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1. Kputepuu u cpecTBa OLEHUBAHUS KOMIIETEHIMA M HHAMKATOPOB UX JOCTHKEeHHUsI, (DOPMUPYEMBIX TUCHUILIHHON (MOIy1eM)

Kon u Pe3yabTaThl 00y4eHHs 10 TUCHUILIHHE (MOIYJIIO)
Kon n HaMMeHOBaHUe
HAMMeHOBaHue | WHIUKATOPa(0B)
KOMIICTEHIMH AOCTHARCHIT 3namo Ymemo Bnaoemy
KOMIIeTeHI UM
NI-1. onk-2. - cpepbl IPUMEHEHHS -aHaJIM3UPOBATh - METOJIOM HCCIIeIOBaHHS
3HaeT OCHOBHEIE OCHOBHBIX 3aKOHOB TEepMOJUHAMUYECKUE POLIECCHl | KPYTOBBIX IIPOLIECCOB;
3aKOHBI TEPMOIMHAMHUKH U C MO3ULIUI BCEOOIIEro 3aKOHa - METO/IOM ITIOBEPOYHOTO
€CTECTBEHHOHAYYHBIX | TEIUIONepeIadu B COXpaHEHHs SHePTHH; pacuera TerIo0OMEeHHBIX
JIMCLIUTLIHH, TEXHHUKE; - PacCUMTHIBATh MapaMeTphl aInmnaparos;
CBSI3aHHEBIE C - OCHOBEI TEPMOIMHAMHYECKUX - KOMITBIOTEPHBIMH
OIIK-2 npodhecCHOHABHON TEePMOIMHAMUYECKOTO | MPOLECCOB U 9PPEKTHBHOCTh METOAMKaMH, HalpUMep, ¢
OIIK-2. CriocoGen | ACATEIBHOCTBIO aHaJM3a KPyroBbIX LIUKJIOB; UCIIOJIb30BAHHUEM SI3bIKA
v UA-2. onk-2. 00paTUMBIX U - yIpaBJsITh paboToi MIPOTpaMMUPOBAHUS
Bnaneer HaBbIKaMu HEOOpaTUMBIX IUKJIOB; | MYJbTUMEIUUHBIX YCTPOUCTB B | BBICOKOTO
CCTCCTBCHHOHAYUH | 11hyvenenns - OCHOBHBIE 3aKOHBI U IIPOLIECCE BBINOIHECHHUS ypoBHst AppGameKit,
BIC U OCHOBHBIX CHocoObI nepeaun SKCIEPUMEHTOB. 3aJI0)KEHHOTO B
OOLIEUHKEHEPHBIE | 3aKOHOB TEIJIOBOH SHEPTUH U MUHTEPAKTHBHOM
SHAHMSL, €CTECTBEHHOHAYYHBIX | MEXaHHYECKOH paboThI 71a0OpaTOPHOM MPAKTUKYME,
AHATUTHYECKIE JIMCLIUTLIMH, -husHyYecKyro TS KOJIMYECTBEHHOTO
METOJIb B CBSI3aHHEIC B CYIIHOCTh aHalM3a YIJIEKUCIIOro Trasa
npodecCHOHATBHON npeoOpa3oBaHus U OINpPEACNICHUS] TOYKH €ro
?po{beCCHOHaHLHO JeATEINEHOCTH 9HEPTHUil ABYX THIIOB dbazoBoro nepexona.
1 ICATEILHOCTH WJI-3. onk-2. (Teruma u paboTsl), a

YMeer npuMeHsTh
OCHOBHBIE 3aKOHBI

€CTCCTBCHHOHAYYHBIX

JUCIHMIIIINH,

CBSI3aHHBIC B

poeCCHOHATBHOM

JIeSITeIbHOCTH
OIIK-3 UI-1. ocs.

HAcCT CII bl

Crocoben 3naer ¢ 0506

U3MEPCHUH, 3aITMCU U
MPOBOJIUTH

XpaHEHUs
U3MEpEHUsl U DPE3yITBTATOR
Habmoienus, HaOJIIOICHUH,

TaKXKe YCIIOBHS, TIPU
KOTOPBIX 3TH
peoOpa3oBaHUS
HauboJee

3¢ PEeKTUBHBI,
-0COOCHHOCTH
TEPMOAUHAMHYICCKOTO
MeTo/1a,
HCKJIFOYAIOMIEr0 KaKue-
OO0 THITOTE3HI O
CTPOCHUU BEIIECTBA U
YUUTBIBAIOIIETO CBA3b
pabouero Tena ¢
OKpYy>Karolen cpeaou;
- TCPMOJUHAMUYICCKHE

OueHo4YHbIE CpeaCcTBA
TeKYyLero KOHTPOJIs

- KOMIUIEKT 3aJaHuM I
BBIITOJIHCHUSL

nabopaTopHbIX paboT;

- TUTIOBBIC 3aaHUS 110
BapHaHTaM JUTS BHIITOTHCHHS
pacdeTHO-TpaduIecKOit
paboTsl;

- KOMIUTEKT 3aJaHui IS
BBITIOJTHEHUA KOHTPOJIBHBIX
pabor.

OueHo4nble
CpeACTBa
NMPOMEKYTOYHOM
arrecTaumuu

-3K3aMEHAlMOHHBIE
OWJIETHI,
-pe3yJIbTaThl
TEKYIIEr0 KOHTPOJIS.



https://www.appgamekit.com/

00pabatbeIBaTh U
HPECTaBIATh
9KCIIEPHUMEHTAIBH
bI¢ JaHHbIC

MeTo bl 00pabOTKH 1
MIPEACTaBICHUS
9KCTIEPUMEHTAIBHBIX
JAHHBIX

WI-2. onk-s.

Bnageer HaBbIKaMu
paboTEI ¢
N3MEPHUTENbHBIMA
npudopamu u
WHCTPpYMEHTaMH
UJ-3. ons.

Ymeer 06pabaThiBaTh
OKCIICPUMEHTAJIbHBIC
JIaHHBIC,
HUHTEPIIPETHPOBATh U
poQeCcCHOHANBEHO
MIPEACTABIST
MOJTy4CHHBIC
Ppe3yNbTaThI

CBO¥iCcTBa pabOYUX TEIT;
- OCHOBBI TCILJIOBOTO U
ITOBEPOYHOTO PacIeTOB
TEIUI00OMEHHBIX
anmaparos;

- MPUHLMI JEHCTBUS U
METOAUYECKUI
MaTepHuai
CYIIECTBYIOIINX
MYJbTHMEIUAHBIX
00pa30BaTEILHBIX
YCTPOWCTB Jis
BBITIOJTHCHUSI
IKCICPUMEHTATBHBIX
paboT Ha MOOMIIEHBIX
cMapThoHAX WIH
MIEPCOHATBHBIX
KOMIIBIOTEPAX.




2. Onenka ypoBHsi c()OPMHPOBAHHOCTH KOMIIeTEHIMH (MHANKATOPOB MX 10CTHKEHH)

Iloka3zarenu IIxaJjia 1 KpUTEPHHU OLEHKHU YPOBHA CHOPMHUPOBAHHOCTH KOMIIETEHU U (MHAUKATOPOB MX A0CTUKEHH)

OueH“BaH"ﬂv Hwu:xe moporosoro IHoporosbrii IIpoaBUHYTHIH Bricokmii
KOMICTEHIUH («neyoosremeopumenvhoy) («yoosernemeopumenvroy) («xopowior) («omnuunoy)
(MHIMKATOPOB

X JOCTHKEHHS)
oanora YpoBeHb 3HAHUI HUXKE MuHMMaIbHO TOMYyCTUMBINA YPOBEHB YposeHb 3HaHHI B 00BEME, YpoBeHs 3HaHUIT B 00BEME,
3HAHMH MUHHMAJIBHBIX TpeOOBaHUIA. 3HAHUI. COOTBETCTBYIOIIEM [TPOrpaMMe COOTBETCTBYIOIIEM MIPOTPaMMe
Hmenu Mecto rpyObie OUTHOKY. JonyieHs! HerpyObie OMMOKH. MOJATOTOBKU. IMOJTOTOBKH.
Jlony1ieHbl HEKOTOPhIE MOTPEITHOCTH.
Hanunuue [Ipu BBITIONHEHUU CTaHJAPTHBIX [IponeMOHCTPUPOBAaHBI OCHOBHEIE [IponeMoHCTpUPOBaHBI BCE OCHOBHBIE IIponeMoHCTpUPOBaHBI BCE OCHOBHBIE
YMeHHM I 3aJlaHUi HE TIPOJIEMOHCTPUPOBAHbl | YMEHHUS. YMEHHUSL. YMEHHUS.
OCHOBHEIC yMeHI/ISI. BI)IHOJ'IHCHI)I TUIIOBLIC 3a1aHUS C BbIHOJ'IHeHI)I BCC€ OCHOBHBIC 3aJaHUS C BI)IHOJ'IHGHI)I BCC OCHOBHBIC U
Hwmenu mecto rpyObIe ONIHOKH. HETPYOBIMH OIHOKAMHU. HEKOTOPBIMU OTPEIIHOCTAMU. JIOTIOJTHUTENBHBIC 3aaHus 0€3 OIUOOK U
BrImmoaHeHs! Bce 3a1aHus, HO HE B BrimmonHe s Bee 3a1aHus B IIOJIHOM MTOTPEITHOCTEH.
MIOJTHOM 00beMe (OTCYTCTBYIOT 00BEMe, HO HEKOTOPEIE ¢ HeoueTaMi. | 3aJaHUs BBHIITOJHEHBI B IIOJTHOM 00BheMe
TTOSICHCHHSI, HETIOJTHBIC BHIBOJIBI) 0e3 HE0YETOB.
Hanuuue IIpu BBINONHEHNHU CTAaHIAPTHBIX Hmeercss MEHUMAaNBEHBIA HAOOD [IpogemMoHCTpHPOBaHBI 0a30BBIC [IponeMoHCTpUPOBaHBI BCE OCHOBHBIC
HABBIKOB 3a/1aHUi HE MPOJIEMOHCTPUPOBAHbl | HABBIKOB JUISl BHIIOJHEHUS HABBIKH TIPH BBITTOJTHCHUN YMCHUS.

(BJ1aleHHEe ONBITOM)

0a30BbIC HABBIKH.
Nwmenun mecto rpyObIe ONTHOKY.

CTaHAAPTHBIX SaI[aHI/Iﬁ C HCKOTOPbIMH
HEI04YCTaMU.

CTaHAAPTHBIX SaHaHI/Iﬁ C HCKOTOPbIMH
HCIO0YCTaMU.

BrImosHEeHBI Bce OCHOBHBIC U
JOTIONTHUTENNBHEIC 3a7aHus 0e3 OINOOK 1
HOTPEIIHOCTEH.

IIponemMoHCTpUpPOBaH TBOPUECKU I
MOJXOJ1 K PELICHUIO HECTaHAAPTHBIX
3a1ad4.

Xapakrepucruka
copMupOBaHHOCTH
KOMMETEeHIIUH

Komnerennnu gaxTuuecku He
c(hOPMHPOBAHBI.

Nmeronuxcs 3HaHUN, YMEHUH,
HaBBIKOB HEZOCTATOYHO IS
penIeHust MPAaKTHYECKUX
(mpodeccruoHaBHBIX) 3a1a4.

nim

3ayeTHOE KOJIMYECTBO 0AJIIIOB HE
HaOpaHO COTJIACHO
YCTaHOBJICHHOMY JHANa30Hy

CdhopMUpOBaHHOCTH KOMIIETEHIIHI
COOTBETCTBYET MUHUMAIIbHBIM
TpeOOBaHUSIM.

Nmeromuxcs 3HaHUNA, YMEHUH,
HaBBIKOB B II€JIOM JIOCTaTOYHO JIJIS
pEIIeHHS MPAKTUICCKUX
(mpodeccuoHaBHBIX) 3a1a4.

WJIn
Habpano 3aueTHOE KONMHMYIECTBO OAIIIOB
COTJIACHO YCTAHOBJICHHOMY JHaNa3oHy

CdopMupoBaHHOCTH KOMIIETSHIIHIA B
[IEJIOM COOTBETCTBYET TPEOOBAHUSM.
Hmeromuxcst 3HaHUM, YMEHUH,
HABBIKOB JIOCTaTOYHO JIJISI PEIICHHUS
CTaHIAPTHHIX MPO(PECCHOHATBHBIX
3amad.

nim
Habpano 3aueTHOE KOJIH4YECTBO OaNIoB
COIJIACHO YCTAHOBJICHHOMY JIHMaNa3oHy

ChopMUpOBaHHOCTH KOMITETCHIIHI
MOJTHOCTBIO COOTBETCTBYET
TpeGOBaHUSM.

Nmeromuxcs 3HaHUM, yMEHHM, HABBIKOB
B MIOJTHOH Mepe JOCTATOYHO ISt
pelIeHUs CIO0XKHBIX, B TOM YHCIIC
HECTaHIAPTHHIX, TPO(PECCHOHATEHBIX
3amad.

W

Habpano 3adeTHOE KOIH4IECTBO OaIoB
COTJIACHO YCTAHOBJICHHOMY JMAIa30HYy




3. KpnTepnn M IIKAJIa OLleHUBAHMS 3aJaHNI TEKYILEr0o KOHTPOJIA

3.1 Kpurepuu u 1iKaia OneHUBAHUS J1a00OPATOPHBIX/IIPAKTUYECKUX DAdOT

[lepeuens mabOPATOPHBIX/TMPAKTHUECKUX pPaAOOT, OMHCAHHWE TOPSAKA BBIOJHEHUS H
3alUThl PaboThI, TpeOOBaHUS K pe3yJbTaTaM paboThl, CTPYKTYpE M COACPNKAHUIO OTYETa U T.II
MPEJICTAaBICHBl B METOAMYECKHX MaTepuanax MO0 OCBOCHHUIO IUCIHMIUIUHBI U B AJIEKTPOHHOM
kypce B OUOC MAY.

Ounenka/6annnl Kpurtepnu onennBanus

Omauuno 3ananue BBITIOJTHEHO TOJTHOCTBIO )¢ MIPaBHIHHO. Ortuer o
J1a00paTOPHOI/TIPAKTHUECKONW pabOTe MOJATrOTOBJICH KaYSCTBEHHO B COOTBETCTBHU C
TpeboBanusiMu. [10JHOTA OTBETOB Ha BOIIPOCHI MPEMOAABATEIS IIPH 3aLIUTE PAOOTHI.

Xopowio 3amaHue BBINOJHEHO IIOJHOCTHIO, HO HET AOCTaTOYHOTO OOOCHOBAHHMSA WIH IIPH
BEPHOM pEIICHWH JOINyIIeHa He3HauyuTeNbHas OIIMOKa, HE BIMAIOIIAs Ha
MIPaBIJIBHYIO MOCJIEAOBATEILHOCTD paccykaeHui. Bee TpeboBanus, npeabaBiIseMble
K paboTe, BHIIOIHEHBI.

Yooenemeopumenvno | 3amaHus BBINOJHEHBl YaCTUYHO C omMOKamMH. J[eMOHCTpUPYET CpeaHHH ypOBEHBb
BBINIOJIHEHHS 3aJiaHusi Ha JIaDopaTOpHYIO/TIPAaKTUUECKYI0 padoTy. bBonbUIMHCTBO
TpeOOBaHUH, IPEIBABISIEMBIX K 33/IaHHIO, BBITIOJHCHBI.

Heyoosnemeopumenwvro | 3anaHue BBIIOJHEHO CO 3HAUUTEIBLHBIM KOJHMYECTBOM OIIMOOK HAa HU3KOM YPOBHE.
MHuorue TpeboBaHUs, TPEIBSIBISEMbIC K 33JTAHUI0, HE BBHITIOJIHEHBI.

Wi

3anmaHne He BHITIOIHEHO.

3.2 Kpurepuy ¥ mkaja OlLIEHHMBAaHUs pacueTHO-rpaduueckor paboThl / KOHTPOJLHOM
paboThI

[lepedens 3amanuii k pacueTHO-TpadUyecKOr pabOTEe/KOHTPOJILHON paboTe, a Takke
PEKOMEHJIAllMU IO UX BBIMOJHEHHUIO MPEACTaBICHbl B METOJAMUYECKUX MaTepuanax Mo OCBOEHUIO
JUCUHUILIMHBI U B 3JIEKTpOHHOM Kypce B DIOC MAY.

B ®OC BkitoveHsl:

- THIIOBOH BapHMaHT pacyYeTHO-rpauyeckoi padoTsl (TONBKO A O4YHOH (OPMBI
o0yueHusi) «Pacuem 2a306020 meopemuuecko20 YUKIQ).
Hcxoonvie dannvie:

Cyxo# Bo31yx Maccoi | Kr coBepiaeT npsmMoil TepMOJUHAMUYECKHUI UK, COCTOSIUN
W3 YETBIPEX MOCIE0BATEIbHBIX TEPMOJIMHAMUYECKUX TpoiieccoB. [[anHbIe, HEOOXOAMMBIC NS
pacdera B 3aBUCHMOCTH OT BapHaHTa, MPUBEICHBI B TAOJIHIIC 3aaHUH.

®parmMeHT TaOIUIIbI 3aJaHHH

Ba | 3amanHpie mapaMeTpbl  XapaKTEPHBIX Turnbl MpoueccoB B IUKIIE

pU | TOUEK: ITpouecc ITpouecc [Tpouecc ITpouecc
an | p, (Mma); t,( °C) 1-2 2-3 3-4 4-1

T

1 |p1=0,09 \ ;=303 \ p2=0,4 \ t3=473 | mosmTpomna | uzobapa MOJIUTPOTIA | M130X0pa




TpeOyercs:

1. PaccunraTh abComOTHOE MaBieHUE P, YACTbHBINA 00BeM V, aOCOTIOTHYIO TeMIepaTypy
T Bo3ayxa [ OCHOBHBIX TOYEK LIMKIIA.

2. Jlng Kaxaoro M3 IPOLECCOB ONPENEIMTh 3HAUEHUs IOKa3aTesiell MOJUTPOmbl N,
YIENbHON TEINIOEMKOCTH ¢, M3MEHEHHE YICIbHOW BHYTpPEeHHEH sHeprum AU, sHTaIbIHH Al,
SHTPONUU AS, yIENbHOH TeII0Thl LUKIA (y, YACTbHON paboThl cxKaThs |y 1 pacmmperns lpacu,
yIeNbHO# pacosiaraeMoit pabotsl .

3. Ompenenutb CyMMapHbIE KOJIMYECTBA TEIUIOTHI, MOABEIEHHON (1 U OTBEAEHHOU (2,
pabory nukia |, pacmonaraemyro padory mukia lo,, Tepmuueckuit KIT/ nukia 7.

4. IlocTpouth LUK B KOOpAMHATax P-V, T-S, HaHecs Ha JuarpaMMbl OCHOBHBIE TOYKH
[UKJIA ¥ COCTABIIAIOIINE IIUKJII MPOIIECCHl B YAOOHOM JUIs YTeHHs MaciTale.

5. Wcnonp3ys p-V amarpamMmy IHKIA, rpa@Uyeckd ONpeleauTh padory nukma |, wu
pacnionaraemyio  paboty lg, cpaBHUTH MOJydeHHBIE pe3yJbTaThl C  pPeE3yJbTaTaMH,
paccuUMTaHHBIMU aHATUTHYECKHU.

6. Ucnonb3ysa T-S quarpammy, rpaduuecky OnpeaeauTh BEIMYUHY U3MEHEHUS YICIbHON
SHTpONUHU bl mpouecce 4-1 W comocTaBUTH Pe3yiabTaThl TPAPUUECKOTO W AHATUTHYECKOTO
pacyeToB.

- TUIIOBOI BAPHAHT KOHTPOJIbHBIX PaldoT (TOJBKO 1Js 32049H0i ¢GopMbl 00ydenusi) Nel u 2

Hcxoonwvie oannvie Konmponwvhou paoomor Nl :

3aoaua Nel
B meramnmnyeckom OamnoHe o6bemMoM V HaxoAWTCs Ta3 MpU JAaBIEHUU MO MaHOMETPY Pp.
ATMochepHOe IaBlieHHE OKpY)Kawoolero OaioH Bo3ayxa mo Oapomerpy paBHO Ps, mpu
temrneparype t. OnpenenuTs HaCKOJIBKO M3MEHUTCS MMOKa3aHHEe MaHOMETpa, €CIIM OKpYKarolas
aTMocdepa npuoOpeTeT HOpManbHble (uznyeckue yciaoBusa. CuuTaTh CTEHKH OaUIOHAa He
TETUTOM30JTMPOBAHHBIMH.
JlaHHble A5 perieHus BIOpaTh U3 Tabdu. 1.

®parmeHT TabmMIb 1

Bapuant V, Pm, Ps t, I'a3 Xnmuueckas
b klla MM.PT.CT. oc dhopmyna
1 62 1105 | 765 16 Azot N,

3aoaua No2

I'a3 maccoit m mpu Temmeparype t; u aOCONIOTHOM JaBICHHH P; PACIIUPSETCS IO
nzorepme. OOBEM raza yBEIMUMBACTCS MPHU 3TOM B N pa3. OmnpenenuTs yAETbHBIH 00bEM U
a0COIOTHOE JaBIIEHUE ra3za TMOoCJe pacIIUpEeHHs, a Takke paboTy pacHIMpeHUs M KOJIMYECTBO
MOABEACHHOM TETTOTHI. MIcX0IHbIE TaHHBIEC BEIOPATH U3 TAOIUIIHI 2.

®dparmMeHT Ta0JIUIbI 2

BapI/IaHT m, P1, t]_, n= VZ/V]_ T'a3
KT Oap o°C
1 15 7,0 30 55 A3oT
N




3aoaua Ne3

CMech uIealbHOTO Ta3a Maccol M, 3aJaHHass OObEMHBIMHU JOJSIMA M 3aHMMaromias oobem Vi,
HArpeBaeTCsl MPH TOCTOSIHHOM JaBJICHHHM OT TeMmIeparypsl t; mo temmeparypsl t;, a 3arem
OXJTaXIAETCsI IIPH MTOCTOSTHHOM 00BEME JI0 UCXOTHOW TeMITepaTyps t;.

Onpenenuth KOHEUHOE JaBJICHUE W 00BEM cMecH, paboTy pacHIMpeHus, MOABEACHHYIO
TEIUIOTY W W3MEHEHHWE SHTPONHH M KI CMeCH. YKa3aTh, KAKO€ MaHOMETPUYECKOE IaBIICHHE
OyIeT MMeTh Tra30Bas CMECh B KOHIIE M300apHOTO HArpeBa M M30XOPHOTO OXJIAXKIEHUS, €CIU
NPUBEICHHOE K Hy/II0 'C GapoMETpUYECKOe IaBICHHE PaBHO Po. PacuyeT mpOMILIIOCTPHPOBATH
M300paKeHUEM MPOLECCOB B P-V U T-S KoopJuHaTax. 3agady peliarb ¢ y4eTOM HETWHEUHOU
3aBUCUMOCTH TEIUIOEMKOCTH Ta3a OT TeMIlepaTypsl. JlaHHBIC JUIsl pelieHHs 3a1a4l BEIOpaTh U3
Ta0IuIBI 3.

®dparMeHT TabIHIb 3

Bapuant V, Po, m, ta, to, O0peMHass I0OJII KOMIIOHEHTa Ta30BOH
Mo | mm. | kr | °C °c cMmecH, %
pT.CT N, [O, | CO, | Bomsnoii | CO | H»
nap
(H:0)
1 10 | 770 |2 50 100 |80 |10 |10
3aoaua No4

BrnaxHplii map ¢ HadalbHBIM JABJICHHEM P; M CTCICHBIO CYXOCTH Xi BBITEKAeT depes
CY)KHBAIOIIIEECs COIIO, MMEIOIIee IUIOIAAb BBIXOAHOTO ceueHus f, B atMocdepy ¢ JaaBiaeHuEM
P2.
Onpenenuth KPUTUYECKOE NaBICHHE, CKOPOCTh MCTEUCHHS] M CEKYHIHBIM pacxoj mapa, eciu
CKOPOCTHOU KO3 (UIMEHT coria paBeH Q. CKOPOCTHIO Mapa Ha BXOJIE B COILIO MPEHEOpEYb.
JlaHHble A5 peneHus 3aaud BeIOpaTh U3 TaOIHIIbI 4.

®parMeHT TabnuIb 4

[Tocnennss | p1, X1 P2, f, Pw
nudpa MIIa Mlla MM

mpudra

1 1,2 0,98 0,10 32 0,99
3aoaua Ne5

B nepByto cTyreHp IByXCTYIEHUATOTO KOMIIpEccopa 3acachiBaeTcst V M/c BO3]lyXa MpHU
TeMIlepaType BcacbiBaHUA t1 1 1aBieHuu Pi. JlaBiieHHe cKaToro BO3yxa B CTYNEHAX
COOTBETCTBYET 3HAUCHUAM P2 U P3.

Haiitu Temnepatypy u yaenbHbIH 00beM BO3/1yXa B KOHIIE CXKATHUS B KaXI0W CTYMEHU
KOMITPECCOopa, a Tak)Ke MOITHOCTh, 3aTPAuYNBAEMYIO Ha MOJTyYeHHE CKATOTO BO3yXa IIPHU
CKaTUH 110 TPEM IpoIieccaM: 1o H30TepMe, 1Mo aauadaTe (¢ mokasateneM aauabdatsl K = 1,4) u o
MOJIUTPOTIE (C TOKa3aTeneM moautpomnsl N = 1,2). OnpeaenuTs CTETCHb MOBHIIICHUS JaBICHUS B
K70l cTyneHu. M300pa3uTs mpoiiece cxatus Bo3ayxa B kommnpeccope B P-v u T-S
JTuarpaMmax.

JlaHHBIE 7S pelIeHus 3aa4u BEIOpAaTh U3 TaOIHIIbI 5.

®parmeHT TabIuIbl 5

Bapuant V, ty, Py, p2, Ps, ITpomuecc
M/c °c Mlla Mlla Mlla CXKATHUSA
1 0,15 20 0,05 0,70 1,50 HU30TEPMHUYCCKHIA,
MIOJIUTPOIHBIH,
anqradaTHBIN




3aoaua Neb

[TapocunoBasi ycraHoBKa paboTaeT 1o 1ukiny Penkuna. B mapoByto TypOuHYy MOCTyIaeT neperpeTsii
BOJISTHOH T1ap C JIaBJICHUEM p1 U TeMIiepaTypoi ;. JlaBiieHue mapa Ha BBIXOJE U3 TypOHHBI py, pacXo]
napa G.

Onpenenurs:

JaBIICHUE [, YACIbHBIA 00BEM V, TeMIIepaTypy t, yIelbHy 0 SHTAIBIHNIO | ¥ SHTPOIIHIO S, 8 TAKKE -
CTETIeHb CYXOCTH X Iapa B Y3JO0BbIX TOUKAX IHKJIA, KOJIMYECTBO MoABeAeHHON Q1 1 0TBeneHHOM Q7
TerioThl, paboty L, repmuueckuit KIT/1 u Teopetnueckyto mourHocth N ycranoBku. M300pa3uth
NPUHIUITHAIBGHYIO CXeMY YCTAHOBKH U MPEJCTABUTH IIUKJI B KOOpAUHATAX P-V, T-s u i-s (0e3
Macirtaoa).

Jlannble ams pemeHus 3a1aun BeIOpaTh U3 TaOIHILIbI 6.

@parMeHT TabIUIHI 6

Ne BapuanTa Py, P2, ty, G,
mlla mlla °c Kr/C
1 0,500 0,003 500 20

Hcxoouvie oannvie KonmpoavHou pavomut Ne2:

3aoaua Nel
Mertamueckas CTCHKa KaMepbl TUIOMIAaAb0 F MOKphITa ¢ OHOM CTOPOHBI CIIOEM H30JISAIUH.
TeMneparypa BHyTpEHHEN HEM30JIMPOBAHHOM MMOBEPXHOCTH t 1, 2 HAPYKHOM IMOBEPXHOCTH
W30JIS1IUN — 3, TOJNIIMHA CTEHKH ¥ H30JISILIUM COOTBETCTBEHHO 01 U 0. OmnpenenuTs MoTepu
teruta Q yepes CTEHKY, MIIOTHOCTH TEIJIOBOTO MTOTOKA ( U TEMIIEPATYPY MEKIY MTOBEPXHOCTHIO
cTeHkH B nm3oysanun t. KoadpuimeHTs! TemmonpoBogHOCTH CTEHKH A U U30JISAIIUN Ay IPUHSATH
0 CPETHUM 3HAYSHUSIM HX TemrepaTyp. VcxoaHbie JaHHBIE BRIOPATh U3 TaOmIbl 1, a
K03 (HUIIMEHTHI TETUIONPOBOIHOCTH MaTepPHAIOB M3 TaOIHIIBI 1.

®parmeHT TabmIb 1

Ne 1y, 13, 01, 07, Marepuan cTeHOK F,
BapHhaHTa °C o°c M M MeTaJIndecKas | U30JISIHs M
1 700 300 0,020 0,10 Cransb 15 AcOect 2,0
3aoaua Ne2

Meramdeckas Tpyba ¢ BHyTpeHHUM auamerpom d; U HapyxHbIM O, 1iuHOM | TOKpbITa ABYMSI
CJIOSIMU M30JISIIAN, TONIIUHBI KOTOPBIX 02 U O3. TeMmeparypa BHYTpEHHEH MOBEPXHOCTH TPYOBI
t1, Hapy»KHOU MOBEPXHOCTH TocheaHero cios u3osaiun 4. Kosddunrents TemnonpoBoaHocTu
W30JISIIIUA COOTBETCTBEHHO Ay U A3. OmpenenuTh MOTEPIO TeIia 4Yepe3 TPEXCIOWHYI Tpyoy,
TEIUIOBOE COMPOTHUBIIEHUE TPEXCIOWHOM CTEHKM R W OSKBUBAICHTHBIH KO3(PPHUIHEHT
TETUTONTPOBOIHOCTH H3OJISAIMOHHBIX CIOEB Ao VICXOJHBIC JTaHHBIE BBIOPATH W3 TAOIUIBI 2.
TennonpoBOAHOCTh MaTepHalia TPYObI — U3 CIIPABOYHOM TUTEPATYPHI.

®dparmeHT Ta0JIUIbBI 2

Ne ds, do, L, 1y, 09, 03, ta, Marepuan | TennonpoBoaHOCTh
BapMaHTA | MM MM M o°c M | mm | °C TpyObI H30JISIIUOHHBIX
CJIOEB
A2, A3,
B1/(M-K) | Br/(MK)
1 200 | 220 |15 200 | 30 20 40 Crampl5 | 0,13 0,15
3aoaua Ne3d

Kuprnnunast oOMypoBKa KOTJIa UMEET IUIOMaaAb F 1 TommuHy 8; ee BHYTPEHHsISI U HapyKHas
IIOBEPXHOCTU COOTBETCTBYIOIME TEMIIEPATYPHI tc1 U tco). BHYTpEHHSS MOBEPXHOCTh OMBIBACTCSA
TOIIOYHBIMU I'a3aMHU C TEMIIEPATYpOH L1, @ HApYKHAs - BO3AYXOM C TEMIIEPATYPOH to.




KoadduimeHT TernnooTaauu oT TOMOYHBIX T'a30B 0, @ OT 0OMYPOBKHU K BO3IYXY 0.
TemnonpoBogHOCTE 0OMYpPOBKH — A.  OIpenesuTh MOTEPIO Teria 0OMYpPOBKOM U TpapuuecKu
M300pa3uTh cxemy mepenadu Teruia. Micxomaapie naHHbIe BRIOpATh U3 TAOIUIIBI 3.

@®parMeHT TabIUIBI 3

Ne F, 0, K1, Ko, o, 0, A,
BapuanTa | M2 MM o°c o°c Br/(M*-K) | Br/(M*-K) | Br/(M-K)
1 10 250 600 30 20 8 0,7
3aoaua N4

[TaporpoBoa ¢ BHYTPEHHHM auamMeTpoM (; W HapyKHbIM 2 MOKPBIT CIOEM H3OJALUH O
KOX((UITMEHTHI TETIONPOBOJHOCTH CTEHKH M M30JISIIIMA COOTBETCTBEHHO A1 M Ap. Temmeparypa
mapa M OKPYXKAlOIIEro BO3JyXa COOTBETCTBYIOT ty; U lyo; KOI(DQPHUIMEHTHI TEIIOOTAaYd CO
CTOPOHEI Tapa 0, @ CO CTOPOHBI OKPYXKAIOIIETO BO3ayXa 0. ONpeneauTh yaeIbHYIO TUIOTHOCTh
TEIUIOBOTO TMOTOKA C CIWHUIBI JJIMHBI () ¥ TEMIIEPAaTypbl Ha HAPYKHOW IOBEPXHOCTH
MaponpoBofa W W3OJALWW, BBYUCINATH KPUTHUYSCKHNM JUaMeTp wu30isaiuu. 300pa3uth
rpaduvecku cxemy Terionepenadn. VcxoaHble TaHHBIE BRIOPATh U3 TaOIHIIbI 4.

®dparMeHT TabnHIBI 4

Ne ds, ds, 9, L1, L, | o, 02, A1, A2,
BapHaHTa | MM MM MM o°C o°C Bt/ (M2 ‘K) | Bt/ (M2 ‘K) | Br/(m°K) | Br/(m-K)
1 200 | 216 120 300 25 100 8,5 40 0,10
3aoaua Ne5

Onpenenutb K03(GUIMEHT TEMI00TauU 0. U KOJMUYECTBO NepeAaHHON TeroThl Q npu TeueHNH
KHUIKOCTH B TpyOe muamerpoM 0 u jummHOW | cOo CcKOpocThIO W, TpW CpenHe# Mo JjIHHe
TEMIIEPATYPE KUAKOCTH t, M CpEeAHEN MO IIIMHE TEMIIEPATYPE CTEHKU ter.
Wcxonnble qanHble BBIOpATh U3 TaOJIULIBI O.
@dparmMeHT TabIuIbl 5

Ne d; Iy W, th, ters TermmoHocuTeNb
BapuaHTa MM M M/c oC °c
1 40 3,0 1,0 80 50 Boga
3aoaua Nob

Hapy»xHasi MOBEpXHOCTh TOPU3OHTAILHON CTaJbHOW TPYOBI, mMeromeit auamerp d, mmny | u
TeMIeparypy le;, MOMEPEYHO OMBIBAETCSI CBOOOIHBIM MOTOKOM Ta3a (KUAKOCTH) C TeMIIepaTypoi
tx. OnpenenuTs KO3PPUIMCHT TEIUIOOTAAYH oL M KOJMYecTBO Teruia Q, rmepegaBaeMoe oT TyObI K
ra3y (xuakoctu). icxonHbie JaHHBIC BHIOPATh U3 TaOIHUIIHI 6.

®dparmeHT TabIUIEI 6

No BapuaHnTa d, I, ter T, Tenmonocurenb
MM M °c oc
1 50 15 100 20 Bona
3aoaua Ne7

Onpenenuth cpemrHUd KOIDPUIMEHT TEIUIOOTIAaYM OT HETMOJBHIKHOTO CYXOr0 HACHIIIEHHOTO
napa K TOpU30HTAIBHON TpyOe U KOIMUeCcTBO KoHAeHcaTa G Ha MOBEPXHOCTH TPYObI THaMETPOM
d u mHol |, ecriu 1aBeHne mapa p, a TeMIepaTypa MoBEpXHOCTH TPYOHI tc. MicxomHble qaHHbIE
BEIOpaTh U3 TAOIHIIBI 7.

®dparMeHT Ta0bHIBI 7

Ne BapuanTta d, tc, P,
MM M o°c MIla

1 22 15 96,5 0,10




3aoaua No8
Mesxty IByMsl MOBEPXHOCTSIMH ILIOmaaAbio F ycraHoBieH skpaH. KosdduumeHnTsl nzmydenus
noBepxHocteir C; = C, = C3, a TeMmeparypbl MOBEPXHOCTEH cocTaBisitoT ty u t,. Onpenenutsb
TEIUIOBOM MOTOK JIO M IOCJIC YCTAHOBKH JKpaHa, a TaKXKe TeMIIeparypy 3kpaHa T,, U JIYIHUCThIH
MOTOK ITOCJIC YCTAHOBKHU N 3KpaHOB. VICXOHbIC TaHHbBIC BEIOPATh U3 TaOJIHUIIbI 8.

dparMeHT TaObIHIB 8

Ne BapuaHTa ty, to, F, C., Cy, Cy, KommnuectBo
0 0 2 2 174
C C M Br/(Mm*-K") IKPAHOB,
n
1 500 200 10 4,5 2
Ounenka/0annsl Kpurtepnu onenuBanus
Omauuno Pabota BBITIOJIHEHA TIOJIHOCTHIO, 0€3 OMMOOK (BO3MOXKHA OZHA HETOYHOCTb, OITUCKA,
HE SIBJIAIOMIAsCS CICACTBIEM HENOHNMAaHMS MaTepuana).
Xopouio Pabota BBITOIHEHA TOJTHOCTHI0, HO 0OOCHOBAHUS IATOB PEIICHUS HEAOCTAaTOYHBI,

JA0omylicHa 0JJHa Herpy6a$[ OIINOKA MU ABa-TPpU HCAOUCTA, HC BIMUAIOIINX Ha
IMIPAaBUJIbHYIO MOCJICAOBATCIIbHOCTD paCCY)KZ[eHHﬁ.

Yoosnemeopumensno | B pabote nomymeHo 6oxee ogHON rpyOoi ommOKy wim 6osee IByX-Tpex
HEZI0YeTOB, HO 00yJaroIuiics BiIageeT 0043aTeIbHBIMU YMEHUSMU I10 TIPOBEPSIEMOM
TeMe.

Heyodoenemeopumenvno | B pabote ecTs rpyOble OIMOKN B HEJOUYETHI
150)141
KoHTposbHas paboTa He BBIIOJHEHA.

3.3 Kputepuu 1 mkajga OLeHUBAHHS ITOCEIIAEMOCTH 3aHITUI

Ilocemenue 3aHATHI O6y‘{aIOIJ_II/IMI/IC}I OIPEACIIACTCA B IPOUCHTHOM COOTHOIICHUHN

Banabl Kputepuu ouenku
10 nocemaeMocts 75 - 100 %
5 nocemaeMocts 50 - 74 %
0 nocenjaeMocTh Menee 50 %

4. KpnTeplm H IIKa/Jila OeHUBaHUs pPe3yJ/ibTaTOB oﬁyqe}mﬂ Mo JUCHUIIJIMHE IIPHA
IPOBCACHUH NPOMEKYTOUHOM aTTecTAllNH

4.1 TpeboBaHUS K CTPYKTYpe, COJAEpKaHUIO U O(OPMIICHUIO TPEICTaBIECHBl B
METOJMYECKMX MarepHuajgax 110 OCBOEHUIO JUCIMIUIMHBI (MOAYNS) U B DJIEKTPOHHOM Kypce B

OHNOC MAY.
4.2 KpuTepun 1 mikajia OIeHHBaHUS Pe3YIbTATOB OCBOCHHUS JAUCIUILINHBI C 9K3aMEHOM

JUis  IWCHMIUINH, 3aKaHYMBAIOIIMXCS  OK3aMEHOM, PE3YJIbTaT  IPOMEKYTOUHOU
aTTeCTallid CKJIAJbIBaeTCsA W3 OauioB, HAOpaHHBIX B XOJI€ TEKYIIET0 KOHTPOJS H IPH
MIPOBEJICHUH dK3aMeHa:

B ®OC BkIIOYEH COHCOK BOIMPOCOB M 3aJaHW K JIK3aMEHY M THIIOBOM BapHUaHT
9K3aMEHAIlMOHHOI'0 OUIeTa:



BKSaMeHaHI/IOHHHe BOIIPOCHL

Bonpocvt no mepmoounamure

1. PaGouee Temo. TepmommHamuueckas cucrema. Temora u pabora Kak (OpMBI DPHEPTHH.
OcHOBHBIE TapaMeTPbl COCTOSHUS paboYero Tena, pa3MepHOCTH.

2. Tlapamertpsl cocTosinusi pabouero Tena. PaBHOBecHOe M HEpaBHOBECHOE COCTOsIHMA. CBs3n
MEXy IapaMeTpaMU COCTOSHUS.

3. YpaBHEHHE COCTOSHHS HICaJIbHBIX Ta30B. ['a30Bas MOCTOSHHASA, YHUBEpCAJIbHAs Ta3oBas
HOCTOSIHHAS, UX (PU3HUECKas CYIIHOCTh U CBA3b C TEIMJIOEMKOCTHIO.

4. CBoiicTBa peanbHbIX ra30B. YpaBHEHUE COCTOSIHUS pealibHbIX ra3oB (Ban-llep-Baanbca).

5. BHyTpeHHss 5Heprus U 3HTAJIBIUS ra3a, CBA3b MEXy HUMH, Pa3MEPHOCTH.

6. Temnora u pabota. IIpomeccs 1 moka3areiay TEIJIOBOTO U MEXaHUYECKOT'O B3aUMOCHCTBUS
pabouero Tena M OKpysKaromed cpeisl. Jluarpamma p- v, MPU3HAKK COBEPUICHUS U 3aTpathl
paboThL.

7. 3aKOH COXpaHeHMs W IHpeBpalleHus sHepruu. IlepBblii 3aKOH TEpMOIMHAMUKH,
npeodpaszoBanue sueprun npu dg=0, du=0, d¢=0.

8. TemnmoéMkocTn ra3za: MaccoBas, OObEMHas, MosbHasi; pasmepHocTd. CylHOCTh
TEIUIOEMKOCTH, IIPeAebl U3MEHEHUS TEIUIOEMKOCTH.

9. HcrtunHas u cpemHss TEIUIOEMKOCTH Tasza. OmpeneneHne TEIUIOEMKOCTH NMPH JTUHEHHOW U
HEJIMHEWHOM 3aBUCUMOCTH €€ OT TEMIIEpaTypBhl.

10. TermmoémKoCTH Ta3a MpU MOCTOSHHOM 00BbEME M MPH MOCTOSHHOM JaBiieHHH. CBA3b MEXIY
HuMU. YpaBHeHue Maiiepa. [lokazarens anquabatsl.

11. Tennora. Tenno€MKOCTh U SHTPONUS Ta3a, CBA3b MEXIY HUMHU, quarpamma T-S ¥ mpu3HAK
[I0JIBOJIA UJIU OTBOJA TEIUIOTHI.

12. DuTponus raza. i3MeHeHne SHTPONTUH B 00PaTUMBIX M HEOOPATHMBIX IIPOIIeccax.

13. UccnenoBanne M30XOpHOTo mporecca B p-v U T-S guarpammax, omnpezeineHue paboThl U
TEIUIOTHI IpoLiecca.

14. UccnenoBanue u3obapHOro mpouecca B p-v U T-S auarpammax, omnpezaeieHue paboTbl U
TEIUIOTHI IpoLiecca.

15. UccnenoBanne M30TepMUYECKOro Mpoliecca B p-v U T-S auarpammax, onpeneneHue padoTbl
U TEIUIOTHI MpoIiecca.

16. UccnenoBanue aanabaTHOro mpouecca B p-v U T-S nuarpammax, omnpezaeieHue padoThel U
TEIUIOTHI MpoLiecca.

17. UccnenoBanue moauTponHoro mpoiecca, ¢ N = 0,5 B p-v u T-S quarpamMmax, onpeneneHue
paboTHI U TEIJIOTHI TIpOIIecca.

18. HccnenoBanue moaUTPONHOro mporecca, ¢ N = 1,2 B p-v u T-S quarpaMmax, onpeneneHue
paboTHI ¥ TETUIOTHI MpoIlecca.

19. UccnenoBanne MOIMTPOIIHOTO Tporecca, ¢ N = 2 B p-v u T-S nuarpammax, onpeneneHue
paboTHI ¥ TETUIOTHI MpoIlecca.

20. UccnenoBanye MOJIMTPOIHOIO Iporecca, ¢ N = -5 B p-v u T-S auarpammax, omnpeaeieHue
paboTHI ¥ TETUIOTHI MpoOIlecca.

21. IIponiecc mapoobpa3zoBaHMs B P-V JUarpaMme, OmpeiesieHHe padoThl pacUIMpeHHs Iapa,
cTaauu napooOpazoBanusi. Kpurtnyeckoe cocTosiHue BOJIbI U Mapa.

22. Ilponiecc mapooOpa3oBanusi B T-S quarpaMmme, onpeneieHue TEIUIOThl MapooOpa3oBaHUs U
neperpesa napa.

23. TepmoauHaMu4eckre mporecchl B P-v U T-S nuarpamMmax, MPHU3HAK COBEPIICHUS WU
3aTpathbl paboThl. PazoBble EPEX0/ibl, PABHOBECHBIE COCTOSIHUS, TPOWHAs TOUKA.

24. OcHOBHBIE MapaMeTpbl KUAKOCTH U napa. CrnocoOwl ux ompeneneHus. CTeneHb CyXoCTH U
Npenenbl €€ N3MEHEHHS.

25. OcHOBHBIE MapaMeTpbl BiakHOro mapa. CTeneHb BIAXHOCTH M TpeAeibl €€ M3MEHEHUS.
[Tonnas Teriora napooOpa3zoBaHuUs.

26. Ipouecchl BoastHOTO mapa B P- v , T-S u I-S nuarpammax. Temmeparypa HachIICHUS |
CTENEHb NIeperpesa mnapa.




27. AnuabatHblii poluiecc ucteyeHus rasza. Pacnosnaraemas pabota npu ucreueHun raza. Comio
u 1uddy30p, U3MEHEHHE CKOPOCTH, TaBJICHHS U TEMIIEPaTyphl ra3a B HUX.

28. CKOpOCTh M pacxo/1 ra3a B Cy)KMBAIOIIEMCs KaHale MpH aguadaTHOM UcTedeHuu. Pacxonnas
XapaKkTepucTHka coria. Kputuueckue napameTpbl HCTEUSHHUS.

29. TIpouecchl nmpoccenupoBanus raza u napa. dddexr Jxoymns-Tomcona. aBepcus rasa.

30. CkopocTh U pacxojJ Tra3a B pacmmpsitomiemcs kanane JlaBans. Buabl comen M pexuMbl
UCTEUEHUS.

31. [{uxibel nipssiMble U 0OpaTHBIE, oOpaTUMBbIe M HeoOpaTuMble. PaboTa mukia: coBepmiéHHas U
3aTpavyeHHasl.

32. Bropoiil 3aK0H TEPMOIMHAMHMKH, MaTeMaTH4YE€CKOE BBIPAKEHHE, OCHOBHBIE (DOPMYIUPOBKHU.
TepMudeckui K.I1. 1. [UKJIA.

33. [Ipssmoit obpatumbiii vk Kapuo. IIporecchl, 0COOCHHOCTH M TEPMOJIMHAMHYCCKUHN K.I1.1I.
LUKJIA.

34. Obpatubiii  oOpatumbiii  1uka  Kapuo. Ilpomeccsl, 0coO€HHOCTH U XOJOIUIbHBIN
KO3 PHUIMEHT IUKJIA.

35. Cxema oHOCTYIEHYaTOro Kommnpeccopa. Pabora cxxatusi, pabota Ha MPUBOJ KOMIIpECCOpa.
36. OmHOCTYIEHYATHI KOMITpECCOp TPHWHIMIT ACHCTBHS, Ha3HadyeHHe. [Ipormecchl, CTETCHb
MOBBILICHUS 1aBIICHUS, BPEIHOE TPOCTPAHCTBO.

37. MHorocTyreH4aTelii  komrpeccop. HasHauenwe, kinaccu@uKaius, MPOLECChl M CTENCHBb
MOBBILICHUS NaBieHus. PaboTta, TemioTa cxaTHs U OXJIaXKICHUS.

38. Hukan JIBC ¢ moxBomoM TeioTsl pu v - Cconst. IIpormeccrl, padora, TerioTa 1 TEpPMUYECKUN
K.IL.J. LUKJIA.

39. Huxn JIBC ¢ moaBomoM TemtoTsl ipu p - CONst. [Ipormecchl, paboTa, TeIioTa U TEPMUYSCKUN
K.IL.J. LUKJIA.

40. lHuxn JABC co cMemaHHBIM TIOJIBOAOM TemwioThl. [lpomeccer, paboTa, TermioTa |
TePMHUUYECKUN K.I1.J. [IUKJIIA.

41. Ilytu nosblieHus padboTsl U K.11.1. 1ukiIoB JIBC.

42. Cpasnenue uukioB JIBC ¢ pa3nu4HbIME cioco0aMu TOBO/IA TEIUIOTHI.

43. Huxn I'TY ¢ moasomom TertoTsl ipu p - const. [Iporeccer, paboTa, TeIoTa U TEPMHYECKUAN
K.IL.J. LUKJIA.

44. [uxn I'TY ¢ moaBoOM TerIoTH Ipu L - const. TIporeccrl, paboTta, TeIoTa ¥ TEPMUIECKUN
K.IL.J. LUKJIA.

45. CpaBaenue 1ukiioB I'TY ¢ pasnuunbiMu criocobamMu moBojia TeIUIOTHL. [lyTu MmoOBBITIIEHUS
pabotsl 1 k... nukioB ['TY.

46. CBolicTBa OOpaTUMBIX M HEOOPATHMBIX MPOIECCOB M IMKIOB. IIpWHIMI BO3pacTaHUs
SHTPOIHH.

47. luxn Penxkwna mius BomsHOro mapa. IIpomecchl, pabora, TeruioTa ¥ TEPMUYECKHMA K.I1.1I.
LHMKJIa, €ET0 0COOEHHOCTH.

48. Ilytn noBeImeHws paboTHI U K.I1.JI. IIUKJIa PeHknHa.

49. Cpauenue 1ukinoB IBCu I'TVY.

50. [ukn BO3AYIIHON XOJIOAMIBHOW ycTaHOBKH. [Iporteccel, paboTa, TEIioTa W XOJIOAMIbHBIN
KO3 PUIMEHT LUKJIA.

51. [{uky mapoBO KOMIPECCUOHHOM XOJIOAMIBHON ycTaHOBKH. [Iporiecch, paboTa, Temniaora u
XOJOAUIBHBIN KO UIIMEHT IUKIIA.

52. MakcumaipHasi paboTOCTIOCOOHOCTh CHCTEMBI. DKCEPTHsl, SKCEPTHUSCKUN K.IT. 1. ITUKJIA.

Bonpocwl no mennonepedaue

1. CymHocTh TEmIONpPOBOAHOCTH. TeMmmepaTypHOe TIoje, €ero XapakTepucTHKH. ['paaueHT
TEMITEPaTypBbl, €r0 3HAK M HAIPaBICHHOCTb.

2. YpaBHEHHE TEIUIONPOBOAHOCTH (3akoH Dypbe). KodpduuueHT TemmonpoBoaHOCTH,
OIpeJIeTICHNE, PAa3MEPHOCTh U (PU3HUECKas CYIIHOCTh, 3aBUCHMOCTh OT BHEIITHUX (PAKTOPOB.




3. TennonmpoBOIHOCTH Yepe3 MIIOCKYI0 OJHOCIOWHYIO CTEHKY. TeraoBoi MOTOK U TepMUYECKOe
COIIPOTHBIICHUE.

4. TeronpoBOAHOCTh Y€pe3 LMIMHAPUYECKYIO OJHOCIOHHYIO CTE€HKY. TenaoBoil NOTOK U
TEPMHYECKOE COIIPOTUBIICHUE.

5. TemjonpoBOAHOCTh YE€pe3 MHOTOCIOWHYIO IUIOCKYK) CTEHKY. TemnjgoBoll TMOTOK U
TEPMHUUYECKOE COIIPOTUBIICHUE U TEMIIEPATYPhl HA TPAHULIE CIIOEB.

6. TerionpoBOJHOCTh Yepe3 MHOTOCIOHHYIO IMJIMHAPHYECKYIO CTEHKY. TeraoBoil MoTok u
TEPMHUUYECKOE COIIPOTUBIICHUE U TEMIIEPATYphl HA TPAHULIE CIIOEB.

7. CymHOCTh KOHBEKTUBHOTO TeII000MeHa. OCHOBHBIE (PAKTOPHI, BIUSIONIUE HA TEIUIOOTIATYy.
8. Koapdunument temnooraaun, ompenesneHue, pa3MEpHOCTb. YpaBHEHHE TEIUIOOTJauu
(HproToHa-Puxmana). MeTopl penieHus 3a/1a4 KOHBEKTUBHOTO TEIJIO0OMEHA.

9. YcnoBus monobust mpoueccoB  temoodmena. Kpurepun nonobus. KpurepuanbHble
YpaBHEHHS U1 BEIHY)KJICHHOTO M CBOOOTHOTO JABMKEHHSI TEIUIOHOCHTEIIS.

10. I'maponuHamMuyeckoe M TEIJIOBOE MOA0OHME MPH CBOOOJHOM M BBIHYXJIEHHOM JIBM)KEHUU
KUAKOCTU. [ 'mapoarHaMUYecKuii OrpaHUYHBIN CIIOM U €T0 BIMSHUE Ha TEMJI000MEH.

11. Tennootnaya npu JABMKEHMM >KUAKOCTH BIOJb IUIACTUHBL. Pacmpenenenue ckopocreil u
TEMIEPATYP TEIIOHOCUTEIIS.

12. Tennootnaua mnpu JBUXKEHUU JKUAKOCTH B TpyOax. Pacmpenenenue ckopocteid u
TEMIIepaTyp Ipu JJAMUHAPHOM U TYpOYJICHTHOM PEXHMAX.

13. Temnootnadya mpu OOTEKAHUHU >KUIKOCTBIO OJAMHOYHOW TpyObl. Pexumbl ABMKEHUS U
XapakTep U3MeHEeHUs KO3 PUIUEHTA TEIIO0TIauH.

14. Tennootnada mpu OOTEKAHHWHU XHUJKOCTBIO Mydka TpyO. PeXMMBbl IBHXEHHS M XapakTep
U3MEHEeHHS K03 PHUIIMEHTa TeTIIO0TIauH.

15. Tennootnada npu cBOOOJHOM JIBUKEHUH KHJIKOCTH OTHOCUTENIBHO CTEHOK. Pacnpenenenue
CKOPOCTEH U XapakTep U3MEHEHHs KO3 (UIIMEHTA TeTIO0TIauH.

16. Tennomepenaua yepe3 IUIOCKYIO OJHOCIOWHYIO CTEHKY. TeroBoi MOTOK M TEPMHUYECKOE
COIPOTHUBIICHUE.

17. Tennomepenaua depe3 MWIMHAPHUYECKYIO OJHOCIONHYIO CTeHKY. TemyoBOH NOTOK H
TEPMHUECKOE COIIPOTUBIICHHE.

18. Temnnomepenaua yepe3 MHOTOCIOMHYIO TIOCKYIO CTEHKY. TerioBOi MOTOK M TepMUYECKOE
COINPOTHUBIIEHUE U TEMIIEPATYPbI HA IPAHULIE CIIOEB.

19. Tennomepenaua dvepe3 LWIMHIPUYECKYI0 MHOTOCIOHHYIO CTEHKY. TeIUIOBOM MOTOK H
TEPMHUECKOE CONIPOTUBJIEHUE U TEMIIEPATyphl HAa TPAHULIE CIIOEB.

20. Kputnueckuil nuamerp uzonsnuu. Ycioue 3h(eKTHBHON pabOThl M30JIALUN U METOIUKA
noadopa e€ TerTON30ISIIMOHHBIX CBOMCTB.

21. Ilytn wuHTeHcH(UKALMU TEIIOOTAaYn uepe3 CTeHKy. KoadduuueHnt Ttemnonepenauu,
orpeziesieHue, pa3MEepPHOCTb.

22. CymHocTb TerooOMeHa u3iyuyeHneM. VznydarenbHas, oTpakaTesbHas U MOTJIOMIaTeIbHAsS
CIIOCOOHOCTH Tea.

23. OcHoBHBIe 3akoHBI TerioBoro wusnydenus (IImanka, Buna, Credana-bonbimana).
Koaddunment usnydenus, onpeaeneHue, pa3MepHOCTb.

24. OcHoBHBle  3akOoHBl  TeroBoro  usnyudeHus  (Credana-bombimana,  Kupxroda).
VHTEHCHBHOCTH U TEIJIOBOM MOTOK MU3JIy4YECHHUS.

25. JlyuucThlii TEmao0OMEH MeXIy TMOBepXHOCTIMU Tell. [lpuBenéHHbl KO3 UIMEHT
U3ITy4eHus1, pa3MepHocTh. [IpuBenénHas crernenb Y4epHOTHI TETl.

26. JlyuucThlii TEIUIOOOMEH MEXIy SKpaHUPOBAaHHBIMHM TelaMH. TerjaoBoil MOTOK M OLEHKa
3¢ (PEKTUBHOCTH MCIIONH30BAHUS SKPAHOB.

27. OcOoOEHHOCTH H3JIyuYeHHUs] U TMOIJIOIICHUS SHEpruu rasamu. M3mydeHrne MHOT0aTOMHBIX
ra3oB. TenaoBoil MOTOK ¥ KO3 (GUIMEHT TEIUIOOTAAYH NIPU U3ITyUCHUH.

28. TermnooOMeHHBIE anmaparkl, HA3HAYCHHUE, TUIIBI, OCHOBBI TEIUIOBOT'O pacuéra, ONpe/ieieHne
MOBEPXHOCTH TEMJI000MEHA U KOHEUHBIX TEMIIEPATYP TENJIOHOCUTEIIEH.



29. CnoxHBIA  TEmIOOOMEH TIJIOCKUX U  IIIMHAPUYECKHX  CcTeHOK. KoadduiueHt
TEIUIONIePEIaud, TEIIOBOM MOTOK, TEPMHUYECKOE CONPOTHBIICHUE M TEMIIEPATyphl HA TPAHHUIIE
CJIOEB.

DK3aMeHaIIMOHHBIN Ouiet (mpumep)

MUHUCTEPCTBO HAYKU U BBICILIET'O OEPABOBAHUS PO
®EJEPAJILHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICILIET'O OBPA3BOBAHUS
«MYPMAHCKU APKTUYECKUI YHUBEPCUTET»

(PT'AOY BO «MAYVY»)

Hucrutyr « Mopckasi akaJaeMus»

(HaumeHoBaHHE CTPYKTYPHOTO IOAPA3IEICHNU)

Kag[)em)a «CVY/I0BBIX JHEPreTHYECKHX YCTAHOBOK M CYIOPEMOHTA»
(HaumeHoBaHue Kadeapsr)

Hanpasnenue noaroroBku: «26.05.06 DkcrutyaTanus Cy/10BbIX S3HEPIreTUYECKUX YCTAHOBOK)
HamnpaBneHHOCTh NOATOTOBKU: «DKCILTyaTalusl INIABHOM CYZOBOW JBUTaTEIbHON YCTaHOBKH

9K3AMEHAIIMOHHBIN BAJIET Ne ...
10 y‘-IC6HOI71 gucnuininHe « TexHuyeckas TEPMOAMHAMHUKA U TEIJIoNIEpeaadar»

1. Teopernueckuii Bopoc Ne 1. PaGodee Tenmo. TepMmoanHaMuuecKue mapaMeTpbl COCTOSHUS,
pazMmepHoCcTH. CBsI3b MEXKY MapaMeTpaMu COCTOSIHUS.

2. Teopernueckuii Borpoc Ne 2. CyImIHOCTh TEIUIONPOBOAHOCTH. YPAaBHEHHE TEMIIEPATypHOTO
nosist. CTamoHapHOe, HECTAllMOHAPHOE TEMIIEpaTypHoe 1oJje. [ paiueHT TeMneparypsl, €ro 3HaK
Y HamnpaBJIEHHOCTb.

3. IlpakTudeckoe 3amganme: o00BeM Bo3ayxa mpu jgaeieHuu 0,6 MIla u temmeparype 100 °Cc

cocraisier 3 M°. Kakoii 06beM 3aiimer BO3/yX IPU HOPMAJIbHBIX (PU3NUECKUX YCIOBUSX?

3aseayrommii  kadenpour  / D.MN.0./

« » 202 r.

Ouenka KpuTepuu ouieHKH 0TBeTAa HA IK3aMeHe

OOyuarommiicss TJIyOOKO H  TPOYHO  YCBOMJI  HPOTPAMMHBIA  MaTephal,
HcYepIIbIBaloNle, MOCIeA0BaTENbHO, YETKO M JIOTMYECKH CTPOMHO €ro u3Jjaraer,
YMEET TECHO YBS3bIBaTb TEOPUIO C MPAKTUKOW, HE 3aTPYIHSETCS C OTBETOM IIPHU
BHJIOU3MEHEHUHU Borpoca. Bianeer crenuanbHOW TEPMUHOJIOTHEN, JEMOHCTPUPYET
OOIIyI0 3pYIOWIHI0 B TPEAMETHOH OO0JIaCTH, HCIIONB3YEeT MpPHU OTBETE CCBHIJIKH Ha
Marepual CeUuaIn3upOBaHHbIX HCTOYHUKOB, B TOM 4Hciie Ha IHTepHeT-pecypcChl.

Omauuno

OOyuarommiicsi TBEPIO 3HAET MaTepHal, IPaMOTHO U IO CYIIECTBY H3Jaraer ero, He
JIOITyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC, BIAAEET CHEIHAITBHON
Xopouwo TEPMUHOJOTHEH Ha JOCTATOYHOM YpPOBHE; MOTYT BO3HHMKHYTH 3aTPyJHEHHS IIPH
OTBETE HA YTOYHSIONIME BOIPOCHI II0 paccMaTpUBaeMOil TeMme, B IEJIOM
JIEMOHCTPHPYET OOIIYI0 SPYAMIIIIO B IPEIMETHON 001aCTH.

O6yqa10n11/117lcs{ HUMCCET 3HAHHA TOJBKO OCHOBHOI'O MaTe€pHajia, HO HE€ YCBOMUJ €TI0
HeTaﬂeﬁ, JAOIMYCKAC€T HETOYHOCTH, HEAOCTATOYHO IIPAaBUJIbHBIC q)OpMyJ'IPIpOBKI/I,
YOoaﬂemeopumeﬂbno IUIOXO BJIAACET CHGHI/IaHLHOﬁ TCpMHHOJ’IOFHGﬁ, AOITYCKACT CYHICCTBCHHBIC OIIHOKU
npu OTBETC, HEAOCTATOYHO OPUCHTUPYCETCA B HCTOYHUKAX CHEIHUATIN3IUPOBAHHBIX
3HaHUMU.

OOyuaronuiicss HE 3HAeT 3HAYUTCIBPHOW YaCTH MPOrPaMMHOTO Marepuaia,
JIOITyCKAeT CYIIECTBEHHBIE OMIMOKH, HAPYIICHHUS JIOTHIECKOH IOCIeI0BaTeIFHOCTH B
Heyooenemeopumenvno | N310XKEHUU NIPOrPAMMHOIO MaTepualla, HEe BIaJeeT CIELUAJIbHON TEpMHHOJOIHUEH,
HE OPUEHTHPYETCS B NCTOYHHUKAX CIICIHAIHN3MPOBAHHBIX 3HAHNH.

Her oTBeTa Ha mocTaBIEHHBIN BOIPOC.




Onenka, moyiydeHHas Ha 3K3aMeHe, NepeBoauTcs B Oamibl («5» - 20 6amos, «4» - 15
OamnoB, «3» - 10 6amioB) m cymmmupyercs ¢ OamiamMu, HaOpaHHBIMH B XOJI€ TEKYIIETO

KOHTPOJIA.
HroroBas ouenka no | CymmapHbie 0a1/bl Kpurepuu ouenuBanus
JUCHUILIMHE (MOIYJ110) 0 JUCIHHUILJINHE
(MoayJ110), B TOM
quciie
BEITNIOTHEHBI BCE KOHTPOJBHBIC TOUKH TEKYIIET0 KOHTPOJIS
Omauuno 91-100 P y P
Ha BBICOKOM YPOBHE. JK3aMEH ClIaH
BhITIOTHEHBI BCE KOHTPOJIBHBIC TOYKH TEKYIIETO KOHTPOJIS.
Xopowio 81-90 P Y P
DK3aMeH CllaH
KoHTpObHBIC TOYKH BBITOTHEHEI B HEIIOJTHOM 00BEME.
Yooenemeopumenvno 70- 80
DK3aMeH ClIaH
Heyooenemeopumenvno 69 u meHee KoHTpobHBIE TOYKM HE BBITIOJHEHBI UM HE CJIaH dK3aMeH

5. 3ajaHusi IMATHOCTHYECKOH PpaldoThl JJsl OLEHKH Pe3yJbTATOB O0Y4YeHHUs] MO
AUCHHUILIMHE B PAMKAaX BHYTPeHHeH He3aBUCHMOIi OlleHKH KayecTBa 00pa30BaHus

®OC comepXuT 3afgaHusl Il OLIGHWBAaHUS 3HAHWUW, YMEHUH ¥  HAaBBIKOB,
JEMOHCTPHUPYIOIIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIETEHIMA ¥ UHAMKATOPOB HX
JIOCTHDKCHHS B TIPOLIECCE OCBOCHUS JUCITUTIIINHBI.

Kommiekt 3amanuii pa3paboTaH TakuM o00pa3oM, YTOOBI OCYHIECTBUTH MPOLEAYPY
OIICHKHU KaXKJI0OW KOMIIETCHIINH, ()OPMUPYEMBIX JUCIUTUITMHON, Y 00YJarOIIerocss B MMChbMEHHOU
dbopwme.

ConepxaHrie KOMIUICKTa 3aJaHUi BKIIIOYACT. pacuemuvle 3a0aq, CUmMyayuoHHble
3a0aHUA.

KommuekT 3aganuii 1MarHocTHYeCKOH padoThI

Komnemenyua OIIK-2 . Cnocoben npumensimo ecmecmeeHHOHAYYHbLE U 0OUJCUHICEHEPHBLE SHAHUS,
anarumuyecKue Memoovl 8 NPOPECCUOHATLHOU 0esmeabHOCIU

1 Ymo nysicno coenamos, umobsl 8 6030VUIHOM NOPUHEBOM KOMUPECCope YEeaudums 00beMHblll
KI?
OTBeT: YMEHBIINTH OTHOCUTENBHYIO BEIMYNHY BPEIHOTO MTPOCTPAHCTBA.

2 Toscuume, kaxas mepmoOUHAMUYECKas CUCIEMA CUUMAEMCs 3aKPbIMOoTL?
OTBeT: cricTeMa cUnTaeTCs 3aKpPhITOH, €CIT NMEeeT 0OMEH 3HEepTHel B BUJIE TeTIa U
MEXaHMYECKOH paboThl, HO B HEH OTCYTCTBYET OOMEH MacCOM.

3 Kaxoii 661600 moorcno coenamv u3 3axoua [owcoyns o0 yoenvHou GHympenHeu dHepeuu
U0eanbHoz2o 2asa:
OTBeT: yJenbHasi BHYTPEHHSIS] SHEPTHs UICATBHOTO Ta3a 3aBUCHT TOJILKO OT TEMIIEPATYPHI.

4 Hoscnume, xaxum 06pasom onpeoensiemcs 3HaK pabomol, cogepuiaeMor paboyum menom?
OrtBeT: 3HaK pabOTHI, COBEPIIAEMOI PA0OOUYNM TEJIOM, ONPEAEISIETCS 3HAKOM N3MEHEHUS €T
YACIBHOTO 00beMa.

5 Tosicnume, xakue napamempul, xapaxmepusyrowue yuxi JIBC, npu ceoem ymeHbueHuu
yeenuuugaiom mepmuveckuil KI[ yukaa:
OTBeT: CTeleHb MPEIBAPUTEIHHOTO PACIIMPEHNS] 1 MUHHMAJIbHAS TEMIIepaTypa IuKia.

6 Tosicnume, pacnonazaemas paboma npoyecca 601bute LU MeHble pabomvl pACUUPEHUsT U OM
ye20 IMo 3asucum?
OTBeT: MOXET OBITE JIMOO OOJIbIIE, TNOO0 MEHBINE PAadOTH PACIIUPEHUS, 3TO 3aBUCHT OT BHIA




rnpomnecca.

Hanuwume gopmyny, onpedenaiowyio konuuecmeo menia, nepeoasaemozo
MenI0nPOBOOHOCMbIO Yepe3 YUNUHOPULECKVIO MPEXCIOUHYI0 CIMEHK)Y NPOU3BOAbHOU ONIUHbL.

2m-l(tl - t.
OTBerT: Q = (fer — Ler)

—1 (d2)+—1 ( )+—1 ( )

Hanuwume qbopmyﬂy onsl onpedeﬂenuﬂ JUHELH020 Kodhhuyuenma menionepedadu uepes
OOHOCAOUHYIO YUNUHOPUHECKYIO CIEHKY U omeembme, 0yoem au OH MeHbule 1100020 U3

KO3 puyuenmos menioomoasu 8 yKka3auHotl popmyie.

1
OTtBeT: k; = , KO3 OHUIMEHTOB TEIIOIIepEaaur BCETa MCHbIIIE
l 1

aq-dq ZAln( ) an: d2
J000T0 U3 KOAPPUITMEHTOB TEIIOOTIAYH.

HO}ZCHume, KAaK UsmeHsaemcs CKopoCmbv nomoka 6 OUHAMUYECKOM nOcpanuUv4YHOM Cjlo€e Ha
noeepxHocmu CmeHKu.

OrtBer: CKOpPOCTb UBMCHACTCS OT yCTaHOBI/IBHICI\/'ICH CKOpPOCTH B ICHTPEC IOTOKA A0 HYJIA HAa
IMOBCPXHOCTU CTCHKH.
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Tosicnume, xak uzmeHnsiemcs. CKOpOCHb NOMOKA, €20 0aslleHue U MeMnepamypa npu 0GUINCEHUU
8 PACUUPAIOWEMCS KAHATe, eCiU HA 8X00€e 8 KAHAL CKOPOCb NOMOKA ObLia MeHblle
Kpumuyeckou?

OTBeT: JaBJCHUE U TEMIIEpaTypa YBEINIHBAIOTCS, & CKOPOCTh YMEHbBIIACTCSI.

Komnemenyusa OIIK-3 .. CiocobeH npoBOIUTh U3MEPEHHS U HaOMOAeHUS, 00padaThiBaTh 1

MPEACTAaBIATh SKCIEPUMEHTAJIBHBIC JaHHBIC

1

Kaxoso 6ydem abconiomnoe OasieHue 6 OANIOHe, €ClU OHO USMEPAEMCs PMYMHbIM
BAKYYMMEMPOM, Nokazwiearowum paspsaxcenue P = 60 xlla npu memnepamype pmymu t = 21
°C, a nokazanue pmymnozo 6apomempa, npu memnepamype pmymu 6 nem t = 19 °C, pasno B =
103 xlla?

OTtBer: Py = 42,88 xl1a.

Onpedenume OasieHue 8 NAPOBOOAHOM KOJLIEKMOpe KOMId, eClu NPUCOCOUHEHHBIU K HeMy
manomemp noxazvigaem P = 0,4 b6apa npu bapomempuueckom OagieHuu 725 Mm pm. cm,
npusedennom x 0°C. Kax usmenumcsi uzbbimouyHoe OdaeleHue 6 Komje, eciu NOKA3aHUe
bapomempa gvipacmym 00 785 mMm pm. Cm., npu HeUSMEHHOM COCMOAHUU NApa 8 Kon.ie?
OTtBeT: Py = 1366425 I1a.

N30bITOUHOE aBJICHUE TIPU TIOKa3aHuK Oapomerpa 785 MM pT. cT. paBHO P = 32002 ITa.

Typounnas ycmanosxka umeem mownocmo 500000 kBm u pacxooyem 335 e monausa na 1
kBm-u. Onpedenumv maccy 6030yxa, KOmMopylo HYICHO nodamsv & monky 3a 1 uac, eciu 014
cocueanuss 1 ke monausa mpebyemca 16 m® 6030yxa npu Oasnenuu 750 mm. pm. cm.,
npusedennom k 0 °C, u memnepamype 15 °C.

OtBer: HeoOxogumyro Maccy — BO3QyXa HaxOOUM, HWCIOJb3ys YPaBHEHHE COCTOSHHS
uneansHoro raza: m = p-V/(R-T) = 3239856 xr.

B osuecamene uz-3a nnoxoti cmazku mpywuxcs yacmeii npoucxooum uazpeganue 150 ke cmanu
Ha 50 °C ¢ meuenue 30 munym. Onpedenumv nomepro MOWHOCMU O08USAMENS, GbI36AHHYIO
mpenuem. Tennoemxocms cmanu C pagusiemes 0,462 xkllic/(ke-K).

OTtBeT: moteps MomrHOCTH cocTaBuT AN = 1,925 kBr.

Onpedenumsv 4acosol pacxo0 meniomol, IKEUBANEHMHOU pabome, 3amMpayeHHOU HA
npeodonenue mpenus 8 0gueamene 6HYMpPeHHe20 C2OPAaHus, eciu dIPOeKxmusras MOUHOCHb
ogucamenst N, = 40 xBm, a eco mexanuueckuil k. n. 0. 1, = 0,78.

OTBeT: 4acoBO# pacxo] TEIIOTHI, KBUBAJICHTHON paboTe TPEHHS, COCTaBUT

Q = 3600 Ny, = 40680 Kk Jx/4.

Cmanvnas mpyba pasmepamu % = % u menaonposoonocmoio A= 50 Bm/(m"K) noxpeima
2
0eymsa crosmu uzonayuu. Ilepevui crou moawyunou &, = 50 mm umeem A,= 0,2 Bm/(m°K), y

emopozo cnos momyunou 8z = 80 mm mennonposoonocms Az= 0,1 Bm/(m'K). Temnepamypa




eHympenneti nogepxnocmu myowi ti. = 327 °C, a Hapys#cHOU NnogepxHOCMU 6MOPO20 ClLOSL
uzonayuu tl, = 47 °C. Onpedenums nomepu meniomol uepes 06wl ciou uzonsyuu ¢ 1 m onunst
mpyovl U memMnepamypbl Ha epanuye CONPUKOCHOBEHUSL OMOETbHbIX ClOES.

L _Q_ 2n(ter—ter) _
OTtBeT: q; = 1= iln(ﬁ)+iln(ﬂ)+iln(ﬂ) =282 Bt/m.
I:I_ql. %): O,II:I_ql_ (%): 0
by = th - In (d1 327 °C; £l = thy- - In () =243°C.

Onpedenums Kodguyuenm menioomoadu u KOIULECEo nepeoanHol meniomol npu medyeHuu
80001 6 2opuzonmanvroll mpybe ouamempom d = 0,008 m u onunoii | = 6 m, eciu ckopocmo W =

0, 1 m/c; memnepamypa 600ul t,, = 80 °C; memnepamypa cmenku mpyowi t.. =20 °C.
OtBeT: a0 = Num-%>K = 724 Br/(M*-K).
KOJINYECTBO TEIUIOTHI, epeaaBaeMoe Beel Tpyooit Q = 7+d-l-a (t, - t.;) = 6540 BrT.

Onpedenums K03¢duyuenm menioomoauu u KOIUYECmMeo nepeoanHol meniomel nPU medeHuu
6000b1 6 2opuzonmanvrot mpyoe ouamempom d = 0,008 m u orunou | = 6 m, ecriu ckopocmo W =
0, 1 m/c; memnepamypa 600ui t,, = 80 °C; memnepamypa cmenku mpyowi t., =20 °C.

— 2 2
OrtBet: ko3 duimeHt TemootTaaun paBeH a = Ny, -7’“ = 724 Bt/(M"-K); KOTU4ECTBO TEIUIOTHI,

nepenaBaemoe Beeit Tpyooit Q = 7z+d-l-a (¢, - tor) = 6540 Br.

Onpedenumo nepedawy meniomsl om eepmukanibhoi mpyost ouamempom d = 120 mm u
sbicomoti h = 6 m Kk oxpysrcaiowemy 8030yxy 8 YCio6usx c60600HOU KOHBEKYUU, eCiu
memnepamypa napyosicoti nogepxrnocmu mpyowl T, = 353 °K, a memnepamypa 6030yxa T, =

293°K.
OrtBeT: moteps TermoThl TpyoonpoBoaoM coctaBut Q = a-7z-d--(T,, - T) = 1356 Br.
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Onpedenumsv ko3ppuyuenm menioomoauu o. u Koauvecmeo nepeoasaemotl meniomvl Q npu
Kunenuu 600bl 8 ucnapumene, a makdice —maccy napa M, nonyuaemozo 3a 1 uac , eciu niowaos
paboueii nosepxnocmu ucnapumens A = 5 Mm%, memnepamypa paboueii nosepxrocmu te, =156
°C, oaenenue napa p = 0,45 mlla.
OtBet: kK03 PUIMEHT TEMIOOTIAYH, HCTIOB3Ys YpaBHeHHEe MuxeeBa:
o = 146,1-At%33-p%5 = 12441 Br/(M*-K).
KOJIMYECTBO TEepeIaBacMoOi TEIJIOTHI OyAeT paBHO
Q= a4t 4 =497640 Br.
Macca noxygaeMoro B UCTIapUTeIe Tapa ONpeIesuTes o hopmyie:
m = 2399 — g45 xr/,




