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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucnunuHaa «BBenmenue B syepHyr0 (U3UKY» BXOJUT B IPOTpaMMy MarucTpaTypbl
«Pannanmonnas OuomenunuHa» 1o HampapieHuto 06.04.01 «buonorws» m wum3ydaercs B 1
cemectpe 1 kypca. Jucuumuny peanusyer Kadeapa rucTosoruu, mUTOIOTHH U SMOPHOJIOTHH.
JlucuumiamHa COCTOUT U3 S pa3zesioB U 9 TeM U HampaBlieHa Ha U3yUYEHUE

[lenpt0 OCBOCHUS TUCHIUTIIMHBI SBIISETCS MOTy4YeHUE 0a30BBIX 3HAHUH IO SIePHOU (PU3HKE,
MPUPO/IE ABJICHUS PAIUOAKTUBHOCTH U BO3/ICHCTBUSI HOHU3UPYIOIIETO U3TYyUYEHUs C BEIECTBOM.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenne aucCIUILUIMHBI « BBeneHne B sepHyo (U3MKY» HampaBieHO Ha (OPMHPOBAHUE Y
oOyJaromuxcst caeayonuX KOMIETEHINH (4acTH KOMIETSHIIH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOwuxcs npu 0c80eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCHUTUIMHEI)

CrnocobeH y4acTBOBaTh B
CO3JIaHUH U PEaM3al[Ui HOBBIX
TEXHOJIOTHit B chepe
npodeccHoHANBLHON
JACATCIBHOCTH U KOHTPOJIC UX
9KOJIOTHYECKOM OE30MacHOCTH C
HCIIOJIb30BAHUEM JKHBBIX
00BEKTOB;

OIIK-5.2 Bnaneet HaBBIKaMU, HEOOXOAUMBIMU JIJIS YIACTHSI B
CO3/IaHUH U pealn3alliil HOBBIX TEXHOJIOTHH B cepe
po¢heCCUOHATBHOM NeSITeIbHOCTH;

OIIK-5

Cnoco0eH UCToIbh30BaTh
COBPEMEHHYIO
nccienoBatenbekyto annaparypy |OIIK-8.1 3HaeT TUIbl COBpeMEHHOH anmapaTyphl IS
OIIK-8 Y BRIYHCIIUTENBHYIO TEXHUKY U1 |Ta00paTOPHBIX MCCIeIOBaHUHN B 00JacTh podeccCHoHaIBHON
pelIeHns MHHOBAIIMOHHBIX 3aJ1ad | IeSTeIbHOCTH;
B IpodeCcCHOHATBHOM
JICSITETIbHOCTH.

Crioco0eH BBITIOTHATH
(hyHIaMeHTaIbHBIC U
MPUKJIaJHbIE HAYyUHbIE
HCCIIeIOBAHNUs, HAIIPABJICHHbIE Ha
pa3paboTky u
COBEpUICHCTBOBAHUE METO/I0B
JAUArHOCTHUKHU IIATOJIOTHYCCKUX
MPOIIECCOB U TEXHOJIOTUN
epCOHUPUITMPOBAHHON
MEJUIMHBI

[TK-2.2 TIpumeHsieT COBpeMeHHbIE METOAbI OMOPHU3NIECKOTO
9KCIEPUMEHTA,;

I1K-2.3 [Ipumensier coBpeMeHHbIe Ornodusnueckue, Gu3nKo-
XMMHYECKHe 1 MEANKO-ONOIOTHYECKHEe METO Bl HCCIIeIOBAHUS
JKUBOM;

IK-2

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucuumnnuna «BBeneHue B saepHYO0 (U3UKY» OTHOCHUTCS K 00s3aTenbHON yactu Onoka |
«JlucummmHbl (MOTy)H)» 00pa3oBaTeIbLHOM MPOrPaMMBbl BBICIIIETO 0O0Opa30BaHMS.

B pamkax o0pa3zoBaTeslbHOM NporpamMmbl BBICIIET0 O0pa30BaHUS OOydYarOIIMEcs TaKxKe
OCBaMBAIOT  JIpyI'Me€ JWCLUMIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIUME  JIOCTHKEHHUIO
3aIJIaHUPOBAHHBIX PE3YJIbTaTOB OCBOEHUS AUCLMILINHBI «BBeIeHUE B SIEPHYIO PUUKYY.

Tabauya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmsyrowux O0CMUNICEHUIO
3anIaHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL




IIpenmecTBylomme ITocnenxyrommue
g Hanvenosanue IIHCEI/::[JIPIHBI/YMOILIII JIH nncunnnni?lil/ﬁloa JIH
p KOMIIETEHIIUH * i, % i,
NMPaKTHKH MPAKTHKH
CrnocoOeH y4acTBOBaTh B
CO3JJaHUU U peaTn3aluu HcTopus 1 MeTOIONIOTHS
HOBBIX TEXHOJIOTHIA B chepe OHOJIOT1H;
po¢heCCHOHATBHOM MonekysipHast
OIIK-5 JIeSITETPHOCTH M KOHTPOJIE pannoOmoIoTHs;
HMX DKOJIOTHYECKOM Knerounas pagnoOnonorus;
06€30MIacHOCTH C Kypc nozumerpun;
HCIIOJIb30BAHUEM JKMBBIX
00BEKTOB;
Crioco0€eH MCIO0JIb30BaTh
COBPEMEHHYIO
HCCIICI0BATEIBCKY IO O3HaKOMHUTEINIbHAS TPAKTHKA;
anmaparypy u Hayuno-uccnenoBarenbckas
OIIK-8 BBIYHUCIIUTEIIbHYI0 TEXHUKY [IPAKTHUKA;
JUISL pELLICHUS Kypc nozumerpuu;
MHHOBAIIMOHHBIX 3a/71a4 B
poeCCHOHATIBHOM
JIESITENLHOCTH.
HayuHo-uccnemoBarenbckas
MIPaKTHKA;
HayuHo-uccnemoBarenbckas
paborta;
TIpenaumuioMHas IpaKkTHKA;
Crioco0€eH BBIIOJIHATE PelUl p ’
MounekymnspHas
(yHIaMeHTaIbHbIE U
panuobuonorus;
HpI/IKJ'IaILHI)Ie Hay’-IHbIe
Krnetounas pagroOuoIorus;
HCCIIeIOBAHUS,
Kypc nozumerpuu;
HaHpaBHeHHLIe Ha “
OCHOBBI H}IepHOI/I MCIUILIUHBI
pa3paboTky u .
IK-2 U JIy4eBOH Tepanuu;

COBEPIICHCTBOBAHHE
METO/I0B JUArHOCTUKH
MATOJIOTHYECKUX MPOIECCOB
W TEXHOJIOTUI
TepCOHNUITMPOBAHHON
M€ IUIIMHBI

Knemounwvle mexnono2uu 6
Meduyune u buonoeuu**;
Tenemuueckue mexuonozuu 6
Meduyune u buonoeuu**;
buooozumempusa **;
Paouosxonocuueckas
okcnepmuza**;

Basics of Hadron Therapy and
Nuclear Medicine;

* - 3aMONIHACTCS B COOTBETCTBUH ¢ MaTpuuei kommerenuii u CYII OIT BO
** - 3JIeKTUBHbIC AUCIMIUIMHBI /TIPAKTUKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHIUIUIHHEBI « BBeIeHNE B SIEPHYIO (DU3HKY» COCTABISIET «5)» 3a4ETHBIX €IMHHII.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeclT pCBD)
Konumaxmmnas paboma, ax.u. 54 54
Jlekimu (JIK) 18 18
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 99 99
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 180 180
3a4.e/l. 5 5




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesa (TeMbl) yueOHoit
pa3neia JMCHUILIHHBI «
padoThI
Wctopus saepuoii pusuku. [Ipodiremsr u
Pazmen 1 |Beenenue B kypc 1.1 p p u p JIK
MIePCTICKTUBBI PA3BUTHUS
21 Bemiecrtsa, arombl 1 MoseKyIbl. CTpoeHHe aToMa. 1K, C3
BzanmoneiicTBre ' DneMeHTapHbIC YaCTHIIEI. 3aKOHBI COXPAHCHHUS i
Paspen 2 |nonusupyroumero 29 B3aumoneiicTBue 3apsHKEHHBIX YacTHLL C TIK. C3
W3ITY9ICHUS C BEIIECTBOM ' BEIIECTBOM i
2.3 BsanmozeiicTBrie raMMa-KBaHTOB C BEIIECTBOM JIK, C3
Aprteie 3.1 3aKk0H paAroaKTUBHOTO pacnana. Buabl pacnamios JIK, C3
Paznen 3 AXTHUBHOCTH PaJIMOAKTUBHOI'O BEIIECTBA.
PaJnOaKTUBHOCTH 3.2 pan . JIK, C3

POI[I/ITCJ'H)CKI/IG 1 JOYCPHUE U30TONBL

Omnpenenenue saepHON peakiun. 3aKOHBI
41 COXPaHEeHHMS IPH SIEPHBIX peakiusax. CeueHune u JIK, C3
CKOPOCTb SIACPHON peakluu

Paznen 4 |SnepHble peakiyu
[Mony4eHne U30TOMOB Ha SIEPHOM PEAKTOPE.

4.2 Hcnonb3oBanue paiOaKTUBHBIX HCTOYHUKOB B JIK, C3
SIAEPHOK MEAMIIMHE

IIpuponssie u
TEXHOTE€HHBIE HCTOYHHUKH
pannanuu. Panguanusa u
JKOJIOTHSI

PapnoakTiBHBIE H30TOMBI B ipupoje. CrocoOs!
51 3allUThl OT HOHU3UPYIOLUX n3nydyeHud u npaswia | JIK, C3
panuanuoHHON 6e30macHoCTH

Pasnen 5

* - 3anonasercs Tonpko mo OUHOMU dopme obydenus: JIK — nexyuu, JIP — nabopamopnsie pabomol; C3 —
npaKmuyecKue/CeMunapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneuuaau3npoBaHHOe
yueOHOe/1adopaTopHoe
o6opynoBanmue, [1O u
MaTepHuabl AJs
OCBOEHHS THCIHUIIIMHBI
(mpu HE0OXOAMMOCTH)

Tun ayauropun OcHaueHue ayiuTopuu

Aynutopus Ui IPOBEICHUS 3aHATUI
JIEKIIMOHHOT'O TUIIA, OCHALIEHHAS
KOMIUJIEKTOM CHENUAIU3UPOBAHHOM

JleknnoHnHasa .
Me0enu; JOCKO! (IKpaHoOM) U
TEXHUYECKUMH CPEACTBAMHU MYJIbTUMEINA
MIPE3CHTALMN.
[Tapk paanalmoOHHBIX
AyauTopus ISl IPOBEICHUS 3aHATUI YCTaHOBOK:
Y p P 1. lamma-
CEMHUHAPCKOT0 TUIIA, TPYITIOBBIX U .
WHJIMBUIyaIbHBIX KOHCYJIbTALINM TCPAIEBTHCCIHH aftnapat
TEK merg KOHTPOJISI U ny OMEX T’()qHOfI «POKYC AM>;
Cemunapckas y P P y 2. Kommuekc
aTTeCTallMy, OCHAILIEHHAS] KOMIUIEKTOM .
. MIPOTOHHOM TEparuu
CTIIeIUaTU3UPOBAHHON MeOeH 1
«IIpomereycy;
TEXHUYECKMH CPE/ICTBAMH MyJIbTUME/NA | o
MIpe3eHTaIHi. '
p I HNutpaonepannony

bI JTy4€BOM anmapar




Tun aynuropun

OcHamieHue ayauTopun

Crnenuajn3upoBaHHOe
yueOHoe/s1adopaTopHoe
odopynoBanmue, I10O n
MaTepHuaJbl A5
OCBOEHUS THCHHUILINHBI
(pu HEOOXOTUMOCTH)

NOVAC 11

4. Kommuiekc
HEUTPOHHOMU TepaIruu 3a
0a3e HEHTPOHHOTO
renepatopa HI'-24MT
Bonansrit panTom MP3-P,
JIByKaHAIBHBIN
JIO3UMETP/IIEKTPOMETP
TANDEM XDR,
[IporpammHuoe
obecneuenne MEPHYSTO
mc2,
[TimockonapaienbHbIe
kamepsl: Bragg peak
T34070 u T34080,
OCTAVIUS Detector 1500
XDR, ramma-
crnexktpometp, [llnpokuii
Ha0Op MOHUBAIMOHHBIX
kamep. [Iporpammuoe
obecnieuenne MATLAB
2020a, TopasMC/Geant4
3.7

Microsoft (OC, maker
O(pUCHBIX MPUITIOKEHHM, B
toM unciie MS Office)

Ayauropus JUisl CaMOCTOSITETHbHON
paboThl 00yJarOITUXCsl (MOXKET

Kommnekt
CIIEHUATIM3UPOBAHHON
Mebenu, JKpaH HACTEHHBIH
C DJIEKTPOIPUBOJOM
Cactus MotoExpert
150x200cm (CS-PSME-

Hist UCIOJIb30BATHCS JUISl TPOBEACHUS
CaMOCTOATENIbHON CEMHHApPCKUX 3aHATUN U KOHCYJIbTALUN), ]23%?161&%\;]5?’ Hpoexrop
paboTHI OCHAIlleHHAas! KOMIUIEKTOM I ’
CTIIeIUaTu3UPOBAHHON MeOeH 1 porp aMMHO.e
KoMIbroTepami ¢ goctynoM B OUOC. o§e CHICHCHHE: TPOIYKTRI
Microsoft (OC, maker
O(UCHBIX MPUITIOKEHHH, B
toMm yncie MS Office/
Office 365, Teams)
CrenmanuzupoBanHas | Crienuanu3upoBaHHas ay IUTOPUS Kommekr
ayauTopus MHTEPAKTUBHOI'O TPEHAKEPA CTPEIIKOBOIO | CHELMATU3MPOBAHHON
IIPAKTUYECKON OPYXHsI U CPEACTB OJIMKHET0 60; mebenu, DKpaH HaCTCHHBIN

BOEHHOH OATOTOBKU
1 0€30I1aCHOCTH

Crenanu3upoBaHHas ay JUTOPUS
MIPAKTUYECKON MOATOTOBKU K CTpEINboe;

C DJIIEKTPOIIPUBOJIOM
Cactus MotoExpert




Crnenuajn3upoBaHHOe
yueOHoe/s1adopaTopHoe
Tun aynuropun OcHamieHue ayauTopun obopynosauue, IO n
MaTepHuaJbl A5
OCBOEHHS THCIUITHHBI
(pu HEOOXOTUMOCTH)
Ku3HenesaTenpHocTH | Crenuanu3upoBaHHas ayIUTOPUs 150x200cm (CS-PSME-
«Boennas Tonorpadus»; 200X150-WT), ITpoekTop
CriennanusupoBaHHas ay JUTOpUS BenQ MHS550,
«TakTryeckasi HOArOTOBKa; Muxpockonsl buomen 4,
Crenuanu3upoBaHHasi ay IUTOPUS Muxkwmen 5, MBC 10,
«IToaroroBka onepatopoB BITJIA»; [Iporpammuoe
Crenuanu3upoBaHHasi ay IUTOPUS obecrnieueHne: MPOyKThI
«OCHOBBI BOUHCKOH CITyKOBbD»; Microsoft (OC, naker
CrienmanmsupoBanHas ayautopus [lepBast | o(hMCHBIX IPUIIOKEHUH, B
MOMOIIb C dJIEMEHTaAMH TaKTHYECKOI ToM urciae MS Office/
MEIULIMHBI Office 365, Teams)

* - ayauTOpHs I CAMOCTOATENILHON paboThl 00yvatonuxcs ykaspisactcss OBSA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 UTH®OPMAIIMOHHOE OBECIIEYEHHUE JTUCHUIIJINHbBI

Ocnoenas numepamypa:

1. J.M. CapriueBa, BBEJIEHUE B ®U3MKY MUKPOMUNPA — OU3NKA YACTUL U
SIAEP, http:/muclphys.sinp.msu.ru/astro/index.html

2. bexman, U. H. Atomuas u sipepHas Gpu3nKa: paJuoakTHBHOCTh M HOHU3UPYIOIIUE
u3IydeHus : yueOHuk st By30B / U. H. bekman. — 2-e u3a., ucnp. u gon. — MockBa :
WznatenberBo FOpaiit, 2022. — 493 ¢. — (Bricmiee odbpazoBanue). — ISBN 978-5-534-08692-
8. — TexcT : anektponHsblit // O6pa3oBaTensHas miardopma FOpaidt [caiit]. — URL:
https://urait.ru/bcode/491394
Lononnumenvnasn numepamypa:

1. Knumanos B. A. PagunoGuonornyeckoe u J03MMETPUUECKOE TUIAHUPOBAHUE JTYyUEBOU U
panuoHyKIMHON Tepanuu. — 2011,

2. Kniumanos B. A., Kpamep-Arees E. A., CmuproB B. B. Jlo3umerpust HOHU3UPYIOMUX
u3nydenuit. — 2015.

3. B.A.Ancs, A..Kcenodounros, B.1.CaBanzep, I'.B.Tuxomupos, A.H.IlImenes.
DU3HKO-TEXHUYECKHE OCHOBBI COBPEMEHHOM AIEpPHON dHEPreTUKU. [lepcriekTuBel 1
HKOJIOTHUECKHUE acneKThl // YuebHoe nmocoodue. Jonronpynusiii: U3narensckuii lom
«MuTtemnekt», 2014. — 296 ctp.

4. N.M.O60on0BcKkuii. Pu3zndeckre OCHOBHI paJUAIMOHHBIX TEXHOJIOTHH // YueOHOoe
nocobue. Jlonronpyansiii: U3narensckuit Jlom «AaTemnexT», 2014. — 352 ctp.

5. Nuxanos b.C., Kanutonos U.M., FOnun H.II. Yactuusl u atomusie siapa. 2007. 584
CTp.

6. Myxun K.H. DxcniepumenTanbHas saepHas gusmuka: yueonuk. Cankr-IlerepOypr:
Jlanb. T.1: ®uzuka atromuoro sapa. 2009. 383 c.

7. Myxun K.H. DxcniepumenTanbHas saepHas gusmuka: yueonuk. Cankr-IlerepOypr:
Jlanb. T.2: ®uszuka saepubix peakuuii. 2008. 318 c.

8. Myxun K.H. DkcniepumenTanbHas saepHas gusmka: yueoHuk. Cankr-IlerepOypr:
Jlanb. T.3: ®usuka anementapubix yactuil. 2008. 412 c.

9. Pakobonwckas U.B. SAnepnas ¢usuka. Mocksa: Uzn-so MI'Y, 1971, 296 c.

Pecypcwr ungopmayuonno-menexommyHukayuonHou cemu « nmepnemy»:

1. ObC PY1H u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII

Ha OCHOBAHMH 3aKJIHOYCHHBIX JJOTOBOPOB




- DnekTpoHHO-0mbmmoTeunas cucrema PYJIH — 9bC PYJIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuTeTcKas oubimoreka onnaita» http:// www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- ObC «KoHcynbpTaHT cTyneHTay www.studentlibrary.ru

- OBC «3nanumym» https://znanium.ru/

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https:/link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpuueckas 6a3a nannbix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanst 015 camocmosmensbHol pabomsl 00y4AOWUXCcs NPU
0CBOCHUU OUCYUNTUHBL/MOOYAAE:

1. Kypc neknuii mo quctuiuinae « BBegeHne B saepHyo GU3NKY».

* - Bce y4eOHO-METOIMYCCKUE MATePUANTBI JJII CAMOCTOSITEIIBHONH PabOThl 00ydJaromuXcst
pa3MeIIarTcs B COOTBETCTBUHU C ACHCTBYIOLIUM NOpsiAKoM Ha cTpanulle aucuuruinasl B TYUC!



PA3BPABOTYMUK:

3aBenyrouuii kadeapoit
THCTOJIOTUH IUTOJIOTHUHN U
AMOPHUOTIOTUH

®arxyauHoB Tumyp
XalicaMy IMHOBAY

Jonoxcnocmo, BYIT

PYKOBOJIUTEJIb BYII:

3aBenyromuii kadeapoit
TUCTOJIOTHH LIUTOJIOTUU U
AMOPHOJIOTUH

Tloonuce

Damunus U.0.

®darxyauHoB Tumyp
XaiicaMyIMHOBUY

[Honoicnocmos BYIT

PYKOBOJIMUTEJIb OII BO:

3aBenyromnuii kageapoit
TUCTOJIOTHH, LIUTOJIOTUU U
AMOPHOTIOTUH

IHoonucw

Damunus U.0.

@arxyauHoB Tumyp
XalicaMyIMHOBHY

Honocnocms, BYIT

IHoonucw

Damunus 1.0.



