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[Ipu pazpabotke paboueli mporpaMMbl y4eOHOH TUCHUIUIMHBL B OCHOBY TOJIOKEHBI:

1) OI'OC BO mo nampaBnenuto monarotoBku (cmenuansHoct) 35.03.06 «ArponHkeHepus»
yTBEpKAEHHBIH MuHHCTEpCTBOM 00pa3oBanus u Hayku P® «23» asrycra 2017 1., mpuka3 Ne 813

2) VY4eOHBI TUIAH OCHOBHOW 00pa3oBaTENbHOM MpOrpaMMbi» TeXHUYEeCKUE CHCTEMBI B
arpobusnece», «Texuuueckuii cepuc B AIIK», onobpen Yuensim coBerom ®I'BOY BO I'AY Ceseproro
3aypainbs oT «31» mast 2024r. IIporokon Ne 14

PaGouass mporpamma y4eOHOH JAMCHMIIIMHBI (MOAYNsI) oOH0OpeHa Ha 3acelaHud  Kadeapsl
OHeproobecedeHusl cebCKoro xo3siicra ot «31» mas 2024r. [Iporokon Ne 9
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3aBenyrommit kadenpoi

4
7 //'.-"Z“"

IIpencenarens METOAUYECKON KOMUCCUU UHCTUTYTA, C.M. Karornna

Pa3paboTyuk *:

Crasuikuii A.B., nonent kadeapsr Texuuueckux cucrem B AIIK, k.1.H.

JAupekTop MHCTUTYTA: ___Cc ppe H.H.Ycrtunos




1. Hepeqeﬂb IJIAHUPYEMBIX pE3yJIbTaTOB 06y'1e}mﬂ o JTMCHUIIJIMHE, COOTHECCHHBIX C
IJIAHUPYEMBIMHU pe3yJdbTaTaMU OCBOCHUSA 06pa30BaTeJILHOI71 nmporpaMmmbIl

Koo VHAHKATOP H0CTHEHHS [lepeueHp miIaHUPYEMBIX
Komne- Pe3YHBTaTBI OCBOCHUA KOMHpeTeHI_II/II/I PE3yIbTAaTOB 06y‘-IeHI/ISI 10
meryuu JUCHUITIIMHEC

Cnocoben 3Hamb:
NPOBO/UTH AHAIH3 - 3aKOHBI MIEPEHOCA TEIIOBOM
sddexTHBHOCTH SHEPIrMH M MAacchl BEIECTBA,
BEIMYUHBl  XapaKTEPU3YIOIIUE
TCXHUYCCKOI'0 HPOIECCHI TeIuIonepenoca
00CITy)KUBaHUA U TEMIONPOBOIHOCTBIO,
IKCIUTyaTaI[uu KOHBEKIIMEH, U3TydeHHEM.
CebCKOXO3SICTRBEHHO - OCHOBHBIE (POPMYJIBI M 3aKOHEI
o TEIUIOTEXHUKH
M TEXHUKHU, aHAJTIU3 yMeTS:
IIepeaoBOI0O -
p N-3nk-1 Onpenensier ONpEEIATH
OTCYCCTBCHHOTI'O U DPECYPCHI, HEO 6XOIUMBIC IS TepMOANHAMHUYECKHE NapaMeTPhbl
3apyOeKHOTO OTIBITA, ’ 5 COCTOSHHSL.
pPACCMATPUBATE BHCJIPCHUS pa3pa0OTAHHBIX - HCIIONB30BaTh 0A30BbIE 3HAHUA
K-1 N — MeEp IO MOBBIIMICHUIO B 00JaCTH TEIUIOTEXHUKHA IS
peﬂco ana 3¢ (HEeKTHBHOCTH OKCIUTYaTallud  TEII00OMEHHBIX
n H
Y ) SKCIUTyaTaly armapaTos.
pa3zpabaThiBaTh BJIA/IETh:
TEIIOTEXHUYECKOTO
Hpe)IJ'IO)KeHI/Iﬂ U 6 -METOAaMH  TECOPETHUUYCCKOIo U
BHOCHTb KOPPEKTHBHI 000py10BaHNA SKCIIEPUMEHTAILHOTO
B [UIAHEL DAGOT 1o OnpeeneHus BEJINYUH
p UHTEHCUBHOCTH TEILIOBOI'O
MOBBIIICHUIO I0TOKA, TEIUIONPOBOAHOCTH M
s dexTuBHOCTH KOHBEKIIUH.
TEXHUYCCKOT O
00CITy>)KMBaHUS U
OKCILTyaTalluu
CEJILCKOXO03IHCTBEHHO
1 TEXHUKHU

2. MecTo TUCHHUIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMmbl

JlanHast aucuuIiMHa OTHocuTcsa K broxy 1 wactu, dopmupyeMoil ydacTHUKaMU
00pa3oBaTeNbHBIX OTHOILICHUH.
Jlyis u3ydeHus: AUCLUUIIIMHBI HEOOXOAMMBI 3HAHUS B OOJIAaCTU: Mamemamuixu, Guuxu,
HauepmamenbHOU 2eoMeMmpUn. UHHCEHEPHOU 2pauKu.

Tennomexuuxa

SABIIAACTCA

IpeIIecTBYIOLIEH

MUCLIMIIIIMHON

UISL  IUCLIUILINH:

NEKMPONPUBOO U INIeKMPO0OOPYO08anue, MAUUHbL U 0O00PYO08aAHUE 8 HCUBOMHOBOOCTNEE.
JucuumnnuHa u3ydaercs Ha 3 Kypce B 5 ceMmecTpe Mo ouHOM dopme oOydeHus, 3 Kypce
B 6 cemecTpe — 3a04HOM (hopMe 0OydeHHUSI.




3. O0beM AUCUMIIMHBI M BU/bI Y4e0HOI padoThl
OO111ast TPYI0EMKOCTh AUCHUILTUHBI cocTaBiisieT 108 yacoB (3 3aueTHbBIC SAMHUIIBI).

Bun yuebHo# paboTh Ounas popma 3aouHas Gpopma
CeMecTp ceMecTp
5

6
AyAUTOpHbIE 3aHATHS 48 14
(Bcero)
B Tom uucne: - -
JIeKIIMOHHOTO THUIIA 24 6
CeMHHApCKOTO THUIIA 24 8
CamocrosiTesibHasi padoTa 60 94
(Bcero)
B Tom uucne: - -
[TpopaboTka maTepuana 30 70
JIEKITMH, TTOATOTOBKA K
3aHITHIM
CamocrosTeTbHOE U3YYCHHE 6
TeM
Pedepar 14 -
KonTtponbHabIie paboThI 10 24
Bun npomexyrouHnoi 3a4eT 3a4eT
aTTeCTaIuy (3a4eT, SK3aMEH)
OO6mast Tpy10€MKOCTb:
4acoB 108 108
3a4YCTHBIX CAUHMUIL 3 3

4. Coaep:xanue TUCHUNIMHBI

4.1. ConeprxaHue pa3iei0B THCHUILIAHBI

Ne HaumenoBanue pasnena Coneprkanue paszjena
/1 TUCIUAILINHEI
1 2 3
1. Texnuveckas [IpeameT TexHNYECKON TEPMOAMHAMUKHU U ee MeToxbl. CBs3b
TepMOANHAMMKA TEPMOAWHAMUKY C APYTUMH OTPACIAMH 3HaHUH. OCHOBHBIE 331441

Kypca. Pabouee Temo. OCHOBHBIEC TTapaMETPBI COCTOSHHSL.
TepmoanHamMuueckas cucteMa. PABHOBECHOE U HEPaBHOBECHOE
cocTosiHUS. Y paBHEHHE cocTostHUS. Terrora u pabora Kak GopMbl
repeaayu sHeprun. TepmoauHaMudeckuii nporecc. OopaTuMble U
HeoOpaTHUMBIe Iporiecchl. KpyroBeie mpomecch (IUKITB).

CMmecn wumeanpHbIX Tra30oB.  CroocoObl  3aJaHMsA  COCTaBa  CMECH.
CooTHOIIIEHHE MEXIy MacCOBBIMH M OOBEMHBIMH IOTSIMHU. Bprancinenns
MaccoBbIX M OOBEMHBIX JONeH. BpluncieHne mapameTpoB COCTOSHHS
cmecu. OrmpenerneHue KaXyIIeics MONEKYISIPHOW MacChl M Ta30BOM
TIOCTOSTHHOM CMECH.

TermoemkocTs. MaccoBasi, 00beMHass W MOJISIpHasl TETIOEMKOCTH.
TermoeMKoCTH TpH TMOCTOSHHBIX 00BbEMaxX M JABJICHHSAX. 3aBHCHMOCTH
TEIUIOEMKOCTH OT TeMIeparypsl W nasieHus. CpemHsisi W WCTUHHAS
Teru1oeMKoCcTH. POpMyIbl U TaOMUIBI IS ONPE/IETICHNS TEeINTIOEMKOCTEH.
TernoeMKoCTh CMECH HIEANBHBIX T'a30B.

IlepBerit 3akoH TepMoauHaMuKU. CyIOIHOCTH 3aKOHA. DOPMYIHPOBKH




3aKOHA. AHAINTHYECKOE BBIPAKEHHE 3aKOHA ISl OTKPBITBHIX U 3aKPBITBHIX
cucreM. OrmpeneneHrie padOTHl W TEIJIOTHl Yepe3 TEPMOIMHAMUYECKHE
napameTpsl coctosaus P - V- muarpamma. DHTaIbINSL.

Bropoit 3akoH TepMmomuHamMukd. OCHOBHBIE (DOPMYIHPOBKH 3aKOHA.
AHanmiTHuecKoe BIpaskeHne 3akoHa. DHTporust. TS - nuarpamma.

OOmue ToHATHS O TepMOAMHAMHYECKOM Iporecce. OOmme MeToss
UCCIIEIOBAHUS.  TIPOLIECCOB  M3MEHEHUs COCTOSHUS — pabodyumx — Tell.
W3zobpaxenue mnporneccoB B KoopauHaTax pv U Ts. OcHOBHBIE

TePMOJIMHAMHYCCKUE TPOIECCHI: H30XOPHBIH, H300apHBbI,
U30TEPMHUYCCKHMA, aauabaTHBI, KaK YaCTHBIC CIy4ad MOJUTPOIHOrO
npoliecca.

OO0miee MOHATHE O KPYroBoM Iporecce. [IpsMoil M OOpaTHBIA ITUKIIBI
Kapno, ux ananuz. Tepmomunamuueckuit KIIJI u XomoaunbHBbIid
KO3 PUILIMEHT.

Luknsl qeurareneit BHyTpenHero cropanus (JBC). LIukisl ¢ H30XOpHBIM
¥ n300apHBIM TO/BOJAMHU TEIUIOTHL. V300pakeHne LUKIOB B pv u Ts
JuarpaMmax

Tepmoaunamuueckue u skceprerndeckue KIIJ[ nukinos. CpaBHUTENbHBIN
ananu3 1ukios JIBC.

Lyknsl razorypouHHBIX ycTaHoBOK (I'TY). LIMKIBI ¢ M30XOpHBIM |
M300apHBIM TOJIBOAAMM  TEIUIOThL. PereHepatuBHble 1mkiabl [TY.
N300pakenne 1ukioB B pv U Ts muarpammax. TepMoauHaMUYECKUE |
skceprerndeckue KIIJ muxnoB. CpaBHUTENbHBIN aHamu3 UKIoB ['TY.
Lukn npeansHOro Komipeccopa. Knaccudukalys KoMIpeccopoB u
MPUHIMI UX JeicTBus. MHaukatopHas auarpamma.. M3orepmuueckoe,
anmabaTHOE M ONUTpOINHOe cxartue. [lonHast paboTa U MOIIHOCTh Ha
NpUBOA  Kommpeccopa. MHorocrynenuyaroe cxarue. l3o0paxkeHnue
TEpMOANHAMUYECKHMX LIUKIIOB B pv U Ts quarpamMmax.

[lMxnbl  XONONWIBHBIX  yCTaHOBOK. Knaccudukanmus —XOIOTMIBHBIX
ycraHoBok.  Paboune  rtema.  XomogwnbHbeld  koddduIMEHT  H
XOJIOLONPOU3BOAUTEIBHOCTD. . Hpxn BO3JIYLLHOM XOJIOTUIILHOMN
ycTaHOBKH. [{MKIIBI MapoBOi ¥ KOMITPECCHOHHOM ycTaHOBOK. [loHATHE 00
a0COPOLIMOHHBIX U MAPOKEKTOPHBIX XONOJUIBHBIX YCTAHOBKAX.
TerunoBoit Hacoc. [TpuHIun paboTel TeruioBoro Hacoca. Konauimonep.
dusnueckoe cocrosinue BeiectBa. [Ipouece napoodpazoanust B pv u TS
KoopauHaTax. TepMonuHaMHUYecKre TabIuIbl BOIABI M BOASHOTO Hapa.
Pacuer TepMoAMHAMUYECKHX TPOIIECCOB BOISHOIO Mapa C MOMOIIBI0
tabuui ¥ hS guarpammel. [IpuHIMIIMATBHAS CXEMa [TAPOCHIOBON
yctaHoBKH. Ilukn PenkuHa. BnusHue HadalbHbIX M KOHEUYHBIX
napametpoB Ha Tepmudeckuii KITJ] mukna Penkuna. M300paxenue mukia
B Ts u hs guarpammax. IlyTu mOBBIIICHHS 9KOHOMHYHOCTH
MAapOCHIIOBBIX YCTAHOBOK. TerouKaOHHbINA UK.

Omnpeneneane mnoHATHS «Braxsslii Bo3nyx». OCHOBHBIE BEIHYHHB,
XapaKTepPHU3YIOIINe COCTOSHHS BI&XHOrO Bo3myxa. hd mumarpamma
BIIAJKHOTO BO37yXa. PacdyeT OoCHOBHBIX IpOIECcCOB (TIOOTPEB, CYIIKA,
CMECH BO3/lyXa U Pa3IMYHBIX IAPOB).

Teopus TensioodMena

[Ipenmer 154 3a1a4n TEOpHH. 3HayeHne TEIDIO00OMEHA B
CEbCKOXO3SMCTBEHHBIX W IPOMBIIUIEHHBIX —IHporeccaXx. (OCHOBHbIE
MOHATUS U OIIpeIeIICHSL. Cmocobbl  mepeHoca  TEIUIOTHI:

TETUIONPOBOJHOCTh, KOHBEKIMA W u3inydeHWe. OCHOBHBIC TOHATHA H
ompenenenus.  3akoH  Dypre.  duddepenimansHoe — ypaBHEHHE
TETUTOTIPOBOTHOCTH. Koadpdrmment TEIUTONPOBOTHOCTH.
TemnonpoBOAHOCTh OJHOCHOWHONM M MHOTOCIOWHOM IUIOCKUX CTEHOK,
OTAHAPIIECKON U CPepHUIECKON CTCHOK.

KonBektuBHBIH TemnmooOMeH. OCHOBHBIE TIOHATHS W ONpENEICHHS.
Ypasraenne HetoToHa-Prxmana. Ko dummenT reruroornaymn.
TermooOmen wm3mydeHneM. OCHOBHBIE TIOHATHS M ONpPEIETICHUSL.
TernoBoii GanmaHc JIydnCTOro TEII000MEeHa. 3aKOH TEIUIOBOTO M3JTyYECHUSL.
TermooOMeH U3 TydeHHeM MEXTy TelaMH.

Crnoxublii  TemmooOmen. Temmomepenada 4epe3  OJHOCIOWHYIO U
MHOTOCTIOHHYIO TUIOCKYIO, LWJINHIPUYECKYIO, C(HEpUYECKyl0 CTEHKH.
Koadpunment teruonepenaun. TerroBast H30IISIHA.

Hasnauenme, kmaccudukamms W CXeMbl TEIUIOOOMEHHBIX —armapaToB.




ITpuniyn pacueta TEIII000MEHHBIX aInmnapaToB. Cpennuit
TemriepaTypHblii Harop. CoBpeMeHHbIe KOHCTPYKIIMU TPyO4aThIX U
TUTACTHHYATHIX TEIJI000OMEHHBIX arapaToB.

4.2. Pa3gesibl AMCHUIUINHBI U BUIBI 3aAHATHI
ouHas (hopma 00ydICHHSI

Ne HaumenoBanue paznena Jlexuuonunor | CeMHMHapCKOT CP Bcero,
/11 JTUCITUTUTUHBI 0 0 4acoB
TUTA TUTIA
1 2 3 4 5 6
1. | Texnuueckast TepMOJIMHAMUKA 12 12 30 54
2 | Teopus TermiooOMeHa 12 12 30 54
Uroro: 24 24 60 108

3aouHas popma oOydeHus

Ne HaumenoBanue pazaena Jlexuuonnor | CeMHMHapCcKOT CP Bcero,
n/m TIVCITATIITHEBI 0 0 JacoB
THTIA THTIA
1 2 3 4 5 6
1. | Texuuueckasi TepMOJIMHAMUKA 2 4 44 50
2 | Teopus TemiooOMeHa 4 4 50 58
Hroro: 6 8 94 108
4.3. 3aHsSITHSI CEMMHAPCKOI0 THIA
No Ne paszena TpynoemkocTb
/T Tema (dac)
JTUCIUIUTAHBI
OYHas 3a04Has
1 2 3 4 5
1. MeTobpl U3MEPEHHS TEMIIEPATYPhI 2 2
2 MeTopl U3MEPEHHS TaBIICHUS 2 -
3 Metonpl U3MEpPEHUs] CKOPOCTEH JIBHKEHUS W 2 -
1 pacxoja pabodero Tena
4 Omnpenenenre nNoKa3zaTesst MOJIUTPOIIBI 2 -
5 OnpeneneHue OTHOCHUTEIBHOM M aOCOJIIOTHOM 2 2
BJIQXKHOCTEH BO3/1yXa
6 YCTpoHCTBO M MPUHIUI PabOTHl KOMIIPECCOPHOU 2 -
XOJIOIUIBHON MAaIIMHBI.
7 Omnpenenenre ko3 PUIMEHTA TETIOMPOBOIHOCTH 2 2
TBEPJOTO Tena
8 2 Onpenenenve  kodhduiMeHTa  TEMIO0TAAYU 2 -
TOPU3OHTAIBHOU TPYObI
9 2 HccnenoBanue neHTPOOESIKHOTO BEHTHIISATOPA 2 2
10 Tennokanopudepsl 2 -
11 HcnbiTaHne  OAHOKOHTYPHOTO  XOJIOAMJIBHOTO 2 -
arperara
12 TeruiorenepaTopsl 2 -
Uroro: 24 8




4.4. IlpuMepHasi TeMaTHKAa KypPCOBBIX IIPOEKTOB (pador)
ne npedycmomperno OIIOII.

5. Opraﬂmaunﬂ CaMOCTOSITEIbHOM paﬁ()TbI oﬁyqammnxcﬂ o JTMCHHUIIJINHE

5.1. Tunsl caMoOCTOATEILHON PadoTHI M €€ KOHTPOJIb

Tun camocrosiTesibHOM padoThI ®dopma 00yueHuUs Texkylmuii KOHTPOJIb
OYHas 3a04Hast
[TpopaboTka MaTepuaa JEKIHH, 30 70 TECTHPOBAHUE
IIOATrOTOBKA K 3aHATUAM
CamocTosTeTbHOE U3YYEHHE TEM 6 TECTHPOBAHNE
nJIn
cobeceoBaHNe

Kypcosoii npoekr (pabota) - - -

PacuerHo-rpaduueckue paboThl - - -

KoHTposbHbIe paboThI 10 24 3aluTa
Pedepar 14 - cobeceoBaHue
BCET0 YacoB: 60 94

5.2. YueOHO-MeTOoANYeCKHE MATEPHAJbI IJIs1 CAMOCTOATEIbHOI padoThI:

1.MBakmuna E.A. Meroauueckue  peKOMEHIAMU 1O  JAUCHUILIMHE "TexHuUecKas
TepMOJUHAMUKA" NIJIT CaMOCTOSITENIbHOM pabOThl IJIsi CTYJAECHTOB OYHOM (OpPMBI OOydCHUST U
crynentoB MJIO mo nHampaBnenuto moarotoBku 35.03.06 «ArpoumkeHepusi». - TroMeHb:
'AY(C3, 2017. - 156 c.

2. UBakmna E.A. Meroaudeckue yka3aHUsS 110 BBITIOJHEHUIO JA0OpAaTOPHBIX pPaboT 1o
muciuinHe  "TerorexHuka" Ui CTYJEHTOB OYHOM M 3a09HOM (OpMBI OOY4EeHHS ISt
HarnpasiieHus noarotoBku 35.03.06. «Arpounxenepusi». — Tromens: TAYC3, 2016. — 46 c.

5.3. Tembl, BLIHOCHMbIE HA CAMOCTOSITEJIbHOE H3YUYeHHe

1. Hpez[MeT TEXHUYECKOH TEPMOIUHAMHKHU. OCHOBHEBIE TTOHATHSA U OIpeCaACIICHUS.
2. ypaBHeHI/Ie COCTOAHHA NACAJIbHOI'O ra3sa.
3. TepMOI[I/IHaMI/I‘ICCKI/Ie IMPOUECCChl NACAIBHBIX I'a30B B 3aKPLITBIX CHCTCMaX. CmMmecu

nACaJIbHBIX I'a30B.

5.4. Tembl pedepaToB

1. Hcnonb3oBaHuE BTOPUYHBIX SHEPrOPECYPCOB U OTXOJIOB B KAYECTBE SHEPIreTUUECKOTO

TOIUIMBA.

CMelianHble CUCTEMBI TEMJIOCHA0XKEHU (Ha IPUMEpe UCTIOIb30BaHUs KOTEJIbHOM,

BETPOT€HEepaTopa, reIM0yCTaHOBKH U Jp.).

IIporHo3sl pacrnoJiaraéMeIX 3a1acoB TOIUIMBA U UX UCUEPIIaHUS.

[Tpo6nembl 100bIYM U TPAHCTIOPTA SHEPTETUYECKOTO TOIUIMBA.

SnepHoe TorumBo. [IpOorHo3bI pacnonaraeMblix 3a1acoB U UX UCUYEPIIAHHUS.

[Ipo6nembl MPOU3BOACTBA U TPAHCHOPTA AAECPHOTO TOILIHBA.

[Tpo6nemsbl 3k010rHUYeCcKOi 0€30MaCHOCTH MPH MTPOU3BOJICTBE U TPAHCIIOPTE SJIEPHOTO

TOIUIMBA.

lNasuduxanus yraeit. [IpoGremsl 1 NEPCIEKTHBHI.

9. Iepcnextussl npumenenus [1I'Y Ha 6a3e razudukanum TBepAbIX TOIIUB

10. HMckyccTBEHHOE KOMIO3HIIMOHHOE )KUKOE TOIUIUBO U3 YISl ¥ 3 (PEKTUBHOCTH €T0
HCIIOJIb30BAHUS

11. PabGouue Tena uukiIoB. bBuHapHbIE HUKIBI.

Nogakrw N

o




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

6.

Paborta TOC B ycoBUSX phIHKA JIEKTPOIHEPTUH.
CosepuieHcTBOBaHME cxeM U o0opynoBanus TOC
Hcnonp3oBanue TypOMHHBIX SKOHOMAH3EpOB B 0JIOKAX MOBBIIEHHOH () (EKTHBHOCTH
I"a3o-TypOunHbIe HaacTpoiiku TOL]

Bo3zgeiicTBue sHEpPreTUKU Ha KIUMaT 3eMJIn
AKKYMYJMPOBAHUE TEIUIOBOM U AIEKTPUUECKON IHEPTUHU

@oH/I OUEHOYHBIX CPEACTB [Jisi TPOBEJAEHUs] NMPOMEKYTOUHON aTTecTaluu
00yyaIuxcst Mo JUCHHUILINHE

6.1 Hepeqem, KOMIIETEHIIMI M OL[€HOYHbIE cpeacrea MHAUKATOpPAa NOCTHKCHHUSA

KOMIIEeTeHI N Ii
Koo [Iepedyens miaHupyemMsbIX HanmenoBanue
Nuaukatop 10CTUXEHUS
Komne- pe3ynbTaToOB 00OyUEHUs 10 OLIEHOYHOTI'O CPEACTBA
KOMIIETEHIIN U
meHyuu NUCHUIIIINHE

3Hamy. TecT

- 3aKOHBI NIEPEHOCA TEILUIOBOU

3HepFI/II/I U MacCChI BCIICCTBA,

BETMYHHEI XapaKTEePHU3YIOIIHE

PO ECChl TEIJI0NEPEHOCA

TeHHOHpOBO}IHOCTBIO,

KOHBEKLIMEH, N3I1yYEHUEM.

- OCHOBHBIC q)OpMyJ'l])I 1 3aKOHBbI
MJI-3nxk-1 Onpenensier TEIIOTEXHUKH
pecypchbl, He0OX0AUMbIE YMeTb!

JUISl BHEAPECHUS -OnpeensiTh
pa3paGOTaHHBIX Mep IO TEPMOAVMHAMHUYECKHUE NTapaMETPhI
IIK-1 MOBBILIEHUIO COCTOAMI.

- HCIIOJB30BATh 63.30BLIC 3HAHUA
3(deKTHBHOCTH B 00IaCTH TEIUIOTEXHUKH ISt
OKCILTyaTallu1 IKCITyaTaluu TEMI000MEHHBIX
TEIJIOTEXHUYECKOT O almaparTos.
000pyI0BaHUS BJIAJIETD:

-ME€TOJaMH TeOpeTI/I‘{eCKOFO 158

3KCHepI/IMeHTaHbHOFO

OHpeHCHCHI/IH BCIIMYUH

HUHTCHCHUBHOCTHU TEIJIOBOI'O

II0OTOKaA, TeHHOHpOBO,Z[HOCTI/I 158

KOHBCKIINHU.

6.2. llIkaJbl oeHNBAHNUSA
Il kaJia oneHUBaHUSA TECTHUPOBAHMS HA 3a4eTe
%6 BLINOJTHEHHS 32aHUA Pe3yabTat
50 - 100 3auTEHO
MeHee 50 He 3a4TeHO

6.4. TuNoBbIe KOHTPOJIbHbIE 32/IaHUS WJIM MHbIe MATePHAJIbI:

VYka3aHbl B IpuiIokeHnu 1.




7. IlepedyeHb OCHOBHOM M JONOJHHUTEJLHOH yueOHON JUTEpaTypbl, HEOOX0AMMOT

AJIS OCBOEHMS TUCHMIJIHHBI
a) OCHOBHasl JIUTEpaTypa

1.

2.

Kpyrinos I''A. Temnorexuuka : ydyebHoe nocodue ./ I.A.Kpyrnos, P.1.Bynrakosa,
E.C.Kpyrnosa. 2-e uzn., crep.- CII6.: M3natensctBo «Jlanby, 2012. — 208c.

Pymsuies, A.A. Ternorexuuka: yaeOHoe nocodue / A.A. Pymsaues, A.B. CraBuikuii:
aBTOpBI-cOcTaBUTENH. — | toMeHb, 2021. 116c.

0) IOTIOTHUTEINIBbHAS JINTEPaTypa

1.

o UTA W

Terumodusnka, TEIUIOTEXHHWKA, TEIUIOOOMEeH. MexaHWKa JKHIKOCTEH U Ta30B

naboparopHbiii npaktukym / B.A. ApytioHoB [u ap.].. — Mocksa : U3marensckuit JJom
MUCuC, 2007. — 85 c. — ISBN 2227-8397. — Tekcr : 2eKTpOHHBIN // DIEKTPOHHO-
OubmuoTeYHAs cucremMa IPR BOOKS : [caiT]. — URL:
http://www.iprbookshop.ru/56121.html (rara o6pamenus: 30.05.2020).

Temnorexnuka : ydeOHoe mocobue / . — Bousrorpan : Bosrorpaackuii MHCTHUTYT
omsneca, 2009. — 206 c. — ISBN 978-5-9061-7245-7. — Tekct : 31MeKTpOHHBIH //
OnektpoHHO-OMOMMoTeunass cuctema IPR BOOKS @ [caiit]. —  URL:
http://www.iprbookshop.ru/11352.html .

JIudennena JI.B. Temotexnuka : yue6Hoe nocodue / Jludenuena JI.B.. — Kemeporo :

KemepoBcknii TEXHOIOTHYECKHIA HHCTHTYT MUTIEBO# nmpoMbinuieHHocTH, 2010. — 188 c.
— ISBN 978-5-89289-658-0. — TekcT : 37€KTpOHHBIN // DIEKTPOHHO-OMOIHOTEUHAs
cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/14394.html (mara
obparmenus: 30.05.2020).

CoopmukoB I'.C. Termmodusuka u Termorexuuka. Temnodusnka : mpakTUKym /[
Coopmuxos I'.C., Unbuzoa C.U.. — Mocksa : U3marensckuii Jlom MUCuC, 2012. —
104 c. — ISBN 2227-8397. — TekcT : 31eKTPOHHBIH // DIEKTPOHHO-OMOIMOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/56201.html (mara
obpamienus: 30.05.2020).

8. Ilepeyenn pecypcoB HHGPOPMAITHOHHO-TEJIEKOMMYHHUKANIMOHHOI ceTH
"Unrepuer"
DieKTpoHHO — OubIHoTeuHas crucrema «Jlaupy -pexxum goctyma: http://e.lanbook.com
mpuka3z Ne 183/13 ot 01.04.2013 r.
www.edu.ru
www.energy.ihed.ras.ru
www.nait.ru
www.elibrary.ru
www.iprbookshop.ru
9. Meroauyeckue yKkazaHus sl 00y4AIOIIMXCS 10 OCBOEHHIO THCIIUILTHHBI

CTaBI/IHKI/Iﬁ A.B. TennorexHuka: yqe6Hoe IOoCOOHE 10 BBINOJIHEHUIO KOHTPOJIBHBIX

paboT Il CTyJEHTOB 3a04HOM (popMbl oOyueHust  HampaBieHus noarotoBku — 35.03.06

«ArpounkeHepus» / A.B.CraBunkuii.— Tromens: 'AY Cesepnoro 3aypanss, 2021. - 56 c.

10. Ilepeyenb HHGOPMALIMOHHBIX TEXHOJIOT Ui

1. Omneparronnas cuctema Windows (JTiiieH3HOHHOE TPOTPaMMHOE 00ecTieueHe)

2. ITaker npuknamueix nporpamm MS Office 2007 (yHuBepcuTeTCKast THIICH3U)
3. DUOC Moodl

11. MaTepuajibHO-TEXHUYECKOE o0ecreyeHne TUCIUIIHHbI


http://www.iprbookshop.ru/56121.html
http://www.iprbookshop.ru/11352.html
http://www.iprbookshop.ru/14394.html
http://www.iprbookshop.ru/56201.html
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  ammapar, —TelloreHeparop, Kajmopudep, HUEHTPOOSKHBIH  BEHTHIISATOP,
TEPMOMETpPBI, aHEMOMETpBI, OapomeTprl, Oaporpadpl, mKkad HarpeBaTeNbHBINA, TUTPOMETPHI,
MaHoMeTpbl, Hacoc KamboBckoro. IIpoekrop, skpan HacteHsblii. - 1-32 JlaGoparopus
TETUIOTEXHUKH

12. OcoO0eHHOCTH OCBOEHHS AUCHUIIJIMHBI 1JIsI HHBAJU/I0B M JIMI ¢ OrPAHUICHHBIMHA
BO3MOKHOCTSIMM 310POBbS

OOyuenue oOyyaroUMxcs C OTPAHUYEHHBIMM BO3MOXKHOCTSIMH ~ 3710pOBb  IIpU
HEOOXOJMMOCTH OCYIIECTBIISIETCSI HAa OCHOBE aJalTUPOBAHHON pabouell mporpammbl C
WCTOJb30BAHMEM  CIICHUAIBHBIX ~METOJOB OOYYEeHHS M JUJAKTUYECKUX MaTepHAJIOB,
COCTaBJICHHBIX C YYETOM OCOOSHHOCTEeW TICHXO(U3NIECKOTO pPa3BUTHS, WHIUBHIYaTbHBIX
BO3MOJKHOCTEH U COCTOSIHUSI 37I0POBBS TAKUX 00ydaronuxcs (o0ydaromierocs).

B memax ocBoeHWss y4eOHOW mTpOrpaMMbl JHCHWIUIMHBI WHBAJIHIAMH W JIMIAMH  C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbSI 00ECTIEUNBACTCS:

*  JUIS MHBAJUIOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS TIO 3PEHHIO:
pa3MeIeHne B JOCTYIMHBIX JIsl 0OYYalOMIMXCsl, SBISIOMIUXCS CIENBIMU WM CIIA00BUSITUMH,

MecTax U B aJaNTHPOBAHHON (opme crnpaBOYHON MH(OPMALMK O PACTIUCAHUU Y4EOHBIX
3aHSTHH; TPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOIIETO oOyyaromemycs HEOO0XO0IUMYIO

MTOMOIIIb; BBIITYCK aTbTEPHATUBHBIX (popMaTOB METOJMUECKUX MaTepHaioB
(kpynHBIHA WIpUGT WM ayauodaiisl), UCIOIBL30BaHUE BepcHH caifta Juist cnaboupsinmx DbC
IPR BOOKS u cnenmansHoro moomisHoro npuiokenust IPR BOOKS WV-Reader (mporpammer

HEBU3YAIBHOTO JOCTyna K WH(OpMaIWu, MpeaHa3HAueHHON Ui MOOWMIIBHBIX YCTPOWCTB,
paboTaromux Ha oneparronHoi cucreme Android u iI0S, koTopas He TpeOyeT creHaaIbHO
00y4eHHOTO acCHCTEHTa, T.K. Joau ¢ OB3 mo 3peHuro paboTaroT CO CBOMM YCTPONCTBOM
IIPUBBIYHBIM CLIOCOOOM, UCIOJIB3Ysl CIIEUANIbHBIE ITATHBIE POIPAMMBI AJIs1 HE3PAUMX JIFOJEH, ¢
kotopeiMu IPR BOOKS WV-Reader uMeeT MoHy0 COBMECTUMOCTH ),

* Ul HMHBAIMJIOB M JIML C OTPAHUYEHHBIMH BO3MOXHOCTSIMHM 3JI0pOBbsSl IO CIYXY:
Ha/IJIeKaIlMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOM3BECHNE HH(POPMALUY;

* Ul HMHBAIMJIOB M JMII C OIPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS, HMEIOILUX
HapyleHUsl ONOPHO-ABUraTeIbHOIO ammapara: BO3MOXHOCTb OeCHpensTCTBEHHOI'O J0CTyIa
oOyyaromuxcs B yueOHble IOMEIICHHUS, TyaJleTHble KOMHATBI U JIpyrue nomeueHus kapeapsl, a
TaKXe MpeObIBaHNE B YKA3aHHBIX IOMEILEHUIX.

OO6pa3oBaHue 00y4arOIKUXCA C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBbS MOKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JPYrMMH OOYdYalOUIMMMCA, TaK U B OTACIbHBIX I'PYyIIaxX WIU B
OTJENBHBIX OpraHu3alusix.



[Mpunoxenne 1
MuHUCTEPCTBO HAYKU U BhICLIET0 00pa3oBanus PO

®I'bOY BO l'ocynapctBeHHbIH arpapHblil yHuBepcuteT CeBepHOro 3aypaibs
W HXEeHEepHO-TEXHOJIOrNYECKUN HHCTUTYT

Kadenpa sneproobecrieueHus CeIbCKOTO X03HCTBA

®OHJT OLIEHOYHBIX CPEJCTB
1o y4eOHoOM nuciuruinie TeroTexHuka
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KOHTPOJIBHBIE 3AJJAHUA U UHBIE MATEPUAJIBI OHEHKU
3HAHU, YMEHUI1, HABBIKOB M (MJIH) ONBITA AeSITeJIbHOCTH, XapaKTePU3yIOLIIHe
Tanbl (pOPMHUPOBAHUS KOMIIETEHIIMHA B IIPpOLecce OCBOCHHS AUCIUIINHBI
TEIVIOTEXHHKA
1. Bomnpocsl 1i1s codeceoBaHust 0 TeMaM pa3/ieioB

Pa3zoen 1. Texnuueckas mepmoounamuka

1. Tepmoaunamuueckas cucrema. [lapameTpbl cCOCTOSAHNS TEPMOAUHAMUYECKON CUCTEMBI.
YpaBHEHHE COCTOSIHUSA.

2. TepmomHaMHUYeCKHiA TIpo1iecc. PaBHOBECHBIE, HEPaBHOBECHEIE, 00paTUMBIE
HeoOpaTHMBbIE TPOIIECCHI.

3. [1epBbIit 3aKOH TEPMOANMHAMUKH.

4. OCHOBHOE TEPMOJMHAMUYECKOE TOXKIECTBO. DHTAIBITHS.

5. TepMoaHAMUYECKUN aHANIU3 KPYTOBBIX IMKIOB. [IpsaMble 1 0OpaTiMble LHKIIBI.
Tepmuueckuit KI1/1 1 xono1uinbHbINH KOAPPUIIUEHT LIUKIOB.

6. Huxn Kapno. T - s nuarpamma. M3o0pakenue mporieccoB B T - S quarpammax.

7. Bropoii 3ak0H TepMOIMHAMUKU. VI3MeHeHNe SHTPONHH B TEPMOANHAMUYECKUX
rporieccax.

8. TermmoéMKOCTb T'a30B M Ta30BbIX CMeCei. 3aBHCUMOCTh TEIUIOEMKOCTH OT TEMITEPATYPHI.
9. M3oTepMuYeCcKHii ¥ M30XOPHBIH MTPOIIECCHI.

10. AnmabGarubrit iporecc. Pabora B mporecce.

11. PeanbHble ra3pl. YpaBHEHHE COCTOSTHUS pEAJIbHBIX T'a30B.

12. Boasnoit nap. [Ipornecc mapoo6pazoBanus. [lapameTpbl Bojbl, BIAKHOTO, CYyXOTO U
IIEPErpeToro napa.

Pazoen 2. Teopusa mennooomena
1.0nmHocTyneHuaTelii  Kommpeccop. Pabota, pacxomyemass Ha CXaTue raza B
KOMIIpECCope.

2. Huxoer AIBC. 1y mopimHeBOro JBUTATENs ¢ MOABOJIOM TEIUIOTHI pu V = CONSt.

3. llukyn mopuiHeBOro JBUTATENs C MOJBOJAOM TEIJIOTHI mpu P = const u cMemanHbIi
IIUKIL.

4. 11ukJbl ra30TypOMHHBIX YCTaHOBOK.

5. [{uKJIbI MAPOCUIIOBBIX YCTAHOBOK.

6. DieMeHTapHbBIC U CJIOXKHBIC BHJIBI TETNIOOOMEHA.

7. TemoBo#t notok. TemneparypHoe nosze. TeMnepaTypHblil TpaJueHT.

8. OCHOBHOM 3aK0H TerIonpoBoAHOCTH. KoadpHIreHT TermmonpoBoIHOCTH.

9. KonBekTuBHbIN TeriooomeH. @opmyna Hetotona. Koadduiuent rermnoornaun.

10. Juddepennuansuoe ypaBHEHHE TEILIONPOBOIHOCTH.

11. I'paHuUYHBbIE YCIIOBUSI YPAaBHEHUs TEIUIONPOBOJAHOCTHU. TeIIONpPOBOJHOCTh IIOCKOM
THOCJIOMHOMN U MHOTOCIIOMHOM CTEHKHU.

12. Temnonepenaya 4yepe3 OAHOCIOUHYIO IUNIOCKYIO CTEHKY.

IIpouexypa onenuBaHus codece10BAHNS

Hcnonb3yercs GpoHTanbHBIA OMPOC, KOTOPBIA MpeanoyiaraerT paboTy MpernoiaBaTes
OJIHOBPEMEHHO CO BCEH ayIuTOpuel, U MPOBOIUTHCS B BUae Oecensl mo BompocaM. [Ipu otbope
BOIIPOCOB M MOCTAHOBKE MEPE]] CTYIEHTAMH YYUTHIBAETCS CIEAYIOLIEE:

— 3aj71aeTcs He OoJiee MATH, OHM JOJDKHBI HETIOCPEACTBEHHO OTHOCUTHCS K MTPOBEPSEMO
TEME;

— ¢hopMynupOBKA BOMIPOCa AOKHA ObITh OJHO3HAYHOU U MOHATHON OTBEYAIOIIEMY;

— HEeJIOMYCTUMO Tpeajarath CTyJACHTaM BOMPOCHI, TPEOYIOIINEe MHOKECTBA OTBETOB, T.€.



BOTPOCHI OTKPBITOI (POPMBI MIIM TaK HA3bIBAEMBIE «TECTOBBIE» BOIIPOCHI C OTBETOM «JIa/HETY.

B xonme OoIpoca nmpenoaaBaTeyib AacT 3aKIIIOYUTCIbHBIC KOMMCHTAPHU 10 KAYCCTBY

OTBCTOB BCCX CTYACHTOB.

Kpurtepuu ouenku codeceoBanms

3auTeHo

CTyaeHT OTBETHII Ha BCE MPEIOKEHHBIE BOMPOCHI, MOKAa3aB XOPOIINUE 3HAHUS
M0 U3YYEHHOU TeMe, TPOJIEMOHCTPUPOBAJ BIAJCHHE MAaTEPHUAIIOM TIO
TEOPETUICCKIM BOIIPOCAM H/WIIH AOITYCTHII HECYIIIECTBCHHBIE
HETOYHOCTH/OIITNOKHU TTPH OTBETE.

He 3auTteno

CryzneHT OTBETHJI HE Ha BC€ NPEUIOKEHHBbIE BOIPOCHI; MPOJIEMOHCTPUPOBAI
HEMNOJIHOE BJIAJICHUE MAaTEpUAIOM IO TEOPETHYECKHMM BOIPOCAM U AOIYCTHII
HECKOJIBKO CYIIIECTBEHHBIX OIINOOK MPU OTBETE.

2. TeMbl BLIHOCHMBbIE HA CAMOCTOSITEILHOE U3y4YCHHE

1. [IpenmeT TexHUYECKON TepMOAUHAMUKHA. OCHOBHbBIE TIOHATHUS U OTIPECTICHUSI.

2. YpaBHEHHE COCTOSHUS HJICATHHOTO Ta3a.

3. TepMO)II/IHaMI/I‘—IeCKI/Ie MPOUECChI UACAIIBHBIX I'a30B B 3aKPBIThIX CUCTEMAaX. CMmecn nJacaJIbHbIX

ra3oB.

2.1. Bompochl, sl TEMbI, BRIHOCHMBIE Ha CAMOCTOSATEIILHOE U3YUCHHUE,

1. Yto Ha3pIBaeTCs TEIIOMPOBOIHOCTHIO?

2. Kakue cyImecTByOT H30TIPOIIECCHI, HX OITUCAHHMS.
3. TermooOMeH u Teruonepeaayda, OnmMcaHue BICHUS.

3. Bonpock! K 3a4eTy NpHU NPOBeJIeHHH B YCTHON (opme

HaumenoBanue KOMIICTCHIIUHN

IK-1

Crioco0eH npoBOAUTH aHAIN3
3 (HEKTUBHOCTH TEXHUYECKOTO
00CTyKMBaHUS U SKCILTyaTalluu
CEIBCKOX035MCTBEHHON TEXHUKHU,
aHaJIN3 NepeloBOr0 OTEYECTBEHHOTO U
3apy0eKHOTO OMbITA, PACCMATPUBATh
MpeIoKeHus TIepcoHarna,
pa3pabaTheiBaTh MPEUIOKESHUS U
BHOCHUTH KOPPEKTHUBHI B TIJIAHBI padoOT
0 MOBBIIIEHUIO YPPEKTUBHOCTH
TEXHUYECKOTO OOCITYKUBAHHS
AKCIUTyaTaIluH CeTbCKOXO3SIMCTBEHHOM

Bonpocsr
3namo
. IlepBbIii 3aKOH TEpMOJMHAMHUKHA. BHYTpeHHss
SHeprus W paboTa  uM3MeHeHHS ~ 00beMma.
AHAUTHYECKOE  BbIpa)keHHe  1-0ro  3aKoHa

TCPMOJUHAMHUKHA YC€PE3 SHTAJIBIIUIO.

. Honutponusiii mpouecc. M3MeHeHus: BHyTpeHHEH

OHCPI'uH, SHTAJIbIIMHA, SHTPOIIUH. Pa6oTa mponecca.

Temnora, y4acTBYIOIIAsI B nporecce.
N3o6paxenne mnpomecca B P-V u T - S
KOOpJMHATaX, MNPH  Pa3HbIX  TOKAa3aTeNsax
TIOJTUTPOTIBL.

. TemoemMKoCTS. OcCHOBHBIC OTIpeIeIICHUsI.

MaCCOBaH, oObeMHaAs U MOJIIpHasA TEIIJIIOCMKOCTU
razoB. HctuHHas wu CpeaHdasaA  TCINIOCMKOCTH.
AHanmuTHdeckue BBIPAKCHUA IJId TCIIJIOCMKOCTH.
3aBHCHMOCTD OT TEMIICPATYPHI.

. Jlnarpamma H-d BnaxxHoro Bo3myxa. OmnpeneneHue

OCHOBHBIX MOKa3aTellell BIIaXKHOTO BO3yXa II0




TCXHUKHU

arpaMMe.
5. AmmaGatubpiii mponecc. V3MeHeHne BHYTpEHHEU
SHEpPruW,  SHTaNbIMHM,  paboTa  mpolecca,

nzo0paxenwue npouecca P-V u T-S xoopaunarax.

6. Cxema mapocwioBOW  yCTaHOBKM  PeHkuHa.
N3o0paxkenuss nwmkina Penmkmna B T-S u PV
KoOpJuHaTax. BelpaxeHue aas TEPMHUECKOTO
KII u ero ananus.

7. Bropoii 3akoH TepMmoauHamuku. Kpyrosble
TEPMOJIMHAMUYECKHUE TPOLECCHI-IIUKIbI, HNOHITUS
0 TepMuyeckoM K.I.J.. CBolicTBa 00paTUMBIX U
HEoOpaTUMBbIX ITUKJIOB.

8. Bmaxusiii  Bo3myx. [lapameTpbl  BIaXHOTO
Bo3ayxa. H-d auarpamMma Bia)xHOTO BO3IyXa.

9. BHyTpeHHSS DHEprusi WACATHHOTO U PEATbHOTO
ra3os.

10.  BimsHWE HaYaNBHBIX U KOHEYHBIX ITAPAMETPOB
Ha Ttepmuyeckuil KIIJ nukma Penkuna. Ilyrm
NOBBIIIEHUSI ~ SKOHOMHYHOCTH  MapOCHJIOBBIX
YCTaHOBOK.

11. Pacuer  TepMOAMHAMMYECKHX  IPOLIECCOB
BOASHOTO Tlapa ¢ MoMmoInbpio Tabiaum u  H-d
JII/IanaMMI)I.

12.  OcHOBHBIE TIOJIOKEHHS TEOPUHU MTOTPAHUYHOTO
ciiosi. YpaBHEHHWE TEIUIOOTIA4d Ha TPaHUIC
MIOTOKA U CTCHKH.

13. Kommpeccopsl. Huxosr UJICATHHOTO
OJTHOCTYTNIEHYATOTO " MHOTOCTYIEHYATOTO
KOMIIPECCOPOB. [TpenmyrmiecTBoO

MHOTOCTYIIEHUATOTO CXKATUS.

14. Bopasno#i map. Ilpouecc mapooOpazoBanus B
PV u TS koopaunarax. [{ukn Penkuna.

15. Bnaxubiii Bo3ayx. OCHOBHBIE IMapaMeTphl,
XapaKTEePU3YIOIINE COCTOSHUE BIIaYKHOTO BO3IyXa.

16.  YpaBHEHHS OCHOBHBIX TEPMOJAMHAMHYECKUX

IIPOIIECCOB.

17. OpnocryneH4aThIi KOMIIPECCop.
N300pakenue WH/IMKaTOPHOU JarpaMMbl
KoMIIpeccopa B P-V KOOpJIMHATAX.

HpOI/ISBO,Z[I/ITeJ'IBHOCTL KOMIIpEeCCopa. Bnusuue
KOHCYHOI'0 J4aBJICHHA Ha IIPOU3BOAUTCIBHOCTD

KOMIIPECCOPOB.

18.  PekymnepaTuBHbIE TEII00OMEHHHKH.
W3MeHeHne TemmepaTyp TEIUIOHOCUTeNeH s
CXeMBbl JBWXKEHHS - mpsIMoTok. Ompenenenue

CPEIHEro TEMIIEpaTypHOrO Hamopa M BEJIWYHHBI
TeruIonepeatolieil HOBEpXHOCTH.
19.  Pacuer pekynepaTUBHBIX TEIIOOOMEHHUKOB.

20. [Tpeamer TeXHUYECKON TEPMOJMHAMUKH U €€
3aJauu.
21.  TennonpoBOJHOCTb. 3aKkoH Dypse,

duznueckuit CMBICI ko3 duinenTa




TETUIOTIPOBOAHOCTH.
22.  Temnomnepenaya yepes MHOTOCJIOMHYIO
IUIOCKYIO CTEHKY. Y PaBHEHHUE TEIIONPOBOIHOCTH.
23.  @akTopbl, BIUAIOIIKAE HA TEIIOOOMEH IIpH
KOH/ICHCALIUU ¥ KUIICHUH.
24.  Temnomnepenaya. YpaBHEHHUE TeIUIONICpEIayH,

buznueckuit CMBICIT koa(purmenta
TEIIONEPEIayH.
25.  TenmnompoBOJHOCTH IIJIOCKOU CTEHKH.

YpaBHEHHE TEIJIOBOTO MOTOKA.

26.  YpaBHeHUs, TIOJOXKEHHBIC B OCHOBY pacyeTa
TETI00OMEHHBIX anmaparos. [Topsimox
KOHCTPYKTHBHOTO pacyeTa TeII000MEHHHUKOB.

27.  PexymepatuBHBIE TEMI00OMEHHUKH. Pacuer
MOBEPXHOCTH Harpena PEKYyIepaTHBHOTO
TETI000MEHHHUKA.

28.  Temnomnepemaya yepes MHOTOCJIOWHYO
IUIOCKYIO CTEHKY. BBIpakeHWs JUIsi TUIOTHOCTH
TEIUIOBOTO TMOTOKAa. DakTopbl, BIMIIONIAE Ha
KO3 UIIUEHT TEIUIONPOBOIHOCTH MaTEPUATIOB.

29. TenaonpoBOAHOCTH ATUHIPUIECKOU
MHOTOCJIOITHON CTEHKH. Bripaxxenue I
IUTOTHOCTH TETUIOBOTO TTOTOKA.

Ymems

30. Onpenenarpb dusnyeckuit CMBICH
koo duimenTa Termonepesauyn Ha OCHOBAHHH
aHaJIM3a pa3MEepPEeHHOCTH.

31.  Paccuurtarth OCHOBHOE pacueTHOE YpaBHEHHE.

32. Croco0snl nepeaadn TEIUIOTHI:
TEIUIONPOBOJHOCTh, KOHBEKLUHS W  TEIUIOBOE
U3ITy4YeHUE — OCHOBHBIE PACYETHHIEC BBIPAKECHUS
JUIS TJIOTHOCTH TEIJIOBOTO MOTOKA.

33.  TemnonpoBonaHocTh. Onpeenenre IOTHOCTU
TEIUIOBOTO MOTOKA Yepe3 MHOTOCIOWHYIO TIIOCKYIO
CTCHKY.

Bnaoemu

3aoaua 1. I'az Maccoit m= 1 umeer HayalbHbIC
napameTpsl - nasieHue Pi1 u temneparypy ti. Ilocne
HOJIMTPOITHOTO U3MEHEHUS COCTOSIHUSA ra3a 00bEM ero
ctan V2 pasienue Pz. Onpenenuts HayanbHbINH 00bEM
V1, koHeuHytro Temmneparypy T2 rasza, mokasarenb
HOJUTpOIBl N, TemmoéMkocTh mpouecca C, paboty
pacuipenus rasa {, n3aMeHeHne BHYTpEHHEH SHepruu
AU u u3menenue sHTponuu AS.

3aoaua 2. OnpenenuTs napaMeTpsl paboyero tena
B XapaKTepHBIX  TOYKAaX  MJEAJIBHOTO  LUKJIA
MOPIIHEBOTO JBUTATEN C HM30XOPHO - H300apHBIM
MOJIBOJIOM  TEIUIOTHI  (CMEIIAaHHBIA IHMKI), €CIH
U3BECTHBI JaBieHue Pi1 um temmepatypa ti1 pabouero
Tesna B Havaie ckatus. CTemeHb cxaTuse, CTerneHb
IPEIBAPUTEIILHOTO PACHIMPEHUS , CTCHEHD




TOBBIIICHHS TABIICHHS 3a[aHbI /&

3adaua 3. Onpenenutb MOTepu Temia 3a 1 ydac ¢
OJTHOTO MmeTpa JUTUHBI TOPU30HTAIIEHO
PacIoJIOKEHHOM LUIMHIPUYECKON TpYyOBI,
OXJIXK/Ia€MOW CBOOOJHBIM TOTOKOM BO3IyXa, €CIH
W3BECTHBI HAPYKHBII nuamerp d TpyObl, Temmeparypa
CTeHKH TpyObl IC TemmepaTypa Bo3myxa (B8 B
MIOMEIICHUH.
3aodaua 5. Tlnockas crajgpbHas CTEHKA TOJIIUHON OC
OMBIBAETCS C OJHON CTOPOHBI TOPSIYMMH T'a3aMHU C
temreparypoit l, ¢ JApyroit CTOpoHBI BOJOH C
temneparypoii 2. Ompenmenmutes k03 durnment
teruoniepeqaud K OT rasoB K Boje, YIENbHBIN
TETUTOBOM TIOTOK (] ¥ TEMIIepaTyphbl 00enx

ok w

IIpouenypa oueHuBaHus 3a4eTa

JIns1 oleHMBaHuUs 3HAHWM CTYICEHTOB BO BpPEMsI 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. 3allllTa FOTOBOTO PEIICHUS MPOUCXOANUT B BUJIE COOECeI0BAaHUS, HA YTO OTBOJUTCS
10 munyT. 3a7aHNE COCTOUT U3 2 TEOPETUIECKUX BOTIPOCOB, TPEOYIOMIUX MUCHMEHHOTO OTBETA.

[MIxasa oneHUBAHNUA 3a4Y€TAa

— OIICHKa «3a4YTE€HO» BBICTABISETCS, €CIM CTYACGHT O0JIaJaeT JO0CTAaTOYHO TMOJHBIM
3HaHMEM Kypca TEIUIOTEXHUKU; €ro OTBET IMPEICTaBIsIeT I'PaMOTHOE H3JIOKEHUE Y4eOHOTro
Marepuaga MO CYIIECTBY; OTCYTCTBYIOT CYIIECTBEHHbIE HETOYHOCTH B (OPMYIHPOBAHUU
MOHATHH, MOATBEPKICHHBIEC MTPUMepaMu; 00a BOIIPOCa OCBEIIEHBI MOJHOCThIO WU  JOBOASTCS
710 JIOTUYECKOTO 3aBEPILECHUS MPU HABOSIINX/IOMOJIHUTEIBHBIX BOIIPOCAX MPENoaBaTes;

— OLIGHKAa «HE 3a4YTE€HO)» BBICTABIISICTCA, €CJIU CTYACHT HE 3HAET 3HAUUTENbHYIO 4acTh
MaTrepuana; JOMyCTHJI CYIIECTBEHHbIE OINMOKM B MPOIECCE M3JI0KEHHUS OTBETa; HE YMEeT
BBIJICNTUTH TJIABHOE U CJENIaTh BBIBOJ; IPUBOIUT OLIMOOYHBIE OMIPEICICHUS; HU OJIMH BOIIPOC HE
paccMOTpeH JI0 KOHIIA, HABOISAIINE BOIPOCHI HE TOMOTaIOT.

4. TecroBble BONPOCHI IJIsl 3a4eTa

3namo

Kaxk Ha3bIBACTCA NPOUECC, B KOTOPOM BCs NOJABCIACHHAsA TCIUIOTA UJACT HA COBCPIICHUC

paboThI?

TennoeMKoCTb, paBHas OTHOLICHWIO KOJIMYECTBA TEIUIOTHI, BBIACIAIOLICHACA WU
MIOIJIOIIAEMOM B IPOLECCE K M3MEHEHHUIO TEMIIEpaTypbl IIPU YCIOBUHU, YTO Pa3HOCThb
TEMIIEpaTyp — BEJIUYMHA [IOCTOSHHAsL, HA3bIBACTCS:

UYrto Takoe cyxoi HacbIIIEHHbIN map?

Yto Takoe BIaXHOCTh napa’?
UYro Takoe neperpes napa?
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36.
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38.
39.

40.
41.

42.

UTto Takoe BIaXHBIN BO3AyX?

UTo Takoe HACHIIIEHHBIN BIAXHBIM BO3TyX?

UYro Takoe abCOMOTHAS BIAXHOCTH BO3yXa?
Kaxumu napameTpaMu ornpenenisieTcs BIaxHbIi nap?

. Urto Takoe pabora?

. Yro Takoe Temiora?

. [IpuHIMn neicTBrs TepMonapbl OCHOBAH Ha U3MEHEHHM:

. I30x0pHBI Ipo1iece - YaCTHBIN cilydail Kakoro rnpoiecca’?

. U3oTepmMuueckuii mpouecc - 4acTHBIN ciIydail Kakoro npouecca?
. AnrabaTHBIN MPoIIece - YaCTHBIN CITydail Kakoro mpoiecca?

. 3006apHbIii poriecc - YacTHBIN ClTydail Kakoro mporecca?

. K xakomy miporieccy oTHOCHTCS ypaBHEHHE V=CONSt?

. K xakomy mpomieccy oTHOCHTCS ypaBHEeHHE P=CONSt?

. K xakomy miporieccy oTHOCUTCS ypaBHeHHE T=CONSst?

. K xakomy mpomieccy oTHOCHTCS ypaBHEHHE (=CONSt?

. K xakomy miporieccy oTHOCHTCS ypaBHEHHE C=CONSt?

. Kak Ha3bIBaercs mpoiiecc, B KOTOPOM padoTa cOBEpUIAEeTCs JIUIIb 3a CYET YMEHBIICHUS

BHYTPEHHEHN 3HEprun?

Kak nHaspiBaeTcs mpoiiecc, B KOTOPOM MOJBEACHHAs K paboyemy Telly TeIuioTa paBHA
W3MEHEHUIO SHTAIbITUN?

OO01as KonuuecTBEHHas Mepa AJis BeeX (opM IBUKEHHSI MAaTEPUU:

[TapameTtp cocTosiHUS, U3MEHEHHE KOTOPOTO MPOUCXOIUT TOJIBKO MO AeHCTBUEM
SHEpPruy, Mepe1aBaeMoi B BU/I€ TEIUIOTHI:

[lonHoe maBrneHuEe cCMECH paBHO CyMMeE MaplUalbHBIX TaBJICHHN KOMIIOHEHTOB — 3TO
3aKOH:

[Iporecc, rpaduk KOTOPOTO B IUarpaMme (SHTPOMHS — TEMIIEpATypa) — 3TO OTPE30K
BEPTUKAJIBHOUN MPSIMOU

[Ipouecc, B KOTOpoM Besl MO/IBE/IEHHAs K paboyeMy Tely TeIIoTa IpeBpallaeTcs B
paboty

Benuunna, koTopasi ocTaeTcsi IOCTOSHHOM B MOJIUTPOITHOM IMPOLIECCE:

CpoiicTBa peajbHBIX I'a30B OTKIOHSIOTCS OT 3aKOHOB HJCAlIbHBIX ra30B TEM 3aMeTHee,
yeM OoJIbllIe UX:

[Tap, Temmiepatypa KOTOporo 0oJibllle TEMIIEPATyphl HACBIIICHUS TPU JAHHOM J1aBJICHUU
Temmnepatypa, Bblllie KOTOPOH, HEBO3MOKHO OJHOBPEMEHHOE CYILIECTBOBAHUE KUAKOU U
razoo0pasHoi (a3bl

[Ipouiecc moHM>keHHsI AAaBJICHUS B IBIXKYIIEMCS IMOTOKE Ta3a MpHU MPOXOXKACHUU €ro
yepes MpensiTCTBUE:

VYkaxuTe eqUHUILY U3MEPEHUS BEIMYUHBI, U3MEPsAEeMOil mpousBeaeHreM pAV

Kakomy kommuectBy TerunoTsl (M/[k) sxBuBaneHTHa paboTa, coBepiiaemas 3a lu
JIBUTATENIEM MOIIHOCTHIO 2 KBT?

Kakoii npouiecc Ha3biBaeTcs nzorepmuueckum? [Ipouecc, mpoucxoasammii

BuyTpeHnHsis sHeprus 3aJaHHOM MacChl M UA€aIbHOTO ra3a 3aBUCUT TOJIBKO OT

Ckonpko nbaa (Kr) pactaer, eciau Jied Maccoi S5 kr u Temmepatypoir 0°C omycTtuTs B
Boay Maccoit 10 kr u remnepatypoit 0°C?

B3siTo M0 0tTHOMY MOJTIO TeNns, HEOHA U aproHa MpU OJMHAKOBOM TemmepaTtype. Y
KaKoTo raza BHYTPEHHSSI DHEPTHsl camasi 0oJibIas?

VYkaxure Bce BepHbIe yTBepkaeHus. PaboTta — 310

Kakas pa6ora (/I>x) coBepiiaercs: mpu U30XOPHOM HarpeBaHUU OJHOTO MOJIS UCATLHOTO
ra3a Ha 20 K?

Kak u3mensieTcs TemmnepaTtypa KpUCTaLIMYECKOTO Tella C MOMEHTa Havalia TUIaBIeHUs /10
€ro OKOHYaHUs?
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Bona npeBpamaercs B sen npu noctostHHo Temmepatype 0°C. Ilormomaercs wiam
BBIJIEIISICTCS IIPU ITOM dHEprus’?

Kakue n3 cneayromnmx npoueccoB NPUBOIAT K yBEJIMYEHUIO BHYTPEHHEN 3Hepruu tena’?
W3 mpuBeneHHBIX BBIPAKEHUH BBIOEPUTE IS M30XOPHOTO IMPOIECca YpaBHEHUE 3TOTO
mporecca, BbIpakeHHe | 3aKoHa TEpPMOIMHAMUKMA W BBIpaXKEHUE JUIs palbOThI 110
paciIMpeHuIo ra3a

Kakoe naBinenue n3mepsiercst ¢ HOMOLIbI0 MaHOMeTpa?

Kak Ha3bIBaeTcs TepMOAMHAMUYECKHUI IPOLIECC, B KOTOPOM BCs NOJIBECHHAs TEIIOTa
pacxoayeTcsl Ha yBEJIMYEHNUE BHYTPEHHEH SHEpruu?

VYpaBHeHUe, OMUCHIBAIOIIEE COCTOSIHME UacaIbHOTO ra3a Buaa PV=mRT, Ha3siBaeTcs:
Kakoe 13 nepeuncieHHbIX HUXKE MOHATUI HE ABIIETCS TapaMeTPOM COCTOSIHUS paboyero
Tena?

Kak HaszpiBaercs npoiiecc, B KOTOPOM y€lIbHasi TEIIOEMKOCTb SIBJISIETCS BETUYUHON
MTOCTOSTHHOM?

Kakwue B3auMHbIe IpeBpallleHNs SHEPTUM pacCMaTpUBaeT TEXHUUECKas TEpMOIMHAMUKa?
Kakoii mapameTp coCTOSIHUSI COXpaHsIeTCs MOCTOSHHBIM B M30TEPMUYECKOM ITporiecce?
Kakue nmapameTpsl cBSI3bIBaCT ypaBHEHUE COCTOSIHUS UJleasibHOTO Tra3a Kiaiinepona?

Ha uro pacxomyercs Teriora, noJaBeAeHHAs K Tely?

Kakoe cooTHomeHne Mex1y TEIIOEMKOCTSMU MpH MoCcTOsSIHHOM jAasiieHuu (Cp) u npu
nocrostHHOM 00beme (Cv)?

[Ipn ompeneneHuM [AaBIEHUS CMECH Ta30B, UYTO HYXHO JIelaTh C U3BECTHBIMU
MapIHATEHBIME JTaBJICHUSMH OTICIBHBIX Ta30B?

B kakux mukiIax mponecchl pAaclIMpeHHus B JIuarpamme jaBiieHue-oobem (p-V
yarpamMma) HaxoJIsTCsl HIKE IPOIIECCOB CxKaTHSI?

Tepmudeckuii KO3QPUIMEHT TOJIE3HOTO NEHCTBUS XapakTepu3yeT 3(h(PeKTHBHOCTD
KaKUX IIUKJIOB?

UTto nmenaeTcs ¢ SHTpoNHUEN B HEOOpAaTUMBIX TIpolieccax?

Kaxkue nmporecchel paccmarpuBarorces B iukiax Kapuo?

Kaxkoii BoasiHOM n1ap UIMEET CTENEeHb CYyXOCTU PaBHYIO €IUHULIE?

C noBbIlIIEHHEM JaBJICHUS, YTO MPOUCXOUT C TEMIEPATYPOIl KUTICHUS KUIAKOCTEH?

UYewm xapakrepuzyercs 3¢ (HEeKTUBHOCTD XOJIO0UIbHBIX IIUKIOB?

B kakux enuHuIax n3MepseTcs BlIarocojepxaHue BIaXHOro BO3ayxa?

B nneansHom raze npeneOperaror

Kakomy 3nauenuro no nmikane KenbBrHa cooTBeTCTBYET Temmneparypa 150 °C?

['a3 cxxuMmaroT B COOTBETCTBUU C ypaBHeHHeM pV = const. Kak m3aMeHsercs mpu 3ToM
TeMmmeparypa raza?

I'a3 HarpeBarlOT B cOOTBETCTBHHU C ypaBHeHHeM V/T =const. Kak u3Mensiercst npu 3Tom
ero nasjeHue?

YkaxuTe Bce BEpHBIEC YTBEPHKICHHUS, OTHOCSIIHUECS K IJIABICHUIO U KPUCTAJUIU3AIIIH.
BuyTpeHHss sHeprus ujaeaibHOro ra3a B F€pMETUYHO 3aKPBITOM COCY/E YMEHBIIACTCS
pH:

Kakoe mpumepHo 3HaueHMe TeMmmepaTypbl mo Iukaige Llenbcuss cooTBETCTBYeT
temneparype 400K o aGcomtoTHOI mikane?

YacTuibl BelIecTBa Y4acTBYIOT B HENPEPHIBHOM TEIJIOBOM XaOTHYECKOM JBIDKEHUU."
OTO0 NOJ0KEHNE MOJIEKYIISIPHO-KHHETUYECKON TEOPUH CTPOEHHUS BELIECTBA OTHOCUTCS K:
Ymemso

[Ipu moBbIIEHNN AaBlIEHUs HA )KUJIKOCTh TeMIlepaTypa ee KUIMeHUs

[Ipu moHM>KEeHUH TeMImepaTyphl Ta3a B 3alassHHOM COCYJE JIaBJICHHE ra3a yMEHBIIAeTC .
3TO yMEHBIIIEHNE AaBICHUS OOBSICHAETCS TEM, UTO:

Bucsmee Ha Mopo3e Mokpoe Oenb€ cHauana CTaHOBHUTCS TBEPABIM  (Boja
KPUCTAIIIIU3YETCs), a 3aTeM IMOCTENEeHHO BBIChIXaeT. KpuCTamasl jbaa, MUHYS >KUIKYIO
¢a3y, cpazy nepexosT u3 TBEPJOro COCTOSIHUA B razoobpasHoe. [Ipu Takom nepexoze:
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Kak wu3MeHsieTcs BHYTpEHHS DSHEprus MJACAIbHOIO Trasza Ipu H30TEPMUYECKOM
paciupeHun?

Kakue 13 npuBen€HHbIX HIKE YTBEPKACHUN ABIIAIOTCSA IPU3HAKAMU MJI€AJIbHOIO ra3a?
BHyTpeHHs 3HEprusi UAeaJbHOrO ra3a B T€pMETHYHO 3aKPBITOM COCYJE YMEHBIIAETCS
IpH:

Kak n3meHsieTcst BHyTpeHHsIs SHEPTusl BELIeCTBa IPU KpUCTAIIIU3aLuu?

VYxaxute npaBuibHble YTBepKAeHUs. [Ipu nepexone BeecTBa U3 JKUJIKOr0 COCTOSIHUS B
ra3oo0pasHoe:

[Ipu 3amep3aHuu BOAbI SJHEPTUSL:

[Tocne Toro kak nap, umerouii remneparypy 120 °C, BoycTuiiv B BOAy IpU KOMHATHOMN
TEeMIEpaType, BHYTPEHHSS SJHEPIUSL:

3UMON HEKOTOpBIE MpeIMEThl MOKpbIBalOTCA MHeeM. llpu oOpa3oBaHuM WHEsS BOASHON
nap, HaXoASIIUICS B BO3AyXe, MUHYS KUAKYI0 a3y, cpa3y NepexoauT U3 razoo0pasHoi
B TBepAyto (azy. [Ipu aTom nepexone:

Ha crone nmox mydamu CoiHIa CTOSIT TPU OJIMHAKOBBIX KYBIIMHA, HAMIOJHEHHBIX BOJOM.
KyBmma 1 3akpeiT mpoOKOH, KyBIIMH 2 OTKpHIT, @ CTEHKM KyBIIMHA 3 TPOHH3AHBI
MHO>KECTBOM IOp, MO KOTOPHIM BOJa MEJUIEHHO IpocayuBaeTcss Hapyxy. CpaBHUTE
YCTaHOBUBILYIOCS] TEMIIEPATYPy BOAbI B 3TUX KYBIIMHAX.

Bnaoemw

Xa0THUYHOCTH TEIJIOBOTO JIBMXKEHUS MOJIEKYJI T'a3a MPUBOAUT K TOMY, YTO:

Kaxoe u3 npuBeI€HHBIX YTBEPKIACHUI HEBEPHO?

Kakwne u3 3TUX METOI0B U3MEPEHUS TEMIIEPATYPHI CYILIECTBYIOT?

Kakwue u3 3tux npubopoB KOHTaKTHbIE?

Kakue cymecTByroT MAHOMETPUUYECKUE TEPMOMETPHI?

Kakwue u3 3TuX onpas UCMOJIB3YIOT B PTYTHBIX TEPMOMETpPax?

Bakyym-3t0:

Yto nmpuMeHsieTcs 1 u3MepeHus Bakyyma?

Kyna 6yneTt nmporekars »XHIKOCTh PU PA3HOCTH JIaBJICHHH B KOJIBIIEBOM MaHOMETpe?
Jlnis u3MepeHus Kakoro napamerpa IpUMEHsI0T MeMOpaHHbIe MAHOMETPbI?

Pacxon xuIKoCTH, raza ¥ napa BeAyT ¢ IOMOIIbIO KaKUX JABYX TPyl NpuoopoB?

Kakux BusioB ObiBatoT pacxonomepsl? [lepeuncinure Bce BapuaHThI.

B kakux egMHHLIaX U3MEPAIOT pacxo raza?

Kakoii MeTain UCIoJIb3yI0T B Ka4€CTBE YyBCTBUTEIIBHOTO JIEMEHTA B TEPMOMETPAX
COIPOTHBIICHUA?

. JJI11 M3MEpEeHNs Yero UCIOIb3yI0TCS ONTUYECKHE TUPOMETPHI?

100. <D0pMyna OCHOBHOT'O 3aKOHaA TCIIJIOIIPOBOAHOCTHU

IIpouenypa oueHuBaHus 3a4era
3aueT npoxoauT B (hopMe TECTUPOBAHMS MCHOIB30BAHUEM 3JIEKTPOHHOM cpesbl Ims-test.

B cooTBeTcTBHM ¢ pacniucaHueM (rpaguKoM MPOMEKYTOYHON aTTECTAaIlK) OTKPBIBAECTCS JOCTYII
K TMPOXOXICHUIO TECTUPOBAHUS IJI1I BCEX CTYAEHTOB TIpynmnbl. CTyIEHTY MNPEAOCTaBISIETCS
nepBas MONBITKA JJIUTEIbHOCTHIO B 45 MUHYT Ha PEIIEHHE TECTOBOTO 3aJaHusl, COCTOALLEIO W3
30 Bompocos. [locne 0TBETOB Ha TECTOBBIE 3a/laHUsl, CTYICHT 3aBEpIIAEeT MepBYIO MONbITKy. He

MCHEC

4eM 4Cpe3 10 mocne 3aBCPIICHUA HepBOﬁ MONIBITKHU, CTYACHTY MMPEAOCTABIISICTCA BTOPAA

IOMNBITKA MJIMUTCIBHOCTHIO B 45 MHHYT Ha pPCHICHUC TCCTOBOI'O 3aJdaHHA, COCTOALICTO U3 30

BOIIPO

coB. Ilocie oTBETOB Ha TECTOBBIC 3alaHus, CTYACHT 3aBEpIIacT BTOPYIO IOIIBITKY. HpI/I

OLCHKEC PCIICHUA TCCTUPOBAHUS YIUTBIBACTCA HaI/IJ'Iy‘lH_II/Iﬁ PE3yJIbTaT.

HIkaa omeHUBaHUA 3a4YeTa

OueHka Onucanue

3auTeHO Hawnyummuit pesynsrat TectupoBanusi: He MeHee 50%




He 3auteno Hawnyummuii pesynsrat TectupoBanusi: Mmenee 50%

5. BATAHMS JIJISI KOHTPOJIbHOM PABOTBI OYHOM ®OPMbI OBYUEHUA

Br160p 3amanuii Ui BRIIOTHEHUSI KOHTPOJILHONW paboThl 1O Kypey «TeroTeXHuKay CTyIeHTOB
ouHOU (hopMBI OOYUYECHHS MO HANPABIICHHIO TTOATOTOBKH «ATPOMHKEHEPHUS» B IMSATOM CEMECTPE
00y4eHHUs TPOU3BOANUTCS HHIMBHIYyATBHO MPEOIaBATEIIEM.

3agauu A1 BBINOJHEHUS KOHTPOJILHOI padoThl AJ15 04HOI (popmMBbl 00yUeHus: 1o
paszaejiam
PaszpenNel. Texunueckasi TepMOAMHAMUKA

3aoaua 1. I'a3 maccoii m= | uMmeeT HayaJlbHbIE NTApaMETpPhI - JaBiaeHue P1 u Temnepatypy ti.
[Tocne monuTPONHOTO U3MEHEHUS COCTOSIHUS ra3za o0bEM ero cran V2 aasnenue P2, Onpenennts
HavyanpHbIl 00beM Vi, KkoHeuHyto Temneparypy T2 rasza, mnokasarenb NOJUTPOIBI N,
terioéMkocTh nporecca C, paboty pacmupenus raza {, usmeHenune BHyTpeHHel sHeprun AU u
HU3MCHCHUC DOHTPOIINUHU AS OHpe)Ie.]'H/ITB 3THU XC€ BCIIMYMHBI, €CJIM U3MCHCHHE COCTOSHHA rasa
MIPOMCXOJUT IO HU30TEPME /0 TOTO K€ 3HAUEeHHs KOHeuHoro oonéma V. Chenare U 3amnucath
BBIBOJIBI 110 TIOJYYEHHBIM pacy€THBIM AaHHBIM. [lokazate mpoueccel B P-V u T-S - quarpammax.

Pa3nen Ne2. Teopusi TensioooMena

3aodaua 2. Tlnockas crajnbHas CTEHKA TOJIIIAHON OC OMBIBACTCS C OJIHOW CTOPOHBI TOPSUYUMH
razamMM ¢ TeMIeparypoil 1, ¢ napyroid cTopoHbl BOJOW ¢ Temmeparypoil to. Omnpenenutb
ko3¢ unment Teronepenaun K ot razoB k Bojie, yAeIbHBIN TEIJIOBON MOTOK ( U TEMIIEpaTypbl
00enx MOBEpXHOCTEN CTEHKU, €CIIU U3BECTHBI KOA((ULIMEHTHI TEIUIONepeaaun OT raza K CTeHKe
al m or creHkum K Boae 02; KodhdumueHT TermonpoBoaHOCTH cramu Ac=58 Bt/(MK).
Onpenenuth Takke BCE yKa3zaHHBIEC BBIIIE BEJIMYMHBI, €CIIM CTEHKA CO CTOPOHBI BOJBI MOKPHITA
CJIOEM HAKHIHM TOJIITUHOW OH; KOA(h(UIMEHT TeronpoBoaHocTH Hakunu Ax= 1 Bt1/(MK). s
YKa3aHHBIX BapUAHTOB MOCTPOUTH HHIOPHl TemmepaTyp oT t1 g0 t. OObAcHUTE B 4éM
3aKIJIIOYAETCs BPEJl OTJIOKEHUSI HAKUITU CTAIbHBIX TOBEPXHOCTSAX HArpeBa.

IIpouenypa oneHMBaHUSI KOHTPOJIbHBIX padoT

KonTtponpHast pabora no mucuuminHe «TerioTexHuKa», MPOBOIUTCS AJS CTYACHTOB
ouHoil Qopmbl 00ydeHusa. 3a pabOTy BBICTABIAETCA OILIGHKA <«3aU4TE€HO/HE  3aYTCHO.
KonTposnbHast paboTa BBIINOIHIETCS B MISTOM CeMeCTpe 00ydeHusl.

B cocraB kaxnaol KOHTPOJBHOW pabOThl BXOAAT 3ajaud, TpeOyrommue rpaguueckoro
omucanus mporeccoB. OO6beM paboOThl cocTaBisieT 2 3afauyd U3 2 paslieioB AMCHUILIIHNHBL.
Bapuant BBIOMparOT HWHAMBHIYAaTbHO TIPENOJaBaTeleM HCXOAS W3 HOMepa CTyIAeHTa IO
KypHAIYy.

[Ipn omeHKe ypOBHSI BBIMOJHEHUS KOHTPOJIBHOW pabOThI, YCTAHOBJICHBI CJEAYIOIINE
KPUTEPUU:

® yMeHHe paboTaTh ¢ 00BEKTaMU U3YUEHUs, KPUTUYECKIMHI UCTOYHUKAMU, CIPABOYHON
Y SHUUKIIONEIUYECKOH JTUTEPATypOH;
yMEHHE COOUpaTh U CUCTEMATU3UPOBATh MPAKTUYECKHUI MaTepHalr;

YMEHHE CaMOCTOSATEIHHO OCMBICIIATH TPOOJIEMY Ha OCHOBE CYIIECTBYIOIINX METOTUK;
YMEHHE JJOTUYHO ¥ TPaMOTHO M3J1araTh COOCTBEHHBIE YMO3AKIIIOUEHUS U BHIBOJIBL;
yYMEHHE aHATH3UPOBaTh U 0000IIaTh MaTepHa;

YMEHHE TO0Jb30BAThCs TNI00ATFHBIMU MH(DOPMALIMOHHBIMU pecypcaMy U MPABHIIBHO
WX MIPETIOTHECTH B KOHTPOIBHOM paboTe.



IIpn ouenke omnpexaenseTcss MOJHOTA, TOYHOCTb M IIOCIEAOBATEIBHOCTH H3JI0KEHUS
MBICJICH TIPU peIIeHUH 3ajay, HAIWYHE JOCTATOYHBIX MOSCHEHWH, YUCIO M XapakTep OIMHNOO0K
(Cyl1ecTBEHHbIE WM HECYILIECTBEHHBIE), a TaK K€ IPOLIEHT IIPABUJIBHO PEIICHHBIX 3a/au.

CymiecTBeHHBIE OIIMOKM CBSI3aHBI C HEIOCTATOYHOW TIIyOMHOH W OCO3HAHHOCTBIO
pelieHus (HampUMep, CTYAEHT HENpaBWJIBHO CHAEJaJl IEPEeBOJ W3 HE OCHOBHBIX €IUHUIL
U3MEpPEHUsI B OCHOBHBIE, JONYCTUJ OIIMOKM IPH BBIBOJIE PAacUuE€THOM (OpPMyIbl, MOIY4UT HE
MIpaBUJIbHOE 3HAUEHUE BEJINYUHBI).

HecymiectBeHHbIe OMIMOKH ONPENEIIAIOTCS HETIOJIHOTON pelieHus (Hanpumep, CTyIeHTOM
VIIyIIEH U3 BHJAa KakoW — MO0 HEXapakTepHBIH (aKT MpU PEHICHWH 3a7adl) K HUM MOKHO
OTHECTHU OIUCKH, JOIYLIEHHbIE [0 HEBHUMATEIbHOCTH.

Kputepuu onenkmu:

- OLIEHKA «3a4T€HO» BBICTABIIAETCS CTYAEHTY, B Cllydae, €CIM KOHTpOJbHas paboTa
BBIIIOJIHEHA 10 CBOEMY BAapUaHTy, IPUBEJIEHbl PUCYHKH, TaOMUIBl W WILIOCTPALUH,
HEOOXOIMMBIE JUIsl PEUICHUs] U MPU 3TOM NPAaBUIBHO WM C HE 3HAUUTEIbHBIMU HEJI0YETaMH
KOHTPOJIbHON paboThI;

- OIEHKa «HE 3a4YTeHO» BBICTABISETCS CTYINEHTY, €CIM OH MpU pelIeHHUU 3aaay
JIOTIYILIEHbI TPyOble OMIMOKY UM HEJOYETHI.

6. SAJAHMS JII KOHTPOJIbHOM PABOTHI 3AOYHOM ®OPMbI OB YUEHUSA

Br160op 3amanuii 1y1s BHITOJTHEHHST KOHTPOJIBHOM paboThI 10 Kypey «TermToTeXHHKa CTYICHTOB
3a04yHON (OpMbI OOYYEHHs [0 HAMpPaBICHUIO TOATOTOBKU «ATPOMH)KEHEPHS» B IIECTOM
cemecTpe 0OydeHUs! IPOU3BOIUTCS 10 TocaeaHel Udpe Uil CyMMe MOCIeAHUX HU(p 3a4eTHON
KHIKKH.

3aoaua 1. I'a3 Mmaccoil m= 1 uMeeT HavaJabHbIC TTapaMeTphl - AaBieHue P1 u temmneparypy ti.
[Tocne monMUTPONTHOTO U3MEHEHUSI COCTOAHUS raza 00béM ero cran Vg aaBnenue P2, Onpenenuts
HavyanpHbI 00beM Vi, KkoHeuHyro Temneparypy T, rasza, mnokasarenb HOJUTPOIBI N,
tero€MKocTh nporiecca C, padoty pacumpenus raza €, uameHeHue BHyTpeHHel saeprun AU u
u3MeHeHnue sHTporuu AS. OnpenenuTh 3TH KE BEIMYHHBI, €CIH W3MEHEHHE COCTOSHUS ras3a
MIPOMCXOJUT 0 U30TEPME JO TOTO K€ 3HAUCHUsA KOHeuHoro oonéMa V. Chenarh U 3ammcath
BBIBOJIBI 110 TIOJTYYE€HHBIM pacy€THBIM AaHHbIM. [lokazate mpoueccsl B P-V u T-S - quarpammax.

Kontponsnsiii Boripoc. KakoBbl oOmias GopMyaupoBKa M MaTeMaTHYEeCKOe OMpesesieHue
MepBOro 3aKkoHa TepMmoauHamuku? JlaiiTe ompeneneHue U OOBACHUTE (PUIUYECKYIO CYIIHOCTD
BEJTMYMH, BXO/SIINX B YpaBHEHHUE MEPBOT0 3aKOHA TEPMOIMHAMUKH.

3aoaua 2. OnpenenuTs napaMeTpbl padoyero Tesa B XapaKTepPHBIX TOYKAX UICAbHOTO UK
MOPITHEBOTO JIBUTATENSl C M30XOPHO - M300aPHBIM MOIBOIOM TETUIOTHI (CMEIIaHHBIN ITUK), €CITH
W3BECTHBI JIaBiieHne P1, 1 TeMreparypa t1 pabouero tena B Havyaie cxkatus. CTeneHns cxarus €,

CTEIeHb NPeBAPUTENHHOTO PACIIHPEHHs ~ | CTeNeHb MOBBIICHNS 1ABICHNS 3a1aHbl 4 .
Omnpenenuts paboTy, MOJydaeMyl OT LUKJIA, MOABEIEHHYI0O U OTBEAECHHYIO TEIUIOTY,
tepmudeckni KIIJ] nukna m M3MeHeHHe 3HTPONMU OTAEIbHBIX MPOLECCOB IMKIA. 3a pabouee
TEJIO TPHUHATH BO3AYX, CUUTAas €ro TEIUIOEMKOCTh B PAcUETHBIX HHTEpBAlaX TEMIIEpaTyp
noctostHHOM. [locTpouTh Ha "MHIITMMETpOBKE" B MaclITabe 3TOT LMK B KoopauHaTax P-V u T-
S. JlaTh K OTy4eHHBIM TpaprKaM COOTBETCTBYIOIUE MOSCHEHHUSI.

Kontponensiit  Bompoc. IlpuBeaure  OCHOBHblE  (OPMYIUPOBKM  BTOPOTO  3aKOHA
TEPMOIUHAMUKH.



3aoaua 3. TlokazaTe CpaBHUTEIBHBIM pACUYETOM IEJIECOOOPA3HOCTh NPUMEHEHHUE Iapa
BBICOKMX HauyaJbHBIX [ApaMETPOB U HU3KOIO KOHEYHOIO JABJICHHUS Ha IpPUMEpE MapOCHUIIOBOMN
YCTaHOBKH, paboTaromeil Mo IHKIy PeHKHHA, ONpeIenuB pacroJiaraeéMblii TeIuionepenar,
tepmudeckuid KII/I nukia u yneiapHbI pacxoi napa Juls AByX Pas3IMYHbIX 3HAYCHUN Ha4aJIbHBIX
1 KOHEYHbIX IapaMeTPOB Mapa.

VYka3arb KOHEYHOE 3HAu€HUEe CTeNneHH CyXocTH. M300pa3uTe cxemy mnpocreieit
MapOCHJIOBOM YCTaHOBKHM U JIaTh KpaTkoe omucanue e€ padotel. [IpencraButs mukin PeHknHa B
marpammax P-V u T-S. 3apauy pemars ¢ nomombto H-S ntuarpammel.

[IpencraButh rpaduueckoe penienne 3aaa4n B H -S nuarpamme.

3aoaua 4. Onpenenuth MoTepu Temjaa 3a 1 Yac ¢ OJHOrO MeTpa AJMHBI FOPU30HTAIBHO
PaCTONIOKEHHOW IWIHHIPUYSCKON TPYOBI, OXJIaXK1aeMOH CBOOOJHBIM TIOTOKOM BO3yXa, ©CIH
M3BECTHBI HApYKHBII quameTp d TpyObl, TeMmepaTypa CTEHKH TpyObI tc TemmepaTypa Bo3ayxa tgs
B ITOMEIIECHUU.

Kontponpnsiii Bompoc. Kakumu OCHOBHBIMH O€3pa3MEpHBIMH UUCIAMH  (KPUTEPUSMU)
mo100us1 onpezaenseTcss KOHBEKTUBHAS TeIulonepeaadya U KakoB (pU3MUECKUN CMBICH ATUX YHUCEIl
noaoous?
3aoaua 5. 1lnockasi crajgbHas CTEHKa TOJIIMHOW OC OMBIBAETCSA C OJHOM CTOPOHBI TOPSIYMMU
razamMM ¢ TeMIeparypoil 1, ¢ napyrod CTOpoHBI BOJOW ¢ Temmeparypoil to. Onpenenutb
ko3¢ punmenT Teronepenaun K ot razoB k BoJie, yA€IbHBIN TEIJIOBOW MOTOK (] U TEMIIEPaTypbl
00enx MOBEPXHOCTEN CTEHKH, €CIIM M3BECTHBI KO3(D(PUIIMEHTHI Terionepeaadn oT ra3a K CTeHKe
ol m OoT cTeHKHM K Boje 02; KOAPOUIMEHT TerionpoBogHoctu ctanu Ac=58 Bt/(MK).
Onpenenuth TakkKe BCe yKa3aHHBIE BbIIIE BEIMYMHBI, €CIIU CTEHKA CO CTOPOHBI BOJIbI MOKPHITA
CJIOEM HAaKHIH TOJIIUHOW OH; KO3 (UIUEHT TeruonpoBoAHocTH Hakunu Au= 1 B1/(MK). ns
YKa3aHHBIX BapHAHTOB TMOCTPOUTH OMMIOphl Temmeparyp oT 11 g0 t. OOBsCHUTE B 4YEM
3aKJIFOYAETCS BPEJl OTIIOKEHUS HAKUIIX CTaJIbHBIX IOBEPXHOCTSAX HArPEBa.

KontponbHblii Bompoc. B uéMm paznumume Mexay KodpOUIMEHTaMH TEINIOOTIAYH U
TEIUIONEPeIayt, U KaKOBa CBSI3b MEXy HUMU.

NuauBuayanbHble 3aJaHUS 1JI51 KOHTPOJIbHOI padoThl 3204H0iI (popMbI 00yUeHUs

Ta6muma 1- Homepa BapuaHTOB, BKIIFOUaeMbIX B 3aaHue (3a1a4da) 1

Bapuanr Pon L oC Py, m, P2 Vo,

3alaHus 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 BO3/YX 150 25 1 60 0,024
5 BO3/YX 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 BO3TyX 30 1 12,3 0,15
17 BO3IyX 2102 47,1 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/yX 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




Tabnua 2- Homepa BapuaHTOB, BKIIIOYaeMbIX B 3a/jaHue (3a1a4a) 2

Bapuanr Py, .0¢ . , N

3a71aHus Kre/cm?
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

30

1

7

7

3,2

Tabmuua 3- Homepa BapuaHToB, BKIIIOYa€MBbIX B 3aJjaHKe (3a1a4a) 3

[Tapametpsl napa 1 Bap.

[Tapametpsl mapa 2 Bap.

Bapuant By 5 By 5

S Kre/cm? e krc/cm? | Kkre/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 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 BapuanTOB, BKIIIOYaeMBIX B 3aaHue (3a1aua) 4

Bapuanr d, tc ts
3aJaHHS MM oC °C
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 BapranToB, BKIIOYaeMBIX B 3aJjaHue (3a1a4a) 5

Bapuant 9, OH, o, o, t1 t2

3a/1aHus MM | MM Bm/ (Mz K ) Bm/ (M2 K ) oC 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 oneHMBaAHHUA KOHTPOJIbLHBIX padoT

KontponeHast pabora no aucuummiuHe «TerioTexHuka», MPOBOAMUTCS ISl CTYIACHTOB
3a049HON (opMbl 00ydeHHs. 3a paboTy BBICTABISETCS OIGHKA «3aUTEHO/HE 3a4TEHOY.
KoHTposbHast paboTa BBINOIHSETCS B IIIECTOM CEMECTPE O0yUEHHUS.

B cocraB kaxmoll KOHTPOJBHOW pabOThl BXOJAAT HE TOJBKO 3ajayd, Tpedyrolue,
rpadM4ecKoro OMUCAHUS NPOLECCOB WJIM aHAM3a SBJICHWN B KOHKPETHOH curyaruu. O0beMm
paboThI cocTaBnsieT 5. BapuanTtel 3a1aun BEIOMPAIOT MO TaONIHIIE UCXOA M3 TMOCICAHUX OJTHOM
wi aByX 1udp Ne 3aueTHON KHIDKKHM CTY/EHTAa, KOTOpas COJEPKUTCS B METOJNYECKOM
YKa3aHUH JUCIUTUTHHEL.

[Ipu omeHKe ypOBHS BBITIOJHEHUST KOHTPOJBHOW pabOTHI, YCTaHOBJICHBI CIIEAYIOIINE
KPUTEPHH:

® yMeHHe paboTaTh ¢ OOBbEKTaMH U3Yy4€HUS, CIPABOYHOW M SHIUKIIONEIUYECKON
JIUTEpaTypou;

YMEHHE COOMpaTh U CHCTEMATU3UPOBATh MPAKTHYECKUI MaTEpHaT;

YMEHHE CAMOCTOSITEIbHO OCMBICIIATH TPOOJIEMY HAa OCHOBE CYILIECTBYIOIINX METOIUK;
YMEHHE JIOTUYHO W TPAMOTHO HM3JIaraTh COOCTBEHHBIE YMO3AKITFOUSHHSI U BBIBOJIBI;
yMEHHE aHaJIU3UpOoBaTh U 0000IIaTh MaTepUa;

YMEHHE TIOJh30BATHCS TII00aTHHBIMI HH(DOPMAIIMOHHBIMU pPECypcaMu U TPABHIILHO
WX MPETIOTHECTH B KOHTPOJILHOM padoTe.

[Ipn omenke omnpexaensieTcss MOJHOTA, TOYHOCTb M TOCIEIOBATEIBHOCTh H3JIOXKEHUS
MBbICIIEH TpU pPEHIeHUH 3aJad, HaJIW4Yhe NOCTATOYHBIX MOSCHEHUH, YUCIIO U XapaKTep OIINOOK
(CyliecTBeHHbIE WM HECYILIECTBEHHBIE), a TaK K€ MPOILIEHT NMPaBUIIBHO PEUICHHBIX 3a/1a4.

CymiecTBeHHbIE ONIMOKK CBSI3aHBI C HEJOCTATOYHOM TJIIYOMHOM W OCO3HAHHOCTHIO
peuieHus (HampuMmep, CTYACHT HENpaBWIBHO CJeJall MEepeBOJ W3 HE OCHOBHBIX EIUHUIL
U3MEpEHUsi B OCHOBHbBIC, JOMYCTUJ OIIMOKU MPHU BBIBOJE PACUETHOW (POPMYIbI, MOJIYYUIT HE
MPaBUJIbHOE 3HAUYECHUE BEJIMYUHBI).

HecymectBeHHble 0MIMOKH OTPEENAIOTCS HETIOJHOTON pelieHus (Harnpumep, CTyIeHTOM
yIOyIIeH U3 BHJA Kakod — Ju0O0 HexapaKTepHbIH (DaKT mpu pelleHuu 3ajaur) K HUM MOXKHO
OTHECTHU OMUCKH, JOMYyLIIEHHbIE [0 HEBHUMATEIHLHOCTH.

Kpurepun oneHku:

- OIICHKA «3a4TE€HO» BBICTABISETCS CTYIACHTY, B CiIy4ae, €clid KOHTpOJbHas paboTa
BBITIOJIHEHA TI0 CBOEMY BapUaHTy, MPUBEIEHbl PUCYHKH, TaOMUIBI W WILUIIOCTPALUU,
HEO0OXOoUMBbIE IJI PEUICHUS W MPU STOM MPaBUIBHO WU C HE3HAUYUTEIbHBIMU HEIO0YETaMU
pElIn He MEeHee S 3a/1a4 KOHTPOJIbHOM paboThI;

- OIIEHKA «HE 3aYTEHO» BBICTABIISIETCS CTYIEHTY, €CIM OH pEelIiI MEHee S5 3ajad WiIH
MIPH PEIICHUH 33]1a4 TOMYIIEHbI IPyOble OUTUOKN UM HEOYETHI.
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