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1. 3BMICT PO3IJIIB TA TEM JUCHUILITH

1. MaTemaTHuHmii anatiz

Enementy Teopii MuOMmMH i BigoGpaxens. Teopis mitichux uncen. OcHOBHi BJIACTHBOCTI
niicHEX umcen. [loTyKHiCTE MEHOXUH. [lopiBusanns motyxHOCTelH. 3midenni Ta HesmiueHmi
MHOKHMHH Ta iX BIACTHBOCTI.

I'panuns 4mcnoBoi mociigosHOCTi. BriacTHBoCT rpanunb. Kputepiit Komi. Uwncnosi
pamu. Ossaxu 36ikH0CTi. ['pannnsg $yrkuil. BractusocTi rpanuns. I panuus QyHKIil npu 6asi.
OGuucnenns rpamunb. Henepepsmicts ¢ymkuii. Jlokameui i rioGaismi BJIACTHBOCTI
HerepepBHUX (yHKIiH. [TopiBHAHHS acHMITOTHYHOT TOBE TiHKH (byHKIiiH.

HudepennitioBanicts dynxuiii. Ioximma, mudepenmian Ta ix BracTHBOCTI.OCHOBH]
TeopemMu JupepenniansHoro ducnenns. ®opmyia Teiinopa. Ipasuna Jlomitans. JJocmimkenHs
¢ynxuii MeTogamMu 1uQepeHIIATEHOrO YHCIEHH S,

IlepBicHa Ta Heu3HaveHuit inTerpa. OCHOBHI MeTOMw iHTerpyBaHHs Gynxmniit. [HTerpan
Pimana. Haitpaxnmpimi knacu inTerpoBaHux 3a PimManom (yHnxniii. OcHOBHI BracTHBOCTI
inTerpany Pimana. ®@opmyna Helotona-Jleii6nina. 3acTtocyBaHHs iHTerpasa Pimana. Hesmacui
inTerpamu, ix BIAcTHBOCTI. AGCOMIOTHA Ta YMOBHA 3G1KHICTh HEBITACHHX iHTerpanie. O3Haku
301XKHOCTI.

Ilpocrip R™ Ta maiiBaxmsimi kiacu foro miamuoxmH. ['panmms ¢yHKIi# Garareox
3MIHHHX, BJIACTHBOCTi rpanmupb. Hemepepsmicts ¢ymkuili Garatsox smimmmx. JIOKaisHI Ta
r00anbHi BIacTHBOCTI HemepepeHuX (ynxmilt. JnbepenuiiopamnicTs GbyHKIiH Hararsox
sMiHHAX. YacrnHHi noxigmi. Koopmumarhe 300paxerHs mugpepenmiany. UacTHHHI moxizmi
BuImX nopaakis. @opmyna Teitnopa. Jocmimkenns dyrkuiii Garathox 3MiHEMX MeToTaMH
Au(epeHIiaTEHOTO YHCIEHHS.

ITorouxoBa i piBHOMipHA 301XKHICTE ciM’1 DYHKIIH, 3ameKkHOT Bix napamerpy, 30KpeMa,
(GyHKIiOHATBEHEX MOCTiZOBHOCTEH i pamiB. OyHKIiOHANBHI BIACTHBOCT I'PaHHYHHX (DYHKI(iH
(YMOBH KOMYTYBaHHS HBOX IDaHHYHUX TNICPeXOiB, HETEPEPBHICTh | I'paHUYHMN Nepexiz,
IHTerpyBaHHs i rpaHmunuii nepexin, mudepenmitoBanHs i rpaHHYHHA nepexin). Psaou Pyp'e.
Ipuanun nokamisauii. Jocnimkerns 36ixHocTi psay ®yp’e. Hepisricts Beccens Ta PiBHICTE
[Tapcesains.

Briachi i HeBiacHi iHTerpay, 3aMexHi Bix napamerpa. O3HAKH PIBHOMipHOI 30i%HOCTI.
QyukuioHansHi Bractusocti. Eifneposi interpam. Ilepetropenns ®yp’e Ta ioro BIACTHBOCTL.
[nterpan ®@yp’e. JlocTaTHi yMOBH 300paxenHs GyHKIT iHTerpatomM Oyp’e.

Kparui inrerpamu. ix BnactuBocTi. 3BeleHHS KpaTHOro IHTerpany 10 MOBTOPHOTO.
3amina sminnux. KpuBoniniiini Ta moBepxHesi iHTerpamm Ta iX BIAaCTHBOCTI. ©®opmymu I'pina,
I'ayca- Octporpancekoro i Ctokca. EnemenTu Teopii moss.

2. KomnuiexkcHuii anais

Audepernitiopnicts  kommiekcHoi  dymxuii.  Kpurepiit midepentiiiopanocTi.
[HTErpoBHicTE KoMIIeKCHOT (yHKIii. [HTerpansna Teopema Koui. InrerpamsHa gopmyna Komi.
Crenenesi psnu. Pamiyc xpyra 36ikHocti. Bractusocti cymu cremenesoro psany. Teopema
Bettepiurpaca npo psn ananitiaaux ¢pyukmnii. Pax Jlopasa . PosBUHEHHS aHATITHYHOT byHkmii B
pan Jlopana. Teopema emuHOCTI JUIsl aHANITHYHHX (QYHKIH. [IpMHIEII MaKCHMyMa MOJIYJIS.
Teopis muuikiB Ta i1 3acTocyBaHH4.

3. Jliniiina anre6pa i Teopist unce.

Bixnosinrocri ta Bino6paxenns. [Tpuknamu BinoGpaxens. Tunu BinoGpaskens. JJo6yTok
BioOpaxens. Bracturocti onepanuii 106yTky BimoGpakens. CKiHYeHH] Ta 3UHCIICHH] MHOKIHY,
Ponb 3uMcieHHUX MHOXWH. BiactuBocTi 3uuc/IeHHIX MHOXKHH. 3UHCICHHICTS Z, Ta Q. Teopema
Kanropa mpo Oynean. XapaxtepucTuuni (GyHKIIl IiIMHOXKHH Ta ix poisie. [lepeTBopeHHs
MHOXHH. [licranoskn MHOXHH, ['pyna miZcTAHOBOK CKiHYCHHOT MHOKHMHA. TaGmMuna (popma



3alHCy MiACTaHOBKH. JI06YTOK I1iACTAHOBOK MHOXHHH y TaGiuumHiif ¢dopmi. Tpaucnosumii, ix
napHicte. Ponps Tpancmosuiii. '

Busnaunuku. Ix Bmactmsocti. Meton I'ayca 3HaxomkeHHS BH3HauHMKA. Mizopu
MaTpHllb Ta iX ajredpaiuHi nonosHeHHA. Poss MiHOpiB Ta anre6paiuHux IOMOBHEHS. Teopema
Jlanmaca. OGepuena matpuus. [lpuknany MaTpuib, mo He MaoOTh obeprenoi. Kpurepiii
icHyBaHHs oOepHeHOi MaTpumi Ta ii 3HAXOKEHHS. Anrebpa maTpuns. basumcmi matpui.
Tabmuus muoXeHHs GasucHuUX Matpumb. TpaHcBekiii. MHOXEHHS TpaHCBeKUii. Matpuus,
obepHeHa 1o TpaHCBeKii. Poib TpaHCcBeKIii.

Binapna anrebpaiuna onepauis. ITpuknamm KOMYTaTHBHHX, HEKOMYTATHBHMX,
acoLiaTUBHUX Ta HEACOIIaTHBHHX OiHapHMX anreGpaiunHux onepauiii. Poss aconiaruBHOCTI.
I'pyna. Ilinrpynma. Ilpuknanm rpyn Tta miarpyn. Kpurepiit miarpymm. Hopmameni miarpymm.
Crpsixeni enementu. Kpurepiii Hopmansnocri. [Ipocti rpymm. ®axrop-rpynu. ['omomopdizmu
IpyIL, IX BractusocTi. [Tpuxmamm romomopdizmis rpym. Kinsue. [Tiakinsme. IMpuxnagu kizens a
migkinens. Kpurtepif miakinens. TomomopdismMu  Kiferb. iX  BIACTHBOCTI. [puxnamm
romoMopdismiB Kineub. Tino. ITinrino. IMpukmazu Tin Tta migrin. Kpurepiit migriza. Iore.
[ligmone. Tlpuxnamn momis ta migmomie. Kputepiit mimmos. Xapakrepucruka mnons. [lpuknan
CKIHYEHHOI'0 HENPOCTOro MoJIs. ByIoBa MPOCTHX MOMIB XapakTeprCTHKH p. [101e KOMILTEKCHHX
uncen. Buj eneMeHTiB Ta OCHOBHI omepauii Haj HHMH. MHOXKEHHS KOMIDIEKCHHX YHCE y
TpUroHomeTpuuHiii Gpopmi. Popmyna Myaspa.

Bekropuuii mpocrip. [limupoctip BekTOpHOrO npoctopy. Ilpuxnagm BekTOpHHX
mpocTopiB Ta migmpocropis. Kpurepiit mizmpocropy. Jlimiiima o6ononka MEOXMEM. Bux
CNEMEHTIB JIHIHHOT 00onoHKH. BracTHBoCTi niniliHOI 060NOHKH, JNema mpo 3aminy. basuc.
IcnyBanHd Gasucy. BumipmicTe BexTOpHOTO mnpoctopy. Koopmumats BexTopa. Martpnusg
nepexony, i BractuBocti. Panr marpumi. Teopema 1mpo panr Matpumi. Pasr 106yTKY MATpHIIE.
Jliniiini BinoGpaxeHus, iX Marpuii. 3akoH 3MiHH MaTpuui NiHiitHOro BixoGpakeHHs IpH 3MiHi
Gasucie. Bynosa anreGpu JiHIHHHX IepeTBOPEHb CKiHYCHHOBHMIPHOTO npoctopy. Cucremu
MiHIHHUX piBHAHB. 3araNbHUii METOA PO3B'A3YBaHHS CHCTEM IiHIMHEX DiBHAHD. OnHopixni
CHCTEMH JIHIHHMX piBHSHb. DyHIAMEHTAIBHA CHCTEMA pPO3B'A3KIB, il 3HAXOMKEHHA. BiacHi
BEKTOPH Ta BJIACHI 3HA4YeHHs JMiHINHHX TepeTBOpeHb. XapaKTepUCTHYHMI MOMHOM JNiHIfHOrO
nepeTopenHs. [1Ipsva cyma BeKTOpHUX npoctopis. [Ipukiagu. JlonoBHeH s HimmpocTopy.

bBininiini ¢pynkuii Ta Gininidni Gopmu. Exemenrapsi Bractusocti. Poms cHMeTpUYHIX
Ta 3HaKO3MiHHUX (opM. Ksanpatmani dopmu. JliBe Ta npae opToroHaibHi gonosHeHns. Jlise
Ta 1pase supo OlninifiHOT dopmH, iX 3B'A30Kk 3 panrom. AnreGpa KBaTepHIOHIB. CrangaprHuit
Gasuc anrebpu KBaTEpHIOHIB i TabMI MHOKEHHS HOTO €JIEMEHTIB.

IoxinbricTs y ximbui nmonminomis. Koperi mominomis, Teopema Besy, kparmi kopewi,
KinbKicTh KopeHiB. IlominbHicTs y Kimbii, 1i 3B'I30K 3 roNOBHHME imeamamu. Acomifosami
€leMEHTH Kijens. HalivMeHmme cminpHe KpaTHe Ta HaifGinblmil crimeHmil MineHEK. IX 3B'S30K.
EBKIII0B1 KiNbIs, IPHK/IAIM €BKIIIOBHX Kijlelb. BracTuBocTi ieanis eBKIIiI0BUX Kielb.

Oynkuis Einepa. I'pymosa xapakrepuctuka dyukuii Eitnepa. Kinsnesa XapakTepUCTHKA
¢yuxuii Eitnepa. Teopema Efinepa Ta i Hacmigox (Mana teopema depma). Oynkuis Mebiyca.
Cymaropra ynkuis ana gpynkuil Mebiyca. Muosxenns J{ipixiie TeopeTHKO-4HCIOBHEX (yHKIiii.
Horo BiacTHBOCTI. Konrpyenuii 3a mozysnem n, ix poss'ssku, KilbKicTs poss'sski. IIpumitueHi
KopeHi. [lpukiamu wmcen, mo He MAIOTh NPUMITHBHHX Kopewi. Kpagparwumi mumxm Ta
HEJIMIIKH 3a IpocTuM MoayeM. Kputepiii Eitnepa. Cumson Jlexanpa. fioro BiacTHeocTi.

4. TudepenniaabHi piBHsHHS

Teopema icuyBanns Ta equmicTs s AudepeHnianbHOr0 piBHAHHS 1-ro HOPAZKY, SIKE
po3B'a3aHe BiXHOCHO mnoximHol. Meroxn i3okimid. MeTon BifokpeMiIeHHS 3MiHHMX. BuIineHHS
ocobmiBux posp'askis. JlinifiHe HeoAHOpiZHE PIBHAHHA mHEpmIOro TOpsaKY. Mertox Bapiartii
cranol. OcoOnuBi TOUKA PiBHARHA Mepmoro mopsiaky. Pisusuus Kiepo, Jlarpamka. Oco6musi
PO3B'SI3KH.



OCHOBHI TeopeMH PO PO3B'SI3KH JIHIAHOTO AH(bEPEHIIiATBLHOTO PIBHSIHHS N-TO IIOPAIKY.
QyHjaMeHTATbHA CHCTEMa pO3B'SI3KIB JiHIHHOTO O0JHOPiZHOrO piBHAHHSA. BusHauHHK
Bporcekoro. JliniliHe HeoaHOpiNHE PIBHAHHA N-ro mopsaxy. MeTon apiamii cramux. JlimiifHi
mudepenmianbHi piBHAHEA 31 crammMu  Koediuientamu. Meron FEiinepa. Hudepenniansui
PIBHSAHHS BUINMX NOPSKIB. SHINKSHHS OPSAKY AUDEPEHITIATEHOTO PiBHSHHS.

Cucremu mudepeHnianbHuX piBHSHB B HopMampHi# dopmi. 3azaua Ko, Ilepmi Ta
3araiibHi iHTerpand. Oco6HBi TOUKH aBTOHOMHUX CHCTEM u(epeHIiatsHux PIBHSHE JPYroro
mopsaKy. O3Ha4yeHHs CTiHKOCTI OKpeMOro poss'ssky IH(pEepeHIiabHOr0 pIiBHAHHA 32
JIsnynosum. Teopema JIamyHoBa npo cTiffkicTs 3a mepIIEM HAGIMKEHHAM.

5. Teopis mipu Ta inTerpana. ®ynkuioHaIbHUI aHATI3

Ilo6ynoBa i ocHoBHI BracTuBocTi Mipu JleGera Ha mpsMiit Ta MUTONMH. Bumipni ¢pyHKmii
Ta X BractuBOCTi. [TocmimoBHOcTi BuMipHUX ¢yHKwili. Teopemu JleGera, Picca, €ropoga.
Inrerpan JleGera sns npocroi i nosineroi dynxuii. Bractusocti inTerpaa JleGera. ["panuynmit
mepexin mix 3HakoM interpana JleGera. Kpurepiii imrerpopamocti dysxuii 3a Pimamowm.
AbGcomoTHO HemepepBHI (YHKWIT Ta IX BJACTHUBOCTI. IX B3aEMO3BR’S30K 3 HeTlepepBHEMH
dyHKIisME Ta QyHKIiSME 0OMeKeHOI Bapiawii. OyHKIIT oGMesxeHol Bapiauii, inrerpan Pimana-
CrinbTseca i Horo nactusocti. ITocinosricTs BUMIpHEX (yHkmii. 36ixHICTh Mathie CKpi3b i
o Mipi. 38130k Mixk HEMH. DyHKIIT 0OMeKeHoT Bapialii i X BIacTHBOCT (3 HOBEACHHIM po
300pakenns QyHKUiT oOMeseHoT Bapialtil y BUrisial pisHAL] ZBOX MOHOTOHHHUX (YHKLII).
' KommakTi muOxuHH. KpuTtepil KOMIAaKTHOCTI MHOMHHH B METPHUHOMY IpOCTOpi.
CenapabinbricTs. Jlinilni HopMoBami mpoctopu. I3oMopdism ckinweHHOBHMIpHEX ITiHiHHEX
HOPMOBaHHUX NpocTopiB. Pan @yp'e no oproHopmoBaniit cucremi. Hepisricts Becens. Pismicts
IMapcesanst. IlonaTTs npo omeparop i ¢ynkuionan. Jliniini oneparopu. Hopmu oneparopa.
Obepreni oneparopu. Teopema 1mpo icHyBaHHS 0GepHEHOTO OmepaTopa (Teopema mpo I0CTaTHI
ymoBH). Ilpunuun cruckarounx BinoGpaxens.Teopema Bamaxa-Illteiinraysa. Teopema Xana-
banaxa.

6. PiBaannsa maTemaTuuHol izuxku
KanoHiuni BumM MiHIfHUX PIBHAHB B YACTHHHHX MOXiTHHX JPYroro MOPSAKY Bill JBOX

HesaIeKHUX 3MiHHKX. 3anava Komri mna pisHseHS Temromposiamocti B mapi R” x[0,77],
PO3B'S3aHHSA 3a METOJOM iHTErpalbHOro neperBopeHHs Dyp'e. [TpUHIMI MakcuMyMmy s
omeparopa TemonposigHocti B mapi R x[0,T] Ta mpoctopoBo-uacosomy mwtiaapi S7x[0,77].
Kpaiiosa 3anaua 3 mexxoBumu ymoBamu Jlipixie /Ui piBHAHHS TEIUIONPOBIZHOCTI B CTPHIKHI
CKIHYEHOI TOBXHHH; PO3B’I3aHHS 32 METOJIOM PO3/LTeHHS 3MiHHNX. 3anaua Kommi ms PIBHSHHS
KOJMBaHb CTPYHH B cMy3i Rx[0.7]; po3B'A3aHHA 32 METOLOM XapaKTEPHCTHK Ta iHTErpatbHOro
nepetsopents Pyp'e. 3anaga Komwi 1715 XBuiboBoro pisasHus B wapi R’ x[0,77]; pos3s's3anus 3a
MetooM chepuunux cepeanix Kipxroga. 3amava Komi mis XBHILOBOro piBHSHHS B Inapi
R*x[0,T]; po3p'i3aHHA 33 METOIOM CIIYCKY Anamapa, interpamsHa (opmyna Ilyaccora.
[aTerpan eneprii 11 piBHAHHA KOJTHBaHb CTPYHHU B cMy3i R x[0,7T]. kopekTHicTs 3axaui Komri B
cmysi Rx[0,7].

KpaitoBa 3ajaya 3 MmexoBumu ymoBamu Jlipixie uis PiBHSHHS KOJNHBAHE CTPYHH;
PO3B'A3aHHA 32 METOJOM DPO3/IiIeHHs 3MiHHKX. ITocTaHOBKM KpaitoBux 3amau Jlipixme, Helimana
Ta Pobena g pisHsuHs Jlamnaca B ckimueHHilt obmacti B R"; NPHHIMIT MaKCHMyMY s
piBHsiHHA Jlariaca. @opmyna Tayca-OcTporpaachKoro, mepina Ta Apyra JOMOMiKHI (opMym
I'pina, ocnosHa ¢opmyna I'pina B ckindeHHiii oGmacti B R"; ymoBa poss'asHocTi 3azadi
Heiimana. Teopemu IIpo cepe/iHi 3Ha4EHHs rapMOHiuHOi (yHKuii B Ky Ta Ha cdepi B R”, mpo
HeCKIHYeHHY MuepeHLiHOBHICTE rapmMoHiuHoi GyHKii B cKikveniit o6macti B R".  Kpaitopa
3aj1a4a 3 MeXoBUMH ymoBamu Jlipixie mis piBHsHHS Jlamiaca B KoJli; po3B’I3aHHS 32 METOJOM

posninenss 3minnux. Kpaitoa 3anaua 3 MexxoBuMu ymoBamu [ipixie ams pisnsaus Jlamaca B
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KiJIBI; PO3B'A3aHHA 32 METOIOM PO3/iICHHS 3MIHHHX. 30BHIIIHA KpaiioBa 3a1a4ya 3 MEKOBHMH
ymoBamu [lipixne mia pisHsHHA Jlannaca B Koii; po3B'S3aHHsS 32 I1€PETBOPEHHAM iHBEpCii
Kenbpina.

7. MeToau onTumizauii Ta Bapiauiiine quc/eHHdA

Omykii ¢yHkuii: o3Hasenns, snactusocti. Hepismicts Mencena. Kpurepiit omykiocri
muepenuiiopanx pynxuiit. Teopema Kyna-Takepa. Ymoa Creiirepa. Bapiaris 3a Jlarpamkem.
Osnavenns. Ilpukmamu. Tloximma 3a Taro. Osmauenms. I[lpuknanm. Teopema Ipo
mudepenniiiopHicts 3a ®pemie cynepros3uuii BigoOpaxkeHb. IlocTaHOBKA 3arayibHOI 3amaui
yMmoBHOI  Mimimisanii. Teopema @epma. [Ipukiamu, 3aCTOCYBaHHS TEOPEMH PO
maQepenniioBHicTs cynepnosunii BimoOpaxenb. Teopema Mopo-Pokadenapa. Teopema
Hy6osuupkoro-Mimorina. Ilpuxnamu. Ilomarrs mnoxigHol 3a  Hampsmom. ITpukma,
BJIACTHBOCTI.

3amava Jlinonn. SxicHmit amani3. PiBmsuus Eiinepa-Ilyaccona. Ilpuknamu ioro
3acToCyBaHHA. 3acrocyBaHHsA JemHu [liobya-Peiimona mo posp'asanHs 3amaui Jlarpamka.
HeobOxinu1 ymoBu B 3amaul Eiinepa. 3agada BapiamiifHOro 4HCIEHHS 3 HEPYXOMHMH KiHIISIMH.
Heo6xixui ymoBH ontuManbHocTi. [uterpyBanns piBustab Eitnepa. [lepui interpanmy.



2. [IEPEJIIK ITUTAHB, 3AITPOITIOHOBAHUX IS ICIITUTY

Berynui BunpoGyBaHHs IPOBOAATECS 3a pillleHHSM eK3aMeHaiHHOT KoMicil 3a GiteTamu.
Jis miAroToBKM BiANIOBINI BHKOPHCTOBYIOTH €K3aMEHAIlifHI JIMCTKH, IO 30epiraroTecs B
0co0oBili cripaBi BCTYIIHHKA.

3 nporpamMamy BCTYNIHHX BHIPOOYBaHb, IEPETIKOM IIMTAHb, MOPSIKOM IIPOBEICHHS
BCTYNHHX BHIPOOYBaHL 32 crmemiambmicTio 111 Marematnka, RCTYNHEKH MaoTs 3Mory
O3HaHoMHUTHCA Ha odiriiiHomy caiiti JIHY.

PiBeHE 3HaHP BCTYIHHKIB OI[HIOETHCA EK3AMEHALINHOIO KOMICI€I0 338 CTOGAILHOO
CHCTEMOIO. Pe3yiibrarTyl NpOBEIEHHS BCTYIMHOTO BHIPOOYBaHHS 0(GOPMISIOTECS IPOTOKONOM, B
SIKOMY (IKCYIOThCS eK3aMeHauiliHi muTanHs. Ha KOXHOro BCTYNHHKA BeIeThCs OKpeMuit
HPOTOKOJL.

IIporokonu mpuifoMy BCTYMHHX BHIPOOYBaHb IICIS 3aTBEPIKCHHS 30epiraroTecsa B
oco0oBiit cripari BeTyIHHKA.

IlaTanus, 3anpomoHoBani Il BCTYNHHMKIB B acmipaHTYpy 3a cCHeNiaJbHIiCTIO
111 MaTemaTnka OHII «Marematuka» y 2024 poui.

1. MaTemaTHYHHI aHAJTI3:

Hotyxuicte MO uH. TTopiBHAHHS NOTYXHOCTEH. 3iiveHH] Ta HeTYEHH] MHOKHHH Ta
X BJIACTHBOCTI.

I'panuns wucnosoi nocmimorHocTi. Biractusocti rpanuns. Kpurepiit Komri.

Yucnori psau. O3HaKH 361KHOCTI.

Henepepsuicte ¢ynxuii. Jlokanshi i ruobaneni BracTHBOCTI HenepepBHIX (YHKILIMH.

Hudepennitiopanicts Gynkuiit. [Toxinna, qudepenmian Ta iX BIacTHBOCTI.

OcHoBHI TeopeMu U (ePEHIIATBEHOIO YHCTCHHS.

®opmyana Teitiopa.

Inrerpan Pimana. HaiiBaxmpimni kinacu iHTerpoBanux 3a Pimanom ¢ymkmiit. OcHoBHi
BJIACTHBOCTI iHTerpaia Pimana.

Hepnacui inTerpams, iX BmacTHBOCTI. AGCONIOTHA Ta YMOBHA 301XKHICTh HEBIACHHX
iHTerpanie. O3naku 3613kHOCTI.

Hudepenuiiopanicts Gynkmili Oararhox 3minaux. Yactuumi moximei. KoopamHarhe
300paxeHHs Audepernianry. YacTHHHI IOXi/IHI BUIUX MOPAIKIB.

Iloroukosa i piBHOMipHA 30ikHicTh ciM’1 (yHKIIM, 3anexH0T Bin mapaMeTpy, 30KpeMa,
(byHKIIOHATEHUX MOCTiTOBHOCTEH 1 psigiE.

Pamu @yp’e. Jocnimkenns 36ixnocti psy @yp’e. Hepismicts Beccens Ta pirHicTb
[Tapcesans.

[leperopenns @yp’e Ta Horo BmactmBocti. luterpan ®yp’e. Jlocrarni ymoBm
300paxkeHHA QYHKUIT iHTerpanom @yp’e.

Dopmynu I'pina, INayca- Octporpancekoro i Crokca.

2. KomniekcHuii anaJis:
HudepennifiopHicTs KoMIuIekcHOT GyHkuii. Kpurepiii qupepenniifosanocti.
InrerpoBHicTh  KoMmmexcHoi Qymxuii. InterpamsHa Teopema Komn. Imterpambha
(opmyna Kori.
Crenenesi pau. Paniyc kpyra 30ixHOCTI. Bractusocti cymu cremneHeroro psy.
Psan Jlopana. PosBunenHs aHamitHyHOl QyHKUii B pax Jlopana.

3. Jliniiina anredpa i Teopist uncen:
BignorigrocTi Ta BimoGpaskenns. [Ipuxinanu BinoGpasxkens. Tumnu BiZI0OpaKeHb.



Ilincranosku MHOXMH. I'pyma miICTaHOBOK CKiHYEHHOT MHOMKHHH. Ta0nuuna (popma
3aIuCy MiICTaHOBKH.
Busmaunukn. Ix Bractmsocti. Merom I'ayca 3HAXOMKEHHS BH3HAYHMKA. Minopu
MaTpHIb Ta IX auredpaidHi JOMOBHEHHS.
Anrebpa MaTpub. basuchi marpumi. Tabmuus MHOXKeHHs Ga3HCHEX MaTPHILE.
I'pyna. Ilizrpyna. Ilpukmamu rpyn Tta miarpyn. Kpumrepiit niarpyna. Hopmaneni
[iArpynu.,
Kinbue. IMiakineme. Kpurepiit miakinsus. Tomomopdismu kiners, ix B1acTHBOCTI.
Tino. ITigrino. Kpurepiii migrina.
Iome. ITixmone. Kpurepilt nixnomns. Xapakrepuctuka mos.
ITone xoMmiekcHUX yncel. Buj eseMeHTiB Ta 0cHOBHI omepauii Hag HuME. MEOKEHHS
KOMIUTEKCHUX YHCEIl Y TPUTOHOMETpUYHiH popmi. @opmyna Myaspa.
Bekropnuii mnpocrip. Iliznpocrip BekTopmOoro mpoctopy. Ilpuknann BeKTOpPHHX
npocTopis Ta nianpocropie. Kpurepiii mimmpocropy.
Jliniitna o6on0HKa MHOKHHH. By eneMeHTiB MiHiiiHOT 060I0HKY.
Bazuc. [cnysanns 6asucy. Bumipricts BekTopHOTO mpoctopy. Koopaunaru BEKTOpa.
Panr marpuni. Teopema npo panr matpumi. Paur 1o6yTky MaTpHis.
Cucremu JiHIHHUX PIBHAHB. 3aranbHU METON PO3B'SI3YBAHHS CHCTEM JTHIHHHEX PIBHSHE.
BuacHi BekTOpH Ta BIacHi 3HAYEHHS TiHIHHAX [IEPETBOPEHB.
bininifini Gynkuii Ta Oinimilai Gopmu. Enementapri Bracturocti. Poms cumerprdmmx
Ta 3HAKO3MIHHHX (opMm.
Hoxinenicts y kinbui nmominomis. Kopewi mominomis, Teopema Besy, kpari KOpeHi,
KIIBKICTH KOPEHIB.
EBKIII0BI KiNBIlA, NpHKIaQH EBKIIOBHX Kijlellb. BlIacTHBOCTI imeaniB eBKIiNOBUX
KiJenb.
Oyukuis Einepa. I'pynosa xapaxtepuctuka (yukuii Eiinepa. Kinsuesa XapaKkTepPHCTHKA
¢ynxuii Eitnepa.
Teopema Eiinepa Ta ii Hacnifok (Mana teopema Oepma).
Konrpyenunii 3a MozyneMm n, iX po3e'si3ku, KiTbKicTs po3B'S3KiB.

4. TudepeHuianbHi piBHSIHHS:

Teopema icHyBaHHS Ta enuHiCTE Mg IHdepeHIaTEHOTO PIBHAHHA 1-r0 HOPSJKY, SKe
PO3B'A3aHE BiTHOCHO IMOXIJHOT.

Jliniiine neoaHOpinHe piBHSIHS MepIIOro NopsaKy. MeToz Bapiarii cTauoi.

Pigusguna Knepo, Jlarpamxka. OcoGuuBi po3s'ssku.

OcHoBHI TeOpeMH IIPO PO3B'A3KH JiHiHHOro MU(EPEHIIaNbHOTO PIBHAHHSA N-TO TOPSAKY.

OyHIaMEHTalbHA CHCTEMa PO3B'A3KiB JIHIHHOrO OIHOPITHOrO pPiBHSHHS. BH3HAYHHK
Bponcekoro.

Jliniltne HeoHOPpiNHE PiBHSHHSA n-ro mopsaxy. Meron Bapiawii cranmx.

Jliniini mudepeniansi piBHSHES 31 craymmu Koedinientamu. Meton Efinepa.

Cucremu mudepennianbuux piBHIHD B HOpMaJbHiH Gopmi.

5. Teopin mipu Ta inTerpana. ®yHKuioHAILHUIH aHATI3:

IToGynoBa i ocHOBHI BIacTUBOCTI Mipu JleGera Ha mpsmiit Ta MIommHi.

BumipHi ¢yHKIIT Ta X BIaCTHBOCTI.

Interpan JleGera au1s mpoctoi i moBimbHOI yHKuil. Bnactusocti interpana JeGera.

AOGcomoTHO HemepepBHi (YHKUIT Ta IX BIACTHBOCTI.

Inrerpan Pimana-CrinpTheca i #0ro BIacTHBOCTI.

[TocnigoBHICTs BUMipHEX QyHKIIH. 301KHICTE Maiike CKpi3b i mo Mipi.

Oynkuii oOMexeHoi Bapianii i iX B1acTHBOCTI (3 TOBeIECHHAM IO 300paXkeHHS QYHKIIT
oOMexeHoi Bapiallii y BUIISI Pi3HHUIN JBOX MOHOTOHHUX (DYHKILH).

KommaxTri MHOXHHE. KpuTepii KOMIAKTHOCTI MHOXHHE B METPHYHOMY IIPOCTOPI.



Cenapabinbricts. Jliniitzi HopMoBaHi pocTOpH.

Psx @yp'e no opronopmosaniii cucremi. Hepisaicts Becens. Pismicts IMapcesais.

Ionsarrs npo oneparop i yukumionan. Jliniiimi oneparopu. Hopmu oneparopa. O6epueni
OIIEPATOPH.

Teopema npo icHyBanHHS 0GepHEHOTO oneparopa (TeopeMa Ipo gocTaTHi ymosH). [Tpuammn
CTHCKArO4YUX BioOpaskeHs.

Teopema banaxa-I1Iteitnraysa.

Teopema Xana-Banaxa.

6. PiBHsiHHS MaTeMaTHYHOT DizHKH:

KanoHiuni Brw iHIHENX PIBHAHB B YaCTHHHHX MOXiIHHX IPYroro IOPAJIKY Bil IBOX
HE3AJICKHHX 3MIHHHX.

3amava Komi mns piBHSHHS TemIOMpOBiZHOCTI B mapi R"x[0,7], posB'szanHg 3a
METOJIOM IHTErpajbHOro HepeTBopeHHs Dyp'e.

KpaitoBa 3amaua 3 mexoBuMu ymoBaMu Hipixne mms piBHsHHA TennomposigHocTi B
CTPH3KHI CKIHYEHOT IOBKHHM; PO3B’SI3aHHS 38 METOIOM PO3ILICHHS 3MiHHHUX.

3agaya Komi mis piBHAHHA KONMBaHb CTPYHM B CMysi Rx[0,T]: po3s'sizanHs 3a
METO/IOM XapaKTEPUCTHK Ta IHTErPaIbHOTO IepeTBopeHHs Dyp'e.

3agaga Kouri ans XBumboBoro piBHsHHS B mapi R°x[0,77]; PO3B'A3aHHS 332 METOIOM
chepuunnx cepennix Kipxroda.

KpaitoBa 3amaua 3 MexoBHMH ymoBamu JIipixie Ui piBHSHHS KOJIHMBAHB CTPYHH;
PO3B'I3aHH 32 METOJOM PO3IiIEeHHA 3MIHHHUX.

Iocranosku kpaiioux 3amau Jlipixie, Heiimana Ta Pobena mns pisnsmus Jlammaca B
CKiHYeHHi# 00nacTi B R" ; IPHHIUI MaKCHMYMY I piBHAHHS Jlamiaca.

KpaitoBa 3azaua 3 mexosumu ymosamu J[lipixine nns piBHsHEs Jlammaca B KOIIi;
PO3B’A3aHHA 32 METOJIOM PO3/UICHHS 3MiHHHX.

Kpaiiosa 3amava 3 mexoBumu ymoBamu Jlipixie s pismseEs Jlamraca B KU1,
PO3B'A3aHHS 32 METOIOM PO3/Ii/IEHHS 3MIHHHX,

7. Meroam onrumizanii Ta Bapianiiine unciaenns:
Omykmi QynKuii: osnavenns, Bmactusocti. Hepisuicts Hencena. Kpurepiit omyxmocri
mudepeHniioBHIX QYHKIHA.
Teopema Kyna-Takepa.
¥YmoBa Cretitepa.
Bapianis 3a JlarpamxkeM. O3Hauenss. [Tpuxnammy.
IToxinxa 3a "aro. O3nagenns. [puknagy.
Teopema npo mudepennilosnicts 3a Pperne cynepnosunii BixoOpaxeHs.
[TocranoBka 3aranbHOT 3aHa4i yMOBHOT MiHiMi3aLii.



CrpykTypa ex3amenauiiinoro 6izera

Exsamenauiiinuii Gier MicTHTB 3 3amuTaHHs BiIKpUTOT (POPMH, 3MICT SKHX cTae BimoMuMm
BCTYNIHAKY JIMIIE NIpPH OTpHUMaHHi Oinmeta. 3MmicT 3amuTads BiamoBizae mepeqiky muTaHb
JMCUHMIUTIH 1-7, HABeIEHNUX BHIIE.

Kpurepii oninku Bixmosixei

KosxHa BiamoBiab Ha NUTAHHS OIHIOETECH 3a 100 - DaIBbHOIO HIKAION:

0-59 GaniB BUCTABISETHCS BCTYNHHKY B acmipaHTYpy, sKHil BOJOJie MaTepiazoM Ha
GasoBoMy piBHI, BUKIIA/Ia€ Horo 6e3/1aaHo, TONyCKAe IOMUIIKH Y BU3HAYCHHI (hyHIaMEHTAIBHAX
IIOHATH, JJa€ He NPaBHIBHY BiAMOBiAEL HA [TOCTABIICHE 3AIUTAHHS,

60-63 6a/i BHCTABIETECA BCTYIHHKY B acHipaHTYpy, KM 9acTKOBO BOJIOJi€ Marepiasom
1 3paTHMll BiATBOPHTH HE3HAUHY HOIO YACTHHY, DA€ 9ACTKOBY BiJNOBIIp Ha 3alMTaHHSA, ajle
IIPHITYCKAETHCA MIOMHUIIOK.

64-74 Gasm BHCTABISETLCS BCTYIIHMKY B acCIipaHTYpy, sKHil JEMOHCTpYe 3HAHHS B
oOMexeHOMY 00cs13i, He 3HAc 3HAYHOI YACTHHH [IPOrPAMHOIO MaTepialy, OCHOBHHX HOHSATH 3
MaTeMaTHKH, JOMYCKAE ICTOTHI IIOMUJIKH NP BU3HAYCHHI OCHOBHHX MaTeMaTHYHHX [IOHITh, HE
CIIPOMOXKHHH IIPOBECTH IIOBHOIIHHOIO JIOBEAEHHS (PaKTiB Ta TEOpeM.

75-81 Gas1 BUCTABIIAETHCS BCTYIIHHKY B acIipaHTYpy, SKUH 3HA€ JIMINe OCHOBHHI MaTepiall,
aje HE 3acBOIB HOro jeraieil, AOIycKac HEJIOJNIKH y BHBCACHHI MareMaTWdyHHX ()aKTiB,
TBEPXKEHb, TEOPEM.

82-89 OauiB BUCTABIACTLCSA BCTYNHHKY B aclipaHTypy, SKHHl TBEPIO 3HA€ MPOTpaMHMIT
Martepiajl, rpaMOTHO i IO CyTi BHKJIagac HOTO, NPHIYCKAEThCS IEKiTbKa HE3HAYHHX MOMHIIOK,
AKi BMi€ BUIIPAaBHTH, BUKJIAJICHHI MaTepiall UIOCTpye IpHKIaIaMH.

90-100 OaJiB BUCTABISETHCS BCTYIHHKY B aclipaHTypy, KM TIIMOOKO Ta MiI[HO 3aCBOIB
IporpamMHuil MaTepiaj, BHYEPIIHO, IIOCIiIOBHO, IPAMOTHO if JIOTIYHO HOro BHKJIAa€E, v BiAMOBii
AKOTO TICHO TOB’S3Y€ThCS TEOPis 3 MPAKTHKOIO, MOKE CHCTEMHO i y JIOTi4HIN IOCTiZOBHOCTI
JIaBaTH BIZMOBIJI Ha OCTABJICH] 3aIllMTaHHA.

ITlincymxoBuii Oan 3a eK3aMeHaIiliHy po0OTy BHCTABIISETHCA, AK CepeiHe apH(MeTHdHe
OaiB 3a KOXKHE 3aBJaHHs.
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