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1. Uenun v 3agaum gucumnnuHbl

Llenbto ocBoeHns ancumnnuHbl «KoTenbHble YCTAaHOBKM M NaporeHepaTopbl» SBNAeTcA
dopmMunpoBaHue KomneTeHumn obyyatowlerocss B obnactm npogeccrmoHanbHON AeATeNbHOCTU U
chepe npodheccmoHanbHOM EeATENbHOCTHU:

- 16 CTponTENBCTBO U XUIULLHO-KOMMYHarbHOE X03ANCTBO (B cchepe NpOEKTUPOBAHNSA U
aKcnnyaTauum o6bEKTOB TENSTOIHEPTETUKN N TEMFOTEXHUKN);

- 20 DnekTpoaHepreTuka (B cchepe TENNOIHEPreTUKN U TENNOTEXHUKN).

lMporpamma cocTaBneHa B cOOTBeTCTBUM C TpebosaHusamu PenepanbHOro rocygap-
CTBEHHOro obpasoBaTeNnibHOro cTaHgapTa Bbicliero obpasoBaHud, Ha OCHOBE MPUMEPHON OC-
HOBHOWN OOpasoBaTeNbHOW NPOrpaMmmbl BbiCLLErO O0Opa3oBaHUA MO HaNpPaBEHUIO NOArOTOBKU
13.03.01 «TennoaHepreTrka n TeNoTeXHUKa», (ypoBeHb obpa3oBaHus - bakanaspwuar).

2. MNepeyeHb NNaHUpyeMbIX pe3yfibTaTOB OOy4YeHUsA, COOTHECEHHbIX C MNaHupye-
MbIMU pe3yfibTaTaMn OCBOEHUSA OCHOBHOM obpa3oBaTesibHOM NporpamMmmbli

B pe3ynbTaTte 0CBOEHNA OUCUUNTINHBI B COOTBETCTBUM C NpeayCMOTPEHHbIMU KOMNETEeH-

LUMsiMM 0ByYatoLLNNCS JOITKEH:

Ne Koo komne-

HanmeHoBaHue Kom-

Koa 1 HaumeHoBaHWe nHauKaTopa AOCTUXKEHNUS KoMNeTeHLUN

n/n TEeHUMU neTeHumm
1 MKe-3 CnocobeH aHanuan- | WO-1nks.s — MNpuMeHsieT meToabl pacyeTa nokasaTtenen (OyHKLMOHK-
poBaTb PEXMMbl pa- | pPOBAHUS 3fIEMEHTOB UM CUCTEM TEXHOJOMMYECKOro 00OpyaoBaHUSA
00Tbl OOBLEKTOB MpO- | O6BEKTOB NPOdECCUOHAITBbHOW AEATENTbHOCTH
beccronanbHon Aes- "R 5~ 3uaeT MeToabl BefeHWS PEeXMMOB paboTbl OGLEKTOB
TeJTbHOCTH npodeccuoHanbHoM OesATeNnbHOCTH
NO-3nke-s — eMOHCTpMpyeT noHMMaHue B3aMMOCBSA3W 3adadv 9KC-
nnyatauum m obecneyvyeHuss TEXHOSIOrMYECKNX PEXUMOB pPabdoThbl
061bEeKTOB NpodeccnoHanbHoOn AeATeNbHOCTY
2 MNKe-4 CnocobeH yyacTtBo- | WO-1nkss — MNMprMeEHsiET MeTOAbI U TEXHUYECKME CPEACTBA MCMbITa-

OHarnbHOMN
HOCTU

BaTb B 3KCMyaTaumm
06bekToB npodheccu-
aesTenb-

HUA N ONarHOCTUKM OO BEKTOB MPOdheCCUOHANBbHON AEATENBHOCTH

NO-2rkes — [deMOHCTpUpyeT 3HaHWSA opraHuM3aumm TeXHUYEeCKoro
obcnyxumBaHus 1 peMoHTa 06bekToB NpodeccMoHanbLHOW AesaTerb-
HOCTU

NO-3nke-s — [deMOHCTpUpyeT NoHMMaHWe B3aMMOCBS3M 3aJay 9KC-
nnyatauum n nNpoekTUpoBaHMs 00bEKTOB NpodecCroHanbHOW aes-
TENbHOCTU

Koa n HanmeHoBaHune nHOuKaTopa ao-
CTWXKEeHNA KoMneTeHuunn

PesynbTaTthl 06yyeHus (NokasaTenu oLueHnBaHus)

WO-1nks.s — MNMpumeHseT meToabl pacye-
Ta nokasatenen QYHKLNOHNPOBAHNA
3M1EMEHTOB U CUCTEM TEXHOMOIMYECKOro
obopynoBaHua 00bekToB npodeccuo-
HanbHOW AEATENIbHOCTH

3HaeT mMeToabl pacyeTa nokasaTenen (OyHKLUMOHUMPOBAHUSA 3NEMEHTOB
N cuUCTEM TexHorormdeckoro obopynoBaHusi ob6bekToB npodheccuo-
HanbHOW OEATENIbHOCTH

YMeeT paccuuTbiBaTb Mokasatenn (OYHKUMOHUPOBAHMS SF1EMEHTOB U
CUCTEM TexHonornyeckoro obopygoBaHmsi 06BbEKTOB NpodyeccnoHarnb-
HOW OEeATEeNnbHOCTH

BrnageeT HaBblkamu pacdeTa nokasatenen QyHKUMOHUPOBAHUA ane-
MEHTOB U CUCTEM TEXHOJOrM4Yeckoro obopydoBaHuWs OOBLEKTOB MpoO-
beccrmoHanbHOM AeaTenbHOCTH

NO-2nke-s — 3HaeT meTodbl BeaeHus
pexunmoB paboTbl 06BLEKTOB nNpodeccu-
OHanbHOW AeATENbHOCTH

3HaeT MeToabl BEAEHUS PEXMMOB paboTbl 06BEKTOB NpodyeccnoHanb-
HOW 0esATEeNbHOCTH

YMeeT ocyLlecTBNATh pexuMbl paboTbl 06BEKTOB NpohecCuoHansHom
OEeATEeNnbHOCTH

Bnageet meTogamMu BeOeHUsI PeXUMOB paboThl 06LEKTOB Npodeccuo-
HanbHOW AeATENbHOCTU
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NO-3nkes — deMoOHCTprpyeT NOHUMaHue
B3aMMOCBS3M 3agadv  3KcnnyaTauum wu
obecneyeHns TEXHOJOMMYECKUX PEXN-
MOB paboTbl 06bekToB npodeccro-
HanbHOW OeATENbHOCTH

3HaeT 3agaun akcnnyaTaumm u obecneyeHmst TEXHONMOMMYECKMX PEXM-
MOB paboThbl 06bEKTOB NPOodeCcCnOHanbHON AeATENBHOCTY

YMmeeT akcnnyaTupoBaTb M obecneumBaTb TEXHOMOTMYECKNE PEXMUMDI
paboTbl 06BEKTOB NPOGECCUOHANBHON AEATENBHOCTU

Bnageet HaBblkamu akcnnyaTaumm u obecneyeHust TeXHOMNOrMYEeCKnX
pexunmoB paboTbl 06bEKTOB NPOGECCUOHaNbHON AEATENBHOCTU

WO-1rks-s — MNpuMeHaeT meTtoabl U Tex-
HUYeckme CpeacTBa UCMbITAHUA U Auva-
FHOCTUKM O0OGBHEKTOB NpodeCCUOHanbHon
OEeATenbHOCTH

3HaeT MeTodbl M TEXHUYecKne cpenctBa WUCMbITAHUA U OWArHOCTUKK
00BbeKkToB NpodeccnoHanbHon OeAaTenbHOCTH

Ymeet NPUMEHATb MeTOodbl N TEXHUYECKNE CpeacTBa ncnbiTaHui n gua-
rTHOCTMKM OOBEKTOB I'IpO(beCCMOHaJ'IbHOIZ 0eATeNIbHOCTU

Bnageet HaBblkaMu npuMeHeHna meTogoB U TeXHN4eCKnNX cpeactBs Uc-
NbITAHNA N OUarHOCTUKN 0O BEKTOB I'IpO(beCCMOHaJ'IbHOVI neAaATenNbHOCTU

NO-2nke-s — OeMOHCTpUpyeT 3HaHus op-
raHMsaumm TexHudeckoro obcnyxumea-
HMS N pemMoHTa o6bekToB npodeccuo-
HanbHOWN OeATEeNbHOCTH

3HaeT MeTodbl OpraHM3aLUnMn TEXHWYECKOro OBCMYXMBAHUA U PeMOHTa
3MeKkTpoo6opyaoBaHUs 06 BEKTOB NPOdEeCcCUOHaNbHON AeATeNbHOCTH

YMmeeT NpoBoAWTb TexHU4Yeckoe OBCMyXuBaHWe M PEMOHT OObEeKTOoB
npodeccuoHanbHon AeaTenbHOCTH

Bnageet HaBblkamMy TEXHUYECKOTO 06CMNYXMBAHUS U PEMOHTa 06 BHEKTOB
npodeccuoHanbHon AeaTenbHOCTH

NO-3nke-4 — deMOHCTpYpyeT NoOHUMaHne
B3aMMOCBS3M 3ajay 3Kcnnyatauum wu
npoekTnpoBaHns ob6bekToB mnpodeccu-
OHanbHOW AeATeNbHOCTH

3HaeT 3agaun aKcnnyaTtaunn U npoekTnpoBaHuA obbekToB npocbeccm-
OHanbHOW AeATENbHOCTU

Ymeet 3KcnnyaTtnpoBaTb U NPOEKTUPOBATb obbekToB I'IpO(*)eCCI/IOHaJ'Ib-
HOWN OeATENbHOCTH

BnageeT HaBblkaMu 3KCMnyaTauuMn U NPOEKTMPOBaHMS OGBLEKTOB Mpo-
heccroHanLHoN AeATeNnbHOCTU

3. Mecto aucumnnuHbl B cTpykType Ol BO

OuvcumnnnuHa «KoTenbHble yCTaHOBKM N NaporeHepaTopbl» OTHOCUTCA K Mmogynto bnoka 1

«ObopynoBaHme» OCHOBHOM OOpasoBaTenbHOM MNPOrpaMmbl MO HaMpaBfeHUIO MNOATOTOBKM
13.03.03 «TennoaHepreTMka U TENSOTEXHNKa», ypoBeHb obpa3oBaHua - Gakanaspuat). Ouc-
UunNnnHa aBnsieTcs 06s3aTenbHON K U3yYeHUIo.

N3ydeHne gmucumnnmHbl «KoTenbHble YCTaHOBKU M MaporeHepaTopbl» OCHOBaHO Ha 3Ha-
HUAX, YMEHNAX U HaBblKax, MOSyYEHHbIX MNPU U3yYeHUU OByYalLMMUCA Crnegyowmx aucum-
nnuH: «Matematumkay, «dusnka», «Xumms», «BeegeHne B TENNOIHEPrETUKY N TEMNOTEXHUKY,
«TexHnyeckas TepmoamMHaMumKay, « TennomaccooOmMeHy.

OuncumnnuHa «KoTenbHble YCTaHOBKM M MaporeHepaTopbl» SABMASETCH NpeawecTByoLen
ANS OCBOEHWS Credylowmnx OUCUMNNNH: «dnarHoCTUKa, pEMOHT M MOHTaX TennoaHepreTude-
ckoro obopynoBaHusa», «QHeprocbepexeHne n aHeproayamT», «PacyeT n KOHCTpympoBaHue
TENMO3HepreTMyeckoro obopyaoBaHus», AN NPOBeAeHUs Cneaylowmx npakTuk: npousBoAa-
CTBEHHOW 1 NpeaannIoMHON.



4. O6bem gucunnInHbI ¥ BUAbl y4eObHOM paboTbl

O6wWas TpyaAoeMKOCTb AUCUMMIIMHBI COCTaBMsSeT 8 3a4eTHbIX eAUHNLL.

Buabl yye6HOM paboThl Bcero PacnpepneneHue Tpynoem-
aKkageMM4eckux | KOCTM MO cemMecTpam, 4yac
yacos, 4yac 5 6
O6LWwasn TPya0eMKOCTb ANCLMNTUHDI 288 108 180
KoHmakmHasi paboma, 8 m.u. ayOumopHble 139,6 61,6 78
3aHsmus
Nekumm 66 30 36
B TOM 4ucne B hopme npakTU4eckon nogroToBKM - - -
MpakTnyeckue saHATus (M3) 66 30 36
B TOM ymcre B hopme NpaKTUYECKON NOATOTOBKM 66 30 36
KoHcynbTauum Tekyuime 3,3 1,5 1,8
KoHcynbTawumm no KypcoBOMY NPOEKTY 2 2
KoHcynbTauusi nepef ak3ameHoM 2 - 2
Buabl aTTectaumm (3a4eT, 9K3aMeH) 0,3 0,1 0,2
CamocmosimernbHas paboma: 114,6 46,4 68,2
Mpopa6oTka MaTepmanoB No KOHCMEKTY NeKL i 22,6 10,4 12,2
(cobecenoBaHne, TeCTUpOBaHWE, peELUEHUE  Kenc-
3afaHun, 3agay)
MpopaGoTka MaTepuarnos no y4eGHVKaMm: 36 18 18
(cobecepmoBaHne, TeCTUpOBaHWE, peLUeHne  Kenc-
3afaHun, 3agad)
MogroToBKa K 3aWMTe Mo NpakTuyeckum paboTtam: 36 18 18
(cobecenoBaHmne, TeCcTUpOBaHWE, pellueHue  Kenc-
3afaHun, 3agad)
KypcoBoii npoekT 20 - 20
MoproToBKa K aKk3ameHy (KOHTponb) 33,8 - 33,8

5 CoaepxxaHue OUCLMUMNIUHBbI, CTPYKTYPUpPOBaHHOEe MO pasgeriaMm C yKkasaHuem oT-
BeeHHOro Ha HUX KONInYecTBa akaAeMMU4YeCKUX YacoB U BUAOB YYEOHbIX 3aHATUN

5.1 CopgepxaHue pasgenoB AUCLUNIIUHDbI

Ne | HaumeHoBaHue pas- TpynoeMkocTb pas-

CopepxaHue pasgena

n/n Aena aMcuMnIvHbI aena, 4yac
1 cemecmp

1 | BBegeHue Mowuck, aHanuM3 1 CMHTE3 MHopmaumm 0 pas3BUTUM KOTIIO-
cTpoeHus B Poccun. Passutne napameTpos KOTroB B Poc-
cun 1 3a pybexom. BnusaHue Buga v CBOWCTB TOMMMB Ha 4,4
KOHCTPYKLMM KOTJIOB MCXOAS M3 UMEIOLLIMXCA PECYPCOB U
OorpaHuyeHnn.

2 | Kotnbl. Obwas xa- OObwas xapaKkTepucTmka COBPEMEHHbIX KOTENbHbIX YCTa-

paKkTepucTuka HOBOK. Knaccudukaums KOTNoB MO OCHOBHbIM MpU3Ha-

Kam. TexHosnormdyeckasa cxema napoBoro kotna. Mecto u
pOfb KOTJIOB Ha MPOMBbILSIEHHbIX NPeanpuaTusx, B Ten-
NOBBIX CXeMax KOTESIbHbIX W TEMMOBbIX 3MEKTPUYECKMX
CTaHuun. VICTOYHUKM TennoTbl KOTENbHbIX YCTAHOBOK.
XapakTepucTuku opraHudeckoro Tonnuea. [loarotoska
TONNuBa K cxuraHno. OCHOBHbIE TEXHOMOMMYeCcKMe cxe-
Mbl U KOHCTPYKLIMM SMEMEHTOB CUCTEM TOMMMBOMOAIO-
TOBKM W TonnuBonogdayn. MexaHu3mbl ropeHuss opraHu-
YeCcKoro Tonnuea, NPoayKTbl cropaHnsa. Cuctemsl 3010- 1
WwnakoyganeHusa. MatepuanbHbii U TennoBor H6anaHcbl
KOTENbHbIX YCTAHOBOK MPY CXUraHUW ra3oBoro, Xnakoro,
TBEPAOro Tonnve

16
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KOHCTpyKUMM KOTROB

OcCHOBHble aMnemeHTbl KOTenbHOro arperata. Kapkac wu
obmypoBka koTna. CTpouTesnbHble KOHCTPYKLMM U BCMO-
MoraTenbHoe obopyaoBaHue kotna. NaponeperpeBaTe-
NN KOTNOB, KOHCTPYKTMBHbIE CXEMbl BKITHOMEHMSI B Obl-
MOBOW TpaKT, MeToAbl PerynvpoBaHusi TemnepaTypbl
napa. QKOHOMan3epbl U UX BKIOYEHNE B NMUTaTENbHbIE
maructpanu. KOHCTPYKTMBHbIE CXEMbl KOTIIOB C ecTe-
CTBEHHOW LMpPKynsLuMen, NPAMOTOYHbIX M C MHOroKpaT-
HOW NPUHYOMTENbHOW LMPKYNaLMen; BOAOrpenHble U
NapoBOOOrpenHbIe KOTMbl; KOTMbl BbICOKO- U HWU3KOHa-
NnopHble, NPSIMOro AENCTBUS U C HEBOASHBIMU TEMJTOHO-
CUTENSIMU; KOTMbl Ha OTXOASALUMX rasax, 0CobeHHOoCTU
BbIMOJSIHEHWST; KOTSbl, UCMONb3YOLME TEMMOTY TEXHOSO-
rMYecKoro NpPoAyKTa; KOTMbl YTUIN3ALMOHHOIO Tuna Ans
naporasoBbiX YCTAHOBOK, OCOBEHHOCTUM KOHCTPYKUUU U
pacyeTa; KOTMbl, UCNOMNb3YHOLLNE TENNOTY TEXHOMOrmye-
CKOro NpoAyKTa; UcnaputenbHoe OxnaxaeHue 3nemMeH-
TOB TEXHOMOMMYECKMX YCTAHOBOK, QHEProTexHorornye-
ckue arperatbl. MeTannbl, UCNOMb3yeMble B KOTNOCTPO-
€HUN, NPOYHOCTHbIE pacyeTbl KO- TENbLHOro arperara.

26

Tennosble pacyeThl
KoTna

YcnoBusi paboTbl MOBEPXHOCTEN HarpeBa, Npouecchl C
ra3oBOW CTOPOHbI MOBEPXHOCTEN Harpesa, TemnepaTyp-
HbIA peXuM noBepxHoCTen HarpeBa. KOHCTpyKUUK, Bbl-
GOop 1 pacyeT TOMOYHbIX YCTPOWCTB ANS CXKUraHusi TBep-
00ro, Xuakoro, rasoobpasHoro Tonnue, NPOU3BOACTBEH-
HbIX O0TX0A0B. [MpMHUUN KOHCTPYMPOBaHUSA U TEMFOBOM
pacyeT TOMOYHbIX Kamep KoTna.

60

KoHcynbmauyuu mekyuwue

1,5

3ayem

0,1

2 cemecmp

Tennosble pacyeThl
KoTna

MpuHUKMN KOHCTPYMpPOBaHNA KOTeNbHOro arperarta. Pac-
YyeT 06BEMOB 1 SHTaNbLMUIM BO34yXa U MPOOYKTOB cropa-
HUA Tonnuea. TennoBon NOBEPOYHLINA pacyeT KoTna,
TennoBble NOBEPOYHbIE pacyeThbl TOMKWU, KOHBEKTUBHbIX
NOBEPXHOCTEN HarpeBa KoTna.

42

AspoanHammnyeckumii
pacyeT KOTeNbHON
YCTaHOBKU

AspoavHamuka Tonku. AspofMHaMmka KOTENbHOW ycTa-
HoBkM. OCOBEHHOCTN a3pOAMHAMUKN KOTMIOB C YpaBHO-
BELUEHHON TArOW, Nof HaaayBOM, BblICOKOHaMOPHbIX.
OuncTka NPOAYKTOB CropaHust oT TBepablX U razoobpas-
HbIX BPELHbIX MPUMeE- CEeN U KOHCTPYKUUS 3NEMEHTOB
CUCTEMbI OYUCTKN. A3poaMHAMUYECKME pacyeTbl Ko-
TenbHOW yCTaHOBKU. Bbibop TsirogyTbeBoro obopyaoBa-
HUS.

26




6 | BogonapoBson Tpakt | BogHble pexxumbl napoBbiX KOTMOB. TpeboBaHMs K Kaye-
koTna CTBY napa W nuTatenbHoW BoAbl. BHyTpukoTnosas rua-
poanHamuka. ObecneyeHne HageXHOW MAPOANHAMUKM
B KOTESbHbIX arperatax ¢ eCTECTBEHHOM LIMPKynsUmen v
NPUHYANTENbHLIM ABWKEHWEM BOAbl WM NapOBOASHOW
cmecu. OCHOBbI METOAMKM pacyeTa NPOCTLIX U CIOXHbIX
KOHTYPOB LMPKYNsiumMun. TennoBble pacyeTbl BO34yXOMo- 26
JorpeBaTens, 9KOHOMaKn3epa, naponeperpeBaTtens W
TemnepaTypHOro pexuma noBepxHOCTEN HarpeBa. Ten-
norvgpaenuyeckasl passepka U rmapoavHamuka pabo-
Yyen cpedpbl B NOBEPXHOCTAX Harpesa. Kputepun Hagex-
HOCTU paboTbl McnapuTenbHbIX KOHTYPOB. 'Mapasnuye-
CKWIA pacyeT KOTEMbHOrO arperaTa.
7 | Pexumbl paboThbl CraTnyeckne xapakTepucTuku koTnoB. HectauuoHap-
KOTIOB Hble Mpouecchbl B NapoBbix koTnax. MuKoBbIA U Nonynu-
KOBbIA pexXumbl paboTbl KOTNOB. [AnHamMu4eckne xapak- 16
TEPUCTMKKN KOTNA 1 NaponeperpeBaTens.
8 | OkcnnyaTtauus koT- OCHOBHbIE MOMOXEHWUsI 3KCMyaTauun KOTemnbHbIX ycTa-
nos HOBOK: Nyck, obcnyxmBaHue KoTna BO BpeMsi paboTbl U
OCTaHOB KOTMa; BOMpOCHlI noaaepxaHus 6Ge3onacHbix
YCINOBUN KU3HEOEATENbHOCTM NPWU 3KCMnyaTauum KoT-
nos. TennoTexHu4eckne MUCMbITaHUS KOTESNbHbIX ycTa- 22
HOBOK: BUAbI UCMbITaHUA, TpeboBaHMS K HUM, MeToamKa
npoBeAeHust ucnbliTaHuin. OnpeneneHne OCHOBHbIX Xa-
paKkTepuUCTUK paboTbl KOTMOB MO pes3ynbTataM WUCMbITa-
HUIN. PEXNMHbIE KapTbl KOTMOB.
9 | 3akntoveHue CoBepLUEHCTBOBAHNE KOHCTPYKLUWIA KOTMOB, NEpCnekTu-
Bbl Pa3BUTUS KOTESIbHBLIX arperaToB U NaporeHepaTopoB. 8.2
KoHcynbmauyuu mekyuwjue 1,8
KoHcynbmauuu ro Kypcogomy rnpoekmy 2
KoHcynbmauus neped sk3aMeHoOM 2
lModzomoeka K s3Kk3aMeHy 33,8
Ok3ameH 0,2
5.2 Pazgenbl gUCUMNNNHbI U BUAbI 3aHATUN
Ne JNekyun, MNP, CPC, yac
HanmeHoBaHWe pasgena agucunnsivHbl
n/n yac yac
1. | BeegeHune 2 2,4
2. | Kotnbl. ObLwas xapakrepucTuka 8 8
3. | KoHCTpyKumMKM KOTMnoB 10 6 10
4. | TennoBble pacyeTbl KOTNa 14 42 46
5. | AspoguHammnyeckmi pacyeT KOTeNbHOW YCTaHOBKM 8 6 12
6. | BogonapoBon TpakT KoTna 8 6 12
7. | Pexvmbl paboTbl KOTNOB 6 10
8. | OkcnnyaTtaumsa KOTnoB 6 6 10
9. | 3aknto4eHne 4 4,2




5.2.1 lekumn

Ne
n/n

HanmeHoBaHue
pasgena QUCLMNIIvHbI

TemaTunka NeKkUMOHHbIX 3aHATUN

TpyooeMKocTb,
yac

1 cemecmp

BeeneHve

PasButne kotnoctpoerusi B Poccun. CTaHOBMNEHUE KOTIIO-
ctpoenns B CCCP, Hay4HO-uccnegoBaTenbCKMe UHCTUTYThI
N KOTNOCTpouUTENbHbIE 3aBoAdbl. PasBuTe napameTpoB KOT-
nos B Poccun u 3a pybexHom. BnnsaHue Bvaa m CBOWCTB
TOMMMB Ha KOHCTPYKUMM KOTNOB. 3afjaynm U coaepxaHue
OVCUMNNVHBI, €ee ponb B (hOPMMPOBaHMM  UHXKEHepa-
TENNo3HepreTuka.

Kotnbl. ObLwas xapak-
TepucTuka

ObLan xapakTepucTMka COBPEMEHHbIX KOTEeNbHbIX yCTa-
HOBOK. Knaccudmkaums KOTnoB no OCHOBHbIM NpPU3HaKaMm.
TexHonornyeckasi cxema napoBoro kotna. Mecto u ponb
KOTMOB Ha MPOMBILLMEHHBIX MPeanpusTusX, B TEMNSIOBbIX
CXemax KOTESIbHbIX U TEMMOBbIX 3MEKTPUYECKMX CTaHLNN.
VICTOYHUKM TennoTbl KOTESbHbIX YCTAHOBOK. XapakTepu-
CTMKM oOpraHudeckoro Ttornuea. [logrotoBka TomnMBa K
cxuradno. OCHOBHbIE TEXHOJOrMYeckMe CXembl U KOH-
CTPYKUUWN 3NIEMEHTOB CUCTEM TOMIIMBOMOLIOTOBKN U TOM-
nueonogayn. MexaHu3ambl ropeHns opraHn4eckoro Tonnu-
Ba, NPOAYKTbl cropaHuda. CucTtembl 30M0- U LINakoyaane-
Hua. MaTepuanbHbli 1M TennoBon 6GanaHCbl KOTEMbHbIX
YCTAHOBOK MPU CXUraHUM rasoBOro, >XWMAKOro, TBepaoro
TONnMB

KoHCTpyKUMKM KOTNOB

OCHOBHblE 3reMeHTbl KOTenbHOro arperata. Kapkac u
obmypoBka koTna. CTpouTenbHble KOHCTPYKLMW U BCMO-
MoraTenbHoe obopynoBaHue koTna. MNaponeperpeBaTtenu
KOTMOB, KOHCTPYKTMBHbIE CXEMbl BKIOYEHUS B [bIMOBOW
TPakT, MeToadbl pPerynupoBaHusa TemnepaTtypbl napa. 3ko-
HOMaM3epbl U UX BKITHOYEHME B NUTATENbHbIE MarucTpanu.
KOHCTPYKTUBHbIE CXEMbI KOTIIOB C €CTECTBEHHOW LMPKY-
nsumen, NPsIMOTOYHbIX MU C MHOFOKPaTHOW MpUHYyAUTENb-
HOW UMpKynsLMen; BoAorperHble M napoBoAorperiHbie
KOT/Ibl; KOTMbl BbICOKO- U HMU3KOHAMOPHble, NPSIMOro Aen-
CTBUSI U C HEBOASAHLIMW TEMNOHOCUTENAMMW; KOTMbI HA OT-
XOAALWMNX rasax, 0COBEHHOCTU BbIMNOMHEHUS; KOTMbI, WC-
nonb3ywLwme TEenoTy TEXHONMOMMYECKOro npoaykTa; KoT-
Nbl YTUNN3ALNOHHOIO TUNa ANs Naporas3oBbiX YCTAHOBOK,
0COBEHHOCTM KOHCTPYKLUMM U pacyeTa; KOTIbl, MCMOMb3y-
owme TennoTy TEXHONOrMYyeckoro mnpoaykTa; uchnapwu-
TenbHOe OXNaXaeHWe 3NeMeHTOB TEeXHOMNMOrm4yeckux
YCTaHOBOK; 3HEProTeXHomornyeckme arperatol. Metannbi,
ncnonb3yemble B KOTIOCTPOEHWM, MPOYHOCTHbBIE pacyeThl
KOTenbHOro arperara.
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TennoBble pacyeTbl
KoTna

10

2 cemecmp

TennoBble pacyeThbl
KoTna

MpurHUKMN KOHCTPYMPOBAHUA KOTENbHOMo arperata. PacyeTt
00BbEMOB M 3HTanNbNWM BO34yxa U NPOAYKTOB CropaHus
Tonnuea. TenmnoBOW MOBEPOYHbLIA pacyeT KoTna, Tenno-
Bble MOBEPOYHblE pacyeTbl TOMKW, KOHBEKTUBHbIX NOBEpPX-
HOCTeW HarpeBa KoTna.




AspoanHamMmmyeckmin
pacyeT KoTeSIbHON
YCTaHOBKM

AapoanHamuka TOMkW. AapoauHamMuKa KOTenbHOW YcCTa-
HoBKM. OCOBEHHOCTM a3poavHAMUKM KOTMOB C YypaBHO-
BELLUEHHOW THAron, nog HagayBOM, BbICOKOHAMOPHbIX.
OuncTtka NpoayKkTOB CropaHust OT TBepAblX U rasoobpas-
HbIX BPeAHbIX NMPUMecCen M KOHCTPYKLUS 3NEMEHTOB CU-
CTEMbI OYUCTKU. A3POAMHAMUYECKUE pacyeTbl KOTENbHOW
ycTaHoBKU. Bbibop TAroayTeeBoro obopynoBaHus.

BoponapoBon TpakT
KoTna

BogHble pexuMbl NapoBbIX KOTMOB. TpeboBaHMs K kade-
CTBY NMapa u nutaTtenbHOM BoAbl. BHyTpuKoTnoBasi rmgpo-
OnHamuka. ObecneyeHne HagexXHOW TMAPOAMHAMUKM B
KOTenbHbIX arperatax C €CTEeCTBEHHOW UMpKynsuuMen u
NPUHYOUTENbHBIM  OBWKEHMEM BOAbI M MApPOBOASHON
cmecn. OCHOBbI METOAMKU pacyeTa NPOCTLIX U CHOXHbIX
KOHTYPOB LIMPKYNsiLmun. TennoBble pacyeTbl BO34yX0Non0-
rpeBartensi, 9KOHOMamn3epa, naporneperpeBartens U TeMm-
nepaTypHOro pexunma noBepxHocTen Harpesa. Tennorng-
paBnuyeckas pasBepka U rmgpoavHamuka pabouen cpe-
Obl B MOBEPXHOCTAX HarpeBa. Kputepumn HagexHocTu pa-
0O0Tbl UCNapUTENbHbIX KOHTYPOB. [MApaBnMYecKknii pacyeT
KOTemnbHOro arperara.

Pexumbl paboTbl KOT-
nos

CraTtuyeckue XapaKTepUCTUKMN KOTIIOB. HeCTaLI,I/IOHaprIe
npoueccbl B NapoBbIX KOTNax. MnkoBLIN W I'IOJ'IyI'II/IKOBbII7I
peXxXnmbl pa60TbI KoTnoB. [luHamn4yeckne XapaKTepucTtukun
KOTna n naponeperpeBaTend.

SkcnnyaTauus KOToB

OCHOBHbIE MOMOXEHWUS SKCNIyaTaunn KOTENbHbIX YCTaHo-
BOK: Myck, obcrnyxuBaHue KOT/a BO BpemMs paboTbl u
OCTaHOB KoTna; obecnevyeHWn HageXHOCTW 3SKcniyaTta-
umm. OpraHusauus peMOHTOB. TennoTeXHUYEcKMe MChbl-
TaHWA KOTENbHbLIX YCTAHOBOK: BMAbl MCMbITaHUA, Tpebo-
BaHWUsl K HUM, MeTOAMKa NpPo- BeAeHUs ucnoitanmi. Onpe-
OeneHne OCHOBHbIX XapaKTepuUCTUK paboTbl KOTMOB MO
pesynbTatam UcnbiTaHWUi. PeXnMHbIE KapTbl KOTOB.

10

3aknoveHne

CoBepLUeHCTBOBaHME KOHCTPYKLUIA KOTSIOB, NEepPCrneKTuBbI
pa3BUTUSI KOTESbHBIX arperaToB U NaporeHepaTopoB

5.2.2 JlabopaTopHbIV NPaKTUKyM
(He NpeoycMOTpEH)

5.2.3 lNpaKkTnyeckue 3aHATUA

Ne
n/n

HanmeHoBaHue pa3gena
ONCUMMNUHBI

HanmeHoBaHue NPaKTN4eCKnx pa60T

TpyaooeMKocCTb,
yac

1 cemecmp

KOHCTpyKUMM KOTROB

OnvicaHne ycTponcTBa KOTENbHOro arperarta

Tennosble pacyeTsbl koTna PacuyeT aHTanbnun NnpoayKToB cropaHus

PacueT 06beMOB NPOAYKTOB CropaHusl TonnmMea

MocTpoeHue I-t AnarpaMmMbl NPOAYKTOB CropaHus
TonnuBea




Tennosoi 6anaHc KOTENbLHOro arperarta

Onpe,u,eneHme TOMNOYHbIX HOPM

OnpeaeneHve TeopeTUYecKon TemnepaTtypbi
ropeHvs 1 OenNcTBUTENbHOW TeMnepaTypbl rasos
Ha BbIXOZe 13 TOMKU

2 cemecmp

TennoBble pacyeTbl KoTNna

OnpeaeneHve cpeaHero TemnepaTypHOro Harno-
pa

Onpepnenexne koadbduumeHTa Tennonepegaydn

PacueT naponeperpeBaTens

PacueT XxBOCTOBbIX I'IOBerHOCTeVI Harpesa

BogHble pexumbl napoBbix KOTNoB. TpeboBaHus

BopoonapoBon TpakT KOTna | K KayecTBy napa v nutatenbHon Bogbl. [Moabop

nuTaTenbHbIX YCTPOWCTB.

AapoanHamunyeckmii pacyeT | AspoanHaMmmyeckne pacyeTbl KOTENbHOW YcTa-
KOTENbHOW YCTaHOBKM HoBkU. BbIbop TarogyTbeBoro o6opyaoBaHus.

TennoTexHNn4Yeckne UCMbITaHMUSA KOTENbHbIX yCTa-

AkcnnyaTtauusi KOTroB HoBok: OnpepaeneHne OCHOBHbLIX XapakTepUcTUK

paboThbl KOTNIOB MO Pe3ynbTaTam UCMbITaHUNA.

5.2.4 CamocTosiTenbHas paboTa oby4atowmxesa (CPO)

Ne
n/n

HanmeHoBaHue pas-
aena oucLmnivHel

Bug CPO

TpyaooeMKocCTb,
yac

1 cemecmp

Bsepnenue

MpopaboTka maTepmanoB NO KOHCMEKTY NEKLNUi
(cobecenoBaHne, TeCTMPOBaAHME, peLLUEHNE KeNC-3adaHnin)
MpopaboTka maTtepuanos no y4ebHukam:
(cobecenoBaHve, TeCTMpPOBaHVE, peLLleHne Kenc-3aaaHuni)
MMoaroToBka K 3aLLmTe No NpakTU4eckumMm paboTtam:
(cobecenoBaHve, TeCTMpPOBaHWE, peLLIeHne Kenc-3aaaHni)

2,4

Kotnbl. O6was xa-
paKTepucTuKa

MpopaboTka maTepmanosB No KOHCMNEKTY NeKLnii
(cobecenoBaHve, TeCTMpPOBaHVE, peLLIeHne Kenc-3aaaHuni)
lMpopaboTka maTtepuanos no y4ebHukam:
(cobecenoBaHne, TeCTMpPOBaHME, peLLIEHNE KeNnc-3aaaHnii)
MogroToBka K 3awimTe Mo NpakTn4eckum pabotam:
(cobecefoBaHve, TECTMPOBaAHME, peLleHe Kenc-3adaHnii)

KOHCprKLI,I/II/I KOTI10B

MpopaboTka maTepmarnoB NO KOHCMEKTY NEKLUi
(cobecenoBaHne, TECTMPOBaAHME, pELLUEHNE KeNC-3adaHnin)
MpopaboTka maTepmanos No y4ebH1KaMm:
(cobecenoBaHve, TeCTMpPOBaHWE, peLLEeHne Kenc-3aaaHuni)
[MoaroToBka K 3alLMTe No NpakTU4eckum paboTtam:
(cobecenoBaHve, TeCTMPOBaHWE, peLLIeHne Kenc-3aaaHuni)
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Tennosble pacyeTbl
KoTna

lMpopaboTka maTepmanosB MO KOHCMEKTY NeKLnii
(cobecenoBaHve, TeCTMpPOBaHVE, peLLIeHne Kenc-3aaaHuni)
lMpopaboTka maTtepuanos no y4ebHukam:
(cobecenoBaHve, TeCTMpPOBaHVE, peLLleHne Kenc-3aaaHuni)
MogroToBka K 3awimTe Mo NpakTn4eckum pabotam:
(cobecefoBaHve, TECTMPOBaAHME, peLleHe Kenc-3adaHnii)

26

2 cemecmp

Tennosble pacyeThl
KoTna

KypcoBon npoekt

20




AapoanHamumyeckmi MpopaboTka maTepmanosB Mo KOHCMEKTY NeKLnii

pacyeT KoTerbHO (cobecenoBaHne, TeCTMPOBaHME, peLLUEHNE KeNnc-3adaHnii)
yCTAHOBKM MpopaboTka maTepmanos No y4ebH1KaMm: } } 12
(cobecenoBaHne, TeCTMpPOBaHME, peLLIEHNE KeNc-3adaHnii)
MoaroToBKa K 3awmTe No npakTu4yeckum paboTtam:
(cobecenoBaHve, TECTMPOBaAHME, peLleHne KeNnc-3adaHnii)
Boponaposon TpakT lMpopaboTka MaTepmanoB NO KOHCMEKTY NEeKLMN

KoTna (cobecenoBaHne, TeCTMPOBaAHME, peLLUEHNE KeNC-3adaHnin)
lMpopaboTka maTtepuanos no y4ebHukam:
(cobecenoBaHve, TeCTMpPOBaHVE, peLLleHne Kenc-3aaaHuni)
MoproToBka K 3awimTe No NpakTU4eckum pabotam:
(cobecenoBaHve, TeCTMpPOBaHWE, peLleHne Kenc-3aaaHni)
Pexumbl paboThbl lMpopaboTka maTepmanosB Mo KOHCNEKTY NeKLnii

KOTNOB (cobecenoBaHve, TeCTMpPOBaHVE, peLLleHne Kenc-3aaaHuni)
MpopaboTka maTtepuanos no y4ebHukam: 10
(cobecenoBaHne, TeCTMpPOBaHME, peLLIEHNE KeNnc-3aaaHnii)
MoaroToBKa K 3awmTe No npakTu4yeckum paboTam:
(cobecefoBaHve, TECTMPOBAHME, peLleHne Kenc-3adaHnii)
OkcnnyaTauns KoT- lMpopaboTka MaTepmanoB NO KOHCMEKTY NEKLMN

noB (cobecenoBaHne, TeCTMPOBaAHME, pELLUEHNE KeNC-3adaHni)
MpopaboTka maTepmanos No y4ebHuKaMm: 10
(cobecenoBaHve, TeCTMpPOBaHWE, peLLleHne Kenc-3aaaHuni)
MoproToBka K 3awimTe No NpakTU4eckmum pabotam:
(cobecenoBaHve, TeCTMPOBaHWE, peLLIeHne Kenc-3aaaHuni)
lMpopaboTka maTepmanosB Mo KOHCNEKTY NeKLnii
(cobecenoBaHve, TeCTMpPOBaHVE, peLLleHne Kenc-3aaaHuni)
lMpopaboTka maTepuanos no y4ebHukam:
(cobecenoBaHve, TeCTMpPOBaHVE, peLLleHne Kenc-3aaaHuni)
MoaroToBKa K 3awmTe No npakTu4yeckum paboTam:
(cobecefoBaHve, TECTMPOBAHME, peLIeHNEe KeNnc-3adaHnii)
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9. 3aknoyeHve 4,2

6 YuyeGHO-mMeTOAMYECKOE U MHPOPMALIMOHHOE o6ecneyeHne AUCLMUMNIIUHDI

6.1 OcHOBHasa nuTepartypa

1. Koeanb, T. B. KoTenbHble yctaHoBKK : y4ebHoe nocobue / T. B. Kosanb, A. H. Kyaps-
wos, B. B. Enusapos. — Upkytck : UIPHATY, 2021. — 316 c.
https://e.lanbook.com/book/400688

2. Muxees, I". . KoTenbHble yCTaHOBKM M naporeHepatopsbl: Kypc nekuun : yuebHoe no-
cobue / I'. . Muxees, A. E. bapoukuH, . I'. MuxeeB. — MeaHoBo : Y, 2022. — 260 c.
https://e.lanbook.com/book/369686

3. KoTenbHble yCcTaHOBKKU U naporeHepaTtopsbl : ydebHoe nocobue / A. A. CepegkuH, M. C.
Bacc, C. I'. batyxtuH, M. B. KobbinknH. — YuTta : 3abl'y, 2022. — 119 c.
https://e.lanbook.com/book/363398

6.2 [lononHuTenbHaa nuteparypa
1. bagmaes, tO. L. KoTenbHble ycTaHoBkM 1 naporeHepaTops! / HO. L. bBagmaes, H. C.

Xycaes, M. b. bangaHoB. — 2-e n3g., ctep. — CaHkT-leTepbypr : JlaHb, 2023. — 68 c.
https://e.lanbook.com/book/322466

2. Enucrtpartos, C. J1. KoTenbHble yCTaHOBKM M NaporeHepatopsl : y4ebHoe nocobue / C.
. Ennctpatos, 0. WN. Wapos. — Hosocnbupck : HITY, 2017. — 102 c.
https://e.lanbook.com/book/118136

6.3 MNepeyeHb y4ebHO-MeTOANYECKOrO 06ecneyeHUs Ansi CamocTosATeNlbHOU pabo-
Tbl oGy4yarowmxca
1. JaHnbinme, M. M. MeToanyeckne ykasaHusa gng obyyarowmxcs no OCBOEHWUIO OUCUM-
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https://e.lanbook.com/book/400688
https://e.lanbook.com/book/369686
https://e.lanbook.com/book/363398
https://e.lanbook.com/book/322466
https://e.lanbook.com/book/118136

nvH -~ (mogynen) BO®IBOY BO  BIYUT  [OnekTpoHHbIN  pecypc]: meToanye-
CKMe yKasaHusa ans obyyarolmxca Ha Bcex YpOBHAX Bbicwero obpasoanusa / M. M. [JaHbinums,
P. H. MNnoTtHukoBa; BINYUT, YuebHo-meToamyeckoe ynpasneHue. - BopoHex: BIYUT, 2016. —
32 C. Pexnm gocrtyna B 3NIEeKTPOHHOM cpe-
pe: http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813.

6.4 MNMepe4yeHb pecypcoB MH(pOPMALMOHHO-TENIEKOMMYHUKaLMOHHON ceTn «UHTep-
HeT», He0O6X0ANMbIX ANA OCBOEHUA AUCLUNIIUHBLI (Moayns)

HaunmeHoBaHue pecypca cet «HTepHeT» OnNeKTPOHHbIN agpec pecypca
Hay4yHas anekmpoHHas 6ubnuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamernbHas rinamgopma «FOpadlim» https://urait.ru/

OEC «JlaHb» https://e.lanbook.com/
AUBC «Meezallpo» https://biblos.vsuet.ru/MegaPro/Web

Catim MuHucmepcmea HayKu u 8bicuie20o obpasosaHus | http://minobrnauki.gow.ru
PO

AnekmpoHHas uHghopmayUuoHHO-obpa3oeamesibHas http://education.vsuet.ru
cpeda ®I60Y BO «BI'ynTt

6.5 MNMepeyeHb MH(POPMALIMOHHBLIX TEXHOSOMMK, UCNONb3yeMbIX NMPU ocyLiecTBe-
HUM oOpasoBaTeNibHOro npouecca nNo AUCUUNIHe (MoAynio), BKMKOYaaA nepeyeHb Npo-
rpamMMHOro obecne4yeHmMsa 1 MH(POPMaLMOHHbIX CNPABOYHbIX CUCTEM

Mpy M3yvyeHUn ANCLMNNMHBLI UCNONb3yeTCa NporpammHoe obecneveHne, COBPEMEHHbIE
npodeccunoHanbHble 6a3bl gaHHbIX U MH(OPMAaLUMOHHbIE crpaBOYHble cuctembl: ANOC yHu-
BepcuteTa, B TOM yucne Ha 6ase nporpammHon nnatdopmbl «Cpeaa anekKTpoHHOro obyyeHns
3KL».

MpyM OCBOEHMM AUCUMNIIUHBbI UCMNONb3YyeTCs JIMLEH3UOHHOEe U OTKpbITOe mnpo-
rpaMmmMmHoe obecneyeHue

Mporpammbl INnueH3un, peKBM3UTbI NOATBEPXKAAIOLEro JOKYMeHTa
Adobe Reader Xl (6ecnnatHoe IMO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
AnbTt ObpasoBaHne JnueHsma Ne AAA.0217.00
¢ 21.12.2017 r. no «beccpoyHo»
Microsoft Windows 8 Microsoft Open License
Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 License No

Level#61280574 o1 06.12.2012 .
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office Professional Microsoft Open License
Plus 2010 Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #48516271 ot 17.05.2011 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #61181017 ot 20.11.2012 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

Microsoft Office 2007 Microsoft Open License
Standart Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-
license
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http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813
https://urait.ru/
https://e.lanbook.com/
https://biblos.vsuet.ru/MegaPro/Web
http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/

Libre Office 6.1 JnueHsuna Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo» (BkrtoyeH B yCTaHOBOYHbIN NakeT onepaLoHHON
cuctembl AnbT ObpasoBaHue 8.2)

KOMIMAC 3D LT v 12 (6ecnnatHoe IMO)
http://zoomexe.net/ofis/project/2767-kompas-3d.html

T-FLEX CAD 3D YHuBepcu- Loroeop Ne 74-B-TCH-3-2018 ¢ 3AO «TOIN CUCTEMbI» ot 07.05.2018 r.
TeTckasi JlnueHanoHHoe cornawenne Ne AO0007197 ot 22.05.2018 r.
Komnac 3D V21 JInuenanonHoe cornaweHune ¢ 3AO «AckoH» Ne KAI-16-1380
Cy6nuueHsunoHHbi gorosop ¢ OO0 «ACKOH-BopoHex» ot 09.02.2022 r.
APM WinMachine JInuyenaunonHoe cornawenune ¢ OO0 HTL «AlNMM» Ne 105416 ot 22.11.2016 .

CrnpagoyHO-npaeoebie cucmemsl

Mporpammbl JInueH3un, pekBM3UTbLI NOATBEPXKAAOLLEro AOKYMEHTa
CnpaBoyHble npa- [orosop o coTpygHudecTBe ¢ “UHPOopMCBA3b-YepHO3eMbe”, PernoHanbHanbHbIn MHGPOpP-
BOBasl cuctTema MaLMOHHbIN LEHTP 06LLEPOCCUIACKON CETU pacnpoCTpaHEHMS NPaBoOBON MHAOpMaLUK
«KoHcynbTaHT KoHcynbTaHT lNntoc
Mntocy Ne 8-99/RD o1 12.02.1999 .

7. MaTepmnanbHO-TeEXHUYECKOe obecneyeHne QUCLUMNIIUHBI

AyouTtopun Ona npoBeaeHust Y4ebHbIX 3aHATUA, B TOM 4ucrne B (popme npakTU4ecKom
NoOAroTOBKW BKNKOYAOT B cebsi:

Ayn. 53. YuyebHaa ayautopusa Ona npoBefeHusa yy4ebHbix 3aHaTuin: MynbTuMeannHbINn
npoektop Epson EB-430 B komnnekTe ¢ akpaHom 132x234 n kpenneHnem ELPMB27.

Ayan. 311. YuebHas aygutopusa gnsi npoBedeHust yvebHbix 3aHATUN: JlaGopaTopHbIv
cteHg - "Mupam" (10 wr.).

Ayan. 333. YuebHas ayguTtopusa gns npoBedeHust yvebHbix 3aHATUN: JlaGopaTopHbIv
creHg "CUM3M" (3 wrT.), nabopatopHbin cTteHa "OB" (2 wWwT.); MyNnbTUMEANNHBIA NPOEKTOP
BENQ MS500 B komnnekte ¢ akpaHom; komnbtoTep Intel Core i3 540 (1 wr.).

Aya. 315. KomnbtotepHbint knacc: Komnbetotep Intel Core i3 540 (5 wr.).

JononHnTenbHO NS CaMOCTOATENbHOM PaboTbl 0By4aloLMXCA UCNONb3YIOTCA YMTanb-
Hble 3anbl pecypcHoro ueHTpa BI'YWUT ocHaweHHble koMnbloTepamMmu co cBOBOAHBIM LOCTYNOM
B c€Tb VIHTEPHET 1 BNBNMOTEYHBIM N MHPOPMALIMOHHO- CMPaBOYHBLIM CUCTEMAM.

8.0ueHOYHbIE MaTepuanbl AN NPOMEXYTOYHOW aTTectaumum oOy4arowmuxca no
AncumnnunHe

OueHouHble matepuansl (OM) ons gucumnnuHbl BKNoYaoT B cebs:

- NepeyYeHb KOMMNeTEeHUMI C Yyka3daHueM 3TanoB nx hopM1MpoBaHNA B NPOLIECCE OCBOEHUS
obGpasoBaTenbHOM NpPorpamMmmbl;

- ONMcaHne nokasaTenen n KpUTepmeB OLLEHMBaAHUSA KOMMNETEHUMIA Ha pasnnyHbIX aTanax
nx (oOPMUPOBaHUS, ONUCaHNe LiKasn OLeHNBaHWS;

-TUMOBbIE KOHTPOSbHbIE 3a4aHuUs WU WHble MaTepuanbl, Heobxoaumble ONs OLEHKU
3HaHUN, YMEHUN, HaBbIKOB U OMNbITa OEATEeNbHOCTU, XapakTepusylLwmnx atansl opMUpPOBaHUS
KOMMNeTeHUMn B NpoLecce 0CBOEHNSA obpa3oBaTeNbHOW NporpaMmmbi.

-MeToAnYeckne Martepuansl, onpegensaowmn npoueaypbl OLeHUBaHUS 3HaHUNA, YMEHUN,
HaBbIKOB U OMblTa OEeATENbHOCTU, XapaKTepu3yoLLMX 3Tanbl GOPMUPOBaHUS KOMNETEHLINNA.

OM npeacraBnsaoTCa OTAENbHBIM KOMMNOHEHTOM U BXOAAT B cocTaB paboyen nporpam-
Mbl AUCLMNSNHBI.

OueHouHble mMaTepuansl opmupytotes B cooteeTctBum ¢ I BIYUT «[lMonoxenne o6
OLEHOYHbIX cpeacTBax».
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NMPUNOXEHUE
K paboyen nporpamme

1. OpraHuM3auMoHHO-MeToANYECKME AaHHble AUCLUUNIIUHbLI ANA OYHO-3a04YHOW UNu
3ao4Houn popm obyyeHus

1.1 O6bembl pa3nuyHbiX ¢popM y4ebHOM paboThbl U BUAbI KOHTPONA B COOTBET-
CTBUM C YY4E€OHbIM NSIAHOM

Buabl y4yebHoOM paboThl Bcero akage- PacnpepeneHue Tpy-
MUYECKUX Ya- DOeMKOCTH No
COB, 4Yac cemecTpam, yac
6 7
O6wasa Tpya0eMKOCTb AUCLMNIIMHBI (MOayNS) 288 108 180
KonmakmmHas paboma, 8 m.4. ayOumopHbIe 3aHIMusl: 30,1 13 17,1
Jlekunn 12 6 6
8 MoM Yucrie 8 hopmame rnpakmu4yeckol nod2omosKu - -
MpakTnyeckne 3aHaTNA 12 6 6
8 Mom 4qucrie 8 hopmame rpakmuyeckol rnod2omoeKu 12 6 6
PeueH3npoBaHne KOHTPOSbHLIX paboT 1,6 0,8 0,8
KoHcynbTauumn Tekywimne 2,2 0,1 2,1
KoHcynbTauun nepeq sk3aMmeHoM 2 - 2
Buapbl atTrectauun (3a¥em, sk3amMeH) 0,3 0,1 0,2
CamocmosimesnbHasi paboma: 247,2 91,1 156,1
MpopaboTka mMaTepuanoB MO KOHCNEKTY nekuun (cobe- 43,2 13,1 30,1
cefoBaHWe, TECTUPOBAHME)
MpopaboTka maTtepumanos no y4ebHuky (cobecenoBaHue, 116 46 70
TecTupoBaHue)
MoaroToBka K 3awuTe npakTuyecknx pabot (cobecepo- 68 32 36
BaHue)
KypcoBow npoekT 20 - 20
lModzomoeka Kk ak3aMeHy (KOHMpPOJib) 10,7 3,9 6,8

13



OLIEHOYHbLIE MATEPUAIIbI
AnA NPOMEXYTOYHOU ATTECTALIUU

no gucuunivHe

KoTenbHble YCTAHOBKU U naporeHepaTopbl

(HaMMeHoBaHVe ANCLMNINHBI, NPAKTUKN B COOTBETCTBUM C YHEOHBIM NIAHOM)
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1 NepeyeHb KOMNETEHUUIN C YKazaHUeM 3TanoB ux cpopmmpoBaHus
nnaHupyemMbiMU pesyfbTaTaMu OCBOEHUA ob6pa3oBaTesibHOW NporpaMmmbl

Ne Koo komne-

HanmeHoBaHue Kom-

Koa 1 HaumeHoBaHWe nHauKaTopa A0CTUXKEHUS KoMNeTeHUUN

n/n TEHL MU neTeHumm
1 MKBe-3 CnocobeH aHanuan- | WO-1nks.s — lNpuMeHsieT meToabl pacyeTa nokasaTtenen (OyHKLMOHK-
poBaTb pPEXWUMbl pa- | pOBaHUSA 3MEMEHTOB U CUCTEM TEXHOMNOrMYeckoro obopyaoBaHus
60Tbl 06BLEKTOB MNpo- | 06BLEKTOB NPOdECCUOHANBHOM AeATENbHOCTH
deccrmoHanbHon ges-
TEenbHOCTU NO-2nke-s — 3HAeT meToabl BeOeHUsi pPexmMoB paboTbl 0GBHEKTOB
npodeccuoHanbHON OeaTenbHOCTH
NO-3nke-s — deMOHCTpUpyeT NoHMMaHWe B3aMMOCBS3M 3ajay KC-
nnyatauum un obecneyeHus TEXHOMOrMyecknx pexumoB paboThbl
06beKkTOB NpodeccnoHanbHoOn AeaTenbHOCTU
2 MNKe-4 CnocobeH yyacTtBo- | WO-1nkss — MNpyMeEHsIET MeTOAbI M TEXHUYECKME CPeACcTBa UCMbITa-

OHarnbHOMN
HOCTHU

BaTb B 3KCMiyaTaumm
06bekToB npodheccu-
nestens-

HWI 1 AMArHOCTUKMN 311eKTPooBopyL0oBaHUS ANEKTPOCTaHLMIA

NO-2rkes — HOeMOHCTpPUPYET 3HaHUA oOpraHmM3aunm TEXHUYECKOro
00CnyXXMBaHNsI U PEMOHTa 3NEKTPO0OOPYAOBaHMSA 3NEKTPOCTAHLUN
M NoAcTaHLUMN

NO-3nke-s — deMOHCTpUpyeT NoHMMaHWe B3aMMOCBS3M 3ajay IKC-
nnyaTauuu u NpoOeKTUpPOBaHMUs

Koa 1 HaumeHoBaHWe nHaukaTopa Ao-
CTUDKEHUA KOMMETEHL UK

PesynbraTthl 06yyYeHust (NokasaTenu oLueHnBaHus)

WO-1rks.s — MNpumeHseT meToabl pacye-
Ta nokasatenen QYHKLNOHNPOBAHNA
3M1EMEHTOB U CUCTEM TEXHOMOIMYECKOro
obopynoBaHusa 00bekToB npodeccuo-
HanbHOW OeATENbHOCTU

3HaeT mMeToabl pacyeTa nokasaTtenen (PyHKUMOHUPOBAHUS 3NEMEHTOB
N CcuUCTEM TexHorormdeckoro obopynoBaHusi ob6bekToB npodheccuo-
HanbHOW OEATENIbHOCTH

YMeeT paccuuTbiBaTb Mokasatenn (OYHKLUMOHUPOBAHMS SF1EMEHTOB U
CUCTEM TexHonornyeckoro obopygoBaHmsi 06BbEKTOB NpodpeccnoHarnb-
HOW OEATENbHOCTH

BrnageeT HaBblkamu pacdeTa nokasatenen QyHKUMOHMPOBAHUA ane-
MEHTOB U CUCTEM TeXHorornyeckoro obopyanoBaHnss OOBLEKTOB MNpo-
deccnoHanbHON AeATenbHOCTU

WNO-2rks.s — 3HaeT meToabl BeaeHus
pexunmoB paboTbl 06BLEKTOB nNpodeccu-
OHanbHOW AeATENbHOCTH

3HaeT meToabl BeAeHnsa pexxmmoB paboTbl 06beKTOB NpodeccrnoHarnb-
HOW OeATenbHOCTH

YMeeT ocyLlecTBNATh pexuMbl paboTbl 06BEKTOB NpodheccuoHansHom
OEeATEeNnbHOCTH

Bnageet meTogamMu BeOeHUsI PeXUMOB paboThl 06LEKTOB Npodeccuo-
HanbHOW AeATENbHOCTU

NO-3nkes — deMoHCTprpyeT NoOHUMaHue
B3aMMOCBS3M 3agadv  3KcnnyaTauum wu
obecneyeHns TEXHOJOMMYECKUX PEXN-
MOB paboTbl 06bekToB npodeccuro-
HanbHOW OeATENbHOCTH

3HaeT 3agaum akcnnyaTaumm u obecneyeHmst TEXHONMOMMYECKMX PEXM-
MOB paboThbl 06bEKTOB NPodecCnoHanbHON AeATENbHOCTY

YMmeeT akcnnyaTupoBaTb M obecneumBaTb TEXHOMOTMYECKNE PEXMUMbI
paboTbl 06BEKTOB NPOGECCUOHANBHON AEATENBHOCTU

Bnageet HaBblkamu akcnnyaTaumm u obecneyeHust TeXHONOrMYEeCKnX
pexunmoB paboTbl 06bEKTOB NPOdEeCCUOHaNbHON AEATENBHOCTU

WO-1nkss — MNMpuMmeHaeT meToabl U Tex-
HUYeckne CpeAcTBa MCMbITAHUA U gua-
FHOCTUKM 3NEKTPOOOOPYAOBaHUSA 3rlekK-
TpoCTaHuuMmn

3HaeT MeTodbl U TEXHUYecKne cpencTBa WUCMbITAHUA U OWArHOCTUKK
00BbeKkToB NpodeccnoHanbHon OeAaTenbHOCTH

Ymeet NPUMEHATb MeTOodbl N TEXHUYECKNE CpeaCcTBa ucnbiTaHui n gua-
FTHOCTMKM OOBEKTOB I'IpO(beCCMOHaJ'IbHOIZ AeATeN1IbHOCTU

Bnageet HaBblikaMu npuMeHeHna meTogoB N TeXHN4eCKnxX cpeactBs nUcC-
NbITAHUA N OUarHOCTUKN 0O BEKTOB I'IpO(beCCMOHaJ'IbHOl;I neAaATenNbHOCTU

NO-2nke-s — eMoHCcTpupyeT 3HaHus op-
raHMsaumm TexHudeckoro obcnyxmea-
HMS U peMOHTa anekTpoobopyaoBaHus
3MEKTPOCTAHLUUIN 1 NOACTaHLUMIA

3HaeT MeTodbl OpraHM3aLUuMn TEXHWYECKOro OBCMYXMBAHUA U PEeMOHTa
3MeKTpoo6opyaoBaHUS ANEKTPOCTaHUMUIA U NOACTaHLMM

YMmeeT NpoBoAWTb TeXHU4Yeckoe OBChyXuBaHWe M PEMOHT OGbEKTOB
npodeccuoHanbHon AeaTenbHOCTH
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Brnageet HaBblkamMu TEXHUYECKOro 0BCNY>XMBaHNS N peMOHTa 06 bEKTOB
npogeccnoHanbHON OeaTenbHOCTH

NO-3nke-s — deMOHCTprpyeT NoOHUMaHue
B3aMMOCBSA3M 3aJay 3Kcnnyatauum wu

3HaeT 3agauvm KCnnyatauun n npoekTmpoBaHUA

Ymeet 3KCnyaTnpoBaTtb U NPOEKTNpPOBaTb

NPOEKTMPOBaHNSA Bnapeet HaBblkamu 3KcnnyaTaLmm U NPOEKTUPOBaHUS
2. NMNacnopTt ¢hoHAA OLLEHOYHbIX CPeACTB NO AUCLUNIIUHE
Ne Pasgenbl gne- WHpekc OueHoyHble MaTepuansl TexHonorus/npoLeaypa oLueHBaHNs
n/ LMNMUHBI KOHTpOMM- HavMeHOBaHue NeNe 3agaHuii (cnoco6 koHTpons)
n pyemon
Komne-
TeHUMn
(vnun ee
yacTtu)
1 | BBeneHue MKg-3 BaHk mecmosbix 3a0aHuli 1-4 BnaHo4Hoe nnu komnbloTepHOE Te-
MKg-4 CTMpOBaHue
CobecedosaHue (8ornpockl K 3a4emy) 91-94 KoHTponb npenopasartenem
2 | Komael. O6mias | MKs-3 BaHk mecmosbix 3adaHuti 6-10 BnaHo4Hoe nnn komnbloTEPHOE Te-
xapakrtepuctuka | [1Ks-4 CTUpOBaHMe
CobecedosaHue (8ornpockl K 3a4emy) 95-100 KoHTponb npenopasatenem
3 | KoHcTpykuuu MNKg-3 BbaHk mecmosbix 3adaHull 11-20 BnaHo4Hoe nnn komnbloTEPHOE Te-
KOTJIOB MKs-4 CTupoBaHue
lNpakmuyeckue pabomsi (cobecedosa- 61-70 3alyuta npakTuyeckux pabot
Hue) (8orpockl K 3awume npakmu4e-
cKkux pabom)
CobecedosaHue (8orpochl K 3a4emy) 101-107 KoHTponb npenogaBsaTtenem
4 | Temnoseie pac- | MKs-3 BaHk mecmosbix 3adaHuli 21-40 BnaHo4Hoe nunun kKomnblTEPHOE Te-
YeTBl KOT/IA MKs-4 CTupoBaHue
lNpakmuyeckue pabomsi (cobecedosa- 76-78, 83-86 3awmTta npakTnyeckmx pabot
Hue) (8orpockl K 3awume npakmu4e-
cKkux pabom)
CobecedosaHue (80rpochl K 3a4emy, 108-115 KoHTponb npenopaBsaTtenem
9K3aMeHy)
Kypcoeoti npoekm 141-150 MpoBepka npenogaeatenem
5 | Aspomunamuye- | MKg-3 BaHk mecmosbix 3adaHuti 41-48 BnaHoyHoe nnu komnbloTepHoe Te-
CKHUii pacuer MKs-4 CTupoBaHue
KOTEJIbHOM lNpakmuyeckue pabomsi (cobecedosa- 71-75 3awmTta npakTnyeckmx pabot
YCTaHOBKH HUe) (80rpockI K 3awume npakmuye-
CcKux pabom)
CobecedosaHue (80MpoChI K IK3aMeHY) 116-124 KoHTponb npenopasartenem
6 | BomomapoBoii MKg-3 BaHk mecmosbix 3a0aHuli 48-52 BnaHo4Hoe nnn komnbloTEpHOE Te-
TPAaKT KOTJIA MNKg-4 CTpoBaHue
lNpakmuyeckue pabomsi (cobecedosa- 79-82 3awmTta npakTnyeckmx pabot
Hue) (8orpockl K 3awume npakmu4ye-
cKkux pabom)
CobecedosaHue (80MpoChI K 3K3aMeEHY) 125-130 KoHTponb npenopasatenem
7 | Pexumbl pabotbl | MKg-3 BaHk mecmosbix 3adaHuli 53-4 BnaHo4Hoe nunun kKomnblTEPHOE Te-
KOTNoB MKg-4 CTMpOBaHWe
CobecedosaHue (80rpochl K IK3aMeHy) 131-134 KoHTponb npenogaBsaTtenem
8 | Okcnnyatauus MNKg-3 BaHk mecmosbix 3adaHull 55-57 BnaHo4Hoe nnn komnbloTEPHOE Te-
KOTNoB MKg-4 CTMpOBaHue
lNpakmuyeckue pabomsi (cobecedosa- 87-90 3alyuTa npakTuyeckux pabot
HUe) (80rpockI K 3awume rnpakmuye-
CcKux pabom)
CobecedosaHue (80MpoChI K 3K3aMeEHY) 135-139 KoHTponb npenopasatenem
9 | 3aknioyeHue MKg-3 BbaHk mecmoebix 3adaHull 58-60 BnaHo4Hoe unun kKomnbloTEPHOE Te-
MKg-4 CTMpOBaHue
CobecedosaHue (80MpoOChI K 3K3aMEHY) 140 KoHTponb npenoaasatenem

3. OueHo4HbIe cpeacTBa ANA NPOMEXYTOYHOM aTTecTaumm (3a4eT)
TunoBble KOHTPONbHbIE 3aJaHUA UITN UHbIE MaTepuanbl, HeO6XoaMMbIe ANA OLLeHKU
3HaHWW, YMEHUN, HaBbIKOB U (UNN) oNbiTa AeATEeNIbHOCTU, XapaKTepU3yroLmx 3Tanbl
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chopmmMpoBaHMA KOMNETEeHUUN B NpoLiecce 0CBOEHUA o6pa3oBaTeNnbHOM NporpaMmmbli

ATTecTauma obyuvaloLlerocs no guUCUMNIIMHE NPOBOAUTCA B (popMe TeCcTUpOBaHWUSA, U npeay-
cmaTpuvBaeT BO3MOXHOCTb nocneaytoLlero cobecenoBaHuna (3aveTa, ak3ameHa).

Kaxabii BapuaHT TecTa BkntovaeT 20 KOHTPOSIbHbIX 3a4aHUN, U3 HUX:

- 8 KOHTPOJbHLIX 3a4aHNn Ha NPOBEPKY 3HAHWIA;

- 8 KOHTPOJbHLIX 3a4aHnn Ha NPOBEPKY YMEHUN;

- 4 KOHTPOMbHbIX 3a4aHNSA Ha NPOBEPKY HaBbLIKOB.

3.1 Tecmbi (mecmoesbie 3adaHusl)

MKg-3 - CriocobHocmb aHanusuposams pexumbl pabombel 06beKkmos npogheccuoHasibHol Oesi-
mesibHocmu

Homep TecT (TecTtoBoe 3agaHue)
Bornpoca
A (Ha BbIGOp 0QHOro NpaBuUbLHOro OTBETA)
1. 1. bapabaHHble BepTUKanbHO-BOAOTPYOHbIE KOTMbLI paboTaloT:

a) Npu LOKPUTMYECKOM AaBleHUN
0) Npy CBEPXKPUTUYECKOM AaBMEHUU
B) KaK Npu JOKPUTUYECKOM, TaK U MPWU CBEPXKPUTUYECKOM AaBMNEHUN

2. Kakow Bug TennoobmeHa npeobnagaeTt B TONOYHON KaMepe KoTna:
a) KOHBEKTMBHbI TeNNoobmMeH

0) paguaLuMOHHbIN TennooomeH

B) pagnauVoHHO-KOHBEKTUBHbIN TENNO0OMeEH

3. Kakow Bug TennoobmeHa npeobnagaeTt B ropn3oHTanbHOM ra3oxofe Kotna:
a) KOHBEKTMBHbI TeNNoobMeH

0) pagnauLmMoHHbIN TeNnoobmeH

B) paAMaLlMOHHO-KOHBEKTUBHbIN TENJTIO00MEH

4. Kakow Bug TennoobmeHa npeobnagaeTt B ONYCKHOW LLAxXTe ra3oxofa Kotna:
a) KOHBEKTUBHbIW TensIooomeH

0) pagnaLmnoHHbIN TeNnoodmeH

B) pagvaunoHHO-KOHBEKTUBHbIN TennoobmeH

5. TennosocnpuaTue paboyen cpefbl B dKpaHax TOMOYHOW KaMepbl COCTaBnsieT OT obLiero nonesHoro
TeNnnoBOCNpPUATHUS:
a) 45...50%, 6) 20%, B) 30...35%,

6. B napoBbIx KOTNax ¢ eCTECTBEHHOW LIMPKYNSLMEN KpaTHOCTb Lmpkynsummn KL, obbivHO cocTaensieT
a) ot 10 go 30; 6)oTr3 007, B) o1 25 go 40.

7. B napoBbIx KOTNax ¢ NpUHyauTENbHOW LMPKynaumen KpaTHocTb uupkynsaumm KL obblvHO cocTaBnsaeT
a) ot 3 po 5; 6)oTr 3 po7,; B) or 10 oo 15

8. [BwkeHre BoAbl B MOBEPXHOCTM 3KOHOMaK3epa 1 napa B naponeperpesaTerie BO BCEX NapOBbiX KOTMaX:
a) ogHOKpaTHoe; ©) ABYXKpaTHOE; B) MHOroKpaTtHoe.

9. TemnepaTtypa yxoAsLmx ra3oB nocre Bo3gyxonogorpesaTensi COCTaBnseT:

a) 120...160°C;  6) 100...120°C  B) 160....180°C

10. | OAna obecneyeHnss TekydecTu MasyTa HeobGxoAuMMo noadepxuBaTb ero TemnepaTypy B 6Gakax-
XpaHUnuLLax B UHTepBarne:
a) 70...80°C 6) 90...100°C B) 50...60°C

11. | MNwukoBble BoAorpenHble KOTMblI NpeaHa3HaYeHbl Ans:

a) yBenun4yeHus oTaaum Tenna Ha OTONJeHue;

6) yBenuueHns otaauu Tenna Ha ropsyee BoAoCHabxeHuve;
B) YBENMMYEHUA BblpaboTkM napa.

12. | KoTnbl gnsa cxuraHus yrnemn B KUMNsiLLEM CIoe NpeaHasHa4veHbl 4518 CKUraHus:
a) 6ypbIx yrnem;

0) yrnen ¢ HU3KOW 301TbHOCTBIO;

B) C HMU3KNM COfEepXaHneM 0annacTHbIX BELLECTB.

13. | TemnepaTypa ra3oB B TOMOYHOWN KaMepe KOTIOB C LUPKYNALMOHHBIM KUMSLLMM CIIOeM COCTaBMsET:

a) 850-900 °C; 6) 800-950 °C; B) 950-1100 °C.
14. | MapoobpasyloLine NOBEPXHOCTM NAPOBbLIX KOTIIOB TOMNOYHOW Kamepbl BOCMPUHMMALOT TEMNJO:
a) paguauuen; 0) KoHBeKUMew; B) KOHOYKTUBHO

15. | CKonbKo B MPOLEHTHOM COOTHOLLEHWUWN NPUXOANTCS TEMMOBOCMPUSATUE KOHBEKTMBHOIO 3KOHOMaW3epa u
BO3AyXxonoforpeBaTesisi B KOHBEKTMBHON LaxTe OT 06LLero TensioBoCnpuaThs NoBepxHoCTen KoTna?
a)30-35%  6)25-30 % B) 35-40 % r) 15-20 %

16. CKonbKo B NPOLUEHTHOM COOTHOLUEHNW NOoNy4aroT Tensia TONno4YHble 3KpaHbl OT obuero TENNOBOCNPUATUA
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pabouyen cpeapl B KOTNe?
a) pno 50 % 6) 0o 40 % B) 8o 60 %

17.

B koTnax manon naponpoussBoanTenbHOCT 6e3 opraHunsaumm nogorpesa Bo3ayxa AN ropeHns n 0THO-
CUTENbHO KOPOTKOW ANMHE rasoxoda CONpoTMBIIEHNE ABMKEHMIO ra30oB B TPaKTe KOTna npeoaofieBaeTcs
3a cyeT:

a) camoTaAru (Tarm ALIMOBOW TPYObI);  6) NPUHYAUTENBHON TAMW;  B) OYTbEBOro BEHTUNATOPA.

18.

MpuHyauTENbHOE ABMXEHWE BO3yXa U ra3oB B ra3oBO3AYyLLHOM TpaKTe KOTNOB GONbLLON MOLLHOCTH
npeofoneBaeTcs NOCPEeACTBOM:
a) AYTbEeBbIX BEHTUNATOPOB, 6) JaBneHus NPOAYKTOB CropaHus TONNNBa; B) eCTECTBEHHOM TArK;

19.

Mpu ypaBHOBELLEHHOW CUCTEME TAMM KOTNa no n3bblITOYHLIM AaBrneHneM 6yaeT HaxoauTbCs:
a) Torka KoTna; 0) ropenka KoTna;
B) OMyCKHasl LlaxTa KoTna; r) ropu3oHTanbHas waxTa KoTna.

20.

B npsiMOTOYHbIX NapOBbIX KOTNax pagnaunoHHbIe MOBEPXHOCTM NaponeperpesaTenst 06bI4HO NOMHO-
CTbi0 3aHMMaIOT: (BblGEepUTE HEMpPaBUNbHbLIN OTBET)

a) BEPXHIOK0 YaCTb TOMKM ©) notonok

B) CTEHbl FOPU30OHTANBHOIO ra3oxoaa r) cCpegHIoO YacTb TOMKU

21.

OKoHOMaK3ep NapoBOro KoTna npegHasHadeH ans:

a) npegBapuTeNbLHOro nogorpeBa NUTaTenbHOM BOAbI;
0) NpeaBapuTENBHOIO NOAOrPEBa BO34yXa;

B) NpeABapuUTENbHOMO Neperpesa napa.

22.

KonnekTopbl 3kOHOMal3epoB 00bIYHO pas3MeLLatoT:
a) B KOHBEKTMBHOW LWaxTe NapoBOro KoTna;

0) B pagMaLMOHHON LWaxTe NapoBOro KoTna;

B) HENOCPEACTBEHHO Nepe AbIMOBO TPYOOW.

B (oTKpbI

TON hopmbl)

23.

MpSMOTOYHbIV KOTEN XapakTepuayeTcsl NocnefoBaTeNbHbIM BKITOYEHUEM U MPOXOX-
OeHnem pabouen cpeion BCex NOBEPXHOCTEN Harpesa.
OTBeT: OAHOKpPaTHbIM

24,

npOD,yKTbI CropaHua Tonnuea nocre so3gyxonoagorpesartesid Ha3blBakOT rasamMmu.
OrtBer: yxXogdawmmu.

25.

MepBoK cTaguelt NOArOTOBKU TBEPAOro TOMMMBA SABMsiETCS [0 MakcumarnbHOro pasmepa
yacTtuy 15-25 mm.
OTBeT: gpobneHune

26.

BTopol cTaguen noarotToBkM TBEPAOro TONMMBa sABNSETCA [0 MenbYanLlen yronsHom
NbIu (NbINENPUrOTOBIEHNE).
OTBeT: pa3mon

27.

B KoTnax Aons cxuraHus yrnen B KUNALWEM Croe npesanvpyeT cnocob Tennoobme-
Ha Mexay NpoAyKTaMu CropaHust Tonnmea U Tpyo TOMOYHbIX SKPaHOB.
OTBeT: KOHAYKTUBHbIN.

28.

OTnMuUTENbHOM 0COGEHHOCTL KOTIOB- YTUIM3aTOPOB ABMSIETCS OTCYTCTBUE yCTpOIi-
CTBa ANs CKUraHUsi TOMnmBa.
OTBeT: TONOYHOro

29.

TonoyHble 3KpaHbl, MOKPbITbIE OTHEYMOPHO Maccol C 3aKpensieHNeM ee Ha NPUBapPEeHHbIX K Tpybam
LuMnNax HasblBaloT
OTBeT: hyTepoBaHHbIMMU.

30.

[na obecneyeHns [OCTAaTOMHOIO NPOXoAa ra3oB Mexay Tpybamu B 30He ra3oBOro OkHa Ha Bbixoae 13
TOMKW pacnonararT paspexeHHble 0TBOAsALWME Tpybbl NMO0o pa3BoasT TpyObl 3aaHero akpaHa B 3-4 psi-
Oa. OTa KOHCTPYKUMS Nony4yuna HassaHue

OTtBeT: pecTOoH.

NMKg-4 - CnOCOBHOCTL y4acTBOBaTb B 3KCMJlyaTauumn 06 bEKTOB NpodecCUoHanbLHON AeATeNnbHOCTU

A (Ha BbIOOP OQHOrO NPaBUNBLHOIO OTBETA)

31. | 3oHa ymepeHHoro oborpeBa NpsIMOTOYHbIX MapPOBbIX KOTMOB COOTBETCTBYET TEMMepaType TOMOUYHbIX
ras3oB Ha BXOAE He Bbllle:
a) 850°C; 6) 950°C; B) 800°C.
32. | B NnpssMOTOYHBIX KOTMax KpaTHOCTb LIMPKYNSUMn paboyen cpepbl B TOMOYHbIX SKpaHax paBHa:
a)1 0) 2 B) 4
33. | B 6bapabaHHbIX KOTNax KpaTHOCTb LMPKYnaumMm paboder cpeabl B TOMOYHbBIX 3KpaHax paBHa:
a)1 6) 10-20
B) 4-8 r) 5-10
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34.

Mo Buay TennoBocnpusaTUSA NnaponeperpesaTenu 6biBatoT (BbibepuTe HenpaBuUnbHbIN OTBET):
a) KOHBEKTMBHbIE 6) KOHAYKTUBHbIE
B) paguaunoHHble r) nonypagvalmoHHble

35.

LLinpmoBkle naponeperpesaTenu nNo Buay TENNOBOCNPUATUS SIBMSIOTCS:
a) KOHBEKTMBHbIE ©) KOHAYKTMBHbIE
B) paavaunoHHble r) nonypaguauuoHHble

36.

BHewwHWiA 6GannacT TBEPAOro U XXMAKOro TOMMMBA COCTaBNAT CreayoLmne 3eMeHTbI:
a) Bnara u 3ona 6) kucrnopog u asot
B) 30/1a 1 a3oT r) BNara v KUCrnopoa

37.

BHyTpeHHWI 6GannacT TBepAoro 1 XnAKoro TonmnvMea COCTaBnsAoT CeayoLmne 3NeMEHTbI:
a) Bnara v Bogopog 6) kucnopop 1 asor
B) cepa v yrnepog r) BNara v kucropog

38.

K 0BbLMM TEXHUYECKMM XapaKTepPUCTUKaM TOMIIMB OTHOCUTCS:
a) 3011bHOCTb ©) rMrpoCcKONUYHOCTb
B) Temneparypa BOCM1aMeHEHS I) KOKCYEMOCTb

39.

K oM TEXHUYECKMM XapaKTepucTukam TOMIMB OTHOCUTCS:
a) rrpoCKONUYHOCTb 0) cepHMCTOCTb
B) Temneparypa BOCM1aMeHeHs I) KOKCYEMOCTb

40.

Bonee paHHee BocnnameHeHWe TBepAOro Tonnmea obecneynsaeTcs:
a) npu bonblemM coaepKaHUM NIeTy4Ynx BelecTB
0) NPy MEeHbLUEM COOEPXXaHUN NETYYMX BELLECTB

41.

CnocoGHOCTb ra30BOro TOMJMBA Bbi3blBaTb OTPABIIEHME HA3bIBAETCS:
a) TOKCUYHOCTLIO 0) 900BUTOCTbIO B) NpeaenbHOM KOHLEHTPaLMen

42.

Bo usbexaHne H1u3koTEMNEPATYPHOM KOPPO3UN MUHUMArbHas TeMnepaTypa BoAbl Ha BXOJe B CTanbHON
BOOOrPENHbLIN KOTenN npu paboTte Ha rase gomkHa ObITb HE HUXKeE:
a) 70 °C 0) 50 °C B) 60 °C.

43.

Jlis MakcUManbHO-3UMHET0 PEKUMA TeMIIepaTypa BOJbI B MOJAIOIIEM M 0OpaTHOM TPYOOIPOBOIAX MPHU pacueTe
BOJIOTPCHHBIX KOTJIOB PUHUMAETCS PABHOM:

a) 150 u 70 °C co0TBeTCTBEHHO

6) 130 u 70 °C cOOTBETCTBEHHO

B) 140 u 70 °C COOTBETCTBEHHO

44,

BbicoTa TOnoYHOM Kamepbl onpeaenseTcs:

a) ycnoBuAMM oxnaxaeHus TOMOYHbIX ra3os;
0) yCrnoBMSAIMM LUNAKOBAHUS HACTEHHbIX 3KPAHOB;
B) TEMNEpaTypon CXUraHus TONunBea.

45,

TonoyHble Kamepbl Ha3bIBATCHA OTKPbLITbIMU, €CAN TOMOYHbIN 06beM MeeT:
a) BepTUKanbHbIe NIIOCKUE CTEHbI;

6) BbICTYMbI BHYTPb TOMNOYHOIO 06BLEMA;

B) MEPEMBIYKY C Y3KUM NPOXOAOM.

46.

TeMHepaTypa ra3oB BONIM3WN HACTEHHbIX 9KpaHoB TOMNoYyHom KamMmepbl Mpu CXXUraHnn TBepaoro tTonsnea u
TBEpPAOM LnakoyaaneHun OormkHa ObITb HE BbilLe xapaKTepHoﬁ TeMmnepartypbl 30J1bl:

a) t,=1000...1200 °C

6) ta=8500...1000 °C

B) t4=1200...1300 °C

47.

[ns oGecneyeHns XUAKOro LunakoyaaneHuss Heobxoanmo, YToObl TeMnepaTypbl ra3oB Yy CTEH HWKHEN
YacTu TOMKU 1 B paiioHe noaa COCTaBrisfa 3Ha4YeHue:

a) t =1350...1550 °C;

6) t = 1200...1350 °C;

B) t = 1000...1200 °C;

48.

Kaknm obpasom pacnonaraloT NpssMOTOYHbIE TOPENK1 AN CKUraHusi TBepAabiX TOMNMB B Tonke? (Bbibe-
puTe HenpaBUIbHLIA OTBET)

a) TaHreumanbHoe;

0) BCTpeYHoE;

B) He UMeeT 3Ha4YeHus

49.

MpsAMOTOYHLIE MbINEBLIE TOPENKX B OTNIUYME OT BUXPEBbLIX rOpPenok obnaaatoT:
a) 6bonee BbicoKon TypbynusaLmen NnoToka;
6) 6onee HU3KOM TypOynM3aumnem NOTOKa.

50.

OkoH4aTenbHoe obpa3oBaHMe roptoyet CMECH NPU NCMOSNb30BaHMU MbINEBbLIX TOPENOK NPOUCXOONT:
a) B TONOYHOM Kamepe

0) B camom roperke

B) nepeg nogadyen B ropenky
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B (oTkpbITON POpPMBbI)

51. | EgvHas cuctema ra3oxofoB, obecneynBaroLLas nogady Bo3ayxa Yepes Bo3Ayxono4orpeBaTterb, ropes-
KV 1 TOMKY, a Takke, OBWKEHNe 06pasyowmnxcs NpogykToB CropaHus no rasoxogam KoTtna v yaaneHue
OXNaXAEHHbIX ra3oB B AbIMOBYIO Tpyby Ha3biBaeTCHA ra3aoBO34YyLLIHbIM KoTna.

OTBeT: TPaKToOM.

52. | Cuctema TArM KoTna, BKIoYaroLwas B cebs OyTbeBble BEHTUMNSTOPbI U AbIMOCOCHI, Ha3biBaeTCs
OTBeT: ypaBHOBELUEHHOMN

53. | PagmaumoHHbI naponeperpeBaTtesnb 6apabaHHOro NapoBoOro kotna obbl4HO 3aHMMaeT

TOMKMW.
OTBeT: NOTOJIOK.

54. | MNaponeperpeBaTeny KOTMNOB NpegHasHaveHbl 4ns MOCTYNaOLLErO B HEFO HACbILLEH-
HOro napa Jo 3afaHHON TemnepaTypbl.

OTBeT: neperpeBa

55. | Konn4yecTBo TennoTbl, KOTOPOE BbIAENSAETCA NpK cropaHumn 1 kr Tonnuea npu ycrosum, YTo obpasyoLm-
€Ccs Npu cropaHumn BogsiHble napbl KOHAEHCUMPYIOTCS M BO3BpaLLaeTCsl UX TennoTa KoHAeHcaUMmn HasblBa-
eTcs TENOTON CropaHusi.

OTBeT: BbicLUeNn

56. | Konm4ecTBO TeNNoTbl, KOTOPOE BbIAENSETCSA NPU NOMHOM CropaHumn 1 kr TOnnnBa 3a BbIMETOM TEMSOTbI
KOHOEHCaUMW BOASHbIX NapoB, Ha3biBaloT TENnoTON CropaHus.

OTBeT: HU3Wen

57. | HanvnaHwe n 3aTBepaeBaHve Ha TOMOYHbIX 9KpaHaxX pacnnaBrieHHbIX YacTul, 3051bl Ha3biBaeTCs

9KpaHOoB KOTa.
OTBeT: WaKkoBaHWEM

58. | OcrtaBLwwascs nocne BbiIxo4a neTyynx BelwecTB TBepaas 4acTb TONNMBaA, COCTOSALWAsA B OCHOBHOM M3 yr-
nepoga v MMHeparnbHOW YacTu Ha3blBaeTCs
OTBeT: KOKCOM

59. | TonoyHoe ycTponCcTBO, obecneumBaloLLee CKuraHMe Tonnuea B Buae 06beMHOro dakena ¢ pasnuyHon
€ro aspofMHaMUKON BHYTPU TOMOYHOro obbema HasbiBaeTcs
OTBeT: TONOYHOWN Kamepon

60. | B cdbopcyHKax ¢ MeXaHMYECKUM pacrblfiEHNEM UCTONb3yeTcs 3HEpPrusi CTpyn mMasyTa,
co3gaBaemasi Hanopom TOMMMBHOIO Hacoca.

OTBeT: KNHeTUYeckKas
3.2 CobecepnoBaHue (BONPOCHI K NpakTU4eckum paboTtam)
MKg-3 CnocobHOCTL aHaNM3MpPoOBaThb PeXUMbl paboTbl 06 bLEKTOB NpodeccuoHanbHOM ae-
ATENbHOCTU
Homep TekcT BONpoca
Bonpoca
61. Mepeyncnute OCHOBHbIE 3IEMEHTbI KOTEMLHOIO arperara
62. YTo OTHOCUTCS K BCoMOraTesribHoMy o60pyaoBaHUIO KOTNa
63. KakoBbl KOHCTPYKTUBHbIE CXEMbI BKIIOYEHNS NaponeperpeBartend B AbIMOBON TPaKT KoTna
64. MeTogbl perynupoBaHusa TemnepaTtypbl napa
65. OKOHOMaw3epbl U UX BKIKOYEHWE B NUTaTENbHbIE MarncTpanu
66. YTO Ha3bIBaE€TCA KPaTHOCTbIO LMPKYNALNK
67. B yem oTnn4me KOTNOB C €CTECTBEHHOWN LMPKYNAUMEn OT NPSMOTOYHbIX
68. HasHayeHne BOAOrpenHbIX KOTIIOB
69. OCcoBEHHOCTMN KOHCTPYKLMU U pacdeTa KOTIOB-YTUIM3aTOPOB
70. B yem 3akno4vaeTca NPOYHOCTHON pacyeT KOTeNbHOro arperata
71. MeTannbl, UCNOSIb3yEMblE B KOTIOCTPOEHUMN
72. Ycnosus paboTbl NOBEPXHOCTEN Harpesa
73. TemnepaTypHble peXxxMMbl paboTbl MOBEPXHOCTEN HAarpeBa KoTna
74. B yem 3akntodaeTcs BbIGOP M pacyeT TONOYHbIX YCTPONCTB AN CKUraHvs TBepaoro Tonnmea
75. B yem 3akntodaeTcs BbIGOP 1M pacyeT TOMOYHbIX YCTPOWCTB AN CKUraHns Xngkoro Tonnamea
76. B yem 3akntovaeTcs BbIGOP M pacyeT TONOYHbIX YCTPONCTB AN CKUraHus rasaoobpasHoro Tonnvea
MNMKg-4 - CnocoGHOCTbL y4acTBOBaTb B 3KCMJlyaTauum o6bLEKTOB npodeccmoHanbHon aen-
TeNbHOCTU
| 77 |B yem 0coBEHHOCTb a3pOAMHAMMKM KOTIOB C YPaBHOBELLIEHHOI TAroM
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78. B yeM ocob6eHHOCTb a3poaUHAMUKKN KOTOB No4 Hag4AyBOM
79. B yeM 0co6EHHOCTb a3pOAUHAMUKUN BbICOKOHAMOPHLIX KOTMOB
80. Kak npon3BogmMTCs 04UCTKA ObIMOBbIX Fa30B OT TBEPAbIX YacTuL,
81. Kak npon3BogmMTCs 04UCTKA ObIMOBbIX Fa30B OT ra3000pasHbiX BpeAHbIX MpUMecen
82. Kak BblbupaeTcs TaroqyTbeBOe YCTPOMCTBO KOTENMLHOroO arperara
83. Kakne KOHCTPYKLMUN 3NIEMEHTOB CUCTEMbI OYMCTKM AbIMOBLIX ra30B Bbl 3HAETE
84. Kakune TpeboBaHuUsi NpeabsaBnsTCs K KA4eCcTBY Napa
85. Kakne TpeboBaHuUsi NpeabsaBnsTCS K KAYECTBY NUTATENbLHOW BOAbI
86. CyLHOCTb pacyeTa NPOCTbIX U CIOXKHbIX KOHTYPOB LIMPKYNsALUM
87. B yeM cyLHOCTb TENNOBOro pacyeTa BO34yxonogorpesartens
88. B 4yeMm cyulHOCTb TENNOBOro pacyeTa 9KoOHOMan3epa
89. B 4yeM cywHOCTb TENNOBOro pacyeTa naponeperpesaTenst
90. B 4yeM CyLHOCTb rMapaBAnYecKkoro pacyeta KoTenbHOro arperata
3.3 CobecenoBaHue (3ayeT, aK3amMeH)
MKg-3 Cnoco6HOCTb aHaNU3npoBaTbh pPeXumMbl paboTbl 06BEKTOB NpoceccuoHanbHoOMn ae-
ATENbHOCTU
Homep TekcT BONpoca
Bonpoca
91. O6bLee ycTpOMUCTBO NApOBOro KOTna
92. KOHCTpyKUMSA NpSAIMOTOYHOW NapoBOW KOTen
93. [MapoBble KOTNbI C eCTECTBEHHOW LIMPKYNsLMEN
94, [MapoBble KOTNbI C NPUHYAUTENBHON LMPKyNaunen
95. CocTaB KOTemnbHOWM YCTaHOBKM, KpaTKoe OnncaHne ee 0CHOBHOIo o6opyaoBaHus
96. TonnMBONPUroTOBIEHNE TBEPAOIO TOMIMBA NPUPOSHOro rasa
97. TonnMBONPUrOTOBIEHUE XXUAKOrO TOMJIMBA NPUPOAHOrO rasa
98. PaboTta razoBo3ayLIHOro Tpakra KoTna
99. PacnpegeneHve gaBneHust B ra3oBo3gyLLHOM TPaKTe KOTENbHOW YCTAHOBKU NpU HagayBe
100. PacnpepeneHve pgaBneHus B rasoBO3gyLUHOM TpakTe KOTENbHOW YCTAHOBKM NPU ypaBHOBELLEHHON
Tare
101. MvkoBble BogorpenHble KoTrbl. HagHayeHne n obnactb NnpUMeHeHns
102. KOHCTPYKUUM KOTNOB 4118 CKUraHUs YImen B KUMsILLEM CIoe
103. YCTPOWCTBO KOTNa-yTunmsartopa
104. 3aBNCUMOCTL TEMNNOBOCTPUATUS paboyelt cpeabl OT Harpy3ku Ans paavaunoHHbIX U KOHBEKTUBHbIX
NoBEPXHOCTEN KOTNa.
105. KombuHMpoBaHHbIE NOBEPXHOCTW NaponeperpeBaTenen, 40N KOHBEKTUBHOMO U paguaunoHHOro Ten-
noobmeHa.
106. [MpuHUMNBI perynnpoBaHnga TemnepaTypbl napa.
107. BrpbickvBaoLwue napooxnagutenyu n Mecta ux YCTaHOBKN.
108. Myck napoBoro koTna B pabory.
109. MpuHUMNuanbHble NyckoBble cxema 6bapabaHHOro u NPSIMOTOYHOIO KOTJIOB.
110. TexHonorn4yeckas cxema napoBoro KoTna.
111. Ponb napoBoro koTna v naporeHepaTopa B CXemax TeMIoBbIX M aTOMHbIX 3NTIEKTPUYECKUX CTaHLUN.
112, XapaKTepuCTUKN OpraHM4Yeckoro Tonmea.
113. OCHOBHbIE TEXHOMOIMYECKNE CXEMbl N KOHCTPYKLUWSI SNIEMEHTOB CUCTEMbI TONNIMBOMOArOTOBKN U TOM-
n“BONOAaYMN.
114. MexaHn3M ropeHust opraHM4eckoro TonvBea.
115. TexHonorn4yeckne cxembl 3010yganeHnsa n KOHCTPYKUNS UX 9NEeMEHTOB.
MNMKg-4 - CnocoBGHOCTbL y4acTBOBaTb B 3KCMJlyaTauum o6bLEeKToB npodgeccnoHanbLHON aes-
TeNbHOCTU
116. KoHcTpykuuu v Buibl TOMOYHBIX 3KpaHOB
117. CxeMa 9KpaHOB MbUICYTOJIbHOI0 KOTJIA C €CTECTBEHHON IIUPKYIIUeH
118. CXeMbl SKpaHUPOBAHUS CTEH MPSIMOTOYHBIX KOTJIOB
119. Buas! naponeperpesateneit
120. KoHcTpyKk1inu KOHBEKTUBHBIX NTaponeperpenareneit
121. KoHcTpykuuu mupMoBbIX aponeperpesareneit
122. KoHcTpykuuu pagraliioHHBIX aponeperpesareneit
123. BopsiHble s5K0OHOMaN3epHI
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124. Y CTpOoHCTBO TPyOYaTOro BO3yXOMOOrPEBATEINsS

125. Y CcTpoHCTBO BpalalOIIErocst peréeHepaTHBHOIO BO3AYXONOA0rpeBaTes

126. KoTenpHOE TOMINBO U €r0 TEXHUUECKUE XapaKTEPUCTUKHI

127. Tennora cropanus ToIKMBa

128. OO0mye TeXHUYECKHE XapaKTePUCTHKU TOTUIHB

129. Bupas! 1 mpuHIUN AeCTBUS TOPENOYHBIX YCTPOUCTB

130. OuncTKa yXOoAsIIMX Ia30B OT BBIOPOCOB BPEAHBIX BEIECTB M KOHCTPYKIMS SJIEMEHTOB CHCTEMBI OUHCTKHU.
131. TemoBo# OaaHc KOTEIBHOTO arperara.

132. ITpuHIUI KOHCTPYHUPOBAHUsSI TOMOYHBIX KaMep KOTJa.

133. ITponecchl ¢ ra30BoM CTOPOHBI MOBEPXHOCTEH HAarpesa.

134. OcHoBHBIE IPO(UIIN [TAPOBBIX KOTJIOB.

135. TemnepatypHblil pexUM NOBEPXHOCTEH Harpesa.

136. Tenoruapasianyeckas pa3Bepka U THApoAMHAMUKA pabodel cpelibl B TOBEPXHOCTSIX Harpena.
137. BopHblii pexxuM KOTEIbHOIO arperara.

138. TpeboBaHust K KaUECTBY Iapa M MHUTATEILHON BOJIBI.

139. YcnoBusi paboThI MOBEPXHOCTEH Harpesa.

140. ITpuHIUIBI KOHCTPYUPOBAHUS KOTEJIBHOIO arperara.
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3.4 TemaTuka KypcoBOro npoekra

MNKg-3 CnocobHOCTbL aHanNM3npoBaThb PeXUMbl paboTbl 06bLEKTOB npodeccuoHanbHon aeaTenbHocTH, NMKg-4 - CnocoBHOCTL y4yacT-
BOBaTb B 3KCMJlyaTauum o6bEKTOB NpochecCMOoHanbLHON AeATeNIbHOCTU

3ajanue 715l BBINOJHEHUs KypCcoBOM paboThl o TeMe: « TenaoBoii MOBEPOUHbIN pacyeT KOTEIbHOW YCTAaHOBKM

Ne HaumenoBanue 0603Ha- Howmep Bompoca (BapuaHT - mocneanss mudpa mudpa 3a4eTHONH KHIKKN)

/1 [oKazarteJst 4eHUE 141 142 143 144 145 146 147 148 149 150

1. Tun napoBoro xoTna - JKBp-2,5- JKBp-4- JKBp-6,5- JKBp-10- JKBp-2,5- | IKBp-4- JKBp-6,5- | AKBp-10- | JKBp-2,5- | AKBp-4-

13T'M 13T'M 13T'M 13T'M 13C 13¢c 13¢ 13C 131IM 131IM

2. ITaponpousBoau- Dy, /4 45 7 11 18 2 3,5 55 8 4 6
TENb-HOCTh ~ KOTEJNb-
HOM

3. HaBnenne mapa B | P, MIla 1.4 1,4 1.4 1.4 1.4 1,4 1,4 1,4 1,4 1,4
OapabaHe KoTJIa

4, Hasnenune mneperpe- | P, MIla 1,2 1,3 1,3 1,3 1,2 1,2 1,2 1,2 1,3 1,3
TOTO WJIA HACHIIICH-
HOTO Tapa

5. Temmeparypa mepe- te, °C 240 260 260 260 240 240 240 240 260 260
TpeToro mapa

6. Temneparypa mnura- | iy, °C 100 100 100 100 100 100 100 100 100 100
TEJIbHON BOJIbI

7. Temmeparypa yxomsi- | ty, °C 120 110 110 125 130 120 110 110 120 125
IUX Ta30B

8. IIponyBka, B % oT p, % 4 472 4,6 4.8 5 55 4 472 4.6 48
Dk

9. Mapka Tornusa - Ta3 Mazyt Masyr cep- Ta3 Kamennsrit Bypsrit Kamennsiit | Kamennsiii | Kamennsiit | Kamennsiii

(ro3ompoBon MaJIo- HUCTBIH (ro3ompo- | yromb Ky3- yroJib yroiib Ky3- | yroiib 10- | YroJib J0- | YrOJb JIO-
VYpenroii- CEepHUCTHII BOJ YpeH- HEUKUH HEUKUH HEeLKHI HEUKHI HEUKUN
Yaxropon) rou- Mapku J{ Mapku I’ Mapku [] Mapku I’ mapku /[
Yxropon)
10. | Tun Tonkm - MIPHUHSATH MPUHSATH MIPHUHSATH MIPHUHSATH MIPHUHSATH MPUHSATH MIPHUHSATH MPUHSATH MPUHSATH MIPHUHSATH

4. MeToamnyeckme matepuanbl, onpegensarowme npoueanypbl oueHUMBaHUA 3HaHUW, YMEHUW, HaBbIKOB U (MNKU) onbiTa faen-
TeNnbHOCTU, XapaKTepuyrLwmx atanbl GopMMpPOBaHUA KOMMNETEHLUN.
Mpouenypbl OLEHMBAHMA B XOA4E M3YYeHUsT OUCLUNANHBI 3HAHWIN, YMEHUIN N HaBbIKOB, XapaKTepuaylLmx atanbl opMmMpoBaHms
KOMNETEHUNN, pernameHTUPYHTCS NONOXEHUSAMMU:

- M BIrYUT 2.4.03 MNonoxeHne 0 KypCoBbIX, 9K3aMeHax U 3a4eTax;
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- M BIrYWUT 4.01.02 lNonoxeHne 0 peNTUHroBOW OLIEHKE TEKYLLIEeN yCrieBaeMOCTH.
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5. OnucaHue nokasarenewn U KpUTEpPMEB OLleHMBAHUS KOMMNETEHUUM Ha pa3fiMyHbIX 3Tanax ux oopMmpoBaHusi, onUcaHue
LIKan oueHUBaHUA ANA KaXAoro pesynbTata o6y4YeHus

Pe3ynbTatbl 06y4yeHus no
atanam ¢popmMmupoBaHuA
KOMNeTeHUUNn

MpepmeT
OLEeHKMU

NMoka3aTenb
oL eHnBaHuA

Kputepum oueHnBaHus
cchpopMMPOBAHHOCTN KOMMETEHLUN

LLikana oueHnBaHusA

Akagemuye-
CKasl oLleHKa
unu 6annbl

YpoBeHb
OCBOEHMA
KOMNeTeHLun

MKg-3 CnocobHOCTb aHanNnM3npoBaTb PeXuMbl p

aboTbl 06beKTOB Npod)eccCMOHaNbHOW AeATEeNbHOCTH

3HATb: meToabl pacyeta nokasatenewn
(PYHKLMOHNPOBAHUSI 3NIEMEHTOB U CU-
CTEM TexHomnormyeckoro obopyaoBaHus
06bekToB NpodheccuoHanbHon aesTernb-

CobecepnoBa-
Hue (3K3aMeH)

BasoBble NpUHUMMBI
YHKLUMOHUPOBAHWS 3re-
MEHTOB U CUCTEM TEXHOJO-
rmyeckoro obopynoBaHusi
obbekToB npodeccuo-
HanbHOW OeaTenbHOCTH

Ob6yuvatowmiicsl  NMONMHOCTBIO  packpbll  coaepxaHue
0603HaveHHoW Tembl. [pMBOAUT COOTBETCTBYHOLLME
npumepsl. He genaet owmnook.

OueHka «5»

OcBoeHa (IMoBbI-
LLIEHHbIN)

OGy4atoLLmMiAca NOMNHOCTLIO Packpbin coaepkaHue 06o-
3HauyeHHol Tembl. [puMBOAUT COOTBETCTBYHOLME NpY-
mepbl. OfHako fenaeT oLwnGKu.

OueHka «4»

OcBoeHa (baso-
BbllA)

OOGyyaroLLMIAC MOYTM MOMHOCTBIO PacKpbIn codepika-
HMe 0G03HaYeHHON TeMbl. YNoTpebnseT pedkux cry-
Yasix npumepsbl. JonyckaeT oLwmnGKu

OueHka «3»

OcBoeHa (ba3so-
Bbll)

Ob6yuatowmiica He packpbln cogepxaHve Tembl. He
npuBoaMT npumepbl. JonyckaeT O4eHb MHOMO OLK-
BOK.

OueHKa «2»

He ocBoeHa (He-
[OCTaTOYHbIN)

OcBoeHa (6a30Bbli,

HOCTU 60% 1 Bonee NpaBuIbHbIX OTBETOB 3auteHo NOBILLIGHHbIiA)
Tect PesynbTtaT TecTMpoBaHus H (
e ocBoeHa (Hefo-
meHee 60% npaBuIbHLIX OTBETOB He 3auyTteHo HeA
CTaTOYHbIN)
BasoBble NpUHLMNbLI OYHK- | OByyaloLmiicst OTBETUN Ha BCE NOCTABMEHHbIE BO- OceoeHa (6a30Bbiit
LIMOHNPOBaHWS 3NIEMEHTOB | MPOChI UMW He Ha BCe BOMPOChI, HO B TeX, Ha KOTopble 3auTeHo NOBBILIEHHBIV) ’
CobecenoBa- | U CMCTEM TEXHOMOMMYECKO- | Aarn OTBET, He AONyCTMN OLWNBKK
Hue (saqer) ro obopyAoBaHNs 0BbeK-  ["Ofyyalowmiics OTBETUN He Ha BCE MOCTABNEHHbIE He ocBoeHa (Hefo-
TOB NPOHECCMOHANBHON | gonpockl M B OTBETE [ONYCTUN BONee NSATH OLIMGOK He 3auteHo CTATOUHbIN)
AesTenbHOCTU
Ob6yyaloLLMIACs akTMBHO y4acTBOBan B BbIMOSTHEHNM
paboTkl, nonyymn u obpaboTtan peaynbTaTbl 3KCNEpU- OcBoeHa
YMETb: paccuntbiBaTh nokasaTenu MeHTa, MpoaHanuanposan ux, gonyctun He Gonee 5 3a4TeHo .
PYHKUMOHNPOBAHNS 3SIEMEHTOB M CU- Cobeceposa- | YMmeHve pewatb NpUKNaa- | o\ cou g oraetax Ha BOMPOCHI Npu 3awuTe nabopa- (NOBbILLIEHHbIN)
HMe (3awuTa Hbl€ 3aa4K, BO3HMKAIO- 1 pab
CTEM TEXHONOrn4yeckoro obopyaoBaHust NDAKTAYECKON Me o xopy NPoheccuo- TOpHOM paboTh!
06bekToB NpocheccuoHanbHoi aeatens- | P p t «opy np OByyaloLnicst BBINOMHSN Ponb HabrioaaTens npu
HOCTU pabote) HarbHOM AGATEITLHOCTU | grinonHeHwn paGoThl, HE BHEC BKrnaaa B 06paboTky He 334TeHO He ocBoeHa
pe3ynbTaToB 3KCNEPUMEHTa, He 3almuTun nabopaTop- (HepoCTaTOYHBIN)

Hyto paboTy
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BNAOETb: HaBblkaMu pacdeTa nokasa-
Tenen PyHKUMOHNPOBAHNS 3NEMEHTOB U
cucTeM TexHonornyeckoro obopygosa-
HUA 06beKToB npodpeccnoHanbHOn Aes-
TENbHOCTU

KypcoBas
paboTa

Matepuansl kypcoBow pa-
00Thl, 3alWuTa

obyyatomincs Beibpan BepHy0 METOAUKY pacyeTa,
npoBer BEPHBIA pacyeT, NPeacTaBuil NOACHUTENbBHYHO
3anuncky B oobeme He meHee 35 cTp. popmata A4,
3amMeyYaHui Mo TeKCTy U 0PoOpMIEHN0 paboTel HeT,
rpaMoTHO 3aWwmTun paboty

OTtnnyHo

OcBoeHa (noBbl-
LLEHHbIN)

obyuatoLmniics Bbibpan BepHy0 METOAMKY pacyeTa,
npoBen BepHbIN pacyeT, NpeAcTaBuil NOSACHATENbHYIO
3anucky B obbeme He meHee 35 cTp. dopmata A4, HO
MMeLOTCS He3HaUMTeNbHblE 3aMeYvaHusi Mo TEKCTY U
odpopmneHunto paboTel, Npu 3awwmTe gonycTun He 6o-
nee 2-3 owmnboK Npu 0TBETE HAa BONPOCHI

Xopoulo

OcBoeHa (noBbl-
LLIEHHbIN)

obyuatoLmniica T BbIOpan BepHy0 METOAMKY pacyeTa,
npoBen pacyeT, Npe4cTaBui NOSICHUTENbHYIO 3anUCKy
B 06beMe He meHee 35 cTp. hopmata A4, Ho gony-
LeHbl He3HauuTeNbHble OWMOKM B pacyeTax, MMetoTcs
3Ha4MTenNbHblE 3aMeyaHusi Mo TEKCTY U OHOPMIIEHMIO
paboTbl, Npu 3awwmTe gonycTun He 6onee 5 owmbok
npu oTBETE Ha BONPOCH!

YpnoeneTsopu-
TenbHO

OcBoeHa (6a30BbIif)

obyuatoLmniica T BbIOpan BepHy0 METOAMKY pacyeTa,
npoBen pacyeT, Npe4cTaBu NOSICHUTENbHYIO 3anUCKy
B 06beMe He meHee 35 cTp. hopmata A4, HO UMeLDT-
€S 3HaUMTenNbHble OLINOKK B pacyeTax, 3Ha4YuTenbHble
3aMeyaHus no TekcTy n odopmneHnto paboTel, He
CMOT 3aLUTUTb NPOEKT

HeypnosneTtsopu-
TenbHO

He ocBoeHa (Hepo-
CTaTOYHbIN)

MKg-4 - CnocobHocTb y4yacTBOBaTb B 3KCMnyaTauuun o6beKkToB npoq)eccvaaanoﬁ AeATerNIbHOCTU

3HATb: mMeToabl M TexHU4eckme cpea-
cTBa WUCMNbITaHUA U ONArHOCTUKN OOBbEK-
TOB NpodeccnoHanbHOM OeATeNbHOCTM

CobecepnoBa-
HWe (3K3ameH)

BasoBble meToapl 1 TeX-
HUYeckne cpeacTaa ucnbl-
TaHWM N AMarHOCTUKN 00b-
€KTOB NpodeccrMoHanbHom

OedaTenbHOCTH

OBbyyaroLmiics MOMHOCTBI0  packpbinl - codepkaHue
0603HayeHHon Tembl. MpUBOAUT COOTBETCTBYOLLME
npumMepsl. He genaet ownGoK.

OueHka «5»

OcBoeHa (lMoBblI-
LUEHHbIN)

OGyyaroLmIncs NOMTHOCTLIO PacKpbI cogepxaHe 060-
3Ha4YeHHOW Tembl. MpMBOAMT COOTBETCTBYHOLLME MpU-
mepbl. OfHako genaeT owmnbKku.

OueHka «4»

OcBoeHa (Ba3so-
Bbll)

OGyyatoLmMiica NoYTH MOSHOCTBID PacKpbIn CoAepXa-
Hue 0GO3HauYeHHOW TeMbl. YNoTpeGnsieT peakux cry-
yasx npumepbl. fonyckaeT ownGku

OueHka «3»

OcBoeHa (baso-
BbllA)

OOGyyawLwuinics He packpbin cogepxaHve Tembl. He
npvBOAMT npuMepsbl. [lonyckaeT o4YeHb MHOro OLUK-
OOK.

OueHka «2»

He ocBoeHa (He-
[0CTaTOYHbIN)

Tect

PesynbTaT TECTUpOBaAHUS

60% v bonee NpaBuIbHBIX OTBETOB

3auTteHo

OcBoeHa (6a30BbIiA,
NOBbILLEHHbIN)

meHee 60% npaBuIbHbIX OTBETOB

He 3auTteHo

He ocBoeHa (Hepo-
CTaTOuHbIN)
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CobecepnoBa-
Hue (3a4eT)

BasoBble MeToabl U Tex-
HUYeckne cpeacTaa Uchbl-
TaHWUN U ANarHOCTUKN 06b-
€KTOB NpodeccrMoHanbHom

OeAaATenbHOCTH

O6yvatoLmmnca oTBeTUN Ha BCe NOCTaBMNEHHbIE BO-
NpPOCbI UK HE Ha BCE BOMPOChI, HO B TEX, Ha KOTOpble
Aan oTBeT, He AOMNYCTWI OLWNBKN

3a4yTeHo

OcBoeHa (6a30Bbli,
MOBbILLEHHbIN)

O6yqa|ou4vu7|c9| OTBETUT HEe Ha BCe MNOCTaBJiIE€HHblIe
BOMPOCHLI 1 B OTBETE A0MNYyCTUn 6ornee naTn ownbok

He 3auTteHo

He ocBoeHa (Hepo-
CTaTOuHbIN)

YMETb: ob6ecneynBaTb cobntogeHue
TpeGoBaHU OxpaHbl TPYAa, TEXHUKU
6e3onacHOCTU U 3Konoruyeckorn 6es-
onacHocTu

CobecenoBa-

Hue (3awwmTa

npakTn4ecKom
paboThbl)

YMeHue NpuMeHsITb MeTo-
Obl 1 TeXHUYeckune cpea-
CTBa UCMbITAHWN U AnarHo-
CTukn o6bekToB npodpec-
CUOHanbHOW AeAaTenbHo-
cTn

Oby4aloLLmIACs akTMBHO y4acTBOBas B BbIMOSTHEHNM
paboTkl, nonyymn n obpaboTtan peaynbTaTbl 3KCNEpU-
MeHTa, NpoaHanuanposan ux, gonyctun He Gonee 5
olwmnbok B OTBETaX Ha BONPOCHI Npu 3aLumTe nabopa-
TOpHOW paboThbl

3a4yTeHo

OcBoeHa
(noBbILWEHHBIN)

Ob6yyatowuiics BbINONHAN porb HabnogaTens npu
BbINOMHEHUN paboTbl, HE BHEC Bknaaa B 06paboTky
pe3ynbTaToB SKCNepUMeHTa, He 3almuTun nabopaTop-
Hyto paboTy

He 3a4TeHo

He ocBoeHa
(HepocTaToYHbBIN)

BINAOETb: HaBblkamy cobntoaeHus
TpeboBaHU OXpaHbl Tpyda, TEXHWUKK
0es3onacHOCTM U 3Kororndeckon 6es-
onacHocTH

Kypcosasi
paboTa

MaTtepwuans! kypcoBow pa-
00Thl, 3awWmTa

Ob6yuatowuiica BbiGpan BepHyl0 METOAUKY pacyeTa,
npoBen BepHbIN pacyeT, NpeAcTaBusl NOSCHATENbHYIO
3anucky B obbeme He meHee 35 cTp. bopmata A4,
3aMeYaHuin No TekcTy n ocpopmneHunto paboTel HeT,
rpamMoTHO 3awmTmn paboTy

OT1nuyHo

OcBoeHa (NoBbl-
LLEHHbIN)

Ob6yuatowuiica BbiGpan BepHyl0 METOAUKY pacyeTa,
npoBen BepHbIN pacyeT, NpeacTaBuil NOSCHATENbHYIO
3anucky B obbeme He meHee 35 cTp. doopmata A4, HO
MMELOTCS He3HaUMTeNbHble 3aMeYvaHusi Mo TeKCTY 1
odpopmneHunto paboTel, Npu 3awwmTe gonycTun He 6o-
nee 2-3 owmnBOK NpM OTBETE Ha BONPOCHI

Xopoulo

OcBoeHa (noBbl-
LLIEHHbIN)

O6yuatowuincs T Bbibpan BepHY0 METOANKY pacyeTa,
npoBern pacyeT, NpeacTaBus NOSICHUTENBHYIO 3anucKy
B 06beMe He meHee 35 cTp. hbopmata A4, Ho gony-
LLIeHbl HE3HauMTENbHbIE OLUMOKM B pacyeTax, UMetoTcst
3HauYUTENbHbIE 3aMeYaHunsl MO TEKCTY U 0POPMIIEHUIO
paboTkl, Npu 3awmTe AonycTun He 6onee 5 owmbok
npv OTBETE Ha BOMPOCHI

YpnoeneTsopu-
TenbHO

OcBoeHa (6a30BbIif)

O6yuatowuincs T Bbibpan BepHY0 METOANKY pacyeTa,
npoBern pacyeT, NpeacTaBui NOSICHUTENBHYHO 3anmncKy
B o6beme He meHee 35 cTp. popmaTa A4, HO UMetoT-
Cs1 3HaYMTenNbHbIE OLUMGOKM B pacyeTax, 3HauuTernbHbIe
3ameyaHus Nno TeKCTy u ohopmIieHno paboThl, He
CMOT 3aLUTUTb MPOEKT

HeyposneTtsopu-
TenbHO

He ocBoeHa (Hepo-
CTaTOYHbIN)
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