BIAT'YK
Ha nuceprauiro O.€.IomuBoau
“HeCKiH4eHHOBHMIPHI MHOTOBH/IH, MOJIE/IbOBAHI
Ha iH’€KTHUBHUX TPAaHHIIX a0COMIOTHAX eKCTEH30PIB”,
MojaHy Ha 3100y TTs HayKoBOTO CTyIeHs KaHAuara (isuko-MaTeMaTHIHUX HayK 33
criemianbHicTio 01.01.04 — reoMeTpisi i TONONOTs

Tomojiorisi HeCKiHUeHHOBUMIpDHMX MHOTOBHJIIB € BaKJIHBHM PO3/ILIOM
HeCKiHYeHHOBUMIPHOI TOTIONOT, AKHH Mae JaBHIO icTopifo. [ToHsTTA OaHaxoBOrO
(rinp6epTOBOr0) MHOTOBH/IA BUHHMKIIO SIK MPUPOJHE MOMIMPEHHS Ha HECKIHYECHHE
YHCJIO BHUMIpPIiB TIOHSTTS CKiHUEeHHOBUMIPHOTO MHOTOBH/I4, MOJIEJILOBAHOIO Ha
eBKJIIZIOBAX TMPOCTOpax. Y IOKAIbHO KOMIIAaKTHOMY BHMAIKy pO3IIAAAIOCH
nousiTTss Q-MHOrOBMjA, TOOTO MHOrOBHIA, MOJENHLOBAHOTO Ha rib0epTOBOMY
Ky6i. Crpynka teopisi Q-mHOrosuaiB Oyna CTBOpEHa 3yCHJLIAMH Hararbox
MaTeMaTHKiB, 30KpeMa Bij3HauuMo pesynstard AnpepcoHa, Becra, Ensapaca,
UYenMeHa Ta iH. 3’ACyBanocs, LIO 3a JOIOMOTOK Teopil Q-MHOTOBU/IIB MOXXHa
po3B’s3aTH JIesKi BiKPUTI MPOOJIEMH, IO CTOCYIOTHCH CKiHYEHHOBUMIPHHX
muorosuziB. Teopis Q-MHOroBHiB TakoX Hezabapom 3HaHIITA 3aCTOCYBaHHS B
immmx  obmacTsx Tomosorii. Hanpuknaa, 6yno AOBEAEHO, IO TiMEpPHpOCTIP
METpUUYHOTO KOMIaKTa roMeoMophuuit Q Toxi i Juiie T/, KO UeH KOMIIAKT €
kouTHHyyMoM ITeao (38’3HAM i IOKATBHO 3B’SI3HUM KOMIIAKTOM).

Posrnspanncs  iHmi MOJeNbHi MpOCTOpPY IS HECKiHYEHHOBMMIPHHMX
MHOrOBHIiB. Tak, oOMexkeHO-caGka  TOIONOTis Ha  cenapabeibHOMY
rinp6epToBOMY IIPOCTOPI I* IpHBOIHTE [0 TPOCTOPY, MO € iH’€KTHBHOKO IPAHMIIEIO
JesKoi cremianbHOi mociizoBHoCTi TinkGepToBux KyOiB (MO3HAYIAETHCA @)1+
MHOroBHAAMH HaJ 1M npoctopoM (Q*-MHOTOBHIAMH), @ TAKOXK CIOPiJHEHUMH B
nesikomy ceHci R*-mHorosramu 3akimanucs Lelisi 1 Topyusunk, Caxai, 3apiunui,
T. Bamax Ta iHmi MareMardku. Taki MHOTOBHJIM BHMHHMKAIOTh y anredpaidHiu
TOIOJIOTI], TOIONOTiuHiN anredpi, (yHKIioHATEHEX MpocTOpax Ta iH. TlpupoaHo
copmymmoBary mpobaemMy AOCII/DKeHHs MHOTOBH/IIB, MOJC/IEOBAHMX HA NPAMHX
(iH’€KTHBHMX) TPaHMISX INPOCTOPIB, 1O € abCONMOTHUMH EKCTeH30pamMH Il
[eBHHX TOMOJOrUHMX KiaciB. OOImMpHa JiTepaTypa Ha IO T€My i YHCIEHHI
3aCTOCYBaHHS TAKHX MHOTOBHJIB CBif4aTh NpO aKTyalbHICTh 3aiadl IX
JIOCHTiPKEHHSI, 30KpeMa ITpo aKTyalabHICTh TEMH JMcepTarlii.

BriacHi pe3ynsTaTH aBTOpa MOYMHAKOTHECS 3 O3y 3, AKHMH NPHUCBIYEHHH
MHOTOBH/IaM, MOJIEIbOBAHUM Ha MpPSMHUX TPAHUISIX THXOHOBCHKHX KyOiB I a
TAKOX 1X CHJIBHO 3JIIYEHHOBHMIDHHMM aHajoram I¥, nms 3pocraroumx
TMOCTiZIOBHOCTEN © He3iYeHHHX OpAMHAIIB. Po3[in MicTHTH Xapakrepu3alliiHi
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TeOpeMH JUIsl TPOCTOPiB @ r1a I, a TakoX BiATOBIIHAX MHOTOBHIiB (TEOPEMH
3.1.2, 3.2.2, 3.4.2), pe3yJIbTaTH 1po 19- ta I¥,-baxropn (TBEpPMKEHH 30 35
3.2.3), KOHCTPYKUilO | XapaKTepH3alliiHy —TeopeMy nJs  yHiBEpCalbHOIO
BiZoOpaXkeHHS MPOCTOPY 1), Ha mpoCTip 1@ (reopema 3.3.1).

Haragaemo, mo f.d.-TOXifHOK ~METPHIHOIO mpocTopy — Ha3WBa€TbCA
CKiHUEHHOBUMIPHOCTI  I1BOTO

JOTIOBHEHHS [0 MHOXHHH TOYOK JIOKAJIBHOI ;
o/icJIbOBaHMX Ha 37119eHHIN

npoctopy. T. ba#ax posmisiiaB Kiac MHOTOBHIIB, M i
npsmiii rpammii K mpoctopis K, e K = yHiBepcalbHHH NMPOCTIp Y KIacl
IIPOCTOPIB 3i CKIHYCHHOIO f.d.-noxigHoro. Pe3ynpTaTi mucepramii 30CepeUKCHI
HaBkono mpobieMH 30€peKCHH K®-MHOTOBH/IB JESKHMH dyHKTOpiaNbHAMA
KOHCTPYKIliSMU B Kareropii THXOHOBCBKMX MpOCTOPiB, MO 36epiraroTh abCOIIOTHI
OKOJIOB1 peTpaKkTH Ta CKIHIEHHOBHMIPHHX [IPOCTOPIB.

Jlesiki pe3y/bTaTH PO3JALTY MOXHA iHTepnpeTyBaTH K aHajlor TeopeMu
3apiuHOrOo Mmpo OIHC TONONOriT BiIBHHX TOMOJOTIYHMX TPyl abCONIOTHUX
OKOJIOBHX PETPAKTiB SIK HeCKIHYeHHOBAMIPHMX MHOTOBU/IB (TEOPEMH 4.2.4-4.2.6).

Teopema 4.2.8 nae XapaKTepH3allilo yHIBepCallbHOr0 BiZI0OpaXeHHA
npoctopy R” na mpoctip K™.

Pe3y/sTaTH PO3JILTY 5 30CEpe/UKEHO HABKOIIO KIIacy C-npoctopis. Lle oHH 3
THX KJIaciB HecKiHUeHHOBHMIPHHX NPOCTOPIB, Ha SKUH 4acTO BIAETHCS MOIIAPHATH
NesiKi CKiHYeHHOBHMIpHI BIIACTHBOCTI, BiH Bijlirpae BaXKIMBY pOJIb, 30KpeMa y
Teopii peTpakTiB. Y KOMIAKTHOMY BHIAIKY 1. Bopcr oxapakrepusysas C-
NPOCTOPH Ha OCHOBI TPAHCOIHITHOTO PO3LIMPEHHS neGeropoi po3mipHOCTi. Y
CBOIO Hepry pesyiabraTd bopcra BHKOpHCTaB T. Pagyn, mo6u noGyayBaTH HOBI
NPUKIAIH TONHHAIOYMX MHOXHH. DakTHYHO MPOCTOPH, IO PO3NIAAAIOTECA y
po3ziii 5 auceprauii, € aHaqoOrami MONTHHAIOIHX npocropiB Paxyna y kiaci
SJIiGeHHEX iH EKTHBHMX [PaHUIh KOMIAKTHHX MeTpu30BHUX C-IpOCTOPIB.

JIoBeJeHO, 10 iCHYE HE3JYeHHa MHOXHMHA 3J1YEHHUX OPAUHAIIB 3 TAKOIO
BIACTHBICTIO: s KOXHOTO OpAMHANa [ 3 TaKol MHOXMHH iCHY€ yHIBEpPCAITbHUN
npoctip K u1s Kj1acy METpHIHKX KOMIIAKTiB TpaHC(hIHITHOI pO3MIPHOCTI MEHIIIO],
HDK P. 3anponoHoBaHa KOHCTPYKILis npoctopiB Kg nae 3Mory I0BeCTH sl HUX
xapaKTepusalliiiHy —TeopeMy, a TaKOX PO3BHBATH TEOPIO MHOTOBHU/IB,
MOZIENTHOBAHMX Ha IMX mpocrtopax. Teopema 5.2.6 cTBepaxye, Mo KoxeH Kg-
MHOTOBHJI MOXKHA BIfJIaCTH y MojenbHuM npocTip K sik BIKPUTY MHOXHHY.

- IIle onHWM .I_Ill(aBHM pe3ylbTaToM po3finy S € moOynoBa 1 XapaKrepu3allis
yHiBepcatbHOTO BigoGpakeHHs mpoctopy R”Ha mpocrip K (Teopema 5.3.1).

P03,H.iJI 6 mucepraliii, KpiM BlIacCHe HayKOBHX pe3yJIETaTiB, MICTUTH I[iKaBUiA 3

MeTO,IIOJIOI"l'-IHO'l' TOYKH 30py HMiJXiJl 10 PO3BUTKY TOIOJIOTI] HECKIHYeHHOBUMIPHUX
MHOI‘OBH,E[IB.. 3a13pon0HoaaHo KOHCTPYKIIIIO, sIKa JI03BOJISE€ SIK YaCTKOBI BHUIIAJKH
ﬁ?ﬁ:;ii?gie?gz;;ﬁ: P:.::olmHOBHx- MolLTEE MPOCTOPIB /sl Teopild
PO3JLTy BiJ3HaYMMO Teopemy 6.1.16, ska




@€ TOMOJOTiYHY XapakKTepu3allilo CHIBHO yHiBepcalbHHX npocTopi I<a s
opiMHATIB 0 3 HECKIHYEHHOIO koHOiHAIBHICTIO, @ TaKOX TOIOJIOTIYHY
XapaKTepH3allio MPOCTOPiB I'x(I°)™ (reopema 6.21).

Bei Big3HaueHi, a TAKOX iHIII pe3ylbTaTH jucepralii CTaHOBIATH LiJ1iCHE
JNIOCHIJDKEHHS, fKe Ja€ pO3B’SI3KM  aKTyalbHUX 3a1a4 HecKiHYeHHOBAMIPHOT
tonojiorii. OpepxaHi pe3yibrard MOXYyTb JHAQWTH 3acTOCyBaHHs [0 3ajad
pO3Mi3HaBaHHS pi3HOMAaHiTHHX 06’ €KTIB TOIOJIOTIIHOI anrebpH, 30KpeMa BUJIBHHAX
TOMONIOro-ajaredpalyHux CTPYKTyp.

Jlo 3ayBakeHb CIIi/L BiJIHECTH HACTYIIHE.

1) B ormsizi niTepaTypu Mpi3BUIla 3aKOPAOHHHX MaTeMaTHKiB Mepe/ialoTbes B
ix yKpaiHChKili (opmi, OfHAK JUIA HACSKHX npi3BHIl YOMYCh 3po0IeHO
BHHSTOK.

2) Teopemy 3.2.2 Bapto Oyii0 6 HOBECTH MOBHICTIO, TOMICTHBIIHA «peraii, K
HeCKJIaIHO BIAHOBHTHY. Te K caMme CTOCYEThCA i Teopemu 3.3.2.

3) JloBeseHHs TEOpEMH 4.2.8 momaHo Qy)Xe CTHCIO, MOXHA Oyn0 HaBECTH
JeTan.

4) KopekTHicTh BillOOpaXeHHS P.(f) nume Bif3HayeHa, a HE JOBCICHA. Xoua
JI0BeJIeHHs HECKIIaJHO MPOBECTH JJOCTaTHRO KBaJli(hiKoBAaHOMY YMTa4eBi, Ta
BCe 7K BOHO BUMarae IeBHUX 3yCHIIb.

5) Texkct HanmMCaHUM XOpOUIOD MOBOIO, OAHAK MOJEKYIU CKJIANA€ThCs
Bpa)KeHHsI, 110 CBOI inmomoBHI mybiikauil asTopka Iepexiajzaia 3a
JIOTIOMOTO0 @BTOMATHYHOTO NepeKiianaia.

6) Crop. 20;5: Mae Gyrd «icHye [OCTiIOBHICTE. ..»; cTop. 21;: Mae OyTH
«3JTigeHHEH CTeriHb. ..»; Ha CTop. 67 Mae OyTH «TOTOXHY GyHKIII0»; TAKOXK
TPAIUIIOTECA {HIIi OreYaTKH, BIUTUB SKHAX Ha AKICTh po6OTH He ICTOTHHH.

Bpaxaro, 1o  aucepramis  Opwuciasu €prenian  [lomuBoau
«HecKiHUeHHOBUMIpHI MHOTOBUIH, MOJENbOBaHI Ha 1H’€KTHBHHMX TPaHMIAX
aGCOMIOTHAX €KCTEH30piB» 3aI0BOJIBHSE BCIM BUMOram «[Topsiaky NpHCYHKEHHS
HAyKOBMX CTYIIEHiB», IOCTAaHOBA Kabinery Minictpis VYkpaimn Ne567 Bin
24.07.2013 p. (3 MOAANBIINMH 3MiHaM, BHECEHUMH MOCTAaHOBOIO KMV Ne607 Bin
15.07.2020 p.) MONO KaHAWJATCHKUX AMCEPTallid, a il aBrOpka 3aciyroBy€ Ha
IpUCY/KeHHsl id BYEHOro CTyNeHS KaHqujara Gbi3uKo-MaTeMaTHIHUX HayK
(noxtopa dinocodii) 3a creniansrictio 01.01.04 — reoMeTpist i TOIOJIOTIS.

OdiuiiiHui OTIOHEHT,

JoneHT KaheIpyu MaTeMaTHIHOTO aHali3y
(haKy/IBTeTy MATEMATHKH Ta iHGOpMaTHKH
UepHiBEIBKOrO HALlIOHAJIBHOTO YHIBEPCHTETY
imeni FOpis denproBrya
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