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3 rary3i 3Hans 11 «Maremaruka Ta CTaTHCTHKAY
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Juceprauitina pobora Cyxopebeskoi Jap'i JImutpiBuu «I1pocti 3amKHeHI reoie3u-
4Hi HA MPABAIBHUX TETPACAPAX Y MPOCTOPaAX MOCTIHHOT KPUBHHUY TIPUCBSIYEHA Kila-
cu(iKailii 3aMKHEHIX TEOIC3HYHUX Ha TIPABIILHUX TeTPACIPax IPaHi SKHUX € MaIOTh
kpuBuHy 0, 1, abo -1. [IuTanHs iCHYBaHHA 3AMKHEHHX TEOAC3HYHKX € (DAKTHIHO TTH-
TaHHAM [1PO MEPIOINYHI TPAEKTOPIT pyxXy Oyab-akux (i3H4HHX 00 €KTIB: a came piB-
HAHHA TEONC3UYHUX € YaCTUHHUM BHNAJKOM piBHAHb Einepa-Jlarpamxka ans Bapia-
[IHHAX 33124, Ki, 30KpeMa, BKITIOYAlOTh OIUCH PYXY TiL.

3anauaM icHyBaHHs 1 Ki1acupikaiisi reoAe3HIHNX NPUCBIYEHA BETHYE3HA KLUTBKICTh
HayKOBHUX npaib. Oco0mBo noTpibHo BiamiTuTH pobotn A. ITyankape, JI. Jlioctep-
Hika, J1. [lInipeasmana, X. Xybepa, C.Kon-®occena, A. JI. Anexcannposa, O. B. [lo-
ropenosa, O. A. bopucenka, B. [Iporacosa.

Otpumani pe3ybTaTi NPOJOBKYIOTH | YTOMHIOKOTE J0CTI/DKEHHs 6araTb0X Mare-
MaTuKiB, 30kpeMa poGoru O.A Bopucenka. BapTo 3ayBaxuTH, [0 OCKUIEKH TETPac-
JpH € TOTOJIOTTYHUMH, AJIC HE TTIAJKHMH MHOTOBHIAMH, TO BHBYEHHS I€0JE3UIHUX
fa HAX BHMArac He JHIIe aHaJiTHYIMX, @ i J0JaTKOBUX KOMOIHATOPHHX Mlpl(yBaflb
NOBA3AHNX 3 MOBCAIHKOK [UX TCOACIHYHMX ITPH NMEPCTHHI IPaHi.

KopoTko onuimy oTpruMani B poOGpoTi pe3y/IbTar.

PoGora ckiramaersea 3i BCTymy, I'ATH PO3UTIB, 3arajibHAX BHCHOBKIB Ta CIMCKY
BUKOPHCTAHUX JLKEPE.

Y BCTYI1 JAE€THCS ICTOPHUI OIUC JOCTIAKEHb I€0AE3MYHUX HA IBOBUMIPHHX MHO-
ropujiax Ta 6araTorpaHHNKax, a Takox GOpMYITIHOIOTECS KOPOTKO OTPAMAHI pe3yJibTa-
TH.



[lepimii po3ii NpUCBAYEHNH Oy BIIOMUX Pe3y/IbTarTiB PO re0Je3nyHi Ha 3a-
MKHEHHX PIMAHOBHUX MHOTOBH/IAX, i, 30KPEMa, HA 3AMKHEHHX MMOBEPXHAX, AKI € MEKa-
My DararorpaHHUKIB.

B npyromy posziil BUBYA€THCS CTPYKTYpa 3aMKHEHHX Ie0JC3HIHMAX Ha MPaBHIIb-
HoMY TeTpae/pi B R*. OCKUIbKYM I'€0/1€3UYHA HE MOXKE TIPOXOIHTH Y€Pe3 BEPIIHHY, TO
MOKHA BIAC/TIIKYBAaTH CKIJIbKM Pa3iB BOHA IEPETHHAE KOXKHE peOpo TeTpae/ipa. 3ayBa-
KHMO, O TETpaeap Mac TpH napu npotuiaekuux pedep. 3 poOir [14,18] umusae,
0 KOKHA TaKa reofe3ndHa BU3HACTLCA MApoi0 B3aCMHO MPOCTHUX YHCEI (p.q) (i 1
BKJTIOYAE BHITAIOK p = 0,¢ = 1). BOHA NCPCTUHAE KOKHE peOpo oaHiel napu npoTu-
nexHux pebep TeTpaesia B p TOUKax, KokHe pebpo Apyroi mapm npoTuiexHnx pebep
TETPACIa B ¢ TOUKAX, KOKHE peOpo TpeThol napu NpoTUieKHUX pedep Terpaeia B p+q
Toukax. KaxyTs, o Taka reoJe3Huna Mac TaI (p, ¢). Bei reoges3wani Tumy (p, ¢) pos-
MaJal0ThCA HA KIACH MONAPHO Mapaie/ibHUX, B TOMY CEHCI, MO IX COiIH HA KOMKHIH
rpaHi € napajieJbHEMHU BIAPI3KAMH,

Teopema 2.1 nokasye icHye reofe3nyHa THITY (p,q), KA MPOXOIANTH YEPE3 CEpe/IH-
HH pebep Terpaciipa, neMa 2.2 a€ ONiHKY BIACTaHI Takol Ie0JIe3HYHOT /IO BEPIIHH
rerpaeapa. Takox Hacnigok 2.1.1 onucye BAACTUBOCTI PO3rOPTKH TETPACAPA Y 3I0BXK
IPOCTOI re0Ae3nYHOI THITY (p. ¢).

B po3aini 3 po3misHyT0 3aMKHEHI reoIe3utHI Ha PABUITbHOMY TeTpaeapi B cdepu-
9HOMY NpOCTOpi. Ha BiiMiHy BiJ MpaBHIBHUX TETpaep/iB B RY, AKi € 3aBIKIN Momap-
HO TOMOTCTHYHHUMHM, NPABUIbHI TETPACAPH B CHEpHIHOMY MPOCTOPI MOKYTH MATH
«pizny Gopmy», i BU3HAHAIOTLCA KYTOM o CBOIX rpanei. Llel kyT Moxe npHiiMaru
3HAYCHHA B iHTEpBa (£, 4).

B nemi 3.1 nokaszano, mo
® JUISt KOKHOTO o € (5. 3F) ICHYIOTH PIBHO 3 NPOCTI 3aMKHEHI reoae3udi tuny (0, 1).
e Ginbi TOTO, AKINO o € (£, 27), TO iHIIHX Ie0/Ie3UIHHX B3araili HEMac,
® A AKIIO o € (7.7), TO HA TETPACAP] TAKOK ICHYIOTH F€OIE3HIHI THITY (1,1).

Taxknam gnHOM, 3a71a49a A 3BOAMTHCA 10 BHMAAKY o € (I, ),

B zemi 3.2 mokaszaHo, 0 MPOCTi 3aMKHEHI I'€OIC3UYHI Ha IPABHILHOMY TETpae/Ipi
B C(EpUYHOMY TIPOCTOPI 3aBKIM MAKTh JAOBKHHY < 27, @ B JIeMi 3.3 — KOKHA Taka
FeOC3UYHA MPOXOAUTH YEPE3 CEPEANHH JIBOX T1ap NPOTHIICKHHUX CTOPIH TeTpaeapa.
Lle nae MOKIUBICTH 1A€HTH(IKYBaTH TaKi PEOIE3HUUHI 32 NOC/IiIOBHICTIO, B AKIH BOHH
NePeTHHAIOTHL pedpa Terpaepa (Hacaiaok 3.3.1). 3okpema, YHC0 reoA3HYHHUX THITY
(p.gq) € CKIHYCHHHM.

Jlani B Teopemi 3.4 10BE/ICHO, O AKIIO o NEPEBHIILYE TIEBHHUIT JTOCHTE CKIIAAHMIA
aHaTHUHII BUApa3 F(p,¢), WO 3aJI€KHTH BiJ p 1 ¢, TO HA LLOMY TE€TPaeApi He ICHY€E
NPOCTOi 3aMKHEHOT I'e0AE3UUHOT TUITY (p, ). SIKOIO 9KCna (p, ¢) CTAIOTH JOCHUTH BEJIH-
KHMH, TO 3raJIaHuii BUPA3 F(p, ¢) npaMye 10 4ucaa 5. OCKIIBKH 5 < o, TO § < F(p,q) <
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o TIpH (PIKCOBAHOMY o 1 BEIMKHX (p, ¢). 30KpeMa, L€ TIOKA3ye, L0 IS KOKHOIO o B3a-
raji ICHy€ JIUIIE CKIHYEHHE YMCII0 TaKUX Ie0e3HYHHUX.

B migposain 3.4 paroThCs JOCTATHI YMOBH HA (o, p,¢) JUIS ICHYBAHHS IPOCTOil 3a-
MKHEHO1 re0Ie3uuHOT TUITY (p, ¢). '

B po3nini 4 po3riisiaeThes aHajoriuHa 3ajaada mpo iCHyBaHHS MPOCTUX 3aMKHe-
HHMX T€0Je3MYHHX Ha IPABHILHOMY TeTpaeapi, ane Bxe B mpocTopi JIoGaueBCuKoro.
B nemi 4.1 mokasaHo. 110 AKLIO Teoae3uaHa, rpydo KamKyuH, « HAKPY4dYyEeThCA» HABKO-
710 BEPIIMHM, TO BOHA Ma€ TOYKY caMorniepeTuny. B memi 4.2 oTpuMaHo OILIHKY 3HH3Y
Ha BIJCTaHh MPOCTOI 3aMKHEHOT I'€0/IE3UYHOI /10 BEPIIMH TETpae/ia, a B jemMi 4.3 —
MOKAa3aHo, 0 K 1y chepuyHomMy BHNAAKY (J1ema 3.3), KOJKHA Taka reoJe3n4Ha mpo-
XO/AMTh YEPE3 CEPECAMHMU [IBOX Map MpoTuie:kHux pedep. [aii, Teopema 4.4. nokasye.
0 3 TOYHICTIO 10 130METPIii TeTpaeapa /Ui KOKHOI NapH (p,q) iICHY€ €aMHa TPOCTa
3aMKHEHA Ie0/Ie31H4Ha; jieMa 4.6 jJac OIHKY 3HU3Y JA0BKHHH TAKO1 re0Ie3HIHOT 9epes
p.y, a Teopema 4.7 — onucye aCUMITTOTHKY YHCIIA I€0IC3HYHAX 0OMEKEHOT TOBKHUHN
< L Ta (PIKCOBAHOTO KYTa I'PaHi «.

B pozaini 5 posrnsmpaeTbes Jenio iHINa 3anada npo MeBHy XapakTepHu3allio ImiM-
HOIOBUIIB 00epranns B DararoBuMipHomy npoctopi JloGaueBcokoro. Hexait F! — 1ie
[-BUMipHHI NiAMHOTOBHA B TipocTopi JIoGaueBchkoro H* 3 iHIYKOBAHOK METPUKOIO
obepranus ds? = (du')? + é(u')do?, ae ¢ — jaoaarna raaaka QyHkiis, a do? — piManona
METPHKA MOCTIHHO1 CEeKLIMHOT kpuBHHU. | Ipuiryctumo, nio

e F' Ma€ NOCTIHHY (A0aTHY, Bil' eMHY a00 HY/IbOBY) 30BHILIHIO CEKUIITY KpH-
BHHY
e KOOP/AMHATHI NiHi{ ' € IHIAMU KPUBHHH 1ILOTO TTAMHOTOBHIY F'.

B po3aini noxasaHo, mo it ISAKHX 3HaYCHb PO3MIPHOCTI & Ta B 3aJICKHOCTI Bijl 3HA-
Ky 30BHIIIHBOI CEKIIHHOI KpUBMHH, F' Oye MiAMHOrOBHIOM o0epTaHHa. A caMe, e
BLIOYBAETHCS B TAKUX BUMAIKAX:
e 30BHIIIHS CEKLiiiHA KpuBUHA F' Bl €MHa, 1 k = 2l — 1 (Teopema 5.3);
e 30BHIIIHA CEKIiHA KpUBHHA HYLOBA F' [ k = + 1 (Teopema 5.4);
e 30BHILIHA CEKLII{HA KpHBHHA A01aTHA F' i k = [ + 1 (Teopema 5.5). Buisi Toro,
B IbOMY BHIA/IKY, AKIIO /[ > 2, TO YMOBA, 110 KOOPAHHATHI T1HII u' € JIHIAMHA
KPHBUHM LIBOTO I1IMHOTOBHY ' € HABITh 3aiBOIO.

€ JeKiTbKa 3ayBaXKCHDb 1010 BUKIAICHHS Martepiainy.

1. B Teopemi Ha cTop 3 BapTo Oyii0 6 ckas3arH, Mo AKIO o 3HAXOAUTHCS MIK oy 1 as,
TO HE 3p03YMLIO 4H ICHYIOTh TaKl I'€01€3H4YHI B LIbOMY BHIIQ/IKY,

2. crop 4, Teopema, 1n.3. He 3po3ymino mo Take (o). BOHO BU3HaUEHE B TEOpeMi
4.7, 1 Bapro Oyno O cka3ary, o o(a) — aeska QyHKIisg Bia a.



3. crop. 34, Teepmwkenns 2.1. Ha Moo AyMKy HaBeaeHe GOpMYIIOBAHHA HE 30BCIM
3pO3yMLTIe:

Teeponcenna 2.1, Ha npasunvromy mempaeopi 8 Eexnioosomy npocmopi 04s Ko-
AHCHOT BNOPAOKOBAHOT NAPU B3AEMHO NPOCIUX HAMYPANLHUX Yucen (p.q) ICHYC kaac
NPOCUX 3AMKHEHUX 2e00e3UUHUX MURY (p.q), 3 MOYHICMIO 00 I30Mempil mempae-
opa. Ha poszcopmyi mempaeopa 2eode3uyHi 3 00HO20 KIACY RApanerbHi Mixe cobok.

Ma0yTh Kpale cKasaTH, 110 KpHBI TULY (p, ¢) PO3NALalOThCs HA KJIACH MOMNApHO Ia-
paIeIbHUX reoAe3HYHMX. | OUIBLI TOTO, 1l KJIACH MOMApPHO 130METPUYHI, TOOTO A
KOKHOT NapH KJ1aCiB ICHY€ 130MeTpis, sKa MEPEBOJUTh OJHH B IHIIHIA

4. Jlopeaenus nacmiaxy 3.4. 1 He 30BCIM 4ITKE — ABHO HE BUITUCAHO YoMy Oyzie JIHiue
CKIHMCHHC YHCIIO0 TaKuX reogesuuynux. B nacnizky 3.3.1 Bapro Gyio 6 sBHO BiIMITH-
TH, 110 Ul KOXKHOI HapH (p,¢) YACIIO OPOCTHX 3aMKHEHUX TC€OJAC3UYHUX THITY (p,q)
Ha NPAaBUILHOMY TETpaeapi B chepuyHoMy MpocTopi € ckindeHHUM, Tojl 3 HBOTO 1 3
CKIHUEHHOCTI Tap (p, ¢) TAKUX, MO p.¢ < N JUIS KOXKHOTO N, ABHO BUILIMBANA O CKiH-
YEHHICTE YUCIA TAKHX MeOIC3HTHHX.,

3. € me aexinbka opdorpadiaHux TOMHIOK

5.1. crop 16, panok 8 38epxy «/llnapenvmarom» NOTPIOHO 3aMiHKUTH HA «[[IHipens-
MAHOMD .

5.2. crop 16, panok 5 3uu3y: «Teopemu o ceodezuynuxy NOTPiOHO 3aMIHUTH HA « Te-
OpeMu nPo 2e00e3UMHI» .

5.3. crop 33, paok 8 3HU3Y - «opecnmayito» OTPiIOHO 3aMIHUTU HA KOpicHMayiio.

5.4. crop 33, pasok 7 3HU3Y - «3aghikcyemo» MOTPIOHO 3aMIHHTH HA «3aghikcyemon.

5.5. crop. 86, patok 9 3HU3Y «eHacaiook obepmanHam» MadyTk NoTPIGHO HAITMCATH
IPOCTO «OOePMAHHAMY .

Bxasani He101iKH HOCATL TEXHIUHHH XapakTep, JErko BHIPABIAIOTLCA 1 HE BIUIM-
BAIOTH HI HA PE3YLTATH AUCCPTALlii HI HA 3araibHE AyKE MO3UTHBHC BPAXKCHHS Bifl
Hel. Lle aiicro pobota 3 reoMeTpii — BOHa MICTHThL HE MHMIIC aHAMITUYHI a i Gararo
rEOMETPHUYHHX MIPKYBaHb.

Pesysibrary auceprauii € HOBUMH, HIKABUMH 1 CKIAKOaTh BaX/IUBHI KPOK j(e-
peHuianbHil reometpii. [ToTeHIIIHHO BOHM MOKYTH MaTH NIPAKTHIHI 3aCTOCYBAHHS B
MPHKIATHHEX 33/1a4axX, 30KpeMa, B poOOTOTEXHilli.

PoGora rapHo nanucasa i 100pe BHYMTAHA.

Beaxaio, 1mo 3a HOBU3HOIO, aKTyalbHICTHO, 00CATOM Ta NMPAKTUYHUM 3HAYCHHSM
Auceprauis Binosiae Bumoram Hakasy MOH Vipainu Ned( gig 12.01.2017 p. «I1po
3arBepUKeHHS BUMOr 10 oopMIiIeHHs aucepTartii» (3 HacTYIHUMH 3MiHaMi) Ta «ITo-
PSAKY NPHCYIDKEHHS CTVHEHs N0KTopa (uiocodii Ta CKacyBaHHS pileHHS pasoBoi
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creniaaizoBaHoi BYEHOT pa/iy 3aK/iaay BHIIOT OCBITH, HAYKOBOI YCTAHOBH M1PO MPUCY-
JDKEHHs CTyneHst A0kTopa (inocodii», 3arseppkenoro [Nocrasosoro Kabinery Mimi-
crpiB Yipaiuu Ned4 i 12 ciuns 2022, a 11 aBropka, Cyxopebebka Jlap's JImurpiBHa.
3aCIyTIOBY€ NPHCYDKEHHS i cTynieHs fokTopa (Girocodii 3a cnenianbricTio 111 «Ma-
TEMATUKAY .

Odgiuniiinuii ononent

ujieH KopecnonaeHT HAH VYkpainu,

JOKTOp (i3.-mar. Hayk, npodecop,

3aBIAyBa4 BIAAUTY aareOpH i TOnoaorii

[ncrutyTy Mmaremarukn HAH Ykpainu \@/ Cepriiit MAKCUMEHKO

Ilianne Maxkeumenka C. L 3acBia MKA e
YueHuii cekperap

lactutyty Maremarukun HAH Y
Kanaunar ¢i3.-mat. Hayk




