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3araabHi mosoxenHsi. OcBITHBO-TIpodeciiiHa 1 OCBITHbO-HAYKOB1 IIporpamMu
Maremaruka, cnemianbHicTh 111 MartemaTka, piBeHb BHIIOI OCBITH «MAarictpy
BKJIIOYA€ MIATOTOBKY 1 3axucT  KBamdikaiiiHoi poOotu. BuxoHaHHS
KBamdikamiitHoi poOOTH € 3aKIIOYHUM €TalloM HaBYAaHHS CTYACHTIB 3a IUMHU
nporpaMaMy 1 Ma€ Ha METI CHUCTeMAaTHU3YBaHHA, 3aKpIIUIEHHS 1 PO3LIMPEHHS
TEOPETUYHUX 3HaHb, BMIHb Ta HABUYOK, BH3HAYEHHS CIIPOMOXHOCTI iX
MPAKTHYHOTO 3aCTOCYBaHHS Y BUPIIICHHI TPO(eciHHNX Ta HAYKOBUX 3aB/IaHb.

Ksamidikamiitna pobora nepeadaydae PO3B’sI3aHHS CKJIaJIHOTO
CHEIiaTi30BaHOTO 3aBJaHHs 3 (QyHIaMEHTaJbHOI, a00 MPUKIAJHOI MATEeMaTHKH,
[0 XapaKTEPU3YETbCS KOMIUIEKCHICTIO Ta/ab0 HEBU3HAYEHICTIO YMOB, 13
3aCTOCYBaHHSM MaTE€MaTUYHUX METOAIB Ta/abo mporpaMHux 3aco0iB. Y
KBaMQikaiiitHii poOOTI HE MOKe OyTH aKaJeMIYHOro IJariary, gaibcudikarii Ta
cnucyBaHHs. Po6oTa nepeBipseThCs Ha HasIBHICTh aKaJIeMIYHOTO IUIariaTy 3riHoO 3
MPOLIETypOI0, BU3HAYEHOIO B XapKiBCbKOMY HaIllOHAJLHOMY YHIBEPCUTETI IMEHI
B. H. Kapazina.  Ilpumtomnmii  3axuct  poOOTH  BiAOyBaeTbCsa  Mepen
Ex3ameHaIiiHow KOMICI€I0, sIKa 3aTBEP/HKY€EThCS HAKa30M PeKTopa XapKiBChKOTO
HalloHanbHOro yHiBepcutery imeHi B. H. Kapasina. [lonoias 3100yBava st
NEPEeKOHJIMBOCTI  Ta  MIATBEP/PKEHHS BUCHOBKIB Ta MPOMO3ULIA  MOXe
CYTIPOBOJI)KYBATHCS TIPE3CHTAIIIEIO 13 BUKOPUCTAHHSAM MYJIBTUMEIIMHOT TEXHIKH.

Bubip i d¢opmyaoBanHs TemMH KpajiikauniiHoi podoru. 3a3Buyan
3arajpbHy Temy KBali(ikaiidHoi poOOTH NPOIMOHYE HAYKOBHM KEpiBHUK. TeMu
KBamQiKamiitHuX poOIT 00roBOPIOIOTHCS Ha 3acigaHHi Kadeapu GyHIaMeHTATbHOT
MaTeMaTHKU 1 3aTBEPIKYIOTBCS HAKa3oM pekTopa (MpOopeKTopa 3 HayKOBO-
nefaroriyaoi  po6otu). Ilpupomno, komm Tema kBamidikariitHoi poOOTH €
JIOTIYHUM TIPOIOBXKEHHIIM TEMH KypCOBO1 HAyKOBO-AOCTITHUIIBKOI poOOTH, ae 1is
BHUMOTa HE € 000B’I3KOBOIO.

Iindoip airteparypu i o3HallOMJIEHHSI 3 ICHYWYHMH pPe3yJbTaTAMM.
3a3BuUYail HAYKOBHI KEPIBHUK MPOIMOHYE IMEPEeINiK HKEepen, 3 sIKHMH PEKOMEHIYE

O3HAHOMUTHCS TIEpe]l TTOYaTKOM a0o0 B MpoIeci AochipkeHHs. YacTo KpomiTKuii



po30ip MaTeMaTHU4HOI CKJIAJOBOi TaKOro JKEpesa, BiJIHOBIEHHS MPOIYIICHUX
MIpKyBaHb Yy JOBEICHHSIX a00 caMuX JIOBEACHb, TOOYI0Ba 1 aHalli3 MPUKIAIIB 1 €
OCHOBHUM 3aBJaHHsAM KBamidikaiiifHoi poOotu. CTyaeHT MoXe Miadupatu
JoKeperia i CaMOCTIHHO.

[Ipy tMTyBaHHI HAayKOBUX POOIT CIiJI JOTPUMYBATHCA HOPM aKaJeMiuyHOI
no0pouecHOCTI. 30KpemMa, IpU IUTYBaHHI YITKO BKa3yBaTH BIJAINOBIJIHE JIXKEPEIIO.
Axmo mKepeoM € KHUra ado IHIMUK JOKYMEHT BEIUKOro 00CsTY, TO MOTPIOHO
YTOYHUTH LUTYBAHHS: HANPHKIAJ, BKa3aTH HOMEpP PO3Mily, miapo3ainy Ta/ado
HOMepH cTopiHOK. Kinbka mpukiaaiB HaBeneHi y gojaatky 1. KomitoBaHHs uy»koro
TEKCTy, B TOMY YHCI TpSAMHIA TEpeKyaj 4y>KOro TEKCTy 3 IHIIOI MOBH 0e3
MOCWJIAHHS Ha aBTOpa, € TpyOMM TOPYIICHHSIM aKaJeMidyHOi eTHUKH 1
KBaM(IKyeTbCAd SK IUiariaT. 30KpeMa, TAaKUMU TEKCTaMU MOXYTb OyTH
HEOMyOJIKOBaHI PYKOMHUCH HAyKOBOTO KEpiBHMKA abo0 IHIIUX CIIBPOOITHUKIB
Kadeapu.

Koxne mxepeno, mo Oyjl0 BUKOPUCTAHE MPU MIATOTOBIN KBaTi(iKaIiiHOI
poOOTH, MOBMHHO OyTH BKJIIOUYEHHM Yy MEpeNiK BUKOPUCTaHUX kepen. [lpu
BUKOpucTaHHl LaTeX 3pydyHO CKOpPUCTyBaTHCsi aBTOMAaTUYHOIO HYyMEpALI€r 1
MOCHUJIAHHSIM.

[Ipu odopmiieHHI Mepeiky Kepen Ciif AOTPUMYBATUCS BCTAaHOBJICHHUX
BUMOT, a caMe, KOPHCTYBAaTUCs TakuMu ctaHgapramu (ogHuM Ha BuOip): JICTY
8302:2015 «Indopmartis Ta nokymeHnranis. biomorpadiuae nocunanHs. 3araibHi
BUMOTH Ta npaBuiia ckiagaHus» ado JCTY T'OCT 7.1:2006 «bibmiorpadiunuit
3anuc, Oi10miorpadiyHuil onuc. 3arajibHi BUMOTHU Ta MpaBWIa CKIIAJIaHHS, JUB.
MPUKIIAJIA Y JOJIATKY 2.

MoBa kBagiikamiiinoi po0Ooru. Kaamdikamiiina podora Mae OyTu
HamMcaHa Jep>KaBHOIO, ab0 aHrJiichkol0 MOBOIO. CTHIIb TEKCTy Mae OyTu
akameMmiuauM. [lepes momadero OCTaTOYHOTO BaplaHTy TEKCTy poOOTH Crif
YIEBHUTHUCA Y B1ICYTHOCTI opdorpadiuHuX, CHHTAKCUYHUX 1 CTUIILOBUX MOMMIIOK.

[Ipy HamucaHHI MaTeMaTHYHUX JOBEJCHb, HABEJICHHI MPHUKIATIB  CIiJ



JOTPUMYBATUCS 3arajIbHONPUHUHATAX BUMOI JO MAaTEMAaTUYHOI'O TEKCTY: BHUKIAJl
Mae OyTd cTporuM i JioriyuHuM. POpMyIIOBaHHS O3HAY€Hb, TEOPEM, JIEM TOIIO
MOBUHHO TIOYMHATHUCS 3 HOBOTO psAJika. PekoMeHyeThcsi HyMepyBaTU O3HAYEHHS,
TEOpEeMH, JIEMU TOINO, HyMeparlisi Moke OyTH HacKpizHa abo B MexaxX pO3IiTy.
JloBeneHHST TEOopeM, JIeM TOMIO TEX TIOBHHHO MOYMHATHCS 3 HOBOTO PSJIKA.
CdopmyniboBaHI O3HAYEHHS, TEOPEMH, JIEMH TOIIO BapTO CYMNPOBOJKYBATH
npukiIagamMu. Ko B poboTi GOpMYITIOIOTECS aIrOPUTMH, TO TAKOX MAa€ CEHC Ha
HECKJIaJHUX TMPUKIIaJax MPOUTIOCTPYBaTH iX poOoTy. Taki MOSACHEHHS CTaHYTh Y
HaroJll MpU BUKIAJIEHHI 3MICTy pPOOOTH Ha HAyKOBOMY ceMiHapi abo Ha
NONEPETHBOMY 3aXHCTI.

Crpykrypa kBajgidikaniiinoi podorm. Pobora ckiamaerbcsi 31 BCTYI,
pPO3AUTIB OCHOBHOI YacCTUHU, BUCHOBKIB 1 CHUCKY BHUKOPHCTAaHHMX JDKEpenl. 3a
HEOOXITHOCTI PO3JAUIA MOXYTh OYyTH po30UTI Ha MiAPO3aLIM. TUTyJIbHA CTOpIHKA
poOoTu 0o(opMITIOETECS 3a BCTAHOBIEHOK (opmoro, nuB. gonxarok 3. Ilicns
TUTYJBHOI CTOPIHKA JI0 pOOOTH BKJIIOYAETHCA aHOTAlll YKpPAiHCBKOIO 1
aHrJIiChKOI0 MoBaMH (3-5 peueHb 3 KOPOTKUM OMKMCOM pe3yibTariB podoTu). Ha
MOYaTKy KO>KHOI aHOTallli BKa3yIOThCS MPI3BUIIE 1 1HILIANKW aBTOpa poOOTH 1 il
Ha3Ba. [liciga aHoTaliil cimi HaBeCTH 3MICT POOOTH 3 IMO3HAYEHHAM HOMEPIB
CTOPIHOK, 3 SIKHX IOYMHAETHbCS BUKJAJA KOXHOI 4yacTUHM pobotu. [lo Berymy
PEKOMEHIyEThCS BKIIOYUTH OIMMKC 3arajbHOI MOCTAHOBKM 3ajadi, a TaKOX aHaji3
ICHYIOUMX JDKEpell 3 po3MiaayBaHOi TeMaTukd. (OCHOBHa YacTUHA poOOTH
PO30MBAETHCS HA PO3JLIN; Ha3Ba PO3JALTY Ma€ 3MICTOBHO Bi0OpakaTH MOTO 3MICT.

Pucynku 1 Tabmuui MOXyTh OyTHM BKIIIOYEHI B OCHOBHUH TEKCT poOOTH 3
BIJIMOBITHOI0 HYMEpAIli€l0; HA KOXKHUM TaKWid PUCYHOK ab0 TaOIUII0 TOBUHHE
OyTH MOCWJIAHHS Y TEKCTI.

3a HEOOXIAHOCTI MICHA CIHCKY BUKOPUCTAHUX JKEped J0 PoOOTH MOXKYTh
OyTu BKIIIOYEHI jonaTku. Jlo AOMaTKIB BapTO BKIIOYATH TEKCTH MPOrpamM (SKIIO

BOHH JIOBT1), TaOJUIIl 3 TaHUMU a00 3 pe3ybTaTaMU OOYUCIIEHD (SIKIIIO BOHU JIOBT1



abo ix Oarato), rpadiku (akmgo ix 0araro) tomo. Ha KoXHUH H01aTOK MOBUHHE
OyTH MOCUJIAHHA y TEKCTI.

Bumoru 10 ogopmiennsi tekery. @opmar ctopiHok: A4 (210 x 297 mm).
Ipudt 14 Times New Roman, intepan mix psakamu 1,5 mpu odopmieHHI y
Word a6o BignoBimHWi mpudT i MIKPSIKOBUN iHTepBaN mpu O(QOPMIICHHI B
LaTeX. PekomenaoBani 6eperu: miBuii — 30-35 mm, npasuit — 10-15 MM, BepxHiii —
20 MM, HIDKHIT — 20 MM.

Marematuuni  dopmynau. Kgsamidikamiiiny poboTy peKOMEHIYEThCS
oopmiaroBaT 3 BHKOpHcTaHHSAM cuctemu LaTeX a6o B pemaxtopi Word.
Bukitouni ¢popmyiii 3a HEOOX1THOCTI MOKHA HyMEpYBaTU (3py4HO CKOPUCTATHUCS
aBTOMATUYHOIO HyMeparlli€ro 1 mocuwianusm B LaTeX); momepu Gopmya mMaioTh
OyTH BHUpIBHSIHI 3a IpaBUM KpaeM ctopiHku. Hywmepauis dopmyn mMoxe Oytu
HacKpizHa a0o B Mexkax posauty. Ciij B3ATH JO yBary, 10 BHJIaBHUYA CHUCTEMA
LaTeX mo3Bojsie OTpUMATH TEKCT 3 MaTeMaTUYHUMHU (popMmyiamu OyIb-SKOTO
CTYIIEHSI CKJIATHOCTI, 0()OPMIICHHI 32 yCiMa BUMOTAMH aKaJEeMI4HOro CTUIO. [le-
dakro LaTeX € cramgaproM Impu OmMyONiKyBaHHI KHUT, >KypHaJIIB TOLIO 3
MaTE€MaTUKH Yy BCIX MPOBIAHUX MI)KHAPOJIHUX BUJABHULITBAX.

IlepeBipka Ha HasBHiCTH 3amo3udeHb. OdopmileHy pPoOOTY, CXBaJeHY
HAyKOBUM KEPIBHUKOM, CTYJICHT HAJICUJIA€E JIJIsl IEPEBIPKU HA HAABHICTh TEKCTOBHX
3aM03UY€Hb Y BCTAHOBJICHOMY MOPSAKY. K0 y poOoTi Oyje BUABICHUI TUIariar,
po0O0Ta MOBEPTAETHCA CTYACHTY JUISI IOOTIPAIIOBAHHS.

Peunen3yBannsi. OctaTouHuii BapiaHT KBai(ikaiiiHOT poOOTH HAJACUIAETHCS
PELICH3EHTY, SIKUI TOTY€E PELeH3II0.

IMonepenniii 3axucr kBamidikaiiitHoi poOOTH NPOXOAWTH HA 3aciJaHHI
ceMiHapy Kadenpu dyHIaMeHTaIbHOI MaTeMatuku. I[lig 4yac M0OmoOBiJlI CTYJIEHT
KOPOTKO BHUKJIaJIa€ METy pPOOOTH, TOCTAHOBKY 3a/adl, METOJIW TPOBEICHHS
JOCITIJIKEHHS, OTpUMaH1 pe3yJbTaTu Ta BUCHOBKH. Iliciis oOroBopeHHs JOIOBIII
CTyJleHTa Kadenpa yXBaJlO€ PIIICHHS MPO AOMYCK KBali(ikaiiiHoi poOOTH 10

3aXMCTy Ta HaJla€ PEKOMEH/IAIlI1 CTYJEHTY /10 HOTO BUCTYITY TiJ] 9ac 3aXUCTY.



3axucer kBajigikauiiHoi po6oru. /[ 3axucty poOOTH PEKOMEHIYEThCS
MIATOTYBAaTH CHAiAW 3 BHKJIQJACHHSIM TIOCTAHOBKH 3a/ladi, OCHOBHHX 1JIeH 1
pe3yabTaTiB podoT. Crnailiu peKOMEHAY€eTbCsa 0(OPMIIIOBATH 3 BUKOPUCTAHHAM
cucremu LaTeX (maker Beamer) abo B pemakropi Power Point. Ha mepromy
CIIal/Il CJi1 HABECTH TeMy POOOTH, MPI3BHILE 1 IM’S aBTOpa, HAYKOBOTO KEPiBHUKA
1 penien3enTta. JlomoBijp Ha 3axUCTI Mae OYTH JIAKOHIYHOIO 1 BIAMOBIIATH
akazemMiuHoMy cTumo. CIiJ MiArOTyBaTUCS BIAMOBICTM HAa JOAATKOBI NMHUTAHHS

1010 3MICTY pOOOTH 1 OTpUMAHUX PE3yJIbTaTIB.

Cnucok BUKOPUCTAHUX JHKEPET

1. HamionanbHa paMka kBamidikaiid Ykpainu muist 7 kBanigikaiiitHoro piBHs -

marictp. https://zakon.rada.gov.ua/laws/show/1341-2011-%D0%BF#Text

2. TuMyacoBUi CTaHAAPT BUIIOI OCBITH 3 MATEMaTHKH 3a PIBHEM MaricTp
XapkiBChKOI'0 HallloHaIBHOTO YHIBepcuTety iMeHi B. H. Kapasina, 3atBepxenuit

BueHoro paioro yHiBepcutety « 27 » 06 2022 p., npotokon Ne 10,

BBEJICHUI B J1it0 Haka3oM pektopa Ne 0208-1/262 Bim« 06 » 07 2022 p.
3. ITonmoxkeHHs Mpo opraHi3allilo OCBITHHOTO MPOIIeCy XapKiBChKOTO
HalloHanbHOro yHiBepcurtery imMeH1 B.H. Kapasina

https://drive.google.com/drive/folders/IPAbV1TI3n 9e6vB-TJt5y1965Za0u50Qi

4. TlonoxeHHs PO MOPSIIOK CTBOPEHHS Ta opraxizailito poootu ExzamenartiitHoi
KOMICIi JIJIst aTecTallii 37100yBayiB BUIIOI OCBITH, SIKI OTPUMYIOTh CTYIIIHb
OakanaBpa, Marictpa (OCBITHbO-KBaNi(iKaIITHUHN piBEHb OaKagaBpa, CreiaiicTa,
Marictpa) B XapKiBCbKOMY HallloHaJIbHOMY YHiBepcuTeTi iMeHi B. H. Kapa3ina

https://karazin.ua/storage/documents/241 SaxEpFKLMy7EmtnxnrOeb3Z0A.pdf

B.o. 3aBinyBaua kadenpu

KaHauaaT (¢i3UKO-MaTeMaTHYHUX HaYK,
JOIIEHT Cepriit TEDOTEP



https://zakon.rada.gov.ua/laws/show/1341-2011-п#Text
https://drive.google.com/drive/folders/1PAbV1TI3n_9e6vB-TJt5yI96sZa0u5Qi
https://karazin.ua/storage/documents/241_SaxEpFKLMy7Emtnxnr0eb3Z0A.pdf

Jlooamox 1

HpI/IKJIaI[I/I MOJKIIMBUX IIOCUJIAHb Ha JIZKCPCIIO.

YV crarti [1] Oyn0 oTpuMaHO KpUTEpid JIiHEApPU30BHOCTI HENiHIHHOT
KEPOBAHOI CUCTEMH.

</lani ti0e ghopmynrosanus meopemu.>

HaBenemo OCHOBHY 1J1ef0 TOBEICHHS, 3alIPOITOHOBAHOTO B po0OoOTI [2].

</lani tide 0osedenns.>

Haranaemo o3HaueHHs OJTHOPIHOT anpoKcUMallii, sike 0yJio 3alpONOHOBaHE
B pobori [3].

</[ani ti0e o3HauenHs.>

[Tpu noBeacHHI i€l TEOPEMH MU BUKOPUCTOBYEMO METO/T 3 KHUTH [4].

</lani 1i0e 008edeHHs.>

Y kuu3i [5] (mmB. posmin 5, crop. 167) MOXHA 3HAWTH JNOBEACHHS IIi€l
TeopeMH. MM BHKJIAIEMO II¢ JIOBSACHHS 3 JCSIKUMH YTOYHCHHSAMH 1
MOSICHEHHSIMH.

</[ani 1i0e 0o8edeHHs.>

Pobota [6] mpucBsiuena po3poOIiii METOAy psIiB Ui aHATi3y HETIHIHHUX
KEpOBAaHUX CHUCTEM. Y I[bOMY PO3JIJIi MM HaBEAEMO 1 MPOAHATI3yEMO OCHOBHI
MOJIO’KEHHS 11€1 pOOOTH, @ B HACTYITHOMY PO3JILJI1 3aCTOCYEMO iX JIJISl pO3B’I3aHHS

ACAKHNX KOHKPCTHHUX 3aday.




Jlooamox 2

[Tpuxnan opopmiienHs: cnucky BuKopucTanux mxepen 3a JICTY 8302:2015.

1. Korobov V.I. Time optimality for systems with multidimensional control
and vector moment min-problem. Journal of Dynamical and Control
Systems. 2020. V.26 (3). P. 525-550.

[Tpuknan opopmienns cnucky Bukopuctanux mxepen 3a JJCTY I'OCT 7.1:2006.

1. Korobov V.I. Time optimality for systems with multidimensional control
and vector moment min-problem / V.I. Korobov // Journal of Dynamical and
Control Systems. — 2020. — V.26 (3). — P. 525-550.




Jlooamox 3

O¢opmiieHHSI TUTYJIbHOI CTOPIHKHA

XapkiBchbKMM HallloHAIBLHUM yHIBepcuTeT iMeHi B.H. Kapa3ina

dakynpTeT MaTeMaTUKH 1 1HHOPMATUKU

Kadenpa pynnamentanbHoi MaTeMaTHUKU

Kganidikarriiina podota

Maricrpa

Ha Temy «Tema keanigpikayiinoi pobomuy

Bukonas/Bukonana:

cTyaeHT/cTyaeHTKa rpynu M161

2 KypcCy marictpatypu

cruemianbHicTh 111 MartemaTnka
OCBITHRO-TIpOdeciiiHa/HayKOBa Mporpama
Maremaruka

IIpizeuwe ma iniyianu aémopa
HaykoBuii KepiBHUK: HAYKOBUL CIMYNIHb, BYEHE
36aHHS, NPI36UWe ma IHIYLaAU KepiBHUKA

PenieH3eHT: naykosuii cmynins, 84eHe 36aHHA,
npizeunie ma iHiylianu peyeH3enma

XapkiB - 2022 pix




Jlooamox 4

3aBaaHHs 10 KBaJdiikaniiiHoI podoTH

MIHICTEPCTBO OCBITU I HAYKU YKPATHU
XapkiBchbKUM HarloHabHUHM yHiBepcuteT iMmeH1 B.H.Kapasina

dakynbTeT
Kadenpa
PiBens BUIOi OCBITH (OCBITHBO-KBaTI(hiKAIHII PIBEHB)
Harmpsim miarotoBku

CrerianbHICTD

3ATBEPIKYIO

3asinyBau kadgenpu

MAIIc IHIIATH, TIPI3BUILE

13 2 20 pOKy

3ABIAAHHEH
HA JUIIJIOMHY POBOTY (ITPOEKT)

(npi3Buie, iM’4, 1O OATBKOBI CTYJICHTA)

1. Tema poboTu

KEpIBHUK POOOTH :

( mpi3Buie, iM’s1, MO 0ATHKOBI, HAYKOBHH CTYIiHb, BUCHE 3BAHHS)

3aTBEPJIKEH1 HAKa30M MO yHIBepcuTeTy Big 7 20 poxky Ne

2. CTpok noJaHHs CTyAEHTOM poOOTH

3. [lepenik muTaHp, K1 MOTPIOHO PO3POOUTH

10



4. Ilnan poboTH

Ne

3/1

Hazsu eramiB pobotu

5. Jlara Buma4i 3aBaaHHs

Cryaenr

mianuc iHiliany, npi3BuUIIe

KepiBHuk podotn

T ITHC

iHiiamm, Ipi3BHIIe

11




