denepanbHOE TOCYTapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIICTO 00Opa30BaHUs
«TONMBATTUHCKUIN TOCYIaPCTBCHHBIH YHUBEPCUTET

b1.B.JZ1B.01.01

(unoexc Oucyuniumnot)

PABOYAS TPOI'PAMMA JUCIUAIIJIMHBI

TexHudeckass TEpPMOJIUHAMHUKA

(HaumeHoOBaHUE OUCYUNTIUHDL)

110 HAITpaBJICHUIO ITOATOTOBKHU (CHCHI/IaJ'ILHOCTI/I)
13.03.03 DHepreTuyeckoe MaIMHOCTPOEHUE
(KOO U HAUMEHOBaHUEe HANPAGILeHUsi NO020Mo8Ku, cneyuatbhocmu 6 coomeememeuu ¢ PI'OC BIIO! @IOC BO)
AJ'ILTCpHaTI/IBHBIC HCTOYHHUKH SHCPIUH TPAHCIIOPTHLIX CPEACTB
(ranpasnennocmo (npoghuns)/cneyuanuzayus)

®dopma 00ydeHHS: OUHAS

I'on HaGopa: 2018

Pacnpenesienne 4acoB JUCHUIJIMHBI 110 CEMECTPAM U BU/IaM 3aHATHH (110 y4eOHOMY IIaHY)

KoanuectBo 3ET 5
Yacos no PYII 180
Buasl koHTpOJIS B IK3aMeHbI 3adeTsl Kypcosbie Kypcosbie Kontpoatasie
ceMecTpax: MPOEKTHI padoThI (s 32?,?::0",; dop-
MbI 00y4YeHHs1)
7
NoeNe cemecTpoB
1 2 3 4 5 6 7 8 9 10 11 Hroro
3ET no cemecTpam 5 5
Jlexkuun 34 34
JlabopaTopHbIe
IpakTHyeckue 18 18
KonrakTHas padoTa 52 52
Cam. pabora 128 128
Koutpoan
Hroro 180 180
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Pa6ouast mporpamma coctasiena Ha ocHoBaHuM @I'OC BO u yueOHOTrO M1aHa HarmpaBiIeHUs TO/-
rotoBku (cneruanbHocTr) 13.03.03 «DHepreTuyeckoe MalIMHOCTPOCHUEY, «ATbTEPHATUBHBIC HC-

TOYHHWKHU 3HEPIUU TPAHCIIOPTHELIX CPEIACTB))
(KOO U HaUMeHOBaNUEe HANPABIeHUs NOO20MOBKU, cneyuanshocmu 6 coomeememeuu ¢ @I'OC BIIO/ @I'OC BO)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

OtcyrcTBYyeT
VYuebnas (pabouas) mporpamma ogodpeHa Ha 3acenanuu kadeapst IMuCyY  (mpotoko 3a-
cenanus No OT « » 20 T.).
Penienzent
JIoleHT, K.T.H.
(OoadcHOCMb, YueHoe 386aHue, cneneHy) (noonucs) (U.0. ©amunus)
« » 20 r
Cpok neiicTBHA padoyeii MPOorpaMMbl JUCHHUILIMHBI 10 « » 20 .

Nudopmanus 06 akryanuzanuu padouyeil nporpaMmMbl JMCHHIIIMHbBI:

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.

ITpoTtokomn 3acenanus kagenpsl No 0T «_ » 20 1.

[Tpotokon 3acenanus kadeapsl Ne  oT «_ » 20 T

[Tpotokon 3acenanus kadeapsl Ne  oT «_ » 20 T
COT'JIACOBAHO

3aBenyromuii Kadeapoi « JHepreTuyecknue MalliHbl U CHCTEMbI YIIPABICHHS

(8vinyckarowell HanpagieHue (CneyuaIbHOCMyb))

«_» 20 T JILA. TTaBnoB
(noonucsw) (H.0. @Pamunus)
YTBEPXJIAIO

3aBCILYIOIHHfI Ka(be):[poﬁ ((QHGDFCTI/I‘-IGCKI/IC MaAIllMHbI U CUCTEMBI VIIPABJICHUA»
(paszpabomasuieti PIT]])

« » 20 T JI.A. TTaBnoB

(noonucsw) (H.0. @Pamunus)




AHHOTAIIUA
AUCHHUILINHBI (Y4eOHOr0 Kypca)
b1.B.JIB.01.01 Texnu4eckasi TepMOAMHAMHUKA

(umdp v HaMMeHOBaHUE AUCIUTLIHHBI (Y4eOHOTO Kypca))
1. Heab 1 32124 U3yYeHUSA TUCHUILIMHBI (Y4e0HOT0 Kypca)

Ilens — popMupoBaHuE y CTYACHTOB 3HAHWI OCHOB MTPEOOpPa30BaHUS YHEPTHUH,
3aKOHOB TEPMOJIMHAMHKH, TEPMOJMHAMHYECKUX IPOIECCOB M IMKJIOB, YCBOCHHE
CTYJI€HTaMH OCHOBHBIX METOJOB TEPMOIMHAMUYECKOTO aHaan3a (PU3NYECKHUX MPOo-
IIECCOB, MPECTaBICHNE O (PU3MUECKOM MPUPO/IE MPOLIECCOB TEIJIO- K MacCOOOMEHa,
WCITOJIB3YEMBIX MPHU HM3YyUYCHUH ITHX TMPOIECCOB TEOPETHUECKUX, IKCIEPUMEHTATh-
HBIX U PACUETHBIX METOJaX, Crloco0ax 0000IIeHN MMOTy4aeMbIX PE3yJIbTaTOB.

3agaun:

1. OGyuuTh HaBBIKAM 3KCHEPUMEHTAIBHOIO HCCIIEOBaHMs TEPMOJMHAMUYE-
CKMX IIPOLIECCOB.

2. O0y4UTh TEOPETUUECKUM 3HAHUSAM 10 3PPEKTUBHOMY HCIIOJIb30BAHUIO TETI-
JIOCUJIOBBIX U XOJIOAWIBHBIX YCTAaHOBOK.

3. OOy4yuTh METOJIaM MPEOOpPa30BaAHUS YPHEPTUU I MHTCHCU(DUKAIIUNA TEXHO-
JIOTUYECKHUX IPOILIECCOB U UCITOIb30BAHUS BTOPUYHBIX JHEPTOPECYPCOB.

4. IToaroToBUTh CTYI€HTOB K M3yUYE€HHIO JUCLMIUIMH CIIEHUATBbHOCTH.

5. Hayunts omepupoBaTh CBOMCTBAMM TEINJIOHOCHUTENEW M TEIUIOM3OJIALMOH-
HBIX MAaTE€pUaJoB B TEIJIOTEXHUYECKUX YCTAHOBKAX, UCIOJIb30BaTh 3aKOHBI MepeIadun
TEIUIOBOM 3HEPTUH, METOJUKU OLIEHKH M aHaiu3a 3PQPEKTUBHOCTH HCIOIb30BAHUS
TEIJIOTHI.

6. ChopMupoBaTh 3HaHUS U HABBIKH, [TO3BOJISIFOIINE OLIEHUTh U UCIOJIb30BaTh
OCHOBHBIE (DPM3MKO-MaTEeMaTHUYECKHE MOJIETH MEePEeHOCca TEIIOTHl U MacChl IPUMEHU-
TEJIBHO K TEIUIOTEXHUYECKUM U TEIUIOTEXHOJOTMYECKUM YCTAaHOBKAM M CHCTEMAM.

2. MecTo aucuuiuiaabl (yaedHoro kypcea) B crpykrype OIIOIT BO

Hannas quciuiuiiHa (y4eOHbIM Kypc) oTHOCUTCS K bnoky 1 «JlucuuminHbl
(Momyyn)» (BapuaTHBHAS YacTh, TUCIUILTHHBI 110 BBIOOPY).

Jucuuminabl, yyeOHble KypCchl, HA OCBOCHHMHM KOTOPBIX OazvpyeTcsl JaHHas
JUCHUIUIMHA (Y4eOHbIN Kypce) — «Xumusn», «Pusnkay, « Boiciias MmaTeMaTukay.

JucuuminHbl, y4eOHble KYpChl, ISl KOTOPBIX HEOOXOIUMBI 3HAHMS, YMEHUS,
HaBbIKH, MIPHOOpETaeMble B pe3yjIbTaTe U3yUeHHUs AAHHON TUCIUIUIMHBI (Y4eOHOro
kypca) — «Cucremsl JIBCy», «Teopust pabouero nporeccay, «cnerranus JIBCy.

3. Ilnannpyemble pe3yJbTaThl 00yUYeHHs 10 JUCHMILIMHE (YUeOHOMY KYp-
Cy), COOTHECEHHbIE C NJIAHMPYEMbIMHU pe3yJbTATAMHU OCBOCHUSI 00pa3oBaTe/ib-
HOH MPOrpamMMbI



®opmupyeMbie U KOHTPO-
JIIpyeMble KOMIETEeHIIUH

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

-CniocoOHOCTBIO K KOHCTPYK-
topckoil nearensHoctu (I1K-

1)

3HaTh: OCHOBHBIE 3aKOHbI M OCHOBHBIE (DPM3MKO-MaTeMaTHYEeCKHE
MOJIENIN TIEPEHOCa TeTUIOTHl M Macchl sl MPO(ECCUOHATIBHON Jes-
TEJIbHOCTU

VYMeTh: UCIIOIL30BaTh METOALI MATEMATUUECKOr0 aHaaM3a U MaTe-
MaTHYECKOro (KOMITBIOTEPHOI0) MOJCIUPOBAHUSA, TCOPETUICCKOTO
1 3KCIIEPUMEHTAIBHOTO MCCIIEI0BAHUS B TEPMOJIMHAMUKE U TEILJIO-
MaccooOMeHe

Bnagers: MeTogamMu MaTeMaTUYeCKOro aHajiv3a U MaTEMaTHYECKO-
ro (KOMITbIOTEPHOT0) MOJEIUPOBAHUS, TEOPETHUECKOTO U IKCIEPH-
MEHTAJILHOTO HCCIICAOBAHUS B TEPMOJUHAMHUKE M TEIIIOMAacco00-
MEHe

- TOTOBHOCTBIO pa3padarbl-
BaTh M NPHUMEHATH DJHEp-
rodpGeKTUBHBIC  MAIIUHBI,
YCTaHOBKH, JABUTATEIH U all-
nmapaTsl 1O TPOU3BOJCTBY,
npeoOpa3oBaHUIO U TOTPEO-
JEHUI0 Pa3IMYHBIX  (popM
sueprun (ITK-9)

3HaTh: METOIUYECKHE OCHOBHI aHain3a 3()(HEKTUBHOCTH TEPMOJIU-
HAMUYECKUX IMKIIOB U IYTH MX COBEPILCHCTBOBAHUS, PacdeT CO-
CTOSTHUS pabovMX TeJ, CnocoObl MOBBIIECHUS YPPEKTHBHOCTH TEI-
J00OMEHHBIX allapaToB

VYMerTh: MMpOBOAUTL TCPMOJHMHAMUYCCKUEC PACUCTHI B IIPOLECCAX B
TETUIOCUJIOBBIX YCTAHOBKAX, JIBUTATENSAX M almaparax, HaXOJIUTh
pe3epBbl  dHEprocOepexeHus, WCIOJIb30BaTh  (PU3UKO-
MaTeMaTHUYECKUH armapar JUisl pemeHus mpooieM TEPMOINHAMHUKH
U TerioMaccooOMeHa, BO3HMKAIOIIMX B XOJ€ MPOQecCHOHATHHON
JIeSITeIIbBHOCTH

Biramers: HaBbIKAMH OIPENEIICHUS BEIMYHMH, XapaKTEPU3YIO-
IIMX TeII0(U3NYEeCKUe CBOMCTBA TEPMOJMHAMHUYECKOTO paboyero
Tena ¥ 3Q(EeKTUBHOCTh SHEPTrOYCTAHOBOK, JBUraTeNIe, alapaTroB
B LIEJIOM; MCCIIEIOBaHMsI MPOLIECCOB U LIUKJIOB 3HEPro3((HEeKTUBHBIX
MalllH, YCTaHOBOK, JBHUTraTelel; pacueToB padouux MpOIIECCOB B
yCTaHOBKax; pabOThl ¢ 1a00paTOPHO-UCIIBITATEILHBIMU TEILIOAIIEK-
TPOU3MEPUTEIBHBIMHU PUOOPAMH.

TemaTnuyeckoe coaepkaHue TUCUUILIMHBI (YUeOHOr0 Kypca)

Pasznen, moayJib

Iloapa3snen, Tema

Monyns 1 «Texuuueckas
TEPMOJIMHAMUKAY

Hemn u 3agaun Kypca. ['moccapuii. TexHudeckas T€pMOAUHAMHUKA
KAK TEOPETUYECKAsI OCHOBA TEILNIOOHEPI €TUKH.

3aKOHBl TEXHUYECKON TEPMOAMHAMUKH. YPaBHEHUE COCTOSHUS
HIaealLHOro rasza. ®u3ndeckuii CMEICH Ta30BOM IIOCTOSHHOIM.

TennoemMkocTh ra3oB, UX 3aBUCHUMOCTh OT XapakTepa Ipolecca U
COCTOSIHMS Ta3a.

Cwmecu uacanbHBIX Ta30B. 3akoH JlamproHa. CrocoObl 3aMaHus ra-
30BoM cMecu. [laprmanbHoe 1aBiieHre ra3oB.

Brnaxnocts Bo3gyxa. I'moccapuii. Bmaroconepxanne. Cpencrsa u
METObl KOHTPOJISI BIAKHOTO BO3/1yXa.

I'a3oBBIC IMPONHECCHhI. I/ICCHeJIOBaHI/IH mponeccoB, X OCHOBHBLIC 3a-
KOHBI B JUarpammax pv u TS, ONpCACIICHUC BCINYNHBI pa6OTLI n
TCIJIOTHI B IPOHECCax.

CpoiicTBa peanbHbIX pabounx Tten. ['nmoccapuii. TepmomuHamuye-
cKue TaOnMIbl BOJBl U BOASHOrO mapa. Pacuer TepmoauHamuye-
CKHUX IPOIECCOB BOJSHOIO Mapa ¢ MOMOIIbIO TaOIUIl U JAUATPAMM.
Brnaxxnslil BO31yX.




Pasznes, moayanb

Iloapasznen, rema

Bropoii 3axon TepmoanHamuku. [Ipsimoii u obpatnsiii nukn Kapao.
IIpyHIMIIBI SKCEPrUYECKOro aHAJIN3A.

TepMmoauHaMuKa IIOTOKOB. PacyeT CKOPOCTH MCTEUYEHHsI U CEKyHI-
HOTO MAacCOBOIO pacxoja s Kpurudeckoro pexuma. Comia u
g dyzopsl. [Tousarue 06 rpdexre xoyna-Tomccona.

Komrmpeccus rasos u napos. PaboTa 3arpaunBaeMasi Ha pUBOJ OJ-
HOCTYIIEHYaTOro IOPIIHEBOIO Komrpeccopa. MHorocrtyneH4aroe
c)KaTue.

Hukssl mapocmioBeix yctaHOBOK. Llukn Penkuna. Cxema u m300-
paskeHHe IUKIa B KoopAauHaTax. PaGora TypOuHbl. Bropuunslii ne-
perpes napa. PereneparuBHbIE LIMKJIBL.

L{uKIIBI XONOMMIIBHBIX YCTaHOBOK. VX kiaccugukanys. Xono uib-
HBIA K03 PUIIMEHT 1 XOJI0TOTPON3BOAUTEIHHOCTb.

OO0mas TpyA10eMKOCTh TMCUUILIHHBI (YueOHoro kypca) — 5 3ET.




4. CTpyKTYpa H coJepKaHue TUCHHUILIHHBI (yuedHoro kypca) TexHuueckasi TEpMOAMHAMHUKA

CemecTtp uzyuenus /

(HauMeHOBaHME JUCIUILTHHEI (Y4eOHOTO Kypca))

Pazpeu, IMoapasaes, Tema Bunnl yue6Hoii pa6oThI Heo0xoanmble DopMbl Pexomenayemas
MoayJIb KonrakTHas padorta CamocTosiTesibHasA padoTa MaTepHaIbHO- TeKyLIero KOHTPOJIst JiTeparypa
(B yacax) TeXHHYeCKHe (HanMeHOBaHHEe (Ne)
BCEro DopMbl NPOBeIEHUS JICK- ¢opMBbI opranuzanun pecypchl OLIEHOYHOI0 Cpea-
5 & 2 IMii, 1a60paTOPHBIX, €CaMOCTOAITeJIbHOM CTBa)
z E £ 2| npakTHYeCKHX 3aHATHIi, % paboTsI
)E 3 g E ;' MeTO/bI 00y4eHH s, peaju- §
E g E " E 3ylo1He IPHMeHsIeMYI0 2
g & S F | ofpa3oBaTeanHyI0 TeXHO-
JIOTHIO
Jlexnus Nel Tema 1.1. Llenu u 3amaun 2 1 TpaguionHas c ITouck nomosiHu- | MyJIbTUMENUAHBIA | KOHTPOJIb 33 XO- Nel-NelO
Kypca. TexHudeckas TepMo- MIPUMEHEHUU TenbHOI HHBOP- MIPOEKTOP, HOYT- | JIOM BBIOJIHEHHS OCH.
JIMHAMUKA U TeTUIornepe/aya - -eM MyJIbTHMEHA OyK nab.pabot, pa3- | Nel-Ne7 mor.
CHOBA TETIOIHEPTCTHKL Ayn. C-307 Maruu HOYpOBHEBBHIE
CBsI3b C APYTUMU OTPACTISAMU 3a1a4u
3HaHUH. OCHOBBI TIOHATUS U
onpenenenus. TepmonuHamu-
yeckas cucrema. OCHOBHBIE
napameTpbl pabouero Tena u
€JIMHUIIBI UX U3MEPEHHUSL.
Tepmuyeckoe ypaBHEHHE CO-
CTOSTHMSL, TEPMOMHAMUYC-
CKHH IpoLecc, paBHOBECHBIE
MPOIIECCHI U UX TpaprIecKoe
H300paKeHHe.
Jlexuns Ne2 Tema2.1. 1 3akoH TepMoau- 2 1 TpanuuuoHHas ¢ Mynetumeauitaeiil | Texkymuit onpoc Nel-NelO
HaMuKH. Ternro u paboTta Kak MIPUMEHEHUEM MYJIb- MIPOEKTOP, HOYT- OCH.
(hopMBI TIepeiaum SHEPTUH. TUMEANA OyK Nel-Ne7 nom.
BuyTtpenHsist 3HEprus, SHTPO-
Ust ¥ SHTAIBIUS Kak DyHK-
uuu cocrostHust. 1 Havano
TEPMOIMHAMUKHI 3aKOH CO-
XpaHEHHE TPEBpaIeHIe
SHEPruu. AHAIMTUYECKOE
BIpa)keHHe | 3aKOHa B ABYX
(hopmax. YpaBHEHHE COCTOS-
HUS wealibHOTO raza (Men-
Jeneesa - Kialinepona). ®u-




Pazpeu, IMoapasaesn, Tema Bunnl yue6Hoii pa6oThl Heo0xoanmbie DopMbI Pexomenayemas
MOIYJIb KoHnTtakTHas padora CamocrosiTejbHast padoTa MaTepHaIbHO- TeKYIero KOHTpoJIsi JIHTEpaTypa
(B yacax) TeXHUYeCKue (HanMeHOBaHHEe (Ne)
BCEro DopMbl NPOBeIEHUS JICK- ¢opMBbI opranuzanun pecypchl OLIEHOYHOI0 Cpea-
. 5 & ) IMii, 1a60pPaTOPHBIX, €CaMOCTOAITeJIbHOM CTBa)
z z $ 2| npaKTHYeCKHX 3aHATHI, % paboTsI
)E 3 g E ;' MeTO/bI 00y4eH s, peajn- §
E g E % E 3yIoIHe IPHMeHsIeMYI0 2
§ g £ F| o06pa3oBaTejbHYIO TEXHO-
JIOTHIO
3UYECKUI CMBICIT Ta30BOM
noctostHHOM. TeroéMkocTh
ra3os.
Jlexuns Ne3 Tema 3.1. 3aBUCUMOCTD TeTI- 2 1 TpanuuuoHHas ¢ Mynetumeauiiaeiil | Texkymuit onpoc Nel-NelO
JIOEMKOCTH OT Xapakrepa MIPUMEHEHUEM MYJIb- MIPOEKTOP, HOYT- OCH.
MpOLIECCca U COCTOSIHUS rasa. THUMeOua OyK Nel-Ne7 nmorm.
HcTuHHas U cpeassis Temo-
émKocTb. MaccoBasi, MOJIbHaS,
00bEMHAS TETUIOEMKOCTH
CBSI3b MEXy U300apHOM U
H30XOPHOM TEIUIOEMKOCTBIO.
Jlexrust Ned Tema 4.1. Onpenenenue mo- 4 1 TpanuuuoHHas ¢ Mynetumenuiiaeil | Texymuil omnpoc Nel-NelO
HSITHE Ta30BOM CMECH, 3aKOH MPUMEHEHUEM MYJIb- MIPOEKTOP, HOYT- OCH.
Janprona. CriocoOs! 3aJaHuS TUMena Oyk Nel-Ne7 mom.
ra3oBoii cmecu. I'a3oBast mo-
CTOSTHHAS1 U CPEJTHSISI MOJIEKY-
JsipHast Macca cmecu. [lapru-
aJlbHOE JlaBJieHue ra3oB. Ter-
JIOEMKOCTb CMECH.
Tema 4.2. BnaxXHOCTb BO3/1y-
xa. I'noccapuil. 3axon [anb-
ToHa. Biaroconiepxanue.
TInoTHOCTH BIIAYKHOTO BO3/Y-
Xa. DHTAJIBIHS BIAYKHOTO
Bo3ayXa. Id- -mmarpamma
BIIYKHOTO BO31yxa. Anradar-
HOE yBJIa)KHEHHUE BO3/TyXa.
Cpenctsa U METOIbI KOHTPOJIS
BJIYKHOTO BO3JyXa.
Jlexmust Ne5 Tema 5.1. UccnenoBanue 2 1 TpaguuuonHas ¢ Mynstumenuiinsiii | Texymuit onpoc Nel-NelO
npoteccoB. M130X0opHbIH, U30- MIPUMEHEHUEM MYJIb- MIPOEKTOP, HOYT- OCH.




Pazpeu, IMoapasaesn, Tema Bunnl yue6Hoii pa6oThl Heo0xoanmbie DopMbI Pexomenayemas
MOJYJIb KoHnTtakTHas padora CamocTosiTesibHasI paGoTa MaTepHaIbHO- TeKYIero KOHTpoJIsi JIHTEpaTypa
(B yacax) TeXHHYeCKHe (HanMeHOBaHHEe (Ne)
BCEro DopMbl NPOBeIEHUS JICK- ¢opMBbI opranuzanun pecypchl OLIEHOYHOI0 Cpea-
5 5 & 2 IMii, 1a60pPaTOPHBIX, €CaMOCTOAITeJIbHOM CTBa)
z E $ 2| npaKTHYeCKHX 3aHATHI, 5 paboTsI
)E 3 g E ,';' MeTO/bI 00y4eH s, peajn- §
E g E " E 3yIoIHe IPHMeHsIeMYI0 2
§ g £ F| o06pa3oBaTejbHYIO TEXHO-
JIOTHIO
OapHBIl, H30TEPMIICCKHI, TUMeANa OyK Nol-Ne7 nom.
annabaTHBIN, ONTUTPOITHBIE
npouecchl. OCHOBHBIE 3aKOHBI
MPOLECCOB, 3aBUCHUMOCTb ITa-
PaMETPOB, ONPEIECICHHE Be-
JIMYUHBI paOOTHI U TEIUIOTHI B
HpoLeccax.

Jlexuuns Ne6 Tema 6.1. CpolicTBa 3 1 TpanuuuoHHas ¢ Mynetumeauiiaeiil | Texkymuii onpoc Nel-NelO
peanpHbIX ra3os. [apsr. Oc- MIPUMEHEHHUEM MYJIb- MIPOEKTOP, HOYT- OCH.
HOBHbIe onpeneneHus. I1po- TUMenna OyK Nel-Ne7 mom.
1iecchl mapoobpazosanus B PV
u TS xoopnunaTax. BogsHoi
nap. [Tonsitue 06 ypaBHeHHH
By-kanosuua - HoBukosa.

Ypaeuenne boromo6osa -
Maiiepa.

Jlexuusa Ne7 | Tema 7.1. OcHOBHBIE IOJIO- 3 1 TpanuuuoHHas ¢ Mynetumeauitaeiil | Texkymuit onpoc Nel-NelO
JKEHUsI 2 Hayalla TepMOJIMHA- MIPUMEHEHUEM MYJIb- MPOEKTOP, HOYT- OCH.
mukd. [Ipsmoii u 0OpaTHBIN TUMEANA OyK Nel-Ne7 nom.
nukn KapHo, perenepatus-

HbIH Kk KapHo. AHanmiTu-
4ecKOe BBIPAKECHHE 2 3aKOHa,
SHTPOTHS KaK Mepa HeoOpa-
TUMOCTH Tiporiecca. [Ipunim-
Tl KCEPIHIECKOTO aHAJIH3a

Jlexmmst Ne8 | Tema 8.1. I 3axon Tepmoan- 4 1 TpanuuuoHHas ¢ Mynptumeauiiaeiil | Texkymuii onpoc Nel-NelO
HAMUKH JUTS IBIDKYIIHAXCS MIPUMEHEHUEM MYIIb- MIPOEKTOP, HOYT- OCH.
ra3oB. Pacriotaraemas pabora TUMEANA OyK Nel-Ne7 pom.
U CKOPOCTb ucTedeHus. Pac-
4eT CKOPOCTH UCTEUEHUS U




Pazpeu, IMoapasaesn, Tema Bunnl yue6Hoii pa6oThl Heo0xoanmbie DopMbI Pexomenayemas
MOJYJIb KoHnTtakTHas padora CamocTosiTesibHasI paGoTa MaTepHaIbHO- TeKYIero KOHTpoJIsi JIHTEpaTypa
(B yacax) TeXHHYeCKHe (HanMeHOBaHHEe (Ne)
BCEro DopMbl NPOBeIEHUS JICK- ¢opMBbI opranuzanun pecypchl OLIEHOYHOI0 Cpea-
5 5 & 2 IMii, 1a60pPaTOPHBIX, €CaMOCTOAITeJIbHOM CTBa)
z E $ 2| npaKTHYeCKHX 3aHATHI, % paboTsI
)E 3 g E ;' MeTO/bI 00y4eH s, peajn- §
E g E " E 3yIoIHe IPHMeHsIeMYI0 2
§ g £ F| o06pa3oBaTejbHYIO TEXHO-
JIOTHIO

CEKYH/IHOTO MacCOBOT'O pac-
XOJ1a 1715l KPUTHYECKOTO pe-
JKUMa. Y CIIOBUS Iepexosia
Yyepe3 KPUTUIECKYIO CKO-
pocts. Comma u AU Py30pbL.
Comno JlaBamns. dpoccenupo-
BaHMeE ra3oB 1 napos. M3zme-
HEHUE NApaMETPOB B IPOLIEC-
ce npoccenupoBanus. [lons-
tHe 00 3hdexre Jxoyrs -
TowmricoHa.

Jlexnusa Ne9 | Tema 9.1.Kanopudepsr. Bugst 4 1 TpaguionHas ¢ MynbTUMeUHHBIH Texyuuii o Nol-NelO
Y Ha3HAYEHHE KOMIIPECCOPOB. MPUMEHEHUEM MYJIb- MIPOEKTOP, HOYT- mpoc OCH.
Pabora, 3aTpaunBaemast Ha TUMena Oyk Nel-Ne7 mom.
MPUBOJ] OTHOCTYIIEHYATOro
MOPLLIHEBOTO KOMIIPECCOPA. KP
Uzorepmudeckoe, annabaTtHoe
Y TIOJIUTPOITHOE CHKATHE.

Bpennoe npoctpanctso. IIpe-
MMYIIECTBO OJHOCTYIIEHYaTO-
ro komnpeccopa. OTBoguMAas
TeroTa. MHOroctyneH4yaroe
oxkarue. 3o0paxkenue B PV u
TS nuarpamMmax TepmouHa-
MHUYECKHX MPOIIECCOB, MPOTe-
KaloIIUX B KOMIIPECCOpax.
HeobpaTtumoe cxxartue.
Jlexums Nel10 | Tema 10.1. [uxn Penkuna, 4 1 TpanuuuoHHas ¢ Mynetumeauitaeiit | Tekymuit onpoc Nel-NelO
cXeMa [IUKJIa U U300paKeHIe MIPUMEHEHUEM MYJIb- MIPOEKTOP, HOYT- OCH.
B KOOPJIMHATAX PV, tS U iS. TUMEIMa OyK Nel-No7 mom.
Pabota TypOunsl. Tepmuye-
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Pazpeu, IMoapasaesn, Tema Bunnl yue6Hoii pa6oThl Heo0xoanmbie DopMbI Pexomenayemas
MOJYJIb KoHnTtakTHas padora CamocTosiTesibHasI paGoTa MaTepHaIbHO- TeKYIero KOHTpoJIsi JIHTEpaTypa
(B yacax) TeXHHYeCKHe (HanMeHOBaHHEe (Ne)
BCEro DopMbl NPOBeIEHUS JICK- ¢opMBbI opranuzanun pecypchl OLIEHOYHOI0 Cpea-
5 5 & 2 IMii, 1a60pPaTOPHBIX, €CaMOCTOAITeJIbHOM CTBa)
z E $ 2| npaKTHYeCKHX 3aHATHI, % paboTsI
)E 3 g E ,';' MeTO/bI 00y4eH s, peajn- §
E g E % E 3yIoIHe IPHMeHsIeMYI0 2
§ g £ F| o06pa3oBaTejbHYIO TEXHO-
JIOTHIO
ckoe K.ILJL., mukna ITTY.
IIpumenenne napa Beicokux
napameTpoB. Bropuunslit
neperpes napa. Pereneparus-
HBIE IIUKJIIBL.
Jlexums Nell Tema 11.1. Kmaceudpu- | 4 1 TpanuuuoHHas ¢ Mynetumeauiiaeiil | Texymuii onpoc Nel-NelO
Kalys XOJIOJUIIBHBIX YCTaHO- MIPUMEHEHUEM MYJIb- MPOEKTOP, HOYT- OCH.
BOK. PaGoune Temna. Xoio- THUMeOua OyK Nel-Ne7 nmorm.
JUATIBHBIN KOS (UITHEHT 1
XOJIOJIONPOU3BOIUTEIIBHOCT.
[rkn BO3ylIHOM XOJIOJUITb-
HOU ycTaHOBKU. [{uKkiiel mapo-
BBIX KOMIIPECCOPHBIX XOJIO-
JIIBHBIX YCTaHOBOK. [ToHsI-
THE 00 aOCOPOIMOHHBIX U
MApOKEKTOPHBIX XOIO b~
HBIX ycTaHoBKax. [lorydenue
CKIDKEHHBIX ra3oB. O0mme
HPHHINIIBI X CIIOCOOBI J10-
CTIKEHHS CBEPXHHU3KUX TEM-
neparyp.
IIpakTuueckoe | I"a30Bble 3aKOHBI, CMECH H/Ie- 2 Crenivanu3upoBaHHas [Touck nononHu- Harnsgneie cren- | Tekyuiuii onpoc Nol-NelO
3ansaTue Nel JIBHBIX TA30B nabopaTtopus TEJIbHOU IUTEpaTy- JIbI OCH.
ayauropust C-302 pHI Nel-Ne7 mor.
IIpaxkTuyeckoe | CpaBHEHME Pa3NUYHBIX MPO- 2 Crenuanu3upoBaHHAas Iouck gonomHu- Harnsannsie cten- | Texymuit onpoc Nel-NelO
3aHATHe Ne2 | meccos nabopaTtopus TENBHOW JIUTepaTy- BT OCH.
ayauropust C-302 pHI Nel-Ne7 mor.
[Ipaxtnaeckoe | OmpeneneHne TEIIOEMKOCTH 2 Crierrann3upoBaHHAS Ilouck nonosHu- Harnsapusie cten- | Texymuii ompoc Nel-NelO
3aHaTHe Ne3 | Bo3myxa nabopaTopus TENBHOM JIUTEepaTy- B OCH.
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Pazpeu, IMoapasaesn, Tema Bunnl yue6Hoii pa6oThl Heo0xoanmbie DopMbI Pexomenayemas
MOJYJIb KoHnTtakTHas padora CamocTosiTesibHasI paGoTa MaTepHaIbHO- TeKYIero KOHTpoJIsi JIHTEpaTypa
(B yacax) TeXHHYeCKHe (HanMeHOBaHHEe (Ne)
BCEro DopMbl NPOBeIEHUS JICK- ¢opMBbI opranuzanun pecypchl OLIEHOYHOI0 Cpea-
5 5 & 2 IMii, 1a60pPaTOPHBIX, €CaMOCTOAITeJIbHOM CTBa)
z E $ 2| npaKTHYeCKHX 3aHATHI, % paboTsI
)E 3 g E ,';' MeTO/bI 00y4eH s, peajn- §
E g E " E 3yIoIHe IPHMeHsIeMYI0 2
| g S F | obpa3oBaTeabHYI0 TEXHO-
JIOTHIO
ayauropust C-302 pHI Nel-Ne7 pom.
IIpaxktnueckoe | KpuBas HachIIeHHs BOASHO- 2 Crienanu3upoBaHHas Ilouck nonosHu- Harnsannsie cten- | Texymuii ompoc Nel-NelO
3aHatue Ne4 | ro mapa naboparopus TEJIbHOU IUTEpaTy- JIbL OCH.
aymuropus C-302 pHI Nel-Ne7 mor.
[Ipaktuueckoe | McreueHue Bo3myxa U3 CyKu- 2 Crneuranu3upoBaHHas [ouck nononHu- Harnsanueie cten- | Tekymuii ompoc Nel-NelO
3aHATHe Ne5 | Baromierocs comia naboparopus TENBHOW IUTEPaATY- JIBI OCH.
aymuropus C-302 pHI Nel-Ne7 mor.
[Ipaktuueckoe | Pacuer KI1I TermoBoro 1Bu- 2 Crneunanu3upoBaHHas [ouck nononHu- Harnsanueie cten- | Texymuii ompoc Nel-NelO
3aHATue Ne6 | rarens, kommpeccopsl-KP naboparopus TENBHOW IUTEPaATY- JIBI OCH.
aymuropus C-302 pHI Nel-Ne7 mor.
[Ipaktuueckoe | Pacuer uameHeHus 3HTPONIUU 2 Crneunanu3upoBaHHas [ouck nononHu- Harnsanueie cten- | Tekymuii ompoc Nel-NelO
3aHATHe Ne7 nabopaTopus TeNbHOM IUTepaTy- JIBI OCH.
ayauropust C-302 pHI Nel-Ne7 mom.
IIpaktuueckoe | MccienoBanus mpoueccoB 2 Crienanu3upoBaHHAsA ITouck nonosHu- Harnsapnsie cten- | Texymuii ompoc Nel-NelO
3aHATHe Ne8 | mIeasbHBIX ra30B nabopaTopus TEJIbHOU IUTEpaTy- bl OCH.
ayauropust C-302 pHI Nel-Ne7 mom.
IIpaktuueckoe | IlepBblil ¥ BTOPOil 3aKOHBI 2 Crieranu3upoBaHHAs ITouck nonosHu- Harnsapnsie cten- | Texymuii ompoc Nel-NelO
3aHATHEe Ne9 | TepMoOAMHAMHKH nabopaTopus TEJIbHOU IUTEpaTy- bl OCH.
ayauropust C-302 pHI Nel-Ne7 mom.
Hroro: 50 32 18 | 11
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5. Kputepun u HOpMBbI TEKyIIero KOHTPOJISI U IPOMEKYTOYHOM aTTeCTAlINH

@DOpMBI TEKYIIETO KOHTPOJIS

YcnoBus JOITYyCKa

Kputepuu 1 HOpMBbI OLIEHKH

Texymmit onpoc

Hanuuune Texymmx oneHok

ITo uroram paboTsl B cemecTpe 7

dopma npoBeieHUs
MIPOMEKYTOYHON aTTECTALINU

YcnoBus AOITyCKa

Kpurtepuu 1 HOpMbI OLIEHKH

[IpenogaBanue nucuurmHbl «Tex-
HHUYCCKas TCpMOJUHAMUKA)» HCIIPEC-
PBIBHO COIPOBOKJIAETCS TEKYLIUM
KOHTpPOJIEM 3HAaHHM  CTYJECHTOB,
CHOCOOCTBYIONIMM aKTHUBU3ALUU UX
paboTBl IO YCBOCHUIO 3HAHUUA U
MPUOOPETEHUI0 YMEHHH M HaBbI-
KaM, KOTOPBIA 3aBEpIIaeTcs aTTe-
CTalMer B BUJE 3a4eTa / ceMecTpa
YCTHO.

Kontponbnas pabora «Tero-
BOM pacd€T BO31yXOOXJagUTe-
751 KOMIIpEccopay, OCYIIECTB-
JsIeTCs CaMOCTOSATEIIBHO,
HQJIMYME  BBINOJHEHHbIX 9
IPAKTUYECKUX paboT. 3auer
HIPOBOJUTCS YCTHO.

«3a4TEHOY TeopeTnueckoe cojiepkaHUE Kypca OCBOEHO
MOJTHOCTBIO, HEOOXOAMMBIE MPAKTHYECKHE KOM-
MEeTeHIIMH B OCHOBHOM chopmupoBanbl. O0y4a-
IOLUICS TBEPAO 3HAET MaTepuaj, I'paMOTHO U
M0 CYIIECTBY HM3JaraeT €ro He JOMYyCKaw Cylle-

CTBEHHBIX HCTOYHOCTEH B OTBETE Ha BOIIPOC .

«HE 3a4TEHO» OOyuaromuiicss He 3HAET 3HAYUTEIHHOM YacTh
MPOrpaMMHOTO MaTepuaja, JAOMycKaeT Cyle-
CTBEHHBIE OITMOKHU, HE MOKET YBSI3aTh TEOPHIO C

MIPaKTUKOM.
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6. Kpurepun u HOPpMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

[To yue6HOMY KypCy NaHHBIN MOApaA3Ies HE IPEIyCMOTPEH

/. IlpuMepHasi TeMAaTHKa MUCbMEHHBIX PadoT (KypcoBbIX, pedeparToB,
KOHTPOJILHBIX, paCYeTHO-TPpa(huuecKux u ap.)

[To yueOHOMY KypcCy AaHHBII MOApa3ien He IPeyCMOTPEH

8. Bompocsl Kk 3auery

Ne i/ Bomnpockl

1 TemnorexHuka U €€ posib B HAPOJHOM XO03sicTBE. TexHu4ecKas TEpMOJUHAMUKA U UX IJIOC-
capwuii.

5 OcHOBHBIE TEPMOANHAMUYECKHE TapaMeTphl COcTosHUs pabouero tena. Tepmuueckoe ypas-
HEHHE COCTOSIHHS.

3 Tepmoaunamuueckuii mporecc. OOparuMble U HeoOpaTuMBbIe Mpolecchl. TepMoanHamuye-
CKasi CHCTEMA.

4 Tenmora n pabora kak GopMbl Tepenadr dHeprurd. AHATUTHYECKOEe BBIpaKEHUE U rpadude-
CKOE M300paKeHHeE.

5 AHanuTHYecKre BeIpakeHus | Hauana TepMOAMHAMHUKHL.

6 Bropoe Hauano TepMOIMHAMUKH, BTOPOH 3aKOH TepMOAWHAMHKH. LIMKIIbI MpsiMble U 00paT-
HBIE.

7 W neanbHble ra3pl, KX CBOMCTBA U YPaBHEHHUE COCTOSIHUSL.

8 BHyTpeHHSs 3HEpTHs, SHTAIBIHA U SHTPOITUS UICATBHOTO ra3a, UX BBIYHCICHUE, HX (U3UYe-
CKHUH CMBICIT

9 TennoeMKoCTh HIEaTIbHOrO ra3a. Ee BubI M B3aMMOCBSI3b TEIJIOEMKOCTEH.

10 HccnenoBanne n3o0apHOTO mpoiecca.

11 UccnenoBanne n30X0pHOro Mpolecca.

12 HccnenoBanne H30TEpMHUYECKOTO MpoIiecca.

13 HccnenoBanne agquabaTHOrO mporiecca.

14 3aBUCUMOCTh MEXIYy MNapaMeTpaMy Ia3a B MOJUTPOIHOM mpouecce. Pabora BHyTpeHHEH
SHEPrUH U TEIJIOTa MOJIUTPOIHOTO Mpolecca

15 [MonuTponusie nporecchl. Mx rpaduueckoe nzodpaxkenue B I-d; u T-S nuarpammax.

16 CooTHOIIEHHE MapaMeTPOB B MOJUTPOIHBIX IPOIeccax.

17 Pabora Tena B MOJIUTPOITHBIX MPOIIECCaXx.

18 CwMmecu uneanbHbIX ra3oB. CriocoOsl 3a1anusi cMecu. MoJIeKylsIpHas Macca U ra3oBasi [ocTo-
SIHHAsI CMECH.

19 OcHOBHBIE YpaBHEHHs Ta30BOT'0 MOTOKA. Pacnonaraemast paboTa ra3a B IOTOKE.

20 CKOpPOCTb UCTEUEHHSI U PAcX0]l raza.

21 HpoccenupoBanue rasa

22 PaboTa 1 MOIIHOCTE Ha IPUBOA KoMIpeccopa. MHoroctyneH4aTslii KoMmmpeccop. Jleranaepsl

23 OCHOBHBIE 3aKOHBI HIEABHBIX Fa30B.

24 PeanbHbIe Ta3bl U TAPHI, KX CBOWCTBA U YPaBHEHHE COCTOSHHSIL.

25 Comia, mpoleccsl Npeodpa3oBaHusi SHEPTUHU B HUX.

26 Juddyzopsl, nporeccrl mpeoOpa3oBaHus YHEPTUH B HUX.

27 Hccnenoranue mporiecca apoccenupoanue. dddexr Ixoyisa-TomcoHa.

28 [Ipsimble 1 0OpaTHBIE IUKJIBI, WX Ha3HAYCHHE.

29 Wneansuwnii nukit Kapao, ero KITJ, reopema Kaprao

30 Hukn JIBC ¢ mogBogoM TermtoTsl mpu V=const

31 Hukn ABC ¢ mogBoaoM TemnoTsl mpu P=const

32 Huxkna JIBC ¢ moaBoaoM TemioThl npu V=Const u P=const

33 Hukn I'TY




34 IMukn komnpeccoproro TP/]

35 CxeMa ¥ ITUKI TapoTypOuHHON ycTtaHoBkH, ee KIT/].

36 CxemMa ¥ IMKJI BO3AYITHON XOJIOMIILHON YCTaHOBKH.

37 CxeMa ¥ IIMKJI Map0-KOMIIPECCOPHON XOJIOAUIBHON YCTaHOBKH.

38 HccnenoBanue mpolecca cxatus B Komnpeccopax. MHaukaTopHas quarpamMmma KoMmpeccopa.
39 [ToHsiTHE 0 TEXHUUECKOH pabOTOCIIOCOOHOCTH (IKCEPTHN).

40 IIpuHIIATT BO3pacTaHus SHTPOIHMH M €€ CBSI3b C IOTepei paboTOCITOCOOHOCTH.

41 ITapoo6pazoBanus mpu P=const
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CTAIUM 00YYAIOIIUXCS M0 JUCHUIIMHE

9.1. lacnopT (oHAA OLIEHOYHBIX CPEICTB

9. ®OH OLEHOYHBIX CPEACTB AJIsl NMPOBeACHUsI NMPOMEKYTOYHON aTTe-

KonTposmpyembie pa3aeibl
(TeMbl) TUCHUILIHHBI

Koa xonTposmmpye-
MO KOMIIETEHIMH
(MJ1M ee 4aCTH)

HaumenoBanue
OI[EHOYHOT0 CpeIcTBA

Cwmecu uaeanbHBIX ra30B.
3akoH JlanbToHAa. ['a30BBIE
IIPOIIECCHI, UX N300paKEHUS
B quarpammax pV u Ts.
Jlexkuus-npecc-
KOH(epeHuus.

IK-1, 9

TecTsl, pemenus 3a1a4y

Bnaxxnsiii Bo3gyx. Pacuer
TEPMOJNHAMUYECKHX ITPO-
1IECCOB BOJISIHOIO Mapa C 1o-

MOIIBIO Ta6JII/I]_I U agarpaMm.

Jlexkuus-npecc-
KOH(epeHuus.

IK-1, 9

TecTsl, pemenus 3a1a4y

MHorocryneH4arsii KOM-
npeccop. Pabora u moui-
HOCTb Ha IPUBOJ] KOMIIpEC-
copa.

I1K-1, 9

Tenmosoi pacuer Bo3ny-
XOOXJIAJUTENs!, KOMIIpec-
copa

9.2. TunoBble KOHTPOJIbHBbIE 3aJAHUA WIH HHbIE MATEPHUAJIbI, HCOOXOUMBbIE
JJIS OLlEHKH 3HAHUI, YMEHUIl, HABBIKOB M (MJIM) ONBITA JAeSITeJIbHOCTH, Xa-
PaKTEePU3YIIUX 3TaNbl ((OPMHUPOBAHUA KOMIIETEHIUH B MPoLecce 0CBOCHUS
0o0pa3oBaTeIbHOM MPOrPaMMbI

9.2.1. KomnJiekT 3aanuii AJ1s1 HHAUBUIYAJLHOTO JoMaliHero 3aganus «Ten-
JIOBOH pacuer BO3AYyXO00XJIAJAUTEIS KOMIIPeccopa

M cxoaHble 1aHHBIE

No IIpousBonu- JaBnenue JaBnenue Temmep. ITokazarens Honyctumoe
Bapu- TEIBHOCTh Ha Bcac. HarHeT. BCACHIB. MO TPOITBI TTOBBIIIL
aHTa ycraHoBku G, Kr/c P1 ,MIla p2, MIla t°C cKaThsg N T-phI At, °C

1 0.1 0.1 6 30 1.25 180

2 0.2 0.1 7 25 1.26 181

3 0.3 0.1 8 30 1.27 182

4 0.4 0.1 9 25 1.28 183

5 0.5 0.1 10 30 1.29 184

6 0.6 0.1 11 25 1.30 185

7 0.7 0.1 12 30 1.31 186
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8 0.8 0.1 13 25 1.32 187
9 0.9 0.1 14 30 1.33 188
10 1.0 0.1 15 25 1.34 189
11 1.1 0.1 16 30 1.35 190
12 1.2 0.1 17 25 1.36 191
13 1.3 0.1 18 30 1.37 192
14 1.4 0.1 6 25 1.38 193
15 1.5 0.1 7 30 1.25 180
16 1.6 0.1 8 25 1.26 181
17 1.7 0.1 9 30 1.27 182
18 1.8 0.1 10 25 1.28 183
19 1.9 0.1 11 30 1.29 184
20 2.0 0.1 12 25 1.30 185
21 2.1 0.1 13 30 1.31 186
22 2.2 0.1 14 25 1.32 187
23 2.3 0.1 15 30 1.33 188
24 2.4 0.1 16 25 1.34 189
25 2.5 0.1 17 30 1.35 190

IIpouenypa oueHuBaHus

OneHka BBIIIOJIHEHNS] MHIUBUIYAIbHOTO JIOMAIIHETO 3aJaHUsl OCYLIECTBIIS-
€TCsl B MOPSIIKE YCTHOTO COOECEeOBaHMs MO Marepuaiam U B 00bEME MpeICcTaB-
JIEHHOT'O OTYETa O BBIIIOJIHEHHOW padoTe.

Kpurepuu onenkmu:

- OLICHKA «3a4TE€HO» CTABUTCS CTYJIEHTY, €CJIU OH MPEICTABUI OTYET B BUC
COOTBETCTBYIOIIEM TpPEOOBaHUSAM K O(OPMIICHUIO U OTBETUJI Ha OOJIBIIIYIO YacTh
BOIIPOCOB IPHU COOECEOBAHUU C MPENOAaBaTENEM;

- OIICHKA «HE 3aYTEHO)» CTABUTCS CTYACHTY, €CIIM MpeJCTaBleHHas padoTa
HE COOTBETCTBYET MPEABSBISIEMbIM TPEOOBAHUAM 10 O(DOPMIICHHUIO WJIM HE TIOJTY-
YEeHBI yI0BJIETBOPUTEIIbHBIE OTBETHI 110 CYIIECTBY BHITIOJHEHHON paOOTHI.

9.2.2. Ilepeyenb 3a1a4 MO TeMaM JUCHMILIHHBI JJIS MPAKTHYECKHX 3aHSI-
THAX

3aoauu ona camocmoamenvHo2o peuieHus.

3anaua 1. Pa3pexxenue B BakyyM-anmapare coctapisier 120 mm. pm. cm. Onpeaenuts abco-
JTIOTHOE JIaBIIeHNUE B kec/cm?. B = T70 mm pm. cm.

3agaua 2. Bo ckosbKo pa3 JaBieHue 5 ac/mm? MeHbIe, ueM 1 kec/cm?.

3anaua 3. Pa3pexxenue B KoHJeHcaTOpe mapoBoit TypOunsl A = 70 cm. pm. cm. Tlokazanue
6apometpa 740 mm. pm. cm. OnpenenuTb aOCOIIOTHOE AAaBJICHUE B KOHJIEHCATOPE, BBIPA3UB €ro
B aTMocdepax.

3agaya 4. MaHomeTp NoKa3bIBaeT JaBiIeHHE raza B cocyne p = 0,7 am,; Npu HEU3MEHHOU
Temreparype o0beM raza ymenblwid B 1,7 paza. Kak uamenunocs nokazanue manometpa? B =
740 mm. pm. cm.

3apaua S. [{lununap nBuUraress 3amoHEH CKaThIM BO3AYXOM C U30BITOUHBIM JaBICHUEM P =
0,5 kec/cm?. OTpenenuTh AaBleHne TI0 MAaHOMETPY B IIJIMHAPE, €CIU TIPH MOCTOSHHON TeMIe-
patype 00beM raza yMeHsbllleH B 2 paza. Atmocdepnoe gasnenue B = 770 wm pm. cm.

3agaua 6. Uepes tpybonposox npotekaer V = 8 v /mun taza; No IpH puss = 2 am u t=40° C.
Onpenenutbh MaccoBbI MUHYTHBIN pacxof rasa. Ilpunsars B=1 am.
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3agaua 7. B Bo3aymHbIi 5koHOMaii3ep kKoTna noxsoautes B 1 v V=2 000 »* Bosayxa mpu
temriepatype t1 = 20°C. OnpenenuTs yacoBOi 00beM BO3ayXa MO BBIXOJIE U3 IKOHOMaM3epa, ec-
1u Harpes npousBoautcs a0 t2=300° C u npoucxoaut npu p = const.

3anaua 8. Onpenenuth Maccy kuciopona B 6amione emkoctbio V=50 2. [lokasanue maHo-
metpa p=0,5 ar, 6apomerpa B = 770 MM pt. cT., Temneparypa raza t= 120° C.

3anaua 9. 13 6amiona BMectuMocThio V=0,5 M3, coaeprkaliero a3ot npH JaBJIECHUU 110 Ma-
HOMETpPY P1=25 at u t1 = 35° C, BhINyIlleHA YacTh rasa; MokazaHue MaHoOMeTpa cTajio P2=12 ar;
TeMIeparypa npu 3ToM cHusuiack 10 to= 10° C. Onpenenuts KOJIMUECTBO BBHIMTYIIEHHOTO rasa.

3agaua 10. B pesepByap o6beMoM 3 M KOMIIPECCOPOM HATHETAETCA YIJIEKHCHIBIA Tras.
HauanbHoe nokazanue manometpa p1 =0,3 at, koHeuHOe p2=3 aT. TeMneparypa nmoJHUMAETCs OT
t1=45°C no t2=70° C. Onpenenutbs KOJIMYECTBO MOJAKAYAHHOTO yriekucioro raza; B=700 mwm.
pT. CT.

3anpaua. 11. I'a3oBbIii 1BUraTe s MOIIHOCTHIO N=125 J1. . pacxoayeT Ha cuiIo-4ac (eIUHUIIA
sHepruun) 550 1 cBetmibHOrO rasza npu t=20° C u nasiaenun 700 mm. pt. cT. [IpuBectu oOnem-
HBII Pacxo/1 ra3a K HOPMAJIBHBIM YCIIOBHSIM.

3agaua 12. [TopmHeBoii KoMIpeccop BcackiBaeT B MUHYTY V1=0,2 M° HEKOTOPOTO ra3a Ipu
t=17 °C ¥ pase = 720 MM PT. CT. ¥ HarHETaeT €To B pe3epByap, 0obeM Kotoporo Vo2 = 9,5 m>. Bo
CKOJIbKO MHHYT KOMIIPECCOp HaKayaeT ra3 B pe3epByap, €Clid JaBJICHHE €ro B pe3epByape J0IxK-
HO OBITH p2=7 at, Temmeparypa t=50° C; npu 3TOM Iepe]] HaKauuBaHUEM TIOKa3aHUs MPHOOPOB
OBLTH Pimss = 0,5 at 1ty = 17° C mpu B = 750 mm pr. cT.?

3anaua 13. Onpeaenutb NOABEMHYIO CUJTY IlIapa, HAMOJIHEHHOTO BOJIOPOJIOM, €CIIH €MKOCTh
ero V=2 M%; crapyxu B = 750 mMm. pT. cr. TemmepaTypa BoJOpoja B IIape U OKPYKAIOIIEro
Bo3ayxa t=15° C; naBnenue BHyTpH 1mapa 250 MM pr. cT. (u30bITouHOE); g = 9,81 M/cek2; ioT-
HOCTB BO31yXa Ps = 1,22 Kr/M°.,

3agaua 14. Yepe3 HekoTOpOE ceueHue TpyoOompoBoia nporekaer M=8 kr/cek raza Oz npu p
=3 ar u t=120°C. OnpenenauTts CeKyHAHBIN pacxoJl raza no o0beMy.

3apaua 15. TIporeHTHBIM MacCOBBI COCTaB JBIMOBOTO Ta3a Cleayromui: gco2=15%;
002=6%; gn2=79%. HaiiTu MoneKkynspHbIi Bec ra3a, ra30BYI0 MOCTOSIHHYIO, TIOTHOCTh U YAETb-
HBI 00beM IpU HOpMaNbHBIX yclIoBUsAX. HaliTu mapuuanbHOe JaBlieHUE KaXKJI0To rasza, BXOJs-
IeT0 B CMECh, CUMTas AaBieHue cmecu p=740 MM pT. CT.

3anaua 16. Haiitu 1aBneHne cMecH 1o MaHOMETpY, ecim Macca ee M=20 kr; V=4 m3; t=100
°C, mpu4eM cocTaB cMecH 1o 0ovemy 02=0,4; rco2=0,6.

3agaua 17. Anamm3oM ompeneieH OOBEMHBIM cocTaB — ra3oBoi cmecu: rcoz =0,12;
r02=0,05; ru20=0,03; rn2=0,80. OnpenenuTs MIOTHOCTh U YAENBHBIM 00bEM CMecH MPH HOpP-
MaJIBHBIX YCIIOBHSX, MOJICKYJISIPHBIA BEC, Ta30BYIO0 TOCTOSHHYIO W OTHOCHTEIBHBIH MaCCOBBII
COCTaB €e€.

3anaua 18. Cmech coctouT u3 50 Kr IBIMOBBIX Ta30B, MAaCCOBBIM cocTaB KOTOPhIX: C02=14%;
02=6%; H20=5%; N2=75% u 75 kr Bo3ayxa. OnpeaenuTh MacCOBbIi U 0OBEMHBIH COCTaBBI
CMECH, €CJT MacCOBBIN cocTaB Bo3ayxa: 02=23,2%; N»=76,8%.

3agaua 19. CocraB roprouero raza mo macce: Ho=1,5%; CO = 28%; C02=10,0%; N2=60,5%.
Onpenenutb 00BEMHBIN COCTaB, MIIOTHOCTD M YACIBHBIN 00heM Tipu p=2 aT u t=100° C, a Taxxe
KOJIMYECTBO KHJIOMOJIeH B 1 T Takoi cMecH.

3apaua 20. Jlo kakoro AaBieHUs IO MAaHOMETPY HYKHO JOBECTH CMECH I'a30B, COCTOAILYIO
u3 102=0,14; rn2=0,25 u rco=0,61, yTo0BI NapuuansHOe naBieHue N2 B Hell cocTaBisuio Pz = 1,2
at? Kakoe naBnenue npu 3tom Oyzaet umers CO? Ilpunars B = 780 mm pr. cT.

3agaua 21. J[Buratens moTpedIseT TOPIOYYIO CMECh, COCTOAIIYIO MO 00beMy M3 1 dacTu
CBETWJILHOTO Ta3a u 9 yactel Bo3nyxa. OnpenenuTb COCTaB TOPIOYEl CMECH, Ta30BYIO MOCTOSH-
Hyto 1 Maccy 10 M° ee ipu maBnernu p=1,2 ar u t=100° C. CocTaB CBETHJILHOTO I'a3a U BO3yXa
IPHHSTE: rco=1%; 'n2=5%; ru2=48%; rcns=40%.

3agaua 22. Onpenenuth 00beM 3 KI' CMECH, OTHOCUTEIIBHBII MacCOBBIM COCTaB KOTOPOW
cnenyromuii: goz2 =0,4; gn2 =0,2; gco2 = 0,4. Temneparypa cmecu t = 50°C gaBieHue Mo MaHo-
metpy p = 600 mm. pT. cT. [aBneHue arMocdepbl HOpMaIbHOE.
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3agaua 23. Onpenenuts Maccy 4 M® cMecH, OTHOCHTENbHbIH 0OBEMHBI COCTaB KOTOPOiA

cnenyromuii: To = 0,4; rn2 = 0,2; Trcoz = 0,4. Temneparypa cmecu t = 50° C, naBiieHre 0 MaHO-
metpy p = 0,4 ar. B =700 mm pr. cT.

3agaua 24. B OautoHe HAXOIUTCS CHKATHIM BO3JYX I0J M30BITOYHBIM JiaBiieHHUEM pl =
2,94 MIla, Onpenenuth OTHOIIEHUE aOCONIOTHBIX JIaBIICHHUH, €CITU JaBJICHUE OKPYXKAIOMICH cpe-

Il 742 mm pm. cm ipu Temneparype 293 °K
3agaua 25. Pa3psikeHre B KOHACHCATOpE MapoBod TypOWHBI coctaBiser P6ax=0.95 b6ap

npu armochepHoM AasneHuH Bo = 745 ym pm. cm. Onpenenuts abCOMIOTHOE JaBlieHHE B KOH-
JIeHcaTope.

3agauya 26. [laBieHue Mo MAaHOMETPY B TAPOBOM KOTJIE cocTaBiseT 9 amm. Kakoro abco-
JIOTHOE JIaBJIeHUE B KOTiIe?

Ipumeuanue. Tlpu OOMBIIMX 3HAYEHUSX M30BITOYHOTO JaBiieHUs (BbIIEe 3-5 amm) Gapo-
METPUYECKOE JIaBJIEHUE, €CJIM OHO HE 3a/1aH0, MOXKHO NMPHUHATH ( TaK OOBIYHO MOCTYIAIOT) paB-
HbIM 1 amm.

3agaua 27. HaiiTu mIOTHOCTE p* W yHIelbHbIA 00beM v yriekucioro raza CO2 mpu
o
HOpMaNbHBIX (husnueckux ycnosusx ( p=760 vm pm. cm., t=0 C).
. 3
3agaua 28. VneanbHblil ra3 00beMoM 273 m HarpeBaroT MPU HNOCTOSTHHOM JaBJICHUM OT

o
546 no 547 K. OnpenenuTs mpHpaiieHne oobema.
3agaua 29. Jlnsg obecnieueHust mporecca TOPEHUs B TONKY KOTIa BEHTUIISITOPOM MOJAETCS

3
BO3JyX B 00beMe 5 M /c IpU HOPMaJIbHBIX (PU3NUECKUX YCIOBUSAX. ATMOC(hEpHBIN BO3IyX UMe-

o
et temneparypy 298 K u abcomorHoe nasnenue 0,0958 Mlla. Ha xakoit 00beM 3acacbiBa€MOro
BO3/yXa JI0JKEH ObITh paCCUUTaH BEHTUJISITOP, YTOOBI OH MOT 00ecnednTh paboTy KoTia?

3agaua 30. Cmech coctout u3 5 ke raza CO2 u 3 ke raza O2. OnpeaeauTb OTHOCUTEIb-
HBI MaCCOBBIN COCTaB, MPOILEHTHBI MAacCOBBIH COCTAB CMECH W MOJIEKYJIIPHYIO MacCcy CMECH
10 00BEMHOMY COCTaBY.

3amaua 31. ATMocdepHsIit BO3IYX M0 00beMHOMY cocTaBy mmeeT: N2 = 0,79 u r% =
0,21. Onpenenuth A BO3AyXa, KaK JUIsl CMECH, KaXKYIIYIOCS MOJEKYJSIPHYIO Maccy, ra30BYIO
MOCTOSIHHYIO, TIJIOTHOCTh U YJIENIbHBIH 00beM IIPU HOPMANIbHBIX (PU3NYECKUX YCIOBHUSX, a TAKKE
MacCOBBI€ JIOJIM COCTaBIIAIOIINX a30B.

3anaua 32. ['a30Bas cMech, COCTOSIIASA U3 IBYX KOMIOHEHTOB (KUCIIOPO/Jia U YIJIEKUCIOrO

rasa), IMeeT OTHOCUTEIbHBIN 00BEMHBIN COCTaB: I €0 =06,

3
r 02 =0,4. CMech HAXOOUTCSI B €eMKOCTH 00beMOM V = 6 M ¥ HM30BITOYHBIM IaBJIEHHEM
0
pu30=4 6ap u remneparype t = 300 C. Onpenenuts Maccy ra3oBoil CMecCH.
3amaua 33. OnpenenuTh MacCoBy TerioeMKocTh azora (N2) npu p = const o0beMHYIO

TEIIOEMKOCTh yaenbHoro raza (CO2) npu V = CONst, cuuTas TEMI0EMKOCTh BETUYUHOM TTOCTO-
STHHOM.

3amaua 34. OnpenenuTh CPEIHIOI MACCOBYIO TEIJIOEMKOCTH yriekucioro raza (CO?2)

o
IIPY NOCTOSIHHO AaBiieHuu B nuHTepBaie temnepatyp ot 0 1o 1000 C (HenuHelHas 3aBUCUMOCTD
TEIIOEMKOCTH OT TEMIIEPATYypHI).
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3 .
3anaua 35. Bo3ayx o6semom 30 v, B3ATHIH NIPU HOPMAJBHBIX (PU3MUECKUX YCIOBHSIX,

oxnaxmaercs ot 500 mo 1000 C. HaifTu OTHATOE KOJUYECTBO TEIJIa, €CJIU MPOLIECC OXIaKACHUS
MPUXOJUT TPU TOCTOSTHHOM oO0beMe. [IpuHATh it 00bMEHA TETIOEMKOCTH HEJIMHEWHYIO 3aBU-
1

cumoTh CV = f(t).

3agauya 36. Ha cxxarue 3 ke merana 3arpadeno 800 x/[o«c pabOTbI, IpU 3TOM BHYTPEHHSA
SHeprus raza yBenuuuiach Ha 595 x/[orc. Onpenenuts KOIMYECTBO TEIUIa U yKa3aTh, MOJBOIAUTCS
WM OTBOAMTCS; OMpPEACIUTEe U3MEHEHHUE TEeMIEepaTyphbl U SHTAJBIINU, €CIU MOJbHAS TEIJI0EM-
KOCTh METaHa IpH MOCTOSHHOM 00beMe paBHa 26,48 k/{owcl (kmonw 2pao).

3agaya 37. nBurarenb BHYTPEHHErO CrOpaHMsl IOTPEOIISIET B yac 6 k2 TOIIMBA, UMEIOLIETO
TOIUTMBHYIO c1IocoOHOCTh 42300 x/{oic/ke, 1 TPUBOAMT B IBH)KCHHE T€HEPATOP, KOTOPHIN OTAACT

B ceTh TOK cwiol 225 a npu Hanpspkenun 110 6. K.m.a. renepartopa # S = 0,95. Onpenenutsb
K.IL.JI. IBUTATEJIA.
3apaua 38. /[Burarenb BHYTPEHHErO CrOpaHusi MPUBOJIUT B JBUKEHUE T'€HEPATOP, KOTO-

pBI OTHAeT B CeTh TOK cuiod 225 a nmpu HampsokeHuu 110 6. K.m.a. reneparopa 7S = 0,95.
Ornpenenutsb K.ILJ. IBUTATENs, €CJIU OH MOTPEOIsIeT B Yac 7k TOTUIMBA, UMEIOIIETO TETUIOTBOP-
Hy10 criocoOHOCTh 42300 x/{orc/Ke.

. 3 .
3agauya 39. B xanopumerpuueckoit 6om6e emkoctbio 300 cu , 3aTIOTHEHHON KHCIOPOI0M

npu nasienuu 2,5 Mlla v temneparype 293 OK, cropaer 0,3 2 TomIMBa, UMEIOLIETO TEIIONPO-
BOJHYIO criocoOHOCTh 25100 x/{orc/ke. OmpenenuTh MOBBINICHUE JABJICHHUS U TEMIEpaTypy B
KOHIIE€ CTOpaHusl, IpeHedperas TEII00TAa4e K CTEHKaM OOMOBI.

3anauya 40. OnpenenuTs KOJIMYECTBO TEIJIa, MOJYyYEHHOE BOAOPOAOM B OajlIoOHE €MKO-
cTbio 40 1, ”3BMEHEHUEM €ro TeMIepaTypbl, BHYTPEHHEH 3HEPTUU U SHTAJIBIINU, €CIIU U30bITOY-
HOE JIaBJICHHE B pe3ysibTaTe HarpeBaHus OayuioHa nosbicuiach ¢ 12 MIla no 13,2 MIla. bapo-

o
MeTpHdeckoe faaBineHue 745 mm pm. cm., HavanpHas temmepatypa T1= 273 K, temmoemMKkocTb

Bojopona c ¥ = 14,33 x/{oc/(ke epad).
3agaua 41. CpaBHuTh padoTy anabaTHOrO PACIIMPEHUS PA3INYHBIX T'a30B MO/]] MOPLUIHEM
(BO31yX, Teluit M YIIEKUCI0Ta), eca UX HadalbHble MapaMeTpbl OJMHAKOBHI (AaBieHue 1,6

Mlla, remneparypa 973 ’ K), a Temneparypa ux nocie pacimpeHus pasHa 323 ’K. Pacxonsl ra-
30B CUMTATh OJAMHAKOBBIMH, a TEIJIOEMKOCTH — MOCTOSHHbIMH. OIpeneiauTh TaKkKe IaBIECHUE
ra3oB B KOHIIE ITPOLIECCA UX PACILIUPEHHUS.

3agaua 42. OceBoil KoMIIpeccop ra3oBOil TypOMHBI, BCachlBas BO3AyX IpH JIaBJICHUH

0,1013 MIla v Temmeparype 303 ‘ K, momaer ero B kamepy cropanwust npu nasiennu 0,73 Mlla n

teMriepatype 640 K. OnpenennTe NMOKa3aTeslb MOJUTPOIBI MPOLECCA CKATUSA, €r0 TEIUIOEM-
KOCTb, KOJIMYECTBO TEIJIa, U3MEHEHHE SHTAJILIINU, BHYTPEHHEN SHEpruu U padoTy cxkarus 1 ke
BO3/yXa B KOMIIPECCOPE.
3agaua 43. Temio ropsyeil Bojabl, ABMXKYIIEHCS BHYTPU Kpyra TOpU30HTaIbHOU TPYOHI,

nepeaaeTcsi BO3AyXy, OMBIBAIOLIEMY TPYOy IO HApY>KHOM MOBEPXHOCTH CBOOOTHBIM MOTOKOM.

Tpebyetcst onpeaenuth KOAOPHUITUEHTHI TETUIOOTAaUN BOIONH BHYTPEHHEH TTOBEPXHOCTH
TpYObI M HApYKHOH ee MOBEPXHOCTHIO BO3yXa, a TaKKe KOAPPHUIIMEHT TeIIonepeaun OT BOJIbI
K BO3JIyXYy, OTHECEHHBIHN K 1 M IJTUHBI TPYOBI.

Jlna pacuera NpUHSATS:

1. BHyTpeHHU# 1uamerp TpyObl dl= .. .mm;

2. TOJIIUHY CTEHKHU TPYOBI 0= ...MM;

3. nmuHy TpyOBI I= ..M

4. wmartepuan TpyObl A= ...Bt/™M°K;

19



5. CpemHIo CKOpOCTh BOMIBI W= ...M/CeK;

o
6. cpemHIOI0 TeMIepaTypy BOIbI twcl= ... C;

o
7. TeMIiepatypy BO3AyXa OKpPYKaloliero Tpyoy tc2=20 C.
3anaua 44. Terio AbIMOBBIX T'a30B NEPEAACTCA Yepe3 CTEHKY KoTia kumsuied Boxe. [Ipu-

o o
HUMas Temmeparypy raszoB tl=... C, Bogel t2=... C, k03()(DHUIMEHT TEIUIOOTIAYH Ta3aMH

cTeHke al =...BT/M2 *K, u ot cTenku Bojge a2 = ...BT/M2 *K, cunras cTeHKy IUIOCKOH, TpeOyeT-
col:

1. mocuuTaTh TepMHUECKOE compoTHuBieHHE R, KO3pUIMEHTH Teruionepenayu, KBUBaA-

JeHTHBIE KOY()PHUIIMEHTHI TETUIONPOBOAMMOCTH ¥ KOJUYECTBO MEPEIaBaeMOro Teria OT

ra3oB K Bojie uepe3 1 M ? CTEHKH 3a | ceK JJisl CIeAYIOIIUX CIIyJaceR:
a) CTCHKA CTaJIbHAs!, COBEPIICHHO YKCTast, TOJIIIMHON 02 =...MM
(A2=50 Bt/m*K);
0) CTeHKa MeJiHas, COBEPIIICHHO YUCTast, TOJIIHHOMN 02 =...MM

(A2=350 Br/m*K);
B) CTEHKAa CTajbHas, CO CTOPOHBI BOJBI TIOKPBITA CIIOEM HAKHIIK TOJIIHHOMN

03=..MM
(43=2 Br/m*K);
I) CIydaii «B», HO MOBEPX HAKHUIIM UMEECTCS CIIOM Maclia TOJIIIMHON 64 = MM

(44=0,1 Br/m*K);
J) ciydail «r», HO CO CTOPOHBI Ta30B CTEHKA TMOKPBITA CIOEM CaXH TOJIHHON

ol=..mm

(A1=0,2B1/™m*K);
2. TpPUHAB KOJHMYECTBO TeIuia Juid ciaydas «a» 3a 100%, mocuuTaTth MPOLEHTHI TEIJIO JUIs
BCEX OCTAIBHBIX CIIy4acB;
3. OmNpeAenuTh aHATUTHUYECKU TEMIEPATyphl BCEX CJIOEB CTEHKH CITydast «II».
3agauya 45. B munmaape JIBC Ha 0gHOM M3 y4acTKOB IIMKJIA MPOAYKTHI CTOPAHUS PaCIIM-

3 3
PSIOTCS TIpU MTOCTOSTHHOM faBnieHnu 6,4 MlIla ot o6vema 39 cu 1o oobpema 66 cu . Temnepa-

Typa B KOHIIE 3TOro npouecca 2220 K. Cuuras, 4To pU3MUYECKHUE CBOMCTBA MPOAYKTOB CTPAHUs
TaKue ke, KaK y BO3J]lyXa, ONpeAeIUTh TeMIIepaTypy B Hadaje Ipolecca paclIupeHus, padboTy,
COBEpULICHHYIO HAa 3TOM YYacCTKE LIMKJIA, U KOJUYECTBO CrOPEBIIErO TOIUIMBA, €CIU €ro TEIIOo-
npoBoaHas ciocoOHocTh 42200 k/{owc/ke. OnpenenuTs TakkKe U3MEHEHUE YIeIbHON BHYTpEHHEH
SHEPrUM U SHTAIBIINN IPOAYKTOB CTOPAHHUS.

3agauya 46. B nnimHape oA MOPIIHEM MOXKET PaCIIMPATHCS BO3AYX, YIJIEKHCIIOTA WA

renun. HavanpHble mapaMmeTpbl ra3a oguHakoBbl: gasienue 0,7 Mlla, temnepatypa 973 K.
Pactmmmpenue npoucxonut no nasnenus 0,12 Mlla. CpaBHuTh paboTy npHu aguabaTHOM paclliu-
PEHMM Ta30B, CUNTAs], UTO PACXOJ UX OJMHAKOB, & TEMNIOEMKOCTH ITIOCTOSIHHA.

3anaua 47. JIBe MeTa/NTMYECKHUE MPOBOJIOKH OJMHAKOBOW JJIMHBI M CEYCHHUS 00JIaTaroT
Pa3HBIM IIEKTPUYECKHM COMPOTUBICHUEM. Y KAaKOT0 U3 MaTepHUaioB €CTh KO UIIUEHT TeIlIo-
MIPOBOAHOCTH: C OOJIBLINM UM MEHBIIUM CONPOTHUBIIEHUEM?

3agauya 48. [louemy MeTanmMuecKkue MpPeaIMEThl, HaXOAAIIKECd P KOMHATHOW TeMmIepa-
Type, Ha OIYIb KaXYTCs XOJI0JHEE, YEM IEPECBSIHHBIC
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3agaua 49. Kak Bamsier OeckoHEUHO OOJbIAsi TEIUIOMPOBOMHOCTh Tela (HampUMep,
CTEpIKHS) Ha paclpeziesieHne TeMIepaTypHOro moJis B HeM?
3anaua 50. [Tociie HanoXXeHUS TETUIOM3OJSIMK HA TAPOIIPOBOJI MOTEPH Teria Bo3pocian. O0b-
SCHUTE, IOYEMY.
3agaya 51. Ha pucyHke nokasaHo CTallMOHApHOE paclpeieleHUe TEMIIEPATyp B IUIOCKON CTEH-
ke. Bo3pacraer winu cHukaeTcs, Wil OCTaeTCs MOCTOSHHBIM KO3(()UIIMEHT TeTIONPOBOIHOCTH
MarepHaia MnpH yBeJIM4eHuu TeMmepatypsl. O00CHyHTe CBOW OTBET.

3agauya 52. Teno oxJyiaxaaercs B ycIoBUsIX O€CKOHEUHOM TernooTaaqu ( o — o). [louemy naxe
B 3TUX YCJIOBHSAX CKOPOCTh OXJIXKJICHHUS BHYTPH TeJla KOHEUHAasl BEINYMHA.

3agauya 53. [lone TemnepaTyp B MHOTOCJIOWHOM MJIOCKOW CTEHKE UMEET BUI, H300pakEHHBIN Ha
PHUCYHKE.

[y

dal G I3 X

Kakoii u3 ci10éB o6s1agaet HauBBICIIUM KO3 (UIIMEHTOM TEIIONPOBOAHOCTH?
3agaua 54. Bo3M0XXHO, JI1 110 U300paXEHHUIO TEMIIEPATYPHOIO POJIsS B BUAE U30TEPM HANTH:
a) HamIpaBJIeHUE TEIUIOBOrO MOTOKA B TOUKAX Tea;
0) BETMYMHY TEIJIOBOIO MOTOKA.
3agaua 55. Uem o0bscHsETCA TOT BaKT, YTO B pacueTHHIX (hopMysIax AJis ONpeaesieHus Terio-
BOTO TIOTOKA M TEMIIEPATYPHOTO TIOJIS B ITPOIIECCE CTAMOHAPHON TEIUIONPOBOJHOCTH HE yJacT-
BYET TEMJI0EMKOCTb?

3amaya 56. Ha pucyHke n300paxeHO CTallMOHApHOE TEMIEpaTypHOE I0JIeé HEKOTOPOTO
00BEeKTa ¢ MOMOIIBI0 M30TepMUuUeckux JuHuil (T=const). M300pa3uTh HampaBieHHE TEIIOBBIX
notokoB ipu T+ > T2 u yka3aTb 30HBI, IJle OHU HAUOOJIbIINE U HAUMEHBIIINE.
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3agaua 57. Cunras pacupeeieHre TeMIIepaTypbl B 00BEKTE PABHOMEPHBIM, H300pa3uTh rpa-
¢dudgecku , Kak OyJIeT U3MEHAThCS ero TeMieparypa T Bo BpeMeHH T TIpH :
a) MOCTOSIHHOM TEIUIOBOM TIOTOKE =const;
0) ymeHbInaromemcs TerioBoM moroke dq / dt < 0;
B) YBEIMUMBArOIIeMcs TeIioBoM notoke dq / dt > 0.
TO - HauanbHas TeMIeparypa oObeKTa.

T

Tod

T

3agaua 57. Temneparypuoe [lone B IMIMHAPUYECKOM CTEp:KHE MPEICTABICHO KOHIICH-
TPUUECKUMU OKPYXHOCTSAMHU (CM. PUCYHOK) PaccTosiHne MexX1y cOCeTHUMU H30TEPMaMHU y TO-
BEPXHOCTH CTEpKHA paBHO 2 MM. HaliTH MIOTHOCTH MOTOKA TETUIa 4epe3 MOBEPXHOCTh IIUJIMH-
npa, ecnu ero koddduiment TernonpoBoaHocty A = 30 BT/M rpan.

o
150

3agauya S58. [1o 3amepam TemnepaTypsl B JBYXCIOWHOM IJIOCKON CTEHKE B CTAlIMOHAPHBIX YCIIO-
BUSX MOJYYeHbl YACTUYHO MOJIS TEMIIEPATyp B CIOSX ( CM. PUCYHOK). TpeOyeTcs pemunTh:
a) BO3MOXHO JIM BOCCTAHOBUTH MOJHOCTBIO TEMIIEpaTypHOE MOJIe B CJIOSIX CTEHKH (OTBET 000C-
HOBATh);
0) B KaKOM U3 CJIOEB A UMeeT OOJIBIIYIO BEIUUHHY;

B) YCTAHOBHTD: peallbHOE JIU KOHTAaKTUPOBAaHNE TTOBEPXHOCTEN CTEHOK WM U €aIbHOE.
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3apaua 59. Temmneparypa B IJI0CKOM cTeHke pacmpeaenena no 3akoHy T=T1+(T2-T1)x/d. Tem-
NepaTypHOE IMOJIE CAMMETPUYIHO OTHOCHTEIBLHO CEpeIUHbBI TIacTUHEI. [lnacTnHa momeriaercs B
TEIIOU30IUPYIOIIYI0 000JIOUKY.

[TosicHUTB TIOCHIEeNYIONME TTPOLIECCH B IUIACTHHE M HANTH TeMIEpaTypy B HEW npu 1 — § .

T

T2 Tz

3agauya 60. /{ns 3aroroBku (mnactuna 6 =0,2 M) Ipu IBYXCTOPOHHEM HarpeBe OMpEIeIUTh Bpe-
Msl HACTYIUIEHHS PEryIISPHOTO PEKUMA, eCiIH TeMIIEPaTypoIpoBOAHOCTS a=6-10"° M?/C.
3agaua 61. Crameuble mapukonogummmauku (A =50B1/(M K), a =1.3-10"° m%/c ) amameTpom
d=20mmMm, moABEprarOTCs TEPMUUECKOW 00pabOTKe , JUIsl Yero OHM HArpeBalOTCs B MEUYU JO TEM-
neparypbl To=600 C°, a 3aTeM pe3Ko OXJIaXKIAOTCS B MACISIHON BaHHE C TEMIIEpaTypoil Macia
Tf=60 oC. KoadpuuneHT TennooTaaun oT MapuKONoAIIMIHUKOB K Maciy o =200 Bt/(M2K).
Haiitu Bpems , HeoOXoauMoe Ui TOTO , 4TO Obl TeMIepaTypa MapUKONOAMLIMIHIKOB CHU3NIIACh
1o T=190 oC.

3agauya 62. Illapuk npna auamerpoM 50mMm, nmeromuii temneparypy - 10 oC, nomeén B kame-
Py C HOpMaJIbHBIM J1aBlieHUueM U Temneparypoit Tore=5 °C .

Tennodusznyeckre xapakTepucTUkH Jbaa: A =2,25 Bt/(m K);

a=1,08-10"° m%/c.

Yepes kakoe BpeMsl IIApUK HAYHET TaATh , €ClIM KOd(DPUIMEHT TemIooTAaud K MOBEPXHOCTH
mrapuka o =9,2 B1/(M2K)

3amaya 63. Ha snekTpuyecKkyro MINTY MOCTABUIIM KaCTPIOJIW W3 HEP)KaBEIOUIEH CTalld TMaMeT-
poM 30 cM, TONIMHON CTEHKH 2 MM. B KacTproje KUIUT BOJA MPU HOPMAIBHOM aTMOC(HEpHOM
JaBJICHUU, PACCTOSTHUE MEX]LYy BOJIOM U BepXHUM o0Ope3om kacTproiu 15 cm. Koadduument ten-
J00TAa4Yu OT KacTproyu B Bozayxe 300 Bt/(M2 K).

Cpennsis TemnepaTypa BO3yXa HaJl MOBEPXHOCTHIO BOJIBI U CHapyxu kactproiu 59 C. Paccuu-
TaiiTe Temreparypy BepxHero oopesa ( Kpas ) KacTproyu, npeHeOperas K3MEHEHUEM TeMIepaTy-
PHI TIO TOJIIIAHE €€ CTEHKHU.

[Tpumeuanue. chx=(ex+e-x)/2, A=16 B1/(Mm K)

3amaya 64. TermonpoBOAHOCTh MaTepUalia MJIOCKOM MIIACTUHBI 3aBUCUT OT X:

A= 20 (1+kx)
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Onpenenuth TemMmepaTypHoe moie B miactuae T=T(X) 1 TeriIoBoi MOTOK uepe3 Hee i CTallu-
OHApHOU 3a/1auu , €ciii TpannuHble yciaoBus (I'Y) 3amanbpl B IByX BapUaHTax :
a) X=0, T=T1; X=0 T=T2;

0) X=0, T=T2; X =9, T=T1

T

T1

T2

0 o ¥

3agaua 65. [llap u ky0 U3 0AMHAKOBOI'O MaTepuasa paBHbIX 00BEMOB OCTHIBAIOT B MIOTOKE BO3-
nyxa . OGHapyXeHO , YTO IPOLECCHl UX OXJIAXKIECHUS OJUHAKOBBI . YCTaHOBUTH , OJMHAKOBBI
WIN pa3auyuHbl KO3()GULIMEHTHI TeIUIOOTAaYM Ha MOBEPXHOCTHU IIapa M Ky0a; eclid OHU pa3siny-
HBI, YCTAHOBUTH COOTHOIICHUE Ot /OK.

3agaua 66. B tepmocrate B cmecu abpaa u Boabl (T=0°C) oxnaxnaercst cepudeckuii Kanopu-
metp, umerormmii d=50 mm. 3a 7 munyT ombita map octeut ot T1=30 °C mo T2=22°C.
Onpenenuts TeMIEpaTyponpoBOAHOCTh MaTepHUala 1apa.

3agaya 67. B u301MpoBaHHOM XMMHMUYECKOM PEAKTOPE MEPUOAUUECKOIr0 AEHCTBUS MPOUCXOAUT
peakiust mpu Temmepatype Tk = 1000 °C ¢ xoaddunuentom ternoornadn oa=165 Bt/mM2 k
CcTeHKe peakTopa ToamuHoi 6 = 30 MM. OnpenenuTs NpeeabHOe BpeMs TPOTeKaHus Ipoliecca
B PEaKTope , MPH KOTOPOM TeMIepaTypa CTEHKH OT HayallbHOM , epes nporeccoM , TH=300 °C
JIOCTUTHET MPEJENbHO JOMYCTUMONW MO TEPMOMPOYHOCTHBIM YCIOBUSM pabOTHI ammapara pas-
Hol Tc < Toon = 850 oC. Marepuan cTeHKH - Hep>kaBerowias ctaib : A=16,3 Br/(m K )

¢ = 0,494 xJx/(xr-K) , p= 7860 kr/m®

3agaya 68. byner 1 ropeTh cBeua B yCIOBHUSAX HEBECOMOCTH?

3agauya 69. B yem 3aiuitouaercs pasHHIIA MEXIY MOHATHAMHU “KOAPQHUIMEHT TEemIo0Taaun” U
“koaddurment Teronepenaun’?

3agauya 70. Kak BausieT Temio3almTHOE MOKPHITUE HA TEMIEPATYPY CTEHKH IIPH €€ Hapy>KHOM
oxnaxaeHun? Kak m3aMeHHTCs TemrepaTrypa CTEHKH , €CJIM 3alllUTHOE MOKPBITHE CIeNaTh CO
CTOPOHBI ropsyero raza (KUaKoctu) ?

3amaya 71. Ot yero npu BeTpe XoJoaHee?
3agaua 72. Jlokaxure , yto kputepuu Re ; Pr ; Nu ,0e3pa3mepHbl.

3agaua 73. [Ipu ABM>KEHUHU KUAKOCTU B TpyOax MOrpaHUYHBIN CION OT BXOJAa B TpyOy pa3BuBa-
eTcs TaK, Kak MOKa3aHo Ha pUCYHKE (0T — TOJIIIMHA T'MIPOAMHAMUYECKOT0 MOrPAaHUYHOTO CJI05).
B xakom cedeHun TpyObl KOOPGUIUEHT TEIIOOTAAYN 0L UMEET MUHUMAaJIbHOE Ha3ueHUE U MoYe-
My?

3agauya 74. B npoTHBOTOYHOM BOJSIHOM TEIUIOOOMEHHHUKE THNa “Tpyba B TpyOe” oIpeneinTh
IUTOIIA/Ib TIOBEPXHOCTH HarpeBa (TO )K€ CaMoe 3aTeM CHeNaTh IS ciaydas HPSMOTOKA), €CIIH
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rperomias Boja mocrymaer ¢ temmeparypoit ¢1=97°C u ee pacxox paBeH mi=lkr/c. I'perorast
BOJIa IBMXKETCS 110 BHYTPEHHEH CcTajabHO# TpyOe ¢ auamerpamu Oo/d1 = 40/37mm TemnonpoBo-
HocTh TpyOBI A=50 B1/(M K). HarpeBaemas >KuKOCTh ABMIKETCS IO KOJIBLIEBOMY KaHAITY MEXIY
TpyOaMu M HarpeBaeTcsi OoT Temmeparypsl 2 = 17°C no t’’> = 47°C BHyTpeHHHI AuaMeETp
BHemHel TpyOsl 54 MM. Pacxon HarpeBaemoii skuakoctu Me=1,14 kr/c. [lotepsmu TermooOMeH-
HUKa B OKPYKAIOIIYIO Cpelly mpeHeOpeyb.

3agaua 75. Umeercs o 1 kr Bogopoa u nponana. Kakoit u3 ra3oB coBepIIuT O00IbIIyI0 pado-
Ty, €clii HarpeTh ux Ha 1°C?

3agauya 76. Temmeparypa BHYTpEHHEH MOBEPXHOCTHM KHPIHYHOW CTEHKH IOMEIIEHHS pPaBHA
18°C. TemioBo#l MOTOK Ha €IUHUIY TOBEPXHOCTH , BHIYMCICHHBIA MO KOJMYECTBY TEIlIa, MO-
BOJMMOTO OarapesiMu oTormenus , pased 21,85 Br/m?. OnpejenuTs TeMmiepaTypy BHELIHEH ,
0oJjiee XOIOIHOW MOBEPXHOCTH , ecliu ToiuuHa cTeHku 0,4 M, cpenHuil kodhuumeHT terio-
npoBoHocTH paBeH 0,23 Bt/m rpan.

3agaua 77. [{ns oxnaxkaeHus yrnpaBisieMOro MOJIYMPOBOJHUKOBOTO JUOJA MPEANOIaraeTcs uc-
M0JIb30BaTh €CTECTBEHHOE OXJIAXKICHHE (32 CUET CBOOOIHON KOHBEKIMU Bo3mayxa). C 3Toif 1e-
JIbIO TEIUIOOT/AAIOIIAs TIOBEPXHOCTh yBeaMueHa 10 1,2 M2 U COXPaHEHUH €€ BBICOTHI [ = 0,4M.
JlocTaTOuHO 1M €CTECTBEHHOTO OXJIaXKJIEHUS, €CIIM TEMIIEpaTypa IOBEPXHOCTH HE JOJDKHA IIpe-
BoImath tc = 60°C, a temnoBsiaenenue auoaa cocrasiser Q=500 Bt? Temneparypy okpyxkato-
1Iero Bo3ayxa npuHATh paBHoi 20 °C.

3agauya 78. Bo ckoibpKo pa3 u3MeHUTCs 3HaueHne koduiinmenTa TerooTjauu npu TypOyneHT-
HOM PEKUME TE€YEHUs BO3AyXa B TpyOeE , €CiiM IpU HEU3MEHHBIX CPEIHUX TEMIlepaTypax BO3AY-
Xa ¥ CTEHKH JAMaMeTp TpyObl YBETUYMUTH B JIBa pasza, COXPAHHUB PACcXOJ BO3JyXa MOCTOSHHBIM?
CooTBeTCcTBYIOIIIEE YCIOBHM 3a1a4l KpuTepraibHoe ypaBHeHue umeeT Bug Nu = 0,018 Re0,8 .
3agauya 79. [lo kaHany KBaJpaTHOTO CEYEHHUsA , CTOpoHA KOToporo a = 10mMm u nnuHa | =
1600mM, mportekaer Bojga co ckopoctbio W=4m/c. CpenHsis 1Mo AJIMHE TeMIepaTypa BOJBI
tc=90°C. Haiitu k03 PHUIIMEHT TEIIOOTAa4YH OT CTEHKH K BOJIE.

3apaua 80. CHer TaeT BeCHOU B MEPBYIO OYepeb OKOJIO CTBOJIOB JiepeBbeB. KakoBa mpuunHa
ATOTO SIBJICHUSA?

3agauya 81. [IpoBOAHNK C TOKOM Ha OJJHOM YaCTH JIJIMHBI OTIIOJIMPOBAH 110 HAPY>KHOH TTOBEPXHO-
CTH, @ Ha JAPYroil 4acTH JUIMHBI MMEET IIEPOXOBATYIO0 MOBEPXHOCTh. ByAyT /I OJMHAKOBBIMU
WM PATUYHBIMU TEMIEPATyPhl ITUX YU4aCTKOB?

3anaua 82. byner a1 MeHbIlle Bo3/eHCTBHE TEMJIOTHl Ha OOCITY)KHUBAIOLINI MEpCOHAN Y TEPMHU-
YEeCKOM Nneun MHPPaKpacHOro U3JIy4Y€HHUs, €ClIM OH HaJieHeT Oenble XanaTsl? OTBET 000CHYMHTE.
3agauya 83. V3BecTHO, YTO MpU MOMNAJaHUU B IJIEMS Fa30BOW FOPENKHU KareaeK BOAbl OHO BCIIbI-
XUBaET SIPKUMH KPaCHO-OpaH)eBbIMHU "si3biukamMu’" Kak 9T0 00BSICHUTH, €CITU CTOpaHue moJHoe?
3anaua 84. B atmocdepe Ha BbicoTe mopsaka 600 kM Temieparypa rasa 1o COBPEMEHHBIM
npeacraienusm oreHuBaercs B 1000 °C. Ilokaxer nu 3Ty TeMmmeparypy TEpMOMETp, IOMe-
IIEHHBIN Ha 3Ty BeicoTy? Ecnu HeT, To moyeMy U Kakyro TeMIepaTypy OH MOKakeT?

3anaua 85. Ha yem ocHOBaHO JeliCTBHE TOHUPOBAHHBIX (IBIMYATHIX) CTEKOJ, IPUMEHAEMBIX JUIS
OKOH HEKOTOPBbIX COBPEMEHHBIX 3/1aHUM, aBTOMOOMJIEH U T.II., OcHabstolee MOTOK TEIIOBOTO
U3ITy4EHUs Yepe3 Hux?

3anaua 86. B kakoii cekTpaiibHON 00J1aCTH HAXOAUTCS MAaKCUMYM U3JIy4eHUsl aOCOIIOTHO Yep-
HoTO Tena, pu 0°C?

3agaya 87. MakcuMyM MHTEHCUBHOCTH TEIUIOBOTO M3Ty4€HHUS! aOCOIIOTHO YEPHOIO Tejla UMEEeT
MecTo mpu Am=6 MKM. Ha kakoii aymuHe BOJHBI Oy/IeT UMETh MECTO MAaKCUMYM W3Iy4eHHUs IS
"ceporo" Tena co crenennro 4epHoThI € = (0,75 mipu TOi ke Temieparype?

3agauya 88. [IpoaykThl cropaHus B Kamepe JBHUraTelsi BHYTPEHHEro cropanus (00beMoM MeHee
1000 cm®) u Tonke maporeneparopa (o6semoM Gonee 1000 M%) OMH M TOT XkKe COCTaB M TEMIIEpa-
Typy. OanHakoBa Ju B 000MX ClIydasix JIyduCTasl COCTABIIAIONIAs TUIOTHOCTH TEIIOBOTO MOTOKA
Ha CTEHKHM Kamephl cropaHus U Tonku? TOmIuMBO mpearnoiaraeTcsi OJMHAKOBBIM, a CTOPaHHE -
MOJTHBIM (0€3 CaXKUCTBIX YaCTHII).
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3agaya 89. Kak nsmenurcs nznyuaemas yriaekucibsiM razoMm COz 3Heprus, €ciau ero Temmepary-
pa yBenn4urcs B Tpu paza? OOBACHUTE KOIMUYECTBEHHYIO CBSA3b MEXKYy M3MEHEHUEM H3Ilydae-
MOW SHEpPryHU U TEMIEpaTypou rasa.

3agaua 90. A6comoTHO uepHoe Teno umeeT temreparypy 1000 K. VM3BHe Ha ero moBepxHOCTh
TajaeT Ty4dHCThIA MOTOK ¢ HHTeHCHBHOCTHIO q=75000 Br/M?. Haittt qod qpe3 (g — 2 dexTun-
HOE U (pes — PE3YJIBTUPYIOIIEE)

3agaua 91. Mexny AByMsl IUIOCKMMHU CTEHKaMM YCTAaHOBJIEH TEIJIOBOW KpaH. Bce nmoBepxHocTH
MMEIOT OJIMHAKOBYIO CTelleHb YepHOTHI . KakoBa TemmnepaTypa sKkpaHa B CTAllMOHAPHOM PEKUME
, €CJIM TEMIIEpaTypbl IOBEPXHOCTU CTEHOK paBHbI 527°C u 127 °C ?

3anaua 92. Onpenenurb, CKOJIbKO 3KpaHoB ¢ €=0,8 SKBUBaJICHTHBI OJHOMY 3Kpany ¢ £=0,1, ecnu
CTEeINeHb YEPHOTHI CTEH paBHa &cr = 0,8.

3agaua 93. B kocMHYeCKOM MPOCTPAHCTBE HAXOIUTCS OOBEKT, UMEIOIINN BUJI MapajuieenuIie-
na co cropoHamu: a x ax b =1x [ x 0,I M. Ykazare nonoxxenust 00bekta oTHocuTeapHO CoJHIIa,
IIPU KOTOPBIX €ro CTalllOHapHasi TeMrepaTypa MakcuMasibHas U MUHUManbHas. HaliTu atu Tem-
nepatypsl, npunsas £=0,9; Ec = 1400 Br/M%, Ac = 0,7. Ac - 105 MOTJIOMAEMOM COTHEYHOM
aHepruw, T.H. "anp0eno")

3agaua 94. MoXHO 1M OJIHUM JIUTPOM TOpsiuei BOJbI HarpeTh B TEINIOOOMEHHMKE | JUTp Xo-
JIOJHOM BOJBI TaK, YTOOBI OKOHYATENbHAsl TEMIIepaTypa HarpeBaeMoi BOJBI CTalla BbIIIE OKOH-
YyaTeJbHOM TeMIiepaTypbl Topsiueil BOJbI?

3agauya 95. Kak Bnusier opebpeHue TermiooOMeHHOM MOBEPXHOCTH HA TEMIIEPATypy CTEHKHU U Ha
TerJIonepeayy uyepes3 Hee?

3agaua 96. B TeriooOMEHHHMKE C IUIOCKOM MOBEPXHOCTHIO TEIIOOOMEHA TeMIeparypa Io
HaIpaBJIEHUIO TEIUIOBOIO MOTOKA M3MEHSETCA TaK, Kak MoKa3aHo Ha pucyHke. Kakoi u3 Tpex
MPOLIECCOB, COCTABISAIONINN TEIUIONEpeaauy, clieAyeT HHTeHCU(PUIIMPOBATh B MEPBYIO OUYEPEb,
YTOOBI YIYUIIUTh TEIJIONEpPEady B LIETTOM.
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3anaua 97. TemneparypHoe 1oJie B CEYEHUU INIOCKOM CTEHKH, 4epe3 KOTOPOIO OCYIIECTBISAETCS
nepegaya TeIula, UMEET BUJ, NOKa3aHHbIM Ha pucyHKe. C Kakoi CTOPOHBI CIEAYET YCTaHOBHUTH
opebOpenue?
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3apaua 98. /lng uHTeHCcH(UKaLUU TeIUIONEepeaayd Ha OJHOM CTOPOHE IUIOCKOW IIaCTUHbI
npeiaraeTcsi yCTaHOBUTh opeOpenne. HalTh BeipakeHue uist KodppuuueHTa opeOpeHus, Ipu
KOTOPOM JIOCTUTAETCs YBEJIMUEHNE MHTEHCUBHOCTH Terutonepenayu Ha 50%.

3apaua 99. Yepes cTeHKY MIACTUHYATOTO PEKYIEPATUBHOIO TEIIOOOMEHHUKA TIEPEAACTCS TETl-
JIOBOM MOTOK IUIOTHOCTBIO (] , TEMIEpaTypbl TOPSYEro M XOJIOJHOIO TEIUIOHOCUTENEH 3a1aHbl,
coorBercTBeHHO Tf1u T2 , KO3 HUIMEHTHI TEIIOOTAAYH — 01 U 02 . Hapucyiite TemmeparypHoe
I0JI€ B CTEHKE U TETJIOHOCUTEIIAX

a) Ipu 3aJaHHBIX YCIIOBUS,

0) npu ycloBUsX, KOTJa BO3pOCIIa TOJIIMHA CTCHKH.

T

Tf

N

a:

a1
Tf

3agaua 100. Ha peke cinoii apaa npu Teoso -20°C umeet tonmuny 6=200 mm. Koadduunent
TEMI00TAauH K Bo3AyXy 0=10 Br/M? °C. BRMHCINTH TEMIOBOH MOTOK OT TOMIEAHOH BOIBI K
BO31yXy. Kak M3MEHHTCS TEIUIOBOM MOTOK, €CIM BBIMAJAET CIoi cHera ToiaumHoi 6 500 mm? B
pacuerax npuHsaTh AcHera = 0,40 Bt/M°C; Anpna = 2,25B1/M°C.

3apaua 101. [Inockas cTeHKa OMBIBA€TCS C ABYX CTOPOH TEIUIOHOCUTENSIMHU C TEMIIEpaTypaMu
Tx1 u Tx2. CooTBeTcTBeHHO KO3 duuneHTs! Ternooraaud ol u a2 . Ha neByro moBepXHOCTh
TmocTymaeT eme myducTsiii motok 0 Br/m? . Haiiti Temneparypst cTeHku T 1u Te 2 1 TemnoBoit
MOTOK, IPOXOAIINN YepE3 CTEHKY.
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3apaua 102. Ha pucyHke 1okasaHo pacnpenesieHue TEMIEPATYPbl B CTEHKE TOTO peKyIlepaTHB-
HOro TeruiooOMeHHHKa. Hapucyiite 31ech ke, Kak M3MEHHUTCS TeMIepaTypHOe MoJie, eClu: a)
YBEJIMYUTCS 02, a POYUE MapaMeTpbl OCTAaHYTCS HEU3MEHHBIMH; 0) YBEIHUYUTCS 01 MPOYUE Ma-
paMeTpsl octanyTcsi HeusMeHHbIMHU. [Ipumeudanue. [locrapaiitech cOOMIOCTH BCE OTIUYHUS B
TEMIIEpaTypPHBIX MOJIAX.

T

X
3agauya 103. [InactuHa peKkynepaTUBHOIO TEIJIOOOMEHHHMKE, BBIMOJHEHHAs W3 JAaTyHU

(=104 Bt/mMK), umeer Tonmuny =1 MM, miomans Fn=1m? u k0> OHIHEHTH TEMIOOTAAYH HA
ee oBepxHOCTAX 01=8-102 B1/M2K 1 02=5-103 B1/M2K . Bo ckonbpko pa3 U3MEHHUTCS TEIUIOBOU
MIOTOK Yepe3 IUIACTUHY, €CIIH 3a CYET OpeOPEHNs TUIOMIA/Ib TUTACTHHBI CO CTOPOHBI 011 YBEITHUUTCS
B 10 pa3, npu Hem3MeHHbIX npounx ycioBusax? Koapduument spdexkruBHOoCTH pedep NMpUHATH
paBabM 1,0, a Temmnepatypy cpensl Tr1 M KOd(DOUIIUEHT TETUTOOTAAYH 01 - HEU3MEHHBIMH JIJISI
BCell opeOpeHHOI MOBEPXHOCTH.

3anaua 104. Tlinockast ctaipHas CTEHKA TOJNIUHON OC = 25MM OMBIBAET C OJHOM CTOPOHBI
JIBIMOBBIMH TazaMu ¢ Temnepatypoit T1=1000°C, a ¢ apyroii - kunsei Booi ¢ Temreparypoi
T>=190°C. CteHka MOKpHITA CJIOEM HAKWIK OH=1,5 MM. ompeaenuTh KO3PPHUITUSHT TeIuIonepe-
Jlauy OT T'a30B K BOJIE, YIEIbHBIN TEIIOBOM MOTOK TEMIIEPATypy CTEHKM M HAKHIIH, €CITU U3BECT-
HO, 4TO KO3 HUIMEHT TEIUIOOTAaYd OT ra3oB K creHke di=35 B1/m? rpag, U OT CTEHKH K BOJIE
d>=5235 Br/M? rpaa. Ko>dpdHIUEHTH TeNIONpOBOAHOCTH NPUHATH I cTanud Ac = 46 Br/M
rpana. u Ay Hakunu A = 1,16 Bt/m rpaz.

3anaua 105. Tpy6a, umeromas Hapy>XKHbIH 1 BHYTPEHHHUN JHaMETPbl COOTBETCTBEHHO Ol 2 =
0,025 m u a1 = 0,02 M, 001yBaeT cHapyXH razoM, Temneparypa kotoporo T2- 1500 K. Koaddu-
IIUEHT TEIUIOOTAAaYM OT Tasza K Tpyde 02=500 Br/m2 K. Onpenenuts notpebHbII pacxoa oxia-
KJIAIOIIEro BO3/yXa TEKYILEro 1o Tpyoe, eciii TeMuepaTypa CTEHKH TPYObl HE JOJIKHA MPEBbI-
mate Tcz = 1000 K. Temneparypy Bo3ayxa cuuTaTh MOCTOSHHOM O JUTMHE TPpYOb! 1 paBHOM T1

28



= 500 K. Koa¢pdunuent tenmonpoognoctu crenku Tpyosl Ac = 20 Br/m K; Bo3nyxa A¢ =0,05
Bt/m K nunamuueckas Ba3kocTh Bo3ayxa uB = 2,5-10-5H-c/m. Koaddunuent rermnoodmena st
BHYTPEHHEH MMOBEPXHOCTH BhIUMcIseTcs 1o 3asucumoctu Nu=0,018-Re0,8.

3apauya 106. OnpenenuTh BEIMYMHY CTAIMOHAPHOIO TEIUIOBOT'O MOTOKA Yepe3 IIOCKYIO
IUTACTUHY TOJIIUHON O, eciii KO3 (UIIUEHT TeIIONPOBOIHOCTHU €€ - IUHEHHAs (YHKIMS TeMIie-
parypsl: 4 = A0(I+6T) cneBa u crpaBa OT IUIACTHHBI HAXOASITCS TETJIOHOCUTEINH, TEMIIepaTyphl
kotopeix Tf 1, Tf 2 koadduruent remnooraaun o 1 1 o 2 coorBeTcTBeHHo. Haiitu (, eciu 3a-
nano A0 = 10 Br/m K); 6 = 0,01 K*; Tn = 500 K; Tz = 300 K; o= 50 B1/(M? K); 0= 25 B1/(Mm?
K).

Tfi

|
di

dz

3apaua 107. OnpenenuTh NOBEPXHOCTh F TpyOUaToro MeTamimueckoro BO31yXOIMoaorpe-
BaTelsl JOMEHHOH Ieud, 000rpeBaeMoro AbIMOBBIMM ra3aMH: a) B CIy4ae BBIIOJIHEHUS €ro 1o
INpSIMOTOYHOI cxeMe; 0) B cilydae BBIOJIHEHHS €ro NMPOTHUBOTOYHOM cxeme. 3aJaHO0: pacxoj
Bo3ayxa GB 5 kr/c; Temneparypa ero Ha Bxoje B TermioooMenHuk T’6= 30°C, a Ha Boixone Te=
180°C; Temmeparypa JpIMOBBIX ra30oB Ha BXoje B TermoooMeHHUK Tr’ = 450 °C; a Ha BbIXOJE
Tr’= 250°C; Cp(Bo3ayxa)=1000 [x/kr-K; xoapduuueHT Temionepenayd oT razoB K BO3AYXY
K=15 Br/m* - K

IIpoueaypa oueHuBaHus
OneHka BBIMOJHEHUSI PEMICHUS 33]1a4 OCYLIECTBISETCS B MOPSAKE YCTHOTO
co0eceI0BaHus [0 MaTepHUaliaM U B 00bEME MPEICTABIEHHOTO OTYETA O PEIICHHON
3a1ave.
Kpurepuu ouenku:
- OLIEHKA «3a4TE€HO» CTABUTCS CTYJEHTY, €CJIM OH MPEACTABWI PEUIEHUE 3a-
Jlaud ¥ OTBETWJ Ha OOJBIIYI0 YaCTh BOMPOCOB MPH COOECETOBAHUM C MPEIO1aBa-
TEJEM;
- OLICHKA «HE 3a4YTEHO» CTAaBUTCS CTYJEHTY, €CIU PEIICHUE 3a/1a4i HE COOT-
BETCTBYET NPEAbSBIIEMbIM TPEOOBAaHUSAM WJIM HE MOJIYYEHBI YIOBIETBOPUTEIb-
HBIE OTBETHI 0 CYILIECTBY BBIIIOJTHEHHON PaOOTHI.

10. O0pa3oBaTe/ibHbIE TEXHOJOIMH M METOAMYECKUE YKA3AHHUSA 10 OCBOCHHIO
AUCHMILUIUHBI (Y4e0HOT0 Kypca)

B nporuiecce nzydeHus: JUCHUIUIMHBI UCIIOIB3YETCS TEXHOJIOTUS TPAIUIIMOH-
HOTO OOyueHust ( JIEKI[MU, KOHTposibHas padbora «TemjioBoii pacuer BO31yXO-
OXJIA/IUTEJISI KOMIIPECCopay, pelieHue 3a/1a4, TECThI)

29



11. YueOHo-MeTOoaMuYeckoe U HHPOPMALMOHHOE o0ecmeyeHHe TUCHH-
IJIMHBI (Y4€0HOr0 Kypca)

11.1. Ob6s13aTesibHAA IUTEPATYypa

No bubnmorpaduueckoe onucanue Tun (yueOHUK, KonuuecTBo B
/T ydaeOHOe mocodue, OoubIMoTeKe
yueOHo-
METOIUYECKOE TO-
cobue, mpakTUKyM,
ap.)
TennorexHuka [ DIEKTPOHHBIN pecypc] : MpakT.
Kypc : yuaeo. mocodue / I'. A. Kpyrnos [u ap.]. -
1 | Caukr-IlerepOypr : Jlanp, 2017. - 192 c. : ui. - VYuyebHoe nocobue ObC "Jlanp"
(Yuebnuku nns By3oB. CriennanbHasi IuTEparypa). t
ISBN 978-5-8114-2575-4.
3amaneeB 3. X. OCHOBbI TUAPABIUKU U TEIIOTEX-
HUKU [ DIeKTpOHHBIN pecypce] : yued. mocodue / 3.
X. 3amainees, B. H. Ilocoxun, B. M. Yedanos. - " "
2 Uzn. 2-e, crep. - Cankr-IletepOypr : Hatlb;L, 2018. - Yueouoe nocobue IbC "lane
352 c. : ui. - (YuebHuKu A By3oB. CrnienpanbHas
autepatypa). - ISBN 978-5-8114-1531-1.
Kypasen 1. b. KoHCIIEKT JIeKIU# 110 TEIIOTEX-
HUKe [DIeKTpOoHHBIH pecypc] : yued. mocobue / 1.
3 b. Kypagen, C. 3. Manoinuna ; Boponex. roc. VuebHoe Mocobue ) 9bC )
arpap. yH-T uM. Mmnepatopa Ilerpa 1. - Boponex IPRbooks
: BTAY um. [etpa I, 2016. - 286 c. - ISBN 978-5-
7267-0899-7.

11.2. /lonoqHUTEeIbLHAS JUTEPATYPa U Y4eOHbIe MaTepUabl (ayauo-,
BH/1€OIIOCO0MS U JIP.)

e (doun Hayunoit budmmorexu TI'Y:

Tun (yueOHMK, yueOHOe
nocooue, yueoOHo-
Ne KoanuecTBO B
bubauorpadguyeckoe onucanue MeTOn4YecKoe nmocodue,
n/n OnodMoTexe
NPAKTUKYM, ay/JAH0-,
BH/1€0NIOCO0MS M IP.)
HeserepukoBa M. U. Terorexnuka : 1a0. mpak-
tukym / M. U. JleBerepukona, JI. H. Ko3una ;
1 TI'Y ; xad. "BomocHabxeHue u BoJI0OTBEICHHE" . 71a0. MPaKTHKYM 237
- TTY. - Tonesartu : TT'Y, 2008. - 130 c. : ni. -
bubnworp.: c. 124. - 23-84.
Kosuna JI. H. Temnorexnuka; [‘mapaBnuka
[DnexTpoHHBIN pecypc]| : IS CTYJIEHTOB BCEX
2 daxynbTeroB TexH. 6moka TI'Y / JI. H. Ko3una, Yuednoe nocodue !
N. A. JIymikun. - Togssattu : TT'Y, 2006. - 100-00
3 Kpyrnos I'. A. Tennorexnuka : yue0. mocobue YyebGHOE mocobue 1
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Tun (yueOHUK, yueOHOE
nocooue, yueoHo-
bubaunorpaguyeckoe onucanue MeTOoAMYecKoe mocooue,
NMPaKTHKYM, Ay IHO-,
BH/1€0NIOCO0OMS M JIP.)

KoaunuyecTBO B
onoJIHOTEKE

Ne
n/n

JUTSL CTYJI. BY30B, 00Y4. IO HampaBieHHIO "Arpo-
umwkenepus" / I'. A. Kpyrnos, P. W. bynrakosa,
E. C. Kpyrnosa. - I'pudp VYMO. - Cankr-
[TerepOypr ; Mockga ; Kpacuonap : Jlans, 2010. -
207 c. : un. - (YueOHuku aus By30B. Crienuanb-
Hasg JuTeparypa). - bubmwmorp.: c. 204-207. -
ISBN 978-5-8114-1017-0: 449-00

Terutorexunka : KoHciekT jgekmuii / A. B. I'na-
neB [u ap.]. - Mocksa : Okcemo, 2008. - 286, [1] c.
: ui. - (Ok3ameH B kapmane). - ISBN 978-5-699-
25481-1: 66-00

KoHcniekT nexknuit 1

TexHuyeckass TepMOJUHAMHUKA M TCTUIOTEXHHUKA
[DnexkTpoHHBIH pecypc] : yued. mocobue s By-
30B / T. H. baxmmesa [u np.]; mox pen. A. A. 3a-
XapoBoil. - 2-e u3., uctp. - Mocksa : Akagemus,
2008. - (Bwicmiee mpodeccnonansHOe 00pa3zoBa-
nue). - ISBN 978-5-7695-4999-1: 6600-00

VYyebOHoe rmocodue 1

Tennorexnuka : ydeO. Il BYy30B TE€XH. CIICIIH-
anpHoctell / B. H. Jlykanusn [u ap.]; mox pex. B.
H. Jlykanwna. - U3n.7-e, ucnp. ; I'pudp MO. -
Mockaa : Beicm. mik., 2009. - 671 c. : uin. - buo6-
muorp.: ¢. 670-671. - Tlpun.: c. 661-669. - ISBN
978-5-06-006119-2: 686-00

YyeOHUuk 1

e 1pyrue GOoHAbIL:

1o Y4eOHOMY KypcCy JaHHBIN MOApa3aes He IPEeTyCMOTPEH

COT'JIACOBAHO

JupexTop Hay4dHOU OMOIMOTEKH A.M. AcaeBa
(noonucy) (H.0. @amunus)

« » 20 1.
MII
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11.3. IlepeyeHb pecypcoB HHGOPMANMOHHO-TEJEKOMMYHHKAIMOHHOM
cetu ""UnTepHeT"

e WebofScience[ DnekTpoHHBIN pecypc| : MyJIbTUIUCHUIUIMHApPHAS pedepaTuBHas Oaza
nanabix.  — Philadelphia: ClarivateAnalitics, 2016 . — Pexum jgoctyna
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHrIL

e Scopus[DnekTpoHHbIil pecypc] : pedeparuBHas 6a3a manubix. — Netherlands: Elsevier,

2004— . — Pexxum frocTyria : scopus.com. — 3aril. ¢ skpaHa. — 3. pyc., aHTJL.

o Elibrary[DnexTponHslii pecypc]| : HayyHast 3ieKTpoHHas Oubmuoreka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.

e SpringerLink[Dnexkrponnsiii pecypc] : [0a3a mannbix]. — Switzerland: SpringerNature,
1842— . — Pexxum gocrtyna : link.springer.com. — 3ari. ¢ skpana. — f3. aHri.

11.4. IlepeyeHb NPOrPAMMHOI0 OOeceYeHUst

Ne HaumenoBanmue I1O KounvectBo | PekBU3UTHI 10roBopa (xara,
n/n JHUIeH3HH HOMeEp, CPOK el CTBHUA)
1 | Windows 1398 Ne619935341, 2013 r. Gec-
CPOYHBII
2 | Office Standart 1398 Ne61935138 ot 28.05.2012
OecCpOUHBIN

11.5. Onucanue MarepuajbHO-TEXHHYECKOW 0a3bl, HEOOXOAUMON /I
OCylIeCTBJIEHUs 00Pa30BaTEJIbHOI0 MPOLECCca M0 JUCHUIINHE (MOTYJII0)

HaunmenoBanue o0opy-

dakTnueckui

N
JOBAHHBIX Y4eOHBbIX Ka- S| o B
. ajgpec y4eOHbIX ~| 2 3
OnHeToB, 1a0opaTopui, 4| 5=
Ne IlepeyeHb OCHOBHOIO KaOMHETOoB, Jia- Y3 T 5
MACTEePCKUX H Ap. 00b- o S|l F e
n/m 000py10BaHUA oopaTopmi, S5 53
€KTOB /I IPOBeJIeHUA eS| E 8
MACTEPCKUX U El &3
NPaKTHYEeCKHUX U J1a0o- 1 = i
PATOPHBIX 3aHATHIT p-
JlaGoparopus "Tepmoauna- | CToibl IpenoaaBaTesIbCKuUe,
MHKa U Terjonepenaya’. Croibl yueHUYECKHE JIBYX-
YyeOHas ayAuTopus JJist MECTHbIE, mKad, J0CKa 445020 Camap-
MIPOBEJICHYSI 3aHATUN CEMH- | ayJUTOpPHAs, 3. IUT, CTY- cKast 0071
1 HApCKOTO THIIA. JIbs1, CTEHJIBI K JTabopaTop- r.TonbsTTH, yiI. 70,5 44
YyeOHast ayguTopus i HBIM paboTam, oKapHbIi Ymakos 59, ayn.
KYpCOBOT'O MMPOEKTUPOBAHUSA | SILHUK. C-302
(BBITIOJIHEHUSI KYPCOBBIX pa-
oot). C-302
Jlabopatopus "CanutapHo- Jlocka aymuTopHas, CTOJ
TEXHUYECKOE 000PYAOBaHHE | MPENOJaBaTEIbCKUMN, CTOIIBI
aHuN U JKeHun". YEHUYECKUE JBYXMECTHBI
31 COOpyXxe YYEHUYECKHE JBYXMECTHBIE 445020 Camap-
YuebHas ayauTopus Ist (MOHOOJIOKH ), TIPOSKTOP TIE- cxas o6
MPOBEACHUS 3aHATUN CEMU- €HOCHOI. '
2 PoBell p r.TonbsTTH, Y. 72 28
HapCKOTro THIIA.
Ymakos 59, ayn.
YyeOHas ayquTopus i C-307
KYpPCOBOTO MPOEKTHPOBAHUSI
(BBITIOJIHEHUSI KYPCOBBIX pa-
oot). C-307
3 | Kommoerorepusiit kiacce. ITo- | Crossl yuenudeckue, crynbs | 445020 Camap- | 84,8 16
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HaumenoBanue o0opy-

dakTnueckui

N
JAOBAHHBIX Y4eOHBIX Ka- S| ek
. ajgpec y4eOHBbIX ~| 2 3
OuHeTOB, JTa0opaTopuii, 2| 5 =
Ne Ilepeyenb 0OCHOBHOI'O Ka0MHEeTOoB, Ja- =G
MACTEePCKUX M Ap. 00b- . S|l ¢ 3
n/n 000pyI0BaAHUA dopartopui, S5 5 5 S
€KTOB /I IPOBeJeHUA el =5
MAaCTEPCKUX U =l S 8
NPaKTHYeCKHUX M J1a0o- 1 =i
PATOPHBIX 3AHATHIA P-
MelLleHue Uil camocTos- | yueHumdeckue, 11K ¢ Bbxo- cKas 00m1.
TeNnbHOW paboTel. YueOHas | JoM B ceTh MHTEepHeT r.ToapsaTTH, YyIL
ayIUTOpUs AJSl MPOBEACHUS benopycckas, 14,
3aHATHH CEMHUHAPCKOTO TH- ayn. '-401

na. YueOHas ayAUTOPHSI ISt
KYpCOBOTO MPOEKTHPOBAHHUSI
(BBIOJIHEHUS] KYPCOBBIX pa-
00T). YdeOHas aymuTOpHs
IJId IPOBEACHUS I'PYIIIIOBBIX
W HMHOUBHIYAIbHBIX KOH-
CynbTanuid. YdueOHasl aynau-
TOpUsL U1 HPOBENECHUS 3a-
HATHHA TEKYLIETO KOHTPOJIS
U IPOMEKYTOYHOM arTecTa-
nuu. I'-401
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