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[Ipu pazpabotke paboueii mporpaMMbl y4eOHOH TUCHUIUIMHBI B OCHOBY HOJOXKEHBI:

1) ®I'OC BO no nanpasnenuto noaroroBku 20.03.01 «TexHnocdepHas 0e30MaCHOCTE)» yTBEP)KICHHBIH
MuHHCTEpCTBOM HayKH U Bbiciero oopazoBanust PO «25» mas 2020 r., npukas Ne 680

2) Y4eOHbIN MJIaH OCHOBHOW 0Opa3oBaTellbHOM mporpamMmbl TexHocdepHas 6€301MacHOCTh MPo-

¢unb «lloxapuas 6e3omacHocTh " 0100peH Yuenbim coBeroM GI'BOY BO I'AY Cesepnoro
3aypanbs ot «27» mas 2021r. IIpoTokos Ne 11

PaGouass mporpamma y4eOHOM AMCHMIIIMHBI (MOAYNsl) ofoOpeHa Ha 3acelaHuHM  Kadeapsl

OHeproobeciedeHs! celbCKoro xo3siicTa ot «2» urons 2021r. [Iporokon Ne 6

Aoy

W.o.3aBenyrommii kadenpoit & A.C.Kusypos

Pabouas nporpamMma yueOHOM JUCIMILTHHBI (MOIYJIs1) 000peHa METOANYECKON KOMHCCHUEH HHCTUTYTA
oT «8» wmrons 2021r. [Iporoxon Ne 7a

[Ipencenarens METOIUIECKON KOMUCCHH MHCTHTYTA, e '-/’-*{;_ - O.A.MemnsgkoBa
Pa3zpaboTuux *:

CraBunkuii A.B., ctapmmii mpernoaBaTens
Kageapsl YHEProodecTedeHns CENbCKOro X03sHCTBa

JAupekTop MHCTHTYTA: // &5 T.A. lopn




1. Hepeqeﬂb MJIAHUPYEMBIX PE3yabTaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCCHHBIX C
IMJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJILHOI7l MMporpaMmmbl

Koo [lepeueHp TuIaHUPYEMBIX
Nuaukatop 10CTUXEHUS
Komne- | Pe3ynbTarsl OcBOEHUS pe3ynbTaTOB OOYUEHHUS 110
KOMIICTCHIINN
meryuu JUCHUITIIUMHE
3HaAmMb:
criocoben - 3aKOHBI TEPEHOCAa TEIUIOBOM
YUUTBIBATD SHEPTMH ¥ MAacChl BEIIECTRBA,
COBDEMEHHBIC BEJINYNHBI XapaKTEePU3YIOIIHE
p MIPOIIECCHI TEIUTONEepeHOCca
TCHIACHIMH Pa3BUTHA TEILIONPOBOIHOCTEIO,
TEXHUKU U KOHBEKIIMEH, N3TydECHHEM.
TEXHOJIOTHH B W16 " - OCHOBHBIC (POPMYJIBI M 3aKOHBI
-Oonk-1 VICIIOJIb3yeT TETIOTEXHUKH
obnactu
- 3HAHUS OCHOBHBIX 3aKOHOB YMETh.
TeXHOC(hEepHOI
530 IACHOCTIL TeTTI0(U3UKY IS PEIICHUS -OnpeensITh
7 TUIIOBBIX 337124 B 00IACTH TEPMOIMHAMHYCCKHIE TapaMeTphl
HU3MEPHUTECIIBHOU 1 PO (i)eCCI/IOHaJ'ILHOf/'I COCTOSTHMSI.
BBIUUCIIUTEIbHON p o - HCIIOJIb30BaTh 0Aa30BBIC 3HAHMUS
OTIK-1 TeXHUKH JIEATEILHOCTH € Pa3pabOTKO# | g ofmacti Temmorexmmkn s
HH Q)OpMaHI/IO;—IHI)IX TCXHUYCCKUX pemeHHﬁ, B SKCILTyaTaluuu TEIUIOOOMEHHBIX
o TOM YHCJIE C anmnaparos.
TCXHOJIOTUHU IIPHU .
P HCII0JIb30BaHHEM BAAJCTD:
PEIICHHUU THIIOBBIX -MCTOJaMHM  TCOPETHUYCCKOro U
3a7a4 B o0ylacTi I/IH(i)OpMaHI/IOHHO- DKCIIEPUMEHTAIIEHOTO
. | KOMMyHHUKallHOHHBIX OoIpeeNeHus BEJTMYHMH
npohecCuoOHATBHON 8
TCXHOJIOTHH. HUHTEHCUBHOCTH TCILIOBOI'O
JCATCIIbHOCTH,
MOTOKA, TEIUIONPOBOJHOCTH U

CBSI3AHHOM C 3aIUTOUN
OKpY)Karollen cpeibl
H o0ecrieueHuEM
0e30I1acHOCTH
yeJioBeKa

KOHBCKIIWH.

2. MecTO TUCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHON NMPOrpamMMbl

JlaHHast TUCIUIUIMHA OTHOCUTCS K boky 1 ob6s3amenvroll 4acTu 06pa3oBaTENbHOI Mpo-

IpaMMBI.

JUis m3ydeHus AMCLUUIUIMHBI HEOOXOIUMBI 3HAaHMS B OONACTH: Mamemamuku, Qu3uxu,
HAYepMamenbHOU 2eoMeMmpuU. UHHCEHEPHOU ePaduKuU.

Tennomexuuxka  SBISETCS  NPEALIECTBYIOMIEH  AMCUMIUIMHOW 111 AMCLUIUIMH:
MEeKMPONPUBOO U IeKMPO0OOPYO08aHIUe, MAUUHBL U 000PYOOBAHUE 8 HCUBOMHOBOOCTEE.

JucuuruinHa u3ydaercs Ha 3 Kypce B 5 cemecTpe Mo o4HOM dopme oOydeHusi, 3 Kypce
B 6 cemecTpe — 3a049HOM opme 00ydeHHUS.



3. O0beM JUCHUILIMHBI M BUbI y4e0HOH padoThI
OO111ast TPYI0EMKOCTh AUCIHUILTUHBI cocTaBiisgeT 108 yacoB (3 3aueTHBIC €AUHUIIBI).

Bun yuebHo# paboTh Ounast popma 3aouHas Gpopma
CeMeCTp CeMeCTp

B 6

AyIMTOpHBbIE 3aHATHS 48 12

(Bcero)

B toMm uucne: - -

JICKITMOHHOTO THIIA 32 8

CeMHHaApCKOTO THUTIA 16 4

CamocrosiTesibHas padoTa 42 78

(Bcero)

B tom uucne: - -

[TpopaboTka marepuana 30 66

JIEKITMH, TTOATOTOBKA K

3aHITHIM

CamMmocTosATenpHOE U3ydeHne 4

TEeM

Pedepar 4 -

KoHTposbHbIe paboThI 4 12

Bun npomexyrodunoi JK3aMeH JK3aMeH

aTTecTaluu (3a4er, IK3aMeH) 18 18

OO6mast Tpy10€MKOCTb:

4acoB 108 108

3a4YCTHBIX CAMHUIL] 3 3

4. Conep:kaHue QM CHUNINHbBI

4.1. Conepxanue pa3iesioB JUCUUIIIIMHBI

Ne HaumenoBanue pazzaena Coneprkanue paszaena
n/m UCIATIINHEI
1 2 3
1. Texnuyeckas [IpeaMeT TexHUYIECKON TEPMOIMHAMUKH U e¢ MeToabl. CBA3b
TepMOANHAMMKA TEPMOAWHAMUKY C APYTUMH OTPACIAMH 3HaHUH. OCHOBHBIE 331441

Kypca. Pabouee Tero. OCHOBHBIE TapaMeTPhl COCTOSHUS.
TepmoanHamMuueckas cucteMa. PABHOBECHOE U HEPaBHOBECHOE
cocTosiHUS. Y paBHEHHE cocTossHUS. Termrora u pabora Kak GopMbl
repeaayu SHeprun. TepMmoanHaMudeckuii mporece. OopaTuMbie U
HeoOpaTuMbIe mporecchl. Kpyroseie mpomeccs (IIAKIIB).

CMmecn wumeansHbIX rasoB. CriocoObl  3amaHMsl cocTaBa  CMECH.
CooTHOIIIEHNE MEXIy MacCOBBIMH U OOBEMHBIMH TOJISAMH. BpramcieHus
MaccoBbIX M OOBEMHBIX MAOJel. BpuucieHne mapamMeTpoB COCTOSHHS
cmecu. OmpeneneHne KaXymercs MONEKYISIPHOW MacChl W Ta30BOM
TIOCTOSTHHOM CMECH.

TemnmoemkocTs. MaccoBasg, oOBeMHass W MOJSApHAS TEIUIOEMKOCTH.
TermoeMKoCTH TpH TMOCTOSHHBIX 00bEMax W JaBICHUSIX. 3aBHCHMOCTH
TEIUIOEMKOCTH OT TeMHeparypbl W faBieHus. CpemHssi W HCTUHHAS
TerIoeMKOoCcTH. POpMyIBI M TaOIUIBI IS ONPEeNICHNST TEIUIOEMKOCTEH.
TermoeMKoCcTh CMECH HIEANBHBIX Ta30B.

IepBerii 3akoH TepMomuHaMHKH. CymHOCTh 3akoHAa. DopMyIHpOBKH
3aKOHA. AHAINTHYECKOE BBIPAXKEHHE 3aKOHA JJISI OTKPBITHIX M 3aKPBITHIX




cucteM. OrmperneneHrie padOTHl W TEIUIOTHl Yepe3 TEPMOIMHAMUYECKHE
napameTpsl coctosaus P - V- muarpamma. OHTaIbIHL.

Bropoit 3akoH TepMomuHamMukyd. OCHOBHBIE (DOPMYIHPOBKH 3aKOHA.
AHanuTHYeCKOE BBIpaXKeHHE 3aKoHa. DHTponus. TS - quarpamma.

OOmpe TOHATHS O TepMOAMHAMHYECKOM Iponecce. OOmme MeToabl
WCCIIEZIOBAaHMSl  IIPOLIECCOB W3MEHEHHS COCTOSHHS pabodymx  Tedl.
Wzobpaxkenne mpoueccoB B KoopauHatax pv U Ts. OcHOBHBIE
TepPMOJIMHAMHYECKHE TIPOLIECCHI: H30XOpHBIH, n300apHBbIi,
W30TEPMHUYECKUH, aauabaTHBIM, KaK YacTHbIE CIy4aW MOJUTPOITHOTO
npoliecca.

OO01miee MOHATHE O KPYroBOM mporiecce. [IpsMoil M OOpaTHBIA ITUKIIBI
Kapno, wux anamu3. Tepmomunamuueckuii KIIJI u xoioauibHBIN
KO3 PUILIMEHT.

Luknsl nurareneit BHyrpenHero cropanus (JIBC). LIukisl ¢ M30XOpHBIM
¥ n300apHBIM TIOABOJAMHU TeIIOTHl. V300pakeHne HUKIOB B pv U Ts
JuarpaMmax

Tepmoaunamuueckue u skcepreruueckue KIIJ[ nuknoB. CpaBHUTENbHBIN
ananu3 nukios J[BC.

[uknsl ra3zorypOuHHBIX ycraHoBOK (I'TY). Lluknbl ¢ W30XOpHBIM M
M300apHBIM TOABOJAMM  TeIUIOTHL. PereHepatuBHble IWKAbl [TY.
H3o0paxenne umkinoB B pv u Ts auarpammax. TepMopnHaMudeckue M
skceprerndeckue KIIJ mukmnoB. CpaBHuTENbHBIN aHanu3 ukioB ['TY.
Lukn wuaeansHOro Kommpeccopa. Kilaccudukaims KOMIIpeccopoB U
NpuUHIUI uX nedctBus. MHaumkaTopHas nuarpamma.. M3orepmuueckoe,
anuabaTHOE M TONUTpONHOE ckarue. llomHas paboTa ¥ MOLIHOCTH Ha
NpUBOA  KoMmImpeccopa. MHoroctynenuyartoe cxarue. V3zoOpaxkeHue
TEPMOANHAMHUYECCKUX ITUKIIOB B pV U Ts JuarpaMmax.

[lMKnbl  XOMONWIBHBIX — YCTaHOBOK. Kitaccuukalus — XONOAMIBHBIX
ycraHoBOK.  Paboune  Ttema.  XomoawnbHeli  Kod(GduIMEHT U
XOJIOLOIPOU3BOAUTEIBHOCTD. . Tukn BO3JYLLIHOM XOJIOTUIIBHOM
ycTaHOBKH. [IMKJIbI MapoOBOM U KOMIIPECCHOHHOW ycTaHOBOK. [ToHsiTHE 00
a0COPOLIMOHHBIX U MAPO3KEKTOPHBIX XOJIOAMIBHBIX YCTAHOBKAX.
TerunoBoit Hacoc. [puHIun paboTel TeruioBoro Hacoca. Konauimonep.
duznyeckoe cocrosiHue BenlecTsa. [Iporecc napoodpazoBanus B pv u Ts
KoOpIMHaTaX. TepMoAMHAMHUYECKHe TaOJIMIBI BOABI U BOISHOIO Iapa.
Pacuer TepMomMHaMHUUYECKHX IIPOLIECCOB BOASHOIO Mapa C IOMOIIBIO
tabmuy u hs guarpammbl. lIpuHOMNMAnIbHAas cxeMa MApOCHIOBOM
yctaHoBKH. Ilukn PenkuHa. BrusHMe HadalbHbIX M KOHEYHBIX
napametpoB Ha Tepmudeckuii KIT/I mukna Penkxunna. M300pakenne nukia
B Ts u hs gmarpammax. Ilytu moBbImIeHUS 3KOHOMHUYHOCTH
MapOCHJIOBBIX YCTAHOBOK. Terio(pUKAI[MOHHBIN UK.

OmnpeneneHue moHATHUS «BnaxHslii Bo3ayx». OCHOBHBIE BEIHYMHB,
XapaKTepU3YIOIINEe COCTOSHUS BIAXHOTO Bo3ayxa. hd mmarpamma
BIIAJKHOTO BO3A4yXa. Pacder OCHOBHBIX IPOIECCOB (IIOAOTPEB, CYINKA,
CMECH BO3/1yXa U Pa3INYHBIX IAPOB).

Teopusi Ten1006MeHa

[Ipenmer " 3ama4d  TEOPHH. 3HaueHne TEII000MeHa B
CEIbCKOXO3SIUCTBEHHBIX W MPOMBIIUIEHHBIX —Iponeccax. OCHOBHBIE
MOHATUS U OIIPECIICHIIS. Crmoco0pl  mepeHoca  TEIUIOTHI:

TETIONPOBOJHOCTh, KOHBEKIMS M u3idydeHHe. OCHOBHbIE TOHATHSA H
ompenenenus.  3akoH  Dypre.  duddepenimansHoe  ypaBHEHHE
TETUTOTIPOBOTHOCTH. Koadpdrmment TEIUIOTIPOBOTHOCTH.
TemionpoBOAHOCTh OJHOCIOWHOM M MHOTOCIOWHOM IUIOCKMX CTEHOK,
OWTAHAPIIECKON U CPEepHIeCKON CTEHOK.

KonBekTuBHBIH TemnmooOMeH. OCHOBHBIE TIOHSATHA W OIPEICICHHS.
Ypasuenne HetoTona-Puxmana. KosddumnmenT Termmoornadm.
Termoobmen wm3nydenneM. OCHOBHBIE TIOHATHA M ONpPEIETICHUSL.
TemnoBoit 6aaHC TyIUCTOro TEII000MeHa. 3aKOH TEIUIOBOTO M3ITYIEHUS.
TernooOMeH U3IydeHneM MEKAY TeTaMH.

Crnoxublii  TemmooomeH. Temonepenaua depe3  OAHOCIOWHYIO U
MHOTOCJIOHHYIO TUIOCKYIO, IIMJIMHIPUYECKYIO, C(HEpHUUECKYI0 CTEHKH.
Koapunment teruonepenaun. TenoBas H30ms1ms.

Hasnauenme, kmaccupukamyss M CXEMBI TEIUIOOOMEHHBIX aIapaTos.
[TpuHIMO pacuera TETI000MEHHBIX anmnaparos. Cpennnit




IJIACTUHYATHIX TEIJI000OMEHHBIX armapartoB.

TemriepaTypHblii Hamop. CoBpeMEHHBIE KOHCTPYKIMH TpyOdaThIX H

4.2. Paszgennl TUCHUNIMHBI U BUABI 3aHATHI

ouHas (popma oOyueHus

Ne HaumenoBanue paznena Jlexuuonnor | CeMHMHapCKOT CP Bcero,
/11 JUCITUTUTUHBI 0 0 4acoB
TUIA TUIA
1 2 3 4 5 6
1. | TexHuueckas TEpMOJUHAMMKA 16 8 20 44
2 | Teopus TenmooOMeHa 16 8 22 46
9K3aMeH - - - 18
Wroro: 32 16 42 108
3ao4Has popma oOydeHUst
Ne HaumenoBanue pazaena Jlexumonnor | CeMHMHapcKOT CP Bcero,
n/m TIVCITATIITHEBI o 0 JacoB
TUTIA TUTIA
1 2 3 4 5 6
1. | TexHuyeckas TepMOJMHAMHKA 4 2 40 46
2 | Teopus TermmooOMeHa 4 2 38 44
9K3aMeH - - - 18
Hroro: 8 4 78 108
4.3. 3aHATHA CEMUHAPCKOI0 THIA
No Ne pasena TpynoemkocTh
n/m Tema (dac)
JMCIUTITHEI
ouHas 3a04yHas
1 2 3 4 5
1. Mertopl U3MEpEHUs TEMIIEpaTyphl 4 2
2 MeTopl U3MEPEHHS TaBICHUS 2 2
3 Meroapsl U3MEpPEHHS CKOPOCTEH IBIKEHUS U 2 2
1 pacxoja paboyero Tena
4 OmnpezeneHne nokas3aresst HOJUTPOIIbI 2 -
5 OnpeneneHue OTHOCUTENBHOM H  abCOITIOTHOM 4 2
BJI&YKHOCTEH BO3/IyXa
6 YCcTpoicTBO M IpUHIUIT PabOTHl KOMITPECCOPHOM 2 -
XOJIOIMIIBHON MAIIWHBI.
7 Omnpenenenre ko3¢ UIMEHTa TEIUIONPOBOJHOCTH 4 2
TBEPJIOTO Tela
8 2 Omnpenenenue  ko3(pQUIMEHTAa  TEIUIOOTAAYM 2 -
TOPU30HTAIBHON TPyOBI
9 VccnenoBanue ieHTpoOEKHOTO BEHTHIIATOPA 2 2
10 Tennokanopudepsl 2 2
11 HcnpiTanne  OJTHOKOHTYPHOTO  XOJIOAMJIBHOTO 4 2
arperata
12 Temorenepatopsl 2 -
HWroro: 32 16




4.4. IlpuMepHasi TeMaTHKA KyPCOBBIX IIPOEKTOB (pador)
He npedycmomperno OIIOII.

5. Opranusanus caMoCTOATEIbHOH PadoThHI 00y4AIOIIUXCS N0 JUCHUIINHE

5.1. Tunsl caMoOCTOATEILHOM PAGOTHI M €€ KOHTPOJIb

Tun camocTosAATeIbHON padoThI ®dopma o0yueHus Tekylmuii KOHTPOJIb
OYHast 3a04Has
[TpopaboTka maTepuana JEKIUH, 20 50 TECTUPOBAHUE
MOJITOTOBKA K 3aHSTUSIM
CamMocTosiTeTbHOE U3yYEHUE TEM 6 TECTUPOBAHUE
WIn
cobecenoBanne

KypcoBoii npoekt (paboTa) - - -

PacuetHo-Tpaduyeckre paboThl - - -

KonTponbsHbie paboThI 8 28 3anmTa
Pedepar 8 - cobece0BaHNe
BCET0 YacoB: 42 78

5.2. YueOHO-MeTOAUYECKHE MATEPHAJIBI /ISl CAMOCTOATEIbHON padoThI:

1.MBakuna E.A. Meroauyeckne  pekoMeHAaluu 1o  aucuuiuimHe  "TexHudeckas
TepMOJUHAMUKA" NIJII CaMOCTOSATENIbHON pabOTHI IUIsl CTYACHTOB OYHOW (OpMBI OOydeHUS W
cryneHntoB MJIO mno HampaBneHuto noarotoBku 35.03.06 «ArpounxeHepus». - TIOMEHb:
'AYC3, 2017. - 156 c.

2. HBaxkuna E.A. Meroguveckue yka3aHUsS 110 BBIMIOJHEHUIO JaOOpPAaTOPHBIX pabOT TIo
muciuinHe  "TerutorexHuka" s CTYACHTOB OYHOM M 3a04HON (OpMBI OOydeHUsS IS
HanpasieHus noarotoBku 35.03.06. «Arpounkenepusi». — Ttomens: [AYC3, 2016. — 46 c.

5.3. TeMbl, BLIHOCHMbI€ HA CAMOCTOAAITEJIbHOE H3yYeHHe

1. Hpez[MeT TEXHHUYCCKOH TEPMOJUHAMUKU. OCHOBHEBIE TTIOHATHS 1 OIIPCACIICHUS.
2. ypaBHeHI/Ie COCTOSHHA NACAJIBHOI'O I'a3a.
3. TepMOI[I/IHaMI/I‘ICCKI/Ie mpouecCChl HACATBHBIX TIa30B B 3aKPBITBEIX CHUCTEMaAXx. CmMmecu

HnACaJIbHBIX I'a30B.

5.4. Tembl pedeparToB

1. Hcnonb3oBaHKHE BTOPUYHBIX SHEPTOPECYPCOB U OTXO/I0B B KAUECTBE IHEPTETUUECKOTO
TOTUIMBA.

2. CMeraHHbIe CUCTEMBI TEIJIOCHA0OKEHUS (Ha MPUMepe UCTIONIb30BaHUS KOTEIBHOM,

BETPOT€HEpaTOpa, reIMOyCTaHOBKH U JIp.).

IIporHo3sl pacrnojiaraéMelX 3aacoB TOIUIMBA U UX UCYEPIIAHMUS.

ITpo6nembl 10ObIYM M TPAHCHIOPTA SHEPTETUUECKOTO TOTIMBA.

SnepHoe TorumBo. IIporHO3kI pacnoaraeéMsIX 3aracoB U UX UCUEPIIaHU.

[Ipo6nembl MPOU3BOJACTBA U TPAHCIIOPTA SIIEPHOTO TOILIMBA.

[Tpo6nembl 3K0JI0rHYECKON 6€30MaCHOCTH MPU MPOU3BOJICTBE U TPAHCIIOPTE SJIEPHOTO

TOILJIMBA.

Iasuduxanus yrneit. [IpoGieMsl U NepCIEKTUBEI.

9. Mepcnextussl npuMenenus [1I'Y Ha 6a3e razupukanuy TBEpIbIX TOIIIUB

10. HMckyccTBEHHOE KOMITO3UIIMOHHOE KUAKOE TOIUIUBO U3 YIiis U 3(p(HEeKTUBHOCTD €ro
HCIIOJIb30BAHUS

No ok w

o




11.
12.
13.
14.
15.
16.
17.

6.

Paboune Tena nukioB. bBuHapHbIe TUKITBL.

Paborta TOC B yclI0BHAX PBIHKA AIIEKTPOIHEPTUU.

CoBepiieHcTBOBaHUE cxeM U 0bopynoBanus TOC

Hcnonp3oBaHre TypOMHHBIX S5KOHOMAaKH3epOB B OJI0KaX MOBBIIIEHHOH () (EKTHBHOCTH
I"a3o-TypOunHbIe HagcTpoiiku TOL]

Bo3nelicTBre sHEpreTHKy Ha KIUMaT 3eMiu

AKKYMYJIMPOBAHUE TEILUIOBOM U 3JIEKTPUUECKON IHEPTUU

@oHI OLEHOYHBIX CpeacTe aJistk IPOBEACHUA HpOMe)l(yTO‘lHOﬁ arrecranmuun

00yuyaIuxcst Mo JUCHHUILINHE

6.1 IlepeyeHb KOMIETEHIIHII W OIEHOYHbIE CPEACTBA HHAUKATOPA AOCTHKEHHS
KOMIeTeHIii
Koo [Iepedyens mmaHupyemMbIX HanmenoBanue
Nuaukatop 10CTUXEHUS
Komne- pe3yiabTaToB 0OYYEHUS 11O OLIEHOYHOT'O CPE/ICTBA
KOMIICTESHITUH
meHyuu JHUCITUILINHE

3Hamb. TecT
- 3aKOHBbI TII€pECHOCA TEIUIOBOM
OQHEPTMM U MaCChl BCIICCTBA,
BEJINYUHBI XapakTepu3yrolue
TIPOIECCHI TENIONepeHoca | JyaaneHAIMOHHBIN
TCIIJIONPOBOJHOCTBIO, 6I/IJ'I€T

NI-6onk-1 MUcons3yer KOHBEKIIMEH, H3Ty4EHHEM.

3HaHWUI OCHOBHEIX 3aKOHOB - OCHOBHbBIC (POPMYJIBI 1 3aKOHBI

TETUTO(U3UKH JUTS pericHust | TCIVIOTEXHIKH
yMeTb!

THIIOBBIX 3a7a4 B 00J1acTH

. -OIPELIENATD
podeCCHOHANBHOM TepMOJIMHAMHYECKHE T1apaMeTphl
OHK 1 ACATCIIBbHOCTHU C COCTOSIHUA.

p33pa60TKOI71 TEeXHUUYECKUX - HCIIONIB30BaTh Oa30BbIC 3HAHUS

pemeHHﬁ, B TOM YUHCJIE C B 00JaCTH TEIUIOTEXHUKHU JIIsL
OKCIITyaTalllH TEMI000MEHHBIX

HCII0JIb30BAHHUEM
anmapaToB.

MH(POPMAITMOHHO- —

KOMMYHHKAIIHOHHBIX -METOJaMHi TEOPETHYECKOro U

TEeXHOJIOTHN. SKCIIEPUMEHTAIIBHOT O
OIIPEACIICHUA BCIIMYUH
HUHTCHCUBHOCTHU TEILJIOBOI'O
II0OTOKaA, TEIUIOMTPOBOAHOCTH u
KOHBCKIHNHU.

6.2. lllkaanl oneHUBaHUSA




IIIkana oneHUBAHUSA YCTHOI'0 3K3aMEHa

Orenka

Onucanue

OneHka «OTIMYHO» BBICTABISICTCS OOYdYaIOUIEMYCs, €CIM OH TIYyOOKO W
IPOYHO YCBOUJI MIPOrpaMMHBIH Marepua, HCYEPIIBIBAIOLIE,
IIOCJIEIOBATEIBbHO, YETKO M JIOTUYECKH CTPOMHO €ro M3JIaraeT, NOKa3bIBAeT
BEPHOE MOHHMMAaHUE XUMHUYECKOW CYIIHOCTH pPacCMaTpUBAEMbIX SIBIICHUH U
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPUM, JaeT TOYHOE OIpEICICHUE U
HCTOJIKOBAHNE OCHOBHBIX IOHSTUMH, 3aKOHOB, TEOPHMH, 4 TAKXKE IPABUIBHOE
ONpEJICIICHNE XUMHYECKUX BEIUYMH, YMEET TECHO YBS3BIBATH TEOPHUIO C
MIPaKTUKOM, CBOOOJHO CIIpaBisieTcsl € 3aJadyaMH, BONPOCAMHU U JIPYTUMU
BMJIaMU [IPUMEHEHHUS 3HAHU, IPaBUIbHO 000CHOBBIBAET IPUHATOE PELICHHE,
BJIaJICET pPAa3HOCTOPOHHMMH HaBbIKAMM M  IPUEMaMU  BBINIOJHEHUS
MIPAaKTUYECKHX 3a]1a4.

OHGHKa «XOpOoHIO0» BBICTABJIACTCA O6y‘-IaI-OH_IeMYCH, €CJIn OH TBEPAO 3HACT
Mmar€puaia, TIpaMOTHO MW 10 CymECTBY H3Jarac€t €ro, HE OOITyCKas
CYIICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, MPAaBUJIBHO IMPUMCHACT
TCOPETUYCCKHUEC IOJIOKCHUA IMPHU PCIICHHUU MPAKTUYCCKUX BOIIPOCOB U 3a1a4,
BJI1ag€cT HGO6XO)II/IMI)IMI/I HaBbIKaMU U ITPpUEMAMU UX BBITIOJIHCHU .

OneHka «yIOBIETBOPHTEIHHO» BBICTABISIETCS OOYYaIOMIEMYCs, €CIH OH
MMeeT 3HaHHs TOJIbKO OCHOBHOTO MaTepualla, HO HE YCBOWJI €ro JAeTayeH,
JIOMyCKaeT HETOYHOCTH, HEJOCTaTOYHO TpaBHIIbHBIE (OPMYIUPOBKH,
HapYIIEHHsI JIOTHYECKOW IMOCIIEOBATEILHOCTH B MU3JIOKEHHUH TPOTPaMMHOTO
MaTepualla, WCHBITHIBACT 3aTPyJHCHUS TPH BBITOJHEHUH IPAKTHYECKUX
pabor.

OneHka «HEyIOBJIETBOPUTEIBHO» BBICTABIIAETCS OOy4arouieMycs, KOTOPBIi
HE 3HaeT 3HAYUTEIbHOM 4YacTH MPOrpaMMHOrO MaTepuaja, JA0MyCKaeT
CYLIECTBEHHbIE OLIMOKH, HEYBEPEHHO, C OOJBbIIMMU 3aTPYAHCHUSIMHU
BBITIOJTHSIET IPAKTHYECKHE paboThL. Kak MIPaBUIIO, OIICHKA
«HEYIOBIETBOPUTEIBHO» CTaBUTCSA OOyYarolUMCs, KOTOpble HE MOTYT
IPOJOJDKUTH 00yueHue 6e3 TONOJTHUTENbHBIX3aHATHI

IIxaJjia oneHMBaHUS TECTUPOBAHMS HA JK3aMeHe

%0 BBIIIOJHEHN 3aJaHUA Bbasan mo 5-0aabH0I# cucreme

86 — 100 5

71 -85

4
50-70 3
2

meHee 50

6.4. TunoBble KOHTPOJILHBIC 32/1aHNS WM HHbIE MATEPHAJIBI:

Yka3aHbl B IPUIIOKEHUH 1.

7. IlepeyeHb OCHOBHOW M [ONOJIHUTEJBLHOH Y4eOHOIl JMTEpaTypbl, HeOOXOAUMOM
JJIS OCBOCHM S AMCHUIIJINHbBI




a) OCHOBHasl TUTEpaTypa
1. Kpyrnos I'.A. Temnorexnuka : ydebHoe mnocodue ./ I'.A.Kpyrios, P.U.Bynrakosa,
E.C.Kpyruosa. 2-e u3zn., crep.- CII16.: MU3narensctBo «Jlanby», 2012. —208c.
2. Pymsnues, A.A. Terorexnuka: yueonoe nocooue / A.A. Pymsanues, A.B. CraBunkwii:
aBTOpbI-cOCTaBUTENU. —tOMeHb, 2021. 116c.

0) JIOTOJIHUTENBHAS TUTEPATypa
1. Temno¢uswka, TEIJIOTEXHWKA, TEIIOOOMEH. MexXaHWKa JKHIKOCTEH H Ta30B

naboparopHbiii nmpaktukym / B.A. ApytioHoB [u 1p.].. — Mocksa : M3narensckuii JJom
MHUCuC, 2007. — 85 ¢. — ISBN 2227-8397. — TekcT : 37eKTPOHHBIH // DICKTPOHHO-
OoubnmoTeyHas cucreMa IPR BOOKS : [caiT]. — URL:
http://www.iprbookshop.ru/56121.html (nara o6pamenus: 30.05.2020).

2. Temnorexmmka : y4deOHOe mocobue / . — Bomrorpan : Bodrorpaackwii MHCTHUTYT
omsneca, 2009. — 206 c. — ISBN 978-5-9061-7245-7. — TekcT : 37€KTpOHHBINA //
OnektpoHHO-Oubnmnoreunas cucrema [PR BOOKS : [caiit] —  URL:
http://www.iprbookshop.ru/11352.html .

3. Jludennena JI.B. Terorexnuka : yaebHoe nocooue / Jludpennera JI.B.. — Kemepono :

KeMmepoBckuii TEXHOJIOTHYECKHA HHCTHTYT MUIIEBOH mpoMbinuieHHocTH, 2010. — 188 c.
— ISBN 978-5-89289-658-0. — TekcT : 31meKTpoHHBIN // DIeKTpOHHO-OMOIHOTEUHAS
cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/14394 html (mara
obpamenus: 30.05.2020).

4. CoopmukoB I'.C. Temnodusuka u TemoTexHuka. Temnodusuka : MOPaKTUKYM /
Coopmmuxos I'.C., Yubuzosa C.1.. — Mocksa : U3narensckuii JJom MUCuC, 2012. —
104 c. — ISBN 2227-8397. — TekcT : 31MeKTPOHHBIN // DIEKTPOHHO-OMOIHOTEUHAs
cuctema IPR BOOKS : [caiir]. — URL: http://www.iprbookshop.ru/56201.html (mara
obpamenus: 30.05.2020).

8. IlepeueHb pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH

"Unrepuer"

1. DnekrpoHHo — OubaHoTeuHas cucrema «Jlauby -peskum gocryma: http://e.lanbook.com

npuka3 Ne 183/13 ot 01.04.2013 1.

www.edu.ru

www.energy.ihed.ras.ru

www.nait.ru

www.elibrary.ru

. www.iprbookshop.ru

9. MeToauyeckue yKkazaHus AJsl 00y4al0LIUXCH M0 OCBOEHUIO TUCIUILIUHBI

o UE W

CraBuukuii A.B. Temnorexnuka: y4eOHOe mnocoOue MO BBIMOJHEHUIO KOHTPOJIBHBIX
paboT s CTYAEHTOB 3a04HOW (Qopmbl OO0ydeHHs  HampaBieHus moarotopku  35.03.06
«Arpounxenepus» / A.B.CraBunkwuii.— Tromens: 'AY Cesepnoro 3aypanbs, 2021. - 56 c.

10. Ilepeyens HHPOPMALMOHHBIX TEXHOJIOTHIl
1. Onepanuonnas cuctema Windows (JIMLIEH3MOHHOE ITPOrpaMMHOE 0OecIieueHue)
2. INaket npuknagusix nporpamm MS Office 2007 (yHuBepcuTeTCKast TULICH3HS)
3. BUOC Moodl

11. MaTepuajbHO-TeXHH4YECKOe o0ecnevyeHne M CIMIIIMHbI
XonoAWNbHBIM  ammapaT, —TeIuloreHepaTop, Kamopudep, LEHTPOOSKHBIA  BEHTHIATOD,
TEPMOMETpPBI, aHEMOMETpPHI, OapoMeTpsl, Oaporpadsl, Imkad HarpeBaTelbHbIH, TUTPOMETPHI,


http://e.lanbook.com/
http://www.edu.ru/
http://www.energy.ihed.ras.ru/
http://www.nait.ru/
http://www.elibrary.ru/
http://www.iprbookshop.ru/

MaHoMeTpbl, Hacoc Kambosckoro. IIpoektop, skpan HacteHHbId. - 1-32 JlaGopatopus
TCIJIOTEXHUKHN

12. Oco0eHHOCTH OCBOEHHS AUCHUIIJIMHBI VI UHBAJUI0B U JIMI ¢ OrPAaHUYCHHBIMU
BO3MOKHOCTSIMM 3/10POBbH

OOyuenne O0O0yJaOmMXCS C OrPaHUYCHHBIMH BO3MOXHOCTSIMH  3/I0POBBSI  IIpU
HEOOXOJMMOCTH OCYIIECTBIISIETCSI Ha OCHOBE aJaNTHPOBAHHOW paboueil mporpamMMmbl ¢
WCTIOJIb30BAHMEM  CIICIHANBHBIX ~ METOJOB OOYyYeHHS M  JUJAKTHYECKUX MaTepHaloB,
COCTaBJICHHBIX C YYETOM OCOOCHHOCTEH TNCHUXO(HU3MUECKOTO Pa3BUTHUS, WHIUBUAYAIHHBIX
BO3MOYHOCTEH M COCTOSIHUS 3JI0OPOBBS TAKUX 00ydaromuxcs (00ydaromerocs).

B memax ocBoeHus y4eOHOW MporpaMMbl JUCHUILIAHBI HWHBAIMAAMH M JUIAMHA  C
OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbS 00ECTIEUNBACTCS:

* Ul WHBAJHWJIOB M JIMII C OrPaHUYECHHBIMH BO3MOXXHOCTSIMH 3JI0OPOBBS IO 3pPEHUIO:
pa3MeleHne B JOCTYIHBIX Ui 0OyJaroIuXcs, SIBISTFOIIUXCS CIETIBIMU WA CIIA00BUASIIUMH,
MecTax M B aJalTHPOBaHHON ¢opMe crnpaBoyHONl HHGOpPMAIMK O pPACIHUCAHUU YydeOHBIX
3aHSTHI; IPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOIIETO oOyuarouiemycs HE0OX0IMMYIO

TTOMOIIIb; BBIITYCK aTbTEPHATUBHBIX (POPMATOB METOJMUECKUX MaTepHasoB
(xpynHbI WpUGT WM ayauodaiiisl), UCMOJb30BaHUE Bepcuu caita uia cnadbosuismmx ObC
IPR BOOKS wu cnenuansaoro moouibHoro npuinoxkenus [IPR BOOKS WV-Reader (mporpammsl
HEBU3YAIBHOTO JOCTyMa K WHGOpMAIUK, NpPEAHA3HAYCHHON UIsi MOOWJIBHBIX YCTpPOWCTB,
paboTaronux Ha omepauuoHHoM cucteme Android u 10S, xoTopas He TpeOyeT crenuaibHO
00y4eHHOTO accucTeHTa, T.K. Joau ¢ OB3 mo 3peHnro paboOTalOT CO CBOMM yCTPOWCTBOM
IIPUBBIYHBIM CIIOCOOOM, UCIIOJIb3YS CIELUANbHbIE ITATHBIE IPOTPAMMBbI JUIsl HE3PSUUX JIFOAEH, C
kotopeiMu IPR BOOKS WV-Reader nmeeT nosiHyr0 COBMECTUMOCTB);

* Ul HMHBAIMJIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSMM 3JI0POBbSl IO CIyXY:
Ha/IJIeKAIMMHU 3BYKOBBIMH CPEICTBAMH BOCIIPOM3BEIeHHE NH(OPMALIUH;

* Ul HHBAIMJIOB M JHMI C OrPAaHUYCHHBIMM BO3MOKHOCTSAMH 3I0POBBS, HMMEIOIINX
HapyleHUsl ONOPHO-JBUraTeIbHOIO ammapara: BO3MOXKHOCTb OECHpPENsATCTBEHHOTO JOCTyma
oOyyaronuxcs B yueOHble IIOMEIIECHUS, TyaJleTHbIe KOMHATBI U JIpyrue noMmeueHus kadeapsl, a
TaKXke NpeObIBaHNE B YKa3aHHBIX  ITOMEIICHUSX.

OO6pa3oBaHue o0yyarOIUXCsS C OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0pPOBbsSI MOXKET OBbITh
OpPraHU30BaHO KaK COBMECTHO C JPYrUMH OOy4yarOIIMMHUCSH, TaK U B OTAENbHBIX I'pyNIax WU B
OTJENBbHBIX OpraHu3alusx.



[Ipunoxenue 1
MuHUCTEPCTBO CENIBCKOro X03siiicTBa Poccuiickont @enepanuu
OI'BOY BO I'ocynapctBenHblit arpapubiii yauBepcuteT CeBepHOro 3aypanibs
HHXEeHEepHO-TEXHOJIOTNYECKUN HHCTUTYT

Kadenpa DueproodecrnieueHus CEIbCKOTO X03sCTBA

®OH/JT OLIEHOUYHBIX CPEJICTB
o yueOHo# auciuriuHe Termnodusnka

s HarnipaBieHus noarotosku 20.03.01 Texnocdepnas 6e30macHOCTD
npoduis [loxkapHas 6e30macHOCTD

VYpoBeHb BhIcIEro 00pa3oBanus — 0akagaBpuat

Pazpaboruuk: cT. mpenonaBatens, A.B. CtaBunkuii

YTBepKICHO Ha 3aceaHuH Kadeapbl

poTokod Ne 6 ot «2 »utonst 2021r.
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WN.o. 3aBenyromero kagpeapoi A.C. Kusypos
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KOHTPOJIBHBIE 3AJJAHUSA U UHBIE MATEPHUAJIBI OLHIEHKU
3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBITA JAeSITEJIbHOCTH, XapaKTepHu3youue
JTanbl (pOPMHUPOBAHUS KOMIIETEHIIMHA B IIPpOLecce OCBOCHHS AUCIUIINHBI
TEIUVIO®HU3HUKA
1. Bonpocsl 1i1st codeceioBaHUSA 10 TEMaM Pa3/esioB

Pazoen 1. Texnuueckan mepmoounamuka

1. Tepmoaunamuueckas cuctema. [lapameTpsl COCTOSHUS TEPMOJUHAMUYECKON CUCTEMBI.
YpaBHEHHE COCTOSIHUA.

2. TepmoauHamuueckuii mpouecc. PaBHOBeCHbIE, HEPABHOBECHBIE, 00paTHUMbIE U
HeoOpaTHMBbIe TIPOIECCHI.

3. [lepBblii 3aKOH TEPMOAMHAMHUKH.

4. OCHOBHO€ TEPMOJAMHAMHUYECKOE TOXKIECTBO. DHTAIIBITHS.

5. TepMoiMHaMHUYECKUI aHAJIU3 KPYTrOBbIX UKJIOB. [IpsiMble 1 0OpaTUMBble LIUKIIBL.
Tepmuueckuit KITJ[ u xomoaunbHbIi K03 OUIIMEHT IUKIIOB.

6. luxn Kapno. T - s amarpamma. U3o6pakenne nporeccoB B T - s auarpammax.

7. Bropo#l 3aKOH TepMOAMHAMUKHU. VI3MEHEeHnEe SHTPOIIMU B TEPMOINHAMUYECKUX
rporieccax.

8. Tenno€MKOCTb ra30B M ra30BbIX CMECE. 3aBUCUMOCTh TEIUIOEMKOCTH OT TEMIEPATYPHI.
9. N30TepMHUUYECKHIT M N30XOPHBIN MTPOLIECCHI.

10. Anunabatuslii mporiecc. Pabora B mporecce.

11. PeanbHble ra3pl. YpaBHEHUE COCTOSIHUS PEAJIBHBIX Fa30B.

12. Bonsnoit nap. [Iponiecc mapoo6pazoBanusi. [TapameTpbl BObI, BIaXKHOTO, CYXOT'0 U
IIEpPErpeToro napa.

Pazoen 2. Teopua mennooomena
1.OpHocTyneHuateiii  kommpeccop. Pabota, pacxomyemas Ha CxaTue raza B
KOMIIpEeccope.
. Hukier JIBC. LUk DOpIIHEBOTO JABUTATENIS C MOIBOJIOM TEIUIOTHI TpU V = const.

. llukn moprmHeBOTo ABUTATENS C IMOJBOJOM TEIUIOTHI mMpu P = const U cMemaHHbII
UK.

4. Iuxiibl ra30TypOMHHBIX YCTaHOBOK.

5. ukipl MapOCUIIOBBIX YCTAaHOBOK.

6. DreMeHTapHbIe U CI0XKHbBIE BUIBI TEINIOOOMEHA.
7

8

W N

. TemuoBoii notok. TemmneparypHoe nosie. TemnepaTypHblid IpagueHT.
. OCHOBHO# 3aKOH TEIIONPOBOAHOCTH. KO3 UIMEHT TerIonpoBOJHOCTH.
9. Konextupublil Temnooomen. @opmyna Herotona. KoaddunueHt remnootaayn.
10. Juddepenmmansuoe ypaBHeHHE TEIUIOMPOBOAHOCTH.
11. I'paHnyHBIE YCIIOBHS ypaBHEHHUs TEILUIONPOBOAHOCTH. TeEINIOMPOBOAHOCT IJIOCKOM
THOCJIOMHON U MHOTOCIIOMHON CTEHKH.
12. Tennonepeaayda yepe3 0JHOCIONHYIO IJIOCKYIO CTEHKY.

IIpouexypa ouennBaHus codece0BAHNS

Hcnonb3yercss (poHTaIbHBIA OMPOC, KOTOPBIM mMpeArnonaraeT paboTy mpernoaaBaTens
OJIHOBPEMEHHO CO BCEW ayIuTOpUEl, U IPOBOJAUTLCSA B BUAE Oecenbl Mo BompocaM. [Ipu ot6ope
BOIIPOCOB U MOCTAHOBKE MEpe]] CTYJACHTAMU YUUTHIBAECTCS CIEAYIOIIEE:

— 3a7aeTcs He OoJiee MATH, OHU JIOJDKHBI HETIOCPEACTBEHHO OTHOCHUTHCS K MPOBEPSEMOA
TEME;

— dhopMynUpOBKA BOMPOCa JOHKHA OBITH OJTHO3HAUYHOM U MOHATHON OTBEYAIOIIEMY;

— HEeJIOMYCTUMO Mpeajiarath CTyJACHTaM BOMPOCHI, TPEOYIOIINE MHOXKECTBA OTBETOB, T.C.



BOTIPOCHI OTKPBITON (POPMBI UM TaK Ha3bIBAEMbIE «TECTOBBICY» BOMIPOCHI C OTBETOM «JIa/HET».
B xoHue ompoca mpenogaBaTenb JaeT 3aKIIOUUTEIbHbIE KOMMEHTapUU II0 KadyeCTBY

OTBCTOB BCCX CTYJICHTOB.

Kpurtepuu ouenku codecenoBanms

3a4TeHo

CTyneHT OTBETHJI Ha BCE MPEUIOKEHHBIE BOMPOCHI, TOKA3aB XOPOIINUE 3HAHUS
M0 U3Y4YEHHOU TeMe, TPOJIEMOHCTPUPOBAJ BIAJICHHE MaTEPHUAJIOM 110
TEOPETUICCKIM BOIIPOCAM H/WJIN JAOITYCTHII HECYIIIECTBCHHBIE
HETOYHOCTH/OIIMOKU MIPU OTBETE.

He 3auTteno

CryzneHT OTBETHJI HE Ha BC€ NPEUIOKEHHbIE BOIPOCHI; MPOJEMOHCTPUPOBAI
HEMOJIHOE BJIAJICHUE MATEPHUAIOM IO TEOPETUYECKMM BOIPOCAM U JOIYCTHII
HECKOJIBKO CYILIECTBEHHBIX OILIMOOK IPU OTBETE.

2. Tembl BBIHOCHMBbIE HA CAMOCTOSITE/IbHOE U3yUeHUEe

1. IIpenmer TexHMUecKO TepMOoAMHAMUKH. OCHOBHBIE IOHATHS U OTIPEJCIICHHUS.

2. YpaBHEHUE COCTOSHUS HICATBHOTO Ta3a.

3. TepMOJII/IHaMI/I‘IeCKI/IC MMpoUCCChl NACATBHBIX I'a30B B 3aKPBIThIX CUCTEMAax. Cwmecu nacaIbHBIX

ra3oB.

2.1. Boripocsl, 1151 TEMBI, BRIHOCUMbBIE HA CAMOCTOSITEJILHOE N3YyUEHHUE;

1. Yto Ha3bIBaeTCs TEIIOMPOBOIHOCTHIO?

2. Kakue cymecTByIOT HU30IPOLIECCHI, UX OMTMCAHMUS.
3. TermooOMeH u Temonepeaava, OMUCaHNE SBJICHUS.

3. Bonpochl K 3K3aMeHy IPH NPOBeJeHUH B YCTHOI (opme

HaumenoBanue KOMIICTCHIIHN

OIIK-1

Croco0OeH YyYUTHIBATH COBPEMEHHBIC
TEHJICHIIMH Pa3BUTHUS TCXHUKH U
TEXHOJIOTUH B 00JIACTH TEXHOC(EPHOM
0€30MacHOCTH, U3MEPUTEILHON U
BBIUYHMCIIMTECIILHON TEXHUKH,
MH(OPMAIIMOHHBIX TEXHOJIOTUH MpU
pElIeHUH TUTIOBBIX 3a/1a4 B 00JIacTH
npodeccuoHAIBHON IeATENbHOCTH,
CBSI3aHHOM C 3aIUTON OKPYXKarOLIEel
cpensl U obecrieueHrneM 0e30MacHOCTH
YyeJaoBeKa

Bonpocsl
3namo
. IlepBbIii 3aKOH TEePMOAMHAMHUKHA. BHYTpeHHSS
SHeprus W paboTa  U3MEHEHHs  oObeMa.
AHATUTHYECKOE  BBIpa)KEHHE  1-0ro  3aKoHa

TCPMOJUHAMHUKH Y€PE3 SHTAJIBIINUIO.

. Honutponuseiii mpouecc. M3MeHeHHUs] BHYTpEeHHEH

OHCPI'uH, SHTAJIBIINH, SHTPOIINH. Pa6oTta mpouecca.

Temnora, y4acTBYIOIIAs B nporecce.
N3o6paxenne mpomecca B P-V. u T — S
KOOpJMHATaX, TMPH  pa3HbIX  IOKa3aTelsixX
TIOJTUTPOTIBL.

. TemoemMKkoCTS. OcHOBHBIE OTIpeIeIICHUsI.

MaCCOBaH, o0beMHAs U MOJIIpHAsA TEIIJIOCMKOCTU
razoB. HctuHHas u Cpeanss TCIJIOCMKOCTH.
AHanmuTHdeckue BBIpAKCHHUA IJId TCIIJIOEMKOCTH.
3aBHCHMOCTH OT TCMIICPATYPHIL.

. lnarpamma H-d BinaxkHoro Bo3ayxa. OmnpeneneHue

OCHOBHBIX IIOKa3aTeleld BIa)KHOTO BO3yXa 11O




quarpamme.

5. AmmaGatsbiii mporiecc. V3MeHeHHe BHYTpEHHEH
SHEPTHH, SHTANBIIUK,  paboTa  mpolecca,
u3o0paxenue nponecca P-V u T-S koopaunarax.

6. Cxema mapoCWJIOBOW  YCTaHOBKM  PeHKHHA.
MN3obpaxenus mukina Penkuna B T-S u PV
KoOpAuHaTax. BelpaxeHue a1 TEPMHUUYECKOTO
KII u ero ananus.

7. Bropoit 3akoH TepmoauHamuku. Kpyroseie
TEPMOJIMHAMUYECKUE IPOLECCHI-IIUKIIbI, MOHATHUS
0 TepMuyeckoM K.I.J.. CBolicTBa 0OpaTHMMBIX U
HEOoOpaTUMBIX LIUKJIIOB.

8. Bmaxuwiii  Bo3myx. IlapameTpbl  BIaxHOTO
Bo3ayxa. H-d nuarpamMma BiaxHoro Bo3yxa.

9. BHyTpeHHSS JHEprusi WACATBHOTO W PEATbHOTO
ra3os.

10.  BimsHUE HaYATBHBIX U KOHEYHBIX MTAPAMETPOB
Ha tepmuyeckul KIIJ[ mwmkna Penkuna. Ilytum
MOBBIIIEHUSI ~ ASKOHOMHUYHOCTH  TAapPOCHUJIOBBIX
YCTaHOBOK.

11. Pacuer  TepMOAMHAMHMYECKHMX  MPOIIECCOB
BOJSHOTO Tapa ¢ momoinelo Tabmun u H-d
JarpaMMBbl.

12.  OcHOBHBIE TIOJIO)KEHHS TEOPHUU TOTPAHUIHOTO
ClosA.  YpaBHEHHME TEIUIOOTAAYM HaA TPaAHULE
IIOTOKA U CTCHKH.

13. Kommpeccopsl. Huxmsr HJICATHHOTO
OJTHOCTYIIEHYATOTO " MHOTOCTYIIEHYATOTO
KOMIIPECCOPOB. [IpeumymiecTBo

MHOTOCTYIIEHYATOTO CHKATHUS.

14,  Bopsnoit map. Ilpomnecc mapooOpa3oBaHus B
PV u TS koopaunarax. [{ukn Penkuna.

15. Bnaxubiii Bo3ayX. OCHOBHBIE TIapaMeTphl,
XapaKTepHU3YIOIINe COCTOSHUE BIaKHOTO BO3AyXa.

16.  VYpaBHEHHMS OCHOBHBIX TEpPMOJWHAMUYECKUX
MPOILIECCOB.

17.  OpnoctyneHyaThIi KOMIIpECCcop.
N3o6paxenue WHIUKATOPHOU JuarpaMmbl
KOMIIpeccopa B P-V KOOpJIMHATAX.

HpOI/ISBO,Z[I/ITeHBHOCTL KOMIIpECCOopa. Bnusuue
KOHCYHOI'O [JAaBJICHHA Ha I[MPOU3BOAUTCIBHOCTD

KOMIIPECCOPOB.

18.  PexymeparuBHbIE TEII000MEHHUKH.
H3meHeHune TeMmiepatyp TEMJIOHOCUTENeH s
CXEeMbl JBIDKEHHUs - TpsaMoTok. OrmnpeneneHue

CPEIHEro TEeMIEpaTypHOrO Hamopa M BEJIWYHMHBI
TETuIonepeIatoIiell MTOBEPXHOCTH.
19.  Pacuer pekynepaTHBHBIX TEINIOOOMEHHUKOB.

20. [Ipenmer TeXxHUYECKON TEPMOJAMHAMUKH U €€
3aJauu.
21.  TennomnpoBOJHOCTb. 3aKoH ®Dypse,

duznueckuit CMBICT KoapunmeHTa




TETUIOTIPOBOAHOCTH.

22.  Temnomnepemaya yepe3 MHOTOCJIOWHYIO
IUIOCKYIO CTEHKY. YPaBHEHUE TEIUIONPOBOIHOCTH.

23.  @akTopbl, BIMAIOIIME HA TEIUIOOOMEH NpU
KOH/ICHCALIUU ¥ KUIICHUH.

24.  Temnomepenada. YpaBHEHHUE TeIUIONEpEIadH,

buznyeckuit CMBICI Koa(duimeHTa
TEIIONEPEIayu.
25.  TemnomnpoBOAHOCTH IJIOCKOU CTEHKH.

YpaBHEHHE TEIIIOBOTO MOTOKA.

26.  YpaBHeHUs, IMOJIOXKEHHBIE B OCHOBY pacyera
TETI00OMEHHBIX anmapaToB. [Mopsimox
KOHCTPYKTHBHOTO pacyera TeTI00OMEHHHUKOB.

27.  PexymepaTtuBHBIE TeIUIOOOMEHHUKH. Pacuer
MTOBEPXHOCTH Harpesa pEKyIepaTHBHOTO
TETI000MEHHHKA.

28.  Temnomnepemaya gepes MHOTOCJIOHHYIO
IUIOCKYIO CTEHKY. BbIpakeHUS IS IUIOTHOCTH
TEIUIOBOTO TOTOKAa. DakTophl, BIHSIOIMIAC Ha
KO3 GUIIUEHT TETJIONPOBOJHOCTH MaTepUAIOB.

29. TenaonpoBOAHOCTH TAJTUHIAPUYECKOU
MHOTOCIIOMHOW  CTEHKH.  BbIpaxeHue Ut
IUIOTHOCTH TETUTOBOTO ITOTOKA.

Ymemsw

30. Onpenensarpb Dusnyeckuit CMBICIT
koo durmenta TemIonepesaun Ha OCHOBAaHUH
aHaJIM3a pa3MEepPEeHHOCTH.

31.  Paccuurtarh OCHOBHOE pacueTHOE YpaBHCHHUE.

32. Cnoco0snl nepeaadn TEIUIOTHL:
TEIUIONPOBOJHOCTh, KOHBEKIHS U TEIIOBOE
U3ITy4YeHHUE — OCHOBHBIE pAaCUETHBIC BBIPAKCHUS
JUIS IJIOTHOCTH TEIJIOBOTO MOTOKA.

33.  TemnmonpoBoaHocTh. Onpeenenre mIOTHOCTH
TEIUIOBOTO MOTOKA Yepe3 MHOTOCIONHYIO MJIOCKYIO
CTCHKY.

Bnaoemuv

3aoaua 1. I'az maccoii m= 1 uMeeT HadalbHBIE
napaMmeTpsl - Aasienue P1 u temmeparypy ti. Ilocie
MOJIUTPOITHOTO U3MEHEHUS COCTOSHUS raza 00bEM ero
cran V2 naBnenue P2, Onpenenuth HadalbHBIA 00beM
Vi, xoneunyto Temneparypy T. rasza, mokasarenb
MOJIUTPOMBI N, TermnoéMKocTh mporecca C, paboty
pacmmpenus rasza {, "3MeHeHue BHYTPEHHEN SHEepruu
AU u uzmenenue sutponuu AS.

3aoaua 2. Onpenenutb napameTpsl paboyero Tena
B XapakTEepHbIX  TOYKaxX  WACAIBHOIO  IMKJA
MOPIITHEBOTO JBUTATENSl C HM30XOPHO - H300apHBIM
MOJIBOJIOM  TEIUIOTHl  (CMEIIAHHBIA  ITUKII), €CIIU
U3BECTHHI AaBieHue Pi1, u Temmeparypa t1 pabouero
Tena B Havane cxarusa. CreneHb cxxaTvs €, CTElneHb
npeaBapuTeNnbHOro  pacmmpenus P cremens




IIOBBIIICHUA JAaBJICHUA 3a1aHbI A .

3adaua 3. Onpenenutb MOTEpH Temia 3a 1 4dac ¢
OHOTI'O MCTpa JJINHBI TOPU30HTAJILHO
PacroJI0KEHHOM LIMHIPUYECKON TpyOBI,
OXJIaX/Ia€MOW CBOOOJHBIM TOTOKOM BO31yXa, €CIH
W3BECTHBI HApYXHBIN auameTp d TpyObl, TeMIieparypa
CTEHKM TpyObl tc TemmepaTypa Bo3ayxa te B
IIOMCIICHUMN.
3aoaua 5. Ilnockasi cTajiibHas CTEHKA TOJIIMHOW OC
OMBIBACTCA C 0I[HOI71 CTOPOHBI TOpAYHMMHU Tra3aMu C

TEIJIOBOM MOTOK (| ¥ TeMIIepaTypbl 00eux

IIpouenypa oueHnBaHus IK3aMeHA

HpOMe)KYTO'-IHaﬂ arTecTanusa, KaK KOMIUICKCHOEC MCPONPUATHE, BKIHOYACT
IIPUEM YCTHOTO 3K3aME€Ha. DJK3aMEHbl NPUHHUMAIOTCS MPENOJaBATENIMH, BEIYILIUMHU
JIEKUMOHHbIE 3aHATHS. B oTHenbHBIX ciiydasx mpu OOJBIIOM KOJWYECTBE TPYyMIl Y
OJIHOTO JIEKTOpa WJIMA TPpH OOJBIIOW YHUCICHHOCTH TPYIIBl C pPa3pelieHus
3aBenylomiero kadeapoil A0MycKaeTcss MpHUBJICYEHHE B IIOMOIIb OCHOBHOMY JIEKTOPY
MpernojaBaTes, MPOBOJMBIIETO MPAKTUYECKUE 3aHATHS B Tpymnmax. OK3aMeH
MIPOBOJUTCS TOJBKO MPHU MPEIbSIBICHUH CTYIEHTOM 3a4€THON KHUKKHU U MIPU YCIOBUU
BBITIOJIHEHUS] BCEX KOHTPOJIbHBIX MEPOIPUATUH, IPETYCMOTPEHHBIX Y4EOHBIM TIAaHOM
u paboueil mporpamMmoit 1Mo wu3zydaemou mguciuruimHe. CTymeHTaM Ha JK3aMeHe
MPeIOCTaBISIeTC MPaBO BBIOpAaTh OOUH K3 OWieToB. Bpems MOArOTOBKH K OTBETY
cocrapnsgeT 30 munyr. [lo MCTeYeHNH YCTaHOBIEHHOTO BPEMEHM CTYACHT JOJIKEH
OTBETUTh HA BONPOCHl JK3aMEHAIMOHHOTO Owmiera. Pe3ynbraTel  SK3aMeHa
OLICHUBAIOTCSI MO  4YeTbIpexOamibHOM  cucteMe  («OTJIMYHO»,  «XOPOILIO»,
«YIOBIIETBOPUTEIBHOY», «HEYAOBIECTBOPUTEIHHO») U 3aHOCITCS B AK3aMEHAIMOHHYIO
BEIOMOCTh U 3a4YETHYIO KHIDKKY. B 3a4eTHyl0 KHIKKY 3aHOCSTCS TOJIBKO
MOJIOKUTENbHbIE OleHKU. [lonmucaHHblli MpemnogaBaTeneM HK3eMIUIp BEIOMOCTH
cmaércsl He Mo3JHee CIeAYIOIIero AHA B JeKaHaT, a BTOPOW XpaHUTCs Ha kKadenpe. B
cllydae HESBKHM CTYyJCHTa Ha JK3aMEH B HK3aMEHAllMOHHOW BEJOMOCTH JejaeTcs
OTMETKa «He sBUWiICS». CTyAEeHTHI, HE MPOUIEANINE NPOMEKYTOUHYIO aTTECTALUIO 11O
rpaduky ceccud, AOJDKHBI JIMKBUIAMPOBATH 3aJ0JDKEHHOCTh B YCTAaHOBJICHHOM
MOPSLIIKE.

IlIkxaJjia oueHMBaHMS YCTHOI'O IK3aMeHa

TeMnepaTtypod t, € JApyrol CTOPOHBI BOJAOW C
temrieparypoid  to.  Omnpenenuts  K03pHUIIMEHT
temionepenayn K oT ra3oB K BOJAE, YAEIbHBIN

OueHka Onucanue




OreHKa «OTIMYHOY» BBICTABIISICTCS 00ydJaroneMycsi, €CIIM OH TITyOOKO M MPOYHO
YCBOWJI IPOrPaMMHBIA MaTepuas, UCYEPIBbIBAIOLIE, MOCIEA0BATEIBHO, YETKO U
JIOTUYECKHA CTPOMHO €ro M3J1araeT, MOKa3bIBaeT BEPHOE NMMOHUMAHUE XUMUYECKON
CYILIHOCTH pacCMaTpPUBAEMbIX SBJIECHUNA U 3aKOHOMEPHOCTEHN, 3aKOHOB U TEOPHIA,
JTA€T TOYHOE OINPEJEIEHUE U UCTOJIKOBAHUE OCHOBHBIX IMOHITUI, 3aKOHOB, TEOPUH,
a TaKXke NPaBUIBHOE ONPEACIICHNE XUMUYECKUX BEJIMYUH, YMEET TECHO YBA3bIBATH
TEOPHIO C MPAKTHKOM, CBOOOHO CIIPABJISETCS C 3alayaMi, BOIIPOCAMH U JIPYTUMHU
BUJIaMU TIPUMEHEHHUS 3HAHUM, MPABWIHLHO OOOCHOBBIBAET MPHUHATOE pEIICHHE,
BJIaJICET PA3HOCTOPOHHUMHU HABBIKAMH M MPUEMAMH BBINOJHEHUS MMPAKTUYECKUX
3a/1a4.

OHGHKa «XOpOoUIO» BBICTABJIIACTCA 06yanOHI€MYC$I, €CJiIn OH TBCPAO 3HACT
Marepuail, rpaMOTHO M IO CYHICCTBY MU3JIaract €ro, HE A0MyCKasA CyHl€CTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC, IMPAaBUJIBHO MPUMCECHACT TCOPETUYCCKUC
IOJIOKCHHUA TIpU PCHICHUM TMPAKTHYCCKHUX BOIIPOCOB M 3aaad, BJIAACCT
HGO6XO)II/IMBIMI/I HaBbBIKaMU U IpHEMaMHU UX BBITIOJTHCHHA.

OneHka «yAOBIETBOPUTEIBHOY» BBICTABIIAETCS OOy4arolleMycs, €ClId OH MMEET
3HAHMS TOJIBKO OCHOBHOTO MaTepuaya, HO HE YCBOWJI €ro JAETaleH, IOITyCKaeT
HETOYHOCTH, HENOCTaTOYHO  MpaBWIbHbIE  (OPMYIMPOBKHM,  HapyLIEHUS
JIOTUYECKOW IMOCJIEIOBATEIBHOCTH B H3JI0)KEHUM IPOrPAMMHOIO MaTepHaa,
WCIIBITHIBAET 3aTPYAHEHUS MIPH BBIIIOJHEHUHU PAKTUYECKUX PaboT.

OrneHKka «HEYJOBIECTBOPUTEIHHO» BBICTABIISICTCS OOYUYaIOMIEMYyCs, KOTOPBIH He
3HAET 3HAYUTEIFHON YaCTH MPOTPaMMHOTO MaTepHaia, TOMyCKaeT CYIECTBCHHbIC
OIMOKH, HEYBEPEHHO, C OOJBIIUMU 3aTPYyIAHEHHUSIMH BBIIIOJHSCT MPAKTUYCCKHE
pabotel. Kak  mpaBHIO, OIIGHKA  «HEYIOBJIETBOPUTEIBHO»  CTABUTCS
00yJaronmMcs, KOTOpbIe HE MOTYT MPOJIOJDKUATE 00ydeHUEe 03 TOTIOJTHUTEIIBHBIX
3aHATUHI

Oo0pa3zen IK3aMeHAIMOHHOT0 OMJIeTa

®denepalibHOE rOCYAapCTBEHHOE OI0HKETHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO

o0pazoBaHus

«["ocynapcTBeHHBII arpapHblii yHUBEepcUTET CeBEpHOTO 3aypanbsi»

HNuctutyr HHXKEHEPHO-TEXHOJIOTMYECKUI

Kadenpa

DHeproobecneyeHus ¢/x

VYuebuas mucumiuimaa — Tennodu3uka

110 HaAIIPpaBJICHUIO

20.30.01 Texuocdepuast 6€30I1aCHOCTE

npoduib. [ToxapHas 6e30MacHOCTh

1.

DK3aMeHannoHHbIN omter Nel

IlepBblil 3aKOH TepMOIMHAMUKU. BHYTpeHHss1 sHeprus u paboTa M3MEHEHUs oObema.
AHanuTH4YeCKOE BBIpa)KEHUE |-0T0 3aKOHA TEPMOJINHAMUKH YEPE3 SHTAIBIIHIO.
[TomutponHsli npouecc. M3MeHeHUS BHYTpPEHHEH DHHEPIHM, HSHTAJIBIINU, SHTPOIMUU.
Pabora npouecca. Tennora, yuacTBytomas B rmpouecce. M3o0paxenue npouecca B P-V u
T —S koopauHaTtax, MpH pa3HbIX MOKA3aTEIAX HOTUTPOIIBL.

Bo3/1yx U3 cocTOsHUs ¢ HadanbHOI TemnepaTypoii 20° C 1 HayanbHBIM JaBjieHHeM 2 a.T.
, TIEPEXOJUT MOJUTPONHO B COCTOSHUE C KOHEUHBIM YAelbHBIM oO0bemMoMm 0,5 M¥/kr.

Haiitu V1,T2, noctpouts rpaduku. R = 286,55 IZ—D'IC{




CocraBui: / CraBuukuii A.B./ « » 20 r.

W.o. 3aBenyromuii kadempoit / Kuzypos A.C../ « » 20 r.

4. 3AJAHMS JJISI KOHTPOJIBHOM PABOTHI OYHOM ®OPMbI OB YUEHMUS

Br160op 3amanwuii U1 BRIOTHEHUST KOHTPOJIBHOM paboThl 10 Kypcy «TeroTexHuka» CTyJeHTOB
OYHOU (OpPMBI OOYUCHHS IO HANPABJICHUIO MOATOTOBKH «ATPOMHKXECHEPHS» B IISITOM CEMECTpPE
00y4eHHUsT TPOU3BOINUTCS UHANBUIYAIBHO TPETIOAaBaATEIIEM.

3agauu 101 BBINOJIHEHUS] KOHTPOJILHOM padoThl Aj1s 04HOI (POPMBI 00yUeHH S 11O
paszaejiam
PaszpenNel. TexHnyeckasi TepMOANHAMMKA

3aoaua 1. T'a3 maccoii m= 1 uMeeT HayallbHbBIE TApaMeTphl - AaBieHue P1 u Temneparypy ti.
[Tocne monuTPONMHOTO U3MEHEHUS COCTOSIHUS raza 00bEM ero ctan V2 nasienue P2. Onpenenuts
HavyanpHbI 00BeM Vi, KoHeuHyr TemmepaTypy T2 rasza, mMokaszareiab MOJMUTPONBI N,
TertoéMKocTh nporecca C, paboty pacmmpenus rasa {, msmMenenune BHyrpeHHei snepruu AU n
u3Menenne sHTponuu AS. OmnpenenuTs 3TH e BEIMUYHMHBI, €CIIH W3MEHEHHE COCTOSHHUS rasa
IIPOUCXOIUT MO M30TEPME O TOTO XK€ 3HAUYE€HUs KOHEUuHoro oovéma V. ChenaTh M 3amucartb
BBIBOJIBI 110 TIOJTY4EHHBIM pacu€THbIM JaHHbIM. [lokaszate npoueccel B P-V u T-S - auarpamMmax.

Pasznea Ne2. Teopus TensioodMena

3aodaua 2. Tlnockas crainbHas CTEHKAa TOJIIMHOW OC OMBIBACTCS C OJHOM CTOPOHBI TOPSYMMHU
razamMM C TeMIeparypoi ti, ¢ Apyrod CTOPOHBI BOAOW ¢ Temmeparypoil tz. Onpenenutsb
KoddunueHT Termonepeaadn K ot ra3oB K BoJie, yASIbHBIA TEIUIOBOW MOTOK (] U TEMIIEPATYPHI
00enX MOBEPXHOCTEH CTEHKH, €CITU W3BECTHBI KOAP(PHUIIMEHTHI TEIUIOTIEPEIavun OT Ta3a K CTEHKE
al m or creHKH K Bojae 02; KodduiumeHt TernonpoBogHocTu cramu Ac=58 Bt/(MK).
OmnpenenuTh TakKe BCE yKa3aHHBIC BBINIC BEIMYHHBI, €CIIM CTEHKA CO CTOPOHBI BOJIBI MTOKPHITA
CJIOEM HAKHUIH TOJIIIMHOW OH; KOAPGUIMEHT TeIuIonpoBoaHOoCTH Hakunu An= 1 B1/(MK). s
YKa3aHHBIX BAapUAHTOB IOCTPOUTH OIIOPHI Temreparyp otT ti1 A0 to. OOBACHUTH B YEM
3aKITI0YAeTCs BPE OTJIOKEHHSI HAKUITH CTAIBHBIX IIOBEPXHOCTSIX HATPEBa.

IIpouenypa oueHUBaHUSI KOHTPOJIbHBIX PadoT

KontponsHas pabora mo aucuurianHe «TemnoTexHukay, MPOBOIUTCS UIsl CTYAESHTOB
ouHOl (opmbl 00yueHus. 3a paboOTy BBICTABISETCS ~ OLIEHKA <«3aUTEHO/HE 3auTEHOX.
KonTpospHast paboTa BBINOIHIETCA B MSTOM CEMECTpe 00ydeHH .

B cocrtaB kaxmol KOHTpPOJIBHON paboOThl BXOASAT 3alaud, TpeOyrommue rpaduueckoro
omucanus mpoiieccoB. O0beM pabOThl COCTaBIsIeT 2 3aJaud M3 2 paslesioB JAUCHUTUIHHBL.
Bapuant BbIOMpalOT MHAMBHAYaJbHO TMpEMoJaBaTelieM MCXOJs M3 HOMEpa CTyAeHTa 0
KypHaIy.

[Ipu omeHke ypOBHSI BBITIOJHEHUS KOHTPOJIBHOW pabOThI, YCTAHOBIEHBI CIIEIYIOLIUE
KPUTEPUU:

® yMeHHe padoTaTh C O0BEKTAaMU U3YUEHUS, KPUTUYECKUMH MCTOYHUKAMU, CITPABOYHON
Y SHUUKIIONEUYECKOH JINTepaTypoil;
yYMEHHE COOMpaTh i CUCTEMATU3UPOBATh MPAKTHUECKUN MaTepua;

YMEHHUE CaMOCTOSITEIIbHO OCMBICIIATH TPOOJIEMY Ha OCHOBE CYIIECTBYIOIIUX METOIHUK;
YMEHHE JIOTUYHO ¥ TPAMOTHO M3JIaraTb COOCTBEHHBIE YMO3AKITIOUEHHUS U BBIBO/IBI,
yYMEHHE aHATM3UPOBATh U 0000IIaTh MaTepHa;



® yMEHHUE TOJb30BATHCS TI00ATBLHBIMU MH(POPMALMOHHBIMU PECYpCAMU U TPABUIILHO
WX MPETOTHECTH B KOHTPOJIBHOU padoTe.

[Ipn oueHke omnpeaensieTcss IMOJHOTA, TOYHOCTh M IOCIIEJOBATEIbHOCTh H3JI0KEHUS
MBICJICH TPU pElIeHUH 33ajay, HAJIM4YMe JTOCTATOYHBIX MOSICHEHUH, YHCIO M XapaKTep OLIHOOK
(CyliecTBEHHbIE WJIM HECYIIECTBEHHBIE), @ TaK )K€ IPOLEHT MPABUIIBHO PEIICHHBIX 3a/au.

CymiecTBeHHBIE OINMOKH CBSI3aHBI C HEIOCTAaTOYHON TIIyOMHOW W OCO3HAHHOCTBHIO
pelieHus (HampuMmep, CTYACHT  HENpaBWIBHO CcJesiajl IEpeBOJl W3 HE OCHOBHBIX €IMHHIL
U3MEpPEHUsl B OCHOBHBIE, JONYCTUJ OIIMOKU IPH BBIBOJIE PacueTHOW (OpPMyIbl, MOIYy4UT HE
MIpaBUJIbHOE 3HAYEHHUE BEJTUUUHBI).

HecymecTBeHHbIe OMIMOKN ONPEEIIAIOTCS HEMIOJHOTON pelleHus (Harpumep, CTYACHTOM
YIOYIIEeH W3 BHJA KakoW — MO0 HeXapaKTepHbIH (akT MpU pEeUIeHUM 3aJaud) K HHUM MOYKHO
OTHECTH ONHCKH, JOMYIIEHHbIE 10 HEBHUMATEIbHOCTH.

Kpurepuu onenkn:

- OLIEHKa «3auTCHO» BBICTABIIAETCS CTYIEHTY, B Clydae, €ClIM KOHTpOJIbHas pabora
BBINIOJIHEHA [0 CBOEMY BapHaHTy, MPUBEICHbl PUCYHKH, TaOMUIBl W WLIIOCTpPALUH,
HEOOXOIMMBbIE JUIsl PEHIeHHUs] U MPH 3TOM MPAaBUIBHO WM C HE 3HAUUTEIbHBIMU HEIO0YeTaMu
KOHTPOJIBHON palbOThI;

- OLEHKa «HE 3aYTEHO» BBICTABISETCA CTYICHTY, €CIM OH IpU pPELICHUN 3ajad
JIOTIYILIEHbI TPYOble OIINOKY WM HEI0YETHI.

6. SAJTAHMS 111 KOHTPOJIbHOM PABOTHI 3AOYHOM ®OPMbI OB YYEHUS

Br160op 3amanuii 1151 BEITIOTHEHHS] KOHTPOJBHOM paboThl 10 Kypcy «TermmoTeXHUKay CTY/IEHTOB
3a04yHOU (OpMBbI OOy4YeHMsI 1O HANpPAaBIECHUIO TMOATOTOBKU  «ATPOMH)KEHEpPHUS» B LIECTOM
cemecTpe 00y4eHHUs! IPOU3BOUTCS IO MOCIeHEN nudpe Win cyMMe MOocieTHUX U p 3a4eTHOM
KHIKKH.

3aodaua 1. I'a3z maccoit m= 1 uMmeeT HavanbHBIC TTApAMETPHI - JaBiieHue P1 u Temmeparypy ti.
[Tocne moNUTPOMHOTO U3MEHEHHS COCTOSIHUS ra3a 00bEM ero ctan V2 nasienue P2. Onpenenuts
HavyanpHbIi 00BeM Vi, KOHeuHyr TemmepaTypy T2 rasza, mMmokaszareiab MOJMUTPOINBI N,
tertoémkocTh mporecca C, paboTy pacuupenus rasa {, usmenenue Buyrperneit sueprun AU n
nu3Menenue SHTpornuu AS. OmnpenenuTs 3TH K€ BEJIMYHMHBI, €CIIM W3MEHEHHE COCTOSHHUS rasa
MIPOUCXOJUT MO M30TEpPME JI0 TOTO K€ 3HaYeHUs KOHEeYHoro oobéma V. Craenath W 3amucarb
BBIBOJIBI 110 TIOJTYYEHHBIM pacu€THBIM JaHHbIM. [lokaszate npoueccel B P-V u T-S - auarpammax.

Kountponsnsiii Bompoc. KakoBbl o0miasi GopMynupoBKka W MaTeMaTHYeCKOE OMpeiesieHue
MepBoro 3akoHa TepMmoauHamuku? JlaiiTe omnpeneneHre U OOBICHUTE (PUIUYECKYIO CYIIHOCTD
BEJINYMH, BXOJAIIUX B YPaBHEHUE MIEPBOT0 3aKOHA TEPMOMHAMHUKHU.

3aoaua 2. OnpenenuTh mapaMeTpbl pabOYero Tela B XapaKTEPHBIX TOUKaX UACATbHOTO KA
MOPIIHEBOTO JIBUTATENSl C M30XOPHO - U300apHBIM MOIBOIOM TEIJIOTHI (CMEIIaHHbBIN IUKIT), €CIIN
W3BECTHBI MaBiieHue P1, 1 Temmeparypa t1 pabodero Tena B Havane cxkatus. Ctenens cxarus &

CTeneHb NPeBAPUTENLHOTO pacupenus £, cTerneHb NOBBIIIEHNS JABIEHHS 3a1aHbl A
Omnpenenuts paboTy, NOJIy4aeMyl0 OT LHKIA, TNOABEIEHHYI0O M OTBEJICHHYI TEIUIOTY,
tepmuueckuit KIIJ] nukina u M3MeHeHue SHTPONUM OTIENbHBIX MPOIIECCOB IMKIA. 3a pabouee
TEJIO0 IPUHATH BO3LYX, CYUTass €ro TEIJIOEMKOCTb B PACUYETHBIX HHTEpPBAJIAX TEMIIEPATyp
noctostHHOM. [TocTpouTs Ha "MWIIMMETpoBKe" B MaciTade 3TOT MK B KoopauHarax P-V u T-
S. JlaTb K mosy4eHHBIM IpauKaM COOTBETCTBYIOIINE TOSCHEHHUS.



Koutponeneiii  Bompoc. [IpuBenmute OCHOBHbIE  (OPMYIHMPOBKH  BTOPOTO  3aKOHA
TEPMOIUHAMUKH.

3aoaua 3. Tloka3aTh CpPaBHUTENBHBIM pPAacYéTOM IEIeCO00pa3HOCTh MPUMEHEHHE Tapa
BBICOKMX HaudaJbHBIX [apaMETPOB U HU3KOTO KOHEYHOI'O JABJIEHUS HA IPUMEpE MapOoCUIIOBOM
YCTaHOBKH, paboTaromeil mo mnukiy PeHkWHa, ompenenuB pacrojiaraeMblil Terionepena,
tepmuueckuii KIIJ nukiia u ynenpHbIA pacxo mapa s IByX pa3JIMYHbIX 3HAYCHUN Ha4aJIbHBIX
1 KOHEYHBIX [TapaMeTPOB Iapa.

VYkazaTb KOHEYHOE 3HAYEHUE CTeNeHH cyxocTu. M3o0pasuth cxemy mnpocrenieit
MapOCHIJIOBOM YCTaHOBKHM U JIaTh KpaTKoe ommcaHue e€ paboTsl. [IpencraButh nukia Penkuna B
muarpammax P-V u T-S. 3agauy pemars ¢ nomouisto H-s auarpammet.

[IpencraButh rpaduueckoe pemenue 3aaa4yn B H -s quarpamme.

3aoaua 4. Onpenenuth NOTEpPH TeIUla 3a | yac ¢ OJHOrO MeTpa AJUHBI TOPU30HTAJIBHO
PaCIOJIOKEHHOHN MIJIMHIPUYECKON TPYyOBI, OXJIakAaeMO CBOOOJHBIM MOTOKOM BO31yXa, €CIU
M3BECTHBI HApYKHbIN 1uameTp d TpyObl, TeMnepaTypa CTEHKU TpyObl tc Temneparypa Bo3ayxa ts
B ITOMEILIEHUU.

KonTtponbnbsiii Bompoc. Kakumu OCHOBHBIMH Oe3pa3MEpHBIMU 4YMCIAMH  (KPUTEPUSIMU)
1o100Usl onpeaenseTcss KOHBEKTHUBHAs TeIulonepeaadya U KakoB (GU3UUYECKUN CMBICI 3TUX YHCET
noaoous?
3aoaua 5. Tlnockasi crambHas CTEHKA TOJIIMHOW OC OMBIBAETCS C OJHON CTOPOHBI TOPSYMMH
razamMM C TeMIleparypoi ti, ¢ JApyrod CTOPOHBI BOAOW ¢ Temmeparypoil tz. Onpenenuts
ko3¢ unmenT Teronepenaun K ot ra3os k Boje, yeabHbINA TEMJIOBOM MOTOK ( M TeMIepaTyphbl
00enx MOBEpXHOCTEN CTEHKH, €CIIM M3BECTHBI KOAPOUIIMEHTHI TEIJIONEpeiadn OT ra3a K CTeHKe
al u oT creHku K Bojae 02; Kod(hduuueHT TemonpoBoaHocTH cramu Ac=58 Bt/(MK).
OnpenennuTe TakKe BCE yKa3aHHbBIC BBIIIEC BEJIUYMHBI, €CJIM CTEHKA CO CTOPOHBI BOJBI MMOKPBITA
CJIO€M HAKHIMH TOJIIMHOW OH; KOA(h(UIMEHT TeruionpoBoaHOCTH Hakumu An= 1 B1/(MK). s
yKa3aHHbIX BApUAHTOB IOCTPOUTH HSMIOPHl Temmeparyp oT ti1 g0 to. OObACHUTH B 4éM
3aKJIFOYAETCs BPEl OTJIOKECHUS HAKUIIN CTAJIBHBIX IIOBEPXHOCTAX HAarpeBa.

Kontponpabiii Bompoc. B uéM pazmmume wmexay KodpuIMeHTaMH TEIUIOOTAaYd H
TEIUIONEPEIadyt, U KAKOBA CBA3b MEKy HUMMU.

NuauBuayanbHble 3aJaHNUS A1 KOHTPOJIbHOI padoThl 3204H0i GopMbI 00yUeHM I

Tabmuna 1- Homepa BapuaHTOB, BKIIFOYaEMbIX B 33aHue (3a1ava) 1

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

3aJaHUs rasa Kre/cm? KT Kre/cm? m3/kr
1 BO3/yX 4 20 1 20 0,21
2 BO3/1yX 0 1 1 8 0,14
3 BO3/1yX 15 1 1 1,6 0,83
4 BO3YX 150 25 1 60 0,024
5 BO3/yX 250 50 1 70 0,025
6 BO3AYX 0 1 1 16 0,039




7 BO3JIyX 172 1 4 0,33
8 BO3JIyX 617 45 11 0,25
9 BO311yX 45 0,9 32,6 0,08
10 BO3/TyX 1627 32,6 2,7 1
11 BO3/TyX 57 0,85 37,6 0,08
12 BO3/yX 1907 60,2 2,2 1,1
13 BO3IyX 27 0,95 4 0,33
14 BO3IyX 20 1 3 0,4
15 BO3IyX 409 51 1 1,25
16 BO3IyX 30 1 12,3 0,15
17 BO3IyX 2102 471 3,8 0,9
18 BO3/yX 20 0,95 30,8 0,07
19 BO3/IyX 1857 30,8 3,8 0,9
20 BO3/yX 47 1 40 0,07
21 BO3JIyX 2507 81,4 3,56 0,9
22 BO3JIyX 17 6 3 0,9
23 BO3JIYX 20 6 1,1 3,3
24 BO3/yX 0 0,8 29 0,077
25 BO3JIyX 1313 46,4 1,43 1,2
26 BO3/yX 17 1 2,8 0,83
27 BO3/1yX 30 3 97,2 0,025
28 BO3JIyX 1577 164 1 1,25
29 BO3AYX 24 1 3 0,39
30 BO3AYX 1327 6 1,1 3,65




Tabmuia 2- Homepa BapuaHTOB, BKIIFOUAEMBIX B 33/1aHue (3a71a4a) 2

Bapuant P1,

3a1aHus 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 14 1,6
4 1 30 6 1 3,1
5 0,95 20 12 14 1
6 1 47 14 15 14
7 1 15 16 14 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 15
12 1 27 5 1 3,2
13 0,95 25 12 14 1
14 0,8 7 12 1,3 1,7
15 1 45 13 2,02 1
16 0,85 50 14 14 15
17 0,9 45 15 15 1,3
18 1 27 11 14 1,6
19 0,85 87 6 1 3,1
20 0,95 23 12 1,3 1
21 1 17 13 1,3 15
22 0,95 45 12 2,1 1
23 0,9 20 13 2,2 1
24 0,85 37 15 1,3 15
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

Tabmuua 3- Homepa BapuaHTOB, BKIIIOYaeMBIX B 33/1aHue (3a71a4a) 3

Bapuant

[Tapametpsl mapa 1 Bap.

[Tapametpsl napa 2 Bap.

3aJaHusI Py t.°C P2 Py t1,°C P
Krc/cm? krc/em? | Kkrc/em? Kre/cm?
1 24,7 350 0,098 24,7 450 0,090
2 98 327 0.039 98 427 0.039
3 98 327 0.039 98 527 0.039
4 98 327 0.039 98 627 0.039
5 98 327 0.039 98 727 0.039
6 19.6 400 0.039 24.9 400 0.039
7 19.6 400 0.039 58.7 400 0.039
8 19.6 400 0.039 98.0 400 0.039
9 294 400 0.98 294 400 0.098
10 294 400 0.98 294 400 0.078
11 294 400 0.98 294 400 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




0.098

0.098

0.098

0.098

727
600
727
750

130
240
300
240

0.98
0.98
0.98
0.98

480
565
580
650

90
130
240
200

27
28
29
30

H-s muarpamma

8,5

8,0

75

70

6,5

6,0
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Tabnuua 4- Homepa BapuaHTOB, BKIIIOUAEMBIX B 33/1aHuE (3a1a4a) 4

Bapuanr d, tc ts
3aJaHHS MM oC oC
1 17 100 15
2 21.3 150 20
3 26.8 200 25
4 335 250 30
5 42 300 15
6 48 350 20
7 60 400 25
8 75.5 450 30
9 57 100 15
10 76 150 20
11 89 200 25
12 108 250 30
13 133 300 10
14 159 350 15
15 17 400 20
16 21.3 330 25
17 26.8 300 30
18 335 200 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

Tabmuua 5- Homepa BapuaHTOB, BKIIIOUAaEMBIX B 33/1aHUE (3a1a4a) 5

Bapuant J, OH, o, o, t1 t2

3a/1aHus MM | MM Bm/ (Mz K ) Bm/ (M2 K ) e 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 0.5 7 64 2326 800 200
26 1 5 76 2442 850 210




27 2 8 49 3605 975 175
28 0.5 5 17 1163 400 100
29 1 8 24 1454 500 120
30 1.5 4 29 1745 600 140

IIpouenypa oneHuBaHUSI KOHTPOJIbHBIX padoT

Kontponsnast pabora mo nucuumuinae «Temnogusnka», MPOBOIUTCS Ui CTYIEHTOB
3a049HON (opMbl 0OyueHUs. 3a paboOTy BBICTABISETCS  OICHKA «3a4TCHO/HE 3a4TCHOY.
KoHnTposbHast paboTa BBINOIHSIETCS B IIIECTOM CEMECTPE 00YUEHHUS.

B cocraB kaxaoil KOHTpPOJbHOW pabOThl BXOJSAT HE TOJIBKO 3ajaud, TpeOyrolue,
rpauyeckoro OmnMucaHus MPOLECCOB WJIM aHAJIM3a SIBICHUNM B KOHKpETHOW cutTyanuu. O0bem
paboTsl cocTtaBiseT 5. BapuaHTel 3a1auu BEIOMPAIOT O TAOIHIE UCXOJS U3 MOCIEAHUX OTHOU
i AByX mu@p Ne 3a4eTHOM KHWXKKHU CTYIEHTa, KOTOpas COAEPKHUTCA B METOJUYECKOM
YKa3aHUU JUCLMIUINHBL.

[Ipn oneHke ypoOBHSI BBIIIOJIHEHUS KOHTPOJBHOM pabOThl, YCTAaHOBJIEHBI CIIEIYIOLINE
KPUTEPHH:

® yMeHHe paboTaTh C OOBEKTaMH W3Y4YEeHHs, CIPAaBOYHOM M SHIUKIONEIUYECKOU
JIUTEpaTypoi;
yMeHHE cOOMpaTh U CUCTEMaTU3UPOBATh MPAKTUYECKUN MaTepHal;

YMEHHE CaMOCTOSITETbHO OCMBICIISITH MPOOJIEMY Ha OCHOBE CYIIECTBYIOIIMX METOIUK;
yMEHHE JIOTUYHO U TPaMOTHO M3J1araTh COOCTBEHHbIE YMO3aKIIOUEHUS U BHIBOJIBI;
yMEHHUE aHATM3UPOBATh U 00001IaTh MaTepua;

YMEHHE TO0JIb30BaThCs TI00aIbHBIMU HH(DOPMALMOHHBIMU PECYpCaMU U MPABUIIHHO
WX MPENOIHECTH B KOHTPOJILHOU padoTe.

[Ipn oueHke ompexaensieTcss MOJHOTA, TOYHOCTh U IOCIIEIOBATEIBHOCTh H3JI0KEHHUS
MBbICIIEH TpU pelIeHUH 3aJad, HaJM4yhe JAOCTATOYHBIX MOSICHEHHM, YHMCIO U XapakTep OIMIMOOK
(cyliecTBeHHbIE MIIM HECYIIECTBEHHBIE), a TaK K€ MPOLEHT MPaBUIbHO PEIIEHHBIX 3a/1a4.

CyiiecTBeHHbIE OIIMOKM CBSA3aHBl C HEAOCTATOYHOW TIyOMHOW U OCO3HAHHOCTHIO
pelieHus (HampuMmep, CTYACHT  HENpPaBWIBHO CcJeNiajl MEepeBOJl W3 HE OCHOBHBIX E€IMHHIL
U3MEpEeHUsi B OCHOBHbBIC, JOMYCTUJ OIIMOKU IMPH BBIBOJIE PacUyeTHOI (OPMYIbl, MOIY4YUT HE
MIPaBUJIbHOE 3HAYECHHE BEJIMYMHBI).

HecymiectBeHHble OMMUOKN ONPEENAIOTCS HEMIOJHOTON pelieHus (Hapumep, CTyACHTOM
YIYIIEH U3 BHUJA KaKOW — IMOO0 HexapakTepHbIM (PakT MpH pEelIeHHH 3aJaud) K HUM MOXHO
OTHECTH OMHCKH, JOMYIICHHbIE IO HEBHUMATEIHHOCTH.

Kpurepum oueHku:

- OICHKa «3a4YTCHO» BBICTABJIICTCA CTYACHTY, B ClIydac, €CJIM KOHTPOJIbHaA pa60Ta
BBIIIOJIHCHA IO CBOEMY BapuaHTy, IMPHUBCIACHbBI PUCYHKH, Ta6J'II/II_IBI n WUIIOCTpaluu,
HeO6XOI[I/IMBIe AJId pelICHus U IpU 3TOM NPAaBHUIBHO HIJIM € HC3HAUUTCIIBHBIMU HEAOYUCTAMU
peuInili HC MCHEC 5 3agau KOHTpOHBHOﬁ pa6OTI:>I;

- OLICHKa «HC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIIM OH PCHIMII MCHEC 5 3ama4 UM
IIpH pCHICHUHU 3a/1a49 AOIMYIICHBI I‘p}I6BIC OIINOKH WUITH HCAOYCTEI.
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