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PEINEH3EHTMN:

3ayBa)KeHHsI Ta BIATYKU Ha MIPOEKT OCBITHHOI MPOTPAMU OJIEPIKAHO BiJI:

1. Komaposcbkuit JImutpo €srenosud, aupekrop TOB “Knayn Bopkc”
(I1Ib, HaykoBuii cTymiHb (32 HAIBHOCTI), HAYKOBE 3BaHHSI (3a HASIBHOCTI), HA3Ba MiIPUEMCTBA 200

2. 3amnopoxens Irop Bikroposuy, nepumii 3actynguk aupexropa 3 IT TOB “IlpatimtiMm”
opranizariii, mocanaa)

3. Bonkosa Haraunis, 3aBimyBauka kadeapH NPUKIAJHOT MATEMAaTHKH Ta IHPOPMAIiHHIX TEXHOIOT1H
HY “Opecbka momiTexHika”;

4. CnsuxkoBa OneHa, 3aBigyBauka kadenpu npukinaanoi matematuku HTY “JlninpoBchka
MoJTiTEXHIKA”.

(mactymnwuii nuct OIl — penensii)



PELEH31A
HA MERIHCUHILIIEAPHY ocBiTHBO-Npodeciiiny nporpamy «lnTenexTyaannnil komn’oTepunii
ANAJI3 AAHHX» nepmoro ((aKasaBpesKoro) pisas BHUIOT 0CBITH 32 CreniaIbHOCTIMH
F1 dlpuxaanna matematuka» 18 F4 «Creremunii anasis Ta nayka npo xani» HTY «XITI»

Pelier3ii0 THATOTORNCHO 32 PE3yIBTATAME 0OTOBOPEHHS NPOrPAMH NPECTABHHKAMH KOMIAHIT
Cloud Works, mo pospoSnse nporpamui mpoayKTH Ta amanitwysi piwenss. [loxana mporpama
pinobpakac axryatsni notpebn ranysi F «ludopmaniiini rexnonoriiv ta 70riKy MDKIRCHANTIHAPHOT
niaroTosky 3a cneniamsHoctsvu F1 «[Ipuknanna maremarikay i F4 «Cncremuuii agania ta nayka npo
nasi», [Tporpama Mae JiTKO OKpEC/ICHY METY, CyHacHy NpeaMeTHy 061acTs i npaKTHIHy CIPSMOBAHICTD,
10 BIANOBI/AE BHMOFaM MArOTOBKH 306yBayiB nepuworo (6akanaspchKoro) pisHs BHIIOT OCBITH.

3MicT NpOrpaMH OPICHTOBAHO HA MOENHAHHS (YHIAMEHTANBROI MaTeMATHYHOI MiAFOTOBKH,
CHCTEMHOTO aHANI3Y, MAIMHHOrO HABYAHHA, iHKEHEpil BCNMKHX NAHHX, MPOCKTHOrO Ta AyankHOIo
HABYaHHA. BiINBO, WO TpOrpaMa He OOMEKYEThCA SaralbHUM BHBUCHHAM iHQOpMaliiHEX
TEXHOTOTIH, & hopMye Hitiche GageHHs IHTENEKTYATLHOTO aHANI3Y AQHMX K MOCAHAHHS MATEMaTHIHAX
Moeneif, AArOPHTMIB, IPOTpaMHOi peastizaiii, CHCTEMHOrO MiAXONY Ta NPuitHATTA pileHsb. Taxuii
MiIXiz € 0cOBAMBO LIHHHUM [UIS CYHacHoro PUHKY fpaiti, e yeninmmil gaxisein Mae po3yMiTH He THIIe
incTpyMenTH oOpobkn jaHMX, @ # TpHpoAy 3anadi, oOMeXeHHs NPEIMETHOI obnacti. pH3HKH
iHTepnperarii pe3y/IbTaTis i BUMOTH [0 RalifiHOCTi pileHb.

[To3ATHBHOT OLIHKN 3aC/IyrOBYE MiKIMCIHNTIHApHicTs Tporpamy. [loenanns cenianbrocted
F1 i F4 nae amory cdopmysati y 3100yBauiB 37aTHICTL NEPEXOIHTH BiJl MATEMATHYHOI NOCTAHOBKH
sa1a4i 70 §i CHCTEMHOI iHTepmperauii Ta nporpamHoi peamizamii. Y mexax obrosoperns 0yno
BIBHAYEHO, 10 CAME TAKa iHTerpais ¢ HaliGinsm 3aTpebysancio y chepax iHTeneKTyaNbHOTO aHatlily
JAHHX, TPOrHO3YBAHHS, KEPYBaHHA, ONTHMilauil, MIATPHMKH TPHAHATTA pilieHb, MOOYA0BK
AHATITHYHHX cepsicis i madposoi Tpanchopmanii opranisauiit.

3 nosuuii poGoTonasuis i CTelKXONAepiB UiHHHM € OPIEHTYBaHHS NPOrpavH Ha peanbii
npodecifini poi, sokpema Data Scientist, Data Engineer, ML Engineer, Bl-anamiTHK, CHCTEMHMI
AHANITHK, PO3POGHHK MPOTPAMHMX NPOAYKTIB. 3aNpononosana MiAroTOBKA Bianosigae notpedi
KoMmaniii T4 OpraHisamiii y Gaxisuax, 1aTHHX NPALIOBATH 3 TOBHUM [HKIOM AHATITHYHOIO PiICHHS:
Bizt 360py it MATOTOBKH JAHHX A0 NOGYAOBH MOJEIEH, ONIMIOBAHHS AKOCTI, Bizyanisauii Pe3YIBTATIE,
BIPOBA/LKEHHA NPOrPAMHOTO 3ae3nevenis Ta KOMYHIKalil BACHOBKIB 3AMOBHKKY.

XO4YHMO BIIIHAYMTH (PAKTHYHY LIHKICTH MPOCKTHOTO Ta NPOGIEMHO-OPIEHTOBAHOIO HABYAHEA,
4 TAKOX MOJCTHBICTH 3a/ydeHHS OasoBHX MIANPHEMCTB A0 BHKOHAHHA peanbux npoekris. s
POGOTOAABIIB BakIMBO, 1MO6 BHIYCKHHKH MaIH JOCBIJl KOMAHAHOI PoGOTH, BOMOALTH CYHACHHMH
MOBAMH TIPOTPAMYBAHHS, IHCTPYMEHTAMH AHANI3Y AanuX, Gasamy JaHHX, XMapHHMH CCPBICAMH T2
BMIZH NOKYMEHTYBAaTH pesyibratd cBoei poboru. [lporpama CTBOPIOE HANENKHI NEPEAYMOBH IUiA
(hopMyBaHHA TAKHX YMiHB.

CygacHi 3ajawi asamizy JAHMX JIeJani 4YacTie BMHMKAIOTE B YMOBaX HCNOBHOTH,
HEBH3HAYEHOCTI, TIyMiB, BHCOKOT posMipHOCTI Ta HeobXizmocti noscHioBaHocTi pesynnraris. Tomy



NOEIHAHHSA MATCMATHYHOI CTPOrOCTi, CHCTEMHOro Gavenns | NPaKTHYHHX HABMYOK [POrpamHOf
peanizauii € BAroMOoI0 NepeBaroio MporpaMH.

MizancunnTinapaa ocsiTHEO-npoeciiina nporpaMa «IHTeNeKTYAIbHIH KOMI IOTepHNI anami3
J@HEX) € aKTYANnLHOIO, JOFIYHO CTPYKTYPOBAHOK 1 TAKOIO, IO BIATIOBIAAE CYYACHHM BHMOram 1o
nizroroeky 3100yBauis Bumol ocBiTH y ranysi inpopmauiitaux rtexmonoriit, IMporpama 3abeanevye
popmypanus (axoBMX KOMIeTEHTHOCTEH | Mae BHCOKMM NOTCHWian aas yenimmbol peasizanii,
Baaxaemo, 1o nporpama Mozke Oy TH PEKOMEHI0BAHHI 10 3aTBEPIKEHHS Ta BIPOBAIKEHHSA B OCBITHIH
mpolec.

Penensent: ,z #@0' f “m: @' &

Tlocana, opranisanis:

IMianuc:



PEUEH3IA
Ha MbkavcumunniHapHy ocsiTHbo-npodeciiHy nporpamy «lHTenexkTyansHuii KOMN LTEPHUN
aHania gaxdvx» nepworo (bakanaspcbKoro) pisHA BULWO| OCBITU 3a cneuiansHocTAMK F1
«MpuknagHa matemartmkar, F4 «CuctemMHuii aHania ta Hayka npo gaxi» ranysi a3Haub F
«lHdopMauiinHi TexHonorii» HauioHansHOro TexHivHoro yHisepcurety «XapKiBCbKUi
NONITeXHIYHUIA IHCTUTYT»

Byno npoaHanisosaHo MixaucumnniHapHy OCBITHbO-NpodeciinnHy nporpamy
«lHTenekTyanbHuih KoMn'lOTEPHMIA aHania aaHux», Lo nepeabavae nigrotoeky 6akanaspis 3a
cneuiansHocTAMKW F1 «MpuknagHa matemaTukar 1a F4 «CyucTteMHMiA aHania Ta HayKa npo aaHi»
ana pobotv y coepl iHpopmauliiHux TexHonoriid, aHanidy AaHux, nporpaMHoi po3pobkw,
CUCTEMHOT aHaNiTUKK Ta MaWKWHHOIo HaBYaHHA.

3 noanuii poboToaasuA Ta CTEKXoNAepa NPorpaMa € akTyanbHo | Takolo, Lo Bignosinae
peanbHuM notpebam cyHacHoro puHky npaul. IT-koMnaxlii, aHaniTuyHi Nigpo3ainy NiANPUEMCTB,
biHaHCOBI yCTAHOBK, TENEKOMYHIKaUiMHI KoMNaHil, MeanuHi i npoMucnoei opraxisauii aeaani
uacTiwe notpebyoTsb daxisuis, AKi 30aTHI HE NULLE BUKOHYBATH TUNOBI NporpamMHi 3aaaHHA, a i
npauloeaTty 3 gasuumu, ByayeaTtv Mogeni, aHanisyBatm HEBUM3HAYeHICTb, CTBOPIOBATH anropuTtMm
NPOrHO3yBaHHA Ta BNPOBagXyBaTh aHaniTuyHi pilueHHA y nporpamMHi NpoayKTn.

MpeactasneHa ONM Mae BaxnuMBy nepesary: BOHa MOeAHYe rMMBOKY MateMaTtuyHy
NiAroTOBKY 3 NPaKTUYHWUMKM HABUYKAMW NPOrpaMyBaHHf, CUCTEMHOro aHaniay ta poboru 3
naHuMu. [nA poboToaaBsLUiB Take NOEAHaHHA € UWIHHUM, OCKINbKYU ¢axiselb 3 aHaniay gaHmx Mae
PO3YMITU HE NMLLE IHCTPYMEHTM, a W MaTeMatmyHy noriky nobyaosu mopenen, obMexeHHA
anropuTMie, AKICTb AaHWX, PU3UKW iHTepnpeTauil pesynbTatie | BMMOrM A0 HapailHOCTI

NPOrpaMHoro PilleHHA,

Mera nporpamm signosigae norpebam KoMnaxii, wo npauyooTs y cepi Data Science,
Business Intelligence, ML Engineering, cucTeMHol aHanitTuky, asTomatnaauii 6isHec-npouecis |
po3pobneHHA HTenekTyansHuxX nporpamMHux npoayktis. Off opieHToBaHa Ha NiAroTOBKY
daxisyis, AKi BONOAITL CYYACHUMWU MaTEMaTMYHUMKU MeTodaMM Ta iHPopmMauinHUMK
TEXHONOTIAMM IHTENEKTYanbHOro NoLwyky, aHaniay, o6pobku i Bidyanisauii aauux, 3o0Kkpema aaHnx
BUMIpDHOBaHb | CNOCTEPEXEHDL, TEKCTIB, CUrHanis i 300paxeHsb.

Mo3UTUBHO OLIHOEMO HAABHICTL ¥ Nporpami gucumnnin, aki 6eanocepesHbo BiANOBIAaKTL
notpebam iHAYCTRil: anropuTMisauia Ta nporpaMyeaHHa, 00’eKTHO-0PIEHTOBAHE NPOrpamMyBaHHA,
CTPYKTYpU aaHux, 6a3m naHnx | 3HaHb, aHania AaHux i 4acoBUX pPAAIB, HEMPOMEpEeXesi cuctemu |
TEXHONOriT, METOAN Ta 3aC00U MALLMHHOIO HaBYaHHA, PO3NOAINEHI Ta napanenoHi 064UCNEHHA,
MaTeMaTUuHe | KOMN'TEPHE MOAENOBAHHA CKNaAHUX CUCTEM, CUCTEMHUIA aHanI3 | NPUAHATTA
pilLeHb.

LlIHHOO € HaABHICTL NPOEKTHOI nigroroekn. Oucuunniin «Mpoekr 1» | «[1poekT 2»,
nepeaanNoMHa npakTuka Tta keanigikauiiHa poboTa CTBOPKKOTL YMOBM AnA Toro, wob
3po06yBaul HE NUWeE 3acBoKOBanNK TeOopeTWYHWIn Martepian, a W 3aCTOCOBYBaNW 3HaHHA A0
KOMnnekcHux 3anad. CaMe A0CBIA BUKOHAHHA NPOEKTIB AO03BONAE BUNYCKHWKAM WBMAWE

apnanTtysaTuca A0 po6oTK B KOMaHAax po3pobku, aHaniTuku abo A0CNiAXKeHb.

Yeary 3acnyrosye i cTpykrypa subipkoBOl 4aCTUHK nporpamu. HaasHIicTe npodinsosarHmnx
NaKkeTiB «/HTenexKTyanbHWin aHania Benukux AaHux», «AHania aaHux B OiaHec-npouecax» Ta
«IHTENEKTYanbHUit aKania Meanko-6ioNorivHuX gaHux» € BaXXNUBOK nepesarol. Takui nigxig
nossonae 3nobysadvam dopmMysatu npodeciiHy TPaeKTopi BiANOBIAHO A0 rany3esux noTpeb:
Big Data, GisHec-aHanituka, iHAHCOBO-pU3MKOBA aHanitmka, MeanyHi gaui, Giocratmcruka,
KOMMN'KOTEPHWIA 3ip, 06pobKa TEKCTIB, aHaNITUKa KNIHIYHWX AaHUX.



MpuAaTHICTL BUNYCKHWKIB A0 NpauesnalutyBaHHA cOOPMyNLOBaHa AOCTATHLO WMPOKO M
peanictTuuHo. 30Kpema, nporpaMa OpIEHTYE BMNYCKHWKIE Ha pobBoty B [T-komnawisx,
inpopMaUiiHO-aHaNITUMHIX NIAPO3AINax NpoMMCNoBKMX | GiHaHCOBMX NIANPUMEMCTB, chepi
OXOPOHW 3A0POB'A, GHEPreTvui, TEenekoMi, arpotexy, AEpPXKaBHWUX AHaNITUUHUX UEeHTPax,
KOHCaNTUHry Ta crapranax. [nA po6oToAaBUiB PENeBaHTHUMK € 3a3HaueHi NpodeciiHi poni:
Data Scientist, Data Engineer, ML Engineer, Bl-aHanituk, cucTemMHuit aHanitmk, nporpamicr,
po3pobHUK NpOrpaMHMX NPOAYKTIB, aAMiHicTpaTop 6a3 aaHux i 3HaHb.

MixaucumnniHapHa OCBITHbO-NPOdeciiHa nporpamMa «IHTeneKkTyanbHWin KoMN'toTepHUi
aHania gaHux» € aKkTyanbHoK, NPaKkTUMHO 3HauvyWol Ta 3mictoeHo 3banaHcosaHow. Bowa
CTBOPIOE HanexHi yMoBW AnA nigrotosky Oakanaspis, 34aTHUX NpauloBatv 3 AaHUMM,
pPO3pOBNATH anropuTMK, CTBOPIOBATH NPOrPaMHi PilLeHHA, 3aCTOCOBYBATH MaLLUHHE HAaBYAHHA
Ta 6paTi y4acTs ¥ peanizauii aHaniTu4HuX i UWGpoBMX NPOEKTIB.

A

PeueH3eHT-cTEKXONAED: 7

3anopoxeub Irop Biktoposuy
Mepwwii 3acTynHUK avpekTopa 3 IT
TOB «[MpaimTiM»
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PEOEH3I51
Ha MEKAMCUHIAIHAPHY ocsiTHLO-npodeciiiny nporpamy
«lnrenextyansumii komn’orepunit ananis 1anux»
neporo (bakasaspeskoro) pinus suuiof ocsity 3a eneniansnocramn F1 «llpukaagua
waremarhiay 4 F4 «Cucremunii ananis ra nayxka npo aaui»
HTY «XII»

Mixancunnainapua  ocsitHbo-npodeciiina nporpama «lHTeneKTYAnbHUA  KoMN'lOTepHM
aHAN3 JaHMX» NEPLIOTO {OakanappcLKoOro) piBHA BHILOT OCBITH «lnTenexTyansuuii Xomn'oTepHHid
AHAN3 NaHMX» BioGpaxkae aKTyanbH notpebu ranysi F «ludpopmaniitni Texwonoriiy ta noriky
MUKAMCUMNAIHAPHOT NIArOTORKH 3a crelianshocTamMu F1 «ITpuxnansa marematukar i F4 «Cucremunit
amanis Ta Hayka npo aawi». [lporpama mae witko OKpecneHy METy, cyuacHy npeametny objnacts i
MPaKTHUHY  CNPAMOBAHICTL, IO  BIANOBINAE BHMOTAM  MIATOTOBKM snobyeavie  nepworo
(Gakanappeskoro) piaHs BHUIOT OCBiTH.

3MiCT mporpaMM OpiEHTOBAHO HA NOEAHAHNS QYHAAMEHTANLHOT MATEMaTHUYHOT NiAFOTOBKH,
CHCTEMHOIO aHANIZY, MALIWHHOIO HABMANHS, iHKEHepiT BEAHKUX JIAHMN. NPOEKTHOTO T4 AY&nLHOro
HABYAHKA, Bamauso, wo nporpaMa He OGMEKYETHCA 3ArafbMM  BHBMCHHSM HpopMaviiumnx
TexHonorid, a dopmye uinicue Gavenns IHTEICKTYANLHOTO  aHANi3y NaHMX AK  NOEAHAHHSA
MATEMATHYHHX MOACACH, ATTOPHTMIB, NPOrPaMHOi peanizauii, CHCTEMHOrO NiAXoMy Ta NPHAHATTA
piwens. Takuit niaxia € 0cobAnBO WiHHAM a8 CYHaCHOr0 PHHKY Mpaili, A€ yeniwnni Gaxiseus mae
POIYMITH He nHwie iHCTPYMeNTH oOpoBku AaHMX, a it npupony sanadi. ofmemeHHs npeamernoi
062aCTI, pU3HKH IHTEPIpETALIT Pe3yALTATIE | BUMOTH 10 HadifiHOCTi pileHs.

CHALHOKO CTOPOHOIO NpOrpamMy € 36aAAHCOBAHICTL MiX (PYHASMEHTABHOIO MAETEMATHYHOK
MATOTOBKOK | CYYACHUMM MPHKNANHHMK TeXHonorismu. Y NPOrpami  HAACHKHO MPEACTABNEHO
HANPAMM MATEMATHYHOrO TR KOMIM'IOTEPHOIO MOJEMIOBAHHA, CTATMCTHYHONO i IHTENEKTYANLHOTO
AHANIZY AAHMX, MAWKWHHOIO HABYAHHA, POGOTH 3 BEAMKHMM T& HEBM3HAMCHUMH AdHMMM, o0podKH
curnanis, 3o0pamens | Tekctosoi indopmauii. Ile CTBOPIOE  OCHOBY A8 (hOopMyBaHHs
KOMINETEHTHOCTER, HEODXIAHMX NS BHKOHANHS CKIAMHKX NPOdeciinmX i NOCAI AHILKMX 30BAaHb.

MosuTueKOT OuilKy 3aciyrorye Mixamcuunainapuicts nporpamu. Noeasanis cnewianshocTed
FI 1 F4 nae smory copmysati y 3106yBauis 32aTHICTE NEPEXOANTH Bil MATEMATHYHOT NOCTAHOBKM
3afia4i 10 Ti cHcTeMHOT iHTeprpeTauii Ta nporpamHoi peanisauii. Xouy BiAzHayMTH, WO came Taka
iHTerpauis € naiGinbw 3aTpeGyBanoio y cepax iHTENEKTYANLHOrO aHanisy AaHMX, MPOrHO3YBAHHS,
KEPYBAHHA, ONTUMI3AUIT, NIATPHMKH NPHAHATTS piltens, NoGYA0RK aHANITHYHHUX cepBicis | unpposoi
‘rpaHchopmanlii opranizauiii.

Ocobaneo BAXKIMBUM € Te, WO NPOrpamMa 3abe3nevye HACTYNHICTS OCBITHIX PiBHIB, aKaneMmiuHy
A0OPOUECHICTh, PO3BATOK AOCHIIMHUBLKOT KyIAbTYpM Ta 3aaTHicTh 3n06yBauiR 10 MOAANLLIONO
HaBYaHHA. 3aNpoNoOHOBaHA CTPYKTYPA OCBITHIX KOMMOHEHTIE CTBOPIOE NMEPEAYMOBH NS CHCTEMHOIO
(opmyeanHs  pesyabTatie  HaBYaHHA:  BIA  QYHAAMEHTAALHMX  MATEMATHYHMX  AMCUMNAIH i
ANrOPUTMIMHOT NIIFOTOBKM J10 CNEWIANIZ0BAHMX KOMTIOHEHTIR 3 aHANIZY JA2HHX, MALIMHHOTO HABYAHHA,
MOUCIOBAHHA CKAAAHHX CHCTCM | NPHHHSTTA PillieHs.



Jouinsinm € Takok nepenbayeHHa HABYAHHA Yepes NPOCKTH, caMocTiliny poboTy, Haykoo-
NPaKTHYHI ceminapn Ta npesenTauio pesynstatin, Taki (GOPMH HABYAHHA AO3BONAOTL NOEAHATH
TeopetHudy raubuiy 3 npakTHuHow Bepudikauicio 3naub. J(ns nepworo (GakanaspchKoro) piBus
BHLLOT OCBITH LE MAE NPUHIMNOBE 3HAYEHHA, OCKIILKK 3200yBadi MOBMHNI He JHLE BIATBOPIOBATH
BIZOMI METOAH. @ H KPUTHYHO OUIHIOBATA IX NPUAATHICTE, KOPEKTHICTS, OOMEXEHHS | MOIKANBOCTI
ajanTaLii 40 HOBMX 3a1ay.

OKpeMo ¢1il MIAKPECAHTH AKTYAALHICTL NIArOTOBKK came B Hanpsmi niarorosku Dakanaspis,
AKI MOIKYTh LIBMAKO BKAKMATHCSH B KOMAHOHY NPOEKTHY poDOTY, ONAHOBYBATH CYUACH] IHCTPYMEHTH
ananiay, 06polKH Ta Rizyanizauii JAHUX | NPOAORKYBATH HABYAHHA HA MaricTepebkomy pishi. Cyuacui
3a0a41 AHANI3Y N8HMX JEAAN YACTIUE BMHWKAKTH B YMOBAX HEMOBHOTH, HEBH3HAYCHOCTI, LIYMIB,
BHCOKOT POZMIPHOCTI T2 HEOOXIAHOCTI NOACHIOBAHOCTI peaynsTaTie. ToMy NOEAHAHHA MATEMATHYHOT

CTPOrOCT, CHCTEMHOI'O GAYEHHA | NPAKTHYHMX HABMYOK NPOrPAMHOI peanizauii € BaroMoio Nepesarow
nporpamu.

3 METOIO NOAANLUIONO BAOCKOHANCHHS NPOrPaMK MOKHA HALATH TaKi PEKOMEHAALT: NOCHANTH
HACKPI3HY NPaKTHUHY CKIAA0BY Hepes KCHCH 3 peanbHux HabOPIB AaHMX. KOMaHAHI NPOEKTH 3
napTHepaMy Ta PerynspHe OHOBACHHA BMGIPKOBHX BNOKIB BIANOBIIHO 10 POIBHTKY XMAPHHUX CEpRicis
i renepatusroro LI LU nponosuiii He SHHXKYOTh 3aranbnoi NO3WTHBHOI OUWIHKM MPOrpamu, a
CHPAMORBAHT H& 1T NOAANLILY BAANTALIIO A0 AMHAMIKH PO3BHTKY IHQOPMAIIAHIUX TEXHONOTIH, Hay Ky
NPO AaHi Ta WTYHHOIO IHTENEKTY.

3aranoMm  MDKIMCUMNIHApHA  ocBiTHeO-npodeciiina  nporpama  «lHTEACKTYANLHHI
KOMA'IOTEpHMIt aHANI3 MAHUX» € AKTYANBHOIO, OTIUHO CTPYKTYPOBAHOIO i TAKOK, WO BiAnosizac
CYMACHMM BMMOTAM 10 mizrotosku 306ysadie nepworo (6axanaspebKoro) PiBHA BHUIOT OCBITH Yy
rany3i inopmauisinmx Texuwonoriit. Iporpama 3a6esneuye dopmyeanns daxosux KommneTenTHOCTEH,
HEOOXIAHMX ANA O3B S3aHHS CKAAAHNX 38184 NPHKAGAHOT MATEMATHKH, CHCTEMHOIO ananizy Ta HaykH
fPO AaHI, | MaE BHCOKMil NOTEHLAN ANA yCrilHoi peanizauii va kadeapi KOMN IOTEPHOT MATEMATHKH i
awanizy aawnx HTY «XIly». Tlporpama moxe OyTH PeKOMEHIOBAHMH N0 3ATBCPKCHHA Ta
BNPOBALKEHHA 8 OCBITHIH npouec,

PeuensenT: Haraniz BOJIKOBA

Mocaaa, oprawxizauia: 3aiaysauka KadeaApH NPHKNANHOT MATEMATHKH Ta iHdOpMaLiTiHKX
TexHonoriii Hap4aibHO-HaYKOBOrO IHCTHTYTY KOMIIOTEPHHX CHCTEM
l-lauionanydro yHisepcuTery «OnecbKa nojiTexHikay
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PEUEH3ISA
H3 MKAMCUMNNIHBPHY 0CBITHbO-NpodeciiHy nporpamy «lHTeneKkTyanesHU KOMN IO TEPHUIA
aHanis gannx» nepworo (6akanaBpCbKoro) PiBHA BULLOT OCBITH 38 CNELIBNbHOCTAMU
F1 «MpuknagHa maremarukan, F4 «CucreMHnii aHanis Ta Hayka npo Aadin ranysi 3HaHb
F «Incopmauiiini TexHonoriinm HauioHanbHOro TEXHIYHOIO YHIBEPCUTETY
«XapkKiscbKui noniTeXHiYHWMA iIHCTUTYT?

Peuexsiro nigroTosneHo 33 pesyneTaTaMy 03HAMOMABHHA 3 MDKAUCUMNAIHAPHOK
OCBITHbO-NPOMECIAHO NPOrPamMord «IHTeNeKTYaNbHMII KOMN'IOTEPHUIA @HaNI3 AaHUX”, WO
peanisyeTbca Ha nepwomy (6akanaspcbkomy) piBHI BUWOT ocBiTKU 38 cneyiansHoctamu F1
«Mpuknagnwa maremaTuka» 1a F4 «Cucremuuit anania ta Hayka npo gasin. CTpyktypa
nporpamu € noriydow Ta 36anancosanolo. 3aransHuin obcar ONM cradoeuTs 240 kpeauTis
EKTC, 3 sakux 180 kpeguTtie eigeeaeHo Ha oBos'siskosi komnoHeHTwn, @ 60 kpeguTis — Ha
BUBIpKOBI KOMNOHEHTU.

MNpeacTasneda ocBiTHbO-NpodeciiHa Nporpama e akTyanbHo Ta BiANDBIAGE CyYacHUM
TEeHAGHUIAM pO3BUTKY ranysi IHhopmauinHux TEXHONOri, NPUKNAAHOI MaTemMaTuky,
CUCTEMHOrO aHanisy, Haykv npo fAaHi, M3lWWHHOIO HaBUaHHA Ta WTYYHOrQ iHTENeKTY. ii
MKAUCUMNNIHEPHWMIA XapakTep € UiIKOM 06rpYHTOBaHWMM, OCKINbKM CyuacHi 3agadi aHanisy
AaHuX noTpebylnTh OAHOYACHOrD BONOAIHHA MAaTEMaTUUHWM anapatom, anropuTMIYHUM
MUWUCNEHHAM, METOAaMKW CUMCTEMHOro  aHanisy, TEeXHONOTiSMW NPOrpaMmyBaHHs Ta
NPaKTUYHUMKU HABUYKaMKU POBOTH 3 AaHUMU PI3HOT NPUPOAN.

MeTta nporpamu chopmynboBaHa KOPEKTHO | BIANOBIAZE NEPLIOMY DIBHIO BAWDT OCBITH.
BoHa nepepBavae niaroToBky (axiByie y ranysi npuknaaHoi MaTeMaTWKW, CUCTEMHOrQ
aHanisy Ta Hayku npo paadi, 3aatHux GopmynioBaTtv, Po3B'A3YBATM W y3aranbHIOBaTH
NPakTuyHi  33pavi NpodeciitHol  AIANBHOCTI 3 BUKOPUCTAHHAM  DyHOGMEHTaNbHUX |
CNEUiaNbHUX METOAIE MaTEMaTUUHMX | KOMN IOTEPHUX HaYK, PO3poBASTU MaTemMaTuuHi

MOAEN M 8NrOpUTMK, CTBOPHIBATU T3 BKCNNYATYBaTH BiANOBIAHE NporpamMHe 3a6esneyeHHs.

MNo3uTtueHow pucoto ONMM e i YiTka opieHTalis Ha NpegMeTHY 0BNaCTL IHTENeKTYaNnbHoro
aHanisy gaHux. Y nporpami BU3HavyeHo, Wo o6 eEKTOM BMBYEHHA E MaTeMaTUYHi MeToau Ta
iHpopmauiini  TexHonorii aHanisy pgaHux y 3apavax MOQENOBaHHA, MPOrHO3yBaHHS,
NPOEKTYBAHHA, KEPYBAHHA Ta NPUAHATTA PilleHDb WOAO CKNaAHUX CUCTEM PI3HDI NpUpoaW.
Taka nocTtaHoBka BIANOBIAAE cydacHomy GaueHHlo nigroToBku Gakanaspis y cdepi Data
Science, Ae BaXNWMBO HE /NWWE 33CTOCOBYBATU NPOrpamMHi iHCTPYMEHTH, @ W PO3ymiTi
MaTtemaTuuHi 3acagy 06pobku, aHanisy Ta iHTepnpeTauil 4aHux.

CunbHOW CTOpoHOIO nporpamMu € QyHAaMeHTanbHa mMaremaTuuHa nigroroeka. flo
060B'A3KOBUX KOMMOHEHTIB BKIIOYEHO MaTeMaTUYHWUIA aHanis, aHaniTUUHy reoMeTpil,
niHiny anrebpy, Teopitd WMOBIPHOCTER, MaTemaTuyHy CTAaTUCTUKY, 4YUCENbHI MeToawm,
avdeperyiansti PiBHAHHA, GYHKUIOHaNLHWI axanis, MeToau onTumisauii, MaTemMaTUuyHy
Noriky Ta AWCKPETHY maTtemaTwky. Takuit HabBip aucumnniv dopmye HeoBxigwy 6asy ans
noaanbuworo BWBHEHHA CUCTEMHOrO adanisy, MaWWHHOrO0 HaBYaHHR, MOAENBAHHS
CKNSAHUX CUCTEM Ta IHTENEKTYaNbHOro aHanisy AaHux.

He MeHWw BaxXnuBuM € NPOrpaMmHoO-aNropuTmiunuin 6nok. Y nporpami nepeaBayexo
anropuTmisauyilo Ta nporpamyeadHs, 06'EXTHO-OPIEHTOBAHE NPOrpamMyBaHHs, Teopio i
NPOEKTYBAHHA aAropuTMIB, OpraHilauilo 633 AaHux i 3HaHb, Po3noginedi Ta napanensHi
06UMCNEHHR, @ TAKOX AUCUMNAIHK, NOB'A33HI 3 aHani3oM AaHWX, YacoBUMMM paaamm,
HEMPOMEPEXXEBMMU TEXHONMOMAMY Ta METOAEMMU MalUMHHOIO HaByaHHa. Le 3abe3neuye
HANEXHWIA 3B'A30K MiDK MaTEMaTUYHOK NIArOTOBKOK Ta NPaKTUYHOIO peanizaulen Moaenemn
Yy NPOrpamMHux CUCTeMax.

MO3UTUBHO CNIA OUIHATH HAABHICTL NPOGINLOBAHUX NakeTiB BUBIPKOBMX KOMNOHEHTIB.
30Kpema, nporpama nNponoHye 6/10KU «IHTENEKTYaNbHUIA aHaNi3 BEAMKWX AaHWUX», «AHanis
AaHux B GizHec-npouecax» Ta «IHTeNeKTyanbHUin aHanis Meanko-6ioNoriuHmMx aanux». Taka



CTpyKTypa Ao3sonne 3poBysavam o6upaTtv cneuianizauilo  BIANOBIAHO A0  BAACHWX
npodeciitnux iHTepecis | notpef puHky npaui. BogHouac yci 6nokv 36epiralote CrinkHy
METOAONOrYHY OCHOBY — aHania AaHWX, MatemMaTvuHe MOAENOBaHHS, anropuTmiuHe
MUCAIBHHA | NpOrpamyy peanizayilo.

ONM mae BMpasHy NPaKkTUUYHY CNPSMOBAHICTL. Y nporpami nepeabayeHo BUKOHAHHA
NPOEKTIB, NEPEAAUNNCMHY NPaKTUKY, NYBNiYHUIA 3axuCT kBanidikauiiiHol poboTur, a Takox
NPOEKTHO-0PIEHTOBAaHE HaB4YaHHA 3a niaxoaamu CDIO. Le € Baxnueum ana BakanaBpCbKoro
piBHA, OCKiNbKK 3aBe3nedye NOCTYNOBUIA NEPEXIA BiA 3aCBOEHHA TEOPETUMHUX ANCUMINIH A0
BMKOHaHHA KOMNNEKCHUX NPAKTUUHUX 3aBAaHb.

Mporpamui KOMNETEHTHOCTI Ta PE3YNLTATX HABYAHHA 3aranom BigNOBIAaKTL 3aABNEHIA
MeTi nporpamy. BoHW 0XONNKK0TL 34aTHICTL 40 MaTEMaTUYHOIO MOAE/IIOBAHHS, CUCTEMHOMO
ananizy, dopmanizauii 3apnay, pPo3pobNeHHA aNropuTMIB, NPOEKTYBAHHA NPOrpamHoro
3aBeaneuenHn, poBoTu 3 6azamu AaHWX, 3aCTOCYBAHHA MALWMWHHOIO H3BYUAHHA, aHanisy
LaHUX, CUrHanie | 306paxeHsb, a TAKOX KOMaHAHO! poboTtu Ta npodecitHoi KoMyHikauji.

Pa3zom i3 3aranbHOK0 NO3UTUBHOKO OLIHKOK A0UINLHO BUCIOBUTYU KiNbKa pekomMeHraauin
WOAO NOAANbWOro  BAOCKOHAaNeHHs nporpamu. [o-nepwe, BGaxano yHidikysaTu
TEPMIHONOrio B OKpeMUx GpparMeHdTax onucy NporpamMu, 30KPema Woao MoBM BUKNAAaHHA
Ta (OpMyNIOBaHHA OKPEMWMX PEe3yNbTaTiB HasuyaHHA. Le niagBuwMTL HOPMaTMBHY ©
peaaxuiity AKICTe AoKymeHTa. Mo-apyre, BapTo NOCUAMTK ONKUC NPaKTUHHOI B3aemogii i3
30BHIWHIMK CTeKkxongepaMmu: yuyacTe poboToaaBuis y fopmyBaHHi NPOEKTHUX 38BAaHb,
NPOBEAEHHI roCTbOBMX NEKLUi, OpraHisauil npakTuk, ouiHBaHHI KeanidikauitHux pobiT i
PEeB'I0 CTYAEHTCEKUX MPOEKTIB. 333HaueHi pekoMeHaauii MaloTb KOHCTPYKTUBHWIA XapakTep |
HE 3HWKYHOTb 3aranbHoil NO3MTUBHOI OWIHKK Nporpamu.

Jaranom MDKAMCUMNAIHBPHa OCBITHLO-NpodeciiHia nporpama  «IHTenekTyanbHun
KOMN'IOTEPHUIA aHanis AaHux» € akTyanbHow, 3MICTOBHO UINICHOK Ta METOAWYHO
o6rpyHToBaHoio. BoHa BIANOBIAGE CyyacHUM BUMOram [0 NIArOTOBKM Gakanaspis y ranysi
inhopmauiiHux TexHonorii, 3abBe3nevye NOEAHAHHS (ByHASGMEHTANbHOT MaTeMaTUUHO!
NiArOTOBKW, CMCTEMHOrO aHanisy, NporpamyBaHHs, MalWHHOIDO HaBYaHHA Ta NPakTU4HO!
poboTy 3 AaHUMKU.

OcsiTHbO-Npodeciitta nporpama «lHTeNeKTyansbHUini KOMN IOTEPHUIA aHanis AaHux»

MOXKe BYTWU PEKOMEHAOBAHWIA A0 33TBEPXKEHHA Ta BNPOBafKEHHA B OCBITHIA npouec HTY
wXin.

3aBigyBavuka kad. npUKAaAHOI MATEeMATHKH

HanioHanbHOro TeXHIYHOTO YHiBEpCHTETY

«/IninpoBceKa nosiTexHikay», A.1.H,, npodecop 2 44%" Onena C/IBUXKKOBA

Mignwe —L
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HEPE/IMOBA

CtBOpeHHs MDKIUCIUTUTIHAPHOT OCBITHBO-TIpO(ECIHOT porpaMu
«|HTEeNeKTyalbHU KOMIT'IOTEpHUM aHam3 JaHux» 3a cremansHocTsMu F1, F4
00YMOBJICHO HEOOX1HICTIO MIATOTOBKH BUCOKOKBaTi(h1KOBAaHUX KaJApiB 3 iH(hopMamiiHuX
TEXHOJIOTiii BEeJMKHX JAHMX Ha OCHOBI MOEIHAHHS TITUOOKOI MaTeMaTUYHOI MIATOTOBKH
I10J10 PO3POOKH 1 3aCTOCYBaHHS MOJIeNiel 1 METO/IIB MAITMHHOT'O HaBYaHHS 1 mpodiIbHOT
npodeciiHOl MIATOTOBKU 3 CHCTEMHHUX METOIB 1HXKEHEepii BEIMKUX JaHHUX 1 3a0e3rnedye
KOHKpETH3aIil0 00’€KTy BHMBUEHHS Ta AISUIBHOCTI 1 TEOPETUYHOIO 3MICTY MPEAMETHOI
oOxacrti 3a cnemianpHicTio F1, a came, MmareMaTnyHi 3acajy aHaji3y JaHUX Ta MAIIUHHOTO
HaBYaHHs 1 MaTeMaTuyHe 3a0e3neueHHs iHpopmamiiiaux komm'rorepaux cuctem (F1) mms
MIPOTHO3YBAaHHS, KEPYBaHHS 1 MPUUHATTSA pIMIEHb y CKIAQJHUX CHCTEMaxX B YMOBax
HEBH3HAYCHOCTI, HEIIOBHOTHU Ta HewiTKOCTI daHux (F4).

Bianosizae BuMoram BHUIIO1 OCBITH Mepioro (0akaiaBpChbKOT0) piBHS BUIIOI OCBITH
MI0JI0 MDKJIMCHHUIUTIHAPDHUX OCBITHIX MPOTpaM 3TIHO 31 CTaHAapTaMy CHEIlaJbHOCTEH
rany3i 3HaHb F «IHpopmamiitni Ttexuosorii» F1 «lIpuknagna wmarematukay,
3aTBEPKEHOTO Ta BBEJECHOTO B Jif0 Haka3oM MiHicTepCTBa OCBITH 1 HAyKu YKpaiHU Bij
13.11.2018 p. No1242 Tta F4 «CuctemHuii aHaii3 Ta HayKa Ipo JaHi», 3aTBEPKEHOTO Ta
BBEJICHOTO B [0 Haka3oM MiHicTepcTBa OCBITH 1 Hayku Ykpainu Bim 13.11.2018 p.
Nel245

Po3pobieno po0Oo4or0 Trpymnorw  MDKAMCIUIUIIHAPHOT  OCBITHRO-TIPOQeCiiHOL
nporpamu  «IHTeNEKTyalbHUI KOMII'IOTEPHUI aHalll3 JaHHX» HABYAIbHO-HAYKOBOTO
IHCTUTYTY KOMIT'IOTEpHUX HayK Ta I1HQopMauiiHux TexHojorid HamonansHoro
TEXHIYHOT'O YHIBEPCUTETY «XapKIBChKHUM MOMITEXHIYHUNA IHCTUTYT» y CKJIal:

IIani rapaHT OCBiTHBOI IPOrpaMu

AXIE3EP Onena bopucisHa KaHAUAAT TEXHIYHUX  HAyK, JOIIEHT,
3aBiyBauka Kadeapu  KOMIT IOTEPHOI
MaTeMaTUKH 1 aHATI3y JaHUX

Ynenn podouoi rpynu OIT

3. €JIbBUAHIHOB [Imutpo bopucosuu KaHAUAAT TEXHIYHUX HAyK, JOIICHT,
JIOLIEHT kadenpu KOMIT FOTEPHOI
MaTEMAaTHKH 1 aHaITi3y JaHUX

4. KOCTIOK Ornbsra Bacunisaa KaHAUAAT TEXHIYHUX HAyK, JOIEHT,
JIOLIEHT Kkadenpu KOMIIT FOTEPHOT
MaTEMaTHKH 1 aHaITi3y JaHUX

5. [IOT'OPEJIOB Cranicnas BiktopoBud | 7okTOp  (pi3UKO-MaTeMaTUYHUX  HayK,
podecop, npodecop Kadeapu
KOMIT'IOTEpHOT MaTeMaTHKd 1 aHajli3zy
JTaHUX




3. IPO®LIb MIKJIUCIUIIJITHAPHOI OCBITHBO-TIPO®ECIMHOI
MPOTPAMMU «IHTEJEKTYAJIBHUU KOMIT’FOTEPHUI AHAJII3 JAHUX» 3A
CHELUAJBHOCTSIMU F1 «(IIPUKJIATHA MATEMATHKA»,

F4 «CUCTEMHHUM AHAJII3 TA HAYKA ITPO JAHI»

1 — 3araabna indopmanis

IloBHa Ha3Ba BUILOTO HarmionanbHuii TeXHIYHUM YHIBEpCUTET «XapKiBChbKUI
HABYAJIBHOI0 3aKJIAy Ta MOJIITEXHIYHUN THCTUTYT
CTPYKTYPHOIO MiAPO3iy HaBuanbHo-HaykoBuii iHCTUTYT KOMII'IOTEepHUX HayK Ta

iHopMaIIHHUX TEXHOJIOT1H
Kadenpa koM’ rorepHOi MaTeMaTHKH 1 aHAITI3Y TaHUX

Cryninb BH1IOI OCBiTH Ta bakanasp

Ha3Ba KBaidikanii bakanaBp 3 iHTEIEKTYalIbHOIO KOMIT IOTEPHOTO aHalli3y JaHUX
MOBOI0 OpHTiHATY

Odiuiitna Ha3Ba MixaucuuIIiHapHa OCBITHbO-TIpodeciiiHa mporpama
OCBIiTHBOI MpOrpamMu «IHTEeNneKTyanbHUI KOMIT IOTEPHUM aHaJI3 JaHUX»
Tun guniomy ta o0csr Jluriom GakanaBpa, OJJUHUYHHM,

OCBIiTHBOI MpOrpamMu 240 xpenutiB €EKTC, 3 poxu 10 micsmis

HasiBHicTb akpeanTanii He akpeauroBana (mmanoBa akpeauraris y 2029 porii)
Huxa / piBenb HPK VYxkpainu — 6 piens, QF-EHEA — nepmmit nuk,

EQF-LLL — 6 piBenn

IMepexymoBu [ToBHa 3aranbHa cepe/iHs OCBiTa; OCBITHIM CTYMiHb MOJIOJIIOTO OakaaBpa;
OCBITHBO-TIPO(eCiHMIA CTYIIHBL (PaXOBOI0 MOJIOJIIOTO OaKaiaBpa;
OCBITHBO-KBaJTi(hiKaIIMHUHI PiBEHb MOJIOJIIOTO CIIEIialIicTa.

Moga(u) BUKJIaJaHHSA Vkpaincbka MoBa / aHTJTiChKa

Tepmin aii ocBiTHBOI BinnosigHo 10 TepMiHy Aii cepTH(iKaTy PO aKpeAUTALIIO.
nporpamu [epernsaaeThCst Ta OHOBIIIOETHCS IOPIYHO

Mocnnanns Ha Intepuer- http://web.kpi.kharkov.ua/lkmmm/uk/

ajpecy NOCTiliHOro http://blogs.kpi.kharkov.ua/v2/nv/

PO3MillleHHS onmucy
OCBITHBLOI MPOrpamMu



http://web.kpi.kharkov.ua/kmmm/uk/
http://blogs.kpi.kharkov.ua/v2/nv/

2 — Meta oCBiTHBOI IporpamMu

3abe3neunTy MiAroToBKY (haxiBIiB y raiysi mpuKiIagHOl MaTeMaTUKH, CHCTEMHOTO aHAJi3y Ta HAYKH
po JaHi, 37aTHUX (OpPMYIIOBaTH, pPO3B’A3yBaTW W y3arajJbHIOBaTH MPAKTUYHI 3ajadi y CBOIH
npodeciifHiil TiSUTBHOCTI 3 BUKOPUCTAHHAM (DYHIAMEHTAIBHUX 1 CIIeHiaTbHUX METOJIIB MAaTEMAaTUYHUX
1 KOMIT'FOTEPHHX HAyK Ta CHUCTEMHOTO aHalli3y, pO3poOJIATH MaTeMaTH4HI MOZCN ¥ alropuTMH,
CTBOPIOBATH M €KCILTyaTyBaTH BiJNOBiIHE mporpaMue 3a0e3nedenHs. OCBITHS mporpaMa crpsiMoBaHa
Ha MIAroTOBKY (haxiBIliB, IO BOJOIFOTh CyYaCHUMHU MAaTeMAaTHYHUMH METOJaMu W iH(opMaIiiHuMu
TEXHOJIOTISIMU 1HTEJIEKTYaJbHOTO IMOIIYKY, aHaii3y, oOpoOku il Bisyamizamii JaHWX, 30KpeMa JaHHUX
BHMIPIOBaHb 1 CIIOCTEPEKECHb, TEKCTIB, CHUTHATIB 1 300pakeHb 3 METOK BHJIOOYBaHHS 3HaHb,
MIPOTHO3YBaHHS, KEPYBaHHS i PUIHATTS PIIICHb.

3 — XapakKkTepHCTHKA OCBITHHOI MporpamMu

IIpexmeTna
o0JiacTh (ranysp
3HAHD,
crneniajJbHiCTD)

lany3p 3nane:  F [Hpopmaniiini TexHOIOTi1
CneuniansHocti: F1 [puknagna matemaTHka,
F4 Cucremuwmii aHaii3 Ta HayKa 1po JaHi

O06’ekT BUBYEHHSI: MATEMAaTHYHI METOIU Ta 1HGOpMAIIiiiHI TEXHOJIOTIi
IHTEJIEKTYAIbHOTO aHAITi3y JaHHUX B 337a4aX MOJICITIOBaHHS,
MIPOTHO3YBaHHS, IPOEKTYBAHHS, KEPYBAHHS Ta NPUNUHATTS PillICHb
CTOCOBHO CKJIQJIHUX CHUCTEM Pi3HOT IPUPOIH.

Iisti HaBYaHHS: TMiAroTOBKA (DaxiBIliB, 3[aTHUX PO3POOIIATH i
3aCTOCOBYBAaTH MaTeMaTU4YHI METOIH Ta iHPOPMAaLIHHI TEXHOJIOTII aHAII3Y
JAHUX 3 3aCTOCYBAHHSM LITYYHOTO IHTEJIEKTY 1 CUCTEMHOI0 MiAXOY s
BUPILIEHHS CKJIAHUX IIPOOJIeM y pi3HUX cepax AisIbHOCTI

Teopernunmii 3MicT npeaMeTHOI 00J1aCTi: 1HTENEKTYaIbHHUH MOIIYK,
aHai3, 00poOKa ¥ Bizyasizallisi JaHUX 3 METOI0 BU00YBaHHS 3HAHb,
MO/IEJIIOBAHHS, IPOTHO3YBaHHSI, KEPYBAHHS 1 TPUUHATTS pillIeHb.

MeTtoau, METOAMKH Ta TEXHOJIOTiI: CydacHI METOIU MaTEMAaTUYHOTO
MO/IEJIIOBAaHHS, CTATUCTUYHI METOH, METOAN MAIIMHHOTO HAaBYaHHS,
cy4acHi iH(popMaIiiiHi TEXHOJIOT1i IPOrpaMyBaHHS.

IncTpymMeHTH Ta 00JaJHAHHA: KOMIT'IOTEPHI CHCTEMHM 1 MeEpexi,
crieriajgi3oBaHe MporpaMHe 3a0e3MmeYeHHsI.

Opienranis
OCBITHBLOI MPOrpamMu

MixaucumIIiHapHa OCBITHbO-TIpo(eciiiHa mporpama 3 Opi€HTaLi€0 Ha
pOo3p0o0Ky 1 3aCTOCYBaHHSI MATEMAaTHYHUX METO/IiB, AITOPUTMIB Ta
MIPOrpaMHHUX MPOYKTIB.

[Ipodeciitna copsiMoBaHICTh — pO3pPOOKAa MATEeMAaTUYHUX METO/IIB,
MOJIEJICH, aJITOPUTMIB 1 TIPOrPaMHOTO 3a0e3MedYeHHs I aHalli3y JaHMX,
MPOIIECiB, TEKCTIB, CUTHAIIB 1 300pakeHb, MOJICIIIOBAHHS, IPOTHO3YBaHH:
Ta NPUNAHATTS pillIEHb, MONIYKY 1 BUA0OYBAaHHS 3HAHb




OcHoBHMI (pOKYC
OCBITHBOI IpOrpamMu
Ta cneniaJizamii

bazoBa Buma ocsita nepuoro (6akaaaBpchKoro piBHs) B ramysi F
[ndopmariitai TexHomorii 3a cnemianbHocTsIMU F1 «IIpuknagHa
MaTemaTukay, F4 «CucreMHui aHai3 Ta HayKa Mpo AaHi» y IpeAMeTHIH
00J1aCTi IHTEJIEKTYIbHOTO aHAJII3Yy JIAHUX Pi3HOT PUPOIH.

KitouoBi crnoBa: aHami3 JaHWX, BENHMKI JaHi, BUJAOOYBAaHHS 3HaHb,
MaTeMaTHYHE MOJICIIOBAHHS, MAlIMHHE HaBYAaHHS, 0OpoOKa CHTHATIB Ta
300pakeHb, pO3Mi3HaBaHHSA O00pa3iB, CHCTEMHHMH aHami3, MTYYHHH 1
OOYHCITFOBAIBHUI 1HTEIICKT.

Oco0auBocTi
nporpamMmm

[IpoekTHO-OpieHTOBaHA MpodeciiiHa mporpama 3a craHaapTaMu
MikHapoaHoi iHimiaTuBu CDIO. [IpoekTHe HaBUaHHS Ha OCHOBI
MOCTIIOBHOCTI BUKOHAHHSI IHTETPOBAaHUX HaBYAIBHUX 1 PEaTbHUX
poekTiB. /lyanpHe HaBUaHHS Ha 0a30BHX IMIANPUEMCTBAX — MPOBigHUX IT-
KoMIIaHisx. [HauBigyasti3aiis HaBYaHHS 3 OpiEHTAIlI€I0 Ha 3700yBaya.

Buxnaganus psny HaBYaIbHHUX AUCLUUILIIH aHTTIHCHKOI0 MOBOIO.

4— le/l)laTHiCTb Bl/IlIyCKHI/IKiB A0 MpaneBJallITYyBaHHA Ta MOJAJbIINOI0 HABYAHHH

IIpugatnicTs 10
NnpaueBJIaAlITYBaH
HS

Bunyckauku MOXKyTh npaneBnamryBarucs B [T komnanisx, iHdpopmariiino-
AQHANITUYHUX MiJIPO3JiIaX MPOMHUCIOBUX 1 (PIHAHCOBUX MIAMPUEMCTB, Y
cdepi OXOPOHHM 3IO0POB’S, E€HEPreTUIli, TEIEKOMi, arpoTexy, IepKaBHHUX
AQHANITUYHUX LIEHTPaX, KOHCANTHUHTY Ta crapramax. TumoBi mpodeciiini
poJi: MaTeMaTuK (TIpUKJIaHa MaTeMaTuKa), (paxiBens 3 aHamizy nanux (Data
Scientist), inxenep nanux (Data Engineer), iHkeHep MallMHHOTO HaBYaHHS
(ML Engineer), Bl-ananiTuk, CHCTEeMHUH aHAIITHK, PO3POOHUK MPOTPaMHHX
NPOAYKTIB, aAMiHicTparop 0a3 JaHUX, JOCIIJHUK/ACUCTEHT Yy HAayKOBHX
yCTaHOBAX.

[Tpodeciiini MOKITUBOCTI BUITYCKHUKIB (B1AMOBiTHO 10 Kinacudikaropa
npodeciit 1K 003:2010).

212 — ITpodecioHanu B raiy3i MaTeMaTHKH 1 CTATUCTHKY:

2121.2 — Marematuku (IpUKJIa{HA MaTEMAaTHKa), MATEMaTHKU -aHATIITHKH 3
JOCTIPKEHHS OTepallii;

213 — I[Ipodecionany B ramy3i 00UHCICHb (KOMIT FOTepHU3aIllii),

2122 — IIpodecionanu B ramysi ctaTucTHKY, 2132 — [Ipodecionanu B ramysi
nporpamyBaHHs, 2132.2 — Po3poOHUKHN KOMIT IOTEPHHUX IPOTrpam.

3121 — daxisens 3 iHGOpMAIIHHUX TEXHOJIOTIH.

3121 — daxiBemnb 3 po3pOOJIECHHS KOMIT FOTEPHUX MTPOrpaM Ta MPOTrPAMHOTO
3a0e3neueHHs.

[lepBuHHI mocanu: MaTeMmaTWK (NpHUKJIaJHAa MaTeMaTuka), (axiBeup 3
aHaJi3y JlaHUX, CHCTEMHHMH aHAJITHK, IPOrpaMicT, pO3pOOHUK MPOTrpaMHUX
MIPOJIYKTIiB, PO3POOHUK Ta afMiHICTpaTOp 0a3 TaHMUX 1 3HAHB.

IMopanapuie HABYAHHSA

MoOXIIUBICTh ~ TPOJOBXKEHHS  OCBITM  Ha  HACTYMHOMY  JpYromy
(MarictepcbkoMy) PpiBHI BHUIIOi OCBITHM 3a BIAMOBIIHUMH OCBITHBO-
npodeciiiHuMu a00 OCBITHbO-HAYKOBUMH IPOTPaMaMH.
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MO>XIIUBICTh TICISIAMIUIOMHOT OCBITH JUIsl OTpUMaHHsA TpodeciiHol

KBamidikamii 3a BiAMOBIAHUMHU TPOGECIHHUMHU CTaHAAPTAMH, HAOYTTA
JIOJIATKOBUX KBaiikalliid B CHCTEMI OCBITH JOPOCIUX TOIIIO.

5 — BukjagaHHd Ta OMIHIOBAHHSA

Bukiaaganug ta
HABYAHHSA

Jlexuii, mabopaTopHi Ta MPAKTUYHI 3aHATTS, HAYKOBO-TIPAaKTUYHI CEMIHAPH,
BUKOHAHHS HaBYAJLHUX Ta PEabHUX IPOEKTIB (HaBUAHHS Ha TPOEKTAX),
npoOJIeMHO-OpPIEHTOBaHE  HABYAHHA 1  HABYAHHSA 332  3alUTaMH,
CTY/ZICHTOLICHTPOBAaHE HAaBYaHHS, JyaJlbHE HABUYaHHS, JWCTAHIIHE Ta
smimane HapuaHHs B cucremi Office 365, camocrtiiina pobota i
caMOHaBYaHHs, ITPAKTHKA, IMArOTOBKA KBaMi(iKamiitHoi poOOTH.

OuiHoBaHHA

[Torounuii Ta MiACYMKOBHI KOHTPOJIb 3HAHb (ONUTYBaHHS, KOHTPOJIbHI U
IHAMBIya bHI 3aBJaHHS, TECTYBaHHS TOIIO), 3aJiKM ¥ ek3amMeHH (YCHI Ta
MMCHMOBI), 3aXHMCT HABYAJIBHHUX 1 PEATbHUX IPOEKTIB 13 IMPE3CHTAIIIEI0,
nyOJIiYHAN 3aXHUCT KBamidikamiitHoi poOoTH.

OruiHIOBaHHS HAaBUAJIbHUX JOCATHEHb CTYICHTIB 3IIACHIOEThCS 32
HAI[IOHAJILHOKO IIKaJIOK (BIAMIHHO, J00pe, 3aJ0BLILHO, HE3aI0BLIBHO;
3apaxoBaHO, He3apaxoBaHo); 100-6anpHo0 miKanow Ta mkanow €KTC (A,
B,C,D, E, FX, F).

6 — IIporpamHi KOMIEeTEeHTHOCTI

InTerpajbHa
KOMIIETeHTHICTh

3MaTHICTH PO3B’A3yBaTH CKJIAQJIHI CIEMIai30BaHl 3ajadl 1 MpaKTHYHI
npobjaeMH NpUKIaJHOI MaTeMaTHKH 1 CUCTEMHOIO aHaji3zy y mpodeciiHii
JisIbHOCTI abo y Tpoleci HaByaHHSA, IO Mepeadadae 3acTOCYBAHHS
MaTeMaTHYHUX TEOpPii, METO/IB, AITOPUTMIB, IHPOPMALIIHHIX TEXHOJOTIH 1
CHEI[IaI30BaHOI0  IPOrpaMHOro  3a0e3NeyYeHHs 1 XapaKTepU3yeThCs
KOMIIJIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB.

3araabHi
KOMIIETEHTHOCTI
(BU3HAYEHI
CTAHJAAPTAMM BHMIIOL
oCBiTH
crneniajbHOCTEN)

3K 1. 3naTHICTh yUUTHCS 1 OBOJIOJIIBATH CYYaCHUMHU 3HAHHSAMH.
3K 2. 3naTHiCTh 3aCTOCOBYBATH 3HAHHS y TIPAKTUYHUX CHTYAIIisIX.
3K 3. 3patHicTh reHepyBaTH HOBI i/1€1 (KpeaTHUBHICTB).

3K 4. 3naTHICTh OyTH KPUTUYHUM 1 CAMOKPUTUYHUM.

3K 5. 3naTHicTh MpOBECHHS JOCHTIKEHb Ha BiAMOBIAHOMY PiBHI.
3K 6. 3naTHICTh 0 a0CTPAKTHOTO MUCIIEHHS, aHATI3Y 1 CHHTE3Y.

3K 7. 3patHicTb 10 nomyky, o0po0iaeHHs it aHanizy iHpopmalii 3 pi3HUX
TDKEpell.

3K 8. 3naHHs Ta po3yMiHHS MPEAMETHOI 00JIaCTi Ta pO3yMiHHS IpodeciiHol
JUISITBHOCTI.

3K 9. 3naTHicTh CIUIKYBAaTHCS 3 MIPEACTaBHUKAMHU 1HIIUX MPOQeCcifHUX TPy
pi3HOro piBHA (3 €KclepTaMH 3 IHIIMX rajgy3eidl 3HaHb/BUIIB €KOHOMIYHOI




JUSTTBHOCTI)

3K 10. HaBuuku y BHKOpHUCTaHHI iHGOpPMAIHHUX 1 KOMYHIKAI[iHHUX
TEXHOJIOTI}.

3K 11. 31aTHICTh MparoBaTH B MiKHAPOJHOMY KOHTEKCTI.

3K 12. BusHaueHicTh 1 HAIOJEIVIMBICTH IIOJO I[IOCTABIEHUX 3aBIaHb 1
B3SITUX 000B’SI3KiB.

3K 13. HaBuuku Mik0cOOUCTICHOT B3aEMOIT.

3K 14. 3patHicTh peanidyBaTH CBOi TpaBa 1 OOOB’SI3KM SIK YJIeHA
CYCIIIIbCTBA,  YCBIJOMIIIOBATH I[IHHOCTI  TPOMAJSHCHKOTO  (BLIBHOTO
JIEMOKPATUYHOT0) CYCHIJIBCTBA Ta HEOOXIJIHICTh WOTO CTajJoro PO3BHUTKY,
BEPXOBEHCTBA MPaBa, PaB i CBOOO/T JIFOIMHU 1 TPOMAJITHUHA B YKpaiHi.

3K 15. 3partmicte 30epiraTé Ta NPUMHOXKYBAaTH MOpajbHi, KYJIbTYpHI,
HAyKOBI IIIHHOCTI 1 JOCATHEHHS CYCIIJIHCTBA HA OCHOBI PO3YMiHHS iCTOpIi Ta
3aKOHOMIPHOCTEH PO3BUTKY MpeaMeTHOi ob6nacTi, i wmicus y 3araibHid
CHCTEMi 3HaHb MPO MPUPOAY 1 CYCHUIBCTBO Ta y PO3BUTKY CYCHIbCTBA,
TEXHIKM 1 TEXHOJIOTii, BUKOPUCTOBYBaTH pi3HI BUAU Ta (HopMH PyXOBOi
AKTUBHOCTI /11 aKTUBHOTO BIAMIOYMHKY Ta BEIACHHS 3J0POBOrO CIIOCOOY
KUTTH.

3K 16. 3naTHicTh YXBaTIOBATH PILICHHS Ta ISITH, JOTPUMYIOUYHCH TPUHLIUITY
HEMPUITYCTUMOCTI KOPYMIIil Ta OyIb-SKUX 1HIIHUX MPOSIBIB HEAOOPOUECHOCTI

3K 17. 3parHicTh 10 aganTaiii Ta Ail B HOBii CUTYyaIlii

3K 18. 3gatHicTh OIiHIOBATH Ta 3a0€3MeuyBaTH SKICTh BUKOHYBAHUX POOIT

CuenianabHi (paxosi,
npeaMeTHi)
KOMIIETEHTHOCTi
cneniaJabHOCTI
(BU3HAYeHi
cTaHJapTaMH BHILIOI
oCBiTH
crneniajbHOCTei)

JisiIbHICTD i3 3aCTOCYBAHHS MATEMATHYHUX METO/iB

@K 1. 3naTHiCTh BUKOPUCTOBYBATH I ajanTyBaTh MaTeMaTH4Hi Teopii,
METO/M Ta MPUHOMH IS JOBEACHHS MAaTEMaTHYHUX TBEPKEHD 1 TEOPEM.

@K 2. 3naTHiCTh BUKOHYBATH 3aB/aHHs, c(hOpPMYIbOBaHI y MaTeMaTHUHIN
dopmi.
@K 3. 3patHicTh OOMpaTH Ta 3aCTOCOBYBATHM MaTeMAaTU4HI METOIU JUIs

PO3B’sI3aHHS NPUKJIAJAHUX 3a]a4, MOJEIIOBaHHS, aHaJi3y, INPOEKTYBaHHS,
KepYBaHHsI, IPOrHO3yBaHHS, IPUMHATTS PIIlIECHb.

®K 4. 3paTHICTH BHUKOPUCTOBYBAaTH CHUCTEMHHUIN aHami3 K Cy4acHy
MDKIMCHUIUTIHAPHY  METOAOJOTif0, M0 0a3yeThCs Ha  MPUKIATHUX
MaTeMaTUYHUX METOAAaX Ta CydaCHUX 1H(QOpMAIIfHUX TEXHOJIOTisaX 1
Opi€HTOBaHa Ha BHpIIIEHHS 3a/Ja4 aHaII3y 1 CHUHTE3y TEXHIYHUX,
€KOHOMIYHUX, COLIaJIbHUX, €KOJIOTTYHUX Ta IHIINX CKJIaJHUX CHCTEM.

@K 5. 3gaTHiCTh BU3HAYATH OCHOBHI YHHHUKH, SIKi BILTUBAIOTH HAa PO3BUTOK
¢G13MYHUX, €KOHOMIYHUX, COLIAJbHUX IMPOLECIB, BUOKPEMIIIOBATH B HHX
CTOXAaCTUYHI Ta HEBM3HAYCHI IOKA3HMKH, (OPMYJIOBATH iX Yy BHIVIAIL
BUITAIKOBUX a00 HEYITKWUX BEIIMYWH, BEKTOPIB, MPOIECIB Ta JAOCIIHKYBaTH
3aJIEKHOCTI MIDK HMU.

@K 6. 3npatHicTh HopMyITIOBaTH 3a/1a4i ONITUMI3AIiT TIPU POEKTYBaHHI
CHCTEM YIPAaBJIiHHs Ta MPUHHSTTS pillleHb, a caMe: MaTeMaTU4YHI MOJIE],
KpUTEPii ONTUMATBHOCT1, OOMEXXEHHS, LTI YIIPaBIIHHS, 00MpaTh
parfioHaabHI METOAM Ta AITOPUTMU PO3B’I3aHHS 3a]1a4 ONTUMI3allii Ta




OIITUMAJIBHOT'O KEPYBAHHS.
IIpoexTyBaibHA NiAJIBLHICTD

@K 7. 3paTHICTh pO3pOOIIATH aNTOPUTMH Ta CTPYKTYPH JTaHUX, IIPOTPaMHi
3aco0u Ta IPOrpaMHy JOKYMEHTALIIO.

®K 8. 3parnicTh mpoexTyBaTH 0a3u naHMX, iH(pOpMamiiiHi cuctemu Ta
pecypcu.

®K 9. 3naTHiCTh BUKOPHCTOBYBAaTH CydyacHi iH(pOpMamiiHi TEXHOIOTIl Ay
KOMIT'IOTEpPHOT peaiizaiii MaTeMaTHYHUX MOJIEJIEH Ta MPOrHO3yBaHHS
MOBEIIHKM KOHKPETHHUX CHUCTEM a caMe: 00’ €KTHO-OPI€EHTOBAHMMA MiAX1J] IPH
NPOEKTYBAHHI CKJIaJHUX CHUCTEM PI3HOI MPHUPOJH, MPUKIATHI MaTeMaTHYHI
MaKeTH, 3aCTOCyBaHHs 0a3 JaHUX 1 3HAHb

®K 10. 3patHicTe OpraHizoByBaTH poOOTY 3 aHali3y Ta IMPOEKTYBAHHS
CKJIAJIHUX CHUCTEM, 30KpeMa CcHCTeM OOpoOKM JaHMX, CTBOPEHHS
BIJIMOBITHUX 1H(OOPMAIIHHUX TEXHOJIOTIN Ta MPOrPaMHOTO 3a0e3MeUeHHS

TexHoJoriuyna QigabHICTH

@K 11. 3patHicTh po3B’s3yBatu mpodeciiiHi  3amadi 32 JOMOMOTOIO
KOMIIT FOTEPHOT TEXHIKH, KOMIT FOTEPHUX MEPEXK Ta [HTepHETY, B CEpeOBHIIII
Cy4acHUX OIEpalliiHUX CHUCTEM, 3 BHUKOPHCTAHHSIM CTaHAAPTHUX O(DiCHUX
JIOJIaTKIB.

®K 12. 3patHicTb eKCIUlyaTyBaTH Ta  OOCIYroByBaTH IpOTpamHe
3a0e3neueHHs] aBTOMATH30BAaHMX Ta I1H(QOPMALIHHUX CHUCTEM pPi3HOTO
NpU3HAYCHHSI.

@K 13. 3naTHICTh BUKOPHCTOBYBATH Cy4YacHi TEXHOJIOTIi MpOrpaMyBaHHs Ta
TECTYBaHHsI IPOrPaMHOI0 3a0e3MeYeHHS.

®K 14. 3partHICTP A0 TPOBEACHHS MATEeMaTHYHOTO 1 KOMII FOTEPHOTO
MOJICTIIOBaHHS, aHalizy Ta OOpOoOKM  JaHWX, OOYHCIIOBAJIHLHOTO
eKCIIEPUMEHTY, pO3B’si3aHHs (OpMai3oBaHUX 3alad 3a JIOTIOMOTOIO
creriani3oBaHUX MPOrpaMHUX 3ac00iB.

OpranizaniiiHoO-ynpaBJiHCbKA JiSVILHICTD

®K 15. 3martHICTP CTBOPEHHS JOKYMEHTIB BCTAHOBJIEHOI 3BITHOCTI,
BUKOPHUCTAHHS HOPMAaTUBHO-TIPABOBUX JTOKYMEHTIB.

®K 16. 3paTHicT JO oOprasizamii poOOTH KOJEKTUBY BHUKOHABIIIB,
npuiMaHHs JOIUIBHUX Ta €KOHOMIYHO OOIPYHTOBaHMX OpraHi3alliiHUX Ta
YIPaBIiHCHKUX pillIeHb, 3a0e3MeueHHs 0e3MeYHNX YMOB Iparil.

®K 17. 3paTHICTh CHCTEMHO aHali3yBaTH CBOIO HpodeciiiHy 1 coliaiabHy
JISIBHICTD, OL[IHIOBATH HAKOITMYEHWH TOCBI]

HayxoBo-mocitiiHa qisijibHiCTH

®K 18. 3paTHiCTh 1O TONIYKY, CHCTEMATHYHOTO BUBYCHHS Ta aHAII3y
HAYKOBO-TEXHIYHO1 iH(opMallii, BITUM3HSHOIO W 3aKOPAOHHOTO TOCBITY,
MOB’S13aHOTO 13 3aCTOCYBAHHSIM MAaTEMAaTHUYHUX METOMIB ISl JOCIIIHKCHHS
PI3HOMAaHITHHUX MPOLIECIB, SBUII] Ta CUCTEM.

®K 19. 3pmaTHiCTH 3pO3yMITH TIOCTAaHOBKY 3aBJaHHSA, C(HOPMYITHOBaHY
MOBOIO MIEBHOI MTPEIMETHOT raity3i, 31l iCHIOBaTH MOLIYK Ta 30ip HEOOXiTHUX
BUXIIHUX JaHUX.




®K 20. 3parHicTs cdopMynTOBaTH MaTeMaTHMYHY IIOCTaHOBKY 3ajadi,
CIHMPAIOYKCh HA TIOCTAHOBKY MOBOIO IIPEIMETHOI Taity3i, Ta o0upaTu MeTox ii
PO3B’s3aHH, 110 3a0e31euye NOoTPiOHI TOUHICTD 1 HAAIHHICTD pe3ybTary.

@K 21. 3gaTHicTh OpaTH ydacTh y CKJIaJIaHHI HAyKOBUX 3BITIB 13 BUKOHAHUX
HAYKOBO-ZOCHITHUX pOOIT Ta y BIPOBAHKCHHI pE3yJbTaTiB MPOBEICHHX
JIOCJTIJDKEHB 1 pO3pO0OK.

@K 22. 3patmicte 10 edextuBHOI mnpodeciiiHoi MUCbMOBOI 1 ycHOT
KOMYHiKaIlii yKpaiHChKOIO MOBOIO Ta OJIHI€I0 3 oimiitHux MoB €C.

CrnenianbHi (paxosi,
npeJaMeTHI)
KOMIIETEHTHOCTI
creniaJbLHOCTI
(BU3HAYeHi 3aK1a10M
BHIIIOI OCBIiTH)

@K 23. 3patHicTh 00MpaTH Ta 3aCTOCOBYBATM MaTeMaTH4YHI MOJENi Ta
METOJH JUIS CTaTHCTUYHOTO Ta iHTENEKTYaIbHOTO aHaNi3y JaHHX B YMOBax
HEBU3HAYEHOCTI.

@K 24. 3patHicTh 3aCTOCOBYBaTH MaTE€MaTH4HI METOJIU Ta ajlrOpUTMHU
MAIIMHHOTO HaBYaHHS, M SIKUX OOYHCIICHb 1 OOYMCIIOBAIBHOTO 1HTEIEKTY
JUTSL aHaJT13y HeBU3HAUYEHUX JIaHUX, TPOTHO3YBAaHHS Ta MPUNAHATTS PIlICHb.

@K 25. 3patHicTh 0 PO3pOOKHM Ta eKCIUTyaTallii MpOTrpaMHHUX 3aco0iB
IHTENIEKTYaIbHOTO aHaNi3y JIaHUX BUMIPIOBaHb Ta CIOCTEPEKEHb, TCKCTIB,
CUTHAJIIB 1 300paKCHb.

®K 26. 3patHicTh 10 pPO3poOKHM Ta eKCIUTyaTalli MpOorpaMHHX 3aco0iB
00pOOKHM BEIMKHX MAacWBIB JIaHUX Ha OCHOBI iH(OpPMAIIHUX TEXHOJIOTIH
PO3MOAUICHUX 1 XMapHUX OOYHCIICHb.

@K 27. 3gaTHICTh 10 BUKOPUCTAHHS iH()OPMAIIHHIX TEXHOJIOTIN
CTaTUCTUYHOTO Ta IHTEJIEKTYaJIbHOIO aHaJI3y JaHUX, IPOrHO3yBaHHS,
NPUMHSTTA pillieHb, IHPOPMAIIHHOTO MOIIYKY Ta BUJI0OYBaHHS 3HaHb.

7 — Pe3yJbTaTH HABYAHHS

PesyjabTaTn HaBYaHHA
(BU3HAYeHi
CTAaHIAPTAMM BHIIOL
OCBiTH
crneiajbHOCTEi)

PH 1. lemoHcTpyBaTu 3HaHHS il pO3yMIHHS OCHOBHHUX KOHIIEMIIii, HABYaHHS
3a MPUHIMIIB, TEOPIM NMPHUKIAJAHOI MAaTEMAaTUKH 1 BUKOPHUCTOBYBATH iX Ha
CHEIIaNbHICTIO MTPAKTHUIL.

PH 2. BojoaiTh OCHOBHMMH IOJOKEHHSIMH Ta METOJAMH MaTEMaTHYHOTO,
KOMILJIEKCHOTO Ta ()YHKIIOHAJILHOTO aHamli3y, JiHiiHOI anreOpu Ta Teopii
YHCcell, aHaJIITUYHOI reoMeTpii, Teopii nudepeHialbHuX PIBHSAHB, 30KpeMa
PIBHSHb Yy YaCTUHHUX IOXiJHUX, Teopii HMOBIpHOCTEH, MaTeMaTH4HOI
CTaTUCTHKH Ta BUIAIKOBUX IPOIIECIB, YNCEIEHUMH METOJaAMH.

PH 3. ®opmanizyBaTu 3a1adi, cOpMyJIbOBaHI MOBOIO MEBHOI MPEIMETHOL
ramy3i; ¢opMmymoBaTH X MaTeMaTHYHy TIOCTAaHOBKY Ta OOHpaTH
pamioHaJbHUM ~ METOJl BHUPILICHHS; pO3B’A3yBaTH OTpPUMaHi  3aaadyi
AQHATITUYHUMH Ta YHUCEIbHUMH METOJAaMHM, OI[IHIOBaTH TOYHICTh Ta
JIOCTOBIPHICTh OTPUMAHHUX PE3YNbTATIB.

PH 4. BukoHyBaTH MaTeMaTHYHHUIl ONUC, aHaJi3 Ta CHUHTE3 AUCKPETHUX
00’€KTIB Ta CHCTEM, BUKOPHUCTOBYIOUM IOHSATTS W METOAM AUCKPETHOL
MaTeMaTHKH Ta TeOpii alrOpUTMiB.

PH 5. YmMmiTu po3po0misiTi Ta BHKOPUCTOBYBATH HAa MPAKTHULI aITOPUTMHU,
NOB’s13aHI 3 ANpPOKCHUMALI€I0 (YHKIIOHATBHUX 3aIEKHOCTEH, YUCETHbHUM
nudepeHIifoBaHHSIM ~ Ta  IHTETPYBAHHSIM,  PO3B’S3aHHSAM  CHCTEM




anreOpaiyHuX, IudepeHIliaIbHUX Ta IHTETrpalbHUX PIBHSIHb, PO3B’SI3aHHIM
KpaloBHX 3aj]ad, MOUTYKOM ONTHMAIbHUX PIillICHb.

PH 6. BomnoaiTh OCHOBHUMH METOJAaMH pPO3POOKHM  TUCKPETHUX 1
HEIMEePEPBHUX MATEMAaTHYHHX MOjeNIeld 00 €KTIB Ta MPOIIECIB, aHATITUIHOTO
JNOCTIDKeHHS IMX MOJeNeil Ha TpeAMeT ICHYBaHHS Ta €JUHOCTI iX
pPO3B’SI3KY.

PH 7. BMiTH pOBOIUTH MPAaKTHYHI AOCHIHKEHHS Ta 3HAXOAUTH PO3B’SI30K
HEKOPEKTHHX 3a/1a4.

PH 8. 3acrocoByBatn meromu i 3acobu poOOTH 3 JaHUMHU 1 3HAHHSMH,
METOJM  MAaTeMaTU4YHOI'0,  JIOTIKO-CEMaHTHYHOIo,  OO0’€KTHOro  Ta
IMITAI[ifHOTO KOMIT IOTEPHOTO MOJICIIIOBaHHS, TEXHOJOTIl CHCTEMHOTO i
CTAaTHCTUYHOTO aHai3y.

PH9. Bwmitm moegHyBaTH METOIM MAaTEMAaTHYHOTO Ta KOMII FOTEPHOTO
MO/JICJIFOBAHHSA 3 He(OpMaIbHUMH HPOLETypaMH €KCHEPTHOrO aHami3y JUls
MOIIYKY ONTUMAaJIbHUX PIIIEHb.

PH 10. BynyBatu edexkTHBHI MIOAO TOYHOCTI OOYMCIEHb, CTIHKOCTI,
MIBUJIKO/II Ta BHUTPAT CHCTEMHHX PECYpPCIB aNTOPUTMH IS YHCEIHHOTO
JOCII/PKEHHST MaTeMaTHYHUX MOJEJel Ta POo3B’s3aHHS MPAKTUYHUX 3a]ad.
PH 11. Bonoxitm wMeronukamMud BHOOPY palliOHAJBHUX METOMIB Ta
QITOPUTMIB PO3B’S3aHHS MaTEMaTHYHUX 3aJad ONTHUMi3alii, JTOCTiKEHHS
orepaniid, ONTUMAIBHOTO KEPYBaHHS 1 MPUUHATTS PIlICHb, aHATI3Y TaHHX.
PH 12. BwmiTu 3acTOoCOBYBaTH CydacHI TEXHOJIOTii MporpaMmyBaHHS Ta
pO3pOOJIeHHsT  TporpamMHOro  3a0e3leueHHs, MPOrpaMHOI  peami3arlii
YHUCENbHUX 1 CHMBOJIBHUX aJITOPUTMIB.

PH 13. BonoziTi cy4acHUMH METOJaMH PO3POOKH IMPOrpaM i MPOrpaMHHUX
KOMIUIEKCIB Ta TNPUHHATTA ONTUMAIbHUX pIIIEHb LIOJ0  CKJIaxy
MPOrPaMHOT0 3a0€3MeUeHHs, AITOPUTMIB IPOIEAYP 1 OTepariiil.

PH 14. Po3p’s3yBaTu OKpeMi IHJKEHEpH1 3adadl Ta/abo 3ajgadvi, MI0
BUHUKAIOTh TpUHAMHI B OAHIM TNpeaMeTHI ramy3i: B COLIOJNOrii,
€KOHOMII[1, €KOJIOT1I Ta MEIUIIMHI.

PH 15. BuxopuctoByBaTu B MpakTH4Hil poOOTI crewiani3oBaHi MporpamHi
MPOAYKTH Ta IMPOTPaMHi CHCTEMH KOMII FOTEPHOI MaTEMaTHKH.

PH 16. [IIpoekrtyBaru, peasi3oByBaTH, TECTyBaTH, BIIPOBAKYBaTH,
CyNpPOBOKYBAaTH, €KCIUTyaTyBaTH MPOTrpaMHi 3acoOu poOOTH 3 JaHUMH 1
3HAHHSIMH B KOMIT IOTEPHUX CHCTEMax 1 Mepekax, 3aCTOCOBYBaTH CHUCTEMH
yhpaBiiHHA 6a3aMH 1aHUX 1 3HaHb Ta 1HQOpPMaLiiHI CUCTEMH.

PH17. BusBnaTd 30aTHICTH JO CaMOHABYaHHS Ta IMPOJIOBXKEHHS
poeciiHOTO PO3BUTKY.

PH 18. YMitu opranizyBaTH BIacHY JisSUIbHICTh Ta OJIEPXKYBAaTH PE3yNbTaT y
pamKax 0OMeKeHOro yacy.

PH 19. [lemoHCTpyBaTH HaBUYKM B3a€MOJIl 3 1HIIUMH JIIOJBMH, YMIHHS
MpaltoBaTH B KOMaH/II.

PH 20. YmiTtu 3piiicHioBaTH 30ip, OINpallOBaHHsS, aHaji3, CHCTEMaTHU3allil0
HAyKOBO-TEXHIYHOI 1H(popMallii, YHUKAIOUW NpPH LbOMY aKaJeMiuyHOl
HEA0OPOYECHOCTI.




PH 21. E¢dextuBHO crninkyBaTHcs 3 MuTaHb iHpopmauii, inei, npobiaem Ta
pIIIEHB 31 CTemialicCTaMH Ta CYCIIJILCTBOM 3arajoM.

PH 22. 30uparu Ta iHTepupeTyBaTH BIAMOBIAHI JaHi W aHaII3yBaTH
CKJIATHOCTI B MeEKaX CBO€1 creriamizamii Jis JOHECEHHsS CY/DKCHb, SKi
BiJIOMBAIOTH BiJIIIOBI/IHI COIiaJIbHI Ta €TUYHI MPOOIEMH.

PH 23. JlemoHcTpyBaTH HaBUYKH NMPOGECIHHOIO CIUIKYBaHHS, BKIIOYAIOUN
YCHY Ta TNHCHbMOBY KOMYHIKAII0 YKpaiHCBKOIO MOBOIO Ta MpUHANMHI
ojHi€ero 3 odiniitaNX MoB €C.

Pe3yabTaTn HAaBYaHHS
BU3HAYEHI 3aKJIaI0M
BHIIOI OCBiTH

PH 24. 3natu Ta po3ymiTH CydyacHI METOJM PO3B’S3aHHA MaTEeMaTHYHUX
3a7a4 CTATHCTHYHOTO 1 IHTENEKTYyaJbHOTO aHali3y JaHUX, CHUCTEMHOTO
aHaIi3y, IPOrHO3YBaHHHI.

PH 25. 3natu Ta po3ymiTM METOIM pPO3B’A3aHHS MaTEeMAaTUYHUX 33134
IHTENEKTyaIbHOTO 1H(pOPMAIITHOTO OUIYKY Ta BUIOOYBaHHS 3HAHb.

PH 26. BwmiTu 3acTocoByBaTH iCHYIOUI Ta pO3pOOJIATH HOBI aNrOpuTMHU i
nporpaMHi  3aco0M ISl CTaTHCTUYHOTO 1 IHTENEKTYaJbHOTO aHaji3y
HEBU3HAYCHUX JIaHUX.

PH 27. BMmiTi 3acTOCOBYBaTH iCHYIOUI Ta PO3POOJISATH HOBI alrOPUTMH 1
mporpamHi 3aco0u 0OpoOKH JaHUX BHUMIPIOBaHb Ta CIIOCTEPEKEHB, TEKCTIB,
CUTHAJIIB Ta 300pakeHb.

PH 28. Bwmitu po3pobnsTé 1 3acTOCOBYBAaTM Ha TMPAKTUIl Cy4yacHi
iHpopMariiftHi TexHOJOril Ta mporpamMHe 3a0e3medeHHs Uil O0O0pOOKH
BEJIMKMX MACHBIB JJaHUX HA OCHOBI PO3MOJIUICHUX 1 XMapHHUX CEPBICIB

8 — PecypcHe 3a0e3neueHHs peanizauii nporpamMmu

Kanpose Bignosigae kaapoBMM BHMOraM INOJO 3a0€3MEYeHHsS IPOBAKEHHS
3a0e3nevyeHHs OCBITHBOI ~JISUIBHOCTI 'y cdepl BHUIIOI OCBITH 3TIHO 3 JIIIOYUM
3akoHOJaBcTBOM YkpaiHu (IloctaHoBa kabiHeTy MiHicTpiB Ykpainu «IIpo
3aTBepAKeHHs JIileH31MHUX YMOB IPOBAKEHHS OCBITHBOI MiSUIBHOCTI
3aknaaiB ocBit» BiJ 30 rpyaHs 2015 p. Ne 1187, 31 3MiHaMH, BHECEHUMHU
srinHo 3 [TocranoBoro KM Ne 365 Bix 24.03.2021, nonatok 15-16).
MarepiaabHo- Bignosizae BuMoram II0J0 MaTepiaibHO-TEXHIYHOTO  3a0e3nedeHHs
TeXHiYHe IIPOBAKEHHSI OCBITHBOI AISIIBHOCT1 y cdepi BULIOI OCBITH 3TIAHO 3 JIIOYUM
3a0e3ne4eHHs 3akoHOJaBcTBOM YkpaiHu (IloctaHoBa kabiHery MiHicTpiB Ykpainu «IIpo

3aTBep/keHHs JIileH31MHUX YMOB MpPOBA/KEHHS OCBITHBOI JISUTBHOCTI
3aknaaiB ocBit» Bif 30 rpynHs 2015 p. Ne 1187, 31 3MiHamMu, BHECEHUMHU
3rigHo 3 [ToctanoBoto KM Ne 365 Bix 24.03.2021, nonatok 17). Y HasBHOCTI
€ ayauTopHui (oHA, KOMI'IOTEpPHE, MEpeKeBe Ta MYJIbTUMEIiHEe
oOJtaxHaHHS.

Indopmaniiine Ta
HABYAJIbHO-
MeTOAuYHe
3a0e3ne4eHHst

Binnosigae BuMoram mozao iHGOpMaiiHOro Ta HaBYaIbHO- METOAMYHOTO
3a0e3neueHHs] MPOBA/KEHHSI OCBITHBOI JISUIBHOCTI y cdepl BHUIIOiI OCBITH
3TiZHO 3 J1F0YuM 3aKoHoAaBcTBoM YKpainu (IToctanoBa kaOiHeTy MIHICTPIB
VYkpainu «IIpo 3arBepmxeHHst JlieH31HHUX YMOB MPOBAKEHHS OCBITHHOT
JIsITBHOCTI 3akiafiB ocBiTH» Bim 30 rpymus 2015 p. Ne 1187, 31 3minamu,




BHeceHHMHU 3T11HO 3 [loctanoBoro KM Ne 365 Bin 24.03.2021, nogatok 18).
VY BukiagaviB ta 3700yBauiB € goctyn o Oi6mioreku HTY “XIII” Ta ii
PEro3uTOopito, a TAKOX 110 KadeapanbHOT 010110TeKH.

9 — AkageMiyHAa MOOLIBHICTD

Hanionaabua
KpeauTHAa
MOOLJIBHICTEH

Ha ocHOBI ABOCTOpPOHHIX [I0roBopiB MK HamioHambHUM TEXHIYHUM
YHIBEpCUTETOM «XapKIiBChKHA TMOJITEXHIYHUH I1HCTHTYT» Ta IPOBITHUMHU
TEeXHIYHUMHU yHiBepcuTeTaMu YKpainu. Permamentyerbcs «llonosxeHHSIM
Mpo aKkaJeMiuHy MOOUIBHICT, 3/100yBadiB, acHipaHTIB, JOKTOPAHTIB,
HAYKOBO-TIEIaroriyHuX Ta HaykoBuX npauiBHUKIB HTY «XI1D»

Mixknapoana
KpeaIuTHAa
MOOLIBHICTH

Ha ocHOBI JBOCTOPOHHIX JOTOBOpPIB MK HAI[IOHAJIBHUM TEXHIYHUM
YHIBEPCUTETOM «XapKiBCHKUH TMOJITEXHIYHUN 1HCTUTYT» Ta 3aKiIaJaMH
BUIIO1 OCBITHU 3apYOI’XKHUX KpaiH-MIapTHEPIB.

HaBuyanusg inozeMHHX
3100yBa4iB BUIIOL
OCBITH

MosxiuBe, Iicis BABYCHHS 3100yBadeM KypCy YKpPaiHCHKOT MOBH.




2.1. IlepeJiik KOMIOHEHTIB OCBITHbO-TIpodeciiiHol mporpamMu

4. IEPEJIK KOMIIOHEHTIB OCBITHBOI TIPOT'PAMM TA iX
JIOTTYHA MOCIIAOBHICTbD

Kon KomnonenTH ocBiTHBOI Mporpamu KiabkicTh dopma
(AMCHUTUTIHA, MPOEKTH / POGOTH, MPAKTHKA, kpeautiB EKTC | mincymxoBoro
kBajidikauniiina podora) KOHTPOJIIO
1 2 3 4
OBOB A3KOBI KOMITIOHEHTH Ol
3arajbpbHa NMiaroroBKa
3111 IcTopis Ta kyapTypa YKpainu 3 3aiik
3[12 dinocodis 3 Ex3amen
3113 OCHOBH HaIIOHATBHOTO CIIPOTHBY 5 3amik
3114 Ino3emHa moBa 12 3aik (1-3, 7,8)
3115 Maremarnunuii anaiiz. Yactuna 1 6 Exzamen
3116 Matematuunuii ananiz. Yactuna 2 6 Ex3amen
3117 CrieniiasibHi pO3USTH MATEMATUYHOTO aHATI3Y 4 Ex3amen
3118 AHaJITH4YHA TEeOMETPis ) Ex3amen
3119 Jliniiina anrebpa 5 Ex3amen
31110 dizuka 4 Exzamen
31111 [IpaBo3HaBCTBO 4 3anik
31112 @Di3uyHe BUXOBaHHS 4 3anik
Crueniaabna (¢paxoBa) miaroroBka
CIl1 BeTyn 10 IITy4HOTO iHTENEKTY Ta HAYKH PO 3 Ex3amen
JaH1
CIl2 MaremaruyHa Jiorika 3 3anik
CII3 AnropuTMmisariist Ta porpaMyBaHHs 6 Ex3amen
CI14 Kowmm’roTepHa quckpeTHa MareMaTuka 6 Exk3amen
CII5 JIMCKpeTHI CTPYKTYpPH 1 CTPYKTYPH JTaHUX 5 Ex3amen
CII6 Teopis iiMoBipHOCTEH 4 Ex3amen
CI17 OO’ eKTHO-OpIEHTOBAHE MPOTPaMyBaHHSI 4 Exzamen
CII8 JudepenuianbHi piBHAHHSA Ta KOMIUIEKCHUH 5 Ex3amen
aHayi3
CIT9 MaremaTuyHa cTaTUCTUKA 4 Ex3amen
CIT10 YucenbHi MeTOIN 4 Ex3zamen
CIt11 Teopis 1 NpOEKTYBAaHHS aITOPUTMIB 4 Ex3amen
CII12 PiBHSIHHS B YACTHHHHUX ITOXITHHX 3 3amik
CIT 13 MaremaTHuHI METOIU aHaIli3y JaHUX 3 Ex3amen
CIl14 MareMaTnuHl METOIHU ONTHUMI3aril 5 Ex3amen
CIT15 OO6uncnoBaibHa TEOMETPIs 1 KOMIT FOTEpPHA 4 Ex3amen
rpagika
CII16 JlinoBa ykpaincbka MOBa Ta npodeciiiHa 3 Ex3amen
KOMYHIKaIis
CI117 Teopis cucTem Ta NpoleciB KEpyBaHHS 4 Ex3amen
CII 18 AHaJTi3 TaHUX 1 9aCOBUX PSIJIIB 4 Ex3amen
CIT 19 MaremaTrnuHe 3a0e3MeueHHs mapajeIbHUX 3 Exzamen



https://iiiii.sharepoint.com/:x:/s/Profs.KMAD/EZu1CSN70hBFqTqOmLgz5SgB9pKQLtV6Tw689IShiAhfbQ?e=bgilif&nav=MTVfezAwMDAwMDAwLTAwMDEtMDAwMC0wNDAwLTAwMDAwMDAwMDAwMH0
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004HCIICHD
CI120 MaremaTHuHe 1 KOMI'TOTEpHE MOJICTIOBAHHS 4 Ex3amen

CKJIQJIHUX CHCTEM
CIr21 CucremMHHl aHaMI3 1 TPUHHSTTS pillIeHb 4 Ex3amen
CI122 HeiipomeperkeBi cucTeMu 1 TEXHOJIOT ] 4 Ex3amen
CI123 Metoau Ta 3aco0M MaIMHHOI'O HABYAHHS 5 Ex3amen
CIl 24 [TpoexT 1 4 3aiik
CIT 25 [Tpoexkrt 2 3 3amik
CII 26 HeuiTki Mmozesi Ta MeToqu 3 Ex3amen
CII 27 Maremarnuse 3a0e3neuedds 0a3 JaHux Ta 3 Saimk

3HaHb

IIpakTU4Ha MiAroTOBKA

111 [TepenmumiomHa npakTuka 6 Saimk
Artecrarrist 6 3axucT
3arajnbHuii 00CAT 000B’SI3KOBUX KOMIIOHEHT 180

BUBIPKOBI KOMIIOHEHTH OII

IIpodeciiina nmiaxroroBka

IIpoginboBanuii naker ocBiTHIX KOMIOHEHTIB (1 «IHTe/IeKTyaIbHUHA aHAJII3 BEJIMKUX JAHUX»

BIT 1.1 BuraakoBi IpoIecy 1 CTOXaCTUYHI CUCTEMH 4 Ex3amen
BIl 1.2 [TpoexT 3 aHaNi3y BEIUKHUX JaHUX | 4 Ex3amen
BII1.3 [Ipo€eKT 3 aHaNI3y BENTUKUX JaHUX 2 5 Ex3amen
BII 1.4 [HpacTpyKTypa Ta MEHEIKMEHT BETUKUX JAHUX 4 Ex3amen
BII 1.5 AHaJIITUKA BETUKUX JAHUX 4 Ex3amen
BII 1.6 OOpo6Oka Ta aHasi3 TeKCTOBOI iH(popMarii 4 Ex3amen
BIT 1.7 MaTemaThuyH1 METOIN KOMIT FOTEPHOI0 30py 3) Ex3amen
BIT 1.8 MatemaTuuHe 3a0€31€UEeHHS IHTENEeKTyalbHUX 4 Ex3amen
CHCTEM aHali3y JaHUX

IIpodinboBanmii maker ocBiTHIX KOMNOHEHTIB (02 «AHaJi3 1aHUX B Oi3HecC-poLecax»

BII2.1 Ozepa Ta cXOBHILA TaHUX 4 Ex3amen
BI12.2 [TpoexT 3 aHanmi3y naHux B 6i3Hec mporecax 1 4 Ex3amen
BIT 2.3 [TpoekT 3 aHani3y gaHuX B Oi3HEC mporecax 2 5 Ex3amen
BI12.4 Moneni 1 Bi3yamizailisi JaHHX 4 Ex3zamen
BII 2.5 MaremaTruHe MOIeTIOBaHHs O13HEC-TIPOIIECIB 4 Ex3amen
BI1 2.6 MozentoBanHs i ynpaBninHs [T-npoekramu 4 Ex3amen
BIT 2.7 AKTyapHa MaTeMaTHKa 1 aHaJi3 pU3HKIB 5 Ex3amen
BIT2.8 MoientoBaHHs 1 MPOTHO3YBaHHS PU3UKIB 4 Ex3amen

IIpoginboBanuii naker ocBiTHIX KoMnoHeHTIB 03 «IHTeeKkTyaIbLHMI aHATI3 MeIUKO-
OloJTOriYHMX JTAHUX)»

BI13.1 BiocraTucTtrka Ta MEeTOIM aHai3y MEAUYHUX 4 Ex3amen
JTAHUX

BI13.2 [TpoekT 3 aHani3zy MEIUKO-010J0TUHUX JaHUX 1 4 Ex3amen

BII 3.3 [TpoexT 3 aHAMI3y MEANKO-010JIOTTYHUX JAaHUX 2 5 Ex3amen

BI13.4 Ju3aitH Ta aHami3 KIHIYHUX TOCTIKEHb 4 Ex3amen

BIT 3.5 [TporpamyBaHHs B 610CTaTHCTHULII 4 Ex3amen

BI1 3.6 PerynaropHi acriekTu Ta eTHKa KIIHIYHUX 4 Ex3amen
JOCTPKEHb

BII 3.7 AHaii3 610MeIMYHUX CUTHAJIB 1 300pakeHb 5 Exzamen




BIT 3.8 Perynaropna anamiTuka Ta Bizyamizaris
KIIHIYHUX JTaHUX

Ex3amen

OcCBITHi KOMIIOHEHTH BUILHOT0 BUOOPY 3100yBaya npo@eciiiHol mMiAroroBKu
3araJibHOIHCTUTYTCHKOI'0 KaTaJory

OKBIIl | OKBBIIII | 3 3arik
OKBII2 | OK BB III 2 3 3anix
OKBII3 | OKBBIIN 3 S Sanix
OKBI14 | OK BB III 4 3 3anix
OKBII5 | OKBBIII5 4 3anix

OcCBIiTHi KOMIIOHEHTH BUIBHOI0 BHOOPY 3100yBaya i3 3arajibHOYHIBEPCUTETCHKOI0 KaTaJory

4

OKB31 OKBB3IT 1 Saik
OKB32 | OK BB3II2 4 Sarik
3arajpHa KiIbKiCTh BUOIPKOBHX KOMIIOHEHT 60
3ATAJIBHA KIJIBKICTDb 3A TEPMIH NIAI'OTOBKHA 240

2.2. Po3moais 3MicTy OCBITHBOI IPOrPaMH 32 TPYyNaMM KOMIIOHEHT TAa HUKJIAMM

MiATOTOBKH
Ne i/ Huxa mingroroku| OO0CAr HABYAJIBHOI0 HABAHTAKEHHS 3100yBa4ya BUIIOI OCBITH
(kpenutiB ECTS / %)
O00B’s13K0BI Bubipkosi Bceboro 3a Bech
KOMIIOHEHTH KOMIIOHEHTH TepMiH
OCBiTHBO- OCBITHBLO- HABYaAHHA
npodgeciiinoi npodgeciiiHoi
nporpamMu nporpamu
1 2 3 4 5
L |Jaramna 60/25 — 60/ 25
IIITOTOBKA
2 CremianpHa
(paxosa) 120/50 — 120/50
MiATOTOBKA
3 | Awewmnaiin — 60/25 60/25
BUTBHOTO BUOOPY
Bceboro 3a Bech TepMiH 180/ 75 60/ 25 240 / 100
HABYAHHA




2.3 ®opma arecranii 3100yBaviB BUILOI OCBITH

®dopma arecrarlii 37100yBadiB BUIIOI OCBITH 32 MIKIUCIMIUTIHAPHOIO OCBITHHO-
npodeciifHoI0 mporpaMoro «IHTeNeKTyalbHUN KOMIT FOTEpHUA aHalli3 JaHuX» 3a
cnemianbHOCTSIME F1 «lIpuknamna matemaruka», F4 «CucteMHuii aHami3 Ta HayKa
PO JlaH» — MyOJIYHUN 3aXHUCT KBal(iKaliiHoi poOOTH Ha BIAKPUTOMY 3aciJilaHH1
aTecTamiiHOlT KOMICii 3 BHIAUOK JIOKYMEHTY BCTaHOBJICHOTO 3pa3ka TIpo
NpUCYKEHHS 3700yBaueBl CTymeHs OakanaBpa 13 TMPHCBOEHHSIM OCBITHBOI
kBaridikarii: «bakagaBp 3 iHTeJIeKTYyaJbHOI0 KOMII’'I0TEPHOI0 aHAJII3Y JaHUX).

Bumorn g0 kBagdigikamiiinoi po6orm. Kpamidikamiitna poOoTa MOBHHHA
nependayaTd  po3B’SA3aHHS  CKJIAMHOI  CHEIIalli30BaHOl  3adayl y  Tramysi
IHTEJIEKTYaIbHOTO KOMIT FOTEpPHOTO aHamizy naHuX. KsamidikariitHa poOota He
MOBUHHA MICTUTH  akKaJeMIuyHOro 1ariaty, ¢abpukamii, damscudikari.
Buxonyerbcs mepeBipka kBamidikaiifiHoi poOOTH Ha akaJeMiyHUM IUariat 13
BUKOPHUCTAHHSM CIIEI1aJII30BaHUX MPOTPAMHO-TEXHIYHUX 3aCO01B.

Kgamidikariitna pobota Mae OyTH OnpuitoHEHa Ha odiliitHOMYy caifTi HTY
«XTIII» ab0 HOro miapo3auty, abo y peno3utopii HTY «XIII».



5.

A HTENOK YRR KOMN IOTEDHNR BHANES JaHUX

neplwid (Gaxananpchiud) plneks

240 EXTC - 2026

CTPYKTYPHO-JIOI'TYHHA CXEMA
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5. CTPYKTYPHO-JIOI'TYHA CXEMA
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6. MATPUIIS BIAMTOBIJHOCT BUSHAUYEHUX PE3YJbTATIB HABYAHHS, KOMIIETEHTHOCTEM
TA OCBITHIX KOMIIOHEHTIB

3aranbHi komnerenTHocTi 3K 1-3K 9

KomnerenTHocTi
Pesyabratn 5 =
Y. o 3aranbhi komnerenTHoceti 3K 1-3K 9
3K 1 3K 2 3K 3 3K 4 3K 5 3K 6 3K 7 3K 8 3K 9
1 2 8 4 5 6 7 8 9 10
PH 1 3115-9, CI12, CI18, CIT 12 3115-9, CI1 2, CI18, CIT 12 3115-9, CI12, CI18, CIT 12 3115-9, CI1 2, CI18, CIT 12
PH2 3115-10, CIT 6, CIT 8-10, CIT 12 3115-10, CI 6, CIT 8-10, CIT 12 3115-10, CII 6, CIT 8-10, CIT 12
PH 3 3115-9, CI1 6, CI18-10, CI1 13-14, CIT 3115-9, CI1 6, CI18-10, CIT 1314, CIT 311 5-9, CI1 6, CIT 8-10, CIT 1314, CIT 311 5-9, CI1 6, CI18-10, CIT 1314, CIT
17, C1120-21, CI1 26 17, CI120-21, CI1 26 17, C1120-21, CT1 26 17, CI120-21, CT1 26
PH 4 CI12,CI4-5,CII 11 CI12,Cl14-5,CIT 11 CI12,CI4-5,CII 11
PH 5 315-7, CI18, CIT 10, CIT 12, CIT 14 311 5-7, CI18, CIT 10, CIT 12, CI1 14 3115-7,CI18, CI1 10, CIT 12, CIT 14
PH 6 3115-7, CII8, CIT 12, CII 17, CI1 20 3115-7, CII8, CIT 12, CII 17, CT1 20 3115-7, CII8, CIT 12, CI1 17, CIT 20 3115-7, CII8, CIT 12, CIT 17, CIT 20
PH7 CI19-10, CIT 13, CIT 18, CI120, CI126, | CI19-10, CIT 13, CIT 18, CI120, CIT 26, | CIT9-10, CIT 13, CIT 18, CIT20, CI1 26, | CIT9-10, CIT 13, CIT 18, CI120, CI1 26, | CIT9-10, CIT 13, CI1 18, CI1 20, CI1 26,
T 1 T 1 T 1 T 1 T 1
PHS CIL1, CL6, CI19, €T 13, CIL 18, CTI 20— CIL1, €6, CI19, CT1 13, CIL 18, €M1 20-|CIL 1, €M1 6, CIL9, €T 13, €T 18, €M1 20-{CI1 1, CT1 6, €19, CTI 13, CIL 18, CT1 20-
21, CI 23, CH 26-27 21, CI1 23, CTi 26-2 21, CI 23, CI 26-27 21, CI123, CI 26-2
PH 9 CI1 13-14, CI1 17, CI1 20-21, CI1 23, CIT | CII 13-14, CIT 17, CIT 20-21, CI1 23, CIT CII 13-14, CIT 17, CI1 20-21, CI 23, CIT CII 13-14, CI1 17, CI120-21, CI 23, CIT
26 26 26 26
PH 10 CI13-5,CI1 7, CI1 10-11, CII 14, CIT 19 CI13-5,CI1 7, CII 10-11, CII 14, CIT 19 CI13-5,CI1 7, CI1 10-11, CII 14, CIT 19
PH 11 CIT 13-14, CIT 17-1§; €121, €11 23, €T CI1 13-14, CII 17—1286, CII21, CI123, CIT Ol 13-14, €T 17-18, €21, CT1 23, €I Ol 13-14, €T 17-18, CTI 21, CT1 23, CTI
CI3,CI17,CIT10-11, CIT 15, CIT 19,
PH 12 Cri 22-25, CT127
PH 13 CI13,CI15,CI17, CI 11, CIT 19, CI 24| CI 3, CI1 5, CI1 7, CIT 11, CI1 19, CI 24—
25, CI127 25,CI127
PH 14 311 10, CIT 6, CIT 9, CI 13, CIT 17-18, 31110, CI6, CI19. CIT 13, CTL17-18, | 31110, CIl6, CI19. CI113. CILL7-18, {31110, CIL6, CI19, CI1 13, CTL 17-18, CI1
CI120-21, CI126, BIT 1-3* CI120-21, CI126, BIT 1-3* CI120-21, CI126, BIT1-3* 20-21, CI1 26, BIT 1-3*
PH15 CI13,CI 7, CIH 10, CIT 13-15, CIT 18— CI13,CI 7, CH 10, CI 13-15, CIT 18—
23, CI126-27 23, CTi 26-27
PH 16 CI3,CI5,CI17, CI 11, CI1 19, CI 22| CI 3, CI1 5, CI1 7, CI1 11, CI1 19, CI1 22—
25, CIT27, BIT 1-3* 25, CI127, BIT1-3%
PH 17 3114, 311 12, CI1 1, CIT 24-25, OKBIT 1- 3114, 311 12, CI1 1, CIT 24-25, OKBIT 1 3114, 311 12, CI1 1, CIT 24-25, OKBIT 1
5% OKB3 1-2*, 11 1 5* OKB3 1-2* 1111 1 5* OKB3 1-2*% 11 1
3113, 311 12, CI 24-25, OKBII 1-5%, I
PH 18 3
3113, CI 16, CIT 24-25, OKBIT 1-5%, I
PH 19 3
PH 20 3111-2, 31111, CI 1, CIT 13, CIT 16, CIT | 311 1-2, 311 11, CIT 1, CIT 13, CI1 16, CIT 3111-2, 311 11, CI 1, CIT 13, CIT 16, CI1
24725, T 1, A. 24725, T 1, Ar. 24725 T 1, Ar.
PH 21 3114, CIT 16, CIT 24-25, TIIT 1, Ar.
PH 22 311 1-3,3M 11, CI 1, CII 16, CIT 21, CI | 30 1-3,3M 11, CI 1, CII 16, CI1 21, CIT 311 1-3,3M 11, CI 1, CIT 16, CIT 21, CIT | 31 1-3, 31 11, CI 1, CI 16, CI1 21, CTT
24-25,0KB3 1-2%, IIT 1 24-25,0KB3 1-2%, I 1 24-25,0KB3 1-2%, T1IT 1 24-25,0KB3 1-2%, I |
PH 23 3114, CIT 16, CIT 24-25, T 1, Ar.
PH 24 CI1 1, CI1 6, CIT 9, CIT 1314, CI1 17-18, CIT1,CI16,CI19, CI 13-14, CI1 17-18, CIT 1, CI 6, CI19, CIT 1314, CIT 17-18,
CI120-23, CI1 26, BT 1-3%, Ar. CI120-23, CT1 26, BIT 1-3%, Ar. CI120-23, CT1 26, BIT 1-3%, Ar.
PH 25 CI1 1, CI1 13, CI1 18, CI1 22-23, CI1 27, CIT 1, CIT 13, CIN 18, CI122-23, C1 27, | CIT 1, CIT 13, CI1 18, CI1 22-23, CI1 27,
BIT 1-3*, At. BIT 1-3%, Ar. BIT 1-3*
PH 26 CI16,CI9, CI 13, CI1 18, CM122-23, | CITI6, CIT9, CII 13, CII 18, CI1 22-23, CI16,CIT9, CI 13, CII 18, CI1 22-23,
CI126, BIT 1-3%, I 1, At. CI126, BIT 1-3%, I 1, Ar. CI126, BIT 1-3%, I 1, Ar.
PH 27 CI1 13, CI1 15, CII 18, CIT22-23, CI1 27, | CII 13, CI1 15, CII 18, CIT22-23, CT1 27, CI1 13, CI1 15, CIL 18, CIT22-23, CI 27,
BIT1-3%,TiIT I, Ar. BIT 1-3*, TII 1, Ar. BIT1-3%, TiIl I, Ar.
CII3,CI7,CI 11, C119, CT 2223, | CI3,CI7,CI 11, CI1 19, CI122-23,
PH 28 g s :

l'I7Bl'I12 HI'IIA

T127, BIT1-2% TIIT 1, A,




6. MATPULA BIAITOBIJTHOCTI — IMPOJOBKEHHSI 1

3arauabHi komnerenTHocti 3K 10-3K 18

B KomnerenTHOCTI
e3yIbTATH 5 5
naz-mmm 3araabni komnerenTHocti 3K 10-3K 18
3K 10 3K 11 3K 12 3K 13 3K 14 3K 15 3K 16 3K 17 3K 18
1 11 12 13 14 15 16 17 18 19
PH1
PH 2
PH3
PH 4 CIT2, CI14-5, CIT 11
PH5 3115-7, CIT8, CIT 10, CIT 12, CIT 14
PH6
PH7 CI19-10, CIT 13, CIT 18, CI120, CI1 26, | CI19-10, CIT 13, CIT 18, CI120, CI1 26,
T 1 T 1
CIL1. CILG, CI1O. CIL 13, CIL 18, CT1.20-
PH 8 21, CI1 23, CI1 26-27
CI1 13-14, CIT 17, CI1 20-21, CI1 23, CIT
PH9 =
PH 10 CI13-5, CI1 7, CIT 10-11, CIT 14, CIT 19 CI13-5,CI17, CI1 10-11, CII 14, CIT 19
PH 11
PH 12 CI13,CI7,CI10-11, CIT 15, CIL 19, CI3,CI 7,CI 1011, CIT 15, CIT 19,
Cr22-25,Cri 27 Cr22-25,Cr27
PH 13 CI13, CII5, CI1 7, CIL 11, CII 19, CT1 24| CII3, CILS, CILT, CIL LI, CIL 19, CT1 24~ CII3,CI 5, CIL7, CI 11, CII 19, CT1 24|
25, CI127 3, CI127 25, CI127
31110, CI1 6, CI19, CI1 13, CIT 17-18,
PH 14 CI120-21, CI1 26, BIT 1-3*
CI13, CI17, CI1 10, CI 13-15, CIT 18—
PH 15 23,CIi 26-27
PH 16 CI13,CI15,CI17, CI 11, CI1 19, CIT 22— CI13,CI15,CI17, CI 11, CI1 19, CIT 22— CIN3,CI15,CI17, CI 11, CIT 19, CIT 22—
25, CI127, BIT 1-3* 25, CI127, BIT 1-3* 25,CI127, BIT 1-3*
PH17 314,311 12, CIL1, CT1 2425, OKBIT I~ 314,311 12, CIT 1, CT1 2425, OKBIT 1-
* OKB3 1-2%, TIT 1 # OKB3 1-2%, T 1
PH 18 3113, 311 12, CIT 24-25, OKBIT 1-5%, I 3113, 311 12, CI1 24-25, OKBI 1-5%, 1T | 311 3, 311 12, CI 24-25, OKBII 1-5*, I
1 1 1
PH 19 311 3, CI1 16, CIT 24-25, OKBIT 1-5*, TII1| 311 3, CI1 16, CIT 24-25, OKBIT 1-5*, [T 311 3, CI1 16, CIT 24-25, OKBIT 1-5*, 111
1 1 1
PH 20 311 1-2, 311 11, CIT 1, CIT 13, CIT 16, CIT 3111-2, 31111, CIT 1, CIT 13, CIT 16, CIT 311 1-2,3M1 11, CI1 1, CIT 13, CIT 16, CTT
2425, T1i1 1, AT, 24-25,T1IT 1, At. 24-25,TIIT 1, Ar.
PH 21 3114, CIT 16, CIT 24-25, TIT 1, Ar. 311 4, CI 16, CT1 24-25, TI1 1, Ar.
PH 22 311 1-3, 311, CI 1, CIT 16, CIT 21, CII | 311 1-3, 311 11, CI 1, CI 16, CIT 21, CII | 311 1-3, 311 11, CII 1, CII 16, CII 21, CTI
24-25,0KB3 1-2%, I 1 24-25,0KB3 1-2%, I 1 24-25,0KB3 1-2%, I 1
PH 23 3114, CI1 16, CIT 24-25, [T 1, Ar. 311 4, CII 16, CIT 24-25, I 1, At.
PH 24
CII 1, CIN 13, CI 18, CI1 22-23, CI1 27,
PH 25 BII 1-3*, Ar.
PH 26 CI16, CI19, CII 13, CI1 18, CI1 22-23, CI16,CI9, CII 13, CI1 18, CI1 22-23,
T126, BIT 1-3%, TIIT 1, Ar. CI1 26, BIT 1-3%, TIIT 1, Ar.
PH 27 CI1 13, CI1 15, CI1 18, CI122-23, CI 27, CIL13, CILLS, CIL 18, CI122-23, CIL27,
BIT'1-3%, Tl 1, Ar. IT1-3%, I 1, A,
PH 28 CI13,CI7, CII 11, CI 19, CT1 22-23, cns, cmcnncnmcnzz 23,
7, BIT1-2%, T 1, Ar.

1'127 Bl'l12 T 1, A,




6. MATPUL BIAITOBIJHOCTI — MPOJOBKEHHSI 2

®axosi komnerenTHocTi PK 1-OK 9

B KomnerenTHOCTI
e3yJabTaTH 5 S
naz-mmm ®axoBi komnerenTHocTi PK 1-OK 9
DK 1 DK 2 DK 3 DK 4 DK 5 DK 6 DK 7 DK 8 DK 9
1 20 21 22 23 24 25 26 27 28
PH1 3115-9, CI12, CIT§, CI 12 3115-9, CI12, CIT8, CIT 12 3115-9, C12, CIT§, CI 12
PH 2 311 5-10, CIT 6, CIT8-10, CIT 12 311 5-10, CIT6, CI1 8-10, CIT 12 311 5-10, CIT 6, CI18-10, CIT 12
PH3 3115-9, CI1 6, CIT8-10, CIT 13-14, CIT | 3115-9, CI16, CI18-10, CIT 13-14, CII
17, CI1 2021, CT1 26 17, CI120-21, CT1 26
PH 4 CI12, CIT4-5, CIT11 CI12, CI14-5, CIT 11
PHS5 3115-7, CI18, CIT 10, CIT 12, CIT 14 3115-7, CI18, CIT 10, CIT 12, CTT 14 3115-7, CIT8, CIT 10, CIT 12, CIT 14 30157, CI18, CIT 10, CIT 12, CII 14
PH 6 3115-7, CI18, CIT 12, CIT 17, CIT 20 3115-7, CI18, CIT 12, CIT 17, CT1 20 3115-7, CIT8, CIT 12, CIT 17, CIT 20
CI19-10, CIT 13, CI 18, CI1 20, CI1 26,
PH7 T 1
PHS CI11, €16, CIL9. €T 13, CTT 18, CIT20- CIT 1, CI1 6, CI19, CI1 13, CT1 18, CIT 20- CIT1, 16, CT19. CI 13, CTT 15, CI120-| CIT 1, CI1 6, CI19, CIT 13, CIY 15, CT1 20
21, CI1 23, CT 26-27 21, CI1 23, CT 26-27 21, CI1 23, CTi 26-2 21, CI1 23, CI 26-27
PHO CIT 13-14, CI 17, CI120-21, CI1 23, CIT | CIT 13-14, CIT 17, CI1 20-21, CI1 23, CIT CIT 13-14, CI1 17, CI120-21, CI1 23, CII
26 26 26
PH 10 CI13-5,CI17, CIT 10-11, CIT 14, CIT 19 | CIT3-5, CI17, CIT 10-11, CIT 14, CIT 19
PH 11 CIT 13-14, CIT 17-18, CI1 21, CIT 23, CIT | CIT 13-14, CIT 17-18, CI1 21, CI1 23, CIT | CIT 13-14, CIT 1718, CI1 21, CI1 23, CIT | CIT 13-14, CIT 1718, CI1 21, CIT 23, CIT
26 26 2 26
PH 12 CI13,CI17,CI10-11, CIT 15, CIT 19, CI13,CI17,CI110-11, CIT 15, CIT 19,
Cr122-25,Cri 27 Cr22-25,Cr27
PH 13 CI13,CIT5, CI17, CIT 11, CIT 19, CIT 24-| CI1 3, CIT 5, CI17, CIT 11, CIT 19, CI1 24| CIT 3, CIT 5, CI17, CIT 11, CIT 19, CT1 24—
25, Cr27 25, CI127 25, CI127
PH 14 31110, CI16,CIT9, CIT13, CI117-18, | 31110, CI16, CI19, CIT 13, CIT17-18, | 31110, CI16, CI1 9, CIT 13, CIT 17-18,
CI120-21, CI1 26, BIT 1-3* CI120-21, CI126, BIT 1-3* CI120-21, CI126, BIT 1-3*
CI13,CI17, CIN 10, CIT 13-15, CIT 18~
PH 15 23, CI1 26-27
PH 16 CI13,CI15, CI17, CI 11, CI 19, CIT 22| CI1 3, CIT 5, CI1 7, CIT 11, CI1 19, CI1 22| CI 3, CIT 5, CI1 7, CI 11, CI1 19, CIT 22~
25,CI127, BIT1-3* 25,CI127, BIT 1-3* 25,CI127, BIT 1-3*
PH 17
PH 18
PH 19
PH 20
PH 21
3111-3,311 11, CI 1, CIT 16, CT1 21, CIT
PH 22 24-25, OKB3 1-2%, 1T 1
PH 23
PH 24 CILL, CIL6, CIL9, CI1 13-14, CI117-18, | CI1 L, CI1 6, CI19, CI1 314, CI1L 1718, | CI L, CIL6, CIL9. CI1 13-14, CI1 17-18,
CI120-23, CI1 26, BIT 1-3%, CI120-23, CI1 26, BIT 1-3%, Ar. CI120-23, CI1 26, BIT 1-3%, Ar.
PH 25 CIT 1, CIT 13, CIT 18, CI122-23, C1 27, | CIT1, CIT 13, CI 18, CI1 22-23, CT1 27,
BIT 1-3%, Ar. BIT 1-3%, Ar.
PH 26 CIT6, CI19, CIT 13, CI 18, CI122-23, CIT6, CI19, CIT 13, CI 18, CI122-23,
T126, BIT 1-3%, T[T 1, Ar. CI1 26, BIT 1-3%, TIIT 1, Ar.
CIT 13, CILLS, CIL I8, C1122-23, €127,
PH 27 IT1-3%, I 1, Ar.
PH 28 CIL3,CIL7, CIL 1L, CIL19, CIL22-23, | COL3,CILT CILLLCILLS, Cll22-23, | €113, CIL7, I L1, CIL 1, €11 22-23,
i

7Bl'112 T 1, A,

7BH12 T 1, At.

7BH12 T 1, At.




6. MATPULA BIAITOBIJHOCTI — MIPOJOBKEHHSI 3

®axosi komnerenTHocTi PK 10-PK 18

B KomnerenTHOCTI
e3yIbTATH 5 5
naz-mmm ®daxoi komnerenTHocTi PK 10-DK 18
DK 10 DK 11 DK 12 DK 13 DK 14 DK 15 DK 16 DK 17 DK 18
1 29 30 31 32 33 34 35 36 37
PH1
PH 2
PH3
PH 4 CI2,CI4-5,CII 11
PHS5 3115-7, CII8, CI1 10, CIT 12, CIT 14
PH 6 3115-7, CII8, CIT 12, CII 17, CT1 20
PH 7 CI19-10, CIT 13, CIT 18, CI1 20, CI1 26, CI19-10, CIT 13, CIT 18, CI1 20, CT1 26,
I 1 T 1
CII 1, CI 6, CIT9, CI 13, CII 18, CIT 20
PH 8 21, CI1 23, CT 26-27
PH 9 CII 13-14, CI1 17, CI120-21, CI 23, CIT CI113-14, CIT 17, CI1 20-21, CI1 23, CIT
26 26
PH 10 CI13-5, CI1 7, CI 10-11, CII 14, CIT 19 | CIT3-5, CIT 7, CI 10-11, CII 14, CIT 19
PH 11
PH 12 CII3,CI7,CI10-11,CIL15,CI 19, | CI3,CI7,CM10-11,CI 1S, CI 19,
Cr22-25, Cri 27 Cr22-25, Cri 27
PH 13 CI13, CILS, CILT, CIL LI, CIL19, CT1 24- CI13,CI 5, CI 7, CI 11, CI 19, CI1 24| CI1 3, CI 5, CIL7, CI 11, CI1 19, CI1 24—
s, CI1 27 25, CI127 25,CI127
311 10, CI1 6, CI 9, CIT 13, CIT 17-18,
PH 14 CI120-21, CI1 26, BIT 1-3*
PH 15 CI13,CI17,CIT10, CIT13-15, CIT 18~ | CIT3, CI17, CI 10, CIT 13-15, CI1 18— CI13,CI17,CIT 10, CIT13-15, CIT 18~
23, CI126-27 23,CI26-27 23, CI126-27
PH 16 CII3, IS, CI17,CIL L1, CIL19, €I 22-CI13, €IS, CIU 7, €I 11, cn 19, CI122-|CIT3, €IS, CIL 7, CIL 1L, CIL19, €11 22- 1 3, €1 5, CHt 7, Cr o1, cn 19, CI1 22~
25, CI127, BIT 1-3* s, CI127, B 25, CI127, BIT 1-3* s, CI127, BIT 1-
PH17 314,311 12, CIT 1, CT1 2425, OKBI I- [ 3114, 31T 2, CIT 1, CTI 2425, OKBIT 1
# OKB3 1-2%, T 1 # OKB3 1-2%, I 1
PH 18 3113, 311 12, CI1 24-25, OKBIT 1-5%, I 3113, 311 12, CI 24-25, OKBII 1-5*, II | 311 3, 311 12, CI 24-25, OKBII 1-5*, I
1 1 1
PH 19 3113, CI 16, CIT 24-25, OKBIT 1-5*, I 3113, CI1 16, CIT 24-25, OKBIT 1-5%, ITIT
1 1
PH 20 311 1-2, 311 11, CIT 1, CIT 13, CIT 16, CIT 3111-2,301 11, CI1 1, CIT 13, CIT 16, CIT | 31T 1-2, 311 11, CIT 1, CIT 13, CIT 16, CIT
2425, T 1, Ar. 2425, T 1, Ar. 2425, T 1, Ar.
PH 21 3114, CIT 16, CIT 24-25, TTIT 1, Ar.
PH 22 311 1-3,3M 11, CI1 1, CI 16, CIT 21, CTT 31 1-3,3M 11, CI 1, CII 16, CI 21, CII | 31 1-3, 311 11, CII 1, CI 16, CI1 21, CTT
24-25,0KB3 1-2%, I 1 24-25,0KB3 1-2%, M 1 24-25,0KB3 1-2%, I 1
PH 23 301 4, CII 16, CT1 24-25, T 1, Ar.
CI1 1, CIT 6, CI1 9, CIT 1314, CI1 17-18,
PH 24 CI1 20-23, CT1 26, BI1 1-3%, At
PH 25 CI1 1, CIN 13, CII 18, CI1 22-23, CI1 27, CIN 1, CIT 13, CI 18, CI 22-23, CM1 27,
BIT 1-3%, Ar. BIT 1-3%, Ar.
PH 26 CII6,CI19, CI 13, CI1 18, C122-23, | CII6,CIT9, CI 13, CI 18, CIT 22-23,
T126, BIT 1-3%, TIIT 1, Ar. T126, BIT 1-3%, T[T 1, A.
PH 27 CI1 13, CI1 15, CI1 18, CI1 22-23, CI1 27, | CIT 13, CI1 15, CI1 18, CI122-23, CI 27,
BIT 1-3%, TiIl 1, Ar. BIT 1-3%, TiIl 1, Ar.
PH 28 CI3,CN7,CI 11, CI19, CM122-23, | CI3,CN7,CI11,CI119, C122-23, | CI3,CI7,CI 11, CI1 19, CI1 22-23,

27, BIT 1-2* TIIT 1, Ar.

1'127 Bl'llZ T 1, A,

l'[27 BIT1 2 l'[l'[l Ar.




6. MATPULS BIAITOBIJHOCTI — MPOJOBKEHHSI 4

®axosi komnerenTHocTi PK 19-DK 27

PesyabraTn
HaBYaHHS

KomnerenTHOCTI

®daxoi komnerenTHocTi PK 19-DK 27

@K 19

DK 20

@K 21

DK 22

DK 23

DK 24

®K 25

DK 26

@K 27

1

38

39

20

41

42

13

45

6

PH1

PH2

31 5-10, CIT 6, CIT 8-10, CIT 12

PH3

3115-9, CI1 6, CI18-10, CIT 1314, CIT
17, CI1 2021, CT1 26

3115-9, CI1 6, CI18-10, CIT 13-14, CIT
17, C1120-21, CI1 26

PH 4

PHS5

3115-7, CI18, CIT 10, CIT 12, CTT 14

PH 6

3115-7, CI18, CIT 12, CIT 17, CT1 20

PH 7

CIT9-10, CI1 13, CIT 18, CIT 20, CIT 26,
T 1

CI19-10, CIT 13, CIT 18, CIT 20, CIT 26,
T 1

PH 8

CII 1, CIT 6, CIT9, CII 13, CTI 18, CIT 20—
21 CI123, C1l 26-27

CI1 1, CI16, CIT9, CIT 13, CIT 18, CI1 20—
21, CI1 23, CI 26-27

PHY

CIL13-14, CIL17, CI120-21, €23, €1l

PH 10

CI13-5,CI17, CIT 10-11, CIT 14, CIT 19

PH 11

CIT 13-14, CIT 1771286, CIi21, Cri23, C1

CIT 1314, CIT ]771285, CI121, CI1 23, CIT

CIT13-14, €I 17-18, €121, €11 23, €Il

PH 12

PH 13

PH 14

31110, CI1 6, CI1 9, CIT 13, CI1 17-18,
CI120-21, CII 26, BIT 1-3*

31110, CI1 6, CI19, CIT 13, CIT 17-18,
CIT20-21, CI1 26, BIT 1-3*

PH 15

PH 16

CI13, CI 5, CI17, CI 11, CIT 19, CIT 22—
25, CI127, BIT 1-3*

CI 3,CIs,cnz,Cill, Ci 19, CI1 22—
1127, BIT 1-3*

25,C

PH 17

PH 18

PH 19

3113, CI1 16, CIT 24-25, OKBIT 1-5%, ITIT
1

PH 20

3011-2,311 11, CIT 1, CIT 13, CIT 16, CIT
LZS I 1, Ar.

PH 21

3114, CIT 16, CI1 24-25, TTIT 1, A,

3114, CIT 16, CIT 24-25, T 1, Ar.

PH 22

311 1-3,31 11, CI 1, CII 16, CT1 21, CIT
24-25, OKB3 1-2%, I1IT 1

PH 23

3114, CIT 16, CI1 24-25, TTI1 1, Ar.

3014, CIT 16, CIT 24-25, T 1, Ar.

PH 24

CIl 1, CI16, CI19, CIT 13-14, Cl'l]7 18,
CIT20-23, CI1 26, BIT 1-3%,

CIT1,CI6, CIT9, CIT 13-14, Cl'[l7 18,
CI120-23, CI1 26, BIT 1-3%,

CIL 1, CI16, CIT9, CIT 13-14, CIT 17-18,
CI120-23, CI1 26, BIT 1-3*%, At.

PH 25

CIT 1, CIT 13, CIT 18, CI1 22-23, CI1 27,
BIT 1-3%, Ar.

CIT 1, CIT 13, CIT 18, CIT 22-23, C11 27,
BIT 1-3*, Ar.

PH 26

CIl6,CI9, CI 13, CIT 18, CIT 22-23,
1'126 BIT1 3 l'[l'[l Ar.

CIT 6, CIT9, CII 13, CIT 18, CIT 22-23,
1'126 BIT 1 3 l'[l'll AT,

CIl 6, CI19, CI 13, CIT 18, CIT 22-23,
cn 6Bl'[1 3 l'[l'[l Ar.

CIl 6, CI9, CIN 13, CIT 18, CIT 22-23,
cn GBl'Il 3 l'[l'll AT.

PH 27

CI1 13, CI1 15, CIT 18, CI122-23, CI1 27,
BIT1-3%, TiIl 1, Ar.

CIT13, Ll'l 15 CI1 18, CI1 22-23, CI1 27,
T 1-3%, l'Il'Il Ar.

PH 28

CI13,CN7,Crll, CI 19, Cl'[22 23,
cn

7BH12*1'[

@,

CI13,CN7,CI 1, CI 19, CIT 22-23,
cn 27, BIT 1-2*, T 1, Ar.

Moznauenns. «At.» — arectauis; «BIT 1-3*» — oxun obpanuii npodinsosanuii maker; «OKBIT 1-5%» i «OKB3 1-2%» — komnoHenTH BibHOro Bubopy. /liana3on Koiis o3Hayae BCi nepetiueHi KOMIOHEHTH BiIIOBIHOIO JianasoHy.




Pe3ysbTaTn 00roBOpeHHs1 OCBITHBOI POrpaMu

Honatok A

Creiikxonnepu (BKa3atu
I1IB Tta mocany, micie
poboTtn)

Pexomennaris

BpaxoBaro/gacTkoBO
BpaxoBaHO/ HE
BpaxoBaHO

[pumitka




Jlonatoxk b

Ilnan BpaxyBaHHs 3ayBaskKeHb Ta BUIIPABJIEHHS HEIO0JIKIB 32 0CBITHHOI0 NIPOrPamMoro0

Pexomenpanii, HagaHi IMepion BpaxyBaHHS 3axo/y, HaNpaBJIeHi Ha TepMiH BIIPOBaPKEHHS 3aX0/IiB
IiJT Yac OCTaHHBOT (KOpOTKOCTPOKOBHIA/ BpaxyBaHHs
aKpeauTaii JIOBr'OCTPOKOBHI1/HE peKOMeH A
JOIITFHO BPaxOBYBAaTH)
PexoMenpariii ekciepTHOI rpynu
Pexomenmartis 1
Pexomenmarris 2
Pexomenmartisa 3
Pexomennartii ["amy3eBoi ekcriepTHOI paau
Pexomenmarris 1
Pexomenmarris 2
Pexomennmartis 3
Hupexrop HHI KHIT Muxaiino T'OJJTEBCBKHIA
I"apanT OIIIT Onena AXIE3EP




