MIHICTEPCTBO OCBITHU 1 HAYKHM YKPATHU
HAIIOHAJIBHUM TEXHIYHHWHA YHIBEPCUTET YKPAIHU
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HAYKA IIPO JAHI TA MATEMATHUYHE
MOJAEJIOBAHHSA

DATA SCIENCE AND MATHEMATICAL MODELING

OCBITHBO-IIPOD®ECIMHA IMTPOTPAMA

nepumoro (dakajaaBpcbKoro) piBHs BUIIOT 0CBiTH

3a cNewiaJIbHICTIO 113 Ilpukaagna maTeMaTuka
rajysi 3HaHb 11 MaTtemaTHKka i CTATHCTHKA
KBaJdi(ikauis faKaJaBp 3 NPUKJIAAHOI MATEMATHKH

BeeneHo B nito0 3 2021/2022 HaBy. poKy Hakazom
pekTopa
KIII im. 11"2351 Cikopcbkorg
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IIPEAMBYJIA

PO3POBJIEHO npoekTHOIO Ipynoo:
Kepisuux npockmuol cpynu:

Tperunuk Bionera BikenriisHa,

JIOLLeHT Kadeapy NpuKaajHOI MaTeMaTHKH,
JIOLIEHT, KaHAHAAT (i3MKO-MaTeMaTUUHHX HAYK
Ynenu npoekinnol opynu.

Yeprtor Oner Pomanosuuy,
3aBigyBad kadeapH NPUKIAAHOT MaTeMaTHKH,
npodecop, LOKTOP TEXHIYHUX HAYK

Cupora Cepriit Bikroposuu,
JOUEHT KadeapH NPUKNAHOT MATEMATUKH,
JIOLEHT, KaHAWAAT TEXHIYHUX HayK

Onedip Onekcanap CTenaHoBHY,
JIOLEHT KadeapH NPUKIaNHOT MaTeMAaTHKH,
JOLICHT, KaHAM/aT TeXHIUHUX HayK

3a miaroToBKy 3100yBayiB BHLIOT OCBITH 3d OCBITHLOIO NPOrpamMol0 BiANOBIAae kadeapa npukiagHol
MaTeMaTHKu

MNOFOKEHO:

HaykoB0o-MeTOIH4HOIO KOMici€lo yYHiBepeuTeTy 3i cneuiansHocTi 113 INpuknagna maremaruka
Y 113

/}§ :
Muxaiino CABUYK

(npotokos Ne  sin «AIy MOTOVC 202 1p.)

["onoBa

Metoauunoto panoto KII im. Iropst Cikopcbskoro
['onosa M YHOI paau

10piit AKMMEHKO
(npotokon Ne f sin« 2% D2 202 1 p.)



BPAXOBAHO
(axoBy ekcrepTH3y CTeHKXOJIAepiB:

Knumenko Bitaniii Hetposuy,

3aCTYMHUK JMPEKTOPa 3 HAYKOBOI poOOTH

IHcTuTyTY npobsieM MaTeMaTHYHUX MaluuH Ta cuctem HAHY.
NOKTOp ¢i3UKO-MaTeMaTUYHUX HayK. nipodecop

IcaeB Irop OnexcaH1poBHY, )
BuKoHapumii aupektop TOB «IHTEJIA-FOKPEMH»

Aunekcanaposa Maprapura BosionumupigHa,
BUITYCKHU1IM OaKanaBpaTy Ta Marictpatypu
KadeApu NpUKIaAHOT MaTEMATHKU

3a cneuianpHicTio 113 [puknanna maremMatuka,
nocraok B YHisepeureTi JltokcemOypry, PhD

XKyx Ipan Ceprifiopuuy,
acrnipaHT KadeApu NpUKIaIHOT MaTeMaTHKH
3a cnietianbhicTio 113 pukiangna matemaTuka

bo6up AHacTacis OnekciiBHa,

BUIYCKHHI OakanaBpary kadeapy NpUKIaIHOT MaTEMaTHKH

3a cneuiaibHicTio 113 Npuknanna maremaTtHka,

CTy/JeHTKa 1-ro Kypcy maricTpaTypH Kadeapy NpUKIaAHOT MaTeMaTHKH
3a cneujanpHicTio 113 Ilpuknagna matematuka

BpaxoBaHo Taki npono3uiii crefixxonaepis:

® UCUMIUIIHM, HanpaBaeHi Ha GopMyBaHHs y CTY/ICHTIB HABMYOK 3 NPOCKTYBAHHS Ta
pO3pOOKH NPHUKAATHOIO MPOrPAaMHOro 3ade3rnevyeHHs, NEPEHECTH Ha SIKOMOTa MOJIOAI
Kypcu (poOoToAaBLli, BUYCKHUKH); 10JaTH AUCUMIIIIHY 3 GYHKIIOHANLHOTO
[porpamMyBaHHA (BUITYCKHHKH, CTYJEHTH);

®  PO3LIMPHUTH OCBITHIO MPOrpaMy HOBUMH JIUCLIMIUTIHAMH 33 (paXoM Ta JIONOBHUTH Psijl
ICHYHOUMX JIUCUHUIUIIH TaKUM YMHOM, 11100 BOHH ()OpMYBaJM KOMIIETEHTHOCTI, OB’ SI3aHi 3
MalIMHHUM 1, 30KpeMa, NIMOMHHHUM, HaBYaHHAM (BUITYCKHMKH, CTYJEHTH).

B ocBiTHiO nporpaMy 0yn10 BHECEHO TAKOXK HACTYIHI 3MiHU:
e 3po0seHO 0OOB’3KOBUMH JIMCLMILIIHU, SKI MatOTh HOPMYBATH KOMIIETEHTHOCTI,
nepeadadeHi CtaHaapToM BULLOT OCBITH 3a cnetianbHicTio 113 pukiaaHa matemaTuka;
®  3alpOINOHOBAHO Mepellik BUOIPKOBUX JUCUMILIH A0 daKyIbTeTChbKoro/KadeapansHoro
KaTasoris;
® BpaxOBaHI 3MIHU B MepesliKy HOPMATUBHUX JAUCUMIUTIH COLIOIYMaHITapHOIrO HaNpsMy, SIKI
Bi1Oyimcs jutst 2021/2022 HaBYalbHOrO poky.

OcBiTHIO NporpaMy 0OrOBOPEHO MicAs HaAXOMKEHHS BCix NobaxaHb Ta NPONO3ULLIHA Bi/I CTYCHTIB
Ta BUIYCKHHUKIB OCBITHBOT IPOrpaMy Ta CXBajieHO HA PO3MIMPEHOMY 3acimaHui kadeapu
NpUKIaHOT MaTeMaTHKH (MpoTokos Ne /7'1 sin 24 ¢/ viv4 2021 p.).
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1. MPO®LIIb OCBITHLOI IPOI'PAMMU

3i cmeniasbHOCTI 113 Ilpukiaaana marteMaTuka
3a OCBiTHBOI0 Mporpamolo «Hayka npo gaHi Ta MaTeMaTHyHe MO/IEJTIOBAHHS)

1 - 3aranbHa indopmanis

[ToBna na3zsa 3BO Ta HamionansHuii TeXHIYHUE yHIBepcUTeT YKpaiHu « KHIBCbKUH MOTITEX -
IHCTUTYTY/PaKyabTeTy | HiYHUHN IHCTUTYT iMeHi Iropst CikopchKOToy,
@aKyJabTET NPUKIATHOI MATEMaTUKHU

Cryninp Bumioi ocBitun | CTymiHb — 0akajiaBp
Ta Ha3Ba KBaJi(ikamii Kgamidikaris — 6akanaBp 3 NpUKIaJAHOI MAaTEMAaTUKU
MOBOIO OpHTIHAITY

Pisens 3 HPK HPK VYkpainu — 6 piBeHb
QF-EHEA — nepmmii nukn
EQF-LLL — 6 piBenb

Odimitina HazBa «Hayxka mpo gaHi Ta MaTeMaTUYHE MOJICITIOBAHHSD)
OCBITHBOI ITPOrpaMu

Tun nuniomy ta oocsar | Juruiom OakanaBpa, OAMHUYHUIA;
OCBITHBOI ITPOTpamMu 240 kpenuTiB, TepMiH HaB4aHHS 3 poku 10 MicsIiB

HasBuicts akpenuramnii | Ceptudixar MOH cepis HI Ne 1192544 Bin 25.09.2017.
Tepwmin aii — g0 01.07.2023 p.

[lepenymoBu HasBHICTH TOBHOT 3araibHOI cepeIHbOI OCBITH
MoBa(1) BUKJIaAaHHS VYkpaiHcpka

TepMmiH il OCBITHBOT Jlo HacTynHOi akpeauTalii

IIporpamu

IatepHeT-agpeca noc- https://osvita.kpi.ua/113-ndmm

TIIIHOTO PO3MIILEHHS http://pma.fpm.kpi.ua/uk/apply/admission/official

OCBITHBOI ITPOrpamu

2 — Meta 0oCBiTHBOI IpOrpamMu

[TinroroBka (axiBiiB, 3JaTHUX BUPINIYBAaTH CKIJAJHI CIEMiali30BaHl 3a7adi Ta MpPaKTHYHI
npoOsieMr NPUKIAAHOI MAaTeMaTUKH, 31MCHIOBATH IHHOBALiiHY npodeciiiHy AisUIbHICTD IS
KOMILUJIEKCHOTO BHMKOHAHHS IPOEKTHO-TEXHOJOTIYHUX poOIT, TMOB’S3aHUX 13 MAalIMHHUM
HAaBYaHHSAM, IHTEJIEKTyaJlbHUM aHaTi30M JaHMX Ta MAaTeMAaTUYHUM MOJCIIOBAHHSIM 00’ €KTIB,
MpoIeciB 1 SBUII Pi3HOI NPUPOAM, 3AIHCHIOBaTH 1 3abe3meuyBaTh MIXKKYIBTYpHY (axoBy
B3a€MOJIII0 TPEACTABHUKIB HAayKOBO-TEXHIYHOI CIIJIBHOTH, CIPSMOBAHY Ha IHTerpaiito
YHIBEPCUTETCHKOI ~ OCBITM B  €BPONEHCHKUII  OCBITHBO-HAYKOBHH  MPOCTIp  LUIAXOM
IHTEpHalll0HaI3allil OCBITHBOTO MPOIECY B YMOBAX CTAJOr0 1HHOBALIMHOIO HayKOBO-TEXHIYHOIO
PO3BUTKY CYCHIbCTBA Ta (POPMYBaHHS BUCOKOI aJallTUBHOCTI 3/100yBadiB BUIIIOT OCBITH B YMOBax
TpaHchopmarllii puHKY Tparil 4epe3 B3aeMOAII0 3 POOOTOMABISIMH Ta IHITUMHU 3alliKaBICHUMHU
CTOPOHAMHU.

Merta ocBiTHBOI nporpamu Bifnosinae crparerii po3BuTky KIII imeni Iropst Cikopcwskoro 2020-
2025 pokiB mono0 (opMyBaHHS CyCHiIbCTBAa MAaHOYTHHOTO Ha 3acajaxX KOHIEMIii CTaloro
PO3BHTKY.



https://osvita.kpi.ua/113-ndmm

3 — XapakTepucTHKA OCBITHBOI IporpamMu

[IpeameTHa o6nacTh

06’exkm OdisnbHocmi: MaTeMaTHYHI METOJM, MOJENi, aJIrOpUTMH Ta
nporpaMHe 3a0e3neueHHs, 0 MpPU3HAYeHI Ui JOCHIJHKCHHS, aHawi3y,
MPOCKTYBAaHHS MPOIECIB Ta CHCTEM B PI3HOMAHITHUX KOHKPETHHX
MPEeIMETHUX 00JIACTSIX.

Lini nagyanna: MiAroTOBKA (haxXiBIiB, 3ATHUX:

— ¢opMyITIOBAaTH, PO3B’SA3yBaTH W y3arajdbHIOBATH MPAKTUYHI 3a7adi 3
BUKOPHUCTAaHHAM (QYHJIaMEHTAIBHUX Ta CICIiAIbHUX TPUKJIIAJIHUX
METO/IiB MaTEMaTUYHUX Ta KOMIT IOTEPHUX HAYK, HAYKH MPO JaHi;

— pO3B’sI3yBaTH 3a/1a4i MATEMAaTUYHOTO MOJICITIOBAHHS TIPOIIECIB 1 SBUIII B
yMOBaxX  HEBHM3HAYEHOCTI Ta  HEMOBHOTHM  iH(popmamii 11010
(hyHKIIIOHYBaHHSI CHCTEMH 00’ €KTIB;

— OymyBatu, AOCTIDKYBaTH Ta 3aCTOCOBYBATH MAaTEMAaTHYHI MOJIEINI, IO
IPYHTYIOThCSI Ha JIaHUX Ta HA 3HAHHSX, CTBOPIOBATH Ta CKCILTyaTyBaTH
nporpamMHe 3a0e3MeUeHHs.

Teopemuunuii 3micm npeomemnoi obiacmi: MaTeMaTUIHI METOIH, IO
3aCTOCOBYIOTHCSI B Haylli, IH)KEHepii, 613HEC] Ta MPOMHUCIOBOCTI, a TAKOX
QIITOPUTMH 1 IPOTpaMHi 3aco0U IX peaizaiii.

Memoou, memoouxku ma mexno102ii: MPUKIIATHI MAaTeMAaTUIHI METOU Ta
QITOPUTMHU; METOJUKU BUPILICHHS 1H)XEHEPHUX, HAYKOBHX, COLaJIbHO-
eKOHOMIYHUX 3a/a4 3a JIOTIOMOTOI0 CIIEIiali30BaHUX MPOrPaMHHX
3aco0iB; 1H(oOpMalifHI TEXHOJOrii MpPOBEAEHHS KOMII I0TEPHOTO
MOJICITIOBAHHSI Ta OOYHCIIOBAIEHOTO EKCIEPUMEHTY, 1HTENEKTYaIbHOTO
aHaJi3y JaHMX.

Incmpymenmu  ma  obnadnanHA:  CHELIali30BaHI MPOTpaMHi  Ta
MporpaMHO-anapaTHi 3aC00M W KOMIUJIEKCH JJII MOJICITIOBAaHHS 00’ €KTIB 1
CHCTEM, KOMII ' FOTEPHI Ta COLliaJIbHI MEpPExi.

OpienTartis OCBITHBOI
nporpamu

OcaiTHBO-TIpOdeEciiiHa

OcHoBHUI pokyc
OCBITHBO{ ITPOrpamu

bazosuii ¢ooxyc OIl — mareMaTuyHi MOJENI, METOJHU, AJITOPUTMH JIJIsi
3aja4, TMOB'SI3aHMX 3 HAYKOI MpO JaHi Ta MaTeMaTUYHUM 1
KOMIT FOTEPHUM MOJICITIOBAaHHSIM.

Ha xadenpi npuxmnagnoi marematuku KIII im. Irops Cikopcbkoro i3
1973 p. rotytoTh ¢axiBUiB 3 NPUKIAJAHOT MATEMATUKH, 110 TIOEAHYIOTh Y
co0i sIK TPYHTOBHI 3HAHHS MaT€MaTHKH 1 CTATHMCTUKH, TaK 1 HAaBUYKH
npodeciiHOro po3poOIeHHS TPOrPAMHOT0 3a0€3MeUEHHS.

JlaHa ocBiTHS mporpaMa craptyBaia y 2016 p. 1 € nepiior OCBITHbOIO
MPOTPaMoI0 B JEP)KaBHUX YKPATHCHKHX YHIBEPCHUTETaX, OPi€HTOBAHOO
Ha MiAroToBKy QaxisuiB 3 «Hayku npo gani» («Data Sciencey).

Ha nymky xypnany Harvard Business Review, «if “sexy” means having
rare qualities that are much in demand, data scientists are already there.
They are difficult and expensive to hire and, given the very competitive
market for their services, difficult to retain. There simply aren’t a lot of
people with their combination of scientific background and



https://hbr.org/2012/10/data-scientist-the-sexiest-job-of-the-21st-century

computational and analytical skillsy.

. 3a maHUMM OHJIAWH-cUCTeMH aHami3zy 3aiHsTocTi Glassdoor y 2016-
2020 poxkax data scientist — Haiutinmma po6ota B CIIIA.

[TornubneHe BUBYCHHS] MaTEMaTUYHHUX JAMCIMILIIH i YaC HABYAHHS Y
OakajaBpaTi J03BOJISIE HAOYTH Ta PO3BUHYTH:

— HAaBUYKHU CHCTEMHOTO0, KOHIIETITyaIbHOTO Ta a0CTPaKTHOTO MHUCIICHHS;
— YMIHHSl aHa3yBaTH Ta OyJayBaTH MOJENI PI3HOMAaHITHHX SBHUI Ta
NpoIeciB 33l iX JOCHIPKEHHS 3 BHUKOPHUCTAaHHSIM HaWCyYacHIIIMX
MaTeMaTUYHUX METOJIB Ta iHGOPMAIIHHUX TEXHOJIOTIH.

Opnepxanuii  6a3uc  no3Bonsie  HAOyTW  MIMOOKMX — 3HAaHb 3
porpamMmyBaHHS:

— 00’ €KTHO-OPIEHTOBHOTO MporpamyBanHs: Java, Python;

— Web-niporpamyBanns: JavaScript, HTML, CSS,

— MpoeKTyBaHHA 0a3 manux Ta iHpopmauiiHux cucrem: SQL, MySQL,
Oracle, MongoDB,

3aBIsSKH MOMIJIMBOCTI (DOPMYBaHHS THYYKOI 1HIUBIAyabHOI TpaeKTOpil
HaBYaHHS 3700yBaul BHUIIOI OCBITH MalOTh MOXIIHBICTb OTPUMATH
3HAaHHS 3 IHIIUX Tajdy3ed HAyKd 1 TEXHIKH, 3aTpeOyBaHUX Y pi3HUX
cdhepax JIHOACHKOT TiSUTBHOCTI.

Kniouosi cnosa: wmateMaTWdHi METOAW, AITOPUTMHU, MOJICITIOBAHHS,
porpamMmyBaHHsI, aHaJIi3 JJAHUX Ta HAayKa MPO JaHi, MAIIHHHE HAaBYaHHSI.

Oco0muBocCTi
porpaMu

Yomy x came mpukiagaa Matemaruka? CrpaBa B TOMY, 11O TIPOTPaMICTiB
Oararo, 1 B YKpaiHi, 1 10 BCbOMY CBITY. Buepamu konkypenmuy 6opomvoy
Ha PUHKY TIpalli MOKHA MilbKu 32 PaxyHOK IPYHTOBHOI MamemMamudHoi
ma aneopummiunoi niocomosxu. Y He mpocCTille oAep)kaTH ii Biipasy B
yHiBepcUuTeTi?

OcobnuBicTIO OCBITHBOI mporpamu «Hayka mpo maHi Ta mMaTeMaTHYHE
MO/ISITIOBAHHS» € T€, 1[0 BOHA MMOETHYE TUCIHILUIIHA K 3 HAPSIMKY HaYKH
PO JaHl 1 IITYYHOTO IHTEJEKTY, TaK 1 3 OLIbLI KJIACHYHOTO HANPAMKY
MaTeMaTHYHOTO  MOJICIIOBAHHS, SKAH  JIO3BOJISIE  JTOCIIKYBaTH
pI3HOMaHITHI ~ NPUPOJHI  Ta  TEXHOJOrYHI  mpouecd.  Take
B3a€MOJIOTIOBHEHHS € CYTTEBOIO KOHKYPEHTHOIO TIEpEBaror0 BUITYCKHHKIB
1i€1 OCBITHBOI IPOTPaMHU.

JIo OCBITHBOTO TIPOIIECY PETYJISIPHO 3aly4arOThCsA MpodecioHaTH-
NPaKTUKM Ta 3aKOpJOHHI  (axiBii. 3aBIsIKM aKTUBHIM  ydacTi
YHIBEpCUTETY B €BpONEHCHKil mporpami Erasmus+ cTyaeHTH OCBITHBOI
nporpamu «Hayka mpo gaHi Ta MaremMaTHYHe MOJETIOBAHHSI» MOXYTh B
pamMKax akaJeMiuHoi MOOLIBHOCTI OJMH CEMECTp MPOBUUTHUCS B
NapTHEPCHKOMY YHIBEPCUTETI (KOKEH PiK BOHH 3MIHIOIOTHCS).

3 2010 p. xadempa € uneHOM E€BPONEHCHKOrO KOHCOPLIyMY 3
ingyctpiansHoi Marematuku (European Consortium for Mathematics in
Industry). CTyneHTH aKkTUBHO 3ajly4aroThCsl A0 MDKHApOAHHMX HAyKOBO-
JOCHITHUIBKUX MPOEKTIB, B AKUX NpUHMae yyacThb Kadenpa MpUKIaIHOT
MaTEeMaTHKU.



https://www.glassdoor.com/List/Best-Jobs-in-America-2019-LST_KQ0,25.htm

4 - Hpﬂ[[aTHiCTL BI/lHyCKHHKiB A0 MpaueBJallITYBaAaHHA Ta MOAAJIbINOI0 HABYaAHHA

[Ipunatnicts | BimmoBimno nmo JlepxkaBHoro kiacudikaropy mnpodeciit JIK 003:2010,
JI0 TIpaIleByia- | BUITYCKHUKH MOXYTh IMpaIfoBaTH Ha T0cajgaX, IO BiAMOBIJAIOTh TaKUM
IITYBaHHS KJIacU(iKaIIHHUM yTrPpyITOBaHHSIM:

3439 daxiBenp (IpUKIaTHA MATEMATHKA);
3121 daxiBenp 3 iHGOpMAIIHHUX TEXHOJIOTIN.

Bunyckauku OIl MOXyTh TpaloBaTH aHATITHKAMH JIaHUX, (GaxiBIsIMHA 3
00poOKM  JaHUX, pO3pOOHMKAMH MPOTPaMHUX  3ac00iB, NPHUKIATHUMH
MporpaMicTaMu, KOHCYJIbTaHTAMH 13 3aCTOCYBaHHS METOMIB MaTEMaTHKHU 1
CTaTUCTHKH JUIS PO3B’sI3aHHS MPUKIATHUX 3a/1a4 ITHPOKOTO CIEKTPY.

[Tonasnbmre [IpomoBkeHHS OCBITH 3a IPYyruM (OCBITHbO-HAYKOBUM, OCBITHHO-TIPO(ECIHHUM)
HaBYaHHS piBHEM BHUIIOI OCBiTH; HaOYTTS MJOAATKOBUX KBamidikamii y cucremi

HICIAIUIUIOMHOI OCBITH.

5 — BUKJIaJaHHA TA OIIHIOBAHHS

Buknaganns | [Iporpamoro mepea0adeHO CTYISHTOLIGHTPOBAaHE HaBUaHHA. BUKiajaHHS
Ta HABYAHHA | IPOBOJUTHCA Yy TakuxX ¢opmax: JeKIii, MPaKTUYHI Ta CEMIHAPChKi 3aHATTS,

KOMIT IOTEpHI MPAKTHKYMH Ta JabopaTopHi poOoTH (1HAMBIAYyalbHI Ta y Malux
rpymnax); KypcoBi MPOEKTH Ta pPOOOTH; TEXHOJOTS 3MIIIAHOTO HAaBYaHHS 3a
OKPEMHUMH OCBITHIMH KOMITOHEHTAMH;, JOCTIIHHIIbKI TPAKTHKH; BUKOHAHHS
JTUTIIIOMHOI po00TH (6aKaaBpChKO1 AUTUIOMHOI POOOTH).

OninroBanns | OiHIOBaHHS 3HaHb CTYJICHTIB 3IHCHIOETHCS y BimmoBimHocTi 10 [lomoxkeHHs

PO PEHTHHTOBY CHUCTEMY OIIHIOBaHHS pe3yibTaTiB HaBuaHHs cTyaeHTiB KIII
im. Irops CikopcbKoro 3a yciMa BUJaMy ayJUTOPHOI Ta 103aayAUTOPHOI podoTH
(BX11HUH, TOTOYHUMN, KaJIEHAApHUH, M1JICYMKOBUN KOHTPOJIb): YCHI Ta MMCbMOBI
€K3aMEHHU, TeCTYBaHHS, KOJIOKBIyMHU TOIIO. PiBeHb 3HaHb MO KOKHIN JUCIUILITIHI
OLIIHIOETHCS 3T1IHO KPUTEPIiB, BU3HAUEHUX Y PEHTHHIOBIN cucTeMi OI[IHIOBaHHS
JAHOT TUCIUILTIHU.

6 — [IporpaMHi KOMIIETEHTHOCTI

InrerpanbHa | 3naTHICTH PO3B’SA3YyBAaTH CKJIA/IHI CIElialli30BaHi 3a/1a4i Ta MpakTHU4YHI IpobieMu

KOMIIETEHT- | IPUKJIaJHOI MaTeMaTHUKU Yy MpodeciiiHiil aisiabHOCTI a00 y mpoleci HaBYaHHS,
HICTb mo nepeadavyae 3aCTOCYBaHHS MaTeMaTHYHUX TeOpid Ta METOHIB 1
XapaKTEePU3YEThCS] KOMIIJIEKCHICTIO Ta HEBU3HAUYCHICTIO YMOB.
3araabHi komnereHTHOCTI (3K)
3K1 | 37aTHICTh YYUTHUCS 1 OBOJIOAIBATH Cy4YaCHUMU 3HAHHSIMU.
3K2 | 3#aTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTHYHUX CUTYaIlisIX.
3K3 | 3#aTHiCTh TeHEepyBaTH HOBI 171€1 (KPEaTUBHICTD).
3K4 | 3agatHicTh OyTH KPUTHYHUM 1 CAMOKPUTHYHUM.
3K5 | 31aTHICTh NPOBEASHHS JOCIIHKEHb Ha BiIOBITHOMY PiBHI.
3K6 | 3matHicTh 70 aOCTPAKTHOTO MUCIICHHS, aHAJI3y Ta CUHTE3Y.
3K7 | 3natHicTh 10 MOLIYKY, 0OpoOIeHHs Ta aHalli3y iH(opMaIii 3 pi3HUX JHKEpel.
3K8 | 3HaHHs Ta pO3yMIHHS MPEIMETHOIT 00JaCcTi Ta pO3yMiHHS MPOdECIHOT TIsITHHOCTI.
3K9 | 3marHicTh COUIKYBAaTHUCA 3 IPEACTaBHUKAMHU 1HIIUX NMPO(eCciifHUX TPYI pi3HOTO piBHA (3
eKCIepTaMH 3 IHIIMX Taly3eil 3HaHb/BU/IB €KOHOMIYHOI JisTBHOCTI).
3K10 | HaBuukm y BUKOpHCTaHHI IHPOPMAIITHUX 1 KOMYHIKAIIHHUX TEXHOJOTIMN.
3K11 | 3maTHICTH MpaloBaTH B MIKHAPOIHOMY KOHTEKCTI.
3K12 | BusnaueHicTh 1 HAOJEIUBICTE MIOA0 ITOCTABIEHNX 3aBAAaHb 1 B3SITUX 000B’SI3KiB.
3K13 | HaBuuku mMi>kocoOUCTICHOT B3a€MOIT.




3K14

3aTHICTh peaji3yBaTu CBOi MpaBa i 00OB’SI3KU SIK WIEHA CYCIUIBCTBA, YCBIIOMIIIOBATH
IIHHOCTI TPOMAJSTHCHKOr0 (BUIBHOTO JIEMOKPATHYHOI'O) CYCIUIBCTBA Ta HEOOXIIHICTH
HOro CTajoro po3BUTKY, BEPXOBEHCTBA MpaBa, IpaB 1 cBOOO JIFOJUHM 1 TPOMATHIHA B
VYkpaiHi.

3K15

3naTHiCTh 30epiraTé Ta MPUMHOXKYBATH MOpPaJIbHI, KYJIbTYpHi, HayKOBI LIHHOCTI 1
JOCSITHEHHS CYCHJILCTBA HAa OCHOB1 PO3YMIHHS 1CTOPIi Ta 3aKOHOMIPHOCTEH PO3BUTKY
peIMeTHOI 00JIacTi, 11 MICIS y 3araibHiil cCHCTeMi 3HaHb MPO MPUPOAY 1 CYCHITBCTBO
Ta y PO3BUTKY CYCHIJILCTBA, TEXHIKH 1 TEXHOJOT1HA, BUKOPUCTOBYBATH Pi3HI BHJIU Ta
dbopMH PYXOBOI aKTUBHOCTI JUIsi AaKTHBHOTO BIJMOYMHKY Ta BEICHHS 370pPOBOTO
CIoCO0Y JKUTTH.

®axoBi komnereHTHOCTI (PK)

OK1

31aTHICTh BUKOPHCTOBYBAaTH W aJanTyBaTH MaTEeMaTW4HI TeOpii, METOIU Ta MPHHOMH
IUIs JOBEICHHS MaTeMaTUYHUX TBEPIKEHb 1 TEOPEM.

OK2

31aTHICTh BUKOHYBATH 3aBJaHHs, CHOPMYIIbOBAHI Y MaTeMaTH4Hii Gopmi.

OK3

3marHicTh OOWMpaTH Ta 3aCTOCOBYBAaTH MAaTeMAaTH4YHI METOMU IS PO3B’sI3aHHS
NPUKIAJIHUX  3aJa4,  MOJICIIOBAHHS,  aHalli3y, IPOCKTYBaHHs,  KEpyBaHHS,
MIPOTHO3YBaHHS, IPUHHSATTS PIllICHb.

OK4

3MaTHICTh PO3POONIATH aNTOPUTMH Ta CTPYKTYpU MJaHHUX, MPOTrpaMHi 3acobu Ta
MIPOrpaMHy TIOKYMEHTAIIi10.

OKS5

31aTHICTh IPOEKTYBATH 0a3u NaHUX, iHPOpMAaIliiiHI CHCTEMHU Ta PeCypCH.

OK6

3matHicTh PO3B’s3yBaTH TpodeciiiHi 3amadi 3a JOMOMOTOK KOMIT FOTEPHOI TEXHIKH,
KOMIT IOTEPHHUX MEpPeX Ta [HTepHeTy, B cepeIoBUIII CYJacCHHX OINEpaIliiHUX CHUCTEM, 3
BHUKOPHCTAHHSIM CTaHAAPTHUX O(ICHUX JOJATKIB.

OK7

31aTHICTh  €KCIUTyaTyBaTH  Ta  OOCIyroByBaTW  IporpaMHe  3a0e3leueHHs
aBTOMAaTH30BaHUX Ta 1H(GOPMAIIITHIX CUCTEM PI3HOTO MPU3HAYECHHS.

OKS

3/1aTHICTh BUKOPHUCTOBYBATH Cy4YacHI TEXHOJIOTIi MpOrpaMyBaHHsS Ta TECTyBaHHS
IIPOrpamMHOTro 3a0e3MeveHHs .

®K9

3/1aTHICTh 1O MPOBEACHHS MaTEMaTUYHOIO 1 KOMIT FOTEPHOTO MOJIEJIIOBaHHS, aHAJII3y Ta
0o0poOKM JaHMX, OOYMCIIOBAJILHOTO EKCHEPUMEHTY, pO3B’si3aHHSA (PopmMasizoBaHUX
3a/1a4 3a JOTIOMOTO0 CIEIlai30BaHUX MPOrpaMHUX 3ac00iB.

OK10

31aTHICTh  CTBOPEHHS  JIOKYMEHTIB ~ BCTAQHOBJIEHOI  3BITHOCTI,  BUKOPHUCTaHHS
HOPMAaTUBHO-TIPABOBUX JJOKYMEHTIB.

OK11

31aTHICTh O OpraHizauii poOOTH KOJEKTHUBY BHUKOHABI[IB, MPUIMaHHS JOLUIBHUX Ta
€KOHOMIYHO OOTPYHTOBaHUX OpraHi3aliiHUX Ta YNPaBIiHCHKUX pillIeHb, 3a0€3MeYeHHSs
0e3nevYHUX YMOB TMparil.

OK12

31aTHICTh 7O TMOIIYKY, CHCTEMAaTHYHOTO BHBUYEHHS Ta aHalli3y HAayKOBO-TEXHIYHOT
iHpopMalii, BITYM3HIHOTO M 3aKOPJOHHOTO JIOCBiNy, MOB’S3aHOTO 13 3aCTOCYBaHHSIM
MaTeMaTUYHUX METOJIIB JJIsl JJOCIIKEHHS PI3HOMaHITHUX TTPOIIECIB, SIBUII] TA CUCTEM.

K13

31aTHICT, 3pO3YMITH TOCTAaHOBKY 3aBAaHHS, CGHOPMYIbOBAaHY MOBOK MEBHOI
MPEAMETHOI rajy3i, 3IHCHIOBATH TONIYK Ta 301p HEOOXITHUX BUXITHUX JTaHUX.

OK14

3natHicTh chOpPMYIIOBAaTH MaTeMaTHMYHY I[IOCTAaHOBKY 3ajladi, CIUPAalYuCh Ha
MOCTAaHOBKY MOBOIO IpPEIMETHOI raiys3i, Ta obuparu MeToa ii pO3B’S3aHHA, IO
3abe3neuye NoTpiOHI TOUYHICTh 1 HAAIHHICTh pe3yabTary.

OKI15

3matHICT, OpaTW yd4acTh Yy CKJIAJaHHI HAyKOBHX 3BITIB 13 BHKOHAaHUX HAyKOBO-
JOCITITHUX POOIT Ta y BIPOBAHKEHH] PE3YJIbTATIB IPOBEICHUX JOCIIKEHB 1 PO3POOOK.




OK16

3naTHIiCTh 10 edexkTuBHOI MpodeciiHol MMCbMOBOT i YCHOI KOMYHIKAIll yKpaiHCHKOIO
MOBOIO Ta OJIHI€IO 3 odimiitHIX MoB €C.

OK17

31aTHICTh pO3pOONIATH TIporpamMHe 3a0e3rnedeHHs Moo Python, y Tomy umcmi 3
BUKOpHCTaHHAM 016110Tek NumPy, Pandas, Matplotlib, Scikit-learn

OKI18

HaBuuku po3B’sa3yBaHHS crnenupiYHAX MaTeMaTHUYHUX Ta KOMII'IOTEPHHUX 33134
MalllMHHOIO HaBYaHHs

OK19

3matHicTh PO3B’s3yBaT TpodeciiiHi 3amadi 3a JOMOMOTOI0 CHUCTEM KOMIT IOTEPHOI
MaTEeMaTHKU

7 — IlporpamMHi pe3y/ibTaTH HABYAHHSA

PH 1

JleMOHCTpYBaTH 3HaHHS W pO3YMIHHS OCHOBHUX KOHLEMIIH, NPUHIHUIIB, TEOpii
NPUKIaJHOT MAaTEMAaTHKH 1 BAKOPUCTOBYBATH iX Ha MPAKTHIIL.

PH 2

BosioniTi OCHOBHHMH TIOJIOKEHHSIMH Ta METOJaMH MAaTeMaTHYHOT'O, KOMIUIEKCHOTO Ta
(YHKIIIOHAJILHOTO aHali3y, JIHIHHOT anreOpu Ta Teopii YmcelN, aHAITUYHOI TeOMETpil,
Teopii nudepeHianbHuX PiBHSIHD, 30KpeMa PIBHSHb y YAaCTHHHHUX IOXITHHUX, TEOpil
HMOBIpHOCTEH, MaTeMaTHYHOI CTATUCTHKH Ta BHIIQJKOBHX IPOIECIB, YHCEIbHUMHU
METOIAMHU.

PH3

®dopmanizyBatu 3aaadi, chopmynbOoBaHI MOBOIO MEBHOI MpeIMeTHOI ramysi; Gpopmymro-
BaTH iX MaTeMaTHYHy IIOCTAHOBKY Ta OOWpaTd paliOHAIbHUN METOJ| BUPIIICHHS;
PO3B’s3yBaTH OTpPHMaHi 3ajadi aHATITHYHAMHU Ta YHUCEIILHUMH METOJaMH, OLIHIOBATH
TOYHICTH Ta JIOCTOBIPHICTh OTPUMAHHUX PE3YJIbTATIB.

PH 4

BukonyBaTH MareMaTUYHUMIA ONHUC, aHANI3 Ta CUHTE3 AUCKPETHUX 00 €KTIB Ta CHCTEM,
BUKOPUCTOBYIOYHM TIOHATTSI i METO/IM AUCKPETHOT MATEMATHUKH Ta TEOPii allTOPUTMIB.

PHS5

YMITH po3po0NATH Ta BUKOPUCTOBYBAaTH Ha MpPAaKTHUIl aJIrOpPUTMHM, IIOB’S3aHI 3
aNPOKCUMAIIIEI0 (PYHKIIIOHATHHUX 3aJIe)KHOCTEH, YUCETbHUM IU(EPEeHIIIOBAHHAM Ta
IHTETpyBaHHSAM, pO3B’SI3aHHSM  CHCTeM  anreOpaiuHux, AudepeHLialbHUX  Ta
IHTErpaJIbHUX PIBHSIHb, PO3B’sI3aHHSAM KpailoBUX 3a/a4, MONTYKOM ONTHMAaJIbHUX PIlIEHb.

PH6

Bonoaitn ocHOBHUMH MeTOAaMH PO3POOKH AMCKPETHUX 1 HEMEePepBHUX MATEeMATHUYHUX
Mojesield 00’€KTIB Ta MPOIIECIB, aHATITUYHOTO JOCTIHKEHHS IUX MOJENEeH Ha MpeaMET
ICHYBaHHS Ta €IMHOCTI 1X PO3B’SA3KY.

PH7

BwmiTi nmpoBOAMTH MpaKTHYHI JOCTIKEHHS Ta 3HAXOJUTH PO3B 30K HEKOPEKTHUX
3a1ad4.

PH 8

HOGI[HYBaTI/I MCTOAM MATCMATHYHOI'O Ta KOMH’IOTepHOl"O MOACITIOBAaHHA 3 He(bOp-
MaJIbHUMHU IIpoucaypamMu €EKCIICPpTHOIO aHanizy AJIS1 TIOITYKY OITUMAJIBHUX piH_IeHB.

PHO

bynyBatu edexkTuBHI HI0JJ0 TOYHOCTI OOYMCIEHb, CTIMKOCTI, LIBHUIKOMAII Ta BUTpPAT
CHUCTEMHHX PECYpCIB aJITOPUTMH AJI YUCEIbHOTO AOCIIIKEHHSI MaTeMaTUYHUX MOJenen
Ta PO3B’sS3aHHS MPAKTUYHUX 3a]1a4.

PH 10

Bosonitn Meroaukamu BHOOpPY pallioHAJBHUX METOMIB Ta aJrOpPUTMIB PO3B’S3aHHS
MaTeMaTHYHUX 3a/1a4 ONTUMI3allii, JOCTIIKEHHS Olepallii, ONTUMaIbHOTO KepyBaHHS i
MPUMHATTSA PIlIeHb, aHATI3Y JaHHX.

PH 11

BwmiTu 3actocoByBaTH CcydacHi TEXHOJIOTII MporpamMyBaHHSI Ta PO3POOJIEHHS MPOTpaM-
HOTO 3a0e3MeueHHs], IPOrpaMHoOi peastizallii YuCelbHUX 1 CUMBOJIBHUX ITOPUTMIB.

PH 12

Po3B’si3yBat okpemi iH)KEHEpHI 3amadi Ta/abo 3a7adi, M0 BUHUKAIOTH NMPHHANMHI B
OJIHI¥ MpeIMETHIN TaTy3i: B COII0JIOTi, EKOHOMIIII, €KOJIOT1l Ta MEIUIIHHI.

PH 13

BuxopuctoByBaTH B MNpakTU4HIM poOOTI crerianizoBaHi NHporpamMHi HPOAYKTH Ta
MPOrpaMHi CUCTEMH KOMIT IOTEPHOI MaTEMaTHKH.

PH 14

BusiBisiTi 31aTHICTB 10 CAMOHABYAHHS Ta MPOJAOBKEHHS MPOGECiiHOTO PO3BUTKY.
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PH 15

VYMiTH oOpraHidyBaTH BJIAacHY MiSUIBHICTH Ta OJAEPKYBaTH peE3yslbTaT y paMKax
00OMEXEHOT0 Yacy.

PH 16 | JleMoHCTpyBaTH HABHYKM B3a€MOJIIT 3 IHIMMH JIFOJIbMHU, YMiHHS TIPAIIOBATH B KOMAH/II.

PH 17 | YmiTu 3niiicHioBatu 301p, ONpalfOBaHHS, aHall3, CHCTEMaTH3allil0 HAayKOBO-TEXHIYHO]
iHpopMarii, yHUKalO4YH MPH EOMY aKaJeMiuHOI HeT0OPOUYECHOCTI.

PH 18 | EbexTtuBHO croinKyBatucs 3 MNHMTaHb iHQpopMmalii, iaeil, mpobieM Ta pilieHb 31
creniaxicTaMy Ta CYCIIbCTBOM 3arajioM.

PH 19 | 30uparu Ta iHTepmpeTyBaTH BIANOBINHI JlaHl W aHaII3yBaTH CKJIAJHOCTI B MeXaX CBOET

crieriamizanii 1 TOHECeHHS CY/KeHb, K1 BIJIOMBAIOTh BIAIMOBIIHI COIiaJIbHI Ta €TUYHI
pooOIeMH.

PH 20 | JlemoHCcTpyBaTH HaBUYKHU MPOGECITHOTO CIUIKYBAaHHS, BKIIOYAI0OUH YCHY Ta MUCHMOBY

KOMYHIKaI[i}0 YKpaTHCHKOI0 MOBOIO Ta MPHHAWMHI 0/1Hi€0 3 oiniiHux moB €C.

PH 21 | Bmitn ¢opMymoBatd Ta pO3B’sA3yBaTH 3adadi aHalizy JaHUX 1 0a3oBi 3amadi

MAalllMHHOI'O HAaBYaHHS.

PH 22 | BonomiTh OCHOBHMUMH MpPHHIMIIAMH Ta METOJAaMH MO0YyI0BU
iHpOpMaLiHHUX CUCTEM.

0a3 maHux Ta

PH 23 | Bmitu ¢opmysroBaTs Ta po3B’sI3yBaTH 3a/1a4i 3 TWHAMIKH MaTepiaJbHOI TOUKH.

PH 24 | Bmitu

3aCTOCOBYBAaTH MapagurMy 00’ €KTHO-OPIEHTOBHOTO TIPOTPaMyBaHHS [0
PO3pOOKH NPOTPaMHOTO 3a0€3MeUCHHSI.

8 — PecypcHe 3a0e3neuyenHs peaJizauii nporpamu

Kanpose
3a0e3IeYeHH

BiamoBiHO 10 KaJpOBHUX BUMOT 100 3a0e3MeUeHHs IIPOBAKCHHS OCBITHBOI
TisUTbHOCTI Ju1s BiAmoBigHoro piBHsA BO (momatok 2 mo JlineH31HHUX yMOB),
3arBepmkeHux [loctanoBoro Kabinery MinictpiB Ykpainu Big 30.12.2015 p.
Ne 1187 i3 3minamu, BHeceHuMH 3rigHO 3 [loctanoBoto KabGinery MiHicTpiB
VYxpainu Ne347 Big 10.05.2018 p.

MarepianbHo-
TEXHIYHE
3a0e3MeueHHs

BiamoBigHO 0 TEXHOJOTIYHMX BHMOT IIOJO MAaTepiaJbHO-TEXHIYHOTO
3a0e3MeyYeHHs] OCBITHBOI MisUTbHOCTI BiAmoBigHoro piBHsS BO (momatok 4 1o
Jlinen3iiHux ymoB), 3aTtBepmkeHux IlocranoBoro Kabinery MiHicTpis
Vkpaian Big 30.12.2015 p. Ne 1187 i3 3MiHaMu, BHECEHUMH 3TiHO 3
ITocranoBoro KaGinery MinictpiB Ykpainu Ne347 Bix 10.05.2018 p.

Indopmartiitne ta

BiamoBimHO 4O TEXHOJNOTYHHUX BHUMOI II[OJ0 HABYAJIbHO-METOIMYHOIO Ta

HaBYAJIbHO- iHpOopMaLiiHOTO 3a0e3MeueHHsT OCBITHBOI [ISUTBHOCTI BiIIMOBIHOTO PiBHS
METOAUYHE BO(nonarok 5 no Jlinensiitnux ymoB), 3atBepukenux [locranoBoro Kabinery
326e3ICUCHHS MinictpiB Ykpainu Bix 30.12.2015 p. Ne 1187 i3 3minamMu, BHECEHUMU 3TiTHO
3 IlocranoBoto KaGinery MinictpiB Ykpainm Ne347 Bix 10.05.2018 p.
KopuctyBanus  HaykoBo-texHiunoro  6i0miorexoro  KIII  im. Irops
CiKOpCBKOTO
9 — AkasemiuyHa MOOITbHICTH
Hanionanpna VY4yacTh CTyZIEHTIB y MporpaMax akaJeMI4HOi MOOUIBHOCTI, MOJIHUBICTb
KpeAUTHA YKJIQZICHHS YTOJ] PO aKaJeMiuyHy MOOUIBHICTb
MOOUIBbHICTh
MixunapoaHna MOoXIUBICTh YKIIQJACHHS YTOA PO MIKHAPOAHY aKaJeMidHy MOOLIbHICTD,
KpeIuTHA PO TpUBaJIl MIKHAPOJIHI TPOEKTH
MOOUIBbHICTh
HaBuannus B okpemux akazeMiyHUX Tpynax, @OpU IbOMY YyKpaiHCbKa MOBa
1HO3EMHUX BHUBYAETHCS SK 1HO3eMHa a0 YKpaiHCbKOIO MOBOIO TPH HaBYaHHI Y
3100yBaviB CMUIBHUX aKaJIeMIYHUX IPyNax 3 yKpaiHOMOBHUMU 37100yBayamMu BO

BUIIO1 OCBITH
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2. IEPEJIK KOMIIOHEHTIB OCBITHbO-ITIPO®ECIHHOI ITIPOTPAMHA

Ko 1/ KOMH.OHGHTI/I OCBITHBOT ITPOTpaMu (HaB‘IaJ.'ILI.—Ii I[I/.ISIII/IHJ'HHI/I, KinLKicTL . dopma
KypCOBi IpoeKTH (poboTH), MPaKTHKH, KBamidikamiiHa podoTa) KpEIUTIB TiCYMKOBOTO
KOHTPOJIIO
1 2 3 4
1. HopmaTuBHi 0CBiTHi KOMIIOHEHTH
1.1. [luxJ1 3arajibHOI MiArOTOBKHU
301 VYkpaincbka MOBa 3a poQeCciitHUM CIPSMYBaHHSIM 2 3amik
302 IcTopist HAyKH 1 TEXHIKK 2 3amik
303 OCHOBH 310POBOTO CIIOCOOY JKUTTS 3 3anik
304 Inozemna moBa 6 3anik
305 OCHOBU €KOHOMIKH 2 3amik
306 BX]I Ta nuBinbHUN 3aXUCT 2 3aimik
307 ®dinocodchKi OCHOBH HAYKOBOTO TTiI3HAHHS 2 3aiik
30 8 [adopmariiina 6e3meka 2 3aiik
309 IHo3emHa MoBa MpodeciitHOro CrpsIMyBaHHS 6 3anik
Ex3amen
30 10 | MaremaruuHuii ananis 17 Ex3amen
30 11 | AnreOpa Ta reomerpis 8 Exzamen
30 12 | IuckpeTHa MaTeMaTUKa 8 Ex3amen
30 13 | MaTtemaTu4Ha JIOTiKa Ta TEOPis arOPUTMIB 4,5 Ex3amen
30 14 | Teopis iimoBipHOCTEH 5 Ex3amen
30 15 | Mopueni kimacuaHoi pi3uku 5 3aiik
3016 | dudepeHIianbHi piBHSIHHS 9,5 Ex3amen
30 17 | OyHKUIOHATBHUN aHAII3 3,5 Ex3amen
30 18 | [IporpamyBaHHs 8 3aiik
3019 | AAropuT™mH i CTPYKTYpH JTaHUX 3 3amik
3020 | Teopis QpyHKIIH KOMIJIEKCHOI 3MIHHOT 6 Ex3amen
3021 MartemMaTuyHa CTaTUCTHKA 5,5 Ex3amen
3022 Maremaruyne MoIeIIOBaHHS 6 Ex3zamen
1.2. Hlmka npodeciiiHol MiATOTOBKH
o 1 OO’ eKTHO-OpIEHTOBAHE TPOTPaAMyBaHHS 4,5 3aiik
I[TI02 | AnroputrMidHi OCHOBH OOUYHMCIIOBAJIBHOI T€OMETpii Ta 3 3amik
KOMII I0TepHO1 rpadiku
IO 3 | Beryn o 6a3 nanux Ta iHGopMaIiiiHuX cuctem 3,5 3anik
[104 | Meroau onTumizarii 4 Ex3amen
I[TIO5 | Meronu onTuMmisarii, KypcoBa poboTa 1 3amik
1O 6 ba3u nanux 4 Ex3amen
10 7 OCHOBM MallIMHHOT'O HaBYaHHS 3,5 Ex3amen
[TIO 8 | Anropur™mu i cUCTEMH KOMIT'IOTEPHOT MaTeMaTUKH 10,5 Ex3amen
[TO9 | Anropur™mu i CUCTEMHU KOMIT'FOTEPHOT MaTEMAaTUKH, 1,5 3amik
KYPCOBH IPOEKT
IO 10 | ApxiTekTypa 00UNCIIOBaIbHUX CUCTEM 3 3amik
10 11 | IIporpamyBanHs Ha MOBi Python 3,5 3amik
I10 12 | IIporpamyBaHHs, KypcoBa poboTa 1 3amik
I10 13 | IIpuknagHa MexaHika 3 3amik
1O 14 | YucenwHi MeTOIU 5 Exk3amen
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10 15 | MaremaTtu4yHe MOJENIOBAaHHS, KypcoBa poOoTa 1 3amik
I10 16 | IlepepaunioMHa IpakTHKa 6 3amik
1O 17 | JunnomHe NpOeKTyBaHHS 6 3axuct

2. BubipkoBi 0CBiTHi KOMIIOHEHTH

2.1. Ik 3arajbHOI MiATOTOBKH

BuoipkoBi 0CBiTHI KOMIIOHEHTH 3 3arajibHOYHiBepcuTeTchbKOro Karasory)

3B 1 OcgitHilt kommioHeHT 1 3 3Y-Karamory 2 3aimik
3B 2 OcgiTHiil komnonent 2 3 3Y-Karanory 2 3anik
2.2. Huka npogeciiiHol miAroToBKH
(Bu0ipkoBi 0CBiTHi KOMIIOHEHTH 3 MiK(aKyJIbTEeTCHKOro/
dakyabTercbkoro/kagenpaaptoro Karasoris)

IIB 1 OcsaitHiit kommoHeHT 1 3 ®-Karanory 4 3aimik
I1B 2 OcgiTHiii KomnoHeHT 2 3 @-Karanory 4 3anik
I1B 3 OcsitHiit kommoHeHT 3 3 ®-Karanory 4 3aimik
I1B 4 OcgiTHii komnoHeHT 4 3 @-Karanory 4 3anik
I1B 5 OcgiTHiii komnoHeHT 5 3 @-Karanory 4 3anik
IIB 6 OcBiTHIi KoMnoHeHT 6 3 P-Karanory 4 3anik
I1B 7 OcgiTHiii komnoHeHT 7 3 @-Karanory 4 3amik
I1B 8 OcgitHiii komnoHeHT 8§ 3 @-Karanory 4 3anik
I1B 9 OcgiTHii komnoHeHT 9 3 ®-Karanory 4 3anik
I1B 10 Ocgitniii komnonenT 10 3 ®-Karanory 4 3anik
IIB 11 OcgitHii komnoHeHT 11 3 ®-Katanory 4 3anik
I1B 12 OcgiTtHii komnoHeHT 12 3 ®-Katanory 4 3anik
I1B 13 OcgitHiii komnoHeHT 13 3 ®-Karanory 4 3anik
I1B 14 OcgiTtHii komnoHeHT 14 3 ®-Katanory 4 3anik

3araabHuii 00csr 000B’SI3KOBUX KOMIIOHEHTIB: 180

3araabHuii 00cAT BUOIPpKOBHX KOMIIOHEHTIB: 60

OO0csAr oOCBITHIX KOMIIOHEHTIB, 10 320€e3Ne4y0Th 3100y TTH
KOMIIeTeHTHOCTel, Bu3Havenux CBO: 161
3ATAJIBHAM OBCSIT OCBITHBOI ITIPOTPAMU: 240
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3. CTPYKTYPHO-JIOT'TYHA CXEMA OCBITHbOI IIPOT'PAMHU

! !
1 cemecTp I 2 cemectp | 3 cemecTp | 4 cemecTp | 5cemectp | 6 cemecTp | 7 cemecTtp | 8 cemecTp
|
| | ! | ! | !
| \ | \ | | |
N . - o 30 22. |
30 10. MaTtematuunuii eTHan13 F):\H 30 16. }Iud)epeﬂiuanbm PIBHAHHSA : IIB 6. OK 6 : MaTemarime _J\_
: [ 3013 || [ o4 | || reT@Ier | moxemosaiii 1 Mg 15 oK
30 12. Jincxperia : Maremaruuna ||| |30 20. TffOPM : > UncenpHi & : +Kypeosa || 12 ®-
| p I JIOTiKa Ta ynxuiit iy METOIH I | 1B 7. 0K 7 | pobora | KaTajor
MareMarnKa . | - | |
| Teopis | KOMILICKCHOL | | | ®-xatanor | |
: I']|| axropmrMiB SMIHHOL 'If 3017 | | 305. 1| IIB 13. OK
L .
| : | i p{ dynkuionans — | 10 4. T’ KOCHH(I);:@[ | 13 @-
) . I'[]|30 14. Teopisn I 3021 it ananiz | | Metonu | CKOHO I KaTanor
30 11. AnreGpa Ta reomeTpist % LN N Maremaruina | sawii 1 |
fiMoBipHOCTEH || ¥ ontumiauii -
T | CTartucTHKa || )| o4k | T1O 8. Anropurmu i cucreMu
| ypcoBa ! -
1o 11. | _,-T(, o 1. | : | " poGora ﬂj KOMN'IOTEPHOI MaTeMaTHK1 +
Hporpamysa | | 30 19. | 06’ekrro- || INB1.OK1 | || IB3.0K3 | | KypCOBHH IIPOEKT
HHS Ha MOBi | | Asropursui | 1 | Opi€HTOBaHe | ®-karanor | | d-xaranor —Ii Mo 17. | |
Python : ctpyirypu | ||| |nporpavysan] \ py OcHosH | | IB9.OK9 |
| JAHIX | a | h | | MammsHOTO || 1| d-KaTamor | |
| A A A | HaBYaHHS : |
I I H
30 18. IIporpamyBaHHs + : | IO 3. Beryn : i T
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4. POPMA ATECTAILII 3JOBYBAUIB BUII[OI OCBITA

Atecrariss 3700yBadiB  BHILNOI OCBITH 32 OCBITHBOIO IPOrPaMOI0 CIEIiaIbHOCTI
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[Ipuxiagna MaTeMaTHKa IPOBOJUTHCA y (popMi 3axXuCTy KBamidikaiiifHoi 6akanaBpcbkoi podoTH Ta
3aBEPIIYEThCSl BUIAUEIO0 JTOKYMEHTAa BCTAHOBJIGHOTO 3pa3ka IMpO TPHUCYKEHHS HOMY CTyNeHsS
OakanmaBpa 3 NPUCBOEHHSIM KBaiikamii «bakanxaBp 3 NPHUKIAIHOI MaTEeMaTUKW» 3a OCBITHBO-
npodeciiinoro nporpamoro «Hayka npo naHi Ta MaTeMaTH4YHE MOJIETIOBAHHS.
ATtecranisi 37iiCHIOETBCS BiIKpUTO 1 myOmiyHo. Kamigikamiiini 6akamaBpchki poOOTH

NEePEeBIPAIOTHCSI HA O3HAKM TOPYIICHHS aKaJeMIYyHOi

100pOYECHOCTI

ny6unikytoThest B peniozutopii HTB YHiBepcuTeTy /Ui BIIbHOTO 1OCTYILY.
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Ta TICHS 3aXUCTy




5. MATPUIIA BIIOBIJTHOCTI IPOT'PAMHUX KOMIIETEHTHOCTEA KOMIIOHEHTAM OCBITHBOI

ITPOI'PAMM
1) Tabnuts BiAMOBIAHOCTI 3araJTbHUX KOMITIETEHTHOCTEH
30 I10
3K 31456 9 110|11(12] 13 | 14 [15(16 |17 |18 |19 (20|21 |22 2 5 7 9110 |11 |12 |13 |14 | 15| 16 | 17
1 + |+ |+ +l+ |+ |+ + |+ |+ |+ ]+ +]+]|+ + + + + +l+ |+ |+ |+ |+ ]+
2 + | + + + + + + + |+ | +
3 4+ + | + R - + + + | + + 1+ +] +
4 +l+|+] + | + + + | + + + + + | +
5 + + + + + 1+ +
6 + i+ + ]+ [+ ]+ |+ ]+ |+ ]+ +]+]|++ + + |+ +
7 + + + | + + | + + | + + + + + + | + + + | +
8 i+ + |+ [+ ][+ |+ H |+ ]+ |+ ]+ ]|+H+ + + +l+ |+ |+ ]+ ]+ +]+]+
9 + |+ |+ + + + +
10 + + + |+ | +
11 + + + | +
12 + + + + + | + | +
13 + | + + + + | +
14 + + | +
15 + + +
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2) Tabnuis BiAMOBIIHOCTI (haxOBUX KOMIIETEHTHOCTEH

30 I10

DK 415]6]7(18[910)11|12| 13| 14 |15]16]17 1819|2021 |22 415 7181911011 12|13 |14 |15]16 | 17
1 + |+ +] + | + + | + + |+ | + + |+ + |+ |+ + |+ |+ ]+ ] +
2 |+ |+ + | + |+ |+ + + |+ | + + | + + |+ |+ + |+ |+ |+ ] +
3 + | + + | + + | + + | + |+ + |+ + |+ |+ | +
4 + | + + |+ |+ + | + + | +
5 + + | +
6 + |+ | + + | +
7 + + | + +

8 + + | + + | + + + | +
9 + + | + + |+ |+ + | + | +
10 + + T | +
11 + |+ + | F

12 + + + + + + | + | +
13 + + | + + + | + + |+ | +
14 o T T T O e T O o O s O R R s + + + | + + | + +
15 + + + + |+ | +
16 + + + | +
17 + +

18 + | + + +

19 + |+
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6. MATPUIIA BABE3IIEYEHHS IPOTPAMHUX PE3YJIBTATIB HABYAHHS BIAITOBIITHUMUA

KOMITIOHEHTAMM OCBITHBOI ITIPOT'PAMHU

30 110
PH 516 10(11]12] 13 | 14 |15]16 |17 1819|2021 |22 4 7181910111213 ][14]|15]16| 17
1 |+ |+ ] ]+ + |+ |+ + + |+ |+ + +
2 + | + + + | + + |+ |+ + + + | +
3 + + + + + |+ |+ + |+ |+ | +
4 + | + + | + + +l+ |+ + |+ |+ +
5 + + | + + + |+ |+ + |+ |+ | + +
6 + + | + + +
7 + |+ |+ | + + +
8 + + + |+ |+ |+ + | + | +
9 + + + + + + | +
10 + + + |+ |+ + | +
11 + | + + | + + | + + | +
12 + + + + + + |+ |+
13 + |+ +
14 + | + + + + |+ | +
15 + + + | + | +
16 + | +
17 + + + | + | +
18 + | + + + + |+ | +
19 + | + + + | +
20 + | +
21 + +
22 + | +
23 + | + +
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