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OLCHOYHbIX MaTepHuaJjaoB 1o y‘leﬁHOﬁ AUCHOUIIJIMHE

1. ITacnopT

«IIpoMbIlLJIEHHAS TENJIOTEXHUKA»

[lepeuenr KoMIETEHIMM, (QOPMHUPYEMBIX B pe3yibTaTe OCBOCHUS Y4eOHOMH

JTUCLMUILINHBL:
Ne | Kon n HanMmeHOBaHME Kontponupyemsie Oransl
n/m KOHTPOJIUPYEMOM pasnensl (TeMbl) Y4eOHOM TUCHIUIUIMHEI (MOIYJIsA) | (OpMHUpPOBAHUS
KOMITETCHIIUHT (cemecTtp
U3YUYCHUS)
1 2 3 4
1. |YK-2 Cnocoben Tema 1. OcHOBHbBIC MOHATHUS U ONPEICTCHUS 3
ONPEIEIATE KPYT 3a71a4 B | TepMOAUHAMUKH.
paMKax MOCTaBJIEHHON
LIeIH ¥ BHIGHPATS Tema 2. ['a30BbIe cMecCH. 3
onTuMaisHbe cnocobsr | TeMa 3. TermmoeMKocTh naeanbHbIX Ta30B U UX 3
HUX pelIeHus, uCxoas u3 CMCCCH.
JICHCTBYIOIHX HIPABOBLIX | ania 4, TTepBblii 3aKOH TEPMOJMHAMHKH. 3
HOPM, UMECIOIIUXCA
pecypcoB u orpanuvcHuil | Tema 5. AHaIN3 TEPMOIMHAMHYECKUX TIPOIIECCOB 3
Tema 6. BTopoii 3aK0H TepMOAMHAMUKU 3
Tema 7. PeasibHblI€ ra3bl. Y paBHEHUE COCTOSIHUS 3
peanbHBIX Ta30B.
Tema 8. TepmoanHaMU4eCcKuEe MPOLIECCHI 3
peabHBIX Ta30B U BOJASHOTO Mapa.
Tema 9.TepmoauHamuka moToka pabodero Tena. 3
Tema 10. [{ukiibl ra30BBIX JBUTATENCH. 3
2. | IK-2 Cmnocoben Tema 11. L{ukibl mapoCUIOBBIX YCTAaHOBOK. 3
paTb OCHOBHBIC U
MOTATCILHBIC MATCPHATIEL, | rranig 12, IIUKIIBI XOJIOAUIBLHBIX MAIIUH U 3
DOBI peaim3anuu
TETJIOBBIX HACOCOB.
DIIOTUYECKUX TPOIIECCOB,
[BOBaTh B paboTax 1o Tema 13. BeneHue B TETUIO0OMEH. 3
NMKE 1 OCBOCHUIO
DIIOTUYECKUX TIPOLIECCOB, Tema 14. TCHHOHPOBOHHOCTB. 3
[ YHUCJIC B XO/I€
A Tema 15. HecraunonapHasi TEIIONPOBOJHOCTb. 3
DTOBKH ITPOU3BOJCTBA
[ IpOAYKLINH, IPUMEHATh
DECCUBHBIC METO/IbI Tema 16. KOoHBEKTUBHBII TEIIOOOMEH. 3
fyaTaun Tema 17. TermooOMeH H3ITy4eHUEM. 3
DIIOTUYECKOTO
y IOBAHUsI Tema 18. Ci10)KHBIN TEIIOOOMEH. 3
Tema 19. TenmmooOMeHHBIE arnmapaTsl. 3




2. [loka3aTesid M KPUTEPUH OLIEHUBAHUS KOMIIETEeHIM, ONMUCAHNE IKAJ
OLlCHUBAHUS

Taomuma 2.1 — [Toka3zarein olleHUBAHUS KOMIICTECHIIMI

BBIOMpATh OCHOBHBIE
1 BCIIOMOT'aTCIIbHBIC
MaTepuabl,
CITOCOOBI
peanuzanuu
TEXHOJOTHUYCCKUX
MPOILIECCOB,
y4acTBOBATh B
paboTax mo TOBOJIKE
1 OCBOCHUIO
TEXHOJOTHYECKHUX
IIPOIIECCOB, B TOM

IMapOoCHUJIOBBIX YCTaHOBOK.

Tema 12. [{ukibl
XOJIOJIUJIBHBIX MAIIIUH U
TETIJIOBBIX HACOCOB.

Ne Kon [Tokazarens Haumenosa-
Kontponupyemsie
n/ KOHTPOJIU- OLICHUBAHUS . HUE
N paszenbl (TeMbl) yueOHOI
| pyemoii (3HaHUs, yMEHUA, OIICHOYHOT'O
JUCUHUTLTAHBI (MOYJIs1)
KOMIIETEHIINHU HABBIKH) Marepuaia
1 2 3 4 5
1. | YK-2 YK-2.1 Tema 1. OcHOBHBIEC OHATHUS U
Dopmynupyer OnpeacIICHUs
np06ne§/1y, PCHICHHC | 1epyvonuHaMUKH.
KOTOPOUH HaIpsIMYIO Ompoc, 3a1a4u
p pAMY Tema 2.I"'a30BbIe cMecH. poc, 3al
CBSI3aHO C
JOCTIDKCHHEM LG Tema 3.TennoeMKoCcTh
MPOEKTa NACAJIbHBIX I'a30B U UX
VYK-2.2 Onpenensier | cMeceil.
CBSI3H MEXIY Tema 4.11epBblii 3aK0oH
MIOCTaBJICHHBIMHU TEPMOJIUHAMHUKH.
3aJlayaMy 1 Tema 5. Aganus
0’KHJ1aeMble TEPMOIMHAMUYECKUX
Ompoc, 3a7a4H,
BTAThI UX
pe3yibTa IPOLIECCOB TeCThI
pereHus Tema 6. Bropoii 3akoH
TEPMOJIUHAMUKH.
Tema 7.PeasibHbie rassl. OIpoc, 3a0a41
Tema 8. TepmonnHamuueckue
MPOIIECCHI PEATbHBIX Ta30B U
BOJSTHOTO Tapa.
Tema 9.. TepmonnHaMuka
noToka pabouero rena. OIIpoc, 3aJ1a4H,
Tema 10. L{ukipl ra30BBIX TECTL,
. KOHTPOJIbHASI
JIBUTATEJCH.
2. | IK-2 IK-2.1 Cnoco6 Tema 11 padora,
. - -2.1 Cmocoben ema 11. I{uxier pedepar

Tema 13. Beegenne B
TEIUIO0OMEH

Tema 14. TermonpoBoHOCTH

Tema 15.. HecraunonapHuas
TEIIONPOBOAHOCTD.




YHCJIE B X0JIE Tema 16. KoOHBEKTUBHBIIH

MOArOTOBKH TEILIOOOMEH.
IIPOU3BOJCTBA HOBOM
[IPOAYKIIMHI Tema 17. TemwiooOMeH onpoc, 3ajatu,
U3ITYy4YCHUEM. KOngOHbHaSI
— abora
Tema 18. Ci10KHBII p ’
TECTHI

TEIUIO0OMEH.
Tema 19. TermooOMeHHEBIE
armnaparsl.

Tabmuma 2.2 — Kputepun u mikajga OIEHWBAHHS IO OIEHOYHOMY MaTepHaTy

«Onpoc»
[Ixana Kpurepuu onieHuBanus
OLIEHUBaHU
(uHTEpBAJI OAJITIOB)

2 OTBET JJaH Ha BBICOKOM YpOBHE (00yYaroIuiCs B MOJHOM Mepe OTBETUII
Ha IIOCTAaBJICHHBIA BONPOC, IIPUBEI apryMEHTbl B IOJIb3Y CBOMX
CyX/eHUull, Biajgeer NPOQWIBHBIM MOHATHHHBIM (KaTeropHaabHbIM)
anmnaparoMm M T.II.)

1 OTBET JaH Ha CpeJHeM YpoBHEe (0Oyyaromiuiics B IEJIOM OTBETHJI Ha
MOCTABJICHHBIH BOIPOC, IPUBEN apryMEHTHI B IOJIb3Y CBOMX CYXKACHUH,
JIONTYCTUB HEKOTOPbIE HETOUHOCTH M T.I1.)

0 OTBET JJaH Ha HU3KOM ypOBHE (00y4Yaroluiics AOMYyCTHII CyIlECTBEHHbIE

HETOYHOCTH, C ONIMOKAaMH, U T.II.); HA HEYJOBICTBOPHTEIFHOM YPOBHE
WK He JaH BoBce (0Oyd4aroliuiics He rOTOB, 3aTPY/HSCTCS OTBETUThH U
T.11.)

Tabmuma 2.3 — Kputrepuu u mikama OIEHHWBAHMS IO OIEHOYHOMY MaTepHaly

«TecTbl»
IIIxana oneHUBaHUI Kpurepuii onieHuBanus
(nHTEpBa) OAJIIOB)
8-10 OTBETHI Ha TECTOBBIE 3aJ]aHUsI [TOKA3AJIM BBICOKHI YPOBEHb 3HAHUIM
(npaBunbHBIE 0TBETHI AaHbl HA 90-100 % BorpocoB/3aay)
5-7 OTBETHI Ha TECTOBBIC 3aJaHUsI TTOKA3AJIN CPEAHUN YPOBEHDb 3HAHUI
(mpaBUILHBIE OTBETHI IaHbI HA 75-89 % BompocoB/3a1ay4)
1-4 OTBETHI Ha TECTOBBIC 3aJ]aHUsI TTOKA3AIM HU3KU YPOBEHb 3HAHUM
(mpaBunbHBIC OTBETHI AaHbl HAa 60-74 % BompocoB/3a1ay4)
0 OTBETHI HAa TECTOBBIC 3aJaHUs TTOKA3JIH HEYIOBJICTBOPUTEIHHBIN
YpOBEHb 3HaHUM (ITpaBUJIbHBIE OTBETHI JaHbl MeHee yeM 60 %)

Tabmuma 2.4 — Kputrepun u mikaga OIEHUBAHMS IO OIEHOYHOMY MaTepuaiy

«3amaum»

[Ixana oueHnBaHUA Kpurepuii onennBanus

2

pCeICHUC 3aJa4r IMPEACTABIICHO Ha BBICOKOM YPOBHC (O6y‘{aIOH_[HI>'ICH
BCpHO U B MOJIHOM MCPC OTBCTUJI HaA IOCTABJICHHLIC BOIIPOCHI,




apryMEHTHPOBAHHO TOSICHUJI CBOE€ pPEUIeHHE, MPUBEN MPO(UIbHbIC
TEPMUHBI U J1aJ]1 UM ONPEJEIICHNUS, U T.I1.)

1 pelleHre 3a/1a4u MPeICTaBICHO Ha CpeHEM ypoBHE (0Oydaromuics
B LIEJIOM BEPHO OTBETUJI Ha IOCTABJICHHBIE BOIPOCHI, JIOMYCTHUB
HEKOTOPbIE HETOYHOCTH, U T.II.)

0 pelleHre 3a/1a4i IpeCTaBIeHO HAa HU3KOM YpOBHE (0Oydaromuics
JIOITYCTUJI CYHIECTBEHHBIE HETOUHOCTH, OIIMOKHU, KOTOPbHIE MOBIHUSIN
Ha pe3yibTaT U T.[.); Ha HEYJIOBJIETBOPUTEILHOM YpPOBHE
(oOyuaromuiicst HeBEpHO PeIln 3a/1a4y); WIH HE PELINI BOBCE

Tabmuma 2.5 — Kputepun u mikana OICHUBAHUS IO OIICHOYHOMY MaTepuaity
«KonTposbHas padoray

[IIxana oueHnBaHUA Kpurepuii onieHuBanus
(nHTEpBaN OAIIIOB)
8-10 KOHTpOJIbHAasi paboTa BBIIIOJIHEHA HA BBICOKOMYPOBHE (IIPABUJIbHBIE
otBeThI Janbl Ha 90-100% Bonpocos/3anaq)
5-7 KOHTpOJIbHasi pa00Ta BBINOJIHEHA HA CPEIHEMYPOBHE (IIpaBUIIbHbIC
OTBETHI AaHbI Ha 75-89%Bonpocos/3anaq)
1-4 KOHTpOJIbHAs pa0oTa BBINOJIHEHA HA HU3KOMYPOBHE (IIpaBUJIbHbIE
OTBETHI J1aHbl Ha 60-74%BopocoB/3aaa4)
0 KOHTpOJIbHAasi pa00Ta BBIIOJIHEHA HA HEYA0BIETBOPUTEILHOM
ypOBHE (IIpaBUJIbHBIE OTBETHI JaHbl MeHee ueM 60%)




Tabmuua 2.6 Kputepum W 1iKajga OLIGHMBaHUS O OLIEHOYHOMY Marepuaity

«Pedepar»
[Ixana oueHuBaHuUsA Kpurepuii onieHuBaHus
(nHTEpBAN OAIIOB)
8-10 pedepar BHINOIHEH HA BBICOKOM ypOBHE (y4eOHO-
HCcleIoBaTeNbcKas TeMa packpbita Ha 85-100 %)
5-7 pedepaT BBINIOJIHEH Ha CPeTHEM YPOBHE (yueOHO-
uccueaoBareiibekast TeMa packpbita Ha 84-70 %)
1-4 pedepar BBINOIHEH Ha HU3KOM YpOBHE (IIPaBUIIbHBIE OTBETHI JaHbI
Ha 69-50 % BompocoB/3a1a4)
0 pedepar BBINOIHEH HAa HEYIOBIETBOPUTEIHLHOM YpOBHE (YueOHO-
uccueaoBaresibekast TeMa packpbita Huke S0 %)

IlepeyeHb BOMPOCOB JIJIs1 ONpoca:
1. OcHOBHBIE IOHATHUS U HUCXOOHBIC ITOJIOKCHUA TEXHUYECKOHU TCPMOAUHAMHKH.

2. TepMuyeckue mapaMeTpbl COCTOSIHHS pabouynx Ten. EauHunbel u3mepeHus. YpaBHEHUE
COCTOSIHUS UCAIbHBIX Ta30B.

3. Kanopuueckue napameTpsbl COCTOSIHUS pabouux Tei. EquHuiie usmepeHusi.

4. T'a30BbIe cMecu. 3aKOHBI ra30BbIX cMeceil. MoeKyisipHas Macca Ta30BOM cMecu. Y paBHEHUE
COCTOSIHUS JIJI1 Ta30BOM CMECH U KOMITOHEHTOB.

5. TennoeMKOCTh HJ€adbHBIX ra3oB. Bunbl Ttermnoemkoctedl. CBsA3b MexIy HUMH. Pacuer
KOJIMYECTBA TEIUIA.

6. 3aBUCHMOCTb TEIIOEMKOCTH MJICAJIBbHBIX T'a30B OT TeMIepaTyphl. Pacuer konudecTBa TerJa
4yepe3 CpeHUE TEIII0EMKOCTH.

7. ®OpMYITUPOBKH U MAaTEMAaTUUYECKOE BBHIPAKEHHE MEPBOT0 3aKOHA TEPMOIUHAMUKH.

8. Terora u padoTa Kak (PyHKIUU mporecca. AHATUTHYECKOE BBIPAXKEHHUE TETUIOTHI U PAOOTHI
yepes napameTpsl cocTosiHud. ['paduyeckoe n3oopaxeHue.

9. OO6mas cxema uccieI0BaHus TEPMOIMHAMUYECKUX MTPOLIECCOB UJI€AIBbHOIO Trasa.

10. AHanuTHYECKOE UCCIIEI0BAaHNE U30XOPHOIO MpoIiecca.

11.AHanuTdeckoe ucciea0BaHne N300apHOTO MpoIiecca.

12. AHanUTHYECKOE UCCIIEI0BAHUE U30TEPMUUYECKOIO MPOIIECCa.

13.AHanuTu4eckoe uccieaoBanme aaquabaTHOro mpoiecca.

14. AHanuTHYECKOE UCCIEI0BAaHNE MTOIUTPOITHOTO IIpoLecca

15.Peanbuble ra3pl. OCHOBHbIE NOHSTHUS U ONpenesieHus. TepMOAMHAMHUYECKHUE IharpaMMbl
peabHBIX Ta30B.

16.I-s nuarpaMMa cocTOsiHUS BOJSHOTO napa. OmnpeaeneHne napaMeTpoB COCTOSIHHS BOJASIHOTO
napa.

17.ITocTpoeHune mpoIeccoB peabHBIX Ta30B U UX PacdeT ¢ MOMOIIBIO (a30BBIX AUATPAMM.

18.OCcHOBHBIE MONOXKEHHS TEPMOJUHAMUKHN TOTOKA paboyero tena (ypaBHEHHE HEPa3phIBHOCTU
CTPYH, NIEPBBII 3aKOH TEPMOJIUHAMUKH ISl TOTOKA).

19.Ilonatue o commoBoM U Aud(Gy30pHOM TedeHHMH raza uiau mnapa. CKOpOCTh HCTEUEHUs,
CEKYH/IHBIN pacxoj, pacrnojaraeMoe TeIUionajeHue npu afnadaTHoM UCTEUEHUH.

20.Kputnueckue napameTpbl UICTEUECHHUS.

21.Como JlaBans. Pacuer mporniecca ncredenus yepes coruio Jlapas.

22.Pacuer mpoiiecca UCTEUEHHUS BOJISTHOTO Tapa C IIOMOIIIBIO 1-S THarpamM.

23.IpoccenupoBanue ra3oB U napoB. CyIIHOCTb HNpoLEecca U €ro NPaKTUYECKOE UCII0JIb30BAHUE.



['padpuaeckoe n3obpaxeHue mpoiecca B TEIJIOBBIX JUarpaMMax.

24 .BTOpO# 3aKOH TEPMOJIMHAMUKH, €T0 CYITHOCTh M (YOpMYyTUPOBKU. DPPEKTHBHOCTH HUKIIOB.

25.IIpsimoii u obpatHbiil nukibsl Kapao. Hayunoe 3nauenune nukia Kapso.

26.Knaccudukanus TeTIOBbIX MAIITUH.

27.Teopernueckuii ukia JBC ¢ M30XOpHBIM [10ABOJIOM TEILIA.

28.TemnoBoit pacuet nukia JIBC ¢ u30XopHbIM 1M0J1BOJIOM Teruia. OnpenesieHue TePMUIECKOro
KIII.

29.Teopernueckuii ki JIBC ¢ n306apHbIM 1I0IBOJIOM TETLIA.

30.TemnoBoii pacuer nukia JIBC ¢ u306apHbM nonBoaoM temia. OnpeneneHne TEPMUIECKOTO
KIII.

31.Teopernueckuit mukin JABC co cMemaHHbBIM MOABOAOM Terjia. TerioBOM pacder LHKIIA.
Omnpenenenne Tepmuyeckoro KIT/I.

32.IlpuHnunuanbHas cXemMa U TEOPETUYECKUN UKII Ta30TypOMHHON YCTaHOBKH.

33.TennoBoii pacueT nukKIa ra3oTypOuHHOM ycTaHoBkH. Tepmuueckuit KIT/I.

34 IlpuHuunuanbHas cXeMa IapoCUJIOBOM YCTaHOBKH, paloTaromieil Mo nukiay PeHkuHa.
Tepmuueckuid KI1/] nuxna.

35.Cxema u nuki [ICY ¢ npoMexyTOYHBIM EPErPEBOM.

36.Cxema u nuki IICY ¢ perenepanueil.

37 1lpuHuunuanbHas cXeMa M LUK BO3AYLIHOW XOJIOJAWJIBHOW MaluHbL. TeruioBoil pacder
1uKJa. XOJI0MIBHEIN K0 pHIMeHT.

38.IlpuHnunuanpHas cxemMa M LMK [apoOBOM KOMIPECCMOHHOW XOJOJIWIBHON MAIlIUHBI.
TenoBoii pacueT UK. XOJIOAWIBHBIN KO3 OULIHEHT.

39.IlpunnunuanpHas cxema U pabora aOCOPOIMOHHONW XOJ0auiIbHON MamuHbl. Koaddument
MCIIOJIb30BaHUS TEILJIOTHI.

40 ITpuHuMnuanpHas cxema U padoTa mapodKeKTOPHOU XonoAauabsHOM MammHbl. Kosdduinent
MCIOJIb30BaHUS TETJIOTHI.

41.TenoBoil Hacoc: ki1accuPpUKAUS U NPUHIUI TEHCTBUS.

42.TepmoarHAMUYECKHE XapaKTEPUCTHKHU, XapakTepusyromue padoty TH.

43.TepmoarHaMHUUYeCKHEe TPeOOBaHUS K pabOYMM BEILIECTBAM, IPUMEHIEMBIM B XOJOIUIbHBIX U
TEIJIOHACOCHBIX YCTAHOBKAX.

44.Yto Takoe BIIaXKHBII BO31yX?

45.Kakas pa3HUIIa MEX/1y HACBIILIEHHBIM U HEHACBHIIIEHHBIM BJIa’KHBIM BO3JyXOM?

46.3akoH /lanbTOHA O BIaXXKHOM BO3JIyXE€.

47.Yro Ha3piBaeTcsi abcomoTHON BiaxxHOCThIO? Kakas pasHuiia abCOMIOTHOHN BIIaXXHOCTH OT
BIIQYKHOTO COJIEPIKAHUS?

48.C xakuxX U30JIMHUM COCTaBIsIETCS i-d muarpamma?

49."300paxkeHre OCHOBHBIX MPOLIECCOB B i-d AMAarpaMMme BJIaXKHOT'O BO3yXa

50.ITo kakuM 3aKOHaM MPOUCXOAUT MPOIIECC HArPEBAHUS BJIAKHOTO BO3/Tyxa?

51.I1o kakuM 3aKOHAM BBITIOIHSETCS MTPOLIECC YBIAKHEHUS BO3/1yXa B OPOCUTENILHON Kamepe?

52.IloBepxHOCTHbIE BO3AyXooxjaautenu. VX Ha3HaueHMe M KOHCTpyKuus. M3oOpaxkeHue B
JMarpaMme MpoueccoB, MPOXOIAIIMX B TOBEPXHOCTHBIX BO3AYX00XJIAIUTEIAX

53.TemnoBoi M BIAXKHOCTHOM OallaHChl KOHIUIIMOHUPYEMOT'O IOMEIIEHUS.

54.Yto Takoe BiaronpuToku? OO6I1as MeTO/IMKa pacyera BIaronpuTOKOB B IIOMEIIECHHUE.

55.YT0 BXOJUT B MOHATHSA «KOHJIUIIMOHUPOBAHME» BO3JyXa M «CHCTEMa KOHJIWIHMOHUPOBAHUS
BO3IyXa»?

56.CxeMa TeXHOJIOTHYECKOTO KOHAUITHOHHUPOBAHHUS.



57.CxeMa KOM(OPTHO-TEXHOIOTHIECKOTO KOHIUITMOHUPOBAHUSI.

58.Cxema koM(pOPTHOTO KOHAUIIMOHUPOBAHUSI.

59.0cHOBHBbIE MTOHATHUS U ONPEACTICHUS TEOPUH TeriooOMeHa. Buapl mepeHoca TeroThI.

60.Tem000MeH TeIIONpPOBOAHOCTHIO. 3akoH Dyphe st cTanmoHapHoro pexkuma. Koadurment
TEIIONPOBOAHOCTH.

61.luddepenunansuoe ypaBHEHUE TETIOTIPOBOTHOCTH. Koaddurment
TEMIEPATyPOIPOBOAHOCTH.

62.TermnonpoBOJHOCTD IJIOCKOM OJTHO- U MHOT'OCJIOWHOM CTEHKH MPU CTAIMOHAPHOM PEXKUME.

63.TermionpoBOHOCTh MWIMHAPUYECKOM OJHO- U MHOTOCIOMHON CTEHKU MPH CTALlMOHAPHOM
peXUME.

64.KonBexktuBHbI TeriooOMeH. 3akoH HpiotoHa - Puxmana. Koadduuument temmoornaun.
®DakTOpHkI, BIUSIONNE HA KOAPDUITUESHT.

65.CyIHOCTh, OCHOBHBIC MOHATHS W OmpeneneHus Teopuu mnonobusi. Kpurtepum momodus.
OcHoOBHBIE KPUTEPUU MOJ00USI KOHBEKTUBHOT'O TEINIOOOMEHA.

66.KOHBEKTUBHBIN TEIJIO0OMEH MpPH BBIHYKJICHHOM, CBOOOJHOM JBIKEHHHU U  (Pa30BBIX
nepexoax KuAakoctu. OOmuU BU KpUTEPHATIbHBIX YPaBHEHUH.

67.Tennooomen nzydenreMm. OCHOBHbBIE MOHATHA. 3aKOHBI TEIJIOBOTO u3ny4yeHus. [IpuBeaeHHbIi
KO3 PHUIHUEHT N3TyUYCHHUSI.

68.Terutonepenaya Kak YacTHBIM ClOy4aid CIOXHOTO BHaa TermioooMeHa. Koaddumment
Teruionepenaun. TepMUYecKoe COPOTUBIICHHUE.

69.Haznavenue u kinaccudukanus TemI000MEHHBIX alapaToB.

70.Tennonepenaya B TEIUIOOOMEHHBIX — ammaparax TMpd  [EPEMEHHOW  TeMmIiepatype
teruioHocureneil. bananc termna. Cpenuuil TemnepaTypHbIid HAMop.

71. KoHCTpYKTOPCKUI ¥ MOBEPOYHBIN pacyeT TEeII00OMEHHBIX alnapaToB.

TecToBble 3a1aHuA:
1. PeanbHblii ra3z — 3T10:
a) BEI[ECTBO, CYIIECTBYIOIIEE B PEAIbHOM MHPE;
0) razornog00HOE COCTOSIHUE BEIIECTBA, KOTOPOE CYIIECTBYET B MPUPOJIC;
B) Ta30I10I00HOE TEJO, KOTOPOE HaXOAMUTCA B COCTOSHUU OJIM3KOM K COCTOSIHUIO KHUTISIIIEH
KHUJIKOCTH;
F) ras, KOTOpBII\/'I HaxoJUuTCd B ITMHAMHUYCCKOM PaBHOBCCHUHU C JKUIAKOCTBIO.

2. Kakue mapameTphl HICaTbHOTO Ta3a Ha3bIBAIOTCS OCHOBHBIMHU:
a) aOCOMIOTHOE JaBJICHHE, yIeIbHBIA 00BEM U SHTAIIBIINS;
0) BHYTpPEHHSISI SHEPT U, SHTAIBIINAS U SHTPOIIHS;
B) a0COIIIOTHOE 1aBlieHUE, a0COMIOTHAS TeMIIepaTypa 1 SHTPOIIHS;
') a0COJIFOTHOE JIaBJICHUE, yACIbHBIN 00beM 1 a0COIIOTHAS TEMIIEpaTypa.

3. Kak onpenenstoTcsi KOHEUHbIE TapaMeTpbl padoydero Tesna B M30XOPHOM Iporecce?

T

P=V. —L.
a) 1 1Tz,
T

P =P -—L.
0) 1> 1T2,
P.
B)T2=T]'—2'

P 3

—_
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4. 3akon Illapns 2L =L = const onnceisaer. .
p, T,
a) n300apHBIN TIpolIece;
0) anquabaTHBIN nporecc;
B) MOJUTPOMIHBIN MPOIIECC;
I') U30XOPHBIN IIpOLECC.

5. Kak m3mensiercst o0beM pabodero Tena mpu H30XOPHOM MMOABEACHUH TETUIOTHI:
a) yBEITUYMBACTCS,
0) HEe U3MEHsIeTCS;
B) YMEHBIIIAETCS.

6. V3MeHeHue yJenbHON BHYTPEHHEH SHEPTUU B MpOIlecce P v=const orpenesieTcs no
YpaBHEHUIO:

a) Au:cv(TZ _Tl);
T,

0) AuzjcpdT;
T

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

7. Kak onpenensiroTcsi KOHEUHBIE apaMeTpsl pabodero Tena B n300apHoM mpoiiecce?

V.T
a) Vz = 71-,21 ;
V.T
o) Va2 = lle :
PT
) I, = }1)21 ;
V.T,
T) T, = ;)21
8. Kak ompeensrorcs KOHEUHbIE HapaMeTphl pabodero Teja B H30TePMUYECKOM Iporecce?
PT.
a) P, = 1712 ;
VP
6) P, = 12/11 ;
PV,
B) V, = },2 ] ;
v, B



9. Kakoil TepMoAMTHAMUYECKUIA MPOLIECC ONMUChIBAET 3aKkoH boitns-Mapuorra?
a) U30XOPHBII;
0) MOJIUTPOITHBIN;
B) aiia0aTHBIM;
T') U30TEPMHUUYECKUH.

10. Tennora U30TepMUYECKOTO MpolIecca onpeaenseTcs no Gopmye:

a) q=RZ.T1nV—2;
Vi
6) quiln&;
P
B) ¢ =0;
V.
=RIn—=.
r) Q nV

1

11. 3meHeHue yaeabHOM SHTAIBINY B H30TEPMUYECKOM IIPOLIECCE OMPEIEISETCs KaK:
aydh=c,(T,-T,)=0;

6) dh=c,(T,~T,)=0:
8) dh=c (T,~T,)=0.

12. Termora n306apHOTO MpoIrecca onpeaeseTcs mo Gopmye:
a) Q =mrcy (T2-Th);
0) Q = ¢cp (To-Th);
B) Q =kmcy (T2-Th);
r) Q=mwc, (T1-T2).
13. Kak onpezensercs u3MeHeHUEe BHYTPEHHEH SHEPTUU ra3a B u300apHOM mpoiiecce?
a) AU =mrc, (T1-T2);
6) AU =mcp (T2-Th);
B) AU =mrcy (Ti-T»);
r) AU = mrcy (T2-Th).

14. PaGota, koTOpast BEIMOJHAETCS pabouuM TeloM B aauabaTHOM MPOILECCe, OMPEAeNsieTcs Mo
dbopmyre:
1
a)l= E(prl —p2v2);
0) L =mcy (Ti-T2);
R
B) L= ——(T2-Ti);
JL= - (T:Ty)
F) L=mR (Tz-T]).

15. Pabora, koTOopasi BBIMIOJIHAETCS paboO4YMM TeJIOM B M300apHOM Ipoliecce, ONpeAensieTcs Mo

dbopmye:
a)l=p (v2—v1);
06) L=mR (T2-Ti);
B) L=mcp (T2- Ti);
r)l=pVi-V2).

16. Kax OMPEACIIACTCA USMCHCHUC SHTPOIINU pa60qer0 TCJIa B MOJIMTPOITHOM HpOHCCCC?



n_klni;
n-1 T,

a) AS=mcy

T.
6) As=cnln —=;
T,

1

T
B)AS=mcyln—1;
2

T2
r) AS=mcplnF.

1

17. Kak onpezensieTcss “3BMEHEHHE YHTAJIBIIAN pad0vero Telia B MOJUTPOITHOM Iporiecce?
a) Al = cn (T2-Th);
0) Al = cp (T2-Th);
B) Al= m ¢, (T2-Th);
r) Al = m ¢, (T2-Th).

18. Kakoit 00beM 3aHHMMaeT KaK/Iblii KOMIIOHEHT B Ta30BOM CMECH MPHU Pew:
a) 3aHUMAaeT BECh 00BEM;
0) 3aHUMaeT 00beM, MMPOTNIOPIIMOHATBHBINA €0 Macce;
B) 3aHUMAET 00bEM, TPOMTOPIIUOHAIBHBIN MAPIIHATEHOMY JaBICHHIO KOMITOHEHTA.

19. Kakoif Buj mpuoOperaeT MEpBBIA 3aKOH TEPMOJUHAMHUKHU IS TMTPOU3BOJILHOM MAacChl
pabouero Tena:

) O=AU+L=(U,-U,)+L;
6) 0q = Au + 0l ;

B) L=0;
rg=Au+1l=(u,—u )+1.

20. Kaxkoit 6yner mosiHas popMyIMpoBKa BTOPOTO 3aKOHA TEPMOAMHAMUKH, KOTOPBIN
npeioxui B. OcBanba:

a) «HeBo3M0OkHO co3/1aTh BeUHBIH ABUTATENb (perpetuum mobile) BToporo pogay;

0) «HeBo3MOXKHO co3aTh BeUHbIH BUTaTens (perpetuum mobile) mepBoro poaay;

B) «HeB03MOXHO cO3/1aTh BEUHBIN JBUTATENH (perpetuum mobile) BTroporo pona, T.e.
JIBUTATElb, KOTOPBINA coBepIIaeT paboTy 3a CYeT BHYTPEHHEN SHEPTUH TEIUIOBOTO
pe3epByapa ¥ IpH 3TOM HE NU3MEHSET TEPMOJANHAMHYECKOE COCTOSTHUE OKPYIKAIOIINX TEI»;

r) «HeBo3MOKHO co3/aTh BEUHBIH ABUraTelNb (perpetuum mobile).

21. DHTpOMNUS —3TO ... Hmapamerp pabodero Tema.
a) OCHOBHOM;
0) KaJTOpUYECKHIi;
B) UHTEHCHBHBIH.

22. neanbHBIM UKJIOM BCEX TEIJIOBBIX MAIIMH MPUHATO CYUTATH:
a) Hukn Tpunkiepa;
6) Huxn Otro;
B) [luxn bpaiiTona;
r) Hwuxn Kapno.



23. Kakoe 3 MaTeMaTH4YeCKUX OMUCAaHUN BTOPOTO 3aKOHA TEPMOJAMHAMHUKHU JIJIT OOPATHMBIX
IIPOLIECCOB SIBJIIETCS BEPHBIM?

—_— = S =
5 =fas=0
T :
a) ;
> fas
0 r ;
) ;
§ %<
B) r
24. 1o xakoii popMmyie onpeaenseTcs n300apHo-u30TepMuIeckuii moreHnuan ['mo6oca?
a) F=U-T8S
0) G=F+ pV
8) dH =TdS + Vdp
r) dF <-SdT — pdV .

25. Kakas aHanmuTu4eckasi B3aMMOCBSI3b MEX/1y OCHOBHBIMH MTapaMeTpaMH BepHA ISt
aanabaTHOro mporecca:

v
a) 2L (2L
P> Va oo
6 Pt
P .
v
p L= (22t
P> i
S H_T
v, T,

26. Jlna xakoil (a3oBoil nuarpamMMbl COCTOSTHHSI BOJBI MapaMeTpbl TPOMHOM Touku (T. A)
MIPUHATHI 32 HAa4aj10 KOopAUHAT?

a) (hazoBast [uarpaMma peanbHbIX ra3oB B T-v KoopanHaTax;

0) azoBas quarpaMma peaabHBIX Ta30B B pP-V KOOpAMHATAX;

B) (ha3oBas AMarpamMma peajgbHbIX ra3oB B h-s KoopanHaTax;

r) (ha3oBas quarpamma peaibHbIX ra3oB B logp-h koopanHarax.

27. Kaxue uzomnponeccsl BOASHOIO Mapa MOTYT ObITh HMpOaHAIM3UPOBAHBI MPH MOMOIIU
(azoBbIX Auarpamm?

a) U30TePMHUYECKU, U30XOPHBII, N300apHBIi, MOIUTPOITHBIH;

0) U30TepMUYECKUH, ainabaTHBIN, H300aPHBIH, TOTUTPOITHBIN;

B) M30TEpPMUYECKUI1, U30XOPHBIN, N300apHBIN;

T') U30TEPMHUUYECKUIN, H30XOPHBIN, N300apHBIA, aAMa0aTHBIN.

28. Eqununeit uamepenust TerioBoil MOIHOCTH N sBIIsieTCSA:

a) xkJIx;
0) xJ[x/kr;



B) KBT;
T) Kr/C.

29. Kakas popmynaupoBka NmEepBOro 3aKOHAa TEPMOJMHAMUKHU JJIsl MOTOKa sABIseTcs Oosee

BEpHOH

a) Temnora, moaBogumass K paboueMy Telly H3BHE, PAacXOJyeTcs Ha IOBBIIICHUE

SHTAIBIINHU U BBITIOJTHCHUE TEXHUUECKOM paGOTbI;

6) Temora, moxBoaumas K pabodyeMmy Teldy H3BHE, PACXOJyeTcs Ha IOBBIIICHUE

SHTANBIINN U KHHETHUECKOMU OHCPIrvH, U BBIIIOJHCHUC TEXHHYSCKOMN pa60TbI;

B) Temorta, mogBoaumas K paboueMmy Tedy H3BHE, PAacXoJIyeTcsi Ha IOBBIIICHHE

SHTANBIINN U KHHETHUECKOMN OHCPIHHU,

r) Temnora, moaBogumas K palOoueMy Tely H3BHE, PACXOIyeTCs Ha IOBBIIICHHUE

SHTANBIINN U KHHETHUECKOMN OHCPIrvH, U BBIIIOJHCHUC pa6OTBI TPCHUA.

30. Kakue TemuoBble MalIMHbI paboTaroT 1o npssMoMy nukiy Kapao?
a) IBUTaTeNId BHYTPEHHETO CrOPaHHMs, IAPOCHIIOBBIC M T'a30TYPOMHHBIC YCTaHOBKH;
0) XOJIOIWIIbHBIC MAIIIUHBI,
B) TOJILKO APOCHUIIOBBIE U ra30TyPOUHHBIE YCTAHOBKH;
I') TEIUIOBBIE HACOCHI.

31. o kako#i popmyie onpenensiercs: repmudeckuii KI1J{ npeanbHOro mpsiMoro nukia
Kapno?

k
p =1
a1y, =l-—E——
g ke (p-1)
&) 7 =1— 1_1. Ap" —1
e (A-1)+xA(p-1).
1
;71-:1_ x—1
B) &
m=1—£
r) I

32. Kakoli TepMOIMHAMHYECKUN LMKJ 3aJI0)KEH B OCHOBY pabOThI BceX KapOrOpaTOPHBIX

IBUTATEIE?
a) IIUKJI CO CMEIIAaHHBIM TTO/IBOJIOM TEIUIOTHI (MK TpuHKIIEpa);
0) UKJII C U30XOPHBIM MOABOJIOM TEIUIOTHI (1Iuka OTTO);
B) oOparHsbIii nukn C.Kapho;
r) peanbHbIi nuka bpaiitona.

33. luarpamma, moctpoeHHast B T-s —KoOpAMHATax - 3710 ...
a) pabouas quarpamma;
0) TeryoBas AUarpamMma;
B) JlekapToBas nuarpamma.
r) auarpamma Bykanosuya.

34, ypaBHeHI/IC AJid OMPEACIICHUA KOJIMYCCTBA TCIJIOTHI Q C Y4€TOM MACChbl BCIICCTBA,

3allMChIBACTCA KaK:

a) O=m-c-At;
6) g=m-c-(t,—t);
B) O=c(T,-T)).



35. Y aenbHast MOJIbHAS TETNIOEMKOCTh— 3TO KOJUYECTBO TEILJIOThI, KOTOPOE HYKHO MOABECTH
K 1 KMoJIIO BelecTBa, YTOOBI HarpeTh €ro Ha ...

a) 10 °C;

0) 10 K;

B) 1°C wu 1K;

r) 100 K.

36. Urto sBisieTcs paboYnuM TEJIOM ra30TypOUHHBIX YCTaHOBOK?
a) TOIUTUBHO — BO3/YIIIHASI CMECh;
0) XOJIOAWIIHHBINA areHT;
B) CXKaThI BO3AYX;
T') BOJISTHOM T1ap.

37. Kakoit TepMOAMHAMUYECKUNA MPOIECC IPOUCXOIUT B TypOHUHE IMapOCHIOBON YCTAaHOBKHU?
a) IPOCCEIINPOBAHUE;
0) n300apHO-M30TEepMHUUECKAs KOHACHCAITUS T1apa;
B) N300apHO-U30TEPMUYECKOE KUTIEHUE BObI;
I') aqMabaTHOE paclIupeHue mapa.

38. HpI/I KaKOM IIOCTOAHHOM IIapaMETPEC IIPOUCXOAUT ITPOHCCC B UCIIAPUTCIIAX XOJIOIHUIbHBIX
1 TCTIIIOHACOCHBIX YCTaHOBOK?

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

39. Kakoif mapamerp xapaktepusyeT 3(PPeKTHUBHOCTH OOpPAaTHOTO TEPMOIUHAMUYECKOTO
ukina?

9] lnmeau Tl — T2
a) rerutoBoit KIIJ 7, =" = ;
3amp Tl
L1 -1 [
6) ko>dduument pabore QP = - = 1K =]k
B) koadpodumueHt npousBogurenbHocTH  (coefficient of performance - COP)
T
COP — qoms — 2 .
l3amp (]11 - TZ )

40. 3a cyeT KaKoil TEIIOTHI MPOUCXOAUT MPOIECC KUMEHUS B UCHAPUTEIEC TEIJIOHACOCHOU
YCTaHOBKH?

a) BBICOKOIIOTEHIIMAIbHOM TEIJIOThI BO3/1yXa;

0) HU3KOIMIOTEHIIMATLHON TETUIOTHI TPyHTA (BO3/yXa, BOBI);

B) TEIUIOTHI IPOAYKTOB CTOPAHHUS.

41. Kakoe u3 onpeneneHuil TEPMUHA «IKCEPTUS» SBISAETCS BEPHBIM?
a) MaKCHUMaJbHO BO3MOXKHasi pa0boTa, KOTOPYIO MOXET COBepLIaTh CHCTEMa, MpU
o0paTHOM Mepexojie U3 JaHHOTO COCTOSHUSI B COCTOSIHHE PAaBHOBECHS C OKpY:Karolen
Cpenoi;
0) cymMMa BHYTpEHHEH SHEpryH BEIleCTBA U MOTEHI[MAIBHON SHEPTUN JaBJICHNUS;



B) KOJINYECTBO TEIIOTHI, KOTOPOE HEOOXOAMMO MOABECTH K 1 KI ra3a, 4ToObl H3MEHUTh
ero temnepatypy Ha 1 K.

42. CoryiacHO BTOPOMY 3aKOHY T€PMOJMHAMUKHU, TEPMUUYECKUN K.I1.Jl. TEIJIOBOTO JIBUTATENs
OTIPEIeNISCTCS KaK:

_ ‘nonesn  _ 1.
a) 771 _—_17

sampay

[
6) 77,[ — noJle3H >1;

s3ampau

[
B) 77, = (],

sampay

43. CormacHO BTOPOMY 3aKOHY TEPMOJIWHAMUKU, KOIPPUIUEHTOM MPOU3BOIAUTEIHHOCTH
(coefficient of performance - COP) xonoaunsHO# MalllvHbI SBISETCS:

a) COP = Jome (1
3amp

6) COP = Lome 1

2

3amp

B) COP = doms ).

3amp

44. KakoMy COCTOSIHHMIO BOJSHOrO Iapa Ha (pa3oBbIX JMarpaMMax COCTOSIHMSI BOJbI U
BOJSIHOTO I1apa COOTBETCTBYET JIUHUSA X=17

a) BJIQXKHBIN HACBHIIIEHHBIN Tap;

0) meperpeTslii nap;

B) HACBHIIIEHHAS KUJKOCTD;

T') CyXOi HACBIIIEHHBIH map.

45. Ha ¢a30BbIX AuarpaMMax COCTOSIHHSI BOJBI U BOASIHOTO Tapa MmapaMeTpbl KPUTHIECKON
TOYKH CIIETYIOIIHUE:

a) p=611 Ila; t=0,01°C;

0) p=22,1Mlla; t=374,15°C;

B) p=22,1MlIla; t=20 °C;

r)p=611 Ila; t=20°C.

46 . KakoMy COCTOSIHMIO BOJSHOrO Mapa Ha (Pa3oBBIX JMarpaMMax COCTOSIHMSI BOJBI U
BOJSIHOTO I1apa COOTBETCTBYET JUHUSA X=07

a) BJIQXKHBIN HACBHIIIEHHBIN Tap;

0) meperpeTslii nap;

B) HACBHIIICHHAS KUIKOCTD;

') CyXOW HACBIIICHHBIN map.

47. Ha (ha30BbIX TuarpaMMax COCTOSIHHSI BOJBI M BOASIHOTO Iapa rnapaMeTpbl TPOHHON TOYKH
CIIEIyIOIIHE:

a) p=611 Ila; t=0,01°C;

0) p=22,1MIla; t=374,15°C;

B) p=22,1MlIla; t=20 °C;

r)p=611Ila; t=20°C;



48. ®a30BBIi Mepexo]1 BEIIECTBA U3 TBEPIOH (hasbl B ra3omno100HyI0 Ha3bIBACTCS:
a) KpucTaJiu3anuei;
0) IJIaBJICHUEM;
B) KHIICHUEM;
r) cyOnumanuei.
49. BoasiHOM Map MOYKHO MOJYYUTh MTyTEM:
a) TOJIBKO KUIICHHUS;
0) TONBKO UCTIAPCHMUS;
B) UCIIAPEHUS U KUIICHUS;
') KOHJICHCAIINH.
50. Cyxoii HaCBIIIEHHBIH Map — 3T0...
a) cMech Iapa C KareJdbKaMd BJIard, paBHOMEPHO pacIpe/ieJIeHHbIMU BO BCEM 00beMe
napa;
0) map, Temmeparypa KOTOPOIO BbIIIE TeMIepaTyphl HACHIIICHUS NpPU TAaKOM Ke
JIaBJICHUH, SIK HACBILLIEHHBIN 11ap;
B) Map, KOTOPBIA HAXOAUTCS B TUHAMUYECKOM PAaBHOBECUHU C HACHIIIICHHOMN JKHUIKOCTHIO;
I') ap, KOTOPBIM HE COJIEPKUT Biary U HaXOJUTCSI IPU TEMIIEPATYPE HACHIILIECHUS.

51. Kakoil TepmMoIMHaMUYECKHI MTPOLIECC TPOUCXOANUT B TypOMHE YCTAaHOBKH, IIPEICTABICHHON
Ha puc.?

Bq_'tler

Turbine

a) M3o06apHoe kumenue;

0) AnnabaTHOE C)KaTHE;

B) M30Tepmuueckoe pacuimpeHue;
r) AnnabatHoe pacIiIupeHue.

52. IIpu KakOM MOCTOSTHHOM MapaMeTpe OCYILECTBIISIETCS MPOLECC B UCTIApUTeNe YCTAHOBKH,
IpeJICTaBIeHHON Ha puc.?
Boiler

7

a) t =const;

0) s = const;

B) h = const;
T) ¢p = const.

53. Ilponomxure yTBepxkaeHue «B 00paTMMBIX LMKIAX BCE MPOIECCH OOPAaTHUMBI, MOITOMY
ajnabaTHBIC TPOIECCHl CXKATHS B KOMITPECCOpPE M pacIIMpeHHus: B TypOWHE B Ta30TypOMHHOMN
YCTaHOBKE 0OpaTUMBI, T.€. OCYLIECTBISIOTCS 0€3 TPEeHUs, U TIOATOMY ...»

a) U309HTPOIHBI;

6) n300apHsI;

B) U30XOPHBI;



T') TIOJTUTPOITHEI.

54. Kakoe BeIiecTBO MPUHUMAIOT 3a pabodee Teso B Ta30TYPOMHHOMN YCTaHOBKE?
a) BOJISIHOM Map;

0) TMOKCH]T YTIIEPOIa;

B) BO3/yX;

') KUCJIOPOI.

55. I{uki ra30TypOMHHOM YCTaHOBKH, IPEJCTABICHHBIN Ha pUC., 3TO...

a) ki OTTo;
0) umkn Juzens;
B) 1iukJ1 KapHo;
r) uuki bpaiitona.
56. Kakoe pabouee TeJI0 NOKHIACT KaMepy CrOPaHUs U IMOCTYIAeT Ha TypOUHY ra30TypOHHHOM
YCTaHOBKH?
a) BO3IyX;
0) cMech IPOAYKTOB CTOPAHUS U BO3yXa, HE yUACTBYIOIIETO B IMPOIIECCE OKUCIICHUS TOTIINBA,;
B) MPOAYKTHI CTOPAHUS;
T') BOASHOM map.
57. Kak Ha3bIBaeTCs IUKJI Ta30TypPOMHHON YCTaHOBKH, MTPEICTaBICHHON Ha puc.?
6

P

5

2 KC 3

_

b
/

/N

7

a) muka I'TY ¢ pereneparnueii;

0) 6azoBbiii Uk ['TY;

B) ik ['TY ¢ MHOTOCTyIIEHYaThIM C)KaTHEM U PACHIMPEHUEM pabouero Tena;

r) nuki ['TY ¢ neperpeBom.

58. Kak Ha3bpIBaeTCs UK Ta30TypOMHHON YCTAaHOBKH, MIPEICTABICHHON Ha pHC.?



a) muka I'TY ¢ perenepanueii;

0) 6a3oBsIii 1K ['TY;

B) ik ['TY ¢ MHOrocTyneH4aTsIM CKaTHEM U paclIupeHreM padouero Tena;

r) uukia I'TY ¢ neperpesom.

59. UneanbHbli ra3 coBepiraet 1uki Kaprno. Pabora nzorepmuyeckoro pacmupenus papHa S5 Jx.
Onpenenuts padboTy nzorepmuyeckoro cxatus, eciau KI1J1 nuxmna 0,2.

a) 0,4;

0) 4,8;

B) 4;

r)5,2.

60.0npenenuts paboTy M30TEPMHYECKOrO CXKaThs Trasza, coBepiiatoniero nuki Kapnao, KITJ
KoToporo paBeH 40%, a paboTa U30TEPMUUYECKOTO paciIupeHus paBHa 8 JIx.

a) 0,4;

0) 4,8;

B) 4;

r) 3,2.

61. ®a3oBbIii TMEpexol BEUIeCTBA U3 MapOOOpPa3HOTO COCTOSHUS B JKUAKOE IMPH TOCTOSHHON
TemIeparype — 3To...

a) UCTIapeHHE;

0) KOH/ICHCAIIHS;

B) JecyOIuMaIus;

T') KUIICHHUE.

62. IIpouecc (azoBoro nepexojia napa B TBEPJI0€ COCTOSHHUE BELIECTBA, MUHYS XKHUJIKYIO (pa3y, -
37O ...

a) UCTIapeHuE;

0) KOH/ICHCAIIHS;

B) JecyOIuMaIus;

I) cyOounuMmarus.

63. Kak Ha3pIBaeTcs Iap, UMEIOIIMKM 3HAYEHHE TEMIIEpaTyphl BBILIE 3HAYEHHS TEMIIEPATYpbI
HACBILIEHHOIO Mapa P TOM K€ AaBJIEHUHN?

a) MeperpeThii nap;

0) BIIa)XXHBIN HEHACHIIIEHHBIH map;

B) CyXOH HacCBILIICHHBIN Tap;

I') BJIQXKHBIN HACHIIIIEHHBIHN Map.

64.  Kaxkoe cocTosiHEE COOTBETCTBYET OINPEACICHHUIO «0fHO(ha3Has CUcTeMa Oe3 Kareek
JKUJKOCTU TIPU TEMIEPATYPE HACBIIEHUS» ?

a) meperpeTslil nap;
0) BIa)KHbII HACBHIIIEHHBIN Map;
B) CyXOil HaCBIIIEHHBIN Tap;



T') BJI&KHBIN HEHACBIIIEHHBIN TIap.

65. Kaxkoe xauecTBEeHHOE COCTOSIHIE XapaKTCPHO AJId BOAAHOIO Imapa npu CTCICHU CyXOCTHU
x=0,3?

a) 30% cyxoro HacbleHHOTo napa u 70% HaCBIIIEHHON KUAKOCTH;
0) 3,0% cyxoro HackleHHOTo napa 1 70% HaChIIIEHHOH KUIKOCTH;
B) 30% HacblieHHOoM xuakoct 1 70% cyXoro HachIIIEHHOTO Mapa;
r) 30% HackIeHHON KUIKOCTH U 70% BIIAXKHOT'O HACKHIIIEHHOTO IMapa.

66. Kakoe xauecTBEHHOE COCTOSIHHE XapaKTepHO JJIsl BoAsHOTO napa npu (1-x)=0,35?

a) 35% HeHaCHIILIEHHOM KUAKOCTU U 65% BIaXKHOTO HACHIIIIEHHOT'O Napa;
0) 35% HaCBIIIEHHON KUIKOCTU U 65% BIIAXKHOTO HACBIIIEHHOTO Mapa;
B) 65% HaCHIIEHHOH XUAKOCTH B 35% CyXOro HACHIIIEHHOTO 1apa;

r) 65% cyxoro HacbIeHHOTo napa u 35% HaChIIEHHOHN YKUIKOCTH.

67. Jlns xakoro BemiecTBa mocTpoeHa (ha3opas quarpamma ¢ HIeKcoM «R718»?

a) YIJIEeKUCIIbIN Ta3;
0) KuCIopo;

B) BOJISIHOI map;

T) U300yTaH.

68. st Kakoro BeIIecTBa MocTpoeHa ¢azoBas quarpamma ¢ HHIeKcoM «R744»?

a) YIJIEKUCIIbIN Ta3;
0) KHCIOpO;

B) BOJISIHOI map;

T') U300yTaH.

69. Kakoe 4mcrioBoe 3HaueHHEe yIeNbHOro 06beMa (M>/KT) COOTBETCTBYET COCTOSHMIO CyXOif
HachlmeHHbId nap npu p=0,004 MIla? (ucnonb3oBaTh TAOIUIIEI WK (PA30BBIC TUATPAMMBI)

a) 3,9949;

6) 0,0010265;

8)0,001004;

r) 34,803.

70. Kakast Touka Ha q1uarpaMMe p-1 COOTBETCTBYET COCTOSIHUIO KPUTUUECKONW TOUKH?

)



a) TOYKa, HaJ KOTOPOH HET pa3iM4yuii TePMOJMHAMHYECKUX IapaMETPOB B IKHUIKOU U
ra3zoo0paszHoii (hazax. CooTBeTCTBYET T. B;

0) Touka, B KOTOpOH (ha3bl TBEPAOTO, KHUIKOTO ¥ ra3000pa3HOT0 COCTOSIHUI CIMBAIOTCHL.
CootBeTcTBYET T.A;

B) Touka B oOnactu miasieHusi. CoorserctByer 1.C;
r) Touka B obsiactu napa. CoorBeTcTByeT T.D.

71. Kakast Touka Ha n1uarpaMMme p-1 COOTBETCTBYET COCTOSIHUIO TPOMHOM TOUKH?

)

a) TOYKa, HaJ KOTOPOH HET pa3Iu4yuil TepMOJWHAMUYECKHX IapaMEeTpOB B IKUAKOU H
razoobpasHoii pazax. CooTBeTCTBYET T. B;

0) Touka, B KOTOPOi (a3bl TBEPAOT0, KHUAKOIO M ra3000pa3HOro COCTOSHUMN CIMBAIOTCA.
CootBercTBYET T.A;

B) Touka B oOynactu miasnenus. CoorserctByeT 1.C;
r) Touka B obsactu napa. CoorBeTcTBYET T.D.

72. Kakoe HampaBl€HHE HMMEET BEKTOpP VYAEIbHOIO TEIUIOBOTO IMOTOKAa IO 3aKOHY
TEII0NpoBoAHOCTHU (3akoH Dyphbe):

a) HalpaBJIeHUE, EPIIEHANKYIIPHOE BEKTOPY TPaJiMeHTa TeMIIepaTyphl;

0) HampaBIieH MPOTUBOIIOIOKHO HATIPABIEHUIO BEKTOPA IPaUEHTa TEMIIEPATYPHI;

B) COBIAJAET C HAMPABIICHHEM BEKTOPA TPaJMCHTA TEMIIEPATYPHI;

') HE CBSI3aH C BEKTOPOM T'paUEHTa TEMIIEPATYPHI.

73. BekTop TeMmmeparypHoro rpaaueHta (grad t) HampaBieH IO HOPMalld K M30TEPMHYECKON
MTOBEPXHOCTU B CTOPOHY ...



a) yBeJIMUEHUS TeMIIepaTyphl;
0) yMEHbILIEHUS TeMIIepaTyphl;
B) IOCTOSIHHOU TeMIIepaTyphl;
') HE HalpaBJieH 0 HOPMaJIH.

74. Cornacno 3akony ®ypbe, BEKTOP YACIbHOTO TEIUIOBOTO MOTOKA ...

a) g=0AT;

0) c}z—grad T;
B) gz—gmd T;
A
r =—At.

) 4 5

75. KOHBEKTUBHBIM TEIUIOOOMEHOM Ha3bIBAIOT MPOLIECC MTEPEHOCA TETIOTHI:

a) 00yCJIOBJICHHBIM HAIUMYMEM T'palueHTa TeMIIEpPaTyphbl;

0) B CTallMOHAPHBIX TOJISX;

B) B BaKyyMEe;

I') OCYLIECTBIIIEMbII MOABMKHBIMU 00beMaMU (MAaKPOCKOIIUYECKUMU 3JIEMEHTAMH CPEJIbI).

76. CBOOOIHAS KOHBEKIIMS BO3HUKAET 34 CUET:

a) ICWCTBUSI CTOPOHHUX BO30YIUTENCH HAacOCa, BEHTHIIATOPA U JP.;

0) pa3HUIIBI TUIOTHOCTH HATPETHIX M XOJIOIHBIX TIOTOKOB CPEJIBI;

B) OJJTHOBPEMEHHBIM BO3JICHCTBHEM Pa3HHUIIbI TEMIIEPATYP U CTOPOHHUX BO30YIHUTEICH;
I') UCKITIOYUTEIIEHO MPUPOIHOE SIBJICHHE.

77. Enuauneit uamepenus KodpuiimeHTa KOHBEKTUBHOTO TEINIOOOMEHA SIBIISICTCS:
Bm
2

a) M K.
Bm

6) m? K4
Bm

B M K,
L

r) n?-c-K* )

78 .IHTEHCUBHOCTh KOHBEKTUBHOT'O TEINIOOOMEHA OLIEHUBACTCS:
a) KO3 PUIHEHTOM TerIonepeaadH;

0) k03 bHUITHEHTOM TTOTIIONICHHUST;

B) K03((PUIIMEHTOM HHTEHCUBHOCTH TEINIOOOMEHA;

) K03 (HULIHEHTOM TEIUIO0TIauH.

79. TypOynieHTHOE ABUKEHHUE CPEIbI BO3HUKAET 3a CUET:
a) MOCIJIOIHOTO, CTPYIHHOTO MepeMeIeHUS YaCTHII;

0) BUXPEBOTO JBMKEHHUS TTOTOKOB BOJIBI,

B) TIOJI BO3CMCTBHEM TypOyIU3aTopa;

T') UCKTIOYUTEIHHO MTPUPOTHOE SIBIICHHE.

80. B mporeccax KOHBEKTUBHOTO Teryiooomena kputepuit Hyccenpra (Nu) sBnsercs:



a) OTIPEICIISIONTNM;
0) He ompenesieMbIM;
B) ONPEICIISIEMbIM;

T') HE UCIIONb3YETCH.

81. KputepuanbHoe ypaBHEHHUE, OMUCHIBAOIIEE MTPOLIECCHI TEIUIO0OMEHA B CBOOOTHOM
KOHBEKIUH, UMEET BUJL:

a) Nu = f (Gr, Pr);

0) Nu = f (Re, Pr);

B) Nu = f (Rem, Rer);

r) Nu = f (Re, Gr, Pr);

82. IIIIOTHOCTH TEIIOBOTO ITIOTOKA B CTallMOHApHOM I10JI€ JJIs1 KOHBEKTHUBHOI'O TEII000MeHa
HaxoOATCA U3 BBIPAKCHUA!

A

- _ epad .
SR ' ;
5 Ik :a-(TC—TWC);

g =a-A T
B) ar =« epao :

r) dK :a'F'(TC +T9fc)_
83 TennoBoii OTOK IIpu nepeaadc TCIjIOTbl KOHBCKTHBHbBIM CHOC06OM OIpCACIIACTCA KaK:

I 4
cpzco.g.(_j F
5) 100
&= (t1+ty)-F
B) Rcm ;

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

84. KonuuecTBo TEMIOTHI, OT/IaBAEMOE WJIM IPUHUMAEMOE ITOBEPXHOCTHIO CTEHKH, MTPU
KOHBEKTHBHOM TEIJI000MEHE ONPENENSIeTCs] BBIPAKEHUEM:

Q:H-F-r
a) Rl’lOﬂ ’
A
O=—-(n-1)F-7
6) O ;

B) Q:a'(tcm_tofc)'F"T-
r) Q:knOﬂ'(tl_t2)'F'T.

85. Kakoii pazmep npuHUMaeTcs UIsl HWIMHIPUIECKOH TpyOBbl, 00 1yBaeMOil Hapy>KHBIM
BO3/yXOM, B KAUECTBE OINPENENAIONIEro pazmepa’?

a) JJIMHA TPYOBI;

0) BHyTpEeHHUI A1uaMeTp TpyOsI;

B) BHELIHH JHaMeTp TpyOsl;

') CpeIHUI AUAMETP.

86. Kaxoit pusnueckuii cmpicn yncna [lpanatis pasHoro equnune Pr= 17



a) TMAPOAMHAMHUYECKUI MOrPaHUYHBIN CJION YHCIEHHO PABEH TEINIOBOMY OTPAaHUYHOMY
CIIOIO;

0) TUAPOAMHAMMYECKUI IOTPAaHUYHBIN CII0M OTCYTCTBYET;

B) TEIJIOBOM MTOTPAaHUYHBIN CJIOH OTCYTCTBYET;

I') TEIJIOBOM MOTPaHUYHBIH CI0H BO MHOT'O pa3 MPEBbILIACT MMAPOAMHAMUYECKUIN TOrpaHUYHBIN
CJION.

87. 1o abcomoTHOMY 3HAYCHHIO KOA((PUIIMEHT TEIUIOOTAAuH ISl TPYO, PaCIOIOKEHHBIX B
[IaXMaTHOM TOPSIIIKE, ...

a) 6osbie KodppuIenTa Uit TpyO, pacloI0KEHHBIX B KOPUAOPHOM MOPSIKE;

0) MeHbIe ko3 duimenTa st TpyO, pacroIOKEHHBIX B KOPUIOPHOM TOPSIJIKE;

B) paBeH 110 3HAUYCHHUIO KOA(PPUIMEHTY il TPYO, pacIoNIoKEeHHBIX B KOPHIOPHOM TOPSIIIKE.

88. Uncno ruapoAuHaMU4ecKoro moaoousi PeiiHonbca — 3To:

V-
a)Re= a ;
w-d
O)Re= V ;
a-l
B)Re= V ;
w-l
r)Re= 4

89. TerooOMeHHbIe anmaparsl, Clry’Kaliye Ui Iepeadu TeIIOThl OT TOPsSYero TeIOHOCUTENS
K XOJIOAHOMY 4epe3 pa3ZelsIoUlyl0 X CTEHKY, Ha3bIBAIOTCS:

a) CMECUTEIIbHBIE;

0) nepeKkpECTHHIE;

B) pereHepaTUBHbIE;

I') peKynepaTUBHBIE.

90. YpaBHeHue 1715 pacyeTa peKyrnepaTUBHBIX TEINIOOOMEHHBIX allapaToB UMEET BU:

2) cD:k-Atq,-F;
@:Co.g.(ij4.p

6) 100 :
(p:(tl_tz)_l;

ol

r) g=k-At

91. Ilpu KOHCTPYKTUBHOM pacuere TeII000MEHHBIX anapaToB MOBEPXHOCTh TEINIOOOMEHa
OIPEIEIAETCS U3 YPaBHEHHUS:
D

kmn ’ Atep ;

F — Q. Rn(m

6) Atcp T :

a)



_ Q

B) knozt'(tl_tz)'r;

92. Kakoit o0mmmii BUJl KPUTEPUAITBHOTO YPaBHEHUS JIJISl TIPOIIECCOB TEIIOOOMEHA TIpHr
cBOOOIHOI KOHBEKIINA?

a) Nu = f (Re, Gr, Pr);

0) Nu = f (Re, Pr);

B) Nu = f (Rem, Rer);

r) Nu = f (Gr, Pr).

93. Jlns koToporo psia myyka Tpyo ko3pPHUIHEHT TemI00Tjauy MPUHUMAaeT MaKCUMalbHOe
YHUCJIOBOE 3HaUeHue?

a) JUTsl IEPBOTO PAA;

0) I TPEeThEro psaa;

B) pacIoJIOKEHUE MO psaM He BIUSET Ha 3HaUeHUE Kod(pPHIreHTa TeriooTauu;

T) U1l BTOPOTO psija.

94. KoappunmenT u3irydeHust SHEPTHH C TIOBEPXHOCTH TEJIa XapaKTePHU3YeT:
a) THTEHCUBHOCTb TETJIOOTAAYH;

0) MTHTEHCHUBHOCTH HarpeBa Tena;

B) HHTCHCHBHOCTB ITOTJIOIEHHS YHEPTHH;

') MHTEHCUBHOCTH TEIUIOBOTO U3TYYCHUSI.

95. PerenepaTuBHbIM Ha3bIBae€TCs TEIUIOOOMEHHUK, Y KOTOPOTO:

a) meperaya TeMJIOThl OT OJHOTO TEIUIOHOCUTENS K JIPyroMy OCYIIECTBISETCS 4epe3
pa3esAIoNIyIo UX TBEPAYIO CTEHKY;

0) mepegaya TEIJIOTHI OT OJHOTO TEIUIOHOCUTENs K JPYroMy OCYLIECTBISIETCS IpH
HENOCPEACTBEHHOM MX KOHTAaKTE;

B) TOpAYMM TEIUIOHOCUTENIh CONPUKACAETCS C TBEPJBIM TEJIOM M OTAAeT eMy TeIJIoTy, Jaee
XOJIOJHBIM TEIMJIOHOCUTENIh CONPHUKACAETCS] C TBEPAbIM TEJIOM U BOCHPUHUMAET TEIJIOTY,
aKKyMYJINPOBAHHYIO TBEPJBIM TEJIOM;

I) TOpSUMN TEMJOHOCUTENb COINpHKAcaeTcs C Tra3000pa3HbIM TEJIoM, Jajiee XOJIOJHBIM
TEIJIOHOCUTEIb COIPUKACAETCS C TBEPABIM TEJIOM ¥ BOCIPUHHUMAET TEIUIOTY, AKKYyMYJIHUPOBAHHYIO
TBEPABIM TEJIOM.

96. CMecuTeNnbHbIM Ha3bIBAETCS TEMNIOOOMEHHHK, Y KOTOPOTO:

a) meperaya TEMJIOThl OT OJHOTO TEIJIOHOCUTEN K JPYyromMy OCYLIECTBISIETCS uepes
Pa3eNAIoNIyI0 HX TBEPAYIO CTCHKY;

0) mepemaya TEIUIOTHI OT OJHOTO TEIJIOHOCUTENS K JPYroMy OCYIIECTBISCTCS HX
HETIOCPEJICTBEHHBIM COITPUKOCHOBEHHUEM;

B) TOPAYMI TEIUIOHOCUTENh COMPUKACAETCS C TBEPJABIM TEJIOM M OTAAET €My TeIUIoTy, Jajiee
XOJIOJHBIA TEIUIOHOCHTENh COMPHUKACAETCS C TBEPIBIM TEIOM W BOCIPHHAMAET TEIUIOTY,
aKKyMYJIMPOBAHHYIO TBEP/IbIM TEIIOM;

T') TOPSIYMH TETTIOHOCHUTEINb B3aNMOCHCTBYET C TBEP/IBIM TEIIOM, JTAJIee XOJIOIHBIN TEITIIOHOCUTEIh
COIIPHUKACACTCsI C TBEPABIM TEJIOM M BOCIIPUHUMAET TEIUIOTY.

97. Ecnu B TemI000MEHHHUKE TOpsIYasi ¥ XOJOIHAS )KHUIKOCTH MPOTEKAIOT:
a) MapaJuIesIbHO U B OJTHOM HaIlPaBJIEHUH, TO TaKas CXeMa Ha3bIBAETCS MIPSIMOTOYHOM;
0) mapayuIeNnbHO U B Pa3HBIX HAMPABICHUIX, TO TaKas CXeMa Ha3bIBAETCs MPSIMOTOYHOI;



B) MapajuieJIbHO U B OJTHOM HAIIPaBJICHUH, TO TaKasi CXeMa Ha3bIBaeTCsl MPOTUBOTOYHOMM;
I') IapaJuUIEJIbHO U B Pa3HBIX HAIPABICHUIX, TO TaKas CXEMa Ha3bIBAETCS IPUTOYHOM.

98. Jlyis mpOTUBOTOKA:!

a) KOHEYHAas TeMIIepaTypa XOJOJHON JKUIAKOCTH BCETa BhIIIE KOHEYHOW TEMIIepaTyphl TOPIUYCH
KUJIKOCTH;

0) KOHEYHasi TeMIepaTypa XOJIOIHOW JKUIAKOCTH BCETJ]a PaBHA KOHEYHOM TeMIIepaTyphl Topsdeii
KHUJIKOCTH;

B) KOHEYHAsl TEeMIIEpaTypa XOJOJHON JKUIKOCTH BCErlla HIKE KOHEYHOH TeMIepaTypbl ropsaei
KHUJIKOCTH;

I) KOHEYHas TeMIleparypa XOJIOJAHOH J>KHUIKOCTH BBIINIE HAYAIBHOW TEeMIEpaTypbl TOpsuei
KHUJIKOCTH.

99. Tlo xaxoiiopmyneornpenensercsicepeHenorapuPpMUIecKUiTeMIepaTypHBIIHAIIOP —TIPH
pacdere TerI000MEHHBIX alapaToB?

a) At, =t —1,;

6) At,,, =t/~1,;
B) Atcp _ At@x _AtAteblx :
In —lex
TAY
ﬂ _ m, -C 2
A, m-C,

100. TermmooOMEHHMKOM Ha3bIBAIOT aIIapaT, MpeIHa3HAYCHHBIN:

a) TOJIBKO JUI OTBOJIA TEIIOTHI OT TEIIOHOCUTENEH;

0) TONBKO AJIs1 IOJIBO/IA TEIUIOTHI K TEIJIOHOCUTETISIM;

B) JUTSI IEPEA4YH TETUIOTHI OT TOPSYETO TETUIOHOCUTEIS K XOJI0THOMY;
T) JUId Tiepeiaddl TeTJIOThI OT TBEPOro Tela K rasy.

Ilepeuenn Tem pedeparos:

Tperuii 3akoH TepMoaHHAMUKH. POPMYIINPOBKA U OCHOBHOE COZEPKAHUE.

DKceprus 1 d3KcepreTuyekuii 6asaHc TePMOJIUHAMUYECKON CUCTEMBI.

Cxema U MKJ paboThl (B p-v U T-s KOOpJMHATAX) TypOOPEAKTUBHOTO JIBUTATEIS.

Cxembl U TUKJ paboThl (B p-v U T-s KOOpAMHATAX) BO3IYIIHON XOJIOAUILHONW MallIUHBbI.

Cxema u ukJ paboTsl (p-v 1 T-s KoopAuHATaX) NapOBOI XOJOJMIBHOW MaIIUHBI.

PeanbHble UKIIBI ra30TypOMHHBIX YCTaHOBOK. [Iprmepsl BHEIpeHMS.

JleiicTBUTENbHBIE LIUKJIBI IOPIIHEBBIX ABUTATEIEH BHYTPEHHETO cropanus. OnpeneneHue

KII[ nBurarens.

CriocoObI MOBBILIEHUSI MOITHOCTH JBUraTeNeii BHyTPEHHETO CTOPaHHUsL.

Cxema ¥ MK paOOTHI ABUTaTENs BHEIIHETO CTOpaHus — ABUratenb CTepiuHra.

10. KoHCTpYKIIMSI ~ COBpPEMEHHBIX  SKOJIOTMYHOOE30MacTHhIX  jAurareneil.  OO6nacTb
MPUMEHEHHUS.

11. TennonpoBOogHOCTh IPHU HECTALMOHAPHOM TEILUIOBOM PEXHUME.

12. OcobeHHOCTH TEIJIO0TIA4H MPY U3MEHEHUH arperaTHOr0 COCTOSIHUSI BEIIECTRA.

13. OcHOBHBIE KpHUTEpHAJIbHBIE YHCIA TeIuloMaccooOMeHa. MeToauKka OmnpeeneHHs
Kod(uUIIMeHTa TEeIJI0MacCoNepeHoca.

14. OcHOBHBIE ypaBHEHHUsI TeIIoMacconepeHoca. Yucno Jlprouca.

15. Oco6eHHOCTH TEePMOIMHAMUYECKHX MPOLIECCOB B IPaIUPHSIX.

16. [IpuMeps! KOHCTPYKIUI TEINIOOOMEHHUKOB C HEMOCPECTBEHHBIM KOHTAKTOM CPE/I.

17. Pacuét nporieccoB B HEMpsIMbIX BbINapHbIX oxjaautensix (HBO)

Nk wbd =

0 o0



18. Pacu€t mporeccoB B mpsMbIX BeITIapHBIX oxaaauTensx (ITBO).

19. AHanu3 OTKPBITBIX TEPMOJIUHAMUYECKUX CUCTEM.

20. OcHOBHBIE 3aKOHOMEPHOCTH MOTOKA MI€aJIbHOTO ra3a B coriax u auddysopax.

21. YpaBHeHus, ONUCHIBAIOIINE IIPOLECCH] JPOCCETNPOBAHUS ra30B U I1apOB.

22. Pa6ota c ¢dazoeiMu TabauniaMmu ASHRAE (American Society of Heating, Refrigeration,
and Air-Conditioning Engineers);

23. V3yuenue cxembl U IpUHIKIIA paboThI aBurareis CTUpIMHTA.

3ajgaum (TUINOBBbIE):

1.

10.

11.

12.

Iycroii GamoH Is aproHa BMecTUMOCThIO 40 1v° nMeer Maccy 64 kr. OnpeaenuTh Maccy

OaIoHa ¢ aproHoM, ecid npHu temieparype 15°C GaluloH HalOIHUTH Ta30M 0 AaBlIeHus 15
MIla. Kak u3meHuTCs qaBiieHre aproHa, eciu 0aJijIoH BHECTH B TOMEIIEHUE C TeMIIepaTypoi
25°C?

OObemHBIN cocTaB rasza, kotopeiii roput: CO=10%; H»>=45%; CH=35%; C:Hs=4%;
CO2=3%; N=3%. Omnpenenutrb MOJEKYJSIPHYIO MacCy, yACIbHYIO T'a30BYIO IOCTOSHHYIO,
IUIOTHOCTD U YJIeNbHbIN 00beM cMecu nipu HOY.

Onpenenuth CpeAHIOID OOBEMHYIO H300apHYIO TEIUIOEMKOCTh a30Ta B HHTEPBAIC
temnepatyp ot 35 °C o 170 °C.

Asor B komndectse 10 M (mpuBeenHblii Kk HOY) 3aKI04nIM B TepMETUYHO 3aKPBITHI cOCy

¥ Harpenu 10 Temneparypsl ti = 1450°C, naBnenue pi npu 31oM crano 3,8 MlIla. Ilocie Toro

ra3 oxJIaXKJaaji ao tp = 47 OC. KakuM cTano maBieHHE MOCIE OXIaXKICHHUSI U CKOJIBKO TCILIOTHI
OBLIO OTBC,I[CHO? CynTaTh TENJI0EMKOCTh HE 3aBHCAIICH OT TEMIICPATYPHI.

Hauanbuble mapamerpsl BoasHoro mapa pi=1 MIla u t;=300°C. JIo Kakoro JaBjeHHs] Hy’KHO
annabaTHO PACUIUPATH Map, YTOObI OH CTal CyXWM HACHIIIEHHBIM U KaKoW Mpu 3TOM Oyner
ero temreparypa’?

Onpenenuth KOHEYHOE COCTOSHME U BCE IMapaMeTphl, IMOJIY4YeHHbIE B pe3yibTare
aauabaTHOro CXaThsi B KOMIIPECCOPE BJIAKHOTO HACHIIIEHHOTO BOJSHOIO Iapa ¢
napamerpamu p1=0,005 MIla u x=0,855. Pabora, 3aTpadeHHast pU 3TOM B KOMIIPECCOPE,
paBHa 650 kJK/KT.

Jna muxna JABC ¢ moaBoAoM TeIJIOTHI HpU p-const OINpeNeNuTh MOJNE3HYK paboTy,
OTHECEHHYIO K 1 Kr paGouero Tena u tepmudeckuii KITJI, ecimu p1=0,098 MIla, 1,=50°C, €
=14, p=1,67. llpunsars i=1,4.

B ke Bo3myiHON X0JI0AMIBHON MallliHBI apaMeTphl iepes komrpeccopom p1=0,1MIla,
t1=-10°C. ITapametps! nepen aeranaepoM p3=0,5 MIla, 13=15°C. OnpenenauTts X010AUIbHbIHI
KOA((UILIUEHT, XOJIOAONPOU3BOIUTEIBHOCTh, OTBEJIEHHYIO TEIUIOTY OT pabodero Tena,
paboTy, 3aTpayeHHYI0 Ha OCYILECTBIIEHHE LIMKJa 1 KT BO3ayXa.

Komnpeccop BTarmBaer Biary BO3/yXa, OTHOCUTENIbHAs BIAXHOCTh KoToporo 80%, a
temneparypa 17°C, ¥ mogaeT B CHCTEMY ITHEBMATHYECKOTO peryiupoBanus. CKOIBKO
BOJITHOTO MTapa TOMajaeT B CHCTEMY 3a 8 4acoB, ECIIH pacxoj Bosayxa 100 m>/gac.

JUist CyIIKU MPOYKTOB MCIIOIB3YIOT BO3IyX, HAUaIbHBIE MapaMeTpsl Kotoporo £1=30°C u @
1=0,6. B kanopudepe ono nmogorpesaercs 10 £=60°C n HanpapsgeTcs B CYIIMIBHYIO, OTKy/Ia

BBIXOJIUT, UMes TeMriepatypy 3 = 30°C. OnpenenuTs KOHEYHOE BIAaroCoAePKaHue BO3LyXa,
pacxoJpl BO3/IyXa M TEIUIOTHI Ha | KT BBITApEHHOW BIIArH.

Jlis yMeHbIIIeHUS TOTeph X0JI0/1a Yepe3 CTEHKH UCIapUTENs XOJIOIMIBHOTO YCTPOHCTBA
3aIPOEKTUPOBAHKI JIBa BApUaHTa KOHCTPYKIIMU M3O0JSIHMH PA3IMIHON TOIINHBL

1-b1i1 BapuaHT: KopkoBas mactuHa (A=0,042 Bt/(m-K), 6=16 mm);

BoiloK 1mepctsiHoi (A=0,052 B1/(M'K), 6=32 Mm);

muHoneyM (A=0,186 Bt/(m-K), 6=4 mm).



2-o#t BapuaHT: crekissHHas BaTa (A=0,04 B1/(M°K), 6=40 Mm);

13.

14.

15.

16.

17.

18.

19.

20.

danepa cocnoBas (A=0,106 B1/(m'K), 6=5 mm);

nak acdanbtoBbiii (A=0,7 B1/(M'K), =2 mm).

Paccunrtarh, Kakoi BapHaHT U30JISILIUU JTYYIIUNA B TEIUIOTEXHUYECKOM OTHOLIEHUH. CTEHKY
armapara IpHUHATh IUIOCKOM.

Onpenenuth pa3HOCTh TeMIIEpaTyp Ha HAapy>KHOM M BHYTPEHHEH MOBEPXHOCTH CTaJbHOU
CTEHKH MapOBOT0 KOTJIA, paboTAOIEro MPH MaHOMETpU4YeckoM aasieHuu 19 6ap. TommuHa
creHky kotia 20 MM, TeMIepaTypa Bojbl, mocTynatomeil B koten 46°C. C 1M? noBepxHoCTH
KOTJIa  cHUMaerca 25 Kr/4acoB  cyxoro  HaceimieHHoro  mapa.  Koadduuuent
terutonpooanoctu ctanmu A=50B1/(Mm-K). Bapomerpuueckoe nasnenue 750 mm pt.cT. CTEHKY
KOTJIa CYUTATh TIOCKOM.

Breruncnute cpegHee 3HaueHHe Kod((UIMEHTAa TEIIOOTAAYH M KOJUYECTBO TEIUIOTHI,
OTJIaBa€MOr0 TOBEPXHOCTbIO IUIACTUHBI, KOTOpasi OMBIBAE€TCA MPOJOJIBHBIM IOTOKOM
Bo3ayxa. CKOPOCTh M TeMIIepaTypa HaOerarIero noToka paBHel cooTBeTcTBeHHO 200 M/c 1
30°C. Temneparypa noBepxHocTH miactubl 90°C. J{nuHa niacTuHbl BIOJIb MOTOKa 120 MM,
a ee mupuHa 200 Mm.

TermnooOMeHHUK ISl OXJIAXACHUS BOJBI TMpEACTaBiseT co0oil 6ak, BHYTPH KOTOPOTO
pa3MenieH 3MeeBUK. [lo 3MeeBUKY LHpPKYyJIHMpPYET pacTBOp XJopucroro HaTtpus. Panumyc
3meeBuka 0,6 M, nuamerp TpyOok 3MeeBuka 21 mMM. CpenHue TemmepaTypbl BHYTpPEHHEH
nosepxHoctu Tpyosl 0°C m pactBopa muuyc 3°C. CxopocTh nBHMXeHHUs pactBopa 1,2 1/c,
KOHIeHTpanus pactBopa 11%. OnpeaenuTs 00IIyIO ATUHY 3MEEBHKA, €CIIH TEIIOBOI MOTOK,
nepegaBaeMblii pacTBopa, paBHbI 10 kBT. ®@usnyeckue XapakTepUCTUKH pacTBopa IpU
munyc 3°C: Ax=0,55B1/(M'K); vx=2,1-10° M%*/c; Prx=15,2; npu 0°C Pre; =13,4.

B kotenbHOl mposokeHsl 1Ba maporpoBoasl guamerpamu di=50 mm u d2=150 mm. Oba
MapornpoBoja MMEIOT OJIMHAKOBYIO TemriiepaTypy mnoBepxHoctu 450 °C. Temmneparypa
okpyxkarotmiero Bozayxa 50 °C. [lapornpoBoasl MPoIOKEHBI APYT OT JIpyra Ha pacCTOSHUU,
UCKJIIOYAIOIINE B3aMMHOE TeIIoBoe BhusHUEe. Haiitu oTHomeHue Ko3(PPUIUEHTOB
TEIUIO0TIa4M U yAEIbHBIX 3aTpaT ¢ 1 mor. M. maporpoBoa.

Onpenenuth cpeaHee 3HaueHHe Ko3(D(dUIMEHTa TEMmIo0TJaud CO CTOPOHBI CYXOro
HACBILIEHHOI'O Tapa aMMHUaka, KOHICHCHUPYIOIIErocs Ha MOBEPXHOCTH T'OPHU3OHTAIBHOTO
KOXKyXOTpyOHOro KOHJeHcaTopa. KoHIeHcaluss OCYIIECTBISETCS XOJIOAHOM BOMOM ¢
temneparypoil 21 °C, naBnenue konaeHcauuulOarm. [uamerp T1pyO 19x1,5mm.
Pacnonoxxenue Tpy0 maxmaTHoe.

Onpenenutb pacxoabl TEIIOTHl U3TyYEHUEM ¢ 1 M MapomnpoBojia, €ClIM BHEUIHUM TuaMeTp
napornposoaa di=0,3 m, koapduruent nornomenus A1=0,9, temneparypa crenku t;=450°C,
TeMIeparypa okpyxatorieit cpenpl t2=50°C (u3s1ydeHre B HEOrpaHUYEHHOM MTPOCTPAHCTBE).
[TaponpoBox ¢ BHemHuM auamerpoM 200 MM pacrosio)keH B OOJIBLIIOM MOMEIIEHUHU C
temriepaTypoit Bo3ayxa 30°C. Temneparypa noBepxHoctu naporposojaa 400°C. Onpeaenutsb
TEIUIOBBIE TIOTEPU C €IWHULBI JUIMHBI MApONpPOBOAA 3a CUET H3JIyYEHHUS U KOHBEKIUH.
CremneHb 4epHOTHl MOBEPXHOCTH NpuHATH paBHOW 0,8. Temmeparypy cTeH MOMeIIEHUs
MO’KHO CUMTaTh PABHOI TEMIIEpAaType BO3yXa B IOMELICHUH.

CranbHoii Tpy6onpoBo (Ar=45,4 Br/(mK)) nuamerpom 76x3 MM, IO KOTOPOMY XOJIOJHBII
COJIEBOM pacTBOP MOCTYIAET U3 MALIUHHOTO OT/IEJICHUS B XOJIOMIbHbBIE KaMEPhl, Ha y4acTKe
umHoM 10 M mpoxoauT dyepe3 IOMEINIEHME, Tae Temmeparypa Bosayxa 25°C. [lns
YMEHBIIIEHUS TMPUTOKA TEIJIOTHl K pacTBOpPY, TPyOONpOBOA HM30JUPOBAH CJIOEM MPOOKU
(A=0,0465 B1/(Mm'K)) Tommuuoit 40 mM. Bo m3bexxanuu mormanaHus Biard M3 BO3IyXa B
M30JSIIUI0 €€ TIOKPHIBAIOT CJoeM Tuapous3oisiuoHHod Mactuku (A=0,174 Bt/(M-K))
tonuHoi 3 MM. Paccuntath nmotepu xonozaa Ha Tpyoomnposoje 3a 10 4acoB u TemnepaTypsl
Ha BHYTPEHHEH M BHEIIHEN NOBEPXHOCTAX M30JSLMU IPU CPEIHEH TemIepaType pacTBopa
muHyc 15°C, kod(@uimenTax TEmIooTAaul co CTOpoHbl pactsopa 1510 Br/(M*K) u co
cTopoHs! Bo3ayxa 9,3 B1/(m?K).



21. B TpyOuaToM mapoBOJISHOM TEIUIOOOMEHHUKE CYXOH HACBHIIICHHBIM BOASHOW Tap ¢
naBiieHueM 3,5 0ap KOHAECHCHPYETCsl Ha Hapy>KHOW MoBepxHOCTH TpyO. Boxa, nBmkymascs
no TpyoOam, oxnaxmaerca ¢ 200°C mo 90°C. OmnpenenuTh cpeaHenorapuGMuiIecKuii
TEMIIEPATYPHBII HANOp B 3TOM TenjaooOMeHHUKE. [lapameTpbl napa npuHUMaTh 10 TabIULEe
COCTOSTHUS BOJIbI M BOJSTHOTO Tapa.

22. B TemnooOMeHHHMKE THIA «Tpyba B TpyOe» ropsyas BojAa JBUKETCS IO BHYTPEHHEH
cranbHOU TpyOe (A = 40 B1/(M-K)) HapyxHbIM/BHYTpeHHUM nuamerpamu do/di = 35/32 mm.
Temmeparypa ropsiueld Boabl Ha BXoie B TermiooOMeHHbld ammapar 95 °C. CkopocTh
nerxenus 0,5 m/c. HarpeBaemasi Bojja ABMXKETCS MPOTUBOTOKOM 10 KOJIBIIEBOMY KaHAIy CO
ckopocthio 1 M/c n HarpeBaetcs ot 15 °C o 55 °C. Cpennsist remneparypa cTeHku TpyOsr 50
°C. Buytpennuii tuameTtp BHeHed Tpyosr S0 MM. OnipeiesiuTh MOBEPXHOCTh TEIJI000MEHa.

KontpoabHast pabora (ayauropHasi):

3anauva |

CMmech wuaeanbHBIX Ta30B HWMEET HadalbHbIE MapaMeTphl pj, f;, HarpeBaeTcs TpU
MOCTOSSHHOM 00BbeMe JI0 f2, a 3aTeM OXJIaKJAeTCsl MPU MOCTOSIHHOM JaBJIEHUU 10 HadaabHOU
TEMIIEpaTypHl .

Omnpenenutb: 0OBEMHBIN COCTaB Ta30BONM CMECH; KOHEYHOE JaBJIEHHE M 00bEM CMECH;
pabory (L), Terory (Q) u u3menenue BHyTpeHHeit sneprun (AU), sutansnuu (Al) u sHTpONTHH
(AS) cmecu B mporieccax.

N306pa3uth npoiieccel B p-v u T-s nuarpaMMax.

JlaHHble 17151 peleHus 3a1a4u BeIOpaTh U3 Tadnuibl 1.

Tabnuna 1 — Mcxognsle ganHble K 3agaue 1

IIpennocnen- Macca KOMIOHEHTOB Tra30BOit Haenenue, | Ilocnenuss Temneparypa,
Hs udpa CMECH, K2 Mlla nudpa °C
mudpa N, |1 0:| CO; | HO| H: 1 umpa l 2
0 25| - 1,8 | 0,7 0,3 1 0 400 800
1 3,0 1,0 ] 4,0 - 0,5 2 1 100 600
2 42108 40 | 05 - 3 2 300 900
3 - 11,2125 ] 09 1,1 4 3 100 300
4 37| - 3,0 | 0,3 1,2 8 4 200 500
5 2,8 11,1 - 0,8 3,2 6 5 200 800
6 29 (14| 27 - 3,0 7 6 100 700
7 - [2,0] 52 | 37 1,8 5 7 200 700
8 40| - 32 | 2,5 2,0 4 8 400 900
9 3,510,9 - 0,6 4,0 3 9 100 400

3ajaya 2

JInsi TeOpeTUYECKOro LMKJIa Ta30BOTO MOPIIHEBOrO JBUTATelNsi BHYTPEHHETO CTOPAHUS
(ABC) ¢ wn30xopHO-M300apHBIM MOJBOAOM TEIJIOTHI IO 3a/J@HHBIM 3HAYEHUSIM HaAdaJbHOTO
TABJICHUS P; U TEMIIEPATYPHI #7, CTENICHU CKATHUSA &, CTETICHH TOBBIIICHUS JaBJICHUS A U CTEIICHH
MPEABAPUTEIILHOTO PACIIUPEHUS P ONPEAETUTh MapaMeTpbl COCTOSIHUS p, v, T B XapaKTepHBIX
TOUYKaxX IUKJIA, oJIe3Hyto paboTy u Tepmuyeckuiit KIT/I.

N3o6pazutek nuki JIBC B p-v u T-s tuarpammax.

JlanHbIe HEOOXOIUMBIE JIJISI pacdeTa 3a/1aud BEIOpATh U3 TAOJIUIIBI 2.

Tabnuna 2 — Mcxoauble JaHHbBIE IS 3a0a9d 2



IIpenmoc- ITocnenuas

TeaHSS Pabouee P, t, uudp £ A P

udpa TEJO mmdpa

mudpa klla ocC
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 Boszoyx 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

3ajiaya 3.

Bonsnoit map, mmeeT HayanbHbBIE TapameTpbl pj, X7, HArpPEeBaeTCs IMPU TMOCTOSHHOM
JABJICHUU JI0 TEMIIEpaTyphl £z, 3aTEM Apoccenupyercs 10 nasieHus ps. [lpu naBnenuu p; map
nosaeTcs B coruio JlaBas, rie pacmupsieTcs 10 AaBieHus py. OnpeaesnTh: KOJINYeCTBO TEIIOTHI,
MOJIBEICHHOE K Tapy B mporecce 1-2; u3MeHeHUuEe BHYTPEHHEH J>HEepruu U TeMIeparypy B
IIPOLIECCE JPOCCENNPOBAHUS 2-3; KOHEUHBIE TapaMeTPhl U CKOPOCTh Ha BBIXO/IE U3 coruia JlaBais;
pacxoj1 mapa B polecce U309HTPONUITHOTO ucTedeHus 3-4, ecnu 3aaHa III0IIa (b MUHUMAaIbHOTO
CCYCHUS COTUIA fimin.

N300pa3uTth Npoieccs B i-s — TuarpaMmme BOJSIHOTO mapa.

JlarHbIe, HEOOXOAUMBIE JIUIS PEIICHHS 3a/1a49H, BBIOPATh U3 TaOJIUIIGI 3.

Taomuma 3. — Mcxoaaele JaHHBIE K 3aa4e 3.

IIpeanoc- | JlaBmenue CreneHs Temnepa- | [locnen-uss| Ilmomans JlaBieHue
JIEeHAS nmapa, MIla | cyxoctu | Typa napa, uugpa MUHUMAL- | mapa, k[la
uugpa °C mudpa | Horomepeceye-
mudpa HHSI COTLIA, M

P1 X1 t g D4
0 4 0,9 310 0 10 5
1 8 0,85 350 1 15 4
2 6 0,8 330 2 20 3
3 5 0,9 420 3 45 5
4 9 0,86 360 4 30 3
5 5 0,9 310 5 35 4
6 6 0,95 440 6 25 4.5
7 3 0,87 340 7 50 5,5
8 5,5 0,9 320 8 55 5
9 5 0,85 430 9 18 3
3anaya 4.

Ucnonw3ys i~ —nuarpamMmy, ONPENETUTh HadalbHbIE TEPMHYECKHE TapameTpbl |
KOJIMYECTBO TEIUIOTHI, HEOOXOAMMOE Ui TEepexoja m Kr CyXOro HACBHIIIEHHOTO Tapa B
MeperpeTeiii map ¢ mapaMmeTpaMmu p, f, €ClId OTOT MPOIECC MPOXOIUT MpHU: 1) TMOCTOSHHON
TeMIeparype; 2) MOCTOSHHOM 00beMe; 3) TOCTOSHHOM JIaBJICHHH.

JlanHbIe, HEOOXOUMBIE JIJISl PEIICHMS 3a]]a4H, BIOpATh U3 TAOJIHIIH 4.

Tabmuma 4 — Mcxonusle naHHble K 3amaye 4



Hpeanocensss o[ 1 |2 | 3|45 ]|6 /| 7| 8]09

nudpa mudpa

Jlapiexe napap, 2030 | 1,8 1,005 |25 1,0]30] 14/ 15

MlIIa

Temneparypa 400 | 530 | 420 | 200 | 160 | 210 | 380 | 180 | 240 | 470

napat, °C

Hocxemsa - wadpa o | 1| 234 |5 |6 7]58]|o09

mudpa

Macca napa, Kr m| 20 15 30 45 17 22 16 23 21 25
Ykaszanue: PexOMEHIOBaHO pacyeT BBIIOJHUTH B KOMIIBIOTEPHOM IIPOrpaMme

«Jlmarpamma HS 115t BoABI ¥ BOASIHOTO Mapay.

3amaua 5

TpybonpoBox amamerpoM dxd; w amuHOM L ¢ KOX(P(GUIIMEHTOM TEIUIONPOBOIHOCTH
21=45,4 B1/(M'K), B KOTOpOM T€UeT TEIIOHOCUTENb C TEMIIEPaTypoi #7, TOKPHIT JABYXCIIONHON
W30JISIIMEH: CIOW CTeKIoBaThI (02, A2=0,038B1/(M'K)) 1 cnoii munops! (03, 43 =0,041 B1/(Mm-K)).
Y4auteBas TO, 4TO 07 U @2 — KOA(DOUIUEHTHI TEIUIOOTIAYH, fp, — TEMIIEPATypa OKpY KAFOIIEH
CpeIbl, OMPENeIUTh JIMHEHHBIE KOI(PPHUIMEHTHI TEPMUYECKOTO COIMPOTUBICHUS, JTHHEUHYIO
IUIOTHOCTh TEIUIOBOTO IIOTOKa C U30isiueir u 0e3 Hee,
COMPUKOCHOBEHMSI CJ0€B M30IsAuU. CpaBHUTH TEIUIOBBIE IMOTOKH 0O M IOCJIE€ HaHECCHUS

H30JIAINH.

JlarHbIe, HEOOXOAUMBIE JIUIS PEIICHHS 3a/1a49H, BBIOPATh U3 TaOJUIIGI 5.

Tabmuia 5 — cxonuele TaHHBIE K 3aa4e 5

TEMIIepaTypy Ha TIpaHHULE

S -
o w ° °
& s 5 < 5 5
= = = = @)
: | 2| E|5 | £ | 2|8 |£
oo} - g o o} g = é o o
o = — < = = o ] o
=y = Cé M % o < E" =y 5 o~ 5 o~
= o) S 5 = 5 < = < = 2 o
& 5 & ) S 2o ! Y o, e = o =
= S < = ° = & > TS | S
T = s o s 8 = < g L E o H
¢ S s < = £ = S = M = M
) = =1 = = - = S & = =
o = = = < O = = = =~
o) c = = o = = = =+ =1
= - 5 ° 2 2 o = S
=1 3 = E = o & b
Q = 2z = el o
= t 7 7

d o1 02 03 ti L tcep. ajq az
0 40 5 14 12 22 0 2,5 -3 5 50
1 57 5 14 10 20 1 3,0 0 7 120
2 38 3 16 15 23 2 2,0 -5 8 100
3 60 5 15 14 25 3 1,0 -5 16 250
4 76 5 15 13 18 4 0,8 -10 9 157
5 85 5 16 15 16 5 4,0 -8 7 260
6 40 4 14 8 15 6 5,0 -7 10 240
7 66 4 14 12 14 7 1,8 -15 17 355
8 72 5 16 14 18 8 3,2 0 8 80
9 45 3 17 10 20 9 1,5 2 15 270

3amaua 6




TpyOuatelii Bo3ayXOHarpeBareib MPEANOJAraeTcsl BBINOJHUTh U3 TpyO auameTrpoMm d,
PacroI0kKEHHBIX B KOPUIOPHOM MOPSAJKE C NOMEPEUHBIM U MPOAOJIBHBIMY 1araMu Sr=52=2,5d.
KosngectBo TpyO B OJJHOM psily HOINEPEK IOTOKA BBIOPAHO M1, KOJIMUYECTBO PSIOB M (CM. PUC. K

3ajaue).

_—
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Temneparypsl BO31yXa, IOCTYNAKOUIETO B IOAOTPEBATENb, fgozo1 U HA BBIXOJAE W3
MIOJIOTPEBATEIIA L40302. T EMIIEpATypa BHEITHEH MOBEPXHOCTH TPYO 3a/1aHa U paBHa f.. Kakoii IiHbBI
JOJIKHBI OBITH TPYOBI, 4TOOBI IPU CKOPOCTU BO3/1yXa B Y3KOM CEUEHUHU ITyYKa (WM/C KOJIUYECTBO
TEIUIOThI, KOTOPOE MEepeaeTcsl BO3AyXY, cocTaBisuio O kBT.

JlanHble, HEOOXOAUMBIE JIJISl PEIICHUs 3a/1a4H, BBIOPATh U3 TaOIUIH 6.

Tabnuna 6 — Mcxoauele JaHHBIE K 3ama4e 6

Cﬁ.\ g) \;) Eﬁ
< o /M < = =
= s 2 = = g, S < 2
= > A z 2 e & > 5
5| E| E | B% 2 L | g 2 | 25
=S Y 3 5 & 5 X 5 £ @ 8 3
58 = 0 g F & =S E % 3

=} = < =
= E = = ~ o O = o, (&) %3
27 & | 5| : = | 2| £ &
= oz S = S = 2 3
= o = o = <z
é_ = [ @)
d m n e030.1 16030.2 te (O] Q
0 35 5 4 17 60 0 130 6 200
1 40 6 4 20 80 1 150 10 125
2 50 8 6 15 60 2 120 8 100
3 60 5 5 25 85 3 130 6 200
4 45 7 5 23 75 4 140 9 150
5 55 8 6 18 70 5 155 7 160
6 65 6 4 20 85 6 135 10 140
7 35 5 4 17 60 7 110 7 155
8 40 9 6 30 90 8 115 8 180
9 50 7 7 25 70 9 125 5 170

VYkazanue: [Ipu permienun 3agaud mapaMeTpbl Bo3Ayxa JUuisl pacuera Ko3(pQHUIMEHTOB

TCIJIOOTAAYU ITPUHATDH U3 TaGJ’II/ILI.

3amaua 7



TennooOMeHHuK THMa «TpyOa B TpyOe» M3TOTOBJIEH W3 BHYTPEHHEHW CTAIbHON TPYOBI
uHon L, nuametpom dz/d; v BHemHeil TpyObl nuamerpoM Dj;. I'peromuii TEMIOHOCUTEND C
Temneparypoil t'5B konudectBe G TMoAaeTcs BO BHYTPEHHIOIO TpyOy, a HarpeBaemblit
TEIUIOHOCHUTENb, C TEMIepaTypoiit’z B konmuuectBe G2 MOCTyNmaeT B HapyXHyI TpyOy, rie
HarpeBaercs Ha 40°C. OmnpenenuTh HCXOAHBIC TEMIEPATyphl OOOUX TETUIOHOCHUTENIECH |
KOJIMYECTBO MEPEIaBAEMON TEILIOTHI 110 IPIMOTOYHOM U IIPOTUBOTOYHOM cxeme ABuxkeHus. [Ipu
pacuete K03 (UINEHTOB TEIJIOOTAAYN CO CTOPOHBI IPEIOILEH Cpelibl U HarpeBaeMoOn >KUIKOCTH,
3a OIPEIEIISIIOIINE IPUHATH BXOIHbIE TEMIIEPATYPbl TEINIOHOCUTENEH.

JlanHble, HEOOXOAUMBIE JIJIsl pEIIeHUs 3a/1a4H, BBIOpATh U3 TaOIUIIbI 7.

Tabnuua 7 — cxonHble faHHbIE K 3a1a4ue 7

IIpen- | I'peromuit [locnen- | Cpena,
rnmocien- | rtemioHo- | Gi, ¢ L, HSISI kotopas | G2, ¢ d,| d>, | D3,
HSIs CUTEIIb kele | ! M muppa | Harpe- | ke/c 02 N vm | um | mm
nudpa ’ BacTCs ¢
°C
0 Bona 1,5 1951 6,0 Boma | 125] 15 | 50| 56 | 76

rasbl
Boga 3251160| 3,8

0
1 Boga 1,6 | 90 | 2,0 1 Boznyx | 1,55 | 30 | 80 | 86 | 100
2 Bomsmorinap | 3,0 [200| 1,5 2 Boznyx | 1,5 35 | 60 | 64 85
3 Bona 1,55 |1135] 1,0 3 Boma | 0,75] 20 | 50| 64 | 80
4 Bomsmorinap | 2,65 | 300 | 2,5 4 Boznyx | 0,8 30 | 95 | 100 | 130
5 Bona 2,751 98 | 3,0 5 Bona 0,9 | 25 |70 | 82 | 120
6 I["Irl‘:;’;"‘e 1,6 200 4,0 6 Bosayx | 1,2 | 35 | 45| 51 | 70
7 Bomsmorimap | 2,0 [250| 3,5 7 Bona 1,3 20 | 75| 85 | 110
8 HBIMOBRIC | 5 55 | 300 | 2,25 8 Bosmyx | 0,45 | 33 | 63| 73 | 91
9 9

Boznyx | 1,3 10 | 75 | 87 95

4. Meroanyeckne MaTepuaJibl, ONpeAe/sionue Npoueaypbl OeHUBAHUSA
3HAHUH, YMEHUH, HABBIKOB

Omnpoc no3BOJIIET OLICHUTh 3HAHUS M KPYro3op oO0ydyarolerocs, yMEHHUE
JIOTUYECKU IIOCTPOUTH OTBET, BIIAJCHHE MOHOJOTMYECKOM pEYbl0 WU HHBIC
KOMMYHUKAaTHBHbIE HaBbIKM. ONpoc Kak BaXKHEHIIEe CPEACTBO Pa3BUTHUSA
MBILUIEHUST U peun o0janaeT OONbIIMMU BO3MOXKHOCTSIMH BOCIHUTATEIBHOIO
Bo3JeiicTBUs mpenogaBaTend. OOydaromias (QYHKIHMS COCTOUT B BBISIBICHUHU
JeTajer, KOTOpbIE II0 KAKMM-TO IIPUYMHAM  OKAas3ajuCh  HEIOCTATOYHO
OCMBICJIEHHBIMH B X0/I¢ YYEOHBIX 3aHITUN U TPU NOJTOTOBKE K SK3aMEHY.

KpurepusiMu OLIEHKM YCTHOTO OTBETA SIBJIAIOTCA: MOJHOTA IPEACTABICHHOW
uH(pOpMaIUK, JJIOTUYHOCTh BBICTYIUUICHUS, HATMYUE HEOOXOJUMBIX Pa3bsCHEHUN U
UCIIOJIb30BaHUE (POpPMYJI W/WIM OINpEAeNeHU MO XOJy OTBETa, NpPHUBJICUCHUE
MaTepHanioB COBPEMEHHBIX HAyUHbIX Ty OIMKaLIUMA.

Jlnst olleHKM 3HAaHUKA OOY4YaIOMIMXCA MCHOJBb3YIOT TeCTOBble 3aJaHMS B
3aKpbITON (hopMe, KOT/Ia UCTIBITYEMOMY IpeJiaraeTcsi BbIOpaTh MPaBUIIbHBIN OTBET
13 HECKOJIbKMX BO3MOXHBIX. KaKIIpIil TeCT coaepKuT 4 BapuaHTa OTBETA, CPEIU
KOTOPBIX TOJIbKO OJMH MpPaBWIbHBIN. Pe3ynbrar 3aBUCHT OT OOLIET0 KOJIMYECTBa
IPABUIBHBIX OTBETOB, 3aIIUCAHHBIX B OJaHK OTBETOB.

Pedepar Kkak  NOPOAYKT  CaMOCTOSTENIBHOM  pabOThl  CTYJIEHTAa,
MIPEACTABIISIONIUN COO0M KpaTKOe M3JIOKEHHE B MHChbMEHHOM Buue (mo 15 c1p.)



MOJYYEHHBIX pE3YyJIbTATOB TEOPETUYECKOrO0 aHAJIW3a OIpPEACICHHON Hay4YHOU
(YyueOHO-UCCIe10BATENBCKOW) TEMBI, T/I€ aBTOP PACKPBIBAET CYTh HCCIENyEeMOM
po0JIeMbl, IPUBOIAUT PA3NTUYHBIC TOUKHU 3PEHUS, a TAKKE COOCTBEHHBIE B3TJISIIbI HA
Hee. PackpeiTie TeMbl, mpeaioxkeHHO# B pedepare, oneHnBaeTcs mo 10-# mkase.

[lucbMeHHass MpoOBEpKAa 3HAHUM B BHJIE PEIICHHS 3a4a4 OCYLIECTBISETCS B
aynuTopHOoi Gopme. Bo Bpemsi mpoBepKu U OICHKH 3a]ad MPOBOAMUTCSA aHAIU3
pE3yIbTATOB BBINOJIHEHUS, BBISBIIAIOTCS TUITMYHBIE OUIMOKH, a TAKKE MPUUUHBI UX
NOSIBJIICHUS. AHanu3 3aJad MNpOBOAUTCA omnepaTuBHO. IIpum mnpoBepke 3amau
MPErno/IaBaTelb UCTIPABIISET KaXKAYI0 JIOMYIICHHYIO OMMOKY U ONPEACIISIeT MOTHOTY
OTBETA, YYUTHIBASI IPU 3TOM YETKOCTh U MOCJIEN0BATENBHOCTD U3JIOKEHUS MBICIIEH,
HaJu4yue W JOCTATOYHOCTh IMOSICHEHWH, 3HAHWS TEPMUHOJOTUH B IPEAMETHOMN
oOnacTu. Pemenue 3a1a4u orieHMBAETCS MO IBYXOAJTbLHOM IIKaJIe.

KonTpoasHast pabora no yueOHOM nucuuruinHe «TeopeTnyeckue OCHOBBI
TEIJIOTEXHUKI BBITIOJIHAETCS B Ay AUTOPHOMN OopMeE IO UTOTaM U3YUEHHUS KaXKI0Tr0
CMBICIIOBOTO MOJYJIA. AyJIUTOpHAss KOHTPOJbHAsl paboTa MpeanoiaraeT pereHue
KOHKPETHOM TEXHUYECKOW 3a4a4M 110 BapUAHTAM.

Bpewms pemienns kaxxaou 3aauu orpannuuBaetcs 45 munytamu. Kpurepusmu
OLICHKM TaKoW paldOThl CTAHOBSATCS: WCIOJb30BAHUE CHCTEMHBIX EIUHUIL
U3MEpPEHHUs, TOHMMAaHHE 3aJaHHOTO YCJIOBUS M HCIOJb30BAHHMS B OTBETE
MPaBWIbHBIX (POPMYJI U HYKHBIX Juarpamm (IIpyu HEOOXOAUMOCTH), TPAMOTHOCT,
JOrHYecKasi TOCJIEeI0BaTENbHOCTh M3J0KeHusl pemieHus. KoHTposibHass pabota
OLIEHUBAETCS MO JeCATHOAUIBHON 1IKaJIe.

JK3aMeH 110 IaHHOM AUCUHUITIIMHE IPOXOAUT B MUCbMEHHOM opme. CTyaeHTy
BBIJIACTCS DK3aMEHAIMOHHBIN OUIIET, B KOTOPHBIN BX0AT 6 BorpocoB. [1o okoHuanuu
OTBETa Ha BONPOCHI OMJIETa SK3aMEHATOpP MOXKET 3ajaBaTh JONOJIHHUTEIbHBIE U

YTOUYHAIOMIMC BOIIPOCHI B IIPCACIaAx yqe6H0r0 MaTcpuajla, BBIHCCCHHOI'O Ha
OK3aMCH.

PACHPEJAEJEHUE BAJIJIOB, KOTOPBIE INIOJYYAKOT OBYUYAIOIIUECS
(ns1s1 3K3aMeHa)
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COOTBETCTBHE TOCYNaPCTBEHHON KBl OIICHUBAHMS aKaJeMHIIeCKOM

yCIIeBaeMOCTHU
Cymma OamoB 3a ITo rocymapcTBeHHO Onpenenenne
BCE BUIBI y4eOHOM IIKaie
JeSITENbHOCTH
90 - 100 «Otnuuno» (5) OTJIMYHOE BBINIOJIHEHUE C
HE3HAYUTEIHHBIM KOJIIMIECTBOM
HETOYHOCTEH
80 -89 «Xoporo» (4) B LI€JIOM MPABHILHO
BEITIOJTHEHHAS
paboTa ¢ He3HAYUTEITBHBIM
Kor4uecTBOM omuooK (110 10%)
75-79 B [[EJIOM IIPaBHJIbHO
BEITIOJTHEHHAS
paboTa ¢ He3HAYUTEITHHBIM
KOJIMYECTBOM OIHUO0K (110 15%)
70 -74 «Y IOBIETBOPUTEIBHO HEILJIOXO, HO CO 3HAYMTEIBHBIM
3) KOJTMICCTBOM HEJIOCTATKOB
60 - 69 BBIIIOJIHEHHUE YIOBJIETBOPSET
MUHHMAJIbHBIE KPUTEPUH
35-59 «HeyoB1eTBOPUTENBHO» | C BO3MOKHOCTBIO IOBTOPHOM
2) arTecTaluuu
0-34 ¢ 00s13aTeTbHBIM TOBTOPHBIM

N3Y4YCHHUEM JUCHUILIMHBL




