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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn

Bnageney ExxoB E.B.
IIpenonaBarenb Wpennibaratop _ |R6800aa58-YezhovYevV-d05c8i2a E.B. ExoB
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'JTIACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%]KOBOI[HTGHB o CeepieHua o Bnagensue L3N M3u H I/I
00pa3oBaTCIbHONU Bnageney Mo4epHWHa H.W. o
HpOFpaMMBI WaeHTuduraTop 1d8f33d8-PocherninaNI-bbd4793 HoqepHI/IHa
(IOIKHOCTB, YUeHasl CTETICHb, YICHOE (moamucs) (pacuudpoBka
3BaHKE) TIO/ITUCH)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w Ceenennn o enagensue L3N M3K
3aBeHyIOH-IHH o Bnageney, Bonkos A.B.
BBIIIYCKaloIIei kaheapsl Vigerrnbmiatop R369593€9-VOIkovAV-775a725F A.B. Bonkos
(IOIKHOCTB, YUeHasl CTETICHb, YUCHOE (moamucs) (pacuudpoBka

3BaHKE) TIO/TTUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-4 criocobeH MpUMEHSTh B pacueTax TCOPETHUYECKUE OCHOBBI pa0OUUX IPOIIECCOB B
HHEPreTUUECKUX MAalllMHAX U yCTaHOBKAx
N/I-1 leMOHCTpUpYET IOHUMAHUE OCHOBHBIX 3aKOHOB TEPMOJMHAMUKH, BBIIOJIHSAET PACUEThI
OCHOBHBIX IIOKa3aTesned TEPMOAMHAMMUYECKUX LIMKJIOB U IIPOBOJIUT aHAJINU3 UX
a3 dexTuBHOCTH
N/I-3 JleMoHCTpHpYET MOHMMAaHNE OCHOBHBIX 3aKOHOB M CIIOCOOOB MEPEHOCA TETIOTHI U
MAaccChl, IPOBOJUT UCCIIECOBAHMS U PAcUeT MPOIECCOB TEMIOMAacCOOOMEHa B COOTBETCTBHUH C
3a1aHHOW METOJUKON

2. OIIK-6 criocoGeH MpoBOAUTH U3MEPEHHS (PU3NUECKUX BEIHMYKH, ONPEACTSIONNX paboTy
HHEPTreTUUYECKUX MAIIUH U YCTAHOBOK
NJI-1 leMoHCTpUpPYET 3HAHUE €AUHUI] U3MEPEHUS (PU3HUUECKUX BEIMYMH, OCHOBHBIX METOOB
WX U3MEpEHUs
WJI-2 Beimonnsier u3mMepeHus: Gu3nyecKux BeITUYnH, 00padaThiBaeT pe3yabTaThl U3MEPEHU
Y OIICHUBAET MOTPEITHOCTh

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: 3aniuTa 3a1aHus
1. 3ammTa naboparopuoi padbotsl Nel7 (KommoxBuym)
2. 3ammra 1aboparopHbIx padboT Ne 1-4 (TectupoBanue)
3. 3amuTa ogHoM u3 nabopatopHbix paboT Nel, Ne2, Ne3, Ne30, Ne36 (KosmokBuym)
4. 3amura oHOM U3 madopatopHbix padboT Nel3, Ne32, Ne37, Ne7, Ne9, No10 (KommokBuym)

®Popma peanusaimu: [lucsmennas padbora
1. KonrponbHas padora "TenaonpoBoHOCTh, KOHBEKTUBHBIN TEMJI000MEH, TEMI000MEHHBIE
annapatsl" (KontponbsHas pabota)
2. KonrtponbHas pabora « TermnooOMmeH mpu (a3oBbIX epexojiax, TEMI000MeH H3TydeHUEM)
(KontponpHas pabota)
3. KonrponbHas pabota Nel.l. PacueT TepMoiMHAMHUECKUX MPOLIECCOB MJI€AIBHOTO Ta3a ¢
Y4E€TOM 3aBUCHMOCTH TETUIOEMKOCTH ra3za oT Temmneparypsl. KontponbHas padota Nel.2.
Omnpenenenyne TEpMOAMHAMUUYECKHUX CBOWCTB U PAaCcyET MPOLIECCOB BOJIBI U BOASHOIO Mapa
(KontponpHnas pabota)
4. KontponbHast padota Nel.3. Pacuer mporieccoB B Cy>KUBAIOIIMXCS COMJIAX U COMIIaX
JlaBans. (KonTtponwsHas pabota)
5. KonrponbHas pabota Nel.4. PacueT TepMOAMHAMHYECKUX IUKIOB NApOTYPOUHHBIX U
ra3oTypOuHHBIX ycTaHOBOK (KoHTposbHas paboTa)
6. PacuetHoe 3ananue (PacuetHo-rpadudeckas padora)
7. PacuetHoe 3amanue 1.1. Pacu€r cocTosiHMii B neanbHbIX ra3ax ¢ nomoinbto Tadnun BTU u
MDU (Pemenue 3amayv)
8. Pacuernoe 3ananue 1.2. Pacu€r uukiia cmecu ujeanbHbIX ra3oB B 5 mpoueccax (PacuerHo-
rpaduydeckas pabora)
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OCHOBHBIE 3aKOHBI TEPMOAMHAMHKH U 001IIHEe
3aKOHOMEPHOCTHU

BBC,Z[GHI/IG, OCHOBHBIC 3aKOHBI TCPMOJHHAMUKH,
CBOICTBA U MMPONHCCChl UACAJIBLHOI'O I'a3a

IlepBblil 3aKOH TEPMOAMHAMUKH

Bropoii 3akoH Tepmoannamuku. Teopemsl KapHo,
OHTponus u e€ CBOHCTBa

HuddepennmaibHple COOTHOIICHUS
TEPMOIUHAMUKHU

Hpoueccm nacajJbHOI'O ra3a

CmMmecu HICaJIbHBIX I'a30B

Hpoueccm nacajJlbHOI'O ra3a

[Iporeccrl B peanbHbIX Ta3zax. CBONWCTBA BOJIBI U
BOJISIHOTO TIapa

OCHOBBI MOJIEKYJISIPHOTO CTPOECHHUSI PEAIbHOTO
BEILECTBA. ATrperatHble COCTOSIHHSI BEIIECTB.
Boasnoit nap

[Tponeccel Teuenus razos u napos. [Tonarue comna
u aquddyzopa. [Iporeccrr npoccenupoBaHus
pabouux Teln

HcTeuenne naeanbHBIX Ta30B U3 COMEN

HcTedeHne BOASHOTO Napa U3 COMeN pa3InyHON
KOH(UTrypauuu

IIpoueccsl gpocceaupoBaHus ra3oB U MapoB.
WNHuBepcus

TepMOI[I/IHaMI/I‘leCKI/Ie IMUKJIBI TCITIJIOCUJIOBBIX,
TCIIJIOHACOCHBIX W XOJOJUJIBHBIX YCTAHOBOK

I_[I/IKJ'ILI TaSOTyp6I/IHHBIX SHEPTCTUYICCKHUX YCTAHOBOK

[{uKbI MapoTypOUHHBIX YCTaHOBOK

O6paTHLIC TCPMOJAUHAMHUYCCKUC TUKIIBL

JlaGopaTOpHBIi MPAKTUKYM I10 TEIIOMacCOOOMEHY
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[TpunIMIB! TEIOMaccoOMeHa

3aKOHBI IIEPEHOCA TEIIOTHI, BEIIECTBA, HMITYJIbCA.
TeruioooMeH

Temneparypuoe nosie. M3orep-mbl. ['paareHT
teMriepatypbl. [IOTHOCTB TEMIOBOro MOTOKA

TennonpoBoanocts. Pacuérnoe 3ananue Nel

3aKOH TEIIONPOBOIHOCTH Dypbe

JuddepenunanbHoe ypaBHEHHE TEIUIONPOBOAHOCTH.
Kpaesble yciioBusl. THUIIBI TPAHUYHBIX YCIIOBHM.

I/IH)KeHepHHe MCTOJbI pacycTa TEII0-MaccoOOMeEHa B
OHCPICTUYCCKHUX YCTAHOBKAX

Pacuer TermooTnauyu B diieMEHTaX TEIIOOOMEHHBIX
YCTPOMCTB

MeTtoapl TO100Hs U pa3MEPHOCTEH

KoHuBekTUBHBII TEIIOMAacCOOOMEH

Teopus morpanudHoro cios. OeHKa nopsakKa
BEJIMYMH B AU(depeHInaTbHbIX YPAaBHEHUIX
KOHBEKTHBHOTO TEILJI0OOMEHA JJISI TSUCHUI C
OospIMHU yuciamMu PeliHonbaca. YpaBHEHHUs 1morpa-
HU4YHOTO cios. [IpeoOpazoBanue mogoous.

ABTOMOI[GJ'ILHLIC MEPCMCHHBIC.

JIByxda3nblit TernooOMeH. PacueTHoe 3a1anue Ne2.
PacuerHoe 3aganne Ne3

YcmaoBus JUHAMHWYCCKOI'O U TCIIJIOBOT'O
B3aHMOHCﬁCTBHﬂ Ha IMOBCPXHOCTH pa3jciia (1)213

CTpyKTYpBl, peXUMBI U KOJIMYECTBEHHbBIE
XapaKTEePUCTHKH JIBYX(a3HBIX OTOKOB

TennooOMeH u3yyeHreM

OcHOBHBIC ITOHATHS U 3aKOHBI. KoJinuecTBeHHEIE
XAPAKTCPUCTHUKU U3TTYUCHUS

Knaccugukanus noTokoB u3inydeHus. 3aKkoH
Kupxrocga. 3akoHbl u3nydeHus abco0THO YEPHOTO
Tena

HSJ’Iy‘IeHI/IC 1 MIOTJIOIICHUEC HCYCPHBIX TCJI

Bec KM:

20

15

15

15

15

20

$O6m1as yacts//I1s1 MPOMEKYTOUHOU aTTecTauud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE

OIIK-4 U-lonk-4 JemoHcTpupyer | 3HaTh: Pacuernoe 3aganue 1.1. Pacuér cocTosiHMI B H€aJIbHBIX ra3ax ¢ OMOUIbIO
HOHUMAaHUE OCHOBHBIX | METOJBI pacyera tabmuiy BTU u MOU (Pemenne 3ana4)
3aKOHOB  TEPMOJAUHAMHKH, | TEPMOAUHAMUYECKUX KonTponbnas padora Nel.l. Pacuer TepMoiMHaAMHUYECKUX MTPOLIECCOB
BBIIIOJIHSIET pacyeTsl | MPOIECCOB UIECATBHOIO U WJI€abHOTO Ta3a C YYETOM 3aBUCUMOCTH TEIJIOEMKOCTH Ta3a OT
OCHOBHBIX MoKasaTeliel | peaJbHOro ra3 temriepatypbl. Kontposnbsnas padora Nel.2. Onpenenenue
TEPMOIMHAMUYECKUX OCHOBHBIE 3aKOHBI TEPMOJIMHAMHYECKUX CBOMCTB M pacyeT MpOLECCOB BOAbI U BOJSHOIO Mapa

[IUKJIOB Y TIPOBOJIUT aHAIU3
ux 3G HEeKTUBHOCTH

TEPMOJAMHAMUKYU U YCIOBUS
UX IPUMEHEHUS

YMers:

IIPUMEHSTh OCHOBHbIE
MOHSTHSI, TEPMHUHBI U
3aKOHBI TEPMOJMHAMUKH JUIS
onucaHus GU3NUECKUX
IIPOLIECCOB, MPOUCXOIALINX
B TEXHUYECKOM
0o0opynoBaHUHU
CaMOCTOSITENILHO BBIOMPATH
U IPUMEHATH METOIbI
pacuera
TEPMOANHAMHUYECKUX
CBOWCTB MII€aJIbHOTO 1
peasbHOTO ras3a
aHaAJIM3UPOBATh, BHIOMPATH U
MIPUMEHSTh METO/IBI pacyeTa
OCHOBHBIX XapaKTEPUCTUK

(KontposnpHas pabota)

Pacuetnoe 3aganue 1.2. Pacuér 1ukia cMecu uaeaabHbIX ra3oB B 5
nponeccax (PacuerHo-rpaduueckas padbora)

KonTtponbHast pabora Nel.3. Pacuer npoiieccoB B CyKUBAIOIINUXCS COMJIAX U
corutax Jlasams. (KontponbHas padota)

KonTtponbHast padota Nel.4. Pacuer TepMOJMHAMUYECKHUX IIUKIIOB
NapoTypOMHHBIX U ra30TypOUHHBIX ycTaHOBOK (KoHTponbHas paboTa)
3amura 1aboparopHbix padot Ne 1-4 (TectupoBaHue)




TCPMOANHAMHUYCCKUX
IOHMKJIOB XOJOAUJIbHBIX,
TCIIJIOCHUJIOBBIX U
TCIIJIOHACOCHBIX YCTAHOBOK

OIIK-4

NJI-3onk-4 JemMoHCTpupyeT
IMOHUMaHue OCHOBHBIX
3aKOHOB u CII0CO00B
IepeHoca TeIUIOThl U MACCHI,
NPOBOJUT HCCJICIOBAHUSA M
pacuer IIPOLIECCOB
TEIIoMaccooOMeHa B
COOTBETCTBUU C 3aJaHHOM
METOIUKOM

3HaTh:

OCHOBHbBIE HCTOUYHUKH
Hay4HO-TEXHUYECKOMI
nH(pOpMAaLIUK O HOBBIX
pa3paboTkax B 00JIacTH
TerIoMaccooOMeHa
METOAMKH pacyera
TEII000MEHHBIX anmnapaToB
TOC, AOC u npuHIMIBI U
METO/Ibl UHTEHCU(UKALIUN
TETUIONIepeIaun

METOJIMKH pacuera
MIPOIIECCOB
TETJIONPOBOAHOCTHU B
3J€MEHTaX KOHCTPYKIIMIA,
TEeMI0MaccooOMeHa MpH
CBOOOHOM M BBIHYKJIECHHOU
KOHBEKIUH, IBYX(Pa3HOro
TEIIOMaccooOMeHa,
pasuaioHHOTO
TerooOMeHa

OCHOBHBIE ITPUHLIUIIBI
TEIIOMaccooOMeHa 1
METObl MATEMaTHYECKOTO
MOJICITUPOBAHUS
TETIOMAaCcCOOOMEHHBIX
MIPOIIECCOB M YCTAaHOBOK
YMers:

CaMOCTOSITEITLHO

Pacuernoe 3ananne (PacueTHo-rpadudeckas pabora)

KontponbHas padota "TenaonpoBogHOCTh, KOHBEKTUBHBINA TEIJIO00OMEH,
TeruiooOMenHbie anmaparthbl” (KorTponsHas padora)

KonTponbnas pabota « Ternnoo6men npu ¢ha3oBbIX nepexojiax,
TeruiooOMeH uznydenrem» (KortponbsHas padora)

3amuta naboparopaoit padotsl Nel7 (KommokBuym)

3amuTa oHOM 13 1aboparopHbIX paboT Nel, Ne2, Ne3, Ne30, Ne36
(KomnokBuym)

3amuTa ogHOM U3 mabopatopHbIX padboT Nel3, Ne32, Ne37, Ne7, Ne9, Nel(Q
(KomnokBuym)




aAHAIM3UPOBATH MPOIIECCHI
TETIOMaccooOMeHa U
MPUHUMATh ONTUMAJIbHBIC
peIeHHs TPH
KOHCTPYHUPOBAHUH U
AKCILTyaTaIH
TEIJIOMacCOOOMEHHHOTO
o0opyoBaHUs
pa3pabarsiBaTh
KOMITBIOTEPHBIC MOICIIH
TETUTOTHIPABIHYECKUX
MIPOIIECCOB
CaMOCTOSITEIILHO CTaBUTh U
pelaTh 3a1a4n
TETUTOTHIPABIHYECKUX
MIPOIIECCOB M BBITIOIHSATh
YHCIICHHBIC PACUCTHI

OIIK-6 N-lonk-s JemoHcTpupyeT | 3HaTh: KonTtponbHas pabora "TemnonpoBoAHOCTb, KOHBEKTUBHBIHN TEMI00OMEH,
3HAHUE EIWHUI U3MEPEHUS | OCHOBHBIC HCTOYHUKHU termoooMenHble anmapartbl” (KonrponbHas padota)
buznuecKux BEJIMYMH, | ”HGOPMAIIUHU O 3amuTa ogHOM U3 nabopaTopHbIX padoT Nel3, No32, No37, Ne7, Ne9, Nel0
OCHOBHBIX  METOJOB  MX | TEIUNIO(QU3HUECKUX (KomnokBuym)
WU3MEpPEHUS CBOMCTBAX TETUIOHOCUTEJNIEH
YMers:
I0JIB30BAThCS CIIPABOYHBIMU
JTAHHBIMU TETIOPUZNYECKUX
CBOWCTB pabo4ux Ted U
TEIJIOHOCHUTEIIEN
OIIK-6 N-2ormk-6 Boinonnser | 3HatTh: 3amura nadoparopHoii paboTsl Nel7 (KomiokBuym)
U3MEPEHUS (bu3NYECKUX | OCHOBHBIE TPUHIIUIIBI 3amuTa oHOM 13 1abopatopHbIX paboT Nel, Ne2, N3, Ne30, Ne36
BEJIMYMH, o0pabaTbIBaeT | M3MEPEHUs PU3NUECKUX (KomnokBuym)

pe3yJbTaThl HU3MEPEHUH U
OLICHHUBAET ITOIPELIHOCTh

BEJIMYMH, 00pabOTKH
pe3yJIbTaTOB U3MEPEHUN U
OIIEHKH MOTPENIHOCTh

3ammTa ogHOM U3 TabopatopHbIX padboT Nel3, Ne32, No37, No7, No9, Nel0
(KomnokBuym)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
4 cemecTp

KM-1. Pacuernoe 3aganue 1.1. Pac4ér cocTossHUIi B HaeaJbHBIX ra3ax ¢ MOMOIILIO
Tadauny BTU u MDA

®opmbl peanuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOr0 MeponpusaTHs: Pemenue 3anau

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa npoBefaeHHusi KOHTPOJIbLHOIO Meponpusitusi: IIpoBepka oTBeTa Ha pacueTHOE
3aJjaHUe, BKIIOYAIOLIET0 pEIIeHUs 33Jady C HEOOXOAMMBIMHU TMOSICHEHHSIMH U rpaduueckoit
MHTEpIpeTalye peleHni

KpaTkoe conep:kanue 3a1aHusi:
Pacqu COCTOSIHI/II;'I B UJICAJIBHBIX I'a3aX C UCIIOJIB30BAHUECM Ta6HI/IH TCpMOI[I/IHaMI/ILIeCKI/IX

CBOMCTB ra3os.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: caMOCTOSITEIbHO BHIOMPATH 1.1.0npenenuts Maccy kuciopoaa (L= 31,9988), ecnu
U TPUMEHATH METOJBI pacyeTa ero sHtanbnus H = 456 k/[x, ynenbHas BHyTpEHHSSA
TEPMOJUHAMHYCCKHUX CBOMCTB JHEpPrus

WJICaJIbHOTO U PEaIbHOTO ra3a u =203,7 xJIx/xr

2.0mpenenuts Temnepatypy (T) u ynenbHbIil 00bEM
Bozayxa (L =28,96) , ecnu ero nonHas 3HTaIbIUSI H =
2073,3 xJx, naBnenue p = 0,3 MIIa, a ero macca m =
0.17265 xmomnb.

3.0npenenutb 006EM TuokcHaa yriaepoaa (U= 44,011) ,
€CJIM, IPY HOPMaJIbHOM JABJIEHUH, €TO MOJIHAS
sHTanenua H = 230,74 x/{x, a ero BHyTpeHH:s DHEPTHUs
U = 12908,09 kJIx/KMOITb

[Ipu pemeHnn UCTIONIB30BaTh TAOIUIIBL:
«Tennopusznueckue cBoiicTBa paboYMX BELIECTB
9HEPreTUKN» AnekcanapoB A.A. u ap.

2.1.Paccunrate naBnenue auokcuaa azora (= 46,0053),
ecau ero sHTanbnug h = 572,5 kJx/xr, a 006ém V = 0,4
M3 nipu macce 0,7xkr.2.2

2.0mpenenuts Temnepatypy (T) u ynenbHblil 00bEM
kucioposa (i =31,9988), ecnu ero mosHasE SHTATBITUS
H =2298,1 kI, naBnenue p = 0,3 Mlla, a ero macca m
=0.156256 xmo1B

3.0npenenuts 00bEM nuoKcuIa yriepoaa (u=44,011),
€CJIM, IPU HOPMaJIbHOM JABJIEHUH, €TO MOJIHAS
sHTanbnua H = 285,28 k/[k, a ero BHyTpeHH:s DHEPTHUs

U =17067,17 xJI)x/kxmM0B

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Hudicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 65
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-2. KoutpoJsbhas padora Nel.1. Pacuer TepMogMHAMHYECKHUX MPOILECCOB
H/1eaJIbHOI0 ra3a ¢ y4eToM 3aBHCMMOCTH TeILUIOEMKOCTH ra3a ot Temmneparypbl. KonTpoJsbsHas
padora Nel.2. OnpenesieHue TepMOIUHAMHYECKHUX CBOWCTB U pacuyeT NMpoueccoB BOAbI U
BO/ISIHOTO Mapa

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHoro meponpustusi B BPC: 30

IIpouenypa mnpoBegeHHs KOHTPOJBLHOIO wmeponpusaTusa: [IpoBepka pemeHus 3agad B
KOHTPOJIbHOM pabore

Kpatkoe conep:kanue 3a1aHusi:
Pernrenue 3a1a4 ¢ pacueToM MPOIECCOB B MCATBHBIX ra3ax. PelieHue 3a1ayu ¢ pacueTomMm
IIPOIIECCOB B BOJIC M BOASTHOM I1ape

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HAaTh: OCHOBHBIE 3aKOHBI 1.1.0,1 xr. AByokwucH yriepoaa npu gasienuu 7*1075 [a
TEPMOJMHAMUKHA U YCIOBHS HX 1 HavaiabHOU Temnepatypoil t1 = 1112 OF pacmupstorcs
IIPUMEHEHHUS nosiutponHo 1o pasienus 0,25 MIla. Onpenenuts

W3MEHEHNE BHYTPEHHEH 3HEpPIruu ra3a, COBEpIIEHHYIO
paboTy u Konn4ecTBO TeIoThl. [lokazaTens HOIUTPOIbI
n=112

2. HauanbHoe cocrostaue napa: P1 =5 6ap; X =0,9. Ilap
pacimpsieTcst i30TepMuIecku 10 nasienus 0,5 6ap.
Haiitu t, q, 1, Au. IlpencraButs npornecc B PV, HS, TS -
auarpammax

2.1. JIyokucs yriepoaa npu aasieHuu 0,98692 atm
3aHUMaeT 00beEM

0,3 M3 . HauanbHas temneparypa rasa tl = 68 OF.
Onpenenuthb

KOJIMYECTBO TEIJIOTHI, KOTOPOE HAJ0 3aTPaTUTh IS
n300apHOTO

pacupenus rasa 10 oorsema 1 M3 U coBepIIEHHYIO
ra3om paboTy.

2. BonsHoii map pacumpsiercs B TypOuHe aauadaTHO U
oOpaTuMo oT

napametpoB: P1 =200 6ap; t1 =500 oC no naBieHus
0,04 6ap. Haiitu

paboTy TypOHHBI B pacueTe Ha 1 KT MPOXOSIIEro napa.
[IpencraButh
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\ npouecc B PV, HS, TS - anarpammax.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku blnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 8 npoyenmax: 65
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "Xoponio" BbICTaBISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a9

Ouenxa: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-3. Pacuernoe 3ananue 1.2. Pacuét nuk/a cMecu uaeajbHbIX ra3oB B 5 mpoueccax

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoABLHOr0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpounenypa nposeneHusi KOHTPOJILHOI0 Meponpusitusi: [Ipeacrasinenue pe3yiapTaToB pacyéra B
penakTope Word

KpaTkoe conep:kanue 3a1aHusi:
PvaéT IIUKJIa U3 II5TU HpOHeCCOB BaI[aHHOf/'I CMECH NICAJIBHBIX I'a30B

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: METO/IbI pacuera 1.
TEPMOJIMHAMHYCCKHX  IIPOLIECCOB Pabouee Teno — IByXKOMIIOHEHTHas cMech. o1 = 0,45
HUJICAJIBHOT'O U PEajibHOro ra3 1)  KommoHeHT — Bo3ayX; U = 28,96 KI/KMOITb

1)  Kowmmonent — NO2; p = 46.0053 kr/kmouib

]_II/IKJ'I COCTOUT U3 NPOLECCOB:

1-2 | V=constant

2 — 3 | T=constant

3 —4 | S=constant

4 —5 | P=constant

5-1 | n=1,12=constant

1. Paccunrates mapameTpsl coctosiHus (p, v, T) 1
OyHkmu coctosHus (U, h, s) B KaX10i TOYKE ITUKIA

1. Temnory, paboTy, U CPETHIOI0 TEMIIEPATYPY MTOABOA
TEIUIOTHI B K&XKJIOM TIpollecce

3. Tepmuueckuii KI1JI nuxiia

4. [TocTpouTh TaOJIUIY COCTOSIHUN U

tabuuity mporeccoB (Au, Ah, As, 1, q, T)

S. Iy B Mmaciitabe B p-v i T-S — auarpaMmax
Jlis pacuéra SHTPOITUY MPUHSITH HAYJIbHBIE ITAPAMETPBI
p0 =0,1 Mma, TO=273,15 K

JLis BeIYepUrBaHMs UKIIA, TPH HEOOXOJMMOCTH,
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‘ | Hanectn IMPOMCIKYTOYHBIC TOYKHU. | ‘

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnonerus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €Cu
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a9

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-4. Koutpoabnas padora Nel.3. Pacuer npoueccoB B Cy;KMBAIOIIUXCS COIIAX U
comax JlaBans.

®opmbl peaausanun: [lucemennas padbora

Tun kouTposabHOro Meponpusitusi: KonrponsHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBegeHHsi KOHTPOJBHOIO Meponpusitusi: lIpoBepka oTBETOB Ha 3anadu B
KOHTPOJIbHOM pabore

Kpatkoe conepxxanue 3agaHus:
Pemenne 3ama4 ¢ pacueToM MPOLIECCOB UCTEUEHUS U IPOCCENUPOBAHMS Ia30B U MapOB.
Pemenue 3anay ¢ pacuerom nukinos I'TY u IITY

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMeTh: HPUMEHATb  OCHOBHBIE
IMOHATHA, TCEPMHUHBI W  3aKOHBI
TEPMOJMHAMHMKHN U1  ONHCAHMS
buznyecKux IIPOLIECCOB,
OPOUCXOJAIIUX B TEXHUYECKOM
000py1I0BaHUM

1.1.Bo3ayx ¢ HauanbHOM ckopocTbio Wl = 250 M/c ipu
nasnenuu pl = 1,0 MIla, maccoBom pacxone 0,4 xr/c u
temneparype tl =350°C BeiTekaer uepes
CY>KUBAIOIIeecs COIUIO B cpeny ¢ AaBienueM pcp = 0,25
MlIla. OmnpenenuTs CKOPOCTh HCTEYEHUS BO3IyXa U
IJIOLIA/1b [TONEPEYHOI0 CEYEHUS Ha BBIXOJIE U3 COILIA,
eciii ckopocTHO# ko3 purment ¢ = 0,90. Ipu pemenun
BOCITIOJIB3YHTECH Ta0II.

2.0Onpenenuts BHyTpeHHui KII/I n aelicrBurensHyro
MotrHocTh ['TY ¢ paGounm Te0M CO CBOHCTBaMH
BO3/yXa, paboTaroleil o pereHepaTHBHOMY LIUKITY
bpaiitona. C nmapamerpamu Ha BXoJie B KoMmmpeccop: pl =
0,1 MIIa, t1 = 15 °C, cTenneHb NOBBILICHHS TABJICHUS B
koMmIipeccope =9, crenens perenepanuu op = 0,85
TEMIIEpaTypa Ha BBIXOJIE U3 KaMepsl cropanus t3 = 1150
°C., pacxon raza uepe3 typouny G = 500 1/4ac, a
BHyTpeHHue otHocuTenbHble KITJ] TypOuns n0iT = 0,94,
kommpeccopa noiK = 0,8

2.

1.Boasinoii nap npu gasnenuu P1 =4 Mlla u temnepatype

t1 =400 °C nocTtynaer k
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CY’>KHBAIOILIIEMYCS COILITY C HadaJlbHOM ckopocThto wl = 150
M/c. JlaBieHue 3a COIIOM

Pcp. = 2,4 MlIla. Onpeneauts CKOPOCTh UCTCUCHUS U
pacxoJ mnapa, eciu IIomaib

BBIXOIHOTO cedueHws coma f2 = 4 cm2

2.0mpenenuTs AeCTBUTENbHYIO MOIITHOCTE [ TY ¢
paboYnM TEJIOM CO CBOMCTBAMH

BO3/1yXa, paboTaromieit o 0OLIKHOBEHHOMY LIUKITY
Bpaiitona. C mapamerpamu Ha

BxoJie B kommpeccop: t1 =20 °C, cTeleHb MOBBIIICHUS
JaBJICHHsI B KoMIipeccope P =

12, Temnepatypa Ha BBIXOZIE U3 KaMmephl cropanus t3 = 1150
°C, ecnu pacxo]l BO3ayxa

Ha Bxoje B kommpeccop G =450 1/4ac, a BHyTpeHHUH
otHOcutenbHbIN KIT

ycranoBku 10i = 0,95

3

1.Bo3nyx npu naBienun 2,4 MIla u temmneparype 500 °C
MOCTYTIAET K CY)KHUBAIOIIIEMYyCs

comuty. JlaBnenue 3a coriom Pep = 1,2 MIla. Onpenenuts
CKOpPOCTb HCTEUCHHS, CCITH

CKOpOoCTHOH K03 dunmentT coria ¢ = 0,96.

Onucanue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MTOJTHOM 00bEME WIIH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus: 3a0anus 6 npoyenmax.: 65
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 55
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

KM-5. KonrpoJbHas padora Nel.4. Pacyer TepMOoAMHAMUYECKHX LIUKJI0B
NapoTYpPOMHHBIX U Ira30TYPOMHHBIX YCTAHOBOK

®opmbl peanusanun: [lucemennas padbora

Tun koHTpoAbHOTO MeponpusitTus: KonrponsHas pabora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHHsi KOHTPOJbHOr0 Meponpusitusi: CTyJE€HTY Ha MPAKTUYECKOM 3aHITUU
BBIJIAETCS MHAUMBHUAYallbHAs 3a1a4da. Ha pemenune 3agaun otBoautcs 45 MUH.

Kpatkoe cogep:kanue 3a1aHusi:
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Ornpenenuts mapaMeTpbl SHEPreTUUECKOM, XOJIOAMHON U TETJIOHACOCHON YCTaHOBOK

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMeTh: aHAIM3UPOBATh, BHIOWPATh 1.Onpenenuts Tepmuueckuii KI1J[ 1 MomHoCcTh

U TPUMEHSATH METOJbl pacyeTa MapoTypOMHHOM YCTaHOBKH, C TPOMEKYTOUHBIM

OCHOBHBIX XapaKTEPUCTUK IeperpeBoM napa, eciu pacxos napa 750 1/4ac,

TEPMOIMHAMUYECKUX LUKJIOB rapaMmeTpsl apa Ha BXOJe TYpOUHBI BBICOKOTO JIABJICHHS

XOJIOMMIBHBIX, TEIUIOCUIIOBEIX U P1 =20 MllIa, t1 =560 °C, nap HanpaisieTcs B

TEIUIOHACOCHBIX YCTaHOBOK IIPOMEKYTOUHBIN Ileperpesarens npu aasienuu PIIIT =
2,5 Mlla u neperpesaercs 1o temmeparypsl Pa = 540 °C.
JlaBnenue B konaencarope P2 =4 xlla

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 65
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

KM-6. 3amura s1adopaTopubix pador Ne 1-4

®opmbl peau3anum: 3anuTa 3aJaHus

Tun koHTpobHOrO Meponpusitusi: TectupoBanue

Bec koHTpObHOrO Meponpusitusi B BPC: 10

IIpouenypa mpoBegeHHsi KOHTPOJbHOro Mepomnpusitusi: IlpoBepka OTYETOB O BBINOJIHEHUU
nabopaTopHoil paboThl. TecTupoBaHue 3HaHUI

KpaTKOC CoA€CpKaHMuE 3alaHUA:
OTBeThI HA TECTOBEIC BOIIPOCHI ITO pasacily TCPMOANHAMHUKHU, COOTBCTCTBYIOLLIEMY pa60Te

TI0CIIe TIPEe/IBApUTEIILHOM cllauu 0T4ETa 0 pabore

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: METO/IbI pacueta 1.Coctostane SF6 3amano mapamerpamu T = 310K, p =30

TEPMOJUHAMHYECKUX  TPOIIECCOB 6ap.

UJICATHPHOTO U PEaThbHOTO ra3 OmnpenenuTs 3TO COCTOSHUE, UCTIONB3YS TaOJIUILy
TEepMOJAMHAMHUECKUX cBoWcTB SF6 Ha muHUN
HACBIIICHUS

2.I1o xakoit (hopMyIie MOKHO BBIYUCIUTH TEIUIOTY
M30TEPMUYECKOIO MPOIIECCA PEATBHOTO T'a3a, €CIIN
MpoILIecC MPOUCXOAUT B 001acTu BIaxkHoro mapa? 1) q =
0; 2) RTIn(p1/p2); 3) RTIn(v2/vl); 4)q=u2-ul;5)q=
h2 - hl

3.1Ipu pacmmpenun 10Kr naeaabHOro raza CoBepIIaeTcs
pabota, paBHas 20x/[x. [Ipu 5TOM K razy u3BHe
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noasoautcs 40k TEMIOTHI, a ero TemMneparypa
noBbImaercs Ha 5°C. Onpenenure CpeaHIO0
TEIUIOEMKOCTh CN 3TOT0 MPOIECcca U CPETHIO0
H30XOPHYIO TEIUIOEMKOCTh CV I'a3a, BHIPA3UTE UX B
kJ[x/(kr-K) u BBeauTe 3T 3HAUCHHS

4.1Ipu cxxatun 10Kr uaeanbHOro ra3a 3aTpavynuBacTCs
pabora, paBHas S0kx/x. [Ipu 3TOM OT ra3za oTBOIUTCSA
20/l TEmIoThl, a ero TemMrepaTypa MOBbIIIAETCS HA
5°C. Onpenenute CpeaHION TEINIOEMKOCTh €N 3TOTO
IIpoLecca U CPEIHIO U30XOPHYIO TEMIOEMKOCTD CV
rasa, Beipasute ux B K[x/(kr-K) u BBeguTe 3TH 3HaYCHUS

o.
1.  yBenmumtcs
2.
Kak u3menurcs nzobapHas
YMEHBIIINATCS

TCIJIOEMKOCTD BJIAXKHOI'O BO3QyXa IIpr 3

. OCTaHEeTCs
YBEJIMYEHHH €r0 OTHOCUTEIILHON
. HEU3MEHHBIM
BJIAaXHOCTH U HCU3MECHHOU 4
TemrepaTtype?
0JIHO3HA4HO

OTBCTHUTDH HCJIb351

6.

1. yBemuumrcs
2.

Kak u3MeHHTCS MIIOTHOCTD BIAXKHOTO

BO3/IyXa MPH YBEITHUCHUH €T0 YMCHDLIMTCA

yXa rpu y . 3. ocraHercs

BJIArOCOJICPXKAHMS U HEU3MCHHOMN
HEU3MCHHBIM

TemrepaTtype?
4,  OIHO3HAYHO
OTBETUTH HEJIb3sI

7.Yemy Oyznet paBHO JaBieHHE Bo3ayxa P2 Ha BbIXoje U3
CY’>KHBAIOIIErocs COIjia, €CIIM Ha BXOJI€ B COIJIO
nasnenue P1 = IMlIla, ckopocTs Ha Bxoze B corio wl =
10 M/c, naBnenue cpenbl 3a coriom Pcep = 0,6 MITa?
Bapuants! oTBeTa:

p2 =pcp
p2 = pKp
p2=pl- Bxp 2
p2 =pl-Bxp
p2 =pl
Olmcalme HIKAJ bl OCHUBAHUA
Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evinonnenus 3uanusa: OueHka "oTINYHO" BBICTaBIAETCS €CIM 3aJaHHe
BBITIOJTHEHO B MTOJTHOM 00bEME WJIM BBITIOJIHEHO MTPEUMYIIECTBEHHO BepHO (Oaym He Huke 4,5)

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1eHKa "Xopouo" BHICTABISETCS eCln
OOJIBIITMHCTBO BOITPOCOB PACKPHITO (Oay1 HE HIDKE 3,5)

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 60
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Onucanue xapakmepucmuku evinonneHus 3uanus: O1eHKa "y10BIeTBOPUTENIHLHO" BHICTABISACTCS
€CJIH 3aJ]aHue IPEUMYIIECTBEHHO BBITIOJIHEHO (O0ayt He Hike 3,0)

5 cemecTp
KM-7. 3ammTa ogHoii u3 jadopaTopubix pador Nel, Ne2, Ne3, Ne3(, Ne36

®opMbl peaau3anuu: 3aiuTa 3a1aHus

Tun KoHTPOIBLHOT0 MeponpusTus: KomiokBuym

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeeHnsi KOHTPOJIbHOr0 MeponpusaTusa: [IpoBepka oTu€Ta BHIMOTHEHUS PAOOTHI.
[IpoBepka 3HaHUM 110 COOTBETCTBYIOLIEH TEME

KpaTlcoe coacpisKaHuE 3alaHUsA:
I/I3MepeHHe KOB(l)(l)I/II_[I/IeHTa TEILIOIIPOBOAHOCTH IINIOCKOI'O CJI0s

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOJIUKU pacuera 1.®opmynupoBKa 3aK0Ha TEIIONPOBOAHOCTH Dypbe
MPOIIECCOB  TEIIONPOBOJHOCTH B
3JIeMEHTax KOHCTPYKIIUH,
TETIoMaccooOMeHa npu
¢BOOOHOM " BBIHYXJIEHHOU
KOHBEKIIHH, IBYX(Ha3HOTrOo
TEIIOMaccoOOMeHa,
paauaMoOHHOr0 TeII000MeHa

3HaTh:  OCHOBHBIE  IMPHUHIIUIIBI 1.MeTob1 U3MepeHus TEILTONPOBOIHOCTU. MeToz
U3MEpeHUS (PU3NICCKUX BEITMYHH, HarpeTo HUTU

00paboTKu pe3yabTaToOB
M3MEPEHUI 3 OLIEHKH
MOTPENIHOCTh

YMers: CaMOCTOSITEIIBHO 1.Paccuntarh cpenHe-uHTErpajibHbIN K03 PUIIMEHT
AHAJIN3UPOBATh IIPOLIECCHI TEIUIONPOBOAHOCTH, €CIH ILIOIAb INIOCKOTO CII0
TEIJIOMaccoOOMEeHa W HPUHHUMATh uccnenyemoro matepuana f=0,01 m2; ero Tonmuna
ONTHUMAJIBHBIE  DPEIICHUS  IIpU J1=0,5 cm, TerutoBoit motok Q=50 BT npu pasHoctn
KOHCTPYHPOBaHUU u TeMIeparyp 5 rpajycos

DKCIUTyaTalluu
TEIIOMACCOOOMEHHHOTO
00opynoBaHus

Onucanue MIKAJbI OLEHUBAHUS

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmukuy 6blnoIHeHus 3Hanus: 1paBUITBHBIA OTBET Ha MMOCTABJICHHBINA BOTIPOC.
[IpaBUIBHBIN OTBET NPU PEIICHUH 3aJaHUS

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu eblnoaneHus 3nanus: CTyJeHT IoKa3all 3HaHUe OTBETA Ha
MOCTaBJICHHBIN Bompoc. [Tokazan npaBUibHBINA X0/ PEIICHUS 3aIaHUs, TAIOIIMHA TOYHBIN OTBET

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
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Onucanue xapaxmepucmuxu 6blnoaHeHus 3Hanus: He nonHblid OTBET Ha OCTABJICHHBINA BOIIPOC.
[IpaBuibHBIN X011 pEUIECHUS], HE TAIOIIUNA TOYHBIA OTBET

KM-8. KourpoJbHas padora "TenjionpoBoaHOCTb, KOHBEKTHBHBII TENJI1000MeH,
TenJa000MeHHbIe annaparbl'

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa npoBeaeHnsi KOHTPOJbLHOI0 Meponpusitus: Pemenne 3a1au

Kpartkoe cogep:xkanue 3aiaHuA:
BoImonHuTh pacuér TermIooOMEHHOTO amnmapara 1o 3alaHHbIM mapaMmerpaM. Paccunrars Terio-

TUAPABIMYCCKUE XapaKTECPUCTUKN TENI000MEHHIKA

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTh: METOJIUKU pacuera 1.IToHsiTHE TUAPOAMHAMUYECKOTO U TETIIOBOTO
Ter1000MeHHbIX amnmnaparoB TOC, IIOIPaHUYHBIX CIOEB

ADC ¥ TpUHIMIOBI W METOMABI

WHTCHCU(DHUKAIIUH TEIUIONepeI1aun

3HaTh:  OCHOBHBIE  HCTOYHUKHU 1.Kak u3mensiercst cpeauuii ko3 PUIMEeHT TerI00Tauu
uH(pOpMaUK O TEII0(GU3UIECKIX MIPH YBEIIMUEHUU CKOPOCTH OOTEKAHUS IIMIHHIPUICCKON
CBOICTBAX TETMJIOHOCUTENEH MMOBEPXHOCTHU

YMmeTs: CaMOCTOSITENTEHO 1.Paccuntarh CKOPOCTh ABHKEHUS BO3yXa B
aHAIU3UPOBATH MIPOLIECCHI oborpeBaemoii TpyOe, eciu TeMieparypHblii Harmop 10
TEIIOMAacCOOOMEHa W TPHHHUMATH TPaycoB, INIOTHOCTH TerioBoro motoka 5000 Bt/m2,
ONTUMANbHBIE  pPELICHUs  MpuU pu JuirHe TpyOs! 1 M, e€ nuamerpe 20 MM 1
KOHCTPYMPOBAHUU u Temmeparype odTekaromero Bo3ayxa 20 rpaaycos
SKCIUTyaTaIlH

TETJIOMacCOOOMEHHHOTO

00opyoBaHus

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 85
Onucanue xapaxmepucmuxu 8bINOIHEHUS SHAHUSL:

Oyenka: 4
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyermax: 10
Onucanue xapakxmepucmuxu 8bINOIHeHUS] SHAHUSL:

Oyenka: 3
Huoichuii nopoe svinoanenus sadanus 6 npoyenmax. 60
Onucanue Xxapakmepucmuxy 6bINOJHEHUsSL SHAHUL:

KM-9. Konrpoabnas padora « Tensioo0Men npu ¢a3oBbIX nepexoaax, TenjioooMeH
H3JIy4eHHEeM»

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpustusi B BPC: 15

IIpoueaypa mnpoBeaeHMsT KOHTPOJIBHOIO MeEpPONPHUATHA: PemieHue 3agad Ha OIpEAeIICHHE
TEII000MEHa MPU KOHJCHCAIH, KUTICHUH U TIPH U3ITy4eHUN
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KpaTkoe conep:kanue 3a1aHus:

PaccunraTh KONMYECTBO KOHJAEHCATAa HA BEPTUKAJIBHBIX U TOPU30HTAJIBHBIX TOBEPXHOCTSX.
Paccunrath nporeccs! TeI00T1a4u MpHU ITy3bIPbKOBOM U IUIEHOYHOM KUIIeHHH. Paccunrarth
COOTHOILEHUS MEXKy TEIJIOBBIM IIOTOKOM, CTENIEHBIO YEPHOTBHI, JUTMHON U3J1y4aeMOM BOJIHBI,
KO3 PHULIMEHTaMU U3TYUYECHUS U OTPAXKEHUS, a TAKKE TEMIIEpaTypaMH T MPH JTyIUCTOM

TEIUI000MEHE

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh:  OCHOBHBIE  IIPUHIUIIBI
TEIIOMACCOOOMEHAa U METOJIbl
MaTEMaTUYECKOT0 MOJIEIUPOBAHUS
TEIIOMACCOOOMEHHBIX IPOLIECCOB
1 YCTAaHOBOK

1.3anucarb Gpopmymy Ui U3ITydeHUsI, OMUCHIBAIOIITAS
3aKOH cMenleHus: Buna

VYMern: CaMOCTOATCIIBHO
AHAJIN3UPOBATH IMpONHCCChI
TemaoMaccooOMeHa u IIPpUHHUMATb

1.HaiiTu TemnepaTypy ceporo U3aydarouiero Teia, eciiu
MaKCHUMallbHas JiuHa BOIHEL 0,8 MKM
2.Haiitu k03 dUIUEHT TEMI00TAaYH PU KOHICHCAIIUU

ONTUMAIIbHBIE ~ pEIIeHUs  pHU rapa B pereHepaTuBHOM 10JIOTpeBaTeNle HU3KOIO
KOHCTPYUPOBaHUU U nasnenust TOC, eciu 1aBieHUe MOCTYNAIOIIETO U3
JKCIUTyaTaIuu otrbopa Typounsl mapa 0.143 MIIa, a remrieparypa
TEIIOMAaCCOOOMEHHHOTO CTEHOK BepTHKaIbHBIX TpyO 80 rpanycos, ux Beicota 4,5
000pyTIOBaHUS M

VYMeThb: caMOCTOATENbHO CTABUTh U 1.Paccuntarh KO3 PHULUHUEHT TEIUIOOTAAYH IIPH

pemarb 3a1a4u y3bIpbKOBOM KUIIEHUH B TpyOe nuamerpoM 30 MM Ha

TCIUIOTHAPAaBIIMYCCKUX IIPOLECCCOB
W BBIIIOJIHATD YU CJICHHBIC paCUYCThI

y4acTKe CTaOMIM3UPOBAHHOTO TEIUIOOOMEHA C
TETUIOHOCHUTEJIEM JIBIKYIIIUMCS CO CKOPOCTBIO 1 M/C TipH
naBjaeHuun 5 6ap

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 85
Onucanue xapaxmepucmuxu 8bINOIHEHUS] SHAHUSAL:

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuky 6bINOJHEHUs SHAHUAL

Oyenka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuxu 8bINOIHEHUS] SHAHUSAL:

KM-10. 3ammuTa sadoparopHoii padorsr Nel7

®opmbl peaju3anum: 3anIuTa 3a/1aHus

Tun KOHTPOILHOr0 MeponpusaTHs: KomiokBuym
Bec koHTpOIbHOrO Meponpusitusi B BPC: 15
IIpouenypa npoBeaeHnsi KOHTPOJIBLHOIO MepONPUATHA: TeCTOBBIN ONPOC B ayIUTOPUHN

KpaTkoe cogep:xkanune 3a1aHus:

ITpoBecTn pacu€r nporuecca TerIonepeaadyy Npyu My3bIpbKOBOM KHUIIEHUU B 3aBUCUMOCTH OT

TEMIICPATYPHOT'O HAIlOpa

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

‘ 3HaTh: OCHOBHBIC

MPUHIUITBI ‘

1.UnTepnperupoBats hopmyiny JIoOyHIIOBa JIst
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U3MepeHusT (PU3NYECKUX BEIUYUH, My3BIPEKOBOTO peXUMa KUTICHUS

00paboTku pe3yabTaToB

U3MEepEeHui U OLIEHKH

HOTPEIIHOCTD

VYMeThb: caMOCTOATENbHO CTABUTh U 1.BBIUMCINTG KPUTHUECKYIO MIJIOTHOCTh TEILIIOBOTO
pemarb 3a1a4u IIOTOKA IIPU JIaBJIEHUM HackleHus npu 16 Mlla

TECIIOTHAPABIIMYCCKUX IIPOLECCOB
W BBIIIOJIHATDH YW CJICHHBIC pACYCThI

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 85
Onucanue xapakmepucmuky 6bINOJHEHUSL SHAHUSA

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakxmepucmuru bINOJIHEHUS. SHAHUSL:

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyernmax. 60
Onucanue xapakmepucmuky 6bINOJHEHUSL SHAHUSL:

KM-11. PacueTrHoe 3aganue

®opmbl peaausanun: [lucemennas padbora

Tun koHTpOABLHOrO0 MeponpusiTus: Pacuerno-rpaduueckas padora

Bec xonTposbHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeaeHHsi KOHTPOJBHOIO MepomnpusaTHs: PemieHue 3agad  Ha  TEMBL
"HecTanuyoHnapHasi TEIJIONPOBOJHOCTh B Telax KoHeuHol ¢opMmel", "Pacuér TemmepaTypsl
TEIUIOHOCHUTEJS, M10JIaBA€MOI0 MOTPEOUTENIO C UCIOIb30BAHUEM PA3IMYHBIX TEIIOM30JISIIMOHHBIX
MatepuanoB", "Pacuér pexynepatuBHOTO KOHIeHCaTOpa"

Kpartkoe conep:xanue 3a1anus:
Paccuntath TermmooOMeHHBIH anmapar ¢ 3aJaHHOM KOH(PUTYpaIuel U mapaMmeTpaMu rperorieit

Y HarpeBaeMou cpen

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTb:  OCHOBHBIE  HCTOYHUKHU 1.Pemenus @ypee B 3a1a4ax HECTALIMOHAPHON
HayYHO-TEXHUUYECKOMN TEIUIONPOBOAHOCTH JIJISl T€JT KOHEUHOU (POopMBbI
uHpOpMaLun 0 HOBBIX

pa3paboTkax B obnactu

TEIOMaccooOMeHa

YMers: pa3pabaTbiBaTh 1.Paccumntars Temnootaauy mis 10-psiaHoro myyka tpyo
KOMIIBIOTEPHBIE MOJIENHN B FOPU30HTAJILHOM KOHJIEHCATOPE MPH IMONIEPEUYHOM
TEIUIOTHIPaBIMYECKUX MPOILIECCOB o0TeKaHuu

Onucanue MKAJbI OIICHUBAHUSA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakxmepucmuxu 6bINOJHEHUS SHAHUSL:

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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Onucanue XapakmepucmuKu 6blNOJIHEeHUsl 3HARUA!

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakxmepucmuru 6bINOJIHEHUS 3SHAHUSL:

KM-12. 3amura oxHoi u3 jJadopaTtopubix pador Nel3, Ne32, Ne37, Ne7, Ne9, Nel1(

®opmbl peaau3anum: 3anIuTa 3aJaHUA

Tun KOHTPOJIBLHOr0 MeponpusaTusi: Kommoksuym

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJIbHOI0 Meponpusitus: IIpoBepka oT4€Ta BHINOIHEHUS PAOOTHI.
IIpoBepka 3HaHMI 10 COOTBETCTBYIOLICH TEME

Kpartkoe cogep:xkanue 3aiaHusA:
HccnenoBanue mporecca KOHBEKTHBHOTO TEIUIOOOMEHA P MONEPEYHOM 00TEKaHUH

OJIMHOYHOM TPyOBI MOTOKOM OXJIQXKJAIOIIECH KUIAKOCTH

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTh: METOJIUKU pacueta 1.Kak Bnusiet yncno PeitHonbaia Ha ko3 puipent
MPOIIECCOB  TEIIONPOBOJHOCTH B TEIUIOOTIaqH?

3JIeMEHTax KOHCTPYKIIUH,
TETIoMaccooOMeHa npu
¢BOOOHOM " BBIHYXJIEHHOU
KOHBEKIIHH, IBYX(Ha3HOTrOo
TEIIOMAaccoOOMeHa,
paauaMoOHHOr0 TeII000MeHa

3HaTh:  OCHOBHBIC  IPHHIIUIIBI 1.Yto0 Takoe k03 urmeHT Termiootaaun’?
U3MEpeHUsT (PU3MUECKUX BEIWYHH,
00paboTKH pe3yiIbTaToB
M3MEPEHUI 3 OLIEHKH
MOTPEUIHOCTb

YMers: IIOJIB30BAThCS 1.Paccuntarh K03()PUIMEHT TEMIOOTAAUN ITPU
CIIPaBOYHBIMU JTAaHHBIMU MOTIEPEeYHOM OOTEKaHUHU IIUJINH/IPA, €CIIU: CKOPOCTh B
TerI0(GU3NIECKUX CBOMCTB Y3KOM C€UeHHUHU KaHajna 1 m/c, a auameTrp uuiuHapa 42
paboyux Telsl ¥ TeIIOHOCUTENeH MM

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapaxmepucmuxu 8bINOIHEHUS. SHAHUSL:

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
OnucaHnue xapaxmepucmuxu 6blNOJHEHUsL 3HAHUL:

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8bINOJIHEHUS. SHAHUSL:
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

Vr1Bepxkaaro:

IK3aMeHALMOHHBIH oniter Ne 33 3as. Kady. TOT

Kadenpa TeopeTndeckux OCHOB
TEIUIOTEXHUKH

®I'bOYBO

Hny

MU Juctumnuna: TepMoauHaMuKa 1

TEILI000MEH

HHCTUTYT SQHEPTETUYECKOI'O

MAIIMHOCTPOEHMUS «__ »202Ir

1. TIlpenmer «TepmoamHamuka». OCHOBHBIE TEPMUHBI (pabodee TeNo, TEPMOAMHAMUIECKHI MTPOIIECC,
YpaBHEHHE COCTOSIHMSA, YpaBHEHHE Ipolecca, GYHKIUHN COCTOAHUS, QYHKLIUH MPOLIECCA).

2. IlepBblii 3aKOH TepMOAWHAMUKU. Bripaxkenue 1 3akoHa TEpMOIMHAMUKY 7151 HEMOABHIKHOTO Teja
U 711 OMTHOMEPHOT'O CTallMOHAPHOTO MOTOKA.

3. HauwampHoe coctostame mapa: P1 =7,9205 6ap; X = 0,85. Ilap pacumpsercss H30TepMHUYECKH 10
nasnenus 0,5 6ap. Haittu t, q, |, Au. TIpencrasuts nporiece B PV, HS, TS — nuarpammax.

IIpoueaypa nposenenust

OK3aMeH NpoBOJUTCA B YCTHOM (hopme. CTyneHTy Ha MOJATOTOBKY K OTBETY OTBOAMTCA 60 MUHYT.
Bpemsi ompoca He nomxHO mpeBbimarth 30 MUHYT. DK3aMEHATOp OLIEHMBaeT 00bEM OTBETa IO
Ounery, BOpaBe 3aJaTh 3K3aMEHYEeMOMY JIOTIOJIHUTENIbHBIE TEOPETUYECKHE M IPaKTHUYECKUe
BOIPOCHI U3 MEPEYHS TEM IO KypCY IUCHUIUIMHBI. DK3aMEHYEMOMY pa3pellaeTcss UMeTh MpHu cebe
KaJIbKYJIATOP, NHCbMEHHBbIE NPUHAAJIEKHOCTH, CIPAaBOYHBbIE MaTepHalibl, HEOOXOAUMBIE s
BBITMIOJTHEHUSI 3aJjaHusl. 3allpeliaeTcs MoJIb30BaThCs CPEACTBAMM CBS3M M XpaHEHHUS MH(OpMALUU.
[Tpyu HapymieHHM MpaBUJ NPOBEIEHUS 3K3aMeHa CTYACHT MOXET OBbITh yHaIE€H U3 ayJUTOpUU C
BBICTABJIEHUEM HEYJOBJIETBOPUTEIHHON OLIEHKH.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YITbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Muankarop: NJI-lomk-4 JleMoHCTpupyeT moHMMaHNEe OCHOBHBIX 3aKOHOB
TEPMOJIMHAMUKH, BBIITOJIHAET pACYeThl OCHOBHBIX ITOKA3aTEJIEH TEPMOAMHAMUYECKUX [IUKIIOB U
IPOBOJUT aHAIN3 UX IPPEKTUBHOCTH

Bomnpocel, 3axanus
1. Topsaok pacyera coruia st BOASHOro napa. CBsi3b MEXAY Y3KHM U BBIXOJHBIM CEYCHUSIMHU
B IIpEEIIBHOM coruie JlaBais.

2.HamucaTh aHaMMTHYECKOE BhIpaXKEHHE MEPBOro Hayalla TePMOJAMHAMUKH JIJISl IIOTOKA.
Tennora u pabora B IOTOKe

3.M3oTepmMuueckuii mpouecc B uaeanbHOM Taze. BoiBoa popmyibl s HaxoxaeHus padboTsl U
MOJIBEJICHHOM (OTBEIEHHOI) TETIOTHI
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4 .TlonuTpomnHslii mporece. CBA3b MEXly TepMUUECKUMHU TapameTrpamu. O0o0miaromiee
3Ha4YeHHE MOJUTPOIHBIX IporeccoB. O6nacTu Ha p,v-auarpaMme. TermioeMKoCTb
HOJIMTPOIIHOTO Ipoliecca uaeanbHoro raza Cn. [lonutpomnHele npouecchl ¢ OTpULIATENBHON
TEIJIOEMKOCTBIO

5.BTopoii 3ak0H TepMOAUHAMUKUA. POPMYIIMPOBKH, aHAIUTUYECKOE BBIPAKECHUE IS
obpatumebIx mporieccoB. [lepBas Teopema Kapno. Beisoa dpopmyisr ais KIT mukna Kapuo B
UJCAIbHOM rase

6.Uurerpan Kinaysuyca qis oopatumoro mukia. T-s quarpamMmma. DHTPOTHS U €€ CBOMCTBA.
PacueT nuameHeHus 3HTPONMU UAEATBHOIO ra3a B Pa3JIMUHBIX Mpoueccax. Pacuer namMeHeHuit
SHTPOINHH HIeATLHOTO Ta3a mo Tabaunam BT u MDY 2017 r

7.CMmecu neanbHbIX ra3oB. MeToIbl 3a1aHusl KOHIEHTpauuu cMmeceid. Metozsl pacuéra
MapaMeTpoOB COCTOSHUSA U (PYHKIIMI COCTOSIHUS CMECEH UIeaIbHBIX ra30B

8.YpaBuenus Makccgena. BeiBoj ypaBHeHuit MakccBena. MHEMOHMYECKUH KBaapaT
9.Xapaktepuctuueckue Gpynkuuu. Juddepenuuanbabie COOTHOIMICHHUS TEPMOJUHAMUKH,
CBSI3BIBAIOIIME XaPAKTEPUCTHUECKUE PYHKIIUU C TEPMUUECKUMH ITapaMeTPaMu COCTOSHUS
10.Anroput™ pacuyéra UCTEUYCHHUS Ia30B U MMapOB U3 COMEI Pa3IMYHON KOHPUTyparuu
11.AnnabaTHoe ApoccenupoBanre. BpIBoJ ypaBHEHUS UCTEUEHUS NPU a1MadaTHOM
npoccenupoBanuu. uddepenuunanbusiii apoccenb-3gdext. Touka nasepcuu. Kpusas
UHBEpCUU B (p-V)-p KOOpIUHATAX

12.Pacuet xoMIipeccopa Jyuisi CKaTHsI UI€ATIbHOIO T'a3a B MOJIMTPOITHOM IIPOLIECCE.
MHOrocTyneH4aroe cKaTue ¢ IPOMEXYTOUHbBIM OXJIAKICHUEM

13.Cxema ¥ UUKI Ta30TypOMHHON YHEPreTUYECKON YCTaHOBKH, paboTaromIei mo
00bIKHOBEHHOMY LMKy bpaiitona. Pacuet tepmuueckoro u Buyrpensero KIIJI nuxmna
14.1{ukibl napoTypOUHHBIX YCTAHOBOK. METO/bI YIYUIIEHUS TEXHUKO-9KOHOMHYECKUX
nokasaresel napoTypOMHHbBIX yCTaHOBOK. CpeniHss TeMineparypa noJiBoja Teria B LIUKIIe
[Ty

15.06paTHbIe TEPMOIMHAMHYECKUE ITUKIIBI

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA
1.Kakoe BbIpaxkeHHe, HUHTEPIIPETUPYIOIIEE NEPBbIN 3aKOH TEPMOJAUHAMUKH ISl HETTOABH>KHOTO
pabouero Tena, mpaBuiIbHOE?
OTBeThI:
dQ=dU-Vdp
dQ=dU+Vdp
dQ=dH-Vdp
Bepwsiit otBer: dQ=dH-Vdp
2.Bb1Opath npaBUIbHYIO (OPMYIUPOBKY 2-TO 3aKOHA TEPMOIMHAMUKH
OTBeThI:

Temnora HE MOXET rnepeaaBaTbCsa OT MCHEC HAIrpeTOro Tejia K Ooiee HarpeTomMy.

Hpouecc rnepeaaliu TCIJIOThl OT Oouee HarpeToro Tejia K MCHEC HAIrpe€ToOMy - HeO6paTI/IM

Terutora He MOXeT OBITh Iepe/jaHa OT MEHee HarpeToro Tena K 0ojee HarpeToMy 0e3 IOIOIHUTEIBHBIX
3aTpaT SHEPIUH.

Bepwnsiii otBet: Temnora He MOKET OBITh TIEpelaHa OT MEHEee HarpeToro Teja K oonee
HarpeToMy 0e3 JOMOTHUTENIBHBIX 3aTpaT SHEPTHH.
3.Bcerna nu MossipHasi KOHIIEHTpAIKs KOMIOHEHTa B CMECH paBHa €€ 00bEMHOI
KOHIIEHTpaluuu?
OTBETHI:

Bcerna
PaBeHCTBO clipaBeIMBO TOJIBKO ISl pEajibHOTO ra3a
PaBeHCTBO clipaBelIMBO, €CJIU a3 UIcalbHbIN
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Bepnsiit orBeT: PaBeHCTBO cripaBelsInBO, €CIU ra3 UAcalbHbIN
4.Kakue u3 epeuuCIICHHBIX CBOMCTB, SBISIOTCS TEPMOAMHAMHYECKUMHU (DYHKITUSIMU
COCTOSTHUS?

OTBETHI:

Temora u padora
Bs13K0CTh, TEIIOMPOBOIHOCTD, TEMIEPATYPOIPOBOTHOCTh
BHYTpeHHsS1 SHEPTHsI, SHTAIBIINS, SHTPOIIUS

BepHblii oTBeT: BHYTpEHHSS SHEPIUsl, SHTAIbIIUS, SHTPOIIUS

5.Kakune u3 NEPCUHUCICHHBIX CBOMCTB SIBJISTFOTCS TEPMOAUHAMHUYCCKUMHU XapaKTECPUCTUUCCKUMU

GyHKIUSIMU
OTBeTHI:

OHTponus, n3odapHas TeMI0EMKOCTb, H30XOPHAs! TEIIIOEMKOCTh
BuyTpennss sHeprus, HTaNbnus, 3Heprus ['enpMronsia
Kunernyeckas sHeprusi, TemioTa, padoTta

BepHnbslii oTBeT: BHYTpeHHs 3HEprus, SHTaIbNuUs, 3Heprus ['enpMrosnsna
6.Kakas npuunna noseimenust KI1/] mapotypOnHHON yCTaHOBKHM 3a CUET MPUMEHEHUS
PEreHepaTUBHOIO OIOTPEBA MUTATEILHON BOBI

OTtBeThI:

YMeHbIIeHrne padoThI HACOCa B CBSI3M C MEHBIIINM PAcX0JIOM B KOHACHCATOPE
YBenuueHue cpeJHel TeMnepaTypsl N0IBOJA Telia
CHuxenue 1011 HedhHEeKTUBHOM paboThl TYpOHHBI B 30HE MTapaMeTPOB Tocie 0TOopa

BepHbpiil oTBeT: YBenuueHre cpeiHeN TeMIIepaTyphl MOIBOIA TEIIA

2. Komnerenuuss/Muauxarop: N/I-lonk-6 JleMoHCTpUpyeT 3HaHUE €IMHUL] U3MEPEHUS
(bu3NYECKUX BEJIIMYMH, OCHOBHBIX METOJIOB UX U3MEPEHUS

Bonpocel, 3aganus
1. TennoemkocTs cpeansis u uctuHHas . Ux cBsa3p. Tennmoemkocts Cv U - BHYTPEHHSA
sreprus U.Temnoemkocts -Cp 1 sHTanmbnus -h. O0mas popmyna cBa3u temioemkocteit Cp u
Cv upeanpHOro rasa
2.IIponecchl Bo BaxHOM Bo3tyxe. OCHOBHBIE MOHATHUS (a0CONIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTb, BJIAarOCO/Iep>KaHNe, TOYKA POCHI)

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA
1.Yto Takoe yaenbHas TETNIOEMKOCTh pabouero BemecTna (Tesna)?
OTBeThI:

KonmdecTBO TEmIoThI, MOIBEAEHHON K eIMHUIE MacChl pabouero Telia B 3aJJAHHOM poIiecce, Ipr
M3MEHEHUH €ro TeMIepaTypsl Ha 1 rpaxayc.

DneMeHTapHOe KOJIUYECTBO TEIUIOTHI (dq), KOTOpoe HeOOXO0IMMO MOIBECTH (MJIH OTBECTH) K STUHUIIC
MacChI BEIIECTBA B 33JJaHHOM TEPMOIMHAMHYECKOM IPOIIEcCe, IPH OECKOHEYHO MaJIOM MTPHUPAIIeHUH
TEMIIEPATYPhbl B COOTBETCTBHE C BLIOPAHHOM CUCTEMOM €IMHUIL

eIMHULIBI 00beMa pabouero Tena (KyOn4ecKoro MeTpa) B 33JJAaHHOM TEPMOJIMHAMUYECKOM TIPOIIECCE.

SHCMCHTapHOG KOJIMYECTBO TCIIJIOTHI, HCO6XO)_'[I/IMOC JUIsL OCCKOHEYHO MAaJIOr0 M3MEHEHMUS TEMIICPATYPhI
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Bepublii oTBeT: DneMeHTapHOE KOJINYECTBO TEIUIOTHI (dq), KOTOpoe HEOOXOIMMO
MOJIBECTH (MJIM OTBECTH) K €IMHHIIE MAcChl BELIECTBA B 33JaHHOM TEPMOJIMHAMUYECKOM
nporiecce, Npu OECKOHEYHO MajoM MPHUPAIICHUN TEMIIEPAaTyPhl B COOTBETCTBHE C
BBIOPAHHOW CUCTEMOM €IMHUIL
2.Yt0 npoun30ia€T ¢ OTHOCUTEIBHON BIAXKHOCTBIO BIAKHOTO BO3/1yXa IIPU HEU3MEHHOM
JaBJICHUH, €CJIA €r0 TeMIIepaTypa yBEIUUUTCS?
OTtBeThI:
OTtHOcHTEIbHAS BIIAKHOCTD YBEJIMYUTCS, TaK KAaK 1aBJICHUE HACBHIILEHUS YBEIUIUTCS
OTtHocHTEIbHAS BIIAXKHOCTh YMEHBIIUTCS, TaK KaK JaBJICHUE HACBHILICHUS YBEIUUNUTCS
Omna octaneTcs 6e3 U3MEHEHUI, TaK KaKk KOJINYECTBO [1apa OCTAHETCsl HEM3MEHHBIM
BepHnbplii otBeT: OTHOCUTENBHAS BIAKHOCTh YMEHBIINUTCS, TAK KaK JaBICHUE HACBILICHUS
YBEJIUUYUTCS

II. Onucanue wkKanvl oueHUBAHUA

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku binoanenus 3uanus. OTBET Ha KaXK]IbIi MTOCTaBJICHHBIN
TEOPETUIECKHI BOIIPOC C JIOCTATOYHBIM PACKPBITHEM TEMBI. 3a1a4a, pemeHHas MPaBUILHO C
rpaduueckoil HHTepIpeTanueil, UMeroIIel HeCyIlleCTBEHHbIE HeJJOCTATKH

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 65
Onucanue xapakmepucmuxu evinonnenus 3uanus: OTBET Ha KKABIN MTOCTaBICHHBIH
TEOPETUUECKHI BOIIPOC C IOCTATOYHBIM PACKPBITUEM TEMBI. 3aa4a, peméHHas MPaBUIbHO C
rpaduueckoit HHTepIpeTaueii, IMEIOIIeH HECYIIIECTBCHHBIE HEIOCTATKH

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu 6binoaneHus snanus: He OoaHbINA OTBET Ha KaX bl IOCTaBICHHbIN
BOIPOC, TMOO0 OTCYTCTBHEM OTBETA Ha OJIMH U3 BOIPOCOB. 3a/iaya ¢ MpaBUJIbHBIM OTBETOM, HO 0€3
rpapuuecKoil HHTepIpeTaluy PEeLIeHuUs.

1I1. Ilpasuna évicmasienusn umozo80i OyeHKu no Kypcy

Hrorosas oiieHKa = OIICHKA 3a TGKYH_[I/Iﬁ KOHTPOJIb X 0,4 + OIleHKa 3a HpOMe)KYTO‘IHHﬁ KOHTPOJIb X
0,6

5 cemecTp
dopma MPoOMeKYTOUHOI aTTecTannu: JK3aMeH

IIpumep Ounnera

o Yr1BeEpxaato
IK3AMEHAIIMOHHBIN BUJIET Ne 1 p
/3aB. kad. TOT
Hucuumuna TepmoanHaMuka v TEIIO- U
MaccooOMeH
MBHU
Kadempa TreopeTruecknx 0CHOB
terorexHuku uM. M.I1. BykanoBuya
Bunet TeroooMeHHHKOB. COOTHOIIEHUS ISl CPETHENOTAPUPMHUIECKOTO TEMITEPATypHOTO
1. Haropa B peKylnepaTHUBHBIX TeII00OMeHHHKaX. CpaBHEHUE TEMITIEPATYPHOTO HAIOpa s
MIPSIMOTOKA ¥ IIPOTHUBOTOKA.
2. PeOpo KoHeUHOH JITMHBI TOCTOSIHHOTO CeYeHHsI. AHAJIN3 COOTHOIIEHWMS T KO hHUITEeHTa
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s¢dexTHBHOCTH pedpa.

Brrancnuth TemmoBoi motok (BT) mpu cBOO0AHONM KOHBEKITHH Ha TIOBEPXHOCTH BEPTUKAILHOM
TpyOBI BbIcoTOM | M 1 muamerpom 5 cm. Temmeparypa Tpyosr 800C, okpyskaromieit cpeabt
(Bo3myxa) 200C.

3. CpoiicTBa Bo3yXxa:

t,°C | A, Bt/mK | v, M2/c Pr

20 0,0259 15,06°10-6 | 0,703
80 0,0305 21,09-10-6 | 0,692

IIpouenypa npoBeaenust

DK3aMeH MPOBOAUTCS B YCTHOH dopme. CTyneHTy Ha MOATOTOBKY K OTBETY OTBOAMTCS 60 MUHYT.
Bpemsi ompoca He nomkHO TpeBbiath 30 MHHYT. DK3aMEHATOp OIEHHUBAaeT OO0BEM OTBETa IO
OwsieTy, BIpaBe 3a7aThb JK3aMEHYEMOMY JIOMOJHHUTEIbHbIE TEOPETUYECKUE U MPAKTUYECKUE
BOIIPOCHI U3 MEPEUHS TEM IO KypCy AUCIHHUIUIMHBL. JK3aMEHYEMOMY pa3peliaeTcs UMETh Mpu cebde
KaJIbKYJIATOP, IHUCHhMEHHBIE MPUHAAJIC)KHOCTH, CIPABOYHBIE MaTepHalibl, HEOOXOAUMBIE IS
BBITIOJIHEHHS 3a/IaHMsI. 3aMpeniaeTcsl Mojab30BaThCsl CPEACTBAMU CBSI3M U XPaHEHUS UH(POPMALIUH.
[Tpu HapylieHUH TpPaBHJ MPOBEICHUS IK3aMEHA CTYIEHT MOXKET ObITh yJNainéH U3 ayJuTOPUU C
BBICTaBJICHUEM HEY/IOBJICTBOPUTEIHHOU OIEHKH.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHIAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Uuankarop: UJ1-3onk-4 JleMOHCTpHUpyeT MOHMMAaHUE OCHOBHBIX 3aKOHOB U
CII0COOO0B IEpPEHOCa TEMJIOTHI U MACChI, IPOBOAUT UCCIIEI0BAHUS U pAacyeT MIPOLIECCOB
TEIIOMaccOOOMEHa B COOTBETCTBUU C 33JJAHHON METOAUKOM

Bonpocsl, 3aganus
1.CraunoHnapHas TEIUIONPOBOJHOCTD B INIOCKON cTeHke. HTerpuposanue /Y
(muddepenmanbHOro ypaBHEHHs ) TEIUIONPOBOAHOCTH. Pacnipeaenenue reMmeparypsl o
TOJIIIMHE IJIACTUHBI JJIs1 TOCTOSSHHOTO 3HAa4eHUs K03 (UIMEHTa TeII0NPOBOJHOCTH
2.KoHBEKTHBHBIN TEINIOOOMEH: OCHOBHBIE MTOHATHS, PEKUMbI TEUEHHS], TUIIOTE3a MIPHIINIIAHuS,
KO3 PUIMEHT TEIUI00TAAYH, THAPOANHAMUYECKUH U TEIIOBOM MOrpaHUYHbIE CIIOU.
CooTHoIIeHNE TOJIIMH TOTPAaHUYHBIX CJIOEB IPU JJAMUHAPHOM T€YEHUU
3.BeinykaeHHast KOHBeKIUs. PexxnmMbl Teuenus. TemnooTnada npyu BeIHYKIEHHOM
MPOJOJILHOM OMBIBAHUHU TUIOCKOM CTEHKH (JJaMUHAPHBINA MOTPAaHUYHBIN CII0M).
4.CBoboaHast koHBekius. [Ipodunu ckopoctu u Temneparypsl

MartepuaJbl 1Ji1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.[laTh onpenenenue mpoiecca TerioooMena
OTBETHI:

[Ipouecc nepenoca TEMIOTHI U Macchl B IPOCTPAHCTBE C HEOJAHOPOAHBIM paclpeaeIcHIEM
TeMIIepaTyphl U KOHICHTPAI[UA KOMIIOHEHTOB BellecTBa. [lepeHoc TemoThl — mpoiecc ooMeHa
BHYTpEHHEH SHEeprueu, MpOUCXOAAIINI MEX Ty dJIEeMEeHTaMHt 1 00JIaCTSIMH pacCMaTpUBAaeMOM CHCTEMBI
(cpennn)

CaMoIpon3BOJILHBIN HEOOPATUMBIN IPOLIECC PACTIPOCTPAHEHHSI TEIIOTH B IPOCTPAHCTBE,
00YCIIOBJIEHHBIH Pa3HOCTBIO TEMIIEPATYP

[Tepenoc TemnoThl, 00yCIOBICHHBIN IEPEXOI0M BHYTPEHHEH dHEPTUHU TeNa (CPebl) B IyIHUCTYIO,
MIEPEHOCOM IOCIIETHEN B IPOCTPAHCTBE C MOMOIIBIO 3JIEKTPOMArHUTHBIX BOJH U MOTJIOIICHUEM €€
JIPYTUMU TeJlaMu (CpeIaMmu)
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Bepusliii otBeT: CaMOnpou3BOIbHBIN HEOOPATUMBI MPOLIECC PACTIPOCTPAHEHHS TEIUIOTHI B
IIPOCTPAHCTBE, 00YCIIOBIEHHBIA Pa3HOCTHIO TEMIIEPATyp

2.1aTb ompeneneHue npouecca TEIIONPOBOAHOCTU
OtBeTsl:

[lepeHoC TEIIIOTHI B CIUIOIIHOW Cpeie C HEOMHOPOIHBIM paclpeielIieHHeM TeMIIepaTyphl,
OCYIIECTBISIEMBIN MUKPOYACTUIIAMH BEIIECTBA MPHU UX TEIJIOBOM JIBUKEHUHU. B uricToM Buje
TEIIOMPOBOJIHOCTH HAOIOJaeTCsI TOBKO B TBEPABIX TENaX.

[epeHoc TEIIOTHI B cpejie ¢ HEOTHOPOIAHBIM PACIPEICTICHUEM CKOPOCTH H TEMITEPaTyPhI,
OCYIIECTBISEMbIH MaKPOCKOITHUSCKUMH DJIEMEHTAMHU BEIECTBA MIPU MX MEPEMEIIICHHH.

Hpouecc MEpEeHOCa TCIJIOTEI, B KOTOPOM NAapaMCTPbl U3MEHAIOTCA TOJIBKO B IPOCTPAHCTBE, HO HE
HU3MCHAIOTCA BO BDEMCHHU.

Bepupiii otet: [lepeHoc TEMIIOTHI B CIUIONIHON Cpejie ¢ HEOIHOPOAHBIM pacIpeieIeHUEM

TEMIIEPATYPhI, OCYIIECTBISIEMbII MHKPOYACTUIIAMHU BEIIECTBA MPHU MX TETIOBOM

JIBUKEHUH. B 4lCTOM BUE TEIIONPOBOJHOCTh HAOIIOJaeTCSI TOJIBKO B TBEPABIX TEax.
3.Yka3aTh HEBEpHOE MEPOIPHUATHE 10 YBEIMYCHUIO KOd((DUIIMEHTA TeTIonepeadn

OTBeTHI:

VYBeNMM4NTh MEHBIINH U3 ABYX KO3(D(UIIMEHTOB TEIIIOOTAAYH

Ocy1iecTBUTh OpeOpeHe CTEHKH CO CTOPOHBI MEHBIIEr0 KO HUIMEHTa TeTIIO0TIauH

Ocy1iecTBUTh OpeOpeHe CTEHKH CO CTOPOHBI 0OJIBIIIEro K03 uimenTa TeriooTaqn

Bepusriit otBet: OcyniecTBUTh OpeOpeHne CTEHKH CO CTOPOHBI OoJbIIero ko3ddunnenra
TEIUIO0TAAYH

4.Kakue TemnooOMEeHHUKY Ha3bIBalOT CMECUTEIbHBIMU (KOHTAKTHBIMU)?
OtBeTsl:

Teri000MeHHUKHN B KOTOPBIX TEILJIO- ¥ MACCOOOMEHHBIE MPOIIECCHI POTEKAOT MPH HEMOCPEICTBEHHOM
KOHTAaKTE TEIIOHOCUTEIIEH.

Anmnaparsl, B KOTOPBIX I'PEIOIIMI U HArpEeBAaEMblil TEMJIOHOCUTEINHN Pa3/ieiIeHbl APYT OT ApYyra CTCHKOH.

AHHapaTI)I, B KOTOPBIX FOpH‘{I/Iﬁ nu XOHOHHBIﬁ TCIUIOHOCHUTECIIN TOOYCPECAHO OMBIBAIOT OJIHY U TY K€
ITOBCPXHOCTH HEKOTOPOIr'o TCJIa 4€PE3 ONPCACIICHHBIC TPOMEKYTKHN BPEMCHU.

Bepnplii otBeT: Tena000MEHHUKH B KOTOPBIX TEIUIO- U MacCOOOMEHHBIE IPOLIECCHI
IIPOTEKAIOT NIPH HETIOCPEICTBEHHOM KOHTAKTE TETNIOHOCUTEINIEH.
5.I1pu KOHJIEHCAIMK CYXOT0 HACHIIIEHHOT O Tlapa Ha TOPU30HTAIbHON TpyOKe, P YBEIUUYEHUU
Pa3HOCTH TeMIIepaTyp HACHIEHUS U CTEHKH, KO3 PULIMEHT Tem1o0TAaun:
OTBeThI:

VYBemnunuBaeTcsa

YMeHbIIaeTcs

He n3mensercs

BepHslit oTBeT: YMeHbIaeTcs
6.ITpu my3bIpbKOBOM KUIIEHUH KUJIKOCTH Ha MOBEPXHOCTH FOPU30HTAILHON TPYOKH, PU
YBEJIMYEHUH PA3HOCTH TEMIIEPATyp CTEHKU U HACHIIEHUS, KO3 (UIUEHT TEMI00TAaYN
OtBeThI:

VBenuuusaercs

YMeHbIIaeTcs

He usmensercs
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Bepnsiit otBeT: YBenuuuBaercs
7.11pu TepMOrpaBUTALlMOHHON KOHBEKIUH KMIKOCTH BJIOJIb BEPTUKAIBHON IIOBEPXHOCTH, IIPH
YBEJIMYEHUH PA3HOCTH TEMIIEPATYpP CTEHKH M >KMJIKOCTU Ha YIaJ€HUU OT CTCHKHU,
KOX((UIIMEHT TETIO0TAaYN

OTtBeTsI:
YBenunuupaercs
YMeHbIaercs
He u3zmensiercs

Bepnbsiii otBeT: YBenuuuBaercs
8.I1pu ABMKEHUU KUAKOCTH BAOJIb TOPU3OHTAIHLHON MOBEPXHOCTH, NPU YBEJIMUYEHUH CKOPOCTH
TEUYECHUS KUAKOCTU (JITaMUHAPHBIN PEKUM TeueHUs ), KOAOULIUEHT TeII00TAAYU

OTBeThI:

VYBenuuusaercst
YMeHbIIaeTcs
He usmensercs

BepHsiii oTBeT: YBenuuuBaercs

2. Komnerenuust/Uuaukarop: NJ1-2omk-¢ Boimonuser namMepenust pu3nveckux BEIHUUH,
o0OpabaTbkIBacT pe3yJIbTaThl U3MEPEHUH M OICHUBACT ITOTPEITHOCTh

Bonpocel, 3a1anns
1.OCHOBHBIE TIOJIOKEHHUS TETIONPOBOIHOCTH: TEMIIEPATYPHOE T10JIE, TPATUESHT TEMIIEPATYPHI,
3akoH Dypbe TEIIONPOBOJHOCTH, KOAPPHUIHUEHT TEIIONPOBOAHOCTH.
2.®Ou3uKo-MaTeMaTu4eckas (POpMyITHPOBKA 3a/1a4 TEIUIOMPOBOAHOCTH (00muii ciyyqaid). 1Y
(muddepenanbHOE YpaBHEHUE) TEMJIONPOBOIHOCTH , YCIOBUSA OJJHO3HAYHOCTHU (KpaeBble
YCJIOBHSI 3aJ[a4H).
3.KpurepuanbHble ypaBHEHHs] KOHBEKTUBHOTO TemI000MeHa. PU3NYECKUN CMBICIT
TIOJTY9YEHHBIX Oe3pa3MepHBIX KPUTEPHUEB.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA
1.Ykaxure ypaBHEHHUE 1OI00Ms, OMTUCHIBAIOIIEE TPOIIECC TEIII000MEHa MPH CTAIIMOHAPHOM
pexume cBOOOIHOM KOHBEKIUH
OTBeThI:
a) Nu =f (Re, Pr)
6) Nu = f (Pe, Fo)
B) Nu = f (Re, Gr)
r) Nu = f (Re, Pr, Gr)
1) Nu = f (Gr, Pr)
Bepnpiii otet: 1) Nu = f (Gr, Pr)
2.Kakoe 13 npuBeIeHHBIX YPaBHEHUH OMUCHIBAET MPOLIECC TEMIO0OMEHA MPHU BBIHYKACHHON
KOHBEKIIHH U CTAIlHOHAPHOM peKuMe?
OtBeThI:
a) Nu =f (Re, Pr)
0) Nu = f (Pe, Fo)
B) Nu = f (Re, Gr)
r) Nu =f (Re, Pr, Gr)
1) Nu = f (Gr, Pr)
Bepngiii otet: ) Nu = f (Re, Pr, Gr)
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmukuy 6bINOJIHeHUs 3HaHus: J]0CTaTOYHO TIOJTHBIN OTBET Ha KaXKIIbIH
TEOpeTUIECKHil Borpoc. [IoTHOCTRIO pelIeHHas 3a/ja4a ¢ IPABHILHBIM OTBETOM U TpadudecKoi
UHTEpIpEeTAIMeH pelIeHuUs

Ouyenka: 4
Huoicnuii nopoe evinonenus 3a0anus 6 npoyenmax. 65
Onucanue xapaxmepucmuxu ebinoneHus snanus: OTBET Ha KaXKJbli 1OCTABJICHHBIN
TEOPETUUECKHI BOIIPOC C IOCTATOYHBIM PACKPBITHEM TEMbI. 3aaua, peléHHas IPaBUIbHO C
rpaduyueckoit HHTepIpeTanueil, UMEIIIel HECYIIIECTBEHHBIE HEIOCTATKH

Ouenxa: 3
Huoicnuti nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu 6vinoHeHus snanus: He moaHBIA OTBET HA Ka)/IbIil OCTaBICHHBIN
BOTIPOC, TUOO OTCYTCTBHEM OTBETA HA OJIMH U3 BONPOCOB. 3a/1a4ya ¢ MPaBWIBHBIM OTBETOM, HO O¢3
rpapUUeCcKOi HHTEPIPETAIIMU PEIICHUS.

1I1. IIpaguna évicmasnenus umo2o80i OyeHKu no Kypcy

HTorosas oreHkKa = OIleHKA 3a TeKYH_[Hﬁ KOHTPOJIb X 0,4 + OlICHKa 3a HpOMe)KYTO‘lHHﬁ KOHTPOJIb X
0,6

28



