MIHICTL. .30 < c...... [HAYKH , .PATHI
H * "TOHAJIBHUM TEXHIYHUA YHIBEPCUTET YKPAITHH
«KHiBcbkni noJstitexniynuii incTuTyT imMeHi Iropst Cikopebkoro»

[O
KT inm Trops CiKOpCBKOTO
Bif 2020 p.)

paau
‘Muxaiino JIBUEHKO

IHTeNeKTYyaILHU aAHAJI3 JaHUX
Ta reoinpopmaTruka

Data Mining and Geoinformatics

OCBITHBO-ITPO®ECviHA ITPG1 rAMA

APYyroro (MaricTepcbKoro) piBHsi BUIIOI OCBiTH

32 ceniaJbHICTIO 122 Kom’oTepHi HAyKH
rajy3i 3HaHb 12 Indopmaniiini TeXHOIOTIT
kBaJipikanis MaricTp 3 KOMI'FOTEPHUX HAYK

Kuis — 2020



ana EANLD leA
PO3POBJIEHO nipoexTHOI0 IPYIIOI0:

KepiBHHK IpOEKTHOT IpyIu:

ITyrpenko Bikrop BaneHTuHOBHY, JOKTOp TeXHi‘IHHX\HayI(, CTapluii HayKOBHH CHiBpOOITHHK,
3aBiqyBad Jlaboparopii reorpadiunux inopmaitifinux cucteM HHK «CaitoBuii 1meHTp AaHux 3
reoindopMaTé " Ta CTAIOro PO3BHTKY» '

UJieHH IPOEKTHOI IPYIH:

. 3rypoBcekuit Muxatino 3axapoBuu, akamemik HAH Vkpaiuu, nokTop TEXHIYHHX Hayk,
npodecop, pekrop HamioHansHOro TeXHIYHOro yHiBepcUTeTY YKpalnu « KuiBChbkuil HONITEXHIYHHUI
iHCTHTYT iMeHi Iropst CiKOpCHKOTO»

Pomanenko Bixktop [leMHI0BHY, JOKTOP TEXHIYHHX HayK, Ipodecop, 3aCTYIHUK JUPEKTOpa
3 HAyKOBO-IIEIarorivyHoi poOoTH [HCTHTYTY IPHUKIAIHOrO CHCTEMHOTO aHAJ3y

Kacpsanop [laBno OneroBuy, JOKTOp (i3HKO-MaTeMaTHYHHX HayK, mpodecop, AUPEKTOp
IHCTUTYTY IPUKIAHOTO CHCTEMHOIO aHa 3y

ITankpatoBa Hartaniss [IMHTpiBHA, HOKTOp TEXHIYHHX Hayk, mnpcdecop, wien-kop. HAH
VKpaiHH, 3aCTyIHUK AUpeKTOpa [HCTUTYTY HPUKIaTHOTO CHCTEMHOTO aHAJTi3y

3aifuenko IOpiii IlerpoBuu, MOKTOp TeXHIYHHUX Hayk, mpodecop, mpodecop Kadeapu
MaTeMaTHYHHX METOMIB CHCTEMHOTO aHaJIi3y

Tumomyk Oxcana JleoHiniBHa, KaHIUAAT TEXHIYHHAX HayK, JOICHT, 3aBiayBau kadempu
MaTeMaTHYHHX METO/iB CHCTEMHOIO aHami3y [HCTATYTY IPHKIaJHOIO CHCTEMHOTO aHANi3Y

Jlange JMutpo BonoaumMHpoBHY, MOKTOp TEXHIYHHX HayK, Mpodecop, 3aBiayBad
nmaboparopii aHamizy BenUKHX JaHWX B Kibepdisuunmx cuctemax HHK «CairoBuii eHTp MaHHX 3
reoiH()OpMaTHKH Ta CTAIOTO PO3BE  y»

Jlxurupeit Ipuna MukosaiBHa, KaHAWJAAT TEXHIYHHX HayK, JAOIEHT, AOIEHT Kadeapu
MaTeMaTHYHUX METOJIiB CHCTEMHOIO aHaNli3y IHCTHTYTY IPHKIAIHOTO CHCTEMHOTO aHATIi3Y

Ilnmuorpaes IBan OsekcanapoBwd, KaHmuaaT (i3MKO-MaTeMaTHYHUX HAyK, JOLEHT,
JIOIIEHT Kadelpy MaTeMAaTHYHOTO MOJEIIOBAHHS €KOHOMIUHUX CUCTEM

bBonpak Amnnpiit OnexkcaHIpOBHY, KaHIWIAT TEXHIYHHX HayK, IOLEHT, JOLEHT Kaderpu
004HCIIOBANILHOL TeXHikN dakynpTeTy [HYopMaTHKH Ta 06UHCTIOBATIBLHOT TEXHIKK

€dpemoB Kocrautur Biktopouu, mupekrop HHK «CaitoBuif 1eHTp maHHX 3
reoiHOPMATHKHU Ta CTAJIOTO PO3BUTKY»

Hacupos JImutpo €srenosny, aupexrop TOB «®apoc [Iponakmny ‘

Manix Tumyp ImriazoBud, cTyaeHT 1 kypey marictpatypu IIICA 3a cnemianbricTio 122
Komm’rotepHi Hayku

IHOTOAKEHO:
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YXBAJIEHO:

OII o6roBopeHo miciis HaIXO/KEHHS BCiX mo0akaHb i MPOMO3KIIIN BiJl CTYACHTIB, BUIIYCKHHKIB Ta

poOOTOAABIIB Ta ¢ UICH( " HHI xadenpd MaTeMaTHYHHX METOIIB CHCTEMHOrO aHali3y
(mpotoxon Ne_ _ Bim 2020 p.). .
BPAXOBAHO:

1. MetoauuHi pexoMeHpallii cekTopy BHINOI ocBiTMH HaykoBo-MeTonuunoi pagm MiHicTepcTBa
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2. IlpoexT craHmapTy apyroro (MaricTepchbKoro) piBHS BHINOI OCBiTH 3i cliemianbHOCTI 122
«KoMmm’rotepHi Haykny

3. 3ayBaxXeHHS Ta MPOMO3HIIii CTCHKXOJAEPIB 3a pe3yIbTaTaMK IPOMaJICEKOr0 0OrOBOPECHHS:
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- 3100yBayiB BUINOI OCBITH, AKi Hap4aroThes 3a OI1 «KoMn rotepHi HayKm»;

- (haxiB1iB HaBYaTbHO-MeTOMUYHOTO Biaury KIII im. Iro‘pa CiKOpCBKOTO;

- (haxiBIIiB 3 rajly31 KOMIT FOTEPHUX HAYK (BIATYKH Ta JHCTH MATPHUMKH JOAAIOTHCS).
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1. MPO®LIb OCBITHbO-ITIPO®ECIHHOI ITIPOTPAMHU

3i cnemiasibHOCTI 122 KoM’ oTepHi HAayKkn

1 —3araabHa iHdopmanis

[loBHa Ha3Ba 3BO ta HamionanbHuii  TexHiuHuiét  yHiBepcuter VYkpainum —«KuiBchkuit
IHCTUTYTY/paKkynbTeTy | MOJITeXHIYHUN 1HCTUTYT iMeHl Irops Cikopchkoro», IHCTUTYT
NPUKJIQJHOTO CUCTEMHOTO aHAITI3Y

Cryninp Bumioi ocsitn | Ctymias BO — marictp
Ta Ha3Ba kBami¢ikauii | OcBiTHs KBai(iKalisg — MaricTp 3 KOMI IOTEPHUX HAYK
MOBOIO OPHTIHAITY

Odiuiitna Ha3Ba [HTenekTyanbHUN aHaNi3 TaHUX Ta reoiHpopMaTuKa
OCBITHBOI ITPOTpaMu

Tun quniomy ta o6car | Jumiom marictpa, onuHuuHui, 90 KpenuTiB, TepMiH HaBuaHHS 1 pik 4
OCBITHBOI ITPOTpaMu MiCSII

HasBricth akpenuramnii | [Iporpama HeakpeautoBaHa, HamionanbHe areHTCTBO 13 3a0e3meueHHS
SIKOCT1 BUIIO1 OCBITH, TEPMIiH IT0a4i MPOTpaMu Ha aKpeaUTAIlIO —
BecHa 2023 p.

Hukn/piBeHp BUILOT HPK VYxkpainu — 7 pisens, QF-EHEA — npyrwmii muxn, EQF-LLL -7
OCBITH PIBEHB.

[TepenymoBu HasBHicTh cTyneHs 6akagaBpa

Moga(1) BUKIIQTaHHS YkpaiHCchbKa/aHTmiCbKa

Tepwmin aii ocBITHROT J10 HaCcTYITHOTO TIJIAHOBOTO MEPETIISIAY

porpaMu

IaTepueTr-anpeca https://osvita.kpi.ua/ po3ain «OcBiTHI TporpamMu»

nocrtifiHoro po3mimienns | http://mmsa.kpi.ua/education-quality-monitoring-news/2151
OCBITHBOI ITPOTpaMu

2 — MeTa oCBiTHBOI MporpamMu

[TinroroBka (haxiBIliB, 3IaTHUX MPOBAAUTH YCIIIIHY podeciiiHy 1HXEHEpHY JisSTILHOCTI B raimys3i
KOMITFOTEPHUX HayK Ha OCHOBI IIMPOKOI MOTIMOJIeHOT 0a30BOi MaTeMaTH4YHOI MiJTOTOBKH Ta
3IaTHOCTI 3aCTOCOBYBaTH QJITOPUTMH, METOAM Ta IHCTPYMEHTH IHTEJICKTYaJIbHOTO aHaji3y
BEJIMKHX JIaHUX Ta TEXHOJOT11 reoiH(popMaIiitHiIX CUCTEM.

il 1 KOHTEHT OCBITHBOI MPOTpamMH BiANOBIAAIOTh KOHLENTYAJILHUM MoJoXeHHsIM Ctparerii
po3BUTKY HarioHaapHOTO TEXHIYHOTO YHIBEpcUTETYy YKpaiHn «KHIBCHKUH TMOMITEXHIYHUN
iHctutyT iM. Irops Cikopcekoro» Ha 2020 — 2025 poku., 30Kpema, 3a0e3MEUCHHIO
MIKIUCIUTUTIHAPHOCTI, CUCTEMHOCTI, KOMIUIEKCHOCTI MIJrOTOBKM 1 TrapMoHi3amii B3aeMomil
YHIBEPCUTETY 3 PUHKOM IIpalli; BpaxyBaHHIO HE JIMIIE HUHIIIHBOTO, a i Mail0yTHHOrO CTaHy
PO3BUTKY HAayK, TEXHOJIOTid Ta BHPOOHHIITBA; CTBOPCHHIO 32 PaxyHOK IIOETHAHHS HayKH,
MepeI0BOi OCBITH Ta 013HECY YMOB ISl IHHOBAIIHHOTO MPOpUBY 3a Hanpsimami, jae KIII im. Irops
CiKOpChKOT0 Ma€ MOTYXH1 HAIlPallOBaHHS.




3 — XapaKTepuCTHKA OCBITHbOI porpamMu

[IpenmerHa o6macthb

06’exm OisibHocmi: KOHIICTIIII 1 MOJENI Cy4acHOi Teopii 1 MpaKTUKU
MoOyI0BU KOMIT' FOTEPHHUX JITOPUTMIB Ta iX MporpaMHa peajizaris, 1o
OXOIUTIOE ~ HAyKOB1  JIOCHIDKEHHS, CIPSMOBaHI Ha  PO3BHUTOK
TEOPETUYHUX OCHOB MATEMaTHYHOTO Ta MPOTPAMHOTO 3a0e3MeucHHS
OOYMCTIOBAIBHMX MAIIMH 1 CHCTEM, CHCTEM KOMII FOTEPHOIO
T€OMETPUYHOTO MOJICTIOBaHHS Ta Bi3yalli3allii, CHCTEeM Ta METO/IIB
MITYYHOTO I1HTEJEKTY, aBTOMAaTU30BAaHUX EKCIEPTHHUX 1 MPOMHCIOBHX
cucteM 00poOKkH 1HpOpMaIIii, IHTEICKTyaIbHIX METO/IIB aHAITI3y TaHHUX
Ta 3aCTOCYBaHHS Te0iH(OPMAIlIHHUX CHCTEM.

Lini nasuanns: MiAToTOBKa (HaxiBIIB 3 KOMIT FOTEPHHUX HAYK, 3JaTHUX
pPO3B’sI3yBaTH KOMIUIEKCHI TpoOiieMu B Tamy3i mpodeciiiHoi Ta/abo
JIOCJTI THUIIPKO-THHOBAIIHHOT AiSILHOCTI y cpepi KOMIT IOTEPHUX HAYK,
o rnependoadae mpodeciiHe BOJOMIHHSA METOJAMH 1HTCICKTYaJlbHOIO
aHaJI3y IaHMUX, CIICHAPHOT'O MOJIEIIOBAHHS, OOPOOKH BEIIMKUX MaCHUBIB
JaHUX, BUKOPUCTAHHS T'e0iH()OPMAIIIITHUX CHCTEM.

Teopemuunuii 3micm npeomemnoi obnacmi: (QyHIAMEHTaIBHI Ta
MPUKIATHI HAYKOB1 JOCIHIDKEHHS, pO3pO0Ka 1 BIPOBAKEHHS TEOPiH 1
TEXHOJIOTi B KOMIT'FOTEPHHUX HAayKaX, MOXJIMBOCTI IX BHKOPHCTaHHS
JUTSL IPAKTUYHUX TOTPed, MOJIET aITOPUTMIYHHX TUIaT(opm, mporpam
Ta cucreM, MoBH cnenudikamnii mnporpam 1 ngediHimii MoB
nporpaMyBaHHS, MOJENI Ta METOAM JOKa30BOTO IPOTpaMyBaHHS,
AITOPUTMIYHI anreOpw Ta TMpOTrpaMHI JIOTIKH, Mojeni 0a3 maHuXx i
3HaHb, MATEMAaTUYHE 3a0€3MEUCHHS TIOJJaHHs, €()eKTUBHOTO 30epiraHHs
Ta Tomyky iHQopmariii B 6a3ax MaHWX 1 3HaHb, METOAU Ta 3acobOu
BUMIPIOBAaHHS, TECTYBaHHS, BepHdikallii, OIIHIOBAaHHS SKOCTI Ta
ONTHUMI3aIlll MporpaM, €KCIEePTHI CHUCTEMH, IHTEICKTyaJIbHI CHUCTEMU
HOiATPUMKH TPUUHATTS pillieHb, TEOpPisl aBTOMATIB 1 JUCKPETHHX
CHUCTEM, Teopis aJIropuTMiB 1 OOYHCICHb, MATEMAaTHYHI Ta
QITOPUTMIYHI OCHOBU OOYHCIIOBAILHOI TEOMETpii, TEXHOJOril Ta
METOAM KOMITIOTEPHOI TpadikKd Ta TEOMETPUYHOTO MOJICITIOBAHHS,
MaTeMaTHYHI OCHOBH KOMI'IOTEPHOI MaTeMaTHKH Ta  JIOTIKH,
dbopMallbHI  METOIM aHai3y Ta CHHTE3y TMPOTPAMHHUX CHCTEM,
MaTeMaTH4YHI MOJEIi TapaJeJbHUX 1 PO3MOJAUICHUX OOYHCIICHD,
PEaKTHBHI CHCTEMH, ITAPaIMTMU MPOTPpaMyBaHHs, MaTeMaTHYHI OCHOBU
IHTENEeKTYaIbHIX CUCTeM 00poOku iH(opmarlii, MaTeMaTH4HI METOI!
Ta aIrOPUTMH OOpPOOKH TMPUPOJHBOI MOBHU, MaTEeMaTH4YHA Teopis
po3mi3HaBaHHA OOpa3iB Ta KOMIT IOTePHUI 3ip, 00poOka mpuUpoIHOi
MOBH, TEOpisi CTOXAaCTUYHHUX KOMITIOTEPHUX CHCTEM, MOJCITIOBAHHS
MpOIECiB B yMOBaX HEBU3HAYCHOCTI Ta PU3MKY, aHANi3 Ta oOpoOka
MOTOKIB TaHUX 3acO00aMU OOYHCIIIOBAIBLHOTO IHTEJIEKTY, 3aCTOCYBAaHHS
XMapHUX PO3MOAINICHUX 00YMCIIIOBAILHUX CEPEIOBHIIL.

Memoou, memoouxu  ma  mexHono2ii:  O00'€KTMBHI  METOIH
dbeHomeHoori3aii, cucTeMaTu3anii, KOpUryBaHHS HOBUX 1 OTpUMaHUX
paHilie 3HaHb B KOMIT IOTEPHUX HayKaXx.

Iucmpymenmu  ma  obnaonamms:  3100yBa4  MOBHHEH  BMITH
3aCTOCOBYBAaTH KOMIT'FOTEPHY TEXHIKY, KOHTPOJIbHO-BUMIPIOBAJIbHI
npuiaay, TEXHIYHI 3aCO0H, MPOrpaMHO-TEXHIYHI KOMIUJIEKCH, MEPEXHI
TEXHOJIOTI] TOIIIO.

OpienTalris OCBITHBOI
pOrpaMu

OcsiTHbO-TIpO(eciitHa




OcHoBHHI POKYC
OCBITHBOI ITPOrpamMH

BukopucTanHs HOBITHIX KOHIICMIIM 1 Mojenel cydacHOi Teopii i
MPAKTUKK TMOOYAOBH MAaTEMaTUYHOTO, MPOTPAMHOTO Ta arapaTHOro
3a0€3MeYeHHs] KOMITIOTEPHUX CHCTEM IS IiJTOTOBKHM HAyKOBO-
MeAaroriyHuX KaJIpiB BUIIOI KBasiikaril

Knrwowuosi cnosa:

KOMIT IOTEPHI HayKW, HAyKd MPO JaHi, ITyYHUHA IHTEIEKT, MAalIMHHE
HaBUYaHHS, IHTEJEKTYaJlbHUW aHajl3 HAJBEIIMKUX MACHBIB JaHUX Ta
3HaHb, reoiH(opMaIliiiHi TEXHOJIOTI1

Oco0IMBOCTI OCBITHBOI
nporpaMu

[MigroroBka ¢axiBuiB 3AaTHUX 1O CAMOCTIMHOI HAayKOBO-JOCIiIHOI,
BUPOOHUYO-TEXHOJIOTIUHOT Ta opraHizarifHo-ympaBIiHCbKO1
JISITBHOCTI B cpepax 3aCTOCYyBaHHS 1HTEICKTYaIbHOTO aHaJI3y JTaHUX,
HayK MpoO JaHi, IHTENEKTyalbHUX CHUCTEM TMPHUHHATTS PpIllIeHb,
CIICHapHOT'0 MO/ICJIIOBAHHS, T€OIH(POPMALIHHUX CUCTEM Ta TEXHOJIOTIN
MITYYHOTO 1HTEJIEKTY 3 0OpOOKM BeIMKHUX 0a3 JaHWUX Yy 3aCTOCYBaHHI
0 TPUKIAIHUX 3a7ad aHalizy Ta AochimkeHb CBITOBOrO IEHTPY
JAHUX 3 Te01H()OPMATHKH Ta CTAJIOTO PO3BUTKY.

4 — TlpuaaTHicTh BUNYCKHUKIB /10 MPANEeBJIANITYBAHHS TAa MOJAJIbIIOT0 HABYAHHSA

[IpunaTHicTh 10
IpaIeBIAIITYBAHHS

Buau ekoHOMIYHOT JisSUIBHOCTI:

72 JlisnpHICTB y cdepi iHbopmaTH3alii

73 JlocmikeHHs Ta po3poOKU

80 Ocsita

[Ipodeciitni Ha3BU POOIT:

2149.2 AHaNITHK CUCTEM

2131.2 AHaMITHK KOMIT FOTEPHUX CUCTEM

2139.1 HaykoBwii criiBpoOITHHK (TaTy3b 00YMCIICHB)
2131.1 HaykoBuii CriiBpOOITHUK B TaTy3i OOYMCITIOBAILHUX CUCTEM
2149.2 TixeHep-10CiiTHUK

2310.2 Bukianay BUIOTO HABYAIBHOTO 3aKJIay; ACUCTEHT

IMonaneie HaBYaHHA

MOXIUBICTh AJII TMPOJAOBKCHHSI HaBYaHHS Ha TPEThOMY (OCBITHBO-
HAYKOBOMY) PiBHI I 3100yTTs CTyNeHs JOKTopa ¢inocodii

5 — BuUKJIagaHHA TA OLiHIOBAHHSA

Buxknamanus ta
HaBYaHHS

Jlekii, mpakTH4HI Ta CEMIHAPCHKI 3aHATTS, KOMIT FOTEPHI MPAKTUKyMU
1 mabopaTopHi poOOTH; TEXHOJOTIS 3MINMIAHOTO HABYAHHS, BUKOHAHHS
MaricTepchKol aucepraiii

O1iHOBaHHA

PeiiTuHroBa cucreMa OIiHIOBaHHs, YCHI Ta MMCHhMOBI €K3aMEHHU,
TECTYBAHHS

6 — IIporpamMHi KOMIIETEHTHOCTI

[nTerpanbna
KOMIIETEHTHICTh

31aTHICTh PO3B’SA3yBaTH CKIIAIHI CHEIialli30BaHi 3a/1a4i Ta MPaKTU4IHI
npoOjaeMu B 00JacTAX  po3Mi3HAaBaHHS  o0pa3iB, 300pa)KeHb,
IHTENEKTyalbHOTO ~ aHali3y  BEJIMKMX  MAacHBIB  JaHUX  Ta
TEONMPOCTOPOBUX JIAHMUX, SIKI XapaKTEPHU3YIOThCA KOMILIEKCHICTIO 1
HEBM3HAUEHICTIO yMOB Ta BHUMOI, IO Iepeadadae MpPOBEIEHHS
JIOCITIDKEHb Ta/a00 3MIMCHEHHS 1HHOBAIIM 13 3aCTOCYBAHHSIM METOJIIB
Ta TEXHOJIOT1H MITYYHOTO IHTEIEKTY

3araabni komnerenTHocTi (3K)

3K'1

3narHicTh OymyBaTh mpodeciiHy AisUIbHICTB, OI3HEC 1 TpUAMaTH pIlIeHHS,
KEPYIOUHCh 3acaIaMH COIIAJIBHOI BIIMOBITAIbHOCTI, TPABOBUX Ta €TUYHUX HOPM

3K2

31aTHICTh BUSBIATH HAyKOBY CYTHICTH MpoOiieM y mpodeciiiHiii cdepi, 3HAXOAUTH
aJICKBAaTHI IIJISIXU 10O iX pO3B’sI3aHHS




3K 3

3JaTHICTP 1O CaMOCTIMHOI'O OCBOEHHS HOBHX METOAIB JOCIIKEHHS, 3MiHI
HayKOBOTO i HAYKOBO-BUPOOHUUIOTO TPO(LITIO CBOET NISUTBHOCTI

3K 4

3MaTHICT, TEHEepyBaTH HOBI 11ei W HECTaHAApTHI MAXOAM M0 IX peamizamii
(KpeaTUBHICTh), MOCIIDKYBATH MPOOJIEMH 13 BUKOPUCTAHHSM CHCTEMHOTO aHaTi3y,
CHUHTE3Y Ta IHIINX METOIB

3K'5

31aTHICTD ~ OpraHi3yBaTH  PO3BHTOK  TBOpUYOi  IHILIATHBH,  palioHaji3alii,
BUHAXiTHUIITBA, BIPOBA/KCHHS JOCATHEHb BITYM3HSHOI Ta 3aKOPJOHHOI HAyKH,
TEXHIKU, BUKOPUCTAHHS MEPEOBOT0 JAOCBITY, MO 3a0e3Me4yloTh e(heKTUBHY pOOOTY
HiApO3ALTY, MiIIPUEMCTBA, BECTH NPOQECiiiHy, y TOMY YHCII HAyKOBO - TOCTIIHY
TiSUTHHICTH Y MIXKHAPOTHOMY CEPEIOBHIIII

3K 6

31aTHICTh OpraHizyBaTu 6araTo0idHy (y TOMY YKCII MDKKYJIBTYPHY) KOMYHIKAIIIO i
YOPaBISATH HEI, PO3B’SI3yBaTH CBITOTJISAHI, COIlaIbHO W OCOOMCTICHO 3HAYMMIi
npoOaeMu

3K7

3maTHICTh aHaji3yBaTH, BepuU]iKyBaTH, OIIIHIOBATH IOBHOTY iHoOpMalii B Xoi
npodeciiHOl MisTBHOCTI, IPU HEOOX1THOCTI TOTIOBHIOBATH 1 CUHTE3yBaTH BiJICYTHIO
iHpopMalio i IpaIoBaTH B yMOBaX HEBU3HAUYEHOCTI

3K 8

31aTHICTD KepyBaTH IPOEKTaMH, OpPTraHi30BYBaTH KOMAaHIHY pPOOOTY, MPOSIBISATH
1HIIIaTUBY 3 YAOCKOHAJICHHS JisUIbHOCTI

3K9

31aTHICTD NPUIMAaTH BiANOBIJAIBHICTH 32 PO3BUTOK MpoQeciiiHoro 3HaHHS I
npodecifHuX MpaKTUK 1/a00 3a OIIHKY CTPaTeridyHoro MOTEHIiany HpodeciiitHOro
PO3BHUTKY KOMaHIH

3K 10

31aTHICTh OpIEHTYBAaTUCS B CHUCTEMI 3arajbHONIOJACHKUX IIIHHOCTEH 1 I[IHHOCTEH
CBITOBOI ¥ BITUM3HSHOI KYJbTYPH, PO3YMITH 3HAUCHHSI TYMaHICTHYHHX I[IHHOCTEH
JUTs1 30€PEKEHHSI 1 PO3BUTKY CYJacHOI IUBLTI3AIT

3K'11

3M1aTHICTh YAOCKOHAIIOBATH W PO3BUBATH CBIA I1HTENEKTYyaJIbHHN 1 KyJbTYPHHI
piBeHb, OyIyBaTH TPAEKTOPIIO MPOGECIHHOTO PO3BUTKY W Kap €pH, MiATPUMYyBaTH
HOPMH 3JIOPOBOTO CIIOCO0Y KHUTTSI, 3aXOIUTIOBATH CBOIM MPUKIIATIOM

3K 12

3n1aTHICTD 10 poOOTH B GaraTOHAI[IOHAIBHUX KOJIEKTHUBAX, Y TOMY YHCII MPH POOOTI
HaJ  MDKIACHMIUTIHADHUMH ¥ IHHOBAI[IWHUMHU  TPOEKTamMH,  e()EKTUBHO
(byHKILIOHYBaTH SIK WieH ao Jiijiep IpyIu, O CKIAJaeThes 3 (paxiBIiB pi3HOTO piBHA
B pI3HUX Tamy3sx mnpodeciiiHoi MisUTbHOCTI, TpaIfoBaTH B HAIIOHAIBHUX 1
MDKHApOJIHUX KOMaHAax

®daxosi komnerenTHocTi (PK)

DK 1

3aTHICTD 10 CTBOPEHHS 1 BAKOPUCTAHHS Cy4yacHHUX 1H(POpPMAIIMHUX CHCTEM Ta
reoiHpopMalifHUX CHUCTEM, TEXHOJIOTIH IHTEJIEKTyaJlbHOTO aHalli3y NaHWX, HayKH
mpo AaHi, 300py Ta 0OpOOKM TEONMPOCTOPOBHX MaHMX 3 BHUKOPHCTAHHSIM XMapHHUX
CXOBHIII TAHUX, XMapHUX Ta CEPBIC-OPIEHTOBAHMX OOUYNCIICHB

DK 2

3MaTHICT, OpraHi3oByBaTH poOOTY KOJEKTHMBIB BHUKOHABIIB, MPUHAMATH
BUKOHABChKi PIIIEHHS B YMOBax CIHEKTpa JyMOK, BH3HA4YaTH MOPSIOK BHKOHAHHS
poOiT, OpraHi3oBYBaTH B TMiApO3AUTT POoOOTH 3 YIAOCKOHAIIOBAHHS, MOJEpHI3aIlii,
yHiiKaIii nporpaMHOro 3a0e3neyeHHs, M0 pO3pOOISIEThCS, Ta MOTO CKIAJ0BHUX, 3
pO3pOOJICHHSI TPOEKTIB CTAaHAAPTIB 1 cepTu(dikariB, 3abe3meuyBaTH aJarTalliio
CY4aCHHUX BEpCiii CUCTeM KepyBaHHS SIKICTIO 10 KOHKPETHUX YMOB MOTpe® 3aMOBHHKA
Ha OCHOBI MXKHAPOJHHMX CTAHAAPTIB

DK 3

31aTHICTh  BNPOBA/PKEHHS  IHHOBAIIMHMX  3aCTOCYBaHb  iH(OpMAaIiitHUX
TEXHOJIOTI B PO3MOJUICHHX 1 OaraToareHTHUX CHUCTEMax, B reoiH(opmariiiHux
CHUCTEMaxX, B CEMaHTHYHUX CHCTeMaxX 30epekeHHs 1 oOpoOneHHs iHQopmarlii, B
CHUCTEMax 3 IiJIBUIIEHOIO MPOTYKTUBHICTIO OOYHCIICHb




DK 4

3MaTHICTh A0 MPOEKTYBaHHS Ta MPOTrpamMHOI peasizaiii METOMIB KOMIT'IOTEPHOI
00poOKM HaJBEIMKUX 3a O0CATOM JaHUX B 1H(GOPMAIIIHHUX CEpPEIOBHINAX pi3-
HOMAHITHOTO TIPU3HAYEHHS, CHUCTEM VIPaBIiHHA Oi3HecC-TpolecaMHu, Mepex
IaTepHeTy peuel, cepBiC-OpiEHTOBAHUX CEPEIOBHII T4 CUCTEM BUCOKOMPOIYKTHBHUX
KJIACTEPHUX O0YHCIICHBb

DK 5

3naTHiCTh 30HMpaTH, (opMai3yBaTH, CUCTEMAaTHU3YyBaTH 1 aHali3yBaTH MOTpeOH Ta
BUMOTH JI0 KOMIT'IOTEPHOI CHCTEMH, IO PO3POOIAETHCSA, EKCIUTYaTyeTbCsS YU
CYIPOBOJIKYETHCSL.

DK 6

3MaTHICT, TOTYBAaTH Oi3HEC-TUIAHW AHATITUYHUX JOCHIDKEHb Ta aBTOMAaTH3aIlil
00YHCITIOBAJIFHUX MPOIECIB, MPOBOAUTHU OILIIHKY BUTpPAT Ha 3a0e3MneueHHs HeoOXiMHO1
AKOCTI  IPOTPaMHOrO  3a0e3MeyYeHHs, 3JIHCHIOBATH  EKCIEePTH3Y  TEXHIYHOI
JOKYMEHTAIi1 3 po3po0KH reoiHpopMalifHuX CUCTEM

DK 7

3naTHICTh BHUKOpHUCTaHHA MeToAiB Data Mining ans iHTENEKTyalbHOTO aHaji3y
Ha/IBETMKUX MacuBiB faHux (Big Data) Ta momyky npuxoBaHHMX 3aJeXHOCTEH B
pO3MOAICHUX 0a3ax JaHHUX

DK 8

3MaTHICTh /0 KOHIENTYaJbHOTO MPOCKTYBAaHHS MPHUKIATHUX TeoiH(opMaIliiHux
cUcTeM I 3amad 300py, OOpoOKM Ta aHaii3y TeOonmpOCTOPOBHX JAaHHUX PI3HOL
PUPOIH

DK 9

3M1aTHICTh 3aCTOCOBYBAaTH HEWPOHHI MEpEeXl PI3HOTO THNY Ta apXITEKTypH IS
BHPIIICHHS 33/1a4 MPOTHO3YBaHHS, Ki1acudikarii

DK 10

31aTHICTh €(EKTUBHO BHKOPHCTOBYBATH TEXHOJOTII OOYHMCIIOBAJIBLHOTO IHTEIEKTY
MIPU PO3POOITI CUCTEM MPHUHHSATTS PIillIeHb, IHTEICKTYATbHUX 1HHOPMAIIIHHUX CUCTEM,
IUTs 33124 POTHO3YBAHHS

DK 11

3naTHicTh (popManizyBaTH NpPEAMETHY O00JacTh IEBHOTO IPOEKTY SK CKIaJHYy
CUCTEeMY 3 BU3HAUCHHSM KIIOUOBHX EIIEMEHTIB Ta 3B’SI3KIB MiX HUMH, METH Ta
KpUTEPIiB OLIHKY 11 YHKIIIOHYBAaHHSI Y BUTJISIAI BIMOBITHOT iHGOpMaIiitHo1 Moiei

DK 12

3M1aTHICTh 3aCTOCOBYBATH ICHYIOUl 1 PO3pOOJIATH HOBI AJITOPUTMH PO3B’SI3YBaHHS
3aja4d y raiy3l KOMIT'IOTEPHHUX HayK: aJlTOPUTMHU PO3B’S3aHHS OOYMCIIOBATBHUX Ta
JIOTIYHUX 3a/1a4, AITOPUTMH TapaJIebHUX Ta PO3MOAUICHUX OOYMCIIEHb, aJrOPUTMHU
aHATITUYHOI OOpPOOKHM M 1HTEJIEKTYaJbHOTO aHaN3y BEJIWMKHX JaHUX 3 OI[IHKOK iX
€(EeKTUBHOCTI Ta CKJIAJHOCTI.

DK 13

3M1aTHICT pO3pOOIATH Ta aAMIHICTpYBaTH OasW JaHUX Ta 3HaHb, BOJIOMITH
Cy4aCHHMH TEOPISIMH Ta MOJICISIMH JIAaHUX Ta 3HaHb, METOJAMH iX IHTEPaKTUBHOI Ta
aBTOMATU30BaHOI pO3pOOKH, TEXHOJIOTIIMUA 0OpOOKH Ta Bi3yasizarlii.

oK 14

3MaTHICTh 1HIIIIOBATH Ta TUTAHYBATH IMPOIECH PO3POOKH KOMIT FOTEPHUX CHUCTEM Ta
MPOrPaMHOTO 3a0€3MeUeHHs, BKIIOYHO 3 HOro po3poOKOI0, aHali30M, TECTyBaHHSIM,
CHUCTEMHOIO IHTETPAIli€l0, BIPOBAKEHHSIM 1 CYIIPOBOOM.

7 — Ilporpamui pe3y/JibTaTH HABYAHHS

ITPH 1

BinbHO  BUKOpPHUCTOBYBaTHM e€Tanmud pO3pOOKM  TPOEKTIB  iHGoOpMaIiiHuX Ta
IHTEJICKTYaJIbHUX CHUCTEM 3 METOI0 aHAJITUKH Ta OOpOOKM BEIMKHUX JAaHWUX PIZHOL
MPHUPOJIH B CUCTEMaX IMiATPUMKH NPUHHSTTS PillICHb

I1PH 2

Po3yMitu (pi3HUHY Ta JOTIYHY CTPYKTYPH BEIUKHX CXOBHIIL JJAHUX

ITPH 3

Bononitn Meromamu iHTerparii pizHOpimHOT iH(pOpMaIli B HAIBEIUKAX MacHBax
TTAHUX

ITPH 4

['m1Ooko poO3yMiTH aNTOPUTMH, TEXHOJOTII Ta MporpaMHe 3a0e3MedeHHs I
IHTEJIEKTYIbHOTO aHAJII3y JTAHUX

ITPH 5

Po3po0iiaT TEXHOJIOT11 Ta METOIN OOYHMCIIIOBAIBHOTO IHTCICKTY

I1PH 6

3acTOCOBYBATH CydacHI TEXHOJIOTIl 00pOOJICHHS BEIMKUX CXOBUII JAHUX

ITPH 7

3HAaTH METOIU Ta METOIWKHU IIrOTOBKH JOKYMEHTIB Ha OTPHMAaHHS IaTCHTIB Ta
AaBTOPCHKUX CBIJONTB Ta 3aKOHOJABCTBA B Taly3l OXOPOHHM IHTEICKTYyaIbHOL
BJIACHOCTI




BononiTn OCHOBHI THUNM HEHMPOHHMX MEpEXK, I1X CTPYKTYpH Ta alrOpUTMH

ITPH 8 .
(yHKITIOHYBaHHS
IPH 9 3acTOCOBYBATH METO/AM Ta aJTOPUTMH IHTEIEKTYaJIbHOTO aHalli3y TeONpOCTOPOBHX
JTaHUX
IIPH 10 BukopucroByBaTH TEeXHOJOIII Ta MporpamMHe 3abe3nedyeHHs TreoiH(OopMaIiiHUX
CHCTEM JUIsl 0OPOOKHU TeONPOCTOPOBUX JIAHKMX B PI3HUX Tally3six
IPH 11 3HATH OCHOBHI METOJM MAIIMHHOTO HABYAHHS, BKJIIOUAIOYM METOIM TJIIMOUHHOTO
HaBYaHHS JIJIs] BUPIIICHHS 3a/1a4 MPOTHO3YBAHHS Ta IHTEICKTYAJIbHOTO aHAJTi3Y JTAaHUX
IPH 12 Buyatu Mopemi, MeTogu Ta MIAXOAW JO CICHAPHOTO IJIaHYBaHHS Ta pa3OyaoBH
CUTYaIlIHUT IEHTPIB
Po3yMiTH MeTOIU Ta TEXHOJIOTI aHali3y HAJBEJIHMKHX MACHUBIB JaHHUX Ta ICOIaHUX
ITPH 13 :
(Big Data)
BomoniTh  OCHOBHMMH  CTPYKTYpHUMH  KOMIIOHEHTAaMH  Ta  METOJAMH
ITPH 14 | inTenekTyanbHOro aHaji3y TEKCTOBUX JaHUX

8 — PecypcHe 3a0e3neueHHs peajizanii mporpamMu

Kanpose 3a0e3neyeHns | BiamosinHo 10 kaapoBHX BUMOT MIOAO 3a0€3MEYEHHS IPOBAIKEHHS

OCBITHBOI AISTLHOCTI y cepi BUIIOI OCBITH I APYTOro (MariCTepchbKoro)
piBHS BiamoBimHO a0 JIineH31HHUX YMOB, 3aTBepkeHNX [locTaHoBOIO
KaGinery Minictpis Ykpainu Big 30.12.2015 p. Ne 1187 13

3MiHaMu, BHeceHHMH 3rifiHo 3 [TocranoBoro Kabinery MiHicTpiB
VYkpainu Ne347 Big 10.05.2018 p.

MartepianpHo-TexHiuHEe | BiAMOBIAHO 10 TEXHOJIOTIYHMX BHUMOT II0J0 MATEpialbHO-TEXHIYHOTO
3a0e3meYCHHS 3a0e3NeueHHs OCBITHBOI JISUTBHOCTI Yy cdepi BUINOI OCBITH Ui JAPYroro

(marictepcbkoro) piBHs BiamoBizHo JIEH31MHUX YMOB, 3aTBEPAKECHHX
IToctanoBoro Kabinery MinictpiB Ykpainm Bix 30.12.2015 p. Ne 1187 i3
3MiHaMu, BHeceHnMH 3rimHO 3 IloctanoBoio KabGinery MiHicTpiB YKpainu
Ne347 Bix 10.05.2018 p.

[adopmariiiine Ta BiamoBiiHO 40 TEXHOJIOTTYHUX BUMOT {010 HaBYaIbHO-METOIUYHOTO
HABYAJIbHO-METOAMUHE | 3a0€3MEYEHHs OCBITHLOI JisNILHOCTI Y c(epi BUIIOI OCBITH ISt APYTOTO
3a0e3TeUeHHS (MmaricTepchbKoro) piBHA BigmoBigHO 10 JIieH31HUX YMOB, 3aTBEPIKEHIX

IMocranoBoro Kabinery Minictpis Ykpainu Bix 30.12.2015 p. Ne 1187 13
3MiHaMu, BHeceHHMH 3rifiHo 3 [TocranoBoro Kabinery MiHicTpiB
VYxpainu Ne347 Bin 10.05.2018 p.

9 — AkageMiuHa MOOILIBLHICTH

HarmionansHa kpequtHa | MOXIIMBICTD YKJIQJIaHHS YTOJl PO aKaAeMidHy MOO1IBHICTb.

MOOUIBHICTD

10




MixHapoiHa KpeIruTHa
MOOUIBHICTB

YxirameHi yrogau mpo MbKHApOaHy akaaeMiuny MoOimsHIcTs (Epa3smyc+ K1) 3
YHIBEpCUTETaAMHU:

VuiBepcurer Muxkonun Komepuuka B Topyni (PecmyOmika Ilonbiia)
brnuspkocxinnuit  TexHiunmii  yHiBepcuter (Typeupka  PecmyOmika)
VYuisepcuret M. I'poninren (Kopomiserso Hinepnanman)

Jleiinencekuit yHiBepcureT (KopomniscrBo Hinepranam)

€Hepkuil yHiBepeuteT iMeni @piapixa Hlumiepa (Penepatusua PecryOmika
Himeyunna)

VuiBepcutrer  JliokcemOypr  (Bemmke — I'epriorctBo  JIrokcemOypr)
Karonmumekuii yHiBepcuter JIboBeHa (KopomiBcTtBo benmbrisi) YHiBepcuTeT
Jlorapunrii, Jlopis (®panmy3pka PecmyOmika) YuiBepcuteT Jlotapuhrii,
Bwumra mkona Min Harci (@paniy3spka Pecrry6itika)

Bwumra mkona micta Haat (@paniy3pka PecryOiika)

Vriepcuret I panaau (KopomiscTo Icnanis)

Minanceka [lonitexnika (Itamiiiceka PecmryOumika)

Karonmumekuii yHiBepcuter JIhoBeHna (KopomicTtBo benmbrisi) YHiBepcuteT
Jlotapunrii, Min Hanci (®paniy3ska Pecny0itika)

HaBuanHs 1HO3EMHUX
37100yBayviB BUIIOT
OCBITH

MO>KIIHMBICTh BUKJIAJaHHS 1HO3EMHOK MOBOIO.

11




2. TIEPEJIIK KOMIIOHEHTIB OCBITHBLOI ITPOTPAMU

KoMIOHEeHTH OCBITHBOT MporpaMu (HaBYaJIbHI IUCIIUATUTIHH,

KypCOBI IPOEKTH (poOOTH), MPAKTUKH, KBaJi(iKaliiiHa KiHBKiC.TB . Popma
Kon u/n po6oTa) KpCIWTIB | M1IICYMKOBOI'O
KOHTPOJTIO
1 2 3 4
000B’s13k0BiI (HopMaTuBHi) KOMIOHeHTH OI1
Iuka 3arajJbHOI MiATOTOBKH
301 [HTeneKkTyanbHa BIACHICTh Ta TATEHTO3HABCTBO 2 3aJTiK
302 Cranuii iIHHOBaLlIMHUHN PO3BUTOK 2 3aJIiK
[IpakTuKyM 3  1HIIOMOBHOTO  MpodeciiftHOro
304 CHITKYBaHHS 3 3aITiK
MaTteMaTU4Hi 3acaJii IHTEIEKTYaJIbHOTO aHaJi3Yy|
305 TAHUX 5 eK3aMeH
306 OOpoOIIeHHST HAJBEIMKUX MACHUBIB JaHUX 4 eK3aMEH
Huxn npodeciiinoi miAroToBKu
Oo60B’s13x0Bi kKomnonenTu OII
101 [HTenexTyanpHui aHani3 ganux (Data Mining) 4 eK3aMeH
[102 KypcoBa po0oTa 3 IHTEeJIeKTyaJbHOT0 aHali3y JaHux |l BaITiK
[103 MeToi1 Ta TEXHOJIOT1] O0UHCITIOBAIBHOTO 1HTENEKTY|4 eK3aMEeH
1104 (OCHOBH CLIECHAPHOTO MO/ICIIFOBAHHS 3 eK3aMeH
1105 [Tpuxiagni reoindopmaniiiai cucTeMu 3 eK3aMeH
HocaigHunbknii (HAyKOBHUI1) KOMIIOHEHT
[106 HaykoBa poGota 3a TeMow  Maricrepchkoid BaITiK
muceprarii
[107 [lepeuruioMHa MpakTUKa 14 3aTiK
1108 Po6oTa Ha MaricTepchbKOIO AUCEPTAITIEI0 16 3aXUCT
Buo6ipxoBi komnonentu OIT
uka npodeciiiHol MiATOTOBKH
[1B1 OcsgiTHiit komnonent 1d-Karanory 3) 3aJIiK
[1B2 OcBiTHi koMmoHeHT 2d-Karanory 5 BaITiK
[1B3 OcagiTHiit komnonent 3®-Karanory 3) 3aJIiK
[1B4 OcBiTHi koMmoHeHT 4D-Karanory 5 BaITiK
[1B5 OcgiTHiil komnoreHt S®-Karanory 3) 3aJIiK
3arajapHuil 00CIT 000B’A3KOBUX OCBITHIX KOMIIOHEHTIB |65
3aranpHUI 00CIT BUOIPKOBHX OCBITHIX KOMIIOHEHTIB 25
3ATAJIBHUM OBCST OCBITHBOI IPOTPAMU |90




3. CTPYKTYPHO-JIOI'TYHA CXEMA OCBITHBOI IIPOIr'PAMU

1 CEMECTP i 2 CEMECTP 1 3 CEMECTP
I
MaTemaTHami 2acamH i i
. IHTSIEKTYAIEHOTO AHATIZY ! i
¥ ’ =
! | | ' | |
ObpobmeHss HATESIHEK InTenexTyaneHI aHATI? JaHEK i ) Wpzmsy 3 i
MacHBIE JAHHX (Data Mining) i Lol By s s R DR i
l l E OcHOEBH CIEHAPHOTO !
I
i
]
- B = - ! 1®-Karanory !
TIpscaamsi reoindopManiie i \
CHCTEMH
1
v i Ocsimifi xovmiomesT |
1 ]
IHTeNeKTYaTbHA BIACHICTE TA ! 2&-Karazory i
NATEHTO3HABCTEO | i
. . ! 3®-Karazory ]
Cramuil 1HHOBAIIIHHK POIBHTOK I
1
I 1
v ! = !
TIpaxTHKyM 2 {HIDOMOBHOIO i THI
HAYKOBOTO CHiIKYBaHHS | < ¥ }
i |
i i
! OceiTHIH KOMIOHEHT | y
i 5®-Karazory

|
‘ _
|
1
|
I

Liukna 3aranbHol NiAroToBKKU

Liukn npodeciiiHoi nigroTosxku

LOocnigHUUBKKIA (HAaYKOBUIH) KOMNOHEHT

]
]

BuBipkoBi kKomnoHeHTH

4. DOPMA ATECTAIII 3JOBYBAUIB BUIIIOI OCBITHU

Arecrarist 3100yBadiB BUIOI OCBITH 3a OCBITHBO-TIPO(ECIHOIO MPOrpamMoro
«IHTeNnekTyanpbHUIM aHalli3 JaHUX Ta reoiHdopmatuka» creuiaibHocTi KoM orepHi
HAyKH TMPOBOIUTHCS Yy (GopMi 3axXUCTy KBasi(ikamiiiHoi poOOTH Ta 3aBEPIIYyETHCS
BUJIAUCI0 JIOKYMEHTa (JIMIUIOMa) BCTAHOBJIEHOTO 3pa3ka MpPO MPUCYMKEHHS HOMY
CTYTICHSI MaricTpa 3 MPUCBOEHHSIM KBali(ikallii: MaricTp 3 KOMIT IOTEpPHUX HayK, 3a
OCBITHBO-HAYKOBOIO  TIporpamoro  «[HTeneKkTyanpHUN  aHali3  JaHUX  Ta
reoiH(popMaTUKa».

KBanigikariiiina po6oTa nepeBips€eThCs Ha Ilariat Ta micis 3aXUcTy
po3Mimaerses B peno3utopii HTh YHiBepcuTeTy 115 BIIBHOTO AOCTYIY.

ATecTallis 3A1UCHIOETHCS BIAKPUTO 1 MyOJIIYHO.
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5. MATPUIIA BIIITOBIJHOCTI IPOT'PAMHUX KOMIIETEHTHOCTEN KOMIIOHEHTAM OCBITHBOI ITPOT'PAMU
301 302 303 304 305 306 o1 1102 1103 o4 Ios Ioe6 o7 Ios

3K1 +
3K 2 + +
3K3 + + +
3K 4
3K5 + + +
3K 6
3K 7 + +
3K 8 +
3K9
3K 10
3K 11
3K 12
DK 1 + + +
DK 2 + +
DK 3 + +
OK 4 +
OK 5 +
DK 6 + +
OK 7 + +
DK 8 + +
OK 9 +
DK 10 + +
DK 11
DK 12 + + +
DK 13 +
oK 14 +

+
+
+

+l+|+|+

+l+|+|+

Hl+ [+ |+ ]+

+l+|+|+
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6. MATPUIA 3ABE3IIEYEHHSA ITPOT'PAMHUX PE3YJIBTATIB HABYAHHSA BIAITIOBI/IHUMHA KOMIIOHEHTAMM
OCBITHBOI TPOI'PAMHU

301 302 303 304 305 306 o1 o2 1103 o4 Ios o6 o7 o8

IIPH 1 + +

IIPH 2 + +

ITPH 3 + + +

+
+
+

IIPH 4

ITPH 5 + + +

IIPH 6

++ |+ +
+

ITPH 7 + +

ITPH 8 +

++ ]+ +

ITPH 9

ITPH 10

||+ |+ ]+

[MIPH 11

++ |+ +

[1PH 12

ITPH 13 + + +

[IPH 14 + +
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