ABTOPCKA CIIPABKA

Ha WI.-Kop. tpod. nmMH Oser KpbcreB MymnikapoB

[IpencraBenuTe MyOIMKAIIUN MOTAT /1a ce Pa3fesdaT Ha JIBe TPYIn:

[. Hayunu cratun

I1. Hay4yHo-MeToJin4ecKu KHUI'M U CTATUK

Hayunure cratum cbbpzKaT pe3yjaTaTd B CJACTHUTE TEMATUYHHU HAIPAB-
JICHUS:

1. Anayiiu3 u reoMeTpus BbPXY MOYTH KOMILIEKCHH MHOIOOODa3Hs.

2. 'eomeTpusg Ha TYUCTOPHUTE MPOCTPAHCTBA.

3. I'eomeTpusa Ha EpMuTOoBUTE MOBBLPXHUHM.

4. Teomerpus Ha HEYTPAJIHU METPUKHU B pasMepHOCT 4.

5. XapMOHUYHU TTOYTH KpMUTOBU CTPYKTYpPH

Haydno-MeTo/u4uecKnTe KHUTH U CTATHH CA TIOCBETEHN HA BbIPOCH U TeMHI
OT W3BBHKJIACHATA paboTa MO MaTeMaTwKa ¢ YIeHHIIH, CTY/IeHTH, YIUTeJd U
VHUBEPCUTETCKU MTPENoIaBaTe .

Nznon3Banara 1mo-10/1y HoMepalus CjiejiBa Ta3u OT CHUCbKa Ha yO/JIMKa-
IUHATE, & B CKOOU ¢ JIATUHCKH OyKBH C€ IMUTUPAT CTATUU OT JINTEPATypaTa B
Kpas Ha CIIpaBKaTa.

Anann3 n reomerpus BbpPXy IIOYTH KOMILJIEKCHHI
MHOIroobpa3us

PesynaraTure B TOBa HAaIlpaBJIeHUe ca BKJIOYeHH B cratuute |3, 10, 11, 14,
43, 45, 47, 48, 52-67|.

OcHoBen 00€KT HA M3CJEABAaHE B TO3U MUKBI OT pabOTH €A MOYTH KOMII-
JIEKCHUTe MHOT000pasust (I.K. MHOT0OOpa3us ), KOUTO ca BbBeJeHn oT Epec-
MaH u Xond B Kpas Ha 40-Te TOJUHHA Ha MUHAJIUA BEK BbB BPb3Ka C pella-
BaHETO HA BBIIPOCA KOTa €JIHO TJIAJIKO MHOTOOOpasme JI0IyCcKa KOMILJIEKCHA
crpykrypa. [lo-kbcHO TexHUTE aHAJIUTUYHU, F€OMETPUYHU M TONOJOIUIHU
cBOIICTBA ca W3C/EBAHU OT PEIUIA W3BECTHH MaTeMaTunu karo Komampa u
Cuencep [Sp|, [KS|, Ubpn [Cn|, Kanabu [Cal|, Xepman|He| , Hionauaep u Hu-
perbepr |[NN], I'pomos [Gro|, I'peii [Gr5| u ap. [Ipe3 nocienaure 30 roguau
HHTEPEeChT K'bM II.K. MHOTOOOpa3usTa Oelle JOIMMbJIHAUTETHO CTUMY/IAPaH, Thii



KaTo ce 0Ka3a, Ue Te JeyKaT B OCHOBATA Ha PeIuIla HOBU TEOPHUH C BayKHH IPH-
JIOXKEHUS B MaTeMaTukaTa ¥ MareMarndeckara (Pu3nKa — TYHCTOPHATA TeO-
pusi, TeopusiTa Ha nceBaoxoaoMopduuTe KpuBn Ha I'pomos [Gro|, TeopusaTa
Ha WHBapUaHTUTE Ha ['pOMOB-YHUTDBH, TeopusaTa Ha 000OIEHUTE KOMILIEKC-
Hu crpykTypu Ha Xurunh [Hi2| u ap. OcHoBHaTa 1es1 Ha ropHUTe paboTH e
U3CAeBAHETO HA I1.K. MHOTOOOPA3MsITa OT TJIEAMINEe HA MHOTOMEDPHUS KOM-
IJIeKCeH aHau3 u jaudpeHnuainara reomerpusi. Haii-BaxkHure npuHocu ca
CJIQJTHUTE:

e mosrydeHuTe 000OINEHUsT Ha KJIACUYECKHTE TEOPEeMHU 3a XOJOMOPQHHU
dbyukIM B cayvas Ha 0.K. MHOrooGpasusi(Teopemara Ha Baiiepripac
3a PaBHOMEpHATa CXOJMMOCT, IPUHIUIUTE 33 MAKCUMYM H €JTHHCTBe-
HOCT M JIp.) W pa3paboTeHnuTe HOBH KOHCTPYKIMH HA I.K. MHOIOOOpa-
3ud, IpuTeKaBany doratu pamujinu 0T X0A0MOpGHU DYHKIIUHA U 11.K.
noamuOroo6pasust [54, 56-58, 62].

e nosyuenure AuQEPEHIMATHO-TEOMETPHYHI YCIOBHA 33 JIOKAJTHO Ch-
IECTBYBaHe HA HEKOHCTAHTHU XOJI0MOPGMHU (DYHKIUH BLPXY T.K. MHO-
roobpasus [58; 60-62, 66|. Te yrounsBar u 0606IaBAT U3BECTHATA Te-
opema Ha Hiomanaep-Hupeubepr [NN| 3a nHTErpyeMOCT Ha 11.K. CTPYK-
Typu u pesyararute na Kanabu [Ca| nu Xepman [He| 3a mecbmecryBane
Ha HEKOHCTAHTHU JIOKAJHU X0JI0MOP(HY (DYHKIIUYU BbPXY XUIEPIIOBbP-
XHVUHUW Ha R7 U U30TPOIHO HEeNPUBOJAMMHI XOMOI'€HHH II.K. MHOFOO6pa—
3Ud. C TAXHa MTOMOII € JA0Ka3aHO, Y€ peldHlla BaXHU KJIaCOBE€ OT II.K.
MHOIr000pa3usa UMAT IIOCTOAHEH XOJ0MOP(EH THII, KOeTO TH IIPABH HH-
TepecHH 00CKTH 33 MHOTOMEPHUS KOMILICKCEH aHAJIIS.

e [I0JIyYeHHUTE OIECHKH 34 PasMEepHOCTUTE Ha KOMILICKCHATE II0JAMHOr000-
pasus Ha MHUPOKH KJacoBe OT I.K. MHOrooGpasust [55, 59]. Te 0606-
MABAT M YTOUHSABAT W3BecTHU pesyartaru Ha ['peii [Gr2| 3a 6-mepuara
cdepa u na Kupuuenko |Ki| 3a npubmausuresnno KesepoBu MHOroo6-
pasus u ca B pA3bK KOHTpacT ¢ pesyararute Ha Tonanncwu [Do2| 3a
CUMIIJIEKTUYHU MHOFOO6paSI/IH.

e paspuTara edeKTUBHA aJrebpUUIHa TEXHUKA 33 N3ydaBaHe Ha XOMOTEH-
HU TI.K. MHOI0OOpa3us m Ipynu Ha JIlu oT rjeguine Ha MHOTOMEPHUS
KOMILTEKCEeH aHanu3 u nouru EpmuroBara reomerpus [10, 14, 43, 45,
48, 52, 53].



I'eomeTpus Ha TYUCTOPHUTE MPOCTPAHCTBA

Pesyararure B ToBa Hanpasienue ca BKI04YeHn B cratunte |1, 2, 5, 15-17,
24, 26, 27, 33, 38-40, 42, 44, 46, 47, 49, 51].

[esuTe Ha Te3u W3CAEABAHUS CA U3YYABAHETO HA BPbH3KATA MEZKJY I0Y-
T EpmuToBaTa reomMeTpus Ha TYHUCTOPHHTE IPOCTPAHCTBA W PumanoBara
reoMeTpus Ha 4-MepHHUTE OpHeHTHpaHu PUMaHOBH MHOTOOOPA3USs, M3IMOJI3-
BaHETO HA TYMCTOPHU METOJM 33 U3CJIEJBAHE HA BBIPOCA 32 ChINECTBYBaHE
U eJMHCTBEHOCT Ha OPTOIOHAJHU KOMILJIEKCHH CTPYKTYpPU BbpXy Pumano-
BH CHMETPUYHM MTPOCTPAHCTBA U MOCTPOABAHETO HA TYUCTOPHHU MPUMEPH HA
0600IIeHn KOMILTEKCHY U KelepoBu ¢cTpyKTYpH B cMUCHJI Ha Xurunh [Hi2|.

Tyucropuata Teopus Bb3HHKBA pe3 70-Te TOAMHE B MaTeMaTHIecKaTa
¢du3rKa BbB BPb3Ka C U3C/IeBaHEeTO HA ypaBHenusTa na fur-Musc. Cucre-
MaATHYHOTO W NpUJarase 3amodsa ciej padorure Ha [lenpoys |[Pell, [Pe2],
9USITO TYHCTOpHA mporpama morusupa Atrs, Xutuns u 3unrep [AHS| na
Pa3BUAT TYUCTOPHATA TEOPHU 33 4-MepHH OPHUEHTHPAHN PuManoBu MHOT000-
paszus. C moMoITa Ha TYUCTOPHUS MOAX0, OsIXa MOJYyIeHH BaXKHU PE3yJITa-
TH CBBHP3aHU C KOHCTPYUPAHETO HA ABTOAYATHH ¥ AHTHABTOIYATHE METPUKN
(Honanacvu-®puaman [DF|, Tay6e [Tal, JIbo Bpyn [LeB2| u ap.), knacudn-
[UPAHETO HA PA3TINIHU BUIOBe aBTOya nn MHOroobpasus (Ppuapux-Kypke
|FK|, Xuruun [Hil|, IToarekopso [Pon| u ap.) u xkBarepauonno Kenepopu
muoroo6pasus (Canamon [Sal| u ap.), KoHCTpyupaHe u KiaacuduupaHe Ha
xapmonnunn u3obpazkenus (Mitnc-Canamon [ES|, Bopceran-Poncnn [BR| u
MHOT'O JIPYTH).

TyucTopHOTO MPOCTPAHCTBO HA €JHO 4-MEPHO OPHEHTHPAHO PUMaHOBO
MHOToobOpasue e S2-pa3coeHneTo, YHUTO CJOEBE Ce ChCTOAT OT JHHEeHHH-
Te KOMILIEKCHH CTPYKTYPH BBPXY JOMUPATEJHUTE MPOCTPAHCTBA HA MHO-
roobpa3meTo, KOUTO €4 CHBMECTHMH C MeTpHKATa W 0bpaTHATa OpHEHTa-
must. [Toaydenoro 6-MepHO MHOrOOOpasue HPUTEKABA JIBE €CTECTBEHH 10U TH-
KOMILIEKCHH CTPYKTYDH, KOUTO ca BbieleHn or Ara-Xurund-Sunrep [AHS|
u Uiinc-Canamon |ES| u ecrectBena 1-napamerpuana davuans or Pumano-
BH METPHUKH, KOUTO Ca CHBMECTHUMH € TAX. Bb3HuKBammuTe noutu EpMutosn
CTPYKTYDH €a U3MO0J3BaHu 3a IbpBH T 0T XutuuH [Hil] m @puapux-Kypke
|FK]| 3a knacududunupane na AiHmainoBure aBroJyajHnu MHOroo0pas3usi ¢
MOJIOZKUTETHA CKAaJIapHa KpUBUHA. Texuure audepeHIimajno-reoMe- TPUYHH
cBOiicTBa ca n3caeaBann oT peauna reomerpu - @puapux-I'pone- Baas [FG|
, Nencen-Puromm [JR], mpo0 Bapromomenc [DB] n ap. OcHOBHETE IPHHOCH B
TOBa HAIPABJICHUE €A CJICIHUTE:



® HAN'LIHO € PeIleH BBLIPOCHT 3a JIOKATHO W TJIODATHO CHINEeCTBYBAHE
Ha xooMopdHn GyHKIME BLPXY TyucTopHu npocrpancrsa [47]. To-
JIyUEHHTE pe3yaTaTH ca 0OO0OINeHNne Ha M3BECTHHUTE TeopeMu Ha ATs-
Xutunu-3unrep [AHS| u Uitie-Canamon [ES| 3a unrerpyemoct ma ¢b-
OTBeTHUTE I.K. cTpYKTYpHu u Ha Xutuwn [Hil| 3a HecwiecTByBaHe Ha
I00AJTHE XOJIOMOPMDHE (POPME BBHPXY TYHCTOPHUTE ITPOCTPAHCTBA HA
KOMIAKTHU aBTO/lya/ind MHOT00Opa3ud. Te3u pesyiararu ca oboOIeHN
3a CbBMECTHMUTE II.K. KOMILJIEKCHU CTPYKTYpPHU B CMUCHJ Ha Jlermam
|DE|, nedbwnupanu or MopdusMu Ha TYHCTOPHOTO pascioenwue [1].

e ompegernenu ca kiaacosere Ha ['peii-Xepsena [GH| na mourun kommekc-
HuTe cTpyKTypr Ha Ars-Xurann-3unrep [AHS| u Uiinc-Canamon [ES],
a Taka CbIO U HA PEIUNA KJIACOBE OT CHBMECTUMHU II.K. CTPYKTYDH,
JneduHIpand OT ecTeCTBeHH MOPGU3IMHU HA TYUCTOPHOTO PA3CJIOCHUE.
[onyuenn ca rnobamrun dopmynu 3a PumanoBata KpuBuHa, KPUBUHA-
Ta Ha Puun, popmure na Ybpu n pazaudnu XoJ10MOpGpHU U OUCEKIIH-
OHHHU XO0JIOMOPhHI KPUBUHH HA TYHCTOPHHUTE TpocTpaHcTsa |5, 15-17,
26, 33, 38, 44, 46, 49, 51|. [Tosy4enuTre pe3yTaTu CUCTEMATH3UPAT U
obobrmaBar u3BecTHU pesyararu Ha Maiikeacsu [Mi|, @punpux-Kypke
[FK], Uitnc-Canamon [ES], Mencen-Puromn [JR], ®pmapux-I'poresans
|FG|, Jemawm [DE| u ap. u maBar ecrecTBeH moaxo/ 3a Kiacudurmpa-
He Ha KOMIAKTHU ANWHIMANHOBH aBTOIyAJHH MHOTOOODA3HS C OTPHUIA-
TeJIHA, CKAJIapHA KPWBUHA C METOAM HA CHUMILIEKTHYHATA T€OMETPUSI.
[locTpoenuTe TYHCTOPHUM NpPUMEPH JaBaT OTPHUIATETHH OTTOBOPU HA
u3BecTHH Bbhpocu Ha I'peii [Gr7] u Baevp-duym [BI|. Pesyararure
BbPXYy KPUBUHHUTE CBOIICTBA HA CBbP3aHOCTUTE HA UbPH HA TYHCTOD-
HUTE IIPOCTPAHCBA MOTBDBPKIABAT CHIIECTBYBAHETO HA KJIACOBETE OT
nouTu-Kejgeposn Muoroobpasus, m3cjaeBaHd B CKOPOIIHH paboOTH Ha
Honamncwu [Do2|, JIvobpyn [LeB4| u Anocronos-/Iparuun [LeB4|. B
YACTHOCT Te MTOKA3aBAT, Y€ B PA3MEPHOCTH MO-rojieMu oT 4 Kaacuduiu-
paHeTo HA KOMUIAKTHU CUMILUIEKTHIHU MHOrOOOpa3usi jazke [pU CHJITHE
TEeOMETPUYHH U TOIOJOTUYHE YCJIOBUS € M3KJIIOUUTEJHO TPYIHA 3a/1a-
qa.

e Ji0Ka3aHa e m3BecTHA xunoTe3a Ha buperas u Poucan [BR| 3a cbmect-
BYBaHE Ha OPTOIOHAJHYU KOMILIEKCHU CTPYKTYPHU BbpXy Pumanosu cu-
MeTpuuHE mpoctpaHcTBa [42|. Karo crepcrsue ca mosydenn mupoku
o6obrenust Ha pesyararure Ha JIbobpyH [LeB1| 3a 6-meprata cdepa u



ua BbpHe - 160 Bapronomenc [BB| 3a kommrekcuuTe ['pacMaHOBH MHO-
roobpasusi. Kato npusioxkeHune e moJydeHO CbINeCTBEHO IIPEIu3npaHe
Ha u3BecTHaTa TeopeMa Ha bbpcraji-Bbpuc-n1p0 Baprosiomenc-Pouncin
IBBBR] 3a xosomopduoct ma crabminu xapmonndnu umepcuu. B [39]
e JIOKa3aHO, Ue BCsAKa MOYTH KOMILIEKCHA CTPYKTYpPa BbPXY 6-MepHaTa
cdepa, KoaTO € OJM3Ka JI0 cTaHJapTHaTa € HewmHTerpyema. To3m pe-
3YJITAT MOTBBHPAKABA JIOCTA CUJIHO POIyTaTa XUIOTe3a, de G6-MepHaTa
cdepa He JIONYCKa KOMILIEKCHE CTPYKTYPH.

® BDLBEJEHHU Ca TYUCTOPHUTE HPOCTPAHCTBA HA 0OOOIIEHUTE 11.K. CTPYKTY-
pu B cmucha Ha Xurand [Hi2| u ca HamepeHu reoMeTpuvHuTE yCIOBHSI
3a MHTErPYEMOCT 1 00D0OIEeHa KEJIEPOBOCT HA TEXHUTE €CTECTBEHH 0000-
IeHd [.K. CTPYKTypu [24, 27].

l'eomerpusa Ha EpmMuToBuTE TTOBHPXHUHUA

Pesyararure B TOBa HamnpapieHue ca BKIOYeHH B craruure [34-37, 41].

['maBHaTa 1€ HA Te3U U3C/IeIBAHAS € MOJIYIaBAHETO HA KJIACH(DUKAIIMOH-
HU Pe3YJITATH 38 KOMIAKTHA KOMIUIEKCHU OBbPXHUHH (2-MEePHU KOMILIEKCHI
MHOT00Gpasus), JOMycKAu EPMUTOBE METPUKU ChC CHEIUATHA KPUBUHHI
cBoiicTBa. MluTepechbr KbM Ta3u TEeMATHKA € MOPOIEH OT (PaKTa, ue KOMII-
JIEKCHUTE TIORbPXHUHHU TPUTEXKaBaT CBOWCTBa OJim3Ku 10 Te3u Ha Kenepo-
BHTE MHOr0OOpasHs U PeIuila TeOMEeTPUYHE BBIPOCH MOIaT Ja Ce TPETHPAT
VCIIEITHO ¥ B HEKEeJePOBHA CJIydail upe3 KOMOMHUpaHe Ha audepeHInaTHO-
FeOMETPHYHE U aarebpo-reOMeTpuIHN MeToan. B ocHOBaTa Ha TO3M MOIXOI
JIEXKU JTBI0OKUAT (haKT, de peania TOMOJOIMIHN WHBAPHAHTU MOTAT Jia Ce
U3pas3saT KaTo WHTErPAJIN OT PA3JIHIHI KOMIIOHEHTH HA T€H30pA HA KPUBUHA-
Ta, a HeoOXoIMMaTa TOMOJIOTHYHA HH(MOPMAIIH ce OCUT'YPdABa OT Kjaacuduka-
nugaTa Ha Kogampa Ha KOMHOAKTHHTE KOMILIEKCHU HOBbPXHUHH. OCHOBHUTE
IPHHOCH B TOBA HAIIPABJIEHHE Ca CJIEIHHUTE:

® [IO/IyUeHA € IbjiHa KacuUKAMs Ha KOMIAKTHHTE aBTo/AyatHu Ep-
muToBr noBbpxuunu [37|. C ToBa ce 3aBDLPIIBAT H3C/ICIABAHHATA HA
peaunia apropu — Yen |[Chl|, Bypruuson [Bu|, Boitep [Byl], TTonTekop-
Bo [Pon| m ap., HanpaBeHN IPH PA3IUTIHE TONOJIOIHIHE M T€OMETPUY-
HN OrpaHndeHus. BaxHO mpuiokeHue e KIACHHUIMPAHETO HA KOM-
nakTHuTe EPMUTOBH HOBBPXHUHU ¢ TOYKOBO-IIOCTOSHHA XOJIOMOPQHA



CeKITMOHHA KPHBUHA OTHOCHO PumanoBarta mim EpmuToBara cBbp3a-
noct. [locsieuuTe pesyararu 0600IaBAT U yTOYHIBAT aHAJOTUIHU W3-
crenpanus wa Boitep [Byl|, Caro-Cekuransa [SS|, Ceknrasa-Kona [SK],
Basram-T'omomon [BG| u ap.

e 0KA3aHO e, Ye BCAKa Hekejaeposa Affmmaiinoa EpmuroBa merpuka e
KOH(MOPMHA Ha eKcTpemasHa KejepoBa MeTpuka (B cMmuchi Ha Kama-
6u) BbPXY MOBbPXHUHA C MOJIOKUTEICH ThpBHU Ki1ac Ha UbpH [41]. To3m
pPe3yATAT Urpae KJII0YOBa POJs B 3aBbpllieHaTa Hackopo oT Jle Bpywn
|LeB3| knacudukanus na komunakraure Afinmaitnosn Epmurosu no-
BbPXHIHH

e TOJyYeHA € II'bJIHA KJIACHPUKAIMSA Ha KOMIAKTHHTE *-ARHIAiHOBK
EpMuTOBM NMOBBPXHUHU C MOCTOSHHA CKAJapHA U *-CKaJlapHAa KPHUBU-
Ha [35]. C meitna momor ca knacudunupann 06006IEHNTE TTOBbPXHI-
H1 Ha Xomd C HEOTPUIATE/JHA CKAJapHA KPUBWHA W € MOKa3aHo, 4e
C'BIIECTBYBAT KPUTUYHU TOYKH Ha (pyHKIHOHATA Ha XUJIOEPT BBPXY
IPOCTPAHCTBOTO OT EPpMHTOBUTE METPHUKHU, KOUTO He ca AMHIIafHOBH
METPUKH.

e nojyvena e KiacuuKaNusg HA KOMIAKTHUTE EPMHTOBH MOBBLPXHUHE
¢ EpmuTos Ten3op na Pudan m KoHCTAHTHA pa3/inKa HA CKaJapHATA U
koHdopMHaTa cKanapHa KpusuHa [34]. lamen e gactuden orroBop Ha
u3BecTeH Bbrpoc Ha AnocronoB-Gauduchon [AG| 3a cbiecrByBane Ha
TAKHBa [OBbPXHUHE C HEUETHO I'bPBO YUCJIO HA Bern.

I'eomeTpusa Ha HeyTpaJIHU METPUKU B pa3MepHOCT 4

Pesyarature B TOBa HampaBieHWe ca BKJIOYeHH B craruure [18-23, 25
29, 30].

CusieH UMITYJIC 33 3aCHJIBaHE HA HHTEPeca K'bM T'eOMETPHATA B CUTHATYPA
(2,2) Geme magen or dusunure Orypu u Bada [OV], kouro mokazaxa, de
TAKMBA METPUKH U CHOTBETHU T'E€OMETPUYHH CTPYKTYPH Ce TOSABSIBSIT €CTeC-
TBEHO B Teopud Ha crTpyHarta. Herro noseue, O1arogapenue Ha paborure Ha
peaunia HU3AMA U MATEMATHIH CTAHA SCHO, Y€ MOIIHN TEXHUKH OT TEOPUUTE
Ha 3aiibepr-YUTHH U UHTEIPDYEMHUTE CHCTEMH MOTAT YCIIENTHO /14 Ce U3MOJI3-
BaT 3a m3ciaeaBane Ha Kesgep- ANHITAKHOBH ¥ aBTOIyaHU METPUKH, a CHIIO
1 Ha aBTO/yajHuTe ypaBHeHus Ha fur-Mujc B HeyTpasHara curaarypa.



[HesrmTe HA M3C/IeIBAHUSATA B TOBA HaIllpaBJeHHE ca Pa3pabOTBAHETO Ha
TYUCTOPHA TeOpHsl B HEYTPAJIHUS CAydvail, n3cje/iBaHe HA Bb3HUKBAIIUTE XU-
epOOJIMIHU TYUCTOPHU TPOCTPAHCTBA OT TJIEJUIle Ha mo4uTu EpmuToBaTa
reoMeTpHd U MHOTOMEPHUS KOMILIEKCEH aHaJIu3 U [OoJydaBaHe Ha Kjaacudu-
KAIIUOHHU PEe3YJITATH 33 KOMITAKTHU KOMILJIEKCHU MOBBbPXHUHU, JOMYCKAIIN
FeOMETPHYHHU CTPYKTYPH acCOIMUPAHE ¢ ajaredpaTa Ha Mapa-KBaTePHUOHUTE.
OcHOBHUTE TPUHOCU B TOBA HAIIPABJIEHHE CA CJICITHUTE:

® BLBEJIEHHU Ca XUNePOOJIUIHUTE TYHCTOPH MPOCTPAHCTBA, YUUTO CJIOE-
Be Ca JIBYJTUCTHU XUTEPOOJIOUIN U € MOKA3aHO, U€ Te MPUTEKABAT JIBe
€CTeCTBEHH II.K. CTPYKTYPH, KOMUTO Ca AHAJIO3U HA II.K. CTPYKTYPUTE
wa Ars-Xurunua-3unrep [AHS| u Uuinc-Canamon [ES| B KiIacmaeckust
cayuait [29, 30|. Hokazano e, de penuna JudepeHnuaaHo-reOMeTpUuIHI
CBOICTBA HA KJIACUYECKUTE TYHCTOPHU MPOCTPAHCTBA C€ 3aMa3BaT, HO
ca oTbOesIsI3aHN U HIKOU ChINECTBeHN pa3anku. Haii-narepecHara oT Tsx
e, 4e XUIepOOJNIHATE TYUCTOPHH IIPOCTPAHCTBA HA HEYTPAJHH METPHU-
KU BbBeJIeHU 32 bpBU bT oT [lurun [Pt] ca [laitnoBu MHOrOO6pa3us.
Topa e B IpacTUYHA pa3/IMKa ¢ KJIACHICCKUS CIyYail, KOraTo He ChIIec-
TBYBaT IVI00AJHI HEKOHCTAHTHH X0 10MOpdHE MyHKnn. OCBeH TOBa ¢a
MIOCTPOEHU TYUCTOPHU HPUMEPHU Ha U30TporHO-KesmepoBu MHOrooOpa-
3Hsl, ¢ KOETO Ce OTToBaps Ha Bbpoc Ha [apcus-Puo u Mamytmura [GM]
ot 2000r.

e TOJIydYeHa € I'bJIHA KPUBUHHA HMHMOPMAIUS 33 METPKUTE Ha YOKbDP
[Wal|] u e nokasano, de peauna BaxKHH JIOKAJTHH De3yJITaTH, CBbpP3a-
HU ¢ u3BecTHaTa xunoresa Ha Losabepr [Go| B momokuTensust cayyait
HE Cca B CUJIa 3a HeyTpajanu Merpuku |22, 23, 25]. Hemo nosedve, noka-
3aHO e, Ye B HeyTpaJHus caydail xunoresara Ha [oa0epr He e BApHA
JtayKe TP MHOTO MO-CUJIHU KPUBUHHU YCJIOBUSI OT ANHITARHOBOCT.

® OTKDHTA € TSICHA BPb3Ka MEXKJY ICEBI0-OMePMHUTOBUTE CTPYKTYPH U
obobmenara Kenxeposa reomerpus B cmucna na Xurann [Hi2| u xomo-
Mopduute [Toaconosu crpykrypu. [lociaeanusar pesyarar ce u3mnosssa
3a KaacuduimpaHe Ha KOMIAKTHATe KOMILTEKCHU TIOBbPXHUHE, JIOMYC-
Kalll| 1ceBo-6uepmuToBu cTpykrypu [19].

® JIOCTPOEHHU Ca I'bPBUTE IIPUMEPH Ha KOMIAKTHH ITapa-XUIePKOMILICKCHA
HOBbPXHUHHU, HCIOIYCKAIlM CbBMECTUMH HeYTPAaJId METPUKH U Ca Ha-
MEPEHH TOMOJOTHIHUTE YCJIOBHS 3a TIXHOTO ChiecTByBaHe [20].
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® TIOJyYeHUTE KIACH(PUKATIMOHHYN PE3YATATH 38 KOMITAKTHUTE TTapa-XUIep-
KOMILJIEKCHH, TTapa-XUIEPepMUTOBI U IIapa-XUIIepPKeJepOBU MOBbLPXHA-
ur [18] u mocrpoennTe Ge3kpaiiHoMepHN (haMHIUK OT TAKHBA CTPYKTY-
pPU BBPXY KOMIIAKTHU MOBbPXHUHU, KOETO € B PA3BbK KOHTPACT ¢ Jedu-
HUTHASA CJAYYaH.

XapMOHUYHU TTI04UTH EpMUTOBU CTPYKTYpH

PesynaraTure B TOBa HallpaBJieHHe ca BKIOYeHH B ctatuute [4, 6,7, 9, 12,
32].

EuH oT HeHTpaIHATE BLIPOCH B ChbBPEMEHHATA, TUbepeHInaIHa FeOMeT-
pusi e HaMuUpaHeTO HA 'Hali-mo0OpuTe' reomMerpuuHU O0EKTH BBHPXY TJIAIKO
muoroobpasue. IIpe3 1993 r. Kanabu u Imyk [CG| nmocraBsT To3u BbIpOC
32 OPTOTOHAJIHH IOYTH KOMILJIEKCHH CTPYKTYPH BbpXy PuMmanoBO MHOr006-
pasue W Opejarar Karo ONTHMAJIHU Te3H, KOUTO Pa3lvIeKIaHH KaTo cede-
HUsI HAa TYHCTOPHOTO PAa3CI0eHMe MMaT obpa3 ¢ muHuMmasaern obem. Te ma-
Ka3BaT, 4e CTaHJapTHATa MMOYTH KOMILJIEKCHA CTPYKTypa BbLPXy O-MepHaTa
cdepa, neduHNpaHa C MOMOIITa HA YucaaTa Ha Keaum ce xapakrepu3upa C
ToBa cBoitcTBO. Briocsiencreue apropu karo K. Yy [Woo2|, Bop-Epnanzec-
Jlamonema-Cansait [BHS|, JIy6o [LB| u ap. moaxoKaaT KbM TO3H BBIPOC OT
rJIeIHa TOYKA Ha TEOPHUsTa Ha XapMOHUYHUTE m300parkeHus. l3mossBaiiku
TyuCropHaTa TEOpPpUdA U BapUALUMOHHUA aHAJINU3 T€ U3y4daBaT OPTOI'OHaAJIHUTE
IIOYTH KOMILIEKCHH CTPYKTYPH, KOUTO Ca XapMOHUYHU Ce€YeHUs Ha TyHCTOP-
HOTO Pa3C/JO0EHUE.

Haii-Ba;kHHHTE pe3yiaTaTd B TOBa HAIpaB/IEHUE Ca CICTHUTE:

® II0JIyYeHUTE eKCIUIUINTHN (POopMy/in 3a Bropara dpyHIaMeHTaHa (op-
Ma Ha ChBMECTHMA TOYTH KOMILIEKCHA CTPYKTypa BBHpPXy PUMaHOBO
MHOTOOOpa3ne, pasriexk/1ana Karo n3o00pazkeHne oT MHOrooOpa3ueTo B
HErOBOTO TYHUCTOPHO HpocTpaHCcTB. KitacubuKaImoHHITe Pe3yITaTH 38
XaPMOHUYIHOCT HA HOYTU-KOMIJIEKCHUTE CTPYKTYPH Ha ATsi-XUTUYUH-
Bunrep [AHS| u Uwmic-Canamon |[ES| BbpXy TyHCTOPHOTO HpOCTpaH-
CTBO Ha opueHTHpPaHO 4-MepHO PuMaHOBO MHOTOOOpa3me, HAMEPEHUTE
reOMETPHIHH YCJIOBHSA 33 TIXHATA CTAOUIHOCT B IIOCTPOEHUTE TYHCTOP-
HU IPUMEPH, 38 KOUTO Te Ca MUHUMYMHE Ha (DYHKIIMOHAIA Ha €HePrusiTa
LPU BapHAIUK 110 CEYCHUsT HA TYUCTOPHOTO pascsoenue |7, 32|.

e HAMEPCHHTE AHAJUTHYHATE YCIOBHA 33 XOPMOHHYHOCT HA COOCTBEHHTE
HOYTH KOMILIEKCHH CTPYKTYDPH BbpPXy MHOroobpasusi Ha Yoksp |Wall,
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pasTIeann KaTo M300pazkeHus (CEUEHHs) HA CHOTBETHHTE XUTIEPOO-
JIMYHHU TYHCTOPHU IPOCTPAHCTBa (pascioenus) |9, 12]

® HaMEepeHUTe TeOMETPUUHHUTE YCIOBUS BbPXY 4-MepHO mo4YTH EpMHUTOBO
MHOI'000pa3ue, Ipu KOUTO HOYTH KOMILJIEKCHATA CTPYKTYPa € XapMo-
HAYHO M300payKeHne WM MHHUMAJTHA U30METPUIHA UMEPCUS OT MHO-
roodbpa3ueTo B HErOBOTO TYUCTOPHO MPOCTpaHCTBO. Taxnara cremudu-
kanug 3a EpMmuroBu u moutun KejepoBun MHOroodOpas3us U IMOCTPOCHUTE
npuMepH BbpXy 4-Mephu rpynu Ha Jlu u mopbpxuunu Ha Hoe [6].

Monorpadun nm KHUT1

Monorpadusra [1| e nporbixkenne Ha [6] ¥ B Hesd ca MpeICTABEHH MO-
MOIIIHH AJTeOPUYHY, AHAJIUTHIHN U TeOMETPUYHHW MeTOIH 3a pelllaBaHe Ha
€KCTpEeMaJIHU T'€OMETPUYHM 33/[a4K U JIOKAa3BaHe HA PAa3/IMYHU 110 XapakKTep
TeOMETPUIHN HEPABEHCTBA. 3AMIOYBANKN ¢ OCHOBATE KATO HEPABEHCTBOTO HA
TPU'BIbJIHIKA U HETOBOTO ODOOIIEHNE 33 HAYYIEHU JIMHUHU B Hes TOC/Ie/10Ba-
TeJIHO Ce W3JIaraT BayKHU OOIIY MOJXOMN W TeXHUKH, M3MOI3BAIIH METO/Ia Ha
yCpeJHdBaHe, CKAJApHO MPOU3BeJeHNe U KOMILIEKCHU YHCJIa, KBAJIDATUIHU
dopmu, kpaitau Tpancdopmaruu Ha Oypue, TUHAN HA HUBO W MPUHIUIN HA
JionupaneTo, Hepapencrsara na Epavon-Mopesr u Bpyn-MunkoBcku, u3o-
epuMeTpuIHaTa TeopeMa u Jip. VM31o0xkenara Teopus € UIl0CTPUpaHa C MHOT'O
KOHKDETHH MPUMEPH U 3a/Ia9H 33 YIPayKHeHUsd, KOUTO [IOMaraT Ha YuTaTe-
JIs He caMO J1a OBJIaJlee TeOPeTUIHUS MaTepHuas, HO U My JlaBaT WHTepPeCHU
BBH3MOXKHOCTHU 33 CAMOCTOSTETHU H3CJIeIBAHUS .

Monorpadusra |2| e yBox BbB dDyHIaAMEHTATHATE TEOPETHYHH U HA
TeopusATa Ha YHUC/IaTa, KOUTO Ca WIICTPUPAHU ¢ MHOTOOPOITHN MHTEPECHU U
HeTpUBHUAJHH IpuMepu. [IbpBUTE WeTHpH IaBU ca MOCBeTeHH Ha 0a3UCHU
TeMH KaTO JeJUMOCT, CDABHEHWs, PA3JUYHNA BUJIOBE TUOMAHTOBH ypaBHe-
Hus, MYHIAMEHTATHATA TeopeMa Ha apUTMETHKATa, OCHOBHU apUTMEeTUIHU
dbyukiuu, Kiacudeckure cpapaerns Ha Pepma, Oitnep, Jlarpamxk u Jlykac,
KBa/IPATHYHU OCAT'HIN U PA3JUYHE CPABHEHUS 338 OMHOMHU KoedunmenTu. B
nerara rjiaBa e pa3paboTeH anaparta Ha TaKa HapedeHHUTe P-aJIudHyl ONEeHKH,
KOUTO JIaBAT Bb3MOXKHOCT M0 HAITBJIHO eJleMeHTapeH HAUMH /13 ce MOJIydaBaT
KDACHBHU W HEOYAKBAHU TEOPETHKO-unCI0OBU dakTu. Hail-BaxkuuTe pesyira-
TH B T34 1JIaBa ca TeopeMara Ha JIboxkaHIbp U pa3padboreHara apuTMeTuKa
Ha OMHOMHHTE KOe(PUIIMEHTH M C TAXHA MMOMOII Ca JIOKA3aHU CHJHU Pe3yJ-
TaTH 3a paslnpejie/ieHne Ha MPOCTHTE YHCJa. B mocseanara mmecra rijaBa ce



pas3rIeKIaT CpaBHEHUS MO MOJYJIN ChCTABHY YHCJIa, KHTAfiCKATa TeopemMa 3a
ocraTbiuTe, Teopemara Ha Oiijiep U TEXHU MPUIOKEHUS 38 TPUMUTUBHU KO-
penu. Hakpag e orbesiezkum, e yBOI'bT HA KHATATA € HATTUCAH OT U3BECTHHS
CITeNMAJTUCT B Teopud Ha ducaarta [Ipena Muxaitnecky ot Marematmaeckus
MHCTHTYT HA ['bOTHHINe€HCKUS YHUBEPCUTET.

Momnorpadusita [3]| e cucTeMATHUHO U3TOKEHNE HA TeOpUATA Ha (DYHKITH-
OHAJIHUTE ypaBHeHusd. B Hes ce pa3riiek/iaT OCHOBHUTE METO/M M TEXHUKHU 34
pelaBaHe HAa TAKUBA YpaBHEHUS 0e3 U3I0/A3BaHe HA JuEPEHITUATHO CMATa-
ne. Knurara ¢bbprka BCUUKN BazKHU (DYHKIIMOHAJHU YPaBHEHUS JaBAHU HA
HAIMOHAJHA W MeKIYHAPOIHY OJUMIHAIN U ChCTE3aHUS TIPe3 TOCTeTHUTE
TOJIMHU, KATO Te ca KJIACUPUIUPAHU CIOpe] METO/Ia 3a TAXHOTO pelllaBaHe.
3a unrepeca KbM Hes roBopu (GakTbT, ye npe3 2020 r. T4 e npensaajieHa 3a
TPETHU I'bT.

Mownorpadusra [4] e 3HaUnTEHO pasmmpeH BapuaHT Ha KHUrata [20].
lenTa m e 7a 3amo3Hae YATATEINTE ¢ HAKOW OCHOBHM METONIM 3a PelllaBaHe
Ha eKCTPEeMAJHH FeOMEeTPUYHU 33Jaud, & TaKa CBHIIO0 U C W3BECTHU KJIACHU-
YeCKU 3aJ1a4u, JIOBEJIM JIO Cbh3/[aBAaHETO HAa BaXKHU MATEMaTUYECKH TEOPUH.
B mbpBata 1/1aBa ca M3JI0XKEHH MET METO0/la 33 HaMUpaHe Ha IeOMeTPUYHU
€KCTPEMYMHU, U3IMOJI3BAIU FeOMETPUIHN TpanchOopMaIii, ajireOpudnu He-
paBeHCTBa, MaTeMAaTUIECKH aHAJIN3, YACTHYHO BapupaHe W JWHUWU HA HUBO.
Bropara riaBa e mocBeTeHa Ha HIKOM W30pDaHW TUIOBE €KCTPEMAJHU Teo-
METPUTHY 33/1a91, CBHP3aHU ¢ KJIACHIECKATa M30NMEePUMETPUYIHA 3a/1a4a, K-
CTPEMAJIHU CBOUCTBA HA 3a0€/IeZKUTE/IHE TOYKH B TPUHI'bJIHUK, 33/[a9aTa Ha
MasicpaTu u exkcTpemasiny 3aa4u oT KOMOUHATOPHATA reomeTpusd. Beeku ot
naparpaduTe Ha Te3W JBe IJIABU Ceé ChCTOM OT TEOPETHYHA JacCT, IPUMEPH
1 TOJXOMAIIN 33J]a49u 3a yIpaxkHeHWe. B mociennaTa riaBa ca mpeicTaBeHn
TeMATHYHO OOeMHEHHN eKCTPEMAJHN TeOMETPUYHA 33a4H, TaBAHN HA HAIU-
OHAJIHM M MEZKIYHAPOHU MATEMATUUYCCKH OJIMMIITUA/IM U ChCTE3AHUS.

Yerupure Monorpadun 0Tpa3gaBaT ONMUTa HA aBTOPUTE B JbJATOTOIHUIITHA-
Ta UM paboTa ¢ TAJAHTIUBU YUCHUIM [0 MaTeMaTuka B bbiarapus, ABcrpa-
smst, CAILL, Pymbaua u @pannus. Te ca npenHa3sHaYeHN He CAMO 32 YIeHUIN
¢ TMOBUIIIEH WHTePeC K'bM MaTeMaTHKaTa U TAXHATA MMOJTOTOBKA 33 yYacTHe B
CbCTE3aHUS U OJIMMITUAJIM, HO U 33 yUUTeJ U U TPOMECUOHATHU MATEMATHII-
JIIOOUTEIN HA F€OMETPUSATA.

Kaurure [5, 9, 10, 13| chabpKaT ANAAKTHYECKH MaTePUATH 32 YICHH-
U, CTYIEHTH U YIUTETU, pa3paboOTeHN B PAMKHTE Ha €BPOIEHCKUTEe MPOEKTH
Bringing Mathematics to Farth, MATH 2EARTH u Meeting in Mathematics
o nporpamara Comenius 2. 1 ¢ maprasopu ot yausepcurerure B [lu3a, Bu-
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ena, Apxyc, Hurpa u PeiikgBuk. V1 TpuTe mpoekTa MOJyYHXa MHOIO BHCOKHI
OKOHYaTEeJIHN OLICHKH OT EBpOHeﬁCKaTa KOMUCHA.

B [6] ca pasriesann HIKOM OCHOBHH METO/H 3a JOKa3BaHEe HA M€OMeTpPHY-
HU HEPaBEeHCTBA, M3IIOJI3BAIU ODOOIIEHOTO HEPABEHCTBO HA TPHBHI'LJIHUKA,
aJITeOPUYHE HEPABEHCTBA, BEKTOPH M CKAJIAPHO IMPOU3BEJICHHE, KOMILICKC-
HU YHUCJa ¥ MaTeMaTudeckKu aHaau3. [loapobHo ca m3/10:KeHn Hail-BarKHUTE
TPUTOHOMETPUYIHN U METPUYIHHU HEPaBEHCTBa B TPU'bI"'bJIHUK, HEPABCHCTBOTO
Ha BJI’bH,ZL’bH 1 pa3/in9YHu HETOBE IIPUJIOZKCHU A. KHI/IFaTa OTpa34dBa OIIUTa Ha
aBTOPWTE KATO JIEKTOPU Ha JisiTHaTa mporpama AwesomeMath B University
of Texas, Dallas, Cornell University, University of California, Santa Cruz,
University of California, Berkeley, State University of San Jose u University
of Puget Sound, Tacoma, USA.

B ocranamure KHUTH ca chOpaHu 3a1a9nTe (¢ bJIHU DEIIeHNs ), TPeia-
raHy Ha Hal-BarkKHUTE MaTeMaTeMaTU4YeCKU ChCTe3aHUd U OJIMMIINA U, TIPO-
Besienn B Bbirapus npes nepuoga 1997r. - 2011r. (3umanTe MaTeMaTHyecKun
cbeTe3anud, I[Ipomernna mMartematndecku TypHUpP, Permonannunsa m Hamwmo-
HaJIHUA KP'bI' HA HaL[I/IOHaJ'IHaTa OoJiImMIlIKna/ia 110 MaTeMaTUKa, MaTeMaTI/I‘{eC-
kust Typaup "V, Canabames"), a ¢bImo U Ha TOJIMA YaCT OT MPOBEEHUTE
BaJIKaHCKI/I OJIMMIINa I IO MaTE€MaTHKa. Te Ca IIpeJHa3HaYeHU 3a YYCHHUIIU
¢ TOBHIIEH MHTEpPeC K'bM MaTeMaTHKAaTa U MOTAT Ja ObJaT U3M0JI3BAHU OT
yauTean u npenogaparenn or BY3 u BAH npu noaroroskara Ha yJIeHHIIN 3a
y4IacTHe B HAIKA U MEKIYHAPOIHY ChCTe3aHUS W OJTUMITHAIHA IO MATEMATHKA.

Y4yebHU ToMaraJja

Y4ebHUTE TTOMATAIa ChIbPKAT TeMHTe U MOAPOOHH pElleHHs] Ha 3a/1a-
quTe, NpeJjlaraHd Ha KaHIMIAT-CTYIEHTCKUTE U3NUTH 110 MaTeMaTHKa 3a
ocHoBHuTe yHUBepcuTeru B Bbirapus npes 1994 r. - 2005 . B [18] ca u3-
JIO?KEHW HAKOM OCHOBHH THIOBE (DYHKIMOHAJIHHM YDABHEHHHA M HEPABEHCTBA
U pa3IMdHU METOJAM 33 TAXHOTO pemasane. Te ca WIIOCTPUPaHu ¢ MHOT00-
POIHM PUMEpPH Ha 3aJa49K OT TO3M THII, JABAHU HA HAIIH U MEZKLyHAPOIHU
OMUMIUATA ¥ ChCTE€3aHUS 110 MATEMATHKA.

Ha,y"IHO-MeTO,Z[I/I"IeCKI/I N HAQYYIHO-IIOIIYJIAPDHHU CTAaTHUN

Crarusta [1] e mocBerena Ha u3BecTHaTa xunoresa Ha CeHIOB 3a pasmo-
JIOKEHUETO HAa KPUTHYHUTE TOYKHU HA IMOJTMHOM U OHJIAMH JTOKIa1a Ha DuiI-
coBug Jiaypear T. Tao, usnecen na 26 sauyapu 2021 r. 8 Mexiynapoauus
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neHTHp 3a Maremarndeckn Haykun-Codus. B [2| ca monyuenn waii-nobpure
[OJTUHOMUATHU ONMEHKU 33 CUMETPUYHHU (DYHKIUKU OT 4-Ta CTEIEH HA CTPAHU-
T€ Ha TPUBI'BJIHUK Ype3 paduyCuTe Ha BIUCaHaTa U OIIMCaHaTa OKPBHZKHOCT.
B cratuure [3-6] e ciofenen onuta or paborara B YYeHUYECKHI HHCTUTYT IO
MaTeMaTuka U HHMOPMATHKA 3a pa3BUBaHEe Ha MU3C/€JI0BATEJICKHS ITOTCHIIH-
aJl Ha VUEHHIIW C HOBHUIIEH HHTEPeC KbM MaTeMaTHKara, nH(OpMaTUKATa, 1
undopmanuonnute rexnosornn. B [20] e nokazana ena xunoresza na Tabos
3a cyMaTa OT CTENeHWTe Ha PA3CTOTHUATA OT TOYKA J0 BHPXOBETE HA Ipa-
BUJIEH N~bI'bJIHUK, KATO Ce W3M0J3BAT TPUTOHOMUTPHYHY TOJIHHOMHA. B [22]
u [8] e mosyuena HoBa wH(bOpPMAIHs 3a U3BECTHOTO ypaBHeHue Ha Karamnan
u 3agadara Ha Mandaru. B octananure cratuu ca M3JI0:KeHI ODOOIEHUS 1
Bapualuu Ha 3aJda4M, HpelJaraHd Ha Hallll WU MEXKAYHapOAHH CbCTE3aHHA
1 OJJHUMIIN3a AN II0 MaTE€MaTHKa W TEMaTHUYIHO HO,ZL6paHI/I 3aJa491 1 TEXHHUKI
3a TAXHOTO pelllaBaHe, U3MOJ3BaHW B JIEKIIUU Ha aBTOpa IpPpU MOJATOTOBKHUTE
Ha HAaIMOHAJIHHUTE OoTOOpPHU 3a ydacTue B Bajkanckure m MexKyHapoaHuTe
OJTUMITHAIN TI0 MATEMATHUKA.

B nayuno-nionyJisipuute cratum e jajieHa uH@OpMalusd 3a POBeJIeHI
BaJIKaHCKI/I n Me)K,ZLyHapOZLHH OJIMMIIHa M II0 MaT€MaTHKa C aHaJUTHYHH
KOMEHTapH 3a pelleHuATa Ha MPEeAJIOZKEeHUTE 3ada91 U 3a YeCTBaHHNA, KOHCbe—
PEHIINH, CECHH U JIETHU U3CJAEI0BATE/ICKH IIIKOJIU HA, Y YeHUICCKHS UHCTHTYT.
B crarusTa [1] e orpaseno gectpanero ma 20 roInHA OT KOHYHHATA Ha Oese-
KUATUsI ObArapckn MaTeMaTuk akaz. JI1. Vimes.
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