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Yqettblii ceKpeTap:r, 

COBeTa E~M (B.A.lllax6a3!1H) 

VlHTepec K 3JI8KTpO;z(HHaMYJKe H00,I(HOp0,1\HblX ;z(HCITeprnpyIOr~l'IX 

c pe,I( B rrepByIO otiepe,1\:r:. o6yCJJOBJl0H B03MOlKHb!M.1'1 Ilpl'IJJOlKe Hl'l!IMl1. 

Iloumrn B03MOlKHocret! rrpaRr11qecKoro 11crron:r:.aonaH11H, q11cro Hayq1ml1 

l'IHTepec K 3Jl6KTpOMarHl1THblM HBJJ8Hl1!1M B orpaH11qeHHhlX MCITeprl1-

PYIDllll'IX cpe,I(ax CTHMYJJl'lpyeT AaJJ:r:.Hetimee pa3Bl'!Tl1e TeOplil'I KaR B 

HarrpaBJI8Hl'll1 ,I(eTaJJ:r:.Horo 11CCJJ8,I(OBaHl'IH oco6eHHOCTetl KOHKpeTHhlX 

llBJI6Hl'ltl, TaR l'I B HarrpaBJI8Hl1l'I yconepmeHCTBOBaHl'IH ee MaTeMaTYJ­

qecKoro arrrrapaTa. 

llpe.1111araeMaH MCCepTaUYJH ITOCBHfileHa rronyqeHYJID TOqHhlX pe­

mem1tl ypaBHeH11ti Ma.1rnnenna B ;z(HcrreprnpyromYix cpe,I(ax rrpYJ HaJIY1q1rn 

rpaH11u pa3,I(8Jla 11 Ilp0l'l3BOJIJ:,HOM pacrrpe;z(eJieH1111 BHeillHJllX .l'ICTOqHHKOB 

IT OJIH • 

.l\J11CcepTau11H COCT0l1T 113 Tpex rnaB, BB8,I(8Hl'IH .I'! 3aKJJIOqeHHH. 

ManecTtto, qTo aneKTp0,1(11HaM11Ra .zu.icneprl1pyIOUU1X cpe.11 cy -

mecTBeHHO OTJJ11qaeTCH OT 3JieKTp0.1(11HaMJl!Kl'I BaKyyMa • .l(Bl'llK8Hl'le aa­

PlllK8HHblX qacr11u B cpe.I(ax np11BO.lU1T R uenoMy PH.1\Y crreu11!JiYJqec1rnx 

3c)}!JieI<TOB, OTCYTCTBYID!lll1X B CJiyqae ,I(Bl1JKeHl'lll B BaRyyMe. l.(allCe paB­

HOMepnoe l'I I!p!IMOJll1Het!Hoe ,I(Bl1l!C8Hl18• 3ap!llK8HHOM qacTl'!Ubl B 6e3 -

rpam1q11ot1 l1 O,I(HOpO,I(HOtl cpe.I(e I!pl'IB0,1(11T K TaKYJM l1HTepeCHb!M HBJJe­

Hl1HM, KaR l'l3Jiyqenl1e BaBJ11JJOBa-llepeHKOBat1- 3J H ac))weRT IIJIOTHOCTH 

;i e pMl1 [ 
4

-
7
]. Ilpl'I nan11q11YJ rpaHHU paa.11ena cpe.11 3Tl'I HBJieHl'lll 06J1a­

;z(aIDT U8JlblM p!!.I(OM oco6eHHOCTei1 JI! ,I(Jlll HX paCCMOTpeHl'lll He06XO;z\HMO 

peman rpaHHl!Hble 3a,1\8ql'I • .l(pyrnM BalKHb!M 3WW6KTOM HBJ!ff8TC!I rrepe-

X O.I(Hoe l13JJY48Hl'l8,KOTOpoe, B OTJIHql'le OT l'l3JJY48Hl'lll BaB.l'IJJOBa-llepeH-
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KOBa 11 !IOJiflpl!3aU110HHOro sc))(j.JeKTa <tiepMl1, f!BJ!fl8'ICH '\111CTO rpaHl1'\l-

HblM sc])qieKTOM, TaK KaK OHO B03Hl1KaeT TOJ!bKO np11 nepece'\leHHH 

sapHlKeHHOA '\laCTl1U8A rpaHl1U pas;n,ena cpe:n:. 8TO HBJieH11e 6b1JIO 

npe:n:cKasaHo nms6yproM 11 <tipaHKOM [ 3J. Ha116onee BalKHOitl oco6eH­

HOcTI>IO 3Toro 113JIJ'\18Hl1fl HBJIH8TCH 3aBl1Cl1MOCTb ero 11HT8HCl1BHOCTl1 

OT sHepr1111 qacT11Ubl. B pa6oTe l 3J 6b!JIO rroKasaHo, '\!TO B onT11'\lec­

KoA o6JiaCTl1 '\laCTOT 11HT8HCl1BHOCTb 113Jiy'\leHHfl, 11cnycKaeMoro 11asa:n: 

OTHOCl1T8JlbHO HanpaBJI8Hl1H i'.\B11lK8Hl1H '\laCT11Ubl, Jiorapl1cj)Ml1'\18Cltl1 paCTCT 

c ::mepr11el1 '\laCTl1Ubl H '\!TO 3Ta 3aBl1Cl1MOCTb f!BJIH8TCH HeHaCb!l!la!OmeA­

Cfl np» Bb!COKl1X sHepr1rnx. ,I(anI>HeAwee pasB11T11e Teop1111 nepexo:n:Horo 

113JIY'\18Hl1fl Ob!JIO B OCHOBHOM CT11MJJil1pOBaHO pa6oTaMl1 I'apl10f!Ha l ?) 

H .GapcyKoBa l 91 Bm10 ycTaHOBJieHo, '\!TO 11HTeHCl1BHOCTb nepexo:n:Horo 

HsnyqeH11H, ;icnycKaeMoro Bnepe:n: no HanpaBJieH1110 :n;B11JKemlfl penH -

Tl1Bl1CTCKOA '\laCTl1Ubl, 3Ha'\ll1T8JlbHO npeBOCXOi'.\11T l1HTeHCHBHOCTb H3Jiy­

'\181lHfl, HcnycKaeMoro Hasa:n: H, '\!TO oco6eHHO BalKHO, OHa Jll1HCitlHO 

pacTeT c pOCTOM 3HCpr1111 '\laCT11Ub1.YCTaHOBJI8Hl18 3TMX c))aKTOB np11-

B8JIO K Il0f!BJI€Hl1l0 60JiblllOrO KOJll1'\18CTBa pa60T ( c COBpeMeHHblM 

COCTOflHl18M Teop1111 11 SKcnep11MeHTa MOlKHO 03HaKOMl1TbCfl no 0030 -

paM [ 10-t'iJ) , B KOTOpb!X paccMaTp11Ban11cb oco6eHHOCTl1 nepexo:n;Horo 

H3JIJ'\18Hl1H npH HaKJIOHHOM na:n:eHl1H '\laCTl1Ubl Ha rpaHl1UY pas:n:ena, 

11sny'\leH11e np11 nponeTe qacTHUbl qepes nnacT11Hy, qepes cno11CTble 

cpe:n:1i1 H T.:n;. 

Ilp11 paCCMOTpeHHl1 pa3JIH'\1Hb!X scj)c))eKTOB, B03HHKalOl!ll1X rrp11 

i'.\B11lK8Hl111 sapHJKeHHb!X '\laCTHU B orpaHl1'\18HHblX i'.\l1CITepr11py10m11x cpe:n:ax, 

06bl'\IHO npe:n:nonara10T, '\!TO 'laCT1'1Ua i'.\Bl1lK8TCH npHMOJil1H8AHO 11 paBHO­

uep110.C :n:pyroA CTOpOHbl, O'l8Bl1i'.\HO, '!TO BCJI8i'.\CTBl1e 110HH3aUHOH-

HblX noTepb 3HeprHH npH i'.\Bl1lK8Hl111 B cpe:n:e 11JIH MHOrOKpaTHOrO pac­

C8f!Hl1fl '\laCTHl..\bl Ha aTOMax cpe:n;bl CKOpOCTb '\laCTl1Ubl IAOJK8T H3M8HHTbCfl. 
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B cpe:n:ax, orpaH!t!'l8HHb!X noBepXHOCTflMl1 pas:n:ena, OCHOBHafl 

Tpy~HOCTb np11 pemeHl111 pa3JIH'\1Hb!X sa;zi:aq 3aKJIIO'\laeTCH, KaK ;13 -

B8CTHO, B y:n;oBJI8TBOpeH~l1 rpaHH'\IHblM ycJIOBl1HM. 06bl'lHO C'\111TaeTCH, 

'\!TO qacT11ua AB»JKeTCH npaMon11tteAtto 11 :n:nH Kam;zi:oro KOHKpeTttoro 

BH:n:a ;z(Bl1fil8H!t!H (:n;Bl1lK8Hl18 no HOpMaJIH K rpaH11ue' HOA yrnoM K rpa­

m1ue, napanne JibHO rpaH»Ue) pewaeTcfl rpaHl1'\IHaH sa;zi:a'la. Caua 

l!poue;zi:ypa y;zi:oBJI8TBOpemlfl rpaHl1'\IHblM ycnOBl1HM np11 3TOM HBJIH8TCH 

:n:ocTaTO'\IHO rpOM03;z(KOA, a BblpallteHHH ;z(JIH noneA 113JIJ'\18Hl1H He ~cer;zi:a 

!1MelOT flCHb!l1 qJl13l1'\18CKl1A CMb!CJI 11 o6o3pl1MYlO CTpyKTYPY. 

PasHoo6pa3Hble 06nacT11 np11MeHeH11H, HeooxOMMOCTb y'leTa 

BJ!l1f!Hl1fl pa3Jil1'\IHblX iI!aKTOpOB Ha llCCJIC;z(y8Mbl8 f!BJICHl1fl, OObltJ:Hafl 

npaKTl1Ka, Kor:n:a B KalK;z(OM OT;z(CJlbHOM cnyqae ;z(Bl1lKCIIl1H pewaeTCfl 

ri;aHh'\IHafl sa;zi:aqa :n:enalOT HaCTOflTCJibHO HCOOXOMMblfA pa3Bl1Tb 6onee 

06q111'1 no:n;xo;zi: K sa;zi:aqe 0 ;z(Bl1lKCHHl1 sapfllK8HHblX qaCTl1U B i'.\l1Cf!Cp­

r11pyl01lll1X cpe;zi:ax np11 ttaJIH'\IHl1 rpatt11u pas;n.ena. OcttoBol1 TaKoro 

o6u\ero no:n:xo;n.a MOryT cnyJKHTb pewemrn ypaBHCH11A 'ilaKcBenna B 

A11crrepr11py10u111x c·oe;zi:ax np11 Han11q1111 rpatt11u pas;n,ena 11 npo11sBOJib­

HOM pacnpe;n,CJICHl111 BH8WHHX l1CTO'\IHl1KOB fIOJifl. 

nnfl Bbl'\111CJieHl1fl nonetl npOH3BOJibHO ;ZJ,Bl1lKJl!l8ACfl 3apRlK8HHO~ 

'laCTl1Uhl B cpe;n.ax, orpaH>i'\leHHblX nnocK11M11 rpaum.1aM11 pas;n,ena, B 

pa6oTax ITacj)oMOBa [ 15- 16] 6b!JI pasBJdT MeTo;n. 11so6palKeH11l1. ,AeTo;n. 

OCHOBaH Ha TC ope Me B3al1MHOCTl1 11 11CfIOJib3yeT TOT qia1tT' qTo KOM­

fIOHCHTa Cllypbe f!OJIH ;ZJ,Bl1lKYl!lCrOCH sapa;n,a 3KBl1BaneHTHa fIOJilO COBO­

l\Jf!HOCTl1 HCfl0;z(Bl1lKHblX MfIOJie!ti, pacnOJIOlKCHHblX BAOJib TpaeKTOpm1l1
7
]. 

nnH onpe;n,eneH11a noneA, cos;n.aBaeMblX rrpo11sBOJII>HblM pacnpe;n,e­

neH11eM BHS!llHl1X 11CTO'\IHHKOB B cpe;n.ax, orpaHH'\18HHblX ITOBepxHOCTflMl1 

paa;n.ena, B MCCepTaL\!111 11cnonI>syeTcfl MeTo;n. WYHKU11H I'p11Ha. Vic­

nonI>SOBaHJde cpyHKU11M I'p11Ha. COOTB8TCTBYIOl!ll1X paccMaTp11Ba8MblM 

rpaH>i'\IHblM ycnOBl1flM, HBJIHCTCR 06bl'\1Hb!M M8TO;ZJ,OM pemeHHH sa;n,a'l 
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l.taTeMaTl'l'rnCKOH qJH3l1Kl1. O;n;HaKO 06biqHO WYHKll,11!1 r p11Ha HCll 0Jlb3YIOT 

ll aneKTPOMHaM11Ke IIp11 paccMOTpeHl'll1 aa ;n;aq OThlCKaH11fl rr0Te11u,11anoll 

B 0,1.\HOp 0,1.\HOi1 cpe;n;e }!Jll1 ,1.\JIH cnyqafl 11;n;e a JibHO llpOE0,1.\Hil\11X rpaH11ll, 

paa;n;eJia.3a,l\ai:ia oCi orrpe;n;e neHVIl1 Toq1J0i1 cpyHKll,.V.11 rp1rna ypuB1rn H11 t.\ 

MaKcEeJIJia ll ;ll;l1aJieKTpl'lKax rrp11 HaJI11q1111 MCIIC 1c1111 11 rpatt11u, paa,l\e Jia 

MOlf(eT 6blT:b perneHa TOiibl\O i'(JIH HeKOTOpbIX .;·op.J rpamiqHblX llOEepXHOC­

Tei'I. ,l{ei'lcTB11Ten:otto, ;n;JIH y:r10Bne TEOpe mrn rpa1rnqHblM ,ycnomrnM , oqe ­

El1;n;tto, He 06XO;ll;l1MO 11CllOJib30BaTb TUKY IO OpTOrOHaJI:OHYJO !tpHEOJil1He i1 -

HyIO Cl1CTeMy KOOp;ll;l1HaT' qTOOhl 0,1.\Ha 113 KOOp,1.\!1Ha THb!X llOBP jJXHOCTeif 

COlllla,l\aJia c rpatt11u,eU pa3,nena cpe ;n; . E cJI11 TaKaH Cfl CTOMa KO Op;ll;l1HaT 

;n;orrycKaeT pa3;n;eJie1me IIe peMe HHb!X, TO E031JOlKH O llOCTp011 Th ,1.\0C TaToq­

HO 06m11e pell!8HflH BOJIHOEOr o ypaEH8Hl1 H , llpfl r0,1\Hble ;z(JIH pewe HflH rpa­

u11qHb!X 3a,l\aq,Ho, B OTJI11q11e OT c1tanH pttor o BOJIHOEor o ypaEue mrn, 

r;n;e rrepeMeHHble pa3,l\eJIHIOTCH E 0;z(l1HHa;n;u,m .'11 pa3 JiflqHblX Cl1C'l'e Max J\O­

Op;ll;l1HaT' IIOJIHb!e perneHl1H ll8KTOpHOI'O B OJIHOEOrO ypaEH8 !111H B !lJopMe. 

Herrocpe,D,CTEGHHO llpl1M8Hl1 i~OLf K pelileHl110 rpaHl1l!H b!X 3a;n,aq, 1'1 3 BOCTHbl 

B HUCTOHutee llPGMH TOJlhKO ,1.\JIH }.\OKapTOEOi1' c q1e Pfl'l8Cltolii 'HOH11qecKOi1 

11 ll,flJil1H,1.\pl11JOCitoi1 CflCTGM KOOp;ll;l1HUT [ !8], 
11epllaH rnaBa ;ll;l1CcepTall,flfl IIOCllHU\GHa IIOCTpOeHl110 ilJYHKll,1111 

rp;rna ypaEHeH11tl ,Aaltcll8JIJia !Ipl1 HUJil1\Jfll1 0,1.\HOti IIJIOCKOM rpaHl1ll,bl pa3-

;n;e na Cpe;n;, ~YHKll,flH rp11Ha B8KTOpHoro BOJIHOBOrO ypallHGHl1H (l1Jll1 

ypallHeHl1H J:ieJI:OMr OJ!bll,a ) HllJIH8TCH Cl1MM8Tpl1\JHblM T8H30pOM llTOpOI'O 

paHra[IsJ. B CJiy\Jae O}.\HOi1 6e3rpaH11qHoi1 fl 1130Tp0IIHOH cpe;ll;hl 3TOT 

T6H30p KpaTeH e;n;11H11qHOMY 11 3Ulll1Cl1T TOJibKO OT pa3HOCTl1 KOOp;ll;l1HaT 

Ha6JII0,1.\aTeJIH fl 11CTOIJHl1Ka, eTo o6yCJIOllJI8HO T8M WaKTOM, qTO ;zu!W-

t1JepeHll,11aJI:OHbli1 orrepaTop I'e.JibMI'OJI:Oll,a l1Hllap11aHT8H OTH0011T8JlbHO rpyrr­

Ilbl ll p ameH11i1, He CO,l\ep~~T KOOp;ll;l1HaT ll HllHOM Bl1J.16, a H80,l\HOpo;n;­

HOCTb ll rrpaBOi1 \JaCTl1 ypallH8Hl1H ,1.\JIH cpyHKll,1111 rp11Ha l1 ycJIOlll18 113-

Jiy qeHHH 30MMepcpen:o,l\a ;n;ouycKaIOT rpyrrrry TpexMepttwc TpaHCJIHll,11i1. B 

c p e,l\aX c H80,1.\HOPOJ.IHOCTb!O B,llOJib OCH ~ ypaBHeH11e ,l\JIH .:.JHKll,1111 
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Ip11Ha l1HBap11aHTHO OTHOCl1 Te JI:OHO llOllOPOTOB llOKpyr 3TOi1 0Cl1 l1 

OTHOCl1TCJibHO Tparl CJIHU,l1 i1 E x 11 ~ HarrpallJieH11HX. Hcxo;n;H 113 aToro 

i.!OlitH O, JtoHe q HO, 3ap a tte e llOCTYJI11pOBUTb o6mfli1 Bl1,ll, TeH30pa rµ11ua ll 

C!lOl1CTblX cpu)J.ax . Jbl, 0,1\HaKO , OT,1.\aJil1 rr pe,lUlOqTeHfle Herrocpe ,D,CTB8H­

H ouy Bb!DOAY :nor o Bb!pai;:emrn fl3 r pa!I l1 \JHhlX y cnoB 11 i1. l1 ocne KpaT­

Kor o a11am13a CIIY'lflH 6eCKO!Je q HOtl 11 fl30 Tp 011llOli c p e,Z\LI B IIepEOll 

rr aparp a cpe , BO BTO)lOM IIap al patjle ll OCT p OC Ha cpyHitll,11H rp11 na }.\J!H 

IJUCTHOro CJiy q aH' KOI'}.\U IT JIOTH OCTb TOKa li0p;,1aJibHa K rpaH11ll,e paa;n;e­

nal1 9]. ITpl1 3 TOM He06XO,Z\11 MO II OCT POl1Tb TO JI :OKO 0.1\llY CltailHPHYJO 

q;yHKll,1110 . l(JIH onpe,l(O Jie mrn HBHOI'O Bfl,l(a 3 TO i.i. <iJY lll<l.(!1!1 l1CllOJib3YCTCfl 

pa 3 JI 0li\CH!1e c \[Je p v. 'le CKOU EOJil!bl (tllYHltll,1111 r p11 Ha ;ll;JIH 6eCKOHe q11oro 

n p OCTpaHCTEa) no IT JIOC!tfl!.! llOJIHa M. 11 ocJie 3'.l'OI'O, yq. l ThIBaH CBOlii­

C'.l'Ba c 11,A1.;e ·rp1111 Yi 3aKOH CHe JIJifl y ca (pa BGHCTE O n onepe'l!lblX KOIA110H8HT 

BOJIH OEblX ll8 KTO pOE Ha r pa1111uax pa 3,ll,8Jia)' JlO;ll;l1 !1TerpaJI:Ol!Oe Bhlpa­

Hea11e B 3TOiA pa3JIOlKCHl1l1 rrpe 7~C'.l'U BJIH8TCH B BH,ll;e rrp0113E8}.\811l1H 

tpyl!Hll,l1l1 rp11Ha ,Z\JIH O,l(HO:A8 pl!Ol'O ypaEH8Hl1H l'OJihMI'OJI:Oll,a HU '1J3!\TOp, 

coxpaHH)Ol!\l1i1 cEoli n11;n; rr p11 ua1rnq1t111 rpaHflll, paa,l\ena. 8To ;n;aeT ll03-

MOlKHOCT:O HaIIl1C3Tb l1HTerpaJibl!Oe rrpe,Z(CT3llJI8Hl18 }.\JIH WYHKll,!111 rp1111a B 

CJiyqae IIJIOCHl1X rpaHl1ll, pa3,Z(eJia 11 Cll8CTl1 3a;n;aqy ee IIOCTp08Hl1H K 

orrpe,Z(eJI8Hl1JO WYHKll,11!1 rpflHa 0,1\HOMepHoro ypallHCHflH reJI:OMI'OJI:Oll,a E 

cnyqae .1\EYX cpe,l\. Otta 11meTcH E B11,11e pa3JIOliteHl1H no co6cTBeHHhlM 

tlJYHKll,flHM 0.1\HOp0.1\HOro ypallHeH11H, a'KoailJ<l)11u11eHThl pa3nolKett11H orrpe­

,ll.eJIHJOTCH 113 rrpOCTblX rpaHflqHh!X ycJIOlll11i 11 llpl1Hll,flITa 113JiyqeH!1H. 

B TpeT:OeM rrapa rpacpe ITOCTpoeaa WYHKll,11H rp11Ha B CJiyqae 

rr p o11anon:ottoro .llllfl lKe ttflH 3apHlKOHHh!X qaCTl1ll, [ Z O], B ,11aHHOM cnyqae 

K03cprpl1ll,!1eHTb! pa3JIOlK8Hl1H O,Z(HOM8pH01; ~YHKl.\1111 rpm1a ITO pell!8HflHM 

0,1\HOpO,l\HOro ypaEH8Hl1H HBJIHIOTCH Cl1WA8Tp11qHb!Ml1 T8H30paMl1. CTpyK­

Typa 11 HBl!hlli lll1,1.\ 3 Tl1X TeH30pOll orrpe,Z\eneHbl l1CXO}.\H fl3 yCJIOBl1H 

HerrpepblllHOCTl1 TaHreHll,l1aJJI>HblX COCTaBJIHIOil\RX aneKTp11qecKoro 11 1.1ar­

Hl1THOro rroneli Ha rpaH11ll,e paa ;n;ena . 
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J3 3TOti rnaBe rrony'leHO TaKli\e ac11Ml1TOTl'1'1CCKOe Bblpali<eHJiie 

,Li,JUI qiyHKl\1<111 rplllHa (rronH B BOJiliOBOi-i 30He). B Ita'leCTBe npmdepa 

pacCMOTpeHO lll3JIY'!e~lllle aapH~eHHOiA '!aCTJllUbl, ;L\DllllKYIJ.leHcH c 110CTO­

HHHOi1 cxopoCTblO B;L\OJ!b HOpMaJIJll K rpaHll!Ue pa3AGJia ADYX cpeA, 

IT{.Hl'!er.1 C'lll!TaeTCH, '!TO qac·rHua ;L\DlllliteTCH Jll3 TOl!J\~l c = -a., 11axo­

;l\HIJ.lei1cH B nepnoil cpe;L\e B TO'IKY ~ = g ' pacrroJIOlKCHHOM BO BTOpoil1 

c pe;L\e. TaKaH aa;L\at1a 11oanonHe·1· 110cn.;;L\OBaTb rrpol.lecc ~j1opt.rnponatt11H 

rronH nepexo;L\HOro lll3JIJ'leHlllH ( 21]. llone 111anyqe1rnH CYll.lCCTBCHHblM 

o6pa30M 3aDJllClllT OT 3Ha'!CHlllti .ll.BYX napai.ieTpOB a.Ito Ill 
8/.,t ' 

r,ll,e ?lo Ill t., - 30Hbl lflopMlllPOBaHJllH nepeXO;L\HOro lll3JIJ'ICHJllH B rrep­

DOM lll BO DTOPOM cpe;L\ax COOTBeTC1'Bel!HO. AHaJilll3 noxa3b!BaeT, '!TO 

rrplll uaJihlX aHa'leHlllRX 3TJllX napaMeTpon ( aha« i, t/-c1 << 1 

110J1H, C03,ll,anaeMHe '!aCTllll.lCLi Ha yqacTKax TpaeRTOpllllll B nepBOiii J<J BO 

BTopoL1. cpe,n.ax, Manw. Ottlll pacTyT c pocTOM 3TJllX napa1.1eTpon, a rrp11 

60J1DllllllX 3Ha'!eHlllRX 3TJllX DCJ!lll'llllH ( Ot>')lo, 8 >> 'Z1 ) rrepe-

CTaIOT aan111ceTb OT a. 111 g • PaccL10Tpetto Ta1n~e 11any'lett111e BalllllJIOBa­

qepettxona C JtfCTOM yc1topCHlllH B TOtfKax e = .i d. , 

Bo BTOpoiii rnane nony<reHbl TO<rHLIEi pemeirnH ypaJJ11en111i1 ,JaK­

cneJ1Jia n npolll3BOJibllblX ,ll,11cnepr111py10m11x cno11cTblX cpe,ll,ax 11 npollla­

BOJibHOM pacrrpe,n.eneHllllll 11c·ro<rtt111Ron 11om1 ( 
22 •23] • PeaynnTaTH, rro­

ny<reHHHe B rrepnoiti rnanc, ll03BOJ!fl!OT CBCCTJll ITOCTpOeHJllC T8H30pa 

I'p111Ha B CJIOl<!CTblX cµe,ll,aX K ITOCTpOCHllllO ,ll,BJX CKaJIRpHblX O;L\HOl.lCpHblX 

~YHRl.ll1iii rpntta, ITOCKOJ!bKY CTpyRTypa 3TOrO TCH30pa D cpe;L\ax,Orpa­

HK<reHHblX ITJIOCRO-rrapanne J!bHblMlll rpaHllll.laMlll, TaRafl l:te' KaK lll B 

c ny<rae OJ.\H oiii rpaHllll\bl paa;~e na. i:J•r111 ;L\Be OAH oMe pHbie ti1y HRl.llllvl rp111Ha 

COOTBeTCTDJ!OT ABYM D03MOZHblM TJllliaM ITOJ1HPlll'qUllllll ITHOCKOiA BOJ!Hbl, 

Ilocpe.n;cTBOM y,ll,o6Horo rrpe,ll,cTanne1lJllH 1'! MaTpl'l<rHblX 06oaHa<rea11f,l 

,ll;OCTll!raeTCfl RpaiiiHflfl rrpOCTOTa 11 e;L\lllH006paa11e rrplll 110CTpOeHllllll 3TJllX 

<)JYHKl.ll1iii. ::lTll (j)yHI\l.lllllll JIOCTpOeHbl c ITOMOIJ.lblO ;L\Byx mrnef,\HO He3aBlllCl1MblX 
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peweHllliA ypanHeHl1ff Tl1ITa illTypua-]111yn111JIJifl. l1pl1 3TOM flBHHM o6pa30M 

y<rl1Tb!Ba!OTCR CDOi1CTDa CVli.lideTplllll l]JyHRUllllll rplllHa OTHOCl1TeJibHO rrepe-

C!llaHOBOK JtoOp;L\lllHaT Ha6JIIO,ll,aTeJIR Ill 11CTOtfHHKa, H OHa Herrocpe;L\-

CTBCllHO BblBO,ll,1'1TCfl !13 CTaH;L\apTHblX TpeOoBaHllli1, KOTOpblM ;L\OJ!lKHa 

y;L\onneTBOpRTD l[iyHI<l.llllR I'p111Ha ypanHeHlllfl illTyp1.ia-A111ynHJIJIR. TaRoi1 

UCTOA He TOJ!bKO OTHJll<raeTCfi CBOHM MaTeuaT111qecKJ11M COBepweHCTBOM, 

HO 11 l103BOJIHeT f!OJJHOC'rb!O BHRBHTb BCC CBOJiiCTBa CJ<lMMeTpllllll R03ilJ-

0.'Hl.lllleHTOB pa3J10lKeHlllfl r,[JyHKUl'IH rp111Ha no co6CTDCHHL!M lP.YHKUlllRM. 

llOJJb3,YHCb 110Hfl1'llleM xapa1\Tep111CT1'!tfeCKOiii MaTpllUbl CJJOVJCTOt1 cpe;n:'u 

Ill ee H(J.]IJUOiJCe YJ.\OOHOiA c MaTtmaTJ<ltfCCitoiii Ill \[llll3llltfeCROl-I TO<reR ape­

lllll:A napaMe'1'p111Jau111etl, nee peaynnTaTH rrpe;L\cTanneHH B Dl1Ae, y;L\06HOM 

,l{J!H KOHiqleTi!blX np1meHeHtti1. 3Ha'llllTeJibHOe BHHMaHllle y,ll,eJJeHO naZHOlJY 

c rrpaKTlll'!eCROi.i TOtfKll apeHlllfl qacTHOMY cny<raIO CJIOHCTblX cpe;l\ -

rrepHO;L\HtfeCKl1M CJ!OlllCThlM cpe;L\aM c rrpOl13DO!IbHO~i neplllO;L\llltfHOCTblO, 

B TpeTnetl rnane ;L\HccepTaUHlll rrocTpoeHa WYHRU!llR rp111Ha 

y paBHeHllli1 .. iaRCBeJIJia B cny<rae' Kor.n:a rpaHllll.la M8lKJ.\Y ;l\BYMR ;L\lllC-

11epr11py!Oi'.\lllMH cpe]iaMlll 1'!MCeT clflep111<reCKY!O llJOp1.1y, a ITJIOTHOCTD TORa 

RBJIROTCfl rrpOlll3DOJJbHOl1 BeRTOpHOi1 \[lyHKU11eiA l 24]. B OTJIVJq111e OT 

cny<raR rrnocRlllX rpaHlllll µaa,n:eJia, KOr;L\a npocTaR reoMeTplllH KOOp­

.zurnaTHOH ClllCTeMhl IT03BOJIHJia lll36elKaTb fiDHOro pa3JIOli(eHlllfl ITOJ!H Ha 

rrpO;L\OJ!bHJIO Ill norrepeqHHe COCTaBJifilOIJ.l1'!e, B ;L\aHHOM ny<rae MH Bbl-

HYlK.ll.CHhl c caMoro tta<rana paanolK!llTb aneKTp11<recKoe none Ha ere 

rrpo;L\OJIDHYIO VJ rronepeirnLJe <raCTH. Ilocne paanol!\eHlllR rrorrepeqHol1 

qacTlll arieKTp111<recKoro 111 Marttw.rHoro rronetl no neRTOpHb!M cljle pH<rec­

RlllM rapMOHHRaM,3a;L\a<ra CBO;L\lllTCfl K ITOCTpOeHllllO Tpex 0,ll,HOMepHhlX 

c\[le pM'le CK!ll c111MMH TPllltfHblX \[lyHKU11iA rpmrn. 8Tl1 \[lyHKUHlll y.ll.OBJieTnopRIOT 

npoCThlM rpaHlllqHHM ycJIOBl1fllA, H "'.:;; ITOCTpOeHH, KaK Ill B rrepBblX /J,Dyx 

rnanax, ;L\06anJIRR R peweHlllRM ;L\JIR 6ecRoHe<rHoro rrpocTpaHcTna 

peweHJ/lfl COOTBCTCTBYIOU\llX O]\HOpO.l(HblX ypanHeHJ/ltl ' 110;L\06paHHble 
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JIJ CXO,lJ,f! 113 ycJIOBJIJfl KOH8'!JJOCTJIJ l10Jiei1 JIJ npJIJHil,JIJITa JIJ3lly'!eHJIJfl.H3 l10-

Jlyqe HHblX TOtIHbIX perue HJl!i1 cne ;Izy!OT aCJIJMI1TOTl1'!e CKJ/IC BbipalKe HJl!fl ,!\llfl 

l10JWl1, rrpJ1JrO,l\Hble ,l(llfl paCCMOTpeHJIJfl H3JJyqeHJIJH orpam~qeHHblX pac­

npe,!\CJI8HJ/li-i TOKOB. 

B .necf!T0>'.1 rravarpalpe BhitIJ/ICJJeHa JIJHTeHCJIJBHOCTh J113llyqeHJ1Jfl 3a­

\; fl,l(a, paBHO ... lepHO BpamaIOil(CI'OCfl BOKpyr ;l(J/13lleKTpnqecirnU ctlJepbl. 

PaccMorpcHbl Hepellf!TJ1JBJ1JCTCKJ/li-l 11 ynhTpapeJinTHBHCTCKJ1Ji1 cnyqa;i. B 

3TJIJX CJIY'JaflX nonytieHbl 3BMK!JYTb!e Bbl!JBIK8HJIJfl ,!\llf! JIJHTeHCl1BHOCTJIJ JIJ3 -

lly'!eHJ/lfl, 0606ma10m11e JIJ3B8CTHble pe3yllhTaTbl, OTHOCfllllJIJeCH K ,!\BJIJlKe­

H11!0 no OKPYlKHOCTJIJ B naKyyMe. B ym.rpapeJIHTJIJBJIJCTCKOM ci1yqae BJIJ1J­

f!H!1e 11 MeTBJIJilllt{eCKOl1 cqiepbl" Ha CIT8KTP JIJ3JIYtI8HJIJfl OT!JIJCblBB8TCf! rrapa-

uerpo,A ~ =l %-)~ ( :1 - ';/ ) , r,l\e n - HOMep JIJ3JiyqaeMoi1 

rapMOHJIJKJIJ, Cl - PBAJIJYC c\lJepbl, g - PBAJIJYC opOJIJTbJ. lipJIJ MaJibIX 

3HBt{8HllflX 'J JIJHTCJJCJIJBHOCTb 113JiytieHJIJfl nporropu.110HaJibHa ~2. 0 llp;i 

~ )) J_ HaJIJIJ'!JIJe c(j:lepbl He BJJV!fleT Ha UHTeHCJIJBllOCTb }13Jiyqemm. 

HBJIJIJ'!l'1C C<j)cpbl 3Wci!CKTHBH'.J CKB3blllaCTCfl rrpJIJ ~""' 1. 

B rrocJie,l\HeM uaparpa\lle paccMorpeHo rrepexo,l\Hoe JIJ3JiytieH11e 

3a pfllKe HH ol1 qacrvIU.LI rrpM ee rrpoJJeTe qe ve 3 ,ZU13J1e1trp11qe CKYIO ccpe py 

pa,u.>1yca ct 11 rrpo;i3BOJILuoi1 onr11qecK0Li mroTHOC'rJIJ 1,,(w/
251. Bh!Be­

.lleHo OO:J18e BblpalKC HHC ,l\J!fl JIJHTeHC}IBHOCTJIJ vi B ,l\JIJIJllHOBOJIHOBOM 11 

K 0 pO'.l'KOBOJIHOBOJ.I rrpm'.>J111lKC mmx J1 poaIIBJillJ3JIJ ponaHbl tiaCTHble CJIYtIBM: 

a) o6pa3oBamrn nepexo/~Horo 113Jiyqe1111f! Ha c¢epe MaJioro 

pal\Vlyc a ( ~Cl.<< 1. ) 11 He CJ!ll!UIKOM OOJ!blJ!Oi.1 OllT!llt{CCKOiil ITJIOT-

HOCTJIJ (fl ~a.<< i ); 

6) M3JiyqeaMe, 06pa3ona1rnoe Ha cwepe ,aanoro pa,ZU1yca 11 

6011LU10,1 onTMl!ec1rni1 ITJIOTHOCT11 ( I~ I ___,, co ); 

B) nepeXO,l\II Oe 113JiyqeJrne Ha CWC pe OOJiblllOI'O pa,l\11yca 

Wa. >> 1 ) JIJ MaJioiil OITTJIJ'!CCKOH ITJJOTHOCTJIJ ( (~- i i<< 1 ). 
c 
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B o Bcex CJJY'!Bf!X rronyqeHb! rrp oCTble 11 3BMKHYTb!e Bb!palKCHl1f! ,l\Jlfl 

11HT8HC11BHOCTl1 113JiyqeHl1f!. 

OcHOBHOe co,l\epmaH11e ,l\11ccepTau.1111 orry6 m1KOBaHo B pa6 oTax(I9~25l • 
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