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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

ITAKETBI MOJIEJINMPOBAHNA 1 ObPABOTKHN TAHHbBIX
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AHHOTALMS

Kypc nocesimien nporpammusiM naketam GEANT4 u ROOT, mmpoko HUCHONb3yeMbIM B
HACTOSIIEe BpeMs IS MOJCTHUPOBAHUS M 00paOOTKH JAHHBIX COBPEMEHHBIX IKCIEPUMEHTOB (U3UKH
YJacTHII U acTpOopU3nKH, pazpadboraHHbIM B EBponeiickom LlenTpe Anepunix MccnenoBanuid.

1. IEJIN U 3ATAYA OCBOEHUSI YYEBHOM JTUCIUILINHBI

LlenssmMu OCBOeHHMS Y4EOHOW IUCHUIUIMHBI SIBISETCS pa3BUTHE IOHUMAHUS y CTYJCHTOB
COBPEMEHHBIX METOJWK MOJCIHMPOBAHMSA M aHAIM3a JAHHBIX SKCHEPHUMEHTOB B 0ONacTH  (HU3MKH
ANIEMEHTApHBIX YaCTHI[ , YMEHHUS IPOBOJUTH HEOOXOAWMBIC KOMIBIOTEPHBIC BBIYMCICHUS IS
MIPOBE/ICHUS U TIOCTAHOBKU 3KCIIEPUMEHTA M0 U3MEPEHUI0 KaKOW-INO0 BEIMYMHBI, TIPOBEPKU KaKOTO-
1100 3aKOHa (PU3UKH YACTHUILI.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

I[JI?[ Hadyajla M3YUCHUA JUCHUINUIMHBI CTYACHTBI YXC JOJI’KHBI HpOfITPI CIICL. KYPChI:
OKCIICPUMCHTAJIBHBIC MCETO/bI ﬂﬂepHOﬁ (1)I/ISI/IKI/I, KBAaHTOBAasA MCXaHUKaA, AACPHAA (1)1/131/11(21. I/ISyT-IeHI/IC

JAHHOTO Kypca HeoOXoaumMo Jijisi Hay4dHou pabotsl B pamkax HUPC u, rmaBHOe, B paMKax pabOThl HaJl

JUITIIOMOM.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVNTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQeccuoHatbHble KOMIETEHIHH:

| KOI{ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KOI[ W HAMMCHOBAHUC MHAUKATOPA JOCTMIKCHUS KOMIICTCHIIUN

HpO(beCCI/IOHaJ'IBHLIC KOMICTCHIIMKXN B COOTBCCTBHMM C 3aJadyaMH H 00BbEKTaMU (O6HaCT}IMI/I

3HaHUI) TpoecCHOHATHLHOM e TEFHOCTH:

3anaua
npodeccuoHaIbLHOM
aesiteabHoctu (3I11)

O0BbEeKT WM 00J1aCThH
3HAHUSA

Koa n naumenoBanue
npodeccuoHaIbLHOM
KOMIIeTEHIIUM;
OcHoBaHue
(mpogeccuoHATBLHBIH
cranaapr-IIC, ananu3
onbITA)

Hay‘IHO-I/ICCHe,Z[OBaTeHBCKI/Iﬁ

Kon n nHaumenoBanue
HHIMKATOpPa
AOCTHKEHUS
npogdeccuoHaILHOM
KOMIIeTEeHIIUN

[Tony4yenue HOBBIX DJleMEHTapHbIE ITK-1 [1] - Cioco6en 3-1IK-1[1] - 3HaTh
3HaHUU B 00JacTH YaCTHULIbI, IETEKTOPHI UCIOJIb30BaTh HAYYHO- | OTEUECTBEHHBIN U
(U3UKK TIEMEHTAPHBIX | 3JIEMEHTaPHBIX TEXHUYECKYIO 3apyOeKHBIN OIBIT IO
YacTHIl U KOCMOJIOTUH, | YacTUL, YCKOpUTEIH | uH(popmaluio, TeMaTHuKe

OIMCaHUE SIBJICHUN B 3JIEMEHTApHBIX YaCTHIl | OTEYECTBEHHBIN U UCCIIEIOBaHMSI,
JAaHHOM 001acTH. (bospiolt AapoHHBIN | 3apyOeKHBIN OMBIT 1O COBPEMCHHBIC
VYyacTtue B peleHuu Konnaiinep u np.), TEMaTUKE KOMIIBIOTEPHBIE
3az1a4 1o ¢pusnke HEUTpUHO, HCCIIeIOBaHMUS, TEXHOJIOTUH U
2JIEMEHTApHBIX YaCTHIl | SK30TUYECKHE s7Ipa, COBPEMEHHBIE MH(POPMAIMOHHbIE




1 KOCMOJIOTHH.

KBapK-TJIFOOHHAS
MaTepHsl, CKPBITast
Macca ¥ TEMHas
SHEPTHsl, TPABUTAIIHS C
MHOTOMEPHBIMH
00001IEHUIMU, U
KOCMOJIOTHS.

KOMIIBFOTCPHBIC
TEXHOJIOI'UHU U
nH(OPMaIMOHHBIE
pecypchl B CBOEH
MpeIMETHOM 00IacTH

Ocnosanue:
[TpodeccrnonanpHBIN
cranzaapt: 40.011

HpOI/I3BO}ICTBCHHO-TCXHOJ’IOFI/I‘IGCKI/Iﬁ

ydacTue B pa3paboTke
Croco0O0B MTPOBEICHHUS
9KCHEPUMEHTOB 110
(u3MKe 3JIeMEHTapHBIX
qacTull; pa3paboTka
METOZIOB PETHCTPALUU
3JIEMEHTAPHBIX YaCTHII,
OCHOBBIBAsICh Ha
pa3IUYHbIX BUAAX
MIPOIIECCOB
B3aUMOJIeHCTBUSA
AJIEMEHTAPHBIX YaCTHUI]
C BEILIECTBOM.

Pa3pabotka u
COBEpULICHCTBOBAHNE
COBPEMEHHBIX
YCKOPUTEIIBHO-
HaKOIUTENbHBIX
KOMILIEKCOB.

ITIK-6 [1] - Criocoben k
KOHTPOJIIO COOTIOCHUS
TEXHOJIOTHYECKON
JTMCIUTUTAHBL U
o0CITyKUBaHUS
00opyI0BaHUS

OcHosanue:
[IpodeccronanbHbIi
craugapt: 40.011

OpFaHI/ISaI_II/IOHHO—ynpaBJ’IeH‘-ICCKI/Iﬁ

VYyactue B
OpraHu3aiuu padoTel
Hay4HOMW I'PYIIIIBI.

Pabora B HayuHOI
rpyIIe, OTYETHl U
HAY4YHBIC CTAaTbH.

[IK-11.1 [1] - Cnocoben
y4acTBOBAaTh B HAYUHBIX
HUCCIICOOBAHUAX B

pecypcel B CBOEH
MpeAMETHOM 00J1acTH, ;
V-TIK-1[1] - ymetb
WCIIOIh30BaTh HAYYHO-
TEXHUYECKYIO
uH(popMaInIo,
OTEYECTBEHHBIN U
3apyOeKHBIN OTIBIT IO
TeMaTuKe
WCCTIeI0BaHMS,
COBPEMEHHbIE
KOMITBIOTEPHBIC
TEXHOJIOTUH U
nH(pOpMaITMOHHBIE
pecypcel B CBOEH
MpeAMETHOM 00J1acTH;
B-TIK-1[1] - BnageTs
COBPEMEHHBIMH
KOMITBIOTEPHBIMU
TEXHOJIOTUSMU H
METOJIaMuU
HCTIOTH30BaAHUS
UH(OPMALIMOHHBIX
pecypcoB B CBOEH
MpeIMeTHOM 00IacTH

3-1IK-6[1] - 3HaTH
TEXHHYCCKUC
XapaKTePUCTHKU U
TIPUHITAITHI
6e30macHoro
o0cy)KMUBaHUS
TEXHOJIOTUIECKOTO
000pyI0BaHUA ;
V-TIIK-6[1] - ymets
KOHTPOJIMPOBATH
co0roieHne
TEXHOJOTHYECKON
JTUCIUILTAHBI U
o0CITyKUBaHUE
000pyI0BaHUS;
B-TIK-6[1] - BnageTh
METOJIaMU KOHTPOJIS,
MIPOBEPOK H
UCIIBITAHUHN CHCTEM U
HABBIKAMU BBISIBJICHUS
HEUCIPAaBHOCTEH B
pabote o0opymoBaHUS

3-TIK-11.1[1] - 3uate
(U3HKY dIIeMEHTapHbIX
YaCTHI] 1 OCHOBHBIE




Ocnoesanue:
[IpodeccronanbHbIi
cranaapt: 40.011

o0mactu GpU3NKU
3JIEMEHTAPHBIX YACTHUI] U
KOCMOJIOTHH,
OTIpeNeIIsTh
HE00XO0/IUMBIE CPEZCTBA
Y K UX UCTIOJIb30BAHUIO
JUISL peILICHUS
MOCTABJICHHBIX 33124

CpeACTBa U METO/IbI
WCCIICIOBAHHS B
JaHHOM 00/1aCTH.;
V-TIK-11.1[1] - Ymetb
MCTIOJIb30BaTh METO/IBI
JeTeKTUPOBAHUS
3JIEMEHTAPHBIX YaCTHUI]
1 U3IIy4eHUN U
IpOrpaMMHBIE
CpeACTBa NP PEIICHUU
3aja4 B
COOTBETCTBYIOLIECH
o0acru.;
B-IIK-11.1[1] -
Brnaners meronamu
WCCIICIOBAHHS B
obmnact pu3mku
AJIEMEHTAPHBIX YACTHII.

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUTLJIAHBI

Hampasnenus/uenu
BOCITUTAHUS

3aga4ym BocriuTaHus (Kom)

BocnurarenbHbIl TIOTEHINA JUCUIINH

5. CTPYKTYPA M COJAEP)KAHUE YUEBHOM JUCIUILIUHBI

Paznensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUEHUS U (POPMBI KOHTPOJIS:
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7 Cemecmp
1 Geant4 1-8 8/0/16 25 CK-8 3-TIK-
1,
V-
IIK-1,
B-
IIK-1,
3-TIK-
6,
V-
TIK-6,
B-
T1K-6,




2 Root 9-16 | 8/0/16 25 K1-16 | 3-IIK-

11.1

Umoeo 3a 7 Cemecmp 16/0/32 50

KonTpoabhbie 50 3 3-11K-
MeponpusitTusi 3a 7 1,
CemecTtp V-
MK-1,
B-
IK-1,
3-I1K-
6,

V-
[1K-6,
B-
[TK-6,
3-I1K-
11.1,
V-
K-
11.1,
B-
[K-
11.1

* — COKpallleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS
** _ cymMMa MakCHMAalbHBIX 0allIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT U
(unn) sK3aMeH



CoxparieHne HauMEHOBaHUH (POPM TEKYIIIETO KOHTPOJIS M aTTECTAlUH Pa3IesIoB:

O0o03Ha
YyeHue

ITo1HOE HAMMEHOBaHNE

CK

CemecTpoBbIil KOHTPOJIb

K1

KonTposb 1no uroram

3

3auer

KAJIEHJIAPHBIN IVIAH

Henen

Tembl 3ansaTuii / Conepxxanue

Jek.,
qac.

IIp./cem.
, Uac.

JIao.,
qac.

7 Cemecmp

16

0

32

1-8

Geant4

8

0

16

1-8

Geant4

MeTton MonTe-Kapio 11t MogenupoBanus (pU3nuecKux
MIPOIIECCOB.

HcTopus pa3paboTku u mpuMeHeHus Metona MonTe-Kapio B
¢uzuke. ['eHepaTOpsI MCEeBAOCTYyYaHHBIX YHCEN, pealIU3alus
anroputMmoB. S3biku nporpammupoBanus @oprpan u Cut+, ux
MpUMEHEHNe B (PU3NYECKHUX pacueTax, OneparnuoHHas CHCTEMA
JIunyxke.

[Taket Geant4 MmoaenupoBaHus PU3NIECKUX TPOIIECCOB.
CrpykTypa mnakera u 0COOCHHOCTH €TI0 peann3aius ¢
MOMOIIbI0 00BEKTHO-OPUEHTUPOBAHHOTO si3bIKa Cu++.
OcHoBHbIE NOHATHS U onipeAesieHus nakera Geant4.
YcranoBka makera Ha KOMITBIOTEPE.

Onucanue KOHCTPYKLUU JETEKTOPOB B nakere Geant4 .
OObeMbI U MOBEPXHOCTU MPU MOJIETUPOBAHUU (PUINUECKUX
yCTaHOBOK. MaTepuabl Ipyu ONUCAHUU JETEKTOPOB.
MarsuTHbIC U SJIEKTPOCTATHYECKHUE TIOJIS B MAKETE.
duznyeckre MOJEIN B3aUMOJICHCTBHS YaCTHULL C BEILIECTBOM.
CrannmapTHas MOACIb JUIsl JIEKTPOMArHUTHBIX TTPOIIECCOB.
DNEeKTPOMAarHUTHBIE MPOLIECCHI TPU HU3KUX SHEPIUsX..
Mogaenu agpoHHBIX B3aUMOICMCTBHI. Moenn pacnanos
yactull. PacnpocTpanenue onTu4eckux (OTOHOB.
MopenupoBaHre YyBCTBUTEIBHBIX AJIEMEHTOB JIETEKTOPOB.
MonenupoBanue GOTOINEKTPOHHBIX YMHOKHUTEIICH.
MoaenupoBaHue ra3oBbIX CUHETYMKOB. MOIeTMpOBaHe
TPEKOBBIX 1€TEKTOPOB. DYHKIUS OTKIMKA YyBCTBUTEIBHBIX
AJIEMEHTOB JIETEKTOPa, MOJICIIMPOBAHUE aHATIOTO-IIU(PPOBBIX
npeoOpasoBaresei.

Bcero ayiuTopHbIX 4acoB

8

|0

| 16

Omnuiaiig

0

0

0

9-16

Root

8

0

16

9-16

Geant4 u Root

NHCcTpyMeHTHI [U1s BU3yalnu3aluy 1 oTiaaky nakera Geant4.
HpaiiBepsl Buzyanuzaiuu. OOHapyKeHHE MepeceKaromuxcs
00BbeMOB U noBepxHocTel. KoMaH bl 151 OTJIa KU U TIOUCKA
oMOOoK B KOJIE.

O6paboTka 1 aHATIN3 PE3YIHTATOB COBPEMEHHOTO (PH3UIECKOTO
SKCIIEPUMEHTA C IOMOIIBIO makeTa Root .

Bcero ayiuTopHbIX 4acoB

8

[0

| 16

Owntaiin

0

0

0




CtpykTypa nakera 1 0cOOEHHOCTH €r0 peaan3alus ¢
MTOMOIIbIO0 00BEKTHO-OPUEHTHPOBAHHOTO s13bIKa CH++.
OcHoBHBbIE NIOHATHUSA U olpeneneHus nakera Root. YcranoBka
MTaKeTa Ha KOMIIbIOTEPE.

I'ucrorpammsl u rpaduku B makere Root .

I'padmyeckue MeToAbI MPEICTABICHUS JAHHBIX B MAKETE.
@durtupoBanue GyHKIHMNA U ONpeesieHHe apaMeTpPOB.
CrarucTuyeckre METObI.

O0paboTka OONBIIMX MAaCCHBOB JIAHHBIX B MakeTe Root .
BBoa-BeiBO 1aHHBIX U BX (popmaTel. CTpyKTypa daitna
JAHHBIX, IOHATHE JIEPEBA, CKATHE JAHHBIX.
MaremaTruueckue cpeacTBa aHaaM3a aHHbIX Makera Root .
Jluneiinas anre6pa. Heiiponnsie cetu. Cinyvaiinpie QyHKIMU U
MoJieaupoBanre merogom Monte-Kapiio

CokpaillieHHbIe HAUMEHOBAHUSI OHJIAMH OIIINIA:

Oo6o3na | [TosiHOe HanMeHOBaHMe
YeHHue

2K DJIEKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepualn
I1JI [TOTHOTEKCTOBBIE JIEKIIMHU
BM Bunieo-maTepuaisl

AM Ayamno-mMarepuaisl

[Ip3 [Ipe3enTaumu

T TecTsl

5CM OJIEeKTPOHHBIE CIIPaBOYHBIE MAaTEPUATIbI
ncC WNHTepakTUBHBINA CalT

TEMBbI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansTuii / Conepxxanue

7 Cemecmp

1-11

Geant4

1. 3anmyck nakera monenupoBanus Geant4, ocBoeHHe
uHTepdeiica 1 KOMaHIHbIX MAaKpOCOB

2. Onucanue pa3IMYHbIX T€OMETPHM, PEIUTMKH 00BEMOB U
3aJlaHue MaTeprasioB (PU3UYECKOTO JIETEKTOPA.

3. MoaenupoBaHue GU3NUECKUX B3aUMOICHCTBHIA NTPU
perucTpalny HEHTPOHOB B IETEKTOPAX .

4. MonenupoBaHUE 3JIEKTPOMArHUTHBIX IPOLECCOB MPH
Pa3HBIX YHEPIUSIX

Y TUIAX 3apsDKEHHBIX YaCcTHULI.

5. MoaenupoBaHue agpOHHBIX IPOLECCOB IPH Pa3HBIX
SHEPIrUsiX U TUIAaX YaCTHLI.

6. MoienupoBaHHEe IEKTPOCTATUYECKOTO U MAarHUTHOTO
noJei B pU3NYECKUX YCTAaHOBKAX .

7. MoaenupoBaHue pacpOCTPaHEHUS U PETUCTPALUN
OINTUYECKUX (POTOHOB.

8. MoaenupoBaHHe reHepaIlui YEPEHKOBCKOTO U3ITyYEHUS.
9. Busyanuszanus 371€MEHTOB JETEKTOpPA U TPAEKTOPUI YaCTHUL.
10. Opranusaiysi BBO/1a-BbIBOJIa HHPOPMAIMH B MTAKETE




Geant4.

11. OBnaageHue NporpaMMHBIM HHCTPYMEHTapUEM IS
OTJIAJIKU U ITOMCKa OIMIMOOK B makere Geant4, mouck
MIePECEKAIIIMXCS 00HEMOB.

12-16 | Root

12. YcraHoBKa U 3amycK nakera o0padoTku JaHHBIX Root,
MOCTPOCHUE TPa(UKOB U THCTOTPAMM JIaHHBIX.

13. BBoa-BeIBOA MHGOpMaIuu B makere Root.

14. mocTpoeHue AepeBa Ajisi MacCUBa KCIEPUMEHTATBHBIX
JTAHHBIX.

15. MaTtematuyeckasi ¥ cTaTHCTHYECKasi 00pabOTKa TaHHBIX B
nakete Root.

16. [locTpoenue HeWpOHHBIX ceTell B makeTe Root.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

3aHATUS MPOBOAATCS B MHTEPAaKTUBHOU (opme. Jlaxke BO BpeMs JIEKIUH JIEKTOP MOCTOSIHHO
oOpamiaercss K ayIuTOpHUM C BONpPOCaMH Kak Ha 3HAaHUE MPOWUICHHOTO Marepuana, TaKk |
03a/1a4MBAIOLIMMHU CTYJCHTOB ITOJHUMAEMOI MPoOIeMOii B paMKax 00CyKJaeMOil TEMBI.

Pa3 B HECKOIBKO 3aHATUI POBOIATCS TECTHI.

Ha cemumHapax BBLAAIOTCA JOMAIHHAE 3aJaHUs, KOTOpBIE CTYACHTBI PACCKA3bIBAIOT I1OTOM
nepes ay IMTOPUEH, OTBEYArOT Ha BOIIPOCHI.

7. POHJ OHEHOYHBIX CPEJICTB

@®OoH/1 OLIEHOYHBIX CPEACTB MO JAUCLUIUIMHE 00eCIeurBaeT MPOBEPKY OCBOEHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIETEHIMHA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIEro,
PYOEIKHOTO M IPOMEXKYTOYHOT'O KOHTPOJIS IO JUCLUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIIETCHIMSAMH M (OpMaMH KOHTpPOJII HUX OCBOCHHS
IpeACTaBlIeHA B CIeqyIomIel Tabaume:

KOMHeTeHHI/Iﬂ HH}IHKaTOPBI O0CBOCHUSA ATTeCTaIII/IOHHOC MeponpusaTue
(KII 1)

TIK-1 3-TIK-1 3, CK-8, KU-16
V-TIK-1 3, CK-8, KI-16
B-TIK-1 3, CK-8, KI-16

TIK-11.1 3TIK-11.1 3, CK-8, KI-16
V-TIK-11.1 3, CK-8, KI-16
B-TIK-11.1 3, CK-8, KU-16

TIK-6 3-TIK-6 3, CK-8, KI1-16
V-TIK-6 3, CK-8, KI-16
B-TIK-6 3, CK-8, KI-16

HIkanbl oneHKH 00pa3oBaTeNbHbBIX 10CTHKEHUI

[IIkama KaXXI0ro KOHTPOJIBHOI'O MCPOIPUATHA JICKHT B IIPCACIaxX OT 0 0 YCTAHOBJICHHOI'O
MaKCHMaJIbHOTO Oalljla BKIIOYUTEILHO. MToroBas arrecTanus 1o JUCIHHUIIIIMHE OLCHHUBACTCS I10 100-



0ayuIbHOM IIKaje W MpeAcTaBiIseT co0oil cymmy OanioB, 3apabOTaHHBIX CTYJCHTOM IPHU BBIIIOJIHEHUH
3aJJaHUi B paMKax TEKYIIETro M MPOMEKYTOUHOTO KOHTPOJIS.

HTorosas oreHKa BBICTABISETCSI B COOTBETCTBUHU CO cnez[ylomeﬁ IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amIoB 0aJUIbHOM IIKaJe ECTS y4e0HOH TUCIHUIUIMHEI

OlleHKa «OTIINYHO» BBICTABIISACTCS
CTYJIEHTY, €CIIH OH IIy0OKO M IIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepual,
HCYEPIIBIBAIOIIE, TOCIIEN0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO ero
U3J1araet, yMeeT TECHO YBS3bIBATh
TEOPHUIO C IPAKTUKOM, HCIIONB3YET B
OTBETE MaTepuai MOHOrpaduyecKoi

JINTEPATYPBI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAECTCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJIO 3HAET

Marepuall, rpaMOTHO U 110 CYHICCTBY
n3jaract €ro, He JOIyCKasa

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 O1ieHKa «yIOBIETBOPUTEIHHOY

BBICTABJISICTCSA CTyZ[eHTy, €CJIM OH UMECT
3HAHUS TOJIBKO OCHOBHOI'O MaTepHaa,
3- HO HE YCBOWJI €r'0 JIETANIEH, JOIyCKaeT
60-64 «Y0081eMBOPUMENHOY E HETOYHOCTH, HEJOCTATOUHO MTPAaBUIILHBIE
(OpMyNIHUPOBKH, HAPYILICHUS
JIOTUYECKOM TOCIIEN0BATENBHOCTH B
U3JI0KEHUHU IPOrPAaMMHOI0 MaTepuala.

Or1eHKa «HEYTOBICTBOPUTEITHHOY
BBICTABJISCTCS CTYACHTY, KOTOPBIH HE
3HAET 3HAYNUTEIILHON YacTh
MIPOrpaMMHOI0 MaTepraa, J0IMyCKaeT
o 60 2— F CyIIeCTBeHHbIC o1mnOKu. Kak npasuo,
e «HEYO0B1eMBOPUMETLHOY OLICHKA «HEYIOBIECTBOPUTEIIHLHOY
CTaBUTCS CTYJCHTaM, KOTOPbIE HE MOT'YT
MPOJIOJKHUTE 00y4eHue Oe3
JIOTIOJHHUTENILHBIX 3aHATHIH 110

COOTBETCTBYIONIEH AVCIMILINHE.

8.  YYEBHO-METOJWYECKOE U TH®POPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUILIMHEI

OCHOBHAZ JIMTEPATYPA:

1. DU H99 Image Feature Detectors and Descriptors : Foundations and Applications, Cham: Springer
International Publishing, 2016

2. DU H75 Introduction to Scientific Computing and Data Analysis : , Cham: Springer International
Publishing, 2016



3. DU H63 Introduction to Statistics and Data Analysis : With Exercises, Solutions and Applications in
R, Cham: Springer International Publishing, 2016

4. 51 M82 Monte Carlo and Quasi-Monte Carlo Methods : MCQMC, Leuven, Belgium, April 2014,
Cham: Springer International Publishing, 2016

5. DU L8O Statistical Methods for Data Analysis in Particle Physics : , Cham: Springer International
Publishing, 2016

6. OU1 b73 TlpakTukyM 1o MeTo1aM 00paOOTKH U MOJICITUPOBAHUS B COBPEMEHHBIX IKCTIEPUMEHTAX 0
(u3nKe BBICOKUX 3HEpruil : yueOHoe nmocobue i By30B, A. A. boraanos, K. O. Jlanunyc, C. JI.
Tumomenko, Mocksa: MU®U, 2008

7.539.1 B73 [Ipaktukym 1o MeTojaM oO0pabOTKH M MOJISTUPOBAHKS B COBPEMEHHBIX IKCIIEPUMEHTAX
1o (hu3KKe BBICOKUX PHEPruil : yuebHoe rmocodue ais By30B, A. A. bornanos, K. O. Jlanuayc, C. JI.
Tumomenko, Mocksa: MU®U, 2008

8. 004 C83 3wk mporpammupoBanus C++ : , b. Crpayctpyn, Mocksa: bunom-IIpecc, 2007

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. DU B57 Big Data Analysis: New Algorithms for a New Society : , Cham: Springer International
Publishing, 2016

[MPOTPAMMHOE OBECITEYEHHUE:

1. ROOT (https://root.cern.ch/drupal/content/downloading-root)
2. GEANT4 (http://geant4.cern.ch/support/download.shtml)
LMS 1 UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

1. KomntorepHas ayauropus ()

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

Jlis yCHENIHOTO OCBOCHMS Kypca CTyAEHTaM PEKOMEHIYETCsl IOCEIlaTh BCe 3aHATUS 0Oe3
IIPOIYCKOB, TE3MCHO KOHCIIEKTUPOBAaTh JIEKLIMH, Yy4YacTBOBaTb B OOCYKIECHHUAX, CAMOCTOSTEIbHO
UCKaThb OTBETHl HA BOMNPOCHI NpenojaBaTeiass U APYrHMX CTYJEHTOB, BO3HMKAIOIIME B Ipolecce
OoCcBOeHMs Kypca. PekomeHayercss 3ajaBaTh BOIPOCH MPEMOJABATENIO MO TeMe Kypca, a TaKkkKe Ha
CMEXHbIE TeMbl. DTO CIIOCOOCTBYET IMOHMMAaHHUIO MaTepHaja, a TaKkKe IMOMOraeT (popMHpPOBATH
aCCOIIMAaTUBHBIE CBSI3U M Jy4Ille TOHUMATh IIeJIU Kypca U ero pojb B CUCTEME O0YUYCHHUSI.



ITocne xakaoMl JEKUMH PEKOMEHIYETCS 3HAKOMUTBCS C COOTBETCTBYIOLIUM MAaTEPHUAIIOM U3
PEKOMEHI0BAaHHOM JIUTEPATYPBI.

Kpome Toro pexkomenayercs:

1. IToaroroBka K Ka)KJ0¥ JIEKIIMH JIs1 y9acTHs B OOCY>KIC€HUH MPEBITYIICH JTISKITHH.

2. TloaroroBka K MPaKTHUYECKOMY 3aHSATHIO MO MIpeIIaraéMblM METOAMYECKUM MOCOOUsSM H
JEKLIMSM IPEroJaBaTeds.

3. OTyeT no NPakTUYECKOMY 3aHSTHIO.

4. TloarotoBka K MPOMEKYTOYHOMY CEMECTPOBOMY KOHTPOIK B COOTBETCTBUU C
MIPEIIOKEHHBIM IIPENOAABaTEIEM CIIUCKOM BOIIPOCOB.

5. IloaroroBka K 3aKJIIOUUTENBHOMY 3au€Ty Mo BceMmy Kypcey “IlakeTsl MonenupoBaHHUS U
00paboTKH JaHHBIX .

11. YYEBHO-METOJWYECKHWE PEKOMEHIALIMU IS IIPEINIOJABATEJEN

Kypc nocesimen nporpammueiM nakeraM GEANT4 u ROOT, mupoko HCNONb3yeMbIM B
HaCTOIIEee BpeMs Ui MOJEIUPOBAHUS U 00paOOTKU JAaHHBIX COBPEMEHHBIX IKCIEPUMEHTOB (U3UKU
yacTUIl U acTpodusuku, paspadoranHsiM B EBpomneiickom llentpe Anepusix Uccnenoanuii. Kypc
HEPa3pbIBHO CBSI3aH C METOJAaMU U TEXHOJOTHSMH, MPUMEHSEMbIMH Ha MpPaKTUKe MpU pa3paboTke u
peanu3ali  KOHKPETHBIX (U3NYECKUX YCTAHOBOK U TIONYYEHUH Pe3yibTaTOB (HU3HUECKUX
sKcnepuMeHToB. [lpernogaBarento peKOMEHIYeTCs NPUBOAUTH MPUMEPHI pean3aliil H3ydaeMbIX
METOJIOB B pealbHBIX JKCIEPUMEHTAX, YJENATh BHUMAaHHE OCOOCHHOCTSIM, MPUCYTCTBYIOIIUM B TEX
WIA WHBIX DKCIEPUMEHTAaX, JCIUTHCS COOCTBEHHBIM OIBITOM. BCE 3TO MOMOTraeT OCMBICICHHIO U
YCBOEHHIO MaTepHasa CTyJEHTaMHU.

Kypc mpennonaraer Hanmmuue y TpemnojaBaTeis YBEPEHHBIX 3HAHWUH NpOTpaMMHUpPOBaHUS (B
YaCTHOCTH 00BEKTHO-OPUEHTHPOBAHHOTO S3bIKa MporpaMmupoBanus Cu++), oomieit Gpus3nuku, saepHon
¢bu3uky, ¢GuU3MK 4YacTul, GU3MKH JIETEKTOPOB SIEPHBIX M3IYYEHHH, a Takke MEeTO/0B
CTaTHCTUYECKOTO aHaJIN3a JaHHBIX.

Kpowme Toro pekomenayercs:

1. Kpatkoe moBTOpeHHE Npeablaylieil JIGKIUU: OCHOBHBIE BOIPOCHI C yYacTHEM CTYICHTOB
(o6cyxnaenne 5-10 MuHyT).

2. U3noxkeHune miaHa JeKIUH.

3. UreHwne IeKIuu.

4. Ykazanue quTepaTypsl 10 IPOYNTAHHOMY MaTepHay.

5. IlpoBeaeHne NMPaKTUYECKUX 3aHITUH 110 OTACJIBHBIM pa3iesiaM Kypca B HAyYHOM

naboparopuu. Micrionp3oBaHue METOANMUECKUX TOCOOUI MO TaOOPATOPHOMY MPAKTUKYMY.

6. [IpoBeneHue MPOMEXyTOUHOTO CEMECTPOBOTO KOHTPOJISI B COOTBETCTBHH C MPEAT0KEHHBIMU
MIpero/iaBaTesieM TeCTaMH.

7. B koHI1e cemecTpa — 0030pHast IEKIUS IO BCEMY KypcCy.

8. 3auer no kypcy “IlakeTbl MoenMpoBaHus 1 00pabOTKH JAHHBIX .

ABTOp(BI):



Mauynuna Urops Huxosraesuu



