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TPABUTEJIBCTBO POCCUMCKOVI ®EEPALINN

OEIEPAJTIBHOE TOCYAAPCTBEHHOE BIOIDKETHOE OBPA3OBATE/IBHOE YUYPEXKIIEHVE
BBICIIETO OBPA3OBAHWM

«CAHKT-IIETEPBYPTCKWUV TOCYIAPCTBEHHbBIV YHUBEPCUTET»
(CIIGry)

IIPMKAS3
08.03. 2004, . moz// 1

OO0 yTBepxaeHUU
y4eOHO-METOAMYECKOM JOKYMEHTAIHH

| | momonmurensHo#t o6pasosaresHOL

nporpaMmsl (mmdp X1.2491.*)
Ha 2022/2023 y4e6HBIi ro1x

N

B COOTBEeTCTBHH C HpPHKa30M IIEPBOTO IPOPEKTOpa IO YUeOHOI, BHeyqe6Hoﬁ7§
yueGHo-MeTonudeckoit pabote or 22.08.2016 Ne 6372/1 «O6 yrBepxaeHuu Pernamenra
CO3JIaHHs U peai3alyy JOOIHUTENBLHBIX 00pa3oBaTeIbHBIX MPOrpaMM» (¢ MOCIeAYIOIUMHI
U3MEHEHVSIMH U JIOTIOJTHEHHUSAMH )

IMTPUKA3BIBAIO:

1. VYTBepauth y4e0HO-METOINYECKYIO JOKYMEHTALUIO JIOTIOJIHUTEBHOM
oOpa3oBaTelbHON  MpOrpaMMBl  [OBBINIEHWS KBaIM(UKAIMH Ha 0ase  CpelHEro
npodeccuonampHoro  obpazoBaHHs — «UMClIeHHOE — MOICNHPOBAaHHE  HEUTPOHHBIX
3KCIIEPUMEHTANBHBIX YCTaHOBOK» (mmdp X1.2491.%) Ha 2022/2023 y4ueOHbIH rox:

1.1. KoMIIeTeHTHOCTHO-OpUEHTUPOBAHHBIN Y4eOHBIH IJ1aH (PErUCTPAIMOHHBINA HOMED
22/2491/1) (Ilpunoxerne Nel);

1.2. Kanengapusiit yueOnsiit rpadux (Ilpunoxenne Ne2);

1.3. O6myto xapakrepuctuxy (mudp X1.2491.%) (Ilpunoxenne Ne3).

2. HavanbHuKy YrpaBneHus 1o cBsa3sM ¢ obriectBeHHOCThI0 CkopocnenoBoit J1.W.
obecnieunTs MyONuKaiyio Hacrosmero mnpukasza Ha cadte CII6I'Y He mo3mHee OJHOrO
paboydero aHA ¢ JaThl U3JAHUS HACTOAIIETO IIPUKa3a.

3. 3a pa3psICHEHHEM COJEpXKaHHs HACTOSAIIETO IIpHKa3a ciexyeT oOpaiarbes
IOCPEACTBOM cepBHca «BuprTyanbHas npuemHas» Ha caiite CII6IY k HayaapHHKY
VYnpasneHus o6pa3oBaTeIbHBIX TPOTPaMM.

4. llpennoxkeHuss IO W3MEHEHHIO H/WIM JIONOJHCHUIO HACTOSAIIETO IpHKa3a
HAIIpaBJIATh Ha a[pec IEKTPOHHOM OYTH org@spbu.ru.

5. KoHTposb 3a HCIIOTHEHHEM HACTOSILETO IIPUKa3a OCTABIIAIO 3a COOO.

OcHoBaHue: ciyxeOHas  3amMcka  JaupekTopa  LleHTpa  JOMOJHHTENBHBIX
00pa3oBaTeNIbHBIX IPOrpaMM 110 HAIPaBJIeHUSIM MaTeMaTHKa, POLECCh] yIpaBieHus, Gusnka
H xumus Msarkosoii-PomanoBoit M. A. ot 24.02.2022 Ne 05/1/29-06-11.

HavanbHuk
\r’upaBJIeHH;I 00pa3oBaTENLHBIX IPOrPaMM M.A. COJIOBLG:Ba_1

L |
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ITpunoxxenue Nel

YTBEPXJIEH
IIpUKa30M HadaJbHHKA
Vupasnenus 06pazoBaTeIbHBIX IPOTPaMM

ot 03.03. L04A Ne ﬂg%z

Cankr-IlerepGyprekuii rocyaapcTBeHHbI YHHBEPCHTET
KOMIIETEHTHOCTHO-OPHEHTHPOBAHHLIY YYEBHBIN IIVIAH
AONMOJIHUTENbHOI NpodecCHOHANBHOMH 00pa3oBaTe/IbHOM pOorpaMmsl

Yucaennoe mooenuposanue HelimpoHHBIX SKCNEPUMEHMATbHBIX YCIMAHOBOK
Numerical Simulations of Neutron Scattering Instruments

HOII noswiwenus keanughuxayuu na 6aze cpeone2o

NOABHUJ NPOrpaMMbI npogheccuonanvHo2o 06pazosanus
HO3HIHUS B THIEH3UH Hononnumenvrnoe npogeccuonanvroe obpazosanue
no npodwo (mpodunsam) He npeoycmompeno
¢opma oOyuenus: O4HO-3A0YHAA
s3bIK(H) 00y4yeHns: pycckut
PeructpannoHnHelii HoMep yueOHOro mjiaHa 22/2491/1

Canxr-IlerepOypr




Paznen 1. ®opmupyemble KOMIeTEHIIHA

1.1. KoMmnerenuun, ¢opmupyembie B pe3ysibTaTe OCBOEHHs JOMOJHHUTENBHOH 0o6pa3oBaTeNbHOMN
MPOrpaMMBI:
KOI.I KOMIICTCHIINH HaI/IMCHOBaHI/Ie H (PIJ'IH) ONHUCAHUEC KOMIIETCHIIUN
JK-1 CnocobeH NpUMeHATEb Ha NPAKTHKE 3HAHHUS O (PU3HUYECKHX SBJICHUSX,

JeKaIUX B OCHOBE METOAOB AU(paKLMK, MaJIOYTJIOBOTO PaccesiHus U
pedexToMeTpHH HEHTPOHOB, UCIIOBL3YEMBIX Ul UCCIIEAOBAHUS
KOHJCHCUPOBAaHHOTO COCTOSHHS BELECTBA

AK-2 Cnoco6eH UCIoNB30BaTh 3HAHUSA 00 YCTPOHCTBE W NPUHLIMIIAX
($YHKUMOHMPOBAHUA COBPEMEHHBIX HEUTPOHHBIX PEaKTOPOB

JK-3 Crioco6eH Hcnonb30BaTh Ha MPOQEeCCHOHAILHOM YPOBHE 3HaHUS 00
YCTPOHCTBE M XapaKTePUCTHKAX THIIOBOTO 000PYA0BaHHS HEHTPOHHBIX
KaHAIOB Ha MCCIIeIOBATENbCKHX peakTopax

JAK-4 CnocofeH Henob30BaTh COBPEMEHHBIE METOIBI AHAIN3A CTPYKTYPBI U
CBOHCTB MaTepHajIoB, C UCMOJIb30BaHHEM HEHTPOHOB

JK-5 Cnoco6eH NpUMeHATh COBPEMEHHBIE LIUGPOBBIE TEXHOIOTHH H METOAbI
aHanu3a, NpeAcTaBleHus U rnepenadn nHdopmaLuy, paspabaToiBaTh H
UCTIONB30BaTh MaKeThl MPUKJIA/IHBIX MPOrpaMM B CBOeH rpodeccHoHasIbHON
JeATeIbHOCTH




Pa3znen 2. Oprannsanus o6y4eHust 4 HTOrOBOM aTTeCTANH
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BapuaruBHas yacTh nepuona odydenus

He npeaycmoTtpeno

Pazgen 3. JlononauTenbHan nHPpopManus




IIpunoxenue Ne2

YTBEPXJEH
NPUKa30M HadaJlbHHKA
VYnpasnenus o6pazoBaTenbHbIX IPOrpaMm

oT 03.03 4044 No ﬁ/og//

KAJIEHJAAPHBIN YYEBHBIN I'PA®UK
JOIIOJTHATENbHON MpodeccHOHANTBEHON 00pa3oBaTeIbHOM MPOrpaMMBbI
«YncjieHHOE MOJeTHPOBAHHE HEHTPOHHBIX IKCIEPUMEHTAILHBIX YCTAHOBOK»
Numerical Simulations of Neutron Scattering Instruments
HIngp obpasoparenbHoil mporpamMmsl X1.2491 . *

Bapnant peannsanun 1.

Ne n/n Bun yue6Hoit paboTsl [IponomxuTenbHOCTD, B IHAX
1 VueGHble 3aHATHS (C TPUMEHEHHEM 12
JUCTaHLMOHHBIX TEXHOJIOrHif)
2 VueOHble 3aHATHSA 9
3 Hrorosas arrecrauus 1




Ipunoxenne Ne3

YTBEPXJIEHA
NPHKa30M HadaJbHHKA
VrpasieHns 00pa3oBaTeIbHBIX IPOrpaMM

or 03032040 Ne A921

Cankr-Ilerep0yprekuii rocy1apcTBeHHbIH YHUBEPCHTET
OBLlIAS XAPAKTEPUCTUKA
JAONOJHUTEIbHOMH NPogecCHOHATBLHOMH 06pa30BaTeILHOMN MPOrpaMMbI

Hucnennoe modenuposarnue HeUMpPOHHBIX SKCHEPUMEHMANLHBIX YCMAHOBOK
Numerical Simulations of Neutron Scattering Instruments

HIundp obpaszoBatennHoii nporpammel X1.2491

HOII nosviwenus keanughuxayuu Ha 6aze cpeone2o

MOABHA NPOrpaMmbl npogeccuonanbHozo 00paA308aHUS
MO3HLHUA B JTHIECHIUN Hononnumenvroe npogheccuonanvroe
' obpazosanue
1o npodumo (mpodussm) He npeoycmompeno
®opma odyueHus: Ouno-3aoynasn
S3bik(n) 0OyueHns: pyccKuti

Cpoxk(n) o0yuenus: 04 yuemnvix nedenu



Pazgen 1. O6mas undopmaius 06 00pazoBaTebHOM NporpaMme
1.1 Lens AOII:
®opmupoBanre 0a30BbIX 3HaHMI B obnactd MopenupoBanus MeroaoM Monre Kapio ¢
UCTIONBE30BaHHEM TIporpaMMHbIX nakeroB McStas, VitESS u OpenMC. OGy4eHne Moae/IMpoBaHUIO
HEHTPOHHBIX YCTAHOBOK, CHCTEM HEHTPOHHOIO TPAHCIIOPTA M 3JIEMEHTOB 3aILMThl OT HOHU3UPYIOWEro
n3nydeHus. [lomyueHHe AOMOMHUTENBHBIX 3HaHMA B 001aCTH B3aUMOAEHCTBHS HOHHM3HPYIOLLETO
M3JIy4eHHs C BEIIECTBOM.

Ilporpamma mno3posnser oBnafeTs OCHOBaMH (H3MKH B3aUMONEHCTBHS HEHTPOHOB ¢
BEIECTBOM (TBEpAbIE Tesa, MOJUMEPBI, OOBEKTHI >KUBOH NPHUPOABI, HAHO- H IE€TePOCTPYKTYPHI), a
TalkoKke  (QU3MKO-MAaTeMaTHYeCKUM  amnfaparoM,  OfNMWCHIBAIOIMM  MPOLIECChI  TEHEpaLvu,
pacnpocTpaHeHHs1 U paccesHHs KOT€PEeHTHOrO HM3JIy4YCHHs, YIpaBleHHs MapaMeTpaMu HeHTPOHHbIX
MY4KOB.

OcHOBHasg 4acTh JICKUMOHHBIX M MpPaKTUYECKUX 3aHATHH [OCBSLIEHA KOMITBIOTEPHOMY
MOJIETUPOBAHMIO C MWCHOJb30BaHMEM IporpamMMHblx makeroe McStas, VitESS u OpenMC. Ha
IPUMEPE YETHIPEX OCHOBHBIX HEMTPOHHBIX METOAMK HCC/IENOBaHHS KOHASHCHPOBAHHOTO COCTOSHH
— MajloyrjioBoe paccedHue, Audpakuus, pednekToOMeTpus W CHNEKTPOCKONUs — OyayT
NPOAEMOHCTPUPOBAHBI BO3MOXKHOCTH MOZIE/IMPOBAHUA W IMOCHEAYIOWEH ONTHMH3ALMU NapaMeTPOB
HEUTPOHHBIX YCTAHOBOK, a TAKKe MOJICIMPOBAHUS CTOXaCTHUECKHX MPOLECCOB JBHXKEHMS HEHTpOHa B
cpene. llocnennmiit paspen JIOIl nocBSEH MOIETUPOBAHUIO AAEPHO-(PUIHUYECKHX MPOLIECCOB
reHepaluH, TEpPMaJIW3alMyd M TOTJIOIIEHHS HEHTPOHOB M YCTPOWCTB 3aIUTBl OT BO3/CHCTBHSA
VOHU3UPYIOLIErO M3TyUeHHS.

1.2, KommereHuun, ¢opMupyeMble B  pe3yjbTaTe OCBOEHHS  JOMOJHHTENbHOM
obpa3oBaTeIbHOH NPOrpaMMBbl;
Kon HaumeHoBaHMe H (Wik) ONIMCaHHe KOMIETEHLUH
KOMITETEHLIMH
JK-1 CnocobeH NpuMeHATE Ha NMPAKTHKE 3HAHUS O (PU3HYECKHX SBICHHUAX, JIEKAUINX B

OCHOBC MCTOZI0B und>pa1<um1, MaJIOYTJIOBOI'O pacCesaHUsA U pedmeKTomeTpun
HeﬁTpOHOB, HCITOJIB3YEMBIX JUIA UCCIIEA0OBAHWA KOHACHCUPOBAHHOIO COCTOAHUS
BCLLIECCTBa

JK-2 Crioco0eH UCTONB30BaTh 3HAHUS 00 YCTPOICTBE M NPUHUMTIAX
(YHKLIMOHMPOBaHHS COBPEMEHHBIX HEHTPOHHBIX PEaKTOPOB

JK-3 Cnocoben ucnosb30BaTh Ha NPoQEeCCHOHANIBHOM YPOBHE 3HaHHs 00 yCTPOHCTBE
XapaKTEepUCTUKAX TUIIOBOro 000pyAOBaHMS HETPOHHBIX KAHAJIOB Ha
UCCIIeIOBATENBCKUX PeakTopax

AK-4 Cnoco6GeH UCnonbp30BaTh COBPEMEHHBIE METObI AHAINM3A CTPYKTYPbI U CBOHCTB
MaTEepUaoB, C UCMIOAb30BAHUEM HEHTPOHOB

AK-5 CnocofeH NPUMEHITh COBPEMEHHbIE LU(POBBIE TEXHOJIOTHH U METO/IbI AHAJIM3A,
NpeCTaB/IcHUa U nepefaun MHGOopMaLuH, pa3pabaThiBaTh U HCITOJBb30BaTh MAaKeTh
IPUKIIAAHBIX IPOTpaMM B CBOEH MpodeccHOHaNbHOMN JesaTeIbHOCTH

1.3 TpeboBanus k npoheccopcKo-NpernofapaTeICkOMy COCTaBY, HEOOXOAUMOMY s

peanusauuM o0pa3oBaTENbHOMH POrpaMMBbl:

K mpenozaBaHuiO JUCLIMILTMHBI MOTYT OBITh JOMYINEHBI MPENOAABATENH, HMEIOLME YUEHYIO
CTEeNeHb W/MIU y4eHOe 3BaHMe, MO0 rilaBHbIe M BEAyLIMe CMIEUHaNMCThl B 00JacTH MOJEIHPOBAHUS
metonioM Monte Kapno ¢ ucrnonb3oBaHHeMm nporpammubix nakeroB McStas, VIitESS u OpenMC,
aKTHBHO T€YaTaloIIUe pe3yJbTaThl paboThl B HAYWHBIX MEPHOAHMYECKHX H3JAHHAX W/ WM B
METOAMYECKHX M yHeOHBIX H3AaHHsAX.

1.4 Ycnosus peamuzauuu, aenaroupe JIOI yHHKanbHON WK AalOLHe JOMONHUTENbHbIE
KOHKYPEHTHBIE TIPEMMYILIECTBA HA PBIHKE 00Pa3OBaTENbHBIX YCIIYT:



JOIT oGecrieuuBaeT nojiydeHWe YHMKaJIbHOro it PO o0béMa 3HAaHUH M HaBBIKOB B 00JIaCTH
HEHTPOHHbIX uCCIeOBaHMH,  BOCTpeOOBaHHBIX  cpead  PabOTHUKOB  OTEHECTBEHHBIX
HCCIIEIOBATENbCKUX LIEHTPOB:
L HanwmonaneHoro uccneaoBarensckoro ueHTpa «KypuaroBckuit uHeTHTYT» (HeiTpoHHsbIi
HCCIIEN0BATENILCKUI KOMIUIEKC Ha Ga3ze peakropa UP-8)
) @enepalpHOE roOCyJapCTBEHHOE AaBTOHOMHOE 00pa3oBaTe/lbHOE YUYPEXKIEHHE BbICLIErO
obpazopanus «HaumoHanbHeit uccnegoBatenbekuit TOMCKMIE MONMTEXHUUYECKHUH YHHBEPCUTETY
(Mccnenoparenbckuii peakTop TUIIOBOH - TOMCKHIA)
. DenepanpHoe rocyfapcTBeHHoe OropxeTHoe yupexaeHue «lletepOyprckuii  HHCTHTYT
anepHoii ¢m3uku uM. bB.II. KoxcrantuHoBa HalmMoHasibHOTO —HCClIeA0BATENIbCKOrO LEHTpa
«Kypuatoscknii nuncTuTy™ ( Uccnenosarensckuii peaxrop [THK)
U] AxunonepHoe o6mrecTBo «I'ocynapcTBeHHBIH HayuHblii UeHTp Poccuiickoit ¢enepauyu
Tpouukuit FHCTUTYT HHHOBALIMOHHbBIX H TEPMOSJEPHBIX UCCIIEIOBAHUI
. locynapcTBenHbll HayuHblit UeHTp — HayuHo-uccnenoBaTeNbCKUH WHCTUTYT aTOMHBIX
PeaKTopoB
. AxunoHepHoe  obmiectBo  «OppeHa  Tpynosoro  KpacHoro  3HameHuW — Hay4HO-
HCCIIENOBATENbCKUHA  (PU3HKO-XUMHUYeckHid WHCTHTYT umMenu JI. 5. Kapnosa» (ABTOMaTHUeCKHid
HEHTPOHHBIH  audpakTOMeTp  [UIS  HCC/IEAOBAHUS  ATOMHOM  CTPYKTYPbl  KPHCTAa/UIOB,
Hccenenosarensckuit snepusiii peakrop BBP-11)
. AxumoHepHoe obuiectBo «['ocymapcTBeHHBI HaydHbIl UeHTp Poccuiickoii ®enepauun —
®usnko-3Hepreruieckiii HHeTUTYT uMeHd A. K. JleiinyHckoro» (CrieKTpoMeTpHYecKHit KOMIUIEKC
Heylpyroro paccesHus Helitpodos JIMH-2K)
. OGbearHEHHbI HHCTUTYT SAepHBIX HecnemoBanuil (MccnenoBatenbekas saepHas YCTaHOBKA
HbP-2)
. @enepanpHoe rocyaapcTBeHHoe OrokeTHoe yupexxaeHHe Hayku WHeruryr  dusmkm
metajuioB  MMeHM M.HMuxeesa VYpansckoro ormenenus Poccuiickoid axagemuu  Hayk
(Mccnenoparenbckuii BOA0O-BOAAHOI aToMHBIiH peakrop UBB-2M)
. QenepasbHOE TOCYAAapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUpeXAEHHE BBICILETO
obpasoBanus «CeBacTOIONbCKMH rocyaapcTBeHHbI YHuBepcuteT» (MccnenoBarenbeKuii saepHbIH
peaktop UP-100).

1.5. Bo3amoxkHble MOAen# 0cOOEHHOCTH Pean3aliv:
ITporpamma peanusyercd ¢ HCHONB30BAaHUEM JAHUCTAHLMOHHBIX OOpA3OBATENBHBIX TEXHONOTHH
(onnalH-neKLUMH M caMocCTOsiTeNbHas pabora OOydYarOWMXCS ¢ MCMOJB30BAHHEM METOJHUYECKHX
MaTepHasos).

Pasnen 2. TabGauma cooTBercTBHSl JeficTBYIOMINX HPOdecCHOHANBHBIX CTAHJAPTOB
HaNpPaB/JieHHIO IOATOTOBKH

Kon OG6nacte Bun npogeccuoHanbHoi HaumeHoBaHue
MpodeCCHOHATIBHOTO | MPOQECCHOHANILHON | ACATENBHOCTH npodeccHOHANBHOTO
CTaHAapTa Ho JeATEILHOCTH craHzapra (¢ nocjaeyomuMH
KJ1accupuKalyu H3MEHEHUAMH H
MuHTpyna JIOMOJTHEHHAMH)
40.008.A.6 CKBO3HBIE BUIBI Opranuzauus BbinonHenyus | CeuHaiucT no opraHu3aluu
npoeCcCHOHANIBHON | HAYUHO-UCCIEIOBATENBCKUX | M YIIPABJIEHHIO HAY4HO-
JIeATETbHOCTH paboT no 3aKpenyieHHOH MCCIIe0BATEIbCKUMH U
TEMaTHKe OTIBITHO-KOHCTPYKTOPCKUMH
paboTtamu
40.011.B.6 CxBO3HBIE BHIBI IlpoBeaeHue HayuHO- Crietivanuct no Hay4HoO-
npodeccHOHAIBHON | UCCAEIOBATENILCKHX H UccreaoBaTesbCKUM 1
JEATETEHOCTH OIBITHO-KOHCTPYKTOPCKUX | OMBITHO-KOHCTPYKTOPCKHM
pa3paboToK NpH pazpaboTkam
UCCIIe0BaHUH
CaMOCTOSITEIIbHBIX TEM
40.011.C.6 CKRO3HBIC BUJIbI Ipoeenenue HayuHo- CrieanneT Nno HAYYHO-




npogeccHOHaNLHOM
JesSTeNbHOCTH

HCCNeN0BATENIbCKHX U
OIMBITHO-KOHCTPYKTOPCKHX
paboT no Tematuke
OpraH13alMu

HCCIIe10BATENIBCKUM H
OTBITHO-KOHCTPYKTOPCKHM
paspaborkam

40.012.C.6

CKBO3HBIE BUJTBI
npodeccHOHANTLHOM
JEeATEITBHOCTH

Opranmuzauus paboT o
METPONIOTHYECKOMY
obecrneyeHHIo
noApasaenenmii

CriequaIieT No METPOJIOTHH

Paznen 3. Jononunreabnasi nudpopmanus o6 o6pasoparesibHOii nporpaMmme

JononuurenbHas

npodeccuoHanbHas

obpazoBarenbHas

nporpamMMa

co34acTCa 110 3aKasy

MpuHuctepcTBa Hayku U Bhicliero odpasoranus Poccuniickoii ®enepanuun B pamkax Cornamenus Ne
075-15-2021-1358 ot 12 okrabpsa 2021 roga «Pa3paboTka KOMMAKTHBIX HCTOYHMKOB (OTOHOB W
HEHRTPOHOB Ha 0a3e HOBBIX TEXHOJIOTHH JIMHEWHBIX YCKOpHTENEH — OCHOBHBIX DJIEMEHTOB Jlazepa Ha
¢BOOOHBIX 3JIEKTPOHAX M UMITYJIbCHBIX HEHTPOHHBIX HCTOUHHKAX»




