTs TeMrneparypy

BO3/[yXa B KOHIIE pacLIMpEeHHUs, U3MEHEHHE BHYTPEHHEN sHepruu u padory npouecca. M300pasursh
IpolLecc B PV — KOOpAUHATAX.

3agaua 3

B nopineBoMm aBuraTesie BHYTPEHHEIO CrOpaHHs rasbl C HayalbHOM TemmepaTypoil t; =

1500 °C u naBuennem p; = 3,0 MIla pacumpsercs momuTponHO (n = 1,2) 10 JaBIeHUS P, =
0,3 MITa. OnpenenuTs paboTy paciuMperus U u300pasuTh npouecc B PV — u TS — koopannarax
(ra3sl 00Ja1al0T CBOMCTBAMHU BO3MyXa).

3apaua 4

1 xr Bo3ayxa mpu HauanbHOM naBienuu Py = 0,4 MIla u temneparype t; = 100 °C
U3MEHSAET CBOE COCTOSHHE N0 NaBneHus P, = 0,1 MIla. Onpenenurs KOHEYHYIO TEMIEPATYPY H

COBEPUICHHYIO paboTy, €ClIM TpolecC HPOUCXOIWT: a) HM30XOpHO; 0) ammabatHO. M300pasuTh
NPOLIECCHl B PV — KOOPAMHATAX.

3apaua 5

Bo3nyx npu HawanpHbix JasineHun 0,5 MIla u Temmneparype 40 °C  amuaGarno
pacumpsercs no nasiaenus 0,15 MIla. Bo ckonbko pa3 H0JKEH YBEJIUYUTHCS €ro 00beM U KaKoBa
Oyner koHeuHas Temrneparypa. Onpenenuts paboty pacmupenus. M3o00pasuts npouecc B pV — u
Ts — xoopauHarax.

3agaua 6

1,5 Kr Bo3yXa CXMMAIOT IIONMTPONHO oT Py = 0,09 MIla u t; = 18 °C 1o nasnenns

p, = 1 MIla. Temneparypa mpu 3ToM nosbimaercs jo t, = 125 °C. OnpenenuTs moka3aTeib

MOJIUTPONBI, KOHEYHBI 00BEM, 3aTpaueHHyI0 pPabOTy M KOJMYECTBO OTBEJICHHOH TEILUIOTHI.
H3006pazuts npouecc B PV — KOOPAMHATAX.

3agaua 7
B momurpornHOM mporecce 3aiaHbl CIEAyIOIME NapaMeTpsl: Py = 1x10° rlla, t,= 27

°C, p; = 1x10* rlla, vy, = 0,12 M/kr. OnpeseNuTh TOKasaTelb MOIUTPOMBI, TOIBEICHHOE

KOJIMYECTBO TEIUIOTHI M pabory mpouecca it 1 kr Boszgyxa. M3o0pasuth mpouecc B PV —
KOOpJHHATaX.

3agaua 8

OObeM Bo3gyxa npu aaumabatHoM cxatud B uwnuHipe JIBC ymenbmaercs B 12 pas.

Hauanphas Temneparypa Bo3ayxa mepej cxatuem ty = 77 ®C, HauansHOe JaBICHHE p; = 0,09
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MIla. Omnpenenuts TeMreparypy M JaBlieHHE BO3Iyxa mocjie cxatus. M300pa3uTh mporecc B
pv — u T's — koopaunarax.

3agaya 9
Bo3ayx B xomuyectBe 1 Kr npu M30BITOYHOM JaBieHHd, paBHOM 1 aT u temneparype 27
V] .~
C pacumpsieTcs aquabaTHO 10 KOHETHOTO 0OBEMa V,=10 M. Omnpenenute Ha4adbHBIA 00bEM

1 paboTy, coBepiIaeMyo Bo3ayxom. U306pasuts npouecc 8 pV — u T'S — koopaunatax.
3agaua 10

1 kr Bo3jgyxa mpu HayaibHOH Temmeparype t; = 30 °C u naBuennu p; =0,1 MIla
CKMUMaeTcs aauabaTHO 10 KOHEYHOro JaneHus P, = 1,5 MIla. OnpenenuTs KOHEUYHbIH 00beM,
KOHEYHYI0 TEMIeparypy M 3aTpaueHHyio pabory. M3o0pasuts mpouecc B pv— un Ts—

KOOpP/JMHATAX.
3amava 11

1 kr Bo3ayxa npu pasnenuu Py = 0,5 MIla u temneparype t; = 111 °C pacmmpsercs
HOJIUTPOITHO JI0 JaBlneHus P, = 0,1 Mlla. OnpenenuTs KOHEYHOE COCTOSHHME BO3yXa, H3MEHEHHE

BHYTPEHHEH 5SHEpPIUWH, KOJIMYECTBO IIOJBCICHHOW TEIUIOTHI M IONYyYeHHYI0 paboTy, eciu
HoKa3aTesb nonutponsl n = 1,2. M306pa3uts npouecc B PV — KOOpIHHATaX.

3apaua 12
Bo3nyx maccoit 1 kr cxxumaetcst u3obapHo (P = 14x10° rTla) oT HaYanbHOTo 0GBEMa V=
0,1 M/KT no v, = 0,07 M/KT. OnpenenuTh nepemnaj TeMIepaTyp B HpoILecce, OTBEACHHOE

KOJIMYECTBO TEIUIOTHI, U3MEHEHHE BHYTPEHHEH dHepruu u paboTy mpouecca. 1306pasuth mpouecc
B PV — KOOpJHMHATAX.

3agaua 13
1 Kr BO3ayXa MOJMTPOITHO PACIIUPSCTCS OT HAYaJIbHOTO JaBieHus 12 ar mo 2 aT, npuuem

o
00beM ero yBenmuwics B 4 pasa. Hauwanbmas temneparypa pasma 127 °C. Onpenenuts
MOKa3aTesb MOIMTPOIBI, HAYaNbHBI M KOHEUHBIH OOBEMBI, KOHEYHYIO TEMIIEpaTypy H paboTy
pacmmpenus. M300pa3uts nporecc B PV — KOOpAUHATAX.

3anava 14
B nopimneBom pBuraTesne BHYTPEHHEIO CrOpaHHs rashl C HAadalbHOM TemmepaTypoil t; =

2000 °C u maBneHueM p; = 3,5 MIla pacumpsrorcs amuabatHo. Onpenenurs paboTy
pacmpenus no nasnenus 0,1 MIla (paGouee Teno - Bo3myx). M300pasuth mpouecc B pV— u
Ts — xoopauHaTax.

3apaua 15

1,5 Kr Bo3[yXa CKHMMAIOT MOJUTPONHO oT Py = 0,09 MIla u t; = 18 °c 710 JaBJIEHUS

p, = 1 MIla. Temneparypa npu 3ToM nopbimaetcs g0 ty = 125 °C. OrmnpenenuTs MoKa3aTelb

MOJUTPONBI, KOHEYHBI O00BEM, 3aTpPaueHHyI0O pPabOTy M KOJMYECTBO OTBEJICHHOH TEILIOTHI.
H3006pazuts npouecc B PV — KOOPAMHATAX.

3apaua 16

OnpenenuTh MOKa3aTedb IOJUTPOINBI, IOJBEJCHHOE KOJMYECTBO TEIUIOTHI U PaboTy
nporecca MpU M3MEHEHHUH COCTOSHUSI Bo3ayxa (1 Kr), eciii M3BECTHBI CIEAYIOIINE HapaMeTphl:
p; = 100 xITa; t; = 27 0C; p; = 104 rlla; v, = :0,12M3/KF. H3006pa3uTts mpouecc B PV —
KOOpJHHATAX.
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3apaua 17

HauaneHoe coctosHue Bo3myxa ompenensiercss napamerpamMu: py = 1 MIla u v, = 0,5
w/kr. Haiiti KoHCUHBIE 06BEM M TEMIIEPATypy TPH H30TEPMHUECKOM CHKATHH 10 IaBIeHHs 3,0
MIla u onpenenuTs padoty cxarus. N306pasuts npouecc B pV — u TS — koopauHarax.

3agaua 18

Bosnyx maccoii 1 kr npu temmeparype t; = 15 °C u maBnenun p; = =7x10° rlla
pacumpsieTcs u300apHO 10 oObema V, = 0,2 M/KT. OnpenenuTs KOHEUHYIO TeMIepartypy,
MOZIBEICHHOE KOJIMYECTBO TEIIOTHl M pabory mnpouecca. M3obpasuth mnpouecc B PV —

KOOpJHHATAX.
3agauya 19
Jlns m3MepeHust MasbIX M30BITOUHBIX IABICHUH WM HEOOJBIINX Pa3peXeHHH NPUMEHSIOT

MukpomaHometpsl (PucyHnok 1.1).

1 - BO3Ayx0BOA
2 - TpybKa M1KpomaHoMeTpa 1

Pucynok 1.1 — Cxema B0o31yX0BoJa 1 MUKPOMaHOMETpa

Onpeznenuts abCOMIOTHOE AABJICHHE B BO3AyXoBozae 1, eciu JuMHA CTON0A JKMAKOCTH B
TpyOKe MUKPOMAaHOMETpa 2, HAKJIOHEHHOH MO YIJIOM 300, paBHa 180 mm. PaGouas sxuaKocTs —
CHHpT, IIOTHOCTRIO P = 0,8 r/em’. Tlokasanus 6apomerpa 0,1020 MIla. [/laBneHue BbIpa3uTh B
Mmeranackansax (MIla), MmuamMmerpax pTyTHOro crojida (MM. pT. €T.) U B KMJIOrpaMM-CHJIaX Ha
KBaJpaTHbIHA caHTIMETp (Kre/em?)

3agaua 20

B tpy6kxe manomerpa | (Pucynok 1.2), coepunsromeiicst ¢ okpyxaromei cpenoi, mMeercs
cron6 Boapl BeicOTOM 50 mMMm. Ompenenuts JaBleHHe P B pecuBepe 2 M BBIPa3sUTh €ro B
kunonackansix (klla), ecnu pasHOCTh ypoBHE#l pTyTH B MaHOMeTpe coctaBisier 120 mm, a
GapomeTpudeckoe faBneHne Pg = 0,95 atm. [2].
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1 - Tpybka maHomeTpa

2 - pecuBep
1 = F
s /,:-— p
s
B 2
n
Y
s
s
o
o
n
= -

Pucynok 1.2 — Cxema pecuBepa U MaHOMETpa

3amava 21
ITnockas cTalnbHas CTEHKA MapoBOrO KOTIA ¢ KOA(QHIMEHTOM TEIUIOMPOBOIHOCTH A =

Bt
45,4 —— u TonuuHOil & = 20 MM, OMBIBAETCS € OJIHOI CTOPOHBI FOPSYMMH [a3aMH, a C JAPYroil

M .
CTOpOHbI — Bozto# (PucyHoxk 1).

t,oC

Pucynox 1 — PacnpenpeneHue TtemmepaTypbl IpH Iepeiade TEIUIOTHI MEXIY IBYMS
TEIIOHOCHTEIISIMU YePe3 IIOCKYIO TPEXCIOHHYIO CTEHKY
IIpudyem co cTOpOHBI BOJBI CTallbHas CTEHKAa MOKPHITA CIOEM HaKHUIU (kHaK = 2,325

T T
——) TonmmHOH & = 4 MM, a CO CTOPOHBI [a30B — CIIOEM CakKH (A gy = 0,1163 ——)
K M- K

M-

HaK

TOMUUHOR O ypuy = 2 MM. Temmeparypa rasos tm1 = 800 °C, Bommi th = 200 °C,

T
KOS(i)(bI/II_II/ICHT TEIJIOOTAAYM OT ra3oB K CTCHKE (Xl = 46,5 27 U OT CTCHKH K BOJIC G‘Z =

Bt .
1163 —5 . Haittn koo duument temnonepenaun K or apMoBbIX raso k Boze, INIOTHOCTH
M°-K
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e

TEMJIOBOI0 NOTOKA (| M TEMIEPATyphl IOBEPXHOCTEH TPEXCIOMHOM MIIOCKOH CTEHKH tcl , te

2 3

u tc4 .
3amava 22
Bannon, emkocThio 70 1 HAaNONHEH KUCIOPOAOM lOz' CO CIENYIOIUMH IapaMeTpaMu:

p=98arm., t= 120 °C. OrnpenenuTh Maccy KUCJIOpo/a.
3apaua 23

[InotHocTs Bo3ayxa P npu gasiaenun 102,365 kIla u temmneparype 0 °C pasHa 1,293

K/, Uemy Oyaer paBHa INIOTHOCTh BO3/yXa Ipu Temmepatype 20 °C u gasnernu 1500 kIa?
3apaua 24
B 6anmnone emxocteio 100 51 comepxutes kucnopoa maccoit 117 kr mpu Temneparype 20

0
C. OnpenenuTs 1aBneHre KUCIOPOIA B OAIUIOHE, €CITH Macca MOpOXHero Gamona 102 Kr.

3agaua 25
Jlns aBTOTE€HHOM cBapku npuBe3ny O0aJutoH kuciopoaa BMectuMmoctsio 100 1. Haiitu maccy

kucnopoza, eciu ero aasiaenue 10,8 MIla npu Temneparype 17 °C. Hapyxnoe nasiaexue 100
klla.

3agaua 26

B Oamnone emkocThio 40 J1 HAXOAWUTCS KHUCIOPOA TpH jAaBieHud 112 aT. mo maHoMmeTpy,

Temmneparypa ero 37 0C, atMocepHoe maBieHue paBHO 736 MMm. pr. cT. Onpenenautb Maccy
KHCJIOPOAA M €TO0 TUIOTHOCTb.

3agaua 27

Onpenenuts KOIMYECTBO TEIUIOTHI, KOTOPOE HEOOXOAMMO IOJIBECTH K 3 KI BO3JyXa,

HaXOJIALIEr0Cs B 3aKPHITOM COCYJIE U UMEIoLIero Temneparypy t; = 0 °C u masnenue p; =01
MlIla, 400l HarpeTh ero 10 Temmneparypst 500 °C OnpenenuTs KOHEUHOE AaBICHHE.

3apaua 28
OmnpenenuTh KOJMYECTBO IOABEICHHOIN TEIIOTHI M paboTy, coBeplIaeMyi0 2 KI a3oTa

INZ l, npu ero u3o6apHom Harpesanuu ot 100 go 600 °C, ecu nasnenne p = 1 MlIla.

3agaua 29
Bosayx, maccoit 10 kr pacumpsercs uzorepmuuecku npu t= 400 °C or HauanbHOTO
naenenns Py = 800 xIla 1o koHEyHOro 00BEMa Vz =5m. Omnpenenute HadalbHBIA 00BEM,

KOHEYHOE JIaBJICHHE U PabOTy PaCIIUPEHHUSI.
3amaua 30

Kucnopon lOzl B KOJIMYECTBE 2 KI' aquabaTHO PacIIMPsETCs] OT HAYaJbHOTO COCTOSHUS
1]
p; = 1,0 Mlla u tl = 227 " C 10 KOHEYHOTO COCTOSHHUS, ONpEZIENAEMOro IaBNeHueM P, = 0,1

MIIa. Onpenenuts KoHedHsie mapamerpsi raza (V, u t,) u paboty paciupenms.

3amauya 31
1 Kr Bo3ayxa MOJUTPONHO PACHIMPSIETCS OT HAYaJbHOIO AaBieHHs 12 aTM 10 KOHEYHOTO

0
nasnenus 2 atM. HauansHas Temmneparypa Bosayxa pasna 127 © C. Tlokasatens nonutpornst N =

28

1,2. OmpenenuTh HadalbHBIH M KOHEYHBIH OOBEMBI, KOHEYHYIO TeMIepaTypy H paboTy
pacuIupeHus.

3apaua 32

1 Kr Bo3ayxa COBepLIaeT IMKJI C MOABOJOM TEIIOTHI npu V = const. HavanbHoe

(1)
abcomoTHoe JaBienue Bo3ayxa Py = 0,1 MIla, nayansHas Temneparypa t; = 17 C, a crenens

kJx

cKatusl € = 4,5. Konunuectso nonseneHnoi B uukine temiorsl ¢ = 1380 ——. Omnpenenurs
KI’

napaMeTpsl BO3JyXa B XapakTEPHBIX TOYKAX LMKIA, MOJIE3HYI0 padoTy 3a IMKI U KOJMYECTBO
OTBEICHHOMN TEIUIOTHI.

3agaua 33

L{MKJI ¢ MOABOAOM TEIUIOTHI IIPHU MOCTOSHHOM 00BbEME ONpPEeieH CIACAYIOIUMU TaHHBIMH:

HayaNbHEIEC MapamMeTpsl pabodero Tena py; = 0,1 MIIa, t; = 10 °C, a crenens cxarus € = 7,5,

napienue p3 = 6,3 MIla. Pa6ouee Teno — 1 kr Bosayxa. Onpenenuts tepmuueckuit KT u

paboty 1uKia.
3apaua 34
Jns nuxna JIBC ¢ mogBoxoM TEILIOTH! B Ipolecce P = const ONPeneNuTh TePMUYCCKUH

KIIJT 1, paGory mukma 1, u komidgecTBo [OIBEICHHOM TEIIOTHI (g, CCIH H3BECTHO: pabouce

Teno — 1 Kr Bo3ayXa, HauajlbHBIE ApaMeTphl Bo3ayxa Py = 0,1 MlIla, t; = 0 °C, masneuue B
KOHIIE MoJBOJA TemnoTsl P3 = 5,2 MIla, pacmmmpenne pabouero Teia NPOMCXOAUT JIO JABJICHHUS
p4 = 0,4 MIla.

3amgaua 35

HIISI IUKJIa HBC CO CMCUIaHHBIM ITIOJABOAOM TCIUIOThHI OIPEACINTDh pi’ v

T,

i BCCX

i

KpaHUX To4yek npoueccoB u tepmudeckui KIIJ co cnenyrommnmu nannbivu: py = 0,1 Mlla,

t,=0 °C, p; = 5 Mlla, p5 = 0,25 Mlla, KOJIMYECTBO TEMIOTHI, MOJBEACHHONW B H300apHOM

“ KH)K
npouecce (; = 400 ——, pabouee Teno — 1 Kr Bo3myxa.
KI'

3apaua 36

JIsl upeanbHOro LUKIA MOPLUIHEBOIO ABUraTels ¢ MOABOAOM TEILUIOTHI Ipu V = const
ONPEJENNTh IapaMeTPhl BCEX OCHOBHBIX TOYEK, IIOJIE3HYIO YJICIbHYIO pPabOTy, yIEIbHbIE
KOJINYECTBA MOABEJCHHON M OTBEeIeHHOU TernoThl, Tepmudeckuit KITJ| nukma. JlaHsr: P = 0,1

1)
MIla, t; = 47 °C, crenens cxarus € = 4,0, crenens nosbiwenns nasnenns A = 4,0. PaGouee

TEJNO — BO31yX. TemIoeMKoCTh paboyero Tesa NPHHSITH TOCTOSHHOM.
3angaua 37
JU1st maeanbHOTO LMK MOPIIHEBOrO JBUTATeNs C MOABOAOM TEIUIOTHI mpH P = const

ONPENENNTh IapaMeTpbl BCEX OCHOBHBIX TOYEK, IOJIE3HYIO YICNIBHYIO paboTy, yAeIbHOE
KOJIMYECTBO IIO/IBEICHHONH M OTBEAEHHOH Terotsl, Tepmudeckuii KIIJI nukma. Jlansr: P = 0,1

MIla, t; = 73 0C, crenenb cxarus € = 20, cTeneHb NpeIBAPUTENBLHOTO pacuiuperus P =2,

pabouee Teno — Bo3ayX. TerioeMKocTh pabovero Tena NpUHsATh IOCTOSHHOM.
3agaua 38
B 1K€ MOPIIHEBOro JABUTATENsi BHYTPEHHErO CroOpaHHsi CO CMEMIAHHBIM MOABOIOM

1]
TeIUIOTHl HauanbHoe nasneHne Py = 0,1 MIla, HauansHas Temmnepatypa t; = 27 ° C, crenens
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K

ckatust € =15, KonmM4ecTBO TOJBENEHHOH TEIIOTHI q; = 1340 , TIOKa3aTesb aguadaThbl

KI
k =1,4, makcnmanbnoe nasnenne B uukne p3 = 5,5 MIIa. Pa6ouee teno — Boznyx (R

Mok
kr-K
pacuipenuss U paboTy IHKIA, KOJHYECTBO OTBeIeHHOW TeruioTel, Tepmuueckuidi KI1J umkma, a
tarke repmuuaecknit KI1/1 nukna KapHo 17151 mosrydeHHBIX IPEAeIoB TeMIepaTyp.

3apaya 39
B mukie nopiHeBoro ABUraTesns co CMEIaHHbIM OABOJOM TEIUIOTHI Ha4aJIbHOE JaBJICHUE

BO3T

287 ). Omnpenenutb mapaMeTpbl B XapaKTEpHbIX TOYKaX LHKIA, pPabOTy CHKaTHs,

p; = 0,1 MIla, nauansHas Temmeparypa t; = 27 °C, crenens cxarms € =12,7, crenens

nosermenus nasnenns A = 1,4, crenens npeasaputensuoro pacumpenns P = 1,6 . Pabouee Temo

(IS IS
— BO3/yX, TEIIOEMKOCTH IPHUHATH MOCTOSHHBIMU (Cy = 0,72 ———; Cp = 1,01 —).
kr-K kr- K
Omnpenenuth mapaMeTpbl B XapaKTEPHBIX TOUKAX LHUKIA, pabOTy CHKaTHs, PACIIMPEHUS U paboOTy
LUKJIa, yJeIbHbIe KOJMUECTBa MOIBEICHHOM U OTBeieHHO! TerIoThl u TepMuueckuit KIT/I mukoa.
3amaua 40
Jlng nmkna gBuUraTens BHYTPEHHETO CrOpaHMs C KOMOMHHUPOBAHHBIM IMOIBOIOM TEIUIOTHI

pacxoxn Tommsa coctabnsgeT 0,035 kr ma 1 kr paGodero Tena. HavanbHele mapameTpel: Py =

0,0882 MIla, t; = 50 °C. Crenens cxarns € = 10 . Makcumanbhoe nasienue B uukie 4 MITa.
Onpenenuts Tepmuueckuii KI1JI 1 0110 TEIIOTHI TOMIMBA, NOABENEHHOI B polecce P = const.

p M:x .
Tenora cropanus TOIUIMBA QH = =29,26 ——— . PaGouee Teso 00saaeT CBOMCTBAMHU BO3/yXa.
KI'

3anaua 41
JIns nMKiIa JBUraTens BHYTPEHHETO CIOPaHUsS CO CMELIAHHBIM IOABOAOM TEIIOTHI PACXO[|
toruuBa cocrasisieT 0,035 kr Ha 1 kr pabouero Tena. Hauanbhas temnepaTypa B nukiie paBHa 50

o o
C, maxcumanbnas TemmepaTtypa 2000 K. Onpenenuts Tepmuueckuit KIIJI, eciu u3MeHeHue

KJx
SHTPONMHU B MPOLECCE IMOABOJA TEIUIOTHI NPH HOCTOSHHOM JaBiaeHMH paBHo 0,32 ———, a
kr-K
p K/JlK N
Teruiora cropanus tormsa Qf = 29,3 . Pabouee Teno o6aanaer cBoHCTBAMH BO3yXa.
KI'

3.4 TumoBble BONPOCHI JAJIS CAMOCTOSITEJbHOIl PadoThl CTYAeHTOB MO JMCHHUILIMHE
«TemnoTexHuKa»

1 INepeuncanure cIOCOOBI OyYESHUSI HU3KUX TeMITepaTtyp?

2 Kakue BeliecTBa NIPUMEHSIOTCS B KauecTBE pabovero Teia B X0JIOJUIbHBIX YCTAHOBKAX?

3 OObscHHUTE, KaK NPOTEKAET IUKJ MMapOBOH KOMIIPECCOPHOW XOJOMMIBHOM MaIInHbI (Ha
Ts — nuarpamme)?

4 U3 KaKuX 37IEMEHTOB COCTOUT XOJIOJMIIbHAS YCTAHOBKA M KaKOH IPOLIECC OCYIIECTBIIICTCS
B KaXKJIOM 13 HUX?

5 YUro Takoe XonoanbHbIN kK03 duument? KakoBo ero conepixanue?

6 duznyeckas CyIIHOCTb IIpoIiecca TeIUIONPOBOJHOCTH.

7 ®opmynupoBka 3akoHa Dypbe.

8 Uto Ha3BIBAaCTCS TEMIIEPATYPHBIM IIOJIEM?
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9 UTto Takoe H30TepMHUUECKas IOBEPXHOCTb U TEMIIEPATYPHbII IPaJHueHT?

10 duznueckuii cMbIcI K03(GGHUINEHTA TEIUIONPOBOIHOCTH?

11 Kak onpenensiercst TEIIIOBON MOTOK Yepe3 INIOCKYIO CTEHKY?

12 Kak omnpezensiercst TEMIOBOM IOTOK Yepe3 LIUINHPHIECKYIO CTEHKY?

13 Kakoii nporiecc Ha3pIBaeTCs KOHBEKTUBHBIM TEITIOOOMEHOM?

14 Kakoii nporecc Ha3pIBaeTCs TEIUIOOTAAYEH?

15 Hanumure popmyny 3akoHa Hetorona — Puxmana.

16 Kakue (akTopbl BIUAIOT HA HHTCHCUBHOCTH TEILIOOTAAYH?

17 Yem onpenensieTcs pexxuM IBIKEHHUS )KUAKOCTUH?

18 Kakue uyncna (kpurepun) mogo0us SBISIOTCS ONPEACIAIONINMHI B IIPOIIECCE TEIUIOOTIaul
IIPY BBIHYKAEHHOM JBHKCHUM XKUAKOCTU?

19 Hanummre ypaBHeHHE MO100HS /15l BRIHYXICHHOTO IBH)KCHHS BO3yXa.

20 O0bsacuute Pusndeckuit cmbicn uncen Hyccensra, I'pacroda, [Ipanarins u Pefinonbaca.

21 Yro Ha3bIBaeTCs MapLUaIbHBIM AaBlIeHHEM?

22 Yro Taxoe abcomroTHast BiaxHocTh? Kak oHa onpenensercs?

23 Yro Taxoe Biarocoaepxkanue?

24 Yto Takoe OTHOCUTENbHAsI BIaxkHOCTH? Kak oHa onpenensercs?

25 B ueM pa3nuune MeXAy HACHIIICHHBIM U HEHACHIIIEHHBIM BJIQKHBIM BO3yXOM?

26 Kak ompezensiercs Ha hd — AuarpaMMme TOYKa, COOTBETCTBYIOIIAS JAHHOMY COCTOSIHUIO
Bo3ayXxa?

27 Kak omnpezensiercs TeMneparypa TOUKU pockl?

28 Kak u3aMeHsI0TCs apaMeTphl BIAKHOTO BO3/LyXa MPU HArpEeBaHUU U OXJIXKICHUN?

29 Kak u3MeHs10Tcs apaMeTphl BO3AyXa Ipu CyIIKe MaTepuana?

30 Kak m3o0paxatorcss Ha hd — JuarpaMMe OCHOBHBIE MPOLECCHI M3MEHEHMs COCTOSHUS
BJIQ)KHOT'O BO3yXxa?

31 KakoBbl OCHOBHBIE IPUHIIMITBI CaMO00Opa30BaHHs?

32 B ueM 3aKi104aeTcs CyTb caMooOpa3oBaHus?

33 KakoBbl HCTOYHHKHY 3HAHUIT 7151 caMo0Opa3oBaHus?

34 Kaxue BHIBI IEATEIBHOCTH MOXKHO OTHECTM K OCHOBHBIM COCTaBIISIOIIUM IIpOLECCA
camoo0Opa3oBaHus?

35 KakoB KOHEUHBII pe3ysbTaT mporecca caMmoodpa3oBaHus?
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4 METOJIUYECKHE MATEPUAJIbI, ONPEAEJSIOIIME MPOIEILYPbI
OLEHMBAHUSI 3HAHWUW, VYMEHWIA, HABBIKOB M (MJH) OIBITA
JESATEJBHOCTH, XAPAKTEPU3YIOLIAX STAIbI ®OPMHUPOBAHMS
KOMITETEHIIUIA

TTpuBOASTCS BUIBI TEKYIIETO KOHTPOJISI U KPUTEPHHU OLIEHUBAHKS Y4eOHOM AESITENLHOCTH 110
Ka)XIOMy €€ BHY I10 CEMECTpaM, COTJIACHO KOTOPBIM IIPOUCXOAUT HAYMCICHUE COOTBETCTBYIOIIMX
0aIoB.

Jlekiyu OLIEHUBAIOTCS TIO TOCENIAEMOCTH, AKTUBHOCTH, YMEHHIO BBIIEIUTh IJIABHYIO
MBICIIb.

JlaGoparopHble 3aHSATHs OLEHHBAIOTCS [0 CAMOCTOSITEIBHOCTH BBINIOJHEHHUSI PabOTHI,
PaMOTHOCTU B O()OPMIICHHH, IPABUIILHOCTH BBITIOJHEHHSL.

CamocrosiTenbHasi paboTa OLEHMBACTCS [0 KAYeCTBY M KOJUYECTBY BBIIOJHEHHBIX
JIOMAIIHUX paboT, TPAMOTHOCTH B O()OPMIIEHHH, TIPABHIBHOCTH BBIIIOJIHEHHUS.

[MpomexyTo4Hast aTTecTalus IPOBOJUTCS B OpME IK3aMeHa.

Kputepun oOuneHkH 9JK3aMeHa B TECTOBOM (opMe: KONIMYeCTBO OalIoB WM
YIOBJIETBOPUTENBHO, XOPOLIO, OTIMYHO. JIJIsi TOJy4eHHs] COOTBETCTBYIONIEH OLIEHKH HA HK3aMEHE
[0 KypCY HCIIONb3YeTCs HAaKOIHTeNIbHAas CHCTeMa OaluIbHO-pEUTHHIOBON pabOThl CTYACHTOB.
HWToroBast OleHKa CKJIabIBACTCS M3 CYMMBbI OAa/IOB HJIM OLICHOK, MMOJYYEHHBIX 0 BCEM pasjeiiam
Kypca ¥ CyMMbI OAJIJIOB TIOJYYEHHOM Ha 3K3aMEHe.

Kputepun OuLeHKH YpOBHSI 3HAHHIl CTYICHTOB C MCIIOJb30BaHHEM TECTa Ha JK3aMEHE 110
yueOHOM JUCIHUIIINHE

Ornenka XapaKkTepUCTUKU OTBETA CTYACHTA
OTtnnyHO 86-100 % npaBUIBHBIX OTBETOB
Xopomo 71-85 %
'Y 1IOBIETBOPUTENBEHO 51-70%
HeynosnerBopurenbHo Menee 51 %

KonnaecTBo 6aimioB M OleHKa HEYIOBIETBOPHUTEIBHO, YOBIETBOPUTEIHHO, XOPOIIIO,
OTJIMYHO OINpPEJENAIOTCS HPOrPaMMHBIMH CPEACTBAMH 110 KOJIMYECTBY IIPABHIIBHBIX OTBETOB K
KOJIMYECTBY CIy4alHO BEIOPAHHBIX BOIPOCOB.

Kputepun onieHnBaHusI KOMIOETEHIMH CIEIYIOINE:

1. OtTBeThl MMEIOT MOJNHBbIC peuieHust (C MpaBMIbHBIM OTBeTOM). WX coxepkanue
CBHJIETENBCTBYET 00 yBEPEHHbIX 3HAHUAX oOOydalomlerocs M O €ro YMEHUM pellaTh
npodeccroHanbHbIe 3a1a491, OLIEHUBAETCS B 5 0ayIoB (OTJIMYHO);

2. Bonee 75 % oTBeTOB MMEIOT MONHBIE pelleHHs (C NpPaBUIIBHBIM OTBETOM). Mx
cofiep)KaHUE CBUJIETENLCTBYET O JOCTATOUHBIX 3HAHMAX OOYYAIOIIErocsl MU €ro yMEHHM pellaTh
npodeccronanpHble 3a1a4n — 4 Oata (Xoporo);

3. He menee 50 % oTBeTOB MMEIOT IOIHBbIE pelleHus (C MpaBHIbHBIM OTBeTOM) KX
COIep)KAaHUE CBHUJIETEILCTBYET 00 YHOBIETBOPHTENHBIX 3HAHUAX OOydarolerocs M O €ro
OrpaHMYEHHOM YMEHHMH pelaTh NpodecCHOHAbHBIE 3aayM, COOTBETCTBYIOIIME ero Oymymieit
kBasndukayu — 3 6anna (yA0BIETBOPUTEIBHO);

4. Menee 50 % OTBETOB MMEIOT pPEIIEHMS C NMPAaBUIBHBIM OTBETOM. MX coxepikaHue
CBHJIETEILCTBYET O CTa0BIX 3HAHUAX 0OYYAIOLIErocs U ero HEYyMEHHH peIaTh MpohecCHOHAIbHbIE
3amaun — 2 Gauia (HEY10BIETBOPHTEILHO).
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