Penensin
‘Ha muceprariiiny pobory Cyxopebeskoi Hap’i Imutpisau
«Ipocmi 3amrHeni 2e00e3utHi HA NPABUTLHUX MEMPaeopax y NPoCmopax Cmanol KPUBUHUY
Ha 3700y TTs HAyKOBOT'O CTyIIeHs JokTopa ditocodii (PhD)
3a cueriansHicTIo 111 «MareMaTukay ‘

Hucepraniiina poGota JI.JI. Cyxopebcrproi cToq vgﬁy‘x cy4acHO! npoOieMaThKK reoMe-
TPii «B ILTOMY» HEpETYIAPHUX OMyKIHX TIOBEPXOHS 1 MubepeHmiansHoi reoMeTpii Oararo-
MipHHT TiAMHOrOBHIIB piManoBUX mpocTopiB. OOnABa HANPAMKY € TPRIUIIAHIM I Xap-
KIBCBKOI HaykoBOI reoMerpwunoi mxonu, sacHosaxoi O.B. [oropenosum i po3bymosaHol
10.A. Aminosum, O.A. BopucerkoM Ta iX yUHAMHU.

[Mepia vactura pobotu (po3minu 2-4) MpucBIUeHA MUTAaHHAM TeOpil 3aMKHYTAX Te0-
J€3MUHKMX HA OMyKIMX MOBepXHsx. Ll Temarwka, 3amouaTkoBana B podotax A. Ilymxape y
3B’A3KYy 3 TE€OMETPUYIHOIO IHTEPIPETAIIEr0 38089 MaTeMaTHIHOl (i3UKH, aKTUBHO PO3BUBA-
Jach IPOTATOM MHHYIOTO CTONITTS B PamKax TeOpii TOBEPXOHB, PiMaHOBOI TE€OMETPIi, IH-
(epeHIiaNbHOI TOMONOrii, BapialliiHoro YucIeHHs, Teopil IUHAMIYHNX CHCTeM Ta 6ararsox
{HIMX CYMDKHEX MaTeMaTWdHuX HAOpsMKis. 30kpeMa, Ha mouarky 2000-x B poGorax
10.B. Ilporacosa, I. @yxe, E. Dyke, A. Terpynina ta inm. 6yo ZOCHLIKEHO NUTAHHA iC-
HYBaHHS i MHOKHHHOCTI IPOCTUX 3aMKHYTHX TEONES3UTHMX JIIHIM Ha HEPETYISPHUX MOBEP-
XHSAX — NPaBUNBHEX (i IeAKWX IHIIMX) OMyKiuX GararorpaHHAKax B TPUBHAMIPHOMY €BKIIi-
JIOBOMy TIpOCTOpi. Pesynbraty, OTpMMaHi 13 3aCTOCYBaHHSM TOHKHMX CHHTETHYHHMX METOMIB
TeOMETPii «B ILIOMY», CBIIYMIN NPO 3MICTOBHICTS PO3MISHYTOI NpoOIeMyu 1 MOTUBYBANH il
IepeHeCeHH s Ha BUNAJOK HEPErYIIIPHIX OIYKJINX IIOBEPXOHB B HEEBKIIINOBHX NPOCTOPaX —
chepuuHOMY 1 TinepOoigHOMY.

B muceprariiigiit po6ori JI.J1. nyope(icmcol' OCHOBHA YBara IpUALUISETECSA OMUCY Ipo-
CTHX 3aMKHYTHX T'€0[€3W9HAX Ha TPABWILHWX TETPachpax B TPHBUMIPHOMY COEpUIHOMY I
rinep6oniunoMy npocTopax. Ha BixMiHy Biff eBKIIZOBOTO BUNAAKY, Chepa $° i mpocrtip Jlo-
6adeBCHKOro H° MICTSITH Iiie CiMelCcTBO METPUUHO PI3HMX NMpaBdanbHuX TeTpacapis. Ilapa-
METPOM CiMeliCcTBa BUCTYHAE KyT O IpU B@pmwzi TeTpaenpa: 3 OisAy Ha TeopeMy layca-

Boune, /3 < a < 27/3 ns TeTpaenpie B cepuunHOMy Ipoctopi, § < a < /3 s TeTpacH-
piB B TimepGonigHoMy mpocTopi, i @ = #/3 myist TeTpaenpis B eBKNifoBOMY npocTopi. Iipu
IIFOMY KOXKHA TpaHb TeTpaenpa cama 1o codi € MeTpuyHO. HETPUBIANBHOIO 3 OIVIARY Ha NpHU-
CYTHICTh BHYTpPilIHBOI KpUBHHHU. Taxe ’piE.HOMaHLTﬁ TPABHIIBHAX TETPACHPIB 3 HETPUBiaNb-
HOIO BHYTPIIITHBOK TEOMETPIED B cgbspWiH@My i rinepboniyroMy mpocTopax podUTs Mpo-
6IIeMy OIMCY IPOCTHX 3aMKHYTHX TeONE3NdHIK Ha HHX 3HAYHO CKNANHILIOW I HIKaBILIO,

HOplBHSIHO 3 GBKHH{OBI/IM BUIIAKOM.



B po3mini 2 AUCEPTaifHOT poGOTH OMOBHEHO BiIOMI pamiine pe3yNsTaTd CTOCOBHO
TIPOCTUX 3AMKHEHHX TeO/E3UYHUX Ha [PaBHIIEHOMY TeTpaenpi 7' B eBKII0BOMY IIpo cTopi E.
Haragaemo, mo sragani reomesugmi KIaCHDIKYIOThCH 38 KOMOIHATOPRAM THIIOM, IO BH3HA-
Ha€ThCA TIapOr0 B3aEMHO NMPOCTHX YuCen (p,g) i Xapakrepusye mop PATOK TIEPETHHY TeoIe3ny-
HOI 3 pebpamu Tetpaenpa. [lpu [BOMY IJISI KOXHOT @aKCOBaHm napu (p,q) icHye HeCKiHIeHHa
MHOXHWHA HEKOHTPYCHTHUX NPOCTHX 3aMKHEHMX I'eONe3UuHuY tany (p,q) Ha terpaenpi 7. B
OMcepTamiiHiil pobori, sx QGHOBHHEZ; PE3YIIETAT PO3NALLY 2, NOBENCHO, O 7S KOXKHOT dbixco-
BaHOI apH (p,q) icHye i € €O’ IPOCTa 3a8MKHEHA Te0Ne3UYHa THITY s’\:; g/, sIXa TIPOXOUTE

‘\5

1Iepe3 CEpEUHY BOX 11ap IPOTUNEKHUX pebep TeTpaeapa 7. Kpim Toro, mist sranasof reome-
3UMHOT OTPUMAHO ONIHKY 3HM3Y JUIs BiICTAHI Bil TOYOK reonesuusol o B EpIIVH TETpaespa, a
TaKOX NOBENEHO CUMETPUYHICTE POTOPTKY TETpaepa BSZIOBW‘ reo EC3ﬁ‘=’IHGGL
B posnini 3, nucepraniiinoi po6oru onucano [POCT! 3aMKHEHI I'eONe3NTHI Ha IpPaBHIlb-
HOMY TeTpaenpi 7, B TPUBUMIPHOMY chepuaHOMy HpocTopi Sj kpusuay 1. JloBeneno Ha-
CTYTHI KIacudikariiisi TeepmxeHHs:
1) XoxHa npocTa 3aMKHYTa reofe3nuHa Ha 7, € reoqe3naHO0 KOMOIHATOPHOrO THITY
(».q), s NeAKUX B38EMHO NPOCTHX p i ¢ , TAKOX BOHA 060B’ S3KOBO [IPOXOIUTH Yepe3’ce-
PEIMHA ABOX Nap NPOTWICKHAX pebep Terpaenpa T, a 11 nomxvHa € MeHme 27t

a7

MY TET a;GES” /) ACrEV €iuHa Ipocra 3a-
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2) sxmo /2 < <27/3, 10 ua NPaBUIBH

u /‘ﬁ 4N

MKHYTa re€oAe3u9Ha, BOHA Mac KOMOIHa? TOPpHMM THUII '\3&’9;1/3
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3) sixuio 7/3 < & < 7/2, TO Ha NPABUIBHOMY Te reTpacapi T, icH IyIOTb €IWHA MPOCTa 3a~
MKHYyTa reofiesuyHa KombOinaropuoro tumy (0,1) i enmna mpocra
KoMbiHaropHOro Trmy (1,1);
4) tipu xoxHOMy dikcoBaHoMy 3uadTeHHI (p,g), BigmizHOMY Bix (0,1) 1 (1,1), 3Haiime-
HO NakyHy 7/3<a,(p,q)<a(p,q)<w/2 taxy, wo wpu n/3<a<a;(p,q) # a IPaBUILHOMY TETpa-
enpi 7, ICHye HpoCTa 3aMKHyTa reonesuvHa  KOMGIHATOPHOIO tany {p,q), a npu
axp,g)<o < m/2 Ha mpaBunbHOMY TeTpaenpi I, Hemae IPOCTUX 38MKHYTUX T€ONE3NUHUX
KOMOIHaTOpHOTO THITY {(p,g). ,
Taxum uwHowm, B poszini 3 mucepranifinoi poGoTH roxasaso, Mo, Ha BigMiH y 51;1 eBK-
NiIOBOTO BUNAJKY, Ha KOKHOMY IPABANEHOMY TETDAS
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. TpuBEMIpHiH chepi S icHye
JNULIE CKIHYEHHA KITBKICTh PI3HMX HMPOCTHX 3aMKHEHUX IEOME3NUHUX. L‘pzf; IBOMY, KOXHE
Taka IIpoCTa 3aMKHEHA TEOAE3HTHA IPOXOIUTE YEPEs CEPENHHY ABOX Hap MPOTANEKHUX De-

6ep TeTpae;{pa TICBHUM ((KOM@IH&TS PHUMY YAHOM IECPETHHAE pe@pa TeTpacipa, Hio Hauae
MOXJIUBICTS i1 TOBHOTO KOHCTPYKTHBHOIO BIHBOMJ}C HA.

" Tyr i mani: equmicts — 3 TounicTio 10 CUMETPi# Terpasapa.



B pospini 4 omwucaro HmpocTi 3aMKHEHI reojie3uyHi Ha mpaBuabHOMY Terpaeapi 7, B
TPHUBUMIPHOMY Tinepboniuaomy mnpocropi H ’ xkpusuHy — 1. JloBeneHo HacTymHi Kiacudi-
KalliiHi TBEPIKEHH:

1) XoxHa MpocTa 3aMKHYTa reofesndHa Ha T, € TeONe3nIHO KOMOIHATOPHOTO THILY
(P,q), s NEeSKAX B3AEMHO IPOCTHX p 1 g, 1 BoHa 060B’ I3KOBO IPOXOHTE YePe3 CePEniHN
ABOX Tap NPOTHIIEKHUX pebep Terpaenpa 7y, ;

2) Ha NpaBHIBHOMY TeTpaenpi 7, IUisi KOKHOI TTapy B3aE€MHO IIpOCcTHX (p,g) icHye i €
E€IHHOIO IIPOCTa 3aMKHYTa reofe3nyHa koMbinaropaoro tuny (p,q), a orxe T, MiCTUTH He-
CKiHYeHY (31iUeHy) MHOXUHY HEKOHIDYSHTHUX HPOCTHX 3aMKHEHUX [€OIe3UTHIX, A

3) HajaHO OWIHKY BiACTaHi Bil TOYOK IIPOCTOI 33MKHEHOI Ie0fe3wdHOi 10 BEPIIHH
IIPaBUIIBHOTO TeTpaenpa I, 1 MOKa3aHo, Mo BOHA He MOxe OyTr JOBUIBHO MaJIoOXo, Ha Bin-
MiHY BiJ{ €BKJIiZIOBOTO BUTIAIKY;

4) 00YHCIIEHO AaCUMITOTHKY KITBKOCTI HEKOHIPYEHTHUX IPOCTHX 33MKHEHHX Teofe-
3WYHUX JOBXHUHY He Oinbilie L Ha ipaBUIIbHOMY TeTpaenpi 7,

Taxum umnHOM, B po3pini 4 HagaHO BWUEPIHUNM KOHCTPYKTUBHEN ONKMC IIPOCTHX 3a-
MKHEHUX T€ONC3HYHMX Ha NOBUIBHUX NIPaBUIBHUX TeTpaclpax B TPUBAMIpHOMY rinepboi-
gHOMY TIpocTopi H .

B ninomy, pesynsraté po3niiB 3 i 4 CTOCOBHO iCHYBaHHS I MHOKHMHHOCTI IPOCTHX 3a-
MKHEHUX TE€O[Ee3UYHUX Ha NPABUIIBHAX TETPacApax B TPUBUMIpHUX chepwdHOoMY 1 rimepOo-
JIYHOMY IIPOCTOPaX CyTTEBO PO3BUBAIOTH TionepenHi pesyasrars FO.B. Iporacosa, 1. Oyke i
E. ®ykc, neMOHCTpY OUM 3HAYHY PI3HUILO B MOBSHIHI IPOCTHX 3AMKHEHUX TE€ONe3NYHIX Ha
IIPaBUIILHUX TE€Tpaeapax B €BKJIOBOMY HPOCTOPI 1 HESBKIIIHOBUX MPOCTOpax, 0COOIKUBO — B
TpuBUMIpHil cdepi. Kpim Toro, pesynsrary po3niny 4 TOMOBHIOIOTH Ta iITIOCTPYIOTH GyHIa-
MEHTAIIbHI TBEPIKEHHS LIOMI0 aCUMITTOTHKY KiIJTBKOCTI MPOCTHAX 3aMKHEHUX TeOJe3UuHMX Ha
rinepOoTiyHIX MHOTOBUIIAX, NOBEAEH] paniiie B poborax M.Mipsaxaxi, I. Pisina ta inmmux.

MeTtoay CHHTETHYHOI '€OMETPil, 3aCTOCOBaH! B po3ainax 3 i 4 auceprailiiiHol poOoTH,
MAaIOTh YHIBEPCATIBHUM XapakTep i, CKOPIII 33 BCE, MOXYTs 0yTY 3aCTOCOBaH! y MONAJIBIINX
JTOCTIKEHHIX TPOCTUX 3aMKHYTHX TeONC3UYHUX Ha IHITUX (CHEiiayIbHUX 1 3arajibHuX)
MHOTOIpaHHMKaX B PIMAHOBHX IIPOCTOPAX CTANIOl KPUBUHY.

B 3aBepmansHOMY po3nimi 5 mucepranifaol poboTH MOCTimKyOTECS OaraToMipHi MiJ-
MHbFOBI/I)m TimepOoNiuHOrO MPOCTOPY, SKi MAOTh BHYTPINTHBEO-TEOMETPUYHY CHMETPIIO
obepranHs. BHBUAETHCS 30BHIINHS T€OMETPis TAKUX ITiAMHEOTOBK/IB i3 BHKOPUCTAHHIM Ga-
30BHX TEOMETPUYHKX 1 aHANMITHYHUX METONIB CcydacHO! nudepeHIiansHol reoMerpii mia-
MHOTOBH/IIB 1 piMaHOBOI reoMeTpii. SIK OCHOBHUN PE3ybTaT, BUIHCAHI 3MICTOBHI IeOMeT-
PHUYHI YMOBH, SIKi TapaHTYIOTh, IO HOCTI/PKYBaH] MITMBOTOBUIN € MiIMHOTOBYaME 0bep-



TaHHs, YTBOPEHUMY 3aCTOCYBAHHSM JIO IPOCTOPOBYX KPHBYX OPTOTOHATBHYX IIEPETBOPEHE
B 0bXomHOMY nipocTopi. loBeneni B POOOTI TBEPIXEHHS Y3aralbHIOKTh Ha rinepOomigHmi
BUMAJIOK OTPHMaHI KiJlbKa POkiB Tomy pesvisrati O.A. bopriceHKa CTOCOBHO 30BHIITHEBO-
TEOMETPUIHOI CTPYKTYPH IiIMHOTOBHIIB 3 METPHKOKO obeprarHs B GaratomipHOMY €BKIIi-
JOBOMY IIPOCTOPI.

Pesynbraru nucepraniitroi po6orn JI.J1, Cyxopebebxoi € HOBAMY | akTyanbHAME, Cy-
IIPOBOIDKYIOTECS KOPEKTHUMY JOBeNeHHsIMU. BOHM B JJOCUTE MOBHIM Mipi nmpencTaBnedi B
MyONiKaIlisiX B aBTOPHTETHHX (haXOBHX MATEMATHYHHX BHIAHHSX T4 MIPOUIINN armpobariiro
Ha MIKHAPOIHUX HayKOBHX KOH(MEpPeHIIsK i cemizapax. 30KpeMa, pe3yssTaru poboTH pery-
JIAPHO JIOIOBIiANIUCs Ha 3aciiansx XapKiBCKOTO MiChKOIO TCOMETPUYHOIO CeMiHapy, 3
TIOBHAMH JOBEINEHHAMY Ta 3MICTOBHHM OOrOBOPEHHSM. TeKcT nucepranii obOpMIEHO Bifl-
TIOBLITHO JI0 aKTyalbHUX BUMOT IIO0 J¥CEepTaliiHaNX POOIT.

3ayBaXKeHHs!.

1. Ha cropinmi 19 Bmepe sramyerscs tun mpoctol 3aMKHYTOI reofe3ndHol. baxkado
Oyi10 6 HaBeCTH WiTKO BHOKpEMJIEHE TBEDIKSHHS, 0 NOBiTbHA IIPOCTa 3aMKHYTa TeONe3n-
YHa Ha NMPAaBUIBHOMY TETpaelpi B TPMBMMIPHOMY EBKIINOBOMY NPOCTOPI € TeONe3HIHO
THITy (p,q). OmocepenkoBano ueil GeHoMeH MoscHenni Ha cropinkax 33-34 i mpolmoctpo-
BaHUH Ha MaIOHKY 2.2. Ha wmiit ormisiz, Bid € GyHEIaMeHTaTbHO BaXIMBUM B NaHil poboTi
1 3aCITyroBye Ha OKpeMe (OpMYITIOBAHHS.

2. IHKONM B TeKCTi 3yCTPitaroThes HE LyKe KOPEKTHI 3 MAaTeMATAIHOT TOUKA 30py CJI0-
BOCIIOTYyYCHHSI, HAIPUKJIA]] — «ICOE3MYHA [IEPETUHAE TOUKYY, «BEPIIMHY € KyTaMu» i T.J.
KpiM toro, npu posmisni reonesuusux Jinil BHa po3rOpTKAX TETPaeKpis y chepuaHOMY 1 Ti-
nepOOIIIHOMY NPOCTOPAX HE [Hy)Ke BIAIMM, Ha Mill TOIVIS, € BUKOPHCTAHHS TEPMIHY «TIpsi-
MOIHIHHUH BigpizoK».

3. baxxano Qyno 6 mocunanss Ha MoHorpadii sKock AeTaNi3yBarH, KOHKPETH3YIOUH BiJl-
IOBIHI po3ainy abo cTopiHky (iHkonw e 3pobrneno). Taxox GaxaHo Oyno 6 pobuty Ha-
CKpi3HY HyMepaIlito yCiX TBepIKeHE B MEXax pO3ilifly, 2 He OKPEMO LISt TEOPEM, JIEM, TBEp-
JDKEHB 1 HACJTiIKiB.

4. B TexcTi MpUCYTHS TIeBHA KiNBKICTS JPyKapChKAX MOMHNOK SK IPaMaTHYHOTO,TAK i
MaTeMaTUYHOro 3MicTy, Hanpukan, wa cropinii 44, BkasaHo, mo cerment XV, TIepEeTHUHAE
pedpo 4.4, mix IpaMIM  KyTOM, XOUa HACHPaBHi, 3NAETHCA, MOBA HIe PO MEePETHH CETMEH-
Ta X;Y,; 3 pebpom A,4;. A Ba cropinni 69 HOMUIKOBO BKA33HO, LIO IPAHIMHE TeTpaenpa B
rinepOoIiYHOMY IIPocTOpi € cdhepruni TPHKYTHUKY.



5. B TBepmxeHHAX po3auty 5, mounnarogu 3 Jlemw 5.1, He BKazano 00J7acTh BU3HAYCHHS
KOOPIMHAT % ,..., 4 1 TOMy MOXe CKIaCTHCH ysBa, IO PE3yNBTaTH MAIOTh JTOKATBHUY Xapa-
KTep. 3 IHIIOro 0oKy, y AeSKUX eTarax HOBeJCHb BUKOPUCTOBYIOTHCS ITONSIPHDY KOOpIUHA-
TH, 1[0 3aJly4ac Bxe Io0aibHi BIACTUROCTI PIMAHOBUX METPUK, OB’ S3aH1 3 MPUCYTHICTIO
BUJLICHOI TOYKU — TIONFOca. baxkano 0yio O 1ie SKOCh AeTati3yBaTH.

[Tinbusaroun mincymox, Big3uagy, mo aucepraniina pobora JI.JI. Cyxopeberpkol BUKO-
HaHAa Ha BUCOKOMY HayKOBOMY DiBHI, OTpVMaHi B Hilf pe3ynpTaTé CYTTEBO PO3BUBAIOTH CY-
YacHy T€OMETPII0 «B IUIOMY» i MOXYTh OyTU BUKOPUCTAH] K B MOAANBIINX JOCHTIHKEHHIX
B 00MacTi reoMeTpii, Tak i Mpy BUKIANaHHI TCOMETPHUYHUX KypCiB IJIA CTYIEHTIB MareMaTH-
yHuX (¢akynsreris BH3. PiBens BukoHaHHS pOOOTH CBITYHATH TIPO BHCOKY MaTeMaTHUHY
KBaTi(piKallifo 1 epyauIliro i aBTopa, Ta rapHi HABWYKY BUKOPUCTAHHS CYHacHUX MareMaTtH-
9YHUX METOAIB HayKOBUX NOCTIKEHb.

Beaxato, mo J.JI. CyxopeOcbka 3aciyroBye Ha MPUCYDKEHHS 1 HAyKOBOTO CTYIEHS
nokropa dinocodii (PhD) 3i ceriansrocTi 111 — Maremaruxa.
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