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I. BB61!8HII6 

YEa Ha npomnOM KOH~epeHijllll ~Ba ro~a TOMY H83~ Bfl0XH6 BHBBIIXIICI> TPII OCHOBHUX nyTH 

no~xo~a K npo6xeue. 

Sto, Bo-nepnax, HCflOXI>30B8HIIe 06mHX npHHijllflOB T80p1!11 1 mtxDqaH XOK8XI>HOCTI> 1 ~H 

nonyqeHHH XOTH II'H8MHOrHX, HO H8~8EIINX COOTHOW8HIIM 1 qaCTO 8CIIUDTOTHq6CKOrO xapaKTepa 

(~HcnepCIIOHHH6 COOTIIOW8HIIH II T,n,), STO H8DP8BX6HII6 K HSCTOBmeM KOH~epeHijllll ~SXO HOBHe 

~6BHU6 peayXbT8TH1 KOTOpUU 6UX DOCBBmeH ~OKX8~ A.A. ~OryaoBa/I/, 

Bo-BTopux, cuexue nonuTKH TSK nocTynaTHBHO ~ononHHTI> 3TH o6mHe noxoxeaan, qTo6u no

'xyqHTI> B K0Hij6 KOHijOB 38UKHYTYD TeOpiiD ~-UaTpllijU, STO H8np8BX8HHe, CTOXI> Ee ~8HOU8HOXO
rHqecK061 KSK U nepBoe, npe~CT8Bil6HHOe B8Cl>U8 BXeraHTHOM T80pHeM DOilDCOB Pe~e, no aacxy

rau QqapOBSXO 60Xl>WIIHCfBO yqacTHIIKOB KOH~epeHijllll ~Ba ro~a TOuy H83a~. 0~H8KO, K8K 113B8CTH01 

Tenepl> BNHCHIIXOCI> 1 qTo flO KpBMHaM uepe B TOM ~opue, KOTOpaH 6uxa TOr~a npe~XOE6H8 1 3T8 

T60pi!B npOTIIBOpeqi!T 3KCn6pi!M6HTY II BHYTP6HB6 H6flOCX6~0B8T8Xl>B8, YcTpaHeHH8 H8fl0CX8~0B8-

T6XI>HOCT6M ( yqeT KBOroqacTIIqHoM YHIITBpHOCTII II BKilDqeal!e ~pyriiX OC066HHOcTeK, TIOMHUO no

XIDCOB) ttotpe60BSXO HBTipllllaHBOI! pa60TH, 0 KOTOpOl! 6y~eT rOBOpiiTb B,H, rp1160B/2/, 

n-Tp8Tl>IIX1 WllpOKOe pacnpoctp8H6HII6 noxyqHXO IICTO~KOB8HII8 BKCnepHU8HT8 Ha OCHOB6 on

pe~61l6HHNX U0~6X6~, ~6IIHM8HOBCKIIX ~Harpauu, B3811UH06 COrXeCOB8HII6 B03HIIK81D~X OTCD~8 T6-. . 
Op6TIIqecKIIX BUBO~OB II 3KCnepHU6HT8XbHHX ~aHHNX, Sta KpOnOTXIIBBH pa60T8 He npete~et Ha 

paapemea11e Kap~IIHBXI>Hb!X npo6xe11 reop1111, ao no~ro~~smmnaeT ~XB at oro nouy. 0Ha noxyqHxa 

3HaqHT8Xl>H06 p83BIITII6 II COCT8Bilfl8T npe~li6T H8CTOHmero ~OKX8~8, 

Pemeaae B03HHKaDmllx a~ecJ> nonpocon 11ueeT, KOHeqao, 11 o6meTeopetllqecKoe naaqeHHe. 

HanOMH!l1 'ITO BHyrpeHHllll H6HOCJ16.ll0B8T6Jll>HOCU flOiliDCHOrO B8p118HTa M6TO,lla K0Mf!Jl6KCHUX Op01!

T81ll>Hb!X 110116HTOB 6~8 BCKpb!T8 He OCHOBe 8H8XII38 KOHKpeTHbiX ~Harpauu (A118TII 1 ~y611HII II CTSH

reJlJliiHII 11 MaH~eni>cTauuou). Kpoue Toro, CTOHT npo6neua IIHKpocKorrHqecKoro (t.e.~HarpaUUHo-

ro HCTOilKOBaHHll ~eHo~eHonorH'IeCKHX reop111! 1 npo~e teopnH noniDCOB Pe,11;~e, o qeu HanounHanH 

11 Ha npomnoi! KoH!)!epemm~ ( BallcKon~). 

Ho 3TMII1 KOHeqHo, OTHID,lll> He MC'Iepnb!B81DTCH HSWII sa~aq11, STO Bn~HO XOTH 6bl 113 Taro, 

qto rJl8BHNII npOU8CCOU npll BHCOKIIX 3HeprHHX BBJlH6TCH UHOE8CTB6HH08 p0~8HIIe, a H6 ynpyroe 

pacceHHHe. 

llocne.npomnoll KOH~epeHUHn npo11aomno npo,li;BHEeHHe B cneAY~~nx nyHKTax. 
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I. CpaBHeHee c onHTOK AHcnepceouuHX cooTHomeHe~ H Apyree aacnepeueHTBHLHHe H Teope

Teqecxee AOBOAH yxpenene y6eSAeuae, qTo aunneTyAa ynpyroro pacceauea aceunToTaqecxe cTa

HOBHTCH qzCTO KHHUO~. 

2. WHpoKo pasBHBmeeca npeueueHee KOAeXH OAHoqacTequoro o6ueHa (OPE) noxaaaxo, qTo 

·HHOrAa OHa pa60THeT YAHBHTBHLHO xopomo. 

3. 3TOT UBTOA yceneH yqeTOK YHHTapHOCTH - yqeTOU BXHHHHH KOHKypapyD~X npo~eccoB. 

4. HaKanHHBaDTCH CBHA6TeXbCTB3 B nOXbSY BHBOAa, qTO OTHOCHTBXbHHH pOX& nepH~epzqec

.KHX H ~eHTpanbHNX B83HUOAe«CTBH« pasnaqHa AXH B3HHUOAe«CTBH« paaHHX qaCTHU. 3ABCb HBT 

YHHBepcaXbHOCTH ( no Kpa«He« uepe B ycKOpHTBXbHO« 06XBCTH). 

5. nna yCT3HOBXeHHH B33HUOCBH3H ynpyrHX H HeynpyrHX npo~eCCOB.nHOAOTBOpHHU OK333X0Cb 

npaueHeHHe ypaBH6HHH EeTe-ConnHTepa. Ha 3TO« OCHOBe BHUBTHX0Cb.nOHHK3HHe BHA6XBHHO« po

XH OAHOnHOHHOrO 06UeHa. 

6. BospOAHXCH HHTepec K CT3THCTHqecxoa·TeOpHH. B qaCTBOCTH, nOHBHXHCb HBHHTOBOUexa

HHqecKHe CXBKH, n03BOXHDmae no-HOBOuy nOAO«TH K CTBTHCTHqecKo« UOABXH. 

2. AacnepcaoaHue coOTHomeHHH a UHHUOCTb ynpyroa aunnHTYAH 

HeAaBHO Eopro n AP·/3/ H AK6nap n Ap./4/ noxasaxu, ~To aKcnepaueHT xopomo corxacyeT

ca C AHCnepCHOHHHKH COOTHomeHHHUH B 06XaCTH AO 2 raB. Ha V ceK~HH 6HXH AOHOXBHH HOBUe pa-

60TH/S,6/, OXB3TUBaDmHe donee BHCOKHB aueprBH. Ho 0 HHX rOBOpHXOCb B AOKnaAe C.~.]HH-
ABH6ayuaf?/, H H He 6YAY nOBTOpHTb ero.. . 

3TH pa60TH nOATBepXAHDT o6mee nono~eHMe ( HXH BO BCHHOU cnyqae He npoTHBOpeqaT euy), 

qTO BemecTB6HH3H qaCTb 3UnHHTYAH ynpyroro pacceHHHH a~HKnTOTHqecKH CTBHOBHTCH npeHe6peXH

UO uanoa. 

l.n.. 
.s ..... .,.,. 

R.e.A ~ o. 
I111. A 

(I) 

3TO YTBepXAeHHe npeACTBBXHeTCH BBCbU3 npaBAOfiOA00HHY 1 no pasnaqHW~ 3KCnepeUeHTBXb

HHU H TeopeTzqecKHU C006psxeHHHU 1 XOTH H He HBXHeTCH AOK33HHHHU. Bee Aenaeuue Cp3BH6HHH 

C 3KCnepaueHTOU ( B qacTHOCTH 1 B /S,6/ H B APYrOU AOKXBAe Ha KOH~epeH~HH - ~oyaxa H AP• 

/B/) C HHU cornacyDTCH. HeABBHO COOTHOW6HH6 (I) noxyqznH BaH-XOB/9/ H ]oryHOB C COBBTO-
/I/ . . 

paUH , npeueHHB Teopeuy ~parueaa-]HHAene~a, T.e. TeU ze UeTOAOU, KOTOpHU Tenepb AOK3-

·aHB36TCH Teopeua ilouepauqyaa. 

lloneaaocTb cooTaomeHHH (I) ·TPYAHO nepeo~eHHTb. BuecTe c onTeqecxon Teopeuon 
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Im ACs,o),., s 6-t.t (2) 

OTCDAH aenocpeACTB6HHO nonyqaeTCH CBH3b nonuo~ ~UnHHTYAH.,npyroro pacceHHHH C nonHHU 

ceqeaaeu: 

A(s,o),.. s~ot. (3) 

3TO 3HaqHT 1 qTO pacceHHHe HCHUfiTOTHqeCKH HBXHBTCH nonHOCTbD "TeHeBHUn, OHO ~eXHHOU 

o6ycnoBneHo HeynpyreUH nponeccaua. EnaroAapa aTouy, HOBYD cuny npao6peTaeT ueTOA AHarpauu 

~e«HuaHa. 

""'·'""'''•'"'""'' ,,,,,,~, ,,,,, ,,., .. , .... "'''' . 

AunnHTYAH o6ycnoaneHHOro au ynpyroro TeueBoro pacceHHHH nonyqzTCH, ecna K aToK ABar-

:::::.-::::::::-:: ::.:::-::::::.::~ ...... ' (3) '"'' '"'"'''"'' , .... 
B3HTH Ha UBCCOBO« nOBepXHOCTH- OHH H306paEaDT peaxbHHe,.a He BHpTyanbHHe qacTHnu. 

Ha 3TOK ocHOBe YA06Ho BOo6me pacxnacca~anapoBaTb paanequue nponeccu. Ha cxeue pac.I 

npeACTBBneHH nponeccu, reueTaqeCKH CBH33HHHe C HeynpyrHUH OAUOU630HHHUH H UHOrOUe30HHHUH 

nponeccaua. MuorouesoHHHUH AHarpauuaUH cqnTaDTCH Bee AHarpauuu, KOTOpue uenb3H pasAenHTb 

Ha ABe qaCTH, nepepesaB TOXbKO OAHY ue30HHYD XHRHD, 

Ha pac.I B nepBoK KonoHKe cxyqaK I - HCXOAHOe aeynpyr?e uaorouesoaHoe BaaeuoAe«cT

Bee; cnyqan 2 - nopozAeHHOe au TeHeBoe pacceaHee; cnyqaa 3 - nopoEAeHHHn 3THU ynpyreu 

'pacceHHHeU KB33HynpyrHM npo~ecc. Bo BTOpOM KOXOHKe - TO Ee AXH OAHOU630HHHX HeynpyrHX 

B38HUOAeMCTBHM. 3AeCb eCTb eme TpeTbH KOXOHKa, COAepzamaa AHarpauuy peAXeBCKOrO ynpyrcro 

pacceHHHH ( o6ueH BaKyyuHHU non~cou) H Aearpauuy nopoxAeaaoro au KBasaynpyroro pacceaHHa. 

liOHHT~ UHKpOCKOnaqecKHH CMHCn TeopHH nOnDCOB PeAKe - 3TO 3HaqHT nOHHTbt H8KH6 HeynpyrHe 

AHarpaUUH nopOZA8DT peAEeBCKOe ynpyroe pacceHHHe. TaKHe AHarpauuu AOnEHH cymeCTBOBHTbt 

TaK KaK noniDcHaa aunnaTyAaPeAze acaunToTzqecxa uHaua H HHnaeTca "TeHeBo«". 

KBasaynpyroe una, qTo TO ze, AH~PaKUHOHHoe ueynpyroe pacceaane - aTo Taaoe ueynpy

roe B33HUOAeHCTBHe, npu KOTOpOU HaqanbHHe qacTHnH 06UeHHB3DTCH BHKYYUHHUH KBHHTOBHUH 

qecnauH. 0HO UOEeT npOHCXOAHTb npH nDdOU ynpyrou pacCeHHHH 1 a He TOXbKO.npa peAEeBCKOU 
KE 

nOXDCHOM. llpHMepaUH HX uoryT CX1XHTb: Heynpyroe pacceaHHB p + p ~ P+~* HXH _. P+tJ 
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o6HapyzeHHoe rpynnott KoKROHH/IO/, HAY~ee qepea o6ueH pe~aouou a aayqanmeecs EennHHH a 

li.PJIII lJ.Hi))paK!lHOHHoe o6paaonaHae nlllOHHWC nap ua !l,ll;pe 11"--r A - 3lr + A npa IS ran/c 11 

TolJ.o 

Ra plllCo I HCHO, q:ro KBaaaynpyraR npO!l6CC - a5BelJ,OMO He OlJ,HOM630HHUR. il03TOyY He cne

AYeT nuTaTbCH o6~HCHHTb era no OPE.· B TO ~e npeun oH c aKcnepaueHTanbHott ToqKa apeaan ne

pal))epKqecKHR. ~eno n TOM, qTo i))eHoueaonoraqecKa aKcnepaueHxaxopu uaaunaDT coylJ,apeHBn ne

pal))epaqecHBua ana cKonDa~IIH, ecna Koa~auaeHT ueynpyrocxa K uan ana ecna usn aunynDC 

. OTll.aqa p uccif. , ana ecnH usn nepelJ,anaeuuR OT KoHyca K Koeycy 4 - HllnynDC D. = U. 
BHlJ,HO, qTO 3TO BOBCe H6 TO ze cauoe, qTO OlJ,HOn~OHH~ odMeH. HanpHllep, npa lJ,ai))paKqaa Ha 

!l,ll;pe anH B Knaaaynpyrou pacceHHaH nee aTH KpHTepaa oGuqHo nunonaeuu - coylJ,apeaae cKonban

~ee. 0lJ,HaKO D3SHIIOlJ,6iiCTBae - UO Kpa!.tae!.t uepe lJ,ByXUaOHHOe. 

KoHeq~o, noauoxHo TaKZe a OlJ,HonaoHHOe ynpyroe pacceuuae, ue colJ,ep.!a~eecn B cxeue 

pac.I. 
N~N. 
N N 

0lJ,RBKO 3TO OC06UI.t cJtyqaii. llTa BMMIITYll.a Be~eCTB6HHa, C pOCTOII 3HepraH BepOl!THOCTb 

xaKoro npouecca nalJ,aex, qTo nali.HO XOTH 6u aa xoro, KBK 6ucTpo nalJ,aeT c aHepraett o6ycnon

neaaoe noAo6aoii lJ,aarpau~o~on p Y1..-+ Y\-p - pacceHHHe (' ~acceHHae c · nepeaapll7J.Kon/I2/; OPE 

ero' xopomo o6~HCHHeT ( cu. aaueqaaae ]{penna Ha npomno!.t KOH\lJepeHUlm) JI2/ x) 

3. 0 P E. 

B nocJielJ,Hae rolJ,U 3KCnepHM6HT3TOpU H6H3116HHO CBepHIDT CBOH peayJibTaTU C IIOlJ,enbD OPE. 

B aeKoTopux cnyqaax uaGnDlJ,aeTCH npoTanopeqae, HO oqeub qacxo - Yli.HBHTeJinHOe cornacae. 

YnanepcsnbHOCTH alJ,ecb ~eT. 

~aaaqecKa OCHOBa OPE Ta, qTO nliOH - Jierqal!maH lll3 ClllllbHO B33lll.!OlJ,6l!CTBYIDilUIX qacT!Il\ II 

noTOIIY o6ecneqlllB36T HBIIOOnblllHI! pa,lllllyC :saaHI.!OlJ,61.tCTBllll. ilpa Hlll3KHX-3HeprlllHX, K3K 113B6CTHO, 

lJ,ByXniiOHHOyY 06MeHy COOTB6TCTByeT pali.IIYC B~3HMOlJ,el!CTBlllll B lJ,BB pa~a·ueHbmHI!, T.e. liOSHO 

AYMau, ce'leHae- B 4 paaa ueHbme, qeu lJ.JIH OlJ.HOUeaoHHoro. 0lJ,HaKo napaueTp I/2·( ll1IH lJ,Blle 

X) ~penn OOHCHH11, qTO 6CTb qeTHpe B03110SHOCTa: . 
a) o6ueH P - qacTnuel!, n) o6ueu pelJ,ZHaaponaHHoll P -· qacTauell; c) oc5ueH peAJtH3:Jpo
naHHUII .IU'IOHOlli d) o6uqHUI! 061.!eH UIIOHOIA, T.e. OP.I!!. Ho Tpa nepBHe npOTllBOpeqaT Ollbl'fYt 
a nocJielJ,Hal1 ero xopomo o6'hHCHaeT. no 3TOIIY noBOAY Jlpenn capKaCTllqecKlll aaueqaex: "0AHa-
KO 3TO C11HlllKOU npOCTO ll CTapO!.!O]!H011 

• .. 
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1/4) oqeHD yx 6nlllSOK B elJ,IIHHUe, ll CM6WHO 6UJIO 6U anpHOpH OCHOBUBaTb Ha Hell KSKHe-1!H60 

YTBepXlJ,6HHH. fio3TOMJ BCBKae naqacneHllll DO OlJ,HOM630HHOI! CXeUe lJ,O CHX nap llli6IDT B OCHOBe 

po6Koe seJiaHae: "nonpo6yeu nocuoTpeTb, qTo nQJIYqaTcs". MHoroneTHHI!.onuT 3TlllX nonuToK,KaK 

H311 KBS6TCH, yneHqaJICH 3HaqllT6JIDHHM ycneXOM, ll 3TO -·nolJ,apOK CYll.b6U. ilO-BHlJ,llliiOlly, OllblTHUII 

i))aKTOM HB1!H6TCH TO, q:ro OlJ,H011630HHHii 06M6H HrpaeT BHlJ,eneHHYD ponb. 
/ 

K HaCTOH~el! KOH\lJepeHlU'Ill lJ,06aBH1IllCL HOBH6 CBHlJ,eTeJibCTBa 3TOrO. ilpaBelJ.Y TOllbKO OlJ,HH 
- - ' A2. 2. np11uep. B npouecce p + p - p + p + xlf", x = I; 2, ••• npH u ::£: I5f" 6uno noKaaaHo Hec-

KOnbKHMR rpynnalllll 8BTOPOB/I3,I4•15/, qTO 6ea nolJ,6opa KBKHX-nH60 KOHCT8HT 3TOT npouecc XO

pomo OOllCUB86TCH TOll se lJ,lllarpaMIIOI! OPE, KOTOpaH OOl!CHBaeT npouecc p T p -t-p + P + xlf 

(o6 STOll npouecce cu. TaKse Aanee). 

Ha OCHOBe 601!bll!OrO H3KOnneHHOro OOHTB npl!U6H6HaH OPE IIOSHO nonUT3TbCH ClJ,6113Tb o6mlle 

BHBOlJ,H 0 ero nparOlJ,HOCTH. 

Mae KaEeTCH, IIOSHO cql!TaTb 6onee lllnH lleHee 06~enpa3H8HHUII,/IG/ qTo OPE (KOTOpul!,KaK 

li3B6CTHO, onpelJ,en!leT BKnalJ, BHCOKHX yrl!OBHX 110116HTOB e~5 BO B38HIIOlJ,61!CTBHH HYKJIOHOB npll 

Hli3KaX 3Heprl!HX E<I ran)xopOWO onHCHDaeT B3aHIIOlJ,6l!CTBlle HyKnOHOB npll 

2. :1. 

6 ~ i-5 t' . (4) 

Eonee Tore, npn E""' 5 + IO ran, no UHeHHD p!l,ll;a anxopon, xopomne peaynbTBTH nonyqaiJTCH 11 
' ~ ~ . 

npa 6onbllll!X~, Bnl!OTb lJ,O 50~(cM.pa60TH EOHCaHbOpll, Cenneplll a ~eppapa, B qacTHOCTlll, o6-

30p ~eppapa a Cennepa/171, '!epHaBcKoro a li.PJIS/, a TaKse. uaTepaanu npownoll a HaCTOllmel! 

Koal))epeHuall). 

Hyxao OTlleTMTb, qTo all.eCb oqeHb nouoraeT npaueHeHae B noapacxavweu oG~eue Kparepllf! 

Tpelluaaa a flHra/191, KOTOpouy lJ.Ol!EHU Yli.OB116TBOPIITb 3Tlll naal!MOll.el!cTBll!l. B pHll.e cnyqaeB 

ylJ,aeTCH ClJ,enaTb aaKJiroqeHl!e ~ cnaHe nepelJ,anaeuol! qacTanu/13•15•21-291( cnacoK ~aneRO He 

npeTeHlJ,YeT Ha nOJIHOTy). 

06oapenaa ony6nHKonaHaull uaTepllan, colJ,epxa~ll KaK cnyqall ycrexa, TaR 11 cnyqaa HeylJ,a

qa npa npHlleHeHllll OPE, !.!OEHO TIOlJ,li6TaTb, IIH6 KaEeTCH, O~HY oc5myro 33KOHOU6pHOCTb. EC1!ll 

peqb lllJ.6T , o N N -HeynpyrMx coylJ,apeHl!HX, a TaKllte o N N- coylJ,apeHHHX, llllJ.Yl!UIX c5ea aHHllrll

Jlll!lHa ( a cocTannHDI!IIIX, npanlJ,a, uanyD lJ.Ol!D nonuor~ N N - ceqeuna npa aayqeHHUX aHepl'!IHX), 

TO npaueHeHae OPE lJ,aeT xopomne peaynbTBTU, npl!qeu peqb a~eT aueHHO oc5 o6ueHe naoHoM, cu. 

HanpHUep,/I3,I4,I5,I7,IS,2G/. B cnyqae ze HeynpyrllxlJ'N- COYlJ.BP6Hllll ( 6ea CTp3Hllb!X qac

Tnn) poJID OlJ.HOlU'IOHHoro o6ueHa aanelJ,OIIO ueHee BupaseHa/20•22 •25•30/ ( aTOT cnacoK n pan

HOI! 11epe He nonoH.). 
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4. Yqer IHHTapHOCTH B OPE 

KaK a yxe no~qepKHBan, ~aze rau, r~e OPE pa6oraer xopomo, sror KaHan He aBxaerca 

C~HHCTBCHHUU. B qacTHOCTM 1 CCXH KOHKypupym~a npoqeCC ~er C SHSqHTCXDHOn BepOHTHOCThD1 

npanuxhHun yqer ero npwno~ur H K ~pyrwu HHrepecHuu peayXDrarau. 3~ech npuueHaerca annapar 

R. -uarp~u. Sro pa6oru CoiiKOBiiqa/31/,llepHaBcKoro 1321 MaNN- coy~apeHnn, a raue npM

cranJieHHue na KOH!l'epeHI\H!l paC!OT!l ror!Ppll~a. ~eKCOHa H CBeHCOHa/33/ Mll lftl- H KN- coy-

~apeHHn u JleKa, Pocca u moy/34/ ~xll reHepal\I!H p- 11 f+'JI" - qacn11 B lrN - coy~apeHH-
ax. 

llpHC!XI!~CHHlln yqer TOrO ze no cy~eCTBY aiP!PeKra UOXHO npOH3BeCTH HHaqe 1ecJIH npHHHTb BO 

i BHHUaHHe ,-B3al!IIO~encTBHe npO~TOB D ICOHeqHol.l COCTO!IHHI'Io TaK 1 6CXi! STI'I npo~KTU CHOCOC5H!l 

BHHl'lri!XI!pODaTh l!Jll! BOOC!~e CI!XhHO HOrJ!0~8ThCll 1 TO STO HOpO~I!T i!X B381!YHOe ~H¢paKI\I!OHHOC 

pacceHHI!e. TaKHU o6paaou, peqh 11~er o aaueHe ~uarpauuu o~Hoqacrl!qHoro o6uena ~uarpauuon 

ITpaKrnqecKH ~1!¢paKI\I!D uoxHo yqecrh npocro, ecn11 B aunn11ry~e o~HoqacTI!qnoro o6uena 

B!l6pOCI!Th BICJ!B~ IIBJ!!DC yrJ!OB!lX IIOI.!CHTOB 1 BHJ!OTh ~0 HeKOTOpOrO e0 , onpe~eJ!liCMOrO pa,lleyCOIJ 

~lltPPBKI\IIIl. 

Sro npi!BO~I!T K HOHBJieHI!D tPOPIItPBKTOpa, ,llammero ~HWPBKI\HOIIHY!l CTpyKTypy yrJ!OBOrO pac

npe]1eJ!CHHll. TaKllM nyre11 Jlap 11 ,llp./35 •36/ ycnemno om1canu PliJl annenun (HanpuMep, npo~<ecc 
ji t p - 7\ t A , u~m111t qepea o611en. Kaonou, r)le noHBJ!!Ierca BTopoll yrnollon MaKcHuyu). 

llO~BI!,lli!IIO!IY 1 TaKaH ~OHOJ!HI!TaJ!hHaH ~i!!PpaKI\llOHHall CTpyKTypa OCOC!eHHO BBXHa, eCJ!H peqJl l!,llCT 

o6 o6Mene qacTHI\en 6onhmol1 uaccu, r.e. o uaniDC napa11erpax y,llapa, raK qro Baai!MOJ.Iencrlll!e 

npO~KTOB BCJ!l!KO. 

B npe~cTBBJ!eHHOil Ha HBCTOf!IJIYID KOHtPCPCHqllil 3KCHCpi!MeHTaXDIIOll pa6orefl4/ no peaKI\1111 

p t p _,. N t N + 1f np11 4 r2a/c yqer rBKoro 21xjleKTa no ,!l,apy )laer He naonll,llaeuyro B JiCV.CTBI!-
. 2 . 

T6J!I>HOCTI! OCUHJ!lllll\I!D pacnpe,llCJ!CHHll no tl. ( Bll)lHI.:O,OIIa qeli-TO CIIH3UB86TCH), HO 38TO ~ena-

CT SHepreTuqecKyJD 33BIICl!l!OCTll nOJ!IIOrO ceqeHI!H KOJ!I!qecTBBHHO npeKpaCIIO COJlna)lail~ea C 
SKcnep~MCHTOMX) ~ . . . 

X) llpl!MCHCHHC 6oJiee CTpOrO M6TO,lla R. -148Tpi!q!i ,llBCT eme Jlyqmllll peayJ!I>TaT ( lJaCTHOC COOC!Jlle
HHe roJ!I>)lmJ.U!;llTB-KJiepliOHB). 
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5. YpaBHeHI!e Bere-ConnuTepa 11 B!ll!ene1!11ocu OI!HonuoaHoro ·o6ueHa 

EcrecrBeHHo B03Hl'!Kaer Bonpoc - Henaa JlH yKaaaTll 6onee rny6oKI!e reopeTI!qecKI!e oc

HoBaH»ll, KOTOp!le no3BO~Jll! 6!l nOHliTll, noqeuy O,llROnHOHHlln 06MeH l!rpaer TaKy!l B!l~eJ!CHHYil 

pOJ!h. 0Ka3HB86TCH, THKue OCHOllaHIIH l!OZHO naaTH, Opi!IIBHIIH BCClllla a~eKBaTHlla Hamelt npo6ne

l!e w y~o6Hun reoperl!qecKI!I1 annapar - ypaBHCHlle Bere-Conn11repa. 0Ho noallonaeT l!ccJie~ollaTh 

COBKCCTHO I\BHTpBJ!hH!lC II nepi!~CpHqecKI!B, ynpyrue II Heynpyrlle npOI\CCCll. 

llpi! STOll pen 11~er He o TOM ero Bapl!anre, r~e ll,llpo Buqi!CJIIIBTCII no reopnll Boauy~e

HIIn, a no cy~ecTBY o6 ypaBHeHI!l'l AnH ynpyri!X aunnHTY~. B KOTopou cnoncTBa H,llpa ypallHBHI!ll 

aa~ailTCll B COOTBeTCTBHII C TCUII !!Jill V.Hbllll'l tPll31lqecKI!IIl! UO,llCJ!IIllll. 

Ha STOll ypaBHeHI!H yze OCHOBllBHJ!I!CI> Au8Til, ~61lHI! II CraHrCJ!Jli!HI! 1 KOr,lla HayqaJIH CBOn

CTBa UJJ!b.TI!nepl!tPCPI!qecKOn I.!O,llCJ!IIo 

CHaqana paccllorpl'lu coy;llapeHHe ni!OHOB. 

B ~uarpallliHon aanuc11 ypaBHenue B.S. I!Me eT CJIC.llY!l~lln Bll.ll: 

tA =X+ X« 
A = Ac. + Ap 

IIJii! B 6yKBCHHOll SBnHCH! 

A = Ae -r (f;y~ S t D(A~) D{A~) A 01~, 
({)- nponararopu Hl!OHOB). CneBa cTOI!T nonHall aunnl'!Ty~a ynpyroro pacceHHi!ll, a 

cnpaBa, KaK liU Bl!,llllll, CCTBCTBCHHO B03HIIKaeT HYZHOC HBM,paa~CJ!CHI!e HB 8UHJ!i!TY~ I\CHTpaJill

HOrO coy~apenl!ll A0 ll aunnury~ nepH!PepHqecKoro coy~apea11a Ap ( HHrerpaJihHll~ qnen). Aencr

BIITCJillHO, ~11arpa1111y Ap IIOZHO pacceqJl BepTIIKaJ!llHOA Jli!HIIell TBK, qro nepepezeu TOJ!I>KO ~Be 

l.!eaoHHlle 1!l'IHH», a sro KaK pas npuaHaK nepi!!PepllqecKoro ynpyroro coy~apeHI!II (cu.cxeuy 
c p11c.I, CJ!yqaa 5). Jlna A STO HCB03110XIIO - BTOT qJ!eH, no CBOACTBY ypaBHeHi!H BeTe-COJ!lli!TC-

pa, CO,llC~IlT Jll!mh 6oJiee CJ!OZH!lC - Henpi!BO,lll!llllC ~HarpaiiMU. 

~ue11 B Bll~, qro Bee aTo - renenoe paccei!Hile, uu uozeu pacceqh KaZ,llllll qneH ypaBHe

HIIII rop1!30HTBJ!bHllUI! Xi!HI!HIIi! 1'1 TOri!B H01lyq1111 ypaBHCHI!C )lJ!H aMOJIIITYJill Heynpyroro BSai!IIO~en

CTlliiH, nopo~ail~ero ynpyroe 

fm( )rr( + 
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r~e caoBa cnpaBa paa~eneau ~earpanhaoe w nepzwepwqecKoe ( o~HoueaoHaoe) Baawuo~ettcTBRH • . 
SaueTwu, 'ITO y111e a~ech wa pacc~o!OTpeawa YHHTapaocTa B t - KaHane np11 Itt' 'Z. < t. < 16r 2 

M01i!HO YBll~eTbt no11euy O~HOUliOHHUH 06UeH B Heynpyrax npo~eccax arpaeT BU~eJJeHHYID pOJJb. ~e

JJO B Tou, 'ITO B yKaaaaaou HHTepBane 3Ha'leHHtt t. aueHHo "nepH<lJepl!qecKlltt" qnea AP o6ecne<m

BaeT C06JJDieHHe YHliTapHOCTll 9 M TOJJhKO OH ( a He AC) ~aeT BKJJB~ B CKa'IOK BMllJJliTY~• 

B npe~CTSBJJeHHhlX Ha KOH<lJepeH~V.ID pa60TSX ~peWlHS ll ~p./37 • 38/ Ha OCHOBe TSKOrO npe~
CT3BJJ6HliB aayqeaU OC06eHHOCTll 311llJJliTY~ B ~- llJJOCKOCTll ll CBB3h ynpyrliX npo~eCCOB C Heyn

pyrliLill. 

ECJJll ocymecTBliTh nepexo~ B UJJOCKOCTh KOL!nJJeKCHOrO op6liT8JihHOrO J.IOL!eHTa l ll aaTeU 

liCCJJe~OBBTh aH8JiliTl!qecKl!e CBOHCTBB aUnJJliTY~U, TO B03Hl!KBDT BeChi.IS cymecTBeHHUC CJJe~CTBliH. 

SaueTHM npe111~e Bcero, qTo ~po ypaBHeHHB HueeT acHutt WHBHqecKHtt cuucn - aTo npo~onli!eHHaa 
C Ac/ 

B aewwaHqecKyiD o6naCTh aunnHTy~a A0 ( HJJH nonaoe ceqeal!e E) ~ ')VS ) ~eaTpanhHoro coy~a-

peHHH. ABTOpU l!CXO~HT ll3 npe~nOJJ01i!eHl!H 0 qTO ceqeal!e ~eHTpaJJhHOrO B38l!J.IO~ettCTBKH peaJ!b

HUX '18CT!Ill E)e(S) He HcqeaaeT SCili!UTOTl!qecKll • .Uo6aBl!B YCJJOBlle paapewl!UOCTII ypaBH6Hl!H 
c 

HTepa~HHMM - ycnoBlle ~pe~roJ!bua, - eme 6onee orpaHII'IIIBBIDT B03l!01i!HUtt Knacc <l>YHK~IIH ei , 
nocne qero BU6llparoT onpe~eneaHyiD I!O~enh: 

c:. -vc .... O ...., ,S A,6 2.) -! 
{ 

vr-r~·r>= i 
'V (ll~,l,)< i 

"l. "l. '1 
np11 A1 = .1 1 =-f 

npm 6~, 6~ '"7 0 

(ycnoEne V (-t'"l. ,·r'"> = I oTpaxaeT 

awe qacTH~; ycnoBRe V ( .1 '1. .1: 
. I 7 • 

nocTOHHCTBO ceqeaaa neaTpaJibHoro coy~apeHl!B peanb

) < I - o6ecne'll!BaeT Bun-onaeawe ycnOBIIB ~pe~ronb-

11a). 

AH8Jili3Hpyfl OC06eHHOCTM 811llJJHTY~U B ~ - OJJOCKOCTH, BBTOpU UOJJY'IaDT aBTOIIBTl!'leCKH, 

'ITO B BTOH IIO~eJJII flOJJHBB 8J.IUJIHTy~a CO~epXl!T OC06eHHOCTII TpeX THUOE: CTOH'IM~ UOJIDC,~BIIli!y

mH~Cfl pe~eBCKll~ UOJJDC M ~EHXYmiiHCB paspea, TaK qTo SCI!I.IUTOTII'ICCKH 

. A _lie 
CTOB'Il!H 
UOJIDC 

=a. s '1'\t) + 

... Ji'p 
pe~XeBCICSH 

. TpaeKTOpHfl 

a s eol.i:) + a.. 
.2. .3 

-+ c R. H> 
s~oo 0..:1. S lf (t) + Gl2. S 

... F' e paapea 

.s Ckt 

[t.n_ %o) lM+I ~ 

C~a BXO~IIT aeonpe~eneanun napauerp S0, xapaKTepl!3YDmlln 6ucrpoTy y6uBaHHfl WYHKniiH 

.y c pOCTOI! A':. . 

IO 

TaKMM o6paaou, YCJJOBI!e yHnTapHOCTM COBUeCTIIIIO C cymeCTBOB8HI!el.l CTOH'I'ero UOJJDCa B 

KOU6HHanHa c ~BIIli!Ymzuca nonDcou H ABHXygHMCH paapeaou ( o TaKott B03U01i!HOCTH ynouwaan H 

rpz6oB/391). 

~liBl!qecKHe BUBO~U ll3 3TOrO liCCJJe~OBBHliH npez~e BC6rO TBKOBH: 

a) aunnwTy~a pacceHHliB acwMnTOTHqecKH uozeT 6UTh cynepnoaH~Hett 
co'· · · . l (-t) 

paKnMOHHOrO pacceBHliB S , {t)H pe~X:eBCKOrO HOJIDCBOrO S 0 
, KBK 3TO 

Bee ~JIB 06~BCHeHliB 3KCnepl!M6HTOB/40/. , 

KJJSCCII'IeCKOrO ~!lip-

6uno npe~nonoxeao pa-

6) flCHO BII~HO, 'ITO pe,liXeBCKliH BKJI8~ npOliCXO~U OT 11 nepH<lJepH'IeCKOr011 B38lll.!0~6HCTBliB, 

npe~CT8BJJeHHOrO B ypaBBeBIIII EeTe-COJJUl!Tepa MHTerpaJJhHUJ.I 'IJ!eHOU. 9TOT BUBO~ B 1.!8JJOH uepe 

38BilCIIT OT. 'IBCTHOrO BM~a IIO~eJJll, T.e. OT '18CTHOrO Bll~a B~pa' ypaBHeHIIB, 6CJII! OHO Y~OBJJeT

BOpBeT c<lJopMynHpoBaHHNU Bume ~Byu ycnoBMBU. 

B) O~HOUIIOHHNH 06UeH B HeynpyrHX B33MUO~eHCTBHHX ~eHCTBl!TeJJbHO MrpaeT EN~eJJeHHYID' 

ponb. Hueauo 6naro~apa MHTerpanoaouy 'IJieay ( BKna~ nepn<lJepa'lecRIIX B3el!IIO~ettcTEIIH), o6ecne· 

'IIIBBeTCB C06JID~eHl!e YHHTSpHOCTH B UOJJOCe 4 tl"..:: -t ~ f6r~ 
. I 

Koae'IHO, ~nfl peaJibHUX nwoH-BYKJJOHHUX B3al!Mo~eiacTBIItt ayxao paccMoTpeTh ae o~ao ypaB-

aeaae EeTe-Connllrepa, a CIICTeuy rpex ypaBaeal!tt ~Jifl A NN . ' A 1\'M 11 A 11"11" ana nponopnwo-

aanhBUX 1111 ceqeumn 6' 6" ... 6": : 
liN , 1!1'1 11"11" _ 

c. L ( e 

6'NN '= 6 NN -r 8'lfs1 J 6li'N D(A~) D(A~)6" i'A 
• 1rN I 

61TN ':: o;N + sn ~ 6;,. D(A~) D(A~)6"1rN oi"A.' 
6" - 6c. __i_ r c. D 2.) D 2.) t'~ 

'11"1!" - 11'1!" -r 8-rras'" J 6"11"ir (A, ( tl2. ~11" Ci1 .1•. 
PaCCMOTpeaae TBICOH CHCTeUhl noKa3NBaeT, 'ITO K8EA8B H3 BTHX BllflJIHTY~ MMeeT OnliCBH

HYD BNme CTpyKTypy, npl!'lell TpaeKTOpHH pe~eBCKRX 'IJieHOB - YHHBepcaJJbHBfl ~JIB BCeX rpex 

aunnnTy~, a BKna~ ueuTpaJibHUX coy~apeHIIH MoxeT 6NTb paanaqauu. lloaroui nonaaB aunnnTy~a 

pacceHHIIB - Be YHIIEepCBJJhH8. 

K BNBO~au, Kacarom11ucB aeynpyrHx npoueccoB, a e~e Eepayco • 

6. 0THOCIITeJihHan ponh ueaTpallbHNX a nepn!)iepH'IecKnx coyAapeHIII1 

ECJIH ponb O~HOIIe30HHUX ~Harpauu BU~eJJeHa I! npl!TOII, KaK ynONMHSJIOCh BU~e, no OUUTY 

np11ueaeHHB OPE, no-Bl!~IIIIOMY, paanH'IHa ~JIB coy~apea11tt paanii'IHUX 'lacTwn, TO BOBHl!KaeT ae

o6xo~RI!OCTh o~eHl!Tb RX OTHOCliT6JibHNI1 BKJI8~ B COy~apeHHB pa3Jili'IHUX 'IBCTHU. (BonpOC 0 pas-

II 



~eneHHH coy~apeaun Ha nepu~epuqecKHe H ~eHTpanbHHe no~HHManu pasHue BBTopu. B qacTHOCTH, 

3TO paa~eneaue HaCTonquBO npoBo~nn n.~. EnOXHH~eB c COTPY~HHKaun/41 •42 •43/. TipoBeCTH Ta

K~e paa~eneHne B 3KCnepHMeHTe B BHCmen CTeneHH HenpOCTO. YBepeHHO YCTaHOBHTb O~HOMe30H

Hllll xapaKTep B3BII~O~eltCTBHil B KBX~OII OT~enbHOM cnyqae, BepO!iTIIO, H6B03MOllllO. 3,n;ecb HeT e,J{H

HOrO TOqHOrO KpHTeplll!.TOnbKO npi!HllB BO BHIIMHHHe coqeTaHl!e pH3HHX napal!eTpOB-K03tj1pl!UHeHTH 

aeynpyrocTll , llHO!tecraeaaoc:ru , nepe,n;aaaeMoro 4-l!Mnynoca , a TaKli:e Kpl!Tepull Tpel!Ma

Ha-Hara, uoxHo nonyqmrb 3aKnvqeHHe o.xapaKTepe npo~eccoB. Ecnu Bee xe nonuTaTbC!l Hcnonb

aoBaTb yxe uuero~nec!l uaTepuanll, TO MU nonyquu Ta6nu~ I. CneAYeT no,n;qepKHYTb, qTo a~ecb 

B HeKOTOpllX cnyqaax 111 HCnOnb30BBB 3KcnepHMeHTBnbH!le ~BHHlle, C~enan BHB0~ 1KOT0pOrO CHMH 

3Kcnepv.ueHTaTopu He ~enaDT. Kpoue :roro, ucnonb3Yfl pasH!le kpuTepuu, paaHue BBTopu no cy

~ecTBy onpe~emum HecKonbKO paaHlle ljluauqecKHe BennquHu. TioaTouy npHBO~HM!le oueHKII oqeHb 

HeHB~eJltH!l1 H H HCITOnb3yll HX He CTOnblto ~fl Toro, qT06!l HaCTBHBaTb HB Toqaux ~Hijlpax,CKOnb" 

KO ~nH TOrO, qT06!l npHBneqb BHHMBHHe K BOnpocy. Teu He MeHee MHe KBlleTCH 060CHOBBHHNII 

o6mull BilBO~: BKna~ nepu~epnqecKHX npo~eccoB ~nfl NN- coy,n;apeHull flBn!leTC!l no~aBnflromuu, 

~fl trN - coy~apeHult - HeT. 

B cnyqae N N- coy~ape~ult ~o6aB~HeTCH aHHHrHnRUHOHHblli KaHan, B qacTHOCTII, ~H ynpy-

roro 

"'""~' - "'"""'' ,iiN X : 
0Ha HBHO He nepu~epl!qecKBfl. 3TO npll BNCOKHX·3HeprHflX pe3KO HOHHXBeT pOnb nepu~epuqeCKHX 

coy~apeHHii,H HOTOIIJ' QNN> QNN • PaayueeTCfl, TBKOBB liCe ponb II mo6NX peaOHBHCOB B CI!CTe-

ue coy~apHrowi!XC!l qacTII~. 

Ecnu c~opuynllpOBBHHllli.BllBO.n; uepeH, TO 3TO saaqnT, qTo B aeynpyrux coy~apeanax uueeT 

MeCTO cyweCTBeHHBH HeyHHBepcanbHOCTb noBe,ll;eHH!l paanmqHJlX qaCTII~. 

"TBK, H6nb3fl CTBBHTb BOITpOC - xopom nH M6TO,ll; OPE BOo6me, H~yT nH ~eliCTBllTenbHO He

ynpyrue npo~eCCN qepes 061!eH O~HHM nHOHOM BOo6me. B HeKOTOpNX cnyqaax OO~OlleHHe yxe HCHO. 

Hanpuuep, ~nil NN- coy~apeHnU B ycKopnTenDHoll o6nacTn sTa cxeua onaclluaer 6onbmHHCTBO 

auneHall ( H3 KOTopux, OAHaKo, saue~ouo H no ~erKo noH!lTHNM npnquHau - cu. uume - HCKnD

qaDTCH KBasuynpyrue npo~eccu). Ana 1TN - coy~apeHun nonoxeane aaBe.n;ouo o6paTHoe. B ~pyrux 

cnyqaax ( KaK, Bnpoqeu, H B ynoMHHYTNX) aeo6xo~uuo ~a~Henwee uayqeHue. 
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7. Cuaab ynpyrnx H Heynpyrax npogeccou 

O~HHII H3 H8H6o~ee OCTpNX BOnpOCOB nocne.n;HHX ~BYX neT crena npouepKa npe~CKB3BHHii 

npocTe~mero BapuaaTa ueTo.n;a Pe~ze - Bonpoc o cyzeHHII KOHyca ynpyroro pacceHHHR. 06Hapyxe~~ 

HYJl 3KcnepHIIeHT8nLHO HeyHHBepca~bHOCTb ynpyroro pacceHHHH HenbSH COBMeCTHTb He TO~bKO'C 

'npocTelimuu, HO u c donee cnoEHNK H 6onee nocne~ouaTenbHNM BapuaHTOII, yquTNBaD~HM MHoro

qacruqayro yHnTapHOCTb H BOSHHKaromue OTCD,n;a paapesu. Tipau~a, KaK noKasaHo B pa6oxax Ha

panaBa 11 Capuaf5I/, Kpuma/47/ u Opup/521, ~a~epeH~l!a~bHOe ceqeHIIe·ynpyroro pacceHHHH 

Kag ~yHK~IIH nonepeqHoro nepe~aBae~oro uunynbca P~, a He KaK ~YHK~llH nepeueHHott 1: , o6Ha

pyzuuaer Y~HBHTenbHYJl npOCTOTY H YHIIBepca~bHOCTb - OTCYTCTBHe cyzeHHH. O.n;HBKO 3TO He CHll

uaeT uonpoca o cnpaue~~HBOCTII ueTo~a Pe,n;xe. 

B CKB3BHHOU paHee MOXHO HBltTH YK838HHH1 KOTOp!le npHBO~flT K rHITOTeae 0 B03MOEHOII 

pemeHua uonpoca. 

B cauou ~ene, us ypauHeHHH EeTe-Co~nHTepa npu npe~nonoxeHHH, qTo o,n;aoueaoHHHlt o6ueH 
c 

~ ucqepnNuaeT ucex npo~eqcoB ~axe np11 Bb!COKl!X 3Heprnax ( T. e. qTo 6 (<X>)* 0) Ciu~o 

BUHCHeHo, qTo pe~eBCKoe nonDcHoe noue~eHHe xapaKTepusyeT TO~bKO qacTb nonaon aMnnHTy~u 

pacceHHHH, HlleHHO TY qaCTb 1 KOTOpaa COOTBeTCTByeT HHTerpanbHOMY qneHy - nepu~epl!qecKOIIJ' 

B3BllMO,ll;ellcTBHD. Ha6nD.n;aeuult ze 3:jjilJeKT 6y~eT 38BIICeTb OT COOTHOmeHH!l G"c ll sP ' KOTOpOe, 

K8K Mil BH~HM 1 HeyHIIBepcenDHO. 

C BTHM cornacyeTcR H TOT ~aKT, qTo Ha ~uarpaiiMHNX uo,n;enHX pe~eBcKoe noue~eHne o6-

HapyllCHBa~ocb HMeHHO Ha nepu~epuqecKHX cxeuax: B uynbTHnepu~epuqecKon uo~enu/53/ n B 6o

iee npOCTOM O~HOMe30HHOM B8piiBHTe/54f. 

9TO no6yx~aeT BNCKB38Tb rHITOTesy, qTO IIHKpOCKOITHqecKHn·cuucn B8KYJIIH~ll ITOnDCHOii 

Tpaei<TOpHH Pe~e - STO B OCHOBHOII nepu~epnqeCKI!e B38HIIO~el!CTBHH. qTO Te Heynpyrue npo~ec

CN1 reaeBb!ll pacceaaueu KOTOpllx aunaeTcH pe~eBCKoe pacceflHHe qepes BaKyyMHull no~nc, -

STO B OCHOBHOII·O~HOITHOHH!le HeynpyrHe npo~eCCU. ~lleHHO OHH H ~OnlltHN CTOHTb B HesanOnHeH

~ uecTe ITOK83BHHO!i IIHOil B Haqa~e CXellb! ( puc. I). 

AnH npoBepKH 3TOII rHITOTe3b! IIOXHO npHBne~ H TBKO!i ~aKT KOppenH~IIH OITb!TH!lX ~8HHb!X: . 

PP-uaanuo~ellcTune 

ECTb ~H cyzeHI!e B 
ynpyrou pacce!IHHH 

~a 

I3 

Ponb OPE B 
Heynpyrou 

l'~aBHBH 



lr~ P naaauo~e~cTBHe 

EcTb ~H cyxeHae B 
ynpyrou pacceHHHH 

HeT 

Pom. OPE B 
HeynpyroY 

flo~aMeHa 

9TO COUOCTaBn6HH6 UOEHO npO~O~EHT» H ~am.me. Hc~aqae BHHHrH~fl~HOUHOrO KaHana, KaK 

a yze ronopa~, yca~aBaeT BK~a~ ~eHTpa~H~ coy~apeHa~ a peaKo CHazaeT pom. nepawepaqecKHX. 

noaTOyY llepHaBCKHM/32/ 6u~ c~enaH BUBO~, qTo ~nH pp-pacceHHHH He ~O~EHO 6UTh cyxenaH KO

uyca. 9To npe~cKaaanae nonHOCThiD no~TBep~anoc», a uu uozeu ~ononHHTh_Ta6~a~y: 

PP- BSBIIUO~ellcTBJle neT 11o~aB~ena 

~OnOE6HHU6 Ha KOHW6P6H~IIH ~aHHU6 rpynnu ~HH~en6ayuaf7/ yxa3UBBWT ~aze HB ymapenae 

KOHYC~.3Tp TaKEe UOEeT 6UTh 06~HCH6H0 1 ecnH npHHHT» BO BHHUanae U~6HH6 pona BHHHrH~H~IIK. 

Boo6~e ec~a aTa TOqKa apenaH Bepna, TO cpaBnHBaH ~Ba c~yqaa ynpyr11x pacceHHHII 

AB - AB - -
AB - AB 

UU ~O~EHU OEH~BT» ueHDmero cyz~HiiH KOHyca (ec~H B006~e OHO eCT») B TOY C~yqae, r~e eCTh 

annarilnn~aonnull Kana~ ( H~il B006~e oqen» cH~hHUe peaonancu), T.e. r~e BenaK BK~a~ au~a-

Ty~u X 
CpaBnenae c ~aHHUYH K+ p- a K-p- paccennall/7/ no~TBepx~aeT a aTo aaKnnqeuae, TaK 

qTo Ta6naqa uoxeT 6UTh npo~o~xena: 

K- p - Baanuo~ellcTBae H6TX) 

K+ p - Baanu0~ellcTBHe 60Th 

x) Bo BCHKou_c~yqae uen»~e, qeu ~H K+p. 

flO~BB~ena BHHilrH~H
~HOHHU!.I KaHMOU 

He no~an~ena 

4e~aTe~bHO 6u~o 6u npocne~HT» TaKyn Koppe~n~an a B ~pyrax cnyqanx. 

flepe~eu Teneph K 6onee BUCOKHY ancpranu. 
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8. Heynpyrlfe npoueccu nun BeChMa BNCOKifX aneprllHX 

liTO TaKOe BClli.IUTOTHqecKll BUCOKile 3Heprna? 06uquo CqllTBIDT, qTO 3TO o6naCTD EG,.S ">>M, 

r~e M - uacca nyKnona. Kor~a npe~cKaaanan ueTo~a no~ncon Pe~xe ne onpan~Mac», BoanaKno 

npe~UO~OE6HHe, qTo, MOE6T 6UTh, BCHUUTOTHKB ~6EHT ropaa~O ~a~bme. ~ellcTnHT6~bHO ~il CTpyK

Typa, uexanaaM coy~apenan ne uenneTCH npa cnepxycKopaTe~nux anepranx? ~aeT ~a ocnonanan 

~nH 3TOrO UHeHHH 3KCU6pllYeHT? 06 3TOU HyEHO cnpOCilTh y KOCYHKOB. 9KcnepHU6HT B KOCUHqecKHX 

nyqax Bcer~a 6un Tpy~eH, neynpan~neu, neo~noanaqno HHTepnpeTapyeu. Ho oH Bcer~a ~anan Teu 

He ueHee ~eHnellmae cne~eHan, Heaa6exno no~Tnepz~an~llecn npa noc~e~n~ell nponepKe a ~eTan»

noll paapa60TK6 Ha YCKOpllT6XHX. flOSTOMY MU H Tenep» UOCUOTpHM, qTO UOXHO 33 Hero Manne~. 

B HSCTOHI!lee npeMH lfMeDTCH CH~hHUe Cnll~CTe~hCrBa B UOnMy 06~el! KapTilHbl, KOTOPYD Cl))Op

uy~aponana B npe~cTan~ennou Ha KOHl))epeH~an ~oKna~e ~o6poTaH a ~p./55/a KOTopan B o6~e~ 
paa~e~H6TCH 60nLW~HCTnOM l))a3HKOB, pa6oTaD~HX B KOCMHqecKHX ~yqax. 

Yze na npom~o~ KOHtl!epeHUHH KOKKOHH peanuHponM npa E~!OO ran CHTYB~HID ~aarpaMMO~: 

N~N 

N (N~/ II\'- ~ ~N(N*) 
(IO) 

Ona noKaSblnaeT, qTO renepa~HH UHOHOB npOHCXO~HT qepea 06pa30BBHHe ~BYX orpOUHUX UHOHHHX 

cryCTKOn - tl!altp-6on~OB 1 KB~~H~ 33 KOTOp~ ~aeT B Cpe~HeM OKOXO !0 UHOHOn, a HyKnOHH,6biT» 

MO~eT, ~HMh noa6yE~BDTCH ~0 H306apHbiX COCTOHHHII 3 noo6~e TepHDT UB~YD ~O~ID cnoel! SHep

rHH, K < 0,5. 9Ta KapTHHB MOEBT 6UT» yToqneHa. 

Bo-nepBux, accne~oBanan npH E ""300 raB ( ~o6poTHH H C~aBaTaHcKai1 ~o~olKeno na Konwe

pen~Ha 1960 ro~a/56/) noitaaanH, qTo npil STlfX anepriiHX o6paayeTCH TO~hKO o~an l))allp-6o~~ Ta

Koro xe cpe~nero paauepa. 

BO-BTOpHX, repy~H II MeHCOBHq/S7/, 06Hapy~anwae B OBOe BpeMH ~nyxl))ai1p6on~hHYID CTpyK

Typy np11 E--rooo- IOOOOTan, Hamna, qTo H B aTo~ o6~acTn 6HBBDT c~yqaH o~noro l))allp-6onna, 

Ho 6o~ee pe~Ko. 

B-TpeThHX, XalinKaBa/58/, liCUO~»SYH CTaTHCTH'I6CKIIII UaTepaa~ HUOHCKHX accne~onaTe~el! 
(6on»mHI!, '16M ny6~HKOBanmal!CH paHee) npHne~ ~OUOnHHTe~HHe ~OBO~H B UO~h3Y TO~H apeHHH 

XaseraBH, qTo qac~o l))allp-6o~noB a ~a~me pacTeT c aneprall ( no o~eHaBaeuull au paauep 

l))allp-6o~na MCHhW6 YKB3BHHOro). 9TOT nyifKT nee 61!l6 He~OCTSTOquo HCC~e~OBSH. 

KpaTHKB KOH~ennaa O~Horo 3 ~BYX l))al!p-6o~~OB npo~O~SanaCL (I!HzenCKIIII 3 KXHBMUKH~/59/; 
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~oHqKaf60f). Q~HaKO KaK CTap~e, TaK H BHOB»' npe~CTaBneHHUe Ha 3TY KOHWepeHUHD pesyn»Ta

T~ repynH /bl/ H Ea6eUKOrO H MeHCOBHqa/62/, K8K MHe Ka~eTCH, OCT8BXHDT npe~HHe B~BO~~ B 

cene. ·'£eM He ueHee, koHeqHo, ~an»Hellmlle eccne~oBaHI!H Heo6xo~ew. 

Cne~Dll\HII BaJKH~li peayn»TaT. nocne~HHX neT - eaMepeHI!e pacnpe~eneHHH no 4-nunyn»CY .• 

nepe~aBaellOMY llellt~ 11 nepe.lJ,HHII11 II 11 38~HIIII11 KOHYC81111 pOllt.lJ,aiOU\HXCH qacTIIU. MOlltHO cqeTaT» 
' 2 

H8COIIHel!HUII, qTQ rocno~CTBYilT COI:5UTIIH C 60ll»WHI!H Ll • EcnH H pal!l>We OU8HK8 .lJ,aBana 

A~ff /63/, TO Tenep» IIM8eTCH KPHBaH pacnpe~eneHHH / 64/, nonyqeHHaH Ha 60llDWOil CTUTHCTII

qecKOII 118TepHal!e II no ClillCllY MeT.O~a YK83UB8illl\8H 3aHII~eHHUe SHaqeHIIH. 113 Hee BH~HO, qTQ 

fj. 2.. ?- 't /'1 2. 

Bee aTe peayn»TaTu 11oryT 6uT» conocTaBneHu c npe~cKasaHHHilH Teepee HeKoTopux uo.lJ,e

nel!. Myn»TimepllljlepeqecKaH IIO~ell» AllaTII II ~p./53/ IIMeeT C ItapTIIHOI! W~l!p-60lll!OB HeKOTOpUe 

0611\He qepTU. II XOTH aBTOpbl 3TOII MO~enH npe~OCTeperanll OT 6yKB8HDHOrO COnOCTaBneHHH ee 

BUBO~OB C onUTOM, KCKymeHIIH TPY.llHO 6UHO .1136ellt8TDo MHOrlle 8BT0pb1 / 65)-(70) 38MeTIIllll 0 qTQ 

3Til BbiBO~bl npOTllBOpeqaT ~8HHUM KOCMIIqeCKIIX nyqel! II B OTHOWeHIIII 3HerpeTII'IeCKOrO XO.ll8 ceqe

HIIH, II B OTHOW81!1111 yrl!OBOrO pacnpe~el!eHIIH ( OHO nonyqaeTCll qpeauepHO 8HIISOTp0ni!UM), II B 

OTHOWeHIIH BeHH'IHHbl ~ (OHa nonyqaeTCH no Kpai!Hell Mepe B HeCKOHDKD pas MOHDWe H~HOII). Bee 

3TII paCXOllt~eHHH ycTp8HHilTCl1 0 8CRII B MYT.DTII~epiiWepllqecKOII MO~eT.II yBeHH'IIITD ljJOpii8H»HO MaC

ey yana, .llOBe.lJ,H ee ~0 H86llil.lJ,a8MOli 118CCU ljlal!p-6onna ( 3T0 0 nO-BH.lJ,IIMOI!Yt nOHIIM8HH.AM8TII H 

.lJ,p., 'ITO.BII.llHO liS 38Me'laHHII ~611HH B ~IICKYCCIIH HH npOIDHOI!.KOH\lJepeHUHH/7!/). TaKOe IISMeHe

HHe, O.lJ,HBKO, TPY.llHO COBMeCTHT» C 06111eli H.lJ,eOHOrllel! IIX Teopllllo 

3aueTHM, 'ITO ypaBHeHHe EeTe-GonniiTepa, 0 KOTOpOM H rOBOplln paHee B CBHSII C ynpyriiMII 

B3811MO~ei!CTBIIHMII, 8BTOM8TII'IeCKII .lJ,aeT IIO.lJ,eH» ljlal!p-60XHOB, qiiCXO KOTOpUX pacTeT C 3Heprllell. 

llueHHo, cooTHOWeHIIe ~nH Heynpyrex aunniiTY.ll (6), ecn11 ero pemaT» IITepauiiHIIII, B nocne.lJ,oBa

Ten»HUX HTep8I:IIIHX .lJ,aeT BOSpacTalOll\He 'IIICHa ljlal!p-60XHOB: 

~ 
Maccu HX II pacnpe~eneHIIH no ~ OTNCKHBaDTCH OTCil.lJ,a II 3aBIICHT TOX»KO OT O~HOI! OOCTO

HHHOI! ~o • Ecn11 noTpe60BaTD OT ceqeHHH Jif(- COy.lJ,apeHHI;\ 0 o;~ --.. {ft.:L 1'1 noCTOHHCTBa ce

qeHI'!ll nepllwepll'lecRex coy.llapeHel;\ ( 3TO aHa'leT [(O) = I), To aBToMaTuqecRI'! nonyqaiJTCH pa

ayuHue 3Ha'leHI!H Maccu ljlallp-6onna I! Beni!'IIIHU .Ll • 

0.lJ,HaKO ecne 3TO BCe B OCHOBHOM rrpaBI!HbHO OTpa~aeT .lJ,encTBHTeH»HOCT», TO 8TO 03Haqa

eT, 'ITO 8CHMITTOTHRa, aa KOTOpyD Terrepi HYXHO npHHHT» o6nacTb, r~e 'IHCXO ljlal!p~60HHOB CTa-
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H~BHTCH dOH&WHil, OTO.lJ,BHraeTCH K Heo6uqai!HO BbiCOKHK 3H6pri!HII nopH.lJ,Ka ~05 rsB, HueHHO 3AeCD 

B npHHUMITe MOEeT BOCCTaHOBI'ITDCH yHeBepcanDHbl~ pe.lJ,XeBCKHI;\ nOHDCHOI;\ pezeu .lJ,HH nepl'!ljlepmqecKOI! 

qaCTI'I AP, HO aaRl!OH TpaeKTopeu 6y.lJ,eT cy~ecTBeHHO ueH&me npe.lJ,nonaraBmeroca paBDme. 

9. UeHTpanDHue coyAapeHHR 

no cmx nop a roaopen rnaBHUM o6paaou o nepuljlepzqecRex coyAapeHeHX. llpaB.lla, npe ycao

pmren&HUX saeprmax .li.HH~~- coy.lJ,apeHIII! ponD ~eHrpanDaux HeBeneKa. DAHBRO yxe, aanpnuep, 

cxeua ljlallp-6onnoB, B03HHR8Dll\aH ea paccuoTpeHHH nepuljlepeqecaex CTOHRHOBeHHn, Ha cauou .lJ,e

ne B OCHOBHOM CO.lJ,eplltHT neHTp8nDHOe COYA8peHee BHpTyanDHUX neOHOBo Pacna.lJ, ljlal!p-6onl!a-3T0 1 

KOHe'IH0 1 TaEe npouecc THna UeHTp8H»HOrO 1'1, no-Be.lJ,eMOyY, AOHXeH OniiCUBaTDCH CT8TeCTHqeCRH 

11n11 rl!.llpO.lJ,eHaiiHqeCKI'Io 

06U'IHO CTaTIICTeqecKaa reopi!H npnueaHnaCD .li.HH aeyrrpyrex·npoueccoB, ao He.llaBHO ~uno 

sRcnepeueHTanDHO noKasaHo/72/, qTo npn ~ ~ I0-30 rsB pacceHHHe Ha o'tleBD 6onDml'le yrnu 

(6"'(:71/2) Hso:rponHo If npeTOII peaRo na~aer c sHeprHell - GucTpee, qeu j-.2. 3To pes~o npo

TIIBopeqi'!T TeOplfH OOHDCOB Pe.lJ,Me. Tpy.lJ,HO 06~HCHHTD 3TO pacceHRHe H Ha .lJ,pyreX npeauqHUX ny

THX. Mex~ Tell ell\e ~aCT, Xare.lJ,OpH 1'1 Aloac/72/ npe.lJ,CKaaane, a nxoac/73/, EHl!am H Bai;\CKOnljl 

/ 49/, 8 TaKllte KOKKOHe/4B/ .lJ,eTaH»HO 06~l1CHHHe ero, KaK CTaTI!CTeqeCKOe pacCellHife~ T.e.KaK 

peayn»TaT OdpaSOBaHIIH 11KOIInayH.lJ,-CeCTellU", CTaTHCTifqecae p~Cna.lJ,aiOll\ei!CH TOH&RO Ha .lJ,Be qaCTI'I

.UM. B TepiiO.lJ,eHaueqecKOI!.TpaKTOBHe/48•49/ 6UHO fiOJ!yqeao H3 cpaBHeHHR C 3RCnepuueHTOII, B 

qacTHOCTH, 1'1 ceqeHHe o6pa30BaHHH KOilnayH.lJ,-CeCTeiiU - ceqeHee UeHTpal!DHOrO pp-coy.lJ,apeHI'IH, 

npHBO.lJ,HB!DeecR IIHOD B Ta6nHne; 

Hoaun B3rHH.ll Ha CT8THCTH'IeCKHit MeXHHII311 UHOEeCTB6HHOI! reaepaul!e B03HHRaeT H3 He.lJ,aB

uel! pa<iOTU BaH X~Ba/9/, B KO~Opol! Heynpyrl'le nponeccu CBil3UBHDTCH C ynpyrelle. 0118 COAep

XHT RBaHTOBO-IIeX8HHqecROe BblqHCHeHHe BepOHTHOCTe npouecca H HCll0HD3yeT HeKOTOpUe 3KCne

p!~l4eHTal!DHbl6 pe3yl!DT8Tbl KaR .lJ,OnOHH!!TeHDHble YCHOllHHo 

POX.lJ,3illl\l!eCH '18CTHUU B 3TOI! pa6oTe C'IIITaDTCH BaaeiiHO He KOppenepoBaHHUMH, TaR qro 

BOnl!OB8H ljlyHKUeH eCT& npoesBe~eaee ljlyHRUI!II OT~6HDHbiX qaOTI'IU, npmqell B KOHKpeTHOII nO.lJ,

C'IeTe 3TH ljlyHKUlll'! C'IHTailTCH O.lJ,HHaKOBUMll. TaR RaR, Kpoue Taro, 'll!CHO po~aKJU\HXCll'qaCTHii 

C'IIIT80TCH 6on»WIIM 0 3TY TeOpiiD HYXHO Cqi'!T8TD CTHTIICTI!'IeCROI!. 0Ha BUrO.llHO OTHIIqaeTCll OT 

0:5ll'IHO:J CT8TIICTII'i6CKOH TeOpl!e Tell, qTQ B pesyHDT8Te BUqi!CHHeTCH He BepOHTHOCTL, a 8L!Mli

Ty;D.a. IT03TOI!Yo 11Cll0HD3YH YHI!TapHOCT», y.lJ,aeTCH nOCTpOeTL BUpaJI(eHee .llHll 811DneTY.llb1 .lJ,I'!IjlpaR

UllOHHOr~ ynpyroro pacceHHHH, e 3TO·- OCH~BHOI;\ pesyn&TaT pa60TU. Aunni'ITY.lla OK83NBaeTCH. 

3KCfiOHeHUl'l3nDHOI! ljlyHKiteel! t . B Teepee BaH-XoBa Ji:iai!MO.lJ,ei!CTBIIe 'laCTIIU B KOH6'1HOM COCTOH-
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~HHH H6 yqHTHBB6TCH (UaTp~HHi aneUeHT npHHHT BO BHHUBHHe AHWL B TOM OTHOmeHHH, qTo'aaao

E6HO aunapaqecuoe orpauaqeHHe aa nonepeqaue auny~Lcu). TioaTouy, xora aTa TeopHH ~onycua

eT paanaqaue qacTaue cnyqaa, oaa ae BKnDqaer ra~po~aaauaqecKYD TeopHD. Pa6oTa Baa-Xona 

HBnHeTCH npoanneaaeu o6~ero noapo~eHHH aarepeca K cTaTHcTHqecKo~ reopaa. ORa 6Hna npo

~onzeaa, B qacTHOCTH 1 B pa60Te HaUHKH 1 npe~CTanneHHO~ aa HaCTOH~D KOH~epeHQ»Do 

ro. Knasaynpyrae B3SHMOne~CTBHH 

Bepaeuca K uame~ KnaccH~HKa~HH npo~eccon, nouaaaauo~ aa pac. I. H~ ronopan yze noqTa 

o ncex qacTHX cxeuu, Kpoue unasaynpyrax npo~eccon. Yze no~qepuananocL, qTo 3TH npo~eccu 

c ~euoueaonoraqecuo~ roqua apeuaa nepa~epaqecuae, caonLaH~He. B TO ze npeUfi oua ae annH

DTCH OAHOUeSOHHHMH. DHnO UBOrO npezHHX pa60T - TiouepaaqyKa H ~pyrHX COB6TCKHX TeopeTHKOB 

/75/, M3TL!lC_a ~ n Canauaf76/, I'y~a ,n Y .ll.. Youepa/77 I H ~p., uaca_Bmaxca aroro nonpoca. 

06uquo peqL mna o ~H~palt~HH ua ~pe a ua OT~enLHO~ qacTa~e. B o6~eu auenca n na~ cnyqa~ 

3 ua puc. I. O~aaKo Knasaynpyroe pp-pacceaaae npn I0-20 ran, KaK 6uno nouasauo, coorneT

CTnyer cnyqaD 8. STo nopo~nno pH~ reoperaqecunx nccne~onaann, n uoropHX ua ueynpyrae npo

~eccu n ~enou nepeuocnncH pe~zencKH~ uexaunsu, r.e. npe~nonaranocL, qro npa o6ueue nauyyu

HHMH nonrocaun nosuauaror nos6yz~euuue ~eurpu, sareu pacna~ari~aeca ua qacra~u. Tauonu ony6-

nauonaauue pauee pa6oru Tep-MaprapocHHa c corpy~uauaua178/, Ko6a1791 a ~pyrax anropon/80/. 

Tipa arou cqnranocL, qro reuepnpyerca namL no o~uo~ qacra~e n ysne. 

O~HaKO STO npHBO~HT K CnHmKOM UBHO~ UHOZeCTB6HHOCTH H CXHWHOU UBHHU nepe~anaeUUU 

aunynLcaud. B npe~cranneuuo~ ua uou~epeH~HH pa6ore Bep~aena n ~p./81/ ncnonLsyercH 6o

nee peanncraqecuaa uo~enL, n Koropo~ n Ka%~ou yane poz~aercu~uecuonLKO qacrn~. ll.nH uee 

pasnnnaerca no~po6aaa KHHeuarnua. Mozuo, o~uauo, orueTHTL, qro n rex ueynpyrnx npo~eccax, 

KOTOpNe COCTBBXHDT 60nLmHHCTBO npH BNCOKHX 3HeprHHX0 peanLHO ocy~eCTBXH!lTCH 3HaqeHHH 

~6t B t - KaHane He 6onLmHe 1 a nopH~a e~HHH~N. llpH TaKHX ycnOBHHX HCll~XL30BaHH6 
acnunrorHKH ~nH P£(~8~) aenoauozuo, naKyyMHaH rpaeuropnH nepecraer 6NTL nu~eneuuo~, H 

uero~ nonDcon repaer cuny. Doarouy, xora aeynpyrae npo~eccu, H~~He qepes o6uea naayyu

auu pe~aoaou, ~e~crnnrenLHO sane~ouo aueror uecTo (n npocre~meu cnyqae reuepa~HH o~aoM 

qacra~u no~o6au~ npo~ecc,na~auo, H aa6nD~anca KoKKOHH H ~p.), a asyqeane ax npe~crannaer 

uecouaeaauM Harepec,- nee xe ~nH onncaHHH'09HOBHO~ conoaynuocra ueynpyrax npo~eccon 

ueo6xo~au ~pyroM uexaunau. 

Marepecao npocne~H~b,K KaKHU oco6eHHOCTHU ynpyro~ aunnary~N Be- DnOCKOCTH ne~T 
paanue uynLTH~~p6onnLHNe uo~enn. PaccuoTpeaaaH ce~qac cxeua ueynpyroro naaauo~e~crnna 

qepea OO"eH BaKyyUHNUH peAZeBCKHUH nonDCaMH nopo~aeT ynpyryD 8MllnHTYAY 1 HU6D~D Be -

18 

- llnOCROCT~H TOXLKO TOqKI! BeTBnCHHfl. C ~pyroll CTOpOHH 1 KaK yxe roBopMOCl> 1 B cnyqae 

nsal!uo~ellcTBHH qepes o6uen naoaaun (uo~enL, paccuoTpeaaafi n § 5) B ynpyro~ aunn~ry~e nue

eT MCCTO ~BV.X~HIJCH UOADC. Sro 06CTOHTenLCTBO OTMeq~10Cl> HCOAHOKpa~!IO (cu.aanpauep/82/o_ 
/83/). 

B aaKnDqenae n xoqy no6naro~apar:& ll..C. qepnancuoro, c uoropNu 6una o6cyx~euu uaorae 

saTpoayrHe nyuuru, H B.M. ManL~eBa sa nouo~ B pa6oTe 5-o~ ceK~Hn. H npanomy iiSBHHeHHH 

38 T0 1~ qTQ BO UHOrOJ.I J.IOJI AOKX3~ cy6!>6KTHB611 1 HO 0 STilU rpy~!IO 6opOUCH. lJ.a H HylrHO JIH? 

Ha npomnoll !toH~epeHUV.H KOKKOIIH 3aitO!IqHn C:BOH ~OKna~ CR0ll8Ull; "'PH3HK8 BNCOKHX 3Heprl!ll' 

craao:BliTCH Buronnuu npennpHHTHeu". Hyxao npasnar:&, qTo sa npome~mae ~Ba-ro~a reopna ae 

BhiJlJiaTlma Ol!:I!~aeliHX }111BH~ea~on. Teu He ueaee aen:&:JH He npli3HaTL, qro WH31!Ka nucoKilX :mep

-~ r11~ 6una n ocraerca ilHTepecHuu ~enou. 
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Ta6mma I 

C/. p 
rpy6ue oueHKH aualleHHB Q = <1' 1 <1' ,llJIB npoTou-npoTOHHUX u 

nHOH-npOTOHHUX COYA8PBHHM no 3KCnepHK6HT8X&HUK A8HHUK. 

IAeTOJl 

PacnpeAeneuHe HMnynD
coB OTA8llH H K03~~H!lH
eHTOB ueynpyrocTH 

11 II 

Koppenuuuu pacnpeAene
aHa no yrnau,no Koa~
~HllHeHTaM aeynpyrOCTH 
H HUfiYX&C8M OTA8llH 

CTaTHCTHlleCKHe paccea
HHB ua 6onbmHe yrnu 

II If 

fiepenOM B AHW~ep,ceqeHHH 
ynpyroro paccenHliB, KaK 
WYHKI\IIl! p .L 

ConocTaBneuHe pacnpe
AeneuHM no llHcny qacTHl\, 
K03~H!lH6HTy aeynpyrOCTH 
H yrny Bbl.'IeTa 

PacnpeAeneHHe nepeAa
Baer.-.oro aunynbca 

BepOl!THOe 3H8'!elll!e 

Jla6.aHeprHu 
(raB) 

9 + 300 

-"-

7 

IO + 30 

IO + 30 

IO + 30 
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IO + 20 

Q.----·-q 

npoTOH-
npOTOH 

<<I 

O.I -t 0.2 

_I_ 
30 

_I_ 
20 

_I_ 
30 

I 
~ 

<<I 

~-o.I ? 

20 

nHOB-
npOTOH 

"'I 

I -t 2 

>I 
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