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I. esu v 3agaun AUCUMILUIHHBI (MOXYJIS)

Iesm:1103HaKOMUTh CTYIEHTOB C OCHOBAMHM MOJICJIMPOBAHUS B3aUMOJCHCTBUSL H3JIYy4YECHUS C
BEILIECTBOM, C COBPEMEHHBIMHM CPEACTBAMHU MOJIEIMPOBAHUS BO3JICHCTBUS U3JIyYEHUs Ha Belle-
CTBO, B YaCTHOCTH, Ha YEJIOBEKA U YUCICHHBIMU PAaCYETAMHU MOTJIOMEHHOMN JO3bI.

dopmupoBanue NpoQecCHOHaTBHON KOMIIETEHTHOCTH B COOTBETCTBHUU C PA3BUTHEM Yy yUAIIUXCS
Ka4eCTB JIMYHOCTH O€30MacCHOr0 TUIA, OCBAUBAIOIICH OCHOBBI 3aIUTHI YEIOBEKa U 00IIecTBa OT
COBPEMEHHOI'0 KOMILJIEKCA OITaCHBIX (PaKTOpOB.

33[[3‘{H:CTYI[CHT JOJDKCH 3HATb WU YMCTb, B PC3YJIbTATC U3YUYCHHA KypCa, OCHOBHBLIC MCTO/IbI
YHUCJICHHBIX pvaéTOB BO3IIGI>1CTBPI$I HU3JIYUYCHUA Ha BCIICCTBO M TCJIO YCJIOBCKA. HmeTth npena-
CTaBJICHUEC O Pa3HBIX IIPOrpaMMHBIX KOMIIUICKCAX IJId TaKHUX paC‘léTOB.

W3y4uTh M OCBOMTH OCHOBBI IPOTPaMMHUpPOBaHUS Ha sA3bIKe C++. M3yunTe mocrpoeHue reo-
METPUYECKUX MOJIEICH Ha IpUMEpe KOMIUIEKCa Geant4, 3aJaHuE CBOWCTB MaTEpHANIOB, MO-
JCIUPOBAaHUEC PA3HEIX TCII, BKIIOYasl OTACIHHBIC YACTH TClIa YCTIOBEKA.

II. Mecto nucuuminnsl B crpykrype OOIT

JluctymuinHa OTHOCHUTCS K DJIGKTHBHOW 4acth Onoka 1 mpodeccmonampHOro mukma. Moje-
JIMPOBAaHHUC U YUCIIEHHBIN pvaéT B3aHMOII€I>'ICTBI/I$[ H3JTy4CHUS C BCIICCTBOM OXBATBLIBACT HIUPO-
KHid KpyT (PU3UYECKHX MPOIECCOB, PACCMOTPCHHBIX PaHHEE B Kypcax siiepHOl (pu3nKu, KBaH-
TOBOW MeXaHWKH, ONTHKH W CHEeKTPOCKOmuH. [Iporecchl, mpoucxomsimue Mpu JACHCTBUU
WOHU3UPYIONIMX M3JIyYCHHUI Ha YEIIOBEKA, PACCMATPUBAIOTCS B pa3jiesic Ouopu3nuKa.

I11. TpeGoBanus K pe3yabTaTaM O0CBOCHHS IMCUMILIHHBI

[Iporecc u3ydeHust TUCIMUILIMHBI HAITPaBJICH Ha OPMUPOBAHUE CIIETYIONUX KOMITETEHIIH:

[1K-3: crnocoOHOCTh BBHIMOJMHATh MAaTEMAaTUUYECKYI0O U KOMITBIOTEPHYIO 00paboTKy, MHTEpIpe-
TaIMIO U aHAIIU3 PE3yIbTATOB METUKO-(PU3UUECKUX UCCIIETOBAHUM.

IV. Coaepxkanue u CTPYKTypa IMCHUILIHHBI (MOYJIs1)

OO0beM IUCHMIUIMHEI cocTaBisieT 4 3auéTHbIX eauHull, 144 uvacos, B ToM umcie 90 gaca KoH-
TaKTHOM pabOoTHI.

3aHATUSA IPOBOJATCS TOJIBKO B OYHOM (opme 00ydeHHs C TPUMEHEHHEM TUCTaHIIMOHHOTO KOH-
TPOJIL CaMOCTOSITENIbHOW pabOThl CTYAEHTOB 4epe3 3JIEKTPOHHYIO HH(pOpMalMOHHO-00pa3o0-
BaTeNbHYIO cpelny (akyiabTeTa. DJIEKTPOHHOW M AMCTAHIMOHHON (opM OOydeHHus He Hpemy-
CMaTpUBAETCS.

Ha mpakTudeckyro MoAroToBKY OTBOJUTCS 28 ayJUTOPHBIX YacOB (BO BpEeMsI BBIITOJIHCHUS MPaK-
TUYECKHUX 3aJIaHUM).

<DopMa HpOMC)KyTO‘IHOfI aTTeCTalnuu: 3K3aMCH.



IV.1. Conep:xkanue TMCHUILINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, C YKa3aHHEeM BHA0B YUYeOHbIX 3aHATHI M OTBeIEHHOI0 HA HUX

KOJIM4YEeCTBA aKAACMHUICCKHUX JaCcoB

Ne Pa3nen nucuMnjIMHbI/ TEMA ®opMa TeKylIero
n/H < Bunet yueGHoi paboThl, KOHTPOJIsA
S BKJIIOYAsl CAMOCTOSITENIbHYIO paboTy 00yJaronuxcs, | ycneBaeMocTu/
) N
E MIPAKTUYECKYIO MOATOTOBKY U TPYAOEMKOCTh dopma
X (B yacax) NPOMEKYTOYHOM
: aTTecTaluu
g = (mo cemecTpam)
[
2 KonrtakTHas paboTa npemnogaBarens ¢ s
= )
e 5 o0y4armuMucs 5 x
@ = = = g
S | & & =S
= = g S =
E- S = o Cemunap/ 5 &
2| o = = IpakTuyeckoe, S
s | 5 = 7 | Jlekuus Koncynpranms | =%
5 11 . & JabdopaTopHoe O
SN = 3 3ansTHe/
1 2 3 4 5 6 7 8 9 10
1 Pasznen 1MoaenupoBanue BO3AEHCTBUS U3TyUYECHUS 3 37 2 2 2 2 Omnpoc
Ha BEIIECTBO
2 Pa3znen 2lIporpamMHbIii KOMIUIEKC Geant4 3 | 48 28 28 24 10 Omnpoc
3 Paznen 3MopaenupoBanue BO3JACUCTBUS M3ITy4YCHUS | 3 44 6 6 10 10 Omnpoc
Ha TEJIO YeJIOBEKa
KCP 3 | 12
JK3aMeH 3 3 TeCTHPOBaHHUeE
Hroro yacon 144 36 36 22




4.2. I1;1aH BHeayIMTOPHOI CaMOCTOSITeIbHON PadoThl 00y4aroIIUXCs M0 JUCIUIITIHHE

CamocrosiTenbHas paboTa 00yJaronuxcs VYuebHo-
OtenouHoe METOIUYECKOE
Cemectp Hassanue pasznena, TeMbl B 4 a6 Cpoku | TpymoéMKOCTb CPCICTEO obecneyenune
U CAMOCTOATCIBHON PAOOTBL | o ey (uac.) pea CaMOCTOSATEIILHOU
paboThI
Pasznen 1 MoaeaupoBaHue BO3I€CTBUS B TeuecHne 3agaun u XX
3 A FICTID A Pemenue 3amau 2 A
W3Jy4CHHS HA BEIIECTBO cemecTpa YIPaXKHEHUS
Pazpnen 2 IIporpammuelil komIuieke Geant4 B Teuenne 3anauu u XX
3 Pemenue 3amau 10
ceMecTpa YIPAKHCHUS
Pasnen 3 MoaeaupoBaHue BO3ICHCTBHUS B TeuecHne 3agaun u XX
3 A ACTHP A Pewenue 3amau 10 A
W3JyYCHHS HA TEJIO YEJIOBEKa cemecTpa YIPaXHEHUS
OO0muii 00beM CaMOCTOATEIBLHOM PAbOTHI IO JUCIHUILTHHE (Yac) 22

M3 HUX 00BEM CaMOCTOSTEIBLHOW pPabOThI
JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH (4ac) (yKa3aTh MPH HAJIHYUH)

C HCIIOJIb30BAHHUEM JJICKTPOHHOI'O O6y‘ICHI/I$I n




4.3.Conepxxanue y4eOHOro MaTepuasa

Pa3znesn 1 MoaennpoBaHue BO31eCTBUA U3JIy4YeHHsI HA BeLIECTBO

1.1 Beeoenue. llenu u 3anaun MmoaenupoBanus. OCOOEHHOCTH U TPAaHUIIBI MPUMEHHUMOCTH
MOJICIIMPOBAHUS BO3JCHCTBUS U3ITYYCHHS Ha BEIICCTBO.

1.2 IIpozpammusie komnnaexcovl. O030p U3BECTHBIX IPOTPAMMHBIX KOMILJICKCOB MOJICIIUPOBAHUS
BOSHeﬁCTBHH N3JIYUCHUA Ha BEHICCTBO.

Pasznen 2 [IporpaMmmMHbIil KOMILIEKC Geant4
2.1.  Beeoenue.llporpaMMHbIii KOMITJIEKC Geant4. YcTraHOBKa, 000JI04Ka U 0a3a JaHHBIX.

2.2. Ocnoevl npocpammuposanus C++. CTpyKTypa IpOrpaMMbl, NEpEeMEHHbIC, THUIbl JAHHBIX.
YcnoBHBIE HHCTPYKIIUH, UK. AJITOPUTMBI.

2.3. 3aoanue zeomempuu men. CpenctBa Geantd nns 3amaHus reomeTrpuu. ['eomerpuueckue
npumuTHBBL. KomOnHamn npuMutiBoB. Co3/1aHNe CIIOKHBIX GuUryp u Gpopm.

24. 3aoanue mamepuana. CpencrBa Geantd s 3agaHusi THa Marepuana. KomOwHAmmu
MaTepHaloB.

Pa3nesn 3 MoaeimpoBaHnue Bo3/1eiicTBHS M3JIyYeHHs HA TeJI0 YeJ0BeKa

3.3 Cozo0anue mooenu wacmu mena uenosexa. Co3ganue NpocTol TEOMETPUICCKON MOJICTTH YaCcTH
TeJa YeJIOBEKA C KOCTHOM M MSITKOHM TKaHBIO.

3.4 Cozoanue moodenu ¢ umnaanmom. Co3maHre MOJEIN YaCTH TeJIa YEJIOBEKA ¢ METAIUIMYECKIM
AMILJIAHTOM.

3.5 Yucnennwlit pacuém no2nouiénnoi 003vl U3iy4eHus.

4.3.2 IlepeyeHb ceMMHAPCKHX, IPAKTHYECKUX 3aHATHI 1 J1a00PaTOPHBIX padoT

Ne Ne HanmeHoBanue TpyroémkocTs Ouenoynsie | Popmupyembie
n/H | pa3aea CeMUHAPOB, (uac.) cpeacTsa KOMIIETeHI[UU
U TeMbI NPAKTUYECKUX U Bceero | U3 Hux (MHaUKaATOPBI)*
J12a00paTOpHBIX paloT | yacoB | MpaKTHYECKAs:
NMOAr0TOBKA
1 2 3 4 5 6 7
1 2 VcraHoBKa KOMILIEKCa
Geant4. PaGota ¢ 060104- 2 1 TecTsl IK-3
Kol Geant4
2 2 CTpyKTypa mporpamm Ha
$I3BI:I}<IC C}T+. l'i)ep:MeHHme 4 2 Tecrsl TIK-3




THUIIBI JAHHBIX

ITporpammupoBanue Ha C++.
VCoBHBIC KOHCTPYKIIUH, 2 1 TecTsl IK-3

LIUKJIBI

IIporpammupoBanue Ha C++.
AATropuTMBI

Tectel [1K-3

'eomeTpuyeckrne NpUMHTH-
BBl Geant4. KomOuHamm
npuMHUTHBOB. Co3/1aHue

Tectel [1K-3

CIIOKHBIX (DUTYD

OCHOBHBIC MaTepHAITBI
KoMmIuiekca Geant4. Co3sna- 6 3 TecThr I1K-3

HHE MOJeIeH npeaMeTOB

IIpocreiiias Mmosenb Tena
YeJIOBEKa

TecTrl TIK-3

IIpocreiimas Moaeb ¢ UM-
P Tectrl TIK-3
IUIAHTOM

HucneHHslil pacuér
HOTJIOMIEHHON 103bI H3JTyUe- 4 2 TecTsr IK-3

HUA

4.3.2. Ilepevyenn TeM (BONPOCOB), BLIHOCUMBIX HA CAMOCTOATEIbHOE U3yYeHHe CTYIeHTAMHU
B paMKax camocTosTe/ibHoi padotsl (CPC)

Ne Tema 3ananue DopMmupyemasi NAK
n/n KOMITeTEeHIUSA
1 2 3 4 5
1 | Tunel naHHbIE, IPUBEICHHUE ITouck n
THIIOB U3y4yeHue IK-3 Onenka
JIUTEPATypPBI 110
TEME
2 | IIpocreiimas otnanka ITouck u
IIPOTrpaMMBbI U3y4yeHue IK-3
JUTEPATypPHI 110
TeMe
3 | ANropUTMBI U CTPYKTYPbI ITouck u
naHHbIX. CIIMCOK, CTEK, U3y4yeHue IK-3 Onenka
ouepeib, CII0Baphb, JIUTEPATYpPBI 110
acCOLIMaTUBHBIN MacCUB TEME
4 | OCHOBHbIE T€OMETPUYECKHE ITouck n
burypsr U3y4YeHUe IK-3 Ouenka
JUTEPATYpPHI 110
TeMe
5 | Xumuueckuil coctan ITouck u
MaTepuasioB U3y4yeHue I1K-3
JIUTEPATypPBI 110




TEME

6 XUMHUYECKUN COCTaB TKaHEN Ilouck n

geJI0BeKa H3yYeHUE
e TK-3

JIUTEPATYPHI 110

TEME

4.4. MeTonnyeckue yKa3aHusi 110 OPraHU3alMi CaMOCTOSITEIbHOI PadoThI CTYIeHTOB

K coBpemeHHOMY crienManucTy OOIECTBO MPEABSIBISIET JOCTATOUHO IIHUPOKHI MepeyeHb TpeOoBaHHIA,
Cpeau KOTOPhIX HEMAJIIOBAKHOE 3HAUCHHE UMEET HATMYHUE Y BHITYCKHUKOB OINPENEIEHHBIX CIIOCOOHO-
CTEM M yMEHHS CaMOCTOATEIbHO J100bIBaTh 3HAHUS U3 PA3JIMYHBIX MCTOYHUKOB, CUCTEMATHU3UPOBATH
MOJyYCHHYIO MH(OPMALUIO, JaBaTh OLIEHKY KOHKPETHOH curyauuu. @OpMHUpPOBAHHE TaKOTO YMEHHUS
IIPOMCXOJUT B TEYEHUE BCErO NEpro/ia 00yUeHUs Yepe3 y4acTHEe CTYACHTOB B IPAKTUUECKUX 3aHATHSIX,
BBINOJIHEHUE KOHTPOJbHBIX 3aAaHuil. [Ipu 3Tom camocTosiTenbHas paboTa CTyIEHTOB MIPAET pellato-
IIYI0 POJIb B X0J1€ BCEro y4yeOHOro nporecca.

TeopeTnyeckue 3HaHUsA, MOJTYYCHHBIE CTYICHTAMHU Ha JICKIMOHHBIX 3aHATHUSIX U IIPU CAMOCTOSI TEJIbHOM
W3YyYECHUU Kypca M0 JUTEPaTypPHbIM UCTOUYHHMKAM, 3aKPEIUIAIOTCS MPU BBIITOJIHEHUH MMPAKTUUYECKUX 3a-
TaHW.

[Tpu BBITIOTHEHUY TPAKTUYECKUX 3a/IaHUi oOparaeTcsi 0co00e BHUMaHKUE Ha BEIPAOOTKY Y CTYICHTOB
YMEHHUS TPAaMOTHO BBIMOJHATE W OQOPMIISTH JIOKYMEHTAIMIO, YMEHHUsS IOJIb30BaThCsS HAYYHO-
TEXHUYECKON CIIPaBOYHOM JHuTepaTypor. Kakaplii cTyIeHT JO/DKEH MOATOTOBUTHCS K 3alUTE CBOETO
oTuéTa, pa300paBIIKCh C TEOPUCH UCCIICTYEMOTO SBICHUSI.

4.5. IlpumepHasi TeMAaTHKA KYPCOBBIX padoT (IPOEKTOB)

ITporpammoii He MpeaYCMOTPEHO KYPCOBBIX padoT MO MPEIMETY.

V. YueOHo-MeTOAUYecKOe U MH(POPMAIMOHHOE o0ecTiedeHne TUCIUNIHHBI (MOTYJIA)
a) nepeuens 1umepamypul

Ocnoenas numepamypa

1. bynasun JI.A., Beiropauukuii H.B., Jleboka H.. KomnsroTepHoe MoaenupoBanue
¢uznueckux cuctem / JI.A. bytasun, H.B. Beiropauukuit, H.W. JleboBka — JlonronpyaHblii:
Wzn-so «Murennext», 2011. — 352 c.

2. OrneBa M.B., Kynpuna E.B. IlporpamMupoBanue Ha si3pike C++: mpaktuueckuii kype / M.B.
Oruesa, E.B. Kynpuna. — M: uzn-so «tOpaiit», 2022. — 335 c.

3. Torruumnr I1. C++ s wrkepeHbIx u HaydHbIX pacuéros / [1. ['orrommmar — CII6:
«/Inanextukay, 2020. — 512 c.

4. Erpanos A.B. B3aumopeiicTBue HOHU3HPYIOUUX U3TYYEHUH C BEIIECTBOM YueOHOe mocodue
N3n-Bo UT'Y, Upkytck 2013

5. B.U. Uanos. Kypc nozumerpuun.M.Mup.1976.

6. W.I'T'yceB u np.3amuTa OT HOHU3UPYIOUIMX U3Iy4eHHUH. T. 1. @U3UUecKrue OCHOBBI 3aIIUTHI OT
n3nydenuii. M. Hayka. 1980.

7. W.b. Keupum-Mapkyc. DxBunozumerpus. JI. NJI. 1965.



A K. ITukaeB. CoBpeMeHHas paguanoHHas XuMusi. OCHOBHBIE MOJIOKEHNS,
JKCIIEPUMEHTAJIbHAs TEXHUKA U MeToAbl. M. Mup. 1989.

9. B.K. JIanunesckuii. MeTozp! AeTektupoBanus uanydenuii. M.Hayka.1987.

10. M.®pank, B. lItonsi. TBepaoTenbHBIE HO3UMETPHl MOHH3UPYIOMIETO H3nydeHus. M. Mup.
1979.

11. B.W. NBanos, B.I1. MamkoBu4. COOpHUK 3a7a4 11O JO3UMETPUH U 3alTUTE OT HOHU3UPYIOIIETO
n3nydenus. M. Hayka. 1986.

12. Hopmsl paauarmonnoit 6e3onacuoctu (HPB-99)

13. bynnakos JI.A., KanuctparoBa B.C. PaguoaktuBHOe HM3iIydeHue U 310poBbe, HDOpM-aToMm,
Mockaa. 2003r.

Jlononnumenvnasn

1. Bacunenko W.A. Pagmarnus. Mcrounuku, HopMupoBanue oOnydenus. [Ipupona, Ne 4, 10-16,
2001.

2. BoeHHas TOKCHKOJIOTHS, paaquoOHOJIOTHs U MEIUIIMHCKAs 3amuTa. Y4eOHuk/ mox pen. [Ipod.
C.A. Kynenko, «®onuant».- Cankt-IlerepOypr, 2004, 530 c.

3. bsaxkoB B.M., CremanoB C.B. K MexaHu3my mepBUYHOTO OHOJOTHYECKOTO IEHCTBUS
MOHU3UPYIOUMX u3nyuyeHuil Yenexu @usuueckux Hayx — 2006, NeS.

4. Ilesuenko B.A. Kak oneHuBath reHeTHYCCKUI puck obmyuenus. [Ipupona, Ne 4, 17-22, 2001.

5. Kympsmo FO0.b. Xumunueckas 3ammra oOT  JydyeBoro mnopaxkeHus. CopoBckuii
oOpazoBarenbHbIit xKypHa. Ne 6, 21-26, 2000.

6. Myxun K.H., [Tatapakun O.0. Dx3o0Tuyeckue npouecchl B saepHoit pusuke YOH 2000, No 8
(r008c.pdf).

7. CanmumoBP.A. MomiHble yCKOPUTENH 3JIEKTPOHOB JJIsl MPOMBIIUIEHHOro nmpuMmenenus Y OH
2000, No2(r002g.pdf).

8. EroposO. Harnsaueiii cioco0 perucrpanuu 3apsHkeHHbIX yacTuil. KeanT, 6, 2001.

9. Koctrokos H.C., MymuroB M.U., Atpam C.M. u ap. Jludnextpuku u paguanus, B 4-x xKH., M.,
Hayxka, 2001.

10. Teopus u3mydeHUs PEAATHBUCTCKUAX YacTHIl (1o pea. bopnounpiHa B.A.) M., ®usmar mur.,
2002, 576 c.

11. I'no6yc M.E., I'puneB b.B. Heopranuueckue CHUHTHJUIATOPBI: HOBBIE M TpaJWLMOHHBIE
Marepuaisl XapbkoB, Akta, 2001, 408 c.

12. boiixko B.U., CkBopuoB B.A., ®optoB B.E., lllamanun W.B. B3aumoneiicTBue MMIyiabCHBIX

3apsOKEHHBIX YacTHll ¢ BemecTBoM, M., @usmatiut, 2003, 288 c.

0) nepuoouueckue uzoanus

Radiation Protection Dosimetry, Oxford University Press

Medical Dosimetry, Official Journal of the American Association of Medical Dosimetrists,
Elsevier

Kypnan «MenunuHckas Guznkay.

8) oaszvl Oannbtx, um[mpmauuonuo-cnpaeounble U NOUCKoeble cucmemol



1. https://www.nndc.bnl.gov/nndc/nndcinfo.htmlTheNationalNuclearDataCenter, Brookhaven
National Laboratory, (Ha 3TOM cepBepe MOKHO HAaWTH JaHHbIE IO CEUCHHSIM B3aUMOJCHCTBUS
Pa3IMYHBIX BUJIOB HOHU3UPYIOIINX U3TYYCHUH C BEIIECTBOM U XapaKTEPUCTUKU SIIED).

2. https://nrv.jinr.ru/nrv/ O0beTMHEHHBII WHCTUTYT SIAEPHBIX HACCIEeI0OBaHNN
Nucleiandtheirproperties.

3. https://depni.npi.msu.su/cdfe/ Center for Photonuclear Experimental Data, Moscow State
University.

4. nhttps://en.cppreference.com/w/cppCHpaBoUHbIi MaTepuall MO S3bIKaM IPOrPAMMHUPOBAHHS
Cu C++.

5. https://geant4.web.cern.ch/support/user_documentation/lokymeHTaIUs IOJIL30BATEA
KoMILIEKCca Geant4.

6. https://geant4.web.cern.ch/support/getting_startedBBenenue mo pabore ¢ KOMIUIEKCOM
Geant4.

7. https://geant4.web.cern.ch/applications/medical_applicationslIpumMepsl MeIUIIMHCKUX
IIPUIIOKEHNH KOMILIEKca Geant4.

V1. MaTepuajibHO-TeXHHYECKOe OOecreyeHne JUCHUILIUHBI (MO1YJIs1)

6.1. YueOHo-1a00paTopHOE 000py/10BaHuUeE:

KomnbroTepHbIil KJIacC ¢ MEJIOBOM TOCKOM, TPOEKTOPOM M IKPAHOM.

6.2. IlporpaMmmHoe obecneyeHue:

OmnepanmonHas cuctema Ha 0aze GNU/Linux, mporpaMMHbBIA KOMIUIEKC Geant4, Habop
KOMIOUIATOPOB GCC, CTaHIAPTHBIE CEPBUCHI ceTH MHTEpHET, CTaHIApTHBIE CPEICTBAMH IIPOCMOTpa
MPE3EHTALMI U APYTrUX MaTEPUaJIOB IO KypcCy.

6.3. TexHnyeckue u JIeKTPOHHbIE CPeACTBA:

Jlnist mpoBeIeHUs MPAKTUYECKUX U JIGKIIMOHHBIX 3aHATHUN B KayecTBE JIEMOHCTPALIMOHHOTO 000-
PYZOBaHUS UCHOJB3YIOTCS MPOEKTOP, IKpaH M MesloBast Aocka. Vcnoiab3yroTes coBpeMeHHble 00pa3o-
BaTelIbHbIE TEXHOJIOTUU: HH(POPMALIMOHHBIE (JeKIMK 1 npe3eHTauuu B PDF), mpoekTHble (MynbTHME-
11, BUJIEO, TOKyMEHTaJIbHbIe (puibMbl). Vcronp3oBaHue TI00albHON KOMIBIOTEPHON CETH MO3BOJIS-
eT 00ecreunTh JOCTYNMHOCTh VIHTEepHET-pecypcoB U peain30BaTh CaMOCTOSTENbHYIO paboTy CTY/EH-
TOB, B X0JIe KOTOPOH OHM MOTYT BBIYMTHIBATH HAYYHBIE CTAaThH IO TeMaM Kypca. Ha jexmusx moryt
UCIIOJIb30BaThCs MynbTUMenuiiHble cpeactBa: mnpoektop (CASIO XJ-A241), nmepeHOCHOM 3KpaH
(Classic Solution, T195x195/1MW-LU/B), noytoyk Lenovo B590. Ha ¢akynabTeTe nMeeTcss KOMIIbIO-
TEPU3UPOBAHHAS AyIUTOPHs, MpPEAHA3HAYCHHAs JUIsl CAMOCTOSATENBHOM paboThl, C HEOrpaHUYECHHBIM
noctynom B MHTEpHeT.
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VII. O6pa3oBaresibHbIe TEXHOJIOTHHI

HaumeHnoBaHHe TeM 3aHATHI ¢ yKa3aHHeM (pOpM/ MeTOAOB/ TEXHOJIOTHH 00yYeHHsI:

Ne Tema 3ausaTus Bun dopma / KouunyecTBo
n/n 3aHATHSA MeTo1b1//TeXHOIOTHHI 4acoB
JHUCTAHI[MOHHOIO,
WHTEPAKTUBHOTO
00y4eHus
1 2 3 4 5
1 MopenupoBanue BO3- Jlexuus Ounas nexuus, 2
JNEUCTBUS M3IIy4CHUs Ha pe3eHTAINS
BEIIECTBO
2 [IporpamMMHBIil KOMILIEKC Jlexkuus OuHas JIeKIus, 28
Geant4 MIPE3CHTAIHS
3 MonenupoBaHue BO3/CH- Jlexnust OdHast TeKnus, 6
CTBUS U3ITyYCHUS HA TEJIO Mpe3CHTAIHS
YyeJ0BeKa
HToro vyacos: 36

Ouenoquble mamepuaiibl 07151 6X00H020 KOoHmpoJin

HpOBO,I[I/ITCH OIIPpOC Ha IICPBOM 3aHATHH.

VIIIl. OueHouyHble MaTepHAaJIbI AJ TEKYIIEr0 KOHTPOJISI M IPOMEKYTOYHOH aTTeCTAIlUM

Ouenounvie mamepuansl meKyuyeco KOHmMpoasa gpopmupyromces ¢ coomeemcmeuu ¢ JIHA

YHUgepcumema

OrneHouyHBIE CpelCcTBa TEKYIIETo KOHTPOIs GOopMUPYIOTCS B cooTBeTCTBUU C [lonoxenuem o Ganb-
HO-PEUTHHTOBOM CUCTEME YHUBEPCHUTETA (MOTYT OBITh B BUJIE TECTOB, CUTYallMOHHBIX 3a71a4, JEJIOBBIX
Y POJIEBBIX UTP, TUCITYTOB, TPEHUHTOB U Ap. Haznauenue oneHo4HbIX cpeaAcTB TK — BBISIBUTH cdop-
MUPOBAHHOCTH KomrieTeHITuH—IIpodeccuonanbubie komnerennuu (IK): IK-3

Ouenounvie mamepuansl 014 NPOMENCYMOUHOU ammecmayuu é popme

HpOMC)KyTO‘-IHa}I arTecTanusd nNpoBOAUTCA B (I)OpMC OK3aMcCHa.




Matepuanbl /151 IPOBe/leHUs] TEKYIIEro U MPOMeKYTOYHOI0 KOHTPOJISl 3HAHUI CTY/1eHTOB:

Ne Bua xonTposs KounTtpoJsmpyemsie KourpoJsmmpyembie
TeMbl (pa3aeJibl) KOMIIeTeHI[ UM/
HHAUKATOPbI
1 2 3 4
1 [IpoBepka peureHus 3agau Paznean: 1,2,3 IK-3
2 Konrponbnas padora Pazneas 1,2,3 MK-3
IIpumepHBIi CIMCOK BONPOCOB K IK3aMeHY
1. Bunasl noHu3Mpymomero u3nydenus. HemocpeacTBeHHO U KOCBEHHO HOHU3UPYIOLIEe U3TyUYCHHE.
XapakTepuCcTUKa MOJIEH HOHU3UPYIOIUX U3lTydeHuid. CedeHne B3auMoIeCTBHUS.
2. ITlornomgénHas 1032 HOHU3UPYIOIIETO U3ITyUYEHUSI.
3. AkTuBHOCTB. Bujpl pagunoaktuBHOCTH. CXEMBI pacajia paguoHyKIHI0B.
4. BsaumoneiictBue GoTOHOB ¢ BeecTBOM. KOMOTOHOBCKOE paccesiHue.
5. PenrrenoBckoe uznyuenue. VICTOUHUKH MEPBUYHOTO M3IYyYEHUS U JIETEKTOPHI PEHTTEHOBCKOIO
W3IIy4CHHUS.
6. BsaumopeiicTBUE HEUTPOHOB C BEIIECTBOM. YIIPYroe paccesHue.
7. Kanopumerpudeckrue METOAbI JO3UMETPHUHU.
8. BsaumopeiicTBUE 3apsHKEHHBIX YACTHI] ¢ BeliecTBOM. MoHM3alMOHHbBIE TOTepH. PajnannoHHbIe
notepu. TopMo3Has cIOCOOHOCTH BEIIECTBA.
9. BzaummopeiicTBHE HEWTPOHOB C BEIIECTBOM. PajuManmuoHHBIA 3axBaT. 3axBaT HEHTpPOHA C
MOCJIEIYIOIUM UCITYCKaHUEM 3apsKEHHBIX YaCTHUI] U HEUTPOHOB.
10. ITpUHIMITEI XUMUYIECKON 3aIUTHI OT JTYYEBOTO ITOPAKEHUSI.
11. DkBuBanentHas Ao3a. DddextuBHas mo3za. Cuctema orpanmuenus n03. [lpenenpHas no3a.
[IpenenbHO qOMyCTUMBIE YPOBHU BHEIIHUX TTOTOKOB HOHU3UPYIOIIETO U3TYyUEHUSI.
12. OcHoBHble THIIBI JaHHBIX. [IpUBenEeHNE TUTIOB.
13. YciioBHBIC KOHCTPYKIIAH, IIHKITBL.
14. AnropuTMbl M CTPYKTYpPHI JaHHBIX.
15. OcHOBHBIE TEOMETPUUYECKHUE PUMUTHUBBI KOMILJIEKCa Geant4.
16. OcHoBHBIE MaTepualIbl KOMIUIEKca Geant4.
17. CnocoOsl popMupoBaHue TEN CI0KHOU (HOPMBI B KOMIUIEKCE Geant4.
Ceedenusn 00 asmope (cocmasumene/pazpadbomuure) npoZPammat.
JlomoB Bnagumup IlaBnoBuy, nomeHTt kadenpsl TeopeTuueckoil Pu3nku, K..-M.H.
[IporpamMma paccMoTpeHa Ha 3aceiaHuu Kadeapsl o0IIei U SKCIIepUMEeHTaTbHON (HU3UKU
«21» dpespans 2025 1.
[Iporokon Ne 5, 3aB. kadeapoit A.A. TaBpumiok
Hacrosimmas mnporpamMa He MoKeT ObITh BOCIpPOM3BeeHa HHM B Kakoil ¢opme 0e3

NpeABapPUTEJIbHOI0 MUCbLMEHHOI0 pa3penieHus: kadeapbi-pa3padoTunka NporpaMmai.



