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Tabmuma 1

IHacnopr
OLICHOYHBIX MAaTEPHUAJIOB 110 Y4EOHOHN NUCIUILUIMHE
TEILVIO- 1 XJTATIOTEXHUKA

ITepeuensn

KOMIIETEHIINH

(371eMEeHTOB

KOMITCTEHITUH),

bopMHUpYEMBIX B pe3yJIbTaTe OCBOCHUS YUEOHON AUCIUIUIMHBI (MOIYJIS):

/o

Kon
KOHTPOJIMPYEMOU
KOMIIETEHIMH

DopmyJIHpOBKa
KOHTPOJINPYEMOU
KOMITETEHIINH

KonTpoiupyembie
paszensl (TeMbl) yaeOHOH
JTUCIUATITAHBI (MOYJIs1)

Jrarbl
dhopmMupoBaHHS
(cemecTtp
W3y4YCHUs)

ITK-8

CrniocoGHOCTh
paszpaboTaTh
KOMILJIEKT
MIPOEKTHO-
TEXHOJOTHYECKON
JOKYMEHTaIuU
HNpEATPUITHI
MUILEBON
MIPOMBIIIIJIEHHOCTH,
paboTaronmx ¢
pacTUTEIbHBIM
CBIpbEM

Tema 1.1. OcHOBHBIC TOHATUS
U OIIpeIeIICHUS
TEPMOJUHAMUKHU. Y paBHEHUE
COCTOSIHHS H€aIbLHOIO rasa.

Tema 1.2. I'a30BBIE CMECH.
TermioeMKOCTh UIEAIBHBIX
ra3oB U UX CMECEH.

Tema 1.3. TlepBriil U BTOpOit
3aKOHBI TEPMOIMHAMUKHU.
AHanu3 TepMOJAMHAMUYECKUX
IIPOLIECCOB.

Tema 2.1. BnaxxHblil BO311yX:
npoiiecchbl 00paboTKH,
pacyeTHBIC JUATPAMMBI.

Tema 2.2. PeanbHble Ta3bl.
YpaBHEHHE COCTOSHUS
pCATbHBIX Ta30B.
TepMmoanHamMuueckue
MIPOIIECCHI PEATTLHBIX Ta30B U
BOJISTHOTO Tapa.

Tema 2.3. 1IuKJIbI TETJIOBBIX
MAaIllTiH ¥ YCTaHOBOK.

Tema 2.4. Puznueckue
OCHOBBI TTOJTYYEHUS X0JI0/1a.
ykie! X0J0AUIBHBIX MAIINH.

Tema 3.1. Beeaenue B
TEIIOOOMEH.
TermmonpoBOAHOCTh Kak
MIPOCTOM BHJI TETNIOOOMEHA.

Tema 3.2. KOHBEKTUBHBIN
TEILIOOOMEH.

Tema 3.3. TemmnooOmen
U3ITy4YECHUEM.

Tema 3.4. CnoxHbIil
TeriooomeH. TerooOMeHHbIe
anmnaparsl B TAILEBON U
XOJIOAWJIBHON UHIYCTPUHU.




ITokazarenu u KPpUTCPHUU OLICHUBAHUSA KOMHGTGHHI/Iﬁ, OIMKMCAaHMUEC IIKaJI OLCHUBAHUA

Tabmnura 2 — [loka3arenau orleHUBaHUA KOMIIETEHIINN

/a

KOHTPOJIUPYEMOi
KOMITETCHIIUH

Kon

Kon n HanmeHoBanue
WHJIMKATOpa
JIOCTHKEHUSA

KOMIIETECHLINU

KounTponupyembie
paznensl (TeMbl)
ydaeOHOMH
JIACHUUILIAHBI,
IPAKTUKU

HaumenoBanue
OLICHOYHBIX
CpenCTB

ITK-8

N-11x.s Ucnions3yer
IIPOrPaMMHBIE
IPOJYKTHI B
IIPOEKTUPOBAHUHU
HMPEANPUITUI
WHIYCTPUU MUTAHUSA

WJI-2mx-8
PazpabarbiBaer
TEXHUKO-
YKOHOMHYECKOE
000CHOBaHHE TIPOCKTA

NJ1-3nk.s ObecneunBaet
MH(pOpPMaLMOHHOE
COTIPOBOXICHUE
IIPOEKTHOMN
JIeITEIIbHOCTH

Tema 1.1. OcHOBHEIE
MIOHATHS U
oTpeeIeHUs
TEPMOIMHAMHUKH.
YpaBHeHue
COCTOSIHUS
UJICaJIBLHOrO Tasa.

YCTHBIH OIIpOC,
3aa4u

Tema 1.2. I'a3oBbIe
cMmecH. TemIoeMKOCTh
HJIeaIbHBIX Ta30B U
UX CMECEH.

YCTHBIN OIpoC,
3a]1a4u

Tema 1.3. TlepBslii u
BTOPOU 3aKOHBI
TEPMOJIMHAMUKH.
AHanus
TEPMOIMHAMUYECKUX
IIPOLIECCOB.

YCTHBIN OIpoC,
3aJ1a4M, TECTBI

Tema 2.1. Bnaxxupii
BO3JIyX: IPOLECCHI
00paboTKu,
pacueTHbIe
JTUarpamMMmBl.

YCTHBIH OIpocC,
3aJa4H,
KOHTPOJIbHAaA
pabota

Tema 2.2. PeanbHble
ra3bl. YpaBHEHUE
COCTOSIHUS pPEaJIbHBIX
ra3os.
TepMmonnHamMuueckue
IIPOLIECCHI PEATIBHBIX
ra3oB M BOJSHOTO
napa.

YCTHBIH OIpOC,
3a1a4u

Tema 2.3. 1uxiel
TETIJIOBBIX MAIIUH 1
YCTaHOBOK.

YCTHBIN OIIPOC,
3a/1a4n

Tema 2.4.
dusnyeckrue 0CHOBEI
MOJTYYEHUS X0JI0/1a.
HI/IKJ'II:I XOJOOUIIbHBIX
MalllnH.

YCTHBIN OIIPOC,
3a/1a4u, TECTHI




Tema 3.1. BBenienue B | yCTHBIN Ompoc,
TEIIOOOMEH. 3a7a4u
TennonpoBoHOCTH
KakK MpPOCTOM BHUJI
TenI000MeHa.

YCTHBIH OIIpoC,
Tema 3.2 3a/1aun
KonBekTuBHBIH
TEII000MEH.

YCTHBIU OIPOC,
Tema 3.3. 3aJ1a49n

TemmoooMmen
U3ITy4CHUEM.

Tema 3.4. CnoxHbIii | yCTHBIN Oompoc,

TEII000MEH. 3aJ1a4Hu,
TemooOmeHHbIE KOHTPOJIbHAS
amnmapaTsl B IMIIEBOKH | paboTa, pedepar,
1 XOJIOAUIIHHOM TECThbI
WHyCTPUU.

Tabmuna 3 — Kpurepun u 1mikajga OLEHHMBAHUS IO OLIEHOYHOMY MaTepHuary
«YCTHBIH OIIPOC»

[Ixana
OIICHUBAHWMS Kputepun onieHuBaHUS
(uHTEpBaN 6ANIOB)

OTBET J]aH Ha BBICOKOM YpPOBHE (00y4aroluiics B OJIHOM Mepe OTBETUII Ha
2 IIOCTABJIEHHBIM BOIIPOC, NPHUBEN apryMEHTHI B IOJIb3Y CBOMX CY)KJICHUH,
BJIaJIeeT NPOQUIBLHBIM MOHITHUHHBIM (KaTeropuaibHbIM) arnnapaToM M T.I1.)

OTBET JaH Ha CpeJHeM YpoBHEe (oOyyaromuics B IEJIOM OTBETHJI Ha
1 ITIOCTABJIEHHBIM BONPOC, MPUBEI apryMEHThI B IOJIb3Y CBOUX CYKICHUH,
JIONTYCTUB HEKOTOPbIE HETOUYHOCTH M T.I1.)

OTBET JIaH Ha HU3KOM YpOBHE (OOyYaromIMHCS JOIYCTHJI CYIIECTBEHHBIC
0 HETOYHOCTH, C OIIMOKaMH, U T.I1.); HA HEYIOBJIETBOPUTEILHOM YPOBHE MITH
HE J1aH BOBce (00yJaronuiicsi He TOTOB, 3aTPYIHSAETCS OTBETUTH U T.I1.)

Ta6nuna 4 — Kputepun u mikasa olieHUBaHUS 110 OLICHOYHOMY MaTepuaity
«3agaum»

[IIxana oneHnBaHUA Kpurepnii onieHuBanus

pelleHre 3a/laud IMPeJICTaBIEHO Ha BBHICOKOM ypOBHE (0OyyaroImuics
BEPHO U B TIOJHOW Mepe OTBETHJ Ha TIIOCTaBJIICHHbIE BOIPOCHI,
apryMEHTUPOBAHHO TIOSICHUJI CBOE€ pEILIEHHE, MpUBENT NPOQUIbHbIE
TEPMUHBI U 1]l UM OIpEeNeHHs], U T.I1.)

pelleHre 3a/lauy MpeCTaBIEHO Ha CpeJHeM ypoBHe (oOydaromuiics B
1 L[EJIOM BEpPHO OTBETWJ Ha TIOCTaBJIEHHbIE BOMPOCHI, JIOMYCTUB
HEKOTOpbI€ HETOYHOCTH, U T.I1.)




pelieHre 3a7add TMPEACTABICHO Ha HHU3KOM YypOBHE (00ydaroImmiics
JIOITYCTHJI CYIIIECTBEHHBIE HETOYHOCTH, OIIMOKH, KOTOPBIC TIOBIUSUIA HA
pe3ysbTaT U T.I.); Ha HEYJOBICTBOPUTEIHHOM ypOBHE (00ydaromuics
HEBEPHO PEIIIII 33/1a4y) WU HE PEIIHI BOBCE

Tabmuia 5 — Kpurepuu u mkana orieHuBaHusI 0 OTICHOYHOMY MaTepray
«TecTbI»

[ITxana oueHUBaHUS
(uHTEpBaN OAIIOB)

Kputepuu onennBanus

TecThl BBIIIOIHEHBI HA BHICOKOM YPOBHE (HpaBI/IJ'IBHBIe OTBCTHI AaHbI HA

8-10 90-100% Bompocos)
TecThl BBITOJIHEHBI HA CPETHEM ypOBHE
5-7 (IpaBWIIbHBIC OTBETHI JIaHbl Ha 75-89%
BOIIPOCOB)
1.4 TecTbl BBINOIHEHBI HA HU3KOM YpOBHE (TpaBUJIbHBIC OTBETHI IaHbI HA
60-74% BonpocoB)
0 Tector BBITIOJTHEHBI Ha HEYIOBJIETBOPUTEITHHOM

YpOBHE (IIpaBWJIbHBIE OTBETHI AaHbl MeHee yeM 60%)

Tabmuma 6 — Kputepun W IKajga OIEHUBAHHUS IO OIEHOYHOMY MaTepHaly
«KonTposbHas padoTay

Ixama oneHUBaHUA
(uHTEpBaI OAIIIOB)

Kputepun orieHnBaHus

KOHTpOJ’ILHaH pa60Ta BBITIOJIHEHA Ha  BBICOKOM YPOBHC (HpaBI/IJ'IBHBIe

8-10 pemenus nosrydeHs! st 90-100% 3amayq)
KonTtponbHas pabota BBITIOJIHEHA Ha CpelHEM
5-7 ypoBHE  (IIpaBWJIbHBIE  pelIeHus  mojaydeHel  ia  75-89%
3a/1a4)
1.4 KonTponbHas paboTa BbIIIOJIHEHA HA HU3KOM YpOBHE (MpaBUIIbHBIE
pemieHus nonydeHsl g 60-74% 3amau)
0 KonTponbHast  paboTra  BBIIOJIHEHA Ha  HEYAOBJIETBOPUTEILHOM

ypoBHE (MIpaBUJIbHBIC PEHICHH MOTYYeHbI s MeHee, yeM 60% 3amaq)

Tabnuia 7 — Kpurepuu u mkana orieHuBaHusI 0 OIICHOYHOMY MaTepuay
«Pedepar»

IIIxana oneHUBaHUA
(mHTEpBaN OAIIOB)

Kpurepun onennBanus

Pedepar HamucaH Ha BBICOKOM YpOBHE (CTYIEHT MOJHO  OCBETHII
paccMaTrpuBaeMyro NMpoOJjeMaTUKy, MPUBETI apryMEHThl B IMOJIb3y CBOUX

8-10 . .
CYXICHHI, BialeeT MNPOPUILHBIM TMOHITHWHBIM (KaTeropHalbHbIM)
anmnapaToMm U T.1I.)

5.7 Pedepar mamucan Ha cpeaHeM ypoBHE (CTYIAEHT B IIEJIOM  OCBETHII

paccMaTpuBaACMYyIO HpO6HeMaTI/IKy, IPUBCII apryMCHTBI B IIOJIb3Y CBOHX




CYXXJCHH, TOMYCTUB HEKOTOPbIE HETOYHOCTH U T.I1.)

Pedepar wHammcan Ha  HM3KOM  ypOBHE (CTYIEHT  JOIYCTHII
CYIIECTBEHHbIC HETOYHOCTH, H3JIOKHUI MaTepual C OLIMOKaMu, He

1-4 .
BIIQJicET B JOCTATOYHOW CTENeHW  NPO(UIBHBIM KaTeropHabHBIM
anmnapaToM U T.I1.)

0 Pedepar Hammcan Ha HEYJOBICTBOPUTEILHOM YpPOBHE WJIH HE

IIpECACTaBJICH (CTy,HeHT HE I'OTOB, HE BBIITOJIHHUII 3aJJaHUEC U T.H.)

Tabnuna 8 — [IpumepHBIii nepeueHb OLIEHOYHBIX MaTEPHUAaIoB

HaunmenoBanue [IpeacraBnenue
Ne m/m| oneHouHOTrO KpaTkast xapakTepucTHKa OIEHOYHOTO MaTepuana OILICHOYHOTO
MaTepuaia MaTepuaia
CpenctBo  KOHTPOJS, OPraHU30BaHHOE KAk
crieranbHas Oecena npernojaBaTens c Borpochi 110
00yJaromuMcsi Ha TeMbI, CBSI3aHHBIC C U3y9aeMOM
N . o TeMam/paszenam

1. | Ycrubiii onpoc | yueOHOW JUCHUIUIMHOW, W pacCuMTaHHOE Ha 610
BBISICHEHHE OOBbeMa 3HaHUW OO0y4aromerocs IO YHCOHOH
yu4eOHOW JUCHUIUIMHE WU  OMNPEJeIEHHOMY FHCHHTITHBL
paszneiny, TeMe, mpobJiemMe | T.11.

CpenctBo npoBepKH, MO3BOJISIONIEE OIICHUBATH U
JTUArHOCTHPOBATh 3HAHHUE (DAKTHUECKOTO
Matepuasa (0a30Bble MOHATHS, aJITOPUTMBI,

2. | 3amaun (hakThl) 1 yMEHHUE CHHTE3UPOBATh, } KoMILIeKT 327
aHAJIM3UPOBaATh, 00001IaTh (PAKTUYECKUNA U
TEOPETUICCKHI MaTeprall ¢ GopMyITHpOBAHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHHEM
MIPUYUHHO-CJICJICTBEHHBIX CBSI3CH
Cucrema CTaH/IaPTU3UPOBAHHBIX 3aJlaHuH,

3 | Tecrnr MO3BONIAIOMAA  ABTOMATH3MPOBATL  NPOLENYPY donHp TECTOBBIX
W3MEpEeHUsT  ypOBHS  3HAaHMM W yMEHUH |3aJaHuid
00ydJaromierocs.

CPEICTBO  TPOBEPKHM  yMeHUH  mpuMmeHsTh | Kommmekr
4 KoHTposnbHasl | MONyYeHHBIE 3HAHWS JUIS  pEHICHHWS 3aJad | KOHTPOJIbHBIX
" | pabota OTpeeNIeHHOr0 THMa 1O TeMe, pa3fely WIH | 3aJaHUii 1o
yueOHOW JUCIMILIMHE. BapHaHTaM
[IpoaykT caMocTosTeNnbHONW pPabOTHI CTY/AEHTA,
MPEACTABIISIONIUNA CO00M KpaTKoe HM3J0KEHHE B
MMCbMEHHOM BHUJE TMOJYYEHHBIX PE3YyIbTaTOB

5. | Pepepar TEOPETHIECKOTO aHam3a onpevneneHHoﬁ Tems1 pedpeparos
HaydyHOW (y4eOHO-HMCCIEIOBATENbCKOM) TEMBI,

IJIc aBTOP pAaCKpbhIBAaeT CYTh HCCIIEIyeMOU
MPOOJIeMBI, MPUBOANUT Pa3IMYHbIE TOUYKU 3PCHHUSI,
a Takke COOCTBEHHBIC B3TIISAIBI HA HEe.




N —
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10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

IlepeyeHb BONPOCOB JIs1 YCTHOIO OMPOCa
OCHOBHBIE IOHATHUS U UCXOJHBIE MTOJOKEHNS TEXHUYECKON TEPMOJIUHAMHUKHU.
Tepmuueckue mapaMeTpbl COCTOSIHHS padounx Ten. EauHuiel m3aMepeHus. YpaBHEHHE
COCTOSIHMS UCAJIbHBIX Ta30B.
Kanopudeckue mapameTpbl cCOCTOSIHUS pabounx Tel. EquHUIbI n3MepeHusl.
['azoBbie cMecu. 3akOHBI Tra30BbIX cMeced. MonekyispHas Macca Tra30BOW CMECH.
YpaBHEHUE COCTOSIHUS IS Ta30BOM CMECH U KOMITOHEHTOB.
TennoeMKoCTh HJI€anbHBIX Ta30B. Buael Temnoemkocreil. CBs3b Mexay HuUMH. Pacuer
KOJIMYECTBA TeIIa.
3aBUCUMOCTD TEIUIOEMKOCTH HICANIBHBIX T'a30B OT Temreparypbl. Pacuer konuuecTBa Temia
4yepe3 CpelHre TEIJI0EMKOCTH.
Brnaxxusiit Bo3ayx. OcHOBHBIE IOHSTHS U onpeAeneHus. [-d tuarpamma Bia>KHOTO BO3/yXa.
Peanbubie ra3pl. OCHOBHBIE MOHATUS U OmpeneiacHUs. TepMoauHAMUYECKHE TUuarpaMMbl
peanbHBIX T'a30B.
I[-s nuarpamma cocrosinus BoAsHOTO mapa. OnpeneneHue napaMeTpoB COCTOSHUS BOISTHOTO
napa.
DopMyITHPOBKU U MATEMATUYECKOE BBIPAKEHUE MTEPBOT0 3aKOHA TEPMOIUHAMUKH.
TemutoTta u paboTa Kak GyHKIHH Mporecca. AHATUTUYSCKOE BRIPAKCHHUE TEIUIOTHI H PAOOTHI
yepes mapaMmeTpsl cocTosiHus. ['paduueckoe nzodpaxeHue.
OO6mias cxema uccie0BaHus TEPMOJIMHAMUYECKUX MPOIECCOB UACATBHOTO rasa.
AHaIIMTUYECKOE UCCIIEI0BAHNE U30XOPHOTO MpoIeCcca.
AHaIMTAYECKOE UCCIIeI0BaHNe N300apHOTO IIpoliecca.
AHaAIMTUYECKOE UCCIIEA0BAHUE U30TEPMHUUECKOr0 MpoLecca.
AHaTUTHYECKOE MCCIIeI0OBaHNE aInadaTHOTO IpoIecca.
AHaAIMTUYECKOE UCCIIEI0BAHKUE MMOJTUTPOITHOIO MTPOLIECCca.
[TocTpoeHne mPOIECCOB PEATbHBIX Ta30B M UX PACYET C TIOMOIIBIO ()a30BBIX JHATPAMM.
[TocTpoeHne mpoIeCCOB BIAXKHOTO BO3yXa M UX PAacUYeT ¢ MOMOUIBIO i-d JUarpamm.
Bropoii 3ak0H TepMOAMHAMUKH, €r0 CYHITHOCTh U GOPMYIUPOBKH. DPHEKTUBHOCTH LIUKIIOB.
Knaccudukanus TemioBsIX MalllvH.
Teopernueckuid nukn JIBC ¢ M30XOpHBIM 1OABOAOM Teruia. TemaoBOM pacyeT LHMKIA.

Tepmuueckuit KII/I.
Teopernueckuit nukn JIBC ¢ m300apHBIM TOIBOJOM Terjia. TeIoBOM pacdeT IUKIIA.
Tepmuueckuit KII/I.
Teopernueckuit nukn JIBC co cMmemaHHBIM MOABOAOM Teruia. TemioBOM pacder IUKIA.
Tepmuueckuit KII/I.

[TpuHuMnuanbHas cxeMa M TEOPeTHYECKHM LHKJ Ta30TypOMHHOW ycTaHOBKHU. TersoBoit
pacuet nukna. Tepmuuecknii KI1/I.

[TpuHuunuanbHas cxemMa NapOoCHJIOBOM yCTaHOBKM, paborarolieil mo uukiy PeHkuHa.
Tepmnueckuit KIIJI nuxna.

[IpuHIMNIManbpHas cXxemMa M LMK BO3IYIIHOM XOJOJWJIBHOM MalvHbl. TerioBod pacyer
1uKJa. XOoJIOMIbHBIN K03 PHUIIMEHT.

[IpuHIIMNIUanbHas cXemMa W MKJ BO3IYIIHOTO TEIUIOBOrO Hacoca. TeruioBOW pacyeT IUKJIIA.
OTonuTenbHbIN KO UIHEHT.

[IpyHnunuaneHas cxeMa M IUKJI HAapOBOM KOMIIPECCHOHHOM XOJOJIWJIBHOM MAlllWHBI.
TenoBoii pacueT KA. XOJIOAWIBHBIH KO UIIUEHT.

XosoAUIbHBIE METO/1bI 00PaOOTKH MUIIEBBIX MPOIAYKTOB.

CoBpeMeHHbIe crT0coObl 00paObOTKU U XPAaHEHHUS IUILEBBIX TPOIYKTOB.

CoBpeMeHHbIe CTTOCOOBI 00PaOOTKH U XPAHEHUS OBOIIEH.

CoBpeMeHHbIE crT0coObI 00pabOTKN U XpaHEHUsI PPYKTOB.

TpebGoBaHus K TOProBOMY XOJIOAMIBHOMY 000PYAOBAHHUIO.

Knaccugukarus 1 npuMepbl TOProBOro XoJI0AHILHOTO 000pYA0BaHUS.

Knaccudukanus Xoa01uIbHUKOB.



37.
38.

39.
40.

41.

42.
43.

44,

45.

46.

47.

48.

49.
50.

51.
52.

Oco0eHHOCTH KOHCTPYKIIUU TIPOMBIIUICHHBIX XOJIO0UIHHUKOB.

[IpuHIMNIManbHas cXe€Ma M LUKJI MapoBOIr0 TEIJIOBOTO Hacoca. TemaoBoM pacyeT LHKIIA.
OTonuTenbHbIN KO UITHEHT.

OcHoBHBIE IOHATHSA U OTIPEIETICHUS TEOpUH TeriooOMeHa. Buabl mepeHoca TerioThI.
TenmooOMeH  TemIONpPoBOAHOCTBIO. 3akoH Dyppe I CTAIIOHAPHOTO  pPEeXHUMA.
KoadduruenT TenmnonpoBo1HOCTH.

HMuddepennmnansHoe ypaBHEHUE TETUIOMPOBOHOCTH. Koaddurment
TEMIEPATYPOIPOBOTHOCTH.

TennonpoBoOAHOCTH MJIOCKON OJJTHO- U MHOT'OCJIOMHOM CTEHKH IIPU CTALIMOHAPHOM PEKUME.
TennonpoBOAHOCTh MMJIMHAPUYECKON OJHO- U MHOTOCIOWHOM CTEHKH MPHU CTAI[MOHAPHOM
peXUME.

KonBektuBHbIl TemnooOMeH. 3akoH HproTroHa - Puxmana. Koadduiument termoormaun.
DakTopHkI, BIUSIONINE HA KOXPDUITUEHT.

CymHOCTb, OCHOBHBIE TMOHSATUS W OMNpeNesieHus Teopuu noaodus. Kpurepuu mnomoOus.
OCHOBHBIEC KPUTEPHUH TIOJ00HSI KOHBEKTUBHOTO TEIJIOOOMEHa.

KOHBEKTUBHBIN TEMIOO0OMEH MpU BBIHYXKICHHOM, CBOOOJHOM JBIKEHHHU U (Ha30BBIX
nepexojax kuakoctu. OOIIMil BU KpUTEPUATIbHBIX YPaBHEHUMN.

TemnooOMeH wu3ydyeHueM. OCHOBHBIE TMOHSTHS. 3aKOHBI TEMJIOBOTO  H3JIyYEHUS.
[TpuBeneHHBIH KOXPPUIUEHT U3TyICHHUS.

Temonepenaya Kak 4YacTHBIA ciay4ail ciokHoro Buaa temaooomena. Kosddumment
Terionepenayn. TepMUYecKoe COpPOTUBIICHHUE.

Haznauenue u knaccudukanus TeIIO0OOMEHHBIX almapaToB.

Temonepenaua B TEMJIOOOMEHHBIX — ammaparax @OpU IEPEMEHHOM  TemIiieparype
teryoHocurene. bananc terna. CpelHUN TeMIlepaTypHbIN HAIop.

KoHcTpyKkTOpCKHIi M TOBEPOUHBIN pacueT TEMI000OMEHHBIX allapaToB.

Pemennie 3a1aun HecTallMOHAPHON TEMJIONPOBOJHOCTH HEOTPAHMUEHHOW MJIACTHHBI MpU
IPaHUYHBIX YCIOBUAX 3 poja B Oe3pa3MepHOM BU/IE.

3agaun
[Tycroit 6annoH ns aproHa BMECTUMOCThI0 40 IM° UMeeT Maccy 64 xr. Onpenenutb Maccy

Oa/uIoHa ¢ aproHoMm, eciu npu temneparype 15°C GamoH HAaOJIHUTHL Ta30M [0 JABJICHHS
15 Mlla. Kak wu3MeHHUTCS AaBlIeHME aproHa, €ciu OalJIoH BHECTH B IIOMEIIEHHE C
Temmneparypoii 25°C?

OO0beMHBIN cocTaB Taza, koTtopelii roput: CO=10%; H2=45%; CH=35%; C2H4=4%;
CO2=3%; N=3%. OmnpenenuTb MOJICKYIIPHYI0 MAacCy, YJAEIbHYIO Ta30BYIO IMOCTOSHHYIO,
IUIOTHOCTb U yAeNIbHbINH 00beM cMecu ipu HOVY.

OnpeenuTh CPEIHIOK O0BEMHYIO HW300apHYI0 TEIJIOEMKOCTh a30Ta B HWHTEpBaje
temneparyp ot 35 °C 10 170°C.

Asor B kommdectBe 10 M (npuBenennbii kK HOVY) 3aKIOYHIN B FéPMETHYHO 3aKPHITHI

COCYJl M Harpeiu 1o Temmeparypsl t; = 1450°C, nasnenune pl mpu stom crano 3,8 Mlla.

ITocme Toro a3 oxjaxaamm no t, = 47 °C. KakuMm cTano JaBjieHHe MOCIe OXJIAKICHUS W
CKOJIBKO TEIUIOTHI OBLJI0 0TBeleH0? CUNUTaTh TEINIOEMKOCTh HE 3aBUCALICH OT TeMIepaTyphl.

HauanbHble mapamMeTpsl BoasHoro mapa pi=1 MIla u t;=300°C. JIo Kakoro JaBJeHUs HYKHO
annabaTHO PAacUIMPATH Hap, 4TOObI OH CTal CYXHMM HACHIIIEHHBIM U KaKoW IpU 3TOM Oyner
€ro Temreparypa?’

Onpenenuth KOHEYHOE COCTOSSHME U BCE IMapaMeTphl, TMOJy4YeHHbIE B pe3yibTare
annabaTHOro CXKaTHsl B KOMIIPECCOpPE BIAKHOTO HACHIILIEHHOTO BOSHOIO TMapa C
napametrpamu p;=0,005 MIla u x=0,855. Pabora, 3aTpadyeHHasi IpA 3TOM B KOMIIPECCOPE,
paBHa 650 kJx/kr.

Js mukna JIBC ¢ moaBomoM TEMJIOTHI MPH P-const OMpeenuTh MOJE3HYH padoTy,

oTHeceHHYI0 K 1 kr pabGouero Tena u tepmuueckuii KITJ, eciu p1=0,098 MIla, t,=50°C,
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€=14, p=1,67. Ilpunsars k=1,4.

B nukiie Bo3ayniHo#M X0J0AUILHON MAIIMHBI TapameTpsl nepea kommpeccopoM p1=0,1MllIa,
t;=-10°C. [lapamerpsI niepen aeranaepom p;=0,5 Mlla, t;=15°C. Onpenenuts X0I0JHIbHbIH
KO3 (ULKUEHT, XOJOJONPOU3BOAUTEIBHOCTh, OTBEIECHHYIO TEIUIOTY OT paboyero Tena,
paboTy, 3aTpayeHHYIO Ha OCYILECTBIICHHE KA | KT BO3ayXa.

Kommpeccop BTsruBaer Biary BO3AyXa, OTHOCHUTEIbHas BIaXHOCTH KoToporo 80%, a

temneparypa 17°C, ¥ momaeT B CHCTEMY NMHEBMATHYECKOrO perynupoBanus. CKOIBKO
BOJITHOTO [apa MOMAJaeT B CHCTEMY 3a 8 4acoB, eCii Pacxoj Bo3ayxa 100 m°/uac.

JIIst CYHIKM IPOIYKTOB HCHOJB3YIOT BO3yX, HadalbHBIE TapameTpsl Kotoporo t;=30°C u
©1=0,6. B xanopudepe ono nomorpesaercs 10 t,=60°C 1 HaANpaBiIAETCs B CYIIMILHYIO

Kamepy, OTKyJa BBIXOAMT, MMesi Temmeparypy t; = 30°C. Onpemeauts KOHEYHOE
BJIAroco/iepKaHue BO3/yXa, PacXobl BO3/lyXa U TEIJIOThl Ha 1 KT BBIIAPEHHOM Biary.

JUig yMeHblIEHHs] TIOTEpPb XO0J0Ja Yepe3 CTEHKH HCHapUTENs XOJIOAWIBHOIO yCTpPOHCTBa
3alpOEKTUPOBAHbI JIBa BApUAHTA KOHCTPYKLIUHU U30JISLMH PA3JIMYHOM TOJIINHBL

I-p1i1  BapuaHT: KopkoBas ~ tactmHa  (A=0,042  Br/(MK), 5=16  Mm);
BOMJIOK HIEPCTSIHOU (A=0,052 Bt/(m'K), 0=32 MM);
muHoneyMm (A=0,186 Bt/(m'K), =4 mm).

2-o1 BapHaHT: CTEKJISIHHASI Bara (A=0,04 Bt/(m°K), =40 MM);
danepa COCHOBas (A=0,106 Bt/(m°K), =5 MM);
JIaK acGanbTOBBIH (A=0,7 Bt1/(Mm'K), 5=2 MM).

Paccunrarh, Kakoi BapHaHT U30JLUU JIYYIIMM B TEIUIOTEXHUYECKOM OTHOWEHUH. CTEHKY
anmapara IpHUHSTH IUIOCKOM.

Onpenenuts pa3HOCTb TEMIIEPATYp HAa HAPY)KHOM M BHYTPEHHEW IOBEPXHOCTH CTalIbHOMU
CTCHKH TIApOBOTO KOTJIa, padOTAIOIETo TP MaHOMETpUIecKoM fasienun 19 6ap. TonmuHa
cTeHkH KoTiia 20 MM, TemIiepaTypa BoJipl, nocrynaromeil B koren 46°C. C 1M” MOBEPXHOCTH
KOTJIa CHUMaercs 25 Kr/dacoB Cyxoro HaceimeHHoro mapa. Koaddumuent
tertonpoBogHocTH cranu A=50B1/(M'K). bapomerpuueckoe nasienune 750 MM prT.CT.
CreHKy KOTJIa CUNTATh MIOCKOM.

Boruncnuth cpenHee 3HaueHue Kod3(p@UIMEHTa TEMJIOOTAAYUd U KOJUYECTBO TEIUIOTHI,
OTJABAEMOr0 IIOBEPXHOCTHIO IUIACTUHBI, KOTOPAas OMBIBAETCA MPOJOJIBHBIM IOTOKOM
Bo3ayxa. CKOpOCTh U TeMIeparypa HaberarIiero NoToka paBHbl cooTBeTcTBEHHO 200 M/C 1
30°C. Temneparypa mnosepxHocTH miacTuHbl 90°C. JlnMHaA MIacTHHBI BIOJIb IIOTOKA
120 mm, a ee mupuna 200 mm.

TennooOMeHHMK 71 OXJIQKICHHMS BOABI MpeACTaBiseT co0Ooi 0ak, BHYTPH KOTOPOTO
pa3MenieH 3MeeBUK. [lo 3MeeBUKY LUpPKYJIUpYeT pacTBOp XJIOpUCTOro HaTpus. Panmyc
3meeBuka 0,6 M, auameTp TpyOok 3meeBrka 21 MMm. CpenHue Temneparypbl BHYTpEHHEH
nosepxuoct Tpyosl 0°C u pacreopa munyc 3°C. CxopocTh aBHXkeHHs pactBopa 1,2 T/C,
KOHIIeHTpauusi pactBopa 11%. Omnpenenuts oOIIyI0 UIMHY 3MEEBUKA, €CIH TEIJIOBOM
IIOTOK, MepelaBaeMblii  pacTBOpoM, paBeH 10 kBt. dusnyeckne xapakTEPUCTHKH PacTBOpa
npu Munyc 3°C: 1,=0,55B1/(MK); v;=2,1-10-6 M2/c; Pr,=15,2; mpu 0°C Pr, =13,4.

B kotenpHON mponokeHsl Ba maporpoBojasl guamerpamu d;=50 MM u d>=150 mm. Oba
MaponpoBoJa HMMEIT OAWHAKOBYIO TeMmieparypy mnoepxHoctn 450 °C. Temmnepatypa
okpy:xaromero Bozayxa 50 °C. ITaporpoBobl MPOJOKEHBI IPYr OT JIpyra Ha pPacCTOSIHUM,
UCKJIIOYAIOIIeM B3aWMHOE TemioBoe BiusHUe. Haiitu oTHomenue Ko3ddunueHTon
TEIIO0TAaYM U yETbHBIX 3aTpat ¢ 1 Mor. M MaponpoBo/ia.

Omnpenenuth cpeaHee 3HaYeHHE KOI((UIMEHTAa TEIUIOOTAAYHM CO CTOPOHBI CyXOro
HACBILIEHHOTO Iapa aMMHaKa, KOHICHCHPYIOIIErocs Ha IMOBEPXHOCTH TOPHU30HTAIBHOTO
KOXKyXOTpyOHOTO KOHJeHcaTopa. KoHaeHcauus OCyIIecTBIsSeTCS XOJOAHOM BOMOM ¢
temneparypoit 21 °C, naBnenue koHaeHcamuu 10atM. [mamerp Tpyd 19%1,5 mwm.
Pacnonoxenue Tpy0O maxmaTHoe.
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OmnpenenuTs pacxosl TEMJIOTHl U3IYYeHHUEM ¢ | M mapompoBoja, €Clii BHEIIHUN TUaMeTp
naponpoBoga d;=0,3 ™M, kodddumment mnormomenus Al1=0,9, Temmeparypa CTEHKHU
t,=450°C, Temmeparypa okpyxaromeii cpexsl t,=50°C  (M3IydeHHE B HEOrPAHHYEHHOM
MIPOCTPAHCTBE).

[TaponpoBox ¢ BHemHMM auameTpoM 200 MM pacmoiokeH B OOJBIIOM IMOMELICHUH C
temnepatypoid Bozayxa 30°C. Temmeparypa mnoBepxHoctu mnaponpooaa 400°C.
Onpenenuth TEIUIOBBIE MOTEPU C E€IMHULBI JJIMHBI [APONPOBOJA 3a CUET M3IY4YEHUS U
KOHBeKIMU. CTeneHb YEpHOTHI MOBEPXHOCTH NpUHATH paBHOM 0,8. TemmepaTypy cTeH
IIOMEILEHUSI MOYKHO CUMTATh PaBHOM TEMIIEPATYpE BO3/yXa B [IOMEIICHUH.

CranbHolt TpyoorpoBof (A=45,4 B1/(M-K)) nuamerpom 76x3 MM, 110 KOTOPOMY XOJIOJHBIN
COJIEBOM pacTBOp MOCTYMAaeT W3 MAUIMHHOTO OTHAEJCHHS B XOJIOAWJIBHBIE KaMephl, Ha
yuyacTke aauHoi 10 M, mpoxoauT depe3 moMelieHue, riae temneparypa sosayxa 25°C. [lns
YMEHBILIEHUS TMPUTOKA TEIUIOTHl K PacTBOPY, TPyOONpPOBOA H30JUPOBAH CIOEM IMPOOKH
(A=0,0465 B1/(M'K)) Tommuuoi 40 mM. Bo m3bexaHue momagaHus BIard U3 BO3JIyXa B
M30JIUIO0 €€ TOKPBIBAIOT CII0OEM THIpou3oisiuonHoi Mactuku (A=0,174 Brt/(mK))
tonuHou 3 MM. Paccuntars nmotepu xonojaa Ha TpyoornpoBoje 3a 10 yacoB u TemnepaTyphbl
Ha BHYTPEHHEW M BHEIIHEH MOBEPXHOCTAX M3O0JIALMU MPU CPEIHEN TEMIIEpAType pacTBOpa
Munyc 15°C, xoaddunmenTax TeriooTAadyd co CTOPOHBI pacTtBopa 1510 Br/(M’K) u co
CTOPOHBI Bo3ayxa 9,3 Br/(M°K).

B TpyOuaToM mNapoBOASHOM TEIUNIOOOMEHHUKE CYXOW HACHIIIEHHBIA BOASHOW map C
naBiieHueM 3,5 6ap KOHJEHCHpYeTCs Ha HapyKHOU moBepxHocTu TpyO. Boma, aBrkymascs
no Tpybam, oxnaxmaercs ¢ 200°C mo 90°C. Omnpenenutb cpeaHenorapupMUUECKuit
TEMIIEPATypPHBII HAMop B 3TOM TeriooOMeHHuKe. [lapaMeTpsl napa mpuHUMATh MO TaOIHIIe
COCTOSIHUS BOJIbI U BOASIHOTO HIapa.

B TemnooOMeHHMKe THma «Tpybda B TpyOe» ropsidas BOJa JABIKETCS MO BHYTPEHHEH
cranpHOl TpyOe (A = 40 Bt/(Mm-K)) HapyxHBbIM/BHYTpeHHUM auameTpamu do/d; = 35/32 mwm.
Temmneparypa ropsueli Boabl Ha BXoie B TermooOMeHHbIH ammapar 95 °C. CkopocThb
nsuxenust 0,5 m/c. HarpeBaemasi Boja IBMKETCSI IPOTUBOTOKOM 10 KOJIBLIEBOMY KaHAILy CO
ckopocThio 1 M/c u HarpeBaercst oT 15 °C go 55 °C. Cpennsisi TemnepaTypa CTEHKH TpyObl
50 °C. Buyrtpennuil auamerp BHemHed TpyObl 50 mm. OmnpenenuTb HNOBEPXHOCTh
TEII000MeHa.

TecToBBIE 3a1aHUA

1. PeanwHEbIit raz — 310:

a) BEIIECTBO, CYIIECTBYIOIIEE B PealbHOM MHPE;

0) ra3omno00HOE COCTOSIHUE BEIIECTBA, KOTOPOE CYIIECTBYET B MIPUPOJIE;

B) ra30Mo0JI00HOE TEJ0, KOTOPOE HAXOIUTCS B COCTOSHUM OJM3KOM K COCTOSIHHIO KHUIISIICH
KHUJIKOCTH;

F) ras, KOTOpBIfI HaxoJUuTCd B ITMHAMHUYCCKOM PaBHOBCCHUHU C JKUIAKOCTBIO.

2. Kakne mapaMeTphl UACAIIBHOTO I'a3a Ha3bIBAIOTCA OCHOBHBIMU

a) a0COMIOTHOE JaBJICHHE, yIeTbHBIA 00BEM U SHTAIIBITNS,

0) BHYTPEHHSISI SHEPTHS, SHTAIBIINS U SHTPOIIHSI;

B) a0COIIIOTHOE J1aBlieHUE, aOCOMIOTHAS TeMIIepaTypa 1 SHTPOIHS;

') a0COJIFOTHOE JIaBJIEHUE, yIeTbHBII 00BeM U a0COTIOTHASI TEMIIEpaTypa.

3. Kak onpenenstoTcsi KOHEUHbIE TapaMeTpbl padoyvero Tena B M30XOPHOM Iporecce?

T
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4. 3akon lapns P ﬁ = CONSt ONUCHIBACT. ..
p, T,
a) n300apHbIN TPoLIECcC;
0) amuabaTHBIN MpoIIecc;
B) MOJMUTPOMIHBIN MPOIIECC;

T') U30XOPHBIN TPOIIECC.

5. Kak uszmensiercst o0beM pabodero Tena npu U30XOPHOM MOABEACHUU TEIUIOTHI:
a) YBEJIMYMBACTCS;
0) HE U3MEHSETCS,
B) YMEHBIIAETCH.

6. M3meHeHue yeapHON BHYTPEHHEH SHEPTUHU B IIPOLIECCE MTPU V=Cconst ONpeesieTcst mo

YPaBHCHUIO:

a) du=c (T, -T);
T2

0) AuzjcpdT;
1

B) Au=mc (T, -T,).

7. Kak onpenensitoTcsi KOHEUHbBIE TTapaMeTphl pabodero Tena B n300apHOM mpoiiecce?

nt,
a) v, = ;
T2
V.T
6 V — 172 ’
) Va T
AT,
B) T2 = )
PZ
V. T,
1") T2 — 171
PZ
8. Kak OIMPECACIIAOTCA KOHCYHBIC ITapaMETPhI pa60qer0 TE€JIa B U30TCPMHUICCKOM Hpouecce?
P P1T2
a = )
) 15 T
V,P
6) P2 — 271

V1 2



B) V2 - P2 )
PV
F) V2 _%

9. Kakoli TepMoAMHAMUYECKUI IPOLIECC ONUCHIBAET 3aKOH boins-Mapuorra?
a) U30XOPHBI;
0) MOJINTPOIIHBI;
B) aanabaTHBIN;
I') U30TEPMHUUYECKUH.

10. TeruioTa U30TEPMHYECKOTO MPOIIEcca ONPEALISeTCs I0 PopMyIIe:

a) q:RiTlnv—z;
Vi
6) q:Riln&;
Py
B) q=0;
V.
=Rk —=.
rQ ”

1

11. U3meHnenune y,HeHBHOﬁ OHTAJIBIINU B U30TCPMHUYCCKOM IIPOLECCCC OIPCACIIACTCA KaK:
o) dh=c,(T,~T,)=0;
6) dh=c,(T, ~T;)=0;
w) dh=c,(T,-T,)=0.

12. Tennora u306apHOTo Mpoiiecca onpeaensercs no hopmyne:
a) Q =mcCy (Tz-T]);
0) Q = ¢, (To-Th);
B) Q =kmwc, (T,-T));
r) Q =mrc, (T;-T»).

13. Kak onpezensercs u3MeHEeHUE BHYTPEHHEH SHEPTUU Ta3a B U300apHOM mporiecce?
a) AU =mrc, (T;-T»);
0) AU =m'c, (T>-Ty);
B) AU =mrc, (T;-T»);
r) AU =mc, (T,-T)).

14. PaboTa, KoTOpasi BHIMOJHAETCS PaOOYUM TEJIOM B aaquabaTHOM Ipolecce, OMPeAeseTCs 1Mo
dbopmyre:
1
a)l= E(prl —pava);
0) L=mwc, (T;-T»);
R
B) L= ——(To-T));
) 1 (To-Ty)
F) L=mR (Tz-Tl).



15. Pabora, koTOpasi BBITIOIHSETCS pabovYrM TEIOM B M300apHOM MPOILIECCE, OMPEAETSIETCS 0
dbopmyre:

a)1=p (va—v1);

6) L=mR (T,-T));

B) L=mc, (T>- Ty);

rl=p(Vi-Vy).

16. Kak onpezensercss ”3MEHEHUE SHTPONUU paboyero Tela B HOJUTPOITHOM Iporiecce?
n—k T,

n—;
n—-1 T,

a) AS=mc,

T
0) As=cyln —=;
T

1

T,
B)AS=mc,In —;
T

2

T
r)ASzmcp]an.

1

17. Kak onpenensieTcss U3BMEHEHHUE SHTAJIBIIMKA padoyero Tejaa B MOJUTPOITHOM mpolecce?
a) Al = ¢, (Tr-Ty);
6) Al = Cp (Tz—Tl);
B) Al = m ¢, (T,-T));
r) Al= mc, (T>-T)).

18. Kakoif 00beM 3aHUMAET KaKIbIii KOMITIOHEHT B Ta30BOM CMECH MPU Pey:
a) 3aHUMaeT BeCh 00BEM;
0) 3aHUMaeT 00beM, MIPOTOPIIMOHATBHBINA €r0 Macce;
B) 3aHUMAET 00bEM, TPOMOPLUOHATLHBIN MapIHAIbLHOMY JaBICHUIO KOMIIOHEHTA.

19. Kakoii Bua mpuoOpeTaeT mepBbld 3aKOH TEPMOAMHAMMKHU ISl TIPOU3BOJIBHONW MAaccChl
pabouero Tena:

a) Q=AU+L=(U,-U,)+L;
6) 0q = Au + 3l ;

B) L=0;
ng=Au+l=(uy,—u )+1.

20. Kakoii Oyaer monHas (OpMYyIUpPOBKAa BTOPOTO 3aKOHA TEPMOJAMHAMHUKH, KOTOPBII
npeoxkun B. OcBanb:

a) «HeBo3M0OXXHO c03/1aTh BEUHBIH ABUTATENb (perpetuum mobile) BToporo pomay;

0) «HeB03MOXHO co3/1aTh BEUHBIH BUTATENb (perpetuum mobile) mepBoro poga»;

B) «HeBo3MOkHO co37aTh BEUHBIN aBHTaTenb (perpetuum mobile) BToporo poxa, T.e.
JIBUTaTeNlb, KOTOPBIM cOBepIIaeT paboTy 3a cueT BHYTPEHHEH SHEpruu TEIrIoBOTrO
pe3epByapa ¥ IpH STOM HE U3MEHSET TEPMOJANHAMHYECKOE COCTOSHHE OKPYKAFOIIINX
Te;

r) «HeBo3MokHO co37aTh BEUHBIN NBHUTaTENh (perpetuum mobile).

21. DHTpOMIHUS — 3TO ... TapaMmeTp paboyero Tena.
a) OCHOBHO;
0) KaJIOPUIECKUH;



B) HHTEHCHUBHBIM.

22. neanbHBIM [IUKIIOM BCEX TEIUIOBBIX MAIIIWH MPUHSATO CUUTATh:
a) lwuxn Tpunknepa;
0) Lukn Otro;
B) Iluku bpaiitoHa;
r) Huxn Kapno.

23. Kakoe u3 MaTeMaTHYECKUX OMUCAHUN BTOPOTO 3aKOHA TEPMOJUHAMUKHU [T OOPAaTHMBIX
IPOLIECCOB SIBISICTCS BEPHBIM?

% =¢ds=0
f =14
T :
a) ;
4 > fas
o T
fﬁ <0
B) r .
24. Ilo kako#i hopmyie onpesensercs n300apHo-u30TepMuueckuid norenuuan ['ndoca?
a) F=U-TS
0) G=F+pV
B) dH =TdS +Vdp
r) dFF <-=SdT — pdV .

25. Kakas ananuTuyeckash B3alMMOCBS3b MEX/Jy OCHOBHBIMHM IIapaMeTpamMHM BEpHa JUIs
aanabaTHOTO mpoiiecca:

a) L= ()t
vV, .

P> :
5P
Py M.
p v
B) L=(2)
p2 vl ;
ol
v, T )

26. Jlns xako#t (a30BOIl AMarpaMMbl COCTOSIHMSI BOJBI IapaMeTphbl TPOMHON TOUKHU (T. A)
IIPUHSATHI 33 HAa4aj10 KoopAuHatT?

a) (hazoBas 1uarpaMma peanbHbIX Ta30B B T-v KoopanHaTax;

0) gazoBas quarpamMma peaabHBIX Ta30B B pP-V KOOpAMHATAX;

B) (pa3oBas auarpamma peajbHbIX ra3oB B h-s koopauHarax;

r) (ha3oBast tuarpamma peaibHbIX ra3oB B logp-h koopauHarax.

27. Kakue u3onporiecchl BOASHOIO IMapa MOTYT ObITh NMPOAHAIM3UPOBAHBI MPU MTOMOIIA
¢a3oBbIX qUarpamm?



a) U30TEPMHUUECKUI, N30XOPHBINA, H300apHBIN, TOIUTPOIHBIH;
0) U30TepMHUUCCKUH, annadaTHBIN, H300apHBIN, TOTUTPOITHBIN;
B) U30TEPMUYECKUNA, N30XOPHBII, U300apHBII;

') I30TEPMHUYUCCKHUH, H30XOPHBIN, N300apHBIN, aTrabaTHBIN.

28. Enununei u3MepeHus TerioBod MOITHOCTH N ABIsETCA:
a) kJIx;
0) xJx/kT;
B) KBT;
T) Kr/C.
29. Kakas hopmynupoBKa MEpBOTO 3aKOHA TEPMOJAMHAMHKH JUIsI TIOTOKA SIBJSIETCS OoJjee
BEpHOU
a) Temora, mojaBoguMas K paboueMmy Telly H3BHE, PAaCXOIyeTCsi Ha IOBBIIICHUE
SHTAJIBIIUU U BBITIOJHEHNE TEXHUYCCKON pabOTHI;
0) Temnora, momBoguMas K pabodeMy Ty H3BHE, PACXOIyeTCs Ha TIOBBIIICHHE
SHTAJIBIIUU U KUHETUYECKOW SHEPTHUH, U BBITIOJIHCHUE TEXHUYCCKON pabOThI;
B) Temmora, momBomumas k pabodyemy Tely HM3BHE, PAcXOAyeTcs Ha IOBBIIICHUE
SHTAJIBIIUU U KHUHETUYECKON SHEPTHH,
r) Temmora, moaBomuMmasi K pabodeMy TelIy H3BHE, PAacXOayeTcs Ha TMOBBIIICHHE
SHTAJIBIIUU U KUHETUYECKOW SHEPTHUH, U BBITIOJIHEHHE PAOOTHI TPCHHMS.

30. Kakwue TemnoBblie MalIMHbBI paboOTaIOT MO MpsiMoMy nukity Kapuo?
a) IBUTATeNM BHYTPEHHETO CrOpaHusl, MapOCUJIOBbIE U Ta30TYpOMHHbBIEC YCTAHOBKY;
0) XONnoIMUIbHBIEC MAIIIUHBI;
B) TOJIKO MTAPOCUJIOBBIC U Ta30TYPOMHHBIE YCTAaHOBKH,
T') TEIUIOBBIE HACOCHI.

31. o kakoit popmyie onpenensercs repmuyeckuit KII/] nneansHoro npsmoro nukia
Kapuo?

k
p -1
ayn=1-—F .
T ke o)
6) n,=1-—— . P 1
e (A-1)+xA(p-1).
1
’77:1_ k-1
B) &
T
n,=1-->
T) I .

32. Kakoil TepMOAMHAMMYECKUN LMKI 3aJI0)KEH B OCHOBY pabOThI BCEX KapOIOpaTOpHBIX
IBUTATENE?

a) IUKJI CO CMEIIIaHHBIM TTO/IBOJIOM TEIUIOTHI (UK TpuHKIIEepa);

0) LMK ¢ U30XOPHBIM MOABOAOM TEIUIOTH (UK OTTO);

B) o6patHbIii nuki C.Kapho;

I') peanbHbIil HuKI bpaiiToHa.

33. Auarpamma, noctpoeHHas B T-s —koopJuHarTax - 3710 ...
a) pabouas 1uarpamMma;
0) TeruioBas AuarpamMma;
B) JlekapToBas quarpamma.



r) quarpamma Bykanosuya.

34. YpaBHeHue ais OINpeAesieHUus KOJIMYECTBA TEIUIOTHl () C y4eToM Macchl BELIECTBa,
3aIKChIBaeTCs KaK:

a) Q=m-c-At;
6) g=m-c-(t,—1);
w O=c-(T,~T,).

35. Y aenbHas MOIbHAS TEIJIOEMKOCTh—ITO KOJIMYECTBO TEILJIOTHI, KOTOPOE HYKHO TOJIBECTH
K 1 KMOJIIO BelecTBa, YTOOBI HarpeTh €ro Ha ...

a) 10 °C;

0) 10 K;

B) 1°C mwu 1K;

r) 100 K.

36. Uto siBnsieTcst pabo4nM TeJIOM ra30TypOMHHBIX YCTaHOBOK?
a) TOIUIMBHO — BO3J1yILIHAsl CMECH;
0) XOJIOMWIbHBIN arcHT;
B) CJKaThbI BO3IIYX;
') BOJSTHOM T1ap.

37. Kakoii TepMOIMHAMUYECKHI POIIecC MPOUCXOANT B TYpOHHE MapOCUTIOBON YCTAaHOBKHU?
a) IPOCCEIMPOBAHNUE;
0) n300apHO-M30TEpMHUYICCKas KOHCHCAIUS T1apa;
B) M300apHO-U30TEPMUYECKOE KUTICHUE BOJIBL;
') anrabaTHOE paclIupeHue mapa.

38. HpI/I KaKOM IIOCTOSIHHOM ITapaMeTpe MPOUCXOAUT MPOLECC B UCIIAPUTCIIAX XOJIOAUIIbHBIX
" TCIINIOHACOCHBIX YCTaHOBOK?

a) t =const ;
0) Ah = const ;
B) As = const ;
r) V =const .

39. Kakoii mapamerp XxapaktepusyeT 3(h()EeKTUBHOCTh OOpPaTHOrO0 TEPMOJAMHAMHYECKOTO
uKia?

9] nonesn Tl — T2
a) rerioout KIIJ[ 7, =——= o ;
3amp 1
L1 -1 [
6) kod(duIHeHT paGoThI Q = —— = 1K =] &
lm lm lm .
B) koddpoumnment mnpousBogutenbHocTH  (coefficient of performance - COP)
T
COP — qam« — 2 .
l3amp (Tl - T2 )

40. 3a cuer Kakoil TEIUIOTHI MPOUCXOJUT IPOLECC KUIMIEHUS B MCIAPUTENE TEIJIOHACOCHON
YCTaHOBKH?
a) BBICOKOHOTGHHH&HBHOﬁ TCIUIOTHI TBO3AyXaA,



0) HU3KOMOTEHIUAIBHOM TEIIOTHI IPYHTA (BO3yXa, BOJBI);
B) TEIUIOTHI POJYKTOB CTOPAHMSL.

41. Kakoe u3 onpeieeHuil TepMUHA «IKCEPTUs» SABJISIETCA BEPHBIM?
a) MaKCHMMaJbHO BO3MOXXHasi paboTa, KOTOPYHD MOKET COBEpIIaTh CUCTEMa, MpU
00paTHOM Mepexo/ie U3 JAHHOTO COCTOSHUSI B COCTOSIHHE PaBHOBECHS C OKpY)Karolen
cpenoi;
0) cymMMa BHYTpPEHHEH SHEPrUH BEIeCTBA U MOTEHIIUAIBHON SHEPTUH JJaBJICHUS,
B) KOJIMYECTBO TEIUIOTHI, KOTOPOE HEOOXOIMMO TOJIBECTH K | KT ra3a, 4ToObl U3MEHHUTH
ero remnepatypy Ha 1 K.

42. CornacHo BTOPOMY 3aKOHY TCpPMOAUWHAMUKH, TepMI/I‘IeCKI/Iﬁ K.II.1. TCIUIOBOI'O ABHUI'aTCIIA
OMPCACIIACTCSA KaK:

nojaesn — 1

a)n, =— =1

3ampau

Lores
6) 77‘[ — Nnoae3n >1 ;

zampau

[
B) 772- — NnoJle3H <1 .

sampay

43. CoriacHO BTOPOMY 3aKOHY TEPMOJIWHAMUKH, KOIPPHUIUESHTOM MPOU3BOJAUTEIHLHOCTH
(coefficient of performance - COP) xonoauapHOM MalIuHbI SBISETCS:

a) COP = Jome (1,

3amp

samp

B) COP = Lomeyy.

3amp

44. KakoMy COCTOSIHMIO BOJSHOTO Mapa Ha (a3oBBIX AMarpaMMax COCTOSIHMSI BOJBI U
BOJISIHOTO IIapa COOTBETCTBYET JIMHUS X=17

a) BJIQXKHBIN HACBILICHHBIN TIap;

0) nmeperpeTslii nap;

B) HACBIIICHHAS KUJKOCTb;

I') CyXOi HaChIIIEHHBIH map.

45. Ha (a30BBIX AuarpaMMax COCTOSHMSI BOALI M BOJSHOIO Iapa MapameTpbl KPUTHIECKON
TOUKH CJIeyFOLIUeE:

a) p=611Ila; t=0,01°C;

6) p=22,1MIa; t=374,15°C;

B) p=22,1MIIa; t=20 °C;

r) p=611Tla; t=20°C.

46 . KakoMy COCTOSIHMIO BOJISIHOTO Mapa Ha (a30BBIX JAMarpaMMax COCTOSIHMSI BOJBI U
BOJISIHOTO IIapa COOTBETCTBYET JIUHUS X=07

a) BJIQXKHBIN HACBILICHHBIN TIap;

0) meperpeTslii nap;

B) HACBIIICHHAS KUJKOCTb;



I') CyXOl HACBIIIEHHBIH Map.

47. Ha (ha30BBIX 1uarpamMmax COCTOSTHHSI BOZBI M BOASHOTO Tapa mapaMeTpbl TPOHHON TOUYKH
() (13 % {01105 (<

a) p=611TIla; t=0,01°C;

0) p=22,1MIla; t=374,15°C;

B) p=22,IMIIa; t=20 °C;

r) p=611TIla; t=20°C;

48. ®a3oBbIl MEPEX0/1 BEMIECTBA U3 TBEP10H (a3bl B ra30Mo100HYI0 HAa3bIBACTCS:
a) KpUCTaJTU3aIuei;
0) IuIaBJICHUEM;
B) KUIICHUEM;
r) cyonumaruen.

49. BoasHOM nap MOKHO MOJIYYUTh ITYTEM:
a) TOJBKO KUIICHUS;
0) TONBKO UCTIAPCHUS;
B) MCIIAPEHUS M KUIICHUS,
') KOH/ICHCAIIHH.

50. Cyxo¥li HachIlIEHHBIN Map — 3TO. ..
a) CMech mapa C KarejabKaM{ BIIarW, PABHOMEPHO PAcIpe/IeICHHBIMUA BO BCEM 0ObeMe
napa;
0) map, TemriepaTypa KOTOpPOTO BBIIIE TEMIEPATyphl HACBHIIMICHUS TPH TAKOM KeE
JIaBJICHWH, KaK HaCBIIIEHHBIN map;
B) IIap, KOTOPBIM HAXOAUTCS B TMHAMHUYECKOM PaBHOBECUU C HACBIIIEHHOM XHIKOCTBIO;
T') ap, KOTOPBI HE COJIEPKUT BIAry U HaXOTUTCS MPHU TeMIepaType HACHIIICHHUS.

51. Kakoii TepMoIMHaMUYECKH MPOIIECC TPOUCXOANT B TYpOMHE YCTAaHOBKH, MPEACTaBICHHON
Ha puc.?

Bq_'tler

BT

Turbine

N (2)

a) M3o0apHoe kuneHue;

0) AnnabaTHoe cxaTue;

B) M30TepMuueckoe pacimpeHue;
r) AnnabaTHoe paciuupeHue.

52. IIpu KaKOM MOCTOSTHHOM MapaMeTpe OCYIIECTBIISIETCS MPOLIECC B UCIIAPUTEIIE YCTAHOBKH,
MpPEACTABICHHON HA puC.?

Bq_'tler

A7

a) t =const;



0) s = const;
B) h = const;
I) ¢, = const.

53. Kak Ha3bpIBaeTCs LIUKJI Fa30TypOMHHON YCTaHOBKH, IIPE/ICTAaBICHHOMN Ha puc.?

a) muka I'TY ¢ perenepanueii;

0) 6azoBbiid nuki ['TY;

B) uki ['TY ¢ MHOroCTyneH4YaThIM CX)KaTUEM U PacCIIMPEHUEM pabouero Tena;
r) muka I'TY ¢ meperpesom.

54. Kakoe KaueCTBEHHOE COCTOSIHHE XapaKTePHO IS BOASHOTO Mapa P CTEIIEHU CYXOCTH
x=0,3?

a) 30% cyxoro HacsieHHoro napa u 70% HacChIIEHHOM KUAKOCTH;

0) 3,0% cyxoro HackimeHHoro mapa u 70% HachIIEHHOM KUIKOCTH;

B) 30% HacbleHHOHN XUIKOCTH 1 70% CyXOro HachIIIEHHOTO Mapa;

r) 30% HachimeHHoM )uakocTu U 70% BIaXXHOTO HACHIIIIEHHOT'O Hapa.

55. Kaxkoe kauecTBEHHOE COCTOSIHHE XapaKTepHO JJisl BoAssHOTo napa npu (1-x)=0,35?
a) 35% HeHaCHIIIEHHOM KUAKOCTU U 65% BIAXKHOTO HACHIIIEHHOTO Mapa;

0) 35% HaCBIIIEHHON KUIKOCTU U 65% BIIaKHOTO HACKIIIEHHOTO apa;

B) 65% HaCBIIIIEHHOHN )XUIKOCTH U 35% CyXOTo HACHIIIEHHOTO Mapa;

r) 65% cyxoro HachIeHHOTOo napa U 35% HaCBIIEHHOHN YXUIKOCTH.

56. Jlns xakoro BemiecTBa moctpoeHa (a3opas quarpamma ¢ uHaekcom «R718»?

a) YIJIEKUCIbIN Ta3;
0) KHCIOpO;

B) BOJISIHOI map;

) u300yTaH.

57. J1yist Kakoro BeIlecTBa MocTpoeHa (a3zoBas quarpamMma ¢ HHIAeKCcoM «R 7447
a) YIJIEKUCIIBIN ras3;

0) KuCIopo;

B) BOJSHOM map;

) U300yTaH.

58. lns xakoro BelecTBa NocTpoeHa ¢a3zoBas quarpamMma ¢ uaaekcom «R600a»?
a) YIJIeKUCIIbIN Ta3;

0) KHCIOpO;

B) BOJISIHOM map;

) u300yTaH.



59. 3a cder KakOW TEIIOTHI MPOUCXOAUT MPOLECC KUMEHUS B HCHAPUTENE TEIIOHACOCHOMU
YCTaHOBKH?

a) BBICOKOIIOTEHIIMAIbHOM TEIJIOTHI BO3/1yXa

0) HU3KONOTEHIIMAILHOM TEIUIOTHI IPyHTa (BO31yXa, BOJIbI)

B) TEILIOTHI MPOAYKTOB CTOpaHUs

I') HET IPaBUJIbHBIX OTBETOB

60 OgHoctyneHyaTasi XOJ0AWJIbHASL MAIlIMHA COCTOUT U3

a) UCTIapuTeNsi, KOMIIPECCOPa, PETYIUPYIOIET0, BEHTHIIS U PECHBEPa

0) ucnapurensi, KOMIpeccopa, KOHAEHCATOpa U PETYJIUPYIOLIEr0 BEHTHIIA

B) UCIIAPUTEIIS, KOMIIpEcCcopa, KOHJCHCATOpa U PeCHBEpa

T') UCTIAPUTENS], KOMIIPECCOPA, PErYIUPYIOLIETO BEHTHIISA U PEreHepaTUBHOTO TEMII000MEHHHUKA

61 Ilo npunIMYy AEHCTBUS XOJIOAMIbHBIE KOMIIPECCOPHI TIOIPA3IETSIOT HA
a) MOPIIHEBbIE, POTAI[MOHHBIE, BAHTOBBIC, IEHTPOOEKHBIC U CIHPATbHBIC
6) CAJIbHUKOBBIC, ITOPIIHEBLIC, POTALIMOHHBIC, TCPMCTUYHLBIC U CIIUPAJIBHBIC
B) MOPIIIHEBbIE, POTALIMOHHBIC, BUHTOBBIE, TEPMETUYHBIC U CIIUPATbHbBIE
T')CaIbHUKOBBIC, OECCATLHUKOBBIC

62 X0JI010TPOU3BOAUTEILHOCTH MAIIIMHBI UJTM KOMITPECCOpa - 3TO

a) KOJTMYECTBO TEIUIOTHI, OTBOJAUMOE OT OXJIAKIAeMOU CPebl B €UHHUILY BPEMEHH
0) KOJIMYECTBO dHEPIUH, 3aTPaYMBAEMOE Ha MOJIYyYEHHUE X0JI0/1a

B) KOJIMYECTBO XOJI0/1a, MOJIYYCHHOE 32 €IUHUILY BpEMEHU

63. B ucnapurene XoJOAMIBHONH MAaIIMHBI OCYIIECTBIISCTCS MPOIECC:

a) IPOCCEIIUPOBAHUS;

0) KOHJIEHCAIIUU MTapPOB XOJOIUIBHOTO areHTa;

B) cyOnmuManuu;

T') KUTIEHUS XOJOIUIILHOTO areHTa 3a CYeT TEIUIOThI, OTBOAMMON U3 OXJIaXKIaeMoro o0nema.

64. B TepMoperynupyroImieM BeHTUIE XOJIOAUIBHON MAIIWHBI OCYIIECTBISIETCS MPOIECC:
a) IPOCCEIIUPOBAHUS;

0) KOHJIEHCAIlUX MTapOB XOJOIUIBHOTO areHTa;

B) cyOnmuManuu;

T') KUTIEHUS XOJOIUIIHLHOTO areHTa 3a CYeT TEIUIOThI, OTBOAMMON U3 OXJIaKIaeMoro o0nema.

65. K TpeM npocThIM BUaM TEMJI000MEHA OTHOCSATCS:

a) TeTIONPOBOIHOCTH, TEIIOOT/1aua, TeIUIoNepeaaya;

0) TEIIONMPOBOAHOCTh, KOHBEKTUBHBIN TEIIOOOMEH, TETIJIOBOE U3TyUYCHHE,
B) TEIUIOMPOBOJHOCTD, TEIIOOTAa4a, KOHBEKTUBHBIN TEMII000MEH;

T') TeIUIO0TIa4ya, TEIUIOBOE U3TyYeHHEe, KOHBEKTUBHBIHN TEIJI000MEH.

66. Ilpouecc mepenaun TEIUIOTHI OT OJHUX MaTepHAIBHBIX TN K JAPYTUM B OOIIEM cilydae
Ha3bIBACTCS:

a) TETUIOBBIM M3JIy4YEHUEM;

0) TerooTIAYEeH;

B) TEIUIONPOBOJHOCTHIO;

T) TeIruIonepeavei.

67.TermionpoBOJHOCTHIO HA3BIBAIOT MPOLIECC:
a) mepelayu TeIUIOThI B Ta30BBIX CPENaX;



0) mepeayn TEIUIOTHI B CTAIIHOHAPHBIX TEMIIEPATYPHBIX MOJISIX;

B) MOJIEKYJISIpDHOTO TepeHoca TeIIOThl B CIUIOIIHON cpele, OOYCIOBIEHHBIM HaTudueMm
rpaJueHTa TEMIEPATYPHI;

T') IepeHoca TEIJIOTH B BaKyyMe.

68. Enunuiieit usmepeHus TerionpoBOIHOCTH MAaTEPUATIOB SIBJISIETCS:

Bm
a) =
m° K
B
6) — s

69. Eciu TeMriepatypa BO BCEX TOYKaxX MPOCTPAHCTBA HE U3MEHSICTCS C TCYCHUEM BPEMEHH, TO
TEMIIEPATYPHOE IT0JIC HA3BIBACTCS:

a) CTallMOHAPHOE;

0) paBHOBECHOE;

B) OJIHOPOJIHOE;

r) 00BeMHOE.

70. U30Tepmudeckas moBEpXHOCTh - ATO:

a) FTEOMETPUYECKOe MECTO TOUEK, TeMIepaTypa B KOTOPBIX HE OJIMHAKOBA
0) reoOMEeTPUUECKOE MECTO TOUEK, TEMIIEPATypa B KOTOPBIX CTAllMOHAPHA

B) T€OMETPUYECKOE MECTO TOUEK, TEMIIEPaTypa B KOTOPHIX OJJMHAKOBA

I') TEOMETPUUECKOE MECTO TOUEK, TEMIIEpaTypa B KOTOPHIX HE CTallMOHAPHA

71. HecraumoHapHO€ TpPEXMEpPHOE TEMIIEPATYPHOE TMOJIE OMHUCHIBAECTCS  CIEAYIOIIUM

ypaBHEHUEM:
a)t=1(x,y,2);
0)t="1(x,1);
B) t=1(x,y, 1);

nNt=£f(x,y,z, 1).

72. Kakoe HampaBieHHE MMEET BEKTOp YJEIbHOIO TEIUIOBOTO IMOTOKA IO 3aKOHY
TEIUIONPOBOAHOCTH (3aKOH Dypbe):

a) HallpaBJICHUE, IEPIIEHANKYIIIPHOE BEKTOPY TPaleHTa TeMIIepaTyphl;

0) HampaBJieH MPOTHUBOMOJIOKHO HAIIPABICHUIO BEKTOpA IPaIUeHTA TEMIIEPATYPHI;

B) COBIIQJAeT C HAIIPABJIEHUEM BEKTOpPA IpaJueHTa TEMIIEPATYPhI;

T') HE CBSI3aH C BEKTOPOM I'paIM€HTa TEMIIEPaTypBhl.

73. Bektop TemmepaTypHoro rpaauenrta (grad t) HampaBlieH O HOpPMaJId K U30TEPMHUYECKOMN
MOBEPXHOCTHU B CTOPOHY ...

a) yBEJIMUYEHUS TeMIIepaTyphl;

0) yMEHbIIIEHUS TEMIIEPaTyphI;

B) IMIOCTOSTHHOHM TeMIIEPaTypHI;

I') HE HalpaBJIeH [0 HOpMaJIH.

74. Cornacuo 3akony @ypbe, BEKTOp yAEIHHOTO TEIJIOBOTO MOTOKA ...
a) g=0alT ;



0) 5:—gmd T;

B) (;:—grad T;

A
r =—At.
) g 5

75. KOHBEKTHUBHBIM TEIUIOOOMEHOM HA3bIBAIOT MTPOIECC MEPEHOCA TETIIIOTHI:

a) 00yCJIOBJICHHBIA HATMYUEM TPaIMEHTa TEMIIEPaTyPhl;

0) B CTAallMOHAPHBIX MOJISIX;

B) B BAKyyME€;

') OCYIIECTBIISIEMbBIN MOJBUKHBIMU 00beMaMU (MaKpOCKOITMUYECKUMU 3JIEMEHTAMH CPE/IbI).

76. CBoOOgHAsT KOHBEKIIMSA BOSHHUKAET 3a CUET:

a) ICHCTBUS CTOPOHHUX BO30YAMTENICH Hacoca, BEHTHIATOPA | JIP.;

6) paanum IIJIOTHOCTHU HaneTI)IX 1 XOJOOHBIX ITOTOKOB CpeIII)I;

B) OJIHOBPEMEHHBIM BO3JICHCTBHEM Pa3HUIIBI TEMIIEPATYP U CTOPOHHUX BO30YAUTEIICH;
T') UCKITFOUYUTEIIBHO TIPUPOIHOC SIBJICHHE.

77. Eqununieit uamepenust KodQpGuImeHTa KOHBEKTHBHOTO TEIJIO0OMEHA SIBIISICTCSI:
Bm

a) K
Bm

5) Mz'K4;
Bm

B) M -K;
I

r) m*oc-K* )

78 THTEHCHUBHOCTH KOHBEKTUBHOTO TEIIOOOMEHA OLIEHHUBAETCS:
a) KO3 PHUIHMEHTOM TerIonepeaayH;

0) K03 PUIIHUEHTOM TTOTIIOICHHUS;

B) KO3((UIIMEHTOM HHTEHCUBHOCTH TEINIOOOMEHA;

I) K03 (PUIHEHTOM TEIUIO0TIauH.

79. TypOyneHTHOE NBMKEHHUE CPEIbl BO3HUKAET 3a CUET:
a) MOCJIONHOTO0, CTPYIHOTO MepeMeleHUS YaCTHII;

0) BUXPEBOTO JIBHIKEHHS TOTOKOB BO/IBI;

B) TOJ] BO3/ICHCTBUEM TypOyIH3aTOpPa;

T') HCKITFOUUTEIIBHO TIPUPOHOE SBJICHHE.

80. B mporieccax KOHBEKTUBHOTO TerioooMeHa kputepuit Hyccenbra (Nu) siBnsiercs:
a) OIPENEISIIOIINM;

0) HE OmpeIeIIIeMbIM;

B) OIIPENEIAEMBIM;

T') HE UCTIOJIB3YETCS.

81. KpurepuansHoe ypaBHEHHE, ONMUCHIBAIOIIEE MPOLIECCH] TEINI00OMEHa B CBOOOIHOM
KOHBEKLIUU, UMEET BU:
a) Nu = f (Gr, Pr);



0) Nu = f (Re, Pr);
B) Nu = f (Rem, Rer);
r) Nu = f (Re, Gr, Pr);

82. IINoTHOCTH TEIJIOBOr'O IIOTOKA B CTalMOHAPHOM IT10JIC AJId KOHBCKTUBHOI'O TEIJI000MeHa
HaxXoJdATCs U3 BbBIPpAXKCHUSA:

A
q ::_4;?51.7
a) " 5
6 = 0T,
a. :a.A

ar epao T .

B) ;
r) a[( za'F'(Tc—i_Tofc).

83. TeruioBo# MOTOK MpH Niepeade TEIUIOThl KOHBEKTHUBHBIM CIIOCOO0M OIpeIesieTcs Kak:
2) O=a-(t,—t,)F :

4
I
cD:CO'g'(_j -F
6) 100

& (t;+2,)-F

) Rem
r) q):kHOJ'I (tl -tz)'F.

84. KonnuecTBo TEMIOTHI, OT1aBAEMOE WM IPUHUMAEMOE [TOBEPXHOCTHIO CTEHKH, ITPU
KOHBEKTHBHOM TEIIIOOOMEHE OIPENENIeTCs] BBIPAKEHUEM:

-t
Q=1"2.F.¢

a) Rnozz

ﬂ/ b
6 Q—g‘(tl_lz)‘F'T;
p) Q= (toy ~ 1) F o7

l") Q:knOJl'(tl_t2)'F'T_

85. Kakoii pazmep npuHuUMaeTcs JUIsl HWIMHAPUYIECKOH TpyObl, 00 TyBaeéMOi Hapy>KHbIM
BO3JIyXOM, B KQ4eCTBE OIPEIEIISIONEro pa3mepa?

a) JUIMHA TPYOBI;

0) BHYTpEeHHUI TuameTp TpyoOsl,

B) BHEIIHUN JUaMeTp TPyObI;

I') CPEIHUNA JUAMETP.

86. Kaxkoii pusuuecknii cMmbicn uncna [Ipanarins pasHoro equnwuie Pr= 17

a) TUAPOIMHAMUYECKUH MOTPaHUYHBIN CJIOM YMCIEHHO PaBEH TEIIOBOMY OTPAaHUYHOMY
CJIOXO;

0) ruApoIMHAMUYECKHUI TOrPaHUYHbIN CIIOM OTCYTCTBYET;

B) TEIUIOBOW MTOTPaHUYHBIN CJIOW OTCYTCTBYET;

T') TEIJIOBOM MOrPaHUYHbIN CJIOM BO MHOTO pa3 MPEeBbIIIAEeT IUAPOIMHAMUYECKHH TOrpaHUYHbII
CJIOH.

87. Ilo abcomoTHOMY 3HAYEHHIO KOA(PHHUIIMEHT TEIUIOOTAAYH [Tl TPYO, pacloJI0KEHHBIX B



[IaXMaTHOM MOPSIKE, ...:
a) 6onpiie ko3¢ dunrenTa st Tpyo, pacmoyIOKEHHBIX B KOPUIOPHOM TOPSIJIKE;
0) Menb1Ie KO3 PUIHEHTA U TPYO, paCIOI0KEHHBIX B KOPUIOPHOM MOPSIKE;
B) paBEeH M0 3Ha4YEHUIO KOG ULIMEHTY I TPYO, PaCOI0KEHHBIX B KOPUIOPHOM MOPSIKE.

88. Hucno ruapoauHaMUIecKoro moaodus PeliHonbaca — 3To:

V.o
a)Re= a4 ;
w-d
0)Re= V ;
a-l
B)Re= V ;
w-l
ryRe= 4@

89. TemiooOMeHHBIE ammaparbl, CilIyXKalye s Nepefadd TemjaoThl OT TOpsuero
TEIUIOHOCUTENS K XOJI0JHOMY 4epe3 pa3eIOLIyI0 UX CTCHKY, Ha3bIBAIOTCS:

a) CMECHUTEIbHBIE;

0) nepekpEcTHEIE;

B) pereHepaTHBHBbIE;

I') peKynepaTUBHBIE.

90. YpaBHeHue [i1s pacuyeTa peKynepaTUBHBIX TEIJIOOOMEHHBIX allllapaToB UMEET BU/L:

gy Pk, F
@:Co.g.(LT.F
6) 100 :
D = (tl _tz)_F
B) Roou

r) q=k-At

91. Ilpu KOHCTPYKTUBHOM pacueTe TeIJI000OMEHHBIX alapaToB MOBEPXHOCTh TEMI000OMEHa
OIIPEAEIIAETCS U3 yPaBHEHUS:

D
Fe—
a) non 'Atcp ;
‘R
F Zi non
6) o T
N
B) knOJ.(tl_tZ)'T ;
D
F=
r) a-(tep —ty)

92. Kakoii o0muii BUJ KpUTEPHATLHOTO YPaBHEHHUS [UTsI POIIECCOB TEILIOOOMEHA MPU
¢BOOOIHOM KOHBEKINN?
a) Nu = f (Re, Gr, Pr);



0) Nu = f (Re, Pr);
B) Nu = f (Rem, Rer);
r) Nu = f (Gr, Pr).

93. Jlnst KOTOpOTO psiia mydKka Tpyo Ko (PHUIMEHT TeT00Ta49M TPUHUMAET MAaKCUMATBHOE
YHCIIOBOE 3HAYCHHE?

a) 715 IepBOTO Psijia;

0) ISt TPETHETO PsijIa;

B) pacroJIO’KEeHUE TI0 PsaM He BIUSET Ha 3HaueHUE Ko PUIMeHTa TeTI00Taauu;

T') UIs1 BTOPOTO psija.

94. Koo punmeHT u3mydeHust SJHEPTUU C TOBEPXHOCTH Tella XapaKTepPH3yeT:
a) MHTEHCUBHOCThH TEIUIOOT/Ia4H;

0) MHTEHCUBHOCTh HarpeBa TeJa;

B) HHTCHCUBHOCTb ITOTJIOIICHUS YHEPTHH,

I') ”HTCHCUBHOCTh TEIJIOBOTO U3ITyYCHUSI.

95. PerenepaTuBHBIM Ha3bIBA€TCsl TEINIOOOMEHHUK, Y KOTOPOTO:

a) Imeperada TEIUIOTBI OT OJHOTO TEIUIOHOCUTENS K JIPYrOMY OCYIIECTBISIETCS 4Yepes
pa3essIoILyI0 UX TBEPAYIO CTEHKY;

0) mepenada TEIJIOTHI OT OJHOTO TEIUIOHOCHUTENS] K JAPYroMy OCYIIECTBISIETCS IpHU
HEMOCPEJCTBEHHOM X KOHTAKTE;

B) TOpSiYMM TEMJIOHOCUTEh COIPUKACAETCS C TBEPIAbIM TEJIOM M OTHAET €My TEIUIOTY, Jajee
XOJIOJHBIN TEIUIOHOCUTEIb CONPHUKACAETCS C TBEPAbIM TEJIOM W BOCIPHUHHUMAET TEIUIOTY,
AKKyMYJINPOBAHHYIO TBEPJIbIM TEJIOM;

I) TopsYMd TEIUIOHOCUTENIb COINPHKACAETCs C Tra3000pa3HbIM TeJIOM, Jajee XOJOJIHBIN
TEIUIOHOCUTENh  COINIpUKAacaercs C  TBEpAbIM TEJIOM W BOCHPUHMMAET  TEIUIOTY,
AKKyMYJINPOBAHHYIO TBEPJBIM TEJIOM.

96. CMecuTEIbHBIM Ha3bIBACTCA TEINIOOOMEHHUK, Y KOTOPOTO:

a) meperaya TEIUIOTBI OT OJHOTO TEIUIOHOCUTENS K JPYrOMYy OCYILECTBISETCS 4epes3
pa3feIoIyI0 X TBEPAYIO CTCHKY;

0) mepemaya TEIJIOTHI OT OJHOIO TEIUIOHOCUTENS K JPYrOMY OCYIIECTBISIETCS MX
HENOCPEICTBEHHBIM COIIPUKOCHOBEHUEM;

B) TOpSIYMM TEMJIOHOCUTENIh CONPHUKACAETCS C TBEPIAbIM TEJIOM M OTHAET €My TEIUIOTY, Jajee
XOJIOIHBIM TEMJIOHOCUTENb COINPHUKACAETCS C TBEPABIM TEJIOM W BOCIPUHUMAET TEILIOTY,
AKKyMYJINPOBAHHYIO TBEPJIbIM TEJIOM;

I) TOpSYMH TEMJIOHOCUTENb B3aWMOJICHCTBYET € TBEpJAbIM TeNOM, Jajiee XOJOJHBIN
TEIJIOHOCUTENb COIIPUKACAETCS C TBEPJIBIM TEJIOM U BOCIPUHUMAET TEIJIOTY.

97. Ecnu B TerI000MEHHUKE ropsiyasi U X0JI0IHAs )KUJIKOCTH MPOTEKAIOT:

a) MapaJijIesIbHO U B OJJHOM HalpaBJI€HUH, TO TaKasl CXeMa Ha3bIBAETCS MPSIMOTOYHOM;
0) mapajuIeNIbHO U B pPa3HBIX HApPaBIEHUSIX, TO TaKas CXeMa Ha3bIBAeTCs MPSIMOTOYHOIM;
B) MapaJuIelIbHO U B OJJHOM HAIIPABJIEHUH, TO TaKasi CXeMa Ha3bIBAETCs IPOTUBOTOYHOI;
I') MapajuiesIbHO U B Pa3HbIX HANpPaBIEHUSIX, TO TaKas CXeMa Ha3bIBAETCS MPUTOYHOIM.

98. J1nst mpOTUBOTOKA:

a) KOHEYHas TeMIlepaTypa XOJOJAHON KUIKOCTH BCETJa BhIIIE KOHEYHOW TeMIlepaTypbl ropsiueit
KUIKOCTH;

0) KOHeuHasi TeMIepaTypa XOJ0JHOM KHUIKOCTH BCETJa paBHA KOHEYHON TeMIIepaTyphl ropsyeit
KUJIKOCTH;

B) KOHEYHAsl TeMIlepaTypa XOJOJHOM KUAKOCTH BCErJa HUXKE KOHEYHOM TeMIlepaTyphbl ropsiuei



KUJIKOCTH;
I) KOHEYHas TeMIeparypa XOJIOAHOM >KUAKOCTU BbIIIE HauyaJdbHOW TeMIlepaTypbl Topsyei
JKUJIKOCTH.

99. TIlo kaxoidopMmyneomnpeaensercsicepeHenorapupMuiecKuiTeMnepaTypHblifHAIoOp —MpH
pacueTe TeII000MEHHBIX aNlapaToB?

a) At =t —t,;
0) At,, =t/ —t,;

B) Ar,, = Aty _A tAtgblx :
h,l 68X
At@blx
ﬂ _m, -Cp2
At, - m,-C,,

100. TerumrooOMEHHMKOM Ha3bIBAIOT arnmapar, MpeaHa3HauYCHHBIH:

a) TOJIBKO JUIsl OTBOJIAa TEIUIOTHI OT TEIIOHOCUTENIEH;

0) TOJBKO JJIs OJIBOAA TEIUIOTHI K TEIJIOHOCUTEISIM;

B) IS TIEpEa4YH TETUIOTHI OT TOPSYETO TETUIOHOCUTEIS K XOJI0THOMY;
T) JUIsl Iepeiayyl TeTJIOTHI OT TBEPOTO Teja K rasy.

KounrtpoJabHas padora (ayauropHasi Ajs 0.¢.0.)

3ajava |

CMmech wuaeanbHBIX Ta30B HWMEET HAdalbHbIE MapaMeTpbl pj, f;, HarpeBaeTcs IpU
HIOCTOSTHHOM 00BEME JI0 7, a 3aTeM OXJKAAeTCs NP MOCTOSHHOM JaBJICHUU 10 HaYaJbHOM
TEeMIIEPaTyphI #;.

Onpenenutb: 00BEMHBIM COCTaB ra30BOM CMECH; KOHEYHOE JaBJIEHHE U O00bEM CMECH;
paboty (L), rerumory (Q) u n3menenue Buyrpenneit sHeprun (AU), sutansnuu (Al) u sHTpOTTHN
(4S) cmecwu B mporieccax.

N3006pa3uth mporeccel B p-v U T-s iuarpammax.

JlaHHBIC JJIs1 pelIeHus 3a/1a4u BEIOpaTh U3 TaOIHIIbI 1.

Tabnuua 1 — MicxonHble faHHble K 3a1a4e 1

IIpennocnen- Macca KOMIIOHEHTOB I'a30BOi Jasnenue, | Ilocnemnsist Temneparypa,
Hss udpa CMECH, K2 Mlla ugpa °c
mudpa N; | 0; | CO, | HO| H, D1 mrppa l 7}
0 251 - 1,8 0,7 0,3 1 0 400 800
1 301,01 4,0 - 0,5 2 1 100 600
2 42108 | 4,0 0,5 - 3 2 300 900
3 - 1.2 2,5 0,9 1,1 4 3 100 300
4 37| - 3,0 0,3 1,2 8 4 200 500
5 2,81 1,1 - 0,8 3,2 6 5 200 800
6 291114 2,7 - 3,0 7 6 100 700
7 - 20| 5.2 3,7 1,8 5 7 200 700
8 40| - 3,2 2,5 2,0 4 8 400 900
9 35109 - 0,6 4,0 3 9 100 400

3ajaua 2
JIJIsT TeOpeTUYeCKOro IHKJIAa Ta30BOTO IMOPIIHEBOTO JABUTATEIS] BHYTPEHHETO CTOPaHUS

(I[BC) C I/I3OX0pHO-I/1306apHBIM nIoABOAOM TCIIJIOTHI IIO 3aJaHHBIM 3HA4YCHHAM Ha4YaJlbHOI'O
JaBJICHUS p; U TEMIIEPATYPHI #;, CTCIICHU CXKaTHUS &, CTCIICHU ITOBBIIICHUS JaBJICHUS A ¥ crenenu




MPEABAPUTEIILHOTO PACIIUPEHUS P ONPENETUTh MapaMeTpbl COCTOSHUS p, v, T B XapaKTepHBIX
TOYKaX ITMKJIA, MOJIE3HYI0 padoty u Tepmudeckuii KI1/I.
N3o6pasute nuki JIBC B p-v u T-s tuarpammax.
JlanHble HEOOXOAMMBIE JIJIS pacyeTa 3aJja4u BbIOpaTh U3 TaOIUIIBI 2.

Tabmuua 2 — Vicxonasle naHHble I 3a1a4d 2

[Ipenmnoc- [Mocnenuss

TIeHSS Pabouee DI, t, uudp £ A P

ugpa TEJ0 mudpa

mudpa xlla °c
0 H,0 96 22 0 17 1,6 1,3
1 N, 97 24 1 16 1,7 1,3
2 He 95 18 2 19 1,3 1,5
3 Bozoyx 101 15 3 15 1,5 1,4
4 CH, 98 32 4 14 1,8 1,3
5 0; 99 30 5 13 1,7 1,3
6 CO; 100 23 6 15 1,6 1,4
7 Bozoyx 97 25 7 16 1,4 1,6
8 N, 96 20 8 17 1,5 1,7
9 co 95 17 9 18 1,3 1,4

3anaya 3

[TapocunoBas ycraHoBka pabotaet mo ukiny Penkuna. J[apnenue napa nepen TypOMHON
P1, €ro Ttemmeparypa #;. AauabaTHoe pacuIMpeHue IMapa B TypOMHE MPOUCXOAUT [0
atMochepHoro nasneHus p,. Onpenenuts KI1J1 mapocunosoii ycranoBku. Kak nsmenurcs KI1/],
€CJIM JaBJICHUE U TEeMIIepaTypy YBEIUYHUTh COOTBETCTBEHHO J0p'’s W t';, a Ha BBIXOJE IMapa W3

TypOMHBI YCTAaHOBUTH KOHJIEHCATOP, B KOTOPOM JaBiieHue p',?

N300pa3uTth MpoIeccH B i-§ — TuarpaMmMme BOJSIHOTO Mapa.
JlanHbIe, HEOOXOUMBIE JIJISl PEIICHUs 3a7]a41, BBIOpATh U3 TaOIUIIBI 3
Tab6muna 3 — McxonHele JaHHEIE K 3a1a4e 3

IIpenmoc- | HaBnenue | Temne- | /laBnenue | Ilocnen- | laBnenue | Temne- | /laBneHue
nenHss nudpal mapa nepexa | parypa | mapa nocie [Hss mudpal mapa nepes | patypa | mapa mocie
mudpa TypOuHOiA, |mapa, °C| TypOunsl, | mudpa | TypOouHOii, [mapa, °C| TypOUHBI,

MlIa MlIa MlIIa MlIIa

P1 t P2 P1 n P2

0 4 310 0,1 0 15 550 0,05

1 8 350 0,13 1 17 580 0,04

2 6 330 0,12 2 14 570 0,03

3 10 420 0,11 3 18 550 0,02

4 9 360 0,1 4 20 610 0,01

5 13 310 0,11 5 18,5 630 0,009

6 12 440 0,1 6 16 550 0,007

7 3 340 0,13 7 17,5 640 0,005

8 11 320 0,1 8 15,5 530 0,01

9 5 430 0,12 9 17 600 0,05

Ykasanue: 1IpaBWIBHOCTb OIpEACIICHHUsS IIapaMETPOB B TOYKAX MOXKHO IIPOBEPUTH C
nomouibio Tabmui A.3 u A.4.PekoMeH0BaHO pacyeT BBHITOJHUTH B KOMIIBIOTEPHOW Iporpamme
«/Inarpamma HS nis Bozibl ¥ BOASHOTO mapay.




3amaua 4

B xonuencartope

Ha TOpHU30HTAJIBHBIX

Tpy0ax ¢ BHEIIHUM JIUAMETPOM  dpp

KOHJIEHCUpYeTcs Bilara. BoasiHOM Imap CO CTENEHBIO CYXOCTH X, JaBJICHUEM p,. Halitu cpennuii

K03()(UIMEHT TEIUIOOTIauu U KOJIMYECTBO Iapa, KOTOPOe CKOHAEHCHPYETCs 3a OUH Yac | m.m.

TpyObI, TemIeparypa IMOBEPXHOCTH KOTOPOH f.,. CpaBHUTb MOJYYECHHBIC pPE3YJIbTATHl, MPH

BEPTHKAILHOM PaclojIoKeHHH TPpyObl. B 000uX cirydasix peXuM TeUeHHS TUICHKH JTaMUHAPHBIH.
JlanHble, HEOOXOIUMBIE IS PELICHUS 3a]]auH, BEIOpaTh U3 TaOIHIIbI 4

Tabmuma 4— Ucxonusle naHHble K 3a1a4de 4

[Ipennoc-negnss Buemnnnii Creneunn | Ilocnenasasa JlaBiaenue Temneparypa
nuppa mudpa | AMaMeTPTPyOBIL,MM | CYXOCTH udpa napa, MIla crenku, 'C
mudpa

dmp X Pu tcm

0 4 310 0 15 550

1 8 350 1 17 580

2 6 330 2 14 570

3 10 420 3 18 550

4 9 360 4 20 610

5 13 310 5 18,5 630

6 12 440 6 16 550

7 3 340 7 17,5 640

8 11 320 8 15,5 530

9 5 430 9 17 600
3ajgaua 5

3amaH  BHI TOILIMBA,

* cnoco0 CXKUTaHHS TOIIJIMBA,

KOTEJIbHBIA arperat IMpPOM3BOAUTEIBHOCTRIO D, BeIMYMHA
BCACBhIBaHMSI BO3/IyXa B Ta30X0/1aX KoTioarperata Aa v TeMrepaTypa BBIXOISAIIUX Ta30B gy

Onpenenurs:

* cocraB pabodeil Macchl TOIUIMBA M €T0 HHU3KYIO TEIUIOTY CTOpaHUs, JaTh KPAaTKYHO

XapaKTePUCTHUKY TOILTNBA;

TUII TOINKU I €ro CXUraHus, [JaTb KpPaTKYyrO

XapaKTEePUCTUKY YCTPOMCTBA U pabOTHI TONKH, IPUBECTHU €€ XapaKTEPUCTHUKH;
* TEOPETUYECKUU V°, M NIEeWCTBUTENBbHBIA V), 00beM BO37lyXa, HEOOXOMUMBINA st
cropaumst | k2 (I m’) 3aJaHHOTO TOILTHBA;
* 00BEM MPOIYKTOB CropaHusi V,-Ha BBIXOJE U3 TOMKHU (MIPH ,) U U3 KOTJIOarperara

(TIpHL CHgr)
* TI0JIE3HOE TETUIOBBIACIICHNUE B TONKE (Jyon;

* TEOPETUYECKYIO TEMIIEPATYPy TOPEHHMS [ ,0p ;

* DHTAJIBNUIO BBIXOJIAIINX TA30B [yegpy TPU TEMIIEPATYPE gy,
Hcxonnble naHHbIe, HeOOXOAUMBIE TSI PEILICHNS 33/1a491 BHIOpATh U3 TAOMHIIBI 5
Tabmnia 5 — Mcxoaasle aHHbIE K 3a1a4€e 5

[Ipenmnoc- Tlocuen-
JICTHSSA Dx1 0'3, A HAA Lo, B ToMLIMEa
mudpa Ke/yac @ uugpa °c a1
mugdpa mudpa
0 75 0.20 0 140 Joneuxnii KaMeHHI:II/I yroib /]
(JUTMHHOTIJITAMEHHBIH )
1 90 0,17 1 150 | Ma3syt cepHHCTBIN
2 120 0.15 2 160 I'a3 u3 razomposona
Hamrasa - Kues
3 6.5 0.33 3 170 Ky3HeHIiI/II/I KaMEHHBIN yroias I
(TazoBbIif)




4 16 0,28 4 180 | Yenssbunckuii Oypsiit yronb b3
I'a3 u3 razomnposoaa

> 4 0,35 > 180 [Ile6enuuka - MockBa

6 10 0.22 6 170 KapaI‘aHI[I:IHCKI/II/I KaMEHHBIN yroias K
(KOKCOBBIHN)
I'a3 u3 razonpoBojaa

7 35 0,18 [ 150 Cpennsist Azus - Llentp

] 25 025 ] 160 ‘{ynLMaIiaHCKI/H/I KaMEHHbIN yrodib 2K
(>KMpHBIN)

9 50 0,21 9 140 | Paitunxunckuit Oypsiii yroias b2

Nk =

S

10.
11.
12.

13

19.
20.
21.
22.
23.
24.
25.

Ilepeyens Tem pedeparTos
Tperunii 3aKk0H TepMOAUHAMUKU. POPMYIIMPOBKA U OCHOBHOE COJIEpKaHUE.
DKceprus 1 SKcepreTuyeKuii 6anaHc TepMOIMHAMUYECKONH CUCTEMBI.
Cxema u a1 pabotsl (B p-v u T-s koopanHaTax) TypOOpeakKTHBHOTO JBUTATEIIS.
CxeMblI 1 TUKI padoThI (B p-v U T-s KOOpAMHATAX) BO3IYIIHON XOIOAUILHONW MAaIIMHBI.
Cxema u nuki pabotsl (p-v u T-s kooparHaTaX) MapOBON XOJIOAMIBHONW MAITUHBI.
PeanbHble IUKIIBI Ta30TYpOMHHBIX YCTaHOBOK. [IpriMepsl BHEIpeHHUS.
JeficTBUTENbHBIE ITUKJIIBI MOPITHEBBIX JIBUTATEICH BHYTPEHHETO cropanus. OnpeneneHue
KIIJI nBurarens.
Cxema ¥ 1uKII pabOThI ABUraTeNsl BHEIIHETO CrOpaHus — aABurarenb CTepiuHra.
KoHCTpyKIIMsST ~ COBpPEMEHHBIX  9KOJOTMYHO Oe3omacHbiXx  aBurareneil. OOnactb
IPUMEHEHHUS.
TennonpoBOAHOCTb MPU HECTALIMOHAPHOM TEIJIOBOM PEXKUME.
Oco0eHHOCTH TEIUIO0TIauM [TPH U3MEHEHUH arperaTHOro COCTOSIHUS BEILIECTBA.
OcHoBHBIE KpUTepUalbHBIE YHCIA TemjaoMaccooOMeHa. MeTronuka OmpeneneHus
Ko3((uIMEeHTa TEMI0MAacCoepeHoca.

. OcHOBHBIE ypaBHEHUS TemiomacconepeHoca. Yucmuo Jlsrounca.
14.
15.
16.
17.
18.

Oco0eHHOCTH TEPMOAMHAMUYECKUX MPOLIECCOB B TPAJAUPHSIX.

[TprMepbl KOHCTPYKIMHA TEMIIOOOMEHHUKOB C HETOCPEACTBEHHBIM KOHTAKTOM CPE.
AHaImM3 OTKPBITHIX TEPMOAMHAMUYIECKHAX CHCTEM.

YpaBHEHMsI, OUCHIBAIOIIE MTPOLECCHI IPOCCETUPOBAHUS I'a30B U MAPOB.

Pabora ¢ dazossimu Tabnunamu ASHRAE (American Society of Heating, Refrigeration,
and Air-Conditioning Engineers);

W3yueHne cxeMbl U PUHIIAIIA paOOTHI ABUTraTesss CTHpIMHTA.

X0N0IUIIbHBIE METOABI 00OPAOOTKHU MUIIEBBIX TPOTYKTOB.

CoBpemeHHble cr1ocoObl 00padOTKH U XpaHEHUS MUILEBBIX TPOJYKTOB.
TpeboBaHMs K TOPrOBOMY XOJIOJMIBHOMY 000PY/I0BaHHIO.

Knaccugukaius 1 mpuMepbl TOProBOT0 XOJIOAMIFHOTO 000PYIOBaHUS.
Knaccugukaius Xono uIbHUKOB.

OCO0EHHOCTH KOHCTPYKITUH IMTPOMBIIIUIEHHBIX XOJIOAHILHHKOB.

METOJUYECKHUE MATEPHAJIbBI, OITPEAEJIAIOIIUE ITPOLEY PbI
OLHEHMBAHWA 3HAHWU, YMEHWU, HABBIKOB

[Tpu u3ydyeHnn yueOHOI JUCUUIUIMHBI B TEUEHUE CEMECTPa CTYIEHT MaKCUMaIbHO MOXET
HaOpate 100 OGamnoB. Cucrema OIeHMBaHUS BCEX BHUAOB pabOT MO yueOHOM IUCIMILINHE
«Temno- M X1aJ0TeXHUKa» MpHUBeieHa B Tabaumnax 3-7.

YceTHBIH ONpoc TO3BONSIET OLIGHUTh 3HAHUS M KPYro3op oOydyaromierocs, yMEHHUe
JIOTUYECKH TOCTPOUTH OTBET, BJIAJCHNE MOHOJOTMYECKON PEUbI0 M MHBIE KOMMYHUKATHBHBIE
HaBBIKU. Ol'IpOC KaK BakHeHIIee CpE€ACTBO pa3sBUTHUA MBIIJIICHUA U PCUYU 06na)1aeT OOJBIINMHU




BO3MOXKHOCTSIMH ~ BOCHHUTATEIBHOTO BO3JeHCTBHA mnpenogasarens. OOydwaromas (yHKIHA
COCTOMT B BBIABJICHHUHU [ETaJIel, KOTOPHIE MO KAKMM-TO NPUYMHAM OKa3aJIMCh HEAOCTAaTOYHO
OCMBICJICHHBIMH B XOI€ Y4EOHBIX 3aHATUN U IIPH MOJTOTOBKE K SK3aMEHY.

KpurepusiMu OLIEHKM YCTHOI'O OTBETA SBJISIOTCS: IOJIHOTA MPEeACTaBICHHONW HH(pOpMaIIH,
JIOTHYHOCTh BBICTYIUICHUS, HAJIMYME HEOOXOTUMBIX DPa3bCHEHHH M HCHOJb30BaHUE (Bopmyi
W/WIN OmNpeAeseHUi 10 XOAYy OTBETa, IPUBJIEYCHHE MAaTEpUaloB COBPEMEHHBIX HAYYHBIX
nyOnuKanui.

ITncpMenHas npoBepKa 3HAHMK B BUJAC PELICHUS 3aa4 OCYIIECTBISETCS B AyAUTOPHOMN
¢dopme. Bo Bpems mpoBEpKH U OLEHKH 3a]a4 MPOBOJUTCS aHAJIHM3 PE3yJbTATOB BBIIIOJIHEHUS,
BBISIBJIIIOTCS] TUITMYHBIE OLIMOKH, a TAK)Ke MPUUMHBI MX MOSBICHUSA. AHAJIN3 3a7a4 IPOBOAUTCS
onepatuBHO. IIpu mpoBepke 3a1a4 mpenogaBaTeNb UCIPABISET KAXKAYIO JTOMYIIEHHYIO OIIHOKY
U omnpelenser IOJIHOTY OTBETa, YYMTBIBAas IIPU 3TOM YETKOCTh M IIOCIENOBATEIBHOCTH
U3JIO)KEHUS MBICIEH, HaJIW4Me M JIOCTATOYHOCTb IIOSCHEHUMN, 3HAaHUS TEPMHUHOJIOTMHU B
peaMeTHOM obacTu.

Jnist OLIeHKH 3HaHUI 00yJaromUXCsl UCTIONB3YIOT TeCTOBBIE 3aIaHMs B 3aKPHITON (popme,
KOTJ]a UCHBITYEMOMY HpeJularaercsi BbIOpaTh NPAaBUJIbHBIA OTBET M3 HECKOJBKHUX BO3MOXKHBIX.
Kaxnapiii Tect conmepkut 3-4 BapuaHTa OTBETa, CPEIU KOTOPBIX TOJIBKO OJIMH MPaBUIIbHBIM.
Pe3ynbTatr 3aBUCUT OT 00LIET0 KOJIMYECTBA PABUIIbHBIX OTBETOB, 3aIIICAHHBIX B OJIaHK OTBETOB.

Pedepar xak NmpoayKT caMOCTOSITENbHOM pPabOTHI CTyJEHTa, MPEACTABIAIOIUNA COOOM
KpaTKoe H3JI0)KeHHe B IHUCBMEHHOM BHJE (J0 15 cTp mewyatHOro Tekcra) IOJIy4eHHBIX
pe3yJIbTaTOB TEOPETUUECKOr0 aHalu3a OIpeeIeHHON HaydyHOH (yuyeOHO-HCCIeN0BaTENbCKOMN)
TEMBbI, IJIe aBTOP PACKPbIBACT CYThb HCCIEAYyeMOH HpoOJeMbl, MPUBOIUT Pa3JIMUYHbIE TOYKH
3peHus, a TaKKe COOCTBEHHBIE B3IJIsAbl HA HEE.

KonTpoabHasi padora 1o yuebHoil nuctuniniae «Terio- u Xaag0TeXHUKa BbITOJIHACTCS
B ayAMTOpHOW (opMe MO HTOraM H3Y4YCHHUs OIPENEICHHBIX TeM MOIyJeH. AyauTopHas
KOHTPOJIbHAsl paboTa MpeAInoaraeT peleHue KOHKPETHON TEXHUYECKOH 3a/1a4M 110 BapHAHTaM.

Bpemsi pemenus kaxaoi 3amaun orpaHuuyuBaercs 45 MuHyramu. KpurepusimMu oueHKu
TakOM pabOThl CTAHOBATCA: MHCIOJIb30BAaHME CHCTEMHBIX €IMHHII HM3MEpEHHs, NOHUMaHHE
3a/1aHHOTO YCJIOBUS U UCIIOJIb30BAaHMUS B OTBETE NMPABUWIbHBIX (OPMYI U HYKHBIX IUarpamm (pu
HE00XO0/IMMOCTH ), TPAMOTHOCTb, JIOTMYeCKast TOCIe10BaTEIbHOCTb U3JI0KEHUS PELICHHUS.

Tabnuma 8§ — CooTBeTCTBHME TOCYJapCTBEHHOM IIKajibl OLICHWBAHUS aKaJeMUYECKOU
yCIIeBaEMOCTH

Cymma 6a/110B 32 N
ITo rocynapcrBeHHOM

BCe BU/IbI y4eOHOMH Omnpenesenue
mKasne
AeATEeJHbHOCTH
OOyuaromuiicst 3HaeT OCHOBHbBIE
OIIpEJIEJIEHUs], TOCIIEI0BATEIICH B
60-100 «3a4TeHO» M3JI0’)KEHUU MaTepuaa, 1EMOHCTPUPYET

0a30BEIC 3HAHUS JUCIHUIIJIIMHBI, BJIaACCT
HGOGXO,Z[I/IMI:IMI/I YMCHHAMHU U HABBIKAMU IIPU
BBITTOJTHCHHHU IMPAKTHYCCKUX SaI[aHHﬁ

OOyuaromuiics He 3HaeT OCHOBHBIX
ompeereHUH, HEMOCIEI0BATENICH U
cOMBYMB B U3JIO)KCHUU MaTepuasa, He
0-59 «He 3auTeno» oOnazaeT onpeaeIeHHON CUCTEMOM 3HaHUIA
10 IUCLMIUIMHE, HE B MTOJIHOW MEpe BIIa/IeeT
HEOOXOUMBIMH YMEHHUSIMU U HaBBIKAMHU TIPH
BBITTOJIHEHUH MPAKTUYECKUX 3aJaHUN




