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Pa6oTa nocs~eHa pa3BHT~ CHCTeMH HHOOh/I/. b paMKax STO~ CHCTe

MN HM88TCR TIOACHCTeMa, BKRD4~aR nporpaMMH ARR ¢HTHpOBaHHR (annpoK

CHMaQHH) OAHOMepHNX H ABJM8pHNX CTaTHCTH48CKHX pacnpeAeReHHA HRH 

ITOAPOTOBneHHNX B cne~HaRhHOM iflopMaTe Ha6opoE AaHHNX ARR iflJHKQH~ MHO

PHX rrepeMeHHYX. b ITOACHCT8Me ifJHTHpoBaHHR npHM8HR8TCR AHHaMH48CKOe 

pacnpeA8R8HHe ITaMRTH, npH 3TOM 06oeM Tpe6yeMOA ITaMRTH npRMO OITP8A8RR-

8TCR KORH48CTBOM HCKOMHX napaMeTpoB. Heo6XOAKMN8 MaCCHB~ ITaMRTH B~e

RRDTCR CHCT8MO~ B H8TIOM848HHON o6~eN 6nOKe. ilOACHCT8Ma paCC4HTaHa Ha 

ifJHTHpoBaHHe ABJMR THTiaMH ifJJHKQH~: BHyTpHCHCT8MHO~ H BHeWHe~ iflyHKQHe~, 

3aAaBaeMO~ TIORh30BaTeneM B RBHOM BHAe. 0AHO 3aAaHH8 MO~eT COA8~aTh 

H8CKORhKO 06p~eHH~ K ITOAUpDPpaMMaM ifJHTHpOBaHHR, ITpH 3TOM ifJHTHpyeMNe 

pacnpeAeneHHR H ifJHTHp~He if>JHK~HH MO~HO H3M8HRTh OT o6p~eHHR K 06-
p~eHHD. ilOACHCTeMa MO~eT pa6oTaTh KaK C npoMe~yT04H~ 6y¢epOM ARR 

HCXOAHNX AaHHNX, TaK H c HenocpeACTBeHHO~ B~6opKon HHTOpM~H, xpa

HHMol1 B ynnoTHeHHOM ¢opMaTe pacnpeAeneHH~ HBOOK. 
;~!-m '~YITI'I~Vt:\tUHU'I tJl1Y'l'{JI<IL:Ht:'l'eMHOI1 qJJHKL\H8!1 ee Bl1)J, 3aAa8TCR H8RB

HO 3a C4eT cneQHanhHoro o6p~eHHR. B KaqecTBe BHyTpHCHCTeMH~x ¢JHK

qH~ HCITORh30BaRHCh o6~~~e TIORHHOMH, a TaK~e ~JHKL\HH ARR ifJHTHpOBaHHR 

HOpMaRhHOPO H ITOKa3aT8RhHOPO pacnpeAeReHH~. ~HTHpDBaHHe TIORHHOMHaRh

HOH iflJHK~HH THITa P ( x) =La . x i B H8KOTOpNX cnyqaRX JCTynaeT tPHTH-
L l 

poBaH~ C TIOMO~hD aHaROPH4H~ if>JHKL\HH 

Q(x)=C
0

/2+L,CiTi(x) , PA8 
i=1 

T1 (X) - OpTOPOHaRhH~e ITORHHOMH. flpeHM~8CTBa rPHTHpOBaHHR iflJHK~HRMH 

Q(x) ITO cpaBH8HHD C P(x) CBR3aHO C M8HhWHM BRHRHH8M norpemHOC

TeH B~HCR8HH~ Ha KOH84~H pe3yRhTaT. 0AHaKO CR8AJ8T OTM8THTh, 4TO 

C~eCTBJDT o6naCTH 3Ha4eHHA HCXOAHO~ ¢JHK~HH,TaKHe, 4TO ¢HTHp0BaHHe 

06~qH~H TIORHHOMaMH OKa3~BaeTCR ITP8AIT04THT8RhH88 ifJHTHpOBaHHR OPTOPO

HaRhH~H ~JHK~HRMH. B CBR3H C 3THM npeAnaraeTCfl AOITORH8HH8 MH0~8CTBa 

BHYTPHCHCTeMHNX ¢YHKQHA, a He 3aMeHa OAHHX iflJHKQHA APyPHMH. 

B KaqeCTBe ITORHHOMOB T. (x} B3RT~ ITORHHOMH ~e6~eBa nepBOPO 

POAa H ITORHHOMN Jle~aHAPa/2/, 
1

0pTOPOHaRh~e Ha 0Tpe3Ke (-1,+1]. TaKHM 

o6pa30M, 8CRH HCXOAHOe pacnpeAeReHHe B8RH4H~ z 3aAaHO Ha 0Tp€3K8 

[a, bJ , ero Heo6XOAHMO npeo6pa30BaTh, HCITORh3JR COOTHOW8HHe 



x=(a+b-2z)/(a-b) • Tpe6yeMble ,IJ,JIH KalK,IJ,OI'O KaHana I'I-ICTOI'paM-

Mhl 3Ha48HI-IH Q (x) 1-1 ee nepBb!X flp01-!3BOf);HblX Bbi41-!CJIRIOTCH C 1-!CTIOJib30-

BaHI-!8M peKyppeHTHbiX cf,opMyJI 

Tn+ 1 (x) =2xTn (x) -Tn_ 1 (x) 

rrp1-1 rjli-!TllpoaaHIUI ITOJIIIHOMB.MH Y.e61:lllleaa 11 

Tn+ 1 (x)= [ (2n+1)x Tn(x)-nTn_ 1 (xl] /(n+1) 

I1p1-1 ipliTllpOBa.Hl-11-1 fiO.TIIIHOMaMJII JleJKaHgpa. 

ilo CpaBH8Hli!O C aJibT8pHaTJIIBHbiM !IOf);XO.Il,OM - H8TIOCp8,Il,CTB8HHblM Bbl-

4HCJI8Hli8M Tpe6yeNHX fiOJil1HOMOB flO HBHOil ipOpMyJie pea.JUI30BaHHblM aJIPO

pliTM Tpe6yeT lip II Bblfl0JIH8HJIIII M8Hbl118 llaMHTII II BpeMeHI/<::/. l{pOM8 3TOPO 1 

I1p11 a,1bT8pHaTIIBHOM aap11:aHT8 OKa3biBa8TCH 60Jiblli8ti TIOI'p8liiHOCTb Bbi411CJI8-

HJIIM. 

tlJIIfl; pa3.710JK8H11H Q (x) Bb!6paH C ytl8TOM COBM8CTI1MOCTI1 CO CTa.!lgaf)'!'-

Hb!M\1 nporpaMMaMVI ECTRAN, CHSUM1 , BKJI!0~8HHb!Mll B 6a30BYJO 61!6JJIIOT8Kl
4/ 

0~9M 1-1 CERNa. QTI1 npOI'paMMH MOI'YT KCITOJib30BaTbCfl ITOCJI8 ITOJ!yt<8HKH 

K031¢J11~118HTOB pa3JIOJK8HI1H ITO OpTOI'OHaJibHbiM ITOJII1HOMaM. 

b Ka48CTB8 OL\8HKII 411CJJa 3Ha4arJiliX ~111pp, T8pH8MblX B llp0l..\8CC8 ~-
.3/ 

pe[i8,18HI1rt 11CK0Mb!X rrapaM8TpOB, MOJKHO 11CITOJib30BaTb cjJaKTOpbl KOpp8Jifll..\ll , 

paRHble I1p0113B8f);8HI110 .IJ,I1ai'OHaJibHb!X ::JJI8M8HTOB npHMOM Jll o6paTHOt\ MaTpYI~ 

CI1CTeMbl HOpMaJJbHb!X ypaBH8H11tl. B paccMai'pMaaeMOM cnytrae JIMHefiHoti 3aBI1-

caMOCTI1 rpyHrqMOHaJibHoro aprYMeHTa OT acKOMblX napaMeTpOB 3JieMeHT MaT

PI1L\bl AJIH pa3JIOJKeH11H no noJIMHOMaM -ie6LilileBa/JleJKa.H.IJ:pa/ onpe.uen.aeTcH co

OTHOIII8HI18M 

zik=~WjTi (xj)Tk(xj) 

a IJ,JIH 06bi4HOI'O ITOJI111f0Ma 

"' i k Zik= L-Wj xj xj 

3,IJ,8Cb W j - B8C0Bbl8 K03rf$1Lji18HTh!. 

ilp11 3~8HHOM T04HOCTI1 IICXOf);HblX f];aHHHX II ~11KC11pOBaHHOM pa36118HI111 

o6JJaCTI1 onpegeneHMH rpMTIIpyeMotl TYHKL\11K 113M8H8HI1e TaKTopoa KOppeJIHI..\HI1 

CBR3aHO C KOJIII~8CTBOM 11CKOMblX napaMeTpOB (nOpflAKOM ITOJII1HOMa). 

VICCJI8f);OBaHII8 TO'IHOCTII paCCMaTpiiBaeMblX M8TOf];OB ilpDJ113BO,IJ,I1JIOCb Ha 

:JHil coc ( 60-pa3pflAHOe cnoao) 11 Ha EC iJ]jd (J2-pa3pfl,Il,Hoe c;roao). 

~HTllpDBa.JlaCb, B TiaCTHOCTI1, I'IICTOI'paMMa, llp8ACTaan~aH C060ti 

3Ha48HII8 i!YHKL\1111 L._ xi Ha 0Tp83K8 (-I ,+I). 'l'aKot\ B11fl; rpyHKI..\1.111 He 
L=o 

CHHJKa8T 06Il!HOC'I'I1 IICCJI8f);OBaHH«, TaK KaK 3Jl8M8HTbl MaTpW!L\bl CI1CT8Mbl HOp-

l&l.!ThH!iX ypaBH8HJIIn He 3aBJ.ICHT OT MCKOMblX K03q¢lll.\118HTOB. HapymeHII8 

cxoglfMOCTII Ha al:3M ceMefloTaa EC npm1cxogKT np~o~ rpa~<Topax KoppeJJH~ll 

IU6-Ju7 
11 f];OCTIII'a8TCH ITpll OpaBHI1T8JlbHO MaJJblX i , 8CJJI-! HCI10Jlb30BaTb 

06Y4Hbl8 ITOJII1HOMH. CI!Tyal..\KH C~8CTB8HHHM o6pa30M M8HR8TCR rrpH MCITOJib-

30BaHI111 opToroHa.JlbHhiX noJJMHOMOB Taro JKe nopngKa. Koppe!IfiL\1111 AJIR 11c-
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KOMHX K03~K~H8HTOB rrpK OpTOI'OHanbHbiX fiOnKHOMaX KC~838ET, K 683 ~0-

llOHHKTenbHbiX HTepa~A Haxo~Tcn npaBKnbHoe pemeHKe. nepexo~ B nonK

HoMKanbHOM ~liTe OT o6~ rroni-!HOMOB K OpTOI'OHanbHHM IT03BOnKH llOBH

CHTb 6onee ~eN B ~Ba pa3a rropH~OK arrrrpoKCKMHp~X rronKHOMOB. 

np11 rrporpaMNHoA peanH3~HH HOBhiX B03Mo~ocTeA HBOOK oco6oe BHK

MaHHe y~eHHHOCb Ha~e~OCTH, COBM8CTHNOCTH C rrpe~HMK B8pcKHMH, a 

Ta~e rrpoCTOTe HCITOnb30B8HHH II KOHU8ITTyanbHOMJ e~HHCTBY CHCTeMH. 

HoBYe B03MO~OCTH peanHaoBaHY B pawKax HMe~eAcn nporpaMMH 

HFITPO • YrrpasneHHe pE!li[HNOM ee pa6oTH ~OCTHre.eTcn 3a c~eT 3MaHHfl 

rrpH3HaKa L B yrrpaBnfllliii8M CHOBe IC /I . 

KpaTKoe onHcaHHe (pyKOBO~CTBO nOJib30Be.Tenn) 

rrporpaMM ~TKpOBaHHR 

IlPl1JIOiKEHl1E 

ilo~npoi'p&MMN ~KTKpDBaHHH (HFIT,HFITEX,HFITGA,HFITPO) 

OC~8CTBJ!f!DT HaXO~eHHe MeTO~OM H&KM8HbmHX KBaApaTOb napaMeTpOB 

~K~KK, annpOKCKMHp~eA CTaTKCTK~8CKH8 pacrrpeAeJJeHllfl, 3aAaHHble B 

cTSH~apTHOM ~pMaTe HBOOK. KpoMe 3Toro,npegycMoTpeHo Haxo~eHKe na

p&MeTpoB ~KUMA OT n nepeMeHHhiX ( n ~ 9 ) • B 3TOM CJIJ11lae tPHTKpyeNHe 

3Ha~eHKfl ~YHKUIIA ,0~ 6HTb 3MaHY B TaK H8.3NBa8MOM F ~pMaTe, 
cflCmMA.Te F'flMTT.T 'o/. Ba!JMA.HT FflMTT.T • MOOH!bMili-IDOHB.HH!.It\ OJ!ll DA.rlOTbl 

B paMKax HBOOK, HcnoJib3Y8TCfl B Ka~ecTBe BHJTpHcHcTeMHoA noAnporpaMMbl. 

3Ha~8HKfl KCKOMHX napaM8TpOB B~CJifiDTCfl 113 yCJIOBKfl MHHKMJMa ~Kl..\Kll 
N 

X2 = ~(C(I)-F(X(I),A1,A2, ... ,AK))2 I'Ae 

I=1~ E(I) 

N - KOJ!H~eCTBO KaHaJJOB B I'HCTOI'paMMe HJIII AM8.I'paMMe paccef!Hllfl (KO-

HH~eCTBO 3H8M8HTOB aapH8.!..\KOHHOI'O pR~a) , 

c (I l - co~eplltHNOe r -ro KaHa.Jia, 

E (I) - OU8HK8. Ol1IH6KH C (I) , 

X (I) - l18HTp I -rO KaHa.Jia, 

F - annpOKCKMKpyD~af! ~KUKR, 38.BKC~af! OT HCKOMblX nap8.MeTpOB 

A1,A2, ... ,AK 

3H8.~8HKH E(i) MOI'YT 6HTb 3MaHY ITOJlb30BaTeneM nocpe~CTBOM 

nporpa.MMI>I HBARX KHH HPAKE • EcnK E ( i) 3a~8HO paBHbiM HYJI!O, 

COOTB8TCTByD~~ KaHaJJ HI'HOpKpyeTCfl B npouecce ¢MTKpOBaHHfl. 

Oo YMOH~aHim E ( i) BY4KCHFIDTCR nporpaMMaMK ~KTKpDB8HKfl H8. OC-

HOBaHKl-1 3H8.~8HHA C ( i) • Ec.JrK ITO Kpai!HeA Mepe 0~0 C ( i) ( 0 1 - BC8M 
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npHnHCNB&8TC.R OAHH&KOBa.R omH6Ka E ( i) = 1 • B OCTMbHhiX CRytla.RX E {I) 

s~6MpaeTc.R paBHbiM {C(I) . EcJIH co~epliHMoe K -ro KaHana-MaJia.R nono-
-10 

J!tMT8.1IbH&.R B8.1IH't!HH&, TO't!Hee , C ( k) /MAX ( C ( i) ) ~ 1 0 , TO KaHM HI'HOpHpyeTCH • 

~H npOI'paMM HFITEX, HFITGA, HFITPO BXOAHOM HH~OpM8l\~8ti 
CRYJKHT OAHOMepHOe CTaTHCTHti8CKOe paCTip6A8R8HHe, !lpol\6,D,ypbl B~HCR6HHH 

Hat<MbHNX 3Hat<eHHM napaMeTpOB, 3Hat<eHH~ ~JHKL\HM If npOH3BOAHb!X HBnH
lOTCH BHyTp~CHCT8MHbiMH, 

.J.nR nporpaMMb! HFIT nOJib30BaT8Rb ,!\OJIJP\8H npeACTaBHTb KpOMe 

MaCCHBa HCXOAHb!X AaHHbiX BHemH~!O IIOAITPOPpaMMy-·ilyHKL\HIO, a TaKJP\8 H8'-1Mb

H~e 3HatleHHH napaMeTpoB. flORb30BaTeneM MOf'JT 6~Tb llp6,!\CTaBJieHbl nOA

DporpaMMb! ,1\RR B~HCR6HHH llpGH3BOAHbiX. flo J'MORtlaHH~ IIpOH3BO,l\Hb18 BHem

Heti ~JHKL\H~ Ollp6A8RR!OTCH t<HCJieHHO, 

06J)8.IJJeH~e K IIpoPpaMMe HFIT 

CALL HFIT{ID,FUN,NP,P,CHI2,IC,5IG,COV,ST,PMI,PMA) 

OCJm6CTBRH8T iflHTHpOBaHHe BHemHeti ~JHKL\H8M FUN , 3aB~C~eti OT napa

MeTpOB C0,!\8~~MOI'O paCIIp8,!\eJI8HHH ID , flpH B~aqe p63YRbTaTOB o6ecne

'tiHBaeT COBMe~eHHHe rpa¢KK~ HCXOAHOA If arrrrpoKCHMHpYlQ~eti W~ ARH 

OAHOMepHbiX pacnpe,!\eneHHM. 

BXO,!!,Hble apr,yMeH1'bl: 

ID - loi,!\6HTH!fl~KaTOp pacnpe,IJ,eReHHH ; 

FUN 

NP 

~MH aTITIDOKCMMM~ynmp~ 

npoAeKnapHpOBaHO KaK 

- 'ti~CRO napaMeTpOB; 

nnnrrnnf'lnnt.n.n" m~"'"""u .... 
.._- --- rJ·-·-...,..-••.o 

EXTERNAL ) ; 

p - MaCC~B Ha'tlaRbHNX 3Ha'ti8HH~ napaMeTpoB 

IC - ynpaBJIR!O~ee CJIOBO (CM.HHllte); 

I-""'---··-
'r\"-""""'I.U.lV 

~ 

VJllJ.D 

5T - MaccHB Hat<aJibHbiX ~onycTKMbiX 3Hat<eHHti rrp~pBllleHH~ rrapaMeT-

PMI 1-
(PMA)j 

po B, l!O YMOJI'IaiDIIO ST=O, 3 · P , ARR P=O B8.1IHtii'IHa 5T Bbl-

6~paeTCH paBHOM illl'lpHHe KaHana; 

Macc.aB IDDilliYJX (BepXllliX) rpamm napru.!eTpoB; no YMOJI'IaHil!O 

BHOHpaiOTCH pammtllli -1 (O'I6H:& OOJlbiiiOlv!Y 'll!CJIY, 3aBl1CHIII6My 

OT pa3pJWIOCTl1 CJIOBa Ma!l!llli~). 

bHxD,!I,Hb16 api'JM6HT~: 

p 
BbNI'ICR8HH~e 3H8ti6H~H rrapaMeTpOB ; 

CHI2- 3Ha4eH~H X2-rp~T~p0BaHHH j 

SIG - MaCC~B 3Ha4eH~ti Oill~60K napaMeTpOB; 

COV - MaTp~Ua om~60K DapaMeTpOB ( aepXHHH ee nOJIOB~:·m, BKR!O'iaiDll\8.f! 
IJ,Itaf'OH&lb), 

4 

flporpaMMa AOnycKaeT o6p8llleH~e c oepeMeHHHM q~cnoM apryMeHTOB 

(~aKT~'t18CK~X napaMeTpOB). ApPyM8H~, Ha'ti~HaH C CHI2 BKR~'ti~T8RbHO, 

MDI'YT 6HTb on~eH~. TaK~M o6pa3oM, B npocTe~rneM cnyqae o6pruqeH~e 

BKRlO'tlaeT 't16Tb!p6 apf'yt.l8HTa. Pe3ynbT8T~ MOf'JT 6b!Tb Bb!AaHb! Ha f18'tlaTb 

f10Cp6ACTBOM CTa!{AapTHOf'O 06P8lll6HMH K DpOPpaMMe HPRINT. 

lip~Me'tlaH~e. )J.n:H B~6opa pa3JIM'tiHNX p6l!\~MOB pa60Tbl DpOI'paMMbl ~ Bb!

BOAa p83YRbTaTOB ~Cf10Rb3Y6TCH yopaBnH~~ee CROBO, BKR~'tlaiD~ee AU C8M~ 

Dp~3HaKOB, 

IC=Lx1000000+Fx100000+Bx10000+Dx1000+Wx100+Px10+S. 

5=2 -Do yMO~aH~o~IO 3aHOC~T 3H&'tleH~H aoopoKCMMHp~~etl ~yaKq~~ ARH 

opeACTasneHMH aa AL\IlY ~n~ rpa.!fmqecK~x ycTpotlcTsax, 

5=1 -3Ha'ti8H~H He 3aHOCHTCH, 

P=1 -ne'tlaTb pe3ynbTaTOB noCR8AH6tl ~Tepaq~H, 

P>1-neq:aTb pe3yRbTaTOB HT8pa.L\11M C HOM8pOM Nx(P-1), N=0,1,2 ... , 

P=O -no yt.lOR'tlaHHlO neqaTb pe3ynbT8TOB ~Tepal~H 6nOKHpyeTCA, 

W=1 -3H8T.l:8HHH E(i), OTip6A8RH~~~~e seca TOT.l:6K, ycTaHaBRHBalOTCH paBHb!

MH 8AHHHL\8 , 

W=O -no yMOR'ti8HIIlO HCnORb3YlQTCH 38,Il.aHHb!8 ~RH Bbllli!CR@TCH 3H8'ti8H~ff 

E ( i ) , CM, Bb!ill8 , 

D=O -no yt.lOR'tlaH~lO l.l:HCR8HH06 onpe~eneH~e npo~3BOAHb!X BH8illH8M ~JHKL\~~. 

D=1 -o6p8llleHMe K noAoporpaMMaM oonb30BaTenH 

BH'-IMCR6H~H IIp0~3BOAHbiX, 

HDERI1, HDERI2 ARR 

B=O -no yMOJI'tlaH~lO 3KOHOM~TCH naMHTb. IlpO~CXOA~T B~6opKa COA6~11MOI'O 

KaHana no Mepe He06XOA~MOCT~, 

B=1 -3KOHOMHTCH Bp6MH, C0~8PJP\~M06 pacnpeA8JI8H~H pacnaKOBbiB86TCH ~ 

38HOCHTCH B 6y~epHyiO llaMHTb, 

F=O -ITO yMOR~aHM!O CTa!{AapTHblti ~pMaT ~CXO,!\HhlX pacnpeAeneH~ti. 

F > o-npe,D,CTaBneH~e ~CXOAHb!X AaHHbiX B FUMILI-:!Jop.~aTe: 

C1, E1, X11, 

C2, E2, X21, 

X12, ... ,X1F 

X22, ... ,X2F . . 

CN, EN XN1, XN2, ... ,XNF rAe 

F - KOJIHt<eCTBO ne peMeHHbiX annpoKc~MHPYKlll\en IPYHKL\HH { 1 ~ F " 9 l , 

N - KOR~ti8CTBO T0'<8K, 

cr - 3Hat<eHHe 3KcnepHMeHTMbHOfi IPJHKL\H~ s 1-ft TO'-IKe, 

EI - Orn~6Ka 3KCnepHM8HTaJibHOti ~YHKL\~H B 1-H TOt<Ke, 

XI1, ... , XIF- KOOpA~H8Tbl i -H TO'<K~ B F -MepHOM npOCTpaHCTBe. 
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~H ~cnonb30BaH~H 3Toro pe~~Ma T~T~pDBaHHH Heo6xo~~Mo 3aKa3aTb 

ID , RaK O~HOMepHO€ pacrrpe~eneHH€ C ROR~~eCTBOM R8H8ROB 

NCHA.GE. N " ( 2+F) • llp~ 3aK838 HyJitHO 3ap838pB:UpOBaT:b O~HO CROBO 

Ha KaHan. 

ViCXO~Hbl€ ~8HHbl8 38Cbln8!0TCH ITORb30BaTeJieM B ID ITOCpe~CTBOM 

nporpaMM HFILL ~JI~ HPAK. 

L=O - no yMOJI~aH~IO 06llj~i1 cJiy~all 
1 

L=l - Jl~HellHaH 38B~C~MOCTb ~YHR~H~ OT HCKOMbiX rrapaMeTpoB. 

MaKCHMaJibHOe 4~CJIO 11T8pal.\Hi1 ~ Tpe6yeMM T04HOCTb IIO OTHOlli9IDUO 

K 0!..\SHKBM CT8THC'rH1!8CK~X OU!1160R napaMeTpOB (TI0~06Hee CM. D520 /~a/) 
ITO yMOR48H~IO paBHbl 

NITMAX=113 1 

PREC=O, 1 

H MOPYT 6b!Tb 113M8HCHbl B o6~eM 6JIOR€ HCFIT1: 

cm1NON/HCFIT1 /NPNFIT I NITMAX I PREC. 

0TO B03MOJKHO C~€R8Tb B p8MK8X BHSliJHel'\ nporpaMMbl FUN. 

Pe3yJibT11pJ!O~aH BSJIH~HHa NPNFIT - KORH48CTBO T048R, ~aCT-

BJIO~~X B rfJHTHpOB8HI1H, MOJK€T 6blTb HCITOJ!b30B8H8 ~JIH B~~CJI€H~H KOJIH-

48CTB8 CTeneHell CB060~bl. 

AnnpOKCHMHpJIOU\8H rjiyHI(L\~H ( HMH KOTOpOtl 38~88TCH TIOJ!b30BaTe.~eM 

11p11 o6p8lJI€HI1~ K nporpaMMe HFIT ) HBJIHSTCH if>yHKL\118i1 OT O~HOi1 11JII1 

~BJX nepeMeHHb!X ~JIR O~OMepHb!X 11 ~ByMCpHb!X pacnp€.)\8R8HH!l COOTB€TCT

B8HHO. l!;CJII1 BN6paH F -peJKHM 11 F >-. 3 , BXO~HOtl apryMeHT rflyHRL\1111 

COOTB€TCTByeT M8CCHBJ KOOp~11H8T B F -MepHOM llpOCTpaHCTBe. 3Ha~eHI1H 

napaMeTpoB ~JIH BHernHe!1 if>yHI<L\1111 ll,OJ!lKHhl nepe.n,aBaTbCH qepe3 o6lJIHi1 6JIOK. 

llp~Mep 1. ,l/11T11pOB81!118 06bi~HhiX pacnpe~eJieHHtl 11 ,I\8HHb!X, 3/l,fl,aHI!blX 

B F -!flopMaTe. 

SUBROUTINE EXANPLC 

COMMON/PAR1/PAR1 (2) 

COMMON/PAR2/PAR2(2) 

COMMON/PARF/PARF(2) 

EXTERNAL FUN1 1 FUN2 1 FUNF 

CALL HFIT(10 1 FUN1 1 2 1 PAR1 1 CHI2 1 12) 

CALL HFIT(20 1 FUN2 1 2 1 PAR2 1 CHI2 1 10) 

CALL HFIT(30 1 FUNF,2 1 PARP 1 CHI2 1 300010) 

RETURN 

END 
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) 

} 

0,[\HOMepHoe pacnpe,I\eJieHHe: 

FUNCTION FUN1 (X) 

COMMON/PAR1/PAR1 (2) 

FUN1=EXP(PAR1 (1)-PAR(2),.;:) 

RETURN 

END 

ABJMepHoe pacnpe~eJ!eHHe: 

FUNCTION FUN2(X 1 Y) 

COMMON/PAR2/PAR2(2) 

FUN2=EXP(PAR2(1)-PAR2(2),.Y+PAR2(1),.Y) 

RETURN 

END 
F - p8llti1M, <flJHKL\HH OT F=3 nepeMSHHb!X (B 06!118M CJI~ae F.; 9) ; 

FUNCTION FUNF(X) 

DIMENSION X(3) 

COMMON/PARF/PARF(2) 

FUNF=EXP(PARF(1)-PARF(2),.X(1)+PARF(1),.(X(2)+X(3))) 

RETURN 

END 

EcJI11 F paBHO I HJIH 2, T.YHK~~H ,I\ORlKHa ~MeTb BH,I\ FUNCTION FUNF(X) 

~JIH FUNCTION FUNF(X 1 Y) COOTBSTCTBSHHO. 

J10Jib30B8T€Jib MOJKST 38M8HHTb CTaH,I\8pTHJIO I1pOL\8~ypy BbJ1-111CJI8H11H 

I1p0113BO,I\Hb!X. ,LI,iJH 3TOPO HS06XO,I\~MO JCTaHOBHTb D=1 H 11p€,I\CT8BHTb 

I101l,I1pOrpaMMy, KOTOpaH B~HCJIHST 3H848HHH 48CTHb!X npOH3BO~blX nepBOPO 

nopH,I\Ka ¢JHKL\HI1 'FuN no rrapaMeTpaM. MMeHa no~nporpaMM ,I\OJIJKHbl 6h!Tb 

IIDERI 1 I HDERI2 .I\RH if>yHKL\1111 OT o~otl 11 .n,syx nepeMeHHhlX coOTBeT

CTBeHHo. l1p11 if>HT11posaHI111 ,I\aHHhiX, 38,[\aHHbiX B F-¢opMaTe, HMR no,I\npo-

rpaMMbl - HDERI1 ,I\JIH F >-.. 3 . 

SUBROUTINE HDCRI1 (ID 1 X1 PAR 1 DER) 

Bxo8Hble aprYMeHTbl: 

I D - I1,I\8HTI1rjii1K8T0p 
1 

X - 31!8~8HH€ KOOp1J,11H8Tbl L\8HTpa KaHaJia ,I\RH O~OMSpHOro pacnpe,[\eJie

HI1H (MaC~HB 3H848H11i1 KOOp,I\11H8T TO~K11 I1p11 11CI10Jib30B8HI111 F -rjiOpMa

Ta, F?-3) 1 

i'AR - M8CCI1B T8KY!11HX 3H848HHi1 napaMeTpoB. 

Buxo8Hoi1 aprYMeHT 

DER- M8CCHB 3Ha~eHI1i1 48CTHbiX I1pOH3BO~blX. 

SUBROUTINE HDERI2(ID 1 X,Y 1 PAR,DER) 
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Bxo8H~e apryMeHT~ 

ID - H~8HTH~HKaTOp ~BJM€pHOPO pacnpe~eneHHff 
1 

X' y - 3Hal!eHHff KOOp~HHa T L\8HTpa ff'18~KH 
1 

PAR - MaCCHB T8KYJIIHX 3Hal!€HH~ napaMeTpOB. 

B~08HOM apryMeHT 

DER- MaCCHB 3Hal!€HH!\ l!aCT~X ITpOH3BO~H~. 

ilpHMep 2. ilporpaMMH BbNHCR€HHH npOH3BO~~ ~Rff ~JHK~H npHMe-

pa l. llpH B~30B€ HFIT 3Hal!eHHe D B ynpaMffiOU\8M CROBe ~O.JrntHO 6b1Tb 

paBHbiM I. 

SUBROUTINE HDERI 1 (ID 1X,PAR,DER) 

DIMENSION X(9) ,PAR(2) ,DER(2) 

IF(ID.NE.10)GO TO 20 

TFUN=EXP(PAR(1)-PAR(2) x X(1)) 

DER(1)=TFUN 

DER(2)=-TFUN x X(1) 

RETURN 

20 TFUN=EXP(PAR(1)-PAR(2)xX(1)+PAR(1)x(X(2)+X(3))) 

DER(1)=TFUN x (1+X(2)+X(3)) 

DER(2)=-TFUN x X(1) 

RETURN 

END 

uuun.vu..t..l.L't.C. nu.c..tU.L \l..U 1 1\. 1 Y:, r'A.k.,!Jt.:H) 

DIMENSION PAR(2) ,DER(2) 

TFUN=EXP(PAR(1)-PAR(2)xX+PAR(1)xY) 

DER(l)=TFUN x (1+Y) 

DER(2)=-TFUN x X 

RETURN 

END 

,l],rrH qacTo r~cnonb3JeMbiX Knaccoa o~HoMepH~ pacnpe~eneHHtl aae~e~ 

cne~aRbHbl€ ITO~nporpaMMbl ~HTHpOBaHHff, CJll\8CTB€HHO yrrpo~e ~el\CT

BHff ITORb30BaT€Rff ITpH C03AaHHH nporpaMM CTaTHCTH4:8CKOtl o6pa60TKH ~aH

H~. 

06p~€HHff K CIT8L\HaRH3HpOBaHHHN ITpOPpaMMaM ~HTHpOBaHHff 

CALL HFITEX(ID,A,B,CHI2 1IC,SIG) 

OclmeCTMHeT· ~HTHpOBaHHe 3KcnoHeHqHanbHOtl ~YHK~en 

E(X)=EXP(A+B x X) 

co~epMHMoro o~HouepHoro pacnpe~eneHHH ID • ilpH a~aqe pe3yRbTaToB 

o6eCIT8l!HBaeT HaRO~eHHe aiTITpDKCHYHp~el\ ~YHKL\HH Ha PHCTOrpaywy. 
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Bxo8~ apryueHT~ 

ID - ~eHTH~MKaTOp 1 

IC - ynpaan~ee CROBO (CM. HFIT ). 

Btioco8H~e apryMeHTH 

A, B - K03tflr!JHL\H8HTbl 3KCITOH8HL\HaRbHOPO pacrrpe~enei!HR, 

CHI2- x:z-!IJHTHpDBaHHfl
1 

SIG - MaCCHB O!llH60K K03¢flHLiH€HTOB A1B. 

llp:u odpa!l{emm K no,n;HporpaMi•le \I.JaKTu'!eciUre napaMeTphl, uatUiHa.JI c A, 
MOryT Oh!Tb Ol1Jll\6Hl1, TaK.UM 00pa30lvl, llpOCTe;illJee 00pru!l8Hil6 HM86T B>I,D; 

CALL HFITEX (ID). 

flpHMel!aHHe - CM. rrpHM8l!aHH8 K HFIT. 

JHal!eHHH D, F 11 L B~6HpaKlTCH pB.BH~H 1 , 0, 0 COOTB8TCTB8HHO. 

CALL HFITGA(ID 1C1AV,SD,CHI2 1IC 1SIG) 

0C1m8CTBRR8T ~HTHpOBaHHe ~JHKL\118H faycca 

G(X)=C x EXP(-0.5x((X-AV)/SD)xx2) 

CO~ep~KMOPO O~HOMepHOPO pacrrpe~eneHHH ID. llpH B~aqe p83JRbTaTOB 

o6ecrrel!HBaeT HaRO~eHHe arrrrpoKCHMHpJKlll\81\ ~yHKL\HH Ha PHCTOPpaMMy. 

BxoAHHe apryMeHTbl 

ID - H,I1;8HTHtPHKaTOp 1 

'- ' J iltJ!;..40ol'.l.THV~QQ V.llV UV \ \JM • Or .1. J. / • 

~oAHYe apryMeHT~ 

C - MaC!llTa6Hblfi K03if4\H~€HT 1 

AV- cpe~ee, 

SD - CT~apTHOe OTKROH8HH8 1 

CHI2- ;:(~-rpHTHpOBaHHH 
SIG- MaCCHB OmH60K C,AV,SD. 

lipH o6p81Jl€HHI1 K rrporpaMMe ~aKTI14:8CKHe napaMeTpbl, Hal!HHaR CO BTOporo, 

MOPJT 6b1Tb OITJll\8HH. 

ID 

HRH 

llpHMel!aHI18 - CM.ITpHMel!aHHe K HFIT. 

JHal!eHHH D, F, L B~6HpaKlTCH paBHbiMH 1 , 0, 0 COOTB8TCTB8HHO • 

CALL HFITPO(ID 1NP,A,CHI2,IC,SIG) 

OcYmecTMReT THTHposaHHe co~ep~HMoro o~oMepHoro pacrrpe~eneHHR 

rrommoMoM 

P(xl=A(1)+A(2)xX+ ... +A(NP)xx(NP-1) 

Q ( x) =0. SxA ( 1) +A ( 2) xT
1
( x) + ... +A (t;p: xTNP- 1 (xI 

Ti(x)- OpTOPOHaRb~e ITOnHHOMbl. 
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llpll Bbl,!l,8<!8 pe3yJibTaTOB o6eCIT8t!IIB88T HaJI01K8HII8 annpOKC11MHpyKlll.\8tl 

rpyHKL\1111 Ha I'IICTOPpBMMy. 

Bxo8H~e aprYMeHT~ 

lD - 11~8HTII~IIK8TOp , 

NP- KOJ!IIt!8CTDO l\031xfllll\118HTOB (nOpR,lJ,OK ITOJIIIHOMa +I), 

IC- ynpaBJifl!OlJ188 CJIOBO (CM. HFIT ) • 

B~OAH~e aprYMeHT~ 

A - MaCCIIB K03QfliiL\118HTOB TIOJIIIHOMIIaJibHOtl rjiyHKL\1111, 

CHI2- :f.
2
- tPIITIIpOBaHHfl , 

S IG - M8CCIIB OWVI60K napaM8TpOB. 

ilp11 o6pruqeHVIII K nporpaMMe :taKTVIqecrme napaMeTpb!, Haqi!HaR c A 

MOPYT 6biTb Ol1YI48Hbl. 'J'aKIIM o6pa30M, KO.ijl\qecTBO cl'aHTIIqecKIIX napaMeT

poB BapbllpyeTCfl OT ~ ~0 6. 

JlpiiMeqaHI\8. CM .!1pVIM8t<aHII8 K HFIT • OHaqeHIIfl D II F B~611p8!0TCfl 
paBHbiMII l, U C00TBCTCTB8HHO. 

110 yMOJILl31!1110 rfmTVIpOB8HVI8 cjiyHKL\118t1 p (x), 

cPVITV!p0Bafll18 ,!,yHKL\VI8f1 Q (x) C V!Cl10Jlb30B8HVI8M 110JIIIHOMOB 

ie6bllnena nepBoro po.I\a, 

L=3 cPV!TV!pOBaHVIe rllyiiK!lVIei' Q ( x) C V!Cl!0,1b:30B8HII8M 110JIVIHOMOB 

;)e;;{aH,I\pa • 

flp11 r1)HT11p0 BaH VI VI OpTOI'OHaJihHbiMH l10Jil1IlOMaMl1 l1CXOJJ,H08 paC!1p8,Ci,8J18HV!8 

ll8JIVIt!VIHhl , 3[1,.~aHH08 HD 0Tp83Ke [ Z~1IN, ZMAX] , H800XO,I\VIMO npeo6-

pa30B8Tb, IICI10Jlb3YH COOTH0~8Hl18 X=(ZMIN+ZMAX-2~V(ZMIN-ZMA~l 
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~YHK~MH a cMcTeMe HBOOK 

10-83-561 

8 pa6oTe paCCMaTpMBaOTCR HOBWe 803MO*HOCTM AnR annpoKCMMa~MM CTaTMC
TM4eCKMX pacnpeAeneHMH opToroHanbHWMM nonMHOMaMM a CMCTeMe HBOOK. npMao
AMTCR onMCaHMe nOACMCTeMHWX annpoKCMMMPY~Mx nporpaMM HFIT, HFITEX, 
HFITGA, HFITPO. 
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Extension of the Intersystem Fitted Functions Set 
in HBOOK Package 
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New fitting facilities by orthogonal polynomials In HBOOK package 
is described. User's guide for HFIT, HFITEX, HFITGA, HFITPO fitting prog
rams Is presented. 
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