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[Tpu pazpaborke paboueii mporpaMMbl Y9eOHOMH AUCIUILIMHEI B OCHOBY TOJIOKEHBI

®I'OC BO no Hanpasienuto noarotoBku (crnennanbHocTi) 19.03.02 «[IpoaykTel nuTanus u3
PacTUTENBHOTO CBIPhs» Mpoduiib TexHomorus xiaeda, KOHIUTEPCKUX U MAKAPOHHBIX H3EITHI
1) » yrBeprkaeHHbI MuHICTEPCTBOM 00pa3oBaHus U Hayku PD «17» aBrycra 2020r., mpuka3 Ne 1041

2) YueOHbIi M1aH OCHOBHOM 00pa30BaTelibHOM mporpaMMsbl « T eXHOJIorus X1e0a, KOHIUTEPCKUX 1
MAaKapOHHBIX U3Aeaui» onobper Yuensim coperoM @I'BOY BO I'AY Ceseproro 3aypainbst or «27»
mas 202 1r. ITporokon Ne 11

Pabowas mporpamMma y4yeOHOM AMCHMIUIMHBL (MOAyJsl) oxoOpeHa Ha 3acefaHud  Kadeapsl
DHeproobecieueHus CeIbCKOTo X03aicTBa 0T «2» uroHs 2021 1. [IpoTokon Ne 6

W.o.3aBeayromuii kadeapoi a A.C.Kuzypos

Paboyvas nporpamMma yueOHON AUCIUITIHHBI (MOILYJIs) 0/I00peHa METOJIMUECKON KOMUCCHUEH HHCTUTYTA
oT «8» wurons 2021r. IIporokon Ne 7a

[Ipencenarens MeTOMM4IECKON KOMUCCHY UHCTUTYTA [ 'f/’:_ M O.A MemnsxoBa
Pa3paboTuux *:

CraBurikuii A.B., cTapmmii nmpemogaBareins
Kagenpbl SHEProoOecnedeH sl CeIbCKOro X03sHCcTBa

JAupexTop MHCTHUTYTA: ﬂé/ £ I'.A. JopHu
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1. ITepeyeHb NIaHUPYEMBbIX Pe3yJbTATOB 00YYeHHS MO JUCHHUIIHHE, COOTHECEHHBIX €
IVIAHMPYEeMBbIMH pe3yJIbTaTaMH 0CBOEHHUsI 00pa30BaTe/ILHON NPOrpaMMbl

Koo [lepeuens niaHUpyeMbIX
NHaukaTtop 1OCTHXKEHUS
Komne- | Pe3ynbTaThl OCBOCHUS pe3yJIbTaTOB 00YUYEHHUs 110
KOMIIETEHLIUU
menHyuu JTUCIUTIIITHE
3HaAmb:
- 3aKOHBI MEPEHOCA TEIIOBOU
SHEPIUd M MAacChl BEIIECTBA,
BEJIMYMHBI XapaKTePH3YIOLIUE
IPOLIECCHI TEIUIONepeHoca
TETUIONPOBOJHOCTBIO,
KOHBEKIMEN, U3ITYUEHUEM.
Cnocoben - OCHOBHBIX ()OPMYJI, 3aKOHBI
MCIO0JIb30BaTh 3HAHUS TETIOTEXHUKH.
WH>XEHEPHBIX N-20nk-3 Ucnonb3yer ymemy:
IIPOLIECCOB IIPU HaBBIKU I10 PACUETY ~OLPENCIATD
peLIecHun XOJIOIMJIBHOTO U TEPMOIUHAMUMECKUE
PO(ECCHOHATIBHBIX | TEIIOTEXHHYECKOTO [1apaMeTphl COCTOAHMA.
OIIK-3 - WCIONB30BaTh  0Aa30BbIE
3a1a4 u 00opyaoBaHUs AJIsI pEIICHUS
3HAHUS B obyracti
IKCILTyaTaIu TUTIOBBIX 33/1a4 B 00JIaCTH
» TEIUIOTEXHUKH TS
COBPEMEHHOI0 npo¢eccroHaIbHON SKCILTyATAHH
TEXHOJOTUYECKOr0 | EeATEIbHOCTH TerI00OMEHHBIX AMIAPATOB.
00opyaOBaHHUs 1 é1adems:
npubopos -METOJIaMH TEOPETHYECKOTO U

SKCIICPUMECHTAJIbHOT'O
OIIpCACIICHU A BCJIMYUH
HNHTCHCUBHOCTH TCIIJIOBOI'O

IMOTOKA, TCIJIONPOBOAHOCTH U
KOHBCKIIHH.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTe/1bHOI NPOrpaMmbl

JlaHHast OUCHUIUIMHA OTHOCUTCS K bnoky [ 00s3aTenbHOM dYacTH 00pa3oBaTEIbHOM
MPOrpaMMBbl.
Jlnst u3ydeHus MUCHUILIMHBI HEOOXOIWMBl 3HAHMSI B OOJIACTH: Mamemamuxa, usuxa,

2UOPABIUKA, HAYEePMAmMenbHas 2e0MempuUs. UHICeHepHas paduka,

Tennomexnuxa SBIAETCA NMPEANISCTBYIOMICH AUCIUTUIMHON TSl JUCHUIIINH: ABTOMATHKA,
DNEeKTPOTEXHUKA U JJEKTPOHHKA, Teopernueckas MexaHUKa, MeTponorus, CTaHJapTU3alus U
ceptudukanus, MatepuanoBenenue. TexHOIOTHsS KOHCTPYKIIMOHHBIX MaTEPHAIIOB

JucnunnmHa u3ydaercs Ha 2 Kypce B 3 ceMecTpe mo ouHoi gopme oOydeHus, 2 Kypce
B 4 cemecTpe — 3a04HOi (hopme 0OydeHHS.




3. O0bemM QIMCHUIIMHBI U BU/IbI Y4e0HOH padoThl
OO6mast Tpy10€MKOCTb JUCHUILTHHBI cocTaBiisieT 108 gacoB (3 3aUeTHBIX €IUHMIL).

Bun yuebHoil paboTsl Ounas popma 3aouHas popma

Bcero CEMECTp Bcero ceMecTp
4acoB 3 4acoB 4

AyAUTOpPHBbIE 3aHATHSA 50 50 14 14

(Bcero)

B Tom unce: - - - -

JleximoHHOr 0 THITA 16 16 6 6

CemuHapcKoro Tumna 34 34 8 8

CamocTosiTesbHas padoTa 58 58 94 94

(Bcero)

B Tom uncie: - - - -

[IpopaboTka maTepuasa 30 30 70 70

JIEKIUH, MOATrOTOBKA K

3aHITUAM

CaMOCTOSTENPHOE U3yUCHHUE 6 6

TEM

Pedepar 12 12 - -

KoHTponbHbIE paboThI 10 10 24 24

Bun npomexxytouHon 3a4er 3a4er

aTTecTaluu (3a4eT, IK3aMEH)

OO611ast TPy 10eMKOCTb:

4acoB 108 108 108 108

3a4YCTHBIX €ANHUIL 3 3 3 3

4. Conepxxanue JUCUMILIHHBI

4.1. Copep:xanue pa3aejoB JUCHHUIIAHbBI

No HaumenoBanue paszaena ConepxaHnue paznena
n/n JUCHUIUIMHBI
1 2 3
1. Texnunueckas [Ipeamer TeXHUYECKOH TEPMOIMHAMUKH U ee MeToAbl. CBA3b
TePMOANHAMHKA TEPMOIMHAMUKY C JPYTMMHU OTpacisiMu 3HaHui. OCHOBHBIE 3a7a4u

Kypca. Pabouee Teno. OcHOBHbIE TapaMeTphl COCTOSHUS.
TepmoauHaMudeckas cucteMa. PaBHOBECHOE U HEPaBHOBECHOE
COCTOSIHUS. YpaBHEHUE cocTOsHUA. Teriora u paboTa Kak (hopMbl
nepeaayy SHepruu. TepMoauHamMuyeckuii mpouecc. OOparumele u
HeoOpaTuMbIe Tiporiecchl. KpyroBbie mporiecchl (IHKITb).

Cmecu wuaeanbHbIX Ta3oB. CrocoObl 3alaHHsl COCTaBa CMECH.
CooTHOIlIEHNE MEXIy MacCOBBIMA M OOBEMHBIMH JIOJSIMH.
BrluncieHnss MaccoBeIXx U OOBEMHBIX Joned. Bwraucnenue
MapaMeTpoB COCTOSHMS cMmecH. OmnpeneneHue  KaXyllencs
MOJIEKYJIIPHOI MacChl U Ta30BOM ITOCTOSIHHOM CMECH.
TemnnmoemkocTs. MaccoBasi, 00beMHasi U MOJISPHAsT TEIIOEMKOCTH.
TennmoeMKOCTH TIpH  TIOCTOSHHBIX O00BEMAax W JIABJICHHUSX.
3aBUCUMOCTh TEIJIOEMKOCTH OT TEMIIepaTypbl H JaBJICHUS.
CpenHsisi 1 UCTMHHAA TerIoeMKOCTH. Dopmysbl W TaOIMIBl IS
ONpENENICHUS] TEIIOEMKOCTEH. TENI0EMKOCTh CMECU HICAIBHBIX




ra3os.

[lepBrrit 3aKOH TEPMOJAUHAMUKHU. CynmHocts 3aKOHA.
DopMyIUPOBKH 3aKOHA. AHAJIUTUYECKOE BBIPAXKEHHE 3aKOHA JUIS
OTKPBITBIX U 3aKPBITBIX cucTeM. Onpejienenne padoThl U TEIUIOTHI
yepe3 TepMOJUHAMHUYECKHE Mapamerpsl cocTosHus P - V-
quarpaMMa. JHTaNbIUS.

Bropoii 3akon TepMogumHamukd. OCHOBHBIE (QOPMYITHUPOBKH
3aKOHA. AHAJIMTHYECKOE BBIPA)KEHHME 3aKoHa. OHTponus. TS -
JauarpaMma.

OOmme mOHATHA O TEpPMOAWHAMHYECKOM Tporecce. OOmme
METO/Ibl UCCIIEIOBAHMUS MTPOIIECCOB M3MEHEHHS COCTOSHUS PabOvInx
ten. M3o0paxkenne nmpoueccoB B koopauHaTtax pvV u TS. OcHOBHBIE
TEPMOIMHAMUYECKAE  MPOLECChl:  HM30XOpPHBIA,  M300apHBIH,
M30TEPMHUUECKHUM, aanadaTHEIN, KaK YaCTHBIE cllyyau
MTOJINTPOITHOTO TIpoIiecca.

OObmiee moHsTHE O KpyroBoM mpoiiecce. [IpsmMoii u 0oOpaTHBIHA
uukiel - KapHo, wmx anamms. TepmopuHamumueckuid KIIZ n
XOJIOIUITBHBINA KO3 puImeHT.

Hukner peurareneii BHyTpeHHero cropanus (/[ABC). Luxier c
M30XOpHBIM U HM300apHBIM MHOABONAMM TeIUIOTHL. M300pakeHue
LIMKJIOB B pV 1 TS tuarpamMmax

Tepmomunamuyeckne u  akcepretmdeckue  KIIJ[  nuxnos.
CpaBuuTtensHbIi aHami3 1ukios JIBC.

Hukne! razoTypOounHbix yctanoBoK (I'TY). LIMkisl ¢ H30XOpHBIM H
M300apHBIM TOJIBOJIAaMH TEIJIOTHI. PereneparuBHble 1uKiel ['TY.
Uzobpaxkenne nuknoB B pv  u TS aumarpamMmax.
Tepmomunamuueckue u  skcepretuueckue  KIIJ[ — nuxnos.
CpaBuuTensHbIi aHam3 ukioB ['TY.

Hukn uneansHoro xommpeccopa. Kinaccuduxaius koMnpeccopoB
MPUHLUI ux JIeUCTBHSL. HNunukaropuas JHarpaMma..
Uzorepmuueckoe, aanabatHoe W TOJIUTPONHOE ckarue. llomHas
paboTta 1 MOIIHOCTh Ha IPUBOJ KoMIpeccopa. MHOrocTyrneH4aroe
cxkatue. M3o0paxeHne TepMOAMHAMHYECKMX LUKIOB B pV U TS
auarpammax.

Huknsl XoJd0AMNBHBIX yCcTaHOBOK. Knaccudukanus xomonuiabHBIX
ycraHOBOK. PaOoune Tenma. XoNOMWIBHBIA KOXQQHUIUMEHT W
XOJOAONPOU3BOAUTENBHOCTE.. LMK BO3AYHMIHOM XOJIOAMJIBHOU
YCTaHOBKU. lIMKIIBI mapoBOM M KOMIIPECCMOHHOM  YCTaHOBOK.
[lonsatne 006 aGCOPOLMOHHBIX M TAPOIKEKTOPHBIX XOIOIMUIBHBIX
YCTaHOBKaX.

TermoBoit  Hacoc. IlpuHnmn  pa®oThl  TEMIOBOrO  Hacoca.
Kongumonep.

®usnueckoe cocTosiHUE BemecTBa. [Ipomecc mapooOpa3oBaHus B
pv u Ts xoopaunatax. TepmoauHamuyecKue TaOIULBI BOIBI U
BOJSIHOrO napa. Pacuer TepMoarHaMUYECKUX IIPOLIECCOB BOJSHOTO
napa ¢ nomompto Tabmuiy u hS muarpammel. [IpuHIMNIHATBHAS
cxemMa MnapocwioBod ycraHoBkU. ILlukn Penkuna. Buusnue
HavdaJIbHBIX M KOHEUHBIX apaMeTpoB Ha TepMuueckuii K11/ nukma
Penkuna. M3o0paxenue nukia B TS u hs muarpammax. Ilytu
MOBBIILIEHUS 9KOHOMUYHOCTHU [IapOCUIIOBBIX YCTaHOBOK.
TennohuKayoOHHBINA ITUKIL.

Onpenenenue nouaTus «Bnaxubiil Bo3ayx». OCHOBHBIE BEJTMYUHBI,
XapaKTepU3YIOIIMEe COCTOSIHUS BIaXHOro Bo3ayxa. hd muarpamma
BJIQXKHOIO BO3A4yXa. PacueT OCHOBHBIX MpOLECCOB (IIOZOTPEB,
CYUIKa, CMECH BO3/lyXa M Pa3JIMYHbIX MapoB).

Teopus Ten1006MeHa

IIpenmer u 3amaun  Teopuu. 3HA4YCHHE TEIUIOOOMEHa B
CEJIbCKOXO3SIMCTBEHHBIX U IMPOMBIIIJICHHBIX ITPOIICCCaX. OcHOBHBIE




noHsTus u omnpeneneHus. CrocoObl mepeHoca TEIJIOTHI: Te-
TUIONIPOBOAHOCTD, KOHBEKIMS U n3MydeHrne. OCHOBHBIC TIOHSTHUS U
ompenenenus. 3akoH Dyppe. Juddepennpansaoe ypaBHEHUE
TEIUIONPOBOAHOCTH. Koadduuument TEIIONPOBOTHOCTH.
TemmonpoBOAHOCTh ONHOCIOMHOM M MHOTOCIOMHOW IUIOCKUX
CTCHOK, IMJIMHIPUIECKON U c(hepuIecKoi CTCHOK.

KonBekTBHBIN TemiooOMeH. OCHOBHBIC MOHSATHS M ONPEICICHHUS.
VYpasuenne Hororona-Puxmana. Koaddurment terooraym.
Termoobmen u3mydernreM. OCHOBHBIE TOHSATHS W ONpPEAETICHUSI.
TerutoBoit OanaHc JIydyHCTOro TEIJIOOOMEHA. 3aKOH TEMJIOBOrO
n3nydeHus. TennooOMeH N3mydeHrneM MEXITY TeIaMu.

Cnoxubii TernooOMeH. Teruronepenada depe3 OMHOCIOWHYIO U
MHOTOCJIOMHYIO — TUIOCKYI0, LWJIMHAPHYECKYIO, cepruieckyro
crenku. Koadduruent ternonepeaaun. TenmoBas W30 SIUL.
Hasnadyenwne, kmaccupuKams W CXEMBl  TEMIOOOMEHHBIX
ammaparoB. [IpuHImn pacdera TEIIOOOMEHHBIX —AMIIapaTOB.
Cpennuit TemneparypHsiii Hamop. CoOBpeMEHHbBIE KOHCTPYKIIHA
TpyOYaThIX M INIACTUHYATHIX TEIJIOOOMEHHBIX aNapaToB.

4.2. Pa3nenn! JUCHUIIMHBI M BUABI 3AHATHI

ouHas popma oOydeHus

Ne HaumenoBanue pazgena Jleximonnoro | CeMuHapcKoro CP Bcero,
n/n I CIUILIMHE THIIQ THIIA JacoB
1 2 3 4 5 6
1. TexHuveckasi TepMOJAMHAMHKA 8 16 30 54
2 Teopus TermiooOMeHa 8 18 28 54

Hroro: 16 34 58 108
3ao4yHas hopma 00ydeHHs
Ne HanmeHnoBanue paznena Jlexunonnoro | CeMuHapCKOro CP Bcero,
n/m JHMCLMITINHBI THIIA THIIA JacoB
1 2 3 4 5 6
1. TexHuveckas TepMOAMHAMMKA 2 4 44 50
2 Teopus TeruroodOMeHa 4 4 50 58
Hroro: 6 8 94 108
4.3. 3aHATHS CEMHHAPCKOr0 THIIA
No TpymoeMKkoCTE
n/m Ne paznena Tema > (dac)
JCIIATLITHHET o4Has 3a04yHas
1 2 3 4 5
1. MeTo1bl U3MEPEHH S TEMITEPATYPBI 2 2
2 MeTobl u3MEpeHus JaBJICHUS 4 -
3 MeTtoabl U3MEpPEHUS CKOPOCTEH ABWIKCHHS U 2 -
1 pacxoja pabovero rena
4 Onpezenenre mokaaTessi HOIUTPOITbI 2 -
5 Omnpenenenne OTHOCHUTENBHOW U aOCOMOTHOM 2 2
BJIAKHOCTEHN BO31yXa
6 YCTpoCTBO M MPUHIUT pabOTHI KOMIIPECCOPHOU 4 -
XOJIOAUILHON MAaITUHEI.




7 Omnpenenenne K03 UIIMEHTa TEIJIONPOBOIHOCTH 4 2
TBEPJOrO Tena

8 2 Omnpenenenue ko3 uIreHTa TEMJIOOTAAYHN 2 -
TOPU30HTAJILHOMN TPYOBI

9 2 HccnenoBanue eHTPOOSKHOT'0 BEHTUIISITOPA 2 2

10 Tenmokanopudepst 4 -

11 HcnpiTanne  OMHOKOHTYPHOI'O  XOJIOAUJIBHOTO 2 -
arperara

12 TennorenepaTopsl 4 -

Uroro: 34 8

4.4. YueOHbIe 3aHATHS, PA3BUBAIONIHE Yy O0yYAHOIIMXCS HABBIKM KOMAHIHOW pPadoThl,
MeKJIUYHOCTHbIE KOMMYHHKAIMH, IPUHATHE PeLICHUI, JUIePCKUE KauyecTBa
He npenycmorpenst OITIOII

4.5. YyeOHble 3aHATHA B (pOpMe MPAKTHYECKOI MOATOTOBKH
He npenycmorpenst OITOIT

4.6. [IpuMepHas TeMaTHKA KYPCOBBIX MPOEKTOB (pador)
He npedycmomperno OIIOII.

5. Opranuzauusi cCaMOCTOATEIbHO PaGoThl 00y4aIOIMXCH MO TUCHHUIJIUHE

5.1. Tunbl caMOCTOSITE/IbHOI PA0OTHI U €€ KOHTPOJIb

Tun camocTosATeIbHOM PadoTHI dopma 0OydeHus Tekyuii KOHTPOJIb
OYHast 3a04Has
ITpopaboTka MaTepHata JCKIIHA, 30 70 TECTHPOBAHUE
MTOJITOTOBKA K 3aHATHSAM
CaMocTosiTeIbHOE H3yUeHUEe TEM 6 TECTUPOBAHHE
WIH
cobeceqoBanue

KypcoBoii npoekT (pabota) - - -

PacuetrHo-rpaduueckue paboTsl - - -

KoHTposibHbIe paboThI 10 24 3aluTa
Pedepat 12 - cobeceioBaHue
BCEr0 YacoB: 58 94

5.2. Y4eOHO-MeTOAMYeCKHEe MATEPHABI A CAMOCTOSATEIbHOI padoThI:

1.UBakuna E.A. Meronuueckue peKkOMeHIamuu 1o  aucuuiuimHe  "TexHuueckas
TEPMOAMHAMHUKA" ISl CAaMOCTOSITENIbHOM pabOThl ISl CTYJEHTOB O4YHOW (hopMbl OOyueHUS U
crynedtoB MJIO mo nHampasieHuto mnoaroroBku 35.03.06 «ArpouHkeHepus». - TIOMEHb:
'AYC3,2017.-156c.

2. NBakmna E.A. Meronuueckue yKa3aHWs II10 BBIIOJHECHHIO J1abOpaTOpHBIX paboOT Mo
muciuiuiHe  "TerutoTexHuka" A7 CTYAEHTOB OYHOM M 3a04HOM (opmbel oOyueHHs s
HarnpaBieHust moarotoBku 35.03.06. « Arpounxenepusi». — Tromenb: 'AYC3, 2016. — 46 c.

5.3. TeMbl, BHIHOCHMBI€ HA CAMOCTOSITEJIbHOE H3yYeHHe:
(coenacno mabauye nynkma 5.1)




1. Hpe;(MeT TEXHUYECKOU TCPMOINHAMUKHU. OCHOBHBIE TIOHATHS U OIIpCACIICHUA.

2. TepMoauHaMuuecKkue napaMeTpsl COCTOSIHUSA. Y paBHEHHE COCTOSHUSA U €aTIbHOIO rasa.

3. Buytpennss sueprusi. PaGora pacmmpenus, e€ BbluucieHHe U u3o0paxenue B P, V-
JyarpaMMe.

4, Ourponus. Temnora. T, S-quarpamme. M3o00pakeHue Temiotel B T,S-nuarpamme.

5. AHaIMTUYECKOE BBIPAXKEHUE MEPBOr0 3aKOHA TEPMOJMHAMUKY JJI 3aKPBITHIX CUCTEM U
ero GopMyIHUpOBKA.

6. TennoémkocTs ra3zoB. Y paBHeHue Maiiepa.

7. AHanMTHYECKOE BBIPAKEHHE IEPBOrO 3aKOHA TEPMOIMHAMMKHU ISl OTKPBITBIX CHCTEM
(mnst moTOKA). DHTANBNNS U pacroyiaraeMas padora.

8. TepmonnHaMuyeckue mpolecchl HAEANbHBIX Ta30B B 3aKpbIThIX cucrteMax. Cmecu
naeanbHbIX ra30B. CiocoObI 3aJaHUsI CMECH T'a30B.

9. [Tpsmoii oOpatumsrit uka Kapro. Tepmuueckuit KI1J] nuxna Kapro.

10. Boasnoit map. OcHoBHBIE TOHATHS U onpeenenus. P, V-nuarpamma BoAsIHOro napa.

11. AnunabaTHbIN TIporiecc ucreuenus raza. Coro JlaBas.

Brnaxnsrit Bo3ayx. OcHoBHbBIE moHATHUS. [[apaMeTpsl BiaakHOCTH Bo3ayxa I, d-auarpamma

5.4. Temsl pedeparoB:

Hcnonbp3oBaHUE BTOPUUHBIX S3HEPTOPECYPCOB U OTXOJI0B B KAUECTBE SHEPIreTUUECKOrO
TOILJIUBA.

CmMmeraHHbIe CHCTEMbI TENJIOCHA0KEeH!s (Ha IPUMepe UCI0JIb30BaHUsI KOTEJIbHOM,
BETPOr'€HepaTopa, reIMOYCTAHOBKH U AP.).

[TporHo3ssl pacnoyiaraeéMblX 3aacoB TOIJIMBA U UX UCUEPIIAHMUSL.

[TpoGJiembl 10OBIUY U TPAHCIIOPTA SHEPreTUUYECKOI0 TOILIUBA.

SAnepnoe Tonnuso. [IporHo3sl pacnonaraemMbpIx 3aMacoB U UX UCUEpHIaHUS.

[TpoOaeMbl TPOM3BOACTBA M TPAHCIIOPTA AAEPHOIO TOIIMBA.

[TpoG1eMbl 5K0JIOrHYecKOil 6€30IMacHOCTH MPU MTPOU3BOJICTBE U TPAHCIIOPTE SACPHOTO
TOILJINBA.

I"asudukanus yriuei. [IpoGiembl U mepcrneKTUBEI.

[TepcnextuBsl npuMeHenus [1I'Y Ha 6a3e razudukanuy TBEpAbIX TOMINB

HckyccTBEHHOE KOMITO3UIIMOHHOE YKUIKO€ TOIIJIMBO U3 YIS U 3 PEKTUBHOCTH €ro
UCIOJIb30BaHUs

PaGoune Tena nukiioB. BUHApHBIE IUKITBL.

Pa6oTta TOC B ycI0BUSAX PBIHKA 3JEKTPOIHEPTHH.

CoepiieHCTBOBaHUE cXeM 1 o0opyaoBanust TOC

Hcnonb3oBaHue TypOUHHBIX SKOHOMa3epoB B 0s10KaX MOBBILIEHHOH 3 (eKTHBHOCTH

I"a3o-typOunnbie HaaCTpoiiku TOL]

BoszeiicTBre sHEpreTKy Ha KIMMaT 3eMJIU

AKKYMYJIMpOBaHHUE TEIMJIOBOM U 3IEKTPUUECKON SHEPruu

6. @OHI OLEHOYHBIX CpeACTB /Jsi NPOBeJeHUS TMPOMEKYTOYHOH AaTTecTAlUH
o0yJaromuxcs Mo JUCIHHUILIHHE

6.1 IlepeyeHb KOMIETEHHHH M OIEHOYHbIE CPeJACTBA HHAUKATOPA JAOCTHIKEHHUS
KOMIIeTeHI M

Koo [Iepedens maHupyemMbIxX HanmenoBanue
Nuaukatop noctrxeHus
KoMmne- KOMITETEHIIHIL pe3yJbTaTOB 00Y4YEHHS 110 OLICHOYHOT'0O CPEeICTBA
menHyuu JUCHUTIIINHE
NJI-2onk-3 Vcnonb3yer 3HAMY. TectupoBanue
HaBBIKU 110 paCUYETy - 3aKOHBI IIEPEHOCA TEIUIOBOH | BapuaHThI
OIIK-1 | XO0n0IUIBHOTO U SHEPrMHM W MacCel BEHIECTBA, | KOHTPOJBLHON PAOOTHI
TEMJIOTEXHHUYECKOT O BCIMIHHBL - XapaKTCPUSYIOUME | Bompockr k
o0opyioBaHus ISt TpOTLCCChI TCIVIONCPCHOCA | G ecen0BaHMIO




pCUICHUA TUIIOBBIX 3a/1a4 B TCILJIONIPOBOAHOCTBIO,

o0J1acTu KOHBEKLUEHN, U3ITyYECHUEM.
npoQeccruoHanbHOM - OCHOBHBIX (DOPMYII, 3aKOHBI
NEeATEIbHOCTH TeHHOT.eXHHKH-

ymemby.

-OIPeIeTIATh

TePMOINHAMUYECKUE

rmapaMeTpbl COCTOSTHUS.
- KCIIONB30BaTh  0a30BBIE

3HAHUS B obJractu
TEMIOTEXHUKU IS
AKCILTyaTaIux
TEIMJI000MEHHBIX aIapaToB.
6/1a0emb.

-METOaMH TEOPETUUECKOrO U
AKCIIEPUMEHTATEHOTO
orpeiesIeHUs BEJMYNH

WHTEHCUBHOCTHA TEILIOBOI'O
MOTOKA, TEIIONPOBOJHOCTH U
KOHBEKIIHH.

6.2. IHIkajabl OLleHUBAHUA

HIkasa oueHUBaHUs TeCTUPOBAHMS HA 3a4eTe

% BBINOJHEHUS 321 aHUA Pesyabrar
50 -100 3aYTEHO
MmeHee 50 HE 3aU4TEHO

6.4. TunoBbie KOHTPOJIbHBIE 32JaHUS WJIH HHbIe MATEPUHAJIBI:
VYka3aHbl B IPUIOKEHUH 1.

7. TlepeyeHb OCHOBHOIi W JONMOJHHUTEIbHOH Y4eOHOH JHMTEpPaTypbl, HEOOXOAUMOI
JJIS1 OCBOCHMS TN CHUIIHHBI
a) OCHOBHas JUTepaTypa

1. Temnorexnuka : ydeOHoe mnocobue / . — Bomrorpax : Bonrorpaackuii HHCTUTYT
ouzneca, 2009. — 206 c¢. — ISBN 978-5-9061-7245-7. — Tekcrt : SneKTpOHHBINA //
OnekTpoHHO-OmOmoreyHass  cucrema [PR BOOKS  :  [caiit]. —  URL:
http://www.iprbookshop.ru/11352.html

2. Jludennera JI.B. TemmorexHuka : yueoHoe nmocodue / Jlupenuera JI.B.. — Kemepono :
KeMepoBckuil TeXHOJIOTHYECKUI MHCTUTYT MUILEBOM npombliuieHHocty, 2010. — 188 c.

— ISBN 978-5-89289-658-0. — TekcT : 31eKTpoHHbIN // DIeKTpOHHO-0MOIMOTEeUHAs
cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/14394.htmi

0) IOTOTHUTEbHAS JIUTEPATYpa
1. Tennodwusuka, TEIIOTEXHUKA, TEIIOOOMEH. MexXaHuKa >KHAKOCTEH M Ta30B

nabopaTopHblii ipakTukym / B.A. ApytioHoB [u np.].. — Mocksa : U3natensckuii Jlom




MUCuC, 2007. — 85 ¢. — ISBN 2227-8397. — TekcT : 31eKTpOHHBIN // DIEKTPOHHO-
OoubmuoreyHas cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/56121.html

2. CoopmukoB ['.C. Tennodusuka u TernorexHuka. Temnopusuka : MOpPaKTUKYyM /
Co6opumkos I'.C., Uubuzoa C.U.. — Mocksa : U3marenbckuii Jom MUCuC, 2012. —
104 c. — ISBN 2227-8397. — Tekcrt : 31eKTpOHHBIN // DneKTpoHHO-OMOIMOTEUHas
cuctema [IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/56201.html

8. IlepeyeHb pecypcoB HHGPOPMALMOHHO-TEIeKOMMYHUKAIMOHHOM CeTH
"Untepuer"

www.energy.ihed.ras.ru
www.nait.ru
wwwe.elibrary.ru
www.iprbookshop.ru

el A

9. MeToauuecKkue YKa3aHnus QAJd oﬁyqamumxcﬂ 10 OCBOCHHUIO JUCIUIIIMHBI

1. Bakuna E.A. Meronnyeckue yka3aHus K KOHTPOJIbHOH pa®oTe Mo AMCLHUIIIMHE
"TerorexHuKa"J1s1 CTYJIGHTOB 3a04HOM (OpMbI OOYYEHHsS JJIsI HANpaBJICHUS IOATOTOBKH
35.03.06. «Arpounxenepusi». — Tromenb: [AYC3, 2015. — 64 c.

10. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOT I
1. Onepannonnas cucrema Windows (JIMIIEH3M OHHO-ITPOrPaMMHOE 00ecrieyeHue)
2. IMaket mpuxnanueix nporpaMmm MS Office 2007 (yHuBEepCHUTETCKAS JTUT] H3USI)

11. MarepuajibHO-TEXHHYECKOE o0ecnedyeHune Q1 CIUNINHbI
XonoaunpHBIA  ammapar, TeIJIoreHepaTop, Kamopudep, [EHTPOOEKHBI  BEHTHIATOP,
TEPMOMETpBI, aHEMOMETpPHI, OapomeTpbl, Oaporpadel, mKad HarpeBaTeNbHBIH, TUTPOMETPHI,
MaHoMmeTphl, Hacoc KambGosckoro. IIpoektop, skpan HacreHHbIH. - 1-32JIaGopaTopus
TEIIOTEXHUKHU

12. Oco0eHHOCTH OCBOEHHS AUCHUIUVIMHBI JJI HHBAJUAOB M JHI € OIrpaHU4Y€HHBIMHU
BO3MOYKHOCTSIMHU 310POBbHA

OOydenue 0OOydYaIOUIMXCSI C OrPaHMYEHHBIMA BO3MOXXHOCTSMH 370POBBSI IPH HEOOXOAMMOCTH
OCYIIECTBJIICTCSI Ha OCHOBE aJalTHPOBAHHOM pabodeil mporpammbl ¢ MCIIOIb30BAaHHUEM CHELHATIbHBIX
METOOB OOy4YeHHS M [UJAKTUYECKUX MAaTepHalioB, COCTABJIEHHBIX C YYETOM OCOOEHHOCTEH
MCUXO(HU3UYECKOTO pa3BUTHS, WHAWBUAYAIBHBIX BO3MOXKHOCTEH M COCTOSHHUSI 300POBbS TaKHUX
oOy4arormuxcs (00yyaromerocs).

B mensix ocBoeHus ydeOHOW MporpaMMbl IWCIMIUIMHBI MHBANIWAAMH M JIMIAMH C OTPaHUYCHHBIMHU
BO3MOKHOCTSIMU 370POBbs 00€CIIeUnBaeTCs:

* N7 UHBAJIUJIOB U JIMI[ C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMH 3/I0POBbsI 10 3pEHHUIO: pa3MeIleHNE B
JOOCTYHNHBIX [JUII OOYYarOUIMXCsl, SIBJSIFOILMXCS CJIENBIMH MM CHa0OBHISLIMMM, MECTax H B
ajanTUpoBaHHOH (hopMe CIpaBOYHONM HHQPOPMAIMKA O PACIHCAaHWW Y4YeOHBIX 3aHSTHIA;, MPHCYTCTBHE
aCCUCTEHTa,  OKa3bIBAIOLIEr0 00yYaroleMycsi HEOOXOIUMYIO MIOMOIIIB; BBIITYCK
aNbTEPHATHBHBIX (JOPMATOB ~ METOJUYCCKUX MATEPUATOB (KPYIMHBIA MPUPT WK ayauodaiiie),
ucronb3oBanue Bepcun caiita ans cnadopumsanmx OBC [PR BOOKS u cnenmanbHOro MOOWIBHOTO
npunoxenuss [PR BOOKS WV-Reader (mporpammbl HEBU3yanbHOrO JOcTyna K HH(OpManuy,


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

MpeTHa3HaYeHHON I MOOHMIIBHBIX YCTPOMCTB, paboTaronmx Ha onepainonHoi cucreme Android u i0S,
KOTOpasi He TpeOyeT CIieNMalibHO O0YYEeHHOTI'0 acCHCTeHTa, T.K. Jomu ¢ OB3 mo 3peHuio paboTarT co
CBOUM YCTPOWCTBOM TPUBBIYHBIM CIIOCOOOM, HCIIONB3YSl CIICIMAIbHBIC INTATHBIE IPOrPaMMBbI JIJIs
He3psuux Jojie, ¢ koropeiMid IPR BOOKS WV-Reader umeeT nmonHyro cOBMECTUMOCTB);

* Ul MHBAJIMJIOB U JIMII C O'PAHUYCHHBIMU BO3MO)KHOCTSIMHU 3/I0POBBSI IO CIIYXY: HAJICKAITIMH
3BYKOBBIMH CPEICTBAMH BOCIIPOU3BEICHHE HH(POPMALINH;

*  JUI1 WUHBAIWJOB WM JIMIl C OFPAHUYCHHBIMH BO3MOXHOCTSIMU 37I0pPOBbsI, MMCIOIMX HapYIICHUS
OIIOPHO-IBUTATENILHOTO  amapara: BO3MOXHOCTh OECHpEeNsITCTBEHHOro0 JOCTynma OOyJaroumxcs B
y4eOHBIE MTOMEIIEHHS], TyaJeTHble KOMHATHI M JIpyrHe MOMeIeHHs Kadeapsl, a Takke MmpeObIBaHHEe B
yKa3aHHBIX TTOMEIICHUSIX.

OOpazoBanne OOYyYalOUMXCSl C OrPAaHUYEHHBIMH BO3MOXXHOCTSMH 3[J0POBbSI MOXET OBITh
OpraHu30BaHO KaK COBMCCTHO C JpYyIruMHU O6yanOHH/IMI/ICH, TaKk W B OTACJIBHBIX TIpylmax HINW B
OT/EJBHBIX OPTraHU3aIMsX.
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KOHTPOJIBHBIE 3AJTIAHUA U UHBIE MATEPHUAJIBI OHEHKHA
3HAHUI, YMEHU, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapAKTePU3YIOLIIHE
JTanbl GOPMUPOBAHMA KOMIIETCHIUH B MPOLECCe OCBOCHUA TUCHHUILIMHBI
TEIIVIOTEXHHUKA U XJ/IA/IOTEXHHKA

Bomnpocs! aiis codeceqoBaHus MO TeMaM pa3/ieioB

1. Tepmogunamuueckas cucrema. [lapameTpbl COCTOSIHUSI TEPMOANHAMUYECKON
CHUCTEMBI.

YpaBHEHUE COCTOSAHUS.

2. Tepmonunamudeckuit mporiecc. PaBHOBeCHbIE, HEPAaBHOBECHBIE, 00paTHUMBIC U
HEOOpaTUMBIE MPOIECCHI™.

3. IlepBblii 3aKOH TEPMOAUHAMUKH.

4. OCHOBHOE TEPMOJAMHAMUYECKOE TOXKIECTBO. JHTAJIBIIHS.

5. TepMoauHaMUYECKHI aHAIM3 KPYTOBbIX LUKIOB. [IpsiMble 1 0OpaTUMbIe LIUKIIbI.
Tepmuueckuit KITJ1 u xomoammbabINA KOIDPHUITUEHT ITUKIIOB.

6. luxn Kapno. T - s auarpamma. M3zo6pakeHue mpoiieccoB B T - s AuarpamMmax.
7. Bropo# 3aK0H TepMOAUHAMUKU. VI3MEHEHNE SHTPOIUH B TEPMOIUHAMUYECKUX
IIPOLIECCaX.

8. Tenno€MKOCTh ra30B U Ta30BbIX CMECEN. 3aBUCUMOCTh TEIUIOEMKOCTH OT
TEMIEPATYPHI.

9. M30TepMUYECKHI U U30XOPHBIN ITPOLIECCHI.

10. Annabarnslit iporiecc. Paborta B mpoiiecce.

11. PeanbHebie ra3pl. Y paBHEHUE COCTOSHUS PEATIbHBIX Ia30B.

12. Boasnoit nap. [Iponecc napoodpazoBanus. [lapamMerpsl BoJIbI, BIaXKHOTO,
CyXO0ro u

NIEPErPETOro Mnapa.

13. OnHoctyneH4aTsIii Kommpeccop. Pabora, pacxomyemas Ha cxxaThe rasa B
KOMIIPECCOPE.

14. Hukusr ABC. [uki nOopuIiHeBOro ABUTraTelis ¢ MOABOAOM TEIIOTHI IpU V =
const.

15. Iluxn mopuiHeBOro ABUraress ¢ NOABOIOM TEILIOTH pu P = const n
CMEIIaHHbBIA [TUKII.

16. Llukiel ra30TypOMHHBIX YCTaHOBOK.

17. LIMkasl MapOCUIIOBBIX YCTAaHOBOK.

18. DneMeHTapHbIe U CIOXKHBIE BUJIBI TETIOOOMEHA.

19. Termosou notok. TemneparypHoe nozie. TemepaTypHbIid TPaJUueHT.

20. OcHOBHOI 3aKOH TerIoNpoBOAHOCTH. Koa(ppuimeHT TermionpoBoiHOCTH.
21. KonBekTuBHbIi Temiooomen. @opmyna Hetotona. Koadduiuent
TEIIOOTIAYH.

22. IuddepenimanbHoe ypaBHEHUE TETUIOMPOBOIHOCTH.

23. I'pannyHbI€ YCIOBUS YPaBHEHUS TEIIOMPOBOAHOCTH. TemIonpoBOAHOCTh
IIJIOCKOM

OJIHOCJIOMHOM ¥ MHOTOCJIOMHON CTEHKH.

24. Tennonepeaaya yepe3 OJHOCIONHYIO TNTIOCKYIO CTEHKY.



IIpouenypa oueHuBaHUA

Hcnonb3yercst (QpoHTanbHBIA OOPOC, KOTOPBIM MpeAmnosiaraeT padoTy
IIpenojaBaTeasl OAHOBPEMEHHO CO BCEW ayIUTOpUEH, U IPOBOAUTHCS B BUIE
Oecenpl o BompocaM. IIpum oTOoOpe BOIPOCOB M MOCTAaHOBKE IEpes CTyAECHTaMH
YUHUTBIBAETCS CIEAYIOLIEE:

— 3a/1aeTcsl He Oosiee MATH, OHU JIOJKHBI HEMOCPEACTBEHHO OTHOCUTBHCS K
IIPOBEPSIEMOM TEME;

— (QopMynupoBka BoIpoca JOJKHAa OBITh OJHO3HAYHOW U TIOHSTHOMU
OTBEYAIOLEMY;

— HEJOMYCTUMO MpejaraTh CTyJE€HTaM BOMPOCHI, TPEOYIOIIME MHOKECTBA
OTBETOB, T.€. BOMNPOCHI OTKPBHITOW (POPMBI HIIM TaK HA3bIBAEMbIE «TECTOBBIEY
BOIIPOCHI C OTBETOM «J1a/HET».

B koHIle ompoca mpenojasarenb AAcT 3aKIOYUTENbHbIE KOMMEHTAPUU 110
Ka4yeCTBY OTBETOB BCEX CTYIEHTOB.

Kpurepun ouenkmu:

OueHka «OTJIMYHO» BBICTABJSIETCS CTYAEHTY, €CIOM JaH [OJHBIMH,
pa3sBEpHYTBII OTBET Ha IIOCTABJIEHHBIM BONpPOC, IOKa3aHa COBOKYIIHOCTb
OCO3HAHHBIX 3HAHUN 00 OO0BEKTE, MPOSABIAIONIASCS B CBOOOJHOM ONEPUPOBAHUU
HNOHSTUSAMH, YMEHUU BBIJCIUTH CYIIECTBEHHBIE U HECYILIECTBEHHBIEC €T0 IIPU3HAKH,
OPUYUHHO-CIIEACTBEHHbIE CBsi3u. OTBeT (opMynupyercs B TEpMUHAX HayKH,
U3JIOKEH JIMTEPAaTypHbIM  A3BIKOM, JIOTWUYEH, JOKa3aTelieH, JAEMOHCTPUPYET
ABTOPCKYIO MO3UIIUIO CTY/ICHTA.

OneHka «XOpomio» BBICTaBISETCA CTYNEHTY, €CIM JaH [OJHbIN,
pPa3BEpHYTBIA OTBET HA MOCTABJICHHBIA BOMPOC, I[IOKa3aHa COBOKYMHOCTh
OCO3HAHHBIX 3HAHUN 00 00BEKTE, T0Ka3aTeIbHO PACKPHITHl OCHOBHBIE MOJIOKEHHUS
TEMbl; B  OTBET€  IMPOCIEKUBAECTCA  YETKAas  CTPYKTypa,  JIOrMuYecKas
NOCIEA0BATENIbHOCTh, OTPAXKAIOIIASI CYIIIHOCTh PACKPHIBAEMBIX MOHSTHI, TEOPUH,
aBieHUd. OTBET W3J0KEH JUTEPATYPHBIM SI3bIKOM B TEPMUHAX Hayku. Moryt
OBITh JIOMYILEHBl HEOUETHl B ONPEACICHUN MOHATUN, UCIPABIECHHBIE CTYJIEHTOM
CaMOCTOSATEJILHO B IIPOLIECCE OTBETA.

OueHka «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYJEHTY, €CIU JaH MOJIHBIN,
HO HEJOCTaTOYHO IOCJIEJOBATEIbHBIA OTBET Ha MOCTABJIEHHBIA BOIPOC, HO IpPH
ATOM MOKAa3aHO YMEHHE BBIJICJIUTh CYILIECTBEHHbIE U HECYIIECTBEHHbBIE PU3HAKU U
MPUYMHHO-CJIEICTBEHHbIE CBS3H. OTBET JIOTMYEH W HM3JI0KEH B TEPMHUHAX HAYKH.
Moryr ObITh nomyiieHbl 2-3 OHMOKHM B ONpPENEICHUMM OCHOBHBIX IOHSATHUH,
KOTOpBIE CTYIEHT 3aTPYIHSAETCS UCIIPABUTH CAMOCTOSITEIIBHO.

OneHka «HEYIOBJIETBOPUTEIILHO» BBICTABISIETCS CTYAEHTY, €CIM JIaH
HEMOJHbIA OTBET, NPEJCTABISIIOIIMM COOON pa3po3HEHHBIE 3HAHUS IO TeMe
BOMNpPOCAa C CYHIECTBEHHBIMU OWIMOKaMH B ompexaeneHusix. [IpucyrcrByror
(parMeHTapHOCTb, HEJIOTUYHOCTh U3NOXKEeHUs. CTyAEHT HE OCO3HaeT CBS3b
JAQHHOTO TIOHATHSA, TEOPHM, SBJIEHUS C JPYTMMHU OOBEKTaMU JUCLMILIMHBL.
OTCyTCTBYIOT BBIBOJIbI, KOHKPETH3allMs M JIOKA3aTE€IbHOCTh H3JIOKEHHS. Pedb
HerpaMoTHasi. JlONMOJMHUTENBHBIE W YTOYHSIOIIME BOIPOCHI IPENOJaBaTelisi He



IMPUBOJAT K KOPPECKOUHU OTBCTA CTYACHTA HC TOJBKO Ha MMOCTaBJIICHHBIN BOIIPOC, HO

" Ha JpYTruc BOIIPOCHI JUCIHITINHBI.

BOHp OCBI K 3a49€Ty

HaumeHnoBaHue KOMIICTCHIIN

Bomnpocsr

OIIK-3

Crnioco0eH MCIoap30BaTh 3HAHUS
WHXCHEPHBIX MPOILIECCOB ITPU PEIICHUN
poQeCCHOHANIBHBIX 3a/1a4 U
IKCILTyaTaI[ii COBPEMEHHOTO
TEXHOJOTHUYECKOro 000pYyI0BaHUS U
npuOoOpoB

. IlepBbIit 3aKOH TEPMOJAVHAMUKU.

Buyrpennsis SHEPrus u pabora
W3MEHEeHUsT o0bemMa.  AHAJIUTHYECKOE
BBIpaKCHUE l1-oro 3aKOHa
TEPMOANHAMUKHU Y€PE3 SHTAIBIHIO.

. [lomatponubii  mpouecc.  M3meHenus

BHYTPEHHEH SHEPIHH, DHTAJIBIIHHY,
sHTporuu. Paborta mpormecca. Temora,
y4JacTBylomiasi B mpotecce. M3o0paxenue
nportecca B P-V u T — S koopawHarax,
IPY Pa3HBIX MTOKA3aTEISIX TOTUTPOIIBL.

. Tenmoemkocth. OCHOBHBIC OIIpCaCICHUA.

MaccoBasi, 00beMHass HW  MoOJsIpHAs
TEIUIOEMKOCTH  Tra3oB. HcTuHHas u
CpeAHsisl TEIIOEMKOCTH. AHAJIUTUYECKHUE
BBIPKCHHUS IS TETJIOEMKOCTH.
3aBUCHUMOCTh OT TeMIEpaTyphbl.

. Jlmarpamma H-d BaaxkHoro Boszmgyxa.

OrnpeneneHre OCHOBHBIX — IOKa3aTesei
BJIQYKHOT'O BO3/1yXa IO AUarpamme.

. AnnabaTHbIN npolecc. N3menenune

BHYTPEHHEN DHEPruu, SHTAIBIINUU, padoTa
mpoiiecca, u3oopaxenue nporecca P-V u
T-S koopauHaTax.

. Cxema mapocuioBoit ycraHOBKU PeHkuHa.

N300paxenus nmukina Peakuna B T-S u PV
KOOp/IMHATAX. Bripaxenue IS
tepmuueckoro KIIJ[ u ero anamms.

. Bropoii 3aKOH TEPMOJAVHAMUKH.
Kpyroseie TEPMOJIMHAMHYECKUE
ITPOLIECCHI-LINKJIBL, MOHATHUS 0
TEPMHUYECKOM K.ILJI.. CaoiicTBa

00paTUMBIX U HEOOPATUMBIX ITUKIIOB.

. Bmaxxubeiii Boznyx. [lapamerpbl Bina)xHOTO

Bo3ayxa. H-d gmarpamma  BIakHOTO
BO3/yXa.

. BHYTpeHHsI1 SHeprusi HMACAIBHOIO U




peabHOTO Ta30B.
10. BimsgHMe HAYAJIBHBIX ©W KOHEUYHBIX
napameTpoB Ha Tepmuueckuil KIIJ[ nukia

Penkuna. [Tyt IOBBILIECHUS
SKOHOMUYHOCTH MapOCHIIOBBIX
YCTaHOBOK.

11. Pacuer TEPMOJIMHAMHYECKUX

MPOIIECCOB BOASHOTO Tapa ¢ TOMOIIBIO
tabui 1 H-d nuarpaMMel.

12.  OcHoBHbIE MTOJI0XKEHUS TEOPUU
IIOrPAHUYHOI'O0  CJIOA. YpaBHeHue
TEIJIOOTIauYd Ha TpaHHWIE T[OTOKAa U
CTCHKH.

13. Kommnpeccopsl. [ukibl uaeanbHOTo
OJTHOCTYIEHYATOr'0 U MHOTOCTYIIE€HYATOrO

KOMIIPECCOPOB. [IpeumymiecTBo
MHOTOCTYIIEHUATOr0 CXKaTHSl.
14. BonasHoi nap. ITponecc

nmapooOpazoBanuss B PV um TS
koopanHarax. [{ukin Penkuna.

15. Bnaxubiid BO31YX. OcHoOBHBIE
napameTpabl, XapaKTepU3yroIIme
COCTOSIHUE BJIQXXKHOI'O BO3/1yXa.

16. VYpaBHeHus OCHOBHBIX
TEPMOJNHAMHYECKHUX ITPOLIECCOB.

17. OpHocTyneH4aThIi KOMITPECCOP.
N300paxkeHne MHAMKATOPHOU AUarpaMMbl
kommpeccopa B P-V  koopnunarax.
[Tpon3BOAUTENBHOCTD KoMIIpeccopa.
BinsitHue  KOHEYHOro  JaBJCHHUS  Ha
MPOU3BOIUTEIBLHOCTh KOMIIPECCOPOB.

18. PekynepartuBHbIE  TEMJIOOOMEHHHUKHU.
N3menenne temnepaTryp TEIUIOHOCUTEIEN
I CXEMbl JBWIKEHHS - TPSIMOTOK.
OrnpeneneHne CpeTHEr0 TEMIIEPATypPHOTO
Haropa W BEJIMYMHBI TEIUIONEPEIAIOIIEN

MTOBEPXHOCTH.

19. Pacuer pEKyIepaTUBHBIX
TEMI000MEHHUKOB.

20.  Ilpeamer TEXHUYECKOU

TEPMOJIMHAMUKH U €€ 3aJauH.
21. TemnnonpoBomHOoCcTh. 3akoH Dypbe,
busnueckuit  cMmbicn  kodduimenta
TEIUIONPOBOIHOCTH.
22. Tennonepenaya yepe3 MHOTOCIONHYIO




MJIOCKYIO CTCHKY. VYpaBHeHue
TEIUIONPOBOIHOCTH.

23. ®akTophl, BIUSIONIME HA TEIIO00OMEH
IIPU KOHJCHCALIUU U KUIICHUHU.

24. Tennonepenaya. YpaBHeHUE
Terionepeaadyd,  (PU3NYECKH  CMBICI
Kod(puLeHTa TerIonepe1ayn.

25. TemmonpoBOIHOCTh MJIOCKOW CTEHKH.
YpaBHEHHE TETIOBOTO MOTOKA.

26. VYpaBHEHHS, TOJOKCHHBIE B OCHOBY
pacueTa  TEIJIOOOMEHHBIX  allaparoB.

[Topsilok  KOHCTPYKTHBHOTO pacuera
TEMI000MEHHUKOB.

27. PexynepaTuBHbIE  TEMJIOOOMEHHHUKH.
Pacuer [IOBEPXHOCTHU Harpesa

PEKYIIepaTUBHOTO TEMJIOOOMEHHUKA.

28. Temnnonepenaya yepe3 MHOTOCIONHYIO
IJIOCKYI0 ~ CTeHKY. BbIpaxkenuss  mis
IJIOTHOCTH TEIUJIOBOTO MoTOoKa. DakTophl,
BIIMSIIOIIINE Ha Kod(ppunueHT
TEIJIONPOBOTHOCTA MaTEPHUAJIOB.

29. TenmnonpoBOAHOCTh IWJIMHIPUYECKOM
MHOT'OCJIONHON CTE€HKH. BbIpaxkeHue s
MJIOTHOCTU TEIJIOBOT'O MOTOKA.

30. Temnonepenaya. [Iporekanue
nponecca Temtonepenadn. DOU3NUECKUN
CMBICT Koa(dduieHTa Temionepesayn Ha
OCHOBAHUU aHAJIM3a Pa3MEPEHHOCTH.

31. Cnoxupiii TemiaooOMeH. IloHsaTus o
kod(ppunmentax termooraadu. OcHOBHOE
pacyeTHOE ypaBHEHUE.

32. CnoocoOsl nepeaayu TEIJIOTHI:
TEeTJIONPOBOTHOCTD, KOHBEKIIHS 5
TEIJIOBOEC  M3JIy4eHHE —  OCHOBHBIC

pacueTHbIC BBIPAKCHHUS I IUIOTHOCTH
TEIJI0BOI0 ITOTOKA.

33. TemmonpoBOgHOCTE. Omnpenenenue
IUIOTHOCTH  TEIUIOBOIO  ITOTOKA  4epe3
MHOTOCJIOMHYIO IUIOCKYIO CTEHKY.




IIpouenypa oueHuBaHus 3a4eTa

3ayer npoxoAuT B (opMe TECTUPOBAHMS MCIIOJIb30BAHUEM 3JICKTPOHHOU cpenbl Ims-test.
B cooTBetcTBUM ¢ pacniucaHueM (TpaduKoM TPOMEKYTOUYHON aTTECTAI[MH) OTKPBIBAETCS IOCTYII
K TIPOXOXKJEHUIO TECTUPOBAHMS 1 BCEX CTYAEHTOB TIpynmbl. CTYIEHTY NpenoCTaBiIseTCs
nepBast MOMNbITKA JUIMTEIbHOCTHIO B 40 MUHYT Ha pelIeHre TECTOBOIO 3aJaHUs, COCTOSIIETO U3
30 Bompocos. [Iocie 0TBETOB Ha TECTOBBIE 3aJaHus, CTYACHT 3aBEpLIAECT MEPBYIO MONBITKY. He
MeHee ueM depe3 10 mocie 3aBeplieHus IepBoi MOMbBITKU, CTYJEHTY IPEAOCTABISAETCS BTOPas
MOMBITKA JUIMTENBHOCThI0 B 40 MMHYT Ha pelIeHHMe TECTOBOrO 3ajaHusd, cocrosiero us 30
BonpocoB. Ilocine oTBETOB Ha TeCTOBBIE 3a/laHUs, CTYAEHT 3aBEpILIAET BTOPYIO MONBITKY. Ilpn
OLIEHKE pEIIeHUs] TECTUPOBAHUS YUUTHIBACTCS HAUIYUIIUN pe3yIbTaT.

OneHka BbICTaBIsETCS

«3aUTEHO», €CIM HaWilydllas T[OMbITKa pEeLIeHUs] TECTUPOBAHMS XapaKTepU3YyeTCs
pe3ysbraToM He Huke 50%);

«HE 3a4TEHO», €CIM pe3yJbTaT HaWIyylled TMONBbITKM pelIeHUs TECTUPOBAHUS
XapakTepusyercs pe3ysibTaToB MeHee 50%.

[IIxana oueHuBaHud 3a4eTa

OrneHka Omnucanue

3a4TeHO Haunnyummii pe3ynbrar TectupoBanusi: He MeHee 50%

He 3auTeno Hannyuymmii pe3ynpraT TectupoBanusi: MmeHee 50%




3AJIAHMSA JJ151 KOHTPOJIBHOM PABOTHI

3aoaua 1. I'a3 maccoit m= 1 umeeT HayaJgbHBIC MapaMeTpbl - AaBieHue Pi u
Temrieparypy ti. [lociie monuTponHOro U3MEHEHUs COCTOSIHUS Ta3a 00BEM €ro cTanl
V> nasnenne P,. Onpenenuth HadanpHbIM 00beM V1, KOHeUHYIO0 Temmepatypy Ta
ra3a, nokasareib MNOJUTPONbI N, TermnoéMKocTh nponecca C, paboTy pacimpeHus
raza {, u3meHeHnue BHyTpeHHeW HHeprum AU u usMeHeHue HHTponuu AS.
OnpenenuTs 3T K€ BEIUYHMHBL, €CJIM U3MEHEHHE COCTOSHMS ra3a MPOUCXOIUT MO
H30TEepPME JI0 TOTO € 3HA4YeHUs KOoHedHoro o0béma Vo, Caemarh W 3amucarh
BBIBO/JIbI 10 MOJYYEHHBIM pacu€THbIM JaHHbIM. [lokaszats npoueccel B P-V u T-S -
auarpaMmax.

KonTponbnsiii Bompoc. KakoBbl o0mias ¢GopMynMpoBKa M MaTeMaTH4ecKOe
OIpe/IeNICHHE MEPBOro 3aKOHA TepMoaAnHaMUKK? JlaiiTe onpeaeieHne U 0ObSICHUTE
(bu3MUecKyl0 CYIIHOCTh BEJIMYMH, BXOASIIMX B YypaBHEHHE IIEPBOrO 3aKOHA
TEPMOJUHAMHUKHU.

3aoaua 2. OnpenenuTh mnapaMeTpbl pabOyYero Tejla B XapaKTEPHBIX TOYKax

U/ICaJIbHOIO 1MKJIAa MOPIIHEBOrO JBUTATENS ¢ U30XOPHO - M300apHBIM MOJBOJIOM
TEMJIOThl (CMELAHHBIM LMKI), €CIM W3BECTHbI AaBieHue Pi1 m Temmeparypa i
pabouero Tena B Hauasie ckatus. CTeneHb CXKaThus &, CTENEHb MPEJBAPUTEIHLHOTO
pacuIMpeHust p, CTEIECHb MOBBIIICHUS JAaBICHUS 3aJaHbl A .
Onpenenuts pabOTy, MNOJY4aeMyl0 OT IHMKIJA, TOJABEIEHHYIO MU OTBEJIEHHYIO
teriory, tTepmuueckuid KIIJ nukna M W3MEHEHHE DSHTPONHM  OTIEIbHBIX
MPOIIECCOB IMKIA. 3a paboyee TeNo MPUHATH BO3AYX, CUUTAs €ro TeIJIOEMKOCTh B
pacy€THBIX HWHTEpBalax TeMmeparyp mnoctogHHo. Iloctpouts Ha "mMusuH-
MeTpoBKe" B MaciTabe 3TOT UK B KoopauHatax P-V u T-S. JlaTe k nmomydyeHHbIM
rpaukaM COOTBETCTBYIOIINE MOSICHEHUS.

Kontposnbnsiii Boripoc. [IpuBenutre ocHOBHBIE (POPMYIUPOBKH BTOPOTO 3aKOHA
TEPMOJNHAMHUKHU.

3aoaua 3. Tlloka3zaTb CpaBHUTEIBHBIM  PACUETOM  IEIECOOOPA3HOCTH
OPUMEHEHUE TIapa BBICOKMX HAYaJIbHBIX IApaMETPOB M HU3KOIN0 KOHEYHOI'O

JaBJIEHUs HA MPUMEPEe MapOCUIOBOM YCTaHOBKH, paboTaronieit no uukiay Penkuna,



ONpe/eNIuB pacroiaraeMbiii  Teruonepenan, tepmudeckuid KIIJI 1mukna u
yIENbHBIA pacxoi mapa A ABYX Pa3IMYHbIX 3HAUEHUN HAYAIBbHBIX U KOHEUHBIX
rapaMmeTpoB Mapa.

VKka3aTb KOHEYHOE 3HAUYEHHE CTENEeHM CYXOocTH. M300pasuth cxemy
OpOCTEHIIe MapoCUIOBOM YCTAaHOBKM W JaThb KpPaTKOE ONHUCAaHHE €€ padoThI.
IIpencraButrh mukn Penkuna B guarpammax P-V u T-S. 3agauy pemars ¢
nomoiibo H-S nuarpaMmsi.

[IpencraButh rpaduueckoe penienue 3anauu B H -S muarpamme.

3aoaua 4. Onpenenuts NOTEepH Tema 3a 1 yac ¢ 0IHOro MeTpa JJIMHBI TOPHU30H -
TAJIbHO PACMOJOXKEHHOW IWIMHIPUYECKON TpyObl, OXJIaXXAaeMOW CBOOOIHBIM
IIOTOKOM BO3/yXa, €CJIM M3BECTHBI HapyHbI nuamerp d TpyObl, Temmeparypa
CTEHKHU TpYyOHI IC TemMneparypa Bo3ayxa ts B IOMEIIEHUH.

KonTtponbnueiii  Bompoc. Kakumu OCHOBHBIMU — O€3pa3MEpPHBIMH  YUCIAMHU
(KpUTEepUsIMH) TOAOOMS OINpeAesieTcss KOHBEKTHBHAs TEIUIoNepeaadya U KakoB
(UBUYECKUI CMBICH ATUX YKCEN oA00us?
3aoaua 5. 1lnockas crajabHasi CTEHKA TOJIIMHONW OC OMBIBAETCS C OJHOW CTOPOHBI
rOpsS/YMMH Ta3aMM C TEMIIEparypou ti, ¢ Ipyroi CTOPOHBI BOJOW C TEMIIEpATypOr
t>. Onpenenuts kodhdunmenT temtonepenaurn K oT ra3oB K BoOJE, yAETbHBIN
TEIJIOBOM MOTOK (] U TeMIlepaTypbl 00€HX MOBEPXHOCTEN CTEHKH, €CJIM W3BECTHBI
KO3(h(OUIMEHTHI TeIUIonepeaurl OT Tra3a K CTeHKE ol W OT CTeHKH K Bojae 02;
koa(duiuent TernonpoBoaHocTu ctanmu Ac=58 BT/(MK). Onpenenuth Takxke Bce
yKa3aHHbIE BBIIIE BEJIMYWHBI, €CIM CTEHKA CO CTOPOHBI BOJBI MOKPHITA CIOEM
HAKHUIK TOJIUHON OH; KO PHUIMEHT TeraonpoBoaHocTH Hakumu An= 1 B1/(MK).
JlJ1g yKa3aHHBIX BapUAHTOB MOCTPOUTH AMIOPHI Temmepatyp oT t1 10 t2. OOBSICHUTD
B 4EM 3aKIIFOYAETCS BPE OTJIOKEHUSI HAKUIIA CTAIBHBIX TOBEPXHOCTSAX HArpeBa.

KoHTpomibHsIii Bonpoc. B 4ém paznnune Mexay Ko3pPpuuueHTaMmu TeriooTaauu

" TCIUIOIICPCAauu, U KaKOBa CBA3b MCIKAY HUMMU.



Tabnuia 1- Homepa BapuaHTOB, BKJIIOUaEMBbIX B 3ajaHue (3agayda) 1

5. AHAUBUY AJIBHBIE 3AJIAHUSA 1J151 KOHTPOJIbHOM PABOTHI

Bapuant Pon (.0 P, m, P, Vo,
3a1aHud rasza krc/cm? | kr | krc/cm? | Me/kr
1 BO3/TYX 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 51 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
Ta6uua 2- HoMepa BapuaHnTOB, BKJIIOYAaEMbIX B 3a7aHue (3a1aya) 2
Bapuant Py,
3aII[)aHI/I$I Kre/cM? b, ‘ P .

1 0,8 87 7 1 3,2

2 0,9 45 13 2,2 1

3 0,85 57 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 14

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

Tabnuna 3- Homepa BapraHTOB, BKJIIOYaeMBbIX B 3ajaHue (3a71a4a) 3

[Tapamerpsl mapa 1 Bap. | [Tapamerpsl napa 2 Bap.
Bapuant

P1, 0 Po, P1, . Po,
3aaHus t1,°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 Nl o O & W N|

294 | 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
12 294 | 400 | 0.98 294 | 400 | 0.039
13 294 | 400 | 0.98 294 | 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

Tabmuua 4- Homepa BaprnaHTOB, BKJIIOYAEMBIX B 33/1aHue (3a1a4a) 4

Bapuant d, tc ts
3a[aHuUsl MM °C °C
1 17 100 15
2 21.3 150 20
3 26.8 200 25




4 33.5 250 30
5 42 300 15
6 48 350 20
7 60 400 25
8 75.5 450 30
9 S7 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




Tabnuia 5- Homepa BapuaHTOB, BKJIFOYaEMBIX B 3a7jaHue (3a1a4a) 5

Bapuant 0, | OH, o a, t1 t2

samapus | MM | mm | Bml (MZ K ) Bm | (MZ K ) 0C oC
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 5 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 BBHITIOJTHEHHSI KOHTPOJBHOM pPaOOTHI OCYIIECTBISIETCS IO KaxXIOH
3amadye B OTNENBHOCTH. B ciydae HeBBIMOMHEHHsS Oojiee 2 TYHKTOB TpeOOBaHWI
Ka4yecTBa BBIMTOTHEHUS KOHTPOIBHOU pabOoThI, 3a/1a4a CYUTACTCS PEIICHHON HEBEPHO.

Kputepun orieHnBaHus:

- (TIOJIOKUTENBHAS - €CIM BCE 3a/JIaHUs] KOHTPOJIBHOM DPAaOOTHI BBITIONHEHBI
BEPHO COTJIACHO TPEOOBAHUH OIEHKU KaueCTBA BBITIOTHEHHSI KOHTPOJIBHOU pPaOOTHI;

- «OTpHLATENBHAS» - €CIM XOTs Obl OMHO 3aJaHWe KOHTPOJIBHOH pPabOThI
BBITIOJTHEHBI BEPHO  COMJIACHO TpeOOBaHWI OIIGHKM KAa4yecTBa  BBIMIOJHEHUS
KOHTPOJILHOM PaOOTHI.

IIlkana oneHMBAHUSI KOHTPOJbHON padoThI

OrneHka Onucanue

BCE 3aJIaHUsI KOHTPOJIbHOU PabOThI BHIIOJIHEHBI BEPHO COTJIACHO

ITonoxurenpHas N o
TpeOOBaHMIT OIECHKH KAYeCTBA BHIMOJIHECHUS KOHTPOJIbHOW pabOTHI;

XOTS OBl OJTHO 3aJJaHUE€ KOHTPOJIBHON PabOTHI BHIMOJIHEHBI BEPHO
OtpunarenbHas COTJIaCHO TpeOOBaHMUH OLIEHKU KauyeCTBA BBHITTOJHEHUS] KOHTPOIbHOM
paboThI;




