MIHICTEPCTBO OCBITHU I HAYKH YKPAIHHU

HAIITOHAJIbHUM TEXHIYHUA YHIBEPCUTET
«XAPKIBCbKMH NOJITEXHIYHUAX IHCTUTY T»

CBITY 3
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JIMCT NOroJKEHHS
ocBiTHBLO-Npodeciiinoi nporpamMu “IrTeeR Ty LHIIT aHati3 Jannx”

PiBeHb BHIIOT OCBITH [epumit (GakanaBpebkuii)

[ay3s 3HAHB 11 MartemaT#Kka 1 CTaTHCTHKA

CrieuiajbHICTh 113 «IlpuknajzHa maTeMaTHKay

Ksanidikaris Bakanasp 3 NPUKJIAAHOT MAaTEMATHKH

CXBAJIEHO

PoGouoto rpymoro OIT 3i crieianbHOCT

PEKOMEH/IOBAHO

Metomunoro pagoo HTY «XTI»

«[Tpukiagna MaTeMaTuKa 3acTyMmHUK roJio YHOI paju

/A apagr oCBITHLOI TPOTPaMH . 7 P}’Cﬂfm

T/{///; Oserra AXIE3EP / MATYIEHKO

/ » 2023 p. « » 2023 p.
MNOroKEHO MNOTro’KEHO

3aBijyBauka kad)gapy KOMI I0TEPHOT Jupextop H%IBHW
i M {HCTUTYTY KOMIT'I X HayK i

/4 Onena AXIE3EP nporpaniiof ibierepis

2023 p.

TUIEBCbKUM
023 p.

INOI'OIZKEHO
Crynentka rpynn KH-122




Peutesia — BUINYK
Ha ocaiTHbo-npodeciiiny mporpamy «li reACKTYAILHHIT aHAII3 IAHHX»
nepioro (GakajsaBpeLKOro) piBHs BHILOT OCBITH
cnemiansiocti 113 «[Ipuknaana MaTeMaTHRA»
HauioHansHOTO TEXHITHOIO YHIBEPCHTETY
«XapKiBCHKHIt MOAITEXHIYHMI IHCTHTYTY

Cyuacua IT-ranyss YKpainu pinuyBac cyTTeBy norpedy vy daxisuax 3 auanizy
BENMKHX AAHNX HA OCHOBI METO/B mITY4HOTO inTenekTy. lpononosana OCBITHA NporpaMa
CpAMOBaHA HA  [MUITOTORKY paxisuin, AKi BONOANOTH NEPCHCKTHBIHMH MeTozamMn
MAUHHOr0 HABYAHIS TA ODYMCITIOBANBLHONO IHTEICKTY i cywacuumu indopMatiiHuMK
texnonoriamMu. Oceitis nporpama 3abesnedyc 0a3oBy (hyHpaMeHTANLHY [IFOTOBKY B
ranysi NPUKIAIHOT MATEMATHKN Ta OTPHMANHA HEOBXIIHIX KOMISTEHTHOCTEH, HACAMIepe]l,
B 001ACTI HMOBIPHICHO-CTATHCTHHHUX METOJLIB, METOLIB AHANI3Y JaHMX Td MACOBMX PAIIB,
30KpeMa, Ha OCHOBI MAIMHHOTO HAaBYAHNS.

B oceiTHIil nporpami BenMka ypara MPUALISETHCS BUBUCHHIO CYHACHHX METO/IB Td
inpopMamiiinmx TeXHONOriii ananizy Jannx, TaKux ik HeiipoMepeneBl TEXHONOTTT, METO/H
MALIMHHOTO Ta  FIMOHHHOTO HABUAHHA, HEYITKI METOMN apanizy JaHuX, METOIH
0OUMCITIOBAIBHOIO HTCIEKTY.

CrenianizoBana niaroToBka 3a0e3neuyeThea WHPOKUM naGopom aucuunin Budopy,
110 OXOIUTIOKTS TAKI HAPAMKH, K anaiis | oBpodKa JaHnX CIOCTEPEKCHE T4 BUMIPIOBAHb,
CHUrHAiB Ta 300paKels, TEKCTOROT tidhopmalil.

Ocwitis nporpama 3adesnedye 3700yTTs BCIX HeoBXIIHHX KOMIETeHTHOCTEH Ta
JOCHTHEHHS  TPOTPaMHUX  PE3yJbTATIB  HABYAHHA, nepeafaueHux  CTaHIApTOM
creuianbHoCTI.

JlocToTHCTROM [IpOrpaMu € eeKTnBHA CKIIA/1084a CYMacHOT KOMITIOTEPHOT NIIFOTORKH
Ha OCHOBI NPOEKTIONO HaBYaHIIA.

BiANOBIAHO 10 BMMOI TMOCTIHHOTO MOHITOPIHIY, ODrOBOPEHHS Ta BIOCKOHAJICHHI
MpOrpaM, 3 YPaxyBaHHsM 3ayBaKeHb B [POTPAMMY BHECEHO JOJATKORI OJIOKH BUIBHOTO
BubBopy, o 3abe3neuyioTh MATOTOBKY B TAKHX CYHACHHX HANPAMAX HK «lHTeneKTYaIbHHIL
GiznHec-anaiid» Ta «AHANN3 JaHuX B Kibepbesuewy.

OcpiTiis nporpamMa BiNOBIAac BUMOTaM CTalaapTy cnemiansiocti  «llpuKnaia
MATCMATHKA» T4 MOKE OYyTH PCKOMCH0BAHA [iA peajizauii y HaBuaIbHOMY rpoiteci
Hattiona bHoro TexHiunoro ynisepentery « XapkiBehknii noaiTexHiumnmi IHCTHTY T,

Peuenszent
Jasinysau KadeapH NPHKIAAHOT MATEMATHKN
HatlioHATLHOrO TEXHIYHOTO YHIBEPCHTETY Vipgirfii -
«KHiBCHKHIT MOMNTEXHIYHHI IHCTHTYT :
imeni lrops Cikopeekoron,
JOKTOP TEXHINNX HayK, npodecop

0. P. Yepror



JIOriuHi pilmeHHs, B TiM Jorika
WOAO HAYKOBO-TEXHIYHMX MiIXOAIB /10

Ta CTATHCTHKAY. ABTOPH
)PY OCBITHIX KOMMOHEHTIB, AKi
X JHCLHIIIH BiJMNOBijae
| OCBITH CTymens ocsiTi
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PELLEH3IS e

HA OCBiTHbO-Tpogeciiiny nporpamy «luTe/ ek Tya LHMI anaIi3 1aHux»
nepmoro (dakaaaBpPCbLKOI0) PIBHH OCBITH
cnemiaabaocti 113 «llpukaajgna maTteMaTuKar»
HanioHaabHOro TeXHiYHOLI0 YHIBepCHTETY

«XApKIBCLKUA MOJMITEXHIYHHI YHIBEPCHTET»

Vyacts VipalHy B CBITOBUX IHTerpauifiHux nporecax OOYMOB/IIOE HEOOXIIHICTE
nigrotoku (axisiis Bumol keamidikauii y raaysi I'T-texnonoriid. ¥ cyuacHidl npakruud,
criemianbricTs  «llpukiaaua  mareMaTHKa»  OXOIIKOC  IMPOKME  Kiac  sajnau: Bl
IHTEeNEeKTYaIbHOrO aHANI3y JAaHMX. ONTHMI3ALIHHHUX 3a/1a4 Ta MO;IC/IIOBAHHA ¥ PI3HUX 1ajly3sx
J10 NIPOEKTYBaHH CKIaAHuX lidopmaniiHux cucrem. Lle Buvarae Bia axisus 3 npukiagHol
MareMaTHKK IPYHTOBHHMX aKaJeMIUHMX 3HaHb 3 MATEMATHUKM Ta CTATHCTHKH, a TaKoX
NPAKTHYHHX HABUHOK v raaysi [T

[IpecraBiieHa Ha pelensiio oCcBITHLO-1Ipodeciiina nporpama «lHreaekTyaubHui aHanis
AaHuX» pospobiecHa BLUIOBLANO 10 CTAHAApTY BHLLOL OCBITH 3a cneulaibiicTio 113
«llpuknaana maremaruka» raimysi sHadnb 11 «Maremaruka Ta CraTHCTHKa» U NEPUIOIO
(GaxanaBpchbKoOro) piBHg BHUIOT OCBITH. Y OCBITHBO-IpO(eCiiiHii nporpami BU3HAYEH]
NpOrpaMHi KOMIECTCHILT, BIIOOPAKEHO 3alalibHY XdpakTepuCIuKy 0axkaaaBpCbKOro pi;BHH.
nogaHo odCsIr 1 OHUC OCBITHBOI Mporpamu  0akaiaBpd. HAJAHO HEpeliK KOMIIeTeHLId

BUITYCKHHKA, HOPMATHUBHMH 3MICT MMIIFOTOBKK 3/100YBaUIB BUIIOT OCBITH, C(POPMY/ILOBAHUN Y
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TCPMIHAX PE3yJIbTATIB HABYAHHS, BW3HaueHi ¢dopmu atectailii 3/00yBayiB Ta BUMOTH 0
CHCTEMH BHYTPIIIHBOTO 3a0C31ICUCHHS SKOCTI BHIIOT OCBITH,

Bupuaroun npodias 0CBITHROT TpOrpaMu. MOKHA 3a3HAUMTH, 110 aBTOPH 30a1aHCOBAHO
MAHIUTH 10 akaJeMIuHOro HaloBHEHHs Tnporpamu: (yHAaMeHTalbHa MaTeMaTHYHA
MiICOTOBKA MOEHAHA 13 BMBYEHHSM CYYaCHMX CIICHIAM30BAHUX MPOrPaMHHUX ITPOAYKTIB i
KOHUETIH MoOy10BK cK:1aH1X iHGopMaAIlIHHIX CHCTEM.

Beaxaio, mo npedcraBiena  Ha  peleH3ilo  OCBITHbO-IIpodeciiiHa  nporpaMa
«InTenexryaapuuit aHani3 JaHUX» NiIFOTOBKM Oakanaepik 3a creriaibHicTio 113 «Ilpuxiaana
mareMaTuka» raty3l 3HaHb 11 «MaTtemartuka Ta cTaTMCTHKa» BIATIOBIiZAE CTAHAAPTY BHIIOT

OCBITH Ta MOWKE 6:\/TH PEKOMEH/I0BAHA JIO BITPOBA/KEHHS.

["'enepaanuuit AUpexTop 5
TOB «MikpoxpunTt TeKHOJIOIKNCY, K.T.H.
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Pernensia
30BHIITHBOTO cTeHKXoIAepa
Ha OCBITHBO-TIpodeciiiHy nporpamy «IHTelIeKTyalbHUI aHaI3 JaHHX»
neprnoro (6akanaBpchKOTO) PIBHS BHITIOT OCBITH
crreriansHOCTI 113 «[IpukmagHa MmateMaTnkay
HarrioHansHOTO TEXHIYHOTO YHIBEPCUTETY
«XapKIBCHKUH MOMITEXHIYHUI IHCTHTYT

Ha cywacnomy erami cBoro po3Butky IT ramy3s Ykpainm ByIUyBae CYTTEBY
moTpedy y kBamidikoBaHHX (axiBIFAX y ramyzi iHGOpPMAaIIiHIX TeXHOJIOTI aHami3y
Bermknx gaHnxX. "Hayka mpo mami" (Data Science) pos3risgaeTscs AK IpaKTHYHA
MDKramy3eBa cepa ALILHOCTI, IPUTOMY cIelanizamnis "BueHoro 3a ganumu" (data
scientist) 3 mouaTtky 2010-X pOKIB BBa)KA€ThCSA OJHIEI 3 HAHNPHBAOIUBINHX,
BHCOKOOIUIAYYBaHUX 1 TEPCIeKTUBHUX mpodeciid. Taki ¢daxiBii BigirpaBaTUMyTh
KJIIOYOBY POJIb B OPraHi3aIlifX 3a paXyHOK MOJXKJIHBOCTEIl OTpHUMAaHHS KOHKYPEHTHHUX
IIepEeBar 3aBIsSKU aHATI3y, MBHIKOT 00pOOKH Ta BUTYUEHHS 3aKOHOMIPHOCTEl V 1aHUX,
HacaMIlepe]] Y TeXHOJIOTIYHHX Ta ()iHAHCOBUX Ialy3sX.

OcgiTasa nmporpaMa Data Science BBajka€ThCA OJTHIEIO 3 HAWMPECTIHKHIIMTHAX HA
KOMIT'IOTEpHHX (aKyJbTeTaX IIPOBIAHUX TEXHIYHHX YHIBEPCHTETIB CBITY, TaKHX fK
MIT, Caltech, Stanford (USA), Technion (Israel) Ta in.

Ilotpeba Takux daxiBimiB g IT ramy3i VkpaiHu 3pocTae 3 KOXHHM JIHEM,
BEIMKI KOMIIAHII CTBOPIOIOTH BJIACHI IIPOTPaMH, 3a0XOYYIOTh CaMOOCBITY
CIIBPOOITHHKIB Ha OCHOBI JIUCTAHITIHUX KYpPCIB, M0, 3PO3YMLIO, HE € BHPIICHHIM
npoomeMu. TakuMm YHHOM, OCBITHA Iporpama «lHTeneKTyalbHHI aHali3 JaHUX»
Oe3MepedHO € OHIEIO 3 HAHOUIBIN BIAJIOI0 IS BIIIIPAIIOBAHHA HOBHX KOHIISIIIIH Ta
IIPHHITUITIB BHITIO1 TEXHIYHOI OCBITH, HacamIiepel Project Based Learning and Peer-2-
Peer Learning. Ycmix mporpaMu 3Ha4HOI MIPOIO Oyjie 3yMOBIEHHHA MOTHBAIIEIO
CTYJIEHTIB, B TIepIly 4Yepry, IOB'S3aHy 3 IXHROK BIIEBHEHICTIO B YCIINTHOMY
IIpaIeBIATYBAHHI Ta MOMKINBICTIO MaliOyTHROT IIpodeciiiHoi Kap'epH, 3a SKOI OyIyTh
ITOTPIOH1 OTpUMaH1 3HaHHA. Y 3B'I3KY 3 IIUM, OKpiM Oe3mepedHOro IMporHO30BaHOTO
3pOCTaHHA TOTpeOH B TakuX cHemianictax Bemukux I[T-kommaniii, 3HaYYIIOIO
IIEPCIIEKTHBOIO Ui BHIOYCKHHUKIB IPOTPAMH € CTBOPEHHS Y BEIHKHX KOMIIAHISIX
CIICIIali30BaHNX ITIPO3JIUTB, IO HAZAlOTh Ha KOMEPINHHIA OCHOBI IOCIYTH 3
00poOKU Ta aHANI3Yy AaHUX. Taka CTPYKTypa MOKe He TUIBKH 31ICHIOBAaTH MOTPIOHY
KOMepIIiiiHy AISUIBHICTh Ha pPUHKY O13Hec-aHaNlITHKH, a H CIIy>KUTH 023010 NPOSKTHOTO
HaBYaHHA Ta I0YaTKOBOTO MpalleBIallITyBaHH] BUIIYCKHIKIB OCBITHBOI IIPOIPaMH.

IIportoHoBaHa OCBITHS TIporpaMa CHpsAMOBaHA Ha MIATOTOBKY (axiBITIB, SKi
BOJIOAIIOTh IMEPCHEKTHBHUMH METOJaMH aHAlli3y JaHHX Ha OCHOBI MAIIHMHHOIO
HaBUYaHHSA Ta OOUYNCIIOBAJIHHOTO I1HTEJIEKTY Ta CcydacHUMH iHQopMamifiHuMu



TEXHOJOTIIMH CTBOPEHHS BIAIIOBITHOIO IIporpaMHOro 3a0esmedeHHs. OCBITHA
nporpaMa 3abesmedye 0a30By (yHJaMEHTalIbHY IMIJTOTOBKY Ta OTPHMaHHI
HEOOX1THUX KOMIIeTEHI[IH y cdepl NpUKIaJJHOI MaTeMaTHKH, 1 CYYacHHX METO[IB Ta
iHpopmMariiHuX TEXHOJIOTIH aHali3y aHUX, TAaKUX 5K HelpoMepeiKeBI TeXHOIOTII,
METO/IH MalTHHHOTO Ta TTHOOKOTO HaBYAHHSL.

CroermianizoBaHa MiArOTOBKAa 3a0€3IeUyeThCAd IMMPOKHM HaOOpOM IHCIHILIIH
BHOOPY, IO OXOIUTIOIOTH TaKl HAPAMKH, SK aHalli3 Ta 00poOKka JaHHUX CIIOCTEPEKCHB
Ta BUMIPIOBaHb, CHT'HAJIIB Ta 300pakeHb, TeKCTOBOI 1H(opMaIrii.

OcBiTHS TporpaMa € aKTyalbHOIO Ta HE0OXi/THOIO B CYIaCHUX PHHKOBHX YMOBax,
3a/IOBOIILHSIE TOTPEON pOOOTO/ABIIB Y KBamiiKoBaHHX (axiBIfX Ta MOXKe OyTH
BHKOPHCTAaHa B OCBITHBOMY IIPOIIEC] JIJIA MIJITOTOBKH 37100yBadiB BUINOI OCBITH.

KepiBHHK OCBITHBO-HayKOBOTO

/!
nemaptamenTy kKommanii Distributed Lab, ﬁ" é/
KaHUIaT TEXHIYHUX HaYK, IOTIEHT y : Omxena BOJIOIIYK



PEIEH3ISI

Ha ocBiTHBO-TIpodeciiiny nmporpamy «IHTeNeKTyaabHHI aHaTI3 JAaHHX»
nepmoro (6akanaBpchKoro) piBHA BHIIOT OCBITH
3a cneniagbHicTIO 113 «[IpukiagHa MaTeMaTHKay» ranysi 3HaHb 11 MareMaTHka i CTaTHCTHKA
y HanionansHoMy TexHiuHOMY yHiBepceuTeTi «XapKiBehKHil MOMiTeXHIYHMI IHCTHTYT»

OcsiTHbo-TIpo(eciiina nporpama «IuTenekTyalbHNM aHal3 JaHUX» IIATOTOBKH 3100yBadiB
nepuroro (GakanaBpchKOro) piBHS BHINOI OCBiTH 3a cremianbHicTio 113 TlpHkiagHa MateMaTnka
ramysi 3HaHb 11 MareMaTnka i cTaTHCTHKA po3po0ieHa Ha Kadeapi KOMIT'IOTEPHOT MATEMATHKH i
aHamizy nammx HamioHanpHOrO TEXHIYHOrO yHiBepcHTETY «XapKiBCHKMIl MOJITEXHIYHHMM iHCTH-
TYT».

MeToro ocBiTHRO-TIpodecilinol mporpamu € 3aGe3nedeHHs MIATOTOBKH (axiBUiB y Tamysi
NPHKJIAAHOI MAaTeMaTHKH, 37aTHUX (OpPMYTIOBATH, PO3B’sI3YBATH TA y3arajbHIOBATH MPaKTHYHI
3aaqi y cBOiH npodeciiiHiil QisIBHOCTI 3 BUKOPHCTAHHAM (yHIaMEHTAIBHUX T4 CHCLialIbHHX Me-
TOJIB MAaTEMaTHYHHX | KOMII'IOTEPHHX HayK, pO3po0/siTH MaTeMaTH4Hi MOJEJi, alrOPUTMH, CTBO-
PIOBATH Ta €KCILTyaTyBaTH BiJINOBi/iHe nporpamMue 3a0e3mneueHHs.

OcBiTHA nporpaMa CIpsSMOBaHAa Ha MiArOTOBKY (axiBIiB, IO BOJOAIKOTE CYYaCHAMH Mare-
MaTHYHHMH METOJaMH Ta iH(GOpMALiiHUMH TEXHONOTIAMH IHTENEKTYaIbHOro MOIIYKY, aHasisy,
06pobku i Bizyaunizamnii JaHKUX, 30KpeMa, JaHHX BAMIPIOBAHb Ta CIIOCTEPEXKEHD, TEKCTIB, CHTHAIIB Ta
300paxeHE 3 MeTOK BHI0OYBaHHs 3HAHb, IPOTHO3YBAHHS | IPHIHATTS pillleHb.

IHTeNneKTyanbHUil aHAMI3 JAHUX € OXHHM 3 CYJaCHHX HANpAMIB MPHKIAJHOI MATEMATHKH.
daxiBui 3 aHamizy JaHHX € Ayxe 3aTpeOyBaHHMH Ha PHHKY Ipali sk B YkpaiHi, Tak i y csiti. [Tpo-
rpamy nofysoBaHO Tak, o i MPOXOMKEHHS J03BOJMTH 3/100yBayaM OTpUMATH (YHIAMEHTAIBHY
MaTeMaTHYHY IIJrOTOBKY Ta OMAHYBaTH OCHOBHI HATIPSMH CYYacHOTO aHANi3y JaHHX, iX TeopeTHd-
Hi, MpaKTHYHi Ta TexHoMOTiYHi acnekTd. KpiM cyto npodeciiinnx, mporpaMa MicTHTb 3Ha4HY Killb-
KiCTh KOMIIOHEHTIB, sIKi HallpaBJieHi Ha PO3BUTOK B 3400yBauis soft skills, mo € 060B’13k0BOO BH-
MOTOI0 YCHIIIHOTO MPaleBNAllTyYBaHHsA Ta MOAATEIOT0 npodeciiiHoro po3BUTKY B yMOBax cydvac-
HOI €KOHOMIKH Ta Cy4acHOr0 PHHKY ITpalli.

Kputuunnii ananis ocBiTHROI MporpaMH MoKa3as, IO i 3MiCT MOBHICTIO BPaxoBye iHTerpa-

JIbHY, 3arajibHi Ta (p)aXoBi KOMIETCHTHOCTI, SKi HaBeAeHo y mpodim nporpamu. e 3abesneuye go- -

CATHEHHS 3000yBa4aMH BUIIOT OCBITH 3aABJICHHX MPOrPAMHHMX PE3yJIbTATiB HABYAHHA.

B mimomy BBakaro, IO OCBIiTHA IpOrpama € akTyaJbHOIO, BiAmOBigae cydacHUM motpeGam
niaroToBKH (axisuis 3 NPHKIALHOI MATEMAaTHKA TA iHTENEKTYaJbHOrO aHali3y JaHMX, i y pasi ii
YCIINIHOro MpOXOKEeHH: Oyae CTAPTOM A pe3yIbTaTHBHOI Npo(eciiHoi Kap’epu.

Orxe, ocpiTHRO-TIpodheciitHa mporpama «[HTeqeKTyanbHH aHani3 gaHux» s 3000yBauis
nepmoro (0akanaBpchbKoro) piBHS BHINOI OCBIiTH 3a creuianbHictio 113 Tlpuknansa maTeMaTHKa
ramysi 3nap 11 MaTemaTuka i CTATHCTHKA MOBHOIO MIipOI0 BiNOBigac YHHHHM BHMOTaM i MOKe
6yTH pexoMeHIOBaHa IUIA MIATOTOBKH 3100yBaviB 3a3HaAYEHOTO PiBHS.

J-p ¢iz.-mat. Hayk, npod.,
3aBinyBau Kadeapy MpHKIAIHOT MaTeMaTHKH
XapkiBCEKOTO HAIiOHAJIEHOTO

YHIBEpCHTETY pajlioelleKTPOHIKH Maxcum CUZIOPOB
HAFAAC 2ACRITUY
?éa,au .ﬁ% 4’ fcaw Fosites 2/
4 11A 1/
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HHEPEIMOBA

OcaitHbO-TIpO(eciitHa nporpama «IHTeNeKTyanbHUN aHal3 TaHUX» BIANOBIAAE
CrangapTy BUIIOI OCBITH mepiioro (6akamaaBpChbKOTO) PIBHS BUIOI OCBITH Tally3i
3HaHb 11 «Marematuka 1 craTucTukay, cnemiaabHocti 113 — «IIpuknagHa
MaTemaThka» B HaiioHanmpHOMY  TEXHIYHOMY YHIBEPCUTETI  «XapKIBChKHIl
MOJIITEXHIYHUN 1HCTUTYT». [Iporpamy mneperisiHyTo y 3B’SI3Ky 3 IMEpepo3IOAiioM
kpeauTiB EKTC Mixk KOMIOHEHTaMHU OCBITHBO-IIPO(ECIMHOI IPOrpaMH, OHOBIEHHSIM
BUOipkoBUX KoMnoHeHT (Hakaz MOHY Bix 13.11.2018 p. Ne1242).

Po3pobieno po6ouoro rpynoro ocBITHRO-MPOGECIHHOT TPOrpaMu
«IHTEeNneKTyanbHUI aHali3 JaHUX» HABYAJIbHO-HAYKOBOTO 1IHCTUTYTY KOMIT IOTEPHUX
HAayK Ta 1H(pOpMalIMHUX TeXHOJIOTiM HallioHadbHOTO TEXHIYHOTO YHIBEPCHUTETY
«XapKiBCbKUH MOJMITEXHIYHUIN THCTUTYT» y CKIIAJIi:

I'apanT 0CBITHBOI
nporpamu

AXIE3EP Onena bopuciBHa KaHIuJaT TEXHIYHUX HaAYyK, 3aBiyBauka Kadeapu
KOMII' FOTEpHOT MaTeMaTHKH 1 aHATi3y JaHUX

Ynenu podouoi rpynu OII
JNYHAEBCBKA Onbra KaHIUIaT TEXHIYHUX HAaYyK, JOIICHTKA Kadenpu
IropiBHa KOMIT IOT€pHOT MaTEMATUKH 1 aHaJ3y JaHUX

KOCTIOK Onsbra BacuniBHa kaHIuWaaT TEXHIYHUX HAYK, JTOIEHTKA Kadeapu
KOMII FOTEpHOT MaTeMaTUKH 1 aHANI3y JaHUX

PEHIETHAK IOpiit KaHIUJAT P13MKO-MaTEMaTUYHHUX HAYK, JOLEHT

Bopucosiu Kadepu KOMIT FOTEPHOI MAaTEMATHUKH 1 aHAJTI3y
JTaHUX

YUEPKAIIIMHA €Brenis cryaenTka rpynu KH-122

MuxaiiniBHa
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1. MPO®LIb OCBITHHOI TIPOT'PAMU 3A COHEHIAJBHICTIO

1 — 3arajabHa iHpopManis

Bummii HaBYaaLHUMI
3aKJaJx Ta
CTPYKTYPHHUI miapo3ain

HamionaneHuii TexHIYHUA yHIBEpcUTET «XapKiBCHbKUU MOMITEXHIYHHIMA
THCTUTYT»

HaBuanpHO-HayKOBUI IHCTUTYT KOMIT IOTEPHHUX HAYK 1 IPOrpaMHOi
1HKeHepii

Kageapa koM’ 1oTepHOi MaTEeMaTHKH 1 aHaNI3y JaHUX

CTtyninb BUIIIOI OCBITH
Ta Ha3Ba KBajdidikamii
MOBOIO OPHUTiHAJTY

bakanasp
bakanaBp 3 nmpuKiIaIHOI MAaTEMATUKH

Odiuiitna nazBa
OCBITHBOI IpOrpamMu

OcsiTHbO-TIpO(eciitHa nmporpama
«IHTEeNeKTYanbHHI aHATI3 JAHUX)

Tun guniiomy ta oocsAr
OCBITHBOI IpOrpamMu

Juruiom 6akanaBpa, OMMHUYHUMH,
240 kpenutiB €EKTC, 3 poku i 10 micsiis

HasiBHicTh akpeauTaumii

AxpenuTariiftna komicisa. Ykpaina. Ceprudikar — HJ] Ne2192165. Tepmin
nii — 01.07.2024 (momomxkeHOo 3rimHO moctaHoBu KMY Ne295 Big
16.03.2022p).

Huxa / piBeHb

HPK VYxpainu — 6 pisenp, FQ-EHEA — nepmmii nuk,
QF-LLL — 6 piBenn

IlepexymoBu

HasiBHICTh JOKYMEHTY NP0 MOBHY 3arajibHy CEPEIHIO OCBITY

Moga(u) BUKJIaJaHHSA

YkpaiHcpka / aHTIIHChKa

Tepmin aii ocBiTHHOL
NporpamMu

BinnosigHo A0 TepMiHy aii cepTU(IKaTy PO aKpeAUTALIIIO.
[TepernsaaeThest LOPIYHO

IlocuranHa Ha
NOCTiliHe PO3MillIeHHS
ONMHUCY OCBITHBLOI
nporpamMu

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

2 — MeTa oCBiTHBOI IpOrpamMu

3abe3neunTH MiArOTOBKY (axiBLIB y Taldy3i NPUKIAJAHOI MaTeMaTWKH, 3[aTHUX (HOpMyIIOBaTH,

PO3B’sI3yBaTH 1 y3arajJbHIOBaTH MPAKTHUHI 33/1a4l y CBOiM MpodeciiiHiii AiIsNTbHOCTI 3 BUKOPUCTAHHIM
(GyHIaMEHTAIbHUX 1 CHEIaJbHUX METOJIB MAaTeMAaTUYHUX 1 KOMII'FOTEPHHMX HAayK, pO3pOOIsATH
MaTeMaTU4YHI MOJENi, airOpuTMH, CTBOPIOBAaTM M  eKCIUIyaTyBaTH BIANOBIJHE IpPOrpaMHe
3abe3neueHHs. OCBITHS Mporpama CHpsIMOBaHA Ha MIATOTOBKY (axiBLiB, IO BOJIOAIIOTH Cy4YaCHUMHU
MaTeMaTUYHUMHU METOJaMHU ¥ 1H(QOpMaIlIMHUMHU TEXHOJIOTISIMU 1HTEJIEKTYaJIbHOTO TOIIYKY, aHai3y,
0o0poOkM 1 Bi3yamizallii JaHUX, 30KpeMa JaHUX BHUMIPIOBaHb 1 CIIOCTEPEXKEHb, TEKCTIB, CUTHAMIB 1
300pakeHb 3 METOO BUI00YBaHHS 3HAaHb, IPOTHO3YBAHHS 1 NPUNHATTS PillICHb.

3 — XapaKTepHCTHKA OCBITHBOI IPOrpaMHu

IIpeameTHa o61acTh
(raay3b 3HaHb,
cneniajbHiCTh)

l'anmy3p 3HaHb: MaTemarTuka Ta CTaTUCTHUKA

CremnianpHicTs: [Ipukiiagna MmaTeMaTHKa

OO0’€ekT BUBYEHHSI: MPOLECH Ta SBHILA, U0 MOXYTh OyTH ONMCaHi
MaTEMaTHYHO.

i HaBYaHHS: OBOJOJIHHS Cy4aCHUMH MaTE€MaTHUYHUMHU METOJaMHU Ta
iHpOpMaLIHHUMH TEXHOJIOT1IMHU.

TeopeTnuHuil 3MICT MpeaMETHOI 00JacTi: 1HTENEKTyalbHUN MOUIYK,
aHasi3, o0OpoOKa 1 Bizyasizallisi JaHUX.

MeTtoau, METOAMKH Ta TEXHOJOTII: CyyacH1 iHpopMaIiiiHI TEXHOJIOT1i
porpaMyBaHHS.

[HCTpyMeHTH Ta oOylaHaHHS: KOMIT IOTEpHA TEXHiKa, 3aco0u 00poOKu
JTAaHHX.
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Opienranisi ocBiTHBLOI
nporpamMu

OcgitHRO-TIpO(ECiiHA TPOrpaMa 3 OpIEHTAITIEI0 HA PO3POOKY 1 3aCTOCYBAHHS
MaTeMaTUYHUX METO/IB, AITOPUTMIB Ta POrPAMHUX MPOIYKTIB.

IMpodeciitHa cnpsMoBaHICTE — pPO3poOKa MaTEeMaTHYHUX METOJIB,
MojieJIel, alrOpUTMIB 1 MPOrpaMHOro 3abe3MeueHHs IJs aHali3y JaHUuX,
NPOIIECiB, TEKCTIB, CHTHAJIB 1 300pakeHb, MPOTHO3YBAHHS Ta MPUHHATTS
pillleHb, NOWIYKY 1 BUJ0OYBaHHS 3HAHb.

OcHoBHui gokyc
OCBITHbOI MPOrpaMu Ta
cremiaJaizaumii

CriemiasibHa OCBiTa B Tally3i MaTEeMAaTUKH 1 CTATUCTUKH 32 CTCIIaIbHICTIO
«IIpukmamHa maTeMaTHKa» Yy TPEIMETHIH 00JacTi 1HTEIEKTYaJbHOTO
aHaJIi3y BEMKUX HEeBU3HAUYCHUX JIAHUX.

KirodoBi crnoBa: aHami3 gaHuX, OOpoOKa CHUTHAJIB Ta 300pa’KCHb,
po3mizHaBaHHs 00pa3iB, BENUKI JaHi, BUJIOOYBaHHS 3HAHb, MaTEMaTHYHI
MOJIeJIi, MAIIMHHE HABYAHHS, INTYYHUH 1 00UUCITIOBATIBHUI 1HTEIICKT.

OcobauBoCTI mporpaMu

[IpoexTHO-OpieHTOBaHA mpodeciiiHa mporpama 3a  CTaHIAPTAMH
MikHaponHoi iHimiatuBu CDIO. IIpoekTHe HaBYaHHS Ha OCHOBI
MOCTIIOBHOCTI BUKOHAaHHS 1HTETPOBAaHMX HABUAJIBHUX 1 pealbHUX
nmpoekTiB. /lyallbHe HaBUaHHS Ha 0a30BUX IMANMPUEMCTBAX — IPOBIIHHUX
IT- komnanisx. [HAMBiMyami3aiisi HaBUYAHHS 3 OPIEHTAIIE€I0 HA CTY/CHTA.
BuknafanHs psiay HaBYaIbHUX TUCIHILTIH aHTJIHCHKOI0 MOBOIO.

a0

4 — IlpugaTHiCTL BUIIYCKHUKIB
NMPaNEeBJAMITYBAHHA TA MOJAAJbIIOT0 HABYAHHS

IIpupatHicts 10
npaueBJIalITYBAHHS

[IpaneBnamryBaHHss Ha WiAnpueMcTBaX 1 KommaHisax IT-iHaycrpii, B
iHpopMaIiiHO-aHAMITHYHUX ~ BIIIIaX  MIANPHEMCTB  BHPOOHHUYOTO 1
0aHKIBCHKO-()iHAHCOBOTO CEKTOPIB, HAYKOBUX YCTAHOBAaX, Cdepi MOCIyT
TOIIIO.

[TpodeciitHi MOKIMBOCTI BUITYCKHUKIB (BiamoBiaHo 10 Kiacugikaropa
npodeciit JIK 003:2010).

212 — IIpocdecionanu B rady3i MaTeMaTHUKH 1 CTATUCTUKH:

2121.2 — Marematuku (IpuKIagHa MaTeMaTHKA), MAaTEMaTUKU-aHATITUKH 3
JOCIIJIKSHHS OTIepalliii;

213 — IIpodecionanu B ramy3i o0uncieHb (KOMIT I0Tepur3arlii),

2122 —Ilpodecionanu B raiy3i CTATUCTHUKH,

2132 — IIpodecionanu B raay3i mporpamyBaHHS,

2132.2 — Po3poOHUKHN KOMIT IOTEPHUX MPOTPaM.

[lepBuHHI TOcajm: MaTreMaTuk (TPUKIaAHA MaTeMaTuka), (axiBenb 3
aHalizy JaHWX, CHUCTEeMHUH aHAJITHUK, MPOTPaMiCT, PO3POOHHK IPOT-
paMHUX TPOYKTIB, PO3POOHHUK Ta aMiHICTpaTOp 0a3 TaHUX 1 3HAHb.

Iloganapine HABYAHHS

MOXJIUBICT,  TIPOJIOBKEHHSI  OCBITH Ha  HACTYIIHOMY JIPYTrOMY
(MaricrepcbkoMy) piBHI BHUIIOI OCBITM 3a BIAMOBIAHUMH OCBITHBO-
npodeciiHuMu a00 OCBITHRO-HAYKOBHMH IPOTPaMaMH.

MOXIUBICTh MICISAUIUIOMHOI OCBITH Ui OTPUMaHHS TpodeciiHol
KBaidikarii 3a BIMOBITHUMH NPODHECIHHIMHU CTaHAAPTAMH.

5 — BukjaagaHHs TAa OLIHIOBAHHSA

Bukiaaganus ta
HABYAHHSA

Jlexuii, mabopaTopHi Ta NPAaKTUYHI 3aHATTS, HAyKOBO-IIPAKTUYHI
ceMiHapy, BUKOHAHHS HAaBYaJbHUX Ta pEaTbHHUX MPOEKTIB (HaBUAaHHS Ha
MPOEKTaxX), MPOOJIEMHO-OPIEHTOBAHE HABYAHHS 1 HABYAHHS 34 3alUTAMH,
CTYJICHTOLICHTPOBAaHE HAaBUaHHS, AyaldbHE HABYAHHSA, TUCTAHIIIIHE Ta
3mimrane HaB4aHHa B cuctemi Office 365, camoctiiiHa poOoTa 1
CaMOHaBUaHHs, MPAaKTHKA, MiArOTOBKa KBaJi(ikaIiitHoi poOoTH.

OuiHoBaHHA

[ToTouynwMii Ta MiACYMKOBUI KOHTPOJIb 3HaHb (OMUTYBaHHS, KOHTPOJIbHI i
1HIMBIyabHI 3aBJAaHHS, TECTYBaHHS TOIIO), 3aTiKU i ek3aMeHu (yCHi Ta
MUCHMOBI), 3aXMCT HAaBYAJIbHUX 1 PEAJbHUX IPOEKTIB 13 MPE3EHTALIEL0,
nyOIiYHUN 3aXUCT KBaMi(iKkaiiHoi poOboTH.
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6 — IIporpamMHi KOMIIETEHTHOCTI

InTerpanbua 3MaTHICTh pO3B’SA3yBaTH CKIJIAHI CHeIiali3oBaHi 3agadi i MpaKTHUHI

KOMIIETEHTHICTh mpoOJIeMH TPUKIIAAHOI MaTeMAaTUKH y TpodecidHid MisuTbHOCTI abo y
mpoleci HaBYaHHA, 110 Mependadae 3aCTOCYBaHHS MaTEMAaTHYHUX TEOPiid,
METOMIB, AJITOPUTMIB, IH(POPMAIIMHUX TEXHOJOTIH 1 crernianizoBaHOrO
MPOrPaMHOTO 3a0e3MeYeHHs] 1 XapaKTepHU3yeThbCs KOMIUIEKCHICTIO Ta
HEBM3HAYECHICTIO YMOB.

3araabHi 3K 1. 3xaTHicTh yunuTHCS i OBOJIONIBATH CY4aCHUMH 3HAHHSIMH.

KOMIIETeHTHOCTi 3K 2. 31aTHICTh 3aCTOCOBYBATH 3HAHHSA y MPAKTUYHHUX CUTYALIIsX.

(BH3HAYEHi CTAaHIAPTOM
BHUILOI OCBiTH
creniaJbHOCTI)

3K 3. 3gaTHIiCTh TeHEpYBaTH HOBI i/1ei (KPEaTUBHICTD).

3K 4. 3natHicTh OYyTH KPUTHYHUM 1 CAMOKPUTHYHUM.

3K 5. 3paTHICTh TPOBEACHHS TOCTIKEHD Ha BIATIOBIAHOMY PiBHI.

3K 6. 3naTHICTh 10 a0CTPaKTHOTO MUCIICHHS, aHAI3Y 1 CUHTE3Y.

3K 7. 3matHiCTh 10 MOIIYKYy, 0OpoOJIeHHsI i aHami3y iHopmarii 3
PI3HOMaHITHUX JUKEpel.

3K 8. 3HaHHA 1 po3yMiHHA MPEAMETHOI 001acTi Ta po3yMiHHA MPpodeciiHOl
JUSIIBHOCTI.

3K 9. 3naTHICTh CHIIKYBAaTHCS 3 MPEACTaBHUKAMHU 1HIIMX MPOGeCIHHUX
rpyn pi3HOro piBHA (3 eKCHepTaMHu 3 IHIIWX Taidy3ed 3HaHb/BUIIB
€KOHOMIYHOT JTIsITBHOCTI)

3K 10. HaBuuku y BUKOpUCTaHHI iHGOpPMAmIMHUX 1 KOMYHIKaIliHHX
TEXHOJIOT1H.

3K 11. 3gaTHicTh npamroBaTi y MiXKHAPOJHOMY KOHTEKCTI.

3K 12. BusHayeHICTh 1 HAIOJIEIVIMBICTH IOXO ITOCTABJIEHUX 3aBIaHb 1
B3ATHX 000B’SI3KIB.

3K 13. HaBuuku Mi>kocoOMCTICHOI B3a€MO.I].

3K 14. 3patHicTh peanizyBaTH CBOi TpaBa 1 OOOB’S3KM SK 4YJICHA
CyCHIbCTBA, YCBIJOMIIIOBATH I[IHHOCTI TPOMAISHCHKOTO (BUIHHOTO
JEMOKPATUYHOT0) CYCHUIBCTBA Ta HEOOXIJHICTh MOTO CTAalOro PO3BUTKY,
BEPXOBEHCTBA IIpaBa, IpaB 1 CBOOO/T JIFAWHM 1 TpOMaIsTHUHA B Y KpaiHi.
3K 15. 3parnicte 30epiraTi Ta NPUMHOXKYBAaTH MOpPaibHI, KyJIbTYpHI,
HAyKOBI IIIHHOCTI 1 IOCATHEHHS CYCIUIbCTBA HA OCHOBI PO3YMIiHHS 1CTOPIi
Ta 3aKOHOMIPHOCTEH PO3BUTKY MPEAMETHOI 00JIacTi, 11 Micls y 3araibHii
CUCTEMI 3HaHb NPO MPHUPOJY 1 CYCIHIJIBLCTBO Ta Y PO3BUTKY CYCHUIBCTBA,
TEXHIKM 1 TEXHOJIOTiH, BUKOPUCTOBYBATH Pi3HI BUIU Ta (HOpMHU PyXOBOi
aKTHUBHOCTI Ul aKTHBHOTO BIJIOYMHKY Ta BEJICHHS 3I0OPOBOTO CIIOCOOY
JKUTTSL.

CnenianbHi (paxosi)
KOMIIETEHTHOCTI
CHeniaJLHOCTI
(BU3HAYEHi cTaHIAPTOM
BHILOI OCBITH
cneniajabHOCTI)

JisinbHICTD i3 3aCTOCYyBaHHSI MATEMATHYHUX METO/IB
CK 1. 3natHicTh BUKOPUCTOBYBATH 1 aJjanTyBaTl MaTeMaTH4HI TeOpii, METOI!
Ta MPUHOMH UTS IOBEICHHSI MATEMaTUIHHUX TBEP/IKEHb 1 TEOPEM.
CK 2. 3naTHicTh BUKOHYBaTH 3aBIaHHs, CHOPMYJIbOBaHI y MaTeMaTHYHIH
bopmi.
CK 3. 3patnHicTh 00MpaT Ta 3aCTOCOBYBAaTH MaTeMAaTU4YHI METOIW IS
PO3B’sI3aHHS MPHUKIATHAX 3a]1a4, MOJICTIOBAHHS, aHaNi3y, MPOEKTYBaHHS,
KepyBaHH:I, IPOrHO3yBAHHS, IPUIHATTS PIlIECHb.
CK 4. 3patHicTh 00MpaTH Ta 3aCTOCOBYBAaTH YHCEIbHI METOHHM ISt
PO3B’sI3aHHS 3a7]a4 OMTUMI3allil

IIpoekTyBajibHA AiIBHICTH
CK 5. 3naTHicTh pO3pOOIIATH ANTOPUTMHU Ta CTPYKTYPH JaHUX, IPOTpaMHi
3aco0u Ta MPOTrPaMHY JOKYMEHTAITIIO.
CK 6. 3parHicTh NpOEKTyBaTH 0a3u JaHWX, 1H(POpMaliifHI CHCTEMH Ta

pecypceH.
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TexHoJI0riYHA AiAJIBHICTH
CK 7. 3patHicts po3B’sizyBaTH mpodeciiiHi 3amadi 3a JOHOMOTIOO
KOMIT'IOTEpPHOT TEXHIKM, KOMITIOTEpHHUX Mepex Ta [HTepHery, B
CEpelOBHIN CY4YacCHHX OINEpaliifHUX CHUCTEM, 13 BHUKOPUCTAHHSIM
CTaHJApTHHUX O0(iCHUX AOMATKIB.
CK 8. 3parHicth ekcmiyaryBaTh Ta OOCIYroByBaTH IpOTpaMHe
3a0e3neueHHs] aBTOMATH30BaHMX Ta I1HQOPMALIHHUX CHCTEM Pi3HOTO
NpU3HAYCHHS.
CK 9. 3naTHicTh BUKOPHCTOBYBATH Cy4acHi1 TEXHOJIOTI] MPOrpaMyBaHHS Ta
TECTYBaHHS MPOTPAMHOT0 3a0€3MEeYECHHS.
CK 10. 3parHicTe A0 TPOBEICHHS MATEMAaTUIHOTO 1 KOMIT FOTEPHOTO
MOJICTTIOBAaHHS, aHalizy Ta OOpoOKM JaHWX, OOYHCIIOBAILHOTO
eKCIIepUMEHTYy, pO3B’s3aHHA (HOpMaNi30BaHUX 3aqad 3a JOMOMOTOIO
CHellialli30BaHUX MPOTpaMHUX 3aCO0iB.

Opranizauiiino-ynpaBJiiHCbKa AisUIbHICTH
CK 11. 3parHiCTh CTBOpEHHS JOKYMEHTIB BCTAHOBJICHOI 3BITHOCTI,
BUKOPHCTAaHHS HOPMATUBHO-TIPABOBUX JOKYMEHTIB.
CK 12. 3parmicte 10 opranizamii poOOTH KOJIEKTUBY BHUKOHABIIIB,
NMpUAMaHHS JTOITFHUX Ta €KOHOMIYHO OOTPYHTOBAHUX OpraHi3allifiHuX Ta
YIPaBIIHCHKUX PillIeHb, 32a0€3MeYeHHs 0e3MeYHUX YMOB IPalli.

HaykoBo-nociigna qisyibHiCTh
CK 13. 3parHicTh 10 MOMIYKY, CHCTEMAaTHYHOTO BHBUEHHS Ta aHaJi3y
HAyKOBO-TEXHIUHO1 iH(OopMaIlii, BITYN3HSIHOTO W 3aKOPJIOHHOTO JIOCBiaYy,
TIOB’SI3aHOTO 13 3aCTOCYBAaHHSM MAaTEeMATHYHUX METOIIB JIJISl TOCIIKCHHS
PI3HOMAaHITHHX TPOIIECIB, SBUII] Ta CUCTEM.
CK 14. 3paTHicTh 3pO3yMITH IIOCTaHOBKY 3aBJIaHHS, c(HOpMyIbOBaHY
MOBOIO TI€BHOI TIPEIMETHOI Traiy3i, 3IIMCHIOBAaTH TMOIIyK Ta 30ip
HEOOXITHUX BUXIJTHUX JTaHUX.
CK 15. 3parnicts chopmynroBaTH MaTeMaTHYHY ITOCTAaHOBKY 3ajadi,
CIHMPAIOYNCh Ha IOCTAaHOBKY MOBOIO MpPEIMETHOI ramysi, Ta oOuparu
MeToa il po3B’s3aHHsA, 10 3a0e3nedye MOTPiOHI TOYHICTH 1 HAHIHHICTH
pesynbrary. CK 16. 3gatHicTh OpaTu y4acTh y CKJIa/IaHHI HAyKOBUX 3BITIB
13 BUKOHAHUX HAyKOBO-JOCTITHUX POOIT Ta y BIPOBAKEHHI PE3yJIbTaTiB
MPOBEJICHUX JOCTIKEHb 1 PO3pOOOK.
CK 17. 3patnicth 10 edexkTuBHOI mnpodeciiiHoi MUCbMOBOI i yCHOI
KOMYHIKaIlli YKpaiHCbKOIO MOBOIO Ta OJHi€t0 3 odiiitHux Mo €C.

CruenianbHi (¢paxosi,
npeaMeTHi)
KOMIIETEHTHOCTI
cneniajJbHOCTI
(BH3HAYEHI 3aKJIa0M
BHILIOT OCBIiTH)

CK 18. 3pmaTtHicTh 0OMpaTH Ta 3aCTOCOBYBAaTHM MaTeMAaTH4HI MOJENi Ta
METOH JUIsI CTATUCTHYHOTO Ta IHTEJIEKTYaJIbHOTO aHANi3y JaHUX B yMOBaX
HEBU3HAUEHOCTI.

CK 19. 3parHicTh 3aCTOCOBYBaTH MaTeMaTH4HI METOIH Ta aJTOPUTMHU
MAaIlIMHHOI'O HaBYaHHA, M'SKHUX OOYUCIIEHb 1 00YMCIIOBAIBHOTO 1HTENEKTY
JUTSL aHATI3y HEBU3HAYECHUX JTAHHUX, IPOTHO3YBAHHS Ta MPUHHSTTS PillleHb.
CK 20. 3gatHicTh 10 po3poOKM Ta eKcIUTyaTalii MporpamMHHUX 3aco0iB
IHTENIEKTYaIbHOTO aHaJli3y JaHUX BUMIPIOBaHb Ta CIIOCTEPEKEHB, TEKCTIB,
CUTHAJIB 1 300pakeHb.

CK 21. 3parHicTh 10 po3poOKM Ta eKCIUTyaTamii MpOoTrpamMHUX 3aco0iB
00pOoOKM BETUKHUX MAaCHBIB JaHUX HA OCHOBI 1H()OPMALIMHUX TEXHOJIOTIH
PO3MOIIIICHUX 1 XMapHUX OOYNCIICHb.

CK 22. 3parHicTe 10 BHUKOpUCTaHHS 1H(QOpPMAIIMHMX TEXHOJIOTI
CTaTUCTHYHOTO Ta IHTEJEKTYaJIbHOTO aHali3y [aHWX, MPOTHO3YBaHHSI,
NPUIHATTS PillIeHb, iIHPOPMAIIITHOTO MOITYKY Ta BUAO0OYBAaHHS 3HAHb.
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7 — Pe3yabTaTy HABYAHHS

IIporpamui pe3yabTaTtu
HABYaHHS 32
crneniaJbHICTIO
(BH3HAYEHi CTAaHIAPTOM
BUIIOI OCBIiTH
cneniajabHOCTI)

PH 1. [eMoHcTpyBaTH 3HaHHA M pO3yMIHHS OCHOBHHX KOHIICMIIH,
MPUHIMUIIB, TEOPiH MPUKIAAHOT MAaTEMAaTUKUA 1 BUKOPHUCTOBYBATH iX Ha
HPaKTHUIL.

PH 2. BonoziTH OCHOBHUMH MOJIOXKEHHSAMH Ta METOIaMU MaTeMaTHU4YHOT O,
KOMIUIEKCHOTO Ta (pYHKIIIOHAJIBHOTO aHami3y, JiHiiHOI anredpu Ta Teopii
qrceN, aHAIITHYHOI reoMeTpii, Teopii AudepeHianbHuX PiBHIHB, 30KpeMa
PIBHSIHb Y YAaCTUHHHUX TMOXiIHUX, Teopii WMOBIPHOCTEH, MaTeMaTHUYHOI
CTaTUCTHKH Ta BUITAJKOBHX IPOIIECIB, YNCEIHHUMH METOJAMH.

PH 3. ®opmanizyBartu 3aaadi, cpopMyaIp0BaHI MOBOIO TIEBHOT MTPEAMETHOL
raiy3i; popmMyJiroBaTH iX MaTeMaTHYHY [TOCTAHOBKY Ta 00MpaTu
palioHaJIbHUI METO/ BUPILIEHHS; pO3B’I3yBaTH OTPUMaHI 3a/1a4l
aHAITUYHUMHM Ta YUCEIIBHUMHM METOJaMM, OLIHIOBaTH TOYHICTh Ta
JIOCTOBIPHICTh OTPUMAHUX PE3yJbTATIB.

PH 4. BukonyBaT MaTeMaTHYHUN OINMUC, aHAJI3 Ta CUHTE3 JUCKPETHUX
00’€KTIB Ta CHUCTEM, BUKOPUCTOBYIOUM MOHATTS W METOAM TUCKPETHOI
MaTeMaTHKH Ta Teopii aJrOpUTMIB.

PH 5. YMiT po3po0asTH Ta BUKOPUCTOBYBATH Ha MPAKTHILI aITOPUTMH,
OB ’s3aHi 3 ampOKCUMAIi€l0 (YHKLIIOHAIBHUX 3aJI€KHOCTEH, YHCEIbHUM
nudepeHIliFoBaHHAM Ta IHTETPYBaHHSIM, PO3B’ I3aHHIM CUCTEM
anreOpaiyHuX, TudepeHIliaTbHIX Ta IHTErpabHUX PIBHSAHB, PO3B’I3aHHAM
KpailoBUX 3aJa4, ONIYKOM ONTUMAJIbHUX PillICHb.

PH 6. Bonoaiti 0CHOBHUMH METOaMH PO3POOKHU JUCKPETHHUX 1
HENepepBHUX MAaTEMATUIHHUX MOJIEei 00’ €KTIB Ta POIECIB, AHATITUIHOTO
JOCIIJDKeHHS. IIMX MOJeJIed Ha NpeaMeT ICHYBaHHS Ta €AMHOCTI iX
pPO3B’SI3KY.

PH 7. BMmiTH IpOBOANTH MPAaKTHYHI TOCIIKEHHS Ta 3HAXOIUTH PO3B’SI30K
HEKOPEKTHMX 3a/1ad.

PH 8. IloennyBat MeTOAM MaTEMaTUYHOT'O Ta KOMIT FOTEPHOTO
MO/ICJIFOBaHHS 3 HePOPMaIbHUMHU NPOLEYypPaAMH €KCIIEPTHOTO aHali3y s
HOUTYKY ONTHUMAaJIbHHUX PIlIECHb.

PH 9. byayBatm edekTHBHI MO0 TOYHOCTI OOYHCIIEHB, CTIHKOCTI,
IIBUJKOIi Ta BUTPAT CUCTEMHHUX PECYpPCIB aITOPUTMHU Ui YHCEIHHOTO
JIOCIIIJKEHHS. MaTeMaTUYHUX MOJIeNieil Ta po3B’si3aHHs IPAKTUYHUX 3a/1a4.
PH 10. Bomomitn Mmeroaukamu BHOOPY palliOHAIBHUX METOMAIB Ta
AITOPUTMIB PO3B’sI3aHHS MaTeMaTHYHUX 3a7a4 ONTHUMI3allii, JOCTIHKCHHS
orepalliid, ONTUMAaJIbHOTO KEPyBaHHA 1 IPUHHATTSA pillIeHb, aHAJI3Y JTaHHX.
PH 11. BwmiTi 3acTOCOBYBaTH Cy4yacHI TEXHOJOTil HporpaMmyBaHHsS Ta
pO3pOo0JIEHHS TPOTrPaMHOTO 3a0€3MEeUeHHSI, MPOTPAMHO1 peastizartii
YHCENbHUX 1 CHMBOJIBHHX aJITOPUTMIB.

PH 12. Po3p’si3yBaTH OKpeMi iH)KEHEpHI 3amadi Ta/abo 3amadi, IO
BUHHMKAIOTh TPUHAWMHI B OJIHIM MpeAMETHIA Taiy3i: B COIOJIOTI],
€KOHOMIIIl, €KOJIOTil Ta MEIUIIMHI.

PH 13. BukopucroByBaTu B IpakTU4YHIA poOOTI CreIiaaizoBaHi MporpaMHi
MIPOAYKTH Ta MPOTrPaMHi CUCTEMH KOMIT FOTEPHOI MaTeMaTHKH.

PH 14. BusiBnsaTa 34aTHICTB JJO CAMOHABYAHHS Ta MPOJIOBKCHHS
npodeciitHOro PO3BUTKY.

PH 15. YMitu opraHizyBaTu BIacHy JisUIHICT Ta OJCPKYBATH Pe3yIbTaT
y paMKax oOMeKeHOI0 4acy.

PH 16. [lemoHCTpyBaTH HaBUYKM B3a€MOJIi 3 1HIIMMH JIIOJbMH, YMiHHS
HpaIfOBaTH B KOMaHI.

PH 17. YwmiTu 3aiiicHioBaTH 30ip, OnpaifoBaHHs, aHalll3, CHCTEMAaTH3AIIII0
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HAYKOBO-TE€XHIYHOI 1H(OpMaIii, yHHKAlO4d TpU LbOMY aKaJeMiqHOl
HEZ00POYECHOCTI.

PH 18. EdexTuBHO crinKyBaTUCs 3 MUTaHb iHPOpMALii, i1ei, mpodiem Ta
pilIeHb 31 CTemiaTicCTaMH Ta CYCIUIBCTBOM 3arajioM.

PH 19. 30upatu Ta iHTepnpeTyBaTH BIANOBIAHI JaHI ¥ aHami3yBaTu
CKJIAJTHOCTI B MEKax CBO€I criemiaiizallii JJisg JOHECEHHs CYIKCHb, SKl
BiIOMBAIOTH BIAMOBIIHI COMiaNIbHI Ta €TUYHI MPOOIEMHU.

PH 20. [emoHcTpyBaTH HaBUYKH TpO(ECIHHOrO  CHIJIKyBaHHS,
BKJIIOYAIOYM YCHY Ta MHUCHMOBY KOMYHIKAII0 YKpPaiHCHKOIO MOBOIO Ta
npuHaiMHI OAHIE 3 odimiiHNX MoB €C.

IIporpamui pe3yabraTn
HaBYaHHA 3i
crneniagizanicro
(BM3Ha4YeHi 3aKjIa10M
BHILIOT OCBIiTH)

PH 21. 3Hati Ta po3yMiTH Cy4acHi METOJH PO3B’SI3aHHS MAaTEMAaTHIHHUX
3a/1a4 CTAaTUCTUYHOTO 1 IHTENEKTYaIbHOTO aHaJi3y JaHUX, MPOTHO3YBAHHS
TOIIO.

PH 22. 3natu Ta po3ymiTH METOIW PO3B’S3aHHSA MaTEMaTUYHUX 3a/ad
IHTENEKTYaIbHOTO 1H(pOPMAIITHOTO TOIIYKY Ta BUI0OYBaHHS 3HAHb.

PH 23. BmiTu 3acTocOBYyBaTH iCHYIOYi Ta PO3POOISATH HOBI aJTOPUTMU 1
NporpaMHi 3acO0M JJIsi CTaTUCTHYHOTO 1 IHTENEKTYaJIbHOTO aHallizy
HEBU3HAYCHHX JAHUX .

PH 24. BmiTu 3acTOCOBYBaTH iCHYIOUI Ta pO3pOOJISTH HOBI aJITOPUTMU i
nporpamMHi 3acoOM OOpOOKM JaHMX BHUMIPIOBaHb Ta CIIOCTEPEIKCHbD,
TEKCTIB, CUTHAJIIB Ta 300pa’keHb.

PH 25. Bwmitu 3actocoByBaTH cCydacHi iH(OpMaIiifHI TEXHOJIOTii Ta
nporpamMHe 3a0e3nevYeHHs Uit 00pOOKH BETMKUX MACcHBIB JaHUX HA OCHOBI
PO3MOIUICHUX 1 XMapHHUX CEPBICIB.

8 — PecypcHe 3a0e3neveHHs peadnizaiii nporpamu

Kanpose 3a0e3me4ennst

BigmoBinae kaapoBuM BHMOraMm MIONO 3a0€3MEYeHHS IMPOBaHKECHHS
OCBITHBOI MiSITBHOCTI y cdepi BHIIOi OCBITH 3TIHO 3 JIIFOYUM
3akoHoJaBcTBOM Ykpainu (IlocranoBa xabiHeTy MiHicTpiB YKpainu «IIpo
3arBepKeHHs JIieH31HHINX YMOB MPOBAKEHHSI OCBITHBOI JiSUTBHOCTI
3aknaiB ocBiti» Bix 30 rpyans 2015 p. Ne 1187, 31 3MiHamMu, BHECEHUMH
3rigHo 3 [TocTtanoBoro KM Ne 365 Bin 24.03.2021, nomatok 15-16).

MarepiajbHO-TeXHiYHE
3a0e3nme4yeHHs

BinmoBigae BuMOraM Mmoo MaTrepialibHO-TEXHIYHOTO 3abe3meueHHs
MIPOBA/KEHHSI OCBITHBOI JISJIBHOCTI Yy cdepl BUIIOI OCBITU 3TiJIHO 3
nirounM  3aKoHoAaBcTBOM Ykpainum (IloctaHoBa kabiHeTy MiHICTpiB
Vkpaiau «IIpo 3atBepmkenns JIiNEH31MHNX YMOB MPOBAKEHHS OCBITHHOL
TisSUTBHOCTI 3akiaAiB ocBiTu» Bix 30 rpyans 2015 p. Ne 1187, 31 3minamuy,
BHeceHUMH 3rigHo 3 IloctanoBoro KM Ne 365 Bim 24.03.2021, nmomatok
17). Y HasgBHOCTI € aynuTopHui HOHJ Ta MyJIbTHMEIIHHE 0013 THAHHS.

Indopmaniiine Ta
HABYAJIbHO-METOAUYHE
3a0e3neYeHHs

BinmoBimae Bumoram 1mozo iH(OpMaIiifHOTO Ta  HaBYAJIBHO-
METOAMYHOIO 3a0e3MeueHHs] MPOBaKEHHs OCBITHBOT AiSIBHOCTI y cdepi
BHINOI OCBITH 3TITHO 3 JII0OYUM 3aKoHONAaBCTBOM Ykpainu (IloctanoBa
kabiHety MiHicTpiB Ykpainu «lIpo 3arBepmxkenHs JlineH3iHUX yMOB
MPOBAPKEHHS OCBITHBOI MISUTBHOCTI 3aKiajiiB ocBiTH» Bix 30 rpyaus 2015
p. Ne 1187, 31 3minamu, BHeceHuMH 3rigHO 3 [ToctanoBoto KM Ne 365 Bin
24.03.2021, momarok 18). ¥V BukiIamadiB Ta CTYACHTIB € JOCTYyI 0
6i0motexku HTY “XIII” Ta ii peno3uTopito, a Takox 10 KadeapaabHOT
010J1I0TEKH.

9 — AkaaemMiuHa MOOIILHICTE

Hanionaanua
KpeIuTHA MOOIIbHICTH

Ha ocHOBI JBOCTOPOHHIX JOTOBOPIB MIX HaIllOHAJTHLHUM TEXHIYHUM
YHIBEPCUTETOM «XapKIBCHbKUH IMOJIITEXHIYHUN 1HCTUTYT» Ta MPOBIIHUMU
TEeXHIYHUMHU yHiBepcuTeramMu Ykpainu. Pernamentyerbcs «llomoxeHHAM
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PO aKa/eMiuHy MOOIIBHICTh CTYACHTIB, aCIIPAHTIB, TOKTOPAHTIB,
HayKOBO-TIeAAroriyHux Ta HayKoBux npamiBHUKIB HTY «XIII»
MixnapoaHa KpeauTHa Ha ocHOB1 ABOCTOPOHHIX IOTOBOPIB MK HalllOHATFHUM TEXHIYHUM
MOOITBHICTD YHIBEpCUTETOM «XapKiBCHKU MOJITEXHIYHUHI IHCTUTYT» Ta HABYAIbHUMHU
3aKJIaaMu BUIIO1 OCBITH 3apyODKHUX KpaiH-TIapTHEPIB.
HaBuyanHs iHO3eMHHX MoxuBe, Mmicisi BUBUEHHS 3100yBaueM Kypcy YKpaiHChbKOi MOBH.
3100yBayiB BHIOT
OCBIiTH

2. IEPEJIIK OCBITHIX KOMIIOHEHT OCBITHbOI IIPOT'PAMHU
TA IX JJOTTYHA IMOCJIIOBHICTD

2.1. llepenik kommonent OIl

Kon KommnonenTH ocBiTHBOI IporpamMu KisabkicTs ®opma
(IUCHUILIiHM, TPOEKTH / pO6OTH, MPAKTHKA, KpeauTiB MiJICYMKOBOI0
kBajidikaniiina podora) EKTC KOHTPOJII0
1 2 3 4
OBOB’S13KOBI KOMIIOHEHTH OCBITHBOI ITPOT'PAMU
1. 3aranbHa miaroroBka
31T 1 IcTopist Ta KynbTypa YKpaiHu 3 3anik
3112 dinocodis 3 Ex3amen
3113 OCHOBU €KOHOMIYHOT TeOpii 3 3aiik
3114 Inozemna moBa 1-4, 7,8 12 3aik (5), Exzamen
3115 Marematnunuii anani3. Yactuna 1 6 Ex3amen
311 6 Marematnunuii anami3. Yactuna 2 6 Ex3amen
3117 MatemaTtnunuit anainis. Yactuna 3 5 Ex3amen
311 8 AHaJIITHYHA TEOMETPIs 5 Ex3amen
3119 JliniiiHa anre6pa 4 Exzamen
311 10 @izuka. Yactuna | 3 Ex3amen
31111 ®i3uka. Yactuna 2 3 Ex3amen
31112 IIpaBo3HaBCTBO 3 3anik
31113 ®diznyHe BUXOBaHHS 1-4 8 Banik (4)
2. CneuniaabHa (¢paxoBa) miAroropka
Col Beryn 10 cnienianbHOCTI Ta iHXKEHEPHOT 3 Ex3amen
JUSIIBHOCTI
Ch?2 MaremaTH4Ha JIOTiKa 3 3anik
Cd3 AnroputMizailis Ta IporpaMmyBaHHs 6 Ex3amen
Cod 4 Komn’roTepHa AMCKpeTHAa MaTeMaTHKa 6 Ex3amen
Co 5 JIMCKpETHI CTPYKTYPH 1 CTPYKTYPH JaHUX 6 €K3aMeH
Cd 6 Teopist iMOBIpHOCTEH 5 Ex3amen
Cd 7 OO0’ €KTHO-OPIEHTOBAHE NPOrpaMyBaHHS 4 Ex3amen
Coh 8 Judepenuiiini piBHIHHS Ta KOMIUIEKCHUHN aHai3 5 Ex3amen
Cd9 MaremaThyHa CTaTUCTHKA 4 Ex3amen
Co 10 UucenbHI METOAM 4 Ex3amen
Coh 11 Teopis i IPOEKTYBaHHS aJITOPUTMIB 4 Ex3amen
Cd 12 PiBHSIHHS B 4aCTKOBHX ITOXIJTHUX 3 3amk
Cd 13 DyHKIIOHATBLHUN aHaJi3 3 Ex3amen
Cdb 14 Meroau orrrumiszarii 4 Ex3amen
Cd 15 OO6unciroBajgbHa FT€OMETPIs 1 KOMIT FOTEpHA 4 Ex3amen
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rpadika
Cd 16 HinoBa ykpaiHChbka MOBa Ta mpodeciiina 3 Ex3amen
KOMYHIKaIlis
Cd 17 Teopist kepyBaHHS 3 Ex3amen
Co 18 AHaJi3 JaHUX 1 YaCOBUX PSIJIiB 4 Ex3amen
Co 19 Po3nopineni Ta napanenbHi 00YNCICHHS 3 Ex3amen
Cd 20 MareMaTHyHe 1 KOMII ' FOTEPHE MOJICIIOBAHHS 3 Ex3amen
Cd 21 Teopist IpUHHATTS pillICHb 3 Ex3amen
Cd 22 HetipomepeskeBi TeXHOIOTIi 4 Ex3amen
Cd 23 OcHoBu nipoeciitHoi Oe31eKku Ta 310pOB’ S 3 3aiik
JIFOIMHU
Co 24 MeTtou Ta 3ac00M MalllMHHOTO HaBYAHHS 4 Ex3amen
Cd 25 [TpoexT 1 4 3aitik
Cd 26 [Tpoexkt 2 3 3aiik
Cd 27 Heuitki Mozieni Ta MmeToin 3 Ex3amen
Con [lepenaunuiomHa npakTuka 6 3anik
Cod ATecTartis 6 3axucT
180

3arajJbHui 00CAT 000B’A3KOBHUX KOMIIOHEHT

BUBIPKOBI KOMIIOHEHTH OCBITHBOI ITPOT'PAMMH (3A BJIOKAMM)

3. baoku Budopy 3arajabHoi nigrorosku (Minor)

baok 3.1. «AHaJi3 i ynpaBJiHHSI IPOEKTAMM»

BIT3.1.1 VYnpasniaag [T-npoexkramu 3 3anik

BIT3.1.2 OcHoBH 0i3HEC-aHATITHKH 3 3anik
Baok 3.2. «IIpaBo Ta iHTeIeKTyaJbHA BJIACHICTH)»

BIT3.2.1 [IpaBoBe perymroBaHHs iHGOpMaIliiiHOT Oe3neKH 3 3aiik

BIT13.2.2 IHTenexTyanbHa BIACHICTh CUCTEM O€3MeKu 3 3amik
Baok 3.3. «KibepOe3nekay

BIT13.3.1 MenepKMeHT iHGOopMaIliiHOT 0e3meKn 3 3aiik

BII3.3.2 OcHoBH KibepOe3neku 3 3anik

4. buoxu Budopy cnenianabHoi (paxosoi) minrorosku (Major)

Baok 4.1. «IHTeNeKTyaIbHUI aHAJII3 BEJIMKUX JAHUX))

BIIC 4.1.1 ANTOPUTMIYHI MOBH (32 BUOOPOM) 6 Ex3amen
BIIC 4.1.2 Bumnankosi mpouecu 1 CTOXacTU4YH1 CUCTEMU 4 Ex3amen
BIIC 4.1.3 Teopist 1 npoekTyBaHHs 0a3 JaHUX 6 Ex3amen
BIIC 4.1.4 Po3poOka mporpaMHOro 3a06e3nedeHHs 5 3amik
BIIC 4.1.5 [TpoexT 3 6 3amik
BIIC 4.1.6 [IpoexT 4 6 3amik
BIIC 4.1.7 IadpacTpykrypa T2 MEHEKMEHT BEJTUKUX JAHUX 4 Ex3amen
BIIC 4.1.8 [TporHo3Huii anai3 4 Ex3amen
BIIC 4.1.9 OO6pobka Ta aHaJli3 TEKCTOBOI iH(opMarii 4 Ex3amen
BIIC 4.1.10 | MaTemaTu4yHi METOAM KOMI FOTEPHOTO 30py 5 Ex3amen
BIIC 4.1.11 | Metoau rnnOOKOro HaB4YaHHS 4 Ex3amen
baok 4.2. «IHTeseKTyaJbHNH Oi3Hec-aHATI3»

BIIC 4.2.1 AJNTOpUTMIYHI MOBH (32 BUOOPOM) 6 Ex3amen
BIIC 4.2.2 AHaJ1i3 BUMOT JI0 POTrPaMHUX CHCTEM 4 Ex3ameH
BIIC 4.2.3 ba3u nanux ta iHpopMaIiifHi CHCTEMHI 6 Ex3amen
BIIC 4.2.4 Mogperni i1 Bizyasizallisi JaHUX 5 3anik
BIIC 4.1.5 ITpoexT 3 6 3anik
BIIC 4.2.6 JKutteBuii UK pO3pOOKH CUCTEM 4 Ex3amen
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BIIC 4.1.7 [IpoexT 4 6 3amik
BIIC 4.2.8 [Tporao3umii anamis3 4 Ex3amen
BIIC 4.2.9 AHati3 Ta KepyBaHHs Oi3HEC-TIpolecaMu 4 Exzamen
BIIC 4.2.10 diHaHCOBa 1 aKTyapHa MaTeMaTHKa 5 3aitik
BIIC 4.2.11 | AHani3 pu3uKiB 4 Ex3amen
baok 4.3. «AHaJi3 1aHux y KidepOe3neni»

BIIC 4.3.1 AnroputMmiuHi MOBH (32 BUOOPOM) 6 Ex3amen
BIIC 4.3.2 OCHOBU KPUIITOJIOT1 4 Ex3ameH
BIIC 4.3.3 MonentoBaHHs COMiOKiOepi3UIHUX CUCTEM 6 Ex3amen
BIIC 4.3.4 Po3pobka mporpamHoro 3abe3neueHHs 5 3aiik
BIIC 4.3.5 ITpoexT 3 6 3aimik
BIIC 4.3.6 OcHOBU cTeraHorpadiuHoro 3axucry iHdopmarii 4 Ex3amen
BIIC 4.3.7 [Tpoexrt 4 6 3aiik
BIIC 4.3.8 biiok4eitH: OCHOBM Ta MPUKJIIAX 3aCTOCYBAaHHS 4 Ex3amen
BIIC 4.3.9 BusiBnenHst anomMaiiil y JaHUX 1 9aCOBUX PsiIax 4 Ex3amen
BIIC 4.3.10 | BusiBiieHHs1 BTOPTHEHb 5 Ex3amen
BIIC 4.3.11 | MamunaHe HaB4aHHS B KibepOesmneri 4 Ex3amen
3aranbHuii 06cAT BUOIPKOBHX KOMIIOHEHT 60
3ATAJIBHUN OBCST OCBITHBOI MPOTPAMM 240

2.2. Po3moais 3MicTy OCBITHBOI POrPpaMu 32 rPyNaMy KOMIIOHEHT Ta HUKJIAMHU HiATOTOBKH

OOcsr HaBYATFHOTO HABAHTAXEHHS 3700yBava BUIIOI OCBITH

Ne (xpenutis / %)

n/n Lmk migroToBKH O060B’A3K0B1 Bu0ipkosi Bceboro 3a
KOMIIOHEHTH OCBITHBO- KOMITOHEHTHU OCBITHBO- BECh TEPMiH
npodeciiinoi nporpamu | npodeciiHOl mporpamMu HaBYaHHS

1 2 3 4 5
I |Saraibiia 64/26,7 — 64/26,7
MiATOTOBKA
2 | CunemianpHa
(paxosa) 116/ 48,3 — 116 /48,3
T ITOTOBKHU
3 | Aucumniiin - 6025 6025
BUIBHOTO BHOOPY
Bceboro 3a Bech TepMiH 180 /75 60 /25 240 /100
HaBYAHHS

2.3. ®opma aTecranii 3100yBaviB BUILOI OCBITH

ATecrallisi BUITyCKHHUKIB OCBITHBOI mporpamu crienianbHocTi 113 «IIpukiamna MareMaTukay
NpOBOJUTHCA Y (hopMi 3axucTy KBamidikamiiiHoi 6akagaBpchkoi poOOTH Ta 3aBEPIIYETHCS BUAAYECIO
JIOKYMEHTY BCTAHOBJIEHOI'O 3pa3ka IpO MPHUCYIKEHHA CTyleHs OakanaBpa i3 MPUCBOEHHIM
kBamidikamii: «bakajaBp 3 NPHKJIAAHOI MaTeMaTHMKW» 3a mporpamoro «IHTedekTyaJ bHUH
a”HaJi3 naHux». ATecTallis 3M1HCHIOETCS BIAKPUTO 1 IMTyOJIIYHO.

Ksamnigikamiitna po6ora Mae OyTu mepeBipeHa Ha IJariat 13 BUKOPUCTAHHSAM MPOTpamMHO-
TEXHIYHMX 3aC001B, a TAKOXK Mae OyTH PO3MIIlIeHa B PENO3UTOPIi BUIIOTO HABYAJILHOIO 3aKjany abo
BIJIMOBITHOTO CTPYKTYPHOTO TPO3LITY.
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3.  CTPYKTYPHO-JIOTTYHA CXEMA
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Beryn go cneujiansHocTi | Gisuka 42 \ PiBHSHHA B YacTKOBMX , | Teopisa NpUAHATTA pileHk
Ta iHXeHepHOi QiANLHOCTI - \ L noXigHuX .,
o
i i i iz |1/l |Helipomepexesi Texxonorii
Mo | e e e ] Rt s |
norika I - T s - e —— e 7 A
— Tty | Ocxosu npodeciinoi
11| Teopin imoBipHoCTe# |y Metogn onmamizauii [~ i P Geznekn Ta 3q0poB’A i —
| ]| - neuunniim dnoky
T T T //’ Z1 | “x;‘nii L ' «Minor»
s ] i I MeToau Ta 3acobu
Anmpmunau‘m L 06 eKTHO-ODIEHTOBHE Oﬁflﬂcnlenanhua feo“nglﬂ i [ |
Ta nporpamyBaHHA 1 AHaniTHiHa npol'pallgaauua ! =S i koMn'loTepHa rpapika - 741“ ) uimlnnuoro HaB4aHHA TR
reouer|pin L LA i ain : «Major»
[CTODIA Ta KyAb \ \ | ’ ! ¥ \\ J OcHosn EKOHOMI4HOT DucumnnniHn ﬁnoxy. )
opa;tmﬂ i Marematnysmii | MarematyHmi e \/ «Minor» A — [ NMpoext 4
aHaniz Y 1 il auanis Y3 '\ TR m P 7 | /__/.'/ ; ,
\\ ‘\ = 5t F—¥ \\ N N e A Ducumnninm 6noky || |
q \ i3n4He J// «Major»
BUXOBaHHA \ : ' | \ P / :
=T % -
MoBa 7 ;
L A b /
l.I s ay = ll I| \!;:\ 11 )( A ¥
1 N | AN >
o i i /- —> 7 . 7 L
‘ \ \ \ \"'\ AwdpepeHuiankHi piBHAHHA y > K L1/} AinoBa ykpaiticbka MoBa \‘\ !"(:13::: :
dinocodis N Ta KOMNEKCHWA aHanis |/ ____% | Ta Ainosa KOI\IYIHIIII" “\
= ” \ i ‘ \ —F : Toaplasapy-asm HeviTxi mogenii meTogn [~
:]nm TR] Maremamwuna T —— AHaniz nauuxl -
EIATHCIIS f ¥ i yacoBux psgis \
L \\ % \ )\ AN Poarlonineuiranalpanenhui
Marevarwanmin |\ . \ | [l oBunCnennn
aHaniz Y 2 YuceneHi MeToaM - T
S T (Matemamnine i KOMN'loTepHe
B::z::::n I in MOfienioBaHHA I
{ i IHo3emHa ’;ﬁ MpoexT 2 | .
sonr, ] e I S -
KoMn'toTepHa aucKpeTHa W " [Teopin i npocxrysans |- 6noky «Minor» y
MaTeMaTika ~ poerr1 i \ aNnropuTMis 'y 1 Oucunnninm
= y /,_,‘_ MCLMNAIHN ’
B BMXOBaHHs| Anroputmivei | |4 "pocjﬂ 6noky «Major» DIECTA Gnoky «Majors
Giama 41
1 Kypc Zcemecmp || Kypc 4 cemecmp 3 kypc b cemecmp 4 xypc & cemecmp




4. Matpuis BiiOBITHOCTI BU3HAYEHHUX Pe3yJIbTATIB HABYAHHS, KOMIIETEHTHOCTE! TA OCBITHIX KOMIIOHEHTIB

KommnerentHocti

Pesynn- . . . .
ratH 3aranbhi Crenianbhi (paxosi)
HABYAHHS
3K1 3K2 3K3 3K4 3K5 3K6 3K7 3K8 3K9 3K10 3K11 3K12 3K13 3K14 3K15 CK1 CK2 CK3 CK4 CK5 CK6 CK7 CK8 CK9 CK10 CK11 CK12 CK13 CK14 CK15 CK16 CK17 CK18 CK19 CK20 CK21 CK22
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
3115 315
316 3M6
317 317 3015
3118 3118 316
3119 309 3117 3015
Cp2 Cop2 3018 3I16
Cp3 Co3 318 3019 3117
Cd4 Cd4 3119 Cop2 Cop2
CP6 CP6 CPh2 Cop3 35 Co3
Cp7 Cp7 CP3 Co4 316 Co4
Cpg8 Cp8 Ch4 Co6 3117 3I5 315 CD6
CP9 CP9 Co6 Co7 318 3I16 3[16 CP8 3115
CoIl CP1l CD7 Cop8 3119 3117 317 CDI9 3116
CD13 CP13 CPY CP9 CP2 CP2 CP2 Coll Cop2 3017
CP14 CP14 CD11 3M08 CP1l CO3 Co3 Cp3 Co13 Cop2 Cp3 Cop2
CP15 CP15 Cp13 3119 CP13 Ch4 Co4 Ch2 Cp4 CD15 Cop2 Cop3 Cd4 Co3
CP18 CP18 CP14 CD2 Col14 CPT7 CD7 Co3 CP8 Co18 Co3 Co4 Cp7 Cp4
Cp21 CP21 CP15S CD3 CD15 CP8 CP11 Co 4 315 CP13 CP21 Co4 Co7 Col1l Cp7
CP22 CP22 CDI8 CP4 315 CPI8 COIl CDIS Cop7 3118 318 3118 3[16 CdI14 CD22 Cop7 Co 11 CP15 Co11
Ch24 CP24 CD22 COII 3116 CP22 CD13 Ch21 Co11 3119 3M19 319 3[17 CDI15 CP24 CP14 CD 11 Co 15 CP7 Ch15 Co 14 Cd21 Cp15
CP25 CP25 CP24 CP13 3[17 CD24 CP15 CP25 Co 15 CP13 CP13 3118 CP13 CP2 CDP24 CD25 CD24 CD15 Cd25 CD 15 CD24 CD24 CD25 CD24 Ch21 Cd21
CD26 CDP26 CP25 CP25 CD25 CD25 CP25 CD26 CD25 CP25 CP25 CP25 319 Cd25 CP8 CP25 CP26 CD25 CD25 CD26 COT7 CD25 CP25 CP25 CP25 CD25 CP26 CP25 CP25 CP25 Ch24 Ch24 CP11 Cd21
PH1 CD27 CD27 CD26 CD26 CDP26 CP26 CP26 CD27 CP26 CP26 CD26 CD26 CP13 CP26 CP13 CD26 CD27 CDP26 CP26 CPT7 CP27 CDI5S CD26 CD26 CP26 CP26 CP26 CDP27 CD26 CDP26 CP26 CP27 CP27 CD24 CD 24
315 3015
3[16 3I16
3117 3107 3115 3015
3118  3I18 3116 3116
319 3M19 3017 3017
CP6 CD6 3018 Co6
Cp7 Cp7 38 3119 3105 Co8
Cpg8 Cp8 3119 Co6 3I6 315 Cd9
Cp9 Cp9 CP6 Co7 3117 315 36 CoI3
COI13 CP13 CP7 Cop8 3I18 3II6 3115 3117 CP15
CP15 CDP15 CP9 Cop9 3119 3117 316 CP8 CPI8 Co7 35
Cp18 CD18 CP13 CDI13 CP7 CD7 317 CP10 CP20 Co 15 3I16
Cp2] Co21 COIS5S 3118 315 CP1I5 CO] CDIS 318 3118 318 318 CP8 CdI3 Cd2l Co7 Co7 Co20 3017
CP22 CP22 CP18 3[19 3I16 CDIZ CP13 CP21 Co7 319 3119 319 319 CP13 CPI5 CD22 Co7 CO15 COT7 CD10 Co21 CD7 Ch21 Cd21
PH2 CD27 CP27 CP22 CP13 3[17 CD22 CP15 CP27 Co 15 CP13 CP13 CP13 CP13 CP20 CP20 CD27 CP10 CP15 CP7 CDP27 CD1I5 CD15 CD15 CD20 CD27 CD15 CD27 Cd27 Cd 21
3115 3015
3116 3116
3[15 3117 3017
3[16 3I110 3115 Ch2
3117 3M11 3116 Co3
Cp2 Co2 3117 Cop4
Cp3 Co3 Co2 Cos
CP4 CP4 CP2 Co3 3015 Co6 31110
Ch6 CpP6 CP3 Co4 3115 36 315 CD9 311
Co9 Cp9 Co4 Co6 3116 3117 316 CP 11 Cp2 35
Col1l Co1l CD6 Cp9 3117 Co2 3117 Cd12 Co3 3I16
CPI12 CDPI12 CPIY Co 11 3110 CP3 Cp2 Co17 Co4 3117
CO14 CP14 CP11 CP2 3II5 CdI2 311 CP4 Cd2 CP3 CoI8 Co2 Co5 Co2
CP18 CP18 CDI14 CDP3 316 CP14 CP2 CDI1I Cop3 Cp4 CD20 Cop2 Cop3 Co1l Co3
Cp2] CP2] COI18 CP4 3117 CPI8 CP3 CdI12 Co4 3[15 CP12 CP21 COS5 Cd3 Cp4 Cp12 Co4 31110
CP22 CP22 CP22 CP5 CDI2 CDP22 CP4 CP17 Co 1l 316 CP14 CP22 CP14 Ch4 Co 11 3[110 CP20 CP11 Co5 3I11
CD24 CP24 CP23 CP1I CP17 CD23 CP11 CP21 Co 17 317 CP20 CP24 CP17 CDS Co 12 CD 17 CD 14 3[111 CP21 CP17 Cd21 Cd21
CDP25 CP25 CD24 CD23 CP23 CP24 CD23 CD25 Cd 23 CP2 CD24 CD25 CP24 CD11 CD 25 Ch24 CD24 CP20 CP25 CD24 CP23 Ch23 Cops
CD26 CD26 CD25 CD25 CP25 CP25 CP25 CD26 CP25 CP25 CD25 CD25 CP25 CP12 CD25 CDP26 CP25 Ch25 CD 26 CD25 CP25 CD25 CD25 CP25 CP26 CP25 CD25 CD25 CD24 Ch24 CD11 Co21
PH3 CD27 CP27 CP26 CP26 CD26 CDP26 CP26 CP27 CP12 CD26 CD26 CP26 CD26 CD26 CDP20 CP26 CP27 CD26 CD26 Cd 27 CD26 CDP26 CP26 CP26 CP26 CD27 CDP26 CDP26 CP26 CP27 CD27 CD24 Cd24




Pesyan-
TaTH
HABYaAHHSA

PH 4

PHS5

PH6

PH7

PHS

PHY

PH 10

PH 11

PH 12

PH 13

3K1

Co 11
Co 25
Cd 26

Co 14
Co 24

Cod 15
Cd 25
Cd 26

Co 15
Co 21

Co 11
Cd 25
Cd 26

Cod 14
Cd21
Cd 24

Cop3
Ch4
Co 11
Co 25
Cd 26

305
316
3117
Ch2
Co 15
Cd 25
Cd 26

Co1
Co7
Cod 15
Cd 25
Cd 26
Co 27

3K2

Co 11
Co 25
Cd 26

Co 14
Co 24

31110
311
Cod 15
Cd 25
Cd 26

Co 15
Co 21

Co 11
Cd 25
Cd 26

Cod 14
Cd21
Cd 24

Cop3
Ch4
Co 11
Co 25
Cd 26

3113
3115
3M16
317
Ch2
Cd 15
Co 16
Cd 25
Cd 26

Co1
Co7
Cod 15
Cd 25
Cd 26
Co 27

3K3

Co 11
Cd 25
Cd 26

Cd 14
Cd23
Co24

Cd 15
Cd 25
Cd 26

Co 15
Co 23

Cd 11
Cd 25
Cd 26

Cod 14
Cd 23
Cd 24

Cop3
Ch4
Co 11
Cd 25
Cd 26

CD2

Cd 15
Co23
Cd 25
Cd 26

Cop7

Cd 15
Cd 25
Cd 26

3K 4

Cdbs

Co 11
Cd 25
Cd 26

Co23

Cd 25
Cd 26

Co23

Cds

Cd 11
Cd 25
Cd 26

Cd 23

Co3
Cob4
Cds
Co 1l
Cd 25
Cd 26

Ch2

Co23
Cd 25
Cd 26

Cd 25
Cd 26

3KS5

Cd 25
Cd 26

Co23

Cd 17

Cd 25
Cd 26

Co 23

Cd 25
Cd 26

Cd 17
Cd 23

Cd 25
Cd 26

3015
3I16
3117
Cd 16
Cd23
Cd 25
Cd 26

Cd 17
Cd 25
Cd 26

3K 6

Co 11
Cd 25
Cd 26

Cd 14
Cd 23
Co 24

Cd 15
Cd 25
Cd 26

Co 15
Cd 23

Co 11
Cd 25
Cd 26

Cod 14
Cd 23
Cd 24

Cdb3
Ch4
Co 1l
Cd 25
Cd 26

3115
3116
3017
Chb2
Cd 15
Cd 23
Cd 25
Cd 26

Co7

Cd 15
Cd 25
Cd 26

3K7

Co 11
Cd 25
Cd 26

Co 23

31110
311
Co 15
Cd 25
CD 26

Co 15
Co 23

Co 11
Cd 25
Cd 26

Cd 23

Cop3
Ch4
Co 1l
CD 25
Cd 26

3115
3116
3117
Co2
CD 15
Cd 16
Cd23
Cd 25
Cd 26

Col
Cop7
CD 15
Cd 25
Cd 26

3arajnbhi

3K8

Co 11
Cd 25
Cd 26

CD 17

Co 15
Cd 25
CD 26

Co 15
Co 21

Co 11
Cd 25
Cd 26

Cd 17
Cd 21

Cop3
Ch4
Co 1l
CD 25
Cd 26

3015
316
317
CD2
Co 15
Cd 25
Cd 26

Co1

Co7

Co 15
Co 17
Cd 25
CD 26
Co 27

3K9

10

3113

3K 10

11

Ch 11
Co 25
Cd 26

Cd 23

Cdb 17

Co 15
Cd 25
Cd 26

Co 15
Cd 23

Cd11
Cd 25
Cd 26

Cd 17
Cd 23

Cdb3
Ch4
Co 1l
Cd 25
Cd 26

Ch2

Cd 15
Cd 23
Cd 25
Cd 26

Cd1
Co7
Co 15
Cd 17
Cd 25
Cd 26

3K11 3K12 3K13 3K14 3K15

12

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Co 16
Cd 25
Cd 26

Cd 25
Cd 26

13

CD 25
CD 26

Cd 25
CD 26

CD 25
Cd 26

Cd 25
Cd 26

CD 25
Cd 26

Cd 25
Cd 26

14 15

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Chb 1
Cd 25
CD26 Col

16

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Chb 1
Cd 25
Cd 26

CK1

17

Cd 20

Cd 20

Cd 20

Cd 20

Cd 20

3115
3116
317
Ch2

CK2

CD 20
Cd 25
Cd 26

CD 10
Cd 14
Cd 20
Co24

Cd 20

Co 15
Cd 20
Cd 25
Cd 26

Co 15

CD 10
Cd 20
Cd 25
Cd 26

Cod 14
Cd 24

CDp3
Co4
Co 25
Cd 26

3015
316
3117
CD2
Co 15
Cd 25
Cd 26

CD 10
Cd 15
Cd 25
Cd 26

KomnerenTHocti

CK3

19

Cos

Co 11
CD 20
Cd 25
Cd 26

Cd 20
Co 24

Co 17
Cd 20

Co 15
Cd 20
Cd 25
Cd 26

Co 15
Co 21

Cos

Co11
Cd 20
Cd 25
Cd 26

Cd 17
Cd 21
Cd 24

Co3
Coh 4
CDs
Co 1l
Cd 25
Cd 26

3113
315
3116
3017
CD2
Cd 15
Co 16
Cd 25
Cd 26

Co 15
Co 17
Cd 25
Cd 26
Co 27

CK 4

20

Cds
Co 25
Cd 26

Cd 10
Co 14
Co 24

Cd 17

Cd 25
Cd 26

Cdbs

Cd 10
Cd 25
Cd 26

Cod 14
Cd 17
Cd 24

Cos
Cd 25
Cd 26

Cd 25
Cd 26

Cd 10
Cd 17
Cd 25
Cd 26

CK5 CK6 CK7 CK8 CK9

21

Cdbs

Co 11
Cd 25
Cd 26

Co 15
Cd 25
Cd 26

Co 15

Cdbs

Co 11
Cd 25
Cd 26

Co3
Co4
Cdbs
Cd11
Co 19
Cd 25
Cd 26

Ch2

Cd 15
Co 16
Cd 25
Cd 26

Co7
Cd 15
Cd 25

22

23

Co 11
CD 25
CD 26

Co 15
Cd 25
CD 26

Co 15

Co 11
CD 25
Cd 26

Cop3
Ch4
Co 1l
Cd 25
Cd 26

CD2

Co 15
CD 25
Cd 26

Co7
Co 15
Cd 25

24

Cd 15

Co 15

Cd 19

Cd 15

25

Cd 25
Cd 26

Co 10

Cd 15
Cd 25
Cd 26

Co 15

Cd 10
Cd 25
Cd 26

Co 19
Cd 25
Cd 26

Co 15
Cd 25
Cd 26

Co7
Cd 10
Cd 15

CP26 CDP7 Cd25
CP26 CO7 CP27 CP15 CD26

Crenianbni (paxosi)

CK10 CK11 CK12

26

Cd 25
Cd 26

Co 24

Cd 17

Cd 15
Cd 25
Cd 26

Co 15

Cd 25
Cd 26

Cd 17
Cd 24

Cd 25
Cd 26

Co 15
Cd 25
Cd 26

Cd 15
Cd 17
Cd 25
Cd 26

27

Co 25
Cd 26

Co 14
Co 24

Cd 25
Cd 26

Co 25
Cd 26

Cd 14
Cd 24

Co 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

28

Co 25
Cd 26

Cd 25
Cd 26

Co 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

CK13

29

Cd 20
Cd 25
Cd 26

Cd 20

Cd 20

31110
30111
Cd 20
Cd 25
Cd 26

Cd 20
Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

CK 14

30

Cos

Cd11
Cd 20
Cd 25
Cd 26

Cd 20

Cd 20

31110
311
Co 15
Cd 20
Cd 25
Cd 26

Co 15
Co21

Cos

Co 11
Cd 20
Cd 25
Cd 26

Cd21

Co3
Co4
Cdbs
Co 1l
Cd 25
Cd 26

Ch2

Co 15
Cd 25
Cd 26

Co7

Cd 15
Cd 25
Cd 26
Co 27

CK 15

31

Co 11
Cd 25
Cd 26

Co 24

Cd 17

Cd 15
Cd 25
Cd 26

Co 15

Co 11
Cd 25
Cd 26

Cd 17
Cd 24

Cop3
Chb4
Co 1l
Cd 25
Cd 26

3015
3I16
3117
Ch2
Co 15
Cd 25
Cd 26

Co7
Cd 15
Cd 17
Cd 25
Cd 26

CK 16

32

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Co 16
Cd 25
Cd 26

Cd 25
Cd 26

CK 17

33

CD 25
CD 26

Cd 25
CD 26

Cd 25
Cd 26

CD 25
Cd 26

Co 16
Cd 25
Cd 26

Cd 25
Cd 26

CK18 CK19 CK20 CK21 CK22

34

Cdbs

Cd 23
Co 24

Co21
Cd 23

Cos

Cd21
Cdb 23
Cd 24

Cdbs

Cdb 23

Co 27

G 36

Co 11

Cd 23
Ch24 Co24

31110
3MT11

Co21
Cod 23

Co 11

Cd21
Cd 23
Ch24 Ch24

37 38

Cos5

Co24

Co 21

Cos

Cd 21
Cd 24

CPIl CP19 CD5

Cdb 23

Co 27




Pesyan-
TaTH
HABYaAHHSA

PH 14

PH 15

PH 16

PH 17

PH 18

3K1

3115
316
3117
3118
3119
Col
Cop2
Cop3
Ch4
Coo
Co7
Chg
Co9
Co 1l
Cd 13
Cd 14
Cd 15
Co 18
Co21
Cd 22
Cd 24
Co 25
Cd 26
Cd 27

3118
3[19
Co1
Ch2
Co3
Co4
Cop7
Chpg
Co 11
Co 13
Cod 14
Cd 15
Co 24
Co 25
Cd 26

3I1
3012
3118
3I19
Col
Co 13
Cd 25
Cd 26

3018
3119
Co1
Cd 13
Co 25
Cd 26

Co 25
Cd 26

3K2

3115
316
3117
3018
3119
31110
311
Col
Cop2
Cop3
Ch4
Coo
Co7
Chg
Co9
Co 1l
Cd 13
Cd 14
Cd 15
Co 18
Co21
Cd 22
Cd 24
Co 25
Cd 26
Cd 27

3118
3[19
Co1
Ch2
Co3
Co4
Cop7
Chpg
Co 11
Co 13
Cod 14
Cd 15
Co 24
Co 25
Cd 26

3I1
3012
3118
3I19
Col
Co 13
Cd 25
Cd 26

3018
3119
Co1
Cd 13
Co 25
Cd 26

Co 25
Cd 26

3K3

3118
3119
Cd2
Co3
Ch4
CD 6
CD7
Co9
Co 11
Cd 13
Cd 14
Co 15
CD 18
Cd 22
Cd 23
Co 24
Cd 25
Cd 26

3018
3119
Ch2
Co3
Co4
Cop7
Cd11
Co 13
Co 14
Cd 15
Cd 23
Cd 24
Cd 25
Cd 26

3118
3119
Co 13
Co 23
Cd 25
Cd 26

3018
3119
Cd 13
Cd 23
Cd 25
Cd 26

Cd 23
Cd 25
Cd 26

3K 4

3118
3119
Cd2
Co3
Ch4
Co11
Cd 13
Co23
Cd 25
Cd 26

3018
3119
Ch2
Co3
Co4
Co 11
CP 13
Cd23
Cd 25
Cd 26

3118
3119
Co 13
Co 23
Cd 25
Cd 26

3018
3119
Cd 13
Cd 23
Cd 25
Cd 26

Cd 23
Cd 25
Cd 26

3KS5

3115
316
317
Co23
Cd 25
Cd 26

Cd23
Cd 25
Cd 26

Co 23
Cd 25
Cd 26

Cd 23
Cd 25
Cd 26

Cd 23
Cd 25
Cd 26

3K 6

3015
316
3117
38
3019
31112
Ch2
Cop3
Co4
Cdo6
Chp7
Ch3g
Co9
Co 11
Cd 13
Cd 14
Co 15
Cd 18
Cd 22
Cd 23
Co 24
Cd 25
Cd 26

308
319
311 12
Ch2
Co3
Co4
Cco7
Co8
Co 1l
Co 13
Co 14
Co 15
CD23
Cd24
CP 25
Cd 26

3018

3I19

31112
Co 13
Cd 23
Cd 25
Cd 26

3018
3I19
Cd 13
Cd 23
Cd 25
Cd 26

31T 12
Cd 23
Cd 25
Cd 26

3K7

3115
316
3117
3118
3119
31110
31111
31112
Cop 1
Co2
Cop3
Ch 4
Co7
Co8
Co 11
CD 13
CD 15
Co23
Cd 25
Cd 26

3018
3I19
31112
Co1
Co2
Co3
Cp4
CD7
Co8
Co 1l
Co 13
CD 15
CD23
Cd 25
Cd 26

3018
3[19
31112
Ch1
Co 13
Co 23
Cd 25
CD 26

3118
3119
Cop 1
CD 13
Cd 23
Cd 25
CD 26

31112
Cd 23
Cd 25
Cd 26

3arajnbhi

3K8

3115
3116
3117
Col
Cop2
Cop3
Ch4
Co7
Co 11
CD 15
Cd 21
Cd 25
Cd 26
Cd 27

Cop1
CD2
Co3
Co4
Cop7
Cd11
Co 15
Co 25
Cd 26

Co 1
Cd 25
CD 26

Co 1
Cd 25
CD 26

Cd 25
Cd 26

3K10 3K11 3K12 3K13 3K14 3K15

11

Cop 1
Ch2
Ch3
Co4
Co7
Cd 11
Cd 15
Cd 23
Cd 25
Cd 26

Col
Ch2
Cdb3
Co 4
Co7
Co11
Cd 15
Cd 23
Cd 25
Cd 26

Co 1l

Cd 23
Cd 25
Cd 26

Chb1

Cd 23
Co 25
Cd 26

Cd 23
Cd 25
Cd 26

12

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

13

3118
3119
Co 13
CD 25
Cd 26

3118
3119
Co 13
Cd 25
Cd 26

3118
3M19
Co 13
Cd 25
CD 26

3118
3119
Co 13
CD 25
CD 26

Cd 25
Cd 26

14

3118
3119
Ch 1
Co 13
Cd 25

Cd 26

3018
3119
31113
Chb1
Co 13
Cd 25
Cd 26

3018
3119
31113
Co 1
Co 13
Cd 25
Cd 26

3018
3119
Chb 1
Cd 13
Cd 25
Cd 26

Cd 25
Cd 26

15

3118
3119
31112
Co 1

Cd 13

3018
3119
31112
31113
Col
Cd 13

3011
3118
3119
31112
31113
Chb 1
Cd 13

3118
3119
Col
Cd 13

31112

CK1

16

3018
3119
3I112
Ch 1
Co 13
Cd 25
Cd 26

3115
316
3117
Co2
Copg
Cd 13

3118
3119
31112
31113
Chb1
Co 13 Cp2
Co25 Cp8
Ch26 Cd13

31

312

3018

3019

31112

31113

Co 1

Co 13

Cd 25

Ch26 Ch13

3018

3119

Chb 1

Cd 13

Cd 25

Ch26 Cd13

31112
Cd 25
Cd 26

17

CK2 CK3 CK4 CKS CK6 CK7 CK8 CK9 CK10 CK11 CKI12

18

3115
3116
3017
Cop2
CDp3
Chb 4
Co8
Co 13
Cod 14
Cd 15
Co 24
Cd 25
Cd 26

Co2
Cop3
Ch 4
Co8
Co 13
CoD 14
Cd 15
Cd 24
Co 25
CD 26

Co 13
Cd 25
Cd 26

CD 13
Cd 25
Cd 26

Cd 25
Cd 26

KomnerenTHocti

19

3015
3I16
317
CD2
Co3
Ch 4
CD6
CDp8
Co9
Co 11
CD 13
Cd 15
Co 18
Co21
Cd 22
Cd 24
Cd 25
Cd 26
Cd 27

Co2
Cop3
Ch 4
Co8
Co 1l
Co 13
Cd 15
Cd 24
Co 25
Cd 26

Co 13
Cd 25
Cd 26

CD 13
Cd 25
Cd 26

Cd 25
Cd 26

20

Cd 14
Co 24
Cd 25
Cd 26

Cd 14
Co 24
Cd 25
Cd 26

Cd 25
Cd 26

Co 25
Cd 26

Cd 25
Cd 26

21

Ch2
Co3
Ch4
Cd7
Co 11
Co 15
Cd 25
Cd 26

Ch2
Co3
Co4
Cop7
Cd11
Co 15
Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

22

Cd7

Cop7

23

CD2
Cop3
Co4
Co7
Co 11
Co 15
CD 25
CD 26
Cd 27

CD2
Co3
Co4
Cop7
Co11
Co 15
CD 25
Cd 26

Cd 25
CD 26

CD 25
CD 26

Cd 25
Cd 26

24

Cop7
Cd 15

Co7
Cd 15

25

Ch7

Co 15
Cd 25
Cd 26

Cdb7

Co 15
Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Crenianbni (paxosi)

26

Cd 15
Co 24
Cd 25
Cd 26

Cd 15
Co 24
Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

27

31112
Cd 14
Co 24
Cd 25
Cd 26

31112
Cd 14
Co 24
Co 25
Cd 26

30112
Cd 25
Cd 26

Co 25
Cd 26

31112
Co 25
Cd 26

28

31112

CK13 CK14 CK15

29

31110
30111

Cd25 Cp25
Ch26 CD26

31112

30

3110
3I111
Ch2
Cdb3
Ch4
Co7
Co 11
Cd 15
Cd21
Cd 25
Cd 26
Cd 27

Ch2
Co3
Co4
Co7
Co 11
Co 15

CD25 CP25 CD25
CD26 CD26 CD26

30112
Cd 25
Cd 26

Co 25
Cd 26

31112
Co 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

31

3115
3116
3117
Ch2
Chb3
Co4
Co7
Cd 11
Cd 15
Co 24
Cd 25
Cd 26

Ch2
Cdb3
Co4
Co7
Co 11
Cd 15
Co 24
Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

CK16 CK17 CK18 CK19 CK20 CK21 CK22

32

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 25
Cd 26

33 34 35 36
31110
3IT11
Ch21 Ch21
Co23 Cd23
CP25 Ch24 Ch24 Ch11
CP26 CD27 CD27 Ch24
CDd25 Ch23 Ch23 CP11

CP26 Ch24 Ch24 Ch24

Cd 25
CP26 CP23 Ch23

CD 25
CP26 Ch23 Ch23

Cd 25
CD26 CD23 Cp23

37

38

Cd 21
Cd 24

Cd 24




Pesyan-
TaTH
HABYaAHHSA

PH 19

PH 20

PH 21

PH 22

PH 23

PH 24

PH 25

3K1

3118
3119
Ch2
Co 13
Cd 25
Cd 26

3118
3[19
Co1
Cd 13
Co 25
Cd 26

Co 24
Cd 27

Cd 13

Co 24
Co 27

Co3
Cd 18
Cd 24

3K2

3118
3119
Ch2
Co 13
Cd 25
Cd 26

3114
3118
3[19
Co1
Cd 13
Co 25
Cd 26

Co 24
Cd 27

Cd 13

Co 24
Co 27

Co3
Cd 18
Cd 24

3K3

3118
3119
Ch2
Co 13
Cd 25
Cd 26

3018
3119
Cd 13
Cd 25
Cd 26

Cd 24

Cd 13

Co 24

Co3

CD 18
Cd 24

3K 4

3118
3119
Ch2
Co 13
Cd 25
Cd 26

3018
3119
Cd 13
Cd 25
Cd 26

Cdbs
Cd 13

CD3

3KS5

Cd 25
Cd 26

Cd 25
Cd 26

3K 6

3118
3I19
Ch2
Co 13
Cd 25
Cd 26

3018
3119
Cd 13
Cd 25
Cd 26

Cd 24

Cd 13

Co 24

Co3

Cd 18
Cd 24

3K7

3118
3119
CD2
Co 13
Cd 25
Cd 26

3018
3I19
Cop 1
CD 13
Cd 25
Cd 26

CD 13

Cop3

3arajnbhi

3K8

Co2
Cd 25
Cd 26

Co1
Cd 25
Cd 26

Cd 27

Co 27

Cop3

3K9

10

3K 10

11

Co2
Cd 25
Cd 26

Ch1
Cd 25
Cd 26

Cdb3

3K 11

12

Cd 25
Cd 26

3114
Cd 25
Cd 26

3K 12

13

3118
3119
Co 13
CD 25
Cd 26

3018
3119
Co 13
CD 25
Cd 26

Co 13

3K 13

14

3118
3119
Co 13
Cd 25
Cd 26

3018
3119
Cop 1
Cd 13
Cd 25
Cd 26

Cd 13

3K 14

15

3018
3119
Cd 13

3118
3119
Co 1
Co 13

Cd 13

3K 15

16

3118
3119
Co 13
Cd 25
Cd 26

3114
3018
3119
Cop 1
Cd 13
Cd 25
Cd 26

Cd 13

CK1

17

Chp2
Cd 13

Co 13

Cd 13

CK2

Cd2

Co 13
Cd 25
Cd 26

CP 13
Cd 25
Cd 26

Cd 24

CD 13

Co 24

Cop3
Cd 24

KomnerenTHocti

CK3

19

Cd2

Co 13
Cd 25
Cd 26

CP 13
Cd 25
Cd 26

Co24
Cd 27

CDs
CD 13

Cd 24
Co 27
Co3

CD 18
Cd 24

CK 4

20

Cd 25
Cd 26

Cd 25
Cd 26

Cd 24

Cds

Co 24

Cd 24

CK5 CK6 CK7 CK8 CK9

21

Co2
Cd 25
Cd 26

Cd 25
Cd 26

Cds

Cdb3

Cd 19

22

23

Cop2
CD 25
Cd 26

Cd 25
Cd 26

Cd 27

Co 27

Cop3

24 25

Cd 25
Cd 26

Cd 25
Cd 26

CP19 CD19

Crenianbni (paxosi)

CK10 CK11 CK12 CK13

26

Cd 25
Cd 26

Cd 25
Cd 26

Cd 24

Co 24

Cd 24

27

Cd 25
Cd 26

Co 25
Cd 26

Cd 24

Co 24

Cd 24

28 29

Cd25 Cp25
Ch26 Cd26

CD25 CD25
CD26 CD26

CK 14

30

Co2
Cd 25
Cd 26

Cd 25
Cd 26

Cd 27

Cds

Co27

Chb3

CK 15

31

Co2
Cd 25
Cd 26

Cd 25
Cd 26

Cd 24

Co 24

Cop3
Cd 24

CK 16

32

Cd 25
Cd 26

3114
Cd 25
Cd 26

CK17 CK18 CK19 CK20 CK21 CK22

33

Cd 25
Cd 26

3114
Cd 25
Cd 26

34

Co 24
Cd 27

Cds

Co 24
Co 27

Cd 24

G 36

Co 24
CD27 Ch24

Co 24
Co27 Cd24

Ch24 Ch24

37

CD 19

38

CD 24

CD5

Co24

Cd 24




