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.l(OKTop @nanKo-MaTeMaTnqecKnx HayK O.A.XPYCTAJIEB, 

K8H.l(l1.l(8T (pll3HKO-M8T6M8Tl1l!6CKHX H8YK H.C.illABO:lrnHA. 

Be;Lly~ee H8YtIHO-MCCJ18.l(OB8TeJinCKOe yqpeJK,!(6Hl1e: 

MaTeMaT11qecK11li MHCTMTYT AH CCCP MM. B.A.CTEKJIOBA,MocKBa. 

ABTopegiepaT p830CJl8H 11 ••• 11 ______ 1979 r0,!(8. 

38l!UIT8 .l(HCCepT8U11ll COCTOHTCH II ••• 11 ______ 1979 ro,l(a Ha 

38C8.l(8HHl1 cneuHaJIH3MpOB8HHOro Y1!eHoro COBeTa K 047.0I.Ol Jla6o.:. 

p8TOPl1ll TeopeTl11!8CKOli gll13l1Kll 06~8.l(MHeHHOro MHCTHTyTa HA8PHhlX 

HCCJ18.l(OB8HHll, r. ny6Ha, MOCKOBCKOli 06JI8CTH, 

C .l(HCcepT8UHeli MOJKHO 03H8KOMHTbCH B 6HOJ!l10T6Ke OMHM. 

YtieHblli CeKpeTapn CoBeTa 

B.M.liiYPABJIEB 

I OElllAH :·XAP AKT'EPJ4Q.TilI<L PAE.OThl 

AKTY8JibHOCTb npo6neMhl. Mccne.l(OB8Hl18 penHTl1Bl1CTCKOli CTPY,Hhl. 

npe.l(CT~B}IH8TCH 8KTY8llbHhlM no. cne.l(yIO~HM npl1l!HH8M, l. KBl:lHTOB8H 

TeopHH B38¥M9.ll8ilCT~l1H penHTl1Bl1CTCK!1X. CTPYH Il03BQllH8T .. 0Ill!C8Tb. 

npoueccbl B38l1MO.l(~ilCTBHH,_ 8.l(pQHOB np11 BhlCfK11X 3Heprm1x H npirno­

.l(HT K OOOCHOB8HHIO-.llY8llbHO-peaoHaHCHOro IlO.l(X0,!(8 B gJl13HKe Cl1llbHhlX 

B38~MO.l(8HCTBl1il/ • 2. :l'eJIH'l'HB~CTCK8H CT~yHa MOJKeT ~JIYJKHTb, npo­

CTOit 11 HarmJAHOil M0,!(8}1b!O 8APOHOB (M830HQB H 68pl10HOB), B KOTO­

poit pean11ayeTCH,, ~ASH O aam1pamm KB8pKOB. 3, Pe JIHTl1Bl1CTCK8H 

CTpyHa HBJIHeT.CH OAHl1~, ~3 npocTeitlllHX np11MepoB npo_THJKSH!fOH penH--; 

Tl1Bl1CTCKOH Cl1CT6Mhl, 11aytieH11e KOTOpotl '. ?P8AC,T8B}IH8T. 11HTepec, He 

TOJ!bKO B CBH3H C gliHlHKO~. 3JI8M8HT8pHllX 1!8CTl!I/Z/, 

. · 8Kcnep11MeH,T8JlbHble ,!(8HHble YK83h!B8~T. H8 TO, 1!TO 8APOHHhlli 

cneKTP COBil8A88~ co cneKTpOM HSKOTOpoli OAHOMepHoil npOTHJKSHHOli 

Cl1CT8MbI- CTpyHbl. 8TOT giaKT BMSCT~ C npl1HUl1110M .ilY8JlbHOCTl1 A8ll 

B03MOJKHOCTb xopomo. ,0Ill1C8Tb npoueccbl pacceH!fl1H 8APDHOB K8K np11 

H~3K11X, T8K 11 np11 BhlCDKl!X 3HeprllHX (AY8}1bHO-jJ830H8HC!{hlll 110.l(XO.l(. 

B Wl1311Ke 8.l(pOHDB). Teop11H penHTl1Bl1CTCKOH CTJJYHhl Il0ABO;L111T A11~8-

Ml11!8.<J_KYIO 6a;ay HOA AY8}1bHD-:Pe30H8HC,Hllii IlO,l(XO.l(_- Bee .pe.ayJinT8Thl 

3TOro IlO.l(X0,!(8 Il]Jl106peT8IOT npocTyIO l1 H8rJl!IAHYIO npocTp8HCTB8HHO­

BpeMeHHY.IO l1HT8]Jl1peTa,u11_IO, B P,?Ml\8X KB8~TOB_Oii. Teopl111 penHTl1.Bl1CT­

CKOil_ CTpyHhl,, B .llY8}1bHb!X T80]JUHX. l1MeeTC)1,. O.zl.H8KO, cy~eC.TB8~):\llil .· 

H6.l(OCT8TOK: H8IlfJl!Mep, MO)l8Jlb BeH8U118HO ]J8JlflTUBIICTCKl1-l1Hll8pl18HT-

;H8 11 He COA8PJKl1T 11 AYXOB 11 J!Hlllb·B npocTp8HCTJJe .l(B8.l(U8Tl1 wecTH 

113MepeHHii. 8TOT giaKT B TOM 11Jll1 11HOM BH,l(e np11cyTCTByeT BO BCeX 

AY8JlbHllX cxeMax, 8 B Teop1111 peJIHTl1Bl1CTCKOll CTJJYHhl OOJiee flCHO 

06oaHa1!11nocn ero npo11cxo~;11eH11e. 

n,;..._,.n,,·.,.,, . ... , "1; '"'~ I 
Vil~,.l.j·uh.,_,~-.~•,,,..,,....11 ~.·• u...-,.c.r-,..,• 
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EcnH npeACTallnllTI, aApOH COCTOlllD,IDI 113 KBapKOll, COeAHHeHHblX 

Me~AY co6ott CTpyHaMH, TO nonyqaeTCll npocTefunall MOA81II, y,llepllt8Hllll 

Kll8pKOll. B HepenllTHBIICTCKOM npeAene CHCTeMa 113 .llllYX TOqeqHhlX 

Mace, coe,lll!HeHHhlX CTPYHOH (Me30HH8ll CTpyHa),CllOAHTCll K ll3811MO­

AeHCTBIID 3THX M8CC C 11HHeHHO paCTYlllHM noTeHl.lllanoM MeEAY HIIMH/2/. 

PenllTHllllCTCKall CTpyHa llll1!lleTCll cy111eCTlleHHO-HelIHHeHHOH 
' 

CIICTeMOH, 06na,llaD111ett Kam16pOBOqHOH HHB8pH8HTHOCTI>ll. 9TII CllOH-

CTB8 ,llenallT.CTPYHY HHTepeCHhlM 06:r,eKTOY HCC1!e,llOB8HHll He TOlII,KO 

C TOqKH apeHllll qlll3HKHi 3T8 CHCTeMa npHlllieKaTenI>H8 e111e H TeM, 

qTo npe,llcTall1!lleT co6ott O,lll!H H3 npocTettmHx npHYepOll penllTHlll:CT­

CKOH npOTflllteHHOH CHCTeMt/2/ • 

B Cllfl3H'C BHme1!31IOllteHHhlY npeACT8lllifleT IIHTepec 6onee Il0,ll­

po6ttoe 1rnyqeHJr1e CTPYHHhlX CHCTeM. K llOnpocau, He,llOCTaTOl!HO paa­

pa6oTaHHllM, OTHOCllTCll IlOCTaHOBK8 ll paapa60TK8 M_eTO,llOll peruemm 

KpaellhlX 3a,ll81! ll ypaBHeHHllX C OTK1!0HflD~HMCll. apryMeHTOM. Ha­

np11uep, IlOCTaHOllK8 KpaeBOH 3a,llal!H ,llllfl CTPYHH 06118,llaeT TOH oco-

6eHHOCTI,D, qTO rpaHHl!Hlle YClIOBHfl CO,llepllt8T npOH3BOlII,Hhle qiyHKJ.lllH, 

ecnH napaMeTphl Ha MllpOBOH IlOBepXHOCTII CTPYHhl He Il011HOCTI,D WHK­

CHpOB8Hhl. IlyTeM no,llXO.llfllllero Bu6opa aTHX napaMeTpoB (Bu6opa Ka-. 

nH6pOBKH) MOlltHO nonyqaTI, H8H6onee npocTyD qiopMy11HPOllKY KpaeBOH 

3a,ll8l!H. 

llccneAOBaH11e MllpOllOH IlOB8PXHOCTH penllTIIBIICTCKOK CTPYHH 
' MeTO,llaMH ,llllif!qJ8peHl.lH8lII,HOH reoMeTpHII npllllO,llHT K- HelIHHeHHOMY 

pe11HTIIBHCTCKH-HHBap11aHTHouy BonHoB011y ypallHeHHXl .ll11yB1111~n. MeTo..:. 

,llll pemeHHfl T8KHX ypaBH8HHH IIHTeHCHllHO p83Bl!BaDTCfl B nocne,llH88 

BpeMH/3/. YCT8HOBlieH0 1 qTo ypaBH8Hlle .l!HYBH1111ll 06lia,llaeT COlIHTOH­

HHMH pemeHHflYH, KOTOpue BHOCflT H6Byfil ~113HKY ll ,llHHaMHKY 'cTpyHu/4/. 
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B ,llllH8MIIKe penHTIIBIICTCKOH CTPYHU 

HW,411 cne,llyIOll!lle 38,ll8llll: 

llllmUOTC ll 8KTy0n1,-

I. P83p860TK8 M8TO,ll8 pewe1111a Kp86BUX 38,ll8q ,ll11fl penflTIIBII-

CTCKOii CTpyHU C M8CC8MII H 38pfl,ll8MII H8 KOHl.l8X. H8XOllt,ll8Hlle TOq­

HhlX peweH11ii KJiaCCHIJBCKOlt 38,1!81!11 ~8K OCHOBU ,ll11fl nocTpOeHHfl 

KB8HTOBOH Teop1111. 

2. Ilp11M6H6Hlle reoueTplltIBCKIIX M8TO,llOB ,llllfl perueHllfl H61!HHeli­

HhlX Kp88BhlX 38,llaq. 

3. ~ccne,llOB8Hl1~0KOHKpeTHhlX CTPYHHhlX MO,llenen 8,llpOHOB. 

no 3THM H8IlP8ll1!6HHflM l1 npoBO,llll1!11CI, 11CC1!6,ll0ll81Illfl, peaym,­

T8TU KOTOpux coop8Hhl B ~11ccepT8J.lllH. 

UenI> p000Tu ,- ,P83p860TKa MeTO,llOB pewett11a Kp8eBhlX 38,1!81!, 

B03Hl1K8l0ll!IIX B TBOPHH penHTIIBIICTCKOH CTPYHhl C B38HMO,llei1CTB118M 

II n_OCTpOeHHe KB8HTOBOH TeOpHH H8 OCHO]IB nonyqaeMUX peweHllii. 

Pact1eT ,llHH8Mlll!eCKIIX X8p8KTepHCTHK CTPYHhl K8K KOHKpeTHOii MO,lle-

11H 8]lp0118. 

Hayt1H8fl HOBll3H8 II IlP8K'l'HIJ8CK8fl geHHOCTI,. B AIICCepT8J.lllll 

BnepBhle B ,llOCT8TO\IHO 06111eM BH]le cqiopMyn11pOB8H8 Kp86B8fl 38,ll8\18 

,ll11fl KOH8\IHOH penflTIIBIICTCKOii CTPYHhl C B38l1MO,lleiicTBll8M, CO,llepllt8-

ll!8ll npOH3B01!I,H1,18 qiyHKl.lllll 6/1:') ' 0Ill1CUB8l0ll!He IlOlIOJKeH11e KOH-

1.lOB CTPYH!l na Il8P8M6Tpl11!6CKOti Il1!0CKOCTII cr;:,6 . YK838HU cnoco-

61,1 onpe,llenen11a STIIX qiyHKl.lllll. PerueHa 38,1!8\18 Kow11 ]l1!ll KOHeqHOH 

penaTHBIICTCKOi1 CTPYHhl II paao6paH Pll.ll np1111epoB ,llBllllteHHfl CTpyH!l 

113 38,llaHnoro ttaqanI>Horo nonollteH11H. 

ITonytieHo peweHlle Kp8eBOH 38,ll8trn ,ll11ll aapf!JKBHHOii CTPYHll, 

B3811MO,ll8HCTBYIO~eH C IlOCTOHHHUM O,llHOpO,llHhlM 31!8KTpOM8rHHTHhlM 

noneM. Ilpe,llnOlK8HO KBBHTOBOe OilllCBHHe ,ll8HHOli CHCT8Mll. 9TH pe-

3Y11bT8Thl MoryT OUTI, 11cnon1,aoB8HU ,ll11fl IlOCTpOeHllfl 8Mll1111TY.ll B3811-
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MO'A0llCTBllH B 'AJanbHOM IlO'AXO'Ae K CllnbHUM H 3RP.KTDOMarHHTHUM 

B3aHMO'ABHCTBHHM, HanpHMep, 1.10TO'AOM qiyHKJ.UIOH8RbHOro HHTerpupo­

B8.IUUI mm noCTpOeHHeM BTOPHtJHO-KBa.HTOBa.HHOll reop1111 crpya. 

KJracc11qecKaH rayccoBa Teopua nonepxHor.Tell nnepBue npHMe~ 

HeHa K OilHCaHHD MHPOBOll noBepXHOCTli CTpyHu. CymeCTBeHHO HOBUM 

MOM0HTOM HBJIH0TCH HHTerplipOBaHHe 'AepHBSUHOHHUX WOPMYH 'AHH OC­

HOBHIDC BeKTOPOB nonenxHOCTH, tJTO npHBO'AHT K npe:ztCTaBneHHD 3THX 

B0KTOPOB B HeKOTOPOM cneJ.U1SHbHOM daauce. 8To nne;ncTaBJieHHe 'A8-

nee HCnOHb3yeTCH 'AHH peweHHH HeHHHellaon KpaeBoll aa;natJH B Teo­

PHH CTpyHu-c MaCCHBHUMH KOHUaMH. 

J(JIH MeaoHHOH crpyHu c uaccHBHUMH KOHUaMH npe'AHOJKe11a penH­

THBHCTCKH-HHBapHaHTHaH KanH6pOBKa, B KOTOpoi! :rcpaeBaH aa;naqa 

wop1.1ynl-lpyeTcH HaH6onee npocTo. 

~ccne'AyeTCH HOBaH BO3MOJKHOCTb 'AHH BBe;zteHHH Mace Ha KOHuax 

CTpyHu; ,1lellcTB1,rn :nnit TOtJetJHIDC Mace CBH3UBaeTcit He ci :nmrnoll MH­

poBmc HHHHi! KOHUOB CTpyHu, KaK o6UtJHO, a C HX reo'Ae3HtJeCKOll 

KPHBli8HOil, 

. liCCJie':ztoBaHa MO:ztenb 6apliOHa - 6apHOHH8H CTp_yHa C MaCC8MH 

118 KOHuax. BnepBUe H3ytJeHa 'cTpyHa C uaccaw H 88PH'A8MH Ha KOH~ 

uax B IlOCTOHHHOLI O'AHOPO'AHOM :meKTP~Mar~HTHOIA none. 

CneAyIDmHe peaynbTaTu BllABHraroTCH AHH samHTU. 

· -~·:I. IIocraHOBKa B· o6meM BH'A0 .KpaeBol-l 3a'AatJH 'AHH_ KOHelJHOll 

penHTliBHCTCKOll CTPYHU, BSaHMO;ztei!cTBYJOmea.c Bli6Wl!HM noneu H 

uueromen Ha KOH11ax,-1.1accu) sapa;zu,i:H 'APYrH~ xapaKTerncru~. BBH'A.Y ., 

H8nHtJHH ICMH6pOBOtJHOi! HHBapH~HTHOCTH KOHUU CTpyHU Ha ijapa,MeTpH­

l!eCKOll .miOCKOCTH '[ J' 0 OITHCUBaDTCH IlPOT,J3BOnbHUm1 qiyHKJ.UIHMH .,~/r\ 
m1:n KOTOPUX · (QHKQHPYeTCH rrocne ycTpl'lHeHUH KMH6poB~tJHOro, npo~~t'. 

BOHR B BU6ope naPaM0TPOB. PeweHHe Sa'AalJH KowH JlHH KOHetJHOi! pe­

nHTl-lBHCTCKOi! CTPYHU, 
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2. PenlP.HHe KpaeBOil Sa'Aal!H :ztnH sapHJKeHHOll CTpyau, noMemeH­

HOll B IlOCTOHHHOe O'AHOPO:ztHoe sneKTPOMarHHTHOe none. KB8HTOB8HHe 

STOH CHCT6MU, 

3. Paapa6OTKa reoMeTpHlJ0CKOro IlO'AXO'A8 K 'AHHaMHKe pemmrnH­

CTCKOl-l crpyHu. liHTerpHpOBaHHe 'A0PHBaUHOHHUX qJODMyn JlJIH OCHOBHUX 

BeKTOPOB MHPOBOll noBepXHOCTH CTPVHU. IIpHMeHeHHe_nonytJeHHUX pe­

synbT8TOB K cnytJaID CB060:ztHOil 6eSM8CCOBOil CTPYHU, 

4. Vlccne11OB8HHe H cpaBHeHHe 'ABYX MO'Aenell CTPYH C uaceaMH 

Ha KOHUax. B nepBoi! MO;ztenn 'AelleTBHe 1IHH Mace BBO'AHTCH CTaH'AapT­

HUM o6pa3OM KaK BenHl!HHa, nnonOPU!10H8RbH8H 'AnHHAM Ml'IPOBIDC TpaeK­

TOpHi! IWHUOB crpyHU, Bo BTopol1 MO;ztem1 'A0i!CTB:1!6 'AHH Mace Ha KOH­

uax CTPVHU nponopuuoHanbHO HHTerpany_B'AORb MHPOBUX rpa.eKTOPHH 

KOHUOB CTPYHU OT reO'AesnqeeKoll KPHBH3HU STHX TpaeICTODH!.! Ha MHPO­

BOll noBepXHOeTH CTPYHl:l, Pemem1e KnaeBoll 38'AAl!H ;nm1 Me::lOHHOti crpy­

HU C MaeeaMH H sapH;ztaUll Ha KOHUax H 6apHOHHOH CTpyHu e MaeeHBHU­

)ill KOHUaMH MeTO'AOM/5/, cornacHO KOTOPOMY 3BOnIDUHOHHUl1 napaMeTp 

c( nponopUHOHM0H co6eTBeHHUM BpeMeHaM KOHUOB CTPYHU. KBaH-

TOBaHHe 6apHOHHOH CTPVHU C MaeCHBHl:lMH KOHUaMH. 

Anpo6aUl1H Pa6oTU. Pesyn»TaTu 'AHCceprauuu 'AOKHa;ztuBanHeb Ha 

ceeeuax OH~ AH CCCP {I9?6 H I9?? ro'AOB) H Ha eeMHaanax lT~ O~lrn. 

IIy6nHKaUl1H. IIo pesynbTaTaM ;nneeepTaUHH ony6nHKOB8HO meCTb 

CTaTett. 

. 06'I>eM padOT!,I ~ .n:vieeepraUHH coeTOHT H3 BBe'AeHHH' nHTH rnaB' 

IlHTH IlPHHOllteHHti VI 3aimIDtJ0HHH; CO'A0PlltHT 6 pucyHKOB H I09 CTpamui; 

MamHHOHHCHOro TeKCTa. Eu6mt1orpaqiH1tec1mn CilHCOK COCTOHT HS ?2 

HaHMeHOBaHHll, 
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C0,UEP,ill\H1it PAiiOTbl 

Bo BBe,AeHlm ,l{8H 0030p qJl13H 1leCl(),1X npe,l{nOChlJIOK IlOHBJieHHH 

CTpyHHOli MO,l{e;JIH B qJH3HKe a,l{pOHOB. 0TMeqeHhl npodneMhl, B03HHK8IO­

l!lHe npH peUJeHHH KpaeBhlX 38,l{aq H npH nepexo,l{e K KB8HTOBOli Teo­

PHH. YK838HO, K8KHe acneKThl 3THX npo6neM HCCJieAYIOTCH B ,l{HCCep­

T8U.HH. KpaTKO H31!0lKeHO CO,l{epmaHHe ,l{HCCepTBU.HH. 

B nepBO.li rnaBe qiopMynHpyeTCH KpaeBaH 38,l{aqa AHR KOHeqHoli 

pe 1UiTHBHCTCKOli CTPYHhl, a TBKJKe . Ha OCHOBe OOillero perueHHH 38,1{8-

qH KoruH ,l{1!H 6eCKOHeqHoi1 CTPYHll, nonyqeHHOro E.M.EapcialllOB!lM H 

H.A.~epHHKOBhlM/6/, peruaeTCH aHanorHqHaH 38,l{aqa ,l{HH KOHeqHo.li 

penHTHBHCTCKOH CTpyuu. 

B § l ,l{8H8 Il0CT8HOBK8 KpaeBO¾ 38,l{8qH AJIH CTpyHhl, cne,l{yIOill8H 

H3 B8pH8U.HOHHoro IlPHHU.Hila AJIH ,l{611CTBHH: 

'[ f_ 6,._(q '[, . .i . I! 

S == ) cl-c ~ cl6 La~~,u)+ ) cl~ix~t(j~c,6. ~J)), 
'[ 

'C, 0/'f} f 

rAe :X... 1t6) - BeKTop, on11ci.BaIOillHli Koop,l{HHaThl Ml-!poBoli no-
.14\ ' . - ox :J:!-0.::C , 

BepXHOCTH CTPYHll, . :£.. = Q'[; J = 'o6 • IlepBoe cnaraeM06 

npe.l{CTBBnHeT co6olil Ae.licTB1rn S0 c'Bo6o.l{HOil 6e3MaccoBoil CTPYHhl, 

nponOpU.HOH8JI0Hoe _IlJIOJl8,l{H MHPOBOli noBepXHOCTH, 38MeTaeirni1 CTpy­

HOil B npou.ecce .l{BHJKeHHH, a BTopoe cnaraeMoe Si~t onHChlBaeT 

HeKOTOphlli KJIBCC B38HMO,l{el1CTBHH. Ilp·.H 3TOM qiyHKU.HH ':t~-1:: B!lOH­

paroTCH .TaKHMH, qTo6hl BaaHMO.l{eiicTBHe, K8K H S0 , dhlno HHB8pH- •. 

8HTHhlM OTHOCHTeJIJ;HO npOH3BOJIJ;HOli 38MeHhl napaMeTpoB 7: 6 . He-
. J 

HO, qTo BHA ypaBHeHHi1 .l{Bl1lKeHHH He 38BHCHT OT S.~l , KOTopoe-

oKa3hlBaeT BJIHmrne '.rOJibKO H8 BH,l{ rpaHHqHhlX YCJIOBHli. 1i B HHTerp8J! 

,l{eliCTBH~, H B rP,aHHqHhle YCJIOBHH BXO,l{HT HBHhlM o6p830M npOH3BOJIE,-
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Hile WYHKU.HH ~('C) , OilHChlB8!01!(He IlOJIOlKCHHe KOHU.OB CTpyHhl 

Ha napaMeTpHqeCKO.tl IlJIOCKOCTH 't 6 • CqiopMyJillpOBBl!ll ycnoBHH 
) 

(q>HKCHpOB8HHe K8JI.110p0BKH), npH KOTOphlX (J]l!KCHpyeTCH BU){ 3THX 

WYHKU.Hii. B Kaqecwe np11Mepa noKaaaHo, qTo B KanueipoBKe 

f';.. :xY" = J,c, KpaeBaH 38,l{aqa ,l{JIH CBOOO,l{HOl1 083M8CCO-

BO.li CTPYH!l q>OPMYJIHpyeTcH H8HOOJiee npocTo, IlOCKOJIJ;Ky B 3TOM 

cnyqae 6; ('C) :=con.,3-t. 

ll § 2 Ha OCHOBe OOil(ero perue!IHH 38,l{8qH Kornn ,l{JIH CieCJWHeq­

HOli CTpyHi./
6/ pemeHa 8!18JIOrHqHaH 38,l{aqa ,l{JIH KO!leqHoli CTpyHhl. 

Hali,l{eHO npeo6paaoB8HHe napaMeTpoB, npHBOAHl!(ee K KBJIHCipoBKe 

';,. :xi' = fJ't' . l-!cxo,l{H H3 pemeHHH aaAaqu KomH noKaaaHo, 

qTo B CJiyqae H30TPOilHOro BeKTOpa 11-.,,... Cyil(eCTBYIOT TaK H83h1Bae­

Mhle IlpO,l{OJI0H!le ABHJK6HIIH CTPYHH/7/, KOTOpi.e IIBB03MOlKHO OIIIIC8TJ; 

B YK8<!8ll!IOH.K8JIHOpOBKe. PaCCMOTpeH PH){ IlPIIMepoB ABIIJKel!l!H CTpy­

Hll H3 38,l{Bl!HOro HaqaJIJ;HOro IlOJIOJKeHHH. HaliABHhl HMnyn:i;c, Macca, 

yrnoBoli MOMeHT CTPYH!l. ll HeKOTOpi.x IlpHMepax H80JIIO,l{8eTCH JlHHeli­

H8H 38BHCHMOCTJ; MCJK,i\y KB8,l{p8TOM MBCC!l CTpyHhl H BeJU1qUHOli yrno­

BOrO MOMeHTa. 

Bo BTopo.li rnaBe nonyqeHo pemeHHe KpaeBo.li aa,l{aqn AJIH oe3-

11acc0Boli CTPYHhl C aapHJKCHHblMH KOHU.BMH, IlOMeUleHHOli B IlOCTOHll!IOC 

OAHOPO,l{IIOC 3JICKTPOMarHHTHoe none. PerueHHe cnpaBB,l{JlHBO ,l{JIH aneK­

Tp11qeCKHX_noneli C ll81lj}HlKBil!IOCT0i0, MeH:i;meli HeKOTOporo KpllTHqecKo­

ro 3HaqeI111H. CymecTBOB8HHe KpllTHqecKoli HBilpHlKeHHOCTH nonH CBH38~ 

HOC TeM qJ8KTOM, qTo KOl!U.hl CTPYH!l 38PHlK8Hbl, HO HMeIOT uyneByIO 

uaccy, Bc~e,l{CTBHe qero paccuaTpHBae11aa aa,l{aqa HMeeT MO.l{en:i;H!lli 

xapaKTep. lfayqeHHe CTPYHhl C M8CCHBHblMH aapnJKeHHhlMH KOHU.8MH OCJIOJK­

HH6TCH HeJIH116HHOCTJ;JO r~~~qHblX yCJIOBHli. 
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H § l H8li,lleHa cneuttaJILH8H, 38BHCHUl8H OT noJIH K8JIHOpOBKa, 

onpe,lleJIHeMaH ~OOTHOllleHHHMH 

n}x~~ci) + 3 n! {ju ..rl'('r:,6)-== o, n!:t-~IJ',6)+ /ln~FJ,, :J.:,'{-r,6J = :?, 

r,lle 

Hbl, 

nJ - noCTOHHHlilli BeKTOp, -:t. j - aapH,llbl Ha J{0Hl\8X CTpy-

F;.~ - Tettaop aneKTpoMarHHTHoro nom1, P-:t:- 0 • B aToli 

KamiopoBKe d. ('r:'.) == O . 

B § 2 IIOCTpoeH raMHnLTOHOll cpopManHaM ,llJIH CTpym~ B none. 

B § 3 noJiy1IeHbl HeKOB8Pli8HTHLie pellleHIIH; ypaBnem1n l{lllinl:eHHH 

li rpaHWIHLIX yCJIOBHli 1l BH,lle PHAOB wyp1,e. Hati,lleHbl BLipallteHHH ,llnH 

HMnyJII,C8 H M8CCl,I CTpyHbl. IlOK838HO, 1ITO yJKe B KnacCH1leCKOli ,llli­

Il8MHKe B03MOlltllLI COCTOHHHH C OTPHI.\8TenI,HblM KBa,llp8TOM M8CCLI {Ta­

XHOHLI) • PaccTOHIU'le Mellt,lly 3KBH,llHCTaHTHLIMH ypOBHHMH KBa,;waTa 

M8CCbl ,llnH CTPYHIJ B aneKTPH1IeCKOM none OK83LIBaeTCH M8HI,lll8 1 1IeM 

B CBOOO,l!HOM cnyqae. MarHHTHOe none He H3MeHHeT paCCTOHHHH Mellt­

.l!Y ypOBHllMH. 

B § 4 paCCMOTpell OCOOLili cny11ali ,llBHllteHH.fl CTPYHLI B aneKTpH-

1IeCKOM none C KPHTH~eCKHM 3Ha11eHHeM HanpHJKeHHOCTH. 

B § 5 npHBe,lleH npnMep ,l!Bl!llteHHH CTPYHLI B MarHHTHOM none H3, 

3a,llaHHOPO Ha1IanI,HOPO l10JIOlKeHH.fl. 

'.l'peTLH rnaBa.noCB.f!UleHa reoMeTpH1IeCKOMY 110,llXO.z!Y K ,llliH8MHKe 

peJIHTIIBHCTCKOli CTPYHLI. B ,llaHHOM IIOAX0,!!6 MHpOBaH noBepXHOCTI, 

CTpyHbl C TOIIHOCTI,ID ,l!O TpaHCJIHUHli onpe,lleJIHeTCH KOScpqlHUHeHTaMH 

nepBoli H BTopoli KBa,llp8TH1IHblX cpopM. Y11eT Toro cpaKTa, 1ITO MHpo­

BaH noBepxHOCTI, HBnHeTCH MHHHManI,HOli, a TaKllte BLIOOp cneuttanoHblX, 

H30TepMH1leCKHX KOOP,llHH8T IlPHBO,l!RT K HenHHeliHOMY BOnHOBOMY ypaB~ 

HeHHID ]nyBnnnH Ha 0,l!HH Heli3BeCTHblli K03WCJ/HUHeHT nepBOli KBa,1tpaTH1l-

11on cpOpMbl/S/. McnonL3YH OOUlee peUJeHne 3Toro ypaBHeHHH, y,llaeTCH 
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npOHHTerpHpOBaTL ,llepHBaUHOHHl,le qJOpMynLI I'aycca H BeliHrapTeHa, 

npe,llCTaBJIHIDUlHe codoli paanollteHHH npo1!3BO,l!HblX no T8K H83blBaeMblM 

OCHOBHblM BeKTOp8M noBepXHOCTH ·!J;,fr:,6)) ~tf,6) li '? (z::,6), 

r,lle 0-,(~}6) ~ 6,llHHH1IH8H HOpManI, K MHPOBOli noBepXHOCTH. 

Octtonttue BeKTOpbl oopaayroT n0Kan1,Hblli opToronan1,ttuli penep B Kallt­

.l!Oli T01!Ke noBepXHOCTH. llHTerp.111pollaHHe :iiepl'IJJ81\HOHHblX qiOpMyn npH­

BO,llliT K npe,llCTaBn6HHID OCHOBHl,IX BeKTOPOB B HeKOTOpOM ecTeCTBeHHO 

B03Hl'IK8IDUl8M 6aa11ce, KOTOpoe MOlKHO HCilOJII,30B8TI, ,llnH pellleHHH Kpa­

eBblX.3a,lla1!. B Ka11eCTBe HJinIDCTP8UHH npHBO,llliTCH peweHne KpaeBoli 

3a,ll81IH ,llnH CBOOO,llHOli CTPYHbl, y,llOBneTBOPHIDUlee K8K ypaBHeHHHM 

,llBHllteHHH li rpaHHIIHblM'YCnOBHHM, TaK li HenHHeliHblM ycnOBHHM H30-

T6pMH1l6CKOli KanHOPOBKH. 

B 1IeTBepTOli rnaBe HCCne,llyeTCH CTpyna C MaccaMH Ha KOHU8X, 

8 TaKlK6 CTpyHa C MaCCHBHblMH 38PHllte~HblMH KOHU8MH. 

B § l npe,llnar8IDTCH ,l!B6 B03MOlKHblX IlOCTaHOBKH KpaeBoli 3a,lla-

1IH: I) ,llnH BeKTOpa .:x;.,<-(6) , OilHC~BaIDUlero KOOP,llHHaTbl CTpy­

Hbl B npOCTpaHCTBe-BpeMeHH; 2) ,llnff @YHKI.\rHi l:n,0__-t,6) , IlO,ll1lli­

HHIDUl6HC.fl HenHHeliHOMY BOnHOBOMY ypaBHeHHID ]HyBnnnH H HBnflIDUlelicH 

0,llHHM H3 K03cpqlHI.\H6HTOB nepBoli KBa,llp8Tli1IHOH CJ/OPMbl MlipOBOli IlOBepx­

HOCTH CTPYHbl. Ilpe,llJiaraeTCff HOBaH KanHdpOBKa ,llnH CTPYHbl C Macca-

Mli Ha KOH1(8X, B KOTOpoli 6il'C')= 0 

B § 2 H3Y1l86TCH CHCTeMa C B38HMO,ll6HCTBH6M S , ... t , npo-

nopuuottanLHblM HHTerpanI,HOli rayccoBoli KPHBH3He MHpOBOH noBepx­

HOCTH CTpyHbl. ll,lleH paCCMOTpeHHff TaKoro B38HMO,lleliCTBli.fl BnepBble 

BblCKa3aHa B CTaToe/5/. rrocne npHMeHeHH.fl TeopeMbl raycca-EOHHe 

BaaHMO,llelicTBHe Si~i oKaauBaeTCH nponopunottan1,HblM HHTerpany 

OT reo,lle3H1leCKOli KPHBH3Hbl MHPOBl,IX TpaeKTOpHli KOHUOB CTPYHbl. BBe­

,lleHHe B3aHMO,lleliCTBHH TaKHM nyTeM MOlltHO npHHHTI, B Ka1IeCTBe HOBO-
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ro cnoco6a 38,ll8HllH M8CC H8 KOHU8X CTPY!lhl. [Ioc.Kom,Ky 5 iH.l 

CO/-iepi1mT npOll3BO,llHLle BLIClllllX nopH,l\KOB, TO ,ll8HHOe .ll38llMO,l(eiicTBlle.,. 

He OTIIOCllTCH K TOMY HJI8CCY, KOTOpl.lii B OOIJ(eM Bll,lle Ol.lJI llCCJie,l(O­

B811 ll nepBoii I'JI8Be. 0.l(H8KO ll B 3TOM cny•rne YA8JIOCI, 118l1Tl1 K8-

Jil1CipOBKY, B KOTOpoH 6, (t):::. 0 , a T8KlKe nonyql1Tb 11eK0Topue 

nep110Auqec1tue peUieHHH HeJil1HeiiHoii KpaeBol1 38Aaql1. B cnyqae oouq­

Horo cnocooa BBe,l(e!ll1H M8CC nO,l(OOHI.lX pel!lelrnii He H8H,l(eHO. PaCCMO­

Tpe11 npllMep ,llBUlKel!llH CTpyim B HepeJIHTl1BllCTCKOM npe,lleJie, KOI',ll8 

CTpyua C WllKCllpOB8HHLIM paCCTOHHlleM MelK.llY KOHUBMH Bp81l(88TCH KBK 

TBep,lloe TeJIO C yrno_Boii CKOpOCTI,IO lU == -fo . r,l(e /A - Macca 

Ha KOHU8X,_ 8 J - KOHC'f8HT8, BXO/.(Hll(8fl B ,1(8l1CTBlle So 
H § 3 llCCJie,l(yeTCfl l,!e30HJl8fl CTpyHa C M8CC8MH H 38piI,ll8Ml1 

H8 KOHUBX B nOCTOflHHOM OAHOpO/-iHOM 3JieKTpbM8I'Hl1TIIOM IIOJie. HeJIH­

HetiHLle rpa1111q111,1e ycJIOBllH JIHHeapll3YIOTCfl nyTeM Bb!OOpa 3BOJI!OU110H­

HOro napaMeTpa B KaqeCTBe COOCTBeHnoro BpeMeHll KOHUOB CTpyHu/5/. 

Ilpu 3TOM y.ziaeTCII OIIl'lC8'l'I, Jil'lilll, onpe,l(eJieHHI.lli KJIBCC ,ll.llHJ!teHl1ii CTpy­

JIU. l'eme1rne KpaeBoii sa,llaq11 no11yqaeTcH B BHAe noqT11-nep110,iinqe­

CKHX q;yHKUl'lii, upe/.(CT8BJJel!Hl.lX PHA8M11 '1lyp1,e, 0K83l.lB88TCH, qTO 

BHyTpeHHUe B030Yi!t.l\8Hl'lll CTpy1m, H8XO,l(Hll(eiicfl B none, OOJI8,ll8IOT 

CBOHCTBOM, 8H8JIOrl1qm,M CBOi!CTBY nonH!)li38Ul111 3JieKTpOM8I'HHTHOro 

noJIH, np11qeM ql1CJIO pa3n11qHI.lX COCTOflHllli "nom1pl138Ullll 11 MeHbllle 

qeTupex, qTo 03HaqaeT yMel!billeHHe qttcna CTeneHeii CBOOO,lll.l CTPYl!Ll 

B nOCTOHHHOM 0,/(HOpO,llHOM aneKTpOM8rH11THOM none no Cp8BileHlllO co 

CBOOO,l(HLIM CJiyqaeM. Hai1,l(e111:1 HMnyJII,C l1 Macca CTpy11u. IlepeXO/-i K 

KB8HTOBOLi Teopu11 38TPYAHeH BBllAY HeOpTOI'OH8JII,HOCTll COOCTBeHHI.lX 

~YHKUllll Kp8eBoii 38,llaqu. 

B § 4 nayqaeTCH 6apl10Hll8H CTpyHa C M8CCaM11 Ha 1rn11uax. J.taH 

KpaTKllii ooaop cyll(eCTBYIOIJ\llX 6ap110HHI.lX MO,lleJieii. OocylK,llaIOTCfl paa-
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JIHqHUe B03MOlKHI.le oapuOHHI.le KOH~ryp81..llll1 H3 Tpex CTpyH. UeTO,llOM, 

np11MeHeHHLIM B npe,lll.l.llYll\8M naparpa~e, n1111eap11ayeTCH ll pemaeTctt 

KpaeBaH 3a,llaqa ,llJIH 11 CTPYHHOH 3Be3,1(1,1 11 C ToqeqHI.lMll M8CC8Mll Ha 

CBOOO,llHl,IX KOHUax. Haii/.(elll.l 11Mnyn1,c, Macca, yrJIOBOll MOMeHT CTpy­

Hl,I. PeayJibTaTbl cpaBHHBaiOTCfl C p83Jil1qHLIMll MO,l(eJIHMl'l Me30HHLIX 

CTpyH. 

B nHTOll rJiaBe paCCM8Tp11B8eTCH KBBHTOBoe onttcauue CTPYHI.l. 

B § I npoBe,lleHO HeKOBap118HTHOe KBaHTOBBHHe CTpynu Jl no­

CTOHHHOM 3JieKTpoMarHl1THOM none MeTO,llOM, npe,l(JIOlKeHHLIM B paoo­

Te/9/. Oocyll(,llaeTCH npooneMa peJIHTl1Bl1CTCKOll l1HBap11aHTHOCTll 

KBaHTOBOii Teop1111. 

B § 2 nocTpOeHa KB8HT0~8H TeOpHH 6ap1101111oii CTpyuu C M8C­

C8Ml1 H8 KOHU8X ila OCHOB8 peUieH11ii, nonyqeHHblX B I'D. IY • AJ!il 11c­

KJIJ0qeHl1H "AYXOB11 cornacHofIO/ l1C~OJII,30Jl8Hbl Hemrnetlmie /.(Onon­

HllTeJII,Hble ycJIOBllfl B CHCTeMe ueHTpa M8CC CTPYHLI. 

B 38KJI!Qq8Hl111 C~OPMYJIHpOB8Hl,I OCHOBHI.le pesyJII,T8Tl.l, nonyqen­

HUe B ,lll1CCepT81..lllll. 

B np11JiolKe111111 I Bl.lnonue110 11peo6paa0Ba11ue oomero pememrn aa-

.ziaql! Komu K HOBl.lM napaMeTpaM i., 6 , ,llHH KOTOpl.lX BWnOHHHeTCH 

yCJIOBH8 ~ :::rf' :::::. :f :c 
B npHJIOlKe111111 Il n0Kaaa11a B03MOlKHOCTb nuoopa KanwopoBKH, 0c-

npn1,ayeMO~ ,llJIH pemeHHH aa.ziaql1 0 ,llBl1~6Hllll oeaMaCCOBOH CTPYHI.l B. 

noCTOHHHOM O,llHOpO,llHOM aneKTPOMBI'HllTHOM IlOJie. 

B llp11JIO~eHl111 ill Bl.lllOJIH8HO l1HTerp11pOB8~11e .ziepl1B81..ll10HHliX WOP­

MYJI ,llHH OCHOBHl.lX B6KTOpOB W!pOBOi1 IlOBepXHOCTl1_ CTPYHLl. 

. B npHJIOlKeHllll IY n0Kaaa11a B03MO~HOCTI, Bl.lOopa K8Jil10POBKl1 

( .r)r:,6) ±:::t.f<..-r:,6))h-:f p1. ,llJ!fl M83~HHOH CTPYHI.l C M8CCl1B~l.lMll KOH­

ua1.m. 
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B npH1IO~eHHH Y C~OPMY1IHPOB8HU orpaHHqeHHff H8 ,llBH~eHHe 

6apHOHHOli CTpyHu, B03HIIB8ID~He npH Bu6ope napaMeTpa 'C-- B Kaqe­

CTBe COOCTBCHHOro BpeMeHH M8CCHBHHX KOHUOB CTpyHH. 

OCHOBHL!E PE3YJJhTATbl, IIOJIYl!EHHblE B )lllCCEPTAUIDl 

I. PeilleHa 38,llaqa KomH ,llllfl KOHeqHQll CTPYHU H paCCMOTpeH 

pH,!! npHMepoB ABH~eHHfl CTPYHU H3 38,llBHHOro HaqanbHOro nono~eHHfl. 

IIOK838HO, qTo cy~eCTBYIDT TBKHe HaqanbHlle ycnoBHfl, ,llBHieHHe H3 

KOTOpux H61!b3fl OUHC8Tb B K81IHOPOBKe ~xi' 
TOU~UM BeKTDPOM ~ (npO,!!OllbHUe ~BH~CHHH). 

= P'C C H30-

2. PemeHa KpaeBBfl 38,llaqa ,!!Hfl aapH~eHHOll CTPYHU, ,!!BH~y~en-

Cfl B UOCTOflHHOM 0,llHOpO,!!HOM 31!6KTpOM8rHHTHOM none. BunonHeHO 

KB8HTOB8HHe 3TOH CHCTeMu. 

3. rayccoBa TeOpHfl noBepXHOCTett B nceB,!!03BKllH,!!OBOM npo­

CTpaHCTBe llPHMeHeH8 ,llllfl OUHC8HHfl MHPOBOH noBepXHOCTH CTpyHU. 

BunonHeHO HHTerpHpOB8HHe ,!!epHBBUHOHHllX qiop1.1yn ,llllfl OCHOBHUX 

BeKTOpOB noBepxHOCTH; B peaynbT8Te nonyqeHD npe,!!CT8B1!6HHe oc­

HOBHUX B6KTOPOB B HeKOTOpOM cneuHallbHOM 083HCe. STD npe,!!CTaBne­

HHe HCU01!b30B8HO ,llllH nonyqeHHfl pewemrn Kp88BOll 38,!!81rn ,llllfl CB0-

60,llHOil, 063M8CCOBOll CTpyHll. 

4. Hccne,LlOB8Hll ,!!Be MO,l\61IH M630HHQi,i CTpynu C M8CC8MH H8 

KOHUBX. B nepBOH MO,ll61IH MBCCU CBfl31iB8IDTCfl C ,lleliCTBHeM, npe,!!CT8B-

1IflID~HM AllHHY !&HpOBOil TpaeKTOPHH KDHUDB CTPYHU' a BO BTOpo.li IAD­

.n;enH .n;ei,iCTBHe ,llllfl M8CC BllOHp8eTCH B BH,lle HHTerpana OT re0,!!63H­

qecKOll itpHBHanu KDHUOB CTpyttu B,llom, 1,mpoB1,1x nHHHH 'aTHX itottuoB. 

Ilpe,!!naraeTCfl HOBBH, pe1!HTHBHCTCKH-HHB8PH8HTH8fl K81IHOPOBK8 

(3:J:[,6)~~6)f =-4p1, ,llllfl KOTopoll ~j(C) = 0 • Bo BTopo.li MO-

,ll81IH nonyqeHU perneHHfl H61IHH6IlHllX rpaHHqHux ycnOBHH H HCC1!6,!!0B8H 

HepellflTHBHCTCKHll npe,!!61!. 
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5. Hall,!!6H HeKOTOpliR Knacc pemeHHR ,llllR M830HHOtt CTPYHN C 

MaccaMH H aapa,!!aUH Ha KOHUaX H 6apHOHHOR CTPYHN c MaccaMH Ha 

KOHUax. Ha OCHOBe nonyqeHHliX pemeHHR BlillOllH8HO KBaHTOBaHHe 

6apHOHHOtt CtpyHH. 
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