MUHUCTEPCTBO HAVKHU U BBICILIEIO OBPA3OBAHU S POCCUNCKON OEEPAITMN
CDe,ZlepaJ‘II:HOG rocy)lapCTBeHHoe dBTOHOMHOE OGp%OBaTeHbHOC YUYpEKIACHUE BBICIIETO 06pa3OBaHI/Iﬂ
«HALIMOHAJIbHBIN UCCJIEJOBATEJILCKUA
TOMCKUH MOJIUTEXHUYECKUM YHUBEPCUTET»

YTBEPXIAIO
_Hupexzop VAFHI

' T TBy

PABOYASA ITPOTPAMMA JUCIHUITINHBI
INPUEM 2019 r.
®OPMA OBYYEHMUA OUYHAS

| SHEPI'OOBOPYJIOBAHMUE SIAEPHBIX DHEPTETUYECKHX YCTAHOBOK |

Hanpassienye noaroTosKu/ 14.04.02 SinepHbie pu3zuKa U TEXHOJIOTHH
CIEUATBHOCTD
OO6pa3zoBaTenbHas Mporpamma
SlnepHble peakTOpbl M MaTePHUAJIbI
(HanpaBIeHHOCTE (TTPOGUIIE))
Creuunanuzanus SlnepHble peaKTOphl U SHEPreTUYECKUE YCTaHOBKH
VYpoBeHb 00pa3oBaHUs BhICIIIee 00pa30BaHUE - MarucTpaTypa
Kypc | 2 \ ceMeCTp ’ 3
TpynoeMKocTh B KpeauTax 6
(3a4eTHBIX €TUHHIIAX )
Bunbl yueOHOU IesITEIBHOCTH BpemenHo# pecypce
Jlexuuu 16
KonrtakTHas (aynuropHas) [IpakTHyeckue 3aHsTHS 32
pabota, 4 JlabopaTopHble 3aHITHS 16
BCET'O 64
CamocrostenpHas paboTa, 4 152
B T.4. OT/JEJIbHBIE BUIBI CAMOCTOSATEILHON pabOTHI C KypcoBas pa6ora
BBIZICJICHHOM MIPOMEXXYTOUHOH aTTecTaiuei (KypcoBoi
IIPOEKT, KypcoBas pabora)
UTOI'O, u 216
Bun npoMexyTouHol | DK3ameH Ob6ecneunBaroniee OATIL
arrecrauuu | Jud.3auér IIOApa3esieHue
KP
3aBenyromuit Kaheapoii- \% A.I'. I'oproHOB
PYKOBOJUTEND OTAENIECHUS / /
Pykosogutens OOII s /) A= M.C. Ky3uenos
IIpenonasarens = V[¢22< |T H. Konmnakos
?\% A.O. Cemenon
= 1

2020r.



1. llesan ocBOEHMSI AN CIMIIJIMHBI

HCJ’IHMI/I OCBOCHUS JUCHHUIIIIMHBI ABJISACTCA (bOpMI/IpOBaHI/Ie y o6yqaloumxc;1 OIIPECACIICHHOI'O

OOII

podecCuOHAbHOM e TEIbHOCTH.

(n. 5.4 O6meit xapakrepuctukun OOII) cocraBa KOMIIETEHLMM MJisi TMOATOTOBKHU K

HWHauKkaTopbl J0CTHKEHHsT KOMIeTeHIIHI

CocraBasiionue pe3yJibTaTOB OCBOCHUSA

Kon (1eCKpHNITOPBbI KOMINIETEHIIHH)
HanmenoBanne
KOMIIeTeHI[HU HaumeHoBaHNe HHANKATOPA
KOMIIETeHI[HU Kon HanmenoBanue
JIOCTUKEHH I Kon
HHIHKATOpa
Braneer ombiToM
MpoBeNeH s pador,
CBS3aHHBIX C
OIIK-1.1B2 NIPUMEHEHUEM
COBPEMEHHBIX METOJIUK
aHaJIN3a COCTOSIHUSA
Criocoben PEaKTOPHOI yCTaHOBKU
YMeer aHanu3upoBaTh
bopmymiposats Dopmynupyet npodiiemy, COCTOSIHUSI PEaKTOPHOM
V(G M 3aMaHH pelIeHne KOTOpoil HapsIMyIo YCTaHOBKH H ONpPENeIsTh
HCCIIeIOBaHUS,
OIK-1 BLIGUpaTh MOMK-1.1 CBSI3aHO C JIOCTIXKEHUEM LIeIH HX OCHOBHBIE
KHTEpHH OLICHKH, HCCIIE/I0BAHNA 1 BbIOMpaeT OIIK-1.1Y2 SKCIUTyaTallMOHHbIE
LIS ONTHMANBHEIN CII0Cc00 penIeHns rapaMeTpsl, OLleHHBATh
HOCTABJICHHBIX 3a/1a4 6€3011aCHOCTh TEKYIIEro
HPHOPHUTETHI
peltieHus 3a7au pexuMa paboThbl
sHeprodsoka ADC
OIIK-1.132 3HaeT NPUHIIUIIBI
obecrieueHus 6e30macHO
9KCILTyaTalluy U
TEIIOTEXHHYECKOH
HaJI©XKHOCTH PEaKTOPHBIX
ycTaHoBoK ADC
Crnioco6HOCTh N.IIK(Y)-4.2. Crioco0eH OLIeHUBATh PUCKH U TIK(Y)-4.2B2 Brnaneer HaBbIKamMu
OLICHUBATbh PHCK U OTKJIOHEHHSI OT PEKHMOB pacuéra KpUTHUECKIX
OIIPENENSATh MEPBI HOpMaJBHOH JKCInTyaTanuy SI0Y TapaMeTpoB
06e30macHOCTH IS 3HEProoOOpy0BaHUS
HOBBIX YCTaHOBOK STIEPHBIX YCTaHOBOK,
U TEXHOJIOTUH, PHCKOB BO3HHKHOBEHHS
COCTABIISITh U PEXHMOB BOSHHKHOBEHHS
aHaIN3UPOBATh BHEIITATHBIX CHTYaIHit
CIIEHapuH pu padore
HOTCHIUAIBHO 9HEPreTUYECKOro
BO3MOXKHBIX obopynoBarust ADC
aBapuii, TK(Y)-4.2Y2 ‘YMeeT oLleHUBaTh PUCKU U
TK(Y)-4 pa3pabaThiBaTh 3¢ eKTUBHOCTH
METOJBI HCTIOB30BaHUS
YMEHBIIECHHS 9HEproo0OpyAOBaHUS
pHCcKa uX TIK(Y)-4.232 3HaeT NpOeKTHHIE
BO3HUKHOBCHUSI OrpaHHYEHHUS
MIPHMEHUMOCTH
3HEProo0OpyI0BaHUS
SIIEePHBIX
MIapOIPOUBIIBOISAIINX
YCTaHOBOK,
XapaKTEePHUCTHKI
00opyoBaHus,
npuMensiemoro 8 ADC
Brnaneer HaBblkamMu
YTCHHS TEXHOJIOTHUECKHUX
TIK-8.1B1 CXEM SIIEPHBIX
9HEPreTHYECKUX
YCTaHOBOK
CrocobHOCT Ymeer BBITIOJHATH
MIPOBECTH pacyer, pacueTsl rapaMeTpoB
KOHIIETITyaJIbHYI0 PaccunThBaCT TEPMOJMHAMUYECKUX
U POEKTHYIO LUKJIOB, CKOpOCTH
TK(Y)-8 popadoTKy N.IIK-8.1. ep MOHgHaM"quK"e [12PaMETPE! IK-8.1V1 JBIDKCHUS paboueit cpesibl,
COBPEMEHHEIX 9HEProoOOpPyLOBAHNUS PEAKTOPHBIX J— "
YCTaHOBOK
¢usryeckux TEeMIIepaTypHBIX
YCTaHOBOK M rapaMeTpoB AKTHBHOU
pudopoB 30HBI
3Haer STaIbl
npeoOpa3oBaHus  sACPHOU
I1K-8.131 9HEPTUH B
INEKTPUYECKYIO,

TEPMOAMHAMHYICCKHE




Kon
KOMITIETEHIIMN

HaumeHoBanue
KOMITETEHIIHH

HNHANKATOPBI JOCTHKEHHSI KOMIIeTeHIIUH

Cocrapisioniyie pe3yJbTaTOB 0CBOCHHS
(1eCKPHNITOPBI KOMIIETEHIUH)

HaumeHoBaHue HHAMKATOpPA

Kox HaumenoBanue
JIOCTHIKEHHSI Kon
HHIUKATOpPa
LMKIBI M CXeMBl  HX
peanu3anMu B SACPHOM
JHEPreTU4ecKoi
YCTaHOBKe, repeyeHb

OCHOBHOTO 000pYZOBaHUS
DY u MPOLIECCOB,
NPOTEKAIOMUX B  HHX,
QUarpaMMy — pacIIpeHHs
napa B TypOUHHOIT
YCTaHOBKE, PEXKUMBI
paboThI u paboune
XapaKTEePUCTHKH HACOCOB,
rnojorpesaTeneii, cpencrs
BOJIOTIOATOTOBKH u
aBapUHHBIX YCTPOICTB

JlucumiuinHa OTHOCUTCS K BapuaTUBHON dactu bioka 1 ydeOHOro 1urana
MIPOrpaMMBl.

2. Mecto qucuuminnsl (MoayJs) B crpykrype OOIT

3. [InanupyemMsble pe3yJibTaThl 00y4eHHs 110 JHCHHUIIIMHE

o0pa3oBaTebHOM

ITocne YCHICHIHOT'O OCBOCHUA JUCHHUIIJIMHBL 6y,Z[YT C(i)OpMI/IpOBaHBI PE3YIbTATHI O6y‘16HI/I$IZ

Il1anupyembie pe3yJbTaThl 00y4eHHsI M0 AUCHUTIIMHE HNuaukarop
Kon HanmenoBanue JOCTHKEHHSI
KOMIIeTeHIUH
PO 1 [IpumeHsTh 3HaHKSI METO/IOB AHAIM3a COCTOSHUS PEAKTOPHON YCTaHOBKU N.OIIK-1.1
N.TIK-8.1.
P2 BrImoHATE pacdeTsl 3 PEKTHBHOCTH MCIIOE30BaHHS YHEPT0000PYAOBAHS N.ITK(Y)-4.2.
Pa3 [IpuMeHATh SKCIIEpUMEHTANTBHBIE METOBI OTIPEACTICHUS TEPMOIUHAMUICCKAX N.IIK(Y)-4.2.
XapaKTEepUCTUK HEPro0OOpyI0BaHUS PEaKTOPHBIX YCTAHOBOK N.TIK-8.1.
P14 BrImonHATE 00paboTKy M aHAIN3 JaHHBIX, TOYYCHHBIX TIPU TEOPETHUCCKIX H N.OIIK-1.1
9KCIIEPUMEHTAIBHBIX HCCIIEIOBAHUSIX TEPMOJMHAMHYECKUX [IapaMETPOB N.TIK-8.1.
9HEpProo0OpyI0BaHUsI PEAKTOPHBIX YCTAHOBOK

OII@HO‘-IHI)IG MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMG)KyTO‘IHOfI arTeCTaluu NpcaCTaBJICHLI B
KaJICHAapHOM peﬁTHHF-HJ’IaHe JUCHUITIIINHBI.

4. CTpyKTYpAa M cojiep:KaHue TUCIHUINIUHbI

OcHoBHBIC BHbI Y4e0HOMH AeATEJIbHOCTH

Pa3zjesibl AU CHUIIMHBI Dopmupyemblii Buasbl yueOHoii resiTeIbHOCTH Oo6bem
pe3yabTaT BpeMeHH, Y.
o0yueHus no
JUCHUIIHHE
Paznen (Moayun) 1. OcodennocTu P11 Jlexun 8
IHEProBbIPA0OTKH IHEPrUM HA P12 [IpakTuueckue 3aHATHS 16
ADC P14 JlabopaTopHbIe 3aHsTUS 8
CamocrosTenbHas pabora 76
Paznen (MoayJib) 2. P11 Jlexum 8
JHeproodopynoBanue AIC P2 [IpakTuueckue 3aHATHS 16
P13 JTaGopaTopHbIe 3aHATHS 8
P14 CamocrosTenbHas pabora 76

Coneprxanue pa3nenoB AUCITUTUTHHBI:




Paznen 1. Ocobennocmu rnepzosvipadomku snepzuu na A3C

Ocobennocmu npoussoocmea u nompebienuss s10epHou dHepeuu. Tenjosvie cxembl AMOMHBIX
cmanyui. Ucmeyenue napa. Ilpoyeccol, npomexarowue 8 mypouHHbIX YCMAaHOBKAX.

TeMbl JeKIMM:

Oco0eHHOCTH MMPOU3BOJICTBA U TTOTPEOICHUS SACPHON SHEPTUH.

TepMmoauHaMuuecKue MUKIBI U TeroBbie cxeMbl ADC.

3. 3akonHbI HcTeueHus mapa. Pacronaraemast pabota u padota nportaikuanusi. CKOpOCTh
HCTEYECHHUS.

4, Jlmarpamma pacmupenus napa B Typoune. [lonesznas pabora cTyneHu.

N

TeMbl NpakTUYeCKUX 3aHATHIA:

1. 3akoHoMepHOCTM HIpPOU3BOJACTBA M  IMOTPEO]IEHUS  BJIEKTPUUECKOM  SHEpruu.
Ilokazarenn »snexkrpoctaHuuil. KosdduuueHT wucnonb30BaHHUsS — yCTaHOBJIEHHOM
MOIIIHOCTH U JPYTH€ NOKA3aTeNH.

2. Tommusomorpebnenne u kna ADC. DQdekTHBHOCTH U HKOHOMUYHOCTH
3JIEKTPOCTAHIIUH.

3. Tepmonunamuueckue nukibl Kapno n Penkuna. Kna nukios.

4. PereHepaTHBHBIN IIOJIOTPEB MUTATEILHON BO/bI. KapHOTU3MPOBAaHHBIN LIUKJI.

Ha3zBanus ja6opaTopHbIX padoT:
1. Pacuér pacnpenesieHus TeMIepaTypsl (TeMIIepaTypHOro mpouiis) 1Mo paanycy TBIJI.
2. Pacuér razoauHaMHYeCcKOro JaBICHUS IPOAYKTOB JACICHUS HAa 000JI0YKY TBIII.

Paspnen 2. Inepzoooopyoosanue A3C

OcHOBHOE 3HEProoOOpyNOBaHME AaTOMHBIX OJJIEKTPUYECKHX CTAaHIMHA: KOHCTPYKIHUS U
NPUHIUI JICWCTBUSL  TAPOTCHEPATOPOB, APOCCEIbHO-PErYIUPYIONIasi apMaTypa, Jea’paropa,
HacocHoe oO0opyaoBanue. 3anmTa A2V no TeXHOJIOTHUECKUM TPHUUYUHAM.

Tembl JeKkumii:
1. TIlaporenepatopsr ADC. TemnoBas auarpamma. Cemapauus napa. Koa
naporeseparopa.
. dpoccenbHo-perynupytomias apmarypa ADC. [IuddepeHanbHblii 1 HHTETpaIbHbBIN
3¢ (DeKThI.
3. Measpanus Boasl. 3akoH ['enpu. KoHcTpykius neaspatopa.
4. Hacocet ADC. SIBneHust mommnaxa v KaBUTAIMH. 3aTpaThl HA IPOKAUKY.

N

Tembl IpaKTHYECKUX 3AHATHI:
1. Pacuér comna s mapa.
2. Kunn maporeneparopa. Pacy€rbl TermiooOMEHHUKOB M HACOCOB.
3. beszomnacHoctb skcrutyaranuu S10VY. [lokazaTenu HaaEKHOCTH aBapUIHOM 3aUTHI.

Ha3panus 1abopaTtopHbIX padoT:
1. Anamm3 terorexaudeckoit Haaéxuoctu AIIITY. BeposarHocTs n3Hoca TpyO KOHTYpA.
2. Pacuér TeMmepaTypHOro Haropa «CTeHKa - )KUIKOCTh» TBI BBOP B cocraBe myuka.

5. Opranusanusi cCaMoCTOATEIbLHON PadoThI CTY/IECHTOB

CamocrosiTenbHast paboTa CTyI€HTOB MPU U3YyYEHUH TUCIHUILIUHBI (MOIYJIs) MpeaycMOTpeHa
B CJIEAYIOUIMX BUAAX U popMax:
— PaboTa ¢ TeKIMOHHBIM MaTepHAaJIOM,;
— TloaroroBka k 1a00opaTopHbIM paboTaM, K MPAKTHYECKUM 3aHATUSM,



— Beinonnenue KypcoBoit paboTH;
— TloaroToBka K OI[EHUBAIOIINM MEPOIPUSTHSIM.

6. YueOHo-MeTOoAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCIUTIIHHbI

6.1. YyeOHO-MeTOANYECKOE 00ecIedeHue

OcHoBHas JInTepaTypa

1. OcnoBHoe o6opynoBanue ADC : yueOHOe nocobue / moa penakuueit C. M. JImutpueBa. —
Munck : Bemmiimas mkoma, 2015. — 288 ¢. — ISBN 978-985-06-2520-5. — Texkcr :
SJIEKTpOHHBINA //  JlaHb : ANIEKTPOHHO-OMOMMoTeyHas  cucrema. —  URL:
https://e.lanbook.com/book/65576 (nara obpamenus: 07.04.2019). — Pexxum mocryma: ajis
ABTOPH3. MTOJIb30BATEIICH.

2. TemmoruapaBindyeckue MOJCIH OOOPYAOBAaHHUS JJICKTPUYECKUX CTaHIUN : ydeOHOe
nocooune. — Mocka : DUSMATIIUT, 2013. — 448 ¢. — ISBN 978-5-9221-1518-6. —
Texcr : onexktpoHHbli /  Jlane : 3nmekTpoHHO-OMONMoTeuHass cucrema. — URL:

https://e.lanbook.com/book/59703 (nara obpamienus: 07.04.2019). — Pexum moctyna: s
aBTOPU3. II0JI30BATEIICH.

3. Ieneros, A. C. Hacocnoe o6opynoBanne ADC : yue6Hoe nocodue / A. C. lleneros, C. T.
Jleckun, B. U. Cnobomuyk. — Mocksa : HUSIY MU®U, 2011. — 348 c. — ISBN 975-5-
7262-1499-3. — Tekct : 21eKTpoHHBIN // JlaHb : 3JIEKTPOHHO-OMOINOTEYHAs CHCTeMa. —
URL: https://e.lanbook.com/book/75747 (mara oOpamenus: 07.04.2019). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.

JlomoJIHMTeIbHAS JIUTEpaTypa

1. SxyOenko, M. A. TexHosornyeckue mpouecchl NPOU3BOACTBA TEIUIOBOM U AJNEKTPUUYECKOM
sHepruu Ha ADC : yue6Hoe nocobue / . A. Skybenko, M. 3. [Iunuyk. — Mocksa : HUAY
MU®U, 2013. — 288 c. — ISBN 978-5-7262-1766-6. — Tekcr : annekTpoHHbIH // Jlanb :
aNeKTpoHHO-OuOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/75782 (mara
obpamienus: 07.04.2019). — PexxuM gocTyma: i aBTOPH3. MOJB30BaTEIICH.

2. MamuHoctpoeHue saepHoil TexHuku. Tom IV-25 : B 2 xuurax / I1.B. Annpees, C.A.
Antunos, A.W. Apxaes, B.W. Actrapypos. — Mocksa : Mamusnoctpoenue, [6. r.]. — Kn. 2
— 2005. — 944 c. —Texkcrt : 271eKTpoHHBIN // JIaHb : 3JIeKTPOHHO-OMOJINOTEYHAs cUCTEMA.
— URL: https://e.lanbook.com/book/795 (mata oOpamenus: 17.02.2019). — Pexum
JIOCTYTIA: JIIsl aBTOPU3. TIOJIb30BATENEH.

6.2. UuopManinoHHOE M IPOrpaMMHoe o0ecreyeHne

Internet-pecypcst (B 1.4. B cpeae LMS MOODLE wu np. o6pa3oBaTenbHbIe U OMOTUOTCUHBIC
pecypcehl):
1. Onexmponno-6ubnuomeunas cucmema «Jlanwy - https://e.lanbook.com/
2. Hayuno-snexkmponnas 6ubruomexa eLIBRARY.RU - https://elibrary.ru/defaultx.asp

HI/ILICHSI/IOHHOC MporpaMmMHoOC O6CC1’IC‘-I6HI/IG (B COOTBETCTBUHU C HepequM JJUIECH3UOHHOI'0
nporpamMmmHuoro odecneuyenus TITY):

1. Mathcad 15

2. Wolfram Mathematica 12

7. Oco0Oble TpeGOBaHUS K MaTePUATIbHO-TEXHUYECKOMY 00ecredeHUI0 M CIHIIJIMHbI
B yueOHOM mporecce uCHOIb3yeTCs cleayolee JgadopaTropHoe 0O0OpyJIOBaHUE IS
MPAKTUYECKHUX U JIAOOPATOPHBIX 3aHATHI!

‘ Ne ‘ HaumeHoBaHue cienaIbHBIX HaumenoBaHue 000py1oBaHus




NOMeIlleHH I

1. AyauTOpHUS IS TPOBEIECHUS KowmrmnexT yuebnolt mebenn Ha 48 mocamounsix MecT; Jlocka
y9eOHBIX 3aHATHI BCEX THIIOB, ayauTopHas HacTeHHas - 2 mrt.; Kommetorep - 1 mT.; [TpoexTop - 1
KypPCOBOT'O MPOSKTUPOBAHUS, LIT.

KOHCYJIbTAaIlNH, TEKYILETO
KOHTPOJISL U IPOMEXYTOUHOMN
aTTecTaluu

634028, Tomckas o6nacTs, T.
Tomck, Jlennna npocnexr, a. 2 340

2. Aynutopus A NIPOBEJCHUS Kommiekt yuebHoi mebenu Ha 30 mocasouHbix Mect; Jlocka
yueOHBIX 3aHATHI BCEX TUIIOB, ayauTopHas HacteHHas - 1 mT.; Kommbtorep - 2 wt.; [IpoekTop - 1
KypCOBOT'O IPOEKTUPOBAHMUS, wt.; [Ipunrep - 1 wr.

KOHCYJIbTAIINH, TEKYIIETO
KOHTPOJISL U IPOMEXYTOUHOMN
aTTeCTaluu

634028, Tomckas 001aCTh, T.
Towmck, JleanHa npocriexT, 1. 2 248
3. Aynuropus Ui POBEIEHUS Kommekt yueOHO# Mebenu Ha 32 mocaqouHbIX MECT;
Y9eOHBIX 3aHATHI BCEX THIIOB, IIpoextop - 1 wrT.; Komnerorep - 1 wr.

KYpPCOBOTO TIPOEKTUPOBAHUS,
KOHCYJIbTallui, TEKYILETO
KOHTPOJIS U IPOMEKYTOUYHOMI
aTTecTaluu

634028, Tomckas o0nacTsb, T.
Towmck, Jlennna npocrexr, 1. 2 431

Pabouass mporpamma cocrtaBieHa Ha ocHoBe OOmIeH XapaKTEpUCTUKUA 0O0pa30BATEILHOM
nporpaMmbl 1o HampaiieHHto 14.04.02 SlmepHble ¢u3MKa W TEXHOJOTHH, MNpoduiaL /
crenuanu3anus «SaepHple peakTopbl M 3Hepreruyeckue ycraHoBku» (mpuema 2019 r., ounas
dbopma oOyueHus).

Pa3pabotunk(n):

JI0HKHOCTD DUO
Houent OATL UATII I''H. Koxmakos
Cr. mpenonasarens OATI UATII A.O. Cemenos

[Tporpamma omoOpeHa Ha 3acemaHWM BbIycKatomiero OTHENEHHUS SIEPHO-TOTUTUBHOTO ITUKIIA
WSTI (mpotokout ot «28» 06 2019r. Nel6).

3aBenyroumii kadeapoil - pykooautens oraeneHus AT
Ha TpaBax Kadeapsl, 1.T.H.

lNopronos A.T.

MOJITHCH
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