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Pabouas nporpamMma  OWCUMNIUHBI  COCTaBfieHa B COOTBETCTBMM C  dpefeparnbHbiM  FOCY4APCTBEHHBIM
obpasoBaTenbHbIM CTaHAapTOM Bbicllero obpasoBaHus no HanpaeneHuio noprotoBkn 13.03.01 TenmnosHepreTvka wu
TENNOTEXHUKA, YTBEPXKAEHHBIM Npukasom MuHobpHayku Poccun ot 28.02.2018 r. Ne 143
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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuHbl: Llenv gucumnnmHbl COCTOAT B O3HakoMeHun byayuinx 6akanaBpoB C COBPEMEHHbLIMMU
N NEPCNEKTUBHBIMU TEXHONOMMSIMWU MPOU3BOACTBA M Nepefayvm noTpedbutenam TENSOBOW SHEPTUWU, a Takke C TUMOBbLIMU
KOHCTPYKLUMAMM SNEMEHTOB M NpuHLMNamMu paboTbl CUCTEM TennocHabXeHus.

1.2 3apauv AUCUUNNUHGI:

. 3agayun 0CBOEHMS OUCLMNIIUHBI 3aKMo4aloTCsl B BbIpaboOTKe YMEHWU M HABbLIKOB 41151 OLEHKM W aHanuaa
PU3nYecknx NPoL,EeccoB, NPOTEKAOLWMX NPU UCMOMNB30BAHUN CUCTEM TennocHabxeHnsi, ocBoeHnn GakanaBspamu MeTOAOB
MX pacyeToB U oLeHKN 3PPEKTUBHOCTH.

. [MpuBMTE CNOCOBHOCTM K CaMOCTOSITENbHOMY MPUOBPETEHUIO M WCMOMb30BaHWIO B MPAKTUYECKON
0eATeNbHOCTU HOBbIX 3HAHUN U YMEHUIA.

. O3HakOMUTb C CyLLECTBYIOLWMMU CUCTEMAMWU TeNNOCHABXKEHUS MPOMBILMEHHBIX M KOMMYyHanbHbIX
notpebutenei ot TOL, n KOTENbHbIX.

. HayunTb BbINONHATL TENJOBLIE pacveTbl TEMMNOBLIX CETEN M TennonoTpebnsatowero obopyaoBaHus.

. MpMBUTL HaBbLIKM CaMOCTOATENbLHO MNPUHMMATbL peLLeHna npu Bbibope 060pyaoBaHMSA UCTOYHMKOB

SHepFOCHa6)KeHI/IF| n Sdl)(*)eKTI/IBHOIZ aKcnnyataumm CUCTem TENnocHabXeHus.

1.3 TpeboBaHMA K NpegBapuUTeribHOW NMOArOTOBKEe OOy4aloLierocs:

MpenBaputenbHasa noAroToBka npeanonaraeT co3faHue OCHOBbI AMs (POPMUPOBaAHUS KOMMNETEHUUN, YKa3aHHbIX
B M. 2, NpY NU3YyYEHUN AUCLUMNIINH:

VICTOYHUKM TENMNOBOWN U 9NEKTPUYECKON IHepruu

lMpoekTnpoBaHne CUCTEM TEMNNOCHABXEHNS] NPOMBbILLITEHHbIX NpeanpusTUi
TexHnyeckas TepMoanHamuka

M'mpporasognHamuka (Mmapasnuka)

BeegeHue B cneymnanbHOCTb

2 KOMNETEHLUWN OBYYAIOLWLEIroCcA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

OrlK-3: Cnoco6eH AeMOHCTpMpOBaTh NPMMEHEeHNe OCHOBHbLIX CMOCOGOB Nnony4YeHus, npeobpasoBaHus,
TpaHcNopTa U UCMOJIb3OBaHUSA TENJOThl B TENJIOTEXHUYECKUX YCTAaHOBKaxX U cucTteMax

3HaTb: OCHOBHble CMOCOOLI Mony4YeHusi, npeobpasoBaHUs, TPaHCMOPTa W MCMOMb30BaHUS TEMNOTbl U 3MEKTPUYECKOM
SHEepruu; Knaccudmkaumm TENNOBbIX HArpy3oK; CUCTEMbI TEMMOCHAGKEHNUS U TEMNIOHOCUTENN; METOAbI PErynupoBaHns B
cucTemMax TennocHabXeHWs; TeMnepaTypHblii rpadvk TEMMOBON CETW; KOHCTPYKUUM U METOAMKU pacyeToB TEMSOBbIX
ceTel U TEeNnoBbIX MYHKTOB.

YMeTb: onpepensite TENSOBble Harpysku NoTpebuTenei; cTpouUTb TEMNEpaTypHbIN U rpaduk TEMNOBOW CETU; CTPOUTb
Nbe3oMeTPUYECKUiA rpacduK CUCTEMbI TEMINOCHAGXKEHWS; onpeaensTb rofoBy0 NOTPEGHOCTb B HaTypanbHOM M YCIIOBHOM
TONNMBE; NPaBWUbHO BbIGUPATL KOHCTPYKLMOHHBIE U TEMNOU30MSLIMOHHbIE MaTepuanbl.

Bnapetb: meTtoankamm pac4yeToB Ten1oBbIX ceten.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas paboTta

cp MHHoBALL.

Jlek. Mp. Jab. (yachi) d)oprl
(4acbl) | (vackl) | (4achbl) 3aHATUK

HaumeHoBaHWe 1 cogepxaHue pasnenos,
TeM U y4eBHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. PacyeT TennoBbiX Harpy3ok B
CcUCTeMe TennoCcHabXeHus.

Tema 1. OHepreTnyeckas 3dPEKTUBHOCTb
Tennodukaumnn.

BeepgeHnue. OueHka appeKTUBHOCTHU
Tennodukaumn. lNokasaTtenu yAenbHOro
pacxofa TonfvBa Ha BbIpabOTKy TENIOBOW U 0.25 6
anekTpuyeckon sHeprun Ha KOC, TOL, u B ’
KOTENbHbIX.

Tema 2. TennoBoe noTpebneHue.

Buabl TennoBoro notpebnexus.
Knaccudumkaums TEnnoBbIX Harpysox.
PacyeT uvacoBblX ¥ TOAOBOrO PacxOAoB
TennoTel MO Buaam TennonotpebneHus.
Mpaduk NPOAOIMKUTENBHOCTU. 025 1 6
JlTabopaTopHaa pabota Ne1 "Onpepenenue ’
notepb  TeNnoBOW  3dHeprun  npu  eé
TpaHCnopTMpoBKe".

Pasgen 2. Cuctembl TennocHabxXeHus.

Tema 3. XapakTtepuctuka cuctem
TennocHabXeHus1.

Knaccudpmkauuss cuctem  TenrnocHabXeHus.
Bblibop TenmnoHocuTenss M TUMNA CUCTEMbI
TennocHabxeHns. BogsHble W naposble 0,25 6
CUCTEMbI TEMNNOCHADXEHMUS.

Tema 4. XapaktepucTuka CUCTEM OTOMNIEHUS
nrBC.

Cuctembl oTtonneHusi, cuctemsl BC. HoBble
TUNbI cucTem TennocHabXxeHus.
JlabopatopHass pabota Ne2 "WccnepoBaHue
3(PPEKTUBHOCTU  OTOMUTENBHLIX  NPUBOPOB 0,25 1 6
MNPy pPasnMyHbiX CXeMax MOAKMYeHNs B
cucTeme otonneHus".




Tema 5. PexuMbl perynmpoBaHus BOASHbIX
CUCTEM TennocHabXeHus.
Metogbl perynupoBaHus.  PerynuposaHue

OAHOPOAHON Tennosow Harpysku.
TemnepatypHbln  rpacduk. Tennoson U
rMapaBnMyeckmn PEXUMbI npu

perynuposaHuu pa3HOpO4HOW  TENnoBOK
Harpy3ku. CBsi3HOe  perynupoBaHue  no
COBMELLLeHHOM TennoBoun Harpyske
otonneHunsa u NBC.

Tema 6. O6opynoBaHMe TEMMOBLIX CETEN.
Tennoeble cetu. Cnocobbl  Npoknagku,

pr6b|, onopkbl, TennoBas n3onauua,
KOMMNeHCcaTophbl, apmMartypa. Tennosble
NYHKTbI.

0,25

Pasgpen 3. WHxeHepHoe ob6opygoBaHue
TENnoBbIX CETEN.

0,25

Tema 7. TennoBble NOTEPU WU3ONIMPOBAHHbLIX
TennonpoBogoB.

MoTepn Tenna npu Hag3eMHbIX, NOA3EMHbIX
GeckaHanbHbIX W KaHanbHbIX MPOKNagKax.
Onpepenexune TOMLWMHBI Tennosoun
n3onsaumn.

Tema 8. PaspaboTka  rMapaBnnUYeckmx
PEXMMOB BOASAHbIX TEMIOBbLIX CETEN.

MocnegoBaTenbHOCTb MMApPaBAMYECKOro
pacueTa. 'vopaBnvyeckue pPEeXMMBI
TenmnoBbIX ceTen. lMocTtpoeHune "
ncnonb3oBaHue Nbe30METPUYECKOrOo

rpagouka. Bbibop HacocoB TeMmoBbIX CETEMN.
JlTabopaTopHaa paboTta Ne3 "OsHakomneHue
C KOHCTpYKUMENW W WUCNbITaHMe HaCcoCoB,
YCTaHOBIEHHbIX Ha cTeHae".

0,25

Tema 9. Cuctembl yyeTa M perynmpoBaHust

TennonoTpedneHus.

N3amepeHne TemnepaTypbl, AaBneHus,
pacxoga  TennoHocuTens W TennoBow
3Hepruu. Mpubopsl aBTOMaTn4eckoro

perynuposaHua TeI'IJ'IOI'IOTpe6J'IeHMF|.

0,25

Tema 10. MeToamknm NPOYHOCTHOrO pacyeTta
TpybonpoBoaoB..

MeTtoguka pacyeta TpyO Ha NPOYHOCTb.
MeToguka pacyeTa Hanps>KeHnn oT
BHYTPEHHEro [aBfneHus, OT BeCOBOW MU
BETPOBOM Harpy3ok. MeTtoaguka pacyeta [1-
06pasHbIX KOMNEHCATOPOB.

0,25

Pazgen 4. MpakTnyeckme pacyeThl
TennoBbIX CeTeN.

0,25




Tema 11. PacyeT TennoBbIX Harpysok u
TennoBbIX notepb B cucTtemax
TennonoTpebneHns Ha OTOMneHune,
BeHTUnAuuwo n MBC. PacyeT n nocrtpoeHue
rpaduka LeHTpanbHoro KayeCcTBEHHOrO

perynvpoBaHus oTnycka TEeNnnoThbl.
labopatopHass pabota Ne4 "CpaBHeHue
3hPEKTUBHOCTHU CTanbHOro n

arnfoMNMHNEBOTO OTOMUTESTbHbIX I'IpVI60pOB".

Tema 12. PacyeT rmapaBnnyecKknx pexumoB
TennoBbIX CeTen U rMapaBnNUYecKkux NoTepb.

Tema 13. PacyeTr cmecuTenbHbIX U
OpoccenbHbIX YCTPOWCTB. PacyeTr oceBbix U
pagunanbHbIX KOMNEHCaATOPOB.

Tema 14. Pacyer TpybonpoBogoB Ha
XECTKOCTb M npoyvHocTb.  OnpepeneHuve
AnameTpoB TpybGONpoBOAOB, TONLLUMHBI
n30MAuMM B 3aBUCUMOCTW  OT  TEMNIOBOW
Harpysku.

Pasgen 5. KoHCTpympoBaHWe npoKnagku
TENnnoBbIX CETEN.

Tema 15. MpuHUMNuanbHas cxema
OAHOTPYOHOM Pa3oMKHYTOM CUCTEMBI.
MpuHUuMnuaneHas cxema OBYXTpYyOHON
OTKPbITON (nonysamkHyTOW) CUCTEMBI.
MpuHUMnNuanbHas cxema OBYXTpYyGHON
3aKpbITON (3amkHyTON) CUCTEMBI.
MpuHUMNUanbHas cxemMa KOMOMHMPOBAHHON
CUCTEMBI. MpuHUMNuansHas cxema
TpexTpybHonm cuctembl.  NpuHUMNUanbHas
CXeMa YeTbIpexTpyOHOI cucTEMBI.

Tema 16. MpuHuMnNuansHas cxema
OBYXTPYOHOW CUCTEMBI C BEPXHEW WU HWKHEN
pa3BOAKOM W €eCTEeCTBEHHOW LMpKynauuen.
MpuHUMnNuanebHas cxema OLHOTPYyOHOM
CUCTEMbI C BEPXHEN M HWXKHEN pa3BOAKON u
€CTEeCTBEHHOM LUUpKynsaunen.
MpuHUMNMansHas cxema OBYXTpyOHOW
CcUCTEeMbI c HVXKHEN pa3sofKom "
NCKYCCTBEHHOW LINPKYNSAUNEN.

Tema 17. OCHOBHblE MOMOXEHUA MO pacyeTy
KOHCTPYKUMM  TennoBblX ceTen. 3awmra
TpybONpOBOAOB  TEMOBbIX  CeTeWn oT
HapyXXHOW  KOppo3uKn. ONEKTPOXMMUYECKas
3awmTta TpybonpoBoaoB.

Pasgen 6. PacyeT oTonuTenbHbIX MPMOOPOB.

0,25 6
0,25 6
0,5 6
0,5 6
1 10
1 10
1 16




Tema 18. Uenu un 3agaun pacyeta

oTonUTENbHbIX an60pOB. Twvn n
XapaKTepUCTtukm OTOoNUTENbHbIX anl60pOB.
Cucremsl obecneyeHus MUKpOKnnMmaTa 0.5 05 15

nomMeLleHuin. Ycnosus KomgpopTHOCTH.

Tema 19. ABTOHOMHOE TennocHabXxeHue.
ObuwenomoBble  aBTOHOMHbIE  MCTOYHUKK.
Pacuyet " onpegeneHve Tpebyemon
TennonpounsBogutensHoctu.  OnpepeneHue
pac4yeTHOro BO37lyxoo6MmeHa " 0,5 0,5 16
aspoanHaMMYECKUA pacyeT BO30YXOBOAOB.

Wtoro B cemecTpe (Ha kypce ans 3A0) 8 8 4 151

KoHcynbTaumm u npoMexxyTodHas 25 6.5
aTtrectaums (Ok3ameH, Kypcosasi paboTta) ’ ’

Bcero koHTakTHasa pa6orta u CP no

225 157,5
aucumnnuHe

4 KYPCOBOE NMPOEKTUPOBAHME

4.1 Uenun n 3agaum KypcoBon paboTbl (npoekTa): Llenu BbiNofHEHMT KypCcoBOM paboTbl COCTOSAT B
nprvoBpeTeHN HaBbIKOB CAMOCTOATENBHOMO MPUHATUS OCHOBHbLIX UHXEHEPHbIX peLleHuiA Npu NPOeKTUPOBaHUM CUCTEMBI
TENNOCHabXeHNS.

3apayum BbIMONHEHMS KypCOBOWM paboThl 3akmnioyaTcs B BbIpabOTKE YMEHWI 1 HaBbIKOB BbIOOpa TEMMOHOCUTENS,
TUMNa CUCTEMbI TENNOCHabXeHWs, TemnepaTypHOro rpadmka, pacdeta 1 cnocoboB perynmpoBaHus TENNOBOW Harpysku,
BblbOpa TennoreHepupyoLero 1 HacocHoro o6opyaoBaHnsi, CnocoboB MPOKNaAKM U MHXEeHepHoro obopyaoBaHus
TENnoBbIX CETEN, OLIEHKM 3PPEKTUBHOCTU NMPUHATLIX TEXHUYECKUX PELLEHMN.

[Mp1BUTE CNOCOBHOCTN K CAMOCTOATENBHOMY MCMOMNb30BaHMIO COBPEMEHHOW HOPMATUBHOW nMTepaTypbl,
HeobxoaMMON NPy NPOEKTUPOBAHUN CUCTEM TEMNNOCHabXeHus.

4.2 TemaTuka KypcoBon paboTtbl (npoekTa): PacdeT cuctembl TENIOCHAGKEHNST NMPOMBbILLNEHHBLIX U
KOMMYHarbHO-ObITOBbIX NOTpebuTenen B 3a4aHHOM HaceneHHOM MyHKTe.

4.3 Tpe6oBaHUA K BbINOSIHEHMIO U NPeACTaBNEeHNI0 pe3yibTaTOB KypCcoBOW paboTbl (NpoekTa):

Pabota BbINONHAETCS  MHAMBMAYaNbHO C  WCMNONb30BaHMEM  OENCTBYHOLWEN  HOPMaTMBHO-TEXHUYECKON
nuTepatypbl, pacyeTHbIX MpPorpamm.

PesynbTatel npenctaBnalTCcA B BuAE MOSICHUTENbHOM 3anmckm obbemom 40-50 €. neyaTHOro TeKCTa,
codepxaliero cnegyrouwme obasarernbHble 31EMEHTbI:

. O60CcHOBaHME Ha KaXKOOM aTane NPUHATBIX UHXEHEPHbIX PELUEHUN.

. PacuyeTbl.

. "padmkn.

. UnntocTpayuu.

. OKoHOMMYecKknin aHann3 a(pPEKTUBHOCTU NMPUHATBLIX TEXHUYECKUX PEeLLEHUIA.

5. ®OHJ, OLIEHOYHbIX CPEACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHune nokasaTenen, KpUTepueB U CUCTEeMbl OLLEHUBaHUA pe3yribTaToB 00y4YeHUus
5.1.1 NMokasatenun oueHUBaHNA

Kopn HanmeHoBaHne oueHoOYHOoro
[MokasaTenu oueHnBaHUA pe3ynbTaTtoB 00y4eHus
KOMMeTeHLUnmn cpencrea

1. CTygeHT [JemoHCTpupyeT 3HaHusa opmyrn, HeobxoauMbix Ans
pacyeTa cuCTeMbl TenrnocHabxeHus, wuMeeT npedcTaBrieHne o
nNpaBUbHOM  BbIOOPE  KOHCTPYKLUMOHHBIX M TEMMOU30NSALMOHHBIX

MaTepuanoB CUCTEMbI TENNOCHaBXEHWS. 1. Bonpocel YCTHOrO
2. WNanaraet cnocobbl nonyyeHusi, npeobpasoBaHus, TpaHcnopTa u |cobecedoBaHus.

Orl1K-3 UCNONb30BaHMUA TEnmoTbl, WUCNONb3yeT 3HaHuA no knaccudukaumm | 2. MpakTuko-
TEeNnoBbIX  Harpy3ok, MeTogax  perynupoBaHMs B CUCTEMAaXx | OPUEHTUPOBAHHbIE 3afaHus.
TennocHabxeHus. 3. KypcoBas pabora.

3. Obnagaet npuemMamu WHXEHEPHOro aHanv3a pesynbTaToB pacyeTta
cucTeM TennocHabxeHusi, ymeeT onpeaenaTb TEMnoBble Harpysku
notpeburtenen; cTtpoutb TemnepaTypHbil K rpaduk TENNOBOW CeTY;




| cTpoUTL NbesomeTpryeckuii rpadrk CUCTEMbI TENNOCHAGKEHMS.

5.1.2 Cuctema n KputTepum oLeHUBaHUA

LLIkana oueHnBaHuSA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHOe cobecenoBaHue

MucbmeHHan pabota

5 (0TAMYHO)

Ob6yvatowwmics nokasbiBaeT
BCECTOPOHHEE, cucTemaTuyeckoe "
rmybokoe 3HaHWe y4ebHOro maTepuana,
ymMeeT CBOOOOHO BbINOMHATL 3adaHus,
NpeaoyCMOTPEHHbIE  MPOrPaMMON;  YCBOUI
OCHOBHYIO U 3HaKOM C [OMOSNHUTENBHOWN
PEeKOMEHOOBAHHOW NUTepaTypon; MOXeT
06BACHUTL B3aNMOCBSI3b OCHOBHBbIX
MOHATUMI AUCUUMIUHBI B UX 3HAYEeHUWN Ansi
nocnegytowen npodeccroHanbHom
OeATenbHOCTM;  MPOSIBNSIET  TBOpYeECKue
CMOCOOHOCTU B MOHUMAHWU, U3MNOXEHUU U
ncnonb3oBaHuM yyebHoro matepuana.

OO6yyvarowmmncs  OeMOHCTpUpYeT  MpaBuIlbHOE
MOHWUMaHWe  YCroBUSI  3agjayun,  BriageHve
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX
3aKOHOB M (hopMyn ONs ee peLleHusl, 3HaHue
pasmepHocTen U3NYECKUX BeNUYMH. YmeeT
NPUMEHATb  MaTeMaTU4eckuin annapaTt  gns
peanusauMu nNnaHa pelleHus 3agadv W, ecnu

3TO HeobXoaMMO, MOXeT MpeacTaBUTb ero

rpacudeckn. [Monyymn npaBurbHbIA OTBET WU
MOoXeT ero WHTEepnpeTupoBaTh. OaHbl
ncyepnbiBaloLmMe BbIBOAbI W MOSIHblE OTBETHI
Ha nocTaBfieHHble BOMPOCHI. Pabota

npeacTaBneHa K 3almTe B TpeGyemMble CPOKMU.

4 (xopoLuo)

OOyuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHMN B Npegenax OCHOBHOMO
y4yebHoro martepuana, 6e3 CyLleCTBEHHbIX
OLWMOBOK BbINOMHAET MNPEeAYyCMOTPEHHbIE B
nporpaMmMme 3afaHusi; YCBOWIT OCHOBHYHO

nuTepartypy, PEKOMEH0BaHHYO B
nporpamme; cnocobeH 00BACHUTL
B3aMOCBSI3b OCHOBHbIX MOHATWI
ONCUMNIUHBI npu OOMONHUTENbHbIX

Bonpocax npenogaeatens. [onyckaeT He
CYLLECTBEHHbIE MOrPELUHOCTM B OTBETE Ha
3K3ameHe Z npu BbINOMHEHWU
9K3aMEeHaLMOHHbIX  3aJaHui, YycTpaHsieT
nx 6e3 nomoLLm npenogaearens.

Obyuvarowmiics AOEeMOHCTPUpPYET [OCTaTO4YHOE
NMOHMMaHWe  YCINOBUSA  3ajayu,  BrnageHue
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX
3aKOHOB WM (hOpMyn ONs ee peLUeHusl, 3HaHue
pa3mepHocTen dmsmyeckmnx BEIUYMH.
HdonyckaeT  He3HauuTenbHble  MOrpeLiHOCTU
npu NpUYMEHeHNW MaTeMaTM4ecKkoro annapara
ANA  peanu3auMu NnaHa pelleHust 3agayu.
Monyynn npaBuUNbHBLIA OTBET U MOXET €ro
WHTepnpeTupoBaTb. [aHbl MomnHble OTBETbl Ha
NnocTaBfeHHbIE BOMPOCbLI, HO WMEKT MecTo
HECYLLIECTBEHHbIE HapylleHusi B 0hopMIIEHUM
paboTbl MNM [AaHbl HEYeTKMe BbIBOObI, WK
HapyLLeHbl CpPOKM MpedocTaBfneHnss paboTbl K
3awure.

3 (yooBneTBOpUTENbHO)

Ob6yvatowmincs nokasbiBaeT 3HaHUA
OCHOBHOro  yyebHoro  martepuana B
MUHMManbLHOM 06beme, HeobxoaMMOoM
ONns JanbHenwen y4yebdbl; cnpaensieTcs c
BbINONMHEHNEM 3agaHun,
npeayCcMOTPEHHbIX nporpaMmmon,
gonyckasi npy 3ToM 00rnbLIOe KOMMYECTBO
He MpUHUMMManbHbIX OLIMOOK; 3HAaKOM C
OCHOBHOM nutepartypon,
peKOMeHAOBaHHOM nNporpamMmMon.
[onyckaeT cyllecTBEHHbIE MOrPeLIHOCTU
B OTBETE Ha 9K3aMEHE W MpU BbIMNOMHEHUM
3K3aMeHaUMOHHbIX 3agaHui, Ho obnapaet
HeobOXoOUMbIMKU  3HaHUSIMKM ~ Onsa UX
yCTpaHeHus! nog PYKOBOZCTBOM
npenoaasaTens.

O6yuvalowmiics OEeMOHCTPUpPYeT [OCTaTO4YHOEe
NMOHMMaHWE  YCMNOBUSA  3ajayu,  BrnageHue
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX
3aKOHOB M hopMyn ONS ee peLueHusl, 3HaHue
pa3mepHocTen dmsmyeckmnx BEIUYMH.
[onyckaeT  He3HauuTenbHble  MOrPELIHOCTU
npu NpUYMEHeHNW MaTeMaTM4ecKkoro annapara
ANA  peanu3auuyM nNnaHa pelleHus  3agayu
Monyynn npaBuUnbHLIA OTBET, HO WCMbLITLIBAET
3aTpy4HEHWS C ero MHTepnpeTauuen.

B pabote ecTb oTOenbHble CyLIECTBEHHbIE
OLUMOKN, NPUCYTCTBYIOT HETOYHOCTU B OTBETAX,
nmbo  ka4yecTBO  MpeacTaeBneHust  paboThbl
Hu3koe, nmbo pabota npeactaeneHa C
onosgaHvnem.

2
(HeyooBneTBOpPUTENBHO)

Ob6yuvalowmiics He wuMeeT [OCTAaTOYMHOroO
YPOBHSI  3HaAHWs  OCHOBHOMO  y4ebHOro
maTtepuana, AonyckaeT npuHUMNuanbHble
OLLMBKM B BbIMOJTHEHNM
NpeayCMOTPEHHbIX MPOrpamMMon 3agaHuin,
He 3HaKoM c coaepxxaHnem
peKoMeH0BaHHOW nuTepaTtypowu, He
MOXET WCMNpaBuUTb [OOMNYLUEHHbIE OLUMOKM.
Ob6yvatowmics He MOXeT
npoaHanuavMpoBaTb  YCrnoBue  3agauu,
HamMeTuUTb nnaH ee pelleHus, BblbpaTb
dpusmyeckue 3aKOHbI n nroxo
opueHTUpyeTcs B HU3nYECKNX
BENMYMHaxX, He BrnageeT maTtemaTuy4eckum
annapaTtom.

OTcyTcTBUE OofHoro unm HECKONbKUX
o6s3aTenbHbIX 3MNEeMEHTOB  3ajaHus, nunbo
MHOroYMcreHHble rpybble ownbkn B paboTe,
nm6o rpybble HapyLUeHus npasun
0ohOpMIMEHNsT UM  CPOKOB  MpeacTaBleHus
paboThbl. HecnocobHocTb OTBETUTb Ha
BOMpPOCHI MO MUCbMEHHON paboTe 6e3 nomoLuu
npenogasatens. OOyyalWwMNca He MoXeT
npoaHanuanpoBaTb ycrnoBsue 3agauu,
HaMeTUTb NnaH ee peleHusi, BbibpaTb
u3nYeckne 3aKOoHbl U NIOXO OPUEHTUPYETCS B
PU3nYecknx BENUYMHAX, He Bnageet
mMaTtematuyeckum annapaTtoMm. [lpeacrasnsieT
yyxkyto  paboTy unm  OTKasbiBaeTcs  OT
BbINOMHEHNS NPaKTUYECKOro 3afaHus.




5.2 TunoBble KOHTPOIbHbIE 3aaHUSA UNU NHbIE MaTepuarnbl, He06XoAUMbIe AN OLeHKU 3HaHUM, YMEeHUN,
HaBbIKOB U (UNK) ONbITa [EeATENbHOCTU
5.2.1 Nepe4vyeHb KOHTPOJSILHbLIX BONPOCOB

Ne n/n | dopMynNnpoBKN BONPOCOB
Kypc 5

1 MpucoeanHeHue yctaHoBok MBC B 3akpbiTon cucteme TensniocHabxeHus. Belibop cxembl npucoeanHeHus
BogoHarpeBaTenewn BC.

2 MpucoeanHeHne yctaHoBok IBC B OTKpbITOW cucTeme TennocHabxeHnns. OgHoTpybHas cucrema
TennocHabxeHus.

3 [MapoBble cucTeMbl TENNOCHABXEHNS NPOMBILLNIEHHBIX NPeanPUATUN.

4 CuncTeMbl OTOMMNEHUS XUMNbIX Y OBLLIECTBEHHbIX 30aHWNA.

5 Cuctembl ropsiyero BogoCHabXxeHus.

6 OHeprocbepexeHne nNpu UCnonbL30BaHNN TEXHONOMMN «acCUBHbBIA AOMY.

7 Pexxumbl perynupoBaHnsi BOASHbBIX CUCTEM TennocHabxeHus. MeToabl perynmpoBaHus.

8 PerynupoBaHue ogHOpOAHOM TENMOBOW HArpy3ku BOASHbIX TENNOBbLIX ceTen. BeiGop, pacyeT n noctpoeHue
TemnepaTtypHoro rpaduka.

9 TennoBow 1 rmgpaBnMYecKnii peXmMMbl BOASHOW TEMSIOBON CETUN NPU KOMOUHNPOBAHHOM PErynMpoBaHmm
pas3HOPOAHON TENNOBOW Harpy3ku. PerynupoBaHne 0TONUTENbHOW HarpysKku.

10 Tennosow n [m,qpasnmqvecmﬁ peX1Mbl BOOASHOW TEMNMOBOW CETU I'IpVIVKOM6I/IHI/IpOBaHHOM perynmposaHunmu
pasHOpPOAHOW TENMNOBOW Harpy3ku. PerynnpoBaHne BEHTUNSLIMOHHON Harpy3Kku.

11 Tennoson n [m,qpaanmqﬁecmﬁ peXnmbl BOASAHOW TEMNIOBOW CETU NPWY KOMOMHMPOBAHHOM PEerynmpoBaHnn
pasHOpOAHON TennoBow Harpy3ku. Perynuposarue Harpysku BC.

12 Heo6xo,cw||v|ocn3 KOPPEKTUPOBKM TeMnepaTypHOro rpadmka u nopsigok ee BbinonHeHus. CBogHbIN
TemnepaTypHbIN rpaduk Npu Ka4eCTBEHHOM perynupoBaHnmM OTnycka Tenna.

13 PerynupoBaHue oTnycka TennoTbl N0 COBMELLEHHOW TENIoBOW Harpyske otonneHus n MBC.

14 Bbibop MeToaa LIeHTpanbHOro perynMpoBaHns TENIOBOWM HArpysku.

15 CxeMbl U KOHGUrypaLmm TennoBbIX CETEN.

16 Mmpapaenuyecknin pacdeT TensnoBbIX ceTen. 3agaum rmapasnuyeckoro pacyeta. OCHOBHbIE MOHATUS.

17 MocnepoBaTenbHOCTb BLINOMHEHMS MTMAPABANYECKOro pacyeTa.

18 MpapaBnuyeckme pexxumbl BOASHbIX TENMOBbIX ceTel. [locTpoeHne n ncnonb3oBaHme Nbe3oMeTpUYecKoro
rpaduka.

19 XapakTepuCTMKN HacocoB. Bbibop ceTeBbIX, MOANUTOYHbIX, NOAKAYMBAIOLLIMX HACOCOB TEMMOBLIX CETEN.

20 Mmpapasnuyeckui yaap B TENMOBbLIX CETSAX.

21 O6opynoBaHue TennoBbIx ceTel. Tennosble ceTn. CNocodbl MPoKNaaKkM TENMOBbLIX CETEN.

22 O6opynoBaHue TennoBbIx ceTel. TpyObl, hacoHHbIE U3OENNST U OMOPbI TENIOBbLIX CETEN.

23 O6opynoBaHue Tennoeblx ceTen. Tennosas nsonsaumsa Tpyo.

24 O6opynoBaHue TennoBbix ceTen. KomneHcaTopbl TENNOBLIX ceTen. TpybonpoBoaHas apmaTtypa.

25 Tennosble NyHKTbl. HasHavyeHue 1 obopyaoBaHue TennoBbIX NYHKTOB. LieHTpanbHble Tennosble NyHKTbI.

26 TennoBble NyHKTbl. HasHavyeHne n obopyaoBaHue TENOBbLIX NYHKTOB. MIHAMBUAYaNbHbIE TENNOBbLIE MYHKTbI.
ABTOMaTM3UPOBAHHbIE TEMJOBbIE MYHKTHI.

27 CwucteMbl yyeTa u perynupoBaHus Tennonotpebnexus. NamepeHne Temnepartypbl, OaBNeHUs, pacxoaa
TennoHocuTens.

28 Mpunbopbl y4eTa TennoBon sHepruun. Mpnbopbl aBTOMATUYECKOrO perynmpoBaHus TennonoTpednexms.

29 O0630p COCTOSAHNS M NEPCNEKTUBLI PA3BUTUST OTEHYECTBEHHOW SHEPTETUKMN.

30 CocTosiHME 1 NpuopuUTETHI Pa3BUTUS 3HepreTnyeckoro komnnekca CaHkr-lNetepbypra.

31 CpaBHuTEeNbHasa xapakTepmucTrka ABYX KNacCUYecKMx CXeM aHeprocHabxeHus: pasgensHon n Ha 6ase
Tennodukaumm (kpaTtkoe onvcaHue, npevmMyLlecTsa, HegocTaTku, 06nacTu NpUMeHeHus.
OHepreTuyeckas adheKkTMBHOCTL Tennodukaumm. YncneHHble 3Ha4eHns yaenbHbIX PacxodoB YCIOBHOMO

32 Tonnuea (B r/kBT4) Ha BbIpabOTKY 3NEKTPO3IHEPIUM HA KOHAEHCALMOHHBIX, TENNOMUKALMOHHBIX U
npoTuBoaaBneHyeckmx Typboarperatax n Ha BblpaboTtky Tenna (B kI/[Ox) Ha TOL, n B koTenbHbIX NO
COBpPEMEHHOM U paHee AeNcTBOBaBLUEe MeToAMKaM.

33 Knaccudumkaumsa Tennosbix Harpy3ok. KommyHanbHO-6b6ITOBOE, CAHUTapHO-TEXHUYECKOE, TEXHOMOorMyeckoe
Tennonotpebnexue.

34 CesoHHagd Harpy3ka. OTonneHvne. MeToabl pacyeTa pacxoga TennoTbl Ha OTOMNMEHNE.

35 Ce3soHHasd Harpy3ka. BeHTnnaums. Metoabl pacdeTa pacxofa TennoThl HA BEHTUAALMIO.

36 KpyrnorognyHas Harpyska. Fopsiyee BogocHabxxeHne. MeTtoabl pacyeTa pacxoaa Tennotbl Ha BC.

37 KpyrnorognyHas Harpyska. TexHonornyeckoe tennonorpebnexme.

38 "opoBon pacxopn TennoThl.




39 MocTpoeHune n ncnorb3oBaHve rpadumka NPOAOCIKUTENBHOCTU TEMMOBbIX HArPy30K.

40 Knaccudmkauust cuctem tennocHaGkeHus. Beilbop TennoHocuTens n Tmna cMcTeMbl TEMNOCHAGXKEHNS.
OTKpbITEIE U 3AKPbITbIE CUCTEMBI TEMIOCHAGKEHWS.

BogsiHble cucteMbl TennocHabkeHns. 3aBUCMbIE U HE3ABUCUMbIE CXEMbI npucoeanHeHmna aBOHEHTCKMX
YCTaHOBOK K TenJji0BbIM CETAM.

41

42 MpucoeanHeHne oToNUTENbHbLIX YCTAHOBOK B 3aKPbITOW M OTKPbITON cUCTEMaX TensnocHabXeHus.

Pac4yeT TennoBbIx noTepb U30JINPOBAHHbIX pr60ﬂpOBOﬂOB. |-|0Tepl/l Tenna pr60ﬂp0BOﬂaMM npuv Hag3eMHbIX

43
npoknagkax.

44 PacuyeT TennoBbIx NOTEpb M30NMPOBaHHbLIX Tpybonposoaos. MNoTepu Tenna Tpybonposogamu Npy Noa3eMHbIX
6eckaHarnbHbIX NpoKnagKkax.

45 PacuyeT TennoBbIx NoTepb M30NMpoBaHHbIX Tpybonposoaos. MNoTepu Tenna Tpybonposogamu Npu Noa3eMHbIX
KaHanbHbIX NpoKNagkax.

46 MpoyHOCTHOM pacyeT TpybonpoBoaoB TENMOBLIX ceTel. PacyeT Tpyb Ha NpoYHOCTbL. PacyeT HanpshkeHu B
Tpybax, BbI3BaHHbIX BHYTPEHHUM JaBneHMeM TENNOHOCUTENS.

47 MpoYHOCTHOW pacyeT TpyOONpPOBOAOB TENIOBLIX ceTeN. PacueT TpybonpoBogoB Ha BECOBYH U BETPOBYIO

Harpysku.

48 HarpeBaTenbHble NpMbopbl CUCTEM OTOMMEHUSA. TUMN U XapaKTEPUCTUKN NPUBOPOB.

49 Cucrtembl obecneyeHnss MUKpoKNMmaTta nomMeLLeHnin. YcnoBusa KoMGOPTHOCTM.

50 OCHOBHbIE NONOXEHNS MO PaCHETY KOHCTPYKLMIA TENMOBLIX CETEN.

51 3awuTa TpyObonpoBOAOB TEMMOBLIX CETEN OT HAPYXXHOW KOPPO3MMK.

50 ABTOHOMHOE TennocHabxeHve. OnpeaerieHne pacyeTHOro Bo3ayxoobMeHa 1 aspoanHaMUYeckuin pacyet
BO3[yXOBOAOB.

53 O6LwenoMoBbIE aBTOHOMHbIE UCTOYHUKK. PacyeT n onpenenexHne Tpe6yeM0171 TEeNnonpon3BoANTENIbHOCTN.

54 MpuHUMNuansHasa cxema ogHOTPYBHOWM CUCTEMBbI C BEPXHEN U HUXKHEWN Pa3BOAKON U eCTECTBEHHOM
LMpKynsunen.

55 MpuHUMNUanbHasa cxema ABYXTPYOHOW CUCTEMBI C HUXKHEN Pa3BOOKOW U MCKYCCTBEHHOW LIMPKYNALUMEN.

MpuHUMNUanbHasa cxema ABYXTPYOHOW CUCTEMBI C BEPXHEN N HUXXHEIN Pa3BOLKOW U €CTECTBEHHOM

56 ,
UMPKYnsSiLMEn.

57 MpuHUMNnanbHasa cxema TPEXTPYOHOM 1 YeTbIpEXTPYOHON CUCTEMDI.

58 Pac4yeT cmecuTenbHbIX U ApOCCenbHbIX YCTPONCTB. PacyeT oceBbiX U pagnarnbHbIX KOMIEHCATOPOB.

59 PacueT TennoBbIx Harpy3ok Ha oTonneHue, BeHTunsumo n NBC.

60 PacueT rugpaBnnyeckux pexxumMoB TENOBbIX CETEN U MMAPaBUYeCcKMX NoTepb.

61 Tennoasi usonauusa. OnpegeneHne guameTpos TpyboNpoBoAOB, TOMUMHBI U30NALMU B 3aBUCUMOCTM OT
TENMoOBOW Harpysku.

62 PacueT otonuteneHbix Nnpnbopos. Llenn 1 3agaym pac4yeTa.

5.2.2 TunoBble TeCTOBbIE 3aaHus

He npegycmoTtpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3ailaHus (3aAa4uu, Kenchbl)

3apada Ne1.

OnpepnenuTb pacyeTHbIN pacxoq Tensla Ha OTOMSEHUE 34aHMsa C HapyXHbiM obbemom V = 65 000 m*3 npu
yaensHon Tennonotepe q0 = 0,35 kkan/(M3 4 °C) c koadhpmumeHtom umHbunbTpauun g = 0,15; Ecnm BHyTpeHHAA
pacdeTHada Temnepatypa Tep = 18°C, a HapyxHasa pacyeTHas Temnepartypa THo= - 24°C.

3apgaya Ne2.
OnpepenuTb pacxop Tenna Ha OToNMeHue B cpefdHe-suMHeM pexume npu Tcp.3 = -1,8°C , ecnn pacyeTHbIN
pacxof Tenna Ha otonneHue npu THo = - 24°C cocTtaenseT Qop = 0,3 MNkan/u.




5.3 MeTogu4yeckue matepuansbl, onpegensitowme npoueaypbl OLLleHUBAHUA 3HAHUW, YMEHUI, BNageHun
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yuatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckomn
3a[0MKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEeBAaEMOCTM U NPOMEXYTOYHOM aTTecTalmm obyyaroLwmnxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUNInHe

YcTHas + MucbmeHHasn + KomnbloTepHOe TeCcTUpoBaHme WHas

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcUmUninHe

. Bpewmsi, oTBOAMMOE Ha 3awuTy KypcoBOM paboTbl HE AOIMKHO NpeBbiwaTth 15 MWH, BKNOYasi KpaTKuK
Joknag no pesynbraTaM KypcoBOW paboTbl 1 OTBETbI HA BOMPOCHI.

. Ha sk3ameHe npeaocTaBnsieTcsd BO3MOXHOCTb MOSfb30BaTbCs y4eOHOM, HOPMATUBHOW NUTepaTypon,
KanbKynsiTOpOM.

. Bpems Ha noaroToBky OTBETa Ha 3K3ameHe 45 MUHYT.

. Bpemsa Ha nogrotoBky oTBeTa Ha 3adyeTte 30 MUHYT.

. B TeyeHne cemecTpa BbINOMHATCA KOHTPOSIbHLIE PaboThl.

6. YHEBHO-METOANYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuyebHasa nutepaTtypa

ABsTOp

3arnasue

M3patenbCcTBO

| lon nspaHus |

Ccbinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa

Wykypos, WN.  C.,|UNHxeHepHble ceTn MockBa; MocKOBCKMIA http://www.iprbooks
[bsikoB, n. r., rocyaapCTBEHHbIN hop.ru/49871.htmi
Muknpu, K. U. CTPOUTENbHbLIV 2016
yHuBepcuteT, A Mn Ip
Megna, 36C ACB
Buptososa, E. A. TennocHabxeHune. YacTb 1.| CaHkr-MeTtepbypr: CaHKT http://www.iprbooks
lNopsiyee BogocHabxeHne -MeTepbyprekuii hop.ru/19046.html
rocyfapCTBEHHbIN 2012
apPXUTEKTYPHO-
CTpOUTENbHbIN
yHuBepcuteT, 36C ACB
AnsytamHoBa, 0. A. TennocHabxeHne XUnoro AcTpaxaHb: https://www.iprbooks
MUKpopanoHa AcTpaxaHCKuiA hop.ru/100850.html
rocyaapCTBEHHbIN 2020
apXUTEKTYPHO-
CTPOUTENbHbIN
yHuBepcuteTt, 36C ACB
BopoHuH, A. W., | LleHTpannsoBaHHoe Craepononk: Cesepo- https://www.iprbooks
AbopHeB, . B., | rennocHabxeHne KaBka3sckuii 2018 hop.ru/83244.htmi
domyweHko, JI. B, denepanbHbIi
LWarposa, A. A. yHUBepcuTeT
"oHuap, B. B., | TennocHabxeHune ropoaa Mocksa: Al Mu Ap 2021 https://www.iprbooks
YyauHos, [. M. Meaua hop.ru/108346.htmi
6.1.2 lononHuTenbHaa y4ebHaa nutepartypa
T. 1O. KopotkoBa, A.|CucTembl TennocHabxeHus | M-Bo HayKu U BbICLLErO http://www.nizrp.nar
. MoHalueHko [TekcT] meToanveckne | obpasosaHus PO, BLUTO 2019 od.ru/metod/tsuitd/2
yKkasaHus K nabopaTopHbIM cneryntpg. - Cre. : 019 _06_19 04.pdf
pa6otam BLUTS COerynTa
"oHyap, B. B., | TennocHabxeHune ropoaa BopoHex: BopoHexckui http://www.iprbooks
YyauHos, 0. M. rocyapCTBEHHbIN hop.ru/55062.htmi
apXUTEKTYpPHO- 2015
CTpOUTENbHbIN
yHuBepcuteT, 36C ACB
XakumssaHoB, W. ., [ TennocHaGxeHne c KazaHb: KazaHckuin https://www.iprbooks
Cadumh, P. P., | ocHoBamMu TennoTexXHUKn HaLMOHanbHbIN hop.ru/79560.html
BopoHuH, A. E. nccnenoBaTenbCKUn 2016
TEXHOSTOMMYECKUN
YHUBEPCUTET




B.0. WeaHoB, M.C.|Cuctembl TennocHabxeHus:| M-BO HayKu W BbICLLETO http://nizrp.narod.ru/
JlnnaToBs NPaKTUKYM obpazosaHusi PO, C.- metod/tsuitd/161978
MeTepb. roc. yH-T Nnpom. 1487 .pdf
TEXHOMNOIMN U gn3anHa,
2021
BbiCLL. LK. TEXHOMOMMK 1
3HepreTukn. - CaHkT-
MeTepbypr : BLUT3
cneryntg

6.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMaLIMOHHO-CNPABO4YHbLIX CUCTEM

1. OnekTpoHHO-6MbNMoTeyHas cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

2. OnekTpoHHas oubnunoteka BLUTS CIB MNYMNTL [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru

3. basa paHHbIX Oonblion TexHudeckon 6GubnuoTtekn "Cant TennoTexHuka" [SNEeKTPOHHbIM pecypc].
URL:http://teplokot.ru/

6.3 MNepeyveHb NULIEH3MOHHOrO U CBOGOAHO pacnpoCcCTPaHAEMOro NPorpaMMHOro obecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
AutoCADDesign

6.4 OnucaHue maTepuanbHO-TEXHUYECKOM 6a3bl, HeO6GX0AMMON ANA OCYLIEeCTBIIeHUs obpa3oBaTeNibHOro
npouecca no AUCUMNIIMHE

AyauTopus OcHalleHue

MynbTumMeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, Jocka
JlekunoHHas ¥ A pyA 4 P A
ayguTopust

CneumanuanpoBaHHas mebenb, gocka
YyebHasa ayguTtopusi

JlaBopaTopHble YCTaHOBKM [ns ONpefAeneHus BMaXHOCTM, 30MbHOCTUM U BbIXOA4a NETy4Ynx
BeLLeCTB Tonnuea, nabopaTtopHas yCcTaHOBKa ANis OnNpeAeneHus TennoTbl CropaHus TOMnuBea,
cTeHn y4qebHbin "ABTOMATM3MpOBaHHAA  KoTenbHasi Ha rasoobpasHoM M XMAKOM Tonnuee",
nabopartopHas yctaHoBka Tennoor Hacoc ¢ MIMNCO, KOMMbIOTEPHbIE TPEHAXEPDI

A-203

JlaBopaTopHble  yCTAHOBKM ANS  WUCMbITAHUSI  Pa3NUYHbIX  KOHCTPYKUMIA  TEMNOOOMEHHbIX
A-207 annapaToB, nabopaTopHas ycraHoBka TennocHabxeHne ¢ MICO, nabopaTopHbii CTeHZ Mo
nccnegoBaHuio TepMoaVHaAMUYECKMX NPOLECCOB




