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1 Ilnanupyemble pe3yJbTAThI 00y4eHHUS M0 TUCIUIJINHE, COOTHECEHHbIE €
ycranoBJdeHHbIMUA B OITOII BO ungukaropamMu 10CTHKEHUSI KOMIIETEHIIM I

1.1 Ilepeyenb kKoMmneTeHI Ui, GOPMUPYEMBIX Y4eOHOM U CIUIIHHOM

Koa 1 HamMeHOBaHHeE KOMIIe-
TeHIHH

NHaukaTopbl 10CTHKEHUS] KOMIIeTEHIN A
Ilnanupyemble pe3yJibTaThl 00y4eHHs

YHI/IBepcaJ'leaﬁ KOMIICTCHI U

VYK-2 CnocobeH ynpaBusiTh
MIPOEKTOM Ha BCEX dTamax ero
’KM3HCHHOTO [UKJIA

3Hathb (3): NIPUHIUIIEI U METOABI CUCTEMHOTO OIX0/A.

Ywmets (Y): OCyIECTBIIATh KPUTHYECKUI aHATIHU3 MIPOOIEMHBIX
CUTyalluil Ha OCHOBE CUCTEMHOI0 [OJIX0/1,
($opMHpPOBaTh BO3MOKHBIE BAPHAHTHI PELICHHS 33/1a4.

Baaners (B): cucTeMHBIM NOIX0I0OM HpU aHATN3E

MPOOJIEMHOM CUTYAITUH U METOJUKON e€ TEKOMITO3UIINU Ha OT-
JIebHbIE 3a/1a4H;

METOJIUKON BBIPAOOTKU CTpATETHH PEIIeHNS MTOCTABICHHOM 3a/1a-
4.

OomenpodgeccuonaibHasi KOMIETEHIIUsI

- BJIAICHUCM HAYYHBIMH OC-
HOBaMH  TEXHOJIOTHYECKHX
IPOIIECCOB B OOJIACTH JKC-
IUTyaTanuu TPaHCIIOPTHO-
TEXHOJIOTUYECCKUX MaAlluH U
komruiekcoB (OITK-2)

3HATB: COBPCMCHHBIC TCXHOJIOTHHU PCHICHUA HWHXKXCHCPHBIX
3aJ1auc MCIIOJIb30BaHUEM: OCHOBHBIX 3aKOHOB TEIUIOTEXHHKH,
Tero(U3NIecKre CBOWCTBA Ta30B U IMapa; aHAIHU3 TEPMOIH-
HAMHYECKHUX MPOIECCOB U IIMKJIOB TEIJIOBBIX MAIlIWH; METOBI
pacyeTa UIealbHbIX LUKIOB JBUTATEIIEW BHYTPEHHEIO Cropa-
Hus (JIBC);ocHOBBI pacuera ra3oTypOMHHBIX U TapOTypOWH-
HBIX YCTAaHOBOK, KOMIIPECCOPOB U XOJOJUJIBHBIX MAaIllIWH; OC-
HOBHBIC 3aKOHBI TEPMOJMHAMHUKHU Ta30BbIX MOTOKOB; OCHOB-
HBIC COOTHOIIICHUS ISl pacyera MpoIecCOB Mepeaadn Tera,
METOJMKH TEIUIOBOTO pacyeTa TeIUIO0OOMEHHBIX alliapaToB.

YMeTh: IPUMEHATh COBPEMEHHbIE TEXHOJIOTUU PEIICHUS HH-
KEHEPHBIX 33/1a4C MCIOJIb30BAaHHEM: OCHOBHBIX 3aKOHOB TeIl-
JOTEXHUKU; OCHOBHBIX TEIUIO(PU3MUECKUX CBOWMCTB Ta30B U
napa; aHajgu3a TEPMOAWHAMHUYECKUX IIPOLECCOB M LUKIOB
TEIUIOBBIX MAIIMH; METOJIOB pacueTa UAealbHbIX [IUKIJIOB JIBU-
rateneil BHyTpeHHero cropanusi (JIBC); ocHoB pacuera ra-
30TYpOMHHBIX U MApOTypOMHHBIX YCTaHOBOK, KOMIIPECCOPOB
¥ XOJIOJMJIBHBIX MAIINH; OCHOBHBIX 3aKOHOB TEPMOJINHAMUKHI
ra3oBbIX IOTOKOB; OCHOBHBIX COOTHOLICHHH [UIi pacuera
IPOLIECCOB TEpefayn TEIUIa; METOJMKH TEIIOBOrO pacdera
TETMIOOOMEHHBIX aIIapaToB.

Biagerhb: cioco6amu MpUMEHEHHS COBPEMEHHBIX TEXHOJIO-
U peleHns MH)KEHEPHBIX 33/1a4 C UCTIOJIb30BAHUEM: OCHOB-
HBIX 3aKOHOB TEIIOTEXHHUKH; OCHOBHBIX TETIO()U3NIECKIX
CBOWCTB Ta30B M apa; aHaIKu3a TEPMOJMHAMUYECKHUX MPOLIEC-
COB ¥ ITMKJIOB TEIUIOBBIX MAIllMH; METOIOB pacyeTa Heaib-
HBIX IIUKJIOB JBUTareneil BHyrpeHHero cropanus ([IBC); oc-
HOB pacueTa ra30TypONHHBIX ¥ MapOTypONHHBIX YCTaHOBOK,
KOMITPECCOPOB M XOJOAMIBHBIX MAIINH; OCHOBHBIX 3aKOHOB
TEPMOAMHAMHKH T'a30BBIX TOTOKOB; OCHOBHBIX COOTHOIICHHI
JUIS pacyeTa IMPOLECCOB Mepeaayy TeIia; METOAUKH TEIIOBO-
r0 pacyeTa TeII00OMEHHBIX alapaToB.

- TOTOBHOCTBIO TPUMEHSTH
cucreMy (yHIaMEHTaJIbHbIX

3HaTh:- 3aKOHOMEPHOCTHU HCIOJIb30BaHUs TEIJIOBOM YHEPTUU
B TEXHOJIOTHYECKUX TPOIECCax, CBA3AHHBIX C pabOTOM THII-




3HaHUN  (MaTeMaTUYeCKHX,
€CTECTBCHHOHAYYHBIX, WHXKE-
HEPHBIX W HKOHOMHYECKHUX)
s uaeHtudukanuu, QGop-
MYJIUPOBaHHUS H  PEHICHUS
TEXHUYECKUX U TEXHOJOTH-
YECKUX TPOOJIeM 3KCIUTyaTa-
1IN TPaHCIIOPTHO-
TEXHOJIOTUYECKUX MAaIllMH |
komriuiekco (OITK-3)

POIIPUBOJIOB, KOMIIPECCOPHBIX YCTAaHOBOK, IABHTAaTENEH BHYT-
PEHHETO CrOpaHHs M TEXHOJIOTMYECKOro 00OpyNOBaHMS HC-
H0JTb3YeMOT0 B TPAHCIIOPTHBIX M TEXHOJIOTHYECKUX MAIIMHAX,
U 000pyI0BaHUH

YMeTb: - COBEpIICHCTBOBATH TEIJIOBBIE TEXHOJIOTHUYCCKHE
IPOIIECCHl C LEJbI0 MOBBIIICHUS YPPEKTUBHOCTH MPOU3BOJI-
CTBa;

Buaajners: moHATHEM 00 OCHOBaxX 3HEProcOEpeKeHUs; Mpej-
CTaBJIEHHEM O TEIUIO0OECHICYCHNH TPEANPUATHIH aBTOMO-
OMIIBHOTO TPAHCIIOPTA,;

IIpodeccuonanbHasi KOMIETEHIIUs

BJIaACHUEM 3HAHUAMU
HaMpaBJI€HUNA TOJE3HOTO0 HC-
MOJIb30BAHWA NPUPOAHBIX pC-
CYpCOB, PHEPTrUU M MarepHa-
JIOB IpH DJKCIUIyaTalWH, pe-
MOHTE M CEPBHCHOM OO0CITy-
JKUBAHUHU TPAHCHOPTHBIX U
TPaHCIOPTHO-

3HaTh:- NPUHLIUIBI pabOTHl U KOHCTPYKIMH PA3TUYHBIX aIl-
naparoB, CHyKallMX Ui Leled MpeoOpa3oBaHUsS SHEPTUU
TOIUIMBA B TEIJIOBYIO U TEIJIOBOW YHEPIHMM B MEXAHUUYECKYIO;
TEIJIOTEHEPUPYIOIIHNE YCTPOUCTBA, XOJIOAWIbHYIO U KPUOT€H-
HYIO TEXHUKY

Ymetb: - hopMynupoBaTh 3aa9u I pa3pabOTKH TEIUIOTEX-
HUYECKUX YCTPOMCTB.

Baaaers: - cnocobamMu SKOHOMHH TEIIJIOBOM SHEPTHH MTPHME-

TEXHOJIOTMYECCKUX MaAlluH U
o0OpyIOoBaHUS  Pa3IUYHOTO
HA3HAYEHUsSA, HUX Aarperaros,
cucteM u eMmeHToB (I1K-12)

HUTEJIBHO K TEXHOJIOTUYECKOMY 000PY/I0BaHUIO CEPBUCHBIX
PEIPUATHA, TPAHCIIOPTHBIX U TEXHOJIOTUYECKUX MAIITNH;

2. Hean u 321244 0CBOEHHUSA Y4eOHOM TMCUMILINHBI, MECTO N CHUILIHHBI
B ctpykrype OITIOII BO

JucnumimHa «TermnoTeXaukay OTHOCUTCS K aucnuiuimaaM 6a3osoii yactu OIIOIT BO.

3HaHWS W HABBIKH, MOJIYYCHHBIC MPU M3YyYCHUH TUCHUILIUHBI «TermnoTexHuka» mo3Bo-
JSIOT CO3/1aTh TEOPETUYECKYIO OCHOBY M MPAKTUYECKHE HABBIKM TEPMOJIMHAMUYECKOIO aHalIn3a
OynyiemMy OakanaBpy AJisi PEUICHUS WHXKEHEPHBIX 33/1a4 MPHU IKCIUTyaTalluH, TEXHUYECKOM 00-
CIIY’)KMBaHUH M PEMOHTE TPAHCHOPTHO-TEXHOJIOIMYECKUX MAIIMH U 000PYAOBAaHUS PA3TUYHOTO
HA3HAYCHMSI.

Hean: hbopmupoBanue o6menpodheccCuoHaTbHBIX KOMIIETCHIINM, TEOPETHUCCKUX 3HAHUN
U TIPAKTUYECKUX HABBIKOB HCIIOJIb30BAHUS 3aKOHOB COXPAHEHUs, MPEOOpa30BaHUs U Tepeaadn
SHEPrUU M MaccChl B CUCTEMax, MEXaHU3Max M arperatax, CBA3aHHbBIX C TEIUI00OMEHOM, npeolpa-
30BaHHEM U UCTOJIb30BAHUEM SHEPTUU; TEPMOJMHAMHYECKUX OCHOB BBICOKOA((EKTUBHOTO HC-
MOJIb30BAHUS HHEPreTHUECKUX M MAaTEepPHAbHBIX PECYpPCOB B TPAHCIOPTHO-TEXHOJOTHYECKHUX
MAaIIMHAX ¥ 000PYI0BAHUS PA3TUIHOTO HA3HAYCHHSI.

3agauu: noixydyeHue TEOPETUUECKUX 3HAHUNM M MPAKTHUYECKUX HABBIKOB PAacUue€THOTO aHa-
JM3a 10 CIEAYIOIIMM pa3/ieliaM TEIUIOTEXHUKH:
Ter1oU3NIeCKUue CBOMCTBA paboYNX TEI;
YpaBHEHHUSI COCTOSIHUSA UAEATbHOTO U PEaIbHOTO ra3a;
3aKOHBI TEPMOJIMHAMUKH;
TEPMOJUHAMHUYECKHE MTPOLIECCHI U ITUKJIBL;
muddepeHIraIbHbIe YypaBHEHUS TEPMOAUHAMUKHY;
BOJISTHOM TIap U €r0 XapaKTePUCTUKH;

TEpMOJAVHAMUKA ra30BbIX [IOTOKOB;
TOILJIMBO U OCHOBBI TEOPUU TOPEHUS;
LUKJIBI KOMIIPECCOPHBIX MAIILINH;

LUKJIBI JBUTATEIIEH BHYTPEHHEIO CrOPaHus;



—  IUKJIBI TA30TYPOMHHBIX U MAPOTYPOMHHBIX YCTAHOBOK;

—  XOJIOJIWJIbHBIC ITHKIIBI,

— TEepPMOJMHAMHYECKHUE MPOIIECCHI BO BIAKHOM BO3/IyXE;

— TeopHs TEIJIONPOBOTHOCTH; KOHBEKTUBHBIN TEINIOOOMEH;

— TEIUIOOT/AayYa,

— KOHJICHCAIUS U KUTICHHE;

— OCHOBBI pacueTa TeII000MEHHBIX aIapaTos;

— TeIIo- U MacCOOOMEH B JBYXKOMIIOHEHTHBIX Cpe/ax;

—  TEII00OMEH U3Iy4YCHUEM;

—  CIIOKHBIN TEIJIO0OOMEH;

— DHEPreTUYECKUEe U DKOJIOTUYECKUE MPOOJIEMBI, CBSI3aHHBIC C MPOIECCAaMH TPe0d-
pa3oBaHUs YPHEPTHH,

—  OCHOBBI SHEPTOCOEPEIKCHHUS.

3. O0beM y4yeOHOH NMCHUIIMHBI B 32YeTHBIX €JUHHIAX C YKA3aHUEM KOJIUYeCTBA
aKaJeMH4YeCKHX YacoB, BblJIeJIECHHbIX HA KOHTAKTHYI0 padoTy 00y4arommXxcs ¢ npenojaaBa-
TejieM (MO BHAAM Y4eOHBIX 3aHATHH, TEKYIIMHA U MPOMEKYTOYHbIH KOHTPOJIb MO JAMCLHH-
IJIMHE) M HA CAMOCTOSITEJIbHYI0 PadoTy 00y4aromuxcs

Bun yae6HO# paboThI 3 Kypc

OO61ast TpyA0€MKOCTh IUCHUUIIINHBI, 3a4€THBIX €IHHHII 4
4acoB 144
AynutopHasi (KOHTaKTHas1) padora, 4acoB 18
B T.4. 3aHATHUSA JICKIIMOHHOTO THIA 8

3aHATUS CEMUHAPCKOIO THUIIA 10
CamocTosiTesqibHasi padoTa 00yYarOMXcsl, 4aCOB 117
KonTtpoJas 9
Bua npomexxyTouHol arTecTanuu 3K3aMeH

4. ConepskaHue IMCHUIUVIMHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3jejiaM) ¢ yKa3a-
HHMEM OTBEeICHHOI0 HA HUX KOJIHYeCTBA AaKAJeMHYEeCKHUX YACOB M BU/I0B YUeOHBIX 3aHATHI

4.1 IlepeyeHb pa3aeioB JUCHUIJIMHBI ¢ YKA3aHMEM TPYA0EMKOCTH AyIMTOPHOI (KOHTAKT-
HOI1) ¥ CAMOCTOAITEJIbHON PadOThI, BUJI0B KOHTPOJIeH U NepeyHs KOMIeTeHIuii

TpynoemMKoCTb, 4acoB Hanmeto Konx xomre-
UMEHO-
B TOM YHCIIC TEHIUU
HaumenoBanue pa3ienoB u = BaHUE olie-
ayIUTOPHOM | camocTos-
TeM BCETO . . HOYHOTO
(KOHTaKTHOH) | TENBHOM pa- cpencTa
paboThI 00THI
Paznen 1. Tepmoannamuka 45 6 39 OIIK-2
1.1. TepMuueckue napamer- OIIK-3
PBI, TEIIIOEMKOCTh, TEPMOJIU- 15 13 I1K-12
HaMu4eckue QyHKIHUH. 3aKo- KotToo
JIB_
HbI TEPMOJIMTHAMUKH. I 5
= Has pabora
1.2. TepMoaguHaMuYeCKui 6 "lPe o
aHaJIN3 00paTHUMBIX IpoIec- 15 13 Y errbi
COB
orpoc
1.3. ®a3oBbIe IEPEXOBI.
[Ipoteccsl mpou3BOACTBA BO- 15 13
JITHOTO Tapa.




Pazpnen 2. TermtomaccooOMeH 45 6 39
2.1. TennonpoBOAHOCTh 15 13 K OIIK-2
2.2. KOHBEKTHBHBIH TEIIO- OHTPOTIE~ | - O[IK.-3
15 13 Has paboTa
oOMeH IK-12
6 Tect
2.3. TennooOMeH U3ITydeHH- V oTHBIH
eM. CJI05KHBIN TEII000MEH. 15 13
orpoc
TennooOMeHHbIE anmapaThbl
Pa3zgen OIIK-2
3. TepmoarTHAMHUYECKHE LTUK- 45 6 39 OIIK-3
JIbl U TETIJIOBBIC MAITUHBI [K-12
3.1. TepMoguHaMUYeCKUi 15 ) 13 NunuBuny-
aHAJIN3 MPSMBIX ITHKJIOB albHOE
3.2. II¥KJIbI NOPIIHEBBIX IBU- pacyeTHoe
raTeseld BHyTPEHHETO cropa- 15 2 13 3a1aHue
HUS Tect
3.3. LIMKJIbI KOMIPECCOPHBIX 15 ) 13 YcerHbIi
Y XOJIOJWIIHHBIX MAIlIiH onpoc
KonTpoub 9
HNUTOI'O no nucuunJinne 144 18 117

4.2 Coaep:xaHue TUCHUILINHBI 110 TEMaM
Pasznea 1. Tepmoaunamuka.

Heap - npuoOpereHre HEOOXOIUMBIX TEOPETUUECKHUX, HHKEHEPHBIX M MPAKTUYECKUX 3Ha-
HUH, CBA3aHHBIX C IPOTEKAaHUEM MEXAHMUYECKUX M TEIUIOBBIX NPOLIECCOB B MAllMHAX M MeXa-
HU3Max JKCIUTyaTallid, PEMOHTE U CEPBHCHOM OOCITYXMBAaHUU TPAHCIOPTHBIX U TPAHCIOPTHO-
TEXHOJIOTUYECKUX MAIIMH U 00OPYIOBaHUS Pa3IMYHOIO Ha3HAYCHUS B COBPEMEHHBIX YCIOBHUSX
U C IEPCIEKTUBAMH UX Pa3BUTHSL.

3agauM - U3yyeHHEe OCHOBHBIX MOHATUN TEPMOIMHAMUKH, YPABHEHUN COCTOSHUS, 0OpaTH-
MBIX U HEOOpAaTUMBIX TEPMOJAMHAMUYECKUX MPOLECCOB; METOAOB OIMpPEIEICHHs KOJIMYECTBA Tel-
JIOThI, UI3MEHEHHUSI BHYTPEHHEH 3HEpruu, padoThl TEPMOJANHAMHYECKUX MTPOIIECCOB, OMPEACTICHHS
M3MEHEHHUS SHTAIBIINU U SHTPOIUH; (Ha30BbIX MEPEXO0B MPU UCIOJIB30BAHUH M1apa B YHEPreTH-
YECKUX YCTAaHOBKaX.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiena:
1.1 Tepmuuyeckue mapaMeTpbl, TEII0EMKOCTb, TEPMOANHAMUYECKHE QYHKIIUU. 3aKOHBI
TePMOAUHAMUKH.
[IpenmeT TeXHUYECKOU TEPMOJIUHAMUKHU U €€ METO/IBI.
TepMoanHaMHuuecKas CUCTEMA.
OcCHOBHBIE TaPAMETPBI COCTOSHHUSL.
PaBHOBeCHOE 1 HEPAaBHOBECHOE COCTOSIHUE.
YpaBHEHHE COCTOAHUSI.
TepMmuueckoe U KaTOPUMETPUUECKOE YPABHEHUS COCTOSIHUS.
Tennora u pabora, kak GopMbI IEpeIaun YHEPTUH.
Cwmecu pabouux Ted.
CriocoObl 3a1aHUs COCTaBa CMECH, COOTHOIICHUS MEXAY MacCOBBIMU U OOBEMHBIMHU
JOJISIMH.
10. Brpruncienue napaMeTpoB COCTOSIHHSI CMECH, ONPEACICHNUE KAXKYIIEUCsS MOJIEKYISIPHON
MAaCCBhI U Ta30BOM ITOCTOSIHHOW CMECH, ONIPEAEIICHUE JAaBICHUI KOMIIOHEHTOB.
11. TemnoemkocTb. MaccoBasi, 00beMHasi U MOJIIpHAs TEIIJIOEMKOCTH.
12.  TemnoeMKOCTb IpU MOCTOSHHOM 00BbEME U JIaBICHUH.
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13. 3aBUCHUMOCTH TEIJIOEMKOCTU OT TEMIEPATYPHI U JaBICHUSI.

14. CpenHsia 1 HICTUHHAS TEIUIOEMKOCTH.

15. ®opMynbl v TaOIUIIEI ISl ONIPEICICHHS TETTIOEMKOCTH.

16. TemioeMKoCTbh cMecH pabOUYUX TEll.

17. IlepBblii 3aKOH TEPMOAUHAMUKH.

18. Omnpenenenre pabOTHI M TEIUIOTHI YEPE3 TEPMOINHAMUUECKHIE TTAPAMETPhl COCTOSHUS.

19. BHyTpeHHss dHEprusl.

20. DOHrampnus.

21. Owurponus. PV u TS nuarpammsl.

22. Bropoii 3aKOH TEPMOJAMHAMUKH.

23. TepmoauHaMUYECKHE LIUKJIbI TEMJIOBBIX MAIIUH.

2. TepmoauHaMu4yeckuii aHAJN3 00PATHUMBIX MPOLECCOB

TepMmoauHaMHUUYECKHil IpoLecc.

PaBHOBECHBIE 1 HEPABHOBECHBIE IIPOLIECCHI.

OO6partuMble 1 HEOOpATUMBIE TIPOIIECCHI.

OO0111e MEeTo bl UCCIIEIOBAHMS MPOIIECCOB U3MEHEHUSI COCTOSTHUS paboyuX Tel.

[TonuTponHeie MPOLECCHI.

OCHOBHBIE XapaKTEPUCTUKHU OJIUTPOIHBIX IIPOLIECCOB.

N306paxxenue B koopauHatax PV u TS.

OCHOBHBIE TEPMOJUHAMUYECKHE MPOIECCHI: H30XOPHBIN, N300apPHBIA, H30TEPMUUYECKUM

¥ aina0aTHBIN - YACTHBIE CITy4ad MOJUTPOITHOTO MPoIiecca.

N3menenne >HTpONMHU M pabOTOCIIOCOOHOCTh HW30JMPOBAHHOM TEPMOJIMHAMHYECKOM

CUCTEMBI

.3 ®a3oBble nepexoabl. [Ipoueccsbl NPoU3BOACTBA BOASHOIO Mapa.

TepmoauHaMHUuecKe MPOLECCHl B pealIbHBIX ra3ax U rnapax.

CaolicTBa peajibHbIX Ira30B.

ITapsl. OCHOBHBIE OIIPEEIECHHUSI.

[Tporieccrt mapoo6pazoBanus B PV u TS xoopnunarax. BoasHoit map.

[Tonsarue 06 ypaBHeHnu Bykanosuua - Hosukosa. YpaBHenue boromo6osa - Maiiepa.

TepmoaunamMuueckue TabaUIBl BOABI U BoAsiHOTO mapa, PV, TS, HS, nuarpammsr Bojsi-

HOTO Mapa.

7. Pacuer TepMoamHaMHUUECKMX MPOIIECCOB BOJSHOTO Tapa ¢ momombio Tabmui u HS -
JUarpaMMBbl.
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Pa3gen 2. TemsioMaccooOMeH

Heas - mpuodpereHne HEOOXOTUMBIX TEOPETHUECKUX, NHKEHEPHBIX U MPAKTUYECKUX 3HA-
HUH, CBSI3aHHBIX C pacyeTaMH TeloJOMacCOOOMEHHBIX MPOIIECCOB B MAlllMHAX M MEXaHU3Max,
UCTOJIb3YEeMBIX TPU 3KCIUTyaTallud, PEMOHTE M CEPBUCHOM OOCTYXMBAHHUU TPAHCIOPTHBIX H
TPAHCTIOPTHO-TEXHOJOTUYECKUX MAIlIUH U 000PYAOBaHUS Pa3IMYHOTO HA3HAYEHUSI B COBPEMEH-
HBIX YCJIOBHSX U C IEPCIEKTUBAMU UX PA3BUTHS.

3agayu - U3yyeHUEe OCHOBHBIX 3aKOHOB JABM)XCHUS M IPE0Opa3oBaHus TEIJIOBOM SHEPTUY;
U3y4eHHE OCHOBHBIX 3aKOHOB M IPOLECCOB Pa3IMYHBIX BHUJOB TEIJIOOOMEHA: TEIUIoNepenaya;
KOHBEKTHUBHBIN TEMJI000MEH, U3IyUYeHHEe; N3yUeHHEe KOHCTPYKIUNA U OCHOB IIPOEKTHOTO U IMOBe-
POYHOr0 pacuéra TeII00OMEHHBIX allapaToB.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiena:
2.1 Tens10onmpoBOAHOCTH
1. TIpeamer u 3a1a4u TEOPUH TEIIOOOMEHA.
2. OCHOBHBIEC MTOHSTHUS U ONIPEACICHUSA.
3. BI/I,Z[BI HGpGHOC@. TCIJIOTHI: TGHHOHpOBOI[HOCTB, KOHBCKIIUS U I/I3.HyIIeHI/Ie.
4. CHo>XKHBIHA TEMI000MEH.



e

3axoH Dypee.

Koaddumuent TenaonpoBoHOCTH.

7. MexaHu3Mbl nepefadn TEIUIOThl B METAJIaX, AUIEKTPUKAX, TOTYIPOBOAHUKAX, KUJKO-
CTSX W rasax.

8. MuddepeHnnansHoe ypaBHEHHUE TETUIONPOBOIHOCTH.

9. VYcioBUA OJHO3HAYHOCTH.

10. TennonpoBOJHOCTH NPU CTALMOHAPHOM PEXHUME.

11. TennonpoBOAHOCTh OJHOCIONHON W MHOTOCITOMHOM TUIOCKOW, MUJIWHIPHIECKOU U cde-
pUYECKOM CTEHOK MPHU IPaHUYHBIX yCIOBUsAX | poaa.

12. HecTaumoHapHbI NpoLecc Ten10NPOBOAHOCTW.

13. Obuwme NOHATUA O MEeToAax peLleHns 3a4a4 HecTauMOHapHOM TeN1I0NPOBOAHOCTH.

2.2 KoHBeKTHBHBIII TeNJ1000MeH

OCHOBHBIE OHSTHS U ONPECIICHHUS.

VYpaBaenue HorotoHa - Puxmana.

Koaddurment Termnooraaun.

OcHoBbI Teopun 1o100us1. OCHOBHBIE OTIPE/IEICHUSI.

Onpenensmonye KpUTEPUU.

Metoa MoaeaupoBaHusl.

@u3nuecKuii CMbICT OCHOBHBIX KPUTEPUEB TIOJO0HS.

[lonsiTHE 0 MaTEMATUYECKOM MOJEINPOBAHUN.

TemnooTaaya npu BEIHYKJICHHOM JBUXEHUU KUIKOCTH.

0. TeruiooOMeH MpHU JBUKEHHUH KHUJIKOCTH BJIOJIb MJIOCKOW MOBEPXHOCTH; TEIUIOOTAa4Ya IpU

JTaMUHAPHOM H TYpOYJIECHTHOM MOTPAHUYHOM CJIOC.

11. TemnooTaada rmpu MOMEPEeYHOM OMBIBAHUH OJJMHOYHON KPYTIION TPYOBI.

12. TemnooTmaya mpu MONEPEYHOM OMBIBAaHHH ITYYKOB TPYO, KOPUIOPHO M IIAXMATHO pac-
MTOJIOKEHHBIX.

13. KputepuanbHbie ypaBHEHUA.

2.3 Tensooomen uzaydenuem. Cino:kHblil Tennoo0MeH. TennooOMeHHbIe anmapaTsl

o

=0 X NN kWD~

1. OO6mwe MOHATHS W ONPEACIICHHS; TETUIOBOM OalaHC JTy4HCTOTO TEIJI000MEeHa.

2. 3aKOHBI TEIJIOBOIO U3IyUYEHUSI.

3. MH3nydenwue ra3os.

4. TemmooOMeH H3Ty4CHHEM B TOMKAX U KaMepaxX CrOpaHMsL.

5. CnoxHbIN TEII000MEeH.

6. Temnomnepenaya yepes MIOCKYI0, IUIUHAPUIECKYIO, cheprudecKyro, 1 OpeOPEeHHYIO CTECH-
KH.

7. Koaddunment teronepenayu.

8. Ilyru uHTeHCHUKAIMK MPOoIecca TEIIIoNepeIauH.

9. TenmoBasg U30IAIHS.
Pa3nen 3. TepMmoanHaMuyecKne UKJIbI M TEIMJIOBbIE€ MAIIIUHBI.

Heas - npuobpeTeHre HEOOXOAUMBIX TEOPETUUECKUX, WHKECHEPHBIX U MPAKTUYECKUX 3HA-
HUH, CBA3AHHBIX C IPOTEKAHMEM MEXAHUYECKHUX M TEIIOBBIX MPOLECCOB B MAIIMHAX U MEXaHU3-
Max, C 3alIUTON OKpyXKalomiel cpeasl OT BPEIHBIX BHIOPOCOB TEIUIOBBIX JBMTaTeei MpH HKC-
IUlyaTallid, PEMOHTE U CEPBUCHOM OOCIIy)KUBAaHMHM TPAHCIOPTHBIX U TPAHCIOPTHO-
TEXHOJIOTUYECKUX MAIMH U 00OPYZOBAaHUS PAa3IMYHOIO Ha3HAYECHUS B COBPEMEHHBIX YCIOBHUSX
Y C NIEPCIEKTUBAMU UX PA3BUTUS.

3agauM — U3yvYeHHE TEOPETUYECKUX OCHOB TEPMOJMHAMUYECKHX PACUETOB MPSAMBIX U 00-
pPaTHBIX LMKJIOB TEIUIOBBIX MAIIWH; M3y4YEHHUE OCHOB TEPMOJMHAMHYECKOIO PAacy€Ta LUKIOB
JIBUTaTEJIC BHYTPEHHETO CrOpaHUs U UX JHEPreTUYECKUX XapaKTEPUCTUK; U3Y4YCHHE LIUKIIOB
IIaPOCUJIOBBIX M XOJIOJWIBHBIX YCTaHOBOK, BUJOB TOIUIMBA U OCHOBHBIX IOJIOKEHUN TEOPUU T'O-
peHus.



IlepeyeHb yueOHBIX 3J1IEMEHTOB pa3jeJia:

3.1. TepMoaUHAMMYECKHUIT AaHATH3 NPAMBIX LHHMKJIOB

1
2
3
4
5
6
3
1
2
3
4
5
6.
7
8
3
1
2
3
4
5
6
7
8

9.

10
11
12
13
14
15
16
17
18
19
20
21

[Tpsimble 1 0OpaTHBIE IUKIIBI.

Tepmoaunamuyeckuit KITJI u xomoauapHBINA KOAPHUITUECHT.

[uxael KapHo 1 aHanu3 ux CBOMCTB.

AHaIIUTUYECKOE BBIPAXKEHUE BTOPOTO 3aKOHA TEPMOAMHAMUKH.

Outocodckoe U CTATUCTUYECKOE TOJKOBAaHUS BTOPOT0 3aKOHA TEPMOIMHAMUKH.
Tperbe Ha4aI0 TEPMOAUHAMUKH.

2. lukJIbI MOPIIHEBBIX JABUraTe/ el BHYyTPEHHEr0 CrOpaHus

[Ipunuun nevictus nopuHeBsix [IBC.

K1 ¢ M30XOPHBIM M U300apHBIM TTOIBOJIOM TEIUIOTHI.
Ilukn co cMemanHpIM OABOJIOM TCILIOTEI.

N3o0paxenue nmukioB B PV u TS nuarpammax.
Tepmonnnamuueckue u a3xcepreruueckue KI1/1 nuxnos JIBC.
CpaBHUTENBHBIN aHAIN3 TEPMOJMHAMUYECKUX HUKIIOB [IBC.
Cpennee Teopernueckoe gapieHue nukia JIBC.

Pacuet TeopeTrueckoii MOIIHOCTH IBUTATENS.

3. HI/IKJILI KOMIIPECCOPHBIX H X0J0IUWJIBbHBIX MAIIIKH

Kiaccudukamus koMmpeccopoB ¥ IPUHITUI ACHCTBUSI.
NunukaropHas nuarpamma.
N3otepmuueckoe, aaunadbaTHOE U MOJUTPOITHOE CKATHSL.
[Tonnas paboTa, 3aTpadyeHHas Ha MPUBOJ KOMIIPECCOPA.
MHorocTyneH4aToe cxaTtue.
N3o6paxkenue B PV u TS nuarpammax mHUKIOB KOMITPECCOPOB.
HeobOparumoe cxatue.
OtHocurensHbil BHyTpeHHUM KIIJ[ koMmpeccopa.
Pacuer noteps sneprum u sxcepreruueckuii KI1J{ kommpeccopa.
. Knmaccudukanus XonouibHbIX YCTAaHOBOK.
. Paboumue tena.
. XOoIoAUIbHBINA KOA((UIIMEHT U XOJI0IOTPON3BOAUTEIHLHOCTb.
. [lukJs1 BO3ayIIHOM XOJOAWIBHON YCTAaHOBKH.
. LIMKJIBI TAapOBBIX KOMIIPECCOPHBIX XOJIOIUIBHBIX YCTAHOBOK.
. Ilonsarue 06 aOCOPOIMOHHBIX U MAPOIKEKTOPHBIX XOJIOIUIHHBIX YCTAHOBKAX.
. Ilonmy4yeHune CKMKEHHBIX T'a30B.
. O01mre TpUHILIMIIBI U CIIOCOOBI JOCTUKEHHSI CBEPXHU3KUX TEMIIEpaTyp.
. TepmoTpanchopmatopsl.
. CymHocTs TepMoTpanchopmaiuu, KodhOUIHEHT mpeodpa3oBaHuUs TEIIOTHI.
. [IMKITBI MOHM>KAFOIIIETO U TOBHIIIAIOIIET0 TePMOTpaHchopMaTopa.
. [IuKJIbI COBMECTHOTO MOJIy4E€HHUS TEIUIOTHI U X0JI0AA.

5. OneHOYHbIE MATEPUAJIBI 110 JUCIUILINHE
OI_ICHO‘-IHI:IC MaTcpuajibl IO JUCHUIUIMHC MPEACTABJICHBI B BU/IC (l)OH)_Ia OIICHOYHBIX CPCACTB.

6. MaTtepuajJbHO-TEXHUYECKOE M YU4eOHO-MeTOAMYecKoe odecredyeHue TUCIH-

IJIMHBI

6.1 Ilepeyenb y4eOHO-METOAMYECKOT0 O0eCIIeYeHUS 0 JUCHUIINHE

/o

ABTOp, Ha3BaHUE, MECTO U3/IaHUS, U3AATEIbCTBO, TOJl U3/IaHUS], KOJIMYECTBO CTPAHHII,
pEXUM JTOCTYTIA




TennorexHuka: Mertoanveckne yKa3aHus M0 U3YYECHUIO TUCIUILTHHBI M 3aJaHUS 15
KOHTPOJILHOM paboTsl /Poc. roc. arpap. 3ao4. yH-T; Coct. FO.b. FOaun. M., 2021. — 36 c.
Pexxum noctyma: http://edu.rgazu.ru/course/view.php?id=4180

6.2 Ilepeyennb yueOHBIX U3AHUI, HEOOXOAUMBIX VISl OCBOCHMS AU CIIUTIIUHBI

DJeKTpOHHBIE yueOHbIe U3JaHUS B AJIEKTPOHHO-O0nbmmoreunbix cucremax (9bC):

/11

ABTOp, Ha3BaHUE, MECTO U3/IaHUsI, TOJ1 U3/a-
HUSI, KOJTMYECTBO CTPAHMUI]

Ccpuika Ha yuebHoe nznanue B 9bC

OcHoBHa:

Tennorexnuka. [IpakTnuecknii Kypc : yaeOHOE
nocobue / I'.A. Kpyrnos, P.1. bynrakosa, E.C.
Kpyrnosa, M.B. Amngapeesa. CaHkr-
[MerepOypr : Jlanb, 2017. — 192 c. — ISBN
978-5-8114-2575-4.

— Tekcr : 31eKTpOHHBIN //  Dnek-
TPOHHO-OMOMHOTEeUHAS cucremMa
«JIanby : [caiiT]. URL:
https://e.lanbook.com/book/96253
(mata oOpamenus: 30.07.2019). —
Pexxum noctyna: juist aBTOpU3. MOJb-
30BaTelIeH.

Kpyrnos, I'.A. TermmoTexnuka : yaeOHOE TIOCO-
oue / I'.A. Kpyrnos, P.M. bynrakosa, E.C.
KpyrnoBa. — 2-e wusn., crep. — CaHKT-
[TerepOypr : Jlans, 2012. — 208 c. — ISBN
978-5-8114-1017-0. —

Tekct : 2neKTpOHHBIH // DIEKTPOH-
HO-OnbOoTeyHas cucrema «JIaupy :
[caiiT]. — URL:
https://e.lanbook.com/book/3900
(mara obpamenus: 30.07.2019). —
Pexxum moctyna: asist aBTOpHU3. MOJTb-
30BaTeleH.

JomonauTenbHas

Jlorunos, B.C. IIpakTukym 1Mo oCHOBaM TeIIO-
TEeXHUKU : yuebHoe mocobue / B.C. Jlorunos,
B.E. FOxHOB. — 2-¢ u3a., ucop. U Aom. —
Canxkr-IlerepOypr : Jlanb, 2019. — 128 ¢. —
ISBN 978-5-8114-3377-3. —

Tekct : 31eKTpOHHBIN // DIEKTPOH-
HO-OubnoTeyHas cuctema «Jlaub» :
[caiiT]. URL:
https://e.lanbook.com/book/112679
(mata oOpamenus: 30.07.2019). —
Pexxum noctyna: juist aBTOpU3. MOJb-
30BaTeNEn.

2. 3amaiiees, 3.X. OCHOBBI THJIPABIUKH U
TEIJIOTEXHUKH : ydeOHoe mocobue / 3.X. 3ama-
nee, B.H. ITocoxun, B.M. UedanoB. — 2-¢
u3n., crep. — Cankrt-IlerepOypr : Jlans, 2018.
— 352 ¢. — ISBN 978-5-8114-1531-1. —
TekcT : A7eKTPOHHBIH //

DNeKTpOHHO-OMOIMOTEeYHAsT CUCTEMa
«JIanby : [caiiT]. URL:
https://e.lanbook.com/book/100922
(mata oOpamenus: 30.07.2019). —
Pexxum noctyna: juist aBTOpU3. MOJb-
30BaTeNEN.

3. I3to3ep, B.A. TennorexHuka u Temo-
Basg paboTa medeit : yuebHoe mocobue / B.A.
J3103€p. 3-e wu3n., crep. CaHkT-
[TerepOypr : Jlanb, 2017. — 384 c. — ISBN
978-5-8114-1949-4. —

TekcT : AIEKTPOHHBIN // DIEKTPOH-
HO-OMOMoTeuHas cuctemMa «JlaHby :
[caniT]. URL:
https://e.lanbook.com/book/93750
(mara oOpamenus: 30.07.2019). —
Pexxum moctyma: Juist aBTOpU3. MOJb-
30BaTeleH.
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6.3 IlepeuyeHb 3JIeKTPOHHBIX 00pa30BaTeIbHBIX PeCypcoB *

Ne DJieKTpoHHBIi 00pa3oBaTeabHbIii pecypc | Joctynm B IOP (cerh NHTepHET, JIOKATbHAS CeTh, aB-

n/n TOPH30BAHHBI/CBOOOAHBIH T0CTYN

1 | Termmorexnuka. [Ipaktuueckuit kype : | https:// www.youtube.com/watch?v=BvgJcFeUez
ydaeOHoe mocodune w&list=PL.7D808824986 EBFD6&index=48

2 TemnoTexHika : yaebHoe Mocobue https://www.youtube.com/watch?v=AXxTITI7E

] g&index=58&Iist=PL.7D808824986EBFD6

3 | Jloruka: TeopeTHuecKuil ¥ SMIUPHU- https://www.youtube.com/watch?v=hEPthEglS
YECKUI YPOBHU MO3HAHUS Tc&index=52&list=PL.7D808824986EBFD6

4 | Jloruka: KpuTepun Hay4YHOCTH, Hay4- | https://www.youtube.com/watch?v=06P46d3Kh
Hasl TEOPHsI A&index=57&list=PL.7D808824986EBFD6

6.4 CoBpemeHHbIe MpodecCHOHATIbHBIE 0a3bl JAHHbIX, HH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI U JINIIEH3MOHHOE MPOrpaMMHoOe obecrneyeHue

CoBpeMeHHbIe TpodeccuoHATbHBIE 0a3bI JAHHBIX

https://cyberleninka.ru/ - Hay4Has 37eKTpOHHAsT OMOIMOTEKA OTKpBITOro moctyma (Open

Access).

http://link.springer.com/ - TOJHOTEKCTOBas KoJUIEKIMs (0a3a MaHHBIX) AJICKTPOHHBIX
KHUT u37aTenseTBa Springer Nature.

http://fcior.edu.ru/ - denepanbHbIi HEHTP HHPOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB.

https://agris.fao.org/agris-search/index.do - MexkayHapoaHas WH(OOpPMAlMOHHAS CHCTEMa IIO
CEIIBCKOXO03IICTBEHHBIM HayKaM U TEXHOJIOTUAM.

http://window.edu.ru/ - Uudopmannonnas cucrtema «EquHoe okHO jocTyna K 0Opa3oBa-
TETBHBIM pecypcam»

HNHpopManOHHBIE CIPABOYHbIEC CHCTEMBI

1.MndpopmanmonHo-cripaBounas cuctema «['apant». — URL: https://www.garant.ru/

2.MnpopMannoHHO-CTIpaBOYHAS cucrema «KoHcynpTaHT [Tmrocy. - URL:
http://www.consultant.ru/

JIMueH3noHHOe MPpOrpaMMHoe odecrneyeHune

Microsoft Office (Access, Excel, PowerPoint, Word u T. 1),

OpenOffice, JIronukc (OecrmaTHOE MPOrpaMMHOE 00ECTICUeHHE MTUPOKOTO Ki1acca),

CUCTEeMa TUCTAaHIMOHHOTO 00y4yeHus Moodle (www.edu.rgazu.ru),

Bebunap (Adobe Connect v.8, Zomm, Google Meet, Skype, Mupamomnuc), mporpaMmmHoe
obOecrieueHrne SJIEKTPOHHOTO pecypca caifta, Bikimodas OBC Agrilib u Bugeokanan PI'A-
3V (http://www.youtube.com/rgazu),

aHTuBHpYycHOE nporpamMmmHoe obecnieuenne Dr. WEB Desktop Security Suite.

6.5 IlepeyeHb yueOHBIX ayAUTOPHUIl, 000PYT10BAHMS U TEXHUYECKUX CPEICTB 00Yy-
yeHus **

HanMmeHoBaHue Kopmy-
IIpennasnavenne Py Ilepevyenn
ca,

nomenienus (ayam- 000opyaoBaHus (B T.4. BUPTYaJdbHbIe AHAJOTH) U TEXHU-
Ne nomewenns (ayau- .
TOPHH) YeCKHX CPeACTB 00yUYeHUs
TOpHH)
Jist 3aHATHIE cCeMUHap- MmxeHepHbI KopILyC. CrienpanmsupoBaHHasl MeOenb, HabOp JIEMOHCTPAIIMOHHOTO

CKOT'O THIIA, TPYIIIIO- Kab. 405. Yuebnas aymu- | obopynoBanus, mpoektop NEC V260X, s3kpaH HaCTCHHBIH py-
TOpUS JUTsl 3aHATHH JIeKiy- | JIoHHbIH SINSCREEN
OHHOT'O THIIA, CEMHHAPCKO-

BBIX KOHCYJIbTAIIUH,
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https://www.youtube.com/watch?v=BvgJcFeUezw&list=PL7D808824986EBFD6&index=48
https://www.youtube.com/watch?v=BvgJcFeUezw&list=PL7D808824986EBFD6&index=48
https://www.youtube.com/watch?v=AXxTITI7Eg&index=58&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=AXxTITI7Eg&index=58&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=hEPthEg1STc&index=52&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=hEPthEg1STc&index=52&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=06P46d3KhA&index=57&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=06P46d3KhA&index=57&list=PL7D808824986EBFD6
https://cyberleninka.ru/
http://link.springer.com/
http://fcior.edu.ru/
https://agris.fao.org/agris-search/index.do
http://window.edu.ru/
https://www.garant.ru/
http://www.consultant.ru/
http://www.edu.rgazu.ru/
http://www.youtube.com/rgazu

MIPOMEKYTOYHOM aTTe-
CTanuu

ro THIa (CeMHHApBI, MpaK-
THYECKHE 3aHSTHS, PaK-
THKYMBI, JJaA00paTOpHbIE
PaboTHI, KOJNIOKBHYMEI),
U1 IPOBEICHUS TPYIIIO-
BbIX KOHCYJIBTALUHA W MH-
JMBUTYaIbHOM paboTHI
00yJaBIIXCSA C TIeIaro-
THYIECKAMH PaOOTHHKAMH,
JUTSI IPOBEICHHST TEKYyILIe-
T'O KOHTPOJIS U TIPOMEXKY-
TOYHOM aTTeCTalllu.

NmxeHepHbIil KopITyc
Ka0. 205. YuebOHas aymu-
TOpUSI TS TIPOBECHUS
JIEKITHOHHBIX 3aHATHH (T10-
TOYHas).

CrenpamiznpoBanHas MeOenb, HabOp JIEMOHCTPAIMOHHOTO
000py/IOBaHUST H  YYCOHO-HATTSIHBIX —TOCOOHH, MPOCKTOP
EPSON EB-1880, »kpaH HacTeHHBII MOTOPU3UPOBAHHBII
SimSCREEN

JI71s1 caMOCTOSATEEHOM
paboThI

YuebHo-
aJIMAHUCTPATUBHBINA KOP-
Tyc.

TTomerienne 111 caMocTo-
ATeNbHOM paboTel. Un-
TaJIGHBII 3aJ1 OMOJIMOTEKH:

[IEPCOHANIBHBIE KOMITBIOTEpHI 11 1T,
BbIxos B MHTEpHET, IOCTYI B AJICKTPOHHYIO MH(POPMAIMOHHO-
00pazoBaTeNBbHYIO CPeIy YHUBEPCHTETA.

YaeOHO-1a00paTopHBIiH

CHCIII/IEUII/ISI/IPOBaHHaH MG6CJ]L, Ha6op JACMOHCTPAITMOHHOT'O

KopIrycC. 000py/IOBaHUs, TMEPCOHATBHBIC KOMIThbEOTEpHI 11 mr. Bexox B
llomermenue st CAMOCTO- | yyreprer, JOCTYm B DIEKTPOHHYIO — HH(OPMAIHMOHHO-
SITebHOM padoTsI. Kab. 06pasoBaTeNbHyIO CpejTy YHUBEpCHTETa

320.

YuebHo- ABTOMaTH3MpOBaHHOE pabodee MeCTO Uil  WHBAJHIIOB-
a/IMHHUCTPATUBHBI KOP- | KOJISICOYHMKOB C KOPPEKIMOHHOH TEXHWKOM M HHIyKIMOHHOM
IyC. cucremoit InCuc 290; ABTOMATH3UpOBaHHOE pabodee MECTO
Ka6. 105. JUISE CITA0OBHMIAIIMX M HE3PSIYUX TMOJb30BaTesel CO CTalOHAap-
Yuebuas ayuropus Ui HbIM BuneoyBemuuteneMInCuc 29 ON; ABTOMAaTU3HPOBAHHOE
YHeOHBIX 3aHATHH 00y4a- | paGouee MecTo U1 CTAGOBUAALIIX M HE3PSIHX TOE30BATENEl ¢

FOILIMXCSI M3 YMCIIa MHBA-
ymnoB u it ¢ OB3. Crre-
[MAITIBAPOBAHHAS MEOEITh,
Ha0Op JAEMOHCTPAIIIOHHO-
r0 000pYIOBaHHSL.

noptaTuBHEIM BueoyBemuuurenemMOnCuc 207 CF; Apromaru-
3UpOBaHHOE paboyuee MECTO ISl CIA0OBHIAIIMX M HE3PSINX
noJib3oBaTeel ¢ ynraromeii mammHor DiCuc 207 CN; Anma-
PaTHBII KOMIUIEKC ¢ (DYHKIIFEH BUICOYBEIIMUCHHS M YTCHUS JUTS
cabOBUJISAIIINX U HE3psIuX nosb3oBareneit DnCuc 207 OS.
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DEJEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE YUPEXJIEHME BBICHIEI'O OBPA30-
BAHNWA MUHUCTEPCTBA CEJIbCKOI'O XO34NCTBA POCCUNCKOUN ®EJNEPALINN

«POCCUMUCKHNU T'OCYJAPCTBEHHBIN YHUBEPCUTET HAPOJHOI'O XO351i-
CTBA UMEHHU B.U. BEPHAJICKOTI' O»

(YuuBepcuter BepHaackoro)

DoHJ OLIEHOYHBIX CpEACTB AJd NMPOBECACHUA TEKYILIECI0o KOHTPOJIA U l'lpOMC)KyTO‘lHOﬁ aTTe-
CTallMH oﬁyqamumxca 0 AucHuIVInHe TelmI0TeXHuKA

Hanpagnenue noarorosku (cnenuaibHocTh): 20.03.02 IInpoxoodycTpoiicTBO 1
BO/I0TI0JIb30BaHHeE

Hamnpasnennocts (nmpoduins) nporpammel: BogocHad:keHue n BO100TBeIeHUE

KBanudukamus 6akanasp

®opma 00yueHus 3a04Has

bamammwuxa 2024r.
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1.0nucanue nokasaresjiel 1 KpuTepueB OLlEHUBAHUS IJIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHH s M0 Y4eOHOM TN CIUIIINHE

Komnerenuuii Nupuxarop chopmupo- HaumeHoBaHue
BAHHOCTH KOMIIeTEHUNH | YpPOBeHb OCBOeHHS ™ [lnanupyemMsble pe3yabTaThbl 00y4eHH s OLIEHOYHOI 0 cpefi-
cTBa
BIIaJICHUE HAy4YHbI- | 3HATBh (3):0CHOBHI pacyeTa 3HaeT: coBpeMeHHbIE TexHonoruu pemieHus | KoHTponbHas paboTa
MU OCHOBaMHU T€X- | ra30TypOMHHBIX U Tapo- MHXEHEPHBIX 3aJlauC MCIOJIb30BAHUEM OC- Tect
HOJIOTUYECKUX MPO- | TYpOUHHBIX YCTAaHOBOK, HOBHBIX 3aKOHOB TEIUIOTEXHUKU; TETUIOPHU3U- NunuBuayansHoe

[IECCOB B 00/1aCTH
3KCHJIyaTaLII/II/I
TPAHCIIOPTHO-

TEXHOJJIOTHUUYCCKUX

MaIluH U KOMILIEK-
coB (OIIK-2)

KOMITPECCOPOB H XOJI0-
JUJIBbHBIX MaIlllMH, OCHOB-
HBIC 3aKOHBI TEPMOJIMHA-
MHKH I'a30BbIX IIOTOKOB,
OCHOBHBIE COOTHOIICHUS
JUTSL pacdeTa MpoIecCoB
nepeaayn Teria; MeToI1-
KU TEIUIOBOTO pacyera
TEIJIO00OMEHHBIX armapa-
TOB.

IToporosblii
(YA0BJIETBOPHUTE/Ib-
HO)

YeCKHe CBOWCTBA Ta30B W I1apa; aHAIN3 Tep-
MOJMHAMUYECKHX MPOIECCOB M IMKIIOB TETl-
JIOBBIX MAIIIMH, METOJbl pacyeTa HAealbHBIX
[UKJIOB JBHUraTelieii BHYTPEHHEro CropaHus
(IBC); ocHOBBI pacueTa Ta30TypOMHHBIX H
NapoTypOMHHBIX YCTAaHOBOK, KOMIIPECCOPOB U
XOJOAMIBHBIX ~MAaIlllMH; OCHOBHBIC 3aKOHBI
TEPMOJIMHAMHKH Ta30BBIX TIOTOKOB; OCHOBHBIE
COOTHOIIICHUS ISl pacueTa IMPOIECCOB Tepe-
Jauul Terjia; METOIUKU TeIJIOBOTO pacyuera
TEIUIOOOMEHHBIX aIapaToB.

YMeeT: NpUMEHSTH COBPEMEHHBIE TEXHOJIO-
THH PEUICHUS HHXCHEPHBIX 3a7auC UCIIOJIb30-
BaHUEM: OCHOBHBIX 3aKOHOB TEIUIOTEXHUKHU;
OCHOBHBIX TEIUIOPU3UIECKUX CBOHCTB ra3oB U
napa; aHajlu3a TEepPMOJMHAMHYECKHX MpOoIlec-
COB M IHKIOB TEIUIOBBIX MAIWH; METO/IOB
pacuera WACAITbHBIX IMKJIOB JIBUTATENeH
BHyTpeHHero cropanus ([IBC); ocHoB pacueTa
ra3oTypOMHHBIX M MapOTYpOMHHBIX YCTaHO-
BOK, KOMIIPECCOPOB M XOJOAMIBHBIX MAIlWH;
OCHOBHBIX 3aKOHOB TE€PMOJMHAMMKH Ta30BBIX
MIOTOKOB; HCIIOJIB30BaTh OCHOBHBIE COOTHO-
IICHUsl JUIsI pacdera MpOIECcCOB IMepeadu
TEIUIa; MPUMEHSTh METOJMKH TEIUIOBOTO pac-

pacueTHOE 3alaHue
YcTHBIN onpoc
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YeTa TeII000MEHHBIX alliapaToB.

Buaneer: crnoco0amu TNPUMEHEHHUS COBpe-
MEHHBIX TEXHOJOTHH pEIICHUS WHKCHEPHBIX
3a]]auc HMCIOJIb30BAaHUEM: OCHOBHBIX 3aKOHOB
TEIUIOTEXHHUKH; OCHOBHBIX TEIUIO(PH3HUECKUX
CBOWCTB Ta30B M Iapa, aHalMW3a TEPMOIHMHA-
MHUYECKHAX TMPOIECCOB W IUKIOB TEIJIOBBIX
MaIlliH; METOJIOB pacyeTa UACabHbIX [IUKIOB
nsuratenel BHyTpeHHero cropanus (IBC);
OCHOB pacyera ra3oTypOMHHBIX M TapoTyp-
OWHHBIX YCTaHOBOK, KOMIIPECCOPOB H XOJO-
JTUIIBHBIX MAaIlliH; OCHOBHBIX 3aKOHOB T€pPMO-
JMHAMUKA Ta30BBIX MOTOKOB, OCHOBHBIX CO-
OTHOILICHUH JJIsl pacyeTa MpOLEcCOB MepeIadn
TEIUIa; METOAMKH TEIUIOBOTO pacyera Terlio-
OOMEHHBIX anIaparos.

Ymers (Y): oCylIECTBIATH
aHaJIu3 TepMOJAMHAMUYE-
CKHX IPOLIECCOB M LIMKJIOB
TEIJIOBBIX MAIIUH; METO/bI
pacyeTa UaeaNbHbIX [IUK-
JIOB JIBUTaTelIel BHYTPEH-
Hero cropanus ([IBC).

IIpoaBuHYTHINH
(xopomo)

TBepo 3HaeT: COBpPEMEHHBIC TEXHOJIOTUH
peIICHUA HWHKCHCPHBIX 3aJaduC HCIO0Jb30Ba-
HUEM OCHOBHBIX 3aKOHOB TEIUIOTCXHHKH; TETI-
nodu3nvecKre CBOMCTBA T'a30B U Mapa;
OCHOBBI pacueTa ra30TypOMHHBIX M TapOTyp-
OMHHBIX YCTaHOBOK, KOMIIPECCOPOB U XOJIO-
IVIIBHBIX MAIlliH; OCHOBHBIC 3aKOHBI TEPMO-
JTUHAMHUKH Ta30BBIX IMOTOKOB; OCHOBHEIE CO-
OTHOIICHHS [T pacyeTa MPOIECCOB Nepeaadn
TCIJIa; MCTOAUKHU TCILJIOBOTO pacycTa TCILIO-
OOMEHHBIX aImnapaToB.

YBepeHHO ymeeT: IPUMEHATH COBPEMEHHBIE
TEXHOJIOTUW PEIICHHUs] WH)XCHEPHBIX 3aJ/1auc
HUCITIOJIB30BAHUEM OCHOBHBIX 3aKOHOB TCIIJIO-
TEXHUKH,  OCHOBHBIX  TEIUIO(PH3HMUECKUX
CBOWCTB T'a30B U Mapa; aHAIU3UPOBATH TEPMO-
JMHAMUYECKHE TPOIIECCHl M UKIIBI TETIIOBBIX

KontponbHas padota
Tect
NunuBunyansHoE
pacdeTHOe 3a/iaHue

YcrHbIi onpoc
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MalIlH; HUCIOJIb30BaTh METOJbI pacueTa uje-
QIBHBIX IIMKIIOB JIBUTATENiell BHYTPEHHETO
cropanus (/IBC); ucrnons3oBath OCHOBBI pac-
yera Ta30TypOMHHBIX H  HapOTYpOMHHBIX
YCTaHOBOK, KOMIIPECCOPOB U XOJIOAMIIBHBIX
MAaIlliH; HCMOJb30BaTh OCHOBHBIC 3aKOHBI
TEPMOJUHAMHUKN Ta30BbIX TMOTOKOB; IpHUMeE-
HSATh OCHOBHBIE COOTHOILICHMS Ui pacdera
MPOLIECCOB Tepeaun Terjia; MPUMEHSITh Me-
TOJIMKU TEIUIOBOTO pacyera TEIIO0OMEHHBIX
anmnapaToB.

YBepeHHO BJIaJeeT: crioco0amMu IPUMEHEHHUS
COBPEMEHHBIX TEXHOJIOTHH peIleHusT HHXKe-
HEPHBIX 3a/1a4C MCIIOJIb30BAaHHEM: OCHOBHBIX
3aKOHOB TEIJIOTEXHUKHU; OCHOBHBIX TEIUIO(u-
3MYECKHX CBOWCTB Ta30B U Iapa; aHaJIH30M
TEPMOJUHAMHYECKUX IIPOLIECCOB U LHUKIIOB
TEIUIOBBIX MAIllMH; METOJaMHU pacyera uje-
QIbHBIX LUKIOB JIBUTAaTeNiell BHYTPEHHETO
cropanus ([IBC); ocHoBamm  pacyera ra-
30TYpOMHHBIX U TAPOTYPOMHHBIX YCTaHOBOK,
KOMIIPECCOPOB M XOJOJMJIBHBIX MAaIIHH; OC-
HOBHBIMU 3aKOHAMH TEPMOJUHAMUKHU Ta30BBIX
MIOTOKOB; OCHOBHBIX COOTHOILIEHHWH aJs pac-
YyeTa MPOLEeCCOB IMepelayu Teria; MEeTOHKa-
MH TEIUIOBOTO pacyeTa TEIIOOOMEHHBIX arl-
MapaToB.

Baaners (B): cucremubiM
MOAXOA0M IIPU aHAJIN3e
COBPEMEHHBIX TEXHOJIOTUI
peLIeHUs] NHKEHEPHBIX 3a-
JlayC UCIOJIb30BAHUEM:
OCHOBHBIX 3aKOHOB TEILIO-

Bobicokuii
(oTAM4YHO)

CdopmupoBasuieecst CHCTEMATHYECKOe
3HAHHMeE: COBPEMEHHBIX TEXHOJIOTUH pElICHUs
WH)KCHEPHBIX 3a7[auC HCIOJb30BAaHUEM: OC-
HOBHBIX 3aKOHOB TEIUIOTEXHHKH; Teru1o(pu3n-
YeCKMX CBOMCTB ra30B U Tapa; aHaim3a Tep-
MOJIMHAMHYECKHX MPOIECCOB M IMKIIOB TEIl-

KonrtponsHas pabora
Tecr
NuauBunyansHOE
pacueTHOE 3alaHue

VYceTHbII onpoc
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TEXHUKH; TeTuIohu3nde-
CKHX CBOMCTB Ir'a3oB U Ia-
pa; aHanM3a TepMOJrHa-
MHUYECKHX MPOLIECCOB U
[IUKJIOB TEIJIOBBIX MAIIUH;

JIOBBIX MAIllMH; METOJOB pacueTa WaealbHbBIX
LUKJIOB JIBUTaTelledl BHYTPEHHErO CrOPaHUs
(IBC); ocHOB pacyeTa ra30TypOMHHBIX H Ta-
POTYpPOMHHBIX YCTaHOBOK, KOMIIPECCOPOB U
XOJOAMIBHBIX MAIllMH; OCHOBHBIX 3aKOHOB
TCPMOAWMHAMUKH I'a30BbIX TOTOKOB; OCHOBHBIX
COOTHOIIICHUH JUIsS pacdera MpOIECcCOB Iepe-
Aadyu TC11a; MCTOAUKH TCIUIOBOTO pacucTa
TEIUIOOOMEHHBIX aIaparoB.
CdopmupoBasieecs CHCTEMATHYECKOE
yMeHHe: TPUMEHSTH COBPEMEHHBIC TEXHOJIO-
'y pCHICHUA WHXXCHCPHBIX 3a1a4C UCIIO0JIb30-
BaHUEM:

OCHOBHBIX 3aKOHOB TCIINIOTCXHHUKH, aHaInu3a
OCHOBHBIX TEIUIO(PU3NIECKUX CBOHCTB ra3oB U
napa; aHajiu3a TepMOJUHAMHYECKHX Mpolec-
COB U IIUKJIOB TEIUIOBBIX MAIIMH; IIPUMECHEHUS
MCTOAOB pacyeTa UACAIbHBIX ITUKJIOB JIBUIA-
teneir BHyTpeHHero cropanus (/IBC); wuc-
MOJIb30BaHMUs OCHOB pacueTa ra3oTypOMHHBIX
Y TIApOTYpOUHHBIX YCTAHOBOK, KOMIIPECCOPOB
U XOJIOAUJIBHBIX MAalIWH, HCIIOJIb30BaHUA OC-
HOBHBIX 3aKOHOB TEPMOJWHAMHKH Ta30BbIX
IOTOKOB; MPUMCHCHUS OCHOBHBLIX COOTHOIIIC-
HUH JUIs pacueTa IMpoIecCoB Mepeaadu TEria;
HCIOJIb30BAHUA MCTOAUKHN TCILUIOBOT'O PACUCTa
TEIUIOOOMEHHBIX aIaparoB.
CdopmupoBasieecs CHCTEMATHYECKOE
BJajleHHe: CIoco0aMy TPHUMEHEHHS COBpe-
MEHHBIX TEXHOJIOTUH PCIICHNA HWHXXCHCPHBIX
3aJauc WCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
TCITIOTEXHUKH, OCHOBHBIMHU TGHJ'IO(l)I/I3I/I‘-I€-
CKUMH CBOWCTBAMH Ta30B M Iapa; aHAIN30M
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TEPMOJUHAMHYECKHX IIPOLIECCOB U LHUKIIOB
TEIUIOBBIX MAIllMH; METOJaMM pacuera Huje-
QIbHBIX LUKIOB JIBUTAaTeNiell BHYTPEHHETO
cropanus ([IBC); ocHoBamu pacyera ra3zoryp-
OMHHBIX W TAPOTYPOMHHBIX YCTAHOBOK, KOM-
IIPECCOPOB U XOJOIMJIBHBIX MAIlINH; OCHOB-
HbIMM 3aKOHAMHU TEPMOJWHAMUKH Ta30BBIX
MIOTOKOB; OCHOBHBIMH COOTHOIIECHUSIMH  JUIS
pacuera MpoIeccoB Nepeaadn Tersia; MeTOIU-
KaM{ TEIJIOBOTO pacueTa TeII00OMEHHbIX
anmnapaTos.

TOTOBHOCTBIO MTPH-
MEHATH CHUCTEMY
(byHIaMEeHTAIbHBIX
3HaHWH (MaTemMaTH-
YECKHX, €CTECTBEH-
HOHAYYHBIX, HHKE-
HEPHBIX U YKOHOMH-
YECKHX ) JJIsI UJICH-
TuuKayu, pop-
MYJIHApPOBAaHHUS U pe-
IICHUS] TEXHUYECKUX
¥ TEXHOJIOTHYECKUX
npobJeM dKCIuTya-
TallMy TPAHCIOPTHO-
TEXHOJIOTUYECKUX
MaIIH U KOMIUICK-

COB
(OTIK-3)

3HaTh
(3):3aKOHOMEPHOCTH HC-
MOJIb30BaHUS TETIOBOM
SHEPrUU B TEXHOJIOTHYE-
CKHX Ipolieccax, CBsI3aH-
HBIX ¢ paboOTO# TUIPOTIPH-
BOJIOB,

IoporosbIii
(Y10BJ1€TBOPUTE I b-
HO)

3HaeT:- 3aKOHOMEPHOCTH  HCIIOJIb30BAHUS
TEIJIOBOH JHEPTrUM B TEXHOJOTHYECKHX IPO-
I[eccax, CBSI3aHHBIX C pabOTOi TUAPONPUBO-
JIOB, KOMITPECCOPHBIX YCTAaHOBOK, TBUTATEICH
BHYTPEHHETO CrOpaHUsi U TEXHOJIOTUYECKOTO
000pYyIOBaHUs HCIOJB3YEMOr0 B TPAHCIOPT-
HBIX U TEXHOJIOTMYECKUX MaIIWHAX, U 000py-
JIOBAHU U

YMeeT: - COBEpIICHCTBOBATH TEILJIOBBIE TEX-
HOJIOTHYECKHE TPOIECCHl C IICNIbI0 IMOBBIIIC-
HUs 3¢ PEeKTUBHOCTH POU3BO/ICTBA;

Baaneer: monstueM 00 OCHOBax sHEprocoOe-
pPEKEHHUS, TPEACTaBIEHUEM O Terioobecte-
YCHHUH MPEANPUATANH aBTOMOOMIIBHOTO TpPaHC-
opTa;

KonrtponsHas pabora
Tect
NuauBunyansHOE
pacueTHOE 3alaHue

VYcTHbII onpoc

YMmerp (Y): oOlLEHUBATH
TEIUIOBBIE ~ TEXHOJOTUYe-
CKHE MPOIECCH C IEeNbI0
noBbIIeHUS 3¢ (HEeKTUBHO-
CTH TIPOU3BOJICTBA;

IIpoaBuHyTHIN
(xopomo)

TBepao 3HaeT:- 3aKOHOMEPHOCTH HCIIOJIB30-
BaHUS TEILIOBOU OHEPTHUU B TCXHOJIOTHUICCKUX
MpOIIeCCcax, CBA3aHHBIX C pabOTO# TUAPOIPH-
BOJIOB, KOMIIPECCOPHBIX YCTaHOBOK, JIBUTATe-
Jiell BHYTPEHHETO CTOpPaHUS W TEXHOJIOTHYe-
CKOTO OO0OpYIOBaHHS  HCIIOJIB3yeMOTO B
TPAHCIIOPTHBIX U TEXHOJOTHYSCKUX MaIlIMHAX,

KontponbHas padora
Tect
NunuBunyansHoe
pacdeTHoe 3a/laHue

YcrHbIi onpoc
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1 000pyI0BaHUH

YBepeHHO ymeeT: - COBEPILICHCTBOBATH TEI-
JIOBBIE TEXHOJIOTUYECKHE TPOIIECCHI C IIEIBI0
NOBBIIEHUS 3(PPEKTUBHOCTH POU3BOJICTBA;
YBepeHHO BJIajieeT:: TMOHATHEM 00 OCHOBax
SHEpProcOepeeHNs; MPEICTaBICHUEM O Tell-
J000ECTICYEHUN TPEINPUATANA  aBTOMOOUITb-
HOT'O TPAHCIOPTA;

Baaners (B):monstuem 06
OCHOBAaXx 3Heprocoepexe-
HUS; IPEJICTABICHUEM O
TEII000eCIeYeHUH MPeI-
NPUATHI aBTOMOOHMIILHOTO
TPaHCIIOPTa;

Boicokuii
(oTaAM4HO)

CdopmupoBaBuieecst CHCTEeMATHYecKoe
3HAHHE: 3aKOHOMEPHOCTEH WCIOIh30BaAHUS
TEIJIOBOM SHEPTrUM B TEXHOJIOTMYECKHX IPO-
I[eccax, CBSI3aHHBIX C pabOTO TUAPONPUBO-
JI0B, KOMITPECCOPHBIX YCTAaHOBOK, JBUTATENEH
BHYTPCHHCI'O CropaHus U TCXHOJOTHMYCCKOTO
000py/IOBaHUsl UCIOJB3YEMOr0 B TPAaHCHOPT-
HBIX U TCXHOJJIOTHMYCCKHMX MallWHaX, U O60py—
JIOBaHUU

CdopmupoBasieecs CHCTEMATHYECKOE
yMeHHe: COBEpIICHCTBOBATh TEIJIOBBIE TEX-
HOJIOTHUYCCKUC IMPOHCCChI C LCJIbIO IMOBBIIIC-
HUs 9P PEKTUBHOCTH MPOU3BOJICTBA;
CdopmupoBasieecs CHCTEeMATHYECKOE
BJIaJIeHHe: TIOHATHEM 00 OCHOBaX sHEprocoOe-
pPEKEHHUS, TPEACTaBIEHUEM O Terioobecte-
YeHUH MPEANPUATUN aBTOMOOMIIBHOTO TpaHC-
opTa;

KontponbHas padora
Tect
NunuBunyansHOE
pacdeTHoOe 3a/laHue

YcrHbIi onpoc

BJIa/ICHUEM 3HAHUs-
MU HallpaBJICHUN
IIOJIE3HOTO UCTIOJIb-
30BaHUs IPUPOIHBIX
pecypcoB, SHEPrUU
Y MaTepHaJIOB IIpU
JKCIITyaTaluu, pe-

3nars (3):npuHLMIBI pa-
OO0TBHl U KOHCTPYKIIMH pa3-
JUYHBIX ammnaparoB, CIy-
KaIUX A [eNei mpeoo-
pa3oBaHUsl SHEPTUU TOIN-
JUBA B TEIJIOBYIO U TEIUIO-
BOW SHEPIrUHM B MEXaHUYE-

IToporosblii

(ynoBJiieTBOpHUTE/Ib-

HO)

3HaeT:- npuHUIUNB PabOThl U KOHCTPYKIUH
Pa3IMYHBIX aIapaToB, CIYXKAIIUX IS Lenen
peoOpa3oBaHus PHEPrHM TOIJIMBA B TEILIO-
BYIO M TEIUIOBOM SHEPIHMH B MEXAHUYECKYIO;
TEIUIOTEHEPUPYIOIIME  YCTPOMCTBA,  XOJIO-
JTUIBHYIO U KPUOTEHHYIO TEXHUKY

YmMmeer: - popmynanpoBaTh 3a1auu ISl pa3pa-

KontponbHas padora
Tect
NunuBunyansHoe
pacdeTHoe 3a/laHue

YcrHbIi onpoc
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MOHTE M CEPBUCHOM
00CTyKUBAaHUU
TPAHCIOPTHBIX U
TPaHCHIOPTHO-
TEXHOJIOTUIECKUX
MaIvH u 060pyao-
BaHUS Pa3IMYHOTO
HA3HAYCHUS, UX ar-
peraToB, CHCTEM U
anemenToB (I1K-12)

CKyI0;  TEIUIOT€HEPUPYIO-
oMe yCTPOMCTBA, XOJIO-
JWIBHYI0O M KPHOTEHHYIO
TEXHUKY

OOTKH TEIUIOTEXHUYCCKUX YCTPOMCTB.
Biaageer: - crocobaMH 3KOHOMHH TEILUIOBOMH
SHEPTUHU MPUMECHHUTEIHHO K
TEXHOJIOTUYECKOMY OOOpPYJIOBAHUIO CEpPBHUC-
HBIX MPEATNPUATHH, TPAHCIIOPTHBIX M TEXHO-
JIOTUYECKHUX MAIIIHH;

Ymernb
(Y):dpopmynupoBars 3ama-
YU I pa3paOdOTKH TEII0-
TEXHUYECKUX YCTPOUCTB.

TBepao 3HaeT:- NMpUHUUIB PabOThl U KOH-
CTPYKIIMU DPA3JIMYHBIX allllapaToB, CIIYKalIuX
JUI 1eNeld mpeoOpa3oBaHusl SHEPTUH TOILINBA
B TEIUJIOBYIO U TEIJIOBOW HHEPrUU B MEXaHU-
YeCKyl0; TEIIOTeHEPUPYIOIINE YCTPOHCTBA,
XOJIOIMTBHYIO U KPUOTEHHYIO TEXHHUKY

KontponbHas padora
Tect
NunuBunyansHoe
pacdeTHoOe 3a/laHue

YcrHbIi onpoc

IIpoaBuHYTHINH YBepenHo ymeet: - GOpMyJIUPOBATH 3aJla4yu
(xopomo) JUTSt pa3paboTku TETUTOTEXHUYECKUX
YCTPOMCTB.
YBepeHHO BJIajieeT: - CIocoOaMu YKOHOMUU
TEIUIOBOM  SHEPruu  NPUMEHHUTEIBHO K
TEXHOJIOTUYECKOMY OO0OpYIOBaHHIO CEpPBUC-
HBIX MPEANpPUATUH, TPAHCIIOPTHBIX M TEXHO-
JIOTUYECKUX MAIIUH;
Baaners (B):criocobamu CdopmupoBasuieecs cucremaTudeckoe | KoHrposibHas padora
SKOHOMUH TEIJIOBOM 3HEP- 3HAHHUE:- TPUHIUILI PAaOOTHl U KOHCTPYKIIUU Tect
U IPUMEHUTENBHO K Pa3IMYHBIX anmaparoB, CIYXKaIUX AJs Lesnen NuauBuayanbHoe
TEXHOJIOTHYECKOMY 000- npeoOpa3oBaHus PHEPTHH TOILIMBA B TEIUIO- | pAcUETHOE 33aJaHue
PYAOBaHHIO CEPBUCHBIX BYIO U TEIUIOBOM AHEPrMU B MEXAHUYECKYIO; | Y CTHBINA OMPOC
NPEANPUSATHI, TPAHCIIOPT- BhIcoKuii TEIUIOTEHEPUPYIOLIUE  YCTPOMCTBA,  XOJIO-
HBIX ¥ TEXHOJIOTUYECKUX (oTuno) JTWIBHYIO M KPUOT€HHYIO TEXHUKY
MaIllvH; CdopmupoBaBieecsi cHUCTeMaTHYecKoe

yMeHue: (GopmynupoBaTh 3aJauu IJs paspa-
OOTKH TETUIOTEXHUYECKUX YCTPOMCTB.

CdopmupoBaBuieecsi CHCTEeMaTHYecKoe
BJAaJieHHe: Croco0aMyu SKOHOMHUH TETUIOBOM
SHEPrUH MPUMEHUTEIHHO K
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TEXHOJIOTHYECKOMY OOOpPYIOBaHHUIO CEpPBUC-
HBIX NPEANpUATUH, TPAHCIIOPTHBIX M TEXHO-
JIOTUYECKUX MallIVH;

2. Onucanue NIKaJ OLEeHMBAHUS

2.1 lllkana oyenusanusn Ha 3mane meKyuiez0 KOHmMpos

®dopma TEeKyIIero KoH-
TPOJIA

OtcyTcTBUE YCBOCHUS
*
(HMIKE IOPOrOBOIO)

[ToporoBsrii (y10BIE€TBOPUTEh-
HO)

[TpoBHHYTHII (XOPOIIIO)

Bricokuii (0TM4HO)

BrInonHeHNEe UHIUBUY-
aJIbHOM pacyeTHOM pabo-
THI

HE BBIIIOJIHEHA UJIU BCE
3a/1aHMs PELLIEHBI HEeTIpa-
BHJIBHO

Pemeno 0omee 50% 3aganus, HO
Mmenee 70%

Pemreno 6omee 70% 3ana-
HHSI, HO €CThb OIIHMOKH

Becb 00beM 3a1aHUsA BEBI-
IMOJIHEH 0€3 oIMO0K

BelnionnHeHnEe KOHTPOIIb-

HC BBIIIOJTHCHA UJIX BCC

Pemena 1 3amaua

Pemeno 2 3agaun, ecTh

Peweno 3 3agauu 0e3

HBIX padoT 3aJ1ayy PEIIeHbI Hempa- OIMOKH B pacueTa 91113 (03
BUJILHO
BrinosiHeHue TecToB 10 u menee 11-14 15-18 19 -20

(TTpaBUIIBHBIX OTBETOB M3
20 BOIIPOCOB)

YcrHbIi onpoc

OTCYTCTBHE y4acTus

CANHUYHOC BbICKA3bIBAHUC

aKTHBHOE y4JacTHE B 00-
CYXJICHUU

BBICKa3bIBaHHE HECTAH-
JAPTHBIX CYKJIECHHUM C
000CHOBaHHEM TOYKU
3peHUst

2.2 Hlxkana oyenuganusn Ha Imane RPOMENHCYmMoYHolu ammecmayuu (3a4em u IK3ameH)

dopma mpoOMEKYTOU-
HOHU aTTecTanuu

OtcyTcTBUE YCBOCHUS
(HMKe TTIOPOTOBOTO)

[ToporoBblii (y10BIETBOPUTEIHHO)

[IpoaBuHYTSHIH (XOpPOILIO)

Bricokwuii (0TIMYHO)

Belnmonsenue uroro-
BOTO TecTa

(13 30 BO3MOXKHBIX
BOIIPOCOB BapUaHTA)
U pelIieHue npakTuye-
CKOTO 3aJJaHus

UMEET TOJIBKO OTJIENb-
HbIE TIPEICTaBJICHUS 00
U3y4aeMOM MaTepuaie,
NPaBUJIBHBIX OTBETOB Ha
MPEIJI0KEHHBIN TECT
MeHee 15, mpakTuieckoe

CaMOCTOATCIIBHOM BOCIIPOU3BCAC-
HHUHU MaT€pualia, IpaKTHYCCKOC 3a-

IMPaBUJIBHBIX OTBECTOB HA IMPEAJIO-

WCIBITHIBACT 3aTPYAHEHUS IPU

JaHWE PEIICHO C OIUOKaMU,

JKEHHBIA TECT

yMeeT MPUMEHSTH MOTy-

YCHHBIC 3HAHUS HA MPAKTH-
K€, B OTBETax M MpH perie-
HUU MPAKTUYECKOTO 3a/1a-
HUS HE JIOMYCKAeT cepbe3-
HBIX OIMMOOK, TPABUIIBHBIX

CBOOOTHO TIPUMEHSIET 3HA-

HUS HA MIPAKTHUKE, B OTBETaX
U TIPU pELlIeHUH MpaKTuye-
CKOT'O 33/IaHUs HE JI0MYCKAEeT

OIHNOOK,
HpaBI/I.HBHBIX OTBCTOB Ha
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3aJaHueC PCIICHO HE
IMpaBHUJILHO UJIK HE PC-
HICHO

16-20

OTBETOB Ha MPEIJIOKCHHBIN
Tect 21-25

MpeJI0KEHHBIN TecT 26-30
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3. TunoBble KOHTPOJIbHBIE 32/IaHUS WJIM HHbIE MATEPHAJIbI, HE00X0AUMBbIE /15l OLlEHKHU
3HAHUI, YMEHHM i, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI
(popmupoBaHus KoMIeTeHIMI B IIpoLecce 0CBOCHHs 00pPa30BaTEJIbLHOM IPOrPaMMBbI

®OH/I OHEHOYHbLIX CPEACTB IS TEKYIIEI'O KOHTPOJIA

Texyiuit KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHAs aTTeCTalls M0 UTOraM OCBOEHUS
Marepuaia OyAeT MPOBOAUTHCS MO KaXIOMY U3 MOIYJIEH ITUCIHUILIMHBI B BU/I€ KOMIBIOTEPHOTO
TECTUPOBAHUS 0 TECTOBBIM 3afaHusiM. KpoMe 3Toro, oneHuBaeTcsi akTUBHOCTh MarucTpoB Ha
AYJAUTOPHBIX 3aHATHUAX, KAYCCTBO U CBOCBPCMCHHOCTH BbIIIOJTHCHUA KOHTpOHBHOﬁ pa6OTI>I " pc-
depaTa c UCMOIB30BaHUEM O0aUTbHO-PEHTHHTOBOM CHCTEMBI OIEHKH M0 METOIWYECKUM yKa3a-
HUSIM, pa3pabOTaHHBIM Ha Kadepe.

YueOHO-MeToAMYeCKOe 00eCIeueHne CaMOCTOSITEIPHOM pabOThl CTYICHTOB BKJIIOYAET OJICK-
TPOHHBIN y4eOHO-METOAMUYECKUI KOMIUIEKC MO IUCLUUIUIMHE, MPEeACTaBICHHBIA Ha miatdop-
M€ JMCTAHIIMOHHOTO 00ydeHHs. KOHTpoiah camMoCTOsATEIbHON paboThl 00yYaromerocs mo oT-
ACJIbHBIM pasacjiaM JUCHUIUIMHBI TPOBOAUTCA B BUAC MPOMCKYTOYHOI'O TCCTUPOBAHUA U C IIO-
MOIIBI0 BOIIPOCOB ISl CAMOKOHTPOJISA, MPEACTABIEHHBIX HA TUIaT(GopMe JUCTAHIIMOHHOTO 00y-
YCHUA UM B MCTOJUYCCKHUX YKA3AHHUAX! TennorexHuka: MCTO,Z[I/I‘-IGCKI/IC YKa3aHusd 1o Uu3yqe-
HUIO JUCIHMIUIMHBI W 33JIaHusl I KOHTPOJIbHOU paboThl /Poc. roc. arpap. 3aou. yH-T; Cocr.
10.b. Oaun. b., 2021. - 36 c.

Pexxum noctyma: http://edu.rgazu.ru/course/view.php?id=4180

®OH/]I OIEHOYHBIX CPEJICTB JJ151 IPOMEXYTOUYHOM ATTECTAIIUM

KOMILIEKT 3AJIAHAM KOHTPOJILHOM PABOThHI
AJIA Telcymero KOHTpOJIﬂ Mo JUMCIHUIIJINHE

Pasznea 1. Tepmoaunamuka.

CryneHty nmpeuiararoTcs BapuaHThl KOHTPOJBHBIX Pa0OT, BKIIOYAIOIINE MATh 3aJaHUMHS.
Homep BapuanTa KOHTpOJBHOM palbOThI ompenensercs: mpernojaBaTeneM. TeMaTHka KOHTPOIb-
HBIX pa0oT copMHUpOBaHa MO MPUHLMUIY COUYETaHHU TEM AUCLUIUIMHBL. HamucaHuio KOHTpOIb-
HOU paboTHl JOJDKHO MPEAIIeCTBOBATh M3YyUEHHE JIEKIIMOHHOTO MaTepHaja, pelieHue 3aJaHui
Ha MPAKTUYECKUX 3aHATUAX U B MPOLIECCE CaMOCTOATENbHON paboThl. J[1s1 yCHEIHOro BhINOII-
HEHHSI KOHTPOJIBHON pabOThl HEOOXOIUMO 03HAKOMUTHCS € JINTEPATYPOH, CIIMCOK KOTOPOM J1aH B
pasnene 6 paboueit mporpammel «llepedeHb OCHOBHOM M TIOTIOJHUATEIBLHOMN JIUTEPATYPHI».

JU1st BBITOJTHEHUSI KOHTPOJILHON pabOThI OTBOAUTCS 2 aKaJIeMHUUECKUX Yyaca.

3aganue 1.1
B OGamnone emMkocThio Vi HaXOAUTCS BO3AYX C apaMeTpaMH pi U ti, mapaMeTpbl B3STh U3
tabmuibl. [laBnenue okpyskatouiei cpeast 750 MM pT. CT.
Onpenenuth paboTy pacCHIMPEHHS U MOJIE3HYIO padoTy, KOTOPast MOKET OBITh MMPOU3BEIC-
Ha coJiepKalIiuMcs B OaJUIOHE BO3AYXOM IPU PACIIMPEHUH €ro 0 AaBJICHHs OKpYyXKaloIien cpe-
IIbI 110 U30TepMe U 1o anuabate. OnpeaenuTh TakkKe MUHUMAIIbHYIO TEMIIEPATYpPy, KOTOPYIO Oy-
JIeT UMETh BO3AyX B OalsIOHE, €CIM OTKPBHITh BEHTHJIb U BBITYCKAaTh BO3AYX U3 OalsoOHA 10 TeX
1op, MoKa JIaBjeHHe B HEM He CTaHET PaBHBIM JaBJICHHUIO OKpYyxatouleil cpenpl. TernmooomMeHoM
BO3/yXa C OKpYyXKarmleil cpenoit mpenedpeus. [TocTpouTs rpaguky NpoueccoB B p-v KOOpIUHA-
Tax U MoKasarh padoTy mpoliecca.

WNepapu- | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10
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aHTa
Vi, M 1 5 2 6 1,2 14 0,5 0,6 3 0,9
p1, 0ap 50 32 67 42 87 55 92 21 10 77
t1, °C 21 25 23 31 26 22 29 18 15 19
[Ne Bapu- 11 12 13 14 15 16 17 18 19 20
aHTa
Vi, 1 100 150 200 350 210 180 230 560 300 420
p1, 3 6,4 2,7 11 1,2 0,9 2 0,7 1,1 3,2
MlIla
t1, °C 21 25 23 31 26 22 29 18 15 19
Ne Bapu- 21 22 23 24 25 26 27 28 29 30
aHTa
Vi, em® | 1¥10° | 1,6%¥10°[0,9%10%| 7*10° [4,1*%10°| 5*10° |2,5%10%|7,2%10°|9,4*10° | 8,4*10°
pi, a | 1,5%10°]6,2%10°(4,6%10°(3,3*10°|8,7*10°| 5,0*10°| 2,9*10%|3,1*10%| 7,8*%10° | 1,0*10°
t1, °C 21 25 23 31 26 22 29 18 15 19
INe Bapu- 31
aHTa
Vi, M 0,3
pi, a | 6,8%10°
t1, °C 21

3aganue 1.2.

PaccunTarh COOTHOIIEHUS U3MEHEHUS BHYTPEHHEH SHEPIUH, TEIIOTH M pabOTHI B 110-
JUTPOITHBIX MPOLECCAX PACIIUPEHUS, TOKA3aTENN MOJIUTPONBI M B3ATh U3 Tabmuuel 1.2. (k mpu-

HATH paBHBIM 1,4).

Tabmuma 1.2.

Ne 1 2 3 4 5 6 7 8 9 10 11
Ba-

pu-

aHTa

mj 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 0,95 1,5
my 1,1 1,2 1,3 1,23 | 1,34 | 1,21 | 1,35 | 1,11 | 1,19 | 1,35 0,9
Ne 12 13 14 15 16 17 18 19 20 21 22
Ba-

pu-

aHTa

mi 1,6 1,7 1,8 1,9 2,0 2,1 2,2 2,3 2,4 2,5 2,6
my 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 0,95 1,5
Ne 23 24 25 26 27 28 29 30 31

Ba-

pu-

aHTa

mj 2,7 2,8 2,9 3,0 3,1 3,2 3,3 3,4 3,5

mp 0,4 0,5 0,6 0,7 0,8 0,9 0,95 1,5 2

3apanue 1.3.

24




Cocyp pa3zielieH IeperopoKoil Ha JBe 4acTH, 00beMbl KOTOPhIX Vi = 1,5 M> u V, =
1,0 M>. B yactu o6wemMoMm Vi comepxxutes ras 1 mpu p1 = 0,5 MIla u ,=30,0°C, a B yacTn
o0beMoM V3 copeprkutcs ras 2 npu p2 = 0,2 MlIla u t1=60,0°C. Turmsl ra3oB cM. TabIUILy.

Onpenenuth MaccoBble U OOBEMHBIE JIOJIM KAXJIOTO Tas3a, KaXxyIl[ylocs MOJIEKYIsp-
HYIO Maccy CMECH M €€ ra30BYIO MTOCTOSHHYIO TI0CJIe TOro, Kak meperopojka Oyner yopana u

nmponecc CMCIICHUA 3aKOHYUTCA.

XUMHYECKOW peakiueit mpeHeopeyn.

Tabmuma 1.3.
Ne Bapu- 1 2 3 4 5 6 7 8 9 10 11
aHTa
ras 1 02 Cly H>S | CO2 | NHz | CS2 Ar CHs | HoS | HaS | CoHs
ras 2 CO2 | CHs | SO2 | CHs | CoHs | HoS H> N» Ar Cly CO
No Bapu- 12 13 14 15 16 17 18 19 20 21 22
aHTa
ras 1 H> CS> CS; | NH; | CHs | HoS | CS2 H> NH:; | NH; | H,O
ras 2 NH; | HO | NHs | CO2 02 NH; | HoS | CoHs | N2 02 Cly
No Bapu- | 23 24 25 26 27 28 29 30 31
aHTa
ras 1 CO Ar CO N2 Cl, | CoHe | N2 CO CS,
ras 2 H>S | CO2 | NHs | CS, | NHs | CH4 Ch H,S Ar

3amanmue 1.4.

B Gannone eMKOCThIO V1 HaXOAMTCS BO3AYX C MapaMeTpaMu pi U ti, 3HAYEHUS KOTOPBIX
B35Th U3 TaOuIEl. [laBiaeHue okpyxatomen cpeasl 750 MM pT. CT.

Onpenenuts paboTy pacIIMpEeHUs: U MOJE3HYI0 paboOTy, KOTOpask MOXKET OBbITh MpPOH3BE-
JIeHa coJep)KaluMcsl B OallJIoHE BO3YyXOM IpPHU PACHIMPEHUU €r0 10 JaBJICHUS OKpYKaroen
cpeabl o u30TepMe U 1o aauadare. OnpeaenuTh TaKKe MUHUMAIBHYIO TeMIepaTypy, KOTOPYIO
OyZIeT UMEeTh BO3/IyX B OaJJIOHE, €CJIM OTKPBITh BEHTUJIb U BBIITYCKaTh BO3AYX U3 OaJUIOHA 10 TeX
1op, TOKa JIaBJICHUE B HEM HE CTaHET paBHBIM JAaBJICHUIO OKpYXaromei cpeasl. TernmooOMeHoM
BO3JlyXa C OKpYXKaroIIeH cpenor npenedpedb. [TocTponTs rpaduku mMpomeccoB B p-v KOOPIUHA-
Tax W MOKa3aTh paboTy mporiecca.

Ne Bapu- 1 2 3 4 5 6 7 8 9 10
aHTa
Vi, M° 1 5 2 6 1,2 14 0,5 0,6 3 0,9
pi,6ap | 50 32 67 42 87 55 92 21 10 77
t1, °C 21 25 23 31 26 22 29 18 15 19
No Bapu-| 11 12 13 14 15 16 17 18 19 20
aHTa
Vi, 100 150 200 350 210 180 230 560 300 420
p1, 3 6,4 2,7 11 1,2 0,9 2 0,7 1,1 3,2
MIla
t1, °C 21 25 23 31 26 22 29 18 15 19
No Bapu-| 21 22 23 24 25 26 27 28 29 30
aHTa
Vi, 1*¥10° | 1,6%¥10° | 0,9%10°| 7*10° |[4,1*¥10°| 5*10° |2,5%10°|7,2*10°|9,4*10° | 8,4*10°
oM’
pi, Ma | 1,5%10°(6,2%¥10°|4,6%10°|3,3*%10°|8,7*10°|5,0%10°|2,9%10°|3,1*10°|7,8*10° | 1,0%10°
t1, °C 21 25 23 31 26 22 29 18 15 19
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INe Bapu- 31
aHTa
Vi, M 0,3
pi, Ia | 6,8%10°
t1, °C 21

3apanue 1.5

Cocyn pas/eneH IeperopoIKoil Ha JIBe 4acTH, 00beMbl KOTopelX Vi =1,5M> 1 V2 =1,0

M>. B gactn o6bemoM Vi comepxutcs ras 1 mpu pr = 0,5 MIla u t,=30,0°C, a B yacTu oObe-
MoM V2 conepxutes ra3 2 npu p2 = 0,2 MIla u t1=60,0°C. Tunsl razoB cM. Tabnuiy 1.3.

OnpenenuTb MaccoBble U OOBEMHBIE JTOMU Ka)XIOTo rasa, KaxyIlylocs MOJEKYJIIsp-

HYIO MacCy CMECH U €€ Ta30BYI0 IIOCTOSTHHYIO II0CJIE TOro, KaK reperopojka oyaer yopaHa u

IpoIecC CMEUICHNS 3aKOHUUTCS. XUMHUECKOM peakiueil mpeHeopeyb.

Ne Bapu- 1 2 3 4 5 6 7 8 9 10 11
aHTa

ras 1 O Cly H>S | CO2 | NH: | CS, Ar CHs | HoS | H2S | CoHs
ras 2 CO2 | CHs | SO2 | CHs | CoHs | HoS H> N» Ar Cly CO
No Bapu- 12 13 14 15 16 17 18 19 20 21 22
aHTa

ras 1 H» CS, CS; | NH; | CHs | HoS | CS2 H» NH; | NH; | H2O
ras 2 NH; | HO | NH; | CO2 02 NHz | HoS | CoHg | N2 02 Cl,
No Bapu- | 23 24 25 26 27 28 29 30 31

aHTa

ras 1 CcO Ar CO N2 Clh | CoHe | N2 CO CS,

ras 2 H,S | CO2 | NHs | CS2, | NHs | CH4 Cly H»,S Ar

Pa3nen 2. TemsiomaccoodMeH

CryneHTy mpeiararoTcsi BapHaHThl KOHTPOJBHBIX padOT, BKIIOUAIOIIUE JIBA 3aaHMUS.
Homep BapmaHTa KOHTPOJBHON pabOTHI ONpeeNseTcs MmpenoaaBaTesieM. TeMaTuka KOHTPOJIb-
HBIX paboT copMUpOBaHa MO MPUHLKITY COUETAHUSI TeM AUCUUILIMHBL. Hamncanuio KOHTPOIb-
HOU paboThl JOJDKHO MPEAIIeCTBOBATh M3YyUEHHE JIEKIIMOHHOTO MaTepHaja, pelieHue 3aJaHui
Ha MPAKTHYECKUX 3aHATHUAX U B MPOLIECCE CaMOCTOSTENIbHON paloThl. J[s ycrenrHoro BBINOJ-
HEHHSI KOHTPOJIBHON pabOThl HEOOXOIUMO 03HAKOMUTHCS € JINTEPATYPOH, CIIMCOK KOTOPOM J1aH B
pasnene 6 paboueit mporpammel «llepedeHbr OCHOBHOM M TIOTIOJHUTEIBLHOM JIUTEPATYPhI».

JU1st BBITOJTHEHUSI KOHTPOJILHON pabOThI OTBOAUTCS 2 aKaJIeMHUUECKUX Yyaca.

3aganue 2.1.

OnpesiennTh KOJINYECTBO MEePeJaHHOro Tera uepe3 1 M> CTeHKH TOMMHUHOM &= 10 MMm.
Koaddunment rermnonpoBognoctu Matepuana A. OgHa u3 creHok opebpena (Fi — miomans
MIOBEPXHOCTH TOpsiYel CTeHKH, F2 — mitomaab moBepXHOCTH X0J101HOM cTeHkH). Koaddurment
TEIUIONPOBOAHOCTH, U IUIOIIAAHN B3sITh U3 Tabmuis! 4.1. KoaddunuenTs! Teroornauu ajis ro-
paueit crenku oy = 200 xJIx/M>*4*°C, 1 XonoaHol crenkn on = 150 kJIx/M>*u*°C. Temme-
parypsl tr = 75 °C, tp = 15 °C. Onpenenuts KOIUYECTBO MEPEAAHHOTO TEIIa IPU OTCYTCTBUM
opeOpeHusI.

Ne Bapu-
aHTa

10

11

26




Fi, M? 10 10 10 12 9 15 15 11 17 9 14
F), M 21 12 14 9 13 10 19 14 20 7 17
A, 25 52 82 31 40 60 32 44 68 56 66
kJ K/ M*ga*
°C
Ne Bapu- 12 13 14 15 16 17 18 19 20 21 22
aHTa
Fi, M? 13 12 14 19 19 12 21 14 15 20 7
Fa, M 9 15 11 22 15 16 18 18 13 17 9
A, 30 70 48 34 54 80 76 62 38 36 58
KJx/m*a*
°C
Ne Bapu- 23 24 25 26 27 28 29 30 31
aHTa
Fi, M? 19 9 17 12 22 9 16 14 18
F), M 15 11 14 15 19 12 13 10 14
A, 42 78 74 64 50 72 46 27 29
kJK/M*ga*
°C

3aganmue 2.3.

[Tap pacmmpsieTcst mo aanadaTe OT HA4aIBLHOTO COCTOSIHUSA P, t; IO JaBie-
HUs p2. HaliTh SHTANBNuio M yaenpHbIH 00beM B Ha4aJIbHOM M KOHEYHOM COCTOSI-
HUSIX U paboTy mapa.

Ne Bapu- 1 2 3 4 5 6 7 8 9 10 11

aHTa

p1,6ap 5 6 7 8 9 10 11 12 13 14 15

t1°C 200 | 220 | 220 | 240 | 240 | 250 | 250 | 260 | 270 | 280 | 300
p2 70 80 90 100 | 120 | 150 | 70 80 90 100 | 120
MM.PT.CT

Ne Bapu- | 12 13 14 15 16 17 18 19 20 21 22

aHTa

p1,6ap 20 25 30 40 45 50 55 60 65 70 75

t,°C 350 | 350 | 420 | 430 | 450 | 450 | 460 | 460 | 470 | 480 | 500
pamm.pT. | 400 | 350 | 450 | 500 | 400 | 450 | 500 | 550 | 600 | 650 | 600
CT.

Ne Bapu- | 23 24 25 26 27 28 29 30 31

aHTa

p1, 0ap 10 11 12 13 14 15 16 17 18

t,°C 300 | 300 | 310 | 310 | 320 | 320 | 340 | 380 | 400

pamm.pt. | 10 20 30 40 50 60 70 80 90

CT

Paznen 3. TepmoagunamMudyecKue HMKJIbI U TENJIOBbIE MAIIMHbBI

BapuaHTbl 3amanuii 1151 HTHAMBUIYaTbHON pacuyeTHON pabOThI
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Paccuurare TepmonnHamMudeckuil nuki nopuHesoro JIBC, noka3anHsii Ha puc. 3.1, ¢ 3a-
JAHHBIMM 3HA4E€HUSIMHU 1, V1, T1, COCTaB paboyero Tena u napamerpsl HUKIA B3ATh U3 Ta0u. 3.1.
[TpousBecT pacueT MOJSPHOM MACChl, Ta30BOM MOCTOSHHOW M TEIJIOEMKOCTEW pabouero

Teja ¢ y4eTOM M3MEHEHHUS TeMIEPaTyphl MPOIIECCOB.

PaccuuTars mapamerpsl pabodero tena p, v, T BO BceX XapaKTEpHBIX TOYKaX IIUKJIA U MO-

JIYUYCHHBIC JaHHBIC CBECTU B Ta6J'II/II_[y.

PaccuuTarh 3HaUeHHUE TEIJIOTHI ¢, Pa0OTHI |, ©I3MEHEHUsI BHYTPEHHEN SHEPTUU Au, SHTANIb-
nuu Ah, S3HTponuM As A7 BCEX MPOLECCOB IIUKIIA U MOJIy4YEHHbIE JaHHbIE CBECTH B TaOIUILY.

Paccuntate Tepmuueckuit KITJ[ n: u cpennee TeopeTnyeckoe JaBICHUE IUKIIA Pr.

Omnpenenuts Tepmudeckuii KIIJ| nuxna KapHo B ToOM e MHTEpBaje TEMIEPATyp, UYTO U

3aJaHHbBIN [TUKII.

[TocTpouTts B MacmTabe Mo pe3ysbTaTaM BbIUUCICHUI LUK B p-v U T-s KOOpAMHATAX.

F

P
5 7

Puc. 3.1 BapuanTsl TepMOAMHAMHYECKUX HUKIOB OpIIHEBbIX JIBC

[TapameTpsl, XapaKTepHU3yIOIIKE ITUKI

CumBon PazmepHoCcTh
CremneHs coxaTus €
[Tokazarenb MOTUTPOITBI CIKATHUS ni
CTteneHb MOBBIIICHUS JaBICHUS N
Crenenb n3006apHOTO (MIPEIBAPUTEIHLHOTO) PACIINPEHUS p
CrerneHb MOCISAYIONIETO PACIIMPEHUS elp
[Tokazarens MOTUTPOTIBI PACIIHPEHUS n;
ITogBomumast Temiora qi kJIK/KT
OTBoauMas TeIoTa qz —//—
Pabora mnxna Iy —//—
CpenHee naBieHue UK pt 6ap
Tepmuueckuit KITJ[ uukna Nt
Tabmuma 3.1
PabGouee Tero,
= % Bapu-
= o, vi, 5y aHT
§ 6ap T K M>/KT 2 . THica & A P
2 8 — 1o puc.
m 3.1
1. 1,0 300 - 80 20 A 8 2,5 -
2. 1,0 310 70 30 b 15 - 1,6
3. 1,0 330 100 B 18 1,6 1,2
4, 1,1 273 - 90 10 b 15 - 1,6
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5. 1,1 293 100 B 25 1,6 1,2
6. 1,1 310 100 A 9 2,0 -
7. 1,0 - 0,8 50 50 B 18 1,6 1,2
8. 1,0 - 0,8 60 40 A 9 2,5 -
9. 1,0 - 0,8 70 30 b 12 - 1,8
10.| 0,9 - 1,0 80 20 A 9 1,9 -
11.] 0,9 - 1,0 90 10 b 14 - 1,65
12.1 0,9 - 1,0 20 80 B 19 1,7 1,15
13. - 350 0,8 30 70 b 12 - 1,8
14. - 350 0,8 40 60 B 19 1,7 1,15
15. - 350 0,8 100 A 10 2,2 -
16. - 330 0,85 100 B 22 1,7 1,15
17. - 330 0,85 50 50 A 8 2,8 -
18. - 330 0,85 60 40 b 19 - 1,65
19.] 1,1 350 - 70 30 A 8 3,2 -
20.] 1,1 350 - 80 20 b 22 - 1,6
21.] 1,1 350 - 90 10 B 18 1,6 1,2
22.] 1,1 - 0,75 20 80 b 14 - 1,65
23.] 1,1 - 0,75 30 70 A 9 2,4 -
241 1,1 - 0,75 40 60 B 18 1,6 1,2
25.] 0,85 290 - 100 B 17 1,7 1,25
26.| 0,85 290 - 100 A 9 3,0 -
27.1 0,85 290 - 50 50 b 18 - 1,8
28.1 0,8 300 - 60 40 A 10 3,2 -
29.] 0,8 300 - 70 30 b 12 - 1,8
30.| 0,8 300 - 80 20 B 19 1,7 1,15
31. - 280 0,8 90 10 b 19 - 1,7
32. - 280 0,8 20 80 A 10 2,2 -
33. - 280 0,8 30 70 B 19 1,7 1,15
34. - 310 0,75 40 60 B 21 1,7 1,15
35. - 310 0,75 100 A 8 1,8 -
36. - 310 0,75 100 b 18 - 1,65

B kauecTBe MpOIyKTOB CrOpaHMs MCIOJb30BaTh sl BapuaHToOB: 1- 18 — Oenszun AU-93 (u=
28,79) xr/kmonb; 19-36 — ucmonp30BaTh AU3ENIbHOE TOIUIMBO (1 = 29,1 KI/KMOJIB).

KOMILJIEKT TECTOB
AJISl TEKYIIero KOHTPOJIs

TecThl MO NUCUMIUIMHE COJAEPKAT OCHOBHBIE BOIMPOCHI MO BCEM TE€MaM, BKJIIOUECHHBIM B
pabouyto mporpaMMy JUCITUTUTHHBI.

Kaxnomy cTyaeHTy npu TECTUPOBAHHMM IO pa3fesiaM JUCUUILIMHEI npeaocTasisiercs 20
BOIIPOCOB, HAa KaXbI U3 KOTOPBIX JaHbl BapHaHThl OTBETOB. CTYIEHTY HEOOXOIMMO BHIOpATh
MPaBUJIBHBIN OTBET U3 MPEJIJIOKEHHBIX €My BAPUAHTOB OTBETOB.

JIns1 BBITIOJTHEHHS TECTAa OTBOAUTCS 45 MUHYT.

Pa3zpen 1

1. TepMoauHAMHUYECKYIO CHCTEMY, KOTOpasi He 00MEHUBAETCH ¢ OKpY KalowIeil cpenoii Ten-
JIOTOI:
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1) Ha3BIBAIOT TOMOTE€HHOM

2) Ha3BIBAIOT 3aKPBITON

3) Ha3BIBAIOT aJKabaTHOM

4) Ha3bIBAIOT TETEPOTECHHOM

2. B nBurareiie BHyTpeHHero cropanusi pabo4um Tejiom:

1) sABNIAIOTCST OTPaOOTABIIHE Ta3bI

2) ABIISIETCS TOILJIUBO

3) sBisieTCsl cMech BO3/yXa C MapaMu TOIUIMBA

4) ABnsETCSA CMECh KUCIIOPOAA C TapaMy TOILJIMBA

3. YpaBHeHHe COCTOSIHUS U€eAJTbHOI0 ra3a:

1) cipaBeMBO /17151 0OpATHOM TEPMOAUHAMHYECKON CUCTEMBI

2) cripaBeTMBO JIJIs PABHOBECHON TEPMOIMHAMUYECKONU CHCTEMBI

3) cpaBeUIMBO 71l PABHOBEPOSATHOW TEPMOJIMHAMHYECKON CUCTEMBbI

4) cripaBelTIMBO JJI1 PABHOBECHOW TEPMOJIMHAMHYECKON CHCTEMBI

4. IlepBblii 3aKOH TEPMOJIMHAMUKH BbIPAKAETCA YPABHEHHEM:

1) dQ=dU+dH

2) dQ=dH+dL

3) dQ=dS+dH

4) dQ=dU+dL

5. PaboTa pacuuMpeHus, copepiiaeMasi CHCTEMOM B ainadaTHOM npolecce:
1) paBHa yBeIMYEHHUIO BHYTPEHHEH SHEPTrUU JaHHOU CUCTEMBbI

2) paBHa YBEJIMYCHHUIO SHTPOIIMH TaHHOW CHCTEMBI

3) paBHA YMEHBUICHUIO BHYTPEHHEN SHEPTUU JTAHHON CUCTEMBI

4) paBHa YBETUYCHUIO SHTPOIIMH TAHHOW CHCTEMBI

6. Ilpu annadaTHOM cxxaTHM padoydero Tesa 3aTpadynBaeMasi H3BHe padora:
1) nenuKoM UIET Ha yMEHbILIEHUE BHYTPEHHEH SHEPTUU CUCTEMBbI

2) UETMKOM UJIET HA YBEJIMUYEHUE SHTPOIIHHU CUCTEMBbI

3) 1eNMKOM UJET Ha yBEeJIMYeHHE BHYTPEHHEN YHEPIHH CUCTEMBI

4) 1eTMKOM UJIET Ha YMEHBIIEHUE SHTPOIUU CUCTEMBI

7. U3MeHeHne BHYTPeHHE JHEPIMHM B TEPMOJIMHAMMYECKOM IpoLecce:

1) onpenensieTcs TOMHKO HAYAIBHBIM M KOHEUHBIM COCTOSTHUEM pabovero tena
2) onpezensercs TOIbKO HaualbHBIM U 3aKOHYEHHBIM COCTOSIHHEM paboyero teia
3) onpenensieTcs: TOJIbKO HA4aJlbHBIM U KOHEYHBIM ITYTSIMU MPOBEACHUS ITpoliecca
4) onpenensercs TOIbKO Ha4adbHBIM U 3aKOHYEHHBIM IMYTSMU IMPOBEACHHUS Mpoliecca
8. MexaHu4ecky padoTy pacliMpeHusi MOKHO BbIPA3UTh B BU/Ie YPABHEHHS:
1) dL=pV

2) dL=dpV

3) dL=dVdp

4) dL=pdV

9. Pabora:

1) ssBnsieTcst PyHKIMEH UCXOTHOTO U KOHEYHOTO COCTOSTHUI CHCTEMBI

2) 3aBHCUT OT XapaKTepa TEPMOJIMHAMUYECKOT0 Mpoliecca

3) He sBsieTcs PYHKUIMEH HCXOJHOTO M KOHEYHOTO COCTOSIHUN CHCTEMBI

4) He 3aBUCHUT OT XapakTepa TePMOJUHAMUYECKOI0 Ipolecca

10. CBs13b TeNJI0EMKOCTH € TEIVIOTOH M TEMIIEPATYPOil ONMCHIBACTCS YPABHEHHEM:
1) C=dQ/T

2) C=dQ/dT

3) C=Q/dT

4) C=Q/T

11. U3meHeHuUe 3HTAJBIIUN B JIIOOOM Npouecce:

1) onpenensieTcs TOIHKO HAYAIBHBIM M KOHEUHBIM COCTOSTHUEM padovero tena
2) onpezensercs TOJIbKO HaualbHBIM COCTOSTHUEM paboyero tena
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3) onpenensieTcs: TOJIbKO Ha4aJlbHBIM U KOHEYHBIM ITYTSIMU MPOBEACHUS MTpoliecca
4) onpenensercs TOIbKO Ha4YadbHBIM U 3aKOHYEHHBIM ITYTSMU IPOBEACHHUS Mpoliecca
12. 3aBMCUMOCTH U3MEHEHUS FHTAJIBIIUN ONMUCHIBACTCH YPABHEHHEM:

1) dh=C.\dT

2) dh=RdT

3) dh=C,dT

4) dh=(R+C,)dT

13. 3aBUcUMOCTb U3MEHEHHSI BHYTPEHHE JHEPIruH ONMUCHIBAETCS YPABHEHHEM:
1) du=C\dT

2) du=RdT

3) du=CpdT

4) du=pdv

14. K ¢pyHKIMH COCTOSAHUSI OTHOCHUTCS:

1) naBneHue

2) sHTaNbIUs

3) TemmiepaTypa

4) temnoTa

15. K TepmuyeckuM napamerpamM OTHOCHTCSH:

1) sHTanbnUs

2) SHTaIBIUS

3) TemnepaTypa

4) paborta

16. Kosin4ecTBO TENJI0THI MOABOANMOE B MpoLecce:

1) dg=dTds

2) dg=Tds

3) dg=dTs

4) dg=Ts

17. Ilpu oTBO/E TEIJIOTHI OT TeJa:

1) dg<0, ds>0

2) dg<0, ds>0

3) dg<0, ds<0

4) dg>0, ds>0

18. Jls1s1 TOro 4To0bI ABUTraTe/ b HENMPEPbIBHO MPON3BOUI MEXAHNYECKYI0O padoTy:
1) pabora cxxaTust JoJKHA OBITH TAKOU XKe, KaK ¥ padoTa paciIupeHHs

2) paboTa pacupeHus 10 KHA OBITh MEHbIIIE PaOOTHI CHKATHS

3) paboTa pacmupeHus 10JKHA OBITH OOJIBIIIE PAOOTHI CHKATHS

4) pabora cxxaTHs JOJKHA OBITH O0JbIe pabOThI pacIMpEeHUs

19. EnnHuneil usMepeHusi yHMBePCaJIbHOM ra30Boii MOCTOSIHHOM SIBJISIETCS:
1) Jix/kr

2) Ix/K

3) /v

4) JIx/(xr K)

20. /st mpouecca, NpoTeKalIIero Npu MoCTOSIHHOM o0beMe:

1) mokazaTenb MOJUTPOITBI paBeH 1

2) nokaszatenb HoJUTpoIibl paBeH 0

3) mokazaTeNb MOJUTPOITBI paBeH k

4) mokasaresb MOJIMTPOIIbI paBeH OECKOHEYHOCTH

Paznen 2

1. Ecan TeMneparypa BO BcexX TOYKAaX TeJia:
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1) 3aBUCHT OT BpeMEHH, TO MOKHO CUMTATh TEMIEPATYPHOE I10JIe H30TEPMUUYECKIM
2) He 3aBUCUT OT BPEMEHH, TO MO>KHO CUUTATh TEMIIEpATypHOE M0JIe H30TEPMUUECKIUM
3) 3aBHCHUT OT BpEMEHH, TO MOKHO CUMTATh TEMIEPATYPHOE I10JI€ CTAIMOHAPHBIM
4) He 3aBUCUT OT BPEMEHH, TO MOXKHO CUMTATh TEMIIEPATypPHOE I0JI€ CTAI[HOHAPHBIM
2. M3oTepMuyeckasi IOBEPXHOCTh- 3TO:

1) reomeTpryecKkoe MECTO TOUEK, TEMIIEPATypa B KOTOPHIX HE OJJUHAKOBA

2) TeOMETPUYECKOE MECTO TOUEK, TEMIIEpaTypa B KOTOPBIX CTAI[HOHApHA

3) reomMeTpuYeCcKOEe MECTO TOUEK, TEMIIEpaTypa B KOTOPHIX OJUHAKOBA

4) TeoOMEeTpHUYECKOE MECTO TOUEK, TEMIIEPAaTypa B KOTOPBIX HE CTallMOHAPHA

3. B 3akoHe ®ypbe BEKTOP TEIJIOBOI0 MOTOKA:

1) HanpaBieH TaK)Xe KaK U BEKTOp TpaJeHTa TEMIIEPATyp

2) HampaBJIeH TaK)Ke KaK U BEKTOp KOd(DPHUIMEeHTa TETUIONPOBOTHOCTH

3) HanpaBiIeH NPOTUBOIIOJIOKHO BEKTOPY TEMIIEPATYP

4) HampaBJIeH IPOTUBOIMOJIOKHO BEKTOPY I'paJleHTa TeMIEpaTyp

4. KoagpuumeHT NponopumoHaJILHOCTH A B ypaBHeHuH Dypre:

1) xapakTepu3yer CHOCOOHOCTh JAHHOTO BEIIECTBA OTBOJUTH TEILIOTY

2) XapaKTepu3yeT CIIOCOOHOCTh JAaHHOTO BEIECTBA HAarpeBaThCs

3) XapaKTepHu3yeT CIOCOOHOCTh TAHHOTO BEIIECTBA OXJIAKIAThCS

4) xapakTepu3yeT ClIOCOOHOCTh TaHHOTO BEILIECTBA MPOBOUTH TEILIOTY

5. KoapPpunueHT TEmI10npoBOIHOCTH A 1JIsl TA30B:

1) 3aBUCHT OT TeMIepaTypbl

2) He 3aBUCHUT OT Macchl MOJIEKYJI ra3a

3) HE 3aBUCHUT OT CKOPOCTH JBUKEHHSI MOJIEKYJ ra3a

4) He 3aBUCUT OT TEMIEPATYPHI

6. B oT.1M4Me OT ra3oB TeNJONPOBOIHOCTH METAJLIOB:

1) obecrieunBaeTCs TIIaBHBIM 00pa30M 3a CUET TEIJIOBOTO JBHKCHHUSI aTOMOB

2) obecrieunBaeTCs IIIaBHBIM 00pPa30M 3a CUET TEIJIOBOTO JBMXKEHUS MOJIEKYII

3) obecrieunBaeTCs TIIaBHBIM 00pa30M 3a CUET TEIJIOBOTO JIBM)KCHHUSI HOHOB METaJlja
4) obecrieunBaeTcs TIABHBIM 00Pa30M 3a CUET TEIJIOBOTO JIBUKECHHUS HJICKTPOHOB
7. MOUIHOCTH TEMJIOBOI0 NMOTOKA Yepe3 CTEHKY:

1) npsimo ponopLMoOHaIbHA TEMIIEpATypam

2) mpsiMO IIPOIOPLMOHANIbHA Pa3HOCTH TeMIIepaTyp

3) 0OpaTHO MPOMOPLMOHANBHA PA3HOCTH TEMIIEPATYP

4) 00paTHO MPOMOPIIMOHAIBHA TEMIIEpaTypam

8. MouHOCTH TENJI0BOr0 NOTOKA Yepe3 CTEHKY:

1) mpsiMo TpoTopIOHATbEHA KOA(DPHUITUEHTY TETTIONPOBOTHOCTH

2) npsiMO IPONIOPLIMOHANIbHA TEMIIEpaTypam

3) obpaTHO mpoTnopIHOHaTbHA KOA(DPHUITUEHTY TETTIONPOBOIHOCTH

4) oOpaTHO MPONOPIHMOHATILHA TEMIIEpaTypam

9. TenJioBOI MOTOK Yepe3 NMJINHAPUYECKYIO CTEHKY:

1) npsiMO IPONIOPIIMOHAJIEH TEMIIEpATypaM

2) mpsiIMO IIPOIOPLIMOHANIEH Pa3HOCTH TEMIIEpaTyp

3) 0OpaTHO MPOMOPLMOHANEH PA3HOCTH TEMIIEPATyp

4) 06paTHO MPOMOPITMOHAIICH TEMITepaTypam

10. IIpouecc Teny1000MeHa MeKAYy NOBEPXHOCTHIO TBEPAOI0 TeJla M JKMIKOCTHIO (Ta3oM):
1) Ha3pIBaeTCs TeIUIONEpeauei

2) Ha3bIBaeTCs TEIIOOTAAUEH

3) Ha3bIBaeTCs TEIIOMPOBOIHOCTHIO

4) Ha3bIBAETCS TEIIIOEMKOCTHIO

11. B ypaBHenuu HoroToHa-PuxmaHa TenjaoBoi mNoTokK:

1) npsiMO IpONIOPILIMOHAJIEH PA3HOCTH TEMIIEPATYP

2) mpsIMO IIPOIOPLIMOHAJIEH TeMIIepaTypam
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3) npsiMO IPONOPLUKOHATICH KOA(PPHUIMEHTY TeIIonepeadn

4) 06paTHO MPOMOPITMOHATICH KOY(DPHUITUEHTY TETUIONTPOBOTHOCTH

12. Koa¢pguuueHT Tennooraavu a:

1) paccunThiBaeTCS U3 KpUTEPUATHHOTO ypaBHEHUs PeitHonbca

2) paccuuTBIBAETCS U3 KpUTEPUAIBLHOTO ypaBHeHus [Ipanaris

3) paccunThIBaeTCS U3 KpUTEpUAIHHOTO ypaBHeHUs: HyccenbTa

4) paccuuThIBaeTCS U3 KpUTEpUaNbHOro ypaBHeHus [ pacroda

13. Pe:XxuM ABHKEHHS *KHJIKOCTH B CHCTEME OXJIAKICHUA AaBTOMOOMJIA:

1) namuHapHbIi

2) TypOupOBaHHBII

3) TypOyneHTHBIN

4) nTaMUHUPOBAHHBIN

14. lns1 nHTeHCH(PUKAMH NPoLecca TenJ1000MeHa:

1) MCTIONMB3YIOT MIAXMATHOE U paclpeieIEHHOE PACIIOI0KEeHHE TPYO

2) UCIIONB3YIOT IIAXTHOE U PACIIPEICTICHHOE PACIIONIOKECHHIE TPYO

3) UCTIONB3YIOT IIAXMATHOE U KOPUIOPHOE PACIIOIOKEHUE TPYO

4) UCTIONIB3YIOT MIAXMATHOE U KOPHUIOPHOE PACTIONOKEHUE TpyO

15. Tena, noryomAaKmas cnocoOOHOCTh KOTOPbIX He 3aBUCHUT OT JIJIMHbI BOJIHBI:
1) Ha3BIBAIOTCS A0COIIOTHO YEPHBIMH TEJIAMHU

2) Ha3BIBAIOTCS a0COJIIOTHO CEPHIMH TEJIaAMU

3) Ha3BIBaOTCS CEPBIMU TEIAMHU

4) Ha3bIBAIOTCS A0COTIOTHO YEPHBIMU Ta3aMu

16. B 3axkone Credana-boabumana JydencnyckaTeabHas ciocoOHocTh Tenna E:
1) mpsiMO TIPOTIOPIIMOHANIEHA TEMITEpaType BO BTOPOW CTEIICHU

2) npsiMO IPONOPLIMOHAJIbHA TEMIIEPATYPE B UETBEPTON CTENEHU

3) oO6paTHO MPOMOPIHOHATIFHA TEMITEpAType BO BTOPOH CTEIICHU

4) npsiMO NPONIOPLIMOHAJIbHA TEMIIEPATYPE B UETBEPTON CTENEHU

17. B ypaBHeHMH Temionepenaym TerioBoi MoToK:

1) mpsimo mponopiHoHaneH KO3 UIHEHTY TeTJIONPOBOIHOCTH

2) mpsiIMO IIPOIOPLIMOHANIEH Pa3HOCTH TEMIIEpaTyp

3) obpaTHO mpomnopimoHaneH K03()GUIMEHTY TeIIONPOBOIHOCTH

4) 06paTHO MPOMOPITMOHAIICH TEMITepaTypam

18. Tenj1000MeHHMKOM HA3bIBAKOT ANNAPAT, NPeIHA3HAYEHHBIH:

1) mu1st OTBOJIA TETUIOTHI OT TEIJIOHOCUTENCH

2) I MOJIBOJIa TeTUIOTHI K TeTUIOHOCUTEIISIM

3) ans cooOlIeHusl TeMIOThl OJHOMY M3 TEINIOHOCUTENEH B pe3ybTaTe €ro OTBOJA OT APYroro
TETIOHOCHUTEJIS

4) nyist cooOUIeHNs TEeMIOThl OJJHOMY M3 TEIUIOHOCUTENEH B pe3ysbTaTe ero cooOLeHus K ApY-
TrOMY TETIJIOHOCUTEIIIO

19. Jl1s1 oxJ1askaeHusi aBTOMOOMJIBLHOTO IBUTaTe 151 BHYTPEHHEro CrOpaHus:

1) HCTIONIB3YIOT pereHepaTUBHBIC TEMI000MEHHUKH

2) UCTIONB3YIOT PEKYIIEpaTUBHBIE TETUIOOOMEHHUKH

3) UCTIONB3YIOT CMECUTEIbHBIC TETNIOOOMEHHUKHU

4) UCTIONB3YIOT AKKYMYJISITOPHBIE TETUIOOOMEHHUKH

20. Jloiss npoTHBOTOKA:

1) KoHeYHas TeMIiepaTypa XOJ0HON JKUIKOCTH BCET/Ia BhIIIE KOHEYHON TeMIlepaTyphl ropsuei
KUIKOCTH

2) KOHEYHas TeMIIepaTypa XOJ0JHON JKUJIKOCTH BCET/Ia paBHAa KOHEYHOH TeMITepaTyphl ropsuei
KUIKOCTH

3) KOHeYHasl TeMIepaTrypa XOJOJHOM KUIKOCTH BCEr/Ia HUKE KOHEYHOM TeMIIepaTyphl ropsyaei
KUIKOCTH
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4) KOHEeYHas TeMIepaTypa X0JI0IHOM KUIKOCTH BCET/Ia BhIIIE HAYalIbHOM TeMIIepaTyphl ropsiueid
JKAJIKOCTH

KOMILTEKT IIPUMEPHBIX 3AJTAHUM
JJISl IPOMEKYTOYHOM aTTecTannu (3K3aMeH) M0 AUCHHUILINHE

DK3aMeH MPOBOJUTCS B BUJIE UTOTOBOI'O TECTA U PELICHUS MPAKTUUECKOTO 3a1anus. Js
BBITIOJTHEHHST OTBOAUTCA 90 MUHYT.

1. Omnpenennrte mojiesHy0 padoTy B mpoiecce, ecjiM M3MeHeHHe BHYTpeHHell 3Heprum 300
kJIK/KT, a KoJnyecTBO OoTBeAeHHOro Temia 300 k/[k/kr:

2. Onpepeante KO3(PPUIHEHT Temuioneperavn yepes3 MIOCKYI OAHOCIOMHYI0 CTEHKY, eCJIU O
1= 20 Br/(m* C), a 1=10 Br/(Mm*> C), A=1 Br/(M?> C), To;mmuna crenku 200 Mmm:

3. Onpenenure 3Hayenne Tepmuueckoro KIIJ nukiaa Kapuo, eciu p1= 13 Mlla, vi = 0,01
m3/kr, p2= 11 MIla, v2= 0,18 m3/kr:

4. OnpeneanuTe BeJINYHHY IUIOTHOCTH TEMJIOBOI0 MOTOKA OT CTEHKH K KHIKOCTH, €CJIM o =
20 Br/(M? C)rpan; ter= 80 °C; tuun = 293 K:

5. Onpeneante 3nayenune Tepmuueckoro KIIJI nukaa IBC ¢ n30X0pHbIM M0ABOAOM TEILI0-
ThI, ecsin ¢v= 0,24 kJx/Kr rpan, cp= 0,3 kJx/kr rpax, vi= 0,01 m¥/kr, t2=27°C, p2= 8 6ap:
6. B 3akone Credana-bosbumaHa JiydeucIycKaTeJIbHas Cmoco0HoCTh Tejia E:

1) npsiMo IponopLMOHaNIbHA TEMIIEPATYPE BO BTOPOIl CTENIEHU

2) mpsIMO TIPOTIOPIIMOHAIEHA TEMITEPAType B UETBEPTOM CTETICHU

3) oO6paTHO MPOMOPLMOHANIBHA TEMIIEPAType BO BTOPOU CTETIEHU

4) 00paTHO MPOMOPIIMOHAIBHA TEMIIEPATYPE B UETBEPTOM CTEIIEHU

7. Tensionepenaya- 31o:

1) mporiecc mepeHoca TeIIOThI OT TOPSYEH YKUIAKOCTH K XOJIO0THOM

2) mporiecc mepeHoca TEeIIOThI OT TOpsYel >KUAKOCTH K XOJIOAHOW yepe3 pa3Aessiolyio MX
CTEHKY

3) mporecc mepeHoca TEMJIOThl OT XOJOTHOW KHMIKOCTH K ropsiuell depe3 pas3leNsionlylo UxX
CTEHKY

4) npotuecc nepeHoca TeII0Thl OT XOJIOAHOM )KUIKOCTH K ropsueit

8. B ypaBHeHuM Teruionepenayu TenJaoBoOi MOTOK:

1) mpsimo mponoprHoHaneH KO3 UIMEHTY TeTJIONPOBOIHOCTH

2) mpsIMO TIPOIOPLIMOHANIEH PA3HOCTH TEMIIEpaTyp

3) obpaTHO mpornopiroHaieH Ko GHUIIMEHTY TEIIOMPOBOIHOCTH

4) oOpaTHO MPONOPIMOHAJTICH TEMIIEpaTypam

9. PekynepaTuBHbIM Ha3bIBAETCS TENJI000MEHHUK, Y KOTOPOIo:

1) mpoucxoauT nepeaaya TEIUIOTH OT OAHOTO TEIUIOHOCUTENS K IPYTOMY

2) mepenaya TEIJIOTHI OT OJJHOTO TEIUIOHOCHUTENS K IPYTrOMY OCYILIECTBIISIETCS Yepe3 pa3zensio-
HIYIO UX TPAHMILY paszena

3) nmepenaya TEMJIOTHI OT OAHOIO TEMNIOHOCUTENS K JPYroMy OCYIIECTBIIIETCS Yepe3 pa3lessio-
IIYIO UX TBEPAYIO CTEHKY
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4) nepenaya TEIUIOTHI OT OJJHOTO TEIJIOHOCHUTENS K JIPYTOMY OCYILLECTBIISIETCS Yepe3 pa3ieiisiio-
LY UX KUJIKOCTh

10. B aBTOMOOMJIBHBIX JBHMraTe/IsiX BHYTPEHHEIr0 CrOpaHusi peKylnepaTHBHbIC TeIJo00-
MEHHHUKHU:

1) uCroNB3yIOT ISl OXJTAXKAECHUS TOPMO3HOM CUCTEMBI

2) UCHIONB3YIOT AJIS OXJIKICHUS MOTOpa

3) UCTIONB3YIOT TSl OXJTAXKACHHUSI TIOABECKH aBTOMOOMIIS

4) UCTIONB3YIOT IS OXJIAXKIEHUSI CUCTEMBI 3aKUTaHuUs

11. {1 oxJ1axaeHus aBTOMOOM/IbHOIO ABUTaTe s BHYTPEHHEIr 0 CrTOPAHMS:

1) UCTIONB3YIOT pereHepaTUBHBIC TEIIIIO0OMEHHUKHI

2) UCTIONIB3YIOT PEKYNEPAaTUBHBIEC TEINIO0OMEHHUKHI

3) UCTIONTB3YIOT CMECUTEIbHBIE TETUIOOOMEHHUKH

4) uCONB3yIOT aKKYMYJISITOPHBIE TETIO0OMEHHUKHI

12. PereHepaTUBHBIM HA3bIBAETCS TENJI000MEHHUK, Y KOTOPOIo0:

1) nepenaya TEMIOTH OT OJHOIO TEINIOHOCUTENS K JPYTOMY OCYHIECTBIIIETCS YEPE3 pa3ieisiio-
IIYI0 UX TBEPIYIO CTEHKY

2) mepenaya TEMJIOTHI OT OJHOIO TEIJIOHOCUTENS K JIPYrOMY OCYILIECTBIISIETCS IIPU HENOCPE-
CTBEHHOM HX KOHTAaKTe

3) ropsuMii TEMJIOHOCUTEND CONTPUKACAETCS C TBEPABIM TEJIOM U OTAAET €MY TEIJIOTY, aJIEE XO-
JIOTHBIM TEIJIOHOCUTENb COMPUKACAETCS C TBEPABIM TEJIOM M BOCIPUHUMAET TEILIOTY, aKKyMy-
JUPOBAHHYIO TBEPJIBIM TEJIOM

4) TOpSYHI TETUIOHOCUTENh B3aMMOJICHCTBYET C TBEPBIM TEJIOM U PEarupyeT ¢ TEIJIOTOH, Jaiee
XOJIOJIHBIM TETJIOHOCUTEINb CONPUKACAETCS C TBEPABIM TEJIOM U BOCIHPUHMMAET TEIUIOTY, aKKY-
MYJIMPOBAaHHYIO TBEP/BIM TEJIOM

13. Jlns npsiMoTOKA:

1) KoHeYHast TeMIiepaTypa XOJ0JHON JKUJIKOCTH BCET/Ia BhIIIE KOHEYHON TeMITepaTyphl ropsuei
KUJKOCTHU

2) KOHEYHas TeMIlepaTypa XOJ0HON JKUJIKOCTH BCET/Ia paBHA KOHEYHOU TeMITepaTyphl ropsuei
KUJKOCTHU

3) KOHEYHasl TeMIepaTrypa XOJOTHOMN KUIKOCTH BCEr/Ia HUKE KOHEYHOM TeMIIepaTyphl ropsyuei
KUJKOCTHU

4) KOHEYHas TeMIepaTypa X0JI0IHOM KHJIKOCTH BCET/Ia BHIIIE HAYaJIbHON TeMIIepaTyphl ropsiaei
KUJKOCTU

14. Jl;1s1i npOoTHUBOTOKA:

1) xoHeUyHas TeMIiepaTypa XOJ0JHON JKUJIKOCTU BCEr/Ia BbIllIe KOHEUHOM TeMIlepaTyphl ropsuei
KUJKOCTH

2) KOHEYHas TEMIIEPATypa XOJIOJAHOMN KUAKOCTU BCETAa paBHA KOHEUHOM TeMIlepaTypsl ropsyeit
KUJKOCTH

3) KOHEeuUHas TeMIiepaTrypa XO0J0JHOM KHUIKOCTH BCETAa HUKE KOHEUHON TeMIIepaTypsl ropsuyeit
KUJKOCTH

4) KOHe4Has TeMIepaTypa X0JI0IHOM KUIKOCTH BCET/Ia BhIIIE HAYallbHOM TEMIIEpaTyphl ropsiueid
KUJKOCTH

15. B npouecce cxatus JIBC padora:

1) pasua dl=pdv

2) paBHa dl=pdT

3) pasna dl=dpdv

4) pasna dl=vdp

16. Kakoii nukJ peanusyercst B 1u3eabHbIx JIBC:

1) HMKII CO CMEIIaHHBIM MOIBOIOM TETUIOTHI

2) MK pu p=const

3) uuki npu v=const

4) muka Kapnao
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17. ITonBoxa TEIJIOTHI B 0€H3MHOBOM JABHraTeIe:
1) mpoxoauT mpu p=const

2) npoxoauT mpu pvi=const

3) mpoxoauT npu v=const

4) npoxoauTt npu dg=0

18. IloaBoa TenJI0THI B HUKJIE€ COBPEMEHHOI0 IN3eJIs:
1) npoxoauT npu p=const 1 v=const

2) IPOXOJUT MPHU ka=const U v=const

3) mpoxoauT npu v=const U p=const

4) mpoxoaut nipu dq=0 u v=const

19. OTBOJ TEMJIOTHLI B 0¢H3UHOBOM JBHraTeJI€E:
1) mpoxoauT mpu p=const

2) npoxoauT mpu pvi=const

3) mpoxoauT npu v=const

4) npoxoauTt npu dg=0

20. OTBOJ TEIJIOTHI B IIUKJIE COBPEMEHHOT0 JU3€eJIs:
1) npoxoaut npu p=const

2) MPOXOUT MU pv¥=const

3) mpoxoauT npu v=const

4) npoxoaut ipu dq=0

21. Ilpu c:xkaTuu:

1) TemmiepaTypa pabouero Teja maaaet

2) Temmieparypa pabodero Tena He U3MEHSeTCs

3) TemmiepaTypa pabodero Tena He BO3pacTaeT

4) Temrnieparypa pabodero Tena BO3pacTaeT

22. Ilpu pacluMpeHuu:

1) Temniepatypa pabodero Tena nagaer

2) TemriepaTypa pabouero tejaa He U3MEHSIETCS

3) TemmepaTypa pabouero Teia He BO3pacTaeT

4) remneparypa pabodero Teia BO3pacraeT

23. YaeabHasi pabora pacmipenns 1 B ©30X0pHOM nmpouecce:
1) He paBHa 0

2) paBna 0

3) paBHa |

4) paBHa 6ECKOHEUYHOCTH

23. B u3o0apHoM npouecce padoTa pacuidpeHus:
1) paBHa dl=pdv

2) paBHa dl=pdT

3) paBna dl=dpdv

4) paBua dl=vdp

24. B n3oTepMu4ecKoM npouecce padora pacliMpeHus:
1) paBua I=RT In(v2+v1)

2) pasna I=RT Inln(v2.v1)

3) paBHa I=pvin(v2 /v1)

4) paHa I=RT In(p2- p1)

25. B agmabaTHOM mpouecce:

1) (pv)*=const

2) pv*=const

3) p*v=const

4) pv'*=const

26. B nosiuTponHoM npomecce:

1) (pv)"=const
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2) pv'=const

3) p"v=const

4) pv!'""=const

27. /1y H30XOPHOI0 mpouecca:

1) noka3zarenb NONIUTPOIIBI paBeH 1

2) mokasaTeib HOJUTPOIbl paBeH 0

3) mokasaresb HOJIUTPOIIBI paBeH k

4) moka3zaresb MOJUTPOTIBI PaBEH OECKOHEYHOCTH

28. Jl1st M30TEPMUYECKOr0 Mpouecca:

1) mokazaTenb MOJUTPOIIBI paBeH 1

2) nokasarenb HoJUTpoIibl paBeH 0

3) mokazaTesb MOJUTPOITBI paBeH k

4) nmoka3zaresb MOJUTPOIBI PaBEH N

29. Crenenbio c:xkatus JIBC Ha3biBaercsi:

1) oTHOLIEHHE 0OBbEMa KaMephl CTOpaHus K 00beMy IIWINHAPA
2) OTHOLICHHE JUIUHBI KaMephl CrOpaHus K JJIMHE [IINHIpPA
3) oTHOIIEHHE 00bEeMa IUIMHIAPA K 00beMY KaMepbl CTOpaHHS
4) oTHOMICHHE 00BEMA, 3aHUMAEMOTO TOPITHEM, K 00beMY KaMephbl CTOpaHus
30. [{ukJI ¢ MOABOIOM TENJIOTHI PU MOCTOSTHHOM 00beMe:
1) peanu3yeTcs B AU3EIAX

2) peanu3yeTcs B TU3EIAX U OCH3WHOBBIX JIBUTATEISIX

3) peasiuzyetcsi B OCH3MHOBBIX JIBUTATEISAX

4) peanuzyeTcsi B OCH3MHOBBIX U Ta30BbBIX JIBUTATEISAX

IIpnMepHbIe BAPHAHTHI NPAKTHYECKOI0 32 IaHUSA
AJISl IPOMEKYTOYHOM aTTecTanuu (IK3aMeH)

K razy, 3akit0o4eHHOMY B IUJIMHJIPE C MOJBHKHBIM MOPIIHEM, MOABOAUTCS u3BHE 100
k/[x Termna. BennmunHa npou3BeneHHONW paboThl mpHu 3ToM coctaBiseT 115 kJx. Onpe-
JIETUTh U3MEHEHHUE TIOJTHOM M y/IeJIbHON BHYTPEHHEHW YHEPTUU Ta3a, €CIIM KOJIMYECTBO €ro
paBHo 0,8 kr.

Kakoe KonIM4ecTBO TEIUIOTHI HEOOXOIUMO 3aTPAaTHTh, YTOOBI HArpeTh 2 M> BO3JyXa OT
100°C nmo 500°C mpu u36pITOuHOM TIocTOsTHHOM AaBiennu 0,2 MIla? Kakyto paboty co-
BEPIIUT MpH 3ToM Bo3nyx? [laBnenue armocdeps! npuHATh paBabiM 101235 T1a. O6bem-
Has cpeaHss n3o0apHas TermioeMKkocTh paBHa 1,3 kJ[x/(m? K).

B nununape naxoaurces Bo3ayx npu nasinenuu p=0,5 MIla u remnepatype t1=400 °C. Ot
BO3/lyXa OTHUMAETCs TEIUIOTa MPHU MOCTOSHHOM JaBJICHUHM TaKUM O00pa3oM, UYTO B KOHIIE
npoiiecca ycraHaBiuBaeTcs temneparypa t2=0 °C. O0beM nuIMHApa, B KOTOPOM HaXo-
IUTCS BO3AyX, paBeH 400 1. OnpenenuTs KOJTUIECTBO OTHATON TEIJIOTHI, KOHEYHBIH 00h-
€M, M3MEHEHUE BHYTPEHHEH SHEPrMH U COBEPIICHHYIO padOTy CKaTHs. 3aBUCHMOCTb
TEIUIOEMKOCTH OT TEMIIEPATYPhI CYUTATh HEIIMHEHHOM.

8 M* Bozayxa npu p1=0,09 MIla u t;=20°C c:xumaroTcs npu NOCTOSIHHON TEMIIepaType 10
0,81 MIIa. Onpenenuts KOHEYHBIH 00bEM, 3aTpaueHHYIO PadOTy U KOJTUYECTBO TETUIOTHI,
KOTOpO€ HEOOXOAMMO OTBECTHU OT Ta3a.
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10.

11.

12.

13.

0,5 m* xkucnopona npu nasinenuu pi=1 MIla u remneparype t1=30 °C cxumarorcs nu3o-
TEPMUYECKH 10 00beMa B 5 pa3 MeHblIe HadanbHOro. OnpenenuTb 00beM U JaBlICHUE
KHCJIOPO/Ia TIOCHIE CHKaTusl, paboTy cKaTHUs U KOJMYECTBO TEIIOThI, OTHATON Yy Ta3a.

1 xr Bo3zmyxa coBepmaeT nukia KapHo B mpenenax temneparyp t1=250°C u t,=30°C.
Haueiciiee gaBnenue pi=1 Mlla, Haunusmee — p3=0,12 MIla. Onpenenuts napamer-
PBI COCTOSIHUS BO3yXa B XapaKTEPHBIX TOUYKaX, KOJMYECTBA MOABEICHHON 1 OTBEICHHOMN
TETJIOTHI, padOTy ¥ TEPMUYECKHUH K.I1.J. IIUKIIA.

JIns WaeanbHOrO MHKJIA MOPIIHEBOTO JBUTATENs BHYTPEHHETO CrOpaHHUS C IOJBOJIOM
TEIUIOTHI IIPU V=CONst ONPENEIUTh [TapaAMETPbI B XapaKTEPHbIX TOYKAX, IOTYYCHHYIO pa-
00Ty, TepPMUYECKUI K.I1.1I., KOJUYECTBO MMOABEACHHON M OTBEICHHOMN TEIUIOTHI, €CIIN JaB-
HO: p1=0,1 MIIA; t;=20°C; €=3,6; A=3,33; k=1,4. Pabouee Teno — Bo3ayx. Terioem-
KOCTb MIPHUHSATH MIOCTOSHHOM.

B nukie mopimHeBOro ABWUraress BHYTPEHHEIO CrOpaHHsA C MOJBOJOM TEILIOTHI IIPU
v=const CTENeHb CXKaTHs £€=5, CTENECHb yBEIWMUEHUsS naBieHus A=1,5.0npenenuts Tep-
MUYECKHH K.II.JI. 3TOro IUKJIa, a Takke nukiaa KapHo, coBeplaronierocss mpu TeX ke
npeaenbHbIX TeMiepatypax. Pabouee Teno — Bo3ayx. TemnoeMKocTh IpUHATH OCTOSH-
HOM.

[Toctpouth Tpadk 3aBHCHMOCTH TEPMHUYECKOTO K.M.JI. OT CTEHCHHW CXKATHs IS ITUKJIa
HOpLHHeBOI‘O IOBUTATCIIA BHYTpeHHeFO CFOpaHI/I}I C IMOABOJAOM TCILJIOTHI HpI/I v=const JUTA
3HaueHuit € ot 2 g0 10 mpu k=1,37.

TemmnepaTypa BOCIUIAaMEHEHHS TOIUIMBA, T0JIaBa€MOT0 B IWJIMHJP ABUTATENS C M300ap-
HBIM TI0JIBOJIOM TerIoThI, paBHa 800°C. OnpenenuTs MUHUMAIHHO HEOOXOAMMOE 3HaUe-
HUE CTENICHU CKaTus €, €CIIM HadyallbHasl TemnepaTtypa Bosayxa t1=77°C. CxaTue cuuTaTh
aguabatHeiM, k=1,4.

IIpn wucnblTaHMKM [ABUTaTeineld BHYTPEHHEIO CrOpaHUs LIUPOKUM PpacCIpOCTPAHEHHUEM
MOJIB3YIOTCS TaK Ha3blBaeMble TUAPOTOpMO3a. PaboTa aBUraTens nmpu TOPMOKEHUHU Tpe-
BpallacTcs B TEIUIOTY TPEHMs, U M1 YMECHBLUICHUS HArpeBa TOPMO3HOIO YCTPOMCTBA
NPUMEHSIIOT BOJsHOE oxJaxaeHue. OmnpenenuTh 4acoBOil pacxo/ BOJIbl Ha OXJIAXKIEHUE
TOpPMO3a, €CJIM MOILHOCTh ABurareis paBHa N=33 kBT, HauanpHas TeMIiieparypa BOJbI
t’s=15 °C, xoHeuHass — t*“4=60 °C; npuHATH, YTO BCS TEIJIOTA TPEHUS NEpPEAAeTCI OXJIia-
JKIAIOIIEN BOJE.

[Ipu ucneiTanuy GEH3MHOBOTO ABUTATENS OBLIO HAMIEHO, YTO YACTbHBINA PacXo]] TOTLIN-
Ba paBeH 231 r/(kBt-4). Onpeaenuts 3QGHEKTUBHBIN K.I1.Jl. 3TOTO JIBUTATENs, €CIIH TETI-
nora cropanus TormBa Q"=41000 xJ[x/kr (9800 kkan/kr).

ABTOMOOWIB Maccolt 1,5 T ocTaHaBIMBaeTCs MO/ ICHCTBUEM TOPMO30B Tpu cKopocTu 40
KM/4. BBIUUCINTE KOHEUHYIO TeMIIepaTypy TOPMO30B ty, €CIM MX Macca paBHa 15 Kr,
HavanpHas TeMmmeparypa t1=10 °C, a TeII0eMKOCTh CTalH, U3 KOTOPOM H3TrOTOBJIEHBI
TopMo3HbIe yacT, paBHa 0,46 x/[x/(kr-K). [lorepsmu TEmIOTH B OKPYXKAIOIIYIO CPEAY
npeHeopeyb.
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29.
30.

31.
32.
33.

34.
35.

36.
37.

HpnMepHme BOIIPOCHI AJIfl MOATOTOBKH K YCTHOMY OIIPOCY AJf TEKYIIEro KOHTPOJIsA
Mo JTMCHMIIJINHE

Pa3zpen 1

Uto Takoe TepMOAMHAMUYECKAS cucTema?

Uewm oTiinuaeTcs peaslbHbII ra3 oT U1eanbHOIro?

Urto xapakTepusyer Temneparypa?

Kakue TeMnepaTypHble HMIKaIbl IPUHATHI B HACTOSIIIIEE BPEMSI M KAK OHU CBS3aHbI MEX]Y
co00it?

Urto Takoe naBneHue raza?

[lepeuncnrre eqUHULIBI U3MEPEHUS JABICHUS U IPUBEIUTE CBSA3U MEXIY HUMHU?

Uto Takoe BHYTPEHHSSI SHEPTHsi?

Yro Takoe sHTaNbIUA?

UYro Takoe sHTponusA?

. Hanumure ypaBuenue Knaitnepona mis 1 kr rasa.
. Hanumure ypaBHenue MenneneeBa-Kianelipona a1 npou3BOIbHOTO KOJIMYECTBA rasa,

BBIPKEHHOT'O B KMOJISIX.

Hanummure ypaBHenne MeHnaeneeBa-KnamneiipoHa Jijis IpoM3BOJIBHOTO KOJIMYECTBA Ta3a,
BBIPAKEHHOI'0 MACCOM.

Hanummure ypaBHenne Ban-nep-Baanbca v mOSCHUTE CMBICT COCTABIISIOLIUX.
Hanummre BeipakeHUE EPBOTO 3aKOHA TEPMOIUHAMUKH B U depeHnransHoi Gpopme
yepe3 BHYTPEHHIOK SHEPTHIO.

Hanummre BeipakeHUE MEPBOTO 3aKOHA TEPMOIUHAMUKH B U depeHnransHoi Gpopme
4yepe3 HHTAIBIUIO.

Jaiite onpeneneHust MEXaHN4eCKOH paboThl, pabOThI MPOTAIKUBAHUA U BHELTHEH MOJIe3-
HOI paOOTHI.

Hanummre BepakeHUE MTEPBOTO 3aKOHA TEPMOJIMHAMUKH B UHTETPAIIBHOMN (opMe.

Yo Takoe TenI0EMKOCTh?

Kaxkue Buabl ynenbHoM TemIoéMKOCTH Bbl 3HaeTe? [IpuBeante ux pa3MepHOCTb.

Kaxoit u3 hakTopoB oKka3pIBaeT HaMOObIIIEE BIUSHUE HA TETUIOEMKOCTD ra30B?

. Kakumu cooTHomeHusIMU cBsizaHa M300apHas U H30XOpHAas TEIUIOEMKOCTH?
22.
23.
24.
25.
26.
27.
28.

Kak ompenensieTcst KOIU4ECTBO TEIJIOTHI B MPOIIECCE C UCTIOIb30BaHUEM TETNIOEMKOCTH?
Kak B o0miem ciyyae onpenensieTcss MexaHudeckasi pabota, coBepinaemMas B mpoiecce?
Kaxk onpenensiercss naMeHeHnE BHYTPEHHEH SHEPTUU B JTI000M mporiecce?

Kak onpenensieTcss u3MeHEHNE SHTANBIUH B TIOOOM Tporiecce?

Kak B 00mieM ciydae onpenensieTcss i3MEeHEHUE YHTPOIIMHU B mporiecce?

Uto Ha3bpIBaeTCs NaplUaIbHBIM JABJICHUEM ra3a, BXOSIIET0 B CMECh?

Kak cBsi3ana yHuBepcasibHas ra3oBasi IOCTOSIHHAS U Ta30Basi IOCTOSIHHAS ONPEICIIEHHOTO
raza?

Yrto Takoe ynenbHbIE MACCOBBIC B OOBEMHBIC JTOJIM Ta30BOM cMech?

Kaxk onpenenuthb 3HaueHHE ra30BOM MOCTOSIHHOM CMECH 10 3HAYEHUSIM Ta30BbIX MTOCTO-
SIHHBIX KOMIIOHEHTOB?

Urto Takoe TepMOAMHAMUYECKUH TIpoliecc?

Hanummure ypaBHeHUE MOJIUTPOMHOIO MpoIEcca.

Hanumure cooTHOLIEHUsT MEXAY MapaMeTpaMu COCTOSIHHS B HadyaJle U B KOHIIE MOJIUT-
POIIHOTO IpoIecca.

Kak onpenensiercst paboTa B HOTUTPOITHOM IMPOIIECCE C UCIIOIB30BAHUEM MTAPaMETPOB P U
v?

Kak onpeznensiercs pabora B n306apHOM nporiecce?

Kaxk onpenensiercst pabota B u30TepMHOM Tiporiecce?

Kak onpenensiercs pabora B aguadbaTHoM nporuecce?
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38.
39.
40.
41.
42.
43.
44.

45

46.

47.
48.
49.
50.
51.
52.
53.

54.

NNk

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Uemy paBHO U3MEHEHHUE YHTAIBITUU H300apHOTO TIporecca?

Yemy paBHO U3MEHEHHE BHYTPEHHEH SHEPTHH anadaTHOTO mpoiiecca?
KakoBo 3HaueHue nmokaszaTesnsi OJUTPOIIBI JJI1 U30XOPHOIO Mpoiiecca?
3HaveHHe MmoKa3aTess MOJUTPOTBI Il H300apHOTOo TMporecca?
3HaveHue MoKa3aTess NOJUTPOIBI JUIsl ©K30TEPMUUECKOTO mpolecca’?
3HaueHue MoKas3aTess NOJUTPONBI Ui aauadaTHOro npouecca’?

UTto Takoe XxapaKTEepUCTHKA MOJIUTPOIHOTO Mporecca’?

. Kak OMpeaACIICTCA TCIINIOEMKOCTD IMOJIMTPOITHOI'O ITPOIECCa € UCIIOJIb30BAHUEM €TO Xa-

PaKTEPUCTUKU?

Kaxk onpenensiercs TenI0eMKOCTh OJUTPOITHOTO MPOLECCA C UCIOIb30BAaHUEM €r0 I10-
Kazarens?

Kak onpenensercs mokas3areisb MOJIUTPOIIBI IO €ro XapakTepUCTUKE?

Kak onpenensiercs xapakTepucTuKa MOJIUTPOIIHOTO MPOLiEcca IO €ro NoKa3aTeo?
N300pa3uTte W30XOpHBIN Tpoliecc B KoOOpAWHATa p-v U T-s.

N306pa3ute n306apHbIil mporecc B KoopanHaTax p-v u T-s.

N300pa3uTte W30TepMUYECKHI MPOIECC B KOOPAUHATAX P-V U T-s.

N3o6pa3ute aguabaTHbI Mporece B KOOpAUHATaX p-v U T-s.

Hapwucyiite n306apHbIii 1 H30XOPHBINA MPOIECCHl B T-S KOOPAMHATAX U 0OOCHYHUTE COOT-
HOILIEHUE UX B3aMMHOTI'O MOJIOKEHUS.

Hapwucyiite annaGaTHbII 1 ©30TEPMHBIN MPOIIECCHI B P-V KOOPJIMHATAX U OOOCHYUTE CO-
OTHOLIEHHE UX B3aUMHOTO ITOJIOKEHMSL.

Pazmea 2.

Kakwue cymiecTByroT BUIbI TeI000MeHa U (pru3ndecKas CyIIHOCTh PeoOpa3oBaHus B
HUX SHEPIrUu.

Uro Takoe TeMIiepaTypHOE MOJIE U TEMIIEPATYPHbIN IpaiueHT?

JlaliTe onpeseneHne TEIIOBOTO MOTOKA MPH TETNIOOOMEHE.

VYpasHenue Oypbe 171 TEIIONPOBOAHOCTH.

Ot 4ero 3aBUCUT KO3(P(GUIMEHT TETIOMPOBOIHOCTH?

[omyuure BeipaxkeHue ko3¢ PUIHEHTA TEIIONPOBOJHOCTH MHOTOCIOWHON TIOCKON
CTEHKH.

3akon Herorona-PuxmMana i1t KOHBEKTUBHOU TEILIOOTIAYU.

[lepeuncnure oCHOBHBIE (PAKTOPHI OMPEEIAIONINE TEIIO0TAAUY.

Uro Takoe KpUTepHalbHbIE YPaBHEHUS TEIUIOOTIA4uN?

3akon Credana-bonbimana ydrcToro TermiooOMeHa.

Uro Takoe oTpakaTesbHas U MMOTJI0NIaTeNIbHask CIIOCOOHOCTDH Tena?

Urto Takoe Tertonepenaya’?

Kakwue cymecTByroT criocoObl HHTEHCU(UKALUY Teruionepenayn?

UTo Takoe TepMUYECKOE COTPOTUBIIEHUE?

[omyunrte BelpaxkeHue ko3¢ uIenTa Teraonepeaayu JUIst MI0CKON CTEHKH.

Jaiite onpenenenrne KpUTHUECKOMY TUMETPY U30JIALUN TPYOOIIPOBOIOB.

Uro Ha3bIBaeTCS TEIIIOOOMEHHBIM anmaparom?

[lepeuncnure 0OCHOBHbIE KOHCTPYKIIMH TEMJI00OMEHHBIX anmnapaToB?

Kakwue cymecTByroT cxembl IBUKEHHUS B TEITIOOOMEHHBIX anmaparax?

Urto Takoe ycIIOBHBIE (BOISIHBIC) SKBUBAJICHTHI TOPSUEH U XOJIOHON KHUIAKOCTEH?
Uro Takoe TeMnepaTypHbIil Harop B TEIUIOOOMEHHOM anmnapate?

3anummuTe ypaBHEHHE TEIJIOBOTo OajaHca TEII00OMEHHOTO anmapara.

Kak onpenenuts KOHEYHBIC TEMIEPATYpPHI JKUAKOCTEH B TEINIOOOMEHHOM ammnapare ¢
MPSAMOTOKOM?
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Pa3zgen 3

Uro Takoe npsiMoit 1 0OpaTHBINM UK TEIUIOBON MAITHBI?

BriBequte Boipaxkenue miis pacuera repmudeckoro KITJI npsimoro nukia.

BriBenuTe 000011I€HHOE BBIpXKEHUE AJISI OTPECIICHUs XOJI0UIBHOTO KO hUIIUeHTa
N3o6pazute nukn Kapro B koopauHaTax p-v u T-s ¢ ykazaHHEM MPOIECCOB, COCTABIISA-
IOILIUX ITUKJL.

BeiBenure 7 uukia Orro.

BeiBenute p.uuxiia OtToO.

BeiBenute nr1uukna JIuzens.

BeiBenure p.uukna JIusens.
BeiBenure 7 1nukia TpuHkIepa.

. BeiBenure p.uukna Tpunkiepa.
. I3obpasurte ki OTTO B KOOpAMHATAX P-V U T-s ¢ ykazaHHWEM IMPOIIECCOB, COCTABIISIO-

HIUX UK.
N3o6pazute nukn uzens B koopauHaTax p-v U T-s ¢ yKa3aHHEM MPOIECCOB, COCTABIISA-
IOILIUX ITUKJL.

N3o00pazute nukn TpuHKIEpa B KOOpAUHATAX p-V U T-S ¢ yKa3aHHUEM MPOIEeCCOB, CO-
CTaBJISIOIINX ITUKIL.

Hanmmure ypaBHeHHne coctosiHus Ban-nep-Baanbca v mosicHUTE CMBICI COCTaBISAOIINX.
Hanumure Boipakenue npasuia ¢a3 ['n60ca.

Yro Takoe cydmumanusi?

Uro Ha3bIBaeTCs TPOWHOM TOUYKOM BelecTBa?

Yrto cobo¥i peACTaBISIET CTENIEHb CYXOCTH BOJISTHOTO mapa’?

Uro Ha3pIBaeTCs TEIIOTOM MapooOdpazoBaHus?

Kak onpenensiercst 3HTaIbINS BIAXHOTO mapa?

. Uto coboii mpecTaBisieT Cyx0oi HAChIEHHBIH nap?
22.
23.
24.

UYrto coboii IpeACTaBISIET BIAKHBIN TIap?

Uro coboil npencTaBisieT neperpersiid nap?

N3o00pa3ute Ha quarpamme T-s poriecc mepexoaa BoAbl B IEPETPETHIN Map MPH MOCTO-
STHHOM JJaBJICHUH, yKa3aB XapaKTEePHbIC TOUKH, U JaiTe Tpaguueckoe NpeacTaBIeHue
TEIJIOTHI TAPO0OPa30BaAHUSI.

N3o6pa3ute Ha nuarpamme h-s u300apHbIif porece nepexoaa BoIbl B EpErpeThiil map ¢
yKa3aHHEM XapaKTEePHBIX TOYEK U JIaiiTe rpapuueckoe NpecTaBlIeHue TEIIOTh Tapoo0-
pa3zoBaHusl.

Yto Takoe abCONMIOTHAS BIaXKHOCTh BO3/IyXa M KaKOBBI €€ U3MEpEHHUsI?

Urto Takoe OTHOCUTENbHAS BIAXKHOCTh BO3yXa U B KAKUX €UHHUIIAX OHA NU3MepseTCs?
Yo Takoe BIarocoAep;KaHue Bo3ayxa U KaKOBbI €JUHULIBI €€ U3MEPEHUs?

UYro Takoe BIaroeMKOCTh BO31yXa U KaKOBbI €IMHULIBI €€ U3MEPEHUS?

Kak M0>XHO paccuuTaTh BIarocoJepkaHue Mo napuuagbHOMy JaBIEHUIO napa?

[ToueMy paznuyaroTcs MOKa3aHUs «CyXOro» U «MOKpPOT0» TEPMOMETPOB, [IOMEIICHHBIX B
HEHACBIIICHHBIN BO3MYyX?

[Ipu kakoM yCIOBHH ITOKA3aHUS «CYXOI0» U «MOKPOI'0» TEPMOMETPOB BO BIaKHOM BO3-
JlyXe COBIAat0T?

o kakoit popmyre onpenensiercst yaeabHasi SHTAIBIUS BIAKHOTO BO3yXa, U B KAKUX
€IMHUIIAX OHA U3MepsieTcs?

HanumuTe BbIpakeHne MepBOro 3akoHa TEPMOJAMHAMUKY JUISI TOTOKA rasa B 1uddepen-
UagbLHOM opme.

UTto nmoHUMaeTCs 1MoJ1 pacnojaracMoi paboTol Mpy UCTEUCHUH Ta30B M KaK OIpeaesieT-
csl e€ 3HaUeHue pu aaruabaTHOM UCTEUEHUH?

Uro Takoe KpUTHYeCKasi CKOpOCTb IIPH UCTEUEHUH YEPE3 CY>KUBAIOIIIEECS COILIO, U KaK
ONpeAeIIsieTcs €€ 3HaUYeHHe?
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N3o6pa3zute comyo JlaBais U yKaKuTe, C KAaKOW HENbI0 OHO PUMEHSIETCS.

Urto Takoe apoccenupoBaHue?

[Ipu xakoM ycinoBHM TEMIIEpATypa ra3a B MPOLECCE APOCCENNPOBAHUS pacTeT?

ITpu KaKOM yCJIOBUUM TEMIIEpaTypa ras3a B IIPOLECcce APOCCETUPOBAHNUS TaNACT?

[Ipu xakoMm ycinoBHM TeMIEpATypa ra3a B IPOLECCE APOCCETNPOBAHUS OCTAETCS TOCTO-
SHHOU?

UYro Takoe MHBEPCHUS IPU APOCCETUPOBAHUN?

. 1300pa3ute TeOpeTndecKyr0 MHIMKATOPHYIO AMarpaMMy MOPLIIHEBOIO KOMIIpEccopa C
YKa3aHHUEM IIPOLIECCOB, COCTABIISIOMINX LIUKIL.

UTto Takoe uaeanbHbId KOMIIpeccop?

Hanumure BbipakeHne paboThI 32 IIUKJI B HI€AIBHOM KOMIIPECCOpe MPU U30TepMHYE-
CKOM CKaTHUH.

HanumuTe BoipaxkeHne paboThl 3a IIUKJI B HICATEHOM KOMIIPECcCope MpU ainabaTHOM
CKATHH.

C kaxoil LieIbI0 IPUMEHSAETCS MHOTOCTYIIEHUATOE CKaTHeE B KOMIIpeccopax?
N3o006pazute nukn PerknHa B koopauHaTtax T-s ¢ yKa3aHHEM MPOIECCOB, COCTABIISIONINX
LUKJI.

N300pa3ute nukn PeHknHa B KoopAMHATax h-s ¢ ykazaHHEM IIPOLECCOB, COCTABIISIOIINX
LUKJI.

Hanummre Boipaxenne g KITJ] uukna Penkuna.

Kakwue cymiecTByroT criocoObl noBbIlieHNs 3QGEKTUBHOCTH LuKiIa Penknuna?

Yro Takoe Termodpukams?

Nzo6pazute nukia ['TY ¢ n306apHBIM MOABOIOM TEIUIOTHI C YKa3aHHUEM MTPOIIECCOB, CO-
CTaBJIAIOIINX UK.

Hapucyiite npunnunuansayio cxemy I'TY u naiite pacummdpoBky 0003HaueHui Ha cxe-
Me€.

HapucyiiTe npuHIMIIHANBHYIO CXeMY ITapOCHIIOBON YCTAaHOBKH U JIaliTe paciIn(poBKy
0003HaueHMI Ha cxeme

Hapucyiite npuHIMIHANIBHYIO CXEMY IaPOBOK KOMIIPECCOPHOU XOJIOAWIBHOW YCTaHOBKH
U faiTe pacmupoBKy 0003HAUYCHHI Ha CXEMe.

Hapucyiite npuHIMIHAIBHYIO CXEMY BO31YIIHOW KOMIIPECCOPHOU XOJIOAWIBHON yCTa-
HOBKH M JIaliTe pacim(ppoBKy 0003HAYCHUH HA CXEME

HapucyiiTe npuHIMIUATBHYIO cXeMy a0COpOLIMOHHON XOJI0JMIIbHONW YCTAHOBKH U JIalTe
pactuudpoBKy 0003HAUYCHHI Ha CXEME.

Uro Takoe BbICIIAs U HU3IIAS TEIJIOTAa CrOPaHMsI TOIUIUBA?

UTto Takoe yCiI0BHOE TOTUIMBO?

Kaxue npoayKThl cropaHusi OTHOCSTCS K BpEIHBIM?

[lepeuncnure OCHOBHBIE TAPHUKOBBIE T'a3bl, 00pa3yIOLIE B IPOLECCE CTOPAHMSL.

. Haiite onpenenenune kodpduurenTa n30bITKa BO3/1yXa B MPOLIECCE CrOPaHUs?
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