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Bae.Qeaae 

~Y@QHOCT)!... Ha6mo.Qa9Mbl9 B On.b1T8X no ll.ll9pHOI <f>H3HK8 1 B 60DbWeA HDH M9Hb

weA CTeneHH HCJta>K(lH.bl 6narO.IlaJ!ll KOH9'1H.biM paaMepaM H reOM9TpH'I8CKOA ¢opMe .ll9TeK

TOpOB, P~TDJY .gsa xapaKTepH.bl~ npaMepa, 

t·l 3a nepB.biM H3 HKX o6paTHMCll K HCCD9.1lOBaHH10 yrnOBI>IX KOppeDRUHI H3DY'I9HHI npH . ! aneKTpOMarHH'J'!f.bllt nepeXO.IlBX l!Jlep, KOH8'1H.ble B8DH'IHHI>I TeneCHI>IX yrnoa, no.Q KOTOp.biMH 

' BH.IlHI>I OKHa C'I9T'IHKOB H3 HCTO'IHHKa KOH8'1Hb1X pa3M8p0B 1 paBHO KBK H pacceAHHe H norno

W9HHe 'laCTHU B Cpe.Qe M9>K.Ily KCTO'IHHKOM H C'18T'IHitaMH1 npKBO.IlliT K !CP9llH8HH10
1 

K crna

>KHBBHHIO ¢yHKUHH yrnosoA KOppenSIUHH, 0'1eBH.IlHO, 'ITO llDSI nony'leHHSI HCTHHHOA ¢YHKUHH 

HY>KH.bl 61>1DR 61>1 TO'I8'1Rbtl HCTO"'HRit R C'I8T"1Kit C 6eCitOH9'1HO MaDbiMH OKHBMH, 

-z..) npRB9.1l8M BTOpoA npRMep H3 o6nacTR RCcnelloBaHKA C HeATpBDbH.biMII,CTpaHHI>IMH 
/ . 

'. 

'IBCTHUaMR npH noMOUlH ny31>1pbltOB.biX HIIR .llpyroro THna KaMep, Vfa-aa ltOH8'1RI>IX p83Mepoa 

KaMepl>l qacTb V" -qaCTIIU pacna.aeTCSI aa ee npe.aenaua. 'ITO ,!!!!30!UlT CfWj!ltT!!_~oe n~ 

:t:rnaM H HMnYDbC!lM 068.ftH8~ CTaTRCTH~-

nony'I8HH1>18 B ODI>IT9 Ce'leHHH, HMnynbCHble II yrnOBI>19 pacnpeaeneHHll HDH pacnpe.Qe

neHKR no a<f>¢eKTHBHI>IM •MaccaM CKCT9M 'IBCTHU 1 BKDIO'IaiOWKX .f'l.."'BCTHU.bl
1 

6y.llyT OTna

'I&TbCA OT KCTHHH.biX, 0"1eBHllHO, 'ITO ~28!f~.~"-~~~flhl_}~.£££!.~~.~!.~!!_!~!!_~b1X 3o.&At. 

~~~~f!.~CTfi!Jt.,!lO !:l.a .. I!.!J:~fl~~.i'!~~~}! .. ~!!£U~ ll9T9KTOpaMK KOH9"1HbJX pa3M9pOB, 3TH M8TO.Ilbi' 

MoryT 61>JTb ocaoaauw ua MO.Ilenapoaauaa paccMaTpaaaeMoro npotiecca a acex ycnoaaA 

Oni>JTa, 3TO - 8CT9CTB9HH.blll cnoco6 RCnODb30BaHHSI BCeA RM910UleACA HH!lJOpMBURHo 

~ Ecna nposepRIOTca KaKae-•a6y.llb ranoTe31>1 ·o npouecce, TO y.llo6aee acero npoMo.Qe

'JnnposaTb ranoTeTH'IeCKKe aaKOHOMepaocTH ~ y'leToM ycnosnA onhlTa, Cpaaueaue npoMo.Qena• 

pOBaHHOA 3aKOHOMepHOCTR C Ha6DIO.Il8eMOA Y.>Ke llOnyCTKMO H MO>KeT peWRTb BOnpoc B 

nonb3y ToA una uuoA rlinoTe3bl, TaK nocTynaJOT, uanpaMep, npa accne.QoaaH!fR yrnOBhlX 

Ill C . .._ 
KOppenHUHA , ornacuo TeOpRH aneKTpOMarHHTHbiX nepeXO.IlOB Sl.ll8p1 <t>YRKURR yrnOBbiX 

Koppena~;~aA Bl>lpa>KaJOTCH u'u-oro'lneuaMn no· nonauoMaM ne»<auapa, Koa¢¢uuaeHTbl npa ·Ito-' 

TOpi>IX aa&RCHT OT nopR.IlKOB MynbTHnODbHOCTeA nepeXOllOB H OTreTROCTeA ypOBRel SI.Qpa, 

Me>K.Ily KOTOpl>lMH cosepwaJOTCH nepexoabl, 

~oaenaposauae npouecca aaKnJO"'aeTCSJ s Bhl6ope aa6opa yposaeA c onpe.aeneHHI>IMH 

KBBHTOBhlMH 'IHCDBMH H THROB nepeXO.IlOB - 9118KTpH'19CKRX HOH MarHHTHI>IXo ~Oll8DHpOBa

HH8 ycno&HA OnbJTa 3aKnJO"'aeTCSI B y"'eTe KOH9'1HI>IX paaMepOB OKOH C'I8T'IRK0B H HCTO'iHIIKa• 

a TBK>Ke B y'leTe pacceAHHSI R nOrnOWeHHSI H3DY"'8HHA Ha nyTH OT HCTO"'HHK8 K C"'8T'IRKy, 

3 
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ecna onhlT 8bmonaaeTC~ ae 8 8aJC.yywe. Cpaaaeaae xpaawx, nepec'IHT8HHbJX cornacao ycno-

8aaM onbiTS c sKcnepaMeHTanbHOll KpaaoA, y>Ke llonycTRMO. AaanorR'IHbll! nol1XOl1 Mo>KeT 

npHMP.HHTbCH 80 9cex cny'laax, xorlla MOX<HO 80Cnonb3o8aTbCH aa!jlopMauaell o 11.pouecce 

B BHJl9 rHDOT93 H T,n, 

i';, 

B Tex X<e cny'laSJx, KOrlla noao6aaa aa!jlopMauaa o l1HHBMHXe npouecca _oTCyTCT8yeT, 

HCXOM)'IO 38XOHOM9pHOCTb 80CCT8H8BnRBAIOT DO H&lll19HHOI! 8 OnbJT9 C y'I9TOM reoJfTpH'Ie• 

CKOII scp,PeKTHBHOCTH perHCTpauHH A9T9XTOpa. npoannJOCTpHpyeM 9TO npiiMepoM. B 88CTOII

LU99 apeMH H9B03MOX<HO npel1CK838Tb !jlyHJtUHJO pacnpelleneHHH no s<P4JeKTHBHbiM MaCC8M 

CHCTBM C )''laCTHBM f" •'laCTHQ, 6onee Toro, 38l18'1H OTbJCK8HHH nOl106HbiX !jlyHXUHI! OTHO.;.. 

caTCH K 'IHcny noacKOBbJX, CneaoaaTenbHO, .3l1ecb_ aeoiSXOl1HMbl M9TOl1bl 80CCTBHOaneHHR 

HCTHHHOrO pacnpeaeneHHH, no Ha6nJOl189MOM)'1 llnH 'l~ro H)'~HO )'M9Tb ,KOppeKTHO Bbi'IH¢nRTb 

reoMeTpH'19CK)'JO 9cPcP9XTBBHOCTb X8N19pW, npa 9TOM H9o6xoaHMO CTp9MHTbCH HCDOnb3o· 

aaTb BCIO aocTynHyJO HHcPOpt.48UH~ Jt8X 0 JlHH8MHX9 npouecca, TaX H o6 JCnOBHHX ODbiTB,, 

Tax, aanpHMep, aa>Ke B T9~ Cn)''I8RX1 KOrl18 H9T HHXaKHX npel1¢K83aHHII 06 HCcneay9MOM 

pacnpeJleneHHH, TaX 'ITO i:Jpoae~a pa3nKolHbiX rHUOT93 H90C)'LUeCTBHM81 HH!jlopMBUHH 0 lUiilr,. 

MHKe aaaHMOl19liCTaHH BCB X<B C)'lll9CT8)'8T a 8Hl19 o!SJUHX CBOJICTB CHMMeTpHH aaaHMO• 

JlBliCTBHII, xap8XT9pH3)'JOLUIIX paCCM8TpRB88MWe coiSW'!'IIRo YfH!jlopMaUHR 06 ycnOBHHX onb1T8 
· IV . 

cyJUeCTB)'9T B BHl19 xapaxTepHCTHK ·U)''IK8 H T,D, 3aM9THM , 'ITO 8 HH!jlOpMaUHJO 06 ycno-

8HRX ODbJTa MOr)'T 6b1Tb 8JUIIO'I9Hbl T8KX<9 ecppeXTHBJfOCTb aa6nJOaeHHR 8 aaBHCHMOCTH OT 

OCB9LU9HHH
1 

OT M9CTODOnO>K9HHH COISbiTIIII II T,Jl, 

3al1a'l8 CBOaRTCR1 TaKHM o6p830N, It MOl19nRpOaaHHJO )'CIIOBHll OnbJTa H K y'leTy H9Ko• 

TOpbiX 06LUHX CBOJICTB CHMM9TpHH1 KOTOpbiM }lon>KHbl yaoaneT80p11Tb B38HMOaeltCTBHII1 xa• 

~ 

paKT9pHble ana p8CCM8TpHBauMbiX COISbiTHll, 

3Jl9Cb B03MO>KHbl .t\88 DYTH1 • 
Momao Bbi'I!,SnHib scbcbeKT!I§Hocn P"tHCTp!!IRH ~~~~~ cg§l!!I!i!!.. ·aalllaHHOro a a) 

ODbiTe HHaHBHJlyanbHO, 3<P<PeKTH8HOCTH H COOT89TCTB)'JOIUH9 HM BBCB D03BOnRJOT ICTpOHTb 

KaK rHCTorpa~>&Mbl 1 TaX H Hl1eOrp8MMbl, 

;)) Momao npoM~9DH.POBilT.Ji...!I....£8MH co6b1.:pa, npe}lnono)I(JIB , aanpaM'ap, 'ITO V0 -'lac-

THUbl 8C9X HMD)'nbCOB1 l10R)'CTHMblX 38KOH8MH COXp8H9HHII1 C p88HOI aepORTHOCTbiO HCny• 

CKaJOTcR noll aceMR paapemeHHbiMH yrnaNH, B -&ToM cny'lae co6b1THJO, nona8weMy 8 38Jl&H

Hblll HHTep8an, 6yl1eT npHnHcaH aec uenoro HHTepaana no yrnaw a HMnynbCa-M. 

3TOT cnoco6 n0380nR9T p8CC'IHT8Tb a¢KpeKTH8HOCTb }laHHOI! KaMepbl 8 BHl19 rpa!jlH• 

K08 KnH Ta6nHU B 388HCRMOCTH, OT HHT9p8Bn08 yrnoa H HMnynbC08, 

Oaaaxo oa aenpwro~na _ nocTpoeHHR..JI-'Worpa""• -·--·-·---· 

Ha>Ke npanarae~=-- M!i.Jo'l==H~- reoMeTpaqecKoll s<PcflexTaaaocTH .peracTpauHK 
.p..;..;..;.....;..;;;...;.;o,_;..;. .... .-;;;.__ -------------

0Tl19nbHbiX COISbiTHI C )''IBTOM acell l10CT)'UHOll HHlPOPM81111H KftX 0 l1HH8MHK9 npouecca, 

--~ .... ·-·-' ---------------r....:.--- ------·---~------
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TaX II o6 ycnOBHRX OnbiTa. MeToa HnnJOCTpHpyeTCII npHMepaMK no napHOMy K Ol1HHO•tH?MY 

po>Kl19HHJO VO -'laCTKU Ji pacc;:eRHHJO yo -'laCTHU aa npoTouax. CnellyeT 3aMe"('HT~·- trTO txo' 

CHX nop He yaem'IDOCb aOCT8TO'IHO aHHMaHHII HCn?nb3oBaHHJO BCell JlOCT)'IIHOII HHcpopMBUHH, 

Me)KJl)' TeM OHO MO)I{eT npHBBCTH K 3Ha'IHT9nbHbiM !jln)'KT)'BUHRM 9cPcPe,KTHaHOCTH perHCTpa• 

UHH H aeca C06biTHII1 .T,e, a XOH9'1HOM C'I9Te X HCXa>KeHHJO peaynbTaTa ?nbJT8, 

0 n p e l1 e n e a H 11 

1. Co6bJ'I'HeM aanuoro Tana aa3oaeM co6biTHe 

a) C cPHKCHpOBBHHbiMH RMnynbCBMH BC9X '18CTHU1 

a) C !jlHXCHpoaaHHbiMH yrnallfH MB>KJl)' 89KTOp8MH HMnynbCOa XB>Kal)ll 1""--e 
'IBCTHU 

P, 
n aanpaeneuneM nyqxa, 

C) C cPHXCHpOaaHHbiMH yrnaMH Me >Kay aexTopaMH HMnynbCoa" qacTHU, 

Bee 38cPHKCHpOa8HHb19 eenH'IHHbl onpeaenRJOTCII l1HH8MHKoA a38RMOl1eiCTaHR a XOHXpeT

HOM aKT9 coyaapeHHfl, 3aMeTHM1 'ITO B C06biTH9 JlaHHOro THna He acerl18 JlO~>KIIbl ali.OJlRTb 

ace 'laCTHUb1 1 a03HKKWRe a }laHHOM axTe 838HMOl1ellcTaRR, l.facno 'IBCTKU 1 BXOJliiWHX a co• 

6bJTHe aaaaoro rxna, onpe}lenl!eTCII KOHKp9THOll aaaa'lell. Tax, aanpaMep,- ecna B n -ny'le

aoll aaeaae llae 'laCTHUbl - A 
0

- ranepoa H K 0
-Mei30H H Hac >fHTepecyeT peaoaaac 11,0 Jt~ 

6eaoTaocaTenbHo x J>iaolKecTaeaHocTa' aapH>KeHHbiX 'IBCTHU aaeall~o~, To co6bi_TKeM .llaailoro 

Tana aenaeTcH napa 11° a K" c !jlaxcapoaaHHbiMH cornacuo a), a), c) napaMeTPaMH. 

2. Ha3oaeM axTaanoll aoaoll xauepbl o61oeM, orpaaH'IBIIHbll 'noaepxHoc·TbJO' ny'IKB 11 

nepel1R9ll H 38l1H9ll CT9HKaMH X8Mepbl. YfHTepeCyJOWH9 aa'c COISbiTHII MOryT 803HHK8TI> a ax
;JI', 

THaHoll 30H9, 

Cornacao onpe}leneHHJO, rpaHRUbl aJtTUaHoll 30Hbl ycTaaaanHaBJOTCR no pacnpeaeneHHJO 

3a93Jl, 

'3. reoMeTpH'Iecxoll sd$exTaaaocTbJO xaM:fbl an11 perHcTpauaw co6b1THI l18Hilol"o THIIB -H83oBeM 0THOW9HR9 'IHCna C06b1THI1 XOTOpble MOr)'T 6blTb 38perHCTpHpoaaHbl K8M.&pol!, X 

'IHCny COISblTHll1 MOr)'WHX a03HKXH)'Tb a aKTHaHOll 30H9 xaMepbl npH 38l18HHOll II'I;ITeHCRaHO

CTH ny'IXa R ee pacnpeaeneHHH. no Ce'I9HHJO aXTHBHOJI 30Hbl 0 npH 38l18HHOI nnoTHOCTH pa6o

'19ro B&LUeCTBa K8M9pb1 H ana 3aJlaHHOll a~nH'IHHbl paa6poca RMnY,nbCOa 'laCTHU nepaR~ 

aoro nyqxa. 

06W8,11 CX8M8 paC'I8T8 

Bb!'IHcnenHe reoMeTpH'Iecxoll s!jl!jlexTHailocTR ocaoaano ua MoJienHpoaaaaa paccMaTpa

aaeMbJX npoueccoa C )''19T~ HBXOTOpbiX caoliCTa CHMM9TpRH 1 XOTOpbiMR_ o6n&AaJOT. a,38KMo

l19liCTaHII1 aCTp9'18JOWK9CR a C06b1THK a8HHOro Tana, 

-5 



~pH H3B9CTHblX 38KOH8X ,pacnpeJleneHHSI 9HeprHH H HHT9HCHBHOCTH no C9'19HHI0 

ny'IKS KOOpJlHH8Tbl T0~9K B03HHKHOB9HHH C\)6biTHit Jl8HHOrO THna pacn~eJleneHbl no 8KTHB

HOll .30ae anonae onpeJleneHH&IM o6pa3oM, H~*e M&I nonaraeM, qTo HHTeacuauocT& no ce

qeaHIO nyqxa nocToHHH& H 'ITO ceqeaue aaaaoro npouecca cna6o MeaneTCH a npeJlenax pa3-

6poca HMnyn&COB nepBH'IHblX qacTHU. npu T8KHX npeJlnOnO)KOHHHX BOpWHHbl 3B93Jl f'JYll)'T 

acTpeqaTbCH a nro6oA TO'IKe aKTHBHOll 30HW c paaaoll aepoHTHOCT&IO. Pac'leT nerx~\MO)K8T 

6wT& pacnpocTpaaeH aa 6onee o6muA cny'lall. 

~ Ecnu n.onHpH3aouoHH&IMH s¢¢exTaMH MO)KHO npeae6peq&, TO JlDH nro6oA qacTHUW 

ace a3HMyTan&H&IO yrn&I paauoaepoHTH&I. Hu*e M&I ocaoa&raaeMCH aa TSKOM JlOnymeaaa. 

3THM Mbl )' JlOBn9TBOpH9M CHMM9TpHH B3aHMOJleftCTBHll •DO OTHOW9HHIO K apaiU9HHIIMo 6onee 

o6IUHll cnyqaft Tpe6yeT JlOTan&HblX CBOJl9HHit 0 aenH'IHHO nonHpH3aUHH H T,O, JlonyiUeHHH, 

npHHHT&le HaMH a 0, 1 H 2, onpaaJl&Hbl DOCTOHHCTaOM CO'teHHA H ManOCTblO DODHpH3aQHOH

HblX scp¢eKTOa npH Bb!COKHX 9HeprHHXo 

3) 8BHJl)' coxpaH9HHSI 'IOTHOCTH a CHDbHblX B3aHMOJl9llCTaHHX C06WTHe Jl8HHOro THna 

H oro 39pK8DbHbl9 H3o6pa)K9HHH Jl00)KHW IICTpe'laTbCSI OJlHH8KOaO '18CTO, 

J.13 OTp8)1(9HHft C06biTHSI B Tp9X B38HMHO-nepnOHJlHK)'DHpHblX DDOCKOCTHX 0Tp8)1(8HH8 

\ 

ll 

B DDOCKOCTH, HOpM8DbHOll D)''IK)', HCKDIO'I89TCSI BCD9JlCTaHe TOrO, 'ITO H8Dp8B09HH8 D)''IK8 

a&rJleneao. Jlaa oTpa*eHKIIS a nnocxocTK, COJlep*ameA aanpaaneaue ny'lxa ( 1), K a nnoc

KOCTH ( ll), HOpMMbHOR ( 1), HC'19pDbiB8IOTCH npH 0Tp8)1(9HKH C06b!THSI B 1 H apaiUeHKH ero • 

G 0 
OTHOCHTen&HO H8DpaaneHHSI D)''IK8, ) til< i '' 

,npoueJlypa abfo.~HCD8HI!!I B9QQiTJLI?~perHCTpaUHK CBOJlHTCll K CD9Jl)'IOIU9M)'o 

\ 
L) Nl:oaenupyeTCII paaaoaepoHTHOCTb TO'IKH nono)KeHHH' aepwHHbi 3B93Jl&I, 'ITO caOJlHT-

CII K B&l'IHCD9HHIO )'CDOBHWX aepOHTHOCT9A p0)1(Jl9HHII COO&ITRH B npOH3BODbHOR TO'IK9 aKTK&

HOJl 30HW, 
'\. 

2~ Mo.aenupyeTCR paaaoaepoHTHOCT& a3HMyTanbHWX y'rnoa, 'ITo, a caoro oqepeJl&, 

i 
Tpe6yeT Bhl'IHCD8HHH )'CDOIIHOft aepOHTHOCTK npOK3BODbHOrO 3H8'18HKII a3KM)'TaObHOrO yrna, 

ecnu 3a nonnpuyro oc& npKHHT& aanpaaneaue nyqxa. Ecnu a xaxoM-nH6o ysne co6&ITHR O)KH• 

Jl89TCSI 3Ha'IHT9nbHall nonspH3aUHH, aanpHMep, ecnH a paCC9HHHH /\
0 p .. A0

p Q)KKJl80TCSI 

CHDbH8H DOOS1pH380HSI, 0 KOTOpOll HHK8KHX 6onee Jl9T8DbH&lX CB9.1l9HHI! HeT, TO CneayeT 

npa6erHyT& K 9CTOCTB9HHOM)' MOJl9ni>!pOB8HHIO, T.e. npH Bbl'IKCDEIHHH s<jl<jleKTHBHOCTR H9 MO

Jl9DHpOB8Tb 83RMyTanbHhl9 yrn&I a y3ne pacceHHHR, a 6paT& ax pacnpelleneuue K3 axcne

PKMBHTa. B npoTHBHOM cny'lae aeo6xoJlHMO Bhi'IKCnKT& ycnoaayro aepo!ITHOCTb 83HMyTan&

aoro yrna nnOCKOCTK paCC9HHKH, DpHHHB 38 DODHpH)'IO OCb B8KT0p HMD)'DbC8 'laCTKUbl JlO 

pacceHHRII, 

Ecnu paccMaTpuaaeMoe co6&ITHe coaep)KHT 1'
0 

- 'laCTHoy, aeo6XOJlHMO uaRTH Tax-

)1(0 
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a) ycnOBftYIO sepOSITHOCTb npOH3BODbHOro 3Ha'I8HHH a3HMyTan&Horo.yrna nno~~OCTH 

pacna.aa I"' -•UICTRilbl, ecna 38 nonRpHyiO oc& npHHliTb aanpaaneuue eo 

6) YCDOBHYIO B8poliTHOCTb npoH3BODbHOrO 3Ha'I9HRSI yrna paCTBOpa 

M9CTHMOrO C KIIH9MaTHKOll pacnaaa DpH 3a,QaHHOM HMD)'I_IbC9 89, 

HMnyn&Ca; 

I' 
0 

-q,acTHilbl, coa-r 

Hnme Mbl nonaraeM, 'ITO pacnpeJleneaae npoayKTOB pacna.aa 1'0 -qacTHU a cacTeMe 

DOKOSI - R30TpODR09, H Bbi'IHCDSI9M )'CDOBH)'IO BepOSITHOCTb H30Tponaoro pacnpe.aeneHHSI npo

Jl)'KTOB pacna,aa no KOCHHycy yrna Bbl08Ta B CHCTeM9 nOKOR yo -qaCTHilbl; 1 

a) ycnO&HyiO BOpORTHOCTb pacnaaa I"' -qaCTHUbl B npOH3BODbHOI TO'IK8 lt8M8p&l, 

~ Heo6XOJlHMO TaK:lK9 lJPOMO,aenHpOBaTb 0Tp8)1(8HH: OTHOCHT$Dbll.O nnOCKOCTII, npo

XO.QRWell 'lepe3 aepwaay co6b1THR a napannenbHoll aanpaaneHHIO ny'lxa. B cny'lile, V0p .. YO, 

p8CCORHHSI H906Xd.QKMO TaK:lK9 OTpa:IKOHKe OTHpcHT9libHO nnOCKOCTK, npOXO.QRWell qepei!l Ha

npaaneHH8 HMnyn&Ca V" -qaCTKilbl .ao paccesnia!l, 

:> nocxon&Ky H,Q9H;H<jlHKauHII H8l1Tp8Dbii,&IX CTp8HHbiX '18CTHU npOR380,QHTcR npH iiOMO

lUH ~TO,Q8 HaHM9HbWRX xaa.apaTOB, TO, CTporo rOBOpll, aepOIITHOCtbiQ HUH a<P¢eKTH&Ho-

CTblO perHCTp8UKH C06WTI!I R_BDSI9TCR OTHOW9HH9 'IRCna H.Q9HTH<j)HUH~OB8HH&IX no )( 2 C06&I-

THll K 'IHCny Co6&ITHll, reaepHpOB8HH&IX B 8KTHBH0ll 30H9 K8M0p&I, C Y'I9TO~ reOM8TpHH 

3893.Qbl, 

npa TaKOM Onpe,aeneHHH s#eKTKBHOCTH cne.aoaano 6&1 Bbi'IHCDSITb )( 2, T,e, H.QIIHTH-..,___ . 
<jlHUHpOB8T& I"' -qaCTHU)' npH KBJKJlOM 3Ha'I9HHH a3HMyTaUbHbiX yrnoB, a K8lK,QOll· H3 TO'I8K ,, . ..-·· ··------------~----· -------~-~--- ... ----~----------··-.. ·----... -....... l'oo._""""""'---~--~-
aKTHBHOit' .30Hbl H T,n, · 

0.QH8KO 06'beM C'I9THOll pa60Tbl npH STOM CKDbHO S03pacTaeT,' no9Tllff)' M&I p&IUHDH 

OrpaHK'IHTbCll npH6nH)K9HHbJM, HO Jl0CT8TO'IHO TO'IH.bJM cnocOOOM, KOTOpblll 38KDIO'I80TCH B 

cno.ayiOIU8M, llns H,QeHTB<jlKKBUHH 'laCTHilbl, npeTep08B810IU8ll JlBYX'I8CTH'IH.&Ill pacna,a, ,ao

CT8TO'IHO HM9Tb OTHOCBTen&HO TO~HbiO 3Ha'I9HHR HMnynbCa CaMOll qaCTHUbl, .QS)'X yrnoa 

H HMD)'ObC8 OJlHOll H3 '18CTHU pacna,aa, 0THOCHT9DbHO BTOpOA '!aCTHilbl .QOCTaTO'IH8 ,RII¢?p

MaUKSI 0 3Haxe ee 3apa,aa, T,e, TO'IHOCTb H3M9peHKSI ee HMnyn&ea M0)1(9T 6b1Tb CYIU8CTB8H

HO KH)K81 '19M y nepaoll '18CTHUblo 8 COOTIIOTCTaHH C STHM B&I'IHCDSIIOTC!I ,QDHHbl COOTB9T

CTB)'IOIUHX CD9.QOB, npH KOTOp&lx o6ecne'IHB89TCSI JKenaeMall TO'IHOCTb H3M9p8HHII HMnynbCa, 

8 BMeCTe C T9M K aepOSITHOCTb H,Q9HTK¢KxauRH 3~SK8 38pRJ!;a, Tax, HanpaMep, npH TO'fHO

CTH H3M9p9HHSI KMnynbCa 30% sepOSITHOCTb H.Q9HTH<jlHKaUHH 3Haxa 3apa,aa COCT8Bn119T 100%, 

nonHaSI aepOSITHOCTb perHCTp8UHH CBOJlHTCII K MHOroxpaTHOMy HHTerpany no 06'&8M8M 

8KTHBHOJI. 30Hbl H KaMep&I 0 no a3HM)'T8DbHbJM yrnaM, no yrnaM p8CTI\OP8 IIHDKH H T,n, 3TH 

HHTerpan&I M&I &bi'IHCDIIBM no M&TOJlY MoHTe. -Kapno. 

npeHMYIU9CTB8 STOro M9TO.aa npH BWCOKOA xp8THOCTH H npK CDO:lKHbiX npe,aenaX 

HHTerpHp088HHSI 0'19BH.QHbl, 

7 
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EcnH He abi'IHCnliTb ycnoaHwe aepOIITHOCTH, T,e. on~cxaTb 118TerpapoaaHRII, 1 TO BE!nH'IRHW 

,<l' aeCOB 6yllyT DOJlBepmeHbl CHDbHbiM qmyxTyBUHliM, KO'I'Opble B HBKO'I'Opb!X cny'ISliX' ~or,yT . (.cr..' 
npHaecTH x a6cypJlHbiM pe3ynb'1'8T8M, Tax, HanpaMep~ ecnif onyc'I'HTb ·aa-r:erpapoaaaae .no , · .. 

o6'&eMy SKTHBHOII 30Hbl 0 • TO JlBS coaepWeHHO <?JlliH8KOBbiX COt5biTHll 0 OJlHO 83 XO'I'Opb!X -~oa;
HHKDO s6nH3H rpSHHUbl 30HW a, CD9JlOB8T9nbHO' 6nH>Ke X rpaHHU8M X8Mepbl, a BTOpoe -,- B 

ueH'I'pe 30Hbl, T,Q. B TO'IXB H8H6onee y.a.aneBHOII ~T rpaBHU X8Mepb1, n'pll D,OCTOliH~A DO ce

'IBHHIO HHTBHCHBHOCTH DY'IKa, ·nepaoe COt5biTH9 t5yJlBT o6naJl8Tb 60DbWHM 88COM, '~ens rpa-.' 
HHUbl aKTHBHOII ·30Hbl 6DH3KII X rpaBKU8M KaMBphl, &Ta _p83HHU8 8 BeCaX MO>KBT 6WTb' 89Cb

M8 cymeCTBeHHOII. npaXOJlHM X at5cypJlHOMy B_biBOJly 0 TOM, 'ITO OpH pSBHOMBpBOM pecnpe

JleneHHH HHTBHCRBHOCTH nepBH'IHb!X 'laCTHU DO C9'19HHIO 8XTHBHOII 30Hbl H npH MOHO&Hepre

TH'IeCKOM ny'IXB a6nH3H CT9HOX B03HHXaeT 6onbl1Je C06biTBit, '19M 8 UBH'I'pe X8M9pbl~ ~H3H-., 
qeCKHe pe3ynbTaTb10 HallpHM9p0 yrDOBble H lfMDYDbCHbJe pacnpeJleneHBSI, HCDpaaneHHb19 9THNB 

. . 
JlBYMll cnoco6BMH, COBD8JlYT TODbXO 'nj)H 6ecKOH9'1HO 6onbWOll CT8THCTRKB, HH>KB npaao-

JlHTCll pSC'IeT s¢<j:leXTHBHOCTH perRCTpaUHH C06b1TRII cneJly!OlliHX THROB: 

1 ) paccel!HRe yop .. yop ; 

2) napa V" "''lac:rau c n -nyqeaoll 3BB3JlOA; 

3) V0 
- 'laCTHUa C n -ny'I~BOII 3BB3JlOII. 

T. 3<j:l<PexTRBHOCTb perHcTpauaa co6biTHll pacceHHll V0 
-qacTHU 

aa npoToaax 

Co6biTRe pacceHHR~ yo p -+ V0 p saaaeTCll: 

·~ 

), YJMnynbCaMR yo -qacTRUbl JlO H nocne pacCeliHHR pV H p V COOTBBTCTBBHHO H 
1 2 

RMDynbCOM npO'I'OH8 OT)la'IR p 
p 

2. YrnaNB 8oz. e 2' ep. 

3, MaccSNB 'lacTHU a cxeMoll pacnaaa V 0 
-qacTRUbl, 

4, 0THOCBTeDbHbiMH TO'IHOCTRMR RMnynbCOB 

~. 
l'p 

~P+ 

p+ 

t> p
P_ 

fTycTb V" -,'laCTBUa pO.IlHD8Cb 8 

TO'IKH pacceRHBll 1 ( X1 , Y1 , Z 1 

0 ( 1<o .r 
0

,Zo) (pac. 1 ). Bb!'IHCnRM xoop.llHBaTbl 

B OCHOBHOJl CHCTBMe KOOpJlHH8T ( OCK), 

Ecna aepoa'I'HOCTb Taro, 'ITO yo - 'la~THua np.o6e>KBT paccTORHHe !t , He pacnaa-

WHCb B HB npQB38HMOJlBIICTBOB8B, eCTb 

• dw a w(~)d!f. , 

8 

,) '-.".. '• ... ~ 

.. 

X 
07-{.Y.", 

~4 

#{J.r.~ 

'fj~-

· Pac, 1. 

' : :~.). 
,;· ,:. 

z 

f:J 

TO BOCDpOH3119CTH &Ty 89pORTHOCTb ,MO>KHO, t5epa II Xlii'I9CTB9. f KOp8Bb yj)aBH9HHR, 

f .. 
y 

f w(f)df• a J w(f) df:, 
0 0 

.:. 

•' 

rae a pacnpeJleneHo paaHoMepHo sa OTpB3Xe (0,1 ). B '18CTHOCTII> npx 'w(f) 

l 
e·~ 1 

I;;., 

f-- L 1 fn a t • 

CpeJlHaa JlnHHa npot5era L 1 
onpeJlenaeTca H3 ycnoaaa i~: 

1 
r:; 

1 + 1 
Apacn. A.,, 

nocxonbxy >. pacn. « A ,., ~ To nocneJlHRM qneaoM MOlKHO npexeCSpe'li> • .llellcTBHTeni.-

so, Qocxonbl:y uAP •,60NCS , '1'0 A •333 eM, TarJla xax Jin11 PA -s,o§u..C 
tot ,., ' 

Apac~9,6 eM. TaxJIN o6p830N, >.peen, , no xpaAHell Mepe Ha nopsJlOK Naaee A ,_. 

1 - 1 ' 
L, A 1)8CD. 

L, • P,vo c ro • 
II vo 

BCDBJlCTBH~ CHNM8TpBB B3aHNOJl9JlCTBBJI DO. O'I'HOW8HHIO X Bp8W9HBBN 8 npOC'I'pAHCTB8 

~ - 2.a 
01 :1 

a 
2

- pacnpe~enexo paBRoNepso a (O, 1 ). 

9 
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2, KoopllHH8Tbi KOHU8 Tpexa npOTOH8 OT.aaqa B CHeTeMe KOOpllHH8T A e aaqanOM 

8 Toqxe 8 
e oeblO o•' Y', aanpa8neaaoA no 01. nnocxo¢T~o X' Y ' aaxnoaeaa ·Jt nnoexo-

eTH XY noll 83HMYT8JlbHbiM yrnOM cp 
Ot 

Torna 

x;-~ .. sin e., oosq,.,--f,.,sin e., cos <P2 • 

z;- !£,,em 8., sin "'" - - flP ·lin e, sin c/>2 • 
r; ~ !£1., oos e, . 

(~) 

2 
50(1+<) ] L,, •[ t - npa8eneao 8 

131
1 

IJ, B(ICG) /l P, V l. V 1·( SinO.,Sin ip,)2 
p D (eM) · 

L - pall1!8UHoHH8ll nnaaa 
(eM) pat5oqeA >KllllKOeTH, 

P. 
,fj - ____:z._.:... • 

.. " ;;: + ~~~ 

..t. • 2rra • 
't'2 ' 

a, paenpeneneao pa8liOMepao 8 ( 0,1 ) 

f - MHHHM8nbH8R llnHH8 Tp8K80 npH KOTOpOA elU8 803MO>KH8 HlleH'FHcpHK8UHR npoTOH8 
~ 6~ 

OTll8'lH npH 38ll8HHOA 8enaqaae -T .. 
Eena npoTOH oeTaHa8nHsaeTell 8 xaMepe, TO 8 xaqeeT8e 9TOA nniiHbi 

6epeTell ee npo6er, 

3, KoopllHH8Tbl KOHU8 orpexa npOTOH8 OTll8qH 8 .e.K.-Bo e HaqanoM 8 T, 1 H e Oe!IMH1 

napannenbHbiMII OC!IM X , Y, .Z, B~>Ipa>KaiOTCll enenyiOlUHM ot5paaoM: 

"' ,. 
~::-x; cos(X'; X') + r;-cos( X'~ Y')+Z; ws(X"; Z'), 

" " " 
Z~ • x; oos(Z")X') + r; cos(Z"1 Y') + z; cos( z", Z') 

Y:'-X',;cos(Y'~ Y')+ r;-cos(Y'~, Y') +Z',cos( Y~, Z'·)· 

Boenon~oayeMell cjlopMynaMH ccpepaqeexoA TpHroaoweTpiiH: 

cos a • .r;p_• b cos c, 
cos (}(",X') • cosSot cas ¢o11 

" oos(Y~;Y') •COS 8 01 ,. 
cos( z", z') -cos cp 

" 01 
oos(X'~Y'}•cx,.s(11'/2-~ J cos¢ -sin8 cos¢ , 

" 01 01 01 01 

cos(X';Z')-oos(lfli2+c/>
01

) • -·sin <P 01 • 

cos ( z, 7 X,) ~ cos (') oOS ( tr/2 - cp ) - cos e sin cp • ot ot or ot 

" co·s(Z",Y')= co·s(r>. 12-8 )oos(tr/2-cp J•sin8 sin cp • ' or' o · 01 ot 
CDS( f'~.~.X') • OOS(tr,/2+@) ) • -sin F) o 

"' 01 01 
cOOS ( y", .Z') = 0 • 

10 

!} 

,,: 

:..J 

P'' .-, 

0Txyna 

o<J,,,,,I\,,i)j,..l,.,.l\(, ... II ( ,1~111111111111 II I LUI IJ II ~I II ·!~. ,1 1c l 

!".,. 

"J' lj" 

'1.* 

Pae. 2, 

.,. 
x;:- x; ,cos 8oiCD'8 f~ot+ y~ lin eo, cos cp .. - z~ sin tPoz 

Z" 
p 

.1', cos8 
01 

sin q, 
01 

+ r: ·lin Fl 
01 

·sin q, 
01 

+ Z ; cos cp 
01

, 

y;• • - x; ·sin 8 01 + Y; oos 8 01• 

4, 8 o,e,Jt. KOOpllBH8T&I KOIIU8 Tp8K8 npoTOH8 Bblp8>K810Tell cpopMyn8MH 

X,•X 1 -t:X';•X 0 + (f 0 jsinfJ 0 fDs cp 0 ,+ x';)8, 

z.,- z,+ z;• 

Y.,- y I + y" 
p 

11 

,e'• 
.:..-~ ~ 

(3} 

(4) 

' 

"'·' ..... ·~ijJ 



5, Koop.a:aHaTt.I aepwRHt.I aanxa B c.x. A: 

~· • f ein.e ars ¢ 
2 12 2 2 

z• ·f sin 8 ein¢ 
2 12 2 2 

Y' 
2 

f ooa 8 
12 2 

f 12·-L 2
tn Cl. , 

O<a
4

<1 0 

6. B c,x. B: 

L .2u_ 
2 . 

llv 
c r • 

0 

I'~) I ll~;.',~~~~~~~.~~~.'~l~,~}~J~~ 

X" .. X' ooa 8 Q7a "' + y, llin 8' ' CDS ¢ - ... ·Ilia ¢ , 
2 I 01 OJ 2 OJ OJ 2 OJ 

z: • X~ c:oa 8 111 11in ¢
01 

+ Y~ sin 8 
01

11in.p 
01 

+ Z ~ c:oa¢ 
1111 

y'l' • - X' sin 8 + Y' c:oa 8 
2 !I 01, !I 01 

'R" •v X2"'
2 + z;' 11 

· 7. B o.c.x.l 

X•X+X" 
!1 I 2 

... z - z + z'~ , 
!I I 2 

y!l .. y ,+ y•; .• 

,,5) 

(j 

(~) 

(7) 

8, Hanpa&neHRe RMDYDbCA pACDAQHOI 'IACTRUbl a· CRCT8Me BOKOR, HanpaBRM B 

C,DOXOH Jl" B.IXOIIb 1-2, npe.!XDOIJOlKHM1 'ITO UpoQyJtTbl pacna.a;a V 0 -'IACTHUbl B C,UOXOR 

pacnpe.a:eneHbl R30Tp0UHO. 0603HA'IHM XOCHHYC DODRpHOro yrna Bb1D8Ta IIOnOlKHTenbHOI 

'18CTHilbl B 9TOI C,X: 11epe3 ~ + 1 a aaH,MyTen&Hl.rl yron MelK.a;y nnocxocTbiO pacna.a:~, 
npoxo.a:Rillel 'lepea 1-2 a HanpaaneHae ny11xa 11 TO'IK&x I HnR 2 'lepea ¢+. Tor.a:a 

A+ • -1+ 2a~ 

¢+•2wa
4 

{ 0 <a 
1
< t}; 

(o <a.< 
4 ~-

(8) 

12 

., ' 

\ 

\' 

, 9, EcnR ,SHeprRH· H HMDYIIbC nonOlKHTenbHOI 'lllCTHilbl pacna.a;a B C,DOXOII' ya 

It H p * 1 ~ XOMUOH8HTt.l HMDynbC& B 9TOI CHCTeMe HMeiOT BHQ: 

.'' 
. ----,-

e+~ P*'l/1--\ oos¢+ 

(9) 
'+ - p* "1- >.,\ sin"'+ , 

'1!•p•A+. 

10. B c.,K. C c OY no 1-2 R c; H&'lanoM a 2 

' . 
-r.+·y.,++ r ~: 

~-
II vo ' 

~ 
' 

y E vo• vP;+ ~~~ 
2 !I 

r.-
( 10) 

My 
0 

·.1• •v P•ll+ Mg 
+ + 

11. 8 .C,K. D C H&'l&nOM B 2 H C OCIIMH, nap&n.11811bRbiMH OCJIM, O,C,Jt, 1. B TO'IHOCTR1 

K&~ B nyHKTe 3, nony'IRM lltOMDOReHTW HMDynbC& pacnaQHOI 'lllCTRD;bl B O,c,JL.: 

12·. B c.x. D 

p 
J[+ 

Y" 
•--L. 

fu 
x-; " ~~ _ z•; 
- '•++ --- 11+ --
•R" fu 'R" 

'II' 
'+ 

p.+ 
Y'; 
fu 

z" z" -.-:,. e + __ ,_, + ~; '+ ( 11) 
'R" f12 

p 
"+ 

R" 

fu 
e+ + 

P+•vP 2 +P
2

+ P
2 

%+ "+ z+ 

]( .. + • 
Pz+ 

z.+ 
r:.41' 

p+ 

-~ 
p+ 

• PF+ 

p+ 

f2+. 

f2+ 

f2+ 

,41'~ 

2 

fu 
'I+ • 

L • 2+ 

f3+ .. 

13 

·R41'' 

50( 1 +.) J. 

fj + B(II.OJ 

p+ 

Af.. ;rr::- .j 1-(J!flt) '2 
p+ (eM) ~ 

(12) 

v P+7 + M~ 

, 

,·.,I, 

.:,, 

" 

1 

:!" 
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f z+ ·- MHHHM!lJibHilH .llllHHil Tpexa nonOlKHT9ilbHOA' 'i8CTHUh1
0 

DpH KOTOpoA 9!lle B03M0lKH8, 

ee H.ll9HTH4JHK8UHH npH 38.ll8HHOA TO'iHOCTH H3M9p9HHH H~mynbCa, 1\·CJ' 

13. B o.c.x. : 

X" . ,, X .. X + • X + ( f an 8 <»a \6 + X"+ X~) ~ + 2 + 0 01 . 01 01 2 , 

Y a y + y" + 2 + (13) 

Z a z + Z" + 2 + 

Pac'ieT DOBTOP.H9TCH C 4JopMyn no ( 13) .llllH TOrO lKe Ha6opa C 38M8HOA BCIO.lly ~+I 'I!• '+ 
Ha -e+' -'1~ , _,+ H HH.ll8KC8 (+) Hll (-) .llllH 0TpHU8T91lbHOA 'i8CTHUh!, P8C'i9T .npo

BO.llHTCH npH lJ "'1. H lJ a.-1 .llllH O.llHOrO H Toro lK8 H860pa a I , 3Ta onepanHH ripH

BO.llHT K OTplllKeHHIO B nnocKOCTH, npoxo.z:tH!lleA 'iepe3 aanpaaneHHe ny"'xa, Koop.z:tHHSThl 

aepll.IHH 3B83.ll pacnonaraJOTCH a o6'beMe4 a&~pe3aeMoM ny"'KOM nepaH"'HhiX "'SCTHII a npona-

He B T8K H83bJB89MOA 8KTHBHOA 30H9 

...... 
38.ll810TCH: 

Z 0 • a + 6 a 7 

Y0 af(a 8 -~i) 

Z 0 ."' c + d a • 

(O<a 1 <1} 
I 

( 0 < a < 1) 
8 

' 
(O'<ag < 1) 

1. KoHCTilHThl, oomae .z:tnH acex cooh!THI - p83Mephl KaMeph! 

D .. !.18, 

H • !4, 

f- 55. 

2. KoacTilRThl .z:taaaoro cooh!THH 

Q)•a 8 , oos 8 ' <»a e 2 , . 01 p Pv,Mv, P*,Pv ,/11+ ,M_,P 
I 2 P 

oepyTCH 'R3 

Xo.g pac"'e'J'a 

1. Pac"'e'l' ae.z:te'l'cH no .PopMynaM (I)- ( 14) .z:tns li • 1 H 

14 

, !J.P,., !J.P+ 
p+ 

nep¢oxap'J', 

li- - 1 • 

(14) 

!J.p_ ·--p_ 

E= ... -:---·.-· :;;_·~~-~z··--~--·: ........ =::::::r....::.:::::-...,..,..~···~::::.::-::.-;_-:-.::z:::·:l'· :tii:r:!::ial;;i;:.·;&~m·t· Jll·::~•.:;:s·----·--------

2. ,llnll y"'9'1'8 O'l'p8lKeHHA OTHOCH'1'91lbHO nnoCKOC'I'H 1 B KOTOpOA n·elKH'I' B9KTOjl 0,1, 

nocne OKOH'l8HHll BCero p8C'l9'1'8 HYlKHO npOB8CTH ero CHOB8 C .ll8HHh!M H8oOpOM a 1 , H8'iHH8ll 

C (2), HO BM8CTO ¢ 2 npelKHero, BB8C'J'H HOB09 3H8'19HH9 

¢2 aoaoe fT ¢
2 

npe>KHee 

HDH 
¢ 2 HOB08 

2rr ¢ 2 npe>KHee, 

B nepaoM cny"'ae oTpa)l(eHae npoHCXO.llH'I' a nnocxocTH, npoxo.z:tHIUeA "'epe3 01, Hop-

M81lbHO ' X' o'z' 0 ~ BO B'I'OpOM - HOpM&nbHO , 

a. EcnH XOTSI Ohl O.llHO H3 'IHCen 

X,. , X+, X-- MeHbiUe aynH ana 6onbiUe D 

f,., f+
1
f_- M9Hblll9 -f,/2 HDH 60ilblll8 f/2 

ZP 1 Z+ 1 Z _- M9Hblll9 Hynll HDH 001lblll9 

1'0, B CYMM8TOp 38Ch!ll89TCSI 0, 

4. Ecna )1(9 o.z:taoapeMeHHO 

!l t 

O<X,.,X+' X < D ' 

-f/2 < Y
11 

y + • y < t/2 • 

0 < z ,. z +' z < !I 

1'0 B cyMM8TOp 38Ch!ll89TCSI 9.llHHHJl8, 

5. Pac"'eT noaTOplleTCII c HOBh!M aa6opoM cny"'aAHhiX "'Hcen 

100 N pa3, 

a H 'l' • .z:t • .t'"&cero 

6, Ha n9'i8Tb BhiBO.llHTCII CO.ll9p)I(HM09 CYMM8'I'Opa no CO'I'HSIM H Cp9.llH99 K~ll.z:tpa-

'I'H"'H09 OTKDOH9HH8 0'1' Cpe.z:tHero 

N 

n ~ n1 

N '""' 

r.z:te n 
1 

- "'HCI!I!l, HaxonneHHoe a cyMMSTope 311 

N 
2 1 :£ 

n .. -N-· 1•1 

2 
nl 

-y10 COTHIO UHKJIOB: 

:j 1 I D • -;:r:::1 
-2 
n - (n-) 2 l 

3aMeTHM, "'TO no H31lO)I(8HHh!M 4JopMyllllM MO)I(HO Bhi"'HCilH'I'b reOM9TpH'l8CXYIO s4J

~ -
4JeKTHBHOCTb perHCTplliiHH pacnll.llOB - - rHnepOHOB 1 8CilH onyCTHTb 0Tp8)1(8HH9 B 

nnOCXOC'J'H, npOXO.llllll.l81 "18p83 H8Dp8Bn8HH9 HMDYilbC8 yo -'1{8CTHUhl .llO p8CC811HHH, 
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'\I 1,1 I ll,l~l)ll~l:II.IIIIJI~I,III ¥, ~""""'". 1111,1 11
,1 !' ~~-~-M.fj~W y' '·~• j '&"f.,IJJ;f j'!i 

n. reoM9TpH'I9Cit811 llcpcpeKTHaHOCTb p9I"HCTp8UHH nap&! 

a&III9T810UIHX 1!3 n -nyqea,oll 3ae3.aol 

Co6&~Tae 3a.aaeTcs: 

1. YIMnynbCSMH Pv • Pv 'PP .;.1,2, ••• ,n. _ z 2 I _ 

2. YrnaMH A z , cf> z• f.. 2 f 2 • 1'>. cf> p • 
Pf I 

3. MaccaMH ace '18CTHII H cxeMSMII pacna.aa V 0 -qacTHU. 

4. To'IHOCTHMH H3MepeHHSI HMnynbCoa acex 3aps>KeHHbiX 'II!ICTHu. 

nepaaa V0 - '18CTJIU8 

V
0 

-qac'l'au, 

Ci 

~ 
r;1 

1. 8 c.K. c HS'IMOM a 0 ( Xo, Y0 , ZJR OCSIMH, napannenbH&IMH X, Y ,zpac. 3): 

x, f 01 ·an ElI PJ'B </> 1 

z, f 01 ain 8, ·.sin ¢1 

yl - fOl ODS At 

fo1 ~- L 1fn a 1 

L, • ~
Mv1 

C 'ot 

¢ 1 • 2 "a 2 + ¢ 1 

R, - v x~·-.;--.z-2; 

(O<a 1 < 1)' 

(O<a 2 <1) 

¢ 1 - HaqanbHbiA 83HMYT811bHblll yron ~ '18CTHU&l. 

f l nz 
"'•arcSin 12 
"' V t, + n, 

arc Co·s 

yl~ + n1
2 

f1 - H8'18nbH09 (H3M9p9HH09 3H8'19HHe) HanpaanHIOU19I"O ltOCHHyca aeJtTOpa HMilYIIbC8 f 0 

pO - '18CTHUbl C OX • 

liz - Ha'!anbsoe (H3Mepessoe) 3Ha'f&HHe sanpaanHJOUiero xocasyca aexTopa HMnyn·bCa 

pO - '18CTHilbl C OZ 

16 
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z~ 

x.l· J/ 
~i,. 
~ .. ~~ 

I , 

!I 
Pac. 3. 

2. 8 CHCT8M8 DOXOII VO - 'laCTHuw .an11 nonoxuiTenbHoll 'IBCTHilbl pacna.aa HMeeu: 

A+l•-l+:la 1 I 0 < a,< 1 ) •. 

.P+1 • ,2 rr a 4 
( 0 < a

4
<l), 

~+ "'"z* yl-A
2
+ CO's ¢+1 

'+ • P• V 1-A!.-
1 

llin tP+ 1 I 

.·~··. 

'1:1 • P• 41 . I 

3. 8 na!SopaTopsoA c.x. 

'I •yl?*+I'.I• 
+I I +I l +I 

Elv 
y 

UIV C' 

E1v•v Pfv+Jilv 

Prv r. - -~-
1 !J,y J 

·~- v~+•"~ I I +t 
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4, B C,K, D: 

Y1 X t,t ·X 1 ~, p:te+t~ To, n-·+l + --"F.,+,- R +t J 01 J 

p = Y, ~ e + z, + ---..!.!. , 
z+z T R +t -r 1/+z R +z 

01 l 0 l l 
,., 
u 

R y 
p c- l ~ + I 7) 

Y+t ~ +t f';, +z 

5. B C.K.D: 

P =yP 2 +P 2 +P 2 
+1 x+t Y+t z+z 

X'=~ f • 
+I p +t 

+J 

Y' Py+z f 
+tc -P.-- +z 

+J 

z·-~ f 
+t P+z +z 

6. B O,C,K,: 

X+z= X0 +(X 1 + X~1 ) 8 X 0 - a+ ba 5 { 0 <as< 1) . 

y+z • yo + Y z + Y~,; Y0 •f(a 6 -~U {o < a 6 < 4·. 
z+, = z 0 + z, + z~,; Z

0
=c+da

7 (o < a 7 < 1) • 

7 • .llna 0TpHil8T9nbHOll "18CTHilbl, p8Cil8.ll8 B9Cb p8C"'9T0 H8"1HH8SI C cpopMyn n.2,nos-

TOpS19TCSI llpH npe:M<HHX 3H8"19HHSIX a 1 C 38M9HOll 3H8KOB e +' ·, 7) +, ( + H8 llpOTHBOilO-

nomHbl9 H nonomHTenbHbiX HH.ll9KCOB - 118 OTpRil8Tenbllbl8, 

BTopaa 
yo 

- "18CTRil8 

Pac!leT .llna BTOpoll yo -qacTRilbl noBTopaeTca nenaxoM no cpopMynaM BtiWenpaae

.ll9HHoll CX8Mbl C Y"'8TOM cpHKCHpOBBHHOI"O 3H8"18HHSI yrna M8m.lly HMnynbC8MR ·yo -qac

TRil, 3To CBO.llHTCSI K TOMy, liTO B BblpameHHR 83HMyTanbHOI"O yrna 
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•1 
0 

·,! ·~;.r·. :.'1' -~:·;·-·,.,,,~--. ;.'"':, ~-~~#,~>. 1 .\· . ~~~ot.'"V'.~- ,, ·,· 

• '{-' :.· r ~' 

··),• .) .. :·~ 
~ 

¢2 • 2rra + ¢ ' 2 2 

¢ •arcSin ~ a..: coa 
e . - __::__i_ 

2 V n2+ fa 
..; "' + ra 2 2 a 2 

a - .llOn:lKHO llpRHRM8Tb Te me 3K8"18HRSI, 'ITO H .llnSI nepBOll yo - "'BCTRilbl, 
2 

npemHHMU ,ll0.1>KHbl OCT81!l8TbCSI Taxme H860pb1 "'HCen a , a , 
0 • 6 

a 
7

, 'ITO COOTB8T-

CTByeT Bbin9TY 068HX ' V - "'BCTHil H3 O.llKOll H TOll me 3B93.llbl, 

3epameHHble "'BCTHUbl 3883.llbl 

1. Koop.llRH8Tbl KOKilOB Tp9KOB "'BCTHil 3B93.llbl 8 CHCT8M9 XOOP.llRHBT C HB"'MOM 8 

0 (X 
0 

1 l' 0 
1 Z0

) R C OCIIMB 0 napannenbHbiMII X, Y, Z, BblpelKSJOTCII cpopMynawa: 

X' 
,.I 

z• 
PI 

f Sin 8,. Coa </J,., 
PI I I 

f Sin 8 ,. sin ¢ ,., 
1'1 I I 

1'~1 • f,.,CD• 8,. 1 

¢ - 2• a+ ¢ ,. i 2 ,. 

¢ - .-c Sin 
,.I 

n,.l 

~+P ,., ,., 

0 <a
2
< 1), 

- arc coa 
ffp, 

..; 1124- f ~I ,., 
r 

,. 

f,., a PI- B81lpBBniiiOWR9 XOCRHyCbl i- 1"0 Tpexa C OCSIMH ox H OY COOTB9TCTB9HHOI 

L • l .. , S1(1+d ]
2 

fl B .ll.RJ yr;;: y l-( SinfJ Sin¢ ) 
2 

llf (JCO) p (eM) PI P1 ,, 

fl,.l -
P,.l 

I 2 -2 

PI\ + II,., 

f,.
1 
-. MRHRMMbH811 .llnRHB Tp9K81 llpR XOTOpOI B03MblKH8 H.ll9KTRcpHX811R,II 3H8Kil 38pll.ll8 

npa ~B.QQBOM fl ~ f p pI 1 
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~~t '\t~:~·':'"~!~~~.i~f~~;:~r:?:::~c·· ·, .··· 

<' 

\<l 

" 

~,)· 

"'"•· ,·!, 

~ .:: .; 

a • 

·t~' 

: 2. S ,o,c.x. xoop.aKBBTbl xoaao'' 'l'pe,xo8 aaea.abl. 

x,.. • X0 + X'p
1
8 X0 • a + b a 4 ( 0 .< a1 I< l L 

fpl• fo+ 1'{.·1 1'11 • t ( a1 - % ) (o < Cll < 1) ·. 
·r.· 

.Z P • Zo. + .Z'p
1 -' 0 -~ .c + d a , (o <,a,< lP· 

a , ·a 7npall8JOT(:SI Te :lKe aaa'lealis,, 'ITO H .ansr oCSellx V" -'lcBCTH~. .. . 

Xo.a pac'leTa 

'· 

' flo, 
g 

{ 

··_..,_..,.... 

<~ 

·, I , ' , . • . '• 

I. Pac'leT ·8loiROnHII8Tcll no BblWenpaae.aeBHlolll( cPOPMfii8M Allll' ·i -···\· ·. 3 .•-t. 
Rpll OllRRX R 'NIX -e JI860p8X a I , 

Ecna xoTa csw o.aao a;a_ 'IKcen x,, • .&~-.,, x~,. x..,, x:, oTpJiua:ren~o~~o •na~~onwu&'·-C11 · 
r

11
, Itt• Y.;o J!+l* Y., , roceawu.e ,.;, :~2 an~ 1Son1owe £;2; z~,. .Z.,1, Z ., Z+• 1.,, 

oTP•naT8lllollo 8mi , 1Son1owe II : To, 8 cyMMaTop aacr.~~~aeTc:a a om;, 

....... 

E'en~ )I(&· o.aito8peMeRHo. 

O .. < .1,. 1 .~,x.,,x+.r~·,< :o, 

o.\12 < r,1 , :r+,' r .,·, :r +.2 .• :r .,· < . t;2 , 

o < .z :.. , z .,. z. •. , , z+a, z .2 < II , 
I 

TO 8 CfMM8TOp 38Clolll8~11 BllBBB!l8, 

JlMbHBiwBI XOll ~'leTa R 8blll8'18, Ra D8'18Tlo C088pw8HBO .&RMOs;'H'IBlol TaXOBI!o!Jol 

• · nepaol aa.aa'le .• \. 

t 

tf8CTHhiM Cllf'I8BM pa()CMOTp&HROI . a&.aa'IR liBIIIIB,r<lll p4C'IB1' ~BXTHiiBOCTR ~C·pa· .. 
. . 

nax 'o.aa"OI V" -'lacnnw, o1Speao8aawelca 8 ·11 -nf'leaol uea.ae. ,·:, 

A8TOplol Bldp8:lK8JOT DpR3HaTellbROCTb C.H.ColtOIIOBf H r.f\,,'Ococso8y ;a D01183Bbl8 

OIScy:lKllBBRR. 

n R Tepa T l p.a 
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