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MozkeT Ji cTabuian3aTop ObITh BOCbMUMePHbIM?!

Begomanka B.K.2

B pabote obcyxmaerca cieaytomuit Bonpoc. Kakue 3Hauennsa MOKeT IPUHUMATH pa3Mep-
HOCTb CTaOMIN3ATOPA TOYKHU B aarebpe JIu nHGUHUTE3NMATBLHBIX TOJOMODP(HBIX CUMMET-
puit TPOM3BOJIHLHOTO POCTKA BEIIECTBEHHO AHAJUTUIECKON THUIEPITOBEPXHOCTUA TPOCTPAH-
crBa C2? JIa oTBeTa Ha STOT BOIPOC OCHOBHYIO TPYAHOCTD IIPEICTABIISIOT POCTKH 6eCKO-
Heunoro tuta o Kony, cepudeckre B TOUKe 00Iero moyiokenus. [[oHOCTBIO pa3odbpan
npuMep runepriosepxrocteii Bua I'(r) = {v = ur(|z|?)}. Pasmeproctr anre6pn Ju n
ee cTabUIM3ATOPA [IPKU ITOM MOI'YT IPUHUMATH caejytorine 3uadenus (5,5), (4,2), (3,3) u
(2,2). Bee gernipe Kjacca OMUCAHBI SBHO, TIEPBBIE TPU 3a/IaHbI 9JIEMEHTAPHBIME (DYHKITHSI-
MU, B ONMCAHUK STUX KJACCOB yUaCTBYeT panuonabhas pyaknusa @y, (t) = tg(n arctg(t)),
AHAJOTUYHAS 3HAMEHUTOMY MHOrowIeHy eboiriesa.

1 Bsenenmne

Ecmm I'e — abcomorno npon3BoJibHBIH POCTOK BEIIECTBEHHO aHAJUTHYEeCKOH THIepHOBEPXHO-
cru I' gBymepuoro kommiekcuoro npocrpanctea C? ¢ kooppunaravu (z,w = u + iv) B TOUKe
§, aautI'c — aarebpa JIu pocTKOB BEKTOPHBIX 1OJIell B TOUKe §, IIOPOKIAIOMIUX [0JOMOP(MHbIE
npebpasoBanud ['¢, To uMeeT MecTo IpocTad ajbrepHaTHBa. JIubo pasmepnocTs autI's pasna
OECKOHEYHOCTH W TPU ITOM POCTOK OUTOJOMODPGHO IKBUBAJIEHTEH POCTKY BEIIECTBEHHOM
runepmiockoctn {v = 0}, aubo 3Ta pasMepHOCTh He MPEBOCXOIUT BOCBMHU, IIPHYEM DABEH-
CTBO O3HA4YaeT, 9TO B TOYKaAX JIeBU-HEBBIPOKJIECHHOCTH THUIIEPIOBEPXHOCTH ' chepuuna, T.e.
JIOKAJIbHO 9KBUBATEHTHA POCTKY cdepbl S = {|z|? 4 |w?| = 1}. /loka3arebcTBO OY€HD IIPOCTO.
Ecam pocToK — 3TO POCTOK TUIIEPIOBEPXHOCTH, JIeBH-BBIPOXK/IEHHOM BO BCEX CBOMX TOYKAX,
TO TAaKOH POCTOK, KAK U3BECTHO, SKBUBAJIEHTEH POCTKY I'MIEPILIOCKOCTH. Ecan e 3T0 He Tak,
TO, pacCMOTpes J100ble AeBdaTh nodeit u3 aut I'c B Touke JleBn-nesbipoxiennoctu, Mbl yOezxK-
JlaeMCsi, 9TO OHU JIMHEHHO 3aBUCHUMBI. JTO Caeayer u3 Jito0oi Bepcuu JIeBU-HEBBIPOK IEHHOM
Teopuu BILIOTH 10 paborsl [Tyankape 1907-ro roxa ([1], [2]). Orryna ke, mpu HaTmIHun BoChMI
JINHEHO He3aBUCUMBIX TOJIel, caemayeT chepuarocTh. B anarebpe JIn nHbUHITE3NMATBHBIX aB-
toMopdusmos aut I'e uMmeercd cradbunusarop - nogaaredbpa Jlu aute I'e, cocTodmas u3 pocTkos
noJieit, 0OPAIAIONIUXCsT B HOJIb B TOYKE £. DTO MOJIs, MOPOKIAIONINE TPeoOPa30BaHUsl, OCTAB-
Jstionnve € Ha Mmecte. Vltak, Mbl 3HAaeM, 9TO sl JTIOOOTO HE IMJIOCKOTO, T.e. He SKBHBAJIEHTHOTO
I'IIEePIVIOCKOCTH, POCTKa Pa3MepHOCThL 1oJiHOi ajaredpn JIn autI's me mpesBocxoiuT BOChbMH,
npuvdeM BOCbMEPKa MOXKET Pealm30BAaThCA TOJIBKO JJIS THIIEPHOBEPXHOCTeH, chepruiecKux B
Toukax JleBu-HeBbIpoKAeHHOCTH. [Ipn 3TOM chepa oqHOPOIHA U PA3MEPHOCTH CTAOMIN3ATOPA
TOYKHU PABHA IATH.

IPabora BbITIOIHEHA TIpH MO IepKKe 110 TpanTtam PO®U Ne 11-01-00495-a n Ne 11-01-12033-0du-M-2011.
?Bemomanka Basrepuit Koncrantumnosn, vkb@strogino.ru, mpodeccop xadeaps! Teopun GyHKIHI I GyHK-
[IMOHAJILHOTO aHaJIN3a, Mexanuko-maremarudeckuit pakyabrer MI'Y um. M.B. Jlomonocosa.
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Paznen 2. Teopus dbyukIimit u GyHKINOHAIBHBIN AHAIN3

A uwmo mooicro ckazamo o pazmeprocmu cmabuauzamopa aute I'e daa pocmka npouseonn-
HOT He NAOCKOT 2UNepnoseprrocmu?

Koneuno, M0KHO cpa3y cKa3arb, 4TO 3Ta Pa3MEPHOCTH HE HPEBOCXOJUT BOCHBMHU, T.K. TO
nojaarebpa moJinoit anredpor Jlu aBromopduszmon. Ho mpu 3ToMm, mo-BHAMMOMY, POCTKOB CO
crabumszaropamMu pasMmepHocteit 6, 7 M 8 HUKTO HUKOTIA HE BUJIEI.

B coorBercrBum ¢ paGoroit Uepna u Mozepa ([2|) sokanbHOe ypaBHeHHe BeIecTBEHHOI
[UIIEPIOBEPXHOCTH B TOUYKE JIeBH-HEBBIPOXKICHHOCTH MOYKHO 3aIUCATh B BUJIE

v=|z]* +2Re(hz*Z?) + ...,

rJe MHOTOTOYHE OOO3HAYAET WIEHbI CTeNeHH CeMb W BhIIe MO TepeMeHHbIM (z, Z,u). Ecin
h = 0, To HaYaJ10 KOOPJIMHAT HA3bIBAETCHA OMOUINIECKON TOUKON I'UIIepIOBEePXHOCTH. B Toit Ke
paboTe OBLIO MOKA3AHO, YTO €CJIM THIEPIOBEPXHOCTD OMOMINYHA KAXKIOW TOUKE OKPECTHOCTH,
TO OHa cdepuyHa (IKBUBAJEHTHA POCTKY cepbl). Takum o6pa3oM, ecjid MHIEePIOBEPXHOCTD
HechepuyHa B CBOUX .JI€BU-HEBBIPOXKIEHHBIX TOYKAX, TO MHOYKECTBO €€ HEOMOMJIMYEeCKUX TO-
9eK — OTKPBITOE MJIOTHOE MHOXKECTBO (JOMOMHeHHEe K COOCTBEHHOMY BEIECTBEHHO aHAJINTHYIe-
CKOMY TIOJMHOXKecTBY). Ecin Touka HeOMOUINYIHA, TO JOMNOJHUTEIbHBIE DACCMOTPEHUS KOM-
HOHEHT OTOOpaKeHus, IPUBA3aHHbIE K MJJIIIEMy HEHYJIeBOMY WiIeHY YpPaBHEHHUd, T.€. K 4ICHY
2 Re(hz*z?) m03BOMAIOT YTBEPKIaTh, YTO HMeeTcd He 6oJee ABYX TOJOMOP(HBIX CHMMeTpHii
(BKJIIOYAsS TOXKJICCTBEHHOE OTOODAYKEHHE) I'MIEPHOBEPXHOCTH, COXPAHSIONIUX HOJIb HA MECTe
(4]). B wacTrOCTH, pazMepHOCTD cTabHIn3aTOpa paBHA HYA10. TeM cambIM JIsi THIIEPIOBEPX-
HOCTH, HeC(DePUIHOIT B TOUKE ODIIETO MOJI0YKEHN ST, OIIEHKA PA3MEPHOCTH MOJTHON TPYTIIH Ma1aeT
J10 Tpex. Ecin y Takoi# THIIepHnoBepXHOCTH JIEHCTBUTE/IHLHO UMeeTcs TpexMepHas aJjreopa .Jlu,
TO B TOYKe OOIEro MOJOXKEHNs, 8 UMEHHO, TaM, TJie TP OA3MCHBIX I10JId JIMHEHHO He3aBUCHMBI,
HOBEPXHOCTD SIBJISETCS JIOKAJIBHO OJHOPOJAHOM M, T€M CaMbIM, HOMA/AeT B U3BECTHBINA CIHCOK
d.Kaprana ([3]). Urak, eme pa3.

Ecau pocmox 2unepnosepxrrocmu umeem cmabusudamop pasmeprocmu nams ual boaee,
mo Aubo pocmox cepuuen (8 HeBUPOHCOCHHOM CAYUaGE), AUOO NPEICTNABAAIOUAA €20 2Unep-
NOBEPTHOCND CHEPUUHA 8 MOYKAL HEGBLPONHCOEHHOCTNAL.

Dta hopMyJIHPOBKa OYeHb IOXOXKa Ha YTBEpKJIeHHE O MmojHoit aiarebpe JIu. OgHako ectb
ornmare. Mbl Tak ¥ He Y3HAJIN O HEBO3MOYKHOCTH (MM BO3MOXKHOCTH) PEATH3AIHA PA3MEDPHO-
creit crabunn3aropa 6, 7 u 8. B wacTHOCTH, OcTaIcsd OTKPBITBIM TaKoit Borpoc. BepHo Jtu, 4T0
5-MepHBII CTaOHIN3aTOP €CTh TOABKO y chepbl? OTBET HA 3TOT, BTOPOi, BONPOC OyAeT oIy YeH
ke, Vim mazke Tak: BEPHO JIM, YTO €CJIM MOJIHAs aaredpa 8-MepHa, TO POCTOK chepudeH?

[TycTsb, masiee, POCTOK THNEPIOBEPXHOCTH MMEET KOHEedHbI Tull 1m0 KoHy. DTO 03HAdaer,
9TO OHA HE COJEPXKUT OJJHOMEPHONH KOMILICKCHOW KPHBOW, MPOXOJAINEd 4Yepe3 MEeHTP POCTKA.
YpaBHEeHHE THIIEPIOBEPXHOCTH KOHEYHOrO THUIIA MOYKHO 3aIllMCATh B BU/IE

I'={v=2>2,(z2)+...},

rae O, — HeHyJIeBOIl OJTHOPOIHBIN MHOTOUIEH OT (2, Z cTeneHn m > 2 6e3 rapMOHIIECKON KOM-
nonenThl 2 Re(pz™) (3Ty KOMIIOHEHTY BCerjia MOXKHO yOpaTh MPOCTOl 3aMeHO# ), a MHOTOTOYHEe
ob03HaYaeT WiIeHbl Beca BhIe, yeM m. [Ipu 3ToM mpu mojacdere Beca MOHOMA IepeMEHHBIE Z
u Z wiayr ¢ Becom 1, a u — ¢ Becom m. Ormernm, 910 ecjim m = 2, TO pedb ujger o Jlesu-
HEBBIPOXKJACHHON TMIEPIOBEPXHOCTH, IIOITOMY HHTEPeC IIPEeACTABILI0T BbIPOXKACHHBLIC I'UIep-
noBepxHOCTH ¢ m > 2. OaHaKO, HECMOTPS Ha BBIPOXKIEHHOCTH, K TAKOMY POCTKY TMpPUMEHNMa
cTaHIapTHasd TeXHUKA MOJIETbHBIX OBEPXHOCTE!, T/le B KadecTBe MO/IeTbHOU HCIOIb3YeTCd TH-
nepriosepxaOCTh () = {v = ®,,,(2, 2)}. B pesynbrare Mpl mostydaem, aro crabuamsarop aute [
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MMEeT eCTeCTBEHHOE TOYHOE IPEJICTABICHHEe B CTAOUIN3aTOpe HAYATIA KOODIAMHAT MOIETHHOI
noBepxHOCTH auty(Q)g. Takum 00pa3zomM BOMPOC O BO3ZMOXKHBIX PA3MEPHOCTAX CTAOUIN3ATOPA
CBOJIUTCS K BOIPOCY O BBIYUCJIEHUH aareOphl auty (Qp. DTO HECJTIOKHOE BHIYUCIEHHE OBLIO MPO-
negano B 1996-M rofy B cryaemdeckoit Kypcosoit pabore A.Epmmosoii ([5]). Borauciaenue mo-
Ka3bIBAET, YTO CTAGHIN3ATOD JIeBU-BBIPOXKICHHOTO POCTKA KOHEYHOTO THUIIA HE MOXKET OBITH
Gosbie Tpex. MakcuMyM, T.e. TPOHKA, JOCTUTAeTCs Ha TUMEPHOBEPXHOCTAX BHIA

Sm = {v=2]""}.

DTOT pe3ysabTar coaep:kuTces Takxke B pabore M.Kommapa 2005-ro roxa ([6]). rak, pocrkn,
KOTOPBIE HE OXBAaYeHBI IPUBEIEHHBIM BBIIIE IPOCTHIM PACCYKIEHIEM — 3TO POCTKH OECKOHEeU-
HOIO THIIA, IPUYEM TaKHe, 9TO HPEeICTABJIAIONINE UX THIEePHOBEPXHOCTH CEepHYHBl B CBOHX
JleBU-HEBBIPOXK IEHHBIX TOUKAX. OTMETHM, 9TO OTMEUYEHHbIE BBIIIE IKCTPpEeMAaIbHBIe I KOHeU-
HOT'O THIIA TUIIEPIIOBEPXHOCTH Sy, TakzKe chepHIHbl BHE BelecTBeHHOi npsmMoit {z = 0,v = 0},
Ha KOTOPOil BhIpOXKgaercsa ¢opma Jlesu. DTo ciaeayer w3 Toro, 4ro S, — 310 006pa3 chepu-
9ecKOll MUmepnoBepxXHOCTH S7 npu otobpazxenun (2 — 2™, w — w). Bue upamoit {z = 0}
oTobpazKeHHe JTOKAJIbHO 0OPATHMO.

2 ABromopdusMbl runepnoBepxHoctTu puja v = ur(|z|?).

YpaBHeH#He pocTKa GECKOHETHOTO TUITA MOXKHO 3aICaTh B BUme v = ukF'(z, Z,u). B aToMm mynkTe
JIAeTCH MOJHOe ONuucanue crpoenus ajaredpol Jlu nHGUHUTE3UMAJIBHBIX TOJIOMOP@HBIX aBTO-
MOP(MU3MOB THIIEPIIOBEPXHOCTE HECKOHETHOTO THIIA CJIeAYONETO CIeIaIbHOIO BAIA, & MMEH-
HO

L(r) = {v=ur(]z[*)} (1)

Jliobas Takas rurneproBEepPXHOCTH UMEET B CBOEM CTAOMIN3aTOpEe JBA TOJISA

0 0
X1 =2Re izg- ] m Xy =2Re wo -] (2)

KOTOPBIM COOTBETCTBYIOT JIBE OJHONAPAMETPHYECKUE TOArDYIITIbI:
(z—=e"z, w—w) 1 (z—2z w—tw).

DT KOMMYTHUPYIOIIHE M0 00pa3yor mojaarebpy B autg ['(r)y. Hama menb BBISICHUTD, 115t
KaKHX BEIIECTBEHHO aHaJuTH4YecKuX QyHKuii 7(t) runepnoBepxaoctsb ['(r) gomyckaer kakue
Jin0O ere 1moJjist, KpoMe 3TUX JBYX.

['MIeprnoBepxXHOCTh SKBUBAJIEHTHA THIEPIVIOCKOCTH B TOM M TOJIBKO TOM CJydae, KOTIa
r = const. B atom ciyuae asirebpa JIu 6eckoneunomepha. [IpoBepKy HEBBIPOKJIEHHOCTH BHE
upamoii w = 0 ya06HO TPOBOJANTH CJIEAYIONIMM 00pa30M. 3aluIlneM HaIle ypABHEHUE B BUJIC

ImInw = arctg <2> = arctg(r(|z|*)),
u

Torjla Tocae 3aMeHbl (2 — z, w — Inw) ypasmenue npunumaer sug v = arctg(r(|z|?) =
#(|z|?). Ha sror npuem, B cBoe Bpems, jioGe3no obpatusi moe suumanue A.B.JTo6oxna. TTocne
4ero HeTPY/IHO I0Ka3aTh, YTO OUpeesuTelb Jlepu, mocie 3aMenbl |z|? = t, okasbiBaeTcs 1Ipo-
nopruoHasieH Beipaykenuio t¢”(t) + ¢'(t). [lpupaBuuBas ero K HyJIIO W perrast MOy IUBIIEECs
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Paznen 2. Teopus dbyukIimit u GyHKINOHAIBHBIN AHAIN3

muddepennuanibHoe ypaBHeHHe, Mbl BUAUM, UTO HEOCOOBIMU B HYJIE DEIeHHSIMHU SIBJISTIOTCS
TOJIBKO MOCTOSIHHBIE, & 9TO O3HAYAET HOCTOSHCTBO U (yuKImn (1) = tg(p(t)).

Bynem nanee npemnosararh, 910 r(t) He mOCTOSHHA. MOXKHO TAKXKE MPEIINOJIAraTh, 9TO
r(0) = 0. [deficrBurensno, ypasuerue v = u(rg + r(|z|?)) samumem kax Im((1 — irg)w) =
ur(]z]?). Torga mocae 3amensl w — (1 — irg)w ypaBHEHHE IPUHUMACT BHT

r(12*)

1 + |7"0’2 + TOT(‘ZP)'

v=ui(|z|*) = u

[Tpu srom ecsiu 7(t) = rst® + ..., TO pa3jioxKeHue 7 UMeET BU/
_ r
7(t) -

= 54 ...
T+l

[Tpemosnoxkum cHadasna, dro 7(t) umeer npu t = 0 HOJIb MEPBOTO TOPSIJIKA, TOTJA IIOCJIE
3amensl z — +/|r(0)|z dbyuknug npuanmaer Bux r(t) = ot + ..., tae 0 = £1. Oxnako 6yer
y00Hee CYUTATh, YTO YPABHEHUE MMIEPIOBEPXHOCTH 3alMCAHO B BUJIE

L(r) = {v = ur(ol2]))}, (3)

a dyukuug r(t) umeer BUJ
r r
r(t) :t+2—2,t2+3—?;t3+...,

T.e. r'(0) = 1. VesoBue, 9ro mose

2 Re (f(z,w)% + g(z,w)%)

npuHa/iexKuT aut [y, T.e. ycjioBue KacaHus MoJd THIEPIOBEPXHOCTH BBITISIUT TaK:

L= (i+7r(c]z*)g(z,w) + (=i + T(a]z_]Q)g(Z, w)+ (4)
207" (0| 2| )u(Zf (2, w) + 2 f(Z,w))
mpu w = u(l +ir(c|z|?)).

HerpynHo y6enuthes, aro g(0,0) = 0. Tloacrasiss B (4) 3Havenne Z = 0 u BBOJA 0603HATCHUSI
f(0,u) = a(u), g(0,u) = ub(u), moaysaem

9(z,w) = wb(w) + 2icwa(w)z,

npudeM Im b(u) = 0. O6o3nauas f1(0,u) = c(u), iuddepentupyst (4) M0 Z 1 ONATH MOJCTBIIS
z = 0 nosygaeMm
f(z,w) = a(w) + c(w)z + o(2iwad' (w) — rea(w))2>.

Papencrso nysmo xkosddunuenros (4) npu |z|> u |z|* no3BosIgeT 3aK1I0UUTE, YTO

c(w) = wb’Q(w) + irQbiw) +1C.

BemectBennyto koucranTy C' MOXKHO B JIaJbHEHINIEM MOJIOKWTH PABHOI HYJII0, T.K. €if, pu
paBeHCTBe HYJIIO a 1 b, cooTBeTcTBYeT MoJie X{. Ternepnb caejiaeM JiBa 3aMevdaHus.

ITepsoe. Iloacrapisis B (4) moJaydeHHble HAMHU BbIpazKeHUs i f U ¢, 3aMeTHM, 9TO B
pazioxkenun (4) 1o GucTeneHsiM MOHOMOB 22" OTJIMYHBI OT HYJIsl JIMITh [JIABHAS JHATOHAID,
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T.e. MOHOMBI OucTeneneit (m,m), u nobounsie auaronann (m,m + 1) u(m + 1, m). Ilpu srom
[JIABHAS JUATOHAJIb 3aBUCUT TOJBKO OT (pyHKINHU b, 8 mOOOIHBIE — TOJBKO OT (DYHKIUH G. ITO
O3HAYAET, YTO YCJIOBUS HA @ U b HE3ABHCHMBI.

Bropoe. Hamuune y runeprosepxsoctu aproMopdusMa w — tw, ¢ J0OBIM BeIeCTBEHHBIM
t, IpuBOAUT K ToMy, uTo ecan a(w) = Y. a;w’ wma b(w) = > bjw’! — pemennsi ypaBHeHUsT
(4), To Kaxk/0€ caaraemMoe TUX CyMM — TOxke. Takum 00pasoMm 3ajada CBOIUTCS K ITOUCKY
a-pemennit Buga (a(w) = Aw™,b = 0) u b-pemtennit (a = 0,b(w) = Bw™).

Nmem cunavana b-pertenus. [lockoyibky B — HenyJsieBas BeNECTBEHHAA KOHCTAHTA, TO MOZK-
HO T0JIOZKUTh B = 1. CooTBeTCTBYIOIIEe TTOJIe UMeeT BU/T

2 ' 0 0
Xy(ra,n) = 2Re (#zw”% + w”H%) .

THonoxkum

R=1+ir(]z*), ¢ =argR=arctgr, Torma |R]>=1+7% 1r=tg¢.

+

Tenepn yciaosue (4) nocse jetenus Ha ™ npuHuMaeT B

_ 2 )
Re (z’RR”“ + zr'(a|z12)ayz|2%m) =0

[Tocsie 3aMenbl 0|2|? Ha HE3aBUCHMYIO BEIECTBEHHYIO HepPeMeHHYIO ¢ II0/TyYaeM

’

(1+ (1)) sin(ng(t)) = ' (£)t(n cos(no(t)) — o sin(ne(1)). (5)
IIpu n = 0 ycaosue (5) mcdesaer, HO HOJIYUAIOIIEECs HOJIe — ITO KOMOHHAIINS JIBYX MO BH/Ia
(2), mosTomy masee mosaraeM, 9to n > 0. Temepnb (5) MOXKHO 3amHCATH TaK

' (t)t 1

= (6)

(14+7r(t)?) n— 2 ctg(narctgt)

BameTuM 371ech, 4TO (bUTYPHUPYIOIIee B MPaBoil 4acT BhIpazKeHue tg(n arctgt) — 9To parmo-
HaJIbHaAd beHKLH/IH CTelneHu n, CBd3aHHad CO 3HAaMCHHUTBIM MHOI'O1JICHOM qe6bH_HeBa.
Pasnoxkenue npasoit qactu (6) umeer Bu

+9r§+27“3—4+4n2t3+”'

t + rot?
"2 12

JleBast yacth (6) OT n HE 3aBUCHUT, OITOMY MOHOTOHHASI 3aBUCUMOCTH KO3(DDUIMEHTA TPU
{3 B IpaBoOil 9acTH OT N O3HauaeT, 9To oaHa dyHKuua 7 (t) He MOKeT OHITH permenueM (6) mpu
Pa3HbIX IMOJIOZKUTEJIbHBIX T1.

Y106bl permuTh ypaBHeHue (6), HY?KHO ero pacCMOTPETh KakK ypaBHeHue Ha GyHKIuo @(t),
3aIMCATh B BUJIC

r dt
(netg(ng) - =) do ==
2 t
W IPOWHTErPUPOBATE. Y YUTHIBast, 9TO ¢(t) = t + o(t), moaydaeM HesSBHOE ypaBHEHHE, Opeie-

asiotee GbyHknuio ¢(1):

sin(neo(t)) = nt exp (%qﬁ(t)) . (7)
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Wrak, pisg aoboro n = 1,2,3,... u a1g g0boro 1, € R cylmecTByeT eIuHCTBEHHOE PeIlleHHe
(7), kKoropoe Mbl 06o3HAYUM T = T3(t; 79, 1). [lpu sTOM paszmnoxkenne pentennst r(t) = tg(o(t))
nMeer Hy)KHbeI HaM BH]

r(t):t—i—r—;tz—l—...

Ecoa ry(t;m9,n) = 13(t; 72, 1), TO, O4EBUIHO, To = T'y U, KaK ObLIO [IOKA3AHO BBILIE, 7L = N.

Tenepsb nepeiiziem K moucky a-pentennii, r.e. a(w) = Aw™, A € C, b(w) = 0. m coorser-
CTBYIOT HOJIs BUJA

w

2Re ((Awm + Aw™(2im — rz)f)aﬁ 4 2¢Azwm+lai) |
z

[Tpu sTOM BBIpazKeHue L, Kak psal 1o (2, Z), COAEPKUT JIUIIb B TTODOYHBIE JTHATOHAIH, BEPX-

HIOI0 — wieHbl Oucreneneit (m, m + 1) u nmkHIO© — WieHsl 6ucreneneit (m + 1, m). [Ipupas-

HUBaeM BEPXHIOI JUArOHAIbL K HYJI0, AeauM Ha 2Au™1Z, samensem o|z|* ma ¢, momygaem

—r () R()™ + (g + 2im)r' (OtR()™ + |R(t)[*R(t) = 0,

9TO HOCAe OTIAeJeHHd BEIIeCTBEHHO W MHHUMOM 9aCTH IAeT

1+ r(t)?
— = cos(2mae(t)) — rot (8)
sin(2ma(t)) = 2mt. (9)
Ecau m = 0, To (9) ucyesaer, a (8) gaer ypaBHeHue, U3 KOTOPOro st 1o # 0 mosydaem
1
¢(t) = ——In(1 — rat), (10)
T2
a g ro =0
o) = . (1)
ITycts Tenepp m = 1,2, 3, ..., Torma u3 (9) noayvaem
1
o(t) = . arcsin(2mt), (12)

1 ypasuenue (8) NpuHIMaET BH

(13)

1 1
Vv 1—(2mt)? - V1= (2mt)?2 —rot’

KOTOPOEe BBITIOJIHAETCST TOT/Ia U TOJBKO TOTA, Koraa oy = 0.
Urak, upu m > 0 cucrema (8), (9) umeer peurenue T0abK0 Upy ycsuosuu ro = 0, u 910

r=ra(t,m) = tg (% arcsin(?mt)) . (14)

CoBnajieHust pemeHnii Ipu PA3HBIX 17, OYEBHIHO, HEBO3MOZKHBL.
PaceMoTpuM Ternephb BOMPOC O BO3MOXKHOCTH COBIAJIeHUs a-perenuil u b-pemenuii. [lycrs
ro = 0, Torma coornomenne (7) MOXKHO PEIIUTH OTHOCHTENBHO ¢(1) U HOIYydnuTh

6(t) = % arcsin(nt).
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YTO MPU N = 2m B TOYHOCTU COBIAJIAET ¢ a-pemntenueM. MTax,

ra(t,m) = ry(t,2m, 0) = tg (ﬁ arcsin<2mt>) - (15)

Ilyctn, mamee, ro # 0 u a-pemienue ¢(t) =
YIOBJIETBOPSACT yPABHEHUIO

—L1In(1 — ryt) aBagerca b-pemenneM, T.e.
T2

1
nctg(ng(t)) — 3

Ho mpupaBHMBasg B 3TOM COOTHONICHHH KO3(bMHUIMEHTH MpHU 12, MOIyYaeM pPABEHCTBO T3 =
(3r3+ %2), KOTOPOE HEBO3MOXKHO 1pu 1y # 0. [Tocsienss BO3MOKHOCTD — 3TO a-PeNIeHue Ipu
m=0mwury=0, re. ¢(t) =t. Ho sra dbyukus He yaoBierBopser ypasaeruio (16).

Ecyim nmeercs 6urosomopdroe orobpazkKenne pocTKa OJHON THIEPHOBEPXHOCTH BUJAA U =
ur(o|z|?), tae r'(0) = 1, Ha APYIYI0 TAKyl0 IHIEPIOBEPXHOCTb, OCTaB/IAIONee Hadal0 KOOp-
JIMHAT Ha MeCTe, TO, KaK 3TO CJIeAyeT U3 aHaJd3a MJIAIIINIX KOMIOHEHT BOZHMKAIONIEIO MPH
9TOM COOTHOIIEHUs, HAOOD (0,72, T3) MHBAPHAHTEH. A 3TOrO JOCTATOYHO, UTOOBI PA3IUIATH
BCE T'UIIEPIIOBEPXHOCTH, UMEIOINEe HEe MeHee, YeM TPexXMepHyIo ajiredpy asromopdusmos. T.e.
IUTIIEPIIOBEPXHOCTH MOTYT OBITh 3KBHBAJICHTHLI TOJIHKO B CJydae, €CJU OHU TIONaJd B OJUH
KJIACC 10 Pa3MEPHOCTH ajreOpbl JIu u uMeT coBlajaomuil Habop 3HAYEHHH ONpe e IAIOIINX
IIapaMeTpoB.

¢'(t)t = (16)

PacemorpuMm Teneph onpenpesnsdonie OYHKIUNA , UMetonue npu ¢ = 0 HyJIb KPaTHOCTH S,
OoJibllIeil, YeM ejuHuna. Takyio IuiIeploBepXHOCTDb JIOKAJIbHO MOYXKHO 33/aTh ypPaBHEHUEM

v =ur(|z]*) = u(ot® +re (t°) +...).
[Tonacranoska B (4) 3nadenust Z = 0 ¢ yaerom toro, uro ¢(0,0) = 0, naer
g(z,w) = b(w)w, mpuaem Imb(u) = 0. (17)
SanumreMm [ B B
f(z,w) = c(w)z + f(z,w), rue f(z,w) = ij(w)wj upu j=0,2,3,... (18)

[Moxcrapass sro B L = 0, BugauMm, uaro napa byakuuii (b, ¢) BXOIUT TOJBKO B THATOHAJbHBIE
wienbl (T.e. Gucreneneii (m,m)), a f — TOJBKO B HeJHArOHATbHbIE. PABEHCTBO HYJIIO BHEIHA-
rouasbHOM gactu £ = 0 mocsie genenns wa 2r'(|z]?)|z|* maer

flz.w)

z

Re =0mal.

[Tockosibky ' B 0011I€# TOYKE HEBBIPOKIEHA, TO OOpAIIEHNE B HOJIb BEIECTBEHHOM YacTH Mepo-
MopdHON DYHKIIUNA O3HAYAET, 4TO ITa PYHKIUS — MHAMAas KOHCTAHTA, OTKY/Ia, B CHJIY BHIOOpa
f, monygaem, uro f = 0. [maronanbnas qacts — 910 yeaosue na (b, c). Beun b(w) = 3 bywd,
c(w) = > cjw? — pemenne, 10 a0bast napa b(w) = b, W™, ¢(w) = ¢, W™ — Toxke peienue.
CoOOTBEeTCTBYIOIIEE TOJIE€ UMEET BHU/T

0 0
2 Re (cnw”za + anw"Ha—w) ) (19)
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Bmauenmo b(w) = by coorsercTByer c(w) = 0, HO Ta Mapa gaet n3BectHOE MOTe 2 Re (bow ).
Ecau B nape (b,11,¢,) 3uadenue b, = 0, u3 ycaosus £ = 0 caemyer, 410 ¢, = 0, mosTomy,
Oy/meM cYuTaTh, UTO BerecTBeHHOe Yucao b, # 0. [locie menenus, mMoxkeM mojaraTh, 9TO
bni1 = 1, upu 3T0M ¢, = K + iM. B pesyabraTe, oc/ie H0JCTaHOBKU 0|z|? = ¢ cooTHOLIeHue
IPUHUMAET BHJIL,

(14 7(t)?sin(né(t)) = 2r' (t)t(K cos(ng(t)) — M sin(ne(t)). (20)

Ecymm 3nech n = 0, o K = 0 u noJjie npuodbperaer Bu/I

. 0 0
2 Re <2M2£ + wa—w) ,

9TO NpeACTaB/IgeT co00H KOMOMHAIMIO ABYX W3BeCTHHIX mojeil Buga (2). TTosromy mosaraem
n > 0. Uarerpupyst ypasaene (20), moaydaem

K
2— In(sin(ne(t))) — 2M ¢(t) = In(Ct), rne C' = const,

n

I
n M
sinfroft) = (1) exp (21000
CpaBHuBast MJIAJIINE YICHBI PA3JIOKEHUs IPABO U JIEBOi YacTH, MOy IaeM
nt® = C'2k 2K,

n

1
3, a C'=ns. B pesyibrare 4ero coOOTHOILICHHE IPUHUMACT BUL

sin(ng(t)) = nt® exp(2M sp(t)). (21)

[Tockonbky dbyukuus r(t), a BMecre ¢ Heit u ¢(t) = arctg(r(t)) umeer B HaYame KOODJAUHAT
HOJIb KPATHOCTH §, TO ¢ MOYKHO 3amucaTh Kak ¢(t) = ¥ (t°), tae ¢ numeer paszsioxkenue

OTKy/a IoJiydaem, 4yro K =

vy = et e -

Torja ypaBHeH#re, KOTOpOe ONPEJEIseT 1) U COOTBETCTBEHHO ', MOYKHO 3aIlHCATh B BUJIE
sin(ny (1)) = ntexp(2M si(1)). (23)

DTO HesIBHOE COOTHOIIEHWE T03BOJAeT Jist J060ro dbukcupoBaHHoro Habopa (s > 2,n >
1, M € R) peKyppeHTHO BBIIHCJIATH KO3 DunuenTsl pasnoxenus ¢ = (1, s,n, M):

Yy = 4Ms, 3 =36(Ms)*+n?, ... (24)
Eciu B ypaBuenun na 1) 3amenurb 2M s Ha %, TO MOJYYUM COOTHOIIECHHE
. _ o
sin(ny (7)) = ntexp 51/}(7’) , (25)

KOTOpPOe B TOYHOCTH COBHAJaeT ¢ ypaBHeHueM (7) Ha ¢ npu s = 1 U MO3BOJSET OJHO3HAYHO
onpeaeauTsb Gbyukuo ¥ (t) = ¥(t, s,n, ).
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Ecin mveer mecto paBencTso (T, s1,ny, My) = (T, S92, 2, M), TO 3T0 03HAYAET, UTO Sy =
S1, T.K. 9TO KparHocTtb HyJsd, uro My = M, T.K. ¥y = 4Ms; u 410 ny = ny, T.K. 3 =
36(Ms)? +n?. Herpyno nokaszarh, 4to Habop (0, S, Yy, 13) GUro10MopdhHO MHBAPUAHTEH, & OH
pas3anvaeT Bce IOIyYeHHbIe THIIePIOBEPXHOCTH.

Uraxk, ams mioboro dbukcupoBamnoro xabopa (o,s > 2,n > 1, M € R) cymecrByer eaun-
CTBeHHAs THNEPIOBePXHOCTHL BUa v = ur(|z|?), KoTopas nMeeT TpexmMepHYIO anreopy Jlu u
KOTOpad yAOBJIETBOPIdET AaHHBIM 3TOI'O Ha60pa. A HUMEHHO T'HIIE€PIIOBEPXHOCTb

U= utg(a¢(|z|28)), e | = ¢(tv Svn7w2)' (26)

[Ipu 3TOM TpeThe MoJIe UMeeT BU/I

X3 =2Re 2TLLWQZU)”Q + w”+1i

4s 0z ow
Bee mpoune rumepnosepxnoctd Buga v = ur(|z|?), rme dynkus r mmeer mpu t = 0 HOIb
KOHEYHOI KPaTHOCTH OOJIbINEH, YeM OJINH, UMEIOT JIByMepHyIo aareopy Jlu. ['unepnoBepxuoctu
Buga v = ur(c|z|?) 9KBHBAJEHTHBI TOJHKO NMpPH TOJHOM COBIAJCHAH HAOOPOB MapamMeTpoB

(Uv s, n, 7wb2)

Yr00b1 100UTHCA eIHHOOOpa3us KaK IpH § > 1, TaK U npH S = 1, MOXKHO U HCXOTHOE ypa-
HeHHe 3alICHBaTh B BUje v = ur(o|z|*), e r(1) =t + 272 4 ..., rorga r(7) = tg(¥(7)), n

DU 3TOM g = 'y M HOJIyYEHHBIH Pe3yJIbTaT ecTeCTBEHHO 00bejuHsaeTcsa co caydaem (B) npu
s = 1. T.e. y100HO CYUTATD, YTO ITOT CJOAyUall COJMEPYKUT JOMOJHUTETbHBINH MapamMerp S, KOTO-
pbIil IpUHEMAET KaK 3HadeHue s = 1, Tak U s = 2,3,... U OINUCHIBAET BCE T'MIIEPIOBEPXHOCTH
¢ TpexMepHoil aynredpoii JIu.

3 Urorm

TCunepnosepxnocts I' = {v = ur(|z|?)} sxBuBaNEHTHA TUNEPILIOCKOCTH B TOM H TOJBKO TOM
caydae, Korja r nocrosHua. B arom ciaydae aut [y - beckoneanomepHa.
[Tyctb 0 — 310 mapameTp, KOTOpHIH NpuHIMaeT fABa 3Hadenns +1. Torga Bce rumeproBepx-
HOCTH YKa3aHHOI'O BH/IA C KOHEYHOMEDHBIMH CHMMETPHAMHU PACIaIAI0TCs HA YeThipe THIIA.
(AB) Ilatumepnyio anre6py Jlu mmeror runepnosepxaoctu Buga I' = {v = ur(c|z|?)} ¢

r arcsinf{ zm apm  m , O ...
g om p )
TpI/I JOIIOJHUTEJIbHDBIX ITIOJId MMEIOT BH

0 0
X3 =2Re [ mzw®" = + w*™ 1 — ),
z ow

0 9,
Xy =2Re | w™(1+ Qisz)a— + Qizme&— :
2 w

0
X5 =2Re | w™(i + 2m22)a— + 2zwm+1a—
2 w

[Tpu 3TOM BCe nATH MoJieit momnaan B cTabujim3aTop, NpudeM 9eThipe U3 HUX 00palaloTcd B HOJb
Ha npamoit w = 0. D1o o3HavaeT, 9T0 nmopoxaenube mojasvu (X, X3, Xy, X5) upeobpazoBamus
OCTABJIAIOT KAaXKJYIO TOYKY 3TOU IpAMON HEIOABUXKHOMN.
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[ToBepxHOCTD ITOM cepun KOMUPYETCs AUCKPETHOM mapoit (o, m).
(A) Yernipexmephyto anrebpy Jlu mmetor runepnosepxuoctn suga I' = {v = ur(o|z|*)} ¢

r(t) = tg (—l In(1 — r2t)> , e ro # 0w r(t) = tg(t).

)

HpI/I 9TOM JABa JAOHOJHUTEJIBHBIX ITIOJId MMEIOT BH]L

X3 =2Re ((1 — r222)§ + 2izwai) ,
z w

X4 =2Re <z(1 + 7"2,22)% + szé%) :

[Tpuvem crabusimszaTop aAByMepHBI, mopoxaaercsa (X1, Xo). Opbura HaYa a KOOpAUHAT —
9TO ocobasd npsamMas: w = 0.

[ToBepxXHOCTD ITOM cepun KOAUPYeTcs Mapoil (o, 19), TJe ry - BeleCTBEHHbII apaMerp.

(B) Tpexmepnyio aarebpy JIu mveror runeprnosepxaoctu suga ' = {v = ur(o|z|?)}, Takue,
aro r(t) = tg(¢(t%)), rae ¢ — 1o pelleHre HESIBHOTO COOTHOIIEHHs

sin(né(t)) = nt exp (%qﬁ(t))

HpH YCJIOBUHU, 9TO J1n0OO s > 1, 1nb0 n — HEYeTHOEe MOJIOKUTEJIbHOE Ynciio, Jinbo ro = 0. [lpn
9TOM TPEThe MOJIe UMEET BH]

U COJIEPXKUTCH B CTaOM/IM3AaTOPE, KOTOPHI B 9TOM CJiydae COBIIA/IAeT ¢ MOJHON ajaredbpoii.
[ToBepXHOCTD TOM CepuH KOTUPYETCs TUCKPETHBIM HAOOPOM (0, S, 1) U BEIIEeCTBEHHBIM Ia-
paMeTpoMm 7.
(O) Bee mpoune runeproBepxHOCTH TAKOTO BHJIA KMEIOT JABYMepHYTo aarebpy Jlu, oba mosis
JIeKaT B cTabuimsarope.

Takum 06pa3oM, Beerja IMeeT MeCTO OLEHKA
dimaut Ty <5, npuuem ecau r'(0) = 0, rodim aut T’y < 3.
Takast JKe OIEHKA OCTACTCS U IS CTabUIN3aTOPOB
dimauty Ty < 5, npuuem ecmu 7' (0) = 0, Todim autg [y < 3.
TF'unepnosepxnocrn u3 couckoB (AB), (A), (B) moryTr ObiTb SKBHBAJEHTHLI TOIBKO IPH
ITOJTHOM COBIAJICHUN HAOOPA ONPE/IE/ISIONHX TapAMETPOB.

Haauvue cepuu 2unepnoseprrnocmed (AB) ¢ namumeprotd ar2e6poti nokazuwsaem, 4mo Ha-
AUYUE NATMUMEPHO20 CMAOUAUSAMOPG eule He 03HAMaEm, wmo pocmok chepuven. Ho ecom
BOIIPOC 33JaTh UHAYE: «Bepro Au, 4mo nosHyo 60CobMuMephylo ar2edpy umeem mosvko che-
pa?», TO OTBeTA HA HEro y HAC HeT.
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Bce mong n3 anrebpor aut I' aBasgioTces TOIMHOMUATBHBIMEA W, TEM CAMBIM, ONPE/IETIEHBI BO
scem npocrpanctse C2. Coorsercrsyomue nuddepennuaibable ypaBHeHIA HHTeIPUPYIOTCS B
MHOT'O3HAYHBIX 3/IeMeHTapHBbIX PyHKIUgX. [Iprdem Bo Bcex ciydasax, 3a uckaodenneM X, u Xy
B (AB) 910 JeiicTBHE JaeTCs IBHBIM BhIPazKeHHEM, a JJisl 9TUX MOJIeil JeficTBre Ompe/IesiseTcst
13 HeSIBHOT'O YPAaBHEHUs B 9JIEMEHTAPHBIX (DYHKIIHAIX.

Cwmena 3Haka ¢ He oTpazkaercd Ha ajreope Jlu, T.e.

aut{v = u(|z[*)} = aut{v = u(—|2[*)}

¥ 5TH THIEPHOBEPXHOCTH — JIBEe Pa3HBIX OPOUTHI JIEHCTBUS OHOMN JIOKAIBHO IPYIIIIHLI.

Bce runeprnosepxuoctn cepuit (AB) u (A) cdepuuanbl BHe npsimoii BeipoxaeHus w = 0.
Bce runepnosepxuoctu cepun (B) B TOUKe 0OINEro mMOJOKEHUA OJHOPOIHBI U HOMAAIOT, T€M
caMbIM, B cucok 3.Kaprana.

(AB) — 310 JaucKpeTHasi cepust U TakuM 00pa3oM oHa HyIb-MepHa, (A) u (B) comepxkar
ofiHOTIapaMeTpuueckue cemeiictsa, Tui (O) uMeeT GECKOHEUHYIO PA3SMEPHOCTb.

U nocnemnee. DTu deThbipe THIIA THIEPIOBEPXHOCTEH MOPA3UTEILHO HATOMUHAIOT U3BECT-
Hyto Kiaccudukanuio Jjojeit mo rpymnuam kposu: (O), (A), (B), (AB). Crexyer ormeruts, 4To,
KakK U B cirydae ¢ runeprnobepxaoctsavu tuna (AB), rpynmna xposu (AB) sBasercsa camoii peji-
KO#. A ec/im K YeThipeM KJaccaM JI00aBUTh HAII MapaMeTp o, KOTOPbI, Kak 1 pe3yc-haKkrop
Rh, npuHIMaeT 3HaYeHHe +, TO AHAJOTHS CTAHOBHTCSI MOJIHOM.

4 Curyamusa B C3

Eciu I’ — BemecrsenHas runeprnosepxocts B C3, T0 9T0 MOXKHO cKa3aThb O pPa3MepHOCTH
aut I'¢? Ecsin pocrok JleBu-HeBBIDOZK ACHHBLIL, TO KaK 3TO CJeAyeT u3 2] sra pasMepHOCTD He
npesocxoauT 15. [ToaTomy Jj1azke ecim pOCTOK BBIPOKJIEH, HO MPEJICTABLIONAS €TI0 TUIIePIIO-
BEDXHOCTH JleBU-HEeBBIDOXKIeHA B 00IIeill TOUKe, a Y HAC ecThb 16 moseit, To oHn 00g3aHBI OBITH
JUHENHO 3aBUCHMBIMU. T.e. MBI TIOJIyUaeM, UTO H B 3TOM CIydae pa3MepPHOCTh He BbIIIe 15-TH.
U BooGrItie, ecim pedb UIET O MOJHON ajredbpe, TO OMEHKY PAa3MEPHOCTH MOXKHO MPOBOJIUTH B
Touke 0bmiero nosioxkenus. [Ipudem eciim y Hac ecTb XOTd Obl 5 HE3ABUCUMBIX 110J1€H, TO B TOY-
KaX, IJIe OHM JIUHEHHO He3aBUCHUMbI, KaK KacaTeJbHble BEKTOPA, I'MIEPIOBEPXHOCTD JIOKAJILHO
oanopojiHa. T.e. ecoim MBI MHTEpPECYEMCST POCTKAMU ¢ aBTOMOP(MU3MAMU PA3MEPHOCTH D U BbI-
IIe, TO MOYKHO TOBOPHTbH TOJIBKO 00 OJHOPOIHBIX (B TOYKE OBIIEro MOJI0KeHHsl) POcTKax. Ecm
IIPA 3TOM B 00TIell TOUKe eCcTh HeChePUIHOCTD (T.e. HEIKBHBAJIEHTHOCTD OJIHOM WX JIBYX HEBbI-
POKJICHHBIX I'HIIEPKBAJIPHK), TO, Kak mokasan Jloboga |7|, pasmeprocts He npesocxout 8.
Ecyim B 0b61eit Touke gpopma JIeBu 0qHOPOAHOI ITMIIEPIIOBEPXHOCTH UMEET BBIPOXKICHUE PAHTA
OJIMH, TO TaKOi pocToK nonajaaer B crmcok Pesca n Kayna [8], n pazmepHOCTH HE TPEBOCXOIAT
10. Ecau dopma JleBu uMeeT paHr HOJIb (€CJIU HA OTKPBITOM TOJMHOXKECTBE — 3HAYUT, U MO~
BCIOJLY ), TO TUIIEPIIOBEPXHOCTH JIOKATHHO IKBUBAJEHTHA THIIEPILIOCKOCTH U €€ aBTOMOPMUIMBI
DeCKOHEYHOMEPHDI.

HUmax, arvmepramuea maxosa: Aub0 pazmeprocms OeCKOHEYHA U MO 2UNEPNAOCKOCTD,
Au60 ona we sviuwe 15-mu.

Anrebpy Jlu pasmeproctu 15 uMeIoT 0b6e THIIEPKBAIPUKH, T.€.

Imw = |z1* + |2 7 Imw=|z*— |z
Crabuin3aTop KazKa0# runepKBaJIpuKd HMeeT pasMepHocThb 10.
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EnuncTBeHHAsT HEBBIPOXKIeHHAsT HeceprudecKasl THIEPIOBEPXHOCTh U3 crucka JIobompl,
uMeroIast 8-MepHble aBTOMOPQPU3MBI, ITO

V= (2152 + 2251) + |Zl|4

— NoBepXHOCTHh Bunkenbmana. Ee crabuansaTop umeer pasMepHOCTH 3.
CBeToBoit KOHYC:
(Imw)? = (Im 2;)? + (Im 25)

— eJMHCTBEHHAas T'UIlepIoBepXHOCTh 3 criucka Pesnca m Kayma, umeromas 10-mepHbIe aBTO-
Mopduszmbl. OHa UMeeT 5-MepHBIH cTadbuym3aTop.
MozkHOo 3a1aTh psiJi BOIPOCOB.

e CylIecTBYIOT JIM POCTKH €O cTabuim3aTopamu pasmepHocreit or 11 mo 157
e Bepno Jin, uto ecau crabunusarop 10-mepHBIH, TO pocTok chepuden?
e Bepno Jin, 9T0 4TO NOJHYIO 15-MEepHYIO aJredpy UMeEIOT TOJBKO cheprudecKre pOCTKH?

Eciu runeprnoBepxHOCTDH WMeeT KOHEUHBIN THUII, TO €€ YPABHEHHE MOYKHO 3aIlUCATh B BU/IE
I'={Imw = P, (21,21, 29, 22) + O(m + 1)}, (27)

rae P — HeHyneBas OMHOPOAHA (pOPMa CTEIIeHH M OT CBOUX 4 MepeMEeHHBIX 0€3 TAPMOHIICCKIX
wienoB, a O(m + 1) — 310 wiensl Beca m + 1 u Boime. 'nepnoBepxHOCTH

Q ={Imw = P, (21,21, 22,22)}

SIBJISIETCSL MOJIETIBHON 10 OTHOIIEHUIO K IHIEPIOBEPXHOCTAM Bua (27). VMeercss KaHOHWYe-
CKOe TOYHOe mpejcrapiaeHne autg g B auty QQy. [Tosromy ObL10 ObI JIFOOOIBITHO BBISICHUTH Ka-
KHe 3HAYeHUs] MOZXKET MPUHUMATH Pa3MepHOCTh auty (g it pasjmaabix popm P, KakoBo ee
MaKCHUMaJIbHO BO3MOXKHOE 3Ha4YeHUEe U Ha KaKuX (hopMax pPeau3yercd STOT MAKCHMYM.

Dra pabora ObLia 3aBepinena B Kanbeppe, B HammonaabHOM aBCTpasuiicKoM yHUBEPCUTE-
Te, KyJaa aBTop ObL1 s0be3H0 mpuraamen mpodeccopom A.lVcaessim. Bo Bpems paborsr Haz
craTheil aBTop mMen moJesnbie obcy:kaenns ¢ A.Mcaespim m M. KoccoBckuM, 3a 9TO OH WM
uckpente 6arogapen. Korma sra pabora roToBuJach K Imevard, aBTOPY CTAJI0 U3BECTHO, YTO
npod. Jlamesrs u3 Benckoro yHuBepcuTeTa TakKe TOTOBUT NMYOJHUKAIMIO 110 THIIEPIOBEPXHO-
cTam Geckorednoro tuna B C2. Bblio OB HHTEpecHO CPaBHUTH €ro Pe3yabTaThl ¢ TeMH, YTO
MOJIyYeHbI B 3TO padbore.
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