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8a yuacTwe B KOHKypcCa ca MpejcTaBeHd 22 HaydHHU IyOJamkaiuu, oT Kouto 16 ca B
CIUCAHUS ¢ UMIAKT (bakTop. Beuuky mpeacraBenn myoTMKAIMK ca CJIe1 IpUI00nBaHe Ha
HAY4YHOTO 3BaHue "noreHT” 1mo Hay4dHata crernuajaoct 01.01.06 "I'eomerpus u Tomosorus”

or BAK. /Ise or nybukanunure ca CAMOCTOSITEIHH, & OCTAHAJINTE CA B ChbaBTOPCTBO.

HpeﬂCTaBeHI/ITe 3a Yy4YaCThu€ B KOHKYpPCa CTaTHHM MOTIaT da C€ pa3dejidT Ha CJA€JHHUTEe

YeTHPHU TPYIH CIOPE]] Pa3r/IeK/IaHuTe B TAX MpoOJIeMu:

e JlokasHa Teopus Ha MOBBPXHUHW B 4-mepHOo EBKImmoBo mim rcesno-EBKInI0BO

npocrpancrso |craruu 22, 20, 18, 6].

e [[OBBLPXHUHM C HYJIEB WM W30TPOTEH BEKTOP Ha cpeJHara KpubnHa [cratrum 19, 17,
16, 15, 9].

e IloBbpxHUHU OT poraiuonen Tun [craruu 21, 13, 12, 8, 4].

e [IOBLPXHUHH, JIEZKAIIA BHPXY POTAIMOHHE XUTIEPIOBLPXHUHY (MEPUIUAHHA TOBbP-
xuuun) [craruu 14, 11, 10, 7, 5, 3, 2, 1].

Jloxaarna meopus Ha noesprrHuHy 8 4-mepro Eerxaiudoso uasu ncesdo-Eexau-

doso mpocmparcmeo

Ennra ot ocHoBHHUTE 337a9u B CbBpeMeHHaTa audpepeHrraaIHa TeOMeTpusi Ha TOBbP-
XHUHUTE ¥ XUNEPHOBbPXHUHUTE B CTAHIAPTHU MOJE/JHH HPOCTPAHCTBA, KaTo EBK/INI0-
BOTO mpocTpancTBo E", mpocTpancTtBoro Ha Muukoscku KT, mim nceBmo-EBkInmoBoTo
npoctpancTBo K7 ¢ mHmekc s > 1, e u3ciaenBaneTo HA OCHOBHUTE MHBAPUAHTH, KOUTO T'H
xapakTepusupar. PazpaborBanero Ha TeOpusiTa HA MOBbPXHUHUTE B 4-MepHOTO EBKIIMI10-
BOo npocTtpancTso B!, KakTo u B 4-MepHOTO mpocTpancTBo Ha Munkoseku Ei, e Gaza 3a

pa3paboTBaHeTo Ha oOmIaTa Teopud Ha 2-MepHE noBbLpxHUHU B E" n B ET.



N3y4vaBanero Ha JOKAJTHATA TEOPHUs HA MOBbPXHUHHUTE B 4-MepHOTO EBKINI0BO mpoc-
tpancrso E* na 6azara Ha reoMerpuuHo u3obpazkenue (oT Tull u306pazkenue Ha Baiinrap-
TeH) U BbBEXK/aHe Ha IVIABHH TAHTEHTHU [0 AHAJIOIHs ¢ KJIACHIeCKaTa TEOPUs HA HOBbPX-
nunuTe B R? 3anousa B craruara |G. Ganchev, V. Milousheva, On the Theory of Surfaces
in the Four-dimensional Euclidean Space, Kodai Math. J., 31 (2008), 183-198|'. B gonu-
PaTeJIHOTO ITPOCTPAHCTBO B IIPOM3BOJIHA TO4YKa Ha nopbpxuuua M2 B Ef e nedunupano
reOMeTPUYIHO JTUHEHHO H300pazkeHne 7y, KOeTo e aHaJIo0T Ha n300pazKeHneTo Ha BaitHrapren
B TeopHATa Ha MoBLpXHIHATE B R3. To mopakia ape napapuanTou Gynkmun k = det vy u
» = —% tr v, KOUTO ca MHBAPWAHTHU TP JIBUKEHNE W [PH CMsIHA Ha MapaMeTPHUTe BbPXY
HOBbPXHUHATA. SHAKBHT Ha (PYHKIHATA K € MHBAPUAHTEH KAKTO HPU JBHKEHHE, TaKa W
npu orpaxkenue B E*, 10KaTO 3HAKBLT Ha i e HHBApHaHTeH NpH Apmkenne B E!, wo ce
CMeHSI IPU OTPayKeHue CIPsSMO XurneppapauHa. 300pakeHneTo v moparkjaa CAMETPUIHA
oummueiina dpopma II B TanrennmuaanoTo mpocrpancrso ma M2, Amajsormuna Guimneii-
Ha (hopma, ompejiesieHa ¢ TOUYHOCT 0 MHOXKHTE, € BbBegaeHa or C. Burstin w W. Mayer
3a JByMepHa IOBbPXHHHA B 4-MepHO adbunno npocrpancrso A* [Burstin, C., Mayer, W.,
Uber affine Geometrie XLI: Die Geometrie zweifach ausgedehnter Mannigfaltigheiten Fy
im affinen Ry, M. Z., 26 (1927), 373-407]. Karo ce u3nona3Ba u MeTpUKATa BbLPXY MO-
pbpxuuna M? B Epkinmosoro npocrpancrso E? ¢ momomra na dgopmara IT B [29] ca
ned>UHAPAHA TEOMETPUIHNA ODEKTH, KaTO CIPErHaTH TAHTeHTH, aCHMIITOTHYHN TAHTeHTH
U IJIABHU TAHI€HTH B TOYKA OT MOBbPXHUHATA. BbBEXKIAWKH MapaMeTPU3aLUsd CHPIMO
[JIABHUTE JIMHUU HA MOBbPXHUHA 0€3 MUHUMAJHHU TOYKHU, € HAMEPEH IreOMeTpUYIeH IIPHU/I-
py’KaBalll perep BbB BCsIKa TOYKA HA TaKaBa MOBbPXHWHA U CA W3BEJEHU JIePUBAIMOHHN
dopmysin ot Tun kjaacudeckure dopmysin Ha Ppene 3a KpuBu B N-MepHO EBKJINIOBO

MPOCTPAHCTBO.

Pa3paboTBaHeTo Ha JOKATHATA TEOPHd Ha HoBbpxHuHHTe B E? mporbmkasa B crarng
[22], kbieTo Ha Ga3aTa Ha TJIABHUTE TAHT€HTH BbDPXY MOBbPXHHHA 63 MUHUMAJIHH TOYKH
U BbBeJIeHUs I'eOMeTPUYEH [PUJIPYKABalll Pelep ca 1oJlydyeHu 8 MHBApUAHTHU (DYyHKIMY
Y1, Vo, V1, Vo, A, 4, B1, P2 Ha MOBbLPXHUHATA, KOUTO Ce OIPEIETSIT MeOMETPHIHO OT BeK-
TOpa Ha CpeJiHaTa KPUBUHA U TJIaBHUTE HanpaB/enus. OyHKIUUTE ca WHBAPDUAHTHU C
TOYHOCT /IO CMsIHA HA HapaMeTPU3AIMATA, 3ala3Balla rjaBauTe Hanpas/aeHus. OCHOBHE-
Te KJTacoBe HOBBLPXHUHN B E* ce XapakTepnsmpar Upe3 yCa0BHA BLPXH Te€3H HHBAPHAHTH:
MWHUMAJHUTE TTOBRBPXHUHN Ce XapaKTepu3upaT ¢ PABEHCTBOTO Vi + Vo = (), TOBBHPXHA-
HHUTE C IJIOCKA HOPMAaJIHA CBbP3aHOCT Ce 3a/laBaT C V] = U9, HOBbPXHUHUTE, 32 KOUTO
IIPUCHEIUHEHOTO BEKTOPHO TI0JIe Ha cpejiHa KpuBuHa e Hy’a (T.H. Chen-nosbpxHunm) ce

orpeaesdT ¢ ycaopueto A = 0. Jlokazana e ¢dpyHTaMeHTaJHA TeOpeMa 3a ChbIIeCTBYBaHe H

! CraTuara He e BKIIOUEHA B CIUCHKA Ha MyOIHKAIINTE 34 YIACTHE B KOHKYPCA, T'hil KATO € H3IOI3BaHa
B KOHKYDC 3a npuaobuBaHe HA Hay4IHOTO 3Banme “moreHT’. Crarusara e nom HoMep 29 B OOIIHA CIUCHK C
TyOIUKAIIHH.



eIMHCTBEHOCT, KOATO IJIACH, Y€ OCeMTe MHBAPHAHTHU (DYHKIUHA Vi, Yo, V1, Vo, A, [, B1, B2

OIIpeae/idT e JHO3HAYHO IMOBbPXHUHATAa ¢ TOYHOCT J0 JABH2KEHHE B E4.

CwImo Taka, B crarus [22| ca xapaKTepu3upaHi MEHIMAJTHATE TOBbDXHUHHI U TIOBbHPX-
HUHUTE C IJIOCKA HOPMAJIHA CBHP3aHOCT YPe3 YCJOBUS BbHPXY JIBE TeOMeTpUYHU (DUrypH:
eJIMIcaTa Ha HOPpMaJIHA KPUBUHA, KOATO € reomerpuydna purypa B HOpMaJiHATA PABHUHA
B TOYKA OT MOBbPXHUHATA, U TAHT€HIINATHATA WHIUKATPUCA (AHAJTOTUIHA HA MHIUKATPU-
cata Ha Jljonen B TeopusTa Ha NOBLPXHUHUTE B R?), KOATO € KpHBa OT BTOpa CTEleH B

TaHI'CHIIMaJIHATA PaBHUHA, ,ZLe(i)I/IHI/IpaHa qpe3 1JlaBHUTE HOPMaJIHU KPUBUHMU.

Karo npuioxkenue Ha paszpadoreHara Teopus € jiajieHa reOMeTpPUdHa KOHCTPYKIIUS Ha
CeMeiicTBO MOBBLPXHUHM C ILTOCKA HOPMAJIHA CBBP3aHOCT, KOUTO Ca MOBLPXHIHH JIEZKAIIN
BBLPXY POTAIOHHA XuHeprnopbpxanna B B, Tesn HoBbpXHUHE ca Hapedenn Mepuouai.
HaMepeHH Ca BCUYKHN MepUuJuaHHU HNOBbPXHUHHU C HOCTOAHHA FaYCOBa KpUBHHa, C IIOCTO-

siHHA CPeJIHA KPUBUHA M ¢ IHOCTOsIHHA MHBapuaHTa k.

To3u TTOAXO0, 3a N3ydaBaHe Ha MOBbPXHIHN B EBKIMI0BOTO mpocTpancTso E4 Moxke ma
Ob/Jie TTPUJIOKEH W 3a MPOCTPAHCTBEHOMOIOOHN MOBLPXHUHU B 4-MEPHOTO MPOCTPAHCTBO
na Munxosckn Ef. Crarusa |20] e nocserena na paspaborsane Ha JIOKajJHaTa TEOPHs HA
IIPOCTPAHCTBEHONOA00HATE TOBbPXHIHK B K] 1 n3yvaBane Ha TeXHUTe MHBapHAHTH. Bb-
BeJleHa e HHBapHaHTa (g, 4, HA JBOUKA TAHTCHTH (i, §2 B TOUKa OT IIPOCTPAHCTBEHOIIOT00HA
nosbpxanna M? B E} 4upes koedunuentnre Ha mbpsaTa OCHOBHA (OPMa U CKAJAPHATE
IPOU3BEICHNS HA BTOPHUTE IMPOM3BOJIHM Ha JIOKAJIHA TapaMeTPHU3aIlng ¢ BEKTOPUTE OT Op-
TOHOPMEPaH HOopMaJieH penep. [[oka3zano e, 4e Ta3u MHBapuaHTa HEe 3aBUCU OT JIOKAJTHATA
napaMeTpu3als Ha MOBbPXHUHATA, 8 CaMO OT HefiHaTa OpHEeHTAIls, KATO PH CMsiHA Ha,
OPHEHTAIMSTA HA TAHIEHIIMAIHATA WM HOPMAJJHATA PABHUHA Td CU cMeHs 3Haka. /ledu-
HUPAHO € IOHATHeTO CIPerHAaTH TAHIeHTH Ha MOBbPXHUHATA Upe3 yCIOBHETO (g g, = 0.
BbBeknaneTo Ha MHBapuaHTaTa (g g, € €KBUBAJIEHTHO HA BbBEK/aHe HA BTOpPA OCHOBHA
dbopma I Ha mpocTpaHCTBEHONON0OHA MOBbPXHEHA B E], aHATOrMYHO Ha BbBEKIAHETO
Ha Taxkapa Qopma 3a mopbpxuunu B E!, nampaseno B ctartun [29] u [22]. Cnpsranero,
JedUHIPAHO Ype3 WHBApUAHTATA (4, 4,, CHBIAJA ChC CIPSATAHETO, HOPOIEHO OT BTOpATA

ocHoBHa, ¢popma [ Ha MOBbPXHUHATA.

C ImoMoHiTa Ha MHBapHuaHTaTa Cgth Ca BbBEJECHU MMOHATUATA HOPMaJIHa KPHUBUHA l/g nu
reo/Ie3NTHA TOP3H (v, Ha TaHTeHTa ¢. lHBapnanTuTe 1, 1 (ty Ce M3pasdaBaT upe3 Koehuu-
eHTHTE Ha I'bpBaTa U BTOpaTa OCHOBHA (bopMa Ha MOBbPXHUHATA IO CHITAA HAYNH, KAKTO
HOPpMaJIHATa KPUBHUHA U I'e0JJe3nIHaTa TOP3Ud B TEOPpUATA Ha MMOBBPXHUHUTE B Rg, nopaaun
KOE€TO € U3II0JI3BaHa CbllaTa TEPMUHOJIOI'HUA. ACI/IMHTOTI/I‘{HI/ITQ TaHI'€HTU Ha IHOB'bPXHUHAQ
B E} ce xapakrepusupar ¢ ycaosueto v, = 0, a IJTABHUTE TAHTEHTH Ce XapAKTEPH3UPAT C
ag = 0.

Jledunupano e juHeiiHo n3obpazkeHue y OT THI W300pazKkKeHnue Ha BaitHrapren, KoeTo



ce TopazkJa OT BTOpaTa OCHOBHa (popMa Ha MOBbPXHHHATA, U € BbBEJIEH NeoOMeTpHIeH
NpHUJIPYyzKaBalll, pelep, OlpejieJleH OT BeKTOpa Ha CpeJ/iHaTa KPUBUHA W IJIABHUTE HAIl-
paBJieHHsI B TOYKa OT HoBbpxHHHaTa. C MOMOIITa HA BbBEAEHUs HPUIPYZKaBAIl Perep
ca HaMepeH! 8 MHBApPUAHTHU (DYHKIUH Y1, V2, V1, Vo, A, i, B1, 02 U € MOTydeHa XapaKTe-
pU3aIUs Ha OCHOBHM KJIacOBe IPOCTPAHCTBEHOIIOA00HN IOBLPXHUHN B K] upes yciosud
BbPXY T€3u WHBapuaHTH. MuHUMAIHUTE TOBHPXHUHU U TTOBbPXHUHUTE C MJIOCKA HOPMAJI-
HA CBBHP3aHOCT Ca XapaKTepU3UPaHH U Upe3 YCJIOBUS BHPXY JABE TeOMETPUUHH (DUTYPH:

€JINIICaTa Ha HOPpMaJiHa KpUBHHa U TaHI'€HI[HaJITHAaTa WHIAUKATPHUCA.

Jlokazana e dbyHIaMeHTAIHA TeopeMa 3a KJIaca Ha MIPOCTPAHCTBEHOIIOI0OHUTE TOBHP-
XHUHU, 32 KOUTO BEKTODHT HA CPe/IHATA KPUBUHA, BbB BCSIKA TOYKA € HEHYJIEB MPOCTPAH-
CTBEHOTOI00eH (Wi BpeMero06eH) BEKTOD, KOSITO IJIACH, Y€ BCSIKA TAKABA MOBbDXHUHA
ce ompe/iens eJHO3HATHO ¢ TOYHOCT /10 ABIKenne B E] oT oceMTe nHBapuaHTHH (DYHKIHI
Y1, Vo, V1, Va, A, W, B1, B2. KorcTpyupan e KJj1ac mpoCcTpaHCTBEHOTOA00HN MOBbPXHUHU OT
poramuonen tun B E], KouTo ca anajgor Ha 0600meHnTe POTAIMOHHN HoBbpXHuHE Ha C.

Moore B E%, n ca HaMepenn TexHUTe HHBAPHAHTHH (DYHKIIUH.

Crarust [18] mma 0630pen Xapakrep W MPeJCTaBs MOAXObT K'bM U3ydaBaHe Ha MOBbD-
XHUHATE B 4-MepHO EBKIMI0BO IPOCTPAHCTBO WX IIPOCTPAHCTBO HA MHUHKOBCKH, OCHOBA-
Balll Ce Ha BbBEKIAHe Ha FeOMEeTPUYHO N300pazkeHne OT THI n300pazkenne Ha Balinrapren
B JIONMMPATETHOTO MPOCTPAHCTBO Ha TopbpxanHa B E? mmm E} n mzygasane na mopbpx-
HUHATA CIIPIMO leOMEeTPUYHO BbBeJeH HpuipyzKasaul peuep. IIpeacraBenu ca pesyararu
ot crarun [22] u [20], KaKTO U JIOKATHATA TEOPHUs HA IPOCTPAHCTBEHONOIO0HN HOBbLPXHI-
HU C M30TPOIeH BEKTOp Ha cpejHaTa kpusuHa B K}, KoaTo e paspaborena B crarus [19)].
Pasrjiesanu ca Tpu THIIA TeOMETPHYHO KOHCTPYHpaHn Kiacose nopbpxaunn B E* u Ef: po-
TAIMOHHY IOBLPXHUHY, 0000IIECHN POTAIMOHHU IIOBbPXHUHA M MEPH/INAHHYA TOBbLPXHUHH,

KOHUTO IIIe 6’b,ZL&T KOMEHTHUPpaHU TTO0-A0JIY B aBTOPCKaTa CIIpaBKa.

Hamoce bk HHTE3UBHO ce N3yYaBaT MOBbLPXHUHHU B ICeBI0- EBK/IMIOBU TPOCTPAHCTBA
¢ HeyTpaJiHa MeTPHUKA, T'bil KATO Te HAMUPAT UHTEPIIpeTallid B MaTeMaTu4deckara (pusuka.
N3non3Baiiku njaesra OT JOKAJIHATA TEOPHs HA TOBbPXHUHUTE B 4-MEPHOTO ITPOCTPAHCTBO
na MunkoBcky, B crarus |6] e paspaborena Jiokana Teopusi Ha JIopeHIOBUTE HOBbPXHUHI
B 4eTHPUMEepPHOTO HceB0-EBkinmoso npocrpancrso Ej cbe curaarypa (2,2). 3a ocHOB-
HUsT KJ1ac JIOpeHIOBM MOBBPXHUHNU (€ IHaroHaIu3upyeMo u3obpazkeHue Ha BaiiHrapren)
ca jgeduHMpaHU TJIABHU JIMHWHM, Ha Oa3ara HAa KOUTO € BbBEJEH IeOMETPUYUHO OIIPejie-
JIEH TpHUJpYyzKaBall penep. B ciaydante, KoraTo BEeKTOPHOTO IOJIe Ha CpeIHAaTa KPUBHHA
e MPOCTPAHCTBEHOMOM00HO (MM BpeMernojoOHO) BbB BCAKA TOYKA, € HaMepeHa CHCTeMa
or 8 naBapuanTHu dyukiuu. /lokazana e pyHgamMenTaiHa TeOpeMa 3a CbIIECTBYBaHe U
eJIMHCTBEHOCT, KOSTO TIACH, Y€ Te3W HHBAPpUAHTHU (DYHKIHUK OMPeJeasT MOBLPXHUHATA C

TOYHOCT OO0 ABUXKCHHE B E% Xap&KTepI/ISI/IpaHI/I Ca HAKOHW OCHOBHHU KJIaCOB€ IIOBbLPXHHHHA



B [} upes TexHuTe MHBApUAHTHE (DYHKIMH, a HMEHHO: IJIOCKU NOBbPXHUHM, MOBbLPXHUHHI
¢ TIOCTOsHHA HeHyJeBa l'aycoBa KpWBHHA, MOBLPXHUHU C ILIOCKA HOPMaJTHA CBbP3aHOCT,
Chen-noBbpXHUHN, TOBBPXHUHU C HAPAJIETHO BEKTOPHO MOJIE HA CPeJHATA KPUBUHA U

MOBBLPXHUHU C TAapaJeTHO HOPMUPAHO BEKTOPHO T0Jie HA CpeJIHaTa KPUBUHA.

Crenua/JHO BHEMAaHKE € OTIEJCHO Ha KJIaca Ha JIOPeHIOBUTE MOBLPXHUHU C HAPAJIEI-
HO HOPMHMPAHO BEKTOPHO IOJIe Ha CPeJHaTa KPUBMHA, 34 KOUTO €3 BbBeJIeHH KAaHOHUYHU
apamMeTpu, mo3BoJisiBaiu OposT Ha (PYHKIUUTE U ChOTBETHO HA YacTHUTE JiudepeHuali-
HH ypaBHEHHA, KOUTO OIPeJeIaT IOBLPXHUHATA, Ja Obje peLynupan g0 Tpu. TeopemarTa
3a CbIIECTBYBAHE U eJMHCTBEHOCT 3a TO3U KJAC NOBbLPXHHMHU IJIACH, Ye BCAKa JIOpeHiosa
HNOBbPXHUHA ¢ MapaJieJHO HOPMHPAHO BEKTOPHO I10JIe Ha, CPeJHaTa KPUBUHA CE ONpeIesisd
ot Tpu dyHKIMA A(u,v), p(u,v) u v(u,v), yI0BIETBOPABAIIN CJIEIHATA CHCTEMA OT TPU

JaCTHHU ,ZLI/I(bepeHHI/IaI[HI/I YpaBHEHUA:

vy = =Xy + A(In|p])o;
Vo = Ay — A(In | p1])

1
e N — 2 +0?) = §|N|Ahln\,u|; e =41,

2 2
KD Al = 8_ — 8_ ) JI II =1 -
JIeTO =52 90 e xunepboanunuar oneparop Ha Jlamnac. Ilpm € = 1 cporBer

U v

HaTa HOBBbPXHUHA € C HpOCTpaHCTBeHOHO,ZLO6HO BEKTOPHO IIOJI€ Ha Cp€JHaTa KpUBUHa, a

npu € = —1 TOBBLPXHUHATA € C BPEeMeIoI00HO BEKTOPHO T0JIe Ha CpegHaTa KPUBHHA.

IlossprHUHY C HYAE8 UAU U3OMPONEH BEKMOP HA CPeIHAMA KPUBUHG

OcHOBeH KJac MOBbPXHUHI KAKTO B EBK/INMIOBO Taka M B MCEBIO-EBKINIOBH MpPOCT-
PAHCTBA € KJIAChT HA IIOBbPXHIUHATE C HYJIEB BEKTOD HA CpeJHATA KPUBUHA (MUHUMATHUTE
HOB'prHI/IHI/I). OCHOBeH HpO6ﬂeM B T€OpUuATa Ha MUHHUMAJHUTE INOBbPXHUHU € BbBEXK/a-
HETO HA I'€OMETPHUYEH IPUJIPYKaBalll pelep u KaHOHUYHU 1apaMeTpu. BbBexkjjanero Ha
TaKHBa IapaMeTpH MO3BOJIABA 3 Ceé MUHUMH3HUpaA OpodT Ha (GyHKIUATE H OpOodaT HA dac-
THUTE JU(epeHIuaj Hi ypaBHEeHUsI, KOUTO OIpPeJe/siT MOBbPXHUHATA ¢ TOYHOCT JIO JBU-
xkenne. B crarusra [Tribuzy R., Guadalupe 1., Minimal immersions of surfaces into 4-
dimensional space forms, Rendiconti del Seminario Matematico della Universita di Padova
73 (1985), 1-13] e peren To3u MpobIEM 32 MUHUMAJTHATE MOBbPXHUHK B 4-MepHOTO EBK-
n1080 npocrpanctso E*, a 3a npocrpancrBenonosobHuTe HOBLPXHUHE B IIPOCTPAHCTBOTO
na Munkoscku E{ Tosu mpobiem e peren B [Alfas L., Palmer B., Curvature properties

of zero mean curvature surfaces in four-dimensional Lorenzian space forms, Math. Proc.
Camb. Phil. Soc. 124 (1998), 315-327].

B crarusg [17| or npuioxkeHusi COUCBHK e pa3paboTeHa JOKAJTHA TeOPHsl HAa BPEMeIo-



JMOOHHUTE HOBBLPXHUHU C HYJIeB BEKTOD HAa CPeJHATA KPUBHHA B 4-MEPHOTO IIPOCTPAHCTBO
na Munkoscku Ef Ha 6a3ara Ha BbBexKIaHe Ha KaHOHHYEH IIPHPYZKAaBAll pelep H Ka-
HOHUYHY IapaMeTPHu. 3a BCAKA BPEMENoJA00OHAa MOBbPXHUHA ¢ HYJIeB BEKTOP Ha CPeIHATa
KPHUBHUHA, KOATO HAMA HH(IEKCHI TOYKH, Ca BbBEJICHH CICIUATHA H30TePMUAIHH MapaMeT-
pu (HapedYeHH KAHOHUYHU) M € KOHCTPYHPAH KAHOHWYEH [MPUPYZKABAII Derep BbB BCIKA
TOYKa OT NOBbpXHUHATA. JloKa3aHa e TeopeMa 3a CbIIeCTBYBAHE U eJMHCTBCHOCT 3 KJI1ACa
HA BpPeMeNoJOOHUTe MOBbLPXHUHE ¢ HYJIeB BEKTOD Ha CpeaHaTa KpUBHHA 6e3 MHMICKCHN
TOYKH, KOATO IVIACH Y€ BCAKA TaKaBa MOBbLPXHUHA Ce OIpeIead eIHO3HATHO ¢ TOIHOCT 10
napuxkenne B E] or ase dynkmun pu(u,v) n v(u,v), yI0BIeTBOPSBAIM CIeJHaTa CHCTEMa

OT JiBe 4acTHU JudepeHuajil ypaBHeHus:

(1% +12)2 Al In(p? + 0%)7 = 1% — %

(12 + %)z AP arctang = 2up.

[Ipumepu 3a pelienust Ha ropHara cucreMa judepeHnua i ypaBHEHUs Ca HAMEPEHH B

KJIaca Ha BPeMenojo0HuTe 0000IIeHn poTannoHun osbpxanan (ot Tuna Ha C. Moore).

O6o06reHne Ha MUHUMAJTHATE MOBbPXHUHU B 4-MEePHOTO MPOCTPAHCTBO HA MUHKOBCKHI
E} ca m.Hap. "marginally trapped” moBbLPXHUHHU, KOUTO ca 0OEKT Ha aKTHBHO MPOYYBaHe
pe3 MOC/IeIHUTE HIKOJIKO MOJINHU, Thil KATO UIPASAT BayKHA POJIsi B TEOPUSITA HA OTHOCH-
TeJTHOCTTA U TeopudATa Ha depHHUTe JAynKu. [longaruero "trapped” moBbpXHUHA € BbBEIEHO
ot Roger Penrose B [Penrose, R., Gravitational collapse and space-time singularities, Phys.
Rev. Lett. 14 (1965), 57-59]. OcHoBen npobsem Nnpu H3ydaBaHETO HA YEPHUTE JYIKH
e ONMHCAHHeTO Ha MOBbPXHUHATA, KOATO pa3fess ceMeiicTBoTo Ha “trapped” mOBbLpXHHU-
HUTE OT ceMeiicTBOTO Ha “untrapped” mopbpxHuHHTe. OT MaTeMaTHdecKa TIJie/IHA TOYKA
"marginally trapped” noBbpxHUHUTE pa3/Ie/IdaT CeMefCTBOTO Ha TIOBbPXHUHUTE C BPEMETO-
J100€H BEKTOP HA CPe/IHaTa KPUBUHA OT CeMEfICTBOTO HA MOBbPXHUHUTE ¢ ITPOCTPAHCTBEHO-
110/100€H BEKTOP Ha cpejHaTa KpuBHHA. EHA JByMepHa HOBBLPXHUHA B MPOCTPAHCTBO Ha
MuHKOBCKY ce Hapmda marginally trapped ?, ako e TTpOCTPAaHCTBEHONOZOOHA W BhB BCSKA

HeifHA TOYKa BEKTOPHOTO IOJIe HA CPejiHATa KPUBHHA € U30TPOIHO (CBETIIMHHONOIOOHO).

M3nosn3saiiku upenre ot pazpadorenus B [20] moaxo/1 3a u3yvaBane Ha TPOCTPAHCTBE-
HOIOJ00HH NOBLPXHUHK B K}, 32 KOHTO BEKTOPDLT Ha CpejHa KPHBHHA BLB BCAKA TOUKA
e HeHyJIeB NMPOCTPAHCTBEHONOM00eH (MM BpeMenogobeH) BekTop, B crarus [19] ce u3y-
gapar marginally trapped nosbpxuunu B E] Karo ce BbBexkKia TreOMETPHYIHO OLPe/e/eH
OPUIPYKABAII pPerep, onpejieJeH 0T BEKTOPHOTO TOJIe HA Cpe/IHATa KPUBUHA W TJIABHU-

T€ HallpaBJIeHUd Ha IMOBbPXHUHATA. Honyqua € cucreMa OT MHBapUAHTHH beHKHHH ne

2Toit KaTo He e HaMepeH JOOLP IPEeBOJ Ha IMOHATHETO Ha OBATAPCKH €3UK, aBTOPDHT IPEeIIOYnTa Ja
o ynorpeOsBa HA AHIVIUACKH.



JoKazaHa (GpyHIaAMEHTAJHA TeopeMa 3a CHIIEeCTBYBaHe W €IWHCTBEHOCT, KOITO TIJIACH, de
Ta3" cuCcTeMa OT (DYHKITUHU OIpPejiesisd € THO3HATHO MOBbPXHUHATA C TOYHOCT JI0 JIBUKEHUE
B E{. Kato npuio:kenne Ha paspaboTeHaTa Teopus ¢ KOHCTPYyUpPaH eIuH Kiac marginally
trapped MOBBLPXHWHY, KOUTO ca 1-TTapaMeTpUIHU CUCTEMH OT MEePHIMAHU HA POTAIMOHHA
XUIEPIOBbPXHIHA ¢ BPEMENo00HA HIH ITPOCTPAHCTBEHOMOI00HA OC (HApEeIeHH CHOTBETHO
MepH/IHaHHH MOBbPXHUHN OT eJIUNTHYCH WM XUIePOOIHIeH THII) U ca HAMEDEHU TeXHUTEe

NHBApUAHTHHU (DYHKITHH.

Unedara 3a koncrpyupane Ha marginally trapped nosbpxmunu B Ef, Kouto ca l-mapa-
MeTPUYHU CHCTEMH OT MePHUIMaHW Ha POTAINMOHHA XUIEPHOBbPXHWHA € IPO/IbJIKeHa B
crarus |15]. Pasriejanu ca 2-MepHU IOBbPXHUHU, KOUTO €A l-IapaMeTpudHu CUCTEME OT
MEepH/IMaHI Ha POTAIMOHHA XHUIIEPHOBbPXHUHA ChC CBETJMHHOIOI00HA OC M Ca HapedYeHH
MepUINaHHU TOBbPXHUHU OT napabosnden tut. Hamepenn ca B eKCIIMIIUTEH BUJL BCUIKU

marginally trapped Mepujinanuu HOBbPXHUHU OT 11aPAOOJIMYEH THUIL.

B crarusg [16] ce uzyuasat marginally trapped nosbpxuunu B Ef, 3a kouto LaycosoTo
n300pazkeHue € MoTOYKOBO OT Tul 1, T.e. Jamnacuaibt AG Ha [aycoBoro m3obpazkenue
G ynosaersopsiBa ycaosuero AG = ¢(G + C), kbaero ¢ e Henynesa (QpyHKIUSA BbHPXY
nopbpxHuHaTa, a C' e KoHcTaHTeH 2-BeKTOp. Karo ce m3mosBa pa3paboTeHns mMOIXo 3a
n3ydasane Ha marginally trapped mopbpxHuHHTE Ype3 BbBeKJIaHe HA '€OMETPUUHO OIl-
peJieieH IpUAPYZKaBalll perep u CHcTeMara OT WHBapHaHTHH (DYHKIMH, nosrydena B [19],
e M3pa3eH JaljacuaHbT Ha [aycoBoTO m300pazkKeHue Upe3 Te3W WHBAPHAHTHU (DYHKIIHH.
Hamepenu ca nHeoOXojuMu U JIOCTATBHIHH YCJIOBHS, NPpH KOUTO eaHa marginally trapped
NOBbPXHUHA UMa ['aycoBo m300parkenue, KOeTo e MOTOYKOBO OT Tull 1. OCHOBHUSAT pe3yii-
TaT rach, de eaHa marginally trapped mopbpxuunaa 6e3 m3pogeHn TOUKH uMa [aycoBo
n300pakeHue, KOeTo € IMOTOYKOBO OT THII 1, TOraBa M CaMO TOraBa KOraTo IOBbPXHHHATA,
nMa TapaJjieTHO BEKTOPHO TOJIe HAa CpejHaTa KpUBHHA. 103U pe3y/rar, 3ae/HO ¢ KJACH-
dukanusra Ha marginally trapped nopbpxHunute ¢ 1apaJjie/lHO BEKTOPHO 110Jie Ha CPeJl-
Hara kpupuna, Hanpasera B [Chen, B.-Y., Van der Veken, J., Classification of marginally
trapped surfaces with parallel mean curvature vector in Lorenzian space forms, Houston
J. Math. 36 (2010), 421-449|, naBa wbsanHo onmcanue Ha Beudku marginally trapped mo-
BbPXHUHU 6€3 M3POJEHN TOYKH, 38 KOUTO ['aycoBOTO m300pazKeHHne e MOTOYKOBO OT THII
1. Marginally trapped moBbpXHHHHTE, KOUTO C€ CHCTOAT OT U3POJACHU TOYKH M 3a KOU-
to ['aycoBoTo n3o0pazkenue e noTroukoBo or tui 1, ca onucanu B |Turgay, N. C.; On the
marginally trapped surfaces in 4-dimensional space-times with finite type Gauss map, Gen.
Relativ. Grav. (2014) 46:1621].

B 1nceno- EBKIMI0BOTO TPOCTPACTBO ¢ HeyTpaana MeTpuka Ej anajor na marginally
trapped TOBBLPXHUHUTE ca T.HAD. KBa3U-MUHUMAJIHHN MOBLPXHUHH. ToBa ca Jlopenmosu

MOBBbPXHUHN, 32 KOUTO BEKTOP'HT HA CPeIHATA KPUBIHHA € H30TPOIEH (CBeTIMHHOIOI00EH )



BbB BCAKa TOUKa. B crarus [9] ce pasmiexgarT KBasu-MUHUMATIHU JIOPEHIIOBU MOBBHPX-
nnnn B Ej kaTo ce msciaensa LaycoBoro mMm m3o6pazkenne. OmECaHH ca BCHYKH KBAa3H-
MUHMMAJIHU MOBbPXHUHU C XapMOHUYHO ['aycoBO n3obparkenue, KaTo € JI0Ka3aHo, Ye BCs-
Ka TaKaBa MOBbPXHUHA € ILTOCKA MOBbLPXHUHA C MapaJseHo BEeKTOPHO IOJe Ha CpeIHaTa
kpuBuHa. HaMmepeHnu ca B eKCIIMIIUTEH BU/I BCUYKH ILIOCKH KBa3W-MHHUMAJIHU ITOBbPX-
HUHH, 33 KOUTO ['aycoBoTO M300pazkenue e noTo4koBo oT Tuil 1. JIokazaHo e, 4e HEIIOCKa,
KBa3U-MUHUMAJTHA TOBbPXHUHA C ILIOCKA HOPMAJTHA CBBHP3aHOCT nUMa ['aycoBo m300pazke-
HHUE IMOTOYKOBO OT THI 1, TOraBa M caMO TOraBa KOI'aToO MMa ITapaJieHO BEKTOPHO I10Jie Ha
CpeaHaTa KpHUBUHA. HOJIy‘{eHa € II'bJIHAQ KﬂaCI/I(bI/IKaHI/IH Ha KBa3N-MUHUMAJIHUTE ﬂopeH—
IOBU MOBbPXHUHU C HEILJIOCKA HOPMAaJIHA CBbP3aHoCT U ['aycoBo m300parkenue moToIKOBO
or Tum 1. /lajeH e B sBeH BHUJ IpUMep Ha KBa3U-MHHUMAJIHA HMOBbPXHUHA C HEILJIOCKA
HOpMAJIHA CBBP3aHOCT U ['aycoBO m300pazkeHne MOTOYKOBO OT THUM 1, KATO TOBA ChHINO €
npuMep Ha KBa3W-MUHUMAJIHA MOBbPXHUHA C HEMapaJeJIHO BEKTOPHO MOJIe HA CPeIHATA,
KPUBHHA. 3acayzKaBa Ja ce oTheexKH, ue JOKATO B IIPOCTpaHCcTBOTO Ha Munkoscku Ei
Bcska marginally trapped nosbpxauna, 3a kosato ['aycoBoro nzobpazkeHue e I0TO9KOBO OT
tun 1, ©Ma 1JI0CKa HOPMAaJIHA CBbP3aHOCT, B IICEBJI0- BKJIMI0BOTO IIPOCTPAHCTBO Eg‘ Cb-
IECTBYBAT KBa3U-MUHUMAJHHE MOBbPXHUHK C HEILTOCKA HOPMAJIHA CBbp3aHoCT u ['aycoBo

n300pakeHue MOTOYKOBO OT THII 1.

IlossprHuru om pomauyuorer mun

Borat n3tounuK Ha TpUMepn KaKTO HA MUHUMAJIHA U KBa3U-MIHUMAJHA MOBbPXHUHH,
TaKa U Ha JPYIH BaKHU KJIaCOBe MOBbPXHUHM, KATO HAllpUMep IJIOCKH HOBbPXHUHU, I10-
BbPXHUHHU C IJIOCKA HOPMaJiHA CBbP3aHOCT, ¢ MOCTOsHHA ['aycoBa KpUBHUHA, ¢ TOCTOSIHHA,

cpeJHa KpUBHUHA U JP, Ca POTAIMOHHUTE W OOOOIIEHUTE POTAIMOHHU TOBDPXHUHH.

B crarus [21] ce pasriexxgaT npocTpaHCTBEHOTIOMO0HH POTAIIMOHHU TIOBHPXHUHU OT
eJMITHYCH 1 XUIepOoIndeH THIT B 4-MepHOTO IpocTpancTso Ha Munkosckn E. Poramnu-
OHHA TIOBBPXHUHA OT XUMEPOOTMYeH THI € OpOUTaTa Ha TPOCTPAHCTBEHOMOI00HA KPUBA,
110/IJI02KeHa, Ha OPTOroHa Ha Tpancdopmanud B K}, KogTo 3ama3Ba I0TOYKOBO IIPOCTPAHC-
TBeHONO100Ha 2-MepHa paBHuHA. OpOUTaTa Ha TPOCTPAHCTBEHONOI00HA KPUBA MO/, JAefic-
TBHETO Ha OPTOTOHAJIHA TpaHchOpMAaIys, 3ama3Balia MOTOYKOBO BPEeMENoI00Ha 2-MepHa
paBHUHA, € POTAIMOHHA MOBBPXHUHA OT eIUNTHYeH Tun. HamepeHn ca BCUYIKE TPOCT-
PAHCTBEHONOA00HN POTAIMOHHY TOBBLPXHUHHU OT JIBATA TUMA, 33 KOUTO HPUCHEIUHEHOTO
BEKTODHO 110J1e Ha cpejiHa KpupuHa e HyJa (r.H. Chen-nopbpxuunn). Ouncanu ca u BCHIKH

porammonnn Chen-nopbpxanan B EBKIHI0BOTO mpocTpancTso K.

B crarum [13| u [8] ce u3ywasar JIopeHIOBH POTAIMOHHU IIOBBLPXHUHU B ICEBJIO-
Esknnaosoro npocrpanctso Ej. B 3aBmcummoct or Tuma ma poranmonnata oc B Ej ca

pasrieanu TpW TUma JIOpeHIoBH POTAIMOHHY MOBbLPXHUHHA C 2-MepHA OC - OT eJIUITHU-



veH, xunepbosnver u napabonundern tui. B [13| e monydena knacudukanusg Ha KBasu-
MHUHHMAJTHATE POTAIMOHHU IOBbPXHUHU OT TPUTe THIIA. PasriexkjaHusra ca MOTHBU-
panu or mopeauna or tpu crarum Ha S. Haesen u M. Ortega |Haesen, S., Ortega, M.,
Boost invariant marginally trapped surfaces in Minkowski 4-space, Classical Quantum
Gravity 24, no. 22 (2007), 5441-5452; Haesen, S., Ortega, M., Marginally trapped surfaces
i Minkowski J-space invariant under a rotational subgroup of the Lorentz group, Gen.
Relativity Gravitation 41, no. 8 (2009), 1819-1834; Haesen, S., Ortega, M., Screw invariant
marginally trapped surfaces in Minkowski 4-space, J. Math. Anal. Appl. 355, no. 2 (2009),
639-648|, B kouTo e majeHa Kiaacudukanys Ha marginally trapped poranuoHHN TOBBHP-
XHUHU B npocTpancTBoTo Ha Munkoscku Ef. B crarusa [8] e nagena xnacuduxamus na
JIopeHIoBUTE POTAIIMOHHU HOBbLPXHUHU OT €JTUNITUYCH, XUIEPOOJIUIeH U TapadOJmIeH TUII

¢ mocTosiHHA (HeHyJIeBa) cpeHa KPUBHHA.

OcBeH pOTAIMOHHUTE MOBbLPXHUHU C IBYMEpPHA 0C, B 4-MepHO EBK/IMI0BO MK MCEBIO-
EBKIHI0BO MPOCTPAHCTBO MOraT Ja Ce pasryiekKIaT U Taka HapedeHuTe 0000u,eHU poma-
yuoHHYy nossprrunu. OODODIIEHNTEe POTAIMOHHN MOBbPXHUHN B EBKJIMIOBOTO MPOCTPaH-
creo E* ca soeesenn or C. Moore |Moore C., Surfaces of rotation in a space of four
dimensions, Ann. of Math., 2nd Ser. 21 (1919), no. 2, 81-93|. Tedununusg or Tuna ua C.
Moore na mpocTpaHCcTBeHONOM00HN 0000IIEHN POTAIIMOHHN IOBbPXHUHH B ITPOCTPAHCTBO-
to na Munkosckn Ef e nazena B crarus [20]. Msyuasanero na mpocTpaHcTBeHONO00HN
0606IIeHn POTAMOHHN HOBLPXHUHN B K] poabmkasa B craTus [12], Kbaero ca HaMepeHHt
B IBeH BU/I BCHYKH MUHUMAJIHE 00DOOIEHN POTAIMOHHN MOBbpXHUHN. OMNCAHNA ca BCUIKI
IJIOCKU O0OOIIEeHN POTAIMOHHU TMOBBPXHUHU M OOOOIIEHUTE POTAIMOHHU MOBbLPXHUHU C

IIJTOCKa HOPpMaJIHa CBBbP3aHOCT.

[To amanorust ¢ 00OOIIEHNTE POTAIMOHHN NMOBBPXHUHHE B EBKJINIOBOTO MPOCTPAHCT-
8o E* u B upocrpancrsoro na Munkoscku Ei, B crarus [4] ca medunupann Jlopenio-
BI 0OOOIIEHN POTAIMOHHY MOBBPXHUHH OT €THNTHYEH W XHIepOOTHYeH THUIl B IICEBJIO-
Esksngosoro npocrpanctso Ej. JlokazaHo e, ue Besika 06061IeHa pOTAIHOHHA TOBHDPX-
HUHA OT esunTudeH win xunepbosnden Tun e Chen-nopbpxuuua (T.e. IPUCHEIUHEHOTO
BEKTODHO T0JIe HA CpeJiHA KPUBHHA € Hysa). HamepeHu ca B siBeH BHJ BCHYKH 0OOOIIEHH
POTAIMOHHH IOBbPXHUHM € IapaseHO HOpMIPAHO BeKTOPHO IIOJIe Ha Cpe/iHaTa KpUBUHA.
Omncann ca ome TpU MeOMETPHYHH KJIAca - KJaca HA MUHHMAJIHUTE ODOOIIEHN POTallH-
OHHU MOBBPXHUHH, KJTaca Ha 000OIIeHNTe POTAIIMOHHN HOBBLPXHUHH C IJTOCKA HOpMATHA

CBBbP3aHOCT, KAKTO U KJIaca Ha IIOCKUTE 00O0OIEHN POTAIMOHHU MOBbLPXHUHU.

IMossprrunu, aedrcawy 68PTY POMAUUOHHY TUNEPNLOBEPTHUHY (Mepuduan-

HU NOBBPTHUHU)

OcBen poranuoHHUTE U OOOOIIEHUTE POTAIMOHHHU IOBbPXHUHH, JPYT I'€OMETPUIHO
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KOHCTPYHpPaH KJIa¢ HOBBLPXHUHN B 4-MepHOTO EBKAHI0BO mpocTpancTso E? ca .1, Mepn-
JaHHu NOoBbpXHUHE, Aedunupanu B [22]. Te ca l-napaMeTpudHu CHCTEME OT MePUIHAHK
Ha POTAIMOHHA XUIePIOBbPXHUHA. B crarus [11| ce u3ygyaBar MepuanaHHu TOBbBPXHUHI
B E* kato Ha 6a3ara Ha BbBeIeHA HapaMeTPH3ANUS CIPAMO IJIABHATE JHHAU €A MO-
JIy9eHH HHBapHAHTHUTE UM (DYHKIHH 71, Yo, V1, V2, A, 14, 01, P2. Onncann ca jaBa KJaca
MepuauaHHU IMOB'bPXHUHU, 3aJa/JeHU C YCJIOBUA BbPXY TEXHUTEC MHBaAPUAHTU, a UMEHHO!:
MepuananauTe Chen-moBbpXHUHE, KOUTO Ce XapaKTepu3upar ¢ ycaosuero A = 0, u Me-
PUIMAHHUTE HOBbPXHUHU C IIapaJiesieH HOpMHUpaH BEKTOp Ha CpeJHaTa KPUBUHA, KOUTO

ce 3a7aBaT ¢ paBeHcTBara 31 = B = 0.

B crarus [14] ce pastiexigar mepuananun nosbpxuunu B EY) 3a xouro TaycosoTo
n300pakeHue e MoToukoBo orT Tull 1. /lokazano e, 4e eiHa MepuInaHHa HOBbPXHIHA UMa,
XapMOHUYHO [‘aycoBo m300parkeHue, ToraBa U caMoO TOTaBa KOTaTO € YacT OT paBHUHA. B
TPU TEOPEMHU € JIaJleHa II'bJiHa KJjacudukanmus Ha MepUJIMaHHUTE HOBbPXHUHU, 33 KOUTO

laycoBoTo m300pazkenue e MOTOYKOBO OT THUII 1.

B craruu [7] n [10] ce pasriexxaaT npocTpancTBeRONOA06HN nOBbPXHUEN B E] | KONTO
ca l-mapaMeTpuYHM CHCTEeMU OT MEDPHJMAHH HA POTAIMOHHA XHUIEPHOBbPXHUHA (Hapede-
HI MepuauaHHu nopbpxuunn). B E} uMa Tpu THIA POTAIMOHHE XUIEPIOBbLPXHHHH — C
BpeMenogo6Ha, ¢ MPOCTPAHCTBEHONOA00HA W ¢ W30TPOIHA 0C, KOUTO MOParKIAT ChOTBET-
HO MEPHIMAHHU MOBbPXHUHU OT €IUNTHYEH, Xxunepboanden n napaboanden tun. Crarus
[7] e mocBeTena Ha MepuMAHHUTE MOBBLPXHUHHU OT EJIUNTHYEH W XUNEPOOTUYEH THUIL. 3a
IPOM3BOJIHA MEPHINAHHA HOBbPXHUHA OT CIUITHYCH WU XUIepOOJIHYeH THI € HAMEePeH
reoMeTpUYHHMsI TPUJPYzKaBail perep (B cMucbhiaa Ha crarust [20]) w ca noxydenn nHBa-
puanTHuTe (GYHKUUU Y1, Yo, V1, V2, A, 4, (1, P2. Ha Gazara Ha HaMepeHnurTe MHBAPUAHTHU
dbyuknun e nonyuena KiracudpuKanyusg Ha CJCIHATE KJACOBE MEPUIMAHHU HOBbLPXHUHU OT
eJIMNTUYEH W XUIEePOOJIMYeH THI: ¢ MOCTOSHHA |aycoBa KPUBHUHA, C IOCTOSIHHA CPEIHA
kpuBuHa, Chen-nopbpXHUHUTE U HOBBPXHUHUTE C IAPAJIEJHO HOPMUPAHO BEKTOPHO 110JIE

Ha cpeJHaTa KPUBUHA.

B crarus [10] ce n3ygaBar MepuInanHu MOBbPXHUHN OT TapaboIMIeH THIT KaTo Ha Oa-
3aTa Ha BbBEJIEHUS I'€OMETPUYEH HPUJIPYZKABAIll Pelep ca HaMEePEeHU UHBAPUAHTHUTE MM
dyukmuu. Ilomyuena e knacudukanuga Ha MepUIUAHHUTE TOBbPXHUHU OT MapadOJIudeH
TUT OT CJEJHUTE KJIACOBe: C MOCTOsiHHA ['aycoBa KpPWBHWHA, C MOCTOSHHA CpeHA KPUBU-
Ha, Chen-nmoBbpXHUHUTE W TOBbPXHUHUTE C HAPaJeTHO HOPMHUPAHO BEKTOPHO IMOJE Ha,

cpenaHaTa KPUBUHA.

B cratus [5] ce uscieapa aycoBoro n3obpazkeHue HA MEPUIMAHHH MOBbDXHUHH OT
emuTHYeH W xunepbonnmden tun B E{. Hamepenn ca BCHUKH MepHIMaHHH TIOBBHDPXHU-
HI OT eJIUNTHYEH U XUIepOOJHYeH THI ¢ XapMOHHYHO ['aycoBo m3oOpazkenme. JlokaTto B

EBkmaoBoro npocrpancTso E! Begxka Mepumanna HOBBLPXHHHA ¢ XapMOHHIHO ['aycoBo
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n306pazkeHne e 4acT OT paBHHMHA, TO B HPOCTpaHCTBOTO Ha Munkoscku E] cbiiecTBy-
BAT MePH/IHAHHN MOBbDXHUHE (0T XUepOOIUIeH THIT), KOUTO HMAT XapMOHUIHO [aycoBo
n3obpazkenne n He ca paBuuHu. [losydena e mbjaHa kKjaacudukanms Ha MepPUIUAHHUTE
HOBbLPXHUHU OT €MUNTHYEH W XUMepOOJTUYeH THI, 3a KOUTO ['aycoBoro m3obpazkeHue e

IIOTOYKOBO OT THUII 1.

N nedTa 3a n3yvaBane Ha 1-mapaMeTpUIHUA CHCTEMHI OT MEPHUINAHN HA POTAIMOHHA XHU-
IIEPIIOBLPXHUHA € MPObJIZKeHa U B 4-MepHOTO NCeB10-EBKINI0BO IPOCTPAHCTBO ¢ HEYT-
pasiia Merpuka B cratun [1], [2] u [3]. B Ef chmectsyBat Tpu THITA POTAIMOHHE XUTIEPTIO-
BbPXHUHHU, & UMEHHO: ¢ BPEMenoA06Ha 0¢, ¢ IIPOCTPAHCTBEHOIIOI00HA OC U ¢ M30TPOILHA OC.
Bbpxy BCeKn OT Te3H TpU THIA XUIEPIOBbPXHUHE Ca KOHCTPYUPAHH JIOPEHIIOBH MOBbP-
XHHMHHU, KOUTO ca l-mapamerpuyanu (GpaMuanu OT MEpUIMaHu Ha ChOTBETHATA POTAIIMOHHA

XUINEPHOBbLPXHUHA U Ca HapeueHH MepHIMaHHu HOBLPXHUHA B Ej.

B crarus [1] ca onvcann BCMIKH MUHUMAJIHE MEPUANAHHNA TOBLPXHUHU (C HYJIEB BEK-
TOP Ha CPeJIHATA KPUBHHA) U € JIOKA3aHO, Y€ Te JiezKaT B XUIIePPABHUHE Ha 3. [otyuena
e kiacuduKaImsa Ha KBa3u-MAIHUMATHATE MEPUHAHHE TOBbPXHUHU (C H30TPOIEH BEKTOD
Ha CpeJiHATa KPUBWHA) ¥ HA MepHIMaHHWTE TIOBbPXHUHN C HEHYJIEBA MOCTOSTHHA CPeJIHA

KPUBHHA.

B crarus [2| ca pasriegann MepuauaHHU MOBbPXHUHE, JI€KAM BbPXY POTAIMOHHU
XUIIEPIOBbPXHUHU C BpeMenoiobHa ujiu npocrpancrsenono/iobua oc. Ilosyuena e kia-
cuduKalugd Ha MEpUIMaHHUTE MOBbLPXHUHU C IapaJjejieH BeKTOpP Ha Cpe/iHaTa KPHUBUHA,
KaKTO U HAa MEPUJIMAHHUTE TTOBbPXHUHY C ITapaJejieH HOpMUAPAH BEKTOD Ha CPeJIHATa KPH-
BuHa. /lokazaHo e, 4ye BCsiKa MepH/MAaHHA [MOBbPXHUHA C lapaJie/ieH BEKTODP Ha CpeJ/iHaTa,
KPUBMHA HMa HOCTOAHHA CpeJHa KPUBMHA W JIexKH B XulleppabHuHa Ha Ej. B knaca Ha
MepuIiaHHuTe TTORLPXHUHN ca HaMepeHn TipuMepn Ha Jlopennosu nopbpxuunn B Ej, Ko-
WTO UMAT LIapaJiejleH HOPMUPAH BEKTOP Ha Cpe/lHaTa KpUBUHA, HO HE U llapaJiejleH BEKTOP

Ha cpeJHaTa KPUBUHA.

B crarus [3| ca pasriegann MepujinaHHU TOBBPXHUHH, JIEXKAIIU BHPXY POTAIMOHHA
XUIMEPIOBBPXHUHA ¢ U30TPOIHA OC, KATO € JIOKA3aHO, Ye BCUUYKNA TAKNBA MOBbPXHUHU UMAT
ILJIOCKa, HOpMaJiHa cBbp3aHoct. Jlajgena e kinacudukaiys Ha MEPUIMAHHATE TOBbPXHUHH
¢ nocrosinHa [aycoBa KpumBHHaA, HA MEePUIMAHHUTE NMOBbPXHUHU C MapaJjieieH BEKTOP Ha
cpejlHaTa KPUBUHA, KAKTO U HA MEPUAUAHHUTE NTOBbPXHUHU C lapaJiejleH HOPMUPAH BeK-

TOp Ha Cpe/iHaTa KpUBHUHA.

25 ampuat 2018 . [Momuce: ..o,
/B. Munymesa,/



