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IIporpamMa BCTYIHOTO ICHHTY A1 KOHKYPCHOTO BiOOpY BCTYNHHKIB 0O
acmipanTypu 1ia 3400yTTs CTyIEHs BHIIOI OCBiTH JokTopa dinocodii (PhD) 3a
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cneniamicra) —1: JHY, 2026. - 15 c.
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1. 3MICT PO3/JILJIIB TA TEM JUCIMILITH

1. MaTremMaTHYHUI aHATI3

EneMenTH Teopil MHOXUH i1 BimoOpakeHs. Teopis Aificaux yucen. OCHOBHI
BNAacTUBOCTI miificHux umcen. IloTyxkHicTh MHOXHUH. [IOpiBHAHHSA MOTYXHOCTEH.
3mivenHi Ta HE3MYeHHI MHOMKHHHU Ta X BIACTHBOCTI.

I'paHuIs YKCIOBOI OCTiZOBHOCTI. BractuBocti rpanuns. Kpurepiit Komri.
Yucnosi psmu. Osnaku 30DkHOCTI. I'pammmsa ¢ymskiii. BroacTuBoCTi IpaHWI.
Ipannng Qyskuii npu Gasi. OGuucnenns rpanuns. HemepepBHicTh (yHKIII.
JlokampHi 1 THoOanmbHI  BIAaCTHBOCTI HemepepBHUX — (yHKuiH. IlopiBHAHHS
ACHMIITOTHYHOI TOBEAIHKH (YHKITIH.

Judepennifiopanicts Qynkuiit. Iloxigna, mudepenmian ta iX BIACTHBOCTI.
OcHoBHi Teopemu audepenuiansHoro uuciaenns. @opmyna Teimopa. Ilpasuna
Jomitans. Jocnimkenus QyHKIH MeTogaMu AU(EPEHIIATBHOIO YHCIICHHS.

IlepBicHa Ta wHeBusHaueHHH iHTerpan. OCHOBHI METOIU IHTErpyBaHHS
dynkmiit. InTerpan Pimana. HaiiBaxmupinn kmacu iHTerpoBaHux 3a PimaxoM
dynkmiit. OcHOBHI BiacTHBoCTi iHTerpany Pimana. ®opmyina Herorona-JleiOHima.
3acTocyBaHHa iHTerpana Pimama. Hepmacmi imTerpammu, iX BIacTHBOCTI.
AGCOIOTHA Ta YMOBHA 301KHICTh HeBIacHHX iHTerpanis. O3Haky 301KHOCTI.

TIpoctip R” Ta HalBakIMBil KIack Horo MiMHOXMH. I'paHuis (yHKIH
GaraThoX 3MIHHWX, BIACTHBOCTI rpaHuns. HemepepsHicTh (yHKIiNA Oarathox
aMigEuX. JlokanbHi Ta TIOOAmbHI BIACTHBOCTI HENEPEPBHHX  (QYHKIIN.
IudepenmniioBanicts  QYHKLi#  6arathboX  3MiHHHX. YacTuHHI  TOXigHI.
KoopauuarHe 306paxenHs audepenuiany. YacTHHHI MOXifHI BUIMX HOPSIKIB.
@opmyna Teiinopa. JocmiukeHHs GyHKmii 6araThoX 3MIHHHX METOJaMH
I epeHLiaIbEHOrO YHCICHHA.

[loToukoBa 1 piBHOMipHa 36bkHicTs ciM’i  QyHKOiH, 3amexHOi BIX
apaMeTpy, 30kpema, GyHKIIOHANBHHX IOC/TiI0BHOCTEH i psniB. PyHKIIOHATbHI
BIACTUBOCTI TIPaHWYHMX OYHKIiA (YMOBH KOMYTYBaHHA JBOX TIDaHHIHHMX
TepexofliB, HENEpPEpBHICTh i IPaHWYHME I[EpeXiN, IHTerpyBaHHS: i rpaHMYHUH
mepexin, MudepeHuiloBaHHs i TpaHMuHuE wepexin). Pamm @yp’e. [TpuHIHAT
nokamizamii. Jocmimxenns 36iksocti pamy Pyp’e. Hepisuicts beccens Ta
piericTh [Iapcepais.

Biachi i HeBJIacHi iHTerpay, 3alexHi Bia napaMmerpa. O3HaKku piBHOMIPHOT
36ixHocTi. PyHKIioHansHi BractuBocTi. Eineposi imrerpami. IleperBopeHHS
®yp’e Ta Horo BuactusocTi. Imrerpan @yp’e. JocraTHi yMOBH 300parkeHHs
dyukuii inrerpanom @yp’e.

KparHi iHTerpamu. ix BuacTWBOCTi. 3BENEHHA KPAarHOro IHTErpamy [0
noBTOpHOTO. 3amiHa 3MiHHMX. KpuBomiHiliHI Ta IOBEpPXHEBI igTerpamu Ta iXx
pnactusocti. @opmymu I'pima, Tayca- Octporpancekoro i Crokca. Enementn
Teopii NOJIA.

2. KoMIuieKkcHUIl aHa i3



HudepenniitoBricts kommekcHoi pynxmii. Kpurepiit nudepenuiitoanocri.
IarerpoBnicTs KoMIulekcHO! (GyHkuii. IarerpamsHa Teopema Komi. IaTerpanbha
dopmyna Komri. Cremenesi psmu. Pamiyc kpyra 30ikHOCTI. BrmactuBocTi cymu
cTeneHeBoro psaxy. Teopema Beiiepmrrpaca mpo psanx aHamiTHIHUX (QYHKUiR. Paa
Jlopana . Po3BuHeHHs aHamiTHaHOI QyHKUii B pax Jlopana. Teopema eaquHOCTI U1
aHamiTHIHUX ¢yukoid. [Ipuamun makcumyma moxyisi. Teopis JUIIKIB Ta il
3aCTOCYBaHHSI.

3. Jliniitna anredpa i Teopist ynce.

BignoeigHocTi Ta BimoOpaxkenHsa. [lpuxnagm BimoOpaxkens. Tumm
BimoOpaxkens. JloOyrox BimoOpaxkens. BmactuBocti omepamii  mo0yTKy
BimoOpakens. CKiHYEHHI Ta 34HCICHHI MHOXHHH. POoIp 349HCIIEHHHX MHOMHH.
BracTuBOCTI 39MCIeHHHMX MHOXUH. 3uncieHHicTs Z Ta Q. Teopema Kanropa mpo
Oynean. XapakTepUCTHUHI (YHKIII MIAMHOXKHUH Ta iX poiab. IleperBopenHs
MHOKHH. IliICTAHOBKH MHOXHH. [pyIla IJCTaHOBOK CKIHYEHHOI MHOXHHHU.
Tabmuuna Qopma 3amucy migcTaHOBKH. J[oOyTOK MiICTaHOBOK MHOXHHH Y

Busnaunuku. Ix BraactuBocti. Meron I'ayca 3HaxomkeHHsS BHU3HAYHHKA.
MiHopu MaTpulls Ta ix anreOpaiuHi JomoBHEHH:. Poab MiHOpPIB Ta anrebpaiuHux
noroBHens. Teopema Jlammaca. Obepuena MaTpuis. IIpuknagu MaTpunk, o He
MaroTh o6epHeHoi. Kpurepiit icHyBaHH 06epHEHOI MaTpulli Ta ii 3HAXOMKCHHS.
Anrebpa marpurp. BasucHi Matpumi. Tabmunsg MHOXEHHS Oa3sHMCHUX MAaTpHUIlb.
Tpancrekuii. MuoxeHHs TpaHCBeKIii. Matpuiis, obepHeHa 10 TpaHcBekii. Poib
TPaHCBEKLIIH.

binapna anredpaiyga orepartis. IIpuxmanu KOMYTaTHBHHX,
HEKOMYTaTHUBHHX, A4COI[iATUBHUX Ta HEACOIiaTWBHUX OiHapHUX anreOpaidHux
omepaniii. Pons aconiarusrocti. I'pyna. Iliarpyna. Ilpuxnaau rpyn Ta mArpy.
Kpurepiii migrpyma. Hopmamsri miarpymu. Crpsxeni emementd. Kpurepiid
nopmamsHocti. Ilpocti rpymu. ®axrop-rpymu. I'omoMopdismu rpym, ix
BnactuBocti. IIpukmagu romomopdismie rpym. Kimeme. Ilimkinbue. Ilpuknagm
Kinens Ta miaxinens. Kpurepiit miakineig. I'oMoMopdisMu Kinems, X BIaCTHBOCTI.
Ipuknagy romomopgismis kineus. Timo. ITigrino. Ilpukmamw Tin Ta MOTiL
Kpurepiti miarina. [Toxe. ITianmone. Ilpuxnanu monis Ta migmomiB. Kpurepiit
migmons. XapakrepucTuka mois. [Ipukiax CKiHUeHHOTo HENpocToro mois. bynosa
IIPOCTHX TIONiB XapakTepucTHkH p. ITore KoMmIekcHUX 9ncel. By enemeHTiB Ta
ocHOBHi omepamii Hax HUMHA. MHOXKEHHA  KOMIUICKCHHX  YHCEl Y
TPUTrOHOMETpUYHiH dopMi. Popmyna Myaepa.

Bexropumii mpoctip. Iligmpoctip BekTopHOrO mpocTopy. Ilpuxnamu
BEKTOpHUX mpocTopie Ta migmpocropis. Kpurepiii migmpocropy. Jliniiina
000I0HKa MHOKMHH. Buj enemeHTiB IiHilHOI o6ononku. BiacTuBocTi miHiHHOL
o6onorkH, 1eMa npo 3aminy. basuc. IcnyBanns 0asucy. BuMipHICTL BEKTOPHOTO
npocropy. Koopmunatu Bektopa. Marpuusa mepexony, ii BiacTuBoCTi. PaHr
MaTtpuli. Teopema mpo panr Marpumi. Pamr noGytky Marpuup. JliHiiiHi
BioOpaKeHHs, iX MaTpHI{. 3aKOH 3MiHH MaTpHIl JHifHOTO BioOpakKeHHs IpH

4



sMimi OasuciB. BymoBa anreOpu JiHIHHHX TEPETBOPEHb CKIHUCHHOBHMIPHOTO
mpoctopy. CucreMu JNiHIHHHAX PIBHAHb. 3arajlbHUN METOJ PO3B'I3yBaHHS CHCTEM
niifiHux piBHgHb. OOHOPIAHI CHCTeMM IiHIMHUX piBHAHB. DyHIaMEHTaIbHA
cuCTEMa pO3B'A3KiB, ii 3HaXOmKeHHsA. BracHi BekTOpM Ta BIacHI 3HAYEHHS
MHIHHIX MepeTBOPEeHb. XapaKTepHUCTHYHUN TIONIHOM JiHIMHOIO IEpeTBOPEHHS.
[Tpsima cyma BekTOpHUX 1pocTopiB. [Ipuknaau. JlonoBHEHHS TiAIPOCTOPY.

Binimiiini ¢ynaxuii ta Oiminidai Gopmu. EnemenrapHi BmactmBocti. Ponb
CUMETPMYHUX Ta 3Hako3MiHHHX QopMm. Ksagpatwuni ¢opmu. JliBe Ta npase
OPTOroHabHI JonoBHeHHA. JIiBe Ta mpaBe sapo OumiHiNiHOL (QopMu, iX 3B'I30K 3
paurom. Aurebpa xBarepHioHiB. CraHpapTHuil 6a3uc anreOpH KBaTepHIOHIB i
TabJIMLsE MHOKEHHSI J10T0 €JIEMEHTIB.

IMoxineHicTh y Kinbii mominomis. Koperi nmomnomis, Teopema besy, kpatHi
KOpeHi, KimpkicTh KopeHiB. IlofimeHiCTE y Kinbdi, ii 3B'I30K 3 TOJOBHHMH
imeamamu. AcowlilioBaHi eleMeHTH Kimenp. HaliMeHme cHineHe KpaTHE Ta
HAWOLIbIIMIA CHOUIBHMH MINBHUK. 1X 3B'M30K. EBKIZOBI KUIBIA, IPUKIAIMA
eBKJIIIOBHUX KiJIelb. BIacTHBOCTI 1/IealliB eBKIIIIOBUX Kilellb.

®ynxuis Einepa. I'pynoBa xapakrepuctuka ¢yskmii Einepa. Kimsunesa
xapaktepuctuka Qynkuii Eitnepa.Teopema Eifnepa Ta ii Hacmigok (Mana Teopema
®epma). Dymkmis MeGiyca. CymaropHa ¢yHkiis qus  ¢oyskuii Mebiyca.
Muoxenns Jlipixae TEOPETHKO-9MCIOBUX  (DYHKIIIH. Horo BnacTuBOCTI.
KoHrpyeHmii 3a MOAyJNeM n, iX pPO3B'A3KH, KUIbKiCTh po3B'saskiB. IIpumiTuBHi
koperi. TIpuknmanu 4mcen, IO He MalTh NPUMITHBHMX KopeHiB. Kpampartuysi
JUIIKY Ta HEIMIIKH 3a npoctuM moxyieM. Kpurepiit Eitnepa. Cumson Jlexannpa,
f10ro BIacTUBOCTI.

4, ludepennianbHi piBHAHHSA

Teopema iCHyBaHHs Ta €JUHICTh IIA JUGEPEHINaNbHOrO PiBHAHHA 1-r0
IOpANKY, fKe pO3B'd3aHe BigHOcHO moxigHoi. Meron isokmH. Merox
BilOKpeMJICHHS 3MiHHEX. BUIineHHS 0coOMMBUX po3B'A3KiB. JliHiliHe HEOTHOPINHE
piBHAHHS IIepImoro mopsaky. Merox Bapiauii cranoi. OcoOnuBi TOYKM PiBHAHHS
nepmmoro nopsAaky. Pipraaama Knepo, Jlarpamika. Oco0:uBi po3B's3Ky.

OCHOBHI TeOpPEMH IIPO PO3B'A3KY JMiHIHHOTO JU(EpeHIiaTbHOrO PiBHAHHS N~
ro mopsanky. @yHIaMeHTalTbHA CHCTEMa PO3B'A3KIB IMiHIHHOrO OTHOPIXHOTO
piBHsHHA. Busnaunuk Bpoucekoro. JlimiliHe HeogHOpigHE pIBHSHHS N-TO
mopsaaky. Merox Bapianuii cramux. Jlinilni nugpepeHianbai PiBHAHHA 31 CTAIMMU
xoedimiearamu. Meron Eitnepa. JucdepeHrianbai piBHAHHA BHIIMX MOPAIKIB.
3HIKEHHS IOPAAKY AU(PEPEHIianbHOTO PIBHAHHI.

Cucremu mudepeHIialbHuX PiBHIHD B HOpManbHil dopmi. 3amaua Komri.
Ilepmi Ta 3araneHi iHTerpamd. OcoOmMBI  TOYKM aBTOHOMHHMX —CHCTEM
mudepenIiaTbHuX PIiBHSAHE APYroro mMopsaxy. O3Ha4eHHs CTIHKOCTI OKpeMOro
po3B'asky audepenmiansHoro pisHgHHs 3a JlsmyHoBuM. Teopema JlsmyHoBa 1po
CTiliKiCTB 34 IMEePIIUM HAOJIMKEHHSM.

5. Teopist mipu Ta inTerpana. @yHKuioHaTLHUI aHATI3



ITo6ymoBa i ocHoBHI BiaactuBocTi Mipu Jlebera Ha TpsMiil Ta IUIOIIHMHI.
Bumipni ¢yukii Ta ix BmactuBocti. [TocrmizorHOCTI BuMipHUX byHKIIH. Teopemu
JIeb6era, Picca, €roposa. Iurerpan Jlebera mis mpoctoi i JOBUIBHOI (DYHKIIIL.
Bnactusocti imTerpama Jlebera. I'paHudnHmii mepexix I 3HAKOM IHTerpaia
Jle6era. Kpurepiii inTerpoBanocti ¢pyukuii 3a PimanoM. AGcomoTHO HenepepBHi
dyHkmii Ta ix BmacTHBOCTI. IX B3a€MO3B’S30K 3 HEMepepBHMMH (QYHKIISMH Ta
dyHkuisMu odmexeHoi Bapianii. @yHkiii oOMexeHoi Bapiauii, iHTerpan Pimana-
CrineTeeca i Horo BmacTHBOCTI. [loCTHiZOBHICTE BUMIpHHUX (QYHKIINA. 30DKHICTH
Mait:ke CKpi3h i mo wmipi. 3B'a30k Mik HuMH. DyHKuii oOMexeHoi Bapiamii i iX
BIACTHBOCTI (3 HOBENEHHSM TIIpo 300paxkeHHA (yHKUII oOMekeHoi Bapiamii y
BHIJISA/I PI3HUILI JBOX MOHOTOHHMX (DyHKIIiiA).

Kommaktai MuHOkuHH. KpuTepii KOMIAaKTHOCTI MHOXKHUHH B METPHYHOMY
npocropi. Cemapabinericts. JlimifiHi HopMoBaHi mpocropu. I3oMopdism
CKIHYEHHOBUMIPHUWX JHIHHHX HOpMOBaHHX mpoctopi. Pag @yp'e mo
opronopmoBaHiii cucremi. HepiBricte becens. PisnicTs [lapcesans. IIoHATTS mpo
oneparop i ¢ymukuionan. Jlimilini omeparopu. Hopmu omepatopa. OGepHeHi
omepaTopu. Teopema Ipo ICHyBaHHA OOEpHEHOro oleparopa (Teopema Ipo
mocratHi yMoBH). IIpuHIMI CcTHCKaro4uX BigoOpaxkeHb.Teopema banaxa-
[ITeiinraysa. Teopema Xana-banaxa.

6. PiBHstHHS MaTeMaTHYHOI (isuKH

KaHoHiuHi BUIM JiHIHHMX pIiBHAHR B YAaCTMHHUX MOXIJHUX JpPYIroro
MOpANKY Bifl IBOX HE3WISKHHX 3MiHHMX. 3ajgaua Komni g piBHSAHHS
TEIUIONpPOBiMHOCTI B wiapi R'x[0,7], PO3B'I3aHHA 3a METOJOM IHTErPAIBHOIO
neperBopenHs ®yp'e. [IpuHIMI MakCUMyMY JUIS OTIEPAaTOpa TEIIONPOBIAHOCTI B
mapi R"x[0,7] Ta IPOCTOPOBO-4acOBOMY IMIIHApPI S;x[0,7]. KpaiioBa 3amada 3
MeXOBUMH yMoBaMH Jlipixje s pIBHSAHHS TEIUIONPOBITHOCTI B  CTPIDKHI
CKiHYEHOI JOBKUHH, pO3B’A3aHHA 3a METOJOM PO3JiIcHHA 3MiHHUX. 3amaqa Komn
Iyl PIBHAHHS KONWBaHb CTPYHHM B CMy3i Rx[0,7]; pO3B'A3aHHA 32 METOJIOM
XapaKTepUCTHK T4 IHTerpambHOro nepersopenHs ®yp'e. 3amaua Komr s
XBUIILOBOTO PIiBHAHHA B wiapi R’x[0,T]; po3B'A3aHHA 3a METOHOM COepHIHHX
cepennix Kipxroda. 3agasa Komi s XBHIBOBOTO piBHAHHA B mapi R*x[0,7];

pO3B'A3aHHA 3a METOAOM CIYCKy AJamapa, IHTerpaibHa (opmyna llyaccoHa.
IaTerpan eneprii Iy piBHAHHA KOIMBAaHb CTPYHH B CMy3i Rx[0,7], KOPEKTHICTh
3amaui Komri B cmy31i Rx[0,77].

KpaiioBa 3amaga 3 MexOBUMH yMoBamu Jlipixye UId piBHSIHHS KOJNHBaHb
CTPYHM; pO3B'SI3aHHA 32 METOXOM pO3MlileHHs 3MiHHHMX. ITocTaHOBKH KpaiHoBHX
sanaq Jlipixne, Heiimana ta PoGena mna piBesaHHA Jlannaca B cKiHYeHHIA 001acTi
B R'; mnpuHIMI MakcumyMmy s piBHsSHHA Jlammaca. @opmyna I'ayca-
OcTporpajicbkoro, Iepma Ta ZApyra JomoMmikHi ¢opmynn I'pina, ocHOBHa
dopmyna I'pina B ckindenHii o6acTi B R"; yMoBa po3B's3HOCTI 3aa4i HeiimaHa.
TeopeMu Tpo cepelHi 3HAUEHHS rapMoHigHOI (GyHKIII B Kymi Ta Ha cdepi B R",
IIpo HecKiHUeHHY Au(epeHuiioBHICT: rapMOHiuHOi QyHKIIIT B CKiHUeHiH 0bnacTi B
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R". Kpaiioa 3amada 3 MexoBHUMHU ymoBamu Jlipixie /i piBHAHHA Jlarmiaca B
KOJIi; PO3B’sI3aHHS 32 METO/IOM PO3/iIeHHA 3MiHHMX. KpaifoBa 3a/1a4a 3 MEKOBIMH
ymoBamu [lipixie mms piBHgHHA Jlammaca B KilbIll; pO3B'A3aHHSA 32 METOIOM
pO3/ineHHs 3MiHHUX. 30BHIilIHA KpaifoBa 3amada 3 MexoBUMH yMoBamu Jlipixie
114 pisHaHHs Jlamiaca B KOJI; pO3B'A3aHHA 32 IepeTBOpPEeHHAM iHBepcii KenbBiHa.

7. MeToan onTuMizamii Ta Bapianiiine YucaIeHHs

Onykmi ¢yukmii: o3HaueHHs, BractuBocTi. HepiBHICTE Wencena. Kpurepiit
onyknocTi gudepenuifiosuux ¢ynkmiii. Teopema Kyna-Takepa. Ymosa Crelitepa.
Bapiauis 3a JlarpamkeM. Oznagenns. Ilpuknanu. Iloxigna 3a I'ato. O3HaYeHH:.
Ilpuxnagu. Teopema mnpo mudepeHuifoBHicTE 3a @peme CyHepmo3MINi
BimoOpaxkenb. I[locraHoBKa 3araidbHOi 3ajadi yMoBHOiI MiHimizanii. Teopema
®epma. [Ipuknanm, 3aCTOCYBaHHA TEOPEMHU IIPO AU(EpEHUIHOBHICTE Cynepmo3Hiil
BigoOpaxens. Teopema Mopo-Poxadenapa. Teopema [lyGosuiskoro-MintoTina.
puxmamy. TToHsTTs moXinHoi 3a HanpsamoM. IIpukiany, BIacTUBOCTI.

Bagaua Jinonu. SIkiceuit amanmis. PiBaanns Elinepa-Ilyaccona. IIpuxmanm
fforo 3acTocyBaHHs. 3acTocyBaHHs JieMH Jlfo6ya-PeiiMoHa 10 po3B'sa3aHHs 3a1adi
Jlarpamxa. Heo6xinui ymosu B 3aqaui Efinepa. 3amaya BapiallifHOro 4MCICHHS 3
HepyXOMHMH KiHIamMd. HeoOXiHi yMOBH ONTHMANbHOCTI. [HTETpyBaHHs PiBHAHB
Eiinepa. [lepmi iHTErpaim.



2. IEPEJIIK INTAHB, 3AITPOITIOHOBAHUX VIS ICHIATY

Berymsi BHIpoOyBaHHS TPOBO/STECS 32 PINICHHAM eK3aMeHaliiHOT KoMici
3a GineraMu. J{ns MiATOTOBKH BiATIOBiI BUKOPUCTOBYHOTh eK3aMEHALiiHI THCTKH,
110 30epirarThcsa B 0cOOOBIH CIIpaBi BCTYIIHHKA.,

3 nporpaMaMH BCTYIIHHX BHIPOOYBaHE, IIEPEIiKOM IHMTAHb, MOPSAKOM
NpOBEIEHHS BCTYIHHMX BHIIpoOyBaHb 3a cmeniansHicTio E7 Maremarnka,
BCTYIIHHKH MarOTh 3MOTy O3HaioMuTHCA Ha odiniinomy cairi JTHY.

PiBeHp 3HAHH BCTYIHHKIB OI[HIOETBCS €K3aMEHAIINfHOIO KOMICI€ 3a
CTOGANBHOI CHCTEMOIO. Pe3ysibTaTd IIPOBENEHHS BCTYIHOIO BMIpPOOyBaHHs
0(OPMIMIOTECS MPOTOKONOM, B AKOMY (DiKCYIOTBCS CK3aMEHAUilHi THTaHHA. Ha
KOXKHOI'O BCTYITHHKA BEJETHCS OKPEMUH IIPOTOKO.

[IpoTokonu TpUiOMy BCTYNHHX BHIPOOYBaHb ICIA  3aTBEP/UKCHHA
30epiratoThcs B 0COOOBIi crpaBi BCTyIHUKA.

IIuTaHHS, 3aNPONOHOBAHI s BCTYNHHKIB B acmipaHTypy 3a
cnemiansuicTio E7 Matematuxa OHIT «MaTematuka» y 2025 poui.

1. MaTemMaTHYHHUI aHAJTi3!:

[oTyxHicTs MHOXUH. [[OpiBHAHHA HOTYXHOCTEH. 37iYeHH] Ta HE3JIYeHH1
MHOKHHH T4 1X BIaCTHUBOCTI.

'paHuIIs THCITOBOT MOCTiOBHOCTI. BiacTHBOCTI Tparuub. Kpurepiit Ko,

Yucnosi psau. O3HaKU 301KHOCTI.

Henepepeaicts ¢ynkuii. JIokampHi i rI00anbHi BIACTHBOCTI HENCPEPBHEX
(YHKITIH.

Tludepenmitiopanicts pyHkuiit. [Toxinua, mudepenmian Ta ix BIaCTUBOCTI.

OcHoBHi TeopeMu AU(EPEHIIaIbHOI0 YUCTEHHS.

®opmyina Teitnopa.

InTerpan Pimana. HaiiBaxkmuBinni Kacu iHTErpOBaHUX 33 PiMaHOM byHKITIH.
OcHOBHi BIacTHBOCTI iHTerpana PimaHa.

HesnacHi iHTerpaid, iX BIacTHBOCTI. AOCONIOTHAa Ta YMOBHA 30LKHICTH
HeBIAcHUX iHTerpaniB. O3HaKH 301KHOCTI.

Iludepenniiioanicts  QyHKUi# Garathox 3MiHHHX. YacTHHHI TIOX1JTHI.
KoopauHaTHe 300pakeHHs aubepenuiany. YacTHHHI ITOXIIHI BUIIIX TIOPSAAKIB.

[loToukoBa i piBHOMipHAa 30DKHiCTE ciM’i ¢yHKHiH, 3aMexHOI BiX
napamerpy, 30kpema, (yHKIIOHAIBHHX TOCTIiIOBHOCTEH 1 PS/IB.

Pamu @yp’e. Jocmimkenns 36ixHoCTI pagy Pyp’e. Hepisnicte beccens Ta
pieHicTb IlapceBai.

IleperBoperns Myp’e Ta Horo BIacTHBOCTL. IHTErpan dyp’e. JocraTHi
yMOBH 306paxenHs QpyHKUil inTerpanrom Oyp’e.

®opmymu I'pina, Tayca- Octporpancskoro 1 CTokca.



2. KoMmiekCHAM aHaJIi3:
InbepenuiiiosricTs KomrutekcHoi Gynxuii. Kpurepilt audepenuifiopanocti.
[HTerpoBHicTh  KOMIUIeKcHOi ¢yHkmil. InTerpambra Teopema Ko
Inrerpansaa Gopmyna Komri.
Crenenesi psamu. Paxiyc xpyra 36ikHOCTI. BIacTUBOCTI CyMH CTEIIEHEBOTO
pany.
Psn Jlopana. Po3BrHEHHA aHaniTHHOI QyHKLii B psix JlopaHa.

3. Jliniiina anredpa i Teopis umce:
Bigmosimmocti Ta BimoOpaxemms. Ilpuxmagu  BigoOpaxens. Tumu
BiZ0OpaXeHsb.
[TiZCTAaHOBKM MHOXHKH. Ipyma IJCTaHOBOK CKiHYE€HHOI MHOXHHH.
Tab6nuuna popMa 3aMuCy MMiACTAaHOBKH.
BuznayHuky. 1x BuactuBocTi. Merton [Mayca 3HaXOUKEHHsS BHU3HAYHHKA.
MiHopH MaTpHLB Ta iX anreOpaidHi JOIIOBHEHHS.
Anrebpa MaTpuub., basuchi Marpuni. Tabnuis MHOXEHHS OasucHUX
MATpPHLb.
I'pynma. Iligrpyma. IIpuknagg rpym Ta IIATPYIL Kpurepiit miarpyms.
HopmanbHi TiATPYITH.
Kimsme. Ilimkineme. Kpurepiil miakineipst. T'omoMopdisMu  Kinemp, ix
BJIACTHUBOCTI.
Tino. Iigrino. Kpurepit marina.
ITosne. Iixnone. Kpurepiit mamond. XapakTepuCTHKA TOJIA.
[Mone KOMIUIEKCHHUX uMcer. BUI eneMeHTiB Ta OCHOBHI ONepalii HaJ HUMH.
MHOKEHHS KOMIUIEKCHUX YHCENl Y TPUroHoMeTpuaHiit hopmi. @opmyna Myaspa.
Bexropruii mpoctip. IlinmpocTip BEKTOPHOTO IPOCTOPY. [Tpuxianu
BEKTOPHIX IPOCTOPIB Ta mianpocTopis. Kpurepiit HiIIPOCTOPY.
JTimiitaa 060T0HKa MHOKHHU. BHJI eeMeHTIB JTiHiHHOT 000IOHKH.
Basuc. Icuysanns 6asucy. BumipHicts BekTOpHOTrO IpocTopy. Koopaunara
BEKTOPA.
Panr MaTpuni. Teopema mpo paHr MaTpuili. Paur 00yTKy MaTpHI.
CucrTeMd JiHIMHWX pIBHSIHB. 3arambHHi METOI pPO3B'A3YBaHHA CHCTEM
TiHIHHIX PIBHSAHB.
BuiacHi BEKTOpH Ta BIacHi 3Ha9eHHs JHIAHUX EPETBOPEHB.
Bimimittai ¢yskuil Ta 6imimiiini Gopmu. Enemenrapmi practuBocTi. Pomns
CHMETPHYHHUX Ta 3HAKO3MIHHHX (OpM.
TMoxineHicTh y Kbl momizoMis. Kopeni moninomis, Teopema besy, KpaTHi
KOpEHi, KiIbKiCTb KOPEHIB.
EBKIiIOBI KiNBLE, NPUKIAAH €BKIIIOBHX Kirers. BiacTusocti ineaiiB
EBKJIIIOBHX KIJIELb.
®ynxuis Eitnepa. I'pymosa XapakTepUCTUKA ¢ynxnii Einepa. Kinsesa
xapaxrepuctuka Qynkuii Eitepa.
Teopema Eiinepa Ta ii Hacimgok (Maa TeopeMa depma).
KoHrpyeHLii 3a MOTyIIEM 1, IX PO3B'A3KH, KiILKICTh PO3B'S3KIB.



4, IndepennianbHi piBHAHHA:

Teopema icHyBaHHs Ta €IuHiCTH AIS AudepeHIianbHOro piBHAHAA 1-TO
TTOPAIKY, SIKE PO3B'SA3aHE BiTHOCHO MOXITHOL.

Jlinifine HEOQHOPIHE PIBHAHHS MIEPIIOTO MOPsSAKY. MeTox Bapiallii cTaoi.

Pisuauns Knepo, Jlarpamxka. Oco6muBi po3B's3KH.

OCHOBHI TeOpeMHM TIPO PO3R'I3KU TIHIHOTO AUdepeHIialsHOrO PiRHAHHS h-
TO TIOPSIKY.

dyngaMeHTalbHa CHCTEMa PO3B'I3KIB JIHIITHOrO OJHOPINHOTO PIBHAHHA.
Buznauauk BpoHCBKOTO.

Jligiiine HeOMHOPIOHE PIBHAHHA N-TO MOPAAKY. MeToa Bapialii cTaaux.

Jigitiai mudepeHuianpHi piBHAHHA 31 cTamuMu KoediumieHtamu. Meron
Eiinepa.

Cucremu qudepeHIlianbHUX PiBHIHb B HOPMaJIbHiN (opMmi.

5. Teopis mipu Ta iHTerpana. ®yHKnioHaILHHIT aHATI3:

ITo6yoBa i ocHOBHI BracTHBOCTi Mipu JleGera Ha IpsMii Ta IJIONIKHI.

Bumipni QyHKIii Ta IX BIACTHBOCTI.

Iarerpan JleGera ams mpocToi i moBineHoi (yHKuii. BracTusocTi iHTeTpana
JleGera.

AGcommoTHO HemepepBHi (QYHKIIT Ta IX BIaCTHBOCTI.

IaTerpan Pimana-CTinbTheca i HOro BIaCTHBOCTI.

IMociZoBHICTh BUMIpHHX QYHKI{H. 301KHICTS MaiKe CKpi3b i 110 Mipi.

dynknii oOMexeHol Bapiauii i iX BTacTHBOCTI (3 MOBEAECHHAM IIPO
300paxeHHs (QyHKIii oOMexeHoi Bapialii y BHIIIAAI Pi3HUII ABOX MOHOTOHHHX
GbyHKLiH).

Kommaktai MHOXHHH. Kpurtepii KOMIAKTHOCTI MHOXHHHM B METPHIHOMY
IPOCTOPI.

CenapabineaicTs. JIiHiliHI HOpMOBaHI IIPOCTOPH.

Pan ®yp'e mo opronopMoBaniii cucremi. Hepismicts becems. PiBHICTB
ITapceBans.

ITonarTs mpo onepaTop i GpyHKuioHan. JliniiHi oneparopu. Hopmu oneparopa.
OObepHeHi oniepaTopH.

TeopeMa Ipo icHyBaHHZ OGEpPHEHOTo oIlepaTopa (TeopeMa IIPO IOCTAaTHi
ymoBH). [IpUHITUII CTHCKAIOYKX BiOOPaXKCHB.

Teopema banaxa-Illteiinraysa.

Teopema Xana-banaxa.

6. PiBusianas MaTeMaTU4HOI QiznKm:
Kanowiuni BHAM JiHIMHUX pPIiBHSHE B YaCTMHHUX IOXIOHHX JIpyroro
IOPSZIKY Bill TBOX HE3aJIEKHUX 3MiHHUX.
3amaua Komr s piBHSHHA TEIUIONPOBIZHOCTI B mapi  R"x[0,T],
PO3B'A3aHHA 38 METOZOM IHTErpanbHOro MepeTBopeHHs Dyp'e.

10



KpaiioBa 3agaua 3 MexoBumu ymoBamu [lipixne g piBHAHHA
TEIUIONMPOBIAHOCTI B CTPHXKHI CKIHYCHOI JOBXKHHH; PO3B A3aHHSA 34 METOIOM
PO3ILICHHS 3MIHHUX.

3anaga Komri uig piBHSHHS KOJHBaHb CTPYHH B CMY31 Rx[0,T]; po3B'A3aHHA
33 METOJIOM XapaKTEPHUCTHK Ta IHTErPaILHOr0 nepeTropeHHs Dyp'e.

3agaua Komri juis XBHIBOBOrO PIiBHSHHS B Imapi R*x[0,7]; po3B'a3aHHA 32
MeToJoM chepuunux cepenHix Kipxroda.

KpaiioBa 3amaua 3 MexoBUMH yMoBaMu Jlipixme Ui piBHSHHS KOJHMBaHb
CTPYHM; PO3B'I3aHHS 32 METOJIOM PO3JALICHHS 3MiHHHX.

IMocranoBku KkpaiioBux 3amau Jlipixie, Helimana ta Pobena misd piBHAHHS
Jlamtaca B ckiHYeHHiN oOmacTi B R"; NPHHIMI MaKCUMyMy HJs PIBHAHHA
Jlamnaca.

KpatioBa 3ama4qa 3 MexxoBuMu ymosamu Jlipixne ans pisusuus Jlammaca B
KOIIi; PO3B’sI3aHHS 32 METOJIOM PO3/IiICHHS 3MIHHUX.,

KpaiioBa 3amada 3 MexoBUMH yMoBamu Jlipixme mis piBHAHHs Jlamiaca B
KilIbIli; PO3B'I3aHHSA 38 METOJIOM PO3JUICHHS 3MiHHUX.

7. Meroau onTuMi3anii Ta Bapianiiine YMCIeHHA:
Onyxii QyHKI{i: 03HageHHs, BracTuBocTi. HepigHicTh encena. Kpurepiit
OIYKJIOCTi AupepeHIIHOBHUX QyHKIIIH.
Teopema Kyna-Taxkepa.
Ywmogsa Cnenrepa.
Bapiais 3a JlarpamkeM. O3HadeHHs. [Ipukmamy.
[Toxigna 3a ["aTo. O3HaueHHd. ITpukiaay.
TeopeMa 1po audepenuiiioBHicTs 3a Gpemnre cynepnosuiii BinoOpaKeHs.
[TocTaHOBKA 3aranbHOI 3a1adi yMOBHOT MiHIMI3allii.
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CTpyKTypa eK3aMeHauiiinoro dimera

Ex3aMeHaliiiauit 6iieT MiCTHTh 3 3aIUTaHHSA BiXKPUTO dopmu, 3MICT AKHX
cTae BiMOMHM BCTYIHHKY JHIIE IpPH OTPUMAHHI Oimera. 3MicT 3anMTaHb
Bi/OBIZA€ TepeiKy MUTaHb JUCIMILIH 1-7, HABEACHIX BHILE. TpuBaNiCTh ICIIUTY
— 2 acTpOHOMIYHI TOIUHH.

KpuTepii omiHKH Binmosinei

KokHa BiAOBib Ha MUTAHHS OIIHIOETECS 32 200 - GaTBEHO MIKAJIOH:

0-99 GajgiB BHCTABIETECA BCTYNHHKY B acmipaHTypy, KA BOJOZIE
MaTepianoM Ha 6a30BOMY DiBHI, BUKJIAzae fioro 6e31aJHO, JOITyCKA€E IIOMUIKH Y
BU3HAYEHH]I (YHIAMEHTAIBHUX [OHATH, [a€ HE TIPABHIILHY BiAMOBIOE HA
[IOCTaBJICHE 3alMTaHHs.

100-124 GanH BHECTABIAETHCA BCTYIHHKY B acipaHTypy, AKHIl YacTKOBO
BOJOJIi€ MATEPIaToM 1 3JATHUI BIATBOPUTH HE3HATHY 10ro 4acTuHy, Ja€ YaCTKOBY
BiTIOBIAB HA 3AIATAHHS, A€ IPUITYCKAETHCS IIOMUIIOK.

125-149 Ganie BHCTABISETHCA BCTYIHHKY B aCIipaHTypy, AKAI TEMOHCTPYE
3HAHHS B 0OMeKeHOMY 00CsI31, He 3HAE 3HAYHOI YaCTHHU MPOTpaMHOTo MaTepiany,
OCHOBHHX TIOHATH 3 MaTEMATHKH, JOMyCKae {CTOTHI TOMMIKU TIpH BU3HAYEHHI

OCHOBHHX MATEMATHUHHX IIOHSTh, HE CHPOMOXKHUU IIPOBCCTH IIOBHOLIIHHOTO
noBefeHHs (aKTIB Ta TEOPEM.

150-169 0aniB BHUCTABILIETHCA BCTYNHUKY B acIipaHTypy, AKUM 3HAE JHIIE
OCHOBHHII Marepian, ajne HeE 3aCcBOIB HOro IeraneM, ITOIyCKae HENOJIKH ¥
BUBECHHI MaTeMaTHIHUX ¢axTiB, TBEp/IKEHE, TEOPEM.

170-189 Ganip BHCTAaBISETHCA BCTYIHUKY B aCTPaHTYPY, AKUAN TBEpJO 3HAE
IIporpaMHmii Marepiall, TPaMOTHO i mo cyTi BHKIajgae HOro, IPHITyCKaeThCA

JeKiTbKA HE3HAYHEX IOMHIOK, sKi BMi€ BUIDAaBHTH, BUKJIAJeHUil Marepian
imrocTpye IpHKIaTaMH.

190-200 GaxiB BHCTABIAETLCS BCTYIHHUKY B acHipaHTypy, AKuM TIHOOKO Ta
MiIIHO 3aCBOIB TpPOrpaMHHMii Marepiall, BUYCPIHO, IIOCTiZJOBHO, IPaMOTHO W
OTidHO HOro BHKIAa€, Y BIiANOBiNI AKOTO TiCHO IOB’A3YETHCS TeOpid 3
TIPAKTUKOI0, MOXKE CHCTCMHO { y moriuniil MOCITITOBHOCTI JaBaTH BIJMOBIAl Ha

[IOCTABJICHI 3alIMTAHHA.

IMincymkoBuil 6an 32 eKk3aMeHaliliHy poO0Ty BHCTAaBIAETHCA, AK CEPEAHE
aputMeTHIHe OalTiB 32 KOXKHE 3aBJaHHA.
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