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cuctemu Ta TexHousorii / Yknagaui: O.I'. baitoy3, O.M. Manyra, JL.M. boxyxa, M.I".
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1. 3ATAJIBHI TOJIO’KEHHSA

Ha 3aBepmanbHOMy eTami HaBYaHHS 3/7100yBay Jpyroro (MariCTEpPCbKOTO) pPiBHS
BHUIIO1 OCBITH 3a crierianbHicTIO 126 [HpopMmaliiiHi cucTeMHu Ta TEXHOJIOTI] Ma€e MPOUTH
aTecTamiro y (gopmi myOIiYHOTO 3aXUCTy BHITYCKHOI KBamidikariinoi podoru [1, 2].

KgamidikariitHoro poboToro nepeadadeHo CaMOCTiiHE PO3B’sI3aHHS
KOMIUIEKCHOT 3amadli y cdepl 1HGOpPMAIIMHMX CHUCTEM Ta TEXHOJOTiH, 10
CYIIPOBOIKYETHCS MIPOBECHHIM JIOCITi PKeHb Ta/abo 3aCTOCYBaHHSM

1HHOBAIIIHUX miaxoaiB. PoOoTa Mae BIAIIOBIIATH TAKUM BUMOTaM:.

—y poboTi He NOBMHHO OyTH akaJeMiuHoro Iiariaty, ¢abpukamii Ta
danbcudikarii;

— 3MICT pOOOTH Ma€ BIANOBIJIATH ii TEMI Ta BUJAHOMY KEPIBHUKOM 3aBJAHHIO;

— po0OTy Ciijl ONPWIIOAHUTH Ha OQIIIHHOMY CaiTi 3aKjaay BUIIOI OCBITH abo
foro miapo3auty, abo y peno3uTapii 3akjiay BUIIOi OCBITH.

Metoro BUKOHAHHS KBall(iKaliifHOI poOOTH € CUCTEMaTH3allis, 3aKpIIUICHHS,
PO3IIMPEHHS] TEOPETUYHUX 1 MPAKTUYHUX 3HAHb 1 BMIHb 31 CIEHIAJIBHOCTI Ta
3aCTOCYBaHHA X MiJ] YaC BUKOHAHHS KOHKPETHUX NMPAKTUYHUX YU HAYKOBUX 3aBJaHb;
PO3BUTOK HaBUYOK CaMOCTIMHOI pOOOTH; OBOJIOAIHHS METOAMKAMHU JOCHIIKEHHS Ta
CKCTICPUMEHTY, TTOB’I3aHUMH 3 TEMOIO poboTH [2, 3].

VY Xonl BUKOHaHHA KBamidikamiiiHOi poOdoTH 3700yBay BHILOI OCBITH Mae
OBOJIOJIITA TAKUMH OCHOBHHUMH KOMIIETEHTHOCTSIMH [2]:

1. 3maTHICTH 10 aOCTPAKTHOT'O MUCIICHHS, aHaTi3y Ta cuHTe3y (3KO01).

2. 3MaTHICTh PO3POOJIATH MPOEKTHU Ta yrpariatu Humu (3K04).

3. 3maTHICTH OLIIHIOBATH Ta 3a0e3IeuyBaTH SKiCTh BUKOHYBaHHX po0iT (3K05).

4. 3natHicTh po3pobssatu Ta 3actocyBatu ICT, HeoOXimHiI JyUisi pO3B’S3aHHSA
cTpareriyHux i1 morounux 3anad (CKOI).

5. 31aTHICTH MPOEKTYBATH 1HGOPMAIIIIHI CUCTEMH 3 ypaxyBaHHSIM 0COOJIMBOCTEN
iX mpu3HaYeHHs, HEMOBHOI/HEMOCTaTHROT 1H(hOopMarlii Ta cynepewinBux Bumor (CK03).

6. 3naTHICTH PO3POOISITH MaTeMaTU4Hi, 1H(GOPMAIliiiHI Ta KOMIT IOTEpHI MOJEi
00’exTiB 1 mporieciB iHpopmaTuzarii (CK04).

7.31aTHICT, BUKOPUCTOBYBATH CYy4YacHI TEXHOJIOTiI aHami3y HdaHuX IS
onTuMmi3zauii npouecisB B iHpopmaniiinux cuctemax (CKO0S).

8. 3naTHICTh ympaBisATH 1H(OPMAIIHHUMU PHU3UKAMH Ha OCHOBI KOHIIEMIIiT
iH(popmariinoi 6e3nexu(CKO06).

9. Po3pobuiaru 1 peanizoByBaTH iHHOBaL1HI poekTH y chepi ICT (CKO7).

[Ticns 3aBepiieHHs BUKOHAHHS KBadidikaiiiiHoi poOoTH Ta ii 3aXUCTy 3100yBay
BUIIIOT OCBITH Ma€ BOJIOJIITH TAKUMH TIPOTPAMHUMU pe3yJibTaTaMy HaBYaHHS [2]:

1. BignrykoByBaTH HE0OXiqHY 1H(OpMAalLil0 B HAYKOBIM 1 TEXHIUHIN JiTepaTypi,
0a3ax maHuX, IHIIKMX JHKepelaxX, aHalli3yBaTH Ta OIliHtoBaTH 110 iHdopmartito (PHOT).

2. llpuiimat  eQeKTUBHI pIlMIEHHS 3 TMPoOJeM PO3BUTKY 1H(OpMAaIIHHOT
iH(ppacTpykTypH, ctBopeHHs i 3actocyBanus [CT (PHO03).
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3. YopaBnatu mporecamu po3poOKH, BOPOBAKEHHS Ta €KCIuTyararii y cdepi
ICT, sxi € ckinaaHuMmu, HenepeAdadyyBaHMMU 1 MOTPEOYIOTh HOBHUX CTpPATEriyYHUX Ta
koMaHaHuX miaxoxais (PHO04).

4, Buznauatu Bumoru g0 ICT Ha ocHOBI aHaii3y Ol3HEC-TPOIECIB Ta aHali3y
noTpeO 3aIikaBJIeHUX CTOPiH, po3po0isaTu TexHiuH1 3aBaanHs (PHOS).

5. OOrpyHTOBYBaTH BUOIp TEXHIYHUX Ta MPOrPAMHUX PIllIEHb 3 ypaxyBaHHSM iX
B3a€EMOJII Ta TOTEHIIHWHOIO BIUIMBY Ha BHPIIMICHHS OpTraHi3alliiiHuX MpobiieM,
OpraHi30BYBaTH iX BIpoOBa/KeHHS Ta Bukopuctanus (PHO06).

6. Po3pobisit moneni iHGOpMaliiHUX TPOIECIiB Ta CHUCTEM PI3HOTO KJjacy,
BUKOPHCTOBYBaTH METOAU MOJEIIOBaHHS, (hopmaizailii, anroputMizanii Ta peamizamii
MOJIeJIel 3 BUKOPUCTAHHIM Cy4acHUX KOMIT FoTepHuX 3aco0iB (PHOS).

7. Po3po0isiTH 1 BUKOPUCTOBYBATH CXOBMILA JAHMX, 3A1MCHIOBAaTH aHaI3 JaHHUX
IUTSL MATPUMKH NpuiHATTA pimieHs (PHO9).

8. 3abesneuyBatu sikicHui kibepzaxuct ICT, mnnmanyBaTu, oOpraHi3oByBaTH,
BIIPOBA/KYBATH Ta KOHTPOJIOBaTH (YHKIIOHYBAaHHS CHCTEM 3axuCTy 1H(opmarlii
(PH10).

9. Po3p’sizyBatu 3amaui mudpoBoi TpaHcopMmallli y HOBUX ab0 HEBIJIOMHUX
CEpellOBUINAX HA OCHOBI CIEHIATI30BaHUX KOHIENTYaJbHUX 3HAaHb, IO BKIIOYAIOThH
CydacHI HayKoBi 3100yTku Yy cdepi iHGOpPMAIIHHUX TEXHOJOTIH, TOCHIIKEHb Ta
1HTerpatii 3Hanb 3 pizHux ramyseit (PHI11).

10. 3matu 1 BMITH OOIPYHTOBAaHO OOHWpPATH METOAU, ANTOPUTMHU, NPUHIUIH
MOJICJIFOBAHHS Ta 3aCTOCOBYBATH TEXHOJIOTII PO3POOIEHHS MPOrpaMHOro 3a0e3neYeHHs
MiJl Yac pO3B'S3aHHA 3a7a4 IHTEJICKTYyaJIbHOTO aHalli3y JaHuX, Y TOMY YHCIl 3ajad
aHaii3y IMHAMIYHMX PsAiB Ta MOBHUX curHaiiB (PH12).
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2. MATOTOBKA JIO 3AXUCTY KBAJII®IKALIIINHOI POBOTHU

[TigroToBka 10 3aXHCTy KBami(ikaiiiHOT poOOTH BKJIIOYA€E TaKi €TAIH:

1. 3mo0yBau BUILIOT OCBITH 00Mpae TeMy KBamidikauiiHOT pOOOTH 3 MEPENIKY TEM,
3apONOHOBAHNX  BHUITYCKOBOIO  Kadeaporo, abo TPOMOHYeE CBOIO TeMy 3
OOTPYHTYBaHHSIM JOIIILHOCTI 11 pO3pOOICHHS.

2. Temy xBamidikamiiHoi pod6oTH, KepiBHHUKA (a00 KEpIBHUKIB) Ta PEIEH3EHTa
3aTBEPIKYIOTh HAKa30M PEKTOpa.

3. KepiBauk popmye Ta Ha creniaibHOMY OnaHKy (1o1aTtok b) Bumae 3m00yBady
BHUIIIOI OCBITH 3aBJIaHHS Ha KBaji(dikaiiiiHy poooTy.

4. 3100yBay BHINOI OCBITU BUKOHYE 3aBJaHHS 3TIHO 3 KaJICHJAPHUM IIJIAHOM.
KepiBHUK KOHCYNIBTYE 3/100yBaya B MpoIieci poOoOTH.

5. 3n00yBay BHILIOT OCBITH OopMIIIOe KBami(ikauiiHy poOoTy (IuB. po3a. 3 ta 4
UX PEKOMEH/IALIIi).

6. Odbopmnena kBamiikariitna podoTa miIsirae Mpoueaypi HOPMOKOHTPOIIO Ta
MEepEBIPKU Ha IIariat 3 00Ky BUITYCKOBOI KaeapH.

7. KepiBHuk  kBamiikamiiHoi  poOOTM  TOTye  MHUCBMOBHM  BIATYK 3
XapaKTEPUCTHKOIO JISTIbHOCTI BUITYCKHHKA 11 YaC BUKOHAHHS KBaJI1(PiKaLiiHOI poOOTH
(monmarok XK).

8. Ilinmucany KepiBHUKOM 1 CKpPIIUIEHY KBadi(iKkalliiHy poOOTy pa3oM 3 BIATYKOM
KEepIBHUKA TMEpelaloTh peueH3eHTy. /[lns 3abe3nedeHHs MOXIMBOCTI PELIEH3EHTY
03HaMOMHTHCS 3 PoOOTOIO, ii CII1J HAAATH HE Mi3HiIIe HiXK 3a 10 AHIB 10 3arIaHOBaHOI
naTu 3axucty. Periensis Ha kBanmidikaiiiiHy poboty (momatokx M) mae MicTUTH 11 OIIIHKY
3a HaIllOHAJBHOIO ITKAJIOK0 OILIHIOBAHHS 3HAHb.

9. Ins 3abes3reyeHHs] HAJIEKHOTO PIBHSA SKOCTI KBali(ikamiiHUX pooIT 1
MIITOTOBKK 3700yBayiB BUIIOi OCBITM JI0 I1X 3aXHCTy BHIYCKOBa KadelIpa MOXKe
OpraHi30BYBaTH MONEPEIHIN 3aXUCT KBai(hiKaIHHUX POOIT.

10. V pa3i goTpuMaHHs yCiX BHMOT OO JOMYIIECHHS 3100yBava BHUIIOI OCBITH
70 3axXMCTy KBami(ikalliHOI poOOTH, BUIYCKHHK MOKE 3aXHUIIaTH CBOIO poOOTy Ha
3acijaHHI eK3aMeHaIlIHOT KOMICIi (IUB. PO3/1. 5 IUX PEKOMEH/Ialii).



3. BUMOI'U IO CTPYKTYPU TA HAITIOBHEHHS
KBAJI®IKAIIMHOI POBOTHU

Kgsamidikamiitna podoTa Mae MiCTUTH TaKl CTPYKTYPHI €JIEMEHTH:

— TUTYJIbHUM apKy1ll,

— 3aBJIaHHS;

— pedepar;

— aHoTaIis (annotation, sIKIo MoA€THCS aHTMTIHCHKO0 MOBOIO);

— 3MICT;

— TIepellik YMOBHHUX MTO3HAaYCHb (HE00OB SI3KOBO);

— BCTYTI,

— OCHOBHI PO3/11JI1 POOOTH;

— BUCHOBKU;

— CIIMCOK BUKOPUCTAHOI JIITEpaTypH;

— JIOATKH (32 HEOOX1HOCT1).

[Topsimok  poO3MIIIEHHS  [HUX  CTPYKTYpPHUX  €JIEMEHTIB Yy  CKPIIUICHIH
kBaidikaiiitHi poOOTI Ma€ BIAMOBIIaTH HABEICHOMY BHIIIE MEPETIKY.

TuryabHuil apKym kBanmiikauiifHoi poOOTH OPOPMITIOIOTH 3T1IHO 31 3pa3KOM,
HaBeJeHUM y nofatky A. Tema poOoTu Ta mpi3BuIlle KepiBHUKA (200 KEpiBHHMKIB) Ha
TUTYJIBHOMY apKyllli MaroTh BIJNOBIJATH HAKa3y PEKTOpa, SKUM iX 3aTBEPIKEHO.
TUTynpHUM apKylleM € Meplla CTOpIHKa poOOTH, aje HOMEpP CTOPIHKA Ha HbOMY HE
MPOCTABJIAIOTh.

3aBaaHHs Ha KBaji(IKaliiHy poOOTY CKIIaJae 1 BUAAE KEPIBHUK KBami(iKaiiiHO1
poboTu. 3aBaaHHs opOPMITIOIOTH Ha crelialbHOMY OJaHKy (1oaaTtok b) 1 mpykyroTh Ha
OJIHOMY apkymii 3 000x OokiB. Ileit apkymn BiAMoBijae JBOM CTOPIHKAaM TEKCTY, ajie
HOMEpH Ha HUX HE MPOCTaBJISAIOTh.

Cnixg 3BepHYTH yBary, HIO0 y 3aBJaHHI BKa3ylOThb JaTy 3aTBEPJUKCHHS TEMHU
kBamidikariitHoi poboTH, AaTy BHAayl 3aBAaHHS Ha KBamiQikaiiiiHy poOOTy Ta CTPOKHU
BUKOHAHHS €TamiB KBamidikaiiitHoi podoTu. Yci n1atu MaroTh OyTH Y3TOKEHI:

— y Tabnuul 6 naTtyv BUAadl 3aBJaHb JJI KOXKHOTO 3 PO3JLIIB MAalOTh MEpPeAyBaTH
JaTl BUJayl 3aBAaHHS Ha KBali(ikaliiiHy poOOTy; AaTh NPUOMY BUKOHAHHMX 3aBIaHb
He mi3Hime HiK 3a 10 nHIB A0 moyaTky arectarii (AaTv 3axuCTy KBaliikauiiHOi
poOOTH); naTyu BHAAYl Ta NPUMOMY 3aBJIaHb Y3rOJKYIOTh 3 KEPIBHUKOM (KEpIBHUKAMU)
poOOTH, SIKUI BUCTYIIA€ 1 KOHCYJIBTAHTOM; KPIM TOT0, YC1 JJaTH MAalOTh OyTH Y3rO>KEHl 3
KaJICHJAAPHUM IIaHOM;

—y KaJeHJapHOMY IUIaHI MOYAaTOK BUKOHAHHS MEpUIOro eTamy poOOTH Mae
30iraTucs 3 JaTOK BUAAUl 3aBJIaHHS, TEPMIH 3aBEPIICHHS OCTAHHBOIO €Taly Mae OyTu
He mi3Hime HiDK 3a 10 nHIB 10 moYaTKy aTecTalii (IaTd 3axucTy KBamidikamiiHoi
poboTH);
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— JJaTW BUJA4l Ta NPUMOMY 3aBIaHb, CTPOKH MOYATKY 1 3aBEPILIEHHS BUKOHAHHS
eTarlB poOOTH HE MalOTh IPUIIAJATH Ha CBATKOBI a00 BUXI1AHI JAHI.

3aBgaHHs MIANUCYE 3100yBad BHINOI OCBITH, KEpiBHUK (ab00 KEpIBHUKH) Ta
3aBiJlyBau BUITYCKOBO1 Kadeapu.

Pedepar po3MilryroTh Ha OKpeMOMY apkymii micis 3aBiaaHHs. [lounmHatouum 3
pedepary, cTopiHku pobdoTu HymepytoTh. Ha apkymii 3 pedepaTtom mMae cTosiTH HOMEp
ctopinku «4». Pedepar obcarom He Ounpmie 500 ciiB moBUMHEH y cTUCHIi GdopMi
Bi0Opa)kaT OCHOBHY 1H(OPMAIIiI0 CTOCOBHO KBami(ikariifHoi poOoTH:

— BIIOMOCTI 10A0 0OCITy poOOTH, KUIBKOCTI PHUCYHKIB, TaOJIMIlb, JOMATKIB,
JOKEpEIN y CIIUCKY JIiTepatrypH (yci BIIOMOCTI HaBOIATh, BKJIIOUAOYH JaH1 JOJATKIB);

— 00’ext mocmimkeHHs (e nporec abo SBHUINE, IO CTBOPIOE MPOOJIECMHY
CUTYyaIlil0 i 0OpaHo /1JI1 BUBUCHHS);

— MeTa poboTH (TOBHHHA OYTH YiTKO C(OPMYITbOBaHA Ta BIIOOpaKaTH TEMATHUKY
JTOCIIKCHHS);

— METOJU TOCIIIKCHHSI;

— OJIep>KaHl BUCHOBKHM Ta iX HOBU3HA (I iX (OpMYITIOBaHHS BHUKOPHUCTOBYIOTH
niecnoBa 'y (opmi «po3poOJIEHO», «pealli30oBaHO», «CIPOEKTOBAHOY», «BUKOHAHOM,
«TPOBEJICHOY Ta 1H.);

— peaiizailisi: MOBa, CEpENOBUILE PO3pOOKH, YMOBH  (YHKI[IOHYBaHHS
PO3p00JICHOr0 MPOrPaMHOTO 3a0€3MeUeHHs (32 HEOOX1THOCTI);

— peKOMEH/IaIlli 110/10 BUKOPUCTAHHS PEe3yJIbTaTiB pOOOTH;

— KJII04U0B1 cioBa (mepenik 3 5-10 kimro4oBHUX CiiB (CIIOBOCHOJNYYEHB), IO €
HaWICTOTHIIIMUMHU JJIsI PO3KPUTTS CYTI POOOTH, SIKI APYKYIOTh BEITUKHUMH JITEPAMH Y
HA3WBHOMY BIIMIHKY B PSIOK, Y€pPe3 KOMH).

Pedepat mae 3aitmaTu He O1blIe OJHIET CTOPIHKH.

3pa3ku pedepaTiB HaBeJAEHO y 10AaTKy B.

AHoOTAIif, Ky PO3MINIYIOTh Ha HACTYITHOMY 3a pedepaToM apKyliii, sBJisie COO0I0
CTUCITy XapaKTepUCTHKY pOOOTH Ha OJIHIM 3 TepMaHChKUX ab0 POMAHCHKUX MOB
(anrmiiiceka, HiMenpka, @pasiy3bka) obcsrom g0 1 cropinku. Tyt Mae Oytu
BijjoOpaxkeHa iHdopmallis 100 aBTopa poOOTH, METH POOOTH, OJCPKAHUX Yy POOOTI
pe3ynbTaTiB Ta iX HOBH3HU, PEKOMEHallli 3 BUKOPHCTAHHS pe3yibTaTiB poOOTH,
KUTBKICTh PUCYHKIB, TaOJIHIIb, JOAATKIB 1 JPKEPEN Y CIHUCKY JiTepatypu (momaTtok I).

3MicT PO3MINIYIOTh 3 HOBOTO apKyiia. BiH MOBWHEH BKJIIOYATH Ha3BH Ta HOMEPHU
CTOPIHOK TaKUX CTPYKTYPHHX €JIEMEHTIB pOOOTH: Tepeliik YMOBHHMX IIO3HAY€Hb (3a
HAsIBHOCTI); BCTYI; HaMEHYBaHHS BCIX PO3AUTB, MiAPO3MIIiB, MyHKTIB, MiAMYHKTIB
poboTu (Ha3BM MiAPO3JLTiB, MYHKTIB Ta MiIMYHKTIB PO3MIIIYIOTh Y 3MICTI, SKIIO BOHH
MalTh 3aroJIOBKH); BHUCHOBKH; CIHCOK BHUKOPWUCTAHOI JITEpaTypu; I0AaTKu (3a
HasIBHOCTI1). 3pa30K 3MICTy HaBEJICHO y A0JaTKy /l.

Ilepesiik yMOBHUX NO3HAYEHb, SKIIO Y HHOMY € OTpeda, MOAAOTH MICIs 3MICTY
3 HOBOrO apkylia. BiH MOBMHEH BKIIOYATH MOSICHEHHS BCIX 3aCTOCOBAaHUX y POOOTI
MaJIOMOIIMPEHUX YMOBHUX I103HAY€Hb, CKOPOYEHb, TEPMIHIB, CUMBOJIB. Jl0J1aTKOBO
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iXHE TMOSCHEHHS HABOJATH Yy TEKCTI NpuU Tmepmomy 3raayBaHHi. [lo3HaueHHs,
CKOpPOYCHHSI, TEPMIHU, CUMBOJIH, SIKi TOBTOPIOIOTHCS HE OLIbIIIE IBOX Pa3iB, 0 MEPEiKy
HE BHOCSITh. 3pa30K MepesiKy YMOBHUX [MO3HAYEHb HABEICHO y 0AaTKy E.

BCeTyn po3MIIyIOTh 3 OKPEMOTo apKylia. Moro opieHTOBaHMI 06CAT CTAHOBUTH
2-4 cTOpiHKH. Y BCTYIIl CTUCJIO BUCBITIIIOIOTS:

— CyTb MPOOJIeMH, ICHYIOY1 MiIX0 0 11 BUpILIEHHS, HEPO3B s3aHi 3a/1a4i,

— 00TpyHTYBaHHS aKTyaJbHOCTI OOpaHOi TEMH Ta MiACTaBU IS 1l BAKOHAHHS;

— METY po0oTH,

— 3aBJaHHs, SKI HaJeXalo BUKOHATH [JISl JOCSITHEHHSI TMOCTABJICHOI METH; 3a
HEOOX1THOCTI BKa3yIOTh BX1HI Ta BUXIJIHI JIaH1 JIJIs IX BUKOHAHHS,

— METOIU Ta IHCTPYMEHTH, OOpaHi 1Jii BUKOHAHHS 3aBJIaHb Ta JOCSITHEHHS METH
poboTu;

— 3MICT POOOTH 1O PO3aiIax.

OcHOBHi po3aiyim  podOTM MarOTh PO3KPUBATU CYTh  IPOOJIEMATUKU
kBamidikaiiitHoi poOOTH, ICHYHOYl Ta 0OpaHi CIMOCOOM BHKOHAHHS TOCTABJICHHUX
3aBJaHb, MPOIIEC BUKOHAHHS IIMX 3aBJaHb Ta oJiepkKaHi pe3ynbTaTd. OcoONHBYy yBary
PEKOMEH/I0BAaHO MPUIUINTA HOBU3HI PE3yJbTATIB Ta PO3KPUTTIO HAYKOBO-IOCIIAHOIO
xapakTtepy pobotu. JlocaiKeHHs: MOKYTh OyTH HalllJIeH], HAITPUKJIa/1, Ha MOPIBHSIILHUN
aHali3 JEKUIbKOX ICHYIOYMX TEXHOJIOTIH, MIAXOAIB, apXITEKTyp, CIOCOOIB OpraHizarlii
JAHUX, aJITOPUTMIB.

Pozainum, 3a HEOOX1AHOCTI, MOAUISAIOTH HA MIAPO3ILIU, MIAPO3AUIA — HA MIYHKTH, a
MTyHKTH — HA MIAIMYHKTH.

VY kBamiikaniiiHii poOOTI PEKOMEHAY€ETbCS BUILIUTH Takl po3aiau (iX Ha3BU €
YMOBHI 1 MOKYTbh OyTH 3MiHEHI, aji€ yC1 Ha3BU MAlOTh BI/NOBI/IaTH HAIIOBHEHHIO):

1. Jliteparypuuii orasa (a6o OrasmoBuid po3ain).

Y 1upoMy po3iil AarOTh OIIIHKY CYYaCHOTO CTaHy NpOoOJIEeMH, HaBOJATH aHai3
OCTaHHIX JOCIIKCHb 3a TEMOK POOOTH, OMHMCYIOTh BHUKOPHCTaHI B POOOTI 3acolu,
TEXHOJIOT1i, MeToau. Bukiam wmarepiany po3auty OOOB’SI3KOBO  CYIPOBOKYIOThH
MOCWJIAHHSAMHU Ha OCTaHHI myOJikamii 3a TeMoro poOoTu. s posauly MoKHA
3aMpONOHYBATH HATIOBHEHHS TAKUMU CKJIaJJOBUMHU:

— OIVIAJl CUCTEM/TEXHOJIOTII/MPOAYKTIB, MOAIOHUX O THX, IO PO3POOISIIHCS B
poOOTI; IpHU BOMY OMUCYIOTh MEPEBAaru Ta HEJIOMIKM ICHYIOUMX, BIJ3HAYaI0Th MOTPEOy
Yy HOBUX JJOCKOHAMIIIUX CUCTEMAX/TEXHOJIOTISX/IPOIYKTaX;

— OIJISiA 1 ONMHMCaHHS MPOTPAMHMX 3aC001B Ta MATEMATUYHUX METOIIB, SKI MOYKHA
BUKOPUCTATH TMiJl Yac pPO3pOOJEHHS BJIACHOI  CHUCTEMH/TEXHOJIOT1i/IPOIYKTY;
000B’SI3KOBO 3a3HAYaIOTh iX TEpeBard Ta HEOJIKH, OOTPYHTOBYIOTH OOpaHi; MOKHA
30CEepPEANTHCS JIUIIE HA OMHCAHHI THX 3ac001B 1 METO[IB, III0 BUKOPHUCTAaHI B POOOTI,
OOIpyHTYBABILIHU iX BHOIp.

— MOCTAaHOBKA MaTeMaTW4YHO! 3ajaul Ta 3arajbHa cxeMa ii po3B’s3aHHA (3a
HEOOXITHOCTI, KOJM pPO3POONSIETbCS CHUCTEMAa UM TEXHOJOris, sKa mnepeadadae
PO3B’sI3aHHS IEBHOI MATEeMAaTUYHOT 3a]1a41).
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2. IponoHoBaHi TeXHOJIOTIi/MiIX01H/aJATOPUTMH.

Skmo B poOOTI MPONMOHYIOTHCS HOBI TEXHOJOT1/MIAXOAH/aITOpUT™MU  ab0
pO3po0IISIIOTECST Mo diKaIlli ICHYIOUHX, TO B I[bOMY PO3JILJII BapTO OMHUCATH iX CYTh,
aKIICHTYBABIIIA YBary Ha HOBU3HI 1 BIIMIHHOCTSX B1JI ICHYFOUUX PIIIICHb.

3. Onuc po3po0JieHoi CCTeMH/TeXHOJIOTII/IPOAYKTY.

Y upoMy po3aiLi  ONMUCYIOTh PO3POOJICHY CHCTEMY/TEXHOJOTII/TIPOaYKT,
PO3KpPUBAIOTH OCOOJIMBOCTI CTPYKTYPH, HATIOBHEHHS Ta MPOILIECY CTBOPEHHS. Y PO3ii
MO’KHA TIOJJaTH TaKi MyHKTH:

— BUMOTH JI0 PO3pOOIIIOBANIBHOT CHCTEMH/TEXHOJIOTI/MPOIYKTY, chopMyapOBaHi
Ha OCHOBI aHaITI3y O13HEC-TPOIECIB Ta MOTPEO 3aIiKaBIEHUX OCIO;

— OOTpyHTYBaHHS BHOOpY 3ac00iB Ta IHCTPYMEHTIB Po3poOKH (HAINPUKIIA/l, MOBH
MporpamMyBaHHs, CEpPEJOBHUINA PO3POOKU, (GPEHUMBOpPKIB;, MOXe OyTH HaBEICHO B
OIJISIIOBOMY PO3JILIIB, a HE B I[LOMY);

— OINMCAHHA CTPYKTYpHU a00 apXITEKTypHU CUCTEMH/TEXHOJIOT11/TIPOIYKTY;

— Ooprasizailisg JJaHuX B pO3pO0JICHIN CUCTEM1/TEXHOJIOT1i/POYKTI;

— ONMCaHHA TMPOIECY MOJCIIOBAHHA Ta MPOEKTYBAHHS CHCTEMU/TEXHOJIOTIi/
MPOJIYKTY;

— IHCTPYKLIS 3 BUKOPUCTAHHS.

4. Onepxkani pesyabratn (a0o IIpakTHuni pesyabraTH, a6o PesyabraTm
NMPAKTHYHOI anpoodanii)

Po37i1 HanmoBHIOIOTH ASSIKUMU 3 HACTYITHUX CKJIQJOBHX:

— HaJIAIITYBaHHS PO3POOJICHOT CUCTEMU/TEXHOJIOT 11/ IPOYKTY;

— pe3yJIbTaTH OILIHKH SIKOCTI Ta TECTYBAHHSI;

— MPUKJIAIU pOOOTH CUCTEMH/TEXHOJIOTIT/IPOIYKTY;

— pe3yibTaTH OOUYMCITIOBAIIBHUX EKCIEPUMEHTIB, IO MNPOBOJWINCH Y XO/Il
anpoOailii Ha peaTbHUX YU MOJICJIbHUX JIAHUX;

— peKoMeHallii o0 BIPOBAIHKEHHS OJCPKaHUX Pe3yJIbTATIB.

[Tpu boMy cItijl HE JHIIEe HABOJAUTH PE3yJbTaTH, a i HAJaBaTH iX 1IHTEPIPETALIIIO
Ta aHaJi3.

BHCHOBKM PO3MIILYIOTh ITic/Ii OCHOBHHX PO3iIiIB pOOOTH 3 HOBOTO apKymry. Ix
OpIEHTOBAaHUN OO0CSAT Mae ckianatd 1-2 CTOpiHKK. Y BHCHOBKAaX MOJAIOTh TEPEITiK
HaWOIBII BaXJIMBUX PE3yJbTaTiB KBami(dikaiiiHoi poOOTH 3 iX OIIHIOBAHHSM,
BKa3ylOTb MOJXJIMBI 00JIaCTI 3aCTOCYBaHHSI pPe3yJbTaTiB POOOTH, a TaKOXK MOMIJIMBI
HanpsiIMU TIPOJIOBXKEHHS JOCHIKeHb. SIKI0 3a TeMow KBamidikaiiitHoi poOoTh
omyOIiKOBaHO CTaTTi abo 3po0JeHO [OMOBiAlI Ha KOH(EpeHLisX, 1€ BKa3ylOTh
HAIPUKIHIII BUCHOBKIB. TeKCT BUCHOBKIB MOKHa O(DOPMUTH y BUIJISAI HYMEPOBAHOTO
CTIHCKY.

Cnmcok BUKOPHCTAHOI JITEpaTypH Ma€ MICTUTH HE MEHILE 5 JKepeln, Ha Kl
MalTh OYTH TOCWUJIAHHS B OCHOBHHUX po3autax poOotu. Crij 3BEpHYTH yBary, IO
BIITBOPEHHSI OIyOJIIKOBAaHMX TEKCTIB IHIMUX aBTOPIB 0O€3 3a3HAauYeHHs aBTOPCTBA, a
TaKOXX OMPUJIIIOIHEHHS (YaCTKOBO ab0 TMOBHICTIO) HAYKOBHX (TBOPUYUX) pE3YyJIbTaTiB,



11

OTPUMAHUX IHIIMMH OCOOAaMHU $IK PE3yNbTaTiB BIACHOTO JIOCIIHPKEHHS BBAXKAIOTh
aKaJIEMIYHUM ILIariaToM.

3 MeTorw HOro 3amoO0iraHHs Ta BUSIBICHHS KOXHY KBamidikaiiiiHy pooOoTy
000B’SI3KOBO TIEPEBIPSIOTh Ha akKaJeMIYHUN IUIariarT 3a JOMOMOTON0 CIeliaJIbHUX
IPOrpaMHO-TEXHIYHUX 3aco0iB (auB. miapo3na. 5.1 1mux pexkoMmeHnarii). HasBHICTB
aKaJIeMIYHOTO IUIariaTy € IJICTaBOIO IOJI0 NPHUHHATTS €K3aMEHaIIHOK KOMICIE
pIIEHHS TPO HEAOMYIICHHS JI0 3aXHCTy. 3 METOI JAOTPUMaHHS aKaJeMI4HOi
I00pOYECHOCTI Ta 3amoOiraHHsS akKaJeMIYHOTO IulariaTy JWUBITBCS PEKOMEHJAIlii
MinicTepcTBa OCBITM 1 Hayku YKpaiHu [4] Ta MOJOXKEHHS Mpo 3amoOiraHHs Ta
BUABIICHHS (DaKTIB TOpYIIEHHS akaaeMiyHoi goOpouyecHocTi y JIHIMPOBCHKOMY
HallloHATBHOMY YHiBepcuTeTi iMmeHi Ounecst ['onuapa [3].

Jlo JoparTkiB BKJIIOYAIOTh JaHl Ta MaTepiayid, SIKI yepe3 BEIuKHi oOcsar abo
(dbopMy oaHHS HE MOYKHA BKIIFOUUTH O OCHOBHOI YacTUHU poOoTH. Lle MoxyTh OyTH:

— JIICTUHTH KOMIT IOTEPHUX MPOTpam;

— PO3paxXyHKH €KOHOMIYHOTO €(EeKTY;

— JIOTIOMDXKHI UTFOCTpallii Ta Tabmuli;

— MPOMIkKHI MaTEMaTUYHI1 JIOKa3H1, pO3PaXyHKH;

— IHCTPYKIii, METOJIWKH, OINHC QJIrOPUTMIB a00 TEXHIYHUX NPWIAIIB, SIKI
BUKOPHCTOBYBAJIKCS B pOOOTI, ajie HE € OCHOBHUMU JIJIsi CIIPUMHATTS MaTepiary poOOTH
1 HOCSITh JIOTIOMIXXHUM XapaKTep;

— aKTH BIIPOBA/KEHHS pe3ybTaTIB KBaNI(IKaI[iiHOT pOoOOTH.

Jonatku He € 000B’A3KOBUMH, iX JOJAIOTh 10 pOOOTH JIHIIE Yy pa3i HEOOX1JHOCTI.

[Tix yac ckpimaeHHs: poOOTH PEKOMEHAYEThCA B KiHEI[b BCTABUTH (a1, y sSKHii
BKJIACTH BIAT'YK KEpIBHUKA, PELEH31I0 Ta JOBIIKY 3 pe3yjbTaTaMu MEePeBipKU POOOTH Ha
aKaJeMIYHUH Tariar.

3a HasSBHOCTI BJIACHUX IyOJIIKaIlii, JTOILJILHO BCTABUTH M€ OJAWH (haiij, y sSKuit
BKJIACTH X Komii (KOmii TUTYJBHOTO apKyia 30ipHHKa a0o XKypHaly 3 MmyOJiKarlie€ro,
CTOPIHOK i3 cCaMOI0 poOOTOIO Ta 3MICTOM).
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4. BAMOT M 1O O®OPMJIEHHSI KBAJII®IKAIIIAHOI POBOTH

Odopmitennst kBamidikamiitHoi poOoTH 3A1HCHIOTS BiAnoBiaHO 10 BuMor JICTY
3008:2015 «Indopmarist Ta fokymeHTaris. 3BiTH y cdepi Hayku 1 TexHiku. CTpyKTypa
Ta TpaBmiia opopmireHHD [5].

4.1. 3arajpHi BUMOTH

O6csr poboTu 6€3 A0JaTKIB Ma€e CTaHOBUTH NpuOimn3Ho 40-60 apkymiB.

PoGoTy npykyroTh Ha omHOMy OoIll apkymia Outoro mamnepy Gopmary A4
(210x297 mm). Yci minii, diTepu, TUpPU Ta 1HII 3HAKKA Y PO3APYKOBaHi poOOTI MalOTh
OyTH 4ITK1, HE PO3ILIMBYACTI, yci (POPMYJIM Ta pUCYHKH — ynuTadesbHl. OCHOBHUH KOJIp
TEKCTY — YOPHHI, ajieé MOKHA BKJIIOYATH KOJIBOPOBI LIFOCTpALii.

[Tonst B poOOTI BCTAHOBIIIOIOTH TaKUMHU: JIiBE — 3 cM, mpase — 1,5 cM, BEpXHE Ta
HIKHE — 110 2 CM.

Texkct poboTH HaOWparOTh Ha KOMITIOTEpl, 0akaHO Yy TEKCTOBOMY pedaKTopi
Microsoft Word. BrpomoBxk ychoro TEKCTy POOOTH CIiJl JTOTPUMYBATHCS €IHHOTO
ctuito oopmieHHs. Tekct HaOupatots mpudTom Times New Roman, po3mipom 14, 3
MOJIyTOPHUM MDKPSIIKOBUM 1HTEPBAJIOM, HYJIHOBUM 1HTEPBAJIOM IO Ta Miclig ab3alliB.
[H1n1 enemMentu popmaTyBaHHS! BCTAHOBIIIOIOTh:

— JIUI OCHOBHOTO TEKCTY — BHUPIBHIOBaHHS IO IIMPHUHI, ab3arHuil Bigctym 1.25,
3BUYANHUN MIPUQT;

— JIUISl 3aroJIOBKIB PO3AUIIB 1 TaKUX CTPYKTypHHUX eneMeHTIB sik «PEDEPAT»,
«ANNOTATION», «3MICT», «ITEPEJIIK YMOBHUX TIO3HAYEHb», «BCTVYII»,
«BUCHOBKM», «CIIMCOK BUKOPUCTAHUX JUKEPEJI» — BupiBHIOBaHHS IO
LIEHTpY, 0e3 ab3alHoro BIACTYMY, TEKCT BEJIUKUMHU JiTepamMu Oe€3 Kpamnkd B KIHIII,
KUPHUN TIPUPT;

— U191 3aroJIOBKIB IMIAPO3/UIIB, NMyHKTIB Ta MIANYyHKTIB — BHUPIBHIOBAHHS II0
MUpHHI, ab3arHui BiACTYyN 1.25, TEKCT MaJICHBKUMU JIiITEpaMu 3 TMEPIIoi BeIukoi 0e3
KpaIKy B KIHII, )KUPHUMA mIPpUPT;

— JUIs1 3ar0JIOBKIB JTOAATKIB — BUPIBHIOBAHHS MO LIEHTPY, 0€3 ab3aIiHOro BIJICTYIY,
TEKCT MaJICHBKUMHU JITEpaMHU 3 MEepIIoi BEIUKOT 0€3 Kpanku B KIHII, KUPHUNA IIPUPT.

Vi posnuid, MiApO3IIIM Ta JOJATKM TOBUHHI MaTH 3arojoBKH. SIKmio 1
3arOJIOBKM CKJIQJAlOThCsl 3 JIBOX 1 OUIbIIE peYeHb, I1X PO3AUIAIOTH KpPamKolo.
[lepeneceHHs CiB y 3arojIOBKax HE AOMYCKAIOTh.

Koxuuii  po3ais, AOJaTOK Ta IHIIMA CTPYKTYpHUU €JIEMEHT po0oTH
PO3MOYMHAOTE 3 HOBOI CTOpiHKH. [licist iX 3aroyioBKiB 3aJIMINAlOTh HE MEHINE HIXK
1 mopokHiii pSAAOK (ajie BIIPOIOBXK yCi€l poOOTH OTHAKOBY KITBKICTB).

[Tigpo3ainy, MyHKTH Ta MIAOYHKTH PO3MIMIYIOTH OJApa3y MICii MONEepeIHbOTO
TeKCy, a He 3 HOBOi CTODiHKM. IX 3aroloBKM MalOTh OYTH BiJIOKpeMIEHi Bij
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MOTIEPETHHOTO Ta MOJANBIIIOTO TEKCTY MPUHAWMHI | TOPOXKHIM PSIIKOM (ajie BIPOAOBK
yciei poOOTH OJHAKOBOIO KUIBKICTIO). SIKIO IMiCas 3arojoBKy PO3MIIICHO JIMIIE
JEKUTbKa PSJIKIB TEKCTY, TO 3arojOBOK 3 MOJAJBIIMM TEKCTOM CJijl TMEPEeMICTUTH Ha
HACTYIHY CTOPIHKY.

baxxano, 11100 y po6oTi He OYJI0 CTOPIHOK, 3aIIOBHEHUX MEHIIIE Hi’K Ha TIOJIOBUHY, a
3aIOBHEHHS CTOPIHKU JIHIIE 2-3 psiKaMu B3araii He JI0IyCKAEThCS.

[Tomuniku, omucku Ta TrpadiyHl HETOYHOCTI MOYKHA BHIIPABIATH IMiAYMIICHHSIM
abo 3adapOoByBaHHAM OUTMM KOJHLOPOM 3 HAHECEHHSM Ha TOMY X MiCIi abo Mik
pSAIKaMH BUIIPABIECHOTO TEKCTy. BumpamieHe MOBHHHO OyTH TOTO X KOJBOPY, IO 1
MMOYaTKOBHM TEKCT.

KBamidikarmiitny poboTy mnumyTh ykpaiHCbkoro MoBowo. IIpi3Buina, Ha3BU
YCTaHOB, oOpraHizamiii, (ipM Ta I1HIII BJacHI HAa3BU HABOASITb MOBOIO OpHUTIHANTY.
JlomycKaeTbCsl TpPaHCHITEpYyBAaTH BJIACHI Ha3BM 1 HABOJUTH HA3BU OpraHizamii y
MepeKyal Ha YKpaiHCbKy MOBY, JI0JJal0uu (TpU MEPIIIiii 3rajiili) OpUriHajJbHY Ha3BY.

VY pa3si 3axucty KBamidikaiiiHoi poOOTH 1HO3EMHOIO MOBOIO 3a J0JIATKOBHMH
HAaCTaHOBaMU CJIiJ] 3BE€PHYTHCS Ha BUIYCKOBY Kadeapy Ta Kadenpy iHO3eMHUX MOB.

4.2. Hymepanuisi cTOpiHOK po0oTH

Cropinku kBami(ikaniiiHoi poOOTH HyMepyroTh apadcbkumu mudppamu (1, 2, 3 1
T.1.), JOJAEPKYIOUHCh HACKPI3HOI HyMepallli BOPOJOBXK ychbOro Tekcty podoru. Homep
MPOCTABIISIIOTH y MPABOMY BEPXHbOMY KYT1 CTOPIHKH 0€3 KparnKu B KiHIII.

Homepu cTOpiHOK Ha TUTYJIBHOMY apKyllll Ta BUJIAHOMY KEPIBHHUKOM 3aBAaHHI HE
PO3MIIIYIOTh, ajle B 3arajibHy HyMepalii ix BKIOYawoTh. HyMmepyBatu CTOpIHKH
NnoTpiOHO, MOYMHAKOUH 3 pedepaTy, Ha IKOMY Ma€ CTOATH HOMEpP CTOPIHKH 4.

JlonaTkyu BKJIIOYAIOTh B HACKpI3HY HyMepalil0 1 Ha CTOpPIHKax 3 HHUMH
IIPOCTABJIAIOTH HOMEPH.

4.3. Hymepauisi po3aijiB, miapo3aijiiB, MyHKTIiB, NiAMMYHKTIB

Pozninu pobotn Hymepytoth apabcbkumu mudpamu (1, 2, 3), micis SKUX Kpamnky
HE CTaBJIATb.

[ligpo3ainu ciig HymepyBaTH B MexaxX KOXKHOTO po3airy. Homep mimposmimy
CKJIQIa€ThCS 3 HOMEpa PO3IUTYy 1 MOPSIKOBOTO HOMEpa MiIpO3Iidy, BiJOKPEMIICHUX
Kparikoro, Hanpukiag, 1.1, 1.2 1 t.4. Ilicis HoMepa Kpanky He CTaBJISTh.

[TyHKTH HyMEpYIOTh B MEXKaX KOXKHOTO Mmipo3aiay. Homep myHKTY cKiIamaeTses 3
HOMEpa PO3Jiay, MOPAIKOBOTO HOMEpa MiAPO3ALTYy Ta MOPSAKOBOIO HOMEpPA MYHKTY,
BIIOKpEeMJIEHUX Kpamkoto, Hampukiam, 1.1.1, 1.1.2 1 T.x. Ilicms HOMepa Kpamky He
CTaBJISITh.
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[lignyHkTH cnigl HymMepyBaTH B MeXaxX KOXKHOTO MyHKTy. Homep miamyHKTY
CKJIa/Ia€ThCS 3 HOMEpa PO3LITY, HOPSAIKOBOrO HOMEpPA MiAPO3ALITY, HOPSAAKOBOTO HOMEPA
IYHKTY 1 THOPSAAKOBOTO HOMEpPA MIANYHKTY, BIAOKPEMJIEHMX KpalKolo, HANpHUKIal,
1.1.1.1, 1.1.1.2, 1.1.1.3 1 T.a. Ilicis HOMepa KparKy He CTaBJISTh.

4.4, PucyHKu

PucyHku po3milnyioTe Oe3mocepeHbo MICHs TEKCTY, 1€ Ha HHUX IMOCHIAIOThCS
BIiepie abo Ha HACTYMHIN cTopiHii. Ha Bcl pucyHkn mMaroTh OyTH MOCHUIIAHHS Y TEKCTI
pobotu, Hampukiaz, «/liarpaMy BapiaHTiB BUKOPHUCTaHHS HaBEJIEHO Ha PUCYHKY 4.1»
abo «Use case miarpaMmy HaBelieHO HUXYe (puc. 4.1)» abo «3 METO KOHIENTYalIbHOTO
MpECTaBICHHS PO3POOJICHOTO MPOTPaMHOrO 3a0e3MEUYeHHS BUKOPHUCTAHO Jlarpamy
BaplaHTiB BUKOpPUCTaHHS (puc. 4.1)».

VYci pucyHKM TOBMHHI MaThd HOMEp Ta Ha3By. Ha3a mae OyTtu cTHCIOIO 1
BIIOMBATH 3MICT pUCYHKa, aje HE NOBTOproBaTH TekcT. Homep mae ckianatucs 3
HOMEpa pO3AUTy 1 TOPSAKOBOTO HOMEpa pPUCYHKA B MEXax IbOTO pPO3.ILIY,
BIJIOKPEMJICHUX KparKoo, HAPUKJIAJ PUCYHOK 2.3 — TpEeTii PUCYHOK JIPYroro po3aily.
HaBiTh $KIIO pO3AT PO3AUIEHO Ha MIAPO3JAIN, MYHKTH, MIIMYHKTH, PUCYHKH
HYMEPYIOTh B MEKax pO3ALly.

Homep Ta Ha3By puCyHKa pO3MIIIYIOTh MiJ PUCYHKOM IO LEHTPY TaKHUM YHHOM
(micst Ha3BU KpaIKy HE CTaBIIATD):

SaBaHTARMTH daHi

CTaHgapTU3yBaTH JaHi

#

-
=<Extend==, -
Fa

KnacTeprayeat gaHi 7 celncludess
anropuTMom k-, x- b= .2
abo Q-cepenHix A

Jagati napamerpu
anropuTMYy

CUiHATK
OyHELIOHAN AKOCT
Ta Yac KnacTepuaauii

Bizyanizyeatv peayneTaTi
KrnacTepuaadi

Kopuctyeady

30eperty pesynsTati
KnacTepMaauil

Pucynok 4.1 — Jliarpama BapiaHTIB BUKOPUCTAHHS
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4.5, Tadoanmi

Tabmuri po3TamoByOTh 6€3MOCEPEIHBO MICS TEKCTY, /16 Ha HUX IMOCHIAIOTHCS
BIlepie ab0o Ha HAcTyIHIiN cTopiHiil. Ha Bci TaGiuiil MaroTh OyTH MOCUJIAHHS Y TEKCTI
pobotu, Hampukiang «Po3paxoBaHWid cepeiHiii Yac poOOTH ajIrOpPUTMIB Ha IIIECTH
Habopax JdaHWUX HaBeleHO y Tabmui 4.1» abo «Pe3ynbTaTh OIIHKH CEPEIHBOTO Yacy
pobotu anroputmis (Tadm. 4.1) cBiT4aTh PO TAKE».

Yci Tabmuii TOBMHHI MaTH HOMep Ta Ha3By. HasBa mae OyTu CTHCIOIO 1
B1IOMBaTH 3MICT TaOJIHIIl, ajie He TOBTOPIOBATH TeKCT. Homep mMae ckimamatucs 3 Homepa
pPO3AiTY 1 TOPSIKOBOTO HOMEpa TaONuIll B MEXKax JAHOTO PO3MIiTY, BITOKPEMIICHUX
KpaIkow, Hampukiaa Tadmaurs 2.3 — TpeTs Tabmmims apyroro posainy. HapiTe skmio
PO3AUT PO3AIIEHO HA MiAPO3UIM, IMYHKTH, MIAMYHKTH, TaOJHI[l HYMEpPYIOTh B MeXax
PO3LITY.

Homep Ta Ha3By Tabmwuill po3MminrytoTh Haja Tabnunero. Ha okpemomy psiaky 3
BHUPIBHIOBAHHSIM TI0 MPAaBOMY Kpar JAPYKYIOTH CIOBO «TaOiuis» 3 BENUKOi JTepH 1
yepe3 npodu i1 Homep. Ha HacTynmHOMY psifIKy MO LEHTPY PO3MILLYIOTh Ha3BY TaOIHII.
[Ticnst Homepa TabauIll Ta miciis ii Ha3BU Kparky He cTaBisiTh. Hanmpukia:

Tabmnis 4.1
Cepenniit yac poOb0TH aropuT™MiB (y MC)

Habip Anroputm x-means Anroputm g-means
JTAHUX (a.=10.001)

1 190 83.5

2 113.7 75.5

3 352.6 193.5

4 3786.3 1910.4

5 413.9 87.3

6 191.9 139

Axio TabauI0 HE MOKHA PO3MICTUTH Ha OAHIN CTOPIHIII 1, OTXKE, HE YHUKHYTH i1
po3ipBaHHA, ii MOXHA pO30UTH Ha YacTUHU. Y TakoMy pa3l Meplly YacTHHY
0ohOpMITIOIOTh SIK YKa3aHO BHWIIE, a MPOJOBXKEHHS a00 3aKiHYEHHS PO3MINIYIOTh Ha
HACTYMHIN CTOPIHIII, TOBTOPIOIOYH 3arojioBOK Tadymil. Hampukia:

3aBepienHs Tabuii 4.1

Habip Anroputm x-means Anroputm g-means
JTAHUX (aa.=10.001)

7 680 268.7

8 8237.2 2525.9

9 1815.2 1064.2
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SIKIo 3aroJIOBOK TaONMUIIl TPOMI3JIKHI, MOXKHA y TMEpIIiid 4YacThHI TaOIHIl
IIPOHYMEPYBATH KOKEH CTOBMEIb apaOChbKuMH Iudpamu. Tosil y mpo10BKEeHH] TaO Il
MIEPIITUM PSIKOM Oye PSAAOK 3 HOMEPaMH CTOBIIIIIB.

4.6. IlpumiTku

3a HeoOXIAHOCTI MOSCHEHHS 3MICTy TEKCTy, Ta0nuili abo pHUCYHKa MOXHa
CKOPUCTATHUCS MPUMITKAMHU, SIKI PO3TAIIOBYIOTh O€3MOCEPETHBO MiCIsl TEKCTY, TaOIuIli,
PHUCYHKa, IKOTO BOHH CTOCYIOTBHCH.

[TpumiTKy, AKIIO BOHa OnaHA, HE HyMepyloTb. CinoBo «IIpumiTka» APYKYyIOThH 3
BEJIUKOT JIITEpH 3 ab3aI[HOTO BiACTYIy, He mijkpecitorouu. [licias crnoa «IIpumitkan
CTaBJIATH KpamKy 1 3 BETUKOI JITEpH B TOMY 3K PSAOKY MOJMAIOTh TEKCT MPUMITKH.
[Tpukinan opopmieHHs OJIHIE€T TPUMITKH 10 TAOIHUIIL:

Tabmuus 4.2
Cepenniit yac poOb0TH aropuT™MiB (y MC)
Habip Anroputm x-means Anroputm g-means
JIaHNX (0.=0.001)
1 190 83.5
2 113.7 75.5
3 352.6 193.5

[Mpumitka. XupHuMm mpudTOM BHIUIEHO MIiHIMAIBHHNA Yac POOOTH ITOPHUTMIB Ha KOKHOMY
Habopi JaHUX.

Jlexisibka MPUMITOK HYMEPYIOTh MOCTIJOBHO apaOChbKUMU MUPpPaMH 3 KPAMKOIO.
[Ticns cnoBa «IIpuMITKH» CTaBISATH ABOKPANKY 1 3 HOBOTO psijika 3 ab3ally Micis Homepa
MPUMITKH 3 BEIUKOI JITEpU TMOJAI0Th TEKCT mnpumitku. [lpuknan odopmiaeHHs
JEKUTBKOX TIPUMITOK:

Tabmuus 4.2
Cepenniii yac poOOTH aIrOpUTMIB (Y MC)

Habip Anroputm x-means Anroputm g-means
JAHUX (a=0.001)

1 190 83.5*

2 113.7 75.5

3 352.6 193.5

[TpumiTku:

1. XKupuum mpudToM BHIUIEHO MiHIMaIbHUN Yac PoOOTH aNTrOpUTMIB Ha KOXKHOMY Habopi
TaHUX.
2. 31ipOYKOI0 MO3HAYEHO Yac POOOTH, SIKUI CTATUCTUYHO HE BIJPI3HAETHCS BiJl MIHIMAJIBHOTO.
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4.7. llepeJiku

VY TekcTi poboTi 32 HEOOX1THOCTI HABOJATH IMEPENIK Y BUIIISAI HYMEPOBAHOTO YU
HEHYMEPOBAHOTO CIUCKY. [lepen CiuckoM CTaBIsATh TBOKPAIIKY.

Ha nmepmiomy piBHI CIHCKY BXKHBarOTh MaJ€HBKI JITEPU YKpaiHCHKOI abeTKH 3
Ty’)XKor0 abo aedic, a Ha APyromy 1 MOJATBIINX PIBHAX — apaOChKi MUGPH 3 TYKKOO.
TekcT micas gykku abo nedicy moaarTh 3 MaJECHbKOT JIITEPH.

Jlis HyMepoOBaHOTO CIHUCKY MOXHa CKOpPHCTAaTUCA apaOChKuMH IudpamMu 3
KPamKoIo, a MOAAIBIINI TEKCT PO3MOYNHATH 3 BEITUKOT JIITEPH.

JlJis HEeHyMepOBaHOTO CHHCKY MPHUHHATHI IHIII MapKepH, aje BIPOJOBXK YCiel
poOOTH CJIi/T KOPUCTYBATHUCS OJJHAKOBUM MapKEpOM.

Hwoxde sk mpukiiag HaBeACHO TEKCTH 3 TIEPEITIKOM.

JI71st TOCSATHEHHS TOCTABJIEHOI METH Yy pOOOTI MOTPIOHO BUKOHATH TaKl 3aBJIaHHS

1. [IpoBecTn oOrfsiy MTporpaMHOro 3a0€3MEUeHHs IS PO3B’S3aHHA  3ajadi
KJIacTEepH3allii 1 OIIHKK B aBTOMAaTUYHOMY PEKHUMI ONTUMAJILHOT KIJTBKOCTI KJIaCTEPiB.

2. [lpoBect ormsa momaudikaiii anropurMmy K-cepemHix, sKi JT03BOJSIOTH B
ABTOMATUYHOMY PEKUMI OIIHIOBATH ONTUMAJIbHY KUTBKICTh KJIACTEPIB.

3. Po3pobutu mporpamHe 3abe3nedeHHs, B MeXax SKOro peayisyBaTH 0OpaHi
Moudikallii aropuTMy K-cepeiHix Ta caMm aaroput™ K-cepeHix.

4. IIpoBecTy MOPIBHAJIBHUHN aHANI3 peali30BaHUX AJTOPUTMIB.

Cepen po3IIMpPEeHb ATOPUTMY K-cepeTHiX MOYKHA BUOKPEMHUTH:
a) aAITOPUTMU BUOOPY MOYATKOBUX LIEHTPIB KJIACTEPIB:
1) k-means++;
2) anroputM™, 3anpornonoBanuii Bradley ta Fayyad;
3) iHIII AITOPUTMHU;
0) aIrOpuUTMH ISl 3HAXOHKEHHS ONTHMAJIBHOT KIJTBKOCT1 KJIaCTePiB:
1) x-cepeaHix;
2) g-CepeiHix;
B) PO3IIMPEHHS, CIIPSIMOBAHI Ha MPUINBUIIICHHS poboTn K-means:
1) anroputmu Ha ocHoBi Kd-mepes, 3ampononosani Pelleg i Moore, Kanungo 3
KOJIeTaMU;
2) alrOPUTMU Ha OCHOBI HEPIBHOCTI TPHUKyTHHKa, 3amporoHoBadi Elkan,
Hamerly, Hamerly ta Drake.

Cepen po3IIMpPEeHb aTOPUTMY K-cepeiHiX MOYKHA BUOKPEMHUTH:
— aNTOPUTMHU BUOOPY MTOYATKOBHX IIEHTPIB KIACTEPIB:
1) k-means++;
2) anroputM™, 3anpornoHoBanuii Bradley Ta Fayyad,;
3) iHII AITOPUTMHU;
— QJICOPUTMHU JUIsl 3HAXOHKEHHS ONTUMAJIBHOT KUTBKOCTI KJIaCTEPIB:
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1) x-cepenHix;
2) g-CcepeHix;
— PO3MIMPEHHS, CIPSIMOBaHI Ha IPUIIBUIIICHHS poO0OTH K-means:
1) anropurMu Ha ocHoBI kd-mepeB, 3anpononoBani Pelleg i Moore, Kanungo 3
KOJIETaMH;
2) alrOpUTMU Ha OCHOBI HEPIBHOCTI TPHKyTHHKa, 3ampornoHoBani Elkan,
Hamerly, Hamerly Ta Drake.

[lepenik mepimioro piBHS JeTajizallii MUIIYTh 3 a03aIlHOTO BIACTYMY, APYroro
PIBHS — 3 BIJICTYIIOM BIJIHOCHO MICLSI PO3TalllyBaHHs Iepellika MEepIIoro piBHSA, SK 1€
MOKa3aHO Y HaBEICHUX BUIIE IPUKIIJIaX.

4.8. ®opmy.u

DopMynu pO3MIIIYIOTh 0€3M0CEPEAHBO MICIS TEKCTY, B SIKOMY BOHU HaBeJCHI (Ha
HOBOMY PSJIKY, IO IIEHTPY, 0e3 ab3amHoro Biactyny). @opmysa Mae OyTH BiJIOKpEMIICHA
B1Jl TEKCTY IPOO1JIOM (B OJAMH PSAIOK).

Hymepytors numie 11 ¢GopMynu, Ha (Kl € TOCHJIAHHA IO TEKCTy pPOOOTH.
Hywmepariito 3aiiicHIOIOTh Y Mexkax po3auty. Homep dbopmynu ckiamaeTscs 3 HOMepa
pO3AUTY 1 TOPAJIKOBOro HOMepa (OpMYJH, BIAOKPEMIICHUX KpaNKOK, HaIPUKIIAL
dopmyna (1.3) — tpers dopmyna mnepiioro pos3aiuty. Homep 3a3HauyaioTh Ha piBHI
dbopMyHu B IyXKKax y KpaltHbOMY ITpaBOMY IOJIOKEHHI Ha PS/IKY, HAPUKIIAT;

7:—in . (4.1)

dopmyir, po3MiIleHI OJIHa 3a OJHOIO 1 HE PO3AiICHI TEKCTOM, BlIOKPEMITIOIOTH
KOMOIO, HaITPUKJIaI;

0,=6-t ,,0{0}, 6,=0+t_,,,0{6}. (4.2)

Axio dhopmyna HeBeIWKa 1 HE Ma€ CaMOCTIMHOTO 3HAaYeHHSs, il MOKHA BIIUCYBaTH
BCEpeIuHI psaka TEKCTY, HaInpukKia, «IHTEepBaIbLHOIO OIIIHKOIO
napamerpa 6 € (1-0)-100% mgoBipuuii inTepBan [6,;6,]» abo «lnenTndixyBaT

HOPMAJIbHUI PO3MOINT 32 BHUOIPKOIO {xi;i :1,N} MOXHa OJIHUM 13 TepepaxOBaHUX

HIKYE CIIOCOOIBY.
[Tepenocutr hopMynH Ha HACTYITHUH PSIOK CIIIT TUTBKK Ha 3HAKaX BUKOHYBaHHUX
orepalliid, MOBTOPIOIOYH 3HAK Olepallii Ha MoYaTKy HacTYITHOTO psJiKa, HAIPHUKIIAI:
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o 2
K(2)=1+2% (~1) exp(—2k222)| 1= X2 _
(z)=1+ kZ:l( ) exp ) T

—18LN((f1—4(f1+3))k2z2+8k4z4)+

2 2 4( f 4 k22
Kz [t 4f +49)KZ" g ]| 4.3)

" ls 15

[TosicHeHHs 3HaYe€Hb CUMBOJIIB 1 YUCITIOBUX KOE(IILIEHTIB K CKIAIHUKIB (DOPMYIIH
HABOJATH O€3MOCepeIHbO MiA (HOPMYIIO B IOCTIOBHOCTI, B SKii BOHU HaBEICHI Y
dhopmymi. [TosicHEeHHS 3HAYEHHS KOXKHOTO CMMBOJIA Ta YMCJIOBOro KoedilieHTa MOJal0Th
3 HOBOTO psaka. Ilepmmii psgoK MOSACHEHHS IMOYMHAIOTH CIOJYYHHKOM <Jie» 0e3
JIBOKPAITKY Ta a03aI[HOTO BIICTYITY, HAIIPUKIIAI:

: (4.4)

ne X, Y — cepenni apu)MeTHUHI 3HAYEHHS BUOIPOK X Ta Y BiAMOBIIHO;

2 2 . . cee . . .
Sy, Sy — HEe3MIIIEH1 Jucepcii BUOIPOK X Ta Y BIAMOBIIHO.

SIKI110 TIOSICHEHHSI IESIKUX CUMBOJIIB HaBEJEHO Y TEKCTI pOOOTH paHillie, TO MICHs
dbopMynHu 3HAYCHHS TaKUX CHUMBOJIIB HE MOSCHIOIOTH. Hanpuknan, y dopmyni (4.4)
BiJIcCyTHE nosicHeHHs1 cuMBOJIiB N1 Ta Ny uepe3 mpumynieHHs, 1m0 BOHO OyJI0 HaBEJIEHO
paHiuie.

[lin wac HabGopy QopMyn HEOOXIAHO MOTPUMYBATHUCS 3arajlbHONPUIHATHX
MpaBuL:

— JTATUHCHKI OYKBU MUIIYTh KYPCUBOM, TPEIBKI — 3aBXKIH MPSMO;

— uu@pH, SKIIO BOHM MAOTh 3HAYEHHS YHUCIA, NUIIYTh MOPSIMO; JIMILE SKILIO
ur@dpa BKa3zye Ha MO3HAYEHHS, a HE YHUCIIO, 1l MUIIYTh KYPCUBOM;

— ¢pyukuii (In, 1g, sin, cos 1 T.A.) TUIIYTh MPSMO, 11100 BOHHU BIAPI3HSIUCH BiJl
apryMeHTIB, 300paKeHHUX JTATUHCHKUMU OyKBaMH;

— JIY’KKU Ta MaTeMaTU4H1 3HAKU («+», «—», «=» 1 T.J1.) MUIITYTb 3aBXK]IU IPIMO;

— mig 4ac HaOOpy 1HAEKCIB CI1J MaM ATaTH: SKIIO 1HJACKC MO3HAYa€ BEIUYHUHY,
AKa MOXe€ HaOyBaTH YMCJIOBI 3HAQYEHHSI, TO HOro MUIIYTh KYpCHUBOM, 1HAKIIE — MPSIMO
(HampuKIan, y BHpasi X; iHIEKC | 1Mo3Ha4yae 3MiHHY, sIka MOKe Ha0yBaTh 3HAYCHHS

1, 2 1 T.n., ToMy BiH Ma€e OyTM HaOpaHMIl KypCHBOM, a y BHpa3l X, IHIEKC M — II¢
CKOpPOYEHHS BiJl «MIXXTPYIIOBA Bapiailisi», a He 3MiHHA, TOMY BiH HaOpaHU TIPSIMO).
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SIKII0 'y BUKOPHCTOBYBAaHOMY pEHaKTOpl (OpPMYyN € MOKJIMBICTH BCTAHOBUTHU
BJIACHI HAJIAIITYBaHHS, TO PEKOMEHI0BAHO:

— pO3MIpH JJIsl PI3HUX €JIEMEHTIB (OPMyIM BHU3HAUYATH TAaKWMH: 3BUYAWHHMA
cuMBOJI — 14 T, Benukuil iHaexc — 10 T, MaJIeHBKHN 1HIEKC — 8 1T, BEJIMKUN CUMBOJI —
21 noT, MaeHbKUN CUMBOJI — 12 0T;

— y meH0 «Ctunbs/HanamryBaTtn» BCTAHOBUTH: KOCUH MIPU(PT — JIATIIE JJISI CTHITIO
«3minnHay (Variable), xupauii mpudt — aumre aisa ctwmo «Bektop-Matpuisy (Vector-
Matrix) (xoua BEKTOpPHI BEJIMYMHU Kpalle IMOMIYaTH CTPLIKOI HaJ BIAMOBIIHUM
CHMBOJIOM).

4.9. IocuianHs

[TocunanHs Ha IKepeno, BUKOPUCTAHE y TEKCTI pOOOTH, 3a3HAYAIOTh MOPSIKOBUM
HOMEPOM 3a CIMCKOM MOCHJIaHb Y KBaJPATHUX JTy’KKaX, HAITPUKIIAM, «... Y poooTi [1] ...»,
«AnroputMm, 3anpononoBanuii y 1999 pomi /[x. @piqmanom, mossrae y Takomy [1]».

Sxmo HasBHE TOCWIAHHS OJHOYACHO Ha KITbKa JDKEpeNn, iX HOMepHu
BIJIOKPEMJIIOIOTh KPAINKOI 3 KOMOK a00 3HAKOM THUpE (SKIIO iX HOMEPH PO3MILIEHI
mipsa, ToOTO OAMH 3a OJHUM), HANpUKIaL «... y poborax [1; 2; 3; 7] ...»,
«... ypoborax [1-3; 7] ...».

[TocunanHs Ha KOHKPETHI CTOPIHKK HABOJSTH MICJIsl HOMEpPA JKEpea 4epe3 KoMy
3 MaJICHbKOT OYKBH «C.», Harpukiaam: «[1, c. 5]», «[1, c. 5; 7, c. 25-33]».

VY pasi nocunaHHs Ha PO3AUIH, MITPO3AUIN, TOAATKH, PUCYHKH, TaOIHIl, HopMyu
3a3HAYal0Th X HOMEPH 1 MUIIYTh «... y PO3AUT 4 ...», «... y miapo3au 2.3 ...», «... (1uB.
po3ain 4) ...», «... y myHKTI 2.1.2 ...», «... (@uB. myHKT 2.1.2) ...», «... y Aomatky A
...», «... Ha pucyHKY 3.1 ...», «... (puc. 3.1) ...», «... y Tabmumi 3.1 ...», «... (Ta6m.
3.1) ...», «... 3rigHO 3 popmyinoro (2.1) ...», «... 3 popmy (2.2)—~(2.5) BUIIIUBAE ...».

4.10. Cnincok BUKOPHUCTAHOI JiTepaTypu

Crucox BHKOPHCTAHOI JiTepaTypu MOJNAIOTh Yy BUIJIANI HYMEPOBAHOTO CIHCKY,
BUKOPUCTOBYIOUH SIK HOMepHU apadchki mudpu (1, 2, 3 1 1.1.). PopMyIO0Th HOT0 OJTHUM 13
TaKux croco0iB (Ha BUOIp aBTOpa pOoOOTH):

— B an¢aBiTHOMY MOPSAIKY MPI3BHII TIEPIINX aBTOPIB 200 3ar0JIOBKiB;

— Y HOPSAKY MOSIBU MOCUJIAHb Y TEKCTI.

Buxopucrani mxepena opopMITIOIOTh 3 ypaxyBaHHSIM HarioHaIpbHOTO CTaHIApTy
VYkpaiau JICTY 8302:2015 «Iadopmariis Ta nokymenraiiis. bibmiorpadiune mocumaHHs.
3arayibHi TOJIOKEHHS Ta NpaBUjia CKiIagaHHsy [6].

Hwuxde naBeneHo npuxiaau oGOPMIICHHS ISSIKUX JHKEPET 3 ypaxXyBaHHSIM JTAHOTO
CTaHAapTy (3BEpHITH yBary Ha pO3TallyBaHHS KpaIoK, JBOKPANOK, KOM, MPOOiiB
TOIIO):
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1. Knuura (oguH, 1Ba a00 Tpu aBTOPH):

Maprtin P. Uucra apxitekrypa. XapkiB : ®adyima, 2019. 368 c.

[TpucrtaBka O. II., IlpucraBka II. O., CmupnoB C. O. CratucTuyHuil aHali3 B
ACO/: Kopemnsis. Perpecis. 1. : PBB IV, 2000. 120 c.

Zaki M. J., Meira Jr. W. Data Mining and Analysis. Fundamental Concepts and
Algorithms. Camridge University Press, 2014. 593 p.

Hastie T., Tibshirani R., Friedman J. The Elements of Statistical Learning. Data
Mining, Inference, and Prediction. Springer. 2009. 745 p.

2. Knura (4oTupu aBTOpPH):

Kopmen T., Jleitzepcon Y., PiBect P., Craitn K. Berynm mo amroputwmis. 3-¢
BugaHug. Kuis : K.I1.C., 2019. 1288 c.

abo

Beryn o anroputwmis. 3-e Bunanns / T. Kopmen ta 11, Kuis : K.I.C., 2019. 1288 c.

3. Knura (m’sath i Oisib11e aBTopiB):

The mutual fund industry: Competition and investor welfare / R. G. Hubbard et.
al. New York : Columbia University Press, 2010. 256 p.

4. Mounorpadisi, miApy4YHnK, HABYAJbHUI MOCIOHUK (Tak caMoO, SIK 1 KHUTa,
JIUIIIE MICIIA Ha3BU Yepe3 IBOKPAIKY 3a3Ha4aloTh BUJ BUIAHHS):

bapan C. B. Po3po6ka nporpamMHoro 3a0e3nedeHHs] 3 BUKOPUCTAHHSM IaTepHIB
npoekTyBaHHs: HaBuanbHuii mociOnuk. KpuBuit Pir:  Jlep>kaBHuii  yHIBEpCUTET
€KOHOMIKH 1 TexHouorii, 2023. 203 c.

[TpuctaBka O. II., baiidy3 O. I'., €Emen’ssnenko T. I'. Meroau Ta anropurmu
CIUTaiiH-perpeciitHoro ananizy : moHorpadis. /. : Bua-o [uimpomnerp. Hail. yH-TY,
2012. 144 c.

baitoy3 O. I'., IlpuctaBka O. II. Anroputmizaiiisa Ta imiTaliiiHe MOJEIIOBaHHS
cxeMm obciyroByBaHHs : HaBy. noci0. J[. : PBB JIHY, 2003. 68 c.

Cratuctuuna o06poOka ganux : moHorpadis / babak B. II. Ta in. K. : MIBBII,
2001. 388 c. (akmio aBTOpiB 5 1 OUIBINE; Y TaKUH CIOCIO TakOXX MOXKHA O(POPMHUTH
po0oTy 4-X aBTOPIB)

5. CrarTs 3i 30ipHMKa HAYKOBHX Npallb, BiCHHKA, )KypHaJy (Ha3By 30ipHUKA,
BICHHKA, )KYpHATY BUIIISIOTH KOCUM HIPUPTOM):

[Tpucraska O. I1., Apxanrenscbka 0. M., Camapens 0. B. Cnoci6 BiaTBopeHHs
MOBEPXOHb Ta TINMEPHOBEPXOHb 32 JAHUMU EKOJOTIYHOTO MOHITOPHUHTY. AKmMYyanvHi
npobaemu agmomamuzayii ma ingpopmayitinux mexuonoeziu : 30. Hayk. npaub. ., 2008.
T. 12. C. 52-63.

3anopoxens A. O. AmHami3 3aco0iB  MOHITOPUHTY 3a0pyAHEHHSI MOBITPS
HABKOJIUIIIHBOTO cepeaoBuina. Haykoemni mexrnonoeii. Kuis, 2017. Ne 3 (35). C. 242-252.

Matsuga O. M., Drozdova 1. V., Akimova A. K. Computational technology of
daily blood pressure monitoring results comparison in patients with arterial
hypertension. Zaporozhye medical journal. Zaporozhye, 2018. Vol. 20, Ne 3 (108). P.
309-314.

Brown M., Lowe D. G. Automatic Panoramic Image Stitching using Invariant
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Features. International Journal of Computer Vision. 2007. Vol 74. P. 59-73.

Cleveland R. B., Cleveland W. S., McRae J. E., Terpenning I. STL: A Seasonal-
Trend Decomposition Procedure Based on Loess. Journal of Official Statistics. 1990.
Vol. 6. P. 3-73.

6. CTaTTs y €JIEKTPOHHOMY BHMIJISI/II:

ko crarTsa BuNUIa y 301pHUKY, BICHUKY YM KypHaJIi, TO ii OQOPMITIOIOTH SIK
MOKA3aHO y MOMNEPEeIHbOMY MYHKTI, JUIle B KiHII 3a3HayatoTb URL 1 naty 3BepHEHHS
a6o DOI:

Jain A. K., Murty M. N., Flynn P. J. Data clustering: A review.
ACM Computing Surveys. 1999. Vol. 31, Ne 3. P. 264-323. URL:
https://dl.acm.org/doi/pdf/10.1145/331499.331504 (mata 3Beprenns: 01.03.2023).

Brown M., Lowe D. G. Automatic Panoramic Image Stitching using Invariant
Features. International Journal of Computer Vision. 2007. Vol 74. P. 59-73. DOI:
http://dx.doi.org/10.1007/s11263-006-0002-3

SAxio 1e iHTepHeT-CTaTTsA, TO I Hel BKa3yroTh JHile aBTopiB, Ha3By, URL i
AaTy 3BCPHCHHA:

Yohanandan S. mAP (mean Average Precision) might confuse you! 2020. URL.:
https://towardsdatascience.com/map-mean-average-precision-might-confuse-you-
5956f1bfad9e? (mara 3Bepuenns: 01.03.2023).

Culurciello E. Neural Network Architectures. URL:
https://towardsdatascience.com/neural-network-architectures-156e5bad51ba (marta
3pepuenns: 01.03.2023).

7. Te3m ponoBigeil, ™marepiaqum kKoHdepeHuiil, cuMnosiymiB (Ha3By
KOH(epeH1ii, CHMII031yMy BUAUISIOTh KOCUM LIPUPTOM):

Manyra O. M., Ilpiciu M. B. TexHoJsorist kjiactepu3aliii Nai€HTiB Ha OCHOBI iX
KOTHITUBHUX (QYHKIIN. Mamemamuune ma npocpamHe 3a6e3neyerHs iHmeieKmyanbHux
cucmem: Te3u pomnoBimed XVI MikHApOIHOT HAYKOBO-TIPAKTUYHOI KOH(EPEeHIIIT
MII3IC-2018, m. Jdninpo, 21-23 nmucromana 2018 p. Jdninpo. 2018. C. 133.

Bradley P. S., Fayyad U. M. Refining Initial Points for K-Means Clustering.
ICML 98 : proceedings of the 5th International Conference on Machine Learning. 1998.
P. 91-99.

8. Te3u nomnoBineil, MaTepiajin KoH(epeHLill y eJJeKTPOHHOMY BHIJIsIALI (Tak
camo, SIK y MonepeIHboMY IYHKTI, JIUIe B KiHli 3a3Ha4atoTh URL 1 naTy 3BepHEHHS):

Manyra O. M., Ilpiciu M. B. TexHosorisi kjiacTepu3allii Nali€eHTIiB Ha OCHOBI iX
KOTHITUBHUX (QYHKIIN. Mamemamuune ma npoepamte 3a6e3neueHHs iHmeieKmyanibHux
cucmem: Te3u pgomnoBied XVI MibKHapogHOI HAyKOBO-NPAKTUYHOI KOH(EpEeHIIil
MII3IC-2018, m. Huinpo, 21-23 mucronaga 2018 p. Huinpo. 2018. C. 133. URL:
http://mpzis.dnu.dp.ua/wp-content/uploads/2021/06/mpzis-2018.pdf (mara 3BepHEHHS:
01.03.2023).

Bradley P. S., Fayyad U. M. Refining Initial Points for K-Means Clustering.
ICML 98 : proceedings of the 5th International Conference on Machine Learning. 1998.



https://dl.acm.org/doi/pdf/10.1145/331499.331504
https://towardsdatascience.com/map-mean-average-precision-might-confuse-you-5956f1bfa9e2
https://towardsdatascience.com/map-mean-average-precision-might-confuse-you-5956f1bfa9e2
https://towardsdatascience.com/neural-network-architectures-156e5bad51ba
http://mpzis.dnu.dp.ua/wp-content/uploads/2021/06/mpzis-2018.pdf

23

P. 91-99. URL.: https://static.aminer.org/pdf/PDF/000/334/561/refining_initial_points
for_k _means_clustering.pdf (mara 3Bepuenns: 01.03.2023).

9. EjlekTpOHHI pecypcH Yy BUIJISAI, HaNpUKIAd, JOKYMEHTAIlli 10 MPOrpaMHUX
MaKETIB, PEMO3UTAPII0 3 TAHUMHU, CaUTy:

Accord.NET  Machine  Learning  Framework.  URL:  http://accord-
framework.net/index.html (mara 3Bepuenns: 01.03.2023).

Breast Cancer Wisconsin (Diagnostic) Data Set. URL.:
https://archive.ics.uci.edu/ml/datasets/Breast+Cancer+Wisconsin+(Diagnostic) (marta
3pepHenHs: 01.03.2023).

UCI Machine Learning Repository. URL: http://archive.ics.uci.edu/ml/ (mara
3pepHenHs: 01.03.2023).

HopmatuBHa ©0a3a oOCBITHbOro rmporecy JIHIOPOBCHKOTO  HAI[lOHAJIBHOIO
YHIBEPCUTETY IMEHI Onecs ['onuapa. URL:
https://www.dnu.dp.ua/view/normativna_baza_oisvitnyogo_processu (mara 3BEepHEHHS:
01.03.2023).

4.11. NonaTku

Jonatku ohopMITIOIOTH SK MPOJAOBXKEHHS KBanidikaiiiiHoi poOOTH Ha HACTYITHUX
il cTOpiHKax, pO3TallOBYIOYH B MOPSAJAKY MOSIBU OCHJIAHHSA HAa HUX Y TEKCT1 pOOOTH.

KoxHMi1 101aTOK MOYMHAIOTh 3 HOBO1 CTOPIHKH.

Ha mnepmiii cTopiHIl KOXHOTO JAOAATKy Y TMEpUIOMY pSAKY JAPYKYIOTb
MaJICHBKUMH JIITEpAMHU 3 MEpIHIoi BEJIUKOi cIOBO «JlomaTtok» 1 mopsn yepe3 mpooin
BEJIMKY JITEpy, IO HOro mno3Hayae (IO LEHTpPY, XUpHUM mmpudtom). Jomatku
MOCJIIIOBHO MO3HAYAIOTh BEJIMKUMU JITEPAMH YKPAiHCHKOT a0ETKHU, 3a BUHSATKOM JIITEP
I,€,3 1,1, fI, O, Y, b, nanpuxnan, Honarok A, Jlomarok b 1 T.1. SIkmo momgaTox y
po0OTI 071MH, HOTO MMO3HAYarOTh «JlomaTok Ay.

VY napyromy psakKy IpyKYIOTh 3arojloBOK J0AAaTKy (MaJE€HbKHUMH JITEpaMH 3
MePIIOi BEJIUKO1, 10 HEHTPY, KUPHUM HIPUGTOM). 3aroJ0BOK € 000B’I3KOBUM JIJIsl YCIX
J0/IaTKiB. SIK mpUKIIaa AUBITHCS 0(DOPMIICHHS TOJATKIB Y TaHOMY BUAaHHI.

JlonaTky TOBHMHHI MaTH CHUIBHY 3 pEHITOI0 pOoOOTH HACKPI3HY HyMepalliio
CTOPIHOK.

Pucynku, tabmnuii, Gopmynu, MO € y TEKCTI OAATKIB, HYMEPYIOTb B MeXax
KOXKHOTO JI0JIaTKY, HAlIpUKJad, pucyHok ['.3 — TpeTiit pucyHok nogatky I'; Tabmuus A.2
— npyra tabnuis noaatky A; popmyna (A.1) — nepma dpopmyina gogaTky A.

[Io6 nmocnartucs y TekcTi podoTn abo J0IaTKY Ha 1l pUCYHKH, Tabmull, Gopmyiau
MUIIYTh: «... HA PUCYHKY A.2 ...», «... (quB. puc. A.2) ...», «... y Tabmumi b.3 ...», «...
(tabin. B.3) ...», «... 3a popmynoro (B.1) ...», «... y piBHsHHI (B.2) ...».


https://static.aminer.org/pdf/PDF/000/334/561/refining_initial_points_for_k_means_clustering.pdf
https://static.aminer.org/pdf/PDF/000/334/561/refining_initial_points_for_k_means_clustering.pdf
http://accord-framework.net/index.html
http://accord-framework.net/index.html
https://archive.ics.uci.edu/ml/datasets/Breast+Cancer+Wisconsin+(Diagnostic)
http://archive.ics.uci.edu/ml/
https://www.dnu.dp.ua/view/normativna_baza_oisvitnyogo_processu
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6. MOPSTOK 3AXHUCTY KBAJID®IKAIIHHOI POBOTH

YMOBH JTomyIIeHHs 3100yBaya BUIIOT OCBITH JI0 3aXUCTY KBani(ikaiiHoi poOoTH
Ha 3acigaHHl ek3ameHaniiiHoi komicii (EK) Ta mopsaok 3axucTy perjiiamMeHtye
MOJIOKEHHSI TPO aTecTallito 3100yBaviB BHUIIOI OCBITH Ta POOOTY eK3aMeHaIliiHOi
KoMicii JIHIMPOBCHKOTO HAIIOHATBHOTO yYHIBepcuTeTy iMeHi Onecs ["onuapa [3].

5.1. YMoBH aonyleHHS 10 3aXHCTY

1. o 3axucty KBamidikariiiHoi poOOTH JOIyCKalTh 300yBadya BHINOI OCBITH,
SAKUW YCHINIHO 3aBEPIIUB TEOPETUYHMM KypC HaBUaHHS Ta BHUKOHAB YCI BHUJH
MPAKTUYHOI MiATOTOBKHU, Iepe0aueH1 HaBYaJIbHUM IJIAHOM.

2. Hamepenoani 3axucty KkBamidikaiiiftHa poOoTa 3100yBaya OOOB’SI3KOBO Mae
MIPOMTH MPOLEAYPH HOPMOKOHTPOJIIO Ta MEPEBIPKU Ha IuIariaT Ha BUITYCKOBIM Kademapi.
3a pe3ysbTaTaMu MEPEBIPKH HA IUIariaT 3100yBay OTPUMYE JOBIJKY, B K1 3a3HaYaIOTh
BIJICOTOK OpHUTIHAJIBHOCTI TeKcTy podotu (momatok K). 3moOyBaua BHIIOI OCBITH
JOMYCKAIOTh /10 3aXHCTy JIMIIE SKIIO OPUTIHAIBHICTh TEKCTY MOro Kaasi(ikariitHoi
pobotu He MeHma 85%. 3rigHO 3 MOJOKEHHSAM IPO 3aro0iraHHs Ta BUABICHHS (aKTiB
MOPYIIECHHA aKaJIeMIYHOI J0OpoYecHOCT] Y JIHINPOBCAKOMY HalllOHAIbHOMY YHIBEPCUTETI
imeHi Onecs ['onvapa [3] BCTaHOBIIOIOTH TaKi TOKa3HUKH OPUTTHATIBHOCTI TEKCTIB!

— 85%-100% — TekCT BBa)KalOTh OpUTiIHAJIHLHUM (BHCOKAa YHIKaJIbHICTBH), POOOTY
PEKOMEHIYIOTh /10 3aXHCTY;

— 70%—-84% — opuriHanbHICTh 3aJ0BUTbHA (CepedHs YHIKAJIBbHICTH), € ToTpeda
MEePEeCBIAYUTUCh, Y HAsBHOCTI TOCWJIaHb Ha MEpIIoKEpena, pobdoTa MoOTpedye
JOOTPAIIOBaHHSI Ta TOBTOPHOI NIEPEBIPKH;

—50%-69% — opuriHaJBHICT, HE3aJ0BUIbHA (HM3bKA YHIKAIBHICTB), CIIJ
MEePECBITYUTHUCH Y HAsIBHOCTI MOCUJIaHb Ha MEPIIOJKEpeia, podoTa moTpedye CyTTEBOTO
JOOMPALIOBaHHs Ta OBTOPHOI NEPEBIPKH;

— meHie 50% — poOoTy BIAXUIISIOTH 0€3 MpaBa MOAAIBIIOTO PO3TIISIY.

3. 3100yBau BHINOI OCBITH OOOB’SI3KOBO Ma€ IMOJATH CBOIO KBali(iKaIiiHy
poOOTy, MiANKHCAaHYy KEPIBHUKOM 1 3aBilyBayeéM BHIYCKOBOi Kadeapu, pa3oMm 3
MMCHbMOBUM BIITYKOM KepiBHUKA (ogaTok JK) Ta mianucaHowo pereHsieto (moaatok 1)
cekpetapro EK He mi3Himie oHOTo AHS A0 BU3HAUYEHOT'O PO3KJIaoM noyatky poootu EK.

4. HeBUKOHAaHHS BHMOTI MYHKTIB 2 Ta 3 PO3LIHIOOTh SK (DaKT HENOoJaHHS
KBatiQikaliitHoi poOOTH A0 3aXUCTY 13700yBaya BUZHAIOTH HEATECTOBAHUM.

5. Biaryk kepiBHMKa Ma€ MICTUTH XapaKTEPUCTUKY MIISJIBHOCTI BUIYCKHUKA B
mpoiieci BUKOHAHHS KBami(ikaiiidHoi poOoTH. Y pasi HETaTUBHOTO BIATYKY KEpIBHHUKA,
3aBigyBad Kadeapu OpraHi3oBy€ TMPOBEACHHS 3acifaHHsi Kadeapu, Ha SKOMY
MPUIMAIOTh PIMICHHS TTPO MOXKJIUBICTh MOJAHHS 1aHOT pOOOTH IO 3aXUCTy Ha 3acigaHH1
EK, abo mpo BigpaxyBaHHS CTyICHTA 32 HEBUKOHAHHS KBaJli(DiKaIiiHOT POOOTH.

6. Peensis Ha kBamiikamiiiHy poOOTy TMOBHHHA MICTUTH 1i OLIHKY 3a
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HaIllIOHATBHOO TIKAJIOK OIIHIOBAHHS 3HaHb. HeraTWBHA pelieH3is HE € MIACTaBOIO IS
HEJOIMyIIeHH 37100yBaya 10 3axucty. LI[o0 peleH3eHT MaB Yac Ta MOXKIIUBICTH
O03HAaHOMUTHUCS 13 PpOOOTOI0, PEKOMEHAYETHCS HAJAaTH PEIEH3CHTY CKPIIUICHY
KkBai(ikaliiHy poOOTy 3 MIAMKCOM KEepIBHUKA HA TUTYJIHHOMY apKyIlll Ta 3 TUCbMOBUM
BIJI'YKOM KEpiBHHUKA HE Mi3HIIIe HiXK 3a 10 JHIB 10 3alUIaHOBAHOT aTH 3aXHUCTY.

5.2. [Ipoueaypa 3axucty

1. 3mo0yBau BUIIIOI OCBITH 3axXHIIAa€ CBOIO KBamidikaliifHy poOOTy Ha 3acilaHH1
EK y 4iTko BU3HaueHU# ACHB 3riAHO 3 po3kianom podotu EK.

2. Sdxmo 3m00yBau He 3’sBUBCS Ha 3acimanHs EK mis 3axucry xBamidikamiiHoi
po0OOTH, TO HOr0 BU3HAIOTH HEATECTOBAHUM 4Yepe3 HesIBKY Ha 3acianHg EK.

3. Ha momenT 3axucTty mix yac 3acimanfas EK MaroTe OyTr B HAIBHOCTI CKpiIIeHA
KBatiQikaliiiHa po0oTa, MAMMCaH1 BIATYK KEPIBHUKA Ta PELEH31S.

4. Jlo EK Mo>xHa moaaTH 10JaTKOBI MaTepiaiu, M0 XapaKTepU3yIoTh HAYKOBY Ta
MPaKTUYHY IIHHICTh BUKOHAHOI KBai(hiKaIiiHoi poOOTH: KOMil APYKOBAHUX CTaTeH 3a
TEMOI POOOTH, JTOKYMEHTH, IO MIATBEP/KYIOTh NPAKTUYHE 3aCTOCYBaHHS pPOOOTH,
MaKeTH, 3pa3ku MaTepiajiB, BUpOOiB TOIIO.

5. 3axuct kBamidikaiiiHoi poOdOTH BIOYBAE€THCS BIAKPUTO 1 I1acHO. 3700yBayi
BUIIOT OCBITH Ta 1HIIII 0COOU, MPUCYTHI HA 3aXUCTI, MOXKYTbh BUILHO 3/{ICHIOBATH aydio-
Ta/ab0 Bijeodikcallito mporecy 3aXucTy.

6. 3axumaroTe kBamidikamiiHy poOOTy 3a3BHYail yKpaiHCHKOIO MOBOIO. Y pasi
3aXHCTy POOOTH 1HO3EMHOIO MOBOIO CJIiJI 3BEPHYTHUCS Ha BUIIYCKOBY Kadeapy Ta
kadenpy iH0O3eMHUX MOB 32 JTOAATKOBHMH HaCTaHOBAMH.

7. Ins po3kpuTTs 3MicTy KBami(ikauiiHOi poOOTH 3100yBadeBl BHUIOI OCBITU
HagatoTh 10 10 xBuawH. [[omoBigs Mae OyTH CTHCIIOIO, ajieé 3MICTOBHOIO. Y JIOTIOBIII
MOTPIOHO YITKO CHOPMYJIOBATH 3aBAAHHS, SIK1 HaJEeXaJl0 BUKOHATH B POOOTI, BKa3aTu
croci®6 iX BUKOHAaHHA Ta 3aCTOCOBaHI MPU IBOMY TEXHOJOTii, METOJIU, aJTOPUTMU;
JeTaIbHO 3YITMHUTHUCS Ha OJepKaHUX pe3ybTaTaxX. PEKOMEHI0BaHO TaKOX MiATOTYBAaTH
Mpe3eHTalliio Ta/abo 1HIN JEeMOHCTpAIiifHI MaTepialiu, MeTa 3aCTOCYBAHHS SIKUX —
JI0J1aTy JIOTIOBI/I1 3/100yBayva JOCTATHHOI HAOYHOCTI.

[Ticns nmomoBimi 3700yBau BiamoBinae Ha 3anutaHHs wieHiB EK. 3anuranbs
MOXXYTh CTOCYBAaTHCSI TEMH BHUKOHAHOi pOOOTH, a TAaKOXX MaTH 3arajlbHU XapakTep y
MeXax JUCUUIUIIH CHEI[lalIbHOCTI, K1 OMaHyBaB BUIYCKHHUK. 3 no3Bosy rojioBu EK
3alUTaHHS MOXYTh CTaBUTWM BCl MPUCYTHI Ha 3axucTi. Ha 3anuTaHHs noTpiOHO
BIIMOBIJIATH YITKO 1 1O CYTI.

[licns BiamoBiaedt Ha 3anutaHHs cekperap EK 3auntye BiATYyK KepiBHUKAa Ta
peneH3ito. 3aBepurye 3aXUCT BIAMOBIAbL 3100yBaya Ha 3ayBayKEHHS Y BIATYKY Ta PELEH3II.

8. OuiHioBaHHs 3axucCTy KBamni(dikauiiHoi poOotu mpoBogsATh Tak: EK Ha
3aKpPUTOMY 3aciJlaHHI BUCTaBIsie OLIHKY 3a 100 GanbHOO mKanoro (tadu. 5.1) 1 ronosa
EK oronomye 1i y 1eHb 3aXUCTy.
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Tabmms 5.1
[IIkasa oniHIOBaHHS

90-100

Bigmianao/
Excellent

Kpamidikamiiina pobota € IIJTICHOIO Ta 3aBeplieHO0. Tema
pPO3KpHUTa TOBHOIO MIpOI0, TJIMOOKO IIPOaHai30BaHO 00’ €KT,
npeaMEeT Ta METOAM JOCHIKEHHS, MaTepial MiAKPIIICHO
JIOCTaTHBOIO KUJIBKICTIO MpHUKIIaiB. PoOoTa 4iTKO CTpyKTypOBaHa,
il oopmIICHHS BiJIIIOB1/1a€ BCTAHOBJICHUM BUMOTaM.

[Tin gac 3axucTy 31M00yBa4 BHKOPHCTOBYE MPE3EHTAIlII0, YITKO
dbopmyiroe MeTy 1 3aBIaHHS POOOTH, JIAKOHIYHO Ta 3PO3YMLIO
BUKJIAIa€ 3MICT, apryMEHTOBAaHO BIAMOBITAa€ Ha 3alUTaHHS,
JIEMOHCTPY€ TTTMOOK] 3HAHHS 3 TEMATUKH POOOTH 1 CIIETIATbHOCTI.

Po6oTa xapakTepu3y€eTbCsi BACOKUM B1JICOTKOM OPUTTIHAJIBHOCTI.

82-89

75-81

Hobpe/
Good

Te came, mo 1 B monepeaHbOMY IyHKTI, ajie i Yac 3aXUCTy
3100yBay AOIMYCKa€e HECYTTERI ITOMMIIKH.

PoGoTa xapakTtepu3yeTrhCsi AOCTAaTHRO BHCOKHM BiJCOTKOM
OPUTIHAJIBHOCTI.

€ mopyuieHHs y MOCII0BHOCTI BUKJIAICHHS MaTepialy.

[lin yac 3axucty 3700yBad HEJOCTAaTHBO AapPryMEHTOBAHO
BIJIITOBI/JAa€ HA 3aIlIMTaHHS Ta/a00 BIIMOBIAAC HE HA BCl 3alIUTAHHA.
PoGoTa xapakTtepu3yeTrhCsi AOCTAaTHRO BHUCOKHM BiJCOTKOM
OPUTTHAJIBHOCTI.

64-74

60-63

3a10BIIILHO/
Satisfactory

Po6ota € HepocTtatHhO HUTICHOK. Tema po3KkpuTa MOBEPXOBO,
3MICT poOOTH HEIOCTATHHO CTPYKTYPOBAaHUM, OKpeMi 3aBIaHHS
BUKOHAHO YAaCTKOBO, MaTepial BHUKIAIEHO 3 TMOPYIICHHSIM
MOCJIIIOBHOCTI. B oopmiieHH1 poOOTH € HEOIIKH.

[Tix gac 3axucty 3700yBay HE MOXKE YITKO CHOPMYITIOBATH 3MICT
Ta 3aBAaHHS POOOTH, 3pOOUTU y3arajibHIOKYl BUCHOBKH, HOTO
BIJINIOBIJIl HOCATH (parMeHTapHUN XapakTep, HE JOCTATHHO
apryMeHTOBaH1, 3700yBay JEMOHCTPYE HEMIMOOKI 3HAHHA 3
TeMHU POOOTH Ta CIELIATBHOCTI.

OpuriHaJIbHICTh POOOTH CEPETHS.

OxkpiM 3a3HauY€HOTO Yy TONEpPEeAHbOMY IYHKTI, poboTa €
CXEMaTUYHOI0, ACSKI JYMKH a00 BHCHOBKH HEOOIPYHTOBAHO,
3aBJIaHHS BUKOHAHO YaCTKOBO.

0-59

Hes3anosinpHO/
Fail

3MicT poOOTH HE BIANOBIa€ BU3HAYCHIM TeMi Ta 3aBIaHHIO.

[lin dwac 3axucty 3700yBay BUSBHB HEKOMIIETEHTHICTH B
TeMaTulll poOoTH, 1i 3aBHaHHAX, METOJAX JOCIIKCHHS,
HU3BKUN PIBEHb 3HAHb 31 CIEIATLHOCTI.

Pobota He nomymieHa o 3axucty abo no EK nmonano HenoBHMiA
KOMITJICKT JOKyMEHTIB.

Po6oTa He € OpUTiHATBLHOIO.
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CIIUCOK BUKOPUCTAHOI JITEPATYPU

1. Crangapt Bumoi ocBiTH 31 creriaasHOCTi 126 I[HbOpMmariiini cuctemu Ta
TEXHOJOTIl 3aTBep/UKeHUI Haka3oM MiHicTepcTBa OCBITH 1 HayKd YKpaiHH Bif
30.12.2021 p., Ne 1497.

URL: https://mon.gov.ua/storage/app/media/vishcha-
osvita/proekty%?20standartiv%20vishcha%?20osvita/2021/12/30/126-
Inform.system.ta.tekhn.mahistr.30.12.pdf (nara 3Bepuenns: 01.04.2024).

2. OcBitHbO-TIpOodeciiina mporpama «lHpopMaliiiHi CUCTEMH Ta TEXHOJIOTIi»
Apyroro (MaricTepchbKoro) piBHsS BHILIOI OCBITH 3a cremiaabHicTIO 126 IHdopmarriiiai
CUCTeMHM Ta TexXHoJIorii ramy3i 3HaHb 12 IHdopwmariiini TexHomnorii. JIHIMPOBCHKUM
HallloHaIbHUH yHiBepcuTteT iMeHi Onecs ['onuapa.

URL: https://www.dnu.dp.ua/docs/osvitni_programy/2024/master/m_126_2023_p.pdf
(mara 3BepHeHHS: 01.04.2024).

3. HopmatuBHa 06a3za oOCBITHROTO Tiporiecy JIHIMPOBCHKOTO HAI[IOHATBLHOTO
yHiBepcuteTy iMeHi Onecs ['oHuapa.

URL.: https://www.dnu.dp.ua/view/normativna_baza oisvitnyogo processu (gaTta
3pepHeHHs: 01.04.2024).

4. PexomeHpaIllli 1mo/10 3arno0iraHHs akaJeMIqHoro IJiariaty Ta #oro BUSIBIICHHS B
HayKOBUX poboTax (aBTopedeparax, qucepraiisx, MoHorpadisax, HAyKOBUX JOTMOBIJIAX,
crartsix Tomo) : Juct MOH Vkpainm 15.08.2018 Ne 1/11-8681. URL:
https://zakon.rada.gov.ua/rada/show/v8681729-18. (nata 3Bepuenns: 30.06.2020).

5. ACTY 3008:2015. Indopmariss Ta JoKyMmMeHTaIlis. 3BiTH y cdepl HAyKd 1
texHiku. CTpykTypa Ta npaBuia obopmieHHs. [Yunnuit Big 2017-07-01]. Bun. odi.
Kuis : A1 «YxkpHJHIl», 2016. 26 c. (Indopmariist Ta 1OKyMeHTAITis).

6. ACTY 8302:2015. Indopmarisa ta nokymenranis. bidmiorpadiune nocuiaaHHs.
3aranbpHi TTOJIOKEHHS Ta MpaBUjia CKIadaHHs. [YBemeHo Bnepiie; ynHANN Big 2016-07-
01]. Bua. odin. Kuis : JIIT «YxkpHIAHILI», 2016. 17 c. (Indopmariis Ta ToKyMeHTAIlis).
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Homaroxk A
3pa3Ku TUTYJIbHHUX APKYIIiB

JIHITTIPOBCHKMI HAITIOHAJIBHWI YHIBEPCUTET
IMEHI OJIECA TOHYAPA

®AKYJIBTET I[IPUKJIAJHOI MATEMATHKU

KA®EJIPA MATEMATHUYHOI'O 3ABE3IIEUEHHA EOM

Kganigikariiitna po6ora
JIpYTHUil (MaricTepchbKuii) piBeHb BUINOT OCBITH
crneriaibHicTh 126 [HpopMaliifHi CHCTEMH Ta TEXHOJIOT11
OCBITHs TIporpama [HdopmariiiiHi cUCTEeMH Ta TEXHOJIOT11

PO3POBJIEHHS HOOPMAIIMHOI CUCTEMM JIJIS
[TPOTHO3YBAHHS ITEPBUHHOI IHBAJIIJHOCTI B YKPATHI

Bukonasenn
crynent(ka) rpynu [1T-23m-1
IletpoB IBan MakcuMoBHY

(miarmc)

KepiBHuk

noteHT kadeapu M3 EOM,
KaHJ. TEXH. HayK, IOIEHT
Marnyra Onsra MuxkonaiBaa

(miarmc)

3aBigyBau kadeapu M3 EOM
I-p T€XH. HayK, TIpodecop
baii6y3 Oner I"'puropoBuy

(migmmc)

Huimpo — 2024
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Jomatok b
Bbaank Ta 3pa3ok 3aBAaHHs Ha KBaJiikaniiiny poooty

JHINMPOBCHKWUI HAIIIOHAJBHUM YHIBEPCUTET IMEHI OJIECS TOHUYAPA

dakynpTeT NPUKIATHOT MAaTEMATUKH

Kadenpa maremarnunoro 3adbesnedyeHas EOM

PiBeHb BUILIOT OCBITH pYruii (MaricTepChbKuii)
CremianbHicTs 126 Indopmarliiiini cHCTEMH Ta TEXHOJIOTI
Crherjiami3aris
Ocsitas nporpama [HbopmMartiitHi CHCTEMU Ta TEXHOJIOT11

3ATBEP/KVYIO

3aBigyBau kadeapu
MareMaTuyHoro 3abesneueHuss EOM
Onez BAUFY3

(mmiarmc)

« » 20__ poky

3ABAAHHA
HA KBAJII®PIKAIOINHY POBOTY

(TIpi3Buiie, iM’s1, T0-6aTHKOBI CTY/IEHTA)

1. Tema poboTu

KEpIBHUK POOOTH
(Mpi3Bure, iM’s1, M0-6aTHKOBI, HAYKOBUH CTYIiHb, BUCHE 3BAHHS)

3aTBEPKEH1 HAKa30M MO YHIBEPCUTETY BIJ «___ » 20__ poky Ne
2. Tepmin nomanHs poboTH
3. BxinHi gani 10 po6oTH

4. Tlepenik mUTaHb, K1 TOTPIOHO PO3POOUTH
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5. [epenik rpadiunoro Matepiany (3 TOUHUM 3a3HAYCHHSIM 000B’SI3KOBUX KPECIICHB )

6. KepiBHMK, KOHCYJIBTAHT 3 OKPEMUX (CHeIllaJbHUX )

O3B pOOOTH

[ninianu npi3BuIie Ta mocaga

ITigmuc, nata

Poznain ) 3aBJaHHs 3aBJaHHsI
KepiBHHMKA, KOHCYJIbTAaHTA 9
BUJIaB PUHHSB
7. Jlata Buaadi 3aBJaHHS
KAJIEHJIAPHUM IIJIAH
Ne . . TepmiH BUKOHAHHS [Tpumitka
3MicT etariB poOOTH .
3/m eTarniB poooTH
Crynent

KepiBauk poboTtu

(mmiarmmc)

(Biacue im’st IIPI3BUIIIE)

(mmiammc)

(Biacue im’st IIPI3BUIIIE)
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JHINMPOBCHKWUI HAIIIOHAJBHUM YHIBEPCUTET IMEHI OJIECS TOHUYAPA

dakynpTeT NPUKIATHOT MATEMATHKU

Kadenpa marematnunoro 3adesneuenns EOM

PiBeHb BUIIIOT OCBITH JIPYruii (MaricTepChbKUiA)
CremianpHicTs 126 IndopMariiiiHi CHCTEMHU Ta TEXHOJIOTIT
Crherjiami3aris

Ocsitas nporpama [HbopmartiitHi CHCTEMU Ta TEXHOJIOT11

3ATBEP]IKVIO

3aBigyBau kadeapu
MaTeMaTu4Horo 3abesneueHuss EOM
Onez FAHUFY3

(migmuc)

« » 20__ poky

3ABOAAHHA
HA KBAJIIPIKAIOINHY POBOTY

[IerpoBy IBany MakcumoBuuy

(ITpi3Buie, imM’s1, MO-0aTHKOBI CTYIEHTA)
1. Tema po6otu _Po3pobaeHHs iHGOpMAIIWHOI CUCTEMU MPOTHO3YBAHHS MEPBUHHOL
1IHBAJIITHOCTI B YKpaiHi

KepiBHUK poOoTu Mairyra Onbra MukosaiBHa, KaHJl. TEXH. HAyK, JOIIEHT,
(ITpi3Buie, iM’s1, 10-0aTbKOBI, HAYKOBHil CTYIiHb, BYCHE 3BaHHS)

3aTBEpKEH1 Haka3oM o YHiBepcutety BiJ « 05 » BepecHsi 2024 poky Ne 342C
2. Tepmin nonanus po6otu 18 rpyans 2024 p.
3. Bxigui gani mo poOortm _ XIS-daitn 3 pesyapTaramMy MOHITOPMHILY E€PBHHHOT
IHBAIIIHOCTI B YKpaiHi B po3pi3l HO30JIOTiH, TUIIIB HACEJEHHS Ta aJMIHICTPATUBHUX
TEXHOJIOT1H;, pe3yabTaTaMy MOHITOPUHIY € YaCOB1 pSIIU

5. Ilepenik nuTanb, AK1 HOTPIOHO PO3pOOUTH
1. IlpoBecTH oOIJIsii METOAIB Ta MPOrpaMHUX 3aco01B  JUIT  PO3B’A3aHHSI 33744l
IIPOTHO3YBaHHSI.
2. IlpoBecTH aHall3 BUMOI Ta TEXHOJOTIM 1H(GOpMAIINHOI CHCTEMH OPOTHO3YBAHHA,
00paTH CTPYKTYPH, AITOPUTMHU Ta cnocoOu nepeaadl iHdbopMalli, oOrpyHTYBaTH BUOIP;
IPOBECTH ONKUC MOAN(IKOBAHUX aICOPUTMIB (3a HASIBHICTIO).
3. Po3pobutH BiacHE mporpaMHe 3a0e3meueHHs Julsd MPOTHO3YBaHHS IEPBHHHOL
1IHBAIIIHOCTI B YKpaidi Ha 0a31 perpeciiHuX METOAIB; IPOBECTH HOTO TECTYBAHHSI.
4. IIpoBecTu MpaKTUYHY anpoOario OporpaMHoOro 3a0e3mnedyeHds Ha peaIbHUX JaHUX 1
OLIIHHTH SIKICTb IPOTCHO3YBAHHS.




5. [epenik rpadiunoro Matepiany (3 TOUHUM 3a3HAYCHHSIM 000B’SI3KOBUX KPECIICHB )
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ITpesenrauis v Microsoft PowerPoint.

6. KepiBHHMK, KOHCYJIBTAHT 3 OKPEeMUX (CHeIliaJbHUX )

O3B pOOOTH

.. ) IMigmwuc, narta
. [Himanu npi13BuLie Ta nocaga
Po3nin . 3aBJaHHS 3aBJaHHA
KEepiBHUKA, KOHCYJIbTAaHTA .
BHUJIAB MPUIHSB
1 O.M. Manyra, nouenr kadenpu M3 EOM
2 O.M. Manyra, nouenr kadbenpu M3 EOM
3 O.M. Manyra, nouenr kadenpu M3 EOM
7. Jlata Bumaui 3aganas _05.09.2024
KAJIEHI[APHI/IFI IIJIAH
Ne . . Tepmin BUKOHAHHS [TpumiTka
3MmicT erartiB poooTH .
3/m eTaniB poOOTH
1 | OmpairoBanns JiTepaTypHux mxepen. O3HalloOMIICHHS 05.09.2024 —
3 METOJIaMH, IPUHOMaMH, TEXHOJIOTISIMHU 32 TEMOIO. 20.10.2024
[IpoBeneHHs aHali3y iICHYIOUMX TEXHIYHUX Ta
MIPOTPaMHHUX PillICHb.
2 | Omumc Bumor a0 iHGopMaIliifHOT CHCTEMHU Ta 00paHuX 20.10.2024 —
TEXHOJIOTH. 10.11.2024
Omnuc o0rpyHTOBaHOTO BUOOPY CTPYKTYPH,
aJIrOpUTMIiB, CIOCO0IB nepeaayl iHdopMmarlii Ta
o0paHuX pillleHb, OMTUC BUKOPUCTAHUX METO/IIB Ta
MMIXO/IiB.
3 | Po3po6nenns i TectyBanHs iH(QOpMaLiiHOT cHCTeMU 10.11.2024 —
MIPOrHO3YBaHHA Ha 0a31 perpeciiHuX MEeTOMAIB 01.12.2024
4 | IIpoBeneHHs MpakTUYHOI arpoOarlii cicTeMu Ha 01.12.2024 —
peaJIbHUX JIaHUX 1 OI[IHKA SKOCTI MPOTHO3YyBaHHS. 18.12.2024
@dopMyBaHHS BUCHOBKIB Ta MPOIO3UIIIH MI0A0
MOIAJIBIIIOT0 BUKOPHUCTAHHS Ta 3aCTOCYBaHHS
OTPUMaHMX Pe3yIbTaTiB
5 | Odpopmnenns kBamidikariiHoi poOOTH Ta CypPOBiTHOT 18.12.2024 —
JOKYMeHTanii 28.12.2024
Crynent IBau IIETPOB
(migrmuc) (Bracue im’st TTIPI3BUILIE)

KepiBHuk podoTu

Onsra MALIYT'A

(mizmmc)

(Bracue im’st TTIPI3BUILIE)




Honarox B

baank Ta 3pa3ku pedeparis

buaaunk pedepary:
PE®EPAT

KBanigikamiiina poéora:  c., puc., Tabm.,  JoKepeda,  JOJATKIB.

O0’eKT TOCaITKeHHA:
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Merta podoTu:

MeToau D0CTiKEeHHA:

Onep:xaHi BUCHOBKHM Ta iX HOBH3HA:

Peanizanin:

Pe3yabTaTu gocaigaxeHHss MOKYTh OyTH BUKOPUCTAHI JU1s1/B

Karouosi ciioBa:
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3pa3ku pedeparis:
PE®EPAT

KgBauaigikaniitna podora: 45 c., 21 puc., 12 tabn., 9 mxepen.

O06’€eKT 0CTIIZKEHH: IPOTHO3YBAaHHSI IEPBUHHOI 1HBAIITHOCTI B YKpaiHi.

Mera podoTru: po3poOsieHHs iHGOPMAIIMHOI CHCTEMH, SKa J03BOJIUTH
MPOTHO3YBaTH MEPBUHHY 1HBAIITHICTh B YKpaiHU Ha HACTYMHHUM PIK 3 BUKOPUCTAHHSAM
METO/IIB pEerpeciiHOro aHaizy.

Metoau aocaiIzKeHHsI: METOAM MaTEMaTHYHOI CTaTUCTHUKU, METOIM Ta 3acobu
PO3pOOKHU MPOTPAMHOTO 3a0€3MEUEHHS.

Onep:xaHi BUCHOBKM Ta iX HOBM3HA: po3po0JIeHO 1HPOpPMAIIIHY CUCTEMY, KA
peanizye MpOrHO3yBaHHS TMEPBUHHOI 1HBAIIAHOCTI B YKpaiHi JJis pI3HUX 0OJacTew,
TUIIB 3aXBOPIOBAHHS Ta THUITYy HACEJEHHS 3 BHUKOPHUCTAHHAM METOJIB PETrPeciifHOro
aHaii3y; MPOBEACHO ampoOarlio MPOrpaMHOro 3a0e3MeUeHHsT Ha pPEalbHUX JIaHUX,
pe3ynbTaTH anpooarlii 3aCBIIYMIIN aIeKBATHICTh OTPUMAHUX PE3YJIbTATIB.

Peanizanis: nporpamue 3abe3nedeHHs HamucaHo Ha MoBi C# y cepemoBuii
Visual Studio 2013.

Pe3yabTaTtH Q0CTiAKEHHS MOXKYTb OYyTH BHKOPHUCTaHi B 1H(pOpMAaIIHHOMY
3a0€e3Me4YeHH] MOHITOPUHTY TIEPBUHHOI 1HBAIITHOCTI B YKpaiHi.

Kiarouosi cjaoBa: [HOOPMAIIITHA CHUCTEMA, ITEPBUHHA
IHBAJIIJTHICTb, JIIHIMHA BATATOBUMIPHA PEIPECIS, MHOXWHHMUIA
KOE®ILIEHT KOPEJIALII, ITIOKPOKOBA PEI'PECIA.
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PE®EPAT

KBaaidikaniiina podora: 48 c., 29 puc., 0 ta6xa., 10 mxepen, 1 nogaTox.

O0’eKT A0CTIIKEHHS: BUAUICHHS OKPEMHUX 00’ €KTIB Y BiJCOMOTOLI.

Meta poboTH: pO3pOOJICHHS MPOrpaMHOro 3a0e3MeyeHHs, 10 J03BOJsI0 O B
ABTOMATHYHOMY PEXKHMI BHIULSITH Y B1JACOMOTOIl OKpeMi 00’€KTH 1 BU3HAYaTH CEpe
HUX aHOMAJIBHI.

MeToam aocaiaskeHHsI: METOJIU CerMeHTallii Ta ¢iapTpallii 300pakeHb, METOIN
Ta 3ac00M pO3pOOJICHHS MPOTPAMHOTO 3a0€3MEeUEHHS.

Opnep:xaHi BUCHOBKHM Ta iX HOBH3HA: I11J] YaC BUKOHAHHA pOOOTH IPOBENECHO
aHai3 ICHYIOUMX METOJIB CErMeHTallii 300pakeHb Ta aJrOpPUTMIB 3MEHILIEHHS PIBHS
IyMY; pO3pOo0JIEHO OOUMCITIOBAIbHY CXEMY JJIsi CErMEHTAallli BiI€OKapiB; po3po0IeHO
HOBE IpOrpaMHe 3a0e3MeueHHs sl MOIIYKY aHOMAJIbHUX 00 €KTIB Y BiJIEOMOTOLII, SIKE
IPYHTYEThCS Ha OOYMCIIOBAJIbHIA CXEMI CETMEHTallli BiJI€OKAJIpiB; MPOBEIECHO HOTO
TECTYBaHHS Ha pealbHUX BiJieo(parMeHTax.

Peanizamisi: nporpamue 3a0e3nedeHHs po3po0aeHo0 MOBOIO Scala 3a 101momMororo
IDE IntelliJ IDEA, BoHO 3amyckaetbest mig JVM, 3aBasku 4oMy MOKE IpalfoBaTH Ha
Oyne-sikiil uiatdopmi y pasi BctanoBieHHs Ha Hiil JRE Bepcii 8 abo Buire.

Pe3ynbratH [JOCHIIKEHHI MOXKYThb OYTH BHKOPHCTaHI JisI TOUIYKY
aHOMaJIbHMX O0’€KTIB Ha BIIEOPparMeHTax, CerMeHTalli OKpeMux UUu(poBUX
300pakeHb. TakoX pe3yibTaTH poOOTH MOKHA 3aCTOCOBYBATH B CHUCTEMax YIPaBIIHHS
JIOPOXKHIM PYyXOM, OOpOOKHM MEAWYHUX YU CYIMYTHUKOBUX 300pa)K€Hb Ta 1HIIMX
CHUCTEMAaxX KOMIT IOTEPHOTO 30DY.

Kmwouosi caoBa: [IPOI'PAMHE 3ABE3IIEUEHHS, TIOIIYK OB’E€EKTIB V¥V
BIIEOITIOTOIII, TMOPIBHAHHSA TEKCTYP, CEI'MEHTALIA, T'ICTOI'PAMHA
OLIIHKA, MEJIIAHHWI ®IBTP, KOJIIPHI MOJIEJIL.
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JTOJATOK T

Baank Ta 3pa3ok aHoTalIl AHTJIIHCHKOK0 MOBOIO

Bbiaauk anoramii:

ANNOTATION
The master’s thesis of
(Oles Honchar Dnipro National University, Faculty of , Department

of ) deals with

The work is interesting for / Results can be used

Bibliography _, pictures. __, tables __, supplement .
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3pa3ok aHoTaIlii:
ANNOTATION

The master’s thesis of lvan Petrov (Oles Honchar Dnipro National University,
Faculty of Applied Mathematics, Department of Mathematical Support of Computers)
deals with software development for the rapid detection and identification of road signs.

Purpose of the work is software development for the rapid detection and
identification of road signs.

In the process of the work a software «Traffic Sign Detector» was created for
detecting and identifying traffic signs. The computer vision library OpenCV was used to
build core. Cascade classifiers based on Haar signs and local binary patterns were used
to recognize road signs. Computational experiments were conducted to compare the
quality of recognition of road signs by both classifiers, as well as the speed of their
training and work. Through the use of components oriented approach to software
development based on the created kernel, an application can be easily and quickly
developed for use in another subject area.

The software for detecting and identifying road signs is implemented in the Unity
software environment using Visual Studio 2017, developed software can be used on
many platforms such as iOS, Android, Windows UWP, Mac OS.

Bibliography 9, pictures 26, tables 2.
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Homarok J{

3pa3ok 3micTy

3MICT

BT Y L 7
1 orjisaJl ICHYIOUUX TIPOTPAMHUX 3ACOBIB JJI TTPOTHO3YBAHHA
INEPBUHHOI IHBAJIIIHOCTI 8
2 PO3POBJIEHA OBUMCJIIOBAJIBHA CXEMA ITPOI'HO3YBAHHS ITEPBUHHOI
IHBAJIHOCTI B YKPAIHI 10
2.1 OOUHCITIOBAIIBHA CXOMaA, 10
2.2 MHOXKUHHUHM KOSDIEHT KOPEISALIT 12
2.3 JliniiiHa GaraToBUMIpHA PEIPECIs__ 13
2.4 T1okpOKOBUM METOM MOOYIOBU PETPECIT 14

3 [TPOT'PAMHE 3ABE3ITEYEHHA I[MTPOI'HO3YBAHHA [TEPBUHHOI
IHBAJIJHOCTI B VKPAIHI 19
3.1 Bumoru 10 mporpaMHOro 3a0€3meyeHHs 19
3.2 CTpyKTypa IpOrpaMHOTO 3a0€3MEUCHHS 20
3.3 Opranizaitis 00YMCITIOBAIBHOTO MPOIIECY y MPOTPaMHOMY 3a0€3MeueHHl 21
3.4 [HCTPYKIIS KOPUCTYBAYY 27

4 PE3VJIbTATU IIPAKTUYHOI ATIPOBAITIT 34
3.1 IlporHo3yBaHHs IEPBUHHOT 1HBAIIAHOCTI ¥ JIHIMPOBCHKiM obmacTi . 34

3.2 TlopiBHSHHS pe3yJIbTATIB MPOTHO3Y 3 Ta 0€3 ypaxyBaHHA CycCiaHiX obmactei 39

B CHOBKHA 44

CITMCOK BUKOPUCTAHOI JIITEPATYPU 45



Hoaatok E

3pa3ok nepeJiiky yYMOBHHMX IIO3HAYEHb

INEPEJIIK YMOBHHUX ITIO3BHAYEHD

[13 — mporpamue 3a0e3neueHHs
IT — indopmariiiina TEXHOIOT 1S
IC — indopmariiina cuctema
OC - omepariiifHa cucteMa

bJ1 — 6a3a manux

39
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Honaroxk 7K

3pa3ku BiArykiB KepiBHHKA

BIAI'YK
Ha KBaji(ikaiiiiHy poOoTy 3a ApyruM (MaricTepcbKuM) piBHEM BHUIIOT OCBITU
«Po3po6ieHHs mporpaMHOro 3abe3neyeHHs KiaacTepu3alii JaHuX
Ha OCHOBI MoIu(IKaIlii aaroputMy K-cepemHix»
crynenta rpynu [1T-23m-1 TletpoBa IBana MakcumoBuda

Knactepu3aiiist € ofiHi€I0 3 aKTyaldbHHUX 33]a4 1HTEJICKTYaJbHOTO aHaJi3y JaHUX,
dKa 3HaXOAUTh 3aCTOCyBaHHs y Oaratbox cdepax IJIOACBKOT isbHOCTI. [leBHY
CKJIQIHICTh MiJ 4Yac ii po3B’A3aHHS CTAHOBUTH OI[IHKAa KUIBKOCTI KJIAcTEepiB, HA SIKYy
noTpiOHO npoBoauTH po30uTTs. [locTtaBnene nepex 1. IletpoBuM 3aBaaHHsS MOJATANO Y
pO3p0o0I1Il MporpaMHOTO 3a0€3MeUeHHs KJIacTepu3allii JaHUX Ha OCHOBI MoAMQIKaIlii
anroputMy K-cepenHix, siki 31aTHI BUPINIYBAaTH MPOOJIEMy BUOOPY KUIBKOCTI KJIacTepiB,
Ta MOPIBHSJILHOMY aHaji31 peaai30BaHUX aJITOPUTMIB.

Y Xoml BHUKOHAaHHA KBadiQikaiiifHOT POOOTH CTYIEHT pPO3POOHMB CydacHe
nporpamMHe 3a0e3MeYeHHsS, B SKOMY pealli3yBaB allrTOPUTM K-cepemHiX Ta JBi HOro
Moaudikarii (aIropuTMHU X-CEpeIHIX Ta J-CEepe/HiX), 37aTHI B aBTOMAaTUYHOMY PEKUMI
BHU3HAUATH KUIBKICTh KJIACTEpiB. Y MPOrpaMHOMY 3a0€3MEeUeHHI TaKOoX peanai30BaHO
MOJIEJTIOBAHHS JAHUX 3 METOI0 aHaJII3y pOOOTH peati30BaHUX alrOPUTMIB.

BuxopucroBytoun po3pobiieHe mnporpamHe 3a0esneueHHs [. IletpoB mpoBiB
OOYMCITIOBANIbHI €KCIIEPUMEHTH, 3a Pe3yJbTaTaMHU AKUX 3J1MCHUB TOPIBHSUIBHUNA aHai3
QITOPUTMIB X-CEPEIHIX Ta J-CepeIHIX Ha MOJICTbHUX JIaHUX.

Bigmivaro, 1o moctaBieHe y poOOTi 3aBlaHHS BUKOHAHO SIKICHO Ta B MOBHOMY
o0cs31. CTyIeHT TpalloBaB HaJl WOTO0 BUKOHAHHSM CYMJIIHHO, BIJTIOBIIAJIbHO, BUSIBUB
3IaTHICTh CAMOCTIMHO PO3B’SI3yBaTH 3ajadi, 10 TMOCTAIOTh Yy IMpoieci podoTu, Ta
aHai3yBaTH OTpUMaHi pe3ynbTaT. [IpoBenena poboTa CBITYUTH PO BUCOKUN PIBEHb
TEOpeTHYHO1 Ta mpakTU4yHOi miarotoBku [. TlerpoBa B ramy3i iHboOpMaiitHUX
TEXHOJIOT1H, a TAKOK MAITUHHOTO HABYAHHS.

PoGoTta mOBHICTIO BIAMOBIJa€ BCIM BUMOTraM [0 HAMHMCAHHS BHUITYCKHOI
kBamidikariitHoi po6oTH OCBITHBO-TIpO(deciitHoi mporpamu «lHpOpMaIIiifHI CUCTEMH Ta
TEXHOJIOT1i» 3a ApyruM (MariCTepChbKMM) pIBHEM BHWINOI OCBITH CliemiaabHOCTI 126
[Hdopmaliitii cucreMu Ta TeXHOJIOTII, a i aBTop 1. [leTpoB 3aciyroBye Ha MPUCBOEHHS
BIIMOBITHOT KBaTi(hiKaIlii.

KepiBauk
noneHT kabeapu M3 EOM,
KaHJI. TEXH. HAYK, TOLICHT Onwsra MALIYT' A
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BIAI'YK
Ha KBaji(dikaiiiiHy poOoTy 3a ApyruM (MaricTepCbKuM) piBHEM BHUIILOT OCBITH
«CTBOpEHHS aBTOMAaTHU30BaHOT CUCTEMH MOIITYKY 00’ €KTIB Y BiCOMOTOLII»
crynenta rpynu I[1T-23m-1 TlerpoBa IBana MakcuMmoBuda

[Totpeba y momryky aHOMaJdbHHUX OO’€KTIB Ha BiJIcO BHHHUKAa€E B 0Oararbox
MPUKIAIHUX 3a7adax. Hampukias, i aBTOMaTHYHOTO PO3PAXYHKY TPAHCIIOPTOIIOTOKY
Ha 3aMICBKHUX JIOpOrax y BiJCOMOTOLl HEOOXIHO BHUIIJIATH TPAHCIOPTHI 3aco0u, sKi
MOKHA BB@)XaTH YYXXKOpiMHUMH 00'ekTamMu Ha (OHI TaKMX CTAIMX TEKCTYp SIK TIOJIE,
nopora, jic 1 T.i. Y 3B’a3ky 3 num nepen l. IletpoBuM Oyiio mocTaBiIeHO 3aBIaHHS
CTBOPHUTH aBTOMATHU30BaHy CUCTEMY JJIA MOIIYKY TaKKX 00’ €KTIB Ha BIJEO.

B pesynbrari BUKOHaHHS KBaji(ikaiiiHoT poOOTH Taky cucTteMy OyJio CTBOPEHO,
MIPOBEJICHO ii pEeTEeNbHE TECTYBaHHS Ha pealbHUX BimeodparmeHTax. OOUHCIIOBaIbHE
AJIPO CUCTEMHU IPYHTYETHCA Ha METOJaX CerMeHTallli, onTumizaiii Ta GiibTparii.

CrBopeHa cucrtema 3acBiquye BUCOKY Kkamiikauiro I. IlerpoBa B ranysi
iH(hOpMAaIIHHUX TEXHOJIOTIH, a Tpolec ii CTBOPEHHS Ta MPOBENCHI E€KCIEPUMEHTH
MIATBEPAKYIOTh TOCHIIHULIBKY CKJIaJ0BY KBasIl(PiKalLiitHOI poOOTH.

Moy BIJJ3HaYUTH, 110 B Mpolleci BUKOHaHHS KBasidikaiitHoi podotu . [lerpos
CaMOCTIITHO TPOMOHYBAaB MIAXOAU /10 CTBOPEHHS OOYMCIIOBAJIBHOTO sIpa CUCTEMU 1
MIPOBOJIMB aHaJ3 iX e(heKTUBHOCTI.

OTxe, mocTaBjaeHe y poOOTI 3aBJlaHHA BHUKOHAHO SIKICHO Ta B MOBHOMY OOCS3I.
3100yBay BUIIIOI OCBITH BUSBHUB BiJMOBIAAIBHICTD, 1HIIIATUBHICTh, BMIHHS CaMOCTIHHO
pPO3B’sI3yBaTH 3ajadi, IO TOCTAlOTh IIiJI 4Yac BUKOHAHHS 3aBJaHHSA, aHaJII3yBaTH
pe3yNbTaTH, 3aiiMaTUCS HAYKOBO-I0CTIAHOIO pOOOTOIO.

3a pesynbraramu pobotu I. IletpoB miaAroryBaB Te3W JIONOBiACH Ha
2 MbKHapoaH1 KOH(epeHITi.

PoGoTa mMOBHICTIO BIANOBIIa€ BCIM BHUMOraM [0 HaNUCaHHS BHUITYCKHOI
kBamidikarmiitHoi po6oTH OCBITHBO-TIpO(deciitHoi mporpamu «IHpOpMaIIiifHI CUCTEMH Ta
TEXHOJIOTI» 3a APYruM (MariCTepchKUM) pIBHEM BHUIIOI OCBITH 3a creliajJbHICTIO 126
[ndopmartiitni cucremu Ta TexHousorii, a 1 aBrop 1. IleTpoB 3aciayroBye Ha MPUCBOEHHS
BIIMOBITHOT KBaTi(hiKaIlii.

KepiBHuk

noteHt kaheapu M3 EOM,
KaHJ. TEXH. HaYK, JOLICHT Omera MALIYT A
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Homatoxk U
baank Ta 3pa3ok peueHsii

Baank penensii:
I[HIHPOBCI)KI/Iﬁ HAI_IIOHAJII)HI/Iﬁ YHIBEPCHUTET IMEHI OJIECS 'OHYAPA

PELIEH3IA
Ha KBaJdidikaniiny poodory

3100yBay BHINOI OCBITH
Tema

CrnemianpHicTh 126 [HbOpMAITIHI CUCTEMHU Ta TEXHOIOTIT
crieriams3aris

OCBITHs nporpama [HdopMaltiitHi CHCTEeMH Ta TEXHOJIOT11

rpyna [1T-23m-1

OO6csr kBamidikaiiiHoi poOOTH 3 YpaxyBaHHSIM JIOJATKIB
Kinbkicte apkymriB kpecieHs 0
KinpKicTh CTOPIHOK MOSICHIOBAJILHOI 3alTMCKHU 0€3 J101aTKIB

1. Kopotkuii 3micT kBai(ikauiiHOi poOOTH Ta MPUHUHATUX PILIEHb

2. BucHOBOK mpo BiAMOBiIHICTH KBai(iKaIiitHOT poOOTH 3aBIaHHIO

3. XapakTepHcTHKa BHKOHAHHS KOXKHOTO PO3ILTY poOOTH, PIBEHb BIAMOBITHOCTI
OCTAaHHIM JIOCATHEHHSIM HayKHU 1 TEXHIKU Ta IEPEIOBUM METOJaM poOOTH

4., HeraruBHi 0COOJIMBOCTI BUKOHAHHS POOOTH

5. Ilo3uTuBHI 0COOIMBOCTI BUKOHAHHS POOOTH

6. 3aranpHHII BIATYK PO poOOTY

/.  IHIIl 3ayBa)KEeHHS

8. Ominka (3a HaIlOHAJILHOIO MIKAJIOH))

Penenzenr

(miamuc) (Bnacue im’st [TIPI3BUILIE)
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3pa3ok peuensii:
JTHITPOBCHKUIM HAIIIOHAJIbHUM YHIBEPCUTET IMEHI OJIECSI TOHYAPA

PELIEH3IA
Ha KBaJdidikaniiny poodory

3n00yBayu BUIOi ocBiTH [leTpoB IBaH MakcUMOBHUY

Tema Po3po0aeHHS mOporpamMHOro 3a0e3leueHHs KiacTepus3amii JaHuX Ha OCHOBI
Moaudikalii anroputMmy K-cepeanix

CroemanepHIcTh 126 [HGOpMAINHI CHCTEMHU Ta TEXHOJIOTTL

crieriams3anis
OCBITHS ITporpama [H@opMaliiiHi CHCTEMH Ta TEXHOJIOT1i
rpyna [1T-23m-1

OO0csr kBamiikaniiHoi poO0TH 52 CTOPIHKH

KinbkicTh apkymiiB kpecieHb 0
KinbKicTh CTOPIHOK MOSICHIOBAIBHO1 3amucku 48

1. Kopotkuii 3micT kBai(ikauiiHOi poOOTH Ta MPUNUHATUX PILIEHb

KBamdikamiiina poobora I.M. IlerpoBa mnpHcBsueHa po3poOJIEHHIO IIPOrpPaMHOTO
3a0e3neueHHs]  KiacTepus3alli  JaHuX Ha  OCHOBI  MOAM(IKAIH  aJlrOPUTMY
K-cepenuix. Ilij yac BUKOHAHHS poOOTH OVIIO PO3pOoOIEHO IIporpamMHe 3a0e3leyeHHs,
110 peayizye anroputM K-cepeanix Ta aBi Horo moaudikarmii (aJITOpUTMHU X-CEPENHIX Ta
g-cepeaHix), SKI B aBTOMATHYHOMY PEXHMI BH3HAUYAIOTh KUIBLKICTH KJIACTEPIB. 3a
JIOIIOMOT0I0 _ PO3p00JIEHOI'0 TPOrpaMHOro 3a0e3NneuyeHHs IPOBEACHO IOPIBHIILHUI
aHaJi3 peajai30BaHuX aropuTmis. Cii 3a3HAYMTH, 1110 MPOOIeMa BU3HAYCHHS KIJIBKOCTI
KJIaCTEPIB, Ha BUPIIIEHHS SKOI HAIlUIEH] 00paHl B poOOTI AJITOPUTMHU, € JIY>KE aKTyaJIbHa
B 3aJ1a41 KJIacTEepH3allil JaHUX.

2. BucHOBOK mpo BiAMOBiIHICTH KBai(iKaIiitHOI poOOTH 3aBIaHHIO

3MICT poOOTH MOBHICTIO BIAIIOBIAAE ITIOCTABJICHOMY 3aBJaHHIO Ta TEMI.

3. XapakTepHcThKa BUKOHAHHS KOXKHOTO PO3IUTY poOOTH, PIBEHb BIAMOBITHOCTI
OCTAHHIM JIOCATHEHHSIM HayKH 1 TEXHIKH Ta EPEOBUM METOJaM pOOOTH
KBamidikaliiiHa po00oTa CKJIAAA€ThCS 31 BCTYIY, V IKOMY PO3KPHTO IPOOJIEMATHKY Ta
AKTYAJIBHICTL TEeMHU, CPOpPMYJILOBAHO METY Ta 3aaadyl poOOTH, YOTHPLOX PO3MALIIB,
BHCHOBKIB IIIOJI0O NPOBEJEHOI pPOOOTH, CIMCKY BUKOPHUCTAHMX JUKEPEN Ta JOJATKY. Y
[EPLIOMY po3aiii poOOTH HOJAHO ONJI BUKOPUCTAHMX aJIrOpuUTMIB: K-cepenHix,
X-cepedHiX, Q-cepeaHix. Y ApyroMy po3jaiial HOAAHO aHajli3 BHMOI Ta HaBEICHO
OOIpYHTYBaHHA BHOOpPY CTPYKTYPH, AJITOPUTMIB, CIOCO0IB mepeaaul iHdopmarii. Y
TPETHOMY PO3JALI1 II0JIAHO OIMC PO3POOJICHOTO IMPOrpaMHOr0 3a0e3IeueHHs, 30KpeMa
Woro ¢GVHKIIOHAJIBHUX MOKIUBOCTEH, CTPYKTYpH Ta 1HTEpdEncy. Y YeTBEPTOMY
pO3IiJl  HAaBEIEHO  pEe3yAbTaTH _ TECTYBAaHHS  MPOTrPpaMHOro  3a0e3medueHHs  Ha
3MOJIEILOBAHMX JJAHUX Ta MOPIBHSUILHUN aHaJI13 pOOOTH aJrTOPUTMIB.
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4., HeraruBHi 0COOJIMBOCTI BUKOHAHHS POOOTH

Cepen HEIOIIKIB pOOOTH MOYKHA BIIBHAYMUTH TE, 110 B pE3YJIbTaTaX HABEACHO IIPUKIAIN
poOOTH aITOPUTMIB JIMIIIE Ha IBOBUMIPHHUX JaHuX. IIpoTe 1el HeloIK He 3HIKYE PIBHS
BHUKOHAHHs KBaJi(ikalliiiHOI poOOTH 1 HE BIUIMBA€ Ha 3arajibHy OIIIHKY.

5. Ilo3uTuBHI 0COOIMBOCTI BUKOHAHHS POOOTH

PoboTa BHMKOHAHA 3a aKTYAJILHOIO TEMOIO, OCKUIBKHM 3ajada KJacTepusamii JaHux
3HAXOAUTH IIUPOKE 3aCTOCYBaHHS V 0Oaratbox cdepax JIOACHLKOI AISIIBHOCTI, a
npo0JyieMa OILIHKKA KUIBKOCTI KJIACTEpIB B mpoleci 1i po3B’si3aHHS [OKM HE 3HaMIIa
OCTAaTOYHOI'0 BUPIIICHHS.

[IpoBeneHnii TOPIBHSUIBHUNA aHaI3 pPOOOTH AJITOPHUTMIB CBIOTYHMTH IIPO 3HATHICTH
CTYJICHTA JIO aHaJIi3y Ta y3arajJbHEeHHI.

6. 3arampHUI BIATYK PO poOOTY

PoboTa BHKOHAHAa Ha HaJC)KHOMY piBHI. Marepiaa poOOTH IIOJaHHMIl TI'pPaMOTHO,
MOCJIJIOBHO, JIOT1YHO.

3a sKICTIO OoQOpMIICHHS Ta OAEpKaHUMH pe3yJbTaTaMU pPO0OOTa BIANOBIIAE BCIM
BUMOTraM, IO MPEJ SBIAIOTHLCS 10 KBaMi(iKaliiHUX poOiT 3a ApyruM (MariCTepChbKUM)
pIBHEM BHIIOI OCBITH 3a cremiajbHICTIO 126 IndopMaliiiiHl CUCTEMHU Ta TEXHOJIOIII Ta
OCBITHBOIO TporpamMoro «IHdopMaIlliiiHi CHCTEMH Ta TEXHOJIOT1I.

7.  1HII1 3ayBasKeHHS

I[Ipn odopmiueHHi podotu IlerpoBuMm [.M. moTpuMaHl METOAWYHI pPEKOMEHIAINI J0
BHKOHAHHSA KBamidiKAIWHUX poOIT 3m00yBayaMu Apyroro (MariCTepChLKOro) piBHS
BHUILIO] OCBITH 3a crierjanbHicTio 126 IndopMatiiiiii CHCTEMHU Ta TEXHOJOT].

8. Orminka (3a HaIIOHAJLHOO MITKAJIOKO)

Po6oTa 3aciyroBye Ha OIIHKY «BIIMIHHOY.

Penensenr
noreHT kadeapu OM ta MK,
KaH[. $i3.-MaT. HayK, JOLICHT Jligis BOUKO

(trirmc)
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baank Ta 3pa30K BUCHOBKY IOAO nepeBipKn pOﬁOTI/I Ha mJjariar

biank BUCHOBKY:
BucHOBOK PO piBeHb OPUTiHAJBHOCTI TBOPY

Hasga TBODY:

Bun tBopy: kBasidikaiiiina pobora

ABTOD:

OOcsr TBOPY: __ CTOPIHOK

[IporpamHo-TexHI4YH1 3aC00U MEPEBIPKU HA OPUTIHAIBHICTH TBOPY:

Pe3ynpTaTh nepeBipKky Ha OPUTIHAIBHICTH TBOPY

HasBa cTpyKTypHOro O6esir Oocsar TBOpY, AKUH H(.)lcammc ) OOrpyHTYBaHHA
eJIeMeHTY TBOpY nepeBipeHo Ha opurinajgbHoOCTi BHKOPHCTAHHS
(po3aiuiB) pyxorucy OpPMTiHAJIBHICTH (y BizcoTkax) 3an03u4eHb
KBanigikauiiina
poboTta
Bceroro

3aranbHUll BHCHOBOK pEKOMEHJalll Kadenpu MaTreMaTHyHOTo 3a0e3MedeHHs

EOM:

["onoga xowmicii (I1Ib,mocazna):

Unenu xowmicii (I1Ib, mocana):

JlaTa 3acimaHHs KOMicii
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3pa3ok BUCHOBKY:
BuCHOBOK npo piBeHb OPUTIHAJBHOCTI TBOPY

HasBa TBOpY: P03p00IieHHS ITporpaMHoro 3a0e3nedyeHHs KIacTepr3arlii J1aHuX Ha
OoCHOBI Moau(ikamii aroputMmy K-cepeanix

Bun tBopy: kBasidikaiiiina pobora

Astop: _IlerpoB I.M., rpyma IIT-23m-1, cmemianpHicTh 126 IHbOpMariitHi
cuctemu Ta Texnomaorii, OIl «IHdbopMalliiiHi CHCTEMH Ta TEXHOJOT1I»

OO6csr TBOpy: 55 cTopiHOK

[TporpaMHO-TeXHIYHI 3aCO0H MEPEBIPKU HA OPUTIHATBHICTH TBOPY:
https://panel.strikeplagiarism.com

Pe3ynpTaTi nepeBipky Ha OPUTIHAIBHICTH TBOPY

Hasa cTpyKkTypHOro Obesir Oobcsar TBopy, AKUI Hoka3nuk OOrpyHTYBaHHS
eJICMEHTY TBOPY nepeBipeHo Ha OpHUTiHAJBHOCTI BUKOPHCTAHHA
- pykonucy . . .
(po3niniB) OPMTiHAJBHICTH (y BigcoTkax) 3al03M4eHb
Ksanidikauniiina
(iran 55 crop. 55 crop. 90%
poboTta
Beporo 55 crop. 55 crop. 90%

3araJibHUH BHCHOBOK pekoMmeHpaalli kadeapu MaTeMaTHYHOTO 3a0e3ledyeHHs
EOM: opurisanpHICTE TEKCTY 90% — TEKCT BBAXKAETHCI OPUTIHAIBHUM (BHUCOKA
VHIKQIBHICTB ), POO0OTA JIOMYCKAETHCS JIO 3aXUCTVY

I"'onosa xowmicii (I1Ib, mocana):

Unenn xomicii (I1Ib, mocana):

JlaTa 3acigaHHs KOMICIi:




