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[Ipu pazpabotke paboueii mporpaMMbl y4eOHOH TUCHUIUIMHBI B OCHOBY HOJOXKEHBI:

1) OI'OC BO mno nampaBneHuto mnoarotoBku (cmenuanbHocTH) 35.03.06 «ArpouHxeHepus»
yTBEpKACHHBIH MuHHCTEpCTBOM 00pa3oBanus v Hayku P® «23» asrycra 2017 r., npuka3 Ne 813

2) YueOHBIN MJIaH OCHOBHOM 00pa3oBaTelbHOW MporpaMMbl «TexHHYECKHE CUCTEMBI B arpoOH3HECey,
npoduns "Texuuueckuii cepsuc B AIIK" on06pen Yuensim coBerom ®I'BOY BO I'AY Cesepnoro

3aypanbs ot «1» uronst 2022r. [Iporokon Ne 11

PaGouass mporpamma y4eOHOH AMCHMIIIMHBI (MOAYNsl) ofoOpeHa Ha 3acelaHuHM  Kadeapsl
OHeproobecnedeHust CeNbCKoro Xo3sicTBa oT «1» urons 2022r. [Ipotokon Ne 7

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

Pabouas nporpamMma yueOHOM TUCIMILTHHBI (MOIYJIs1) 000pEeHa METOANYECKON KOMUCCHUEH HHCTUTYTA
ot «1» wmtons 2022r. [Iporokon Ne 7

[Ipencenarens METOAMIECKON KOMUCCHHI MHCTHTYTA, - 'f/-:;_ S 0O.A.MengkoBa
Pa3zpaboTuux *:

CraBunkuii A.B., ctapmmii mpernoaBaTens
Kadeapbl 2HEProodecedeHns CeNbCKOro X03HCTBa

. /
JAupekTop MHCTHTYTA: ' /%z/ JL.H.Annpees




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

Koo [lepeueHp TuIaHUPYEMBIX
WNupukarop nocTukeHus
komne- | Pe3ynbTaTbl OCBOCHHSA pe3ynbTaTOB OOYUEHHUS 110
KOMIIETEHI[UU
meryuu JUCHUITIIUMHE
3HaAmMY:
Crocoben - 3aKOHBI IIEPEHOCA TEIUIOBOM
SHEPIMU M MAacChl BEIECTBA,
OCYIIIECTBIIATH COOp
BEJIMYUHBl  XapaKTepU3YIOIIHe
HCXOHBIX MaTE€pHUaloB, HpOIECCHI TeIIonepeHoca
HEOOXOIUMBIX IS TEMIONPOBOHOCTBIO,
pa3pa60TKI/I IUIAHOB KOHBEKIIUEH, N3TydECHHEM.
MEXaHM3aIIN - OCHOBHBIE (POPMYJIBI M 3aKOHBI
( ) TEIUIOTEX HUKH
aBTOMAaTU3AIUHU i
IIPOU3BOJACTBECHHBIX -
p a N-3nk-1 Onpenensier ONpEEIATH
MpoLIecCCOB U TCPMOJUHAMHUYCCKUE TIapaMETpPhI
pecypchbl, HE0OX0IUMBIE TSt
SKCHHyaTaHI/II/I 6 COCTOsIHUS.
CelbCKOXO3SHCTREHHOM BHEJPCHUA paspa0OTAHHBIX - HUCNONB30BaTh 0a30BblEe 3HAHUSA
k-1 —— MeEp 110 NOBBIIIECHUIO B 007acCTH TCIJIOTEXHUKH JUIS
3¢ (HeKTHBHOCTH IKCIUTYaTallud  TEeII000MEHHBIX
JKCIUTyaTaIuu anmaparos.
BJIAJIETh:
TEIIOTEXHUYECKOTO .
-METOIAMH  TEOPETUYECKOrO U
00opynoBaHus 5KCHEPUMEHTAIBLHOTO
orpeeleH s BETMYMH
HHTCHCUBHOCTH TEIIOBOTO
MOTOKa, TEIUIONPOBOJHOCTH |

KOHBCKIIWH.

2. MecTO TUCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHOI MPOrpamMMbl

JlanHas aMcuMIUIMHA OTHOcUTCS K bioxky [ 4yactw,
00pazoBaTeIIbHBIX OTHOIICHHH.
Jlis u3ydeHus IUCHUIUIMHBI HEOOXOIWMMBI 3HAHHS B OOJNACTU: MamemMamuku, Qu3uxu,
HauepmamenbHol 2eoMempul. UHIHCEHEPHOU cPaAPUKU.

Tennomexuuxa

SABIIAACTCA

MIpeIecTBYIOMIEH

OUCLUIUINHOU

dbopmMupyemoii  ydacTHUKaMU

Ui TUCLUILINH:

9eKMPONPUBOO U INeKMPOOOOPYO08aHIUe, MAULUHBL U 000PYOOBAHUE 8 HCUBOMHOBOOCTEE.
JucuumnnuHa u3y4daercs Ha 3 Kypce B 5 cemecTpe Mo ouHO#l (hopme oOydeHus, 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
5

6
AyAUTOpPHbIE 3aHATHS 48 14
(Bcero)
B Tom uucne: - -
JlekiMOHHOTO THTIA 24 6
CeMHHApCKOTO THUTIA 24 8
CamocrosiTesibHasi padoTa 60 94
(Bcero)
B Tom yucne: - -
[TpopaboTka marepuana 30 70
JIEKITMH, TTOATOTOBKA K
3aHSITHIIM
CamocrosiTeThHOE H3YIeHHUE 6
TeM
Pedepar 14 -
KoHTposbHbIe pabOThI 10 24
Bun npomexyrouHoii 3a4eT 3a4eT
aTTecTaIuu (3a4eT, SK3aMEH)
OO6mast TpyI0€MKOCTb:
4acoB 108 108
3a4YCTHBIX CAMHUIL] 3 3

4. Conep:kaHue QM CHUNINHbBI

4.1. Conepxanue pa3iesioB JTUCUUIIIIMHBI

Ne HaumenoBanue pazzaena Coneprkanue paszaena
/1 IUCIUATIINHEI
1 2 3
1. Texnuyeckas [IpeaMeT TexHUYIECKON TEPMOIMHAMUKH U €€ MeToabl. CBA3b
TepMOANHAMMKA TEpMOAWHAMUKY C APYTUMH OTPACIAMH 3HaHUH. OCHOBHBIE 331441

Kypca. Pabouee Tero. OCHOBHBIE TapaMeTPhl COCTOSHUS.
TepmoanHamMuueckas cucteMa. PABHOBECHOE U HEPaBHOBECHOE
cocTosiHUS. Y paBHEHHE cocTosiHUS. Termrora u pabora Kak GopMbl
repeaaqu sHeprun. TepmomuHaMudeckuii nporecc. OdopaTuMble U
HeoOpaTuMbIe mporecchl. Kpyroseie mpomeccs (IIAKIIB).

CMmecn wumeansHbIX rasoB. CriocoObl  3amaHMsl cocTaBa  CMECH.
CooTHOIIIEHHE MEXIy MacCOBBIMH U OOBEMHBIMH TOJISAMH. BbramcieHus
MaccoBbIX M OOBEMHBIX JA0Jel. BpuucieHne mapamMeTpoB COCTOSHHUS
cmecu. OmpeneneHne KaXymewcs MONEKYISIPHOW MacChl W Ta30BOM
TIOCTOSTHHOM CMECH.

TermoemkocTs. MaccoBasi, oObeMHass W MOJSpHAs TETIOEMKOCTH.
TermoeMKoCTH TpH TMOCTOSHHBIX 00bEMax W JaBICHUSIX. 3aBHCHMOCTH
TEIUIOEMKOCTH OT TeMmepatypbl u jaBieHus. CpemHsiss W WCTHHHAS
TerIoeMKOoCcTH. POpMyYIBI M TaOIUIBI IS ONpPEeNICHNsT TeIUIOEMKOCTEH.
TermoeMKoCcTh CMECH HIEANBHBIX Ta30B.

[epBeiii 3akoH TepMmomuHamukd. CymHocTh 3akoHa. DopMynupoBKu




3aKOHa. AHAINTHYECKOE BBIPAKEHHE 3aKOHA ISl OTKPBITHIX M 3aKPBITHIX
cucteM. OrmpeneneHrie padOTbl W TEIUIOTHl Yepe3 TEPMOIMHAMUYECKHE
napameTpsl coctosaus P - V- muarpamma. OHTaIbIH.

Bropoit 3akoH TepMmomuHamMukd. OCHOBHBIE (DOPMYIHPOBKH 3aKOHA.
AHanuTHueckoe BeIpakeHue 3akoHa. DHTponus. TS - nuarpamma.

OO0mpe TOHATHS O TepMOAMHAMHYECKOM Iponecce. OOmme MeToabl
UCCIIEIOBAaHUS  IIPOLIECCOB M3MEHEHUs COCTOSIHUS — pabodux — Tell.
W3zobpaxenue mpoumeccoB B koopauHatax pv U Ts. OcHOBHbIE

TePMOJIMHAMHYCCKUE MPOLIECCHI: H30XOPHBIH, H300apHBbI,
U30TEPMHUYCCKHA, aquabaTHBIA, KAaK YaCTHBIC CIy4aW [OJUTPOITHOTO
npoliecca.

OO01miee MOHATHE O KPYTroBOM mporiecce. [IpsMoil M OOpaTHBIA ITUKIIBI
Kapno, wux anamu3. Tepmomunamuueckuii KIIJI u xoioauibHbIN
KO3 PULIMEHT.

Luknsl qurareneit BHyTpenHero cropanus (JIBC). LIukisl ¢ M30XOpHBIM
¥ n300apHBIM TOABOJAMHU TeIIOTHl. V300pakeHne HUKIOB B pv U Ts
JuarpaMmax

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

[uknsl ra3zorypOuHHBIX ycraHoBOK (I'TVY). Llukisl ¢ W30XOpHBIM U
M300apHBIM TIOJIBOJIAMU  TEIJIOTHL. PerenepatuBHble 1ukiabl [TY.
N3obpaxenne nmkinoB 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. MHoroctynenuartoe cxarue. VzoOpaxeHue
TEpMOANHAMUYECKHUX LIMKJIOB B pv U Ts quarpamMmax.

[lMKnbl  XOMONWIBHBIX  YCTaHOBOK. Kitaccuukamus — XONOAMIBHBIX
ycraHoBOK.  Paboune  Ttema.  XomoawnbHeli  K0dGduIMEHT U
XO0JIOLONPOU3BOAUTEIBHOCTD. . Tukn BO3YLLHOM XOJIOIUIIBHOM
ycTaHOBKH. LIMKJIbI TapOBOM 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 W BOISHOTO Iapa.
Pacuer TepMomMHaMHUUYECKHX IIPOLIECCOB BOASHOIO Mapa C IOMOIIBIO
tabmuy u hs guarpammbl. lIpuHOMNMAnIbHAas cxeMa MApOCHIOBOM
yctaHoBKH. Ilukn Penkuna. BrusiHMe HadalbHbIX M KOHEYHBIX
napamerpoB Ha Tepmudeckuii KIT/I rukna Penxunna. M300pakenne nukina
B Ts u hs gmarpammax. Ilytu moBbImIeHUS 3KOHOMHUYHOCTH
MAapOCHJIOBBIX YCTAHOBOK. Terio(pUKaI[MOHHBIN UK.

Omnpenencane moHATHS «BrnaxHslii Bo3myx». OCHOBHBIE BEIHYHHB,
XapaKTepU3YIOIINEe COCTOSHUS BIAXHOTO Bo3ayxa. hd mmarpamma
BIIAJKHOTO BO3AyXa. Pacder OCHOBHBIX IpPOIECCOB (IIOAOTPEB, CYIIKA,
CMECH BO3/1yXa U Pa3INYHBIX IAPOB).

Teopusi Ten1006MeHa

[Ipenmer " 3aMa4d  TEOPHH. 3HaueHne TEII000MeHa B
CEIbCKOXO3SIUCTBEHHBIX W TPOMBIIUIEHHBIX —MponeccaXx. OCHOBHBIE
MOHATUS U OIIPEeIICHIIS. Crmoco0pl  mepeHoca  TEIUIOTHI:

TETUIONPOBOJHOCTh, KOHBEKIMA W u3inydeHue. OCHOBHBIC IOHSTHSA W
ompenenenus.  3akoH  Dypre.  duddepenimansHoe  ypaBHEHHE
TETUTOTIPOBOTHOCTH. Koadpdrmment TEIUIOTIPOBOTHOCTH.
TemionpoBOAHOCTh OJHOCIOWHOM M MHOTOCIOWHOM IUIOCKMX CTEHOK,
OWTAHAPIIECKON U CPEeprIeCKON CTEHOK.

KonBekTuBHBIH TemnmooOMeH. OCHOBHBIE TIIOHATHS W OIPEICICHHS.
Ypasuenne HeioTona-Puxmana. KosddumnmenT Termmoornagm.
Termoobmen wm3nydenneM. OCHOBHBIE TIOHATHA M ONpPEIETICHUSL.
TernoBoii 6anmaHc TyduCTOro TerurooOMeHa. 3aKOH TEIIOBOTO M3JIYdECHUSL.
TermnooOMeH U3IydeHnEM MEKAY TeTaMH.

Crnoxublii  TemmooomeH. Temmonepenaua depe3  OAHOCIOWHYIO U
MHOTOCJIOHHYIO TUIOCKYIO, IIMJIMHIPHUYECKYIO, C(HEpHUUECKYI0 CTEHKH.
Koapunment teruonepenaun. TenmoBas H30ms1Hs.

Hasnauenwe, kmaccupukamysi M CXEMBbl TEIUNIOOOMEHHBIX anmnaparos.




HpI/IHIII/IH pacyera TEII000MEHHBIX

IJIACTUHYATHIX TEIJI000OMEHHBIX armapartos.

anrnaparos.
TemriepaTypHblii Hamop. CoBpeMEHHbIE KOHCTPYKIMH TpyOdaThIX H

Cpennuii

4.2. Pa3zgennl TUCHUINIMHBI U BUABI 3aHATHI

ouHas (popma oOyueHus

Ne HaumenoBanue paznena Jlexuuonnor | CeMHMHapCKOT CP Bcero,
/i JIACITATLTUHBI 0 0 4acoB
TUTIA THTIA
1 2 3 4 5 6
1. | TexHuyeckas TepMOJUHAMHKA 12 12 30 o4
2 | Teopus TernmooOMeHa 12 12 30 o4
Wroro: 24 24 60 108
3ao4yHas GpopmMa oOydeHust
Ne HaumenoBanue pazaena Jlexumonnor | CeMHMHapcKOT CP Bcero,
n/m TIVCITATIITHEBI o 0 JacoB
THTIA THTIA
1 2 3 4 5 6
1. | Texuuueckas TepMOIUHAMHUKA 2 4 44 50
2 | Teopus TeruiooOMeHa 4 4 50 58
Hroro: 6 8 94 108
4.3. 3aHATHA CEMUHAPCKOI0 THIA
No Ne pasena TpynoemkocTh
n/m Tema (gac)
JMCIIUATUTHHEI
OYHas 3a04Has
1 2 3 4 5
1. MeTtobl U3MEPEHUS TEMIIEPaTyPhl 2 2
2 MeTopl U3MEPEHUS TaBICHUS 2 -
3 Metoapl U3MEpEHUsT CKOPOCTEH JBYDKCHHS H 2 -
1 pacxoja pabouero Tena
4 Omnpenenenre nMokaszaress MOJIUTPOTIBI 2 -
5 OnpeneneHue OTHOCUTENBHOM H  abCOIMIOTHOM 2 2
BJIAKHOCTEH BO3/TyXa
6 YCTpoicTBO M MpUHIUIT PabOTHI KOMITPECCOPHOM 2 -
XOJIOJIILHOW MAaIlTuHBbI.
7 Omnpenenenve K03 PUIHEHTA TETIONPOBOIHOCTH 2 2
TBEPJOTO Tela
8 2 Omnpenenenve  ko3(pQUIMEHTAa  TEIUIOOTAAYM 2 -
TOPU3OHTAIBHOM TPYOBI
9 2 HccnenoBanue 11eHTpoOEKHOTO BEHTUIISITOPA 2 2
10 Tennokanopudepsl 2 -
11 HcnbiTaHne  OAHOKOHTYPHOTO  XOJIOJMUIIBHOTO 2 -
arperara
12 Temorenepatopsl 2 -
Uroro: 24 8




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

5. Opraﬂnsaunﬂ CaMOCTOSITEIbHOI p360TbI oﬁyqaloumxca mo JTMCHUIIJIMHE

5.1. Tunsl caMoCTOATEILHOI Pa0OTHI €€ KOHTPOJIb

Tun camocTosaTeIbHON padoThI ®dopma o0yueHus Tekymuii KOHTPOJIb
OYHast 3a04Has
[TpopaboTka MaTepuaa JCKIHHA, 30 70 TECTHPOBAHUE
MOJIrOTOBKA K 3aHSTUSIM
CamMocTosTeTbHOE U3yYeHUE TEM 6 TECTUPOBAHUE
WIn
cobecenoBanne

KypcoBoii ipoekt (pabota) - - -

PacuetrHo-rpaduyeckue paboTsl - - -

KoHTposbHbIe paboThI 10 24 3anmTa
Pedepar 14 - cobeceioBaHNe
BCET0 YacoB: 60 94

5.2. YueOHO-MeTOAMYECKHE MATEPUAJIBI /ISl CAMOCTOATEIbHON padoThI:

1.MBakuna E.A. Meroguueckne  peKoMeHAauuMu 1o  auciuiuimHe  "TexHuueckas
TepMOJUHAMUKA" NJIT CaMOCTOSATENIbHON pabOTHI MUl CTYACHTOB OYHOW (OpMBI OOydeHUS W
cryneHntoB MJIO mno HampaBneHuto noarotoBku 35.03.06 «ArpounxeHepus». - TIOMEHb:
I'AY(C3, 2017. - 156 c.

2. HBaxkuna E.A. Meroguveckue yka3aHWs 110 BBIMIOJHEHUIO JAaOOpATOPHBIX PabOT 1O
muciurmnae  "TerorexHuka" A71 CTYACHTOB OYHOW M 3a04HOM (OpMBI OOydeHUsS IS
HanpasieHus noarotoBku 35.03.06. «Arpounkenepusi». — Ttomens: [AYC3, 2016. — 46 c.

5.3. TeMbl, BLIHOCHMbI€ HA CAMOCTOAAITEIbHOE H3yYeHHe

1. Hpez[MeT TEXHUYCCKOH TEPMOJUHAMUKH. OCHOBHEBIE TIOHSTHS B OIIpCACIICHMS.
2. ypaBHeHI/Ie COCTOSHHA NACAJIBHOI'O I'a3a.
3. TepMOI[I/IHaMI/I‘ICCKI/Ie mpouecCChl HACATBHBIX TIa30B B 3aKPBLITBEIX CHUCTEMaAXx. CmMmecu

nACaJIbHBIX I'a30B.

5.4. Tembl pedeparoB

1. MHcnonb3oBaHKHe BTOPUYHBIX SHEPTOPECYPCOB U OTXOA0B B KAUECTBE IHEPIETUUECKOTO
TOTUIMBA.

2. CwMemaHHbIe CUCTEMBI TEIJIOCHAOKEHU (Ha MPUMeEpe UCTI0JIb30BaHUS KOTEIbHOM,

BETPOTe€HEPaTOpa, reIM0yCTaHOBKH U JIp.).

IIporHo3ssl pacrnojiaraéMelX 3aacoB TOIUIMBA U UX UCYEPIIAHMUS.

IIpo6nembl 10OBIYM M TPAHCHIOPTA SHEPTETUUECKOTO TOTIMBA.

SnepHoe TorumBo. IIporHO3kI pacnoaraéMelX 3aacoB U UX UCUEPIIaHUs.

[Ipo6nembl MPOU3BOJACTBA U TPAHCIIOPTA SIIEPHOTO TOILIMBA.

ITpo6nembl 3K0JI0rHYECKON 6€30MaCHOCTH PU MPOU3BOJICTBE U TPAHCIIOPTE SJIEPHOTO

TOIJIMBA.

Iasuduxanus yrneit. [IpoGieMsl U NepCIEKTUBEI.

9. Iepcnextussl npuMenenus [1I'Y Ha 6a3e razupukay TBEPIbIX TOTUIUB

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

11. PabGouue Tena HMKIOB. BUHApHBIE IIUKIIBL.

No oo

o




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

6.

Paborta TOC B yclI0BHAX PBIHKA AJIEKTPOIHEPTUH.
CoBepiieHcTBOBaHUE cXeM U 00opyaoBanust TOC
Hcnonp3oBaHue TypOMHHBIX 5KOHOMAaK3epOB B OJIOKaX MOBBIIICHHOH 3 (EKTHBHOCTH
I"a3o-TypOunHbIe HagcTpoiiku TOL]

BosnelicTBre sHEpreTHKH Ha KIuMaT 3eMIIH
AKKYMYJMPOBAHUE TEILUIOBOM U AJIEKTPUUECKON IHEPTUU

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

00y4yaIuxcst Mo JUCHHILINHE

arrecranmuun

6.1 Hepeqeﬂb KOMIIETEHIIMI M OIleHOYHbIe cpeacrea HHAUKATOpPA JTOCTUKCHUSA

KOMIIEeTeHI N ii
Koo [Iepedyens mianupyemMsbIxX HanmenoBanue
Nuaukatop 10CTUXEHUS
Komne- pe3yiabTaToB 0OYUEHUS TIO OLIEHOYHOI'O CPE/ICTBA
KOMIIETEHIINH
meHyuu NUCHUIIIINHE
3Hamy. TecT
- 3aKOHBbI TIICpCHOCA TEIUIOBOM
3Heprm/1 u MacCChbI BCIICCTBA,
BETMYHHEI XapakTepu3yrolue
PO ECChI TEIJIONCPEHOCA
TCHHOHpOBO}IHOCTBIO,
KOHBEKLIHMEH, U3ITydCHUEM.
- OCHOBHBIC d)OpMyJ'lbI 1 3aKOHBbI
MJI-3nk-1 Onpenensier TEIIOTEXHUKH
pecypchl, He0OX0IUMBbIE yMeThb!
JUT. BHEAPEHUS -~ONpelensTh
pa3paboTaHHBIX MEP TI0 TEPMOAVMHAMHUYECKHUE TapaMeTphl
IIK-1 | noBeluenuro COCTOAMHA.
- HCIIOJIB30BATh 6a30131;1e 3HAHUA
3 pexTuBHOCTH B 00JIACTM TEIUIOTEXHUKH VIS
OKCILTyaTallu1 IKCITyaTaluu TETUIOOOMEHHBIX
TEIJIOTCXHUYECKOTO almaparTos.
000pyI0BaHUS BJIAJIETD:
-ME€TOJaMH TCOpCTI/I‘{CCKOI‘O nu
3KCHepI/IMeHTaHbHOI‘O
OHpeI{CHCHI/IH BCIIMYUH
HUHTCHCHUBHOCTHU TCILIOBOIO
II0OTOKa, TeIIJ'IOHpOBOI[HOCTI/I nu
KOHBCKIINHU.
6.2. lIxaanl oneHNBaHUSA
Il kaJia oneHMBaHKMs TECTUPOBAHMS HA 3a4eTe
% BLINMOJIHEHHUS 3aJaHUS Pesyabrar
50 - 100 3au4TEHO
MeHee 50 He 3a4TeHO

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

VYKa3aHbl B IPUII0KEHUH 1.




7. IlepeyeHb OCHOBHOW M [ONOJIHUTEJbHON Y4eOHOI JUTepaTypbl, HEOOXOAUMON

AJIS OCBOEHMS UCHMIIIHHBI
a) OCHOBHasl TUTEpaTypa

1.

2.

Kpyrnos I'.A. Temnorexnuka : ydeOHoe mocobue ./ I'.A.Kpyrnos, P.W.Bynrakosa,
E.C.Kpyrnosa. 2-e u3zn., crep.- CII16.: MU3narensctBo «Jlanpy», 2012. —208c.

Pymsanes, A.A. Temmorexnuka: yaeoHoe mocoodue / A.A. Pymsnues, A.B. CraBunkwmii:
aBTOpbI-cOCTaBUTENU. —t0OMeHb, 2021. 116c.

0) omoJHUTENIBHAS TUTEpaTypa

1.

o UE W

Termodusnka, TEIUIOTEXHUWKA, TEIUIOOOMEH. MeXaHuKa IKUAKOCTeH U Ta30B

naboparopHbiii npaktukym / B.A. ApytioHoB [u 1p.].. — Mocksa : M3narensckuii JJom
MUCuC, 2007. — 85 ¢. — ISBN 2227-8397. — TekcT : 2MeKTPOHHBIH // DIEeKTpOHHO-
OoubmuoTeYHAas cucTema IPR BOOKS : [caiT]. — URL:
http://www.iprbookshop.ru/56121.html (nara o6pamenus: 30.05.2020).

Temotexnuka : yuebHoe mocobue / . — Bomrorpaa : Boarorpaiackuii MHCTUTYT
omsneca, 2009. — 206 c. — ISBN 978-5-9061-7245-7. — TekcT : 21€KTPOHHBINA //
OnekTpoHHO-Oubnmoreunas cucrema [PR BOOKS :  [caiit] —  URL:
http://www.iprbookshop.ru/11352.html .

JIudennena JI.B. Temnorexnuka : ydebnoe nmocooue / Jludenmnera JI.B.. — Kemeposo :

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

CoopmmkoB I'.C. Temmoduszwka wu TemorexHuka. Termmodusmka : NpakTUKyM /
Coopmuxos I'.C., Yubuzosa C.1.. — Mocksa : U3narensckuii JJom MUCuC, 2012. —
104 c. — ISBN 2227-8397. — TekcT : 31MeKTPOHHBIN // DIEKTPOHHO-OMOIHOTEeUHAsS
cuctema IPR BOOKS : [caiir]. — URL: http://www.iprbookshop.ru/56201.html (ngara
obpamienus: 30.05.2020).

8. IlepeueHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
"Unrepuer"
DieKTpoHHO — OubIHoTeuHas cucrema «Jlaupy -pexxum goctyma: 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 00y4ar0LIUXCH M0 OCBOEHUIO TUCHUILIUHBI

CTaBI/IHKI/Iﬁ A.B. Temmorexnuka: yqe6Hoe mocoOre IO BBINOJHEHHIO KOHTPOJIbHBIX

paboT Ul CTYJIEHTOB 3a04HOM (opmbl oOydyeHus  HampaBieHuss noarotoBku  35.03.06
«ArpounkeHepus» / A.B.CraBunkuii.— Tromens: 'AY Cesepnoro 3aypanbs, 2021. - 56 c.

10. Ilepeyens HHPOPMALMOHHBIX TEXHOJIOT Uil

1. Onepanuonnas cuctema Windows (JIMLIEH3MOHHOE ITPOrpPaMMHOE 00ecIIeueHue)
2. INaket npuknagusix nporpamm MS Office 2007 (yHuBepcUTETCKas IULIECH3U)
3. BUOC Moodl

11. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUNINHBI


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/

XoNoAWNBHBIA  ammapaT, —TeIUloreHepatop, Kanopudep, LEHTPOOSKHBIH  BEHTHUIIATOD,
TEPMOMETPBI, aHEMOMETPHI, OapomeTpsl, Oaporpadsl, ImKad HarpeBaTeNbHBIH, TUTPOMETPHI,
MaHoMeTpbl, Hacoc KamboBckoro. IIpoektop, skpan HacteHHbld. - 1-32 JlaGopatopus
TCIJIOTEXHUKHN

12. OcoO0eHHOCTH OCBOEHHS AUCHUIIJIMHBI IJII HHBAJIMAOB H JUII ¢ OrPAHUYICHHBIMU
BO3MOKHOCTSIMM 3/10POBbS

OOyuenne O0O0yJarOmMXCS C OrPAaHUYCHHBIMH BO3MOXHOCTSIMH  3/I0pPOBBSL  IIpU
HEOOXOJMMOCTH OCYIIECTBIISIETCSI Ha OCHOBE aJaNTHPOBAHHOW paboueil mporpamMMmbl ¢
UCTIOJIb30BAHMEM  CIICIUANBHBIX ~ METOJOB OOYy4eHUS M JAUJAKTHUYECKHX MAaTepHasoB,
COCTAaBJIGHHBIX C YYETOM OCOOCHHOCTEH TMCHUXO(HU3UUECKOTO pPa3BUTHUS, WHIUBUAYATHHBIX
BO3MOJKHOCTEH U COCTOSIHMS 37I0POBbS TaKUX 00ydaromuxcs (00Oydaromerocs).

B memsax ocBoeHus y4eOHOW MporpaMMbl JUCHUIUIAHBI HMHBAIMAAMH H  JUIAMHA  C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMHU 37I0POBbsI 00ECTIEYHMBACTCSI:

* Ul WHBAJHWJIOB M JIMII C OrPaHUYECHHBIMH BO3MOXXHOCTSIMH 3JI0OPOBBS IO 3pPEHUIO:
pa3MelneHne B JOCTYIHBIX Ui 0Oy4JalOMIMXCS, SBISIOMIUXCS CIENBIMU HIIH CITa0O0BHSIINMH,
MecTax M B aJanTHPOBaHHON ¢dopMe crnpaBoyHON HHGOpPMAIMK O PACIHUCAHUU YUEOHBIX
3aHSTHI; PUCYTCTBHE ACCUCTEHTA, OKAa3bIBAIOIIETO oOyuaroiemycs HE0OX0IUMYIO

MTOMOIIIb; BBIITYCK aTbTEPHATUBHBIX (POPMATOB METOJMUECKUX MaTepHaoB
(xpynHbIA WpHUGT WM ayauodaiiiasl), UCMOJb30BaHUE Bepcuu caita g cnabosuasmmx ObC
IPR BOOKS wu cnenuansaoro moouibsHoro npuioxkenus [IPR BOOKS WV-Reader (mporpammsl
HEBU3YaIBHOTO JOCTyMa K WHGOpMAIUK, NpPEAHA3HAYCHHON UIsi MOOWJIBHBIX YCTpPOWCTB,
paboTtaromux Ha omnepanuoHHOM cucteme Android m i0S, KoTOpas HE TpeOyeT ClenHaIbHO
00y4eHHOTO accucTeHTa, T.K. Joau ¢ OB3 mo 3peHnio paboTaroT CO CBOMM YCTPONCTBOM
IIPUBBIYHBIM CIIOCOOOM, UCIIOJIb3YS CIELUANIbHbIE ITATHBIE IPOTPAMMBbI JUIsl HE3PSUUX JIFOAEH, C
kotopeiMu IPR BOOKS WV-Reader nmeeT nosiHyr0 COBMECTUMOCTH);

* Ul HMHBAIMJIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMM 3JI0POBbSl MO CIyXY:
Ha/IJIeKaIlMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEICHHE HH(POPMALINY;

* Ul HHBWIMJIOB M JMIL C OIPAaHUYCHHBIMM BO3MOKHOCTSAMH 3I0POBBS, HMMEIOIIMX
HapyleHUsl ONOPHO-JABUraTeIbHOIO almapara: BO3MOXHOCTb OeCHpensTCTBEHHOIO J0CTyIla
oOyyaromuxcs B yueOHble IIOMEIIECHUS, TyaJleTHbIe KOMHAThI U JIpyrue noMeneHus Kadenpsl, a
TakXke NpeObIBaHNE B YKa3aHHBIX  ITOMEIICHUSX.

O06pa3oBaHue 00yyaromUXCcsA C OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3JJ0POBbSI MOKET OBITH
OpPraHU30BaHO KaK COBMECTHO C JPYrUMH OOy4yarOIIMMHUCSH, TaK U B OTAENbHBIX I'pyNIax WU B
OTJENBbHBIX OpraHu3alusX.
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KOHTPOJIBHBIE 3AJJAHUSA U UHBIE MATEPHUAJIBI OLHEHKU
3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBITA JAeSITEJIbHOCTH, XapaKTepu3youue
JTranbl (pOPMHUPOBAHUS KOMIIETEHIIMHA B IIPOLecce OCBOCHHS AUCHUIINHBI
TEIVIOTEXHHKA
1. Bonipocsl 1i1s1 codeceioBaHUsA 10 TEMAaM pa3/iesi0B

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 TEPMOJUHAMUKH.

4. OCHOBHO€ TEPMOJAMHAMHUYECKOE TOXKIECTBO. DHTAIIBITHS.

5. TepMoiMHAMHUYECKUH aHAIN3 KPYrOBBIX IIUKIOB. [IpsMbie 1 0OpaTUMBbIE [IUKITHIL.
Tepmuueckuit KITJ[ u xomoaunbHbIi K03 OUIIMEHT IUKIIOB.

6. luxn Kapno. T - s amarpamma. U3o06pakenne nmporeccoB 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. AnunaGatuslii mporiecc. Paborta B mporiecce.

11. PeanbHble ra3pl. YpaBHEHUE COCTOSIHUS PEAJIBHBIX Fa30B.

12. Bonsinoit nap. IIporniecc mapooOpazoBanus. [lapamMeTpsl BoIbI, BIAXKHOTO, CYyXOTO U
MIEPErpeToro 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. DneMeHTapHbIEC U CI0XKHbIE BUIBI TEINIOOOMEHA.
7

8

W N

. TemuoBoii notok. TemmneparypHoe nosie. TemnepaTypHblid IpagueHT.
. OcHOBHOM 3aKOH TeIIONPOoBOAHOCTH. KoaddUImeHT TernionpoBogHOCTH.
9. Konextupublil Temnooomen. @opmyna Herotona. KoaddunueHt remnootaayn.
10. Iuddepenmmanbuoe ypaBHEHHE TEIUIONPOBOHOCTH.
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
OTBETOB BCEX CTYJIEHTOB.

Kpurtepuu ouenku codecenoBanms

3aureHo CTyneHT OTBETHJI Ha BCE MPEUIOKEHHBIE BOMPOCHI, TOKA3aB XOPOIINUE 3HAHUS
110 U3Y4YEHHOH TeMe, IPOAEMOHCTPUPOBAI BJIAJCHUE MaTEPUAIIOM 10
TEOPETUICCKIM BOIIPOCAM H/WJIN JAOITYCTHII HECYIIIECTBCHHBIE
HETOYHOCTH/OIIMOKU MIPU OTBETE.

He 3auteno | CTyleHT OTBETHJI HE Ha BCE NPEUIOKEHHbIE BOIPOCHI; MPOJEMOHCTPUPOBAI
HEIOJHOE BJIAZICHHE MaTepHaIoM IO TEOPETUYECKUM BOIPOCAM U JOMYCTHI
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. TepmoauHaMHUUYECKHE TPOLECCHI UCANIBHBIX [A30B B 3aKPBITHIX cucTeMax. CMecH uaealbHbIX
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 3a4eTy IpH NPOBeJIeHHH B YCTHOIH gopme

HanmenoBanne KoMIIEeTEHIINU Bonpocsl
3namo
1. HepBHﬁ 3aKOH TCPMOJMHAMUKH. BHYTpCHHHH
TIIK-1 OHEpIUAa 154 pa60Ta HU3MCHCHUA o0beMa.
AHanuTHYECKOE BBIPAXKCHUC 1-oro 3aKOHa
CoocobOeH OCYILIECTBIIATh C60p TCPMOJUHAMHUKH Y€PE3 SHTAJIBIINUIO.

2. IonuTtponHselid mpouecc. M3MeHeHHUs] BHYTpEeHHEH

HUCXOJHBIX MATCPUAJIOB,
OHCPI'uH, SHTAJIBIINH, SHTPOIINH. Pa6oTta mpouecca.

HEOOXOAUMBIX JUIsSl pa3padoTKu

Temuora, y4acTBYIOIIAs B IpoLecce.

[LIAHOB MEXAHMSATHA N3o6paxxenne mnpouecca B P-V. umw T — S

(aBTOMaTHM3aLMN) IPOU3BOACTBEHHBIX KOOp/IMHATAX, mpH  pasHbIX  IOKA3aTeNsx
IpOLECCCOB U SKCILTyaTallun MOJUTPOIILIL.

CEJIbCKOXO3SIICTBEHHON TEXHUKH 3. TennoeMKoCTb. OcHoBHBIE OTIpEJEIICHUS.

MaccoBasi, 00beMHass U MOJISIpHAS TEIMJI0EMKOCTH
razoB. McTuHHasT # cpeAHsisi TEIIOEMKOCTH.
AHANMUTUYECKUE BBIPAKEHUS Ul TETUIOEMKOCTH.
3aBUCHMOCTB OT TEMIEPATYPHI.

4. Tnarpamma H-d BnaxkHoro Bosayxa. Onpenenenue
OCHOBHBIX TIOKa3arejei BIAXXHOTO BO3JAyXa IO




quarpamme.

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

6. Cxema mapoCWJIOBOW  YCTaHOBKM  PeHKHHA.
MN3obpaxenus mukna Penkuna B T-S u PV
KoOpJauHaTax. BelpaxkeHue aai 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. Bmaxupii  Bo3myx. [lapameTpbl  BIaXHOTO
Bo3ayxa. H-d nuarpamMma BiaxHOTO BO3/1yXa.

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 KOMIIPECCOop.
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




IOBBINICHUA JABJICHUSA 3aJaHbl A .

3adaua 3. Onpenenutb MOTEpH Temia 3a 1 4dac ¢
OHOTI'O MCTpa JIIWMHBI TOPU30HTAJILHO
PacroJI0KEHHOM LIMHIPUYECKON TpyOBI,
OXJIaXKJAaeMOM CBOOOJHBIM IOTOKOM BO3/yXa, €CIIU
W3BECTHBI HApYXHBIN auameTp d TpyObl, TeMIieparypa
CTEHKM TpyObl tc TemmepaTypa Bo3ayxa te B
IIOMCIICHUMN.
3aoaua 5. Tlnockast crampHas CTEHKA TOJIIIMHOW OC
OMBIBACTCsA C 0I[HOI71 CTOPOHBI TOpAYHMMHU Tra3aMu C
TEMIIepaTypor t|, C JApyrod CTOPOHBI BOJOM C
temneparypoir  t2.  Omnpegenuts  Ko3(G(UIUEHT
temionepenayn K oT ra3oB K BOJAE, YAEIbHBIN
TEIJIOBOM MOTOK (| ¥ TeMIIepaTypbl 00eux

ok w

IIpouenypa oueHMBaHUSA 3a4eTa

JI1s1 oLleHMBaHUs 3HAHUM CTYZEHTOB BO BPEMS 3a4€Ta COCTABJIEH CIIMCOK U3 BOIIPOCOB.
3adeT MpoXouT B MUCbMEHHOU (hopme u B popme codecenoBanusi. CTyIeHTY T0CTaeTCs
BapUaHT 3a/IaHMS MTyTEM COOCTBEHHOTO CIIy4aifHOTO BBIOOpa U mpenocTasisiercs 20 MUHYT Ha
MOATOTOBKY. 3alllUTa FOTOBOTO PEIICHUS MPOUCXOAUT B BUJIE COOECeI0BaHUS, HA YTO OTBOJIUTCS
10 MuHYT. 3a1aHE COCTOUT U3 2 TEOPETHUUECKUX BOMPOCOB, TPEOYIONMUX MUCHMEHHOTO OTBETA.

MIxaJsa oneHuBaHNUA 3a4eTa

— OIICHKa «3a4TE€HO» BBICTABJISETCS, €CIM CTYJIEHT 00JaJaeT JOCTaTOYHO MOJHBIM
3HAaHMEM Kypca TEIJIOTEXHHKH; €r0 OTBET MPEACTaBIseT IpaMOTHOE H3JIOKEHHE Y4eOHOTO
Marepuaga MO CYIIECTBY; OTCYTCTBYIOT CYIIECTBEHHbIE HETOYHOCTH B (POPMYIHPOBAHUU
MOHATHH, MOATBEPKACHHBIE IpUMeEpaMH; 00a BOMPOCa OCBEUICHBI MMOJHOCTHIO WIIM JIOBOJSATCS
JI0 IOTUYECKOTO 3aBEPIICHHSI IPU HABOISAIINX/IOTIOTHUTEIBHBIX BOIIPOCAX MPEMNO1aBaTeNs;

— OLIGHKAa «HE 3a4TEHO0)» BBICTABIISIECTCSA, €CJIU CTYJACHT HE 3HAET 3HAUUTENIbHYIO YacTh
MaTrepuana; JIOMyCTHJI CYIIECTBEHHbIE OMIMOKM B MPOIECCe M3JI0KEHHUS OTBETa; HE yMeeT
BBIJICNTUTH TJIABHOE U CJIENIaTh BBIBO; IPUBOJUT OLIMOOYHBIE ONIPECIICHUS; HU OJIUH BOIIPOC HE
paccMOTpeH J10 KOHIIA, HABOISAIINE BOIIPOCHI HE TOMOTAl0T.

4. TecroBble BONPOCHI IJIsl 324€Ta

3namo

Kaxk Ha3bIBACTCA NPOUECC, B KOTOPOM BCs NOJABCACHHAA TCIJIOTA UACT Ha COBCPIICHUC

paboThI?

TennoeMkoCcTb, paBHas OTHOLIEHUIO KOJIMYECTBA TEIUIOTHI, BBIACIAIONICHCA HIIU
IIOTJIOIIAEMOM B IPOLECCE K M3MEHEHUIO TEMIIEpPAaTypsl IPU YCIOBHUU, YTO PA3HOCTH
TEMIIEpaTyp — BEJIUYMHA [I0CTOSHHASA, Ha3bIBACTCS:

UYto Takoe cyxoil HachIIIEHHbIN nap?

Yro Takoe BIaXXHOCTH napa’?
UYro Takoe neperpes napa’?
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UTto Takoe BIIaXKHBIN BO3TyX?

UTo Takoe HACHIIICHHBIN BJIAYKHBII BO3TyX?

Yro Takoe abCOIIOTHAS BIAXKHOCTH BO3ayXa?
Kakumu napamerpamu onpezesnsercs BjaakHbli nap?

. Urto Takoe pabora?

. Yro Takoe Teruora?

. [IpuHIMN neicTBrs TepMOnIapbl OCHOBaH HA U3MEHEHUN:

. I30x0pHBII Ipo1iece - YacTHBIN ciydail kakoro npoiecca?

. U3oTepmMuueckuii mpouecc - YaCTHbIH cilydail kakoro mpoiecca?
. AnrabaTHBIN MPOIIeCC - YAaCTHBIN CITydal Kakoro mpoiecca?

. 13006apHsIii poriece - 9aCTHBIN ciTydail Kakoro mnpouecca?

. K kakomy nponeccy oTHOCUTCS ypaBHEHHE v=const?

. K kakomy nponeccy oTHOCUTCS ypaBHEHHUE p=const?

. K kakomy nponeccy oTHocuTCsl ypaBHeHue T=const?

. K kakomy nponeccy oTHOCUTCS ypaBHEHHE =const?

. K kakomy nporneccy OTHOCUTCS] ypaBHEHHE c=const?

. Kak HaszpIiBaercs mporiiecc, B KOTOpOM pabOTa COBEPIIAETCS JIMILID 3a CUET YMEHBIICHUS

BHYTPEHHEHN 3HEeprun?

Kak HazpiBaeTcsi mporiecc, B KOTOpOM TOJBEJ€HHas K paboueMy Tely TEIUIoTa paBHA
W3MEHEHUIO SHTAIBINN?

OO61as kKonruecTBEHHas Mepa i BceX (opM IBKEHUS] MATEPHUH:

[Tapamerp cocTosiHUSI, W3MEHEHHWE KOTOPOTO TPOUCXOJUT TOJBKO TOJ JCHCTBHEM
SHEPTHH, TTepeaBaeMOi B BUJIE TETIJIOTHI:

[lonHoe naBiieHHME cMecH pPaBHO CyMME MaplHaJbHBIX JaBICHUW KOMIIOHEHTOB — 3TO
3aKOH:

[Ipormecc, rpadguk KOTOPOTO B AUarpaMMe (SHTPOMHUS — TEMIIEpaTypa) — 3TO OTPE30K
BEPTUKAJIBHOUN MPSIMOU

[Ipouecc, B KOTOpOM BCsl MOJABEACHHAs K pabodyeMy Telly TEIJIOoTa IMpeBpalaeTcs B
paboty

Benuunna, koTopas octaeTcsi HOCTOSIHHOM B MOJIUTPOITHOM IpoIiecce:

CpoiicTBa peaibHBIX I'a30B OTKJIOHSIOTCSA OT 3aKOHOB HJEAJIbHBIX ra30B TEM 3aMeTHee,
yeM OOJIbLIE UX:

[Tap, Temmnieparypa KoTOpOro 00JIbIIE TEMIIEPATYPbl HACBIIICHUS IPU TAHHOM JIaBJICHUU
Temmnepatypa, Bblllle KOTOPOW, HEBO3MOXHO OJTHOBPEMEHHOE CYIIECTBOBAHHE KUJKON U
razoo0pa3zHoi (a3sl

[Ipouecc moHMkKEeHHsS TaBICHHUSI B JBIDKYLIEMCS TMOTOKE raza MpU MPOXOXKIECHUU €ro
yepes MpensiTCTBUE:

YkaxuTe eIuHUIly U3MEPEHUS BEIMUMHBI, U3MEpsieMOol Tpou3BeieHueM pAV

Kakomy kommuectBy TermuoThl (MJIk) skBuBaneHTHa paboTa, coBepimaemas 3a 19
IBUTATEJIEM MOIIHOCTEIO 2 KBT?

Kakoii npouecc Ha3piBaeTcs uzotepmuueckum? [porecce, mpoucxoasammii

BuyTpeHnHss sHeprus 3aJaHHON MacChl m UJEAIBHOTO ra3a 3aBUCHT TOJIBKO OT

Ckonpko nbaa (Kr) pacTaer, eciiu JieJ Maccoil 5 kr u Temmepatypoii 0°C omycTuth B
Boay maccoi 10 xr u remneparypoi 0°C?

B34to mo ogHOMY MO0 Tenus, HEOHAa M aproHa MpU OJMHAKOBOM Temmeparype. Y
KaKoTo raza BHyTPEHH:IS DQHEprusl camast Oobias?

VYkaxute Bce BEpHbIe yTBepkaAeHUusa. Pabora — 310

Kakas pa6ora (/I>x) coBepIraercs mpu H30XOPHOM HarpeBaHUM OJHOTO MOJIS UACATLHOTO
raza Ha 20 K?

Kax n3mensiercs temneparypa KpUCTaLIMYECKOTO TeJla ¢ MOMEHTA Hauaja IUIaBiIeHUs 10
€ro OKOH4YaHus?
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Bona npespamaercs B sen npu nocrosHHou temmeparype 0°C. Ilornomaercss wim
BBIJIECIISIETCS IIPU ATOM SHEPrus?

Kakue u3 ciegyronmx npoueccoB IpUBOAST K YBEIMUEHUIO BHYTPEHHEHN 3HEpruu Tena’?
W3 mpuBeneHHbIX BBIPAKEHUH BHIOEPUTE I M30XOPHOTO IMpOIecca ypaBHEHUE STOTO
mporecca, BbIpakeHHEe | 3aKOHa TEPMOAMHAMUKMA U BBIpOKEHHE Ui PaOOTHI MO
paciIMpeHuIo ra3a

Kakoe naBneHnue nsmepsiercs ¢ noMolb0 MaHOMeTpa?

Kak Ha3bIBaeTcs TepMOJMHAMUYECKHI IpoLiecC, B KOTOPOM BCs MOJBEACHHAs TEIIOTA
pacxoayeTcsl Ha yBeJIMUEHUE BHYTPEHHEN SHEPruu?

YpaBHEHHE, ONIUCHIBAIOIIEE COCTOSIHUE UIeaIbHOTO ra3a Bujaa pV=mRT, Ha3bBaercs:
Kakoe 13 nepeuncieHHbIX HUKE NOHATUN HE SIBJISIETCS [TapaMeTPOM COCTOSIHUS pabodero
Tena?

Kak Ha3biBaeTcs mpouecc, B KOTOPOM yJelbHasl TEIIOEMKOCTh SIBIISIETCS BEIMYHUHOM
MTOCTOSTHHOM?

Kakue B3auMHble peBpaleHusl JHEPTUU pacCMAaTPUBAECT TEXHUUECKAsk TEPMOIUHAMUKA?
Kakoii mapameTp cocTosiHUS COXpaHSIETCs IOCTOSIHHBIM B M30TEPMUYECKOM ITporecce?
Kakue nmapameTpsl cBSA3bIBAa€T YypaBHEHHUE COCTOSHUS UaeainbHoro raza Knaiinepona?

Ha urto pacxoayercs TemnoTa, moaBe/ieHHas K TeIy?

Kakoe cooTHomeHHe MeXly TEIIOEMKOCTSIMHU MpHU MOCTOSSHHOM AaBieHuu (Cp) u npu
noctostHHOM o0Beme (Cv)?

[Ipn ompeneneHun AaBi€HUS CMECH Ta30B, YTO HYKHO JejlaTh C HW3BECTHBIMU
MapIUATbHBIMA JaBJICHUSIMA OTACTBHBIX Ta30B?

B kakux 1muKkiIax MOpolecchl pacUIMpeHuss B JAdarpaMme JAaBlieHue-oobem (p-V
Jyarpamma) HaxoJIsTCsl HHKE ITPOLIECCOB CKATHS?

Tepmudeckuii Kod(OPHUITUEHT TMOJE3HOTO JEHCTBHUS XapakTepu3yeT 3(PGHEeKTHBHOCTH
KaKUX IIUKJIOB?

Uto nmenaetcs ¢ SHTponuei B HE0OOpaTUMBIX TTporieccax?

Kaxkwue nporieccel paccmarpuBatores B nukiax Kapuo?

Kaxkoii BogssHOM TTap UMEET CTENEHb CYXOCTH PaBHYIO €IUHUIE?

C noBBbILIEHUEM JIABJICHUS, YTO IPOUCXOIUT C TEMIIEPATYPOU KUIIEHUS AKUAKOCTEH?

UYem xapakrepusyercs 3Q(PpeKTUBHOCTD XOJIOAUIbHBIX IUKIIOB?

B kakux eguHMIIaX U3MEPSIETCs BIAarocoAep KaHnue BIaXKHOTO BO3ayxa?

B uneanbHOM raze npeHedperaror

Kakomy 3nauenuto no mkane KenpBuHa coorBeTcTBYeT Temneparypa 150 °C?

l'a3 cxxumaroT B cooTBeTCTBUM C ypaBHeHHeM pV = const. Kak u3MeHsercs mpu 3ToM
TeMmreparypa raza?

I'a3 narpeBator B cooTBeTcTBHH ¢ ypaBHeHHeM V/T =const. Kak u3mensiercs mpu 3TroM
ero nasjeHue?

VYkaxuTe BCce BEPHbIC YTBEPKACHUS, OTHOCAIINECS K TUIABIICHUIO M KPUCTAJUIN3ALIUH.
BuyTpeHHsis sHeprusi uaeaabHOTO ra3a B TePMETHYHO 3aKPBITOM COCY/€ YMEHBIIAETCs
pH:

Kakoe mpumepHO 3HaueHMe TemmepaTypbl 0o Iukaige Llenbcuss coOTBETCTBYET
temneparype 400K mo abconroTHo mIkane?

YacTuipl BelIeCTBAa yYaCTBYIOT B HENPEPHIBHOM TEIJIOBOM XAaOTHYECKOM JBIKEHHH.'"
OTO0 NOJ0KEHNE MOJIEKYIISIPHO-KUHETUUECKON TEOPHH CTPOEHHUS BELIECTBA OTHOCUTCS K:
Ymemso

IIpu noBBIIEHUH JTaBIEHUS HA )KUJIKOCTh TEMIIEpaTypa €€ KUIIeHUs

IIpu noHMXEeHUU TeMmepaTyphl raza B 3alasHHOM COCYJE JaBJICHHE T'a3a YMEHBIIAETCS.
3TO yMEHbIIIEHUE JIaBICHUS OOBIACHSACTCS TEM, UYTO:

Bucsmee Ha Mopo3e Mokpoe Oenbé CHavyala CTaHOBUTCS TBEPABIM  (BOAa
KPHUCTAJNIU3YETCs), a 3aTeM IOCTENEHHO BBIChIXaeT. KpucTamiel jbJa, MUHYS KHIKYIO
¢a3y, cpazy nepexoJsaT U3 TBEPAOro cOCTOSIHUS B Tazoo0paszHoe. [Ipu TakoM nepexoe:
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Kak wu3MeHsieTcs BHYTpEHHSs OHEprus WJICAIBHOTO Ta3a IpU H30TEPMHUUYECKOM
paciupeHun?

Kakue u3 npruBeI€HHBIX HUKE YTBEP)KJICHUH SBJISIOTCS MPU3HAKAMU UJI€AJIBHOTO Ta3a?
BHyTpeHHss 3HEprusi UACaJbHOIO ra3a B FEPMETUYHO 3aKPBITOM COCYAE YMEHBLIAETCS
IpH:

Kak u3mensieTcss BHyTpeHHss SHEprus BELECTBA IPU KpUCTaUIU3auu?

VYxaxuTe npaBuiibHbIe YTBEpkKAcHU. [Ipu nepexosie BeuiecTBa U3 KUAKOIO COCTOSHUS B
ra3oo0pasHoe:

[Ipu 3amep3aHuM BOJbI SHEPTUS:

[Tocne Toro kak nap, uMerouuii remneparypy 120 °C, BoycTwiv B BOAy IpU KOMHATHOM
TEMIIEPATYpE, BHYTPEHHSISI SHEPT UL

3UMOI HEKOTOpbIE€ MpeIMEeThl MOKpbIBaloTCA MHeeM. [Ipu oOpa3oBaHMM HMHES BOASHOMN
rap, HaxXOAAIIUKCA B BO3AyXe, MUHYS XUAKYIO a3y, cpa3zy mepexoauT u3 razoo0pa3Hoi
B TBepAyto ¢azy. [Ipu aTom nepexone:

Ha crone nox nmyyamu CojHIa CTOSIT TPU OJMHAKOBBIX KYBIIHMHA, HAMIOJIHEHHBIX BOJOM.
KyBumma 1 3akpbIT MpoOKO#, KYBIIMH 2 OTKPBIT, @ CTEHKM KYyBIIMHAa 3 MPOHU3AHBI
MHO>KECTBOM IOp, MO KOTOpPHIM BOJIa MEUIEHHO IpocadyuBaeTcs Hapyxky. CpaBHUTE
YCTaHOBUBILIYIOCS] TEMIIEPATYPy BOJbI B ATHX KYBIIMHAX.

Bnaoemw

Xa0THUYHOCTbH TEIJIOBOTO JIBM)KEHHUSI MOJIEKYII T'a3a IPUBOJUT K TOMY, UTO:

Kaxoe u3 npuBe1€HHBIX YTBEPKICHU HEBEPHO?

Kakwne u3 37X METO10B U3MEPEHUSI TEMIIEPATYPHI CYIIECTBYIOT?

Kakwue u3 3Tux npubopoB KOHTAKTHbIE?

Kakue cyiiecTBytoT MAaHOMETPUUECKUE TEPMOMETPHI?

Kakwue u3 3THX onpaB UCHOJIB3YIOT B PTYTHBIX TEPMOMETpax?

Bakyym-3t10:

Yto mpuMeHsieTcs 711 U3MEPEHUs BaKyyma?

Kyna 6yner mpotekaTh KUAKOCTh MPU PA3HOCTHU JABJICHHUI B KOJIBIIEBOM MaHOMETpPE?
Jlis n3MepeHus Kakoro napameTpa NpuMeHs 0T MeMOpaHHbIE MAHOMETPHI?

Pacxon *uIKoCTH, ra3a ¥ napa BeIyT ¢ HOMOILbIO KaKUX JBYX Py NpruOOpoB?

Kakux BuzoB ObIBaroT pacxonomepsl? Ilepeuncnure Bce BapuaHThI.

B kakux eguHMIIAX U3MEPSIOT pacxon rasa?

Kakoil MeTayul MCHOJIB3YIOT B KAayeCTBE YYBCTBUTEJIBHOIO DJIEMEHTa B TEPMOMETpPAX
COIIPOTHBIICHUA?

JU1 U3MEpeHus 4ero UCIOJIb3YIOTCSI ONITHYECKNE ITMPOMETPHI?

®opMmyrna OCHOBHOTO 3aKOHA TEIUIONIPOBOAHOCTH:

IIpouenypa oueHuBaHusd 3a4eTa
3ader mpoxXoUT B opMe TECTUPOBAHHMS HUCITOIB30BAHUEM JJICKTPOHHOM cpeapl Ims-test.

B cooTBeTcTBHM ¢ pacnucaHueM (rpaduKoM MPOMEKYTOYHON aTTECTAlUN) OTKPHIBAETCS JOCTYI
K TMPOXOXKICHUIO TECTUPOBAHMS Il BCEX CTYAEHTOB rpynnbl. CTyIEHTY NPEeAOCTaBISIETCS
nepBas IMOIMBITKA JJIUTEIBHOCTHIO B 45 MUHYT Ha PEIIEHHE TECTOBOTO 3a/IaHUsl, COCTOSILETO U3
30 Bompocos. [locie 0TBETOB Ha TECTOBBIE 3a/laHUs, CTYJICHT 3aBEpPILIAET MEPBYIO NONBITKY. He
MeHee ueM uepe3 10 mociie 3aBepiieHusl NepBOi MOMBITKH, CTYACHTY MPEJOCTABISAETCS BTOpas
MOMBITKA JJIUTEILHOCTBIO B 45 MUHYT Ha pEUIeHHE TECTOBOIO 3aJaHusi, coctosiero uz 30
BorpocoB. [locie oTBETOB Ha TECTOBbIE 3aJaHUsl, CTYACHT 3aBEpIIacT BTOPYI NONbITKy. [lpu
OIIEHKE PEIICHUS TECTUPOBAHMS YUUTHIBACTCS HAWIIYUILIUNA pe3yibTarT.

MIkaja oneHUBAHHUA 3a4YeTa

OueHka Onucanue

3a4TeHo Hawnnyumnit pesynsrar TectupoBanus: He MeHee 50%




He 3auteno Hawnyumnii pesynsrat TectupoBanus: menee 50%

5. SAJAHMS JJISI KOHTPOJIBHOM PABOTHI OUHOM ®OPMbI OB YYEHUSI

Br160op 3amanmii U1 BRIIOJTHEHUSI KOHTPOJIBHOM paboThl 10 Kypcy «TermoTexHuka» CTyJeHTOB
OYHOU (OpPMBI OOYUEHHS 10 HANPABJICHUIO MOATOTOBKH «ATPOMHXEHEPHS» B IMSTOM CEMECTpe
00y4eHHUsT TPOU3BOANUTCS MHIUBHIyATBHO TPENOIaBATEIIEM.

3agayuu 101 BBINOJHEHUS] KOHTPOJILHOM padoThl A1 04HOi (pOPMBI 00yUeHH S 11O
paszaejiam
PaszpenNel. TexHnueckass TepMOANHAMMKA

3aoaua 1. T'a3 maccoii m= 1 uMeeT HayallbHbIE TapaMeTphl - AaBieHue P1 u Temneparypy ti.
[Tocne moMUTPONMHOTO U3MEHEHUS COCTOSIHUS ra3a 00bEM ero ctan Va2 nasienue P2. Onpenenuts
HavyanpHbI 00BeM V1, KOHeuHyr TemmepaTypy T2 rasza, Mmokazareiab MOJMUTPOINBI N,
TertoéMKocTh nporecca C, paboty pacmmpenus rasa {, msmMenenune BHyrpeHHel snepruu AU n
n3Menenne sHTpornuu AS. OmpemenuTs 3TH e BEIHMUYMHBI, €CIIH M3MCHEHHE COCTOSHHUS rasa
IIPOUCXOJUT MO M30TEPME O TOTO XK€ 3HAUYeHUs KOHeUuHoro oovéma V. ChenaTh M 3amucartb
BBIBOJIBI 110 TIOJTyYEHHBIM pacu€THbIM JaHHbIM. [lokazate npoueccel B P-V u T-S - auarpamMmmax.

Pa3znea Ne2. Teopus TensioodMena

3aodaua 2. Tlnockas crajmbHas CTEHKAa TOJIIMHOW OC OMBIBACTCS C OJHOM CTOPOHBI TOPSYMMHU
razamMM C TeMIleparypoil ti, ¢ Apyrod CTOPOHBI BOAOW ¢ Temmeparypoil tz. Onpenenutsb
ko3¢ umenT Teruonepenaun K ot ra3os k Boje, yeiabHBIA TEMJIOBOM MOTOK ( M TeMIepaTyphbl
00enx MOBEpXHOCTEN CTEHKH, €CIIM M3BECTHBI KOA(PGUIIUEHTHI TEIJIONEpeaayl OT Ta3a K CTCHKE
al m oTr cTeHKH K Bojae 02; KodpduimeHt TeronpoBoaHocTH cramu Ac=58 Bt/(MK).
Onpenenuth TakkKe BCE yKa3aHHbBIC BBIIIE BETUYMHBI, €CJIM CTEHKA CO CTOPOHBI BOJbI MOKPHITA
CJIOEM HAKWIH TOJIIMHOW OH; KOAPGUIHMEHT TeruionpoBoaHocTH Hakunu An= 1 B1/(MK). s
YKa3aHHBIX BapUaHTOB TMOCTPOUTH OHMHIOPbl Temmeparyp OT ti A0 tz. OOBSCHUTH B 4YEM
3aKIJII0YAETCs BpPeJl OTJIOKEHHUSI HAKUIIU CTAJIbHBIX TOBEPXHOCTSAX HAarpeBa.

IIpouenypa oueHUBaHUSI KOHTPOJIbHBIX PadoT

KontponpHas pabora mo aucuumiuHe «TeroTexHuKa», MPOBOIUTCS ISl CTYIEHTOB
ouHOl (opmbl 00yueHus. 3a paboOTy BBICTABISETCS ~ OLIEHKA <«3aUTEHO/HE 3auTEHOX.
KonTponbHast paboTa BBINOIHIETCS B MIATOM CEMECTPE 00ydeHUsI.

B cocraB kaxaol KOHTPOJBHON palOTHI BXOIAT 3aJayu, TpeOyromue rpapuieckoro
onucanus mpoirieccoB. O0beM pabOThl cOCTaBsieT 2 3aJaud M3 2 pa3lesioB AUCHUIUIIHHBL.
Bapuant BbIOMpalOT MHAMBHAYaJbHO TMpENoJaBaTelieM MCXOJs M3 HOMEpa CTyAEHTa 0
KypHaIy.

[Ipu omeHke ypOBHSI BBITIOJHEHUS KOHTPOJIBHOW pabOThI, YCTAHOBIICHBI CIETYIOIINE
KPUTEPUU:

® yMeHHe padoTaTh C OOBEKTAMU U3YUEHUS, KPUTUIECKIMHU MCTOYHUKAMU, CIIPABOYHOU
Y SHUUKIIONENYECKOH JINTepaTypoil;

YMEHHE COOMpATh i CUCTEMATU3UPOBATh MPAKTHUECKUN MaTepua;

YMEHHE CaMOCTOSTEIHHO OCMBICIIATH MPOOJIEMY Ha OCHOBE CYIIECTBYIOIIUX METOINK;
YMEHHE JIOTUYHO ¥ TPAMOTHO M3JIaraTb COOCTBEHHBIE YMO3AKITIOUEHHUS U BBIBO/IBI,
yYMEHHE aHATM3UPOBATh U 0000IIaTh MaTepHa;

YMEHHE TOJIb30BAThCS TI00ATHHBIMU WH(OPMAIMOHHBIMU pPecypcaMu U MPaBUIBHO
WX MPETNOIHECTH B KOHTPOJIBHOM padoTe.



[Ipn oueHke ompenensieTcss IMOJIHOTA, TOYHOCTb U IOCIIEOBATEIBHOCTh W3JI0KEHUS
MBICJICH TpU pElIeHUH 33ay, HAJIM4YKMe JTOCTATOYHBIX MOSICHEHUH, YHCIO M XapaKTep OLIIHO0K
(CyliecTBEHHbIE WM HECYIIECTBEHHBIE), @ TaK K€ IPOLEHT MPAaBUIbHO PEILIEHHBIX 3a1a4.

CymiecTBeHHBIE OIIMOKH CBSI3aHBl C HEJOCTAaTOYHOM TIIyOMHOW W OCO3HAHHOCTBIO
pelieHus (HalpuMep, CTYAEHT  HENpaBWIBHO cJeslajd IEpeBOJl W3 HE OCHOBHBIX €IMHHIL
U3MEpPEHUsI B OCHOBHBIE, JOMYCTUJ OIIMOKU IPH BBIBOJIE PacueTHOW (OpMyIbl, MOIYy4UT HE
[IpaBUJIbHOE 3HAYEHHUE BEIMUNHBI).

HecymiectBeHHbIE OMINOKN ONPENEIIAIOTCS HEMOJHOTON pelieHus (HanpuMep, CTyIeHTOM
VIIYIIEH U3 BHJA KaKOW — MO0 HEXapaKTEepHBIH (PaKT MpW pelIeHrH 33aJadd) K HUM MOKHO
OTHECTHU OINUCKH, JONYIICHHbIE 10 HEBHUMATEIbHOCTH.

Kpurepuu onenku:

- OLIEHKA «3auT€HO» BBICTABIIAETCS CTYIEHTY, B Clydae, €CIM KOHTpOJIbHas padora
BBIIIOJIHEHA [0 CBOEMY BapHaHTy, IPUBEIACHbl PUCYHKH, TaOMUIBl W WUIIOCTpPALUH,
HEOOXOIMMBbIE JUIsl PEHIEHHUs] U MPH 3TOM MPAaBUIBHO WM C HE 3HAUUTENIbHBIMU HEIO0YeTaMU
KOHTPOJIBHON palbOThI;

- OLEHKa «HE 3aYTEHO» BBICTABISETCA CTYACHTY, €CIM OH IpU pPELICHUU 3aJad
JIOTIYILIEHbI TPYOble OIINOKU WM HEI0YETHI.

6. SATAHMSI JIJISI KOHTPOJIBHOM PABOTHI 3AOYHOM ®OPMbI OB YYEHUSI

Br16op 3amanuii 1151 BEITIOTHEHHS] KOHTPOJBHON paboThl 1O Kypcy «TermmoTeXHUKa CTY/ICHTOB
3a04yHON (OpMBI OOY4YEHHS 10 HAMNpPaBIEHUIO TOJITOTOBKU  «ATPOMH)KEHEPHUS» B ILIECTOM
cemecTpe 00y4deHHUs! IPOU3BOUTCS 10 MOCIeaHEN nudpe Win cyMMe MocieTHUX U p 3a4eTHOM
KHIKKH.

3aodaua 1. I'a3z maccoit m= 1 uMmeeT HavanbHBIC TTAPAMETPHI - JaBiieHue P1 u Temmeparypy ti.
[Tocne moMUTPOMHOTO U3MEHEHHSI COCTOSIHUS raza 00bEM ero ctan Va2 nasienue P2. Onpenenuts
HavyanpHbIl 00beM Vi, KOHeuHyr TemmepaTypy T2 rasza, mMmokaszareiab MOJHUTPOINBI N,
termoémkocTh nporiecca C, paboTy pacimupenus ra3a {, usmenenue Buyrperneit sueprun AU n
u3Menenue sHrponuu AS. OmnpenenuTh 3TH e BEJIMYHMHBI, €CIIH H3MEHEHHE COCTOSHHUS rasa
MIPOUCXOUT MO M30TEpPME JI0 TOTO K€ 3HaYeHUs KOHEeYHoro o0béma V. Craenarth W 3amucarb
BBIBOJIBI 110 TIOJYYEHHBIM pacuéTHBIM JaHHbIM. [lokazats npoueccel B P-V u T-S - quarpamMmmax.

KonTtponsnsiii Bompoc. KakoBbl oOmias ¢opMyaupoBka M MaTeMaTHUECKOE OIpeeeHHe
MepBoro 3akoHa TepMmoauHamuku? JlaiiTe omnpeneneHre U OOBACHUTE (PUIUYECKYIO CYIIHOCTD
BEITUYMH, BXOJISIINX B ypaBHEHHE MEPBOTO 3aKOHA TEPMOAMHAMHUKH.

3aoaua 2. OnpenenuTs mapaMeTpbl paboyero Tela B XapaKTePHBIX TOUKAX HJ1€aIbHOTO IIMKIIa
MIOPIIHEBOTO JIBUTATENSl C M30XOPHO - U300apHBIM MOIBOIOM TEIIJIOTHI (CMEIIaHHbBIN IUKIT), €CIIN
W3BECTHBI MaBiieHue P1, 1 Temmeparypa t1 pabodero Tena B Havajne cxarus. Cternens cxarus &

CTeneHb NPeBAPUTENLHOTO pacupenus £ | cTerneHb NOBBIIIEHNS IaBIEHHS 3a1aHbl A
Omnpenenuts paboTy, NOJIy4aeMyl0 OT MLMKIA, TMOABEIEHHYI0 U OTBEJICHHYI TEIUIOTY,
tepmuyeckuid KIIJ] nukna u mu3aMeHeHHEe SHTPONUU OTIENBHBIX MPOIECCOB IMKIA. 3a pabodee
TEIO IPHUHATH BO3JYyX, CUYUTAsA €ro TEILUIOEMKOCTbL B pAaCYETHBIX MHTEpPBAJIAX TEMIIEPATyp
noctostHHOM. [TocTpouTs Ha "MMWIIMMETpoBKE" B MaciTabe 3TOT MK B KoopauHarax P-V u T-
S. JlaTh K moJy4eHHBIM IpauKaM COOTBETCTBYIOIINE TTOSCHEHHUS.

Kontponensiit  Bompoc. IlpuBenute OCHOBHBIE  (DOPMYIMPOBKM  BTOPOrO  3aKOHa
TEPMOJAVUHAMUKH.



3aoaua 3. lloka3aTb CpaBHUTENIBHBIM pacd€ToM Le1ecO00pa3sHOCTh IPUMEHEHHE Iapa
BBICOKMX HaudaJbHBIX [apaMETPOB U HU3KOTO KOHEYHOI'O JABJIEHUS HA IPUMEpE MapoCUIIOBOM
YCTaHOBKH, paboTaromeil mo nukiay PeHkuHa, ompenenuB pacmojaraeMblii TEIUIonepena,
tepmudeckuid KII/I nukia u yneiapHbIi pacxo mapa Juisl ABYX pa3jiu4HbIX 3HAYCHUN HadaJIbHBIX
1 KOHEYHBIX [TapaMeTPOB Iapa.

VYkazarb KOHEYHOE 3HAYeHUE CTeNeHW cyxocTu. M3o0pasuth cxemy mnpocreniei
[IapOCUJIOBOM YCTAaHOBKHU U JaTh KpaTkoe omnucaHue e€ padotsl. [IpeacraButh nukin PenkuHa B
muarpammax P-V u T-S. 3apauy pemars ¢ nomonisio H-s nuarpammei.

[IpencraButh rpaduueckoe pemenue 3aaa4un B H -s quarpamme.

3aoaua 4. Onpenenuth NOTEpH TeIla 3a | yac ¢ OJHOrO MeTpa JJUHBI TOPU30HTAJIBHO
PacroJIO)KEHHON LWIMHIAPUYECKON TPYObI, OXJIaXk/1aeMON CBOOOJHBIM IOTOKOM BO3JyXa, €CIU
M3BECTHBI HApYKHBII nuameTp d TpyObl, TeMIiepaTrypa CTEHKU TPpyObl t¢c Temmneparypa Bo3ayxa ts
B [TOMEILIEHUU.

KonTtponbnbsiii Bompoc. Kakumu OCHOBHBIMH 0Oe3pa3MEpHBIMU 4YHCIAMH  (KPUTEPUSIMU)
mo00us1 onpeaenseTcss KOHBEKTHUBHAs TeIUlonepenadya U KakoB (PU3HUECKUN CMBICI ATUX YHUCEI
noaoous?
3aoaua 5. 1lnockasi crajgbHas CTEHKA TOJIIIMHOW OC OMBIBAETCS C OJAHOM CTOPOHBI FOPSYMMHU
razamMM C TeMIlepatypoi ti, ¢ Apyrod CTOPOHBI BOAOW ¢ Temmeparypoil tz. Onpenenuts
ko3¢ pumenT Teronepenaun K ot ra3oB k Bojie, yA€IbHBIN TEMJIOBON MOTOK ( M TeMIIEpaTyphbl
00enx MOBEpXHOCTEN CTEHKHU, €CIM U3BECTHBI KOAPPHUIIMEHTHI TEIJIONepeiaut OT ra3a K CTeHKe
al u oT creHku K Bojae 02; Kod(hduuueHT TemonpoBoaHocTH cranu Ac=58 Bt/(MK).
Onpenenuth TakkKe BCE yKa3aHHbBIE BBIIIE BETUYMHBI, €CJIM CTEHKA CO CTOPOHBI BOJIbI MOKPHITA
CJIOEM HAaKWIK TOJIUHOW OH; KOAPPUIMEHT TeronpoBogHocTh Hakunu Ax= 1 Br/(MK). dns
yKa3aHHbIX BApUAHTOB IOCTPOUTH OBMIOPHl Temmeparyp oT ti1 g0 t2. OObACHUTH B 4éM
3aKJIFOYAETCS BPEl OTJIOKECHUS HAKUIIN CTAJIHBIX TIOBEPXHOCTAX HAarpeBa.

Kontponpubplii Bompoc. B uéMm paznmuuume wmexay koddduiumeHTaMu TEIUIOOTAAYNd |
TEIUIONEPEIadyt, U KAKOBA CBA3b MEKy HUMU.

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

Tabmuna 1- Homepa BapuaHTOB, BKIIFOYaEMbIX B 331aHue (3a1ava) 1

Bapuant Pon (.00 P1, m, Py, Vo,

3aJaHUs rasa Kre/cm? KT Kre/cm? m3/kr
1 BO3/yX 4 20 1 20 0,21
2 BO3/yX 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 BO3YX 250 50 1 70 0,025
6 BO3AYX 0 1 1 16 0,039
7 BO3AYX 172 1 1 4 0,33




8 BO3JIyX 617 45 11 0,25
9 BO3/yX 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 BO3YX 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/yX 1857 30,8 3,8 0,9
20 BO3/IyX 47 1 40 0,07
21 BO3/yX 2507 81,4 3,56 0,9
22 BO3JIyX 17 6 3 0,9
23 BO3JIyX 20 6 1,1 3,3
24 BO3JIYX 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/yX 30 3 97,2 0,025
28 BO3JIyX 1577 164 1 1,25
29 BO3/1yX 24 1 3 0,39
30 BO3AYX 1327 6 1,1 3,65




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

[Tapametpsl mapa 1 Bap.

[Tapametpsl napa 2 Bap.

Bapuant
Py, Py, Py, P,

ST Kre/cm? hC krc/cm? | krc/em? b 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 29.4 400 0.98 29.4 400 0.098
10 29.4 400 0.98 29.4 400 0.078
11 29.4 400 0.98 29.4 400 0.059
12 29.4 400 0.98 29.4 400 0.039
13 29.4 400 0.98 29.4 400 0.019
14 24.7 350 0.098 39.2 350 0.098
15 35 450 0.04 35 600 0.04
16 35 450 0.04 200 450 0.04
17 35 450 0.04 200 600 0.04
18 35 450 0.04 90 450 0.04
19 35 450 0.04 90 650 0.04
20 35 450 0.04 300 650 0.04
21 24.7 350 0.098 240 565 0.098
22 35 435 0.04 90 435 0.04
23 90 535 0.04 130 565 0.04
24 130 565 0.04 200 565 0.04
25 29 400 0.04 90 600 0.04
26 125 450 0.98 130 650 0.098
27 90 480 0.98 130 727 0.098
28 130 565 0.98 240 600 0.098
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Tabnuua 4- Homepa BapuaHTOB, BKIIIOUAEMBIX B 33/1aHuE (3a1a4a) 4

Bapuanr d, tc ts
3aJaHHS MM °C 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
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Tabnuua 5- Homepa BapuaHTOB, BKIIIOUAEMBIX B 337aHue (3a1ada) 5

Bapuant 3, OH, a, a, ty t2

3a1aHus MM | MM Bm/ (Mz K ) Bm/ (Mz ‘K ) oC e
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 oneHUuBaHUA KOHTPOJIbHBIX padoT

KontponeHast pabora mo muctuminHe «TeIruioTeXHuKa», MPOBOAUTCS Ui CTYIEHTOB
3a049HON (opMbl 0OyueHUs. 3a paboOTy BBICTABISETCS  OICHKA «3a4TCHO/HE 3a4TCHOY.
KoHnTposbHast paboTa BBINOIHIETCS B IIECTOM CEMECTPE O0yUEHHUSI.

B cocraB kaxmoil KOHTPOJBHOW pabOTHl BXOIAT HE TOJIBKO 3agadu, TpeOyromue,
rpadM4ecKoro OMUCAHUsS MPOILECCOB WM aHAJIM3a SBJICHWN B KOHKPETHOH curyaruu. O0beM
paboTel cocTaBiisieT 5. BapuaHThl 3aaun BEIOMPAIOT MO TAOJMIIE UCXOMS U3 TOCICIHUX OTHOU
i AByX mudp Ne 3ayeTHOM KHWXKKHM CTYIEHTa, KOTOpas COAEPKHUTCA B METOJUYECKOM
YKa3aHUU JUCLMIUINHBL.

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

® yMeHHEe paboTaTh C OOBEKTAMH W3Y4YEHMs, CIIPaBOYHOM M SHIUKIONEIUYECKON
JIUTEpaTypou;
yMEHHE cOOMpaTh U CUCTEMaTU3UPOBATh MPAKTUUYECKUN MaTepHal;

YMEHHE CaMOCTOSITETbHO OCMBICIISITH MPOOJIEMY Ha OCHOBE CYIIECTBYIOIIMX METOIUK;
yYMEHHE JIOTUYHO U TPaMOTHO M3J1araTh COOCTBEHHbIE YMO3aKIOUEHUS U BHIBOJIBI;
yMEHHE aHaJIU3upOoBaTh U 0000IIaTh MaTepHall;

YMEHHE MOJIb30BaThCS TNI00ATbHBIMU MHQOPMAIIMOHHBIMU pecypcamMu M IPaBHIBLHO
WX TIPETIOTHECTH B KOHTPOJILHOU paboTe.

[Ipn oueHke ompexaensieTcss MOJHOTA, TOYHOCTh U IOCIIENOBATEIbHOCTh H3JI0KECHUS
MBbICIIEH TpU pelIeHUH 3aJad, HaJM4yhe JAOCTAaTOYHBIX MOSICHEHHM, YHMCIO U XapakTep OMIHOOK
(CyliecTBeHHbIE MIIM HECYIIECTBEHHBIE), a TaK K€ MPOLEHT MPaBUIbHO PEIIEHHBIX 3aa4.

CymiecTBeHHbIE OIMMOKM CBSI3aHBI C HEIOCTATOYHOW TIIYOMHOM M OCO3HAaHHOCTHIO
peuieHus (HampuMmep, CTYACHT  HENpaBWIBHO CcJeNaj MEepeBOJl W3 HE OCHOBHBIX €IMHHIL
U3MEpEHUsi B OCHOBHBIC, JOMYCTUJ OIIMOKU IMPH BBIBOJIE PacUyeTHOI (OPMYIbl, MOIY4YUT HE
MIPaBUJIbHOE 3HAYEHHE BEJIHYMHBI).

HecymiectBeHHble OMMUOKN OTPEENIAIOTCS HEMIOJHOTON pelieHus (Harpumep, CTyACHTOM
VIOyIIeH U3 BHJA Kakod — 100 HeXapakTepHbIH (akT MpU pelIeHUH 3aaud) K HHUM MOXKHO
OTHECTH OINMCKH, JOMYIICHHbIE I0 HEBHUMATEIHHOCTH.

Kpurepum oueHku:

- OIICHKA «3aUTEHO» BBICTABJISETCS CTYACHTY, B Cllydae, €ClIM KOHTpOJIbHas padoTa
BBITIOJIHEHA [0 CBOEMY BapHaHTy, TMPUBEICHBl PHUCYHKH, TaONMHMIBI M WUIUIIOCTPAIHH,
HEOOXOoIUMBbIE Ml pelIeHUS U MPH 3TOM NPaBWIBHO WJIM C HE3HAYUTEIbHBIMU HEI0YeTaMU
pelmi He MeHee 5 3a/1a4 KOHTPOJIbHOM paboThI;

- OIIEHKA «HE 3a4YT€HO» BBICTABIIAETCS CTYIAEHTY, €CJIM OH pelIWI MEHee 5 3ajauy Wiu
MIPH pEeIIeHUH 3a7a4 JOMYIIEHBI TPYOble OMIMOKU UM HEIOYETHI.



