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PABOYAA NPOrPAMMA YYEEHOWU OUCLMNMIIUHDI
B1.0.22 TennomaccoobmeH B aHepreTM4ecKkom o6opyaoBaHuUun

1. Kog n HammMeHoBaHue cneunanbLHOCTH:

14.05.02 ATOMHbIE CTaHLUK: MPOEKTUPOBaHNE, AKCnnyaTaums N UHXUHUPUHT
2. Cneunanusauumsa:

[MpoekTupoBaHue n akcnnyaTaumst aToOMHbIX CTaHL I

3. KBanudumkauus BbINYCKHUKA: MHXEHEepP-PU3nK

4. dopma obyUeHUs: OYHas

5. Kadbeapa, oTtBevarowwan 3a peanmsaumio GUCLUMNINHDbI:

kadpenpa odien pusnkm

6. CocTtaBuTENnn nporpamMmmbi:

A.4.-M.H., goueHT Typuwes Cepren KOpbeBny
7. PekomeHaoBaHa:

Hay4yHO — meToagnyecknm coBeToM puanyeckoro gpakynosTeta, npotokon Ne6 ot 20.06.2022 r.

8. YueOHbIN roa: 2022/2023 CemecTp(bl): 6



9.lenu u 3agayn yuyebHOM AUCLUNIINHDI

Llenamu ocgoeHusi y4ebHOU OucyunnuHbl 8/15110MCs:
- Lenbo M3YyYeHUs ANCLUMNIMHBI ABMSIETCA Kak hyHOaMeHTanbHas, Tak u npuknagHas
NOAroToBKa cneunanucToB B 06nacTu SsBNeHu nepeHoca Tensna u Macchbl 1
Ba3npyrOLLMXCS HAa HUX TEXHUYECKMX CUCTEM, 1 MPOLLECCOB.

3adayu yyebHou ducyunuHsbI:
- U3y4yeHune obLMX BONPOCOB TeOpUM TennoobmeHa, CoCTaBnALWmNX Hay4YHyto 6a3y ans
aHanu3a u pacyerta npoueccoB TennoobMeHa 1 cneuunanbHblie BONpoCh! TennoobMeHa,
XapakTepHble Anst y3noB siAepHbIX 3HEPreTUYeCcKNX yCTaHOBOK.
- NpMobpeTeHne ymeHuni NPOBOANTL OLLEHKY NPOL,ECCOB TennoMmaccoodMeHa Ha OCHOBE
NPOCTENLLNX MO ENEN; CAMOCTOATENBHO pa3bupaTbCs B METOAUKAX OLLEHKM U
NPUMEHATb UX ANS PeLleHnss NOCTaBNEeHHON 3afauu;
- YMEHMNe OCYLLEeCTBATb MOMCK U aHanM3MpoBaTh HAay4YHO-TEXHUYECKYIO MHChOPMaLNIO 1
BblOMpaTh HEOOX0AUMbIE AaHHbIE ANA OLEHKM NPOLLECCOB TEMMOMACCOOOMEHa;
BblOMpaTb KOHCTPYKLMOHHbIE U PYHKUNOHANbHbIE MaTepurarbl 30H 0OBHEKTOB,
y4yacTBYHOLLMX Npoueccax TennomaccoobmeHa B 3aBUCUMOCTHU OT YCroBuin paboThbl
- U3yYeHMe OCHOBHbIX 3aKOHOB, OMUCLIBAOLLMX (PEHOMEHOMNOIMI0, MEXaHN3Mbl 1
NO3BOMSAIOLLNX NPOBECTU OLLEHKY ABMEHUIA U NPOLLECCOB NepeHoca Tensna u Macchbl, B TOM
yucrie mexdgasHoro.

10. MecTo yuyeb6HOM AncUMNINHBLI B cTpyKType OOI:
AucumnnunHa obsisaTenbHoM YacTu uukna b1
11. MnaHupyemble pe3ynbTaTbl 00y4YeHMA nNo gucuunnuHe/mMoaysno (3HaHUA, YMeHuSs,

HaBbIK1), COOTHECEHHbIE C NMIIAaHUPYEMbIMU pe3yfibTaTaMu OCBOEHUsi ob6pa3oBaTeNlbHOM
nporpaMmmbl (KOMMETeHUUSIMU) U UHAMKATOPaMU UX OOCTUXKEHUSA:

Kog HasBaHne Koa(bl) WHaukaTop(bl) MnaHnpyemble pesynbTaTtbl 06ydYeHus
KOMNeTeHLUn
3HaeT OCHOBHble | 3HaTb:  dM3NYeckme  OCHOBbI  MPOLLECCOB
MOHATUA W 3aKoHbl | NEPEHOCa Tenna,
MeXaHUKN XMOKOCTU
y rasa, YMeTb OCyLLEeCTBNSATL OLEHKY Ars NMoaroTOBKU K
TennomaccooBmena: | PacHeTam TENNOOOMEHHMKOB M aKTUBHbIX 30H
y peakTopoB
ypaBHeHW
CnocobeH HepaspbIBHOCTY,
MCrnonb30BaTh OlK-1.2 BIKEHIS!
6a3oBble 3HaHuSA
€CTeCTBEHHOHayu COXpaHEHNs
HbIX OUCLMMAVH B SHeprum
HpOCbeCCVIOHaJ'IbH NPUMEHNTENbHO K
oWl JeATenbHOCTH, NOTOKaM; OCHOBHbIE
OMK-1 | MPYMeHsTL 3aKOHbl TEXHUYECKOW
MeTOobl TepMoanHaMuKn
MaTeMaTuieckoro 3HaTb: M3MYeckme OCHOBbI MPOLECCOB
aHanusaun nepeHoca Tenna,
MOOEenNUpPOBaHUS, CrocobeH Kk
TEOPETUHECKOro U aHanuay YMeTb: NPOBOANTbL OLIEHKY Tenso-
SKCneprMeHTarbH pr3nYEecKmnx rMAPaBNMYECKUX XapakTepUCTUK Ha OCHOBE
oro OMK-1.9 | SBneHui 1 npocTenwmx Moaeneit;
nccnegoBaHus 2| npoueccos B
TEXHUYECKMX BnageTb: ocyLecTBNSITL NMOUCK U
YCTPOWNCTBax u aHanM3npoBaTb Hay4YHO-TEXHUYECKYIO
cuctemax WMHpopMaLmio 1 BblIbupaTbe Heobxoanmble
JAaHHble Ans ANs OLEeHK NpoLeccoB
TennomaccoobmMeHa.
Or1K- Bnapgeet 3HaTb: m3nHeckne OCHOBbLI NMPOLLECCOB




1.10

coCTaBneHnem u
pac4yeTom
MaTemMaTn4ecKkmnx
Mofernen npoueccos
n oobekToB AC
HaBblkamMy pacyeTta
TennoBon

nepeHoca Tenna,
YMeTb: camocToATenbHO pa3bmpaTbes B
MEeTOAMKaX OLEHKM U NPUMEHSATb UX ANs
peLLeEHNs MOCTaBMNEHHON 3adauu;

Bnagetb: BbI6MpaTb KOHCTPYKLUMOHHbIE U

achbdekTBHOCTH dyHKUMOHanNbHbIE MaTepuarnbl 30H OObEKTOB,
pabo4umx LmMKIoB y4acTBYHOLLMX NpoLieccax TenomaccoobmeHa B
3HepreTU4eckoro 3aBMCMMOCTM OT YCIOBUA paboThl.
obopynoBaHus
3HaTb:0CHOBHbIE 3aKOHB, onvceiBaroLwme
(PEHOMEHONMONNI0,  MEXaHu3M U KMHETUKY
Cnoco6GeH Bbigensiet u z
SABMEHUIA 1 NPOLECCOB NepeHoca Tenna u Macchl,
dopmMynmpoBatb cucTeMaTnsmpyet .
B TOM ymcne MexdasHoro;
uenv v 3agayu OCHOBHbIE
nccnegoBaHus esynbTarhl
A ’ pesy YMeThb: pa3pabaTbiBaTb 00006LLIEHHbIE
BbIOMpaThb 3KCNepuMeHTarnbHbI
BapuvaHTOB peLleHns NpobremMbl, aHanM3npoBarb
KPUTEPUM OLIEHKM, X U TEOPETUYECKUX
OrllK-2 OrliK-2.3 ~ 3TW BapuaHTbl, NPOrHO3NpOBaTb MOCIEACTBUS,
BbISIBNATb nccnenoBaHun,
HaxoouTb KOMMPOMMUCCHBIE PELLEHUS B YCIOBUSIX
MPYOPUTETSI KODPEKTUPYET MNaR | i orokputepuanbHocTy, Heon efeneHHocTy;
pelleHns 3agay B AanbHEenLmnXx puTep ’ P ’
chepe sgepHoOn Hay4HbIX paboT ¢ -
cepe sAep yd P BnapeTb: TepMuHonormuen B obnactu
3HEpreTukn Y4ETOM MOMYYEHHbIX .
peakToOpOCTPOEHNS; HaBblkaMWn NoMcKa
TexXHOoMnormm pe3ynbTaToB
NHGOpMaLMKM O TENSO-rMapPaBINYECcKNX
CBOWCTBax MaTepuanoB akTUBHOWN 30HbI.
CnocobeH
COCTaBnATb U
ncnonb3oBaTb 3HaTb: TennoBble NpPoLecChl, NpoTekawline B
TEnsoBblE CXEMbI YCTpOMUCTBax ans npeobpasoBaHns "
n NCNosbL30BaHUs 3Heprum, anemeHTax
MaTemaTuyeckme KOHCTPYKLMI annapaTtoB M YCTaHOBOK, KOTOpble
Mogenu pa3pabaTbiBatoTCs, CO34alTCsl U NPUMEHSIOTCSA
NpoLLECCOB U [oToBUT NcxogHble B 06nacTsix 3HEpPreTM4ecKon TeEXHUKN;
annapartoB OaHHble s
MK-10 | sagepHo- MK-10.3 | pac4deTa TennoBbIx YMeTb: popmynupoBaTth Lenn pelleHus 3agad,
3HEepPreTUYecKmx u CXEeM pasnnyHbIX onpegeneHna  KpUTepMeB U nokasartenen
TennomexaHn4eck TMNOB OOCTWXKEHWS Lienen;

NX yCTaHOBOK
pasfnyHbIX TUMOB
AC, rotoBUTb
NCXOOHbIe
JaHHble ans
pacyeTa
TEMNMOBbIX CXEM

Bragetb: HaBblkaMy NpUMeHeHNst nHopmaumm
O TEXHUYECKMX NapamMeTpax OCHOBHbIX BUAOB
A0epHbIX PeakTopOoB NPY NPOEKTUPOBaHMK
A0epHbIX PeaKkTopoB.

12. O6bem ancuUNNUHbI B 3a4eTHbIX eauHuuax/yac — 4/144.

¢opma npome)KyTquoﬁ aTTecTaunm - 3K3amMmeH

13. TpyaoemMkKocTb No Buaam y4yebHou paboTbl

TpyooemMKocTb
Bua yuebHoit paboTbl Bcero Mo cemecTpam
2 cemecTp
AyanTopHble 3aHATUSA 64 64
Jlekunn 32 32
B TOM YuCheE: MpakTnyeckme
JlabopartopHble 32 32




CamocTosiTenbHasi pabota 44 44

B TOM 4mcne: KypcoBasi paboTa (NpoekT)

o OK3aMeH -
dopma NPOMEXYTOYHON aTTecTaumnu 36 yac Ok3ameH -36 yac
UTtoro: 144 144

13.1. CopepxaHne QUCLIMNIIUHDI

n/n Peanusauu
51 pasgerna
ONCUNNIH
HanmeHoBaHue pasgena bl C
CopeprxaHve pasgerna QucLmninHbl
ONCUUNNNHBI MOMOLLIbHO
OHIanH-
Kypca,
OYMK
1. Jlekuun
BeepeHue gucumnnmHbel TennomaccoobmMeH B https://edu.
BeeneHne. OcHoOBHble 3HepreTuyeckom obopyaoBaHmm. OCHOBHbIE MOHATUSA U vsu.ru/cour
1 MOHATUS MONEKYIAPHON ABMEHNSA MONEKYNAPHON (PU3NKM U TEPMOAMHAMUKM, selview.php
PU3MKN N TEPMOONHAMUKN. | UCMNOMb3YIOLLMECS MPU U3YYEHUUN NPOLIECCOB ?id=29198
TEnIomMaccoobMeH.
Mpoueccol nepeHoca Tenna | OnuncaHne NpoLeccoB nepeHoca Tenna. 3akoHbl https://edu.
> TepMoanHaMuKN. 3akoHbl NepeHoca. vsu.ru/cour
selview.php
?id=29198
https://edu.
3 MexaHnam ABneHns TennonpoBOgHOCTU. YYeT CBONCTB cpeapl. Ponb | vsu.ru/cour
TEnMonpoBO4HOCTYU TENoBbIX CBONCTB MaTepuana. selview.php
?id=29198
https://edu
.vsu.ru/co
4 TennoobmeH n OnmcaHM? npoveccoB o6MeHa 1 nepegayum Tenna. Urseiview.
Tennonepenava TennoBon NOTOK. ohp?id=29
198
O6meH maccon. NoHaTue koHueHTpaumm. 3akoH duka. https./;edu.
5 Mpouecchl maccoobmeHa OcobeHHOCTN NPUMEHEHUS NPU U3MEHEHWM Tenna, Npu \3/2?\/:3\;3%
nepeHoce Macchl. 5id=29198
https://e
Yucna nogobus ans du.vsu.r
Yuncna nogobus, nx CMbICA U NPUMEHEHME ONSA OLEHKM
6 VIcNOnb3oBaHnA B oliehke npoLeccoB TennomaccoobmeHa npum ydete u/_course
npoL,eccos N Iview.ph
hM3MYECKMX SBMEHMI NEepeHoca Tenna u Maccbl. -
TennomMaccoobmeHa. p?id=29
198
OcobeHHoCTH yyeTa https://edu.
npoLeccoB OHepreTnyeckoe obopyaoBaHne, cnocobbl OLIEHKM vsu.ru/cour
7 TennomaccoobmeHa B BMUSHWS NPOLLECCOB Nepeaayn Tenna n Macchbl ra selview.php
3HepreTn4Yeckom 0COBEHHOCTU (PYHKLIMOHMPOBAHMS U IKCMyaTauuu. ?id=29198
06opynoBaHUN.
2. JlabopaTopHble
Mpoueccol nepeHoca Tenna | Knaccudmkaumsi TennoobMeHHbIX annapaTos. https://edu.
MpoBeaeHne ncnbiTaHNn TeENNO0OMEHHMKOB B peXxmnmax vsu.ru/cour
2.1 NpsSMOTOKa 1 NPOTMBOTOKA A1 TENNO00OMEHHMKOB selview.php
pasnuyHbIX TUMOB: NIIACTUHYATOrO, KOXKYyXOTPYOHOro 1 ?id=29198
Tvna Tpyba B TpyGe.
M3mepeHne Temnepatypbl Ha BXOAE M BbIXo4e https://edu.
29 MexaHnam nccrnegyemMoro TenioodMeHHNKa B FOPSYEM U XONOOHOM vsu._ru/cour
' TENnonpoBOgHOCTU KOHTYypax. MIamepeHne pacxofa TennoHocuTenen. se/view.php
Tennosusop. NMpuHUMn paboThbl. ?id=29198
23 TennoobmeH un KoahdmumeHT nonesHoro gencTBns TennoobMeHHmKa. C;tgsru/;ggﬂr
' Tennonepegaya KM nnactuHyatoro TensiooOMeHHuKa. '

selview.php




?id=29198
https://edu.
KoadbchuumeHT nonesHoro gencrenst TennioodMeHHMKa. vsu.ru/cour
24 Mpoueccbl maccoobmeHa .
KMNA tennoobmeHHrka Tuna Tpyba B Tpybe. selview.php
?id=29198
Yucna nogobus ans https://edu.
25 MCMOJSIb30BaHUS B OLLEHKE KoadhdmumeHT nonesHoro AencTems TennoobMeHHMKa. vsu.ru/cour
' npoLieccoB KN4 koxyxoTpybHOro TennoodMeHHuKa. selview.php
TennomaccoobmeHa. ?id=29198
13.2. Tembl (paspenbl) AUCUUNNUHBLI U BUAbI 3aHATUX
Ne Buapl 3aHATUI (KONMMYECTBO YacoB)
Ay HanmeHoBaHue TeMbI CaMoCTOsTENEHaS
o (pasgena) aucumnnuubl | Jlekummn | JlaGopaTopHble paGota KoHTponb Bcero
BeeneHune. OcHoBHblE
1 | MOHATUS MONEKYNspHON 5 0 4 5 11
du3nkm n
TEPMOONHAMUKN.
5 Mpouecchl nepeHoca 2 10 4 5 19
Tenna
3 MexaHu3m 4 6 6 5 21
TENNONPOBOAHOCTHU
4 TennoobmeH u 6 7 6 5 o4
Tennonepegaya
5 | Mpodeccel 6 5 8 5 24
maccoobmeHa
Yucna nogobus ans
g | vcnonb3osaHns B 6 4 8 5 23
OLeHKe NpoLeccoB
TennomaccoobmMmeHa.
OcobeHHOCTH yyeTa
npoLieccoB
7 | TennomaccoobmeHa B 6 0 8 6 20
3HEPreTUYEecKoMm
06opyaoBaHUN.
Wtoro: 32 32 44 36 144

14. MeToau4yeckue yKkasaH1A ansi o6y4aroWmxca N0 OCBOEHUIO ANCLUMNIIUHDI
NanoxeHne maTepuana npenogaBaTerieM Heobxoaumo BecTM B chopme, AOCTYNHOW Ans

NOHUMaHusi. [ns  ynydweHuss ycBOeHMsi Yy4yebHoro matepuana HeobGXooUMO NPUMEHSTb
TPaAMUMOHHbIE U COBPEMEHHbIE TEXHUYeckne cpefacTtBa obydeHusi. [nsi camocTosTenbHOro
M3y4eHus 0TBeAEHO BpeMsi Ha BCe pasaernbl Kypca.

CtygeHTam Ha nekumsax HeobxoouMMo BeCTU NOAPOOHbIA KOHCMEKT W CcTapaTbCs MNOHATb
mMaTepuan Kypca, He CTEeCHATbCA 3adaBaTb npenogasaTento BOMpocbl AN yrnybneHHoro
MOHUMaHUSA KOHKPEeTHbIX npobrnem kypca. [Ons MNONHOro MNOHUMaHWs MaTtepuana cnegyet
aKTUBHO MCMNOMb30BaTb KOHCYyNbTauuu. [ns caMoCToATeNbHOro U3ydeHus pasgenosB Kypca,
PEKOMEHAOBAHHbIX  NpenogaBaTenem, HeobxoQMMO  MONb30BaTbCH OCHOBHOW n
AOMNONMHUTENBbHON  NIUTEpaTypon, UHTEpHeT-pecypcamn. Ha  npakTuyecknx  3aHATUAX
HeobxooMMO yMeTb pelaTtb 3adayu W aHanu3npoBaTb peLleHue, Ha YCTHbIX Onpocax
obyyaembll OOMMKEH YMETb AEMOHCTPUPOBATb MNOMYYEHHble Ha JeKUMaX UM NpakTUYecKux
3aHATUAX 3HAHUS, YMEHUS U HaBblKW, OTBeYaTb Ha NOCTaBfIEHHblE BOMPOCHI, NOALEPXUBATb
AMCKYCCUIO NO CyLLecTBYy Borpoca

15. TlMepeyeHb OCHOBHOM WU AOMNONHUTENLHOW nUTepaTypbl, PeCypCoOB MWHTEPHET,
Heo6XxoAMMbIX AN OCBOEHUSA ANCUUNIIUHbI (CriucoK umepamypbl 0GOPMASEMCs 8 COOMEemcmeuu
¢ mpebosarusamu FOCT u ucnonb3yemcs obuwjass ck8o3Has Hymepayus 0511 8cex 8U008 UCMOYHUKO8)
a) oCHOBHasl niuTeparypa:
Ne n/n NcTouHmk

1 Kupunnos N.J1., borocnoeckas I".IN. TennomaccoobMeH B SOEPHbLIX SHEPreTUYECKNX YCTaHOBKaX.




— M., OHeproatommsgar, YyebHoe nocobume agns  BysoB. 2000. - 456 c.
(https://lib.vsu.ru/zgate?present+13431+default+1+1+F+1.2.840.10003.5.102+rus).

LisetkoB ®.9., NpuropbeB B.A. TennomaccoodbmeH. — M., N3g-80o M3OW. YuebHoe 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).

MetyxoB bB.C., TeHun JL.I., Koanee C.A., ConoBbeB C.J1. TennoobmeH B sAepHbIX
3 3HEpPreTMYECKMX ycTaHoBKax. Y4ebHoe nocobue ans BysoB. M.: U3g-so M3AWU, 2003. - 548c.
(https://lib.vsu.ru/zgate?present+13431+default+1+1+F+1.2.840.10003.5.102+rus).

ApnepHasa aHepreTuMka : yd4ebHoe nocobue Ons CTyOEeHTOB CTaplUuMX KypCOB, acnupaHToB WU
Hay4HbIX paboTHukoB / [H.A. A3apeHkoB u ap.] ; XapbKoBckuii Hal. yH-T uM. B. H. KapasnHa .—

4 XapbkoB : XapbKOBCKMA HauMOHanbHbIN yHUBepcuteT nmeHn B. H. KapasuHa, 2012 .— 479c.
(https://lib.vsu.ru/zgate?present+13537+default+4+1+F+1.2.840.10003.5.102+rus).
NuwxaHoB B. C. YacTuubl n atoMHble gapa : y4ebHMK no aucumnnmHe "®usnka atom. sgpa” ans
CTyd. By30B, 00yd. no cneunansHoctsMm 010701 - "®usuka", 010705 - "dusuka atom. sgpa u
5 yactuy" n HanpaeneHuto 010700 - "®uanka" / b.C. NwxaHoe, .M. KanutoHos, H.IM. KOauH ;

Mock. roc. yH-T um. M.B. JlomoHocoBa .— W3a. 2-e, ncnp. n gon. — M. : URSS : U3ag-so JIKW,
2007 — 581 C.
(https:/llib.vsu.ru/zgate?present+13537+default+1+1+F+1.2.840.10003.5.102+rus)

6) nononHWTenbHas nuTepartypa:

Ne n/n UcTouHmk
Dopouwyk B.E. Kpuancel TennoobmeHa npu kuneHnn sogpl B Tpybax. - M.: DHeproatommuagar,
6 | 1983. - 120c.
7 Kykayckac A.A. KOHBEKTUBHbIN NepeHoc B TennoobmeHHukax. - M.: Hayka, 1982. - 472c.
8 3urenb P., Xayann [x. TennoobmeH nanydennem. - M.: Mup, 1975. - 934c.
9 WNcaueHrko B.IM. TennoobmeH npu koHaeHcauun. - M.: QHeprus, 1977. - 240c.

10 Kupunnog I.J1. CeorcTBa maTtepuarnoB sgepHon TexHnku, N3g-so MATS, 1990.

Kvpunnos M.J1., FOpbeB H0.C., Bobkos B.I1. CnpaBoyHMK MO TennornapaenMyecknm pacdyeram
11 (AOepHble peakTopbl, TeNNOOOMEHHUKN, NaporeHepaTopsbl). - 2-e u3gaHue, nepepaboTaHHoe U
JonornHeHHoe, - M.: QHeproatomuagat, 1990 r., - 360 c.

Kpamepos A.A., Wesenes A.B, NHxeHepHble pacyeTbl SAepHbIX peakTopos. - 2-oe usg. - M.:

12 OHeproatomunagat, 1984. - 736¢.

JIbikoB A.B. Teopus TennonposogHocTu: YyebHoe nocobue ang By3oB. - M.; Beicwas wkona,
13

1967. - 599c.
14 FanuH H. M. TennomaccoobmeH (B sgepHon aHepretuke) / H.M. TanuH, M.J1. Knpunnos .— M. :

OHeproatomusgat, 1987 .— 374,[2] c.

B) MH(pOPMALIMOHHbIE ANEKTPOHHO-00pasoBaTenbHbIe pecypchl (0oduumnanbHbie pecypcbl MUHTEPHET) :
Ne n/n Pecypc

15 www.lib.vsu.ru — 3HB BI'Y.
https://edu.vsu.ru — ONeKTPOHHbI yHMBEpcuTeT BIY

16. MNepeyeHb y4ebHO-MeTOAMYECKOro oObOecneyvyeHUs AN CaMOCTOATENbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, nocobusi, 3adaqyHuku, Memodu4decKue yKasaHusi [0 6bINOSTHEHUIO
rpakmu4ecKkux (KOHMpPOibHbIX), Kypcoabix pabom u dp.)

Ne n/n NcTouHuk
1 JlbikoB A. B. TennomaccoobmeH : cnpaBoydHuk / A.B. JlbikoB .— M. : QHeprus, 1971 .— 560 c.
2 BabeHko HO.M. TennomaccoobmeH : Metog. pacyeTta TennoBbiX U ANdY3MOHHBIX NOTOKOB /

KO. . BabeHko .— J1. : Xumus : JleHnHrp. ota-Hune, 1986 .— 143,[1] c.
LiBeTkoB ®. ®. 3agadHuk no TennomaccoobMeHy : Yuyeb. nocobue ans TenrnosHepreT. chnew.

3 By3oB / ®. ®. LiBeTkos, P. B. Kepnmos, B. UN. Bennyko .— M. : 3g-s0 MOW, 1997 .— 135,[1] ¢
MeTognyeckne pekomMeHdauun Mo OpraHu3auMM CcamocToATenbHOM paboTbl  CTY4EHTOB
4 Hanpasnenna 14.04.02. AgepHble msmka n TexHonornn, - Baxrens B.M., Tutosa J1.B. — BI'Y.

2018. - 17 c.

17. O6pasoBaTenbHbleé TEXHONIONMU, UCNONIb3yeMble nNpu peanusauyum Yy4ebHOMN
AUCUMNIMMHbI, BKMOYaA AUCTaHUUOHHbIe obpa3soBaTtenbHble TexHonoruun (AOT),
3NeKTpoHHoe oby4yeHue (J0), cmewaHHOe 0byYeHue).




Mpn  npoBegeHMM  3aHATMA  NO  OUCUMNAMHE  UCMOMb3YKTCA  crnegylolme
obpasoBaTtenbHble TEXHONOMUN:

— aKTUBHbIE N MHTEPAKTUBHbLIE (DOPMbI MPOBEAEHNSA 3AHATUN;

— KOMMbIOTEPHbIE TEXHONOIMM NpU NPOBEAEHUN 3aHATUN:

- TMpe3eHTauuoHHble MaTepuanbl U TEeXHOMNormm npu OBbsCHEHUM MaTepuana Ha
NEKLUMOHHbIX U NPAaKTUYECKNX 3aHATUSIX;

- cneumanuMsMpoBaHHoe obopyaoBaHue npu nposeaeHnn nabopatopHbix paboT;

- pa3bop KOHKPETHbIX CUTyauuh MpuM NOCTaHOBKE Uenen n 3agady K paspaboTke
npuKnagHbIX nporpamm, npu Bbibope nporpaMMHOro obecnevyeHuss Mo  YCTAHOBMEHHbIM
Kputepusam, npu paspaboTke nporpamm nNo NnpegycMOTPEHHbIM anroputMamM n Mmetogam

Ana camocTtosTenbHon paboTtbl ucnonb3dyetca IABC YHuBepcuteTckas 6GubnumoTteka
online - www.lib.vsu.ru - 3HB BI'Y. [llporpammHoe obecnedyeHue, npuMmeHsemoe npu
peanusaumn auncumnnuHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AncTaHumMoHHbIE obpasoBaTenbHble  TEXHOMNOrm (4oT) NPUMEHAITCA c
ncnonb3oBaHMeM  obpasoBaTenbHOro  noprana  «3OMeKTPOHHbIM  yHuBepcuteT  BIY
https://edu.vsu.ru/course/view.php?id=29198».

18. MaTepMaano-TeXHqucxoe obecneyvyeHue AUCUUNTTIUHDI:
YyebHasi ayauTopus Ans NPOBEAEHVS 3aHATUIA NEKLUMOHHOrO TWMa, NPaKTUYEeCKOro TWUMa, TEKYLEero KOHTPomns u
NPOMEXYTOYHOWN aTTecTaumm,

CneunanmampoBaHHas meberb

JlaBopaTopHbi cTeHn « TennomMmaccobmeH»

KoMnbloTepHbI  Knacc, ayautopusi Anst FPYMnoBbiX W MHOMBMAYaANbHbIX KOHCYMbTaUWK, MOMeELLeHne Ans
camoCTosATENbHON paboThI

CneunanuampoBaHHass Mebenb, KOMMbIOTEPbI C BO3MOXHOCTbIO MOAKMHOYEHUA K ceTu  «VIHTEepHeT» U
obecneveHnem 4ocTyna B 3NEKTPOHHYK MHhOpMaLMOHHO-00pa3oBaTenbHY cpeay YHMBepcuTeTa

Microsoft Windows 10, LibreOffice, Adobe Reader

19. OueHoYHbIe cpeacTBa ANs NpoBeAeHUA TEKYLLUEeN U NPOMEeXYTOYHOU aTTecTauum

MopsiAoK OLEHKM OCBOEHUSI 0ByYaroLumMmmucs yd4eGHoro MmaTepuana onpegensiercs
coAepXaHnem criefylLmx pasaenos AMCUMNNNHI

Ne HaumeHoBaHne WHaukaTop(bl)

W | pasaena aucumnnnHl K‘il"l’/'l';?;‘)a” [OCTVKEHMS OueHouHble cpencTsa
(moayns) KoMneTeHummn
OlMK-1.2
1. Tembl 1-7 OrlnK-1 OrlK-1.9 CobecenoBaHue
OlK-1.10
2. Tembl 1-7 OrlnK-2 OrlK-2.3 CobeceagoBaHue
3 Tembl 1-7 MK-10 MK-10.3 CobecenoBaHue
[MpomexyTodHasa aTTecTaums MynkT 20.2.1
dopma KOHTPOns - 3K3aMeH Bonpocsbl k ak3ameHy

20 TwnoBble oOUEHOYHbIE cpeaAcTBa UM MeToAMYECKMe MaTepuanbl, onpeaensmowue
npoueaypbl OLeHUBAHUA

20.1 TeKyLiMMN KOHTPOSb yCNeBaeMoCTu

KOHTpOJ'Ib ycneBaemMmoCTh no gucuuniimHe ocylwecTBlideTcA C NMoMOolbio clieayrumnx
OLEHOYHbIX CpeaCTB: KOHTPOJIbHbIE pa6OTbl.

KoHTponbHasa paboTa 1 no Bonpocam:
1. OCHOBHbIE MOHATUA MONEKYNSAPHON (PU3NKM N TEPMOANHAMMUKMN.
2. [Npouecchbl nepeHoca Tenna



3. MexaHun3m TennonpoBoO4HOCTH

KoHTponbHasa paboTa 2 no Bonpocam:

1. TennoobmeH 1 Tennonepenaya

2. Mpoueccbl maccoobmeHa

3. Yucna nogobusa onst UICNONMb30BaHUA B OLEHKE NPOLLEeCCOB TensomMaccoobmMeHa.
Kputepum oueHku:

OueHka «0TNUYHO» BbICTaBMNsIETCA CTyOeHTy, eClin OH BEPHO OTBETWUJT Ha BCE BOMPOCHLI, yKa3aB
N NOACHUB CBOW OTBETbI C MOMOLLbKO COOTBETCTBYHOLNX 3aKOHOB U 3aBUCUMOCTEWN.

OueHka «XOopoLwo» BbICTaBAeTCA CTyAEeHTy, €C/in OH BEepHO OTBEeTWUJ1 Ha BCe BOMNpPoOCbl, HO
OonycTni HETOYHOCTWN, nnbo ecnu oH BEepHO OTBETUI Ha ABa BOMnpoca.

OueHka «yaoBneTBOpUTESIbHO» BbICTaBIIAETCA CTYyOEeHTYy, eCJin OH BepHO OTBETWUIT Ha BCe
BOMpoOChbl, HO AonNyCTuI1 BeCOMbl€ HETOYHOCTH, nnbo ecnu oH BEepHO OTBETUIJ1 HA OANH BOMPOC.

OueHka «HeyaoBIeTBOPUTESIbHO» BbICTaBIIAETCA CTYAEHTY B Cllydae, eClin HM Ha O4uH BOrpocC
He 0aHO BEpHOro oTeeTa.

20.2 NMpomexyTo4yHas aTrecTtauusa

Mpumep KOHTPONbLHO-U3MepuTenbHoro matepuana (KUM)

YTBEPXOAIO

3aeeaytowmn kacdeapon obwen pmnsnkm
(Typuwes C.HO.)

HanpasneHnne nogrotoBku: 14.05.02 ATOMHblE CTaHLMW: MPOEKTUPOBaAHWE, JKcnayaTauus u
NHXXUHUWPUHT.

Aucumnnuna:_b61.B.04 TennomaccoobmMmeH B 3HepreTnyeckom obopyaosaHnm

dopma obyyeHus: oyHas
Bug KoHTpons:_ak3ameH

Bug atTtectaumun:___npomMexxyToyHas

KoHTponbHO-n3ameputenbHbin matepuan Ne 1

1. dusmyeckme npoLecchbl Npy KOHAEHCALUN.

2. Teopus pasamepHocTen u yucna (kputepum) nogobus. Kputepum PertHonbaca,

HyccenbTa, MNekne, MNpaHaTns.

CocTaBuTternb Typuwies C.1O.
noonucek pacuwugbposka nodnucu




MepeyeHb BOMNPOCOB K 3K3aMeHY:

. Mpouecchbl nepeHoca Tenna: TeNNONPOBOAHOCTb, KOHBEKLMSA (BbIHY>XAEHHAsA, cBOOOAHas).

. 3ny4eHune n ero ceonctea.

. dMsnyeckme OCHOBbLI Nepenaym Tenna B pasnnyHblX cpeaax.

. TennoobmeH npu kuneHun. Bugpl KuneHuns.

dursnyeckmne Npoueccsl Npu KoHgEeHcaUnn.

. TemnepaTtypHoe none.

. MMNOTHOCTL TENNOBOro NOToKa.

. KoappmumeHTsl TENNONPOBOAHOCTU, TEMMEPATYPONPOBOAHOCTH.

. YpaBHeHune TennonposogHocTu. CTaumMoHapHbIe N HeCcTaunoHapHbIe NPOLECChHI.

10. KoHBEKTMBHbIN TennomaccoobmeH B ogHodasHbiX cpefax. BbliHyxaeHHas n cBobogHas
KOHBEKLMSI.

11. TennoobmeH n Tennonepegada. 3akoH HbloToHa.

12. KoappumumeHT TennoobmeHa, ero gouamyeckmin cmblicn. KoaduuneHT Tennonepegayn.

13. MNMpoueccbl maccoobmeHa. 3akoH Puka. KoadhduumeHT maccoodbmeHa. AHanorna mexay
npoweccamu nepeHoca Tenna n Mmacchl.

14. HecTtaumoHapHble nons Temneparypbl B TeNax NpocTon popmbl (NnacTuHa, LunuHap, wap).
AnddepeHymanbHoe ypaBHeHne. [ paHUyYHble YCNoBUS.

15. BblHyXOeHHOe TeyeHuMe B KaHanax. Pexumbl: namuHapHbIA, BA3KOCTHbIN, NEPEXOAHbLIN,
TYpOYneHTHbIN.

13. Teopusa pasmepHocTen n yncna (kputepumn) nogobusa. Kputepun PenHonbaca, HyccenbTa,
Mekne, MNpangtns.

14. MNMpovueccobl TennonpoBogHocTn. Kputepuit brno, ero omsndeckmin cmoic.

15. OHepreTnyeckoe obopynoBaHne 1 TENSTIOMaAcCOOOMEH.

16. Cnocobbl OUEHKM BnMAHMA  NPOLLECCOB nepefjayM Tenna Ha  OCOBGEHHOCTU
PYHKLNOHNPOBAHUA U 3KCMnyaTaunm.

17. Cnocobbl OUEHKM BNUAHUSA MNPOLECCOB MNepedadn Maccbl Ha  0CODEHHOCTU
PYHKLNOHNPOBAHUSA 1 SKCMSTyaTauunu.

©CONOUAWN

MpomexyToyHas aTtTecTaumss nNo AucumninuHe «TennomaccooOMeH B 3HEPreTuYeckoMm
obopyaoBaHuMM» — 3K3aMeH. B  npunoxeHune K  OunAoMy  BHOCUTCS  OLEHKa
omriu4yHo/xopowo/ydoenemeopumeribHo.

OueHka ypOBHSI OCBOEHWUS AUCUMMNIIMHBI  «TennoMaccoobMeH B 3HEPreTU4YecKom
06opygOBaHUNY OCYLLLECTBNSIETCS NO CreayloLmnm nokasarensim:

- KAYeCTBO OTBETOB MNP ONPOCE Ha 3aHATUSAX;

- BbINOSTHEHNE NpPaKTU4ecknx paborT;

- MOMIHOTa OTBETOB Ha BOMPOCHI KOHTPOJIbHO-M3MEPUTENbHOro MaTtepuana;
- MOMIHOTa OTBETOB Ha 4OMNOSTHUTESNbHbIE BOMPOCHI.

KpuTepun OLIEHKM OCBOEHMSI AUCUUNNUHBbI «TennoMaccooOMeH B 3SHEPreTUYeckom
obopyaoBaHMUMY:

— OueHKka «OTNMYHO» BbICTABMSETCSA CTYAEHTY, €CnM OH BEepHO OTBETUNT Ha BCe
BOMPOCbI, [AOMOSIHUB W TMOSICHMB OTBET C MOMOLLbD COOTBETCTBYHOLMX 3aKOHOB U
3aBUCUMOCTEMN;

— OueHka «XOpOoLO» BbICTaBIAETCA CTYOEHTY, €CJ1n OH BEPHO OTBETUIT Ha BCE BOMPOCHI,
HO O0MYCTWUI HETOYHOCTH, nnbo ecnu oH BEpHO OTBETWIT Ha BCe BOMPOCHI, AONOJIHNB N NMOACHUB
TOJNMbKO OANH N3 OTBETOB C NOMOLLBbIO COOTBETCTBYHOLLNX 3AaKOHOB U 3aBUCUMOCTEWN;

— OueHka «yOoBNeTBOPUTENTbHO» BbICTABNAETCA CTyAEeHTYy, €C/in OH OTBETWUJ1 Ha BCe
BOnpocChbl, AONOJIHMB WU NOACHMB OTBE€T C MNOMOLUbKD COOTBETCTBYHOLINX 3aKOHOB WU
3aBMCUMOCTEN, HO HE MOSICHUIT OTBET, NMBO e ecnu OH BEepHO oTBeTUI1 Ha OAWH U3 BOMPOCOB
OOMNMOoJNTHNB N NOACHUB OTBET C NOMOLLIbIO COOTBETCTBYHOLLNX 3aKOHOB 1 3aBUCUM OCTEwW;



— OueHKa «HeyaoBnNeTBOPUTENbHO» BbICTABMSIETCA CTYAEHTY B Cryvae, ecnun CTyaeHT
He OTBETWI HX Ha OAMH BOMpPOC.

daKT HeBbLINOMHEHUS TpeboBaHWA, NPeabsBRSEeMblX K CTYAEHTY MNpu OCBOEHUM
AvcuMnnuHbl  «TennomaccoobMeH B 3HepreTMdyeckom o6opyooBaHUM» WM OTPaXKEHHbIX B
BblLLENEPEYNCTIEHHBIX KpUTepusix, durkcupyeTcs B BEAOMOCTH OLLeHKO
Heyd08/1eme8opuMmMesibHO.

Ecnn obyyatowmiica He ocBanmBaeT AUCUMNIIMHY B YCTAHOBIEHHOM NMporpammoin obbeme
M B CPOKW, OnpeaeneHHble rpacgpukoM Yy4eBGHOro npouecca, OH He [Jonyckaetcs K
MPOMEXYTOYHOWN aTTecTauun no AaHHOMY BMay y4ebHon paboThl.

OueHka 3HaHWW, YMEHWN U HaBblKOB, XapakTepusylowasd a3Tanbl HOpPMUPOBaAHUS
KOMMNEeTeHUMN B pamMKax WU3y4yeHuUs AUCLUMNIUHBLI OCYLLEeCTBNAETCA B XOA4e TeKywen wu
NPOMEXYTOYHOW aTTecTauunm.

Tekywaa aTtTecTaums MNpoOBOOUTCA B COOTBETCTBUM C [lonoxeHuem O TeKyllen
aTTecTaymMm obGyvalWwmuxca Mo nporpammam Bbicwero obpasoBaHus BopoHexckoro
rocyaapcTBeHHOro yHusepcureta. Kputepum oueHnBaHns npuBeaeHbl BblLUe.

[MpomexyToyHas arrecraumMs nNpPoOBOAUTCA B COOTBETCTBUM C [lonoxeHuem o
NPOMEXYTOYHOWN aTTecTaunmn obyyaroLmMxXcs no nporpaMmmam BbicLiero obpasoBaHus.

KOHTpPONbLHO-U3MepuUTENbHbLIE Matepuarnbl MPOMEXYTOYHOW aTtTecTauuu BKNKOYaKT B
cebs TeopeTnYecKkne BONpOChI, NO3BONSAOLME OLEHUTb YPOBEHb MNOMYYEHHbIX 3HAHUMN.

|_|pl/l oueHnBaHUM NCNOJIb3YKTCA Ka4eCTBEHHbIE LUKallbl OL€HOK. KpI/ITepI/II/I oueHnBaHuA
npuBeaeHbl BbilLe.



21. ®DoHA OLEHOYHbIX CpeaAcTB

1) TecToBbl€ 3a4aHUSA ((KUPHbIM WPUGTOM BbiAENEH NPaBUSbHBLIA OTBET):
1. HanTu aHepruo TennoBoro ABUXeHUs MOSIEKYN KUCopoaa, umetowero maccy m=1kr
npu Temneparype T=400 K.
OteeT: a) U=2,6 [I; 6) U =26110° Ix; B) U =3,6110° x; r) U=2,6110° Ox.
2. MNpwu kakonm TemnepaTtype CpeaHsasa KBagpaTnudHas CKOPOCTb MOMEKyYN Kucrnopoaa oyaer
paBHa 450 m/c?
OTteerT: a) T=360 K; 6) T=260 K; B) T=410 K; r) T=310 K;
3. B ognHakoBbix 6annoHax npyv ogMHaKoBOW TeMnepaType HaxoaaTcs paBHble Macchl
Bogopoaa u knucnopoga. Bo ckonbko pas gasneHve, NnponsBogMmoe BO4OPOAOM Ha
cTeHkn B6annoHa, 6yaet 6onbLle, Yem AaBneHne KMcnopoga, ecnvm MonspHasi Macca
kncnopopaa 32 kr/kmonb, a Bogopoaa 2 Kr/kmonb?
OtBeT: @) 5;6) 16; B) 10 1) §;
4. Kak n3ameHuTcs cpeaHsas KMHETUYeCKas aHeprusa TENOBOro ABMXEHUS MOMEKyn
naearnbHOro rasa npu ysenumyeHum abcontoTHon TemnepaTtypbl B 2 pasa?
OtBerT: a) yBenununTtca B 5 pas; 6) ysennunrtca B 2 pasa; B) HE UBMEHUTCA
5. KakoBa cpefHsia kBagpaTnyHas CKOpoCTb aTOMOB renuvsa B atmocdepe ConHua?
Temnepatypa nosepxHocTu ConHua 6000 °C. Nenuin — atomapHbIn, M = 4 r/monb.
OTteeT: a) 6250 m/c; 6) 1600 m/c; B) 4500Mm/C
6. Ma3 n3oTepMmnyeckn pacLumMpunm Tak, 4To ero AaBneHne ymeHbLwunnock B 4 pasa. Bo
CKOIMbKO pa3 1 Kak U3MeHuncs ero oobem?
OTBeT: a) yBenuuutcs B 5 pas; 6) yennuutca B 2 pasa; B) HE UIBMEHUTCS; I) yBENIMYMTCA B
4 pasa
7. BO CKONbKO pa3 n3amMeHuTcs gaBneHne paspexeHHOro 0O4HOaTOMHOrO rasa, ecnv npu
yBeNU4YEeHNN KOHLLeHTpaL MM Morekyn rasa B 3 pasa ero abconoTHasa Temneparypa
yBenuuutca B 2 pasa?
OTBeT: a) yBenuuutca B 5 pas; 0) yBenuuutcd B 2 pasa; B) HE U3BMEHUTCS; T)
yBenuuurtcs B 6 pa3
8. KoHueHTpaumo Monekyn ogHOaTOMHOro naeanbHOro ra3a ymeHblWwunm B 5 paas.
OQHOBpPEMEHHO B 2 pa3a yBENuMYUnun CpeaHIo SHEPrmo XaoTUYHOIO ABUXKEHUS MOSEKYn
rasa. Yemy paBHO OTHOLLEHME KOHEYHOrO AaBMNeHns K Ha4anbHomy?
OTteet:a)5; ©6)1; B)0,4; 4
9. B cocyne HaxoamnTca 1 MOnb HEKOTOPOro rasa. MIaBecTHO, YTO OTHOLLUEHME AaBreHns
rasa kK ero remnepartype pasHo 371 lNa/K. Yemy paBeH ob6bem rasa?
OtBet:a)22n;6)1n; B)0,4n;, r4n
10. Mpw HarpeBaHWK rasa ero BHYTPeHHSAS aHeprus ysenuuunack ot 300 go 700 Ox.
Kakas paboTa Gblnia coBepLueHa ra3omMm, ecrniv Ha ero HarpesaHme 6bino 3arpadeHo 1000
>k Tennotbl?
OTteeT: a) 200 6)300 B)500 r) 600
11. Ecnu B HekoTopom npoLecce rasy coobweHo 900 [k TennoTel, a ra3 npu 3Tom
coBepumnn paboty 500 X, TO BHYTPEHHSS1 3Heprus rasa:
1) yBenuumnacbk Ha 1400 [Ox.
2) ymeHbLlumnack Ha 400 [x.
3) yBenunuunacb Ha 400 [1x.
4) ymeHblumnack Ha 500 [Ix.
12. B nsorepmunyeckom npouecce ras nonyydmn 300 Ix tennotbl. Kakyto paboTy coBepLumn
ras?
OTteerT: a) 300 Ox; 6) 0 ; B) 150 Ox
13. B kanopumeTpe cmewwanu 2 kr soapl npu temnepatype 50 °C n 3 kr Boabl Npu
Temnepartype 30 °C. Hangute Temnepatypy (8 °C) cmecu.
a)356)368B)37r) 38
14. [pwn otBepaeBaHum 100 kr cTanu Npu Temneparype nnasnenunsd, sbigenunocb 21 MIx
Tennotbl. KakoBa yaenbHasa Tennota nnaesneHus (B KOx/kr) ctann?




a) 180 6) 210 B) 300

15. TennoBas malwwvHa, paboTatwasa no umkny KapHo, 3a uukn nony4aeTt oT HarpeBaTens
Konuyectso Tennotbl Q1=2,512 k. Temnepatypa HarpesaTens T1=400 K, Temnepartypa
xonoaunsHuka T2=300 K. Hantn paboty A, coBepluaeMyto MallMHOW 3a OOUH LINKII.
OTteeT: a) A=630 [Ix; 6) A=640 [Ix; B) A=650 [Ix; r) A=660;

2) 3apgauu:

1. Kncnopopa, macca kotoporo 10 r, Haxogutca npu gasneHnn 300 klla v Temnepartype
10 °C. MNocne HarpeBaHusi npu p=const ra3 3aHan o6bem V=10 n. Hantn Konnyectso
Tennotbl Q, Nosly4eHHoe ra3om.

OTBerT: Q=7,92 k[1x 2 6anna

2. [lo kakon TemnepaTtypbl OXNaanTca BO3AYX, Haxogawmica npy Temneparype t1=0 °C,
€CNnK OH paclumpsieTcs agmnabatmnyeckm ot oobema Vi go V2=2V1? [Nokasatenb agnabatbl
ans sosayxa y=1,4.

PeweHne: YpaBHeHne agnabarbl

ij—l T = Va}r_l T

AN
=5 ()

v,

T T

L= 575 = 504
T, = 207 K

OtBeT: T,=207 K 5 6annos

3. [lns HarpeBaHua Boabl, B3saTon npu Temnepatype 20 °C, n obpaweHns ee B nap
nspacxogoBaHo 2596 k[bx aHeprun. Onpegenute maccy Boabl. YaenbHasa TennoeMKoCTb
Boabl 4200 Ox/(kr.K), yaenbHaa Tennora napoobpasoBaHus Boabl 2,26 MOx/kr.
OteeT:1 kr 2 6anna

4. B umnuHape nog nopLiHeM HaxoauTca HekoTopasa Macca rasa npu temneparype 300
K, 3aHumatowasa npu gasnenuun 0,1 MlNa obvem 6 n. Ha ckonbko rpagycoB Hago
OXNaguTb ras Npu HEM3MeHHOM gaBreHnun, YTobbl Npu 3ToM Obina coBeplueHa paboTa 50
[k no ero cxaruio?

OtBeT: 25K 2 banna

5. B ognHakoBbIx 6annoHax npy 0ANHaKOBOW TeMMepaType HaxoasaTCcs paBHble Macchl
BOOOpOAA M kucropoaa. Bo ckonbko pa3 aaerneHne, Npon3BogumMoe BOAOPOAOM Ha CTEHKM
GannoHa, byaet 6onbLue, Yem LaBneHne KUCIopoaa, ecriv MonsipHasi Macca kucrnopoaga 32
Kr/KMOrb, @ Bogopoaa 2 Kr/kMorb?

OtBeT: 16 2 banna

6.041H MOonb HEKOTOPOro naeansLHoro rasa nsobapuyvecku Harpenun Ha AT=72 K,
coobwme emy konn4vectso Tenna Q = 1,60 k[x. HanTu npmpalleHne ero BHyTpPEHHEN
3Heprun. PeleHne:

Q=AU+ A

AU=0Q -4

A =pAV =vRAT

AU = @Q — 1RAT = 1,0 g/l

OTteT: AU=Q-RAT=1,00 kx. 5 6annoBs

7. Hantu cpeaHioro KBagpaTuUYHYH <vks> CKOPOCTb MOJEKyn Bogopoaa. Beiuncnenus
BbINONHUTL Anga Temnepatypbl T=5000 K, npu koTtopon okono 95% monekyn sogopoaa
ACCOLMMPOBaHbI Ha aTOMbI.

OtBeT: <we>=7900 m/c. 2 banna



8. KakoBa gomxHa 6biTb cTeneHb cxatus Bosgyxa Vi/Va , 4tobbl ero temnepatypa
Bo3pocna c 15°C go 700 °C? Cxatue cumtatb aguabartHbiM. [okasatenb agnabartbl ons
Bosgyxa y=1,4.

OTBerT: V1/V2=21; 5 6annos

9. MNMpu n3oTepMmnYECKOM paclumpeHun sogopoaa maccon 1 r oobem rasa yBennymncs B
2 pasa. Onpegenntb paboTy pacLuMpeHns, COBEPLLEHHYIO ra3oM, ecriv TeMmnepaTtypa
raza 15 °C. MonsipHas macca Bogopoaa

M=2-10"3kr/monb.

OTtBeTt: A=829 [0x; 5 6annoB

10. Tennosasa MmawumHa, paboTatowas no unkny KapHo, 3a uukn nonyyaet oT
HarpeBaTtens konmyectBo Tennotbl Q1=2,512 k[x. Temnepartypa HarpeBatena T1=400 K,
Temnpartypa xonogunsHuka T2=300 K. Hantn paboTy A, coBepLuiaemMyto MalLMHOW 3a
OAWH UMK,

OTteT: A=630 [Ik; 2 6anna



