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"Tonosori3alist Ta PO3MHMpPeHHst TPy, GinuKIIYHAX HAMIBIPYII Ta IX BaplaHTIB',

TIpeICTaBJIeHO] Ha 37100y TTs HayKOBOro CTYNEHH

Iucepranitiny pobory Ierpuit Karepunn MukosaiBan " TomoIoTi3allid Ta PO3IMHPEHHs TPy,
GIMMK/IIYHAX HATBIPYN Ta iX BapiaHTIB® TPHCBAYEHO TOCJIPKEHHIO TOMOJIOTI3atii HamBIPYTI,
anre6paiuni BJACTHBOCTI SKUX OJM3LKI1 10 GiUKJII9HOTO MOHO1/14, & TAKOXK CTPYKTYpH 3aMHAKaH-
H$ TAKAX HAINBIPYI i TPYN y HATIBTOTOJOTIYHAX 1 TOMOJIOTIYHMX HAMBrpynax. 30KpemMa posriis-
JAI0THCS PO3IMIApEHa OIMUKIIYHA HANIBIPYNa, GimuKIigHe PO3IMMPEHHST HEMOPOXKHbBOI TPAHCIIHA-
TiHHOT MEHOXKUHH JiHI#HO BIODPS/KOBAHOI I'PYIIH T BapIaHTH GiEKIIIHOTO MOHOI/A i PO3IIHPEHOI
HINMKJIIYHOT HAMBrPYIIH.

B maremarnusiil JiTepaTypl THTAHHA PO HEJAUCKPETHY (raycnopdoBy) TONOJIOTIZAIIIO TPYIT
Brepme Gyso mocrasiero A. A. Mapkosnm y 1945 p. aysaxcumo, mo JI1. C. IMTourpsria cdop-
MyJTIOBaB yMOBHA Ha 6a3y OJMHMIN TPYMH JIS 11 HeMCKpPeTHOI TpynoBoi TonoJorisami. Y 1980 p.
0. 10. OnpmancyKuit TOGYLYBAB TIPHK/IA) HECKIHYEHHOI 3/TigeHHol rpymu (G Takoi, Mo KOXKHA
rpymnosa Ty-Tomosoris Ha G € JHACKPETHOIO. Vrepine Taky HeTONOJIOTi30BHY Hamisrpymy Oysio
snattneno K. E6epraprom i [Ix. Cenmenom B 1969 p., Ta n0BeneHo, MO KOXKHA raycaopdo-
Ba HANiBIPYNOBAa TOMOJOTIA Ha OINMKIIYHIK HamiBrpymi %(p,q) € mackperna. M. Beprman i
T. Vecr nommpuin pesynsrar E6eprapra-Cesena Ha BATIAL0K HAMIBTONOJIOTIYHAX HAMIBIPYIL.
A.JI. Ta#imanos o6y 1yBaB NPUKJIAT HECKIHYEHHOI KOMYTATHBHOI HamBrpynu 2, ska J0NycKae
JMITe MCKPeTHY TaycaopdoBy HaIiBrpyINoOBY TONOJIOTIIO, & TaKoX HaBIB JIOCTaTHI YMOBH Ha
KOMYTATHBHY HamiBrpyImy, o6 Ha Hilf icHyBasla HeMCKpeTHa raycaopgoBa HamiBrpymoBa TOIO-
JIOTis.

E6eprapr 1 Cesien TakoxK JOBEJIH, 10 HETNOPOXKHIH HapicT HimuKIigHOTO MOHOITA € (P, q) ¥
TomosoriuHi# Hamsrpym S € izeanom y #oro 3aMuKaHHI m B S. AHasnoriuni pesynbraru
CTOCOBHO TOMOJIOTI3AMIT Ta 3aMUKAHHSL Il HABIPY M NOPAIKOBAX 130MOP(hI3MiB MiXK MOJIOBHH-
Mut (biTBTpaAM¥ CKIHUEHHOTO CTeNeHs MHOXMHN HATyPAJIbHIX THCeJT N" 31 3BnualiHUM 4aCTKOBAM
nopsiakom 106yTKy orpumano ['yrikom i MokpuibKim. Opnnak, xo4a Ha po3mMpeni# GinukaigHik

HamiBIpyni %z iCHye JialIe INCKpeTHa raycaopdoBa TPaHCAANINHO HemepepBHA TOMOJIOrisS, Ha-
picT HamiBrpym ¢z y TOTOJIOTIYHIA HamiBrpym S Moxe i He GyTH ineanoMm y ii 3aMHKaHHI €7 B

9.

Baysaxkumo, mo s 6arareox 6ipocTIX HaTiBIPYN S, & TAKNUM € GinuKIIYANA MOHOI/I, BHKO-
HyEThCS Take TBEepKEHH:: KOXKHA TPAaHC/IANINHO HenepepBHa rayciopdosa Gepiscbka (sokpema,

JIOKAJIBHO KOMTIAKTHA) TOTOJIOrid Ha S € ANCKPETHOIO. I'pacdoBa inBepcna Hamisrpyna G(E) — ne

rauLia WANHEANpIS
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HaniBrpyna, nobyosaHa 3 OpleHTOBaHOTO rpada F, KOpOTKO KaxKy1H, eJIEMEHTH SKO1 B1JIOBI A~
joTh muisixaM y rpadi E. ['padosi iHBepCH] HATIBrpYIH TAKOXK € y3aralbHEHHIM MOJIIAKIIIHOTO
MoHOina, skni eestn Hisa Ta Ilepo. Mechsn, Miruen, Mopaitie Ta ITepec noeenwu, AKmo £ —
cKinyeHHH# opieHTOBaHUM rpad, TO KOXKHA JOKAJbHO KOMIAKTHA rayciopdoBa HamBrpynoBa
Tononorist Ha rpadosifl insepenift vanisrpym G(E) e auckperHoio. OCKUIbKA KOKHA 3 HaTliB-
IPYTl i3 BHINE HaBEIEHWX KJACiB HAMBrpyn MiCTATE Giruk/igHMH MOHOI/1 K T IHAMBrpyny, TO
NPUPOJHBEO BUHAKAE NIATAHHSA: 30 AKUL YM06 (anrebpaldHuX Iu TOTOJIOTIYHUX) HG HANi62PYNY S
naniszpynoea (abo HABITH MPAHCAAYILHO HENEPEPEHA) MONOAOZIA HA S e duckpemnoro? Bapauia
1 yTik j0oBeH, M0 aHAJIOTIYHE TBEP/KEeHHS BAKOHYETHCA I rpadis, sKi MICTATH OJHY BeEp-
IIWHY TA HECKIHUEHHY KiJTbKiCTh TETeNb, TOOTO /Ul HECKIHYeHHO MOPOKEHHX MOJINAKJITIHAX
MOHOIIIB. 3ayBaxuMo, O TpacdoBi iHBEPCHI HANIBIPYIH, HA AKAX iCHy€ JIpIne JUCKpEeTHA JIO-

KaJIbHO KOMIAKTHA HAMIBrpymosa Tomosorid, onucani C. Bapamioio.

Ha nepimmii norJisii, IMBHA JAXOTOMIS JJIsT HIMMKJIIYHOTO MOHOI1a 3 IPUEAHAHUM HyJIeM Al =
%€ (p,q)L{0} nosenena B mpami ['yrixa: K0XKHA JIOKAJILHO KOMIIAKTHA raycaopgoBa TPAHCIAIIRHO
HelepepBHA TONOJIOris Ha %P e abo xkommakTHOIW, abo auckperHowo. Lla auxoromis goBeeHa C.
Bapnuiaoio ans J0KaJabHO-KOMIAKTHOTO A-TIOJTIUKIYHOTO MOHOIA 1 U1 JIOKAJTbHO KOMIIAKTHAX

HAMIBTONOJIOTIYHAX Tpad)OBAX iHBEPCHUX HAMIBIPYI.

[IpMpoO/IHO HASMBATH HANIBIPYIH, SKi MICTATH GIIMKIIIGHY HamiBrpymny, HiMAKIYHAMA PO3-
mmmpennsive. Tax, 30KpeMa, TaKy Ha3By MalOTh KOHCTPYKIil Ginmkaiganx posmupens Z(G) Ta
#*(G) ninittro BHIOpsiAKOBaBEAX rpyn G Ta YaCTKOBO BIOPANKOBAHMX TPy G. JlocmipKeHHIM
BIACTHBOCTEH TAKWX TONOJONYHUX PO3NIMPEHb NPMCBIYeHnH psiJji Npallh, 30KpeMa 3aMUKAHHAM
GIMUKTITHEX POSIMIAPEHb B TOMOJIOTIYAMX Hamiprpynax. OCKiIbKY NpH 3aMHUKaHHI GinuKIi9HAX
pO3ITHPEHb Y TOIOJOTI9HAX (mamiBTONONOriYHNX) HAIIBIPYNaX HapicT Moxe OyTH i1eayioM, TO
NPApPOJIHO BUHAKAE 33/[a4a PO ONMCAHHS UPHEHAHHA 1/eana abo HyJId JI0 TAKWX HATIBIPYN 3a

IeBHWX YMOB Ha TOMOJOTIYHAH MPOCTIpP HAIBIPYTIH.

Amanorivsa 3anada poss’azasa K. I. TodmanHOM NP0 IPHEIHAHHSA HYJS /IO TONOJOTIYHOI
IPYNH y BHIAJKY JOKAJIbHO KOMIAKTHHX TONOJIOTIYHUX HAMIBIPYN. Y BUNANKY JIOKAJIBHO KOM-
AKTHAX HAIIBTOMOJIOTIYHAX HAMIBIpyN If 3ajada 3a/MIIaEThCH HEPO3B’'si3aHoio. Tomy BHHH-
Ka€ TPUpOJIHA 3a/1a49a: Onucamu NPUEOHAHHA HYAA 00 JuckpemHol 2pynu Yy 6unadxy A0KAALHO
KOMNAKTIHUT HANIBTMONOA0ZINHUT HATIEZPYN. Binbm 3arasbeo 14 3anada Oyna chopmynboBana

Bepruyrzom, 3anada 7: What is the fine structure of the closure of a group?

IHTEepacOiaTHBHICTIO HATIIBIPYTIHA (S, ) Ha3MBaeThCs HamiBrpyna (S, *) Taka, mo a- (b*c) =
(a-b)*ciax(b- ¢) = (a*b) - c nng BCIX a,b,c € S. Binomo, mo KoXkHa iHTEpacoNniaTHBHICTH
JIOBITBHOTO MOHOI/Ia BH3HAYAETHCA HOTO BapianTOM, TOOTO JJIs JOBLILHOI iHTEpaconiaTHBHICTI
(S,%) momoina (S,-) icHye eNemMentT c € S Takmit, mo a xb = a - c- b. IaTepaconiaTHBHOCTI

Ta BapiaHTH PISHUX KJIaciB HANIBrpyn axkTUBHO BABYAJIHCH ocTaHHIM YacoMm. 30KpeMa J10BLIb-
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Ha iHTEepACcONiaTHBHICTH GIIMKIIYHOrO MOHOIA MICTHTH GimukTigHEN MOHOIZ K T AHATIBIPYILY,
Ginimre Toro, 1Bl iHTepacomaTHBHOCT] GiMKmigHOrO MOHOiAa i30MOPdHI TOMI 1 JHINe TOAL, KO-
JIN TIOPOJRKYIOThCA OAHMM ejneMeHToM. M. XHIMHCHKEM J0BEIEHO KpHTepilt i3oMopdismMy ABOX
iHTepacomiaTHBHOCTEH MOJiMUKIIYHOro MoHOIa, a O. [ecaTepHk BCTAHOBJIEHO reobxi Al TA 10-
CTATHI YMOBH pery/IsipHOCTI BapiaHTa Ta i30MOpQHOCTI JBOX BapiaHTIB JUIH MATpPHYHOI HATIB-
rpymn Pica 3 cenjpiu MaTpHueio Haj rpymnowo 3 Hyjgem. Tomy BapiaHTH HGIMUKJIIYHOTO MOHOIAA
Ta PO3MIMPEHO] GiMUKIIIYHO HAMBIPYNH 67 MPHPOAHO PO3MJIANATH SK OIMHUKJII9H] PO3ITHPEHHS.
OTKe, TIOCTAE 3aja4a NPO HAMBIPYNOBY 4YH TPAHCJAANIHHO HeNmepepBHY TONOJIOTI3AINI0 TAKHX
POSIIMpPEHb | TPUEIHAHHS ieaya 91 HyJIst [0 BapiaHTIB OIAKIIYHONO MOHOIZIa T2 PO3UIHPEHO]
OIIUKJIIYHOI HAMBIPYH Y BHNAJAKY JIOKAJIbHO KOMIAKTHHX HamisTononoriganx vamisrpymn. Or-

e, TeMaTHKa JucepTaniitnol poboTn € aKTyaJ bHOIO.

TeMaTHKa NOCTIPKEHHS OB S3aHa 3 IJIaHAMH HAYKOBUX JOCIIKEeHb KacdeapH anrebpu, TO-
[10JTOTHi T8 OCHOB MATEMATHKM MeXaHIKO-MaTeMarndroro daxynbrery JIbBiBCHKOro HAIIOHAILHO-
ro yHiBepcuTeTy imeni Iana @panka. PesynbraTi aucepraimil 4acTKOBO BHKOPHCTaH1 NPH BHKO-
HaHHI 3aBJaHb Aepx6iomkeTHol Temn “TonoJoria Ta 11 3aCTOCYBAHHA Y dbpaxranbuift reomerpii

Ta MaTeMaTH4HiH ekoHOMini” (Homep jepkasroi peecrpamii 0116U001537).

02480 3micmy ma ochoenux pesyavmamie pobomu. JIucepramiitna pobora ckia-
naeThes 3 aHOTAIiH yKpaiHChbKOI0 # aHTIIHCHKOI0 MOBaMM, BCTYNY Ta II'SITH OCHOBHMX PO3iJIiB,

BHCHOBKIB, CITHCKY BHKOPHCTAHUX JKepeJ 1 JIoAaTKa.

V Berymi o6rpyHTOBaHA aKTYaJIbHICTh AMCEPTAIIHOrO JOC/TI/KEeHHS, BHSHAYEH] MeTa 1 3a-

nadi, 06’'€KT 1 TpeaMeT J0CITIKeHHS.

V nepimomy miapo3ain posainy 1 nogaeThCs OMIs| JiTepaTypH, B IKOMY KOPOTKO BHCBITJIEHO
icTOpil0 PO3BUTKY TEOPil TONOIOTI3aN]] HATIBIPYII Ta chopMynTLOBARO OCHOBHI 3aJa4l, PO3B’A3KY
AKX TIpHCBsSYeHA JaHa Aucepraniitna pobora. Y Apyromy mapos i Nepmoro poszily BAKJIa-
JIeHO BiIOMI pe3yJIbTaTH 3 Teopil HATBIPYI Ta TPy, SIKI BHKOPHCTOBYIOTHCS Y JIACEPTAIL].

Jlpyruit pO3Mia MPHCBSTUCHAM BABUEHHIO TPAHCISIINHO HEMEepepBHUX TOmosorisamiit Ta 3a-
MUKAHHS BapiaHTiB GiMUK/II9HOrO MOHOIAA. [{MCEPTAHTOM OTPHMAHO y3aralbHEHHS De3yIbTaTy
E6eprapra-Cenjiena Tpo HamiBrpynoBy TOTONOTI3amiio GIHKIIYHOI HANIBIPYNH Ta BIANOBiHE
rBeppKenHs Beprvan-Becra Jis HAIIBTOMOJIOTIYHAX HABIPYT, & TAKOX Y3araJbHEHHS Pe3yiib-
tary ['yTika mpo Te, MO KOXKHA JIOKAJIHHO KOMITAKTHA raycnopdoBa TpaHCASIIHEO HenepepsHa
Tonosorig Ha GiIUKJIIYHOMY MOHOIAI 3 MPHEIHAHNM HyJeM € a60 KOMIaKTHOI, a60 JUCKPEeTHOK.
Teopema 2.2.3 onucye NPHEAHAHASA KOMIIAKTHOTO jJ1eary 70 HeHyJbOBOTO BapianTa GiNUKIIIHO-
10 MOHOIMA y BUNAAKY JIOKaJIbHO KOMIAKTHOI rayc/opdoBol HANiBTONOIOTIYHOT RAMIBIPYIH Ta

y3arajbHIOE BIMOBIHAH pe3yIbTar s HINMKIIYHOT HAMBIPYITH.



Tperi#t posain npucBgYeHnH JOCIIIPKEHHIO PO3ITAPEHOI GinMKJIi9HO] HANiBrpyny Ta il Bapi-
antiB. TyT n0BeIeHO, MO rpyna aBroMOpgi3MiB pO3MUPEeHO] GinuKJIi9HOI HAMiBrpynH i30MOpdHA
aIMTHBHIN rpymi mismx dnces (Teopema 3.1.1), Taxox JoBeJEHO, M0 POSTIADEHA binukIiYHa Ha-
niBrpyna i KOXKeH ii BapiaHT HEe € CKIHYeHHO MOPO/FKEeHAMH (TeopeMH 3.1.2 1 3.1.5). Y mpomy
PO3JiIi ONMCAHI 11eMIIOTeRTH Ta BifHOMeRHs ['piHa Ha BapiaHTI po3immpeHoi GIMAKIIIHOI Ha-
nisrpynu (reepmxkenns 3.2.2 1 3.2.3). Teopema 3.3.3 ommcye BJIACTABOCTI HAMIBTOMOJOTIYHOTO

BapiaHTa %’g 9

YerpepTu# po3jai MpUCBAYeHU BUBUYEHHIO JIOKaJbHO KOMITAKTHHX TpaHCAAIIAHO HENepepB-
HUX Ta HAIMIBIPYNOBHX TOMOJOTiH Ha po3mupeHi#t GlNuKIIYHIH HANIBIPY 3 TPHETHAHAM HYJIEM.
V npoMy po3Aiai MoKasaHo, 10 aHaJor Teopemu ['yTika mpo Te, 100 KOXKHA JIOKaJIbHO KOMITAKT=
Ha TPaHCAAIIRHO HemepepBHA TOMOJIOTS Ha GIMUKJIIYHOMY MOHOIJIl 3 IPUEIHAHAM HYJIEM € abo
JMCKPETHOIO, 260 KOMIIAKTHOIO, He BUKOHYEThCS [l PO3NIMPEeHoi OIUKIIi9HOi HamiBIPYIH 3 MPH-
€IHAHUM HyJeM. A came J0BEJIEHO, 0 KOXKHA raycIopgoBa JOKaJbHO KOMIAKTHA HAIIBIPyNoOBa
TONOJIOTIA Ha PO3ITUpPeHi# OiruK/Ii9HI} HamiBrpyml 3 NIPUEJIHAHUM HyJIeM € JHCKPETHOIO (Hacu-
nox 4.1.3), omHak Ha Hilt iICHYE KOHTHHYYM DI3HAX TaycAOp@OBHX JOKaJIbHO KOMIAKTHAX TPAHC-
NATIAHO HenmepepBHNX Tomoori# (Teopema 4.1.3). Takox Ha po3mmpeniH Ginuki9HIA HATIBIPY-
ni 3 IpHEAHAHAM HyJeM nobylIoBaHO €IWHY MiHIMAJTBHY iHBEPCHY TPaHCJISAIIAHO HENlepepBHy Ta
€IMHY MiHIMAIbLHY iHBEPCHY HANIBIDYNOBY TOMOJOTIL.

VY n’sToMy po3aim MOCHiKYEThCA TOMOJori3amis GIIMKIIYHOTO PO3IIMPEeHHs JiHIHHO BIO-

paakoBanux rpyn. Teopemu 5.2.1 1 5.2.2 y3araibHIOIOTh Pe3yabTaTH Beprman 1 Becra Ta @irenb

i ['yrika, siki oTpuMaHi JyIs GIIAK/IIYHOrO MOHOIA Ta PO3MMUPEHO] GIUKIIYHOI HATIIBIPYITH.

[locTuit po3/iy NpUCBSYERNH HOCTI/PKeHHIO aarebpaiyHuX yMOB Ha TPYNy, P BHKOHAHHI
AKAX JTOKAIBHO KOMIIAKTHA TPAHCJAIINHO HeTlepepBHA TONOJIOTIA HAa AUCKPETHINH IPyIi 3 IPUEI-

HAHUM HyJleM € ab0 KOMIIAKTHOW0, ab0 AUCKPEeTHOI.

BreeHo eqeKTOpaJsibHO THYYKI Ta eJeKTOPaJbHO CTIHKI TPYNM Ta BUBYAIOThCS iXHI BJIACTH-
BOCTI. 30KpeMa, JOBeJeHO, IO KOXKHA Ipyna, dKa MICTHTbL HECKiHUEHHY IHMKJIIYHY Mifrpyny He-
CKIHYEHHOr0 1HAEKCY Ta KOKHa He3JIYeHHa KOMYTATHBHA T'DYNa € eJIeKTOPabHO THYYKAMH, a

TAKOXK, IO KOXKHA 3119eHHA JIOKANLHO CKIHYEHHA IPYIa € elIeKTOPAJIbHO CTIHKOIO.

OCHOBHEM pe3y/IbTATOM PO3JLIY € TaKe TBepIKeHHA-nXoToMis (Teopema 6.1.3): axwo G —
QUCKPEMHA EAERTIOPAADHO 2HYYKA HECKINYEHNA 2PYna, MO K0dcHa 2aycdopdosa MPancAAuIiHO
HENEPEPEHA AOKAADHO KOMTIAKTVHA TONOA02LA HA G° € abo duckpemnoro, abo xomnaxmuor. Ha
NOBiTHHIN HecKiHYeHHIN BIPTYaJIbHO MUKJII9RIM IpyTi (& OTKe, Ha eJIeKTOPANBLHO CTilKiH rpymni) 3
IPHEAHARAM HyJIeM TT00yI0BaHO HeIRCKPETHY HEKOMITAKTHY JIOKA/IbHO KOMIIAKTHY TPAHCIISATLIHHO

HemepepBHy TONOJIOTIO, K& 1HIYKYE Ha (7 IMCKpeTHY TONOJOTIIO.



JTocmo6ipHicne pe3yabmamie IATBepLKYEThC THM, o BOHHM ony6uikoBani B (axo-
BUX KypHAJNAX 1 Gysd ONpHTIONHeHi Ha 6araThoX HayKOBUX KoH(epeHIiAX 1 cremniari3oBaHux
HAyKOBHX ceminapax. [lns ix J0Be/leHb BUKOPHCTOBYIOTHCH cy4acHl METOJH TOTOJIOTi4HOT aured-

pH, TeOpil TOMOJIOTIYHMX HAMIBIPYII, anrebpaiunoi Teopii HaniBrpyn i 3araJIbHOI TOMOJIOTII.

OcHOBHI pe3yJabTaTd aucepranil omyOJikoBaHl B 10 mpangx: 4 eraTTi, aKi onyOsiKoBaHl y
HAYKOBHUX (DAaXOBHX BHJAHHSX YKpainm, 1 cTarrd, fKa omy06JiKoBaHa y HayKOBOMY BH/IaHHI,
BiTHECEHOMY JI0 TPeThoro ksapTuist (Q3) BianosiaHO 10 xmacudikanii SCImago Journal Rank,

4 Te3u y MaTepianax MixKHAPOJHWX KoH(epenmil Ta 1 Tesa y MaTepiajiax JiTHBOI HIKOJIH.

Hayxosa HO8U3HG Ma NPAKMUNHE 3HAUEHHA odeporcanux pe3yavmamis. Yci
OTPMMaHi B JMCEpTAIil Pe3yJbTaTH € HOBMMH. PesynnraTy JucepTaniiHol poboTH MaiTh TEO-
peTHYHHN XapaKTep 1 MOXKYTh 3HAHTH 3aCTOCYBaHHS AK Y TomoJIoriuHil airebpi, Tax 1 B IHIIAX

PO3LIaX MAaTeMATHKH.

Agropedepar TOBHICTIO Ta MPABAILHO BifoGpaXkKae 3MicT JIACEpTaIii.

3aysastcenna:

1. Xoua BeTynHUHE PO3/LT MICTHTH NPAKTHYHO BCIO OBiIKOBY 1 orisiIoBY iH(MOPMAIIO, nesKi
HO3HAYEHHS 3aJIMITAIACH HEOTHMCAHAMH, HATPHKIAHN, S ! (xoua ue # 3araJibHOBIIOME) Ta

d(a), r(a) Tomo Ha cTopiHm 24.
2. Ha cropiami 34 o3radeHHs (HANiB-)TONOJOTiYHOI HAMIBIPYIIH BHIVIA/AE AK TBEP/KEHHS.

3. Teepmkenns 3.3.2 (crop. 63) He Mae camMOCTIHHOI IIHHOCTI, KPIM NMYHKTY (i1), ockimbku
#0ro 3MicT KOpOTKO TiacyMoBaHo y HacTymwil Teopewmi 3.3.3. Bapro 6ymo 6 posbutn #oro

Ha TTOCJTiIOBHICTD JieM, TiM Ginbime, mo nyHKTH (iii) i (iv) “nepexpupaiors” (i).
4. ¥ nynki (vi) Teepmxenns 5.1.3 (cropinka 94) (¢, d) nosunne GyTH (c, b).

5. JlucepraHTKa BXKWBAE oKpemi Hymepamuil IS PI3HHX eJIeMeHTIB 3MicTy (TeopeM, TBep-
JKeHDb, JeM, o3navens). Komn oppouacno icnyiorh Jlema 3.1.1, Teopema 3.1.1, Turanns

3.1.1 Ta Hacuimox 3.1.1, nouiyk TOTPiOHOTO TEPETBOPIOETHCSA Y KBECT.

6. € neski CTHJIICTHYHI HEJOJIKHA, HAPUKIAT, “3 HamiBrpynosol onepamii ... BHILJIHABAE. .. "

(cropinka 37) Ta jy»e He3HAYHA KiNBKICTH OMACOK.

Hapejieni 3ayBa)eHHSI HE BINIMBAIOTb HA NO3HTHBHY OIIHKY aucepTaiiftaol poborm Ta He
3MEHMYIOTh 11 TeopeTnvyHe 3Ha4YeHHd. OrnoHeHTOBI He BAJOCH 3HAWTH >KOJHHX CYTTEBHX MaTe-

MATHIHIX TOMMJIOK, sIKi cTaBuin 6 1ia CyMHIB 06T DyHTOBAHICTD Pe3YJIbTaTIB JicepTami.
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PoGora BHKJIAIEHA TOCAIIOBHO | KopexTHo. [ucepranis HanmucaHa yKpalHChKOIO MOBOIO ¥

ginnosinaocti 1o Bumor MOH Vkpaiin npo MOBY Ta CTHIDb panucanasa gucepramiit. @opma

BUKJIAICHHAST MaTepiaay BiANOBIae NPUHHATIH y HayKoBiil JiTepaTypl. Temaruka jgucepTamiitnol
pobOTH MOBHICTIO BiJNOBIIAE HACHOPTY cuemagapnocti 01.01.04 — reomerpisi 1 ronoJoris. Bpa-

XOBYIOUM BCe BHIeCKa3aHe, BBaxalo, 1o Jmcepraiiiaa pobora "Tonosorizamis Ta pPO3IIHPEHHs

rpyn, GIIMK/IYHEX HAMBIPYN Ta IX BapianTis’ € LiIICHOK HAayKOBOIO MPAIElo, M0 3a/10BOJIb-

use Bcl BuMoru jiwodoro Tlopsaky HpHCYAZKEHHS HayKOBHX crymenip”, nocranopa KabGinery

Mimictpip Ykpainm Ne567 sin 24.07.2013 p. (31 smiHamy, BHECEHEMH nocragoolo KMY Ne607

HA 3aCJIYTOBYE Ha MPHUCY/KeHHs il HayKOBOIO CTYTIeHd KaHanaaTa bizuKO-MaTeMATHIHHX HAYK

(noxTopa dinocodii) 3a cnenjambuictio 01.01.04 - reoMeTpis 1 TOmOJIOTs.

Odiniitanit onoseHT

JOKTOP Pi3UKO-MATeMATHYHUX HAYK, JOIEHT,

3aBigyBau kadeapyu anrebpu Ta reoMerpil Huxudopuun O. P.
[ prKapnaTChKOTO HANIOHAJIBHOTO YHIBEPCHTETY

imeni Bacuis Credannka,
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