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1. Incuuniauna «'mapoaMnHaMUKa M TenJ1000MeH

Ta6J11/1ua 1.1. ITokazarenu AOCTHUIKCHUS 3aJaHHOT'O YPOBHS OCBOCHUA KOMIIETEHITHM

Kon Copnepxanue Ko u HaumeHoBaHue JleCKpUNTOPBI JOCTHKEHUS

KOMIIETEHI] [KOMIIeTCHIIMHU NHaukaTopa 10CTH/KEHUSA  |[KOMIIETEHIIUH

U KOMIIeTeHIIH T

(ITnanupyembie pe3yabTaThl
ocBoenus OIT)

[TKC-2 CniocoOeH npoBecTH AITKC-2.1 - [IpoBoauT pacuet|3HATh: 0 CYIIHOCTH
pacuer, KOHIICTITYaIbHY IO 1 TeTUI0(DU3UYECKUX TMPOIIECCOB,
KOHLCTITYaJIbHYIO 1 IPOEKTHYIO mpopaboTKy MPOUCXOAIIUX B PEAKTOPE C
[IPOCKTHYTO HpOPaGOTKy COBPEMCHHBIX (1)1/131/1%01(1/1) CJIbIO CO3aHus
COBPCMCHHBIX YCTaHOBOK M IMPHUOOPOB. KOHCTPYKIHMH,  OTBEYAIOLINX
S I;IISpIing (():II)( (I;I; YCTAHOROK ATIKC-2.2 —  Hcmonp3ye] COBPEMCHHBIM 5 KpUTEpHUAM

COBPEMEHHBIE MeToauky TCTIOTCXHIICCKON

hacueTa, KOHIENTyalbHoi Y HAACHKHOCTH, 0e30IMacHOCTH,

IPOEKTHOI npopaGorky TEXHHKO-9KOHOMUYECKHM

FOBPEMEHHBIX buznyecKny TpeboBaHuAM, yUCHOBH’IM

| CTAHOBOK 1 MPUGOPOR OXpaHbl OKpY>Karollel cpessl,
TEXHUKU 0€30MaCHOCTH
YMeTh:
dbopMynupoBaTh oOmue
3aKOHOMEPHOCTHU u
pEKOMEH1alluu npu
BBITTOJIHEHUH KOHKPETHBIX
pacyeTos, MOJIb30BATHCSA
CIIELIMAJIBHON JIUTEPATYPOU H
CIIPaBOYHBIMU MaTepHuaiamu.
Bnaners:
HaBBIKAMH COCTaBJICHUS
MaTEMaTHIECKUX MOJICIICH,
BBIYUCIIUTEIIbHBIX CXeM,
pa3paboTku QJITOPUTMOB
pacueToB

YK-2 Cnocoben  ympaBisate|IYK-2.1 ®opmynupyer Ha3HATH: JEWCTBYIOIIIHE
IIPOEKTOM  Ha  BCEX|OCHOBC MOCTaBJICHHOU IpaBOBBIE HOPMBI u
STaIax ero xKu3HeHHoro|IPOOIEMBI IIPOCKTHYIO 3a/1aqy OTPaHUYEHUS, OKa3bIBAIOIIUE
LMK 1 crocod ee pelieHus uepes peryaupymoliee  BO3JAeHCTBUE

PeATH3ALHIO MPOCKTHOTO, MPOEKTHYIO JESATEIHbHOCTD.
yIpaBiIeHUs

IVK-22. PaspaGaTsiBaet YMeTb: OnpeAenuTb Kpyr 3aaa4y
KOHIISITIHIO npoeKTa pB PaMKax M30paHHBIX BHIOB
pamMKax 0603HaueHHOI|IPODECCHOHAIBHOI

POOJIEMBI: (bopMyTHpYyeT|IEeATEIBHOCTH,  IUIAHUPOBATh
Lelb, 3a7a4d, OOOCHOBBIBAET COOCTBEHHYIO IOEATEIIbHOCTh
aKTyaJbHOCTb,  3HAYMMOCT,|ycx o8 3 MMEIOIHXCS
OKHJIACMbIE  PE3YTBTATBI  Mnecyncop, hopMUPOBATH TUIAH-




rpaduK peaau3aluy MpoeKTa B

BO3MOXHBIE  cdepbl  HX
IpUMEHECHHUS
NYK-2.3. PazpabaTsiBaeT

IUIaH peain3aluy IPOEKTa C
Y4ETOM BO3MOJKHBIX PHUCKOB
peanu3anyyu U BO3MOKHOCTEH
UX YCTpaHEHUs, IUIAHUPYET
HEOOXOJUMBIE pEecypchl, B
TOM YHCIIE C YYEeTOM HX
3aMEHSIEMOCTH

OCJIOM U IUUIaH KOHTPOJA €ro

BBIITOJTHCHUA.

Brnaners HaBBbIKaMH o
nyOJIMYHOMY —TPEICTABICHHIO
pe3yabTaToB peLeHuit

KOHKPETHOM 3a/1a4 ITPOEKTA.

NYK-2.4. OcyuecTBiser
MOHUTOPHHI xoJa
peanu3anu MIPOEKTAa,
KOPPEKTHPYET  OTKJIOHEHHS,
BHOCUT JOTIOJTHUTENbHbIE
U3MEHEHHUs B IU1aH
peanu3anu MIPOEKTAa,
YTOYHSET 30HBI
OTBETCTBEHHOCTH yYaCTHHUKOB
IPOEKTA.

NVYK-2.5 IIpennaraer

Ipouenypsl U  MEXAHU3MBbI
OLICHKM KayecTBa IPOEKTa,
UHGPACTPYKTYpPHBIE YCIOBUS
JUIsL BHEAPEHUS PE3YJIbTAaTOB

IPOEKTa
YK-3 Criocoben NYK-3.1. BripabareiBaeT(3HaTh OCHOBBI  OpTaHU3ALMH
OpTaHHU30BLIBATH U CTPaTCruro KOMaHL[HOﬁ COLMAJIBHOT' O B3&I/IMOI[€I710TBI/I$I,
PYKOBOJMTB pab0TOH  [pabOTbI M Ha €€ OCHOBE|z 1y ¢ Y4ETOM BO3DACTHBIX,

KOMaH/Ibl, BEIpaOaThIBast
KOMaHHYIO CTPATETHIO
TS TOCTHIKEHUS
[MOCTaBJICHHOM eI

OpraHusyeT —O0TOOp  'JICHOB TeHJICPHBIX 0COOEHHOCTEHH,
KOMATIB - AU~ AOCTHACHHA COBpPEMEHHBIE TEXHOJIOTUHI
MIOCTaBJICHHOU I1EJTH; .

VK-3.2. Opranusyer n B3aUMOJICHCTBUS  C y‘IGTOhf
KOPPEKTHpYET paGory|CCHOBHBIX  3aKOHOMepHOCTEH
KOMaH/Bl, B T.4. Ha OCHOBeBO3PaCTHOTO 1
KOJUIETHAJIbHBIX PEIICHUN MHAWBUAYAJIbHOTO  Pa3sBUTHA,
NYK-3.3. Pa3pemaer|conuaisHorO,

KOH(JIMKTBI ¥ MPOTHBOPECUHS|3THOKOHIICCCHATBHBIX u
IpU  JIEJIOBOM OOILEHUH Ha KyJIBTYPHBIX pazIMunii,
OCHOBE ydeTa HHTEPECOB BCEX|(GenmocTell  COLMATN3ALNN
CTOPOH JTMYHOCTH.

MYK-3.4. OprafvmsyeT YMeTh OpraHHU30BaTh
JTUCKYCCHUH 10 3aJaHHOU TEME i
¥ o0cyxkaeHue pesyinprarop|y IPaBILITh CUTYalnAMH
PaBoTbI KOMAHTbI cloOmenwus, COTPYJHUYECTBA,
NPUBJICUYCHUEM  ONIOHCHTOB|PAa3BHBas aKTUBHOCTb,
Pa3pabOTaHHEIM MM CaMOCTOSITCIILHOCTD,

NYK-3.5. Jlenernpyer\yauumuaTuBHOCT, TBOPUYECKHE
TIOJTHOMO A WICHaM crr0coOHOCTH YYaCTHUKOB
KOMaHJpl - M PACHPCACTIACT 1 ppanpHOr0 B3aMMOIEHCTRYL.

MOpYyYEeHUs, J1aeT oOpaTHYIO




CB3b  I1I0  pe3yJibTaTaM,
MNPUHHUMACT OTBCTCTBCHHOCTD
3a 001U pe3yabTarT

Brnagets
OpraHu3aluu

METOJaMH

KOHCTPYKTUBHOI'O
COIIMAJIBHOTO B3aUMOJICHCTBUH,
CIIOCOOHOCTBIO  OPTaHHU30BaTh,
YIPaBIISITH CUTYyaIUsSIMHU
OOIIeHMSI, COTPYTHUYECTBA.

CrpykTypa KOMIETEHIIMU U TEXHOJIOTHS ee (POPMHUPOBAHUs JaHbI B Tabmie 1.2.

Tabmumna 1.2. - CTpyKTypa KOMIIETCHIIMHN B TEXHOJIOTHS €€ ()OPMHUPOBAHUS U OIEHKH

OOyyaromuiics JOHKEeH Texnonoruu Texuonorus OILICHKU
popmupoBanus OCBOEHUSA KOMIETCHIINU

Baagers 3HAHMAMU YcrHblii onpoc.
Jlekuuu. KonTpons
[IpakTrueckue CaMOCTOSITEILHOMN
3aHSATHSL. paboTHI.
CaMocTosTebpHas Ok3ameH. 3auer
pabora.

O0sanaTh yMeHUAMH Jlexuuu.
[IpakTrueckue o

YcrHblii onpoc.

3aHATHUS.

Kypcogas pabora

3amura KypcoBoil paboTbl
KonTponbhas pabora

CamocrosiTenpHas
Ok3ameH. 3auer
pabora.
HNMeTh HABBIKH VYcrHblii onpoc.
KonTponb
Jlekuuu. P .
CaMOCTOSITENIbHOM
[IpakTueckue
paboTHI.
3aHATHSL..

DK3aMeH. 3ayeT




Kpurtepun popmupoBanus oieHoOK

Tabnuma 1.3. - DTan Tekymero KOHTPOJIS MO AUCHUTIINHE

Bung
OLICHMBaHUS
ayAUTOPHBIX
3aHATHI

Pabora
JIEKLIUAX

PabGora Ha
MPAKTUYCCKH
X 3aHATHUAX

Texnomorus
OLICHUBaHUA

VYyacrtue B
CPYIIIOBBIX
00CYX)ICHUIX

Pemenue
00ImMX 3a1a4

Permenue
VHIUBUYaJlb
HEIX 3aJ]1a4

[lIxana (ypoBeHb) OLIEHUBAHMSI HA TAIE TEKYILIErOo KOHTPOJIS

HEYAOBJICTBOPHUTCIBHO

OtcyTcTBUE ydacTus

OTtcyTcTBUE yUacTHs B
00CYXICHHH METOJIOB
pereHHs

Perienue oTcyTcTBYET

0

Ennnnanoe
y4acTue

Ennnnunoe
BLICKA3bIBAaHHUE

Pemrenue c
rpyOBIMHU
oLIOKaMH

YAOBJICTBOPUTCIIbH

XOPpOIIIO

AKTHUBHOE
yqacTHe B
00CyXICHUN

AxTHBHOC
y4acTue B
00CyXICHUN
X0J1a peIICHHS

[IpaBunsHOE
pelIeHne ¢
OTACJIbHBIMHU
3aMe4YaHUSIMU

OTJINYHO

BrickaspiBa
HHE
HEOpAUHAp
HBIX
CyKIECHUMN

Brickas3piBa
HHE
HEOpAuHAp
HBIX
CYXKICHUN
3aganue
BBITIOJIHEHO
0e3
3aMeUaHuM




Tabnuua 1.4. - Otan MpOMEXyTOUYHO aTTecTalK

HauMmenoBanu [lIxana oneHUBaHUS HA ATAIE MPOMEKYTOUHOM aTTECTALIMKI
e Texuomorus
Jramna OIICHUBAHUSA |HEYJAOBJICTBOPUTE|YIOBICTBOPUTEI| XOPOIIIO OTJIUYHO | DTaIbl
OIICHUBAHUS bHO BHO KOHTPO
s
Kypcosas 3amura HEBBITIOJHCHUE 3amuTa paboTel | XOpouwiasi |OTIAMY-  |3alluTa
pa60Ta Ha pa60TBI pa60TBI HCYBCpCHHAs 3amuTa Had paGOTLI
TEeMY: paboThI 3amuTa | mepen
TemnnoBoii paboTel |Tpero-
pacuér JaBare-
aKTHUBHOM JIeM
30HBI
SIIEPHOTO
peaktopa
CyJ0BOM
SAIEPHOMN
SHEPTETUYECK
Oil yCTaHOBKH
VcBoeHue 3HanueBas MOJTHOE OTCYTCTBHE | HEMTOJIHOE Xopouiee |OTIMY-  |3ayer,
MaTrepuana KOMITIOHEHTa |3HAHWM 3HAHWH YCBOEHHE YCBOEHHE |HOE JK3aMe
JIMCHMITIMHBI yCcBOC- |H
HHE
JlesTeIbHOCT |OTCYTCTBHE pelieHue 3a1ay C | pelieHne | perieHue
Has (3a7a4uu, |pelnIeHHs TUMOBBIX |TPyOBIMU 3amad ¢ |3amay
3a/T1aHMS) 3aja4 oIInOKaMu OTHEJILHBIM | 0€3
u 3aMedaH
3aMeUaHus | Ul
MH




Nk W=

*

9.

10.
11.
12.

13.
14.
15.
16.
17.
18.

19.
20.

21.

22.
23.

24.
25.

IlepeyeHb THIIOBBIX KOHTPOJIbLHBIX BONPOCOB, HEOOXOAMMBIX /151 OLEHKH 3HAHUIA,
YMEHH, HABBIKOB U (MJIM) ONbITA AeITEJIbHOCTH, XaPAKTEPU3YIOLIUX dTAl bl
(opMupoBaHus KOMIIETEHINH B IpoLiecce 0CBOeHHUs 00pa30BaTeIbHOU IeSITeIbHOCTH

no aucuumiude " 'mapoauHaMmnka v Tenyi000Men"

W cTOYHHKYN TEIUTOBBIJIETIEHUS B PEAKTOPE.

Pacnipenenenue TerioBbAeneHUs M0 00beMy U dneMeHTam SP.

XapakTep pacnpeziesieHus: TeMIepaTypsl 1o paguycy crepkaesoro TBOJa.

OrpaHnyeHne TEIIOBBIIECNIEHUS B PEAKTOPE MO YCIOBUM IUIaBieHus U npoyHoctu TBIJL.
OrpaHuyeHHE TEIUIOBBIJEICHUS B KaHAJIE€ IO YCJIOBUSAM HEIONMYCTUMOCTH KpHU3UCA
TeIJI000MeHa.

Kpurrnueckuii TEIIOBOM OTOK M 3amac 10 KpU3uca.

VY4yer cinydallHbIX OTKJIOHEHHH OT YCIOBHII HOMMHAJIBHOTO TEIJIOOTBOAA (MpeaeabHbIN
MOIXO/T).

Pacnpenenenue temmnepaTypbl 1O BBICOTE KaHajla ¢ HEKHUISIIIUM TEIUIOHOCUTENIEM PEaKTOPOB
pa3JIUYHOTO THMA.

Bunpl, 3a1a4n 1 OCHOBHBIE 3Talbl TEIUIOTUAPABINYECKOTO pacyeTa peakTopa.
['unpaBnuyeckoe nporIMpoBaHNe aKTUBHOM 30HBI PEaKkTOpa.

S4elKoBbIN TEMIOTUAPABINYECKHUI pacueT TeIIOBBIIEISIONIEH COOPKH.

OcobenHoctu pacrpeeneHust TeMIepaTypsl 10 BBICOTE KaHaJia

c KHUTISIITAM TEIIJIOHOCUTEIIEM.

OCHOBHOM NOKa3aTelb TEINIOTEXHUYECKON HAJIC)KHOCTH PEAKTOpa.

Crioco0bl MHTEHCU(UKALIMY TETUIOOTa41 B aKTUBHOM 30HE PEaKTopa.

Ol"paHI/IT-ICHI/Iﬂ TCIUIOBBIACICHUA B KaHAJIC UX yCJ'IOBI/Iﬁ HEOOIMIYCTUMOCTH KHUIICHUSA TEIIJIOHOCUTEIIA.
I[OHyCTI/IMOCTB " ONIPpE€ACIICHUE PACIIOJIOKEHNA YIaCcTKa C MIPUCTECHHBIM KUIICHUEM TCIIJIOHOCUTEIIA.
Kpwusuc rermoodmena 1 u 2 pona.

OFpaHI/I‘leHI/Ie TCIUIOBBIACIICHUA B KaHAJIC U3 YCJIOBHUA HCAOIMYCTUMOCTU KpU3HCA TermooOMeHa. 3amac
A0 Kpusuca.

VYueT ciiyqaifHbIX OTKIIOHCHHM OT YCIOBUI HOMUHAIBHOTO TEINIOOTBOIA (TIPEACIbHBIN TTOIXOT).

HCHI/I " 3aZla4d TCIUJIOBOI'O0 U THAPABIMYCCKOIO pacydeTa AACPHBIX PCAKTOPOB HA pa3IMYHBIX STallax
MIPOEKTUPOBAHUS.

Bribop 3akoHa pacmpeneneHus SHEPrOBBIIEICHAS W THAPABIMYECKOE NPOPHIUPOBAHUE AKTHBHON
30HBI PEAKTOPOB PA3INIHOTO THUIIA.

Oco0eHHOCTH pacyueTa peakTOpOB ¢ KHUILAIINM TeruioHocuTeneM U ¢ ELl B mepBoM KOHTYpe.

OCHOBHBIE TIOHATHI H OMpEACIICHUA TEIIOTEXHUUECKON HAaACKHOCTH ACPHBIX PCAKTOPOB
(CTaTUCTHYCCKHH ITOAXO).

PacueT 0ocHOBHOTO ITOKa3aTesd TEIIOTEXHUUECCKOM HaJCXKHOCTH.

[IyTy noBbIIEHNS TEMIOTEXHUYECKOW HAIEKHOCTH.

IlepeyeHb KOHTPOJIBLHBIX 3224 N0 AucHuIIMHEe " ['mapoannaMuka u Teniood0Men"

[Tpumep 3amau Nel
Paccuntarh KommM4ecTBO TeIUIa, BBIAEISIEMOE B aKTUBHOM 30HE PEaKTOpa MpHU IPHU AEICHUU

oaHOro Kuimorpamma ypana 23U ¢ yuetom u 6e3 y4eTa paJualliOHHOTO 3aXBaTa HEWTPOHOB.

[Tpumep 3amay Ne2
Haiitu cpenuuit K03 PUIIMEHT TEIIOOTAAYN 0. U CPEIHIOK TeMIIepaTypy Ha MOBEPXHOCTH

TBOJI npu 00beMHOM MIIOTHOCTH TEIUIOBBIIEACHUS B HUX v=44%107BT/M3.



DOneMeHThl ¢ Hapy>KHbIM quameTpoM d,=10MM pacrmookeHbl B MydYKe MO KBaIAPaTHOM
pemieTke ¢ maroM S=14MM ¥ OMBIBAIOTCS TEINIOHOCUTENIEM CO CKOPOCTBIO W=3M/C TIpU CpeaHe
temneparype t= 200 C° u naBnennn Pr= 14 MIla.

3amavy pemuTh A BOJISHOTO TeIioHOcuTeNs 1 Na.

[Tpumep 3amau Ne3

Onpenenutb Temreparypy HapyKHOM MOBEPXHOCTH CTepkHs cucTteMbl AP «cyxoro»
UCTIOJIHEHUS U3 Kapbuna 6opa B obomnouke u3 crtanu 0X18H9B napyxubM auamerpom d2=11mm u
C TUIOTHOCTBIO TerioBbAeTeHus qv=5.7*%107 BT/M3. CTepKeHb NepeMeniaeTcsi BHYTPH THIIb3BI
BHYyTpeHHUM nauamerpoM d3=13mm c¢ TommuuOi creHku 2mMm w3 ctanmu OXI8HOT. I'mnbza
pacnoioxkeHa BHyTpu TBC ¢ 5SKBUBajJeHTHBIM JHAMETPOM MEKTBIIBHOIO IPOCTPAHCTBA
dyx=3,5MM. CHapyXH T'uib3a 00TeKaeTcsl BOASHBIM TEIUIOHOCUTENIEM CO CpelHel TeMiepaTypoin
t= 300 CO u naBnennem Pr= 15,7 MIla co ckopocThio w=7M/c. 3a30p MEXAy CTEP>KHEM U THUIIH30U
3aI10JIHEH ra30M IPU aTMOC(EPHBIM JIaBJICHUU.

3amavy peuuTh NPy 3aM0JIHEHUHU Ta30BOT0 3230pa BO3LyXOM H T'EJIHEM.

[Tpumep 3anau Ned.
Onpenenuts K03((GUIMEHT TEIIOOTAAYH NPHU BBIHYKJICHHOM JIBUKCHUH KUIALIEH BOJbI B
KaHaJle C AKBUBAJICHTHBIM JUAMETPOM MEXKTBIJIBHOTO MPOCTPAHCTBA dy;=5SMM TPU CIETYIOLINX
YCIIOBHUSX: CKOPOCTh NUPKYJISAINU ABYX(ha3Hoi cmecu wo = 3,0 m/c, naBienne p = 5 Mlla, TerioBas
Harpyska nosepxHoctu qr = 6*105 Bt/m2.
3amaqy pemuTs Ipu CKOpocTsx wo = 3,0;5 u 7 m/c.
[Tpumep 3amay NeS.

Onpenenuts pacupeleNeHue KpPUTUYECKOTO TEIIOBOTO IOTOKA B TEIJIOBBIAEIIAIOIIEM
kaHaje mouHocThio Ny = 550 kBt, BeicoToit H=1Mm u cocrosimem u3 30 TBDOJI ¢ Hapyx’HBIM
nuaMeTpoMm d.;,=6 MM. BHyTpeHHuii qruamerp dexia kaHaia dg,,=41MM.

OTBOJ TeIUIa B KaHaJe OCYIIECTBISETCS BOJSHBIM TEILIOHOCUTENeM ¢ pacxoaoMm G,=1,9 kr/c,

npu  JaBICHUHU Px=20MIla wu npu  TeMmIiepaType Ha Bxozie t;x=270C0.

z) d
PacnipenienieHre TEIUIOBBIACICHUS 110 BHICOTE KaHasla IPUHSTH B BUJIE: q,(2) ® G

<cos(Mo<2)

¢ 3pdexTuBHOI 106aBKOI oTpaxarens 0,1m.
ITpumep 3anau Ne6

BBIMOTHUTE TIOBEPOYHBIM TEIUIOBOM pacueT peakTropa MO HMCXOJHBIM JaHHBIM CKBO3HOTO
KypCOBOTO TIPOEKTA.

ITpumep 3anau Ne7

[To ucxomubIM maHHBIM 3a7aud Ne5 ompenenuTe MUHMMAIBHBIN 3amac 10 KpH3Hca B
KaHaJ€ ¢ YYETOM CIIy4alHbIX OTKJIOHEHUM ONpEelsIoIUX MapaMeTpoB (B paMKax IpPeaeIbHOIO
moaxoaa K TEIIOTEXHUYIECKOU Ha[[e)KHOCTI/I).

Tabmuna 1.5 - OnieHo4HbBIE CPEeACTBA TUCUUILIAHEIL, 711 TPOMEKYTOUYHON aTTeCTallu

dopMupyemsblie Homepa Bonipocos Homepa 3apau
KOMIIETEeHIIUH

Komnerenmus TIKC- 1-25 (Ha ycMmoTpenue |1-7 (Ha YCMOTpPEHHE
2, YK-2,3 HpenoaaBarens) IpEnoaaBaTens)




