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AKceuona E.K., Konbra 8.8., Tpeil6an 3, II- 10818 

npor·paMMHOe o6GCHe'ieHHe rpatjloiJOCTJJOHTeJI5l 38M "llaHpH-2" 

8 pa6oTG onncaao rrporpaMMliOG o6Gclle'JeHHe I'paqJOrwcrponT<'JISl 

38M "H aHpH-2 u, C HCTeMa lJOilllporpaMM "fpatjJHK" 1 COCT813JIGH1!85l 118 Ma

WHHHOM H3LIKG "llanpn-2", no3nOJIHeT ocyllleCTnJIHTb npGUCTanneune o 

rpaq>H'ieCKOM Illllle HlltjJOpM8UIIH 1 IJOJiy'iaeMOft KaK nenocpeilCTLlGHIIO ll8 3lJM 
"lla!lpll-2", TaK 11 Ha 6a31ICHhiX 38M (E3Cf'.1-6, CDC-6500) 'iepe3 cH

CTeMy 06pa60TKII lllltPOflMBU!IH, fpatjJH'ieCK85l 38BHCHMOCTb MO~eT 6UTb 

IIpeilCT8BJieHa Il Bhl6pa!IHOM M8C!llTa6e 13 BH)lE' CIIJIOWHOit J!Hl!llll C nporpaM

MliOH Jl!llleHIIOH HHTepliOJIHUlleH Me>EilY T04K8MH, 111160 Ll IlllilC OTAGJibllbiX 

TO'ieK c nocrpoeHHeM ocel1 KoopnHI!aT x , y mo6oro 3aAaHHoro Hanpan-

neHHH, Pa6ora c cncTeMoii nonnporpa~1M ocymecrnnHeTCH ua H31>1Ke "an" 
( aBTOIIporpa~.IMHponaH!IH) c !ICIIOJib3ouan!leM pHLla I!OilbiX oneparopon, nue

/leHHhiX ll Tpal!CilHTOp 38M "Hallplt-2". 

!'aGora BI>IllOJIHeua o Jla6oparopnu Haepnt.IX npo6ne~1 Oli.Hll. 

Coo6uteHHe 06'be,llHHeHHOrO HHCTBTYT& •JlepHhiX HCcne.!lOBaHHi. Jly6Ha 1977 

L_ -~--j 

© /977 06t.eOUHeHHI>IU UHc•u•y• Jlc)epHWX UCCAec)oeaHUU)ly6Ha 

flpu BhiiiOnHeHHH HB 38M UIHpOKOPO Kpyra 'lHCneHHhiX 
HCCnenoaaHHH B03HHKBeT HBCTOHTenhH8H Heo6XOUHMOCTb 
rrpencTaaneHHH pe3ynhTBTOB 9THX pacqeTOB B rpa~H'!BCKOH 

~opMe. 
B oTnene HOBhiX ycKopuTenew fla6opaTopu:u HnepHhiX 

rrpo6neM OH.SlH co3naH rpa~orrocTpou:Tenh nucKpeTaoro 
THITB HB 6a3e CTona nPTI-3M, rrporpaMMHO yrrpaanHeMhiH 

oT Manow 3BM"Haupu-2" 111
. 

B HacTOHll!eH pa6oTe orru:caHa CHCTeMa rronrrporpaMM 
"fpa~HK" 1 COCTaaneHH8H HB MBUIHHHOM .SI3h!KB "HaH:pu:-2" 

u o6ecrre'luaaroma.H pa6oTy 9TOH 3BM c rpa~orrocrpouTe
neM. Cu:cTeMa rronrrporpaMM •Tpa~u:K' rrd3aonHeT ocymecT

anHTb rrpencTaBneHHB B rpa~H'IBCKOM BHUB HH~OpM8UHH 1 
rronyqaeMOH KBK HerrocpenCTBeHHO Ha 38M 'Haupu-2", TBK 

H HB 6a3HCHhiX 38M '!epe3 CHCTeMy o6pa60TKH HH~OpMa
UHH. Bo aTopoM cnyqae pe3ynhTaThi 'lHCneHHbiX uccneno
aaHHH HB 6a3HCHhiX 38M 38ITHChiB810TC.SI HB MBPHHTHYIO 
neHTy a pe)KHMe EC u c rroMOlllhiO MarHHTo~oHa EC-5017 
H KaHana CBH3H B CTaHnapTe "BeKTOp' 121 aBOUHTCH B 03Y 
'Hau:pu-2'. nnH ocymecraneHHH orrepaTHBHOH pa60Thl C 
MBPHHTO~OHOM If rpaQJH'!BCKHM llHCITneeM B TpBHCnHTOp Sl3hJK8 
"an" BBBUBH p.Sill HOBh!X OITepaTOpOB C COOTBBTCTBYIOlliHMH 
rrporpaMMBMH /3/ 1 HCITOnh3yiOllllfMH M8UIHHHbie OITepaUHH, 
KOTOpbie peanH3YIOT pe)KHMhl pa60Thl M8PHHTO~OH8 H UHC-
rrne.SI, MalliHHHhie orrepauH H, yrrpaanHIOlliHB pa6oTow rpa~o-
rrocTpouTenH, aaeneHhi a cu:cTeMy KOMaHn •Hau:pu:-2" 
C ITOMOWbiO paClliHpeHHH OITepaUHH "o6paWBHHe" / 4/. 

CHcTeMa rronrrporpaMM 'fpa~uK' rrooaonHeT ocywecT

anHTb cnenyrowue orrepauuu: 
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1. TiocrpoeHHe ocefi KOOPilHHar x , y , z mo6oro 3a

JlBHHoro HarrpaBJIBHH51 If JlJIHHbl C BBpTHK8JibHb!Mif HJIH ro

pH30HT8JibHbiMH JlBJIBHH51MH ~epe3 38Jl8HHOe paCCTOHHHB. 

2. YcTaHOBKY nepa rpa¢onocrpouren51 B 3a)laHHOe Ha"tfanb
Hoe ITOJIO:>KeHHe. 

3. Bbr~ep~HBBHHe rpa¢HKa 3BJlBHHOH To~eqnofi KpHBOH 

Y = f( X ) B Bb!6paHHOM M8CWTa6e B mf)le CllJIOWHOH JIHHHH 

C rrporpaMMHOH JIHHeHHOH HHTeprrOJIHUHBH MB:>KJlY TO'lK8MH 1 

JIH60 B BH)le OTJleJibHb!X TO~eK ripH HCITOJib30B8HHH ¢no
MBCTepa. 

4. Bo3Bpar nepa B na~aJibHOe nono:>KeHHe. 

5. f1epeXOJl nepa H3 OJlHOrO Ha~aJibHOro llOJIO:>KeHH51 B 
Jlpyroe. 

6. Bo3Bpar nepa B na~ano cucreMbi KoopJlHHar. 

CyrueCTByeT JlB8 pB:>KHMa o6parueHH51 K CHCTBMe ITOJl
rrporpaMM 'Tpa¢uK": 

1. K ll0JlllporpaMMBM 1 COOTBeTCTBYIOWHM onep8UH51M 1,2 1 

4,5 H 6, o6pamenHe na 513hrKe "an" ocymecTBJIHeTc.H c no

MOIUbiO oneparopoB "!lorrycruM" H "nporpaMMa N ", rAe 

N - na~aJibHhrfr aapec noanporpaMMbr. 

2. K noanporpaMMe sw~ep~HBBHH51 rpa¢HKa B Blfae 

CIIJIOWHOH JIHHHH JIH60 B BHae oraeJibHblX TO"'IBK o6paiUBHHe 

B03MO:>KHO KBK C llOMOlUbiO OllepaTOpOB "aonyCTHM" H "npo

rpaMMa N ", TBK H !IpH HCIIOJib30B8HHH HOBbiX orreparopoB: 

"nporpaMMa ac", "nporpaMMa ali", "na~epTHM"', BseaeHHbiX 
H TpaHCJI5ITOp "HaHpH-2". 

3acwnKa 3HaqeHHH nepeMeHHwx If Macwra6nwx Koa¢¢HUif

eHTOB B pa6oqHe gqeilKH ocymecrBnHerc.H oneparopoM "!lo

nycrHM ( JI) = a ", rae JI - aapec pa6o~ei1 .H~efiKH. Ecnlf 

B Ka~ecrBe nepeMeHHbiX liCnonb3YIOTC51 6yKBbr X , Y , ro 

38ChlJIK8 liX 3HaqeHHH B pa6oque H~eHKH OCyiUeCTBJI5IBTC51 

rrporpaMMoA. Macwra6Hbre Koa¢¢HUHBHTbi (2008)=Mx .(2009)=M 
6 " " y npeacTaBJI51IOT CO OH aeHCTB[fTBJibHblB qucna, onpe)leJI51eMbie 

M 
KBK M = _ _.2'_ • rae 1'1 r X - paCCT051HHe B MHJIJIHMerpax, 

1'1x 
npoAaeHHOe nepOM no OCH X npH H3MeHeRHH COOTBeTCTBYIO
IUeA nepeMeHHOH HB BBJIH~HHY 1\x. 

f1pli nocrpoeHRrr oceA KoopaliHaT oneparopoM "aorrycTHM" 

c liCnonb30BBHHeM 6yKB X , Y 3BJlaeTC51 (B MM) BeJIWIHHa 

nepeMBillBHli51 nepa no o6eHM KOOpaHHBT8M npH Bbi~epqHBBHHH 
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Bb!6paHHOH OCH H paCCT051HHe ( B MM) Me :>Kay aeneHliHMH 

HB OCR C HCnOJib30B8HHeM 6yKBbl m , BCJIH JlBJIBHliH BBpTHK8Jlb

HbJe, If 6yKBbl Ill , eCJIH acneHH51 roprr30HTBJibHbie. f1ocne 

aroro orreparopoM "'nporpaMM9. 15672" HJIH "nporpaMMa 

15721" npoH3BOaHTC51 o6pamenlie K na~any nporpaMMbr. 

EnoK-cxeMa noarrporpA.MM npuBeJJena na p H c. 1. 

DnH ycraHOBKH rrepa B 3aaannoe naqaJibHOe nono:>KBHHB 

orrepaTOpOM "aorryCTliM" C HCITOJib30B8HliBM 6yKB X , Y 3a

aaiOTC51 (B MM) nepeMeiUeHH51 rrepa H3 Ha~ana CHCTBMbl KO

opaHHaT, rae nepo naxoauTC51 nocne nocrpoeHHH oceA, B 

Bb!6paHHYIO Ha~aJibHYIO TOqKy ITOCTpOBHH51 rpa¢HKa, H orrepa

TOpOM "rrporpaMMa 15647" BblriOliH51BTC51 nepeaBH:>KeHliB ITepa. 

Dn.H H3MeHeHH51 na~aJibHoro nono:>KeHH51 oneparopoM "aony

CTHM" 3aaaiOTC51 (B MM ) HOBWB HaqaJibHhlB KOOpUHH8Thl 

x , Y, H oneparop "rrporpaMMa 15652" o6pawaeTC51 K 

Ha~any noanporpaMMbr. 

f1pH Bhlqep~HB8HHH B rrepBOM pe:>KifMe rpa¢HK8 Tlill8 

y i = f (x i ) (i=O.l .... n) noanporpaMMoi1 c naqanbHhiM aapP.COM 

15496 HJIH 15501 o6pa3yiOTC51 HaqaJibHbiB 3Ha~eHH51 38HBH

HOH ¢YHKUifH. EnoK-cxeMa rroanporpaMM rrplfBeaena na 

pnc.2. 

TioarrporpaMMa c naqanbHbiM aJJpecoM 15518 (rrocrpoenue 

3aaaHHhlX ToqeK rpa¢HKa) HJlli 15525 (rpa¢HK B BliUe 

CllJIOWHOH JIHHHH) opr8Hli3YBT nepeMeiUBHlie nepa rpa¢ono

CTpOHTBJI51 Ha BeJIH~HHbl l\X 1=XcXO, ,'\y 1 =Yt -Yo , T.e. 

B oqepeJlHyiO TO~KY 38U8HHOH KpliBOH. lln5I BToro 3HaqeHH51 

X j , Y j , KOTOpbiB rrepea nocrpOeHHBM KB:>KJlOH TO~KH 3a

ChlJiaiOTC51 B onpeaeJIBHHhlB 51~eHKH 03Y, noanporpaMMOH 

rrepeBOaHTCH H3 ~HCBJI C llJI8B8IOIUBH 38n51TOM (c y~eTOM 

3aaaHHhlX M8CWTa6RhlX KOB¢¢utiueHTOB) B qlfCJIO BJIBMeH

TapHhlX warOB aBifraTBJIBM rpa¢orrOCTpOHTeJI51 If 38TBM 

onpeaen.HIOTC51 npupameHHBM ~licna waroB Me:>Kay aannofi u 
rrpeahrayiUBM TO~KBMH: 

1\f .=[K·M .x.]-f. 
XI X 1 1-l 

.'\f.= [K·M ·Y.]- fi 1 
YI y 1 -

rae ( ] 0603H8~8IOT BbiaeneHHB UeJIOM ~aCTH C y~eTOM OK

pyrJIBHH51, K - qucno 9JieMeHTapHbiX waroB na MHJIJiliMeTp. 

f1pu TBKOM anrOpHTMe rrorpeWHOCTb B llplipaiUeHH51 X ~HCJia 
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nocmpoeHuE' 
Ol"ei/ HOilj1iJUH4m 
IC Bepm. tJPn~HuRHU. 

OopamHMii x 
oceu 1(0Dp6uHam 

Ha1.1ano 
npozpaMMa 1Slt· 

nocmp_oet~ue oceu 
xoopiJuHam c ZllfA 
OH/11. iJe!leHUHMU 

P 11 c. I. 6noK-cxeMa rroanporpaMM rrocTpOeHIHI oceti Ko

opauHaT. 
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!llaroB ITO X , y 6yneT MHHHM8JlbHOH. npHpameHHSI lllaroB 

ITO X , Y o6pa3yiOT HHTepiTOJlSIUHOHHbiH TpeyrOJlbHHK, ITO 

rHITOTeHy3e KOTOporo ITpH JlHHefiHOH HHTepiTOJlSIUHH .llOJl*HO 

ITepeMemaTbCSI ITepo c ToqHOCTbiO, oiTpenens:IeMofi 8JleMeH

TapHbiM !liar oM .llBHraTenefi rpa<jloiTocrpouTeJls:I (ox , o Y). 

AnrOpHTM ITO.lliTporpaMMbl HHTepiTOJlSIUHH OCHOBaH Ha cpaBHe

HHH KaTeTOB HHTepiTOJlSIUHOHHOrO TpeyrOJlbHHK8 (~fx,~ry) 
H BhliTOJlHeHHH KOMaH.llhl ITepeUBH*eHHSI ITepa Ha OllHH !liar 

ITO OCH, COOTBeTCTBYIOilleH 60JlbllleMy KaTeTy, C ITOCJle.llyiOillHM 

YB8JlHqeHHeM MeHblllero KaTeTa Ha ero ITepBOHaqaJlbHYIO Be

JlHqHHy. ilanee cneayeT cpaBHeHHe HOBbiX 3HaqeHHll KaTeTOB, 

H UHKJl ITOBTOps:IeTCSI, ITOKa He 6yoeT ITpOfilleH BeCb HHTepBaJl 

HHTepiTOJls:IUHH. EnoK-cxeMa ITO.lliTporpaMM ITocrpoeHHs:I rpa<jlH

KOB ITpliBe.lleHa Ha pH C. 3. 
Bropoil: pe*RM o6pameHH5I K CHCTeMe rronrrporpaMM 

•rpa<jlHK" HCITOJlb3yeTCSI ITpH ITpHeMe HH<jlOpMaUHH C MarHHT

HOH neHTw. B 8TOM cnyqae o6wqHo HcxonHwii: MaccHB, qH

TaeMbiH c neHTbi B 03Y-1 HJlH 03Y-2 "HaHpH-2 ", rrpeUCTaB

Jls:IeT co6ofi ra6nHuy Ha6opa ITepeMeHHbiX x 0 , Yo , z 0 , t 0 
u

0 
; x 

1 
, y 

1 
, z

1 
, t 

1 
, u 

1 
H T • .ll., rae x -apryMeHT, 

y , Z , t , U -<jlyHKUHH, ITOJlyqeHHbie B pe3yJlbTaTe Bbll10Jl

H8HHSI 3a.llaHHOrO BblqHCJlHT8JlbHOrO ITpouecca. 

C ITOMOillbiO oiTeparopa "rrporpaMMa nc" H3 Ta6nHUbi 

3HaqeHHH rrepeMeHHbiX, <jlHKCHpyiOillHX pe3yJibTaTbl pacqeTOB, 

BbJ6HpaiOTCSI llB8 ITepeMeHHble ( apryMeHT H <jlyHKUHSI 38UaH

HOH KpHBOH) H 3aCb!Jl8IOTCSI B gqefiKH X H y , 3aTeM rrpo

HCXOllHT o6pameHHe K ITO.lliTporpaMMe ITO.llrOTOBKH HaqaJlbHhlX 

3HaqeHHil. OITeparop "nporpaMMa nc" 3aiTRCWBaeTCSI B 4 
aapHaHTax: 

J) nporpaMMa .llC (a_ Ox-- Oy- ~ ) , 
2) ITporpaMMa nc (N 0 __ ox _oy _ ~ ), 
3) nporpaMMa nc (a __ B _ 0 -~ ), 
4) ITporpaMMa nc (a o o 01 ), 

- x- Y -o2 
rae a- H.ll8HTH<jlHKaTOp, OTO*.lleCTBJlSI!OillHH HCXOllHblll MaCCHB 

na6opa ITepeMeHHbJX (3aKa3biBaeTCSI B !llaiTKe an-ITporpaMMbi), 

0 X - HOMep ITepBOll rrepeMeHHOH (apryMeHTa), Bbi6paHHOll 

.llJls:I rrocrpoeHHSI H3 o6mero na6opa ITepeMeHHwx, oy - HOMep 

· BTOpOH ITepeMeHHOH (<jlyHKUHH) B Ha6ope pa3JlHqHb!X rrepe

MeHHbJX, .~ - !liar Ta6nRUbi ITepeMeHHbiX. HaqanbHbiH anpec 

8 

... 

, 

I> 

'DcmpotNIIe t{JDf/111· 
'll ~ lui• m/11./tJ< 
t1!J98}=dX 
l1999J=4Y t1JJlO 

BleleHul MIJ.tlllTtJ6-
IHIIIX K01tptpU/4UIHTIJ8 

OOIJ-11. (t089):N11 

P H c. 3. EnoK-cxeMa rronnporpaMM ITocrpoeHHH rpa<jlHKa. 
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Ha6opa paamPIHbrX rrepeMeHHbrX MO)KeT 6biTb aaAaH qwcnoM 

(2). Ecnw HCXOAHbie MaCCHBbi rrepeMeHHbiX ( apryMeHTa H 

ljlyHKUHH) paC:IOnO)KBHbi B paanwqHbiX MeCTaX 03Y, TO OHH 

3aKa3b!BaiOTCH B IIIaiiKe an -rrporpaMMbJ H B orrepaTope 

"rrporpaMM8 AC" 38IIHCbiB8lOTCH HABHTW!jll1K8TOpb! 3THX IIe

peMeHHbiX (3). EcnH HCXOAHbiH M8CCHB rrepeMeHHb!X H8XO

ilHTCH B 03Y -2, To rrepeA No cTasaTCH 3HaK MlfHyc. Orrepa

Top "rrporpaMMa AC (a ox oy ~~ ) " ocyiiieCTBnHeT n!fHei1:-

HYIO HHTepiTOJlHUHIO MB)KAY Ha6opaM!f IIepeMeHHbiX, COOT-

BBTCTBYIOIIIIIX pa3nii'-IHb!M 30H8M Mfl , II o6paiiiaeTCH K 

IIOAITporpaMMB ITOCTpOBHHH rpaljluKa 0 BIIAB CITJlOIIIHOR JliiHl111 

(01) HnH B BIIAB ToqeK (02}. 
Orreparop "Ha'!epr~tM" ocyiiiecrsnHeT o6paiiieHHe K rroA

rrporpaMMe ITOCTpOBHIIH rpaljlHKa B BIIAB CITJlOIIIHOH nHHHII 

("Ha'IepTHM 1") ana B Bl1Ae TO'IBK ("Ha'IepTIIM 2"). 
nocne rrocrpoeHHH aaAaHnoA KpHsoA B o6oHx pe*HMax 

MO)KHO rrpooasecrH soaspar nepa B uaqano rpaqmKa c rro

MOIIIbiO orr epa ropa "rrporpaMMa 15618" HJlii "rrporpaMMa 

15779". EnoK-cxeMa 9THX noArrporpaMM H3o6pa)heHa ua 

pH C • 4. 
npuMep rrporpaMMbl, ocyiiieCTBJlHIOIIIeil '!TeHHe c Mn 

Ta6nuuu Ha6opoa IIHTH paanH'!HhlX rrepeMeHHhlX 11 rrocrpoe

HHe rpa~H'IBCKOH 3BBI1Cl1MOCTH MB)KAY nepsoR (apryMBHT) H 

BTOpoil (ljlyHKUHH) rrepeMeHHb!MII 9TOH Ta6J1Hllb1 Ha rrpoTmKe

HHII 20 30H M8f'HHTHOA JlBHThl ITpllBBABHhl HH)Ke: 
an 

i = 300 a 
1 B03BpaT H 

2 ITOIICK 1ll = 18 B 

3 AOITyCTHM (2008) dOO (2009)=100 k ooO ncO 
4 rrporpaMMa Mn ('I 256 0 a n ) 
5 rrporpaMMa AC ( a 0 1 5 ) 
6 Ha'!epTHM 1 
7 BCT8BHM k = k +1 
8 ecnH k-47< 0 HATH K 6 
9 BCT8BHM n = n+1 

10 ecnw n-20 ,·. 0 HATH K 14 
11 rrporpaMMa Mn ( q 256 0 a n ) 
12 nporpaMMa AC (a 0 1 01) 
13 HATH K 6 
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14 nporpaMMa 15618 

15 KOHqaeM 

HCIIOnHHM 1 

Oneparop "nporpaMMa nH" cny*HT nnH nepeBona MaccH

Ba Bbi6paHHblX IIepeMeHHblX (a+ox ) , (a+oy ) B MBCCUB, 38-

K838HHbiH B WBIIKe an -nporpaMMbl DnH rrocnenyJOWeH HHTep

IIOnHUUH. Oneparop "nporpaMMa nH" 3aiiHCbJBaeTCH TaK: 

K nporpaMMa nH (a_ox_oy_A_.II_n_u_) 

3HaqeHUH napaMeTpoB a , ox , oy , L\ re *e, qTo H B one-

parope "nporpaMMa DC" , J1 If U - HDeHTHcpHKaTOpb! MaCCII

BOB nepeMeHHhlX nnH HHTepiiOnHUHH (3aKa3hlBa!OTCH B WaiiKe 

an -nporpaMMbi), (n + 1) - q!fCnO 91IeMeHTOB B MaCCHBe. 

¥1 HTepiiOnHUHH BbJTIOnH.IleTCH C IIOMO!Ub!O OIIepa Topa 

"nporpaMMa HII", KOTOpb!H 38IIHCbiBaeTCH TaK: 

K nporpaMMa HII ( "~-- n u X y ), 

rne Jl H U - HneHTHcpHKaTOpb! nepeMeHHblX C ODHHM HHDeKCOM 

( MaCCHBbl J1 11 U HMeiOT IIO (n t1) 9neMeHTOB, X - IIepeMeH-

Ha.II HnH KOHKpeTHOe 3HaqeHHe DnH BbiqHcneHHH cpyHKUHH 

y=f(x). 

ilnH HHTepnonHpOBaHH.II HCIIOnb3yeTCH HOBaH nporpaMMa, 

IIpHMeH5IIOIUaH UeHTpanbHhle pa3HOCTH (B OTnHqlfe OT era

poll:, OCHOBaHHOH Ha IIpHMeHeHHH cpopMynbi 3il:TKHHa). llnH 
HHTepnonHpOBaHHH naHHhlX (n+1)paBHOOTCTOHIUHX TOqeK 

X O t X l , X 2 , ... X n , KOTOpbre Ha3biBaiOTCH y3naMH HHTep-

IIOnHUHH, H (n+1) 3HaqeHHH cpyHKUHH f(X) B 9THX TOqKaX, 

f(x 0)=y0 , f(x 1)=y 1 ... f(xn)= Yn• npHMeHHIOTCH nepBaH H 

BTOpaSI HHTepnonHUHOHHb!e cpopMynbi Hb!OTOHa H HHTepnonH

UHOHHaSI cpopMyna CrHpnHHra c ueHrpanbHbiMH pa3HOCTHMH. 

flepByiO H BTOpyro HHTepiiOnHUHOHHbie cpopMynbl HbiOTOHa 

Bblf'ODHO HCIIOnb30BaTb B Haqane UnH COOTBeTC TBeHHO B 

KOHUe Ta6nHUhl, B6nH3H HaqanbHOf'O 3HaqeHH.II x
0

, B KaqecT

Be Koroporo Bhl6HpaeTCH nepBhlA Hnu nocnenHHH y3en HH

repnonupoBaHHH 15 :' cpopMynbJ HbroTOHa ucnonb3YIOTCH raK*e 

anSI 9KCTparronupOBaHHH ~YHKUHH, T.e. HaXO*DeHH5I 3HaqeHHH 
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cpyHKUHH y nnH apryMeHTOB X , ne*aiUHX BHe IIpenenOB 

ra6miUbi. 

llnH 3HaqeHHH apryMeHTa X , nem:aiUHX B o6naCTH 

(x2 ,x n-2 ). npuMeHHeTCSI HHTeprronHUHOHHBH cpopMyna CrHp

nHHra, conep*aiUaSI UeHTpanbHbie pa3HOCTH. C TOqHOCTb!O 

DO pa3HOCTH 4-I'O IIOpHDKa MOm:HO 3aiTHCaTb: 

Pn (X)=Yo +q LlY·1 +A;::Q_ 
2 

2 ( 2 2 L\3 3 
t- _q_ L\ 2 y t __<!_<!_::-.!__) • y. 2 +A Y.1 

2 -1 3' -------+ . 2 

+ _q2(q2 -12)_;\,4y 

4! -2 

X-X 0 _ 
rne q=---- , o, q < 1 

h - -
h =X . 

1 
-X . - war UHTep-

1 + 1 

ITOnHUHH, X O- UeHTpanbHb!H y3en HHTeprronHUHH, 

P(x .)=Y. rrpu i=0±1, ±2, ... ±n. 
1 1 

flpu HCITOnb30BaHHH 9TOH HOBOH rrporpaMMbl HHTepnon.IIUHH 

CKOpOCTb cqera IIO cpaBH8HHIO CO CKOpOCTb!O cqera ITO 

CTapoil: nporpaMMe, OCHOBaHHOH Ha ~OpMyne 3il:TKUHa, B03-

pocna rrpuMepHo B 20 pa3. 

flpHMep nporpaMMbi, ocyiUeCTBnSIIOIUeH qreHHe C Maf'HHT

HOH neHThl Ta6nHUhl Ha6opOB ITHTU pa3nHqHhlX rrepeMeHHhlX 

H IIOCTpOeHHe rpacpuqecKOH 3aBUCUMOCTH C HCIIOnb30BaUH8M 

HHTepnOnHUHH naeTC5I HH*e: 

an 

i=300a 

j=47 Jl u 

1 B03BpaT H 

2 nonyCTHM k=O i=O j=O 

3 DOIIyCTHM (2008) = 1,002 (2009) =10,02 

4 IIOHCK <!J=13 B W= 14 B 

5 nporpaMMa Mn ( q 256 0 a n ) 

6 BblqHCnHM X= 0 y =a 
1 
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7 nporpaMMa 15647 
8 nporpaMMa AH (a 0 1 5 Jl 47 u ) 
9 nporpaMMa nc ( Jl u 0 1 ) 

10 lljJOPp8MM8 Hll ( J1 47 U X y ) 
11 nporpaMMa 15525 
}2 BCT8BHM k~k t1 X=X+1.5 

13 eCJlH k-236< 0 HATH K 10 

14 nonycTHM k = 0 
15 nporpaMMa 15618 

DporpaMMa HHTepnon51UHH 3aHRMaeT gqeifKH L13Y 
15904-o-16130, pa6o'!He gqeifKH 14~15, 318, 319, 1975, 1977, 

1986, 1984. 
CHcTeMa nonnporpaMM "· fpaqmK" 3BHHMaeT SI'!eifKH L13Y 

142 43 ~~ 4287' 14336-:-143 76' 14907~ 1 4909' 14933~ 14935' 
15115-o-15118, 15496-o-15813, 7428-:-7463, 13081-:-13096, 

12288~12297. 

B npHnomeHHH npuneneHa pacne'!aTKa paccMoTpeHHhlX 

Bhlllie nporpaMM c yKa3aHHeM anpeett- L13Y H nnewHero 

KO)la KOMaHilhlo 

fpa<jlonocTpOHTeJlb llOtlKJlJO'leH K 38M "HaHpH-2" B 
1972 f'. 3a BpeM51 3KCllJlyaTBUHH OH llOKa38Jl BhiCOKYJO Ha

aemHOCTb pa60Thl. DporpaMMHOe o6ecne'!eHHe nonHOCTbJO 
yJlOBJleTBOpSieT Tpe6onaHH51M npeACTBBJleHHSI pe3yJlbTBTOB 

paC'leTOB B rpa<jJH'leCKOM BHile. 

An Tophi BbipamaJOT 6naronapHOCTh npo¢. B.D.LlMHTpuen
CKOMY 38 BHHMBHHe K ilBHHOH pa6oTe H llOJle3Hhle o6cym

aeHH51, a TaKme E.Ll. foponHH'leBy H n.n.raspHWY 38 co

neifCTBHe npH peaJlH3BUHH nporpaMM. 

14 

,, 
' 

l, 

r 

\ 

CHcTeMa no,IUiporpaMM "I'pel>m<". 

15496 
15497 
15498 
15499 
15~-oo 

15'1> 1 
15':0 ~ 
15':0) 
15'r>4 
1?::05 
15::06 
1 5:D7 
15:08 
1 'J:D9 
15510 
1')511 
15512 
15513 
15?14 
15515 
1 ')516 
15517 
!5518 
! 551' 
155;{) 
1 '5521 
155?2 
15523 
15524 
15~5 
15526 
15527 
15')28 
1529 
155Xl 
155)1 
15532 
155JJ 
155)4 
155)5 
:5536 
15537 
155)8 
1?539 
15~40 
15541 
1 ')':142 
1554) 
15544 
1554 5 

n41H2006 
n35H2007 
n0~<2002 
n0K200) 
e12n 
n41H2006 
n)5H2007 
u 1 15662n22 
yn14H2006 
9H2006H) 
nJH2006 
u 1 1 S667n24 
yn 15H2007 
QH2QQ7H) 
n)H2007 
u) tn 
XOH 

n 1998H2004 
n1999H2005 
n0K2006 
n0K200"( 
e 12n 
n4 1>-~ 1998 
n)';.-. 1999 
r()KlQ 
n0t<12 
n2%00nl 
o2)())tt 
e 1 14n 
n41H 1998 
n)5H 1999 
n0K10 
n0~<12 
e,7n 
n41H 1998 
n35H 1999 
n01<2006 
n0K2007 
n0t<2002 
n0K200) 
a 1 1n 
o2)()2H 
nOnl 
u 1 15662n22 
yn14H1'98 
9H }998H) 
u14Jt2n 
u 1 1 %67n24 
yn 15-i 1999 
91-1!999H) 

15546 
15547 
15548 
15549 
155~ 
15551 
15552 
1555) 
15554 
15555 
155~ 
15557 
155:8 
155:f; 
15~0 
15~1 
15~2 
15:6) 
15~4 
15~5 
15~6 
15~7 
15~ 
15~9 
15570 
15571 
15572 
1557J 
15574 
15575 
15576 
15577 
15578 
15579 
15:80 
15:81 
15:82 
15:8) 
15~4 
15:85 
15:86 
15:87 
15!:'88 
15:89 
15:00 
15~1 
15::82 
15~) 
15:f;4 
15~5 

flpHJIOllteime 

J 14)18n 
nt998H2010 
n 1<:t99H20 11 
B'-"006H2010 
b2QQ7H2Q 11 
c2010H2002 
c2011H200) 
n1998H2006 
n1999H2007 
n69918n22 
ll)K22 
C6K22 
ll11K22 
n2010H14 
e 1 4n~ 
n69918n22 
0)K22 
c1K22 
0 11~<22 
n69919n24 
D14~<24 
n2011H 15 
e,4n~ 

n69919n24 
ll)K24 
C1K24 
Ol1K24 
B .,0K2Q 10 
n,QK2010 
B .,OK2C 11 
n,QK20 11 
n20 lOH 1998 
n20 11H 1999 
n2010H 14 
n20 11H 15 
B .,1998H 1999 
e,t2n> 
e 1 2.:::n•14 
B .. 1998H 1999 
Ct6n~ 
c20 11H1999 
u t22n2) 
J 1 1 ~S.2n2> 1C 
B 1K 14 e, 16)77n• 
e,t4n 
c2010H 1998 
c~t24n25 
e,16J7}n 
B .. 1998H 1999 
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15~6 ea4n> 1~46 u.}1n 1~96 o2296H 15746 yn1K200~ 

15~7 c2011H 1999 1~47 n41H1998 1~97 yn1~<2l08 15747 8 1K 1.} 

15~8 u a22n2.} - 1~48 n.}5H 1999 1~98 81K11 15748 e1 16.}79n> 

15~9 u 1 1 ~92n2> 10 1~49 r()K2)02 1~99 ea 16.}79n> 15749 n.}()Kl.} 

1~0 e1 16}78n 1~50 n0K200.} 15700 n.}()Kll 157~ o2)()2H 

1:601 c2010H1998 1:6 51 ea16245n 
15701 o2)()2H 15751 o2295H 

1:602 u a24n2 5 1:6 52 nHH1998 15702 o2297H 15752 yn1~<2009 

1~0) u1 15741n2> 12 1~5.} n.}5H1999 
1570.} yn1K2000 157 5.} 8 1K 1.} 

1~04 81K15 1~54 n2004H2006 15704 81K11 15754 e1 16.}79n> 

1:605 ea16.}7.}n• 1~55 n2005H2007 
15705 e t16.}79n> 15755 n1~D 

1~6 o2.}()2H 1~~ n1998H2004 15706 n15K 11 157~ c2.}02H 

1:607 nOn14+ 1~57 n1999H~05 
15707 o2J02H 15757 c22~4H 

1~08 e16n• 1~~ o8 2006H 1998 15708 o2296H 157~ yn1t<200S 

1~09 e 1~< 14 1~~ o82()07H1999 15709 yn1K2008 157 5t'1 8 1K 1.} 

1~10 ea16J82n> 1~60 e1 162J8n 15710 e 1~<11 15760 e t16.}7Sn> 

1~11 o2.}Q.}H 1~61 xOH 15711 e 1 16.}7~n> 15761 c12H11 

1~12 n()n 14+ 1~62 r()K14 15712 c10Hl.} 15762 cn~H51 

1 ~1.} B1t<l4 1 :66.} cn570J8n14 
1571.} cn51H52 1576) n51Hl.} 

1~14 et16J82n> 1~4 oQ10000n14 15714 n52H 11 15764 YH l.}H) 

1~15 e.10"12 1~65 yn2008H14 15715 ~H 11H) 15765 n)Hl) 

1~16 et15)n• 1~6 u22n 15716 n)Hll 15766 B11H1.3 

1:617 u.}1n 1:667 nQK15 
15717 e 13" 11 15767 n l)H 12 

1:618 o2JO.}H 1~ cn5700Jn15 15718 n11H10 15768 o2.}Q)t• 

1:619 n400~<14 1~69 oy10000n15 15719 o2)().}H 15769 u 1~10n 

1%20 e 1~<14 1:670 yn2009H15 15720 u l:S tOn 15770 n0t<10 

1:621 e1 16J82n> 1~71 u24n 15721 n0K12 15771 n0~<12 

1~22 nQn1 1~72 n()K10 15722 n400K 15 1'5772 n()K201Q 

1 :62) n2002H 14 1~7} n400K 14 1572.} B 1K 15 1577.} n0K20 11 

1:624 n2()().}H15 1~74 e 1~<14 15724 et16J82n> 15714 o2302H 

1~25 edn 15675 e&16J82n> 15725 en 5700 .}n 12 15775 n448~<14 

1%26 nQK15 1%76 cn570~n10 15726 OY10000n12 15776 81K 14 

1%27 eaBn>14 1~77 og10000n10 15727 yn12H 52 15777 ea 16382n> 

1%~ e&11n•14 1~78 yn 10H51 15728 u 1 15800n2 15778 e a 16154n 

1%29 e.,0~<14 1~79 u a15790n2 15729 n52H51 15779 ,l 11 ~62n22 

1:630 nt0K14 1~0 n51H52 15730 YH12H) 15780 yn14112004 

1%.}1 yn1K2008 1~1 YH10H} 157.}1 n)H12 15781 YH2004H) 

1 :6.}2 o2294H+ 1~2 n.}H 10 157J2 n12H 1) 15782 n.}H2004 

1 :6.}.} e 1~<14 1~.} n10H 11 157.}) n0~<10 1578) Ut1:667n24 

1%.}4 e1 16J80n> 1~4 r()K 12 157)4 nOKll 15784 yn 151200 5 

1~)5 e14n 1~5 r()Kl.} 157)5 nQK2()08 15785 YH2005-t) 

1%)6 yn1~<2009 1:686 nQK2QQ8 157)6 nQK20Q9 15786 n)H2005 

1 :6.}7 o2295H+ 1:687 r()K2()09 157.}7 cn1K2008 15787 n2004H2002 

1%J8 e 1~<14 15688 cn1K2008 157)8 cn1tc2009 15788 n2005H200} 

1%)9 et16J80n> 1~9 cn1~<2009 157)9 o2JO}H 15789 ea16212n 

1:640 n400tc 14 1~90 o2.}().}H 15740 c1 1617)n 1579(.; n41H14 

1:641 e 1~< 14 1~91 et16222n 15741 e l~<D 15791 n)5-t 15 

1%42 et16J82n> 1%92 e 1~<11 15742 u2n> 15792 yn15H14 

1~4.} n200}1114 1~9.} u2n> 1574) n15KD 1579.} n14H15 

1%44 n4096n1 1~94 n15K11 15744 o2.}()2H 15794 yn141115 

1~45 ea16J64n•15 1~95 o2.}()2H 15745 .o2294H 157~5 cn1~<15 
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157';16 Kn 15H 14 1~5 en 1~< 15 
157"7 oy 14H 51 1:806 Kn15H14 
1 ~7S!) n51H 10 1~07 og 14H52 
157~'<) ..12n 1~08 n52H12 
1 :HOO n41H 15 1~09 u2n 

I 15.31
- 1 n)?o-< 14 1:810 n2QOK3 14376 u 15:0 1n 14~4 n64H362 

1 '::8L .! gn} 'JH 14 1:811 B1K3 
14377 n()K2002 14)'15 C I 1K362 

1 '::8l ) n 14>~15 1~12 e, 16382n> 14378 f1l K20Q3 143~6 c 11K362 

1 '::8L 4 yn14H15 1:8 1) J2n 14379 n£l0481112 143~7 C liH362 
14~0 n)61•t362 14.>98 c35K36i 
14JH 1 n360H 14~9 u I 36i~<363 

"nporpaMMB .ac" 14)82 c18n• 14400 n2~<36 5 
14~3 n64H)60 14401 b 11~<36 5 

1424tl nOn 1 14336 n0~<2002 
14JH4 011t<>60 14402 el1n 

1424';1 PI 1 n 14337 nOt<200) 14JH5 c12H360 1440) n0K365 
142:0 •~204tln 1 

143~ n 16 :8881112 
14~6 c41~<)60 14404 J 15:0 1n 

14~51 cn)()0H)6 5 14))9 n361H)62 
14)87 ll I )6QK)61 

142 ');.:' cn)61H)6() 
14340 J 1 14907n11 

14~8 n2K)64 15115 cn)60H)65 
1425) n)6 5-<361 14341 e1)n< 14JH9 011K)64 15116 cn)61H)60 

14254 n16~i38111£:' 14342 el14n• 
14)90 e1ln 15117 n36 51)61 

14255 n)6}H36.! 14343 n12H 1) 
14391 n0K)64 15118 u 14336n 

14.! ':6 QH)60H3 14JS'2 n362H 
14257 n)H360 14344 e14n 14393 "a~n. 

142~ "'13n< 14345 n 12H 1) 

14:::59 <'a tOn• 14346 c64111) 

14260 n 12H 1) 14347 B •0~<)60 

14261 ea4n 14341:1 na0~<)60 

14262 n 12H 1) 
14)49 b 11~<360 

14263 C6411U 143~ C 1)H36Q I "rrporpaMMa IHI " 
14264 l •0~<)60 14351 c41~<)60 

14<'65 na0~<360 
14352 U 1 )6QK)6} 

14266 01lt<)60 14353 QH)64H) 

14267 C 1)H)60 14354 n3H364 

14268 c41~<360 
14355 b 11~<364 7428 cn)60H)65 7446 U I 360KJ61 

14.!69 U I 360~<361 
143~ ea1n 74'2.9 cn)61H.360 7447 QH364H3 

14270 YH362H3 14357 x0H 7430 n)6 51361 7448 n)H)64 

I 
14271 n3H)62 143:8 Ja14~33n11 7431 n0~<2002 7449 b 11~<364 

14.!72 e 1 3n< 14)59 e1 3n< 7432 nQK2Q03 7450 ua1493)n11 

1427) t' a tOn• 14360 e1 14n• 74)3 n 16::8881112 7451 e 12n< 

I 14;c74 n12H 1) 14361 n 12H 1) 74)4 n)61H)62 74 ':Q n 12H 1) 

14;c75 <'a4n 14362 e14n 74)5 u a 14907n11 7453 ea4n 

14276 nl2H 1) 
14)6) n12H 1) 7436 ea2n< 7454 n12H 1) 

142.77 c64111) 14364 c64111) 7437 n12H 1) 7455 c64n1) 

14278 f .OK)62 14365 e .,QK}62 74~ ea4n 7456 f; .,QK362 

14279 n a0~<362 14366 na0~<362 7439 n12H 13 7457 n a0~<)62 

14~0 b11~<362 14367 011~<362 7440 c64111J 7453 b 11~<362 

14.:£1 cl)H362 14368 Cl)H)62 7441 e .,0~<.360 74 ';!) c 13H362 

14282 c)5<362 14}69 c35K362 7442 na0~<)60 7460 c)5KJ62 

14283 U I )6'2_K363 14370 ua362K363 . 7~43 Ot1K)6(} 7461 ua)62~<363 

14£.184 nOn+ 14371 9H36513 7444 C 1)H)60 7462 n2Q48n22 

14285 ea1n> 14}72 n3H)65 7445 c41~<J60 7463 u 1)081n 

14£86 u 15525n 14}7} 611~<365 

14287 u15518n 14374 et1n 
14375 xOH 
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1J081 
1Xl82 
U08J 
1J084 
1J085 
1Xl86 
1J087 
l.J088 
1J089 
1)090 
1J091 
U092 
1)09) 
1}094 
1J095 
1J096 
1)097 

14408 
14409 
14410 
14411 
14412 
1441) 
14414 
14415 
14.1t16 
14417 
14418 
14419 
14420 
14421 
14422 

n41K o,u..: 
C122H22 
"'20480n24 
112~048n15 
a11n1 
u &6J05n8 
c,22H22 
1140}2n15 
d16Kl() 
116}n 15 
b111n1 
u 16J05n8 
C124H24 
ua22~<2} 
ua24..:2:; 
U12288n 

n()n1 
ea1n 
n201t8n1 
n}60H 
ea2n• 
c.}64HJ60 
ua-'60~<.361 
n}62H 
e 1 2n• 
c}64H-'62 
u a-'62K .}6.} 
n()n+ 
•aln> 
u 15525n 
u1~518n 

12t£8 B 1~< 10 
12289 e11n< 
1229C c}64H)60 
12291 U 1 )6()K}61 
12292 c364H.362 
1229) U 1 )62K}6) 
12294 C1K22 
12295 c1~<24 
12296 u 1J09 5n 
12297 ~o~}1n 
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