(I)ez[epa.ﬂbﬂoe rocyiapCcrBeHHO€ aBTOHOMHO€ 06pa3OBaTe.m>Hoe YUpPEKIACHUEC

BbICILIET0 00pa3oBaHus

«Cankr-IlerepOyprckuii nourexnudecknii yaupepcurer Ilerpa Besukoro»

YTBEPXIAKO
Hupexrop UAD O.H. lllumosa

AHHOTALUSA JUCHMILIAHBI (MOIYJIS)

PazpaboTunk

Hamnpasnenue (cieruanbHOCTD)

IIOATOTOBKH
Haumenosanue OOI1

KBanmuduxarnms (creneHs)

BBIITYCKHHKA
OO6pa3oBarenbHbIi CTaHIAPT

®dopma 00yueHus

PykoBonurens OIl A.B. Enpiinn

AHHOTanuI0 pazpabdoTai:

«ITaporeneparopsr AJC»

Kadenpa "IIpoextupoBanue u sxcruryatanus ADC"
14.05.02 ATOMHBIE CTAaHLIIMK: TPOCKTUPOBAHUE, IKCILTyaTALUS U

WHXWHUPUHT

14.05.02_01 [IpoekTrpoBaHue U KCILTyaTALMs] AaTOMHBIX CTAHIIUI
HHKEeHep-(pU3uK

CYOC cCI1oI1y

OuHo-3209HAan

CoortserctByer CYOC CIIOITY
YTBepKIeHa MPOTOKOJIOM 3aceIaHus
kadenpsr "TIuDASC"

oT «08» mas 2018 . Ne 12

3aBenytomnuii kageapoi, A.T.H., c.H.c. A.B. Enpmun



He.]'ll/l OCBOCHHSA JUCIUIIINHBI

SnepHbie YHEPreTHUECKUE YCTAHOBKU JTF0OOT0 HA3HAYCHHSI UMEIOT B CBOEM COCTaBE TETNIOOOMEHHBIE
anmapatsl (TOA), B Tom uncne naporenepatopsl (I1I7). B cBsi3u ¢ 3TuM, JaHHBIN KypC SBIISETCS OJJHUM
13 MPOPUIUPYIOMIUX MTPH MOATOTOBKE CIEIUATMCTOB 10 JAHHOMY HarpaBieHu0. OCHOBHOM LETbIO
nucuuiuinael «I[laporenepatopsl ADCy ABIISIETCSI OCBOEHHE OCHOBHBIX MPUHIIUIIOB U MOJIXO/I0B,
HCIOJIb3YEMBIX TIPU pa3padoTke KOHCTPYKIuH [11, u3ydeHne TermiorupoAHHAMUYECKUX MPOIIECCOB,

nporekaromux B I[1I, u3ydyenre MeTOaMK TEIIOTUAPABINYECKOIO U TPOYHOCTHOrO pacueros I

Pe3yabTaThbl 00y4eHHUs] BHITYCKHMKA

Kon Pesynbrar 00yuenns (kommnereHuus) Boinyckauka QOII

CnocodeH ucnoJib30BaTh 0a30Bble 3HAHHUS €CTECTBEHHOHAYYHBIX AUCHHUILIUH B
OIIK-1 | npodeccnoHaNbHO 1eATEIbHOCTH, IPUMEHSITH METOAbl MATEMATHYECKOr0 AHAJIN3A U

MOAEJIUPOBAHUSA, TCOPECTUIECCKOT0 U IKCIIEPUMECHTAJIBHOT0 UCCIICTOBAHUSA

[TpumeHseT COOTBETCTBYIONIHH (PU3UKO-MATEMaTHIeCKUH alrnapar, MEeTO/Ibl aHaIu3a 1

na-4
OIIK.1 MOJIETMPOBAHHUS, TEOPETUIECKOTO M IKCIIEPIMEHTAIBHOTO FICCIIEIOBAHIS TIPH PEIICHUHN
poheCCHOHANBHBIX 3a]a4 B 00JIACTH MOJEITUPOBAHUS IPOIIECCOB IMapooOpa3oBaHUs
I8 [IpuMeHseT COOTBETCTBYIONTNH (hH3MKO-MaTeMaTHIECKAN ammapar, METOAbI aHAIN3a U
OIK-1 MOJEIUPOBAHMS, TEOPETUUECKOTO U IKCIIEPUMEHTAILHOT'O UCCIIEIOBAHUS MIPU PELICHUN

HpO(I)eCCI/IOHaJ'ILHI)IX 3aJa4 B obnactu TCIUIOTUAPABIINYCCKUX ITPOLECCOB

Crnoco0eH BBINOJHATH TeNJIOTHAPaBINYeCKHe, HeHTPOHHO-(pM3MYecKHe U MPOYHOCTHBIE
1IK-4 pacyeThl Y3JI0B M 3JIEMEHTOB IPOEKTHUPYEMOTro 000py10BaHMS C HCI0JIL30BAHUEM

COBpPEMEHHBIX CPelICTB

Bremonuser TCIUIOTUAPABIIMYCCKUC U ITPOYHOCTHBIC PACUCTHI Y3JI0B U 3JIEMCHTOB

Uj-2

K4 MMPOCKTUPYEMOT'O 060py,HOBaHI/I$[ C UCIIOJIb30BAHUCM COBPEMCHHBIX CPCACTB B o0nactu

KOHCTPYHMPOBAaHHA MAapOr€HEPATOPOB

Croco0eH NPOBOIUTH 3CKU3HOE U NPEIICKU3HOE NPOEKTHPOBAHME U KOHCTPYHPOBaHHe
K-8 3J1eMeHTOB U cucTeM SIJY ¢ yueToM NPUHIUIIOB U CPEICTB o0ecreyeHusl AAePHOIl 1

paguanuOHHOMH 0€30MACHOCTH

I/II[ 5 HpOBOIII/IT OCKHU3HOC U IMPEAICKU3HOC NPOCKTUPOBAHUEC U KOHCTPYUPOBAHUE DJICMCHTOB U CUCTEM

[1K.8 ADY ¢ ydeToM NMPUHITAIIOB M CPEICTB 00SCIICUCHUS SACPHON U pagraioHHON 0€301MacHOCTH B

001aCTH KOHCTPYHPOBaHUsI IApOTreHEPATOPOB




IInanupyemble pe3yJbTaThl H3YYeHUs TUCHUTLIMHBI
3HAHUA:

* 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH (PU3UKO-MATEMaTHYECKOTr0 arnmnapaTa B 001acTu
MOJICIIMPOBAHUS IIPOLIECCOB Tapo0Opa3oBaHuUs

* 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH (PU3UKO-MATEMaTHYECKOTrO arnmnapaTa B 001acTu
TEIUIOIMIPABINYECKUX ITPOLIECCOB

* 3HaeT METOAMKH TEIUIOTMAPABIMUYECKUX U IPOYHOCTHBIX PACUETOB y3JI0B U AIIEMEHTOB
MIPOEKTHUPYEMOT0 000PYIOBaHUS C UCTIOIB30BAHUEM COBPEMEHHBIX CPECTB B 001aCTH
KOHCTPYHPOBAHHUS 1apOr€HEPATOPOB

* 3HaeT METO/1bl KOHCTPYMPOBaHUS 3JIEMEHTOB A0V ¢ y4eTOM NPUHIUIIOB U CPEICTB
o0ecrieyeHus AACPHON U paiuallMOHHON 0€30IacHOCTH B 00J1aCTH KOHCTPYUPOBAHUS

IaporeHepaTopoB
yMeHHUS:

* VYmeer MNPUMCHATH MCTOAbI aHAJIN3a U MOJCIMPOBAHUA, TCOPCTUUCCKOTO U SKCIICPUMCHTAJIbHOTO
HCCIICAOBAaHMA ITPU PCHICHUN HpO(l)CCCI/IOHaHLHBIX 3aJa4 B obmactu MOACIINPOBAHUA TIPOLICCCOB
napooOpazoBaHUsA

* VYmeer MNPUMCHATH MCTOAbI aHAJIN3a U MOJCIMPOBAHUA, TCOPCTUUCCKOTO U SKCIICPUMCHTAJIbHOTO
HCCIICAOBaHUA ITPU PCUHICHUN HpO(l)CCCI/IOHaHLHBIX 3aJa4d B obmactu TCIIOTUAPABIINICCKUX
IPOLIECCOB

* VYMeeT UCHoab30BaTh MCTOAHKHU TCTUIOTHUAPABINYCCKUX U MIPOYHOCTHBIX PACUYCTOB Y3JIOB U
AJIEMEHTOB MPOEKTUPYEMOTO 00OPYIOBAHUS C UCIIOJIb30BAHUEM COBPEMEHHBIX CPEJICTB B
00J1aCTH KOHCTPYHPOBAHUS MTAPOTEeHEPATOPOB

* YMeeT BBINOIHATh KOHCTPYUPOBAHUE 31EMEHTOB 1OV ¢ yueToM IIPUHLIMIIOB U CPELCTB
o0ecrieyeHus AACPHON U pauallMOHHON 0€30MacHOCTH B 00J1aCTH KOHCTPYUPOBAHUS

IIaporeHepaTopoB
HABBIKH:

* Biiageer HaBbIKaMU MHTEPIIPETALIUN PE3YIbTATOB UCCIIEIOBAHUM ISl pEIICHUs
npoeCCUOHATIBHBIX 33]]a4 B 00JIACTH MOJICIIMPOBAHUS IIPOLIECCOB Tapo0Opa3zoBaHus

* Biageer HaBbIKaMU MHTEPIIPETALNUN PE3YIbTATOB UCCIIEIOBAHUM ISl pEIICHUS
npoeCCUOHATBHBIX 3324 B 00JIACTH TEIUIOTUAPABINYECKHUX ITPOLIECCOB

* Biiageer HaBbIKaMU MHTEPIIPETALNUN PE3YIIbTATOB TEIUIOIMIPABIMYECKUX U IPOYHOCTHBIX
pacyeToB Y3JI0B U AJIEMEHTOB MPOCKTUPYEMOT0 000OPYIOBAHHUS C UCIIOIB30BAaHUEM COBPEMEHHBIX
CpeACTB B 00JIACTH KOHCTPYHPOBAHUS TAPOTEHEPATOPOB

* Brnaneet HaBbIkaMu N300paykeHHsI KOHCTPYKIMA eMeHTOB 19V B 0051aCTH KOHCTPYUPOBAHUS

IIaporeHepaTopoB



Buabi yueOHol padoThI

TpynoeMKoCTb 1O ceMecTpamM

Bunsbi yueoHoil padoThI
OuHo-3204Has popma

JIeKurOHHBIE 3aHATUS 32

ITpakTrueckue 3aHsITHUL 32

CamocrosTensHas paboTta 161

Yackl Ha KOHTPOJIb 63
288, au

Oo0mas Tpy10eMKOCTh OCBOEHUSI JUCIHUNITUHBI
8, 3eT

®opMBI TEKyIEro KOHTPOJIS ¥ NPOMEKYTOYHOM aTTeCTANMHI

®opMBI TEKYIIEr0 KOHTPOJISA M TPOMEKYTOYHOM KoawriecTso no cemecrpam
arrecranuu Ouno-32049Has popmMa
Tekyumuii KOHTPOJIb
Kypcosbie paboThl, mT. 1

IIpome:kyTouHas aTTecTanus

DK3aMeHBI, IIIT. 2




Coz[epmalme pa3aeiioB M pe3yJbTaTbl U3YUYCHUA TUCHUIIJINHDI

Pa3aes nucUmInHbI

Conep:xanue

1. Mecto naporeseparopa B

TemaoBoii cxeme ADC

PaccmatpuBatorcst ocobenHocty npumeHenus [1I° B ABYXKOHTYPHBIX U
TPEXKOHTYPHBIX cxeMax. [IpuBoauTcs kiaccudurarius
MapOreHEPHUPYIONINX YCTAHOBOK M OIPEICIICHIE, TPYIITa U Kiacc
oe3onacHocty [1I" B cOOTBETCTBHY C [IEHCTBYIOMIEH HOPMATUBHON

JIOKyMEHTAaIUEH.

2. TpeOoBaHus, NpeAbsBJsieMble

K NaporeHeparopam

PaccmarpuBatotcst ocHoBHbIE TpeboBanus K 111" mo
MapoNpPOU3BOIUTENBHOCTH, ITapaMeTpam, eMHUYHON MOIITHOCTH,
IIPOYHOCTH, IVIOTHOCTH U T€PMETUYHOCTH, KOMIIAKTHOCTH U

PEMOHTONPUT'OAHOCTH.

3. lIpuauun Bei6Opa
KOHCTPYKIIMOHHBIX CXeM M

KOHCTPYKIIMii NaporeHepaTopos

M3mararotcs BOIPOCH BBIOOpA MapaMeTpoB U KOHCTpykmmid [11.
[Ipoussoaurcs knaccudurarms [1I° mo criocoOy opranuzanuu
JABUKCHU S pa60t1ero TCJia B UCITApUTECIIC, BUAY IEPBUYHOTO
TEIUIOHOCUTEIIS, KOHCTPYKTHBHOMY UCTIOTHEHHUIO U HAIPABJICHUIO

nepeaadu TeIuia.

4. Tennonocurean AIC

PaCCManI/IBaIOTCH HanOoJee pacnpoCTpaHCHHbIC (BOZ[HHBIC, Ta30BbIC U
)KI/I,Z[KOMGT.':IJ'IJ'II/I‘{CCKI/IC) 1 OPraHUYCCKUC TCIUIOHOCUTCIIN, a TAKKC
BJIMSAHUEC UX TCHJIO(bI/I?)I/IT-IeCKI/IX CBOMCTB Ha KOHCTPYKIMOHHBIC

0COOEHHOCTH MapOreHePaTOPOB.

5. O0mas xapakTepHCTHKA
NPOLECCOB, NPOTEKAIIUX B

naporeHeparopax

OO6mrast xapakTepHUCTHKA TIporieccoB nepenaun Tteria B 117, ITpomecchr
TEII000MeHa U THIPOAMHAMUKHA. 3aBUCUMOCTh HaJIE)KHOCTH U
9KOHOMHYHOCTH OCHOBHOTO 000pynoBaHus ADC OT COBOKYITHOCTH
TEIUIOTUAPABINIECKAX U (PU3UKO-XUMUYIECKHX TporieccoB. OCHOBHBIE
XapaKTEePUCTUKU NApOBOJISTHON cMecH. TermmooOMeH py KUTIEHUH.
Oco0eHHOCTH MeXaHU3Ma KUIIeHUs B UCTIapUTeNbHBIX neMenTax [T
Hapymmenne ycToWYMBOCTH OXJIaXIEHUS TIOBEPXHOCTH TIPY KUTICHHH.
Kpwusucel Termoodbmena. Ilpaktuueckoe onpeaeaeHne HCTHHHBIX
napameTpoB 1Byx¢a3zHoi cMecr. OCHOBHBIE 3aKOHOMEPHOCTH
THUAPOIUHAMHKH IBYX(a3HOTO MOTOKA. PexXuMbI TeueHus 1
THIIPaBIMYECKOE COMPOTHBIIEHHE. be3HamopHoe NBMkeHne
MapoBOASHOM

cmecu. bapboTax u cemapanys napa. MeToIbl oTydeHus mapa

HEO0O0XOIUMON YUCTOTHI.




6. TemnepaTypHbIil pe:KxuM
padoTHI TemnJonepexaAlIInX

NMOBEPXHOCTEl MaporeHepaTopoB

ITokazaTenu HagEKHOCTU TEMIEPATYPHOIO PEKUMA MOBEPXHOCTEH
HarpeBa. VI3MeHeHNe yCIOBHIA TEITIOOTAAYH TI0 JITTHHE
naporeHepupymoimero kanana. Kpusuc termooomena Il poga.
HuxxeHnepHble METOMBI pacyeTa TeII000MEeHa IPU TBUKEHUHU
01HO0(a3HOTO MOTOKA (B TOM YHCIIC TTIOTOKA KUIKOTO METAIIA) U
Pa3IMYHBIX CIIOCOOOB OMBIBAHUS 3JIEMEHTOB IIOBEPXHOCTH HAarpeBa.
TemnooOMeH nipu KoHAeHcauu. Poik iyuncroro teriooomena B I
oborpeBaeMbIx razamu. [lymbcamnmu TeMiepaTyp B 30HE TIepexoaa K
YXYAIIEHHOMY Ter1000MeHy. BiusiHie KOHCTPYKTHBHBIX

0c0OEHHOCTEH MOBEPXHOCTH HAarpeBa Ha TEMIIEPaTypHBIH PEXKUM.

7. 'mapoguHaMu4ecKre Mpouecchl
MPHU TeYEeHUHU OJHO- U ABYX(Pa3HBIX

cpen

lMunpoanaaMuyeckas xapakTepUCTUKA UCIIAPUTENILHOTO KaHaja.
lMunpoauaaMuyeckas HeCTaOUIBLHOCTh M MEPHI 110 €€
npenoTBparieHnto. [lynpcanuy moToka B maporeHepupyonmx Tpyoax.
TemnnoBas pa3Bepka U METOJBI €€ NpeNoTBpalleHus. BiausiHue Ha
TETUIOBYIO pa3BepKy KOJUIEKTOPHOTO 3P ¢EeKTa U HUBEIUPHOTO HAIOPA.
Crarnueckas U JUHAMUYECKas HEYCTOHIMBOCTh. HoMorpaMMHBIiA
croco0 ornpeneacHus

TPAHMIIBI HEYCTONYUBOCTH.

8. EcTecTBeHHas1 HUPKYJIAIHA

HcnaputenbHble TOBEPXHOCTH € €CTeCTBEHHOM nupkymsinueit (ELT).
OCHOBHBIC XapaKTEPUCTUKU KOHTYpa MUPKYJIAIUHU. [IpocTeie n
cioxHble KOHTYpHI ¢ EIl. YpaBHeHuUeE U ero peueHue A1 NpocToro u
CJIOHOTO KOHTYpa. OmnpeesieHne BeTUYUH, BXOASIINX B YPaBHEHUE
uupkyJsinuy. [locnenoBarenbHOCTh pacuera KOHTYpoB ¢ ELT.
Hanexunocts ELL. IIprunHbI BOSHUKHOBEHUS HEHAJEKHBIX PEXUMOB
uupKysiun. [IpeaensHo 1omycTuMble KPaTHOCTU HUPKYIISIIIUH.
Crnioco6s! noBerienus Hanexxaoct ELL. LupkynsiuonHbie aBapyu.

Ocob6ennoctu pacuera EL ans ropuzonTansuex [T ADC ¢ BBOP.

9. Ilpouecchl cenapauuu napa

[IpuMensieMble cenapannoHHbIe yeTpoiicTBa. TpeboBanms K
CemnapaIoHHBIM CUCTeMaM. | paBuTaninoHHAas cenaparus. MexaHu3m
KareIbHOTO YHOCA Biaru. KOHCTPYKIHS U pacdeT MorpyKHOTro
JBIPYATOTO W MaponpueMHOro muta. L{eHTpobexxHbIe cemapaTopsl.
Teopernyeckue OCHOBEI pacueTa IEeHTPOOEIKHBIX CEeIIapaToOpoOB U UX
KOHCTpYKIHH. JKano3uiiHble cernapaTropbl. TOPU30HTAIBHBIE U

BEPTHUKAITBHBIE KAITFO3UITHBIE CeMapaToOphI.

10. IIpuMecu nuTATENLHON U
naporeHepaTopHoii BOAbI, MX
BJIMSIHME HA HAJIESKHOCTb U
3KOHOMHUYHOCTH PadoThI

naporeHepaTopa U KauecTBo napa

DU3HKO-XUMHUYECKUE TIPOLECCHL, TPOTEKAtOIINE B KOHTypax SAJVY.
bananc npumeceii B 111" 1 ux ynanenue ¢ npogyBkoil. BHemsss

OopraHu3anys NpoLyBOYHBIX JIMHUN U PEIVIAMEHT POy BKH.




11. BoaHblii pe:xxum

NaporeHepaTopoB

XUMHYECKHI COCTaB BOJBI BTOPOro KoHTypa. O0paboTka docdaramu.
O0paborTka JleTy4nMu peareHTamMu. Beioop 00001Ianmx napaMmeTpon

JJIsA OITMCaHUsL 3(1)(1)CKTOB BOAHO-XUMHUYCCKOI'O pEKHUMaA.

12. Pacuet naporeHepaTopos,
0COOEHHOCTH OCHOBHBIX BH/I0B
pacyeToB NaporeHepaTopoB

Ppa3jIuIHOr0 TUIIA

TemmoBoii 6anmanc maporedeparopa. Koaddunuent temionepeaadn u
TeMIlepaTypHbIi Hanop. PacueT miomanu Tennonepenaromen
MMOBEPXHOCTH. BiusHUE OTIOKEHUHN U 3a11aC TOBEPXHOCTHU
TerioooMeHa. Pacuer pacnpeneneHnii TeMeparyp 1mo JJInHe
naporeHepupyromiero kanana. [lynbcanuu temnepaTyp B 30HE
nepexoja K yXyaIeHHOMY

termnoooMeny. [ mapaBmudeckuii pacueT. Pacyer MpodYHOCTH OCHOBHBIX
y3noB I1I'. PacueT o BEIOOPY OCHOBHBIX pa3MepoB. YIPOIIEHHBII

MIOBEPOYHBINA pacyer.

13. Hape:xxHOCTH padoThI

NMaporeHepaTopoB

OcHoBHble noBpexaaronre hakrTopsl 31emMeHToB [1I". OnbiT
9KcIuTyatanuu ropusonTansHbIX [117. TToBpexneHus 3apyOeHbIX
BEpTUKAIBHBIX MTaporeHeparopoB. CrieHapuii pa3psiBa TpyOokm I11° B

CJIydac HCBMCIIATCIILCTBA IICPCOHAJIA.

14. Bonpocbl 3K0OHOMHMKH B

NMaporeHepaToOPOCTPOEHHH

OcCHOBEHI pacdera TEXHUKO-9KOHOMUYecknx nokasareneii [1I". Beroop u
ONTHMHU3ALUS BEINYNH TEMIIEPAaTYPHBIX HAIIOPOB. YCIOBUS TEXHUKO-

SKOHOMHYECKON COITOCTaBUMOCTH BapHaHTOB.
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