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[Ipu pazpabotke paboueii mporpaMMbl y4eOHOH TUCHUIUIMHBI B OCHOBY HOJOXKEHBI:

1) ®I'OC BO 1o HampaBieHH0O 1OAroToBKM  (crenmanbHoctH)  35.03.02  «TexHomorus
JIECO3arOTOBUTENIBHBIX M JIEPEBOIEpepadaTHIBAIOIIMX MPOU3BOJICTBY YTBEPKACHHBIH MUHHCTEPCTBOM
obpazoBanus 1 Hayku PO «26» utonsa 2017r., npuka3 Ne 698

2) Y4eOHbIH TUIaH OCHOBHOM 00pa3oBaTeIbHON MporpaMMbl « TeXHOIOTUs JepeB0o00pabOTKN» 0100peH

VYyenbim coBeroM @I'BOY BO I'AY Cesepnoro 3aypanbs oT «25» mas 2023r. [Iporoxon Ne 10

PaGouass mporpamma y4eOHOM AMCHMIIIMHBI (MOAYNsi) ofoOpeHa Ha 3acelaHuHM  Kadeapsl
OHeproobecedeH sl CeNTbCKOro Xo3siicTBa ot «25» mast 2023r. [Ipotokon Ne 5

L
W.o.3aBenyromuii kadeapoi N.B.CaBuyk

Pabouas nporpamMma yueOHOM TUCIMILTUHBI (MOIYJIs1) 000peHa METOANYECKON KOMHCCHUEH HHCTUTYTA
oT «25» mas 2023r. I[Ipotokon Ne 7a

IIpencenarens METOAUYECKOW KOMUCCUU MHCTUTYTA - '-"‘-':;, R 0O.A.MernskoBa
Pa3paboTuuk *:
CraBunkuii A.B., ctapmmii mpernoaBaTens

kadenpsl 3HEproodecevdeH sl CeNbCKOro X03sHCTBa

JIupeKkTOp HMHCTHTYTA: C % H.H.YcTtunos
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1. Hepeqeﬂb MJIAHUPYEMBIX PE3yabTaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCCHHBIX C
IMJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJ’ILHOI7I MMporpaMmmbl

Koo [lepeueHp TuIaHUPYEMBIX
Nuaukatop 10CTUXKEHUS
Komne- | Pe3ynbTarsl OCBOCHUS pe3yapTaTOB 00Y4YEHHUS 110
KOMIIETEHIINHT
meHyuu JTUCIUTIIINHE
3Hamo:
- 3aKOHBI MEPEHOCA TEIIOBON
OHEPrun M MaccCohl BCIICCTBA,
BEJIMYMHBI XapaKTEPU3YIOLINE
IPOIIECCHI TeIUIonepeHoca
TCIUIOMPOBOJHOCTBIO,
KOHBEKIIMEHN, U3ITYyUEHUEM.
CnocobeH pemarb - OCHOBHBIX (POPMYJI, 3aKOHBI
TUTIOBBIE 3a]Ia4H TEIUTOTEXHUKH.
npo¢ecCuoHAIBHON ymemp:
HN-11 onk-1-Wcnonb3yer
JESITeIBHOCTH Ha A Y -OIIPCACIIATD
OCHOBE 3HAM 3HaHUSI OCHOBHBIX 3aKOHOB TepMOMHAMUUECKHE
TETJIOTEXHUKH
OCHOBHBIX 34KOHOB 5 IapaMeTpbl COCTOSIHUS.
OIIK-1 HEOOXOIUMBIX JUISl PEIICHUST | -  KCIONBb30BaTh  OA30BBIC
MaTeMaTHYEeCKUX U
TUTIOBBIX 337124 B 00J1acTH 3HAHWSI B obacTu
€CTECTBEHHBIX HAYK C N
OHMEHEHIEM npodeccroHalbHOI TETIOTEeXHUKH A
p JIEeATEIIBHOCTHU SKCILTyaTalin
HH(pOPMAIHOHHO- TEIIIOOOMEHHBIX aIMapaToB.
KOMMYHHUKAITHOHHBIX enadenms:
TEXHOJIOTHI -METOAaMH TEOPETHYECKOTO U

OKCIICPUMEHTAJIBHOI'O
OIpeaACICHUA BCIINYNH
UHTCHCUBHOCTU TCIIJIOBOI'O

IIOTOKa, TEIUIOIMPOBOJHOCTU U
KOHBCKIIMH.

2. MecTO TUCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeibHOM NMPOrpaMMbl

JlaHHasT TUCHUIIMHA OTHOCUTCSA K huoxky [ o0s3aTenbHOM YacTH 0Opa30BaTeIbHOMN
MIPOTrpaMMBI.
Jlis u3ydeHus IUCHUIUIMHBI HEOOXOIMMBI 3HAHHS B OOJNIACTU: Mamemamukd, Qu3uxa,

2UOPABIUKA, HAYEPMAMeNbHAsL 2e0MeMPUsl. UHICEHePHAs epaghuxa,

Tennomexnuxa SIBASETCS MPEAIIECTBYIONIEH TUCIIUTUTMHON ISl TUCIUIUIMH: ABTOMATHKA,
DIEeKTPOTEXHUKA M DJIEKTPOHUKA, TeopeTnueckas MexaHuka, MeTposiorus, CTaHIapTHU3ALMS U
ceprudukanus, MarepuanoBeneHue. TeXHOIOTUS KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB

JlucuuruinHa wu3ydaercsd Ha 3 Kypce B S5 ceMecTpe Mo o4Hol ¢opme oOydeHus, 3 Kypce
B 6 cemecTpe — 3a04HOM popme 00ydeHusl.




3. O0beM JUCHUILIMHBI M BUbI y4eOHOH padoThl
OO0mast TpyI0eMKOCTh JUCHUILUIHNHBI cocTaBisieT 108 qacoB (3 3aUeTHBIX €IUHUIT).

Bun yue6Ho# paboTh Ounas popma 3aouHas Gpopma
Bcero CEMECTP Bcero CEMECTP
4acoB 5 4acoB

6
AyIMTOPHBIE 3aHATHS 48 48 14 14
(Bcero)
B Tom uucne: - - - -
JICKITMOHHOTO THIIA 24 24 6 6
CeMuHapcKoro Tumna 24 24 8 8
CamocrosiTesibHasi pa6oTa 60 60 94 94
(Bcero)
B Tom uucne: - - - -
[TpopaboTka maTepuana 30 30 70 70
JIEKITMH, TTOATOTOBKA K
3aHATUAM
CaMOCTOSATETFHOE N3YUCHUE 6 6
TeM
Pedepar 14 14 - -
KonTtponbHbIe paboThI 10 10 24 24
Bun npomexyrouHoit 3a4eT 3a4eT
aTTeCTaIuu (3a4eT, YK3aMEH)
OO6mast Tpy10€MKOCTb:
4acoB 108 108 108 108
3a4YCTHBIX CAUHUIL] 3 3 3 3

4. Conep:kaHue QM CHUIINHbBI

4.1. Conepxanue pa3iesioB JUCUUIIIMHBI

Ne HaumenoBanue pazzaena Coneprkanue paszaena
/1 JUACIUTUIUHBI
1 2 3
1. Texnnueckast [IpenmMeT TeXHUUECKOH TEPMOANHAMUKH U €€ MeTozbl. CBA3b
TEPMOIHMHAMHKA TEPMOJMHAMUKY C APYTHMHU OTPaCiIAMH 3HaHUI. OCHOBHBIC 33129l

Kypca. Pabouee Teno. OCHOBHEIE TTapaMeTphl COCTOSHUSI.
TepmoauHaMuyeckasi cuctema. PAaBHOBECHOE U HEPABHOBECHOE
COCTOSIHUSL. Y paBHEHHUE cocTossHUs. TenoTa u pabora Kak (HopMbl
nepenauu 3Hepruu. Tepmonunamuyeckuil mpouecc. OOpaTumble U
HeoOpaTuMmsle nporeccsl. Kpyrosble mporeccs (LIUKIIbI).

Cmecn wunpeanbHbIX Tra3oB. CrmocoObl 3aiaHUsl CcOCTaBa CMECH.
CooTHOIIEHHE MEXKAY MAaCCOBBIMHU M OOBEMHBIMU  JOJSIMH.
Bbuucnennss MaccoBelX M 00bEMHBIX Joned. Boruncnenue
napaMeTpoB  cocTossHUS  cMecu. OrmpeneneHne  Kaxylencs
MOJIEKYJISIPHON Macchl M Ta30BOM MOCTOSHHON CMECH.
TemnoemMkocTb. MaccoBasi, 00beMHasi U MOJSIPHASL TEMJIOEMKOCTH.
TemaoeMKOCTH TpU  TOCTOSHHBIX 00bEMAXx U JaBICHHUSX.
3aBUCHUMOCTb TEIJIOEMKOCTH OT TEMIEpaTypbl W JaBIICHUS.
Cpenssiss 1 MCTUHHASA TEIJIOEMKOCTH. PopMynbl W TaOnuubl Juis




OIpeneNeHnss TerloeMKocTel. TemmoeMKOCTh CMECH HJIealIbHBIX
ra3os.

IIepBsrit 3aKOH TEPMOAVHAMUKHU. CymHocTb 3aKOHa.
DopMyIHpPOBKH 3aKOHA. AHAaIMTHYECKOE BBIPAXKEHHE 3aKOHA s
OTKPBITBIX U 3aKpBITHIX cucteM. OmnpeneneHrne padoThl U TEIUIOTHI
yepe3 TepMOAWHAMHYECKHE TMapaMerpel coctossaHus P - V-
JuarpamMma. DHTabITHUS.

Bropoit 3akoH TepMoguHaMukd. OCHOBHBIE (OPMYITHPOBKH
3aKOHA. AHAIUTHYECKOEC BBIpaXXCHWE 3aKOHA. OHTporus. TS -
Juarpamma.

OOmume moHATHA O TepMOAMHAMUYecCKoM Tporecce. OOmme
METO/IbI UCCIICIOBAHUS MTPOIIECCOB M3MEHEHUSI COCTOSHUSI Pabounx
ten. M3o00paxkenue npoieccoB B koopauHatax pv 1 TS. OcHOBHBIE
TEPMOAUHAMUYECKHUE TIPOLIECCHI: HU30XOPHBIH, M300apHBIH,
M30TEPMUYECKUH, aanabaTHEIH, KakK YaCTHBIC ciy4yau
MOJIUTPOITHOTO TIpoLecca.

OO6miee moHsiTHE O KpyroBoM Ipoiecce. [Ipsmoit u oOpaTHBIH
nukiasl  Kapro, wux anamuz. TepmommHammueckuit KIIJ wu
XOJOAVIIBHBIA KOA((HUIHEHT.

Iwuxner geurateneit BHyTpenHero cropanus ([ABC). Lukmer ¢
W30XOPHBIM W HM300apHBIM TOJBOJIAMH TEIJIOTH. M300pakeHne
UKJIOB B pV U TS muarpammax

Tepmogunamuyeckne U askceprermyeckue  KIIJI  nuxios.
CpaBHuUTENLHBIN anann3 nukiioB JIBC.

Hukier TazoTypOuHHBIX yeTaHoBOK (I'TY). Llukisl ¢ M30XOpHBIM U
M300apHBIM TIOJBONAMH TEIUIOTHL. PereHepaTuBHbIE THKIBI [TVY.
MN3o0pakeHre  ITUKIIOB B pv u TS jguarpammax.
Tepmonunamuueckue u  3kceprermueckue  KIIJ  mukios.
CpaBHUTENBHBIN aHamn3 MUKIOB [TV,

Iukn naeansHOTO KoMmpeccopa. Kiaccupukamusi KOMIIpeccopoB U
MIPUHLIAI HUx JIeHCTBUSL. NupukaropHas JiyarpaMma..
M3orepmudeckoe, aamabaTHOe M IOJNUTPOITHOE cxkaTtue. llomHas
paboTa U MOIIHOCTH Ha MPHUBOA KOMIIpeccopa. MHOrocTymeH4IaToe
cxkatue. M3o0pakeHHe TEPMOIWHAMHYECKHX ITUKIOB B pV m TS
JuarpamMmax.

Hukimel XonoauapHBIX yCTaHOBOK. Kitaccmukarius XOmomuiIbHBIX
ycTaHOBOK. Paboume Tema. XomomuwnbHbIN Kod(dummenr wu
XOJIONOIPOU3BOAUTENBHOCTh.. LMK BO3AYLIHOH XOJIOIUIBHOU
yCTaHOBKHU. lIukibl mapoBOil M KOMIIPECCMOHHOH  YCTaHOBOK.
IlorsitTne 00 aOCOPOIMOHHBIX W MAapOKEKTOPHBIX XOIOMUIHHBIX
YCTaHOBKaX.

TermmoBoit  Hacoc. IlpuwHmmm  pa®oTBI  TEIUIOBOTO  HAacoca.
Konnuuuonep.

Odusndeckoe cocrossHMe BemecTBa. [Iporecc mapoobpazoBaHus B
pv u TS xoopauHatax. TepmMomuHamMHYecKHue TaOMUIBI BOIBI H
BOJISTHOTO TIapa. Pacuer TepMoguHaMHUYECKUX MPOIIECCOB BOASHOTO
napa ¢ momormipio Tabmui U hS muarpammsel. [IpuHIMIHATBHAS
cxema mnapocusioBo ycraHoBkd. Iukn Penkuna. BnusiHue
HayaJlbHBIX U KOHEUHBIX MapaMeTpoB Ha TepMuueckuit KIIJ[ nukma
Penkuna. M3o6paxenwe mnukia B TS m hs muarpammax. Ilytu
TTOBBITIIEHUS SKOHOMHUYHOCTH MIAPOCHIIOBBIX YCTaHOBOK.
TermmopuKaMmOHHBINA ITUKIL.

Onpenenenne nouatus «Brnaxueii Bo3ayx». OCHOBHBIEC BEIUUYHHBL,
XapaKTepU3YIOIe COCTOSHUS BIXHOro Bo3myxa. hd amarpamma
BJI&KHOrO BO31yxa. Pacuer OCHOBHBIX NpOLECCOB (IIOAOTPEB,
CYIIKa, CMECH BO31yXa M pa3iMYHbIX IapPOB).

Teopus Tenaoo0MeHa

Hpe;[M €T W 3aJa4u TCOpUMH. 3HaueHHEe TeEIIOOOMEHAa B




CENTbCKOXO3HCTBEHHBIX M MPOMBIIUIEHHBIX Tpoueccax. OCHOBHEIE
noHsiTHsT W ompeneneHus. CnocoObl TepeHoca TEeIUIOTHI: Te-
IUIOTIPOBOTHOCTD, KOHBEKLUS U U3inydeHrne. OCHOBHBIC TIOHATUS U
ompenenenus. 3akoH Dypee. uddepeHnmansHoe ypaBHEHHE
TETJIONPOBOAHOCTH. Koaddpunuent TEMIONPOBOJHOCTH.
TennonpoBOJHOCTh OJHOCIOWHOW M MHOTOCJIIOMHOM IJIOCKHX
CTCHOK, NMJIMHAPUYECKON 1 c(hepUIECKOM CTCHOK.
KonBektuHbIN TermnoooMeH. OCHOBHBIC TIOHSTHSL U OTpe/eNCHHS.
VYpasuenne Herorona-Puxmana. Kosdduument Termooraayn.
TemnooOmen wusnmydeHueM. OCHOBHBIC TOHSITHS W ONpEIeTCHHS.
TemoBoli 0OanaHC JyYHCTOrO TEIUIOOOMEHA. 3aKOH TEIJIOBOTO
n3aydeHus. TermooOMeH U3 TydeHHeM MEXIy TelaMH.

CnoxHblii TeruiooOMen. Termionepenavya depe3 OMHOCIOWHYIO W
MHOTOCJIOWHYIO  IUIOCKYIO, — I[MUIMHAPUYECKYI0, CEepHUEcKyIo
crenku. Koagduiment temonepenaun. TermoBast H30sIIIMsL.
Hasnauenue, wiaccupukaiuss U CXEMbl  TEIUIOOOMEHHBIX
anmaparoB. [IpuHOHMI pacdera TeIIOOOMEHHBIX — almapaToB.
Cpennuit TemreparypHbiii Hamop. CoBpeMeHHbIE KOHCTPYKIHH

pr6‘-IaTI)IX M IUIACTHHYATHIX TEIIO0OMEHHEIX anrapaTos.

4.2. Pazaennl TUCHUILIVMHBI M BUABI 3aHATHM

ouHas opma 00ydeHUS

No HaumenoBanue paszzaena Jleknmonnoro | CeMHUHApCKOTO CP Bcero,
n/n JUCIUTITAHBI TUTA TUIA 4acoB
1 2 3 4 5 6
1. TexHuueckas TepMOAMHAMUKA 12 12 30 54
2 Teopwust TeroodMeHa 12 12 30 54
Utoro: 24 24 60 108
3ao4Has GpopmMa oOydeHHs
Ne HaumenoBanue pazzaena Jleknmonnoro | CeMUHApCKOTO CP Bcero,
/1 JUCLIUIUTAHBI TUTIA TUTIA 4acoB
1 2 3 4 5 6
1. TexHuueckas TepMOAMHAMUKA 2 4 44 50
2 Teopus Temmroodbmena 4 4 50 58
Hroro: 6 8 94 108
4.3. 3aHsITHSI CEMUHAPCKOI0 THUIA
No Ne pasjiena TpynoemkocTb
n/m Tema (dac)
JUCIUTLTAHBI
OYHas 3a04Hast
1 2 3 4 5
1. MeTto1pl U3MEPEHUS TEMIIEPATYPBI 2 2
2 MeTo1bl U3MEpPEHUs AABJICHUS 2 -
3 Metoasl W3MEpEeHHsT CKOPOCTEW IBIDKCHUS U 2 -
1 pacxojna pabodero tena
4 Omnpenenenyie Nokasaresisi HOJIUTPOIIbI 2 -
5 OmnpeneneHrie OTHOCUTENBHOM U aOCONIOTHOM 2 2
BJIAKHOCTEN BO3/lyXa
6 YCTpoicTBO M NMpUHIMIT pabOThl KOMIIPECCOPHOM 2 -




XOJIOIMIbHOW MAIlIMHBI.

7 Omnpenenenrie KOAQPHUIMEHTA TEIOMPOBOIHOCTH 2 2
TBEPJIOTO TeNa

8 2 Onpenenenvie  kodpduimeHTa  TEIIOOTAAYH 2 -
TOPU30HTAJILHOU TPYOBI

9 2 HccnenoBanue 1eHTpOOEKHOTO BEHTUIIATOPA 2 2

10 Temnokanopudepst 2 -

11 HcnbiTaHne  OJHOKOHTYPHOTO — XOJIOJWJIBHOTO 2 -
arperata

12 Tenoreneparopbl 2 -

HToro: 24 8

4.4. YueOHble 3aHAITHSI, Pa3BUBalONIMe Y O0y4alOUIMXCA HABBIKH KOMaHIAHOW padoThl,
MEAKJINYHOCTHbIE KOMMYHHMKAIIMU, IPUHATHE PEelICHU, JHUAePCKHe KadyecTBa
He npenycmotpenst OIIOII

4.5. Y4eOHble 3aHATUSA B (hopMe NMPaKTHIECKOH MOATOTOBKH
He npeaycmorpensr OIIOIT

4.6. [IpuMepHasi TEeMATHKA KYPCOBBIX MPOEKTOB (PadoT)
He npedycmompeno OIIOII.

5. Opranu3anusi CaMoCTOSITeIbHOM PadoThI 00YYAIOIIUXCS MO JUCIUIIJIMHE

5.1. Tunsl caMoCTOATEILHOM PadoThI 1 €€ KOHTPOJIb

Tun camocrosiTeIbHONH PadOTHI dopma 00ydeHHs Tekymuii KOHTPOJIb
OYHas 3a049Has
[IpopaboTka MaTepuaia JICKIuH, 30 70 TECTUPOBAHUE
MOJITOTOBKA K 3aHSATHUSIM
CamocrosTeIbHOE H3YUECHHE TEM 6 TECTHUPOBAHUE
17001
cobecenoBanne

KypcoBoii npoekT (pabora) - - -

PacuetHo-rpaduueckue paboTsl - - -

KonTtponbHBIE pabOTHI 10 24 3aIuTa
Pedepar 14 - cobecenoBaHKE
BCEr0 4acoB: 60 94

5.2. Y4eOHO-MeTOAMYECKHE MATEPUAJBI /ISl CAMOCTOSITEILHOM PadoThI:

1.MBakuna E.A. Meroauyeckue pekoMeHJauuu 1o  aucuumuimHe  "TexHuueckas
TepMOJMHAMHKA" JUII CaAMOCTOSITENIHONH paOOoThl A CTYAEHTOB OYHOM (hopMbl OOydeHUs u
cryaeHtoB MJIO mno nHanpasinenuto noarotoBku 35.03.06 «ArpoumkeHepusi». - TrOMeHb:
I'AV(C3, 2017. - 156 c.

2. HBakumna E.A. Meronuyeckue yka3aHHMs IO BBINIOJHEHUIO J1a0OpPaTOpHBIX pPaboOT 1o
mucuuiuinHe "TemnorexHuka" JUis CTYAGHTOB OYHOM M 3a0uHON (opMbl OOydeHus s
HanpasiyieHus noarotoBku 35.03.06. «Arpounkenepus». — Tromens: TAYC3, 2016. — 46 c.




5.3. TeMbl, BLIHOCHMbIE HA CAMOCTOSITE/IbLHOE H3yUYeHHe:
(coenacno mabauye nynkma 5.1)

1. [Ipenmer TexHuueckoil TepMoauHaMUKU. OCHOBHBIE TOHATHS U OIIPEEIICHUS.

2. TepMoanHaMuueckue napaMeTpbl COCTOSIHYSL. Y PaBHEHUE COCTOSHUS U1€aIbHOIO rasa.

3. Buyrpennss sueprus. Pabora pacumupenus, e€ BbluncieHue u u3oOpaxenue B P, V-
ayarpamme.

4. Ourponus. Temmora. T, S-muarpamme. M3o0paxkenue termnotel B T,S-quarpamme.

5. AHanuTHYeCKOE BBIPAXKEHHUE MEPBOTO 3aKOHA TEPMOJMHAMUKU Ui 3aKPBITHIX CUCTEM U
ero (opMyIupOBKa.

6. TermmoéMkocTs ra3oB. YpaBHeHne Maiiepa.

7. AHanUTHYECKOE BBIPAXKEHHE IEPBOTO 3aKOHA TEPMOJMHAMHUKHU JUISI OTKPBITBIX CHCTEM
(s moToKa). DHTANIBIUS U pacrojaraemas padoTa.

8. TepmoanHaMuueckue MPOLECChl HACATBHBIX Ta30B B 3aKphIThIX cucTemax. Cmecu
naeabHbIX ra3oB. CrocoObl 3a1aHnsI CMECH I'a30B.

9. [Ipsimoit o6patumslit ki Kapuo. Tepmuueckuii KI1/] nuxna Kapho.

10. Bonsnoit map. OcHOBHBIE TOHATHSA U onipeaenieHus. P, V-nmuarpamMmma BoIsiHOTO Tapa.

11. AnmabaTHbIi npouiece ucteuenus rasa. Coruio JlaBans.

Brnaxusiit Bo3ayx. OcHoBHBIE oHATHS. [lapameTps! BnaxxHOCTH Bo3ayxa I, d-auarpamma

5.4. Tembl peepaToB:

Hcnonp30Banmre BTOPUYHBIX YJHEPTOPECYPCOB M OTXOI0B B KAUE€CTBE IHEPTETUUECKOTO
TOTLJIMBA.

CwMmenraHHpIe CUCTEMBI TETUIOCHA0KEHUS (Ha IpUMEpe UCIIOJIB30BAHUS KOTEIBHOM,
BETpPOreHepaTopa, reJIMOYCTaHOBKH U Jp.).

[IporHo3sl pacnonaraeMbIX 3al1acoB TOTUIMBA U UX UCUEPIIAHMUS.

[IpoGnembl 1OOBIYM U TPAHCIIOPTA SHEPTETUYECKOTO TOILIMBA.

SnepHoe ToruBo. [IporHo3sl pacmnoaraeMbiX 3aracoB U UX UCYEPIIaHUS.

[IpoGnembl MpPoU3BOACTBA U TPAHCIOPTA SACPHOTO TOTUINBA.

[IpoGnembl 3K0JI0THYECKOM O€30TTaCHOCTH MPH MPOU3BOACTBE U TPAHCIIOPTE SIAEPHOTO
TOIUIMBA.

lazudukanus yraei. [IpoOaeMbl ¥ TEPCIIEKTHBBI.

[TepcnextuBsl npumenenus [1I'Y Ha 6aze razudukanuy TBEpIAbIX TOTUIMB

HckyccTBeHHOE KOMITO3UITMOHHOE JKUKOE TOIUIMBO U3 YIiid U 3 (EKTUBHOCTH €ro
HCI0JIb30BAHUSA

PaGouue Tena 1ukioB. buHapHbie UKL

Pa6ora TOC B ycnoBUAX phIHKA dJIEKTPOIHEPTUU.

CosepiieHcTBOBaHUE cxeM U 00opynoBanus TOC

Hcnonb3oBanue TypOUHHBIX SKOHOMAii3epoB B OJI0KaX MOBBIIIEHHON 3((HEKTUBHOCTH

I"azo-TypOunnbie HaacTporiku TOL]

Bo3sgeiicTBue sHEpPreTUKN Ha KIUMaT 3eMin

AKKYMyJIHpPOBAaHUE TEIJIOBOU U DIIEKTPHUUECKON SHEPTUH



6. @oHI OLEHOYHBIX CpeacTe Jist IPOBEACHUA l'lpOMe)KyTO‘lHOﬁ arrecranmuu
oﬁyqammnxm no JTMCHMIIJINHE

6.1 IlepeyeHb KOMIeETeHUHMH W OI€HOYHBIE CPEICTBA HHIMKATOPA JAOCTHIKEHHUS
KOMIIeTeHI M

Koo [Iepedyens mumaHupyemMbIxX HanmenoBanue
Nuaukarop 10CTUXEHUS
Komne- pe3yiabTaToB 0OYUEHHUS 110 OLICHOYHOTI'O CPE/ICTBA
KOMIIETECHIIUN
meHyuu JUCIATIIIMHE
3Hamy: TectupoBanue
- 3aKOHBI [IEPEHOCA TEILIOBOH | BapuaHThI
OHCPruM M MacChbl BEIIECTBA, KOHTpOJ'IBHOfI pa6OTI)I
BEMHMHBL  XAPAKTEPU3YIOIME | Bornock K
HPOIIECCHI TEIIONEPEHOCA | (50000 BaHIIO
TCIJIOIPOBOJHOCTBIO,
KOHBEKIIMEHN, U3ITyUEHUEM.
- OCHOBHBIX (hOPMYIJI, 3aKOHBI
TCIIJIOTCXHUKU.
yMmemb:
HN-11 onk-1-Vcnonp3yer OTpeeNATH
3HAHHS OCHOBHBIX 3aKOHOB | tepyosHaMUtecKHe
TCINIOTCXHUKH, MapaMeTphbl COCTOSHHSL.
OIIK-1 | HeOOXOOUMBIX JUISI PEIICHHUS | -  KCMONB30BaTh  OA30BBIE
THTIOBBIX 3a7a4 B 00J1acTH 3HAHHS B obnactu
npohecCuoOHATBHON TEIIOTECXHUKU JuIst
JIEATENbHOCTH OKCILTyaTalun
TEMI000MEHHBIX arrapaToB.
e1a0emo.
-METOJaMH TCEOPETUYECCKOro H
OKCIICPUMEHTAJILHOI'O
OnpeacCICHUA BCIIMYUH
NHTCHCUBHOCTHU TCIIJIOBOT'O
IIOTOKa, TEILUIOIPOBOJIHOCTU U
KOHBCKIIHUN.
6.2. IlIkagbl oeHUBaAHUS
IIkana oneHnBaHNMsI TECTUPOBAHUSA HA 3a4eTe
% BBITIOJIHEHHSI 32IaHUS PesyabTar
50 — 100 3a4TEHO
Mmenee 50 HE 3a4TEHO

6.4. TUNOBbIE KOHTPOJIbLHbIE 3aaHUS MJIN HHbIE MATePHAJIbI:
VYka3aHbl B IPUJIOKEHUH 1.

7. TlepeyeHb OCHOBHOW W JIOMOJIHUTEJIbHOI Y4yeOHOIi JuUTepaTypbl, HEOOXOAUMOIi
JJIS OCBOCHM S AMCLHUIJINHBI
a) OCHOBHas JIuTepaTypa

1. Temnorexnuka : ydeOHOe mocobue / . — Bomarorpan : Bosrorpaackuii WHCTHUTYT
ousneca, 2009. — 206 c. — ISBN 978-5-9061-7245-7. — TekcT : 27€KTpOHHBINA //




OnekTpoHHO-OMOMMoTeunass cucrema IPR BOOKS :  [caiit]. —  URL:
http://www.iprbookshop.ru/11352.htmi

2. Jludenuesa JI.B. Terorexnuka : yue6Hoe nocodue / Jludenuena JI.B.. — Kemeporo :
KeMepoBckuii TEXHOIOTHUECKUN WHCTUTYT MUIIEBON mpombinuieHHocT, 2010. — 188 c.
— ISBN 978-5-89289-658-0. — TekcT : 31meKTpoHHBIN // DIeKTpOHHO-OMOIMOTEUHAS
cucrema [IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/14394.html

0) JIOTOJIHUTENBHAS TUTEPATYpa
1. Temmodusuka, TEINIOTEXHWKA, TEIUIOOOMEH. MexaHuKa JKHJIKOCTEH W Ta3oB

nabopatopHblii pakTukyMm / B.A. ApytionoB [u ap.].. — Mocksa : M3natensckuii Jlom
MUCuC, 2007. — 85 c. — ISBN 2227-8397. — TekcT : 31MeKTPOHHBIH // DIIEKTPOHHO-
OubmmoTeYHAS cucremMa IPR BOOKS : [caiT]. — URL:

http://www.iprbookshop.ru/56121.html

2. CoopuukoB ['.C. Temnmogusuka u TemnorexHuka. Temnodusnka : MNPaKTUKYM /
CoopmuxkoB I'.C., Unbmzora C.M.. — Mocksa : Uzparensckuit JJom MUCuC, 2012. —
104 c. — ISBN 2227-8397. — TekcT : 3JEKTPOHHBIH // DIEKTPOHHO-OMOIUOTEUHAS
cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/56201.html

8. IlepeyeHb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIHOHHOM CeTH
"Unrepuer"

www.energy.ihed.ras.ru
WWW.hait.ru
www.elibrary.ru
www.iprbookshop.ru

el NS =

9. MeToauvecKkue yKa3aHus sl 00y4alomuXxcsi 0 OCBOECHUIO TUCIUILIUHBI

1. UBakuna E.A. Metoanyeckue yka3zaHus K KOHTPOJIBHOM paboOTe MO AWCIIUIUIMHE
"TermoTexHUKa"I1 CTYAGHTOB 3a04HON (opMbI OOydeHHWs HJIsi HAMPaBICHUS ITOJITOTOBKH
35.03.06. «Arpounxkenepusi». — Tromenb: 'AYC3, 2015. — 64 c.

10. Ilepeyenb uHGOPMANMOHHBIX TEXHOJIOTHIA
1. Onepaunonnas cucreMa Windows (JIMIIEH3MOHHO-IPOTPAMMHOE 00eCTIeUeHUE)
2. ITaker npukianneix nporpamm MS Office 2007 (yHHBEpCcUTETCKAS JTUIICH3HS)

11. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne TUCIUIIMHBI
XoNoAWNIbHBIM  ammapar, TeIlJIoreHepaTop, Kainopudep, UEHTPOOESKHBIH  BEHTHISATOP,
TEPMOMETpPBI, AHEMOMETPHI, OapomeTphl, Oaporpadsl, miKad HarpeBaTeIbHBIA, TUTPOMETPHI,
MaHoMmeTpel, Hacoc KamboBckoro. IIpoexktop, 3kpaH HacTeHHbIH. - 1-32JIaboparopus
TEIUIOTEXHUKHU

12. OcoOGeHHOCTH OCBOEHHS TUCHUILUIMHBI [Jisi WHBAJMIOB M JHI C OTPaHHYEHHBIMH
BO3MOKHOCTSIMHU 310POBbSI

O6y‘-ICHI/Ie 06yan0mec;1 C OIrpaHUYCHHBIMU BO3MOKHOCTIAMHU 30POBbA IIPU HCO6XO,I[I/IMOCTI/I
OCYHICCTBJIACTCA HAa OCHOBC a[[aHTHpOBaHHOfI pa60qel71 nporpaMmbl C HCIOJB30BAHUCM CIICHHUAJIBHBIX


http://www.energy.ihed.ras.ru/
http://www.nait.ru/
http://www.elibrary.ru/
http://www.iprbookshop.ru/

METOIOB OOy4YeHHs ¢ JUJAKTHYECKUX MAaTepuajoB, COCTAaBICHHBIX C Y4eTOM OcoOeHHOCTel
NCUXO(U3UYECKOTO Pa3BUTHS, WHAWBUAYaJbHBIX BO3MOXHOCTEH M COCTOSHHSI 3[J0POBBSI TaKUX
oOyyarormmxcs (00yJaromerocs).

B memsax ocBoeHusi yueOHOW MporpamMMbl AWCHMIUIMHBI MHBAIMAAMH W JIMIAMH C OrpaHHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBbSI 00€CTICUNBACTCS:

* Ui MHBAJHJOB H JIUI] C OTPAaHMYEHHBIMHA BO3MOXHOCTSIMH 3JI0POBBSI 110 3PCHUIO: pa3MelIeHHE B
JNOCTYIHBIX JUIS OOy4YaromuXcsi, SIBJSIIOIIUXCS CIENBIMH WM  CIa0OBUASAIIMMH, MeCTax U B
aJaliTHPOBaHHON (opMe crnpaBOYHOW HH(OpPMAIMHM O pacluCaHHd y4YeOHBIX 3aHSITHI; MPHCYTCTBHE
ACCHCTECHTa,  OKa3bIBAIOLIEr0 O0yJarouieMycsi HEOOXOUMYIO TIOMOIITb; BBIITYCK
aNbTEPHATUBHBIX (OPMATOB ~ METONUYECKMX MaTepHalioB (KPYMHBIA MMpUPT WK ayauodaiiisl),
WCIONb30BaHUe Bepcuu caita s cnaboBuasmmmx ObC IPR BOOKS u cnenuanbHOro MOOWIBHOIO
npunoxkenuss [PR BOOKS WV-Reader (mporpamMMbel HeBH3yalnbHOTO JOCTyMa K HHGOpMaIuy,
MpeHa3HauYeHHOH ISl MOOWIJIBHBIX YCTPOWCTB, paboTaromuX Ha ornepanuoHHoi cucteMe Android u i0S,
KoTopasi He TpeOyeT crenuajibHO OOYUYEeHHOro accucTeHTa, T.K. roau ¢ OB3 1o 3penuto paboraror co
CBOMM YCTPOWCTBOM MPUBBIYHBIM CIIOCOOOM, HCHONB3YS CIENUalbHBIE IITaTHBIE MPOrPaMMBbl JUIs
He3pstunx JojeH, ¢ kotopeiMu [IPR BOOKS WV-Reader nMeer mosiHyr0 COBMECTHMOCTS );

*  UId WHBAJIUJOB M JIMI] C OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS 10 CIIYXY: Ha/UIeKAIMMHU
3BYKOBBIMH CPEICTBAMH BOCIIPOM3BEICHIE HHPOPMAITHH;

*  JUIA WHBAIHJOB W JIMIl C OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JIOPOBBS, UMEIOIIMX HApYyIICHUS
OTOPHO-JIBUTATENIFHOIO  amiapara: BO3MOXXHOCTH OECHpersTCTBEHHOrO JOCTyla OOy4arolmuxcsi B
y4eOHbIe TIOMEIICHHS, TyaJeTHble KOMHATHI U Jpyrue TOoMeleHns Kadenpbl, a Takke NpeObIBaHUE B
YKa3aHHbBIX MTOMEIICHHSIX.

OOpa3oBanue OOYYaIONIMXCS C OrPAaHUYCHHBIMH BO3MO)KHOCTSIMH 3JI0POBbSI MOXET OBITh
OpPraHM30BaHO KaK COBMECTHO C JIPYyrMMU OOYYalONIMMHUCS, TaK W B OTJIENBHBIX TpYyNIax WIA B
OT/IENBHBIX OpPTraHU3aINsIX.
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KOHTPOJIBHBIE 3AJJAHUA U UHBIE MATEPUAJIBI OHEHKHA
3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBITA JAeSITEJIbHOCTH, XapaKTepHu3youue
3Tanbl GOPMHUPOBAHKMS KOMIIETEHIIMHA B MPOLIECCe OCBOCHUS TUCHMUILIMHBI
TEIIVIOTEXHHKA

BOHpOCI)I JIJIS1 co0ecel0BaHMA N0 TeMaM pa3aejoB

1. Tepmoaunamuueckas cucrteMa. [TapamMeTpsl COCTOSIHUSA TEPMOAUHAMHYECKON
CHUCTEMBI.

YpaBHEHUE COCTOSAHUS.

2. Tepmoaunamudeckuii nporecc. PaBHOBeCHBIE, HEpaBHOBECHBIE, OOpAaTUMBbIE U
HEOOpaTUMBbIE MPOIECCHI ™.

3. IlepBbIil 3aKOH TEPMOAUHAMUKH.

4. OCHOBHOE TEPMOJIUHAMUYECKOE TOXKIECCTBO. DHTAIBITHS.

5. TepMoauHaMudecKuii aHAIU3 KPYTOBBIX UKIIOB. [IpsiMbie 1 0OpaTUMbIe IUKITHI.
Tepmuueckuit KIT/[ u xonoaunsHbIil KOA)GUIUESHT IUKIIOB.

6. luxn Kapno. T - s quarpamma. M3o06pakenue mporeccoB B T - s 1uarpaMmmax.
7. BTopoii 3aKOH TepMOAMHAMUKU. I3MEHEeHUE SHTPOIUU B TEPMOIMHAMUYECKUX
npoieccax.

8. TemnoéMKOCTh Ta30B U Ta30BbIX CMECEW. 3aBUCUMOCTh TEINIOEMKOCTH OT
TEMIIEPATYPBHI.

9. NU30TepMuYecKuii 1 U30XOPHBIN MPOLIECCHI.

10. AnuabatHnbiii iporiecc. PaGoTa B mporiecce.

11. PeasibHble ra3pl. YpaBHEHUE COCTOSHUS PEATbHBIX Fa30B.

12. Bonsnoii map. [Iporecc mapooOpazoBanus. [TapamMeTpbl BobI, BIaKHOTO,
CyXOro u

NEPETrPETOro napa.

13. Ognoctynenyarsiii komrpeccop. Pabora, pacxoayemast Ha c:kaTue rasa B
KOMIIPECCOPE.

14. Huknsr IBC. 1{uki nopiiHEBOro ABUTaTENsl C MTOABOJOM TEIUIOTHI IpU V =
const.

15. IlykJ mopIIHeBOTO JABUTATENs C OJABOJIOM TEIUIOTHI Ipu P = const u
CMEIIaHHBIN ITUKII.

16. uknibl ra30TypOMHHBIX YCTAHOBOK.

17. Lukibl IapOCUIOBBIX YCTAHOBOK.

18. DnemeHTapHbBIC U CIOXKHBIC BUIBI TETUIOOOMEHA.

19. Tennosoit notok. TemneparypHoe nose. TemneparypHbiii rpaJueHT.

20. OcHOBHOI1 3aKOH TeIONPOBOAHOCTU. Ko duireHT TernnonpoBoJHOCTH.
21. KonuBexTuBHbIH TemiooOMen. @opmyna Hetorona. Koaddurment
TEIUIOOTAAYH.

22. InddepenimanbHOE ypaBHEHUE TETUIOMPOBOTHOCTH.

23. I'paHn4HBIE YCIOBUSI YPABHEHHUS TEIIONMPOBOAHOCTH. TenmIonpoBOAHOCTh
TJIOCKOU

OJIHOCJIOMHOM ¥ MHOTOCIIOMHOW CTEHKH.

24. Temonepeaaya 4epe3 OAHOCIOUHYIO MIIOCKYIO0 CTEHKY.



IIpouenypa oneHnBaHus

Hcnonb3yeTcss (QpOHTalIbHBIM ONpOC, KOTOPBIA MpeanosaraeT padoTy
[perojaBaTeiss OJHOBPEMEHHO CO BCEH ayIUTOpPUEH, U INPOBOIUTHCA B BUIE
Oecenpl mo BompocaM. [Ipu oTOope BOMPOCOB M MOCTAHOBKE IMEpeNl CTyACHTAMHU
YUYUTBIBACTCS CIEAYIOLICE:

— 3ajaeTcs He OoJsiee MATH, OHM JOJKHBI HETOCPEICTBEHHO OTHOCUTBCS K
IIPOBEPSAEMOM TEME;

— (dopmynupoBKa BOINpoca JOJDKHA OBbITh OJHO3HAYHOM U TOHSTHOMU
OTBEYAIOLIEMY;

— HEIONMYCTUMO Mpejjaratb CTyJ€HTaM BONPOCHI, TPeOyIolue MHOXKECTBA
OTBETOB, T.€. BOMNPOCHI OTKPHITOM (QOPMBI WIM TaK Ha3bIBAEMbIE «TE€CTOBBIE)
BOMPOCHI C OTBETOM «J1a/HET».

B koHIe ompoca mpenoaasaresb JAaeT 3aKJIHOYUTEIbHbIE KOMMEHTApUU 110
KA4eCTBY OTBETOB BCEX CTYJIECHTOB.

Kpurepuu ouenku:

OleHka «OTJIMYHO» BBICTABIISIETCS CTYIEHTY, €CJIM JaH TOJIHBIM,
pa3BEpHYTHI OTBET Ha TIOCTABJICHHBIA BOIPOC, IIOKa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HAHUK 00 OOBEKTE, MPOSIBIAIONIASICS B CBOOOJHOM ONEPUPOBAHUU
MOHATUSIMH, YMEHHUU BBIICJIUTh CYILIECTBEHHBIE U HECYIIIECTBEHHBIC €T0 MPU3HAKH,
MPUYMHHO-CIICICTBEHHBIE CBs3U. OTBEeT (GopMyaupyeTcss B TEPMHUHAX HayKH,
U3JIOKEH JIMTEPATYpPHBIM SI3bIKOM, JIOTMYEH, JIOKa3aTeJeH, JIEMOHCTPUPYET
ABTOPCKYIO MO3UIIMIO CTYICHTA.

OueHka «XOpOIIo»  BBICTABISICTCS  CTYIACHTY, €CJIM JaH TOJIHBIMH,
pa3BEpHYTHIM OTBET Ha TIOCTABJICHHBIA BOIPOC, IIOKa3aHa COBOKYIHOCTD
OCO3HAHHBIX 3HAHUNU 00 00BEKTE, JOKA3aTEIHHO PACKPHITHI OCHOBHBIC TOJIOKEHUS
TEMbl, B  OTBET€  IMPOCJIEKUBACTCS  YeTKasg  CTPYKTypa, JIOTHYECKas
MOCJIEI0BATEILHOCTh, OTPAXKAIOIIas CYIIHOCTh PACKPHIBAEMBIX MOHSITUNA, TCOPUH,
sBiaeHUM. OTBET M3J0XKEH JHUTEPATypPHBIM S3BIKOM B TEPMHUHAX HayKh. MoryTt
OBITH MOMYIIEHBI HEAOYETHI B OMPENCICHUU MOHSATHH, UCIIPABICHHBIC CTYIACHTOM
CaMOCTOSITEJIBHO B IIPOLIECCE OTBETA.

OueHka «yAOBJIETBOPUTENBHOY BBICTABIACTCS CTYJIEHTY, €CJIH JaH MOJIHBIH,
HO HEJOCTAaTOYHO NOCJENOBATEIIbHBIA OTBET HA MOCTABJICHHBIM BOIPOC, HO IIpU
3TOM MOKAa3aHO YMEHUE BBIJACIUTD CYIIECTBEHHBIE U HECYIIECTBEHHbBIEC IPU3HAKY U
MPUYUHHO-CJIEICTBEHHbIE CBs3U. OTBET JIOTUYEH U M3JIOKEH B TEPMHUHAX HAYKH.
Moryt OBITh JONyHIeHBl 2-3 OMMUOKKM B ONPEACICHUH OCHOBHBIX TOHSTHH,
KOTOPBIE CTYAEHT 3aTPYAHSAECTCS UCIIPABUTH CAMOCTOSITEIBHO.

OueHka «HEYAOBIETBOPUTEIILHO» BBICTABISIETCA CTYIEHTY, €CIU JaH
HETOJIHBI OTBET, NPEJCTABISIOMUNA COO0OW pa3pO3HCHHBIE 3HAHHUS IO TEeME
BOIIpOCa C CYIIECTBEHHBIMH OIIMOKaMu B ompeaeieHusx. l[lpucyrcrByror
(dparMeHTapHOCTh, HEJIOTUYHOCTh U3J0XKeHUsl. CTyJIEeHT HE OCO3HAeT CBS3b
JAHHOTO TIOHSATHS, TEOPUM, SBICHUS C JAPYTUMU OOBEKTaMH JUCIUILIUHBI.
OTCYTCTBYIOT BBIBOJIBI, KOHKPETH3alWsl W JIOKA3aTEIbHOCTh W3JIOKEHUSA. Peub
HerpaMoTHas. J[ONOJHHUTENbHBIE W YTOYHSIONIME BONPOCHI IPENOJIABATENS HE



IMPHUBOAAT K KOPPCKOHUH OTBCTA CTYACHTA HE TOJIBKO Ha MOCTABJICHHBIMN BOIIPOC, HO

" Ha JpYTHUC BOIIPOCHI JUCHHUIIJINHBI.

Bonpocbl K 3auety

HaumenoBanue KOMIICTCHIIN U

Bomnpocsl

OnK-1

Crioco0eH pelaTh TUITOBBIC 3a1a4u
npohecCroHaIbHON JAEATEIbHOCTH Ha
OCHOBE 3HAHUW OCHOBHBIX 3aKOHOB
MAaTEMATUYCCKUX U €CTECTBCHHBIX HAaYK C
MpUMEHEHHUEM WH(POPMaIHOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUU

. [lepBb1ii 3aKOH TEPMOJUHAMUKH.

Buyrtpennsis  sHeprus u  pabora
U3MEHEeHHs  o0beMa.  AHaIUTUYECKOE
BBIPAKCHUE 1-oro 3aKOHa
TEPMOJIMHAMUKH Yepe3 SHTATBIUIO.

. [lomutponHeii  mpouecc.  M3MeHeHus

BHYTpEHHEH SHEPIuH, SHTAJIBIINH,
suTporu. Pabora mpomecca. Temora,
ydacTBylolas B mnpoiecce. M3o0paxenue
nporecca B P-V u T — S koopauHatax,
MIPU Pa3HBIX MOKA3aTENAX MOJUTPOIIHI.

. TenmnoemkocTh. OCHOBHBIC OIIPCACIICHUA.

MaccoBasi, o00bemMHass W  MoJIApHas
TEIUIOEMKOCTH  ra3oB. McTuHHas wu
CpPeIHsIsl TEIJIOEMKOCTH. AHATUTHYECKUE
BBIpAYKEHUS TUTSI TEMIOEMKOCTH.
3aBUCUMOCTH OT TEMIIEPATYPHI.

. Iuarpamma H-d BmaxkHOoro BO3ayXa.

OmnpeneneHue OCHOBHBIX — ITOKaszaTesei
BJIQYKHOTO BO3/yXa IO JUarpaMme.

. Aqua0aTHBIN npoliecc. N3smeHnenune

BHYTPCHHEH DHEPTUH, SHTAJIBIINHU, padoTa
nporiecca, n300paxkenue npomecca P-V u
T-S xoopauHaTaX.

. Cxema mapocusaoBoil ycTaHOBKU PeHkuHa.

N3o6paxenus mukia Penkuna B T-S u PV
KOOPAMHATAX. Bripaxenue ISt
tepmuueckoro KIIJI u ero ananus.

. Bropoii 3aKOH TEPMOJVHAMUKH.
Kpyrossie TEPMOJANHAMUYECKUE
MPOLIECCHI-IINKIIBI, MOHSTUS 0
TEPMHUYECKOM K.ILJ.. CaoiicTBa

06paTI/IMBIX )41 HeO6paTI/IMBIX OUKIOB.

. Bnaxubiii Bo3ayx. [lapamerpsl BiaxHOro

Bo3ayxa. H-d gmarpamMma  BIIaKHOIO
BO3/yXa.

. BHyTpeHHsI1 DHeprus HWICAIBHOTO U




pEeaIbHOTO Ta30B.
10. BiusgHue HaYaJbHBIX HW KOHEYHBIX
napameTpoB Ha Tepmuueckuil KIIJ[ nukia

Penkuna. [Iytn ITOBBIIICHUS
SKOHOMHUYHOCTHU NIapOCUIIOBBIX
YCTaHOBOK.

11. Pacuer TEPMOJANHAMHYECKUX

IPOLIECCOB BOASHOIO TMapa € IMOMOIIbIO
tabnun u H-d muarpammel.

12.  OcHoBHBIE MOJIOKEHUSA TEOpUHU
NOTPAaHUYHOT'O  CJIOS. VYpaBHeHue
TEIUIOOTAQUYd Ha TpPaHUILE TIOTOKA U
CTEHKHU.

13. Kowmmnpeccopsl. Llukiasl ueanbsHOTO
OJIHOCTYTIEHYATOTO U MHOTOCTYTIEHYATOTO

KOMITPECCOPOB. [TpeumymiecTBo
MHOT'OCTYIIEHYATOI'O CXKATHS.
14. Bopasnou nap. ITpomuecc

napoobpazoBanust B PV u TS
koopauHartax. [{ukn Penkunna.

15. Bnaxusblii BO3AYX. OcCHOBHEIE
napaMeTphl, XapaKTepU3yIOIIne
COCTOSIHUE BIIAKHOT'O BO3AyXa.

16. VYpaBHeHus OCHOBHBIX
TEPMOANHAMUYECKUX MPOLIECCOB.

17. OpHoctyneHyaThIi KOMITpECccop.
N3o0paxkeHne MHANKATOPHOW JTHAarpaMMBbl
kommpeccopa B P-V  koopauHarax.
[Ipon3BOAUTENBHOCTD KOMIIpeccopa.
BinussHue  KOHEYHOro  JaBl€HUS  Ha
MPOU3BOJUTEILHOCTh KOMITPECCOPOB.

18. PexynepartwBHBIE  TETNIOOOMEHHHKH.
N3meHeHue temriieparyp TEIUIOHOCUTENEH
I CXEMBbl JBHJKEHHS - TMPSMOTOK.
OnpeneneHue CpeaHETO TEMIIEPATypHOTO
Haropa M BEJIMYUHBI TeIUIonepenaroniei

MTOBEPXHOCTH.

19. Pacuer pEKyNnepaTuBHBIX
TEMI000MEHHUKOB.

20.  TIlpemmer TEXHUYECKOU

TEPMOJIMHAMUKH ¥ €€ 3aa4H.

21. TemmonpoBomHOocTh. 3akoH Dypee,
buznyeckuit  cmbici  KoddunreHTa
TETIONPOBOTHOCTH.

22. Temmonepenava yepe3 MHOTOCIOHHYIO




IIJIOCKYIO CTEHKY. YpaBHeHUE
TEIUIOIPOBOJIHOCTH.

23. @axTophbl, BIUAIONIME HA TEIJIO00OMEH
IIPY KOHJIEHCALIUU U KUIICHUH.

24. Temonepenaya. YpaBHeHUnE
Terionepeaadd,  (QU3NYECKUid  CMBICIT
Kor( uLMeHTa Teronepeaayn.

25. TemnonpoBOAHOCTh IMJIOCKOM CTEHKH.
VYpaBHEHHE TEMIOBOrO MOTOKA.

26. VYpaBHEHMS, NOJIOKEHHbIE B OCHOBY
pacuera  TEIJIOOOMEHHBIX  aNMapaToB.

[TopsioK  KOHCTPYKTHBHOTO pacuera
TEII000OMEHHUKOB.

27. PekynepaTUBHbIE  TEIUIOOOMEHHUKH.
Pacuer MOBEPXHOCTH Harpena

PEKYIIEPaTHBHOTO TETUIOOOMCHHHKA.

28. Temmonepenaya yepe3 MHOTOCIONHYIO
IUIOCKYI0O  CTGHKY. BbIpakeHus s
IUIOTHOCTH TEILIOBOTO TOTOKA. DaKTopsl,
BIIUSIFOIINE Ha K03 UIMEeHT
TETJIONPOBOTHOCTH MaTEPHAIOB.

29. TemmonpoBOJAHOCTh IWJIWHIPUYECKOM
MHOTOCJIONHOM CTEHKH. BbIpaxeHue mist
IJIOTHOCTH TEIJIOBOI'O ITOTOKA.

30. Temmonepenaya. [Ipotekanue
npouecca Ttemionepenadun. Duznyeckuii
CMBICT Kod(puIlMeHTa Terionepeaayn Ha
OCHOBAHHWH aHAJIM3a Pa3MEPECHHOCTH.

31. Cnoxupeiii TtemmoooOmeHd. Iloustus o
kod(ddunmenrax Temiooraauyu. OCHOBHOE
pacyeTHOE ypaBHEHUE.

32. Cnoco0Obt nepenayn TETUIOTHI:
TETUIOTIPOBOTHOCTb, KOHBEKIIUS u
TCIUIOBOC  W3IY4YeHHE —  OCHOBHBIC

pacyeTHblE€ BBIPAXEHUS I IUIOTHOCTHU
TEIJIOBOTO MOTOKA.

33. TemmonpoBOIHOCTD. Onpenenenue
IUIOTHOCTH  TEIJIOBOTO MOTOKa  4epe3
MHOTOCJIOMHYIO TNTIOCKYIO CTEHKY.




IIpouenypa oneHnBaHusA 3a4eTa

3auer npoxoauT B popMe TeCTHPOBAHUS UCIOIB30BAHUEM HIICKTPOHHOM cpefpl Ims-test.
B cootBercTBHU ¢ pacnucaHueM (rpadukoM MPOMEKYTOYHON aTTeCTallui) OTKPBIBACTCS JIOCTYI
K TPOXOKJCHUIO TECTHPOBAHMSA JJIsI BCEX CTYAEHTOB rpymmbl. CTyIeHTY MpeaoCTaBIISIeTCS
nepBas MOMBITKA JITUTETLHOCTHIO B 40 MUHYT Ha peIIeHUe TECTOBOTO 33aJaHUs, COCTOSIIETO U3
30 Bompocos. [lociie OTBETOB Ha TECTOBBIC 3a/laHMs, CTYACHT 3aBepIIaeT MEPBYIO MOMBITKY. He
MeHee yeM uepe3 10 mocie 3aBepiieHns: NepBOil MONBITKH, CTYJACHTY MPEIOCTABISETCS BTOPAs
MONBITKA JUINTENbHOCTHI0O B 40 MHUHYT Ha peLIeHME TECTOBOIO 3afaHusi, cocrosiero u3 30
BorpocoB. [locne 0TBETOB Ha TECTOBBIC 3a/aHMs, CTYISHT 3aBEpIIACT BTOPYIO MONBITKY. Ilpm
OIIEHKE PEIICHUS TECTUPOBAHMSI YIUTHIBACTCS HAMITYUIINN Pe3ylbTaT.

O11eHKA BBICTABIISIETCS:

«3aYTEHO», €CITM HaWJIydllas TIOMBITKA PEIIeHUs TECTHPOBAHUS XapaKTePU3YyeTCs
pesyibratom He Hmke 50%;

«HE 3aYTCHO», €CIHM pe3yJabTaT HAWIY4lIed TOMBITKH pEIIeHUS TECTUPOBAHUS
Xapakrepusyercs pe3yabraToB Mmeree 50%.

HIkana oueHNBaHNA 3a4YeTa

OneHka Onucanue

3a4TeHO Hawnnyumuit pesynabtat TectupoBanus: He MmeHee 50%

He 3aureno Hawnnyumuit pesynbrat TectupoBanus: Menee 50%




3AJTAHMS JIJIS1 KOHTPOJIBHOM PABOTHI

3adaua 1. I'a3 maccoil M= 1 uMmeeT HayaJbHBIE MapaMeTpbl - AaBieHue P1 u
temnepatypy ti. Ilociae monuTpornHoro n3MeHeHus: COCTOSIHUS ra3a 00BbEM €ro cTal
V> naBnenue P,. OnpenenuTs HayalbHbIA 00beM V1, KOHEuHYyI0 Temrepatypy Te
rasa, 1okasareib IOJIUTPOIBI N, TeII0EMKOCTh mpouecca C, paboTy paclupeHus
raza [, usMeHeHue BHyTpeHHell »Heprun AU u usMeHeHue H3HTponuu AS.
OnpenenuTs 3TH ke BEJIMYUHBI, €CITU U3MEHEHHUE COCTOSIHUA ra3a MPOUCXOJUT 1O
U30TEPME /10 TOrO K€ 3HAUYEHUs KOHE4YHoro obOwnéma Vo, CnenaTb M 3ammcaTth
BBIBO/JIbI 10 MOJTYYEHHBIM pacu€THbIM JNaHHbIM. [lokazaTs mpoueccol B P-V u T-S -
auarpaMMax.

KonTtponeubiii Bompoc. KakoBbl 00mias ¢opMylaupoBKa W MaTeMaTHYeCKOe
oIlpe/ieJICHUE MEPBOro 3akoHa TepMoarHaMuku? Jlaiite onpenenenre u oObsICHUTE
(Gu3MUECKyl0 CYHNIHOCTh BEJIMYHMH, BXOSAIIMX B YypaBHEHHE IIEPBOr0 3aKOHA
TEPMOJAMHAMUKH.

3adaua 2. Onpenenuth napameTpbl paboyero Tena B XapaKTEPHBIX TOUYKaxX
U/I€aJIbHOTO IMKJIa MOPIIHEBOIO JBUTATENs C M30XOPHO - M300apHBIM IOJBOIOM
TEIUIOTHl (CMEIIAaHHBIA IUKI), €CIM W3BECTHbI JaaBieHue Pi u Temmepatypa 11
pabouero Tena B Hauane ckatusi. CTeneHp CKaTus &, CTENEHb MPEBAPUTEIHLHOTO

paciupCHus p , CTCIICHDb IMOBLIMICHWA JaBJICHUA 3a/1aHbI A.

Onpenenuts pabOTy, MOJy4aeMyl OT IMKJIA, TOJABEAEHHYIO U OTBEJCHHYIO
temwnory, Tepmuueckud KIIJ[ 1nukna W W3MEHEHHE SHTPONUU OTIECIbHBIX
MPOIIECCOB MHKIA. 3a pabouee Telo MPUHATh BO3AYX, CUUTAs €r0 TEIJIOEMKOCTH B
pacy€THBIX HHTEpBaJax TeMieparyp mnoctosHHo. Iloctpouts Ha "MuILIH-
MeTpoBKe'" B MacmITade 3TOT UK B koopauHatax P-V u T-S. Jlath k mosy4eHHBIM
rpadukaM COOTBETCTBYIOIIHE MTOSICHCHHUS.

KonTtponsnsiii Bonpoc. [IpuBenure ocHOBHBIE (OPMYITHMPOBKH BTOPOTO 3aKOHA
TEPMOANHAMUKHU.

3aoaua 3. Tloka3zaThb CpaBHUTENIBHBIM  Pacdy€éToM  I€JIeCcO00pa3HOCTh
MPUMEHEHHUE Tapa BBICOKMX HAYAJIbHBIX IMApPaMETPOB M HUZKOIO0 KOHEYHOTO

JABJICHUS HA MIPUMeEpE MapOCUIIOBOI yCTaHOBKH, paboTarolieil no nuukiny Penkuna,



ONpeAenauB pacronaraeMblid Teronepenan, tepmuyeckud KIIJ[ nwukna w
yAEIbHBIN pacxoja mapa s ABYX pa3iuvHbIX 3HAYECHUN HAYaJIbHBIX U KOHEYHBIX
napameTpoB Mapa.

VYKka3aTh KOHEYHOE 3HAUEHHME CTENEeHM CyXocTu. M300pa3ute cxemy
npocTeliell MapoCcHIOBOM YCTaHOBKM U JaTh KpaTKOe OINucaHue €€ padoThl.
[IpencraButs nuki Penkuna B guarpammax P-V u T-S. 3amauy pemars ¢
nomouiso H-S ntuarpamMmmei.

[IpencraButh rpaduyeckoe peurenue 3aaauu B H -S quarpamme.

3aoaua 4. OnpenenuTs NOTEPH TeIa 3a | 4ac ¢ 0AHOro MeTpa JJIMHBI TOPU30H-
TaJIbHO PACIOJOKEHHOW UWIMHAPUYECKOH TpyOBbl, OXJaXJaeMOol CBOOOJHBIM
MOTOKOM BO37yXa, €CJIM HM3BECTHBI HApYXXHbIH auametp d TpyObl, Temmeparypa
CTeHKHU TpyOHI {C TeMrnepaTypa Bo3nyxa tg B TOMEIIEHHUH.

KonTtponeueiii  Bompoc. Kakumu OCHOBHBIMHU — 0O€3pa3MepHBIMH  YHCIIAMHU
(kpuTepuAMH) TOJOOUS OIpeAeNseTcss KOHBEKTHMBHAs TeIUloNepeaadya M KakoB
(u3MYECKUI CMBICI 3TUX YHUCEN 01001 ?
3aoaua 5. TInockas cranbHasi CTEHKA TOJIIMHONW OC OMBIBAETCS C OJHOW CTOPOHBI
rOpAYMMH Ta3aMH C TEMIIEPATypou tj, ¢ Ipyroil CTOPOHBI BOJIOM C TeMIeEpaTypou
t>. Onpenenuth ko3¢pduuueHt termionepenaun K oT rasoB k Boje, yAENIbHBIH
TEIUIOBOM MOTOK ( M TeMIepaTypbl 00euX MOBEPXHOCTEH CTEHKH, €CIIM U3BECTHBI
K03 (HUIIMEHTHI TeIIonepeayn OT ra3a K CTeHKe ol W OT CTeHKH K Boje 02;
koddunuent remnonpoBogHoctu crtanu Ac=58 B1/(MK). Onpenenuts Takxke Bce
YKa3aHHbIE BBILIE BEIMYHHBI, €CJIIM CTEHKA CO CTOPOHBI BOJbI IOKPBITA CIOEM
HAKWITA TOJIIMHON OH; K03 duiment TemionpoBogHoctr Hakumu A#= 1 Bt1/(MK).
JUis yKa3aHHBIX BapUAHTOB MOCTPOUTH SMIOPHI TeMIeparyp oT ty 10 to. OOBICHUTD
B 4€M 3aKJIF0YAETCs BPEJ OTI0KEHHSI HAKUIIN CTaJIbHBIX IOBEPXHOCTSAX Harpena.

KonTtponbHsiil Bonpoc. B 4ém pazmuune mexny ko3dhuimenTaMu TerIo0TIaun

" TCINIONICpCaadn, 1 KaKOBa CBA3b MCKAY HHUMMU.



Tabnuia 1- HoMepa BapuanToB, BKJIFOYaeMBbIX B 3ajiaHue (3agava) 1

5. AHAUBUY AJIBHBIE 3A JAHUSA J1JISI KOHTPOJBHOM PABOTHI

Bapuant Pon (.00 Py, m, Py, Vs,

3a1aHus rasa krc/cm? | kr | krc/em? | m3/kr
1 BO3/YyX 4 20 1 20 0,21
2 0 1 1 8 0,14
3 15 1 1 1,6 0,83
4 150 25 1 60 0,024
5 250 50 1 70 0,025
6 0 1 1 16 0,039
7 172 1 1 4 0,33
8 617 45 1 11 0,25
9 45 0,9 1 32,6 0,08
10 1627 | 32,6 1 2,7 1
11 57 0,85 1 37,6 0,08
12 1907 60,2 1 2,2 1,1
13 27 0,95 1 4 0,33
14 20 1 1 3 0,4
15 409 5,1 1 1 1,25
16 30 1 1 12,3 0,15
17 2102 47,1 1 3,8 0,9
18 20 0,95 1 30,8 0,07
19 1857 30,8 1 3,8 0,9
20 47 1 1 40 0,07
21 2507 81,4 1 3,56 0,9
22 17 6 1 3 0,9
23 20 6 1 1,1 3,3




24 0 0,8 1 29 0,077
25 1313 46,4 1 1,43 1,2
26 17 1 1 2,8 0,83
27 30 3 1 97,2 0,025
28 1577 164 1 1 1,25
29 24 1 1 3 0,39
30 1327 6 1 1,1 3,65
Ta6muna 2- HoMepa BapuaHTOB, BKIIOYaEMBIX B 3a1aHue (3amaua) 2
Bapuant Ps,
3a§aHHH Kre/cm? bC ‘ P &

1 0,8 87 7 1 3,2

2 0,9 45 13 2,2 1

3 0,85 o7 15 1,4 1,6

4 1 30 6 1 3,1

5 0,95 20 12 1,4 1

6 1 47 14 1,5 1,4

7 1 15 16 1,4 1,6

8 0,8 0 13 1,3 1,6

9 1 20 12 1,3 1,7

10 0,9 30 14 2 1

11 0,8 20 13 1 1,5

12 1 27 5 1 3,2

13 0,95 25 12 1,4 1

14 0,8 7 12 1,3 1,7

15 1 45 13 2,02 1

16 0,85 50 14 1,4 1,5




17 0,9 45 15 1,5 1,3
18 1 27 11 1,4 1,6
19 0,85 87 6 1 3,1
20 0,95 23 12 1,3 1
21 1 17 13 1,3 1,5
22 0,95 45 12 2,1 1
23 0,9 20 13 2,2 1
24 0,85 37 15 1,3 1,5
25 0,8 17 7 1 3,2
26 1 57 7 1 3,2
27 0,95 45 13 2,2 1
28 0,9 37 14 2,2 1
29 0,85 67 15 2,2 1
30 1 7 7 1 3,2

Ta6muma 3- HoMepa BapuaHTOB, BKJIFOYaeMBbIX B 3aJiaHue (3a1a4a) 3

[Tapametpsl napa 1 Bap. | ITapameTpsl napa 2 Bap.
BapuanTt

Pl’ PZI Pll P21
3aaHus t,.°C t1,°C
Kre/cm? Kkre/cm? | kre/cm? Kre/cm?

24,7 | 350 | 0,098 24,7 | 450 | 0,090

98 327 | 0.039 98 427 | 0.039

98 327 | 0.039 98 527 | 0.039

98 327 | 0.039 98 627 | 0.039

98 327 | 0.039 98 727 | 0.039

19.6 | 400 | 0.039 249 | 400 | 0.039

19.6 | 400 | 0.039 58.7 | 400 | 0.039

19.6 | 400 | 0.039 98.0 | 400 | 0.039

O©| O N| o o | WO N

29.4 | 400 | 0.98 29.4 | 400 | 0.098




10 29.4 | 400 | 0.98 29.4 | 400 | 0.078
11 29.4 | 400 | 0.98 29.4 | 400 | 0.059
12 29.4 | 400 | 0.98 29.4 | 400 | 0.039
13 29.4 | 400 | 0.98 29.4 | 400 | 0.019
14 24.7 | 350 | 0.098 39.2 | 350 | 0.098
15 35 450 | 0.04 35 600 | 0.04
16 35 450 | 0.04 200 450 | 0.04
17 35 450 | 0.04 200 600 | 0.04
18 35 450 | 0.04 90 450 | 0.04
19 35 450 | 0.04 90 650 | 0.04
20 35 450 | 0.04 300 650 | 0.04
21 24.7 | 350 | 0.098 240 565 | 0.098
22 35 435 | 0.04 90 435 | 0.04
23 90 535 | 0.04 130 565 | 0.04
24 130 565 | 0.04 200 565 | 0.04
25 29 400 | 0.04 90 600 | 0.04
26 125 450 | 0.98 130 650 | 0.098
27 90 480 | 0.98 130 727 | 0.098
28 130 565 | 0.98 240 600 | 0.098
29 240 580 | 0.98 300 727 | 0.098
30 200 650 | 0.98 240 750 | 0.098

Tabnuna 4- Homepa BapraHTOB, BKIIIOYaeMBbIX B 3a/1aHue (3ana4a) 4

Bapuant d, tc tp
3a1aHus MM oC oC
1 17 100 15
2 21.3 150 20
3 26.8 200 25




4 33.5 250 30

S) 42 300 15

6 48 350 20

7 60 400 25

8 75.5 450 30

9 57 100 15
10 76 150 20
11 89 200 25
12 108 250 30
13 133 300 10
14 159 350 15
15 17 400 20
16 21.3 330 25
17 26.8 300 30
18 33.5 200 10
19 42.3 150 15
20 48 100 20
21 60 150 25
22 75.5 200 30
23 57 250 10
24 76 300 15
25 89 350 20
26 108 400 25
27 133 100 30
28 159 200 10
29 200 400 30
30 150 300 25




Tabnuua 5- Homepa BapraHTOB, BKJIIOYaeMBbIX B 3a/1aHue (3a1aya) 5

Bapuant o, | oH, o a, ] to
sajmaHms | MM | mm | Bm/ (k) B i(v?-K) °C °C
1 1 10 186 4419 1200 220
2 2 5 174 3489 1100 200
3 1 4 163 2907 1000 180
4 1 3 151 2326 900 160
5 1 2 140 1744 800 140
6 2 10 70 1163 850 150
7 1 9 81 2326 950 160
8 2 6 93 3489 1050 170
9 1 7 105 4652 1150 180
10 2 6 116 5815 1250 190
11 1 7 58 1163 900 225
12 2 6 47 1140 800 200
13 1 5 35 1116 700 175
14 2 4 24 1093 600 150
15 1 3 12 1070 500 125
16 2 8 64 2560 575 110
17 1 7 58 2442 675 120
18 2 6 52 3326 775 130
19 1 5 47 2210 875 140
20 2 4 41 2093 975 150
21 1 2 47 3489 1000 100
22 2 3 58 4652 900 125
23 1 5 70 4071 1050 135
24 2 6 52 5234 950 150
25 05| 7 64 2326 800 200




26 1 S) 76 2442 850 210
27 2 8 49 3605 975 175
28 05| 5 17 1163 400 100
29 1 8 24 1454 500 120
30 15| 4 29 1745 600 140

[IpoBepka BBHIMOTHEHUS KOHTPOJIBHON pPAaOOTHI OCYIIECTBISETCS IO KaKIOH
3ajaue B OTAENbHOCTU. B cinyuyae HeBbImonHeHUs Oojee 2 MyHKTOB TpeOOBaHUMN
KauecTBa BINIOJIHEHUS! KOHTPOJIbHOM pabOThl, 3a/1a4a CYUTAETCS PEIICHHON HEBEPHO.

Kpurepun ouennpanus:

- IOJIOXKUTENbHAsA» - €CIM BCE 3a/laHHUsd KOHTPOJIbHOM pPadOThl BBINOJIHEHBI
BEPHO COTJIAaCHO TPEOOBAHMM OIEHKH KaueCTBA BBHITIOJIHECHUS KOHTPOJILHON pabOoTHI;

- «OTpHIATeNbHAs» - €CIM XOTd Obl OJHO 3aJaHue KOHTPOJIbHON paboThI
BBITIOJTHEHBI BEPHO  COTJIACHO TPEOOBaHWM OIEHKM KauecTBa  BBITIOJHEHUS
KOHTPOJIbHOW PabOTHI.

IlIkajia oneHNBaHUSI KOHTPOJIbHON PadoThI

OneHKa Onucanue

BC€ 3aJIaHUS] KOHTPOJIBHOM pabOThI BBHIIOJIHEHBI BEPHO COTJIACHO

TTonoxxurensHas N o
TpeOOBaHUH OIICHKN KauyeCTBA BBHITOJTHEHHUSI KOHTPOJIBHOM pabOTHI;

XOTs1 ObI OJTHO 33JJaHHE KOHTPOJIHHOMN paObOTHI BHIIOJIHEHBI BEPHO
OTtpunarenbHas COTJIACHO TPeOOBaHMI1 OIICHKH Ka4eCTBAa BBIMIOJHEHUSI KOHTPOJIBHOM
paboTHI;




