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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuHbl: ChopmMmpoBaTb KOMMNETEHLUMM Obyyarollerocsa B obnactu pacdeTa M MpPOEKTUPOBaHUS
TennomaccoobmeHHoro obopyagoBaHus
1.2 3apgaum gUCLUMUNIIUHBI:

. PaccmoTpeTb pas3nunyHbie TUMbl TENNIO0OMEHHOrO 000pyAOBaHUS

. PackpblTe  MPUHLUMMLI  KOHCTPYKTUBHOIO M MOBEPOYHOrO  pacyeToB  TEMNOMaccooOMeHHOro
obopyanoBaHus

. HayunTbCcst BbINOMHATL pacyeTbl pasnnyHbIX TUMOB TennoobmeHHoro obopyaoBaHus

1.3 TpeboBaHMA K npegBapuUTeribHOW NMOArOTOBKEe OOy4aloLerocs:

MpenBaputenbHas NoArotoBka npegnonaraeT Co3daHne OCHOBbI Afst (POPMUPOBAHMSA KOMMNETEHLMIA, YKa3aHHbIX
B M. 2, NPY U3YYEHUN AUCLUNNNH:

TennomaccoobmeH

TonnmBo un npouecchl ropeHnst B TeNNo3HepreTU4eCcKMxX yCcTaHoBKax
Matematuka

dusuka

Xumms

M'mpporasognHamuka (MasogmHamuka)

TexHu4eckas TepMoauHaMuka

BeegeHve B cnewumanbHOCTb

Okonorus

2 KOMMNETEHUWU OBYYAIOLLETOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNIUHDbI

OlNK-3: CnocobeH AeMOHCTPMpPOBaTb NPMMeHEeHNe OCHOBHbIX CMOCOGOB Nosny4YeHus, NpeobpasoBaHus,
TpaHcnopTa U UCMOSIb3OBAaHUSA TeNNOThl B TENJIOTEXHUYECKUX YCTAHOBKaxX U cuctemMax

3HaTb: OCHOBHble CMOCOObI MNomny4veHusi, nNpeobpasoBaHUs U UCMOMb30BAHUS TEMMOTbl U SMEKTPUYECKON 3SHEPrum
XapakTepucTukM U  HasHayeHue TennoobMeHHoro o6opydoBaHWA  TENnO3HEPreTUHECKUX MNPEAnPUSTUA;  CXeMbl
pa3MelleHuss atoro obopypgoBaHMs B coctaBe TOL| M KOTENbHbIX; OCOGEHHOCTVM KOHCTPYKUMIA W 3KChnyaTauum
TennoMaccobmMeHHOro o6opyaoBaHus.

Ymetb: OCYyLLEeCTBNATb Bbl60p TEennomMaccooOMeHHOro 060py,ELOBaHVIFI Ona peweHuna I'IpO(*)eCCVIOHaﬂbeIX 3adad.

Bnapetb: KOHCTPYKTUBHbIMU U TENJTOBbIMU pacy4eTamMu TennoobMeHHbIX annapartoB No 3agaHHbIM MeToAuKaM.




3 COOAEPXAHUE OANCLUMITIUHbI

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons
3A0)

KoHTakTHas paboTta

Jlek.
(4achbl)

Mp.
(vacnl)

J1ab.
(yacnl)

CcpP
(vacht)

dopma
TekyLlero
KOHTpOns

Pasgen 1. lMpoueccbl TennoobmeHa B Tenno0OMEHHOM
obopyaoBaHum

Tema 1. Knaccudmkaumm TennooOMeHHbIX annapartos.
TennoHocuTenu M nx cBoWCTBa. PacyéTHble ypaBHeHUS
TennoobmeHa. Kputepum nogobus.

Tema 2. 3akoHbl TennoobmeHa (TennonpoBOAHOCT,
KOHBeKuUus, uanydyeHue). CnoxHbli Bug TennoobmMeHa —
Tennonepegaya.

JTabopatopHas paboTta Ne1. WccnepoaHne
TennoaspoanHaMmmnyecknx XapaKkTepucTuk
peKkynepaTuBHbIX nnacTuHYaTbIxX TENNOOOMEeHHbIX
annapatoB. [1pOTUBOTOYHbIN TENI00OMEHHNK

Tema 3. Cnocobbl MOBbIWEHUS  3HEpPreTUYecKon
apdpekTnBHOCTU  TennoobmeHHoro  obopydosBaHus U
NHTeHcumKaumm TennoobmeHa.

Tema 4, OTanbl KOHCTPYKTMBHOIO pacyéta
TennoobMeHHOro 06opyaoBaHUS.

Pasgen 2. Mapo — 1 rasoXuaKoCTHble TENNOoOMEHHbIe
annapartbl.

Tema 5. Knaccudpmkaums. KoHcTpykuun.

KOHCTpyKUMOHHbIE MaTepuarnsl.

Tema 6. Tpybuyatble TennoobmeHHuKkN. CnupanbHble
TennoobMeHHukK. NnacTnHyaTble TENNOOOMEHHMKN.
JlTabopaTopHas paboTta Ne2. WccnepnosaHne
TennoaspoanHaMmnyecKmx XapaKTepuCcTmK
pekynepaTvBHbIX nnacTMH4aTbIX TEennooOMEeHHbIX
annapaToB. [1epekpECTHOTOUHbIN TENITOOOMEHHMK

Tema 7. TennoBoW, KOHCTPYKTUBHLIA WU rMapaBnnyeckuil
(aapoguHaMumyecknin) pac4€Tbl TEMNOOOMEHHMKA.

Tema 8. PacyéTt Ha NpoYHOCTb. [1OBEPOYHBIN pacyéT.

Pasgpen 3. >XKnOKOCTHO-XMOKOCTHble TEnnooOMeHHble
annaparTbl.

nT.cC

c,nT

CnT




Tema 9. Knaccudoumkaums. KoHcTpyKuuu.
KOHCTpYyKUMOHHbIE MaTepuanbl. OcobeHHOCTM  COOpKW.
Cdhepbl NnpuMeHeHus. 2 6

Tema 10. Tpybuatble, cnupanbHble, nNNacTMH4YaTble
MOBEPXHOCTU HarpeBa. Haumbonee pacnpocTpaHéHHble
TennoHocuTenu. Tennoson, KOHCTPYKTUBHbIN "
rMapaBnNYeCcKUn PacyEThI.

JlabopaTopHaa paborta Ne3. WccnepoBaHue TenynoBOn 4 4
3 EKTUBHOCTHU ra3oXnakocTHOro TENNOoOMEHHOro
annapara n3 opebpéHHbIX Tpy6

Tema 11. Pacuyétbl Ha npo4vHocTb. [lpoGnemsbl
aKcnnyaTaumm.

Paszgen 4, ["a3o-rasoBble n CcMecUuTenbHble
TennoobMeHHble annaparTbl.

Tema 12. Knaccudumkaums. KoHcTpyKuuu.
KOHCTPYKUMOHHbIE mMartepuansl. Tpybuatble "
nnactTuH4yaTble MOBEPXHOCTU HarpeBa Cdpepebl
npuMeHeHns.  Cnocobbl  M3rOTOBMEHUS. Ceonctaa
TennoHocuTenen. Tennoson, KOHCTPYKTMBHbIN "
rMapaBnuMyeckun  pacy€tbl. PacyéTbl Ha MPOYHOCTb.
OcobeHHocT pacyéTta. Cnocobbl MOBbLIWEHUST TEMNOBOW 6 5 6
ahpeKkTUBHOCTH.

IlabopatopHasi pabota Ne4. KccnegoBaHuve TennoBbIX
XapaKTePUCTMK KMAKOCTHO-XMAKOCTHOrO annapata Tuna
«Tpyba B Tpybe»

nc

Tema 13. PereHepaTuBHble U1  pekynepaTuBHbIE
KOHCTPyKUMKM (nNpeumyLlectBa u HegoctaTku). [pobnemsl
aKcnnyaTaumm. 2 2 6

Tema 14. TennoobmeH npu asoBOM Mepexose.
CmecuternbHble TEeNNooOMEHHbIe annaparbl.
OcobeHHoCcTM TennoobMeHa, pacyéToB, 3JKCnyaTauuw.
Cdbepbl NpUMEHEHNS. 2 3 6

Wtoro B cemecTtpe (Ha kypce gns 3A0) 34 17 17 40

KoHcynbTaumm 1 npoMexyToyHasi atrectaumst (Ok3ameH,

Kypcosasi paGota) 2,5 33,5

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 70,5 73,5

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Lenn n 3agaum KypcoBon paboTthbl (npoekTa): BeinonHeHne KOHCTPYKTUBHOIO pacyeta TennooOMeEHHOro
obopyaoBaHus.

-TEnnoBoNn pacyer.

-KOHCTPYKTUBHBINA pacyerT.

-MMapaBnnyeckuin pacyer.

-a3poAMHaMNYecKnin pacyet

-pacyeT Ha NPOYHOCTb.




4.2 TemaTuka KypcoBon paboTbl (NpoekTa): KOHCTPYKTUBHbLIN pacyeT TennoobMeHHOro annapara.

BbINONHWUTL TENNOBOW, KOHCTPYKTUBHLIW, MMAPaBAMYECKUn pacyeTbl U pacyeT Ha NPOYHOCTb NapOXUOKOCTHOrO
annapara c npsiMbiMu TpyoKamu.

VMcxoaHble gaHHble ans pacuera:

[aBneHue rpetowero napa Pn, 6ap. 16

Pacxop Bogbl GB, kr/fyac. 130000

TemnepaTypa Boabl Ha Bxoge tBeBx, °C . 70

Temnepatypa BoAbl Ha Bbixogde tBBbIX, °C . 130

Matepuan Tpybok naTyHb

OnameTtpbl Tpybok dH/deH  19/17

4.3 TpeboBaHUSA K BbINOJIHEHUIO U NpeACTaBIeHUIO pe3ysibTaTOB KypCcOBOW paboThl (NpoekTa):

Pabota BbinonHseTca obydarowmmmncs UHAMBMAYaNbHO, C UCMONb30BaHMEM METOAMK KOHCTPYKTMBHOIO pacyéTa
TENNoobMeHHOro 060opyaAoBaHKs, CNPaBOYHOM NUTEpPaTYpbl U MaTepuanoB NeEKUUN.

Pesynbtathl npeacTtaBnsaiTcs B Buae oT4éTa, obbemom 10-15 nMCTOB neyaTHOro TeEKCTa, CoAepKallero
cnenywowne obsizatenbHble 3NEMEHThI:

. 3CKN3 pac4YETHON CXEMbI,
: pac4éTbl,
. rpadmk onpegeneHus TeMnepartypbl B Kamepe CropaHus.

5. OMMMCAHUE NMOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPE[ICTB OLIEHUBAHUA PE3YJILTATOB
5.1 Moka3saTenu oueHNBaHUA OBYYEHUA

Koa komneteHummn MNokasaTtenu oueHnBaHus pe3ynbTaTtoB 06y‘~|6HVIF|

MmeeT npeactaeneHne o crnocobax npeobpasoBaHMsA TENMOBOW 3HEpPruu; uMMeeT
npeacTaBrneHMe O HasHadeHuuM TennoobmeHHoro obopyaoBaHus. [MpaBunbHO
OCYLLECTBMSAET pacyeTbl TennoobmeHHbIx annapatoB. [paBunbHO  BbIOMpaeT
METOAMKY pacyeToB TEMNOOOMEHHbIX annapaToB pasnMyYHbIX KOHCTPYKLWIA.
[eMOHCTpMpyeT HaBblkM 3HaHMSI CXeMbl C pasMelleHVemM TennooOGMEHHOro
obopynoBaHunsa Ha TOL.

OrlIK-3

5.2 Cucrtema n KputTepum oueHUBaHUA

Kputepum oueHnBaHms cchopMUpOBaHHOCTU KOMNETEHLMI

LLikana oueHnBaHnA

YcTHoe cobecenoBaHue MucbmeHHasn paboTa
Ob6yuvatowmiica nokasbiBaeT
BCECTOPOHHee 1 rnybokoe  3HaHue
OCHOBHbIX bm3myeckunx 3aKoHOB, | Kputnyeckoe ] pa3HOCTOPOHHEee
cBOOOAHO OpUEHTMPYETCS B OCHOBHbIX | pacCMOTPeHue BOIPOCOB,
MOHATMAX, TepMUHaX W OnpefeneHusx | ceuaeTenbCTByoLLee o} 3HaunTENbLHOWM
5 (oTnmn4HO) Mpn OTBETE; YCBOWI OCHOBHYIO M 3HAKOM C | caMocToATenbHOM paboTte € UCTOYHMKaAMM.

JOMNOSTHUTENBbHOW  NUTepaTypon; MoxeT | KayecTBO  MUCMOSIHEHMS  BCeX  9NeMeHTOB
006BbACHUTL B3aMMOCBSA3b OCHOBHbIX | KypcoBi paboTbl MOMHOCTLIO COOTBETCTBYET
PU3MYECKUX 3aKOHOB U MX 3HA4YeHWe Ans | Bcem TpeboBaHusAM.
nocnegytoLlemn npodeccnoHanbHom
AesaTenbHOCTU.

O6yyvarowminca nokasbliBaeT [OCTaTOYHbIN
YPOBEHb 3HAHUM OCHOBHbIX PU3NYECKUNX
3aKOHOB, OPWEHTUPYETCA B  OCHOBHbIX
MOHATMSAX M ONPEAEneHusix;  YCBOWUI
4 (xopoLuo) OCHOBHYIO nntepaTtypy; gonyckaet
He3HaunTenbHbIe MOrpeLIHoCcTU npu
oTBETax Ha BOMNPOCHl 3K3aMeHaLWOHHOro
buneta U [JOMONMHUTENbHbIE  BOMPOCHI
npenoaasaTens.

KypcoBass paboTa BbInonHeHa B COOTBETCTBUM
C 3agaHvem. NmetoTcs oTAEenbHbIE
odopmIieHns paboThbl HecyLeCcTBEHHbIE
OLLUMOBKM UMK OTCTYNIEHNS OT NpaBun.

O6yuvatowwmiica rnokasbiBaeT 3HaHuSA
yyebHOro marepvana B MWHUMArbHOM

obbeme; MOXeT chopmynuposaTtb | KypcoBasi paboTa BbINonHEHa MOSIHOCTLIO, HO C

dumanyeckue 3aKOHb, NOHATUSA 1 | MHOrOYUCIEHHBIMU CYLLeCTBEHHbIMM
3 (ynoeneTBOpUTENbHO) | ONpedeneHus, Ho npu 3Tom, pAonyckas | owwnbkamu. [pu 9TOM  HapylleHbl npasuna

GonbLuoe KONMM4ecTBO | ODOPMMEHUS UMM CPOKM  MpeacTaBleHus

HenpuHUUNuanbHbIX OWNBOK; 3HaAKOM C | paboThl.

OCHOBHOW nuTepaTtypow; Jonyckaet

CyLleCTBEHHbIE ownbkn B OTBEeTe Ha




9K3aMeHe, HO MOXeT YCTpaHUTb UX non
pykoBOACTBOM npenogaBaTterns.

(HeynoBNeTBOPUTENBLHO) | MIIOXO 3HAaKOM C OCHOBHOW NUTEpaTypow;

O6yyvarminca He WMMeeT [OCTaTO4YHOro
YPOBHS1 3HAHWUS OUCLMMNMHBI, HEe MOXeT
cchopMynmpoBaTb OCHOBHblE (PU3UYECKUE
3aKOHb; Mroxo  OpUEeHTUpyeTcs B
2 OCHOBHbIX MOHATUSIX U  ONpeaeneHusix;

OTcyTtcTBUE OfjHoro unm HECKONbKUX
006s3aTenbHbIX 3MEMEHTOB KypCOBOW paboThl.
nmbo  MHOro4YmucrieHHble rpybble  owunbkn B
pabote, nunbo rpyboe HapylweHne npasun
ohOpMIMEHNsT UM CPOKOB  MpeacTaBleHuUs
pn6oThl.

MpeacraBnenne 4Yyxon paboThl, nnarvat, nnbo
0TKa3 OT NpeacTaBneHns paboThl.

[OMyckaeT npu OTBETE Ha 3K3aMeHe
CYLLECTBEHHblE OWNBKM U He MOXeT
YCTpaHUTb WX [axe MNof PYKOBOACTBOM
npenopaeaTens.

5.3 TunoBble KOHTPONbHbIE 3a4aHUA U/UNN UHbIe MaTepuanbl, UCMONb3yeMble AN OLEHKU pe3yfibTaToB
oby4eHus
5.3.1 TunoBble KOHTPOSbHbIe BONPOCHI

Ne n/n dopMynnpoBKN BONPOCOB
Cemectp 5

1 HasHaueHne, KOHCTPYKLMS 1 TENnoBow pacyeT BOAOBOASIHOIO CEKLMOHHOro nogorpesartens.

2 HasHaueHue, KOHCTPYKUMS M rMapaBnnyecknin pacyeT macrnooxnagutens.

3 HasHaueHue, KOHCTPYKUMS N KOHCTPYKTUBHBIWN pac4eT MacrooxnagunTtens.

4 HasHa4deHue, KOHCTPYKUMS 1 TENNOBOW pacyeT MacrooxnaguTens.

5 [MoBepOYHbIV pacyeT NapoXUOKOCTHOroO TENNIOOOMEHHOro annapara.

6 HasHaueHue, KOHCTPYKUMS U rmapaBriMyecknii pacyeT NapoXmnakoCTHOro nogorpesaTens BbICOKOro
OaBneHus co cnupanbHbIMU Tpybkamu.

7 HasHaueHne, KOHCTPYKLMS M KOHCTPYKTUBHBIN pacyeT NapoXMAKOCTHOrO nogorpesaTtens BbICOKOro
AaBreHus co cnupanbHbIMU TpybKamu.

8 HasHaueHue, KOHCTPYKLMSA " TENnoBoun pacyeT  NapoXWOKOCTHOro
noJorpeBarens BbICOKOro AaBreHUs CO cnvparnbHbiMy TpyOkamu.

9 HasHaueHue, KOHCTPYKLMS 1 rMOpaBnnyecknii pacyeT napoxuakocTHoro nogorpesatenst ¢ ‘U’ -
obpasHbiMK TpyOKkamu.

10 HasHaueHne, KOHCTPYKLMSA M KOHCTPYKTUBHBIN pacyeT NapoXuAKOCTHOro nogorpesartens ¢ ‘U’ -
o6pasHbIMK TpyGKamu.

11 HasHaueHue, KOHCTPYKLMSA " TEnnoBoun pacyeT NapoXmAKOCTHOro nogorpesaTens
obpasHbiMK TpyOKamu.

12 HasHauyeHue, KOHCTPYKUMS M TMapaBnn4ecknin pacyeT NapoXmnakoCcTHOro nogorpesartens ceTteBon BOAbI.

13 HasHaueHue, KOHCTPYKLMS N KOHCTPYKTUBHBIN pacyeT NapoXMAKOCTHOro nogorpesaTtens ceTeBon BoAbl.

14 HasHayeHune, KOHCTPYKUUA 1 TENNOBOKW pacyeT NapoXmnaKoCTHOro nogorpesaTens ceTeBon BoAb!.

15 HasHauyeHue, KOHCTPYKUUA 1 rmapaBnmMyecknii pacyeT NapoXKUAKOCTHOro annapara XXECTKOW KOHCTPYKLNN.

16 HasHaueHue, KOHCTPYKLUMS N KOHCTPYKTMBHBIN pacyeT NapoXMAKOCTHOrO annapaTa XXECTKOWN KOHCTPYKUUU.

17 HasHauyeHue, KOHCTPYKUUSA 1 TennoBOKW pacyeT NapoXUAKOCTHOrO annapaTa XECTKON KOHCTPYKLMK.

18 Cnoco6bl NoBbILLEHMS TENNOBOW 3(PEKTUBHOCTM TENNTOOOMEHHbLIX annapaTos.

19 MeToabl oueHkM 3hPEKTUBHOCTM NOBEPXHOCTEN Harpesa.

20 OcHoBbI rMApaBIMYECKOro pacyeTa.

21 OCHOBbI KOHCTPYKTMBHOIO pacyeTa

22 OcHoBbI TENNOBOro pacyeTa.

23 Bbi6op ckopocTen TennoHocHMTeNen.

24 TennoHocuTenNn n nx usmyeckne CBONCTBa.

25 Knaccudumkaums TennoobmeHHbIX annapaTos.

26 Pac4yéT Ha NpoYHOCTb.

27 Mpobnembl akcnnyaTaumm TeNI000MEHHbLIX annapaTos.

28 HasHaueHune 1 0CHOBHbIE KOHCTPYKLUN CMECUTENBbHbIX TENNOOOMEHHbIX annapaTos.

29 HasHaueHune 1 OCHOBHbIE KOHCTPYKLUN pereHepaTuBHbIX TEMNNOOOMEHHbIX annapaTos.

30 HasHauyeHune, KOHCTPYKUUSA 1 TeNnNOBOW pacdeT TennoynoBuTens u3 NnpodunbHbIX IMCTOB.

31 HasHaueHue, KOHCTPYKLMSA " TENsoBOM pacyeT KOTEeSIbHOro
BO34yxonogorpesarens U3 npogunbHbIX TIMCTOB.

32 HasHaueHne, KOHCTPYKLMS 1 TennoBow pacyeT TpybyaToro KOTenbHOro Bo3gyxonogorpesaTtens.

33 HasHauyeHue, KOHCTPYKLMS " TennoBoun pacyeT kanopudepoB BO3AyXooxnaantens




34 HasHnaueHue, KOHCTPYKUMS, rMApaBnmnyeckuin n aspoamHaMmyecknii pacyeTbl BOOSHOMO 9KOHOMan3epa u3
rnagkmx Tpy6.

35 HasHaueHne, KOHCTPYKLMS M KOHCTPYKTUBHBIN pacdeT BOASHOIO 3KOHOMawn3epa 13 pebpucTbIX U rmagkmx
Tpyo.

36 HasHaueHue, KOHCTPYKLMSA 1 TENMOBOW pacyeT BOOASAHOrO aKOHOMawn3epa u3 pebpucTbix v rmagkmx Tpyo.

37 lMoBepoOYHbI pacyeT XUOKOCTHO-KMAKOCTHOro TenfriooOMeHHOro annapara.

38 HasHaueHue, KOHCTPYKLMS 1 TENMNOBOW pacyeT XUOKOCTHO-KUOKOCTHOrO MiacTMHYaToro TennoobMeHHuKa
(ocHOBHbIE (hopMynbl).

39 HasHaueHue, KOHCTPYKUMS M TENMOBOW pacyeT XUOKOCTHO-XNOKOCTHOIMO CnvpanbHOro
TennoobmMeHHnka (OCHOBHbIE dopmyrbl)

40 HasHaueHne, KOHCTPYKLMS 1 TennoBow pacyeT BOAOBOASHOrO NoforpesaTtens tuna «Tpyba B Tpybey.

41 HasHaueHune, KOHCTPYKUMA 1 rMapaBnnyeckmin pacyeT BOAOBOASHOIO CEKLIMOHHOMO nogorpesarens.

42 HasHayeHne, KOHCTPYKUMS 1 KOHCTPYKTUMBHbBIN pacyeT BOAOBOAAHOIO CEKLMOHHOMO nogorpesaTensi.

5.3.2 TunoBble TeCcTOBbIE 3aaHus

He npegycmoTtpeHo
5.3.3 TunoBble NPaKTMKO-OPUEHTUPOBaHHbIE 3aaHusl (3aAa4vu, Kenchbl)

1) Paccuutatb cpegHun TemnepaTtypHblin Hanop [tcp
VMcxoaHble faHHble ans pacueta:

[aBneHue rpetowero napa Pn, 6ap. 11

Pacxog Bogbl GB, kr/yac. 130000

Temnepatypa Boabl Ha Bxoge tBBx, °C. 76
TemnepaTypa BoAbl Ha Bbixoge tBBbIX, °C . 150
Matepuan Tpyb6ok natyHb

OnameTpbl Tpy6ok dH/dBH 16/14

2) Paccuntatb pacxop rpetowiero napa Dn
McxoaHble gaHHble ans pacueta:

[asneHue rpetowero napa Pn, 6ap. 9

Pacxop Bogbl GB, kr/fuac. 110000

TemnepaTypa Boabl Ha Bxoge teBBx, °C . 72
TemnepaTypa BoAbl Ha Bbixoge tBBbIX, °C . 142
Matepuan Tpybok Meab

OwnameTpbl Tpybok dH/dBH 16/14

5.4 MeToanyeckue maTepuansbl, onpepensiowme npoweaypbl OLLlEHUBaHUA pe3ynbTaToB 0by4eHus
5.4.1 YcnoBusa ponycka o6yyatoLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsiAoK NMKBUAaUumM akagemMmmyeckomn
3a00MmKeHHOCTH

lMpoBeneHNe NPOMEXYTOYHOW aTTecTauuMu pernamMeHTMpPOoBaHO moKanbHbIM HopMaTuBHbIM aktom CIM6MYMNTO
«lMonoxeHne o0 NpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLnxcsa»

5.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTauum nNo AucumUniIMHe

YcTHada + MucbmeHHasn + KomnbloTepHoOe TecTupoBaHue WHas

5.4.3 OcobeHHOCTM NpoBeAeHUA NPOMEXKYTOYHOM aTTecTauum No AUCLUMNInHe

Bpemsa Ha noaroToBKy K ak3ameHy 45 MWH, B 9TO BPeMsl BXOAWUT MOArOTOBKa OTBETa Ha TeopeTUYeckue BOnpochl
WU pelleHne npakTuyeckon 3adaun. [ns pacyeToB CTyAEHTY HeobxoOMMO WMETb KamnbKynsTop, Takke emy
npefoCTaBnsieTCs cripaBovHas MHOpMaLmsi.

3awyTta KypcoBoi paboTbl SIBMSIETCS YCINOBMEM JOMycka K 3k3ameHy. Bpemsi, oTBogMMOe Ha 3alwuTy KypCOBOW
paboTbl He OOMKHO MpeBblWaTe 15 MWH BKOYas KpaTKMA OoKnag Mo pesynbTaTam KypcoBoi paboTbl M OTBETbl Ha
BOMPOCHI.

6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECIMNEYEHME OAUCUUNIIUHDI
6.1 YuebHasa nutepartypa

ABTOp 3arnasuve | M3patenbcTBO | log nspaHus | Ccblnika
6.1.1 OcHoBHas y4yebGHasa nutepaTtypa
AH. WeaHoB, B.H.|TennoobmeHHoe M-Bo o6pasoBaHus 1 http://www.nizrp.nar
Benoycos, C.H. [oGopynoBaHue Hayku PO, BLUT3 2016 od.ru/metod/kpte/18.
CmopoauH npeanpusaTumn [TekeT]: cnerynTa. - Crne.: pdf
y4ebHoe nocobue BLUTS COerynTa

6.1.2 lononHuTenbHasa y4yebHaa nutepartypa




B.A. Cycnos [1 gp.] WccnepoBaHne TENnnoBbIX http://www.nizrp.nar
XapaKkTEPUCTUK  KUOKOCTHO- od.ru/metod/kpte/20
XWOKOCTHOro arnnapata Tuna M-80 O6E$°§$'¥; v 17_12_27 3.PDF
«Tpyba B TpyGe» [TekcT]: CFIlIa6yFK3I;II'IT,D: _Cr6.- 2017
y4yeBHO-MeToaMnYECKOE BLUTO CI'I(.SFYI'IT,EI,"
nocobve pAOns BbIMNONHEHUSA
nabopaTopHbIx paboT

B.A. Cycrios [u ap.] WccneposaHue http://www.nizrp.nar
TENMoaspogMHaMNYECKMX od.ru/metod/kpte/20
XapakTepUCTUK 17_12_27 2.PDF
pekynepaTuBHbIX M-Bo 06pa3oBaHus n
nnacTuH4YaThiX Hayku P®, BLUTS 2017
TENNOOOMEHHbIX annapaTos cnierynta. — Crie.:
[TekeT]: y4yebHo- BWTS CrerynTa
meTogmnyeckoe nocobue ans
BbIMOSIHEHNSA NabopaTopHbIX
pabot

B.A. Cycnos [u gp.] WUccnepoBaHue TEennoBoun http://www.nizrp.nar
achdhekTnBHOCTH od.ru/metod/kpte/20
ra3oXXmMaKoOCTHOro M-B0 0BpPasOBaHUS! 17_12_27 1.PDF
TennoobMeHHOro annapara Po BLITS
u3 OpeBpPEHHbIX Tpyo HayKkin 2, . 2017

) crnierynta. — Crie.:

[Texer]: Y4€BHO- | g\ i15 cerynTH
meToamnyeckoe nocobue ans
BbINOMHEHUS NnabopaTopHbIX
pabot

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMaLIMOHHO-CMPABO4YHbLIX CUCTEM

OnekTpoHHO-6MbnmnoTeyHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CMb INYMNTH [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru

6.3 Mepe4veHb NULEH3UOHHOIro U CBOOOAHO pacnpocTpaHAeMOoro NporpamMmHoOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
AutoCADDesign
PTC Mathcad 15

6.4 OnucaHme maTepuanbHO-TEXHMYECKON 6a3bl, HeOGXOAMMOM ANA OCYLUECTBNEeHUA 06pa3oBaTeNbHOro
npouecca no gucuuninHe

Ayauntopus OcHalleHue
MynbTumegunHoe obopyaoBaHue, cneumanmapoBaHHas mebenb, Jocka

JlekunoHHas y Py, P

ayautopus

YyebHasa aygutopus

CneumnanuavuposaHHas mebenb, Jocka

A-207

JlabopaTopHble  yCTaHOBKM

ans

UCMbITaHWS  PasfWYHbIX  KOHCTPYKUMA  TEN00BMEHHbIX

annapaToB, nabopaTopHas yctaHoBka TennocHabxeHne ¢ MIMCO, nabopaTopHbil CTeHZ Mo
uccrnegoBaHio TEPMOOUHAMUYECKUX NMPOLLECCOB




