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PABOYAA NPOrPAMMA YYEBEHOW ANCLUMIUHDI
B1.0.22 TennomaccoobMeH B 3HepreTu4eckom obopyaoBaHumn

1. Koa n HaumeHoBaHMe cneunanbHOCTU:

14.05.02 ATOMHbIE CTaHUUK: NPOEKTMPOBAHUE, aKcnnyaTauma N UHXNHUPUHT
2. Cneunanusauusa:

[MpoekTnpoBaHme 1 akcnnyaTaunsa aToMHbIX CTaHLMM

3. KBanudukauma BbinyCcKHUKA: NHXeHeP-PU3nK

4. dopma obyyeHUs: oyHas

5. Kachenpa, oTBevarLwan 3a peanmsaumio QUCLUUNIIUHDbI:

kadbeagpa obuien pnamnku

6. CoctaBuTeNnu nporpaMmmbil:

A.d.-M.H., goueHT Typuuwer Cepren KOpbeBud
7. PekomMeHOoOBaHa:

HayyHO — MeToan4eckum coBeToM pusmyeckoro akynbteta, npoTtokon Ned ot 18.04.2024 r.

8. YuebHbIn roa: 2026/2027 CemecTtp(bl): 6



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llensmu oceoeHusi y4ebHoU OucyurniuHbl 6115HMCs:
- LleNnblo U3yYeHUs QUCUMNINHBI ABNAETCA Kak doyHAaMeHTanbHas, Tak 1 npuknagHas
noaroToBka crneumnanucToB B 06nacTn ABnNeHnn nepeHoca Tensia u Mmaccbl un
6asnpyoLWmMXca Ha HUX TEXHUYECKUX CUCTEM, N NPOLIECCOB.

3adayu y4ebHoU OucyunuHbI:
- n3y4eHme obLmx BONpOCOB TEOPUM TENNOOOMEHA, COCTaBNAOLLMX Hay4HYyI0 6a3y ang
aHanusa u pacyeTta npoueccoB TennoodbmeHa 1 cneyunanbHble BONPOoCk! TennoobmeHa,
XapaKTepHble AN Y3M0B A4ePHbIX SHEPreTUYECKNX YCTaHOBOK.
- NpnobpeTeHmne yMmeH1in NpoBOAUTL OLEHKY MPOLLECCOB TennoMaccoobmeHa Ha ocHoBe
NPOCTENLLMX MOAENEN; CaMOCTOATENBbHO pa3dmpaTbCa B METOAMKAX OLIEHKN U
NPUMEHSTb UX A5 pELLEHMSI MOCTaBNEHHOW 3a4a4u;
- YMEHME OCYLLECTBNATb NOUCK N aHanNM3npoBaTb HAY4YHO-TEXHMYECKYIO MHCPOPMALMIO U
BblGnpaTb HEOBXO0ANMbIE AaHHbIE 51 OLEHKM NPOLEeCCOB TENSIOMAcCOOOMeEHa;
BblOMpPaTb KOHCTPYKUMOHHBbIE U (DYHKLUMOHAarbHbIE MaTepuarbl 30H OOBHEKTOB,
y4yacTBYHOLLMX NpoLeccax TennoMmaccoobmMeHa B 3aBMCUMOCTU OT YCIroBUIA paboTbl
- N3y4eHMEe OCHOBHbIX 3aKOHOB, ONUCHIBAOLLIMX PEHOMEHONOMNI0, MEXaHU3MbI U
NO3BONSAOLMX NPOBECTU OLIEHKY SIBNEHUI M NPOLIECCOB NEPEHOCa Tenna n Macchl, B TOM
yucne mexdasHoro.

10. MecTo y4ye6HOM AncuunnuHbl B cTpykType OOIT:
OucunnnunHa obsasaTtenbHom YyacTtu umkna b1
11. MnaHupyemble pe3ynbTaTbl O00y4YeHUs MO AucuunnvHe/moayno (3HaHUA, YMEHUA,

HaBbIKM), COOTHEeCEeHHble C nflaHnpyemMmbiMn pe3yrnibTtataMn OCBOEHUSA O6PHSOBaT9ﬂbHOVI
nporpamMmmbl (KOMHeTeHuMHMM) n MHAUKaTopamMum UX 4OCTUXEHUA:

Kog HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHus
KOMNeTeHuun
3Haer OCHOBHble | 3HaTb:  uM3nyYeckMe  OCHOBbI  MPOLECCOB
MOHATUA W 3aKoHbI | MEepeHoca Tenna,
MEeXaHUKN KNOKOCTU
y rasa, YMeTb OCYyLLEeCTBNSATb OLEHKY AN NMOArOTOBKU K
TennomaccooBmena; | PacHeTam TEeNNOOOMEHHUKOB WM aKTUBHbIX 30H
N peakTopoB
ypaBHEHUI
Cnocoben Hepa3spbIBHOCTH,
ucnonb3oBaTtb OnK-1.2 BIKEHUS,
0asoBble 3HaHMSA
ecTecTBeHHOoHayu COXpaHeHA
HbIX AUCLMNINH B SHepruu
I'IpOCbeCCI/IOHaJ'IbH NPUMEHNTENTbHO K
Ol JeATEeNbHOCTH, NMOTOKaM; OCHOBHblIE
OMK-1 | MPYMeHSTL 3aKOHbl TEXHNUYECKOM
MeToAbl TepMOaUHaMUKN
maTeMarTuieckoro 3HaTb: husnyeckme 0CHOBbI NPOLIECCOB
aHanusau nepeHoca Tenna,
MoOenupoBaHus, CrocoBeH k
TeopeTuieckoro u aHanuay YMeTb: NPOBOANTbL OLIEHKY Teno-
SKCnepuMeHTanbH buanyeckmx rMAPaBIIMYECKUX XapaKTepUCTHK Ha OCHOBE
oro OMK-1.9 ABMIEHUIA U NpOCTeLInX Mogeneit;
nccnenoBaHus 7| npoueccos B
TEXHUYECKUX BnageTb: ocyLecTBAsTb NOUCK U
YCTPOMUCTBaxX M aHanu3MpoBaTb HAy4YHO-TEXHUYECKYHO
cucTemax MHdopmaumio 1 BbibupaTb Heobxoanmele
OaHHble Ana ONs OLEeHKM NpoLeccoB
TennomaccoobMeHa.
Orl1K- Bnapgeet 3HaTb: dM3nM4eckme OCHOBbI MPOLIECCOB




1.10

cocTaBneHnem u
pacyeToMm
MaTemMaTU4ecKmnx
Mogneneu npoLeccos
n obbekToB AC
HaBblkamu pacyeTa

nepeHoca tenna,

YMeTb: caMocTosiTeNbHO pasbrpaTbcs B
METOAMNKAX OLEHKN U MPUMEHSITb UX OIS
peLLeHnsi NOCTaBMNeHHON 3a4auu;

Tennosown Bnagetb: BbIOMpaTh KOHCTPYKUMOHHBIE U
appeKTUBHOCTH PyHKLUMOHamnbHbIe MaTepuarnbl 30H OOHLEKTOB,
paboymx LnKnoB y4acTBYHOLLUX NpoLeccax TennomaccoobmeHa B
3HepreTMYecKoro 3aBMCMMOCTM OT YCroBuin paboThbl.
obopyaoBaHus
3HaTb:0CHOBHbIE 3aKOHbl, onucblBaroLLme
(HEHOMEHONOMMI,  MEXaHU3M U KUHETUKY
CnocobeH Bbigensert n 4
SIBNEHNIA N NPOLECCOB NepeHoca Tenna n Macchl,
dopmynupoBaTb cuctemaTusnpyet .
B TOM 4Mcne MexdgasHoro;
uenu n 3agaym OCHOBHbIE
nccrnenoBaHus, esynbTaThbl
A pesy YMeThb: pa3pabatbiBaTb 0000LEeHHbIE
BbIOMpaThb 3KCnepuMeHTanbHbl
BapuaHTOB peLleHnsi NpobnemMbl, aHanM3npoBaTb
KpUTEPUM OLIEHKN, X Y TEOPETUYECKMX
Or1K-2 OrK-2.3 ~ 3TW BapuaHTbl, MNPOrHO3MpoBaTb MNOCMEeACTBMS,
BbISIBMATb nccrnegoBaHnm,
HaxoAWTb KOMMNPOMWCCHbIE PELLEHNSI B YCIIOBUSAX
NPUOPUTETHI KoppekTupyeT nnaH .
N MHOFOKpUTEPUANbHOCTU, HEONPEAENEHHOCTH;
pelueHus 3agay B JanbHenwmnx
chepe agepHom Hay4HbIX paboT ¢ o
tepe sinep y P Bnagetb: TepmuHonorvuen B obnactu
3HepreTukn Y4ETOM NOSTYyYEHHbIX .
pPeaKkToOpPOCTPOEHUS; HaBblkaMy Noucka
TEXHOMNormm pes3ynbTaTos
MHpopMaLmMn O TENNO-TMAPaBINYECKNX
CBOMCTBaX MarepuanoB akTMBHOW 30HbI.
CnocobeH
COCTaBMATb U
ucnonb3oBaTtb 3HaTb: TennoBble MNpOLEecChl, NpoTekawwne B
TENnnoBble CXEMb yCTpONCTBax ans npeobpa3oBaHus "
" NCMNOMb30BaHNs aHepruw, anemeHTax
MaTemaTtmyeckume KOHCTPYKUMIA annapaToB M YCTaHOBOK, KOTOpble
mogenu paspabaTtbiBaloTCH, CO34alTCA U NPUMEHSAITCA
npoLeccoB U [oTOBUT UCXxoaHbIE B 0DNacTsIX S3HEPreTUYEeCKon TEXHNKM;
annapartos OaHHble ons
MK-10 | agepHo- MK-10.3 | pacyeTa TennoBbIX YMmeTb: hopMynupoBaTh Lenu pelleHus 3agad,
3HEepreTU4ecKmx n CXeM pasfINYHbIX onpegeneHnss  KputepueB U nokasartenen
TennoMexaHuyeck TMNOB OOCTWXEHUS Lienewn;

NX YCTaHOBOK
pasnn4YHbIX TUMOB
AC, rotoBuTb
MUCcXoaHble
JaHHble ongd
pacyeTa
TennoBbIX CXeM

BnageTb: HaBblkaMyn NPUMEHEHNSA MHAOpMaLK
0 TEXHUYECKUX NapaMeTpax OCHOBHbIX BUAOB
A0epHbIX PEaKTOPOB NpW NMPOeKTUPOBaHUM
A0epHbIX PEaKTOPOoB.

12. O6beM gcuunnuHbI B 3a4eTHbIX eguHuuax/yac — 4/144.

dopma NPOMEeXYTOYHOM aTTeCcTaLum - 3K3aMeH

13. TpyaoeMKoCTb NO BMAam y4ebHon paboTbl

TpyaoeMKoCTb
Bupg yuebHow paboTbl Bcero o cemecTpam
2 cemecTp
AyanTOpHbIE 3aHATUSA 64 64
Jlekuun 32 32
B TOM yuUcne: MpakTnyeckune
JlabopaTopHble 32 32




CamocTtosaTensHas paborta 44 44

B TOM 4mncne: KkypcoBasi paboTa (npoekT)

. OK3aMeH -
dopma NpomMexyTo4HOM aTTecTaLmm 36 yac Ok3ameH -36 4ac
WToro: 144 144

13.1. CopepkaHme QUCLUMIUHDI

n/n Peanusauu
A pasgena
ONCLMNIVH
HanmeHoBaHue pasgena bl C
CopepxxaHue pasgena QUCUUnnHLI
ANCUUNNNHBI NMOMOLLIbIO
OHNamH-
Kypca,
QYMK
1. Jlekuum
BBegeHne gucumnnuHbl TennoMmaccoobmMeH B https://edu.
BeeneHne. OcHoBHbIE aHepreTnyeckom obopyaoBaHum. OCHOBHbIE MOHATUS U vsu.ru/cour
1 NOHATUSA MOSEKYNSAPHON SABMIEHNSI MOSNEKYNAPHON PUINKN N TEPMOANHAMMKM, selview.php
PUM3MKM M TEPMOONHAMUKN. | UCMONb3YIOLWMNECS MPU U3YHEHNN NPOLLECCOB ?id=29198
TEenIomMaccoobMeH.
Mpoueccol nepeHoca Tenna | OnucaHMe NpoLEecCcoB nepeHoca Tenna. 3akoHbl https://edu.
5 TepmMoauHaMuKn. 3akoHbl NepeHoca. vsu.ru/cour
selview.php
?id=29198
https://edu.
3 MexaHuam ABneHuns TennonpoBogHOCTU. YuYeT cBONCTB cpeAbl. Ponb | vsu.ru/cour
TEennonpoBOAHOCTU TennoBbIX CBOMCTB Matepunana. se/view.php
?id=29198
https://edu
.vsu.ru/co
4 TennoobmeH u OnmcaHM? npoLeccoB oOMeHa v nepefaym Tenna. Urse/view.
Tennonepegaya TennoBoK NOTOK. php?id=29
198
O6meH maccoli. MoHsTue KoHueHTpauun. 3akoH Ouka. https./;edu.
5 Mpoueccbl MaccoobmeHa OcobeHHOCTN MPUMEHEHMWS NMPU U3MEHEHWM Tenna, Npu \slzyvrgvsgﬁg
nepeHoce Macchl. ?id=29198
https://e
Yucna nogobus ans du.vsu.r
Yucna nogobusi, MX CMbICIT M NPUMEHEHME AN OLIEHKN
6 VIcNonk3oBaHiA B oLeHke npoueccos TennomaccoobmeHa npu yyete U/.C ourse
npoLieccos N Iview.ph
PU3nYeCKMX SBNEHNN NnepeHoca Tenna n macchbi. S
TennomaccoobmeHa. p?id=29
198
OcobeHHoCcTM yyeTa https://edu.
npoLeccoB OHepreTnyeckoe 0bopygoBaHue, cnocobbl OLEHKM vsu.ru/cour
7 TennomaccoobmeHa B BMNWSIHUSI NPOLIECCOB Nepejayn Tenna n Maccol ra se/view.php
3HepreTU4eckom 0COBGEHHOCTU (PYHKLMOHUPOBAHNSA U 3KCMyaTauun. ?id=29198
o6opygoBaHun.
2. llabopaTopHble
Mpouecchl nepeHoca Tenna | Knaccudukaums TennoobMeHHbIX annapaTos. https://edu.
MpoBeneHune UcnbITaHUA TENNIOOGMEHHNKOB B peXXUMax vsu.ru/cour
2.1 NpsIMOTOKA 1 MPOTMBOTOKA Ansi TENNO0OMEHHMKOB se/view.php
pasnMyHbIX TUMOB: NITACTUHYATOrO, KOXYXOTPYOHOro n ?id=29198
Tvna Tpyb6a B TpybGe.
N3mepeHne TemnepaTtypbl Ha BXode 1 BbIxoae https://edu.
29 MexaHn3m nccrnegyemMoro TennoobMeHHUKa B ropsiyeM 1 XONO4HOM vsu.ru/cour
' TEnnonpoBOAHOCTH KOHTypax. lamepeHune pacxoga TensioHocuTenen. selview.php
Tennosusop. MNpuHumMN paboTsbl. ?id=29198
23 TennoobmeH n KoadhdhmumeHT nonesHoro AencTems TennoobMeHHMKa. ngsnzigt:r
' Tennonepegaya KMA nnactuHyYaToro TennooOMeHHMKa. )

selview.php




?id=29198
https://edu.
2.4 | Mpoueccs MaccooBmena KoadpcuumeHT nonesHoro 4encTeusl TeNnooOMeHHMKa. vsu.ru/cour
KM rennoodmeHHuka Tuna tpyba B TpyOe. selview.php
?id=29198
Yncna nogobusa onsa https://edu.
o5 | VCTIONb30BAHMA B OLeHKe KoadhduumeHT nonesHoro AencTems TennoobMeHHMKa. vsu.ru/cour
' npoLieccoB KM koxyxoTpyGHOro TennoobmMeHHMKa. selview.php
TensnomaccoobmeHa. ?id=29198
13.2. Tembl (pasgenbl) QUCUUNIIMHBI U BUAbI 3aHATUN
Ne Buabl 3aHATU (KONMYECTBO YacoB)
Y HavmeHoBaHue Tembl CaMOCTOS TeNbHaS
n (pasgena) gucumnnuubl | Nekuun | JlabopaTopHble pa6oTa KoHTponb Bcero
BeeneHuve. OCHOBHble
1 | MOHATUS MONeKynApHON 5 0 4 5 11
PU3NKM 1
TEPMOANHAMMKN.
> Mpoueccol nepeHoca > 10 4 5 19
Tenna
3 MexaHunam 4 6 6 5 21
TENIONPOBOAHOCTU
4 TennoobmeH n 6 7 6 5 24
Tennonepegaya
5 | Mpouecce 6 5 8 5 24
MaccoobmeHa
Yucna nogobus ans
g | Ycnonb3osaHus B 6 4 8 5 23
OLeHKe npoLeccoB
TennomaccoobmeHa.
OcobeHHOCTHM yyeTa
npoLeccos
7 | TennomaccoobmeHa B 6 0 8 6 20
3HepreTM4Yeckom
obopyaoBaHuun.
UToro: 32 32 44 36 144

14. MeToaun4yeckue ykasaHus onsi o6yyarowmxcsi No 0CBOEHUI0 AUCLUNIIUHBI
NanoxeHne maTtepuana npenogasaTeneM Heobxoaumo BecT B ¢opme, AOCTYNHOW Ans

NMOHNUMaHUA. ,D,J'IFI ynydyuweHnda YCBOEHUA yqe6Horo MaTepumana Heobxoanmo NMPUMEHATb
TpaauunoHHbleE U COBpeMeHHble TeXHUYeCKMe cpeacrtBa o6yqu|/|ﬂ. ,D,J'IFI CaMOCTOATESIbHOIO
n3yvyeHund oTteeeHo BpeMa Ha BCe pa3fersibl Kypca.

CTyoeHTaM Ha nekuusix HeobxoaumMo BeCTU MOAPOOHbLIA KOHCMEKT W cTapaTbCs MOHATb
maTepuan Kypca, He CTeCHATbCS 3ajaBaTb nNpernogaBaTento BOMNPOCbl Ans yrnyGneHHoro
MOHMMaHUS KOHKPEeTHbIX Mpobnem kypca. [ns nonHoro nOHMMaHWs MaTepuana crnegyet
aKTUBHO WCMOMb30BaTb KOHCyNbTauuu. NS camMOCTOSITENbHOrO WM3y4YeHust pasfernioB Kypca,
PEKOMEHOOBaHHbIX  MpenogaBaTenem, HeoOXoAMMO  MONb30BaTbCA  OCHOBHOM n
AONONHUTENbHOW  NUTepaTypor, WHTepHeT-pecypcamn. Ha  npakTUYeckux  3aHATUSX
HeobxoOMmMoO yMeTb pellaTb 3af4adv W aHanuaupoBaTb pPeLleHWe, Ha YCTHbIX Onpocax
obyyaemblii [AOMKEeH yMeTb AEMOHCTPMPOBaTb MOMNYYEHHblIE Ha TNEKUUSX U MPaKTUYEeCKUX
3aHATMAX 3HAHWS, YMEHUS U HaBblKW, OTBEYaTb Ha MOCTaBMNEHHbIE BOMPOCHI, NOAAEPXKUBATb
AVCKYCCUIO MO CyLLecTBY Bonpoca

15. lepeyeHb OCHOBHOM WU [AOMOSIHUTENIbHOW §nUTepaTypbl, PEeCypCoOB MWHTEPHET,
HeobOXoAUMbIX ANS OCBOEHUA AUCLUUNIIUHBI (Crucok numepamypbl 0hoPMISEMCS 8 COOM8emcmauu
¢ mpeboearusivu FOCT u ucrionb3yemcsi obujasi CK8o3Hasi Hymepauyusi 0515 cex 8ud08 UCMOYHUKOS)
a) OCHOBHas nuTeparypa:
Ne n/n M cTOYHMK

1 Kupunnos IN.J1., Borocnosckas I'.I1. TennomaccoobmeH B SOepHbIX SHEPreTUYECKMX YCTaHOBKaX.




— M., OHeproatommusgaTr, VYdyebHoe nocobve gns By3oB. 2000. - 456 c.
(https://lib.vsu.ru/zgate?present+13431+default+1+1+F+1.2.840.10003.5.102+rus).

LiBetkoB ©.9., puropbes B.A. TennomaccoodbmeH. — M., N3g-Bo MOW. YuyebHoe nocobue ans
2 BY30B. 2005. - 548 C.
(https://lib.vsu.ru/zgate?present+13431+default+1+1+F+1.2.840.10003.5.102+rus).

Metyxoe B.C., TennH J1.I., KosaneB C.A., ConoBbeB C.J1. TennoobmeH B dAaepHbIX
3 3HEepreTMYeCcKMX yctaHoBkax. Y4yebHoe nocobue ansa sysos. M.: Msp-so M3W, 2003. - 548c.
(https://lib.vsu.ru/zgate?present+13431+default+1+1+F+1.2.840.10003.5.102+rus).

ApepHasa aHepretTuka : ydebHoe nocobue Ons CTyAEHTOB CTapLUMX KypcoB, acnupaHToB WU
Hay4HbIX paboTHukoB / [H.A. A3apeHKoB 1 ap.] ; XapbkoBCKMIA Hal,. YH-T M. B. H. KapasuHa .—

4 XapbkoB : XapbKOBCKUA HauMoHanbHbI yHUBepcuteT umenn B. H. KapasuHa, 2012 .— 479c.
(https://lib.vsu.ru/zgate?present+13537+default+4+1+F+1.2.840.10003.5.102+rus).
NwxaHoB b. C. YacTtuubl u aTtoMHble gapa : y4ebHUK no aucuunnuHe "®dusmka atom. sgpa” ans
cTya. By30B, 00y4. no cneumanbHoctam 010701 - "dusuka", 010705 - "dusuka atom. sapa u
5 yactuy" n Hanpasnenuto 010700 - "dumsmka" / 6.C. UNwxaHos, .M. KanuTtoHos, H.IM. KOauH ;

Mock. roc. yH-T um. M.B. JlomoHocoBa .— W3pg. 2-e, ncnp. n gon. — M. : URSS : N3g-Bo JIKA,
2007 — 581 C.
(https://lib.vsu.ru/zgate?present+13537+default+1+1+F+1.2.840.10003.5.102+rus)

6) gononHuTenbHasa nuTeparypa:

Ne n/n McTOYHUK
Hopowyk B.E. Kpuaucel tTennoobmeHa npu kuneHun Boabl B Tpybax. - M.: QHeproatomumagar,
6 | 1083.- 120c.
7 YKykayckac A.A. KOHBEKTUBHbIN NepeHoc B TensioobMeHHMKax. - M.: Hayka, 1982. - 472c.
8 3urenb P., Xayann k. TennoodbmeH nany4vexHmem. - M.: Mup, 1975. - 934c.
9 McayeHko B.I. TennoobmeH npu koHaeHcauun. - M.: OHeprus, 1977. - 240c.

10 Kupunnos IN.J1. CBolicTBa MaTepunanoB siaepHon TexHukn, N3g-so MAT3I, 1990.

Kupunnos IN.J1., FOpbeB KO.C., bobkos B.I1. CnpaBo4YHMK NO TensornapaBiMyecknm pacyetam
11 (soepHble peakTopbl, TENNOOOMEHHUKM, NaporeHepaTopsbl). - 2-e u3gaHve, nepepaboTaHHoe U
AononHeHHoe, - M.: QHeproatommagat, 1990 r., - 360 c.

KpamepoB A.A., LLleseneB A.B, NHxeHepHble pacyeTbl A4epHbIX peakTopoB. - 2-0e u3g. - M.:

12 OHeproatomuagar, 1984. - 736¢.

JIbikoB A.B. Teopusa TennonposBogHocTu: YyebHoe nocobue ans By3os. - M.; Bbicwas wkona,
13

1967. - 599c.
14 ManuH H. M. TennomaccoobmeH (B agepHon aHepreTtuke) / H.M. Fanun, MN.J1. Kupnnnos .— M. :

OHeproatomusgart, 1987 .— 374,[2] c.

B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduunansHblie peCypebl MHTEPHET)*:
Ne n/n Pecypc

15 www.lib.vsu.ru — 3HB BI'Y.
https://fedu.vsu.ru — OneKkTpoHHbIN yHuBepcuTeT BIY

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHUss ANsl CaMOCTOAITENIbLHOW paboTbl
(yyebHo-Memoduyeckue pekoMeHOayuu, rocobusi, 3adaqyHuKku, MemodoudyecKue yKa3aHusi MO 8bIMOMTHeHUIO
rnpakmu4yeckux (KOHMpPOosbHbIX), Kypcoabix pabom u dp.)

Ne n/n MCTOYHUK
1 JIbikoB A. B. TennomaccoobmeH : cnpaBoyHuk / A.B. JTbikoB .— M. : QHeprus, 1971 .— 560 c.
5 BabeHko HO.N. TennomaccoobmeH : Meton. pacyeTa TennoBbiX U AUPdY3NOHHBIX NOTOKOB /

FO. N. babeHko .— J1. : Xumus : JleHuHrp. ota-Hue, 1986 .— 143,[1] c.
LiBeTkoB ®. ®. 3agadHmk no TennomaccoodbmeHy : Yyeb. nocobve Ansa TennosHepreT. crew.

3 By3oB / ®. ®. LiBeTkos, P. B. Kepumos, B. N. Benuyko .— M. : 3g-s8o M3OU, 1997 .— 135,[1] ¢
MeTognyeckne pekomMeHAaLuMum MO OpraHu3auMm CamoCTOATENbHOW paboTbl  CTYAEHTOB
4 HanpasneHusa 14.04.02. AgepHble dm3mka n TexHonorun, - Baxtens B.M., Tutosa J1.B. — BI'Y.

2018. — 17 c.

17. OOGpasoBaTtenibHble TEXHOMOrMW, MUCNoNb3yemMble MpU peanusauum y4yeO6HOM
OUCUMNINWHBbI, BKMOYasA [OUCTAHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0GyyYeHue):



Mpn  npoBegeHMM  3aHATMA  NO  OUCUUNIIMHE  UCMNOMb3YKTCA  cneaywouwme
obpasoBaTternbHble TEXHOOMMU:

— aKTMBHbIE U MHTEPAKTMBHbIE (DOPMbI MPOBEAEHNSA 3aHATUN;

— KOMMNbIOTEPHbIE TEXHOOMMM NPU NPOBEAEHUN 3aHATUN:

- Mpe3eHTaLMOHHble MaTepuanbl U TEXHOMOrMn npu ob6bACHEHUMM MaTepuana Ha
NEKLMOHHbIX U NPaKTUYECKUX 3aHATUAX;

- cneumannsanpoBaHHoe obopyaoBaHue Npy NpoBeaeHUn nabopaTopHbIx paboT;

— pa3bop KOHKPETHbIX CUTyauun npu MNOCTaHOBKE Uueren u 3agjad kK paspaboTke
npuKnagHblX nporpamm, npu Bblibope nporpammMHOro obecneyeHnss no YCTaHOBMEHHbIM
Kputepusm, npu paspaboTke nporpaMmm no npeayCMOTPEHHbIM anropuTMam n metogam

Ana camoctostenbHon paboTbl ucnonb3yetca IOBC YHuBepcutetckas ©mbnuoteka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe obecneyeHne, npuMeHaemoe npwu
peanu3auun aucuunnmHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AnctaHunoHHbIEe obpasoBaTtenbHble TexHonoruu (8oT) NPUMEHSAIOTCS C
nucrnonb3oBaHMem  obpasoBaTenbHOro  nopTana  «ONEKTPOHHbIN  yHuBepcuteT  BIY
https://edu.vsu.ru/course/view.php?id=29198».

18. MaTepnanbHO-TeXHU4YECKOEe obecneyeHme AUCLUNIINHDI:
YyebHas aygutTopua aona nposeneHusa 3aHATUN NIeKUMOHHOIo Tmna, npaktn4eckoro tmna, Tekylero KOHTpona v
npomex(yTquon aTtrecrtauum,

CneunannsmpoBaHHas Mebenb

NaGopaTopHbIit cTeH « TennomaccoomeH»

KoMnbloTepHbIN  Kknacc, ayautopusi Anst FPYRnoBbiX W MHAMBUAYANbHbIX KOHCYNbTauWi, MNOMeLleHne ans
camocCTosiTENIbHON paboThbl

CneuunanusmpoBaHHast Mebernb, KOMMbIOTEPbI C BO3MOXHOCTbIO MOAKMYEHUS K ceTn  «WHTepHeT» U
obecneyeHnem gocTyna B 3MEKTPOHHYO MHAOPMAaLMOHHO-00pa3oBaTenbHyO Cpeay yHuBepcuTeTa

Microsoft Windows 10, LibreOffice, Adobe Reader

19. OueHo4Hble cpeacTBa Ansd npoBeneHusA TeKyLI.l,eﬁ n HpOMe)KyTO'-IHOﬁ aTrectauumn

Mopsiaok OLEeHKM ocBoeHMS obyyatowmnmmncs y4ebHoro Matepumana onpeaensieTcs
coep)xaHMeM creayoLwmx pa3aenos ANCLUMINUHBIL:

HanmeHoBaHune MuankaTtop(bl
.?'/c‘.; pasgena AnCUMnInHbI K?_m';?;?"' ﬂ(ﬂ)TM)KeIE)ISIﬂ) OueHouHble cpencTea
(mogyns) KOMneTeHummn
OrnK-1.2
1. Tembl 1-7 OrK-1 OriK-1.9 CobecepoBaHue
OlK-1.10
2. Tembl 1-7 Orl1K-2 OrlK-2.3 CobecepoBaHue
3 Tembl 1-7 MK-10 MK-10.3 CobecenoBaHue
[MpomexyTo4yHasa aTTecTaums MyHkT 20.2.1
dhopma KOHTPOIS - 3K3aMeH Bonpocekl k ak3amery

20 TunoBble OLEHOYHbIe cpeAcTBAa MU MeToAUYECKMEe MaTepuanbl, onpegensioLwme
npoueaypbl oLleHUBaHUA

20.1 TeKywWwMN KOHTPOJb YCNEeBaeMoCTH

KoHTponb ycneBaemMocTv No AUCUMMIIMHE OCYLLECTBIISIETCA C MOMOLLLIO CreaytoLwmx
OL€HOYHbIX CPeaCTB: KOHTPOSbHbIE paboThl.

KoHTponbHas paboTta 1 no Bonpocam:

1. OCHOBHbI€ NOHATUSE MONEKYNAPHON (PU3MKN N TEPMOLNHAMMUKM.

2. MNpouecchl nepeHoca Tenna



3. MexaHu3m TennonpoBogHOCTH

KoHTponbHas paboTta 2 no Bonpocam:

1. TennoobmeH 1 Tennonepeaava

2. MNpoueccbl MaccoobMeHa

3. Uncna nogobus ona ncnonb30BaHUs B OLIEHKE MPOLIECCOB TennomMaccoobmeHa.

Kputepum oueHku:

OueHka «OTNMYHO» BbICTaBNsSETCA CTyOEeHTy, eCiin OH BEPHO OTBETWUJT1 HAa BCE BOMNPOCHI, YKa3aB
N NOACHMB CBOWU OTBETbI C MOMOLLIbIO COOTBETCTBYOLLIMX 3aKOHOB U 3aBUCUMOCTEMN.

OueHka «XOpoLwlo» BbICTaBNAdeTCA CTYyOEeHTY, eClin OH BEpHO OTBeTUI1 Ha BCE BOIPOCbI, HO
aonycTtun HeTO4YHOCT!, nnbo ecnu oH BEepHO OTBETUJ1 HA ABa BOIMNpoOCa.

OueHka «yOoBneTBoOpuUTEsibHO» BbICTaBIIAETCA CTyAEeHTY, €CliM OH BEepHO OTBETUJZ1 Ha BCe
BOMPOCbLI, HO gonycTtui BeCOMbl€ HETOYHOCTMH, nndo ecnu oH BEpPHO OTBETUIT HA OAUH BOMpPOC.

OueHka «HEeYyOOBJIETBOPUTESIbHO» BbICTaBNAETCA CTYAEHTY B Clly4yae, eClin HM Ha O4uH BOMNpOC
HEe JaHO BEpPHOro oTeBeTa.

20.2 NMpomexyTo4yHasa aTrectaumsa

Mpumep KOHTPONbLHO-U3MepuTenbHoro matepuana (KUM)

YTBEPXIOAHO

3aBegyowmin kapegpon obLuen puankm
(Typuwes C.1O.)

HanpasneHne nogrotoBkn: 14.05.02 ATOMHblE CTaHUMWU: NPOEKTUPOBAHME, 3KcnayaTaumsa u
NHXXUHUPWHT.

OucunnnuHa:_b61.B.04 TennomaccoobMeH B 3HEPreTM4eckoMm obopyagoBaHum

dopma oby4yeHua: o4vHas
Bua koHTpona:_dk3ameH

Buag aTtTectauuun:___npomexyTodHas

KoHTponbHO-uamMmeputenbHbii matepuan Ne 1

1. dusnyeckmne npoueccol NpU KOHAEHCaALUN.

2. Teopwus paamepHoCTen 1 uncna (kputepumn) nogodbus. Kputepun PeltHonbAaca,

HyccenbTa, Nekne, MNpaHaTtns.

CocrtaButenb Typuuwes C.HO.
noonucek pacuwiughposka nodnucu




MepeyeHb BONPOCOB K 3K3aMeHY:

. Mpouecckl nepeHoca Tenna: TennonpoBOAHOCTb, KOHBEKUMS (BbIHYXOeHHas, cBo6oaHas).

. U3nyyeHue u ero cesonctea.

. dusnyeckme ocHOBbI Nepeaayn Tenna B pasnnyHbIX cpegax.

. TennoobmeH npu knuneHnn. Bngpl kKunenuns.

. dusnyeckume npouecchbl NpU KOHAEHcauuu.

. TemnepaTypHoOe none.

. MNoTHOCTb TENNOBOro NoTOoKa.

. KoadhpmumneHTsl TENNONPOBOAHOCTU, TEMNEPATYPONPOBOAHOCTMU.

. YpaBHeHue TennonpoBogHocTu. CTaunoHapHble 1 HecTauMoHapHbIe NPOLEeCcChI.

10. KoHBEKTMBHbIN TenniomaccoobmeH B oaHodasHbiX cpedax. BbiHyxaeHHas n cBobogHas
KOHBEKUMUS.

11. TennoobmeH n Tennonepeaava. 3akoH HbOTOHa.

12. KoachpumumneHT TennoobmeHa, ero pmsnydecknin cmbicn. KoaddumumneHT Tennonepegayn.

13. lNpoueccbl maccoobmeHa. 3akoH Puka. KoadpdpuumeHT maccoobmeHa. AHanorna mexay
npoueccammn nepeHoca Tenna u Macchbl.

14. HectaumoHapHble nonsa TemnepaTypbl B Tenax Npocton popMbl (Nf1acTuHa, UANUHAP, wap).
OudepeHunansHoe ypaBHeHWe. [ paHNYHbIE YCNOBUS.

15. BblHyXgeHHOe TeyeHMe B kaHanax. Pexumbl: NnaMMHapHbIN, BA3KOCTHLIN, NEepexoaHbIn,
TYPOYNEHTHbLIN.

13. Teopusa pasmepHocTen n Yucna (kputepumn) nogodus. Kputepun PenHonbaca, HyccenbTa,
Mekne, Mpanatns.

14. MNMpoueccol TennonposogHocTU. Kputepuin buo, ero omsnyecknin CMbicri.

15. OHepreTnyeckoe obopygoBaHUE MU TEMIOMACCOOOMEH.

16. Cnocobbl OUEHKM BAWAHUSA  MNPOLECCOB nepejayn Tenna Ha  0CoOBEHHOCTU
PYHKLUMOHUPOBAHMSA U KChyaTaunm.

17. Cnocobbl OuUEHKM BRAUAHUS MNPOLIECCOB MNepedadnm Maccbl Ha  OCODEHHOCTU
PYHKLUMOHNPOBAHMSA U KCMyaTaunm.

OCOoO~NO AR WN-=-

lMpomexyToyHass aTtrectaums No AucuuniMHe «TennoMaccoobMeH B 3HEpreTM4yeckom
obopyaoBaHuMmM» — 3K3amMeH. B npunoxenHne K  OUMNNIOMY  BHOCUTCS  OLEHKa
OMIIUYHO/XopowWo/ydo8r1emeopumMesibHo.

OueHka YpOBHA OCBOEHMS gucumnivMHbl «TennomaccoobmMeH B 3HEpPreTM4eckom
obopyaoBaHMM» OCYLLECTBNAETCA MO CneayoLwmMMm nokasaTensam:
- KQYeCTBO OTBETOB MpW OMPOCE Ha 3aHATUSAX;
- BbINOSIHEHNE MpaKTU4ecKnx paboT;
- NOMHOTa OTBETOB Ha BOMPOCHI KOHTPOSIbHO-U3MEPUTESNBHOIO MaTepuana;
- NOMHOTa OTBETOB Ha AOMOMHUTENbHbIE BOMPOCHI.

Kputepun OLEHKM OCBOEHMA OUCUMNANHBI « TennoMaccoobMeH B 3SHEPreTUyYeckom
obopynoBaHum»:

— OueHka «OTNMYHO» BbICTABNSAETCA CTYOEHTY, €Cnu OH BEpPHO OTBETUNT Ha Bce
BOMPOCHI, AOMOMHMB W MOACHMB OTBET C MNOMOLWbID COOTBETCTBYIOLLUMX 3aKOHOB W
3aBNCUMOCTEWN;

— OueHKa «XOpoLLO» BbICTaBNSI€TCSA CTYAEHTY, €Criu OH BEePHO OTBETWI Ha BCe BOMPOCHI,
HO AIONYCTUN HETOYHOCTM, NIMBO ecrny OH BEPHO OTBETWUI Ha BCE BOMPOCHI, AONOMHMB 1 MOSICHUB
TONbKO OAMH N3 OTBETOB C MOMOLLIbIO COOTBETCTBYHOLLMX 3aKOHOB U 3aBUCMMOCTEN;

— OueHka «yOOBNeTBOPUTENbHOY» BbICTABMSIETCA CTYAEHTY, ecriv OH OTBETUN Ha Bce
BOMPOCHI, AOMOSIHMB W TMOSICHMB OTBET C TOMOLLbIO COOTBETCTBYIOLIMX 3AKOHOB U
3aBUCMMOCTEN, HO He MOSICHWUI OTBET, NGO e ecnn OH BEPHO OTBETWUI Ha OAWUH U3 BOMPOCOB
[AOMNOSTHMB M NOSICHUB OTBET C MOMOLLIbIO COOTBETCTBYHOLLMX 3aKOHOB U 3aBUCUMOCTEWN;



— OueHka «HeyaoBNETBOPUTENbHOY» BbICTABNAETCA CTYAEHTY B Criyvyae, ecnv CTyAeHT
He OTBETMWI HX Ha OAMH BOMpPOC.

®aKkT HeBbINONHEHNS TpeboBaHW, NpeabABASEMbIX K CTYAEHTY MpuM  OCBOEHUM
AncumninHel  « TennomaccoobmMeH B 3HepreTMyeckoM o6OpyaOBaHUM» U OTPAXKEHHbIX B
BblLLENEepPEeYNCrEHHbIX KpuUtepusx, dukcupyetcs B BEAOMOCTU OLeHKOM
HeydoeremeopumesibHo.

Ecnu obyyvatowminca He ocBamBaeT ANCUUNIIMHY B YCTAHOBIEHHOM NMporpaMmmon o6beme
MW B CpOKW, oOnpeadeneHHble rpadukoMm YyyebHOro nmpouecca, OH He [JonyckaeTca K
NMPOMEXYTOYHOW aTTecTaunm No AgaHHOMY Buay y4ebHom paboTbl.

OueHka 3HaHW, YMEHUA W HaBbIKOB, XapakTepusywwasa a3Tanbl (OpPMUPOBaHUSA
KOMNETEHUMA B paMKax M3yYeHUs OUCUUNIIMHBI OCYLLECTBIISIETCA B XOA4Ee TeKyLlen WU
NPOMEXYTOYHOW aTTecTauunn.

Tekywiaa artrectauns npoBOOMTCA B COOTBETCTBUMM C [loNoXeHnem o Tekyuien
aTTectaumm oby4arwmxca no nporpaMmaM Bbicllero obpasoBaHusi BopoHexckoro
rocygapCTBEHHOro yHmBepcuteta. Kputepum oueHmBaHus NnpuBeaeHb! BbILUE.

lMpomexyToyHas aTTecTauma npoBoaUTCA B cooTBeTcTBMM C [lonoxeHnem o
NPOMEXYTOYHOWN aTTecTauum oby4varoLmxcsa no nporpaMmmam BbiclLero obpasoBaHus.

KOHTpONbHO-U3MepuTesibHble MaTepuanbl NPOMEXYTOYHOW aTTecTauuu BKAKYaT B
cebsa TeopeTUYeCKME BONPOCHI, MO3BOMAOLLNE OLEHUTb YPOBEHDb MOMYYEHHbIX 3HAHWMN.

I'Ipm oueHMBaHNUM NCNOJ1b3YTCA Ka4eCTBEHHbIE LUKalibl OLIE€HOK. KpVITepVIVI oueHnBaHuA
npmBegeHbl Bbllle.



21. PoHA OLEHO4YHbIX CpeacTB

1) TecToBble 3aaHMs (KMPHbIM WPUGTOM BbiAENEH NPaBUSIbHBIN OTBET):
1. HanTtun aHepruio TennNoBOro ABMXEHUS MOSEKY KACopoaa, MMetowero Mmaccy m=1kr
npu temnepatype T=400 K.
OtBeT: a) U=2,6 [; 6) U =26110° Ix; B) U =3,6110° [Ix; r) U=2,6(110° Ox.
2. [Npun kakon TeMmnepartype cpenHsasa KBagpaTuyHas CKOPOCTb MOMEKYN Kucnopoga éyaet
paBHa 450 m/c?
OteeT: a) T=360 K; 6) T=260 K; B) T=410 K; r) T=310 K;
3. B ognHakoBbIx 6ansoHax npu ogMHakoBOW TeMnepaType HaxoaaTCa paBHble Macchl
BOAOpOAa U kucnopoga. Bo ckonbko pas gaBneHve, npoM3BognmMoe BoOAOPOAOM Ha
CTeHKM B6annoHa, 6yaeT 6onblle, Y4eM AaBneHWE KMCNopoaa, ecnvm MonsipHasa macca
kncnopopga 32 kr/kmornb, a Bogopona 2 Kr/kmonb?
OtBeT: a) 5;6) 16; B) 10 1) §;
4. Kak \3MeHUTCS CpeaHsist KNHETUYECKas SHEPrusa TENNOBOro ABMXKXEHMS MOMEKYN
naearnbHOro rasa npu yeenuyeHnn abcornoTHoON TemnepaTypbl B 2 pasa?
OtBerT: a) yBenuuntcsa B 5 pas; 6) ysenuuurca B 2 pasa; B) HE U3MEHUTCS
5. KakoBa cpegHsas kBagpaTU4Hasi CKOPOCTb aTOMOB rennda B atmocepe ConHua?
Temnepatypa nosepxHoctn ConHua 6000 °C. Nenun — atomapHbin, M = 4 r/monb.
OTteeT: a) 6250 m/c; 6) 1600 m/c; B) 4500Mm/C
6. Ma3 n3oTepMmyeckn pacumpunu Tak, YTo ero gaBneHne ymeHbLnnoch B 4 pasa. Bo
CKONbKO pa3 u Kak MU3MeHUnca ero ooxrem?
OtBeT: a) yBenmuntcd B 5 pas; 6) ysenuuntcs B 2 pas3a; B) HE USMEHUTCS; I) yBeNIMYUTCA B
4 pa3sa
7. Bo cKkOnbKO pa3 M3MeHUTCA AaBrieHne paspexxeHHoro 04HOaTOMHOrO rasa, ecnv npwm
yBenMYeHUN KOHLUEHTpaumm Mosiekyn rasa B 3 pasa ero abcontoTHas Temnepartypa
yBenuuuTca B 2 pasa?
OTBeT: a) yBenuuntca B 5 pas; 0) ysennuntca B 2 pasa; B) HE UBMEHMUTCS; T)
yBenuuutcsa B 6 pa3
8. KoHueHTpaunio Monekyn ogHOaTOMHOIO naeanbHOro rasa yMmeHbLnnn B 5 pas.
OpHoBpeMEHHO B 2 pasa yBENUYUIN CPEOHIOK SHEPTUIO XaOTUYHOTO ABMXKEHNS MOMNEKY
rasa. Yemy paBHO OTHOLLUEHNE KOHEYHOrO OAaBNEHNSA K Ha4anbHOMY?
OtBet:a)5; 6)1; B)0,4; N4
9. B cocyne HaxoguTtca 1 Mornb HEKOTOPOro rasa. 3BeCcTHO, YTO OTHOLLEHWE LaBneHus
rasa kK ero temnepartype pasHo 371 Na/K. Yemy paBeH o6bem rasza?
OtBeT:a)22n;6)1n; B)0,4n; r)4n
10. MNpw HarpeBaHUM rasa ero BHYTpeHHASA aHeprus ysenuyunace ot 300 go 700 Ix.
Kakas paboTta 6bina coBepLueHa ra3om, ecnm Ha ero HarpesaHue 6bino 3atpayeHo 1000
[k TennoTtbl?
OrtBeT: a) 200 6)300 B)500 r) 600
11. Ecnu B HekoTopoM npouecce rasdy coobweHo 900 [k TennoTel, a ras npy 3Tom
coBepLumn paboty 500 [k, TO BHYyTPEHHSAS SHEPrus rasa:
1) yBenuunnacs Ha 1400 Ox.
2) ymeHbluMnack Ha 400 [x.
3) yBenuuunacb Ha 400 [x.
4) ymeHbLumnace Ha 500 [x.
12. B nsotepmuyeckom npouecce ras nonyyqmn 300 [k TennoTel. Kakyto paboTty coBepLumn
ras?
OTteeT: a) 300 Ax; 6) 0 ; B) 150 [Ox
13. B kanopumeTpe cmewanu 2 kr soabl npu temnepatype 50 °C n 3 kr Bogpl npu
TemnepaTtype 30 °C. Hangute temnepatypy (B °C) cmecu.
a)356)368)37Tr) 38
14. IMpwn otBepaesaHun 100 kr cTanu npu TemnepaTtype nnasneHus, soigenunocb 21 MIx
TennoTbl. KakoBa yaenbHas TennoTta nnasnenns (B kIk/kr) ctann?




a) 180 6) 210 B) 300

15. TennoBas mawwnHa, paboTatoLiasa no unkny KapHo, 3a LuMkn nonyyaeT OT HarpeBaTtens
konuyecTtso Tennotbl Q1=2,512 k[x. TemnepaTtypa HarpeBatensa T1=400 K, Temnepatypa
xonogunbHuka T2=300 K. HanTtu paboTy A, coBepLuiaemyto MalLMHON 3a OOMH LK.
OteeT: a) A=630 [1x; 6) A=640 [Ix; B) A=650 [1x; r) A=660;

2) 3apgauu:

1. Kucnopog, macca kotoporo 10 r, Haxoautca npu gasneHun 300 kla n Temnepatype
10 °C. lNMocne HarpeBaHusa npu p=const ra3 3aHsn odbvem V=10 n. Hantn konu4ecTtso
TennoTbl Q, NOsTy4eHHOe ra3om.

Oteer: Q=7,92«k[lx 2 6anna

2. [lo kakon TeMnepaTypbl OXNaguTca Bo3ayx, Haxogawmimncs npu temnepartype t1=0 °C,
€CINnn OH paclumpsieTca agnabartumdeckm ot obbema Vi oo V2=2V1? lNoka3artens agnabartsl
ansa sosgyxa y=1,4.

PeweHue: YpaBHeHne agnabarsi

Vny_l T, = I‘;F_l T,

AN
=5 (7)

1,

T, T,

L= ym=%0a
I, =207K

OtBeT: T2=207 K 5 6annos

3. [Insa HarpeBaHus Boabl, B3ATON npu Temnepartype 20 °C, n obpawieHns ee B nap
napacxogoBaHo 2596 k[bx aHeprun. Onpegenute maccy BoAbl. YaerbHas TennoemMKoCcTb
Boabl 4200 [x/(kr.K), yoenbHasa Tennota napoobpasoBaHus Boabl 2,26 MIx/kr.
OtBeT:1 kr 2 6anna

4. B umnnngpe nopg nopLuHeM HaxoguMTCs HEKOTopas Macca rasa npu temnepatype 300
K, 3aHumatowas npu gasneHun 0,1 MlMNa o6bvem 6 n. Ha ckonbko rpagycoB Hago
OXNlaanTb ra3 npy HEM3MEHHOM AaBneHunn, YTobbl Npyn 3TOM Gbina coBepLleHa pabota 50
X no ero cxaTtuo?

OteeT: 25K 2 6anna

5. B ogmHakoBbIx 6GannoHax npyv ognHaKoBOW TemnepaType HaxoasiTCa paBHble Maccehbl
BOAOPOAA M kucrnopoaa. Bo ckonbko pa3 gaBneHune, NpomM3BoaMMOe BOAOPOAOM Ha CTEHKM
BannoHa, byget 6onbLue, Yem AaBrieHne K1Cnopoga, ecnv MonsipHas Macca kucrnopoga 32
Kr/kMOrfb, @ Bogopoaa 2 Kr/kMonb?

OtBeT: 16 2 6anna

6.041H MOMb HEKOTOPOro MaeanbHOro rasa ndobapuyeckn Harpenu Ha AT=72 K,
coobwms emy konuyectso Tenna Q = 1,60 k. Hantu npupalleHne ero BHyTpeHHeEN
3Heprnn. PelueHue:

Q=AU+ A

AU=0Q—-A

A =pAV =vRAT

AU = @ — 1RAT = 1,0 g/

OTtBeT: AU=Q-RAT=1,00 kx. 5 6annos

7. Hantu cpegHoto KBagpaTuUdHYHO <vis> CKOPOCTb MOJIeKyn Bogopoaa. BeiumncneHus
BbINOMHUTL An1s Temnepatypbl T=5000 K, npu koTtopown okono 95% monekyn Bogoposa
ANCCOLMMPOBaHbI HA aTOMbI.

OtBeT: <vke>=7900 m/c. 2 6anna



8. KakoBa pormxHa 6bITb cTeneHb cxatusa Bosagyxa Vi/Va , 4Tobbl ero Temnepartypa
Bo3pocna ¢ 15°C go 700 °C? CxaTtue cumtaTtb agnabaTtHbiM. [okaszaTtenb aguabaTsl ans
Bo3ayxa y=1,4.

OteeT: V1/V2=21; 5 6annoB

9. MNMpwn n3oTepmmnyeckomM paclumpeHnmn Bogopoaa maccon 1 r obbem rasa yBennumncs B
2 pasa. OnpefenuTtb paboTy paclUMpeHns, COBEPLLUEHHYIO ra3oM, ecnn Temnepartypa
rasa 15 °C. MongapHasa macca sogopoga

M=2-10"3kr/monb.

OTtBeT: A=829 [Ix; 5 6annoB

10. TennoBasi mawwnHa, padoTatowasa no uukny KapHo, 3a UMk nonyyaet oT
HarpeBaTens konmyectBo TennoTbl Q1=2,512 k. TemnepaTtypa Harpesatensa T1=400 K,
Temnpatypa xonogunbHuka T2=300 K. HanTtu paboTy A, coBepLiaemyto MalLMHON 3a
OAVH LMKI.

OTtBeT: A=630 [Ix; 2 6anna



