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3a cnenianbHicTio 01.01.04 — reomeTpis i Tonosoris

3anpoBagKeHHs HOBOrO KJacy 00’€KTiB € BHIPAaBJAHHM, 30KpeMa, sIKIIO Ha HbOTO
MOXHa MOMMUPUTHA PO3B’si3aHHS BiJIOMHMX 1 aKTyaJIbHUX 3ajlau. ¥ LIbOMY CEHCi BuJlijie-
HHsl y aucepTauii kuacy (ciabko) AiTONOJOriYHUX IHBEPCHUX HAMIBIPYN MOTHUBYETHCS
npo0JIeMOI0 BKJIAJICHHS TOMOJIOTIYHKMX 1HBEPCHMX HamiBrpyn y aoOyTku 00’€KTiB npo-
CTIlIOT CTPYKTYPH, MPOOJIEMOIO METPU3OBHOCTI CYOIHBapiaHTHUMHM METPUKAMHU Ta MPO-
O1eMOI0 AaBTOMAaTHYHOT HEMEPEPBHOCTI BiOOpaXKeHb.

Pe3ynbTaTi AMcepralii y nepmomy 3 IHUX HANPSMKIiB MOXHA PO3MJISAATH SK aHa-
sory Knacuynux teopem [lontpsarina (1934) npo BKIajeHHS KOMIAKTHHX abeseBHX
TONOJOTIYHKMX rpyn y poOyTkH Kin Ta Jloycona (1969) npo BKJafieHHs TONOJIOTIYHKX
HAIMBrpaTokK (a TaKOX LJIKOM AUCTPUOYTUBHUX I'PATOK) y A0OYTKH BiapiskiB. s To-
TMOJIONIYHUX 1HBEPCHUX HAMIBrpyn Takumu 6a30BUMM 00’€KTaMM € HamiBrpaTKH, HyJib-
PO3LIMPEHHS TPyl Ta KOHYCH HajJ rpynami. JIns KOMNakTHUX KiipopAOBUX iHBEPCHUX
HamiBrpyn BiANOBIAHE BKJaAeHHA Oyno nobyposane O. I'punis (2012). ducepranTosi
BAJIOCS! NOWMPHTH L PE3yJIbTATH HA HEKOMITAKTHI HAIIBrPYIH.

3aaua METPU30BHOCTI TOMNOJIOIUHHMX 1HBEPCHUX HAmirpyn tex Oyna poss’s3ana bBa-
HaxoM (2003) cnepumy a1 HYJIbBBUMIPHUX KOMINAKTHUX KJi(pOPAOBHX HAIIBrpyI 3aB/si-
KM X g00pe BuBueHiN OyjoBi, a Toai Banaxom, Bokanom, I'yrikom, [ToTSTHHHUKOM i
Pascpkum (2003, 2012) Oyno oTpuMaHo pe3yJbTaTH PO METPHU3ALIIO 3iYEHHO KOMIa-
KTHUX TOMOJIOTIYHMX IHBEPCHUX Hamirpyrm. Y JAMcepTallii BUBUEHO METpU3allii AiToro-
JIOr1UHMX 1HBEPCHUX HAMIBrpyn 06e3 ooMexeHHs (JJOKaMbHOI) KOMMAKTHOCTI.

Teopemu boymana (1971) ta fArepa (1976) npo aBromMaTHUHY HENEPEpPBHICTb Bif-
o0OpakeHb TOMOJIONUHUX IHBEPCHUX HAMIBrpYIN BUMaraioTh KOMIAKTHOCTI i Kiidopao-

BOCT1. BHATTS LMX OOMEKeHb € CYTTEBUM ITPOCYBAHHSIM.
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Otke, aKTYaIbHICTh TEMATUKK € 6€3CYMHIBHOIO.

[lepummit posain aucepTanii MiCTHTH I'PYHTOBHHH OTJIsifi TIpalp, SIKI CTAIA TEOPETH-
YHOI0 OCHOBOIO poDOTH Ta cTOCYI0ThCs OJM3bKOT TemaTuku. Lle no3Bossie ouinuTH pe-
3yJbTATH JUCEpTAallil Y KOHTEKCTI CIIOPiAHEHUX AOCIiKEHb.

Y npyromy posaii nojaHo HeoOXifHI BIAOMOCTI MPO iHBEPCHI HAMIBIPYIIX, HaIliB-
rPATKM, TOTIOJIOTIUHI i PIBHOMIPHI IIPOCTOPHU, OCHOBHI KJIACH TOTOJIONIYHUX HAMiBrpyn
Ta HaMIBrpaToK.

Buknaj BlacHMX pesyibTaTiB aBTOpPA PO3NOYUHAETHCS 3 TPETHOro po3ainy. O3xave-
HO (J1iB1 Ta NPaBi) YHOHAMIBIPYNH SIK Y3araJIbHEHHS HAIMBrPYyIl, Y SIKHX KOXKEH €JIEMEHT
Mae 3acikcoBaHy “BiacHy” oauHMILIO (BiAMOBIAHO JdiBY uM npaBy). Bin BigoOpaxenns
OJIMHHUI[I BUMAraeThCsl He TUIBKM HEMNEpepBHICTb, ajie 1 JiHenepepBHICTb, TOOTO Hemne-
PEPBHICTb MO0 AUICHHA. [{iHenmepepBHICTh O3HaY€Ha BJAJIO Y TOMY CEHCI, IO BOHA
OUEBMJTHO BUKOHYETHCS [UIsl TOMIOJIONTYHUX TPYII, TOMOJIOTIYHMX HAMIBrPaToK, i, 3arajb-
Hille, JJis TOMOJIOrUHUX HamiBrpyn inemMnoTenTis. Llum BuaiieHo kiac (iBUX, MpaBux
UM “ZIBOCTOPOHHIX™) AITONOJIOriYHMX YHOHAMBrpyn. BaxamBo, mo yHOHamiBrpynamu
€ BCI IHBEPCHI HaNIBIPyIM, AKIIO JIBY i MpaBy OAWHMII AJsSI eleMeHTa X OOpaHo sK
A(x) = xx~! 1a p(x) = x~'x. Onmak (niBa, npasa) AiHENEPEPBHICTb JUIS TOMO-
JIOTIYHKX IHBEPCHUX HAMIBrpyn € AOAATKOBOI BUMOrol0. Tak OTPUMYEThCS KJac M-
TOMOJIONIYHKX 1HBEPCHUX HAMIBIpYM, SIKHMH € OCHOBHUM 00’€KTOM BHBUYEHHS y JuUCEp-
Tauii. Bin 3rigHo 3 Teopemolo 3.26 OXOIUIIOE TOMOJNOTIUHI IPYIM, TOMOJIOriYHI HaiB-
IPaTKH, KOMIMAKTHI raycaop@oBi TOMOJIOrYHI IHBEPCHI HAMIBIPYNH I JUCKPETHI TOMO-
JIOrivHi iHBEPCHI HaMiBrpyNy, OTKE, Pe3yJIbTaTH AMCEPTALii 3aCTOCOBHI 0 WIMPOKOTO
KoJsia Hanmirpyn. Bognouac nobynosano IMpuknan 3.27, mo JOKaIbHOI KOMMNAKTHOCTI
TOMNOJIOr1YHOT IHBEPCHOT HaMIBIPYNH HEAOCTATHBO [UIsi AITOMOJIOTIYHOCT] HABITh Pa3oM
3 KOMYTAaTHMBHICTIO, KJII(DOPIOBICTIO, METPU3OBHICTIO i 3/iyeHHicTio. [TokasaHo, mo mi-
TOMNOJIOMUHICTb YHOHAMIBrpYN 30epiraeThCst MilyHOHAMIBrpynaMu, 100yTKaMH, 3Bee-
HUMH J00yTKaMH. 30KpeMma, cepefi 3BeIeHUX J00YTKIB € BajkJIMBI Yy MOAAJBLIOMY HYJIb-
PO3MIMPEHHS Ipyn Ta KOHYCH Haj rpynamu. ITig yac noBeneHHs 30epexeHHs AITOMO-
JIOFIYHOCTI HaMBNPSIMUMH A00YTKaMM YHOHAMIBIPYI BUHUKAE PiAKICHUMA y AucepTamii
NPUKJIAJL, KOJIU JIiBO- i MPABOIITONOJIOTiUHI HAMIBIPYNY BUMAraloTh Pi3HOTO MiAXOAY. ¥
“NiBOMY”’ BUINAAKY Biji BIANOBIAHOL Aii OJHIET HAMBrPYNM Ha iHIIIH BUMAracTbCa Tijlb-

KH 30epekeHHs OJMHMIb, a Y “TipaBoMy’’ MOTpibHa CubHIIA YMOBa pg-000POTHOCTI.



Ockinbku KOHCTpYKUisi FapTmMana-Muniesibcbkoro 30epirae JiTONOJOTIUHICTD, aje J0-
€ CTATYBAHICTh, TO JITOMOJIOTYHI YHOHAMIBIPYIH MOKHA BKJIACTH Y CTATYBaHi AiTO-
MOJIOTIYHI YHOHAMIBIPYIIH.

Y posaini 4 BBEJIEHO €m0 MHUPUINIA KJIAC CIA0KO AiTOMOJOr i YHHX IHBEPCHUX HarliB-
rpyn, skui Oyne BKMTO y po3gii 6 MpU AOCIIAKEHHI aBTOMATUYHOT HENEPEPBHOCTI.
BinbiicTh TBEPKEHD PO X BJACTUBOCTI TA METOJU 1X OTPUMAHHS € AHAJIOTTUHHUMH JI0
HaBEJICHUX y PO3AUI 3, OJJHAK OJHUM 3 HAMSCKPABILIMX 1 TEXHIYHO CKJAJHUX pE3YJib-
Tarie aucepTaii € [Tpuknan 4.11 cnabko AiTONONOriYHOL HE i TONONOriUHOT iHBEPCHOY
HaIMiBrpymnH.

Po3pin 5 npyUcBsAYEHO BKJIAACHHSM AITONOJOTIYHMX KJihOPAOBHX IHBEPCHUX HAMIB-
rpyn y go0yTkH abo 3BeieHuX 00YTKIB HAMIBIPaToOK Ta rpyn, abo HAMBrpyI Ta HYJib-
posmupeHb rpyn abo koHycis Haa rpynami. JUis noGy OBy UMX BKJIaAEHb CYTTEBUMM €
BJIACTMBOCTI HAMIBrPaTKH ieMNoTeHTiB. OCHOBHUMM pe3yJIbTaTaMH “[IJIs1 30BHIITHEOTO
BAUTKY” ¢ Hacnigku 5.6-5.9. OTpumano Takox omuc AiTOMOJOrYHUX KiidopaoBux
IHBEPCHMX HAMiBIPYTl, IKi MOXHA BKJIACTH Y KOMNAKTHi AiTONOJNOriuHi KJIichopmosi in-
BepcHi HamiBrpynu. Teopema 5.12 cBiguHTh, IO METPU3OBHICTL CyOIHBApiaHTHOIO Me-
TPHKOIO JAITONONOrIYHOT KJ1ipOpI0BOT iIHBEPCHOT HAITiBIPYH 3BOAMTHCS IO METPU30OB-
HOCTI MaKCUMAJIbHOT HAMIBrpaTKH Ta Mepioi akCiOMHU 3JIIUEHHOCTI AJIS MAKCHMAJIbHUX
MArpynn.

Y pospini 6 ysaransaeHo pesyisTatd Boymana i Sirepa npo aBToMaTuuHy Henepeps-
HICTb E H -HenepepBHOro roMoMopgi3My TONOJOTYHKX 1HBEpCHUX HamiBrpyn X — V.
Y Teopemi 6.4, sika € OCHOBHMM PE3YJIbTATOM PO3JiJY, NOKA3aHO, MO Bif X JOCUTH
BUMAraT BIacTUBOCTI U 1UIs HAmiBrpaTKH i|eMIOTeHTiB, a Big ¥ — cnabkoi aito-
nosoriyHocTi. OCKisIbkM 0OMBa KJIack MIiCTsATh HaraTo BiIOMHX THIIIB HAMIBrpaToK, TO
HEraiHo (aBTomMaTtuuHo?) oTpuMyeThes cepist Hacniakie 6.5-6.10, ski, 30kpema, 0xo-
nolTh Teopemy boymana. Bpaxysasmu teopemy Houna, aBrop takox orpumye Ha-
cnigku 6.12 ta 6.13 npo HenepepBHicTh BUMipHUX 32 CyCliHUM roMOMOpP@i3MiB.

[TincymoByi0uM, MOXHA CKas3aTH, o aucepTauiina podora [.C. [TacTyxoBoi € wii-
CHOIO 1 3aBEPIIEHOI0 HAYKOBOIO MPALEI0, Y AKii BIPOBaIKEHO HOBHUH KJIAC TOMOJIOT YHIX
IHBEPCHUX HAMIBrpyI i JOCIiAKEeHO HOro BIAaCTUBOCTI. BogHouac Myiy BUCIIOBUTH Jie-

SIK1 3ayBaXKEeHHS:

(1) V posaini 1 HaBeieHO AeAKi TEOPEMM 3 CaMOI AUCEpTALil, ajle Y HACKPi3Hii Hy-

MepaLlii, CNUIbHIHA 3 pe3yJibTaTaMu IHIKX aBTopiB. Ha kab, He BKa3aHO, sIKUM
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HOMEp M€ e K TBEPIXKEHHS y “BJIACHIA 4acTHHI PoOOTH, WO AEMO YCKJa-
JHIOE YHTAHHSL.

(2) Hacnipkn 5.6 1 5.7 y aBropedepaTi mogaHo y 38B0pOTHOMY MOPSIAKY TIOPIBHSHO
3 IMCepTaLi€io.

(3) Hema nmotpebu dopmymoBatu Teepxenns 4.3-4.6 (c. 68), OCKiIbKH BOHM
OTPUMYI0ThCsl 3 TBepKeHHs 3.26 3aMiHOW TepMiHy “giTonoJoriunmit” Ha “cial-
KO QITOMOJNOTIYHMA~ 3 ypaxyBaHHsIM (bakTy, IO KOKHA JiTOMOJIOrYHA IHBEP-
CHA HamiBrpyna e cnabko giTonosoriutow. [JoctatHeo 6yi0 6 KOPOTKOro 3a-
YBaKEHHS.

(4) Y monorpadii JIoycoHa, Ha siky nocunaiTbsest Ha c. 31, roJIOBHMI igean iHBep-
CHOI HAMBrpynu S, mo MiCTUTH eJIEMEHT §, BU3HAYEHO 5K Ss5S, a He 5 S's.

(5) Hac. 32 06’egnanHAM HijJle He W{UIBHMX MHOXHH A, € MHOXMHA A A U, a He
A.

(6) ¥V Teopemi 3.38 (c. 55) « e Binobpakennamue F x S — F,aF xS — S.

(7) Ha c. 62 ne3posymino, yomy “HeobXigHicT” i “gocTaTHiCTs” y NanKax.

(8) BuCHOBKM 110 mucepTaiifoi poboTH He BApTO BUALIATH Y OKPEMHUI posain.

(9) Ha, skanb, y TekcTi € He3HauHa KiIbKICTb ONMCOK, MPOMYIMEHNX i epecTasie-
HUX JITEp, CUCTEMATUYHO (HampuKiaz, Ha ¢. 18 Ta c. 23) BKUBaETHCS “TBEp-
JUKEeHHs CTIpaBe/yiMBe” 3aMicTh “icTHHHE”, abo “Hmesiky cTemiHp” 3amicTs “me-
AKHA cTemiHb " (c. 36), “nmume” 3amicTsb “Huxue” (c. 80, c. 93). € cTHCTHYHI
HeJOJIIKH, HaNpHKaj “3Bakaloun Ha TEOpeMH, rocTae 3anaua’ (c. 24).

(10) Tnceprant ckpisp BkMBaE HENOTPIOHY KOMY MiC/st “TOMY”, OAHAK YACTO Bijl-
OKpemJIioe MiJPsI/IHI PEYEHHS Ta 3BOPOTH KOMOIO TUIbKH 3J1iBa, ajle HE CHpaBa.
(11) V Texcri sammmiKch aesKi O3HaKH MeXaHiYHOro NEPEKJIAAy 3 aHTJIMCHKOT MO-

BH, HANIPUKJIaZ, “i” nepe 3aBepIlabHIM IyHKTOM Nepeiky Ha . 23 a6o “oko-

71 3abe3neuyioTh AiHenepepBHicT” Ha ¢. 51, 55 Ta y iHmmx micusx.

BkasaHi 3ayBakeHHs MaIOTh BUKJIIOUHO PeAaKI{iHUiA XapaKTep, He 3MIHIOITb 3arab-
HOTO MO3UTHBHOIO BUCHOBKY MPO MOJAHY IO 3aXMCTY POOOTY i HE CTABJISATH MiJ| CYMHIR
1i nonoxenust. [lucepraiiis e 3aBepieHo0 HAYKOBOIO Mpaueio, y KA OTPUMAHO HOBI
HAyKOBO OOIpYHTOBAHI Pe3yJIbTaTH, AKi B CYKYIHOCTI € CYTTEBMMM JIsi PO3BHUTKY TEO-
pii Tononoriyanx HamiBrpyn. OCHOBHI MONOKEHHS! POOOTH HOBI, CAMOCTIHHO OTPUMaHi,
HaJIeKHO OOTPYHTOBaHI i MOBHICTIO OMy0ikoBaHi B 10 HayKoBUX poboTax, 30Kpema, y

S5 CTaTTsAX, TPU 3 AKHX — CTATTi Y 3AKOPJOHHMAX HAYKOBHX MEPIOAUUYHUX BUAAHHSIX,
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JIBl — CTATTi y BITYMSHAHUX (DaXOBUX JKypHAIAX, BKJIOYEHHUX [0 MIKHAPOJHUX HAYKO-
METPHUHKX 0a3, i ' ATh € Te3aMU BUCTYIIB HA MiXXHAPOJHUX HAYKOBUX KOH(EPEHLisX.
Pobora Hanexno ocopmiena, asTopedepar agekBaTHO BinoOpakae 3MicT aucepTaLlii.

Poborta mMae TeopeTHuHy i MPaKTHUHY LiHHICTB i MOXe OYTH OCHOBOIO AJIS HACTY-
MHUX JOCJIUKEHb Y rajysi TononoriyHoi anreOpu. Pesyabratn auceprauiitoi poGo-
TH MOXYTb OyTH BUKOpuUCTaHi y JIbBiBcbkoMy, KuiBchkoMy, [TpukapnaTchkomy Hauio-
HaJIBHUX YHIBepCHUTETaX, [HCTUTYTI MaTteMaTHKM Ta IHCTHTYTI NpUKJIagHUX npobiem
mMexaHiky Ta matematnku HAHY.

Beaxaio, mo auceprauiitia po6ora I.C. TTacTyxoBoi 3a10BoIbHSE BUMOrH . 9, 11,
12 “TlonoxenHs npo NpHCy AKeHHs1 HAYKOBHX CTyIEHIB , 3aTBepmkenoro [locTaHoBowo
Kabinety Minictpis Ykpainu Bin 24.07.2013 Ne567 (3i 3MiHaMK), a AUCEPTaHT 3aciy-
roBye MPHCYIXKEHHs] HAyKOBOTO CTymNeHsl KaHaujara ¢isMKo-MaTeMaTHYHMX HayK 3a

cneuianbHicTio 01.01.04 — reomerpis i Tonosorisi.

Odiniitnnii ONnoHeHT

3aBijlyBay Kadpeapu anredpu Ta reomerpii _

JIBH3 “TIpukapnarcbkuii HalioHaIbHUA O.P. Huxudopuun
yHiBepcurer imeHi Bacunsa Credanuka”,

n.d.-M.H., Oo.
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