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BCTYII

[Iporpama naBuanpHoOi AucHUIUTiHE «O0poOKa MaHNX (HiI3MUHUX €KCIIEPUMEHTIB» CKJIaJeHa BiIOBITHO 10
OCBITHBO-HAYKOBOI IpOrpaMu miArotoBku maricrpa «l[IpukinagHa ¢izuka eHEPreTHYHUX CHCTEM» JPYroro
(MaricTepchbKoro) piBHS BUILOI OCBITH.

CHeUiaIbHICTB: 105 IMpuknagna ¢izuka Ta HAHOMaTEpianu

1. Onuc HABYAJBLHOI AUCHUILIIHA

3amad (pi3UKH Ta €HEPreTHKH, pOo3po0Ka Ta BUKOPHCTAHHS ICHYIOUMX Oi0IIOTEK MAaTEeMAaTHYHUX METO/IIB
00pOOKHM TaHUX.
1.1. Mera BUKIIaIaHHS HAaBYAIBHOT JTUCIIATLIIHI

Mertoro kypcy «OOpoOka naHux (I3UYHMX EKCIHEPUMEHTIB» € BHBYEHHA Ta CaMOCTIiiHE
KOPUCTYBaHHS aIrOPUTMAaMU OOpOOKH JaHUX 3 BUKOPUCTAHHSM CaMOCTIHHO PO3pPOOJIEHUX allTOPUTMIB Ta
610moTek s 3a1a4 (i3MKHA Ta MAaTEMAaTHUKH.

1.2. OcHOBHI 3aBIaHHA BUBYECHHS AUCIAILUIIHI

OcHOBHUM 3aBAaHHAM Kypcy «OOpoOka paHux (i3MYHMX EKCIIEPUMEHTIB» € 3acTOCYBaHHS
MaTeMaTHYHUX AJITOPUTMIB JJIsi 0OpoOKHM OaraTOBUMIpHUX MAacHBIB JIaHHX, 30KpeMa, 300pakeHb, s
HU3KH 33/1a4, 110 € TUIOBUMH I (DI3UKU Ta EHEPreTHKU.

Jlnst BUBYEHHSI Kypcy HEOOXiIHI 3HaHHS 3 TPOTpPaMyBaHHSA, TEOPii aIrOpUTMIB, MaTEeMaTHYHOTO
aHaizy, qudepeHiiaTbHuX piBHSIHb, MAaTEMaTUYHOI (Pi3UKH, Ta KypciB JiHINHOI anredpu Ta aHaIiTUYHOT
reomerpii. OCHOBHUMH (hopMamMH BHKJIAJaHHS HAaBYAJIBHOTO Marepiany 3 aucuurmuiiau «O0poOka maHux
(GI3MYHUX EKCIICPUMEHTIBY € JIEKIIil, MPaKTUYHI 3aHATTS Ta CaMOCTiliHa poOOTa CTYACHTIB.

Metoanka BUKIIalaHHS IPYHTYETHCS HA MIPOBECHHI JIEKIIHNUX, TIPAaKTUYHUX, Ta JTa00PaTOPHUX Y

2-My ceMecTpi, 13 3arajJlbHUM ayJIuTOpHHUM oOcsroM 48 roauHu, mo paszom 3 102 roauHamu
caMmocTiitHOT pobotu ckmagae 150 rogun 3arambHOTO 00CsTY. JIEKIiiHI 3aHATTS MPOBOAATHCS METOIOM
ceminapy. JlaGopaTopHi Ta MpakTHYHI 3aHATTA — MUISIXOM PO3POOKH OKPEMHMH CTyIEHTaMHU 3aBJaHb
porpam B OyAb-sIKOMY CEPEIOBHIII PO3POOKH 32 BUOOPOM CTYICHTA.

1.3. KistbKicTh KpeauTiB 5
1.4. 3aranpHa KiUIbKicTh roauH 150

1.5. XapakTepuCTUKa HaBYAJIbHO1 JUCITUILTIHI
O060B’s13K0Ba
Jenna ¢popma HaBuaHHs | 3aoyHa (gucraHuiiina) gopma HaBYAHHS
Pix miaroroBku
1-ii | it
CemecTtp
2-i | it
Jlekmii
TOJI. | TOJI.
[IpakTryHi 3aHATTS
TOJI. | TOJI.
JlaGopaTopHi 3aHATTS
48 ron. | rom.
Camocriiina pobora
102 ron. | rom.

1.6. 3amaHoBaHi pe3y/IbTaTH HABYAHHS



B pe3ynbTari BUBUECHHS HABYAIBHOT JUCHHUILIIHU CTYACHTH OBOJIOIIOTh CYYaCHUMHU KOMITFOTEPHOT
cuMyIsLii B (i3uIli €HepreTuKH, a TaKoXK 3aco0amMHu pO3pOOKH Ta BHUKOPUCTAHHS ICHYIOYHX O0i0mioTex
MaTEeMaTHUYHUX METOIIB OOPOOKH JTaHUX.

VY pe3ynbpTari BUBYCHHS JAHOTO KYPCYy CTYJEHT MOBHHEH

3HATU: METOIU KOMM'IOTEPHOI CUMYJIALIA B (PIi3HUIll 32 TOMOMOTOI0 alrOpUTMIB, Ki peayizoBaHi Ha
CY4acCHHX MOBAax NPOTPaMyBaHHS Ta CaMOCTIfHE CTBOPEHHS NPOTPaMHUX MPOAYKTIB , IO PO3B’S3yIOThH
NEeBHI 3aJ1a4i B rany3i (i3UKU Ta €HePreTUKH.

BMITH: 3aCTOCOBYBAaTH OTPHMaHI 3HaHHS HA MPAKTHIII TpH 00poO1Ii GaraTOBUMIpHUX MACHBIB JaHHX,
y3arajibHIOBATH BUBYCHI AJITOPUTMI Ha CKJIAJIHI CHCTEMH.

[TPH3. OGroBoproBaTi Ta 3HAXOJUTH MPOTPECHBHI Ta IHHOBAIIHI pilIeHHS NpoOJeM i 3aBIaHb
IIPY BUKOHAHHI HAYKOBO-TEXHIYHUX Ta BUPOOHHYUX MTPOCSKTIB.

[IPH4. BcranoBmioBaTH Ta apryMEHTYBaTH HOBI 3QJIKHOCTI MK IapaMeTpaMu Ta
XapaKTEPUCTHKAMH (HI3HUHUX CHCTEM.

[TPH6. Y xopekTHi# ¢popmi popmymoBaTu mpodeciiiHi BUCHOBKH, alipoOyBaTH iX Ta JOHOCUTH J0
aynutopii pizHOro haxoBOro piBHS, BUKOPUCTOBYHOYM Cy4YacHI METOJMKH HAyKOBOi Ta TEXHIYHOI
KOMYHIKaIlii yKpaiHCbKOIO Ta iIHO3EMHHMH MOBaMHU.

ITPHO. ITpodeciiiHo MOBIIOMIIATH PO HAYKOBI TPOOIEMH, pe3yIbTaTH Ta HEBU3HAYCHOCTI, YCHO Ta
B IIUCBMOBI# popmi

[IPH11. BMiTi mpamroBaTé HE3aJI€KHO, aje€ TAaKOX y TICHIM CITIBIpaIl 3 1HIIUMH, 00 BYACHO
BUKOHATH JIOCIIAHULBKUAN TPOEKT

[MPH12. KpuTrdHO pO3yMIiTH HayKOBI METOJH, MaTH Kpalle PO3YMIHHS HAyKOBOTO MPOIECY SIK
TaKOT0, a TAKOXXK PO3YMITH NEPCIEKTHBH MaliOyTHBOT poOOTH .

2. TeMaTHYHMI IVIAH HABYAJBLHOI TUCIUILIIHHA

Po3zoin 1. Cmanoapmni 6ibniomexu wabioHie
Tema 1. Bcmyn oo STL
Ineonoris 6i0Mi0OTeKH CTaHAAPTHUX IIA0JIOHIB
Tema 2. Buxopucmanus STL 6 06pobyi danux
Tunu ganux B STL. Joctyn n0 naHux.
Tema 3. Buxopucmanus STL 0ns po3pobku aneopummis
CranpmapTHi aOCTpaKTHI aJITOPUTMH.
Po3zoin 2. Ilapanenvui oouucnenms
Tema 1. Bcmyn 0o memodié napaneibHux 0OuuUciensb
Ineonoris mapanenizarii mporeciB 00U CICHHS.
Tema 2. Peanizayis 6 ne@Hux Mo8ax npocpamyeanHs
MeTtonu napanenizamii jisl KOHKPETHUX MIPOTPaM.
Tema 3. Ilapanenizayis arcopummie 6 gizuyi
BuxopucTtanss napaieabHuX 00YUCIEHb Y MOACTIOBAHHS (PI3UYHHUX IPOIECIB.
Meron Monte-Kapno. KepyBaHHs eKCIIEpUMEHTOM.
Po3zoin 3. Cmanoapmni 6ibniomexu areopummis
Tema 1. Bionriomexu mamemamudnux npumMimueio
[ToHATTS MaTeMaTUYHUX MPUMITHBIB. BUKOpUCTaHHS IPUMITHUBIB B MOJICITIOBaHHI.
Tema 2. bibnriomexku 06pooOKu cuenanis
Bukopucranss 616;110Tek 00pOOKH CUTHATIB 11 00pOOKH JaHUX B (i3HII.
Tema 3. bioriomexku 06poboku 306pasiceHs
Buxopuctanns crangaptHux 0101110TeK A1 00poOKH JaHUX Bi3yami3allii B €HepreTHIIi.

3. CTpyKTypa HABYAJBHOI IMCUMILTiHN



HasBu po3minis

KinpkicTs roany

neHHa hopma

3a04Ha (hopma

Yy TOMY YHUCITi

JI II

J1a0.

1H]I.

c. p.

yChOTO

y TOMY YUCITi

I

mab. | 1Hm.

| Ycporo

3 14

5

6

7

8

9

10

11 12

13

Po3zoin 1.

Cmanoapmmui 6ibniomexu wabnonis

Tema 1

18

6

15

Tema 2

19

6

15

Tema 3

14

6

10

Pazom 3a posnisiom 1

51

18

40

Po30

in 2. Ilapanenw

HI 0OYUCIeHHA

Tema 1

20

10

Tema 2

19

11

Tema 3

20

NN~

11

Pazom 3a po3aisiom 2

59

16

32

Po30in 3. Cmanodapmmui 6ibniomexu aneopummis

Tema 1

14

4

10

Tema 2

14

4

10

Tema 3

12

6

10

Pa3zom 3a po3ainom 3

40

14

30

Ycboro roauH 150 48 102

4. Temu 1a00paTOPHUX 3aAHATH

Ne
3/1

HasBa temu

Kinekicts
TOIUH

Tunu xonTeiHepiB. Jloctyn no nanux. CtaHAapTHI aOCTPaKTHI
AIITOPUTMHU

4

Meton Monte-Kapio

(98]

CrangapTtHi abCTpaKTHI aJITOPUTMHU.

N

BukopucranHs napaneabHUX 00UMCIICHb Y MOJCTIOBaHHS (Pi3UUHUX
MIPOIIECIB.

MeTtoau napanemnizauii [jisi KOHKPETHUX MPOTPaM.

BukopucTaHHs IPUMITHBIB B MOJICITIOBAaHHI.

KepyBaHHs eKCIEpUMEHTOM

Bukopucranss 6i67i0TeKk 00poOKH CUTHATIB B (Di3HIIL.

O |0 (I |\ [n

BukoprcTaHHs cTaHAapTHHUX 010110TEK ISl 0OPOOKH JTaHUX

AN [N B~ [

Ycworo

N
6%

5. 3aBaaHHs AJ19 caMoCTiliHOI po6oTH

No 3/m

HasBa temu

['onunn

BuBunTH THIIN KOHTEHHEPIB

13

Jlocaiautu AOCTYI O JaHUX

O3HallOMUTHCH 31 CTAHJAPTHUMH a0CTPAKTHUMH aJITOPUTMAMH

10

Jlocniautu mapaiesnizaimiio IporeciB O0UHCICHHS.

O3HaioMHUTHCh 3 MeTOI0M MonTe-Kapiio

13

O3HallOMUTHCH 3 BUKOPUCTAHHSIM NPUMITHUBIB B MOJICJIIOBAHHI.

13

N N B WD

O3HalloMUTHCH 3 BUKOPUCTAaHHAM 0i01i0TeK 0OpOOKH CUTHAIIB B (Pi3UIIi.

13




8 | O3HalOMHUTHUCH 3 BUKOPHUCTAHHAM CTaHJAPTHHUX 0101i0TeK 1t 00pOOKH 10
JaHUX

9 | 3acBoitu TMOHATTS MaTEMATHYHHX NpUMITUBIB. BUKOpUCTaTUIPUMITHBIB B 13
MOJICTIIOBaHHI.
Ycporo 102

6. MeToau KOHTPOJII0

HaBuanpHa mporpama HopmaTtuBHOI aucuuiunind «OOpoOka maHWX (I3UYHUX EKCHEPUMEHTIB»
BIJIMIOBIIa€ YMHHUM HOPMATUBHHM JOKYMEHTaM, PEKOMEHJIOBaHMM MIiHICTEPCTBOM OCBITU 1 HayKu
VYkpaiHu sSK HaBUaJbHA TporpaMa i CTYICHTIB ()i3MYHOTO CHPSAMYBAaHHS Ui BUIIMX HAaBYAIHHUX
3akiaaiB. HopmaTuBHa HaB4yaiibHa Auciuiuiina «O0poOka naHuX (Pi3MUYHUX EKCIIEPUMEHTIBY» € CKIJIaJIOBOIO
UKy podeciitHoi miAroTOBKHM (axiBIliB OCBITHRO—KBaTI(PIKAIIITHOTO PiBHS «MaricTpy.

3micT nporpamu, 06’eM y400BUX MUTaHb AUCHUILTIHA «OO0poOKka maHuX (PI3UYHUX EKCHEPUMEHTIB)»
BU3HAYAIOTHCS MOTPEOOIO 3aralbHOHAYKOBOI, 3aralIbHO-1H)KEHEPHOI Ta TEXHIYHOT MiATOTOBKH.

[TocnioBHICT BUKJIaIaHHS TEM HE € CyBOPO 00OB’SI3KOBOIO 1 MOKe OyTH 3MiHEHa y BIJAMOBIIHOCTI 13
CTPYKTYPHO-JIOTIYHOIO CXEMOIO BHKJIAJITAHHS THIIUX JTACIUTUTIH.

Bupuenns mucummiian «OOpoOka naHux (i3MUYHUX EKCIEPUMEHTIB» Iependadyae BUKOHAHHS
naboparopHux pooit. [1incyMKOBHI KOHTPOJIb 3HAHB 3IMCHIOETHCS Ha 3aTIKY.

Ha nekmisix BUKIANA€ThCS TEOPETHYHUI Marepiall, SIKUH ITFOCTPYETHCS THIIOBUMH TPUKIATAMH 1
3amadamMy 3a npodizeM MiAroToBKM ¢axiBLiB 3 MPUKIAAHOT (Pi3UKM Ta HaHOMarepianiB. BuknamaHHs
JEKIIHHOTO MaTepiady MOBUHHO MAa€ 3aKiHUEHUN XapakTep, 3A1MCHIOEThCA Y HOCTYIHIN 1 HAOuHil dopmi,
MICTHTB POOJIEMHI CHTYaIii.

OCHOBHOIO METOI TPAKTUYHUX 3aHATh € PO3BUTOK HABUYOK MPAKTHYHOTO 3aCTOCYBAHHS BHIIOL
MaTeMaTHUKH 1 3akpiluieHHs TeopeTHYHoro Martepiamy. I[Ipum BuUpilleHHI 3ama4 PEKOMEHAYEThCS
KOPUCTYBATHUCS CTaHAAPTHUMHU NMpPUHOMaMH 1 MeToAauKamMu. Ha KO)KHOMY MPAaKTHYHOMY 3aHSTTI YaCTUHY
y400BOr0 Yacy JOIIBHO BHKOPUCTOBYBATH IS CAMOCTIHHOTO PO3B’S3KYy 3a1ad, KOHTPOIIOIYH TIpU
IIOMY MPaBWIBHICTh 00paHOro MeToAy OOUYMCIIIOBAIbHHI €KCIIEPUMEHT B CHEPTeTHIl» W OBOJIOMIHHSA ii
METOJIaMH € caMocCTiiiHa poOoTa cryzaeHTiB. s caMOCTIHHOTO BIANIPALIOBaHHSA PO3MALTIB 1 TeM
JUCHUIUTIHA TPOIMOHYIOThCS J1a0OpaTOpHI pOOOTH, MPHU TMEpeBiplll BUKOHAHHS SKHUX 3I1HCHIOETHCS
e(eKTUBHHIA KOHTPOJIb 32 PIBHEM 3aCBOEHHS MaTepiamy.

Ha BCiX 3aHSTTAX IOMUIBHO MiJKPECIIOBATH POJIb 1 3HAYCHHS MPEIMETY Ha KOHKPETHHUX MPHUKIIAAAX 1
3a/1a4ax MPUKIAIHOTO XapaKTepy, BHCBITIIOETHCSA 11 3B’SI30K 3 IHIIMMHU JIUCHUIUTIHAMH 1 MalOyTHBOIO
npodeciero.

7. Cxema HapaxyBaHH#A 0aJiB

[ToToYHMIZ KOHTPOJIB, CAMOCTIHHA poOoTa
Pozmin 1
Temu po3aiiiB KinpkicTh OastiB

Tewma 1 7

Tema 2 7

Tema 3 6

1 po3paxyHKkoBa poboTa 5

Pazom 3a po3aisiom 1 25
Po3zmin 2

Tewma 4 7

Tema 5 7

Tema 6 6

2 po3paxyHKoBa poboTa 5

Pazom 3a po3aisiom 2 25
Pozmin 3

Tema 7 | 7




Tema 8 7

Tema 9 6
Pa3zom 3a po3zinom 3 20
Ictiut 40
Cyma 100

HapaxyBanHs 0aJ1iB Ip¥ MOTOYHOMY KOHTPOJIi

3 6anu — pobota B ayauTopii
3 (4) Gayim — BUKOHAHHS CAaMOCTIHOT po0OTH

KpuTepii oniHIOBaHHSI KOHTPOJIBbHOI po00OTH

[IpaBunbHICTH B1AIOBIL — 2 banu
BincyTHICTh MOMUIIOK B pO3paxyHKax — 3 banu

Kpurepii oninroBaHHs Bianosizeil Ha miacyMKoBii podoTi

IMurannsa 1 — reopernune nuranus (10 6aJiB)

BincyTHICTh MOMUIIOK B TEOPETUYHIN YaCTHUHI — 2 0aim
KopekTHICTh BUKIIAIOK — 1 Gan
ITocaigoBHICTH BUKIIAIOK — 1 Gan
JloriuHicTh BHKJIAJI0K — 1 Gan
IMuTannsa 2 gociiniHUUbKa 3a7a4a. (15 6aaiB)

HasiBHicTh BifmoBii — 1 Oan
KopekTtHicTh BHKIIATOK — 2 Oanun
JloriuHicTh BHKJIAJI0K — 1 Gan
KopekTHICTh BU3HAYCHD — 1 6an
[ToBHOTA BiaIIOBiAl — 1 Gan
[IpaBunbHICTH BIAIOBIL — 2 banu
HasiBHicTb rpadiuHOro BiioOpaxeHHs — 2 banu
3HaHHS 1iJICH 3a1aui — 1 6an
BizncyTHICTh IOMUIIOK B pO3paxyHKax — 2 banu
BizncyTHIiCTh TOMUIIOK B TEOPETUYHINA YaCTHHI — 2 banu
IMutannsa 3 — gocaignunbka (15 6aaiB)

HasBuicts Bigmosiai — 1 0an
KopekTHICTh BUKIIaIOK — 2 0aiu
JloriuHiCTh BUKIIAL0K — 1 Gan
KopekTtHicTh BU3HAUCHD — 1 6an
[ToBHOTA BiAMOBIA1 — 1 6an
[IpaBunbHICTH BIAIOBIL — 2 banu
HasiBHicTb rpadiuHOro BinoOpaxeHHs — 2 banu
3HaHHs 1JICH 3a1aui — 1 Gan
BincyTHICTh MOMUIIOK B pO3paxyHKax — 2 banu

BincyTHICTh IOMUIOK B TEOPETUYHIN YaCTHUHI — 2 0aim



HIxaJja oniHIOBAHHSA

Cywma GauiB 3a BCl BUJU HaBUAIbHOI Ouinka
TiSUTBHOCTI IPOTSTOM CEMECTPY JU15 eK3aMeHy —
90 — 100 BiZMIHHO
08 Aobpe 3apaxoBaHO
50-69 3a/I0BUIBHO
1-49 HE3a/10BUIBHO HE 3apaxoBaHo

—_—
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9. PexomeH10BaHa JiTepaTtypa

OcHoBHa JiiTepaTypa

The Data Analysis BriefBook (Accelerator Physics) 1998th Edition by Rudolf K. Bock (Author), Werner
Krischer (Author) Springer; 1998th edition (April 27, 1998) 198 pages.
Tensors for Data Processing Theory, Methods, and Applications 1st Edition - October 21, 2021, Elseiver,

235.

Problems on Statistical Mechanics, 1st Edition, By D.A.R Dalvit, J Frastai, [an Lawrie January 01, Published
January 1, 1999 by CRC Press, 283 Pages

Jonas (https://physics.stackexchange.com/users/236125/jonas),

Jonomixkna siTepatypa

Statistics/Data ~ Analysis

Recommendation, URL (version: 2022-06-11): https://physics.stackexchange.com/q/713251
Staistical Data Analysis by Glen Cowan, Royal Holloway, University of London, published by Oxford

University Press.

10. [locunanHast Ha indopmaniiidi pecypcu B IHnTepHeTi, Bigeo-i1ekuii, iHe MmeToguuHe

3a0e3neYeHHsa

Book

https://www.learnable.education/physics-depth-study/how-to-perform-data-analysis-in-physics-

investigations/

https://mini.physics.sunysb.edu/~mdawber/PHY252/dataanalysis.pdf


https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Rudolf+K.+Bock&text=Rudolf+K.+Bock&sort=relevancerank&search-alias=books
https://www.amazon.com/Werner-Krischer/e/B00DPIFUG8/ref=dp_byline_cont_book_2
https://www.amazon.com/Werner-Krischer/e/B00DPIFUG8/ref=dp_byline_cont_book_2
https://www.routledge.com/Problems-on-Statistical-Mechanics/Dalvit-Frastai-Lawrie/p/book/9780750305211
https://physics.stackexchange.com/q/713251
http://www.hep.ph.rhul.ac.uk/~cowan/
http://www.oup.co.uk/
http://www.oup.co.uk/
https://www.learnable.education/physics-depth-study/how-to-perform-data-analysis-in-physics-investigations/
https://www.learnable.education/physics-depth-study/how-to-perform-data-analysis-in-physics-investigations/
https://mini.physics.sunysb.edu/~mdawber/PHY252/dataanalysis.pdf
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