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Auredpa

1. [TonsTTs mois, kinbis, rpynu. Teopema Jlarpanxka.

2. Mmuorowienn oaHi€el 3MiHHOI, iX BiacTuBocTi. Teopema besy, kpaTHICTh
KOpPEH Ta MOX1JHa, OCHOBHA TeOopeMa anreOpH, 1HTEPIIOJISIIIis.

3. OCHOBHI BJIaCTUBOCTI MHOTOYJICHIB JIEKIIbKOX 3MiHHUX. (OCHOBHA
TeopeMa Mpo CUMETPUYHI MHOTOUJICHH.

4. Cucremu JHIMHUX PIBHAHb Ta OCHOBHI METOJIU iX pO3B’sI3aHHS.

5. Panr maTpuiii, Teopema npo paHr.

6. JlinifiHi  BiAOOpa)keHHs, BJIACTHBOCTI siApa Ta o0pa3y JiHIHHOrO
BimoOpakeHHs. [ToHATTS MiHIAHOTO PYHKIIIOHATY Ta ABOICTOTO MPOCTOPY.

7. [ToHsATTS 1HBapiaHTHOTO MIANPOCTOPY JiHIHHOTO oneparopa. BiacTuBocTi
BJIACHUX BEKTOPIB Ta BIACHUX 3HAYEHb JIIHIHHOTO OMEepaTopa.

8. BusnauenHs Ta B1acTUBOCTI OUTIHIMHUX Ta KBaJApaTUIHUX (YHKIIIOHATIB,

3B’SI30K MK CUMETPUYHUMU OUTIHIMHUMU Ta KBaJApaTUYHUMHU (DYHKITIOHATIAMHU,
anroput™ Jlarpamka miaroHamizarii KBagpaTHYHUX (DYHKITIOHAIIB, JOJATHO
BU3HAYCHI KBaJI[paTUIHI (POPMHU.

9. CnekTpaibHa TeopeMa Il HOPMaJIbHHMX OIEpaTOpIB B E€pPMITOBOMY
npoctopi. BriacTMBOCTI caMOCHpSKEHMX Ta  yHITapHUX ONEpaTopiB B
€pMITOBOMY IIPOCTOPI.

10. Xopnanosa hopma JiHIHOTO onepaTopa.

MaTreMaTHYHUT aHAJI3

1. UucioBi MmoOCHiOBHOCTI: 301XKHICTh, TpaHuilsi. OCHOBHI TEOpPEMH TIPO
rpanuiii. TouHI BEpXHS Ta HIDKHS MEX1 YACTIOBOT MHOKHHHU.
2. I'panunst ¢yHKIii B TOYIl, OCHOBHI TeopeMH Mpo rpanuii. Yymaosi

rpanuii. ExBiBamentHi ¢Qynkimii. CumBomu o ta O, iX BIACTUBOCTI Ta
BUKOPHCTAHHSI.

3. Henepepsuicts uncnoBoi (ynkuii. Teopema Beitepmtpacca. PiBHOMIpHA
HENEPEPBHICTB.
4. [Toximna ta ii BnactuBocTi. IloxinHi enemeHTtapHux (yHKUii. OCHOBHI

Teopemu nudepeniiiaapHoro uncienns. [Ipasuna Jlomitans. ®opmyna Teitnopa.
Psanu Teinopa eneMeHTapHUX (YHKIIIN.

5. HocmipkeHHs: GyHKIIHA 3a JOTIOMOT010 JU(epeHIiaIbHOTO YUCIEHHS.

6. HeBusnauenuii iHTerpas, MeToau IHTErpyBaHHS. BusHaueHui iHTErpas
Pimana Ta ioro BiactuBOCTI. 3aCTOCYBaHHS BH3HAaY€HOTO iHTerpana. HemnacHi
IHTETpaJIH.

7. Uucnosi psau, 3adumiok psay. AOGCOTIOTHO Ta YMOBHO 301KHI YHCIIOBI
psanu. O3HaKu 301KHOCTI.

8. OyHKIIIOHAIBHI ~ psAaW, TOTOYKOBA Ta  pPIBHOMIpHA  301KHICTB.
HenepepBHicTh cymu, mowieHHE TU(EPEHITIFOBAHHS Ta IHTETPYyBaHHS.

9. Psann 3 xommexkcHumu wieHamu. CreneHeBl psad. BracTuBocTi
CTENIEHEBOTO PsIY B KPy31 301)KHOCTI.

10. Teopema mpo obepHeHY (PYyHKIIIO, TeOpeMa MpPO HESIBHE BiJ0OpaKEeHHs,



TeopemMa Mpo pPaHr.
11. Excrpemymu GyHKIIIH KUTBKOX 3MIHHUX. Y MOBHUI €KCTPEMYM.
12.  Kparni interpanu Pimana, iX BIacTUBOCTI Ta 3aCTOCYBaHHSI.

JNudepeHuiajJbHi piIBHAHHSA

1. OCHOBHI TOHSATTS 1 O3HA4YeHHS Teopili audepeHUlaTbHUX pPIBHSAHD.
PiBHSIHHS 3 BIIOKPEMITIOBAHUMU 3MIHHUMU.

2. Cucremu audepeHiadbHUX PIBHSAHb. 3BEJCHHS PIBHSAHHS N-TO MOPSAKY
1o cucremu. Jlema I'ponyona-bemnmana.

3. Teopemu 1po iCHYBaHHS Ta €IWHICTH PO3B’s3Ky 3amaui Komn s
HEJIHIMHUX PIBHSHL Ta CHUCTEM. TeopeMH IpOo 3aJIeKHICTh PO3B’SA3KIB 3ajadi
Komri Big mapameTpiB Ta MOYaTKOBUX YMOB.

4. Jliniiini cuctemu. Teopema npo iCHYBaHHS Ta €MHICTH PO3B’SI3KY 3a1adi
Ko rs miHiHOT CHCTEMHU.

5. Teopemu mpo 3aranbHi1 pO3B’SI3KH JIHIKHUX OJHOPIHOI Ta HEOTHOPITHOT
CUCTEM.

6. JliniitHi nudepeHIiianbHi piBHAHHS, TEOpeMa Mpo iICHyBaHHS Ta €JUHICTD
po3B’si3Ky 3amaui Komn s mHIMHMX piBHSHB. Teopemu mnpo 3araibHi
PO3B’A3KHU JIHIMHUX OJTHOPITHOTO T4 HEOJAHOPIAHOTO PIBHSHb.

7. JIinifiHi piBHSAHHSA 31 cranuMu Koedimientamu. HeomgHopigHi nmiHiiHI
PIBHSIHHS 3 KBa31MOJIIHOMIAIbHOIO MPABOIO YACTUHOIO.
&. JliniitH1 cucteMu 31 ctanumu KoedimieHtamu. O3HaueHHS (GYHKIT Bij

Matpull st PyHKIIi, BU3HAYEHOI Ha CIEKTpi i€l Martpuii. [HTEepnossiIiini
MOJIIHOMU Ta 1X BJIACTUBOCTI. I[HTepmosAuiHUN mojiHoM Jlarpanxa-
CuibBecTpa.

0. Teopema npo PpyHIaMEHTATBHICTh MATPUYHOT EKCIIOHEHTH. TeopeMu mpo
3araJbHUNA PO3B’SA30K Ta PO3B’SA30K 3amaui Komrl ams JiHIHHMX CcUCTEM 31
CTTUMH KOE(IIIEHTAMHU.

10. KpaiioBa 3agaua ta ¢yHkiis ['piHa 11t TiHIHHUX PIBHAHD Ta CUCTEM.

11.  JIiHi¥iH1 piBHSAHHS 3 YACTUHHUMHM MOX1JHUMU NEPIIOTO NOPAJIKY.

12.  CriiikicTh, ACUMNOTOTHYHA CTIMKICTh Ta HECTIHKICTh 3a JIAmyHOBHM
pPO3B’A3KIB cUCTEM AudepeHIianbHuX piBHsIHb. DyHkuis JlsnyHoBa. Teopemu
JIsmyHOBa Mpo CTIHKICTh, ACUMIITOTUYHY CTIMKICTh Ta HECTIHKICTD.

13.  Criikicte JiHIAHUX cucteM. Kpurepii cTIHKOCTI, aCMMOTOTUYHOI
CTIMKOCTI Ta HeCTIHKOCTI 3a JISmyHOBUM MJid JIIHIMHUX CHCTEM 31 CTalUMH
KoedilieHTamu.

PiBHsIHHS MaTeMaTU4YHOI (i3UKH

l. [loctaHOBKM OCHOBHMX KpaWOBUX 3axad Uil omneparopa Jlamnaca.
[TonsTTst kiacwaHoro po3B’sizky. @opmynu ['pima ans omeparopa Jlammaca.
®yukuis ['pina 3amaui Hipixae s piBaaHHs [Iyaccona.

2. KpaiioBi 3amaui gns piBHsHHA Ilyaccona B kyni Ta kpy3l. Merton
B1JIOKpEMJICHHS 3MiHHUX. MeTo/ MOTEeHII1aiB.



3. O6’emHMi1 TOoTeHIian 1 Woro BiactuBocTi. [loTeHmian mpocToro mrapy,
MOTEHI[aJI TMOABIHHOTO Iapy, iX BJIACTUBOCTI. 3BEJCHHS TPAaHUYHUX 3aJ]a4
Hipixne 1 Heiimana mist omepatopa Jlammaca 10 TpaHWYHHUX 1HTErPaIbHUX
PIBHSIHb.

4. Knacuuni  po3B’A3KkM  pIBHAHHA  TEIUIOMPOBIAHOCTI.  PiBHSIHHS
TEIUIONPOBIAHOCTI Ha Bcil Bicl. Teopema €IMHOCTI KJIACMYHOTO pO3B’A3KY.
OpHopiHE Ta HEOAHOPIAHE PIBHSAHHS TEIJIONPOBITHOCTI Ha BC1i Bicl. PopMynu

Ilyaccona.

5. PiBHSHHS TEMJIONMPOBIAHOCTI HA HAIMIBOCI Ta B OOMEXeHii obsacti. MeTon
BIJIOKpEMJICHHS 3MIHHHX.

6. XBUJILOBE DPIBHAHHSA B OOMEXEHiH oOmacti. MeToa BiIOKpEeMIICHHS
3MIHHUX.

7. XBUIIbOBE piBHSHHA Ha Bciil Bicl. ®opmyna [lamambepa. Teopema

ICHyBaHHA Ta €IMHOCTI KIACHUYHUX PO3B’SI3KiB. XBUJIbOBA I1HTEPHpETaIlis
PO3B’S3KIB.

8. [Tommpennss xBuib y mpocTtopi. Meroa BiIOKpEeMJICHHS 3MIHHUX JIJIS
PIBHSIHHS KOJIUBaHb KPYTI0i MEMOpaHHU.

KoMiuiekcHui aHaji3

1. R- ta C-gudepeniiiioBaHicTh (QYHKIIA KOMIUIEKCHOI 3MIHHOI. YMOBH
Komri-Pimana. O3nauenHs rosiomopdHoi QpyHKIIi.
2. lapmoniuyni  ¢ynkmii. BmactuBocTi rapMoHiuHuX GyHKIIH. 3B 30K

rapMOHIYHUX Ta TojioMopdHux GyHKIiH. BinHoBneHHs rosomMopdHoi PyHKINIT
3a 3aJIaHO¥0 JIIMCHOIO YaCTUHOIO.

3. [aTerpan Big QyHKIIT KOMIJIEKCHOI 3MIHHOI. 3B’SI30K 3 KPUBOJIHIMHUMHU
inTerpanamu. @opmyna Hetorona-Jlen6uurs. [epsicHa.
4. Teopema Komri ayis Tpuxkytarka. Teopema Kot 115 3aMKHEHOT KpUBii B

0HO3B s13HIM oOmacti. Teopema Ko aiis GyHKIli, HemepepBHOT B 3aMKHEHIH
obuacTi.

5. InTrerpansHa popmyna Komn. {udepenuiroBanns inTerpany tuna Koumri.
6. Heckinuenna nudepenuiiioBanicte rojgomoppuux ¢yHkuil. Teopema
Mopepu. Teopema Beiiepmirpacca npo piBHOMIPHO 30DKHY MOCHIJOBHICTD
rojJoMophHUX QYHKIIIH.

7. CreneneBi psau. Posknag ronomopdHOi (yHKIII y CTENEeHeBl psau.
HepiBnicte Komri amis koediiieHTiB cTeneHeBoro psay. Teopema JliyBimis.
8. Hyni romomopduux dynkiii. [lepma teopema eaunocti. Teopema mpo

Te, IO HYJII HE MOXYTh 3rymaTtucs. be3nocepeqHe aHATITHYHE TPOIOBKCHHS.
OcoOIUBOCTI CTENEHEBOTO PSAY HA MEX1 Kojia 301)KHOCTI.

9. Psan Jlopana Ta i13o;mpoBaHi 0coONMBI TOUKW. BH3HaueHHs XapakTepy
130JIbOBAaHUX OCOOJIMBHUX TOUOK.

10.  Jlumku. O6uncnenns aumkiB. Teopemu Ko mpo mumiku. 3acTocyBaHHS
JIMIIIKIB.

11. IIpunoun aprymenty. Teopemu Pyme ta I'ypBina. OcHOBHa Teopema
anreopu.



12.  Enementapni koHdopmHI BimoOpaxeHHs. O3HaueHHS KOH()OPMHOTO
BioOpaxkenHs. HeoOxinHi Ta qocTtaTHi yMOBH KOHGOPMHOCTI. [[poOoBo-IiHIiiHI
B1JIOOpakKeHHS Ta iX BIACTHBOCTI.

DOyHKIiOHATBHUH aHAJI3
1. Metpuuni npoctopu. [lpuHuun cruckarouux BiaoOpakeHb. KoMmakTHi

MHOXXMHU B METpUYHMX mpocTopax. Teopema Belepmrpacca. IlornoBHeHHs
METPUYHHUX MPOCTOPIB.

2. Hopmosani npocropu. Jlema Picca. HekommnakTHICTh KyJii B 0aHaXOBHX
POCTOPAX.

3. ['as6epToB1 MPOCTOPH, PO3KIIAJ y TIPSIMY CYMY ITAMPOCTOPIB.

4. OptonopmoBani cuctemu. Psgu ®yp’e. HepiBnicts beccens. PiBHiCTH

[TapceBans. Kpurepiit 30ixHOCTI psiny Dyp’e mo enementa. Teopema Picca-
dimepa.

5. Jlinifini oOMexkeHi omepaTopd y HOpPMOBaHUX mpocTtopax. Hopma
JiHIAHOTO omepatopa. PosmupeHHs JTiHIHHOTO omepartopa 3a HENEpEepBHICTIO.
[TpocTip NiHIAHUX HENEPEPBHUX ONEPATOPIB, HOrO MOBHOTA.

6. [Mpunnun piBHOMIpHOT oOMexxkeHocTi. Teopema banaxa-IllTelinraysa, ii
3aCTOCYBaHHS.
7. OGepuenuii onepatop. Kpurepiéi icHyBaHHST OOMEXKEHOro OOEPHEHOTO

oneparopa. OGOpPOTHICTH orepaTopa, 10 OJU3bKUN A0 OJMHUYHOTO. Teopema
banaxa npo obepHeHuit oneparop.

8. [IpyHIMO BIAKPUTOCTI BigoOpakeHHS. 3amMKHEH1 omepatopu. CroekTp 1
PE30JIbBEHTA JTiHIHHOTO orepaTopa. TeopeMa banaxa rmpo 3BOPOTHHUI orepaTop.
9. Jliniiini oomexxeni ¢yHkuionanu. Onykm ¢QyHkiioHann. DOyHKIIOHAT

MinkoBcekoro. Teopema Xana-banaxa mpo NPOMOBXKEHHS JHIHHOTO
dbyHKIIOHATa B AIMCHOMY JIHIHHOMY MPOCTOPI.

10. Teopema Xana-banaxa B HOpMOBaHOMY TPOCTOpi. BimokpemiroBaHICTh
OIYKJIUX MHOXKUH Y HOPMOBaHOMY IIPOCTOPI.

11.  3aranbHuil BUIIISIA JIHIKHUX HENEPEPBHUX (DYHKIIIOHAIIB.

12.  Bxianenns ©0aHaxoBa MNOPOCTOPY Y JAPYrUH CHOPSKEHUM MPOCTIP.
CrpsixeHi onepatop, ciadka 301)KHICTb €JIEMEHTIB.

Teopis kepyBaHHs

1. KepoBanictp miHiiHUX cuctem, kputepiit Kanmana. [ToGynoBa kepyBaHb,
10 PO3B’SI3YIOTh 33/1auy MOTPAIUISIHHS 13 TOYKH B TOYKY 3a 3aJaHUM 4Yac IS
MOBHICTIO KEPOBAHUX JIIHIHHUX CHUCTEM.

2. Kanoniuna (¢opma TOBHICTIO KEpPOBAaHOI JIHIWHOT CHCTEMH 3
OJHOBUMIPHUM KepyBaHHIM. 3a/1aya Mpo MEePEMIIICHHS CIIEKTPY.

3. Crabinmizalfisi MOBHICTIO KepoBaHuX cucTteM. [loOymoBa cTabinmizyrouux
kepyBaHb. CTaluni3aliisi HEMOBHICTIO KEPOBAHUX JIIHIHHUX CUCTEM.

4. CnocrepexxyBaHICTh JIIHIMHUX CHUCTEM, KPUTEpIi CHOCTEPEkKYBAHOCTI.
3B’S130K MI>K KEPOBAHICTIO Ta CIIOCTEPEXKYBAHICTIO U1 JIIHIMHUX CUCTEM.



5. KepoBanicth Ta CcTaOUII30BHICTh HENIHIHHUX TPUKYTHUX CHUCTEM.
Teopema KopobGoBa. BinoOpakeHHs TpPUKYTHUX CHUCTEM Ha JIHINHI.
3HaXOMKEHHS] 00EPHEHOTO B1OOPasKEeHHSI.

6. 3amaua ontuMasibHOTO KepyBanHs. [Ipuniun makcumymy [loHTpsiTiHA.

7. 3anava miHiHOT IIBUAKOIL. 3B’ SI30K 3 TP0oOIEeMOI0 MOMEHTIB MapkoBa.

Teopis iMoBIpHOCTEH

1. [IpocTip eneMeHTapHMX MO/, BUMAJAKOBAa TMOMAIS Ta ii WMOBIPHICTS.
BriactuBOCTI HMOBIpPHOCTEM BUIIAIKOBUX TOIIM.

2. YMoBHa itMoBipHICTE. @opMyia moBHOI WMoBipHOCTI. DopMmya baiieca.
3. Heszanexni momii. Teopema MHOeHHs. [loCIiIOBHICTh HE3aJICKHUX
BurnpoOyBanb. Cxema bepnymmi. ['pannuna teopema Ilyaccona.

4. AkciomatnyHa  moOymoBa  Teopii  WMOBIpHOCTEH.  AKcioMaTuka
Konmoropoga.

5. [TonsTTss BUMaakoBoi BenwmuuHU. DYHKINS pO3MOAUTY Ta ii BIACTUBOCTI.
JluckpetHi Ta HenepepBHi po3noaiau. LLlinpHiCT IMOBIPHOCTI Ta ii BIACTHUBOCTI.
6. YucioBl XapakTepUCTUKU BUNAJAKOBUX BEIMYMH. XAapaKTEepUCTUYHA
(GyHKLIS Ta ii BIaCTUBOCTI.

7. OcHoBHI 3akoHM pos3noautB: bepuymni, Ilyaccona, piBHOMIpHUA,

HopMmaibHUM. Dyukiis Jlammaca ta i BIacTUBOCTI; TaONMINT MaTeMaTUYHOI
CTaTUCTHUKH.

&. [TocaigoBHOCTI BUNAAKOBUX BEIUYUH Ta TUIIH 1X 3015KHOCTI.

9. [TonsitTst 3akoHy Benukux uucen. HepiBHocti YeOumeBa Ta Teopema
Uebumena. [locunenuii 3akoH Benukux 4yucen. HepiBuicte Kommoropoma Ta
teopema Konmmoroposa.

10. TIlonsaTTss UEHTpalbHOI TrpaHU4YHOI Teopemu. Teopema JlsmyHoBa.
Inrerpansna Teopema Myaspa-Jlamaca.

YuceabHUHN aHAJTI3

1. ITepariiiHi METOIM PO3B’sI3aHHS CUCTEM JIIHIHHUX anreOpaidyHuX piBHSHb,
PO3B’sA3aHHS TOBHOI Ta YaCTKOBOI MPOOJIEM BIACHUX 3HAUYEHbD.

2. [HTEeproNsALis 32 JONOMOIOI0 THTEPNOIALUIANHUX TOJIHOMIB Ta CIUIAHIB.
3. Meroau po3B’s3aHHs HENIHIMHUX PIBHSHB Ta CUCTEM PIBHSHb.

4. Meton HalilMEHIIIMX KBaJIpaTiB.

5. Habnwuxene po3B’si3anHs AudepeHIiaTbHUX PIBHSHD.

6. HabnmxeHne o04MCICHHS IHTETPaIiB.
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KPUTEPII OLIIHIOBAHHSI 3HAHb BCTYIIHUKIB

BerynHuid icnuT 31 cHeniagbHOCTI MPOBOJAUTHCA Y MHUCBMOBIA (QopMi.
Koxxamii Oi7eT CKIIagaeThes 3 TPhOX TEOPETUYHHX MUTAHb 3 HABEJCHOT'O BHIIE
nepeniky. BianoBiae Ha KOKHE MUTaHHS OUIeTy oIiHIoeThes y 200 6aiB.

Kpurepii omiHOBaHHS BIANOBI/1 Ha KOKHE MUTAHHS OLIETY.

O1iHKa B

[loscaenusa
Oamax

BcTynmHUK 1eMOHCTPY€ TIIMOOKE PO3YMIHHS 1 BITbHE BOJIOIHHS
TEOPETUYHUM MaTepiasioM, 0013HAHICTH 3 JITEPATYPOIO, MOKE HABECTH
MPUKJIAIH 1 TOSCHUTH 3MICT TIOHATH 1 Pe3yJIbTaTiB, BUKJIAICHHS €
IPaMOTHUM, JIOTIYHUM 1 BUUEPITHUM.

180 — 200

BCTyIHUK IEMOHCTPY€E PO3YMiHHS 3HAYHOT YaCTUHHU TEOPETHYHOTO
Marepiaiy, MO)Ke€ HaBECTH MPUKIAJH 1 HOSICHUTH 3MICT TTOHATS 1
pEe3yibTaTiB, BUKIIAJIEHHS € TPAMOTHUM 1 JIOTIYHUM, 3 HE3HAYHUMU
HETOYHOCTSIMH.

140 -179

BCTyIHUK B LIIJIOMY OpPIEHTYETHCSI B TEOPETUUHOMY MaTepialil, MOXKe
100 —139 |HaBecTH MpUKIAAU 1 MOSICHUTHU 3MICT YACTUHU MOHSATH 1 pe3yJIbTATIB,
BUKJIQJICHHS € HENOBHUM, MICTUTh HETOYHOCTI.

BcTymHUK MOraHO OPIEHTYETHCA Yy 3HAYHIN YaCTHHI TEOPETUIHOTO
50-99  |marepiany, He MOXKE MOSCHUTH 3MICT OCHOBHHX TOHSTH 1 pe3yJIbTaTIB,
BUKJIAJEHHSI MICTUTH YUCJIEHHI HETOYHOCTI.

BCTynmHUK HE OPIEHTYETHCA Y TEOPETUUHOMY MaTepiali, JOIMyCcKae

0-49 . : ) ;
CYTTE€B1 IOMHAJIKHU, HC MOKC ITOSACHUTH 3MICT IIOHATDH 1 pC3YJIbTATIB.

3aranpHa OIIHKa OOpaxoOBYEThCS SIK cCepelHE apu(METHUYHE OI[IHOK 32
TphOMa 3aBJAHHAMM 3 OKPYIJICHHSM JO LUIOr0 4Yucia y OiK 301IbIICHHS.
BerynHuk Moxe OpaTul y4acTh y KOHKYPCHOMY B1100pi, SIKIIO MOro 3arajibHa
omiHKa ckiagae He medie 100 Oamis.

I"'omoBa npeamMeTHOT KOMicii Banepiit KOPOBOB

3acinanus npuiiManbHOi KoMicii Bi «20» 6epesnst 2025 p., mpotokoit Ne 2.

BianoBinansHuUii cexpeTap
npuitManbHOI KOMICii ['anna 3YBEHKO



