MIiHICTEPCTBO OCBITH | HAYKU Y KpalHu

XapkiBChKHH HamioHamsHUM yHiBEpcuTeT iMeHi B. H. Kapasina

OCBITHBQ-TIPO®ECIMHA [MPOIPAMA

(OCBITHBEO-1IPOYCCifiHa / OCBITHRO-HAYKOBA)

lHdbopMaTuka

(Ha3Ba mporpamu)

JIPYTHUH (MaricTepchKui) piBeHb BUILOI OCBITH
(nepurnii (GaxanaBpcbkuii), ApYruit (MAriCTERCHKNIT), TPeTiH {OCBITHBO-HAYKOBHIT)

['any3b 3HaHb F IndopMmaliiiitl TeXxHoa0r1l

(x0a, Ha3Ba raaysi)

CrellansHiCTE F3 Komn'rorepni HavKu
{(wubp, Hazea cpeuiansHoCTi)

3ATBEPJDKEHO

Byenoio pagoio

XapKIRCEKOTO HAMIOHATBHOTO YHIBEPCUTETY
imerl B.H. Kapasina
NY " pyrénd 2026 poky, npotokon Ne &/

Baseueno B aiio 3 2026/2027 H.p.

Xapkis 2026 p.



JUCT IMOT OJUKEHHS

ocBiTHbLO-nipodeciiinol nporpaMu «IndopmaTuka»

OcBITHIO IpOTpamMy pO3LJIAHYTO Ta CXBaJeHO:
1. HayxoBo-MeToaAn4HIH paji XapKiBCbKOrO HaLliOHANBHOTO YHIBEPCUTETY
imeri B. H. Kapasina

el a "?
npotokon Ne 770 sin« ./ » Z}W/ﬁ/@ 2026 p.

I"'onosa HayKOBO-METOAUYHOL pajy,

TIPOPEKTOP 3 HAayKOBO-MEIaroriynoi podoru

2. Buenit pani cpaxymﬂ:ery MAaTeMaTHKH | IHQOPMATUKY:

mpoTokon Ne 4 Bim «ad >>£/2r7¢/‘;_7 2026 p.

3act. ronoeu Buenoi panu

(hakyIbTeTy MATEMATUKK | IHQOPMATHKH 4 Y/ Biktopig KYSHEIIOBA

3. HaykoBo-MeTOAMUHIN KOMICI] (DaKyAbTeTY MATEMATHUKY i iH(OPMATUKH:

npotoxon Ne 7 Big« 0 » ey 2026 p.

[ 'onoBa HayKOBO-METOIUTHOL KOMICIT e

thaky/IbTETy MATEMATHKH | IHPOPMATUKN ~ Exren MEHSANIOB

4. Kadenpi reopetutnol 1a npUKIanHol iIHQOPMATHKH:

mpotoxon Ne /) Bim « L0 » I RiTIS 2026 p.

3apigypayd Kadenpu

TeOpPeTHYHOI Ta NpuKIaaHol IHPOpMaTHKH

/ﬁ% Anacracis MOPO30BA



HHPEAMBY.JIA

Pozpobnieno pobouoto rpynowo y ckiaii:

[Ipizpumie, iM’s, 110
0aTbKOBI

HatimenyBanus mocamu (st
CYMICHHKIB — MICII¢ OCHOBHOI
poboTH, mocaaa)

HaykoBuii cTyIiHE, BUCHS
3BaHHS, 3a SIKOIO Kadeporo
(CHEIUATLHICTIO) PHCBOEHO

Kepirauk pobouoi rpymu,

TapaHT OCBITHROI MpPOTpaMu

@OPOJIOB
B’suecnar
BikTopopuu
(TapaHT OCBITHLOT

NpOrpaMu)

npodecop 3akaany BHIOT
OCBITH KaeIpH TCOPETHUHOT
Ta MPUKIATHOL 1HDOPMATHKH

JOKTOpP TeXHIUYHHX HAYK
05.13.12 — cucTeMu
aBTOMATH3RAIN] IPOCKTYBAHHS,
JIOTIEHT 3a Kadeporo TexXHOJIoT 1T
MaIHHOOY/IYBaHHS Ta
METAJIOPI3AILHHUX BEpCTATIB

Yiienu pobouoi rpynu

PYKKAC

npodecop 3akiany BHIoi

JOKTOP TeXHIYHHX HAYK

Kupuno oceiTH Kadeyipu Teoperrunoi | 05.13.06 — indopmartiiini
Mapkosuu Ta MPUKIATHOT 1HDOPMATHKH TeXHOJIOT1T, Tipodecop 3a
Kaeaporo TeopeTHIHOI Ta
MPHKJIaAHOT 1HGOPMATHKH
MOPO30BA 3aBiyBad Kadeapu KaHIHIAT TSXHITHHX HaVK,
AfacTacis TEOPETHYHOI Ta MPHEIATHOL 01.05.02 — MaTeMaTHYHE
[eHHATI{BHA iHpOopMATHKH MO/IC/TEOBAHHSA Ta
O0YHCITIOBAILH] METO/H, JOIEHT
3a Kade/IpOro TEOPETHYHOI Ta
MpHKJIaAHOT 1HGOpMATHKH
3APEIIEKA JIOTICHT 3aKJIaTy BUIIOT OCBITH | KaHAWAaT (P13uKo-
IpuHa KadeapH TCOpeTHYHOI Ta MaTeMaTHuHHX Hayk, 01.01.01 —
Tumodiinua OpUKIATHOL 1HQOPMATHKH MaTeMAaTHUHUN aHasI13, JOIEHT
3a kadeaporo BUIO]
MaTeMaTHKH Ta 1HQOpMaTHKH
KOJITKEBHY npodecop zaknany sunioi JIOKTOP TeXHIYHHX HaYK,
I'puropiit ocBiTH Kadhe pH 05.02.08 — TexHOJIOrA
Muxkosnaliopuu iH(OpMAIIHHUX CHCTEM MaIMHOGY Ty BaHHA, npodecop

akyneTeTY PAKIATHOT
MaTeMAaTHKH Ta 1HPOPMATHKH,
JseiBCcHKHI HAIOHATTBFHAHN
YHIBepcHTeT IMeHi [BaHa

3a Kaheaporo TCOPSTHYHOI Ta
MPHKIaAHOT iHGOPMATHKH

Opanka

Jo cxinany poGouoi rpymu Ol fonvdaeni poboTogaBIii:

Barymal ni6 JUPEKTOP NPeCTaBHHUIITBA JOKTOP TeXHIUHHX HAYK,

Jleouimoruu TOB «IHTET'O T'PVIL JIJIC» | 05.23.01 — GyiBenbHi
KOHCTpYKINT, OyiBI Ta
CIIOPV/IH.

KynanxinaOnekcanjipa | SoftwareEngineer kommanii

OnekcaH/IpiBHA Google

Jo cxknajry pobouoi rpynu OI1 nosryaeni 3100yBatl BUIIOT OCBITH:

BPIOXOBEITBKUH
SIpocnar

core-po3pobuuk ClickHouse,
3100yBay OCBITH JIPYTOTO
(MaricTepchbKoro) pipHs 3a
CETHANTBHICTIO

122 KomM1t 1oTepHI HaAyKH




[Ipu pozpo6mi npoekty [Iporpamu BpaxoBaHi BUMOTH:
1) Cranymapty BHOoi oCBITH 31 cnemiaibHocTi 122 Komn'toTepHi Hayku Tainysi 3HaHb 12
[adopmamifini  TexHogoTil IS JApyroro (MaricTepchbKOro) pIBHS  BHINOI  OCBITH,
3aTBEPKCHOTO HakazoM MIiHICTepCTBA OCBITH 1 HAYKH YKpainu Bim 28.04.2022 Ne 393;

2) pekomeHjaiii TpopiMHUX (axiBIiB KOMMOaHid 31 cdepl  po3pobKH  TPOrpaMHOTO

sabesneuenns ta IntegoGroup LLC.



1. IlIpodisib ocBiTHLOI porpaMu

1 — 3aragnua indopmartist

IToBHa HasBa JaRIaay

XapKIBCHKHH HaIllOHATLHAN VHiBepcHTT iMeH1 B.H.

BHIIOIL OCBITH Ta Kapaszina
CTPYKTYPHOT O I APO3TLTY (hakyJIbTeT MATEMATHKH 1 IHPOPMATHKH
Odirriiia Ha3zBa MporpaMM [adopmaTaka

Theoretical Computer Science

CTyninb BHIIOT OCBITH

JpYTHH (MaricTepchbKHi) piBeHb

Ksamigikaris, mo
TIPHCBOIO €THCSI

MAaricTp KOMM'IOTePHHX HayK, iHpOpMaTHKA

Tun mouIoMy Ta 06car
OCBITHL 01 IIpOrpaMH

Hurmom marictpa, omuaraani, 90 kpenutie EKTC,
®opma 3100y TTS BHIOT OCBITH - JCHHA
TepMIH HaBUaHHs: JeHHa — | pik, 4 micsim

HasmHicTh akpenMranii

AKpeTHTaIl HHA KOMICISL
Ykpaina.

Ceprudikar — HJI No 2189568
Tepwmin mii — 01.07.2027p.

IlepexymoBu

HasieHicTh BHIOIT OCBITH NIepioro (GakanaBpchbKOro) piBHs
abo pyroro (MaricTepchbKoro) piBHA

Moga BUKJIA/JTAHHA

YKpaiHChbKa

Tepmin il ocBiTHBOT
TIporpamMu

1 pix 4 micsi

InrepHer-aapeca mocriiHoro
PO3MillleHHH OTHCY
OCBITHL Ol IpOrpaMH

https://sites. coogle.com/karazin.ua/tacs-ua/education

2 - MeTa OCBIiTHBOI IpOrpaMu

MeTa nporpamu

[TigroToeka npodecioHamip, 31aTHAX MPOBOJIMTH HAYKOBI
JTOCIIKSHHS TIPH po3poOIli MPOTPaMHHX TPOSKTIR B TaTy3i
iH(GOpMaIl HHUX TSXHOJIOTIH.

3 — XapakTepHCTHRA 0CBiTHROL MporpaMu

IIpenmerna obiracts (rajyss
3HAHL, CHEiaILHICTE,
crelfiajmizaiis (3a HassBHOCTI))

F Tndopmariiiini TexHONOT1I,

F3 KoM roTepHi HAYKH

O6’eKTH BHBUSHHSL:

[Ipukmaai IporpaMHi CHCTEMH Ta IHTEICKTYAIBHI CEPRICH
00pobKH naHuX.

[Ipoitecu MpoeKTYBaHHS, IHTETPaIlli Ta PO3TOPTAHHS
CKJIQ/THOTO TIPOTpaMHOro 3abe3neueHH .

CydgacHi apXiTeKTYpHI PIIICHHA, XMapHi CEPBICH Ta
poznmoainena IT-inpacTpyKTypa.

AJITOPUTMH MITYIHOTO THTSISKTY Ta MO/IS/I1 MAITMHHOTO
HABYAHHS B MIPHKIIQTHHX 23/]a9aX.

TexHomorii opranizaitii, 30epiraHHd Ta 3aXHUCTY
KOPTIOPATHBHHX JIAHHX.

L1111 OCBITHBOI IPOTPaMHU:
[linroToBKa BHCOKOKBaTIhiKOBAaHUX (PaxiBIB, 3IaTHUX
O3B S3YBATH CKJIAJTHI TIPAKTHYHI 33/1a41 pO3pOOKH,

MO/I€pHI3allli Ta CYNPOBOLY CYUYACHUX KOMIT FOTePHHX CHCTEM

y AuHaMigHOMY cepejopum [T-iHaycTpii.

@opMyBaHHsI JI1IePCHKHX Ta IIDKSHEPHHX KOMICTEHTHOCTEH
JUTSL IPOSKTYBAHHA apXiTeKTYPH IIPOTPaMHOTO 3a0e3IedeHHs
Ta YIPABIiHHSA PoLecaMy po3poOKH NPHUKIAHIX
1HTEJIEKTY AITEHHX CHCTEM.




3abesneveHH TOTOBHOCTI BHITYCKHHKIE /IO MBHIKOT
npodeciiHoi ananTailii, BIpOBa/KEHHS THHOBAI[IHHUX
TeXHOJIOTIYHHUX PillleHb Ta 3alHATTS KepiBHUX mocajl (Team
Lead, Tech Lead, Solution Architect) y koMepmiiHOMY Ta
JePKABHOMY CEKTOpax.

Teoperuunuii 3micT npeiMeTHol obacTi:

Konmemnii Ta naTepHH NpoeKTYBaHHA CKJIATHUX apXiTeKTyp
POTPAMHHX CHCTEM.

MaTeMaTHUHI Ta aNTOPUTMIYHI OCHOBH aHAMI3Y JaHHX Ta
1HTENIeKTYAJIbHUX O0UHC/ISHE.

MeTo010T1i YIPABIIHISA )KUTTCBUM ITUKIOM IPOTPAMHOTO
sabezneueHHs Ta [T-iHGpaCTPYKTYPOIO TIIIPHEMCTRA.
[puknanani acnekTd MammuHHOTO HaBuaHHs (Applied Machine
Learning) Ta 00po0Kku BeJIMKUX 0OCATIB TaHHX.

MeTtoau onrTuMizamii 0OUHCTIOBATBEHUX MPOIIECIB TA 3aXHCTY
iHopMarlii B Mepeskax.

MeTo/ 11, METOTHKH Ta TeXHOJIOTI:

MeTo/14: 1HKEHEpHOTO MPOSKTYBAHHA MIPOTPAMHOTO
3alesTeYeH HS, MPUKIATHOTO CTATHCTHYHOTO aHAN3Y, METOTH
IHTeIICKTYaJIbHOTO MOMYKY iH(opMaltii Ta knacupikamii
JAHHX; ONTUMIRAIT KOAY Ta TeCTYBAHHS CHCTEM.
MeToIHKH: CyJacHi IHAYCTpiadbHI METOUKH THYYKOTO
YIPABJIHHS MPOSKTaMH Ta KOMaH1aMH po3poOHHKIE (Agile,
Scrum, SAFe); MeTO/IHKH OIIHKH AKOCT1, HA[IHHOCTI Ta
Oesrexu NporpaMHUX MPOJIYKTIB, METOTHKH IHTerparii
CHCTEM.

TexHoMmOTIT: TeXHOOTIT PO3pOOKH IHTEICKTYaTILHHX BeO- Ta
MOOUTBHHX CEPRICIB; XMapHi OOTHCISHHS Ta BIpTyaIi3allis,
iH:KeHepid Janux (Data Engineering).

[HcTpy™MenTH B 00naTHAHHS:

IHCeTpyMeHTH po2poOKH: BUPOOHHYI MOBH IIPOTpAMYBAHHS
(Python, Java, C#, Go, TypeScript Tomo), cygacHi
(petiMeopkH pozpodkH (Spring, .NET, Django) Ta
npodeciiiai IDE.

[Tnatdopmu poSoTH 3 TaHUME: peJISIIiiHI Ta HepeIAIIHHI
CKBJI (PostgreSQI., MongoDB, Redis), iHCTpyMeHTH aHaTi3zy
Ta pizyamizamii ( PowerBI).

[HdpacTpyKTYpHI pIMICHHS: IHCTPYMESHTH KOHTCHHEpH3aITi
(Docker), cepricu xmapuux nposaiijiepis (AWS, Azure),
1HCTPYMEHTH KOHTPOJIIO Bepcii Ta apromaTuzaiii (Git,
GitHub, Jenkins).

O0nagHaHHA: poOOTL CTAHINT pO3pOOHHKIB, CePBEpPHE

o0JIaTHAHHS ISl XOCTHHTY Ta TecTyBanus 113, xmaphi
oGUHCITIOBANIBHI TIOTYIKHOCTI (BKITIOUAKOYH BIPTYaJIBHI
MarmuHU 3 GPU jutst Hap4aHHS NPHKIATHUX MOJEJICH).

OpieHrania ocBiTHBOT
TMporpamMu

OceiTHRO-TIpOdeciiiHa, npodeciiina. 3abe3neduye OBOIOIHHS
KOMILIEKCOM KOMIIETEHTHOCTEeH, HeoOXTHHX JUid (axiBiis
OpH BHKOHAaHHI JIOCHKEHB TIpH  po3poOlIll  CKIIAHHX
OpOTPaMHUX IPOSKTIB B Tay3i iHGOpMaIiHHAX TEXHOJIOT1H.




IIpodecitini axineHTH — daxiBenb B raaysi iHpopMaiiiHuX
TEeXHOJIOr1H

OcHoBHMIT (poKYC OCBITHBOT
TNPOrpaMu Ta creriamizanmii

CremianbHa OCBITA B MpeJMeTHIH oO0JacTi fdKa BKIHOYAE
HOHSTTS Ta TPUHIMITH BHINOT 1 NPHKIATHOI MaTeMATHKH,
NpOrpaMyBaHHs,  KOMITFOTEPHOTO  Ta  MaTeMaTHIHOTO
MO/IJTIOBAHHS, 1HTEISKTYaIbHOI 00pOOKH TaHHX, CHCTEMHOTO
aHamizy 1 TpoeKkTyBaHHs, ympaBmiuasa [T-mpoekramu,
apXITeKTypH MmAnpHaeMcTB Ta [T-iHQpacTpyKTVpa sIK Takux,
mo 3abesneuyioTh HAOYTTd  BUINMOBITHUX  KOMIIETEHITIH
BHITYCKHHKOM.

Kimrouoei criopa: mporpamicTt, iHpopMaTHKa, MaTeMaTHIHI
MOJIeIi

Ocob/mBocTi porpaMu

[Momupena MaTeMaTHUHA M1/ITOTOBKA HEOOXITHA /T
BUKOHAHHS 1HHOBAIIHHUX MPoeKTiB v cdepi IT Texmomorii.
[IpakTHKa po3poOKH cyIacHHX iHPOPMAIHHHX CHCTEM
MOKa2ye VHIBEPCANBLHICTE Ta KOPHCHICTL BHKOPHUCTAHHS TIPH
oMy 3acolie anreOpu. OTHAKOBI TOHATTS 1 T1JIX0/TH
BHKOPHCTOBYIOTHCA TIPH MOJISTIIOBAHHI THIIB JAaHHX Ta
MOJISJIFOBAHHI peJisiiiHHUX 6a3 JaHuX 1 po3polili ATOPHTMIE.
[Ipu 1eOMY 1HTEPIIPLTAIS MOHSTL alTeOpH B 1HGOPMATHITI
poOHTL HAOUHHUMH 3aTraibHI ad0CTPaKTHI MOHATTSL, IO
JT03BoJIsIe (PaxiBISIM BUKOPHCTOBYBATH MOTYKHUN amapar
cydacHoi abcTpakTHOI anreOpH B 11H TaTy31 3HaHb.
Hanpuian, HalOUIBIN MepcleK THBHUHE MIIX1T JI0 JIOKa3y
TOYHOCTI 200 po3poOKH TOYHOTO AJTOPUTMY TIOJIATAE B TOMY,
IO 3 MOTJISAY TSOPSTHKO-MHOKHHHUX TePeTBOPEHD BXiTHHX
JAHHUX BUKOHAHHS AJITOPUTMY TOJISTAE B MOSTAITHOMY
nepeTBopeHHi rpada. Y 3B'S3KY 3 IIHM 3pocTae HeOOXIJIHICTh
Jutst (axiBINB Y Ii# TaTy31 HATOJIOCHTH HA BUBUSHHI
JIHCKPETHUX CTPYKTYP Ta THNIHX PO3/IIB CYYacHOT
MAaTEeMATHKH, K1 IPUCYTHI V OCBITHIH Iporpami B
HOPMATHBHHX (pessliina aaredpa, OaraTOBHMIPHHAN
CTATHCTHYHHH aHAJI3 Ta 1H.) Ta BUOIPKOBHX KOMIIOHCHTAX
(Teopii KaTeropii, aBTOMATIE Ta 1H).

4 — IIpuaaTHiCThL BUITYCKHUKIB 10 MPalleBJIAIIITYBAHHS

Ta NNoJAJLIION0 HABYTAHHA

I pugatHicTs 10
TpaleRJIANI TYBAHHH

[Ipodeciiina AIATLHICTD K (axiBIs 3 po3poOKH
MATEMATHIHOTO, 1HQOPMAIIIHHOTO Ta IPOTPAMHOTO
sabesneueHHs 1HQOPMAIIMHUX CHCTEM, Y Taly3l
1H(opMaIli FHUX TEXHOJIOT1H, a TAKOK aJiMiHIcTpaTopa 6a3
JTAHUX 1 CHCTEM.

BUNycKHUKH MOJKYTE [IPALIOBATH 3a MPpodecisiMH 3TiTHO 2
Hamionamsaum knacudikatopom npodectit JIK 003:2010:
2131.1 Haykoei ciiepoOITHUKH (00UHCIIOBAIILHI CHCTEMH )
2131.2 PozpoGHHKH 00UHUCTIOBAUIBHUX CHCTEM

2132.1 HaykoBi ciBpoOITHHKH (TIPOTpaMyBaHHS)

2132.2 Po3poOHHKH KOMITIOTSPHHUX MPOTpaM

3azHauCHHH MEPLIiK HE € BHUCPITHHM.

ITogamnbine HABYAHHSA

Mo3KIHMBICTS HABYAHHS 32 MPOTPAMOIO TPEThOTO MHKIY Y ITiei
raiysi 3HaHb (IO V3TOMKYETHCS 2 OTPHUMAHHM JHILIOMOM
marictpa). HaOyTrs gomaTkoBHX Kpamiikamiii B cHCTeMI
M CITSTHIITIOMHOL OCBITH.

5 — BurkjagaHHA TAa OLHIOBAHHSA

BuncaaganHsa Ta HaBUYAHHS

|OCHOBHHMH MAX0ogaMH 0 HABYAHHA ¢ KOMIIETCHTHICHHH,




CTYJSHTONEHTPORAHHH Ta npoGIeMHO-OPIEHTOBAHUH.
[IporigHi MeToNM HaBuaHHS — [OpoOJieMHHH, YacTKOBO-
NOIMYKOBHH Ta JOCHTHHIbKHH. BHKIIQTaHHS Ta HaRYaHHS
OPOBOIHUTHECS V GopMi JICKIIH, cepell HHX IHTSPAKTHBHHX Ta
MYJIbTHMETIHHUX JISKIIH, MPaKTHUYHHX 3aHATh, CaMOCTIHHOTO
HABYAHHS,  KYPCOBOTO  JOCHUDKSHHA.  3aCTOCOBYIOTHCA
NpOeKTHA, HABYAILHO-ITPOBA, TpadiyHOrO  HABYAIBHOTO
MO/ISJTFOBAHHA Ta IHTePAKTHBHO-KOMYHIKATHBHA TeXHOJIOTIi
HaBYAHHS

OuiHoBaHHA

Yortupupienera Ta JBopieHera, 100-0anmbHa cucTema
OIIHIOBAHHS Yepe3 TakKi BHIM KOHTPONIO 3 HAKOTHYSHHSM
oTpuManux  Oamip:  nomounudi  (yCHe Ta  NHCHMOBe
ONUTYBAHHS) KOHTPOJb, MNPOMUKHHH (3aXHCT IpaKTHUHHX,
CaMOCTIHHUX poOIT), midcymxoeuti (TTUCHMOBI  SK3aMCHH,
3ATKOBI poOOTH, 3aXMCTH 3BITIE 3 MPAKTHK), CAMOKOHTPOIIb,
amecmayis (maroToBKa Ta nyOniaHukH 3aXHCT
kpatidikaiiHoi poSoTH MaricTpa).

6 — IlporpamHi KoMIeTeHTHOCTI

Inrerpassna
KOMIIETEeHTHICTh

IKO1 — 3partHicTh po3B’s3yBaTH 33j7a4l JIOCITHHI[BKOTO
Ta/abo 1HHOBAIIHHOTO Xapakrepy y cdepl KOMIT IOTEpHUX
HaVK.

JaraJanHi KOMIIETEHTHOCTI

3K01 — 3narnicTs 10 abCTpakTHOTO MHCJICHHS, AaHAJI3Y Ta
CHHTE3Y.

3K02 — 3maTHICTh 3aCTOCOBYBATH 3HAHHS ¥ MIPAKTHIHHX
CHTYAITISIX.

3K03 — 3maTHICTh CHIIKYBATHCSA JSP/KAaBHOK MOBOIO SIK YCHO,
TaK 1 IHCEMOBO.

3K04 — 3natHicTh CHIIKYBATHCA IHOZEMHOI MOBOTO.

3K05 — 3maTHICTh BYUTHCS H OBOJIONIBATH CYUACHUMH
3HAHHAMH.

3K06 — 3maTHicTh OYVTH KPHTHIHHAM 1 CAMOKPHTHIHHM.
3K07 — 3maTHicTh reHepyYBATH HOBI 1j1ei (KpeaTHBHICTS).

daxoBi KoMIIeTeHTHOCTL

OKO1l — YCRIZOMJICHHS TCOPSTHUHHX 3acal KOMII IOTSPHHX
HaYK.

O®K02 — 3parnicts dopMalizyBaTH MnpeaMeTHY oOmacThb
NEBHOTO TIPOEKTY Y BHIJBUIL BUNIOBIHOI 1H(poOpMaiiiHOT
MOJEIi.

OKO03 — 31aTHICTH BHKOPHCTOBYBATH MaTeMATHUIHI METOIH
JUIST aHATI3Y (opMaizoBaHUX MOJIEICH IpeaMeTHOT o0macTi.
@®K04 — 3narHicTs 30MpaTH 1 aHAMBYBATH JaHl (BKJIOYHO 3
BeJIMKHMH), JUTd 3a0e3MeueHHs SKOCTI MPUHHATTS TMPOEKTHUX
pillieHb.

OKO05 — 3marHICTh po3poONIsATH, ONMMCYBATH, aHATIRYBATH Ta
ONTHMIZYBATH apXiTCKTYpHI pilleHHS i1HQOpMaIliiHUX Ta
KOMII FOTSPHHUX CHCTEM PI3HOTO MPH2HAUCHHSI.

OKO06 — 3naTHICTh 3aCTOCOBYBATH ICHYIOUI 1 pO3poOIsSTH HOBI
ANTOPHTMH PO3B SI3yBaHHS 337]a4 YV Tally3l KOMIT FOTePHHUX
HaYK.

OKO7 — 3maTHICTL pO3poOIATH TpoTpaMHE 3a0e3MeUSHHS
BIOOOBIIHO J0 COpMYJILOBAHHX BHMOT 3 YpaxyBaHHSIM
HAABHUX PECYPCIB Ta OOMCIHKCHB.

OKO8 — 3partHicTs po3polisTH 1 peayizoBYBATH TPOSKTH 31
CTBOpeHHS TporpaMHoro 3ale3medeHHd, Y TOMY YHCI B
Hemepeq0AYVBAHUX  YMOBAX, 3a HEYITKHX BHUMOT Ta




HeoOXIJTHOCTI 3aCTOCOBYBATH HOBI  CTpaTeTiuHl TIIXO/H,
BUKOPHCTOBYBATH TPOTPaMHI IHCTPYMEHTH Uil OpraHizaiii
KOMaHTHOI poSOTH HAJT TIPOEKTOM.

OKO09 — 3maTtHICTh po3poOJITH Ta agMIHICTPYBaTH OasH
JAHWX T4 3HAHb.

OK10 — 3maTHICTL OHMIHIOBATH Ta 3abesmedyBaTH sKicTh [T-
IPOEKTIB, 1HQOPMAIIHHNX TA KOMII FOTEPHHX CHCTEM PI3HOTO
NpPW3HAYSHHA, 3aCTOCOBYBATH MIKHAPO/HI CTAHJIAPTH OI[IHKH
SKOCTI TporpamMHoro 3abesneueHHst iHGopMaliiHHX Ta
KOMIT' FOTCPHHX CHCTEM, MOJENI OINHKH 3pLI0CTI TMPOIRCIB
po3poOKH iHQOPMAITIHHAX Ta KOMIT IOTSPHHX CHCTEM.

O®K11 — 37aTHICTE 1HIIIIOBATH, MJIAHYBATH Ta pPealizoBYyBaTH
npotiecH po3poOku iHGoOpMaIIHHEX Ta KOMIT FOTePHUX CHCTEM
Ta TporpaMHoro 3abe3neyeHHd, BKIIOUHO 3 HOoTo po3pobkoio,

AHAJII30M, TECTYBAHHSIM, CHCTEMHOIO IHTEeTpaIli€to,
BIIPOBAKCHHAM 1 CYIPOBOIOM.
O®OK12 — 37aTHICTL BHKOPHUCTOBYBATH TCOPSTHUHI 3acaTH

cyuacHoi anredbpu mpH  peamizamii  iHGOpMAmiHHAX —Ta
KOMIT FOTEPHHX CHCTEM PI3HOTO MPH3HAYEHHS.

7 — IlporpamMui pe3yanLTATH HABYAHHS

I porpamHi pe3yabTaTH [IPH1 — Maru cremiadizoBaHI KOHIENTYaJdbHI 3HAHHS, MO
HABYAHHSA BKJIIOYUAIOTH  CyYacHI  HayKoBi  3M00yTkH v cdepi
KOMIT'FOTEPHHX HAYK 1 € OCHOBOK JUIS OPHIIHAILHOTO
MHCIICHHS ~ Ta  TPOBEJIEHHS  JIOC/KEHb,  KPHTHYHE

ocMHCcTIeHHST TipoGiieM v cdepl KOMITIOTEpHHX HAyK Ta Ha
MeIKi Tamy2el 3HaHb

[IPH2 — Matu cremiajiizoBaHi YMIHHS/HABHYKH PO3B’sI3aHHS
npolrieM KOMIT FOTEPHHX HAyK, HEOOXIHI JUIsl TPOBE/ICHHS
JIOCHIKEHb Ta/a00 NPOBaJKEHHS 1HHOBAIIMHOI JISUTBHOCTI 3
METOK PO3BHTKY HOBHX 2HAHb Ta MPOIETYP.

[IPH3 — 3poayMiTo 1 HSABOZHAYHO JTOHOCHTH BJIACHI 3HAHHSI,
BHUCHOBKH Ta apTyYMEHTAl0 V ¢chepi KOMIT IOTepHUX HAYK J0
(haxipiis 1 HehaxXiBIIB, 30KpeMa A0 0ciO, SIKI HABTAIOThCA.
[IPH4 - Vuopaeasta poOounumu nporecamu vy cdepi
1H(opMaI HHUX TEXHOJIOTH, K1 € CKJIAJTHAMH,
Hemiepe0auyBaHAMH Ta NOTpPeOYIOTh HOBHX CTpaTeridyHHX
MiIX01B.

[IPH5 — OrmiHOBaTH pe3VAbTATH OUUIBHOCTI KOMaHI Ta
KOJCKTHRIB Y  chepi  iHDOpPMAIIHHHX  TeXHOJOTIH,
zabesneuyBaTH €(PeKTHBHICTH 1X JISTTHHOCTI.

[IPH6 — Pozpobnsiti KoHIENTYaIBHY MO/eNb 1HpopMaiiHoi
abo KOMII FOTepHOT CHCTEMH.

[IPH7 — Po3pobaaru Ta 3acTOCOBYBATH MaTeMaTHUHI METOIH
J7IS1 aHATIRY 1H(pOpMAaIl HHUX MOJCICH.

[IPH8 — Pozpobiarn MaTeMaTHIHI MOJCSI Ta METOIH aHAI3Y
JIAaHUX (BKJIFOYHO 3 BEJIHKHM ).

[IPHY - PospobusTH airopuTMiuHe Ta MpOTpaMHe
salesTedeH Hs JUTS aHATI3Y JJAHHX (BKJIFOUHO 3 BeJIHKHMH).
[IPH10 — [IpoekTyBaTH apXiTeKTYpHI pilIeHHSA
iHpOpMaIIMHUX Ta  KOMII'IOTGPHHX  CHCTEM  PI3HOTO
OpU3HAYCHHA

[IPH11 — CTROproBaTH HOBI AJITOPUTMH PO3B A3YBaHHS 337124
y chepl KOMIT HOTEPHHUX HAYK, OIIHIOBATH iX e)eKTHBHICTh Ta
0oOMeIKeHHS Ha iX 3aCTOCYBaHHS




[IPH12 — TlpoekTypaTH Ta CynpoOBO/KYBaTH 0asH JAaHWX Ta
3HaAHb.

I[MPH13 — OmHxoBatd  Ta  3ale3nevyBaTH  SIKICTh
iHQOpMAaIlIMHUX  Ta  KOMIT'FOTGPHHX  CHCTEM  PI3HOTO
OpU3HAYS HHAL

[IPH14 — TectyBatu nporpamMue 3ade3IeUeHHSL

[IPH15 — Busipnsra notpeSu MOTEHIIHHUX 3aMOBHHUKIE TI[O/0
apTomMaTtuzallli odpobku indopmairii.

[IPH16 — BukonyBaTu jocii/ikeHHA ¥ chepl KOMIT IOTEPHHX
HaVK.

[IPH17 — BusematH Ta YyCyBaTH TpoOJSMHI CHTyaIlii B
mporeci SKCIUTyaTaIlli ~ MmpoTrpaMHOTO  3a0¢3MeUCHHS,
dbopMmyliroBaTH  3aBJaHHS Ui Woro  mojudikamii  abo
PEIHKUHIPUHTY.

[MPH18 — 306uparu, dQopmamizypaTH, cHUCTeMaTH3YBaTH 1
aHATIRYBAaTH MOTpeOM Ta BUMOTH a0 iH(opMmamiiHoi ado
KOMII FOTSPHOI CHCTEMH, IO PO3pOoOIAeThesl, SKCILTYATY€eThCA
UM CYIPOBOIIKYETHCA

[MPH19 — AmnanizypaTd cy4yacHWH CTaH 1 CBITOBI TeHJEHIIT
POZBUTKY KOMIT FOTepHUX HAYK Ta 1HGOpMAIIHHHX TeXHOJIOT1H
[MPH20 — 3actocoBypaTH amapaT aOCcTpakTHOI ajireOpH TIpH
pozpodii 1HGOPMAIHHAX CHCTEM

8 — PecypcHe 3a0e3neveHHs peaJtizartii mporpavMu

Crienpudrivmi
XapaKTePHCTHKH KaIPOBOTO
220e3MeUeHH A

Binoeigae JiNeH31HHAM YMOBaM TIPOBA/KEHHS OCBITHBOT
JISUTBHOCTI. Y ¢l  BHKIAJaYl € [MTATHHMH BHEJIQJaYaM#
VHIBEPCHUTETY, MAIOTh HAaVKOBHH CTYIiHBR Ta/abo BUeHE
3BaHH, MO BIAMOBITAE OCHOBHOMY HPOdLIIO AHCITUILTIHH, IO
BHKJIQJA€ThCs. YCl BHKJIAJAYl pas Ha I ATh POKIB MPOXOJIAThH
1/IBUIIEHHST KBaJlihikartii.

Crienpudrivmi
XapaKTepuCTHKH
MATEPia/IbHO-TEXHIYHOT 0
3a0e3MmeueH T

O0najiHaHHS Ta YCTATKYBaHHS, TeXHIYHI 3aco0H HaBUaHHS
(TOMKH-eKpaHH; MYJbTHMEIIHHI TIPOGKTOpH, HOYTOYKH,
NPHHTEPH, CKaHEepH, MePCOHATLHI KOMIT IOTePH 3 IPOTPaMHHM
3abernedeHHAM) U1 GOPMYBAHIS IIPeIMETHHUX KOMIETEHITiH
y mpolleci HaBuaHHS 3700yBada. € HABYANBHI aymgHTOPIi,
KOMIT'IOTepHI KJIACH, TYPTOXKHMTOK, IYHKTH XapuyBaHHs,
TOUKH 0e3/IpOTOBOTO IOCTYMY JI0 IHTepHET, COPT3aTH, TOIIO

Crierpidyiuni
XapaKkTepUCTHKH
indopmaniiinoro Ta
HABYAJILHO-METOTHYHOT 0
3a0esnmeueHIsa

OQimiHanil calT YHIBSPCHTETY, HCOOMEIKSHHH TOCTYI [0
Intepuer, jgpykxomani (domau I[THB 1m. B. H. Kapazina,
pernozuTapii, siacHi 616110TeKH HaBUAIBLHUX JabopaTopii) Ta
[aTepHeT-Kepena (v T.4. 1 [leHTpyY eNeKTPOHHOTO HABYAHHSA
VHIBEPCHUTETY) iHGopMaIii, HABYAJbHI 1 podoul IUIaHH (3
HOSICHIOBATHPHUMHE 3allUCKaMH 10 HHX), OCBITHI MPOTPaMH,
poGodi mporpaMH TUCHHIUIH 1 TPaKTHK, HAaBYAJILHO-
METOJHYHI  KOMIUJIEKCH  JUCIMIUNH, 10  BKIHOYAKOThH
JEKINIHHUE MaTtepiall, 3aBJaHHs MPAKTHYHHX poOIT, THTAHHSA
CeMIHAPCHKHUX  3aHATh, 3aBJaHHd  camMocTiHHOT  poGoTH,
OUTAHHS, 23744, 3aBJAHHS U1 MOTOYHOTO Ta MIACYMKOBOTO
KOHTPOJIO.

Y  pa3l JHUCTaHIIHHOTO HaBYaHHS 1HopMaliiHe Ta
HABYAIBHO-METOAMYUHE 3a0ecleueHHs Mae pal CreIU(IUYHUX
XApaKTePHCTHK: Y€1 MaTepialll MaioTh OyTH BHKJIAJACHI B
eNeKTPOHHOMY BHIJIAMI; 3ale3ledeHHA [JIOCTYIYy 4Yepes

mwiathopmu  (LMS — Moodle, GoogleClassroom, Teams




TOIIO); MaTepiaid IOBHHHI NIITPUMYBATH SK JKHBY Y4acTh
3700yBaviB OCBITH B OCBITHROMY TIPOIIEC], TaK 1 ACHHXPOHHHH
JIOCTYT (3alucaHi JIeKIli, MeTOHYHI PeKOMEeH/Iallii, TOMIO);
IHTerpamisi 3 AHATHYHUMH  MOJYJSIMH  (HANpHUKIA/I,
BIJICTIJIKOBYBaHHS  miporpecy,  BOY/IoBaHI  MEXaHI3MH
HEePeBIPKH 3HAHB: TECTH, ABTONEPEBIPKA, OHIAHH-OIIUTY BaHHS,
TOIIO).

Binnoeinae ninensiitnum ymopam, 100%

9 _ AgameMiuHA MOOLIBHICTE

HamioHaanHa KpeaMTHA

BigmoeimHo 10 3aK0HOIABCTBA

MOOLIEHICTE
MizkHapoaHA KpeTMTHA AKaJleMiYHe CIIBPOOITHHIITBO 3a IMIPOTPAMOT0 TIOABIHHUX
MOOLIBHICTE JHTUTOMIRB:

Monnapcbkuii Jlep:xkapuuii YHigepcutet, Mososa.
[Iporpamu akajiemiunoi MoGUIBHOCTI Erasmus+ KAL:
Texnaiunnit yaiepeuteT M. Jloazs, Ilombma
YuisepcuteT Mukonau Koneprika, M. Topyus, Iloabma
YuisepcuteT M. Mypcis, [cnanis

Yuisepcutet JlazypHoro Gepera, M. Hirita, Opaniiisi.

Hapuainig iHozeMHMX
3100YBaYviB BUIIOT OCBITH

['poMagsAHH IHIDHX JepiKaB MIPUHMAIOTECS Ha HAaBYAHHS Ha
M1/ICTABl MIZKHAPO/IHHX JIOTOBOPIE Ha YMOBAX, BU3HAYEHUX
ITAMH JIOTOBOPAMH, a TAKOXK JIOTOBOPIB, YKIAJIeHHX
HABYAILHUM 3aKJIATOM 13 3apyOIKHUMH HaBUUTHHUMH
3aKJIaJaMH, OpraHizaIisaMu, abo IHIUBIAYaTLHHUX TOTOBOPIR,
KOHTPAKTIB.

2. llepeik KOMIIOHEHT OCBiTHELO-ITpodeciiiHol MporpaMu Ta Iix JIOTiYHA TMOCTiIOBHICTH

2.1. Ilepenik kommoHenT OI1

: . ; Kinex | ®opma
KoMmnoHeHTH OCBITHBOI IPOTpamMu (HABYTHHI . .
Ko u/n JIUCITHILTIHH, KYPCOB1 IPOeKTH (pobOoTH), IPAKTHKH, IoTS: | TAGYMKOBD
kpatidikamiiina podota) il
TIB | KOHTPOIIIO
1 2 3 4
1. O60B’si3Kk0Bi1 KomMmoneHTi Ol11
OKO01 I'mobaani mpodIeMH CVIACHOCTI 3 3aIiK
QK02 CraTucTHYHI METOJTH B 1H(OpMATHIT 5 eK3aMeH
OKO03 Teopis nporpaMmyBaHHs 6 SK3aMeH
QK04 Texnommorii 6a3 1 CXOBHI JaHHX 5 eK3aMeH
QK05 IIporpaMHa 1H:KeHepis 5 eK3aMeH
OKO06 3axuct iHpopmarti 3 3aJK
QK07 HaykoBo-mocaiTHHITbKA KypcoBa poboTa 6 3aJK
OKO038 HaykoBo-BHpoOHHYA IPAKTHKA 20 SK3aMeH
QK09 IlepeuIuioMHa PaKTHKA 6 3aIK
QK10 ITinroroeka kpamidikaiiiiaoi poboTu 4 3aXHCT
JaraaeHMil 00cAT 000B’ AZKOBHUX KOMITOHEHT 63
2. BuGipkosi komionenTu OI1
2.2. Iuxa npodeciiinoi (paxoBoi) miaroToBKH
(ObuparoThCa 5 TUCHIHILTIH 3a KaTaJoToM (axoBUX
BHOIPKOBHX JUCITUIUNH GakyIbTeTy 3arajlbHHM 00CATOM
27 €KTC)




. i ; Kinsk | ®opma
KoMmoneHTH OCBITHLOI NpoTrpaMH (HaBYATIbHI : ;
. . ICTh | MJICYMKOBO
Konw/g JUCHHIUIIHY, KYPCOBI IIPOSKTH (poOOTH), IPAKTHKH, oo | o
kpamidikamiiina podota) pei
TIB | KOHTPOJIIO
1 2 B 4
https://sites.google.com/karazin.ua/tacs-
ua/education/svyllabus-master-prof?#h.méb3taSfprbe
BK2.2.1 Bubipkopa komnonenTa BK-1 3 Ak
BK2.2.2 Bubipkopa komnonenTa BK-2 6 eK3aMeH
BK2.2.3 Bubipkopa komnonenTa BK-3 6 eK3aMeH
BK2.2.4 Bubipkopa komnonenTa BK-4 6 eK3aMeH
BK2.2.5 Bubipkopa komnonenTa BK-5 6 eK3aMeH
3araanHuii 00caT BUOIPKOBHX KOMITOHEHT 27

3ATAJTBHHI OBCST OCBITHROI ITPOTPAMHI

90




2.2, CrpykrypHo-JoriyHa cxenta OIL

Conmectp 1 CemecTp 2 CengcTp 3
HOKO : Hap4aneHa awow +( M6 © HasManbWa nuciy HHDE | HamdaabHa L HE L
+HD2 : HapuadbHa AW OHDT : Hagad bma Amci +OHIG : HasManbma amcl
+HOKO3 : HapwaaeHa aucw +OH10 : HamaibHa ARcL
+O K HapuadsHa aucu

KOS © HapwaawHa ancw
FOHDT § HaganbHa ARCLL

P

Marictp

Tepsin HamaHna: Date = 14 >

Q ¢

CTaHaapT
HaswamsHa gucy, onn ARp
: : i FHOMNETEHTHOCTI
REIR muaroTaRso ik Ptk +Pe3yABTATH HABMAHHA
sCeMecTp  int +PE IYABTATH HaBAHHA YAbTS AAEMAH
+hopMa HagEaHKa: string
+Hpeanm : double & &

HHOMDETENWAN @ String
HPesyaLTaTn HaBuaHHA: string
Crpyurypa : object

3. ®opma aTecTarmi 3 mobyeayie erol oceiTH

ATecTalld EMIVCEHMKIE OCEITHRGI OporpaMi «IHbopMaTHKas 2a CHOSIlATEHICTH: 3
KOMI KOTEPH HAVEH STHCHIOETECA EBIOEPHTC 1 OVEMYHOS, OpoBOOHIECA ¥ QopMi SEMHCTY
rEamdiKamigei mMaricTepceEol poboTH Ta aBeplUyYeTRCA BHOAYUEK JOKYMEHTY EBCTAHOBIEHOTO
spaska Opo OpHCYIEEHHA HoMY CTYOEHA MaricTpa 13 NpHCECEHHAM OCEITHROD EBam dikarmii:
MATICT 2 KOMI IOTERHE HAVE, iHD op MaTHKA.

Buaosu do keamdiraiginot mazickmepceiol pobomi.

W omponect MACGTOEEH 1 3aXHCTY EEAmGiEamiHcei poboTH BHNVCKHHE [IoBHHEH
MpOIeMOHCTRYEATH 2HAHHA | EMIHHA OROBONHTH aHali: BHacTHECCTER of eMTa OpoeKTYBAHHA,
obIpYHTYEARHA BHEOPY TEXHIMHOTG 1| NpoThHaMHEOro 2abesledeHHA, BHEOHAHHA NpPoeKTHHE poblT,
pospobleHHEA OpHENAHOTC OpoTpaMHOrs sabesnedeHHA, BHEopHCTaHHA cydacHm: ICT Ha Boix
CTAMAR pospobiE.

Feam pixamfiza poboTa He DOEHHHAR MICTHTH aKafeMYHODo IIariary, fanecHdixami,
pabpuxami. Framdixamiiga pobora Mae OVTH posdilleHa ¥ OyBMYHOMY pelosHTOpl sakmamy
EHIoi OCEITH OOpHIMIHEHHA KEam dixaminm pobiT, Mo MICTATE iHQOpMaie 3 obMeXeHHM
OOCTYIOM, COLT 2 MHCHIOEATH B IOOEIT HO 10 EHMOT 2aK0HOTAECTES.

Thbmi wand saxucm (Desoncmpania) xeamidinayifinet pobomu nepedbayac:

— OpPENCTABNCHHA OCHOBHHX MONOXKEHE poboTH ¥ BHTIANL MYyJIETHMeDiAHOI mpeseHTami Ta
NOACHIOBATBHOL 3 AlIHCKH,

— OoNepeHe oTOIoMIEHEA Ha odi mifiHoMy Eeb-cafiTi BHINOr e HAEYANEHOTG S a0y,

— BOEPHTY D op My SaciJaHHA KOoMcli;




— OTOJIONEHHA B TOM 3Ke JIeHb MICIIs 3aKIHUeHHS 3aXUCTY OIIHKH KBamidikaiiiHoi poboTH Ta
oOopMIICHHS MPOTOKOJTY 3aciJaHHA KOMICIT,

— YXBaJICHHS KOMICI€10 PIMICHHS PO MPHCBOCHHS KBATi(iKaIIii.

ATecTallisl 3MIHCHIOETBCA BLAKPUTO 1 MyOmigHO mepen Ek3aMeHAIiHHOIO KOMICIER, SKa
3aTBep/PKeHa HAKazOM PeKTopa XapKiBChbKOTO HaIllOHATBHOTO YHiBepcuteTy iMeHi B.H. Kapazina.
Jonorias 3700yBava Uil NEPEeKOHJIMBOCTI Ta MIJTBEP/KEHHS BHCHOBKIB Ta TPOIO3MINH Mae
000B " SI3KOBO CYNPOBO/KYBATHCS TPE3SHTAIEI) 13 BHKOPHCTAHHSIM MYJIBTHME/TIHHOT TEXHIKH.

4. MaTpuus BiqmoBigHocTi MporpaMHUX KOMITETEHTHOCTEH
KOMITOHEHTAM OCBIiTHLOI ITporpaMu

OKO1 | OK02 | OKO3 | OKO4 | OKO5 | OKO6 | OKO7
K01 + + + + +
3K01 + +
3K02 + + +
3K03 + + +
3K04
3K05
3K06
3K07
®KO1
©KO2
OKO3
K04
OKO5 + +
QK06
QK07
OKO8 +
OKO9 +
OK10
OK11
OK12

KO8 K09 K10

=+

=+

+ +
+ +
+ +

=+

+
+
+
+
+

+ |+ |+ |+

+ |+ |+ |+ |+ |+ |+ |+ |+ F )+ [+ ]+ ]+
+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ [+]|+|+|+]|+]|+ |0
+ |+ |+ |+ |+ |+ |+ |+ |+ ]|+ [+]|+|+|+]|+]|+ |0
+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ [+]|+|+|+]|+]|+ |0




5. Marpuiisa 3a6e3nedeHHsI MporpaMHUX pezyiabrartie Haguanus (IIPH)
BiIIMOBiTHUMH KOMITOHEHTAMM OCBIiTHLOI ITporpaMu

OKO01

OKO2

OKO03

OK04

OKO5

OKO06

OKO07

OKO8

OKO08

OK10

MPHO1

+

MPHO2

+

MPHO3

+

NPHO4

MPHOS5

MPHOG

+ |+ |+ |+

MPHO7

MPHO8

MPHO9

NPH10

MPH11

MPH12

MPH13

MPH14

MPH15

MPH16

MPH17

MPH18

+ |+ ]+ |+ [+

MPH19

MPH20

+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+|+ ]|+ |+]|+]+|+]|+]+]|+

+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ ]|+ |+]|+]+|+]|+]+]|+

+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ ]|+ |+]|+]|+|+]|+]+]|+

+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+|+ ]|+ |+]|+]|+|+]|+]+]|+
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