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1. 3AT'AJIBHI IOJIOKEHHA

Bumnyckna xBamidikaiiiina 6akaiaBpcbka po00Ta BUKOHYETHCS CTYICHTOM TIiJ1
KEpPIBHUIITBOM HAyKOBOTO KEpIBHHKAa 3a TEMOI, 3aTBEPKEHOI0 PEKTOPOM
yHiBepcuteTy. Po60Ta moBUHHA MICTUTH OOTPYHTYBaHHS aKTyallbHOCTI TEMH, 3B’ 30K
po0OTH 3 HAyKOBUM HANpPSIMKOM HAyKOBO-AOCTIAHOT poboTu kadeapu, OTsa
JITEpaTypH 3a TEMOIO 1 BUOIp HANIPSAMKY JOCIIHKEHb, BUKJIA] METOIUKH JTOCTIIKCHD,
mpoBeJieHI TeopeTudHl 1 (ab0) eKCIepuMEeHTaNIbHI JIOCHIKEHHS, IPOBEJICHI
CTYJICHTOM, aHali3 1 y3araJbHEHHS Pe3yJIbTaTiB JOCIIAKEHb, BUSBICHHS HAayKOBOI
HOBU3HM OJICpKAHUX PE3YJbTATIB, CTYNEHIO HOBU3HMU (BIEpIIE OJEPHKaHO,
YAOCKOHAJIEHO, JICTAJIO MOJANbIINNA PO3BUTOK), BUCHOBKH, CIIMCOK BUKOPUCTAHUX
JUKEpeL.

Temu BumyckHuUX KBami(ikamiiHUX OakandaBpChbKUX pPOOIT, 3alpONOHOBaHI
BUKJIalayaMu Kadenpu, skl BeayTh OakanaBpPChbKy MIATOTOBKY, Ta KaHAHWJATYpH
KEpIBHUKIB YXBAJIIOIOTHCSI HAKa30M PEKTOpa OJHOYACHO 3 HAKA30M Ha JUIJIOMHE
POEKTYBaHHSI.

CtyaeHT Mae IpaBo 3MIHUTH Ha3BY POOOTH, y3rOJIMBIIH 1[I0 3MIHY 3 HAYKOBUM
KEpIBHUKOM 1 3aBiyBaueM KadeIpu, HEe MI3HIIIE HDK 3a TPU MICSI BU3HAYEHOIO
TEpMiHYy MOJAHHS 3aBEPILIECHOI OaKaIaBpChbKOi pOOOTH.

Bunyckna kBamidikaiiiiina 6akanaBpcbkoi poOoTa oPOpMIIIETHCS B OJTHOMY
OpUMIpHUKY oOcsroM 10 70 CTOPIHOK 3a IpaBWJIaMH, NPUNUHATUMHU AJI1 HAYKOBO-
TexHIYHUX 3BITIB. [licma 3axucty 1ed NOPUMIPHUK POOOTH MEpeNaeThCes IS
30epiranns. Kadenpa cripusie cryneHty B opopmiieHHI MatepianiB pobotu. Koxxna
poOoTa HampaBJISIEThCS HA peleH3110. PerieH3eHTiB BU3Havae 3aBiayBad Kadeapu.

CrynenTt 3000B’43aHUI HE Mi3HIIIE, HIXK 32 THXICHD Mepe]] 3aXUCTOM poOOTH,
nojatu ii B TOTOBOMY BUTUIANI (MEPEIUIETEHY Ta IMiJANUCAaHy HUM, HAayKOBUM
KEpIBHUKOM Ta HOPMOKOHTpOJIEpOM) 3aBijyBauy Kadeapu s HamnpaBlICHHsS Ha
pEleH3II0.

3a KepiBHMUILTBO BUIYCKHOIO KBaji(ikalliHOW OaKamtaBpChbKO pPOOOTOIO
HAyKOBOMY KEPIBHUKY 3apaxOBYEThCS 14 roj., peleH3eHTY-ONOHEHTY — 2 TOJAMHH
HaBYAJILHOTO HABAHTAYKECHHSI.

3axuct poOOTH BIAOYBA€TbCS HA BIAKPUTOMY 3aciJaHHI JIep>KaBHOI
ex3ameHaniinoi komicii (JEK), ckian skoi BU3HAYaeThCsl Ta 3aTBEPHKYETHCA Y
NOPSIKY, BCTAHOBICHOMY YHNHHUM 3aKOHOJJaBCTBOM.

J10 3aXUCTy CTy/IeHT NOBUHEH MOJATH:

1) mpumipHUK BUITYyCKHOI KBamidikaIiitHoi 6akanaBpchbkoi poOOTH;

2) BIATYK HAyKOBOTO KEpIBHUKAa MPO pPOOOTY CTyJeHTa HaJ BHUITYCKHOIO
KBaTi(iKaIiiHOK OaKaIaBPChKOIO pOOOTO;

3) peleH3110 OIMOHEHTA;

4) uTOCTpaTUBHUNM Matepiaji 10 BUIIYCKHOT KBalli(ikaliiHOi OakagaBpChbKOi
po0OOTH (eJIEKTPOHHUHN AEMOHCTPATUBHUI MaTepiaj, MIakaTh, MaKETH TOLIO).

[Iponienypa 3axucTy BHIYCKHOI KBasidikaliiiHoi OakaiaaBpChKoi pPoOOTH
MICTHUTB:

IpEe/ICTaBIICHHS CTYyACHTA Ta MOJAAHUX JOKYMEHTIB;

BUCTYI CTYJIEHTA 3 T€3aMH pOOOTH;



BIJIMOBIAbL CTyIeHTa Ha 3anuTaHHs wieHiB JIEK;

BUCTYT OMOHEHTa a00 MpeACTaBICHHS PeLeH3 ;

BIJIMOBI/1 CTy/ICHTA Ha 3ayBa)KEHHS OTIOHEHTA;

BHCTYT KEepiBHHUKA a00 MPeACTaBICHHS HOro BITYKY;

O0OrOBOPEHHS POOOTH Ta 3aXUCTY 1 CTyA€HTOM 1 NpUiHATTS pimnenns [IEK;

oromnomieHHs pimeHHs JJEK.

VY Bumanky, koinu JIEK 3a pesynpTaTamu ronocyBaHHsS BHU3HA€ poOOTy He
3aXUILEHOI0, CTYJICHT NIJJIATa€ BIAPAaXyBAaHHIO SIK TAKHi, 1110 HE BUKOHAB TEOPETUUHUN
KypC HaBUaHHs Ha 0akaJaBpPChHKOMY PiBHI 3a BIJIOBIIHUM HAMPSIMKOM ITIJITOTOBKH 3
BUJIAHHIM MOMY aKaJieMIuyHOi JOBIAKY BCTAHOBJIEHOTO 3Pa3KYy.

B npomy Bunaaky JIEK mMoxe pekoMeH1yBaTH JONPALIOBATH POOOTY 1 HOJATH
il 10 MOBTOpHOTO 3axHUCTy uepe3 pik. Lle dikcyerbest y npotokomni 3acimanas JIEK 1
CTYJEHTY BUAAETHCS BUTAT 3 I[bOTO IPOTOKOITY.

JIEK Mo)ke BHCIOBUTH CBOIO TO3UINIO MO0 MIiArOTOBKM OakanaBpa,
HAayKOBOTO PIBHSI K€PIBHUKA BUITYCKHOI KBaji(ikalliHOI OakanaBpCcbKoi podoTH adbo
SKOCT1 BIJITYKY PELIEH3E€HTa-OMOHEHTAa, a TAaKOX CBOi MPONo3ulii ab0 peKoMeHaalii
1010 MiATOTOBKM OakajaBpiB BiANOBIIHOTO HanpsAMKy. Coro nosunito JJEK popmye
y BUIJIAJI MPOTOKONY, KM IMOJAa€e 10 BUEHOI paau (akyibTeTy iH(OpMaliiHuX
TexHoJIoTi KuiBChKOTro HalioHaiabHOro yHiBepcutery iMeHi Tapaca IlleBuenka juist
HACTYITHOT'O PO3TJISiy Ta BIJAMOBIIHOTO pearyBaHHS.

2. META BUKOHAHHS BUITY CKHOI KBAJII®IKAIIIMHOT
BAKAJIABPCBKOI POGOTH

Bunyckna kBamidikariiiina 0akaiaBpcbka pod0Ta € CaMOCTIITHO BUKOHAHOIO 1
BIJIMOBITHO 0(OPMIIEHOIO TBOPYOIO POOOTOIO CTY/IEHTA HA MEPIIOMY eTari HaBYaHHS
y BHILIOMY HaBYaJIbHOMY 3aKJIaJl 3 BHUPIIIEHHS KOHKPETHOI HayKOBO-TEXHIYHOI 200
BUPOOHMYOT MPOOJIEMU HA OCHOBI HA0YTHUX Y IIPOLIECI HABYAHHS 3HAHb Ta MPAKTUYHHUX
HABUKIB Ha MIATBEP)KEHHSI KBasiikallii Ta TOTOBHOCTI CTYyJEHTa JI0 CaMOCTIMHOI
poOOTH B YMOBAaX Cy4YaCHOrO CTaHy HayKd 1 TEXHIKA, HOBHX (OpM oprasizaimii
BUPOOHUIITBA.

BukoHaHHsi BuUIyCKHOT KBamli(ikamiiHOi OakanaBpCcbKOi poOOTH, SK
3aBepIlaJIbHUIN eTan HaBYaJIbHOTO MPOIleCy B OaKallaBpaTypi, CTABUTh 32 METY:

PO3BUTOK BMIHHS TPOBOAUTH OiOmiorpadiuny poOOTy 13 3alydeHHSIM
TPaJAMIIIHUX Ta Cyd9acHHUX 1H()OPMAIIHHUX TEXHOJIOT1H;

OLIIHUTA BMIHHA (OPMYJIIOBATH KIHIIEBY METy Ta OCHOBHI HalpsIMKU
MIPOBENICHHS IOCIIIIKEHb;

CHUCTeMAaTH3allilo, 3akKkpilUIeHHd Ta HaOyTTS JOCBILYy 3aCTOCYBAaHHS
TEOPETUYHUX 3HAaHb Ta MPAKTUYHUX HABUKIB TPH CAMOCTIHHOMY pO3B’S3yBaHHI
KOHKPETHHX HayKOBO-JOCIIIHUX 3a/1a4;

PO3BUTOK HABHUKIB BEJICHHS CaMOCTIMHOI pOOOTH, OBOJIOAIHHS METOJUKOIO
JOCIIIJIKEHHSI T4 €KCIIEPUMEHTYBaHHSA MPU BUPIIIEHH]I pO3pOOIIOBAaHUX Y BUITYCKHIM
KBaniQikaiiitHii 6akanaBpcbKiid poOOTI MpobIieM 1 3a1a4;

3aCBOEHHS CyYaCHHUX METOJMK IPOEKTYBAaHHS HOBOTO TEXHIYHOTO,
MaTEMaTUYHOTr0, AJITOPUTMIYHOTO Ta IPOrPAMHOTI0 3a0€3MEYEHHsI, a TAKOXK PO3pOOKHU



HOBHUX TEXHOJIOT1H (COCO01B) 13 3aCTOCYBAHHIM CyYaCHUX MaTeMaTHYHUX METO/IIB Ta
MPOTPaMHUX TEXHOJIOT1H;

OLIIHUTH BMIHHS TMOJABaTH MiJICyMKH BHKOHAaHOT POOOTH y BWIJISII 3BITIB,
pedepaTiB, HAYKOBUX CTAaTEH, JOMOBIICH 1 3asIBOK HA BUHAXOIU TOIIO, sIK1 0(hOpMIICHI
3TiHO 3 YCTAHOBJICHUMH BUMOTAMHU 13 3aJIy4CHHSIM Cy4acHHUX 3ac001B pefaryBaHHS 1

APYKY.

3. OPTAHI3AIIISI BUKOHAHHS BUITY CKHOI KBAJII®IKAIIIMHOI
BAKAJIABPCBKOI POBOTH

Bunyckna kpamidikamiiiHa OakamaBpcbka poOoTa 3a 3MICTOM 1 00CSATrOM
BUKOHAHOI pPOOOTH TMOBWHHA BIJANOBIJATHA TEBHIA CTaail MPOBEJIECHOIO HAYKOBO-
TEXHIYHOT0, HAyKOBO-€KOHOMIYHOI'O, HAyKOBO-METOJUYHOTO TOIIO JOCTIDKCHHS 1
OyTH MPUAATHUM JUJIS pealti3allii OKpemMo ado B CKJIaJl KOMIUIEKCHOT pO3pOOKH.

BuximHuM TOKYMEHTOM JIsi BUKOHAHHS POOOTH € 3aBJAaHHS, SKE BUIAETHCS
CTYJICHTOBI Ha NOYaTKy HaBYaHHS Ha OCTaHHbOMY Kypcl OakalaBpChbKOrO pIBHI.
3aBnaHHs Ha poOOTY, Ha BIANOBIAHOMY OaHKy (H0/1aToK B), BUIa€ThCs KEPIBHUKOM 1
3aTBEPIKY€ETHCS 3aBllyBayeM Kadeapu.

HaszBa po0OoTu moBuHHA OyTH, MO MOMKJIHUBOCTI, KOPOTKOIO, BIJAMOBIAATH
oOpaHiii cHeniaJbHOCTI Ta CyTl BHPIIIEHOI HAYKOBOi 3a7adi, BKa3yBaTH Ha METY
JOCITIJIKEHHS 1 HOTO 3aBEPIICHICTb.

Y Ha3Bli He OakaHO BHUKOPHUCTOBYBATH YCKIIAJHEHY TEPMIHOJIOTIIO
MICEBIOHAYKOBOTO XapakTepy. Tpeba yHUKATH Ha3B, II0 MOYMHAIOTHCS 31 CIiB
"JlocmimkeHHs nuTaHHs...", "J{ocaimkeHHs OeaknX muraxis...", "Jleski nmuraHHA...",
"Marepianm 1o BuBYeHHS...", "J{o muTaHH..." 1 T. 1H., B IKMX HE BIIOUTO B JJOCTATHIM
MIpi CyTh MPOOIJIEMH.

[Ipu HanMcaHHi poOOTH CTYJEHT MOBUHEH 000B'I3KOBO TOCHIIATUCS HA aBTOPIB
1 JpKepenia, 3 sSIKUX 3all03WYuB MaTepiaan abo OKpeMi pe3ysibTaTH.

BukopucroByroun B poboTi iAei abo po3poOKu, M0 HalIekaTh TaKOX 1
CIiBaBTOpaM, pa3oM 3 SKMMHU OyJM HamucaHl HAyKOBI Mpali, CTyJAEHT NOBUHEH
B1/I3HAYUTH 1IeH PakT y CBOil poOOTI.

B pasi BukopucTaHHs 3amo3MueHOr0 MaTepiany 0e3 MOCHIaHHS Ha aBTopa Ta
JKEpeno poboTa 3HIMAETHCA 3 PO3TJSAY HE3aICKHO Bl CTajli MPOXOKEHHS 0e3
Ipasa 11 IOBTOPHOI'O 3aXUCTY.

B po6oTi HE0OXiTHO CTHUCIIO, JIOTIYHO 1 apryMEHTOBAHO BHKIJIAIATH 3MICT 1
pe3ynbTaTH JOCHIJKEHb, YHUKATH 3arajlbHUX CIiB, 0€3/10Ka30BUX TBEPKCHbD,
TaBTOJIOTII.

Bunyckna xBamidikariiina 6akagaBpchbka poOOTy Ha 3700yTTs KBamidikari
daxiBenp 3 THXKEHEPIl MPOTPAMHOTO 3a0€3MEeUeHHs TOIaI0Th Y BUTIISAI CHEIiabHO
M1ATOTOBJICHOTO PYKONUCY B TBEPIOMY MEPEIJICTEHHI.

KepiBHuK poOOTH Hajae CTYJIEHTY KOHCYJbTAIlIMHY IOMOMOTY B pO3poOIll
KaJICHIapHOTOo Tpadika poOOTH HA BECh MEPiOj BUKOHAHHS POOOTH 13 3a3HAYCHHSM
TEPMIHIB 1 YEPTOBOCTI PO3POOKH OKPEMHUX PO3ILTIB.

KonTponps 3a X010M BUKOHAaHHS poOOTH 3abe3reuye KEpIBHUK HE pIIie
OJIHOTO pa3y Ha JIBa TUKIECHb.



I'padix koHCymbTaliil KepiBHUKAa poOOTH OakajiaBpa 3aTBEP/KYETHCS Ha
3acigaHHi Kadenpu, sika Bujana 3aBaanss. [ padiku poOOTH KOHCYIBTAHTIB 3 OKPEMHX
pO3AUTiB poOOTH 3aTBEPKYIOTHCS Ha 3acijaHHl BiAMOBITHUX Kadeap. ['padiku
KOHCYJIbTAIlIM JOBOJATH JO BilOMa CTYJCHTIB HE MIi3HIMIE, HIX 3a TIWKICHb BiJ
MOYaTKY 3aIUIAHOBAHOTO TEPMiHY MOYATKy BUKOHAHHS POOOTH.

CtyneHT po3pobiisie 1 Tomae KEpiBHUKOBI (KOHCYJIBTAaHTOBI) TIPOEKTY
MiATOTOBaHE PIIICHHS MUWTaHb IMOCTaBJIeHOT 3amadi. KepiBHHUK TMepeBipsie MPOBEACHY
po0OTY 1 HaJla€ CBOT 3ayBa)KEHHS MO CYTI MPOBEACHUX JIOCHII>KEHb, 3aIIPOIIOHOBAHUX
pillieHb, (IKCYe CTYIMIHb TOTOBHOCTI Ta BIJAMOBIAHOTO OOCITY TMPOEKTY 1 MpH
HeoOX1HOCTI 1H(DOpMYE 3aBiayBada Kadeapu.

J10 po3p0oOKH HACTYITHOTO PO3/LTy OaKaIaBpChbKOi pOOOTH CTYAECHT MPUCTYIIAE
TUIBKHU MICHS TEePEeBIPKHU, MOTOMKEHHS 1 BI3yBaHHS KEPIBHUKOM MPOEKTY BUKOHAHOT
poOOTH B OMEPETHHOMY PO3ILII.

3a NpaBUIIBHICTD MOJAAHUX Y MPOEKTI JaHUX Ta MPUIUHATUX PILIECHB BIAMOBIIAE
CTYJIEHT — aBTOp OaKajaaBpPChKOi pOOOTH.

[IlutaHHA AOMYyCKY BUKOHAHUX BUITYCKHUX KBadl(iKaliiHUX OakalaBpChKUX
poOIT 710 3aXHUCTY PO3IISAAETHCS HA 3aClJaHH]1 BUITYCKHOI Kaeapu.

l'otoBa 1 mignmucaHa CTYJEHTOM Ta KOHCYJbTaHTaMU pPOOOTa MOAAETHCS
KEpPIBHUKOBI 3a 14 po004HX AHIB 10 MPU3HAYEHOIO JHS 3aXUCTY.

[licns mepeBipKU BiJMOBIIHOCTI BUITYCKHOI KBasll(piKaliiHOI OakanaBpChKOi
poOOTH 10 3aBIaHHS 1 MOTOUKEHHS POOOTH, KEPIBHUK ii miamucye i1 odopmise
MUCbMOBU BIJITYK, SIKUW TMOBUHEH MICTUTHU XapaKTEPUCTUKY BUKOHAHOI poOOTH 3a
yciMa po3iJIaMH MPOEKTY.

Pazom 3 mucbMoBHM BirykoMm kepiBHUKa 3a 10 poGoumx aHiB 10 3axucty
CTYJIEHT TOJIa€ CBOIO pPOOOTY Ha HOPMOKOHTPOJbH Y BIAMOBITHOCTI 3 TrpadikoM,
3aTBEPAKEHUM 3aBIAYIOYUM Kadeaporo. [Ticns nepeBipKU poboTtu
HOPMOKOHTPOJIEPOM 1 OJCpKaHHSAM MOro MiANUCY, BUIYCKHOI KBaji(ikamiitHot
OakanzaBpCchKOi poOOTa MOJAETHCA 3aBiAyBauy Kapeapu He Mi3HILE HIXK 32 THAKAEHb
710 JTHS 3aXUCTY.

Jlomyck BHIYCKHOi KBami(ikaliiHOT OakalaBpCbkoi pOOOTHM 0 3aXUCTY
3aTBEP/KYEThCSl Ha 3acijaHHl Kadenpu y mnpucyTHocTi kepiBHUKa. Ilinmucana
3aBigyBaueM kadenpu poOOTa HampaBiSIETHCS Ha peleH3ito. B pereHsii HagaeTbes
KOPOTKHM ONUC pOOOTH, XapaKTePUCTUKA BUKOHAHHS KOYKHOT'O PO3/ILTY, TO3UTUBHI Ta
HEraTHBHI 0COOMBOCTI pOOOTH 1 HA OCHOBI ITLOTO PEIICH3EHT BUCTABJISIE CBOO OIIHKY
BUITYCKHOI KBasi(ikaiiiHoi OakanmaBpchkoi poOotu. Ilicist omepskaHHs pereH3ii
MOSICHIOBAJIbHA 3aIMCKa BUITYCKHOI KBaJTi(hikaIiiHo1 0akanaBpCchkoi poOOTH pa3oMm 3i
BCiMa HEOOX1THUMU IOKyMEHTaMU MOJAETHCS CTYACHTOM cekpeTapro Ex3aMeHariiftHoi
Kowicii (EK) 3a nenn 10 3axucry.

CexkpeTtap ex3aMeHaIlIiHO1 KOMICIi TepeBipsi€ sIKiCTh 0(OPMIICHHS JJOKYMEHTIB
1 IoJla€ BUITYCKHY KBauTi(pikaiiitHy 6akanaBpcbky pobdoty B JJEK.

[Ticns 3axucTy OAMH MPUMIPHUK BUITYCKHOI KBajli(ikaliiHOI OakanaBpChKoOi
poOOTH TiepelaeThCcs B YCTAaHOBJICHOMY MOPSAKY Ha 30epiraHHa y O10J10TeKy
HABYAJIBHOTO 3aKJIay, IPYTUil NPUMIPHUK 30€piraeThCs Ha BUITYCKHIN kadeapi.



4. CTPYKTYPA BUITYCKHOI KBAJII®IKAIIMHOI
BAKAJIABPCBKOI POBOTH

Bunyckna kBanigikariiiina 6akamaBpcbka poO0Ta MOBUHHA MICTHUTH:
TUTYJBHAW apKYIII,

3aBJIaHHA Ha pOOOTY, KaJeHIapHUI IJ1aH,

3MICT,

nepesiik YMOBHHUX MTO3HAYEHD,

aHoTaIlli YKpaiHChKOIO Ta aHTJIINCHKOIO (HIMEIIbKOIO) MOBaMHU,
BCTYII,

OCHOBHY YacTHHY,

BHCHOBKH,

CIIMCOK BUKOPUCTaHMX JKEpeEl,

ToAaTKH (3a HEOOX1THOCTI).

5. BUMOI' 1O 3MICTY BUIIYCKHOI KBAJI®IKALINHOI
BAKAJIABPCBKOI POBOTH

[TosicHroBanbHa 3anucka (naii [13) BunmyckHoi kBamigikaiiiiHoi OakanaBpChKOi
po0OTH — 11e TOKYMEHT, B IKOMY MIPUBOJISATHCS PE3YJIbTATH MPOBEICHUX JTOCIIKCHb,
HEOOXIJTHI PO3paxyHKHM Ta OOIPYHTYBaHHS MPUUHATUX NpPU BUKOHAHHI poOOTU
CTPYKTYpPHUX, CUCTEMHHX, KOHCTPYKTOPCHKUX, TEXHIKO-€KOHOMIYHMX, MPOTPaMHHUX
Ta IHIIUX pieHb. B 3aransHomy Bunanky [13 moBuHHA CKIagaTHCs 3 TAKUX YaCTHH:

OOGcsr B apkymiax

1 TwurynpHUN apKymn 1

2 3aBmaHHS Ha poOOTY, KAJICHAAPHUN TUTaH 1

3 AHOTaIis YKpaiHChKOIO MOBOIO 0,5
4 AHorailisi iH03eMHOIO (aHT1. AOGO HIM.) MOBOIO 0,5
5 3wmict 1-2
6 Ilepenik OCHOBHHX MO3HAYEHB, CHMBOJIIB, CKOPOYCHb 1

7 Beryn 3

8 OcHoBHa yacTHHA 35-45
9 BucHOBKH 1-2
10 Crucok BUKOPUCTAHUX JIKEPE 1-3
11 opaTku 0-25

3araibHUH 00CT TOSICHIOBAJILHOI 3alIMCKH HE TTOBHHEH mepeBuiryBatu 60-70
CTOPIHOK.

OdopmnenHss poOOTHM TOBMHHO BiAmoBigatu BuMoraM cranaapty HACTY
3008:2015 «Indopmartist Ta nokyMeHTalis. 3BiTH y cepi Hayku 1 TexHiKU. CTpyKTypa
Ta mnpaBuja OQOPMITIOBAHHS» BBEJIECHOTO B JIII0 HAKAa30M HAI[IOHAIBHOI'O OPraHy
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5.1 TuryabHMid apKyll BHIYCKHOI KBajidikauiiiHoi 0akajlaBpcbKOi

podoTu

TutynbHMIT apKyII BUITYCKHOI KBaTi(ikaiiiHoi 6akaiaBpchKoi poOOTH MICTUTH:

HallMEHYBaHHS BHILOTO HABYAJIHHOTO 3aKJIaTy, 16 BAKOHAHA POOOTa;

npi3BuUIIe, iM's, o 6aThbKOBI aBTOpa; iHAEKC Y [IK; Ha3By poboTH;

mudp 1 HallMEHyBaHHS CHEIIAJIbHOCTI; HAYKOBUW CTYyIiHb, BUEHE 3BaHHI,
Mpi3BHIIE, IM's, 110 0ATHKOB1 HAYKOBOT'O K€PIBHUKA 1 KOHCYJIHTAHTIB; MICTO 1 PIK.

Ha tutynesHOMy apkymn poOoTH 000B'sS3KOBO 3a3HaudaeTbes: "Ha mpaBax
pykonucy".

5.2 3aBaaHHS HA BUKOHAHHS BUITYCKHOI KBadidikanilinoi 6akaiaBpcbKoi
Po00TH Ta KAJICHAAPHUI IVIaH

3aBAaHHS HA BUMYCKHY KBaJl(ikaliiiHy OakanaBpCbKy poOoTy 0(OpMIIAIOTh
Ha BIJMIOBITHOMY OJIaHKY, BAKOHAHOMY JIPYKapChbKUM CIIOCOOOM, 101aTOK B.

5.3 AHoTalisi yKpaiHCbKOI0 MOBOIO

AHoTaIis TpU3HaYeHa JIJIsl 03HAHOMIIEHHS 3 OCHOBHUM HANPSIMKOM, 11€SIMH Ta
pe3yJibTaTaMu BUITYCKHOI KBaTi(p1KaIiiHOI 0aKagaBpChbkOi poOOOTH 1 MOBUHHA MICTUTH
CTHUCITY XapaKTepUCTUKY BUKOHAHOI poOoTH. B aHOTaI1ii MatOTh OYyTH KOPOTKO OIMKUCaHI
HACTYTHI MyHKTH:

Bunyckna xBamiikariiina OakamaBpchka po0OOTa: KUIBKICTh CTOPIHOK,
PUCYHKIB, TaOJIHIIb, TOJATKIB Ta JHPKEpeT BUKOPUCTAHUX B pOOOTI;

Tema;

OO0’ €eKT IOCHIIKEHHS,

Merta pobotu;

[IpenmMet nociimKeHHS;

Pe3ynbTaTi A0CIIIKEHHS;

BucHoBOK.

[Ticnst kOKHOI aHOTaIlll HABOMASATH KIKOYOBI clioBa. KIiltouoBHM CIIOBOM
HA3MBaIOTh CJIIOBO a00 CTIMKE CIIOBOCIHOJIYYEHHS 13 TEKCTYy aHOTallli, AK€ 3 MOTJsAy
1H(pOpMaIITHOTO MMONIYKY HECE CMUCTIOBE HaBaHTaKeHHsI. CyKYITHICTh KJIFOUOBHUX CIIB
MOBUHHA BiJI0OpakaTH 1032 KOHTEKCTOM OCHOBHHI 3MICT poOOTH OakaiaBpa.

5.4 3mict

3MiICT MO/Ial0Th HA MOYaTKy poOoTH. BiH MICTUTh HaliMEHYBaHHS Ta HOMEpPU
MOYATKOBUX CTOPIHOK YCIX PO3MUTIB, MiIPO3AUTB Ta MYyHKTIB (SKIIO BOHU MAalOTh
3aroJIOBOK), 30KpeMa BCTYITy, BUCHOBKIB JI0 PO3/IiTiB, 3arajibHUX BUCHOBKIB, I0JIaTKIB,
CIIUCKY BUKOPHUCTAHOI JIITEPATypH Ta 1H.

5.5 Ilepenik yMOBHHUX NO3HA4Ye€Hb, CUMBOJIB, OJMHHMIb, CKOPOYEHb |
TepMIiHIB (32 He0OXiTHOCTI)
Axkmo B BUMYCKHIM KBajiikamiiiHii OakaJaBpChKiii poOOTI BXKHWTA



crenudigyHa TEPMIHOJIOTIS, @ TAaKOXX BUKOPHUCTAHO MAJIOBIJIOMI CKOPOUYEHHS, HOBI
CHUMBOJIM, TIO3HAUEHHS 1 TaKe 1HINIE, TO iX MepeNtik Moke OyTH MOAaHUN B pOOOTI y
BUTJIAJIl OKPEMOTO CIHCKY, KM PO3MIIIYIOTh TIEpe]] BCTYIIOM.

[lepenik moTpiOHO APYKyBaTH ABOMA KOJOHKaMH, B SIKMX 3]iBa 3a abETKOIO
HABOJATD, HATIPUKJIIAJ, CKOPOUCHHSI, CIIpaBa - iX JeTalbHy PO3MIN(POBKY.

SIkimo B BUITyCKHIM KBamipikamiiHiii OakanaBpchKiii poOOTI cremiaabHi
TEPMiHU, CKOPOUYCHHS, CUMBOJIM, TMO3HAYCHHS 1 TaKe 1HIIE MOBTOPIOIOTHCS MEHIIE
TPhOX pa3iB, MEpETK HE CKIANaloTh, a X pO3MHU(GPOBKY HABOIATH Yy TEKCTI IpHU
NIEPIIOMY 3ralyBaHHi.

5.6 Beryn

PoskpuBae cyTHICTB 1 cTaH mpobsieMu (3a1ayl) Ta 11 3HAYYIIICTh, MiACTaBH 1
BUXIJHI JlaHl JJii pO3pOOKM TeMH, OOIPYHTYBaHHS HEOOXIJIHOCTI TPOBEICHHS
JIOCIIIKEHHS.

Jlami nmoaaroTh 3arajibHy XapaKTepUCTUKY pOOOTH B HACTYIHIN MOCIIJOBHOCTI.

Axmyanvricme memu. 1IIAXOM KpUTHUYHOrO aHajizy Ta MOPIBHAHHA 3
B1JIOMUMHU PO3B'I3aHHIMU MPOOJIEMHU (HAYKOBOI 3a/1a41) OOTPyHTOBYIOTh aKTYaJIbHICTb
Ta JOUUIBHICTh POOOTH JJIsl PO3BUTKY BIANOBIJHOI raigy3l HAyKd 4d BUPOOHHUIITBA,
O0COOJIMBO Ha KOPHUCTh YKpaiHU. BUCBITIEHHS aKTyaJbHOCTI HE MOBHMHHO OyTH
OararocmiBHUM. J[OCUTh KUIBKOMAa PEYEHHSIMHU BHUCJIOBUTH TOJIOBHE — CYTHICTb
npoGemMu ab0 HAyKOBOTO 3aBJIaHHS.

36'a30x pobomu 3 Haykosumu npocpamamu, nianamu, memamu. KopoTko
BUKJIAJIAIOTh 3B'SI30K BHOPAHOTO HAMPSAMKY JOCHIDKEHb 3 IIaHaMu Kadeapu 1
YHIBEPCHUTETY, a TAKOXK 3 rajy3eBUMH Ta (a00) AepKaBHUMH TIJIaHAMU Ta IPOrpaMaMH.

Mema i 3a0aui Oocnioxcenus. OopmyoOTh METy poOOTH 1 3amayi, K1
HEOOXITHO BUPIMIMTU JIJISi JOCATHEHHS TOcCTaBiieHOi MeTtu. He ciixg dopmymtoBatu
Mety sk "ocmimkenHs...", "BuBueHHs...", ToMy 110 Il CJIOBa BKa3ylOTh Ha 3acid
JOCATHEHHSI METH, a HE Ha CaMy METYy.

06’exm Oocniodcenns — 1€ npoiec ado SIBULIE, 1O MOPOJKY€E MPOOIEMHY
CUTYyaIlll0 i oOpaHe Jjisi BUBUCHHS.

IIpedomem Oocniodcenmsi — MICTUTBCSI B MEXKaX 00’ €KTA.

Memoou  oocniodxcenns. 1lomgaroTh mepedik  BUKOPUCTAHUX  METOJIIB
JOCIIIJIKEHHS JJ1s JJOCSATHEHHS MTOCTaBaeHoi B po0oTi meTH. [lepepaxoByBatu ix Tpeda
HE BIJIPBAaHO BiJl 3MICTy pOOOTH, a KOPOTKO 1 3MICTOBHO BH3HA4alO4yH, IO CaMe
JOCITIIKYBAJIOCh YUM TH 1HIIIUM METOI[OM.

Hosuszna oodepacanux pesynomamig. [logaroTb KOPOTKY aHOTAIll0 HOBHX
MOJIOKEHB (PIIIeHb), 3aMPOIMIOHOBAHUX CTYJIEHTOM ocoOucTto. HeobximHo mokazatu
BIJIMIHHICTh OJICP’)KaHUX PE3YJIbTATIB BiJ] BIIOMUX paHIIlIe, ONMKUCATH CTYIIHb HOBU3HH
(BOepiiIe ofepx’aHo, YIOCKOHAJIEHO, AICTAJIO MOAAIBIINNA PO3BUTOK).

Ilpakmuune  3mauenusi  ooepowcanux  pesyrbmamie. B BHUIyCKHIN
KBaiQikaiiitHii 0akalaBpchbKiil poOOTI, 110 MA€E TEOPETUYHE 3HAUEHHS, Tpeda MmoaaTH
BIJIOMOCTI BUKOPHUCTaHHS PE3YyJbTATIB JAOCHIIKEHb a00 peKoMeHJaIli om0 ix
BUKOPHUCTaHHSA, a B pO0OTI, 1110 Ma€ NPUKIaJHE 3HAYEHHS, BIJOMOCTI PO MPAKTHYHE
3aCTOCYBaHHS OJEp)KAHUX pe3yJibTaTiB ab0 peKoMeHAallll MO0 iX BUKOPUCTaHHS.
BigzHauaroum mpakTUYHY I[IHHICTh OJEpP)KaHUX pPe3yJbTaTiB, HEOOXIAHO MOJaTH



iHQopMallit0o 100 CTYINEHs TOTOBHOCTI JI0 BHUKOpPUCTaHHS abo wmacimTadiB
BUKOpHCTaHHsA. HeoO0X11HO 1aT KOPOTKI BiJOMOCTI MO0 BIPOBAKEHHS PE3yIbTaTIB
JOCTIKEHb 13 3a3HaYCHHSIM Ha3B OpraHi3alliif, B SKHUX 3/1HCHEHa peaiizaiis, GopM
peautizailii Ta peKBI3UTIB BIAMOBITHUX JOKYMEHTIB.

Ocobucmuii 6Hecok cmyoewma. Y BWIAJKy BUKOPUCTAHHS B BHITYCKHIN
kBasiikariiiHiii OakamaBpchkiii poOOTI imeit abo po3poOOK, M0 HalexkaTb
CHiBaBTOpaM, pa3oM 3 SKUMHU OyJM OMyOJIiKOBaHI HAyKOBI Ipaili, CTYACHT MOBUHEH
BII3HAYUTH 1€ ¢akT y OakamaBpChKiki poOOTI 3 O0OOB'SI3KOBUM 3a3HAYCHHSM
KOHKPETHOTO 0COOMCTOr0 BHECKY B 111 Ipalli ado po3poOKH.

Anpobayis pezyrbmamis sunyckHoi Keanigikayiinoi baxkaniaspcvkoi pobomu.
BkasyeTbcsi, Ha sSKUX HAyKOBUX 3'[37aX, KOH(EpEHIsX, CUMIO3lymMax, Hapaaax
OTIPUJTIOJTHEHO PE3YJIbTaTH JAOCTIIKEHb, 110 BKIIOYEH1 0 POOOTH.

Ilybnixayii. BkazyioTb, y CKUTBKOX CTaTTSIX Y HAYKOBHUX JKypHaJlax, 301pHUKAX
HAayKOBUX TMpallb, Mareplajax 1 Te3aX KOH(EpeHIil, aBTOPChKUX CBIAOLITBAaX
OITyOJIIKOBaH1 Pe3yNbTaTH poOOTH.

5.7 OcHoBHa yacTHHA

OcHOBHa yYacTMHA BHITYCKHOI KBaji(ikaliiHOi OakalaBpChKoi poOOTH
CKJIAJAEThCSl 3 PO3AUNB, MIAPO3AUIB, NYHKTIB, HIAMYHKTIB. KoXXHMI po3ain
MOYMHAIOTh 3 HOBOi CTOPiHKH. OCHOBHOMY TEKCTYy KOXKHOTO PpO3IUTY MOXKE
nepeayBaTu IMepeaMoBa 3 KOPOTKMM  ONKMCOM BHOpPAHOTO  HAaINpsIMKy Ta
OOTpYHTYBaHHSIM 3aCTOCOBAHMX METOJMIB JOCTIKEHb. B KIHII KOXXHOTO PO3JLITY
(GbOpMyITIOIOTh BUCHOBKH 13 CTUCIMM BUKJIAJCHHSM HABEJICHUX Y PO3/iIl HAYKOBHX 1
MPAKTUYHUX PEe3yJbTaTiB, IO Ja€ 3MOTY BHBUIBHUTH 3arajibHi BHCHOBKH BiJl
JIPYTOPSTHUX TIOAPOOHIL.

B po3ainax 0CHOBHOT YaCTUHU MOJAIOTh:

OrJIsiA JIITEpATypH 32 TEMOIO 1 BUOIp HAIIPSIMKIB JAOCIIKEHbD;

BUKJIAJ] 3arajJbHOI METOAUKH 1 OCHOBHUX METO/IB JOCII>KEHb;

eKCIIePUMEHTAIbHY YaCTUHY 1 METOAMKY JOCTiIKEHb;

MIPOBE/ICHI TEOPETUYHI 1 (a00) EKCIEPUMEHTAJIbHI TOCIIIJIKEHHS;

aHati3 1 y3araJlbHeHHs! pe3yJIbTaTIB JIOCIHIIKEHb.

B ornsai mitepatypu CTYIEHT OKPECIIOE OCHOBHI €Talmy PO3BUTKY HAayKOBOI
JIyMKH 32 CBO€O mpoOiemoro. CTHCIO, KPUTHUYHO BHCBITIIOIOYH POOOTH
MOTIEPETHUKIB, CTYJICHT TIOBUHEH Ha3BaTW TI TMHWTaHHA, M0 3aJHUIIAINCH
HEBUPIMIEHUMH 1, OT’KE, BU3HAYUTHU CBOE MICIIE y PO3B'si3aHHI MpoOiemu. baxano
3aKIHYUTH TEeW PO3MIT KOPOTKUM PE3IOME CTOCOBHO HEOOXITHOCTI TPOBEICHHS
JOCTIPKeHb Y JaHii raimy3i. 3arajgpHuil 00CSr OmIsny JiTepaTypd HE IHOBHHEH
nepeBuIryBaTi 5% 00CsATY OCHOBHOI YaCTUHU POOOTH.

B apyromy posmimi, Sk TpaBuio, OOIPYHTOBYIOTH BHOIp HAIMPSMKY
JTOCHIPKEHb, HABOJATh METOAM BUPIIICHHS 3a7a4 1 iX TOPIBHSUIBHI OIIHKH,
PO3pOOIIAIOTH 3araibHy METOIUKY MPOBEACHHS AOCTIKeHb. B TeopeTnynnx podoTtax
PO3KPHUBAIOTh METOAM PO3PaxyHKIB, TIMOTE3H, IO PO3TISAAIOTh, B MPUKIATHUX -
MPUHIUIN i1 1 XapaKTePUCTUKU PO3POOIEHOT0 MPOTPaMHOT0 3a0€3MeUeHHS.

B HacTynmHux po3ainax 3 BHUEPIHOK MOBHOTOK BHUKIANAIOTh PE3yJbTaTH
BJIACHUX JOCIIJKEHb aBTOpa 3 BUCBITJIEHHSM TOTO HOBOTO, IO BiH BHOCUTH Y



po3poOKy mnpoOiemMu. CTyIEeHT IOBHHEH JaBaTH OIIIHKY IIOBHOTH BHUPIIICHHS
MOCTaBJICHUX 3a/1a4, OI[IHKY JOCTOBIPHOCTI OZIepKaHUX Pe3yJIbTaTiB (XapaKTEePUCTHUK,
napaMeTpiB), iX TOpPIBHAHHS 3 AaHAJOTIYHUMH pe3yJbTaTaMU BITYM3HSIHUX 1
3apyODKHHX TIpaib, OOTPYHTYBAHHS MOTPEOHM IOMATKOBUX IOCIIIKEHb, HETATHBHI
pe3ynbTaTH, IKi 00YMOBIIOIOTh HEOOX1THICTh MPUITMHEHHS MOJATBIITNX JTOCIIKCHb.

Buxnan matepiany mianopsaKoBYIOTh OJIHINA MPOBIAHIN 17€1, 4ITKO BU3HAYCHIH
aBTOPOM.

5.8 BucHoBku

BuxknanaroTs HalO1IbII BaXKIJIMBI HAYKOB1 Ta MIPAKTUYHI pe3yJIbTaTH, OJepKaH1
B BHUIYCKHIM KBamidikalliiHiii OakalaBpChKii poOOTI, sIKi TOBUHHI MICTUTH
dhopMyITIOBaHHS pO3B'sA3aHO1 MpoOaeMu (3a1adi), il 3HAUSHHS ISl HAYKH 1 MPAKTUKH.
Jam ¢opMyI0l0Th BUCHOBKHM Ta PEKOMEHJAIli 1010 HAYKOBOTO Ta MPAKTUYHOTO
BUKOPUCTaHHSA 3100yTHUX pe3yJIbTaTiB. B nmepuiomMy myHKTI BUCHOBKIB OIIHIOIOTh CTaH
nuTaHHsA. Jlami y BUCHOBKAaX pO3KPHBAIOTH METOMW BHUPIIICHHS ITOCTABJICHOI B
BUITYCKHIN KBamiikauiifHiil 6akanaBpCchKid poOOTI HAYKOBOI mpodseMu (3anadi), ix
NPaKTUYHUH aHai3, HOPIBHSIHHS 3 BIZIOMUMU PO3B'A3aHHSAMU.

YV BHCHOBKax HEOOX1JHO HAroJOCHUTH Ha SKICHHUX Ta KUIbKICHUX MOKa3HHUKaX
3M00yTUX pe3yibTaTiB, OOIPYHTYBAaTH JOCTOBIPHICTh pe3yJIbTaTiB, BUKIACTH
pEKOMEHAAIIli 010 iX BUKOPUCTAHHSI.

5.9 CiucoKk BUKOPHUCTAHMX JIZKepeJT

Cnucok BUKOPUCTAHUX JKEPEN CIIiJl PO3MIIIYBaTH B TMOPSAKY 3raayBaHHS
JUKEpEeNl y TEKCTI 3a 1X HACKPI3HOIO HyMEpAIIi€ro.

3aboponeno Hasooumu y CRUCKy jimepamypu 0xcepena Kpainu-azpecopa.

5.10 lonaTkm

3a HEoOX1AHOCTI 10 JOJATKIB JOIUIHHO BKJIIOYATH JOTMOMDKHUN Martepial,
HEOOX1THUH 115l TOBHOTH CIPUHHATTS OaKagaBpChbKOi pOOOTH:

MPOMIXKHI MaTeMaTU4H1 JOBEACHHS, (OPMYIIH 1 PO3PaXyHKH;

TaOIUIll JOTIOMIKHUX ITU(PPOBHUX JAHUX;

IIPOTOKOJIH 1 aKTH BUTTPOOYBaHb, BIIPOBA/KCHHSI,;

THCTPYKIIT 1 METOJIWKH, OMHC AJITOPUTMIB 1 MPOTpaM BUPIIICHHS 3a7a4 Ha
EOM, ski po3poOiieHi B TpolLecl BUKOHAHHSA BUIIYCKHOI KBamiQikamiitHoi
OakagaBpChKOi pOOOTH;

JOTIOMI>KHI UTFOCTpALi.

6. MIPABUJIA O®OPMJIEHHS BUITYCKHOI KBAJII®IKAIIMTHOI
BAKAJIABPCBKOI POBOTH

6.1. 3araabHi BUMOr™u

Bunyckny kBamidikaiiifHy 0akaiaBpChbKy poOOTY APYKYIOTh 3a JOIOMOTOIO
KOMI'IOTe€pa Ha OJIHIM CTOpOHI apkyiia 6utoro nmanepy ¢opmary A4 (210 x 297 mm) 3
MDKPSJIKOBUM 1HTEpBaAIOM 1,5 10 TpUIALATH PSAAKIB HAa CTOPiHIN. MiHiManbHa BUCOTA
mpudty 1,8 MM. MokHa TakoX ToAaTH TaOJIMII Ta 1TIOCTpallii Ha apKymiax ¢gopmary



A3.

O6c¢sr poboTu Ha 3100y TTs KBamiikaiii (axiBelp 3 1HXEHEPil TPOrpPaMHOTO
3a0e3neyeHHs] MOBUHEH CTaHOBUTH 60-70 CTOpPIHOK 3 CHOHCKOM JiTepaTypu 1
JT0JTaTKaMHU.

Texct BumyckHoi kBamidikamiiHoi OakajgaBpcbkoi poOOTH HEOOXiTHO
JPYKyBaTH, 3aJIUIIAI0YN TIOJISl TAKUX PO3MIpiB: JTiBUIl — He MeHIe 20 MM, IpaBuil — He
mentie 10 MM, BepxHiil — He MeHIe 20 MM, HIDKHIN — He MeHIe 20 MM.

[pudT qpyKy NOBUHEH OYTH YITKUM, CTPIYKa — YOPHOTO KOJIBOPY CEePEaHBO1
»kupHOCTI. I[1IBHICTE TEKCTY pOOOTH MOBHHHA OyTH OJIHAKOBOIO.

BrucyBatu B TeKCT BUITyCKHOT KBamidiKaIllifHOT 6aKajaBpChbKOi poOOTH OKpeMi
IHIIIOMOBHI CJIOBa, (POPMYJIM, YMOBHI 3HAKHM MO>KHAa YOPHHUIJIOM, TYIIIIIO, MACTOIO
TIIBKH YOPHOTO KOJIbOPY, MPHU I[bOMY IIUIbHICTh BIIMCAHOTO TEKCTY MOBHHHA OyTH
HaOJIMKEHOIO JI0 IIUIBHOCTI OCHOBHOTO TEKCTY.

Jpykapcbki TOMUJIKHA, ONMUCKU 1 TrpadiuHi HETOYHOCTI, SKI BUSBWIHCS B
IpolLieCl HalMCaHHs poOOTH, MOYKHA BUIPABIISITH NITYUILEHHIM a00 3adapOyBaHHAM
O11010 (apOOI0 1 HAHECEHHSIM Ha TOMY X MICLI a00 MK psIKAMU BHIIPABIEHOTO
TEKCTY ((parMeHTy MajOHKa).

PosnpyxoBani Ha EOM nporpamHi 10KyMEHTH IIOBUHHI BIAOBIAATH hopmary
A4 (MaoTh GyTH po3pizaHuMH). IX BKIIOYAIOTH 10 3arajbHOI HyMepallil CTOPiHOK
pOOOTH 1 PO3MIIIYIOTh, K MPABUJIO, B AOJAaTKAaX.

TexcT OCHOBHOI YaCTUHU BUITYCKHOI KBali(pikaiiiHOi 6akanaBpchbKoi poOoTH
MOAUISIOTH Ha PO3AUIH, MAPO3UIN, ITyHKTH Ta MAMTyHKTH.

3aroyioBKU CTPYKTYpPHUX YacTHH OakanaBpchkoi podotu "3MICT", "TIEPEJIIK
YMOBHUX CKOPOYEHB", "BCTVYII", "PO3AUI", "BUCHOBKHM", "CIIMCOK
BUKOPUCTAHUX JIKEPEJI", "NOHATKU" npykyioTh BEIUKUMHU JIITEpaMU
CUMETPUYHO 70 TEKCTY. 3arojIOBKHU MiAPO3IUIIB APYKYIOTh MaJICHbKUMH JIITEPAMHU
(xpiM mepuIoi BeauKoi) 3 ab3anHoro BiAcTyy. Kparnky B KiHIII 3ar0JIOBKA HE CTABIIATb.
SIKI110 3aroJI0BOK CKJIAIAETHCS 3 BOX a00O OLIbIIE PEUYEHb, X PO3IUISAIOTH KPAIKOIO.
3aroyioBKM MYHKTIB JPYKYIOTh MaJICHBKUMH JliTepaMu (KpIM NEpIIOi BEJIHUKOi) 3
ab3allHOTO BIACTYNy B pO3psiAll B MmIOip A0 TeKCTy. B KiHII 3arojioBka,
HAJPYKOBAHOIO B MiA0IP 10 TEKCTY, CTABUTHCS KparlKa.

BiacTanb M 3aroJioBKOM (32 BUKJIFOYEHHSIM 3arojloBKa MyHKTY) Ta TEKCTOM
MOBUHHA JOPIBHIOBATH 3-4 1HTEpBaIaM.

KoxHy CTpyKTYypHY YacTUHY BHUITYCKHOI KBaji(ikaiiiiHoi OakanaBpChbKOi
poOOTH MOTPIOHO TOYMHATH 3 HOBOI CTOPIHKH.

6.2. Hymepauis

Hywmepartito cTopiHOK, pO3/IiIiB, MAPO3/I1TiB, TyHKTIB, MiAMYHKTIB, MAJTIOHKIB,
Tabnuib, GopMyIt moaarTh apadbcbkuMu 1udpamu 6e3 3HaKa Ne.

[lepmioro CTOPIHKOI BHUITYCKHOI KBasi(ikaliifHOi OakanaBpCcbKOi poOOTH €
TUTYJBHUM apKyIIl, SKUW BKJIIOYAIOTh J0 3arajibHOi HyMmepallii cTopiHOoK podoTtu. Ha
TUTYJLHOMY apKyIlli HOMEP CTOPIHKU HE CTaBJIATh, HA HACTYITHUX CTOPIHKAaX HOMEP
MPOCTABIIAIOTH Y IPAaBOMY BEPXHbOMY KYyTi CTOPIHKU 0€3 Kparnku B KiHIII.

3MICT, NepeiK yMOBHUX MTO3HAYEHb, BCTYII, BUCHOBKH, CIIUCOK BUKOPUCTAHUX
JoKepen He HyMepyroTb. Homep posauty ctaBisath micis cioa "PO3JIJI", mics



HOMEpA KpPAIKy HE CTABJIATh, ITOTIM 3 HOBOTO Psi/IKa APYKYIOTh 3ar0J0BOK PO3JILITY.

[ligpo3ainu HyMepyloTh y MeXax KOXXHOTO po3aiutry. Homep mimposaity
CKIIAZAEThCS 3 HOMEpPA PO3JLTY 1 MOPSAKOBOTO HOMEpPA MIiAPO3AUTYy, MK SKUMHU
CTaBJIATH Kpanky. B KiHIII HOMepa miApo3/ily MOBUHHA CTOSATH Kparka, HalpUKIa;:
"2.3." (Tperiii miapo3ain Apyroro posainy). [oTim y Tomy X psSaKy e 3aroioBok
HiAPO3ILTY.

[IyHKTH HyMEpyIOTh Yy MeXax KOXHOro miapo3ainy. Homep myHKTY
CKJIAJIa€ThCSI 3 TOPSAKOBUX HOMEPIB PO3JUTY, MiAPO3AiTY, MYHKTY, MK SKUMU
CTaBJIATh KpamnkKy. B KiHIII HOMepa MOBHHHA CTOSTHM Kparka, Hampukiaam: “1.3.2.7
(Apyruit MyHKT TPETHOTO MiAPO3ALTY HEepIIoro po3ainy). IToTiM y Tomy X psaaky iae
3aroJIoBOK MyHKTY. [IyHKT MOke He MaTH 3aroJjioBKa.

[TinmyHKTH HYMEpPYIOTh Y MeXaX KOXKHOTO IMYHKTY 3a TaKUMH K MPaBUJIAMHU,
SK TTYHKTH.

Lmroctpamii (potorpadii, kpeciaeHHs, cxemH, Tpadikd, KapTd) 1 TaOIUIl
HEOOXITHO TOJaBaTH B BUIYCKHIA KBaii(ikamiidHii OakamaBpCchKid poOOTI
0e3mocepeIHbO Micid TEKCTY, 1€ BOHU 3rajjaHl BIepiie, abo Ha HaCTyIHIA CTOPIHIIL.
LnrocTparii 1 Tabauil, K1 po3MILIEH] HA OKPEMUX CTOPIHKAX POOOTH, BKIIOUYAIOTH J0
3arajbHOi HyMepauii CTOpIHOK. Ta0uuiio, MaIFOHOK ab0 KPECIEeHHs, pO3MIpU SIKOTO
outbiie popmaty A4, BpaXOBYIOTh SIK OJHY CTOPIHKY 1 PO3MIIIYIOTh Y BIAMOBIIHHUX
MICLSX MICHS 3rayBaHHs B TEKCTI a00 y J0JaTKaX.

LmrocTpanii mo3Hayarots cioBoM "Puc." 1 HyMepylOTh MOCIITOBHO B MeEXax
PO3A1Ty, 32 BUKJIIOUEHHSM LITIOCTpaLiid, HOJaHUX y JOJIaTKaXx.

Homep inrocTpaiiii moBUHEH CKIJIAJaTUCS 3 HOMEpa PO3UTY 1 MOPSAKOBOTO
HOMEpA UTIOCTpaIllli, MIXK SIKUMH CTaBUThLCS Kparika.

Hanpuxian:

Puc.1.2 (mpyruii pucyHok nepioro posauty). Homep imroctparrii, ii Ha3Ba 1
MOSICHIOBAJIbHI MIAMKACH PO3MILIYIOTh MOCIIJOBHO MiJT LIHOCTpali€to. Ko B podoTi
MOJIAHO OJIHY UTIOCTPALLit0, TO il HyMEpYIOTh 3a 3arajJbHUMU ITPaBUIaMHU.

Tabnuii HyMepyloTb TMOCHIIOBHO (3a BHHSTKOM TaOJullb, MOJAaHUX Y
noAaTkax) B Mexax po3aury. B mpaBoMy BepXHbOMY KyTi HaJl BiAMOBIIHUM
3aroJ0BKOM TaOJIUIl pO3MIILYIOTh Ha 3MIIYIOTh HanuC “Tabnuis’ 13 3a3HAYCHHIM il
HoMepa. Homep Tabmuili MOBMHEH CKIIAJATUCA 3 HOMEpPA PO3ILIY 1 MOPSIKOBOIO
HOMEpa TalJMIll, MK SIKUMH CTaBUThCS Kparka, Hanpukiad: “Tabmuns 1.2 (apyra
TaOJHIIS TIEPIIOTO PO3JILITY).

Sxio B BUIMyCKHINM KBamidikaIiiiHii 6akanaBpchKiid poOOTI oHa TaOIHIIs, i
HYMEPYIOThH 3a 3araJIbHUMU TIPABUIIAMH.

[Tpu mepeHoci vacTrHM TaOIUII HA THIHHN apKy1I (CTOPiHKY) cioBo "Tabnuis"
1 HOMep ii BKa3yIOTh OJIMH pa3 CIpaBa HaJ| MEPIIO0 YaCTHHO TaOJuIll, HAJl IHIIIUMU
yacTMHaMd NuiyTh cioBa "[IponoBxkenHs Tabn." 1 BKa3yloTb HOMep TaOJMII,
Hanpuknaz: "[Iponosxenns tabmn.1.2".

dopmysii B BUIMYCKHIN KBamiikariiiHiii OakanaBpChKiii poOOTI (SKIIO iX
O1bIIIE OJTHOT) HYMEPYIOTh Y MeKax po3aury. Homep ¢popmynu ckiianaeTbes 3 Homepa
PO3aUTY 1 MOPSIAKOBOrO HOMepa (popMysid B pO3[Li, MK SIKUMH CTaBIISITh Kpamky.
Homepu ¢opmyn mumyTh Oulsi mpaBoro Oepera apkyiia Ha pPiBHI BIiJINMOBIAHOL
dbopmysH B KpyTIUX AyKKax, Hanpukias: (3.1) (mepma dpopmysia TpETbOro po3auny).



[TpumiTKH 10 TEKCTY 1 TaOJUIb, B IKMX BKa3yIOTh JIOBIIKOBI 1 MOSICHIOBAJIbHI
JaHl, HyMEpYIOTh MOCTI0BHO B MEKaxX OJIHOI CTOPIHKHU. SIKIIO MPUMITOK HA OJTHOMY
apKylIi AeKiibka, To micis cioBa "[IpumiTku" cTaBIsATh IBOKPAIKY, HATPUKIAL:
[TpumiTku:
l. ..
2. ...
SIKIo € onHa MPUMITKA, TO 1I He HyMepyloTh 1 micia cioBa "llpumiTka"
CTaBIISITh KPAIKy.

6.3. LmrocTpamii

AkicTe UTIOCTpalliii TOBMHHA 3a0e3rledyBaTH iX YITKE BIATBOPEHHS
(enexTporpadiude KormiroBaHHS, MIKpodiapMyBaHHs). [mrocTparlii MOBHHHI OyTH
BUKOHAHI Ha KOMIT'IOTepi a00 TYIIIIO, IMAacTOK YOPHOrO KOJKOPY Ha OlIoMy
HEIPO30pOoMYy Marepi.

B BunyckHii kBamigikaniiiHid OakalaBpChbKiii poOOTI CiiJl 3aCTOCOBYBATH
JIMIIE IITPUXOBI UTIOCTPALli 1 OpUriHaIu (OTO3HIMKIB.

@DOTO3HIMKH pO3MIpOM MEHIIMM 3a (popmaT A4 MOBHHHI OyTH HaKIIEEHI Ha
CTaHAapTHI apKy1i Outoro nanepy ¢opmary A4.

[mrocTpaliii TOBUHHI MaTH Ha3BY, SIKY PO3MILILYIOTh MIC/II HOMEpa LI0CTpalii.
[Ipy  HEOOXIIHOCTI  UIIOCTpaIlii  JIOMOBHIOIOTH  IMOSCHIOBAJIBHUMU  JaHUMHU
(MApUCYHKOBUM TEKCT).

Jist  3axWcTy  BUIYCKHOI  KBamidikaliiiHoi  0OakamaBpchbkoi  poOOTH
3aCTOCOBYIOThCA cnaiian ¢popmary A4 B KiIbKOCTI 6-10 mmiT.

6.4. Tadmui
[udposuii maTepiai, ik TpaBUIIO, TOBUHEH OQOPMIISTHCS Y BUTIISAI1 TAOIHUIIb.

Mpuxiaan nodynoBu Tadauui
Tabnus (Homep)
Ha3sa Tabaui

['onoBka 3aroj0BKH
rpad
[TixzaromoBku
rpad
Psnxn
bokoBuk I'padu (komoHKM)
(3arojoBKU
PSAIKIB)

Koxna Ta0nuis mMOBMHHA MAaTH Ha3By, SIKY PO3MIIIYIOTH HaJ TaOJIUIICHO 1



JIPYKYIOTh CUMETPUYHO 110 TeKCTy. Ha3By 1 cioBo "Tabnuns" mouymHaroTh 3 BEJIUKOI
aitepu. Ha3By HaBOJSATH JKUPHUM HIPHUPTOM.

3aronoBky rpad MOBHHHI TMOYMHATHCS 3 BEIUKHUX JITEp, MiJ3arojOBKU 3
MaJICHbKHX, SKIIO BOHHU CKJIQJAI0Th OJHE PEUCHHS 13 3aTOJIOBKOM, 1 3 BEJIUKHX, SIKITIO
BOHU € camocCTiitHuMu. BucoTa psakiB moBuHHa Oyt He MeHmow 8 mm. ['pady 3
MOPSAIKOBUMHU HOMEpPaMH PSAAKIB 0 TaOIUIll BKIIOYATH HE Tpeoda.

Tabmuirro po3MINIyOTh MICIS MEPIIOro 3raJlyBaHHs MPO HEl B TEKCTi, TAKUM
YUHOM, 11100 11 MOHa OyJI0 yuTaTH 6€3 MOBOPOTY MEPEIICTEHOr0 OJIOKY poOoTH ab0
3 TTOBOPOTOM 3a TOJWHHHUKOBOIO CTPLIKOI0. TaONHI0 3 BEIMKOI KUTBKICTIO PSIJIKIB
MOXHa MEPEHOCUTH Ha IHIUK apkyl. [Ipu mepeHeceHH1 TaOauIll HaA IHIIUK apKyII
(CTOpIHKY) Ha3BY BMIIIYIOTh TUIBKH HaJ il IEPIIO0 YaCTUHO. TaONHITI0 3 BEIUKOIO
KUTBKICTIO Ipad) MOYKHA IUIUTH HA YACTUHU 1 pO3MIITYBAaTH OJIHY YaCTHUHY ITiJT 1HIIIOO
B MEXax OJIHOi CTOPiHKU. SIKIo psanku abo rpadu Tabiuil BUXOIATH 3a ¢dopmar
CTOPIHKH, TO B IEPLIIOMY BUIIQAKY B KOKHI1M YaCTHUHI TaOJIUI IOBTOPIOIOTH 11 TOJIOBKY,
B PYyTOMY BHITQJIKy - OOKOBHK.

SKIIIO TEKCT, KUl MOBTOPIOETHCS B Tpadi TaOIMIll, CKIAIAETHCS 3 OJHOTO
CJIOBa, MOro MOKHA 3aMIHSTH JalmKamH; SKIIO 3 JIBOX a0o0 OuIblle CJiB, TO MHpH
MepIIoMy MOBTOPEHHI MOro 3aMiHIOOTE cioBamu "Te k", a gami nankamu. CTaBUTH
JanKu 3aMmicTh IUdp, MApPOK, 3HAKIB, MATEMAaTUYHHUX 1 XIMIYHHUX CHUMBOJIB, SKI
NOBTOPIOIOTECA, HE ciia. Skmo mudpoi ado 1HII JaHI B SIKOMY-HEOYIb PSIAKY
TaONMIl HE MOJal0Th, TO B HROMY CTaBIIATH mpodepk. [Ipuxnan momgaHHs Tabmiwuii
HaBEJICHO B J107aTKy E.

6.5. ®opmyanun

[TosicHeHHs 3HA4YeHb CHUMBOJIB 1 YHUCIOBUX KoeQillieHTIB Tpeba MojaBaTu
Oe3nocepeIHbo M1 (HOPMYJIOI0 B TiM MOCHIAOBHOCTI, B SIKI BOHU AaHl y (opmydi.
3HAYEHHS KOXHOTO CHMBOJIY 1 YMCJIOBOTO KoedilieHTa Tpeba moaaBaTd 3 HOBOIO
psaaka. [lepimmii psaok NOsICHEHHS! TOYMHAIOTH 31 ci0Ba "1e" 0e3 TBOKpaIKH.

PiBHsiHHA 1 opmynu Tpeba BUIIATH 3 TEKCTY BUIBHUMHM psiakamu. Bumie 1
HUKYE KOXKHOI (DOPMYJIM MOTPIOHO 3aJMIIMTH HE MEHILE OJHOrO BUIBHOIO PSIKA.
Ko piBHSHHS HE BMILIYETHCS B OAUH PAJOK, HOro CIiJi MEPEeHEeCTH MICs 3HaKa
piBHOCTI (=) ab0 micis 3HaKIB IUTOC (1), MiHYC (-), MHOXKEHHS (X) 1 JUIeHHS (:).

dopmynu nogaroTh y dhopmati Equation 3...6, BUpiBHIOBaHHS — 1O TEHTPY 1
HYMEpPYIOTh B KPYTJMX AyXKKax 3 mpaBoro kpato. [Ipudt - 3Buuaitamii — 14 1T,
BeIUKUH 1HAEeKC — 10 nT, MajJeHBLKUH 1HAEKC — 8 NT, BEJIUKHH CUMBOJI — 18 mT,
MajieHbKkui cuMBoJl — 12 mt. [Ipuknan noganus Gopmynn HaBeneHo B goaatky /.

6.6. ITocunanus

[Ipu HanucaHH1 BUMYCKHOI KBaJi(ikaliiHOi OakagaBpChKOi poOOTH CTYIEHT
MOBMHEH JIaBaTH MOCUJIAHHS Ha JKEpelsa, Marepiand abo OKpeMi pe3ysbTaTH 3 SIKUX
HABOJATHCA B po0OOTI, a00 Ha 1/1e9X 1 BUCHOBKAaX SIKMX PO3pPOOIIOIOTHCS MPOOJIEMH,
3a/layl, TWTaHHSA, BHMBYEHHIO SKUX TPUCBIYEHA BUIYCKHA KBasi(ikaiiiiHa
OakanaBpchbka poOoTa. Taki moCWIaHHS [alOTh 3MOTY BIIIIYKATH JOKYMEHTH 1
MEePEBIPUTH IOCTOBIPHICTh BIAOMOCTEH MPO IUTYBAHHS JOKYMEHTA, Jal0Th HEOOX1THY



iH(OopMaIIito 010 HHOTO, JOTIOMAraloTh 3 ICYBaTH MOTO 3MICT, MOBY TE€KCTY, OOCHT.
[TocunaTucs ciix Ha ocTaHHI BUAaHHs myOikamid. Ha 6iibin paHHi BUJaHHS MOKHA
MOCUJIATHCSI JIWIIIE B TUX BUMAAKaX, KOJU B HUX HassBHUI MaTepial, iKWl He BKIIOYCHO
JI0 OCTaHHBOTO BUIAHHS.

Hocunamucsa na oxcepena kpainu-azpecopa 3AbOPOHEHO.

SIKIIO0 BUKOPUCTOBYIOTH BIJJOMOCTI, MaTepiaau 3 MoHorpadiil, OTIsSA0BHUX
CTaTe, IHIINX JKepen 3 BETUKOIO KUIBKICTIO CTOPIHOK, TO/I B MOCHJIaHHI HEOOX1AHO
TOYHO BKa3aTH HOMEPH CTOPIHOK, UTIOCTpaIliii, Tabiuilb, PopMyI 3 JpKepelia, Ha sSKe
JIaHO TIOCUJIaHHA B 0aKajaaBpPChbKiid poOOTI.

[TocunanHss B TekcTi poOOTH Ha JpKepena Ciijff 3a3HayaTH MOPSIKOBUM
HOMEPOM 3a TEPENIIKOM TMOCUJIaHb, BUAUICHUM JBOMa KBaJpaTHUMHU Iy>KKaMH,
Hanpukiam, “... y nmpausx [1-7]...”.

JIOIyCKa€eThCsl HABOJUTHU IMOCHUJIAHHS Ha JDKEpena y BHHOCKAaxX, MpPU LbOMY
oopMJIEHHS TOCHJIAHHA Ma€ BIANOBILAATH Horo O10morpadiyHOMy omnucy 3a
NEPEIIKOM MOCUJIaHb 13 3a3HaYEHHSIM HOMEpA.

[Ipuknan:

[{uraTta B TEKCTI: “... IOPIYHO B YKpaiHl YTBOPIOEThCA 1,7 MUIBSPIIB TOH
PI3HOMaHITHUX TBEPAMX MPOMHCIOBUX BIAXOMIB... [6] 1)".

BianoBinHMiA onuc y nepeniky NOoCUIIaHb:

6. Benr O.J1. ITpo po3pobKy KOHIEMIi pecypco30epexeHHs B MiHepaJIbHO-
CUPOBHMHHOMY KOMIUIEKCI YKpainu// MinepanbHi pecypcu Ykpainu.-1995.- Ne 2.-
C.20-21.

(15

BignmoBigHne mogaHHs BUHOCKH:

1) [6] Bert O.J. ITpo po3po6Ky KOHIENIIii pecypco30epeeH s B MiHepaTbHO-
CUPOBHMHHOMY KoMILIeKcl Ykpainu // MinepanbHi pecypcu Ykpainu.- 1995.- Ne 2.-
C.20-21.

PekomeHny€eThCS B OCHOBHOMY TEKCTI a00 y 3aKJIIOUHMX a03amax po3AiliB
JlaBaTH TIOCUJIAaHHSI Ha OCOOMCTI HAyKOBI1 Mpaili CTyI€HTAa.

[TocunanHs Ha UTIOCTpalli BUITYCKHOI KBali(piKaliifHOT OaKagaBpChbKOi poOOTH
BKa3yIOTh MOPSAKOBUM HOMEPOM LITIOCTpaItii, Hanpukiam, “puc.1.2”.

[Tocumanns Ha GpopMysu BUITYCKHOI KBasi(ikaiiiHo1 0akamaBpChkoi poOOTH
BKa3yIOTh TOPSIKOBUM HOMEpoM (GopMylu B AyKKaxX, Hampukiam “... y dhopmyii
2.1)”.

Ha Bci Tabnuiii BumyckHoi KBasi(ikaliiifHoi 6akanaBpChKoi poOOTH MOBHUHHI
OyTH TOCUJIAHHS B TEKCTI1, IPU OMY CJIOBO "Ta0nuus" B TEKCTI MUIIYTh CKOPOUEHO,
Hanpukiaa: “... B Tabm.1.2”.

VY NOBTOpHMX MOCWJIAHHSAX Ha TaONMIl Ta UIIOCTpalii Tpeba BKa3zyBaTH
CKOPOYEHO CJIOBO “JUBUCH’, HANIPUKJIA: “MuB. Tabm. 1.3”.

6.7. Cincoxk BUKOPUCTAHUX JIKepeJt
JI>xepena MOKHA pO3MIIILYBAaTH B CIUCKY OJTHUM 13 TAKUX CIIOCOO1B: B IOPAJIKY



MOSIBU TIOCUJIaHb Y TEKCTI (HAMOUIBII 3py4YHUH Il KOPUCTYBaHHS), B andaBiTHOMY
MOPSAIKY MPI3BHIL MEPIITUX aBTOPIB a00 3aroJIOBKiB, B XPOHOJIOTITYHOMY HOPSAKY.
Binomocti npo mkepena, sSiki BKIIOUYEHI IO CIMCKY, HEOOX1HO 1aBaTH 3T1THO
3 BUMOTaMH JIEP>KaBHOTO CTaHJApTy 3 O0OB'SI3KOBUM HABEJCHHIM Ha3B MPallb.
VY nanomMy nepeniky 3a00pOHEHO BUKOPHCTOBYBATH JKepelia KpaiHu-arpecopa.
[Tpuxnan opopmiieHHs BiIOMOCTEH MOAAHO Y JOJATKY 3.

6.8. lonarkm

Jomatku oQOpMIIIOIOTH SIK  TMPOJAOBKEHHS BHITYCKHOI KBai(ikaIiiHoi
OakasaBpCchbKOi poOOTH HAa HACTYMHHUX 11 CTOpIHKAaX a00 y BUIUISII OKPEMOi YaCTHHU
(KHUTH), PO3MIIIYIOUH X y MOPSJIKY MOSIBU MTOCUJIAHb Y TEKCT1 pOOOTH.

Sxmo nomatku oGOpPMITIOIOTH HA HACTYMHUX CTOPIHKaX pOOOTHU, KOKHUU
TaKUil JI0JIaTOK MOBUHEH IMOYMHATHCS 3 HOBOI CTOPIHKU. [[07aTOK MOBUHEH MaTH
3aroJIOBOK, HaJIPYKOBAaHWN Yropl MaJIMMHU JIITEpaMHU 3 TEPIIOi BEIMKOT CHMETPUIHO
BIJIHOCHO TEKCTY CTOpIHKH. [locepenuHi psiaka Haja 3arojl0BKOM MAJIMMHU JITEPAMH 3
MepIIoi BEIUKOI APYKYEThCS cioBO “Jlomatok 1 BeJMKa JiTepa, 10 MO3HAYAE
JI0JTATOK.

JlonaTtku cii MO3HA4aTH IOCTIAOBHO BEIMKHMH JIITEPAaMU YKPaiHCHKOI
abeTkw, 3a BuHATKOM Hitep I, €, 1, 1, i1,0,4,b, HaIpuKIaa, 1oAaTok A, noaatok b i
T.1. OOUH T01aTOK TO3HAYAETHCS SIK JOJATOK A.

TekcT KOXKHOTO JToaTKa 32 HEOOX1THOCTI MOXKe OyTH MOICHUN HAa PO3ALIH 1
M1IPO3ILIH, SIKI HyMEPYIOTh Y MEKax KOKHOTO J0JIaTKa. Y 1IbOMY pa3i nepes] KOKHUM
HOMEPOM CTaBJISITh TO3HAYEHHS IOJATKY (JIITEepy) 1 Kpanky, Hanpukiama, A.2 - Apyrui
po3ain goxatka A; B.3.1 - miaposain 3.1 nogatka B.

LmrocTpanii, Tabmui 1 GopMyiu, sIKI pO3MIIIEH]I B J0JaTKaX, HyMEpYIOTh y
MeaxX KOXKHOTO JToj1aTKa, Harpukiad: puc. [1.1.2 - npyruii pucyHOK NEpIIoro po3 ity
nonatka Jl; popmyna (A.1) - nepua popmyna nogatka A.

6.9. AHorauii

Ha nepumx cropiHkax BHIYCKHOI KBamiQikaiiiiHOi 0akanaBpChbKOi poOOTH
MalTh OyTH pO3MIIIEHI KOPOTKI (0 OJHOT THCAYl APYKOBAHUX 3HAKIB KOXHA)
aHoTallll YKPaiHChKOI0 Ta 1HO3€MHMMHM MOBaMHU. AHOTAIli MOBUHHI MICTUTH CTHUCITY
iH(dopMaIlil0 PO OCHOBHI 1€ Ta BUCHOBKM poOoTu. Bcei anoTarii MawTh OyTH
1IIEHTUYHUMH 32 3MICTOM.

Anomayii cknadaromucs 3a popmoro, AKA MA€ MAKULL 3MICL.

MIPI3BUIINE Ta 1HIIIAIN CTY/ICHTA;

Ha3Ba BUITYCKHOI KBamiQikariitHoi 6akaiaBpCchkoi poOoOTH;

crieriaabHICTh (T dp 1 Ha3Ba);

YCTaHOBA, /1€ B1I0OYAEThCS 3aXUCT;

MICTO, PIK;

OCHOBHI 1/1€i, pe3yJbTaTH Ta BHUCHOBKM BHUITYCKHOI KBajiikaiiitHol
OakagaBpChKOi pOOOTH.

BuknagenHss marepiaqy a aHOTallii MOBUHHO OYTHM CTHCIUM 1 TOYHHUM.
Hanexxuth BUKOPUCTOBYBATH CHUHTAKCUYHI KOHCTPYKIIii, TpUTaMaHHI MOBI J1JIOBHX
JOKYMEHTIB,  YHMKAaTH  CKJIQJHUX  rpaMaTUYHUX  3BOpoTiB.  HeoOximgHO



BUKOPHUCTOBYBATU CTaHJAPTU30BaHYy TEPMIHOJIOTII0, YHUKATH MAJIOBIJIOMHUX TEPMIiHIB
1 CHMBOJTIB.

[Ticnms KOXHO1 aHOTAIlii HAaBOMATH KJIIOYOBI CJIOBAa BIAMOBITHOI MOBOIO.
KirouoBuM CIIOBOM Ha3WMBA€THCS CIOBO ab0O CTiMKE CIOBOCHOIYYEHHS 13 TEKCTY
aHOTAII1, sIKe 3 TOYKH 30py 1H(HOPMAIITHOTO TONTYKY HECE CMUCIOBE HaBaHTAKEHHSI.
CyKynHICTh KJIIOUOBUX CJIB MOBHHHA BiJOOpa)KyBaTH 1032 KOHTEKCTOM OCHOBHHU
3MICT HAyKOBOI Mpallil. 3arajbHa KiJIbKICTh KIIOYOBUX CJIiB IOBUHHA OYTH HE MEHIIIOIO
TPHOX 1 HE OUIBIIIOK ECATH.

KitouoBi cnoBa moia0Th Y Ha3UBHOMY BIAMIHKY, APYKYIOTh B PSJIOK, Yepe3
KOMY.

3MUHaHHS apKyIIiB MOsACHIOBaIbHOI 3anucku (I13), momapku Ta iHIIN TeXHIYHI
MOIIKOJIPKEHHS HE JIOMYCKAIOThCA.

[13 BumyckHoi kBamidikaiiitHoi 0akaiaBpchbkoi poOOTH MOBUHHA MAaTU TBEPILY
NajgTypKy (3 mamepy, Oulbll miIbHOTO, HiK apkywi I13). 13 pobotn HeoOXxigHO
MPOLIUTH 1 IPOKJIEITH.

Ha konpopoBy oOkiaguHKy [13 moTpiOHO HAKIEITH €TUKETKY 3 OLI0ro namnepy
po3mipom 120x80mm, Ha SIK1 YOPHUM KOJIBOPOM BKA3yIOTh Ha3BY JTIOKYMEHTY, IIH(P
rpymu, iM’sl Ta IPI3BULLE CTYJIEHTA, PIK BUKOHAHHS POOOTH.

Ha 611y oOxnaaunky I13 Buiie 3rafaHi 1aHi HAHOCSTH 0€3MOCEPEIHBO B paMmIli,
10 BIJMOBIJIa€ PO3MipaM €THUKETKH (10/1aTOK A).

7. TPA®IYHA YACTUHA BUITYCKHOI KBAJII®IKAIIMHOI
BAKAJIABPCBKOI POBOTH

I'padpiunmii matepian npu moTpedl MOBUHEH JAKOHIYHO BigoOpa)kaTH CyTh
MPOBENCHOI POOOTH B BUMYCKHIA KBamidikamiiHiii OakamaBpChKid  poOOTI.
PekomeHnoBaHuii 00csT rpagiyHOro MaTepiainy — WicTh apKyIiB popmary Al.

[lepenik rpadiuHOro Marepiady BH3HAYAETHCS KEPIBHUKOM BHITYCKHOI
kBasi(ikaiiitHo1 6aKagaBpChbKOi poOOTH.

I'padpiuni marepianu (UML-giarpamu, CTpyKTYpHI CXeMH 1H(POpPMALIHUX
MOTOKIB, OJOK-CXeMHM, Bi3yasizauii 1HTep(delciB Ta X KOMIOHEHT TOIO) MOBUHHI
BIJIOBIJIATM BUMOTaM CTaHAAPTIB €IMHOT CUCTEMU KOHCTPYKTOPCHKOI TOKYMEHTAaLlli
(€ECKO).

['padiuyHy yacTHHY BUKOHYIOTH 3a JOIMIOMOTOIO CIEIiajli30BAHUX KOMILIEKCIB
imkeneproi rpadiku (P-CAD, AutoCAD, Visio, Corel Draw Tta iHIini) 3 mogaibliiM
dbopMyBaHHSIM TPE3CHTAIIIHHOTO BiZICO 13 3aCTOCYBAHHSIM KOMIUIEKCIB J1JIOBOi
koMmi1 totepHoi rpadiku (FoxGraph, Microsoft PowerPoint, ma inwi) abo IpyKyIOTh
Ha TANePOBHUX HOCISX.

300paxeHHs] MOBMHHI OyTHM HAOYHUMH 1 3aiMaTh BeCh apKyll BHOPaHOIO

dbopmary.

8. KPUTEPII OIIHIOBAHHSI BAKAJIABPCHKOI POBOTH

3aranbHe OI[IHIOBaHHS OakantaBpChKOi pOOOTH 3MA1MCHIOETHCA 3 YpaxXyBaHHIM
SKOCTI BUKOHAHOI MUCHMOBOI pOoOOTH Ta ii BIAMOBITHOCTI BCTAaHOBJIEHWM BUMOTaM,



JOJIep>KaHHsl CTYJEHTOM 3aTBEP/KEHOTO 3aBJaHHS HA BUKOHAHHS OakajlaBpChKOi
po0OTH, Y3TOKEHOTO 3 HAayKOBUM KEpPIBHHKOM KaJeHAapHoro rpadika Ta
BCTAHOBJICHOTO PETJIaMEHTY ii BUKOHAHHS, @ TAKOXK PE3yJIbTaTiB MPUIIOAHOTO YCHOTO
3aXMCTy Ha BIIKPUTOMY 3acCilaHHI aTeCTaliiHOI ek3aMmeHarliitHoi komicii. Ilix gac
BU3HAUYCHHSI OIIHKY OaKajlaBpChKOi POOOTH O€peThCs 10 YBAru piB€Hb TECOPETUYHOI Ta

HpaKTI/I‘{HOT Hi,[[FOTOBKI/I CTyACHTA.
Tabmuus 8.1 — OuiHrOBaHI MapaMeTpH 1 KUTbKICTh 0atiB

Ne OuiHroBaHM TapameTp KinbkicTh
6aniB
1. | AxicTts odopMiieHHs1 poOOTH y BIANOBIAHOCTI 10 BUMOr (MeTOAMYHI 5
pexoMeHaaIii)
2. | Teopernyna yacTuna: 30
- NOBHOMA ONPAYIOBAHHA MEOPEMUUHUX NUMAHbL POOOMU 10
- HasgHicmb nyoaikayit/anpobayii 10
- yuacmo y Bceykpaincokux koukypcax cmyoenmcbKux pooim 10
3. | JokyMeHTyBaHHsI  apXiTeKTypu  Ppo3po0JIeHOr0  NPOrPaMHOIO 10

3a0e3nevyeHHsl Y BiamoBigHocTi 10 craHaapry Software Architecture
Document (nonatoxk JI)

4. | Peanizauisi nporpaMHoro 3aée3nevyeHHs *: 30
- pIBeHb IHJICEHEPHOI ma MEeXHONO2IYHOoI peanizayii npocpamHozo 20
3a6e3neyennsi;

- HAAIBHICMb NPOMUCTOB020 8NPOBAONCEHHS/NPOOYKMUBHOT eKCNlyamayii 10

5. | 3axuct podoTm **: 25
- AIKiICMb 00N08I0I ma npe3enmayii; 10
- 6ION0GIOI HA NUMAHHSL. 15

3arajom cymapHuii 6aj 3a po6oTy 100

* [Ipoyenm euxopucmanms ichyouux mooynie (bionriomex) nogunen cknadamu < 30%

** Bes demoncmpayii npoepammnozo 3abesneyeHHs pobooma NPUUMAEMbCs aule 3a HAA8HOCMI
sumszy i3 3acioanus kageopu npo ii pynoamenmanbHuLl meopemuyHul HanPsMox.

9. CIUCOK BUKOPUCTAHUX JT/KEPEJI

1. CTY 3008-2015: [lepxaBuuit ctanaapt Ykpainu «JlokymeHnTalis. 3BiTH y
chepi Hayku 1 TexHiku. Ctpykrypa 1 mnpasBwia odopmieHHs». — Kuis:JIl
«YxpHITHII», 2016. — 25 c.

2. TlomokeHHST TIPO OpraHizamilo OCBITHROTO Tiporiecy y KwuiBchbkomy
HaIlloHaJIbHOMY YHiBepcuTeTi iM. Tapaca llleBuenka. — K.: 2008. — 124 c.
3. bromerens BUIOi aTecramiitnol koMicii Ykpaiau — Kuis, - Ne6, 2007 p.
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Jonatok A

Ipukiaan popmu 00KJIATUHKH MOSCHIOBAJIBHOI 3aIIMCKH
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BAKAJIABPChKA POBOTA

T'pyma IT13-41
Isanos ITetno

[Tpumitka: Po3mipu a1 10BiOK



Honatok b
dopMa TUTYJIBHOI0 apKYyLIA
KuiBchkuit HamionanbHuit yHiBepcuteT iMeHi Tapaca IlleBuenka
®daxynpTeT 1HPOPMAIITHIX TEXHOIOT1i

Kadenpa nporpamMHux crucTeM 1 TEXHOJIOT1H

YK Ha npasax pyxkonucy

BUITYCKHA KBAJII®IKAIIHHA BAKAJIABPCBKA POBOTA

Tema

CrnemianbHicTs 121 “Inxkenepis nporpaMHoOro 3ade3neyeHHs”

IHHOACHIOBAJIBHA 3AIIUCKA
(mo3HaYeHHA)

Crynent

(migmc) (posmudpoBka mianucy) (1ata)

HaykoBuii KepiBHUK

(mocana) (miamuc) (po3mudporka manucy) (1ara)

JlonycKaeTbes 10 3aXUCTyY
3 MUTaHb HOPMOKOHTPOJIIO
3aBigyBay kadeapu

(mignuc) (po3mudpoBka manucy) (aara)

(pix)



Jonatok B
dopma 3aBIaHHS HA BUIIYCKHY KBaJdidikauiliny 0akanaBpcbKy podoTy

KuiBchbkuii HarlioHaBHUN yHIBepcUTeT iMeH1 Tapaca [lleBuenka
®dakynbTeT 1HGOPMAIIMHUX TEXHOJIOT1H
Kadenpa nmporpaMHHX cUCTEM 1 TEXHOJIOT1H
CrenianpHicTh 121 “IHykeHepist mporpaMHOTo 3a0e3nedeHHs

3ATBEPJIKVYIO:
3aBimyBau Kadempu mporpaMHUX
CUCTEM 1 TEXHOJIOT1’

(Onekciit BUUKOB )
D) 7 20 P.
3ABJAHHSI
HA BUITYCKHY KBAJII®IKAIIIMHY BAKAJIABPCBKY POBOTY
CTYAEHTY
(mpi3BuIe, iM’s1, O OATHKOBI)
1. Tema BUIycKkHOI KBamidikaiiitHoi 0akaiaBpCchbkoi poOOTH__
3aTBEpP/KEHA HAKAa30M BHILIOTO HABYAIBHOIO 3aKjIady Bil,, 20 p.Ne

2. CTpoK 3/1a4i CTYJIGHTOM 3aKiHY€HO1 poOOTH
3. Buxigni gani 10 pobotu

4. 3MICT MOSICHIOBAJIBHOI 3aMUCKHU (TIEPEITiK MUTaHb, 10 X HAJIEKUTh PO3POOUTH)

5. Ilepenik rpadgigyHoro Marepiany (3 TOUHUM 3a0€3MeUeHHSIM 000B’ SI3KOBUX
KpPECJICHD)




ITponosxenusa nonatky B

dopma 3aBIaHHS Ha BUIIYCKHY KBaJdidikaniiiny 0akanaBpcbKy podoTy (Ha
3BOPOTI MEPIIOTO apKYIIIa)

6. Koncynprantu 3 poO0TH 13 3a3HaYEHHSIM PO3/ALIIB POOOTH, IO X CTOCYIOThCA

ITigmuc, nata
Po3min Koncynprant 3aBIaHHA 3aBaaHHsA
BUJIAB NIPUHHSB

7. JlaTa Bumadl 3aBIaHHS

KepiBHuk

(mignuc) (po3mmppoBKa MiIIKCy)
3aBIaHHA NPUNHAB 1O BUKOHAHHS

(mignuc)  (po3ummpoBKa MiJIIHICY )

KAJIEHIAPHUM IIVIAH
Howmep i Ha3Ba eTamiB Tepmin BUKOHAHHS :
. : [IpumiTka
OakajgaBpChKOi poOOTH eTaniB poOOTH
CryneHt — 6akaiaBp
(mipnuc) (po3umdpoBKa mianucy)

KepiBauk poboTu

(Tmiamuc) (po3mudpoBKa miAMUCY)



JHonarok I

Ipuxaan noganHs ¢gopmMyJ1 Ta NOCUJIAHb HA JITepaTypHI JKepesia

Buxopucrasmm mxepena [2,4] MOXHa JIETKO OTPUMATH JIBA HACTIAKU:
1) B oguiti M-mocniioBHOCT1 30ublIeHHS Ha 1 cTyneHi M-mociiioBHOCTI

301JIBIIIY€ KUTBKICTB Cepiii OJJHAKOBOI TOBXXUHU B p pa3iB:

KG+) _1..,_ . 1.1
<G) :n, p = const (1.1)

2) st OJIHI€ET 1 Ti€T % OCHOBM p 30UIbIIeHHS HA 1 cTeneni M-mociiIoBHOCTI

30UTBIIY€ KUIBKICTh CEPiil OJTHAKOBOI JOBXEHH B I pas3iB:

K= _ g - . 1.2
<) p;S, p = const (1.2)



Jlonatoxk [

IMpukiaaa noxanHs Tadaulb

Ha ocHoBI anaiizy MoskHa 3anmpornoHyBat 3anexkHocTi K= f(,n,S) kiapkocTi

K cepiii noBxkuHU S BiJl OCHOBH p M-TIOCIIIIOBHOCTI Ta ii CTymNeHs 7, sIK1 3BEJICHI B

Tabnuiio 2.4.
Taomurg 2.4
3aJIeKHICTh KUIBKOCTI Cepiid BiI OCHOBH p

S 3 4 5

5 -- -- p-1

4 - p-1 (p-n+3)*p+l

3 p-1 (p-n+2)*p+1 ((p-n+3)*p+1)*p

2 (p-n+1)*p+l ((p-n+2)*p+1)*p ((p-n+3)*p+1)*p’

1 ((p-n+1)*p+1)*p (p-n+2)*p+1)*p? ((p-n+3)*p+1)*p’




Honatok E
Ipukiaan noxanus rpadikiB Ta pUCYHKIB

Jis  MOCHDKeHHS  CTPYKTYPHHMX — BIIACTHBOCTEH OarartopiBHeBHX M-

MOCIJOBHOCTEH JOIIBHO MPOBECTH aHaMI3 iX PyHKIIIH aBTOKOpesLii (puc. 1.9)

Mpadhik aBTOKOpPENsAUINHOI ANA NoNiHOMAa 3 OCHOBOIO 5

800

700 4 |
\

600 \

—
—T
—
—T
==

500
400

300

200

100

0 T T T T T

1 8 16 22 29 36 43 50 57 64 71 78 85 92 99 106 113 120

Puc. 1.9. I'padix aBTOKOpEnsALIiHOI QyHKIIT p=5

Beeneni mopdismu (puc. 2.1) A03BOJSAIOTH BHKOHATH TPAHCIAIIIO OJHIET

MHOKHHH crielrQikaiii B 1HITYy 31 30€peKEHHSIM BBEJIEHUX TEOPEM.

Spec Container

axiom|merge (enply,
axiom
epd-spec

pec Lis
gort{Elemf List
ull;) List
ingley Elem -> List
append) List, List -> List
op head: List -> Elem
op tail: List -> List
S axiom head(single(e)) e
axiom tail(single(e)) null
axiom append(single(head(l)), tail(l)) =1
end-spec

Puc. 2.1. ImnnemenTartis cnenudikamii MopQizmin



Honatok €
Ilpukiax NoIaHHA CIMCKY BUKOPUCTAHMX JIZKepeJI

CIIMCOK BUKOPUCTAHUX JIZKEPEJI

Ilpuknao — cmammi 3 dcypuany
1. FOpunmma B.M., Meroauka dbopMmyBaHHs 0a3 3HaHb EKCIEPTHUX CUCTEM MJis
aHajizy pexxuMiB poOoTH HadTOBUX pojoBuill. - [BaHo-DpankiBebk. // Hadrorasora
enepretuka, 2007. - Nel. — 22 c.

Tpuxnao — knueu
2. Haralick, R.M., Shapiro, L.G. Computer and Robot Vision, Addison-Wesley,
Reading, Massachusetts, USA, 1992. - 630 p.

Ilpuxnao — namenmui 0OKymeHmu

3. ITarentr UA 85387 A / Ykpaina. Criocid BUMIpIOBaHHS MOKJIA/IB T€0TEPMATbHUX
BoJ Ha Teputopii [Ipukapnarcekoro periony / FOpunmmua B.M. Ony6s. 25.03.2007,
brom. Ne35.

Ilpuxnao — cmanoapmu
4. ICTY 2293-93. Cucrema craniapti 6e3neku mnpaiii. TepMiHu Ta BU3HAYCHHSI.

Ilpuxnao — oucepmayis
5. Camoxina H.®. ®ona HaykoBoi 010J10TEKH: MOJAENb 00Iry JIOKYMEHTIB, 3aCO0U
PIBHEBO1 opraHi3atiii: auc.: Kanu.. TexH. Hayk 05.13.06 — 3axumena 24.06.2007.

Ipuxnao — inmeprnem-nocunanHs
6. IIporpamue 3a6e3necuenns - Wikipedia, the free encyclopedia. — [ Enexkrponnuii
pecypc]. — Pexxum nocrymy: http://en.wikipedia.org/wiki/ IIporpamue 3abe3neueHHs



Jonatok JK

[Ipukiaay BUKOHAHHS OCHOBHUX CTOPIHOK MOSICHIOBAJIBHOI 3aIHUCKU
BUITYCKHOI KBaJi(iKaliiiHO1 0aKaimaBpCchbKOl poOOTH JUIsl CTYJEHTIB CIEL1aIbHOCTI

121 “InxeHepis mporpaMHOro 3a0e3neueHHs”



KuiBcbkuil HanioHaabHMM yHiBepcuTeT iMeHi Tapaca llleBuenka

®dakynbTeT 1HGOPMAIIMHUX TEXHOJIOT1H

Kadenpa nporpamMmHux cucTeM 1 TEXHOJIOT1H

YK 004.942 Ha npasax pyxonucy

BUITYCKHA KBAJI®IKAIIIHHA
BAKAJIABPCBKA POBOTA

Tema: ¢ Po3po0Oka mporpaMHuX METOIB Ta AJITOPUTMIYHHUX MOJIEIEH

Kareropusaiii 1HQOpPMAIIMHNUX 1HTEJIEKTYAIBHUX CUCTEM

(Hazea 32i0HO 3 HAKA30M peKmopa)

CrnenianbnicTb — 121 “IHxkenepis nporpaMHOro 3ade3neyeHHs”

NOACHIOBAJIbHA 3AMNMUCKA

CryneHt

1113-41 /IBan IBAHEHKO/
(umdp rpymu) (mignuc) (mata)(po3mudpoBKa MiIHICy )

HaykoBuii kepiBHUK

K.T.H., JI0II. /Crenan CTEITAHEHKO/
(mocana) (mignuc) (mata) (po3mmdpoBKa MiIIKUCY)

Jlonyckaerbes 10 3aXUCTy
3 IATaHb HOPMOKOHTPOJIIO
3aBinyBau kadenpn

A.T.H., ipod. /Onexciit BUMKOB/
(mocana) (mipnuce) (nara) (po3mwnppoBKa MigIHCY)

Kuis - 2023



KuiBchkuidl HallioHAAbHUM YHiIBepcurteT iMeHi Tapaca llleBuenka
daxynpTeT iIHPOPMAIIITHUX TEXHOJIOT1N
Kadenpa nporpaMHUX CHCTEM 1 TEXHOJIOT1i
OcBiTHBO-KBaMi(iKaIITHUHN piBEHb OaKaIaBp
CrnemianbHicTh 121 “Imxenepis nporpamMHoro 3ade3neueHHs’

bl

3ATBEPJDKEHO
3aB. kadenpu MPOTrPaMHHUX CUCTEM i TEXHOJOTIH
(Onexciit BUUKOB)
(migmuc) (mpi3BuIIe Ta iHirianmm)

3ABJAHHS

HA BUITYCKHY KBAJII®IKAIIAHY BAKAJIABPCHKY
POBOTY CTYJAEHTY

IBanoBy Ilerpy IleTpoBuuy

(npi3BuILe, iM’s1, T0-0aTHKOBI)

1. Tema 6akasaBpcbKoi podoTH * Po3p0o0Kka NpOrpaMHMX METO/IiB TA AJATOPUTMIYHUX
Moaeseil kareropusauii indgopManiiiHux iHTeIEKTYAJILHUAX cCUCTEM »

KepiBHUK poeKTy (podorn) lllekera Bacunp IBaHOBUY, K.T.H., JOLIEHT

3aTBEp/KEHI HAKa30M BHIIIOTO HABYAIBHOTO 3aKiany Bif “ 13 7 xxoBtHs 2017 p. Ne  736/7

2. CTpok nogaHHs cryaeHToM podotu 18 mortoro 2017 p.

3. Buxiani nani 10 npoekty (po6oru) TeopeTnyHi KoHIemiii Ta GopManbHi MOJIel MOOYI0OBU Ta

b VHKIIIOHYBaHHS 1HGOPMAIHHNX Ta OPOrPAMHUX TEXHOJIOTIH HEBHOIO KIACy

4. 3MicT pO3paxyHKOBO - NOSICHIOBAJIbHOI 3alIUCKH (IIEePeJIiK MUTaHb, sIKi HOTPIOHO po3poduTn)
1. AHani3 KoHIenIii a0CTpakTHOI anreOpu

. AHaJi3 3aCTOCYBaHHS KOHIIEMII aOCTPaKTHOI aJireOpu B KOMIT FOTEPHUX TEXHOJIOTISAX
2.A 0 0 ’

3. BuBueHHs KaTEeropiMHMX KOHIENIIN B aAIrOPUTMax KaTeropusalii JaHux

4. Po3po0Oka aJiropuTMI4HOI MOJIEN] Ta OPOrpaMHOi pearizalii METOIIB Kareropusarii

5. llepeaik rpadgiynoro marepiaay (3 TOUHMM 3a3HAYEeHHAM 000B’I3KOBHX KpeCJeHb)

1. 300paxenusa 00’ ekTiB Ta Mopdizmis(puc. 1.1, ct. 19)

2. Bnacrtusicts acowiatuBHocTi (puc. 1.2, cr. 21)

3. Muoxuud Ta yHKIUII Mixk HUMHA (puc. 1.3, cT. 22)

4. Mopdizmu inertudikamii (puc. 1.4, cr. 25)

5. IuBepcHUil Mmopdism (puc. 1.5, ct. 29)




6. KoHcynbTaHTu po3ainis npoekty (pobotn)

ITigmuc, nata
Poznain KoncynbranT 3aBgaHHs 3aBaaHHs IPUNHSB
BU/IaB
7. JlaTa Buaavi 3aBJaHHA 13 xoBTHSs 2023 p.
KepiBHuk (miamuc)
3aBj1aHHsI NPUHHSAB 10 BAUKOHAHHS (miamuc)

KAJIEHJIAPHUU ITJIAH

Ne CTpoKk BUKOHAHHS
Ha3Bu eTaniB 6akajaBpcbKoi po6oTH IpumiTka
n/n eTamniB po6oTn
1 [TinGip 1 BUBYEHHS JiTEpaTypu 25.10.2022 BHKOHAHO
2 AHaJi3 KOHIENIIi# Ta aNropuTMiB 10.11.2022 BUKOHAHO
3 BuBuenHs kaTeropu3aniiHuX KOHIEIIIIA 30.11.2022 BHKOHAHO
B JITOPUTMAax KiacTepusauii JaHux
4 Po3po0OKka anropuTMigHOT MOET 15.12.2022 BHKOHAHO
S Omuc po3po6IEHOro AITOPUTMY 25.12.2022 BUKOHAHO
6 [Tporpamua peanisaiis MeToy 15.01.2023 BUKOHAHO
KaTteropusarii
3aTBepAKEHHS MOSICHIOBAIBHOI 3aIUCKH 25.01.2023
7 ‘ BUKOHAHO
po06oTH 3aBigyBaueM Kadenpu
CrynenT — 6akanaBp (miammc)
KepiBHuk podotu (miamnwuc)




AHOTAIS (na 0sox mosax)

Bunyckna kBagdidikaniiina 0akanaBpcbka pobora: 68 c., 22 puc., 8
Tab., 3 qoxar., 33 mkepena.

Tema: Po3poOka mnporpaMHUX METOMAIB Ta aJITOPUTMIYHUX MOJENeH
Kareropusailii iHGopMalLiiHUX IHTETEKTyaIbHUX CUCTEM

O0’exT jJocaigkeHHs: JaHi HadTOrazoBoi MpeIMETHOI  00acTi,
MpEeICTaBJICH] Y BUTIISI PESAIINHIX CTPYKTYp JaHHX.

Mera pobGorm: po3pobka GopMalbHUX Ta MPOTrpaMHUX METOIB
KaTeropusalli MacHBiB JaHUX .

IIpeamer pociaigKeHHs: TEXHOJIOTIS KaTeropu3allii JaHUuX, JOCIIKYOThCS
METOJY KaTeropusallii 1aHux Ha OCHOBI ainroputmy C4.5.

Pe3yabTaTu 10CHiKeHHS:

JlociiIKeHO MOKIIMBOCTI 3aCTOCYBAHHS KOHIIETIIIM aOCTpaKTHOI anredpu Ta
Teopii KaTeropiii A0 BUAUICHUX 3a7ad MPOrPaMHOI Ta KOMIT IOTEPHOI 1HXKEHepii.
3anponoHoBaHo (HOpMaIbHO-JIOTIYHUM MIJIX1]] 10 BUKOHAHHS KaTeropuzalii JaHux
Ha(dTOra30BOi MpeIMETHOT 00JIaCTi..

Bucnosok

B pesynbTarti gociipkeHb OyJI0 OTPUMAHO aJITOPUTM, IO 3aCTOCOBYETHCS
JUTSL pO30OUTTS HA KJIACTEPH OyIb-SIKUX MACHUBIB KaTETOPIMHUX JTaHUX, 1110 I03BOJISIE
CIPOCTUTH 1X MOAAIBIITY 0OpOOKY 1 IPUUHATH PIILICHHS, IUIIXOM 3aCTOCYBAHHS J10

KOYKHOT'O KJTacTepa BIJAMOBIIHOTO METOIY aHaJIi3y

AJITOPUTM, KJIACTEP, KATEI'OPIMHI MACHUBHU JIAHUX,
[HTEJIEKTYAJIbHA CUCTEMA, HA®TOT'A3OBA I[TPEIMETHA
OBJIACTD.
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HHEPEJIIK YMOBHHUX ITIO3HAYEHBb, CUMBOJIIB, OAUHUILb,

CKOPOUYEHbDB I TEPMIHIB
b - 0a3a ganux
EOM - €JIEKTPOHHO-00YHCIIIOBAIbHA MaIlIMHA
IC - iH(dopmarliiiina cuctema
IT - 1H(GOpMaIlIHI TEXHOJIOT1{
HAI - HayKOBO-JIOCTTHUIIBKANA IHCTUTYT
00)1| - 00’ €KTHO-OP1EHTOBAHE MPOrPaMyBaHHS
ocC - orepailiiina cucrema
I3 - MporpaMHe 3a0e3neYeHHs
CYBJ - CUCTEMa YTIpaBIiHHA 0a3aMu JTaHUX
'K - raMma KapoTax
HIK - HEUTPOHHUM raMma KapoTax
AK - AKyCTUYHUM KapOTax

MBII - METO/] BJIACHUX ITOTEHIIAIIB



BCTYII
AKTYyaJILHICTBH po00OTH

Ha cywyacHOMy eTami mnepmuM KpOKOM TpU aHali3l JaHuX SIBISETHCA
kiactepuzaitig. Knactepusairis (00'€JHaHHS B TPYIIH CXOKHUX 00'€EKTIB) — € OJIHIEIO
3 (hyHmaMeHTaIpbHUX 33/1a49 y 00J1acTi aHai3y MaHux 1 TexHosorii Data Mining [1].
Crincoxk mpuKiIaHUX 00JacTel, 16 BOHA 3aCTOCOBYETHCS, IIMPOKHIA: CerMEHTAIls
300pakeHb, MapKETHHT, OOpoThOa 3 IIaxXpailcCTBOM, NPOTHO3YBAaHHS, aHai3
TekcTiB 1 Oararo iHmmx. Ha cydacHoMy eTami KiacTepu3allisi 4acTO BUCTYIA€
NepImuM KpPOKOM Mpu aHaiizl pgaHux. [licas BUAUIEHHS CXOXHUX Tpym
3aCTOCOBYIOTHCS 1HII METOAM, Il KOXKHOI IpynH OyAy€eThCSI OKpeMa MOJEIb.

ToMy B OCTaHHE ACCATWIITTS BEAYTbCS AaKTUBHI JIOCHIJDKEHHS y 0O0JacTi
PO3pOOKH aIrOPUTMIB KJIACTEPU3aLlll KATErOPIMHUX 1 TPaH3aKUIMHUX JaHUX, 110

MaciTaOyroThes (scalable).

IHopiBHsIHHS PO0OTH 3 BiAOMMMHU PO3B’SI3AaHHAMU IPOOJIeMH

Bupimenns mnpobiieM KjacTepusallii  JIaHUX  SABJISETHCS  KIFOUYOBUM
3aBAaHHAM JIs1 0araTb0X HayKOBUX LIEHTPIB €Bpornu, A3ii Ta [liBHIUHOT AMepHKH.

KoHuenuii, mo BUKOpUCTOBYIOThCA B Birch 103Bosnim 3anpononyBartu JBa
QITOPUTMH  KJIacTepu3allii, mo MacmTaOylooThCs, s JaHUX B MPOCTOpl 3
JOBLIILHOIO METPUKOIO [3].

[Ton Bpenni 1 HOro KoJjierwm po3poOJIAIOTh IIJIMM KJAaCc 1HTEPaAKTUBHHX
AMTOPUTMIB  KJacTepu3allii, mo wmacmraldyroTeca. CTapTyrouu 3 JIeSKOro
NEPBUHHOTO pO30UTTA Oe€3mivl JaHuX, B LHMX ITEpalifiHuX alropuTMax
KJIacTepHU3allii TOUKHU 0araTo pas3iB MEPEHOCATHCS 3 OJTHOTO KJIacTepa B 1HIIIIH, TOKK
He Oyne 3HaljeHUW PO3MOALT, BIAMOBIIHUNA ONTUMAJIBHOMY 3HAYEHHIO JESKOI
KpUTEPiHOT PYyHKIIII.

....................................................................................



Y naniii po0OoTi OyB MpoBenCHUI aHami3 OaraThOX ICHYHOYHMX METO/IIB
KJ1actepu3allii Ta BUOpaHui 1 peaqizoBaHUN HAMOUIBIIIT AXOIAIIUN aJITOPUTM TSI
KJIacTepu3allii KaTeropiiHuX JaHHUX, 110 MOKa3y€e JTOCUTh BHCOKY €(EKTHUBHICTH
MOPIBHSHO 3 THITUMHU MOA1I0HUMU aJITOPUTMaMHU, OCKIJIBKH 3a0e31edy€e MOPIBHSIHO

BHUCOKY YMCTOTY PO30OHUTTS MPH HEBEIUKIM KIIBKOCTI KJIACTEpiB.

Merta i 3aga4i D0CTiZKEHHSA

Metoro OakanmaBpchkoi poOOTH € po3poOka (opMaIbHUX Ta MPOTPAMHUX
METO/IB KJacTepu3allii KaTeropiiHUX MacuBIB JaHUX Ha NPUKIAAl JaHUX
Ha(dTOra30BoOi MpeMETHOT 001aCTI.

JocnipxkyBaHa MoOJEIb TOBMHHA pO30MBaTH Ha KiacTtepu Oyab-sKi
KaTeropiifHi MacuBH, MPAIOIOYM 3 HUMH SIK 3 TPaH3AKIIAHUMHU (IT1]] TEPMIHOM
TpaH3aKIIis PpO3yMIE€ThCS JEIKUM T0BUIbHUI Ha01p 00’ €KTIB, HAMPUKIA] T€OJIOTTYHI
JIaH1 PO MOPOJy, CHUCOK KIIFOUOBUX CHIB CTATTl, CHAMIITOMH MaiieHTa).0co0IruBo
O0akKaHMMH BHMOTaMH SIBJISIIOTHCS MIHIMAJIBHO MOXJIMBA KUIBKICTh CKaHYBaHb
Tabiauil Ta podboTa B OOMEKEHOMY O00’€Mi ONEpaTUBHOI Mam’siTi,a TaKOXK
MOXIJIMBICTh TIEPEPUBAHHS POOOTH ANTOPUTMY 13 30€pPEKEHHSM MPOMINKHUX
pe3yibTaTIB.

JlocArHEHHS METH BKIIIOYAIO PO3B’A3aHHS TAKWX 3a4ad4:

1) orysn icHyIOYMX KOHIIEMIIii abCTpaKkTHOI anreopu;

2) BUBYEHHS MOXJMBOCTEM 3aCTOCYBaHHS MPUHLMUIIB TEOPId KaTteropii y

pOrpamMHiil 1HXeHepii,

3) aHami3 ICHYIOUHX aJITOPUTMIB KJIacTepH3allli JaHuX;

4) BUOIp pENeBaHTHOIO AJITOPUTMY Ta OOTPYHTYBAaHHS IOLIJIBHOCTI HOro

BUKOPUCTAHHS;
5) peamizariis anroputma C4.5.
O0’exTOM J0cCaixKeHHs1 € AaHl HadTOra3oBoi MpeaMeTHOi objacTti

MpEe/ICTaBJICH] Y BUTJISII PEALIMHUX CTPYKTYp JaHHX.



IlpeameTomM  [OCHiIKEeHHSI € TEXHOJOTIS  KJacTepu3alii  JIaHHX,

JTOCITIKYIOTBCS METOAM KJIacTepHu3allii KaTeropiiHUX JaHUX Ha OCHOBI aJTOpPUTY

C4.5.

MeToau nocJiixKeHHsI

Jy1st BUTUICHHS HA TIPEIMETHIM 00J1acTi 3B’ SI3K1B Mi’K HUIMH 3aCTOCOBYIOTHCS
METOJIM KaTeropu3aliiiHoro MojentoBanns. g nodyaoBu GpopMaibHOi JOTTYHOT
MOJIEIl TIPoIleCcy KJacTepu3allii JaHUX BUKOPHCTOBYETHCS amapaTr aOCTpaKkTHOT
anreOpu, Teopli KaTteropi, a TakoXx (OPMabHO-JIOTIYHUX KOHCTPYKIIN Ha iX

OCHOBI.

HaykoBa HOBH3HA OTPUMAaHUX pe3yJbTaTiB

JlocIiIKEHO MOKIIMBOCTI 3aCTOCYBAHHS KOHLEILIA aOCTPAaKTHOI alredpu Ta
Teoplii KaTeropi A0 BUAUICHHX 3aJad MPOrPaMHOI Ta KOMIT FOTEPHOI 1HXKEHEPIi.
3anponoHoBaHO (HOPHATIBHO-TOTIYHUHN MIAX1]] 10 BUKOHAHHS KaTeropu3allii TaHux
HadTO-ra30Boi NpeaMeTHo1 o0nacTi. BukoHaHa mporpamMHa peasizailisi anropuTMmy

C4.5 nns knactepusallli KaTeropiHUX JaHUX.

IIpakTH4YHe 3HAYCHHSA OJCPKAHUX pPe3yJIbTaTIiB

Oneprkana peam3atis anroputma C4.5, 1o 103B0JIsiE BAKOHYBATH PO3OHUTTS
Ha KJIacTepu Oy/ib-IKUX MACUBIB KaTETOPIMHHUX JAaHUX. A 1€ JO3BOJISIE CIPOCTUTH
oAby OOpOOKY MaHWX 1 yXBAJICHHS PIII€Hb, 3aCTOCOBYIOUU JI0 KOMXKHOTO

KJIacTepa CBI METOJI aHaJII3Y.

Bunineno iepapxiuHi Ta HeiepapXiuHi METOAM Kiiactepu3aiii. [lokazano, 1o
KJIACUYH1 HEelepapXi4Hi airoOpuT™MHU e(DEKTUBHI MTPH OTMPAIIOBAaHH1 YUCIOBUX JIAHUX

Ta MAJIONIPUAATHUMMU JJIA OIIPAlOBAHHA K&TCFOpiﬁHHX JaHUX.



Oco0ucTrii BHECOK CTYAEHTA

OCHOBHUM PE3YJIBTATOM €:

1. 3anponoHOBaHMIt aBTOPOM MIX1]1 A0 KaTeropusarlii 1JaHux HaQTo-ra30Boi
MpeaMETHOT 001acTi;

2. mpuBeneHa peanizamis anroputMmy C4.5, MO0 BUKOHYE KIIACTEPU3AIIIO
KaTerOpiMHUX  JaHWUX,  OJCpKaHUX  AK  pe3yJabTaT  MPOTHO3YBAHHS

Ha(TOra30HOCHOCTI 1O BUAUICHUX POIOBHUIIAX.

Amnpo0auisi pe3yJbTaTiB BHIIYyCKHOI KBaJi(ikamiiHOi 0akaaaBpCbKOI

podoru

PesynbpraTn 0akaiaBpChbKOro JOCIIHKEHHS OyJid MpeCTaBIeH] Ta CXBaJICHI
Ha HAyKOBIM KOH(epeHIil (QakynbTeTy aBTOMaTH3alli Ta KOMII IOTEPHHX HayK
IOHTVYHI', a TakoX MIXHapOJHIA HAyKOBO-TEXHIYHIM (axoBiil KoH(epeHiii
[ncTuTyTy mporpamuux cucteM HAH Vkpainu “Ykpnporpamysanns 20167, mo

BiOynaca B M. Kuesi 27-29 nucrtonana 2016 p.

Hyoaikamii

3a pe3ylbTaTaMM HAyKOBHUX JOCHIIKE€Hb, MPOBEAEHUX Yy OaKalaBpChbKId
poOOTI, MATOTOBJIEHO MOMOBIAL JJIs y4acTi B MDKHAPOJHIA HAYKOBO-TEXHIUHIM
¢daxoBiii koHdepeHuii IHctutyTy mnporpamHux cucteM HAH  Vkpainu
“YxprporpamyBants 20167, cexuist EkcniepTHi Ta iHTeIeKTyanbHi 1HMOpMaIliitHi
cucteMu, ska BigOymacs 27-29 muctomama 2016 p. B M. Kuesi, a Takox
M1TOTOBJICHO /10 APYKY (haxoBy CTATTIO 1O HanpsAMy EKcriepTHI Ta IHTENIeKTyalIbH1
iHbopMalLliiHI CHUCTEMH, IO NPUUHATA 10 APYKY B MDKHapOAHOMY (HaxoBOMY
xypHani “Tlpobnemu mnporpamyBanHs” IHcTUTyTy mnporpamuux cuctem HAH

YkpaiHu.



Crpykrypa Ta 00csr podoTu

Po6ota BukiazeHa Ha 68 cTOpiHKaxX IPYKOBAHOTO TEKCTY, SIKUW CKIIAIAEThCS
13 BCTyINy, TpPhOX pPO3AUIIB, BHUCHOBKIB, CIIMCKY BHKOpPHCTaHUX Jpkepen (23
HaliMeHyBaHHs). Po6oTa Mmictuth 12 Tabauik, 32 pucyHkH Ta 3 104aTKH, 00CATOM

12 crop.



PO3/LT 1
AHAJII3 KOHIENIII ABCTPAKTHOI AJITEBPU TA TEOPII
KATEI'OPIH I iX 3BACTOCYBAHb

1.1 Anani3 koHuenuii adcTpakTHOI ajaredpu

1.1.1 Konyenyis epyn, nanieepyn, MoH0i0i8 ma Keazicpyn

AGcTpakTHa anredpa abo BuIa anredpa — po3aUT MAaTEMaTHKH, SIKHA BUBYAE
anreOpaiuHi cucteMu (TakoX 1HOJI 3BaHI CTPYKTypaMmH anreOpu), Taki sk TPYyIH,
KUIBLISL, TTIOJISl, YACTKOBO BIIOPSAKOBAaHI MHOXKHUHU, PEIIITKHU, a TAKOXK B1JOOpaKEHHS
MDK TakuMu CTpykrypamu [3-5]. IctopuyHO CTpyKTypu anreOpu BUHUKAIU
CIIOYATKYy B IHINUX 00yacTsx MmareMatuki. [licis abcTparyBaHHs Bij HEMOTPIOHUX
neraned 1 BUAUICHHS aKCIOMAaTUYHUX BHU3HAYEHb BOHU CTaBajld MIPEAMETOM
BHUBYEHHS a0CTPAKTHOI alnreopu.

Came Tomy aOcTpakTHa anreOpa 3HAXOJUTh YMCIEHHI 3aCTOCYBaHHS B
OutbIoCcTi 1HIIUMX oOsacte maremaruku. [Ipuxknagamu cTpykTyp anredpu 3
O1HApHOIO OMEpaIli€lo € MBIPYIH, MOHOIIU, TPYIH Ta KBA3ITPyTH.

SIx BumHO 3 TaOmumi 1.1. B M-IIOCI1ZOBHOCTI HEMAE€ TUILKHM 7 - 3HAYHOIL
KOMOiHaIli, o ckiagaeTbes 3 ogHux 0. Y Oynb-sKOMy BHUMNAAKY, KOJIU MEPioj
CXEMHU HE MaKCHMAaJIbHUM, ITOCIIJIOBHICTh MICTHTh HE BCl KOMOIHAIlII, 1 3HAYUTh,

BHU HOCJ'IiI[OBHOCTi BU3HAYAECTLCA IICPBUHHUM CTaHOM CXCMMU.

Ta6mums 1.1
®a3u M-11oCITiI0BHOCTI
Komo0inamis Po3psiau Komo6inamis Po3psiau
0001 1-4 1010 9
0011 2-5 0100 10
0111 3-6 1100 11
1111 4-7 1001 12




1110 5-8 0010 13

1101 6-9 0100 14
[Tponorxenus tadmuiti 1.1.

1010 7-10 1000 15

0101 8-11 - -

BekrtopHi npocTopu 1 1iHIHHI Bi1oOpaXeHHS MI>)K HUMU BUBYAIOTHCS B PO3ILII1

miHiHOT anreOpu. PiBHAHHA anreOpu BUIIMX TOPSAKIB BiJ OJHIET 3MIHHOI, a

TaKOX, OUIBII Yy 3araJilbHUX PUCAX, BIACTUBOCTI TPyl aBTOMOP(I3MIB Pi3HUX

cucTteM anredpu € nmpeameToM Teopii ["anya [6].

B pesynbTarti, i anaropuTMu He B 3MO31 aJeKBaTHO pO3OUTH Ha KJacTepH

HEONYKJI1 MHOXKUHU (puc. 1.1 ), TuM OlblIe BKIIAJEHI CTPYKTYPH.

Taxkum

* e

L1 L]
L1 L]
L1 L]

* ¥+

* 4+ »

Puc. 1.1. Ilpuxnan HEOMYKIMX MHOKUH

YUHOM,

dbopmyna

CTaHJapTu3aIli

HOPMATUBHOI'O IIOKA3HUKA MAaTUMC TaKUM BUTIJIA:

" Normmy 7

M

i

MOKA3HHUKIB

BITHOCHO

(1.1)



ne K, — BaroBuil Koe(iIi€EHT, SKUI BU3HAYAETHCS EKCIEPTHUM IIISXOM 1
XapaKTepu3y€e YUCIOBY 3HAUYMMICTh TOTO YM 1HIIOTO MOKAa3HUKA BIAHOCHO 1HIINX

MOKA3HUKIB .

BUCHOBKMU

3acTocyBaHHS TeOpid KaTeropiii J03BOJISIE  OJIEpKATH  TCOPETUIHUIN
dbyHIaMEeHT 77151 BBEICHHS KJIaciB 00’ €KTIB 1 KJ1aciB CTpiIoK (Mopdi3miB). B sikocTi
OCHOBHHX BJIACTUBOCTEN KATETOPIMHUX KOHCTPYKUINA PO3IIIAIAI0THCS BIACTUBOCTI
11eHTU(1KAaIl1, KOMIO3ULIi Ta aCOI[IaTUBHOCTI.
BukoHaHui aHani3 noka3ye nepcrneKTUBHICTh 3aCTOCYBAHHS TEOP1i KaTeropin
B 00JIaCTI MPOrpaMHOi 1HXKEHEPIi B TAKUX HAMPSAMKAX:
® BUKOHAaHHS MOJCNIOBaHHSI aOCTPaKTHUX Ta NPHUKIATHUX MPOrpaMHUX
KOHCTPYKIIIH, a TAKOK MOJEJIIOBATH JIOTIYHUI BUCHOBOK Ha 1X OCHOBI;
® OJIep)KaHHA TOYHUX O3HAYEHHsS JUIsl TPUHIOUIIB MOJIYJBHOCTI Ta

KOMITO3HIIIITHOCTI B MPOTPAMHUX 3aCTOCYBaHHSX;

BukoHnanmii aHam3 mokasye, IO HE ICHY€ €IMHOTO YHIBEPCAIbHOTO
aNTOPUTMY KJIacTepH3allii, TOMYy NpH BUKOPUCTAHHI OyJAb—SIKOTO 3 HUX Ba)XJIMUBO
BpPaxOBYBaTH MEpEBaru Ta HEAOJIKH, MPUPOIY AAHUX, 3 SIKUMU JAHUW aITOpPUTM
Jla€ HAMKpAILLUM pe3ybTar .

[IponoHoBaHa peani3ailisi aJIrOPUTMYy 3aCTOCOBYETHCA ISl PO3OUTTS Ha
KJIacTepu OyIb-SIKUX MACHUBIB KaTETOPIWHUX JaHUX, IO JIO3BOJISIE CIIPOCTUTH iX
NoAIbITY OOpPOOKY 1 MPUUHATH PIIICHHS, NUISXOM 3aCTOCYBAaHHS /10 KOXKHOTO

KJIacTepa BIMOBITHOTO METOTY aHAITI3y.



OnepxaHi B TaHOMY JOCHII)KEHHI pe3yJIbTaTh OOrOBOPEHI Ta CXBaJieHI Ha
HayKoBiil KoHdepeHIli 1HCTUTYTY iH(opMamiitnux texHosorid IOHTYHI, a
TaKOX MDKHAPOJIHIA HAyKOBO-TEXHIUHIA (axoBiii koH(epeHnuii I[HCTHTYTY
nporpamuux cucteM HAH Vkpainu “Yxpnporpamysanus 2019”, mo BigOynacs B

M. Kuesi 27-29 macronaga 2019 p.
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BACKGROUND

This template is based on the Software Engineering Institute’s “View and Beyond” method for documenting software architectures, as
described in Clements, et al., Documenting Software Architecture: Views and Beyond (Addison Wesley, 2002). The current version is
available for free download from the SEI’s architecture web site.

TIPS FOR USING THIS TEMPLATE

To create an instance of this document:

Insert relevant information on cover sheet and in placeholders throughout.

Insert relevant information in page header: Move to a page of the body of the report, select View > Header and Footer from the
main menu, and then replace relevant information in the header box at the top of the page.

To update the contents and page numbers in the Table of Contents, List of Figures, and List of Tables:

Position the cursor anywhere in the table to be updated.
Click the F9 function key.
Answer “Update entire table”.

To insert a figure or table caption:

From the main menu, choose Insert > Reference > Caption and then either Figure or Table as needed.
Click the OK button.

Add a colon and a tab stop after the figure number in the caption itself.

The caption should use the Caption style.

Add a colon and a tab stop after the table/figure number in the caption itself.

TIPS FOR MAKING YOUR DOCUMENT MORE READABLE

A gray box containing CONTENTS OF THIS SECTION is provided at the beginning of most sections and subsections. After
determining what specific information will be included in your document, you can remove this gray box or leave it to serve as a
quick-reference section overview for your readers. In the case that text has been provided in the template, inspect it for relevance
and revised as necessary.

Consider hyperlinking key words used in the document with their entries in the Glossary or other location in which they are defined.
Choose Insert > Hyperlink.

Don’t leave blank sections in the document. Mark them “To be determined” (ideally with a promise of a date or release number by
which the information will be provided) or “Not applicable.”

Consider packaging your SAD as a multi-volume set of documentation. It is often helpful to break your documentation into more
than one volume so that the document does not become unwieldy. There are many ways that this can be accomplished. The
structuring of the document must support the needs of the intended audience and must be determined in the context of the project.
Each document that you produce should include the date of issue and status; draft, baseline, version number, name of issuing
organization; change history; and a summary. A few decomposition options are:

e A 2-Volume approach: Separate the documentation into two volumes; one that contains the views of the software architecture
and one that contains everything else. A common variant of this approach has one volume per view, and one volume for
everything else.

e A 3-Volume approach: Document organizational policies, procedures, and the directory in one volume, system specific
overview material in a second, and view documentation in a third.

e A 4-Volume approach: Create one volume for each viewtype [Clements 2002] (module, component-and-connector, allocation)
that contains the documentation for the relevant views. Include all of the other information in the fourth volume.

. Software interfaces are often documented in a separate volume.

In any case, the information should be arranged so that readers begin with the volume containing the Documentation Roadmap

(Section 1 in this template).


http://www.sei.cmu.edu/architecture/books.html
http://www.sei.cmu.edu/architecture/arch_doc.html
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1. Documentation Roadmap

The Documentation Roadmap should be the first place a new reader of the SAD begins. But for new
and returning readers, it is intended to describe how the SAD is organized so that a reader with specific
interests who does not wish to read the SAD cover-to-cover can find desired information quickly and

directly.

Sub-sections of Section 1 include the following.

Section 1.1 (“Document Management and Configuration Control Information™) explains
revision history. This tells you if you’re looking at the correct version of the SAD.

Section 1.2 (“Purpose and Scope of the SAD”) explains the purpose and scope of the SAD, and
indicates what information is and is not included. This tells you if the information you’re
seeking is likely to be in this document.

Section Ommoka! Uctounuk ccbuiku He HalaeH. (“Omuodka! UcToYHUK CCBIIKH He
Ha¥ien.”) explains the information that is found in each section of the SAD. This tells you
what section(s) in this SAD are most likely to contain the information you seek.

Section Ommoka! UcTounuk cebliku He HalaeH. (“Omudka! UcTOYHUK CCBIIKH He
Haiifgen.”) explains the stakeholders for which the SAD has been particularly aimed. This tells
you how you might use the SAD to do your job.

Section 1.3 (“Viewpoint Definitions™) explains the viewpoints (as defined by IEEE Standard
1471-2000) used in this SAD. For each viewpoint defined in Section 1.3, there is a
corresponding view defined in Section Ommuéka! McTounnk cchbUIKU He HaligeH. (“Omuokal
Hctounuk cecbuiku He HafigeH.”). This tells you how the architectural information has been
partitioned, and what views are most likely to contain the information you seek.

Section Ommoka! UcTounuk ccbuiku He HalaeH. (“Omudka! UCTOYHNK CCHUIIKH He
Haiinen.”) explains the standard organization used to document architectural views in this SAD.
This tells you what section within a view you should read in order to find the information you
seek.

1.1. Document Management and Configuration Control
Information

CONTENTS OF THIS SECTION: This section identifies the version, release date, and other relevant management and
configuration control information associated with the current version of the document. Optional items for this section
include: change history and an overview of significant changes from version to version.

e Revision Number: << >>

e Revision Release Date: << >>

e Purpose of Revision: << >>



e Scope of Revision: <<[ist sections or page numbers that have been revised,; provide a summary
overview of the differences between this release and the previous one.>>

1.2. Purpose and Scope of the SAD

CONTENTS OF THIS SECTION: This section explains the SAD’s overall purpose and scope, the criteria for deciding
which design decisions are architectural (and therefore documented in the SAD), and which design decisions are non-
architectural (and therefore documented elsewhere).

This SAD specifies the software architecture for <insert scope of SAD>. All information regarding the
software architecture may be found in this document, although much information is incorporated by
reference to other documents.

What is software architecture? The software architecture for a system? is the structure or structures of
that system, which comprise software elements, the externally-visible properties of those elements, and
the relationships among them [Bass 2003]. "Externally visible” properties refers to those assumptions
other elements can make of an element, such as its provided services, performance characteristics, fault
handling, shared resource usage, and so on. This definition provides the basic litmus test for what
information is included in this SAD, and what information is relegated to downstream documentation.

Elements and relationships. The software architecture first and foremost embodies information about
how the elements relate to each other. This means that architecture specifically omits certain information
about elements that does not pertain to their interaction. Thus, a software architecture is an abstraction
of a system that suppresses details of elements that do not affect how they use, are used by, relate to, or
interact with other elements. Elements interact with each other by means of interfaces that partition
details about an element into public and private parts. Software architecture is concerned with the public
side of this division, and that will be documented in this SAD accordingly. On the other hand, private
details of elements—details having to do solely with internal implementation—are not architectural and
will not be documented in a SAD.

Multiple structures. The definition of software architecture makes it clear that systems can and do
comprise more than one structure and that no one structure holds the irrefutable claim to being the
architecture. The neurologist, the orthopedist, the hematologist, and the dermatologist all take a different
perspective on the structure of a human body. Ophthalmologists, cardiologists, and podiatrists
concentrate on subsystems. And the kinesiologist and psychiatrist are concerned with different aspects of
the entire arrangement’s behavior. Although these perspectives are pictured differently and have very
different properties, all are inherently related; together they describe the architecture of the human body.
So it is with software. Modern systems are more than complex enough to make it difficult to grasp them
all at once. Instead, we restrict our attention at any one moment to one (or a small number) of the
software system’s structures. To communicate meaningfully about an architecture, we must make clear
which structure or structures we are discussing at the moment—which view we are taking of the
architecture. Thus, this SAD follows the principle that documenting a software architecture is a matter
of documenting the relevant views and then documenting information that applies to more than one
view.

! Here, a system may refer to a system of systems.



For example, all non-trivial software systems are partitioned into implementation units; these units are
given specific responsibilities, and are the basis of work assignments for programming teams. This kind
of element will comprise programs and data that software in other implementation units can call or
access, and programs and data that are private. In large projects, the elements will almost certainly be
subdivided for assignment to sub-teams. This is one kind of structure often used to describe a system. It
is a very static structure, in that it focuses on the way the system’s functionality is divided up and
assigned to implementation teams.

Other structures are much more focused on the way the elements interact with each other at runtime to
carry out the system’s function. Suppose the system is to be built as a set of parallel processes. The set of
processes that will exist at runtime, the programs in the various implementation units described
previously that are strung together sequentially to form each process, and the synchronization relations
among the processes form another kind of structure often used to describe a system.

None of these structures alone is the architecture, although they all convey architectural information.
The architecture consists of these structures as well as many others. This example shows that since
architecture can comprise more than one kind of structure, there is more than one kind of element (e.g.,
implementation unit and processes), more than one kind of interaction among elements (e.g., subdivision
and synchronization), and even more than one context (e.g., development time versus runtime). By
intention, the definition does not specify what the architectural elements and relationships are. Is a
software element an object? A process? A library? A database? A commercial product? It can be any of
these things and more.

These structures will be represented in the views of the software architecture that are provided in Section
Omuoxka! UcTOYHHUK CCHIIKHM He HAWIEH..

Behavior. Although software architecture tends to focus on structural information, behavior of each
element is part of the software architecture insofar as that behavior can be observed or discerned from
the point of view of another element. This behavior is what allows elements to interact with each other,
which is clearly part of the software architecture and will be documented in the SAD as such. Behavior
is documented in the element catalog of each view.

1.3. Viewpoint Definitions

CONTENTS OF THIS SECTION: This section provides a short textual definition of a viewpoint and how the concept is
used in this SAD. The section describes viewpoints that may be used in the SAD. The specific viewpoints will be tailored
by the organization.

The SAD employs a stakeholder-focused, multiple view approach to architecture documentation, as
required by ANSI/IEEE 1471-2000, the recommended best practice for documenting the architecture of
software-intensive systems [IEEE 1471].

As described in Section 1.2, a software architecture comprises more than one software structure, each of
which provides an engineering handle on different system qualities. A view is the specification of one or
more of these structures, and documenting a software architecture, then, is a matter of documenting the
relevant views and then documenting information that applies to more than one view [Clements 2002].



ANSV/IEEE 1471-2000 provides guidance for choosing the best set of views to document, by bringing
stakeholder interests to bear. It prescribes defining a set of viewpoints to satisfy the stakeholder
community. A viewpoint identifies the set of concerns to be addressed, and identifies the modeling
techniques, evaluation techniques, consistency checking techniques, etc., used by any conforming view.
A view, then, is a viewpoint applied to a system. It is a representation of a set of software elements, their
properties, and the relationships among them that conform to a defining viewpoint. Together, the chosen
set of views show the entire architecture and all of its relevant properties. A SAD contains the
viewpoints, relevant views, and information that applies to more than one view to give a holistic
description of the system.

The remainder of Section 1.5 defines the viewpoints used in this SAD. The following table summarizes
the stakeholders in this project and the viewpoints that have been included to address their concerns.

Table 1:  Stakeholders and Relevant Viewpoints

concerns

Stakeholder Viewpoint(s) that apply to that class of stakeholder’s

1.3.1. <Insert name of viewpoint> Viewpoint Definition

There will be one of these subsections for each viewpoint defined. The subsections are as follows:

e Abstract: A brief overview of the viewpoint

the section includes significant questions that cannot be answered by consulting views conforming to this viewpoint.

significant properties they exhibit, and the constraints they obey for views conforming to this viewpoint.

represent views conforming to this viewpoint, and cite a definition document for each.

that can be used to predict qualities of the system whose architecture is being specified.

e Viewpoint source: This section provides a citation for the source of this viewpoint definition, if any.

Following is an example of a viewpoint definition.

e Stakeholders and their concerns addressed: This section describes the stakeholders and their concerns that this viewpoint is
intended to address. Listed are questions that can be answered by consulting views that conform to this viewpoint. Optionally,

e Elements, relations, properties, and constraints: This section defines the types of elements, the relations among them, the

e Language(s) to model/represent conforming views: This section lists the language or languages that will be used to model or

e Applicable evaluation/analysis techniques and consistency/completeness criteria: This section describes rules for consistency
and completeness that apply to views in this viewpoint, as well as any analysis of evaluation techniques that apply to the view

L.5.1 Module decomposition viewpoint definition

of hierarchically decomposable implementation units (modules).
1.5.1.2 Stakeholders and Their Concerns Addressed. Stakeholders and their concerns addressed by this viewpoint include

. project managers, who must define work assignments, form teams, and formulate project plans and budgets and
schedules;

e COTS specialists, who need to have software elements defined as units of functionality, so they can search the
marketplace and perform trade studies to find suitable COTS candidates;

e testers and integrators who use the modules as their unit of work;

e configuration management specialists who are in charge of maintaining current and past versions of the elements;

e  system build engineers who use the elements to produce a running version of the system;

1.5.1.1 Abstract. Views conforming to the module decomposition viewpoint partition the system into a unique non-overlapping set




. maintainers, who are tasked with modifying the software elements;
e implementers, who are required to implement the elements;
e  software architects for those software elements sufficiently large or complex enough to warrant their own software
architectures;
e the customer, who is concerned that projected changes to the system over its lifetime can be made economically by
confining the effects of each change to a small number of elements.
1.5.1.3 Elements, Relations, Properties, and Constraints. Elements of the module decomposition viewpoint are modules, which are

units of implementation that provide defined functionality. Modules are hierarchically decomposable; hence, the relation is “is-
part-of.” Properties of elements include their names, the functionality assigned to them (including a statement of the quality
attributes associated with that functionality), and their software-to-software interfaces. The module properties may include
requirements allocation, supporting requirements traceability.

1.5.1.4 Language(s) to Model/Represent Conforming Views. Views conforming to the module decomposition viewpoint may be

represented by (a) plain text using indentation or outline form [Clements 2002]; (b) UML, using subsystems or classes to
represent elements and “is part of” or nesting to represent the decomposition relation.

1.3.1.1.

1.3.1.2.

1.3.1.3.

1.3.1.4.

Abstract
Stakeholders and Their Concerns Addressed
Elements, Relations, Properties, and Constraints

Language(s) to Model/Represent Conforming Views




2. Architecture Background

2.1. Problem Background

CONTENTS OF THIS SECTION: The sub-parts of Section 2.1 explain the constraints that provided the significant
influence over the architecture.

2.1.1. System Overview

CONTENTS OF THIS SECTION: This section describes the general function and purpose for the system or subsystem
whose architecture is described in this SAD.

2.1.2. Goals and Context

CONTENTS OF THIS SECTION: This section describes the goals and major contextual factors for the software
architecture. The section includes a description of the role software architecture plays in the life cycle, the relationship to
system engineering results and artifacts, and any other relevant factors.

2.1.3.  Significant Driving Requirements

CONTENTS OF THIS SECTION: This section describes behavioral and quality attribute requirements (original or derived) that
shaped the software architecture. Included are any scenarios that express driving behavioral and quality attribute goals, such
as those crafted during a Quality Attribute Workshop (QAW) [Barbacci 2003] or software architecture evaluation using the
Architecture Tradeoff Analysis MethodS™ (ATAMSM) [Bass 2003].

2.2. Solution Background

CONTENTS OF THIS SECTION: The sub-parts of Section 2.2 provide a description of why the architecture is the way
that it is, and a convincing argument that the architecture is the right one to satisfy the behavioral and quality attribute
goals levied upon it.

SM Quality Attribute Workshop and QAW and Architecture Tradeoff Analysis Method and ATAM are service
marks of Carnegie Mellon University.



2.2.1. Architectural Approaches

CONTENTS OF THIS SECTION: This section provides a rationale for the major design decisions embodied by the software
architecture. It describes any design approaches applied to the software architecture, including the use of architectural styles or
design patterns, when the scope of those approaches transcends any single architectural view. The section also provides a
rationale for the selection of those approaches. It also describes any significant alternatives that were seriously considered and
why they were ultimately rejected. The section describes any relevant COTS issues, including any associated trade studies.

2.2.2.  Analysis Results

CONTENTS OF THIS SECTION: This section describes the results of any quantitative or qualitative analyses that have been
performed that provide evidence that the software architecture is fit for purpose. If an Architecture Tradeoff Analysis Method
evaluation has been performed, it is included in the analysis sections of its final report. This section refers to the results of any
other relevant trade studies, quantitative modeling, or other analysis results.

2.2.3. Requirements Coverage

CONTENTS OF THIS SECTION: This section describes the requirements (original or derived) addressed by the software
architecture, with a short statement about where in the architecture each requirement is addressed.



3. Referenced Materials

CONTENTS OF THIS SECTION: This section provides citations for each reference document. Provide enough information so
that a reader of the SAD can be reasonably expected to locate the document.

Barbacci 2003

Barbacci, M.; Ellison, R.; Lattanze, A.; Stafford, J.; Weinstock, C.; &
Wood, W. Quality Attribute Workshops (QAWSs), Third Edition
(CMU/SEI-2003-TR-016). Pittsburgh, PA: Software Engineering
Institute, Carnegie Mellon University, 2003.
<http://www.sei.cmu.edu/publications/documents/03.reports/03tr016.ht
ml>.

Bass 2003 Bass, Clements, Kazman, Software Architecture in Practice, second
edition, Addison Wesley Longman, 2003.
Clements 2001 Clements, Kazman, Klein, Evaluating Software Architectures: Methods

and Case Studies, Addison Wesley Longman, 2001.

Clements 2002

Clements, Bachmann, Bass, Garlan, lvers, Little, Nord, Stafford,
Documenting Software Architectures: Views and Beyond, Addison
Wesley Longman, 2002.

IEEE 1471

ANSI/IEEE-1471-2000, IEEE Recommended Practice for Architectural
Description of Software-Intensive Systems, 21 September 2000.




4. Directory

4.1. Index

CONTENTS OF THIS SECTION: This section provides an index of all element names, relation names, and property names.
For each entry, the following are identified:

e the location in the SAD where it was defined
e each place it was used
Ideally, each entry will be a hyperlink so a reader can instantly navigate to the indicated location.

4.2. Glossary

CONTENTS OF THIS SECTION: This section provides a list of definitions of special terms and acronyms used in the SAD. If
terms are used in the SAD that are also used in a parent SAD and the definition is different, this section explains why.

Term Definition

software architecture The structure or structures of that system, which
comprise software elements, the externally visible
properties of those elements, and the relationships
among them [Bass 2003]. "Externally visible”
properties refer to those assumptions other elements
can make of an element, such as its provided
services, performance characteristics, fault handling,
shared resource usage, and so on.

view A representation of a whole system from the
perspective of a related set of concerns [[EEE 1471].
A representation of a particular type of software
architectural elements that occur in a system, their
properties, and the relations among them. A view
conforms to a defining viewpoint.

view packet The smallest package of architectural documentation
that could usefully be given to a stakeholder. The
documentation of a view is composed of one or more
view packets.




viewpoint A specification of the conventions for constructing
and using a view; a pattern or template from which to
develop individual views by establishing the
purposes and audience for a view, and the techniques
for its creation and analysis [IEEE 1471]. Identifies
the set of concerns to be addressed, and identifies the
modeling techniques, evaluation techniques,
consistency checking techniques, etc., used by any
conforming view.
4.3. Acronym List
API Application Programming Interface; Application Program Interface; Application
Programmer Interface
ATAM Architecture Tradeoff Analysis Method
CMM Capability Maturity Model
CMMI Capability Maturity Model Integration
CORBA Common object request broker architecture
COTS Commercial-Off-The-Shelf
EPIC Evolutionary Process for Integrating COTS-Based Systems
IEEE Institute of Electrical and Electronics Engineers
KPA Key Process Area
0]0) Object Oriented
ORB Object Request Broker
os Operating System
QAW Quality Attribute Workshop
RUP Rational Unified Process
SAD Software Architecture Document
SDE Software Development Environment
SEE Software Engineering Environment
SEI Software Engineering Institute
Systems Engineering & Integration
Software End Item
SEPG Software Engineering Process Group
SLOC Source Lines of Code
SW-CMM Capability Maturity Model for Software
CMMI-SW Capability Maturity Model Integrated - includes Software Engineering
UML Unified Modeling Language
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Appendix A Appendices

CONTENTS OF THIS SECTION: Appendices may be used to provide information published separately for convenience in
document maintenance (e.g., charts, classified data, API specification). As applicable, each appendix is referenced in the
main body of the document where the data would normally have been provided. Appendices may be bound as separate
documents for ease in handling. If your SAD has no appendices, delete this page.

A.1 Heading 2 - Appendix

A.2 Heading 2 - Appendix



