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1. HEJIX OCBOEHUA JTUCHUIIJIMHBI

enstMu ocBOEHUST TUCITUILIMHEI SBJISETCS (POPMUPOBAHKE Y OOYUAIONTUXCS OMPENCICHHOTO
OOII (1. 6. O6meit xapakrepuctuku OOII) cocTaBa KOMIETEHIIUN 711 TTOATOTOBKUA K MPOQEeCcCcHo-
HAJIBHOM JIESITEIbHOCTH.

Kon xom- Pe3yabTaTsl CocraBisiiolue pe3yJbTaTOB 0CBOEHHS (IECKPHUITOPbI KOMIIETEHI[UI)
HawnmenoBanue kom-
TeTeHIH e OCBOCHHS
ooI Kon HaunmenoBanue
Burazeer onmbIToM 000OCHOBaHMS MPOEKTHBIX PELICHUN MPH pa3pa-
TK(Y)-3.B1
00TKe TermosHepreTHdeckoro obopynosanus TOC
YMeer OOBACHATH BIUSHUE YCIOBUH PabOTBI TEILIOIHEpreTHYe-
TIK(Y)-3.V1 ckoro obopynoBanust TOC Ha NpHHEMaeMble KOHCTPYKTHBHBIC
pereHus
CrocobHocTs yuacTBo- MK(Y)-3.31 3HaeT KPUTEPHH BHIOOpA MPOCKTHBIX PEIICHUH IPH CO3JaHHU
BaThb B IPOBEICHUH ’ TOC 1 ux 060pyaOBAHHUS
HPE/IBAPUTEIIEHOTO

TEXHUKO-
P14 Braneer ombITOM MCHONB30BaHUS OCHOBHBIX 3aKOHOB U YpaBHE-
KOHOMHYECKOro 060c-

TIK(V)-3 TIK(Y)-3.B2 HUH IpOLECCOB, MPOUCXOAAIIMX B TEIJIOHEPreTHYECKUX YCTa-
HOBAHUSI IPOEKTHBIX HOBKAX

pa3paboTOK YHEProoOb-
€KTOB H MX 3JIEMEHTOB
10 CTaHJAPTHBIM METO- MK(Y)-3.Y2

JTUKaM

YMeeT IpUMEHATh METOMUKH U aITOPUTMBI UL pacdera CXeMbI U
TerIodHepreTuyeckoro odbopynosanus TOC

3HaeT 3aKOHOMEPHOCTH IIPOLECCOB, IPOHCXOIAIINX B 000pyI0Ba-

TK(¥)-3.32 HuK TOC U 371eKTPOCTAHLUH B LIEIOM

3HaeT pacyeTHble M TpadUYEeCKHe METOABl ONPEIENICHHUS OITH-
TIK(Y)-2.39 MaJIbHBIX NapaMETPOB HACTPOMKHU PETyIATOPOB, OLICHOK KauecTBa
paboThl aBTOMATHYECKHUX CHCTEM PETyJIMPOBaHUS

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII

JlucuuIuinHa OTHOCUTCSI K BAPUATHBHON YaCTH MEXAUCIUIUIMHAPHOTO MPO(eCcCHOHATBHOTO
MOJYJIS Y9€OHOTO IIaHa.

3. INIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE

[Tocne ycnenHoro ocBO€HUs JUCIUILTUHBL 0yayT chOpMUPOBAHBI PE3YyIbTaThl O0yUEHUS:

ILnanupyeMble pe3yIbTaThl 00yUeHHs N0 JUCHUILINHE
Komnerenuus
Kox HaumenoBaHue
P11 OOBICHATh (PU3NIECKYIO CYTh MPOIECCOB B MapONPOU3BOIANINX ycTaHOBKax TOC u
MK(Y)-3
ADC
P/12 Vcnonp30BaTh OCHOBHBIE 3aKOHBI €CTECTBCHHOHAYYHBIX M MAaTEMaTHUECKUX IHCIH-
IUTHH JIJIT MOJETTUPOBaHUs W aHanu3a paboThl MapoNpor3BOIAIHMX YCTaHOBOK TOC u TIK(Y)-3
ADC
P13 Bramers mepBHYHBIMH HaBBEIKAMH IPOCKTHPOBAHUS MapOIPOU3BOAANINX YCTaHOBOK
MK(Y)-3
TOCu ADC
4. CTPYKTYPA U COAEPKAHUE JUCHHUITJIUHBI
OcHoBHbBIC BH/IbI Y4eOHOH 1eATeJbHOCTH
Dopmu i
OpPMHPYeMBbIii Obbem
Pa3gennsl nucouUIINHBI pesyIbTar Buanbl yueGHo AeTeIbHOCTH BpPEMeEHH
o0y4eHHUs MO u ’
AUCHHUTIIIHHE )
Pazgen 1. DHeprerndeckoe TOMBO U A Pek- P/l Jlexunu 4
TUBHOCTH €T0 UCTIONB30BaHMs. OCHOBBI TEO- [pakTuyeckue 3aHATHS 2
pHH TOpPEHUSI. JlabopartopHbie 3aHsATHSI -




CamocTositensHas paboTa 36

Pazgen 2. KoHCTpyKIuSt TOIIOYHBIX KaMep. P12, P/13 Jlexuuu 4
OcobeHHOCTH TEII000MEHA B TOIKE [TpakTH4yeckue 3aHATHA 4
JlabopaTopHbIe 3aHATHS -
CamocTositensHas paboTa 46
Paznen 3. KommnoHoBka, ycioBus pabOThI U P12, P/13 Jlexuuu 4
METOBI pacueTa MOBEPXHOCTEH HarpeBa [IpakTryeckue 3aHATHS 4
JlabopaTopHbIe 3aHATHS -
CamocrosiTenpHas paboTta 46
Paznen 4. Dkcrutyaranys mapoBbIX KOTJIOB Pl12, P/13 Jlexunu 4
[IpakTuueckue 3aHsITHs 4
JlaGopaTopHble 3aHATUS -
CamocrosiTenpHas paboTa 46
Pazgen 5. [Taporenepatopsr ADC Pl12, P/13 Jlexunu 2
IIpakTrueckue 3aHsATUS -
JlabopaTopHbIe 3aHATHS 4
CamocrosTenpHas paboTa 42

Conep:xaHue pa3iesioB UCHUIIHHBI:

Pa3znea 1. JHeprernyeckoe TOIIMBO M 3P PeKTUBHOCTH €ro ucnoab30BaHuss. OCHOBBI TEOpUH
ropeHust

Coodeprcanue 1eKUUOHHBIX 3AHAMUIL

[TpuHIMNHATBHBIE CXEMBl MAPOTYPOMHHON 3JIEKTPOCTAHIIMM HAa OPraHMYECKOM U SACPHOM
toruBe. Ha3HaueHne U poiib KOTEJIBHOIO arperara M MnaporeHeparopa B TEXHOJIOTHYECKOH cxeMme
TOC n ADC.

DHepreTudeckoe TommBo. OpraHuyecKoe TOIJIMBO U €r0 PEeCypChl. DJIEMEHTAPHBIA COCTaB
ToruuBa. [lepecuer aeMeHTapHOro cocraBa TOILIMBA € OJHOM MacChl Ha Ipyryro. Termiora cropaHus
TOIUIMBA; BbICIIAsl, HU3ILAS; METOJbl MX ONpEAETeHUs. YCIOBHOE TOILIMBO. BbIxox seTyumx Be-
miectB. CBOMCTBa TBEPIOIO TOPIHOYEro OCTaTKa. BiausHue JeTyuynx BELIECTB Ha BO3HMKHOBEHHME U
pa3BUTHE FOpeHHs. XapaKTepPUCTHKU TOIUIMBHOrO Oainacta. MuHepanbHas 4acTh TOIUIMBA. TexHo-
Joruyeckas M KOJUIOMAHAsl BIAXHOCTH ToIuiMBa. Cepa B TomuBe. TeXHUYECKHE XapaKTEPUCTUKU
HHEPreTUYECKUX TOIUIMB (TBEPAOTO, XKMIKOTO M razoodpasHoro). IIpuBeneHHbIe BIaXKHOCTh, 30JIb-
HOCTh U CEPHHUCTOCTh TOIUTUBA. VX BiusHUE HA pabOTy KOTEIbHON YCTAaHOBKH U 3arps3HEHUE OKpY-
xaromeit cpenpl. Kimaccudukanus u MapkupoBka TorarBa. OCHOBHbIE MECTOPOXKAECHUS UCKOMAEMBIX
TOIUIMB. DHEPrOTEXHOJIOTUYECKOE UCII0JIb30BAHUE IHEPTETUUECKHUX TOIIUB.

MarepuanbHblil OaslaHC Mpolecca TOPEHUs; TEOPETUYECKH HEOOX0IMMOE KOJIMUYECTBO BO3/Y-
xa. Koappunuent n3dpitka Bozayxa. CoctaB u 00beM MPOAYKTOB CropaHusl. Y paBHEHHUS ITOJHOTO U
HenosJHoro ropenus. Onpenenenue ko3¢ duiueHTa n30bITKa 0 ra30BOMY aHAJIN3Y. DHTAIbINS MIPO-
IYKTOB CTrOpaHHs W BO31yxa, Ux pacueT. OOumiee ypaBHEHHE TeIuioBoro OanaHca. Pacmonaraemoe
temo. Temnora, 3aTpayeHHasi Ha Mpou3BOACTBO napa. Pacxoxn Tormmea u KIII maposoro kotna. Co-
CTaBJIAIOIINE TIOTEPh TEIUIOTHI U UX aHaIU3. MEeTo/bl ONpeaeIeHNs XUMUYECKOTO U MEXaHUYECKOTO
HezokoroB. OnpezeneHne NPUCcOCOB B Ia30Xo0/bl KoTiia. BiausHue koa¢pdunuenta n30biTka Bo3ryxa
Ha notepu Tera. OCHOBBI MPOBEJCHUS OaTaHCOBBIX UCTBITAHUN MapoBOro Koriaa. OCHOBBI KHHETHU-
KM XMMHUYECKHUX peakluuil. MexaHu3M ropeHus TBEpJOoro, ra30Boro, XHUAKOro Tomims. Kunernueckast
u nup¢dysnonHas obmactu ropeHus. BocmiiameHeHne TOIUIMBHO-BO3AYIIHOM cMmecH. Temmeparypa
BocmiamMeHeHus. OpoHT ropeHus. VIHTEHCUBHOCTh BBITOpaHUS TOILIMBA. OCOOCHHOCTH CHKUTAHMS
’KHJIKOTO, TBEPJIOTO U Ta3000pa3HOT0 TOILIMBA.

Cooeporcanue npaKkmuuecKux 3aHAmMuIl

Pacuets! ¢ TormuBoM. OnipesienieHne 00beMOB U SHTAJIBIIMNA BO3/1yXa U MPOAYKTOB CTOPAHHUS.

Cooeprcanue camocmoamenvHoil padoomol

DHepreTuyeckoe TOmMBo. OCOOEHHOCTH U KOHCTPYKTHBHOE O(OpMIIEHHE KOTEIBHBIX arpe-
raToB.

3



Pasznen 2. Koncrpykuusi Tono4HbIX kamep. Oco0eHHOCTH TeNn1000MeHAa B TONKe

Cooeporcanue NeKYUOHHBIX 3AHAMUIL

TennoBble XapaKTepUCTUKH HACTEHHBIX dKpaHoB. [lagaronuii u 3¢ HeKTUBHBIN TEIJIOBOM T10-
ToK. KoaddurmeHT TernoBoit 3phEeKTUBHOCTH U €r0 CBSA3b C BUJIOM C)KMTAeMOTO TOIUIMBA. Y TIOBOMH
kod(ppuimeHT skpana. YCIoBHBIN KOAI(DPUITMEHT 3arps3HeHUsT dKpaHoB. CTENeHb SKPaHUPOBAHUS
TonkH. M3myuatensHas ciocoOHoCTh (akena. Ternoas 3¢dekTuBHOCTD 3kpaHoB. Bri6op Temmepa-
TYpBI Ta30B Ha BBIXOJE W3 TOMOYHOM Kamephl. Pacder TerminooOMeHa B TOmouHON Kamepe. JIyducThiit
TEII000MEeH B ra3oxojax komia. KonBekTuBHbIN TerioooMeH. KoaduimenTts! Termnonepeaayn 1is
3MEEBHUKOBBIX TTOBEPXHOCTEH M BO3IyXOMOAOTpeBaTeneil. BrIOOp onTHManbHON CKOPOCTH MPOTYKTOB
CropaHusi B KOHBEKTHUBHBIX ra30X0/1ax. 3a/1a4i KOHCTPYKTOPCKOI'O U MOBEPOYHOTO Pacy€TOB MAPOBO-
ro koria. [lociaenoBaTenbHOCTh KOHCTPYKTOPCKOTO pacuera. PacmpezneneHue TEmIOBOCHPUSATHN
MEXIy TOBEpXHOCTAMHU HarpeBa. OCOOEHHOCTH pacrpeneNeHus] TETIOBOCTIPUSATHI B TIPSIMOTOYHBIX
KOTJIaX TOKPUTUYECKUX U CBEPXKPUTUUYECKUX MapaMeTpoB. [locienoBaTebHOCTh MOBEPOYHOTO pac-
yeTa MapoBOro Kotiaa 6apabaHHOTO U MPSIMOTOYHOTO.

[IpuHIMNMATBHBIE CXEMbl CXKUTaHHS TBepAoro TomiauBa. CBoOIlCTBA M XapaKTEPUCTUKHU
YTOJIBHOM MBUTH. 3aKOHOMEPHOCTH pa3zMosia. CXeMbl NbLICIPUTOTOBICHUS: LICHTPaIbHasl, UHIUBHUIY-
anbHasg (C OPSIMBIM BAYBAaHUEM TMBUIM, C MPOMEXKYTOUHBIM OYHKEpOM, C Pa30MKHYTOH CHCTEMOil
Cymiku). BrnusiHue XapakTepuCcTHK TOIUTUBA HA BBHIOOP CUCTEMBI MBUICTIPUTOTOBICHUSA. KOHCTpYKITHS
MEJIBHUIL IJIs pa3MoJia YIiist. DJIEMEHThl CUCTEM MPUTOTOBIICHUS TbUTH. BO3aylIHBIN U TEII0BO# Oa-
naHc meiiecucTeMbl. Cylika TBIMOBBIMH Ta3amMH. BeIOOp ONTHMAalbHOM CTETEHU pa3MoJia TOTUIMBA.
[ToaroroBka kK CKMTaHMIO KUJKOTO U razoo0pazHoro torumBa. OcHoBHbIe TpeboBanus [1Th mo skc-
TUTyaTaliy MBUICTIPUTOTOBUTEIBHBIX YCTAaHOBOK.

KoHcTpyKIKs TOMOYHBIX Kamep ra3oMa3yTHBIX MapoBbIX KOTIOB. ['openouHble ycTpoiicTBa U
uX pa3melieHue. Bo3nymiHbie perucTpsl. 3anaibHble ycTporcTBa. OCHOBBI pacdera ra3oBbIX Trope-
70K. CxeMbl paclbUIeHUs )KUKOTO TOIUIMBA. THIBI Ma3yTHBIX (OPCYHOK. ['openku Ma3yTHbIE, KOM-
OMHHMpOBaHHBIE, Ta30Ma3yTHbIC. PacueTHbIE XapaKTePUCTUKH TOMOYHBIX Kamep. Bompockl akcrutya-
TallMu U pekuMa padoThl: Mayble U30BITKH BO3/AyXa, UCIOJIb30BAHUE MPHUCAIOK, PEUUPKYISALUN Tra-
30B. CTymeHuUaToe CXKUTaHHWE KaK CPEJCTBO CHUIKCHHs BBIOPOCOB OKCHIIOB a30Ta. PerymmpoBaHue
TOPEHUS B Ta30Ma3yTHHIX TOMKaX. TeXHUKa 0€30MacHOCTH Ha razomMa3yTHeIX TOC.

Cxema TOMOYHBIX KaMep ISl CKUTaHHs TBepAOro ToruinBa. OCHOBHBIE XapaKTEPUCTUKH TO-
MOYHBIX Kamep. TUIbl rope’aoyHbIX yeTpoicTB. [IpuMeHsieMble CKOPOCTH MEPBUYHOIO U BTOPUUHOTO
Bo3/1yxa. OCHOBHbBIE pacueTHbIE MapaMeTpbl TONKHU. CXeMbl pacloI0KEeHUsI TOPEJIOK Ha CTEHKaX TO-
MOYHOI Kamepbl U UX ocoOeHHOCTU. KOHCTpyKTHBHOE 0(OpMIIEHHE KaMEPHBIX TOMOK C TBEPIbIM U
KUJKUM [UTaKoynajaeHueM. TOMKH ¢ BepTUKaIbHBIM BUXPEBBIM (hakenoM. CyIHOCTh ITUKIOHHOTO
METOJIa CoKUTaHUs TOIUIMB. L{MKIIOHHBIE TONKHU M MPEATONKH. TONKHU C KUMSIIKUM cioeM. Perymupo-
BaHWE TOPEHHS TPU CXKUTAHUU KHUAKOTO, TBEPAOTO U ra3000pa3Horo toruiuBa. ConocTaBUTEIbHBIN
aHaJIN3 Pa3JIMYHbIX TOMIOYHBIX Kamep.

Cooeporcanue npakmuueckKux 3aHAmMul

TennoBoii 6ananc KOTJIa U ONpeAeNIeHUEe YaCOBOI'O Pacxo/1a TOIINBA.

Cooepotcanue camocmoamenbHoil padomol

TemnooOmMeH B moBepXHOCTSIX HarpeBa. KOHCTpyKLIHMH TOIMOYHBIX KaMep U TOPEIOYHBIX
ycTpoicTB. CUCTEMBI MBLIETPUTOTOBICHUSI.

Pa3nea 3. KomnonoBka, ycinoBusi padoThbl 1 MEeTOABI pacyeTa NOBEPXHOCTelN HArpeBa

Coodeprcanue 1eKUUOHHBIX 3AHAMUILL

OcHoBHbIE TTPOGUIH MAPOBBIX KOTIOB M UX OCOOEHHOCTU. BiusHUE THIIA, MOITHOCTH U pe-
x)uMa pabotsl TOC Ha KOHCTPYKIIHMIO MAPOBBIX KOTJIOB. KOHCTPYKTHUBHBIE U KOMIIOHOBOYHBIE peEIlie-
HUSI COBPEMEHHBIX MapOBBIX KOTJIOB. [IpMHIIKUI KOMIOHOBKHM MOBEPXHOCTEW HArpeBa mo XoAay IMpo-
OyKTOB cropanusi. CocTaBieHHE TEIJIOBOW CXEMBbI MMApOBOro KOTa. Pacmpenenenue TemaoTbl MexXay
MMOBEPXHOCTSIMH HarpeBa KoTja B 3aBUCUMOCTH OT ITapaMeTpOB Mapa.
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[TapooOpa3yromue MoBepXHOCTH NPSIMOTOYHBIX U OapabaHHBIX KOTI0B. KOMIOHOBKA TOMOY-
HBIX KpPaHOB 0apabaHHBIX U MPSAMOTOYHBIX KOTJIOB. THIIBI SKPAaHOB: CXEMbl HABUBOK; JIByXCBETHbIE
sKpaHbl. CXeMbl BKIIOYCHHUS TTaHENIeH 3KPAaHOB; YCIOBUS UX pabOThl. THIIBI TOMMOYHBIX SKPAHOB MPH
CBEPXKPUTHUYECKOM JaBI€HUU. MeTOIbl MOBBIIICHNUS HAJEKHOCTH TOIIOYHBIX IKPAHOB MPSIMOTOYHBIX
KOTJIOB. ['a301IOTHBIE SKPaHBbI, YCIOBUS MX paOOTHl M MEpbI, MOBBIIAIONINE UX HAJACKHOCTh. Omu-
MOBaHHbIE KpaHbl, 00JIACTH UX MPUMEHEHHMs], TeMIepaTypHblii pexxuMm. HakapkacHas u HatpyOHas
00MYpOBKa TOITOYHOW KaMephbl.

[TaponeperpeBarenu M ux KiaccuUKanus. 30HbI pa3MEIIEHUs NEPBUYHOTO U BTOPUYHOTO
naporneperpesareneid. YcnoBus paboTsl MeTaiuia Tpyo. KOHBEeKTHBHBIE U paJiMallMOHHBIE Maporepe-
rpeBareiu, ux KOHCTpykTuBHOe odopmienue. LllupmoBsie mapomneperpeBaTenu, KOMIOHOBKA Mapo-
neperpeBaresieil U BIUsSHUE Ha Hee MapaMeTpoB Mapa. Y cioBus paboThl aponeperpenaresieii u Me-
TO/IBI MOBBIIEHUSI HAJISKHOCTH. OCOOEHHOCTH BBINMOJIHEHUS IPOMEXKYTOUHBIX MMaporeperpeBaTeiei.
PerynupoBouHble XapaKTEpUCTHKH Iaporeperpesarencii. MeToasl peryiaupoBaHusl TeMIIEpaTypbl
MIEPErpeToro napa NOBEPXHOCTHBIMU U BIPBICKUBAIOIIMMHU ITAPOOXIAAUTEISIMH.

HuskoremneparypHble oBepxHOCTH HarpeBa. OfHO- M IBYXCTyIE€HYaTas KOMIIOHOBKAa HU3-
KOTEMIIEpaTypHBIX [TOBEPXHOCTEN HarpeBa. Pacnpenenenne teMneparypHbIX HAOpoB. THITBI 3KOHO-
Maif3epoB U ux pazMernieHue. MHTeHCHpHUIMpOBaHHBIE TOBEPXHOCTH HArpeBa M YCIOBUS UX pPaOOTHI.
Knaccudukanus Bo3ayxonogorpeBareneil; KOMIIOHOBOYHbIE perieHus. Harpes Bo3ayxa ¢ mpumMeHe-
HUEM TNPOMEXYTOYHOTO TEIUIOHOCHTENS. PereHepaTtuBHbIE BO3IyxomojaorpeBarenu. Boibop tuma
Bo3ayxomnoaorpeBatens. KomOMHMpOBaHHBIN MOAOTPEB Bo3ayxa. Koppo3usi moBepxHOCTEH Harpena
U METOJbl MOBBILIEHUS KOPPO3UNHONW CTOMKOCTH. OUMCTKAa KOHBEKTHBHBIX ITOBEPXHOCTEH HarpeBa.
Mexanu3m 00pa3oBaHUsl OTJIOKEHUW. AOpa3sHBHBIM W3HOC KOHBEKTHBHBIX IMOBEPXHOCTEH. Y CIIOBUS
paboThI MeTasIa 3JIEMEHTOB MApOBOT0 KOTJa. PacueT Ha MPOYHOCTh. DKCIUTyaTal[MOHHBIA KOHTPOIb
3a METAJIJIOM.

Cooeporcanue npakmuueckKux 3aHAmMul

TernoBble pacdyeTsl paJualMOHHBIX, MMOIYpPaAUalMOHHBIX U KOHBEKTHBHBIX MapoleperpeBa-
Tened. PacdeTsl HU3KOTEMIIEPAaTYpPHBIX IOBEPXHOCTEH HAarpeBa.

Coodeprcanue camocmoamenvHoil padoomol

N3ydyenue nureparypsl MO0 KOHCTPYKIMSIM TONOYHBIX KaMmep dHepreTudeckux KotioB TOC,
WX TOBEPXHOCTEH HArpeBa, TOPEIOYHBIX YCTPOUCTB. KOMIIOHOBKA M yCIIOBHS paOOTHI MMOBEPXHOCTEH
Harpesa. Merasuibl MapoBBIX KOTJIOB.

Pa3nes 4. DxcnnyaTanus napoBbIX KOTJIOB

Cooeporcanue NeKYUOHHBIX 3AHAMUIL

3amaun BOAHOTO pexuMa. BomHbIl pexxuM OapabaHHBIX KOTJIOB. METO/IbI BRIBOJIA IIPUMECEH
n3 1ukia Ha TOC. BonHbI peskuM NpAMOTOYHBIX KOTJIOB (I'MApa3uHHO-aMMHUAYHbIN, HENTPaIbHBIN,
KOMIUICKCOHHBIH). be3HakumubIil BOAHBIN pekuMm OapabaHHBIX KOTJIOB. CoseBoil OanaHC IMKIA C
OapaGaHHBIM U MPSIMOTOYHBIM MAPOBBIM KOTJIOM. MeTonbl mosyueHust yiucroro napa. CenaparuoH-
HBIE yCTpoiicTBa (BHYTpuOapabaHHble, BBIHOCHBIE). [laponpoMbIBOUHBIE yCTpOHCTBA. JAnHaMIUeCKuit
CJIOM TapONpPOMBIBOYHBIX YCTPOUCTB. PacmpenenuTenbHble YCTPOMCTBA ¢ MapoBOM moaymkoi. bap-
060Tax M cymHOCTh 0apOOTaXKHOM NMPOMBIBKY mapa. CTyneH4aToe UCIapeHue.

KomnoHoBKa 0CHOBHOr0 000pyJOBaHHUS T'a30BO3AYIIHOTO TPAKTA MAPOBBIX KOTJIOB. OCHOBBI
pacuera a’poJAMHAMHUYECKOT0 CONPOTUBIICHUS Ta30BO3YIIHOTO TpakTa. KOHCTpyKuMsa U 0coOeHHO-
CTH pabOTHI 30J10yI0BUTENCH. BBIOOP TBIMOCOCOB.

['uapoarHamMuKa U HaJ@KHOCTh paboThI MOBepXHOCTEN HarpeBa. OCHOBHBIC YPaBHEHUS THJI-
POOMHAMUKU U TEIIOOOMEHa MapoBOASHOro Tpakra. OcoOEHHOCTH NMapOBOASHON CMECH KakK JIByX-
(azHoro mMoToka. XapakTepUCTUKU JABWKEHHS MAapoBOAsIHON cMecu. CTpyKTypa AByX(a3HOro MoToKa
B BEPTUKAIbHBIX M TNOPU3OHTAIBHBIX IOJIOKEHUSAX oOorpeBaembix TpyO. IloBeneHue nByx(azHOro
notoka B rubax Tpy0. Temnoruapapiauyueckas pa3Bepka U THApoAMHAMHUKa paboueil cpesibl B OBEpX-
HOCTSX HarpeBa koTia. Kpusucel TemnooOmeHa B mapooOpasyromux Tpybax. CxeMbl KOHTYPOB C
€CTECTBEHHOM LIMPKYJIALMEN. JIBHKYIUI U 10JIe3HbIN Haropbl. OCHOBHOE YpaBHEHHUE LUPKYJISALUU.
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l'anpoauHamMuKa OMYCKHBIX TPYO W €€ BIUSHUE Ha HAJIEKHOCTh IUPKYISAIUU. SIBIECHWE 3acTos U
OTIPOKUABIBAHUS LIUPKYIISIMH, 00pa30BaHUS U MOMAJaHUs Mapa B OMyCKHbIE TPyObl. MeTo bl MOBHI-
[ICHUS HAJIS)KHOCTHU [UPKYIISIIIHH.

DKcIUTyaTallMOHHBIE PEKUMBI M TMoKa3aTenu. JlomycTuMble ckopocTH cOpoca u Habopa /aaB-
neHus B 6apabaHHOM mapoBoM KoTie. CTalioHapHBIE PEKHUMBI JKCILTyaTalluu KoTioB. Hecrarmo-
HapHbIE PEXXUMBI pabOThl B JHMaNa3oHe JOMYCTUMBIX Harpy3ok. IlyckoBbie cxembl GIOKOB c Oapa-
OaHHBIM H MPSAMOTOYHBIM KOTIOM «CKONB3AmIue» napaMeTpbl. CXeMbl ¢ BHIHOCHBIM M BCTPOCHHBIM
cernapaTopoMm, JTOCTOMHCTBA U HEAOCTaTKU. BecTpoeHHas 3aBuxkKa, ee Ha3HaueHue. Pexumbl ocTaHo-
Ba U cOpoca Harpy3Kd KOTjia. PeXMMBI pacTOMKM KOTJIA M IyCKa OJOKOB M3 PA3IMYHBIX TETIOBBIX
COCTOSIHMIA.

Cooeporcanue npaKkmuueckKux 3aHAmMul

Ceenenue TemnoBoro Oamanca. Pacder a’poAMHaMHUYECKOTO COMPOTUBIICHHS Ta30BOTO TPaK-
ta. Be16op asimococa.

Cooeprcanue camocmoamenvHoil padoomot

Pabora Han rpaduyueckoil 4acThi0 KypcOBOTO MpoekTa. TertoBas U rufpaBIuvecKas pa3Bep-
ka. KoHctpykiuu BHyTpuOapabaHHBIX ycTpoicTB. KOHCTpyKIMH 30710y/IOBHUTENCH U (DUIBTPOB, UX
MECTO B ra30BOM TpakTe. MeToIbl OUMCTKH MOBEPXHOCTEH HarpeBa OT HapY>KHBIX HATPYOHBIX OTJIO-
AKEHHUI.

Pasznea S. [laporeneparopnsr ADC

Coodeprcanue 1eKUUOHHBIX 3AHAMUIL

Mecro naporeHepatopa B TemioBoit cxeme ADC. Cxemsl mpousBojacTBa napa Ha ADC. O06-
1IMe TMOHATHS O TMaporeHepaTopHoil ycranoBke. TpeboBanust k 1. O6mme xapakrepuctuxu I1I7.
Krnaccudukanus naporeHepaTopos.

Tennonocurenu u padoune Tena [1I" aroMHBIX 3neKkTpocTadIuii. CpaBHUTEIBLHBIE XapaKTepH-
CTHKH, JJOCTOMHCTBA U HEIOCTATKU OCHOBHBIX BUIOB TEIUIOHOCHTENEH M pabodmx Ten (BOABI, JKU/I-
KHX METaJIJIOB, ra30B). [lepcrieKTUBHBIC BUIBI TETUIOHOCUTENCH (CBHHEI).

KoHCTpYyKTHBHBIEC U TEIJIOTEXHUYECKHE CXeMbI TaporeHeparopoB. IlaporenepaTtopsl, oborpe-
BaeMble BOJION mOA AaBieHUEeM: mapaMmeTpsl I1I°, OCHOBHBIE MPUHIUIIBI BHIOOpAa KOHCTPYKTUBHOU
cxemsbl. [laporeHeparopsl, o0orpeBaeMble KuaKkoMeTamuiaeckumu Ternonocutensmu (QKMT): ma-
pametpsl I1I°, ocoGeHHOCTH KOHCTPYKTHUBHBIX cxeM. IlaporeHnepaTopsl, oOorpeBaeMble Ta30BBIMH
TEIIOHOCUTEIISIMU: TTapaMeTPbl, KOHCTPYKTUBHBIE CXEMBI.

OO61mas xapakTepucTUKa TEIUIO-TUIPABINYECKUX MPOIIECCOB, MPOTEKAIOIIUX B TapOreHepaTo-
pax. IIpoueccsl TemnooOMeHa W TUAPOAWHAMUKH, (DPU3UKO-XUMHUYECKUE MPOLECcChl. BimsHue 3Thx
MPOIIECCOB HA HAJIEKHOCTh M IKOHOMHUYHOCTH PabOThI OCHOBHBIX arperatoB ADC.

I'mppoaunamuueckue nporeccsl B naporeneparopax ADC. OCHOBHbIE 3aKOHOMEPHOCTH TH-
POIMHAMUKHA M METOABI pacuéTa THIPABIMYECKOTO COMPOTHBIICHUS MPHU ABMKCHHU OAHO(DA3ZHOTO
notoka. OcoO0EHHOCTH THJIPABIUKH MOTOKA JKUIKOTO METaslIa.

IManponunamuka nByx(}ha3HbIX TOTOKOB: PEKUMBI TCUCHUS, PACXOIHBIC M ICTUHHBIC XapaKTe-
pUCTHKHU IBYX(a3Hoil cpenbl. MeToasl pacuéra TUApaBIUYECKOr0 CONMPOTHUBICHUS MPU ABMKEHUU
IBYyX(a3HOH cpebl.

TeMnepatypHblid peXUM TEILIONEPENAIOMMNX ToBEepXHOCTEN maporeHepatopoB ADC. Temo-
OOMEH TpHu JBM)KEHUHM OJHO(A3HBIX HEMETAUIMYECKUX (BOJA, Ta3) TEIUIOHOCHTENCH: MPU TECUCHUH
XKHUJIKOCTH B TpyOax, mpu oOTEeKaHUM MydKoB TpyO. OCOOEHHOCTH TEIMI000OMEHa B IOBEPXHOCTSIX
HarpeBa MaporeHepaTopoB C KHUIAKOMETANIMYSCKUMHU TEIJIOHOCUTENSIMU (HATPHA, KaJIHii, CBUHEII).
TennmooOMeH npu TBHKEHUH KUTISAIIEH BOJBI.

Kpusuc rermoodmena npu kuneHud. Tumbsl kpusucos (1-ro u 2-ro poaa) ¥ METObI OLIEHKU
YCIIOBU UX BOBHUKHOBEHHS.

Cemapanus napa. TpeboBaHus, TPeIbABIsEMbIC K KAUECTBY Mapa B SACPHBIX SHEPTeTUICCKIX
ycTaHoBKax. [IpuuuHbI 3arps3HeHus mapa: nepexoj npuMmecei u3 BObl B Map, MEXaHUYECKHUIl YHOC
IIpUMeECEN U YHOC 3a CUET PACTBOPUMOCTH BEILECTB B Iape. MeToab! oJIy4eHHs YUCTOro Mapa.
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@DakTOopHI, BIUAIOIINE HA BIAXHOCTh mapa. Cenapanus napa: B CBOOOJHOM 00bEME, BO BHYT-
pubapabaHHBIX cenapalMoOHHBIX ycTpoicTBaX. OCOOEHHOCTH KOHCTPYKIIMU U PACUET JKaTIO3UMHBIX U
LEHTPOOESIKHBIX CETIapaTOPOB.

Bonsbiii pexxum maporeneparopoB ADC. Koppo3uss U BOAHBIN PEXUM MNapOreHEpaTopoB
ADC. TpeboBanus, NnperbsIBIIeMble K MApOreHepaTOpHON M nuTaTeabHoN Boje. CocTaB maporeHe-
paTOpHON BOJBI: OTJIOKEHUS MpUMEcel BOAbI, JIETyuue U HeleTyuue coequHeHus. DakTopsl, Bius-
IOLME Ha CKOPOCTh KOPPO3UOHHBIX ITPOLIECCOB: COCTOSIHUE MIOBEPXHOCTH, COCTAB BOJBI, TEMIIEpATypa
U CKOPOCTH JIBUKEHUS CPEIbL.

BoaHBI peXUM ITapOreHepaTopoB ¢ €CTECTBEHHOW M MHOTOKPAaTHOW IPUHYAMUTEIBHOU LUP-
Kyssiiuend. OcoOeHHOCTH BOJHOTO peskuma npssMoTounbix 1IN ADC.

Cooeporcanue 1ad6opamopHvIX 3aHAMUL

Pacuer TennoBoi nuarpammsl [1I'. MccnenoBanre yCTOMYMBOCTH MAapOr€HEPUPYIOIIETO KaHa-
na (KoMIblOTepHas Monenb). OmpeneneHue Kod(d(UIMEHTA TEIUIOOTAAYd MPH KUIICHHH BOJIBI B
00Jb11I0M O0BEME.

Cooepotcanue camocmoamenvHoil padomol

[TaporenepaTtopsl, o0orpeBaeMble ra30BBIMU TEIJIOHOCUTENSIMU: MapaMeTpbl, KOHCTPYKTUB-
Hble cxeMbl. OCOOEHHOCTH TEIIOOOMEHA B MOBEPXHOCTSX HarpeBa MaporeHepaTopoB C JKUAKOMeE-
TAJUTMYECKUMHU TEIJIOHOCUTEISIMU (HATpHid, KaJIUid, CBUHEI). TermiooOMeH NpH JBUKCHUH KHUIISAIICH
BOJibl. OCOOCHHOCTH KOHCTPYKLUH M PACUET KATIO3UHHBIX U IIECHTPOOESIKHBIX CENapaTOpOB.

5. Opranusanusi CaMOCTOATEILHOM PadoThI CTY/ICHTOB

CaMmocrosiTenbHasi paboTa CTYAEHTOB BKJIIOYAeT TEKYIIYI0O M TBOPYECKYIO MPOOJIEMHO-
OpPHEHTUPOBAHHYIO camocTosTeNbHYyI0 padoty (TCP).
Texymass CPC HanpapiieHa Ha yriyOJieHHue U 3aKperyieHue 3HaAHUK CTYJEHTa, Pa3BUTHE MPaK-
TUYECKUX YMEHHH U BKIIIOYALT.
= paboTy ¢ MaTepHaIOM, pa3MEIIEHHOM B JICKTPOHHOM y4deOHOM mocooun «[laporenepaTopbl
ADC» (cpena e-LMS MOODLE);
"  TIOWCK M 0030p JUTEPATYPHI (B T. 4. JIEKTPOHHBIX HCTOYHUKOB WH(OPMAITNHN) TT0 NU3yIaEeMbIM
pasznenam Kypca;
* BBINOJIHEHUE JOMAIIHUX 3aJJaHUil;
" H3y4eHUE TeM, BHIHECECHHBIX Ha CAMOCTOSITEILHYIO TIPOPAOOTKY;
" [IOATrOTOBKA K MPAaKTHUYECKUM 3aHSITUSIM;
" [OJTrOTOBKAa K KOHTPOJILHBIM paboTaM M dK3aMeHY.
TBopueckas camocTosiTeNbHas padoTa BKIIOYAET:
MIOWCK, aHAJIN3, CTPYKTYPUPOBAHUE U MPE3CHTAIUS HHPOPMAITUH;
BBITIOJIHEHHE PacyeTHO-TpauuecKkux pador;
aHaJIN3 HAYYHbIX MyOJUKalUK 10 3apaHee OIpe/ie]IeHHON MPeroaBaTeeM TEME;
aHaIM3 (PaKTUYECKUX MaTepuasoB IO 33JJaHHOHN TeMe.

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieYeHHe TN C UM ILTUHBI
6.1. YueOHO-MeTOAMYECKOE 00ecIeyeHue

OcHoBHasi IuTEpaTypa:

1. IlapomnpousBonsuiue YCTaHOBKH TOC u ADC. Yactp 2
https://design.Ims.tpu.ru/course/view.php?id=2744.

2. Kapsxun C.K. KorenbHble ycTaHOBKHM U maporeHepatopsl. Y. 1. Cxxuranue sHepreTude-
CKHX TOTUTMB B TOIIKaX MapoBbIX KOTJIOB: yueOHoe nmocodue / C.K. Kapskun; ToMCKkuii mOTuTEXHIYC-
ckuii yausepcuteT. — Tomck: M3n-Bo Tomckoro nonurexuudeckoro ynusepeurera, 2011. — 204 c.



3. KorenpHble ycTaHOBKH M MaporeHeparopsl. TenaoBoil pacuer KOTI0B [ DIEKTPOHHBIHA pe-
cypc] : yaebnoe mocodbue / C. K. Kapskun; HarmonansHbIi nccnenoBaTenbCkuii TOMCKUHN MOTUTEX-
nuueckuil yausepcuteT (TITY). — 1 xommnbrotepusiii ¢aiin (pdf; 1.3 MB). — Towmck: U3a-so TIIY,
2010. — 3armaBue ¢ TUTYJIBHOTO 3KpaHa. — DJEKTPOHHAs BepcUs MedaTHoW myonukaruu. — Jlo-
cryn u3 koprnopatuBHoil cetu TIIY. — Cuctemusie TpeboBanus: AdobeReader. Cxema mocryma:
http://wwwe.lib.tpu.ru/fulltext2/m/2011/m183.pdf

4. Bopob6néB, Anekcanap Bramumuposuu. Ilaporeneparopst ADC. OcHOBHbBIE KOHCTPYK-
UM ¥ TIPOSKTHPOBaHUE [DIEKTPOHHBIN pecypc]: yueoHoe mocodue / A. B. BopoOrés, A. M. AnTo-
HoBa; HanmoHanpHel uccnenoBarenbckuil Tomckuil nonmutexuuueckuil yausepeutet (TIIY). — 1
kommbioTepHbId (aitn (pdf; 3.0 MB). — Tomck: Uzn-Bo TITY, 2011. — 3armaBue ¢ TUTYJIBHOTO
9KpaHa. — DIEKTPOHHAs BepcHs nedaTHou mybnukanuu. — Jloctyn u3 koprnopatusHoit cetn TITY.
— CucremHbIe TpeOOBaHUS: AdobeReader..Cxema
na: http://www.lib.tpu.ru/fulltext2/m/2011/m451.pdf

2. Jlunos, FOpuii MuxaitioBud. KotenbHble YCTaHOBKH W MaporeHeparopsl : yaeOHuk / FO.
M. Jlunos, 0. M. TpetbsikoB. — 2-¢ u3a., ucnp. — Mocksa: PerymnsipHas 1 xaoTudeckas JHHaAMUKa,
2005.

3. Coxkonos, bopuc AnexcanapoBuy. KorenbHble YCTAHOBKU U UX HKCILTyaTaIys : y4eOHUK
JUTsl HadastbHOTO TIpodeccronanbaoro oopasoBanus / b. A. CokonoB. — 3-e u3j., crep.. — MockBa:
Axanemus, 2009. — 430 c.: un.. — HavansHoe npodeccuoHanbHOe 00pa3oBaHue. DHEPreTuKa. —
denepanbHbI KOMIUIEKT yueOHUKOB. — bubmumorpadus: c. 423-424.. — ISBN 978-5-7695-4933-5.

4. Jlebenes, B. M. nox pen.KorenbHble yCTaHOBKHM M MaporeHepaTopsl: yueOHHK / B. M.
nox pen. JlebeneB. — Mocksa: YMII XIT, 2013. — 376 c.. — JlocTym TOABKO C aBTOPU30BAHHBIX
KOMIIBIOTEPOB.. — ISBN 978-5-89035-641-3. Cxema JIOCTyTA!
http://ibooks.ru/reading.php?short=1&isbn=978-5-89035-641-3.

5. DcrepkuH, Paxmuens Mocudosuu. KotenpHbie ycTanoBkH. KypcoBoe U turioMHoe npo-
eKTHUpOBaHUe : yueObHoe mocooue misa TexHukyMoB / P. . Ocrepkun. — Cankr-IletepOypr: UnTe-
rpai, 2012. — 280 c.: win.. — bubmuorp.: c. 278.. — ISBN 5-283-04445-9.

JlonmoJHUTeIbHAA JINTepaTypa:

6. CunenskoBckuii, Jlazapp HaymoBuu. KoTenpHble yCTAaHOBKH MPOMBIIIICHHBIX TPEIIPU-
satuit : yueonuk / JI. H. CunenskoBckuii, B. H. IOpeneB. — 4-e¢ uzn., penp.. — Mocksa: bacrer,
2009. — 528 c.: .. — bubnuorp.: c¢. 520-521. — IlpeamerHslii ykazarensb: ¢. 521-522.. — ISBN
978-5-903178-13-1.

7. MammunHoctpoenue : : B 40 T. / pen. coet: K. B. ®pomnos (npex.) [u ap.]. Pazn. 4, Pacuer
1 KoHcTpyupoBanue mamwuH. T. 4-18: Korenpabie ycranoBku / [FO. A. Pynneirun, E. O. I'mnbne, A.
B. CynaxoB u ap.] ; pen.-coct.: F0. C. Bacunses, I'. II. Ilopmnes ; ots. pea. K. C. KonecHukos ;
pen.: FO. A. Pyuneirus [u 1p.]. — Mocksa: Mammnoctpoenne, 2009. — 399 c.: un.: 24 cMm. — . —
ABT. yKka3aHbl Ha obopore TuT. 1. — [Ipeam. ykas.: ¢. 397-399. - Tupax 1000 sk3. — bubnuorp. B
KOHIIE L. — ISBN 978-5-217-03417-8. CxeMma JOCTYyTIA:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l id=790

8. CRoiicTBa KOHCTPYKIITMOHHBIX MAaT€PUAJIOB ATOMHOW MPOMBIIIJICHHOCTH: CIIPABOYHUK: B 8
1. / mox pen. B. B. Koznora, C. B. CtpenkoBa. — M.: ArenTak, 2006-2009 T. 6: Marepuans! asns
PHbB u Tennooomennbix anmaparoB ADC. — 2009. — 244 c¢.— bubGmwmorp.: c. 243-244. — ISBN
978-5-903005-09-3.

9. Boponos, Buktop HwukomnaeBny. Xumuko-texHojorumueckue pexxumbl ADC ¢ Bojo-
BOJISIHBIMU SHEPreTUYECKUMHU peakTopaMu: yuebHoe nocodue it By3oB / B. H. Boponos, b. M. Jla-
puH, B. A. Ceanna. — Mocksa: U3a-so MOU, 2006. — 390 c.: wi1. — bubmwmorp.: ¢. 389. — Hop-
MaTuBHas 0a3a BOJHO-XMMHUYECKUX PEKHUMOB dHeprobmokoB ADC ¢ peakTopaMu pa3HBIX THIIOB: C.
387-388.. — ISBN 5-903072-21-6.

10. TemsoBble U aTOMHBIE IEKTPOCTAHIIMH : CIIPAaBOYHUK / oA pea. A. B. Kinumenko, B. M.
3opuna. — 4-e u3., crep. — Mocksa: U3a-so MDOU, 2007.
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http://www.lib.tpu.ru/fulltext2/m/2011/m183.pdf
http://opac.lib.tpu.ru/catalogue/?query=cuba.authorityAuthorCode%3D%22RU%5CTPU%5Cpers%5C26029%22
http://www.lib.tpu.ru/fulltext2/m/2011/m451.pdf
http://ibooks.ru/reading.php?short=1&isbn=978-5-89035-641-3
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=790

11. TennoruapaBauyecKue MOJEIU 000pyNOBaHMS 3JEKTpUUeckux ctaHuuit / A. P. Ase-
TUCSH [1 ap.]; mox pen. I'. A. ®ununnosa; @. @. [Tamenko. — Mocksa: ®uzmatiut, 2013.
12. Kupusmnos, [laBen JleonnnoBuy ['miapoarHamMuyecKue pacueThl: CIPaBOYHOE yueOHOE

nocobue / I1. JI. Kupmmnos, FO. C. IOpseB. — Mocksa: I31AT, 2009.

Internet—pecypchni:

. anekTpoHHOE yueOHoe mocodue «Ilaporeneparopsr ADCx» B cpene e-LMS MOODLE;

= Pocarom, I"'ockoprniopanust (MOJIHBINA UK B cepe aTOMHON SHEPTEeTHKH U POMBIIIIJICHHO-
ctu, Mocksa) http://www.rosatom.ru/

- «Konuepn Pocaneproarom», OAO (kommanus, sxciuryatupyromas ASC Poccun,
Mocksa) http://www.rosenergoatom.ru/

. AtomcrpoitdkcnopT, 3AO (cTpoutenbeTBo U 3kcmutyaranus ADC 3a pyoexom,

Mocksa) http://www.atomstroyexport.ru/

. HNBPAD — HuctuTyT npobieM 6e30macHOTo pa3BUTHS aTOMHOM sHepreTuku PAH

(Mockaa) http://www.ibrae.ac.ru/

. HUKUIT um. H. A. Jomnexans (Mocksa) http://www.nikiet.ru/

. Bcepoccuiickuii Hay4yHO-UCCIEA0BATENbCKU HHCTUTYT @TOMHOI'O SHEPTreTHYECKOr0 Malllu-
Hoctpoenust (OAO «BHUMAM») http://www.vniiam.ru/

6.2. UudopManiuoHHOe U POrpaMMHoe o0ecrnevyeHne

o JeMOHCTpalMoHHas TpeHaxep-nporpamma “III" sneprodiaoxka bH-600;

o JeMOHCTpalMoHHas TpeHaxep-nporpamma “III" sneprodiaoxka bH-800;

o «TABL1» - mporpamMma omnpeaesieHusi TepPMOJMHAMUYECKUX U TETIIOPU3HMUECKUX ITapaMeTPOB
BOJIbI M BOJISTHOTO T1apa;

o «TFS», «TFM» — mporpamma Jist pacdera Terio(hu3ndeckiux CBOUCTB TEIUIOHOCUTENEH;

J WaterSteamPro — nporpamma Ternopu3n4eckux U TePMOJUHAMUYECKUX CBOWCTB TEIUIOHO-
CHUTEJICH;

o «KANALD» - mporpaMmma Jij1s1 KCCIIEIOBAHUS YCTOMYMBOCTH IMAPOTCHEPUPYIOIIETO KaHAla;

o «ALFA-1» u «ALFA-2» - mporpaMMsbl JyUisi UCCJIEAOBAaHHS TEIJI000OMEHAa B MOBEPXHOCTSX

HarpeBa naporeHepatopoB ADC (CO CTOPOHBI TETIOHOCUTEIISI M CO CTOPOHBI paboUero Tena).

7. OcoOble TPeOOBAHNS K MATEPUAIBHO-TeXHUYECKOMY 00ece4eHU 0 TUCIUNINHBI

B yuebHOM mporecce CHoIbp3yeTcs caenyonee 1abopaTtopHoe 000pyA0OBaHUE IS MTPAK-
TUYECKUX U J1a00OPaTOPHBIX 3aHATHIA:

Ne
n/n
1 AynuTopus Ui IPOBECHUS YUeOHBIX 3aHsATHH Bcex | Jlocka ayauTopHas moBOpoTHas - 1 mT.; KommiekT
THTIOB, KypCOBOT'O MTPOSKTHPOBAHMSI, KOHCYJbTAIlNH, | ydeOHOH MebOenu Ha 52 mocagodHbIX MecT; KoMrib-
TEKYLIEro KOHTPOJIS M POMEKYTOUHOM aTTectauuu | rotep - 1 wr.; IIpoekrop - 1 wr.
634034, Tomckas obsacts, r. Tomck, JIeHnHa Tpo-
crekT, 30a, 301
3 Ayautopust JUTsl MPOBENCHUS YIeOHBIX 3aHATHH BceX | MarasuH COnpoTHBIIEHUS - | 1mT.; MI3MepuTenbHbIH
THIIOB, KyPCOBOTO ITPOCKTUPOBAHMUS, KOHCYIbTanui, | mpubop ATT-1004 - 1 mr.; JlabopaTopHbIii KOM-
TEKYIIETO KOHTPOJIS M MPOMEXKYTOUHOM aTTecTary | Tuiekce "IlepcrieKTHBHBIE CHCTEMBI TeTUIOCHA0XKe-

HauMeHoBaHMe cieMATbHBIX MOMEIIEHU I HaunmenoBanue 060py1oBanus

(yueOHnas nabopaTopus) wus" - 1 wr.; U3mepurensusiii npubop ATT-6002 -
634034, Tomckast obsacts, r. Tomck, JlennHa npo- 1 wr.; Pagnomerp Apryc-03 - 3 w.; Jlaboparopus
crekr, 30a,, 101B "TemmoHacOCHBINH U TEIJI000OMEHHEIN cTeHy" - 1

wt.; Komrtiekt yaeOHol Mebenu Ha 8 moca 0YHbIX
Mmect; Cron naboparopssiid - 1 mr.; Monsoepr - 1
mt.; Komnetorep - 1 mt.; I[Ipoextop - 1 mT.



http://www.rosatom.ru/
http://www.rosenergoatom.ru/
http://www.atomstroyexport.ru/
http://www.ibrae.ac.ru/
http://www.nikiet.ru/
http://www.vniiam.ru/

criekT, 30a, 302

4 Aynutopus [Uisi TPOBeAeHUs yHeOHbIX 3aHATHH BCex
THIOB, KYPCOBOTO ITPOEKTHPOBAHUS, KOHCYJIbTALNH,
TEKYIIEro KOHTPOJIA ¥ MPOMEKYTOUHOH aTTeCTalluu
634034, Tomckas obsacts, . Tomck, JIeHuHa npo-

Komrekt yueGHoi MeOesnn Ha 42 nocaaouHbIX
MECT;
Komnetotep - 1 wr.; [Tpoektop - 1 wr.

PaGouas nporpamMma cocrasiieHa Ha ocHOBe OOInel XapaKTepHCTUKH 00pa3soBaTeIbHOM Ipo-
rpaMmbl 1o Hanpasiaenuio 13.03.01 «TemnsosnepreTika U TemIoTexHUKay crennanusanus «Teruio-

BbIE DJIeKTpuuecKkue cranummy (mpuema 2017 r. 3ao4nas Gpopma 00ydeHus).

PazpaboTunk(mn):

JlOKHOCTD

[MToanucs

dHO

Houent HOL[ M.H. byrakoBa

‘//{z’:, -7 . | BW. becnanos

[Iporpamma oo6pena Ha 3acenannn kapeapst ATDC (mporokon Ne 19 ot 18.05.2017 r.).

Basenyrommuii kadeapoi — pykosoautens HOL| M.H. byrakosa

Ha 1paBax Kadeapbl
J.T.H., poheccop
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JIner usmenenuii padoyveii nporpaMMbl NPAKTHKH:

Y4eOHblii rojx

CopepixaHue /M3MeHeHHe

O0cy:x1eH0 Ha 3acelaHNHN
HOII U.H. Byrakosa (npo-
TOKOJI)

2018/2019 Brecensl n3meHneHus B pazien Y 4eOHO-METOMYECKOE U npotokoi Ne 11 ot

y4. TOJL nH(pOpMaLMOHHOE 00ecnieueHHEe JUCIUTUTAHBI 19.06.2018

2019/2020 BHecenbl n3MeHeHus B pa3zen YueOHO-MeTOJuuecKoe, UH- | mpoTokoid Ne 29 ot

y4. TOJT dhopmarmoHHoe oOecTieueHre TUCIMIUIMHBI 1 MaTepuanbHo- | 30.05.2019
TEXHUYECKOe 00ecrieueHne TUCIUIITUHBI

2020/2021 N3menena hopma 10KyMEHTOB OCHOBHBIX 00pazoBatenbHbIX | [Ipuka3 mo TITY

y4eOHBII mporpaMmM, B ToM uucie Y MK aucuuniana Nel127-7/06 ot

TOJI 06.05.2020
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