MIHICTEPCTBO OCBITH I HAYKH YKPATHH

HAITOHAJIBHUHM TEXHIYHHU A YHIBEPCHTET
«XAPKIBCBKHUHU NOJITEXHIYHUM IHCTUTY T»

OCBITHBO-HAYKOBA ITPOI'PAMA
«(IHTEJIEKTYAJBHUM AHAJII3 JAHUX»

Jpyroro (maricrepcbKoro) piBHsi BHILLOT OCBITH
3a cneniaabricTio 113 lpukaaaua maremaruka
raaysisnans 11 MaremarTuka i craTucruka
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JIMCT NOTO/UKEHHS
0CBITHLO-HAYKOBOT PO paMK «THTENCRTY AL ANATIS AAHNX»

Pisenn sHILOT OCBITH Jlpyruii (Maricrepcbkuii)
[any3b 3nansb 11 MaremaTnka i CTaTHCTHKA
CrienianbHicTh 113 «[Ipuknaana MareMaTnKa»
Keanidixattis MaricTp 3 IIPHKIAAHOT MATEMATHKH
CXBAJIEHO PEKOMEH/IOBAHO
Pobouoio rpynoio OI1 3i CHemaILHoCTI MeTtomanoio pasoro HTY «XI1»
TIpUKAAHA MATEMATHKAY 3acTYNHHKZON0BH METOAHHOT paui
[apant OHII
Onexkciit FAJIY3A Pycnan MUTYIILEHKO
«__» 2023 p. «__» 2023 p.
MOroAKEHO NOroU/KEHO
JapinyBatuka Kadeapn Komn'OTepHOT Jlupexrop HHI komn“joTepiux Hayx
MAPEMATHKH | aHANIZY AaHHX Ta jndopmaniiiuax Texnosorii

/ /Oneua AXIE3EP F<afino FOJUIEBCHKHIA
i
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» 2023 p. « _» 2023 p.

NOIro/UKEHO
Crysenr rpynn KH-H122
..~ Anron KOBAJIb

« » 2023 p.



Petensis — BUITYK
HA OCBITHLO-HAYKOBY [1POrpamy «IHTENeKTYATLHIIT AHAIIS JTAHHK»
APYTOTo (MAricTepehkora) pisHs BHILOT OCBITH
cnenianpyoctt 113 «lIpukiaana maTeMaTHKa»
HanioHaAILHOTO TEXHIMHOIO YHIBEPCHTETY
«XapKiBCLKHiT NOMITEXHIYHAI IHCTHTYT?

OcgiTHs nporpaMa OpicHTOBaHd Ha MUATOTOBKY  NMPHKIAAHHX MaTEMATHKIB-
AOCHHUKIB 10 podorn y cdepi IHTENeKTYAIbHOTO aHaI3y HEBHIHAYEHHX Janux CKIAIHOT
npupozn. Ilepenbateno jBa Hanpsmi MIATOTOBKM HA OCHOBI GIOKIB JMCIIILIIH BUIBHOIO
BUBOPY — INTEACKTYATLHUI aHANT3 BETHKUX 1aHHX | aHANI3 TEKCTIB, CHIHATIB Ta 300paXKeHb.

Crieiiibia  NIAFOTOBKA  OPICHTOBAHA, HACAMIIEPEA, HA  BHBMCHHA - CyHacHuX
QHCETBHIX METOMIB AHANI3Y JAHMX, METOIIB BHPILICHHA 3BOPOTHHX HCROPEKTHHX 3aad,
METOAIB OGUHCIIOBATLHOTO SKCIIEPHMEHTY, METO/IB MAIMHHOTO HABYAHH.

Crieniasizonana niAroToska Ha ocHosi  GHOKIB AMCUMIUIIH  BHOOpY, BKIIOYAC
vaTCMATHYHI METOAM Ta TexHonorii poBoTH 3 BEAMKHMH JIAHHMH, MCTOLN WTYYHOTO
ITEEKTY Ta anagizy 0aratoareHTHHX CHCTEM. Jlncummuting BHOOPY BEIAIOHAIOTH TAKOMK
METOIM aHANI3Y TEKCTIB MPHPOAHOI0 MOBOW), METOIY 06po6KN 300pakeHs | CHIHANIB,
TakuM HMHOM, KOMMOHEHTH OCBITHBOI NpOrpamu OXOILTIOIOTH yci OCHOBHI HATPAMKH
AHATIZY BETHKHUX AaHHX 32 YMOB HEBH3HAYEHOCTI.

Haykoma CKJIajoBa mporpamu adesnedcHa AMCHMTIAIHAMHE, CAPAMOBAHMMH  HA
3100y TTA KOMIETEHILI 3 CyHacnX HHCe/IbINX METO/LIB IPHK/IAIHOT MATEMATHKH, METOIB
MATITHHHOTO HABYAHHA T4 WITYMHOTO IHTEICKTY TOLIO.

KOMIIOHEHTH  OCBITHBOT ~ TpOrpamMin  30a1aHCOBAHI, Je'a3aHl  O0IPYHTOBAHOK)
CTPYKTYPHO-0THHOIO CXEMOI0, BPAXOBYIOTh CYHMACH] IOCATHEHHS HAYKH 1TPO aanl.

BinnoBiHO /10 BHMOP MOCTIHHOrO MOHITOPHHTY, OOrOBOPEHHA Td BAOCKOHAICHHA
nporpaM, 3 ypaxyBaHHsM 3ayBaxeHb PElICH3eHTIB MiABMILEHO HACTKY HOPMATHBHIX
ocRiTHIX KOMIOHEHTIB B 3a0e3nedeHni nepeadaueHnx KOMMETEHTHOCTEH Ta MporpaMHux
pe3yIbTaTIB HARUAHHA.

BaranoM, OCBITHLO-HAYKOBa nporpama «lnTenekTyanbuuii ananis Janux» Apyroro
(MAricTEPCLKOro) piBHs BHILOT OCBITH enewiansiocti 113 «llpukiaagna MareMaTHika» Moxe
GyTH PCKOMCHIOBAHA 10  BIPOBA/LKCHHA i BHKOpMCTAHHA B OCBITHROMY fpoLeci
HatioHATBHOTO TEXHIYHOTO YHIBEPCHTETY «XapKiBChKHil HOMTEXHIMHUIT THCTUTY T,

Penensent
Janiynad Ka(epH NPUKIAAHOT MATCMATHKH
HauioHansHOro TEXHIYHOTO YHiBEpeHTeTY YKp
«KHiBCHKMIl HOMITEXHIUHUIT THCTHTYT
imeni Iropa CikopesKoron,

JIOKTOP TEXHIYHUX HAYK, npodecop

0. P. Yepros



JHOTO MOJE/IOBaHHA 3 IUMPOKHM

i, CIPHYHHIOE HeoOXiIHICTh
- mo6 Bouu Oynm pisHOGIYHO
B MATEMATHYHOTO MOIETIOBAHHS.
Csl, UBOMY NPHALICHO BEIHKY
W nmm J0 Hei K OCBITHI
A GOPMYBaHHS HayKOBOTO
X ¢axisuis 3 npuxna.nﬂm
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E-mail: info@microcrypt.com.ua Web: www.microcrypt.com.ua
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HIl OCBITHBO-HAY KOBY PO PaMy «limeaen Ty o immil s ais aannxn
APYTOTO (MATICTEPCHLKOTO) pinHs oesitn
cneninabnocyi 13 «llpisc i ma manesarukan
Hawionaannore Texnisnoro yuinepeurery

CXAPKIBCLRIT N0 ATEXHIMH VHiBepenTern

Ocuituso-naykosa aporpasa (OHIT) «lireneryaibinfl aHatis aanux» popodiena
POBOUOIO TPYTIOID HAYKORO-TCAATONIHHNX TPLIHBHUKIB Kaeapi KOMITIOTEPHOT MATEMATHKH |
anamizy gannx  HatioHawHoro TexHiMHore  yHiBepewtery « XapKiBCeKuil  (01iTexXsIMHui
IHCTATYTY 3 ypaxysasus JQocaity smx O aanoro ymsepenrery. a rakose OHIT oo
CUMOTO CHPAMYBOHHH llpUBi,’lllllX _\HP&;I‘I'HCM\'II.\ IO THOSCMHEX l&ll\'.‘lll.lili BULLEOT OCHITH.

OHIT mac 1#a MeT! NUITOTOBKY BHCOKOKBAIIKOBAHKN HAYKOBUX KaPIB /LTS HAYKOBMX
YCTAHOB, JLIA  NPOMHCIOBOIO  COKTOPY, /¢ nepealasacrThes 3acTOCVBAHHSA NPUKIAAHO)
MATEMATHKH /U1 JOCILUOKCHE, POIBHIKY T4 BIPOBAUKCHHS HAYKOMICTKMX TeXHOIONT.
[porpamoio  srsnadeno nady s MAcIpami e PaabidX. SaLHEX 12 CHeLUIEHMX
((haxOBHX. MPEAMETHHX) KOMISTEHIUA 1010 LUicHenns Iosauiiiol npoesTHoL. HayKoBo-
JOCAUMOT  USALHOCTT 3 JAOCNIHEHIAM  BLUIOBUIAX  PesyaLTans  wasuanis u odiacr
METEMETHHUOTO MOACTIOBAHHA, MCTOI00M] HAVEOBUX JOCUDECHL 18 TIPOBCACHHA BIACHUX
HUYKOBUX JIOCTUDKEHB, PCAVIBTATH SKMN  MAIOTL  HOBHIHRY. T[COPCTHMMIC 1@ [IPHKILIHC

FHANCH NN,



TORB «MikpokpunT TekHOTOHKICH HES =] «Microcrypt Technologies» LTD.
E-mail: info@microcrypt.com.ua BOpHECTing RIBOY Web: www.microcrypt.com.ua

Bucositii pisesh MO TORKE SO0y HBIHIB LJ0CHIAcTHCH WBASKN 3aaekaaponamiy & OHTI
METOAAM | TeXHOAOITSM HARMAHHS 3 HUIYHCHHAM AKX JOCBLIHCHIEN HaY KOHO-1I 11 O Iy
npammunkis HTY «XIly, tak 1 daxisuis-npodecionnain simoninmx  ranysei, OGes
OCHITHRO-HAYKOROT TIPOTPAMH T2 OKPEMHX OCHITHIX KOMIOHCHTIR J10Gpe 30a1aHCORANO. 3MicT
MPOTPAMI MEC HITKY CTPYRTVPY. NOKE3aHY HA CTPYRTYPHO-0TIHHIR eXemi. 3MmicT ocniTHBOo-
HAYKOROT POrPaMK « IHTCICKTYAIRHNIL aHasiy 20Xy onor ocThes. OGOR $IKORI OCRITHI
komuonestt OHIT 2038028001 HAGYTH  BCIX  KOMICTCHILH | IPOIPaMuuy. PeayanTaris
HARYAHKHS, BHIHAYCHUX NPOTPAMOIO, O [ATBCPLKVETRCH  MATPUIAMM  BIANOBLIHOCTEH.
BuGipkoni KOMIOHEHTH A03BOTROTE X norauduri. Hanpamu gocapxens ao0ysadis BUULIOT
ocpit danol OMIT siymositaors eremiatnnocti 113 ollprkiaisa MaTeMaTukar», a Takom
VIOLKYIOTIHCA 3 TEMAMM  HaVROBHX lifrepecin | nyvOuikatiinol JMansnocT BHKIAYIR
kadeapn KOMIIOTepHOT MATEMATHEN | OHATZY JHHX, AK€ HAVEOBMAMI KCPIRHIKAMM
MaricTpis, mo Hasuaworecs na OHIL

YV ouiosmy OHIL T mial ma nporpaMul peiyisTaTy HaBHAHHA RUNOBLIAKOTH BHMOTAM
JAPYIORO  (Maricreperkoro)  prss  mnnol  ocsite o cneniamuoert 3 «lpricanna

mareMarikay raavsi suans 11 «Maresmariga 1@ CraTHeTHR N,
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Penen3is
30BHINIHBOTO CTEHKXOI1epa
Ha OCBITHBO-TIpodeciitny nporpamy «IHTeneKTyanbpHHIT aHaII3 JaHIX»
Apyroro (MaricTepckoro) piBHg BHIIIOI OCBITH
creniansHocTi 113 «lIpuxiaana matemarnka»
HanioHansHOro TeXHIYHOTO YHIBEPCHTETY
«XapKIBCHKHIT MOMITEXHIYHMIT IHCTHTYT»

Ha cyuacHoMmy etami po3BHTKY IHGoOpMamiiiHnX TexHosoriit B YKpaiHi raiaysb
BUIIYBa€ CyYTTEBY mnoTpedy Yy BHCOKOKBalmi(pikoBaHHX (axiBIAX 3 TIIHMOOKOIO
(yHIaMEHTAIBHOIO OCBITOIO, AKiI Mormu O 3abe3nedyBaTH CTBOPEHHS HAaYKOMICTKHX
NporpaMHuX NpoaykTiB. Jlo HHX, Hacammepej, cIil 3apaxyBaTi (axiBUiB y ramysi
CTBOPEHHA NPOrPaMHHUX 3aco0IB aHaJII3Y JAHHX HA OCHOBI IITYMHOI'O IHTEIEKTY.

3anponoHOBaHa OCBITHA IIporpama BHpIIIYE came Ile 3aBJaHHA, a came,
OpIEHTOBaHA Ha MNUINOTOBKY (axiBUiB - NPHKIAJHHX MaTeMaTHKIB-IOCIUIHHKIB 3
PO3LIMPEHHOIO MIIFOTOBKOIO B Tanys3i IHGOpMANiiHHX TEXHOJIOTIH 1 MporpaMyBaHHA
1A poboTH y cdepi aHami3zy HeBH3HaYeHHX JaHnX. [Iporpama nepeabadae niirotoBky
(paxiBHIB 3a HanpsAMaMH IHTENEeKTYyaJbHHIl aHaMi3 BeNNKIX JaHHX Ta aHA3 TEKCTIB,
curHamB Ta 3o0paxkenn. CriemiaibHa NUITOTOBKAa 3a0e3nedye BHBYCHHSA CYYacCHHX
METOJIB aHali3y JaHHX, MeTOMIB OOYNCIIOBAJIBHOIO eKCHEPHMEHTY, MeTOIB
MamuHHOro HapwasHg. CrenjiagizoBaHa MINOTOBKA Ha OCHOB1 OJIOKIB JIHCIIMIUIIH
BHOOPY, BKJIIOYAE MAaTEMATHYHI METOH Ta TEXHOJIOrIl poOOTH 3 BEIHKHMH JIaHHMI,
METO/IH IITYYHOTO IHTEIEKTY, METOY aHam3y OaratoareHTHHX cucteM. Jlucummiinn
BHOOPY BKIIOYAIOTH TAKOK METOAH aHAII3y TEKCTIB MPHPOIHOK MOBOIO, METOIY
00poOKH 300pakeHb | KOMIT'IOTEPHHIT OTIAI.

TakiM 4HHOM, Ha JPYroMy piBHI NIATOTOBKH MaifbyTH1 ¢axiBil oTpHMaOTh
CYYacHY TEOPETHYHY OCBITY 3 HAayKH PO JiaHi 1 eGeKTHBHY NPAKTHYHY MIATIOTOBKY,
o 3abe3neuye iX yCIHilIHe MpaneBIanITyBaHHA.

HaykoBa ckimagoBa mporpamu nepeabavae morymoOneHHs ¢GyHIaMEHTAIBHOT
OCBITH B ramay3i HayKH Npo jaHi Ta 3a0e3leyeHa HAaYaATHHHMH JHCIIIIUTHHAMH,
CIPAMOBAHNMH Ha 300yTTH KOMIEeTeHIIl 3 CyYacHHX WYHCENBLHHX METO/IB
NPHKIAHOT MaTEMAaTHKH, METOIB MAlIMHHOIO HABYAHHA T4 IITYYHOT'O IHTENEKTY,
(dinocodeceknx npodiieM HAYKOBOI'O MI3HAHHS TOIO.

OcgiTHBO-TIpodeciiiHa nmporpama «IHTENIEKTYaJbHHIT aHAI3 JAaHHX» JAPYroro
(MaricTepchKoro) piBHA BHINOL ocBiTH cnemianbHocTi 113 «Ilpnkiagna mateMaTHka»



MoXke OyTH peKOMeH I0BaHa JI0 BIPOBA/UKEHHS 1| BHKOPHCTAHHA B OCBITHBOMY TIpolieci
HanionansHOro TeXHIYHOTO yHIBepcHTeTY «XapKIBCHKHI MOMITEXHIYHHI IHCTHTYT».

KepiBHHK OCBITHBO-HAaYKOBOTO

aAenaprameHTy kommnagii Distributed Lab, %
M7
{

KaHaT TeXHIYHUX HayK, JOLCHT Oznena BOJIOIYK



PEILEH3I5I
Ha OCBITHBO-HAYKOBY Nporpamy «IHTeNeKTYANBHII aHATIS AaHIX»
APYTOro (Maricrepehkoro) pisss suuiof ocsith
3a cnenianbricTio 113 INpuknana maremarka ranysi suans 11 Matemarika i crarueriea
y Hauionansnomy Texuiunomy yHisepceureti « XapkiBeskui nosmitexsiasmmii iHCTHTYTY

OcsiTuno-naykosa nporpama «IHTenexTyambHuH aHAT3 DARKX» MAFOTOBKH no6yBavis
Apyroro (MaricTepchkoro) pisHs BHIOI OCBITH 3a cneniansHicTio 113 puknazna MatemaTika ra-
aysi suans 11 Matemaruxa i crameruka po3podricHa Ha Kadeapi komn'ioTepHOl MaTeMaTHKH i
aHamisy gaunX HatioHaabHOro TexHivHOro yiisepcurery «Xapkischkuil nonirexuiunmit incri-
TYTH.

Metoio ocaiTrbo-HayKoBOT NporpamH € 3aGeIncuenNA NIrOTOBKH DaxiBIiB-TOCTLIHHKIS B
Tay3i NPHKIAIHOT MATEMATHKY, 32aTHIX (OPMYTIOBATH, PO3B’S3YBATH T4 Y3aralbHIOBATH CKIANHI
sazayi Ta npobremn y coitt npodeciiiniit gismbHocTi Ta AnifcHIOBaTH npodeciitny inHOBaUifiHY
MATGHICTD /18 BHKOHAHHS HAYKOBHX Ta MPOCKTHHX poGIT 3 BUKOpHCTAHHAM (QYHAAMCHTAIBHIX Ta
CHCWIATLHIX METOMB MATCMATHIHHX | KOMITIOTepHIX HAyK, po3pobuaTi maremartiani moseni,
WITOPHTMH, CTBOPIOBATH Ta CKCILTYATYBATH NPOrpaMie 3abesneyeHns.

OcBiTHbO-HAYKOBa MPOrpaMA CHPAMOBAHA HA MIATOTOBKY thaxisuis-nocaiannkis, mo sono-
AIIOTH MATEMATHMHHMH METOAAMM T8 iHGOPMAUIHHHMN TEXHOTOMAMH MAMIMHHOrO HABYAHHSA Ta
LUTYSHOTO iHTEACKTY JUI NOWIYKY, aHanisy, oGpobK i Bisyanisauil aHMX, 30KpeMa, JAHHX BHMi-
PIOBAHb T CHOCTCPEIKEHD, TEKCTIB, CHIHANIE Ta 300paKeHE 3 METOIO BUAOGYBANAA IHAHS, MPOrHo-
3YBAHHA | NPUAHATTA piluens,

OGesr nporpami T8 po3noin if OCBITHIX KOMIIOHEHTIB 3a 06OB’TIKOBHMK Ta BHOIpKOBIMH
Gnoxami, a Takok 3a GHOKAMM 3arabHMX, HAYKOBHX Ta npodecituux KOMIOHENTIB noBHICTIO Bil-
NOBIIAE BUMOTAM /0 OCBITHBO-HAYKOBHX nporpam,

Kpiriasudt asanis OHIT nokasas, mo amicr HpOrpaMit NOBHICTIO BPaxowye iHTerpasuiy,
3arankHi T8 $axosi KOMNETERTHOCT], SKi HaBesCHO ¥ npoini nporpamu. Le 3abesneuye aocarnen-
Hst 3700yBauaMu BHINOT OCBITH 3aBACHNX NPOrpaMHNX pe3yiIbTartis Hap4anus. OCBiTHI KoMIOHEH-
TH 3arajsioi migrotosky 3aGesnedylots possntok soft skills Ta CHPHAIOTL yemimmiil inrerpati
BUNYCKHUKIB nporpamn y npodeciiine cepenosmme. Komnonents HaykoBol maroroskn 3abeane-
4Y10Th CAyXauaM WHPOKY epyuuii y cydacHux npobaeMax HayKn, 30Kpema, NPHKIAHOT MaTeMa-
THKH Ta [HTEACKTYRILHOTO AHANISY JAHHX, & TAKOK NPHILEIUIIOIOTE HIM HABHYKH HAYKOBOI poGo-
TH.

B uinomy seakaio, mo ocBiTHA MporpaMa € aKTyansHOI0, BiANOBILAE CYYacHuM notpebam
niaroroskn Qaxisuis 3 NpHKIAAHOT MaTeMaTHKA Ta IHTENEKTYQIBHOTO aHAMI3Y AaHuX, i y pasi i
yeniuHoro npoxoukenns Gyae craprom wis pesyabratusrol npodeciiinoi kap’epu.

Ore, ocBiTHEO-HAYKOBA NpOrpamMa «lurenextyanbauit ananiz xasux» w18 3n06ysavis apy-
roro (MaricTepeskoro) pisas s#mol ocsit! 3a cnemiammicTio 113 Tprknagsa MatemaThKa ranysi
suank 11 Martematika i cTaTHCTHRA TOBHOIO MIpOIO BIATIOBIZAE YHHHHM BHMOTAM i MOXC Gyt
PEKOMECHIOBAHA VTR MANOTOBKN 3206YBa%iB 3a3KAYEHOTO PiBHSL.

A-p dis.-mar. nayx, npod.,
3aBiysay Kaeapn NPHKIAIHOT MATEMATHKH
XapKiBnchKOro HamioHANLHOTO

yniupc" TeTy puioeﬂemo ;‘,z:ﬁb. Magcum C"noPOB
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HHEPE/IMOBA

OcBiTHRO-HayKOBa Tporpama «IHTeIeKTyaIbHUI aHalli3 TaHUuX» CHEIiaTbHOCTI
113 — «Ilpukiagna MatemMaTuka» kKadeapu mnepepobdiieHo poOoUoro Ipyroro Kadeapu
KOMIT'FOTEpHOT MaTeMaTHKH 1 aHali3y JaHUX HAayKOBO-HABUAIBHOIO I1HCTHUTYTY
KOMIT FOTEPHUX HayK Ta 1H(QOpMAIIHHUX TEXHOJIOT1H HaIllOHAJLHOTO TEXHIYHOTO
YHIBEPCUTETY «XapKIBCbKUN MOMITEXHIYHUN THCTUTYT» Y 3B’A3KY 3 IIEPEPO3IOIA1TI0OM
kpeautiB €EKTC Mik KOMIOHEHTaMU OCBITHBO-HAYKOBOI MPOTpamH, OHOBJICHHAM
BUOIPKOBHUX KOMIIOHEHT 3T1THO 3 HaIlIOHAJTHHOIO PAMKOIO KBaTipikamiil y CKIadi:

I'apaHT OCBITHBOI

nporpamMu

"'AJIY3A Onekciit TOKTOp (13UKO-MaTeMaTUYHUX HayK, podecop,

AHaroniiioBu4 npodecop kadeapu KOMIT IOTEPHOT MATEMATHKU
1 aHaJ3y JaHUX

Ynenu podouoi rpynu OII

JIKOBYUK Jleonin JOKTOP TEXHIYHUX HayK, mpodecop, mpodecop

MuxaimoBu4 Kadeapu KOMIT FOTEPHOI MaTEMATUKH 1 aHATI3y
JTaHUX

TOHILA Oner KaHauaaT Gpi3uKo-MaTeMaTHIHUX HAYK, JTOLICHT,

Bonogumuposry JOTIEHT KadeapHu KOMIT FOTEPHOT MaTEMaTHKH
1 aHAJII3y JAHUX

KOBAJIb AnTOH crynent rpynu KH-H122

AHaromiioBu4
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1. MPO®LIb OCBITHHLO-HAYKOBOI NIPOI'PAMUA

1 - 3araabHa iHngopmanis

IloBHa Ha3Ba 3akyany
BHIIOI OCBIiTH
Ta CTPYKTYPHOI'O

HamionansHuii TEXHIYHUI YHIBEPCUTET «XapKiBChKHMA
MOITEXHIYHUHTHCTUTYT»
HaBuanbHO-HAYKOBHIA IHCTUTYT KOMII FOTEPHUX HAYK

nmiapo3aiay TaiHQOpMaLIHUX TEXHOIOT1!
Kadenpa koM’ roTepHOi MaTeMaTHUKH 1 aHATI3y TaHUX
Cryninb Bumoi | Marictp
ocBiTH  Ta Ha3Ba | MaricTp 3 npuKJIaJHOI MaTeMaTUKHI
kBajidikanii MoBOIO
opuriHaxy

Odiuiiina nazpa
OCBITHBOI IPOrpamMu

OcBiTHBO-HAayKOBa MpOrpamMma
«lHTeNeKTYaTbHIH aHATI3 JTAaHUX)

Tun gumiiomy ta o0csr
OCBITHBOI IpOrpamMu

Juriom marictpa, onquanaHMEA, 120 kxpeautis EKTC,
TepMiH HaBUaHHA | pik 9 micsIiB

HasiBHicTh akpenurauii

Axpenutaniiina komicia. Ykpaina. Ceptudikar — HJ[ Ne 2192133.
Tepmin nii — 01.07.2024 (nomoBxkeHo 3rigHO moctaHoBu KMY No295
Bi116.03.2022p).

Huka / piBenb
nporpamMu

Hpyruii (marictepcpkuii) piBerb Bumioi ocBitu; HPK Ykpainu — 7
piBenb, QF-LLL — 7 piBens, FQ-EHEA — npyruii nukn

IlepenymoBu

HasBHICTB OCBITHBOTO CTyIIEHs OaKaiaBpa

Moga(u) BUKJIAAAHHS

VYKkpaiHcbka

TepmMin aii 0CBITHBOI
nporpamMmu

BinmosigHo 10 TepMiny aii cepTudikaty mpo
akpenutaitito.llepernsgaeTbes HOpPiYHO

InTepHer-aapeca
NOCTiiHOT O
PO3MilLICHHS ONUCY
OCBITHBOI MpOrpamMu

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

2 — MeTa oCBiTHBOI mporpamMu

3abe3neunTy MiATOTOBKY (axiBLIB-AOCIITHUKIB B Tajly3l MPUKIAQAHOT MaTeMaTHKH, 3aTHUX

dbopmymmoBaTH, po3B’A3yBaTH U y3araibHIOBATH CKJI/HI 3a/1a4i Ta MpoOieMu y cBoiil mpodeciiiHiit
TISUTBHOCTI 1 3JIHCHIOBATH MpodeciiiHy 1HHOBALIMHY AiSUIbHICTD JUIsi BUKOHAHHS HAyKOBUX 1
NPOEKTHUX POOIT 3 BUKOPUCTAHHAM (DyHIAMEHTAIbHUX Ta CHEIiaJbHUX METO/IB MaTeMAaTUYHUX 1
KOMIT IOTEPHUX HayK, po3po0IsITH MaTeMaTHIHI MOJIENi, alTOPUTMH, CTBOPIOBATH i €KCILTyaTyBaTH
nporpamHe 3a0e3MeyeHHs .

OcBiTHS Tmporpama CHpsSMOBaHAa Ha MIATOTOBKY (axiBIiB-IOCIITHUKIB, IO BOJOIIIOTH
MaTeMaTUYHUMHU METOJIaMU Ta 1HPOpPMAIIHHUMHU TEXHOJIOTISIMI MAIllIMHHOI'O HaBYaHHS 1 IITYYHOIO
IHTENEeKTy JJs TMOIIYKY, aHami3zy, oOpoOKu 1 Bi3yamizauii JaHUX, 30KpeMa JaHUX BUMIpIOBaHb Ta
CIIOCTEPEKEHb, TEKCTIB, CUTHANIB 1 300pa)K€Hb 3 METOI0 BHI0OYBaHHS 3HaHb, MPOTHO3YBAHHS 1
OPUNRHATTA pillIeHb.
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3 — XapakTepuCcTHKA OCBITHLOI MPOrpamMu

IIpeameTHa obJ1acTh
(rany3b 3HaHb,
crneniajbHiCTh)

["any3pb 3Hanb: 11 — MaTemaTuka Ta CTaTUCTUKA
CrnemianpHicTth: 113 — [Ipukinagna MareMaTuka

OO0’eKT BHBYCHHS — MaTE€MaTHUYHI MOJEIi, METOIH, AITOPUTMH Ta
porpaMHe 3a0e3MeUYeHHs, 110 TPU3HAYCHI IS HAyKOBOTO JTOCIIKCHHS,
aHaJIi3y 1 ONTHUMI3alii MPOIEeCiB i CUCTEM B PI3HOMAHITHUX MPEIMETHHX
00JIacTsIX.

[{inp HaBYAaHHS - MArOTOBKa npodecioHamiB, 31aTHUX (HOPMYITIOBATH,
pO3B’s3yBaTH ¥ y3arajbHIOBATH HAyKOBI Ta MpaKTHUYHI 3ajadi 3
BUKOPUCTAHHAM (YHIAMEHTAIBHUX Ta CHCMIAbHUX TMPUKIIATHHIX
METO/IIB MAaTeMAaTHMYHUX 1 KOMIT'IOTEPHUX HayK, PO3POOJISITH HOBI Ta
3aCTOCOBYBATH ICHYIOUI MOJIEIi Ta METOIU MPUKIATHOT MATEMATUKH JIJIsl
BUPIIICHHS CKIQIHUX IPoOieM y pi3HUX cepax MisIbHOCTI.

1. Teopernuynmii 3MICT TpeaAMETHOI  00JacTi:  MaTeMaTH4YHE
MOJICTFOBaHHS, MaTeMaTHYHI OCHOBH IITYYHOTO iHTEJIEKTY i MaIlMHHOTO
HaBYaHHS.

2. MeToay, METOIUKHA 1 TEXHOJOIII: OOYHCIIOBAIILHI METOIHU, METOIU
MATEMATHYHOTO Ta KOMIT FOTEPHOTO MOJICTIOBAHHS, METOIU aHANTI3y I
00poOKM JaHUX, TEKCTIB, CUTHAIIB 1 300paxxeHb, aHamizy 1 0OpoOKH
BEIIMKUX JaHUX.

3. [ncTpymenTu Ta 00JaiHaHHA: KOMIT I0TEPH, MEpeka iIHTEpPHET, XMapHi
CepBicH, CreIliali30BaHe MPOrpaMHe 3a0€3ICUCHHS.

Opienranisi 0cBiTHBOI
nporpamMu

OcBiTHBO-HayKOBa MporpamMa 3 HAYKOBOIO OpIEHTAIIEl0 Ha
JIOCJIIJDKEHHS, PO3pOOKY 1 3acTOCyBaHHS MaTeMaTUYHUX METO/IIB,
MoJieliel Ta aNTOpPUTMIB HA OCHOBI MAallTMHHOTO HABYAHHS 1 IITYYHOTO
IHTETIEKTY.

[Tpodeciiina cipsMOBaHICTh — pO3poOKa MPOrpaMHOro 3abe3nedyeHHs
JUIS  aHali3y JaHuX, TPOLECiB, TEKCTIB, CHUTHAIIB 1 300pa)keHb,
IPOTHO3YBAaHHS Ta NPUNHSATTSA pillleHb, HOUTYKY 1 BUAOOYBaHHs 3HAHb.

OcHoBHui gokyc
OCBITHBOI IPOrpamMu

CrneuianpHa oOCBiTa B Trajly3l MaTeéMaTUKM 1 CTaTHCTUKH 3a
cnemianbHicTio 113 — «[IpukmagHa maremaTtuka» 3 (OKYCOM Ha
NpeIMETHY 00J1acTh IHTEIEKTYabHOTO aHAli3y BEIMKHX HEBU3HAUCHHUX
JAHUX Ha OCHOBI METOJIB MAIIMHHOTO HaBYaHHA Ta MITYYHOI'O
IHTETIEKTY.

KnrouoBi crnoBa: aHali3 jJaHuX, 0OpoOKa CUTHANIB Ta 300pa)KeHb,

po3mi3HaBaHHA 00pa3iB, 1H(QOpPMAIIHUI TOMIYK, BEJMKI JaHi,
BUJO0OYBaHHS 3HaHb, MaTeMaTH4YHI MOJENi, MAaIlMHHE HaBYaHHS,
MITYYHUH Ta 00UHCITIOBATIbHUM 1HTEJIEKT.

OcobamBocTi nporpamu

ExcnepumenTanpHa MPOEKTHO-OPIEHTOBAHA OCBITHBO-HayKOBa
nporpama. [IpoexTHe HaBYaHHS HA OCHOBI BHUKOHAHHS 1HTETPOBAHMUX
HaBYAJIbHUX Ta pPEAIbHUX MpPOeKTiB. [lyarbHe HaBuaHHS Ha 0a30BUX
nignpuemMctBax  (mpoBimHux  IT-komnanisx).  InauBimyamizaris
HaBYaHHS 3 OPIEHTAIli€l0 Ha CTy/AeHTa. BukianaHHS psily HaBYaIbHHUX
NUCILUILTIH aHTI1HCHKOI MOBOIO.
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4 — TlpuaaTHicTh BUILYyCKHUKIB /10 MPaleBJIAIITYBAHHS Ta NOJAJbIIOT0 HABYAHHA

HpupartHicTs 10
NnpaneBJalITyBaHHS

[TpaneBnamryBanHs Ha mianpueMcTBax 1 kommanisx IT-iagycrpii, B
iHpopMaLifiHO-aHAIITHYHUX BiAAUIAX MIiAMPUEMCTB BHPOOHUYOTO i
0aHKIBChKO-()IHAHCOBOT'O CEKTOPIB, HAYKOBUX YCTAHOBAX, HaBUAJIbHUX
3aKJIa/1aX BHIOI OCBITH TOMIO.

[Tpodeciiini MO>KJIMBOCTI BUITYCKHUKIB (BinmoBiHO bi (4]
Knacugikaropanpodeciit IK 003:2010).

212 — [Ilpodecionamu B rangy3i MaTeMaTUKH 1

cratructukn; 2121 — IIpodecionamun B  ramysi

MaTeMaTHKH;

2121.1 — HaykoBi criiBpoOITHUKH (MaTeMaTHKa);

2121.2 — Marematuku (MpUKIaJHA MaTeMaTHKa), MaTeMaTHKH-
AQHATITUKH 3 TOCIIHKCHHS OTIepalliii;

2149.2 — [mxeHepu-a0CIiTHUKY (PUKIIaTHA

MmaTtemaruka);213 — [Ipodecionanu B raimy3i 00UHCIICHB;,

2132 — [Tpodecionanu B ranysi

porpaMyBaHHS;

2132.2 — Po3poOHMKH KOMIT FOTEPHUX TPOTPaM.

[lepBuHHI MOcagu: HAYKOBUHM CIHIBPOOITHUK, MaTeMaTUK (TIPHKIATHA
MatemaTHka), ¢axiBelp 3 aHali3y [AaHUX, CUCTEMHHH aHaITHK,
PO3pOOHUK MPOTPAMHOTO 3a0€3MEUCHHS.

ITogaabie HAaBYAHHA

MOXJIMBICT, MPOJIOBKEHHSI OCBITH Ha TpPeThboMY (OCBITHBO-
HaykoBoMmy) piBHI Bumioi ocBit (8 piBenr HPK) 3a mporpamamu
MiAroTOBKU T0KTOPiB (himocodii (PhD).

MO>KJIUBICTh TICIASIUIUIOMHOI OCBITH JJIi OTPUMaHHS MPO¢eCciiHO]
kBautipikarii 3a BiANOBIAHUMU TPOodeCiiHUMH CTaHJapTaMU.

5 — BukJjiaganus Ta OUiHIOBaAHHSA

Bukiaaganus ta
HAaBYaHHSA

Jlexuii, nmabopaTopHi Ta NPAaKTUYHI 3aHSTTS, HAyKOBO-IIPaKTUYHI
ceMiHapy, BUKOHaHHS HAaBYAJIbHUX Ta peajbHUX MPOEKTIB, MPOOIEMHO-
OpI€HTOBAaHE HaBYaHHS Ta HABYAHHS 3a 3alUTaMH, CTYJACHTOIICHTPOBaHE
HaBYaHHS, JyalbHEe HaBYaHHA, TUCTAHIlIHE Ta 3MillaHe HaBYAaHHSA B
cuctemi Office 365, camocriitHa poOoTa Ta caMOHaBYaHHS, MPAKTHKA,
MiArOTOBKA KBami(iKaliifHOi poOoTH.

OuinoBaHusA

Peiitunroa cucrema omiHoBaHHSA. [loTOYHHMI Ta TIACYMKOBUUN
KOHTpPOJb 3HaHb (ONUTYBAHHSA, KOHTPOJIbHI M 1HAUBITyaJdbHI 3aBJlaHHS,
TECTYBaHHS TOIIO), 3aJiKM Ta icmuTh (YCHI 1 TMHCHMOBI), 3aXHCT
HaBYAJIbHUX 1 peajbHUX MPOEKTIB 3 Mpe3eHTalll€r0, MyOIiuHuN 3aXUCT
KBaJTiiKaLiiHOT pOOOTH.

6 — [IporpamMHi KOMIETEHTHOCTI
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InTerpanbna
KOMIIETEHTHICTh

3MaTHICTh PO3B’SA3yBaTH CKIAMHI 3a7avi 1 MpoOJIeMH TPHUKIATHOL
MaTeMaTHKU y MpodeciiiHiil AismbHOCTI a00 y Mpoleci HaBYaHHS, IO
XapaKTepU3YEThCS HEBH3HAUCHICTIO YMOB 1 BHMOT, Tependadae
MPOBEJICHHS JOCTI/KeHb Ta/abo 3iCHEHHS iHHOBaIii 1 MOTpedye
3aCTOCYBaHHS  MaTeMaTHYHHX  TEOpii,  METOMiB,  aJTrOPUTMIB,
iHpopMalifHUX TEXHOJIOTIH Ta  CHEeLialdi30BaHOTO MPOTPAMHOTO
3a0e3neyeHHs!.

3arajabHi
KOMIIETEeHTHOCTI

3K 1 3parHicTe peanidyBaTH CBOi IpaBa 1 OOOB’S3KM SK 4iIEHA
CyCMUIbCTBA, YCBIJOMIIFOBATH I[IHHOCTI TPOMASHCHKOTO (BIIBHOTO
JEMOKPATUYHOT'0) CYCIUIBLCTBA 1 HEOOX1AHICTh HOTO CTAOr0 PO3BUTKY,
BEPXOBEHCTBA IpaBa, IIpaB i CBOOO/I JIIOIUHU 1 TPOMAJITHUHA B YKpaiHi.
3K 2 3patnicTth 30epiraTé Ta MPUMHOXXYBATH MOpaibHi, KyJIbTYpHI,
HAyKOBI IIIHHOCTI 1 JOCSATHEHHS CYCHIJIbCTBa Ha OCHOBI PO3YMIHHS
icTOpii Ta 3aKOHOMIPHOCTE PO3BUTKY MPEAMETHOI 00acTi, ii Micis y
3arajibHii CHUCTEMi 3HaHb MPO MPUPOAY 1 CYCHIIBCTBO Ta Y PO3BUTKY
CYCILITBCTBA, TEXHIKH 1 TEXHOJIOT1MH.

3K 3 3gaTHicTh 10 Oe3nepepBHOrO HaBYaHHS, MPUAOAHHS HOBUX 3HaHb
1yMiHb, y TOMY YHCJIi B rayry3i, BiIMiHHIH B podeciiHofi.

3K 4 3parHicTh BUSBIATH, CTaBUTU Ta BHUPIIIYBATH MPOOJIEMH Y
npodeciifHiil TisTTBHOCTI.

3K 5 3patHicTh reHepyBaTH HOBI i€l (KpeaTHBHICTB) i HECTaHIAPTHI
HiAXoau 10 IXHBOI peanizamii, THydKe aJanTyBaHHS [0 pEabHHUX
npodeciiHuX CUTYallii, TPOSBISATH TBOPUUN MIAXi[, IHIIIATUBY.

3K 6 3parHiCTh KPUTUYHO OIIHIOBATH W TEPEOCMHUCIIOBATH
HAKONMUYEHUN [OCBiA (BIACHHM 1 dYyXHil), aHami3yBaTH CBOIO
npodeciiiny 1 colialibHy IiSIbHICTb.

3K 7 3partHicTe mpamioBaTH 3 1HQOpMALI€O: 3HAXOAMTH 1
BUKOPHCTOBYBaTH 1H(GOpPMALil0 3 pI3HUX JKEpen, MOTpiOHy s
PO3B’sA3aHHA NPOQeCciHHUX 3aB/IaHb.

3K 8 3narHicTh edeKTUBHO OyTyBaTH KOMYHIKAIiI0, BUXOISYH 3 IiIeH
ICUTYaIlil CIIJIKyBaHHS.

3K 9 3parHicTe TOTyBaTH Ta 3[iiCHIOBaTH MyOJi4HI BHUCTYIHU 3
MIPE3CHTALIIEI0 OJIEP)KAHUX PE3YNbTATIB, TOTYBaTH HAyKOBO-TEXHIYHI
myOmikarlii 3a pe3yJibTaTaMd BUKOHAHUX JOCIIKEHb, Y TOMY YHUCI1 Ha
1HO3eMHIH MOBI.

3K 10 3partnicTh 37ilicHIOBaTH TpOQeciiiHy HayKOBY Ta IMPOEKTHO-
BUPOOHUYY MISJIBHICTD Y MIXKHAPOJHOMY CEPEAOBHUIIII.

3K 11 3partHicTh 10 couianbHOI 1 MpodeciiiHoi B3aeMoii Ta CIiBIpari
YKOJIEKTUB1, KOMaHJIHO1 pOoOOTH.

3K 12 3parHicTe BHKJIanaTH, O(GOpPMIIIOBaTH Ta MPE3EHTYBATH
OTpUMaHI HAyKOBI1 pe3yJIbTaTH y BUTJISAAL 3BITIB, HAYKOBUX CTaTed Ta
JIOTIOBI1JIel Ha HAYKOBUX KOH(EpEeHIIIsIX.

3K 13 3paTHicTh 10 BUKOHAHHS 1H()OPMAIITHOTO MOMIYKY B CyYaCHHUX
MDKHapOJHMX JDKEpelax HayKOBO-TEXHIYHOI 1HQopMalli, HayKoBO-
METPUYHUX 0Oa3ax TOLIO.

3K 14. 3parHicTe cHuUIKyBaTHCi Ta  3/1MCHIOBaTH  HayKOBO-
JOCITITHUIIBKY JiSIIBHICTh JEp)KaBHOIO MOBOIO Ta B MIKHApOJHOMY
cepenoBuiii MoBoto kpainu €C.
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CneunianbHi (paxosi)
KOMIIETEHTHOCTI
cneniamizamii

CK 1 3parnicth ¢opMyNOBaTH MaTeMaTHUYHY TIOCTAaHOBKY 3ajadi,
CIHMPAIOYMCh HA TIOCTAHOBKY MOBOIO TPEAMETHOI Tajiy3i, MepeBipsATH
KOPEKTHICTb IOCTAHOBKH, Y TOMY YHCJIl B YMOBAaX HEBU3HAYEHOCTI.

CK 2 3pgaTtHicTh 00MpaTH, po3pOOIATH Ta TOCTIKYBaTH MaTEeMaTHYHUMA
aHAJITUYHUM a00 YMcenbHUN METOJ] PO3B’3aHHS IPAKTUYHUX 3a]ady, 110
3abe3mneuye noTpiOHI TOUHICTh 1 HAAIHHICTh pPe3yNbTary.

CK 3 3parmicte oOupatd, po3poOsATH, TOCHIDKYBAaTH  Ta
3aCTOCOBYBAaTH MaTe€MaTW4YHI METOAM MJsi PO3B’A3aHHS NPAKTHUYHUX
3aJa4 MOJEJIO-BaHHSA, IPOEKTYBaHHSA, KEpyBAaHHSA, IPOrHO3YBAaHHS,
MPUAHATTS PillIeHb.

CK 4 3paTtHicTe po3pOo0JisATH aNrOPUTMHU aHAJI3y HEBU3HAYECHUX
BEIMKHX JaHUX, PO3pOOJATH BiANOBIAHI MporpamHi 3acobu Ta
JTOKYMEHTAIIi10, POEKTYBATH MIPOrpaMHi CUCTEMH, Oa3u JaHUX 1 3HAHb.
CK 5 3paTHicTh 10 MPOBEACHHS MATEeMaTHYHOTO 1 KOMII IOTEPHOTO
MOJICJIIOBAaHHS ~ Ta  OOYMCIIOBAJBHOTO  EKCIIEPUMEHTY,  300py,
Bi3yamizalii, aHamizy Ta OOpOOKM OTpUMAHUX JaHUX, PO3B’sI3aHHS
(dopmarnizoBaHHX 3a7ad 3a JOIIOMOTOI0 CIEIiaii30BaHUX MPOrPAMHHX
3ac00iB.

CK 6 3pmaTtHicTh Oprai3oByBaTd poOOTY KOJEKTHBY BHKOHABIIB IS
MPOBEACHHS JTOCIIIKEHb Ta pO3p000K MPOEKTIB, MPUHMATH JTOIIIbHI Ta
€KOHOMIYHO OOTpYHTOBaHI OpraHi3alliifHi Ta yrnpaBIiHChKI PIlICHHS.

CK 7 3patHicTh 10 MOUIYKY, BUBYEHHS Ta aHaJli3y HAyKOBO-TEXHIUHOI
iHpopMarii, BITYM3HSIHOIO 1 3aKOPAOHHOTO JIOCBiAYy, IIOB’S3aHOTO i3
3acTo-

CYBaHHSM MaTEeMaTHYHUX METOIB TSI TOCII[PKEHHSI TIPOIIECIB TA CUCTEM.
CK 8 3parnicts OpaTu ydacTh Yy CKJIaJaHHI HAayKOBUX 1 TEXHIYHHUX
3BITIB 13 BUKOHAHUX MPOEKTHUX a00 HAYKOBO-AOCIITHUX POOIT Ta y
BIIPOBA/PKEHHI1 pe3yJIbTaTiB MPOBEAECHUX JOCITIJIKEHb 1 pO3pO0OOK.

CK 9 3parnicte 10 edexTuBHOI mHpodeciiiHoi MUCbMOBOI M yCHOT
TEXHIYHOI Ta HAyKOBOI KOMYHIKallii B MpeAMETHil raimysi yKpaiHChKOIO
MOBOIO Ta OJIHIEIO 3 MIOMUPEHNUX €BPONEHCHKUX MOB.

CK 10 3parnicte o0upaTH, po3poONATH, JAOCHIKYBaTH  Ta
3aCTOCOBYBAaTH MaTeMaTU4YHI MOJENl 1 METOAM JUIsl 1HTEIEKTYaJbHOTO
aHaJi3y JaHUX B YMOBaX HEBU3HAYEHOCTI.

CK 11 3patHicTh pO3pOONISATH, OOCHIIPKYBaTH Ta 3aCTOCOBYBATH
MaTeMaTH4HI METOAM I aJrOpuTMHM MAIIMHHOTO HaBYAHHS, M’SIKHX
00YHCIIEHb 1 OOYMCITIOBATILHOTO 1HTENEKTY JJI aHaJli3y HEeBHU3HAUEHUX
JAHUX, TPOTHO3YBAHHS Ta NPUNHHATTA PillICHb.

CK 15 3partHicTb NpPOBOAUTH HAYKOBI JOCTIKEHHS, CTaBUTH 1
PO3B’A3yBaTH HOBI TEOPETUYHI 1 MPUKIAIHI 3a/1a4i B Taly31 MPUKIAIHOT
MaTEeMaTHKH.

CK 16 3gatHicTh 10 MTOCTAaHOBKU MPUKIIAJHUX 3a/1a4 Ta OOTPYHTYBaHHS
JOCTIPKEHD 1 TPOEKTIB 10 CTBOPEHHIO MaTEMaTHYHOTO Ta MPOTrPAMHOIO
3a0e3neyeHHs. Uisi OOpOOKM Ta IHTENEKTYaJlbHOTO aHali3y BEIMKHX
JTAHMX.

CK 17 3paTHICTh BHKOPUCTOBYBATH Cy4YacHI ICHXOJIOrO-NeAaroriyHi
Teopii W Meronuku Yy mnpodeciiiHii, BUKIagalbKUA Ta HayKOBii
ISTIBHOCTI.

7 — Pe3yJibTaTH HABYaAHHSA

PesyabTaTn

PH 1 JlemoHcTpyBaTW 3HaHHS 1 PO3YMIHHS OCHOBHHX KOHLIEHIIii,
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HABYAHHA3A
crneniaJaizauicro

MPUHIIKIIB, TeOpid (QyHIaMEHTaIbHOI Ta MPHUKIATHOT MaTEMaTHUKH 1
BUKOPHUCTOBYBATH iX Ha MPAKTHIII.

PH 2 VYwmitu dopmanizyBatu 3amavi, copMynboBaHi MOBOIO IEBHOI
npeaMeTHoi Tamy3i i oOupaTé pamioHaJbHUM METOJA BHUPILICHHS;
pO3B’A3yBaTH 3a/adyi aHATITUYHUMHM a00 YHCEIbHUMHM METOJaMH,
OLIIHIOBATH TOYHICTh 1 JOCTOBIPHICTb OTPUMAaHHMX pe3yJibTaTiB Ta
BUKOHYBATH IXHIO IHTEPIIPETAIIiIO.

PH 3 Bomoxitu MeromamMu po3poOKH, JOCHIIKEHHSI Ta 3aCTOCYBAHHS
MaTeMaTUYHUX MOJIEJICH CKIIATHUX 00’ €KTIB 1 MPOIECIB, Y TOMY YHCIII 13
3aCTOCYBAHHSIM METOJIIB OOUYMCITIOBATIBHOTO IHTEIEKTY.

PH 4 Ymitu moeaHyBaTH METOAM MAaTEMATHYHOIO 1 KOMIT IOTEPHOTO
MOJICTTIOBaHHS 3 HE(POPMAIBLHUMHU TPOIEAYPAMU SKCIEPTHOTO aHaTi3y
JUI IOLIYKY ONTHUMAaJIbHUX PIIIEHb.

PH 5 BynyBatu edexTuBHI MO0 TOYHOCTI OOYHMCIEHB, CTIMKOCTI,
MBUAKOMIT 1 BHUTpAaT CUCTEMHHX Ta OOUYMCIIOBATBHHX PECYPCIB
QITOPUTMHU JUISI YACEIBHOTO JOCHI/DKEHHS MaTeMaTUYHUX MOJENeH 1
aHai3y JaHUX, IPUAHATTS PillICHb.

PH 6 VYwmitu BuOuparu, po3poOSsATH Ta AOCIIIKYBAaTH METOIU W
QITOPUTMHU PO3B’S3aHHS MaTeMaTUYHMX 337ad ONTHMi3alii CcUcCTeM,
JOCHTIJDKCHHSI OTepaliid, ONTUMAJbHOIO KEpyBaHHSA 1 NPUHHATTA
pIIICHB.

PH 7 VYwmitu 3acTOCOBYBaTH CydYacHi TEXHOJIOTII MpOrpaMyBaHHS Ta
pO3po0JICHHST TPOrpaMHOro 3a0e3nmedeHHs, NPOrpaMHOI  peasizallii
YHCEILHUX 1 CHMBOJIBHUX QJITOPUTMIB.

PH 8 VYwmitu 3acTtocoByBaTHM y MNpakTHuUHIA poOOTI creuiaizi3oBaHi
mporpaMHi  MPOAYKTH 1 MPOTPaMHI  CHCTEMH  KOMIT IOTEPHOT
MaTeMaTHKH,aHaI13y BEIMKUX JaHUX TOLIO.

PH 9 JlemoHcTpyBaT HaBUYKM B3a€EMOJII 3 IHIIMMHU JFOJBMH,
e(eKTUBHOTO CIUIKYBaHHS 31 CIEL[iaJliCTaMM Ta CYCHUJIbCTBOM, YMiHHS
MpaioBaTH y Tpymax 1 KOMaHJaX, VIPaBIiHHSI KOHQIIKTaMH 1
CTpECaMHU.

PH 10 VYwmiru 3pmilicHoBat  30ip, ONpAIIOBaHHS, aHAai3,
cUCTeMaTH3allil0 HayKOBO-TEXHIYHOI iH(popMalii, YHUKAIO4YM MpU
pOMY IIariaty, (opMyBaTH 1 BUHOCHUTU CYIKEHHS, pO3pOOIATH
Ipe3eHTallii Ta myosikarii.

PH 11 JlemoncTtpyBatn HaBUYKH Npo¢eCciiHOro CHIIKYBaHHS, YCHOI Ta
MUCbMOBOI KOMYHIKallli yKpaiHChKOI MOBOIO 1 MPUHAWMHI 111€ OJTHIEIO 3
€BPOINENCHKUX MOB.

PH 12 3Hatu 1 po3yMiTH Cy4acHI METOJIM PO3B’SI3aHHS MaTeMaTHYHHUX
3a7ad CTaTUCTUYHOTO W IHTENIEKTyaJIbHOTO aHaNi3y JaHUX, MPOTHO3Y-
BaHHS TOILO.

PH 13 3Haru i po3ymiTH METOOU PO3B’SI3aHHS MaTeMaTHUYHUX 3a/ad
IHTENeKTYaJIbHOT0 1H()OPMAIIITHOTO MOIIYKY Ta BUIOOYBaHHS 3HaHb.
PH 14 VYwmitu 3actocoByBaTH HasBHI ICHYIOYl 1 pO3pOOJIATH HOBI
QITOPUTMU  Ta  OpPOrpaMHi  3aco0M ISl CTaTUCTMYHOTO M
IHTEJIEKTYalbHOIO aHANII3y HEBU3HAUEHUX JITAaHUX.

PH 15 VYwmiTu 3acTocoByBaTH HasBHI ICHYIOYI 1 PO3pOOJSATH HOBI
ITOPUTMHU Ta MPOTPaMHI 3aCO0M OOpOOKM JaHWX, TEKCTIB, CUTHAJIB 1
300paxeHsb.

PH 16 VYwmitu 3actocoByBaTu cy4yacHi 1HQOpMaIiifHI TeXHoJOorii Ta
nporpamMHe 3a0e3neyeHHs Juis oOpoOKHM BEJIMKHMX MAacHBIB JaHMX Ha
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OCHOBI PO3MOIICHUX 1 XMapHUX CEPBICIB.

PH 17 Ymitu nnanyBaTH i BUKOHYBaTH HayKOBI JOCTIIKeHHA y chepi
MPUKIATHOT MaTeMaTHuKH, (OpMyJIOBaTH 1 TEPEeBIPATH TiMOTE3H,
o0MpaTd METOAMKH Ta I1HCTPYMEHTH, aHali3yBaTH pe3y/ibTaTH,
OOIPYHTOBYBAaTH BUCHOBKHU.

PH 18 VYwmitu 3xificHIOBaTH MOIIYK HAayKOBO-TEXHIYHOI 1 MaTEHTHOI
iHpopmMarii, BOJIOAITH HABHYKAMH KPUTHUYHOTO aHAJI3y HAyKOBOL
iHpopMmanii Ta pe3ynbTaTiB HAYKOBHX JOCHIDKEHb, PO3YMITH Ta
JOTPUMYBATHCh BUMOT aKaJIeMI4HOI TOOPOYECHOCTI.

PH 19 VYwmitm rorTyBaru  mNpomo3umii, TEXHIKO-€KOHOMIiuHi
OOTpyHTYBaHHS Ta TEXHIYHI 3aBJaHHS Ta KaJCHAApHI TUIAHW BUKOHAHHS
JUIS IPOCKTIB Ta CTapTaIliB.

PH 20 VYwmitu npammoBatd B KOMaHJi, OpPraHi30ByBaTH poOOTY
HAYKOBOTO KOJIEKTUBY NpHM BHUKOHAaHHI HAyKOBO-IOCHIAHHUX pOOIT,
NPUKIAJIHUX JIOCHIDKEHb Ta po3po0OK, TPOEKTIB, 30KpeMa y
MDKHAPOJTHOMY CEepPEIOBHIII.

8 — PecypcHe 3a0e3neueHHs peajizanii mporpamMu

Kanpose 3a0e3neueHns

BignoBimae kagpoBUM BHMOTaM MO0 3a0C3MEUCHHS MPOBAKCHHS
OCBITHBOI [isUTBHOCTI y cdepi BHUIIOI OCBITH 3TiIHO 3 IIOYUM
3akoHofaBcTBOM Ykpainu (IlocranoBa kabineTy MiHICTpiB YKpaiHu
«[Ipo 3arBepmxenHst JIiNeH3IMHUX yMOB TPOBAHKEHHS OCBITHBOI
nisTbHOCTI 3akaiB ocBituy Bix 30 rpyans 2015 p. Ne 1187, 31 3minamu,
BHeceHUMu3riaHo 3 [Tocranosoro KM Ne 365 Bix 24.03.2021, noxarox 15-
16).

MarepiajibHO-TexXHiYHe
3a0e3ne4yeHHst

BinmoBigae BuMoOram mioj0 MaTepialbHO-TEXHIYHOTO 3a0e3MeYCHHS
MIPOBAXKEHHsI OCBITHBOI MISJIBHOCTI y cdepl BHUILOI OCBITU 3TiAHO 3
nitounuM 3akoHoAaBcTBOM Ykpainu (IloctanoBa kabiHETy MiHICTPIB
Vkpainn «[Ipo 3arBepikeHHs JliEH31MHUX YMOB NPOBaKEHHS
OCBITHBOI JISNIBHOCTI 3akiaaiB ocBiT» Bia 30 rpymaus 2015 p. Ne 1187,
31 3miHamMu, BHeceHMMH 3rigHo 3 IlocramoBoro KM Ne 365 Bin
24.03.2021, nomarox 17). Y HasBHOCTI € ayauTopHHid (oHI Ta
MyIbTUMEIITHE 00NaHAHHS.

Indopmaniiine Ta
HABYaJIbHO-MeTOAUYHe
3a0e3nevyeHHst

Binnosigae Bumoram 11010 iHhopMalliifiHOro Ta HaBYaIbHO-METOAMYHOTO
3a0e3neyeHHs MPOBAKEHHSI OCBITHBOI NISIIBHOCTI Y cpepl BUILIOT OCBITU
3riAHO 3 Jif04MM 3akoHojaBcTBoM Ykpainu (ITocrtanoBa kaOiHeTy
MiHicTpiB Ykpainu «IIpo 3aTBepmxenHs JlileH31MHUX YMOB POBAKEHHS
OCBITHBOI AisTbHOCTI 3aknafAiB ocBiTH» Bif 30 rpyaus 2015 p. Ne 1187, 3i
3MiHaMH, BHeceHuMH 3TigHo 3 ITocranoBoro KM Ne 365 Big 24.03.2021,
noxatok 18). Y BuknanmadiB Ta cTyaeHTIB € goctym 1o 0idmiorekn HTY
«XTII» Ta ii peno3uTopito, a TaKOX 10 KadeapaabHOoi 010110 TEKH.

9 — AkajgeMiuyHa MOOLIbHICTH

HaunionajnibHa KpeauTHA
MOOUIBHICTH

Ha ocHOBI aBOCTOpOHHIX JOTOBOpiB MiX HarlioHadTbHUM TEXHIYHUM
YHIBEPCUTETOM  «XapKiBCBKMH  TONITEXHIYHMH  IHCTUTYT»  Ta
MIPOBITHUMUTEXHIYHUMHU YHIBEpcUTEeTaMH YKpaiHu. PeriiameHTyeThcs
«[TonoxeHHSAM NPO aKkaJeMiyHy MOOUIBHICTD CTYAEHTIB, acCIipaHTIB,
JIOKTOPAHTIB, HAyKOBO-TIEaroriyHUX Ta HAayKoBUX mpauiBHUKIB HTY
«XTIII»
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MiskHapoaHa KpeauTHA
MOOIIbHICTH

YHIBEPCUTETOM  «XapKIBCHbKUA  MOJITEXHIUYHHUHA

THCTUTYT»

Ha ocHOBi ABOCTOpOHHIX M0TOBOPIB MiX HalioHaTbHUM TEXHIYHUM

Ta

HaBYaJIbHUMH 3aKJIaJaMH BUIIOI OCBITH 3apyOi’KHHMX KpaiH-TapTHEPIB.

HaBuanus inozeMHuXx
3100yBaviB BUIIOL

OCBiTH

MosknuBe, miciisi BUBYEHHs 3100yBayaMi KypCy YKpaiHChbKOT MOBH.

2. IEPEJIIK KOMIIOHEHT OCBITHbO-HAYKOBOI ITIPOI'PAMU

TA IX JIOTTYHA ITOCJITOBHICTD

2.1. Ilepenik komnonent OIT

Kona KoMmnoHeHTH 0CBITHBOI IPOrpaMu KinbkicTbKkpeauris ®opma
(IMCHUILTIHA, TPOEKTH / pOOOTH, NPAKTHKA, €EKTC nigcy
kBajidikaniiHa pooora) MKOB
oro
KOHTP
0J110
1 2 3 4
0606’a3ko06i komnonenmu OII (3000ysaui euwyoi oceimu — zpomaoanu Yxkpainu)
3arajbHa niAroTroBKa
3111 [HHOBaIIIfHE MIAPUEMHHIITBO T YIPABIIHHSA CTapTal Npoektamu | 3 | 3aiik
3112 IHo3emHa MoBa 3a npodeciitHuM CIIPsIMYBaHHIM 3 | 3amik
3113 IHTeneKkTyaibHa BIACHICTh 3 | 3amik
CuneniajnbHa (paxoBa) miaroropka
CIl1 MareMaTu4uHi METOAA MAIIMHHOIO HaByaHHs 1 5 | 3amik
CI12 HekopekTHi 3a1a4i 00poOKU JaHUX 5 | Ex3amen
CI13 MareMaTiu4uHi METOAA MAIIMHHOIO HAaBYaHHS 2 4 | Exzamen
CI14 Hemniniitni nponecu 1 Mmoaeni 4 | Ex3amen
CII5 MeTaeBprUCTUYHI METOIM ONITUMI3AIlii 4 | Exzamen
HaykoBa miaroroska
HIT1 OcHOBHU HayKOBUX JOCTIKEHb 5 | 3amk
HIT 2 ®dinocodcbki TPoOIEMHU CY4aCHOTO HAYKOBOTO Mi3HAHHS 3 | Ex3amen
HIT 3 CyuacHi npo06JyieMH 1HTeNEeKTYyaJIbHOTO aHaJI3y JaHUX 4 | Ex3zameH
HIT 4 CyuacHi mpo0ieMu NpUKIaJHOI MaTeMaTHKN 5 | Ex3amen
HIIn HaykoBo-mociiiHa mpakTuka 11 | 3amik
HII ArecTaris 19 | 3axucr
3arajabHuii 06cAr 000B’I3KOBUX KOMIIOHEHT 78
Buéipkoei komnonenmu OIl
IIpogiabHa miaroroBka
[podinbunii naker qucuuitin 1 "IaTesiekTyaapHuil aHasi3 BeJIMKUX JaHuX"
BIT1.1 MeTtoau Ta TeXHONIOT1] poOOTH 3 BETMKUMHU JaHUMHU 5 | Exzamen
BIT 1.2 AHauni3 rpadoBuX JaHUX 6 | Ex3zamen
BIT 1.3 [HKeHepiss MalIMHHOTO HaBYaHHS 5 | Ex3amen
Mpodinbuuii naker nucuuuiin 2 "[HTe/eKTyaIbHIN aHAJII3 TEKCTiB, CHTHAJIB Ta
300paeHp’’
BIT 2.1 AHai3 1 CHHTE3 IPUPOAHBOMOBHOI 1H(OopMaIii 5 [Ex3amen
BI1 2.2 MeToau 0OpoOKH CUTHATIB 6 [Exzamen
BIT 2.3 MeToau 00poOKH 300pakeHb 5 [Ex3amen
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JAucnumiiing BUIbHOTo BUOOPY Npo@iibHOI NiATOTOBKY (3riIHO MepetiKy)
IIT 1 Juctumiiay npodiabHOi TAr0OTOBKH 1 4 | Ex3ameH
I1I1 2 Jucturniag npodibHOT MIATOTOBKH 2 4 | Ex3ameH
JAMcuun/iiHg NpaBoBoOro Ta NCUX0JOTIYHOI0 CIPSIMYBAHHSA

BC1 Jlucuuutiza mcuxoI0riyHOTO CIIPSIMYBaHHS 3 | 3amix
BC 2 Jucuumiiina npaBoBOro CIpsiMyBaHHS 3 | 3amk

JlucuuIuIiHg HAYyKOBO-TIpo(eciiiHOro cnpsAMyBaHHs (3TiAHO MepetiKy)
HIIC 1 Jucoumaina HIIC1 4 | 3amik
HIIC 2 Huctumutina HIIC2 4 | amik
HIIC 3 Jucoumaina HIIC3 4 | Ex3ameH
3arajabHuii 00cAT BUOIpKOBHX KOMIIOHEHT 42
3ATAJIBHUU OBCST OCBITHBOI ITIPOT'PAMU 120

2.2. Po3noain 3MicTy 0CBiTHHO-HAYKOBOI IPOrpPaMu 3a TPyNaMH KOMIIOHEHT Ta UKJIAMH

MiAroTOBKH
OO0cAr HaBYATLHOTO HAaBaHTAXECHHS 3/100yBaya BUIIOI OCBITH
(xpeauris / %)

No .

/1 Lyicn miAroToBKu O060B’s13K0B1 BubipkoBi kommonentu | Bceporo 3a Bech
KOMIIOHEHTH OCBIiTHBO- OCBITHBO-TIpO(eCiitHOT TEpMiH
npodeciitHoi mporpamu nporpamu HaBYaHHS

1 2 3 4 5

1 | Saramua 9/75 9/75
HiArOTOBKA

2 CreuianbHa
(paxosa) 69 /57,5 69 /57,5
M1JrOTOBKA

3 | Aucunmin 42135 42135
BUTRHOTO BUOOPY

Bcrworo 3a Bech TepMiH 78/ 65 42135 1207100

HaBYaHHS

2.3 @opma aTecTauii 3100yBa4iB BUILOI OCBiTH

ArTecTallisi BUITyCKHHUKIB OCBITHBOI Iporpamu cremianbHocti 113 «IIpuknaana maremaTuka»
IPOBOJIUTHCA Y POpMI 3aXHMCTy KBaTi(iKaliitHOi Marictepcbkoi poOOTH Ta 3aBEPUIYETHCS BUAAYCIO
JOKYMEHTY BCTAQHOBJICHOTO 3pa3ka TpO TMPHCYIKCHHS CTYIEHS Marictpa i3 TNPHUCBOEHHIM

kBaidikaii: «MaricTp 3 NPUK/IaIHOI MaTeMaTHKW 32 OCBITHHOIO IIPOTPaMOI0

«IHTeNeKTYaTLHMIT aHAJII3 JaHUX». ATECTAaIlis 3AIICHIOETHCS BITKPUTO 1 IMyOIIIYHO.

KBamidikamniiina pobora mMae OyTu nepeBipeHa Ha IJariaT i3 BUKOPHCTAaHHSIM INPOTPaMHO-
TEXHIYHUX 3ac001B, a TAKOK Ma€ OyTH PO3MIIIIEHA B PEIO3UTOPIi BUIIIOT0 HABYAJIHLHOTO 3aKIaay ado
BIJITIOBIJTHOTO CTPYKTYPHOTO HiAPO3ALTY.
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3. CTPYKTYPHO-JOTTYHA CXEMA OCBITHbLOI ITIPOT'PAMM

1 cenmecmp 2 cemecmp 3 cemecmp 4 cemecmp




4. MATPHUALIA BIAITOBIIHOCTI BUSBHAYEHUX PE3YJIBTATIB HABUAHHS, KOMIIETEHTHOCTEU TA OCBITHIX
. 9 . " o . "
4.1. Ilpodinbuuii naker aucuuiuiid 1 "[HTeeKkTyaIbHUI aHAJII3 BEJTUKUX JaAHUX
= KomnerenTHocTi
Ew
s = . . . .
2 £ 3araabHi CneunianbHi (paxosi)
S
23
-V 3K1 | 3K2 [ 3K3 | 3K4 [ 3K5 | 3K6 | 3K7 | 3BK8 | 3K9 |3K10|(3K11|3K12|3K13|3K14| CK1 | CK2 | CK3 | CK4 | CK5| CK6 | CK7 | CK8 | CK9 [CK10|CK11|{CK12|CK13|CK14|CK15(CK16|CK 17
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
3M3  [3m3  |3m3  |cmil 303 |HO3  |cmi o [3m3 (313 [3m3  |mm2 |Hm4 |HO3  |HO3  |cnl o |cnl |cm2  [Hm3 [emi o [3m3 0 [cmi o |3m3 |3m3  |cml |cOs |cOl |BO13 [BI1.2 [HO4 [HO3
HII3 [cm1 [cm3  |BOL3 |HO4 |cmi2  |BIL2 HII3 HIT 4 ClI3 |crm2 |cm4 |BIi2 |cm2 CIl 3 CIl3 |BI12 |[CO3 |OII2 |MHI1 HIT 4
HII4 [Cr3 ([BI12 |mI1  |BIO12 |CI3 HII 4 Cll4 |[CIm3 |cms  |BIOL3 |CI3 HIT 3 CII5 |[BII13 |BII12 HIIC 2 HIIC 2
PH1 BII12 |BI 1.3 |M2 |[BM1.3 |BI1.3 Clis |cr4 |BI12 CIl 4 HIT 4 BIT 1.2 BII 1.3
BIT1.3 |TI1 nri |1l BIT1.2 |BI1.2 |MII1 BII 1.2 I 2 HIIC 2
mmi - |nm2 HIIC 2 BII 1.3 [BIT13 |I2 BII 1.3
HIIC 2 |HIIC 2 I 1 HIIC 2 HIIC 2
Cll1 |Crmi |BOL3 |BO12 |CO1  |BI12 I 2 Cri1 |cmi |cm2 |Bhl2 |CIi CI 1 CIl1 |BIO12 |CI1 |BIOL3 |BI12 |HIC1 |HIC3
Cli3 |crn3 |nm2 |BO13 |cr2 Cli3 |cr2 |cm4 |BO13 |cm2 CI13 Cr3 |BH13 |cn3 |mm2
BIT1.2 |BI 1.2 CIl3 Cri4 |cr3 B2 CI1 3 I 2 BIT1.2 |HIIC1 |BI 1.2
BIT 1.3 |BII 1.3 BIT 1.3 BII12 [CIT4 |mMI2 CIl 4 HIIC 1 HIIC3 |BI 1.3
PH2 T 2 BIT1.3 |BII1.2 |HIIC 1 BIT 1.2 HIIC 3
HIIC 1 HIIC 1 |BIT 1.3 |HIIC 3 BII 1.3
HIIC 3 |HIIC 1
HIIC 3
BII12 (BII12 |BI13 |BM1.2 |BI1.3 |BM1.2 CI5 |(BI12 |CO5 |BIO12 |BO1.2 Crs |cms |BH12 |BIOL3 |BI1.2 HIIC 2
PH 3 BIT1.3 |BM 1.3 BIT 1.3 | HIIC 2 BIT1.2 |BI1.3 |BM1.2 |BM1.3 |BI1.3 BIT1.2 |BI1.2 |BI1.3 HIIC 2
HIIC 2 | HIIC 2 BIT 1.3 HIIC 2 HIIC 2 HIIC2 |BM 1.3
Ol |BOL1 A1 |[1 BITLI BIT 1.1 CIl5 CIl 5 BII 1.1 BII 1.1 crs |cms BIT1.1 |BIT 1.1
PH 4 I 1 I 1 TIIT 1 T 1 BII 1.1 TIIT 1
cri |t BIT12 |CII1 |BI1.2 cri1 |cmt |cm2  |Bmi2 |cri (@18 crii |Bmi2 |cri BIT1.2 |HIIC 1 |HIIC3
crs3  |cms CIi2 Cr3 |crn2 |cm4 Cr2 CIl 3 Cl3 |[HOC1 |CI3
BIT1.2 |BIT1.2 CIT3 Cri4 |cr3 |Bi2 CIT 3 HIIC 1 BII1.2 [HIC3 |BIT1.2
PH5 HIIC 1 BII12 |CI4 |HIIC1 CIl 4 HIIC 3
HIIC 1 |BIT1.2 |HIIC 3 BIT 1.2
HIIC3 |HIIC 1
HIIC 3
BIT1.2 |BI 1.2 BII12 |Cl2 |BII1.2 Ccri4 |cm2 |cm2 |Bmi2 |cm2 HIIC 1 crs |cms B2 BIT1.2 |HIIC1 |HIIC3
HIIC 1 CIi5 |cr4 |cm4 CIl 4 HIIC 3 BII1.2 |BIT1.2
BII12 [BII12 |CI5 BIT 1.2 HIIC 1
PH 6 HIIC1 |HIC1 |BIT1.2 HIIC 3
HIIC 3 |HIIC3 |HIIC 1
HIIC 3
Cri1 |crmi |BOL3 |BOL2 |CO1  |BI12 BIT 1.1 Cri1 |crmi |BO12 |BO12 |CITI crt Crit |BI12 |Chl |BOL1 |BOL1
Cli3 |crm3 |mmi |BOL3 |CI3 Cri3 |(crm3 |mmi |BOl3 |cns3 CIl 3 Cr3 |BIOL3 |CO3 |BIOL3 |BOIL2
BIT1.2 |BI 1.1 nni  |BIII BIT1.2 |BM 1.2 BIT 1.1 BII 1.1 BII 1.1 BIT 1.2 I 1
PH7 BIT1.3 |BI1.2 BIT 1.3 BII13 |BI13 BIT 1.2 BIT 1.2 BIT 1.3
i |BI13 I 1 I 1 BIT 1.3
I 1
Ol (BOLI |01 |01 |BOLL BIT 1.1 I 1 I 1 BIT 1.1 BIT 1.1 BIT 1.1 BIT 1.1 (BITL1 HIIC 2
PHS HIIC2 (M1 I 1 HIIC 2 HIIC 2 HIIC 2 I 1
HIIC 2 HIIC 2 HIIC 2




KomnerenTHoCcTi

=
5 E
2 £ 3araibHi CreuniaasHi (paxosi)
=
=
ga
& = [3K1|3K2|3K3|3K4|3K5|3K6 | 3K7 | 3K8 | 3K9 |3K10|3K11|3K12|3K13|3K14| CK1| CK2 | CK3 | CK4 | CK5| CK6 | CK7 | CK8 | CK9 [CK10|CK11|CK 12| CK13|CK 14| CK 15| CK 16 | CK 17
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
M1 [3m3  [3m1 {301 |3m2 31 [3m1 301 |31 BC1 [BC2 31 (31 |3m1 |31 BC1
303 3m2  [3m2  |3m3 M2 [3m2  [3m2 3012 3m2 [3m2
PHO [BC1 313 313 (313|313 3113 3M3 (313
BC2 BC 1
BC2
M3 [3m3  [3m3 3m3  |Hm1 (HO1 o [3m3 |33 313 HIT2 |HO3  |HO2 HIT 3 3m3  |Hm1 [3m3  [3m3 HII2 |HO3 |HIO2
HII1 |HII1 HII2 |HII2 HII1 |HI3 HIT4 |HO4 |HO3 HIT 3 HIT4 |HII4
PH 10 HII2 |HII2 HIT 3 HIT 4 HIT 4
HIT 3 HIT 4
HIT 4
301 M1 [3m1 (3m2 BIIL1 |31 |31 301|301 BILL (301 [3m1 |3m1 [3m1  |BIOLI BII L1 |BIT L1
PH 11 3M2  [3M2 3M2  (3mM2  |3Mm2 32  [BIOLL |32 |3m2
BIT 1.1 BIT 1.1
HI3 |cmt [cri [Bhi3 |HO3 |crmi |BI12 HIT 3 HIT4 |HIO3 [HO3 [crmn [crmn o [cr4  |HO3 |crnd cr cril |cms |crmi o |BI13 |BI12 |HIT4 |HIT3
HII4 |crm3 |cm3 HII4 |cm3 HIT4 HIT4 cn3 |cm3 |cms  |Bmi2 |cm3 cr3 cr3  [Bmi2 |cm3 HIT 4
BII1.2 |BII1.2 BII1.2 [BII13 Cl4 |cm4 |[Bmi2 |Bm13 |Cr4 HIT 3 CIs |[BIm13 |Bmi2
PH 12 BI1.3 |BI 1.3 BIT 1.3 crs  |BI12 BIT 1.2 HIT 4 BIT 1.2 BIT 1.3
BIT1.2 |BI 1.3 BIT 1.3
BII 13
BIT13 |BI1.3 [BI 13 [BIL3 [CrT2 T 2 cr4 |cr2 |cm2 |Bm13 |cm2 I 2 BIT1.3 |BI 1.3 [BIT13
PH 13 mm2  |mm2 BIT13 BII13 |cri4 |crm4 CIl 4 ig)
BIT 1.3 |mIT2 BIT 1.3
cril |cmi o [Bmi3 |Bmi2 |Crii |BI12 BIT 1.1 cit |emt |cms |Brmi2 |crmi crl crl o |cms |crmi |BII |BIL1 |HIC I
cn3  |cms BIT13 |cCr3 cn3 |cm3 [Brmi2 |Bmi3 |cri3 cr3 Cr3 |[Bmi2 [crm3 |BI13 |BI12
PH 14 BIT1.2 [BIT 1.1 BIT 1.1 CIIs |BI1.2 [HIC1 BII 1.1 BII 1.1 Crs [BI13 |Bri2
BII1.3 |BIT1.2 BIT13 BII1.2 |BIT13 BIT 1.2 HIIC 1 BII1.1 [HIIC1 |BIT13
BIT 1.3 BIT 1.3 |HIIC 1 BIT 1.3 BIT 1.2
HIIC 1 HIIC 1
crit o |cmi [Bmi3 |Brmi2 |Crii |BI12 cit |cmt |cns |Brmi2 |crmi crl crit |cms |crmit o |B13 |BI12
cn3  |cms BII13 |CII3 crn3  |cm3  [Bmi2 |Bmi3 |cm3 cI3 cr3  [Bmi2 |cm3
PH 15 BIT1.2 |BIT1.2 BIT13 crs  |Brmi2 BIT 1.2 Crs |BIm13 |Bri2
BIT13 |BI 1.3 BIT12 |BI 1.3 BIT 1.3 BIT 1.2 BIT 1.3
BIT 1.3
BII1.2 |BIT1.1 |BII1.3 |BII1.2 |BII1.1 |BII12 BIT L1 BIT1.2 |BIT1.2 |BII1.2 |BII12 |BII11 BII 1.1 BIIL.l |BII1.2 |BI12 |BII11 |BI1.1
PH 16 BII1.3 |BIT1.2 BII1.3 [BIT13 BII1.3 [BIT13 BII1.3 |BIT1.2 BII12 |BII1.3 |BII1.3 |BII13 |BII12
BIT 1.3 BIT 1.3
HII2 |HIO2 |HIOC1 |HO2 |HIO2 HIT 4 HII2 |HO4 |HO2 |HIOC1 |HIOC1 |HIIC 1 HIT 4 HIIC 1 HIT2 |HIT4 |HIT2
PH 17 HIT4 HIT4 HIT4 HIIC 1 HIT4
HIIC 1
BC2 |Hm2 |HI2 HII2 |HII2 HIT 3 HII2 |HO3  |HO2 HIT 3 BC2 |Hm3 HIT2 |HO3 |HI2
PH 18 HIT 3 HIT 3 HIT 4 HIT4 |HI4 |HIOI3 HIT 4 HI14 |HIT4
HIT 4 HIT 4 BC2
PH 19 HI12 |HI2 HII2 |HI2 HIT 4 HII2 |HO4 |HO2 HIT4 HII2 |HI4 |HI2
HIT4 HIT4 HIT4 HIT4
BC1 |HI3 HIT 3 HIT 3 HII3 |HIO3 HIT 3 BC1 |HII3 HII3 [BC1
PH 20 BC1




4.2. llpodinbuuii naketr (ucHUILTiH 2 "[HTeIeKTyabLHUI aHAII3 TEKCTIB, CHTHAJIIB Ta 300pa:keHb "

- KomnerentHocti
=
I
s E 2 3arajabHi CneunianbHi (paxosi)
3K1 | 3K2 | 3K3 | 3K4 | 3K5 [ 3K6 | 3K7 | 3K8 | 3K9 (3K10|3K11|3K12|3K13|[3K14| CK1 [ CK2 | CK3 | CK4 | CK5 | CK6 | CK7 | CK8 | CK9 |[CK10|CK11|CK12|CK13|CK14|(CK15|CK16|CK 17
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
3M3  (3m3  |3m3 |cml |33 |HO3  (cml (303 (313 [3m3  (mm2 [HO4 |HO3  |HO3  |cnl o |cnl |cn2  |HO3  [emi o [3m3 |cmt [3m3 |3m3 |cml |cns |CcOl |BI22 |BO23 |HIO4 [HI3
HII3 [cmi1  [cri3  |BI23 |HII4 |CrI2  |BII23 HIT 3 HIT 4 Cli3 |cr2 |cm4 |Bm23 |co2 CI13 Cli3 |[BH23 |cn3 |nm2 |mmi HIT 4
HII4 |CI3 |BI22 (Ol [BO23 |CI3 HIT 4 cn4 |cns3  |cns cns3 HIT 3 cns BIT2.2 HIIC 2 HIIC 2
PH1 BM2.2 |BM23 |2 |MmII1 |BI22 B 2.3 Crs |Ch4 |Bm23 CI 4 HIT 4 BM 2.2
BIT12.3 |TI 1 BIT 2.3 BI12.2 |BI2.2 |1 BIT12.2 BIT 2.2 HIIC 2
M1 |12 I 1 BI12.3 |BI23 |2 BIT2.3 I 2
HIIC 2 |HIIC 2 HIIC 2 T 1 HIIC 2 HIIC 2
Cril |CIl |BH23 [BI23 |CII1 |BI23 BI12.3 |2 cr1 o |cmt |cm2  |Bh23 |cri CIl 1 Cri1 |BM23 |CI1 |BI22 |BM23 |HIC1 |HIIC3
cn3 |cr3  |mm2 cr2 cn3  |crn2 |cn4 cn?2 cns3 Ch3 |HOC! |cn3  (mm2
BM2.2 |BII22 cIn3 C4 |Cr3 |Bm23 cns3 BIT2.2 BM2.2 |HIC3 |B22
PH 2 BI123 |BIl23 BIT2.2 BI122 |CIl4 |MMT2 CI4 I 2
I 2 BIT 2.3 BI12.3 |BI2.2 |HIIC 1 BIT12.2 HIIC 1
HIIC 1 HIIC 1 |BI12.3 |HIIC3 B 2.3 HIIC 3
HIIC 3 |HIIC 1
HIIC 3
BI123 |BI2.1 [B23 [BM2.1 |BII23 |BI23 BI12.3 CIl5 |[BI23 [Cr5 |BH21 |B2.1 Clis |cms  |Bh2l |BH21 |BO2.1 HIIC 2
PH 3 HIIC2 |BI2.3 BI2.3 |HIIC2 BIT2.3 BI123 |BI23 |BI23 BIT2.1 |BI2.1 BIT2.3
HIIC 2 HIIC 2 HIIC 2 HIIC2 |BIT123 HIIC 2
PH 4 M1 |BH21 |O1  |[BO21 |OH1 cns cns  |BI2.1 B2l crms |crms  |BO2d (B2l |Br2.1
I 1 I 1 T 1 T 1 BM2.1 |BIT2.1 I 1
crnloo|crt cri crit fcrmt o |cm2 Cril (@18 Cri1 |[HOC1 |cm1  |Bm22 HIIC 1 | HIIC 3
cn3 |cn3 cr2 cn3 |crn2 |cn4 cr2 cns3 Crn3  |HOC3 |cn3
BM2.2 |BIT122 cns3 C4 |cCr3 |HC1 cns3 BIT2.2 B 2.2 BI12.2
PH 5 HIIC 1 B 2.2 BM2.2 |CIl4 |HIIC3 CI4 HIIC 1
HIIC 1 |BI 2.2 BIT2.2 HIIC 3
HIIC 3 |HIIC 1
HIIC 3
BI123 |BI23 [BM23 [BM23 |Cli2 [BM23 BIT12.3 crn4 |crm2 |cn2  |Bh23 |crn2 HIIC 1 crns |cns BI123 |HIIC1 [HIIC3
HIIC 1 BI 23 cns |cr4 |cn4 CI4 HIIC 3 BI 2.3
BM2.3 |BI23 |CIT5 BI 2.3 HIIC 1
PH 6 HIIC 1 |HIIC 1 [BI2.3 HIIC 3
HIIC 3 |HIC3 |HIIC 1
HIIC 3
cr1 |Cri |BH23 B2l |Cril |BI23 BI2.3 crl |cri |BH23 [Bo2l |Cri CI1 Crl |BI21 |CIl  [BO21 |BM2.1
cn3  |crn3  |mmi o [B23 |cCrs3 cn3 |crm3  |nmil o |Bh23 |chs3 cns3 Cr3 |BI23 |Cl3  [BH22 |Br23
BIT2.2 |BI2.1 nmi  |BH2.2 BIT12.2 |BI2.2 BIT2.1 BIT 2.2 BIT2.1 BIT2.1 T 1
PH7 BI123 |BIT22 BIT 2.3 BI2.3 |BM23 BIT2.2 BIT2.2 BIT 2.2
M1 |BI23 It 1 T 1 BI2.3
It 1
M1 |Br2l (mmi |Brm21 |mmi I | M1 |Bh2.1 B2l BIT2.1 |BI2.1 [Br2.1 |BI2.1 |Br2.1 HIIC 2
PH 8 HIIC 2 | 1 nmi  |HIIC2 HIIC 2 HIIC 2 HIIC 2 T 1
HIIC 2 HIIC 2
311|313 301 (311|312 311|301 301 (311 BC1 |BC2 3111|301 301 (311 BC 1
3113 312 |3m2  |303 312|312 |3M12 3112 3112|312
PHY9 |BCI 3013 3M3  (3m3 303 3013 313 3013
BC2 BC1
BC2
3113|313 313 3113  |HO1 |HIT1 (3113|3113 313 HII2 |HO3 |HIT2 HIT3 3113  |HO1 |303 (313 HII2 |HO3 |HIO2
HIT1 |[HITI HIT2 |HI2 HIT1 |HI3 HIl4 |HO4 |HII3 HIT3 HIl4 |HIl4
PH 10 HI2 [HI2 HII 3 HIT 4 HIT 4
HIT3 HIT 4
HIT 4




KomnerentHocTi

] =
s _ 3
s E 2 3arajabHi CneunianbHi (paxosi)
3K1 | 3K2 | 3K3 | 3K4 | 3K5 | 3K6 | 3K7 | 3K8 [ 3K9 |3K10 (3K 11|3K12|3K13|[3K14| CK1 | CK2 | CK3 [ CK4 | CK5 | CK6 | CK7 | CK8 | CK9 |CK10(CK11|CK12|CK13|CK14|CK15|CK16|CK 17
1 2 3 4 B 6 7 8 9 10 11 12 i3 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 il 32
301 31 (301 |3m2  |BIO21 301 (301 (301 3001 BI12.1 |BI2.1 |31 |31 |31 |31 (B2 [BII21 [BI2.1 [BI21 |BI2.1
PH 11 3M2 (302 32 (3M2  |302 302 3M2  [3m2
BII2.1
HII3 |CII1 |CI1 |BI23 |HIO3 |CH1  [BH23 HIT 3 HII4 |[HO3 |[HO3 |CI1 |CH1 |CH4  |HIO3  |CITl cri CIIl |CI5 |Crmi  |BI22 |BM23 |HIO4 [HII3
HII4 [crm3  [cios HII4 [CII3 HIT4 HIT4 CII3 |crm3  |cims  |BI23 |CII3 CII 3 CII3  |BI23 |CI3 HII 4
PH 12 BI12.2 |BII2.2 BI12.3 |BII2.2 BII23 Cli4 |crm4  (Br23 cr4 HIT 3 CI5 BI12.2
BII2.3 [BII23 BII23 crs  |Bm2a2 BII2.2 HIT4 BII2.2
BII2.2 |BII23 BII2.3 BII 2.2
BI123
BI2.1 |II2 |BI2.1 |CI2 111 2 Cli4 |cr2 |cm2 |Bo2l |Ci2 I 2 BI12.1 |BI2.1 |BI2.1 |BII2.1 |BII2.1
PH 13 111 2 Cli4 |cr4 cr4 11 2
I 2 BII 2.1
CI1 [CI1  |BM23 |BI21 |CIT1 |BII23 BII 2.3 Cl1 |crmi |cms  |BHO2d |CH1 Cri1 Cll |cms  |crmi |Bh2d |BI2.0 |HIC 1
cn3 |3 BII23 |CI3 CII3 |cr3  (BI23 |BI23 |CII3 CII 3 CII3 |BI21 |CI3 |BI22 |BI23
PH 14 BI12.2 |BII2.1 BI12.2 CII5 |[BI122 [HIC1 BII2.1 BI1 2.2 CII5 |BII23 |BI2.1
BII2.3 [BII2.2 BII23 BII2.2 |BII23 BII2.2 HIIC 1 BII2.1 [HIC1 |BI2.2
BII23 BI12.3 |HIIC 1 BII2.3 BII2.2
HIIC 1 HIIC 1
CII1 |CIIl |BI23 |BH21 |CH1 |BI23 BII2.3 Clil |crmn |cims  |BH2ad |CInd CIl 1 Ccrl o |cms  |cmilo |BI2d1 |BI2.1
PH 15 crn3  |cms BI12.3 |CI3 CII3 |cr3  [BI23 |BI23 |CII3 CII 3 ClI3  |BI21 |CI3 BII 2.3
BI2.3 [BI2.1 BII23 crs  [Bm23 BII2.1 CII5  |Bm23 [Bm2.1
BII23 BII 2.3 BII23 BII2.1
BII2.2 (BI2.1 |BM23 |BM2.1 |BII22 |BM23 BII 2.3 BII2.2 BIM22 |BM23 |BI2.1 |BM2.1 BII2.2 BI2.1 (B2 [BM21 |BI2.1 |BI2.1
PH 16 BI12.3 |BII2.2 BI12.3 [BI12.3 BI12.3 |BII23 BI12.3 |BII12.2 BI122 |BII2.3 |BI2.2 |BII22 |BI23
BI12.3 BII 2.3
HII2 |HI2 |HIOC1 |HII2 [HII2 HIT4 HII2 |HI4 [HI2 |HIOC1 |HIC1 |HIC 1 HIT4 HIIC 1 HII2 |HI4 |HI2
PH 17 HIT4 HIT4 HIT4 HIIC 1 HIT4
HIIC 1
BC2 |HII2 |HII2 HII2 |HIT2 HIT 3 HII2 |HII3 |HII2 HIT 3 BC2 |HI3 HI12 |HII3 |HII2
PH 18 HIT 3 HIT 3 HIT 4 HIT4 |HII4 |HII3 HIT 4 HI14 |HIT4
HIT4 HIT4 BC2
PH 19 HII2 |HI2 HII2 |HO2 HIT4 HII2 |[HO4 |HO2 HIT4 HII2 |HI4 |HI2
HIT4 HIT4 HIT4 HIT4
prz0 |BC! |HT3 HIT 3 HIT 3 ggla HIT 3 HIT 3 BC1 |HI3 HII3 |BC1




