MIHICTEPCTBO OCBITH I HAYKH YKPATHA
HAIIOHAJILHUM YHIBEPCUTET “JIbBIBCLKA MOJIITEXHIKA”

OCBITHBO-IIPO®ECINHA ITIPOT'PAMA
«KOMIT'IOTEPHI HAYKH (CUCTEMHA HITYYHOI'O IHTEJEKTY)»

PIBEHL BUIIIOI OCBITU [Tepiuwnii (6akanaBpChKHii) PiBEHb
CTVIIIHE BUIIIOI OCBITHU BakanaBp

I'AJIY3b 3HAHB 12 Tndopmartiitii TeXHOJIOTI]
CIELIAJIBHICTD 122 KoM 10TepHI HayKH

PosrmsanryTo Ta 3arBepmkeHo
Ha 3acizanHi Buenoi paau
HamionaneHoro yHiBepcurery
“JIpBiBCBHKA MMOJTITEXHIKA”
BITK/2» /12 2024 p.
IIporoxon Ne ) §

JIpBiB 2024




JIMCT IMOT'OJI'KEHH S
0CBITHBLO-TIpo(eciiiHol mporpamMu

PiBeHb BHIIOI OCBITH [Tepmuii (bakagaBPChKUH)

["any3b 3HaHDL 12 Tndopmariiini TeXHOIOT

CrieniajibHICTB 122 KoM’ 10TE€pHI HAyKH

Keamidikarmis BaxkayaBp 13 KOMIT IOTEPHHUX HayK 32
crieniarizamiero «CHCTEMHU IITy4YHOTO
THTEJICKTY»

PO3POBJIEHO I CXBAJIEHO IMNOIro>KEHO
HaykoBo-MeTOIUUHOIO KOMICIEIO [TpopekTop 3 HAyKOBO-TIeAaroTi4HOT
crewmansHocTi 122 Komm’roTepni Hayku pobotu HalioHaJIbHOTO YHIBEPCHTETY
IIpoToxon Ne 37 é/a’f «JIbBIBCHbKA MOITEXHIKa
Big «./5 70 2024 p.

@& Oner JABUJUAK
Fonosa;M}cnemaﬂmocn « TPy A 2024 p.
o, Yasaa MAPIKYIIA

Hauanpuuk HaBuajibHO-MeTOAMUYHOTO

BIJUTUTY YHIBEPCHTETY
@_’_'Bacnnb TOM’IOK
« 78 » ¥ i 2024 p.
PEKOMEHJIAOBAHO
HayxoBo-MeTOAMYHOIO Pagoio Hupexrop HaBuanpHO-HayKOBOIO
YHIBEPCUTETY IHCTUTYTY KOMIT IOTEPHHX HayK Ta
ITpoToxom Ne iH(opMaLIHHAX TEXHOJIOT1H
Bin « 72 » £ 2024 p.
Haranis ITAXOBCBKA
I"'onora HMP ynigepcurety
: s ol
= -_,«-fznammﬁ 3ATOPOJIHIN <« Z# 2024 p.




ITEPE/IMOBA

Po3po0neH0 MNPOEKTHOIO Tpymord  HAyKOBO-METONMYHOI  KOMICii  CHemiaabHOCTI
122 «Komm’rotepHl Hayku» Ha mifcrasi CraHaapTy BHUILOI OCBITH 34 CHEMIaNbHICTIO 122
«KoMmm’rorepni  Haykm» mis  mepmoro (6akanaBpChKOro) pIiBHSA  BMIIOI  OCBITH,
3areepaxkeHoro Hakazom MOH Vkpainu Ne 962 Big 10.07.2019 poky, y cknaui:

Skosuna Bitaniit Crenanosuu  — A.T.H., mpodecop, mpodecop kadenpu CIII
rapanT OIIII
Botiko Haranis IBaniBHA — K.€.H., JOLEHT, foueHt kagenpu CIII

Maxoscpka Harans bormaniBea  — a.1.H., npodecop, mupexrop IKHI

Menbuukosa Haranis [BaniBHa ~ — A.T.H., JOIEHT, 3aBixyBay kadempu CIIIT

Bosk Onena Bopucisaa — K.T.H., IOIEHT, noueHT kadeapu CILII

I30H1H IBan Bikroposuu — K.T.H., IOTIEHT, noneHT kadeapu CIIII

3aroponuuii [Ban [BaHOBHY — pupekrop Llentpy MaiicTepHOCTi MO po3polui
nporpaMHoro 3adesneuenns kommanii CodyrCeps

Beren €Bren — xomnereHc Excnept LlenTpy malicteprocti 1m0
po3poOui  mporpamMHOro  3abe3reueHHs KOMITaHii
Co¢rCeps

Koryu Oxcana — kommnereHc Ekcmept LlenTpy MalicrepHocTi 1O
po3pobiii  mporpaMHOro 3abe3meueHHs KOMIIaHil
CodrCeps

Boltuyk Anpapiit — IH)KeHep koMmaHii Ring

Mipuyk Jlimiana — 3g00yBau BuIOi OCBITH, OakanaBp 3-Kypcy

creatbHOCTI «Kommn roTepHi Haykmy, rpyma [II-3X

["apaHT OCBITHBOI IPOrpaMu : Biraniit AKOBHUHA

(ITiAmHC) (upi3Buue, iHiuiamu)

IIpoekT ocBiTHRO-TIpOdeCiitHOI nmporpaMu 0OroBOPEHUH Ta CXBaJCHUH Ha 3acijaHHi
Buenoi panu HaByanbHO-HayKOBOTO IHCTUTYTY KOMII'IOTEPHHX HayK Ta iH(pOpMaLiiiHux
TEXHOJIOT1H

[MpoToxon Ne 4 Big « A7 » tecrromepn- 2024 P

Tonosa Buenoi pagu IKHI % Haranis IITAXOBCBEKA
(ni,r(n:{y/ y (mpisBHuLe, iHiLiamM)

3ATBEP/DKEHO TA HAJAHO YMHHOCTI
Haxasom pexropa Hanionanbsaoro yHiBepeurery “JIbBiBChKa MOJITEXHIKA
Big « % » g pul 2024 p. Ne #S$C ~A~79

[ U U

Ils ocpiTHRO-mpodecilina mporpama He MoOXe OyTH IOBHICTIO a60 YacTKOBO
BI/ITBOPEHA, THPAKOBAHA Ta PO3MOBCIOKeHA 0e3 10380y HamioHanbHOro yHiBepecHTETY
«JIpBIBCHKA MOJITEXHIKAY.




ITpogine ocBiTHBLO-Npodeciiinoi mporpamu 6akanaspa «KoMir’orepHi Hayku
(cucremn mquﬂoro inTesiekty)» 3i ciemiasnibHocti 122 «Komn'rorepui Haykn»

1 —3araabna ingopmauisi

IHoBua Ha3Ba 3aknany
BHLLOT OCBITH TA

CTPYKTYPHOIo
niapo3ainy

Hauionanbuuii ynisepeurer «JIbBiBCbKA MOMITEXHIKA»,
xadepa CHCTeM LUTYYHOrO iHTENEKTY, IHCTUTYT KOMIT FOTEpHHUX Hayk
Ta iHOpMALI HHUX TEXHOJIOTI i

IloBHa Ha3ea
KBaJiikauii MOBOIO
OpHUriHANY

Baxanasp i3 KOMIT'FOTEPHHX HAYK 34 CIELiai3aiero ((CHCTeMl/I
IUTY4YHOIO 1HTEJIEKTY»

Odiuiiina HazBa
OCBITHBOT IporpamMu

Komn’rorepHi Hayku (CHCTEMHU LITYYHOIO iHTENEKTY)

Twun qunsiomy Ta odcar
OCBITHBOI MporpaMu

Hunnom Gakanaspa, onunuunuii, 240 kpeautie EKTC, Tepmin
HaBYaHHS 4 POKH

HasiBHicTh akpeanTanii

He akpenuroBaHa

Huxn/pisenns HPK Ykpainu — 6 pirens, FQ-EHEA — nepruuii uuks, QF-LLL - 6
piBEHb
IlepeanymoBu IloBHa 3arajbHa cepeaHst OCBITA

Mosa(1) BHKJIAZAHHSA

YkpaiHcbka MOBa

OcHoBHI noHATTH TA X
BH3HAYEHHS

Y mporpami BUKOPHCTAHO OCHOBHI MOHATTS T4 iX BU3HAYEHHS
BIANOBiAHO 10 3akoHy Ykpainu «IIpo BUIiLy OCBITY»

2 — Mera ocBiTHLOI porpamu

3abesnmeunTu cTyneHtaM 3100yTTA  3HAHb, YMiHb Ta HABHUKIB,
HEOOXITHHX NI NPUIHATTS pilleHb B CKJIAOHHUX CHCTEMaxX Pi3HOL
NPUPOIU 3 BUKOPUCTAHHSIM METOAIB IUTYYHOrO IHTEJIEKTY TA CYYaCHHUX
iHpopMALIMHNUX ~ TexHONOriH, (yHIAMEHTANbHMX 1 NPUKIAAHUX
METO/IiB ONPALIOBAHHS Ta aHANI3y NAHUX IJIs PO3B’s13yBaHHs npobiem
Y PI3HHX Taly3siX HayKH, TeXHiKH, (iHAHCIB, COLianbHO-eKOHOMIUHi i
Ta TOJNITHYHIA cdepax, TIODAIBLHHX Ta JIOKAJLHMX €KOJOTiuHHX
npobyiemax Ta pisHHX cepax CyCIibHOrO Ta EKOHOMIYHOTO JKUTTS.
ByTu miiroToBneHUMH O YCHIIIHOTO 3aCBOEHHS CKJIAIHIIIMX NPOrpaM
IJISl HAYKOBMX JIOCTITHUKIB B [ajly3i CHCTEM IUTYYHOTO IHTEIEKTY.

3 - XapakTepucTHKA 0CBITHLOI IPOrpamMmu

IIpeameTna obsnacTb
(rany3b 3HaHD,
creniaibHicTh)

Ob'exm(u)  eueuennss ma/abo Oianenocmi: —  MaTeMaTHYHI,
indopmaniiini, iMiTanifini Mozeni peanbHux sABULI, 06'eKTiB, CHCTEM i
NPOLIECiB, MPeaAMETHHX 00JacTel, MOJaHHsA JaHUX | 3HAHb — METO/IH i
TexHomorii  orpumanHs, 30epiraHds, o06pobku, mnepenaui Ta
BUKOPHMCTAaHHs iHQOpMALIi, IHTENEKTYaNbHOTO aHajisy HaHMX i
NPUAHATTS pilleHb — Teopis, aHani3, po3podka, omiHKa eeKTUBHOCTI,
peanisanisi anropUTMIB, BHCOKONPOAYKTHBHI OOMHCNEHHS, Y TOMY
YMCJI MapajesbHi OOUMCIIEHHS Ta BEJIMKI AaHi.

Lini nasuanus: miaroroBka (axiBuiB, 3MATHUX MPOBOIUTH TEOPETHYHI
T4 €KCMNEPUMEHTAIbHi MOCHIJKEHHs B Tajy3l KOMITIOTEPHHX Hayk;
3aCTOCOBYBATH MATEMAaTHYHI METONM W ANTOPUTMiYHI NPHHLMIH B
MOZE/IIOBAHHI, MPOEKTYBaHHI, po3pobui Ta cynpoBoai iHdopmauifHux
TEXHOJOTiH; 3JiMicHIOBaTH pO3poOKy, BIPOBA/KEHHS 1 CyNpOBix
IHTEIEKTYaIbHHX CHCTEM aHajisy W o0pobkM AaHMX opraHisaLiHHMX,
TEXHIYHMX, TNPHPOAHMYMX 1  COLIAJbHO-EKOHOMIUYHHX  CHCTEM.
Teopemuunuii 3micm npedmemnoi odnacmi: Cydacui MOAENi, METOMNH,
QJTODUTMH,  TEXHOJIOI{, TMpPOLECH Ta CHOCOOM  OTPHUMAHHS,




npencTasieHHs, oOpoOku, aHamidy, nepemadi, 30epiraHHs OaHUX B
iHbOpMALIMHUX CHCTEMAX.

Memoou, memoourxu ma mexunono2ii: MaTeMaTHYHI MOJENI, METOAH Ta
AJTOPUTMH DPO3B’A3aHHA TEOPETHYHMX 1 NPHUKIAJHUX 33/a4, IO
BUHHMKaIOTh npu po3pobui IT; cywacHl Texnomorii Ta miathopmu
IpOTpaMyBaHHs, METOAHX 300Dy, aHaJi3y Ta KOHCOJI JaLlii pO3noaiaeHO!
iH(opMmarLi; TeXHOJOrI Ta METOAM NPOEKTYBAHHSA, PO3POONEHHS Ta
3abe3neueHHst sSKOCTI CkJIagoBHX 1T, METOOM IHTENEKTYalbHOro
aHami3y Ta TeXHONorii Bi3yamizauii [JaHWX, METOOW LITYYHOTO
inTenexty, CASE-rexnomorii monemosaHHs Ta mpoekTysaHus IT;
TEXHOJIOTIi Oi3Hec-aHasi3y Ta aHAJNITHKH NaHHX,

Inempymenmu ma obnaonanna: po3nopineHi o0YMCIIOBAJIbHI CHCTEMH,
KOMIT'FOTE€pHI Mepexi; MoOinbHI, XMapHI Ta TyMaHHI TEXHOJOTI,
CHCTEMH YIIpaBJiHHS 0a3aMH JJAHUX, Orepalliiidi CUCTEMMU.

OpienTauist ocBiTHLOT
nporpamu

IIporpama Ga3yerbcst Ha 3arajibHOBIIOMHMX HAyKOBHX Pe3yjbTaTax 3i
BpPaxyBaHHAM CbOTONHILIHBOrO CTaHy iHQOPMALIHHHX TEXHOJOTIIH,
aKLIEHT Ha TOTOBHICTb NpaloBaTH it HaOyBaTH HABUYKH 3HAHb 3
KOMIT IOTEPHHX HayK Ta iHpOpMaLiiHUX TeXHONOr i, MATEMATHYHOIO
Ta KOMIT' IOTEPHOrO MOAENIOBAHHS POLECIB i CHCTEM Pi3HOT MpUpoH,
3a7a4 TNPOTHO3YBAHHfA, MPOEKTYBAHHS, OINTHMI3alii, CHCTEMHOrO
aHaJI3y Ta NPUHHATTS PilleHb, AHANI3Y Ta CHHTE3y JaHUX i 3HAHb TOLIO.
HocnimHunpka niHis € npodeciiiHo opieHTOBaHA, eKCrepTHA JiHiA €
NPAKTHYHO OPi€HTOBAHA.

OcnoBHuii poxyc
OCBITHBOI Mporpamu Ta
cneniaJizauii

3aranbHa OcBiTa B ranmysi KOMITIOTEPHHX HayK Ta iH(OpMawiiHHX
TEXHOJOTIH, a TaKoX 3[aTHICTb [0 aHaMi3y, MPOrHO3YBAHHS,
MPOEKTYyBaHHs Ta MPUHHATTA pillleHb B CKJIAAHUX CHCTEMAaX pPi3HOI
TPUPOAH 3 BUKOPUCTAHHAM METOMIB IITYYHOTO iHTEIEKTY, MALIMHHOIO
Ta rUOOKOro HaBYAHHSI.

Bubiprosi 6noxu: iHTeneKTyalbHHH aHami3 JaHWX, PO3rOPTAHHS
CHCTEM MAIMHHOTO HaBYaHHs, NPHKJIAJHE NPOrpamMHe 3abe3neyeHHs,
IITYYHHH iIHTEJEKT B POOOTOTEXHILI.

Ocob6auBocTi Ta
BiAMiHHOCTI

Ocobnusictio nporpamu € GOKyC Ha MATOTOBLI CreliamicTa, SKHil
3MOXKe:

- BUpIINYBAaTH aJqrOPUTMIYHO CKJIAHI 3a1aui;

- aHaJI3yBaTH NaHi BENUKUX OOCATiB;

- pospobmsitu anroputmu  o6pobku  Bimeo, 300pasxkeéHb abo
TEKCTIB, 1HTENEKTyalbHUX CHCTEM YIpaBiiHHs po0OTamMu Ha
OCHOBI METOIiB LITYYHOIO IHTEJEKTY Ta MALIMHHOTO HABYAHHA

- Ta 3AiHCHIOBATH iX e(peKTHBHY NpOrpamy peajizalio.

3arasnom e 4 Jiniii;

Masa ninii InTenekTyanbHuil ananis gannx: [pyHTOBHE BHBUEHHS i
3HAHHs apXITEKTYpH CHCTEM INTYYHOTO IHTEJIEKTY, PO3pOONeHHs
OKpPEeMHX MPOrpaMHHX MOAYJIB TakUX CHCTEM, METOAiB 0OpolKH
MIPUPOIHOMOBHMX TEKCTIB, OMPALFOBAHHA 300paskeHb, MOJETIOBAHHS T
aHami3y JaHUX Y CKJIaJHUX CHCTEMAX.

Mnst ninii Po3ropraHHs cHCTeM MAIMHHOIO HABYAHHS., PO3pobeHHs
apXiTeKTypH CHCTEM INTYYHOTO IHTENEKTY, PO3POGJEHHS OKpeMMX
NPOrpaMHUX MOZYJIB TaKMX CHCTEM JUIA aBTOMATH3alil PO3rOpTAHHS
in(opmaLiiiHux cucteM, 0OpoOKa Ta aHaNi3 BETUKMX JAHHX.

Has ninii Tlpuknanne nporpamue 3aGe3nevennsi. PozpoGnenus
CEpe/lOBUI  Ta  KOMIIOHEHTIB  KpOCIUIAT)OPMEHHHX  [ONATKiB,
NPOEKTYBAHHS Ta PO3POOJIEHHS CXOBHL AAHHX.




Hnaa  qinil Ilryynnii  intenekr B pobGororexniui. IIpomuciosa
poboToTexHika Ta iHTerpamis iHQOPMALIHHUK CHCTEM, CEPENOBHILE Ta
KOMIIOHGHTH  PO3pOOKM  NPUKIANHUX ~ POOOTHU3OBAHMX  CHCTEM,
KOMIT’ KOTEPHHH 3ip.

4 - IlpugaTHicTh BUIYCKHUKIB 0CBITHBLOI IPOrpaMu

[0 I

DALIEBJAAIITYBAHHS TA NOAAJBLIIOT0 HABYAHHS

HpupaThicTs A0
NpaueBJIAIITYBAHHS

PoGoui Mmicus y cdepi aHamTHKH aHux, 1HPOPMALIITHAX TEXHOIOTIH,
wTy4yHoro  intenekry:  IT-kommnanii, ¢axiui 3  po3pobku
MaTeMaTH4YHOro, 1H(POPMALIHHOTO Ta MNPOrPAMHOrO 3abe3reueHHs
iHpopMaLiHHUX cuCTeM, ¥ rany3i iHdopmauifiHux TexHomor i1,

Hopanbuie HABYAHHS

MaroTh npaBO NPOJOBXKHTH HABYAHHS HAa JPYromy (MaricTepchbKomy)
pieHi Bumoi ocsiti. HaOyTrsi nomatkoBux keajidikauiii B cucremi
I CJISL M TITIOMHOI OCBITH.

S — BuknajgaHHst Ta OHIHIOBAHHS

Buknaganns ta

Jlexuii, mpaxTHYHi 3aHATTS, BUKOHAHHS KyPCOBHUX POBIT, 1OCII IHULBKI

HABYAHHS nabopaTtopHi pobOTH, KOMaHOHI MPOEKTH, CaMmocTiiiHa pobora Ha
OCHOBI IiJPYYHHKIB, HABYAJILHUX MOCIOHHKIB T4 KOHCIEKTIB JIEKLIiH,
KOHCy/npTalllii 31  BUKJIanayamy, MiAroToBKa  HakanaBpChKOi
kBanidikauifinoi poboTu.

OuinoBanus ITucemoBi Ta ycHi ex3aMeny, jaboOpaTopHi 3BiTH, YCHI INpe3eHTaLli,
3axucT OakanaBpchbKol KBasidikauiiHoi poboTH.

6 — IlporpamMHi KOMIETeHTHOCTI

InTerpanbua 3maTHiCTH PO3B’A3yBATH CKJIAJHI CIIELiaNi30BaHi 3a1a4i Ta NPaKTHYHI

KOMIMETeHTHICTh npodJIeMH y Taly3i KOMIT IOTepHHX Hayk abo y mporeci HaB4YaHHs, 11O

(IHT) nepenbavae 3acTocyBaHHs Teopiii Ta MeTomiB iHMOpMaLiHHHX
TEXHOJIOTIH 1 XapaKTepH3yeTbCS KOMIUIEKCHICTIO Ta HEBH3HAYEHICTIO
YMOB.

3aranbni 3K1. 3parHicTb 10 aGCTPaKTHOTO MHCJIEHHSI, aHAJI3Y Ta CHHTE3Y.

KOMIIETEHTHOCTI 3K2. 3naTHicTh 3aCTOCOBYBATH 3HAHHSI ¥ IPAKTUYHHX CHTYaLisAX.

3K)

3K3. 3HanHA Ta pO3yMiHHA MPEIMETHOI O0NacTi Ta PO3yMiHHS
npodeciHOI JisIBHOCTI. :

3K4. 3naTHicTb CHINKYBAaTHCS HEPXkKaBHOK MOBOK K YCHO, Tak i
IHCBEMOBO.

3KS5. 3naTHICTh CHiJIKYBATHCS iHO3EMHOI MOBOK.

3K6. 3naTHiCTE BUNTHUCS i OBOJNIOAIBATH CYYACHMMH 3HAHHAMH.

3K7. 3paTnicTe mo mowyky, oOpoGieHHs Ta aHami3y inpopmauii 3
Pi3HHX IKepeL.

3K8. 3maTHicTb reHepyBaTH HOBI i/1ei (KpeaTUBHICTS).

3K9. 3naTHiCTh IPaLOBATH B KOMAH/].

3K10. 3naTHicTb OyTH KPUTHUHUM I CAMOKPHUTHYHHM,

3K11. 3narHicTe npuiMaTH OOIPYHTOBaHI PilUEHHS.

3K12. 3naruHicTh ONiHIOBaTH Ta 3abe3neuyyBaTy SIKiCTb BUKOHYBAHMX
pobiT.

3K13. 3naTHicTh [iSITH HA OCHOBI €THYHUX MipPKyBaHb.

3K14. 3parHicts peanmisyBaTu cBOi mpaBa i OOOB’S3KM 5K 4JeHA
CYCIJIbCTBA, YCBiIOMIOBATH MiHHOCTI IPOMAISHCHKOTO (BiNBHOTO
IEMOKPAaTHYHOr0) CYCIIJIBCTBA Ta HEOOXiAHICT HMOro cranoro
PO3BUTKY, BEPXOBEHCTBA NpaBa, pas i cBOOON IIOAHHH | rPOMaLISTHHHA
B YKpaiHi.

3K15. 3parnicTs 30epiraTH Ta NPUMHOXKYBATH MOPAJIbHI, KYJIbTYpHI,

HAYKOBI LIHHOCTI i JOCSITHEHHsI CYCHiJIbCTBA Ha OCHOBI PO3YMiHHsA




icTopii Ta 3aKOHOMIPHOCTEH PO3BUTKY MpeAMETHOI o0nacTi, il Micus y
3arallbHii CHCTeMI 3HAHB MPO MPUPOAY 1 CYCHINILCTBO TA Y PO3BUTKY
CYCIIJILCTBA, TEXHIKH 1 TEXHOJIOTiH, BUKOPHCTOBYBATH Pi3Hi BUIH Ta
dopmu pyxoBOi aKTHBHOCTI /sl AKTHBHOIO BiJIOYMHKY T4 BEIEHHS
30POBOTO CIIOCOOY JKHUTTS.

3K16. 3narHicTh yXBaNIOBATH pPIIIEHHA Ta MiSITH, JOTPHMYKOUHCH
NPHHUMIY HETNPHITyCTUMOCTI KOPymuii Ta Oyab-sKUX iHIIHX MpPOsIBiB
HenoOpOUECHOCT.

Ocobansocti OINI

3K17. 3partHicTb uMTATH, PO3YMITH, 3aCTOCOBYBATH Ta PO3POOISTH
TEXHIYHYy JOKyMEHTAL{H0 YKPAiHCBKOK Ta iHO3EMHMMHM MOBAMH s
MPOEKTYBAaHHSA Ta PO3POONEHHS CUCTEM LUTYYHOTO IHTENEKTY.

3K18. 3natHicTs OyayBaTH 3B’A3KM TAa BIAHOCHHH 3 MIOABMH 3 IHIIHX
rajysei, BpaxoByBaTH JyMKY KOJer, pO3YMITH I{HIIMX JIFOJEIH,
BUPAXATH NOBIPY KOMaHIi, BH3HABATHU CBOI MOMHMJIKH, YHHKATH Ta
sanobirath  konduikraM. 3nificHroBaTu mipbip 1 migrorosky
inpopmanii, craBuTH Uiy, (OPMYJIIOBATH 3aBAAHHS ANA peaiizaiii
CHCTEM LITYYHOIrQ 1HTEJIEKTY

daxoBi KoMneTeHTHOCTI
creuiabHOCTI
(PK)

@®K1. 3patHicTh m0  MaTeMaTH4HOro  (OpPMYJIIOBaHHA  Ta
IOCHIDKYBAHHS ~ HEMEPEePBHUX Ta AMCKPETHHUX  MAaTeMaTHYHMX
Mozenel, oOrpyHTOBYBaHHA BHOOPY MeETOmIB 1 MAXOAIB IUis
pO3B’A3yBaHHS TEOPETHMYHUX 1 [PHUKIAAHMX 3a7ad y ramysi
KOMII' FOTEPHUX HAyK, aHaJli3y Ta iHTEPIIPETYBAHHS.

@K2. 3paTHiCTb 10 BHABIGHHA CTATHCTHYHHX 3aKOHOMiPHOCTEH
HEJIETEPMIHOBAHUX SIBHIL, 3aCTOCYBAHHS METOMIE OOYHMCIIOBAILHOTO
IHTENIEKTy, 30KpeMa CTATHCTHYHOI, HEHpPOMEpe:KeBOi Ta HewiTKOi
00poOKH HAaHHX, METOHIB MALIMHHOTO HABYAHHS TA IE€HETUYHOTO
NpOrpaMyBaHHs TOLIO.

@®K3. 3paTHICTE O JIONYHOrO MMCIEHHS, MOOYMOBH JIOTiUHMX
BUCHOBKiB,  BHKOpPHUCTaHHsi  (popMajbHUX MOB 1  Mojenei
aNrOpPUTMIYHUX OOYHCIIEHb, IPOEKTYBAHHS, PO3POOJIEHHs H aHamizy
anropuT™MiB, OLJHIOBAaHHS iX e(pEKTHBHOCTI Ta CKJIaJHOCTI,
PO3B’A3HOCTI Ta HEPO3B’A3HOCTI AJTOPUTMIYHUX mpobneMm s
aneKBATHOTO MOJIENIOBAHHA MNpeaMeTHHX o0nacTell i CTBOpEHHs
NPOrpaMHUX Ta iHpOpMaLiHHUX CHCTEM.

OK4. 3naTHiCTh BUKOPHCTOBYBATH Cy4aCHI METONH MAaTEMaTHYHOIO
MOJE/IOBaHHA 00’ €KTiB, mnponeciB i sBuuI, po3pobmsaTd moxmeni i
QIFOPUTMH  YHCENBHOIO PO3B’ S3yBaHHA 3aad MAaTEMaTH4YHOIO
MOZIENIIOBAHHA, BPaxXOBYBaTH IOXHOKH HaOJMKEHOrO YHCEIbHOrO
pO3B’sA3yBaHHsA npodeciiHux 3amay.

®KS5. 3nparnicte 3pilicuioBatu  (QopmanizosaHuii  omumc  3amau
OOCHIKEHHs orepauiii B OpraHisalifiHO-TEXHIUYHMX 1 COLUaJBHO-
€KOHOMIYHMX CHCTEMaxX pI3HOTO TPU3HAYEHHs, BU3HAYATH iX
ONTUMAJIbHI PO3B’A3KH, OyIyBaTH MOZEN ONTHMAJIBHOTO yIIPAB/IiHH
3 ypaxyBaHHAM 3MiH €KOHOMIYHOI CHTyawii, ONTHMI3yBaTH MpOLECH
YIpPaBJIiHHA B CUCTEMAX Pi3HOTO NPU3HAYEHHs Ta PiBHSA iEpapXii.
@K6. 30aTHICT 10 CHCTEMHOTO MHCJICHHSI, 3ACTOCY BAHHS METOIOON
CHCTEMHOIO aHaji3zy [isi ROCHIUKEHHs CKJIaAHMX npobieM pi3HOi
npUpOaH, MeToniB GopmaisarLii Ta po3B’A3yBaHHS CHCTEMHMX 3a/ad,
IO MAKOTh CYNEPEUIUBI LiiJIi, HEBU3HAYEHOCTI Ta PU3HKH.

®K7. 3paTHiCTb 3aCTOCOBYBATH TEOPETHYHI Ta MPAKTHYHI OCHOBH
METOMOJION] Ta TEXHOJIOri MOJENIOBAHHS  JUIsl  JIOCHI JKEHHS




XapaKTepPUCTHK 1 ITOBEAIHKH CKJIAAHUX O0'€KTIB i CHCTEM, MPOBOMXUTH
00uHCIIOBANIbHI €KCIIEPUMEHTH 3 00POOKOIO i aHAMI30M Pe3yNbTaTiB.
®K8. 3patHicTe MpOEKTYBaTH Ta  PO3POONSTH  MpOrpamHe
3a0e3nedeHHs 13 3aCTOCYBAaHHAM PI3HHMX TapajiurM MPOrpamyBaHHs:
y3arajabHEeHOro, 00’ €KTHO-OPiEHTOBAHOTO, (YHKLIOHANBHOTO,
JIOTIYHOTO, 3 BiIIMOBIAHUMH MOZENAMH, METONAMH i ANrOpHTMaMU
004HCIIEHb, CTPYKTYPAMH JaHHX | MEXaHI3MaMH YIIPABJIi HHSL. .

@K9. 3narHicTb peanidyBaTu OaraTopiBHEBY O0YMCIIOBAIbHY MOZAEIb
Ha OCHOBI apXiTeKTyPH KJI€HT-CEPBEP, BKIKOYAKOUH 0a3y NaHuX, 3HAHD
1 CXOBHIUA [aHWX, BHKOHYBATH pO3NOIiIeHy 0OpobKy BelHKHX
HabopiB IaHUX HA KJIACTEPaX CTaHIAPTHHX CEPBEPIB 1J1st 3a6e3reueHHs
00YMCIOBATBHUX MOTPed KOPHCTYBAYiB, Y TOMY YMCJi HA XMapHUX
cepaicax.

®K10. 3pnarHicTb 3aCTOCOBYBAaTH METOHOJIOTII, TEXHOJOri Ta
IHCTPYMeHTalbHI 3aCO0H JUlst YNpPAaBJIiHHA [POLECAMHM JKUTTEBOTO
LMKy iHQOpMaLifiHKUX | NMPOrpaMHUX CHUCTEM, MPOAYKTIB i CepBiciB
iH(OpMALi HHUX TEXHOJIOTi# Bi ANOBIAHO 10 BUMOT 3aMOBHHKA.

@®K11. 3paTHiCTh OO IHTENEKTYaJLHOrO aHaji3y JaHHX HAa OCHOBI
METONiB OOYHCIIOBAJIILHOTO iHTEJIEKTY BKJKOYHO 3 BEIHKHMH Ta
NOraHo CTPYKTYPOBAaHMMM JaHUMH, iXHBOI ONEpaTHBHOI 00po0ku Ta
Bidyanizamil pe3ynpTaTiB  aHajisy B NpOUECi  po3B A3yBaHH
NPHKIATHUX 33034,

®K12. 3parnicte 3abe3meyMTH OpraHizalild  OOUHCIIHOBANLHUX
mpoueciB B iHpOpPMALiiHMX CHCTEMax pI3HOrO MNPU3HAYEHHA 3
ypaxyBaHHAM apXiTEKTypH, KOH(IrypyBaHHS, MOKa3HUKIB
pe3yNbTaTMBHOCTI  (YHKLIOHYBaHHA  ONEPalifiHUX  CHCTEM i
CHCTEMHOTI'O IPOrPaMHOrQ 3a0e3MeUeHHs!.

®K13. 3parmicte 10 po3pobKH  MEpEeKeBOr0  MPOrPaMHOrO
3a0esnevyeHHs, 1O (QYHKIIOHYE HAa OCHOBI pi3HMX TOMOJOriil
CTPYKTYPOBaHMX KaO€JNbHHX CHCTEM, BHKODHUCTOBYE KOMIT IOTEPHI
CHCTEMH 1 Mepexi mnepejadi JaHUX Ta aHali3ye sKicTb poboTH
KOMII’ FOTEPHUX MEpexK.

@®K14. 3patHicTh 3aCTOCOBYBAaTH METOAM Ta 3acobu 3abe3nevueHHS
inpopmauiinoi Ge3rexku, po3pobiusiTH i eKcriyaTyBaTH CrielliajbHe
nporpaMue 3abe3neueHHs 3axucTy iHpopmauilinux pecypcis 06’ ekTiB
KPUTUYHOI iHpopMauiitHol iHdpacTpykTypu.

®K15. 3natHicTe m0 aHamizy Ta (YHKUIOHAJBHOIO MOIEIIOBAHHS
Gisnec-npouecis, noOyHOBH Ta MPAKTHYHOTO  3aCTOCYBAHHS
(QyHKIIOHANLHUX ~ MOZENell  OpraHi3auiiHO-  €KOHOMIWHMX i
BUPOOHUYO-TEXHIYHUX CHCTEM, METOHIB OLIHIOBAHHSA PM3HUKIB iX
TPOEKTYBAHHS,

®K16. 3naTHiCTb peanizoByBaTH BUCOKONPOAYKTHBHI OGUUCIEHHS HA
OCHOBI XMapHHX CEPBICiB i TEXHONOTIH, MapaneNbHuX i PO3NOMiNeHUK
obuucneHs npu po3pobui H excrulyarauwii poO3MOMINEHMX CHCTEM
napanenabHoi 06pobku iHpopmarti.

OcobauBocTi OIII

@K17. 3natnicTe 3acTocoByBaTH y poOOTI MiXKHAPOIHI CTAHHAPTH 3
OliHKM AKOCTi iH(poOpMauwiiiHuX cucTeM, Bisyamizauii  naHux,
ynpasiinag Ta oOcnyroByBanHs IT cepsicis, Moaeni OUiHKH 3pinocTi
npouecis po3pobku iHdopmaniiiHux cucrem.

@OKI18. 3naTHicTh 10 po3pobneHHs METOIB Ta 3aco0iB aHali3y HaHuX
PI3HOI CTPYKTYPH




@®K19. 3paTHICTb A0 TPOEKTYBAHHS iHTENEKTyalbHUX 1HpOpMAL HHUX
CHACTEM

®daxoBi KOMIETEHTHOCTI
npodeciiinoro
CIIPSIMYBAHHS

(PKO)

1. Jlis JiiHiT iHTEIEKTYAJIBHOTO AHAJIZY AAHHX:
1.1) 3paTHicTh (opMyIOBATH HOBI TIIOTE3M, LIYKATH Ta BisyasizyBaTu
NPUXOBAHI 3aJIEKHOCTI NAHMX, BHUKOPHUCTOBYIOYM METOLH IUTYYHOrQ
1HTEJIEKTY;
1.2) 3narHicTh edeKTHBHO BHOHMpATH HAJNEXHI HAMPAMH 1 BiANOBigHI
METOOM JUII pPO3B’SI3yBaHHs 3ajad aHau3y maHux B obnacti
iHpOpMaLi HHIX TEXHOJON H Ta LITYYHOTO 1HTENEKTY;
1.3) 3paTHiCTH aHANI3yBATH HECTPYKTYPOBAHI JaHi, UIIYKATH 3aIeXHOCTI 3
BHKOPHUCTaHHSM METOIIB LITY4YHOIO 1HTENIEKTY,
1.4) 3patHiCTP BUKOPHUCTOBYBATH 3HAHHS OCHOB L(poBOi 0OpoOKM
CHIHAJIB TA4 BMIHHS BHKODHCTOBYBATH iX TPH TPOEKTYBAHHI CHCTEM
TEXHIYHOTO 30pYy, OMPALFOBAHHI MOBHHMX CHMTHAJIB, aHANI3i TAa CHHTE3
300paKeHs.

2. lng ninii Po3ropranHs cucTeM MAIIHHHOIO HABYAHHS:
2.1) 3paTHiCTb aBTOMATHYHO PO3TOPTATH CHCTEMH PI3HOIO PiBHS,
2.2) 3partHiCTb aHanmi3yBaTH NaHi BENHKOTO pPO3MIpY, pPO3pobasTH
ApXITEKTyPHI PilleHHs [UTs BEJIMKUX JAHHX;
2.3) 3paTHICTH pO3rOPTATH Ta AAMIHICTPYBATH CHCTEMH HA OCHOBI
apXiTeKTypH KJ€HT-CepBep, BKIOYAIOUM 0asu NAHMX, 3HAHb i CXOBHINA
JaHHX, CHCTeMH pO3MoAieHol oOpoOku Benmukix HaOOpiB HaHMX Ha
KJIacTepax CTaHAaPTHHX CEPBEpIiB, y TOMY YHCJI XMApHIX,
2.4) 3narsicTh po3poOATH CepefoBHILE Ta KOMIOHeHTH MLOpS pilieHs.

3. las ninil npHKIagHOro NporpamMHoro 3adesnevenHs:
3.1) 3natHicTh OLiHIOBaTH Ta 3a0e3MEYyBATH SIKiCTh MPOrPAMHOTO KON,
3.2) 3parHicTe 37ifiCHIOBATM aHANi3 TA YNPABMIHHA BHMOTAMH [0
nporpaMHoro 3ale3nevyeHHs Ta OOIPYHTOBAHO oOMpartd  HaHOinbLI
ebeKTHBHy TapagurMy Ta METOHOJION CTBOPEHHS MPOrPAMHOTO
TPONYKTY HA OCHOBI BUMOT 3aMOBHUKA,
3.3) 3naTHiCTh 3MiMICHIOBATH NMPOEKTYBAHHS Ta PO3POOIIITH APXiTEKTYPy
NPOrpaMHUX JOAATKIB Y IHQOPMALIHIX CHCTEMAX;
34) 3patHictb  3aCTOCOBYBATH  METOHOJNOMI, TexHomorii Ta
iHCTpyMeHTaNBHI 3acO0M ULl yIPABMIHHS NPOLECAMH JKUTTEBOIO LIHKJTY
iHpOpMALIIHIX 1 mpOrpaMHUX —CHCTEM, NPONYKTIB 1  CepBiciB
iH(pOopMaLiHHIX TEXHONOTii1 BIANIOBIIHO 1O BUMOT 3aMOBHHKA.

4, [lns JiHil ITy9HOro inTesieKTy B po0OTOTEXHILli:
4.1) 3naTHiCTb 10 NPOrpamMyBaHHA NPHKIIAAHIX POOOTH30BAHMX CUCTEM,
4.2) 3natHicTs 31ilicHIOBaTH QOpMaIi30BaHHI OITUC 33184 3 IPOMHCIIOBOL
poboTOTeXHIKM Ta IHTErpaLito 1HPOPMALIHHIX CHCTEM,
4.3) 3naTHICTb 3aCTOCOBYBATH 1HTENEKTYaJIbHI TEXHOJIONT ONpaLtOBaHHs
o6pasis y poboTn30BaHNX IHPOPMALI HHUX CHCTEMAX;
4.4) 3naTHICTb peali3oBy BaTH BUCOKONPOAYKTHBHI OOUMCIIEHHs! HA OCHOBI
TYMaHHHX CEPBICiB i TEXHOJIOM 1.

7 — IlporpamHi pe3yJibTATH HABYAHHSI

(ITP)

ITP1. 3acTocoByBaTH 3HAHHI OCHOBHUX (OPM i 3aKOHIB aGCTpaKTHO-
JIOT14HOr0 MHCIIEHHs1, OCHOB METOZOJIOrT HAyKOBOTO Mi3HAHHS, OpM
i METONIB BHJIyHYeHHsI, aHasi3dy, oOpobku Ta cuHTe3y iHpopmawii B
npeaMeTHi oblacTi KOMIT'IOTEPHHUX HAYK. ;

[IP2. BuKOpHCTOBYBaTH Cy4acHHil MaTeMaTHYHMH  amapar
HENEePEepPBHOr0  Ta JUCKPETHOrO aHamlizy, JiHiliHOI  anreGpH,
aHAJITHYHOI reoMerpii, B mpodeciiiHiii misbHOCTI s po3s’sI3aHHA




3a7a4 TEOPETHYHOro Ta MpPUKIAJHOrO XapakTepy B TIpoLeci
TPOEKTYBAHHS Ta peasisatii 00’ ekTiB iHGOpMaTH3ALL].

ITP3. BukopHcTOBYBaTH 3HAHHS 3aKOHOMI PHOCTEH BUTIAZIKOBUX SABHIIL,
iX BJACTHUBOCTEH Ta omepaiiii Hal HMMM, MOXEJEH BHUIAIKOBUX
NPOLIECIB T4 CYYACHUX MPOrPAMHUX CEPENOBHILI JIsi PO3B’A3YBAHHS
3a7a4 CTaTUCTHYHOI 00poOkM naHuXx 1 mMOOYJOBH MPOTHO3HUX
MozeneH.

[1P4 BuxopuCTOBYBaTH METOAH OOUYMCIIFOBAILHOIO IHTEJEKTY,
MAaIHHHOIO HABYAHHS, HEHPOMEpEsKeBOl Ta HeUiTKOI 0OpoOKH HaHuX,
F€HETHYHOTO Ta EBOJIOLIMHOrO MPOrpaMyBaHHsS IJis PO3B’s3aHHs
3a/1a4 PO3Mi3HABAHHsA, NPOrHO3yBaHHs, Kiacudikauii, inenrudikawii
00’ €KTIB KepPyBaHHS TOLIO.

ITP5. [Ilpoextysatw, po3pobssATH Ta AaHaNi3yBaTH ANrOPUTMH
pO3B’sA3aHHA OOYMCIIIOBABHHUX T4 JIOMYHUX 3a/a4, OLiHIOBATH
€(heKTUBHICTb Ta CKIAZHICTh AJTOPHTMIB HA OCHOBI 3aCTOCYBaHHs
(bopmanenux monenei anropuTMis Ta 00YUCTIOBAHUX (BYHKLI .

[1P6. BuKOpHCTOBYBAaTH METOAM YHCENBHOTrO NU(EPEHLiFOBAHHS Ta
iHTerpyBaHHs (yHKLIH, pPO3B'A3aHHs 3BMYAiHUX qU(epeHLiaTbHUX T2
iHTerpaNbHUX piBHsIHb, OCOOJMBOCTEH 4YMCENILHMX METONIB Ta
MOXMJIMBOCTEH iX apanrauil 40 iHKEHEPHHMX 3a/1a4, MAaTH HaBHYKH
MPOrpaMHOI peaizalii YUCeIbHHX METOIIB.

ITP7. Po3yMiTu NpUHUKIN MOAENIOBAHHS OpraHi3alifHO-TeXHIYHUX
CHCTEM 1 oOmepawiif, BHMKOPUCTOBYBATH METONM JOCIIKEHHs
omepauiii, po3p’A3aHHA  OOHO- TAa  OAraTOKPUTEpiaNbHHX
ONTUMI3aliHHUX 3a7a4 JIHIMHOrO, LiJIOYHCENbHOTO, HEJNiHiHHOro,
CTOXaCTHYHOIO [POrpamMyBaHHS.

I1P8. BHKOpHCTOBYBAaTH METOZOJIOTIF0 CUCTEMHOrO aHani3y 06’ eKTiB,
IPOLIECIB i CHCTeM JUIsl 3718 aHaJIi3Y, IPOTHO3Y BaHHsl, yIIPABIiHHS Ta
TPOCKTYBAHHS ~ AMHAMIYHMX TIPOLECIB B  MaKPOEKOHOMIUHHX,
TEXHIYHHUX, TEXHONOrYHIX i PiHAHCOBUX 06’ €KTaX.

IIP9. Po3pobnatu mnporpamui Mopeii NPEAMETHHX CEPEeNOBHIL,
BUOMPATH TapajurMy NporpamMyBaHHs 3 MO3MLIH 3PYYHOCTI Ta SAKOCTI
3aCTOCYBAaHHA MJis peanisauii METONiB Ta aJrOPUTMIB PO3B’A3AHHS
3a1a4 B rajiy3i KOMIT FOTEPHUX HayK,

ITP10. BukopucTOBYBaTH iHCTPYMEHTAJIBHI 3aC00H PO3POOKH KJTi€HT-
CEpBEPHHUX 3aCTOCYBaHb, NMPOEKTYBATH KOHLENTYaJbHi, JOM4HI Ta
(isuuni monen 6a3 naHux, po3pobiATH Ta ONTHMI3YBATH 3AIUTH 0
HHX, CTBOPIOBATH DPO3MOAiNeHi 0a3h JaHHX, CXOBHIUA Ta BITPUHH
RaHuxX, 6asu 3HaHb, y TOMy 4MCIi Ha XMapHMX cepBicax, i3
3aCTOCYBaHHSIM MOB BeO-TIPOrpaMyBaHHS,

IIP11 Bononity HAaBHYKAMM YIPABIIHHA JKMTTEBHM  LIMKJIOM
TIPOrpamMHOro 3abe3nevueHHs, NPOAYKTIB i cepBiciB iHpopmauiiiHux
TEXHOJIONH BiANOBIAHO 1O BHUMOr i OOMEXEHb 3aMOBHMKA, BMiTH
pO3pobaATH  NpPOEKTHY  HOKYMEHTAUil0  (TEXHIKO-€KOHOMiuHe
OOIpyHTYBaHHsI, TexHiuHe 3aBlaHHs, Gi3HEeC-IUlaH, yromy, JOTOBip,
KOHTPAKT).

[TIP12. 3acTocoByBaTH METOOM Ta AIFOPUTMH OOYHCIIOBATIBHOIO
IHTEJNIEKTY Ta IHTEJEKTyalbHOrO aHaJNidy JaHWX B 3a7ayax
xnacudikanii, TPOrHO3YBAaHHs, KJIACTEPHOrO aHaNi3y, TOMYKY
aCoOLIaTHBHUX NMPABUI 3 BUKOPUCTAHHAM NPOrPAMHUX iHCTPYMEHTIB
MiATPUMKH 6araTOBUMIPHOrO aHajlidy NAHMX HA OCHOBI TEXHOJOTiil
DataMining, TextMining, WebMining.
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ITP13. BononiT MOBaMH CHCTEMHOIO NMPOrpamMyBaHHsA Ta METONAMU

pospodku  mporpaMm, IO  B3AEMONIIOTH 3  KOMIOHEHTaMU
KOMIT'FOTEPHHUX CHCTEM, 3HATH MEpPEXKHI TEXHOJOril, apXiTeKTypH
KOMIT IOTePHUX MepeXX, MaTH I[PAKTHYHI HABHYKH TEXHOJIOTI
anMiHICTPYBaHHA KOMIT'IOTEDHHX MepeK Ta IX MPOrpaMHOro
3abe3neyeHHs

ITP14. BosoniTi MOBaMH CHCTEMHOIO TMPOrPaMyBaHHs Ta METOLAMMU
po3pobku  mporpaM, WO  B3aEMOAIIOTH 3  KOMMIOHEHTaMH
KOMIT'FOTEPHHX CHCTEM, 3HATH MEpEXKHi TeXHOJIOril, apXiTeKTypu
KOMITFOTeDHHX Mepek, MaTH TMPAKTHYHI HABHYKM TEXHOJOrI
a/IMIHICTPYBAaHHS KOMIT IOTEPHHX Mepexx Ta iX MpOrpaMHOro
3abe3neyeHHs

ITP15. 3acrocoByBatu 3HaHHA Mmeroposiorii Ta CASE-3acobiB
NPOEKTYBAHHS CKIAQHHMX CHCTEM, METOAIB CTPYKTYPHOrO aHajizy
cucteM, OO'€KTHO- OpiEHTOBAHOI METOMOJIOTii INPOEKTYBAHHS MPH
po3pobui 1 mocmifkeHH! (QYHKIIOHANBHUX MOJENeH opraHizauiiHo-
€KOHOMIYHHX 1 BUPOOHHUYO- TEXHIYHUX CHCTEM.

[TP16. PosymiT koHuenuio iHQopMmaLiiiHOi Oe3nexku, MPHUHLHIK
Ge3nevHoro NPOEKTYBaHHs MPOrpaMHOTO 3abe3neueHHs,
3abe3nevyBaTH Oe3neky KOMITIOTEPHHUX MEPEK B YMOBAX HEMOBHOTU
T4 HEBU3HAYEHOCTI BUX1THUX JaHHUX.

[IP17. BuxoHyBatH mnapajenpHi Ta pO3MONiNeHI OOUYHMCIEHHS,
3aCTOCOBYBATH YMCEJIbHI METOAM Ta AJTOPUTMH IS MApajiejibHUX
CTPYKTYp, MOBH NapajielbHOrO TNpOrpamMyBaHHs TpH po3podui Ta
eKCITyaTalii TmapajespHOrO Ta PO3MOAINEHOrO  MPOrPaAMHOIO
3abe3neyeHHs.

OcobsmmBocti OINI

ITP18. BukOpHCTOBYBATH TEXHOJOTII Ta IHCTPYMEHTApii NOWyKOBHX
CHCTEM, METONM iHTENEKTyalbHOTO aHali3y JaHUX Pi3HOI CTPYKTYypH
(B Tu. TekctiB Ta 300pajkeHb), 3AIHCHIOBATH ONPALFOBAHHS,
iHTepIpeTaLito Ta y3araJbHeHHs NaHHUX.

[TP19. IlpoBonuTH aHami3 CHIbHUX i ClADKHX CTOPIH NPHHHITHX
KOHCTPYKTOPCBKHX 1 TEXHOJIOTIYHHX DIlIEHb 3 BHUKOPHCTAHHAM
METO/IiB LITYYHOTO iHTEJIEKTY, 3BaXKyBaTH i aHAJI3YBATH MOMXKJIUBOCTI
1 PM3MKH yXBaJIeHHX Dill€Hb, OLIHIOBATH €(EKTUBHICTL MPHITHATHX
pillIEHb.

Jnst niHiT iNTeJIeKTYaJBbHOr0 AHAJI3Y JAHHX:
1.1) 3naTHiCTH TO MOZREMOBAHHS Ta AHANI3Y NaHUX y iHGopMaLiiiHIX
cHCTEMax;
1.2) 3maTHiCT pO3pOONATH AaHAI THYHI CXOBHIIA AAHHX 33 OTIOMOTOK)
BIIMOBINHOrO  NPOrpaMHOrO  3a0€3MEYEHHs, BHKOPUCTOBYIOUH
pe3ysibTaTh OOCTEXKEHHS, 3aIUTH, OCOONHBOCTI o0GpaHOro crocody
TIOIaHHSI 3HAHD,

Has ninii Posropranus cucTeM MALIMHHOIO HABYAHHS:
2.1) 3paTtHicTb po3polusiTH MaTeMaTHyHi Mopeni st o6 ekTiB Ta
CHCTEM, IO NMPOEKTYIOThCS, B YMOBAX AaHUX BEJIMKOro 00csry, pisHoi
CTPYKTYPH Ta WIBUAKOCTI HAAXOKEHHS,
2.2) 37aTHICTb 0 aBTOMATHYHOIO PO3TOPTAHHS CUCTEM, TT00Y JOBAHMX
3 BUKOPHUCTAHHAM MOJENeH MAIIHHHOTO Ta NIHOUHHOIO HABUAHHS,
Jas minil npukaagHoro nporpaMHoro sade3snedyeHHs:
3.1) 3natHicTb pO3pobNATH APXiTEKTYPHI Ta TEXHOJIOTUHI MPOTpaMHi
PiLIEHHS TSI CHCTEM LITYYHOrO 1HTENEKTY,
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3.2) 3pmatHicTh po3pobNATH H eKCIyaTyBaTH e(eKTHBHE Ta AKiCHe
TporpamMHe 3a0e3reueHHs BiMOBIIHO 10 BHMOT,

Jist mimil WTy4Horo inTeJieKTy B po6oToTexHiui;

4.1) 3natHicTb po3pobnaTi edheKTHBHI AJTOPUTMHU AJISl MPHKJIATHUX
IHTENeKTyanbHUX POOOTH30BAHMX CHUCTEM HAa OCHOBI ~METOIB
LITYYHOTO 1HTEJIEKTY;

4.2) 3parmicTe 3mificHIOBATM e(eKTHBHy MporpaMHy peasisawii
NPUKJIAJHUX iHTEJIEKTYaIbHHX POOOTH30BAHUX CHCTEM.

8 — PecypcHe 3a0e3neueHns peanizauii nporpamMu

OcHoBHi xapakTe-
PHCTHKH KAAPOBOro
3a0e3ne4eHHs

70% HayKOBO-IIENArOriYHUX NPALIBHUKIB 3aAisiHUX 10 BHKJIAAAHHS
npodecitHO-OpieHTOBAHKMX OMCLUTLIIH 31 CreLiaJbHOCTI
122 «Komn’'roTepH] HayKW» MalOTh HayKOBI CTYIEHI Ta BU€HI 3BaHH, 3
JOCBIIOM npakTH4uHOi pobotu 3a haxom 40%.

OcHoBHi xapakre-
PHCTHKH MaTepiajJbHO-

BuxopucTtaHHsa cydacHHX KOMITIOTEPHMX 3aco0iB Ta IPOrpaMHOro
3a0e3neveHHs.

TEXHIYHOro

3a0e3nedyeHHs

OcHosBni Buxkopucranus BIPTYaJIbHOIO HaB4aJIbHOTO cepenoBulLA
XAPAKTePHCTHKH HanjonaneHoro  ysiBepcurery  «JIbBiBCbKa  MMOJITEXHIKa»  Ta
inpopmauiiino- aBTOPCBKUX  po3poDOK  HAYKOBO-NENArOriYHHX  MPALiBHUKIB,
METOAHYHOr0 MiPYYHUKIB Ta HaBYAJILHUX MOCIOHMKIB 3 rpudom Buenoi pagu HY
3abe3nevyeHHst «JIpBiBCEKA ITONITEXHIKa», MaTEpiaiB 3 OCBITHIX miatdhopm Algotester,

Coursera, edx Ta Prometheus.

9 — AkagemMiuHa MOOLIBHICTD

HauionaneHa kpeauTHa
MOOINBHICTD

Ha ocnoBi nBocTOpoHHIX JOoroBopis Misk HauioHansHiuM
YHiBepCUTETOM «JIbBiBCBKA MOMITEXHIKA)» Ta TEXHIYHUMH
yHIBEpCHTETAMH YKpaiHH.

MikHapoaHa KpeauTHA
MOOUIBHICTB

Ha ocHoBi  nmBOCTOpOHHIX — fgOroBOpiB  Mik  HarjoHajgbHHM
yHiBepcuTeToM «JIbBIBCbKA TONITEXHIKA» Td BHIIUMH HABYAJLHHUMH
3aKjagaMu 3apyOiKHHX KpaiH-IapTHEPIB.

HaBuauns inozemuux
3700yBaviB BUIOT
OCBITH

MoskIHBe BUKJIANAHHS aHT HCEKOK MOBOIO.
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2. Po3noain 3micry ocBiTHb0-nipodeciiinol mporpamu
33 TPyNaMH KOMIIOHEHTIB Ta UKJIAMH Mr0TOBKH

O6csAr HaB4aILHOTO HABAHTAXKEHHs 3100yBaya BHIIOI OCBITH

N ' ‘ (Kp'eﬂHTi B / %)

il L1 nigroToBKH 06013’331{03_1 BL{6}pKOBl KOMIIOHEHTH Bm:loro 3a BeChb
KOMIOHEHTHU OCBITHBO- | OCBITHbO-NIPO(ECIHHOI | TepMiH HABYAHHS
npodeciiiHol mporpaMu Iporpamu

1 2 3 < 5
ol & e 71/29,6 6/2,5 77/ 32,1
MiATOTOBKH
2. | Hukn npodeciiinol
HiroToRKE 109 / 45,4 54 /22,5 163/ 67,9
Bceboro 3a Beck TepmiH
it 180/ 75 60 /25 240 /100
3. Ilepesik KOMIOHEHT 0CBITHLO-NIPOdeciiinoT mporpamu
O6csr dopma
Kon Hazpa xomnonenTa OI1 KOMITOHEHTa B | MiICYMKOBOTO
kpenurax €EKTC KOHTPOJIKO
1 2 3 4
O60B’A3K0Bi KOMIIOHEHTH 0CBITHBLO-NIPO(eciiinol nporpamu
1. Hurn 3aeanvroi niozomosku

CKl1 Inozemna mMoBa (3a podeciiiHuM CrIpsiIMy BaAHHSIM) 9 €K3aMeH

CK?2 IcTopis nep:kaBHOCTI Ta KyJAbTYpH YKpaiHu 3 eK3aMeH

CK3 YkpaiHcbka MOBa (3a npodeciiHUM CIpsIMy BAHHSIM) 3 aud. 3anik

CK4 Pinocodis Ta €THKA WITYYHOrO iHTENIEKTY 3 €K3aMeH

CK5 Anrebpa Ta reoMeTpis 6 eK3aMeH

CK6 JIMckpeTHa MaTeMaTHKa 8 eK3aMeH

CK7 MareMaru4Huii aHanis 6 eK3aMeH

CK8 Teopis HMOBIpPHOCTI Ta CTATUCTHUKA 6 " eK3aMeH

CK9 Teopist o6unCIeHb, ATTOPUTMH | CTPYKTYPU AAHUX 6 eK3aMeH

CK10 | Teopis inbopmauii 5 aud. zanik

CK11 | YucenbHi MeTonu 4 €K3aMeH

CK12 | JocnimkeHHs onepauii 3 eK3aMeH

CK13 | 3axuct indopmanii 4 eK3aMeH

CK14 | Biznec anai3 y po3pobui inbopmauiiinux cucrem 6 eK3aMeH

Bceboro 3a nuki: 71

2. Huxn npocheciiinoi niozomosicu

CK15 | OB’ exTHO-Opi€HTOBAHE MPOEKTYBaHHA Ta 6 eK3aMeH

nporpamy BaHHs

CKI16 | IIporpamyBaHHs Ha CTOPOHI cepBepa 6 €K3aMeH

CK17 | ApxiTekTypa KOMI FOTEpIB Ta OnepawiiiHi CHCTEMH 6 eK3aMeH

CKI18 | ®yHkuiline nporpaMyBaHHs 6 eK3aMeH

CK19 | KoMn’'roTepHi Mepesxi Ta MPOTOKONIH Hepeaayi JaHHK 4 eK3aMeH

CK20 | Po3nopijieHi CUCTEMH Ta MapanenbHi 06uHCIeHHs 4 " €K3aMen

CK21 | IlporpamyBaHHs KJII€EHTCHKUX CUCTEM 5 nud. 3amik

CK22 | OcHOBH nporpamyBaHH: 7 €K3aMEH

CK23 | OCHOBH ILITYYHOIO iHTEJIEKTY 5 €K3aMeH
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1 2 3 4
CK24 | Pospo0xa Ta mpoeKTyBaHHs iHHOPMAIIHHUX CHCTEM 5 eK3aMeH
CK25 | Opranizanis 6a3 JaHUX Ta 3HAHb 6 €K3aMeH
CK26 | InTenexTyaJbHHH aHAJ3 TA Bi3yai3allis faHuX S €K3aMeH
CK27 | OcHOBM OXOPOHHM MpaLl Ta 6e3neKa KUTTEMAIBbHOCTI 3 . 3amk
CK28 | Vnpasninus IT-npoekraMu 3.5 eK3aMeH
CK29 | MauvHHe HaB4aHHs 5 €K3aMeH
CK30 | I'mubuHHE HaBUAHHs Ta HEMPOHHI Mepexi S €K3aMEeH
CK31 | O6pobka MOBH METONAMH IITYYHOTO IHTEIEKTY 4 €K3aMEH
CK32 | O6pobka 306pakeHb METONAMH LITYYHOTO iHTEIEKTY 4 €K3aMEH
CK33 | O6pobka it aHai3 nupoBHX CUTHAJIB 3 aud. 3aiK
CK34 | IIpoeKTHO-TEXHOJIOYHA IPAKTHKA 3 Aud. 3aK
CK35 | Ilpaxruka 3a TeMor0 OakanaBpchkoi kBaidikawiiiHol 4,5 nud. 3anik

pobOTH
CK36 | BuxonanHs Ta 3axuct GakajnaBpcbkoi keaidikawiifHoi 9

pobortu
Beboro 3a nuka: 109
Pa3om 000B’513K0Bi KOMIIOHEHTH: 180

Bu6ipkoBi KOMIOHEHTH 0CBITHLO-NIPOdeciiHHOT nporpaMu
1. Iuxn 3azanbHol nio2omoski
Bcboro 3a uukJI: 6
2. Luxn npogpecitinoi niocomosku
Bubiprosi komnonenmu 6a0ky 0100 Inmenexmyansnuii ananiz oanux:

Bb11 MopentoBaHHs Ta aHaNi3 JaHHUX y iHpopMaLi iHUX 5 eK3aMeH

cucTeMax
Bb12 | IlpoekT 3 aHani3y Ta Bidyasisanii HaHHX 6 - nud. 3anix
Bb13 | CepenoBuile Ta KOMIIOHEHTH PO3POOKH 5 eK3aMeH

MOJIENIOBAHHI 1 aHaJIi31 JaHHX
BE14 AHaJIITHYHI CXOBHLIA NTAHUX 6 eK3aMeH
BE15 O6pobxa 1 aHaNi3 BETHKHUX JaHHX 6 aud. 3amix
BE16 XMapHi CepBiCH JJIsi aHAJI3y BEJTUKHX JAHUX 5 eK3aMeH
Bb17 | IIpoekT 3 CTBOPEHHS MOAYJIS aHaJli3y HaHUX Y 5 oud. 3amx

iHbopMaLiiHil cucTeMi
Bb18 | ApxiTekTypHi METOIUKH Ta aPXiTEKTypa HaHUX Y 5 €K3aMeEH

iHbopMaLIi HHUX cucTeMax
BE19 | IIpoekT 3 yIOCKOHAJIEHHs aHaNli3y JaHUX Y 5 aud. 3amix

iHdhopmaliiinii cucremi

Beboro: 48
Bubipkosi komnonenmu 610Ky 0200 Po3zopmanua cucmem Mauiio20 HAGUAHHA:

BbE21 OcHoBu MLOps 5 eK3aMeH
B522 | Ipoekrt 3 pospobnentst MLOps 6 - nud. 3anix
Bb23 | Cepenoruile Ta KoMIoHeHTH po3pobku MLOps piens 5 eK3aMeH
Bb24 | Cucremu Ta CXOBHLIA AaHHX 6 eK3aMEH
Bb25 | IlpoekTyBaHHs CHCTEM aHaJi3y BENMKUX NaHUX 6 aud. 3amk
Bb26 | XmapHi cepBicu uist poGOTH 3 BEJIMKUMH DAHHMH 2 €K3aMeH
Bb27 | Ilpoext ctBopenHs ML iudpactpykrypu y 5 aud. 3amix

iHopmaliHHii cHcTeMi
Bb28 | ApxiTekTypHi METOIMKH Ta onepauiiiHa iHppacTpyKTypa 5 eK3aMeH

B iHQOopMAaLi HHUX CHCTEMAX
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1 2 [ 3 4
Bb29 | Ilpoext 3 ynockoHanexns ML iHppacTpyxTypu B 5 nud. 3anix
iHhopMaLiiiHil cucTemi
Benboro: 48
Bubiprosi komnonennu 6noxy 0300 Ipuxnadne npozpamue 3abesnewenns:
Bb31 | Posropranss iHGopMaLiHHUX cHCTEM 5 eK3aMeH
Bb32 | TlpoekT 3 posropranHst iHPOpMALIHHUX CHCTEM 6 _aud. 3amik
Bb33 | Cepenosuiie Ta KOMIIOHEHTH PO3pOOKH 5 eK3aMeH
KpOCIIIATQOPMEHHHX JOHATKIB
Bb34 | Bi3Hec-aHAITHKA Y CXOBHUIIAX JAHHUX 6 €K3aMeH
BE35 | IlporpaMyBaHHs NPUKJIAAHUX KPOCIUIATHOPMEHHHUX 6 . 3anik
IONATKiB
B536 | XMapHi cepBicy Ui NPUKJIAAHMX CHCTEM Ta HOMATKIB 5 €K3aMeH
BE37 | IIpoeKT 3 CTBOPEHHS MPHKIATHOIO NPOrPaAMHOTO 5 aud. zamk
3abe3neyenHs y iHdopmariiiniii cucremi
Bb38 | ApxiTexTypHi METOOMKH Ta apXiTEKTypa MPOrPAMHHX 5 €K3aMeH
JONATKIB Y iHDOPMALIi HHUX CHCTEMax
BbE39 | TIDOGKT 3 YAOCKOHAJIEHHsI IIPUKJIATHOTO IIPOrPaAMHOrO 5 nud. 3amix
3abe3neyeHHs y iHhopMauiiibiii cucremi
Beboro: 48
Bubipxosi komnonenmu 6:10ky 0400 Ilmyunuii inmenexm ¢ podomomexuiyi:
BE41 | OctoBu poGOTOTEXHIKH 5 - @K3aMeH
Bb42 | IIpoekT 3 CTBOPEHHS MPUKIALHOI POOOTH30BaHOI 6 nud. 3amK
CHUCTEMH
Bb43 Cepenosuiie Ta KOMIIOHEHTH PO3POOKH MPUKIATHIX 5 eK3aMeH
pOOOTH30BAHUX CHCTEM
Bb44 | Teopis kepyBanns 06'ekTaMu poGOTOTEXHiKH 6 eK3aMeH
Bb45 | IIporpamyBaHHs NPUKIAIHMX POGOTH30BAHHX CHCTEM 6 nud. 3amx
Bb546 | TlpomucioBa poGOTOTeXHika Ta iHTepHeT peueit 5 eK3aMeH
BbE47 | TIpoekT 3 yJOCKOHAIEHHs: poOOTH30BAHOI CHCTEMH 5 nud. 3anix
Bb48 | MamuHHe HaB4aHHs Ta iHTErpauitini pimenHs y 5 eK3aMeH
poboToTexHiLi
Bb5649 | IIpoekr i3 3aCTOCYBaHHS MALIMHHOIO HABYAHHS B 5 nud. 3amik
poOoTH30BaHIi cHCTeMI
Beboro: 48
Bubipkosi komnonenmu inuux ocsimnsvo-npodeciinux npozpam
Bcworo: 6
Bceboro 3a nuka npodgeciiinol niaroroskmn: 54
Pa3om BuOIpKOBI KOMIOHEHTH: 60
Pazom 3a ocsiTHbO-npodeciiiny nporpamy: 240
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4. ®opma arecranii 3100yBaviB BUIIOT 0CBITH

Dopmu
arecTauii
3n00yBayis

BMILOT OCBITH

Arecranis 3ailicHI0eThCs ¥ Popmi 3axucTy kBamidikauiitHoi podoTu.

Bumoru no
kBadidikauifinot

poboru

Kpanigikamiiina pobora Mae nepenba4aTd TeOpeTHHHE, CHCTEMOTEXHiuHe abo
EKCIIEPUMEHTAIbHE JOCJI/DKEHHs CKJIaIHOIO CHeLiali3oBaHoro 3asgaHHa abo
NpakTHYHOI NpobJemMu B rajys3i KOMITIOTEPHHX HAyK, SIKE XapaKTePU3yeEThCs
KOMIUIEKCHICTIO T4 HEBH3HAYEHICTIO YMOB i mMoTpeOye 3acTOCYyBaHHS TEOpiil Ta
METOIiB in)opmauiﬁHmi TEXHOJIOTIH.

V keanidikauiiiniit poGoti He Mae 6yTH akanemiuHoro mariaty, ¢anscudikaiii Ta
(habpukawii.

Ksanidikauifina pobora mae Oytu onpuirogHeHa Ha odiuiiiHOMy caiiti
HauionaneHoro yHiBepcureTy «JIbBiBCbka monitexHika» abo HOro CTPyKTypHOro
migposniny, abo y penosurapii HauioHamsHoro vysiepcurery «JIbBiBChKa

MO TEXHIKAY.
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5. B3aeM03B 130K Mi’K NPOrpaMHUMH KOMITIETEHTHOCTSIMH Ta KOMIIOHEHTAMMU

ocBiTHLOT nporpamu 6axanaspa «Komm’oTepHi Haykn (CHCTeMU IITYYHOTO
inTenexkTy)» 3i cnewianbHocTi 122 «Komn’roTepHi HayKm»

000B’13K0BI KOMIIOHEHTH
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KomnonenTu BubipkoBux 0JI0KIB

3K1

3K2

3K3

3K4

3K5

3K6

3K7

3K8

3K9

3K10

3K11

3K 12

3K13

3K 14

3K 15

3K 16

3K 17

3K 18

Bb11

Bb12

Bb13

BE14

BEB15

BE16

Bb17

BE18

Bb19

BB21

BB22
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BB25
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BB35

BB36
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Bb41
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Bb47

Bb48

BB49
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6. 3a0e3nevyeHHs NPOrpaMHUX Pe3yJIbTATIB HABYAHHS BiiNOBIAHMMH KOMIIOHEHTAMH

ociTHbLO-podeciiinoi mporpamu dakanaspa «Komn’rorepni nayku (cucremMu
HITYYHOT0 IHTEJIEKTY)» 3i cnenianbHOCTI 122 « KoM’ roTepHi HayKm»

O00B’SI3K0BI KOMIIOHEHTH
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KommonenTu BuGipkoBux 0J10KIB

mp [op [P [P | IIP mp|{np |op (0P [op e [mP [ OP | P | TP
1 (2 [3 |4 |5 10 |11 [12 [13 |14 |15 |16 [17 [18 |19
BB11 X
BB12 X | X
BB13
BB14 X
BB15 X | X
BB16 X
BB17 X
BB18 X |1 X
BB19 X | X
BB21
BB22 X
BB23
BB24 X
BB25 X
BB26
BB27 X
BE28 X
BBE29 X
BE31
BBE32 X
BBE33
BB34 X
BB35 X
BB36
BBE37 X
BBE38 x
BBE39 b
BB41
BB42 X
BB43
BB44 R
BB45 X
BB46 X
BB47 X
BB48 X | X
BB49 X
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CTpyKTYypHO-/IOTiYHA CXeMa MiAT0TOBKH 0aKaJaBpiB 32 0CBITHBO-TIPoQeciiiHo0

nporpamor «Komm’rorepHi Haykn (CHCTEMH IITYYHOT0 IHTEJIEKTY)» 3i
ciieniasbHocTi 122 «Kom’rorepHi Haykm».

Jlinist 1: InTesiekTyaibHUi aHaJII3 JaHUX

3 cem, 4 cem. S cem. 6 cem. 7 cem, 8 cem.

Lucuwnniva 3a
BHBOPOM LHKRY
3aranbHol

niaroTaRkK

OcrHosu
‘DXOPUHK Npau
Ta BMO

¥

Bubiprosui
OK inwwmx 0NN

| Ynpasnins -
npoeKTamu

ApxiTexTypHi

METOAHKN T3
apxitektypa
Aariax y ¢

Qbpobxa i
Axanis i
Benuuux AaHux H

¥

Lo W"_.,._% ........... W flpoexs 3
¥ YACCKOHERRHHE
Cepenosnie 1a { MOAYNA AUBAITY
HOMOGHETA pO3p | | ®
i Aamnx yiC
i

abxmy

MGARMIDBANB |

JUANT S
i

H

Mogenwsanna MpoeKT 5 aHanisy x
Ta ananis v—tB T pigyanizai |- Mpoexr3 H
1 al  LTBOPEHMA §
Xy i HAX s .t
AsHix yiC A ¥ \.’ Moayns Ananisy
: Aatnx y IC

XnmapHi cepsicu Ananitiuni
AAR aHanzy [« 143 e
BENMKNX AAHNX AaKNx

Jlinist 2: Po3ropTaHHsi CHCTEM MAIIHMHHOI0 HABYAHHS

1cem. 2 cem. 3 cem. 4 cem. 5 cem. 6 cem, 7 cem. 8 cem.
Oucumnnina 3a OcHoey
OXOPOHM npaul
Ta BHRA,
v
L. | BuBipkosuit | Ynpaeninka IT--
| OK iHwux 0NN ~ NPOBKTamMu
Apxitextypri
METOAMHH Ta
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8iC
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A ML
Cepeacsmie 12 ‘ inﬂp;l:ggﬂwm "
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pozpobrm MLOpS 3
PUBEHD [
T 3
NpoexT 3 Ty
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MLOps Ahg] CTROPEHHAML |
[iHppaCTPYKRTYPY.
yic
X
XmapHi cepeicu CUES
) Ans poborm 3 - s
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Aannx
H ARHAMM
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i




Jlinis 3: IIpuxnaane nporpamMHe 3abe3neveHHst

1 cem. 2 cem. 3 cem. 4 cem, 5 cem. 6 cem. 7 cem. 8 cem.
Ancumnaina 3a 0
E CHOBU
™ nranh::imv iz OXOPOHM Npaui
NAIOTOBKW T3 B
¥
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| S
x,?
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; METOAMKM TA
e apxiTguTypa
APOrpamknx
MNporpamysamsn w‘ﬂﬂ%
wpocnaargopme | 1| ¥
HHMX A0A3THIB fpoekt 3
YAOTHOHBAEHER
P -~ npurkaaaHore 3y
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KOMAOHEHTH po3p | | cucTem
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ety 7 i o
i3 ggﬂamll
PO3rOpPTaHHA o':‘r"“;:: ) o §
L , 5 o HHA i
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1 yic
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AopATKia Aanux
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Jlinist 4: ITyunmii inTesiekT B podoTOTEXHILI

1cem. 2 cem. 3 cem. 4 cem. 5 cem. 6 cem. 7 cem. 8 cem.
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