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1 Ilnannpyempblie pe3yjbTaThbl 00y4eHHS 10 IMCIUIIUHE, COOTHECEHHbIEe
¢ ycranoBjeHHbIMU B OIIOII BO nunaukaTopaMu 10CTHKEHUS KOMIIe-

TeHIUH

1.1 Ilepeyenb KoMneTeHUHiH, GOPMUPYEMBIX YUeOHOM THCUMTILINHOMN

Koa u HauMeHoBaHue KOMIETeHIUHU

NHaukaTopbl JOCTHKEHUSA KOMIIeTeH M i
I[lnanupyemble pe3yJbTaThl 00y4eHUs

YHnBepcaanaﬂ KOMIICTCHII A

VYK-2 CrniocoOeH ynpaBisiTh IPOSKTOM Ha BCEX JTa-
Max ero XU3HEHHOTO IHKIIa

3nathb (3): MPUHITAIIE B METOABI CHCTEMHOTO
MOJIX0J1A.

Ymetsb (Y): OCYHIECTBIATh KPUTUYECKUM aHa-
JIU3 TIPOOJIEMHBIX

CUTYyallMii Ha OCHOBE CCTEMHOTO MOJIX0/1a,
(opMHPOBATH BO3MOXHBIC BAPUAHTHI PEIICHHUS
3aja4.

Baaners (B): cucTeMHBIM MOJX0I0M MPHU aHa-
nu3e

MPOOJIEMHOM CUTYaIlUU ¥ METOIUKOM €€ TeKOM-
MO3UIIMU Ha OTAEJIbHBIC 33]]a4H;

METOJIUKOM BBIPA0OTKU CTPATETUN PEIICHUS
MIOCTABJICHHON 3a/1a4yu.

OomenpodeccuoHaIbLHASI KOMIIETEHIIUSI

- BJIAACHUECM HAyY4YHbIMU OCHOBaMMU TCXHOJIOI'HU-
YCCKUX IIPpOHCCCOB B obnactu 9KCILUTyaTauuun
TPAHCIIOPTHO-TCXHOJIOTMYCCKUX MallMH U KOM-

wiekcos (OITK-2)

3HaTh: COBPEMEHHBIE TEXHOJOTUYU PELIECHUS
MH)KEHEPHBIX 3a/1a4 C UCIOJIb30BAHUEM: OC-
HOBHBIX 3aKOHOB TEIUIOTEXHHKH; TEIUIO(H-
3UYECKHE CBOMCTBA ra3oB W Ilapa; aHaJIW3
TEPMOJMHAMHYECKHUX IPOLIECCOB U LIHKIIOB
TEIUIOBBIX MAIllMH; METOJBl pacdera Hje-
QJIbHBIX ILUKJIOB JIBUraTelell BHYTPEHHETO
cropanus (/IBC);ocHOBBI pacuera ra3oTyp-
OMHHBIX W TApOTYpOMHHBIX YCTAHOBOK,
KOMIIPECCOPOB U XOJIOAMJIBHBIX MAIllUH; OC-
HOBHbBIE 3aKOHBl TEPMOJMHAMHKHU Ta30BBIX
IIOTOKOB; OCHOBHBIE COOTHOILIEHUS AJIS pac-
yeTa MPOLECCOB Iepeiaunl Tela; METOANKU
TEIUIOBOI'O pacyeTa TermI00OMEHHBIX arra-
paros.

YMeTh: NIPUMEHSATh COBPEMEHHBIE TEXHOJIO-
THHA pEIIeHUs] WH)KEHEPHBIX 3aJad C WC-
MOJIb30BAaHUEM: OCHOBHBIX 3aKOHOB TEIUIO-
TEXHUKW; OCHOBHBIX  TEIUIO(PU3UIECKUX
CBOWCTB ra3oB U Iapa; aHaJu3a TEPMOIMHA-
MHUYECKUX TPOIECCOB M IIMKJIOB TETUTOBBIX
MallliH; METOJIOB pacyeTa MAealbHbIX IIHK-
JIOB JBWTaTeNieil BHYTPEHHETO CTOpaHUS
(ABC); ocHOB pacuera ra3oTypOMHHBIX HU
NapoTypOMHHBIX YCTaHOBOK, KOMIIPECCOPOB
Y XOJIOIMJIbHBIX MAIlliH; OCHOBHBIX 3aKOHOB
TEPMOJMHAMHKH Ta30BBIX ITOTOKOB; OCHOB-
HBIX COOTHOILIEHHWH Ul pacyeTa MpOLECCOB




nepeaadyun Teijia, MCTOAUKH TCIIJIOBOI'O pac-
yeTa TEII000OMEHHBIX armaparoB.

Buaaners: ciocobamMu mpUMEHEHHs COBpe-
MEHHBIX TEXHOJOTUH pelIeHNs] HHKEHep-
HBIX 32/1a4 C MCIIOJIb30BAaHHEM: OCHOBHBIX
3aKOHOB TEIUIOTEXHHUKH; OCHOBHBIX TETLIO-
(U3MUeCKUX CBOICTB ra30B U MMapa; aHAIN3a
TEPMOJMHAMHYECKHX ITPOIIECCOB H IIUKIIOB
TCIJIOBBIX MAalllMH; MCTOJO0B pacucTa uJac-
aJIbHBIX IIUKJIOB JIBUTATEINICH BHYTPEHHETO
cropanus ([IBC); ocHOB pacueTa razotyp-
OWMHHBIX ¥ TApOTYpOMHHBIX YCTaHOBOK,
KOMITPECCOPOB U XOJOAUJTIBHBIX MAllINH,; OC-
HOBHBIX 3aKOHOB TEPMOJMHAMHKH I'a30BBIX
IIOTOKOB, OCHOBHBIX COOTHOIIICHHH AJig pac-
YeTa MPOIIECCOB Mepeaauy TeIla; METOAUKU
TEIJIOBOT'O PAacyeTa TeII000OMEHHBIX ara-
paToB.

- TOTOBHOCTBIO TIPUMEHSTh CUCTeMY (pyHIaMeH-
TaJbHBIX 3HAHUHA (MaTeMaTHYECKUX, €CTECTBEH-
HOHAYYHBIX, WH)XCHEPHBIX M SKOHOMHYECKHX)
U1 UAeHTU(UKaIUM, (OPMYJIHPOBAHUS U pe-
LIEHUS] TEXHUYECKUX U TEXHOJIOTMYECKUX IpO-
6nem HKCIUTyaTaluu TPaHCIOPTHO-
TEXHOJIOTMYECKUX MalluH 1 Komiuiekcos (OIIK-

3)

3HaTh: - 3aKOHOMEPHOCTH HCIIOJIb30BAHUS
TEIUIOBOM SHEPrUU B TEXHOJIIOTMYECKUX
mpoueccax, CBSI3aHHBIX C paboTOl Tuipo-
IPUBO/IOB, KOMIIPECCOPHBIX  YCTaHOBOK,
JIBUTaTeIell BHYTPEHHEr0 CropaHusi U TeX-
HOJIOTHUYECKOT0 000pYyZ0BaHMs HCIIOJIb3Yye-
MOr0 B TPAHCIOPTHBIX M TEXHOJIOTMYECKHUX
MallliHax, 1 000py10BaHUU

YMerb: - COBEpILIEHCTBOBaTh TEIIOBBIE
TEXHOJOTMYECKHE IPOLECCHl C LENBI0 TI0-
BbIIlIeHUs 3 (HEKTUBHOCTH MPOU3BOJICTBA;
Buaaners: noHsTHEM 00 OCHOBax 3HEPro-
cOepexxeHMsl; TpeACTaBIEHUEM O TeIUIo-
o0ecrneyeHnH NpenpusTUA aBTOMOOMIIBHO-
IO TPAaHCIIOPTA;

IIpodeccnonanbuas

KOMIICTCHIUSA

- BJJaACHUEM 3HAHUAMU HaHpaBJ'IeHI/II\/'I TIOJIE3HOT'O
HCIIOJIb30BAaHUA TIPUPOAHBIX PECYpPCOB, SHEPTHUU
U MaT€puajioB IIPU IKCILUTyaTaluu, PEMOHTEC U
CCPBUCHOM O6CJ'Iy)KI/IBaHI/II/I TPAHCIIOPTHBIX U
TPAHCIIOPTHO-TCXHOJIOTMYCCKUX MAIlMH M 00o0-
PyYAOBaHUA PA3JIMIHOIO HA3HAYCHUS, UX arpera-

3HaTh: - NpUHLUIB PabOTHl U KOHCTPYK-
UM pa3IMYHbIX aNMapaToB, CIyXalluxX Ui
1esnei mpeoOpa3oBaHMs YHEPTUU TOIJIMBA B
TEIUIOBYIO U TEIUIOBOW PHEPIrUU B MEXaHU-
YeCKY10; TEIJIOTEHEPUPYIOIIUEe yCTPOUCTBA,
XOJIOAUIIBHYIO U KPUOTEHHYIO TEXHHUKY

TOB, cucteM H neMenToB ([1K-12)

YMertsb: - popMyIHpOBaTh 3a/lauu Ui pas-
pabOTKH TEIJIOTEXHUYECKUX YCTPOMCTB.

Buaaners: - cnocod0amMu 5KOHOMUH TEIUIOBOU
SHEPTUH PUMEHUTENTBHO K
TEXHOJIOTUYECKOMY 000PY/IOBaHHUIO CEPBHUC-
HBIX IPEIIPUITUNA, TPAHCIOPTHBIX U TEXHO-
JIOTUYECKUX MAIlIMH;




2. llesn 1 3a1a4M 0CBOEHHS YU4eOHOM JMCHUIIIMHbI, MECTO JHCIUIIIUHBI
B cTpykrype OIIOII BO

Jucnummrnaa «TemmoTexHrukay OTHOCUTCS K AuciumInaaM 0a30Boii yactu OITOIT BO.
3HaHUI U HaBBIKH, ITOJYUYCHHBIC ITPU N3YUCHNN NUCHUIIIINHBI «Tennorexuu-
Ka» IO3BOJIAIOT CO34aTh TCOPCTUIYCCKYHO OCHOBY U IMPAKTHUYCCKHUC HABBIKH TCPMO-
JTUHAMAYECKOTO aHaimmM3a OyayIeMy OakajiaBpy JUTsl PEIICHHs] MHKEHEPHBIX 3a7a4
NpU  JKCIUTyaTallud, TEXHUYECKOM OOCITY>KMBAHUM U PEMOHTE TpPaHCIOPTHO-
TEXHOJIOI'MYE€CKUX MallluH U O60pyHOBaHI/IH Pa3IMYHOr0 Ha3HAYCHU .
Heab: GopmupoBanmne odmenpohecCHOHATBHBIX KOMIIETCHIIUN, TEOPETUIECKUX 3HAHHMA
U TPAaKTUYECKUX HABBIKOB MCIOJIH30BAHUS 3aKOHOB COXPAHEHUSs, MPEOOPa3OBaHMs U Iepelavn
SHEPTUU M MACChl B CHCTEMaX, MEXaHU3Max M arperarax, CBA3aHHBIX C TEINIO0OMEHOM, peoldpa-
30BaHMEM U HCIIOJIb30BAaHHEM YHEPTUH; TEPMOJAMHAMUYECKUX OCHOB BBICOKOA((EKTUBHOTO HC-
IMMOJIb30BAHUA JHCPIrETUYCCKUX M MATCPHAIIBHBIX PECYPCOB B TPAHCIIOPTHO-TCXHOJIIOTHYCCKUX
MallmHaX ¥ 000pyI0BaHUsI PA3IMYHOTO HA3HAYCHUSI.
33}13‘[“: MOJIYUYCHHUEC TCOPCTHICCKUX 3HAaHUH U IMPAKTUYCCKUX HABBIKOB paCYCTHOI'O aHaA-
JM3a 10 CJCIYIOIIUM pa3zieiiaM TEIUIOTCXHUKH:
— Teriopu3nvYecKue CBOMCTBA pabounX TeI;
— yYpaBHEHUS COCTOSHHS UJICaTbHOTO M PEAbHOTO T'a3a;
— 3aKOHBI TEPMOJIMHAMHUKH;
—  TEPpMOJUHAMHUYCCKUC IMPOUCCChI U THUKIIbI,
— nuddepeHnranbHbIe YpaBHEHUS TEPMOAMHAMUKHY;
— BOJSHOM IIap U €ro XapaKTePUCTUKH;
— TEpMOJUMHAMHKA Ira30BbIX IIOTOKOB;
— TOIIJIMBO U OCHOBLI TCOPHUU I'OPCHUA,
— HOHUKJIBI KOMIIPECCOPHBIX MAlIWH,
— IUKJIBI JIBUTATENeil BHYTPEHHETO CrOPaHus;
—  IUKJIBI Ta30TYPOMHHBIX U MapOTYPOMHHBIX YCTAaHOBOK;
—  XOJIOIWIJIbHBIE IUKITBI,
— TepMOAMHAMHYECKHE MPOIECCH BO BIAKHOM BO3/IyXE€;
—  Teopus TEIUIONPOBOIHOCTH; KOHBEKTUBHBIH TETJIOOOMEH;
—  TeIJI00TAaYa;
— KOHJACHCaAIuA U KUIICHHUC,
— OCHOBBHI pacyeTa TeII000MEHHBIX alapaTos;
— TEIIo- U MaccooOMeEH B ABYXKOMIIOHCHTHBIX CpEaax;
—  TEII000MEH U3IIy4EeHHUEM;
—  CJIOXHBIH TEIIJI0O0OMEH;
— DJHEPreTUYEeCKHe W DKOJOTHUYECKHE MPOOJIEMBI, CBA3aHHBIC C MPOILECCAMU MPE0d-
pa3oBaHUs YPHEPTUH;
— OCHOBBI 3HEProcOepeKeHusl.



3. O0beM yueOHOI JUCUMIIIMHBI B 324eTHBIX eJMHUIAX C YKA3aHHEM KOJIHYeCcTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aomuxcs ¢ npenoaaBa-
TeJieM (10 BUAAM y4eOHBbIX 3aHATHH, TEKYIIMA M IPOMEKYTOYHBIN KOHTPOJIb 10 TUCIH-

IUIMHE) U HA CAMOCTOSITeILHYI0 padoTy 00y4aroImuXxcs

Bun yuebHol paboThl 3 Kypc

OO61ast TpyA0EMKOCTh IUCHHUIUINHBI, 3a4E€THBIX €AMHHII 4
4acoB 144
AyautopHasi (KOHTAKTHas) padoTa, 4acoB 18
B T.4. 3aHATHUSA JEKIIMOHHOTO THIIA 8

3aHSTHSI CEMUHAPCKOr0 TUIA 10
CamocTrosiTesibHAsi padoTa 00y4arOIIMXCs, YACOB 117
KonTpoab 9
By npoMexxyTouHOM aTTecTanuu 9K3aMeH

4. Conep:kanue JUCHUIIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3jejiaM) ¢ yKka3a-
HHEM OTBeIEeHHOT0 HA HUX KOJMYeCTBA aKA/IeMHYeCKUX YACOB U BUAOB YUeOHBIX 3aHATHI

4.1 llepeueHb pa3aeioB JUCHUIJIMHBI ¢ YKA3aHHMEM TPYA0EMKOCTH AyIMTOPHOI (KOHTAKT-
HOI1) U CAMOCTOSITEJIbHOM Pad0THI, BUJ0B KOHTPOJIEH 1 MepeyHsi KOMIIeTeH Uil

TpyaoeMKOCTh, 4aCOB Konx xomre-
Haumeno-
B TOM 4YHCIIE TEHIUU
HaunmenoBanue pasne- " BaHUE Olle-
ayJUTOPHOW | C€aMOCTOS-
JIOB U TEM BCETO . . HOYHOI'O
(KOHTAaKTHOM) | TEIBHOM pa-
cpeacTsa
paboThHI 00ThI
Pa3pnen 1. Tepmoauna- OIIK-2
MUK 45 6 39 OIlK-3
1.1. Tepmuueckue na- [1K-12
paMeTpsbl, TEII0eM-
KOCTb, TEpMOJIMHAMUYE- 15 13
ckre QyHKIUU. 3aKOHBI Kontpoms-
TEPMOJIMHAMUKH. Has paboTa
1.2. Tepmoaunamuye- 6 Tecr
CKHUIl aHanu3 obpatu- 15 13 YcTHbIN
MBIX MPOLIECCOB OTIpoC
1.3. ®a3oBbIe nepexo-
1wl [Iporeccs mpowns- 15 13
BOJICTBA BOJSIHOT'O Mapa.
Pazpean 2. Tenmmomacco-
3ae €II0Macco 45 6 39
oOMeH
2.1. TennonpoBOAHOCTh 15 13 OIIK-2
2.2. KOHBEKTHBHBIN Konrtpoms- | OIIK-3
15 13
TEMI000MEH Hasi pabora | IIK-12
2.3. TerooOMeH u3my- 6 Tect
yeHreM. CII0KHBIH Ten- YcrHbII
15 13
nmooOMeH. Temnooomen- ompoc
HBIE aImaparel
Pa3nen 3. Tepmoauna- 45 6 39 OIIK-2




MHUYESCKUE UKLl U TEII- OIIK-3
JIOBBIC MAIITHHBI I1K-12
3.1. Tepmogunamuye-

CKHU aHAJIU3 MPAMBIX 15 2 13 NuauBumy-

LIMKJIOB aJbHOE

3.2. LIMKJIbI NOPIIHEBBIX pacueTHoe
JBUTaTeNei BHyTPEHHE- 15 2 13 3aaHKe

r0 CrOpaHusi Tect

3.3. uxiibl kommpec- Vel

COPHBIX M XOJIOIUIBHBIX 15 2 13 ompoc

MaIlnH

KoutpoJsb 9

HUTOI'O no gucnu- 144 18 117

TUTHHE

4.2 Conep:kanue JUCHUILIMHBI 10 TEMaM

Pa3nea 1. Tepmoagunamuka.

Heap - npuoOpereHre HEOOXOIUMBIX TEOPETUUECKUX, MHKEHEPHBIX U MPAKTUYECKUX 3Ha-
HUH, CBA3aHHBIX C NPOTEKAHHEM MEXAaHMYECKUX M TEIUIOBBIX IPOLIECCOB B MAlllMHAX U MeXa-
HU3Max JKCIUTyaTallid, PEMOHTE U CEPBUCHOM OOCITYXMBAaHUHU TPAHCHOPTHBIX U TPAHCIOPTHO-
TEXHOJIOTUYECKUX MAIIMH U 000pYJOBaHUS PA3IMYHOIO Ha3HAYEHUS B COBPEMEHHBIX YCIOBHUSX
Y C NIEPCIEKTUBAMU UX PA3BUTHS.

3agaum - U3ydyeHUEe OCHOBHBIX MOHITHHM TEPMOJUHAMUKH, YPaBHEHHUI COCTOSHHUS, 00OpaTH-
MBIX 1 HEOOPATUMBIX TEPMOJIUHAMUYECKHX MPOIIECCOB; METO/IOB OIpEIeIEHUs] KOJIMYEeCTBA Tell-
JIOThI, U3MEHEHUSI BHYTPEHHEN SHEPruM, padOThl TEPMOJMHAMHUECKUX IPOIIECCOB, ONpEAEIEeHUs
U3MEHEHUS SHTAJBINU U SHTPONHUH; (PAa30BBIX MEPEXOI0B MPHU UCIIOIB30BAaHUH M1apa B SHEPreTH-
YECKUX YCTaHOBKaX.

IlepeueHb y4eOHBIX 2JIEMEHTOB pa3jeia:
1.1 Tepmuueckue napaMmeTpbl, TEII0OEMKOCTb, TEpMOAUHAMUYecKHE PYHKINH. 3aKOHBI
TEPMOAUHAMHUKH.
[Ipeamer TeXxHUUECKOW TEPMOJAUHAMUKH U €€ METO/BI.
TepmoauHaMuueckas cuctema.
OcCHOBHBIE TAPAMETPBI COCTOSIHHUSL.
PaBHOBECHOE 1 HEPABHOBECHOE COCTOSIHHE.
YpaBHEHHE COCTOSIHUS.
TepMmudeckoe U KAIOPUMETPUIECKOE YPABHEHUS COCTOSTHUSA.
Tennota u paboTta, kKak GOpMBI TIEpeIaul SHEPTUH.
Cwmecu pabouux Ted.
CriocoObl 3a/1aHUs COCTaBa CMECH, COOTHOIIEHHUS MEXIYy MAcCCOBBIMH U OOBEMHBIMU
JIOJISIMU.
10. BeruncieHune mapaMeTpoB COCTOSHUSL CMECH, OTpeIeTIeHIe KaKyIIEeHCs MOJIEKYISIPHOM
MacChl ¥ Ta30BOM IMMOCTOSTHHOM CMECH, OTIPEICIICHUE TaBIEHU KOMITOHEHTOB.
11. TemmoemkocTb. MaccoBasi, 00beMHasi U MOJISIpHAsSI TETUIOEMKOCTH.
12.  TemmoeMKOCTh MPH MMOCTOSTHHOM 00BhEME U JIaBJICHUH.
13. 3aBHCHMOCTH TEIJIOEMKOCTH OT TEMIEPATYPhI U JABJICHUS.

LCoNoOA~WNE




14. Cpenssis ¥ UICTHHHAS TETUIOEMKOCTH.

15. ®opmynsl 1 TaOIUIBI UTS OTIPEEIICHUS TETUIOEMKOCTH.

16. TemmoemMKoCTh cMecH pabOUYUX TEll.

17. IlepBblil 3aKOH TEPMOJUHAMUKH.

18. Omnpenenenue paboTHI U TEIJIOTHI YEPE3 TEPMOIMHAMUYECKHE ITapaMeTPhl COCTOSHUS.

19. BuyTpeHH:s SHEPTHSL.

20. DOHrampnus.

21. Owurpomnus. PV u TS nuarpammsi.

22. Bropoii 3aKOH TepMOIUHAMUKH.

23. TepMoamHAMHYECKHE IIUKJIBI TETUIOBBIX MAIIIKH.

2. TepmoauHaMu4ecKuil aHAJIU3 00PATHUMBIX MPOLECCOB

TepmoauHaMHUUYECKHi IpoLECC.

PaBHOBECHBIE U HEPABHOBECHBIE IIPOLIECCHI.

O6paruMbie 1 HEOOpPATUMBIE TIPOIIECCHI.

OO01re MeTo bl UCCIIEIOBAHMS MPOIIECCOB U3MEHEHUSI COCTOSTHUS paboyuX Tel.

[TonuTponHeie MPOLECCHI.

OCHOBHbBIE XapaKTEPUCTUKHU MOJUTPOIHBIX POLECCOB.

N3o6paxxenue B koopauHatax PV u TS.

OcHOBHBIE TEPMOJIMHAMUYECKHUE MPOIIECCHI: H30XOPHBIHN, N300apHBI, H30TEPMUYECKUI

1 aJina0aTHBIN - YACTHBIE CITyYan MOJUTPOITHOTO MpoIiecca.

N3menenue sHTponuu U PabOTOCIMOCOOHOCTh HM3OJUPOBAHHON TEPMOIMHAMHYECKOM

CUCTEMBI

.3 ®a3oBble nepexoabl. [Ipouecchbl Npon3BoACTBA BOASIHOIO Napa.

TepmoauHaMUueCcKHe MPOIECCHl B peabHBIX ra3ax U mapax.

CBoiicTBa peanbHbIX ra30B.

[Tapsl. OCHOBHBIE OIIPEEIECHHUS.

[Ipoueccr mapoodpazoBanus B PV u TS koopaunarax. BonsHoit map.

[Tonstue 06 ypaBuenuu Bykanosuua - HoBukosa. Ypasuenue boronto6osa - Maiiepa.

TepmonnnamMuyeckue TabIUIBI BOABI U BoJsiHOTO napa, PV, TS, HS, nuarpammsl Boas-

HOTO Mapa.

7.  Pacyer TepMOAMHAMHUYECKUX IMPOIIECCOB BOJSHOTO Mapa ¢ moMomibio Tabmun u HS -
JUarpaMMel.

N WLNE =

©w

O UAWN =

Pa3zneua 2. TemsiomaccoooMeH

Heap - npuobpeTeHre HEOOXOAUMBIX TEOPETUUYECKUX, MHKEHEPHBIX U MPAKTUUECKUX 3Ha-
HUH, CBA3aHHBIX C pacyeTaMy TEMOJIOMAacCOOOMEHHBIX MPOIIECCOB B MAalIMHAX M MEXaHHU3Max,
HCIIOJIb3YEMBIX IPHU SKCIIyaTallid, PEMOHTE U CEPBUCHOM OOCIY>KMBAaHWU TPAHCHOPTHBIX U
TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIIMH U 000PYAOBaHMs PA3IMYHOTO Ha3HAUEHHs B COBPEMEH-
HBIX YCJIOBUSIX U C MIEPCIEKTUBAMU UX PA3BUTHS.

3agauM - U3yyeHHe OCHOBHBIX 3aKOHOB JIBUKEHHUS U MPeoOpa3oBaHMsl TEIUIOBOM 3HEPTHUH;
U3y4eHHE OCHOBHBIX 3aKOHOB M IPOLECCOB Pa3IMYHBIX BUAOB TEIIIOOOMEHA: TeIUIonepeaaya;
KOHBEKTHBHBII TEMIO0OMEH, U3ITyYeHHE; U3y4eHHEe KOHCTPYKIUI U OCHOB NMPOEKTHOTO U MOBE-
POYHOT0 pacuéTa TeIIOOOMEHHBIX aNIapaToB.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jeJia:
2.1 TenuionpoBOAHOCTH

1. Tlpeamer u 3a1auu TEOPHUHU TEIIOOOMEHA.

2. OCHOBHbBIC TIOHSTHUS U OTIPEICIICHUSI.

3.  Busl mepeHoca TermIoThL: TEMIOMPOBOIHOCTh, KOHBEKIIUS U U3ITyUCHHE.
4. CnoxHblil TEINIOOOMEH.

5. 3axon dypsne.



6. KoaddumueHT TemonpoBoHOCTH.

7. MexaHu3MbI TIepejadd TEIJIOTHl B METaIaX, IUAICKTPUKAX, MOTYyIPOBOIHUKAX, HKHUIKO-
CTSIX U razax.

8. Huddepennumansnoe ypaBHEHHE TEIUIOMPOBOIHOCTH.

9. VYcnoBus 0AHO3HAYHOCTH.

10. TermmonmpoBOAHOCTH MPHU CTAIIMOHAPHOM PEIKUME.

11. TemmonpoBOIHOCTh OAHOCIOWHOW M MHOTOCJIOWHOM IIJIOCKOH, MUIUHAPUYECKON U cde-
PUYECKOM CTEHOK P ITPaHUYHBIX YCIOBUAX 1 poja.

12. HecTauuoHapHbIl NpoLecc Ten10NpPOBOAHOCTMH.

13. Obwwme NOHATMA O MeToAax peleHna 33434 HeCTauMOHapHOM TeN10NPOBOAHOCTH.

2.2 KoHBeKTHBHBII1 TenJ1000MeH

OcHOBHbIE IOHATHUSA U OTIPEICTICHHUSI.

VYpaBaenue Horotona - Puxmana.

Koaddumment Termnooraaun.

OcHoBbl TEOpHH 110A00Ms. OCHOBHBIE OIPE/IEIICHUS.

Omnpenensomue KpUTEpuu.

MeTtoa MoenupoBaHUs.

@U3nYeCKUil CMBICII OCHOBHBIX KPUTEPUEB M10A00MUS.

[TonsiTHE O MaTEMAaTUYECKOM MOJAEITUPOBAHUU.

TermnooTaayda mpu BEIHYKIESHHOM JBUKEHUU KHIKOCTH.

0. TeriooOMeH MpHU ABUKEHHUH KUJIKOCTH BJIOJIb IIOCKOW MOBEPXHOCTH; TEIUIOOTIa4a MpU

JIAMAHAPHOM M TYpOYJIEHTHOM MOTPAaHUYHOM CJIO€.

11. Temmootnaya mpu MONEPEYHOM OMBIBAHUH OJMHOYHOM KPYTJIOi TPYyOBI.

12. Temmootnava mpu MOMEPEYHOM OMBIBAHUHU ITYYKOB TPYO, KOPHIOPHO U IIAXMAaTHO pac-
MOJIO’KEHHBIX.

13. KpuTepuanbHble ypaBHEHMUA.

2.3 TensiooomeH u3zinydenuem. CiokHbli TemuioooMeH. Tennoo6MeHHbIe annapaTbl

OO011re NOHATHUS U OTIPeIeTICHHS; TETNIOBOW OallaHC TyYHUCTOro TEII000MeHa.

3aKOHBI TETJIOBOTO U3JTyYEHUS.

N3ny4yenue ra3os.

TennooOMeH U3Ty4eHHEeM B TOIIKaX U Kamepax CropaHus.

Cno>xHBIH TEII000MEH.

Tenonepenayda uepes MIOCKYIO, MIIMHIAPUIECKYIO, chepruueckyro, 1 OpeOpEHHYIO CTEH-

KH.

Koadpdunuent rennonepenayn.

[Tyt uHTEeHCHUKALIMU TpOIecca TEIUIONEPeIauH.

9. TemoBas U30AIHSL.

BOoo~NoOhkwDE

ok wdE

o~

Paznen 3. TepMounHaanecKue HUKJIbI U TEIIJIOBbIC MAIIIUHBI.

Heanb - npuoOpereHre HEOOXOIUMBIX TEOPETHUECKUX, MHKEHEPHBIX U MPAKTUYECKUX 3Ha-
HUH, CBA3aHHBIX C IPOTEKAHUEM MEXAaHMYECKHMX U TEIUIOBBIX IPOLIECCOB B MAIIMHAX U MEXAHU3-
Max, C 3aIIMTON OKpY’Xarollel cpeipl OT BPEAHBIX BHIOPOCOB TEIUIOBBIX JBUraTesled MpHU JKC-
[UlyaTallid, PEMOHTE U CEPBHCHOM OOCIYKMBAaHHUHM TPAHCIOPTHBIX U TPaHCHOPTHO-
TEXHOJOTMYECKUX MAllluH U 000pYyAOBaHUS PA3IMYHOTO HA3HAYEHHS] B COBPEMEHHBIX YCIIOBHSIX
Y C NIEPCIEKTUBAMU UX PA3BUTHS.

3agauyu — U3yyeHHe TEOPETHUUECKUX OCHOB TEPMOJMHAMUYECKUX PAcUETOB MPSMBIX U 00-
paTHBIX LMKJIOB TEIJIOBBIX MAIIWH; W3Y4EHHE OCHOB TEPMOJMHAMUYECKOTO pacuéra LMKIIOB
JBUTATeNIeil BHYTPEHHETO CrOpaHUsl U MX SHEPreTHUECKUX XapaKTEPUCTHK; H3yueHHUE IMKJIOB
MapOCUJIOBBIX M XOJOJAWIBHBIX YCTAHOBOK, BUJOB TOIUIMBA U OCHOBHBIX IIOJIOKEHUI TEOPUU TO-
pEeHUSL.



IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jeJia:

3.1. TepMoAUHAMMYECKHUI AaHATU3 NPAMBIX IHKJIOB

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

ITpsiMble 1 0OpaTHbBIE LIUKJIBL.

Tepmoaunamuyeckuii KIT/1 1 X0noanabpHbIH KO HUITHEHT.

[uxner KapHo 1 aHanmu3 ux CBOMCTB.

AHaJIUTHYECKOE BBIPA)KEHNE BTOPOT0 3aKOHA TEPMOIMHAMUKH.

dunocodckoe U CTaTUCTUIECKOE TOJKOBAaHHSI BTOPOrO 3aKOHA TEPMOAMHAMUKHY.
Tperbe Ha4aI0 TEPMOAUHAMUKH.

2. lMKJIbI MOPIIHEBBIX JABUraTe e BHYyTPEHHEr0 CropaHus

[Mpunuun nevictus nopuHessix BC.

L{MKIBI ¢ U30XOPHBIM M H300apHBIM TTOIBOJIOM TEIUIOTHI.
Ilukn co cMemanHpIM IOABOJIOM TCILJIOTHI.

N3o0paxenue mukioB B PV u TS nuarpammax.
Tepmonnnamuueckue u akceprernueckue KI1/1 nuxnos JIBC.
CpaBHUTENBbHBIN aHAIU3 TepMOJUHAMUYeCKUX HUKII0B [IBC.
Cpennee Teopernueckoe aapieHue mukiaa JIBC.

Pacuet TeopeTrueckoil MOIIHOCTH JIBUTATENS.

3. HI/IKJ'ILI KOMIIPECCOPHBIX U XO0JOAUJBbHBIX MalINH

Knaccudukanus koMIpeccopoB U IPUHIMI JEHCTBUS.
NupukaropHasa nuarpamma.
H3oTtepmuueckoe, ainadbaTHOE U MOJIUTPOIMHOE CHKATHUS.
[Tonnas pabota, 3aTpaueHHasl Ha IPUBOJ KOMIIPECCOPA.
MHoroctyneH4aroe cxaTHe.
N3zo6paxxkenue B PV u TS nuarpammax mukiIoB KOMIPECCOPOB.
HeoGpatumoe cxatue.
OtHocurenbHbil BHYyTpeHHU KIIJ[ kommpeccopa.
Pacuet noteps sHeprun u s3xcepreruueckuid KI1/[ kommpeccopa.
. Knaccuduxkanus XonoauibHbIX yCTaHOBOK.
. PabGoumne tena.
. XonouiabHbIA KOAPGUIUEHT U XOJI00TPOU3BOUTEIHHOCTD.
. I¥k)1 BO3AYIIHOM XONOAUIBHON YCTaHOBKH.
. [{MKJIBI TApOBBIX KOMIIPECCOPHBIX XOJIOAWIBHBIX YCTAHOBOK.
. IlonsiTie 00 aOCOPOLIMOHHBIX M MAPOKEKTOPHBIX XOJIOAMIBHBIX YCTAaHOBKAX.
. IlomyuyeHue CKM>KEHHBIX Ta30B.
. OOuve NpUHIUIBI U CIOCOOBI JOCTHKEHHUS] CBEPXHU3KHUX TEMIEPaTyp.
. TepmoTtpanchopmaropsl.
. CyurHocTh TepMOTpaHchopManuu, Ko3GGUIHMEHT NPeodpa3oBaHUs TEIIOTHI.
. IIuKJIBI MOHMIKAIOIIETO U MOBBIIIAOIIET0 TEPMOTpaHchopMaTopa.
. [IMKJIBI COBMECTHOTO IIOJIyY€HHS TEIUIOTHI U XOJIOAA.

5. OueHo4YHbIEe MATEPHAJIbI IO JUCIHUATIMHE
OHCHO‘IHBIC MaTepI/IaHBI 110 JUCILUITJINHEC HpeJICTaBHeHI)I B BUJIC (1)OH,Z13 OIICHOYHBbIX Cpe}ICTB.

6. MaTtepuaJbHO-TEXHMYECKOE M Y4eOHO-MeToAnYecKoe odecreyeHme
AUCHUNIIMHBI

6.1 Ilepeyenb yueOHO-METOAMYECKOT0 00eCIIeYeHUS 110 JUCHUIINHE

/o

ABTOp, Ha3BaHHWE, MECTO M3/IaHUsI, U3AATEIIBCTBO, TOJT M3/IaHUSI, KOJIMYECTBO CTPAHHUII, pe-
JKAM JIOCTYIIA
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TermoTexHuKa: MCTOIII/I‘-IGCKI/IC YKa3aHus M0 U3YyYCHUIO JUCHUILIMHBI U 3alaHUA 1JI KOH-

1 | TponwHOIt paboTsl /Poc. roc. arpap. 3aou. yH-T; Coct. }O.b. FOmun. M., 2021. — 36 c.

Pexum noctyna: http://edu.rgazu.ru/course/view.php?id=4180

6.2 IlepevyeHb y4eOHBIX U3IaHUI, HEOOXOAMMBIX [IJISI OCBOEHUS TUCIHUILINHBI

DneKTpoHHbIe yueOHbIEC U3/IaHUS B DJIEKTPOHHO-O0nOmnoTeunbix cuctemax (9bC):

No ABTOp, Ha3BaHUE, MECTO U3JaHUsI, TOJ] U3/a- Ccbuika Ha yueOHOE U3JaHHE B
/o HUS, KOJINYECTBO CTPAHUILL 9BbC
OcHoBHast:
— TexkcT : 3nekTpoHHbIH // Dnek-
Temnorexnuka. [IpakTnueckuii Kypc : yueOHOE | TPOHHO-OMONIMOTeUHas cucrema
nocobue / I'.A. Kpyrnos, P.U. bynrakosa, E.C. | «Jlaub» :  [caiit]. —  URL:

1 Kpyrioa, M.B. AmngpeeBa. — Cankr- | https://e.lanbook.com/book/96253
[TetepOypr : Jlanp, 2017. — 192 c. — ISBN | (mara ob6pamenus: 30.07.2019). —
978-5-8114-2575-4. Pexxum pmoctyma: uisi  aBTOpHS.

110JIb30BATENECH.

Tekct : aeKTpOHHBIH // DIEKTPOH-
Kpyrnos, I'.A. TeruotexHuka : ydyeOHOE MOCO- | HO-OUOIHOTEUHAas cucTeMa
oue / I'.A. Kpyrnos, P.W. Bynrakosa, E.C.|«Jlamby : [caiiT]. — URL:

2 Kpyriosa. — 2-e wu3n., crep. — Cankr- | https://e.lanbook.com/book/3900
[TerepOypr : Jlanp, 2012. — 208 c. — ISBN | (nara o6pamenus: 30.07.2019). —
978-5-8114-1017-0. — Pexxum noctyna: A aBTopus.

10JIb30BATEIEH.
JlonoaHuTEIBHAS
TexcT : 35eKTpOoHHBIHN // DNeKTpOoH-
Jlorunos, B.C. IIpakTukyM Mo OCHOBaM TeILJIO- | HO-OMOIMOTEeUHAS cuctema
TexHuku : ydeOHoe mocobue / B.C. Jlorunos, | «Jlaup» :  [cakiT]. —  URL:

1 B.E. IOxHoB. — 2-e¢ w3x., ucnp. u jgom. — | https://e.lanbook.com/book/112679
Cankr-IlerepOypr : Jlanp, 2019. — 128 c. — | (nara obpamenus: 30.07.2019). —
ISBN 978-5-8114-3377-3. — Pexxum pmoctyma: Juisi  aBTOpH3.

10JIb30BATEIEH.
2. 3amaiiees, 3.X. OCHOBBI THIPABINKH U
) DNEeKTPOHHO-OUOINOTEUHAS CH-
TEIUIOTEXHUKH : yueOHoe rmocobue / 3.X. 3ama- ) . i
crema «Jlampy» : [caiiT]. — URL:
nee, B.H. ITocoxun, B.M. Yedanos. — 2-e ]
) https://e.lanbook.com/book/100922

2 u3l., crep. — Cankr-IlerepOypr : Jlansb, 2018. (nata obpamenns: 30.07.2019). —
— 352 ¢. — ISBN 978-5-8114-1531-1. — | pattieryst, o200,

) . Pexxum pmoctyma: s aBTOpHS3.
Tekcr : anexTponHbIi // z
MOJIb30BaTeNeH.

3. J3ro3ep, B.A. Temnmorexnuka u Temo- Texer : SneKTpOKEI // DnexTpon-

. HO-OMOMHMOTeUHAs cucreMa

Basg paboTa medeil : ydeObHoe mocoome / B.A. ] - .

H3to3ep. — 3-e m3a., crep. — CaHKT- EHaHI/)/» 'I b[cal? 7. /b_k/ URL:

3 |Merep6ypr : Jlanb, 2017. — 384 c. — ISBN | HPs://e.lanbook.com/book/93750

978-5-8114-1949-4. —

(mara ob6pamenus: 30.07.2019). —
Pexxum poctyma: s aBTOpHS.
MOJIb30BaTEIIEH.
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6.3 IlepeuyeHb 3JIeKTPOHHBIX 00pa30BaTEIbHBIX PeCypPcoB *

No DJIeKTPOHHBII 00pa3oBaTeIbHBII pecypc Hoctyn B DOP (ceTh UHTEpPHET, JIOKANbHASA
n/n ceTh, ABTOPU30BAHHBIN/CBOOOAHBII 10CTYI
1 Temnorexmuxa. TTpakTuueckuii  Kype https://www.youtube.com/watch?v=BvgJc
) FeUezw&list=PL.7D808824986EBFD6&in
yaeOHOoe mocodue doxe
ex=48
2 https://www.youtube.com/watch?v=AXxT
TerutoTexHuka : yueOHOe mocodue ITI7Eg&index=58&Ilist=PL 7D808824986
EBFD6
3 | Jloruka: TeOpeTUYECKHIA U IMIUPUICCKUI https://www.youtube.com/watch?v=hEPth
YPOBHH TIO3HAHHS EglSTc&index=52&list=PL 7D808824986
EBFD6
4 | Jloruka: KpUTEPUH HAYYHOCTH, HAYIHAS https://www.youtube.com/watch?v=06P46
TeopuUs d3KhA&index=57&Iist=PL 7D808824986
EBFD6

6.4 CoBpemeHHbIe IPO(ecCHOHANTbHBIE 023bI JAHHBIX, HH(POPMaIlHOHHbIE
CIPABOYHbIE CUCTEMbI U JIMICH3MOHHOE NIPOrPAMMHOe o0ecnevyeHune

CoBpeMeHHbIe TPpo(eccuoHATIbHBbIE 0a3bI JAHHBIX
https://cyberleninka.ru/ - Hay4nas 31aekTpoHHas OubIHOTEKa OTKpBITOrO Hoctyna (Open

Access).

http://link.springer.com/ - moJHOTEKCTOBas KOJUIeKIHs (0a3a JaHHBIX) 3JIEKTPOHHBIX
KHUT M3aarenbeTBa Springer Nature.
http://fcior.edu.ru/ - ®enepanbHbiii eHTP HHHOPMAILIMOHHO-00PA30BATEIBHBIX PECYPCOB.
https://agris.fao.org/agris-search/index.do - MexayHapoatass uWHPOPMAIHOHHAS CHCTEMA 1O
CEebCKOXO03IHCTBEHHBIM HAayKaM U TCXHOJIOTUAM.
http://window.edu.ru/ - upopmannonnas cucrema «EnuHoe oKHO gocTyma K o0pa3oBa-
TEIBHBIM PECypcam»

I/IH(l)OpMaIIHOHHLIe CIIPaBOYHBIE CUCTEMbI

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

2.MH(opMaLIMOHHO-CIIpaBOYHAS

http://www.consultant.ru/

cucrema

«KoHCynmbTaHnT [Tmrocy. - URL:

JInueH3uoHHOe MPOorpaMMHoOe odecneveHmne

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

OpenOffice, JIronukc (OecriaTHOE MPOrpaMMHOE 00€CTIEUeHNE ITUPOKOTO Kilacca),
cucTeMa TMCTaHIMOHHOTO 00yueHus Moodle (www.edu.rgazu.ru),

Bebunap (Adobe Connect v.8, Zomm, Google Meet, Skype, Mupamnomnuc), mporpaMmmMHoOe
o0ecrieyeHne HJIEKTPOHHOIO pecypca caifta, Bikmoudas OBC Agrilib u Buneoxkanan PTA-
3V (http://www.youtube.com/rgazu),

aHTUBHpYCHOe niporpammHoe obecniedenne Dr. WEB Desktop Security Suite.
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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=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=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=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://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

6.5 IlepeyeHb y4eOHBIX ayIMTOPHIi, 000PYT0BAHUS U TEXHUYECKUX CPEACTB 00Yy-

yeHua**

IIpennasnauenue
noMenueHus (ayAuTo-
pun)

HaunmeHoBaHMe Kopmy-
ca,
Ne nomewenus (ayau-
TOpUH)

Ilepeuyensn
o0opynoBaHusi (B T.4. BUPTYaJIbHbIe AHAJIOTH) U TeXHUYe-
CKHX CpeACTB 00yueHUs*

Jis 3anaTHil ceMuHap-
CKOTI'0 THIIA, IPYIIIIOBBIX
KOHCYJIBTALUN, IIPOME-
JKYTOUHOH aTTecTalliu

WmxeHepHbIN KOpIIyC.
Kab. 405. Yuebnas ayau-
TOPHUS JUIS 3aHATUH JIEKLH-
OHHOTO THIIA, CEMHHAPCKO-
TO THMA (CeMUHAPEI, TIPaK-
THIECKHUE 3aHSTHS, IIPAK-
THKYMBI, JJAOOpaTOpHEIE
PaboThI, KOJUIOKBUYMBI),
JUISL IPOBEICHHS TPYIIIIO-
BbIX KOHCyJ'II)TaIlI/Iﬁ 1 UH-
JIMBUTyaJIbHOM paboThI
00y4aBIINXCS C TIETAaro-
TMYECKUMH pabOTHHKAMHU,
IS IPOBEZICHHST TEKYILIE-
TO KOHTPOJIS ¥ TIPOMEXKY-
TOYHOH aTTeCTallN.

CrermamupoBaHHas MeOesb, Ha0Op JEeMOHCTPALMOHHOTO 000-
pynoBanmsi, mpoektop NEC V260X, skpaH HACTEHHBIH pYIIOH-
sB1it SINSCREEN

WmxenepHblil kopyc
Kao. 205. YuebHas ayau-
TOpHS JUTS IPOBECHNS
JIEKIIMOHHBIX 3aHATHH (T10-

CrienmanzupoBaHHasi MeOenb, Ha0Op JEMOHCTPAIMOHHOTO 000-
pyZoBaHUS W YYeOHO-HATTBIOHBIX TocoOwi, mpoekTop EPSON
EB-1880, sxpan HacTeHHBII MoTOpI3upoBaHHEI SINSCREEN

TOYHAs).
Jlst camocTosTeEbHON | YdeOHO- TIEPCOHANIBHBIE KOMITBIOTEPHI 11 mIT.
PaboTHI AIMHHUCTPATUBHBIM KOP- | Bpixon B MHTEpPHET, IOCTYI B AJICKTPOHHYIO HH(OPMAIMOHHO-
1yc. 00pa30BATENLHYIO CPe/ly YHUBEPCUTETA.

Ilomerenue aj1s caMoCTo-
SATeNFHON padoThL. Un-
TaJbHBIN 3aJ1 OHOJIHOTEKH:

YueOHo-1ab0paTopHbIH
KOpIIyC.

CrermanmsupoBaHHas MeOeb, Ha0Op JEMOHCTPAMOHHOTO 000-
pyZIOBaHUS, TeEpCOHAIBHBIE KOMIBIOTEpHI 11 mr. Bexon B WH-

Homemenne 1151 CAMOCTO- | tepper,  gocTynm B 9IEKTPOHHYIO  MH(OPMAIMOHHO-
STETbHON padoTeL. Kab. 00pa3oBaTeNbHYIO CPey YHUBEPCHTETA

320.

VuebHo- ABTOMAaTH3MpOBaHHOE  pabouee MECTO i1  HMHBAIMAOB-
aJIMMHHCTPATHBHBIH KOP- | K0/I5ICOUHMKOB ¢ KOPPEKIMOHHOM TEXHUKOH ¥ MHIYKIMOHHOM CH-
1yc. cremoit OnCuc 290; ABTOMaTH3MpOBaHHOE pabodee MECTO Uit
Ka. 105. CTabOBUIAIIMX M HE3PSUMX IIOJIB30BATENel CO CTAlMOHAPHBIM
YuebHast aymuropust Wi | pyneovpermurenem DaCuc 29 ON; ABTOMATH3HPOBAHHOE pado-

y4eOHBIX 3aHATHII 00yda-
IOILUXCS U3 YHUCIIa MHBA-
ymznoB u ymr ¢ OB3. Cre-
IHATM3UPOBAaHHAS MEOEITh,
HabOp IEMOHCTPAIMOHHO-
TO 000pY/IOBAHMS.

Yyee MECTO JUIsl CITA00BHIAIIMX M HE3PSUMX TOJIB30BaTeNeH ¢ 1mop-
tatuBHbIM BuaeoyBeanuuteneM DnCuc 207 CF; ABromaruzupo-
BaHHOE pabouee MeCTo ISl CIa0OBU/ISIINX M HE3PSUNX MOJIb30Ba-
Teneit ¢ ynTaromeit MammHoi DnCrc 207 CN; AmmapaTHbIil KOM-
IUIeKC ¢ (YHKIMEH BUICOYBENIYCHNS W YTEHUS IS CITa00BH/IS-
WX ¥ He3pstaux nosp3oBarenier DnCuc 207 OS.
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DEJIEPAJTIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEXX/IEHUE BBICIIET'O OBPA3SOBAHMA
MUHUCTEPCTBA CEJIBCKOI'O XO351MCTBA POCCUMCKOU ®EJJEPALITNN

«POCCHVICKMAM TOCYIAPCTBEHHBII YHUBEPCUTET HAPOJHOTI' O XO3SMCTBA
WMEHHU B.1A. BEPHAJICKOI' O»

(Yausepcurer Bepnaackoro)

®oHj O1lIEeHOYHBIX CPEACTB AJIA IPOBECACHUSA TEKYHICIr0o KOHTPOJIA U HpOMe)KyTO‘lHOﬁ aTTe-
cranmuu oﬁyqalomnxca no AucuumanHe TenmaoTexHuKa

HampaBnenue moaroroBku (crenuanbHOCTh): 23.03.03 Dkcmiyatanus TPaHC-
MOPTHO-TEXHOJIOTMYECKUX MAIINH U KOMILICKCOB

HanpasneHHocTs (poduiib) nporpaMMbl: ABTOMOOWJIBLHBIN cCepBHC

KBanudukauus d6akanasp

®dopma o0ydyeHUs 0UYHAS, OUHO-3209HASI, 3204YHAS

bamammuxa 2024 r.
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1.0nmucanue nmoka3arejiei u KPUTECPUEB ONCHUBAHUA TVIAHUPYEMBIX pE3yJIbTAaTOB 06y‘leHHH mo y‘leﬁHOﬁ AUCHHUIIJINHE

Komnerenumia

HNuauxarop chopmupo-
BAHHOCTH KOMIIETCHIINIA

YpoBeHb 0CcBOEHHS*

Ilnanupyemble pe3yabTaTbl 00y4eHHsI

HaumenoBanue one-
HOYHOI'0 CpeIcTBa

BJIaACHUC HAYYHbIMHU
OCHOBaMH TCXHOJIO-
THYCCKUX IMMPOoHeCCoOB
B oOJtacTu OKCIlTya-
Talluu TPAHCIIOPTHO-
TCXHOJIOI'MYCCKUX
MalIuH U KOMIIJICK-

coB (OIIK-2)

3uathb (3): OCHOBEHI pacue-
Ta Tra30TypOMHHBIX U Ta-
POTYPOMHHBIX YCTaHOBOK,
KOMITPECCOPOB U XOJIO-
JWJIBbHBIX MalllUH, OCHOB-
HBIE 3aKOHBI TEPMOJINHA-
MHKH I'a30BbIX IIOTOKOB,
OCHOBHBIE COOTHOILICHUS
JUIsl pacueTa MpoLeCCOB
nepesavy Teria; MeToIu-
KU TEIUIOBOTO pacyera
TEMI000MEHHBIX anmnapa-
TOB.

IToporossIiit
(ynoBJieTBOpUTEIb-
HO)

3HaeT: COBpPEMEHHBIE TEXHOJOTHH PEIICHUS
MH)KEHEPHBIX 3aJjad C HCIOJIb30BaHUEM OC-
HOBHBIX 3aKOHOB TETUIOTEXHUKH; TEIIO(QU3HU-
YeCKHe CBOWCTBA ra3oB M Iapa; aHaU3 Tep-
MOJIUHAMUYECKHX MPOIECCOB M LUKIIOB TeI-
JIOBBIX MAIIMH; METOJbl pacueTa HAealbHbIX
[IUKJIOB JBHTraTelieil BHYTPEHHETO CTOpPaHUS
(ABC); ocHOBBI pacueTa Tra3oTypOMHHBIX H
NapoTypOMHHBIX YCTAHOBOK, KOMIIPECCOPOB H
XOJIOAUBHBIX MAIllMH; OCHOBHBIE 3aKOHBI
TEPMOJIMHAMHKH Ta30BBIX TIOTOKOB; OCHOBHBIE
COOTHOILIEHUS JJIsl pacyera MpoLEccoB Mepe-
Jladu TeIJla; METOIWKH TeIUIOBOTO pacyera
TEIIO0OMEHHBIX aIIapaTrosB.

YMeeT: MPUMEHATH COBPEMEHHBIE TEXHOJIO-
TMU PELICHUs MHXKEHEpHBIX 3aJad C HCIOJIb-
30BaHMEM: OCHOBHBIX 3aKOHOB TEIUIOTEXHUKH;
OCHOBHBIX TEIUIOU3NYECKUX CBOMCTB ra3oB U
napa; aHajln3a TePMOJMHAMUYECKHX TpOIiec-
COB M IMKJIOB TEIUIOBBIX MAIlMH; METOJ/IOB
pacyera WACANBHBIX IIMKIOB JBUTATEICH
BHyTpeHHero cropanus ([IBC); ocHoB pacue-
Ta ra3oTypOMHHBIX W MAapOTypOMHHBIX YCTa-
HOBOK, KOMITPECCOPOB U XOJOJIWJIBHBIX Ma-
[IMH; OCHOBHBIX 3aKOHOB TE€PMOJMHAMUKH Ta-
30BBIX TMOTOKOB; UCIOJb30BATh OCHOBHBIE CO-
OTHOILEHMSI JUIsl pacyeTa MpoLECcCOB Nepeaayn
TEIUIa; TPUMEHATh METOJIMKH TEIIOBOTO pac-
yeTa TenJI000MEHHbIX annapaTos.

KonTposabnas padora
Tect
NunuBunyansHoOE
pacyeTHOE 3a/1aHKe
YeTHBII onpoc
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Bananeer: crnocobamu TNpUMEHEHHS COBpe-
MEHHBIX TEXHOJIOTMI PEIIeHHs] WH)KEHEPHBIX
3a/1a4 C UCIOJb30BaHUEM: OCHOBHBIX 3aKOHOB
TEIUIOTEXHUKH; OCHOBHBIX TEIUIOU3UYECKUX
CBOICTB Ia30B M Iapa, aHajlu3a TEPMOJUHA-
MHYECKHX IPOLECCOB U IMKJIOB TEIUIOBBIX
MalIlH; METOJIOB pacueTa UJeabHbIX IIUKJIOB
nBurareneil BHyTpeHHero cropanus (IBC);
OCHOB pacyera ra3oTypOMHHBIX H TapoTyp-
OMHHBIX YCTaHOBOK, KOMIIPECCOPOB U XOJIO-
JTUIBHBIX MAIllMH; OCHOBHBIX 3aKOHOB TE€PMO-
JUHAMHUKHU Ta30BBIX IMOTOKOB; OCHOBHBIX CO-
OTHOILIEHHH IS pacyeTa IpoLecCoB Nepeaadn
TEeIJIa; METOAUKU TEIUIOBOTO pacuera TeIuio-
0OMEHHBIX annaparos.

Ymerts (Y): ocyliecTBIATh
aHaJIN3 TePMOJMHAMUYE-
CKHUX IPOLIECCOB U ITUKIIOB
TETUTOBBIX MAIIWH; METO/IbI
pacuera uaeanbHbIX IUK-
JIOB JIBUTaTelIel BHYTPEH-
Hero cropanus ([IBC).

IIponBUHYTHIN
(xopomo)

TBepao 3HaeT: COBPEMEHHBIE TEXHOJOTUU
pelIeHUs] WHXKEHEPHBIX 3a7a4 C MCIOJIb30Ba-
HUEM OCHOBHBIX 3aKOHOB TEIIOTEXHHUKH; TeM-
nodu3nvecKre CBONCTBA Ta30B U Napa;
OCHOBBI pacuera ra3oTypOMHHBIX U TapoTyp-
OMHHBIX YCTAaHOBOK, KOMIIPECCOPOB M XOJIO-
JUJIBHBIX MalllMH; OCHOBHBIE 3aKOHBI TEPMO-
JUHaAMWKH T'a30BBIX ITOTOKOB, OCHOBHBLIC CO-
OTHOILICHHUS ISl pacyeTa MpoLeccoB Mepeaadn
TEeIUla; METOAMKH TEIJIOBOTO pacyuera TeIulo-
0OMEHHBIX anmnaparos.

YBepeHHO yMmeeT: NPUMEHITh COBPEMEHHBIE
TEXHOJIOTMM PELIEHUs] WHXKEHEPHBIX 3aJad C
HCIIOJIB30BAHHUEM OCHOBHBIX 3aKOHOB TCIIJIO-
TEXHUKH;  OCHOBHBIX  TEIUIO(U3HUECKUX
CBOICTB I'a30B M Mapa; aHAJIM3UPOBATh TEPMO-
JAUHAMHUYCCKUC MPOUCCChI U HMUKIIbI TCIIJIOBBIX
MaIlIMH; KCI0JIb30BaTh METOJbl pacueTa Hje-

KonTponbHas pabora
Tect
NunuBunyansHoe
pacyeTHOE 3a7aHue

YeTHBIN onpoc
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albHBIX LUKIOB JIBUraTejiell BHYTPEHHETO
cropanus (/IBC); nucronp3oBath OCHOBHI pac-
yera Ta3oTypOMHHBIX U MapOTypOMHHBIX
YCTaHOBOK, KOMIIPECCOPOB U XOJIOAUJIBHBIX
MAallMH; MCIOJIb30BaTh OCHOBHBIE 3aKOHBI
TEPMOJMHAMUKHN Ta30BbIX IOTOKOB; IpUMe-
HATh OCHOBHBIE COOTHOLIEHUS JJIsi pacyera
MPOLIECCOB Tepeaun Terja; MNPUMEHSITh Me-
TOJMKHM TEIUIOBOTO pacdeTa TEIIO0OMEHHBIX
anmnaparos.

YBepeHHo BJajeeT: crioco0aMu NPUMEHEHUS
COBPEMEHHBIX TEXHOJOTUH pEeIlIeHus HHXKe-
HEpHBIX 33/1a4 C MCIOJIb30BAaHUEM: OCHOBHBIX
3aKOHOB TEIJIOTEXHHUKHU; OCHOBHBIX Tero(pu-
3MYECKHUX CBOWCTB ra3oB U Iapa; aHaJIU30M
TEPMOJUHAMHYECKUX IPOLECCOB M IUKJIOB
TEIUIOBBIX MAlllMH; METOJAaMU pacyera Hje-
aNbHBIX IMKIOB JIBUTaTeNiell BHYTPEHHETO
cropanusa ([ABC); ocHoBamm  pacuera Ta-
30TYpOMHHBIX U MapOTypOUHHBIX YCTAHOBOK,
KOMIIPECCOPOB M XOJIOAMJIBHBIX MaIIHWH; OC-
HOBHBIMHU 3aKOHAMU T€PMOJAMHAMUKH Ta30BbIX
MIOTOKOB; OCHOBHBIX COOTHOIIEHUN NJIsl pac-
gyeTa IPOLECCOB Nepelauu TeIsa; METOAMKa-
MU TEIJIOBOTO pacueTa TelJI00OMEHHBIX ai-
Maparos.

Baaners (B): cucteMHbIM
MOAXOA0M IPU aHAIH3E
COBPEMEHHBIX TEXHOJOTUI
pELICHUS] UHKEHEPHBIX 3a-
J1a4 ¢ UCTOJIb30BaHUEM:
OCHOBHBIX 3aKOHOB TEILIO-
TEXHUKH; TeTUIo(hU3nIe-

Bricoxkuii
(oTJIM4HO)

CdopmupoBasieecs CHCTEMAaTHYeCKOe
3HAHMeE: COBPEMCHHBIX TEXHOJIOTHI pEIICHUs
WH)KEHEPHBIX 3a7a4 C HCIOJb30BAHUEM: OC-
HOBHBIX 3aKOHOB TCTUIOTEXHUKH; TEIIO(U3HU-
YECKMX CBOWCTB ra30B W Tapa; aHaiIM3a Tep-
MOIWHAMHWYCCKUX IIPOLCCCOB U LUKIIOB TCII-
JIOBBIX MAalllMH; METOJIOB pacueTa MAeaJTbHbIX

KonTposnbnas pabora
Tecr
NunuBunyansHOE
pacyeTHoe 3a/1aH1e

VYcTHbIi onpoc
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CKHMX CBOMCTB T'a30B U I1a-
pa; aHaJIu3a TEPMOJIMHA-
MHUYECKHUX ITPOLIECCOB U
IIMKJIOB TEIIOBBIX MAaIllHH;

IIUKJIOB JIBUTATeJiel BHYTPEHHETO CrOpaHHs
(IBC); ocHOB pacyera ra30TypOMHHBIX U Ia-
POTYpOMHHBIX YCTAaHOBOK, KOMIIPECCOPOB U
XOJIOMMJIBHBIX MAIIMH; OCHOBHBIX 3aKOHOB
TEPMOJIMHAMHKH Ta30BBIX MOTOKOB; OCHOBHBIX
COOTHOILIEHUH ISl pacyera MpOLEcCoB Iepe-
Jlauu TeIula; METOJMKH TETUIOBOTO pacyera
TEMI000MEHHBIX anmnaparoB.
CdopmupoBasuieecs cucTeMaTH4ecKoe
yMeHHe: MPUMEHSATh COBpEMEHHbIE TEXHOJIO-
TMH PEUICHUs MHXXEHEPHBIX 3a1a4 C HCIIOJIb-
30BaHUEM:

OCHOBHBIX 33aKOHOB TEIUIOTEXHUKH; aHaIN3a
OCHOBHBIX TeII0()U3HUUECKUX CBOICTB I'a30B U
napa; aHaju3a TePMOJMHAMUYECKHX MpOIec-
COB U LIMKJIOB TEIUIOBBIX MALINH; PUMEHEHUS
METO/IOB pacyeTa HJCabHBIX IUKIIOB JBHUTa-
teneit BHyTpeHHero cropanus (IBC); wuc-
MOJIb30BAHUSI OCHOB pacyeTa ra30TypOMHHBIX
U MapoTYpOUHHBIX YCTaHOBOK, KOMIIPECCOPOB
¥ XOJIOMWJIBHBIX MAIIMH; HUCIOJIh30BAHUS OC-
HOBHBIX 3aKOHOB TEPMOJMHAMUKU Ta30BBIX
MIOTOKOB; MPUMEHEHHSI OCHOBHBIX COOTHOIIIE-
HUI 171 pacyeTa MpoleccoB Mepeiadyn Tera,
MCTIOJIB30BaHUST METOAMKH TEIIOBOTO pacyueTa
TEIIOOOMEHHBIX arIapaToB.
CdopmupoBasuieecs cucTeMaTu4ecKoe
BJajleHUe: CIoco0aMu MPHUMEHEHHs COBpe-
MEHHBIX TEXHOJIOTUH PEIICHHs] WHKEHEPHBIX
3aJjad C MCIIOJIB30BAaHHEM OCHOBHBIX 3aKOHOB
TEIUIOTEXHUKH; OCHOBHBIMU TeIuiopu3nye-
CKUMHU CBOWCTBAaMM Tra3oB M Iapa; aHAIN30M
TEPMOJMHAMHYECKHUX MPOLECCOB M IMKJIOB
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TCIJIOBBIX MAlllMH, MCTOJaMM pacdeTra HIC-
QIBHBIX [UKIOB JIBUTAaTeleld BHYTPEHHETO
cropanus (JIBC); ocHoBamu pacuera ra3oryp-
OMHHBIX U TAPOTYPOMHHBIX YCTaHOBOK, KOM-
MMpeCCOpoB U XOJOAWJIbHBIX MAIIHMH, OCHOB-
HBIMH 3aKOHAMH TEPMOJIUHAMHUKH Ta30BBIX
IIOTOKOB, OCHOBHBIMH COOTHOILICHUAMH  OJIsA
pacyera MmpoIeccoB MepeIadn Teria; METO M-
KaMH TEIUIOBOTO pacyeTa TelI00OMEHHBIX
anrmaparos.

TOTOBHOCTBIO ITpHMe-
HATb CUCTEMY (QyH-
JaMEHTAJILHBIX 3HA-
HUM (MaTeMaThuye-
CKHUX, €CTECTBEHHO-
HaY4HbIX, HH)KEHep-
HBIX U DKOHOMHYE-
CKHUX) JUIsl UJICHTH-
¢ukauuu, popmynu-
POBaHUS U pPELICHUS
TEXHUYECKHUX U TeX-
HOJIOTHUYECKHUX MPO-
0J1eM PKCIUTyaTallu

TPaHCHOPTHO-
TEXHOJIOTHIECKUX
MaIlliH 1 KOMILIEK-

COB
(OIIK-3)

3uathb (3): 3aKOHOMEPHO-
CTH UCIOJIb30BAHUSA TEIl-
JIOBOM DHEPIUU B TEXHOJIO-
IMYECKUX Ipolieccax, CBsi-
3aHHBIX ¢ pabOTOM TUIPO-
IIPUBO/IOB,

Ioporosblii
(YnomJieTBopuTE/Ib-
HO)

3HaeT: - 3aKOHOMEPHOCTH HCIIOJIb30BaHUS
TEIUIOBOW SHEPIUU B TEXHOJOTMYECKUX IPO-
1eccax, CBSI3aHHBIX C paboTOl ruAponpuBO-
JIOB, KOMIIPECCOPHBIX YCTaHOBOK, JIBUTaTeleH
BHYTPEHHEI0 CrOpaHUsl U TEXHOJOTHYECKOTO
000pyIOBaHUSI UCIOJIB3YEMOIO B TPaHCIOPT-
HBIX U TEXHOJIOTUYECKUX MallInHaX, U o0opy-
JIOBaHUH

YMmeer: - COBEpIICHCTBOBATh TEIUIOBBIE TEX-
HOJIOTUYECKUE TIPOLIECCHI € ILIEJBI0 MOBBILIE-
HUSA 3PPEKTUBHOCTH NTPOU3BOJICTBA;

Buaaneer: nonstHeM 006 OCHOBax 3HeprocoOe-
pEKeHMsI; NPEICTaBIEHUEM O Terioo0ecre-
YEHUU TPEANPHUATUH aBTOMOOMIBHOTO TpaHC-
HOpPTA;

KonTposabnas padora
Tect
NunuBunyansHOE
pacyeTHOE 3a/1aHKe

YcTHBII onpoc

Ymers (Y): oleHuUBaTh
TEIUIOBBIE  TEXHOJIOTHYe-
CKHE IIPOLECCHl C LEJBIO
NOBBILICHUST () PEKTUBHO-
CTH NPOU3BO/ICTBA;

IIponBUHYTHIN
(xopoo)

TBepao 3HaeT: - 3aKOHOMEPHOCTH UCIOIB30-
BaHU TEIUIOBOU OHEPTHUU B TEXHOJIIOTHYCCKUX
mpoleccax, CBI3aHHBIX C pabOTON THAPOIPH-
BOOOB, KOMIIPECCOPHBIX YCTAHOBOK, ABUIATC-
7€l BHYTPEHHETO CrOpaHus M TEXHOJOTHYe-
CKOTO  O0OpYZOBaHUS  HUCIOJNB3YyEeMOTO B
TPAHCIIOPTHBIX U TCXHOJIOTHMYCCKUX MAllIMHAX,
1 000pyI0BaHUH

KonTpomnpHas pabota
Tect
NunuBunyansHOE
pacyeTHOE 3a7aHue

YeTHBIN onpoc
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YBepeHHO ymeeT: - COBEPIICHCTBOBATH TEI-
JIOBBIE TEXHOJIOTMYECKHE TIPOIECCHI C LENBI0
noBbIIEeHUS 3()()EKTUBHOCTH POU3BOJICTBA;
YBepeHHO BJIaJeeT:: MOHATHEM 00 OCHOBax
9HEProcOepexeHns; MPEACTaBICHUEM O Tell-
JT000eCIIeUeHUN MTPEANPUATHH aBTOMOOMIIb-
HOTO TPAHCIIOPTA;

Baaners (B): nonstuem
00 ocHOBax sHeprocoepe-
KEHHUS; TIPEICTABICHUEM O
TEII000ECTICYCHHUH TTPE/I-
OPUSTHI aBTOMOOMIBHOTO

TPAHCIIOPTA;

Bricoxkui
(oTJIM4HO)

CdopmupoBaseecs CHCTEeMaTHYeCKoe
3HAHMe: 3aKOHOMEPHOCTEH WCIIOIb30BaHUS
TEIUIOBOM SHEPIUU B TEXHOJOTMYECKUX IPO-
1eccax, CBSI3aHHBIX C paboOTON THUAPOIPHBO-
JIOB, KOMIIPECCOPHBIX YCTaHOBOK, JIBUTaTelIeH
BHYTPEHHETO CrOpaHUS U TEXHOJOTHYECKOTO
000pyI0BaHUSI UCIIOJIb3YEMOIO B TPaHCIOPT-
HBIX M TEXHOJIOTUYECKUX MAlIMHaX, U 000py-
JIOBaHUU

CdopmupoBasieecs cucTeMaTH4ecKoe
yYMeHHe: COBEpIICHCTBOBATH TEIUIOBBIE TEX-
HOJIOTHYECKHE TPOIECCHl C LENbI0 TMOBBIIIe-
HUS 39 (HEKTUBHOCTH MPOU3BOCTBA;
CdopmupoBasieecs cucTeMaTHYecKoe
BJIajleHue: NOHATHEM 00 OCHOBax »HeprocoOe-
PEeKEHHsI; TIPEICTaBICHUEM O Teruioo0ecte-
YEHUU MPEANPHUATUN aBTOMOOMIIBHOTO TPaHC-
opTa;

KonTposnbnas pabora
Tect
NunuBuayansHOE
pacyeTHOE 3a1aHue

YcTHbIi onpoc

BJIaJICHHEM 3HAaHUSMU
HaIlpaBJIEHUH 10JIE3-
HOTO UCTOJb30BAHUS
IIPUPOJHBIX pECYp-
COB, DHEPrUH U MaTe-
pHAJIOB IIPU IKCILTya-
Talluu, pCMOHTC U
CEPBUCHOM OOCITYKH-

3nare (3): npuHLMIBI pa-
00Thl U KOHCTPYKLIUU pa3-
JUYHBIX almaparoB, CIy-
JKaIuxX NSl 1eed mpeoo-
pa3oBaHUsl DSHEPruu TOIN-
JMBa B TEIJIOBYIO U TEILIO-
BOM DHEPruU B MEXaHU4Ye-
CKYI0;  TEIJIOTEHEPUPYIO-

IToporosblii

(YnomJieTBopuTe/Ib-

HO)

3Haer: - mpUHIUNBI pabOTHl U KOHCTPYKLIUU
pa3IMYHBIX almnapaToB, CIyXKalluX JUIsl Leel
npeoOpa3oBaHUsl SHEPrHMU TOIUIMBA B TEIUIO-
BYIO U TEIUIOBOH HEPTUH B MEXaHUYECKYIO;
TEIUIOTEHEPUPYIOIUE  YCTPOMCTBA,  XOJIO-
JWIBHYIO U KPUOT€HHYIO TEXHUKY

YmMmeet: - GpopMyIHpoBaTh 3a7auM U pa3pa-
OOTKH TEINIOTEXHUUYECKUX YCTPOMCTB.

KonTpomnpHas pabota
Tect
NunuBunyansHOE
pacyeTHoOe 3ajaHue

YeTHBIN onpoc
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BaHUH TPAHCIIOPTHBIX
U TPAHCIIOPTHO-
TEXHOJIOTUYECKUX
MalvH u 000pyao-
BaHUS Pa3IMYHOIO
Ha3HA4YCHUSs, UX arpe-
raToB, CUCTEM H dJIe-
menToB (ITK-12)

M€ YCTpOMCTBa, XOJIO-
TWIbHYI0O W KPHUOTEHHYIO
TEXHUKY

Baaneer: - cnoco6amMu 3KOHOMHUH TEIIOBOM
SHEPTUU MIPUMEHUTEIHHO K
TEXHOJIOTUYECKOMY O00OpYyIOBaHUIO CEPBHC-
HBIX MPEANPUATUHN, TPAHCIOPTHBIX M TEXHO-
JIOTUYECKHUX MAIIUH;

Ymers (Y): dopmymnupo-
BaTh 3aJaud Juisd paspa-
OOTKH TEIUIOTEXHUYECKHIX
YCTPOMCTB.

TBepao 3HaeT: - MPUHIUIBI PaOOTHl U KOH-
CTPYKLIMM DPA3JIMYHBIX alllapaToB, CIIy>KallUX
JUTSL LIesield IpeoOpa3oBaHus SHEPTUU TOILIMBA
B TEIUIOBYIO U TEIJIOBOW 3HEPIMM B MEXaHU-
YECKYI0; TEIUION€HEPUPYIOLIUE YCTPOUCTBA,
XOJIOIUIBHYIO U KPUOTEHHYIO TEXHUKY

KonTpomnbnas pabora
Tect
NunuBuayansHOE
pacyeTHOe 3a1aHue

YcTHBI onpoc

IIpoaBuHyTHIH YBepeHHO yMeeT: - (GopMyJIupoBaTh 3aJaun
(xopowo) JUIS pa3paboTKu TEINIOTEXHUYECKUX
YCTPOMCTB.
YBepeHHO BJajeeT: - crioco0aMu 3KOHOMHHU
TEIUIOBOM  DHEPruM  NPUMEHHUTENBHO K
TEXHOJIOTUYECKOMY O00OpYIOBAHUIO CEPBHC-
HBIX NPEANPUATUH, TPAHCIOPTHBIX M TEXHO-
JIOTUYECKHUX MAIIHH;
Baaners (B): cocobamu CdopmupoBasBuieecs cucrematuyeckoe | KoHTponbHas pabota
SKOHOMMH TEIUIOBOM 3HEp- 3HAHHUe: - IPUHIUIBI padOThl U KOHCTPYKIIMU Tecr
MU IPUMEHUTENIBHO K pa3IMYHBIX alNapaToB, CIyXKallUX Ul LEIeH NunuBuayansHOe
TEXHOJIOTUYECKOMY 000- npeoOpa3oBaHUsl SHEPrMM TOIUIMBA B TEIUIO- | PacdyeTHOE 3aJaHUE
PYZIOBaHUIO CEPBUCHBIX BYIO U TEIUIOBOM 3HEPIUM B MEXAHUYECKYIO; | YCTHBIN onpoc
MpeaNpHUATHIA, TPaHCIIOPT- TEIUIOTEHEPUPYIOIIUE  YCTPOMCTBA,  XOJIO-
HBIX ¥ TEXHOJIOTUYECKUX Bobicokuii JUIBHYIO U KPUOTEHHYIO TEXHUKY
Mall}H; (oTiIM4YHO) CdopmupoBasuieecs cUcTeMaTH4ecKoe

yMeHHe: (OpMyIHpOBaTh 3a/auM JJIs paspa-
OOTKHU TETUIOTEXHUYECKUX YCTPOMUCTB.

CdopmupoBasuieecs CHCTeMaTH4YeCKoe
BJaJleHHe: Croco0aMHU 3KOHOMHUH TETUIOBOM
SHEPrUuu IIPUMEHUTEIBHO K
TEXHOJOTMYECKOMY 00OpYIOBaHUIO CEpBUC-
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JJOTHYCCKHUX

HBIX IPEANPUATHIA, TPAHCIIOPTHBIX U TEXHO-

MAIIIVH;

2. Onucanye HIKAJ OLeHUBAHUSA
2.1 llIkana oyenusanus na ymane meKyuie2o KOHmMpons

@®opMa TEeKyIIEero KOH- OTtcyTcTBUE YCBOCHUS [Toporosslii (y10BIE€TBOPUTEIb- [TponBunyThIii (Xopoiuro) | Beicokuii (0TaM4YHO)
TPOJIS (HM>Xe TTIOPOroBOro)” HO)
Brinmonnenue nHANBUTY- HE BBITIOJIHEHA UJIH BCE Pemeno 6onee 50% 3amanus, Ho | Pemeno 6onee 70% 3ana- | Bech 00bem 3a1aHus Bbl-
aJIIbHOM pacyeTHOM pabo- | 3aJaHus pelIeHbl Hempa- menee 70% HUSl, HO €CTh OIIHOKH noJiHeH 6e3 ommboK
THI BUJIBHO
BrinonHnenue KOHTPOIIb- HE BBINOJHEHA UJIH BCE Pemena 1 3amaua Pemeno 2 3amaun, ecth Pemeno 3 3amaun 6e3
HBIX paboT 3a/1a4M PEIICHbI Hellpa- OLIMOKHU B pacueTa o1nOoK
BUJIBHO
Brinonnenue tectos 10 u menee 11-14 15-18 19 -20
(TTpaBMIIBHBIX OTBETOB U3
20 BOIIPOCOB)
YcTHbIl onpoc OTCYTCTBHE y4acTus €IMHUYHOE BbICKa3bIBAaHUE aKTUBHOE y4acTue B 00- BBICKa3bIBAaHUE HECTaH-
CYXK/IEHUU JTapTHBIX CYXAEHUM ¢
000CHOBaHHEM TOYKH 3pe-
HUS

2.2 lllIkana oyeHusanus Ha IMane NPOMeNCYMmoYHoU ammecmayuu (3auem u IK3amen)

dopma MpomMeKyTou-
HOU aTTecTaluu

OTtcyTCcTBUE YCBOCHMS

IloporoBeiii (YOOBIETBOPUTEILHO
(HHXe TOPOTOBOTO) p v p )

[TpoaBHUHYTHI (XOPOILIO)

Bricokuii (0TIMYHO)

BrinosHeHne UTOroBo-
ro TecTa
(u3 30 BO3MOXKHBIX BO-

UMECT TOJBKO OTACIIb- HCIIBITBIBACT 3aTPYAHCHUSA IIPpU
HBIC TPCACTABJIICHUA 00 CaMOCTOATCIIBHOM BOCIIPOU3BCIC-
HN3y4acMOM MaTcpHralic, HUU MaTepualia, IpakKTUICCKOC 3a-

YMECT ITPUMCHATH ITIOTY-
YCHHBIC 3HAHUS Ha MMPAKTH-
K€, B OTBE€TaX U IIpHU pCIIcC-

CBOOOJTHO TIPUMEHSIET 3HAHUSI
Ha TPAaKTHKE, B OTBETaX U
IIPY PELIEHUH PAKTUYECKOTO

MIPOCOB BapHUaHTA) U MPAaBUIIbHBIX OTBETOB Ha JaHUE PEIICHO C OMMOKAMH, HUU MPAKTUYECKOro 3a/1a- | 3aJaHus HE JOIYyCKaeT OIIU-
pelieHre npakTuye- MPEIOKEHHBINA TECT MPaBWJIbHBIX OTBETOB Ha MPEUIO- | HHUS HE JAOMYCKAaeT Cephes- 00K,
CKOT'0 3a/IaHHsI MeHee 15, mpakTuueckoe JKEHHBIN TECT HBIX OITUOOK, MPABIIILHBIX MIPABWJIbHBIX OTBETOB Ha
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3a1aHUC PCUHICHO HE
IIpaBHUJILHO UJIU HE PC-
mI€HO

16-20

OTBETOB Ha IIPEIJI0KCHHBIN
Tect 21-25

npeUIoKeHHbIH TecT 26-30
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3. TunoBble KOHTPOJIbHbIE 32IaHUS WM MHbIEe MAaTePHAJIbI, He00X0AUMbIe /Il OLleHKH
3HAHMi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaAKTePU3YIOIIHNX 3TANbI
(opMupoBaHus KOMIIEeTEHIIUI B IIpoIecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl

OOHJ OHEHOYHbLIX CPEACTB JJIA TEKYIIEI'O KOHTPOJIA

Tekyuuii KOHTPOJIb YCIIEBAEMOCTH U IMPOMEKYTOUYHAS aTTECTAIMS 10 UTOTaM OCBOCHHS
Marepuaiia OyZeT MPOBOAMTHCS MO KaXKIOMY M3 MOAYJICH TUCIMILIMHBI B BHJIE KOMITBIOTEPHOTO
TECTUPOBAHUS 110 TECTOBBIM 3a/iaHKsIM. Kpome 3TOro, OleHUBAaeTCsl aKTUBHOCTh MaruCTPOB Ha
ayJUTOPHBIX 3aHATHUSAX, KAUECTBO U CBOEBPEMEHHOCTh BBHITIOJIHEHUS! KOHTPOJIBHOU pabOTHI U pe-
depaTa ¢ uCHoIB30BaHUEM OAITBHO-PEUTUHIOBOM CHCTEMBI OLIEHKH M0 METOAMYECKUM YKa3a-
HUSM, pa3pabOTaHHBIM Ha Kadeape.

Y4eOHO-MEeTOINYECKOE 00ECIeYeHNEe CaMOCTOSITEIbHONH pabOThl CTYAEHTOB BKIIIOYAeT JJIeK-
TPOHHBIH Y4eOHO-METOAMYECKUI KOMIUIEKC I10 JMCIUILIMHE, MPEICTaBICHHBIN Ha ratdop-
M€ JUCTAaHIIMOHHOrO oOydyeHus. KOHTpPOJIb CaMOCTOSATENBHON pPabOThI 00YYAIOIIErocs mo OT-
JENTBHBIM pa3JieliaM JTUCIUILTUHBI IIPOBOJAMUTCS B BHJIC MPOMEKYTOYHOTO TECTUPOBAHHS U C IO-
MOIIIBIO BOIIPOCOB JJIsi CAMOKOHTPOJIS, IPEACTABICHHBIX Ha TUIATPOPME JUCTAHIIMOHHOTO 00Y-
YeHUST M B METOJUYECKUX YyKa3zaHWsX: TerorexHuka: MeToaudyeckue yKa3zaHHs 10 H3yde-
HUIO JUCIWIUIMHBI U 33JaHus Ui KOHTPOJIBHOU pabothl /Poc. roc. arpap. 3ao4. yH-T; CocrT.
10.b. IOaun. b., 2021. — 36 c.

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

®OH/J] OLIEHOYHBIX CPEJICTB JIJIsSI IPOMEXYTOUYHOMN ATTECTALIUA

KOMILIEKT 3AJAHUI KOHTPOJIbHOM PABOTBHI
JJISl TEKYILEero KOHTPOJIs M0 JUCHUILIHHE

Paszpnen 1. Tepmoannamuxa.

CryneHTy npeniaraioTcs BapUaHThl KOHTPOJIbHBIX pa0boOT, BKIIOYAIOIINE AT 3alaHUMS.
Homep BapuaHTa KOHTPOJBHOW pabOTHI ompeenseTcs mpemnojaBaTesieM. TeMaTuka KOHTPOIb-
HBIX paboT copMUpOBaHa MO MPUHIUIY COYETaHUS TeM JAUCUUIUIMHBIL. HanmucaHuio KOHTpOJIb-
HOM PabOTHI MOMKHO MPEIIIeCTBOBATh U3YUYEHHE JICKIIMOHHOTO MaTepuana, pelieHue 3aJaHuil
Ha TIPAKTHYECKHUX 3aHATHUSAX U B MPOIECCE CAMOCTOSITEILHOW padoThl. JJIsl yCIenrHOro BHITION-
HEHUS! KOHTPOJIbHOM pabOThl HEOOXOIMMO 03HAKOMUTHCS C IMTEPATYPOH, CIIMCOK KOTOPOM JTaH B
pasnene 6 paboueit mporpammel «llepeueHb OCHOBHOM U IOMOJHUTEIBHOM JINTEPATYPhI».

J171s BEIOTTHEHUS] KOHTPOJIBHOUM pabOThl OTBOJIUTCS 2 aKaJeMHUYECKUX Yaca.

3amanme 1.1
B Gamnone eMkoCcThI0 V1 HaXOAUTCS BO3AYX C apaMeTpaMHu pi1 U t1, mapaMeTpsl B3SATh U3
Tabmuibl. [laBnenue okpysxaromiei cpeast 750 MM pT. CT.
Onpenenuth paboOTy pacHIMpPEeHUs U MOJIE3HYI0 paboTy, KOTOpasi MOKET OBITh TPOU3BEIE-
Ha coJiepKaliiuMcs B OaJUIOHE BO3AYyXOM IPU PacIIMpPEeHUH €ro 0 AaBJIEHHs OKpY’Karomlen cpe-
IIbl TI0 U30TepMe U 1o anuabate. OnpeaenuTh TaKkKe MUHUMAJIbHYIO TEMIIEpaTypy, KOTOpyIo Oy-
JIeT UMETh BO3/1yX B OasIOHE, €CIM OTKPBITh BEHTUJIb U BBIITYCKAaTh BO3/1yX M3 OaJJIOHA JI0 TeX
1op, MoKa JIaBJeHHE B HEM HE CTAHET PaBHBIM JaBJICHUIO OKpYyXarolien cpeipl. TermnooOMeHoM
BO3/yXa C OKpy»Karlleil cpenoit nmpenedbpeus. [TocTpouTs rpaduku mpoueccos B p-v KOOpIUHA-
Tax M MoKa3aTh paboTy mporecca.

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, 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, 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
MlIIa

t1, °C 21 25 23 31 26 22 29 18 15 19
INe 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°
p1, 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
[Ne Bapu- 31

aHTa

Vi, M2 0,3

p1, IMa | 6,8%10°

t1, °C 21

3aganue 1.2.

Paccuntarh cOOTHOIIEHNSI U3MEHEHUSI BHYTPEHHEHN 3HEPTUH, TEIUIOTHI U pabOTHI B I10-

JUTPOITHBIX MPOLECCAaX PaCIIUPEHUs, TOKa3aTeNH MOJIUTPONbl m B34Th U3 Tabuuus! 1.2. (k npu-
HATB paBHBIM 1,4).

Tabmuma 1.2.

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

pu-

aHTa

mz 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 0,95 15
ma 1,1 1,2 1,3 123|134 | 121|135 | 1,21 | 1,19 | 1,35 0,9
Ne 12 13 14 15 16 17 18 19 20 21 22
Ba-

pu-

aHTa

m1 1,6 1,7 1,8 1,9 2,0 2,1 2,2 2,3 2,4 2,5 2,6
ma 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 0,95 15
Ne 23 24 25 26 27 28 29 30 31

Ba-

pu-

aHTa

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

ma 0,4 0,5 0,6 0,7 0,8 0,9 | 0,95 1,5 2

3ananue 1.3.
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Cocy/1 pa3JielieH eperopoKoil Ha IBe YacTH, 00beMbI KOTOpeIX Vi = 1,5 M> u V2 =
1,0 m°. B wactu o6bemom Vi comepxkurcs ras 1 mpu p1 = 0,5 MIla u t:=30,0°C, a B yactu

obbemoM V2 conepxutcs ra3 2 npu p2 = 0,2 MIla u t1=60,0°C. Tumsl ra3oB cMm. TabauIry.

Onpenenuth MaccoBble U OOBEMHBIEC JIOJIM KAXJIOTO Tas3a, KaxyIIyrcs MOJIEKYJsp-
HYIO MacCy CMECH U €€ Ta30BYIO IOCTOSHHYIO MOCJIE TOro, KaK Ieperopoaka oyaer yopana u
MIPOLIECC CMELICHUSI 3aKOHYUTCSI.
XUMUYECKOU peakiueit mpeHeopedb.

Ta6mmma 1.3.
No Bapu- 1 2 3 4 5 6 7 8 9 10 11
dHTa
ras 1 O] Cl; H2S | CO2 | NHs | CS; Ar CHs | H2S H2S | CoHs
ras 2 CO2 | CHs | SO2 | CHs | CoHs | H2S H» N2 Ar Cly (6{0)
Ne Bapu- | 12 13 14 15 16 17 18 19 20 21 22
dHTa
ras 1 Ha2 CSy, | CS2 | NHs | CHa | HS | CS2 Ha> NHs | NHsz | H2O
ras 2 NHs | H2O | NHs | CO» O] NH3 | HoS | CoHs | N2 02 Cly
Ne Bapu- | 23 24 25 26 27 28 29 30 31
aHTa
ras 1 (6{0) Ar (6{0) N2 Cl, | CoHs N2 (6{0) CS;
ras 2 HxS | CO2 | NHs | CS, | NHsz | CH4 Cly H»2S Ar

3amanme 1.4.

B 6amnone eMkocThi0 Vi HaXOIUTCS BO3MyX C MapaMeTpamu pi1 U t1, 3HAYEHUS KOTOPBIX
B35Th W3 TaOuIel. [laBneHue okpyskaromei cpeasl 750 MM PT. CT.

Onpenenuts pabOTy pacHIUPEeHUs U MOJE3HYI0 paboTy, KOTOpas MOXKET OBbITh MPOU3Be-
JIeHa COoJepKaluMCcsl B OaJlJIOHE BO3AYXOM IPU PACUIMPEHUHU €ro 10 JABJICHUS OKpYyKarollen
Cpesl o u30TepMe U 1o aauabdare. OnpenenuTh Takke MUHUMAIbHYIO TEMIIEPaTypy, KOTOPYIO
6yI[€T HMETH BO3AYX B 6ann0He, €CJIM OTKPBITh BEHTUJIb U BBIITYCKATh BO3AYX U3 OaytoHa J0 TEX
1op, MOKa JIaBJICHHE B HEM HE CTaHET PaBHBIM JAaBICHHUIO OKPYXKaroliei cpepl. TemnoooMeHoM
BO3JlyXa C OKpY’KaroIieu cpenoi npenedpeusb. [loctpouts rpaduku mpoieccoB B p-v KOOpAUHA-
Tax U MOKasaTh padoTy mpoIliecca.

Ne Bapu- 1 2 3 5 6 7 8 9 10
aHTa
Vi, M 1 5 2 1,2 14 0,5 0,6 3 0,9
p1, Oap 50 32 67 42 87 55 92 21 10 77
ty, °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, 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
MIIa
ty, °C 21 25 23 31 26 22 29 18 15 19
[No Bapu-| 21 22 23 24 25 26 27 28 29 30
aHTa
\¥ 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°
cm®
p1, Ha |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°
ty, °C 21 25 23 31 26 22 29 18 15 19
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No Bapu-| 31
aHTa
Vi, M3 0,3
p1, IMa | 6,8*10°
t1, °C 21

3aganue 1.5

Cocya pa3zeleH nmeperopoakoi Ha ABe 4acTH, 00BbEMbI KOTOPhIX V1 = 1,5 MuVy=10

M. B wactu o6bemom Vi comepxutes raz 1 mpu p1 = 0,5 MIla u t1=30,0°C, a B uacTu 06be-
MoM V2 conepxutes ra3 2 npu pz = 0,2 MIla u t1=60,0°C. Tunsl razoB cM. Tabmnuy 1.3.

OrnpenenuTh MacCoOBbIE U OOBEMHBIC JOJIM KaXKJIOTO raza, KaXyIIyrocs MOJCKYJISp-

HYIO MacCy CMECH U €€ ra30BYI0 MOCTOSHHYIO TIOCJIE TOTO, KaK IMeperopoaka OyaeT yopana u

MIPOIIECC CMEIICHUS 3aKOHYUTCS. XUMHUYECKON peakiuen mpeHeopeys.

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

ras 1 O] Cl, HxS | CO2 | NH; | CS; Ar CHs | H2S | H2S | CoHs
ras 2 CO2 | CHs | SO2 | CHs | CoHs | H2S H2 N2 Ar Cl, (6{0)
Ne Bapu- 12 13 14 15 16 17 18 19 20 21 22
dHTa

ras 1 H» CS; CS2 | NHs | CHs | H2S CSy H> NHs | NHs | H20
ras 2 NHs | H2O | NH; | CO» 02 NHs | HoS | CoHs | N2 O] Cl,
Ne Bapu- | 23 24 25 26 27 28 29 30 31

aHTa

ras 1 (6{0) Ar (6{0) N2 Cl, | CoHs N2 (6{0) CS;

ras 2 HS | CO2 | NHsz | CS2 | NHs | CHs | Cl2 H2S Ar

Pa3gen 2. TemromaccoooMeH

CryneHTy mpeJuiararoTcsi BapHaHThl KOHTPOJIBHBIX paboT, BKIIIOYAIOIIME JBA 3a/laHUs.
Homep BapuaHTa KOHTPOJIBHOU pabOTHI OMpesenseTcs mpemnojaBaTesneM. TeMaTuka KOHTPOIb-
HBIX paboT copMUpOBaHa MO MPUHIUIY COUETaHHUsS TeM JAUCUUIUIMHBI. HamucaHuio KOHTpOJIb-
HOM PabOTHI OMKHO MPEANIECTBOBATh M3YUYEHHE JICKIIMOHHOTO MaTepuaja, pelieHue 3aJaHuil
Ha TIPAKTHYECKHUX 3aHATHSAX U B MPOIECCE CaMOCTOSTEIILHON pa0boThl. J[JIs yCrenrHoro BBITOJI-
HEHUS! KOHTPOJIbHOM pabOThl HEOOXOIMMO 03HAKOMUTHCS C IMTEPATYPOH, CIIUCOK KOTOPOM TaH B
pasnene 6 paboueit mporpammel «llepedeHsr OCHOBHOM U TIOMOTHUTEIBHOM JIUTEPATYPhI».

J171s BEIOTTHEHUS] KOHTPOJIBHOUM pabOThI OTBOUTCS 2 aKaJeMHUUECKHX Yaca.

3apanue 2.1.

OnpeenuTh KOJTHYECTBO MePeJaHHOro Tera uepes 1 M2 CTEHKH TOMIMHOH 8= 10 MM.
Koaddumuent termmonpoogHoctu matepuana A. OnHa u3 creHok opedpena (Fi — muomans
MOBEPXHOCTH Topsiuel CTeHKH, F2 — mitomaap moBepXHOCTH X001HON cTeHkH). Koaddurment
TETUTOTIPOBOAHOCTH, M TUTOMIAIN B3Th U3 Ta0bmupl 4.1. KoaddumenTs! TemmooTnayn 1ist ro-
pstaeii crenku o1 = 200 kJIx/M2*u*°C, s XomomHo# cTenkn o2 = 150 kJx/M>*q*°C. Temme-
patypsl trn = 75 °C, tz = 15 °C. OnpenenuTh KOIUYECTBO NMEPEJAHHOTO TeIjia MPU OTCYTCTBUH
opeOpeHwusI.

Ne Bapu-
aHTa

10

11
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F1, M2 10 10 10 12 9 15 15 11 17 9 14
Fo, M 21 12 14 9 13 10 19 14 20 7 17
A, 25 52 82 31 40 60 32 44 68 56 66
KJx/M*a*
°C
Ne Bapu- 12 13 14 15 16 17 18 19 20 21 22
aHTa
F1, M 13 12 14 19 19 12 21 14 15 20 7
Fa, M2 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
F1, M2 19 9 17 12 22 9 16 14 18
Fo, M? 15 11 14 15 19 12 13 10 14
A, 42 78 74 64 50 72 46 27 29
KK/ M*a*
°C

3amanmue 2.3.

[Tap pacummpsiercs no aguadaTe OT Ha4YaJIbHOTO COCTOSIHUA P1, 11 10 JaBiie-
HUsA pp. HallTu SHTansnuio v yJenpHblil 00beM B HAYAJIIBHOM 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
t,°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
P2 400 | 350 | 450 | 500 | 400 | 450 | 500 | 550 | 600 | 650 | 600
MM.pPT.CT

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

aHTa

p1, 6ap 10 11 12 13 14 15 16 17 18

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

P2 10 20 30 40 50 60 70 80 90

MM.pPT.CT

Pasnen 3. TepMonnHaanecmae HMKJIBI 1 TENJIOBbIC MAIlIMHbI

BapuanTsl 3aianuii 175 HHAWBUTyalIbHOW pacueTHON paboThI
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Paccunrate Tepmoamnamudeckuii nuki nopmHeoro [IBC, nokasannsiid Ha puc. 3.1, ¢ 3a-
JTAHHBIMU 3HAYCHUSIMH P1, V1, T1, cCOCTaB pabovero Tena u nmapamMeTpsl UK B3SITh U3 Taom. 3.1.

[IpousBecTn pacueT MOJSPHOM MacCChl, Ta30BOM TMOCTOSHHON M TEIUIOEMKOCTEH pabodero
TeJa C YYETOM U3MEHEHHUS TEMIIePaTypbl IIPOLIECCOB.

Paccunrare mapamerpsl pabodero tena p, v, T Bo Bcex XapaKTepHBIX TOUYKaX IUKJIA U TO-
JTy4eHHBIC JAHHBIE CBECTU B TAOIUILY.

Paccunrarh 3HaueHHE TEIJIOTHI g, padOTHI |, ©3BMEHEHUs BHYTPEHHEH 3Hepruu Au, SHTalb-
nuu Ah, sHTpornuu As 1715l BCeX MPOLIECCOB IIMKIIA U OJyUYEHHBIE JaHHBIE CBECTH B TAOJIUILY.

Paccuurate Tepmuueckuii KIIJ[ n: u cpennee TeopeTuyeckoe JaBJICHUE TUKIIA Pr.

Onpenenuth Tepmuueckuid KII/ mukia KapHo B ToMm ke MHTEpBaje TemIieparyp, 4To U
3aJJaHHbBIN [TUKII.

[Toctpouts B MaciiTabe 1o pe3ysibTaTaM BBIYUCICHUHN IIUKI B p-V U T-s KoopauHaTax.

"
4

s ,

Puc. 3.1 Bapuantsl TepMoIuHaMUUECKUX HUKIOB MOpiiHeBbIxX JIBC

[TapameTpsl, XapaKTEpU3yOIIUE UK

CumBon PasmepHoCTB
Crenensb cxatus €
[Toka3zarens NOJUTPOMNBI CKATUS Ny
CreneHb NOBBIILIEHUS JIaBIECHUS A
Crenenb n300apHOTO (MIPEIBAPUTENILHOTO) PACIIUPEHUS p
CreneHp NOCIEYIOUIET0 pacIuPEeHUs elp
IToka3zarenb MOJUTPOIBI paCIIMPEHUS n2
[TogBonumas Teruiora g1 kJx/kr
OTBOMMAs TETIOTA g2 ~Il-
Pa6ora nukia I —/I-
CpenHee naBieHue LUK Pt Oap
Tepmuueckuit KITJ[ nuxmna Nt
Tabauna 3.1
Pabouee Tero, Bap
= -
E v % aHT
§ g;p T1, K M3/11’(1" % ) UKJIA € A p
< g o IO pucC.
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.| 09 - 1,0 80 20 A 9 1,9 -
11.| 09 - 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.] 11 350 - 70 30 A 8 3,2 -
20.| 11 350 - 80 20 b 22 - 1,6
21.] 11 350 - 90 10 B 18 1,6 1,2
22.1 11 - 0,75 20 80 b 14 - 1,65
23.] 11 - 0,75 30 70 A 9 2,4 -
24.1 11 - 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.| 0,85 290 - 50 50 b 18 - 1,8
28.| 08 300 - 60 40 A 10 3,2 -
29.| 08 300 - 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 MPOAYKTOB CrOpaHUs MCIOJNB30BaTh Ui BapuaHToB: 1- 18 — Oensun AU-93 (=
28,79) xr/xmonb; 19-36 — ucnonap30BaTh AU3EIbHOE TOIUINBO (2= 29,1 KI/KMOJIB).

KOMIIJVIEKT TECTOB
AJIS1 TEKYIIEro KOHTPOJIs

TecThl 0 TUCIUILIMHE COIEPKAT OCHOBHBIE BOMPOCHI 110 BCEM TEMaM, BKJIKOUYECHHBIM B
pabouyro mporpamMmy ITHUCIUTUIAHEIL.

KaxnomMy cTyaeHTy npu TECTUPOBAHMHM IO pasjesiaM JUCHUIUIMHBI npeaocrasisercs 20
BOIIPOCOB, HAa KA/l W3 KOTOPBIX JIaHbI BapuaHThl 0TBETOB. CTy/IEeHTY HEOOXOAMMO BHIOpATh
MPAaBWIbHBIN OTBET U3 MPELJIOKEHHBIX EMY BAPUAHTOB OTBETOB.

JIns1 BBITIOJTHEHHS TECTAa OTBOAUTCS 45 MUHYT.

Pa3zpen 1

1. TepMoaUHAMHMYECKYIO CHCTEMY, KOTOpasi He 00MEHUBAETCHA C OKPY:Kalolleil cpenoil Tern-
JOTOM:
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1) Ha3BIBAIOT TOMOTECHHOM

2) Ha3bIBAIOT 3aKPBITON

3) Ha3BIBAIOT aiabaTHOM

4) Ha3bIBAIOT FETEPOrEeHHOMN

2. B iBuraresie BHyTpeHHEro CropaHusi pado4um TeJioM:

1) sBisItOTCS OTPaOOTABIIME TA3bI

2) siBRsieTCS TOIUIMBO

3) sBisieTCS CMECh BO3/yXa C IapamMH TOILUIMBA

4) aBnseTCS CMECh KUCIOPOa ¢ apaMu TOIIMBA

3. YpaBHeHuUe COCTOSIHUSI HI€AJTbHOIO ra3a:

1) cnpaBeIMBO U1 0OpAaTHOU TEPMOAMHAMUYECKON CHCTEMBI

2) cripaBeIMBO J1Jisi pAaBHOBECHON TEPMOIMHAMUYECKON CUCTEMBI

3) cpaBeUIMBO JI PAaBHOBEPOSITHON TEPMOAMHAMUYECKON CHUCTEMBI

4) cripaBeIIMBO AJi1 PABHOBECHOW TEPMOIMHAMHYECKOU CUCTEMBbI

4. IlepBblii 3aKOH TEPMOJUHAMUKH BbIPAKAETCH YPABHEHUEM:

1) dQ=dU+dH

2) dQ=dH+dL

3) dQ=dS+dH

4) dQ=dU+dL

5. PabGora pacmuupeHus, copepiiaemMasi CMCTeMOil B ainabaTHOM mpoiiecce:
1) paBHa yBeNMUYEHUIO BHYTPEHHEH SHEPTUU JAaHHON CUCTEMBbI

2) paBHa yBEIMUYEHUIO SHTPOIUH JTAHHOW CUCTEMBI

3) paBHa YMEHBIICHUIO BHYTPCHHEH SHEPTUH JaHHON CHCTEMBI

4) paBHa YBEITUYEHUIO SHTPOIUH JTAHHOWU CUCTEMBI

6. IIpu aguadaTHOM ckaTUM padoyero Tejia 3aTpayuBaeMasi M3BHe padora:
1) nenuKoM UAET Ha yMEHbIIEHUE BHYTPEHHEW SHEPIUU CUCTEMBI

2) UeNUKOM UJET Ha yBEIUYEHUE SHTPOIIUU CUCTEMBbI

3) 1eNMKOM UJET Ha YBEIMYEHUE BHYTPEHHEH S3HEPTUU CUCTEMBI

4) UeaMKOM UJIET Ha YMEHBIICHHUE YHTPOIIMH CUCTEMBI

7. U3MeHeHHe BHYTPEHHEH JHEPIMy B TEPMOAMHAMHUYECKOM Npouecce:

1) ompenenseTcst TOIbKO HaYaJIbHBIM M KOHEUHBIM COCTOSIHUEM pabouero teia
2) onpezensercs TOJIbKO HaualbHBIM U 3aKOHYEHHBIM COCTOSIHUEM padoyero Tena
3) onpenensieTcs TOIbKO HaYaJIbHBIM MU KOHEUHBIM Iy TSIMH ITPOBEACHUS Tpoliecca
4) onpenensercs TOJbKO Ha4aJbHBIM U 3aKOHYEHHBIM MMyTSMHU IPOBEJEHUS Mpoliecca
8. Mexanu4ecKkyo padoTy pacluMpeHHs MOKHO BbIPA3UTh B BH/I¢ YPABHCHHSA:
1) dL=pV

2) dL=dpV

3) dL=dVdp

4) dL=pdV

9. Padora:

1) siBnseTcst pyHKUUEH HCXOAHOTO U KOHEYHOT'O COCTOSIHUI CUCTEMBbI

2) 3aBHCHT OT XapakTepa TEPMOJIMHAMUYECKOr0 IpoLecca

3) He sABIsIeTCSA PYHKLIMEH UCXOJHOTO U KOHEUHOTO COCTOSIHUM CUCTEMBbI

4) He 3aBHCHUT OT XapakTepa TEPMOJIMHAMUYECKOI0 Ipoliecca

10. CBs13p TENJI0EMKOCTH € TEIVIOTOM M TEMIIEPATYPOil ONMCHIBACTCS YPABHECHHEM:
1) C=dQ/T

2) C=dQ/dT

3) C=Q/dT

4) C=Q/T

11. U3MeHeHue IJHTAJIBIINH B JIIOOOM npouecce:

1) ompenenseTcst TOIbKO HaYaJIbHBIM M KOHEUHBIM COCTOSIHUEM paboyero rena
2) onpezensercs TOJIbKO HauyalbHBIM COCTOSIHEM pabodero teia
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3) onpenenseTcs TOIbKO Ha4aabHBIM U KOHEUHBIM Iy TSIMH IIPOBEACHUS Tpoliecca
4) onpenensercs TOJbKO Ha4aJbHBIM U 3aKOHYEHHBIM IMYTSMHU IPOBEAEHUS Mpoliecca
12. 3aBHCHMOCTb H3MEHECHHS JHTAJIBLIIMYA ONHUCHIBACTCH YPABHECHHEM:

1) dh=C\dT

2) dh=RdT

3) dh=CpdT

4) dh=(R+Cp)dT

13. 3aBrucUMOCTb H3MEHEHNS] BHYTPEHHeH JHePIruy ONUChIBAeTCS YPABHEHUEM:
1) dU:CvdT

2) du=RdT

3) du=CpdT

4) du=pdv

14. K pyHKIUM COCTOSTHUSI OTHOCHTCS:

1) naBneHue

2) SHTaIBIUS

3) Temmiepatypa

4) TertoTa

15. K Tepmuveckum napamerpaM OTHOCHTCS:

1) sHTaNBIIUS

2) sHTaNBNUA

3) Temnepatypa

4) paborta

16. Kosim4yecTBO TenjioThl MOJABOAUMOE B IMpoIecce:

1) dg=dTds

2) dg=Tds

3) dg=dTs

4) dg=Ts

17. Ilpu oTBOJE TENJIOTHI OT TeJla:

1) dg<0, ds>0

2) dg<0, ds>0

3) dg<0, ds<0

4) dg>0, ds>0

18. /15t TOro 4To0bI ABUraTe/ b HeNMPEePbIBHO NMPOU3BOIUI MEXaHHYECKYI0 padoTy:
1) pabGota cxatust 10J1Ha ObITh TaKOM ke, Kak 1 paboTa paciiupeHus

2) paboTa pacuMpeHus 10HKHA ObITh MEHbIIE paOOThI CHKATHS

3) paboTa pacuiupeHus 10JKHA OBITH O0JIbIIE PAOOTHI CHKATUS

4) pabora cxxaTHsl JOJDKHA OBITh O0JIbIIE pabOTHI paCIIUPEHUS

19. EnnHuneii u3mepeHusi yHUBepCaJbHON Ia30B0i IOCTOSIHHOM SIBJISIETCS:
1) Jix/kr

2) Ix/K

3) Jlx/m®

4) x/(xr K)

20. /st mpouecca, NpOTEKAKIIEro MpU MOCTOSAHHOM o0beMe:

1) mokazaTenb MOJUTPOIIBI paBeH |

2) nokaszatenb HOJUTPOoIibl paBeH 0

3) moka3zaTeb MOJUTPOIIEI paBeH k

4) nokasartesb IMOJUTPOIbI paBeH OECKOHEYHOCTH

Paznen 2

1. Eciin TemnepaTypa BO BCeX TOYKAX TeJia:
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1) 3aBUCHUT OT BpEMEHH, TO MOKHO CYMTATh TEMIIEPATYPHOE 110JI€ U30TEPMHUUECKUM
2) He 3aBHCUT OT BPEMEHH, TO MOXHO CUUTATh TEMIIEPATyPHOE MOJIe U30TEPMUUECKUM
3) 3aBUCHUT OT BPEMEHH, TO MOKHO CUUTATh TEMIIEPATypHOE 10JI€ CTAl[MOHAPHBIM
4) He 3aBHCUT OT BPEMEHH, TO MOYKHO CUUTATh TEMIIEPATyPHOE MOJIe CTAIIHOHAPHBIM
2. U30TepMuYecKasi NOBEPXHOCTh- ITO:

1) reomeTpruyecKOe MECTO TOUYEK, TEMIIEpaTypa B KOTOPHIX HE OJMHAKOBA

2) reoMeTpUUYECKOe MECTO TOUEK, TEMIIEpaTypa B KOTOPBIX CTallMOHApHA

3) reoMeTprUYECKOE MECTO TOUYCK, TEMIIepaTypa B KOTOPHIX OJUHAKOBA

4) reoMeTpHUECKOE MECTO TOYEK, TEMIIEPATYpa B KOTOPBIX HE CTALIMOHAPHA

3. B 3akoHe @ypbe BEKTOP TENI0BOI0 MOTOKA:

1) HanpaBJieH Tak)Ke KaK ¥ BEKTOp I'paJiieHTa TeMIeparyp

2) HampaBJIeH TaK)Ke KaK U BEKTOp KO PHUIMEHTA TEIIONPOBOAHOCTH

3) HarpaBiieH POTUBOIIOJIOKHO BEKTOPY TEMIIEpaTyp

4) HampaBJIeH IPOTUBOIOJIOXKHO BEKTOPY I'PaJUEHTA TEMIIEPATYP

4. KoappunueHT NponopuuoHaJIbLHOCTH A B ypaBHeHnu ®@ypoe:

1) xapakTepu3yeT ClIOCOOHOCTh JAaHHOTO BEIIECTBA OTBOJAUTH TEILJIOTY

2) XapaKkTepHu3yeT CIIOCOOHOCTh JAaHHOT'O BELLECTBA HAarpeBaThCs

3) xapakTepHu3yeT ClIOCOOHOCTh IAaHHOTO BEIIECTBA OXJIAKIATHCA

4) xapakTepu3yeT ClIOCOOHOCTh JAaHHOI'O BEIECTBA IPOBOJUTH TEILUIOTY

5. Ko PpunueHT TenionpoBOIHOCTH A IJisl Ta30B:

1) 3aBUCHT OT TeMIIepaTypsl

2) He 3aBUCUT OT Macchl MOJIEKYJI ra3a

3) He 3aBUCUT OT CKOPOCTHU JBHKEHHS MOJIEKYJI Ta3a

4) He 3aBUCUT OT TEMIIEPATYPbI

6. B oTuiMuMe OT ra3oB TeNJIONPOBOJIHOCTh METALIOB:

1) obecnieunBaeTcs TJIaBHBIM 00pa30M 3a CUET TEIJIOBOTO JABUKEHUSI aTOMOB

2) obecrieunBaeTCs II1aBHBIM 00pa30M 3a CUET TEIIOBOTO JBM)KEHUS MOJIEKYII

3) obecrieunBaeTcCs TIIaBHBIM 00pa30M 3a CUET TEIJIOBOTO JIBM)KCHUSI HOHOB METaJljia
4) o0GecnieunBaeTcs TJIaBHBIM 00pa30M 3a CUET TEIJIOBOTO JIBUKEHUS 3JICKTPOHOB
7. MOIIHOCTH TENJIOBOI0 NMOTOKA Yepe3 CTeHKY:

1) npsiMmo mponopIMOHabHA TeMIIepaTypam

2) mpsiMO IPONOPLIMOHANIbHA PA3HOCTH TEMIIEPATYP

3) oOpaTHO MPOMOPLUOHANIBHA PA3HOCTH TEMIIEpPaTyp

4) 0OpaTHO MPOMOPIIMOHATIEHA TEMITepaTypam

8. MomHOCTh TEII0BOI0 MOTOKA Yepe3 CTeHKY:

1) npsimo ponopLroHanbHa KO3(QPHUIIMEHTY TETIIONPOBOJHOCTH

2) npsIMO MTPONOPIIMOHANIbHA TeMIIepaTypaM

3) oOpaTHO nponopIoHaIbHa KO3 (PUIIMEHTY TEIIONPOBOAHOCTH

4) oOpaTHO MPONOPLMOHATIBHA TEMIIEpATypaM

9. Tenu10BOI MOTOK Yepe3 HWINHAPUYECKYIO CTEHKY:

1) npsiMO PONOPIIMOHAJIEH TeMIIepaTypam

2) npsiMO IPONOPLIMOHAJIEH PA3HOCTH TEMIIEPATyp

3) oOpaTHO MPONOPLMOHAIEH PA3HOCTU TEMIIEPATYP

4) 0OpaTHO MPOTOPITMOHAIICH TEMITEpaTypam

10. IIpouecc Teny1000MeHa MeakAy NNOBEPXHOCTHIO TBEPAOIo TeJla U JKHMIAKOCTHIO (Ta3oM):
1) Ha3pIBaeTcs Terionepenavyeit

2) Ha3bIBaeTCs TEIUIOOTAAUEH

3) Ha3bIBaeTCs TEIUIONPOBOJHOCTHIO

4) Ha3bIBAETCS TEIIIOEMKOCTBIO

11. B ypaBHenun HeroToHa-Puxmana TenjioBoi noTrok:

1) npsiMo PONOPIMOHATICH Pa3HOCTH TeMIepaTyp

2) IpsIMO TIPONIOPIIMOHAJICH TEMIIepaTypam
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3) mpsiMo TpornopIHoHalieH KodhGHUIIMEHTY TerTonepeadn

4) oOpaTHO MPONOPIHOHATICH KOAPPHUIIMEHTY TETIIONPOBOIHOCTH

12. Ko puumeHT TenaooTaaum a:

1) paccunTbIiBaeTCs U3 KpUTEPUAILHOTO ypaBHEHUs PeliHonbaca

2) paccuuThIBAaeTCs U3 KpUTEpUaAIbHOrO ypaBHeHus [Ipanaris

3) paccuuTbIBaeTCs U3 KpuTepuanbHoro ypasHenus HyccenbTa

4) paccuuThIBaETCS U3 KpUTEpUaAIbHOro ypaBHeHUs ['pacroda

13. Pexxum aBMKEHHUS JKMIKOCTH B CCTeMe OXJIasKIeHUs aBTOMOOMJIA:

1) namMuHapHBIHA

2) TypOMpOBaHHBIN

3) TypOyJICHTHBIN

4) naMMHUPOBAaHHBIN

14. Ins uHTeHcHMPUKANMH TIPolecca TeI1000MeHa:

1) UCTIONB3YIOT MIAXMATHOE M PACIIPEICIICHHOE PACIONIoKEeHUE TPyO

2) UCNOJIB3YIOT IAXTHOE U paclpesielIeHHOE PACHOIOKEHHE TPyO

3) UCTIONB3YIOT MIAXMATHOE U KOPUIOPHOE PACIIONOKEHUE TPYO

4) ucronb3yroT MAaXMaTHOE U KOPUJIOPHOE PacookKeHue Tpyo

15. Tena, noraomawmAas cnocoOHOCTb KOTOPHIX He 3AaBUCHUT OT /IVIMHBI BOJIHBI:
1) Ha3BIBAIOTCS A0COTIOTHO YEPHBIMU TEJIaMU

2) Ha3bIBAIOTCS A0COJIFOTHO CEPHIMU TEJIaMU

3) Ha3bIBAIOTCS CEPBIMH TEIaMHU

4) Ha3bIBaIOTCA A0COIIOTHO YEPHBIMU ra3aMu

16. B 3akone Credana-bosbiMana rydyencnyckareJbHas cCliocoOHOCTh Teia E:
1) npsiMO IponOpILMOHATIbHA TEMIIEPATYPE BO BTOPOM CTENEHU

2) npsIMO IIPONOPIIMOHANIbHA TeMIIepaType B YETBEPTOM CTeNeHN

3) oOpaTHO NPONOPIMOHATIBHA TEMIIEPATYPE BO BTOPOU CTEIIEHU

4) npsMo NMpOIOPIMOHAIBHA TEMIIEPAaType B YETBEPTON CTENECHU

17. B ypaBHeHMH Telionepeayn TeNJIOBOM NMOTOK:

1) npsimo mponopLuHoHaieH KOA(PPHUIHUEHTY TEeTJIONPOBOIHOCTH

2) npsiMO IPONOPLIMOHAJIEH PA3HOCTH TEMIIEPATyp

3) obpaTHO nponopiuoHaneH K03(h(HUIIUEHTY TEeIIONPOBOJHOCTH

4) 0OpaTHO MPOTOPIIMOHAIICH TEMIIepaTypam

18. Tenj1000MEeHHHKOM Ha3bIBAIOT ANNAPAT, NPEeAHA3ZHAYCHHBI:

1) ansg 0TBOJA TETJIOTHI OT TEIJIOHOCUTENEH

2) n7s MOABOAA TEIUIOTHI K TEINIOHOCUTENSIM

3) nns cooOlIeHusl TEMIOTH OJHOMY U3 TEIUIOHOCUTENIEH B pe3yJibTaTe €ro 0TBOJA OT APYTroro
TEIIOHOCUTES

4) nist cooOLIeHHs TEMIOThl OJHOMY M3 TEIUVIOHOCUTENIEH B pe3yJsibTaTe ero COOOLIEHUsS K JpY-
TOMY TETJIOHOCUTEIIIO

19. {5 oxJakaeHus aBTOMOOHJILHOIO IBUTaTe sl BHYTPEHHEro CrOpaHus:

1) MCTIONIB3YIOT pereHepaTUBHbIE TEMI000MEHHUKH

2) UCHOJIB3YIOT PEKYTIEpaTUBHbBIE TEMNIOOOMEHHUKHU

3) MCIIONB3YIOT CMECUTENbHBIE TEIIIO0OOMEHHUKN

4) UCTIONIb3YIOT aKKYMYJISITOPHBIE TETNIO0OMEHHUKHI

20. /It npoTHBOTOKA:

1) xoHeyHas TeMIeparypa XOJIOJAHOM KUAKOCTH BCETa BbIllle KOHEUYHOU TeMIlepaTypbl ropsyeit
KHUJIKOCTH

2) KOHEeYHas TeMIepaTypa XOJOJIHOHN KHUAKOCTU BCET/Ia paBHa KOHEYHOW TeMIlepaTypbl ropsyeit
KHUJIKOCTH

3) KOHEeYHas TeMIiepaTrypa X0JI0JHOM KMJIKOCTH BCET/1a HUKE KOHEUHON TeMIepaTypbl ropsdei
KHUJIKOCTH
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4) KOHEYHas TeMIIepaTypa X0JIOHOM KUIKOCTH BCET/Ia BHIIIE HAYaIbHON TeMIIEpaTyphl ropsuei
KUJKOCTH

KOMILJIEKT IIPUMEPHbBIX 3AI[AHI/II7'I
JJIS TIPOMEXKYTOYHOM aTTecTanum (IK3aMeH) M0 IUCHUILINHE

DK3aMeH IPOBOJUTCS B BUJIE UTOTOBOTO TECTA U PEIICHUS MMPAKTHUECKOTOo 3amanus. st
BBITIOJIHEHUS OTBOJUTCA 90 MUHYT.

1. Onpeaenaute mojie3HyHw padoTy B mpouecce, ecjid H3MeHeHHe BHYTpeHHeil sHeprum 300
KkJIK/Kr, a KoJIM4ecTBO OTBeAeHHOro Ttemaa 300 k/k/kr:

2. Onpenenure KO3(PPUIHEHT TEIIONEPeIaYn Yepe3 IIOCKYI0 OHOCIOHHYI0 CTEHKY, eCIIH O
1=20 Br/(M? C), o 1=10 Br/(M?> C), A=1 Bt/(M? C), TosIHa creHKHn 200 MM:

3. Onpenenure 3nayeHue tepmudeckoro KII nukna Kapno, ecam p1= 13 MlIla, v1 = 0,01
m%/kr, p2= 11 MIla, v2= 0,18 m%/kr:

4. Onpeneante BeJUYUHY MJIOTHOCTH TEMJIOBOr0 MOTOKA OT CTEHKHU K KUJTKOCTH, €CJIH O =
20 Br/(m? C) rpan; ter = 80 °C; tuun = 293 K:

5. Onpeneante 3Hauenne Ttepmuyeckoro KIIJI unkiaa IBC ¢ n30X0pHbIM MOABOIOM TeIJI0-
ThI, ecau cv = 0,24 xJx/kr rpaxa, ¢p = 0,3 kJx/kr rpaa, vi= 0,01 m%kr, t2=27°C, p2=8

6. B 3akone Crepana-bonbumana JiydyencnyckaTeJabHas ciocoOHoCcTh Tenna E:

1) npsiMO IponoOpIMOHATIbHA TEMIIEPAType BO BTOPOM cTeNeHn

2) npsIMO MPOTIOPIMOHANTbHA TEMITEPAType B YSTBEPTOIl CTEIICHU

3) oOpaTHO NMpoNOpIOHATbHA TEMIIEPATYPE BO BTOPOM CTENEHU

4) oOpaTHO MPONOPLHMOHATIBLHA TEMIIEPAType B UETBEPTON CTETIEHU

7. Tensionepenaya- 31o:

1) npouecc nepeHoca TEIIOTHI OT ropsueit )KUKOCTH K XOJIOIHON

2) mpoliecc MepeHoca TEIUIOThl OT Topsiued KHUAKOCTU K XOJIOAHOM depe3 paslelisiollyl0 UX
CTEHKY

3) mporuecc mepeHoca TEIIOThl OT XOJIOJAHOM JKMJIKOCTH K ropsdeil uepe3 pasfelsiollylo ux
CTEHKY

4) mpotiecc iepeHoca TeII0Thl OT XOJIOJAHOM KUJIKOCTH K ropsyeit

8. B ypaBHeHNH Temionepeaayu TEIJI0BOM MOTOK:

1) mpsimo mponopIHoHaieH KOA(PPHUIIMEHTY TEeTJIONPOBOIHOCTH

2) npsiMO IIPONOPLMOHANIEH PA3HOCTH TEMIIEpATyp

3) obpaTHO nponopiLroHaneH K03 pUIneHTy TerIonpoBOJHOCTH

4) 0OpaTHO MPOTOPITMOHAIICH TEMITEpaTypam

9. PexynepaTuBHBIM Ha3bIBaeTCs TENI000MEHHHUK, Y KOTOPOIo:

1) mpoucxoauT nepenava TEIIOTHI OT OJHOTO TEIUIOHOCUTENS K APYTOMY

2) mepenayda TEIUIOTH OT OJHOTO TEIUIOHOCUTENS K APYrOMY OCYLIECTBIISIETCS YE€pE3 pa3Ieisito-
HIYI0 UX TPaHMIly paszesa
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3) nmepeaaya TEMJIOTH OT OAHOTO TEIUIOHOCUTEINS K APYrOMY OCYIIECTBIIAETCS Yepe3 pa3lessio-
LIYIO UX TBEPAYIO CTEHKY

4) nepenava TEIUIOTHI OT OJHOTO TEIUIOHOCHUTENS K IPYTOMY OCYIIECTBIISIETCS Yepe3 pas3aemsiio-
LIYIO UX JKUJKOCTb

10. B aBTOMOOMWJIBHBIX JABHMIraTe/siX BHYTPEHHEIr0 CrOpaHusi peKynepaTuBHbIE Temi000-
MEHHHMKH:

1) UCHONB3YIOT AJIs OXJIAKICHUS TOPMO3HOM CUCTEMBI

2) UCTIONB3YIOT JIJISl OXJIAXKICHUSI MOTOpa

3) UCHOIB3YIOT AJISl OXJIAXKACHUS TOJABECKU aBTOMOOMIIS

4) UCTIONB3YIOT JIs1 OXJIAXKACHUS CUCTEMBI 3KUTaHUS

11. l1s1 oxJiaskaeHusi aBTOMOOMJIBHOTO IBUTaTe sl BHYTPEHHEr0 CrOPaHus:

1) HCTIONIB3YIOT pereHepaTUBHBIC TEMII000MEHHUKH

2) UCHONB3YIOT PEKyIepaTUBHbBIC TEINIOOOMEHHUKHU

3) UCTIONB3YIOT CMECHTEIBHBIC TETUIOOOMEHHUKU

4) UCTIONIB3YIOT AaKKYMYJISITOPHBIE TETNIOOOMEHHUKHI

12. PerenepaTuBHBIM Ha3bIBAETCS TENJI000MEHHHK, Y KOTOPOIO:

1) mepenaya TEMmIOTH OT OAHOTO TETNIOHOCUTENS K APYTOMY OCYLIECTBIIETCS Yepe3 pa3naeisio-
LIYIO UX TBEPAYIO CTEHKY

2) mepenaya TEMJIOTHI OT OJHOTO TEIJIOHOCHUTENS K IPYrOMYy OCYILIECTBIISIETCS MPU HETOCPE/I-
CTBEHHOM HX KOHTAKTe

3) ropsiuMii TETIOHOCUTENb COMIPUKACAETCS C TBEPABIM TEJIOM U OTAAET €My TEeIUIOTY, Jajee XO-
JIOJHBIA TEIJIOHOCUTENb COIPUKACAETCSI C TBEPABIM TEJIOM U BOCIIPUHUMAET TEIJIOTY, aKKyMy-
JUPOBAHHYIO TBEPBIM TEIOM

4) ropsiumii TEMJIOHOCUTEIb B3aUMOJICHCTBYET C TBEPBIM TEJIOM U pearupyer ¢ TEIUIOTOH, fajee
XOJIOJIHBIM TETJIOHOCUTENh COMPUKACAETCS C TBEPABIM TEJIOM U BOCHPUHHUMAET TEIUIOTY, aKKYy-
MYJIMPOBAHHYIO TBEPJIBIM TEIOM

13. list npaAMoOTOKA:

1) xoHeuHas TeMneparypa XOJIOJHOHN XKUJAKOCTH BCETAa BbIlIE KOHEYHOW TeMIlepaTypbl ropsyeit
KUAKOCTU

2) KOHEYHas TeMIepaTypa XOJOIAHOM KHUIKOCTH BCEr/la paBHAa KOHEYHOU TeMIlepaTypbl ropsdeit
KUJKOCTH

3) KoHeuyHas TeMIiepaTrypa XO0J0JHOM KUIKOCTH BCET/1a HUKE KOHEUHON TeMIIepaTypbl ropsyeit
KUJKOCTH

4) KOoHeYHas TeMIlepaTypa X0JIO0IHOM KUJKOCTH BCET/1a BbIIIE HAaYaJIbHOM TeMIiepaTyphbl ropsiuei
KUJKOCTH

14. {ns1 npoTHBOTOKA:

1) KOoHeuHas Temreparypa XOJO0JHOM KHJIKOCTH BCET/ia BhIIlIe KOHEYHOM TeMIiepaTypsl ropsiuen
KUAKOCTU

2) KOHeuHas TemMIeparypa X0oJI0AHOM KUIKOCTH BCErjia paBHa KOHEUHOM TeMIepaTypsl ropsiueit
KUAKOCTU

3) KOHeYHas TeMInepaTypa XOJIOJHOM KUJKOCTH BCEr/la HHXKe KOHEYHON TeMIepaTypbl ropsiueit
KUAKOCTU

4) xoHeuyHas TeMIepaTypa X0JI0AHOM KUAKOCTH BCET/ia BhIlle HaYaJIbHON TeMIIepaTypbl Topsyeit
KHUJIKOCTH

15. B npouecce cxatusa [IBC padora:

1) pasua dl=pdv

2) paBHa dl=pdT

3) pasna dl=dpdv

4) pasna dl=vdp

16. Kakoii uukJ peanusyercs B qu3eabHbix IBC:

1) UK CO CMEMaHHbBIM [TOABOJOM TEILIOTHI

2) uuka npu p=const
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3) nuKI mpu v=const

4) uukn Kapno

17. IloaBoa TeMJIOTHI B 0€H3MHOBOM JIBHIraTeJIe:
1) npoxoaut mpu p=const

2) npoxoauT mpH pvk=const

3) npoxoauT mpu v=const

4) npoxoaut nipu dq=0

18. IToaBoOa TEMJIOTHI B IUKJIE COBPEMEHHOT0 THU3eJIs:
1) mpoxoauT npu p=const U v=const

2) IPOXOIUT IpH pv*=const u v=const

3) mpoxoauT mpu v=const U p=const

4) npoxonut npu dq=0 1 v=const

19. OTBOA TEIIOTHI B 0€H3UHOBOM JABHUrarTeJie:
1) npoxoaut npu p=const

2) npoxoauT mpH pvk=const

3) npoxoauT mpu v=const

4) npoxoaut nipu dq=0

20. OTBOA TENMJIOTHI B IMKJIE€ COBPEMEHHOT0 IN3eJIs:
1) mpoxoauT mpu p=const

2) mpoxoauT mpH pv<=const

3) mpoXoauT Mpu v=const

4) npoxonut npu dq=0

21. Ilpu cxxkaTuum:

1) TemnepaTypa pabouero Tena najaaer

2) TemnepaTypa pabouero Teja He U3MEHSETCs

3) TemmiepaTypa pabodero Teina He BO3pacTaeT

4) remneparypa pabodero Teiaa BO3pacTaer

22, Ilpu pacmimpeHuu:

1) Temnepatypa pabouero Tena najaaer

2) TemnepaTypa pabouero Tejia He U3MEHSeTCs

3) remnepaTypa pabouero Teia He BO3pacTaeT

4) remneparypa pabo4dero Teia BO3pacTaer

23. YaeabHasi paboTa pacmimpenusi | B 130X0pHOM npouecce:
1) He paBHa 0

2) paBHa 0

3) paBHa 1

4) paBHa 6ECKOHEUHOCTH

23. B uzo0apHoM npouecce padoTa pacuiMpeHusi:
1) paBHa dl=pdv

2) paBna dl=pdT

3) paBHa dl=dpdv

4) paBna dl=vdp

24. B n3orepMu4ecKoM npouecce padora paclIupeHus:
1) paBua I=RT In(v2+ V1)

2) paBHa I=RT In In(v2-v1)

3) paBHa I= pv In(v2/v1)

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

25. B aqmabaTHOM npouecce:

1) (pv)*=const

2) pv=const

3) pv=const

4) pv Y*=const

37



26. B moiuTponHOM mpouecce:

1) (pv)"=const

2) pv"=const

3) p"v=const

4) pv M\"=const

27. J1nst ©30XOPHOTr O mpoiecca:

1) mokazaTenb MOJUTPOITBI paBeH 1

2) nokasateib HoJUTPoIibl paBeH 0

3) mokazaTeb MOJUTPOIIBI paBeH k

4) mokasaremnb MOJUTPOIBI PABEH OECKOHEYHOCTH

28. /lsis u30TEpMUYECKOr0 Mpolecca:

1) mokazaTesb MOJUTPOIIBI paBeH |

2) rmokasateib HOJUTPOIIbl paBeH 0

3) mokazaresb HOIUTPOIIBI paBeH k

4) nokasaresb MOJIUTPOIIBI PaBEH N

29. Crenensbio c:katusi IBC Ha3biBaeTcs:

1) oTHOIIEHHE 0OBEMA KaMEPhI CrOpaHus K 00beMy HUIUHAPA
2) OTHONICHHE JUIMHBI KAMEPhI CrOPaHUS K JJIMHE IIIMHIPA
3) oTHoOIIEHHE 00BEMa IUITUHAPA K 00beMy KaMephbl CrOpaHHs
4) otHOmIEHNE 00BEMA, 3AHIMAEMOT0 OPIIHEM, K 00BEMY KaMepbl CrOpaHus
30. HHukJ ¢ moaBoAOM TEIJIOTHI IPH MOCTOSTHHOM 00beMe:
1) peanuzyercst B 1u3eAX

2) peanu3syeTcs B IU3ENAX U OCH3MHOBBIX JIBUTATEISAX

3) peasiuzyetcst B OCH3MHOBBIX JBUTATEISIX

4) peanuzyetcsi B OEH3MHOBBIX U Ta30BbIX JBUTATEISNX

IIpuMepHbIe BApUAHTHI IPAKTHYECKOT0 3aJaHUS
JJIS1 IPOMEKYTOYHOM aTTecTanum (3K3aMeH)

K rasy, 3akiato4eHHOMY B IIWJIMHIpPE C MOJABIMKHBIM MOpUIHEM, HojaBoauTcs u3BHe 100
k/Dx Tera. Benuunna npousBeneHHON paboThl pu 3ToM coctasiser 115 x/[x. Ompe-
JIEIIUTh U3MEHEHUE TI0JTHOM U YJIETIbHOM BHYTPEHHEN SHEPIUU I'a3a, €CJIM KOJIMYECTBO €r0
paBHoO 0,8 kr.

Kakoe konuyecTBO TEMJIOTHI HEOOXOAMMO 3aTPaTHTh, YTOOBI HAarpeTh 2 M BO3AyXa OT
100°C o 500°C mpu uzbpITOuHOM MIocTosiHHOM jAaBiennu 0,2 MIla? Kakyro paboty co-
BEPIIUT MpH 3ToM Bo3ayx? JlaBnenue armocdepsl npuHATh paBHbIM 101235 ITa. O0BbeM-
Has cpeqHss n300apHas TernaoeMkocTsb paBHa 1,3 k/[x/(m?-K).

B nununape naxoautes Bo3ayx npu gasineHun p=0,5 MlIla u remneparype t1=400 °C. Ot
BO3/lyXa OTHUMAETCS TEIUIOTa MPH MOCTOSHHOM JaBJICHUU TaKUM 00pa3oM, YTO B KOHIIE
npoliecca ycraHaBiuBaeTcs temnepatypa t2=0 °C. O0beM HMIMHIpPA, B KOTOPOM Haxo-
TuTCs Bo3AyX, paBeH 400 i1. OnpenenuTb KOJIMYECTBO OTHATOM TEIMIOThI, KOHEUHBIH 00b-
€M, M3MEHEHHE BHYTPEHHEH SHEpPIUu U COBEPIICHHYIO paboTy cxaTus. 3aBHUCUMOCTh
TEMJIOEMKOCTH OT TEMIIEpATypbl CYATATH HEIMHEHHOM.

8 m* Bozayxa npu p1=0,09 MIlIa n t1=20°C coxumaroTcs py MOCTOSIHHOW TeMITepaType 110
0,81 MIIa. Onpenenuts KOHEYHBIH 00BEM, 3aTpaueHHYIO Pa0OTy U KOJIMYECTBO TEIIOTHI,
KOTOpO€ HEOOXOAMMO OTBECTH OT rasa.
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10.

11.

12.

13.

0,5 m* kucnopona nipu gasiaeHuu p1=1 Mlla u temneparype t1=30 °C c:xUMarOTCs U30-
TePMHUYECKH 10 oObeMa B 5 pa3 MeHbIe HayanbHOTO. Omnpenenuth 00beM U JIaBlICHUE
KHCJIOPO/Ia TIOCHIe CKaTusl, paboTy CIKATHsI U KOJIMYECTBO TEIUIOTHI, OTHSATOU Yy Ta3a.

1 kr Bo3gyxa coBepmaer nukia KapHo B mpenenax temmepatyp ti1=250°C u t>=30°C.
Haussiciiee gaBnenue pi1=1 Mlla, naunusmee — p3=0,12 MlIla. Onpenenuts napamer-
PBI COCTOSIHUS BO3/TyXa B XapaKTEPHBIX TOUYKAX, KOJMYECTBA MOJIBEICHHON U OTBEACHHOMN
TEIUIOTHI, PA0OTY U TEPMUYECKHI K.I1.JI. [IUKJIA.

s uueanpbHOro LMKJA MOPIIHEBOrO JBUTrATENsl BHYTPEHHErO CropaHus C IOJABOAOM
TEIUIOTHI IIPU V=CONSt ONPENEIUTh TapaMeTPbl B XapaKTEPHBIX TOUYKAX, MOIYYCHHYIO pa-
00Ty, TEpPMUYECKUH K.II.1I., KOJIMYECTBO MOABEACHHON U OTBEIEHHOM TEIUIOTHI, €CIIU JaB-
Ho: p1=0,1 MIIA; t1=20°C; &=3,6; A=3,33; k=1,4. Pabouee Tteno — Bo3ayx. Termaoem-
KOCTb IPUHATH OCTOSIHHOM.

B umkne mopiiHeBOro ABUTATENsE BHYTPEHHETO CrOpaHUs C IOJABOJIOM TEIUIOTHI MpHU
v=const CTENeHb CXKATH €=5, CTENEeHb yBeIMUYeHUs AaBiieHus A=1,5.0npenenurs Tep-
MUYECKMI K.I.J. 3TOTO IMKIA, a Takke Iukia KapHo, coBepiaromerocss mpu TexX xe
npelenbHbIX TemnepaTypax. Pabouee Teno — Bo3ayX. TemioeMKoCTh NPUHATh MTOCTOSH-
HO.

[Toctpouth Tpadk 3aBHCUMOCTH TEPMHUYECKOTO K.IL.J. OT CTETICHH CKATHUS JUIS ITUKJIA
MOPIIHEBOTO JIBUTATEIIs BHYTPEHHETO CTOPAHUS C TMOABOJOM TEIIOTHI IPU V=const Jyis
3HaueHui € ot 2 1o 10 mpu k=1,37.

TemmnepaTypa BOCIUIAaMEHEHMsI TOIUIMBA, MOJaBAEMOI0 B LUJIUHIP ABUTATENsI ¢ U300ap-
HBIM ITOABOJOM TeruioThl, paBHa 800°C. OnpenenuTh MUHUMAIBHO HEOOXOIMMOE 3HAYE-
HUE CTETEeHU CXKaTHsl €, €CJIM HadallbHas TeMieparypa Bozayxa t1=77°C. CxxaTue cuutaTh
aguabatHeIM, k=14.

[Ipn wucnblTaHMM JBUrateneil BHYTPEHHErO CrOPaHMs HIMPOKUM pacipoCTpaHEHUEM
MOJIB3YIOTCS TaK Ha3bIBaeMble THAPOTOPMO3a. PaboTa aBUTATENsI PU TOPMOKEHUU TIPE-
BpallaeTcsi B TEIJIOTY TPEHMs, W A1 YMEHBUIEHUS HAarpeBa TOPMO3HOI'O YCTpOICTBa
MPUMEHSIOT BOJASIHOE oxJaxaeHue. OnpenenuTh YaCOBOM pacxo]l BOJBI Ha OXJIAK/ECHUE
TOpPMO3a, €CJIM MOLIHOCTh JBHrareis paBHa N=33 kBr, HauanbHas TemrepaTypa BOJAbI
t’s=15 °C, xoneunas — t“s=60 °C; npuHATbH, YTO BCS TEIUIOTA TPEHUS MEePEAACTCs OXJia-
JKIAIOLIEN BOJE.

[Tpu ucnpiTaHUM OEH3WHOBOTO JBHUTraTelNs ObUIO HaWEHO, YTO YJCNbHBIN PacXo TOTUIH-
Ba paBeH 231 r/(kBt-4). Onpeaenuts 3PGEKTUBHBIN K.II.J. 3TOTO JBUTATEINS, €CIU Tell-
nota cropanus TomuBa QxP=41000 xJ[x/kr (9800 kkan/kr).

ABTOMOOUIL Maccoi 1,5 T ocTaHaBIMBaeTCs MO/ IeHCTBUEM TOPMO30B Ipu cKopocTH 40
KM/4. BBIUMCINTD KOHEUHYIO TEeMIEpaTypy TOPMO30B t2, €clii UX Macca paBHa 15 kr,
HavanpHas Temneparypa t1=10 °C, a TeII0eMKOCTb CTaJd, U3 KOTOPOW H3rOTOBIIEHBI
TopMo3Hble yacTH, paBHa 0,46 k/[x/(xr-K). Ilorepsimu TemnoTsl B OKpYKaoIIyIO Cpery
npeHeopeyb.
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[IpumepHbIe BONPOCHI 11 MOATOTOBKH K YCTHOMY ONPOCY AJS TeKYIero KOHTPOJIs
1O AUCHUIIHHE

Pa3zgen 1

Urto Takoe TepMoAMHAMHUYECKasi cucTteMa’?

UeM oTii4aeTcsi peaibHbli a3 OT U1€aIbHOTO?

Uro xapakTepusyer Temmneparypa?

Kaxkue TemriepaTypHbIe Kbl IPUHATHI B HACTOSIIEE BPEMS U KaK OHU CBSI3aHBI MEKTY
coboi?

Yto Takoe naBjieHue rasa’?

[lepeuncnure eUHULIBI U3MEPEHUS JABJICHUS U IPUBEIUTE CBSA3U MEXITY HUMU?

Uto Takoe BHYTPEHHSIA SHEPTUs?

Yto TaKkoe dHTAILINA?

Urto Takoe sHTponu?

. Hanumure ypaBuenue Knaiinepona ans 1 kr rasa.
. Harmmure ypaBHenue Menneneesa-Knaneiipona 1yt mpou3BOJIbHOIO KOJIMYECTBA rasa,

BBIPA)XCHHOI'O B KMOJIAX.

. Harlmmumre ypaBHenune Menneneesa-KnaneipoHa 1yt pou3BOJIBHOIO KOJIUYECTBA Ia3a,

BBIPa)KEHHOI'0 Maccoil.

Hanmmmre ypaBaenue Ban-nep-Baanbsca U OSICHUTE CMBICIT COCTABIISIIOIIUX.
Hanummre BelpakxeHue epBOro 3aKOHa TEPMOJIMHAMUKH B AuddepeHnnanbHoi Gpopme
yepe3 BHYTPEHHIOK SHEPIHIO.

Hanuimre BelpakxeHUe epBOro 3aKOHA TEPMOJIMHAMUKH B TU(depeHIaIbHON Gopme
Yyepes3 SHTAIBIIHIO.

Jaiite onpeneneHust MEXaHU4eCKOi paboThl, pabOThI IPOTAJIKMBAHUSA U BHEIIHEH 0JI€3-
HOU pPabOTHI.

Hanummre BelpakeHUe epBOro 3aKOHA TEPMOJIMHAMUKH B MHTErpaibHOM (hopme.

Uro Takoe TerninoéMKOCTh?

Kakue Buzb! yaenbHO# TerioéMkocT Bbl 3HaeTe? [lpuBeanre ux pasMepHOCTb.

Kakoii u3 pakTopoB oka3biBaeT HauOOJIbIIIEE BIUSIHNE HA TETNIOEMKOCTD Ia30B?

Kaknmu cooTHOIIEHUSIMU CBSI3aHa U300apHasi U U30XOpHast TEIIOEMKOCTH?

Kak onpenensieTcst KOIU4eCTBO TEMJIOTHI B MIPOIIECCE C UCTIOIb30BAHUEM TEIIIOEMKOCTH ?
Kak B o0mieM ciryuae onpezensercsa MexaHuueckas paboTa, coBepiaemast B rporecce?
Kaxk onpenensiercss usMeHeHUE BHYTPEHHEH SHEPTUH B JIFOOOM Tporiecce?

Kak onpenensiercss H3MEHEHUE SHTAJIBIINK B JTF0O0M Iporecce?

Kak B o01mieM ciydae onpesensercs U3MEeHEHUe SHTPOIIUHU B Ipolecce?

Yro HazpIBaeTCs MapIHaIbHBIM JIaBJICHUEM ra3a, BXOJSIIEro B CMeCh?

Kak cBsi3aHa yHUBepcanbHasi Ta30Basi IIOCTOSTHHAS U Ta30Basi IIOCTOSTHHASI OTIPE/ICIICHHOTO
raza?

Uro Takoe yaenbHble MacCOBbIE M OOBEMHBIE JI0JIU Ta30BON CMECH?

Kak onpenenuts 3HaueHUe ra30BOM MOCTOSHHON CMECH 110 3HAUYEHUSIM ra30BbIX [TOCTO-
STHHBIX KOMITOHEHTOB?

Yro Takoe TepMOIMHAMHYECKH mporecc?

Hammmmire ypaBHeHHE TIOJUTPOITHOTO TIpoIiecca.

HanumuTe cOOTHOIIEHUS MEX/1y MapaMeTpaMu COCTOSIHUS B HavyaJle U B KOHIIE TIOJIUT-
POIIHOTO MpoIiecca.

Kak onpenensiercst paboTa B MOJUTPOITHOM IIPOLECCE C UCIOIB30BAHUEM MTAPaMETPOB P U
v?

Kak ompenensiercst pabota B n3o0apHOM mporiecce?

Kaxk onpenensiercst paboTta B ©30TepMHOM Tpoiiecce?

Kak onpenensiercst paboTa B aanadaTHoM mporecce?
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Yemy paBHO U3MEHEHHE SHTAIBITUHA U300apHOTO mporecca’?

YeMy paBHO U3MEHEHUE BHYTPEHHEH sHEpTrun aguadaTHoro npouecca?

KakoBo 3HaueHue nokasaresis MOJIUTPOIbI 1711 U30XOPHOTO Ipolecca?

3HaveHue moka3aressi MOJIUTPOIBI sl ©300apHOTO Ipoliecca?

3HaveHHe MoKa3aTess NOJUTPOIBI JUIsl H30TEPMHUUECKOTro mpouecca’?

3HaueHue MoKa3aTess NOJUTPONBI It aguadaTHOro npouecca’?

Yo Takoe XapaKTEepUCTHKA MOJIUTPOITHOrO mpouecca’?

Kak omnpenensiercst TEII0€eMKOCTh OIUTPOITHOTO IIPOLIECCa C UCIIO0JI30BAHUEM €TI0 Xa-
PaAKTEPUCTUKH?

Kak onpenensiercs TeI10eMKOCTh MOIUTPOITHOIO IIPOLIECCa C UCIOJIb30BAHUEM €TI0 T10-
Kazarens?

Kak onpenensiercst nokasaresnb NOIUTPOIBI IO €r0 XapaKTePUCTUKE?

Kak onpenensercs xapakTepUCTHKA MOJUTPOITHOTO IMPOLECCA IO €ro IMoKa3aTeato?
N300pa3ute W30XOpHBIN MpoLiecc B KOOpaAuHaTa p-v u T-S.

N300pa3ute n300apHBIi MpoIecc B KOOpAUHATax p-v U T-S.

N300pa3ute n30TepMUYECKU MPOIecC B KOOpAUHATax p-v u T-S.

N3006pasurte aarabaTHBIN Mpolecc B KoopaAuHaTax p-v u T-S.

Hapucyiite n300apHbIii 1 H30XOPHBIHA Mporiecchl B T-s KoopAMHATaX U 00OCHYHTE COOT-
HOIIIEHHE X B3aUMHOTI'O IIOJIOKEHUSI.

Hapucyiite anuabaTHBIN 1 H30TEPMHBIIN MPOLIECCH B P-V KOOPJMHATAX U 0OOCHYHTE CO-
OTHOILIEHUE UX B3AUMHOTO MOJIOKEHHUS.

Pazpmea 2.

Kakue cymiecTByroT BU/ibl TeIJI000MeHa U (pU3nYecKas CyIIHOCTh IpeoOpa3oBaHus B
HUX SHEPTUU.

Yro Takoe TeMIepaTypHOe I10JIe U TEMIIepaTypHbIi rpaueHT?

JaiiTe onpeeneHne TEIIOBOrO MOTOKA MPH TETIO0OOMEHE.

VYpaBuenue Oypne 1sl TEMIONPOBOAHOCTH.

Ot uero 3aBUCHUT KO3 (ULUEHT TETJIONPOBOJHOCTH ?

[Tonyuute BelpaskeHHE KOAPPHUIMEHTA TEIUIONPOBOAHOCTH MHOTOCJIONHOM MI0CKOM
CTEHKHU.

3akoH HproToHa-PuxMaHa 1511 KOHBEKTHBHOM TEIJIOOTAAYU.

[lepeuncnure oOCHOBHBIE (PAKTOPBI OMPEEIIAIONINE TEMIO0TAAUY .

Yo Takoe KpUTEpHUAIbHBIE YPAaBHEHUS TEILUIOOTAAUN ?

. 3axkoH Credana-bonbiimMana 1yqucToro TermiooOMeHa.

. UTo Takoe oTpaxkaTrenabHas U MOrjaouareabHas CiocoOHOCTh Tena?

. Urto Takoe Teruionepeaayda’?

. Kakue cymecTBytoT crioco0bl HHTEHCU(BHUKALIMU Terionepesaun?

. UTo Takoe TepMUYECKOE CONPOTHUBIIEHUE?

. Iloiyuure BeIpakeHHe KO3(pPHLIMEHTa TeIIoNnepe adu Ajs MI0CKOH CTeHKH.

. JlaiiTe onpeneneHne KpUTUYECKOMY AUMETPY U3OJISIUU TPYOOIpPOBOJIOB.

. UTo Ha3bIBaeTCs TEINIOOOMEHHBIM anmnapaTom?

. Ilepeuncnrte OCHOBHBIE KOHCTPYKIIUU TEIUIOOOMEHHBIX anmnapaToB?

. Kakue cymecTByoT cXeMbl ABMKEHUS B TEIUIOOOMEHHBIX armaparax?

. UTo Takoe yciaoBHbIE (BOJSHBIE) SKBUBAJICHTHI TOPSTUEH M XOJIOTHOM KUIKOCTEH?
. UTo Takoe TemIepaTypHbIii Harop B TEMJI000MEHHOM armapare?

. 3anuimuTe ypaBHEHHE TEIUIOBOTo OajaHca TemI000MEHHOTO arnmapara.

. Kak onpenennute KoHEUHBIE TEMIIEPATyphl KHUIKOCTEH B TEIJIOOOMEHHOM armapare ¢

IPSIMOTOKOM?
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Pa3znen 3

Yrto Takoe mpsAMOoi U 0OpaTHBIA MUK TEIIOBON MaIlIMHBI?

BriBenute Bolpaxkenue miid pacyera repmuueckoro KIIJ npsmoro nukia.

BriBeaute 00600111eHHOE BBIpaXKEHUE JIJIS ONIPEIeTICHUS XOJIOAMILHOTO Koddduirenrta
N3o0pazute uukia Kapuo B koopaunarax p-v u T-s ¢ ykazaHHEM MPOIECCOB, COCTABIISA-
FOLLIAX IIUKJL.

BeiBegure 7 nukiaa OTTO.

BriBegute pr uukia OTro.
Beisenure 7 uukna Jluzens.

BriBequte pr nukia quzens.
BeiBenute 7 r1ukna Tpunkiepa.

. BeiBegute pr nukia Tpunkiepa.
. M300pazure nukn OTro B KoopanHaTax p-v ¥ T-s ¢ ykazaHuEM MPOILECCOB, COCTABIISIIO-

mX HUKII.

. U3o0pazute uuki [Juzens B koopauHaTax p-v U T-s ¢ yKa3aHHEM MPOIECCOB, COCTABIIA-

FOILIUX ITUKJL.
N306pa3ure nuki TpuHkiepa B KoopAUHATax p-v U T-s ¢ yka3aHMEM IIPOLIECCOB, CO-
CTaBJISIOIINX LIUKIL.

Hanmmmnre ypaBaenue coctossHus Ban-nep-Baanbca v MOSCHUTE CMBICI COCTABIISIOIIMX.
Hanumure BeipaskeHue npasuia (a3 ['nbdoca.

Urto Takoe cybnumanus?

Uto Ha3bIBaeTCS TPOMHOM TOUKOM BeliecTBa?

Uto c0o060ii nmpeacTaBiIsieT CTENEHb CyXOCTH BOASHOTO napa?

Yro Ha3bpIBaeTCA TEIUIOTOM MapoodpazoBaHus?

Kaxk onpenensiercst sHTaNbIUS BIAXHOTO mapa?

UYto coboii mpecTaBiIsieT CyX0il HaChIIIEeHHBIH map?

Uro coboii npeacTaBisieT BlIaxHbIN nap?

Yrto coboli mpeACTaBIsACT EPEerpeThii map?

N3o00pa3ute Ha quarpamme T-s mporiecc nepexo/aa BoJIbl B IEPETPETHIN Map MpH MOCTO-
SHHOM JIaBJICHUH, YKa3aB XapaKTepHbIe TOUKH, U JAaiiTe Tpadudeckoe MpeICTaBICHIe
TEIUIOTHI Tapo0Opa30BaHUSL.

N3o06pasute Ha auarpamme h-S n300apHbIil mpoiiece mepexo/ia BOAbI B eperpeThiii map ¢
yKa3aHUEM XapaKTEPHBIX TOUEK U JaiTe rpaduueckoe MpeAcTaBiIeHUE TEIIOTh Mapoo0-
pa3oBaHMsL.

Uto Takoe abCONIFOTHAS BIAXKHOCTh BO3yXa M KaKOBBI €€ U3MEPEHUSI?

UTo Takoe OTHOCHUTEIIbHAS BIIAXKHOCTh BO3/IyXa U B KAKUX €AMHULIAX OHA U3MEPSETCs?
Uto Takoe BIIarocoJiep:kaHue BO3yXa U KaKOBBI €TUHUILIBI €€ U3MEpPEHUs?

UYTo Takoe BIaroeMKOCTh BO3yXa U KAKOBBI €IMHULIBI €€ U3MEPEHUs?

Kak M0>kHO paccuuTath Biarocojiep>kaHue Mo rnapiuaibHOMY JIaBJICHUIO mapa?

[Touemy paznuyaroTcs MOKa3aHUs «CyXOTr0» U «MOKPOI'0» TEPMOMETPOB, IOMEILIEHHBIX B
HEHACHIIIICHHBIA BO3IYX?

[Ipu KakOM yCJIOBUHM MOKA3aHUS «CYXOr0» U «MOKPOT0» TEPMOMETPOB BO BIAKHOM BO3-
JlyXe COBIAAI0T?

[To xakoit popmynie onpenensieTcs yaeabHas YHTAIBINS BIAXKHOTO BO3AyXa, U B KaKHX
€IMHHIIAX OHA U3MepseTCs?

Hanummre BeipaykeHUE MEPBOTO 3aKOHA TEPMOJIMHAMUKH IS TOTOKA ra3a B AuddepeH-
UaIbHOM opme.

Urto moHuMaeTcs MoJ pacroiiaraeMoil paboToi Mpu UCTEUESHUH ra30B U KaK Ompeenser-
cs e€ 3HaueHue NpHu anabaTHOM UCTEYCHUH ?

YTo Takoe KpUTUYECKAsI CKOPOCTh MIPU UCTEUEHUU Yepe3 CY>KUBAIOILIEECs COIUIO0, U KaK
orpezensercs ee 3HaueHue?
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N3o6pazute comto JlaBans U yKaKuTe, C KAKOH IEJIbI0 OHO MTPUMEHSETCS.

Yro Takoe npoccenupoBanue?

ITpu xkakoM yciI0BHUHM TEMIIEpaTypa ra3a B IpOLECce APOCCEIMPOBAHUS PACTET?

[Tpu xkakoM ycioBUHU TeEMIIEpaTypa ras3a B IpoLecce APOCCEIUPOBaHUs agaeT?

[Tpu kaKoOM ycCJI0BHHM TEMIIEpaTypa ras3a B IIPOLECcce APOCCETUPOBAHUSA OCTAETCS IIOCTO-
STHHOM?

Yo Takoe MHBEpCHs IPU IPOCCETUPOBAHUU?

N300pa3ure TEOPETUUECKYIO0 HHANKATOPHYIO MarpaMmy MOPLIHEBOrO KOMIIpECCOpa ¢
YKa3aHHEM IIPOLECCOB, COCTABIIAIOIINX UKL,

Urto Takoe ujeanbHbIi komnpeccop?

Hanummre BelpaskeHue paOOThI 3a LUK B U€AJIbHOM KOMIIpECCOpE MPU U30TepMUYe-
CKOM C)KaTHUHU.

Hanummre BelpaskeHne paboThI 3a LUK B UE€AIbHOM KOMIIpECCOpE NMpH aJuadaTHOM
CXKaTHUH.

C kaxoi LebI0 IPUMEHSAETCSI MHOIOCTYIIEHUaTOE CKaTHe B KOMIIpeccopax?
N300pa3ure nuki Penkuna B koopanHarax T-s ¢ yKkazaHUEM MPOLIECCOB, COCTABIISIFOIIMX
LUKJI.

N306pa3urte nuki PenkuHa B koopanHarax h-s ¢ ykazaHueM NpoLeccoB, COCTABIISIFOIINX
LUKJI.

Hanmmmnmre Beipaxkenue nis KIIJ[ nukna Penkuna.

Kakue cymectBytoT criocoObl noBblieHus 3 pexTnBHOCTH 1MKIa PeHkuHa?

Uro Takoe Terodukarms?

N300pasute mukn I'TY ¢ n3006apHbIM 1101BOAOM TEILUIOTHI C yKa3aHHEM IIPOLIECCOB, CO-
CTaBJIAIOIINX LIUKIL.

Hapucyiite npuniunuansuyto cxemy ['TY u gaiite pacumdpoBky 0603HaueHHI Ha cXe-
Me.

HapucyiiTe npMHIKMIHAIBHYIO CXEMY [TapOCHJIOBOM YCTAaHOBKHU U JlaiiTe pacim@poBKy
0003Ha4YeHU Ha cXeMe

HapucyiiTe npuHIUIHAIBHYIO CXEMY I1apOBOM KOMIIPECCOPHOM XOJIOAUIBHOW YCTAHOBKH
U Jaiite pacippoBKy 0003HAUEHU Ha CXEME.

Hapucyiite npuHIMNIHAIBHYIO CXEMY BO3LYIIHON KOMIIPECCOPHOU XOJIOAWIBHON yCTa-
HOBKH U JlaliTe paciMppoBKy 0003HAUEHUI Ha cXeMe

HapucyiiTe npMHINIHAIBHYIO CXeMy a0COPOIIMOHHON X0JIOANIbHOM YCTaHOBKY U JaiTe
pacuudpoBKy 0003HAUCHUI HA CXEME.

Yro Takoe BbICIIAs M HU3LIAs TEIJIOTA CTOPaHus TOIIMBa?

Urto Takoe yci0BHOE TOIUIUBO?

Kakue npomyKTel cropaHusi OTHOCSTCS K BPEJHBIM?

[lepeuncnure OCHOBHBIE TAPHUKOBBIE T'a3bl, 00pa3yoIlKe B IPOLECCE CrOpaHusl.

Haiite onpenenenune kodpuimenTa n30bITKa BO3AyXa B MpoLecce CropaHus’?
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