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PO3JILT 1. CTPYKTYPA TA 3MICT KYPCOBHUX TA KBAJII®IKAIIMHNX
POBOTH

1.1 MeTa BUKOHAHHSI KyPCOBOI Ta KBaJjidikauiiiHoi po6oTu

Hanucanns kBamidikaiiiiHoi poOOTH MiJICYMOBY€E YHIBEPCUTETCHKY IIJITOTOBKY
daxiBig 3a cremiaibHicTIO 126 «IHopMalliiiHi cCUCTeMH Ta TEXHOJOrIi», CBIIYUTh
IIpo 3A10HOCTI CTyJIeHTa Po3pOoOJIATH KOMIUJIEKCHI 1HKEHEpH1 PillieHHsS 31 CTBOPEHHS,
BIIPOBAJKCHHS 1 CYNpPOBOAY 1H(oOpMaliliHUX CHCTEeM Ta TEXHOJOrlM, 30Kpema
CIPSIMOBaHMX Ha BUKOPUCTAHHS METOJIB OOpOOKHM JaHUX, Y TOMY YHUCII U BEIUKHUX
o0csriB, Ta MojeJiell MallMHHOIO HaBYaHHS MpU IPOCKTYBaHHI, pO3poOIl Ta
eKcIUlyaTallli MporpamMHoro 3a0e3ledyeHHs Uil CTallloHapHUX Ta MOOUIBHUX
maThopm.

OCHOBHOIO METOI0 BHKOHaHHS KBallipiKallliiHOI pOOOTH € CcHCTeMaTHh3allis,
3aKpIMUICHHS 1 TOTJIMOJIEHHS TEOpEeTUYHUX 3HaHb 31 CHelllaibHUX JUCIUIUIIH Ta
HaOyTTS HABUYOK HAYKOBO-JOCJ1/IHOI Ta MPAaKTUYHOI AiSIbHOCTI.

Kpamidikaniiina poGoTa sBIs€ €000 CaMOCTIMHO BHKOHaHE 1 3aKiHYEHE
HayKoBe ab0 MpUKIagHEe AOCTIIKEHHS 3 OOpaHOi TeMH, IO MICTUTh CHUCTEMHHUU
BUKJIAJl TPOBEJICHUX CTYJIEHTOM TEOPETUYHMX 1 MPAKTUYHUX JTOCIIKEHb, €IeMEHTH
HAayKOBO1 HOBU3HM Ta Ma€ MpaKTH4HE 3HayeHHS. OPOpMIIOEThCS BOHA y BHUIVISIL
cHeliajlbHO MiATOTOBJIEHOIO PYKONUCY YKpaiHChKOO MoBowo. JlaHa mpans €
Keani@ikayitinum OOKyMeHmoM, Ha TIJCTaBl sSkoro ek3ameHaliiHa komicis (EK) 3
IMTaHb arecTalii 3700yBayiB BMINOi OCBITMU BH3HAYa€ pPiBeHb MpodeciiiHol
MIJITOTOBKKM BUIIYCKHHMKA, HOTO TOTOBHICTh JO CaMOCTiHHOI poOoTH 3a ¢daxom 1
IpuiiMae pillleHHs PO MPUCBOEHHS BIANOBIIHOI KBadidikalii 1 BUAady IJUIIOMa
JIep>KaBHOIO 3pa3Ka.

1.2 CtpykTypa Ta 3MicT podoTHn

1.2.1 TemaTuka pooiT

[Iporiec miAroToBKM KBaiikaliiHOi poOOTH MOYMHAETHCS 3 BU3HAUYCHHS TEMH.
Bona mnoBuHHa BIiANOBIJaTH IpeAMETHIM 00JacTi CHEeliaJbHOCTI, SKa OXOILIIE
IIMPOKE KOJIO MpoOJieM 3 TEOPEeTUYHHX Ta METOJOJOrIYHUX OCHOB, a TaKOX
IHCTpYMEHTAJbHUX 3ac001B CTBOPEHHS 1 BUKOPHCTaHHS 1HGOpPMAIIMHUX CHCTEM Ta
TEXHOJIOT1i; a TaKOX MOJIeJi, METOAN Ta 3acCOOM ONTHUMI3allil Ta NPUHUHATTS PilllcHb
IpU CTBOPEHHI W BHUKOPUCTAaHHI 1H(MOpPMalIMHUX CHUCTEM Ta TEXHOJOTIM;
MaTeMaTU4HI MeToAu Ta I1HQopMalliiiHl TEeXHOJOrii I1HTEJIeKTyalbHOI'O IOLIYKY,
aHajizy, oOpoOKM Ta Bi3yadizallii JaHUX 3 METOK BHUJIOOYTKY 3HaHb Ta
nporHo3yBaHHs. [Ipu nboMy poboTa 060B’A3KOBO MOBUHHA MepedadyaT CTBOPEHHS
nporpamu (a0o MPOrpaMHOTO MPOIYKTY).

Tema poOOTH 3aKpIILTIOETHCS 3a CTYJEHTOM Ha MOYaTKy HaBYaJbHOTO POKY Ha
nijcTaBl nucbMoBoi 3asiBu ([lomarok J[). OOpani Temu KBamidikalmiiiHUX poOIT
CTYJIEHTIB 3aTBEP/KYIOTbCS Ha 3acijlaHHI BYEHOI paju I1HCTUTYTY (HaBYaJIbHO-
HAayKOBOTO 1HCTUTYTY 1H(OpMaI[IMHAX Ta OCBITHIX TeXHojorii). OcraroyHe
3aKpilUICHHS 3a CTYJEHTOM TEMH, HayKOBOI'O KepiBHHMKa 1 peleH3eHTa
o OPMITIOETHCS Yy BUTIISAJII HaKa3y peKTopa MO YHIBEPCUTETY.



VY nporeci BUKOHaHHS KBajidikaliiiHoi poOOTH TeMa Mo)e OYyTH yTOYHEeHa abo
3MiHEHa 3a MOI'0JKEHHSM 3 HayKOBUM KEpiBHUKOM, ajie He IMi3Hillle, HIXK 3a 2 Micslll
710 3aXHCTY.

1.2.2 Hanpsm po6oTu

PesynpTaToM poOGIT 3 po3poOKKM MPOrpaMHOrO 3a0e3MeYeHHs € MPOrpaMHUIA
MPOJYKT, SKWM TOBUHEH 3aJ0BOJIBHSTH BHUMOIraM JIO CY4YacHOro MpPOrpaMHOI0
3a0e3MedeHHs, 110 BUCYBAIOTbCS BIJIMOBIIHUMH CcTaHAapTaMu. PoboTa MmoBHHHA
MICTUTH OTJISiJ] MPOrpPaMHUX MPOJYKTIB aAHAJOTIYHOIO MPU3HAYEHHS 3 OMNKHCOM
BIJIMOBITHUX BiJIMIHHOCTEW 1 (a00) OJHAKOBUX MOXKJIMBOCTEW; aHaji3 MpeJIMeTHOi
oOnacTi, i fAKOi MPOAYKT MpU3HAYEHUH; OMHC MOJel JaHUX, OCHOBHHX
QITOPUTMIB Ta €JIEMEHTIB iHTepdelicy MporpaMHOro mpoaykTy. baxkaHa HasBHICTb
aKTy TpO BIPOBAKEHHS MPOTrpaMHOro MpOoayKTy. JMcTpuOyTHB (BUKOHYBaHUM
(aiin) NpoayKTy € HEB1J’EMHOIO YaCTUHO POOOTH.

1.2.3 OOcsr podoTu

OOcsAr OCHOBHOTO TeKcTy KBaliikamiiiHOi poOOTHM 3a CHellaJbHICTIO
126 «IHdopmalliiiHi CUCTEMHU Ta TEXHOJIOT1i» Mae CTAHOBUTH:

— JUIsl KypcoBOi poOOTH BiJl 18 cTOPiHOK;

— JuIs KBaTidiKaliiHoi poOOTH Bif 25 CTOPIHOK;

— JUIsl MaricTepcbkoi po6oTH BiJ 40 cTOPiHOK.

Jlo OCHOBHOI'O TEKCTY pOOOTH CJIii BIIHOCUTH KIJIbKICTh CTOPIHOK JIO CIIMCKY
BUKOPHCTaHOI JIITEpaTypH.

1.2.4 CtpykTrypa podoTu
CrpykTypa KBanmidikaiiiiHoi poOOTH Ma€e TaKUW BUTIISI:
— TUTYJBHUH apKyII,
— 3MICT;
— Tepellik YMOBHHUX ITO3HAauYeHb (3a HEOOX1THOCTI).
— BCTYTI,
— OCHOBHa YacTHHA;
— BHCHOBKU;
— CITMCOK BUKOPUCTaHUX JHKEpET,
— JIOJIaTKH (3a HEOOX1HOCT1).

Y  BecTymi  pO3KpMBA€eTbcsl TeMa pPoOOTH, i 3HAYMMICTh, HEOOXI1JIHICTh
JOCIIJIDKCHHS. 1 aKTyallbHICTh. KpiM Toro, B HbOMYy IIOBHHHI MICTHTHCS 3arajbHi
B1JIOMOCTI Ta KOPOTKa XapaKTEePUCTUKA pOOOTH 3 BUALICHHSIM TaKUX €JIEMEHTIB:

— aKTyaJIbHICTh TEMHU;

— MeTa 1 3aBJaHHs JOCIIIKEHHS;

— 00’€KT 1 MpeAMET JOCTiIKEHHS,

— METOJIM JAOCIKESHHS;

— TpaKTHUYHE 3HaYCHHsI OJiepKaHUX pe3yIbTaTiB;
— anpo0Oallisi pe3yJbTaTiB poOOTH.



OcHOBHa 4YacTMHa POOOTH CKJIAAAEThCA 13 PO3ILUIIB, MiAPO3ALTIB, IYHKTIB,
I1ITYHKTIB.
3MiCT OCHOBHOI YaCTHHH 3aJICKUTH BiJl HAlIpsIMy POOOTH.

Y pobGoTax 3 po3poOKH MporpamMHOro 3abe3leuyeHHS MarTh OyTH HasBHI
HACTYIIHI CKJIa/JI0B1 YaCTUHU JOCIIXKCHHS:

— MeTa po3pobku nmporpamHoro 3abesnedeHns (I13);

— BUMOTH JI0 CTBOproBaHoro [13;

— BUOIp 3aco0iB it cTBopeHHs [I3 (HaBOAWTHCA aHaNI3/OMIIAN ICHYIOUYHUX
3ac001B po3poOku [13 gaHoro kinacy 1 oOrpyHTYBaHHS BUOOPY OJHOTO 3 HUX);

—onuc ctBopeHoro I3 (HaBOAMTHCS OMUC CKIIAJIOBUX YacTUH, 1HTepdeucy i
(GYHKIIOHAIBHUX MOXKJIMBOCTEN cTBOpeHoro [13);

— pe3yabTaTy TecTyBaHHs [13.

VY 3arajbHHUX BHCHOBKaxX KOPOTKO OI[IHIOIOTH CTaH 1 BaKJIMBICTH MPOBEISHOTO
JOCHTIDKEHHS, PO3KPUBAIOTh METOAM PO3B’SI3yBaHHsS IOCTaBICHOI MPOOJIEMH,
BUJIUISIIOTh HAMOUIBII BaKJIMBI OTPMMaHI HayKOBl (T€OpEeTHYH1) Ta MPaKTHYHI
pe3ybTaTH.

1.3 KpuTepii oniHlOBaHHS po0iT
Cuctema OlIIHIOBaHHS KypCOBHUX Ta KBajidikalliiHUX poOIT, KI BUKOHYIOThCS
Ha Kadepl NPUKIaIHOI MaTeMaTUKH Ta iH)OPMATUKH:

Ta6nung 1. Kputepii oliHiOBaHHS
KinbkicTh

Ne OcHOBHI CKJIaJ0BI OLIHKH .
0ajiB

CxkaaanicTs poboTn
OiHIOIOThCS TaKi XapaKTePUCTHKH:

— YacoBi TPYJOBUTPATH Ha BUKOHAHHS pOOOTH;

— HEOOX1AHICTh CAMOCTIMHOIO BUBYECHHS HOBHX METO/IIB,
MOB/TEXHOJIOT1i1/cepeIOBUIL TPOrpaMyBaHHS;

1 — JITOPUTMIYHA CKIIQJHICTh PO3B’S3yBaHOi MpodieMu/3a1aui; 30 GaiiB

— aKTyaJIbHICTh TEMH JIOCI1KCHHS;

— JIOCHITHUIbKUI XapaKTep poOOTH, HAIBHICTh €JI€MEHTIB HAyKOBOT
HOBU3HU;

— OOIPYHTOBaHICTh OTPUMAHUX PE3YJIbTATIB.

TexcT podoTH
O1iHIOIOThCS TaKi XapaKTePUCTHKH:

— SIKICTb 0)OPMIICHHSI TEKCTY pOOOTH;

— BIJITIOB1/IHICTh BUMOTaM OOPMIICHHS BUITYCKOBHX POOIT;
2 — TIOCTIIOBHICTb 1 JIOT1YHICTh BUKJIAJy OCHOBHOTO MaTepialy; 30 GamiB
— BIJICYTHICTb IUIariaTy;

— HasIBHICTh OTJISITY BIJIOMUX PE3yJIbTaTiB, OJIM3bKUX JI0 TEMU pOOOTH;
— HasBHICTh 1 KOPEKTHICTh MOCUJIaHb Ha JpKepena iHdopMallii;

— HasIBHICTh 1 CBO€YACHICTh O(OPMIICHHSI CYIPOBITHUX JOKYMEHTIB.

3axuct podotun

) ) 30 OaiiB
OIIHIOIOThCS TaKi XapaKTePUCTUKH:




— IPOTOJIOIIEHA JIOTIOBI/b 1 3aXUCT POOOTH;

— SIKICTb MIJTOTOBJICHOT MPEe3eHTAlll;

— YITKICTb, JIOT1YHICTb, OCIIJOBHICTb 1 TPAMOTHICTb JIOTIOBI/I1;

— HAOYHICTh MPUKIIAIIB/LTIOCTpalliil poOoTH po3pobIeHOro
MIPOTPaMHOTO 3a0€3IIeUCHHS;

— BUYEPITHICTh BIJMOBIJIeH, BUIbHE BOJIOIHHS MaTepiajioM.

IIy6aikanii Ta yyacTb y KOH(epeHIisix

— y4yacTh Y BceykpaiHchkiil koHdepeHIii (3 6ann);

— y4yacTh Y MIXKHapoJIHii KoH(epeHl1lii B YkpaiHi (4 6ann);

— y4acTh MIXKHapOJIHIM KOH(epeHIIii 3a KopJoHOM (5 6aliB);

— myOumikanis y ¢paxoBux BUJaHHSIX (8 OaliB);

— myOumiKalisi B akaJeMiuHuX BUAaHHsIX (12 GaniB);

— myOumikanis y 3apyOikHUX BUgaHHX (16 OaiiB);

— myOumikanis y 3apyOiKHUX BUJIaHHSX 3 IMIakT-pakTopoM (20 GaiB);

— myOumiKaIis B iHIIMX BUAAHHAX (6 OaliB);

— HaBYaJIbHO-METOINYHI MociOHMKH (15 GaniB);

— HasBHICTb 3aBIPEHOTO MIANKUCOM 1 IIEYaTKOO aKTy BIIPOBAKEHHS
po3pobiieHoro mporpamMHoro 3abe3neueHHs (5 6aiiB).

10 GamiB




PO3L1 2. HPABIIA O®OPMJIEHHA
KYPCOBUX TA KBAJIIPIKAIIMHUX POBIT

2.1. Bumoru 0 CTPYKTYPHHUX YaCTHH POOOTH

TuryabHui THCT
TutynpHuil TUCT KBalidikaliiiHOi poOOTH 0GOPMIIOETHCS 32 BCTAaHOBJICHOIO
dbopmoro (no1aTok A).

3micT

3MicT MOJarTh Ha MoYaTKy poOoTH. BiH MOBHMHEH MICTUTH Ha3BU Ta HOMEpH
MIOYaTKOBUX CTOPIHOK YCIX pO3JUIIB, MIAPO3ALIiB, IYHKTIB Ta MiANYHKTIB
KBadidikaliiHoi poOOTH.

RN 3MicT KypcoBoi / kBalidikaiiiiHoi poOoTH
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Hywmepaiiito cTOpiHOK Yy 3MiCTi BHUPIBHIOIOTH 3a JOMOMOTOIO
TaOyJISILT, IS IbOIo HEOOX1AHO BUKOHATH HACTYIIHI i
1) BcTaHOBUTH: no3uyis maodynayii — 17 cM, eupientoganHs — 10 TIPaBOMy Kparo,
3AN06HI0BAY — «2 ...... »;
2) y NMOTOYHOMY pSIAKY HaOpaTh Ha3By pO3AULY, MOTIM HATUCHYTH KJaBIlly
«Taby 1 HaOpaTu HOMEp CTOPIHKH.
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Ilepesik yYMOBHHX MO3HAYEHD

[lepenik yMOBHUX MO3Ha4Y€Hb MOJAETHCA B POOOTI y BUIJISIII OKPEMOTO CIHCKY,
KOJM BXKHUTO CIHeludpidyHy TEepMIHOJOri0, a TaKoX BHKOPHUCTAHO MaJIOBiIOMi
CKOpPOYEHHSI, HOBI CHMBOJIM, MO3HA4YeHHs 1 Take iHIIe. JIpyKyeTbcs Lield Mepenik
JIBOMa KOJIOHKaMH, B SIKMX 3J1iBa 3a a0ETKOI HAaBOJSTh CKOPOYEHHS, a clpaBa — iX
JeTalibHe po31I(ppyBaHHS.

il en @Y [lepeiiik yMOBHHUX MTO3HAYEHb

IIEPEJIIK YMOBHHUX II03HAYEHDb
4, - TPUCKOPEHHH [ -TO TiJa, M-C 2
G - rpasiTaljiiiHa ctaia (~ 6.673‘»84(80)10'11 ), M3-Kr -1-c -2

h - KpoK AucKpeTH3allil 3a 4acoM, C
m, -Maca I -TO Tijna, KT

t -u4acc
v, - MBHUAKICTD 7 -TO Tisa, M-c-1

Skimo B pobOOTI BUKOPUCTOBYIOTHCS CIIClLllaJibHI TEPMiHH, ITO3HAYCHHS YH
CHUMBOJIH, SIKI TOBTOPIOETHCS MEHIIIE TPHOX pasiB, Mepelik YMOBHUX IMO3HAYCHb HE
CKJIaJIaloTh, a iX po3MH(pyBaHHS HABOAATH Y Oe3MocepeIHhO y TEKCTi MPHU MEPIIOMY
3raJlyBaHHi.

R ENGRY PosniidpyBaHHS CKOpOUYEHb Y POOOTI

‘ OpHi€ero 3 HaWOLIbII MOMIMPEHUX € KpocmiaTpopMmeHa TexHosioria OpenMP (Open
Multi-Processing).




Beryn

Y  Berymi  OOIpYHTOBYETbCS  HEOOXIJHICTh  IMPOBEJICHHS  JOCHIIKEHHS,
PO3KpHUBAETLCA CTYIIHb PO3pPOOKH MpoOIeMH 1 3HAUYIIICTh TEMH, MiJICTaBU 1 BUX1AHI
daHl Juis i gociipkeHHs. JInsi 1boro MoJaeThcs 3arajibHa XapaKTepUCTUKA
KBadiiKaliiHOT poOOTH Y TaKii MOCI1JOBHOCTI:

Axmyanvuicms  memy BU3HAYAEThCS LUISIXOM 00’€KTUBHOTO KPUTUYHOTO
aHaizy po3poOku TeMu. OOIPYHTYBaHHS aKTyaJbHOCTI TeMH, MAOLIJIBHOCTI ii
BUBYCHHS Mae OyTH HeOaraTOCHiBHUM. TyT Ba)KJIMBO BKa3aTH Ha roOJIOBHE, TOOTO Ha
Te, 110 PO3KPUBAE CYTHICTh MPOOIEMH.

B EnPRY AKTyalbHICTh TEMU

AxkmyasbHicme memu. 3ajjada N-Tis1 Ha NpoTA3i CTOpiv MpUBepTasia yBary 6araTbox
BUeHMX. AHa/IiITU4YHO OyJ/ia MOBHICTIO po3B’sA3aHa 3ajayva ABoX Tis. KpiMm Toro BijoMumMu
BueHUMHU EisiepoM Ta JlarpaHxeMm OyJ/iv 3HaleHi I'ATb pO3B’A3KiB 3a/jadi TpbOX TiJa JJig
MeBHUX BUIAJKIB iX IOYAaTKOBOIO poO3MilleHHA. 3aljikaBJIeHiCTb 3aJjayel0 IOCTIMHO
3pocTasia, aje OyJio JOBeJeHO, 1[0 HaBiThb 3aJadya TPbOX TiJ HE MOXe MaTHh TOYHOrO
aHaJIITUYHOI'O PO3B’A3KY.

HeoOxifHicTb po3B’A3aHHA ILi€l 3ajadi JAJd PpPO3BUTKY HAyKH Ta PO3BUTOK
KOMIT'IOTEPHUX TEXHOJIOTIH NpHU3BeJU [0 NOSIBU YHUCEJbHUX METOJIB pO3B’S3yBaHHSA
nocraByieHol 3ajadi. OfHaK JaHi MeToAM BUMarajaud 6araTo d4acy JJid OOYHCJIeHb.
Haii6isibiile yacy 3aiiMaB poO3paxyHOK CWJ, L0 JidJKM Ha KOXXHe 3 Tis. bapHc Ta XaTt
3allpOINIOHYBa/IM IPUCKOPEHUU a/ITOPUTM 00paxyHKY L€l CUJIU.

Y Ham 4yac po3BUTOK 0GYUC/IIOBAJIbHOI TEXHIKM NOJIATA€E y 30i/bllIeHH] KIJIBKOCTI g/ep
nponecopa. Taki 3MiHM [[03BOJIIIOTh IPOILlecOpPy OZHOYACHO (MapaJ/ieJibHO) BUKOHYBAaTH
EKinbka 3azia4. Tenep, 1106 6yTH epeKTHUBHILIOK, IpOrpaMa Ma€ MOXJIUBICTb 3a/1y4aTH [0
po6otu EKisnbka NOTOKIB ofHO4YacHO. ICHy€e BesiMKa KiJIbKICTh NPUKIAJHUX [IPOrpaMHUX
inTepdeiiciB (API) mo [03BOJISIIOTH CTBOPIOBATU OaraTonmoTouHi mporpamMu. OfHierw i3
HalO6i/IbII NOMMPEHUX € KpociiaTopMeHa TexHoJsioriga OpenMP (Open Multi-Processing).

CaMe TakMil MeTOJ, [03BOJIIE 30UIBIIUTH e(PeKTHUBHICTb aJIrOPUTMY 4YHCEJBHOTO
po3B’A3yBaHHA 3aza4i N-Tis 1 [03BOJIMTH LIMPOKO BHUKOPUCTOBYBAaTH HOro JJisd
MO/IeJIDBaHHS NpolLeciB pyxy Tia y BcecBiTi, NporHo3yBaHHS 3iTKHEHb raJlakTHK i 6arato
iH1IOTO.

Mema i 3a60anns docniocernns. GOPMYIIOETbCI MeTa poOOTH 1 3aBIaHHS, SKI
HEOOX1THO BUPIIIMTH JJI TOCATHEHHS MOCTaBICHOT METH.

Mera — 1e KIHIUEBMM pe3yJbTaT, Ha JOCSATHEHHS SKOTO CIpsIMOBaHE
nociikeHHs. BoHa nmoBuHHa OyTH cpopMyiaboBaHa TaKMM YHMHOM, 11100 yKa3yBaTH
Ha 00’€KT 1 mpeAMET JOCIIIIKSHHS.

3aBaaHHs JOCIIKCHHS (QOPMYJIIOIOTh 3pO3YMLIO, CTHCIO 1 KOHKPETHO Ta
noAarTh y GopMi mepenikiB, K1 JOIIJIbHO MOYMHATH 31 CIIIB: «IIpOaHali3yBaTH...»,
«JIOCTIUTH. ..», «BUBUMUTH...», KPO3IJISIHYTH...», «peali3yBaTH...», «PO3POOUTH...»,
«CTBOPHUTH...», KBCTAHOBUTH. ..», KIIPOBECTH...», «3’ACYBaTH...», KOUIHUTH...» 1 T. 1.
[Ipun BukIangeH1 3agay JOCHIIKEHHS CJIiJi JOTPUMYBATHCh JIOT1YHOI MOCIIIOBHOCTI
TiH, CIIpSIMOBAHUX Ha JOCSITHEHHS IMOCTaBJICHOI METH.

Merta 1 3aBIaHHSI JOCIIIJIP)KCHHS TIOBUHHI 000B’I3KOBO OYTH JIOCATHYTUMHM.
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RN gY Meta i 3aBIaHHS JOCIIKEHHS

Memot paHoi poboTu € po3pobka Ta peasizanis ePeKTUBHOIO MeTOLY
po3napasiesiloBaHHs aJroputMmy bapHca-XaTa po3B’a3yBaHHA 3ajadi N-Tin 3 ypaxyBaHHS
MOXJINBOCTEN CydaCHUX GaraTosi/iepHUX POLecopiB.

JlJ11 [OoCATHeHH I0CTaB/JIeHOI MeTU HeoOXi/JHO BUKOHATH HACTYIIHI 3A60aHHA:

1) npoBecTH Or/IfAJ iICHYI0OUMX METO/IB pO3B'siI3yBaHHA 3a/a4i N-Tis;

2) po3rJISHYTH Cy4acHI TexXHOJIOTIi apasieJIbHUX 004K C/IeHb;

3) peanizyBaTH MOCAiZJOBHI MpOrpaMH JiJisl YUCEJIBHOTO PO3B’A3yBaHHS 3aAa4i N-Ti;

4) po3po6uTH Ta peaslidyBaTH MeTO/| po3NapaJielloBaHHA alropuTMy bapHca-Xara;

5) pocaifutTh edeKTUBHICTb POOOTH MapaJsie/ibHOrO ajaroputMmy bapHca-Xata pans
Pi3HOI KIJIBKOCTI IIOTOKIB;

6) IpOBeCTH KOMII'IOTEpPHE MOJeJIOBaHHA pyxXy TUJI T1pU 3iTKHEHHI TlaJlaKTHK,
BUKOPUCTOBYIOYH CTBOPEHY IIpOrpamy.

00 ’exm Oocnioacenns — 1e Tpollec abo sBHILE, IO MOPOXKYE MpodieMy M
oOpaHe JIJIs1 JOCIIIIKSHHS.

IIpeomem oocnioscenns AeTani3ye KOHKPETHY IpoOjeMy, MOro BUAUISIOTH Y
MeKax 00’eKTa SIK CKJIaJ0BY YacTHHY, IEBHY I'paHb a00 CTOPOHY.

OG’exT 1 mpeaAMeT JAOCHIKEHHS SK KaTeropli HayKOBOro IIpoliecy
CIIBBIJHOCSTBCS MK COOOIO SK 3arajbHe 1 yacTkoBe. IIpeamer mociimkKeHHS Mae
BHM3HAYaTH MOIro TeMy 1 CTAHOBUTH OCHOBHUM 1HTEpeC JAO0CIIHUKA.

BiEnPRY OOC’eKT 1 mpeaMeT A0CTIKEHHS

| 06°’ekmoM focuigKeHHs € YMCeJIbHI MEeTO/iM pOo3B’3yBaHHs 3a/a4i N-TiJI.
IIpedmemom pocnix)keHHS BUCTYIA€E NapasieJibHUNA aaroputm bapHca-XaTa o6paxyHKy
rpaBiTallilHUX cua y 3ajayvi N-Ti.

abo

06’ekmoM [oC/iIKEeHHSI € MPoILeC PocTy QpaKTaJbHOIO KjaacTepa Nnpu AudysiiiHO-
o6MmexeHin arperanii (Diffusion Limited Aggregation) .

IIpedmemom pocnikeHHS BUCTyNae KoMI'toTepHa 2D-MoJenb arperatii, o6MexeHoi
nudysieto.

Memoou oocnioxncenns. llepepaxoBylOTh BHKOPHCTaHI HayKoBI METOAM Ta
3MICTOBHO BH3Hau4alTh, IO caMe JOCIII)KYBajJoch KOXXHUM MeTojoM. Bubip
METO/IB TOBHMHEH JIOTIYHO BMIUIMBATH 13 3MicTy po6oTu, aEKBaTHO po3kpuBatu
00’€KT 1 mpeaMeT MAOCHIKeHHs Ta 3a0e3leUuTd JOCTOBIPHICTh OTPUMAaHMX
pe3yabTaTiB 1 BUCHOBKIB.

Rl MeTou 0CITIIKeHHS

| Memoodu docaidxceHHs.. Y 1mpolieci BUKOHaHHA KBajidikaliiHoi po6oTu
BUKOPUCTOBYBAJIUCS TEOPETUYHI BiIOMOCTIi 3 HebecHOI MexXaHiKK (IIpy MOCTAHOBIIi 3a4a4i
N-tin), meton Pynre-Kyrta 4-ro nopsiky (4Jis1 4MceJIbHOTO po3B’s3yBaHHsA 3ajaydi N-Tin),
MeTO/l0JI0Tifl NapasieJJbHUX 004uc/IeHb (AJ11 po3poOKM I peasisanil napajieJbHOro
aaroputMmy bapHca-Xara), MeToAM ¥ NPUUOMH AJTOPUTMIYHOTO NporpaMyBaHHA ([Jig
pPO3pOOKH JOCHIJHULIBKUX [IPOrpaMm).
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Ipakmuune 3navenns ooepycanux pezyibmamis. HamaroTbcs BIIOMOCTI IIpO
BUKOPHUCTaHHS pe3yJbTaTiB IOCIiIKeHb a00 peKOMeHallii IoJ0 iX MOXKIMBOIO
BUKOpPUCTaHHSA. Big3Haualoud TMpaKTHYHY IIHHICTH OJEpXKaHUX Pe3yJIbTaTiB,
HEOOX1IHO MojAaTH 1H(pOpMaIlilo PO CTYIiHb iX TOTOBHOCTI J0 BIPOBAJKEHHS a0o
3aCTOCYBaHHS.

BigomocTi nipo BIpoBaXKeHHs pe3yJbTaTiB AOCIIKEeHb HE0OX1THO MOJaBaTH 13
3a3HAaYeHHSIM HaliMeHyBaHb OpraHi3alliii, B SKHX 3IIHCHEHO BIIPOBaJKEHHS, (GopM
peaiizallii Ta peKBI3UTiB BIAMOBIJHUX JOKYMEHTIB

A meEn@PRY [[pakTHyHe 3HaUeHHS O/lepKaHUX Pe3ysbTaTiB

[IpakTUYHUM pe3yJibTaTOM pob6OTH € po3poOka Ha MoBi C++ B cepenoBulli MS Visual
Studio 2012 nporpamHoro 3abe3meyeHHs /i1 pO3B’A3yBaHHA 3agaui  N-Tij,
ONTUMI30BaHOIO JIJI1 3aCTOCYBaHHSA Ha Cy4YacHUX 6araTosi/lepHUX Ta 6araTonpolecoOpHUX
004YMC/IIOBaJIbBHUX cUcTeMax. [Ipy BUKOpHUCTaHHI 4-s/jlepHOro Ipoliecopa NPUCKOPeHHS
CTAHOBUTbB NpUO6/IM3HO 3,5 pasu.

abo

[I[pakTUYHUM pe3yJbTaTOM KBaJidikaliiHol pobOTH € po3pobJeHUN IMporpaMHUMN
NPOAYKT, IKUA BUKOPUCTOBYeTbCcS Ha BAT «KBaHTOop» (M. Yepkacu), mo migTBepAKeHO
BiZITOBIIHMM aKTOM BIIPOBa/KE€HHS.

Anpooayis  pesynemamie pooomu. 3a3HAYa€ThCSA, Ha SAKUX KOH(MEpeHIisX,
CeMIHapax, 3acilaHHsIX OyJo OOroBOpeHO pe3yJbTaTh AochikeHHd. [Ipu mpomy
3a3Hava€Thcs TeMa, MicIle 1 JaTa MpoBeeHHs KoHdepeHIlii. Bka3yeThbcs, y CKITbKOX
CTaTTsX (Te3ax) omy0JiKOBaH1 pe3yJbTaTh poOOTH.

[BiNengPRY Anpoballis pe3ysbTaTiB poOboTH

OcHOBHiI pe3ysbTaTu poboTn Oynaum npejcraBieHi Ha XVI BceykpalHcbKil
CTYZleHTCbKI1 HayKoBiil KoH(epeHLii «AKTyaJbHI Ipo6JieMd IPUPOJHUYHX Ta
ryMaHITapHUX HayK y A0CJIiP)KeHHSIX CTYJeHTCbKOI MoJiofi», M. Yepkacy, 24-25 KBiTHSA
2014 p.

OcHoBHA YacTHHA

KBamidikamiitHa poOoTa cKIafgaeTbcs 3 PO3AUIB, MIAPO3AUIB (Hymepallis
CKJIaJIa€ThCS 3 ABOX YKCEIN, BIIOKPEMIICHUX KpaIlKoo), MyHKTIB (HyMepallisi — 3 TphoX
qucell), NAMYHKTIB (HyMepallis — 3 YOTUPbOX Yucen).

Po3min Moxe MaTH, KpiM OCHOBHOTO TEKCTY, KOPOTKY IIepeIMOBY, B SKid
ONMCYIOTh BHOpaHWU HAmpsM Ta OOIPYHTOBYIOTh 3aCTOCOBaHI B HHOMY METOIU
nocaimxeHds. KoxkeH po3/ia JOIIIbHO 3aBepIIyBaTH JOKIaJHUMH BUCHOBKAMH.

Ilepwuit po3din Moxe OYTH MPUCBIYEHO 3’SCYBaHHIO OCHOBHUX e€TalliB
PO3BUTKY HaYKOBOI JYMKH 3 Ti€i IMpoOJIeMH, Ky po3B’sa3ye aBTop. Llei po3min sSBise
co00l0 KpHUTHYHE BMCBITICHHS 3J00yTKIB MOIEpeaHUKIB. BaxiInBo mpu LbOMY
OKPECIUTH Ti MUTaHHS, SKi JHIIAINCS HEBUPIINICHMMH W THM CaMHM yMOTHBYBaJIH
HEOOX1THICTh MPOBEJCHHS BIACHOIO JOCIIIKeHHS. 3arajlbHUil oOCsT OO PO3ALTY
He TToBUHEH nepeBuinyBat 20% o0cATy OCHOBHOT YaCTHHH.
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Y Hacmynnux po3oinax 3a3BUYail  OOIPYHTOBYIOTH METOJOJIOTII0 1
PO3pOOIAIOTh METOIUKY TPOBEACHHS MOCITiIKCHHS, BUKIAIal0Th CIIOCTEPEKESHHS,
y3arajibHeHHS ¥ pe3ysIbTaTh BIaCHUX JOCIHIKEHb BIAMOBIIHO 10 HAMpsMY poOOTH.

Buknang wMarepianly y po3aiiax poOOTH MycUTh OyTH MiANOPSAKOBAaHUMI
MPOBIi/IHIN 1/1e1 (KOHILIeIii, Teopii), BU3HAUEH1H aBTOPOM.

BucHoBkH

BHCHOBKM MICTATh BUKIJIAJICHHS HaWBaXKJIMBIIIMX HAYKOBUX Ta MPaKTUYHUX
pe3yNbTaTiB, OJIEP)KaHUX y pPe3yJbTaTli MPOBEJACHOrO JOCHIKeHHs. Y BHCHOBKax
HEOOX1JJHO HaroJIOCUTH Ha KUIBKICHUX 1 SKICHUX TOKa3HUKaX OTpUMaHUX
pe3yNbTaTiB, OOIPYHTYBaHH1 iX JOCTOBIPHOCTI, HA METOJaX PO3B’A3aHHS MOCTaBIEHOT
3a/a4i, iX MPaKTUYHOMY aHaji3i, MOPIBHAHHI 3 BX€ BIJOMHMMH pPO3B’S3KaMH Ta
HABECTU peKOMeHAallll I0JJ0 BUKOPUCTaHHS OJIepKaHUX pe3ysIbTaTiB.

I[IlyHKTM  BHCHOBKIB MawTh OyTH JIaKOHIYHUMHM, 3MICTOBHUMH, 0Oe3
HarpoMa/pKeHHsl MoJpoOHIlb 1 YaCTKOBUX Yy3arajbHeHb. BOHM MOBHMHHI YMTaTUCA 1
CHpHUIMaTHCS JIETKO ¥ 0JTHO3HAYHO. J[OI1IbHO MyHKTH BUCHOBKIB HyMepYyBaTH.

ITpuknan 2.10 Y83 0:3N

| BHUCHOBKH

BifcyTHicTh aHa/liTUYHOrO PO3B’A3KYy 3aZadi N-TijJ 3Myllye BUYeHUX 3BEpTaTUCH [0
MeTO/[iB YHCeJIbHOTO pO3B’A3yBaHHA L€l 3asa4i. TeMNnu po3BUTKY HayKHU CIIOHYKAlOTh 10
IOIIYKY Ta peasisalii aJIrOpUTMIB, fKi po3B’A3yI0Thb [IOCTaBJIEHYy 3a/jayy 3a HalMeHIIUH
yac.

Y kBasnidikaniiHii poboTi fociifxkeHo anroputMm bapHca-XaTa [AJi 4MCeJIbHOTO
po3B’AA3yBaHHA 3afadi N-Tij, AKUA [03BOJISIE 3HAYHO OINTHUMI3yBaTH OOYMC/IEHHS.
Po3po6sieHO MeToJ; NapaJsiesibHOI peasisalnii JaHOTO aJropuTMy [JJis OaraTosiZilepHUX
Ipolecopis.

OcHOBHI pe3yJIbTaTU NPOBeJIeHOI pOOOTH MOJIATAl0Th Y HACTYITHOMY.

1. HaBesieHO orJisg/; aHaJIiTUMHUX METO/[iB po3B’A3yBaHHA 3a7a4i N-tiinpu N=2iN =3
Ta IMpeJCTaBJeHO aHaJli3 ICHYIOYHMX OOYHMCAIOBAJIbHUX METOJIB pO3B’A3yBaHHA /[AHOI
3a/ayi.

2. Po3rsigHyTO pi3Hi TexHoJIOrii oprani3sariii napajeJbHUX 00YKUCAEeHb HA CUCTEMax 3i
CIIIJIBHOIO IaM ATTIO.

3. PeasizoBaHO AOCHiJHUILKI NIPOrpaMH MOBOIO IporpamyBaHHA C JJi 4YHUCEJILHOTO
po3B’A3yBaHHA 3ajadi N-Tin metogoM PyHre-KyTa 4-ro mopsi/iky Ta 3 BUKOPHUCTAHHSAM
nocjiloBHoro aaroputmy bapHca-XaTta. /i BidyaJsiizalii pe3yJsibTaTiB KOMIT'IOTEPHOIO
MO/IeJIIDBaHHSI BUKOpUCTaHa rpadivyHa 6i6sioTeka OpenGL.

4. Po3pobJieHO Ta peaJsi3oBaHO MapasieJibHUU anroputMm bapHca-XaTa 3a Jomomoroto
TexHoJsiorii OpenMP. 3ampomnoHoBaHa IapajielbHa Bepcid NpoOrpaMyu CBiJYUTH IPO
MOXJIUBICTb BUKOPUCTAHHA IapaJie/IbHUX 004YMCJIeHb IIPU pO3B’SI3yBaHHI 3a/jad JaHOIO
KJ1acy.

5.[lpoBefieHO cepil0 OOYUCAIOBAJIbBHUX €KCIEpPUMEHTIB Ta 3JiliCHEHO aHaJi3
epeKTUBHOCTI po6GOTHM  MmapaJieJIbHOrO  alroputMmMy bapHca-Xata. PesysbTaTu
00YUC/IIOBAJIbHUX €KCIIEPUMEHTIB CBif4aTbh, 110 IpH BHUKOPUCTAHHI 4-AZlepHOro
npolecopa OTpMMaHe NIPUCKOPEHHS] CTAHOBUTH NPUOG/IM3HO 3,5 pa3uy.

6. HaBesjeHO pe3ysbTaTU KOMII'IOTEPHOIO MOJEJIIOBaHHA [AWHAMIKKM pyXy Tl IpH
3iTKHEHHI raJIakTUK.
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Cnncox BUKOPUCTAHHUX JIKepeJT

CnMcoK BUKOPHUCTaHUX JKEpel PO3MIILYIOTh V  @1(hasimHomy ROpAOKy
MPi3BUII IIEPIIUX aBTOPIB 200 3arojI0BKiB.

Omnuc JpKepen cKiIaJaroTh BIIMOBIHO 0 YAHHHUX CTaHIApTiB 3 010110T€YHOI Ta
BujgaBauyoi chopau: JCTY TOCT 7.1: 2006 [bibmiorpadgiuyHuid 3ammuc.
bibmiorpadiunuii onuc. 3arajabHi BAMOTH 1 IpaBuJja ckiagaHHs. CucTemMa cTaHJIapTiB
3 iHopMarlii, 616mioreynoi 1 BuaaBHu4oi crnpasu| ('OCT 7.1-2003, IDT).

BRI Y Cnucox GUKOPUCMAHUX Oxcepell He  GKINI0YAIOMbCA  mi
ooicepend, Ha KL hakmudHo He OVI0 NOCUNAHb 8 MEKCMI poOOmu.

bioniocpagpiunuit onuc — ue cyxkynsicte Oi0miorpadiqyHUX BiIOMOCTEH MpPO
JOKYMEHT (aBTOp, Ha3Ba JIOKYMEHTY, Miclle 1 pIK BHJIaHHS, 3arajibHa KIJIbKICTb
CTOpiHOK TOH_[O), 3allMCaHuX 3a IICBHHMH IIpaBUJIaMH u IIpu3HadCHa I Horo
i1eHTUdiKallii Ta 3arajJbHOl XapaKTePUCTUKHU.

Jlami HaBeneHO 3pa3ok odopmileHHs 010miorpadiyHOro OMHMCy OKpeMHUX
JOKEPCJI:
Kuura (SKio ofiiH aBTop):
Kynbptun H. b. OcHoBbI iporpammupoBanus B Microsoft Visual C++/ H. b. Kynetus. — CII6.:
BXB-Iletepoypr, 2010. — 384 c.
Kuwra (sixmio Ba abo Tpu aBTOPH):
®opmanes B. @. Uucnennsie Meto bl / @opmanes B. @., Pesuznukos /1. JI. — M.: DUSMATIINUT,
2004. — 400 c.
Gould H. An Introduction to Computer Simulation Methods: Applications to Physical Systems /
H. Gould, J. Tobochnik, W. Christian. — [3-rd ed.]. — Addison-Wesley, 2006. — 796 p.
Kuwra (sixiio 6i1biiie 4OTHPHOX aBTOPIB):
BBezeHne B MaTeMaTn4ecKkoe MoIeIHpoBanue : yuel. mocodue / [B. H. Ammxmus u nip.] ; oz pen.
I1. B. TpycoBa. — M.: YHuBepcurerckas kaura, Jloroc, 2007. —440 c.
CraTTs (SIKIIO OJITUH aBTOP):
Mapxkees A. I1. 3agaya Tpéx Ten u e€ Tounble petienus / CopocoBCckHil 00pa3oBaTeIbHbIN KypHaI.
—1999. — Ne 9. - C. 112-117.
CraTTs (SIKIIO JBa aBTOPH):
Mazhukin V. Solution of the multi-interface Stefan problem by the method of dynamic adaptation /
V. Mazhukin, M. Chuiko // Comput. Meth. Appl. Math 2. — 2002. — P. 283-294.
Enextponnuii pecypc (y mepexi Internet)
Amateur astronomy [EnektpoHHHuii pecypce] : Bikinenis. — Pexxum moctymy:
http://en.wikipedia.org/wiki/Amateur astronomy. — Ha3Ba 3 ekpaHny.

JRiiaenPRRY CrircoKk BUKOPHUCTAHUX JIKepell

CIIMCOK BUKOPUCTAHHUX JKEPEJI

1. MaTbio3 /l. Yucnennsie MeTozbl. Ucionib3oBanne MATLAB / /I. T. MaTbi03, K. /I. PuHK ;
nep. c aHra. - M.: U3g. nom «Busbsime», 2001. - 720 c.

2.IlanTeneeB A.B. MeTo/1bl OITUMHU3ALIMY B IPUMepax U 3a/lavax : [yueb. nocobue] /
[TanTeneeB A.B., JletoBa T.A. - [2-u3a.]. - M.: Beicut. k., 2005. - 544 c.

3. Barnes-Hut Galaxy Simulator [EnexkTponnuii pecypc] // Kypc 126 KoMn’'ioTepHUX HayK
[IpiHcTOHCBKOTO yHiBepcUuTeTy. - Pexxum poctyny:
http://introcs.cs.princeton.edu/java/assignments/barnes-hut. - Ha3Ba 3 expany.
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Kinvkicmo nimepamypHux O0xcepen y CUUCKy Ma€ OyTH He
MeHIlle 7 MOCHJIaHb AJI KBalidiKallliHUX Ta AUIUIOMHHUX poOiIT, 1 He MeHIe 15 — aiid

MaricTepChKHUX.

JlopaTku
VY nonatkax AOLIBHO PO3MIIIIATH AOTIOMIXKHUN MaTepial:
— MNPOMIKHI MaTeMaTH4Hi JI0BeIcHHS, GOPMYJIM Ta pO3paxXyHKH;
— TabJIuIl JTOMOMDKHUX HU(PPOBUX JTaHUX;
— 1HCTPYKIIli, METOJIY, ONIMCH aJITOPUTMIB 1 KOMII’ FOTEPHUX IIporpam;
— JIONIOMDXKHI LTrOCTpallii;
— JIOKYMEHTH, III0 CBiT4aTh MPO BIPOBAIKECHHS pe3yJbTaTiB JOCIIIKECHHS.

HNonatku caig odopMmiIoBaTH SK MPOJOBKEHHS pOOOTH Ha 1i HACTYIHHX
CTOpiHKaX, a00 y BHIJISAAI OKpeMOl YacCTHHH, PO3TAIIOBYIOYH TOJATKH B IOPSIKY
MOSIBY TTOCHJIaHb Ha HUX Y TEKCTi poOOTH.

KoxHuil 10JaTOK MOYHMHAIOTH 3 HOBOI CTOPIHKH. Jl0JaTOK TMOBHMHEH MaTH
3aroJIoBOK, HaJPyKOBaHUU Bropi MajJuMH JIiTepaMH 3 IEpIIOi BEIUKOI CHMETPUIHO
BIIHOCHO TeKCTy cTopiHkH. [locepennHi psaka Haj 3aroJIOBKOM MajUMU JITepaMu 3
MepPINoi BEIMKOI IOBUHHO OYTH HaJIPyKOBaHO CIOBO «JlomaTok» i BeauKa JiTepa, o
mo3Havyae JoAaToK. JlOJaTOK IMO3HAYAEThCSA BEIMKHUMHU JTEepaMH IIOCIIJOBHO, Y
BiJNOBiTHOCTI 10 yKpaiHchKoro andasity 3a BunsaTkoM jitep I, €, 1, I, i, 0,4, b.

TekcT KOKHOTO JoaaTKa MoKe OyTH MOJIJICHUM Ha PO3AUIM M MiAPO3JLIH, K1
HYMEpYIOTh Y MeXaX KOXKHOTO JoJaTKa, Hampukmaa: B.2.7 — chboMmil miapo3min
apyroro posuaity aoaatky B. Imroctparii, Tabauii Tta ¢dopMyid HYMEpPYIOThCS B
MeXaX KOXKHOTO JOJaTKy, Hampukiaa: puc. B.1.3 — TpeTiii pHUCYHOK IepIIOro
po3aiuny aoaatky B; (b.7) — ckoma dhopmyna nogatky b. 1 T. 1.

R ENPRPA /[0/1aTOK, SIKUI MICTUTh JICTUHT IIporpaMu

AOAATOK b
Peasi3ania napasenbHoro aaropurmy bapHca-Xara

CDYHKLliH, IIprU3Ha4Y€Ha AJid IapaJieJIbHOI'o JOAaBaAHHA TiJa bOdy y AepeBo TiJI.
void add_body(node_t *node, const body_t body, const point_t min, const point_t max){

omp_set_lock(&node->lock);
if ( node->mass < EPS ){

memcpy ( node, &body, sizeof(body t) );

node->is_body = true;

omp_unset_lock(&node->lock);

return;

if ( node->is_body ){
node->is_body = false;
push_to_children( node, *node, min, max );
X
node->x *= node->mass;
node->y *= node->mass;
node->x += body.x * body.mass;
node->y += body.y * body.mass;
node->mass += body.mass;
node->x /= node->mass;
node->y /= node->mass;
push_to_children(node, body, min, max );
omp_unset_lock(&node->lock);
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B ENPRRY /[0/1aTOK, SIKUI MICTUTh aKT MPO BIIPOBAXKCHHS pe3yJIbTaTiB

BIIKPUTE AKIIIOHEPHE TOBAPUCTBO

«HOBOBY J1»

18023, m. Uepkacu, Byn. CMminsHCbKa 873
ten.: (0472) 61-15-34
¢axkc: (0472) 61-16-87
e-mail: novobud@ukr.net

Ne 61-43
BiJ « 12 » TpaBHsa 2015 p.

AKT
PO BIPOBAKEHHS PE3YJIbTaTIB AUIUIOMHOI poOoTH
cryaenTa rpynu [ IM-5
YepKachbKOro HaI[lOHAJIBHOIO YHIBEPCUTETY IM. b. XMeIbHUIIBKOTO
[Terpenka Iletpa IleTpoBrua

Po3pobGniene Ilerpenkom II.I1. mporpamue 3abe3nedeHHS BHKOPUCTOBYETHCA Yy
nisuibHOCTI BAT «HoBOOym» nnsi 3a0e3nedeHHs] 30epiraHHs, JOCTYIy Ta OOMIHY
KOoH(iIeHIIIITHO0 1HOpMAaIli€lo Y JTOKalbHINA Mepexi MiANPUEMCTBA.

3actocyBanHs cTBOpeHoro Ilerpenkom II.II. mporpamHoro 3a0e3neucHHS
T03BOJIHIIO:

— 3a0e3MeYn Ty HaAlMHICTh 30epiranHs koHpieHiHOT iHpopMallii;

— MIIBUILUTY MBUJIKICTh JOCTYIY 10 KOH(DiIeHIIITHOI iHdopMmallii;

— aBTOMAaTU3YyBaTU Iipollec OOMIHY iHQoOpMaIli€l0 3 TEePeBIPKOI BiJACYTHOCTI
CTOPOHHBOTO BTPYYaHHS.

3amporoHoBaHe TporpamMHe 3a0e3MedYeHHS BiAMOBimae BciM 3asBieHUM BAT
«HoBoOym» BuMOraM, 30KpeMa Mae 3py4yHHid 1 cydacHH iHTepdeiic, Ta po3pobiieHe 3
BUKOPHUCTAHHSIM HOBITHIX XeHI-(DYHKIIIH.

l'onoBa mpaBiaiHHS L. I. IBanoB
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2.2. lIpaBuia oopmiieHHSI TEKCTY KypcoBoi / kBai(ikaniiiHoi podoTn
KypcoBi Ta kBamidikalliiiHi poOOTH TOTYIOTh 3 BHUKOPHCTaHHSM TECTOBOIO
nporecopa MS Word / OpenOffice Writer / LibreOffice Writer Ta iHIIHX.

3aranbHi BUMOTH

Posmip apkyiry — A4 (210%x297 MM), opieHTaIlisl — KHUXHA.

[Tons: miBe — 30 mm; ipaBe — 10 MM; BepxHe — 20 MM; HIDKHE — 20 MM.

Bigctynu Ta iHTepBanu AJA OCHOBHO20 mexcmy: BiacTyn (absam) — 1 cwm,
iHTepBai nepea — 0 0T, iHTepBal micisd — 0 0T, MUKPSIAKOBUM 1HTepBad — 1,5.

AOG3a1Huil BIZCTYI MOBUHEH OYTH OJJHAKOBUM BIPOJOBK YChOTO TEKCTY.

BupiBHIOBaHHS TEKCTY — IO IHUPHHI.

[BiGeenPRCY BijgcTynu Ta iHTepBaiu

Afzan TX

OTCTYMB! M MHTEPBANG \ MoNCHKEHWE Ha CTPaHWLE |

OBwwme

BelpaBHWBaHKe: [lo NesoMy Kparo e

Yposens: 3

OTcTyn

~
Cpesa: Ocm & nepsag CcTpoka: Ha:
Cnpaga: Ocm & oTcTyn v 1 £
- J
|| 3epraneHElE OTCTYMNEI

WHTepean
Mepen: ont = MEH A YCTPOHHEIA: SHEYEHHWE:
Mocne: 0y = 1,5 cTpokm v =

["] He nofiaBnaTs MHTEpEAaN MeXay 03aLEMA OANOT 0 CTANA

Obpazeu

Tabynauma. .. | |I'|0 YMONYEHHED, .. ‘ |, VOK ‘ [ OTMeHa

[Ipudt: Times New Roman 14 0T — aas ocnosnoco mexcmy, Consolas 10 ot —
ISl hppaemenmis npoepam OGe3nocepeiHb0 y TeKcTi pobotu; Consolas 8 nT — ajs
NOBHO20 NICMUHZY NPo2pam, 10 NoJlaeThes y JlogaTkax.
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ITpuknan 2.15 II0gN

Po3rsissHeMo Temnep camy QyHKIil0 06paxyBaHHS CHJI, IKi AiFOTb Ha TiJo.
BoHa npuiiMae B 1KOCTi apryMeHTIB TiJIo, [/ IKOTO 00paxOBYHOTbCA CUJIH, Ta

1oJie, CTBOpEHe IiJ yac nonepeaHbol GyHKIIil BCTaBKU.

void Insert(Star A,BHField *H)

{
if (!(stored==EMPTY))
{
LL temp_=A.Return_Star ch(core.Begin,core.End);
Total=Total.Sum(A);
BHField temp(*this,temp );
if ((H+temp.number)->number==-1)
*(H+temp.number)=temp;
(H+temp.number)->Insert(A,H);
}
else
(H+temp.number)->Insert(A,H);
}
else {if (END==0) END=1; else END=2; Total=A; stored=A;}
}

st ppaemenmis npoepam 06e3MOcepelHbO Y TEKCTI pOOOTH, a TaKOX s
MOBHOT'O JIICTUHTY MpOrpaM, 110 NmojaeTbes y JlogaTkax, MiXpsaKoBUi iHTepBai — 1.

CrpykrypHi dactuHu «3MICT», «IIEPEJIIK YMOBHUX I1O3HAYEHbDb»,
«BCTVIl», «PO3dlJI», «BUCHOBKWN», «CIIMCOK BHUKOPUCTAHUX
JOKEPEJI» He HyMepyIOThb i HOYMHAIOTh 3 HOBOI CTOPIHKM. IX 3arojoBKH CIij
PO3TalllOBYBAaTH MOCEpEeMHI psAllKa 1 APYKYyBaTU BEJIMKUMU JliTepaMu Oe3 Kpamku B
KIHI[l, He MIJIKpecIIo0UM. IHTepBall MiXK 3ar0JIOBKOM CTPYKTYPHOI YaCTHMHH 1 TEKCTOM
MTOJABOIOETHCS.

REQYENENEE Mk  CTpYKTYpHUMMH — po3JilaMd  poOOTH  HEOOXigHO
BCTaHOBITIOBATU «PO3PUB CTOPIHKMY.

':T‘;';‘Jv 'H -0
2

-

_ [naeHas Bcraeka PazmeTka CcTpaHULb Cerinkmn Pacceinkm Peuer
»__.:_: [ = ____i g.l H —1 ' -’ ,;' A v
= g 1 4= i

TutyneHan [lycras Pazphis Tabnuua | PuoyHok Kann ©uwrypel SmartArt warpamma
CTPaHWLE ™ cTpaHKUal cTpaHmuyEl i -
CTpaHuubl Tabnuukg WManocrpaunm

Po3ninu 1 migpo3Aian NOBUHHI MaTH 3arojioBKU. IIyHKTH 1 MiANYHKTH MOXYThb
MaTH 3arojoBKU. 3arojoBKH IMYyHKTIB 1 MIAMYHKTIB 3BITY CJI1J MOYWHATH 3 a03aI[HOTO
BIICTYIly 1 JpyKyBaTH MajJeHbKMMHU JiTepaMy, KpiM MepIloi BeIUuKoi, He
MIJKpecIooun, 6e3 Kpanky B KiHII.
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He nomyckaeTbes po3MililyBaTH Ha3BY PO3JLTY, IMiIPO3ALTY, a TAKOXK IMYHKTY U
MIANYHKTY B HUXKHIM YacTHHI CTOPIHKM, SIKILO Micis Hei po3MIIIEHO TUIbKH OJMH
PAIOK TEKCTY.

B En@RNY 3arooBKM pO3IUIIB Ta MiAPO3A1TIB

PO3]1I1
IIOCTAHOBKA TA TPAAULIIMHE PO3B’A3YHHA 3AZAYI N-T1J1

1.1 MaTeMaTH4YHa NOCTAaHOBKA 3aJayvi
['paBitaniiina 3aga4ya N-tin (aHri. N-body problem) 6ysia Bnepiie cpopmysiboBaHa

HbloToHOM B #Oro MOHYMeHTasIbHIM mpani «MaTeMaTWU4Hi [OYaTKU HaTypasibHOI
dinocodii», ika Bepie O6yJa BUZaHa ApykoM y 1687 porii.

Hywmepauisi cTopiHOK po6oTH

CTOpiHKM 3BITY CIHiJi HyMepyBaTH apaOChbKUMH IudpaMu, HA0JACPKYHOUYHUCH
HacKpi3HOi HyMepaillii BIPOJOBX YChOTO TeKcTy pobotu. Homep cTopiHku
MPOCTABISAIOTh  HPABOMY 6€PXHbOMY Kymi CTOPIHKM 0e3 KpalKu B KiHII.

TurynbHUN apKyll BKJIIOYAIOTh JO 3arajJbHOI HyMepallii CTOpPiHOK poOOTH.
Howmep cTopiHKM Ha TUTYJIBHOMY apKylili He IPOCTaBJISAIOTh.

Hymepauist po3aiiB, miapo3aitiB, MyHKTIB

Po3ninu, miapo3niid, MYHKTH pPoOOOTH CHiJi HyMepyBaTH apaOChbKUMU
urdpamu.

Po3ninu 3BiTY MOBUHHI MaTH MOPSIKOBY HyMepallllo B MeKaX BUKJIaJCHHS CYTI
poOOTH 1 MO3HaYaTUCS apaOChbKUMU LU paMu 0e3 Kpalnku, Hanpukiaad, 1,2, 31 1. 1.

[Tigpo3aiau MOBUMHHI MaTH MOPSJIKOBY HyMepallilo B MeKaX KOXHOTO PO3ALly.
Homep migpo3nily cKiIagaeTbcs 3 HOMepa pO3JAUTY 1 TOPSIKOBOIO HOMepa
MIIpO3ALTYy, BIJOKpeMJIeHUX Kpamkoro. Ilicis Homepa Migpo3Aidy Kpamky He
CTaBJIATh, Hanpukiad, 1.1, 1.2 1 T. A.

[IyHKTH MOBMHHI MaTH MOPSAKOBY HyMepalil0o B MeXaX KOXXHOTO pO3LLy
abo miapo3auty. Homep nyHKTY ckiagaeTbcs 3 HOMepa pPO3ALTY 1 MOPSIKOBOIO
HOMepa MyHKTYy, a0o0 3 HoMmepa po3/ily, MOPAIKOBOIO HOMepa MIApO3IuUTy Ta
MOPSAJIKOBOIO HOMepa MYHKTY, BiIOKpeMJieHuX Kparnkor. [licisi Homepa NYyHKTY
KpaIlKy, He CTaBJsTh, Hanpukian, 1.1, 1.2, a60 1.1.1, 1.1.2 1 T. 1.

Homep mianmyHKTYy ckialaeTbcss 3 HOMepa pO3JAUTY, MOPSAKOBOTO HOMepa
MiIPO3JLTy, TOPSJKOBOIO HOMepa MYHKTY 1 MOPSAJKOBOIO HOMepa IMiJIMyHKTY,
BIJIOKpeMJICHMX Kpankoro, Hanpukian, 1.1.1.1, 1.1.1.2, 1.1.1.3 i T. A.

LnrocTpamii

InrocTpanii (KpecneHHsi, pUCYHKH, Tpadiku, CXeMH, iarpamu, (HOTO3HIMKH)
CIIiJ po3MillyBaTH y poOoTI Oe3mocepeaHbO Iicis TEKCTY, J€ BOHU 3rajyrThCs
BIiepile, abo Ha HacTymHIM cTopiHii. Ha Bci umtocTpalii MatoTh OyTH MOCHIIaHHS Y
POOOTI.
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DmrocTpaliro mo3HadaroTh CIOBOM «PHcC.» 1 HyMepyloTh MOCTIAOBHO B MeKax
pO3a11y, 3a BHUHATKOM UIIOCTpallid, MHoJaHMX Yy jdojaTrkax. Homep imrocTpariii
CKIAJa€ThCcsl 3 HOMepa PO3AUIly M IOPSAKOBOTO HOMepa UIICTpallii, MK SKAMH
CTaBUThCS Kpallka, Hanpukiaa: Puc. 1.3 (Tpetd uttocTpalis nepuioro po3auny).

ImrocTpanii MoXXyTh MaTH Ha3By, SKYy pO3MIIIYIOTh Mif UIroCTpaliero. 3a
HEOOX1JHOCT1 MiJ UTIOCTpPAL€l0 PO3MINIYIOTh MOSICHIOBAJIbHI JaHi (MiAPUCYHKOBUN
TEKCT).

B EnPRYE MaaioHOK Y TeKCTl poOoTH

JlJ1s1 po306UTTA TiJN Ha IPYNIY BBOAUTBCA [OJATKOBA NPOLeypa, AKa «BCTABJSAE» Tija B
YAaCTHUHU IJIOIMHHU 3 HACTYIIHUMHU NpaBuiaMu. CrloYaTKy IJIOIUHA AIIMTHCA HA YOTUPU
«IoJisl», AKi MalTb GOpMy KBajpaTa Ta € pPiBHUMHU MiX c006010. [[ani KOXKHOMY Tiny
BCTAHOBJIIOIOTh HaJIEXKHICTh [10 SIKOICh «4BEPTi» MNpPOCTOPY, i BUKOHYETbCA (QYHKILiA
BCTaBKM. Ha mpakTuii 1je MoXXHa NIpeiICTaBUTH y BUIJIALI YOTUPbOX-JMCTKOBOTO JlepeBa,
sKe HaBeJleHO Ha puc. 1.6.

e
¥
\
N,

C
oY Qs P G we we e

-~ .
/// /%\ S~
/N

N

e

Puc. 1.6 Pob6oTa ¢yHKIIil BcTaBKM Ha MJIOIIMHI (3J1iBa)
Ta 3a JOIIOMOTO010 JiepeBa (crpana)

Dopmyan

®dopmynu noTpidbHo HabupaTu y Microsoft Equation (/yng uporo y MS Word
obupaemo MeHto BeraBka—O0bekT— Microsoft Equation 3.0).

®dopMmyni Ta piBHSHHS PO3TalIOBYIOTh Oe3MocepeHbO MICHs TEKCTY, B SIKOMY
BOHHU 3TaJlylOThCs, Mocepe/Hi cTopiHKU. HeBenuki 1 HeckiaaHi GopMynM, IO He
MaroTh CaMOCTIMHOTO 3HaUYE€HHS MOXHa PO3MIIyBaTH BCepeIuH1 TEKCTY.

dopMyau 1 PpIBHAHHSA Yy TecTi poOOTH CliJi HyMepyBaTH IOPSIKOBOIO
HyMepallielo B Mexax po3auny. Homep dopmynn abo piBHSHHS CKIAda€TbCsa 3
HOMEpa pO3JUly 1 MopsaKoBoro Homepa (opMynu abo piBHSHHS, BIJOKPEMIICHUX
KpaIrkoro, Hanpukiaj, popmyina (1.3) — Tpets hopmysa Nepuoro po3auny.

Homep dopmynu abo piBHSHHS 3a3HayaroTh Ha piBHI GOpMyJu abo piBHSIHHS B
Oy’)XKKax y KpallHbOMy MpaBoMy IojdoKeHHI. HymepyBaTu moTpiOHO Juiie Ti
dbopMyld, Ha SIKI € MOCWJAHHSA Yy TecTi poOoTH. SIKI0O HOMep He BMIILIYEThCS B
OJTHOMY pSAKY 3 (OpMYJIOI0, pPO3MIIYHTE WOro y HACTYMHOMY pPSIKY HIDKYE
dbopmynu. IIpu nepeHeceHHi GopMysid HOMEpP CTaBTe Ha PiBHI OCTAaHHLOTO PSJIKA.

[losicHeHHs1 3HayeHb CHMBOJIB 1 YHUCIOBUX KOE(QIlI€HTIB, IO BXOIATH JO
dbopMylId Yd PIBHSAHHS, CHiJi HABOAMTH Oe3mocepeaHbo MiA (GopMysaow y Tiid
MOCIIIIOBHOCTI, B IKili BOHU HaBeJieH1 Y (hopMYyJli UM PIBHSIHHI.
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3HayeHHs1 KO)KHOI'O0 CHMBOIY IOTPiOH

0 MmojiaBaTH 3 HoBoro psaka. [lepmuii

PAOOK MOYMHAaKNTE CIOBOM «aC» 0e3 ABOKpAIIKH.

B eEnPRty Dopmyia B TeKCTI poOOTH

Ha Tisio gie sivmie cuia rpasiTalnjiiHoi B3aeEMo/ii 3 60Ky iHIIMX TiJI, MATEMATUYHO IO
B3a€EMO/i}0 MOKHa ONIUCATH HACTYITHUM YUHOM:

dr

7

dt

dv,
dt

:V’

i

J#I

N
=> Gm

L5

3l

J
‘1‘.-1‘.
J i

Jie I, - KOOpAMHATa / -0ro TiJa, I, — MBUAKICTE 7 -oro Tina (M-c-1), £ -vac (c), m, - Maca

i -oro Tisa (kr), ¢ - rpaBitaniiHa crasaa (M3-kr-1-c -2).

[lepenocutu popMynu 4 piBHSHHS Ha

HACTYMHUI PSIIOK JOMYCKAEThCS TUIbKU

Ha 3HaKax BHMKOHYBaHMX oOIlepalliid, MOBTOPIOIOYM 3HAK olepalii Ha MoYaTKy
HacTynHoro psiaka. Koiau mepeHocsiTh ¢hopMyiau 4M piBHSHHS Ha 3HAKOBI omeparlii

MHOXKCHHS, 3aCTOCOBYIOTB 3HAK «*».

®opmysy Ta ii HOMep

JUISL IIbOI'O HeOOX1AHO BUKOHATH HACTYMHI Jii

1) BcTraHOBUTHU: no3uyis maoyusayii — 8.5
2) BCTaHOBUTH: no3uyiss maoyaayii — 17

Tabynauua

Mozuw Tabynawm:
8,5

BelpaBHWBaHKE

BHUPIBHIOIOTH 3a JIONIOMOI'OI TaOyJISLIi,
CM, BUPIBHIOBAHHS — TIO LIEHTPY;
CM, BUPIBHIOBAHHS — TIO TIPAaBOMY Kparo;

=

X

Mo yMonYaHuio:
1,25 M %+

w

ByayT yaaneHsl:

() no nesoMy Kpato [G no WeHTpy

(7} no npasomy Kparo]

{7) no pasaenwTento () cuepTon
3anonHTEeNb
@ 1 (HeT)

A 4

ooy

| ¥cTaHosuTb |

Yaanute

03—

S .
| | Yaanute Bee |

OK OTMeHa |

3) y IaHOMY PSIIKY HaTUCHYTH KJIaBIIITy
HaTHCHYTHU KinaBimy «Taby» 1 HaOpaTu

«Taby» 1 HaOpatu dhopmyily, MOTaM 3HOB
HOMep HopMYIIH.

Taoaumi

[udposuii maTepial, K IpaBuiIo, 0HGOPMIIOIOTh Y BUIIISAL TaOIHIIb.
TabGnuito cmig po3ramioByBaTu Oe3locepelHbO MicHs TEKCTy, y SKOMY BOHa
3rajyeTbcs BIeplle, ad0 Ha HAcTylHIM cTopiHui. Ha Bci Tabmauii MaroTh OyTH

MOCUJIaHHS B TEKCTI pOOOTH.

Tabnuiro no3HayaroTh HaMmMcoM « TaOauII» 1 HyMEPYIOTh MOCIIIIOBHO B MeXax
O3y, 3a BUHATKOM TabJullb, OJaHUX y AojaaTkax. HoMep Tabaulll ckiaagaeTbes 3
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HOMEpa pO3JLTy M MOpSAIKOBOro HOMepa TaOJHIll, MiK SKUMH CTaBUTHCS Kparlka,
Hanpukiaa: Tadmuug 2.1 (mepina Tabiuis Ipyroro po3aiiy).

Tabnuusg mMoxe MaTu HasBy, SKy JAPYKYIOTh MallUMHU JiiTepamu (KpiM MepIioi
BEJIMKO1) 1 BMIIIYIOTh HaJ Tabuuiero. HazBa Mae OyTu cTUCIIONO 1 BigoOpa)aTH 3MiCT
TaOJIULIL.

B EnPRPN Ta0nuis B TeKCTI poOoTH

Yac BUKOHaAHHS /IJ1s1 KOHKPETHOI KiJIbKOCTI TiJ1 HaBeZieHO y Ta6.1. 2.1.

Tabauys 2.1
[lopiBHAZIbHMY aHAJIi3 Yacy po3B’s3yBaHHd 3a/a4i N-Tia
KinbKicTb Tin ba3oBuii BapiaHT, € SR I ST ]

PK4, c
100 0,533 2,804
1000 12,82 71,92
2000 27,96 151,45
5000 78,32 3915

[Ipu nepeHoci YacTUHU TaOJUIIl Ha 1HILY CTOPIHKY cioBo «Tabauusy 1 ii Homep
BKa3ylOTh OJHMH pa3 cCIpaBa HaJ IMEPIIO0 YaCTHHOI TaONHMIN, HaJ I1HIIMMH
JacTUHAMM MUIINYTh «IIpo/IoBKeHHS TaOMuID» 13 3a3HaYE€HHSIM HOMepa BiAMOBIIHOI
Tabauil, Hanpukiaaa: «IIpogoBxenHs Tabauii 1.2y.

biok-cxema i nceBaokox

Po3pobieHi 1 peatizoBaHi Ipy BUKOHAHHI KBadidiKalliiiHOI poOOTH aJrOpUTMHU
HEO0OX1/THO OIKCATH 3a JOMOMOI'0I0 0J0K-CXeMHU a00 MCEeBIOKOTY.

Anzopumm — e BU3HAY€HA TMOCIIJOBHICTh A1 JIJISl pO3B’S3aHHSI MOCTaBJICHOT
3a/1adl 3a CKIHYEHY KUIbKICTh KpokiB. Croco0aMu NpeAcTaBiICHHS aJIrOpPUTMY €:
CIIOBECHH OMHC, OJ0K-CXeMa, MCEBIOKO/I.

bnok-cxema — rpadiuyHe 300paykeHHS aNrOpUTMY, B SKOMY OKpeMi HOTro KpOKHU
300pakyrOThCsl Y BUIJISA1 OJI0KIB pi3HOT popMHU, 1110 3’€AHAHI MK COOOI0 CTPLIKAMH,
BKa3ylOUM IMOCHIAOBHICTh Jil. [Ilces0oko0 — cucteMa IIO3Ha4YCeHb 1 IIpaBuUll,
npu3HaueHa g OJHOTHUITHOTO 3amucy ajaropuTMiB. llceBmokoa 3aiiMae TpOMiKHE
Miclle MDK  HOpUPOJHUMU 1  (GopMalbHUMHU  QJITOPUTMIYHHUMHM  MOBaMH,
BUKOPHCTOBYIOUM KIIOYOBI CJIOBa MOB IIpOrpaMyBaHHS, aje OITyCKalouu OKpeMi
MoApoOuIIl Ta cielUpIYHUN CUHTaKCHC.

DyHKIIOHAJbHI 0JI0KH 0JIOK-CXeM

HasBa cumBomy i

i ; Omuc
foro rpadiune 300pakeHHS

Ilouamox/kineus

( ) bnoku nmoyaTky abo KiHIS alIrOpUTMY
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Beeoenns/eueedennsn oanux

A

Biioku BBeeHHS a00 BUBEIEHHS TaHUX

Ilpouec (onepauis)

BukoHaHHA 00YUCITIOBAIIBHUX [iii 200
MOCIITOBHOCTI i, K1 3MiHIOIOTh 3HaUEHHS, PopMy
Ipe/ICTaBICHHS a00 PO3MIIICHHS JaHUX

Ymoea (po3zzanyscenna)

Bu6ip HanpsMKy BUKOHAHHSI aJITOPUTMY 3aJICKHO
BiJl yMOBH

Houamox yukiy 3 napamempom

OpraHnizailisi HUKJIIYHOT KOHCTPYKIIIi 3 BiIOMOIO
KUIBKICTIO iTepalliii (IOBTOPEHb)

Ilionpozpama 3BEpHEHHS JI0 JOTIOMIKHHUX aJTOPUTMIB (OIHUC
SIKUX MO/IaHO OKPEMO), CAaMOCTIHHUX MOJYIIB,
610:110TeYHHX MiAIporpam
/Jlpyk (0oxkymenm)
BuBija pe3ynbTaTiB Ha ApyK
-

e Lok cxema

[ToyaTok

c:=(a+b)/2

x:=(a+b)/2

' |e

Kinennb
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ITpuknan 2.21 PUESSQOK

Anzopumm BetterGaussElimination(A[1..n,1..n], b[1..n])

// Peanidye MeTo BukitoueHHs ['aycca 3 BU6OpOM Belydyoro ejeMeHTa

// BXijgHi gaHi: Matpuusa A[1l..n,1..n] iBektop b[1l..n]

// BuxigHi gani: EkBiBaJieHTHa BepXHbOTPUKyTHa MaTpuusa A[l..n,1..n+1].
// 3HavyeHHd y N+1 CTOBMYUKY Bi/[MOBi/]Jal0Th BiIbHUM YJieHaM
L HOBOI CUCTEMU

l:for 1 < 1 to n do

2: A[i,n+1] < b[1]

3:for 1 —« 1 to n-1 do

4: pivotrow <« 1

5: for j < 1i+1 to n do

6: if |A[j,1]1| > |A[pivotrow,i]]|

Z: pivotrow < j

8: for kR — 1 to n+1 do

9: swap(A[i,R] , A[pivotrow,R])

10: for j <« 1i+1 to n do

4 [ temp «— A[j,1] / A[1,1]

12: for R — 1 to n+l1 do

13: A[J,R] <« A[J,R] - A[1,R] * temp
IHocnnanua

[TocunaHHS y TeKCTi poOOTH Ha IKepesa Cijl 3a3HadaTh MOPSAKOBUM HOMEPOM
3a MepelikoM IOCHJIaHb, BUIIICHUM JBOMa KBaJpaTHUMH JYKKaMHU.

[Ipy mocunaHHAX Ha pO3JAUIM, MAPO3JALIM, IYHKTH, UIFOCTpallii, TaOuIll,
dbopMyH, piBHIHHS, JOJATKH 3a3HAaYal0Th X HOMEPH.

B e @WPA [[ocuiaHHs Y TEKCTI poOOTH

...y po6oTax [1-7] HaBeJleHO ...

... IK 3a3Ha4eHO y [4] ...

..y po3aini4 ...

... BimoBigHO 70 2.3.4 ...

...Hapuc. 1.3 ...

...y TabJ. 3.2 ... abo (guB. Tab. 3.2)
... 3a popmyuioro (3.1) ...

...y piBHaHHAX (1.7) - (1.9) ...

..y ionaTtky b ...
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PO3ALI 3. IPOLEAYPA JOIIYCKY TA IIAI'OTOBKA TOKYMEHTIB
0 3AXNCTY KBAJI®IKAIIMHOI POBOTHU

3.1 Ilpoueaypa aonycKy CTyAeHTa 0 3aXHCTY

3aBepiieHa KBamidikalliiiHa poOoTa MOBHMHHAa OyTH PO3TJsSHYyTa Ha 3acijaHHI
kadeapu He Ii3HIIIE, HDK 3a Tpu TWxkHI go 3axucty y EK. Taky mnpouenypy
MOTIEPEIHBOTO PO3TIISAY M OOTOBOpEHHS POOOTH HAa3MBAIOTh MOMEPETHIM 3aXUCTOM
(abo mepen3axucTom).

Ha mepen3axucT CTyIeHT TIOBUHEH TMIArOTYBaTH pO3APYKOBAHMM TEKCT
KBadiikaliiiHOI poOOTH, a TaKOXX JIONOBIJIb 1 MYJbTUMEIINHY Mpe3eHTallllo, SKi
PO3KPHUBAIOTh OCHOBHUM 3MIiCT poOOTH.

3a pesynbTaTaMd OOTOBOpPEHHS POOOTH BUHOCUTHLCS pillleHHA Kadeapu Mpo
MOJKJIMBICTh JIOMYCKY CTYJIeHTa JI0 3aXUCTY.

3.2 IlakeT CynpoBiTHUX JOKYMEHTIB HA 3aXHCT KBaJi(ikauiiHoi podoTn
Ha 3axuct poGotm y EK cryaeHTy HeoOXiqHO MaTH Taki MaTepiad 1
JIOKYMEHTH:
1) 3aBepiieHy 1 MpoOIIUTY KBadidiKaliiiHy poOOTy y meepoiit nanimypui, 3aBipeHy
MiJIMcaMy Ha TUTYJIbHOMY JUcTi (JlogaTok A);

SIOLIRELN [eva pooomu, HAyKOGUUL KEPIGHUK | peyeH3enm, Kl Ha80O0SMbCsl
HA MUMYIbHOM) ApKYWi pooomu, NOBUHHI MOYHO GIONOBIOAMU 3A3HAYEHUM ¥
8IONOBIOHOMY HAKA3L YHIGEpCUmMent).

2) eNeKTpOHHHMI BapiaHT KBamidikaiiiiHoi pobotu (y ¢opmarax docx Tta pdf),
PO3pOOJICHHI MporpaMHUid MPOIYKT (Mporpamy, BUKOHYBaHUW exe-(ailil Ta 1HII1
HEOOX1/IHI KOMIIOHEHTH Il KOMIUIALIL 1 3allyCKy IIporpamMu) Ta MyJIbTUMEIIAHY
npe3eHTalio (y oqHomy 3 ¢popmartiB ppt, pptx abo pdf) na CD-gucky;

3) BIATYK KepiBHUKa, 3aBipeHuH mianucom ([lomarok b);

4) BIATYK pelieH3eHTa, 3aBipenuit mianucoM (Jlogatok B);

5) 3aBnaHHg Ha KBajdidikaliiHy poOOTy, 3aBipeHl MiJMUCOM CTyJeHTa 1 KepiBHHKa
(Hdonatok I');

6) 3adBy MpO 3aTBEPKCHHS TeMH KBalli(ikailiiiHOi poOOTH, 3aBipeHy MiAnrcamMmu
CTyJIeHTa, KepiBHUKa 1 3aBiayrouoro kadenporo ([logatok JI);

7) 3asiBy 3100yBaya Mpo 3rojly Ha MepeBipKy TEKCTy poOOTH Ha HAsIBHICTh TEKCTOBUX
3a03M4eHb 1 MPOo 3rojy Ha 30epekeHHs poOOTH B perno3uTapii YHIBEpCUTETY Ta
PO BIJCYTHICTh Y poOOTI 3all03UYeHb 13 Ipallb IHIIUX aBTOPIB O3 BIIMOBIIHUX
nocwianb (Jlogatok €);

8) BUCHOBOK Kadeapu Npo MepeBipKy KBalidikailiiiHOi poOOTH Ha HasBHICTh
TEKCTOBHX 3all03M4YeHb Ha OCHOBI MEPEBIPKH B €JIEKTPOHHIN CUCTEM1 BUSIBICHHS
301T1B/10€HTUIHOCTI/CX0KOCTI;

9) 3aJ1IKOBY KHUXKKY.

BIOIR Y 3aIKOGIH KHUJICYL MAlomes Oymu 6UCMAs/ieHl 8Cl 3da1iKu md
eK3aMeHU 3 NIONUCAMU, d MAKOIIC NeYAmKa OUPEeKYii 8 KIHYL KOAHCHO20 cemecmpy.
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3.3 lorpumaHHs aKkageMi4HOI J00pO4eCHOCTI

BukopucTtaHHs Tpailb 1HIIMX aBTOPIB MOXKJIWBE JUINE IUISXOM IMTyBaHHS,
nepedpazyBanHs abo y3araabHEHHS

Po6oTy, aBTOp SIKO1 JOMYCTHUBCS IUIariaTy (IOCIIBHOTO 3allo3UyYeHHS YY)KOTO
TeKCTy 0e3 MOoCHIaHHS Ha JKepesio), He OMyCKaloTh J0 3aXHUCTY.

[lepeBipka Ha HasBHICTb TEKCTOBHMX 3allO3WYeHb Yy KBalli(iKallliHUX poOoTax
37100yBayiB MPOBOJIUTHCS B OHJIAMH-CEpBICI BUSBJICHHS 30IriB / 1JIGHTHUYHOCTI /
cxoxocti UniCheck (mani — UniCheck).

BucHoBOK 1mpo BiJICYTHICTh IIariaty B po6oTi Ha ocHoBI 3BiTY UniCheck rorye
Kadempa.

3100yBay Mae IpaBo Ha MpoOHY nepeBipky podotu B UniCheck.

KinneBuil TepMiH IepeBipkU Mae OyTH He I3Hillle HDK 3a JiBa THXKHI JO JaTH
3aXUCTY.

[lepeBipsitoTh TOBHY BepCil0 MHUCbMOBOI POOOTH (BKJIOYHO 3 TUTYJIBHOIO
CTOPIHKOIO 1 CIIMCKOM BUKOPHUCTaHUX JIKEpels) KpiM JOJaTKiB. Y JOJaTKU JOIIJIbHO
BUHECTH JIOIOMDKHMM  Martepiall, MOTpIOHMH  JJ1 TOBHOTH  CHPUHHATTS
KBai(ikaliiiHOi poOOTH: peajbHI JOKYMEHTH MiANPUEMCTBA; PEKJIaMHI MaTepiaiu;
MIPOMIKHI MaTeMaTH4YHI JOBeJeHHS, (HOpMYJH, PO3paxyHKH; TaOJHUIll JOMOMIXKHHUX
YHCIOBUX JAaHUX; IHCTPYKIIil, METOJUKH, OMUC aJITOPUTMIB 1 IPOTPaMHOT0 KOAY, IO
po3pobJieHi B Mpolecl BHMKOHAaHHS  KBalidikaliiHoi poOOTH;  LIrOCTpallii
JIOTIOMI>XKHOTO XapakTepy.
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PO3/ILI 4. PEKOMEHJIALII 110 MIATOTOBII JONOBIAI TA
MYJbTUMEIIITHOI MPE3EHTAIIT HA 3AXHCT KBAJTI®IKAIIITHOT
POBOTH

[IyOmiyHMil 3axUCT € 3aBepllaJIbHUM €TalloM BHMKOHAHHS KBallidikalriiHoi
poboTH, sSKUi BiOyBaeThbcs Ha BiAKpUTOMY 3acimaHHl EK 3 muranp arecrarii
3100yBayiB BUIIOi OCBITH y BIJIOBIIHOCTI JIO 3aTBEPAKEHOI'0 PO3KIIALTY.

BaxnuBo He nuine mpoBecTH TIAUMOOKE W PI3HOCTOPOHHE OCTIKEHHS 3a
o0paHOI0 TeMOo, aje i BMITH aJleKBaTHO Ta TPaMOTHO TMpEJCTaBUTH OTpHUMaHi
pe3ynbTaT. JJis TpOXOKEHHS TPOIEIypH 3aXHCTy CTYACHT TOTY€E JOMOBIAb O
TeMmi kBamidikaiiiHoi poOOTH Ta UTIOCTpaTUBHUIN MaTepiai. Y JOMOBiAI HEOOXiTHO
KOPOTKO 1 3pO3yMiJO0 BHUKJIAcTH OCHOBHHHM 3MicT KBajidiKaliiiHOi poOOTH.
LmtocTpatuBHUI MaTepian oQOpMITIOIOTh y BUTIIAAI MyJIbTUMEIINHOI Mpe3eHTallii, a
pyU HEOOXITHOCTI JIOAaTKOBO TOTYIOTh 1 PO3JAaTKOBUM Martepian (KOMILJIEKT
MaTepiaiB Ha Jiuctax ¢popMaty A4, po3MHOKEHUH 1Jisi KoskHoro wieHa EK).

KoxHOMy CTyJieHTy Ha JOIOBiJb IO KBadidiKaliiHOi poOOTI BIJIBOJUTHCS
10 xBUIKH, 1O MaricTepchbkii po6oTi — 15 xBwimH. Ilicis 3aBepliieHHsI AOIOBiji
yrenn EK 3amaroTh 3amuTaHHA 10 poOOTi, Ha SKi CTyJEHT TOBHHEH JaTh
0oOIpyHTOBaHI BiIOBI/II.

[Ticns 3aBepilieHHs] MPOIETYypH 3aXUCTy MPOBOAUTHCSA 3aKpUTa Hapaja 4ICHIB
EK, Ha siKiii 00roBOprOIOThCS pe3yJIbTaTH 3aXUCTy KBadidiKaliiHUX poOIT, KOKHOMY
CTYJIEHTY BUCTaBIIIE€THCS MIJCYMKOBa OILlIHKa (KpUTepii OLIHKK POOIT HAaBEACHO Y
Tabu. 1) 1 npuiiMaeTbes pillleHHsT MPO MPUCBOEHHS KBalidikailii 3a CIeliaJbHICTIO
126 «IndopmalliiiHi CUCTeMHM Ta TEXHOJIOTI» Ta BHMJAady JUIIOMa Jep>KaBHOIO
3paskKa.

4.1 IlinroToBKa 1oMOBIAl

3axuct kBadidikaiiiiHoi poOOTH MOYMHAETHCS 3 JOIMOBIAI CTYJIEHTa 3a TEMOIO
po6oTH. 3MICT JOMNOBIJI IMOBUHEH IMOBHICTIO PO3KPUBATH 3MICT KBallidikamiiHoi
pobotu. BpaxoByrouum Te, 10 3a BHM3HAYEHUH 4Yac HEOOXIJIHO 3MICTOBHO Ta
3p0o3yMiio, 1 B TOM 3K€ 4Yac KOPOTKO 1 KOMIIAKTHO PO3MOBICTH MPO OCHOBHI
MOJIOKEHHSI pOOOTH, PEKOMEHIYEThbCSl TEKCT JOMOBiJl JETaJbHO IMpOJyMaTH 1
HamucaTd Ha namnepi. BucTynm BapTo BHBYMTH, BiJIpeleTUPYBaTH Ta Y3TOJUTU 3
MatepiajioM, SKUH MpeACTaBICHO Y MYJbTUMEIIMHIN Mpe3eHTallii.

e YEnENEE /[omoBiab JOPEYHO MOYMHATH 31 CIIiB:

Llanosuuti 1onose ma wienu exk3aMeHayitiHOl KOMICII 3 NUMAHb amecmayii
3000y8auie euwjoi oceimu, Bawiii y8azi npononyemucs xeanigikayiiina poooma Ha
memy «Egexmueni memoou po3ze’sasysanus 3aoaui N-miny, HAYKOGUL KepPiGHUK
KaHO. iz.-mam. Hayx, ooy. boeamupwvos O. Q.

JloTIoBiIb 3a3BHYall CKIAMAETHCS 3 TPHOX YaCTHH.

VY nmepmiiid YacTMHI HaBOJUTHCA MOCTAaHOBKAa MpobiieMu (3amadi), sKa
PO3MIISIAEThCS, Ta 11 aKTyallbHICTh. Jlai 4iTko opMyIIIoeThes MeTa KBajidikaliiiHoi
po6OTH 1 3aAa4i, IKi HEOOX1JHO OYJIO BUPILIUTHU JIs ii JOCSATHEHHS.

VY npyriii yacTuHI JomoBiJAlI Oe3 3aiBoi JeTraiizallli BUKJIAJAlOThCS IUISIXH,
CrocoOu 1 MeTo/IM PO3B’SI3aHHS MOCTABIICHOI TPoOJIeMU (3adaui).
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B ocraHHili 4YacTUHI MpPEACTaBISIOTHLCS NPAKTUYHI pe3yJabTaTd pPOOOTH
(IeMoHcTpallisi po3pobIIeHOT TPOrpamMu).

Y BHCHOBKY JIOTIOBIiJli MEepepaxoBYIOThCSI OCHOBHI pe3yJjbTaTH, OTpUMaHI MpHU
BUKOHAHHI KBaliQiKaliiHOI poOOTH, PO3KPUBAETHCSA 11 IMpaKTHYHA 3HAYHUMICTb.
BapTo 3poOuTH aKkIieHT Ha pe3yibTaTax, SKi OTpUMaHi CTYJCHTOM CaMOCTIHHO.

Jlo KOXHO1 YacTHHU JIOIOBIJII HEOOXIJHO MpeJCTaBUTH HAOYHUN Martepiall
(popmynu, rpadiku, cxemu, TaOJMI[ TOIIO), AKI MOSCHIOIOTh, LIIOCTPYIOTh abo
MiATBEPKYIOTh TE3W BUCTYITY.

4.2 IliaroToBKAa MYJIbTUMEAIHHOT Mpe3eHTalil

MynbTuMeIiHa Tpe3eHTaliss — JAOKYMEHT, SIKHd MOKe MICTUTH TEeKCT,
dbotorpadii, MadlOHKH, Alarpamu, Ipadiku, 3ByK, BigeodparMeHTH W aHIMallilo, Ta
MIpU3HAYCHMH ISl IpeicTaBIeHHs 1HpopMallii y 3py4dHiil ¢hopmi.

[Ipu oMYy CIIiJT 3ayBaXKUTH, 110 HPE3CHMAYis quuie 00nomMazae 0onogioauy,
aje He 3aMIHIOE CamMy 00Nn0eiob.

MynbTUMEIIAHY Mpe3eHTallll0 HeoOXiTHO MIArOTyBaTH B OJHOMY 3 (dopMaTiB
ppt, pptx a6o pdf.

4.2.1 CTtpykrypa Ta 00’°€M MyJbTUMEAIiiHOT Mpe3eHTaIil

MynbTuMeiiHa Tpe3eHTallis KBadipiKaliiHol (JUIUIOMHOT, MaricTepchbKoi)
pobOTH — 1Ie KOPOTKe BHKJIaJeHHs 1H(opMallii mo 3MicTy KBamidikaliiHoi poOoTH,
sIK€ CIYTye JJIsl HAOYHOCTI 1 OOIPYHTOBAHOCTI MaTepiaiy, 1110 BAHOCUThCS Ha 3aXMCT.

[IpesenTanis kBaimidikaliiiHoi poOOTH MOBHMHHA OyTH IpejacTaBiIeHa TaKuM
YUHOM, 1100 3MICT IPOBEJACHOr0 JOCIII)KCHHSI OYB 3p03yMUIMK HaBITh JIFOAMHI, sSKa
He Mae Oe3mocepeJHbOTO BIJHOIIICHHS JI0 JIaHOi MpeaMeTHoi obnacti. [le mae 3mory
32 KOPOTKUW MPOMIKOK 4acy BHUKHYTH Y CYTh JOCIIX)KYBaHOT POOJIEMH Ta OLIHUTH
il 0coOIMBOCTI.

O06’eM mpe3eHTallli po3paxoBYIOTh 13 CHIBBIIHOLICHHS 1 ciaijg — 1-2 XBUIUHI
TIOTIOBI/II.

CTpykTypa npe3eHrailii Mae OyTH HaCTyITHOIO:
— TUTYJbHUM JHCT (1 craiin);
— BCTyIHa YyacTuHa (2-3 ciaian);
— 1H(hopMalliiiHi clailii, 110 PO3KPUBAIOTH OCHOBHUI 3MicT pobotu (10-15 cnaiiaiB);
— pe3yiabTaT poOOTH 1 BUCHOBKHU (1-2 crnaiian);
— 3aBeplIaiibHUM craiy (1 ciaiin).

Ha TtutynbHOMY ciiaiijii BKa3yloThCS:
— MIOBHA Ha3Ba YHIBEPCUTETY, IHCTUTYTY ((haKyJbTeTy) Ta BUILYCKOBOI Kadeapu;
— TeMa KBalliikaiiiiHoi poOoTH;
— Mpi3BUIIE, iIM S Ta 10 OaTHKOBI1 JOMOBia4ya, HAIPSAM IATOTOBKH 1 Ipyna;
— Mpi3BHIlE, IM’ Ta MO 6aThbKOBI HAyKOBOI'O KEpiBHHMKA, BUCHHH CTYIIHb 1 3BaHHS,
nocaja.
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B EN Y TuTy IbHUN clalij] mpe3eHTallil

YepKacbKnit HaLioHaNbHWUI YHiBepcUTeT imeHi boraaHa XmenbHULbKOro
HaBuyanbHO-HayKoBWUI iIHCTUTYT iHPOPMaLLIMHWUX Ta OCBITHIX TEXHO/OTIN

Kadeapa npuknagHoi matematuku Ta iHGopmMmaTUKM

E®EKTUBHI METOAU PO3B’A3YBAHHA 3AAAUI N-TIN

BuKoHas:

CTy4eHT 4 kypcy, rpynu ICT4
cneuianbHOCTI

126 IHdopmauiiHi cuctemm Ta TexHonorii

MeTpeHko MeTtpo MNMeTpoBuy

HayKoBui1 KepiBHUK:
KaHA. ¢i3.-maT. HayK, AOLEHT

boratupbos OneKkcaHap Onerosuy

Cnaiilu BCTYIHOI 4YacTMHM MalTh MICTUTH Taky iHdopMallilo: 3arajibHa
IIOCTaHOBKa IpoOJieMM, aKTyaldbHICTb TEMH, MeTa 1 3aBjJaHHS pPoOOTH, 00’€KT Ta
peaMeT JTOCIIKSHHS.

[Hdbopmaliiiini claiay UIFOCTPYIOTh 3MICT YCHOI JOIMOBIAI CTYJIEHTa 1 MOXYTb
MICTUTH rpadiky 1 JiarpaMu, HeoOXiH1 TEeKCTOBI, TAOJIMYHI ¥ 1HII MaTepiau.

Ha cnaiinax 3 pesynbpTatamMu poOOTH HaBOJATh OCHOBHI BUCHOBKH TPOBEICHOTO
JochipkeHHs: (Ti, SIKI 3a3HayeHl Yy TeKcTi KBamidikamiiiHoi poOoTH). SKmio
pe3yabTaTh JOCIKEHHS 3a TeMoro KBamidikaiiiiHoi poboTu Oyiau omyOiKoBaHi y
Marepiajax KoH(epeHIIi 4Yu HayKoBHX JKypHajgax a0o MaroTh IpaKTHYHE
BIIPOBA)KCHHS, 1110 MiATBEPXKEHO BIAMOBIJIHUM aKTOM, TOJl Ill BIJIOMOCTI CIij
HaBECTH Ha OKPEeMOMY CIIaii/Ii Mpe3eHTaIlii.

3aBepIIagbHUN ClIalil MICTHTh MOJAKY 3a yBary.

4.2.2 Ctuab i opopmiieHHs caaiaiB mpe3eHTaLil
ITapameTtpu caaiiniB

Po3mip cnaiiniB — ekpan 4:3 (25,4x19,05 cm).
OpienTaliisi — aibOOMHa.

e WIEneEd /11 Toro, 1mo0 BCTaHOBHTH IapaMeTpH Claiiay vy
MS PowerPoint Heo6XiIHO BUKOHATH HACTYIIHI Jii:

1) BuOpatu MeHto «Jlu3aitH» Ta BUKIMKATH BikHO «[lapameTpu cTOpiHKIY;
2) BctaHoBUTH: Poszmip caainioie — Exkpan (4:3), Opiemmayis. Cnaiiou —
aJIbOOMHa;
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lNapaMeTpu CTpaHHUH s
I

[Easmep cnainos: ] OpUEHTaLMA | ——
Srpar (4:3) v Cnaigel I
LLMpHHa: A () kHvwRHaR | OtMeHa |
25,4 B m - (@) anbBomHanA

BhicoTa:
= 3aMETKM, BblOEYM W CTPYKTYPa

19,05 4 om N @

(@) KHHHEA
HyMepoBaTe cnaiiakl C: A =
= () ansboMHan

1 >

Hymepauis ciaiiais

Cnaiiid y mnpe3eHTalli ciiji HyMepyBaTH apaOChKUMU LHU(pamMyd y IMPaBOMY
HIDKHbOMY KYyTKy. Ilpu Hymepallii BapTo BKa3yBaTH IOpsA 1 3arajbHy KiJIbKICTh
CJaiiIiB y mpe3eHTalli (Hanpukuaa: 2/23 — npyruil cnaiy i3 23, 3/23 — Tpetiid cnaiin
1323 11.0.).

CrpykTrypa cnaiay

KoxeH cnaiifi, K 1 Bcs Mpe3eHTallis B IJIOMY, TOBUHEH MaTH CBOIO CTPYKTYpY.
JlominbpHO, 1100 cllaiiii Majdu CBI KOPOTKHM 3arojoBOK, SKMH BijgoOpaxkae a0o
MOSICHIOE HOT0 3MICT (3aroJIOBKH CJIaid/1iB MOXKYTh [TOBTOPIOBATHCS ).

I'padpiynuii 1 TEKCTOBUM MaTepiadud pO3MILIYIOTbCS Ha cilaijgax Tak, 1100
JBOPYY 1 IPaBOPYY BiJl Kparo cllaiijia 3aJIMIIaIoCcs YUCTE MoJie IUPUHOI0 HEe MEHIIe
0,5 cMm.

JIn3aiin ciaaiigiB

BaxnuBuM eneMeHTOM JIpyroro miaHy € (oH craiily, SIKHd BHU3HA4Ya€ CTHIIb
Bciel nmpe3eHTallli. Bin Mae mijikpeciitoBaTd HaBejeHY 1H(opMallito, aje He 3aBakaTH
ii cnpuiiHaTTIO. BukopucTtaHHs pi3HUX (OHIB Ha claijgax y paMKax OJHI€q
IIpe3eHTallli He CTBOPIOE BIIUYTTS €IHOCTI Ta 3B’S3HOCTI MpeJcTaBieHoi iHpopmariii.
Tomy OaxkaHO BUPOOWTH 3arajbHHM JM3aH Claldy, SKUM BUKOPHUCTOBYBATH SIK
11a0bJIo0H.

Po3pobky mabaoHy ciaiily Ho4MHarTh 3 BUOOPY JBOX OCHOBHHUX KOJIbOPIB, SIK1
BUKOPHCTOBYIOThCSL sl (OHY Ta 3BUYaHOTO TekcTy. llpm BuOGOpi OCHOBHHX
KOJIbOPIB Tpe3eHTallii CIiJ JOTPUMYBaTH IBOX KJIIOYOBHX MPHUHIIMINIB: MPUHIUITY
€IHOCTI — 11100 Bech ciaiij] OyB B OJHIM KOJIpHii raMi i cipuilMaBcsl FTapMOHIMHO, Ta
INPUHIKIY KOHTPACTHOCTI — IMOO KoJip TeKCTy 1 ¢oHy OyJd KOHTPACTHUMH 1
pO3pi3HIMCS MiX coboro. TpamuuiiHuM BuOOpoM Ipu oGOpPMIICHHI ClaliB €
CBITJIMM POH 1 TEMHHUI KOJIIp ISl TEKCTY.

TexcToBi (hpparMeHTH B Ipe3eHTAIIT

Tekcr y npe3eHTalrii Mae OyTH IIPOCTUM 1 JaKOHIYHUM. He ciif po3milryBaTy Ha
claiiii JOCHiBHO Bce, 10 Oyjae cka3zaHo y JomoBifil. JIoOBXKHHY pedeHb HEOOX1JTHO
MaKCHUMaJIbHO CKOPOTUTH. /{7151 1IbOro BapTO BIJIMOBHUTHUCS BiJl BBIIHMX KOHCTPYKIIii,
CKJIQJHUX TpaMaTMYHMX OOepTiB Ta MIHIMI3yBaTH KiJIbKICTh IPHUCIIBHUKIB 1
MIPUKMETHHKIB.

TekcT Ha cnaiilax BHUPIBHIOIOTH HO JBOMY Kpai, 1l CIPUSE CIPUUHSATTIO
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iHdopMarii.

BaxxnuBe 3HaueHHsa Mae BUOIp 1ipudTy sl TeKCTOBO1 iHGopMaltii ciaiay. s
KOM(OPTHOCTI CHPUKHSTTS PEKOMEHAYIOTh BUKOPUCTOBYBAaTH TI'POTECKOBI MIpUDTH
(Sans Serif Fonts) 6e3 3acidok, Hanpukiaa, Arial, Impact, Verdana, Tahoma, Colibri
Ta 1HIII.

Posmip mpudty 3amexuTh Bil (GOHY MNpe3eHTalli, po3Mipy IpUMIIICHHS,
BIIJIAJICHOCTI ayaMTOpli BiJi €KpaHy Ta BHKOPHUCTOBYBAaHOIO MPOSKIIMHOIO
ob6nanHanHs. lpudT Mae OyTH TOCUTHh KPYIHUM, 11100 Ha claii po3MillyBajocs Bif
10 no 18 psankiB Tekcty (ontumanbHO 12-14 psakiB). i HbOro peKOMEHAYEThCS
BUKOPHCTOBYBATH po3Mip mpudty 22-24 nrt.

[IyHKTHM TiepedikiB Ta CIUCKIB IIOBMHHI OyTH MaKCHMaJIbHO KOPOTKHUMH
¢dpazamu (1-2 psiaku Ha dpa3sy).

Ry Caiin npe3eHTalii

O6uncneHHA pe3ynbTyoUoi cUIN y anroputmi bapHca-Xarta

DyHKLia obuMCNeHHA pe3ynbTylouol CHUM, AKa L€ Ha TiO MICTUTb TaKi KPOKM:
* 0BYMCUMTH BigHOWEHHSA AjaroHani nona Ao BiAcTaHi Big Tina A0 LeHTpa Mac Lboro nons o
* NOPIBHATU OTPMMaHE BiJHOLLEHHS 3 rO/IOBHOK KOHCTAHTOM anropuTmy &: Cllany
AKWo BigHOWeHHA binblue 3a &, To po3rnagaTv BCi Tina BcepeuHi Nons, AK O4He Tino, Ta

3aroJoBOK

0BYMCAUTH CUAY 338 LONOMOTOIO LIEHTPa Mac nons;
6 iHWoMy sunadKy peKypcMBHO BUKAMKaTK AaHy QYHKLUiO 418 KOXHOro 3 Nignonis gaHoro
nona.

st - ol I ¥ o Hywmepariis
’ ClaimiB

PoboTa dyHKUii 0BuMcneHHa cun, AKi 4iloTb Ha Tino

EdexTuBHI meTogu po3s’AsyBaHHA 3agaul N-Tin 2/20

I'padiuni 00’exkTH B Mpe3eHTanii Ta aHiMaIist

ImrocTpanii, sk mpaBuiio, JOIOMararwTh OUIbII €(PEeKTUBHO PO3KPHUTH HaBeJCHI
KOHIIeNI[li Ta iJei, HDK iX TEeKCTOBUW omuc. AJlle He BapTO HAaBOJMTH Ha Claial
UTroCTpallii, IKi He HeCYTh 3MICTOBOI'O HaBaHTaXKEHHS 1 HEe MOB’s3aHi 0e31ocepeIHbO
3 TEKCTOM CIaify.

VY npeseHTanii ciiJi BAKOPUCTOBYBATH TpadidHi 300pakKeHHS BHUCOKOI SIKOCTI,
000B’3KOBO 30epiraroyu Mpomnopiiii MaarOHKY.
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P opmMar pMCYHKa X

— R
LgeTa unuHm | Pasmep | MonoweHue ! PuCyHOK I [ Beb '

P&sMep W NOBOpOT

BbICOTE! 10,65 = WMpMHE! 14,29m =
noBopoT!

MacwTah

no BelCOTE: 53 % no wupuHe: 53 %

At
—/

|V coxpaHuTe NponopLK
[¥] oTHOCMTEREHD McxoaHOTD pasMepa

WMcxoaHeli pasmMep

BbICOTa: 19,93 om WHPHHE: 26,6 M

[Tpu po3MileHH1 Ha Claiilli TeKCTy 1 rpadiyHUX 00’ €KTIB CIijl
BpaxoBYBaTH, IO IPH MEperyIsiIOBOMY YMUTaHHI iHMopMallis CIpuiMaeThCcs 3JiBa
HaIlpaBo 1 3BepXy BHU3 — BIJANOBIIHO J0 pyXy oka. ToMy HaiiBaxiuBiIla iHpOopMallis
Ma€ po3MIIIyBaTUCs 3BEpXY JIiBOPYY.

He BapTo 310BXHBaTu edekTamu aHiMmallii. OCHOBHA ii pojib y Mpe3eHTallisX —
1Ie BUPIIICHHS MUTAaHHS J03yBaHHs 1H(opMallii. AHIMYIOUYH 00’€KT y Ipe3eHTallii,
BapTO IMaM’STaTH, 110 OyJb-IKUH pyXoMH 00’€KT 3HMKY€E COPUUHATTS, BiBOIIKAE 1
nopyIye AMHaMiKy yBaru. B iHdopMaIliiHuX ciaigax J0MycKaeThbCcsl BUKOPUCTAHHS
aHIMallii 00’ €KTiB, SKIO0 HEOOX1JHO B1IOOPa3UTH 3MIHH, K1 BiJIOYBatOThCS 3 YACOM.

ITopaau 010 CTBOPEHHS | BUKOPHCTAHHS Mpe3eHTaulii
Bapro 3ayBaxxuT, 110 HESKICHO 3poOJieHl ciailu (SIKI MICTSTh JAPYKapchbKi
NOMUIKH y (opmynax, opdorpadiyHi MHOMHIKH Y TEKCTI, HEY3TOKEHICTh ¥
mpudrax, BiAcTynax, BUOOPI KOJbOPY) BUKIMKAIOTH CYMHIBH Y KOMIIETEHTHOCTI
JIOTIOBIJ1aya Ta 3HUKYIOTh 3arajibHe BpaKeHHsI PO BUKOHAHY pOOOTY.
Jlyig Toro, o0 mpe3eHTallis 1 BUCTYI OyJIu BJAJIMMK JTIOTPUMYHUTECh HACTYITHUX
pEKOMEH1aIlil.
[Ipu cTBOpeHHI npe3eHTallii:
— BC1 BUKOPHCTaH1 MMO3HAYeHHs (3M1HHI, 1HIEKCH 1 T. JI.) TOBUHHI CYyNPOBOKYBAaTUCS
iX po3mudpyBaHHSAM a00 TOSICHEHHSIM;
— MaJIlOHKHU y IIpe3eHTallli IOBUHHI MaTH HAaCKPi3HY HyMepallilo 1 Ha3BY;
— Ha rpadikax o00B’3KOBO MalOTh OyTH MiIKHCaH] OC1 KOOpIMHAT.
[Ipu nemoHcTpallli npe3eHTallii:
— He IIPOroBoproiTe (GopMyJu CIOBaAMH, TOMY 1110 1€ JOBIO 1 BaXKO CHPUNMAETHCS;
— IIpU MOSICHEH1 I'padika HEOOX1IHO 3a3HAYMTH, 110 BIAKIAIEHO IO TOPU3OHTAIbHIN
0cCl, 1110 110 BepTUKaJIbHIM, a TAKOXK 110 IEMOHCTpYE Ipadik B IiJIOMY;
— IIpY TOSICHEH1 TabJuIlb HEOOXI1THO 3a3HAYUTH, YOMY BIJIIIOBIAIOTh PSAJIKH, @ YOMY
CTOBIII[I HABEIECHOI Ha cjaial TaOIuIll.
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JTOJATOK A. TutryabHUN JUCT

MIHICTEPCTBO OCBITH I HAYKH YKPAIHH
YEPKACBKNUN HAIIIOHAJIBHUU YHIBEPCUTET
IMEHI BOI'JAHA XMEJIbHUIIBKOT'O

HaBuanbHO-HayKOBUHM IHCTUTYT 1HGOPMAIIHHUX Ta OCBITHIX TEXHOJIOT1i
Kadenpa npuknaanoi MaTeMaTuky Ta iHQOPMATUKU

CrenianbHicTh 126 [HpopMaIliiiHi cicTeMu Ta TEXHOJIOT 11
OcBiTHS nporpama [HTeneKTyabHUI aHaTi3 TaHNX

Jlo 3ax¥cTy JOMyCKaro
3aBigyBau Kadeapu

_O.B. ITickyH

(iHiTTianm, mpi3BUIIe)

« » 2019 p.
KBAJI®IKAIIMHA POBOTA
OCBITHBOTO CTYyTICHSI OaKaiaBp
TEMA KBAJII®IKAIINHOI POBOTH
Crynent rpynu ICT-4  IlerpeHko IBan IleTpoBrny
(umdp rpynu)  (IpizBHILE, iM’ S, IO OaTHKOBI) (miarmc)

HaykoBuii kepiBHHK A.T.H., jo11. ['osoBHd b.1I1.
(BUEHI CTYIIIHP Ta 3BaHHS, TIPI3BHIIE, IHIITIaIIH) (T armwec)

Yepkacu — 2019

SIOIREN M [Ha mumynibnomy aucmi mailoms Oymu mpu RIORUCU: cmyoenmd,
HAYKOBO20 KePIGHUKA 1 peyeH3enma.
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JNOJIATOK b. Biaryk HayKoBOro KepiBHHKa

YEPKACBKHI HAITIOHAJIbHUI YHIBEPCUTET IMEHI BOI'JTAHA XMEJILHUIEKOT'O

BIAI'YK HAYKOBOI'O KEPIBHUKA
HA KBAJIIPIKAINIMHY POBOTY

«EdexTrBHI MeTOM po3B’sA3yBaHHs 3a1aui N-TiD»
cryaenrta [lerpenka [letpa IleTpoBuua
Ha 37100yTTs OCBITHBOI'O CTYIIEHS OaKajaBp 3a OCBITHBOIO MPOrpamMoro «IHTeNeKTyaabHUN

aHaJli3 IaHuX» 31 crenianbHocTi 126 [HpopMalliiiHi cUCTEeMH Ta TEXHOJIOTI].

1. Cmynine o61pynmyeanna axmyaivHocmi memu. Kpamidikamiiina poGora
MIPUCBSYCHA JOCHIDKEHHIO Ta BJIOCKOHAJICHHIO ICHYIOUMX METOMIB PO3B’SI3yBaHHS
BIIOMOI 3 JaBHIX YaciB KJIaCHYHOI 3ajaul HeOecHol MexaHIKd — 3amaul N-Ti1. Tema €
aKTyaJbHOIO, aJDKe PO3B’s3aHHS IIi€i 3ajadi TOB’sA3aHEe 13 MOXKIMBOCTSIMH CY4acHOI
OOYHCITIOBAIIbHOI TEXHIKH, TIPUCKOPEHHS OOYMCIICHD IS SKOT TOCATAEThCS 3a paXyHOK
napajieIbHOro BUKOHaHHS. OKpIM TOTO, pe3ysbTaTd poOOTH 3a0BOJIBHSIOTH BUMOTaM
cydacHoi acTpo(i3WKH, sIka CTaBHTh Iepe]] COOOK 3a/lady MOJICIIOBAHHS IMOBEIIHKU
CUCTEM, 1[0 MICTSATh BEIUKY KUIbKICTh TLJI.

2. Obcaz ma cmpykmypa pooomu, xapaxmepucmuka ii po3oinie. Kpanidikauiiina
poboTa CKITaga€eThesl 31 BCTYILY, YOTUPHOX PO3[UIIB, BUCHOBKIB, CIIUCKY BUKOPHCTAHUX
mwkepen (12 HaliMeHyBaHb) 1 AojaTkiB. OOcsSr poOOTH CTaHOBUTH 42 CTOPIHKH 3
JO/IaTKaMu.

Y BcTymi OOIPYHTOBAaHO aKTyaJbHICTH 0OpaHOi TemH, chOPMYJIbOBAHO METY
kBautipikalliiiHoi poOOTH Ta HaBEJEHO 3a/auyi, ki HEOOXITHO pO3B’sA3aTH. Y MEpIIOMY
PO3/iJIi MpeIcTaBIeHO MaTeMaTU4Hy IMOCTAaHOBKY 3ajiadi N-TUI Ta TpaJulliiiHi MEeTOAH 1l
po3B’si3yBaHHsS. Y JPYroMy po3AiI OmMMcaHa 3arajbHa ifes anroputMmy bapaca-Xara,
Horo TpU3HAYCHHS Ta OCHOBHI €TalM peanmizaiii. ABTOPOM IpOBEICHHUN aHaTi3 dacy
poboTH mporpam, siki peali3yloTh alropuTM oOpaxyHKy cui bapHca-Xarta 3 pi3HUMH
napaMeTpamMu 6, a TakoX MOPIBHSHHS €(EKTUBHOCTI POOOTU JaHOTO AalrOPUTMY 3
KJacMYHUM. HaBeneHo  BIJOMOCTI MpO  CydacHI  TEXHOJOTII  TapajelbHOTO
NporpaMyBaHHs, 30KpeMa pO3IIITHYTO TEXHOJIOTII0 OaraTOmOTOYHHX OOYHCICHB
OpenMP, sika Oymu 3acTocoBaHa JUIsl PHCKOPEHHS poOOTH OOy I0BaHOT KOMIT FOTEPHOT
MoJieni. Y TpeTbOMY PO3[Iili MPEACTABICHO Pe3yIbTaTH MPOBEICHUX OOUUCITIOBAIBHIX
eKCIepUMEHTIB. YeTBepTUl pO3/LT MICTUTh BIIOMOCTI 3 OXOPOHHM Mpalll Mpu poOoTi 3
MEepCOHATBHAM KOMIT'IOTEPOM. Y BHCHOBKaX BiJJOOpak€HO OCHOBHI pe3yJbTaTH
kBaiikaiiiinoi pobGotu. Y gogaTkax HaBEJACHO TOBHI JICTUHTH Mporpam, sKi
peai3yloTh IMOCTIIOBHUH Ta MapaneiabHuil anroputmu bapHca-Xara.
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JNOJIATOK b. Biaryk HayKoBOro kepiBHHKa (IPOJOBKEHHSI)

3. Bionogionicme pobomu memi ma 3a60aHHAM. 3MICT pOOOTH IOBHICTIO
BiJIMOBiJa€ 0OpaHill TeMi Ta MeTi poOOTH, BC1 MMOCTABIICHI 3a/layi BUKOHAHI.

4. Oyinka noséHomu 6UKOPUCMAHHA (pakmuynux Oanux. HaBeneHi y poOOTi
(hakTUYHI J1aHi MOBHICTIO BUKOPHUCTaHI.

5. Bukopucmannsa é pooomi cyvacnux memoodie ma memoouk. Jjisa epekTuBHOT
KOMIT IOTEpHOI peaizallii mapaieirbHoro anroputMy bapHca-XaTa BUKOPHCTaHO OIVH 3
HAWTOMJISIPHIIINX CTaHAAPTIB po3MapalellioBaHHS MPOrpaM Ha CHCTeMax 3i CHUIBHOIO
nam’sitTio OpenMP Ta Binkputy rpadiuny 6i6mioreky OpenGL ans Bizyamizanii
MepeMIIeHHS Til.

6. Pesynomamu  keanihikauiiinoi pobomu (meopemuyni, npakmuuni). Y
pe3yabTaTi TPOBEICHOTO JIOCTI/KCHHS pO3pOOJIcHO MapajelbHui anroputM bapHca-
Xara AJis 3HaXOJ[KEHHsI TIepeMIIIeHHS T1J1, Ta 3/11iICHEHO Oro KOMIT I0TEpHY peaizallito
MOBOIO TIporpamyBaHHs C++.

7. Ouinka Haykoeo2o anapamy i cmujio podomu. BUKIa OCHOBHOIO 3MICTY
po0OTH Bi/I3HAYAETHCS OOIPYHTOBAHICTIO, JIOT1UHICTIO Ta MOCIIOBHICTIO.

8. Cmaenenns cmyoenma 0o pobomu, 3ayea’rcenv i nOOANCAHb HAYKOBO20
kepienuka. Iletpenko I1. I1. BinMoBigaqbHO CTaBUBCS 110 MOCTaBICHUX 3aBAaHb, BYACHO
pearyBaB Ha 3ayBa)XCHHS 1 MoOakaHHS J0 3MIiCTy POOOTH Ta MPOIEMOHCTPYBAB BHCOKHIA
piBeHb 3HaHb 3 Pi3UKH, OOUUCITIOBAILHUX METO/IB 1 POrpaMyBaHHSI.

9. Heooniku. Y po0OOTI HasiBHI CTUJIICTUYHI HETOYHOCTI Ta MEBHI HEIOJIKH Y
odopMIIeHHI.

10. 3azanvna oyinka Keaniikayitinoi pobomu ma UCHOBOK NPO MOIC/IUGICHLL
oonycky poboomu 0o 3axucmy. PoOoTa BiiNOBiJa€e BUMOTaM, sIKI BHCYBAalOThbCS IO
kBaTipikaIiiHuX poOiT 3a crnemianpHicTiO 126 [HpopMaIliiiHi CUCTEMH Ta TEXHOJOTIT 1
3acIyroBy€ Ha BIAMIHHY OIIHKY (93 6amnn).

Haykosuii kepiBauk: boratupsoB Onekcanap Onerosud,
KaHJl. ¢i3.-MaT. HayK, JOLEHT KadeapHu MpUKIaIHOI MaTEMaTHKHU Ta iHGpOpMaTUKI

«12» yepBHs 2019 poky [Tigmuc

Bio2yk nayxoo2o kepisHuxka OpyKyemvcs HA 00HOMY JUCHL 3 060X
CMOPIH [ 3a8IPAEMbCI NIONUCOM.
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JNOJIATOK B. Peniensist Ha kBasidikalliiiHy poOoTy

PEIIEH3IA
HA KBAJII®IKAIIIHHY POBOTY

«EdexTrBHI MeTOM po3B’sA3yBaHHs 3a1aui N-TiD»
cryaenrta [lerpenka Iletpa IleTpoBuua
Ha 37100yTTsI OCBITHBOI'O CTYIIE€HS OaKajaBp 3a OCBITHBOIO MPOrpaMoro «IHTeNneKTyaabHUN

aHaJli3 IaHuX» 31 crelianbHocTi 126 [HhopMalliiiHi cUCTEMH Ta TEXHOJIOTI].

O6csr kBaidikalliiiHoi poOOTH: KUIbKICTh CTOPIHOK 42, Tabnuis 4, pUCYHKIB 9,
TO/ATKIB 2, CIUCOK BUKOPUCTAHOI JiTepaTypy MIiCTHTh 14 HailMEeHyBaHb.

1. Bucnosox ui00o 6i0nogionocmi Keaiihikauitinoi pobomu memi U
3a60anuaAM. 3MIicT kBanidikaiiiiHoi poOOTH MOBHICTIO BIJIMOBiJa€ MOCTaBJICHIM METI 1
3aBIaHHIM.

2. Kopomka xapakmepucmuxka 6UKOHAHHA  Kealihikayitinoi  pobomu.
KBainidikaiiiiiny po6oTy TMNpUCBIYEHO BIOCKOHAJICHHIO €(EKTUBHOTO ajIrOpUTMy
YHUCEIbHOTO PO3B’A3yBaHHS 3ajadi N-TU1 3a JIOMOMOIOK TEXHOJIOTIi MapaiellbHOro
nporpamyBanHs OpenMP. L{s Moaudikariisi 1a€ 3MOTy BUKOPHUCTOBYBAaTH pPO3pOOIICHY
nporpaMy Ha Cy4aCHHX KOMII'IOTepax Ul MOJICTIOBaHHS PyXy BEIUKOI KUIBKOCTI Ti,
4oro i motpedye cydacHa acTpodizmka.

PoGora ckiamaeTbcsi 31 BCTYIY, YOTHPbOX PO3JAUIIB, BHUCHOBKIB, CIIUCKY
BUKOPUCTaHUX JIKEpell 1 J0oAaTKiB. Y BCTYMI BIJIMIYE€HO aKTyaJbHICTh 0OpaHOI TeMH,
copMyIbOBaHO METy il 3aBIaHHA POOOTH, BHU3HAYCHO OO’€KT, MPEIMET i METOAU
TOCIIDKCHHS. Y TepIIoMy pO3AUII PO3TISHYTO MOCTaHOBKY 3ajadi Ta KIACHYHUMA
METOJl PpO3B’S3yBaHHS, MPOJEMOHCTPOBaHA MOTO0 HEMPaKTUYHICTh. Jlpyruid po3mait
npucBsiueHo imei amroputMmy bapHca-Xara Ta ioro mepeBaram. Posrismaerscs
TEXHOJIOTis TMapajeabHoro mporpamyBanHs OpenMP Ta qoCHiKyIOThCS MOXKIUBOCTI 11
3aCTOCYBaHHSA 10 alroputMy bapaca-Xarta. ¥ TpeTboMy pO37Iisli HABEAECHO PE3yJIbTaTH
JOCII/DKCHHSI TIOXHOOK OOYHMCIICHb, Yacy poOOTH TMapalelbHOTO alrOpUTMy Ta
MPUKIaJd BUKOPUCTAHHS po3pobiieHoi mporpamu aisi TpadiyHOro Bi0OpaKeHHS
pe3yNbTaTiB  KOMI'IOTEPHOTO MOJETIOBaHHSA. Y YETBEPTOMY pO3Iili  HaBeICHO
B1JIOMOCTI 3 OXOPOHHU Tpalll IpU POoOOTi 3 MEPCOHATHHUM KOMIT FOTEPOM.

OAHMM 3 OCHOBHUX JIOCSTHEHb pOOOTH € OuIbllle HIX YOTUPHOXKpaTHE
MPUCKOPEHHS pOOOTH MapalieIbHOTO aJrOPUTMY Ha HIECTHIACPHOMY IPOIIECOPI.
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JNOJIATOK B. Peniensis Ha kBanidikailiiiHy poOoTy (TpoJOBKEHHS)

VY po06oTi HasBHI HE3HAUHI HEAOMIKU y odopmiieHi. JlormiibHo Oyi10 6 HoKiIaHilIe
OIMCAaTH AJITOPUTM YHCEIbHOI pealizamii po3poOiieHOi KOMIT'I0TepHOI Mozeni (3a
JIOTIOMOT010  OJIOK-CXeMU abo TMCEeBIOKOIy) Ta CKIHUYEHHO-PI3HUIEBI CXEMH, SKi
BUKOpHCTOBYBaimcs. OJHAK, BKa3aHW HEOOMIK HE 3HIKYE IIHHICTh OTPHMaHHUX
pe3yNbTaTiB 1 HE BIUIMBAE Ha 3arajibHy MO3UTUBHY OLIIHKY POOOTH.

3. 3azanvna ouinka keanighikayitinoi pooomu. Podota BiNoBiae BUMOram, siKi
BHCYBalOThes 10 KBamidikaiiHuxX poOiT 3a crenianbHicTio 126 [HdopmarliiiHi cucremu
Ta TEXHOJIOT1i, MOXe OyTH JOIyIlleHa J0 3aXUCTY 1 3aClyTOBY€E Ha OI[IHKY «BiAMIHHO
(90 6amiB).

Peunensent: Kpacnomuk Hartamnist OnexcanipiBHa,
KaH]l. TEXH. HayK, JIOLIEHT Kadeapu MpUKIaJHOI MaTeMaTHUKU Ta iIHPOPMATHUKU

«13» yepBHs 2019 poky [Tigmuc

Peueysi;z OPYKYEMbCSL HA  O0HOMY JUCMI 3 060X CMOpIH 1
3aBIpPsAEMbCSL NIONUCOM.

37



JOJIATOK I'. 3apnanns Ha kBaji(ikaliiHy poOoTy

YEPKACBKUI HAITIOHAJIbHUI YHIBEPCUTET IMEHI BOI'JTAHA XMEJILHUIEKOT'O

3ATBEPJIXYIO
3aBimyBau KadepH IPUKIATHOT MaTEMaTHKA
Ta iHpOpMaTHKHI

O. B. ITickyu

(miamuc)

20  poky
3ABJIAHHS 10 KBAJI®IKAIIITHOI POBOTH
Ha TeMy «EQeKkTHUBHI MeTOIU po3B’sA3yBaHHS 3aaui N-TiD»,

Ky PO3TISHYTO 1 CXBaJleHO Ha 3acifiaHHI Kadeapu TMpHUKIaTHOI MaTeMaTHKH Ta
iH(pOpMaTUKH

(poTOKOI Bij 20 poky, Ne )s

cryaenrta [lerpenka Iletpa IleTpoBuua

Ha 37100yTTS OCBITHBOI'O CTYIIEHSI OakallaBp 3a OCBITHBOIO MporpamMoro «IHTeneKkTyalbHul
aHaJli3 IaHuX» 31 crelianbHocTi 236 [HpopMalliiiHi CUCTEMH Ta TEXHOJIOTI].

KepiBauk pobGotu: T'onmoBHsi Bopuc IleTpoBud, MOKT. TeXH. HayK, JOIEHT Kadeapu
MPUKIIaIHOT MAaTEMaTUKU Ta 1HHOPMATUKH.

TepMiH MoiaHHS CTY/IE€HTOM 3aKiHUEHOI poOOTH Ha peLleH3yBaHHS

Ilepenik 3aBaanb, siKi NOTPiOHO po3podUTH
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JNOJIATOK I'. 3apinanns Ha kBaji(ikaliiHy poOoTy (MpoJa0BKEHHS )

«

KAJIEHJAPHUM IUIAH

Ne Tepmin [To3nauka npo

3/l EanH potors BUKOHAHHS BUKOHAHHS

1 Bubip, noromxeHHs i 3aTBEp/PKEHHS TEMU,
NpU3HAYCHHS HAYKOBOI'O KEPIBHUKA, PEIICH3EHTa,
KOHCYJIbTaHTa

2 CkJaJlaHHsI KaJIeH/IapHOTO IIJIaHy i pO3IIUPEHOro
IUIaHY-KOHCIIEKTY po6oTu. OmnpaltoBaHHs
JITepaTypHUX JUKEpEIl 3a TEMOIO po0oTH

3 OpraHizailis i IPOBEICHHS TEOPETHUHOTO,
EeMIIPUYHOTO (€KCIIEPUMEHTAILHOTO) JTOCI1PKEHHS

4 [TigroToBKa CKJIaJI0BUX PO3/LIIB KBaTi(iKaliiHOT
pobotu

4.1 | Beryn

4.2 | Po3nin 1. [ToctaHoBKa Ta TpaulliiiHe
PO3B’s13yBaHHs 3a1a4i N-Tin

4.3 | Po3nin 2. Anroputm bapHca-Xata

4.4 | Po3ain 3. O6uuciioBajibHiI €KCIIEPUMEHTH

4.5 | BucHOBKHU

4.6 | CriMCOK BUKOPUCTAaHUX JKEpET

4.7 | lonatku

5 VYCcyHeHHs 3ayBakeHb, ypaxXyBaHHS peKOMEHallii
HaYKOBOI'0 KEpIBHHUKA.

6 OdopMieHHS TEKCTY poOOTH, OJaHHS poOOTH
HAyKOBOMY KEpIBHUKOBI Ul HATUCAHHSI BIATYKY

7 [Tepenzaxuct. OGroBopeHHs podoTH Ha Kadeapi i
pexoMeHallis ii 10 3aXUucTy

8 OdopMIIeHHS CYTIPOBIIHUX JIOKYMEHTIB

9 IToanHst poOOTH Ha pElleH3YBaHHS

10 | I[TigroToBKa HOIOBIAI HA 3aXUCT

[To3Hauka Mpo 3acIyXOBYBaHHS IPOMINKHHUX pe3yJbTaTiB poOOTH Ha 3acilaHH1 Kadeapu:

I cemectp

IT cemectp

III cemectp

[TonepeHiii
nepea3axucT

OdoiuiiHui
nepe3axucT

CTyneHT

KepiBHuK

»

(mmiamuc)

20 poky

(miamuc)

SINCIRLCI 3as0ans Ha Keanigikayitiny pobomy OpyKyemuvcsi Ha 00HOMY JIUCHIE 3 080X CIOPIN
i 3a6Iipsemuvcs nionucamu cmyoeHmad, HayKo8020 KepieHUKA 1 3a810y04020 Kagheoporo.
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JNOJIATOK JI. 3asiBa npo 3aTBep>KeHHsI TeMH KBaJli(hiKalliiHOT poOOTH

Cmyoenm nuue 3aaey 8io pyKu
3aBigyBauy Kadeapu
MIPUKJIAJHOT MaTeMaTUKH Ta
iHpopMaTUKHu
noi. Ilickyny O.B.
CTYyJICHTa CIeliaJIbHOCTI
126 IndopmalliiiHi cuCTeMH Ta
TEeXHOJIOT1
OIl «IHTenekTyaabHU aHaII3 JaHUX)
JeHHO1 (hopMHU HaBYaHHS
rpynu ICT-4 HHI IH®OOTEX
ITetpenka Iletpa IlerpoBruua

3agaBa

[Ipomry po3risiHyTH W CXBaJUTH Ha 3acilaHHi Kadeapu MpHUKIaTHOT
MaTeMaTUKH Ta 1HPOPMATUKHU TeMy MO€i KBalidiKaliiHoi poOOTH Ha 3100yTTS
OCBITHBOI'O CTYyMeHs «OakalaBp» y TakoMy ¢opMyiroBaHHi: «EdQeKkTuBHI
METOJIM PO3B’A3yBaHHS 3ajayl N-Ti» 1 MPU3HAYUTU KEPIBHUKOM POOOTH [I.T.H,

non. ['onosuro b. I1.

25 BepecHs 2019 poky

(miamuc)

[TOI'OJI’)KEHO:
HaykoBuii kepiBHUK

b. II. T'osoBHA

(mimmc)

25 BepecHs 2019 poky
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JNOJIATOK €. 3asiBa Ha nepeBipKy Ta po3MIIIICHHS Ha CalTi

Cmyoenm nuue 3aa8y 8i0 pyKu

3aBigyBauy Kadeapu
MPUKJIaJHOI MaTeMaTUKH Ta
iHpopMaTUKHU

noi. ITickyny O.B.

CTYyJICHTa CHeliaJIbHOCTI

126 IndopmalliiiHi cuCTeMH Ta
TEXHOJIOT11

OIl «IHTenekTyaabHUI aHaAII3 JaHUX)
JeHHO1 (OpMU HaBYAHHS
rpynu ICT-4 HHI IHOOTEX
ITetpenka Iletpa IlerpoBrua

3asBa

OzHailfomyenuii(a) 3 BumoramMu NyHKTIB 5.3, 5.5, 8.3 «llonmoxxeHHs mpo
KypcoBi i kBamidikaiiiiHi po6oTn YepkachbKoro HallloHaJIbHOI'O YHIBEPCUTETY
iMeH1 bornmana XMeIbHUIILKOT0», 3T1IHO 3 IKAMU:

— BUSBJCHHS IUIariaTy € MiJCTaBOK ISl BIAMOBH Yy JOIYCKYy PpOOOTH JI0
3aXMCTy Ta 3acTOCYBaHHS 3aXOJiB JUCIUIUIIHApHOI W aKaJaeMidHOl
BIJIIOB1JAJIbHOCTI;

— eJeKTpOoHH1 Bepcli kBajidikamiiHuX poOIT Oe3TepMiHOBO 30epiraroThesl B
peno3uTapii YHIBEpPCUTETY, a IMOKJIMKaHHS Ha HHUX PO3MILIYIOTh Ha CaiTi
HaBYaJIbHO-METOJJMYHOTO BII/ILIY.

Hanaro cBoro 3rogy Ha oOpoOKy 1 30epekeHHs MO€i poOOTH B pero3uTapii
YHIBEpCUTETY 1 CHCTEeMI BHSBJICHHS 30iriB/1ICHTUYHOCTI/CXOKOCTI Ta
BUKOPHMCTaHHS poOOOTH JJIs BMSIBJICHHS IUIariaTy B I1HIIMX poOoTax, sKi
3aBaHTaXKyBaJIUCS/3aBaHTAKYIOTBCS Yy CHUCTEMY, BHUKIIOYHO B OOMEXCHHX
LJISX JUIsl BUSIBJICHHS IIJ1ariaTy B TeKCTaxX pooOiT.

[linTBep/Kyt0, 110 e€JeKTpOHHAa Bepcisi Mo€i poOOTH  30IraeTbes
(imeHTHYHa) 3 JPYKOBAHOIO.

19 gepBns 2019 poky

(mimmc)

41



