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1. Ilean ocBOEHHSI AN CIMILIMHBI

LlenssMu OCBOCHHSI TUCIUILTHHBI ABJSIETCS (DOPMUPOBAHKE Y 00YUYAIOIIUXCS ONPEICICHHOTO
OOIl (m. 5. OOmpeit xapakrepuctukun OOII) cocTtaBa KOMIIETEHIIMH JUIsI TIOJTOTOBKH K
poheCCHOHATLHOMN JICATEIIEHOCTH.

COCTaBJIﬂlOIIII/Ie pe3yJbTaTOB OCBOCHUA (}IeCKpl/IHTOpr

Kon .
R — HaumeHoBanue KOMIIeTeHIUi)
KOMIETeHINH HaunmenoBanmne
Kon
Bianeer onbiToM npoBeeHNs 1a00paTOPHBIX
HU3MEPEHUN NapaMeTPOB HEUTPOHHBIX II0JIEH U
ITIK(Y)-6.B4 HEWTPOHHO-(HU3MIECKUX XapaKTEPUCTHK MaTepHaIOB
ATOMHOM 3HEPTE€THKH C HCIIOJIb30BAHUEM
CriocoGHOCTH TIPOBOUTD COBPEMEHHOT'0 JI03UMETPHIECKOr0 000y I0BaHHs
panuoMeTpudecKue u Ymeer pa3pabaTbIBaTh IPOrpaMMy H3MEPEHUH
JIO3UMETPUIECKHUE XapaKTEePUCTHK HEHTPOHHBIX MOJIEH W MAaTEPHAIOB,
IK(Y)-6 M3MEPEHUS U KOPPEKTHO TIK(Y)-6.Y4 TIPUMEHUMBIX B SIIEPHBIX SHEPTETHYECKUX YCTAHOBKAX
o0OpabaTsIBaTh ' Ha COBPEMEHHOM (pHU3N4ECKOM 000py/I0BaHHH,
9KCIIEPUMEHTAIIbHBIC HHTEPIPETUPOBATH NOTYUYCHHBIX PE3yIbTATHI C
JaHHBIC YUETOM CTIelM(UKH aHATH3HPYEMbIX 00pa3IoB
3HaeT OCHOBHOE 000pyI0BaHUE, TPUMEHIEMOE NIPU
TIK(Y)-6.34 _ aamuse [I0JIEH HEUTPOHHOIO U3IYyUYEHUS U
HEWTPOHHO-(PH3MIECKUX XapaKTEPUCTHK MaTepHaIOB
AJIePHO-PHEPTeTHYECKUX YCTAHOBOK
CnocoOHOCTh K Braneer HaBbIKaMu pacdera HEHTPOHHO-(HH3HMIECKIX
0e30macHOMY IICK(VY)-1.1.B2 | xapakTepuUCTHK MAaTepHAJIOB aKTUBHOW 30HBI SAEPHOM
IIPOBEACHUIO, KOHTPOJIIO, YCTaHOBKH
YCOBEPIICHCTBOBAHHIO 1 YMeeT npoBOIUTE 0O00CHOBAHHUE PA3INIHBIX
pa3paboTke MCK(Y)-1.1.¥3 MAaTEpHUaIOB SIEPHBIX JHEPTETUUECKUX YCTAHOBOK C
TEXHOJIOTHYECKUX TOYKH 3pEHUS] HEUTPOHHOH hH3uKH
MPOLIECCOB
IMCK(Y)-1.1 | mpou3BoOACTBa OCHOBHBIX
(YHKIIMOHAIBHBIX .
3HaeT OCHOBHBIE HEUTPOHHO-(HU3NUECKUE

MaTepurajaoB AACPHOTO
TOINIMBHOTO IUKJIA, B
TOM YHCJIC C
HCIIOJIb30BAHUCM
paanoaKTUBHBIX
MaTepuaioB

TICK(Y)-1.1.33

XapaKTEPUCTUKU MATEPUAIIOB, IPUMEHSIEMBIX B
AJIEPHBIX YHEPIETUYECKUX YCTAHOBKAX, KDUTEPUU
BBIOOpa ONTUMANIBHBIX TAPaMETPOB MaTEPHAJIOB

2. MecTo aucuuMniaunbl (MoayJisi) B crpykrype OOII

I[I/ICL[I/IHJ'II/IHa OTHOCHUTCA K BapHaTHBHOﬁ yactu bioka 2 y‘-ICGHOI‘O IjiaHa 06pa3OBaTCHBHOI>'I

MIPOTPaMMBI.

3. [InanupyemMble pe3ybTaThl 00y4eHHS 10 JUCHHUTLINHE

[Tocrne ycnenHoro ocBoeHus AUCUUIUIMHBI OyAYT cQOPMHUPOBAHBI PE3YIbTaThl O0yUEHUS:

HJ]aHl/lpyeMLle pe3yabTaThbl 06yqe1m;1 Mo U CHUILINHE

KomMmnerenuus

Kon

HanmenoBanue

P/-1

3HaTh OCHOBHBIE TPeOOBAHNS U OCYIIECTBIISATE MOI00P MaTepHAIOB, IPUMEHSIEMBIX B
SJIEPHBIX PEAKTOPaX B COOTBETCTBHUHU C UX HKCILTYyaTal[IOHHBIMHU CBOMCTBAMH U HOPMaMU
paIMaloHHON U SJIepHOM 6€3011acHOCTH

TICK(Y)-1.1

P/I-2

BrImoHATE pacueTs! HeHTPOHHO-(PU3HYECKIX XapaKTEPUCTHK SIEPHBIX PEaKTOPOB

TICK(Y)-1.1

PJI-3

Brimonusare 06pa60TKy 1 aHaJIM3 JaHHBIX, [IOJYYCHHBIX IIPHU TCOPETUUCCKUX U
OKCIICPUMCHTAJIbHBIX UCCIICJOBAHUAX XapPAKTCPUCTUK HeﬁTpOHHLIX IOJICH 1
MaTepraioB, IPUMCHUMBIX B AICPHBIX DOHCPTCTUICCKUX YCTAHOBKAX

TIK(Y)-6




OneHouHbIe MEPONPUATHS TEKYILIETO KOHTPOJISI ¥ IPOMEXKYTOUYHOM aTTECTALIMU IIPEICTABIICHBI B
KQJICHITAPHOM PEUTUHI-TUIAHE TUCLHUIIINHBIL.

4. CTpyKTYpa M cojiepKaHue U CUUIIMHbI

OcHOBHBIE BUIbI Y4e0HOH 1eATeJIbHOCTH

Paspesn! AucuMNIMHbBI @opMuUpyeMBbIii Buanl yueOHoli JeATe1bHOCTH Oo0Bem
pe3yabTat BpeMeHH,
o0yuyeHus 10 4.
AUCHMILTHHE
Pa3ngen (moxyan) 1. SinepHble peakTopbI. P/I-1 Jlexuuu 8
Kpurnunoctp PO-2 [pakTudeckue 3aHATHSA -
P/I-3
JlabopaTopHBIe 3aHATHS 2
CamocTrosTenpHas padoTa 26
Paznen (Moxyab) 2. OcHOBBI hU3HKH PI-1 Jlexuuu 16
siIEPHBIX YCTAHOBOK Pa-2 [IpakTudeckue 3aHATHS -
PI-3
JlaGopatopHbIe 3aHITHS 6
CamocTosTenpHas padoTa 50

Coneprkanue pa3iejoB TUCIHUILIAHBL:

Paznen 1. oepnvie peakmopol. Kpumuunocme

Hcmopus, coepemennoe cocmosanue u nepcnekmussbl paseumusi 10epHoll IHEP2emuKu U UHOYCMpUu.
Buowl uzomonnwix cenepamopos u s10epHuiX IHEp2emuyecKux YCmano8ox 0Jisi NPoU3so0Ccmaa menia u
anekmpudecmea. Mznyuenus  soepnom peaxmope. Hoepruvle peakmophule ycmanosku: BBOP, PEMK,
bH, BWR, BWR, Magnox, Candu. Ceoticmeéa Helimporos. Mukpo- u Makpockonuieckue ceyeHus
83aumooeticmsusi Heumporos c sopamu. Knaccuguxayus soepuvix peakyuii noo oOeucmeuem
Helumponos. Bzaumoodeiicmeue OvicmpolX, pe30OHAHCHBLIX U MENJO8bIX HEUMPOHO8 C AOPAMU.
Pacnpeoenenue pezonancuvix u mennosvix nelimponog no sunepausim. Igpgexm Jonnepa.

Tembl Jekumii:

1. Bgenenue. Knaccudukanus siepHbIX peakTOpoOB

2. SlnepHble peKTOPHBIC YCTAHOBKH

3. OmnwmcaHue B3aUMOACHCTBUS HEHTPOHOB C BEIIECTBOM

Ha3panus 1a0opaTopHbIx pador:
1. Onpenenenue koddp¢uirenta 11up ¢ y3nOHHOTO OTPAKEHUS TEIIOBBIX HEHTPOHOB OT
napaduHa.

Pa3nen 2. Ocnosvt husuxu sadepuvix ycmanoeok

HHuppepenyuanrvnvie u unmezpanvbHvle napamempuvl HeUmMpOHHuIX nojell. Memoovl onucanus
NPOCMPAHCMBEHHO-dHepeemuyeckux  pacnpeoenenutl  Heumponos. OcobeHHocmu — ypaeHeHull
neperoca. QObwas  xapakmepucmuka  Ouggysuonnvix npoyeccos. OcCHOGHbIE — NOHAMUS
oughghy3uonno20 npubIuUdCeHUs U COOMHOUleHUs MedHcoy Humu. Tpauncnopmusie Oughghysuontvle
napamempul. Ypaeuenue ougpghyzuu neiimponos. [uggyzuonnas niommocmes moxa HeumpoHos.
Vcnosue npumenumocmu  ypasnenus ougpgyzuu Moodenv 3ameonenus. 3aKOH paccesiHus.
Dunepeemuueckue nomepu neumponos. Jloeapugpmuueckue napamempvl 3amedNieHus, lemapeus,
3ameonauas cnocobHocms, Kodgduyuenm 3amednenus. 3ameolneHue 8 6000polde  6e3
noenoweHuss u ¢ nozioujeruem. 3ameodneHue 8 MANCENbIX pacceusamensix 0e3 NocioweHuss u ¢
noznowenuem. Beposmnocmv  usbexcamv  pesomancnoco  nocnowjeHus.  Xapaxmepucmuku
sameonumeneu. Ypasuenue e6ozpacma. Dopmyna uemwvipex comHodcumeneu. Ilepexoouvie
npoyeccul. Ilpoyeccvl 60cnpouz800cmea 10epHo20 MONIUBd, NPOYEcCcvl OMPAGLeHUs KCeHOHOM U



WLIaKoeanusl camapuem peakmopa u ux 6jlusiHue Ha K03qbd)1/lbﬂ/l€Hm PA3ZMHOINCEHUA HEIZI’I’lpOHOG

Tembl Jexkumii:

["azokuHeTHUECKOE YpaBHEHHE ITEPEHOCa HEUTPOHOB

Juddy3us MOHOIHEPreTUYECKUX HEHTPOHOB

3amejieHre HEUTPOHOB B HEMOTJIOMIAOIIUX U MOMIOMIAIOIIUX Cpelax
OCHOBBI TEpMAJIU3ALIMU HEUTPOHOB

PaszmHuoxaromue cBoiicTBa peakropa

DneMeHTapHas KWHETHKA peakTopa

JlunaMuyeckue MpoIecchl PEaKTOPHBIX YCTAHOBOK

NookrwbdE

Ha3Banus j1adbopaTopHbIX padoT:

1. PacnpeneneHue MIOTHOCTEH TOKA U MOTOKA TEIJIOBBIX HEUTPOHOB B 3aMEIIAIONIEH cpelie
C TMIOMOIIBIO TOPLIEBOTO CLUHTHUISLIMOHHOTO JIETEKTOPA.

2. OmnpezeneHue KOHIIEHTpaMKU 60pa B OOPUPOBAHHOM IMOJIUITUIICHE.

5. Opranusanusi caMmoCTOsITeIbHOI paboThl CTY1eHTOB

CamocrosTenbHast paboTa CTYJEHTOB NPU U3yUYEHUHU TUCLUILIMHBI (MOIYJIs) IPELyCMOTPEHA
B CJIEAAYIOLIMX BUAX U popMax:
— Pabota ¢ 1eKIMOHHBIM MaTepUaoM;
— H3yueHue TeM, BBIHECEHHBIX Ha CAMOCTOSATENIbHYIO TPOPAOOTKY;
— DBeinonHenue noMamHux 3aJaHui;
— IloaroroBka k 1abopatopHbIM padboTam;
— IloaroroBka K OLIEHUBAIOIIMM MEPOIIPUATHM;

6. YueOHO-MeTOIMYecKoe M HHGOPMALMOHHOE 00ecTieyeHue TUCIHIIMHbI

6.1. YueOHo-MeTOoaMYeckoe o0ecnneyeHueOCHOBHAS JIUTEpaTypa:

1. OCHOBBI TCOPHUH M METOJIBI pacuera SJACPHBIX SHEPreTUYCCKHX PEAKTOPOB : y4eOHOE
nocobue / I'. I'. baptonomeit, I'. A. bats, B. /I. baitbakos, M. C. AntyxoB. — 3-e u3f., nepepad. u J10m. —
ExarepunOypr : FOnann, 2016. — 512 c¢. — TekcT : HemocpeACTBEHHBIH.

2. Kagunun, B. B. [Ipuknannas HeliTpoHHas ¢usuka : yuebHoe nocodbue / B. B. Kagunun, E.
B.Psb6esa, B. T. Camocanusiii. — Mocksa : HUSTY MU®U, 2011. — 124 ¢. — ISBN 978-5-7262- 1515-0. —
Texkcr : onexkrponHsld // Jlamp :  3JIeKTpoHHO-OMOnmoTeyHas  cucrema. —  URL:

https://e.lanbook.com/book/75893 (mata oOpamenus: 10.02.2020). — Pexxum gocTyna: Ui aBTOPH3.
IIOJIb30BaTENEN.

3. Konocos, E. b. Kuneruka siaepHbsix peakropoB : yuebHoe nocodue / E. b. Konocos. —
Mocksa : MI'TY um. H.O. baymana, 2015. — 115 c. — Tekcr : anekTpoHHBIH // JlaHb : 3J€KTPOHHO-
oubnmmoreunas cuctema. — URL: https://e.lanbook.com/book/103467 (mara obpamienus: 10.02.2020). —
Pexum noctyna: st aBTOpH3. MOJIb30BaTeNei.

JonmosiHuTEIbHAS JIUTEPATYypAa:

1. Biagumupos, Biiagumup BanoBud. dusnka SAEpHBIX PEAKTOPOB: MPAKTUYECKHE 334U
1o ux sKkcrutyaranuu / B. Y. Bnagumupos. — 5-e u3n., nepepa0. u gomn. — Mocksa : URSS, 2009. — 478 c.:
ni1. — TeKCT : HemoCpeICTBEHHBIM.

2. Kpacuukos, I1. B. PacueTsl ¢pu3nueckux xapakTepUCTHK SIEPHBIX PEAKTOPOB : ydeOHOe
nocobue / Il. B. Kpacaukos, C. B. Cronorutok, A. [[. CronorHiok. — Mocksa : MI'TY um. H.D.
baymana, 2014. — 95 c. — Tekcer : anekTpoHHbIH // JIaHb : 3eKTpoHHO-OuOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/58558 (mata obOpamenus: 10.02.2020). — Pexxum poctymna: Jjisi aBTOPH3.
II0JIb30BATENCH.


https://e.lanbook.com/book/75893
https://e.lanbook.com/book/103467

6.2. HudpopMaunuoHHOE H POrpaMMHOe obecrieyeHune
Internet-pecypcet (B T1.4. B cpene LMS MOODLE wu ap. obpa3zoBarenbHble U OMOJIMOTEUHBIC

pecypcehl):

1. OcHoBbl (GU3UKH sACPHBIX peakTopoB https://www.edx.org/course/nuclear-reactor-
physics-basics

2. DnekTpoHHO-0MOIMoTeuHas cuctema «Jlanwy - https://e.lanbook.com/

NPaKTUYECKHUX M J1a00PATOPHBIX 3aHITHH:

JlunieHsuoHHoe mnporpamMmmHoe obecrnieueHue (B coorBercTBuu ¢ IlepeyHeM JIMIIEH3MOHHOIO
nporpaMmmHoro odecneyenusi TITY):

Zip;

. Adobe Acrobat Reader DC,;
. Adobe Flash Player;
Amazon Corretto JRE 8;

. Cisco Webex Meetings;

. Far Manager;

. Google Chrome;

. Notepad++;

10. WinDjView;
11. Zoom Zoom

©ONOUTAWNE

. Design Science MathType 6.9 Lite;

7. Ocooble TpeﬁoBa}mﬂ K MaTepuaJbHO-TEXHUIECCKOMY o0ecrnevYeHuIo AUCHHUIIIMHBI
B y‘Ie6HOM mnmponecce HUCIOJBb3YCTCA  CICAYROLICC na6opaTopHoe 060py,HOBaHI/IC

JUTSL

Ne HanmeHoBaHHe cieHaIbHBIX HanmenoBanue 000py10BaHus
MOM el eHHI
1. YuebHas ay tuTopus AJis Hocka ayauropHas HacTeHHas - 2 IIT.;
MpPOBEACHUS 3aHATHH IeKuoHHoro | Tym0a moakartHas - 1 mmr.;
THIIA Kommekt yae6HO# Mebenmn Ha 48 mocagoYHBIX MECT;
634028 1. Tomckast 061acTs, Kommnerotep - 1 mmr.;
Tomck, Jlenuna npocnexr, .2, IIpoexTop -
yaeOHbIi kKopryc Nel0, yaeOnas
ayauropus 340
2. AynuTtopus Ui IPOBEICHUS Komrutekt yueOHOM MeOenun Ha 6 mocalouHbIX MECT
71a00paTOPHBIX 3aHATHH Kommnexec CKC-07I1-T'3 - 1 mt.;
634028 r. Tomckas 00J1aCTh, Hcrtounuk mutanus HY-3003 - 2 mwr.;
Tomck, JIernHa npocnexT, a.2, Kommieke jutst mpoBeieHns 1a00paTopHBIX padoT Mo
yaeOHbIi Kopryc Nel0, yaeOHas JNETEKTUPOBAHUIO HEUTPOHOB;
aymuropus 248 © pubop IICO 2-4 - 1 mT.;
Yacroromep ACH-1300 - 1 mT.;
Hozumetp-paguomerp MKC-AT1117M - 1 mt.;
Bnok BHB3-09 - 1 mr.;
Kopmyc akTuBHO# 30HHI - | mIT.;
HcTounuk HelTpoHoro u3nyuyenus Ilmyronuii-bepunuensiii Tun
WBH-10 - 1 mir.
Kommerotep - 1 mr.
3. AynuTopus Ui TPOBEICHUS Hocka ayauropHast HacTeHHas - | mrT.;
y4eOHBIX 3aHATHI BCEX THIIOB, Ixad gms moxkymeHToB - 10 mr.;
KYpPCOBOTO IIPOEKTUPOBAHUS, Tym6a mojkaTHas - 5 mrT.;
KOHCYJIbTAIUH, TEKYIIETo Kommiekt yuebHoi Mebenn Ha 30 HOCaJOUHBIX MECT;
KOHTPOJISI ¥ IPOMEXKYTOUHOMN Kommsrotep - 2 mr.;
aTTeCTalluu Ipunrep - 1 wr.;
634028, Tomckas obnacts, T. [poekrop - 1 .
Tomck, Jlenuna mpocrnexr, a. 2
248219/1



https://www.edx.org/course/nuclear-reactor-physics-basics
https://www.edx.org/course/nuclear-reactor-physics-basics
https://e.lanbook.com/

Paboyas mporpamma cocraBineHa Ha ocHoBe OOieil xapakTepucTHKH 0Opa30BaTeNbHOM
nporpammbl 1o HampasieHHio 18.05.02 «Xwumwuyeckas: TEXHOJIOTHS MaTEpHAJIOB COBPEMEHHOI
SHEPreTHKM» / crenuanu3auus «XHMHYEecKash TEXHOJIOTHS MaTepHalOB sIEPHOTO TOILUIHBHOTO
uknay (nmpuema 2017 r., ounas popma oOyyeHus

PaspaboTunk(n):
JIOIKHOCTD //I'lo/n;'mcra dHO
Cr. IIpenonasatens OSTI] MSTII ik iy A.O. CemeHOB

LSSl

ITporpamma omo6pena Ha 3aceaHuy Boimyckaromei kadeapsr XTPD
(mporoxon ot «07» nexabpst 2016r. Ne25).

3aBenyromui kadenpoii - pykosoautens Ornenenus ST @f
I.T.H, Ipodeccop kl /A.T". ToproHos/

MIOJITIHCH




JIncr u3MeHeHuii padoydeil NporpaMMbl JUCHHUILINHBI:

Y4eOHbIii roj CopepixaHue /U3MeHEeHHe O0cy:K1eHo HaA 3aceJaHNH
noapasiejieHus (IPOTOKO.T)

2018/2019 yu. | BHeceHbI H3MEHEHUS B 1.6 YueOHO-METOANYECKOE ¥ HH(POPMAI[HOHHOE IIpotokon Ne3 ot
roJ 00eCTIeYCHNE TUCIUILITIHEI 31.05.2018

2018/2019 yu. | Berynuu B neiictBue «CHCTeMa OLICHUBAHHS PE3YIIbTATOB O0YUCHUS B IIportokon Ne3-i ot
rof TITY (Cucrema orieuBanus )» npuka3 NeS8/ox ot 25.07.2018 1.) 27.08.2018 r
«IlonoxxeHre 0 NPOBEICHUN TEKYIIETO KOHTPOJIS U IIPOMEKYTOUHOMH
arrecraimu B TITY npuka3 Ne59/ox ot 25.07.2018 r.», yrparunu cuiy
«IlonoxxeHre 0 IPOBEACHUN TEKYIIETO OLEHUBAHUS H IPOMEXYTOYHOM
arrecraimu B TIIY» npuka3 Ne88/ox ot 27.12.2013 1., «PykoBosuiue
MaTepuasl 10 TEKyIeMy KOHTPOIIIO U YCIIEBAEMOCTH, IPOMEKY TOYHOM
Y UTOTOBOM aTTECTALMH CTYIEHTOB TOMCKOTO MOJIMTEXHUYECKOTO
yHuBepcuteTa (mpukas Ne77/ox ot 29.11.20111.)»

2019/2020 yu. | Buecenb uameHenus B 1. 7 OcoOble TpeOOBaHMUS K MAaTEPHATBHO- IIporoxon Nel6 ot
rox TEXHUYECKOMY 00ECIICUCHUIO TUCIUIUIMHBI U BHECCHBI M3MECHEHHUS B 11.6 28.06.2019
VYuebHo-MeToguueckoe 1 HHPOPMALHOHHOE 00ECIeUeHUE AUCITUILTHHEI

2020/2021 y4. | BueceHbl u3MeHeHUs B 1.6 Y4ueOHO-MeToandecKoe 1 nHpopmanmonnoe | IIporokos Ne28-i1 ot
ToJI o0ecrieueHre JUCIIUTLINHE] 25.06.2020




