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3KCIT9piiM9HT8nbHbi9 ll8HHbi8 0 MHOrOt.t8CTIP.ZHblX paCITB.llBX COCTOHT H3 PMCTOrpaMM, 

.!lBIODlHX HBM CB9/1GHHH 06 8H9preTJ.Pi9CKHX H yrnOBbiX pacnpeneneHH SlX BTOpHt.tHbiX tt8CTMU. 

AHanHa aKcnepHMSHTBnhHbiX JlBHHbiX o6bittHO HMee1· uenbiO npoaepKy TeopeTJI'-IeCKHX 

Moaenel! pacnaaa. npH 8TOM HSOOXOlli!M y q e T OCOOSHHOCTeil 8KCnepHM8HTa: r 8Q M8Tp!HI K8 -

M8pbl, 9<j><j>eKTHBHOCTb llpOCMOTpa CH H MKOB II T . ll. 

AHanHTuqecKHe rroact.teTbi paanH'-IHbiX pacnpe.o.eneHw:tt c yt.teToM reoMeTpHH r<aMepbr H 

.llpyrHX OC069HHOCTeti OITbiT8 llpHBOJUIT K BbPlHCn9HHIO MHOrOKp8THbiX HHTerpanoa C 1.fHCnOM 

nepSMSHHbiX 6- 10 II 00/TSe B 0'18Hb C/TOlKH biX npenenax. no a TOMy llpll peweHim /TOJ:l06HbiX 

aa.aaq Tpa.URUHOHH biM eTa no npHMeneaue MeTo.ua cTaTHCTHl.leCKHX HC IT biTBH Hii ( MoHTe-Kap -

no/
11

• 

B u acT oHmefi pa6oTe H3naraeTcH MSTO.llHKa pacYeToa auepr e TH1.f eCKHX H yrnoBbi X pac ­

npeneneaa ti a MHoroqacTJP-I HbiX pacna.uax. TaKoro po.ua Hano>Keiure yno6uee acero aecTu 

HB KOHKp9THOM ITpHMepe, B K8'-19CTBe KOTOporo B3HTO HCCn9.!lOB8HH9 Tp9X1.f8CTHl{IlbiX nerr­
+ 

T OHHbiX pacna.uoa K - MeaoHoe. 

B bi6op npHMepa He c n y qa en, T BK KBK TpexYaCTH1.JHbre pacnaahr 6onee aepoSITHbi u HC ­

cnenyiOTcn rop83ll0 1.f8lll9J 1.J9M p8CJ18Jlbl C 6onbW H M qJ.t CnOM BTO pi!LIH blX 1.J8CTHU, XOTSI B ripH H ­

UHIT9 Hano>KeHHaSI MeTOJlUKa aonycKaeT Hecno}f{HOe o6o6tuefufe Ha c n y qatt 6oJthwero qncna 

l{8CTHU. 

Tol.IHO T BK >Ke cpaanuTenhiiBST npocToTa ycnom;u1 3Kcnep.uMeHTa (no cpam-IeHHio, IIa ­

npn:Mep1 C K8M9poj.f BH lJbCOHB , r.Ue BCT8IOT BOITpOCbi H.lJ91ITIIciJHK8UH:H p8CIT8llOB H yqeTa ue­

OJlHOpOJlHOf'O hiBI"'HHTHOf'O ITOlfH) ri03BOnSTeT ynpOC THTb H3 nO/K91I H9 CYTH M9TOJlQ MOJl9lJHpO -

BBHHB , fiOI-ISIB KOTOpylO H9TpyJlHO nponyMBTb .!l9T811H38UHJO II OO.'JMO/KHbl9 YCliO>i<I-J9 JUHI MOlle -

lJHpOBBHHH , 

KaK H3BSCTHo
121

, raMII/lbTOIIllaii cnat5oro B3aHMonel1cTBliH n ot5ItteM cny<tAe conep -

>KIIT neKTopiibiJ1 ( v ) , cKan<Ipiii>Iii ( s ) " <>TS H3opH bin ( T ) ' I ITSIIbi , 3I<cncpHMeHTanb -

Hoe onpeneneu11e sapHBHTa cna6oro B.JauMoneficTBHH
131 

MO:»<eT 6LrTb npouaaeneuo rrpH Hay ­
+ 

lJeHJiH TpexqacTH1.JHbiX nenToun&r x pocnaaoa K - MeaoJToa. 

+ 0 
Ku, ~ IL + TT +v 

( I ) 

+ 0 
K. • ~ e + TT +" 

(2) 

DnH peweuusr sonpoca o eapHaHTe cna6oro B3BHMoaeiicTBHH a aa HHOt'l aa.ua q e MO}f{ ­

Ho HcnonbaoaaTb cneaylOmue auepreT HYeCKHe H yrnOBbie pacnpeaeneHHR: 
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+ 
1. anepre•rgqecKHl! cneKTP IL -Me30HOB aa ( 1); 

1T O -M930H8 B ( 1) B ( 2) K8-
2. p acnpeneneHae yrnoB paaneTa Y -KBSHTOB OT 

HSIISX pacnana; 

8. 9H9preTH'l9CKHl! cneKTp rr
0 

-M930HOB B ( 1). 

( Y • IL + ) , ( Y e+ ) • 
4. y -KBaHT-n9UTOH pacnpeneneHHe yrnoa 

nnB 8H8fiH38 H900XOAHMO T90p9TH'l9CKH9 pacnpeneneHHH }-4 · , paCC'lHT8HHbl9 COOTB9T-

CTB9HHO rtnst v s B T -aapHaHTOB aaaHMonel!cTBHB, HcnpaBBTb c yqeTOM reo-

M9TpBB OHHT8 B cpaBBBTb C :i!KCH9pBM9BT8fibHbiM1! rHCTOrp8MM8MB T9X )1{9 p8CHp9ll9fi9HBl!. 

Pacnanhl 
K + -Me30HOB neTeKTBpoBBnHCb B Sd--nHTposol! xceHOHoBOl! nyablpbKOBOl! 

KaMepe QJ-15111. 3¢<1> 9KTHBB8B OOI18CTb KaMepbl , B KOTOpOl! HpOH3BOAHHOCb !19T9J<TBpoB8HB9 

coohiTHl!, npencTasnRna co6ol! oo'beM, orpaaaqeaahtl! mecTb JO n nocxocTRM» (HenpaBHnhayJO 

yceqeaHy ro nHpaMHAY): 

A I X + B I y + c I z + D I - · 0 

3Ha'leBHR Ko:;,¢¢HnHeBTOB A 1 , B 1 
+ + 

nnR perncTp8llBH pacnana K u 8 ( K. a ) 

KOBBepCBR B KaMepe XOTR Obi OABOrO 

( i- 1, 6 ) • (S) 

c 
1 

H D
1 

npHaeneHhi a Taonane I. 

H900XOAHM8 OCT8HOBK8 B KaMepe 1L t ( e + ) B 

y -KB8HT8 B TOM >K9 8KT9 pacnao,a, 

II. 

feOM9TpH!! K8M9pbl MO:>K9T CYJli9CTB9H!IO fiOBfi!l!l Tb Ha BHA pacnpeneneHHl! 1-4 , 11c­

ITOfib30B8HH9 M9T OA8 ~OHTe-Kapno llfiB y qeT8 3TOrO BfiH!IHH!I ITOTpeoyeT BB9A9HH!I p!!ll8 000-

3!18"19HHJ! H M8C!liT800B, 'lTOOhl B 309:>K8Tb nepenonHeHH!I npH paC'l9T8X na 3B~. 
+ + 0 

K - , fl - H 1T - M930HOB, m k , m , m - MSCCbl COOTB9TCTB9HHO 
tL TT + O 

ElL , E" - anepraa u - a 11 

Wu ,, w1T- M8KCHM8nhHbi9 ~meprHH 

-M930HOBf 

+ 
IL - H 

0 

" -M930HOB COOTBeTCTB9HHO, T.e. 

~ ~ 

mk + ·mu - m"o 
w -" 2m 

k 

0603H8ttHM T8K>K9 KOHCT8HTbl 

mu , b ~ - m~' w;:-· a ~ 

mk 

+. 
H nepeMeHHhle aenH'IHHhi ( :;,neprHB IL - 11 rr 

c ~ 

~ ~ ~ 
m +·m - -m 

. w .. . k " 
u 

" 2m, 

m m" Wrr 
~ ,d = --. e~-
wu , w" w" 

(4 ) 

(5) 

-M930HOB B OTHOCHTenbHblX 9llHHHU8X) 

Err (6) 
( ~ - ~ . 'I - · 

WIL w" 

4 

.. 



C llOMOII!b!O H3B8CTHOf! M8TOJlRKH / S t MOryT 6WTb flOJTy'leRbi ¢opMy1lbl COBM8CTHOJI 

ll1TOTHOCTH B9pOHTHOCTR pacnpe)leneHHH SHepruf! U + - B 11 O - M930HOB ll1lll V - , S ~ 
n T- sapRanToB B38RMoaef!cTBnR cooTneTcTaenno. 

V -B8pH8HT : 

(7 ) 

3ll9Cb l • · ---r;:-- - OTHOID9HH9 ¢opM¢8KTOpoa, BXOllHII!HX B r8MH1lbTOHII811 C1l360I'O B38· 

IIMOll9f!CTBHSJ ( I) , Koa¢¢HUH8HTbi ( k ( ~ • ' T/ ) l!M9!0T BUll ( CM, o 6 o 3H8 '19 HH SJ ( 5, 6) ). 

f 2 (~ ,1j)• · ab( f-., ),, 

HopMupoao'!Hbrf! MHOlKHTenb lv (r) 

S -B8pli8HT: 

~rnax -= l 

2 2 2 2 
( c - .; - .;:.; - · b )+ d 

T/mln { ~) • 

2( c - ~ _ , v ~ 2 
- · b" ) 

H opMupy!OmHf! MHOlKHTenb Is 
OK83biB8eTCSI PBBHbiM 

1 TJmax(c;) 

I s • { , d.; { , (f _ ,.,)d., . 
b ., (~) 

min 

5 

( 7a ) 

(76 ) 

(8 ) 

(9 ) 

( 10) 

( II) 



T - aapHaHT: 

k p'((, 'J) 

PT(,;,7])a ~ 
k =0 

gk <O· & ce. '1 )· - 1--
T 

( 12) IT 

rae 

g c.;. '1) ( c- .; _ , 7] ) 

2 ~ 
g o c.; ) - c e - b H 1 _ , n 

2 

g I ( .; ) (b +·.; 2<;) 

g 2 (.; ) ~ .; + (1 _ , 2 a b ) 

g. c.; ) ~ - - 1 . 

HopMnpy!OWHtl MHO>KHTenb IT nonyqaeTCH HHTerpnpoaaaaeM P'(.;, 7J) , no 7J a 

npeaenax ( 8)-(9) ... no e OT b llO I. 

B nocnellyJOmnx pacqeTax HaM nocTOHHHO npnlleTcH pemaTb aaaaqy o6 onpeaeneaaa 

riOT9HUH8flbHOA llflHHbl npo6era qaCTHUbi, T.e. pacCTOstHHSI OT TQqKH pacnana .0.0 6nH>K8A-

meA cTeHKH KaMepbi no HarrpaaneHHIO rroneTa qacTHUbt 1 npHqeM aarrpaaneHHe aa.aaeTCR yr­

naMH (i H </> B CHCT9MB, CBH38HHOtl C TO'IKOtl pac naaa K+ M930H8, a KOOpllH-

H8Tbl TO'lKll p8Cll8.C.8 H ypaBH9HHSI CT9HOK K8M9pbl - B OCHOBHOA CHCTeMe, CBSI38HHOA C KS­

Mepotl, OoSTOMY 6hmo 6bl noneaao HMeTb 6noK pacqeTa noTeanaanbHhiX anna a anae KOM· 

naKTHOtl M8T9M8TH'I9CKOtl <!>opMynhl, n03BOnHIOWHtl 8BTOM8TH3HpOB8Tb nepeC'I9T OT OllHOtl 

CHCT9Mbl K00pl1HH8T K npyrotl, 

OpeaaapaTenbHO caenaeM ae6onbrnoe MaTeMaTH'IecKoe oTcTynneane. OycTb HMeeTCH 

neaaH CHCT9M8 K00p!1HH8T X y z , OoaopOTOM ocel\ X H y aa yron 

¢ B nnoCKOCTH X 0 y nonyqHM HOBbie OCH X I y I HaKnoaaa ocb Z RB 

yron () 
1 

CIOflY~HM OCb Z t • EcnH B CRCT9M9 KOOpll.HH8T X l t y l 

HM99TCH B9KTOp A (r 1 , m 1, 0 1) , TO ero KOOpJIHHBTbl ( e , •m , ' 0 ) B CHCT9M9 

C X , y, Z ) nony'laiOTCH H3 ( r 1 , m 1 , 0 I ) C nOMOIIlbiO npeo6p830B8HHH noBOpOTB, T,e, yM­

HOJK9HH9M CTpOKH ( e 1 o m 1 , 0 1 ) HB M8TpHUY nOBOpOTa/
6

/ 
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Cos 0 cos¢ -<CosO sin ¢ sin 0 

M (0 , ¢ ) • · . sin ¢ cos"' 0 

( 13) 

sin 11 sin </> cos (J • 

Ecnw npoB3BecTn rro cneno a a TenbHO ' ~ k'~ ~ no a o poToa, TBK qTo CHCTeMa KoopaHaaT 

( x y + 1 Yy+ :t z y +t ) rrony'<aeTcH !13 cHcT e M &I ( x y Yy zy 

( Y • 1;"-k n o oopoTOM aa yrnhi Oy+ ·t </>y + : I , T o KOMIIOHeHThl aeKT opa A 
( fk m k Dk ) , 3 8 .tl8HHbie B C HC T eMe ( X k y k Z ) , n o3BOil!I IOT 

onpeae rrHTb KO MnOH eHTb! TOr O JKe B e K TOpa B. CHCTeMe ( Xy , y y Zy ) no <jlop-

Myrre 

y = 1,2, , , , K-1). 

&aspam.a.s~cb 1r aanaqe o npeneneBJISI IIoTeHUHBnhHOJ'l r:tnHHhi , nonar aeM, ttTo CHCTeMa 

y z ) HMeeT neaT p a TO'!Xe pacnana ( x o ) , a OCR, 

nap ann enbHble OCBM OCH OBHOA CRCT BMht KOOpt:tBHBT, T. e. CHCT 9Mbi, B KOTOpOtl ypaBH9HHSf 

We CTH nrrOCK OCTel! CTeHOK KaMe ph! HMeiOT BHil ( 3 ) , llpH'IeM KO a<jl¢HilH9HT bi ypaBHeHHl! nrroc-­

KOCTef.t , aa.aa&Hbte B Ta6nHue I, TBKOBbi, qTo Harrpaansuomne ae x.Topnt acex mecTR nnoc.xoc­

rett 'cMOTpRT' BHY'l'pb K8M9pbi. 

npaMeM 38 OCb Oz 
1 Han pasneH.He IIOfl9T B BT OpH'!HOit q aC'M!Ubi

1 
T.e . B C HCT9 M9 

) errHHH'IHbll! BeKTOp 
.. 
A y 1 z 6yrreT HM8Tb KOMilOHel!Tbi (0, 0, 1), 

Torna, oqeaanno, e cncTeMe ( x y z ero KOMilOHeHTbl 6yrryT p8BHb! 31leMes-

TaM TpeT&eli CTpoKH MaTpiiilbi M 0 ) , Coo'I'BeT CTBeHHO 'I8CTHil8 K -ro 

nOKOrreHHH, 6yneT rreTeTb no llp!!MOi!, Hallp8BilHIOIUBe K-OCBHYChl I<OTOpoA 6ynyT p8BHbt 91Ie­

M8HT8M TpOTbeA CTpoKH M8TpHilhl 

I 

Mkn IIM(0
1

,¢
1
). 

J ft k ( 14) 

DoT eHUH81lbH8H llllBH8 110 OllpenerreHHIO HBilHeT C!I lliTHHOli BeKTOp8 L I 1 SbiXOJlHIIl,e -

z 0 B HanpaaneHBH rroneTa l:faCTHUbi H •ynllparome-

rOCH" CBORM KOHUOM B 6!1HlK8l\myiO H3 llllOCKOCTe i\ CT9HOK K8Mepbl ( llYCTb ee EIOMep 6yl(eT 

) , 6rraronap!! ':_lleUH81lbHOMY Bbi6opy H81lp8Bil!I IO!UHX BeKTOpOB 3TH X ll!TOCKOCTell yron 

M€)f{Jly BeKTOpoM L 1 a narrpaerrHIOITIHM aeKTopoM -all rrnocKocT n 6yneT TYITbiM, T.e. 

6yneT OT pBUaTellbHbiM CK81l!lpHOe 11pOH3BerreHHe 

7 



Q 1 • · A
1 
.:f +:8

1 
m +·c; n 

( 15) 

3necb ( m ) no-rrpe~HeMy, HBnRIDTCH KOMflOH9HT8MH eOHHHqHoro BeK-

Topa, aanpaaneaaoro anonb L 

Ubi noaopoTa ( 13). 

, H orrpen.enSilOTCR KBK ane:MeHTbl Tp9Tbefi CTpoKH M8TpR-

0603HB'IHM qepe3 R I BBllH'IHHY 

R
1

· · A
1

x
0

+ B 1 y~ + : C 1 z 0 + · 0 1 
( 16) 

PaccTORHHe oT TO"'~H pacnana \ x 0 Yo z 0 ) no -o~ llllOCKOCTH 6yneT paB-

2 • 2 -~ 
HO loiR 1 ( M • · (A 1 + 8 1 + C 1 ) 

-HOpMHpyJO mel! MHOlKHTBllb -ol\ llllOCKOC-

TH), a ~OCliHYC yrna MB>Kl!Y BB~TOpBMH L I • H ( A, s, c, ) 6yneT paaen 

MQ, 

€>TC!Oil8 nonyqaeM HC~OMOB Bblp8lK9HH9 llnii llllHHbl BBKTOpB L I 

f, - I t 1 1.- I~ I 
Q, 

AJiropHTM JlJIH onpenenemur It 
1 
I no ypBBHBHHHM nnocKocTeil, aanaBHbiM Ta6naueA I, 

To~e pacnana a aanpaaneaHJO ( f , m , o ) TaKoa: 

B b!"'HCn<IBM DO ( 15) B9llH'IHHbl Q 1,6), OT6HpaeM T9 HOMepa .nng KOTO-

pb!X Q I < 0 t H Bb11:J:HCIIH9M R - ~OJ'nBCHO (16), noTBHUHBllbHBSI llllHHB 

f ~ · min 1:3_:1 ( 17) 
t- Q,_ 

+ 
Tenepb MOlKHO nepei!TH K pemeHHJO aana'IH o pacqeTe aaepreTH"'ecKoro cnexTpa p. 

M930H8 C yqeTOM reoMeTpHH K8M9pbi. 

+ 
nycTb npoH30WllO N pacnanoa K -M930HOB H B 

illHXCH p.+ -MB30HOB 3BKlliO'IBHB B HHTepaane ( ( 

N 
1 

aa aax aaeprHR ponaa­

N 
( + !1 ( ) • OTaomeaae -j( 

ooa y qeTa reoMeTpHH OllbiTB npa nocTBTO'IHO 6onbmoM N 6yneT npa6nH3HTBllbHO pas-
+ 

HO p p. ( (} f1 ( , rne 3HBpreTH'19CKru! llllOTHOCTb pacnpeneneHHSI p. M930HOB 

MOlKBT 6biTb llOllY'IBBB llpH HHTerpRpoBBHHH COBMBCTBOI! llUOTBOCTH (7), ( 10) HUH ( 12) B 

38BHCHMOCTB OT B8pH8HT8 B38HM009ftCTBHH ITO nepeM9HHOA 'I a npenenax ( 8)-(9). 

npa y'IBT9 J'90M9TpRR 3KCU9pHMBBTB 6ynyT perRCTpRpOBBTbCSI TOUbKO TB C06b!TRSI, B 

+ KOTOpb!X p. -MB30B OCTBHBBJIRBBBTC!I B ~aMepe C KOHBBpCHBI! B KaMepe XOT!I 6b! OllBOI'O 

y -KBBHTB, QqeBH!lHO, 'ITO 'IRCUO TBKHX C06biTHil N 2 6yneT Menbme, 'IBM N 1 

T.e. N 2 /N 1 < npu llOCTBTO'IHO 6onbmOM N I BBnH'IHHB 

P(()~ 
p. N1 

8 



+ 
/18CT H8M IICKOMbii! SHepreTII'IeCKIII! cneKTp -Meaoaoa, y'tfHTbiB&IOUlHA reoMeTpHJO 

OIIbiT8. 

0THOilleHIIe MO>·<Ho HaliTII nyTeM MHOf'OKp8THOf'O MOAeU11pOB8HII!I H8 9U9KTpOH­

+ 
HOI! Bbl'IIICUIIT9UbHOII M81llHHe (38M) npouecca pacnaaa K -MeaoHoB c yqeToM scex yc-

nOBill! 3KcnepHMeiiT8 ( M9TOII MoHTe-Kapno). nocne)lOBaTenbHO nepe611p8!1 SHeprllll * 
Me30IIOB C HSKOTOpblM IIIHf'OM 

Hlle N2 /N 1 • 

1 H8XOQHM nnR KB~OrO 3H8'tf9HH9 aaeprHH OTHOWe-

Cnosa 'see ycnoBIIII aKcnepHMeHTa' BKniD'IBK>T B ce611 11 yqeT paa6poca To'!eK pacna­

+ 
.0.8 rrepBH'1HbtX K -M930HOB • 

Mo>KHO 6bin0 6bt liB OCUOB8HIIII 3KCnepiiMeHT8UbHOI! CTBTIICTIIKII nOCTpOHTb TpexMepHyiD 

<jJyUKUIIID pacnpeueneHIIII TO'IeK ;.>acnaaa , B COOTB9TCTBIIII C KOTOpol! II p83b!r'pb!B8Tb IIX B 

118UbHel!llleM, 3TOT nyTb ycnO>KHIIeTCII TeM, 'ITO Heii3BecTeH IIU>Ke Bllll TeopeTII'IeCKOI! <jJyHK­

UIIII pacnpeaeneHIIII 0 He f'OBOpll y>Ke 0 TPYIIHOCTII X MOAenHpOB8HIIII ero 118 38M, 

Ehm IICnOUb30BaH 6onee npocToll 11 6n113KHll K ycnoBIIHM aKcnepHMeHTa nyTb: B Ta6nll­

uy 38n11Cb!B8UIICb ( C o6ecne'I9HIIeM cnyqaJ!HOCTII 38UIICII) KOOpiiHH8Tbl peaUbHb!X TO'IeK pac­

Il8.0.8, R aaTeM B rrpouecce cqeTa rrocneaoaaTenbHO Bbi6Hpan:ech ua aee. MeTO.D. noasonHn 

M8KCRM8RbHO HCIIORb30B8Tb SKCII9pHM8HT8RbHYJO HH~OpM8UHJO 0 pacnpe.a.eneHHH T01.f9K pacna -

a a. 

nanee 113naraeTCH npouecc MOAen11pOB8HIIIIo ByKBHMII a I a 2 ••.•••• o6oaaaqaJOT-

CH IlOCR9llOB8T9nbHbi9 cnyqaf:tHbi9 tt'RCna, H938BHCli'MO Bbi6p8HHbi9 H3 MHO>K9CTB8 qHcen, paa-

)
x/ 

HOMepHo pacnpeaeneHHhiX Ha oTpeaKe ( 0, 1 , 

nporpaMMa A 

I. 11a HHTepsana aHeprllli ( b ,I) C 38Ll8HHbiM lll8f'OM Bbi6HpaeTCII 

oqepeuHoe aHa'leHHe aHeprHH f.k ~ b + ·k • :L\( (k ~ I, n II UO T86UHUe 2 H8XOIIIITCI! 

cpeAHIIII npo6er L IJ. , COOTB9TCTByJOmH'li 3HeprHH ~ k • 

2, 113 Ta6ni!Ubl 3xx/ Bbi6Hp810TC£1 KOOpAHH8Tbl oqepeAHOI! TO'IKII pacnaaa 

z 01 

+ 

X 
01 

y 
01 

3. Pa3birp&raaeTCH aanpaaneaHe BbtneTa -Me30H8, C yqeTOM 1130TpOnHOCTII Han-

pasneiiHl! Bbln9T8 B npOCTp8HCTBe pa3blr'pbiB8eTCI! COS (}I II ¢I 

x/ npll peaU1138UHII 113naraeMOI! MOAenH H8 38M nonb3YIOTCII T8K H83biB8eMbiMII nceB­

IIOCUy'IBliHbiMII 'IIICUBMII (eM, no 3TOMY UOBOIIY/4/), 

xx/ Ta6n11ua 3 11 aHanorH'IHBII ell Ta6n11ua 4 ne npiiBOAIITCII B HaCTOl!lllell pa6oTe BBII­

ny IIX rpOM0311KOCTII. 

9 



COS ()I Q · 2a I - · 1 

¢ 1 Q 2"a 2 • 

npn6 aBIISI9TC51 enHHHU8 K C'19T'IBKY 'IHCna IICIIbiT8HHll N I 

4 , 06pamaeMC51 K 6rrOKY p8C'I9T8 IIOT9HUH8IIbHOl! lliiBHbl H IIOIIy'laeM f U • 6nOK pa -

6oT89T C IIOMOIUbiO BbiW9IIpHB91l9HHOrO anrOpi!TMa, OCHOB8HilOrO H8 <j>opMynaX ( 15) -( 17), 

6, CpaBH>!BaeTCR L ll c f ll • Ecn11 L ll > f ll ( T,e, M930H yXOilHT 83 K8M9pbl ), 

TO aoaapamaeMCR K rryHKTY 3 • B rrpoTHBHOM cny'tae - nepexon K cnenyKI!leMy nyHKTY 6, 

6. C rroMOIUbiO Ta6narrbt ycnoBHOll <j>yJfi<:uan pacnpeneneHHSI Fk ( '1 ) pa3btrpbtBaeTCSI 'lkl 

" 0 - Meaoaa x/, Ta6nnua <j>yHKUHH F ( '1) c waroM 1'!.71 Bbl'-tHCnSieTCH no 
aHepr>Ht 

<j>opMyne 

Fk ('1)~ F('li;;- _; , )-

'1 

r. p <·; • y) dy. 

PU (~) 'lmln(~k) 

(18) 

71 B Ta6nnne npHHHM89T 3Ha'!eHBSI 'lkl c · '1mtn (~ k ) + i !'!. '1 , nayxMepHaR rrnoT-

HOCTb p ( ~, '7 ) 381l89TCSI <j>opMynaMH ( 7), ( 10) l!IIH ( 12) lliiSI BapnaHTOB V 

Hill! T COOTB9TCTB9HHO, 'lrntn (~) ll89TC51 <j>opMynol! ( 9 ) , IIIIOTHOCTb p fL (~ k ) 
onpe- · 

neneHa Bbtme, Cnoco6 po3btrpbtma: aHeprHSI 
0 

" - Me30H8 p8BH8 'I kl • ecnH 

F('lk)<aa<Fk(l) ). 
f k t+ 'l 

+ 
7, OnpenenSieTCSI HarrpaaneHae 

0 rr -M930H8 OTHOCHT9nhHO HanpaeneHRH lL -M930 -

Ha, T,e. yrnht () 2 a ¢ 2 • <l>opMyna llllH cos() 2 H8XOaHTCSl H3 38KOHOB C0Xp8H9HHH 

nMnynbca a aHepran: 

31!9Cb o 603H8'19HO 

2 
cos () = · n - ·2c -~k- · 2'1k, (c-{k) (19) 

!1 2 2 
2 ...; .; - · b • : ...; '1 _ , d 

k ., 

• n=C+b + d 
(20) 

x/ C U9IIbl0 3KOHOMHH Bp9M9HH paC'I9T8 H8 3 8 M Ta6nHUY ( 18) pa3yMH99 Bbl'IHCIISITb 

rrepe11 nyHKTOM 2 - cpaay JKe nocne Bb16opa aaeprnn ~ k • 

10 



A 3 RMyTanbHbi i! yron ¢> 2 pa c npen e neu paaHoMepHo 

¢ 2 a 21T a 4 • 

llo rj>o p My naM ( 13) R ( 14) pacC'!HTbiBaeTcSl MaTpHua noaopoTa 

B. Pa3btrpbiBaeTcR ::meprHH 
( 3IleCb H B AHflbHel! Ill eM '!epe3 

H o5o3-
Y -KB8HT8 1 H8 KOTOpbi9 pacna,Qa9TC5J IT -Me3ou) . 

M3
171 

H3BeCTHo, 'ITO 3HepreTH'!eCKoe pacnpeneneaue 

2 2 ~ MepHbiM C ilOCTOSlHHOil flflOTHOCTbiO, p8BHOtl ( '7 _ , d ) 

pa>KeHue : 

Y -KBSHTOB RBnR9TCR p8BH0-

0TCIOA8 nony'!aeM Bbl-

2 

llocne SToro no rj>opMyne (eM. 181) 

L ~ 5,1916 + 
0,57091 

E y 

0,02268 

~ y 
+ 

0,0004031 

E a 
y 

HBXOAHM -IlflHHy KOHBepCHH y I • 

e. HanpaaneHHe y I HBXOnHTCH 0 3 3 8KOHOB COXp8B9HHH 

2 

cos () 8 s:: 

d -2'1,
1 

·Ey
1 

2 E y • h/ 'I 2 
_ , d 2 

I k l 

¢ 3 a 2 ITa 
6 

• 

(21) 

( 22) 

10. HaXOAHM M8TpHny flOBOpOT8 OT OCHOBHOl! CHCTeMbl KOOpAHHaT K CHCTeMe , CBSI38H-

Ho i! c aanpaaneHHeM Y
1 

II o5paTHBillHCb K 6noxy OOTeHUHHflbHbiX AflHH, OnpenenSieM fY, • 

II. PacC'!HTbtBaeTcSI BepoSJTHOCTb Ko"HaepCHR 

p ~ 
I 

12. B bT'IHCnSieTcSI saeprRSl 

11 no rj>opMyne (22) onpenenSJeTCSI nnHHa KouaepcHH 

11 

a npenenax KaMepbi 



0 
13. Hs KHHeMaTHKH paenaaa " - Meao Ha aaxonHTCR Hanpasneaue y 2 OTHOCHT9Jlb-

HO Yt d . 
Cos 0 • - 1 -

2Ey 1 ·1Ey~ 

"' ( ~ · 1T 

14., flo <!>opMynaM ( 13 ) H ( 14) paee'!HTbiSB9TeSI MBTPHIIB nosopoTa IJ,~ M(0t,~<). ,l 3, 

H e noMomb iO 6noxa rroTeHuHanbHbiX anBH onpeaenHeTeH f Yo 

B b!'!HensteTe!l sepostTHo eTb KoHsepeHH y 2 
s Ka Mepe 

fy. 
P 

2 
= 1 - exp ( - --- ) • 

L Y, 

C llOMOmbiO <i>opMyiJbl IIOIJHOl\ sepOBTHOeTH Ollp91l9IJSI9TeSI eepoBTHOeTb KOHSepcHH S 

KBMepe xoTst 6bt oasoro y -KSBHTB 

P,, p + p 
I 2 

p .p 
I 2 (23) 

+ 
Mbt aomKHbi HeATH queno N2 enyqaes oeTBHOSKI< 1J. - M9SOHB B KAMepe npH yeno-

BHH KOHB9pCHH XOT.R 6bi O.llHOPO 

+ 
y -I:SBHTB, flpH 6orrbWOM 

+ 
.; k • s K,. 3 

N 1 - o6meM qnene nolle-

N 2 npH6 -neHHR tL -M930HOB, BM9JOIUHX 3H9prHJO paenaae '!Herro 

IIHSHT91IbHO paBHO sepoBTHOeTH p 12 SSBTOil eTOIIbKO pas, eKOIJbKO pas Mbl perHeTpHpO-

SBIIH 1J. + -M9SOH S KBMepe, fi09TOM)' rroenellHBll rryBKT HBWero pae'!eTa lliiB Bbi6paHHOl\ 

TO'!KB pacnaaa . 

16. B cyMMBTope ~ cyMMBpyeM sepoSJTHOeTb P
1 

, (rroMHSJ, 'ITO Ha ny HKT 16Mb! 
2 + 

rronaaaeM TOIJbKO qepes nyHKT 5, T.e. rrpu yenosHB perueTpBIIBH ll - Me3oaa s KaMepe). 

Haxorrus noeTaTo'!HYIO eTaTHeTBKY N BCllbiTBHBl\ rrpB llBHHOl\ TO'!K9 paerrana, nepe-

XOllHM K rryBKTY 2, T,e, Sbi6HpaeM crreayiOmyiO TO'IKY pacnaaa H eHOBB IIOBTOpsteM pae'leT, 

flepe6pas see TO'IKH paerraaa, S eyMMBTOpe ~ Mbl llOIJY'!HM BeKOMOB '!HerrO N 2 B 

HBXOilBM OTHOW9HB9 N /N lliJSl llBHHOI'O HBTBpSBIIB 9H9pl'BH 1J. + -M9SO!r8 ( ( , ' + /1 ~) 2 t k k ~ • 

flepe6 upaH see .; k s o6meM uaTepsane ( b , 1), nony'IHM nonpasxy aa yenosBS! 9Ke-
+ 

rrepuMeHTa an" seero enexTpa saeprul! ll -M930H8. 

IL 

KaK 6hino cKaaauo aaaqane, nns:~ pellleHHfl aorrpoca o aapH8HTe B38HMone:AcTBIHI, Kpo­

M'e paerrpeaeneBHS! 1 , MOJKBO uenorrbsosaTh TBKJKe H paenpeaenesue 2 - 3 - 4 • 

HuJKe 6ynyT aaahi noS!eHeBBS! K rrporpaMMe B , rrossonstiOmeA MeTonoM MoaTe-Kap-

no paee'!BTBTb norrpaSKH, Y'!HTb!SaiOmue yenosust sxerrepuMeHTa, K TeopeTH'!eexoMy paenpe-

neneau10 2 • CaMa nporpaMMB B IIOIJHOeTb!O HSIJOJK9HB S flpHnOJK9HHH, flporpBMMB ll03-

12 



KBBHTBMH OT 

aonsreT y'leCTb r e oMeTpHIO OllbtTa npH pac qeTe pacnpeaeneHHll yrnos paaneTa Me )f(Jly y -

" -M930Ha He3BBHCHMO OT ~BKTB OCTBHOBKH + 

Hc nonbayeMal! a nporpaMMe 
u - Meaoaa s KBMepe. 

3HeprHH •o 
" - Mea oaa H KOC HHyca yrna paaneTa 

B coaMecTaasr nnoTHOCTb pecnpeaeneHHll ¢( 71 , x ) 

HHe nnoTnocTH pacnpeaeneaHH P, ('I) 31I9pT'HH 
y - KBBRTOB nony'Ia9TCll KBK llpOH3seae ­

O 

pacrrpeaeneRHll r/1 ( x ) KocHayca yrna paaneTa. 
" - Meaoaa aa ycnoaay10 nnoTHOCTb 

p rr ( Tf ) ll0l1Y'IB9TCH HHT9T'pHpoBBRHeM llByMepaol\ llllOTHOCTH p ( .;, '7 ) , 
an11 V 

rrepeMeRao lt .f 
H T 

s apHBHTOB ~OpMy!lBMH (7 ), ( 10), (1 2) COOTB9TCTB9RRO , flO 
, .llB BBOA 

B rrpeaenax 

~ 2 2 
(c- '1- V T/-•d) + b 

2(c-71-V'I 2 - d 2 ) 

ao 

---,.. 2 2 
( c-, +:1/ '1

2
-d ) + b 

Bbtsoa ~PMYnbt r/1 ( x ) 17/ 
llpHseae a B C TO'IHOCTbiO ao HOpMH poBKH 

2 2 · IS 1 -O< ·a/ 2 2 1 - ·x 2 · IS r/J(x)~ (Tf - ·d) <--) r, <- -) -d J,. 
2 2 

Ta KHM o6paaoM : 

r a e aopMHpyiOmHII MRO~Tenb rrony'!a e TcH HHTerpHposaaBeM 

xm a x 'I (x) 
max 

I • f. dx [ , P ,('l )· ~r/J(x )dq 

'I - -.... 
'1mtn • · 

X 

d v 2 

1- X 

1-- 2d 2. 

~ 

X 
mi n 

~ - _ , 1 • 

13 
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( 24) 

(25) 

( 26) 

(27) 

(28 ) 

( 29) 



HaTerpHpoBaHHe no 

C!l ~8KTOM OCT8HOBKH 

.; npH nony'<eHHB P 17 ( '7 ) oaHaqano, '<TO Mbi He HHTepecy eM-

+. 
ll -Meaoaa B KaMepe. DpH ueo6xouHMOCTB nporpaMMa B 

M OJK9T 6b!Tb H9CKO!IbKO YCIIOJKH9H8 C ll9!Ib!O yqeTa 9TOI'O ~8KT8. 

nporpaMM8 B IIOBTOp!!eT H9KOTOpb19 rryHKTbl IIporpaMMbl A , a aTHx cnyqagx 

.U810TC!I t;Cbi!IKH Ha COOTB9TCTBYIO!IlYIO ~OpMyrry IIpOrpaMMbl A • 

DpRMepoM ycnernuoro npRMeaeHIIH H3!IOJK9HHOA MeTO.UHKH Bbi'<HcrreHHH nonpaaoK K Teo­

peTH'<eCKIIM p acnpenerrer. K SIM .UIISI yqeTa yCrrOBHll 9KCII9pRM9HT8 MOJKeT crrylKHTb pa6oTa
191

, 

.UO!IOJK9HH8!1 H8 XII KOH~epeHUHH IIO ~H3HK9 Bb!COKHX 9H9prHI! B ny6He B 1964 I", 

191 B pa6oTe H3rrararrHCb pe3yrrhT8'rhl cpaaHeHHSI axcnepHMeHTarrhHbiX rHcTorpaMM c 

COOTB9TCTBY!OillHMH pacnpeuerreHHSIMH, IIO.UC'<HT8HHb!MH IIO !Iporp8MM9 A • 

111. 

191 I 101 B yrroMSIHyTon pa6oTe (paBHO KBK 11 B ) cuerraH Bb!BO.U o cnpaaeurrHBOCTH 

v -BapHBHTa B cna6hrx aaauMouellr.T BHHX. B CBH311 c STHM B03HHKaeT npo6rreMa o npe­

f 
< ~ - -Jl9!I9HH!I OTHOID9HH!I ~OpM¢8KTOpOB 

f+ 
saa!IMOJlellcTBHH, DpeJlnorrar aeTc H, 'ITO ~opM~aKTOpb! 

BXO.llRmHX B raMH11hTOHH8H cna6oro 

38BHCHT OT 8HeprHB 
0 

rr -Meaona. 

-H f 
+ 

llOCTOHHHbi , T. e . H8 

nns pemeHHSI 38.ll8 q H 8CT8CTB8HHO IIpBM8HHTb 111Bp0K O H3B8CTHbltf. B CT8TRCTHK8 Me­

TOll MaKcHMarrhHoro npaa.uono.uo6lrn 
1 
II 

1
• CyTh MeToua cocTOIIT B aaxoJK.uemm aHa '!9HH!I 

napaMeTpa , IIpR KOTOpOM JlOCTHraeT MBKCHMyMa ~YHKUH!I IIpBBJlOIIO.U06H!I L , SIB-

+ 
!Ili!O!Il8SIC!I COBM9CTHOI! II!IOTHOCTbiO BepOHTHOCTII 9!19pi"Hil '" - M830ROB BO BC8X H86-

niD.aaBlliHXCH cnyt:IaRx pacnaaa K + - Meaouoa. 

0TM9THM, 'ITO 9TOT M9TOJl yJKe llCIIO!Ib30B81ICH ll!I<l peweHHll 8H8!IOI'li'IHOI! rrpo6rreMhl 

- 1121 
B H8Jl8BHO IIORBHBID8t:iCSI pa60T8 • 0.UH8KO T8M H8 npHBO.UBTCR M8TO.llHK8 BbPUtCn9HHSI 

¢yHKUHH 1Ip8B.UOIIO.U06Hll C yqeTOM yCIIOBI!Jl 3KCIIepHM9HT8 ( KOTOpb!e cyweCTB9HHO OT!IH'!BIOT­

CSI OT H8WHX) , 

HaaoseM co6biTneM cnyqall pacnaJla 
+ 

K fl 3 C OCTBHOBKOtf 
+ 

fl -Me30HB B K8Mepe 

II KOHB9pCHel! XOT!I 6bl OJlHOrO Y - KBBHT8 , DycTb Mbl RMeeM peaynhTBTbl R86IIIO.U9HHSI 
+ 

C06b!THII, Co6b!TH9 C HOMepOM i XBpBKTepl!ayeTCSI 3HeprHell ll - Me30H8 /,; ~1,; 11 
e ro H81Ip8B!I9HII9M H ~8KTOM KOHBepCIIII XOTH 6b! OJlHOI'O Y -K B8HT8, nnSI OIIpenerreHIISI 

yC!IOBHOI! II!IOTHOCTH pacnpeJl9!I9HIISI W ( /,; , f ) 9Hepr11H ll + -M930H8 !3 i - M 

C06b!THH Mbl JlO!IlKH bl IIpeo6pB30B8Tb /lByMepHy!O T90p9TI!'l9CKYIO II!IOT HOCTb pacnpeneneHHSI 

( 7) TaK, 'IT06br Y'IeCTb ycrroBHSI axcnepn'-lenT a . Taxoll y 'leT caonHTCSI K IIHTerpuposanl!ro 

IIIIOTHOCTII ( 7), YMHOlK9HHOll HB aepOSITHO CTb KORBepCHH XOTSI 6bi OUHOI'O Y - KB8HT8 

ITO OCT811b llblM nepeMeHHbl:vi: '7 , aanpaaneHJ.i iO n ::meprnH y 11 n<>cnenyrowe!i nepe-

14 



HOpMHpOBKe DOOY'IHBmeAcsr OOO'I'HOCTH B CBH3H C Bo3MO>KHb!M o6p938HH9M CDeKTpa 

M930HOB DO'I'9HnH80bHOA ADHHOA e,.,. a 
[ 

-M COOb!TIIH, . 

+ 

"' 
ITocKOObKY ~YHKUHH (7) HBnHeTcH OTHomenneM aayx MHoroqnenoe BTopoA cTenenH oT-

HOCHTBObHO 
, TO T"OT >Ke BHA 6yAeT HMBTb II WI (.; , < ) 

yo(() + : VI{()·~ + Ya (.;) ·d~ 

v;. + v ; . . • . + : v;. ! , . 2 

(30) 

rae 3H8M9H8TBOb DODY'I8BTCS! B peaynbT8TB HOpMHpOBKH, T,e, 

l: 
'a f max 

v~. ~ J· vk (()d .; 
<:..min 

(k- 0,1, 2) (31) 

.; max f - 3Heprusr, COOTBeTCTBY!OIU8ll e 
'"'' 

TaKHM o6paaoM, norapH~M ~YHKUHH M8KCHM8DbHOro npaeaonoao6HH 6 yaeT HMBTb BHA 

, ( 2 , ~ .. ;. · ~ .; n , f ) ... ~ ln W f (.; 
1 

, t ) . 
I ~1 

(32) 

KaK naeecTno
1 11 1

, naunyqweA ouenKoA napaMeTpa 

~. DpH 38i:t8HHblX 
.; I 

, A8!0l!l8S! M8KCHMYM ~YHKUHH (32), 06b1'1Hbll! MBTOJ:t 

~ =0 

OYi:tBT B90H'IHH8 

K8 
nyTeM peweuusr ypaauenHH 

a,. Dp8KTH'IBCKH HBDpHMeHHM B CHny 

CDO>KHOCTH '>Tor·o ypaenenHH, IToaToMy ObinO npeano>Keno onpeaenHTb M8KCHM8DbHOe anaqe-
HHe L 

nenocpeacTe,enno, Bbi'-!HCnHH <PYHKIIH!O (32) MHoroKp8THO npu paanH'!HbiX < · 
C HeKOTOpbJM WaroM f. r '• 

Bbr'IHcnenHe L 
, K8K 3TO cneayeT H3 ~OpMyn (30) - (32), CBOI:tHTCS! K Bbl'IHcne-

HH!O ~YHKIIHA 
Vk ( .;) (K = 0,1,2) B DlOOOI! TO'IKe 

H3 0Tpe3K8 . ( ). 
max 

<ho Bbi'IHCnenHe 6brno npoeeneno MeTonoM Mon,.e- Kapno e nanaraeMoli HH>Ke npor­
PBMMe C. 

KpoMe KaaecTHhrx Ta6nuu 1-3, e nporpaMMe 

co6paua 3KcnepHMeHTanbH8H HH~OPM81lHsr o6o acex 

c HOMepoM 

c 
n 

ucnonbayeTcH Ta6nuua 4, rne 

COOb!THHX, noll K8>KAOro COObi'I'Hll 
a Ta6nuue 4 YK838HO CBMb 'IHcen: -\I , YOf , 2o. ;X 21,Y 2t ,z 21 l: 

ITepebre , ~ I TpH H3 HHX - KOOpllHH8Tb! TO'IKH pacnaaa K + : 
- Meaoaa, BTOpbte Tpu - K o opnu-

+ 

+ 
RBTbi TOl.{KH H8 TpeKe 

'"' 
-MeaoHa H, H8KOH8Il

1 (; - 3HeprHH 

"' - M e a o na. 

15 



YOI 

flporpaMMB C 

1. H a Ta6mmhi )\t, 4x / Bbi6 npaeTCH o <tepenaa<I TO<tKB • i 

Z 
0

, X 21 y 21 z 21 
< 
'• I 

2. P accl.IHT blB810TCSI HanpaansuomHe KOCHHYCbi TpeKa 

f = 
X ot - Xo l 

I 
PI 

1 
T.e. ceMb 'lRcen x, 1 , 

+ ll -Me30B8 : 

m 
I = 

Y,I-Yol 
2 2 2 

P
1 

= .j(X 
21 

-X
01

) +(Y
21

-Y
01

) + ·(Z 21 -ZD 1 ) 

·pi 

n l = Z~ 1 - z~ 1 
r 

I 
f - noTeH-

111 3, 06pamaH Cb K 6noKy onpeneneHHli noTeanuanbHbiX nmm, aaxO!lHM 
+ 

UHBnbHYIO JlnHHY 
1 

COOTB9TC T BY101llYlO Hanpa aneHH lO 
j.l - Meaoua, flp11 pac<teTe M (li 1 , ¢ 1 l 

H8Jl0 yqeCTb , 'tJTO 
cos0 1 -= · n 1 

COS ¢I a - - • 

f I 

v' 1 -n2 
I 

sin ¢, = 

v' 1 

m, 
n• 

I 

4, Ha T a6nHUbi N.> 2 no noT~eauuanbHO ll n nuae f u, H8XOllHTCS1 r; m a11: t - MBKCH-

+ - M930H8
1 

KOTOpbiH MO>K9T 6bt'l'b 3 a perHCTpHpOB8H B K8M9pe no 
M8nbH851 a He p rHSI j.l 

HanpaaneHHlO ( 0 , ¢
1

) , (B cnyqae, ecnH npH HHT epnonSIURH nonyqB TCSl .;m ax 1 > l , 

rronaraeM f, max
1 

=· 1}. 

5, flo <jlopMynaM ( 8) H ( 9) paCC'IHTbiB8eM 

• rne f, mln < f, ' .;,."! · 
T) min (f,} 11 T) max (f,} 

6. Pa3birpbiBaeM sa eprHIO 
11 O - Me30H8 p8BHOMepHO B HHTepaane ( T) <nln (~ o J) max(,~)} 

'11 = a,[J)max( f,) -7)mln( •;) J •+ '~mtn (f,} 

H no6aanHeM enHHHUY a ctteT'tJHK ttHcna HCIIbiTBHH£% N 1 • 
( H anoMIUIM , qTo r a 1 no- npe >K-

aeMy oaaaqaeT oqepena oe cnyqallaoe qHcno H3 HHTepaana (0,1)). 

7. flo cjlopMyne ( 19) pacC'IHThiBaeM cos 0 2 ( ·~ , 'It 

P aabtrpbtBaeM aanMyTanbHbtll yron ¢ 2 = · 2rra 2 • 

B. Pac'IH TbiBaeM MaTpH!lY M 2 = M(IJ 2 , ¢ 2 l · :r.l (IJ 1 , ¢ 1 ) . 

9, flo <jlopMyne ( 21) p83blrpbiBBeM :O>HeprHIO Y 1 : 

E Yt = E Yt (a 3 ) . 

------
x/ CM. npnMe'laHHe H8 cTp. e. 
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10. no cjlopMyne ( 22) B8.X011HM I1JlHBy KOBBepcHH L y 
1 

• 

11. Onpe11enHeM aanpasneBBe y 
1 

cos e~ • . 
2 E y • f ..j 'I " _ , d 2 

I I 

12. no aaanoraa c nymrTBMH 10-15 nporpaMMbt 
A pacc'!HTbiBaeM sepoHTHOCTb Pu• 

13. Hcnonhayg cj>opMynhl ( 7a), aaxo11aM npoHaseJleaag 

H CYMMHpyeM HX B CYMMBTopax l; • l: 2 COOTBeTCTBeHHO. 

14. CpasaasaeM COI19pJKHMoe C'!eT'!HK a 

('IHCnO N 
Bbt6Hp8.9TCH 83 C006pSJK9HHit TO'!HOCTH p8.C'!9Ta H B03MOJKHOrO Bp9M9HH C'!9Ta 

N I c 38.118HHhlM 'IHCJlOM llC flb!TBHHil N 

aa 3BM). Ec.nu N 1 <. N , soaspainaeMcH x nyaxTy 6 aToll nporpaMMbt. Ecna N 
1 

:2: N 

li9p9XOJll!:M K CJl911YJOIUeMy nyHKTy 15. 

lB. Bbi'IHC.Ill!9M B9JlH'tHHhl 
VI (~) H v 2 (') 

vk (.;) c _!_ r., (f.>-., (()). :;+ I(K- 0,1,2). N max mfn 

lB. Bbt'!HCJlS18M 

c PB31IH'IHbiMII 

V' 
k no <jlopMyne ( 31). llns 3Toro HeOOXOLIHMo nosTopnT;, pac'!eT 

C liYHKTa 5 no 15 C TO.IlbKO paa, CKOJlbKO Tpe6yeTCH 11JlH HHTerpapo-

BBHHH (31). llanee nepexo11aM K nyHKTy I, T.e. Bbl6apaeM cneay10mee co6btTae. nocne Bbt-

'IHCJl9HHR KOacjl<PHUH9HTOB V k ( ( I ) H V' 
k Mw MOlKeM l!nH P HLia aHa'!eHnt! napaMeTpa 

no cjlopMy.ne ( 30) H (32) nocTpOHTb rpa<jlnK <jlyaxuaa f~ L • 

Heo6X011HMO OTMeTHTb, '!To B 3TOI! nporpaMMe HcnonbayeTcg He BCH HH<jlopMauaH, no-

JlY'iB9MSH H3 3KC!I9pHM9HTa. 

Ha a xcnepnMeHTa c K+ 

"a 
TB Mbl JlOJlY'!69M HH<jJOpMBUHIO 0 C.ll911YIOIUHX B9JlH'IHHBX: HanpasneHHe Bbl.ll9Ta 

- pBCI1BI1BMH 11pH YC.IlOBHH KOHBepcan Ol!Horo 

0THOCHT9JlbHO CHCT9Mbl KOOpJlHHaT KBM9pbl ( yr.nbt 

+ ,., 
+ 

Y -KBBH-

-M930HB 

( ); yron M9lKJlY HanpasneHHHMH 

0 H </> ) i 3HeprHH u -Meaoaa 
y -KB6HTB H 

11 + -Me3oaa; paccToRHRe, Ha 
KOTOpOM KOHB9pTHpyeT 

y -KBBHT. B nporpaMMe c 
He HC!IO.Ilb3YJOTCH JlOC.Il911HHe JlB9 

BO.IlH'IHIIbl. lfT06bt Y'I9CTb BCIO HH<jJOpMBUHJO, H906XOJlHMO BOCITOJlb30B6TbCH ll6HHb!MI'I pa6o-

Tb/ 

131

, rne naeTcH BbiBOil pacrrpeJleneHHH yrnos paaneTa y - KBBHT-nenToa. lfeTblpex­

MepHast <jlyHKUlfst fl.llOTHOCTH BepOstTHOCTH, ITO.Ily'IeHHBH C JlOMOIUbJO 1'13JlOJK9RHOt\ TBM M9TOJlH-

Kll, YMHOlKB9TC>t HB <jlyHKUHIO JlJlOTHOCTH B9pOHTHOCTll KOHB epCliH 
y -KBBHTB 
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H HHTerpll pye,'C$1 t!O seeM uena5mOJl8BlUHMCH nepeMeHHb!M. norH't9CK8$1 CTPYKTYPB C't9T8 

no'ITH ne HaMeEHe TCH B aToM cnyqae. Mo>KeT npeucTaBHTh naTepec aonpoc o speMenn, neo5-

xon.nMot-.t .llll ~ paClJeTOB H8 3BM no H3nO>KeHHOA M9TOllBK9. 

Ha pacqeT no nporpaMMe A onaoro sapnaHTB ( V S nnH T 

+ K -Meaona ''- usauuaTn anaqenHl! aaeprll.ll 

npn ncrronh­
+ 

J.L -Me30H8 

30B8HH B 100 TO'!eK p8 :0t18Jl8 

Tpe6y eTCSI 5 '!BCOB MBlUIIHHOrO speMeHH 1!8 Tpexanpecnol\ 3BM, IIMB!O!Uefi CKOpOCTb 20 Tb!C, 

onepauHti a c eK. 

nnSI Bbl'II!CtTeHIIA ITO nporpaMMB C npH 
n • 120 na noci-poenne rpa<jlliK8 L (• .) 

H8 100 3H8'1eHRfl Tpe5yeTc!l 3,5 qaca. 

B aaKniO'Ienne Mhl xoTHM Bb!pB311Th 5naronapaocTh H .B. l.fysHno, KoTopbrl! o5paTnn 

nawe BHHMBHIIB Ha aauaqy o MBKCHManhHOM npasnonouo5HH n B.H. KoqKHHy, nponenasweMy 

KOHKpeTHble pacqeTbl H8 3BM. 

llPI1nO)KE HHE 

llporpaMMB B 

1. !10 <jlopMyne ( 28) paCC"!I!Tb!BSeTC!I B9tiii'IHH8 
• !lpenetlbl IIHTerpHp0B8HII!I Jl8Hbl 

B (29) . 

2. Ha nHTepsana X min 
X max ) Bb!5Bp89TC!I oqepellHOB 3H8'teHHe 

xt IC :xmtn + k·~X 

!'.x 
x -x max mtn 

n 

3. CTponTCS~ Ta6nHua pacnpelleneHH!I: ry 

rue 

c waroM 

ry 

F,{ry) • F(ry / x = -x, )= -- f ¢{y , x)dy, 
p ( Xk) rym!n (xk) 

TJma.x(xk) 

r. "' < y • x • ) dy P( X.) 

71mtn (xk) 

!'.ry c 
Tlm&x - 'l'J mln 

m 

ryt = 'lntn (xk) + i!'.ry • 
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4. Bhl6apaeTCa oqepeaHaa TO'IKa pacnaaa X
01 

5. PaabirpbiBaeTca aHepri!'ll 0 
rr -Meaoaa no anropaTMy: 

ecna 
F k ( '1 l ) ~ a I < F k ( 'lk I+ .I ) ' 

TO SHepraa pasaa 

6. no ljlopMyne ( 21) paablrphiBaeTca aaepraa y 
1 

E a 
yl 

7. Bhi'IRcnaeTca aaepran Y 
2 

8. no ljlopMyne ( 22) II8XOilHM 

9. PaabirphiBaeM nanpasnenae y 
1 

II3 T86flHilbl 3. 

cos 0 1 a . 2 a 
8 

- · 1 

¢ 1 m - 2 rr ·a 4 

10. 06pamaac& x 6noKy onpeaeneaasr noTeanaan&BbiX .111TBII, aaxoaaM f Y 

1 

a paccqa­
TbiBBeM: 

II. Hanpasneaae Y 2 • 

cos0 2 •· xk 

¢ 2 • - 2~ra 4 • · 

PacclU!TbiBaeM M 2 ~ - M(0
2
,¢ 

2
)· lM (0

1
,¢

1 
anaay fy

2 
• , 

12. Pacc'IBTbiBaeM 

a onpeaenaeM noTeanaanbnyro 

18. CyMMapyeM sena'IHay P 
1 

• lP 
2 C COil9pJKBMbiM CYMMaTopa 

npa aTOM 9/lHHB!ly B C'I9T'IHK 'IHCna llHKnOB I. 1 1 npn6asnaa 
1W 2. 

14. CpaBHnsaeM No c N 

Ecnn No< N YXOilHM Ha n. 5 
Ecnn N >:N- . 

a a n • 4 . - , 

15. nocne nepe6opa Nl 
p8CC'IHTbiB89M B9nH'IBHy 

I, I t 
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B biBO.llHM ee HB rreq8Tb H HneM HS HOBOe 3H8tieHHe X k 1 T.e. HB n. 2 

Ta6nuna 

i A, B, c, o, 
-

0 0 1 0 

2 0 0 -I -15,3 

3 0 . -I 0,3922 -21,5 

4 0 I 0,3922 -21,5 

5 - I 0 0, 2814 -20 

6 I 0 0,2614 0 

Ta6n uu a 2 

.; L .; L /: L ~ 

0,440 0 0,546 3,08 0,816 21,99 

0,474 0,48 0,557 3,67 o,a>4 25,95 

0,478 0,53 0,569 4,29 o,gro 29,96 

0,482 0,65 0,581 4,94 1,027 40,35 

0, 487 0,78 o, 593 5,62 

0,492 0,92 0,605 6,32 

0,496 1,07 0,618 7,05 

o, 501 1,22 0,628 7,81 

0,506 1,39 0,651 9,37 

0,5II I, 56 0,675 II,02 

o, 515 1,74 0,698 12,73 

o, 525 2,12 0,722 14,50 

0,534 2, 53 o, 769 18,17 

----- - -
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