MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagienue noaroroBku/cnenuajabHocth: 13.03.03 DHeprerudeckoe MANIHHOCTPOEHHE
HaumenoBanue o0pa3oBaTeibHOoii mporpaMmmsbl: KoTJibl, kamepsl cropanus u naporeseparopst AJC
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajlaBpuaT

®opma o0yuenusi: Ounas

OueHovHbIe MaTepHAJIbI
10 JMCUUILTHHE
TepmoanHaMuKa ¥ TENJI0- © MACCOOOMEH

MockBa
2024



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnageneu ExxoB E.B.
Pa3zpaboTunk Waermwbnrarop |R6B0daas8-YezhovYevV-d05cai2a E.B. ExoB
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

P%]KOBOI[HTGHB w f CseneHwa o snagenbuye UM M3K K A
00pa3oBaTCJIbHOU i) Branenel Mnewatos K.A. oh R
pOorpaMMel - Mol - Waewmagmarop ___RD02eb276-PleshanovkKA-9092810 IImemanoB

) MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

w f CseneHwa o snagenbuye UM M3K K A

3aBenyromui . . g Brageneu Mnewanos K.A. .
BBINyCKAIOIeH Kaheapoun * Mo - Naerbmraop  RO0D2eb276-PleshanovKkA-9092810 ITnemanos




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 CniocoGeH MpUMEHSTh B pacyeTax TeOPETHUYECKHUE OCHOBBI pab0YHX MPOIIECCOB B
HHEPreTUUECKUX MAalllMHAX U yCTaHOBKAaX
N/I-1 leMOHCTpUpYET IOHUMAHUE OCHOBHBIX 3aKOHOB TEPMOJMHAMUKH, BBIIOJIHSAET PACUEThI
OCHOBHBIX IIOKa3aTesned TEPMOAMHAMMUYECKUX LIMKJIOB U IIPOBOJIUT aHAJINU3 UX
s exTuBHOCTH
N/I-3 JleMoHCTpHpYET MOHMMAaHNE OCHOBHBIX 3aKOHOB M CIIOCOOOB MEPEHOCA TETIOTHI U
MAaccChl, IPOBOJUT UCCIICIOBAHMS U PAcUeT MPOIECCOB TEMIOMACCOOOMEHA B COOTBETCTBUU C
3a1aHHOW METOJUKON

2. OIIK-6 CriocobeH npoBOAUTh U3MEpPEHUs (PU3MUECKUX BEINYMH, OMPECNIAIONINX padoTy
HHEPTreTUUYECKUX MAIIUH U YCTAHOBOK
NJI-1 JleMoHCTpUpPYET 3HAHUE €IUHUIL] U3MEPEHUS (PU3MUECKUX BEIHMUYUH, OCHOBHBIX METO/IOB
WX U3MEpEHUs
WJI-2 Beimonnsier u3mMepeHus: Gu3nyecKux BeITUYnH, 00padaThiBaeT pe3yabTaThl U3MEPEHU
Y OIICHUBAET MOTPEITHOCTh

K BKJIFOYACT:
AJISI TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: 3aniuTa 3a1aHus
1. 3ammTa naboparopuoi padbotsl Nel7 (KosmnokBuym)
2. 3ammra 1aboparopHbIx padboT Ne 1-4 (TectupoBanue)
3. 3amuTa ogHoM u3 nabopatopHbix paboT Nel, Ne2, Ne3, Ne30, Ne36 (KosmokBuym)
4. 3amura oiHOM U3 MadopatopHbIx padoT Nel3, Ne32, Ne37, No7, Ne9, Nel1( (KommokBuym)

®Popma peanusaimu: [lucsmennas padbora
1. KontponbHas padota "TenaonpoBoiHOCTh, KOHBEKTUBHBIN TEMI000MEH, TEMII0O0OMEHHbIE
annapatsl" (KontponbsHas pabota)
2. KonrtposbHas pabdora « TermnooOMeH mpu (ha30BbIX Mepexo1ax, TEMI000MeH U3ITydYeHHUEM»
(KontponpHas pabota)
3. KonrponbHas pabota Nel.l. PacueT TepMoiMHAMHUECKUX MPOIIECCOB UEATBHOIO Ta3a ¢
Y4E€TOM 3aBUCHMOCTH TETUIOEMKOCTH ra3za oT Temmneparypsl. KontponbHas padota Nel.2.
Omnpenenenne TEpMOAMHAMUYECKUX CBOMCTB U pacyeT 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

Bec KM:
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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:

15

15

15

15

20

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 | OCHOBHBIE 3aKOHBI tabmuiy BTU u MOU (Pemenne 3ana4)
3aKOHOB  TEPMOAMHAMUKH, | TepMOauHAMUKU U ycinoBust | KonrposnbHas pabora Nel.l. Pacuer TepMoiMHAMUYECKUX MTPOLIECCOB
BBIIIOJIHSIET pacyeTsl | UX IPUMEHEHUs WJI€abHOTO Ta3a C YYETOM 3aBUCUMOCTH TEIJIOEMKOCTH Ta3a OT
OCHOBHBIX MoKasaTeliel | MeTO/Ibl pacyeTa temriepatypbl. Kontposnbsnas padora Nel.2. Onpenenenue
TEPMOIMHAMUYECKUX TEPMOJIUHAMUYECKUX TEPMOJIMHAMHYECKUX CBOMCTB M pacyeT MpOLECCOB BOAbI U BOJSHOIO Mapa

[IUKJIOB Y TIPOBOJIUT aHAIU3
ux 3G HEeKTUBHOCTH

MPOIIECCOB MICATTLHOTO U
peanbHOro ra3

VYMeTs:

aHAJIM3UPOBATh, BHIOMPAThH U
MIPUMEHATHh METOJIbI pacyeTa
OCHOBHBIX XapaKTEPUCTUK
TEPMOIMHAMHYECKUX
IIUKJIOB XOJIOIMIIbHEIX,
TEIIOCUJIOBBIX U
TEIMJIOHACOCHBIX YCTaHOBOK
CaMOCTOSITENILHO BBIOMPATH
Y IPUMEHATHh METObI
pacuera
TEPMOIMHAMUYECKUX
CBOWCTB MII€aJIbHOTO 1
peanbHOro rasa

MIPUMEHSATHh OCHOBHBIE
MOHSATHUS, TEPMUHBI U
3aKOHBI TEPMOJMHAMUKH IS

(KontposnbHas 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)




onucaHus (PU3NIECKUX
MIPOIIECCOB, MTPOUCXOJISIIIX
B TEXHUYECKOM
000pyI0BaHUU

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
OCHOBHBIC ITPUHITUITHI
TEIIOMaccooOMeHa 1
METOJIbI MATEMATHIECKOTO
MOJIETTUPOBAHUS
TEIJIOMacCOOOMEHHBIX
MIPOLIECCOB U YCTAHOBOK
METOJIMKH pacyuera
TEII00OMEHHBIX anmnapaToB
TOC, ADC u npuHIMIBI 1
METO/Ibl UHTEHCU(UKALIUN
TETUTONIEpEIavuH

METOJIMKH pacuera
MPOIIECCOB
TEIUIONPOBOAHOCTH B
3J€MEHTaX KOHCTPYKIIMIA,
TEIIOMaccOOOMEeHa MpH
CBOOOJTHOM M BBIHYXICHHOM
KOHBEKIINH, ABYX(a3HOTO
TeminoMaccooOMeHa,
paAralMOHHOTO
TerI000MeHa

YMeTs:

CaMOCTOSITEIIHO CTaBUTh U

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)




peniarth 3a1a4n
TEIUIOTHIPABIHYCCKUX
HpOHeCCOB N1 BBIIIOJIHATH
YHCIICHHBIC PACUCThI
pa3pabarbiBaTh
KOMITBIOTEPHBIC MOJICITH
TeHHOFI/II[paBJII/I‘IeCKI/IX
IIPOLIECCOB
CaMOCTOSTEIHHO
aHAJIM3UPOBATH MPOLIECCHI
TemiomMaccooOMeHa u
MPUHUMATh ONTHMAJIbHBIC
pelIeHus Ipu
KOHCTPYUPOBAaHUH U

JKCILTyaTaluu
TEIMIOMAacCOOOMEHHHOIO
000pyI0BaHUS
OIIK-6 N-lonk-s JemoHcTpupyeT | 3HaTh: KonTtponbHas pabora "TemnonpoBoAHOCTb, KOHBEKTUBHBIHN TEMI00OMEH,
3HAHUE EIWHUI U3MEPEHUS | OCHOBHBIC HCTOYHUKHU termooOMenHbie anmapatsl” (KortponsHas paboTa)
bu3nueckux BEJIMYMH, | THPOPMALIUHU O KonTtponbHas padorta « TernmooOMeH npu (a3oBbIX nepexonaax,
OCHOBHBIX  METOJIOB  UX | TEIUIO(PU3UUYECKUX terooomMen usnydennem» (Kontposnbhas paborta)
WU3MEpPEHUS CBOMCTBAX TEINIOHOCUTENIEH
YMers:
M0JIb30BaThCs CIIPABOYHBIMU
JAHHBIMH TETUTO(PU3HIECKIX
CBOWCTB pabo4ux Ted U
TEIJIOHOCHUTENEH
OIIK-6 N-20mx-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

BEJIMYUH, 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 KoHTpPoIBLHOrO 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 UICAJIBHBIX Ir'a3ax C UCIIOJIb30BaAHUCM Ta6JII/III TepMOIII/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

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHuE BBIMIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BBIOIHEHO

KM-2. Koutpoabnas padora Nel.1. Pacuer TepMoANHAMHYECKHUX IPOLIECCOB
HIeaJIbHOI0 ra3a ¢ y4eToM 3aBHCHMOCTH TeIVIOEMKOCTH ra3a ot Temnepatypsbl. KonTpoabHast
padora Nel.2. OnpenesieHue TepMOAMHAMHYECKHUX CBOMCTB U pacyeT MpoueccoB BOAbI
BO/JSIHOTO Mapa

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KonrponsHas padbora

Bec koutposabHoro meponpusitusi B BPC: 30

IIpouenypa mnpoBegeHHsi KOHTPOJbLHOr0 Meponpusitus: I[lpoBepka pemeHus 3agad B
KOHTPOJIbHOM pabore

KpaTKOC CoA€cpiKaHMuE 3alaHUA:
Pemienue 3agay ¢ pacucToM MMpouecCCOB B UJCATIBHBIX I'a3ax. Pemenue 3agad ¢ pacucToM

MponeccoB B BOAC U BOJASIHOM IIape

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: OCHOBHBIE 3aKOHBI 1.1.0,1 kr. AByokucu yriepoja npu aasienuu 7*1075 Ila
TEPMOJAMHAMUKHA U YCIOBHS HX 1 HavainbHOU Temneparypoil t1 = 1112 OF pacmmpsrores
IIPUMEHEHUS nosutponHo 1o nasienus 0,25 MIla. Onpenenutsb

M3MEHEHHE BHYTPEHHEH SHEpruM ra3a, COBEpIICHHYIO
paboTy 1 KOMM4ecTBO TEIUIOTHI. [Toka3aTenb MOIUTPOIBI
n=1,12

2. HauanwHoe cocrosinue mapa: P1 =5 6ap; X =0,9. Ilap
pacmupsieTcst u3oTepMuiecku 10 nasieHus 0,5 6ap.
Haiitu t, q, 1, Au. IIpencraButs nporecc B PV, HS, TS -
Tuarpammax

2.1. IByokucs yriepozaa npu gasiennu 0,98692 atm
3aHMMaeT 00BEM

0,3 M3 . HauaneHas Temneparypa raza tl = 68 OF.
Onpenenutsb

KOJIMYECTBO TEIUIOTHI, KOTOPOE HAJI0 3aTPATUTh IS
n300apHOTO

paciupenus raza 10 oobeMa 1 M3 U coBepIIEHHYIO
ra3oM pabory.

2. BonsHoii nap pacmupsieTcst B TypOuHe aginadaTHO U
o0paTtumo ot

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

paboty TypOHMHBI B pacueTe Ha 1 KI' MPOXOISIIEro mapa.
[IpencraButh

nporiecc B PV, HS, TS - nuarpammax.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3a0anus 6 npoyenmax. 65
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouIo" BICTaBISETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 33124

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIETBOPUTEIHLHO" BHICTABIISCTCS
€CITU 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-3. Pacuernoe 3axanue 1.2. Pacuér nuk/a cMecu uaeajbHbIX ra3oB B 5 mpoueccax

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoABLHOr0 MeponpusiTus: Pacuerno-rpaguyeckas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHusi KOHTPOJBLHOro0 MeponpuaTus: IIpencrasieHrue pe3yabTaToB pacuéra B
penaktope Word

KpaTkoe cogep:kanune 3a1aHus:
Pacuér [UKJIa U3 IIATHU MTPOLCCCOB SaHaHHOﬁ CMECH UJCaJIbHBIX I'a30B

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

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/KMOJTb

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

HI/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. Paccunrate mapameTpsl coctosiHus (p, v, T) u
DyHkmu coctosHus (U, h, $) B KaXK10i TOYKE ITUKIA

1. Temnory, paboTy, U CPETHIOI0 TEMIIEPATYPY MTOABOA
TEIUIOTHI B KaX/IOM MPOIIeCce
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3. Tepmuueckuii KI1JI nuxia

4, [TocTpouTs TAOIUITY COCTOSIHUH H
Tabumiry mporeccoB (Au, Ah, As, 1,q, T)
5. Iuxir B Macmtabe B p-vu T-S — quarpaMmmax

Jlnst pacu€ra SHTPONUK MPUHATH HadaIbHBIC ITAPAMETPBI
p0=0,1 Mma, T0=273,15 K

Ji1st BRIYEpUMBAHUS IIUKJIA, IIPU HEOOXOAUMOCTH,
HanecTn mpoMeKyTOYHbIE TOYKH.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHka "Xopouo" BEICTaBISAETCS €U
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BBICTABIISCTCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-4. KoutpoabHas padora Nel.3. Pacuer npoueccoB B Cy’KMBAIOLIHUXCS COIIAX U
comiax JlaBans.

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KoutponsHas padora

Bec kouTposbHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeneHusi KOHTPOJBHOIO Meponpustus: IIpoBepka oTBETOB Ha 3ajadu B
KOHTPOJIbHOM pabore

KpaTkoe conep:kanue 3a1aHus:
Pemenue 3a1a4 ¢ pacueToM IMPOIECCOB UCTEUEHHS M APOCCEIUPOBAHHNS Ta30B M IAPOB.

Pemenue 3anay ¢ pacuerom uukinos I'TY u IITY

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb:  NPUMEHATH  OCHOBHBIE 1.1.Bo3ayx ¢ HadanbHO# ckopocThio wl = 250 M/c ipu
MOHATHS, TEPMUHBI M  3aKOHBI nasnenuu pl = 1,0 MIla, maccoBoMm pacxone 0,4 kr/c u
TEPMOJAVHAMUKHA JUI  OIMUCAHUsA temneparype tl =350°C BbiTekaer uepes

bu3HIeCKUX MTPOIIECCOB, CY>KUBAIOIIeecs COIUIo B cpeny ¢ AaBinenueM pcp = 0,25
IPOUCXOJAIMMX B TEXHUYECKOM Mlla. OnpenenuTs CKOPOCTh UCTEYEHUS BO3IyXa U
o0opynoBaHUU IJIOLIA/1b [TOMEPEYHOI0 CEUEHUS Ha BBIXOJIE U3 COILIA,

eciu ckopocTHO# koappurment ¢ = 0,90. Ipu pemenun
BOCITOJIB3YHTECH TaOII.

2.0Onpenenuts BHyTpeHHUM KIIJ[ 1 nelictBurensHyro
MotHocTh ['TY ¢ paGounm Te0M CO CBOMCTBaMH
BO3/yXa, paboTaroIel 0 pereHepaTUBHOMY LIUKITY
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Bpaittona. C mapameTpamu Ha BXoJie B KoMipeccop: pl =
0,1 MIIa, t1 = 15 °C, cTenneHb NOBBIIICHHS TaBJICHUS B
komrpeccope =9, crenens pereneparuu op = 0,85
TEMIIEpaTypa Ha BBIXOJIE€ U3 KaMepbl cropanus t3 = 1150
°C., pacxon raza uepe3 Typouny G = 500 1/4ac, a
BHyTpeHHue otHocurenbHbie KITJ[ Typouns: n0iT = 0,94,
kommpeccopa noiK = 0,8

2.

1.Boasnoii nap npu gasnenuu P1 =4 Mlla u temnepatype
t1 =400 °C moctymaet K

CY>KMBAIOIIEMYCS COILTY C Ha4allbHOUW CKOpocThio wl = 150
m/c. JlaBrieHue 3a coriom

Pcp. = 2,4 MlIla. Onpeneauts CKOPOCTh UCTCUCHUS U

pacxo napa, eciu IUIoNab

BBIXOJIHOTO ceueHus coruia 2 = 4 cm2

2.0npenenuTs NeUCTBUTEIBHYIO MOITHOCTE [ TY ¢
pabovrM TEIOM CO CBOWCTBAMHU

BO3/yXa, paboTaromeii 1o OOBIKHOBEHHOMY IIHAKITY
Bpaiitona. C mapamerpamu Ha

Bxojie B kommpeccop: t1 =20 °C, cTeneHb MOBHIIICHHUS
JIABJICHHUA B KOMTIpeccope P =

12, TemMnepatypa Ha BbIXOJ€ U3 KaMepbl cropanus t3 = 1150
°C, ecnu pacxo Bo3ayxa

Ha Bxoje B komnpeccop G =450 1/4ac, a BHyTpeHHUN
otHOcUTeIbHBIN KII]]

ycranoBku 10i = 0,95

3

1.Bo3nyx npu gasnenuu 2,4 Mlla u temnepatype 500 °C
MOCTYTAET K CY)KHBAIOIIEMYCsl

cormty. JlaBnenue 3a coriom Pep = 1,2 MlIla. Onpenenuts
CKOPOCTb UCTEUEHHUS, €CITH

CKOpocTHOH Kod(unmeHT coruta ¢ = 0,96.

Onucanue MKAJbI OLEHUBAHUS :

Ouenka: 5
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 65
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JJIsI pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3a0anus 6 npoyenmax: 55
Onucanue xapakmepucmuku évinoanenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO
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Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHKa "HeyI0BIETBOPUTEILHO'" BBICTABIACTCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-5. Koutpoabnas padora Nel.4. Pacuer TepMOANHAMUYECKHX LUKJIOB
NapOTYPOMHHBIX U ra30TyPOMHHBIX YCTAHOBOK

®opmbl peanauzanuu: [lucemennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpossHas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHHsi KOHTPOJBLHOIO MeponpuaTusa: CTyACHTY Ha NPaKTUYECKOM 3aHATHU
BbIJIa€TCS MHAMBHUAyalIbHAsA 3a1a4a. Ha pemienue 3agaun orBoaurcs 45 MuH.

Kpatkoe cogepixanue 3a1aHusi:
OnpenenuTth mapamMeTpbl SHEPTETHICSCKON, XOJIOAHMHOMN U TEIJIOHACOCHON YCTaHOBOK

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTh: aHaNIU3UPOBaATh, BHIOUPATH 1.0Onpenenuts Tepmudeckuiit KITJ[ u moutHOCTH

U TPUMEHATh METOABl pacyera NapoTypOMHHOMN YCTaHOBKH, C IPOMEKYTOUHBIM

OCHOBHBIX XapaKTePUCTUK IeperpeBoM mnapa, ecii pacxos napa 750 1/4ac,

TEPMOIMHAMHYECKUX LIUKJIOB napaMeTpsl Iapa Ha BX0JIe TypOUHBI BEICOKOTO JIaBJIECHUS

XOJIOAWIBHBIX, TEIUIOCUJIOBBIX U P1 =20 MIlIa, tl1 = 560 °C, nap Hanpasisercs B

TEIUIOHACOCHBIX YCTAHOBOK IIPOMEKYTOUHBIN neperpenBaress npu gasienuu PIIIT =
2,5 MIla u neperpeBaercs no temmnepatrypsl Pa = 540 °C.
Jasnenue B konjaeHcarope P2 =4 klla

OnucaHue MKAJbI OLleHUBAHUS

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

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

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJlaHU€E BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIIECTBEHHO HE BHITIOJTHEHO

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

®opMmbl peau3anum: 3aIuTa 3aJaHUsA

Tun KOHTPOILHOTO MeponpusaTHs: TecTupoBaHue

Bec koHTposbHOrO0 Meponpusitusi B BPC: 10

IIpoueaypa mnpoBeaeHHsi KOHTPOJBLHOIO MeponpusTusi: IIpoBepka OTYETOB O BBITOJIHEHUHU
nabopaTopHoii paboThl. TecTupoBaHue 3HaHUI
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KpaTkoe conep:kanue 3a1aHus:

OTBeThI Ha TECTOBBIE BOIIPOCHI 110 pa3jiesly TEPMOANHAMHUKH, COOTBETCTBYIOIEMY paboTe
1ocje MpeaBapUTEeNIbHON c1aun 0TuéTa 0 padore

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: METOAbI pacucra
TCPMOANHAMHWYCCKUX IMponeccoB
HOCAaJIbHOI'O U p€ajlbHOI'O I'a3

1.Cocrosinne SF6 3agano napamerpamu T = 310K, p =30
oap.

OnpenenuTts 3TO COCTOSHUE, UCIIONB3Ys TaOIUILy
TEPMOJIUHAMHUYECKUX CBOUCTB SF6 Ha uHUM
HACBILICHUS

2.I1o xaxoi popmMyse MOKHO BEIYUCIUTH TEIUIOTY
M30TEPMHUUYECKOTO MpoIlecca peaqbHOro rasa, eciiu
MIPOILIECC MPOUCXOAUT B 001acTH BIaxkHoro napa? 1) q =
0; 2) RTIn(p1/p2); 3) RTIn(v2/vl); 4) g=u2-ul;5)q=
h2 - hl

3.IIpu pactmpenun 10KT uaeanbHOTO ra3a COBEPILASTCs
pabota, paBHas 20k/[x. [Ipu aTom K rasy u3BHe
noasoauTcs 40x/>x TETIIOTHL, a €ero TeMIeparypa
noBbImaercst Ha 5°C. Onpenenure CpeaHIO
TEIJIOEMKOCTb CN 3TOT0 IPOLECCa U CPETHIOO
M30XOPHYIO TEIUIOEMKOCTh CV T'a3a, BHIPA3UTE UX B
k/x/(xkr-K) 1 BBeauTe 3TH 3HAUCHUS

4.Ilpu cxxatun 10KT neabHOTO ra3a 3aTpauynuBaeTCs
pabora, paBHas S0x/x. [Ipu aTom OT ra3za oTBoAUTCA
20k /[ TemnoThI, a ero TemrepaTypa MoBbIIIAeTCS Ha
5°C. Onpenenurte CpeaHIO TEIIOEMKOCTh CN 3TOTO
MpolLiecca M CPEIHIOK N30XOPHYIO TEIIOEMKOCTh CV
rasa, Belpasute ux B K/ x/(kr-K) u BBequTe 3TH 3HAUCHUS

5.

1.  yBemuumrcs

2.
Kak u3menurcs nzobapHas
YMEHBITTUTCS
TEMJI0EMKOCTb BIQKHOTO BO3lXa PH | 5 OCTAHCTCS
YBEJIMYCHUH €T0 OTHOCUTEIHLHOM HOHAMEHHLIM
BIA)KHOCTH ¥ HEU3MEHHOM 4
TemrepaTtype? O THO3HAMHO
OTBETUTH HEIBH3S
6.
1.  yBemuuurcs
2.
Kak u3MeHHUTCS INIOTHOCTD BIIAKHOIO
R YMEHBITTUTCS
03/lyXa IIpU YBEIUUYECHUH €T 3 OCTAHCTCS
BJIArOCO/IEp>KaHUsl U HEU3MEHHOM
9 HEU3MCHHBIM
remriepatype: 4 O0JIHO3HAYHO
OTBETUTH HEJIb3S

7.Yemy Oyzmet paBHO JaBieHHE Bo3ayxa P2 Ha BbIXoje U3
CY>)KMBAIOIIEr0Cs COIJIa, €CJIM Ha BXOJIE B COILIIO
nasnenue P1 = 1MlIla, ckopocTs Ha Bxoz€ B corio wl =
10 M/c, naBnenue cpenbl 3a coriom Pcep = 0,6 MITa?
Bapuants! oTBeTa:

| p2 =pep |
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p2 = pKp
p2=pl- Bxp 2
p2 =pl-Bxp
p2=pl
Olmcalme HIKAJIbI OLICHUBAHUA .
Ouyenxa: 5

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHCHO B TTOJIHOM 00beME WIIH BBITIOJHEHO MPEHMYIIECTBEHHO BepHO (Oaut He Hike 4,5)

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJILIITMHCTBO BOIIPOCOB PACKPHITO (01 HE HIDKE 3,5)

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu gvinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEHLHO" BHICTABIISCTCS
€CITY 3a/IaHue NMPEUMYILECTBCHHO BBITIOJIHEHO (0aut He Huxe 3,0)

Oyenka: 2
Onucanue xapaxmepucmuxu 8blnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISAETCA
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MTPEUMYILIECTBEHHO HE BBIOIHEHO

S cemecTp

KM-7. PacueTHoe 3aqanue

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpapuueckas pabora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeaeHHsi KOHTPOJBHOIO MepomnmpusaTHs: PemieHne 3agad  Ha  TEMBL
"HecTanronapHasi TEIJIONPOBOJHOCTh B Telax KoHeuHoMl ¢opMmel", "Pacuér TemmepaTypsl
TEIIOHOCHUTEJS, M10JIaBAeMOI0 MOTPEOUTENIO C UCIOIb30BAHUEM PA3IMYHBIX TEIIOM30ISIIMOHHBIX
MmatepuaioB", "Pacdy€r pexynepaTUBHOro KoHieHcaTopa"

Kpartkoe cogep:xxanue 3aganus:
Paccunrath TermmooOMeHHBIN amnmapar ¢ 3aJaHHOW KOH(pUTYpaIuei U mapaMmeTpaMu rperorieit

Y HarpeBaeMou cpex

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTb:  OCHOBHBIE  HCTOYHUKHU 1.Pemenust @ypbe B 3ajjauax HECTALIMOHAPHOM
HAyYHO-TEXHUUYECKOMN TEIUIONPOBOAHOCTH JIJISl T€JT KOHEUHOU (popMbI
uHpopMauu 0 HOBBIX

pa3zpaboTKax B obnactu

TEIIOMaccoOOMeHa

YMers: pa3pabaTbiBaTh 1.Paccunrars Temnootaauy misa 10-psiaHoro myyka Tpyo
KOMIIBIOTEPHBIE MOJIENHN B FOPU30HTAILHOM KOHJIEHCATOPE MPH ITONIEPEUYHOM
TEIUIOTHIPaBIMYECKUX MPOILIECCOB o0TeKaHuu

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 85
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Onucanue XapakmepucmuKu 6blNOJIHEeHUsl 3HARUA!

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuky 6bINOJHEHUsL SHAHUL:

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuky 6bINOJHEHUSL SHAHUA

Ouenka: 2
Onucarnue xapakxmepucmuxu 8bINOJIHEHUS. SHAHUSL:

KM-8. Kontposabnas padora "TenjonpoBogHOCTh, KOHBEKTUBHBII TeNJI000MeH,
TenJio00MeHHbIe annaparbl'

®opmbl peasusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec xouTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHnss KOHTPOJIBLHOIO MeponpuATHA: Pelenue 3anau

KpaTKOC CoA€cpKaHUuE 3alaHUA:
BreinmoaHuTh pacqéT TEMI000MEHHOI0 allriapara 110 3aJaHHbIM ITapaMCTpaM. Paccuurats Temnio-

TU/IPABIMYECKHUE XapaKTEPUCTUKU TETIJIO0OMEHHUKA

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: METOAUKHU pacuera
TeriooOMeHHbIX amnmnaparoB TOC,
ADC u mnpuUHIMIBI U METOMbI
WHTEHCU(HUKAIIUH TETIoNepeaayu

1.IloHsTHE THAPOAMHAMUYECKOTO U TEIIIOBOTO
IIOIPaHUYHBIX CIOEB

3HaTh:  OCHOBHBIE  HCTOYHHKHU
uH(pOpMalUK O TeMI0(PU3UIECKIX
CBOMCTBAax TEIJIOHOCUTEIIEH

1.Kak uzmensercs cpequuii ko3 PUIMEeHT TemiooTaaun
IIPU YBEIMUYEHUH CKOPOCTH OOTEKaHUS IIMIIMHAPHUUECKON
MTOBEPXHOCTHU

YMeTh: CaMOCTOSATCIIbHO
AHAJIN3UPOBATH IMpONECCChI
TeIIOMaccooOMeHa M MNpUHHUMATDH

1.PaccuntaTh CKOPOCTh IBUKEHHUS BO3/1yXa B
o0OorpeBaemoii TpyOe, eciu TeMieparypHblil Harop 10
IpajycoB, INIOTHOCTh TemioBoro notoka 5000 Br/m2,

ONTHUMAaJbHBIE  pElICHUs  IIpHU pH JUIHe TpyOs! 1 M, e€ nuamerpe 20 MM 1
KOHCTPYMPOBaHUU U TemIeparype ooTekaromiero Bozayxa 20 rpaaycos
AKCIUTyaTallu

TEIIOMAacCOOOMEHHHOTO

000pyTIOBaHUS

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 85
Onucanue xapakxmepucmuku bINOIHEHUS] SHAHUSA

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuku 6bINOIHEHUS SHAHUSA:

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 60
Onucanue xapakxmepucmuxu bINOIHEHUS] SHAHUSA:
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Oyenka: 2

Onucanue XapakmepucmuKu 6blNOJHEeHUsl 3HAHUA.

KM-9. KoutpoJsbHas padora « Tensioo0mMeH npu (pa3oBbIX nmepexoaax, Tenjaooo0MeH

H3JTYYCHHUEM)

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa mnpoBegeHMsi KOHTPOJLHOIO0 Meponpusitusi: PemnieHue 3amay Ha OIpezesieHHe
Ter1000MeHa IpU KOHICHCALUU, KUTIEHUH U [IPH U3JTy4YEeHUU

KpaTlcoe Cod€cpiKaHUuE 3alaHUA:

PaccunraTh KONMYECTBO KOHJEHCATAa HA BEPTUKAIBHBIX U TOPU3OHTAIBHBIX IOBEPXHOCTSIX.
Paccunrath nporeccs! TeI00TAa4u pHU ITy3bIPbKOBOM U IUIEHOYHOM KUIIeHHH. Paccunrarth
COOTHOULICHUSA MEXAY TEIJIOBBIM II0OTOKOM, CTEIICHBIO YEPHOTHI, JJIMHON U31y4aeMOM BOJIHBI,
K03 PHUIIMEHTaAMU U3ITYYECHUS i OTPAKEHUS, a TAKKE TEMIIEpAaTypaMu TeJ MPH JTyIHCTOM

TEII000MeEHE

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh:  OCHOBHBIC  IPUHIIUIIBI
TEIIOMacCooOOMeHa ¥ METOMBI
MaTeMaTHYECKOTr0 MOJIEIHPOBAHMUS
TEIIOMAaCCOOOMEHHBIX TPOIIECCOB
U YCTaHOBOK

1.3anucare hopmynny ams U3TydSHHs], OUCHIBAIOIIAS
3aKO0H cMelleHus Buna

VYMmerTs: CaMOCTOSITEILHO
aHaJIM3UPOBATH MPOIIECCHI
TEIIOMAacCOOOMEHa M TMPHUHUMATh

1.Haiitu TemnepaTypy ceporo M3jy4yarouiero Teja, €ciau
MaKCHMaJIbHas JJIMHA BOJHEI 0,8 MKM

ONTUMAJIbHBIE  peIleHUs  OpHU
KOHCTPYHPOBaHUU u

HKCIUTyaTalH

TEMJI0MacCOOOMEHHHOTO

o00opyoBaHus

YMeTh: CaMOCTOATENBHO CTaBUTh U 1.Paccuntarh K03()PUIMEHT TEMIOOTAAUYN ITPU
pemarb 3aJjauu y3bIPHKOBOM KHMIIEHUH B TpyOe aAuameTpom 30 MM Ha

TCIIOTUAPABIIMYCCKUX IIPOLECCOB
U BBIITOJIHATD YHACJICHHBIC pACUYCThI

y4acTKe CTaOMIM3UPOBAHHOTO TEIIOOOMEHA C
TEIUIOHOCUTETIEM JIBIXKYIIIUMCS CO CKOPOCTBIO 1 M/C mpu
naBieHuun 5 0ap

YmeTs: MOJIb30BaThCA
CIIPaBOYHBIMHU JAHHBIMU
TeTT0(U3NIECKUX CBOWCTB

pabouMx TeJl U TeTNIOHOCUTeNel

1.Haitti k03hHUIMEeHT TerI00TIauu MpU KOHICHCAIUH
napa B pereHepaTuBHOM MOJIOTpeBaTesie HU3KOTO
nasiienunst TOC, ecny 1aBieHUE MOCTYNAIOIIETO U3
otbopa Typounsl nmapa 0.143 MIla, a remneparypa
CTEHOK BepTUKaJIbHBIX TpYO 80 rpamycos, ux Beicota 4,5
M

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 85
Onucanue xapaxmepucmuku 6bINOIHEHUS SHAHUSA:

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: (0
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Onucanue XapakmepucmuKu 6blNOJIHEeHUsl 3HARUA!

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

Oyenka: 2
Onucanue xapakxmepucmuru bINOJIHEHUS. SHAHUSL:

KM-10. 3amuTra jsadbopaTopHoii padornl Nel7

®opmbl peaau3anum: 3aluTa 3aJaHUA

Tun KOHTPOJIBLHOro MeponpusaiTusi: Kommoksuym

Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeeHnsi KOHTPOJIBLHOr0 MeponpusATHs: TecTOBBIN ONpoc B ayAUTOPUHN

KpaTlcoe CoA€cpKaHMuE 3alaHUA:
HpOBeCTI/I pacqéT Imponecca TeIjiornepeadu pu 1y3bIpbKOBOM KUIICHUH B 3aBUCUMOCTH OT

TeMIIEpaTypHOro Haropa

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh:  OCHOBHbBIE  IPUHIUIIBI 1.UnTepnperupoBars popmyny JIodyHIIOBa /17151
U3MepeHus: (pU3MUECKUX BEJIUYMH, y3bIPHKOBOTO PEXKUMA KUIIEHUS

00paboTKH pe3yIbTaToB

U3MEepeHui U OLIEHKHU

HOTPENIHOCTh

VYMeThb: caMOCTOATENbHO CTABUTh U 1.BBIUHCIUTh KPUTHUYECKYIO MJIOTHOCTh TEIJIOBOTO
pemarb 3a1a4n IIOTOKA IPH JIaBJIEHUM HackleHus npu 16 Mlla
TEIUIOTUAPABINYECKUX IPOLIECCOB

Y BBITOJHSTH YUCJIEHHBIE PacueThl

Onucanue MKAJbI OIICHUBAHUA:

Ouyenxa: 5
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 85
Onucanue xapakxmepucmuxu 8bINOJHEHUS SHAHUSL:

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu 8bINOIHEHUS. SHAHUSL:

Oyenka: 3
Huoicnuii nopoe evinonnenust 3aoanus 6 npoyenmax. 60
Onucanue xapakxmepucmuky 6bINOJHEHUS. SHAHUSL:

Oyenka: 2
Onucanue xapakxmepucmuxu 6bINOJIHEHUS SHAHUSL:

KM-11. 3amura oaHoii u3 jadoparopubix padot Nel, Ne2, Ne3, Ne3(0, Ne36

®opmbl peaJu3anmu: 3alInTa 3a1aHus

Tun koHTpOILHOrO Meponpusitusi: Komoksuym

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHnsi KOHTPOJIbHOI0 Meponpusitus: [IpoBepka oT4€Ta BHIMOIHEHUS PAOOTHI.
IIpoBepka 3HaHMI IO COOTBETCTBYIOLIECH TEME
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KpaTtkoe conepxkaHue 3a1aHusi:
N3mepenne k03 UiMeHTa TerIonpoOBOIHOCTH IIOCKOTO CIIOS

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: METOAUKHU pacuera 1.®opMyIMpOBKa 3aKOHA TEIJIONPOBOIHOCTH Pyphe
IPOLIECCOB TEIUIONPOBOAHOCTH B
JJEMEHTax KOHCTPYKLUH,
TEIIOMaccooOMeHa npu
CBOOOTHOW M BBIHYXKJIECHHOU
KOHBEKIIUH, JBYX(ha3zHOro
TemomMaccooOMena,
paJualOHHOI0 TenJ000MeHa

3HaTh: OCHOBHBIC TIPUHLIHIIBI 1.MeTtob1 u3MEpeHus TEIUIONPOBOHOCTH. MeTo
U3MepeHuss (PU3MYECKUX BEIUYHH, HArpeToN HUTH

00paboTku pe3yIbTaTOB
U3MEpPEHUI U OLICHKH
MIOTPEITHOCTD

YMmeTs: CaMOCTOSITENIEHO 1.Paccuntath cpenHe-MHTErpabHbIN K03 uimrenT
aHaJIN3UPOBATH IIPOLIECCHI TEIUIONPOBOAHOCTH, €CIIH IIOMIAb INIOCKOTO CIIO0S
TEIIOMaccoOOMeHa W MPUHHUMATH uccinenyemoro matepuana f=0,01 m2; ero Tonmuna
ONTUMAJIbHBIE  PEUIEHUS  IIpHU J1=0,5 cMm, TeroBoii notok Q=50 BT mpu pazHoctu
KOHCTPYHPOBAaHUU u TeMIeparTyp 5 rpaaycos

JKCIUTyaTaIuu
TEMIOMacCOOOMEHHHOTO
000pyTIOBaHUS

Onucanne MKAJbI OIIEHUBAHUS

Ouenxa: 5
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax. 85

Onucanue XapakmepucmuKku 6blnNOJIHEeHUsl 3HARUA. HpaBI/IJ'II)HHﬁ OTBET HA MOCTaBJICHHBIMN BOIIpOC.

[TpaBUIBbHBIN OTBET MPU PEIICHUH 33/1aHUS

Ouyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoanenusi snanus: CTyJIeHT TIOKa3aJl 3HAaHHE OTBETa Ha

IMOCTaBJICHHBIM BOIIPOC. ITokazan HpaBHJ’ILHLIfI XOJ pCHICHUS 3a/laHUA, JAIOIIUM TOYHBIM OTBET

Oyenka: 3
Huoicnuii nopoe evinonnenust 3aoanus 6 npoyenmax. 60

Onucanue XapakmepucmuKku 6blnNOJIHEeHUSl 3HARUA.! He monuEIi OTBET Ha ITOCTAaBICHHLIN BOIIPOC.

IIpaBUIBHBIN X0/ pELIEHUs, HE JAFOLINI TOYHBIN OTBET

Oyenka: 2

Onucanue XapakmepucmuKu 6blINOJIHEHUS 3HARUA. OTCYTCTBI/IG 3HaHUA BOIIpOCa. OTcyTCTBI/Ie

YMEHUH IIPU PEIICHUH 3aJaHUI
KM-12. 3amura oaHoii u3 jadoparopubix padot Nel3, Ne32, Ne37, Ne7, Ne9, Ne10
®opmbl peaju3anmu: 3alnTa 3a1aHus

Tun koHTpoaBLHOr0 Meponpusitus: Kommoksuym
Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHNsi KOHTPOJIbHOI0 Meponpusitus: [IpoBepka oT4€Ta BHIMOIHEHUS PAOOTHI.

IIpoBepka 3HaHMII IO COOTBETCTBYIOLIECH TEME
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KpaTkoe conep:kanue 3a1aHus:

HccnenoBanue npoiecca KOHBEKTUBHOTO TEINIOOOMEHA MPH MOMEPEYHOM 00TEKaHUU
OJIMHOYHOH TPYOBI MOTOKOM OXJTKIAIOIICH KUIKOCTH

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: METOJIUKU pacuera
MPOIIECCOB  TEIJIONPOBOJHOCTH B
3JIeMEHTax KOHCTPYKIIUH,
TETIoMaccoooMeHa npu
¢BOOOIHOM U BBIHYXJICHHOU
KOHBEKIIHH, IBYX(Ha3HOTro
TEIIOMaccoOOMeHa,
paauaIMmoHHOTr0 TemI000MeHa

1.Kak Brusiet uncio PeitHonpaa Ha Ko3hGUIHEHT
TEIIOOTAAYn?

3HaTh:  OCHOBHbBIE  MPUHIUIIBI
U3MEpeHUsT (PU3NYESCKUX BEITUYHH,
00paboTKn pe3yabTaToOB
M3MEPEHUI 51 OLIEHKH
MOTPENIHOCTh

1.Yto Takoe kodhPHUIMEHT TEII00TAaun?

OnucaHue MKAJbI OLleHUBAHUS:

Ouyenxa: 5

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

Ouyenka: 4

Hudienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuku bINOIHEHUs] SHAHUSA

Ouyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 8bINOIHeHUS. SHAHUSL:

Oyenka: 2

Onucanue XapakmepucmuKu 6blNOJIHEHUsl 3SHARUA.!
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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 coIuie JlaBais.

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

3.M3oTepmMuueckuii mporecc B uaeanbHOM Traze. BeiBog popmysibl Ui Hax0xAeHUs paboThl U
MOJIBEJICHHOM (OTBEIEHHOI) TETIOTHI
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4 .TlonuTpomnHslii mporece. CBsA3b MEXy TepMUUYECKUMU NapameTpamu. O0o0maromiee
3Ha4YeHHE MOJUTPOIHBIX IporeccoB. O6nacTu Ha p,v-auarpaMme. TermioeMKoCTb
HOJIMTPOIIHOIO Ipoliecca uaeainbHoro raza Cn. IlonurpomnHele npouecchl ¢ OTPULIATEIBHON
TEIJIOEMKOCTBIO

5.BTopoii 3akoH TepMoauHaAMUKUA. DOPMYITHUPOBKH, aHAIUTUUECKOE BHIPAXKEHHUE JIJIsI
obpatumebIx mporieccoB. [lepBas Teopema Kapno. Beisoa dpopmyisr ais KIT mukna Kapuo B
UJCAIbHOM rase

6.Uurerpan Kinaysuyca qis oopatumoro mukia. T-s quarpamMmma. DHTPOMHS U €€ CBOMCTBA.
PacueT nuzmeHeHus 3HTPONMU UAECATBHOIO ra3a B pa3JIMUHbIX IIpoleccax. Pacuer nusMeHeHun
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 Makccsena. BeiBoa ypaBHenuii MakccBena. MHEMOHMUYECKHI KBaipaT
9.Xapaktepuctuueckue Gpynkuuu. Juddepenuuanbabie COOTHOIMICHHUS TEPMOJUHAMUKH,
CBSI3BIBAIOIINE XAPAKTEPUCTUUECKUE PYHKIIMH C TEPMUUSCKUMU TTapaMeTPaMu COCTOSTHUS
10.AnroputM pacuéra UCTEUEHHUS Ta30B U MapOB U3 COMEI Pa3IMYHON KOH(UTYpaliu
11.AnnabaTHoe ApoccenupoBanre. BpIBoJ ypaBHEHUS UCTEUEHUS NPU a1MadaTHOM
npoccenupoBanuu. uddepenuunanbusiii apoccenb-3gdext. Touka nasepcuu. Kpusas
UHBEpCUU B (p-V)-p KOOpIUHATAX

12.PacueT xoMIipeccopa Juisl CKaTHsl UI€aTIbHOIO Ta3a B MMOJIMTPOITHOM MPOLECCE.
MHOrocTyneH4aroe cKaTue ¢ IPOMEXYTOUHbBIM OXJIAKICHUEM

13.Cxema ¥ UUKI Ta30TypOMHHON YHEPreTUYECKON YCTaHOBKH, paboTaromIei mo
00bIKHOBEHHOMY LMKy bpaiitona. Pacuer repmudeckoro u BHytpenHero KII/I mukna
14.1{ukisl napoTypOUHHBIX YCTAHOBOK. METO/bI YIYUIIEHUS TEXHUKO-3KOHOMHYECKUX
nokasaresel napoTypOMHHbBIX yCTaHOBOK. CpeniHss TeMineparypa noJiBoja Teria B LIUKIIe
[Ty

15.06paTHbIe TEPMOIMHAMHYECKUE ITUKIIBI

MarepuaJsl 1JIs1 NIPOBEPKHU 0CTATOYHBIX 3HAHUI
1.Kakoe BbIpakeHHE, NHTEPIPETUPYIOLIEE NIEPBBIM 3aKOH TEPMOJIUHAMUKH TSI HETIOABUKHOTO
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.Kakast npuunna nosermenust KI1/] mapotypOnHHON ycTaHOBKH 3a CYET IPUMEHEHUS
PEreHepaTUBHOIO OIOTPEBA MUTATEILHON BOBI

OTtBeThI:

YMenblieHne paboThl HACOCA B CBSI3U C MEHBLINM PAacX0J0M B KOHIEHCATOPE
YBenuueHue cpeJHel TeMnepaTypsl N0IBOJA Telia
CHmxeHne 1011 Hed(eKTHBHOM pabOoThl TYpOMHBI B 30HE TApaMeTPOB Mociie 0TOopa

BepHbpiil oTBeT: YBenuueHre cpeiHeN TeMIIepaTyphl MOIBOIA TEIIA

2. Komnerenuuss/Muauxarop: N/I-lonk-6 JleMoHCTpUpyeT 3HaHUE €IMHUL] U3MEPEHUS
(bu3NYECKUX BEIMYMH, 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 BIaxHOM Bo3tyxe. OCHOBHBIE TOHATHUS (a0CONIOTHAS M OTHOCUTENbHAS
BJIQXKHOCTb, BJIAarOCO/Iep>KaHNe, TOYKA POCHI)

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

KonmdecTBO TEmIoThI, MOJIBEAEHHON K eJMHUIE MAacChl pabouero Tena B 3aJJaHHOM Tpoliecce, Ipu
M3MEHEHUH €ro TeMIepaTypsl Ha 1 rpaxayc.

DneMeHTapHOe KOJIUYECTBO TEIUIOTHI (dq), KOTOpoe HeOOXO0IMMO MOIBECTH (MJIH OTBECTH) K STUHUIIC
MAacChI BEIIECTBA B 33J]aHHOM TEPMOIMHAMHYECKOM IIPOIECcCe, IPU OECKOHEYHO MaJIOM ITPHUPAIeHUH
TEMIIEPATyPhbl B COOTBETCTBHE C BHIOPAHHOM CUCTEMOM €IMHUIL

eIMHUIIBI 00beMa pabouero Tena (KyOU4ecKoro MeTpa) B 3aJIaHHOM TEPMOJIMHAMUYECKOM MPOIIecCe.

SHCMCHTapHOG KOJIMYECTBO TCIIJIOTHI, HCO6XO)_'[I/IMOC JUIsL OCCKOHEYHO MAaJIOr0 M3MEHEHMUS TEMIICPATYPhI
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Bepublii oTBeT: DneMeHTapHOE KOJIWYECTBO TEIUIOTHI (dq), KOTOpoe HEOOXOMMO
MOJIBECTH (MJIM OTBECTH) K €IMHHIIE MAcChl BELIECTBA B 33JaHHOM TEPMOJIMHAMUYECKOM
nporiecce, Npu OECKOHEYHO MajoM MPHUPAIICHUN TEMIIEPAaTyPhl B COOTBETCTBHE C
BBIOPAHHOW CHCTEMOM €IMHUIY
2.Yt0 npon30ia€T ¢ OTHOCUTEIBHON BIAXKHOCTBIO BIAKHOTO BO3/4YyXa TP HEU3MEHHOM
JaBJICHUH, €CJIA €r0 TeMIIepaTypa yBEIUUUTCS?
OTtBeThI:
OTtHOcHTEIbHAS BIIAKHOCTD YBEJIMYUTCS, TaK KAaK 1aBJICHUE HACBHIILEHUS YBEIUIUTCS
OTtHocHTeIbHAS BIIAXKHOCTh YMEHBIIUTCS, TaK KaK JaBJICHUE HACBIIIECHUS] YBEIMUUTCS
Omna octaHeTcs 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 binonenus 3uanus. OTBET Ha KaXK]IbIH MTOCTaBJICHHBIN
TEOPETUIECKHI BOIIPOC C JIOCTATOYHBIM PACKPBITHEM TEMBI. 3a1a4a, pemeHHas MPaBUILHO C
rpaduueckoit HHTEpIpeTanueil, UMeoIIel HECYIIIECTBEHHbBIE HETOCTATKH

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 xapakxmepucmuxu 6binoIHeHus sHanus: He IOoaHbIA OTBET Ha KaX bl IOCTaBICHHbIN
BOIPOC, TMOO0 OTCYTCTBHEM OTBETA Ha OJIMH U3 BOIPOCOB. 3a/iaya ¢ MpaBUJIbHBIM OTBETOM, HO 0€3
rpapuuecKoil HHTepIpeTaluy PEeLIeHuUs.

Oyenka: 2
Onucanue xapakxmepucmuxu 8vinoneHus sHanus: OTCYTCTBUE 3HAHUH MO KaXI0OMY U3
TEOPETUIECCKUX BOMPOCOB. HempaBmIIbHO pelieHHast, 1100 He peleHHas 3a/1ava.

II1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

HToroBas olieHKa = OLIEHKa 3a TEKYLIUH KOHTpouib X 0,4 + olleHKa 3a IPOMEXKYTOUHbII KOHTPOJIb X
0,6

S cemecTp
dopMa NPOMEKYTOUHOM aTTecTaluM: DK3aMeH

IIpumep Ouera

YTBepxkaar

IK3AMEHAIIMOHHBIN BUIET Ne 1 /3aB. xad. TOT

Nucturunaa TepMoarHAMUKA U TEIUTO- U
MaccooOMeH

M2
Kadenpa TeopeTnueckux 0CHOB

temoTexHuku uM. MLI1. Bykanosuua
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Bunet TermiooOMeHHHKOB. COOTHOIMICHUS ISl CPEIHENOTaAPUPMHUIECKOTO TEMITEPATyPHOTO
1. Haropa B peKylnepaTHBHBIX TeIuiooOMeHHUKaX. CpaBHEHHE TEMIIEPaTyPHOTO HAIopa AJs
MPSIMOTOKA M MPOTUBOTOKA.

Pe6p0 KOHCYHOM JJIMHBI ITIOCTOSAHHOI'O CCUCHU . AHanmi3 COOTHOILICHUS JJIA KOS(l)(bI/IIH/ICHTa

2. s exTuBHOCTH pedpa.
Brrancnuth TermmoBoi motok (BT) mpu cBOOOAHONM KOHBEKITHH Ha TIOBEPXHOCTH BEPTHUKAILHOM
TpyObI BeicoTOM 1 M 1 muamerpom 5 cMm. Temmnepatypa TpyOsr 800C, okpyxaroieii cpeabt
(Bo3myxa) 200C.

3. CpoiicTBa Bo3IyXxa!

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

OK3aMeH NpoBOJUTCA B YCTHOHM (hopme. CTyneHTy Ha OATOTOBKY K OTBETY OTBOAMTCA 60 MUHYT.
Bpemsi ompoca He nomxHO mpeBblmarth 30 MUHYT. DK3aMEHATOp OLEHUMBAaeT 00bEM OTBETa IO
Ounery, BOpaBe 3aJaTb 3K3aMEHYEMOMY JIOTOJHUTENIbHBIE TEOPETUYECKHE M INPaKTHUYECKUe
BOIPOCHI U3 NEPEYHS TEM IO KypCY IUCUUIUIMHBI. DK3aMEHYEMOMY pa3pellaeTcss UMeTh Mpu cebe
KaJbKYJIATOP, NHCbMEHHbIE IPUHAAJIECKHOCTH, CIPAaBOYHBIE MaTepHalibl, HEOOXOAUMBIE s
BBITTOJIHEHUS 331aHUs. 3alpeniaeTcsi MoJb30BaThCs CPEICTBAMH CBSI3HM M XpaHEHUs WH(POpPMAIIHH.
[Tpu HapymeHuM MpaBUJI MPOBEJEHHs SK3aMEHA CTYAECHT MOXET ObITh yIal€H M3 ayAMTOPUU C
BBICTABJICHUEM HEYJIOBJIETBOPUTEIHHON OLIEHKH.

L Ilepeuens Komnemenyuil/uHOUKAMOPO8 u KOHMPOIAbHBIX 60RPOCOE NPOBEPKU PE3YIbHAM 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Uuankarop: UJ1-3onk-4 JleMOHCTpUpyeT MOHMMAaHUE OCHOBHBIX 3aKOHOB U
CI0CO0O0B MepeHoca TEMI0THl U MACChl, TPOBOAUT UCCIEIOBAHUS U pacyeT MPOLECCOB
TEIMIOMaccOOOMEHa B COOTBETCTBUU C 33JJAHHON METOAUKOM

Bonpocsl, 3aganus
1.CraumonapHast TeIUIONPOBOAHOCTD B IUIOCKON cTeHke. MHTerpupoBanue Y
(muddepenmanbHOrO ypaBHEHMs ) TEIUIONPOBOAHOCTH. Pacnipenenenue reMneparypsl Mo
TOJIIIMHE IJIACTUHBI JJIs1 TOCTOSHHOTO 3HAa4eHUs KO3 (UIMEHTa TeII0NPOBOJHOCTH
2.KoHBEKTHBHBIN TEINIOOOMEH: OCHOBHBIE MTOHSTHS, PEKUMbI TEUEHHS], TUTIOTE3a IPHIINIIAHuS,
KO3 PUIMEHT TEIIO0TAAYH, THPOANHAMHUYECKUI U TETJIOBOM MOTpaHUYHbIE CIIOU.
CooTHoIIeHNE TOJIIMH TOTPAaHUYHBIX CJIOEB IPU JTJAMUHAPHOM T€YEHUU
3.BeinykaeHHast KOHBeKIUs. PexxnMbl Teuenus. TemnooTnadya npyu BeIHYKIEHHOM
MPOJOJILHOM OMBIBAHUHU TJIOCKOM CTEHKH (JJAMUHAPHBIA MOTPAaHUYHBIN CII0M).
4.CBoboanas kouBekius. [Ipoguin ckopocTu 1 TeMneparypbl

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1./laTe onpenenenue mpoiecca TEmIoooMeHa
OTBeThI:

[Ipouecc nepeHoca TEMIOTHI U Macchl B IPOCTPAHCTBE C HEOJAHOPOAHBIM paclpeaeIeHUEM
TeMIIepaTypbl U KOHICHTPAI[UA KOMIIOHEHTOB BellecTBa. [lepeHoc TermioTsl — mpoiecc ooMeHa
BHYTPEHHEH SHEPrue, NpOUCXOAALINNA MEXKAY SIEMEHTaMH 1 00JIaCTSAMHU pacCMaTPUBACMOM CUCTEMBI

(cpennn)

CaMonpou3BOIBHBIA HEOOPATUMBIN TIPOIIECC PACTIPOCTPAHEHUS TEIJIOTHI B TPOCTPAHCTBE,
00YCIIOBJIEHHBII Pa3HOCTBIO TEMIIEPATYP

HepeHoc TCILIOTHI, 06YCHOBHGHHLIﬁ NepexoaomM BHYTpeHHeﬁ OHCPruun TCjia (Cpe,Z[LI) B JIYUHUCTYIO,
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MIEPEHOCOM TIOCTIeTHEH B MPOCTPAHCTBE C MOMOIIBIO JIEKTPOMATHUTHBIX BOJH U TIOTJIOIICHUEM €€
JIPYTUMU TeJlaMu (CpeTaMu)

Bepnsiii orBeT: CaMONIPOU3BOIBHBIN HEOOPATHUMBIN MPOIIECC PACTIPOCTPAHCHHS TETUIOTHI B
MIPOCTPAHCTBE, 00YCIOBICHHBIN PA3HOCTHIO TEMIIEPATYP

2./laTh ompeneneHue mpolecca TerIonpoBOJHOCTH
OTBeTHI:

[lepeHOC TEIIIOTHI B CIUIOIIHOM Cpeie C HEOMHOPOIHBIM paclpeielIieHHeM TeMIIepaTyphl,
OCYIIECTBISIEMBIN MUKPOYACTUIIAMH BEIIECTBA MPHU UX TEIJIOBOM JIBUKEHUHU. B uricToM Bue
TEIJIONPOBOJHOCTh HAOIOACTCS TOJBKO B TBEPABIX TENIAX.

[epeHoc TEIIOTHI B cpefie ¢ HEOTHOPOIAHBIM PACIPEICTICHUEM CKOPOCTH H TEMITEPaTyPhI,
OCYIECTBISIEMbI MAKPOCKOITMUECKUMH DJIEMEHTAMH BEIECTBA IPU MX MEPEMEIICHHH.

HpOHCCC MEpeHOCa TCIJIOTEI, B KOTOPOM NapaMCTPbl U3MEHAIOTCA TOJIBKO B IPOCTPAHCTBE, HO HE
HU3MCHAIOTCA BO BpCMCHHU.

Bepwnpiii otet: [lepeHoc TEMIIOTHI B CIUIONIHON Cpejie ¢ HEOIHOPOAHBIM pacIpe/ieICHUEM

TEMIIEPATYPHI, OCYIIECTRISIEMBI MUKPOYACTHIIAMH BEIIECTBA MPHU MX TETUIOBOM

JIBUKEHUH. B 4lCTOM BUE TEIIONPOBOJHOCTH HAOIIOJAaeTCSI TOJIBKO B TBEPABIX TEax.
3.Yka3aTh HEBEpHOE MEPOIPHUATHE 10 YBEIHMYCHUIO KOd((DULIMEHTA TeTIonepeadn

OTBeTHI:

VYBeNmM4nTh MEHBIINH U3 ABYX KO3()(UIIMEHTOB TEIIIOOTAAYH

Ocy1miecTBUTh OpeOpeHe CTEHKH CO CTOPOHBI MEHBIIEro KO3 PHUIMEeHTa TeTII00TIauH

Ocy1iecTBUTh OpeOpeHre CTEHKH CO CTOPOHBI 0OJIBIIEro K03 QuimenTa TeriooTIaun

Bepusriit otBet: OcyniecTBUTh OpeOpeHne CTEHKH CO CTOPOHBI OoJbIIero ko3ddunuenra
TEIUIOOTAAYH

4.Kakue Ter1o00MEeHHUKN Ha3bIBalOT CMECUTEIbHBIMU (KOHTAKTHBIMU)?
OtBeTsI:

Terio000MeHHUKHN B KOTOPBIX TEILJIO- ¥ MACCOOOMEHHBIE MTPOIIECCHI POTEKAOT MPU HEMOCPEICTBEHHOM
KOHTAKTE TEIIOHOCUTEIIEH.

Anmnaparbl, B KOTOPBIX I'PEIOIINI U HArPEeBAaEMBblil TEMJIOHOCUTENHN Pa3AeieHbl APYT OT APYyra CTEHKOH.

AHHapaTI)I, B KOTOPBIX FOpH‘{I/Iﬁ nu XOHOHHBIﬁ TCIUIOHOCUTECIN MTOOYCPEAHO OMBIBAIOT O/IHY U Ty K€
ITOBCPXHOCTH HEKOTOPOIr'o TCJia 4€PE3 ONPECACTICHHBIC TPOMEKYTKHN BPEMCHU.

Bepnplii otBeT: Tena000MEHHUKH B KOTOPBIX TEIUIO- U MaCCOOOMEHHBIE IPOLIECCHI
IIPOTEKAIOT NIPH HETTOCPEACTBEHHOM KOHTAKTE TETNIOHOCUTENEH.
5.I1pu KOHJIEHCAIMK CYXOT0 HACHIIIEHHOT O Ilapa Ha TOPU30HTAIBHON TpyOKe, P YBEIUUYEHUU
Pa3sHOCTH TEMIIepaTyp HACHIIEHUS U CTEeHKH, KO3 PULIMEHT TemmooTAaun:
OtBerTsI:

VYBemnunuBaeTcsa

YMeHbIIaeTcs

He n3mensercs

BepHslit oTBeT: YMeHbIIaeTcs
6.I1pu my3bIpbKOBOM KHUIIEHUH KUJIKOCTH Ha MOBEPXHOCTH FOPU30HTAILHON TPYOKH, PU
YBEJIMYEHUH PA3HOCTH TEMIIEPATyp CTEHKU U HACHIIEHUS, KO3 (UIUEHT TEMI00TAaYN
OtBeThI:
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VYBemnunuBaeTcsa
YMeHbmaeTcs
He usmensercs

BepHslii oTBeT: YBEnuuuBaeTcs
7.11pu TepMorpaBUTAIMOHHON KOHBEKIIUH JKHIKOCTH BJIOJIb BEPTHUKAIBLHON TTOBEPXHOCTH, PU
YBEJIUYCHUH Pa3HOCTH TEMIIEPATYp CTEHKH U JKMJIKOCTU Ha YIaJI€HUU OT CTCHKH,
KO3(PUITMEHT TEII00TAaun

OTBETHI:
VBenmmunuBaeTcs
YMeHnbaercs
He n3mensercs

BepHslii oTBeT: YBEnuuuBaeTcs
8.IIpu IBMKEHUU KUAKOCTH BJIOJb TOPU30HTAIBLHON MOBEPXHOCTH, IPU YBEIIMUEHUH CKOPOCTH
TEUYCHHUS KUAKOCTH (JITAMUHAPHBIN PEKUM TeUeHUS ), KOAPDOUIIUEHT TeIIO0TAaYN

OTBeETHI:

VYBennuuBaeTcs
VYMenbiaeTcsa
He n3mensercsa

Bepusliii oTBeT: YBenuuuBaeTcs

2. Komnerenuust/Muaukarop: N/1-2onk-6 Beimonuser n3mepennst Gu3nyeckux BETUYHH,
oOpabaTbIBaeT pe3y/bTaThl U3MEPEHUI U OLIEHUBAET OIPEIIHOCTh

Bonpocsl, 3aganus
1.OcHOBHBIE NIOJIOKEHUS TEIUIONPOBOAHOCTH: TEMIIEPATYPHOE MOJIE, IPAJUEHT TEMIIEPATYPBI,
3ak0oH Dypbe TeMIONPOBOIHOCTH, KOAPGUIIUEHT TEIIONPOBOIHOCTH.
2.®Ou3uko-MaTeMaTuueckas (opMyIMpOBKa 3a/1a4 TEIUIONPOBOAHOCTH (00muit ciayyqait). 1Y
(muddepeHmanbHOE ypaBHEHNE) TETUIOMPOBOIHOCTH , YCIOBHS OJTHO3HAYHOCTH (KpaceBble
YCIIOBHS 33Ja4N).
3.KpurepuansHbie ypaBHEHUS] KOHBEKTUBHOTO TeTNI00OMeHa. DU3NUYECKUN CMBICIT
HOJYYEHHBIX O0e3pa3MepHBIX KPUTEPHUEB.

Matepuaibl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM

1.Vkaxure ypaBHEeHHUE 11010011, ONMUCHIBAIOIIEE MPOLIECC TEII000MEHA PU CTALIMOHAPHOM
pexuMe CBOOOTHON KOHBEKITUU

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)

Bepnwsiii otBet: 1) Nu = f (Gr, Pr)
2.Kakoe 13 npuBeJeHHBIX YPaBHEHUN OMMCHIBAET MPOIIECC TEMIO00OMEHA MPU BBIHYKIEHHOM
KOHBEKIIMH U CTAllMOHAPHOM peXUMe?

OtBerTsI:
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)
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Bepngiii otet: ) Nu = f (Re, Pr, Gr)
II. Onucanue wkanvt oueHuBanUs

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmukuy 6bINOJIHeHUs 3HaHUsA: J]0CTaTOYHO TOJTHBIN OTBET Ha KaXKIbIH
TeopeTudeckuii Borpoc. I[lomHOCTRIO perieHHas 3aja4a ¢ IPaBUJIbHBIM OTBETOM U IpaduyecKoit
UHTEpIpETALMEN pelIeHus

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 65
Onucanue xapakmepucmuxu evinonenuss 3uanus: OTBET Ha KaKIBIN MOCTaBICHHBIH
TEOPETUIECKHI BOIIPOC C IOCTATOYHBIM PACKPBITHEM TEMBI. 3aa4a, pemeHHas MPaBUIBHO C
rpadu4ecKoil HHTepIIpeTalield, MMEIOIIECH HECYIeCTBEHHBIE HEJJOCTATKH

Oyenka: 3
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmukuy 6blnoaHeHus 3Hanus: He OTHBINA OTBET Ha KaX/IbIH TOCTABICHHBIN
BOIIPOC, JINOO OTCYTCTBHEM OTBETA HA OJIMH U3 BOIPOCOB. 3a/1a4a ¢ MPaBUWIBHBIM OTBETOM, HO 0€3
rpadUYeCcKOr HHTEPIPETAIIIH PEIICHHUS.

Oyenka: 2
Onucanue xapaxmepucmuxu 8vinoanenus: snanus: OTCYTCTBUE 3HAHUH 110 KaXIOMY U3
TEOPETUYECKUX BOIIPOCOB. HempaBmIIbHO peliicHHas, I1M00 He pellleHHas 3a/1a4a.

1I1. Ilpaguna évicmasnenus umo2o8o0i OyeHKu no Kypcy

HTorosas oneHkKa = OIleHKA 3a TCKYH_[I/Iﬁ KOHTPOJIb X 0,4 + OIICHKa 3a HpOMG)KyTO‘IHBIfI KOHTPOJIb X
0,6
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