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Pae5oTa -13b1IlOJIHeHa 13 Jiae5opaTopmi 13bltn'ICJI~Te JI~HOH Texmum 

lil 813TOM8Tlil38glllil OC5~eAHHeHHOro li!HCTli!TYT8 HAepHb!X llCCJieAOB8HlilH. 

HayqHutt pyxoBOAnTeJID: 
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0WllUll8JIDHble OililOHeHTH: 

AOKTOp ¢ll3llKO-M8TeMaTnqecxnx H8YK H.rr. KJiennKOB 

K8H,llllA8T ¢ll3HKO-M8TeMaTnqecxnx H8YK M.H.CllJillH 

BeAy~ee HayqHo-nccJieAOBaTeJIDCKoe yqpeJ1t,11eHne: 

MHCTlilTYT Wll3HKH 13b1COKHX aHeprnn (r. CepnyxoB) 

ABTOpewepaT p830CJI8H n II OKTHC5pH I97I ro,11a . 

8a~li!T8 ,llllCCepTagnn COCTOHTCH II 
II I97I ro.n;a . 

HB 38C8A8Hllll YqeHoro C0138T8 Jiae5opaTopnn BblqHCJillT8JibHOH T8XHHKll 

ll 8BTOM8Tll38Ulilli 13 KOH!l>e peHu-aaJie JIT<l> owrn, 1:. l{ye5Ha, MOCKOBCKOl.l 

OCJJI8CTll. 
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11 - 6076 

r .A . EM eJlbIDleHK,O 

METO~ OTIPE~EnEHMH 

KMHEMAT.WIECKMX TIAPAMETPOB 

3APH)KEHHbIX 1IACTMU 

B TIY3hlPbKOBhJX KAMEP AX 

CneD,HaJibHOCTb 01 008 - BbllfflCJIHTeJibHruI M8T8M8THK8 

A BTOpe4>epaT ,llHCcepTa!\HH Ha COHCKaHHe y'leHoll CTeneHH 

KaH,llH,llaTa cl>H3HKO·M aTeMaTH'l0CKHX HayK 

(IluccepTaUUSI HanucaHa Ha pyCCKOM Sl3hIKe) 



Ilysupl>KOBaH KaMepa (Ill{) HBJI.fl8TCH O.Imll:M HS HaH60Jiee s<JqleR

THBHHX ,u;eTeRTOpoB·qacTHU B 8KCil8J>HM8HT8X no (f,KSHKe BHCORHX 

8H8PI'HH, qTQ B 9HaqHT8Jil,HOH Mepe o6ycJIOBJI8HO 60JII,WHMH pasMepa

MH .u;eT8RTHpymtero o6~eMa Ill{, a Tane BHCOKOH TOqHOCTl>ID BOCCT8-

HOBJI8HKH'TpeKOB qacTHU. 

Ilporpecc B T8XHKII8CRHX cpe,u;CTB8X npoBe,u;eHH.H 8KcnepHM8HTa 

T8CHO CBH3aH C pas~HTH8M MeTO,nHRH o6pa60TRH 8KCnep.meHT8Jil>HOI'O 

MaTepHaJia, 6a3HPYDit8HCH Ha ~CilOJI1,30BaHKH COBpeM8HHHX 8JI8KTp0H

Hll.JC BuqzCJIHT8Jil,HHX MwmnI (aBM) • QOB8IJ!Il8HCTBOBaHHe M8TO,Il;OB o6pa-: 

60TRH 'A3-eT B03MOEHOCTI, IlOBHCHTl> ~QqHOCTI, OROHqaTeJil,HllX pesyJil>

TaTOB KHTepnpeTamm H Il03BOJI.H8T H3BJI8RaTl> 60JII,mee RQJIHqecTBO 

KHcpop,mwm H3 8KCil8J>HM8HTaJII,HOI'O MaTepzaJia, 'ITO B KOH8'1IHOM liTO

·re IlpzBO;Il,HT R CHHlK8HHID CTOHMOCTH8KCD8PHM8HT8 B ueJIOM. 

Ilpouecc o6pa60TRH qrwll,MOBO~ HHg;OIJl,tawm, no~eHHOll c Ill, 

KaK npaBHJIO, pa3,n9JIH8TCH Ha TPH CT a,IJJIH : 

J a) npo~MOTp H H3MepeHHe; 

6) reOM8TpHll8CRHil H KHH8M8Tffq8CRHH aH8JIH3 Kro.t.u;oro coc5HTIDI; 

B) CT8THCTHqecRHil aHaJIH3 COBORYDHOCTH coc5mH». 

Ilpe,u;CTaBJieHHe O npo6JieMax, B03HHKaicxnHX Ha; l<8Jlt;JJ.OM ns 8TlLX 

8T8IlOB oc5pa60TRH, a T8RlK8 0 HeROTOplDC cnococ5ax me pememrn MQ'i{

HO no~wr1,, HanpHM.ep, .JI-3/. 
' B npouecce pasBHTHJl CHCT8M!,J o6pac50TRH g':WII,!1.0BOti nttqop,1ru.um 

. ..,. . - . 

. B 0J1HM 61,JJIO C_D31JJ,8~0 H8<?RO.JII,RO reoMeTp~eCJ{llX TIJ)(1I'J)8MM ,Il)lH 06-

paCOTRH ;JJ.8HHHX C pa3JIH'lHJ;D{ nysHpbl<OBUX l<8Mep, Hanpw~ep,/4-lD/. 

l13B~CT~~. TaJ<~< reoMe~p~eCRll8 DJ)OrpaMMbl, Hanpm,1~p, /Il-l 5/, C03-

,namt1,1e B ,npy:rmc <f;H3!1'18CliliX U8HTf-8X • 
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'fmme rasHuuopa3Hr. cymecTBYllll!lIX B HaCTOJIII{ee BpeM.II Mo,n:e;rett 

TpeKOB 11 CB.II3aHHHX C HHMH aJirOpHTMOB OCHOBaHO Ha pa3JIHlI.lm 
. .. 

ROMc5iniamrn ciirnaJioB, ytmTHBaeMHX · ion HJIH vHHoi-i Mo,n:eJu,10, a TaIDKe 

Ha BH.I(eiieH.im: ,I(OMl1HHpyJOIItID( CHI'H8JIOB H ournc5crn (cnococ5 'napaMeTpH

sa'rum). ·3Ha1111;eJihHOe MecTo B ·nocTpoeH.im: Mo,n:e;refi OTBO,n:H:TC.II BH

c5opy COOTB8TCTBYIOOlBI'O reoMeTpH'lBCKOro ripocTpaHCTDa, B KOTOpoM 

ocymecTBJI.1IeTC.1I HHTepnpeTalij!.II. 

HecMoTpH tta yKasaiI11oe. MHorooc5pa311e Mo,Iie;refi, c5oJII,wm1 HHTepec 

npe,n;CT8BJIJieT paapac50TRa H_eKC>TOporo MaTeMaTH'lBCKOI'O no,tixo,n:a K 

IlOCTIJOBHIDO MO,n:e.JIH TpeKa, Ylll1THBariJte:ii · no B03MOJKHOCTl1 MaKCl1:,_ 

MaJII,HOe 1<omecTBO CHrHMOB. 3To· nosiromrnT . COilOCT8Bl1Tl, 

p83JIWIHHe MO,D;eJI11, HeKOTOpue 113 ROTOphlX c5WIH Blldpattll 11HTYHTl1BHO, 

11 Ha ·a TOH OCHOBe Bllc5paTi, HaHc50Jiee y,n:81IHUH Bap11aHT. 

B ,n:H:ccepTar~rn. 11CXO,I(II 113 npe,1J.[10JIOJ!t8HIHi O CYil!8CTBOB8HHl1 pe-
v• • ~ 

wemrn paccMaTpHBaeMOH oc5paTHOil 38,I(all11 11 "rJia,D]{OCTl111 TpeKa, no-

CTpoeHa o6o6qeHHM Mo,n;eJI1,, KOTOpa.!I no3BOJIJieT o.n:ttoBpeMeHHo y1IH

THBaT1, ypaBHeH11e ,ll;Bl1l!teHH.II tiaCTHD;l:l B HeO,n:HOpD,I(HOM MaI'HHTHOM no

Jie, 110Hl138lij!OHHlle IlOTe:pH, MHOroRpaTHOe KYJIOHOBCKOe pacce.lIHHe, 

:11aMep11TeJII,HI1e om116K11, pacce.1IH11$1 Ha c50JII,Wl1e yrJill. ( 11 H3JIOMH"). B 

pa6oTe TaRllte no.irytieHH acrcJ;eKTHBHHe a;rrop11TMH ,u,,m ouemrn: napaMe

TpoB ·MO,IJ;e.JIH no 113B8CTHOH C./JY'lailHOil BH6oPKe KOOP.IUiF!aT TOtieK Ha 

TpeI<e. 

,Il,HccePT8Wi.lI COCTOHT 113 BBe.n;eHH.II, ll8THpeX rJiaB 11 38KJII01l8HH.II. 

.B nepBOH rJiaBe. paCCMOTpeHH BOilIJOCll IlOCTpoeHIDI oc5o6meHHOH 

MO).\eJrn: TpeI<OB 38.Pfll':eHHHX· ll8CT11U TIDKeJiee 3Jl8I<TpoHa. 

B. § I nepooa rJI&Bll npnBOJJWrcH :nocTaHOBKa Henpep:irnnoH reo~ 
MeTpuqecKOH. 33;i:aqn, T~e. ommamie '"~HCTOI'O''' npouecca ,I(BIDKemm 

4 

3al)flllt8HHOH tiaCT11Ull B TOJN03JIII{8li cpe.n:e, noMe~eHHOH B neo.n:ttopo.n:

HOe MarHHTHOe IlOJie. PemeHHe 3TOH 3a,n:aq11 (cM. § 2 r;r. lll) 6e3 

YlJeTa CTOXaCTITTeCKIDC ¢aKTOP?B Il03BOJI.!IeT IlOJIY'lnTl, ,n;eTepAHHHpD

BaHHYJO KOMilOHeHTY MO,D;e.JIH KaK qiyHI<Wi!O HCKOMHX KHHeM8THllBCKIDC 

napaMeTpoB. 

IlyCTI, sa.u,aHO ceMeHCTBO Cl1CTeM 06llKHOBeHHIDC .n;wI:¢epeHUUaJil,HUX: 

ypaBHeHHil B KaHOHHtieCKOH ~OJ:Me 

d,.1. f d 'l. 0'1()) 
a'f,:, = (5, 7.,75 ] N J (I) 

r.n:e S - He3aBl1CliMaH nepeMeHHaH (wnrna npocTpaHCTBeHHOi-i . .uy:rn 
TpaeKTOpmt tiaCTHUH); 1. (s) ={ X < 5), Y (!',) J Z Cs>} - 11CKOMaH 

BeRTOp-qJyHKlij!.II 3 H3MepeHHH ( 7. t: R3 - o6wmoe TpexMepHoe npo

CTpaHCTBO); ~J J tft;,, -COOTBeTCTBeHHO nepBaH H BTOpaH 

. ~ 0M {0 00 f1'11 0u;J 0'01 IlIJOH3BO,I]JIHe OT 3TOH IJJYHKWiH IlO 5 ; # = , ~ 3 ••• m -
. J I I J 

( /( -. BeKTOp) KHHeMaTFJ:lleCRHX napaMeTpoB m 113MepeHHH; 

J(5, 1}hl, ,0'"1
) =={f Pt l_, ~ ,0°\ tls, z,4h ,0'~ttf$, 1/M,8'1}-

- H3BeCTHaH ,I(OCTaTOllHO rJia,IJ.KaH B8KTOp-qlYHKUUH 3 H3MepeHHH OT 

6 + m + I apryMeHTOB 

{ dx dY d1 0.«J 0.',:10"'' J:1(/(J} 5, X, Y, l 
1 
~ , cl?, , -as J I J ;i , '.J , • • • 1 Vm . . ,_, 

IlyCTb TaKllte sa.u,aHO -B3aHMHO O)ijl03Hatmoe OT0"6pa11temrn 1'., ::= W ('l.) 

npocTpaHCTBa {~Jt::R3 caMoro B ce6JI, npHlleM npe.u;noJiaraeTCH, -~ . 

'ITO BeKTOp-qlYHKWiH W 11 W ,n:ocTaTO'lHO rJI8,Il,KHe • IlyCTI, 

7,(S} - HeKOTOpoe pemeime onpe,n:eJieHHOM CHCTeMU ypaBHeHHi1113 

ceMeiiOTBa (I) H 38,n:aHH 3H8ll8Hl1.II BeKTOp-<pyHKWUl W (7.,(S)) 

IlPH HeKOTOPHX 8H8'leHHHX 5 i , i = 0' It 2 t ••• , fl_ • IlyCTb H3-

MepeHH.!I Be)ij'TC.II'C a6cOJimHOH TO'lHOCTI,D H EMilYJII,CH ll8CTHU Ha

CTOJII,KO c50JII,WHe, 'ITO MHOI'OKpaTHHM KYJIOHOBCKliM paccemrneM MOlltHO 

npeHec5pe%. 
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Tor.n;a Tpe6yeTCH onpe.n;eJIHTL saaqeaHH napBMeTpoB 

e{/(1={ 01~ B.r.~ 0,~ ... ) e~X)J' IlPH KOTOpHX CHCTeMa (I) y,IJ;OBJI8TBOPfi

eTCH pemeHHeM 7.(5) , npoXO,IT,IIlltID,l qepes 8KCnepm.1eHT8JILHmt Ha-

6op ::; fiJ • - I 2 3· · - 1 2 3 fl '-;_ J - , , , " ~) , , ... ., . 

PemeHHe IlOCTaBJieHHOH sa.n;aqu .n;aeTCH B § 2 rRaBli lli. 

B § 2 nepBOH rR8Bli paccMOTpeHa M8T8M8Tffq8CKM IlOCTaHOBRa 

reoMeTpHtieCKOit sa.n;aqu c yqeTOM TOJII,KO HSMepHTeRLHHX omu6ox. 

IlPH 8TOM·cymecTB8HHyID pom, HrpaeT TO 06CTOHT8JII,CTBO, qTo omu6-

RH Ll-<jJ = i- (jJ - 7,.<J'/-'. CJ(l(}0Wn(JlJ 0,~gBJIHIDTCH rt'ftTnl{TTTXeit 
l (. L li>L,101 I ..,,,fJ.J,•··.1 '/11 '!'JD ..... 

HH,IJ;eKca rpynnli nepeMeHHHX ( J ) , HeKoppeRHpoBaHli BHYTPH K8llt,IJ;Oit 

rpynnli_ H BHYTPH KaJ!t,IJ;OH rpynnli pacnpe.n;eR8HH no HOp,18JIJ,HOMY sa

ROey. PemeHHe T8ROfi: sa.n;aqu npe,U,CT8BJIH8T CaMOCTOHT8JII,Hlilt HHTe

pec B CRYqae 60JII,llJHX HMIIyJII,COB qacTHU B iiySHPDROBHX RaMepax, 

a TaRllte npu o6pa60TRe HHqlC!lJJ,18mIH c 60JII,llJHX Mal'HHTHOHCKJ)OBHX 

cneKTpoMeTpoB H HCRJ)OBHX·KaMep, DOMemeHHHX B MarHHTHOe DORe. 

B nap~ax 3,4,5 nepooA rRaBH no.n;po6Ho/I6-IB/ o6CYJK.n;a.IDT

cg BODJ)OCH DOCTpOeHHJI MO,IJ;eJIH c yqeTOM KaR HSMel)HTeRLHHX omu6oK, 

TaR H MHOroKpaTHOro KYROHOBCKOro paccemma. YqeT 8THX qJaRTOpoB 

IlJ)OHSBO.n;HTCH B JJ:BYX B88J!MHO OPTOTOH8JILHHX MOCROCTi.ix. IlpH 

IlOCTpoeHHH o6o6meHHott MO,IJ;eJIH TpeKa HCilOJII,80B8JIOCL npe,U,CTSBReHHe 

0 MHOroKpaTHOM pacceHHHH KaR O c~afi:HOM MapROBCKOM npouecce. 

B xaqecTBe pacnpe.u;eReHHJI KOMilOH8HT OT,I(eRLHHX COCTaBJI.fIJOOtHX RYRO

HOBCKOro pacceHHHH npu ,n;BHlltewm qacTHUH B TOHK~M c~oe BemecTBB 

6HJIO HCilOJII,SOBaHO pacnpe,u;eReHHe ~p,1H. IlORYqeHH~ npu STOM 06-

o6meHHM Mo.u;em, TpeKOB THllteRHX: 88:PfillteHHHX qacTHU HMeeT BH,IJ; 
-½_ ll -'2, r . 

n (w /o, 2.) = (211) . 1:i::1 · e.x1f-f w · 1:.-~ w J, (2) 

6 

r.n;e 

I. = 
11"'Z.. ;l-: ,:r.2.. : .nL 

- - _, - - - -· - -- --

.LIL. iuL ! D - __ ..,_ ____ .,. ____ _ 

JJL. : 0 ;~ 
J 

(3) 

T
I 

T. T r -I 

w-x.--W =f1Y ·X·/J.Y +Ll ·F·/J +t. ·(J:. +X]-t 
r r T r 

-2/J.Y·R·/1 -2/!Y·J<·t +2/J.·R·t 
(4) 

8CTL KBBJij)aTffqHM qiop,1a; COOTB6TCTBYIOiqM MaTpHue IlORHHX KOBa-. 

PHamrtt L... 3.u;ecL BB8,IJ;8HH o6osHaqeHHJI 

J< =[L -r. -">-1·I.]-1. R ,)-,. £ · X 
II tZ J.f- J.I 1 J.t!-- .u , (5) 

. T 

F =:»_,L
1 

+ R · JC! R J a TaRllte oocnom,soBMHCL MaTpHuaMH 

2_ L_ ~ 8R8M8HTH KOTOpb!X: 1™8IDT BJ/J./I8/ 
// ) /J; ,JE- ' 

- I :t, e,._ X· (JX- -X-) i {.J. d·=12 3 ... n.. L __ 'S L d LI " J J/J J 

fl l" - 12 :. 'J X· (3 X· - X-) J. {. i i.-=- t 2 3 ... n... • J '-a'"' J J/l' 

' L 0/·10 j>L. 1.zLij ~ -ji =-;; J ' • • 

(Xj-~-,)(2Xi. -Xj-XJ-,) J L ~J 
4 

(6) 

v'.S J ' 
1.1.t.{O /i-J.l>O • 

i..r.Lij = .2 X;_ -xi-, , 1 ~ i=j ~ n. 

B (6) X - a6cmrcca KOOp,IJ;HHaTH TOqRH Ha TpeKe B BH6paHHOM 
:t, Mt,+ pL 

CHCTeMe KOOp,D;HHaT, @s ==- COILS! • ~ , r.ne 11 , P -
Macca u mmym,c 1.JacTHUH .coOTBeTCTB6HHo. B (4) Ll Y = Y - <. Y>

1 

r.u;e Y - B8KTOp c.nyqruiHHX H3MepeHHH HOOp,IJ;HHaT T01.J8R Ha Tpe-

He, < Y> - B6RTOp cpe.u;HIDC 8Ha1.J6HHH ,wIB y ; /j_ - C.JIY-
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I,! 

I· 

I 

J 

tiainrn:il BeRTOp YrJIOBHX OTKJIOHeHHfi sa C'l!eT MHOrORpaTHOro RYJIOHOB

CKOlO pacce.flHIDI; t; - BeKTOp CJIY'llaHHHX H3MepHTeJILHI1X OrnH60R 

npH H3Mepe_Hn.su 'l'O'l,rn H,;;o.1r-., .,vuu:oro TpeKa. 33L - MaTpHua ornH-

601< H3Mepemrn. B § 6 nepBOit rJiaB~ -pacCMOTpem/
1~/ BOilpoCH napa

MeTpU38I]JiH o6o6rqeHHOti MO,n:eJTII, B 'l!aCTHOCTH OTMetiaeTCR, 'l!TO DBe

.n:emrn ,n:::mo;nrn:TeJILHHX nt:paMeTpoB (BeRTOPH /J. H l ), Hmf,op.m

THBHO He o6ecnetieHHWC B par.max "KJiaccHtiecmnc" Mo,n:e;re~, npHBO,IJ,HT 

I, R03tt.o;1mocTil BH,n:eJieHH.fl 113 IlOJIHOro rnyMa fly = 11 y ,,,,,_ + /1 y UJ-"· 

naJGoJree Be!)OHTHhlX oueHOK ero OT,n:eJILHHX C?CTaBJI.fl!OlllHX H He npH

BO,IJ,HT K IlOTepe rrncfop,mrmH O c::>6CTBeHHO KHHeMaTHtieCRliX n apaMeT

pax. 3TO flBJI.fWTCH CJie,!l;CTBlieM MO,Il,M(fHKaI]JiH I<Jiaccli'JeCROH MO,UeJIH, 

CM3BH!lllM c DBe.n:eHHer-:. 1,taTpHm,1 ,2.L 
BTOpM rJiaBa_ ,Il,MCCePTmJ;m,r IlOCB.HllleHa BOnpocaM Mreeipmrnamm 

3a,n:atiu rem,1eTplillecR0Lf o6pa60TKH H noJIYtiemrro oueHOR napaMeTpoB 

MO~.'IH. 

B naparpaqe I BTOpoti rJiaBU IlOJIYtiena/201 CHCTeMa 0606'1\eHHillC. 

ypanneHH[ np&B,Il.OilO,UOdl!.fl IIPII YCJIOBUII, 'l!TO natIMLHOe npH6muKeHHe 

( 0 ~, ~ EJ - CJ6CTBeHHO RIIHeMaTIP:IeCROe npocTpaHCTBO) Il])H-

Ha.Ii,]Ie?.UIT ,Il.OBOJI.oHO MMOli ORpecTHOCTH HCROMOM rHTIOTe3H. 8Ta CHG-

TeMa HM.eeT BH,U 
---- (/(J r ~ 

Q ·!18 +{R·2]·L1 
T~ T 

+[X·2J-t =[X-2]-[ Y-M'] 

[R·2}· E1?1 
+ F . K -f ·[Y-X] R . t. R . 

,._, 
l xzJ- 11 Be~, + RT. l -f ,~L.-1 + J<]-t = -:X · f Y-X] <7

) 
)· 

r.r..e ,rcn~,.iih30B8Hl: 0603E8tICllllil JT.]I.fI M.aTpHII u (5) li (6) t a 
n r ,.., ,...., 
"JL = 2 . 7( ,:_ . :.:..uecb ,.:!.. I J{ - COOTB6TC'i'BE;HHO f1'.8'rpl'I-

.,r, .• n,1•"· JC(•C•'I B Bllpr,•,e<{JTTK TTJHT , y > 
A,.J,U •l .J '-"••• .J,_,. • ._ U •'- • .-!.l".l ,u,ll.Il "-,,. 

ti 

') 

i.j"' 
I' 
\ 

I 

I 
/, 

I 

I 

)'•7:·.·_ :J 

< 'f.e'''J) = 2.al'J · L1B(Jl.
1 

+ X ce(/{J 
(8) 

Jf onpe,n:eJUieT OCHOBHOH B:KJia,n: ·n I.. Y > , o6yc;rorureHHID1 HC-

RPHBJieHHeM TpaeRTOplili sa C'l!eT MaI'HHTHOro Il0.7lff H BlI'IHCJieHHllli 

npH 3Ha'l!eHIDDC napaMeTpoB B K-i HTeparmH. 

B § 2 BTOpoit rJiaB~ aaif,n:eHO y,n:o6aoe B aHaJIHTH'l!eCRHX BIIBJia,n:

Rax H 'l!UCJieHJlllX npoue;nypax npe,n:cTaBJieHHe MaTpHm/21/ • o6paTHOti 

R co6cTBeHHO 1,yJI0Honc15oi1 MaTpHue 11 L , B c;rytiae npoH3BOJII>Ho

ro pa36HeHlliI TpeRa. IlpH 3TOM HCilOJII>30BaHa TeopeMa, ,n:OR83aHHruI 

B /22/
0 

• 
Ilaparpa1H 3 H 4 BTOpoit rJiaBH IlOCB.HllleHH BOnpocaM llOJIY'llellllfI 

MaTpHm,I OlllH60R npH pacI!IHpeHHOM napaMeTpH3aI]JiH H perneHHID ypanHe-

HHH npaB,n:ono,n:o6H.fI. 

IloRasana sqxJJeKTHBHOCTL/231 IlOJIY'lleHHIDC oueHOR napaMeTpOB. 

PerneHHe ie(I(,' L1 H '[ npHo6peTaeT npocToit aHMHTHtiecmrlt 
J 

BU.I(, ecJIH B0CIIOJIL30BaTLC.fI DOJIYtieHHHM 1211 npe,n:cTaBJieHHeM ;rr,ruI 

,,"'L -I 
H /12.., • 

,...,. ,_, 

ACHMilTOTHtieCRM 3qxJJeKTHBHOCT.b oueHOR L1 H {_ Il03BOJI.f!...:. 
V 

eT HCDOJII,30BaTb HX B RatieCTBe KPHTepIIeB»rJia,n;KOCTH TpeKa, a TaR-

~e B CaMOCTO.fITeJILHHX ueJimc, Hanpm11ep, ;rr,ruI oueHRH TOtIHOCTH CRa

HHpDBaHIDI ,n:aHHOro TpeRa H ;rr,ruI H3YtICHH.fl pacce.fIHIDI tiaCTHU Ha Ma

JIHe yrJW (pacce.fIHHe 3JieMCHTapHHX ~aCTHU Ha .fI.n;paJC). 

ITocKOJibRY nOJIYtieHHHe ouemrn: BeKTOpoB Li' H l .fIBJIBJOTCH ,,...... 
B CYIJUiOCTH gJj'HRIJ;H.llMH (_)UeHOR DOJIHHX OTRJIOHemi:irt Li Y , TO 6JIOKII 

CJ!HTIIpoBaHruI 11 H3JIOMOB11 MOryT 6HTL BI<JIIDtieHH B JIID6yro :mcIJJIYaTHpye- . 

MYID B HaCTO.fI!Ilee BpeMH reoMeTpH'l!eceyro nporpaMMy. IlpH 3TOM TO'll-

9 
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HOCTl> no.ny,IaeMHX oueHOK .zi 11 "[ 6y'JI,eT sSBHceTl> OT . np:in.rnHHe-

MOH B }I,8HHOH KOHKpeTHOH nporpaMMe_MO}I.eJIH TpeKa. B nporpaM-

Max,. KOTOpHe HCDO.7II,8YJOT MaTIJH!zy [,,L ~ l I HM00TCSI IlpaKTH1I0-
,-, ,-., 

CRH BCSI Heo6xo,n;IDAM ,rr.JifI BH1lllCR0HWl oueHOK ,a H C HHqiop,,a-

n;wi:. 

B napa~e 5 BTOpoH rRaBH npHBe}I,eHH KIJHT0pBH o6aapylltelillll 

11 H8ROMOB11
1 

OOHOBaHHHe aa oc5mmc IlOROlK0Hl'IHX: Teop:rm MHOrDKpaTHOrD 

KYROHOBOKOrO paooeSIHHR H Ha yqeTe anpuopHOH HHqiOP,,aD;lfi'I O rRa}I.

ROOTH TpeKa, a T8Kllt0 a~eKTHBHWi no saTpaTaM M8111HHHHX peoypoOB 

onooo6 ~eTa HHqiOP,,aUlffl 06 11H8ROMax" npH onpe}I.eR0Hml KHHeM8TH

qeoKHX napaMeTpDB qaoTHU, TpeKH KOTOPHX HMeJOT 
11

H8ROM
11

• 

• 
rxaBa ill 'JI,KCOePTaIJJ,!H oo'JI,epxtHT pesyX!>TaTH no pemeHHIO Henpe-

pHBHOH reoMeTpll1!00KOH sa}I,8.~. 

B § l Tp0Tl>0H rRaBH, HOXO}I,SI H8 ypaBHeHHR(B onepaTopnott 

(p()pvie) }I,BHllteHHSI HeH8JIYq!llOil{el qaOTHUH B TOP,,08miteil cpe}I.e, noMe

meHHOH B neO.n;HOpD,u;HOe M8.I'HHTHO0 noxe,no.ny,IeHa KaHOHH1I0CKM CHC

TeMa }I,K~epeHIJJ,!ax!>HHX ypaBHeliHtt,KOTOPM saTeM nIJHBe}I,eHa K HOP

Maxl>HOH qiopvie. ,nMee n:pH YCXOBHH, qTO qaoTHUa He OOTaHBBXHBaeT-

CH B Illi, OT8BHTOH sa}I,8.qa Koum. 

Bo BTopoM naparpaqie TpeT!>eil rnaBH no.nyqeno pememrn sa'JI,8.~ 

Koum B HOp,mpc>BaHHOM BH}I,e. Bu6op pemeHHR B JD060H JIPYI'OH ~p,,e 

Tpe6yeT 8HaHHR qiyH}I.8M0HTMl>HOH OHCT0MH pemeHHH, qTO npe}I.CT8BJIB

eT snaqaTeX!>HHe Tpy,u;HOOTH ,IJ,7I.fl npoH8BO.7I!,HOrD MarHHTHOI'O IlORSI. 

0,u;HaKO HHT0rpax!>HM MaTpHua CHCTeMH HMeeT npocTyID CTPYKTYPY 

oco6eHHO ,IJ,7I.fl c.nyqM, KOI'}I,8. BO3MOJKHO npeHe6pellteHHe HOHH38IJJ,!OHHH

MH noTepSIMH (60X!>l11He HMilYRl>CH qacTHU H 6O.7II,IIIH0 pa}I,K8IJJ,!OHHH0 

,IJ)IHHH) • 

IO 

. I 

oTOT C.ny,l8H OCO6eHHO JiIHTepeoeH npH o6pa6OTKe HHqiOp.!aD;lfi'I O 

M8rHHTHOHCKpoBHX cneKTpDM0TpDB. IlO8TOMY B § 3 TpeTl>0H rxaBH 

IlPHBO}I,KTCH HBHHil BH,IJ; qJyHKIJJ,!OHMa B npooTpaHCTBe KaMepa C ~e

TOM H3M0pHT0Jll,HHX OlIIH6OK H npoH3BOX!>HOro MarHHTHOro IlORSI. MH
HHMH88IJJ,!ID qiyHRUHOHaRa npe,II,7IaraeTCH npoBeCTH no M0TO,Dy, H3ROllt0H

HOMY / 24/. 

B qeTB0PTOM naparpaq,e Ilp!ll3O}I,KTOSI BH}I, pemeHHSI HenpepHBHOH 

reoMeTpH1IeCKOH 3a}I,8.qH B 'JI.BYX B38HMHO OPTOrDHMl>HHX UROCKOOTSIX .• 

IlpH 8TOM BOCnORD3OBM~O!, MeTO}I,OM TIOHHlK0HHSI IlOPfl~8 CHCTeMH 

0 nepeXO}I,OM K 83HMYT8Xl>HOMY H r.ny6liIHHOMY yrRBM B KaqecTBe ne

peMeHHHX. 

r.11a~ rJ (npMOllteHHSI) OO}1.epmT }I,OilORHHT0Xl>HHe pesyRDT8TH, 

no~eHHHe B npouecce pa6OTH no TeMe 'JI,HcoePTaUHH H npe}I.CTa~ 

ll1H0 C8MOCTOHT0Rl>HHil TeOpe'l'HqecKOH H np8KTH1Ieo:KHtt HHTepeo. 

B § I qeTB0PTOH rxaBH npHBO'JI,SITCH MeTO}I,ll o6parqeHHSI TpeX}I,H8-

rOH8.7II,HHX M8TPHU H pemeHHe Mre6paHqeOKHX CHCTeM O Tpex}I.Haro

H8Jll,HOH M8TpHuett K08~HIJJ,!eHTOB. ,IloKasaHa TeOpeMa 06 O.n;HOM 

CBOHCTBe M8TPHUH, o6paTHOH K TpeX'JI,K8rDHaR!>HOH. 

Bo BTOpoM H TpeT!>eM naparpaqiax ieTB0PTOH rRaBH paocMOTpeHH 

H0KOTOpHe BOilpDCH yoToilqmiooTH pemeHHR ypaBHeHHH np8B}I,OIlO,IJ;06HH, 

a TaKllte IlIJHB0}I,0HH peayRDT8TH qHcReHHOH npoBepKH npe,II,7IOllt0HHHX 

axropHTMOB. OnHc~a CHOTeMa nporpaMM PARK r IV Ha FORTRRNr 
,II,7IH SBM EOOM-6, B KOTOpoll peaJIH8OBaHO Kaao~eoxoe npe}I.OTaMe

HHe o6o6meHHOH MO}I,eJIH. 

II 
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3AKJIIOllEHME 

OcHOBHHe pesyJinTaTH .n;Hccepraumr: 

I. PaccMOTpeaa O.IUia HS BOSMOlltHHX MaTeMaTHtieCKIDC IlOCTaHOBOK 

sa.n;a'l!H o6pac5oTRH qiHJil>M'.OBOH HHqiOp,mumr H nocTpoeHa oc5o6:teHHM 

MO.n;e~ TpeKa sapmKeHHOil: '1!8CTHl.n,I. 

2. Ha OCHOBe npe.n;CT8BJI8HH.fl O MHOI'OKpaTHOM KyJIOHOBCKOM pac

ceRHIDI Ka:K O C~'l!aIDIOM MapROBCKOM nponecce Il0.JIY'l!8HO COBMeCTHOe 

HOp.1.Ml>HOe pacnpe.n;MeHHe Be:KTOpa IlOJIHHX CMemeHHH TO'l!eK TpeRa H 

B8KTOpa C~'l!aHHHX yrnOBHX OTRJIOHeHHii. IloRaSaHO, tJTO paccMaTpH

BaeMM B cymeCTBYIDmIDC Mo.n;eJffiX KyJIOHOBCKM MaTpHna COBna.n;aeT 

C MaTpHnen OIIIHClOK -qacTHOI'O pacnpe.n;eJieHHH. 

3. Haii.n;eua IlOJIHM ROBapHaUHOHHM MaTpHUa npJnecca reoMeTpH-

1i8CKO:ii peKOHCTPYKWIH RHHeMaTH'IJeCRHX-napaMeTpoB sapmKeHHHX qac

THU H flBHHii BH.D; KBa.!U)aTH"tJHO:ii qiOp.1.H, C00TB8TCTBYI<l!l8H MaTpHne 

IlOJIHHX KOBapHaUH:ii. 

4. Ilo1tasaao, tITO .Il)Ifl IlOHCKa MaKcHMyMa IlOJIHOH qiyHRUHH 

npaB.n;ono.n;oc5HH B Ka'IJeCTBe napaMeTpoB HeOC>XO.n;MMO BHc5HpaTn, IlOMID.l.O 

"RJiaccH1Iec:KHX11 KHHeMaTH'IJeCKIDC napaMeTpoB, Ta:KlKe SJieMeHTH c~

-qafiHoro B8KTopa H3M8pHT8JinHHX OIIIHc50K H BeRTOpa C~'l!a:iiHHX yrJio

BHX OTKJIOHeHH:ii, o6yCJIOBJieHHHX MHOrOKpaTHHM KYJIOHOBCKHM paccen

HHeM. 

5. Ilpe;z:viollteHO pa3JIOllteHHe KyJIOHOBCKOfi MaTpHUH, y.n;o6uoe B 

aHMHTH1i8CKIDC BHKJia.n;Kax H 1iHCJieHHHX npone,nypax. 

6. Cqiop.1.yJIHpOBaHH KIJHTep1-m o6uapyllteHHH H ytJeTa n.n;epHoro 

pacceRHHll, a TaKllte BHc5opa TO'l!eK Ha TpeKe npH HSMepeHH!Ix. 

12 

7. IlocTpoeHH a~eKTHBHHe MropHTMH o6pBJ.Itemm: CHMMeTpH'l!HHX 

Tpex.n;HaroHaJil>Hwc MaTpHn. noKasaaa TeopeMa o npe.n;cTaBJieHHH aJie

MeHTOB MaTpHLU,1, OClpaTHOil: K Tpex,nnarOHMl>HO:ii, B BH.n;e npOH3Be.n;e

HHfl .n;Byx 8JI6M6HTOB, O,ll,liE ll3 R?TOpwc 38.BHCHT TOJ!hRO OT HOMepa 

CTpDKH, .npyrOH - OT HOMepa CTOJIC>na. 

8. IloKa3aHO, tJTO BBe.n;eHHe B IlOCTpDSHHOH MO.D;0Jm .D;OllOJIHHTSJin-
• - ¥ • :. 

HHX napaMeTpoB He IlPHBO.n;MT K IlOTepe HHqiOpMar.um O COClCTBSHHO 

KHHeMaTH'IJSCKHX napaMeTpax_'IJaCTHUH. . . 

9. llpHBe.n;eHO HOP1HpoBaHHOe pemeHHe ypaBH6HHR .Ill3Hllt6HHR 

tiaCTHIU,l B HSO.IUIOpo.n;HOM M8rHHTHOM IlOJie C ytieTO!,f HOHHSaflHOHHHX 

IlOTepn, a. TaKllte peweHHe_B JJl3YX B3aHMHO OpTOI'OHaJ!hHHX IlJIOCKOCTflX. 

OCHOBHOe co.n;eplltaHHe .n;liccepraUHH onyc5JIHKOBaHO·B pac5oTrul5, 

16, 17, 18, 19, 2D, 21 , 22/ H ,IJ;OKJia.n;HBMOCn Ha COBemaHHRX no 

MaTeMaTITTSCKHl: MSTO.D;aM pemeHH.H sa.n;ati R.n;epHOH qiHSIIBH, IlpDXO.n;liB

IIIHX B )Jyc5He B 1$66, 1967 r.r. 

I3 
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