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Buegenue

Towomoras BemecTBeHHmx anreGpamyecKmx MHOToO0pasHil KAR caMocTos-
TeNsHAs 006JacTh BHIENKIACH HEMHOIMM 6071ee cTa Jer mazaj. Teneps ee mogs-
JeHHe NIPUHATO patMposath (cm., Haupmmep, [72], [11], [69]) 1876 r., korua
Omna onyGmukonana smaMeHuTas pabora A. Xapaaka [57] o umcae KOMIOHEHT
INIOCKOH UPOEKTHBHOH BeIeCTBeHHON ajarefpamdeckoi kpusoit. Ilo »roit pabo-
THL, I B CAMOM JleJ1e, BOIPOCH TONOJOTHN aNreGpanuecKax KPUBEX HE 0TIeNSInChH
OT NPOYMX, KAK NPABMIO, G0Jee TOHKMX reOMETPHYECKUX BONPOCOB, M3-3a 4Or0
OHUl pacCMATPUBAINCH JIAMIb B HEONPABAAHHO NPOCTHX CUTYAUHAX. Bumvanme
MaTeMATHIeCKOTO COOIeCTBA GHIIO IPUBJICYCHO K TONOJIOTHN BeIMeCTREeRHEIX
anreGpangeckux MHoroo6pasmit J[. T'manbeprom B 1900 r., Korga oH BEMOWHIT
OCHOBIILIE €e BAJaul B CBOM 3HAMeHUTHI ciucor npobem ([171, 16-1 mpoGaema).
He umes cnoeit mespio B HacTosmeit craThe, KaK 5T0 BHIHO yiKe U3 ee HA3BAHUA,
U3JAAraTh BCIO UCTOPUID TOTMOJOTWH BEHIECTBEHHWX ajreGpanuecKkmx MHOroobpa-
auii (YUTaTedn MOKET IIO3HAKOMUTRCS ¢ HE, HampuMep, mo obzopam O. A. Oneii-
max (72), 1. A. Tynxoza [11] n B. M. Aproasaa m O. A. Oneitank [69]), He Mory
He yIIOMAHYTh 31eCh HanGoee BaKHEE PaGOTH, ONPeReTMBINe JIHI0 BT0MH 0618~
ctH. B Havambmm# mepmon OCHOBONIONIATAIONIYI0 PO CHITPANM  PaboTH TARHX
macrepor kak [. I'manGepr [58], [59], K. Poon [61], [62] u @. Kueiin [60]. K a10-
My BpeMeHH OTHocHTCA 1 pabora B. Parcneitn [29], 8 oropoit na ocHoBe amanmaa
pesyapraros XapHaka ® ['manfepra 6N BRCKAZAHE THIIOTE3H, BO MHOI'OM
TPEABOCXUTHRINIAE IOCHETYIONIEe PABBATHE TONONOTHH KPHBHX. [TaBHAS U3 5THX
THIOTE3 10 CHX NOP 0CTaeTCA BaxkHelmed HepemeHHol mpobGaemoi (M. Hmwe
§ 3). CymecTseRHKt BRIAN BHECTH 3aTeM IPeNcTaBuTeN ! UTaLsAHCKOK anreGpo-
TeOMeTPHYECKOM IKoaH, B wactHocrH, JI. Bposorru [53] u A. Komecartn (551,
156], (cm. obsop JI. Bpiosorrm {54]). Hosmit sranm 6rr OTKPHT paGoramu
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U. T. Ilerposckoro [63], {25]. B Hux 6mum noiaydedn riayGoKHe Pe3yJbTATH
0 TOIOJIOTHM TLIOCKUY RPUBHX U COIMAHA TEXHUYECKAA OCHOBA MHOTMX TOCIENYI0-
mux pador. B 1949 r. O. A. Ouxeitrnk m U. I'. Herposckuit [70] nonyunman nep-
BHIe 00IMMe PE3YIbTATH O TOTOJOTHH BEIMECTBEHHHX aareGpamvecKux MHOT006-
paswii POUaBOIRHOA Pa3MepHOCTH — 3HAMEHUTHE HepaBeHcTBa llerporckoro —
Oaeitpuk, npecTasasiomue co6oH OMEHKN TAKOT0 BAKHEHNIOr0 TOHOJIOTHIECKOro
MHBADHAHTA KAaK 5HIepoBa XapaKTePHCTHKA. AHAJOIWYHEE pe3yJabTaThl IJad
KPHBHIX, JeMalUX Ha MPOH3BOJBHON HOBEPXHOCTH B TPEXMEPHOM IIPOCTPAHCTEE,
oam moayuenst O. A. Oneitnux [71]. B 1969 r. . A. T'yakos [65] sakonaua
H30TONMUCCKYI0 KJAcCHPEKAIMI0 HeoCoOHMX NJIOCKHAX IPOEKTHBHEIX BenecTBeH-
HEX aarefpamdecKdXx KpuBHX cremeny 6 n chopmysmpoBad paf rumnotes, oKa-
BABIHIMX UPE3BHYANHO CTUMYIMPYIONEe BOBAEACTBME HA DPA3BUITHEe IpegMera.
B 1971 r. B. H. Apuousn [1] mokasan ocnabieHunit BADHAHT ONHOE W3 rUN0TES
I'yikoBa m paAj HOBHX OrPaHWYEHNH HA TOIONOTHIO NIOCKHMX KPHBHX M OTKPHLI
rIy6oRHe CBAZH TONOJOTHH ILTOCKHX BEIECTBEHHHX aarefpPandecKHx KPHBHIX
¢ TomonoTrhell yeTWpexMepuux mHorooOpasmi. Ifomwocreio sra rmmoresa [Myn-
KoBa Guina nokasana B. A. Poxmummm [31]; B geficrsurensnoctu, Poxnun noka-
3aJ ee oGobmenne Ha caydail MEoTooOpasuil npou3BoabHOil pasmeprocTu. [ pyrue
runoress I'yasosa (B cToab ke o6obmenHoM Buie) 6riaun qorasans B. M. Xapaa-
moseM [67] m JT. A. I'yakosmim u A. J[. Kpaxuosmwm [66]. 3mecs a npepsy nepe-
genr HAMGOJee 3aMedaTeNbHHX pador. B Teuenme mocaemHMX TPHHARLATH JET
TOMOJIOTHA BeINecTBeHHEX anrefpanvyeckKuX MHOro00pasmii BCJEKCTBUE TIPUBIIE-
YeHHMSA HOBHX TONOJOTHYeCKHX cpefers, madatoro B. WM. Apuoaspom (1] u
B. A. Poxmmuuym [31], passmBanachk 0cofeHHO HHTEHCHMBHO. JTOMY PA3BUTHIO
MOCBAMEHo HeCcKoNbKOo 0030pos. Ero navanenmit aran (mo 1974 r.) orpakes B 06-
sope JI. A. T'ynxosa [11]. CocTosmme Tomonormm mixockux Kpuewx BHa 1978 r.
onpcano B o030pax k. Bracona [47] u B. A. Poxumna [33]. Tononorun noBepx-
HocTeir 6max mocesmer gokxax B. M. Xapaamosa [14] na Mempynaponaom koH-
rpecce maremarukoB B Xexbcuukd. Illmporuit 0630p Beero mpegMera, cHabxeH-
HHH CIMCKOM HepemeHHEX 3a1ad, Oun onyGmukosan e 1979 r. B. M. Apnoapgom
u O. A. Oneitunx [69]. B cnoem moxmane [45] ma MemayuaponHoM KoHrpecce
MareMaTumkoB B Baphiase A TIONKTANCA ONHCATh PAasBHUTHE NpeiMeTa B HEpuoj
¢ 1978 mo 1983 r. Hacrosmas craTha OpefacTaBidgeT coboil cynrecTBeHH0. paciu-
PeHHEIA BAPMAHT HTOTO TOKJIALA, TOMONHEHHHHA mHpopManued o mocrefHux mo-
crmxernsx. Hax n 8 [45], 51 He nnimanch 1aTh 35ech DOJHEE 0030p M OrpPaHRYH-
BAIOCH CHENYIONIMME TeMaMM:

(i) KOMIUIEKCHRIE TONOJOIMYIeCKNe XAPAKTEPHCTHRKE HeOCOSHX IIOCKAX 1IPo-
eKTHBHHX BEIECTBEHHMX anrebpamveckux xkpupnix (cMm. §§ 1—35);

(i1) HOMILIEKCHEI® TONOJOTHYSCKME XAPAKTePUCTHKH HeOCOOHX BEIeCTBEH-
HWX aJxreGpamdeckux nosepxuocredt, § 6;

(iii) moBHE OrpaAHHYEHMH Ha TONOJNOTHIO HEOCOOHX TNOCKNX BEIeCTBEHHRIX
anre6panuecKuX KpUBHX, § 4;

(iv) mmaccnPUKRANKMA KPUBLIX W IOBEDXHOCTEHR OTHOCHTEIRHO FRECTRHAX W30-
Tomuai, § 7;

(v) mocrpoenne BeHIECTBEHHKLIX ajre0paudecKuX MHoTooOpasmit ¢ mpepu-
CAHHEIMH TOIOJOTMYECKMMY choficTBamu, § 8.

fl coBepruenHO He 3aTPATHBAK Blech CIEAYIONINE HATPaBICHHHA, B KOTOPHIX
B ' 978—1984 rr. 6nam BRTIOXHEHH s3HawuTe bHEE paborsi. Bes mx paccMmorpe-
HAA HACTOAMMNMIE 0630p 0CTARTCH, K COATEHUIO, BECHhMa HE TOJHRM.

(i) Wnpexen ocoGeHHOCTER TOMMHOMHMAJNBHEIX BEKTOPHHEX NOJEH, CM.
A.T. Xosauckuit [18], A. H. Bapuenro [64] n C. M. lyceitn-3ane [68].

(ii) Hoeme orpaHWdeHHA HAa TOIOJOTHIO HEOCOOHX BEIECTBEHHHIX anrel-
pamgeckux morepxHocreil, naigenusie B. B. Hurymmusm [23] (B § 4 dopmyu-
PYIOTCH, OJHAKO, OTPAHHYEHHA HA. TOTOJOTHIO KPHBHX, ABIAKNMAECH CIENCTBYA-
MU 2THX OrpaHuyeHmit).

(iii) Kpmeee nHa WNOBEPYHOCTHX H, B UaCTHOCTH, Ha KBaJpUKax, CM.
JI. A. Tyasos [12] u B. U. 3sonmxos [49], [50].
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(iv) Oco6we kpuswe, cvm. B. V. 3pounnon [48].

(v) Tourm nepermGa u jpBoiinkie KacaTelbHHE KPUBHX CTeNeNd 4 ¢ IPOH3-
BOJBHEMY ocobennmoctama, eM. [, A. Dynros u I'. C. He6yxuna [52].

H rayGoxo 6naronapen B. A. Poxauny, [i. Buacony, B. M. Xapaamony,
B. B. Haxymuay u B. M. Aproasny 3a neHnwie ofCyNeHNA M IIPeI0KeHNA,

IToT 0630D A TMOCBAIAI NMAMATH MOero yumrenst Baagmwvupa A6pamosumya
Poxymua. Tonoxorms pemecrBeHHHX alrefpawdecknx MHOT00Gpasuil, B KOTO-
poit oH akTHBHO paboTas MOCTETHHE TPHHAXNATS JIeT CBOSH RU3HM, 06A3aHA MY
HE TOJBKO PAIOM LEPBOKJIACCHHX PE3yNbTaTOB, HO U CYLIECTBEHHRIM pacuimpe-
HMeM apceHalla TeXHHYeCKUX CPElCTB M CTAaHOBJIEHHEM HOBOH Goxee mumpokoit
TOYKY 3PEHMA HA OCHOBHEIE 00HeKTHL M 3anaun. Ero wasmuse u rayGorne paboTe

OKa3HBAIY W elie 10JTe OYAyT OKasHBATH ONpPEeJIAI0NIee BIRAHAE HA Pa3BUTHE
aTok obmacTm.

§ 1. BemecTennnie aareGpauveckme KpHBBIe KAaK KOMINIEKCHEIE OOBEKTHI

Paccmorpum cHagaa HeocoOme MI0CKHE IPOEKTHBHEE BEIECTBEHHEE aare6-
pamdeckue Kpushie. [[ns KpaTkocTn GymeM HasHBaTh HX IPOCTO Kpustimu. MuO-
JKECTBO BEIIECTBEHHHX TOYeK Kpuroi A Gymer oboszmauarehes uwepes RA. Omo
upefcraBiaser coboil raagkoe 3aMKHYT0® ONHOMEPHOE ToAMHOT000pasue BeIe-
CTBEHHOM IPOEKTHBHOU miockocTd RP2. Ero xoMmowedTs roMeoMopdHH OKpyk-
Hoctu. Ecam cremens xpuBoii yeTHa, TO Bee oHM pacnogaraiorcesa B R P2 ABycTOPOH-
He. Ecam cTenens HeweTHa, TO HMEETCH POBHO Of{HA OFHOCTOPOHHSIA KOMIOHEHTA.
JBycTOpoHERE KOMITOHEHTH HAa3WBAalOTCA osaiamu. M3oTonudeckumii THI BKIIO-
wenna R4 S— RP? (mmm, 910 10 Ke, Tonogornyeckmnit Tun napsr (RP2, RA)) ompe-
JeNAeTCA CXeMOR B3AUMHOTO PACHOJOMKEHHS KOMIIOHEHT Kpuboii RA, sty cxemy
Ha3HWBAIOT GELECINEeHROL cxremoll Kpupoi A.

Coraacmo Tpammnuu, Bocxonsamen k ['uanbepry, TIaBHEM BOTPOCOM TOTIOIO-
TUH BemeCTBeHHKX anredPamvecKux KPHUBHIX CYMTANCH BOIPOC O TOM, Kakue Be-
MEeCTBOHHKIE  CXEMBI . PEANM3YIOTCA KPUBHIMM [faHHOK cremenu, OnmHako yixe
@. Kaein [20] crasun Bonpoc mupe. On mHTepecoBaics TakKe TeM, Kaxk Bermie-
CTBCHHAH CXeMa KPuBoii A cRA3aHa C pacHOJIOFHEHHEeM ee BeHmeCTBEHHON €9acTH
RA B mHOmecTBe CA ee KOMUJIGKCHHX TOdYeK.

CA ecth opmeHTHPOBAHHOE INAJKOE CBAZHOE 3aMKHYTOe ABYMEpHOE IIOf-
MHOTO00pasue KOMILIEKCHOH MpoeKTHBHON miockoctn CP?, MHBAPMAHTHO® OTHO-
CHTEJIBHO WHBOMOTHHE conj: CP2 —> CP% (25 : 2, : 2,) v~ (7o : 2 : 55). Kpusas RA
ecTh MHOMKECTBO HONONBHMKHHIX TOYEK CYIKEHWs »10# muBomorun mHa CA. Ona
Mosker pasbusarh uan He pastunats C4. B mepsom cinyuae 4 masmmaercs pasbu-
saioweti MM KPHBOH muna I, Bo BTOpoM ciydae — Hepusbueawiyetl MK KPUBOi
muna 11. B nepsom ciyuae R4 paséusaer CA Ha iBe cBM3BHEIE NOIOBHHEL, 6CTe-
CTBEHHBIE OPHEHTAIMM STHX HOJGBMH omnpepensior Ha RA (kak wa ofmem Kpae)
fiBe MPOTUBONOJIORHEE OPHEHTATEN, KOTOPHO HAZHBAIOTCH KOMRACKCHOLMU OPUEH-
mayusmi Kpusoii. BemecTreHHas cxeMa KpuBol, o6oraneHHas yKazaHMeM THIA
KpUBO# M, B cayyuae tuna |, ommcannmeM KOMIIEKCHKX OpHeHTANMil, HABKBAGTCH
KOMNACKCHOU cxemoil Kpuroit. T'oBopsaT, 4T0 BemecTBeHHas cXeMa KPWBOI cre-
uenn m upuHapaemxut muny I (muny 11), ecau awbas Kpuwras cTeneHu m ¢ 9ol
BeIeCTBeHHO# cxemoil mpumagaemxut tany I (ruuy I1). B npormsrom cirydae
(T. . eclm CYmMECTBYIOT M KpuBHe TuIra I u kpuswe Tuma [1 Takoi crenenu c Ta-
KOIl BeIeCTBEHHOM cXeMmoil) TOBOPAT, YTO BEMECTBEHHAS CXEMA MPHHAJJIERUT
HeonpedeseHHOMY MmUny.

Jenenne rkpuphx Ba T BBen @. Kuein [20]. Komuaexcuue opuenranun
B TOMOJIOIWIO BEIMECTBOMHLX aaredpanuecKuXx KpuBnx Grn Brefensl B. A. Pox-
quawm [32]. Kax s Hepasno ysuan, onn noseasuucs B paGore Y. T'. Ilerporcroro
[26] o raxynax nuddepennumanbunx ypapHenuit B gacTHHX npoussopunx. Komu-
JeKCcHHEe cxemul Osa BBefieHs 6 Jder maszax B paGore Poxmmma [33]. B moneiimem
Pa3BHTHH WPEMETa OHI 3aHUMAIOT IeRTpaNkHoe Nonoxmenue, B mocuemHme ToIs
pacrpocTpaduiochk Holee MUPOKOe MOHAMAHME A% TONONOTUM BEI[ECTREHHBIX
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ajsredpanyeckux MHOT00ODASHH, UPH-KOTOPOM B KaveCTBE OCHOBHOTO 06BeKTa
BHICTYIAIOT BOH(BCTBEHHBIE MHOT00GPABHSI BMECTE ¢ X PACHONOMEHAEM B KOMI-
NEKCUPUKALIMIL, 8 He BeNeCTBEHHE > MHOT00Gpasua camn o ceGe (cp. Poxuan [35]).

Hdasa orB Ta Ha BOUPOC, Kako# Moyger GHITH BENIECTEEHHAN W KOMIINOKCHA T
cxeMa KPMBOW [aHHOM CTemeHu, HeoOXoguMa paGora B ABYX HAlDaBIeHUAX:
BO-TIRPBHIX, HEOGXO0/(MMO HAWTH OrpaHMYeHUA, HAJATABMEIE alrelpanysckod wpu-
PO/IOE KPUBOM HA €€ CXEMH; BO-BTOPHIX, HEOOXOAMMO HANTH METOIB TOCTPOSHMS
KPUABKIX JTaHHON CTEUEHH ¢ 3aJaHHOK cxemoii.

3HaYMTeNbHAA 9aCTh MABECTHHIX OIPAHMUEHMH CIEAyeT W3 CPAaBHUTENHHO
He(oABIIOTO YHCAA TUCTO TOMOJOTHYECKHX CBOMCTB aidreGpamyecKmX KPUBHIX.
[losromy mapany c anre6panmdyecKHMH KPUBHIMA [10J€3HO PACCMOTPETE OGHEKTH,
TOIONOTHYECKH UMMATAPYIOMUE uX. O PUeHTHPOBAHHOE TIAJKOE CBA3HOE BAMKHY-
TOE IBYMepHOoe HoAMHOT000pazme M KOMILIEKCHOR NpoeKTEBHON mwrockoctn (P2
OyleM Ha3WBATE 2UOKOL KPUGOU CMENEHIL M, eCIA:

(i) omo peanmayer. wuacc m[CP'] € H,(CP?);

(ii) ero pox pasen (m — 1) (m — 2)/2;

(iii) om0 MHEAPEAHTHO OTHOCHTONEHO conj;

(iv) mome ero KacaTeNbHHIX IIOCKOCTEH Ha M () RP? momuo mpomedopmu-
POBATE B KJIACCE MIOCKOCTRIH, WHBADHARTHR L OTHOCHTENBHO CONJ, B TONE IPAMKX
npocrpancrsa CP?, wacarveasumx & M {'RP2 (BosMmomuo, 3T0 onpejeleHue
He ABIAASTCH OKOHYATENLHKIM; HATpEMeD, GyIyiie HeeaeOBaRTS MOTYT IIPUBE-
CTH X Ao6aBaenmio Hophix yerosmit.) G RP? ruGran RpuBAR TIEPEcERaeTCH MO 1IN~
KOMY ONHOMEPHOMY IofAMHOTo00pas3mio, KOTOPOE Ha3HBASTCH 68 HeiecTReHAON
gacrbio. QueBHHO, MHOKECTBO KOMILIEKCHRIX TOYER alT2fpamveckoi KpHBOMH
crenenn m ABaAerca rE0Kol KpuBo# crenenu m. Bee crazannoe e of aiiie6:
pavYecKUX KPUBHIX M HX cXeMax paclpocTpaHseTcs (e3 maMeHeHWH Ha cnydait
ruOKHX KpUBWX. BymeM rosopuTh, YTO OIPAHHYEHMHA HA CXEMH KPHUBEIX CTelie-
HH M, JOKA3aHHEIe IIA cXeM FuOREX KPUBHIX CTEIeHH M, UMEIOT MOROA0ZUNECKoe
npoucxoxcderue. VispectHan KaaccrmuKAIMS cXeM KPHBHX cremeH: <6 (cMm. Hu-
we § 8) obecmeumsaercsi OrPAHUYEHEAMH TOMOJOTMYECKOTO TIPOMCX OMIOHMS,
chopmynpoBaHHEIME HuKe B § 3, Tak 4ro AuA m < 6 BCe OTPAHMUYGHUA MMEIOT
TONOJOTHIECKOE TPOUCXJeHHE,

§ 2. Uncnopble XapaKTEPHCTHRE M KOAUPOBAHME CXEM KPUBHIX

Yrobm chopmMyanpoparh OrpaHHYeHHA HA CXEMH, BBedeM HEKOTODHIE NOHA-
THH U YACTOBHIE XAPAKTEPUMCTHRM, CBA3AHHKE o cxemamum. [oBopsr, wro mea
oBala 00pa3yIT UNBEKMUGHYI0 NApy, €CIN OXUH M3 HAX OXBATHBAGTCH NPYTHM.
CoBORYIIHOCTE 0BAJOB, MIOOHE IBA W3 KOTOPHX 06pasyloT EHELEKTABHYIO Hapy,
Hazusaerca znesdom. VAmekTwsmag mapa osanos Kpusoi tuma. I maswmBaerca
ROAOHCUMEALHOU, eCIA OPUEHTAIMH 0BAJOB, OIPeNedAeMbe KOMINIEKCHOR OPHeH-
Tanmed, WHIVIWPYIOTCA OpPHeHTanued OTDAHHIMBAEMOro UMM Kouabra. Opamm
paaGmsapneil KpUBo# HEYCTHOHR CTENEHM HEIATCH HA NOJOMUTEILHKE M OTPAIA-
reapsnie. Mmenno, paccmorpum aenry Mé6uyca, ocraomymwes or RP? mocre yxa-
JNeHns BHYTPeHROCTA oBasna. Ecam nedoancireHHse roMOTOIIIeCKIe KIACCH, peas
AH3yeMele B Hell 0BAaJOM M YIBOEHHOH omHOCTOpOHHEHR ROMImMOHEHTOH ¢ opmenta-
IHAMH, OUpeeJseMBIME KOMILEKCHOM opuMeHTanmel; pasan4aiorcs 3HAKOM, TO
0BAJ HA3KBAGTCA NOAONCUMLALHNLM, B TPDOTABHOM CIydae OH HASKBARTCH ompuyd-
meavhbid. B cirydae pasGusaiomed K puBoi 9eTHON CTeleqn Ha DOI0KHTeIEHEEe I
OTPHIIATENbHEE JeJATCS TONHKO HEBHEITHHE OoBANK. VMeHHO, HeRHemmm#il opa
nooNcUMeieH, ecJIu OH €0 TABJIALT ¢ 0XBATHBAKIHEM 6Ty HeUIHEM OBAIOM IIo-
JNOKHUTEeNBHYK APy, @ ompuyamessk B UPOTABHOM ciyuae, Osam masmsasTcs
YemHbiM, ecAM OH JEHUT BEHYTPH HYETHOTO 9YHCHA NPYTHX OBAMoR: JHiepona xa-
PaKTePUCTHKA. KOMIOHEHTH NOHNONHEHHA KPUBOH HABHBASTCT LUDOKMEPUCTUKOL
0BANA, OT'PAHMYKBAIOIIETO 3TY KOMIOHSHTY MarHe, HoMIoHeHTa TOTONHSHAH K PH-
BOH HAZKBACTCA 4eMHOL, ECIM KAMINE W3 0BaJ0B; OTDAHNIMEAIOIEX ¢e UBHY TP,
OXBATHIBAGT HEYETHOS YHCIO APYIHEX ORANOSB.
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BaHellluaMn X2parTePHCTHRAME BENECTBEHHON CXOMH SBIAIOTCH CHELYIO-
mue 9ncyia: I — 4HMC/I0 OBANOB; P — YHCAO YTHHX OBAJOB; B — UHMCI0 HEYSTHEX
oBanoB; L*, I° u I~ — 4mcna 0BaNOB C NOMOIKATEILHHMY, HYJICBHMH 1 OTPHILa-
TeJAbHBIME XapawTepucTukamm; p*, p% p~ m n*, n° n~ — amaxoruumnie wmesaa
YeTHHX W HEYETHHX 0BAJOB; 7T H vV — 9YACHA YETHHIX M HOYOTHERX HEIYCTHX OBa-
JI0B, OrPAHMYHBAIOIMX M3BHE HYeTHHE KOMIOHEHTH NONOJHEHWA Kpusoii; h, —
HaubOoBIIes KOJIMIECTBO 0BATOB, BXOIAMMX B 0GhelMHerHne < r rHe3f; b, — Ham-
GoJbliee KOIMIECTBO OBANOB HaGopa, CoOpePRanierocs B o0bLeAMHEHUN < r THe3]
M He CONEPIKAIEro 0BaNa, KOTOPHI oXBaTHBAM G B¢ OCTAJILHHE OBAJE DTOTO
raGopa. XaparTepUCTHKAMH KOMILIEKCHOH cXeMbl KpmBo#i tuma 1 sBiasiorces
rakke: IIT m II- — umena TOMOMUTENHHMX U OTPHOATEIBHKX WHBEKTHBHEIX
nap, A* m A~ — umcHa MONOKATENLHKX W OTPHIATEIHLHHX 0BAJOB.

Jlast onmcaHumA BemiecTBOMHEIX ¢XeM MH 0y/eM NOJb30BATHCS “CIEYIOIel
cuctemoit ofosnavennit. CpaszHasn 0JHOCTOPDOHHAA KPUBAA KONUPYETCS CUMBOIOM
(J); xpuBas, cocToAMAN U3 OMHOTO oBada,— cuMBoaoM (1) ImycTasi KpERag —
cumposioM (0). Ecam cumpomom {4 ) saxomuposaH HeKoTOPHIit HaGop 0BATOB, TO
Ha0Op 0BANOB, HONYYANIMUACH N3 HEr0 HPHUCOC/MHEHEESM OHOTO 0BAJa, OXBATH -
BRIOTEro BCe crapee, Kogupyerca cumpoiaom (1 (4)). Kpusas, mpegcrawvumo-
MasAcs B BHe 00heANHeHNs NIBYX HemepeceRaONMXel Hab0DOB 0BATOR, KOTOPH e
KOMUPYIOTCA CUMBONAME (A ) ¥ (B) M TAROBH, YTO HE OJMH OBAJ OJHOTO Habopa
He OXBATHIBACTCA OBAJOM ApPYyroro, xogupyercs cumBoioMm (A || B). Kpome Toro,
MBI OyIeM LOTb30BATBCA NBYMSA COKPAIGHUAMU: BO-TIEPBHX, ecam (A) — Kol
HeKoToporo Habopa 0BaMOB, TO parMent APyroro Kofa, wmeomuit suy A || . . .
.-. A, rie A nosropsierca n pas, cokpamenHo ofosHauaercs gepes n X A;
BO-BTODPHX, GparMenTsl kKofa, mMelomue RUE 7 X 1, CORpamenno o003HAYAIOTCS
qepes n.

dra cucrema o6oazHaueHHi Hpeobpasyerca B cuCTeMY 0603HATOHMN A KOMII-
JEeKCHBIX cXeM cilefiyiomum ofpasoM. B 3aBHCHMOCTE 0T THIa KPHBO# ee KOA
cuabxaerca EmKEAM nugexcoM | wam 1. B cayuae Tomna [ Kons monouTeNbHEX

0BAIOB CHA(IKAIOTCA BeDXHAM MHIEKCOM *, & KOJH OTPUIATENBHHX — BePXHEM
UHIEKCOM =%

§ 3. Crapste orpammyenns Ha cxembr KpuBBIX

B arom maparpade paccmarpmsaores OTpaHMYeHU A, TtONyYenmre k 1978 r.
PaccymoTpum cHadana orpaHNYeHVs Ha BEIMECTBEHHEE CXOMEI K

UMEIOTIe TOMONOTHYecKoe nponcxommenne (em. [33] w [47]).

(3.1)HepaBerncTnoO Xaprmaxa I<{(m?2—3m L 3 —1)™)/2.

Rpuptie ¢ I = (m? —3m + 3 - (—1)y™)/2 maswmawres M—xp;;bl(mu,)j{)pn-
Bole ¢ | = (m® — 3m + 3 + (—1)™)/2 — @ masuBaoTCH (M — a)-kpusamu.

B crenyiomux orpanmiennax (3.2) — (3.9) cremens m 9eTHA, m = 2k.

JKCTpeMaJdbHB e CBOMCTEB a HepaBeHcTBa X apHa-
K a.

(3.2) B caywae M-rkpusoti (m.
p — n=k® mod 8.

(3.3) B cayuae (M — 1)-kpusoti (m. e. ecauw I — (m?
p-—nrn=k*+ 1 mod 8. P ( m sm +2)/2)

YcuHnNeHHHNEe HePABEHCTEBa IMerposckoOToO.

(3.4) p — n~ < (3k* — 3k + 2)/2,

(3.9) »n — p= < (3k* — 3k)/2.

YcuneaHN e HepaBeHCTBa Ap

(3.6) p= + p° < (B — 3k + 3 4 (—1)r)/2,

(3.7) n= + n® < (B — 3k + 2)/2.

JKCcTpeMalbHEHE CBOHACTERBa
BEeHCTB APHOIBIAa.

(3.8) Ecau k uemno u p~ + p® = (k2 — 3k - 4)/2, mo p— = p+

4 YMH, 1. &1, Bam. 3

PUBEIX cTeleHn m,

e. ecau = (m?®— 3m 4 4)/2)

HONBI a.

YcmrTeHHHX Hepa-
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(3.9) Ecau k.-nevemno u n—+ n® =-(k*>— 3k 4+ 2)/2, mo n- =nt+ =0 u
uMeemcs, Moabko 00UH GHEUHUT 06aA.

Kpome nepasercTsa Xapuara GEII0 H3BECTHO TOJBKO OXHO OTPaHHYEHHE TO-
NONOTHYECKOTO NWPOMCXOKIEHNSA, TIPAMEHNMOe B CIydde HEUYeTHOTO m.

(3.10) Ecau m== 4, mo - 4 I°<C (m — 3)¥4-p={m? — h?)/4h?, 20e h —
atoboe Yyeaoe Hwucao, Komopoe ecmb JeAUmens HUcAe m U cmenenb HEYemHozo npo-
cmozo uucaa.

Hasa geTHnx m sro caepyer u3 (3.6) — (3.9), Jmﬂ HEYeTHHIX 1M BTO HEPaBeH-
creo Bupo — 3sonunosa ([33], 1. 3).

JKcTpeMaadbHOE CBOMCTBO HepaBeHCTBa (3.10).

(3.11) Ecaw - + I = (m — 3)%/4 + (m® — h?)/4h2, 20e h ecmb dequmens
YUCAG M U CIMENEHb HEUEMHO20 NPOCIOZ0 WUean p, my cyuecmeyom maKue .y, . . .

. a, € Zp U marue RKOMROHeHmw By, . .., B, 8on0fmenua RPENRA ¢

w(B)= ... x(B,) = 0, umo 2paHuya yenu Ea (Bl € Co(RP% Z))

i=1

ecmb [RA].
Teneps PaccMOTPEM OFPARHMUYEHUS TOIOJIOTHIECKOTO NPOUCX OFKACHUS HA KOM-

naexcHue cXeMH KPUBEIX cTemeHM m, obcyxpasmmecs B [33].
(3.12) Ecau xpusas pasbueawwas, mo | = [m/2lmod 2.
QPopmyaum Poxauna.

(3.13) Ecau m uemno u kpusas pazbusaioujas, mo

AN — M) = I — m¥4.

(3.14) Ecau m wuevemno w kpueas pasbusawwas, mo
AY—TI- + 21 — ) =1— (m*— 1)/4.

dKcTpeMaabHEHEe CcBOMcTBA HepaBeHcTBaAa Xap-
HaKa.

(3.15) Jwéas M-kpusas npunadaescum muny 1.

(3.16) Cpapmenme Xapunamona ([33], 3.4) — Mapona [21]). Jwbas.
(M — 2)-kpusas wemnoil cmenenu m ¢ p — n = m*4 + 4 mod 8 npunadaexcum
muny 1.

dKcTpeMaasHHEe CBOHCTBA YCHIEHHHX Hepa-
BeHCTB APHOJXBHNA. '

(3.17) Ecau m=0mod 4 u p— + p® = (m* — 6m 4 16)/8, mo Ekpueas
npunadaexcum muny 1. :

(3.18) Ecaum = 2mod 4 u n— + n® = (m® — 6m - 8)/8, mo xpueas npu-
Hadaexmcum muny L.

Orpanngenus, He IMeOMYe TONOIOFHYECKOTO NPOUCXOKICHNANA, KAK IIDABHIO,
TpynHOOGOspuME, L oIpmas MX 4YacTh ABIAeTCH CIENCTBHAME TeopeMul Beay,
T. €. CAERCTBUAME TOTo QaKTa, YTO ABE HEIPHBOTHMHE KPHUBHe cTenmeHeil m u g
nu6o cosnanalT, aubo nepecexawrcs He Gosee, veM B mq Toukrax. Chopmynupyio.
Hexoropeie m3 Hnx. Bonee o6mue dopmynuposxu cm. B [11] u [33]. dan m < 11
OHH ABAAITCA CHIENCTBHAMM IPHMBONHMHX 37eck (OPMYIHPOBOK.

(3.19) hy <X m/2.

B wacrnocru, ecau h; = [m/2], To 1 = [m/2].
(3.20) hy<m.

B gacrrHocTn, ecnu k; = m, 0 l = m.

(3.21) Ecau r < 8, mo h, —l— [(8 — r)/2] < 3m/2.

B uacrroctu, ecam h, = [3m/2], 10 | = Bmyl.

(3.22) Eeau r < 13, mo A, + [(13 — /21 < 2m.

B =macraocTH, ecnu h’ = 2m To | = 2m.

Kpome orpanuuenni BTOTO THHA B [33] GBuro ToABKO ABA OrpaHUUEHUs (KOTO~

pHie gopmynupylorea Hmke Kak (3.23) u (3.24)), He moxkasaHHBe AaH cxeM THO-
KHX KDUBHIX. e
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(3.23) HepasencrBo 3BoHuOBa. Eciu m nevemno, mo
- -+ 1< (m? — 4m + 3)/4.

B muormx cxysanx omo ciaGee, wem (3.10), HO B HEKOTOPHX — cuiLHee.
Haumenrmee anauenue m, nan xoroporo (3.23) cunnuee, uem (3.10), pasno 693.

(3.24) Ecau hy = [m/2], mo rpueas npunadaemcum muny I.

Poxyua ormerun ([33], 3.6), uro, momudmompys HOKABATONBLCTBO (3.24),
MOMHO HOJYYHTH HEKOTODHIE ADPYTHE HBBECTHHE OTIPDAHKYCHUA, OXHAKO CIEIYIO-
Iiee OTrpaHYYEHME, KOTOpPOEe TAKKEe TIONYYABTCA DTHUMH CPEJCTBAMH, HO He BHTe-
K8eT M3 TeopeM, NEePETHCISHHNX BHIIe, M HE OHIC 3aMedero,

(3.25) Ecaw h{ = m, mo kpusas npunadiexcum murny 1.

B saxalouenne sroro maparpaga s xoren 6u ymommmyrs HamGolee cTapyio
FUIIOTE3Y TOMOJOIUY TUIOCKHX BeNIeCTBEHHHX anrefpanueckux xpmarx. Ona 6u1a
sajBuEyTa B. Parcpeitn [29] 8 1906 r. m coctomr B ToM, uTO

P << (3m? — 6m 4 8)/8 u n < (3m® — 6m)/8

aas mobo#t Kpusoit wernoit crenenn m. B 1938 r. U, T. Ierposckait [25] npen-
JOKUI caeRyomyw Gonee cnabyo ranmoresy:

P << (3m® — 6m - 8)/8 m n < (3m?® — 6m + 8)/8.

Hna moboro m 2> 8, m = 0 mod 4 B 1980 r. s mocrpomn [40] kpuByI0 cremeru
m ¢ BemecTBeHHOM cxeMoit ((m® — 6m)/8111 ((3m? — 6m + 8)/8)). Takum ofpa-
30M, BTOpOe HepaBeHcTBo Porcaeitn ne Bepro g m > 8, m = 0 mod 4. Bompoc
0 TOM, BepHa J¥ runoresa Ilerposckoro, ocraercs OTKpHTHM. OH Jomyckaer
Gollee MUPOKYO MOCTAHOBKY: BEPHO JH, 9TO €CAH X — MHOMECTBO HOMOIBH -
HEIX TOYEK AaHTHIONOMODPHON MHBOMOIME He0CcO60H OXHOCBABHON KOMIAKTHOR
KOMINIEXCHOH nosepxnoctn 2, To dim Hy(X; Z,) < M)

§ 4. Hopmie orpaHnvueHns Ha ¢XeMBl KPHBBIX

Crawana paccMOTPYM OrPAHUYEHES TONOJIOTHYECKOTO IIPOMCXOMIEHUS.
Hepasemcrtra Poxamma [34]
(4.1) Ecau kpusas npunadaexcum muny 1 u m = 0 mod 4, mo

dv + p — n < (m? — 6m + 16)/2.
(4.2) Ecau xpusas npunadaescum muny 1 um = 2 mod 4, mo
4n +n— p << (m?— 6m + 14)/2.

Comocrasiense pTHX oTpaHWIenuil Ha KOMIUIEKCHYIO cxemy ¢ (3.15) u (3.16)
MaeT OTPaHWYEHMA HA BEMECTBEHHYIO CXeMY, COMepKalue HOBYI MapopMAanmo
ms m 2z 10, em. [34]. lokasarenscrsa Teopem (4.1) m (4.2) HanoMuHAT Nokaza-
TeICTBA HepaseHeTB (3.6) u (3.7), HO B OTIMYHME OT BCeX HPeANIYIIAX IOKA3a-
TEIBCTB 3TOR 06JacT¥ B HUX HCIONB3YIOTCHA HeanreGpamvecKue pasBeTBICHHHE
HaKPHTAH, & UMEHHO, ABYJUCTHbIC HAKPHTHA ¢ Gazoli CP2, passersaeHHHe HaJ
TOBEPXHOCTAMM, COCTABIEHHBIME U3 TONOBMHE KpuBOH CA W NONOBHEE IpoeK-
tupHON nnockoctw RP2. Hepasno T. ®@upuep [8] mamea wosnie orpanmuenns,
aHANOTHYHbIE HepaBeHcTBaM (4.1) u (4.2) m gokasmBaeMmble aHaJOTHYHEIM obpa-
3oM. HoBriM aneMeHTOM B 9THX TOKa3aTedbCTBAX SBIHETCH HCHOJB30BAHME BCIIO-
MOTaTeNbHEX MHUMHX OPAMEX B KOHBK. (OHO Ieraer [0Ka3aTeNbCTBA HEIPATON-
HEIMM B clydae Iu0KMX KPUBHIX.)

B 1982r. T. ®upnep (7] m B. B. Huxyans (23] rezasucumo u pasuniMu mMeto-
ABMU TONYUMAR GANM3KEe NPYT K APyry orpanmdenns. Jlokasarenscrea Ouunepa
POZICTBEHHK MaPBHOBCKMM JoKazarenncrsam [21] skcrpemansusix cpoiicTs Hepa-
seHcTBa Xapuaka. OHE 0CHOBAHK Ha npumenenus obobmenuoro T'mity w Mapa-
noum [13] cpasrennsa Poxuuna [30], [3]. ®upiep nprvMenun ero K moBepxHOCTAM,
aesmammy B CP2, torma xak Mapar paGoran B S

4%
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Hdokaaarenncrsa Hurynuna ocmosank ma HayYenmu apndmeTwseckoii poam,
KOTOPYIO HIPANT MOMOJOTHYECKNe KIACCH BOUIECTBEHHHIX THKIOB B KBAIpaTHd-
HOHl popMe HEIEKCOB HepeCeUeHWs HBYJIMCTHOTO HAKPEIBAIOIIETO MHOI000pasus
CP? ¢ setBuennem nag CA. HURYIVH moayumi CBOM PesyNBTATHL 0 KPHUBHIX KAk
CHENCTBUA TEOPEM O BOINOCTBEHHHX ANTefpPandeCKuX HOBOPXHOCTAX. JTH TEOPEMBI
ABIATCSH eNUWHCTBEHHBIMH OIPAHUUSHUAMN B TONONOTHE BEIIECTBeHHLIX aire6-
pamdecKux IMOBEPXHOCTE, KOTOPHEe OHJIFM NONYYIeHE B TeYeHNEe IHOCaeaHUX 6 mner.
Msr me Oynem smech mx pacemarpasars (om. [23]).

B oGenx paGorax WMEIOTCH PeSYALTATH 0 KPUBHX BCOX WOTHHIX CTeNeHel, HO
OPH OJHHUX 3HATEHWUAX CTONCHU CHILHEE PesylbTaTsl ONHOE paGoT, Upm Ipy-
rux — papyroit. He oGeyxpmas wammywo pabory B 0T[edbHOCTH, CHOPMYIHDPYIO
CaMHe CHILHEE Pe3YJbTaTh.

HoBme srcTpeManpHHEe CBOUNCTRA HepaBeHCTSa
XapHaka.

(4.3) (Dypaep [7]). Eeau m = 4 mod 8, kpusas seasemcs M-rpusoli u ra-
DAKMEPUCMUES Kaxcdo20 HemHo20 0804¢ Yemnua, mo p — n = —4 mod 16.

(4.4) (Huxynan [23]). Ecau m = 0 mod 8, spusas sessemcs M-kpusoti
zaparmepuCmMura RKaxc0o20 uemmuozo osaaa Odeaumcs na 2, mo Aubo p — n
=0 mod 2% 4ubo p—n =4%, 2de q>2 uy =1 mod 2.

(4.5) (Huxynmu [23]). Ecau m = 2 mod 4, kpusas seasemca M-kpusoil
U ZaPAaKmepucmura Kaxcdoz0 Hewemmnozo 08adaq Oeaumcs Ha 27, mo p —n =
= 1 mod 2r*3,

Teopemur (4.3) — (4.5) conep:xar HoBYI0 nndopmanmo g m > 12 (cm. Dun-
nep [7]; Haxyanu [23] yrsepxnan, aro (4.5) cotep:ur HOBYIO HHPOPMATINIO LI
m = 10, "o ero mpumep, kKax u awb0HA anaxormunsii npumep ¢ m = 10, me yaos-
Jersopsaer crapomy orpanmgennio (3.9)). Jlw6onrireo, uro ecan rmmoresa Parc-
neitn — ITerporcroro sepHa, To ycaosusi teopeM (4.3) — (4.5) EmKrorga He pea-
auaywrest (em. @ugrep [71).

HoBre cpaBHeHHA JaA BeMECTBEeHHHNX CXEM KPH-
BHX TtTmHma I

(4.6) Ecaum = 0 mod 2, kpueas npunadiercum muny 1 u raparmepucmura
Kancd020 HEUEMHO020 06aAG YemHd, mo p — n ==m3*4% mod 8.

(4.7) Ecau m = 0 mod 4, xpusas npunadaexscum muny 1 u zaparmepucmura
Kawcdo2o wemhozo osasa wemua, mo p — n = 0 mod 8.

Teopeva (4.6) O6uuna gowasama A. JI. Guemsnom [36] B 1980 r. Ou mokasad,
4910 oHa ABAsercs opMadbHLM ciefcrsmeM gopmyiasr Poxamua (3.13), rak 4ro,
cTporo rosopsi, He HoBa. TeopeMma (4.7) u crermajdbpHHA caydail Teopemit (4.6)
oon mowaszamsl Hukymuumm [23]. OGe Teopembl MOMHO TOJAYIMTE H METOTOM
Qumiepa [7]. Teopema (4.7} comepssur HoBYIO wHbOpPMANHI0 AIA M = §: KOMI-
nexcHas cxema (1 (6*[j 7-)); cremenu 8 ynoBiersopseT BceM CTapsM orpammye- -
HESM, HO He yaoBlerBopser (4.7).

3afiMeMcd Temeph OrpAaHMYEHEAMH HE TOMOIOTHYECKOTO IPOMCXORTEHHSA.
B pacemarpuraeMurii mepmon ORI OTKPHT HOBHIE KIACC TAKHX OTpaHUWUYEHWil. ITH
OTPAaHWICHAA ellte MeHee 0603PUMEl, IeM CcIeNcTBES TeopeMsl Beay. Yaosaersopu-
TeXbHE® o0Ine GOpMYIMPOBRY ANA HUX He Halinews. [losromy erpanugycs 06-
CY)RJIEHHeM WX MCTOYHHKOB, HeCKONBRVME CHENWANBHEME (QOPMYJIMPOBKAMIE K
obmeit comkoit ma patorsr (6] m [41].

Bonsman 9acTh 5THX HOBHX OrpaHndeHudi KORABHIBACTCH TPM TOMOIIM MOCT-
POEHHA BCHOMOTATENBHEX Kpushix tirna I (Rar npasnno, cremened 1 uanm 2) nom
CeMERCTB TAKHX KPUBBIX M NPHMEHEHHeM TeopeMbl Be3y BMecre ¢ HEMKeCTeNyIo-
mumy treopemamu (4.8), (4.9) u crapruvu orpaHmueHuaME, CPOPMYIHPOBAHARIMY
Beimre B § 3. .

« (4.8 ®opmyna Poxnunma ana mapwm xpuHBHX. Iycms
Ay, Ay — rpuasie muna 1 cmeneneii m{, my, mpanceepeassrse dpyz pyey u umew-
wue r edupecmeeHHBr “movek nepecevenusn. Ilyems C — kpusas cmeneny m =
= my; + m,, nosyiennan us Ay |) A, 6 pesyavmame Mmaroz0 MIAV20 BO3MYU) EHUL,
Ymo KomnaexcHuie opuenmayuu kpuesir Ay, A, onpedessiom opueHmayuio Kpuaoi

U
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RC. Han; kpusoti RC ¢ amoil opuenmayueii noaoxcum
{ m2/g—1-++2(II* —117), ecau m wemmo,
o= (m2—N)/4—14+2(I1* —1I7)+ A*—A-, ecau m neuemmo.

Tozda o wemno u 0 < 0 < mym, — r. Kpusan C npunadaexcum muny 1 mozda u
moavko mozda, kozda ¢ = O (m. e. kKozda Gan opuenmayLL ee aeuyecmeenHoll Ywacmuy,
OnpPedenieMoli KOMRACKCHELMI OPUEHMA-
yuam rpusnr A, u A,, ewnoanena
dopmuyaa Poxauna). Ecau o = 0, m)
ML OPUEHMAYUR AEAAEMCS KOMNACK-
CHOU.

Coenmaneuble  CIy4ad TeopeMhl
(4.8) Owam  mafimens:  ®upiepom
(1331 3.7), Maparom [21]1 u T. M. Ioxo-
TOBCKHM, OKOHYATENIbHEIH Bapmanr —
B. U. 3sosmunoseim u asropom. Teo-
pema (4.8) sBaserca gacTHEIM Iydaem
oGo6menns Gopmyast Poxamna Ha npo-
u3BOJMLHBE 0co0KEe KpUBLE, HajifeH-
Horo B. M. 3sonunoseM [48]. Orkpun-
Tasg KaK OCHOBA JJf HOCTPOEHm Kpu- Pme. 1
BHIX ¢ TPENIHUCAHHOE KOMILIEKCHOH
cxeMol, teopema (4.8) okasanach MONMEKM OrpaHHYEHEEM HAa B3aHMHOE DaC-
HOJIOKeHMe IBYX KPUBLX THNA [, a npr moMomu BemoMoraTeILHBIX HOCTPOSHIH 6o
yaJ10Chk IPEBPATHTH B MCTOUHEK
OrpaHHYeHH HA CXeMB KPHUBBIX.

Ilyers £ = {Li}ienps — Ty-
90K  BEINeCTBEHHBIX  IPAMHEX.
(Ilpamas  Ly,.,,, onpenenserca
ypasuenunenm oA (z)-+ ¢4, (z) =0,
e Az} =0 m Az) =0—
YpaBsHeHuA UPAMEX L.0) 1 Ly p)-
Bce mpamuie L; npoxonst uyepes
omay Touky P.) Ilyere 4 —
Heoco0ad KDHUBAH CTONEHH m.
Ipeguonoxum, uro gepes P me
OPOXOUAT ~EeleCTBeHHEE —Ops-
MBle, Kacawmuecs EKpusolt A
B MHUMBIX TOYKAX WA KACAI-
mnecs Kpusoir A B TouKe 1e-
pernta. Torma  mepeceuenme
CA N (U CLy) cocromr usRA n

teRP

KOHEYHOTO YMCIIa OTKPHITEIX TIaji-

RHX OYIr. SaMBIKAHHE MHOMKEC

(C4 N (Y CLy))N\RA oGosmaunm uepes SpA. 910 raajgkoe 3aMKAYTOE ONHO-
teERPL

Puc. 2

MepHoe HonMHoroo6pasme mosepxHocTH CA, oMo mepecekaercs ¢ RA B Toukax
Kacanusa kpusol RA u mpameix RL,.

(4.9) (@upxep [6]) Hyemo {Li}; ey — muorcecmeo npamuwr nyika £, nepe-
cexalowyur komnonenmy C rpueoti SpA, u nyemo Ly, Ly, — rpaiinue npamne smo-
20 muoxceemen (mak wmo Ly, Ly, wacaiomes wpusoti RA 6 C (} RA). Iyemy npa-
muie Ly, 1 € U coznacosanno opuenmuposans. Ecau A npunadaexcum muny 1 u
OpUeHmayus npamol Ly, €oziacoeana 6 mouke KACAHUS ¢ KOMNACKCHOL OPUEHMO-
yueli kpusoil A, mo u opuernmayus npanoti Ly, coanacosana ¢ mouse xacanus ¢ smoil
KOMNACKCHOU opuenmayued kpusoir A4 (cm. pme. 1). _

B cuny (4.9) xoMmiIeKcHRE OpMeHTAIME TETOYKA OBATOB, COEMHEHHEX KOM-
HOHEHTAMM MHO#ecTBa SpA depemyiores (cM. pmc. 2). Ecam kamnmas TpaMan
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L; € £ nepeceraer R4 B> m — 2 TOYKAX, TO TaKHe NENOYKH JErKo o0HAPYKH-
Bajorca (cM. puac. 2, rie m = 8). B arom cayuae Teopemy (4.9) MOKHO MONYIUTH
KaK IpocToe cleRcTBme TeopeMH (4.8) (em. [41], 1.4).

Paccmorpum HekoTopHe cHeNAaNbHEE OTPAHVYEHUA, HOJXYIOHHKS UPH HOMO-
ma (4.8) m (4.9).

(4.10) He cyujecmeyem wpueoit cmenenu 7 ¢ e2ujecmeennoll cremol
J U 114)).

(4.11) Iyemp (a L1 PYUL {(p) UL 1(8)) — sewpecmsennan cxema Kpusoli cme-
nenu 8 ¢ Henyaeonmu B, v u 6. '

(1) Ecau 1 =22 (m. e. ecav oo + P -+ 9+ & =19}, mo B, v u & nevemnu.

(ii) Beau ] =20 u p — n == 4 mod 8, mo 06a uucra us wuces B, y u & ne-
Yemubl, 4 00HO “LEMHO.

Teopema (4.10) Guna amoncuposana B 3amerke asropa [40] u ony6nmkonana
€ pasiMYHKMHE HoKadareascreamm B [41] m [6}. Teopema (4.11 (i)) mns o = 0,

TunI

Puc. 3

fp = 1 Omma maiigena @uumuepom [6]. B ToM Buge, kak oma cPopMyIMPOBAHA
BhIe, Teopema (4.11) Geuna moxasama B [41]. Ilepsuie orpapmuenma Takoro copra :
6nmm orkphrTat @Omunepom. Hpesn mpumeruts Teopemy (4.8) BMecto ¢ummepos-
CKOTO 4YepefloOBaHUA OpHeHTANHH rpunamiexur Poxnmay.

JApyrum npuMernermeM teopeM (4.8) m (4.9) 6600 ofnapy:kenue CBH3M MERLY -
pacnoioskenneM KpuBoidl B RP? oTHOCHTEeNEHO OPAMHX M KOHHK, ¢ OfHOK cTOpO-
HEH, ¥ KOMIIIGKCHOM ¢cXeMoi, ¢ xpyroii. Hanpumep, Tem xpusoi crenenu 5S¢l = 4
onpeseNsAeTCs €6 PACIONIOKEeEneM OTHOCHTENRHO UPAMELX (eM. puc. 3 niau Oumiep
[6]). Amamormunsie cBA3M THIA KPHBOi ¢ IPYIMM 6e TreOMEeTPHYECKHM WHBApPHAH-
TOM, YHCIOM €@ BeIMeCTBeHHHX O-xaparrtepucTuk, Ouam orrpwure B. I'poccom m
. Xappmcom [10].

B 1984 r. 1 o6HADY:RUI HOBYIO BOBMOKHOCTE IONYYCHHA OrPAHNYCHHAN HETO-
moxormyeckoro upoucxosruenusa. OHA OCHOBAHA HA HOCTPOSHWR Tepenonok B C P2
¢ rpanmtamMa B SpAd. 31ech A OTPAHHIYCH TEM, UTO AHOHCHPYIO OHO CHEIHAIHHOS
OTpaHMICHNAS, IIOIYYSHHOE HTHM METOLOM.

(4.12) Ecaw Aa)U1(PYU 1{(v)) — sewyecmeennan crema M-xpusoil cme-
nernu 8, mo mpoiika (a, f, V) He Moycem 6umo Hu 00HO U3 CALOYIOUUT CEMU TMPOCK:
(1, 3, 15), (1, 5, 11), (1,9, 9), (3,3, 13), (3, 5, 11), (3, 7, 9), (5, 5, 9). He cy-
ujecmeyem xpueoll cmenenu 8 c seupecmeennoti cxemoil (41113111 ¢3)Y111(9)).

Taxmm o6pasom, B cnny (4.11) u (4.12) BemecTpennasn cxema M-Kpupoii cre-
nenm 8, koropasn mmeer Buf (1 (@)1 P)il1(y)), MOMET EMETH TONBKO CXEMH
AU U1A7), Ahu 1Tutdly)y o AGYu17yut<7)). Henas-
so E. 1. Mlyecrun noxasald, 4ro 5TH TPH CXeMH JeHCTBUTENHHO PeaTumayioTes.



YCITEXHM TONOJOIUHR ANIEEPAMYECKHX MHOIOOBPA3WN 55

§ 5. Yreepspenne Hiaeiina

Boxee cra ner masag O. Huetim ([20], ¢. 155) B Heckoabko Heounpepexennoi
Manepe HaIMCAX, YTo Kpusaa Tuna 1 ne donyckaem passumus.

B 1978 r. B. A. Poxmuu (133], 3.9), ccrasich Ha dakTHgecknii MaTepuan #
a1y $pasy HieitHa, UpemiosRuI runoTesy, 9ro Jobasg KpHBasg JAaHHON cremeHH
¢ JaHHO} BemecTBeHHOH cxeMoii mpuHajgaexnT THOy I, ecim m Tombko ecnu ara
cxeMa He SABJIAETCSA YacThio GONBIe# BemMECTBEHHOM CXeMH KpPHEBOA Toil ke cTe-
TeHd.

T. M. Monorosernix [27] samMerni, 94T0 M3 CUPABEIMBOCTH YACTH (ECIAHA» DTOK
ranoTe3n ® 73 TeopeMsl (4.11(i)) BHTexaxn GH HOBHE OIDAHNYEHMAS HA BelleCTBeH-
Hhe cxeMH Kpusnx crenenu 8, a E. W, Illycraa [37] nmocrpown xpuswe crenenn 8
¢ semectBesaEMu cxemamu (1001 ¢YU1@YU1E)»r H6U1EYIL 1&YU15)),
He YROBISTBOPHIONMMME 3THM orpanudenusam. Taxmm o0pasoM, CymIecTBYer BeEIIe-
creenran cxema cremend 8 tmpa Il (mampumep, (A0U1 (@ N1{2)U1(4)) mam
Atpn1dd>n1@yu14)y)), Koropasg He ABISETCA TACTHI0 Gonblie# BermecTBEH-
Hoit cxemul creneny 8. HeuwssecrHo, BepHO Im, 4TO A106ag MaKCAMANBHAS BeIe-
CTBEHHAA cxeMa Hammoii crenenn mpmHante:xut Tany 1. MarepecHo, cupasennusa
Xm ruuoTesa, nocrasiennas PoxameeiM, B cIyuae ruGREX KDPUBHIX.

Mue Kamercsa, 9TO HECMOTPA HA NPHBICKATONBHOCTE M QYHEAMOHTAIBHOCTH
BOOPOCA O COOTHOMIGHHH MERAY MAKCAMAJILHOCTHI0 BOIECTBEHHON CXEME M ee
npuHajesnocteio Tany I, cnosa Huelna my:xuo monumars Golee GyRBadnHO.
WUmenno, uMeeTca CIeYOMAs HECAOREAN TeOpPOMa, KOTOpas 1o AYyXY M IO AOKa-
3aTenbcTBY Gauska K nHOHEpPCKoi pabGore Hueitma.

(5.1) Hycmv A; — uenpepuigroe ceMelicmeo 8euLeCMEERHBL aA2elpauveckur
rpuenz (He o6sasameabno naockuz). Eeauw A, umeem moavko 00HY 0cobyio moury,
u ama mouka — Heswpoxcdennas dsolinas, ocmanvhbie A HeocoOt, U ecal kKpugsie
Ay ¢ t << 0 — pasbusarouwue, mo wucto womnonenm xpusoll RA; ¢ t > 0 ne npe-
socrodum wucaa komnonewm gpusoll RA; ¢ t << 0.

Mo-summMoMy, 3Ta TEOPEMA ABIAETCH TACTHHM CIHYIAEM TEOPEMHl O MHOTO-
ofpasnsax wpoms3BoNLHOK paaMmeprocTE (cp. ciaepylommit maparpad). Hemasmo
A. Mapan (uacrHOe coofmenne) mepeoTKpHI TeopeMy (5.1) m norasaxn ¢ ee moMo-
MBI, ITO 80 GCAKOM NUUKE NAOCKUEL KPUGHE HemHOU cmenenu. m = 4 umeemces
xpusas ¢ wucaom komnonenm < (m? — 3m — 2)/2. (Ilocrepnee pas m == 0 mod 4
GHLI0 OIyGIMKOBANO ¢ HENPABMILHEM NOKazaTenbeTBoM A. JI. Uemomkycom [2],
UPABAIBHOE MOKABATENLCTEO Mag m = 4 Guno mafimeno 10. C. Ymcmemko [41.)
Jiaa m = 4 orcioga ciemyer, uro wepes ai00ue 13 BemecTBEHHHX TOYER IIOCKO-
CTH IPOXONWT CBA3HAA BOIIECTBEHHAA KpHBag cTemesy 4, 410, B CBOK 0Yepelb,
paeder (3.22), BeposaTHO, MOMHO ORUIATE TANBHERIIOTO NPOrpecca B TONMOAOTH-
96CKOM HCCICNOBAHAE BEINBCTBEHHEX NYIKOB KPHBHX, KOTOPOS MHTEPECHO X CAMO
oo cefe, M KaK MCTOTHWR OrPAHHYEHWE HETONOIOTHIBCKOTO IMPOMCKOMTEHMUS

§ 6. KomMniercHsIe TONOTOrNYECKHE XaPAKTEPHCTARA MOBepPXHOCTeik

[Tepenecense TeoOpAN KOMIIOKCHAIX TOOJIOIHIECKAX XaPAKTEPHCTAK KPMBHX
Ha cayyali MEOTo00pasmil OOJXBINKX .PasMepPHOCTEl eIle TOXHKO HAYMHAETCH, H
BpeMsa 1ia ob6zopa eme He Hacramo. ChopMynnmpyio JAumL HeCKOALKO olpenelne-
Hufl W GaKTOB, OTHOCAIIMXCA K CIYYal IOBEPXHOCTEH.

Nuerorcs Tpa THNIA HeOCOOHX BEIECTBOHHNX aNreGpamIeckux MOBePXHOCTOM’:
T abs (I aGcomoranit), I rel (I orrocurensmmii) m I1. IosepxHOCTS 4 OTHOCHTCA:
x Tany I abs,” eciw ee semecTsennas vacts RA peanuzyer Hyas rpynnn H, (CA4;
Z,); x tany I rel, ecotm RA m mnockme cevenus nosepxaoct CA peanmsyor ofuH
saement rpynnst H, (CA; Z,); ®x oy I1 B ocramsmsx ciygasx.

Has moepxmocredt Tunmos I abs m [ rel anrop [42] ompepemun crpyxryps,
AHATOTAYHEG KOMILTGKCHHIM ODHOHTAIMAM KpuBHX THna 1. Aro onpeneienuse
yaoGno chopMynupoBaTh B aHATHTHIECKOR curyamum, ofobmaomed ciayuan mo-
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BepxHocTeil TunoB I abs u T rel. IIyers 27 — HeocoBas KoMINEKCHaS TIORepX -
Hocth ¢ H (25 Z,) = 0; nyers ¢: & — 4 — SHTUTOJIOMOPOHAS MHBONOIMA U
¥ < & — neocoGan Kpusas (BO3MORHO, IycTas), HHBADHAHTHAH OTHOCHTENb-
HO c. Momommm X = fix(c)uY = X N%. Iyors X n ¥ PeanuayoT onuE sie-
MeHT rpymusl H,(2'; Z,) (8B cayuae ¥ = G s10 o3mauaer, aro X peanmnayer HyIb).
Torma X\Y oGnamaer IByMS BHLeTeHHEBIMMA IPOTHBOTONOKHKIME OPUEHTATH 51
MH A BHJIRJAEHHO) CIMBOPHOM cTPYRTY poii, KOTODHE onperessores CHeR yIOnuMA
CROIMHE CROMCTRAMYE W HARBIBAITCT KOMNACKCHOIMIL.

Uycts ay 1 @y — mousn w3 X\ Y. Komnaercnan OPMEHTAINA THOBEPXHOCTH
XN\Y n ecrecrsennas opmenranmms MuHoroo6pasusg 2 ONPENENAIOT OPUEHT AN
cunoes Dy, Dy 1pyGuaroii okpecTHOCTH ToBepxHOCTH X B 2, nesRammx Hal a,
u a,. llycrs b; € 0D; v u; — uyrs B 6D, coenunAlomui b; ¢ c(b;) u cornacoran-
HHH ¢ opuenTanumeil gucka D;, m oyers s: [ — (X U¥) — nyrs, coenn-
mmiomuit by ¢ by, Torma mernm  suy(c o 5)~'ug! peammsyer HYJb TPYINTH
H( (X U¥); Z,).

YRamy Apyroit cnocol BBEJEHNS TEX e KOMILIERCHEIX opuentarmii. Jlerko
MOKA3aTh, 9TO CYIECTBYeT eANHCTBEHHOE JBYJIMCTHOE HAKPHTHE MHOT0OGDAZMS
&\¥, passernaenHoe Hag XN\Y, H 9T0 KOMUOBMUKS BTOr0 HAKPHTHAS W 6CTe-
CTBEHHON upoeximm L\Y — (2'\¥)/c sBiasgercs YCTHIPCXTUCTHBIM (KU~
IeCKHM HAKDHITHEM, PAa3BETBIIEHHEM Han o0pasom mosepxHoctn X\ Y. Tpynma
aBTOMOPOUIMOB HTOTO UETHIPOXJUCTHOTO PABRETBIEHHOTO HAKPHTHA HMEeT IBE
obpasyroume. OHE moBOpaUMBAKT ciouw TPYGIATOH ORDPECTHOCTH TOBEPXHOCTH
X\Y B HarpHBammMeM NPOCTPAHCTBS HA YroN 11/2 B NBYX HPOTHBOTIOMOMHAEIX
nanpasiennax. Takum o6paszom, o6pasyomme ompeessoT IBE TIPOTHT OTOIOMK-
HEI€ OPHEHTALUN HOPMaJbHOro paccioerns nosepxuocty X \Y. Bwmecre ¢ ecre-
CTBEHHOH opmeHTanuell ofbeMinomero MHOroo6paams »TH OPHEHTATIHN otrpene-
AT KOMILIERCHKIE OPMEHTATMY moBepXHOCTH X N\ Y.

Ilyets %" — ppyras kpusasi, WHBAPDHAHTHAS OTHOCHTENbHO ¢: 2 — 2 1
Peanmu3yIOmas Tor e vaeMent rpyuns H,(2'; Z,), unyers Y = %' 1 X. Torja
Y UY’ pastmusator nosepxmocts X Ha JBe YACTH, KOMILICKCHAS OpUEeHTALN A
nosepxrocTn X\Y n wommiekchas opueHTamus mosepxmocty XN\ Y’ conma-
AAIOT Ha OUMOI U3 BTHX YacTell W MPOTUBOTONOMKHK Ha Npyroit. Taxum oGpasow,
LA BemecTreHnoi neocoboit mosepxrocTy 8 RP? Mut mMeenm, wa camoM aeuae, npe
IPOTHBONOJOAHRE ROMINEKCHBIE OpHeNTanun mosepxunoctu RA B chaydae tima
I abs u nBe nporusowomomxnre opmenranmm Tpoo6pasza mosepxmocT: R A opu
HakpuTan 83 — RP® B cayuae taoa I rel.

Keanparmanas gopma H(X\Y; Z,) - Z,, orevaomas (cM. (19]) BrIme-
MeHHol cnMHOPHOR cTpykType moBepxHocT X \Y, oTHOCHT Kaacey, pealusye-
MOMY TJIA[[KO BIOKEHHOR ORDPyRHocThIo § < XN\Y, kanace muvera 1 - (xod-
Punment aanennenns B 2" obvenunenus X | Y n OKPYHHOCTH, KOTOPAA mMOJNY-
JaercHd U3 S B Pe3ynbTaTe CHBHUIA BLOJbH KacaTelbHOTO K S BEKTOPHOTO NOJH,

yMHOMenHOTo Ha )/ —1)mod 2.

JTa CHUHODHAA CTPYKTYPa MOeT GHTh 0XapaKTepU30BaHA U TeM, KaKie 3Ha-
"eHUs OHAa TPHHUMAET HA OCHAIEHHWX OKpy:KHocTAX. Fe smauenme Ha oKpy&-
BOCTH S < XN\Y, cual:KeHHON moaeM V BeKTOPOB, KacaTelpHHX K X, PaBHO
Kospdunuenty samemnenust (modulo 2) B 2 mwomepxmocTw X |J % u ORpymHO-
CTH, TONYYAOIEeHCcH B3 S B PeayTbTaTe MaJOro CIBUTA BIOAH BEKTOPHOLO ITOJIH
Y —1v.

KomunexcHeie opuenTalui M CIMHODHEE CTPYKTYDH HOBEPXHOCTeH HoIry-
CKAIOT NIPEMEHEHH I, AHATOTHIHEE IPUMEHEHIAM KOMILIEKCHBIX OPHEeHTATHH K pi-
BEIX. CHOoPMYNHPYIO TONBKO OLHY TEOpeMy, TOKABAHHYIO C HX HOMOIIHI — AHATOT
yrsepxaenns Hueitna, mowxasammeii B. M. Xapaamoswm m aBTopOM.

(6.1) ITycmv A, — nenpepuignoe cemeticmeo eewecmeennwixr anzeGputiveckur
nosepatocmeti 6 RP®. Ecau A, umeem moavko 00ny ocobyio mouky, w smii mouka —
negupoxcOennas dsolinas, ocmarvrbie A; Heocobul U, ecau noseprrocmii A, ¢ t <<
npunadaexcam muny 1 abs, mo wucao dim H (RAy; Z,) ¢ t > 0 ue npesocaodum.
wucae dim H,(RA4 Z,) e ¢ < 0.
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ITpu BROJHEHUN HEKOTOPHX YCJIOBHEA BemecTBeRHas 4acTh R4 axreOpanue-
cKo¥l nmoBepxHOCTN A 0oOaagaer IPYTUMHI [ONOJNHATEIBHRME CTPYKTYpPaMH, onpe—
nensiemuiMu pacnodoskenreM R4 B CA, Koropre He HMeOT aHAJOIOB B Ciydae
Kpusux. Ecnm RA peanusyer B CA4 ToMoJOTHYecKHH KJacc, ABOMCTREHHBIH
wo(CA), 10 RA obnapaer sejedeHHoii couHOpHO# crpykrypoit. Ilo cymectry
oHa Geuna seefera Poxnmunm [30] m Tuity u Mapanosm [13]: nus opuentupyemMoro
R4 coorserctBylomylo eit kpagparaauy dopmy H,(R4; Z,) — Z, ssea Poxaun
[30], B o6meM caydae COOTBETCTBYIMYI Keajgparuunyio ¢opmy H,(RA4; Z,) —
- Z, Beean I'mity m Mapsm [13].

Eenu wepswit knace UYepna ¢;(CA) € H3CA,; Z) peanress HA n, TO cymie-
CTRYET BHIENeHRHI saemenT rpynnsl HY(RA; Z,). 3uadeHne, IPEEAMABMOE STHM
KOTOMOJOTHIECKHM KJIACCOM | Ha OPHEHTMPOBAHHON oRpymHoct:m S, KoTopas
OrPAHMIMBAET KOMUAKTHYKX OPHEHTHPOBAHHYIO IIagKylo. mosepxnocts F < CA,
racarenpbHy0 K R4 Bprons S, pasHo (modulo 7) WpenmATCTIBAI0 K IPOJOJKEHRIO-
KacaTeJbHoro W HOPMAJLHOTO BEKTOPHWX [ojell oKpy:RHOCTH S B RA fo mapu
BEKTOPHWX nNoliell wa F, nuneiiHo Hezapmcumux Hax C. OTOT Kiace TeCHO ¢BHA3AH
¢ Knaccom Macnosa garpamsena muorooGpaszug. Or 6w seeger H. 10. Henge-
rvaeswm. H. 10. Henseraes saMeTi, KpoMe TOCO, 9T0 JUIA 72 = 2 TOT KIACC W JIBE
COMHOPHBIE CTPYKTY P, OBCYMRMABIIMECH BHINE, CBI3aHE MemAy coboii: Korga
MOBEPXHOCTh obJagaer Ao0HME IBYMA U3 9THX TPEX LOIONHUTENBHHY CTPYKTYD,
oHa o0unamaer m Tperheil, m cymma Kpagpatwunux gopm H,(RA; Z,) — Z,, ot-
BEYAlONMEX 9TUM ABYM CIMHOPBEIM CTPYKTYpaM, u Juneinoi Gopmum H,(RA4; 7 ,)—
> 4, oTBEUaKIeR Kiaacey Henseraena, papHa HyJIO.

§ 7. Uzoronmun

MHecmras usomonus KPUBON CTENEHN 72 €CTE U3OTOMNS B Kiacce (HEOCoOBIX)
RPUBEIX cTeleHr m (T. e. MyTh B HPOCTpaHCTRe HEOCOOKX KPUBHWX CTEIeHNn m).
JT0 TOHATHE ECTECTBEHHO BROAUTCH W NJIH KPYIUX aHATOFMYHHX KIACCOB Bele-
CTBEHHHKX aareGpavdecKux MHOTOOSpasuii; HanpuMep, nisa nosepxHocreir B RP3.

Knacenpuranusg KPUBRIX cTeNeHd <4 1 NOBEPXHOCTEH creleHr <3 OTHOCH-
TEILHO RECTRUX M30TONNl GhlTa H3secTHA B mporioM Bere. G TOYHOCTBIO [0 HeCT-
RoH M30TONMN KpWBAaA CTENeHn < 4 ompefenserca cBoeil BemecTBEHHOH cxeMmoif,
a IOBEPXHOCTL CTermeHn < 3 — TODOJOrMYecKNM THIIOM CBoeil BemecTBeHHOR
YaCTH.

Tane. nosepxHocTed crenenm < 3

(3geck P, —INpoeKTUBHAA NJIOCKOCTh.
G r pyUKamiu,

KoMImnercHBIE CXeMBbl KPUBBIX CTeNeHH < 4 S,—cdepa ¢ r pyuraMu
r— Ly

| — u3BIOEKTHAS CyMMa)
m HOMIJICKCHBIC CX(MEL RPMBEIX CTETEHA m
TONOJIOIMYC CREC THITEL

m TOBE PXHOCTER ClelieHn m
11 {h
2 | (D1, (O)11. 1 | P,
3 L1, (D ‘ 2 18 8, O
& {81, (31, (1)L (211, (Drx, (Orr 3 | Py, Py, Pyl S,, Py, P,

Knaccudpmranmmua xpusex creneHeit b m 6 ¢ TOYHOCTHIO [0 JKECTKHX M30TO-
nmit, Geaa sapepmena 8 1978—1980 rr. s paGorax Poxnmna [33], Hurynuna [22]
n Xapuaamosa [15]. Poxnun [33] norasan, 9To s KPUBHX cTemeHH =5 KJIACC
KPUBOH# OTHOCMTEILHO FKECTHKHX M30TONME yiKe He OmpejleNAeTcs BelECTREHHOH
CcXeMoii; TOCTABUI BOIPOC, 10 KAKOH CTETEHN KAACC KPUBOU OTHOCUTEILHO JKeCT-
KHX M30TOUMIA onpesiesieTcd KOMIIEKCHOM CXeMOH, M Jal KIACCHOUEATNE KOMH-
JEKCHRIX CXeM RPUBBIX cTenededt 5 u 6, NoKazas, B YaCTHOCTH, 9TO KOMIIEKCHAH
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'cXeMa KPUBOil cTeneHn <6 oIpeNenseTcs BeMeCTBERHOA CXeMoif W THIIOM KpPHBOH
{cm. Takxe Mapon [21]). To, uTo BemecreeRHas CXeMa | THI eHCTBUTEIHHO OLPE-
MEeJIAIOT KPUBYIO C TOYHOCTHIO N0 MKECTRUX M30TONNH, GHII0 HOKAZAHO IS KPHBHX
crenenn 5 Xapaamorsim [15] m mas kpusmx crememm 6 — Hurymmanwm [22].
(Hurymun nproen x sroit npoGieme nesasucumo or paGors Poxmama [33].)

Wmeerca. 9 KIacCOB MECTKO NB0TOMERX KPUBEX crenenn 5. Ux xoMmiexcrme
exeme: (JU3*U37), Judy, (Jutrud )y, (Ju4d)., Ju I
LL1"(1'>)I, (JU.2>11, (Jﬂ1)111 (J>n:-

Nmeerca 64 Riracca MeCTKO M30TONHHX KpPHBHX cremenn 6. Bemecrsenune
‘CXeMHE KPpUBHIX cremenn 6:

(1) Qui1d)), Gutd)), 1u1()y

(i1) (10), Bu1 1)), Gu1<4y, 4ui(s)), (1u1{8), (1{9);

(i) (allPnecoa +8<8, 0CaCT, IK<ELY;

(iv) (@) c 0CLaCY;

(v) 1@ {nn

Llects w3 orux cxe, a mMenHo cxeMu (91 1{1)), (5U1(5)), (119,
6101(2)), 21u1(6)) m {1{1{1))), upunagnesxar rumy 1. Bocems cxeM, a mMeHHO
(9), G4U1)), A8y, 5 u 1)), Bu1d), Auld), 2 Uu12) »
(1(4)), npunagme:xaT HeompegeaeHHoMy TANY. OcTalbHE® CXEME IPHHANIOHRAT
Tany II.

JIIA KPEBHX cTeHeHH 7 NpPoSieMa RIACCHPUKAIMA ¢ TOYHOCTBIO TO JKECTKUX
m3oTonNE He pemeda. VMenTca NpuMeps!, TMOKA3ZHBAIONIUE, YTO HE BEB[ECTBOH-
Haf cxeMa | THN, Hi KOMIIGKCHAA CXeMAa He ONPOHeAAIOT KIACCa MKECTKO H30TOI-
HHX KpuBHX crenenr 7. Poxmur (33] mocrponxa nse kpumne crememm 7 tEma 1
‘¢ pemecTBenHol cxemoit (J113111(3)), pasunyaomuecs KOMILIEKCHRME OpPHEH-
TaEaAMa (HX KOMIIeKCHEE cxeMel — (J U1+ 2-11-(1*12-)), m (J13-1
1 17(3*));). Mapan [21] u Pupaep [6] nocTponim naps KpuBrkX creneHn 7, MMen0-
MY OHY KOMILIGKCHYIO CXeMy, HO He ABIAIOMUXCH JRECTKO U30TONARME. B uacr-
"Hocti, Dunep [6} moctponn nse kpusme crenesu 7 Tama 11 ¢ Toit sxe BemecTBeH-
Hoit cxemoit (J1131i1(3)), He aABiAOMBEcH KECTKO W30TONHMMM. IlpHmumHa,
110 ROoTOpoit Kpusrte B 31ix npamepax @agnepa u MapsHa He ABIAITCA HECTKO
M30TONHKMHE, cocToNT B caexyomeM (cm. [21] u [6]). Ecaim BemecrBennas cxema
KpHBO# cTenmeHn m o6yCcJ0OBIAMBAET CYHIECTBOBAHWE NPAMOH, Iepeceraomeir sTy
KPUBYIO B /M BEIMECTBEHHEIX TOYKaX, T. e. ecadm HepaseHcTBo (3.19) ofpamaerca
B PaBeHCTBO, TO PAacCIOJoKeHNe OBAJIOB KDHBOH OTHOCHTENBHO IIPSMOM coxpa-
HAETCH HEH3MOHHHIM NPH JKOCTKOHK H30TOIHH.

TI'ubroii usomonueil HaswBaeTCA MBOTOIMA B Kiacce rmOKmx wpmemx. Tak
K8K KOMILIGKCHAS CXeMa COXPAaHAeTCH NP TAOKOM W3QTONHEE, TO AN CTOHOHH
<(6 rmOkasg M30TONHOCTL PaBHOCHIBHA kecTKoH. Poxnam [33] sunsmayn renore-
3y, COI'JIaCHO KOTODOH KPHBHE ONHHAKOBOM CTEIEHU ¢ OMMHAKOBHIME ROMILIOKC-
HeIMI cXeMaMm#t THOKO mBoTomHM (B [33] rm6xme maorommnm HAZKBRIOTCH HKBHBA-
PHAHTHRIMH H30TONMAMH). ITa IUoTe3a BMecre ¢ upumepamu Ounxepa n Mapona
TPABOJUT K OPEAI0N0MEHAI0, YTO AJIA KPRBLIX CTEMOHN 7 THOKAA A MMOCTRAH H30-
“TONHOCTH He pasHocHIAbHK. He HCKIIOTeHO, 9TO TOMOTONHMYSCKUAR T HPOCTPaK-
-crBa CPA((RP? |JCA) MOMKeT CIyMHUTH TOMOJHHTENHHHM WHBAPHAHTOM OTHO-
cutenarro rubkmx usoronuii. Ero mepmoe wmccnenosanme OHIIO TPeNPHHATO
‘C. M. @uramunsy [9]: nas Goxbmoro kiacca KPUBHX (B YACTHOCTH, AJIA KPHABHX
‘CTOMEHH <(5) OH BHYMCHHT GYHIAMEHTANBHYIO TPYNHY JTOT0 NPOCTPAHCTBA M
HOCTPOMJ HAapy KPHUBHX CTemeHM 7 ¢ KoMmuekcHo# cxemoit (J[J2[11(2)),,
KOTOpHE 00J120al0T FOMOTONHYECKH OKBEBAJISHTHWME npoctTpaHcTBamm (P2
N(RP? |y CA), HO He ABIAITCA RECTKO MIOTONHEMU. BosMomHOo, oHM TH6HO
HM30TOTIHH.

ITpoGaema rraccuPREATAA MOBLPXHOCTEH CTENEHE 4 ¢ TOTHOCTBIO [0 HKECTRHX
H30TONAN ORA3ANACH TOHBING, UM Mg Kpusikx cremeneit 5 m 6. Crauama 6nrna
pemtera Gosee rpybaa npobGiema. [Ba HeoCOGHX BemecTBeHHWX IPOSKTHBHHX
MHOT000Da3HA HA3HBANICH 2PY60 NPOLEMUSHD SKEUSGACHMIIMY, ©CIH ONHO M3
HUX T0CPEICTBOM IHPOSKTREAOIO IPe0GPasoBAHIA MOMOT GHTH IepeBefeH0 B MHGE
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roo6pasue, MeCTKO H30TONHOE BTOPOMY. JTO OTHOIIEHHE COBIIANlAET C MECTKOU
H30TONHOCTBIO, 6CJM YeTHA PAa3MEPHOCTH 00BeMITIOMIET0 MPOSKTHBHOTO HPOCTPAH-
CTBA, TAK KAK B 3TOM CIydae rpylia WPOeKTHBHHX IpeolpasoBaHMil CBAZHA.
B cayuae HeweTHOH pasMepHocTH, TpyGas IPOeKTMRHAA KiIacCHPURATIMA MOKET
0KazaTheA rpybee KiaaccHPEKAIEM ¢ TOTHOCTHIO KO KeCTKHX ma3orommit. Onmako
I MoBepXHoCTeH crerneHei <3 a1y Kiaaccupuranmm copmanaioT. IloBepxHocTu
creneHn 4 G packKJIaccHQUIEAPOBAHK CHAYANA ¢ TOYHOCTBIO Ko rpyboit npoek-
tusHoOi skBmBajenTHocTH (cM. B. B. Huxyman [22]). J[Be mosepxHocTn creme-
HH 4 rpy6o HPOEKTURHO SKBUBANEHTHH TOTLA M TONBKO TOTAA, KOrga OHM IIpH-
Hajieskar ofHOMY Ty (peus muer o Tunax I abs, I rel n II, cM. §6), mx Beme-
CTBeHHHe 9acT# roMeoMopuul u romoronaws B RP3. Dror peaymerar 6m mMOJy-
4eH Kax CIeACTBHe CIemylomei Goxee ob6mei Teopemun Huxynmaa [22]: nee Be-
mecreeHHHe K 3-mosepxuoct, miomennane 8 RPN monnoll muxeidnoir cuereMoit,
rpy60 IPOERTEBHO DKBUBAJEHTHH, 6CJHY M TOJBKO ecid MX (opME mepeceveHui
B H,(CA) ¢ nasomonuell, MLy UPOBAHHOH KOMIUIGKCHHM CONPAKEHNEM, U C IO~
MOIOTHYECKNM KJIACCOM THIEPILIOCKOTo cedenus, naomopdun. (Hecrras maoro-
TMYecKad KiaccumPHKRANUA KPUBHX creneHd 6, ofcy:RpaBmiasica Bhime, Omaa
nonydyena B [22] Mo CymecTBy ToKe Kak CJENCTBHE 3TOH TeOPeMH.)

Teopema Hukynauma (Kak ¥ mpejmecTsoBasmume eit peaymbrarthl XapiraMoBa
0 TOIOJNOTHYECKOH N BEmEeCTBeHHO M30TOMHYECKON KiIaccHPUKAIAN ITOBePXHOCTeH
cTemeny 4) omMpaeTcA Ha Takue QyHIaMeHTAIbHHe PAKTH KOMILTEKCHOH ajre6-
paudeckoit Teomerpun, Kak Teopema Topemnu m TeopeMa o6 snmMopdrOCTH 0TO6-
pakenns nepmonos anxa K3 mosepxHocTed.

Nmetores 134 rpy6RX MPOSKTUBHEIX KJAcCoB moBepxHocTed crenenn 4. Ma nux
62 cocroar ms mosepxHocredf, He crarmsa:Mmx B RP?. Tonmomormueckme THIE
HECTATHBAGMHX TOBOPXHOCTEH creneHm 4:

(1) Sioll S Sell 589, S,1 98,3

(i1) Syqy Sell Sy, Sgll 48y, SsU5S,, Syl 85, S;1198;

(iil) S UPS, ca + B <9 1<a<9 O<Pp<S;

(iv) S;1S; (06e KOMIOHEHTH He CTAI'MBAEMH).

Jlio6ass HecTATMBaeMas MOBEPXHOCTH cTeueHu 4, roMeoMopdmaa Si,llS,,
Sl 585, S,19S8, S;1L2S,, Sl 6S, wau S, 11 §,, npunagmexur tany I abs.
Jlio6as HecTArmBaeMas TNOBepXHOCTH cremeHu 4, romeomopdEaa S,, S;114S,,
S, 188, Sell Sy, S,13S, Syl15S8, manm S;1 28, upuuanuexur tany I abs
uiam 11, m png KamAoTO M3 BTUX TOIOJOTMYECKHAX THIOB 06 BO3ZMOMHOCTH Heii-
cTBETENRHO peammayiores. OcranbHee HeCTATMBAeMEe NOBOPXHOCTH CTENeHH 4
mpraagnexar Tuny 1.

TomoNOrAYecKHe TN MOBePXHOCTeH cremern 4, crarmpaeMux B RP3:

(i) SeuBSeca+p< 1< 0<PLS;

(i) oS, ¢ 1 <o <108

(iii)F;

(IV) S]__U_Sl.

Jw6as crATMBaeMAA MOBEPXHOCTH cTeleHu 4, romeomopduas S, |l S; mam
S, UPSoca + P =9ma==1mod2, npumapnexur tany I abs. Jlwbas crs-
rIBaeMaf OBePXHOCTh cTeHeHH 4, romeomopdras S I BSp,ca +pf =9ma=
= 0 mod 2, npunmague:xnr tany I rel. Jlio6asa crarmsaemad MOBEPXHOCTE Cre-
nenn 4, romeomopdras Sgil o S, 138, S5 1l 5S4, 88, S51128, mmm S, || 455,
npruapaexur many 1 abs wam tany 11, m gas xammoro U3 sTEX THEOB 06e BO3-
MOMKHOCTH peamuayiorcs. Jio6as crarmBaeMas MOBEPXHOCTh CTENEHH 4, TOMEO-
mopduan S;, Sy112S,, S;1U4S,, S1116S,, S, USy, S;138y S3;mmm §;12S,,
opuragaexuar Ty I rel mam teny I, m ois xammgoro u3 »THX THHOB 06e BO3-
MOMKHOCTH peanmuayiorcs. OcTaapHHe CTATHBAEMB® OBEDPXHOCTH CTONeHH 4 mpd-
namaemar tany I1.

TloBepXHOCTL HAZKHIBAETCH 38PKAAbHOL, ©CIA OHA KECTKO H30TOIHA CBOEMY
3epraNbHOMY 06pasy. {nsa sepKanpHHX ® TONBKO IJIA 3€PKAJbHHX HOBEPXHO-
creit rpy6as IpoekTHBHAS Kiaccupuranua coBHagaer ¢ Kiaaccmpmeamuedi oTHO-
CHTEeNBHO JKECTKHX wuaoronmii. Bce mopepxHoct: creneHm <3 30DKATBHE.



60 0. f. BHPO

B. M. Xapmamor [16] nokasax, wro ato He Tak muas crenenu 4. Bouaee toro, oH
BBISICHI, KAKHe NOBEPXHOCTH CTENeHN. 4 He 3€PKAJbHBL U, TeM CAMBIM, 3aBEPIINJ
RIaccAOMRANAI0 NOBEPXHOCTEH CTONEHK 4 ¢ TOYHOCTBIO IO JRECTKHAX M30TOTMIL.
Hecrarmpaemasn noBepxuocTh cTeNeHd 4 He 3ePKAJBLHA, €CHM U TOJLKO €CJH OHA
romeomopdpra S, 1l BS, ¢ P > 4. Crarusaemasi HOBEPXHOCTH CTENEHH 4 He zep-
KanbHA, ecJu W TOAbKO ecan ona romeomoppra S, HPS,ca >3 u P = 3. Ta-
Kum o6pazoM, umeercs 170 Riaccor #ecTRO U3OTONHKX MOBEPXHOCTEH CTENeRH 4.
Iepporauambno 5T0T pesyabTarT GBLT TOMYYeH NPH IIOMOILH LOBOJBHO CIAOMKHBIX
paccy:KaeHuN, CBABAHHBIX ¢ IPOCTPAHCTBOM MOAYJIEH NMOBepXHOCTel crTemenn 4.
Hepasno B. M. Xapaamon ynpocTan smaumrenbHYI0 9acTh [0Kazareabers. On
HAIUeJ HPOCTHE TeOMETPHYCCKHEE IIPEIATCTBEA K TOMY, 9ToOH IOBEPXHOCTh CTe-
nenu 4 Ovlia sepranbHoi. OHM cBAZAHK ¢ HemarHel paGorod asropa [46] o xon-
PUrypamuax ToYer W NPAMEX HpocrpaHcTBa RP3.

Ha6op monapro menepecexawmuxca IpAMBIX npocrparcTsa R P? Hasmpaerca
neocoboll kongueypayueti npamunz. Habop Tower npocrpamctea RP3, mwobwe k
M3 KOTOPHX ¢ & <C 4 He nexar B (£ — 2)-MEPHOM IPOSKTURHOM NOAIPOCTPRHCTBE
npocrpanctsa RP3, masmpaercs weocoGoil konguzypayueii movex. Nsoronas meo-
coboii Roudurypanun (IPAMKX HIH TOYER) B KIacce HeoCOOHX KOHQHIYparpmit
HasnBaercH acecmxoti. HeocoGam KOHPUTYDAINA HASHBAGTCH 38PKAALHOL, CCITH
OHA HECTHO MBOTOIHA CBOeMY sepkansHoMy o6pasy. B [46] meocobunie wondury-
PalMK p UPAMWX ¢ p < O PACKJIACCHOHUIMPOBAMB ¢ TOYHOCTRIO 10 JRECTHUX
nzoronuid. las p = 3 mmeercs nsa kKracca, IAA p = 4 — TPUM Kiacca, W IS
p = 5 — cemp wxnaccos. lus p <{ 5 moGme ane Heocobwe Komdurypamum p
OPAMBIX, HE ABJIAIOMINECH KECTKO U30TONHKMI, Pa3IuYaioTes IPU IOMOIIE KO-
dunmenTor samenuienma BXoisamuXx B HuXx npaAMBX. ONHAKO CYIIECTBYIT IBe
HeocoOue koudurypargy 10 nupAMHEX, KOTOPHE HE OTAMYAMEL APYT OT APYra Ip@
noMomy KodQIUUEHTOB 3anenyenus, HO He ABIAIOTCH JKECTKO M30TONHBIMHE,
B [46] a mokasax, kpome Toro, aro moGas neocoGas KoHGHTYpanusa P TPAMBX
¢ p= 3 mod 4 He seprannua, 4To0 Has A060T0 p == 3 mod 4 cymecTByer sep-
KamapHafA Heocobad KOHQUIYDALHsS p IPAMEX, M 9TO He 3epKAJBLHA J100ag He-
ocobas Kordurypanma groaex ¢ g = 6 mod Sumu c g= 3 mod dm g > 7.

CeAsk Memy BTEMM pesyabTaTaMyl W RIaCCHOUKAIMed MoBepXHOCTel cTe-
HeHN 4 ¢ TOYHOCTBIO JIO MKECTKMX M3OTONHH AeMOHCTPHDYeTCA CHeIYIOIIM NpH-
MepoM. B cmny nepasemcrsa Xapnaka HHKaKas TIOCKOCTh He MOMKET NEpece-
Kath 4 cfepmuecKre KOMIIOHEHTH HeCTATMBAeMOH MOBEPXHOCTH cremeHu 4. Ilo-
CKOJBKY aio0as Heocobas KOHQUTYypanus IIECTH TOYeK He 3epKaNibHa, Jiobas
HECTATHBAEMAH NOBEPXHOCTh CTEHEHH 4 C IIeCTHIO CHEPHUSCKUMU KOMIIOHEHTAMY
He 3ePKaJbHA.

B : axmiouenne sToro maparpada s cOPMYIUDYH OAMH CTApPHIiA Pe3yibTaT
0 KECTKHMX HBOTOUMAX, OJITOC BPEMA OCTARABINMNCH BHE N0JA 3PeHUA CHeRAaTH-
CTOB IO TOMOJOTHM BeIeCTBEHHEX aarebpamveckux MHorooGpasmii. B 1968 r.
B. Hyit [24] mokasas, aro n106He mBe IHNEPIOBE PXHOCTH cTeleHH m B REP™,
cocroamue u3 [m/2] chep, BiHOKEHHBX OHHA B APYTYIO, IKECTKO MBOTONHH. He-
Aaspo B. A. [lyGposua [5] monyuma aToT peaysnTar fAs caydasi MIOCKUX KpH-
BHIX JAPYIHM cmocoBom.

§ 8. Hocrpoenus

B xaaccmueckux paGorTax 110 TONONOTMM BeHIECTBEHHKX ANTe6pPAMIECKHX
KPHUBHX TOCTDOCHUA WPOUZBONMINCE CANYIOMKEM 00pazoM: CHAYala CTPOUIUCH
AiBe HeocoOBe TPaHCREPCATLHEIE APYT APYTY KPUBEIE, 3aTeM UX ofbelHHe e TOM-
BeprajioCk ManoMy BO3MYINEHHIO, yCTpaHsAomeMy ocoferuoctu. Jasa mocTpoenns
nByx Kpuseix cremenu 6 [I. A. I'yiKoBy IPHHIIOCE HEMHOTO BHITH 3a PaMKN
9TO# CXeMHl W TO[BepraTh BOBMYIIEHHMIO He Paclajaiomylcd KPHBYD, a o6pas
HeocoGoit KpuBoi Mpu KRajpaTMyHoM npeobpasosannu. OfHaK0, KAk # IPexIe,
BCE BO3MYNUIAEMEIe KPUBLIC HMEJN TOIBKO HeBHPORICHHbe TBOMHEE 0COGCHHOCTH,
Mosannennio cnosBKX ocofeHHOCTeH B KOHTEKCTe MOCTPOSHEH TONOJOTHN BEIe-

2
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CTBEHHBIX aare0PamuecKMX KPHBHIX MeIIaad [(Ba ob6CTOATENBCTBA: BO-HEPBHLX,
He 0YeHb CJOKHEIE 0COOSHHOCTH He AT HUYero HOBOTO 0 CPABHEHHI) ¢ HEBHI-
POEICHEBIME JBOHHEIMI TOYKAMH — BHIO[A OT YCJIOMRHEHHS PACCMATDPUBIABMEX
0co6eHHOCTeR OABIASTCS U NPHA EPeX0ofie K HeBR POKIEHEBM MATHE PATHEM
TOYKAM M TOYKAM KaCaHMA TPeX BETBel; BO-BTODHIX, [/ IEIeHANPABJIEHHOIO
BO3MYINEHUA KPHBEX CO CJIOMHHME 0COGEHHOCTAMH Heo(XOoMuMa CHeIHANbH A
TEeXHUKA.

B 1980 r. s npegyiomxua coocol IMOCTPOEHHsT BOSMYLEHHE KDHBOH ¢ rogy-
KBA3WOAHOPOAHOE ocoberHOCTHIO. IIpH TakoM BOBMYIUEHHR OKDPECTHOCTH 0¢0Go0it
TOYKHU 3aMEHAETCH 3apaHee. 3aroTOBJCHHHEM MOLETbHEIM (PArMeHTOM KpPHBOIL.
Jlnia BeroropHx oco0eHHOCTeH, B TACTHOCTH, MJIHA TOYOK KBAUPATHAYHOTO Kaca-
HUA TpexX HeocoOHX BeTseif, MHe yAaloch MOJYIUTH MOJHYIO KAACCHPHKAMMIO NX
ycrpaneHnit (r. e. ¢parMeHTOB KPHBOH, BOSHUKAIOIMX HAa MeECTe 0COGEHHOCTH
Hocie BO3MYmeHH:), cM. [43]. Lnq HeBrIPOMACHHAX TATHKPATHEX TOYOK W TOYCK
KBaJpaTUYHOFO KACAHMA GOTHIPeX HeOCOOHX BETBEH MHE yHAI0Ch TOCTPOUTH GOMb-
woil samac yerparenuit (em. [44]). 10. C. Yucaenko [3] npogoissuna sty padory
U IOCTPOMJIA MHOTO YOPOMEHUH NJsA TOYEK KBAHPATHYHOrO KACARHA IIATH HEOCO-
6ux perseit, E. U. IMlycrun [38] sasepmma Tomomoruueckyio kiaaccudmeanmio

k > é
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YCTPAHOHNH HeBHIPOMKICHHRX NATAKPATHRIX TOYEK ¥ II0MYIUJ HOBHE Pe3yabTaThl
00 yCTPaHEHHAX TOYEK KBATPATAYHOIrO KACAHUA UGTEIPEX HEOCOOHX BeTBeH.

(8.1) Jwbas moura xeadpamuuroeo KaAcAHUs MpPer HEOCOBHL GEUCCTIBEHIbLE
semeell moxcem GuMb Yyempanena mak, wmobsl Ha ee MeCme RoAsUACH 40607 u3
31 gpasmenmos, nokasannuz na puc. 4. Jwboe yempanenue marol mowky npuso-
dum K noasaeHuI0 00M020 U3 3MUT BpazMenmos.

(8.2) Jwbas neewpoycdennan nAMuUKDAMHAS MOUKEG ¢ NAMBIO GEUECTNAEHHbI-
MU semeamu moxcem Gblmb Yycmpanena Mar, WmMoGs. Ha ee Mecme nosguacs 00un
us gpazmernmos, noxasannsir na puc. 5. Jwboe yempanenue maroii mouxt npuso-
dum Kk nossienuio 00HO20 U3 smuxr PpazMeHmOos.
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[Ipm noMomu HOBOTO MeTOA NOCTPOEHMIE, KOTOPHI COCTOHT B KoMOHHaU UK
KOHCTPYKIMY YCTPaHeHNA NOJYKBa3ZHOIHOPONHOR 0COGEHHOCTH, DPACCMOTPEeHHOMR
BHIIIE, HEKOTOPOH TPATMIMOHHON TEXHHKM HOCTPOEHMHE U IIMPOKOTO MCIOIB3O-
BAHUA KPEMOHORKX Hpeo0pa3oBaHmil, yAal0Ch PeMHTE HEKOTODHE 3a0a4dd, HeNo-
CTYIIEEe TpH crapoM Merone. lIpesne Bcero MHe ynaXoch 3aBEepPIIATE Kiaaccupm-
KaoWuio BeHeCTBeHHKHX CXeM KPUBHX CTerneHHm 7,

C
\J (e 0<a+f<6;
1}\ > <u>(/ ;Gllll ‘;*ﬁﬂ‘i:m a—A=4mod 8,

K\ ecmu @+ B=5,mo a-F=4%mod8.

¢ J€a+B3<56;

& ( eemy & +B=6,mo ¢—F=2mod 8;
/) B> ecru w+f=5mo e~ =2+ mod 8.
ke C ¢ 0<a+B<5.
— 6> C echu e +A=5,mo e-F=5mod 8;
/) ecnu g +f3=4,moe-/57=5%mod 8.
\ B> ¢ JSa+pB<s
2Ry

V4
><ﬁf“’C c 0surpcs
~\

\J O v J
)/S(% Q@/\(C

(8.3) Cywecmesyom xpusvie cmenehu T co ciredylowumu eewecmeenHuMic
cTEMAMUL:

(i) el ca+ <14 013, 1 <P <13

(i) JUHa) e 0 << 15;

(iii) (u1an. _

Jw6as xpusas cmenenu T umzem odny us smux 121 eewjecmeenivizr cren.

K 1980 r. ocTaBajoch HEH3BECTHHM, CYIIECTBYIOT JE KDWBHE cTemeHd 7
co cxemamu (JU1 A4, (Juiontédn e Jyge 1N c13<Ca + B <14,
3 <, 6<p. HepeammsyeMocTs CXeMHl (Ju1{14)) yreepmaerca Teope-
Mol (4.10), copMyIHPOBAHHOM BHITE. Cxemu (JUal1{B))cb << atP <14,
1 < a, 2<< P peanuaylOTCA CIENYOHEM ofpasom u(CM. [43]). Crposrca 4 KpuBHe
cTeneHNM 7 © ABYMH 0COOHIMH TOYKAMH, B KaXJI0# H3 KOTODPHIX KAcalICH APYT
ApyTa TP HEoCOGHe BeTBU. JTH 4 KPUBHE TOKA3AHH Ha PUC. 6. 3arem TR KpH-
BEIE TIOJ EPTATCs BCEBO3MOMRHEM BOBMYINEHUAM (em. (8.1)). Cxema {(JU4l
1L1{10)) me Tonpko He GBUIA, HO, KAK 3aMETHIH B. H. 3sonnnos n T. Ouniep.
v He MOMKeT GHTh Peajn3oBaHa IDERHUM crocofoM.
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Iipome 1010, A HOCTPOMI KOHTPHPHUMEPH K OFHOMY M3 HEPABEHCTE, COCTAT-
aApmux runoresy Parcnefin (cm. § 3) m M-kpusne crenenn 8, peannaymomue 42
HOBEIX BOHECTBOHHHIX cXemul (cTapmiii Merof gax 10 cxewm) (cm. [44]). Henasno
E. U. Wycran [51] peamumsosan M -KpUBHME cTenennm 8 mMecTh HOBEIX BENICCT-
BeHHNX cxeM. B rafaume ma c. 63 mnepeumciemH BCe BOmECTBEHHBIE CXeMH
M-kpusbix crenenn 8, peasmsoBaHmbe K KoHny 1984 r.

OTH pe3yibTATH UPUBEIM MEHSA K caenyiomeil rumorese [40]:

B4 'mmoresa. Hyemo (a1 {PU1{y))) — sewecmaennas cxema M-
kpusoil cmenenu 8 ¢ y 7= 0. Toeda o u Yy weuemuat.

Hanee, HoBRIM MeTozioM OBLIM peatm3oBadbi 0%0s0 H00 BemECTBEHHMX cxeMm
M-xpuspiva crenenn 10 (car. 10, C. Yucaenro [3]) (crapmii meroy nan 38 cxem);

u 227 pemecrsennsx cxem (M — 2)-wpusmmam cremennm 8 (cv. ['. M. ITomoros-
cxuit [28]). Kpusme llycruna, ynoMsaytete B § 5, Tarkme Gouiu TIOCTPOEHET HO-
BLIM METOJ[OM.

MoHO omutaTs, 9T0 HOBHIH METO GyLeT TPHMEHEH W J[IA MOCTPOEHUS I10-
sepxuocreii. Celiac K NOCTPOEHUAM NOBEPXHOCTEH, KOTODHE GHLIH OTPaKEeHB
B 063ope Xapaamona [14], Mos&HO H0GaBRTE TOMBKO NOCTPOEHUS M3 Moel 3aMETRH
[39]. B 139] 6ham noctpoenst moBepxXHOCTH GOMBIIAX cTeNoHEI, OIPOBEPTAIOIIHE
VMEBIIVIOCSA THIOTE3Y 0 MAaKCHMaAbHOM YHCIe KOMIOOHEHT NMOBEPXHOCTH IaHHOM
CTEIeHW, I, KPOMe TOro, BCE M30TONHIecKHe TUIH HeocoOHX IoBepXHOCTEeH CTé-
IeHI 4, KPOMe OJHOTO, GHIIH PaasH30BaHB CHOCOBOM, G0/ee 2eyMeHTAPHEIM, YoM
B NIPERHAX MOCTPOSHUAX (0630p mpesHMX nocTpoeHuil nopepxmocteit cm. 3 [14]). .
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