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1. OnMc HABYAJIBLHOT AHCUHILIIHH

Tlanysn 3nans, XapakTepHcTHKa HaBYATRHOT
HatimenyBanHs ClelialbHICTh, OCBITHSA JHCLUIUIIHA
MOKa3HHKIB TporpamMa, piBeHb BHIIIOT (Oenna hopma naeuanns)
OCBITH

Bubipkosa 3 nepemiky 1

Kiiikicin KpE,HHTiB 7 ra.]'[ygb 1HAHL BubipkoBi KOMIOHEHTH 3
n T, CIHOMHHMX 3HAHB 31
12 "Tadopmartifini : :
TEKHUJIO]‘IT" : CIIEIIaIbBHOCTI
Kinekicte Mmoaymis — 1 (Umndp Ta saBivenyBanis) Haguanbuuii pix
KinekicTs 3MICTOBHX
: 2020/ 2021
MOJOYJIB — 2
. negiajbHICTE
InnuBLAYANBHE 3aBAAHHS c eM
123 "KoMmm’'woTepHa Cemectp
- HEMAace . = n
(nasea) 1HWEHEDISA .
(KO T2 HalMEnVEaHIE) 2-i
FaransHa KUIBKICTE OCBi']‘Hhﬂ-Hﬂ}'KﬂBa Jexuii &
romaun: 80/210 nmporpama
"KoMn'roTepHa iHkeHepig"
(| HaliMCHYBAHAA) ﬂ ToOoHH
IpakrHusi, cemuapchgi_
KineKicTh THHHEBHX 32 roguHH
we g
TOIHMH JJiA NeHHOL JlaGoparopni
(hopMH HaBYAHHS: PiBeHn BHIIOI OCBITH: 0 roaun
ayMTOPHHX — 3, IRCTIH {“GBIIHBU‘ CamocrTiiina po6ora
caMmocTiiHol poboTu HayKOBHI)

130 rogwmH
acmipanTa — 8,125 e

Buja konrpoiio

lcout

CriBBiqHOMIEHHS KUILKOCT] MO/IHH ayIMTOPHHX 3aHATH J0 CAMOCTIHHOI pobOTH CTAHOBHTL:
80/130.

* -
AYIHTOPHE HaBaHTAKEeHHN Mowe OyTH 3MeHmeHe abo 30inbimene Ha OJHY TOJMHY B
3aIEKHOCTI BLI POIKIANY 3AHATE.




2. MeTa Ta 3aBIAHHSA HABYAJALHOI {HCIHILIIHH

1. Mera BuBuYenHsi: (OPMYBaHHS 3HAaHB, BMIHb T4 HABHYOK, HeoOX1HWX IS
3aCTOCOBYBAHHS B HAYKOBHX JOCHI/UKEHHSX: Cy4acHMX IHCTPYMEHTIB i TEXHOJOTIH
momyky, oOpoONeHHs Ta aHanily AaHMX Beldkoro ofcsary Ta/abo CKmamHOl
CTPYKTYPH; CHCTEM IUTYYHOrO {HTENeKTy CyMICHO i3 CyqacHMMM MeTolaMu i 3aco0is
TIporpaMyBaHHsL.

2. 3aBaanus: KOMIUIEKCHE 3aCTOCYBAHHS TEXHOJOTiH Ta METOHiB 00poOKw,
36epiranus Ta aHanizy JaHHX BeJMKOro obcary Ta/abo cKIagHOL CTPYKTYPH, a TakoX
METOAIB Ta MOJIeNeH IITYYHOT0 IHTENEKTY.

3. lporpamui komnerenTHOCTi. JHCUUITIHA Ma€e OTIOMOITH C(OPMYBATH Yy
acmipaHTiB TaKi KOMIETEeHTHOCTI:

— 37aTHICTh /10 A0CTPAKTHOTO MHC/IEHHS, aHAJII3Y Ta CUHTE3Y;

— 37aTHICTH /10 NOWYKY, 00pobaeHHs T4 aHaTi3y iH(opMmalii 3 pi3HHX Kepe;

— 37aTHICTH 3aCTOCOBYBATH Cy4acHi iH(popMamiiHl TexHosnoril, 6a3u maHux Ta
iHIII e/IeKTPOHHI pecypcH, cheliaiizosane nporpamMHe 3abe3nedeHHs Y HayKOBiH Ta
HABYAIBHIH A1SJIBHOCTI;

— 34aTHICTH 10 TNPOAYKYBAaHHA HOBHX imeHl 1 pO3B’'S3aHHA KOMIUIEKCHHMX
npobaem y ramysi inpopmaiiiiHIX TEXHOIOTIH, 4 TAKOXK 0 3aCTOCYBaHHA CyHacHHX
METOOJIOrH, METOiB Ta iHCTPYMEHTIB MeJaroriyHol Ta HAyKOBOI IIANBHOCTI B
KoM HoTepHOT iHXKeHepii;

— 3jaTHICTE DO 0Opo6nenHs, 30epiranHs Ta AHANi3yBaHHS BEJIMKHX MacHBIB
NaHWX 3 BUKOPHCTAHHAM IHCTPYMEHTIB INTYYHOIO IHTENEKTY B aepOKOCMIYHIH
Tamy3i.

4. Tlporpamui pesy/bTaTH HaBYauus. B pesynbTaTi BUBYECHHS JHCLMILTIHH
acMipaHTH MAloTh JOCATTH TaKi IPOrpaMHi pe3ylbTaTH HaBYaHHS:

— 3aCTOCOBYBAaTH Cy4acHi IHCTpYMeHTH i1 TeXHOIOTII mouyky, oOpodieHH:A Ta
" amanizy iHGopMaii, 30KpeMa, CTATHCTUYHI METO/IM aHATi3y JaHHX BEJIMKOTo 0bcsry
Ta/abo cKIagHOI CTPYKTYPH, criemianizosani 6a3u 1aHHX Ta iHpOpmauiiHi CHCTEMM;

— 3HATH, PO3YMITH T4 BMITH 3aCTOCOBYBATH METONH Ta 3acO0H CTBOpEHHI
iHdopMaliiiHuX TEXHOMOTIH Ta mporpaMHoro 3abe3neyeHHs PO3NOMIIEHHX CHCTEM,
IHTepHETY pedeif, XMapHUX OOYHCIEHb, CUCTEM IITYYHOIO IHTEJIEKTY, BIPTyalnbHOL
peabHOCT] ¥ Pi3HUX PEeAMETHMX 00IAcTAX, B TOMY YHCITi B a6POKOCMIMHIA ramysi;

— 33CTOCOBYBATH  CydacHi IHCTpyMeHTH o0OpoOieHHs, 30epiranus T4
aHaNi3yBaHHs BE/IMKMX MaCHBIB IaHHX, B TOMY 4HCII B a8POKOCMi4HiHi ramysi.

5. Mixxancuunjinapni 3B askn. J{pcouruiiga € BHOIPKOBOK KOMIIOHCHTOIO
OCBiTHBO-HayKoBoi nporpamu «KoMm'toTepHa iHxeHepia» i 0a3yeThCs Ha 3HAHHIX,
OTPHMAHMX [1i/i Yac BWBUYEHHS aucuMIIiHA «OOpobka Ta aHamis pesyibTaTiB
HayKOBMX JIOCIiIAKeHb 3 BUKOpHcTaHHAM 1T», 110 € 0608’ 43KOBOT KOMITOHEHTOK.

Marepian, 3acBOeHMH T uyac BMBYEHHS Miel mucuMIUlieW, € Gaso0 nnsd
IOUCIHTINIH BMOIPKOBOI KOMIIOHEHTH TEpeiky 2.



3. lIporpama HABYAJILHOI JHCUHILIIHE
Moayas 1

3microsuuii moayab 1. Teopis i meToan data science

Tema 1. ba3oBi NOHATTS BETHKHUX AaHHX.

HaGopu Ta amanis jauux. JleckpunTWBHA, A1arHOCTHYHA, MPOTHOCTHYHA Ta
NPECKPUNTUBHA AHAJITHKA 3 BUKODHCTAHHAM BelMKHMX HaHMX. bizuec AHATITHKA.
Kmouosi MOKa3HMKM edeKTUBHOCTI. XapakTepHCTHKH BenMKuMX JjaHux (o0’em,
UIBHOKICTb, pi3HOMAHITTS, AOCTOBIpHiCTB, uiHHicT). PisHl TWNM  JaHHX
(cTPYKTYpOBaHi, HECTPYKTYPOBaHi, cnabKo CTPYKTYPOBaH| T4 METAZaHi).

Tema 2. [Ilurauns TulagyBaHHs Ta Oi3Hec-aHaniTHKA B HAYKOBHX
TOCHIIKEHHX

Opranizauiiini nepenymosu. Habyrrs nanwx. KondinenuidnicTs. besmexa.
[Moxomkenns. QOMeXeHHA MATPUMKH y peansHomy uaci. Ocobmusi npobiemu
npoxyktuBHocTi. OcobiuBi BAMorKM 10 KepiBHHITBA. Merojosoris. Bemuki naui i
XMapHi Texsosorii. JXurresuii ukn Benukux Janux. O6podka TpaH3akKLiH B pexumi
peamsHoro uacy (OLTP). Amnanituysa oOpobka y peanbHoMmy uaci (OLAP).
Busydenns, mepersopennsi Ta 3asaHtaxenus (ETL). Cxopuina jpauux. Birpuiu
nauux. Tpaauuiiina 6izHec-ananiTika Ta. Oi3Hec-aHANITMKA TS BEITHKHX JaHHX.

Tema 3. Konnemmii 36epiranHs Ta oOpoOKHM BE/JMKHX NaHHX B HAayKOBHX
JIOCTKeHHAX.

Knactepu. Qaiinosi cuctemu Ta posnofineHi daiinosi cucremn. NoSQL.
Ilapninr. Pemmikanis. Illapaisr i1 penmikamis. Teopema CAP. ACID. BASE.
I[lapanensHa o6pobka mammx. PosnopineHa obpobkxa namux. Hadoop. O6poOxa
pobounx 3as/aHb (makeTHa obpobka). Tparzakuiiina 06pobka. Knactep. Obpobka y
nakeTHoMy pexumi. OGpobka B pekHMi peambHOTo dacy (00°€M, Y3rOIKEHICTB,
weKakicrs (OVIL), o6pobka moToky moaii, o6pobka ckaamuux Nomdiil B pesmumi
peansroro uacy i OVIII), o6pofka BeTMKMX AGHHX B PEXHMI peajlbHOro 4dacy i
MapReduce. Apache Spark.

Tema 4. Texuonorii 30epiraHHs BeIHKMX AaHHX Ta OCHOBHI METO/IH TX aHAN3y
B HAYKOBHX JIOCITLIKEHHAX.

Iluckosi npucTpoi 36epiranus, 6azu maanx NoSQL. Cucremu 30epiranns y
onepatuBHii nam’sti (In-memory Data Grid, Hackpi3He YMTanHs, HACKPI3HHH 3aMHUC,
BijknajeHuil 3ammc, oHoBaeHHSA, In-memory Databases). Kinbkicuuii anamis.
Sxicuuii ananis. Data Mining. Cratuctuunuit ananis (A/B tecryBaHHS, KOpeaslis,
perpecis). Manmege HaByanHs (kinacudikauis, Kiacrepusallis, BUABICHHs BHKHAIB,
dinprpaiisi). CemanTuanuii ananis (o6pobka mpuponHoi MoBH, obpodka TeKCTy,
aHami3 eMolioHanbHOro 3a0apBleHHs BMC/IOBNIOBAHB). BisyansHuid anHanis
(konbopoBi KapTH, Yacosi panu, Mepexesi rpadu). CniBsiIHOMIEHHS NPOCTOPOBHUX
NaHMX.



MoayasHui KOHTPOJIb.
3microBHuil Moayab 2. Teopis i MeToaH IITYYHOrO IHTEIEKTY.

Tema 5. ba30Bi MOHATTA IITYYHOrO IHTENEKTY Ta iHTENEKTyalbHI CHCTEMM.

BusHaueHHs Ta icTopia BuHMKHEHH:A. [IpHKIaay iHTeNeKTyalbHHX 3aaa4. Tect
Teropurra. Kepysauus cKIagHMMH CHCTEMaMH: alTOPUTMIMHHME Ta JeKIapaTHBHUH
MIAX0AM [0 KepyBaHHs; Gopmanisallis NOHATE AITOPUTMIYHOCTI T4 JeK/IapaTHBHOCTI.
Kpazianropurmu., XapakTepHCTHKa IHTENEKTYyalbHMX CHCTEM 3 TOYKH 30pY
KiDepHETHKH: 03HAYEHHS IHTENEKTYaNbHOI CHCTEMH; THIIOBA cXeMa (DyHKIIIOHYBaHHS
IHTENeKTyalbHOI CHCTEMH.

Tema 6. [lonanus 3HaHe B iHTENEKTYANBHHUX CHCTEMAaX I 4Hac HAYKOBHMX
JOCHIIKEeHb

[linxonu no nojaHHs 3HaHb. BepbaibHO-NEAYKTHBHE BHM3HAYEHHS 3HAHb.
Excneprni cucremu. Jlani ta 3HanHs. 3B’#3kM Mik iHGOpManiHHAMH OZMHHIAMH.
[Tpobnema BuHATKIB. BnacTuBocTi Ta Moaeni 3Hanb. HeognopianicTs 3HaHb. ObacTi
i piBHi 3Hanb. basa 3Hane sk 00’ €AHaHHS NPOCTILWX OWHHIE. biHapHI MpeaHUKaTH i
Tpiafa "ob ekr—aTpuOyT—3HaueHHS".

Tema 7. Mepexesi Ta ¢peiiMoBi Mojeni 3HaHb, NMPOAYKIIHHI Mozeni Ta ix
3aCTOCYBAHHA B HAYKOBHX JOCJiKeHHSX.

CemaHTH4HI Mepexki. OpefiMi. 3B'A30K MIXK CeMaHTHYHHMH MepekaMH Ta
tpeiimamu. 3aranbHa xapakrepucTuka npojaykuiiinux mopened. [lpoxykmii Ta
Mepexi BuBeneHHS. [IpsiMe Ta 3BOpOTHe BHBeJeHHA. THIIOBI JUCIIUILIIHA BUKOHAHHA
mponykiliii. OCHOBHI cTpaterii BHpilIeHHS KOH(IIKTIB Yy MPOAYKIIHHMX CHCTEMAX.

Tema 8. KonekiioHicTChKI MOZENI i METOIM B HAYKOBHX JIOCI/IAKEHHSX.

3araneHa XapakTEPUCTHKA KOHEKLIOHICTCRKOrO MiAXO0jAy Ta Horo Miclle B
Teopii iHTeneKTyalnbHHX cHcTeM. Momens wmTydHOro HeipoHa. ApXiTeKTypa
[ITYYHUX HEHPOHHHMX MepeK: IITYyuHi HeWpoHHI Mepexi MpsSMOro Ta 3BOPOTHOTO
TONIHPEHHS, MOBHO3B g3aHi WTY4YHi Heiiponui Mepexi. HaBuanua mTyuHMX
HeHpOHHHX Meper: npaBuino HaB4aHHda ['eb0a, nenbTa-npaBuio, rpajiieHTHI METOM
Hap4aHHg. OIHOMIAPOBHI MepuenTpoH: Oy10Ba Ta HABYAHHA.

Moay/ibHHI KOHTPO!Ib.



4. CTpyKTYpa HABYAJILHOI JHCHHILTIHH

KinskicTs ToOIHH

Hazpa 3MICTORHOI'O MOIYNA i TEM Y romy 9Hci
Yeworo
1 1 nad. c.p. |
1 | 2 3 4 5 6
Mojyas 1
3Imicrosanil Moay.as 1. Teopis i meroan data science.
Tema 1. DasoBi [OHATIS BEJHKHX 26 6 4 16
HAHHX.
Tema 2. lluTanHs njadnyBaHHA Ta 26 6 4 16
OisHec-aHATITHKA B HAYKOBHX
nocnpkennax [Iutanss nianysanng Ta
OizHec-aHaiTHKA B HAYKOBHX
JOCITTKEHHIX. |
Tema 3. Konmenmii 30epiranna T1a 40 6 + 15
o0poOKH BENHKHX JdHHMX B HAYKOBHX
JOCLKCHHTX.
Tema 4. Texsomorii 30epiranus 26 6 3 17
BEJIMKHX [JaHHX Ta OCHOBHI METONH IX
aHam3y B HAYKOBHX JOCTITHEHHAX.
MoznoyneEHE KOHTPOJIb. 1 1
| Pazowm 3a 3MicToBHAM Moxy.aem 1 105 24 | 16 65
3micToBHmI Moxy.s 2. Teopisi i MeTo/ 11 IITYYHOTO iHTEIEKTY.
Tema 5. Bazosi NOHSTTA INTYYHOIO 26 6 4 16
IHTENEKTY Ta IHTEICKTYaThHI CHCTEMH.
Tema 6. llomasHa  3HaHL B 26 6 4 16
IHTENEKTYATRHHX CHCTEMax g dgac
HAYKOBHX J10C/I1/UKEHE.
Tema 7. Mepeikesi Ta Gpeiimosi mojiemi 26 6 4 16
jHaHlb, MPOIVEIIAHI wMojaem Ta X
3aCTOCYBAHHA B HAYKOBHX
TOCTLIKSHHAX. |
Tema 8. KomekmioHicTchki mopeni H 26 6 3 2
METOIH B HAYKOBHX JOCIIKEHHNX.
MoAy IBHHI KOHTPO/Ib ! 1
PazoMm 3a 3MIiCTOBHHM MoOTy.JieM 2 105 24 16 i 65
| Yeboro roaun 3a JHCHMILIIHOK0 210 48 | 32 130
5. Temn ceMiHAPCHEKHX 3aHATH
Ne Kinekicts
Hazsa Temu
' roJHH
1 | He nepedbaueno
2
 Pazom 1]




6. Temn npakKTHYHHX 32aHATL

No KLIbKICTE
Ha3sa TeMu

T/ TOIHN

1 | HaykoBi gocnijzkeHHs 3 BHKOpHCTaHHaM  Spark: 4
NporpaMyBaHHs onepauid 31 cTIHKUMM PO3MNOMINEHHMH
naGopamu qarux (Resilient Distributed Datasets, RDD)

2 |Hayxkosi JociiIxeHHSs 3  BHKOpHCTaHHAM  Spark: 4
cTBOpeHH: Ta pobota 3 DataFrames ]

3 | Haykosi jgocmimxenns 3 pukopucranusM Spark GraphX: 4
poborta 3 rpadamu

4 | Hayxosi nocnimxenns 3 sukopuctanuam Spark MLIib i +
naketa spark.ml: peanizaiis ajiropHTMiB MAIITHHHOIO
HABYAHHA JUIS CTATHCTHIHHX 00YHCIeHb 1 NepPeBIpKH
rimores

5 | HaykoBi mocuikeHHS 3 BHKOPHCTaHHAM MOyns Spark 4
SQL: pobota i3 BOy10BaHUMH QYHKIIISAMH _ |

6 | Haykosi mocmimkenns 3 BHkopHcranHsM Spark MLIib: 4
Transformers and Estimators

7 | Haykosi pocmimkeHHss 3 BukopucTaHHsM Spark MLIlib: 4
Supervised Learning (HaBuaHHs 3 YIHTENEM)

8 | Haykosi mocmimkenHs 3 BukopuctaHHaM Spark MLIib: 4
Recommendation Engines
Paszom | 32

7. Temn 1a00opaTopHHX 3aHATH
‘No KinepKIiCTh
Hazpa Temu

/' TOTHH

1 | He nepedbaueno

2
| Pazom |

8. CamocrTiiina poboTta
Noe KinekicTs
Hazga Temu

/o rOJIHH

1 | 3aranbHi NpUHIMITK aHANI3Y JAaHAX 3a JONOMOrow Spark 16

2 | Ocobnueocti poborH 31 CTIHKMMH  PO3NOJUIEHHMH 16
Habopamu aanux (RDD) |

3 | Ocobnusocti pobOTH ¢ TapaMH «KJIHY-3HAYEHH» 16

4 |TMMaker ams poboTH 31 CTPYKTYPOBAaHMMH JaHHMH Spark 17
SQL

5 | Ocobausocti poboTH 3 BenmWKHMH maHuM B Spark MLib: 16

OCHOBHI BIJOMOCTI TNpPO BHKOPHUCTAaHHA MalllMHHOTO
HABYAHHSA 118 00pOOKH BeIHKHX JaHHX |




6 | Ocobausocti poboTu 3 BenMKHME manuMm B Spark MLib: 16
ML Pipelines, Feature Extraction
7 | OcobmuBocTi poboTH 3 BeNMKHMH JjaHuM B Spark 16
MLib:Transformation, and Selection, Evaluation Metrics
8 | OcobauBocti pobote 3 Benukumu jaHWM B Spark MLib: 17
Has4yaHH4 3 yauTenem (Supervised Learning)
 Pazom ] 130

9. InaueiayaabHi 3aBJaHHA
He nepenfaueno HasyalbHUM MIaHOM
10. MeToau nas4yaHHH

[TpoBe/ieHHs ayAMTOPHKX JIEKIiH, TPAKTHYHHUX 3aHSTh, KOHCYJbTAlllH, & TaK0oK
caMmocTiiiHa poboTa acnipaHTiB 3a BIINOBIIHAMM MaTepiaTaMH.

11. MeTonu KOHTPOJIIO

ITpoBeeHHsI MOTOYHOTO KOHTPOMIO, MHCBMOBOTO MOIYJNBHOIO KOHTPOIIO,
MiCYMKOBHI KOHTPONB Y BHIJIA/1 ICTIHTY.

12. KpuTtepii ouinoBanud Ta po3noain 6anis, iKi oTpUMYIOTh ACHIPAHTH

~12.1. Pozmopin ©Ganis, #Ki OTpPHMYIOTB AacripaHTH (KiAbKicHi KpHTepil
OI[IHIOBaHH)
Crnanori HapyabHOL banu 3a o/iHe 3aHATTA Kinexicrs 3ausate | Cymapha KUIBKICT |
poGoTH (3aBami) (3aBIann) Haiis
3micToBHREI Moay.Ib 1 )
Po6oTa Ha JleKiifx ~ 0.3 4 0...12
BHKOHAHHS MPaKTHYHHX 0.5 4 0...20
pobit -
MomyibHHH KOHTPOIE 0...20 ) 1 0...18
3microsnnil Mogyab 2
Pofota Ha nexiiax 0,3 4 0...12
BHKOHaHHA MPaKTHIHHX 0.5 4 0..20
pobiT
Moty IBHHIT KOHTPOTE 0...20 1 | 0...18
Ycehoro 3a ceMecTp 0...100

CeMecTpOBHMii KOHTPONb y BHIJISI ICIUTY MPOBOAMTLCA Yy pasi BIIMOBH
acripaHTa Biz 6ajiB NOTOYHOrO TeCTyBaHHs i 3a HASBHOCTI AOMyCKY Jo icmaty. Il
yac CKIAJaHHS CEMECTPOBOrO ICHHTY aciipaHT Ma€ MOXKJIMBICTE OTPHMATH
makcumyM 100 damis.

Biser juis iCTHTY CKIa/aeThest 3 OQHOTO TEOPETHYHOTO Ta OAHOIO ITPAKTHYHOIO
3aMUTAaHb, MAKCHMAJIEHA KiTBKICTE 3a KOJKHE 13 3amuTans, ckiajfae 50 banis.



12.2. SIkicHi KpHTepii OLIHIOBAHHS

Heobxinnuii o6car 3HaHE TS OJIepKaHHS TO3ATHBHOI OLIHKK:

3HATH 0a30B1 MOHATTS BE/IMKMUX NaHMX T4 IUTYYHOTO IHTENEKTY;

3HATH OCHOBHI KOHIETIIii 30epiranfs Ta 00poOKH BENIHKHX JaHHX;

3HATH OCHOBHI MIIXOIH II0JI0 TOIaHHA 3HAHE B IHTEIEKTYAIBHMX CHCTEMaX;
3HATH OCHOBHI MepeXeBi Ta dpeiiMoBi MoJieNi 3HAHB.

Heobxignuii obcar BMIHE 118 ofepaHHs TTO3HTHBHO! OIIIHKH:

® VYMITH 3/IICHIOBATH [POrPaMyBaHHs oOmepaniif 31 CTIHKAMH pO3NOMiNEeHUMH
HabopaMu NaHuXx;

® yMiTH mpaioBaTti 3 Datal'rames Ta rpadamu 3 Bukopuctantsm Spark GraphX;

* YMITH 371IHCHIOBAaTH CTaTHCTH4HI oOO4YHCIEHHS 1 TmepeBipKy rimores 3
BuKopHcTanHAM Spark MLIib i makera spark.ml.

12.3 Kpurepii oniHioBaHHA poOOTH acIipaHTa MpoTAroM CeMecTpy

3aposineno (60-74). [loxkazatu MiHIMYM 3HaHR Ta YMiHb, BHKOHatH 90%
NpPaKTHYHUX 3aBJaHb. 3HATH 0a30BI MOHATTH, IO CTOCYIOTRCA 00pobOKH, 30epiranus
Ta aHAJII3Y BEJIMKMX JaHMX, 8 TAKOXK 3aCTOCYBAHHA CHCTEM IUTYYHOI'O IHTENEKTY

Hobpe (75-89). TBepno 3HaTH TEOPeTHYHHH MiHIMYM, ON@HYBaTH MaTepiaiu
BCIX JIeKlii 1 BUKOHATH He MeHine 90% npakTHYHHX 3aBjAaHb. [lokasaTH BMiHHSA
BMKOHYBaTH BCl IIPaKTHYHI 3aBJaHHY B OOYMOBIEHHH BHKIagaYeM CIPOK 3
OOTPYHTYBaHHAM pillleHb Ta 3aXOMiB, fKI HaBeleHO Yy MeTOAWYHHX TOociOHWKax 3
MPaKTHYHUX 3aHATh.

Biaminno (90-100). TToBHO 3HATH OCHOBHHMH T4 J0AaTKOBHA Marepian. 3HaTe
yci Temu. OpieHTyBaTHCs v miipy4HHKax Ta mocibumkax. JIOCKOHANBHO 3HATH YCi
PO3IIAHYTI KOHLUEILIT 1 TeXHonorii 00pobku, 30epiranns Ta aHali3y BETUKHX JaHMX,
a TAKOXK MOJe/] 1 METOIH IITYYHOTO IHTENEKTY.

I kana ouinwoBanus: 6aabHA i TpaguNifina

Cywma 6arin Omi HE:'-.I 3a Tpﬁ,[[li‘f_[if’fHGID [IKaJI0K0 .
_ IcnuT, autepennifioBanuii 3amix 3anik
90— 100 BiaMinHO
75 -89 Jlobpe 3apaxoBaHO
60 —-74 3an0BiJIbHO
0-59 HesanosinsHO He 3apaxosano
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