MiHicTEpPCTBO OCBITH 1 HAYKH YKpaiHH

XapkiBChbKUH HalllOHATBHUN yHiBepcuTeT iMeHi B.H. Kapazina

Kadenpa xomm’rotepHoi dizuku

“3ATBEP/I’KY1O”

fayKOBO-IIEIaroriyHoi poboTH

Anton [TAHTEJIEMMOHOB

T ’Pé wd 2020 p.

POBOYA ITPOTPAMA HABYAJILHOI JUCIATIJIIHU

NPUKJIAJHI TAKETH B YUCEJIBbHOMY MOJEJIIOBAHHS 3ATAY

PiBEHB BHINOI OCBITH
rajry3b 3HaHb
CITEeIiaIbHICTD
OCBITHS IIporpama
BHJI TUCIHILTIHA

HaBYaJIbHO — HAYKOBUM IHCTUTYT

MATEMATHUYHOI ®I3UKA

Ipyrui ( MaricTepchbKui )

10 IIpupoauudi HayKu

105 IlpukiagHa ¢izuka Ta HaHOMaTepiaiu
«Komn’rorepHa ¢izuxa»

BUOIpKOBa

KOMII FOT€PHOI (Pi13UKH Ta €HEPreTHKU

2020 /2021 HaBYanbHHHN piK



I[Iporpamy pekOMEeHIOBaHO 0 3aTBEPKEHHS BUSHOIO PAJIOI0 HaBYAIbHO-HAYKOBOTO IHCTHTYTY
KOMII'FOTepHOI (Pi3UKU Ta EHEPreTHKH
30 uepsHs 2020 poky, nporokon Ne 6-2/20

PO3POBHUKU ITPOI'PAMMU:
Hemuenko Koctsautun ExyapaoBud, 1okTop (i3UKO-MaTeMaTHYHUX HAYK, Ipodecop

ITporpaMy cXBaJleHO Ha 3acijaHHi kadeapu KOMI IOTepHOT Bi3HKH
ITpoToxo: Bix 25 gepsus 2020 poxy Ne 6-3/20

3aBigyBau xadeapu KoMl IOTepHPT Gi3uKH

Koctaamua HEMYEHKO

[TporpaMy moOrokeHo 3 rapaHTOM OCBITHEO — HayKoBo1 nporpamu «Komm’roTepHa (i3uka»

[apaHT OCBiITHBO — HaykoB@i mporpamu «Kommn’'totepHa (isukay

P
' / Kocrsarur HEMUYEHKO

[TporpamMy moropkeHO METOUYHOIO KOMICIEI0 HABYATbHO-HAYKOBOT'O 1HCTUTYTY KOMII FOTEPHOI
(Gi3UKH Ta eHEPreTHKU
ITporoxon Bix 30 yeprus 2020 poxy Ne 6/20

I'omoBa metoquunoi komicii HHI KOE

/ﬂ _ Opra JIICIHA




BCTYII
[Tporpama HaB4aIbHOI AUCIUILTIHU «[IpHUKIaJHI TAKETH B YHCEIHLHOMY MOJICITIOBAHHS 33134
MaTeMaTH4HOi (i3MKM» CKJIaJeHa BIAMOBIAHO O OCBITHBO — HAyKOBOI IMPOrpaMH MiATOTOBKH
Marictpa «Komm’rorepHa ¢i3uka» Apyroro (MaricTepchbKoro) piBHS BHIIOI OCBITH CIEHiaJIbHOCTI
105 Tlpuknaana dizuka Ta HAHOMATEPiaIH.

1. Onuc HaBYAJILHOI AUCHUILIIHA
IIpenmeToM BHBUYCHHS HABYAJIHHOI AUCIHILIIHU € BUKOPHCTAHHS MPHKIATHUX MAKETIB IS
3a/1a4 (i3UKHA Ta EHEPTETUKH.

1.1. Mera BuxiamgaHHs HaB4aJIbHOI IUCIIUILUIIHA

Mertoro xypcy «[IpukinaaHi MakeTH B YNCEIHPHOMY MOCIIOBAHHS 33/1a4 MATEMAaTUYHOT (hi3HKI»
€ BUBYEHHS Ta CaMOCTiliHE KOPHCTYBAaHHS alrOPUTMaMHU A1arHOCTHKHU 300paxkeHb ab0 MacHBIB
JAHUX 3 BUKOPUCTAHHSIM CaMOCTiHO po3pO0JICHUX aNropuTMiB Ta 6i0mioTek A 3a1ad (i3uKku Ta
MaTeMaTHKH.

1.2. OcHOBHI 3aBIaHHSA BUBYCHHS JUCIIUIUIIHA

OcHOBHUM 3aBJaHHAM Kypcy «lIpukianHi nakeTd B YHUCEJIBHOMY MOJICJIIOBAHHS 3ajad
MareMaTH4HOi (I3MKM» € 3aCTOCYBaHHS MAaTEMaTHYHUX QJITOPUTMIB MJISl JIarHOCTYBaHHS Ta
KEpYBaHH CKJIQJIHUMHU CUCTEMaMU KepyBaHHs IIpoliecaMu B (Bi3ULll Ta eHEPreTHII].

VY pe3ynbpTari BUBYCHHS JAHOTO KYPCY CTYJEHT MOBUHEH

3HATH: METOJM J1arHOCTHKH JIaHUX 32 JIOIIOMOI'OK0 MaTeMaTHUYHUX aIrOPUTMIB Ta CaMOCTIiiHe
CTBOPEHHSI MPOTPAMHHUX HPOAYKTIB, IO pPEali3yloTh aIrOPUTMH aBTOMATHU30BaHOI J1arHOCTUKHU
JUTSI IEBHUX 3a7a4 B Tany3i (i3UKH Ta EHEPTreTHKU.

BMIiTH: 3aCTOCOBYBATHM OTpPHMaHI 3HAaHHS HA MPAKTUIl TPU JIarHOCTHIN Ta aHai3y MacHBIiB
JTAHMX 32 JIOTIOMOIOI0 METOJIB IMapajelbHUX OOYMCIIeHb, y3arajJbHIOBATH BHBUYEHI alIrOPUTMI Ha
CKJIaJ{HI CHCTEMH.

Jlist BUBYEHHS Kypcy HE0OX1/IHI 3HaHHS 3 IPOrpaMyBaHHs, TEOPii aIrOPUTMIB, MAaTEMaTHYHOTO
aHaiizy, audepeHmiadbHUX pPIBHSAHb, MaTeMaTH4YHOi (i3WKW, Ta KypciB JiHIHHOI anredpu Ta
aHATITUIHOI FeOMEeTpii.

OcHoBHMMH (OopMaMH BUKJIAJaHHS HaBYaJIbHOTO Marepiany 3 qucuumuiinu «[Ipukmnanxi nakeru
B YMCEIbHOMY MOJICNIOBAHHA 3aJlad MaTeMaTU4HOl (i3UKW» € JEeKIii, MPaKTU4HI 3aHATTS Ta
camocTiiiHa poOoTa CTYJECHTIB.

Mertoauka BHKIAJaHHA TIPYHTYETbCS Ha MPOBEACHHI JEKIIHHMX (2 TOI/TWXKAEHB), Ta
nabopatopHUX (4 TON/TIWKACHB) y 1-My ceMecTpi, i3 3aralbHUM ayauTOpHUM oOcsroMm 96 romuH,
mo pa3oM 3 84 roguHamu camocTiitHOi poOotu cknagae 180 ronun 3aransHoro o0csry. JlekuiiHi
3aHATTS MPOBOJSATHCS METOJIOM CEMiHapy. 3aHATTS — IIIIXOM PO3POOKH OKPEMHUMH CTYACHTaMH
3aBJlaHb Nporpam Ha MoBi Python B meBHOMY cepenoBuiILi po3poOKH 3a BUOOPOM CTY/IE€HTA.

1.3. KinbKicTh KpenuTiB 5
1.4. 3aranpHa KiIbKicTh rogud 150

1.5. XapakrepucTruka HaBYaJIbHOI AUCIUILIIIHU
HopmarusHa
Jlenna popma HaBuaHHS ‘ 3aoyHa (aucTaHuiiHa) popma HaBUAHHS
Pik miaroroBku
1-it \ -ii
Cemectp
3-it \ -ii
Jlexuii
TOJI. | TOJI.
[TpakTH4Hi, CEeMiHApPChKIi 3aHATTS
0 rop. \ TOJI.
JlaGopaTopHi 3aHATTS




64 rox. \ rom.

CamocriitHa po6oTa

86 rox. ‘ rom.

InMBiNyasIbHI 3aBIAHHS

TOJI.

1.6. 3ariaHoBaHi pe3ynbTaTH HaBYaHHS
B pesymbraTi BUBYCHHS HABYAJIBHOI JUCHUIUIIHK CTYJISHTH OBOJIOAIIOTH 3acobamu
3aCTOCYBaHHS MAaTEMaTHYHUX alTOPUTMIB JJsi [1arHOCTYBaHHS Ta KEepyBaHHS CKJIQJHUMHU
CUCTEeMaMH KepyBaHHS MporiecaMu B (Di3UIli Ta EHEPreTHIL.

2. TemMaTHuHMIi IJIAaH HABYAJILHOI JHCIUILIIHA
Po30in 1. Yucenvne moodenrwsannus 6 3adavax homoniku
Tema 1. Qucenvne mooeniosanms nonie
Tema 2. Yucenvrne mooeniosanus pieHsanb Ppenens
Tema 3. Hucenvrne mooentoeanns 301 bpinnoena
Tema 4. Yucenvhe mooento8anHs 00HOBUMIPDHO20 POHOHHO20 KPUCATLY
Tema 5. Yucenvne mooeno8ants 0OHOBUMIPHO20 (POMOHHO20 KPUCTNAILY
Tema 6. Hucenvrne mooenoeants 3a60pOHEHUX 30H
Tema 7. Yucenvne mooeniosants 30HHOI diacpamu hOMOHHO20 KPUCMATLY
Tema 8. Hucenvrne mooentosanHs 0808UMIPHOI 30HHOI diacpamu

Po30in 2. Yucenvne mooenroseannun ¢ nakemi COMSOL

Tema 1. Ocnosu pobomu 6 naxemi

Tema 2. Cnocobu euznauenHs Kpumepiig aieopummis

Tema 3. Knacugikayis memodie pobomu 6 naxemi

Tema 4.0Ocnogni anzopummu asmomamu308aH020 MOOEnI08AHHS

Tema 5. Kpumepii subopy ancopummie. Ancopummu 61aCHUX 3HAYEHb MA MAMPUYD.
Tema 6. Aneopummu cmeopenms mooeret

Tema 7. Po38’sa3auHs neHUX 3a0ay po3nooiny noie

Tema 8 Ilocmanoska ma po3e’a3anHs CKIAOHUX 3a0ay

3. CTpyKTYypa HABYAJIBLHOI IMCUMILTIHN

Hazsu po3ainis Kinexicte rogua
JIeHHa opma 3a04Ha Gopma
° y TOMY YHCIII ° y TOMY YHCII
§ a | m | mab. | iHg. | c. p. § n| o | mab. | iHg. | c.
S S p.
1 2 3|4 5 6 7 8 9110 | 11 12 | 13

Po3zoin 1. Cmanoapmmi 6ibniomexu wabionis

Tema 1 9 4 5

Tema 2 9 4 5

Tema 3 9 4 5

Tema 4 9 4 5

Tema 5 9 4 5

Tema 6 9 4 5

Tema 7 10 4 6

Tema 8 11 4 7

Pazom 3a pozgiiom 1 | 75 32 43




Po3zoin 2. Ilapanenvni obuucienus

Tema 1 9 4 3)
Tema 2 9 4 5
Tema 3 9 4 5
Tema 4 9 4 5
Tema 5 9 4 5
Tema 6 9 4 5
Tema 7 10 4 6
Tema 8 11 4 7
Pasom 3a posninom 2 | 75 32 43
¥Ycboro roaiMH 150 64 86
4. Temyn npakTUYHHUX 3aHATH
He nepen6aueHi HaB4aaIbHUM TUIAHOM
Temu 1a00paTOPHHUX 3aHATH
Ne HasBa temu Kinpkictb
3/m TOJMH
1 | OcHOBHI rajry3i BUKOPUCTAaHHS 4
2 | OcHOBHI MpaBwJIa MPOTPaMyBaHHS 4
3 | OcHOBHI omnepaTtopu 4
4 | CTpyKTypH JaHUX 4
5 BBenenns Ta BUBEICHHS JaHUX 4
6 | OO0l 4
7 | CrannmaprHa 0i0iioTeka 4
8 | OcobauBoCTi BUKOPUCTAHHS (DYHKIIIN 4
9 | PobGora 3 300paxenHsMu Ha MoBi Python 4
10 | Bukopucranus MmoBu Python B cucremax kepyBaHHS 4
11 | 3agava po3mizHaBaHHS 4
12 | Cnocobu BU3HAYCHHS KPUTEPiiB BIIMIHHOCTI 4
13 | CtBOpeHHs KpUTepiiB po3Mi3HABAHHS 4
14 | OCcHOBHI AJITOPUTMH aBTOMATU30BAHO1 1IarHOCTUKH 4
15 | AaropuT™Mu BIacHUX 3Ha4E€Hb Ta MAaTPUILb. 4
16 | AaropuTMu CTBOPEHHS MOJIEIIEH 4
Paszom 64
5. 3aBaaHHsA AJ1s1 caMOCTilHHOI podoTa
Ne Hasga temn Kinpkictb
3/m TOAMH
1 | OcHoBHI ranxy3i BUKOPUCTaHHS S)
2 | OcHOBHI IpaBuJIa MPOrpaMyBaHHs 5
3 | OcHOBHI omnepaTtopu S)
4 | CTpyKTYypH JaHUX 5
5 BBeneHHs Ta BUBEIEHHS JaHUX 5
6 | OOIl 5
7 | CrannaprHa 0i6yioTeka 6
8 | OcobnmBocTi BUKOpUCTaHHS (PYHKITIH 7
9 | Po6Gora 3 300paxeHHssMu Ha MoBi Python 5
10 | Buxopwucransas MoBH Python B crcremax KepyBaHHS 5
11 | 3agada po3mni3HaBaHHS 5
12 | Cnocobu BU3HAaYeHHs KpUTEPIiB BIIMIHHOCTI 5




13 | CTBOpeHHS KPUTEPIiB PO3Mi3HABAHHS

14 | OCHOBHI aNTOPUTMU ABTOMATHU30BAHO1 1IaTHOCTUKH
15 | AnropuT™mu BJIacHUX 3HaYCHb Ta MATPHUIIb.

16 | AaropuTmMu CTBOPEHHS MOJeINeH

Pazom 86

~N (oo o1

6. InauBinya/jibHi 3aBIaHHSA
7. MeToau HAaBYaHHSA

[Tpu BUKIaMaHHI JUCITUTUTIHM BUKOPUCTOBYIOTHCS TaKi OCHOBHI METOJIN HABYAHHS
1. npoOJIEMHI METOIM HABYAHHS 3 3aCTOCYBAaHHIM
— HaBYAJIBHUX TUCKYCIH
— aKTHUBi3aIlil CAMOCTIHOTO BUBYCHHS CTYJICHTAMH JIITEPATYpH

2. YaCTKOBO-TIOITYKOBUH (€BPUCTUYHHI) METOJ 3 CaMOCTIHHOI a00 KEepOBAaHOI BHKIIAJadueM
POOOTOIO CTYAEHTIB HaJl KOMII'FOTEPHUMHU IIPOrpaMaMu IIpYU BUKOHAHHI TOTOYHUX 3aBJaHb
3. JlocniJHUIBKUHA METOI IPU CaMOCTIHHOMY BUPIILICHHI CTYAEHTaMH J1a00paTOpHUX 3aBIaHb

8. MeToau KOHTPOJTI0

HaBuanpHa mnporpama HopMmaTtuBHOI aucuuiuiing «[IpukiagHi TakeTH B YUCETBHOMY
MOJICJIFOBAHHS 33Jay MaTeMaTW4HO! (I3UKW» BIJNOBIJIA€ YMHHUM HOPMAaTHBHMM JOKYMEHTaM,
pexoMeHI0BaHNM MiHICTEpPCTBOM OCBITH 1 HayKu YKpaiHU sIK HaBYaJbHA MpOTpaMa JJjisi CTYJICHTIB
¢bi13MYHOrO CHpsSMyBaHHA JUIsl BUIIMX HaBYaJIbHMX 3akiaaiB. HopMaTHMBHA HaBuasibHA TUCLMILIIHA
«[IpukiagHi MakeTH B YHMCEIBHOMY MOJCTIOBAHHS 3a/a4 MaTeMaTH4HOi (Di3MKH» € CKIIAJ0BOIO
UKy pogeciiiHol mAroToBKH (PaxiBiiiB OCBITHRO—KBai(PIKAIHHOTO PIBHSA «MariCTpy.

3MmicT mporpamu, 00’€M y4OOBUX TMHTaHb AMCUHUILTIHU «[IpUKIagHI MAKeTH B YHCEIHHOMY
MOJICJIIOBAHHS 3aJjad MaTeMaTHyHoi (I3MKW» BHU3HAYaIOThCA MOTPe0OI0 3arajlbHOHAYKOBOI,
3araJbHO-1HXCHEPHOI Ta TEXHIYHOI ITiITOTOBKH.

[TocnioBHICTh BMKJIQJAAHHSA TEM HE € CyBOpPO OOOB’A3KOBOIO 1 MOKe€ OyTHM 3MiHEHa Yy
BIJIOBIAHOCTI 13 CTPYKTYPHO-JIOTTYHOIO CXEMOIO BUKJIaIaHHs 1HIIMX AUCLHUILIIH.

Bupuennss nucuumrutian «[IpuknagHi MaremaTuuHi O0i6mioTekw» mependavae BHUKIAJaHHS
JIEKL1H, IPOBEJCHHS MPAKTUYHHUX 3aHATh, BUKOHAHHS J1abopaTopHuX poOIT. [lincymMmKkoBuii KOHTPOIIb
3HaHb 3/1MCHIOETHCS HA €K3aMEHI.

Ha rekmisix BUKITAagaeThCs TEOPETUYHUH Marepiai, SKHA UTIOCTPYETHCS  TUIIOBHMH
OpUKJIaAaMu 1 3ajadaMd  3a mpodilieM MAroTOBKM (axiBIiB 3 MNPHUKIAJHOT (I3UKH Ta
HaHoMarepiadiB. BukimagaHHs JeKIiifHOro warepialy MOBHHHO Mae€ 3aKiHYEHUH XapakTep,
3MIIACHIOETBCS Y IOCTYIHIN 1 HA0UH1H (OpMi, MICTUTh IPOOJIEMHI CUTYaIlii.

OCHOBHOIO METOI0 TPAaKTUYHUX 3aHATH € PO3BUTOK HABMYOK MPAKTUYHOTO 3aCTOCYBAaHHS
BUIIOI MaTeMaTHKH 1 3akKpilUleHHs TeopeTHuHoro Marepiany. Ilpum BupimeHHi 3ajnad
PEKOMEHAYETbCS KOPHCTYBATUCS CTaHIAPTHUMH TIpuiioMamu 1 Meroamkamu. Ha KoxHOMY
NPAKTUYHOMY 3aHATTI YacTHHY Y4OOBOIO 4acy MAOLUIBHO BHKOPHCTOBYBAaTH JJIsl CaMOCTIHHOTO
PO3B’sI3KY 3a71a4, KOHTPOJIIOIOYH IIPH IbOMY MPaBUIIbHICTh 0OpAHOTO METOY 1 X0y PIILIEHHS.

BaxumBuMm ¢aktopoM 3acBoeHHs Kypey «lIpukiajgHi makeTd B 4YHCEIbHOMY MOJICIIOBAHHS
3a/lady MaTeMaTU4Hoi (PI3UKKW» i OBONOJIHHSA ii METOJaMHU € caMocCTiiiHa poboTa crtyaeHtiB. s
CaMOCTIMHOTO BIAINPALIOBAHHS PO3/UIB 1 TEM IUCIMILUIIHM MPOMOHYIOThCA JabopaTopHi poloTH,
IpU TEepeBIpIll BUKOHAHHS SKUX 3A1MCHIOETbCS €(PEKTUBHUH KOHTPOJb 3a PIBHEM 3aCBOEHHS
Martepiainy.

Ha Bcix 3aHATTAX HiAKPECTIOETHCS POJIb 1 3HAUEHHS MpPeAMETY Ha KOHKPETHUX NMpHKIagax i
3a/1adyax TMPUKIATHOTO XapaKTepy, BHUCBITIIOETHCS 11 3B’S30K 3 IHIIUMH JUCHHUIUTIHAMH 1
MaiOyTHBROIO TpodeECiero.



9. Cxema HapaxyBaHH# 0aJiiB

IToTouHuil KOHTPOJIB, cCaMOCTiHHA pOoOOTa, IHMBIIyaIbHI 3aBAaHHS

Pozmin 1

T1

12

T3

T4

T5

T6

T7

DO [O|DO|[OH|OO| O

T8

Posmin 2

T1

T2

T3

T4

T5

T6

T7

D(O|DOOO|OO|DH|OO| D

T8

PI'P 4

3anikoBa pobora 0 OayiB (a HOTOYHUM KOHTPOJIEM)

Cyma 100

T1, T2 ... T8 — Temu po3aisiB.

Kpurepii oninoBaHHsA
3 KOoKHY TeMy -6(7) OaiiB JaeThCs OJIHE 3aBJaHHS (3a/1a4a), PO3B’SI30K SIKOT OIIHIOETHCS 32 TAKUMU
KpUTEPisIMU:

HasBHicTs BiamoBial — 1 0an
KopekTHicTh BUKIaI0K —2(1) 6anm
JIoriuHiCcTh BUKIIAAOK —1 6an
KopekTHicTh BU3HAUECHD — 1 6an
IToBHOTA BiAMOBIII — 1 6an
3HaHHA LiJeH 3a1a4i — 1 6an
IIxaja omiHlOBaHHSA
Cywma GaiB 3a BCi BUJU HaBYaJIbHOL Ominka
TISUTBHOCTI TIPOTSATOM CEMECTPY ITs eK3aMeHy JuTst 3aiKy
90 - 100 BIIMIHHO
70-89 no0pe
3apaxoBaHO
50-69 3aJI0BUILHO
1-49 HE33J0BIJIbHO HE 3apax0BaHO

10. PexomenaoBana Jiireparypa
OcHoBHa JiiTepaTypa
1. DddexruBHoe ucnonpzoBanne STL Ckorr Meiiepc 4.5 ISBN: 5-94723-382-7 2002 M3matenbcTBO:
«[utep» 2. C++ u STL. [IzBug P. Mroccep, Kunmep k. Hepmx, Atyn Ceiinu 5.0 ISBN: 978-5-8459-1665-
5, 978-0-321-70212-8: 2010 BugaBuunrso: «Buasamcy»



3. Pacumupenue 6ubanorexku STL s C++. HaGopsl u utepatopsl (+ CD... Mateio Yuicon 0.0 ISBN: 978-
5-94074-442-9, 978-5-9775-0196-5, 978-0-321-30550-7 2008 BwumaBuuiiteo: «bXB-IletepOypr», «JIMK
pece»

4. O606menHoe nporpammupoBanue u STL. McnonszoBanue u Hapamusa... Mateo I'. Octepn 5.0 ISBN: 5-
7940-0119-4, 0-201-30956-4 2004 BumaBaunrso: «Hesckuit J{naaexm

JonomixkHa Jriteparypa
1. STL. Kapmannbiii cnpaBounuk Pai Jlmmmep 0.0 ISBN: 5-469-00389-2, 0596005563 2005
Bupasauntpo: «lIutep»
2. CranmaptHas ouOimoreka C++. Huxomam M. JDxocarruc 4.5 ISBN: 978-5-8459-1837-6 2014
BunaBaunrso: «Buibsimc»

11. Ilocunannas Ha indopmauiiini pecypcu B InTepHeTi, Bieo-iekuii, iHile MeTOANYHE
3a0e3nmeyeHHs
1. http://www.rsdn.ru/res/book/cpp/josattis.xml
2. http://www.rsdn.ru/res/book/cpp/halpern.xmi
3. http://www.rsdn.ru/res/book/cpp/effective_stl.xml
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