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BBEOEHMUE

ApropaM B cBOeii IOBCEIHEBHOH JI€ATE/ILHOCTH MPHXOAHJIOCh OKa3blBaTh
noMoib B pa6oTe Ha MHKPOKANbKYJIATOpax JIOAAM CaMbiX PasHbIX INpPo-
teccuii. ChopMupoBaBmiics B npouecce 3Toil paboThl Kpyr Hambosee,
Ha Haul B3IVISJ, HHTEPEeCHBIX JJIsl NOJib3oBaTesiell BOPOCOB PACCMOTPEH B
JaHHOH KHHre.

Jnst paGoThl cO CNPaBOYHHKOM JOCTATOYHO O3HAKOMHTBCA C HHCTPYK-
uMeil MO 3KCIVIyaTalHWH HCIONb3yeMOro MHKpOKaabKyasropa [1—5].

Ipunameie o603Hauerus.

1. B KHHre mpHUBeJeHBI NPOrpaMMbl Al Pa3MYHBIX MHKPOKalbKyJfl-
TOpOB. YKa3aHueM Ha 000OUIeHHbIH THI MAallHHBbI, M1 KOTOPOH HamucaHa
nporpamma, CJIyXHT Ha6op 4ucesl, OTAeNeHHbIX OT HOMepa NPOrpaMMsl HiH
HHCTPYKUHMH Kocoi ueprtoii. Tak, IV. 2.5.1/52 o3Havyaer peanusanuio ans
MHKPOKaJbKyJsiTopa «DJaektpornka» MK-61 n MK-52; 111.1.1.1/21 — ana
b3-21; 11.2.2.1/54 — nna  bB3-34, MK-56, MK-54; V.4.4/54,562 — nns
Bcex, Kkpome B3-21; V.1.1/21,54,62 — nns Bcex KanbKyJsTOPOB.

2. OGo3HaueHHsi HEKOTOPBIX OllepalHil C LeNbl0 YHHPHKALUH 3aMeHe-
Hu: 115 B3-21

O6o3naueHHe | Kox | Onepanus
P, 43 KosblieBoe nepenBukeHHe HHpOpMaUHH B
CTeKe — 110 4acoBO#H cTpeske
P/—/ 53 To e — NpOTHB YaCOBOH CTPeNKH
- 16 O6Men conepxuMbM perncTpoB X u Y

V11 OCTaJIbHBIX MallHH

OGo3sHaueHue Kox Onepauus
II-x N 6N BhisoB B peructp X coLepKHMOro peruct-
pa N
K II-x N 'N BusoB B perHctp X H3 perHctpa ¢ MOAH-
(HUHPOBAHHHIM aJpecoM
x—+IIN 4N Ilepecniska comepxumoro peructpa X B
peructp N
K x>IIN LN Mepecninka comepxumoro perucrpa X mo
MoAH(HUHpYeMOMY ajpecy
B4 OE [epecnnka comepxumoro peructpa X B
peruerp Y
Fsin—! 19 Bruncnenune arcsin
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[Ipodoascenue

OGo3HaueHHe Kon Onepauus
Fcos™! 1— Boiuncnenue arccos
Ftg—! IL Bruncnenne arctg
. 25 KosbueBoe nepenBukeHne HHpoOpMaluuH B
cTeKe
> 14 O6men comepKuMbM pernctpoB X H Y

B o6benyHeHHBIX HHCTPYKUHAX HCMONb3yercsl o6o3HaveHue B 4 w aas
b3-21.

Pa6oma ¢ npoepammamu. OnucaHue NporpamMmbl COJEPIKHT:

KpaTKoe NOosiCHEeHHe;

aJNTOPHTM BLIYHCJEHHH H pacueTHble (HOPMYJIBI;

TpeGoBaHMs K NOATPOrpaMMaM (eciH OHH HEOGXOAHMBI);

TEKCT NPOTrpaMMBl;

HHCTPYKIHIO N0 paboTe ¢ nporpaMMoi (HOMep HHCTPYKIHMH COBMajlaeT
C HOMEpOM NpOTpaMMbl);

TabJMIy 3aHATOCTH DPEruCTPOB NAaMATH (DETHCTPbl, He YKa3aHHbIE
B Tab/u1le, NPOrpaMMoii He HCNOJb3YIOTCSA);

OLIEHKY BpeMeHH paboTbl MPOrpaMMbl;

npHMep.

Ilpeanonaraercsi, 4To YHTaTeNb 3HAKOM C PYKOBOACTBOM IO IKCIJIyaTa-
LIMH MHKPOKAaJIbKYJAATOpa H yMeeT, ecld HeoOXOJAMMO, COCTaBUTb H oop-
MHTb NOANPOrpaMMy BBIUHC/IEHHS 3HayeHHH KOHKPeTHOH (YHKIHH.

HHctpykuun no pabore ¢ nporpaMmoit AaioTcsl JBYX THIOB: NOJHas,
B BHJe Tab/JHLbl, HJIX KpaTKas, Korja Tpebyercs JIHIIb BBECTH apryMeHTHI
H BbinonHuTb Komauas B/O C/I1. B kpaTtkoi#l uHcTpykunu 3anuch P/T B
P nnu I' o3navaer ycraHoBKy nepekniouarens «Papuanbi-I'pagycel» B mo-
JoxeHne «Paguanbiy unn «[panycei». B nonHo# uncrpykunu B rpade «Co-
JepxKaHHe» ONHCcaHbl leACTBHA TosNb30BaTelsi, B rpapax «Habparp uuciao»
H «BBHINONHUTD KOMaH[bl» — ONepalyH, HeoOXOAMMbie 1JIsi OCYLlecTBJe-
HHsI 3THX JeficTBuii. B rpade «Pesynbrars yKasaHbl TOJBKO HTOrOBbIE H
BakKHbie IPOMEXKYTOYHbIE NTOKa3aHHA HHJMKaTopa.

besppemennas koHynHa Anekcess Hukonaepnua liperkoBa — MHHLHA-
TOPa KHHTH, aBTOPa HHTEPECHBbIX HJeHl M BJOXHOBHTENS MHOTHX pa6oT IO
NPOrpaMMHPOBaHHIO Ha MUKPOIBM — 3atpyannna paboty Haj cnpaBod-
HuKoM. [ToaToMy BecbMa mosesHo# Gblia noMolb, okazannas H. A. Llser-
KOBbIM, KOTODHIH 3aBeplIMJl DS NporpaMM M pasjen JUCKPHMHHa-
LIHOHHOTO aHaJH3a.



FTnasa |

AJTTEBPA
N TEOPUSA YUCEN

1.1. NEPEBOA MMCEN
M3 OAHOW CUCTEMbI CYUCIIEHMA B OPYIYIO

TlpuBoasitcsi nporpaMMsl JJisl epeBOfia MOJOXKHTENbHBIX YHCEN H3 CH-
CTeMbl CUHCJEHHSI C OCHOBaHHEM M B CHCTEMY CYHCJIEHHSI C OCHOBaHUEM
n (m; n < 10). [Ins nepeBoja H3 JeCATHYHOH H B JECATHUHYIO CHCTEMBI
CYHCJIEHHS HCIIONB3YIOTCSA €JHHble MPOrpaMMbl.

B ofuem cayyae Asi nepeBofia M3 CHCTEMBbI CUHCJEHHS C OCHOBaHHEM
M B CHCTEMY CYHCJIEHHS C OCHOBaHHEM N B POrpamMMax HCHoNb3yeTcs nepe-
BoA Ny, BHauaje B JeCATHYHYIO CHCTeMYy cuHcJeHHSI Nyo, a 3ateM mepeBoj
N, B cHCTEMY CYMC/IEHHsI C OCHOBaHHEM II.

1.1.4. NEPEBOA LENLIX YHCEN
11.1.1. NEPEBOA U3 JECATUHHOM U B AECATUUHYHO CMCTEMBI
CYUCTIEHUS (m=10 UM n=10)
Hcnonpayercss Mertoj nenenusi HCXoaHoro uucia Ny, MocieloBaTeIbHO
Ha ni (i = 1,2, ...). [lonyueHHble B pe3yJibTaTe OCTAaTKH OT JA€JEHHS YM-

HOXaroTcsl cooTBeTcTBeHHO Ha mi (j = 0, 1,2, ...) u cknajpiBaorcs. B pe-
3yJbTaTe noiaydyaeM unciao N, B CHCTEMe cCUMC/IeHHsi ¢ ocHoBanueM n [11].

Iporpamma 1.1.1.1/21

Anpec | Komanna Kog Anpec | Komanga Kog Anpec | Komauga | Kox
00 4 06 33 + 96 70 X 26
01 1 14 34 “— 16 71 P2 21
02 P2 21 35 — 86 72 P /—/ 53
03 Cx 76 40 P3 31 73 4 06
04 PN 16 41 4 06 74 F 3 32
05 > 16 42 F5 52 75 P x=0 59
10 P, 43 43 X 26 80 1+ 06
11 F5 52 44 4 06 81 RS 16
12 : 36 45 P/—/ 53 82 c/n 78
13 o 16 50 > 16
14 P, 43 51 — 86 HHcTpykuus
15 - 16 52 1 06
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IIpodoascenue

Anpec KomaHaa Kon Anpec | Komanna Kon
20 1 14 53 F2 22 m—s per. 4
21 , 46 54 X 26 n—-sB pel. 5
22 8 84 55 4 06 Nm B/O C/I1
23 Fl/x 45 60 P /—/ 53
24 — 86 61 -+ 96 Peructpst
25 1 14 62 P, 43
30 BIT 66 63 F 2 22 2; 3 omepaTuBHHe
31 7 74 64 4 06 4 m
32 > 16 65 F 4 42 5n

[Tporpamma 1.1.1.1/54,52

Anpec | KomaHna Kon Anpec | Komanpga Kon Anpec | KoManpaa Kon

00 [N-x 0 60 14 [-x 3 63 28 c/n 50
01 F 1/x 23 15 IM>x 1 61
02 x—IT 2 42 16 X 12 Huctpykuus
03 Cx or 17 — 11
04 > 14 18 Il-»x 2 62 m—-B per. 0
05 B4 OE 19 II->x0 60 n—-s per. |
06 MN->x1 61 20 X 12 Nm B/O C/II
07 : 13 21 x-I12 42
08 1 01 22 X 12 Peructpar
09 + 10 23 + 10
10 x—I1 3 43 24 Il->x 3 63 0m
11 KIl-x3 I3 25 F x=0 5E In
12 F. 25 26 05 05 2; 3 onepaTuBHble
13 F . 25 27 - 14 .

IMporpamma 1.1.1.1/52 mMoxeT GbITh COKpallleHa Ha 5 KOMaHJ NPH 3aMe-
He KoMmaHA c ajipecamu 08—14 nsyms komanjamu K [x] x — I13. Bpems
Beluncnenuss — 10—60 c.

Ipumepot.
1. Tlepeson u3 necsitTHuHOil cucreMbl cumciaeHuss m = 10, Ny, = 127,
n = 4. N, = 1333.
2. IlepeBon B mecATHYHYIO CHCTeMy cuMcienus m = 4, N, = 1333, n =
= 10. Nyp = 127.

1.1.1.2. NEPEBOA U3 CUCTEMbI CHUCNEHUA
C OCHOBAHMEM m B CUCTEMY CHUCIIEHNA C OCHOBAHMEM n

IMporpamma 1.1.1.2/54,52

Anrpec | Komanpa Kon Anpec | Komanpma Kox Aapec | Komanpma Kopx
00 II-x A 6— 19 II-x0 60 38 F. 25
01 1 01 20 13 39 II->x 3 63



ITpodorxcenue

Anpec | Komanna Kox Anpec | Komanna Koxn Anpec KomaHzaa Kon
02 0 00 21 1 01 40 F x=0 5E
03 I 53 22 + 10 4] 18 18
04 10 10 23 x—I1 3 43 42 -~ 14
05 Ik>x0 60 24 KI-x3 T3 43 B/O 52
06 II-x B 6L 25 F. 25
07 Il 53 26 F . 25 HHcTpyKuus
08 10 10 27 IT-x 3 63
09 ¢/ 50 28 II-x 0 60 m—sB per. A
10 x—>II0 40 29 X 12 n—s per. B
11 F. 25 30 — 11 Nm B/O C/TI
12 x-=>I12 42 31 IT->x 1 61
13 F. 25 32 x 12 Perucrpsl
14 1 0l 3 + 10
15 x-II1 41 34 Il-»x 1 61 0—3 onepaTHBHble
16 Cx or 35 Il»x 2 62 A m
17 <«— 14 36 X 12 B n
18 B¢ OE 37 x—I1 1 41

IMporpamma 1.1.1.2/52 Moxer GbiTb cokpallleHa Ha 5 KOMaHJ NpH 3a-
MeHe KoMmaHJ ¢ ajapecamu 21—27 npyms komanjamu K [x] x — I13. Bpe-
MA BbluHcaeHHS — 0,56—2,5 MHH.

Hpumep. m =5, Ny = 32, n = 2. N, = 10001.

1.1.2. NEPEBOJ APOBHbLIX YMCEN

1.1.2.1. NEPEBOA U3 JECATUYHON U B OECATUUYHYIO CHUCTEMDbI
CYUCTIEHMA (m=10 UJI1 n=10)

Jlns nepeBofia MCNONB3YeTCs METOX, COCTOSIIHI B YMHOMXEHHH HCXOJ-
Horo uucya Ny, noc/enosartenbHo Ha 3Hauenus n! (i = 1,2, ...). ITonyuen-
Hble B pe3yJibTaTe YMHOMEHHSs LieJible YHCJIa AeNSTCs COOTBETCTBEHHO Ha
mi (j =1,2,..). B pesynbrare noayuaem yucio Ny, 111].

IMporpamma 1.1.2.1/21

Anpec | Komanna Kon Anpec | Komanga Kon Anpec \ Komanaa Kon
00 4 06 33 16 70 4 06
o1 1 14 34 — 86 71 F 6 62
02 P5 51 3 P6 61 72 — 86
03 <«— 16 40 F5 52 73 l‘I 06
04 8 84 41 4 06 74 7 72
05 P7 71 42 F 2 22 75 P x=0 59
10 Cx 76 43 X 26 80 P <— 13
1 P, 43 4 P5 51 81 P /—/ 53
12 F 3 32 45 - 16 82 ¢c/n 78
13 X 26 50 F6 62
14 P4 41 51 «— 16 HHcerpykuns
15 1 14 52 36



ITIpodoascenue

Axnpec Komanpa Kox Aapec | Komanga Kox
20 46 53 l; 06 m—sB per. 2
21 8 84 54 1—/ 53 n—sB per. 3
22 F 1/x 45 56 4 96 Nm B/O C/II
23 — 86 60 P, 43
24 1 14 61 F7 72 Peructpu
25 BII 66 62 1 14
30 7 74 63 — 86 2 m
3l —— 16 64 P7 71 3 n
32 + 96 65 F 4 42 4—7 ofnepaTHBHHE
[Mporpamma 1.1.2.1/54,52
Anpec | Komanma Kopn Anpec | Komauga Kox
00 K HOI 54 14 TIl-»x 2 62 HHctpykuus
01 1 01 15 TIl-»x 3 63
02 x-I13 43 16 II-x0 60 m—s per. 0
03 Cx or 17 X 12 n—s per. 1
04 <« 14 18 x—I13 43 Nm B/O C/IT
05 Il->x 1 61 19 13
06 X 12 20 -+ 10 Perucrpol
07 x—II 4 44 21 Il->x 4 64
08 1 01 22 II-»x 2 62 0 m
09 + 10 23 — 11 1 n
10 x—>I12 42 24 F x=0 5E 2—4 onepaTHBHHE
11 K I->x2 rz 25 05 05
12 F. 25 26 14
13 F. 25 27 C/I 50
Iporpamma 1.1.2.1/52
Anpec | Komauga Kon Anpec | Komanga l Kon
00 K HOIN 54 11 X 12 HHcTpyKuus
01 1 01 12 x->I13 43
02 x—I13 43 13 13 m—s per. 0
03 Cx or 14 4+ 10 n—sB per. 1
04 14 15 TIl-x 2 62 Nm B/O C/IT
05 II-»x 1 61 16 K {x} 35
06 x 12 17 F x=0 5E Perucrpst
07 x->I12 42 18 05 05
08 K [x] 34 19 «— 14 0 m
09 II-x 3 63 20 ¢C/n 50 1 n
10 II-x 0 60 2—3 onepaTuBHHE
Bpems Bbuncaenns — 5—60 c.
I pumeper.

1. TlepeBopn u3 mecsiTuyHoOlM cHcTeMbl cuucaedus m = 10, N;, = 0,46875,
n=4. N,=0,132.

2. IlepeBox B necsiTHuHylo cHCTeMy cudciaenus m = 4, Ny = 0,132,
n=10. N,y = 0,46875.



1.1.2.2. NEPEBOA U3 CUCTEMbI CHUCIIEHUS C OCHOBAHUEM m
B CUCTEMY CYMCIEHNA C OCHOBAHUEM n

IMporpamma 1.1.2.2/54,52

Anpec | Komangna Kon Anpec | Komanna Kona Anpec | Komanpa Koa
00 Il-x A 6— 19 <«— 14 38 — 11
01 1 01 20 Il-»x 4 64 39 F x50 57
02 0 00 21 X 12 40 43 43
03 x—II3 43 22 x—>II 2 42 41 FL3 5—
04 IIIT 53 23 1 01 42 20 20
05 12 12 24 4+ 10 43 <« 14
06 II->x 4 64 25 x—>I11 41 44 B/O 52
07 x—I13 43 26 F . 25
08 Il-x B 6L 27 KIl-x1 Tl HHcrpykuus
09 I 53 28 <«— 14
10 12 12 29 Il-»x 1 61 m—B per. A
11 C/ 50 30 Il»x5 65 n—sB per. B
12 x—I1 4 44 31 II-»x 0 60 Npm B/O C/IT
13 F. 25 32 X 12
14 x—>I10 40 33 x~>I15 45 Peructpn
15 F. 25 34 13 0—5 onepaTuBHbIE
16 1 01 3% 4+ 10 m
17 x—>II 5 45 36 Il-x 2 62 B n
18 Cx or 37 II-x1 61

[Mporpamma 1.1.2.2/52

Axpec | KomaHpa Kon Anpec | KomaHpa Kopn Anpec | Komanpa Kon
00 II-x A 6— 18 x—I12 42 36 F L3 5—
01 1 01 19 F . 25 37 2 20
02 0 00 20 IT-»x 4 64 38 = 14
03 x—I13 43 21 X 12 39 B/O 52
04 III 53 22 B¢ 0E
05 12 12 23 K [x] 34 HHceTpykuus
06 Il->x 4 64 24 II-»x 5 65
07 x—I13 43 25 Il->x 2 62 m—B per. A
08 II-x B 6L 26 X 12 n—B per. B
09 I 53 27 x=—I15 45 Nm B/O C/IT
10 12 12 28 13
11 c/I 50 29 Il-»x I 6r Perucrpu
12 x—>II 4 44 30 + 10
13 Cx or 31 x->IT O AT 2—5 omeparuBHHe
14 x—>I1 1 4r 32 14 A m
15 BII 0C 33 K {x} 35 B n
16 x—I15 45 34 F x50 57 I Np
17 F. 25 35 38 38

Bpems Bbruncienuss — 0,5 — 2,5 MuH.

Ipumep. m = 4, N, =0,101, n = 8. Ng = 0,21.
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1.1.3. NEPEBOAR AEMCTBUTEJIbHBLIX YACEN

Ileperon uenoit ¥ Apo6GHOHA YacTH HCXOXHOro uucjaa N NPOH3BOAUTCA
pasJieNIbHO N0 MeToAaM, npuBeleHHsIM B pasfienax [.1.1. u 1.1.2.

1.1.3.1. NEPEBOJ, U3 JECATUYHOM U B LECATUUHYIO CHUCTEMbI
CYUCHEHUS (m=10 UM n=10)

IMporpamma 1.1.3.1/54,52

Anpec | Komanga Koxn | Anpec | Komanpa | Kon Anpec | Komanaa l Kox
00 x-»IT2 42 25 Il->x 2 62 50 IT-»x 3 63
o1 1 01 26 II->x 1 61 51  F x=0 5E
02 x—>I14 44 27 — 11 52 32 32
03 x—II5 45 28 F LO 5T 53 <« 14
04 4+ 10 29 13 13 54 C/II 50
05 x—I13 43 30 14 55 1 01
06 9 09 31 TIl-»x 3 63 56 -+ 10
07 x—I10 40 32 II-x B 6L 57 x—>II1 41
08 KIl-x3 TI3 33 13 58 F . 25
09 Cx or 34 M 53 5 KIl-»x1 Tl
10 TIl»x 2 62 35 55 55 60 F . 25
11 I-»x 3 63 36 II-x3 63 61 B/O 52
12 — 11 37 Tl»x 1 61
13 M-»xB 6L 38 x—>I13 43 HHcrpyRuus
14 X 12 39 [l-»xB 6L
15 x—I12 42 40 X 12 m—s per. A
16 I 53 41 — 11 n—sB per. B
17 55 55 42 I-»x5 65 Nn B/O C/II
18 Il-»x 1 61 43 X 12
19 Tl-»x 4 64 4 4+ 10 Peruerput
20 II-x A 6— 45 JI-»x 5 65
21 X 12 46 Il-x A 6— 0—5 omeparuBHLIE
22 x->IT4 44 47 X 12 A m
23 13 48 x—I15 45 B n
24+ 10 49 14

Mporpamma 1.1.3.1/52

Aapec | Komanpa Kon Anpec | Komanpa Kon Anpec | KomaHga Kox
00 x—I12 42 19 13 38 x-IT1 41
01 K [x] 34 20 -+ 10 Y o 14
02 x—>I13 43 21 FLO 5I 40 II-»x 3 63
03 1 01 22 09 09 41 F x=0 5E
04 x—I14 44 23 II-x 3 63 42 24 24
05 x—I11 41 24 B¢ O0E 43 o 14
06 9 09 25 Tl-x B 6L 4 C/n 50
07 x-I10 40 26 13
08 0 00 27 K [x] 34 HHcTpykuus
09 Il-»x 2 62 28 x—I13 43
10 K {x} 35 29 II-x B 6L m—B per. A
11 II-»x B 6L 30 X 12 n—s per. B
12 X 12 31 — 11 Nm B/O C/II

10



ITpodonrxenue

Anpec |Komanna Kon Anpec | Komanaa . Koxn

13 x—>I12 42 32 Jl-»x 1 61

14 K [x] 34 33 X 12 Perucrph

15 TIl-x 4 64 34 4+ 10

16 TIl-x A 6— 35 Il-»x 1 61 0—4 onepaTtuBHHE
17 X 12 36 II-x A 6— A m

18 x—I14 44 37 X 12 B n

Bpems Bbiyncienusi — 1 — 2 MHH.

ITpumepet.
1. IlepeBon M3 necsiTHUHOM cHcTeMbl cuucaeHus m = 10, N;, = 16,312,
n = 5. N, = 31,124.
2. TlepeBon, B HeCcATHUHYIO cucTeMy cuucieHus m = 5, Ny = 31,124,
n = 10.N,, = 16,312.

1.1.3.2. NEPEBOA U3 CUCTEMbI CHUCNEHUA C OCHOBAHMEM m
B CUCTEMY CHUCIIEHUA C OCHOBAHMEM n

[Mporpamma 1.1.3.2/54,52

Appec | Komanna Kon Anpec | Komanna Kon Anpec | Komanga | Kox
00 II-x A 6— 29 o 14 58 X 12
01 1 01 30 Bt OE 59 — 11
02 0 00 31 KII 8 —8 60 II-»x 5 65
03 x—>[10 40 32 x—>I13 43 61 X 12
04 x—>II8 48 33 — 11 62 -+ 10
05 I 53 34 I-x7 67 63 Il->x 5 65
06 21 21 3B X 12 64 Il->x 6 66
07 III1 53 36 x->I12 42 65 X 12
08 18 18 37 KIII8 —8 66 x—II 5 45
09 ¢C/n 50 38 II»x 4 64 67 F . 25
10 1 01 39 II-x 6 66 68 IlI-x 1 61
11 4+ 10 40 X 12 69 F x=0 5E
12 x-»I11 41 41 x-—II 4 44 70 53 53
13 KIM-x1 ri 42 13 71 F . 25
14 F . 25 43 4 10 72 B/O 52
15 F. 25 44 II->x 2 62
16 II-x 1 61 45 TII-x 1 61 HHCTpyKuus
17 B/O 52 46 — 11
18 II-»x 7 67 47 F x+0 57 m—B per. A
19 x->I10 40 48 51 51 n—sB per. B
30 IT-x B 6L 48 F4L0 s5r Nm B/O C/II

1 x->I17 47 5 3 34
2 F. 25 51 F. 25° Pernctpu
23 x-»I16 46 52 [I-»x 3 63 0—8 onepaiuBHHe
24 F . 25 53 B# OE A m
25 1 01 54 II->x 7 67 B n
26 x—I14 44 55 13
27 x->I15 45 56 K IIIT 8 —8
28 Cx or 57 II-»-x 7 67

11



IMporpamma 1.1.3.2/52

Anpec | Komanna Kog Anpec | Komanaa Kog Anpec | Komanna Koa
00 II-x A 6— 25 X 12 50 II»x 5 65
o1 1 01 26 x—II 2 42 51 X 12
02 0 00 27 K [x] 34 52 4+ 10
03 x—I10 40 28 Il>x 4 64 53 TIl»x 5 65
04 TII 53 29 II-x 6 66 54 Jl->x 6 66
05 11 11 30 X 12 55 X 12
06 Il->x 7 67 31 x—I14 44 56 x—>I15 45
07 x—I10 40 32 13 57 F. 25
08 KIII7 —7 3 4 10 58 TIl-»x 1 61
09 C/n 50 34 Il-»x 2 62 59 F x=0 5E
10 Il-x B 6L 35 K {x} 35 60 42 42
11 x->I7 47 36 Fx+0 57 61 F. 25
12 F. 25 37 40 40 62 B/O 52
13 x->I16 46 38 FLO 5T
14 F . 25 39 24 24 HHcrpyKuus
15 1 01 40 F . 25
16 x—~II 4 44 41 II-»x 3 63 m—B per. A
17 x->I15 45 42 B¢ OE n—sB per. B
18 Cx or 43 Jl->x 7 67 Nm B/O C/II
19 o 14 4 13
20 B¢ OE 45 K [x] 34 Perucrpn
21 K [x] 34 46 x—I11 41
22 x—I13 43 47 IM->x 7 67 0—7 onepaTuBHbIE
23 — 11 48 X 12 A m
24 Il-»x 7 67 49 — 11 B n

Bpems Bbiuncnennss — 1 — 4 MuH.
IIpumep. m = 2, N, = 1101, 11, n = 5. Ny = 23,333333.

1.2. HEMPEPLIBHLIE (LLEMHLIE) APOBM

JeficTBUTENbHOE TONOKHTENbHOE YHCIO b MOXKeT OBITb Da3jioXKeHO B

LENHYIO 1po6b
1

l ’
at...

rpe a3 (i= 0, 1, 2, ...) — Lennle NOJOXKHTeIbHNE YHCAA a3 > 0.

b=[a,, a;, a3, ...]=239+
a,+

1.2.1. NPEOBPA3OBAHME
AEACTBUTENbHLIX YMCEJN B LIEEMHYIO [POBbL

Jns 3aganHoro fefcTBHTENBHOrO YHCia b BHIUHCIASAIOTCS 371eMEHTH Len-
HOH ApOGH a,, a,, a,, ... O opMyaaM:

a,=int [b]; al=int[ ! ]; a,=int [—l-—],
b—a, 1 a
—d

12




Jlnsi BBIYHCIAEHHS BBONHMTCSA HCXOJHOe 3HaueHue b, a 3areM BHINOJIHE-
HHe Kaxnaod Komauisl C/I1 BBIBOAMT HAa HHAMKATOp OYepefiHOE 3Haue-
HHe a;, B pe3yJsbrare NoJyyaercsl Pl 3HAYeHKil: a,, a,, a,,...

Mporpamma 1.2.1/21

Anpec | Komanga Kon Anpec | Komanga Kon HHCprKuHﬂ
00 P2 21 15 <> 16 B B/O C/IT1 C/II C/I...
01 1 14 20 — 86
02 46 21 4 06 Pesyabrar
03 8 84 22 F2 22
04 F 1/x 45 23 16 ap, a5, ag, ...
05 — 86 24 C/I 78
10 1 14 25 — 86 Pernctp
11 BII 66 30 F I/x 45
12 7 74 31 BII 58 2 onepaTHBHBIH
13 «— 16 32 PO 01
14 96
[Mporpamma 1.2.1/54,52
Anpec | Komanzpa Kon Anpec | Komanpga Kon HHcrpyxuus
00 x—I11 41 06 II-x 0 60 8 B/O C/II C/1 C/I...
01 1 01 07 C/I 50
02 + 10 08 — 11 Pesyabrar
03 x—IIO0 40 09 F1/x 23 a9, 2y, A3, ...
04 KII-x0 TI0 10 BII 51 Peructpht
05 II-»x 1 61 11 00 00 0 a
1 omepaTHBHBI
[Mporpamma 1.2.1/52
Appec | Komanga Kox Anpec | Komanga Kon HHeTpyKuus
00 B¢ OE 04 F 1/x 23 B B,O C/I1 C/IT C/IN. ..
01 K [x] 34 05 BIl 51 Pesyabrar
02 C/nn 50 06 00 00 ag, a3, a3, ...
03 — 11

BpeMsi BbIYHC/IEHHS] OUEPeJHOTO 3HaueHHs a; — 2—3 c.
Ilpumep. b=1n 9. a, =2, a, =35, a,=14, ag =4, a, =1, ..,

1.2.2. NPEOBPA3OBAHME LLENHOW APOBM
B AEMCTBMTEJNIbHOE YUCNO

Liennas gmpo6b, 3ajaHHasi B BHIE INOCJIENOBaTeNbHOCTH 3HA4YEeHHH a,,
a,, a,, ..., 10 IPOrpaMMe npeoGpasyercs oces0BaTelbHO B IeHCTBHTEIbHbIE
YHCJIa COOTBETCTBEHHO by, by, by, ..., (by = lay, ay, ..., a); lim by = b).

i~
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Jns seluucienuss by npeacrasnsieM B BHfe by = ¢y/dy, rae ¢; u d, on-
penensioTcss M3 PeKyPPEeHTHhIX cooTHouweHui [11]:

C;=Cj—13;+C_y NPH ¢ =1, c;=ay;
dy=d;—, a;+d,—, mpu dy=0, dy=1.

[Mocne BBOKA KaXI0TO NOCJENYIOUIEro 3HAUEHHsI a4 M BHIMOJHEHHS KO-
Mauasl C/I1 Ha MHAMKaTOpE BHLICBEYHMBAETCS OUEpPENHOe 3HaueHue by =
= [a,, a, ..., ajl.

[Mporpamma 1.2.2/21

Anpec | Komanga Kon Anpec | Komanna Kon Axpec | Komanpa Kox
00 P4 41 23 X 26 50 4 06
01 o0 04 24 4 06 51 F 4 42
02 P2 21 25 P /—/ 53 52 <« 16
03 P ex 33 30 + 96 53  BII 58
04 PS5 51 31 P4 41 54 4 06
05 P3 31 32 F2 22
10 36 33 P, 43 HHucTpyknus
11 C/I 78 34 F3 32
12 P6 61 3% P2 21 B/O a,i:ﬁ%ﬂ a; C/II a,
13 F5 52 40 06
14 P, 43 4 de 62 Pesyabrat
15 F 4 42 42 X 26 Bg, By, By, ...

20 P5 51 43 4 06 Peructpn

21 l-I 06 4 P /—/ 53 2—5 omepaTHBHhHIE

22 6 62 45 4 96 6 ag
[porpamma 1.2.2/54,52

Anpec | Komanpa Kon Anpec | Komanna Kox HHCprKlIH A
00 x—>I12 42 12 x—>I13 43 B/O a, C/I1 a; C/T1
oL O 00 13 X 12 a, C/II. ..

02 x—>I10 40 14 -+ 10

03 BII oC 15 x—I12 42 Pesyabrar

04 x—II3 43 16 II-x0 60

05 x—Il1 41 17 II-»x 1 61 Bo, By, Ba, ...
06 : 13 18 x—I10 40

07 C/n 50 19 IT-»x 4 64 Peructpn
08 x—II 4 44 20 X 12

09 TIl-»x 3 63 21 + 10 0—3 oneparuBHHIE
10 <«— 14 22 BII 51 4 ay

11 Il->x 2 62 23 05 05

Bpemsi BHIUHCJIEHHS! TI0CJe BBOJA OJHOTO 3HaueHHs a; — 5 c.
ITpumep. ag =0, a, =1, a,=2, ag=3.By=0, B, =1, B3 =
= 0,6667, By = 0,7.
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1.3. AENEHME 4YMCEN
C NPOMU3BOJILHOHA TOYHOCTLIO

IIpousBomutcs AeseHHe «yrjaoM» AeACTBHTENbHBIX MONOXKHTENbHBIX YH-
cen a/B.

1.3.1. NPERCTABJIEHME PE3YJIbTATA B BULE YACIIA
C NNABAIOLLENA 3ANATOH

Bhauane onpegensiercs uesnas JecfiTHYHas cTeneHb YyacTHoro M, a 3a-
TeM NocJIeoBaTeNbHO NpH BbimosHeHud KoMang C/IT C/IT C/I1... Buuncast-
IOTCS1 H BBIBOJATCH Ha MHAMKATOP JAecsiTHYHBIE HHdpH ¢y (i =1, 2, 3,...)
IpoOHOH yactH. B pesysibraTe MosiyuaeM AeCSITHYHOE YHCJO C TpeGyeMBIM
KOJIHYECTBOM JECATHYHBIX ILHOP.

Ilporpamma 1.3.1/54,52

Apnpec | Komanpa Kopg Anpec | KomaHpa Kog Anpec | Komanpa Kox
00 x—IT1 41 21 43 43 42 25 25
01 Cx or 22 Il-x 4 64 43 IM->x 4 64
02 x—I14 44 23 C/II 50 44 1 01
03 «—— 14 24 II-»x 3 63 45 — 11
04 x—I13 43 25 1 01 46 x—I1 4 44
05 IT-x 1 61 26 O 00 47 TI-»x 3 63
06 13 27 X 12 48 1 01
07 Flg 17 28 x—f13 43 49 BIl 51
08 F x>0 59 29 Tl-x 1 61 50 14 14
09 18 18 30 13
10 KIl-x4 T4 31 1 01 HUHncrpykuus
11 II->x 3 63 32 + 10
12 1 01 33 x-—I12 42 B/O a B4 B C/IT C/IT
13 /—/ oL 3; K H—>§c 2 gg C/I...

14 F 10 15 3 IT-x

15 x 12 % Mox2 62 Pesyasrar

16 BIl 51 37 C/mt 50 M, ¢, ¢y, ..
17 04 04 38 IN-»x 1 61

18 1 0l 39 X 12 Peructpu

19 + 10 40 — 11 1 B

20 F x>0 59 41 BIT 51 2—4 omeparHBHHIE

ITporpamma I.3.1/52 moxer GbiTh COKpallleHa Ha 5 KOMaHJ NpH 3aMeHe
KOMaHJBI ¢ ajpecoM 21 Ha KoMaHay 38 u xomaH] ¢ anpecamu 28—36 Ha
yernipe Komangsli B4 IT — x 1 Kxl.

Bpems Bbiuncienns M — 15 ¢, BpeMs BBIYMCJIEHHSI KaXAOTO Cy—
—bec.

IIpumep. Paspenurs 100 Ha 2,3 ¢ 10 3Havamumu nudppamu (a = 100,
b = 2,3).

Pemenne. M =2, ¢, =4, ¢, —3 c; =4, ¢ =7, =28,
CG=2,c,=06,¢c,=0, ¢cg =8, ¢y

Pesyabrat: 100/2,3 = 10%-0, 4347826086
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1.3.2. ECTECTBEHHOE NPE[CTABJNIEHME PE3YJIbTATA

Buauyane onpepensiercss H BbIBOAHTCA Ha MHJMKATOp leJas 4acTb 4acT-
HOro ¢y, a 3aTeM MocJefoBaTeNbHO NpH BbinosHennd komaux C/TT C/TI
C/T1... BuiBOAATCS JeCATHYHBIE 3HAKU YacTHoro ¢; (i = 1, 2, ...).

IMporpamma 1.3.2/21

Anpec | Komanaa Kopn Anpec | Komanaa Kon
00 P2 21 21 % 06 HHcTpyxuns
0l - 16 22 F 2 22
02 1 14 23 — 86 B/O ats C/IT C/T1
03 /—/ 56 24 /—/ 56 C/I. ..
04 P3 31 25 P x>0 49 Pesyabrat
05 X 26 30 P1 11
10 /—/ 56 31 F3 32 Co, €1, Cap .-
11 P, 43 32 C/I 78
12 F3 32 33 <« 16 Perucrpu
13 1 14 34 BII 66
14 4 96 35 1 14 2B
15 P3 31 40 BII 58 3¢
20 P /—/ 53 41 Pt 03

Bpems BbluncleHHSI Kaxkjaoro 3HadeHus c;(i =0,1, 2, ..) —
T=2(@c +1Dec

[porpamma 1.3.2/54,52

Anpec | Komanga Koxn Anpec | Komanpa Kox
00 x—II1 41 13 + 10 Hucrpykuus
0l <= 14 14 F x>0 59 B/O a B} 8 C/IT C/IT
02 1 01 15 06 06 c/I ...
03 /—/ oL 16 II-»x 2 62 Pesyabrat
04 x-I12 42 17 cC/m 50
05 X 12 18 X 12 Cos €1, Cgy .-
06 II-x 2 62 19 <« 14
07 1 01 20 /—/ OL Peructpsl
08 4 10 21 1 01
09 x—I12 42 2 0 00 B}
10 «— 14 23 X 12 2 oneparHBHBIA
11 B¢ O0E 24 BII 51
12 M-»x 1 61 25 02 02

BpeMms BbluMcJeHHsi Kaxjaoro 3Havewus ¢y (i=0, 1, 2, ...) — T =3.
(¢; + 2)c.

IIpumep. Paspenuts 100 Ha 2,3 ¢ 10 3navamumu uudpamu (@ = 100,
b = 2, 3).

Pemenne. ¢, = 43, ¢, =4,¢c,=7,¢c3=28,¢,=2,¢5 =6,¢4=0,
c; =8,¢c5=6, ..

Pesynbrat: 100/2,3 = 43,47826086 ...
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1.A. PELLIEHME
AJITEBPAMYECKMX YPABHEHUH

1.4.1. PELUEHUE KBAQAPATHOIO YPABHEHMSA

KopHU KBaJpaTHOTO ypaBHeHHH
ax?+bx+c=0

BbIYHCAsAOTCA 10 opmyaam [12]:
a) eciu D > 0, T. e. KOPHU ypaBHeHHs JAeHCTBUTEJbHHIE, TO

x1=u+sign(u)-]/5, Xy = : ;

axy

6) eciu D << 0, T. e. KODHH ypaBHeHHsI KOMILIEKCHO-CONDSiKEHHHIE, TO

X;=u-+iv, X, =u—iv,
rjae
b

u=—2 pow—S, =V D
2a a

BoiGpanubiii anroput™ npu D > 0 no3BoJisieT yMEHbIIHTb OIIHOKH BbI-

YHCJIeHUs, ecsiH 3HaudeHust B/2a 1 )/ D G6aH3KH 1O aGCOMOTHOM BeJIHUHHE.

ITporpamma nocrpoeHa Tak, uto npu D << 0 cueT ocTaHaB/uBaeTcs M Ha
MHJMKATOP BHIBOAMTCS cHrHaa omn6ku (080000000 000 — nans B3-21 uau
EITOI' — pnss MK-54 n MK-52). Ha camom pesie omM6KH HET — MPOCTO
NoJy4yeH CHrHaj O TOM, YTO KOPHH ypaBHEHHS — KOMIJIEKCHO-COMPSIXKEH-
Hete. Ilocsie HoBoro Haxkatus kaasuwu C/I1 cuer npononxkaercsi, a peayb-
TaTtoM sBIsiercsl JefiCTBUTENbHAs ¥ MHUMasi 4aCTb KOpHeH.

[Mporpamma 1.4.1/21

Anpec | KoManaa Kox Anpec | Komanga Kox Axpec | Komanpa | KoA
00 /—/ 56 23 4 96 50 36
0l F 1/x 45 24 Fvy 65 51 F 1/x 45
02 P2 21 25 P HOII 39 52 -~ 16
03 2 24 30 P x>0 49 53 C/II 78
04 36 31 F /—/ 55 54 /—/ 56
05 C/IT 78 32 4 06 5 Fy 65
10 X 26 33 F3 32 60 4 06
11 P3 31 34 P x<0 69 61 F3 32
12 F x2 55 3% P, 43 62 c/m 78
13 P, 43 40 <« 16
14 F2 22 41 —/ 56 PerucTphi
15 ¢/ 78 42 -+ 96
20 X 26 43 4 06 2 —l/a
21 l; 06 4 P, 43 3 —B/2a
22 [—/ 53 45 /—/ 56

—
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IMporpamma 1.4.1/54,52

Apnpec | Komanpga Kon Anpec | Komanga Kox Anpec | Komanpa ‘ Kon
00 x—II2 42 12 — 11 24+ 10
01 C/Il 50 13 F Bx 0 25 : 13
02 /—/ oL 14 <« 14 26 F Bx 0
03 <— 14 15 Fv~ 21 27 ¢C/n 50
04 13 16 K HOII 54 28 /—/ OL
05 2 02 17 F x>0 59 29 Fv™ 21
06 : 13 18 28 28 30 IN-»x3 63
07 x—>I13 43 19 TIT->x3 63 31 C/Il 50
08 F x2 22 20 F x<0 5C
09 C/II 50 21 24 24 Peructpu
10 II-x 2 62 22 14 2 a
11 13 23 /—/ OL 3 — B/2a

Jns o6enx mporpamMm HCOJb3yeTcsl eMHas HHCTPYKIHS.
Hucrpykunsa 1.4.1/21,54,52

HaG6parb BBHINONHHTE
CoziepKanue YHCAO KOMaHaR Pesyabrar
1. 3aHecTH BeJHUYHHBI
a, BHC a B/O C/I
b C/m
c
2. BblyucauTh KOpHH: c/n
a) ecan D=0 X;—B per. X

x,—B per. Y
080000000 000—pas
6) ecin D<0 { 1.4.1/21
\ EITOT—pnas 1.4.1/54,52
c/n u—s per, X, 3
v—B per. Y

Bpemss Bbiuncienus — 7 — 10 c.

I pumepe:.
. x4+ x—2=0.x,=—2;%x, = 1.
2. X2+2X+2=0.X1=-—1+i1;xz=—l——i-l.

1.4.2. PELUEHME KYBMYECKOIO YPABHEHMUSA

Ky6uueckoe ypaBHeHHe B KaHOHHUECKO# (opme
ax3 4+ bx*+cx4d=0
IeUM Ha a W BBOJMM HOBYIO NepeMeHHYIO Y = X + b/3a, B pe3syJib-
TaTe NoJyuyaeM Ky6HyecKoe ypaBHeHHe OTHOCHTEIbHO HOBOH NePeMeHHOH y:
y®+3py +2q =0,
b3 be d 3ac— b?

T —_— — L —— —_—
ne 9="92 ~ 6 T2’ ? 3a2



PenieHne Takoro ypaBHEHHS Yy,,,; 3anuuweM B BHAe Tabaumsl |13]
p<oO
p>0
P?+p* <0 | a*+p>0
cos p=q/r? l ch¢=q/r? sh ¢=q/r?
y1=— 2r cos ¢/3 y;=—2r ch ¢/3 y;=—2rsh ¢/3
y2=2rcos(n 3q>) Y =rd ¢/3+ Ya=rsh /3 +
+iV/3 rshe/3 +iV3 rcho/
Yg=2r cos( “+‘P) ys=r_ch A y3=r_sh V3=
3 —iV3rshq>/3 —iV3 rch ¢/3
rae

r=sign (@)-VIp|.
B ciyuae, eciH KOPHH Y,,; KOMIUIEKCHbie, 0GO3HAUHM Y,,, = U % iV,

MporpaMma 1.4.2/54, 52

Anpec | Komanga Kon Anpec | Komanga Kop Anpec | Komanga Kog
00 x->II1 4] 3B 13 70 : 13
0l <«—— 14 36 x—IIl 41 71 F eX 16
02 x-I10 40 37 F cos Ir 72 x—=>I11 41
03 F x? 22 38 /—/ OL 73 : 13
04 Fy~ 21 39 II-x2 62 74 II-x 1 61
05 Il-x1 61 40 2 02 75 - 11
06 II-x 1 61 41 X 12 76 x—I10 40
07 X 12 42 X 12 77 2 02
08 : 13 43 C/m 50 78 13
09 F vy~ 21 44 F Bx 0 79 Il-x1 61
10 X 12 45 II-x 1 61 80 + 10
11 x->I12 42 46 Fn 20 81 [MT—-x 2 62
12 Bt OE 47 3 03 82 X 12
13 F x2 22 48 13 83 3 03
14 X 12 49 x->I10 40 84 Fy~ 21
15 13 50 — 11 85 X 12
16 1 01 51 F cos 1r 86 II-x0 60
17 II>x 0 60 52 X 12 87 II-»x 2 62
18 F x<0 5C 53 Il-x 1 61 88 X 12
19 59 59 54 II-x 0 60 89 C/m 50
20 «—— 14 55 4 10 90 0 00
21 /—/ oL 56 F cos 1T 91 F 1/x 23
22 14 57 BII 51 92 K HOI 54
23 B# OE 58 39 39 93 F. 25
24 F x2 22 59 F. 25 94 2 02
25 X 12 60 x—I11 41 95 : 13
26 Il—»x 1 61 61 <o 14 9% /—/ OL
27 F x? 22 62 ‘B4 OE 97 C/n 50
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ITpodoascenue

Anpec | Komanna Koxn Anpec {[Komanaa Kon

28 + 10 63 F x3 22

29 F x<0 5C 64 Il-»x 1 61 Peructpn

30 59 59 65 - 10 0; 1 omeparuBHbIE
31 F. 25 66 Fy— 21 2 r

32 14 67 4+ 10

33 F cos—1! 1— 68 F In 18

34 3 03 69 3 03

Huctpykuns 1.4.2/54,52

C Ha6paTh BuinosHuTH
OflepXKaHHe qHeN0 KOMarbi Peayabrat

1. Ilepeknouarear P/I' nocraButs B
noJjoxeHue P

2. BsBecTn 3HaueHHs D H ( p B¢ p
3. BHYHCIHTBL AeHCTBHTENbHBIH KOpeHb 1 B/O C/IT Vi
4. BBYHCAMTB OCTajIbHHE KOPHH: Cc/m
a) ecJIH KODHH JeHCTBHTeJbHHE ys—B per. X
ys—B per. Y
6) ecaH KOPHH MHHMHE Error
c/n u—s per. X
v—B per. Y
Bpems Beruucaenus — 30 c.
ITpumepor.
.y —9y +8 =0(p =—3, q=4).

Orser: y, = — 3,3723, y, = 1, y; = 2,3723.
2.y —6y—40=0(p = —2, q = —20).

OtBer: y, = 4, Yy 3 = — 241i-2,4495.
3. ¥+ 12y—32=0(p =4, q=—16).
OTBeT: YI = 2, Y2'3 = — 1 '_'I:i'3,873.

1.4.3. PELUEHME CUCTEMBI
RBYX JIMHEWHBIX YPABHEHMA

{31 x4-byy==p,,
a; X+ by y =p,.
3Havenue a, B, p BBOIATCSA B PErHCTPH namsith 1 —6 coryiacHo crienyiouei

Tabnule:
a, b, py ___>l4 5 6“

a, by Py 123

B B3-21 peructp namsTd 1 coBnapaer ¢ perucrpom Y, nNo3toMy np pac-
yere o nporpamme 1.4.3/21 3nauenne a, B Pl BBOAMTCS mOC/IeNHMM MOCTIE
BBOJA OCTaJbHBIX KO3((}HIHEHTOB a, B,p.
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Mporpamma 1.4.3/21

Appec | Komanga Kon Appec | Komanpa Kon
00 P7 71 32 IIm 68
01 F5 52 33 F4 42
02 X 26 34 J 06
03 P, 43 35 /—/ 53
04 F 4 42 40 C/I 78
05 4 06 41 3} 06
10 F2 22 42 F6 62
11 X 26 43 X 26
12 3 06 4 P, 43
13 P./—/ 53 45 F5 52
14 — 86 50 4 06
15 P8 81 51 F3 32
20 F2 22 52 X 26
21 I 68 53 ¢ 06
22 F4 42 54 P /—/ 53
23 /—/ 56 55 — 86
24 P, 43 60 ¢ 06
25 F4 42 61 F8 82
30 PS5 51 62 36
31 F7 72 63 B/O 48

Iporpamma 1.4.3/54,52

Anpec | Komanna Kopn Anpec | Komanpa Kop
00 II-x6 66 15 B¢ OE
0l Il-x1 61 16 II->x 6 66
02 X 12 17 <«— 14
03 Il-»x 3 63 18 II-x 5 65
04 [JI-x 4 64 19 x 12
05 X 12 20 — 11
06 — 11 21 II->x 4 64
07 II-»x 5 65 22 13
08 II-»x 1 61 23 C/II 50
11 Il-»x 2 62 a, x—»I1 4, B, x=»>I1 5
12 X 12 py x—I1 6, a; x—I1 1
13 — 11 By x—I1 2, pg x—I1 3
14 13 B/O C/II

Bpewms Bbiuncnenuss — 8 c.

ITpumep (3x +5y= —9,

2x— y=T.

Orser: x =2, y = — 3.

21

HHeTpykums
p»—B P6, B;—B P5,
a,—sB. P4, p,—B P3,
B;—B P2, a,—s Pl

B/O C/n

Peayabrar

x—B per. X
y—B per. Y

Peructpnl

5 oneparHBHbI

6 P1

7 a,

8 a; By,—a, By

PeayJbrat

x—B per. X
y—B per. Y



1.4.4. PELUEHME CHCTEMDBI TPEX NIMHEMHBIX YPABHEHMH
a,X+byy+c,z=p,,

a; b,
a8, X+4byy-+c;z=7p,, mpu a; 50, b #+0.
a3 Dy
a3 X +byy+4-c3z=ps,
3HayeHHs a, B, C, P BBOAATCS MO CTONOLAM.
Mporpamma 1.4.4/54,52

Anpec | Komanpa Kon Anpec | Komanpa l Kon Anpec | Komanna Kona
00 x-I1J 4ar 27 N-»x9 69 54 T[l-»x C 6C
0l F. 25 28 X 12 55 X 12
02 x—I1C 4C 29 Il»x 3 63 56 -+ 10
03 <« 14 30 Il-x 8 68 57 — 11
04 x-IIB 4L 31 X 12 58 x—I1 A 4—
05 1 01 32 — 11 59 C/I 50
06 1 0l 33 II-x5 65

07 x—I11 41 34 JIl-x9 69 HHcerpyxuus

08 3 03 3B X 12 B/O

09 x—I10 40 36 Il»x6 66 a, B4 a, B4 a3 C/I1
10 C/n 50 37 N->x38 68 B, B4 B, B4 B3 C/II
11 I-x O 6r 38 X 12 c; Bt ¢ B ¢3 C/T1
12 13 39 — 11 p1 Bt p. Bt ps C/T1
13 Kx=Il1 L1 40 13

14 x—I12 42 4 x—>I1C 4C PesysbTar

15 II-xC 6C 42 TIl-»x 4 64

16 X 12 43 II-»x 2 62 x—B per. X , A
17 — 11 4 Jl»x5 65 y—B per. B

18 Kx-»II1 L1 45 Jl-x C 6C z—s per. C

19 F. 25 46 X 12

20 Il-»x 2 62 47 — 11 Peructpnt

21 I-x B 6L 48 Il»x 8 68

22 X 12 49 13 0—9; I onepaTHBHuIE
23 — 11 50 x—IIB 4L A x

24 K x—I11 Lt 51 T-»x A 6— B vy

25 F Lo 5T 52 X 12 C z

26 10 10 53 Il-»x 7 67

Bpems BuiuHc/IeHHs nocsie BBOAamnocjefHero croabua — 15 c.

Ilpumep. ( 2x—5y—4z = -—28,
—x42y+432=17,
3x—2y +3z=>5.
Omer: x=—1,y=2,z=4,

1.4.5. PELUEHME CMCTEMbl YETBIPEX NMMHEHAHbBIX YPABHEHMHA
apX+apy+az+ast=hb,
A9 X + a5 Y+ 2232 +agt =Dy,
a5 X+ a5y +ags2+agt=Dh,,
A X+agy+agsztauat=>,
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Pewienyne mpoH3BOAHMTCSH METOAOM MNDHBeJEHHS] MarpHLbI Ko3ddHIHeH-
ToB ||ayy|| K AuaronanbHomMy BHay. Ha Bce ruiaBHble MHHOPBI MaTpHLEI
[lags||, comepxamne a,;, HaKJIaALIBAIOTCA OTPaHHYEHHS:

ay #0;

ap; a dyn a2 a
1 d12 #0; 11 912 d13

Ag) Ay Agg #*0.

dg; ag
dgy dge dsg

OneMeHTBI CHCTEMBl YPaBHEHHH a;j, By BBOAATCSA MOCTPOYHO.

IMporpamMma 1.4.5/54,52

Anpec | KomanAaa Kon Anpec | Komanna l Kon Anpec | Komanpa Kon
00 x—II3 43 37 x—~»I18 48 74  x—I11 41
or 4 04 38 I 53 75 I 53
02 x—I10 40 39 63 63 7 77 77
03 x—I14 44 40 <« 14 77 C/N 50
04 C/IT 50 41 13 78 I-x1 61
05 II-»x 3 63 42 x—>I1 3 43 79 I 53
06 13 43 7 07 80 86 86
07 Kx—>I14 14 4 x->I14 44 81 IN-»x 2 62
08 x—I1 I 4T 45 Tl-»x IO 6r 82 KIl-x4 T4
09 II-»x9 69 46 II-x B 6L 83 X 12
10 x—IT A 4— 47 111 53 84 — 11
11 Cx or 48 85 85 85 II—»x 3 63
12 K x-»I14 L4 49 x->I1 ] 4T 86 KIl-x4 T4
13 FLO 5T 50 II-x 7 67 87 X 12
14 04 04 51 X 12 88 — 11
15 x—>I19 49 52 — 11 89 B/O 52
16 II1 53 53 II-»x C 6C
17 62 62 54 II-x [ 6r HHcTpyKuua
18 II—»x 2 62 55 II-x 6 66
19 : 13 56 HH 53 B/O apy C/H ajg C/n. ..
20 x-II1C 4C 57 83 83 ... By C/II
2l 14 58 x—I1C 4C ay; C/IT a,, C/II...
22 Il-»x 2 62 59 II-»x 5 65 ...By C/TI
23 13 60 TIII 53 PesyJabrar
24 x—I19 49 61 83 83 x—B per. X,

25 Jl-»x 1 61 62 x—I1B 4L y—B per. C
26 Il-»x 2 62 63 C/II 50 z—B per. [
27 13 64 x—I13 43 t—s per. 3
28 x—I1 6 46 65 4 04

29 T 53 66 x—II 4 44 Perucipu
30 63 63 67 C/II 50 0—2; 4—9; A onepa-
31 II-x 1 61 68 Il 53 THBHBIE
32 13 69 85 85 3 t

33 x->I1B 4L 70 x->I12 42 B x

34 14 71 C/n 50 C vy

35 I-»x1 61 72 I 53 o z

36 13 73 81 81



[Tonnoe Bpemsi BbIUHCIEHHS — 2 MHUH.

Ilpumep. { x+2y+3z+t=2,
2x—3y +z—t =15,
3x+y—2z42t= —13,
4x —5y 4 22— 3t =32.

Omer: x =1, y=—2,2z=3,t= —4.
1.4.6. PELLEHME YPABHEHMS f(x)=0

IMognporpamMMa BeluMc/eHHs 3HaueHHii ¢yHRuuu f (X) pasmemiaercs
B NMaMATH MalIHHB Cpa3y 3a OCHOBHOH NPOrpamMMoil H 3aKaHYUBaeTCH
KoMmaugoil Bo3spara B/O. ApryMeHT x ans BeluucieHus f (x) momemiaercs
B peructp X. [locse BhluMcieHHs moAnporpammsl 3HaueHue f (X) Takxke
nomeiiaetcss B perucrtp X.

1.4.6.1. METO4 OUXOTOMUU

Kopenb ypaBhenus { (x) = 0 uuiercs Ha uHTepBaje HeonpeeseHHOCTH
a < X < B B NPEANOJIOXKEHHH, UTO Ha 3TOM HHTEpBaJie HaXOUTCSH TOJbKO
OIHH KopeHb, oTKyJa f (a)-f (b) << 0. 3a Kaxiplii mar urepalHH HHTep-
Ba/l HEONpeJie/IeHHOCTH yMeHbluaercst BaBoe [15], TakuM o6pasoM 3a n

IIaroB W1epanHH HHTEpPBal HEONpeJe/eHHOCTH CTAHOBHTCS PaBHBIM (B —
— a)-2-n,

Mporpamma 1.4.6.1/21

Anpec | Komanga Kon Anpec | Komanaa Kon Anpec | Komanaa Kox
00 P5 51 23 11 68 50 P /—/ 53
0l  «— 16 24 F6 62 51 1 14
02 P4 3 25 ¢ 06 52 — 86
03 III 68 30 F3 32 53 P x=0 59
04 F6 62 31 X 26 54 F1 12
05 P3 31 32 P x<0 69 5 F2 22
10 /11 78 3 P, 43 60 C/II 78
11 P, 43 34 F2 22
12 F4 42 3 PS5 51 Perucrpu
13 4 06 40 BIl 58
14 F5 52 4 PS5 51 2 Xo
15 + 96 42 16 3 f(xo)

2 2 24 43 P3 31 4; 5 omepatuBHbBIE
21 36 4 F2 22
22 P2 21 45 P4 41

N
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Iporpamma 1.4.6.1/54,52

Anpec | Komanna Kon Anpec | Komanga Kox Anpec | Komanna Kona
00 x—[IB 4L 13 x-I12 42 26 x—>I13 43
01 <« 14 14 TII1 53 27 Il->x 2 62
02 x—IT A 4 15 33 33 28 x—>IT A 4
03 I 53 16 Il->x 3 63 29 FLO s5r
04 33 33 17 «— 14 30 08 08
05 x—II 3 43 18 X 12 31 IM-x 2 62
06 C/n 50 19 F x<0 5C 32 C/mn 50
07 x->I10 40 20 25 25
08 N-x A 6— 21 IM-»x 2 62 Peructpsl
09 II-x B 6L 22 x-»I1B 4L
10 + 10 23 BII 51 0, A, B onepaTtusHuie
1 2 02 24 29 29 2 Xo
12 13 25 F Bx 0 3 f(xo)

Huerpykuus 1.4.6.1/21, 54, 52
Cofle pxkaHHe qu:ls&a: b B::O"; :HH;J > PesyabTrar
1. BBecTH nporpaMMy H moAnporpam-
MYy BhlYHCJIeHHs f(X)
2. 3aHeCTH Haya/bHBle TpaHHUBl HH-
TepBaJa HeonpeaeneHHOCTH a Bt a
B B/O C/IT f(a)

3. 3aHecTH TpeGyeMoe UHCIO HTepa-
UHH N H BBIYHCJIHTb KOpPEHb n c/m xo—B per. X, 2
f(xo)—8 per. 3

Hpunep.

Haiitn kopenb ypasHenns f (x)=e* — }/x2+ 1—3 =0 Ha HHTepBane
0—2, pbinosHuB 10 urepauuii.

Pemenne. INognporpaMma BbIUHC/IeHHS 3HaueHHit dyHkuuH f (X) =
= ex — J/x% + 1—3 umeer BHI:
a) aas nporpammsl 1.4.6.1/21 + P, o Fx*1 4+ F VY 4 P /—/
Pe — 3 + /—/ B/O
6) nas nporpammul 1.4.6.1/54,52 FexF BxFx*1+F |/ — 3— B/O

Orser: X, = 1,584; TouHOe 3Hauenue x, = 1,5837.

Bpems Boiyucaenusi no nporpamme 1.4.6.1/21 — I mun 20 ¢; no mpo-
rpamme 1. 4.6.1/54, 52 — 1 muH 45 c.

1.4.6.2. METOL XOPL

Jlnst HaxoxaeHHss KopHs ypaBHenus f (x) = 0 Hcnosbsyercs Meroll
xopx [15]. Tlomnporpamma BeiuMcienus f (x) pacmonaraercs, HayuHas ¢
aapeca 44, u 3akanuuBaercss Komapjao# B/O. 3HaueHne aprymeHta x Jjis
BhluHcaenusi f (X) pacnosnaraercsi B perucrpe X, Tyla XKe NOMEINAETCs Bbl-
uncieHHoe 3Havenue f (X). Kopenb X /exuT Ha HHTepBale (a, b).
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IMporpamma 1.4.6.2/54,52

Anpec | KomaHna \ Kog \ Anpec |KOM3I§J.18 l Kon Anpec Komanna‘ Kon
00 x—>I10 40 17 — 11 34 Il-x 2 62
01 F. 25 18 IH->x 2 62 35 BIl 51
02 x—>[IB 4L 19 II-x1 61 36 40 40
03 <«— 14 20 — 11 37 II-x C 6C
04 x=~>I1A 4— 21 : 13 38 x=IIB 4L
05 Il 53 22 x-»II1C 4C 39 II-»x 3 63
06 44 44 23 INmn 53 40 FLO 5T
07 x—>II1 41 24 44 44 4] 11 11
08 TII-xB 6L 25 x—=I13 43 42 TJl-»x C 6C
09 I 53 26 Il-x 1 61 43 C/nl 50
10 44 44 27 X 12
11 x—>I12 42 28 F x>0 59 Peructpm
12 Il-x A 6— 29 37 37
13 X 12 30 TIl-»x 3 63 1,2, A, B onepartusibe
14 II-x B 6L 31 x—IT 1 41 3 f (xo)

15 M-x1 61 32 IN-x C 6C C (x0)
16 X 12 33 =x—>ITA 4—

Hucrpykuus 1.4.6.2/54,52

CofiepXKanue Ha6pare Buinonnuts PeayabTtar
4HCaO KOMaH B

1. Beectn mporpaMMy H TOAMpoOrpam-
MY BbIYHCJIeHHS GYHKuuH f(X)

2. 3aHecTH 1Ba 3HayeHHA aprymeHTa
H KOJIHYeCTBO HTepalHit a

@
w o
-

a
B
n

3. BBIYHCIAHTB Xq
B/O C/IT  xy— B per. X,C
f (xo)—B per. Y

ITpumep. Halith kopenb ypaBHenHsi x® +ex =0 npu n =10
=—2,b=2
Pemrenne.  Ilporpamma BbluHc/eHHst 3HaueHu#t ¢yHkuun [ (X)=
=x3 4 e* MeeT BHJ Fex F Bx B4 Fx? x 4+ B/O
OtBer: x4 = — 0,77014; TouHOe 3Hauenue X, = — 0,7729. Bpems
BhIYHCJIEHHS TpHMepa — 2 MHH.

1.4.6.3. METO/Z, XOPA NMPU OAHOM
®UKCUPOBAHHOM Y3NE

Jlnst HaxoXIeHHs1 KOPHA ypaBHenus f(X) = 0 HcnoMb3yercs METOX XOpA
¢ (HKCHPOBAHHBIM Yy3/10M B Touke a. [logmporpamma BeiuuciaeHus f (x)
pacrosiaraeTcsi HemocpeACTBEHHO 33 OCHOBHOH NporpaMMoil H 3aKaHYHBa-
erca Komanuod B/O. 3nauenne aprymenra x s BuuHcaeHHs f (x) pac-
noJjiaraercs B perucrpe X, Tyla XKe MOMellaeTcsi BHIYHCJIEHHOe 3HayeHHe

i (x).
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[Tporpamma 1.4.6.3/21

ARpec l Komanga | Koa Anpec | Komanaa Kon l Anpec l Komanaa | Kox
00 P /—/ 53 23 F3 32 50 P /—/ 53
01 <« 16 24 X 26 51 1 14
02 P3 31 25 P, 43 52 — 86
03 Il 68 30 F 2 22 53 P x=0 59
04 F6 62 3l o 16 54 F 1 12
05 P4 41 32 P2 21 55 P, 43
10 C/I 78 3 F4 42 60 C/I 78
11 P, 43 34 X 26
12 P2 21 35 4 06 Perucrpu
13 II 68 40 P /—/ 53
14 F6 62 41 — 86 2 f(xo)

15 I-I 06 42 4 06 3 a

20 4 42 43 P /—/ 53 4 f(a)

21 — 86 44 : 36

22 P, 43 45 /—/ 56
Hucrpykuna 1.4.6.3/21

CoRepixanne HaGpare Buinosnuts PesyabTar
YHCJ0 KOMaHAbl

1. BeecTn mporpaMMy u NOANpOrpaM-

My Boluucaenuii ¢yHkuuu f(x)
2. 3aHeCTH Haya/ibHBe 3HA4YeHHA a U b a 4 ]

B B/O C/IT f(a)

3. 3anectn TpeGyeMoe 4uHClO HTepa- n c/m xo—B per. X

UHA N H BBHIYHCIHTL Xo

TMporpaMma 1.4.6.3/54,52

f(xo)—B per. 2

Anpec Komanpna I Koxn Anpec ' KomaHnpa l Kopx l Afpec l KomaHnia | Kon
00 x—+I1 0 40 11 B4 OE 22 x—IIB 4L
01 F . 25 12 TIl-x A 6— 23 FLO 5T
02 x—I1 B 4L 13 X 12 24 09 09
03 <« 14 14 I->x1 61 25 C/II 50
04 x—ITA 4— 15 II-xB 6L
05 I 53 16 X 12 Perucrput
06 26 26 17 — 11 0  cueTyHK
07 x—I1 1 41 18 <« 14 1 f(a)

08 Il-x B 6L 19 IM»x1 61 A a
09 M 53 20 — 11 B Xo
10 26 26 21 13

27



Hucrpykuus 1.4.6.3./54,52

CopepxaHue Ha6partsb Brinoauurs Pesyabrar
YHCJIO KOMaHAH
1. BecTH nporpaMMy M NOAmporpam-
MYy BbiuHcjeHHs f(x)
2. 3aHecTH HayaJpHble 3HayeHHs a, b
H KOJIHYECTBO HTEpaluil n a B¢ a
b B4 b
n n
3. BoiyHcauTh Xo H f(Xo) B/O C/IT  x,—sB per. X,B

f(xo)—B per. Y

4. na BuimosHeHHs 1n; JN06aBOYHBIX

HTepamHi ny x—I1 0 xo—B per. X,B

BI1 08 C/IT  f(xy)—B per. Y

Ilpumep. Haiitu xopeHp ypaBHeHHs Xx® + e* = 0npu n = 10,
a=—2b=2.

Pewenne. Ilognporpamma BblYHCTeHHS 3HaueHHH ¢yHkuuu f (x) =
= x3 - eX uMmeer BHJI:

a) nas nporpammbl 1.4.6.3/21 4 Fx*x <« Pex 4 B/O

6) s TPOrpaMMBl 1.4.6.3/54,52 Fex F Bx B4+ F x* x + B/O

OrtBer: X, = — 0,7701; TouHOe 3HaveHHe X, = — 0,7729.

Bpems BhiuHcIeH st npuMepa: Aas nporpammsl 1.4.6.3/21 — 1 mun 10 ¢;
st nporpammel 1.4.6.3/54,52—1 mun 30 c.

1.4.6.4. METOA, 3AXAENA

YpaBuenne f (x) = O npHBOmMTCH NpeABAapHTENILHO K BHAY X =
= f; (x).

sl BbIUHCIEHHST KOPHS X, HCIOJNb3YeTCsl HTepalHOHHas Npouenypa:
3HAYEHHE X, ONPEJENseTcs KaK Xyq, = 1, (Xg) [15].

ITporpamma BelYHC/IEHHS] O4eHb KOPOTKAs H He TpeGyeT yCTAaHOBKH Bce-
ro WHTepBajla HeoNnpeJe/eHHOCTH, a JHIUb HayalibHOro 3HayeHHs X. IDTOT

df, (x
MeTOl CXOAMTCA B CJyyae |—‘(%)- < L.
IMoanporpamMMa BelyHCHAeHHS f; (X) pacmosaraercsi HemocpPeACTBEHHO
3a OCHOBHO# nMporpamMmoi U 3akaHyuBaercs Komanpoft B/O. Mcnonb3yemoe

NIpH 3TOM 3HAueHHE apTyMeHTa X H BbluMcJeHHas pyHkuus f (x) pacnona-
raiotcd B perucrpe X.

Iporpamma 1.4.6.4/21
ARpec l KomaHzAa | Kogx | Anpec ‘ KomaHpga ‘ Kox

00 <« 16 11 P /—/ 53
o1 P /—/ 53 12 1 14
02 <« 16 13 — 86 PerHerp
03 P, 43 14 P x=0 59
04 P2 21 15 0 04 2 X
05 I 68 20 P, 43
10 P X 23 21 C/ 78



ITporpaMma 1.4.6.4/54,52

Anpec | Komanaa ‘ Kon Anpec ‘ KomaHza Kona Perucrpu
00 x=I1 3 43 04 08 08
01 P—— 14 05 FL3 5— 2 X
02 x—-IT2 42 06 02 02 3 onepaTHBHHI/
03 nmn 53 07 c/n 50

ﬂ-ﬂﬂ obenx nporpamMM HCIOJB3YETCA eJHHast HHCTPVKIHSA.
Hucrpyxuus 1.4.6.4/21,54,52

CopepxaHHe HaGpars BRINOJHHTB PesyabraT
YHCJIO KOMaHAb!
1. Beects mporpaMMy H TNOANpOrpaM-
My BblyHcIeHHA f) (x)
2. 3aHecTH Haua/bHOe 3HaYeHHe X Xy B4 x
3. 3aHeCTH KOJHYeCTBO MTepaluil n n n
4. Boiuncauteb x B/O C/N f(xo)—B per. X

Xo—B per. 2

ITpumep. Haitu xopeub ypaBHeHus f(x) =x —e—*2 =0 npu
n = 10 HrepanMax H HayaJbHOM X, = 1.
Pemenne. x = f; (Xx) = e—*/2; noamporpamMma BBIYHCJIEHHS HMeeT

BHA:
a) s -nporpammel  1.4.6.4/21 /—/PexF V'~ B/O
6) nis nporpammsl 1.4.6.4/54,52/—/FexF )/ B/O
Orger: X, = 0,703444, f; (Xo) = 0,703476; TouHOe 3HaueHHE X,=
= f;(xo) = 0,703467.
Bpems BoiuHcaenus npumepa — 30—40 c.

1.4.7. PELLEHUE CUCTEMbI
TPAHCLUEHAEHTHbIX YPABHEHMA
CucteMa TPaHCUEHAEHTHBIX ypaBHel-mﬁ npeacraB/ieHa B BH]IE
X=f1(x, y, ey t),
y= f2 %,y t),

..........

t=f,(x, v, ..., 1)

H pelliaeTcs NPH 3aJlaHHH HayaJbHBIX 3HAUeHHH Xy, Vj, ..., {; C mOMoOLIBIO MO-
aubuxkanun 3aiigens [15] mo uTepauMOHHEIM (oOpMyJaMm:

xm+1=f1(xmv Yms s tm):
Ym+1=f2(xm+1, Ym' ceey tm)’

................

tmr =Tk Rm+1, Ymt1s -oor tm).
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HrepannonHblil Mpouecc CXOAUTCS, €C/IH CYMMbl MOAYJIeH YaCTHBIX Mpo-
M3BOJHBIX Kax1oH QyHKUHMH f,; MO BceM NepeMeHHBHIM He MpeBHLINIAIOT 1.

[Togpo6Ho o cXonuMocTH HTepanuoHHoro mpouecca B [15]. Tlognpo-
rpaMMa BbIYHCJeHHS 3HaueHu# f;, f,, ..., fx MO BeUHCIEHHBIM paHee ap-
TYMeHTaM pacrosiaraercs Henocpencmeﬁﬂo 3a OCHOBHOiH NporpamMmo# H
3aKaHyHBaercsi KoManjpod B/O.

[pu Briuncaesun no nporpamme 1.4.7/54,52 makcumasbHOE KOHYECTBO
ypaBuenu# k cucremnl 13 (k < 13).

[MonnmporpamMma BblUHC/ISIeT NOCJIENOBATENbHO 3HavenHe f; mo npenwi-
AYIHM 3HAYeHHSM Xpm, Ym, ..., tm, HAXONALUIHMCA COOTBETCTBEHHO B pe-
rucrpax I, C, B, ..., 14 — k, u nomemiaer BhUHC/IeHHOe 3HaueHue f, B
peructp Jl; ananornuso Bouncasercs f, u noMemiaercs B peructp C u 1. 1.

[Mporpamma 1.4.7/54,562

Anpec | Komanpga l Kon ‘ Anpec ‘ Komanna I Kon I Anpec ll(omannal Kon
00 x—IT1 10 4T 09 Im 53 18 BIT 51
0l 1 01 10 20 20 19 16 16
02 3 03 11 FLO 5T
03 x—I1 0 40 12 09 09 Perucrpnt
04 c/m 50 13 1 01
05 Kx=IT10 LO 14 4 04 CYeTYHK
06 BI 51 15 x>0 40 (14—x)—-n X, Yooour
07 04 04 16 KII-x 0 ro
08 x—=I10 40 17 C/n1 50

[pu Beiuucaennu no nporpamme [.4.7/52 MakcHManbHOe KOJMHYECTBO
ypaBHEHHH K cHCTeMbl yBenunuuBaercs 10 14 (k < 14) 3a cuer Hcnoab3oBa-
HH$1 JIOTIOJIHHTEILHOrO perucrpa namst E.

[Tpn 3TOM nojpnmporpamMma BLIUMC/ASET MOCTENOBATENBHO 3HaueHHe f;
N0 NpeAblIyUHM 3HAYEHHAM Xpm, Ym, ---» tm, HAXOAAIIHMCS B perHcTpax
namatu E, 11, C, ..., (15 — k), u nomeliaer BbIUHCIEHHOE 3HAYEHHE B pe-
ructp E; sarem aHaloruyHo BeluHcAsieTcss f, M moMelaercsi B PerucTp
HurT 1

Iporpamma 1.4.7/52

Anpec I Komaunpa I Kox ‘ AApec | Komanpa \ KoA \ Anpec ‘ KoMaunfa I Kox

00 x—>IT1E 4E 09 T 53 18 BIl 51
01 1 01 10 20 20 .19 16 16
02 4 04 11 FLO 5

03 x—>I10 40 12 09 09 Peructpunt

04 C/II 50 13 1 01

05 Kx—>ITO0O LO 14 5 05 CYeTYHK
06  BII 51 15 x->II0 40 (15—k)—E X, Yyouort
07 04 04 16 KIO-»x0 ro

08 x—»I10 40 17 C/ 50

I o6enx mporpaMM HCIOJNb3yeTcs efMHas HHCTPYKUHS.
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Uncrpykuns 1.4.7/54,52

Ha6paTtb BLinoJaHuTh |
Copnepxanue YHCJO KOMaHAH Peayabrat
1. BeectH nporpaMMy H IOANporpam-
My
2. 3aHecTH Haua/bHbie NPHOJIHKEHUSA Xy B/O C/II 13 unu 14
Y1 c/m Y1
. ‘t; ...... C/l'l .. .tl. ..
3. 3aHecTH TpeGyeMoe KOJNHYECTBO HTe-
pauHit n W HalfiTH pelleHHe n BIT 08 C/I1 x
c/m y
R 'C/'l'l. T

4. Tlpy HeoGXOAMMOCTH YTOYHEHHS pe-
3yJbraTa — K m. 3

Ipumep. Peminth cHCTEMY YpaBHEHHH:
x=Vzxy+1,
y=e—*
NpH HayaJbHBIX 3HAYEHHSAX X, = 1, y; = 1, BelnosHHB 5 HTepauuii.

Pemenue. [Tognporpamma Beruucnenus f, u f, nmeer Bua:
a) aas nporpammel 1.4.7/54,52

M—>xOM—xCx1+FV x—1IIJ/—/Fex x—1II C B/O
6) mns mporpammel 1.4.7/52

N—>xEN—->xIx!+FV x—TI1E/—/Fex x—I1 1 B/O

OtBer: X = 1,1675856, S; = 0,31111722; TOYHBIE 3HaYeHHs
x = 1,1675855, y = 0,31111724.

1.5. JIEMEHTbI JIWHEWHOW ANTEGPLI
1.5.1. BbIYMCNEHME QETEPMUHAHTOB

1.5.1.1. BTOPOTIO NOPAAKA

anp a
D, = |21 %

a2 Az

BBox snemenToB ayy (i,j = 1,2) NpoM3BOAHTCS MOCTPOYHO.
IMporpamma 1.5.1.1/21

Anpec | Komanpna I Kon Anpec | Komanna | Kon
00 P2 21 1 P, 43 HucTpyknus
01 C/I 78 12 F 2 22
02 4 06 13 X 26 B/O ay; C/IT a;y C/IT
03 c/m 78 14 ]I 06 ag C/IT ayy C/T1
04 X 26 15. /—/ 53 P
05 C/I 78 20 — 86 €rHCTP
10 <« 16 21 c/m 78 2 ayy
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Mporpamma 1.5.1.1/54,52

Anpec KomaHnaa l Kon | Anpec l KomaHpa KoA I/[Hc-rpyxuﬂg
00 F. 25 05 F. 25
01 X 12 06 <«— 14 B/O a,; B} a;, B}
02 F . 25 07 — 11
03 X 12 08 C/I 50 a,, B4 a,, C/II
04 <« 14

Bpewms BbluHcieHHs — 2 ¢.
Hpumep.| 2 4 — %.
—37

1.5.1.2. TPETLErO NOPAAKA

Ay aye a3
D,=

dy; Az A3
a9y a3p dgg

ITpu Beiuncnennu Dy mo nporpamme 1.5.1.2/21 snementsl ayy (i,j
= 1—3) BBOASATCA MOCTPOYHO.

TMporpamMma 1.5.1.2/21

Anpec I Komanpna | Kon I Anpec | KomaHnpa l Kon l Anpec I Komanpna ' Kon
00 P4 41 35 F6 62 74 4 06
01 c/m 78 40 — 86 75 F3 32
02 P2 21 41 /—/ 56 80 X 26
03 c/n 78 42 4 06 81 4 06
04 P3 31 43 P/—/ 53 82 F4 42
05 c/m 78 44 X 26 83 — 86
10 P, 43 45 P6 61 84 4 06
11 c/m 78 50 - C/II 78 85 P/—/ 53
12 P, 43 51 P5 51 90 X 26
13 c/m 78 52 4 06 91 4 06
14 P, 43 53 F4 42 92 F6 62
15 c/m 78 54 X 26 93 — 86
20 P7 71 55 P4 41 94 B/O 48
21 4 06 60 F7 72
22 F2 22 61 IIII 68 HUHcTpyKuus
23 X 26 62 FCx 75
24 P6 61 63 P6 61 B/O a,; C/IT a4, c/n
25 C/m 78 64 F5 52 a;3 C/IN ... agy C/II
30 P8 81 65 4 06
31 4 06 70 F2 22 Perucrpu
32 F4 42 71 X 26
3 X 26 72 P4 41 2—8 onepaTuBHbIE
34 4 06 73 F8 82




ITpu Beruncaenuu Dy no nporpamme 1.5.1.2/54,52 snementsl ayy (i,j =
= 1—3) 3aHocsiTCs B perHcTpel namsatH 1—9 corsacHo Tabauie

ay; ay a3 789
321 322 323 = 4 5 6 *
ag ag agg 123
IMporpamma 1.5.1.2/54,52
Appec | Komanna I Kon Anpec \ Komanna I Kon HucTpykuus
00 Il-x3 63 15 — 11 Bsectu ajj(i, j=1—3)
01 TII-»x5 65 16 TIl-»x 1 61 COTJIaCHO NPHBEIEHHOM
02 X 12 17 X 12 Ta6/aune
03 IT-x 2 62 18 + 10 B/O C/I
04 II-x6 66 19 TII-»x 2 62 Peructput
05 X 12 20 II-»x 9 69
06 — 11 21 X 12 1 ay
07 II-»x7 67 22 II-x 3 63 2 ag,
08 X 12 23 II-»x 8 68 3 ag3
09 TII-»x 8 68 24 X 12 4 ayy
10 II->x 6 66 25 — 11 5 359
11 X 12 26 Il->x 4 64 6 Ay
12 II-»x 5 65 27 X 12 7 ay,
13 II-x9 69 28 4+ 10 8 ag,
14 Pre 12 29 C/m 50 9 agg

Bpemst Boiyucienuss — 10 c.

ITpumep.14 5 1
9 _3 4|=243.
7 2 -5

1.5.1.3. BBIMMCNEHUE
AETEPMUHAHTA YETBEPTOIO NOPAAKA

;1 339 A33 Ay

D, = |21 322 dp3 3z |
d3; a3p d33 Az
Ay d42 d43 Ay

BBOﬂ 3JIEMEHTOB a;; TPOH3BOAUTCH NMOCTPOUHO.
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[porpamma 1.5.1.3/54,52

Anpec | Komanpa | Kon \ Anpec , Komanna Kox Anpec ' Komanpa l Kon
00 x—>IT11 4] 25 Il-»x C 6C 50 Il-»x 1 61
01 C/I 50 26 X 12 51 X 12
02 x—I12 42 27 — 11 52 /—/ OL
03 4 04 28 II-»x 5 65 53 C/I1 50
04 x—>I14 44 29 X 12 54 II-x 1 61
05 3 03 30 Il-x I 6 55 : 13
06 =x—>I10 40 31 II-x 8 68 56 x—>I13 43
07 C/N 50 32 X 12 57 F . 25
08 C/n 50 33 II-x A 6— 58 II->x 2 62
09 IIII 53 34 Il-xB 6L 59 JI-»x 3 63
10 53 53 35 X 12 60 X 12
11 <~ 14 36 — 11 61 C/Il 50
12 B} 0E 37 TIl-»x 6 66 62 —_ 11
13 I 53 38 X 12 63 K x>I14 14
14 59 59 39 — 11 64 F . 25
15 <« 14 40 Il-x 8 68 65 B/O 52
16 B¢ OE 4] Jl»x C 6C
17 I 53 42 X 12 HucTpykuus
18 59 59 43 TI->x 9 69
19 FLO 5T 4 Jl-x B 6L B/O a,; C/Il a,;, C/IL. ..
20 09 09 45 % 12 ...ay C/II
21 I-x I 6I 46 — 11
22 TII-x9 69 47 IN->x 7 67 Peructpn
23 X 12 48 X 12
24 TI-x A 6—- 49 + 10 0—]J1 omepaTHBHbIE

BpeMsi BbluHC/IEHHSI TOCJe BBOJA OJHOro 3jemeHra ajy— 1 — 3 c.
Bpems Buiuncienns D, mocse BBoja a, — 13 c.

Mpumep.|1 2 3 4
3 —2 1 Of_yg4
4 3 5 —4
7 0 2 6

1.5.1.4, BBIMUCNEHUE AETEPMUHAHTA MATOrO NOPAAKA

213 339 A13 Ay Ap5
Ag) dpp A3 g4 Ay
dgy A3 agy Ase A3
g A4y 43 A4 Ags
ds51 Ass Ass sy Ass

Bsop 3n1emenToB a4 MPOH3BOAHUTCA NOCTPOYHO.
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[Mporpamma 1.5.1.4/54,52

Anpec Kouanna‘ Kona l Anpec l KomaHpga Koxa | Apnpec ‘ Kouanna‘ Kon
00 x—I1 0 40 31 48 48 62 M-x 1 61
01 4 04 32 II-»x1 61 63 C/IT 50
02 x—>I11 41 33 : 13 64 III 53
03 x—»I14 44 34 x->IIB 4L 65 75 75
04 c/m 50 35 <= 14 66 x—IT 1 41
05 II-x0 60 36 Il-x1 61 67 F . 25
06 : 13 37 : 13 68  IIIT 53
07 K x—I14 L4 38 x—IT 8 48 69 71 71
08 x->I1 1 AT 39 I 53 70 X 12
09 IN-x 9 69 40 48 48 71 C/I1 50
10 x—IT A 4— 41 -~ 14 72 M->x 1 61
11 Cx or 42 : 13 73 TIII 53
12 K x—II 4 L4 43 11 53 74 79 79
13 FLI 5L 4 49 49 75 II-»x 2 62
14 04 04 45 “«—> 14 76 I 53
15 x—>I19 49 46 — 11 7 79 79
16 x—I1 B 4L 47 F 25 78 TIl->x 3 63
17 TII 53 48 1 01 79 KIl-x4 T4
18 54 54 49 x—I1 1 41 80 X 12
19 IT->x 2 62 50 FBx 0 8l — 11
20 : 13 51 II-x 0 60 82 B/O 52
21 x—I1 C 4C 52 X 12
22 14 53 x->I10 40 HHeTpykuns
23 Tl-x 2 62 54 C/IT 50
24 13 55 x—II3 43  B/O a,; C/H a, C/I...
25 x—>I19 49 56 4 04 . ags C/TI
26 Il->x 1 61 57 x—II 4 44
27 I->x 2 62 58 C/I 50 Perucrpu
28 : 13 59 IIII 53
29 x->I16 46 60 78 78 0 Ds
30 III 53 61 x—>I12 42 1—]I onepaThBHbLIE

Bpemst Belunciienus Dy mocie BBoAa ags — 10 c.

2‘

Bpemsi BelYHCTeHHMs MOc/ie BBOJA OJHOTO 3JeMeHTa a3 — 2—I13 c.

ITlpumep.|1 2345
6 5432
24161
3 5407
2 0143

1.5.2. OBPALLEHHME MATPMUL,

1.5.2.1. BTOPOIO NOPAAKA

=980.

3HaueHHs 3/1eMEHTOB HCXOJHOH MaTpHIUBl 3aHOCATCS B PErHCTPHI MaMsi-
T4 4,5,7,8 cornacHo cieaymoieii TaGnuiue:

a=

ay axp

dg; Age
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[TonyyenHass B pe3yJbrare BbIYHCJAEHHS OGpaTHAas MaTpulla 3aHOCHTCH
aHAJIOTHYHO B Te JKe PErHCTPHl NaMATH
78
= .
45

CiefioBaTe/IbHO, [IBYKPaTHOE HCIOJHEHHE NMpOrpaMMul JAacT B pe3yJib-
Tate HCXOIHYIO MaTpHUy a.

All A12
A21 A22

A=a1=

Mporpamma 1.5.2.1/21

Anpec Komanpga Kon Anpec KomaHpa Kon Appec Komanga | Kop
00 F4 42 24 : 36 52 F3 32
01 4 06 25 4 06 53 /—/ 56
02 F8 82 30 F7 72 54 : 36
03 X 26 31 -~ 16 55 P4 4]
04 P3 31 32 P7 71 60 Cc/m 78
05 F5 52 33 F3 32
10 ¢ 06 34 36
11 F7 72 35 PS5 51 Peructpn
12 X 26 40 F8 82
13 4 06 41 4 06 3 neTepMHHaHT
14 F3 32 42 F3 32 4 a,; A,

15 — 86 43 /=) 56 5 ay5: Agg
20 P3 31 44 : 36 7 ayy; Ap
21 ¢ 06 45 P8 81 8 aj,; A,
22 F5 52 50 F4 42
23 -« 16 51 4 06

Mporpamma 1.5.2.1/54,52

Anpec KoMmanpa Kon Anpec Komanpa Kon Anpec Komanga | Kog
00 NN>x 5 65 12 : 13 24 x—II 4 44
01 B 4 0E 13 x—II5 45 25 C/I 50
02 Il»x7 67 14 F. 25
03 X 12 15 x=I17 47
04 TIl-x 4 64 16 Il-x 8 68 Peructpn
05 Il-x38 68 17 H»x [ 6r
06 X 12 18 /—/ oL 4 a,; Ay
07 — 11 19 : 13 5 a,,; Ay
08 x—I1 1 4T 20 x—IT 8 48 T ay; A,

09 13 21 TIl-»x 4 64 8 ap,; Ay
10 TIl-»x7 67 22 FBx 0 Il neTepMHHAHT
11 MN-x [ 6T 23 : 13

Jnst o6eHx mporpaMM HCIoJIb3yeTcs efuHass HHCTPYKIHA.
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Huerpykuns 1.5.2.1/21,54,52

ConmepxaHue H?,?,ﬁ:;" Bz";;’::;" Peayabrar
1. 3aHecTH B perscTpnl MaMAaTH 3Je-
MEHTHl HCXOXHOH MaTpHIb a ay, x—I1 7 a;,
ay, x—IT 8 aj,
ay, x—IT 4 ay,
2y x—>I1 5 ag9
2. BuuHCAHTL 06paTHYO MaTpHuy A B/O C/M A,,—B per. 7
A,—B per. 8
A,;—B per. X 4
Ag;—B per. 5

Bpemst Boiunciennss — 8 c.

s T Ea]

1.5.2.2, TPETbEF'O NOPAAKA

[To nmporpamme NpoOH3BOAHTCA OGpallleHHe MaTPHILBI

lla1 a1z ais
a Ay Ay Agg
ag; a3y agg
MpH OrpaHHYEHHAX:
a; #0; n #*0.
gy Az

DneMeHTHl HMCXOAHON MAaTPHIBI a;y 3aHOCATCA BPYYHVIO B PETHCTPHI
namsatH 1—9 cornacHo caenywouleit Tabiuue:

a;; dpe azg 7 8 9
Qg 3x 3g3 || {[4 5 6
431 as A3, 123

O6patHasi MaTpuia A — a—! pasMelljaeTcs B TeX 3Ke PeTHCTPax MaMsTH,
HO «3epPKaJIbHO OTpaKeHa» OTHOCHTEJbHO IVIaBHOH NHaroHasu:

A, Ay A 741
A=a"l=|A, Ayp Ay |= |8 5 2]
Ay Ay Ay 963
JIBykpaTHOe HCMOJHEHHEe NPHBOIMT MATPHIY a K HCXOIHOMY BHAY.

37



IMporpamMma 1.5.2.2/54,52

Anpec Kowmanna Kon Anpec Komanpna Kon Anpec Komanpa | Kox
00 3 03 22 13 4 X 12
01 x—»I10 40 23 /—/ oL 45 x>I12 42
02 II-x5 65 24 x->I16 46 46 II-x A 6—
03 Il-»x 4 64 25 X 12 47 x->I17 47
04 II-»x7 67 26 TIl»x 2 62 48 II-»-xC 6C
05 13 217 + 10 49 x->I19 49
06 /—/ oL 28 x—~I14 44 50 FLO 5T
07 x->IIC 4C 29 F. 25 51 02 02
08 II-»x 8 68 30 I-x3 63 52 C/I1 50
09 X 12 31 Il»x6 66
10 + 10 32 II-x9 69 Pernctpnt
11 x->IT A 4— 3B X 12
12 II-»x 8 68 34 4+ 10 0, A, C, omeparuBHmE
13 TII»x6 - 66 35 x—=I15 45 1 ag;; Ay
14 TJl-x C 6C 36 F. 25 2 ag,; Ay
15 II-»x9 69 37 N-»x7 67 3 agy Agg
16 X 12 38 13 4 ay; A,
17+ 10 39 x—II1 41 5 a, A,

18 x—>I18 48 40 II-x9 69 6 a,g; Agy
19 F. 25 41 II-x 7 67 7 ayy; Ay
20 II-x 1 61 42 Fl/x 23 8 a,; Ay
21 Il»x7 67 43 x-»I1 3 43 9  ay Ay
Unerpykuns 1.5.2.2/54,52
Ha6par BBINONHHTE
Copnepxanue zgg’m" oA AL Pesyabrar
1. 3aHecTH B perHcTpbl MaMATH 3JeMeHTH ayy x—I17 agy
HCXOZHOH MaTpHUH a I x—I1 8 ay,
ay3 x—I19 a3
ay, x—IT 4 ag
ay, x—IT 5 ag,
a,3 x—I1 6 a,3
ag, x—IT 1 agy
agy x=IT 2 agg
azg x—I1 3 agg
2. Buiyucants o6patHyio Matpuny A=a-! B/O C/IT A,—B per. 7
A,,—B per. 4
A,;—b per. 1
A,;—s per. 8
A,,—B per. 5
A,3—B per. 2
A,,—-s per. X,9
Ag;—n per. 6
Aj;—s per. 3



Bpewms BeiuucieHus — 50 c.

ITpumep. a=

33 5
46 6| A=al=
08 —1

1.5.3. YMHOXEHME MATPHLL

1.5.3.1. BTOPOTO NOPAAKA

ITepemMHOXaOTC MaTpHIIBL:

A=

ay; ape

dgy Az

u B=

—54 04 32
43 —0,3 —24
1,2 02 0,6

bll bl'Z
b21 b22

B pesysbrate nepemMHoxennss mnosmy4aem marpuuy C:

C=

C11 Cre
Co1 Coo

3JIEMEHTHI KOTOpOﬁ ONpEeNeNAIoTCA Kak

2
Clk = 2 a]j bik.
j=1

Ipu Boiuncaenun no nporpamme 1.5.3.1/21 anementnt Mmatpuny A u B
BBOJSATCS MOCTPOYHO.

IMporpamma 1.5.3.1/21

Anpec Komanpa Koa Anpec KomaHnzia Kon ARtpec Komanna | Kox
00 P4 41 35 P8 81 74 4 06
01 c/m 78 40 Fb 52 75 P, 43
02 P8 81 41 4 06 80 + 96
03 C/II 78 42 P, 43 81 B/O 48
04 P5 51 43 96
05 C/II 78 4 P5 51 Huctpykuns
10 P6 61 45 C/In 78
11 0OImn 68 50 F4 42 B/O a,, C/Il a,;, C/II
12 P5 51 51 C/Il 78  a, C/II az, C/IT By; C/IT
13 I 68 52 - 16 By, C/IT
14 PS5 51 53 X 26 By, C/IT By, C/IT
15 P, 43 54 P, 43 Pesyasrat
20 P, 43 55 Fb 52  ¢;;—B per. 7
21 I 68 60 X 26 c,,—B per. 8
2 6 64 61 P, 43  cy—B per. 4
23 P7 71 62 B/O 48  c,—B per. X,5
24 F5 52 63 F6 62
25 4 06 64 C/In 78 Peructpnt
30 P, 43 65 <«—— 16 3; 6 omepaTuBHHE
31 + 96 70 X 26 4 cyy
32 P4 41 71 P5 51 5 Cgq
33 I 68 72 F8 82 7 ¢y
34 6 64 73 X 26 8 g



ITpu BeluHcienHd no nporpamme 1.5.3.1/54,52 Beox marpuum A u B
¥ BBIBOJ MaTpuIpl C NPOH3BOAATCH C MCMOJb30BAHHEM PETHCTPOB MaMSATH
0 — B corsacHo crenyiowei Tabnuue:

a5 by Cype = 456
g bap Cpp 0AB

DnieMeHTBI MaTpHIBl A BBOJATCH B MePBHIi CTOJGEL PErHCTPOB MaMATH—
0,1, 4, 7; sneMeHTH MaTpuLpl B — Bo BTOpoii cTONGEL PErHCTPOB NaMATH—
A, 25,8 u mnocie BbIUMCIAEHHS 3JeMeHTHl Marpuipbl C BHIBOAATCA B Tpe-
THH cTOJIGel] PerHCTPOB NMaMsATH — perucrpel B, 3, 6, 9.

MMporpamma 1.5.3.1/54,52

Anpec Komanna Kopn Anpec KomaHna Kopg Anpec Komauzga | Kox
00 II-»x7 67 16 Il-x 1 61 32 C/I 50
01 M—>x 8 68 17 II-x 8 68
02 X 12 18 X 12 Peructpst
03 II-x4 64 19 II-»-x 0 60
04 II-»x 2 62 20 II-x 2 62 0 F: T
05 X 12 21 X 12 1 2y
06 + 10 22 4+ 10 2 By
07 x->IT9 49 23 x—I13 43 3 Coy
08 TII»x7 67 24 II-x 1 61 4 ap,

09 II-x5 65 25 II-»x5 65 5 Bio
10 X 12 26 X 12 6 Cp
11 TI->x 4 64 27 II-»x 0 60 7 a;;
12 l'I--»x A 6— 28 H—»x A 6—" 8 Bll
13 X 12 29 X 12 9 C11
14 + 10 30 -+ 10 A By
15 x—>I16 46 31 x—IIB 4L B Cyo
Huctpykuua 1.5.3.1/54,52
Conepxanue Ha6pate Boinonnurb Peayabrar
YHCJI0 KOMAaH {hl
1. 3auectn sneMeHTH MaTpuub A ap x—I1 7 ajy
aj9 x—I1 4 agy
ag; x=IT 1 agy
a5 x—IT 0 ay,
2. Bectu snemenTn MaTpuums B By x—I1 8 By;
Bjs x—=I1 5 Bjo
By1 x—I1 2 By
Bas x—~IT A Bye
3. Buiuncauts MaTpuny C B/O C/II ¢;;,—B per. 9
c;5—B per. 6
Cy1—B per. 3
Caa—B per. X,B
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Bpemsi Briuncaenus — 10 c.

l'Ipumep.A= ;zl’ B=“2 —-Z ‘

=l 5|

1.5.3.2. TPETBEIO NOPAAKA

[Tepemnoxatorca MaTpHuusl A u B:

a1 e agg by byp byy
A= gy Apy Agg || B= byy byy Doy
dg1 d3e ags byy Dy by,

B pesysbrate nepemHoxenus nonyyaem marpuny C:

C11 Ci2 Cy3
C=|lcy cn Cog ||+
C31 C32 C3g
3J1eMeHThl KOTOpOil onpeessiiores Kak [14]

3
Cx = ) la,,n,,;.
j=

DnemenTsl MaTpHibl B 3aHocaTcA B perucTpsl namsith 1—9 corsacHo
cxeme
by bys byg 789
b2l b22 b23 = 4 5 6 *
b,y bgs by 123

3aTeM 3J1eMeHTHI MaTPHIbI A BBOASITCS OCTPOYHO.

ITocnie BBoJA KaXJ0M CTPOKH MATPHUbL A BbIUHCASAIOTCA 3HAUEHHS COOT-
BETCTBYIOLLEH CTPOKH MaTpHipl C, KOTOpblE 3aHOCSITCSA B PETHCTPHI NaMATH
A, B, C coraacHo unHctpykuuH. Komannamu [1—x A, [T—x B, [T—xC
smeMeHTHl MaTpHubl C BbIBOASATCS B perHcTp X M CUHTHIBAIOTCS.

IMporpamma 1.5.3.2/54,52

Anpec I KouaHnal Kon I Appec I KomaHAa;l Kon
00 B¢ OE 17 + 10 Peructpot
o1 1 01 18 x—I1C 4C
02 0 00 19 F. 25 0 onepaTHBHHIR
03 x—>I10 40 20 B¢ OE 1 By
04 Cx or 21 KIl-»x 0 ro 2 Bgy
05 x—IT A 4— 22 X 12 3 Bas
06 x—I1B 4L 23 TI1-xB 6L 4 By
07 x-I1C 4C PZ I 10 5 Bgg
08 + 10 25 x—I1 B 4L 6 Bog
09 TIIIT 53 26 F. 25 7 By
10 13 13 27 KIl->x 0 ro 8 Big
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ITIpodoascenue

Anpec |Komaﬂna l Koxm ' Anpec IKOMaHIla l Kon
By PerucTpn
11 T 53 28 X 12 9 Byg
12 13 13 29 TII-x A 6— B C11; Cop15 €31
13 B¢ OE 30 + 10 A C12; Cag; Csa
14 KII-x0 T0 31 x—>IT A 4— C C13; Ca3; Caz
15 X 12 32 C/m 50
16 II-x C 6C 33 B/O 52
Hucrpykuns 1.5.3.2/54,52
Conepmame Haopors | Bumomms | peaymrar
1. 3aHeCcTH B perHcTpH NaMATH MaT-
puuy B By x—>I17 By
By x—I18 By,
Bl3 x—>H9 Bls
By x—>I14 Bo1
By x—I15 Byy
Byg x—>I16 : P
B3y x—I11 B3y
B3, x—I12 By,
B33 x—I13 B3s
2. BeectH nepBylo CTPOKY MaTpuus A
H CYHTaTb MEPBYIO CTPOKY MaTpH- B/O
us C ay, Cc/In
aj, c/m
a3 C/I ¢yy—B per. X, A
c,,—B per. B
¢,3—B per. C
3. BeecTH BTOpYIO CTPOKY MaTpHubi A
H CYMTaTh BTOPYIO CTPOKY MaTpH-
un C ay, c/
a,, c/m .
2,3 c/m cyy—B per. X, A
c,,—B per. B
cy3—B per. C
4. BeecTH Tperbio cTpPOKY maTtpHum A
H CYHTATb TPEThIO CTPOKY MaTpH-
us C agy C/H
ag, C/II
ag, c/m cy,—B per. X, A
cg,—B per. B
c3g—B per. C
5. Il HOBOTO cueTa MpH APYroll Mat-
puue A —xk . 2
Bpemsi BbiuHC/IeHHst ogHO# cTpokH MaTpuusl C — 30 c.
ITpumep.
135 34—1 9 55 19
A= 024 B=|27 5| C=|| 438 14|
—6 71 06 1 —4 31 42
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1.5.4. BEKTOPHOE NMPOU3BEAEHUE BYX BEKTOPOB

B pesysnbrate nepeMHOXeHHsi BEKTOpoB A = (a,, a,, a,;), B = (s,
B., B,) nosiydyaeM Bektop C = (¢, C,,Cy).

DjieMeHTbl HCXOIHBIX BeKTOpoB A, B M pesyabpTupylomero Bekropa C
pasMelaioTcss no croabuam B PerHCTpax NaMATH COIVIAaCHO cuepyioleil
cxeme:

a; by ¢ 789
az b2 (:2 = 4 5 6 *
as by ¢4 123

dnementsl BekTopa C BHUHCAsIIOTCA Kak [14] ¢, = a,B; — a,B,,
C2 == asBl —_ aIB39 C3 == a182 - agBl.

Ilporpamma 1.5.4/54,52

Anpec | KomaHaa | Kon Anpec KomaHpa Koxa
00 II-x4 64 13 X 12
01 TII-»>x2 62 14 — 11 Peructpst
02 X 12 15 x—II6 46
03 II-xl1 61 16 TII-x7 67 1 a4
04 TII->x5 65 17 II-»>x5 65 2 By
05 X 12 18 x 12 3 ¢c3
06 — 11 19 TIl-»x4 64 4 a,
07 x—I19 49 20 I1->x8 68 5 B,
08 II-xl 61 21 X 12 6 cq
09 TII->x8 68 22 — 11 7 a
10 X 12 23 x—I13 43 8 B,
11 IT-x7 67 24 C/mn 50 9 ¢
12 IT->x2 62
Huerpykuus 1.5.4/54,52
CopepxkaHne H‘?“?:e:;“ BK%:(;::ZTB ) PesyabTar
1. 3aHectn MaTpuuy A a, x—>I17 a,
a, x—>I14 a,
ag x—IT1 ag
2. 3anectH MaTpHuy B By x—I18 By
By x—I15 By
Bg x—>I12 B3
3. Boiuncauts matpuny C B/O C/IT  ¢,—B per. 9

c,—=s per. 6
cg—s per. X, 3

4. Ilna HOBOroO cyeta MpH Apyrofi Mar-
puue B—k m. 2

Bpemsa Boluncienns — 8 c.
ITpumep. A = (2,3, — 4), B = (1,3,5). C = (27, —14,3).
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1.6. CYMMbl U NMPOMUIBEAEHNS

1.6.1. CYMMA CTENEHEX YMCER
HATYPAJIbHOTO PAQA

y=In4 2t fing  fmre B in,

i=1

Iporpamma 1.6.1/54,52

Anpec \ KomaHpa ‘ Kon I Anpec I KomaHpaa | Kon
00 x—I10 40 06 M->x1 61 HHCTPYKU.HSI
01 Cx or 07 4+ 10
02 x—>IT1 41 08 F LO sr n B4 m B/O C/m
03 -~ 14 09 02 02
04 IM-x0 60 10 c/m 50 pernc-rpu
05 F xy 24 1

0 cueTuHk

Bpems Buuuciaenns — T = 4 . mc.
Ilpumep. n = 2, m = 4. y = 30.

1.6.2. ®AKTOPHUAN

dakTOpHaN 1EJOro HeoTpHUATeNbHOro yHcaa n (0 < n < 69) BhuHc-
Jsercs no gopmyJe

nl__{n(n—l) .. 2.1 npu n>1;
npu n=0,
1.6.2.1. BbIYUCIIEHME nl NMPU OUKCUPOBAHHOM n

INporpamma 1.6.2.1/54,52

Anpec | Komanga Kox Anpec | Komanpa Kox Huctpykunsa
00 BII oC 04 X 12 n B/O C/II
01 x—=II10 40 05 F LO 5T
02 1 01 06 03 03 Perucrp
03 II-x0 60 07 C/m 50 0 oneparusHHIit

Bpems Buiuncienns — T = (n + 2) c.
IIpumep. n = 5. nl = 120.

1.6.2.2. NOLWLATOBbIA BbIBOA nl

IIpu nocnienosarenbuoM Haxaruu B/O C/T1 C/TT1 C/T1 ... C/IL...Bb-
BOJSITCA COOTBETCTBEHHO 3HaveHus 0!, 11, 2!, ..., n! ...
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3HaueHMs N MOMEIAoTCs NpH 3ToM B perHetp Y. s BBIBOAA COOT-
BETCTBYIOILETO 3HaYeHHs N CJeLyeT MPOH3BECTH OOMEH COAEpPIKHMOro pe-
ructpoB X H Y KoMaHno#t < . Jln nponoskeHHsi BBIBOAA n! cJenyeT BOC-
CTaHOBMTH NpeXHHE 3HayeHHs perucrpoB X H Y KOMaHJOH «—.

Iporpamma 1.6.2.2/54,52

Anpec | KoManpa Kox Apnpec | Komanga Kon Huctpykuus
00 Cx or 06 + 10 B/O C/I1 C/11 C/II...
01 K HOI 54 07 X 12
02 1 01 08 F Bx 0 Peaysbrar
03 C/In 50 09 <«— 14 :
04 <« 14 10 BII 51 n!—s per. X
05 1 01 11 03 03 n —B per. Y

Bpems BhunciaeHHsi ogHoro 3Havenus nl — 2 c.
Ilpumep. Ol =1, 11 =1, 21 =2, 3! =6, ...

1.6.3. CYMMA ®AKTOPHANOB

n

S=11424. . +nl= 3 i

=1
BHIYHCHAsieTe Wi 1 < n < 69,

Mporpamma 1.6.3/54,52

Anpec | Komanpa Kox Anpec | Komanga Kogn Hucrpykuns
00 x—I1O0 40 06 F LO 5 n B/O C/T1
01 1 01 07 02 02
02 II-x0 60 08 1 01 Pernctp
03 x 12 09 — 11
04 1 01 10 C/I 50 0 cueTuHK
05 + 10

Bpemst Boiuncnenuss — T = (1,3n 4 3) c.
{Ipumep. n = 3. S = 9.

1.6.4. TPOM3BEJEHME ®AKTOPHAJIOB
IMpoussenenne pakropuanos
n
P=11.2l . nl=1]T 1!

i=1
Bhluucasiercst A 1 < n < 16.

45



Iporpamma 1.6.4/54,52

Appec | Komanpaa Koa Axpec | Komanpa Kox Hucrpykuus
00 x—I10 40 07 F. 25
o1 1 01 08 X 12 n B/O C/II
02 x—II 4 44 09 X 12
03 F x2 22 10 F LO 5r Perucrpu
04 F Bx 0 11 04 04
05 II-x 4 64 12 C/m 50 0; 4 cuyeTYHKH
06 KII»>x 4 T4

Bpems  poiuncsennss — T = (2n  + 3) c.
Ipumep. n = 3. P = 12.

1.6.5. ®YHKLHS nll

dyuknus n!! (1 <n < 119) Bolaucaserca s YeTHHIX H HEYETHHIX
n no ¢opmyJsam:
n _[n(n—2) ... 3-1 npu n HeueTHOM;
n(n—2) ... 4.2 nopu n yeTHoM.

Iporpamma 1.6.5/54,52

Anpec | Komanpa Kox Apnpec | Komanpa Kox Hnctpyknus
00 x—>IT10 40 05 06 06 n B/O C/T1
01 1 01 06 F LO s5r
02 II-x0 60 07 02 02 Peructp
03 X 12 08 C/I 50 0 cueTuuK
04 FLO 5

Bpems Bouucaenus — T = (0,8 n + 2) c.

Hpumepnr. n=7. n!l = 105.
n=_8. n!!l=384.

1.6.6. PABMELLLEHMSA

Yucno pasmemeHuit Ap' M3 N 37€MEHTOB MO M ONpejeNsercs AAs Ie-
JILIX MOJIOXKHTEIbHBIX yucen 1 < m < n no ¢popmyae [13]

Am S (n—1)...n—m+1).

(n—m)!
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1.6.6.1. BIMMCJIEHME A " MPU ®UKCUPOBAHHOM m

Iporpamma 1.6.6.1/54,52.

Agxpec | Komanpga Kox Anpec | Komanna Kox Hucrpyxuus
00 x—TII0 40 06 F LI 5L n B m B/O C/I
0l «— 14 07 08 08 Peructpn
02 x—II1 41 08 F LO 5T 0; 1 cyeTYHKH
03 1 01 09 04 04
04 TII-xI1 61 10 C/m 50
05 X 12
Bpemst Beruncsesnss — T = 1,5 (m + 1) c.

IMpumep. n =5, m = 3. A} = 60.

1.6.6.2. NMOLUATOBbIA BbIBOA, AL’

ITo nporpamMme mpH moc/enoBaTe/IbHOM BbinosiHeHHH Komanj B/O C/I1
C/T1 C/I1...C/T1 BBIBOAATCS COOTBETCTBEHHO 3HaueHuss Ay (m = 0,1,
n—1
..., n—1); A%, AL, ..., A",
3HayeHHe m MOMeliaeTcsl MPH 3ToMm B perderp Y. s BbIBoAa m cJe-

IyeT BBIONHHTD KOMaHAy <>. [lnsfi npopgoskeHHs BeiBoja A, cienyer
BOCCTAaHOBHTDb NpEXHHE 3HaueHHs1 perHcTpoB X H Y KOMaHIOH <.

[Mporpamma 1.6.6.2/54,52

Anpec | KomaHna Koa Anpec | Komanga Kon Hucrpykuns
00 x—II0 40 07 <« 14 n B/O C/TT CIT . .
ol 0 00 08 1 01
02 KHOM 54 09+ 10 Pesyautar
03 1 o1 10 «—— 14 Al'—s per. X
04 C/II 50 11 FLO s m—s per. Y
05 H—»x 0 60 12 04 04 Pel‘HCTp
06 X 12 0 onepaTHBHHil

Bpema BHBona onHoro 3Hauenus Al — 3 c.
IIpumep. n = 5. Ay = 1, 5, 20, 60, 120.

1.6.7. COYETAHMA

Yucno coueranuit Cp' M3 N 3/1€MEHTOB 1O M onpejensiercs no GpopmyJae

(13]
C:' =( n )= n!

m m! (n—m)! :
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1.6.7.1. BbIYUCJIEHHE CIT NPU ®UKCHMPOBAHHOM m

ITo nporpamve BhuuciaenHe Cp NPOH3BONMTCA I/ YCKODEHHS CYeTa
€ HCHOJAb30BaHHEM G6oJiee KOPOTKOH H3 ABYX (opmyii:

n(n—1)...(n—m+1) npH m<_n_;
m! 2
Cr= 1 1 n
n(n—1)...(m+1) npn m>-2.
(n—m)! 2
Mporpamma 1.6.7.1/54,52
Anpec | Komanpna Kogx Apapec | Komanpa Kog ”llCprquﬂ
00 x—>II1 41 10 1 01
01 <«— 14 11 I-x1 61 m B4 n B/O C/I1
02 — 11 12 X 12
03 x—I10 40 13 TIl->x 0 60 Pernctpn
04 F Bx 0 14 : 13
05 — 11 15 F LI 5L 0; 1 cuerunku
06 F x>0 59 16 17 17
07 10 10 17 F LO 5T
08 F Bx 0 18 11 11
09 x—II0 40 19 C/II 50

Bpems Bbluucaenns — T = 2(m + 2) c.
IMpumep. n =5, m = 2. C§ = 10.

1.6.7.2. MOLLATOBLIM BbIBOA, C .

ITo mporpamme npu nocuenosatenbHoM Haxatuu B/O C/IT C/IT C/I1...
BBIBOIATCA cooTBeTcTBeHHO 3Hauenust C%, Cl,

n—1).

.m=0,1, 2, ..,

3nayenHe m MoOMenlaeTcs NPH 3ToM B peructp Y. [lnst BeIBoja m cie-

LyeT BLINOJIHHTb KOMaHiy <. [lnsi mpomosxenust BeiBoga Cp caexpyer
BOCCTAHOBHTH IpEXHHEe 3HaueHHs perHctpoB X M Y KOMaHJOH «>.

IMporpamma 1.6.7.2/54,52

Aapec | Komanpa Kop Anpec | Komanaa Kopn
00 x—>I10 40 08 1 0l
o1 0 00 09 10
02 K HoIl 54 10 : 13
03 1 01 11 F Bx 0
04 C/m1 50 12 «— 14
05 II-x0 60 13 FLO 5
06 X 12 14 04 04
07 <«— 14
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B/O n C/IT C/II...
PesynpTar
C'—s per. X
m—sB per. Y

Perucrp

0 onepaTHBHHIX



BpeMs BeluHC/IeHHs ofHoro 3Hauenus Cp — 3 c.
Mpumep. n = 6. Cy = 1,6, 15, 20, 15, 6.

1.6.8. MYNIbTUHOMMAIJIbHBIE KOIDDHULIMEHTDI

Onpenensiioress MyJbTHHOMHaNbHblE Koddduurentst [11]

n!
p (nv nlv n2’ ceey nk) ==

’
ml-n,! ..ol

rae n=m + n,+ ... + ng 0< ny < n, npeacrTasasiomue co6off YHCIO coveTa-
HH M3 N 31€eMeHTOB K pa3iHuHbBIX BHAOB, NPHYEM N; — YHCJIO ONHHAKOBHIX 3Je-
MeHTOB l-ro BHja, ng — 2-ro U T. A.

YacTHbIM  cJlyyaeM MYJbTHHOMHAJBHBIX Ko3(duuueHToB mpu k = 2

ABNAIOTCA GUHOMHAJIbHBIE Ko3ddHIMeHTs Cy .
Jlnsi yMeHblIeHHS! OMIHOKH BBIYHCJIEHHH MPHMEHEH aJITOPHTM

P=[ n (n—1)...(n—n,+4-1) ) [(n—nl) (n—n;—1)...(n—n;—n,+41) ]

n,! n,!
(n—-nl-—...—nk_,)... 2.1
. o .
Iporpamma 1.6.8/54,52
Anpec | Komanga Kon Apnpec | Komanga Kon HHchmem
00 x—>ITO 40 11 II-x 0 60
01 1 01 12 X 12 n B/O C/TT
02 C/I1 50 13 <« 14 n, C/I1
03 BII 0C 14 FLO 5T n, C/II
04 x->II1 4] 15 16 6 ...
05 F. 25 16 F LI 5L n, C/I1
06 1 01 17 08 08
07 B¢ 0E 18 13 Perucrpu
08 II-x 1 61 19 X 12
09 x 12 20 BIT 51 0; 1 cueTuHkH
10 «—— 14 21 02 02

OmK6Ky BEIYHCJIEHHH MOXKHO YMEHBUIHTD, BBOJS 3HaYe€HHA My B MOPAL-
Ke yObIBaHHSl HX BeJHUYHHHI.

100 _ 9590

Mpunep. P (10,5, 3,2) =———-

Bpems Bbluncienns — 27 c.
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L7. ®YHKUMM
KOMMNEKCHOW NEPEMEHHOM

Briuncnsiiotcss QyHKUHH KOMIIEKCHOH MEPEMEHHOM, MpeNCcTaBAEHHOM
B anre6pandeckoit popme

=a-ib

HJIM B TIOKa3areJibHoil dopme
z =pe'®,

Pe3ynbrarthl BmIYHC/IEHHH TNpeACTaBAsIOTCA B ajreGpanyeckoit gopme.

1.7.1. APUOMETUHECKME JEACTBHUS,
BO3BEAEHME B CTEMEHDb

Brinonuswores CJIOXK€HHE, BblYHTAaHHE, YMHOXEHHE H [J€JIEHHE KOMII-
JIEKCHBIX YHCeJ

zy=a-}+ib u z,=c-id.

Mporpamma 1.7.1/21

Anpec | Komanga Kog Anpec | Komanga Kopn Anpec Komanga | Kog
00 P3 31 3 4 96 70 F 2 22
0l <« 16 34 F l/x 45 71 X 26
02 P2 21 3% ¢ 06 72 4 06
03 C/m 78 40 F 5 52 73 F5 52
04 /—/ 56 41 X 26 74 — 86
05 <« 16 42 PS5 51 75 P2 21
10 /—/ 56 43 F 4 42 80 F 4 42
1l - 16 44 X 26 81 l‘i 06
12 P6 61 45 4 06 82 3 32
13 F 2 22 50 F 5 52 83 X 26
14 4+ 96 51 P5 51 84 l-i 06
15 P2 21 52 «—— 16 85 6 62
20 F3 32 53 P4 41 90 - 96
21 BII 58 54 F 2 22 91 I-I 06
22 F— 85 55 X 26 92 2 22
23 /—/ 56 60 P6 61 93 — 16
24 P5 51 61l F3 32 94 BIT 58
25 F x8 55 62 X 26 95 PO 01
3? B—+ 16 63 P5 51
3 4 41 64 F 4 42

Perucrput
3 Fxt 55 65 ¢ 06 2—6 oneparusHbie



Hucrpyxuns 1.7.1/21

Copepxanue ﬁ‘,ﬁgﬁi“ B:Ji?;‘,,‘::? Pe3yJabrar
1. 3aHecTH nepBHit onepaHy
zy;=a+ib a 4 a
B B/O C/m a
2. 3aHecTH BTOpo#i onepaHj
zy=c + id c 4 c
d d
3. BuInoHHTB OAHO M3 AeHCTBHI:
a) ciaoxeHHe BIT P «<—— C/IT) a—B per. X, 2
6) BHYHTaHHE c/m
B) YMHOXKeHHe BI1 F 5 C/TT Ib—B per. Y, 3
r) ReneHue BIT 2 C/IT

4. [Ina BHINOJNHEHHA oONepalyuH, B KO-
TOPOH HCMOJIb3YyeTCsl pe3yJibTaT mpe-
AHAYyWeR H cjaeayoniee YHCIO0, — K
nm 2

Bpemst cioxkenuss — 3 ¢, BbIUMTaHHS — 4 ¢, YMHOXeHHs — 5 c, Je-
JeHusa — 7 c.
Ipumepot.

B +id) +(1+i2) =41+ i6;

(3 +id)—(1 +i2) =2 +i2;
(B+i4) X (1 +i2) = —5+i10;
(3 4-i4) 1 (1 +12) -=2,2—i0,4;

B+ +U+iD o (3_i9) —(4—il,5)=1,2—il,1
JLCED  @—i9) —(4—ilB)=12—iL,L
Iporpamma 1. 7.1/54, 52 paGoraer B paanaHax.
Mporpamma 1.7.1/54,52

Anpec | Komanpa Kog Anpec | Komanpa Koa Anpec Komanga | Kog
00 B/O 52 32 X 12 64 X 12
01 x—IT1 1 41 33 [T-x 3 63 65 IM->x 1 61
02 <« 14 34 II-x1 61 66 F sin 1C
03 x->II0 40 35 X 12 67 II-x 0 60
04 C/I1 50 36 — 11 68 X 12
0B /—/ OL 37 II-x 0 60 69 B/O 52
06 <«— 14 38 II-x 3 63 70 II-»x 0 60
o7 /—/ OL 39 X 12 71 B4 OE
08 -~ 14 40 M—-x 1 61 72 F x2 22
09 TII-»x1 61 41 M—-x 2 62 73 TII-»x 1 61
10 + 10 42 X 12 74 F x2 22
'} 14. 43 F 10 5+ 10
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Ipodoaxenue

Anpec |Komanna Kox Anpec |[Komanna Kon ] Anpec |Komanna Kox
12 II-»x 0 60 4 B/O 52 76 Fy 21
13 + 10 45 x—»I13 43 77 : 13
14 <« 14 46 <« 14 78 F Bx 0
15 B/O 52 47  x—I1 2 42 79 <« 14
16 /—/ OL 48 Tl 53 80 Fcos1 11—
17 x->I13 43 49 70 70 81 II»x 1 61
18 «— 14 50 x—II1 41 82 F x<0 5C
19 B¢ 0E 51  «— 14 83 87 87
20 F x? 22 52 FIn 18 84 F. 25
21 II-x 3 63 53 x—I10 40 8%  /—/ OL
22 F x2 22 54 TIl-x 2 62 86 B¢ O0E
23 4+ 10 55 TN 53 87 F. 25
24 : 13 56 32 32 88 B/O 52
25 II-x3 63 57 x—I11 41
26 F Bx 0 58 <«— 14
27 : 13 59 F e 16 Perucrpn
28 x—~I13 43 60 x—>I10 40 a
29 14 61 II->x 1 61 1 B
30 x—>I12 42 62 F cos Ir 2 c
31 II-x0 60 63 II->-x 0 60 3 d
Hucrpykuusa 1.7.1/54,52
Ha6paTts BhinosHuTB
CoaepxaHue yHCJI0 KOMaHAB! Pesyabrar
1. IMepekatouateas P/T — B no-
JgoxenHe P
2. 3aunecTH nepBHfl omepang
z1=a+ib a B4 a
B B/O C/M1 a
3. 3aHecTH BTOpOR OmepaHx
zZo=c + id c B4 c
d d
4. BoinosHHT OfHO H3  peficT-
BHH:
a) cJoXeHHe BIT Og g/g
6) BHIYMTaHHE BIT 05 C/ _
B) YMHOXeHHe BIT 28 C/IT z_: p:l;_' )\}’ (l)
r) peneHde BIT 16 C/IT per. Y,
Jl) BO3BeJeHHE B CTeneHb BIT 45 C/I1
5. IepeBon uucna a + ib zB no-
KasaTeabHyio popmy pe‘? a B1 a
yio popmy p a B/O C/I1
BIT 70 C/TI p—-s per. X, 0
¢—B per. Y, 1
6. IepeBox uucia pe'® B an Bt 0
rebpaunyeckyio ¢opmy a + ib P
P yio gopmy 0 B/O C/T1 0
BIl 61 C/IT a—s per. X, 0
b—s per. Y, 1
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Bpemsi BuIMonHeHHsi apudMeTHYeCKHX AelicTBHH — ot 5 mo 10 c, Bo3-
BeJleHHA B creneHb — 22 ¢, nepeBoia H3 OfHOH ¢opMHl B Apyryio — 8 c.

Hpunmeper.

1. 14+i2)4+ @3+ i4)=4+1i6;

2. 3—i4)—(1+i2)=2—i6;

3. 1+i2)X(3+i4)=—5+1il0;

4. (14i2): (3 4i4)=0,44 4-i0,08;

(2-|—i3)+.(4—-i5) X (2—i5) = 14—i6;
(1—i2)

o

(3 +i4)® 1" = —2,9980+ 1 0,62379;
V3F+id=@3+i4""T0=24il
213 — 0,487 1+-i0,8734;

© » N @2

3 + 4i = 5ei0,9273.

1.7.2. TPUTOHOMETPHYECKME M TMINEPEOSIMHECKUE ®YHKLMM,
3KCMOHEHTA, JIOrAPUDM ’

Pacuernsie gpopmyant [11]:
sin (a4 ib)=sin a-ch b+ i cos a-sh b;
cos (a 4 ib) =cos a-ch b—i sin a-sh b;

sin 2a—+-ish 2b .
2 (cos? a-ch? b+sin? a-sh? b) '’

tg (a+ib) =

sh (a +ib) =sh a-cos b+i-ch a-sin b;
ch (a 4ib)=ch a-cos b+ i sh a-sin b;

th (a +ib) = sh 2a—+-1i sin 2b
2 (ch? a-cos? b-}sh? a-sin? b)
ea+ ib= pei" —ea .eitp;

In (a+ib) =1In (pei®) =In p+ip (—n < ¢ < M),
p=V a® +b? @=sign b-arccos-:—(—n < @ < m);

a=p cos ¢, b=p sin ¢.
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Tporpamma 1.7.2/21

Anpec | Komanpa Kon Aapec | Komanpa Kon Anpec Komanaa | Kox
00 B/O 48 33 B/O 48 70 P6 61
01 P3 31 34 P3 31 71 F 4 42
02 < 16 35 16 72 P cos 83
03 P2 21 0 /—/ 56 73 X 26
04 C/I 78 41 2 24 74 P7 71
05 Pex 33 42 X 26 75 F6 62
10 <+— 16 43 4 06 80 4 06
11 P sin 93 4 Pn=n 23 8 F5b 52
12 X 26 45 4+ 96 82 4 96
13 P4 41 50 2 24 83 4 06
14 F3 32 51 : 36 84 F4 42
15 P cos 83 52 P4 41 8 P sin 93
20 X 26 53 F3 32 90 X 26
21 ]i 06 54 P eX 33 91 l-j 06
22 4 42 55 l-I 06 92 7 72
23 B/O 48 60 1/x 45 93 B/O 48
24 P3 31 61 P5 51 Perucrpni
25 < 16 62 — 86 2 a
30 I 68 63 2 24 38
31 P /—/ 53 64 : 36 4—7 onepaTHBHEHe
32 16 65 4 06

Huctpykuusa 1.7.2/21

Ha6partb BHINONHATL
Conepxanne qHCJI0 KOMaH bt Pesyaprar
1. 3aHecTH HCXOAHOE YHCJO:
a) ecJH YHCJO 3aJaHoO B al-
re6pamnyeckoil popme a-+ib a 4 a
b B/O C/TT a
6) ecJH YHC/IO 3a/1aHO B TOKa-
3atensHolt popme pe'? p 4 p
P B/O C/IT p
BIT P 1 C/TT {a—B per. X, 2
b—sB per. Y, 3
2. BuuncIHTL  cocTaBJsIOLIHE
oHOH H3 QYHKUHIL:
o o gg l; c:/HC I1
6) sinz /—/ C/
B) cos z BI F4 C/T1 a—p per- X, 2
r) shz BIIF x C/I per. 1,
a) chz BIT F < C/IT
3. Ilns BHUHCHEHH (QYHKIHH
OT MOJIYYeHHOTO pe3yJbTaTa
BBIMOJHHTD F2 4 F3 b
B/O C/TI a

4 Hatak m 2
BpeMms Bbiancnenus — 9 — 12 c.
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ITpumepor.
edtit=__13,129—i15,201;
sin (3 +i4) = 3,8537—i27,017;
cos (3 + i4) = —27,0356—i3,8512;
sh (3 +i4) = —6,5481—i7,6192;
ch (3 4-i4) = —6,5807 —i7,5815;
2el! =1,0806 4-i1,6829.

Iporpamma 1.7.2/54,52

Anpec | Komanpa Kog Anpec | Komampa Kox Agnpec Komanga | Kox
00 B/O 52 4 14 68 42 42
01 x—IT 3 43 35 FIn 18 69 F x?2 22
02 <« 14 36 <« 14 70 <«—— 14
03 x—IT 2 42 37 B/O 52 71 F x3 22
04 c/m 50 38 I 53 72 + 10
05 F ex 16 39 48 48 73 2 02
06 x—>I10 40 40 <« 14 74 X 12
07 <« 14 41 B/O 52 75 x—I1 5 45
08 F cos 1T 42 14 76 0 00
09 X 12 43 /—/ OL 77 Il->x 2 62
10. IMI->x0 60 44 1 01 78 2 02
11 IT-x 3 63 45 F sin—! 19 79 X 12
12 F sin 1C 46 -+ 10 80 I 53
13 X 12 47 14 81 48 48
14 B/O 52 48 F eX 16 82 II-x 5 65
15 B ¢ 0E 49 B} OE 83 13
16 F x3 22 50 F 1/x 23 84 Il-»x 3 63
17 IM-»x 3 63 51 x-I10 40 85 2 02
18 F x2 22 52 + 10 86 X 12
19 x—I10 40 53 2 02 87 F sin 1C
20 + 10 54 13 8 II-»x 5 65
21 Fy 21 55 x—IT1 41 89 : 13
22 : 13 56 < 14 90 B/O 52
23 F Bx 0 57 x—II 4 44 91 x—I1 3 43
24 14 58 F :in 1C 92 14
25 F cos—1 1— 59 X 12 93 x—II12 42
26 II-»x 3 63 60 IT-x 1 61 94 I 53
27 II-x 0 60 61 II-»x0 60 95 67 67
28 Fy 21 62 — 11 96 14
29 : 13 63 TII->x 4 64 97 B/O 52
30 X 12 64 F cos IT PerHcrpu
31 B/O 52 656 X 12 2 a
32 I 53 66 B/O 52 3B
33 15 15 67 I 53 0, 4, 5 one-

paTuBHHE
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Unerpykuus 1.7.2/54,52

Copepixanue Haopa® B::::::;b Pesyabrar -
1. MNMepekmouareap P/T — B mo-
noxenue P
2. 3aHeCTH HCXOAHOE YHCIO:
a) ecaM YHCJIO 3aJaHO B aJ-
rebpanyeckoi  dopme
a + bi a B4 a
b B/O C/IT
6) ecau uncio 3anaHo B mo-
KasaTeabHoll ¢opme pe'? P B4 p
P B/O C/TI P
BIT 06 C/IT a—sB per. X, 2
b—sB per. Y, 3
3. Boiuucauts COCTaBJISIOLHE
OJHOH H3 (QYHKUHH:
a) e? BIT 05 C/IT
6) Inz BIT 32 C/I1
B) sinz BIT 47 C/IT
r) cosz BIT 44 C/I1 a—s per. X, 2
n) tgz BIT 91 C/IT b—sB per, Y, 3
e) shz BIT 38 C/IT
x) chz BIT 42 C/I1
3) thz BIT 67 C/T1
4. [lns BHYHCIEHHS  TeX Xe
GYHKUHA OT MOJIyYeHHOTro pe-
3yJbTaTa BHINOJHHTD H Me- IMT—>x 2 [I-x 3 b
peiiTd kK m. 3 B/O C/IT a
5. lns nepeBoaa pesy.abTata B
NoKazaTesbHYI0 popmy pe'® MN—>x 2 NN-+x 3 b
B/O C/IT a
BIT 15 C/IT p—B per. X, 2
¢—bpB per. Y, 3

Bpems BblunciieHnst Tanrenca — 30 ¢, mepeBojia M3 OXHOM (GoOpMBI B
Apyryio — 8 ¢, octajqbHble pyHKIMH — 1o 12 c.
IIpumeper.
ed+it = __13,129—i15,201;
In (3+ i4) = 1,6094 4-i0,92730;
sin (3 4 i4) = 3,8537 —i27,017,;
cos (3 4 i4) = —27,035 —i3,8512;
tg (34i4)= —1,873.10—* 4i0,99936;
sh (3 +i4) = —6,5481 —i7,6192;
ch (3 4-i4) = —6,5807 —i7,5816;
th (3 +i4) = 1,00071+- i4,908.10—3;
(3 + 14) —_— 5ei0.9273 — 5ei53,130° p— 5e159.033 rpag.
2el! =1,0806 +i1,6829.

56



1.7.3. OBPATHbIE TPUFTOHOMETPHYECKHE
U TMNEPEONIMYECKME DYHKLIMM

Pacuetnbie ¢popmyast [111]:

arcsin z=arcsin B+iIn[A + VA —T];
arccos z =arccos B—iln [A + )V A*—1];

=L 2 1 a4 (b+1)
arctg z 2 afc*g_l_az_b2 +1 2 lnl/au-(b-—l)2 '

raie z=a-ib;

=LV @T I +b +V G+ |

B=—[V Gt +b" —V @—17 <0 |

arsh z= —i arcsin (iz);

arch z= =+ i arccos z;

arth z = —i arctg (iz).

Mporpamma 1.7.3/54,52
Anpec | Komanga Kox Appec | Komanga Kopn Anpec Komanga | Kopa

00 B/O 52 35 II—-»x2 62 70 M->x 2 62
01 x-—>I13 43 36 /—/ OL 71 F x2 22
02 <«— 14 37 1 01 72 II-»x 3 63
03 x—II2 42 38 -+ 10 73 F x2 22
04 C/IT 50 39 F x2 22 74 4+ 10
05 T 53 40 TII-»x 3 63 75 1 01
06 12 12 41 F x? 22 76 — 11
07 /—/ oL 42 4 10 77 : 13
08 II-x B 6L 43 Fvy 21 78 F tg—1 IL
09 F cos—1 1— 44 B/O 52 79 2 02
10 <«— 14 45 x—II1 3 43 80 : 13
11 B/O 52 46 <« 14 81 B/O 52
12 T 53 47 -/ OL 82 /—/ OL
13 32 32 48 x—I1 2 42 83 <« 14
14 — 11 49 TIIIT 53 84 x—I1 2 42
15 FBx 0 50 12 12 8 I 53
16 <«—— 14 51  «— 14 86 59 59
17 2 02 52 /—/ OL 87 bIl 51
18 : 13 53 B/O 52 "88 56 56
19 x-I1 4L 54 T 53 89 II-x2 62
20 + 10 55 05 05 90 IT-x 3 63
21 II-x B 6L 56 /—/ OL 91 F cos IT
22 F sin—1 19 57 <«—— 14 92 X 12
PR R — 14 58 B/O 52 93 II-x2 62
24 B} 0E 59 14 94 IT->x 3 63
25 F x2 22 60 /—/ OL 95 F sin 1C
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ITpodoascenue.

Anpec |Komanaa | Kox Anpec |[Komanaa I Kox Anpec |KomaHpa Koa
26 1 01 61 x—II3 43 9% X 12
27 — 11 62 I 53 97 B/O 52
28 Fv 21 63 32 32
29 4 10 64 13 Peructpn
30 Fln 18 65 Fv 21
31 B/O 52 66 F In 18 2 a
32 Il»x 2 62 67 II-»x 3 63 38
33 I 53 68 2 02 B B
34 37 37 69 X 12
Huctpykuus 1.7.3/54,52
CogepxaHnue “f:ﬂ}:’j};" B:‘;‘S;‘;’;‘:’ PeayabTaThl
1. Ilepekmouartens P/T — B no-
noxenne P
2. 3aHeCTH HCXOJHOe YHCJIO:
a) eCJH YHCJO 3alaHO B
anreGpanyeckoii  ¢opme
a+ib a Bt a
b B/O C/IT a
6) ecaH uHCJO 3aXaHO B IO-
KasaTesbHOR (opme
pe’? P B1 P
) B/O C/I1 P
BIT 89 C/IT { a—s per. X, 2
b—sB per. Y, 3
3. Buiuncauts COCTaB/IAI0IIHe
OJHOH M3 GYHKILMI:
a) arcsinz BIT 12 C/IT
6) arccos z BIT 05 C/IT
B) arctgz BIT 82 C/IT a—B per. X, 2
r) arshz BIT 45 C/I1 b—s per. Y, 3
a) archz BIT 54 C/T1
e) arthz BIT 59 C/IT

Bpems Beiunciennss — 15 — 20 c.
ITpumeper.

. arcsin (34i4) = 0,63398-i2, 3055;

. arccos (3-+i4) = 0,93681 — i2,3055;

. arctg (3 + i4) = — 0,12249 + i0,15900;

. arsh (3+i4) = 2,2999 + i0,91762;

. arch (3 + i4) = 2,3055 + i0,93681;

. arth 3 + i4) = 0,1175 — i0,1609.
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FTnasa il

TPUTOHOMETPUA
U AHANTUTUHECKASA TEOMETPUSA

Il.1. NPEOBPA3OBAHME KOOPOAMHAT

11.1.1. MEPEHOC M NOBOPOT REKAPTOBBIX OCEH KOOPAUHAT

[pu nepeHoce U MOBOpOTE OCEH KOOPAMHAT KOOPAHHATH TOUKH P B HO-
BOH CHCTEMe KOOpAMHAT 3anuiueM B Buze {13}

X" = (X—X,) cos ¢ + (Y —Yo) sin ¢;
y' = —(X— Xo) sinl @ 4-(y—Yo) cos @,
rle X, y — KOOpJAHHaThl TOYKH P B cTapoii cHcTeMe KOOpAHHAT;

Xg, Yo — KOOpAHHATBHI HOBOr'O HayaJja B CTapOﬁ CHCTeMeé KOOpAHHAT;

¢ — YroJ TIOBOPOTa HOBOH CHCTEMbl KOOPAWHAT OTHOCHTeNbHO cTapolt (¢ > 0
NPH NOBOPOTE NMPOTHB YacOBOH CTPEJKH).

IMporpamma I1.1.1/21

Anpec | Komanpa Kogx Azxpec | Komanna Kop Anpec | KomaHRa Kox
00 t 06 25 P 4 41 54 P, 43
01 P cos 83 30 F 8 82 55 4 06
02 P8 81 31 X 26 60 P, 43
03 - 16 32 P /—/ 53 61 -+ 96
04 P sin 93 33 4 06 62 4 06
05 P7 71 34 F 6 62 63 F 4 42
10 C/T1 78 35 — 86 64 -~ 16
11 P 6 61 40 4 06 65 BIT 58
12 -~ 16 41 F7 72 70 F «~—— 15
13 P5 51 42 X 26
14 c/m 78 43 P /—/ 53 Peructpu
15 P, 43 44 F 8 82
20 F 5 52 45 X 26 4 omepaTHBHbIA
21 — 86 50 3 06 5 X,

22 4 06 51 F 4 42 6 yo
23 F7 72 52 — 86 7 sing
24 X 26 53 P4 41 8 cosg

o
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Huctpykuus I1.1.1/21

CojaepxaHue P{::,?,a(;“ B:;‘::;::b Pe3ayabrat
1. 3anectH yros moBopoTa @ [ B/O C/II sing
2. 3aHecTH KOOPAMHATH HOBOTO
HayaJsa X, Yo Xo +
Yo ¢/n
3. 3aHecTH KOOpPAMHAaTH X, Y
ToukH P B crapoit cucreme
KOOpAHHAT X 4
y
4. BuYHCIHTH KOOpAMHATH X,
y’ ToukH P’ B HOBO# cHCTeMe
KOOpPAHHAT C/I x’—g per. X
y'—B per. Y
5. Jlns BHIUHCAEHHS KOOPAMHAT
Apyro#t Toukn P —k m. 3
Bpemsa BbluncieHHss — 5 c.
IMporpamma 11.1.1/54,52
Anpec | Komanpa Kop Anpec | Komanga Kon Anpec Komanga | Kog
00 x—IT A 4— 13 II-xC 6C 26 II-»x C 6C
0l F . 25 14 x 12 27 X 12
02 =x-»IT9 49 15 «— 14 28 + 10
03 <«—— 14 16 II-x 9 69 29  BIT 51
04 F cos Ir 17 — 11 30 09 09
05 x—>IIC 4C 18 x—I18 48
06 F Bx 0 19 II-x B 6L Peructpst
07 F sin 1C 20 X 12
08 x—I1B 4L 21 — 11 7; 8 omepaTHBHbiE
09 C/m 50 22 II-x 7 67 9 xg
10 IM->x A 6— 23 II-x B 6L Ay,
1 — 11 24 X 12 B sin ¢
12 x->I17 47 25 II-x 8 68 Ccos ¢
Hucrpykuns 11.1.1/54,52
Ha6path BRINONMHHTDL
Copepxanxe YHC0 KOMaHhl Pesyabrar
1. Tlepekmouatens P/T mnocra-
BHTb B IOJIOXKEHHE, COOTBET-
cTBylollee (popMe TMpPeACTaB-
JIeHHsl yIJia [OBOPOTa @
2. 3aHecTH yroJ MoBopoTa @ H
KOODAHHATH HOBOTO Hauaza
Xo, Yo P Bf
Xo Bf
Yo B/0 C/ml
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Hpodoarncenue

Ha6paTth BhinoaxuuTs

Copepxatue qHCI0 KOMaHAb Pe3yJabrar
3. 3aHecTH KOOpPAHHAaTH TOYKH
P B crapoii cHcTeMe KOOpAH-
HaTt X B+
y
4. BpYHCIHTD KOOpPAHHaTH X/,
y’ touku P’ B HOBOH cHcTe-
Me KOOpAHHAT c/m x’—s per. X
y’'—sB per. Y

5. s BBIYHC/IEHHS KOOpAHHAT
ApYro# TOYKH — K M. 3

Bpemsi BBOZA @, Xo, Yo — D C, BpeMs BbluHcaeHHs X', y' — 7 c.
Hpumepor.

1. ¢=0,5 pan; xo=>5, yo=6; x=10, y=—20.
x'=—8,077, y' = —25,214.

2. p=—30% x,=3, y,=—7;, x=—5, y=10.
x'= —15,428, y' = 10,722.

1L1.2. NEPEXOA
OT AEKAPTOBbIX KOOPAMHAT K NOJIAPHBIM

TonsipHbie KoopauHaTH TOYKH P (pajnyc-BeKTOp p H MOJSIPHBEIH yro
@) onpenensiiotes no gopmyaam [13):

p=Vx* 4y%
¢ = (sign y)-arccos X <<,
1}

rle X H Y — IeKapTOBHl KOOPAHHATH TOH XKe ToUKH. IIpH 3TOM Hadalo AeKapTOBHIX
KOOPAHHAT MPHHATO 3a MOJIOC, @ 0Ch a6CIHCC — 3a NMOJASPHYIO OCh.

11.1.2.1. NOCNEANOBATENbHBIA BLIBOA p U ¢

BriuHcsieHHe H BbIBOJ, Pe3YJIbTATOB @ H ¢ BBINOJHAIOTCS NOC/E10BATENb-
HO NPH JBYKpaTHOM HcnonHeHHH KoManasl C/IT (npu y 5= 0).

Mporpamma I1.1.2.1/54,52

Apnpec | Komanga Kon Anpec | Komanpa Kog Apnpec | Komanpa | Kog
00 B¢ OE l 08 C/I 50 16 X 12
01 F x2 22 09 : 13 17 c/m 50
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ITpodoascenue

Anpec |[Komanna Kon Anpec |[Komanaa Kox
02 C/ 50 10 F cos—! 1— Hncrpykuus
03 F x2 22 11 > 14 B/O x C/ﬂ y C/I1 C/N1
04 F Bx 0 12 B4 OE
05 F. 25 13 F x2 22 Pesyabtar
06 4 10 14 Fy 21 P @
07 F Vv 21 15 : 13
[Mporpamma I1.1.2.1/52
Anpec KomaHga Kon Appec Komanpa Kop
00 B¢t OE 07 4+ 10 Hucrpykuus
01 F x* 22 08 F vy 21
02 C/m 50 09 c/m 50 B/O x C/l1 y C/IT1 C/IT
03 F x? 22 10 : 13
04 F Bx 0 11 F cos—1 1— Pesyaprar
05 K 3H 32 12 X 12 [V
06 F. 25 13 c/n 50

Bpems Bbluncnenus — 5 c.
Ilpumep. x = —2; y=2.p=2_828; ¢ = 2,356 pan.= 135° =
= 150 rpan.

11.1.2.2. OAHOBPEMEHHOE BbIYUCNEHUE p U ¢

[TporpamMma Moer GBITh HCIO/B30BaHA KAK MOANPOrpaMMa IpU 3aMeHe
B nocsendem agpece komauasl C/I1 na komangy B/O.

Tlporpamma 11.1.2.2/54,52

Anpec | Komauga Kon Apnpec Komanpa Kopg
00 <«—— 14 12 F ex 16 HucTpykuns
0l B4 OE 13 13
02 F Bx 0 14 F cos—1 1— x B4 y B/O C/IT
03 F x? 22 15 <« 14
04 <« 14 16 F x<0 5C
05 F x2 22 17 21 21 PeayJbTat
06 10 18 F. 25
07 Fvy 21 19 /—/ OL ¢—s per. X
08 B¢ OE 20 B# OE p—B per.Y
09 F. 25 21 F. 25
10 Fx=0 5E 22 C/m 50
11 13 13
Bpems Boiunciennss — 5 — 8 c.
ITpumep. =3, y=—2. p=23606 ¢=—0, 5880 pan.=

= — 33,690° = — 37,437 rpan.
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11.1.3. NEPEXON
OT NONAPHLIX KOOPAMHAT K AEKAPTOBBIM

JlekapToBBl KOOpAMHATHI TOYKH P ompegmensitorcs mo ¢opmyaam {13

{ X=p COS ¢;
y=psing,

rae P H ¢ — MnoJApHbIE KOOPAHHATH Toit ke ToukH. Hauajno A€KapTOBBIX KOOpJIHHAT
NPHHATO 32 MOJIIOC, a 0Chb abcuHce — 3a NMOJIAPHYIO OChb.

11.1.3.1. NOCNEAOBATEJIbHbLIA BbIBOA x U y

Bblunc/ieHHe H BBIBOA Pe3yJIbTAaTOB X H Y BLIIOJHAIOTCA IOC/EN0Ba-
TeJIbHO NIPH JBYKPAaTHOM HcrojHeHHd komanmst C/I1.

ITporpamma moxet paGoraTh Kak B pajHaHax, Tak H B rpagycax (Wiu
rpajax) B 3aBHCHMOCTH OT YCTaHOBKH nepekJouarens P/T.

Mporpamma 11.1.3.1/54,52

Anpec | Komanga Kog Anpec | Komanga Kopg Hucrpykuus

00 B¢ 0E 05 F. 25 B/Op C/Tl g C/TC/M
o1 C/mn 50 06 X 12
02 F cos 1r 07 C/n 50 Pesyabrar
03 F Bx 0 08 BH 51
04 F sin 1C 09 05 05 X,y
IlosnHoe Bpemsi BhIUHCIEHHS — 7 C.
IIpunepo.

I.p=3, ¢ =2pan.x = —1,248;y = 2,728.

2.0 =15 ¢ =—60°. x=0,75 y= —1,299.

11.1.3.2. OQHOBPEMEHHOE BbIUMCNEHMUE x WU y

ITporpamMmbl MOr'yT GBITH HCIIOJIB30BAHBI KaK MOANPOrPaMMBI IIPU 3aMeHe
B nociienHeM aapece komanasl C/I1 Ha komangy B/O.

Mporpamma 11.1.3.2/21

Anpec | Komanpga Kog Anpec | Kowmanna Kog HMHcTpyKums
00 P2 21 05 P sin 93 p t+ ¢ B/OC/lI
01 P cos 83 10 X 26 PeayJbrat
02 x 26 1 3 06 x—B per. X
03 P, 43 12 P /—/ 53 y—B per. Y
04 F2 22 13 C/mn 78 Pe2rnc'rp
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Bpewmsi Boiyucnenus — 6 c.
ITporpamma 11.1.3.2/54, 52 moxer paGoraTh Kak B pajHaHax, TaK H
B rpajgycax (/M rpajiax) B 3aBHCHMOCTH OT YCTaHOBKH MNepeKJioyaress

[Mporpamma 11.1.3.2/54,52

Apnpec | Komanpga Kon Axpec Komanpa Kopn HucTpykuus
00 F sin 1C 06 X 12 p Bt ¢ B/O C/TT
0l F Bx 0 07 F 25
02 F cos 1r 08 X 12 Pe3yabrar
03 1 01 09 <«— 14
04 X 12 10 F . 25 x—B per. X
05 F - 25 11 Cc/n 50 y—B per. Y
Bpems Bbluucienuss — 8 c.
IIpumepeot.

l.p=2;, ¢ =—1 panx. x=1,081; y = — 1,683.

2. p=2>5; ¢ =35° x = 4,096; y = 2,868.

il.2. PELLEHME TPEYTOJIbHUMKOB

[IpH onucaHWM TPEYroNIbHUKOB MPUHATHL CJjelylomne 0603HAYEHHSA:
a, b, ¢ — croponsl TpeyroabHHKa; A, B, C — COOTBETCTBEHHO NMPOTHBO-
JIeXKauie UM yIbl; S — IJIomaah TpeyroibHUKA.

[To 3ajgaHHBIM TPeM CTOPOHaM, 110 ABYM CTOPOHAM H yIJIy H IO CTOPOHe
H IBYM YIJaM ONpeJessioTCsl OCTalbHbie CTOPOHBI H YIVIBI, a TaKXKe IJI0-
uags tpeyronsHuka [13].

B coorBercTBHH ¢ nonoxeHHeMm nepekyouarenss P/IT pacyer yryios Be-
IeTcsl B pajMaHax, rpajycax WiH rpajax.

11.2.1. NO TPEM CTOPOHAM

Jlano: a, b, c.
A, B, C, S BhluuCIAIOTCS 110 GOPMYJIaM:

—a2 3 | o2 2__ b2 12
A =arccos __a_tb_-il ; B = arccos _a_bic__ ;
2bc 2ac

C=n—(A+B); S=%a-b sin C.

64



IMporpamma 11.2.1/54,52

Aapec | Komanpa Kop Aapec | KomaHpa Kopa Anpec Komanpga Kop
00 x—I13 43 23 I 53 46 B/O 52
0l F x? 22 24 40 40
02 x—>IIC 4C 25 x->IIB 4L HHcTpykuus
03 <«— 14 26 + 10
04 x—II2 42 27 F cos 1r B/OaB4f B Bt c C/II
05 F x? 22 28 /—/ oL
06 x—IIB 4L 29 F cos™ I— Pesyabrar
07 -+ 10 30 x-IIC 4C
08 «—— 14 31 F sin 1C S—sB per. X, I
09 x—>1I11 41 32 Il-x 1 61 A—B per. A
10 F x2 22 33 x 12 B—B per. B
It x->IT 1O 4r 34 TIl->x 2 62 C—sB per. C
12 — 11 35 X 12
13 II->x 2 62 36 2 02 Perncrpnl
14 Nnmn 53 37 13
15 40 40 38 x—>I1 [ 4T 1 a
16 x—>ITA 4— 39 C/n 50 2 B
17 II->x O 6T 40 13 3
18 TII-»x C 6C 41 TII->x 3 63 A A
19 + 10 42 13 B B
20 II-x B 6L 43 2 02 C C
21 — 11 4 13 s
22 M-»x 1 61 45 F cos™! I—

Bpems Buiuncienus — 23 c.
Ilpumep. a=4,b =5,¢c =6.

Otser: A = 0,7227 panm = 41, 41°%

C = 1,4455 pan = 82,82% S = 9,92.

B = 0,9734 pan = 55,77°;

11.2.2. NO ABYM CTOPOHAM U YIN1Y MEXXAY HUMHU

HaHo: a, b, C.
¢, A, B, S Bhiuncasiiotcst no gopmysaam:

c=(a?4b2—2ab cos C)?; A—arccos — TPt .

3  3ax. 681

1

2b-c

B=n—(B+C); S=-;—a-c sin B.
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Ilporpamma 11.2.2/54,52

Anpec { Komanga Kog Anpec | Komanpa Kopn Anpec Komanga | Kop
00 x—~»IIC 4C 23  II-xA 6— | 46 c/m 50
0l F. 25 24 — 11
02 x—~II2 42 25 II->x3 63 HucTpykuus
03 Fx? 22 26 13
04 x—~IIB 4L 27 4 10 aB4 BB¢f C B/OC/II
05 14 28 II-x[ 6r
06 x—>I11 41 29 13 Pesysbrar
07 F x2 22 30 F cos1 1—

08 x—I1 A 4— 31 x—ITA 4— S—B per. X, I1
09 + 10 .32 II-x C 6C c¢—B per. 3
10 II-x C 6C 3 4 10 A— B per. A
11 F cos Ir 34 F cos 1r B— B per. B
12 II-x1 61 35  /—/ oL

13 X 12 36 F cos™1 1— Peructpn
14 II-x 2 62 37 x-»I1B 4L

15 2 02 38 F sin 1C 1 a

16 X 12 39 Il-x 3 63 2 B

17 x=>I1 1 4T 40 X 12 3 ¢

18 X 12 41 TII-x 1 61 A A

19 — 11 42 X 12 B B

20 Fv 21 43 2 02 cC C

21 x—I13 43 4 13 A S

22 JI-x B 6L 45 x->I1 1 4T

Bpems BhiuHcieHHs — 22 c.

Ilpumep. a = 3, b =2, C = 1 pan.=57,3".

Orper: ¢ = 2,553; A = 1,422 pan = 81, 46°, B = 0,72 pag =
= 41,24°, S = 2,524,

1.2.3. NO ABYM CTOPOHAM
MU yrny npoOTMe O4HOHX U3 HUX

Hano: b, ¢, B.
a, A, C, S Buluncasiores: no gopmynam:

C=arcsin_c_sini; A=n—B—C;a= bsin A :
b sin B

S=% a-csin B.

[pu B << ¢ UMeercst 4 BTOpOe pemieHHe:

C=n—C;A’=n—B—-C’; a'= bsin A7 .
sin B
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[Mporpamma 11.2.3/54,52

Appec | Komanpa Kon Anpec | Komanpa Kop Anpec Komanpa | Kop
00 x—-IIB 4L 15 x—I10 40 30 2 02
01 F sin 1C 16 TII-x B 6L 31 13
02 <« 14 17 — 11 32 x-»I1 [ 4r
03 x—I13 43 18 x—IT A 4— 33 C/I 50
04 X 12 19 F sin 1C
05 <« 14 20 Il-x 2 62 Perucrpnt
06 x—II2 42 21 X 12
07 13 22 B¢ OE 0 onepaTHBHBI
08 F sin—1 19 23 TII-x B 6L 1 a;a’

09 x-I1C 4C 24  F sin 1C 2, B, B’
10 1 01 25 13 3, ¢c; ¢’
11 /—/ oL 26 x—>II11 41 A A; A
12 F cos—1 I— 27 <« 14 B B; B’
13 <«—— 14 28 II-»x 3 63 CcC C; C’
14 — 11 29 X 12 o s; s’
Uucrpykuusa 11.2.3/54,52
Copeprkanne E:f ,}) : e E: ,,',‘;’;,‘ ;: b Peayabrat
1. MNepekmouareas P/T mnocra-
BHTb B I10JIOXKEHHE, COOTBET-
creyoulee ¢opme npeacras-
JIEHUsl YIJIoB
2. Beectu b, ¢, B B B4 B
c Bt c
B B
3. Buyucauts a, A, C, S B/O C/M1 a—bp per. 1
A—pB per. A
C—-s per. C
S—s per. X, I

4

4. Eciu b<'c, BBIYHCJIHTD a’,

A, C', S IMI-x 0 BIT09C/TT a’—s per. |

A’—p per. A
C’—s per. C
S’'—s per.X, 1

Bpems Boiuucsienus — 15 c. )
ITpumep. B =2, ¢=3; B =0,5 pax = 28,65°.
OrtseT:

1) a = 4,022; 2) a’ = 1,243;
A = 1,839 pax = 105,37 A’ = 0,303 pap = 17,337%
C = 0,803 pan = 45,987°; C' = 2,339 pag = 134,013%
S = 2,893. S = 0,894.
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1L.2.4. NO ABYM YINIAM U CTOPOHE MEXX1Y HUMH

Hano: a, B, C.
b, ¢, A, S BHUHCASIIOTCS 1O POpPMYyJiaM:

A=n—B—C; b=asinB.c_,sinC,

sin A sin A
S=%a-c-sin B.

Mporpamma 11.2.4/54,52

Appec | Komanpa Kon Anpec Kowmanpa Kon Pesyaprar
00 x—>I1C 4C 18 X 12
0l <« 14 19 x—IT12 42 S—s per. X, I
02 x—IIB 4L 20 «— 14 A—B per. A
03 + 10 21 II-xC 6C B—B per. 2
04 F cos 1r 22 F sin 1C c—B per. 3
05 /—/ OL 23 X 12
06 F cos™1 1— 24  x->I13 43 Perucrpnt
07 x—IT A 4— 25 X 12
08 14 26 X 12 1 a
09 x-»I11 41 27 2 02 2 B
10 «— 14 28 13 3 c
11 F sin 1C 29 x->IT A 4T A A
12 13 30 C/m 50 B B
13 F Bx 0 cC C
14 <« 14 HHerpykuus pi S
15 B¢ OE
16 II-xB 6L
17 F sin 1C aBf BBt CB/OC/nl
Bpemsa Buiuucaenus — 16 c.

Ilpumep. a =2; B=0,8 pan = 45,837°; C=1 pan = 57,3°.
Orser: b =1,473; ¢=1,728; A = 1,342 pax =76, 863°, S =
= 1,24.

11.2.5. NO ABYM YINIAM U CTOPOHE

NPOTUB OQHOIO U3 HUX

Hano: a, A, C.
b, ¢, B, S BuuHcssIOTCA O BopMyaM:

B=n—A—C; b=a "B .o_,5inC.
sin A sin A

S=1—b-c-sin A.
2
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Mporpamma 11.2.5/54,52

Anpec | Komanpa Kog Axpec Komanpna Kogn
00 x—IIC 4C 18 X 12
0] <«— 14 19  x—IT2 42 Pesyasrar
02 x—ITA 4— 20 F Bx 0
03 + 10 21 M-»xC 6C S—s per. X, I
04 F cos ir 22  F sin 1C B—B per. 2
05 /—/ oL 23 X 12 c—B per. 3
06 F cos™? 1— 24 x->I13 43 B—s per. B
07 =x—~IIB 4L 25 X 12
08 F sin 1C 26 X 12 Perucrpsl
09 <«— 14 27 2 02
10 x->I11 41 28 13 1 a
Il <« 14 29 x->IT L 4T 2 B
12 II-»x A 6— 30 C/m 50 3 c
13 F sin 1C A A
14 <« 14 HncrpyKusns B B
15 II->x1 61 C C
16 F Bx 0 o S
17 . 13 aBt AB{ CB/OC/lI
Bpemsa Boiuncmenus — 16 c.

ITpumep. a=3; A=1 pag =573 C = 1,5 pan = 85,944°,
Orger: b = 2,13; ¢ = 3,556; B = 0,642 pax = 36,76% S =3,192.

11.3. BLIMMCIIEHME PACCTOSSHMHA

IlpuBeneHsi nporpaMMbl BBIYHCJIEHHS OGOOGILEHHBIX PacCTOSHHE B
n-MepHoM npocrpanctse (1 < n), oT TOYKH IO N-MEPHOH MJIOCKOCTH H MEX-
1y napo#t (n — 1)-MepHBIX IJIOCKOCTEH.

11.3.1. OT TOYKM A0 NNOCKOCTHU

Paccrosinve OT TOYKH ¢ KoopAHHaramu (X9, x3$, ..., x3) mo (n — 1)-
n
MepHOii IJIOCKOCTH, 3aflaHHOH ypaBHeHHeM X Ax; + B = 0, Buyucas-
i=1
erca no ¢opmyJe

n
2 Aixi"—l—B‘

i=1

n
X Ap
i=1
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IMporpamma 11.3.1/21

Anpec | Komanga Kox Apnpec | Komanpa Kopn Apnpec | KomanpAa Kon
00 P2 21 15 F x? 55 34 F x2 55
0l Cx 76 20 4 06 35 4 06
02 P3 31 21 F4 42 40 F 4 42
03 P4 41 22 + 96 41 : 36
04 F2 22 23 P4 41 42 Fy 65
05 X 26 24 C/l 78 43 C/N1 78
1o ¢ 06 25 P2 2]

11 F3 32 30 BII 58 Pernctpn

12 4 96 31 11 06

13 P3 31 32 3 32 2—4 onepaTHBHHE
14 F 2 22 3 + 96

IMporpamma 11.3.1/54,52

Axpec | Komanpga Kox Anpec | Komanpa Kopn Agxpec | Komauga | Kop
00 K HOn 54 09 II»x0 60 18 F x2 22
01 0 00 10 -+ 10 19 - x0 60
02 B¢ OE 11 x=>I10 40 20 13
03 x—>I10 40 12 F. 25 21 Fvy 21
04 F. 25 13 <4+ 10 22 C/Il 50
05 F - 25 14 C/IT 50
06 X 12 15 BIl 51 Peructp
07 F Bx 0 16 06 06
08 F x2 22 17 + 10 0 onepaTHBHBIf

Jais oGeHx nporpamm MCIOJb3YyeTcs efHHAas UHCTPYKUHS.

Hucrpykuns 11.3.1/21,54,52

CoARepxaHnue .?:gﬁ;" Eg':::;:“ | PeayabTaT
I. TlepefiTh k Hauany nporpam-
MBI B/O
2. BeecTn napy umcen x,-o. Ay xl0 B4
Ai c/m
3. EcJH paHHble HCYepHaHwl, Aa-
Jiee, eClH HeT — K m. 2
4. Beecth B u BuiuHcauth d: B c
a) aas nporpammn 11.3.1/21 BIT F 3 C/IT {
B B 17 ¢/ (4 B per X

6) ans nporpammu 11.3.1/54,
52

Bpems BhuHc/eHHst nmocie BBoja OpHo# mapsl X{, A; — 3 c. Bpewms
BhIYHCJIEHHA moche BBoja B — 3 c.
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ITpumeper.

1. BbluHCIHTL paccTOsiHHE HA MJIOCKOCTH OT TOYKH C KOOPAMHATaMH:
x! =1, x3 = 2 1o npsiMoii, 3anaHHOi ypaBHeHHeM 5X; — 3X, + 4 = 0.

Otser: d = 0,5145.

2. BbUHCIHTBL paccTosiHHE B TPEXMEDPHOM IMPOCTPAaHCTBE OT TOYKH ¢
KoopauHartamH: xi =1, x3 =2, x3=3 no mrockoctH 2%, -+
+3x, —4x; —5=0.

Oteer: d = 1,671.

11.3.2. PACCTOSIHME
MEXAY NAPANNENbHbBIMKU NNOCKOCTAMM

Paccrosinne Mexuy napo#i (n — 1)-MepHBIX napajJieabHbIX MJIOCKO-
n

creil, 3ajaHHbIX B BHIe X AX;- B,.,=0, Beiuncasiercs no gpopmyae [13}
i=1

i=

d= , Bl_' Bz | .
. '_',_n_""'2
3 A
i=1
Iporpamma 11.3.2/21

ARpec | Komanpga Kog Anpec | Komanga Kon Anpec | Komauga | Kog
00 F x2 55 1t P ¢ 03 22 c/m 78
01 0 04 12 — 86
02 4 96 13 F x? 55 Peructp
03 P2 21 14 4 06
04 C/II 78 15 F 2 22 2 onepaTHBHBII
05 F x2 55 20 36
10 BII 58 21 Fy 65

Iporpamma 11.3.2/54,52

Anpec | Komanpa Kon Anpec | Komanga Kon Appec | Komaiga | Kop
00 F x2 22 05 BII 51 10 13
0l 0 00 06 02 02 11 Fy 21
02 + 10 07 — 11 12 c/n 50
03 C/nn 50 08 F x2 22
04 F x3 22 09 <« 14

Jlnst o6eux mporpaMM HCIOJb3yeTcsl efiMHast HHCTPYKLHS.
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HHuctpykuus 11.3.2/21,54,52

Copepxanue I-La::i(-:;.)"a("r ® E’: :a(::::"b Peayabrar

1. Tlepefitu K HauaJy nporpam-

MBI B/O
2. BBecTH ouepeaHoe 3HaueHHe

A, Ai c/m
3. Ecnu naHHBle HcYepmaHml, aa-

Jee, eCJH HeT —K 1. 2
4. Baectn B]. Bg gl Bf

2

5. Buluncauts d: p C/m

a) aas mporpaMmer 11.3.2/21 BIT P «—— _ X

6) ans nporpammm 11.3.2/54, BIT 07 C/I } d—s per

52

Bpems BbluncaeHHss nocie BBoja A; — 2 c: nocie BBona B;, B, —
2c.

Hpumeper.
1. BuiuHCAHTD paccrosiHMe Ha MJIOCKOCTH MEXAY ABYMs INapas/efbHbIMH
npsAMBIMH: X; —2X, +3=0wu x, — 2x, +8 =0.

Oreer: d = 2,236.

2. BoluucAHTD B TPEXMEPHOM TPOCTPAHCTBE pACCTOSIHHE MeXAy ABYMs
napanjieNbHBIMH TUIOCKOCTAMH: 2X, —+ 3X, +4x; + 5 =0wu 2x,+
+3x, +4x;,—5 =0.

Orger: d = 1,857.

IL.4. CNEKTPAJIbHBIA AHANK3

[lepuoauyeckas ¢ nepuonoM 2n pyHkuus f () Moxker ObITh NpeacTabie-
Ha Ha HHTepBaje (— it < t << n) psgom Pypoe [16]

_f N inkt)— 2 £ § ¢ si .
f)= . +kz=l(ak cos kt + by sin kt) : +k§1 ¢k sin (kt -+ qi)

[Tpu n paBHOMEpHHIX pa3bGHeHHsiX HHTepBana (—n < ¢ << 1) KO3hhH-
IHEHTH ay U by ONMpeneNsioTcs NPHOJHKEHHO H3 COOTHOLLEHHH:

n n
2 2 .
= = : {, by=— f (z;) sin kz
ag " 21 f (zi) cos kz;, bk " izl (z1) iy
i= =
rae z;=-— (2i—n—1), a ¢x H Qi CBS3aHHI C ax H by
n

ay

ck=V ai +b}; @x=arctg =
K
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11.4.1. ONPEQENEHME

MNEPBbLIX YETHIPEX FTAPMOHUK ®YHKLMHM i(t)

Ilo npuBeneHHO# nporpamMme ompepensioTcss 3o — a4 1 b, — b,. Ko-
JIHYecTBO pa3bHeHHH ocH t BBOAMTCS BPYUHYIO.

IToanporpaMma BhIYHCJIEHHSA 3HayeHUs] aHaMUTHYeCKOH (pyHkuuu f (1)
pa3sMmelniaercsl B fi4€HKaxX NaMATH HENMOCPEJCTBEHHO 33 OCHOBHOM mporpam-
Moii U 3akaHuHBaetcs KoMaujoil B/O. AprymeHnT t ana sbiuncaenns f(t) soi-
6upaercsi 3 perucrpa X. BoiuucneHHoe 3HaueHue f () Takxke nomeuaercs
B perucrp X. I[lepekmouarens P/T" ycraHoBuTh B nonoxeHue P.

Iporpamma I1.4.1/54,52

Appec | Komanpga Kon Aapzc | KomaHAa Kopn Aapec | Komanpga Kogx
00 x-—>IT2 42 28 II-x 0 60 56 K x—>I14 L4
o1 2 02 29 13 57 F . 25
02 13 30 Bt OE 58 Il-»x 3 63
03 x—>I10 40 31 T 53 59 B/O 52
04 9 09 32 49 49
05 x—II1 41 33 ITI-»x 1 61 Huctpykuus
06 4 04 3t X 12
07 x—II 4 44 35 F cos 1r P/T—8B P
08 0 00 36 I 53 n B/O C/T1
09 K x—>IT4 L4 37 48 48
10 FLI1 5L 38 Il-»x 1 61 Pesyaprar
11 09 09 39 X 12
12 4 04 40 F sin 1C ap—B per. 5
13 x->I11 41 41 III1 53 a;—B per. C
14 x—II 4 44 42 48 48 a,—B per. A
15 Tl->x 2 62 43 F LI 5L a;—B per. 8
16 2 02 44 33 33 as—B per. 6
17 F 1/x 23 45 F L2 58 B,—B per. [l
18 — 11 46 12 12 B,—B per. B
19 II->x0 60 47 C/IT 50 B;—B per. 9
20 13 48 X 12 B4—B per. 7
21 1 01 49 KIl-x4 T4
22 — 11 5 4 10 Peructpbt
23 Fn 20 51 II-»x 4 64
24 X 12 52 1 01 0 n/2
25 x—IT13 43 53 — 11 1—4 onepaTHBHbIE
26 I 53 54 x—I1 4 44 5— 1 ag, By
27 60 60 55 F . 25

Bpemsi Buiunciaenuss — T = (1,3 + Ty)-n  wmuH,
BbIUHCJIEHHS] OfHOTO 3HaueHus ¢yHkumu f (t).

ITpumep. n =10, f (t)=cos -2t—

[lpu sToM mnoamporpaMma BbIYHC/IEHHSI (YHKUHH

komaHzsl 2 : F cos B/O

73

rge T; — Bpemsa

f (t) conepxur



OrteeT 7aH B BHJAE TAOJHIbI:

ay ay

as

as

ag

by

b, bs b,

Briun- 1,278/0,419
CJIEHHOE
3HaYeHHe
Tounoe |1,273(0,424

3HayeHHe

—0,0788

—0,085

0,0292

0,0364

—0,011}—3,7-107°

—0,020

31071 -3.10—%—1.10~?

11.4.2. ONPERENEHME m-H TAPMOHUKHU

[lo npuBelJeHHBHIM NpOrpamMMmaM oOIpejensieTcss m- TapMOHHKA — ap,,
bm pasnoxenns ¢pynkuuu i (t) B pan Pypoe. Kosnyecteo n pasGuenuii
HHTepBana (— n << t << ) BBOAMTCS BPYYHYVIO.

INognporpamMMa BbiuncieHus f (t) pasMemiaerca B siueiikax namsiTH He-
TNOCPEeCTBEHHO M0C/Ie OCHOBHOH MporpaMMbl. ApryMeHT t W BbluHc/IeHHOe
3Havende f (t) nomemaiorcss B peructp X. Ilepekmouarens P/T" ycraHoB-
JleH B nojoxenue P,

[Mporpamma 11.4.2/54,52

Anpec | Komanaa Kon Axpac | Komanga Kon Aapec | Komanpga Kogx
00 x—II1 41 23 2 02 46 10
01 O 00 24 X 12 47 Fy 21
02 x—>ITA 4— 25 B¢ 0E 48 x—>IIC 4C
03 x—IIB 4L 26 II-x 3 63 .49 C/nn 50
04 Fon 20 27 II-x 1 61
05 II-x0 60 28 X 12 HHcTpyknus
06 x—I12 42 29 x—=»I1C 4C
07 13 30 F cos 1T PT—sB P
08 B¢ 0E 31 X 12 n x—IT1 0 m B/O C/I1
09 -+ 10 32 II-x A 6—

10 x—>I14 44 3 + 10 PeayabraT
11 F Bx 0 34 x—ITA 4—

12 Fn 20 35 F x2 22 c¢—s per. X, C
13 + 10 36 <« 14 a—s per. A
14 x—-I13 43 37 NN-xC 6C B—B per. B

15 II-»x 3 63 38 F sin 1C

16 Il-x 4 64 39 X 12 Peructpn

17 — 11 40 II-x B 6L 0 n

18 x—I13 43 41 + 10 1 m

19 TIIT 53 42 x—~»I1B 4L 2—4 onepaTHBHbIE
20 50 50 43 F L2 58 A a

21 JII-x 0 60 4 15 15 B B

22 13 45 F x2 22 C ¢



[Ipumep. Onpepenuth cocTapAsiiOUHEe TPeThed TapMOHHKH (YyHKUHH
f@) = sinf npu 20 pas6uenusx ocu t.

Pewenne. n = 20, m = 3. [lognporpamma BbiuHcaeHus: f (t) ume-
er Bua 4 : F sin B/O

OtBer: a3 ~ 0; By =0,1568; ¢4 = 0,1568; TouHie 3HaueHHs a; = 0;
Bg = 0,1511; cz = 0,1511.
BpeMms BbLIYHC/IEHHS IPHMEpa — 4 MHH.

11.4.3. CUHTE3 ®YHKUMM B OQHOHW TOUKE

[To nporpamme BbluHCIsieTcs: 3HaueHHe ¢yHkuuu f (t) B durcHpoBan-
HOW TOYKe t NpH 3ajaHHH TPOH3BOJNBLHOTO YHCJA FapMOHHUK pasJOXKeHHs
¢yukuun f (t) B pag Pypre.

®yukuus f (t) npencrapasercs B Touke t Kak

f(t) =% +; (ax- cos kt 4 by sin kt).

(Ilpu k = O cnepyer ycraHoBHTH By, = 2).

INporpamma 11.4.3/21

Anpec KomaHnxa Kon Anpec Komanpna Kon Anpec Komanpa | Koa
00 P5 51 30 Psin 93 60 P5 51
01 0 04 31 ¢ 06 61  BII 58
02 P7 71 32 F3 32 62 0 04
03 c/m 78 33 X 26
04 P3 31 34 4 06
05 C/IT 78 3% F7 72
10 P4 41 40 + 96 Perucrpn
11 P x=0 59 41 P7 71 t
12 Px 23 42 F5 52 3—6 onepaTuBHBIE
13 F5 52 43 4 06 7 f(t)

14 2 24 44 F 6 62
15 : 36 45 Pcos 83
20 BIT 58 50 X 26
21 F5 52 51 4 06
2 4 06 5 F7 72
23 F2 22 53 -+ 96
24 X 26 54 P7 71
25 P6 61 55 C/Il 78

-
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IIporpamma 11.4.3/54,52

Anpec I Komanpaa Kox | Anpec Komaupaa Kogx l Anpec | Komanaa | Koxn
00 KHOII 54 11 X 12 22 x=>I17 47
01 0 00 12 x—IIl 41 23 C/II 50
02 x->I17 47 13  Fsin 1C 24 BIT 51
03 + 10 14 X 12 25 04 04
04 Fx=0 5E 15 <« 14
05 10 10 16 II-xI1 61 Perucrpul
06 10 17  F cos 1r 1 K
07 : 13 18 X 12 2 t
08 BIl 51 19 + 10 7 ()

09 20 20 20 II»x7 67
10 IT->-x2 62 21 + 10

Jlnsa o6enx nmporpamm ucrosb3ayercs o6uias HHCTPYKIHSA.
Hucrpykuus 11.4.3/21,54,52

CopaepxaHue foﬁ'g;? BBINONHHTL KOMaHAK Pesysabrar
1. Ilepekmouatenr P/’ mocra-
BHTb B NOJIOXeHHe P
2. 3anecT t B perHcTp mnams-
TH 2 t x—T12
3. Tlepefitu X Havaay nporpam-
MBI B/O
4. 3aHecTH ag, bk, (bp=2):
a) aas nporpamMu 11.4.3/21 ay c/m 0
By c/m bk
6) mas mporpaMMu 11.4.3/54,
52 ag B¢ ag
Bk B¢ Bk
5. 3anecru k u Buuucants f (t) K c/m f(t)—s per. X,7

6. Ilna npooo/KeHHst BHIYHCJIE-
Hua f (1) —x n. 4

Bpemsi BEIYUHCJIEHUS )1 OXHOH rapMOHHKH — 5 C.
1
ITpumep. Ompenenuts 3HaueHHe f (Z) NpH CJAeRYIOMHX 3HAYEHHAX
rapMoHHMK: 3, = 4,a, =5, B, = 3, a; = 6, B; = — 2.
Pemenue. Tlocre BBoAa /4 B perucTp mamsaTH 2 BBECTH 3HaueHHs

ay, By, K cornacHo n. 4.5 HHCTPYKUMH (B, = 2).
Pesyabrar npescraBieH B BHIE ClEAYIOWEHR TAGMHII:

k ‘ 0 2 5

f(t) l 2 5 2,1716
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11.4.4. CUHTE3 ®YHKLUMM f(t) NO WHECTH TAPMOHUKAM

Onpenensiercst pyukuus f (t) npu 3agaHnu HyJeBoHl M NEPBBIX IIECTH
TapMOHHK (3, — ag; By — Bg). | aDMOHHKH 3aHOCATCH B PErHCTpHl NaMsi-
TH OJHH Pas, nocje yero Bhiuucjsercs sHadyeHue f (t) B npoussosbHOM YHC-
Je Toyek t.

Iporpamma I1.4.4/52

Aznpec Komanpa Kon Anpec KomaHpaa Kon
00 x—IIE 4E 15 KI-x0 TI0 Perucrpn
01 IM-x]1 6r 16 X 12 0; E onepaTHBHBIE
02 2 02 17 +«— 14 1 a
03 13 18 Fsin 1C 2 B
04 6 06 19  KIl-x0 ro 3 a,
05 x—>I1 0 40 20 X 12 4 B,
06 Il-x E 6E 21 + 10 5 a,
07 X 12 22 4 10 6 B3
08  IT-x0 60 23 II-x0 60 7 a,
09 7 07 24 6 06 8 B,
10 -+ 10 25 — 11 9 Bg
11 x-=II0 40 26 Fx= 5E A a3
12 F. 25 27 05 05 B B,
13 B¢ OE 28 14 C a,
14  Fcos 1r 29 C/n 50 A a
Hucrpykuus 11.4.4/52
CoAepxaHHe Ha6patb | Bunoauute komanam PesyabTat
YHCHIO
1. Tepexaouatess P/T Tocra-
BHTb B noJjioxxeHue P
2. 3aHeCTH 3HaueHHs TapMOHHK
ag—ag, by—Dbs B perucrph
namaTH ag—ag x—~I1(1,1,3,5,7,
,C)
B;—Bg x—I1(2,4,6,8,9,B)
3. 3anectn t u BuuHcauts f () t B/O C/n f(t)

4. ns puuncienus f (t) npu
ApyroM 3HaueHHH t—x n. 3

Bpewms BbluHCIEHHS — 1 MHH.

Ilpumep. Buuucautp f (1) mpH 3afanuu cleayomux 3HaueHHH rap-
MOHHK: @y = 8, = 8, = a3 = 3, = 35 = 8 = B; = By = By = By =
= By = Bg = I.

Pewenue. 3aHecTH 3naueHus a, B B COOTBETCTBYIOLUIHE PETHCTPHI MTaMS-
TH H BRINOJHUTH KoMauanl 1 B/O C/II.

B pesyabrare nonyyaem f (1) = 0,121.
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I.5. TMNEPBONIMYECKME
U OBPATHBLIE TMNEPBOJIMHECKME DYHKLIMM

1.5.1. TMNEPBONIMMECKHME ®YHKLIMMU

Pacuernsie dopmynnt [13]:

X __o—X X —x
shx=—=2—C ; chx=i;thx=5hx.
2 ch x
IMporpamma 11.5.1/21
Anpec , Komanaa l Kon ' ARpec l Kouaﬂnal Kon PGSYJleaT
00 Pe* 33 13 F2 22 sh x—B per. 3
01 4 06 14 + 96 ch x—B per. 4
02 Fl/x 45 15 P4 41 thx—s per. X, 5
03 P2 21 20 : 36
04 — 86 21 P5 51 Peructpnt
05 2 24 22 C/m 78 2 onepaTHBHBIM
10 : 36 3 sh x
11 P3 31 Hucrpykuus 4 chx
12 4 06 x B/O C/m 5 th x
Bpems Boluuciienuss — 4 c.

ITpu Bbluncnenun no nporpamme 11.5.1/54,52 Bbiukc/ieHHble 3HAYeHHS
¢yHKuM# shx, chx u thx nomemaiorcs nmporpammoil B perucTpsi, HoMepa
KOTOPBIX PAacIONIOXEHbI COOTBETCTBEHHO MOJA HAAMHCAMH sin, cos, tg. 3ro
ob/ieryaer yreHHe pe3yJbTaToB.

IMporpamma 11.5.1/54,52

Anpec , Komaupga I Kox | Anpec l-l(ouanna I Kogn Pesyabrar
00 Fe* 16 08 — 11 shx—s per. 7
01 B¢ OE 09 x->I17 47 ch x—B per. 8
02 B¢ OE 10 FBx 0  th x—s per. X, 9
03 Fl/x 23 11 : 13
04 -+ 10 12 x->I19 49 Perucrpn
05 2 02 13 c/m 50 7 shx
06 : 13 HHucTpykuus 8 «chx
07 x—I1 8 48 x B/O C/11 9 thx
Bpemsa Boiuncaennss — 6 c.
I pumepot.

1. x = 1. shx = 1,1752; chx = 1,5431; thx = 0,7616.
2. x = — 2. shx = — 3,6269; chx = 3,7622; thx = — 0,9640.

11.5.2. OBPATHBIE FTMNEPBOJIMYECKME ®YHKLMHU

Pacuetnsie ¢opmyant [13]:
arshx=In(x+}x*+1) 1
archx=In(x+1'x*—1) l
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arthx=1In l/l +x
1 —x

|x|< 1.

Ilo nporpammam BeuHcasiioTcs arshx, archx u arth (1/x).

[Mporpamma 11.5.2/21

Anrpec Komanga Kon Anpec Komanpa Kon
00 P6 61 23 4 06
01 Fx2 55 24 F6 62
02 1 14 25 + 96
03 + 96 30 Pln 13
04 Fy~ 65 31 P5 51
05 4 06 32 F6 62
10 F6 62 33 1 14
11 -+ 96 34 + 96
12 Pln 13 3 2 24
13 P4 41 40 —_ 86
14 F6 62 41 : 36
15 Fx2 55 42 Fv 65
20 1 14 43 Pin 13
21 _ 86 44 P6 61
22 Fv 65 45 C/II 78

Bpewmst Bhiuncienus — 10 c.

HHcTpyKuus

x B/O C/n1
Pesyaprar

arsh x—B per. 4

arch x—B per. 5

arth 1/x—B per. X,6
Perucrpun

4 arshx

5 archx
6 arthl/x

ITpu Bbluncnenun nmo nporpamme 11.5.2/54, 52 pna yno6erBa BhIBOAA
pesy/nbTaTOB BbIYHC/AEHHH 3HaueHUs ¢QyHKuHMi arshx, archx u arth (1/x)
HOMepa KOTOPBIX pacroJiQXKeHbl COOTBETCTBEH-
HO nop HagnucsaMu sin~!, cos™! u tg—!.

IoMeLalTCA B PETrnuCTpHI,

Mporpamma 11.5.2/54,52

Anpec Komanaa Kona Anpec KoMmauga Kox
00 B¢ OE 4+ 10
01 B4 OE 15 FIn 18
02 Fx2 22 16 x—>I15 45
03 1 01 17 F. 25
04 + 10 18 1 01
05 Fvy 21 19 =+ 10
06 -+ 10 20 -~ 14
07 Fln 18 21 1 01
08 x—I14 44 22 — 11
09 F. 25 23 : 13
10 Fx2 22 24 Fy 21
11 1 01 25 Fln 18
12 — 11 26 x—TI16 46
13 Fy 21 27 C/nl 50

Bpems Bbiumcaenus — 12 c.
Ilpumep. x = 3. arsh (3) = 1,818; arch (3)

= 0,347.

Hucrpykuns

x B/O C/m
Pesyabrar
arsh x—B per. 4
arch x—B per. 5
arth 1/x—B per. X,6
Peructpni
4 arsh x

5arch x
6 arth 1/x

= 1,763; arth (1/3)=



FTnasa Il
YUCNEHHBLIE METO[LbI

liL.1. MHTEPIONAUMA

L.1.1. MHTEPNONALUMA ®YHKLMEA OAHOMW NEPEMEHHOM

Hurepnonupylomas ¢yHkuus { (x) annpokcHMHpPyeT HCTUHHYIO YHK-
o y = y (X), copnagas cHefi Bny3nax f (x)) =y (xy),i=1,2,...,n.
[TpuBenenst nporpamMmsl BhiuHcIeHHs ¢yHkuuu f (X) B npousBoabHOI
TOYKe X NPH PaBHOMEPHOM Iuare BHIODAHHBLIX Y3/10B Xy (Xq — Xy =

= Ax = const, i = 2,3, ..., n) u BeiGope B KauecTBe HHTEPNOJIHPYIO-
meil GyHKUMH nonuHoMa (n — 1)-# cTeneHu
f(x)= 2 aixi—!, 2<n<C8.

i=1

3HaueHHe X MOXKET BBLIXOAMTb 3a MNpelenbl HHTepBala X; — Xp, NpH

3TOM MO/TyYaeM 3KCTPANoAuUio QYHKIHH Y (X).
Jlna Boluucenus f (X) ucrnosb3yercs HHTepNOJALHOHHAsA (opmyJa

Jlarpanxa [14]:

n n X—x n n ]+]
' L _ Ny
f(x)=2 Yi n Xj —X _H n
i=1  j=1 i =1 ,=
Jo~i j=i
rae
. X—X;
P= Ax

Hasa souucaeduss f (x) mo nmporpammam III.1.1..../21 3HauyeHus y,
TIOMEILAOTCS BPYYHYIO B PErHCTpbl MaMsATH, HMetouite Homep i + 1 (y,—

B per. 2, y, — B per. 3 M T. .).
[To nporpammawm I11.1.1. .../54, 52 3HayeHHs y, IOMeLLAIOTCA B PETHCT-

PHL IaMSITH C COBNAJaIOUMMH HoMepaMH (y; — B per. 1, y, — B per. 2 H

T. 1.).
ITocne BBOJA MOCJIENHETO 3HAYEHHS Y, B ouepelHbie 110 HOMEpPAaM perH-

CTPHI NIaMSITH BBOASITCA COOTBETCTBEHHO X; H AX.
BoiyrcnenHe kaxkaoro 3HaueHuss f (X) npoH3BoAMTCA KOMaHAAaMH

x B/O C/II.
lL1.1.1. IMHEMHAS MHTEPNONAUMS
f(x) =y + (ya— ¥1) P-
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IMporpamma I11.1.1.1/21

Anpec Komangna Kon Axpec Komanga Kox HHCprKumI
00 4 06 13 P/—/ 53
01 F4 42 14 X 26 yi—~P2, y,—»P3,
02 — 86 15 l‘i 06 x;—>P4, Ax—P5
03 P, 43 20 5 52 x B/O C/IT x B/OC/IN...
04 F3 32 21 : 36
05 4 06 22 4 06 Perucrpu
10 F2 22 23 F2 22 2 Y1
11 —_ 86 24 4+ 96 3 Yo
12 4 06 25 C/It 78 4 Xy
5 Ax
Iporpamma 111.1.1.1/54,52
Appec Komanna Kon Anpec KoManaa Kox HHCTpYKIlHﬂ
00 II-x3 63 06 IT->x4 64 yy x=>I11, y, x—>T12
01 — 11 07 : 13 Xy x—»I'I3 Ax x—I14
02 II—-x2 62 08 II->xl1 61 x B/O C/Ilx B/O C/I...
03 IT->xl 61 09 + 10 Peructpn
04 — 11 10 c/n 50 1 A1
05 X 12 2 vy,
3 Xy
4 Ax

Bpems Boiunciaenus — 2 — 3 c.

ITpumep. 3Has KoopauHATHl ABYX TOY4eK X, = 1, y; =5, X, =3,
Y, = 9 (Ax = 2) Hekoropoii (YHKUHH Y (X), HalTH NPHOJHKEHHO ee
3HayeHHe B TOYKe X = 2,

Ortger: f (2, 5) = 8.
111.1.1.2. KBAAPATUMHAS UHTEPMONALUMNA
—1
f0=L=1p-Yat(P—2) vil—p (P—2) V=
IMporpamma I11.1.1.2/21

Anpec Komanga Koxa Anpec Komaupga Koa Anapec Komanna | Kox
00 I-I 06 31 P/—/ 53 62 P/—/ 53
0l 5 52 32 96 63 «— 16
02 — 86 33 4 06 64 — 86
03 l-t 06 34 P/—/ 53 65 C/II 78
04 6 62 35 P7 71
05 : 36 40 X 26 HHcTpyKuns
10 4 06 4 = 86
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ITpodoascenue

Anpec | KomaHzaa l Kox Anpec |[Komanna Kon
11 P, 43 42 /—/ 56 y,—~P2 y,~P3
12 F4 42 43 2 24 yg—P4
13 X 26 44 : 36 x;—P5 Ax—P6
14 P, 43 45 P, 43 xB/OC/IlxB/O C/IL..
15 <+— 16 50 F7 72 Peructpu
20 2 24 51 4 06 2 Y1
21 — 86 52 F8 82 3 Yo
22 P8 81 53 X 26 4 Ys
23 4 06 54 4 06 5 Xy
24 F2 22 55 F3 32 6 Ax
25 X 26 60 X 26 7
30 4 06 61 4 06 8 omepaTHBHBIH

Mporpamma I11.1.1.2/54,52

Anpec Komauna Kon Anpec KomaHnpta Kox MHCprKIlHﬂ
00 II-»>x4 64 14 I1->x6 66 y; x—=I11 y, x—>I12
01 — 11 15 1 01 ys x—>T13 x,x—I14
02 II->x5 65 16 — 11 Ax x—TI5
03 : 13 17 X 12 xB/OC/ITx B/O C/IN...
04 x—II6 46 18 2 02 Perucrpnt
05 IT-x3 63 19 : 13
06 X 12 20 I1->x6 66 1 Y1
07 II->x6 66 21 M—-x7 67 2 Ya
08 2 02 22 X 12 3 Y3
09 — 11 23 II->x2 62 4 Xy
10 x-II7 47 24 X 12 5 Ax
11 MN—xi 61 25 — 11 6 P
12 X 12 26 C/n 50 7 p—2
13 4 10

Bpems Beiuncnenns — 6 — 8 c.

Ilpumep. 3Hast Tpu ToukdH y, =1, y, =10, y, =37, x;, =1,
Ax = 3 HekoTopo# (GYHKUMH Yy (X), HaATH TPUGIHIKEHHO ee 3Ha4YeHHS B
Toyke X = 5,5.

Oreer: { (5,5) = 21,25.

111.1.1.3. KYBUHECKAS UHTEPNONAUMA

f(x) =“’;')6(ﬂ [Pys—(P—3) y4l +p—“’2;3) (p—2) Yy —

—(p—1) yil
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IMporpamma 111.1.1.3/21

Anpec KomManAa Kon Anpec Komanaa Koa Anpec Komanaa | Kog
00 4 06 41 P, 43 82 P/—/ 53
01 F6 62 42 F8 82 83 X 26
02 — 86 43 3 34 84 <« 16
03 I-I 06 4 — 86 85 X 26
04 7 72 45 4 06 90 -+ 96
05 : 36 50 P/—/ 53 91 4 06
10 P8 81 51 X 26 92 P/—/ 53
11 1 14 52 P, 43 93 — 86
12 — 86 53 F2 22 94 C/Il 78
13 4 06 54 X 26
14 F4 42 55 P, 43 Hucrpykuus
15 X 26 60 F8 82
20 P, 43 61 4 06 y;—P2 y,»P3 y;—~P4
21 F3 32 62 F5 52 y—P5 x,—+P6 Ax—P7
22 - 16 63 X 26 xB/OC/IT x B/O C/I...
23 X 26 64 4 06
24 — 86 65 P/—/ 53 Perucrpu
25 4 06 70 — 86
30 P/—/ 53 71 6 64 2 Y1
31 4+ 96 72 36 3 Y2
32 l-t 06 73 P, 43 4 Vs
33 8 82 74 F8 82 5 Va
34 X 26 7% 2 24 6 Xy
3B 2 24 80 — 86 7 Ax
40 36 81 4 06 8 P

IMporpamMma I11.1.1.3/54,52

Axnpec KomaHAa Kon Axapec KomanAaa Kon Anpec Komanpa | Kox
00 II-»x5 65 19 X 12 38 + 10
01 — 11 20 II->x3 63 39 (C/I 50
02 II->x6 66 21 —_ 11
03 : 13 22 X 12 Hucrpykuus
04 x-I17 47 23  I1--x7 67 yy x—>TI11 y, x—>T12
05 Fx2 22 24 I1->x4 64 y3 x—TI13 y, x—>T14
06 IT->x7 67 25 X 12 X, x—>I15 Ax x—TI6
07 3 03 26 I1-x7 67 xB/OC/ITx B/O C/II...
08 X 12 27 3 03
09 — 11 28 — 11 Peructpsl
1U x—T18 48 29 II-x1 61
1i 2 02 30 X 12 1 Y1
12 : 13 31 — 11 2 Ya
13 IT-x7 67 32 II-x8 68 3 Y3
14 2 02 33 2 02 4 Ya
15 — 11 34 4+ 10 5 X,

16 II->x2 62 35 X 12 6 Ax
17 IT-x3 63 36 6 06 7 P
18 — 11 37 : 13 8 onepaTHBHBIMH
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Bpemst Boiuncnenns — 12 c.

Tlpumep. y, =2, y,=4, ¥3=8, y =13, x,=1,

x = 3,5.
Peenne. f (3,5) = 4,852.

111.1.1.4. MHTEPNONALUMNS NONMHOMOM

YETBEPTOWM CTEMEHU

Ax = 2,

()= 22 (L P2 10 —4) 1+ pysl—p (0= 10—y +

+(p—1)y)4 2=l 08

MMporpamma 111.1.1.4/54,52

4

2

Anpec Komanpga Koxa ARpec Komanga Kon Anpec Komauna | Kox
00 IT->x6 66 22 4 04 44 [1->x8 68
o — 11 23 : 13 45 II-»x3 63
02 II->x7 67 24 I1-x9 69 46 X 12
03 : 13 25 1 0l 47 TI-xA 6—
04 x—TI9 49 26 — 11 48 X 12
05 IT->x5 65 27 IT->x4 64 49 4 04
06 X 12 28 X 12 50 : 13
07 I1-x9 69 29  IT-+x9 69 51 4+ 10
08 4 04 30 3 03 52 C/In 50
09 — A1 31 — 11
10 x-II8 48 32 II-»x2 62 Hucrpyxkuns
11 IT->xl 61 3 X 12
12 X 12 34 4 10 ¥1—Ys x—T1(1-5),

13 + 10 35 II-x8 68  x,x—>II6 Ax x—I17

14 INI->x9 69 36 X 12 xB/OC/ITxB/O C/II...
15 TIl—>x8 68 37 — 11

16 X 12 38  II-»-x9 69 Perucrpu

17 x—>TI8 48 39 2 02

18 3 03 40 — 11 1-5 y;—V¥s

19 4+ 10 41 X 12 Xy

20 x—IIA 4— 42 6 06 7 Ax

21 X 12 43 : 13 8—A oneparHBHble
Bpems BuhiuHcienus — 18 c.

Tlpumep. y, = 1, y,

=4, x = 8.
Pemenue. f (8) = 5,07.

=3, Ys=1, Ya = 9, Ys
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f(x)=T'.17{ (r—=2) (p—=3) [

111.1.1.5. MHTEPNONALMSA NOJIMHOMOM NATON CTEMEHMU

2

5

C=D®=H oy, —(p—5)yy +

+p(p—5)((p—4)yz—(p—l)ys)]+p(p—l)(p—4) (p—5) X

><[(p—2)y.—(p—3)yal}.

IIporpamma 111.1.1.5/54,52

Axapec Komanpga Kon Anpec Komanna Kon Anpec Komanpga | Kog
00 II=x7 67 26 IT-x[ 6T 52 4 10
01 — 11 27  II->x2 62 53 TII->xC 6C
02 I1-x8 68 28 X 12 54 4 04
03 13 29 II--xB 6L 55 — 11
04 x-TII9 49 30 IT->x5 65 56 X 12
05 II->x6 66 31 X 12 57 II-xC 6C
06 X 12 32 — 11 58 X 12
07 II-x9 69 33 II-xC 6C 59 4 10
08 5 05 34 4 04 60 1 0l
09 — 11 3% - 11 61 2 02
10 IT-xl 61 36 X 12 62 : 13
11 X 12 37 4+ 10 63 C/II 50
12 — 11 38 II-xC 6C
13 IT-x9 69 39 2 02 Uncrpykuus
14 1 0l 40 +H 10
15 — 11 4] X 12 yY1—Ye Xx—I1 (1—6)

16 x—IIB 4L 42 2 02 xy x—=I17 Ax x—II8

17 II->x9 69 43 : 13 x B/O C/IT x B/O C/IN...

18 4 04 44  T1-x9 69

19 — 11 45 2 02 Peructpu

20 x—I110 4T 46 — 11

21 X 12 47 II-x4 64 1—6  y;—Vys

22 x—IIC 4C 48 IT-x3 63 7 Xy

23 X 12 49 — 11 8 Ax

24 5 05 50 X 12 9 p

25 : 13 51 TII->x3 63 A—]1 onepaTHBHbIE
Bpewms BoiuHcaenHs — 21 c.
Ipunmep.

Y1=2, Y¥2=3, y3=05, yYo=T7,y5 =12, y,=20,
X, =3, Ax =2, x = 10.
Pewrenne. f (10) = 8,973.
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11.1.1.6. MHTEPNONALUNA NONMHOMOM LLUECTOW CTEMEHK

—92)(p— — —1) (p—
£(x) = {(p )(9203)(19 4) [(P )6(p 5) ((p—6) Y1+ pys) —

—p(P—6)((P—5)y.+(p—1) ya)] +p(p—1(P—5) (p—6)X

—3 —2)(p—4
X [ (b= ya+ 0 —2) y) — 2=y, L.

IMporpamma I11.1.1.6/54,52

AnRpec \ Komaupa Koa Anpec KomaHaa Kona Anpec Komanga | Kopg
00 II->x8 68 31 IT-+x2 62 62 II-xA 6—
01 — 11 32 X 12 63 8 08
02 II-x9 69 33 + 10 64 + 10
03 : 13 34 TI-xA 6— 65 II->x4 64
04 x—IIB 4L 35 X 12 66 X 12
05 II-xI! 61 36 — 11 67 6 06
06 II-x7 67 37 TII—-xA 6— 68 : 13
07 + 10 38 8 08 69 — 11
08 X 12 39 4 10 70 IT-xA 6—
09 6 06 40 X 12 71 X 12
10 : 13 41 2 02 72 II-xC 6C
11 M—x1 61 42 0 00 73 X 12
12 — 11 43 : 13 74  + 16
13 II»xB 6L 44 [I-xB 6L 75 6 06
14 TII-xB 6L 45 3 03 76 : 13
15 6 06 46 — 11 77 C/lT 50
16 — 11 47 X 12
17 X 12 48 FBx 0 HHcTpyKuHs
18 x—IIA 4— 49 x—IIB 4L
19 5§ 05 50 I1->x3 63 y1—yz x—>I1 (1-7)
20 + 10 51 IT—-x5 65 x, x—[18 Ax x—II9
21 x—TIC 4C 52 4+ 10 X B/O C/IT x B/O C/I...
22 X 12 53 X 12
23 II-xB 6L 54 I1—-x3 63 Perucrpu
24 1 01 55 — 11
25— 11 56  IT—>x5 65 1—-7  y;—yq
26 I1->x6 66 57 4+ 10 8 X
27 X 12 58 II-xB 6L 9 Ax
28 TI1-xB 6L 59 X 12 A—C onepaTHBHbHIE
29 5 05 60 8 08
30 — 11 61 13

Bpemsi Boiuncaenus — 27 c.

Mpumep. y, =7,¥, =4, y3=2,¥4=3,¥s =5, ¥s =8, ¥: =9,
X, =05, Ax =5,x =22.

Pewenne. f (22) = 3,722.
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1.1.1.7. MHTEPNONALUNA NOSIMHOMOM CEALMOW CTENEHM

f(x)=2=1 (p_:,f):!p_s) (=5 {p P—71(p—4) ys—(p—3) y5]—

(=3 (r—9 _ _ p(p—3)(p—4 (P—T7)
—p =71 pysl}+ T X

(P—2)(p—3)
X {—3

[(p—6)y.—(p— 1)y, —

—(p—1)(p—6)[(P—5) Ys—(p—2) y.,l}.

ITporpamma 111.1.1.7/54,52

Aapec KoManpa Kop Anpec Komauna Koxa Appec Komanga | Koa
00 II-x9 69 37 — 11 74 4 04
01 — 11 38 X 12 75+ 10
02 [I-xA 6— 39 4 10 76 X 12
03 13 40 TIl->xI 6I 77 3 03
04 x—IIC 4C 41 X 12 78 : 13
05 II->x8 68 42  Tl-x] 6r 79 -+ 10
06 IT—-xl 61 43 4 04 80 IT->x[1 6I
07 — 11 4 + 10 81 Fx? 22
08 X 12 45 X 12 82 3 03
09 7 07 46 3 03 83 6 06
10 : 13 47 : 13 84 — 11
11 IT->xl 61 48 x—IIB 4L 85 X 12
12 + 10 49  IT-+xC 6C 86 5 05
13 5 05 50 2 02 87 : 13
14 : 13 51 — 11 88 II-xB 6L
15 II->xC 6C 52  IT->x6 66 89 + 10
16 1 01 53 X 12 90 4 04
17 — 11 54 TII->xC 6C 91 8 08
18 II-xC 6C 55 5 05 92 : 13
19 6 06 56 — 11 93 C/n 50
20 — 11 57 II->x3 63
21 X 12 58 X 12 Hucrpykuus
22  x—II1 4T 59 — 11
23 6 06 60 ITI->x[ 6I y1—Yys X—=>II (1--8)

24 4 10 61 X 12 x; Xx—=I19 Ax x—IIA
25 X 12 62 II-»xC 6C x B/O C/ITxB/O C/I...
26 II-xC 6C 63 6 06

27 4 04 64 — 11 Peructpu

28 — 11 65 IT->x2 62

29 [I->x4 64 66 X 12 1—8 y;—Vs

30 II->x5 65 67 IT-xC 6C 9 X;

31 — 11 68 1 01 A Ax

32 X 12 69 — 11 B, I oneparuBHhe
33 x5 65 70 II->x7 67 C P

34 — 11 71 X 12

35 II-xI 6 72 — 11

36 6 06 73 N-»-x[ 6r




Bpems Boiamcnenns — 32 c.

{lpumep. y, = —2, y; =1, y3=5, y. =6, ys =6, ys =4,
V. =2, ¥, =3,%x=2 Ax =4, x = 12.

Pemenue. f (12) = 5,656.

111.1.1.8. MHTEPMONAUMA NONMHOMOM CTEMNEHU m

[TpuBopuTCS yHHBepcanbHas mporpamma nisi BbludciaeHus f (X) npu
HHTEPNOJNALUH NMOJHHOMOM cTeneHH m =n — 1 < 7.

IIpu ucnonbsoBannu MK-52 3amena B agpecax 04 u 24 cooTBETCTBEHHO
komana X — 11 Ha x — I[1IE uI1— x I HaIl — xE no3Boasier yBeauuuTs
KOJIHYeCTBO Y3JI0B 0 9 H, TakHM o6pasuM, NPOM3BOIHTH HHTEPMOJALHIO
NOJHHOMOM JI0 BOCBMOH CTeleHH, noMellasi 3HayeHHe Y, B PErHCTp maMms-
tH I11. Peructp E ucnonbsyercs aisi XpaHeHHs 3HaUeHHsI P, a OCTaJIbHbIE
PEerucTphl ocraiorcs 6e3 H3MeHEHHIH.

Iporpamma I11.1.1.8/54,52

Anpec Komanpa Koxa Axpec KomaHpa Kon Anpec Komanpaa | Kox
00 II->x2 62 21 Fx+0 57 42  Fx=0 5E
01 — 11 22 31 31 43 09 09
02 II-x3 63 23 : 13 4 + 10
03 : 13 24  II-x1 6r 45 C/Il 50
04 x-I10 4T 25 II-»>x0 60
05 0 00 26 + 10 Hucrpykuus
06 B¢ 0E 27  II-xl 61 n x—IIl x; x—>I12
07 4 04 28 — 11 Ax x—TI13
08 x—II4 44 29 X 12 y,—ys x—>I1(5—C)

09 F. 25 30 0 00 xB/OC/ITxB/OC/II...
10 1 01 31 4+ 10

11 IT-x1 61 32 FLO 5T Peructpnt

12 x—I10 40 33 14 14

13 F. 25 34 KIl-»>x4 I'4 0—4 oneparuBHHIE
14 I1->x4 64 35 X 12 1 n

15  II»x0 60 36 + 10 2 Xy

16 10 37 II->x4 64 3 Ax

17 4 04 38 II-xl 61 5—C Y1—VYs
18 — 11 39 — 11 A p

19 TII->xl 61 40 4 04

20 — 11 41 — 11

.
Bpems BhuHMcnenus cocraBaser T ~~ (1—_5—) MHH.

B kayecrBe nmpHMepoB cJefyeT HCNO/Nb30BaTh MPHMEPHI, fOMEILEHHbIE
B pasgenax III.1.1.1 — II1.1.1.7.
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111.1.2. MHTEPNIONALMSA NNOCKOCTLIO

JINsi MHTepRONALHH B IIPOCTPAHCTBE HCHONb3YETC HHTEPIONALHUS ABY-
MepHO# QYHKIHH Z (X, Y) IIOCKOCTBIO MO (opmy.ie

f=1f(x, yy=A+4 Bx +Cy

NpH 33a1aHUH 3HaUYeHHH UCTHHHON QYHKIMKH Z = Z (X, Y) B TpeX [POH3BOJb-
HBIX y3nax: Z; = 2 (X3, V1), Zo = Z (X3, Va), Z3 = Z (X3, ¥3)-
s BoluHcIenus f ucnosb3yercs cootHomerue [13]

z,—f z,—f z,—f
Vi—Y Y:—y ys—y =0
X—X Xg—X X3—X

Hcxonnble 3HaueHHS Xy, Xo, X3, V1, Vas Y3 Z1, Z3, Z3 BPYYHYIO BBOASATCS
B PETHCTPHI NAMSATH COTVIAaCHO NMpPHBeeHHOH TabanLe

Z, Z, Z5 || |7 89
Y1 Y2 Ys|[=||4 5 6]
X; X X4 123

[Tporpamma 111.1.2/54,52

Anpec Komanna Kon Anpec Komauaa Koxa Anpec Komanfta | Kox
00 6 06 21 X 12 42 BIT 51
01 x—>I1 0 40 22 II->x 6 66 43 27 27
02 Il-»x 6 66 23 IlI->x 4 64 44 . — 11
03 II->x 4 64 24 TIIT 53 45 II->x 8 68
04 TIII 53 25 51 51 46 Il->x 7 67
05 44 44 26 x—IIC 4C 47 — 11
06 x—>ITA 4— 27 c/n 50 48 X 12
07 KIl-»x 0 ro 28 Il-x 4 64 49 II-x 9 69
08 II-x 3 63 29 — 11 50 [M->x 7 67
09 II-x 1 61 30 INI-xB 6L 51 — 11
10 I 53 31 X 12 52 KII-x0 IO
11 44 44 32 14 53 KIl-x 0 TI0
12 x—II B 4L 33 II-»x 1 61 54 — 11
13 3 03 34  — 11 55 X 12
14 x=I10 40 3% II-x A 6— 56 — 11
15 TII-x 3 63 36 X 12 57 B/O 52
16 Il-»x 1 61 37 — 11
17 — 11 38 II-x C 6C Perucrpst
18 TII-x 5 65 39 : 13
19 II-x 4 64 40 II-x7 67 0, A—C oneparusHsie
2 — 11 41+ 10 129  y—v,
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Huctpykunsa I11.1.2/54,52

Ha6pate BbinosHUTH PesyabTat

Copaepixkanue
YHCJIO KOMaHJAbI

1. 3aHecTH X1— X3, Y1—Vs,
Z)—Z3 B PETHCTPH NaMATH
1—9 x;—x3  x—>I1(1-3)
yi—Ys  x—=>I1(4—6)
Z,—2Z3 x—I1 (7—9)
2. BuimoJHHTBL npeaBapHTeNbHOE
BbIYHCJIEHHE B/O Cc/n

3. 3aHecTH 3HaueHHA X H' Y H

B
BHIUHCIHTD | (X, ¥) C/irT f(x, ¥)

< >

4. Ins HHTepnOJALHH B LpYyro#
TOYKe —K m. 3

BpeMsi BhINOJIHEHHS MpeJBAPHTENBHOTO BhUHCAeHHss — 15 ¢, BHIYHCTIE-
Hua f (x, y) —5 c.

Ipumep.
Hcxopnble 3HaueHus 3apaorcs TabaIaYHO

Z, Zy Z4 123
Y1 Y2 ¥s||=|[3 4 6]
X; Xp X5 212

Boiyucnurs f (x, y,) npp x = 1,5; y = 2,5.
Pewenmne. f (1,5; 2,5) = 0,8333.

.2 HAXOXOEHME DKCTPEMYMA ®YHKLIMU

[To npuBeleHHHIM NporpaMMam oOmpejensieTcsl JOKANbHBIA MHHHMYM
3agaunHodl ¢yukuuu f (x) wnu f (x, y). Jna onpemeleHHsi MakcUMyMa
¢yukunn f caenyer npeo6pasoBath ee K BuRy f;, = —f unu f;, = -1 u
HcKaTb MHHHMYM ¢yHKuuu f.

111.2.1. ®YHKLUMS OAAHON NEPEMEHHOW

IToanporpamMa BhuHC/IeHHs ¢vHKIHY f (X) pacnonaraercsi B Ayeiikax
MamMATH HeMoCPeICTBEHHO 33 OCHOBHOM NMPOrpaMMoil U 3aKaHUYHMBaeTcsl KO-
Mmanaoit B/O. Ina Brouncnenns f (x) aprymenr x 6eperca u3 perucrpa X,
TYZa XKe NoMellaeTcs BhIYHCJIeHHOoe 3Hauenue f (x).

[Tepen BblYHC/IEHHEM HayalbHOE 3HAUEHHe LIara H3MeHeHHsA X (AX)
foMelnaercsi B peructp namsti 4, a X — B peructp X.
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IMporpamma I11.2.1/21

Anpec Komaupga Koxa Anpec Kowmanna Kopg
00 P3 31 22 P3 31
01 5 54 23 I 68
02 PeX 33 24 F, 45
03 Pe* 33 25 II 06
04 P2 21 30 2 22
05 F4 42 31 -~ 16
10 4 44 32 P2 21
11 : 36 33 —_ 86
12 [/—/ 56 34 Px>0 49
13 P4 4] 35 4 06
14 F3 32 40 Px=0 59
15 4 06 4] Fe— 15
20 F4 42 42 F3 32
21 — 86 43 c/n 78

IMporpamma I11.2.1/54,52

Agnpec Komanna Kox Anpec Komanpaa Koa
00 x—I13 43 13 I 53
01 9 09 14 25 25
02 F10%* 15 15 [1-x2 62
03 x—I12 42 16 -~ 14
04 I1->x4 64 17 x—I12 42
05 /—/ OL 18 — 11
06 4 04 19 F x>0 59
07 : 13 20 04 04
08 x—»>II4 44 21 Fx=0 5E
09 IT-x3 63 22 09 09

10 [—>x4 64 23 IT—-x3 63
11 — 11 24 c/n 50
12 x—I13 43

HucTpyKuns

Ax—P4
x B/O C/11
PeayabraT

Xo—B per. X, 3
f (xo)—B per. 2

Peructpu
2 ()
3

Xo
4 Ax

Huctpykuna

Ax x—IT4
x B/O C/II

PeayJabraT

xo—B per. X, 3
f (xo)—B per. 2

Peructpn
2 f (xq)
3

Xo
4 Ax

ITpumep. Haittn munuMym ¢ysHkuuu f (X) = e — X npH Hayanb-
HBIX 3HayYeHdasiXx X = — 1, Ax = 0,3.

[Toanporpamma BuiuHcsenus ¢pyuxkuuy f (X) uMeer BUA:

a) ana nporpammet 111.2.1/21 4 Pex «~ — B/O

6) aas nporpammut 111.2.1/54, 52 Fex F Bx — B/O

OrBer: Xg = =+ (1 —2) - 104, { (X,) = 1; TouHble 3HaueHHs COOT-

BeTcTBeHHO O 1 1.

Bpemsi Boluuc/eHHs1 mpuMepa cocrtasisier 3 — 3,5 MHH.
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111.2.2. ®YHKUMUA ABYX NEPEMEHHbIX

Onpenensierci MUHUMYM QYHKIHH ABYX nepeMeHHbix f (X, y).

IMoanporpamMa BeyucaeHus f (X, y) pacnosaraercsi B syefikax maMsaTH
HeMnocpeJCTBEeHHO 33 OCHOBHOH NPOrpaMMOH M 3aKaHYHBAETCA KOMAaHJIO#H
B/O. ApryMeHTHl X M y Ans BbluHcaeHHs f (X, y) 6epyTcsi M3 PerHcTpoB
1 4 2 cooTBeTCTBEHHO; BBIYHCJIEHHOe 3HaueHHe f (X, y) momeuiaercst B pe-
rucrp X.

H1.2.2.1. METOA4 NOKOOPAUHATHOIO CMNYCKA

[Tporpamma paGoTaer ¢ pa3HOil TOYHOCTBHIO B 3aBHCHMOCTH OT MOJIOXKe-
HHusA nepekmoyareass P/I': ' — c rpy6o#t TouHocThio, P — ¢ Gosbineit Tou-
HOCTBIO.

Mporpamma 111.2.2.1/54,52

Appec | Komauga KoA Appec | Komauga Kox HHcrpykuus
00 9 09 22 Frn 20

01 F 10* 15 23 |-/ oL x x—TII1

02 x-IIn 4T 24 : 13 y x—I12

03 I 53 25 x—IIl4 44 Ax x—I13

04 36 36 26 IT-x3 63 Ay x—T14

05 F x>0 59 27 FBx 0 B/O C/I1

06 13 13 28 : 13

07  IT-»x3 63 29 x—II3 43 Peayabrat
08 II-xl 61 30 Fcos 1T

09 -+ 10 31 Fcos—1 1—  f(xq, yo)—B per. X, I
10 x—ITI 41 32 Fx= 5E Xo—B per. 1
11 BII 51 33 07 07 Yyo—B per. 2
12 03 03 34  I->xI 6r

13 TIT->x4 64 3B C/Il 50 Perucrpn
14 I1-x2 62 36 I 53

15 10 37 43 43 1 x

16 x—>TI2 42 38 I—>x]i 6 2y

17 I 53 39 <o 14 3 Axp

18 36 36 40 x—T110 4T 4 Ay,

19  Fx<0 5C 41 — 11 I f(Xo, Yo)
20 13 13 42 B/O 52

21 I[T--x4 64

Mpumep. Hairn mumumyMm ¢ynxmun  (x,y) = (x — 2)? + (xy—1)?
NpH HauaJbHLIX 3HaueHHsix X = 1, y = 1, Ax = 0,3, Ay = 0,3. (Tou-
Hble 3HaYeHus1 X, = 2, 'y, = 0,5, f (X4, Yo) = 0.)

IMognporpamma BelukcienHus f (X, y) umeer sux I—~x1 2 —F x*
M—>x1 MN—>x 2x1 —Fx2+ B/O
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OrTBeT:

a) nepekJouateas P/ B nosoxkenuu I,

Xo=1,7136, y,= 0,8529, f (X,, Yo)=0,2951.

Bpemsi BhuHCNeHusi npuMepa — 7 MHH.
6) nepekmouareqap P/I" B nosnoxenuun P.

Xo=1,9812, yo=0,5234, 1(X,, yo)=1,72-10-2.

Bpewms Buiunciienuss npumepa — 1 4 10 MuH.

111.2.2.2. METOA MNOCNEAOBATEJIbHOIO MPUBIMKEHNA

s Haxoxnuenus MHHHMyMa QyHKuHMH f (X, y) Hcnoab3yercsi MeToA

KBaSHCle‘{aﬂHOFO NoHuCKa.

Hlar nameneHusi no x U y oauHakoB Ax = Ay = A, HavajbHoe 3Ha-
yeHue A ~ 0,05 ycraHaBIHBaeTcsl TNPOrpPaMMHO.

ITporpamma 111.2.2.2/54,52

Anpec Komadfa Kopa Anpec Komanpa Kox Anpec Komauga | Kox
00 9 09 24 53 53 48 X 12
01 x—II4 44 25 x—TIC 4C 49  TI-»xl 61
02 Fl10* 15 26 IM-x] 6r 50 -+ 10
03 x—TIC 4C 27 — 11 51 x—IIl 41
04 Flin 18 28 Fx>0 59 52 B/O 52
05 Fl/x 23 29 07 07
06 x—II3 43 30 I1—-x3 63 HHcTpykuusa
07 I-xC 6C 31 /—/ oL P/T—s P
08 x—I10 4T 32 I 53 x x—I11
09 Fn 20 33 38 38 y x—>T12
10 Fln 18 34 KIl->x4 r4 B/O C/IT
11 IT->x3 63 3% 2 02
12 X 12 36 BII 51 Peayubrar
13 x—II3 43 37 10 10 f (xo, Yo)—B per. X, 1
14 Fcos 1T 38 B#% OE Xo—B per. 1
15 Fecos—1 1— 39 II->x4 64 Yo—B per. 2
16 Fx= 5E 40 Fcos IT
17 20 20 41 X 12 PeracTpu
18 I-x1 6r 42 JI-x2 62
19 C/n 50 43 10 1 Xo
20 I1->x3 63 44  x—>II2 42 2 Yo
21 n 53 45 <« 14 3 A
22 38 38 46 II-»x4 64 4, C onepaTHBHHE
23 I 53 47  Fsin 1C o f(xe, Yo)

Ilpumep. Halitn munumyMm ¢ynkuun f (x, y) = (x —2)> + (xy —
— 1)® npu HayanbHBIX 3HayeHHsX X = 1,y = 1.
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INoanporpamMma BbluHCIeHus T (x, y) umeer Bujg [1—x12 —F x2
IT—>x1IT->x2x1—F x%+ B/0.

Otser: X, = 1,99993, y, = 0,50013, f (X, Vo) = 5-10-%.
Bpemsi BhiuMclneHHsi npumepa — 45 MHH.

Il.3. MHTETPUPOBAHME

111.3.1. MHTETPMPOBAHME DYHKLIMUM,
3AAAHHOA AHANUTHUYECKMU

111.3.1.1. MO ®OPMYIE MNPAMOYIOJIbHUKOB

[Tpu6amxeHHOe 3HaueHHe WHTErpana
b
F= jf(x) dx

BbIUHCsIETCS 10 popmyJe [17]
~ n A

F=A Vi (a——— iA )
&t

rae A = (b —a)/n, ¢ QUKCHPOBaHHBIM YHCJIOM LIaroB n.

IlognporpamMMa BbLIYHCJIEHHS 3HaYeHHS TMOJBIHTErPAJbHON (DYHKIHH
f (x) pacnonaraercsi HemocpeCTBEHHO 32 OCHOBHOM NPOrpaMMoi. APryMeHT
X u orBet f (X) pasmematorcsi B peructpe X.

Iporpamma I11.3.1.1/21

Axnpec Komasaa Kox Anpec KomaHpga Kox Anpec Komanaa Koa
00 P5 51 22 F5 52 4 F 2 22
o1 — 86 23 4 06 45 X 26
02 0 04 24 F 2 22 50 C/II 78
03 P2 21 25 4+ 96
04 F 4 42 30 P2 21 Hucrpyxuns
05 : 36 31 F4 42
10 P3 31 32 1 14 n—P 4
1 2 24 33 — 86 b 4 a B/O C/lT
12 36 34 P4 41
13 3 06 3% 4 06 Pernctpst
14 F5 52 40 F 3 32
15 4+ 96 4] - 16 23
20 P5 51 42 P x=0 59 3 A
21 I 68 43 F «— 15 4; 5 onepaTHBHHE
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IMporpamma I11.3.1.1/54,52

Anpec Kowmanpga Kox Axpec Komanpa | Kon Anpec | Komanjaa Kox
00 x—>IIB 4L 12 Cx or 24 Tl-»x [ 6r
0l «— 14 13 x-IIC 4C 25 X 12
02 — 11 14 Il-x B 6L 26 C/IT 50
03 < 14 15 II-x [ 6r Hucrpykuus
04 x—»>I1O 40 16 — 11 nBtf aBt bB/OC/I
05 : 13 17 x—>II B 4L
06 x—I1 1 4ar 18 I 53 Perucrpn
07 2 02 19 27 27
08 : 13 20 II-x C 6C 0 CYETUHK
09 II-x B 6L 21 + 10 B Xy
10 + 10 22 FLO s5r C F/A
11 x—>IIB 4L 23 13 13 A

Bpemsa Bbuucnesus — T = n(3 + 7;) ¢, rie T, — BpeMs BbIYHCIIe-
Hus f (x).
Ilpumep. Onpenenutb NpUOIHKEHHOE 3HA4YeHHe HHTErpana
2
F=S x4dx npu n=32,
0
IMognporpamma umeer Bua F x2 F x% B/O
Orser: F = 6,3948; Tounoe 3Hauenue F =6,4. Bpems BbiuHCJIeHHA —
1 mun 40 ¢ — 2 mun 20 c.

111.3.1.2. MO ®OPMYIJIE CUMMNCOHA
C 3AA4AHHOH TOYHOCTbLIO

[NpuGnuxenHoe 3HayeHHe MHTErpana
b
F= Sf (x)dx
a
BhlUHCAsieTcst 110 Gopmyne [11]

F—Fn— -2 (£ (%) -+ 41 (%) + 20 (%) + .. + 4] (Xa—2) 1 (R)),

rie A=(b—2) /n, xy=x¢+4iA (i=0,1,2, ...,n), Xo=a, x,=b.
AGcomoTHasi MOTPEINHOCTh OUEHHBAETCH COOTHOLIEHHEM
6 — 'Fn— znl
15 ’

Boiuncaenus Bepyres misi n = 2, 4, 8, ... 1o Tex nop, noxa He Gyaer
BHINOJIHEHO COOTHOIIeHHe § <C €, Ile & — 3ajaHHas BeJHYHHA.

Ilpy BbIYMC/IEHHH HHTeTpala MO YABOEHHOMY YHCJAY HHTEPBAJOB HC-
NOJb3YIOTCS Pe3yJbTaThl MPeAbIAYUIHX BLIYHCJIEHHHA H JONOJHHTENbHO pac-
CYHTHIBAIOTCS 3Ha4YeHHsI QYHKUHH f (X) TONBKO B N TOYKaX.
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IMoanporpamMMa BBIYHCJEHHS] 3HAYEHHH MNOABLIHTErPANbHOH (GYHKUHH
f (x) pacnonaraercs B fueiikax nmaMsTH, HauWHas ¢ ajgpeca 61. Aprymenr x
u oteer f (x) pasmewatorcs B perucrpe X.

Mporpamma I11.3.1.2/54,52

Anpec Komanga Kona Anpec KomaHzaa Koa Anpec KomaHAa Kox
00 IIII 53 27 2 02 54 — 11
01 61 61 28 13 55 F x<0 5C
02 2 02 29 — 11 56 16 16
03 : 13 30 x—II8 48 57 IT-x 6 66
04 II-x 6 66 31 I 53 58 3 03
05 4 10 32 61 61 59 : 13
06 x—I16 46 33 II-xC 6C 60 c/I 50
07 x—>I19 49 34 + 10
08 C/II 50 35 x—I1C 4C HHCTpyKUuHs
09 II-x B 6L 36 II-x 8 68
10 Il-x A 6— 37 II-x7 67 Cx x—>II6
11 — 11 38 — 11 a x—I1 A B/O C/I1
12 x->IT A 4— 39 FLO 5I B x—=I1 B B/O C/IT
13 2 02 40 30 30 (45 €)2 x—>I1 O C/I1
14 F 1/x 23 4] II-»x 6 66
15 x=I15 45 42 II-x C 6C Pernctps
16 Cx or 43 B} OE
17 x-=I1C 4C 4 II->x 9 69 0 CYeTYHK
18 TI-x B 6L 45 10 5 n/2
19 II-»x A 6— 46 x—I19 49 6 3F,

20 II-x5 65 47 + 10 7 2A

21 2 02 48 II-x 7 67 8 X

22 X 12 49 x 12 9 onepaTHBHBI
23 x—I15 45 50 x-—I16 46 A a; (B—a)

24 x-—>I10 40 51 — 11 B B

25 13 52 F x2 22 C If

26 x—I17 47 53 I—>x I 6r I (45 e)?

IIpumep. Onpegenutb nNpPHGIHKEHHOe 3HAYeHHe HHTerpana F =
2

= | e* dx ¢ a6comorHoii norpemnocthio § < 0,003.
0

Pewenne. & = 0,003. IToanporpamma BbIYHCJIEHHS 3HAYEHHH MOABIH-
TerpajabHoil pyHKuMH uMeer BUA Fex B/O
Orser: F = 6,3912; TouyHoe snauenne F = 6,3891.
BpeMsi BbiuHcsieHHsi npuMepa — 35 c.

111. 3.1.3. NO ®OPMYIJIE BOAE C 3AAAHHOW TOYHOCTbLIO

[Tpu6GnvxkeHHOe 3HAYeHHe HHTerpana BbIYHCIAAETCH Mo GopmyJe

b
F=yf(x)dxz

16S,0—Sn
15

96

=Fm



rae S, =— L (b [f (xo) + 41 (x))4-2f (x)+ ... 441 (x, 1)+ (xy)]5

3
b—
X; =Xo+i —(—n-ﬂ—(i=0. 1,...,n), xg=a, x, =b.

AGcomoTHas MOrpelHoCTh OLeHHBaeTCs1 CooTHoIeHueM [11]

5= | Fan—Fn|
63 :

Boiuucnenns Benyres ans n == 2, 4, 8, ... 10 Tex nop, noka He Gyner
BBINIOJIHEHO CoOTHOLIEeHHE § <C &, rlle & — 3ajaHHas BeJIMYHHA.

[Ipu BblyMCNeHHH HHTErpaja Mo yABOEHHOMY YMCJIY HHTEPBAJOB HC-
NOJIb3YIOTC pe3yJbTaThl NPEeNbAYIUHX BbIYHCIAEHHH H JOMNOJHHTEJNbHO
paccunTbiBaloTCA 3HaueHUs GyHKUHH f (X) ToMbKO B N TOYKAX.

ITonmporpamMma BbIYHC/IEHHS] 3HAYeHHH MOALIHTErPaNbHOH (QYHKUHH
pacnosaraercsl B sYefiKax NaMsATH, HauHHas c ajppeca 68. ApryMeHr X H
otBet. f (x) — B perucrpe X.

Iporpamma 111.3.1.3/54,52

Axnpec Komanpga Koxa Anpec Komanaa Koxa ARpec KomMmaunpa KoA
00 III1 53 30 I 53 60 15 15
01 68 68 31 68 68 61 II-x 6 66
02 2 02 32 II-x9 69 62 2 02
03 13 3 4+ 10 63 2 02
04 JI-x C 6C 34 x—I19 49 64 . 0—
05 -+ 10 35 II-»x 8 68 65 5 05
06 x—IIC 4C 36 Il-x 7 67 66 13
07 C/mI 50 37 + 10 67 C/II 50
08 II-x A 6— 38 FLO 5r
09 TII-x B 6L 39 29 29 HHcTpyKuHS
10 — 11 40 II->x 6 66
11 x—>IT A 4— 4] II->x 4 64 Cx x—»II C
12 2 02 42 JI-»x C 6C a x—I1 A B/O C/IT
13 F 1/x 23 43 II->x 9 69 B x—I1 B B/O C/II
14 x-—II5 45 4 | 10 (423 e)2 x—I1 O C/I1
15 Cx or 45 x->I1C 4C
16 x—IT9 49 46 II-x 9 69 Peructpu
17 TI-x B 6L 47 + 10 0 cueTuHK
18 IMI-x A 6— 48 x—II 4 44
19 IM->x5 65 49 8 08 4 16-Syp
20 2 02 50 X 12 5 n
21 X 12 51 — 11 6 22,5-F,

22 x-—I15 45 52 Tl-»x 7 67 7 (a—8B)/n

23 x->I10 40 53 X 12 8 xj

24 13 54 x-I16 46 9 onepaTHBHHA
25 x—I17 47 55 — 11 A a; (a—»)
26 2 02 56 F x2 22 B B

27 13 57 TIl->x I 6 C Xf

28 10 58 — 11 O (423 e)?

29 x-»>I8 48 59 F x<0 5C




ITpumep. Onpenennts npHOMHKEHHOe 3HayeHHe HHTerpana F =
5

= [ exdx c aGcomoTHo# norpeumHoctbio 6 < 1.10-5,

2
Pemrenne. € = 1.10-5,

IToanporpaMma BBIYHCJEHHSI 3HAYeHHH NOILIHTErpaNbHOH (YHKIMH

umeer Bux Fex B/O

Orser: F = 141, 02408; Tounoe 3nauenue F = 141, 02420.
Bpewms BbluHcieHust npumMepa — 3 muH 50 c.

111.3.1.4. NO METOAY CYMMHUPOBAHUS C MEPEMEHHbIM LUATOM

Hcnonsayercs npexcrasienne unrerpana F B Buge (7]

b
F =.ff(x)dxz%

2n
2 f (Xl) =F
=1

¢ y3Jamu Xt:le—1=a+%(2j—l —1/V3), Xoy =2+
+ - @—1+1V3), j=1,2 .1,

rxe h=(b—a)/n.

ITognporpamma BbIYHC/IEHHS] 3HAYEHHH TMOABIHTErpaNbHOH (YHKUMH
pacrioniaraercsi B siyefiKaXx NMamsiTH HeNoCPeJICTBEHHO 33 OCHOBHOH Mpor-
pamMMoii. ApryMeHT X H BbIYHCJIeHHOoe 3HaueHHe f (x) momewiaoTcs B pe-

ructp X.

IMporpamma I11.3.1.4/21

Axpec Komaupaa Koa Anpec Komanga Kox Anpec KomanAaa Koxa
0 — 86 30 P7 71 60 /—/ 56
01 C/m 78 31 I 68 61 P x>0 49
02 36 32 P Cx 73 62 1 14
03 2 24 33 l-t 06 63 F 6 62
04 36 34 6 62 64 4 06
05 P4 41 3B + 96 65 F 4 42
10 3 34 40 P6 61 70 X 26
11 Fy~ 65 41 F 4 42 71 C/m 78
12 36 42 4 06 HHcTpyKuus
13 P5 51 43 F7 72 Cx P6 B P3aP2
14 4 06 4 4 96 B/O C/IT n C/T1
15 F 2 22 45 + 96 Perucrpn
20 + 96 50 ¢ 06 2 a
21 4 06 51 F3 32 3 B
22 F 4 42 52 — 86 4 h/2 _

23 + 96 53 P x>0 49 5 h/2V3
24 4 06 54 X 26 6 X
25 <« 16 55 F5 52 7 x
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Bpems  Boumcaenuss — T = 8 + n (7 4 2v¢) ¢, rue 7Ty — Bpema
BbiuHCIeHHs | (X).

Tporpamma I11:3.1.4/54,52

Axpec | Komanaa Kon Anpec | Komanaa Kox Anpec Komanfta | Kog
00 Cx or 18 -+ 10 36 16 16
0l x—>I17 47 19 TIl->x 4 64 37 MN->x7 67
02 ¢C/n 50 20 + 10 38 II-x 4 64
03 x—II1 41 21  x-—>II6 46 39 X 12
04 — 11 22 IIIT 53 40 B/O 52
05 <« 14 23 41 41
06 x—I12 42 24 II->x 7 67 Huctpykuus
07 x—>I10 40 25 + 10 B/O C/II
08 13 26 x—I17 47 nBts B4 acC/I
09 x—»>II3 43 27 II-»x 6 66 Perucrpn
10 2 02 28 Il-x 3 63 0 CUETYHK
11 13 29 F Lo sr 1 a
12 x—II 4 44 30 20 20 2 n
13 3 03 31 Il-»x 2 62 3 h
14 Fy~ 21 32 x->I10 40 4 h/2
15 13 33 I—->x 5 65 5 h/2V3
16 x—I15 45 34 /—/ OL 6 Xy
17 T>x 1 61 35 F x>0 59 7 F
Bpemsi Bouncienus — T =11+ n (6 4+ 2 7;) c, rae 1, — Bpema

BbIYHCIeHHs f (x).
5
ITpumep. Buluucnuth NpHGIHKEHHOE 3HaYeHne HHTerpana F = | x%dx
0

npun = 5.
TMoxnporpamMma Boiuucienus f (x) umeer Bun F x* F x? B/O

Orser: F = 624, 972; TouHoe 3Hauenne F = 625.
BpeMsi BbluHClIeHHs npumepa — 50 c.

111.3.2. MHTETPUPOBAHHUE DYHKLHH,
3AAAHHOH TABJIMYHO

Hcxoanas moppinterpaibHas ¢yHkuus y (x) 3agaHa B (n -+ 1) pas-
HOOTCTOAIIUKX y3MaX Vo =Y (Xo), V1 =YXy, s ¥n =Y (Xn).
WHTerpupoBande y (X) NpOM3BOJMTCS Ha HHTepBale X, — X,. BBenem

Xp — X
Ax = “T" . Ilpu yerHoM n uHTErpan BbluHcJsercs no Gopmysae Cum-
ncoHa [13]

= A
F,= —3x—[y0+4y1+ 2Y, + ... +2y¥p—s +4yn1 +yal (0= 4).
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[pu HeyernoM n K ¢pyHkuuu F,,_,, BHiuHC/IeHHO!H N0 nepBbiM (n— 1) ya-
JnaMm, no6GaBisieTcsl HHTerpajl MO HHTEPBaNy Xp—j, Xp, BBIYHCJEHHBIH MO
NIocJIeIHHM TPeM TOYKaM NpPH RapaGoJHYecKOH annpoKCHMAauuH,

~

A
AF = l—;' [5yn+ SYn—l_Yn—zl-

[Mporpamma 111.3.2/54,52

Anpec KomaHaa Koxn Anpec Komanaa Kox Anpec KomaHza Kon
00 x—>IIB 4L 18 X 12 36 4 04
or 2 02 19 4 10 37 13
02 x—»IIC 4C 20 BII 51 38 — 11
03 C/m 50 21 05 05 39 II-x9 69
04 x—>IT A 4— 22 II-»x C 6C 40 -+ 10
05 II-x A 6— 23 F sin 1C 41 3 03
06 C/IT 50 24 F x>0 59 42 13
07 <«~— 14 25 30 30 43 TII-x B 6L
08 II-x 9 69 26 F . 25 44 X 12
09 x-I18 48 27 — 11 45 C/l 50
10 F. 25 28 BII 51
11 x>I19 49 29 41 41 Peructpbt
12 F. 25 30 F. 25
13 x=>IT A 4— 31 1 01 8 Yn—2
14 6 06 32 1 01 9 Yn—1
15 IT->x C 6C 33 X 12 A Yn
16 — 11 34 TIl-»x 8 68 B A x
17 x-I1C 4C 3B 4+ 10 C 2 unu 4
Hucrpykuus 171.3.2/54,52
Ha6pathb BuinosiHUTDL
CoJRiepKaHKe qucao KOMaHAH PesyJabTar

1. Tepexmouyarear P/’ moctaBaTh B mnoJoO-

XKeHue P
2. 3aHeCTH BEJHYHHY llara AX A x B/O C/I
3. 3aHecTH ouepenHOe 3HaueHHe PYHKUHH Y Vi c/m Y1
4. Ecanm ucxoiHble jaHHble He HCUepNaHH —

Kn 3 ~ -
5. BuuHCIHTb BeanunHy F BIT1 22 C/I1 F

Bpewms BBoaa ofiHOro 3HaueHus y; — b C.
Bpemsi poiuncsienusi F nocsie Beoja nociensero 3Hayenus y, — 8c.
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Hpumepor.
1. Bbiuncauth npHOGJIHKEHHOE 3HaYeHHE HHTerpasa

8
5' (x4 —2x) dx
2

NpH HeyeTHoM n = 3: yo, = 12, y, = 248, y, = 1284, y, = 4080.
Benuunna mara Ax = 2.

Pemenune. F = 6596; F = 6487,2.
2. BbluHCAHTh NPHOJIHXKEHHOE 3HAueHHe 3TOTO ke HHTerpaja Ha HHTep-
9

Bane (1—9) { (x* — 2x) dx

npH uyerioM n = 4; y, = —1, y, =75, y, = 615, y, = 2387,
Yy = 6543.~BequuHa mara Ax = 2.
Pemenne. F = 11746,667; F = 11729,6.

lll.4. PELUEHME
AUDDEPEHLIMATIbHBIX YPABHEHHUHA

[TpuBeneHbl nporpaMMsl NPHGIHKEHHOTO peleHHs AuddepeHnHaNbHbIX
ypaBHEHHH TNepBOro — MATOr0 INOPSAKOB:

ym =f(x, y, ..., y¥¥™b) (m=1—05—nopAfoKk ypaBHeHH:)

H CHCTEM, BKJIOUAIOIHX 10 YeTbipeX ypaBHEHHI MepBOrO MOPsJKa:
’
y=1ix1vy, ..., V),

vVi=r(x, ¥, ..., V),

paspelueHHBIX OTHOCHTEJNIHO CTapiuedl NPOM3BOJHOH (X — He3aBHCHMas
nepemeHHasi, 10 KOTOpPoH GepyTcs Bce NPOH3BOAHBIE) MerooM PyHre-
KyTra. PacuerHble popMyJibl XOpOLIO H3BeCTHHI (cM., HanpuMmep, [11]). He-
3aBHCHMasi TiepeMeHHas X H3MeHsieTcsl C IuaroM h, KoTopelii BhIGHpaercs
NoJIb30BaTe/eM H NPH HEOGXOAMMOCTH MOXKET HM KOPPeKTHPOBAaThCA.
[ Bonpockl TOUHOCTH pelleHUusl H3J0XeHbl B CIeNHaTbHOH JHTepaTtype
111.

YuuBepcanbHBI €NOCOG KOHTPOJIE TOYHOCTH — NMOBTOPHTh BBHIYHCJIE-
HHSl C NMOJIOBHHHBIM IIAarOM H CPaBHHTh PE3YJbTaTHI.

[IpuMeuanue. [locse BelUHCIEHHS MAIUMHOH pelIEHHs Ha oye-
PeZHOM LIare ¢ HUM MOXKHO B PYYHOM pexHMe JIeJ1aTh pasjiHyHble npeobpa-
30BaHHs, HampUMep BHIUHCJIHTH OTKJIOHEHHE OT OXKHAAeMOro 3HayeHHs.
MoxHo u3Menuth BesHuHHy mara h. [IporpamMmel cocrassiensl Tak, 4To moc-
Jne Haxartusa KiaaBuiuu C/I1 BbuMCIEHHsT MPOROMKAIOTCS HE3aBHCHMO OT
conepkumoro perucropoB X u Y. CrexyeT TolbKO H36eratb HCIOJb30Ba-
HHSl PErHCTPOB, OOCJYXKHUBAIOLULHX OCHOBHYIO NMpOrpaMMy (OHH yKa3aHH B
TeKCTe).
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111.4.1. YPABHEHME NEPBOTO MOPSAKA y’ =f(x, y)

111.4.1.1. PELULEHUE METOOOM PYHIE-KYTTA

BTOPOIoO NOPAAKA

IMoxnporpamma Buiuncienus f (x, y) pacnonaraercs B siuefikax mamsTH
HEMOCPEACTBEHHO 3a OCHOBHOH NpPOTrpamMMoil M 3aKaHYHBaeTcs KOMaHAOH
B/O. Aprymentn! GepyTcsi: X — H3 perucrpa 5, y — H3 peructpa 7. Bol-
YycieHHoe 3Hauenue f (X, y) momemaercs B peructp X.

[Mporpamma 111.4.1.1/21

Anpec KomaHnfa Koa Anpec Komanga Koa HHCTPYKHHSI
00 P6 61 20 P5 51 h/2 P 4
0ol P7 71 21 I 68 Xo P5
02 C/m 78 22 36 yo B/O C/IT1 C/I1 C/I...
03 I 68 23 l-I 06 Pesyabrar
04 F2 22 24 F4 42 Yor V1> Vareo.
05 + 96 25 X 26
100 P7 71 30 ¢ 06 Peructps
11 F 4 42 31 F6 62 4 h/2
12 11 06 32 + 96 5 X1
13 F5 52 33 P6 61 6; 7 Vi
14 4 96 34 B/O 48
15 4+ 96

OvyepenHoe 3HayeHHe Yy, BeluHcasercs 3a (5-+ty) ¢, rie 14 — Bpemd
Boiyucnenus f (x, y).

IMporpamma 111.4.1.1/54,52

Agnpec | Komanpa KoA Apnpec | Komanga Koa HHcTpykuus
00 x—>I16 46 11 1n 53 h x—»I1 4
0l x—>I17 47 12 22 22 xq x—I1 5
02 C/II 50 13 2 02 yo B/O C/I1 C/I1 C/IT ...
03 III 53 14 13 C/I...

04 11 11 15 II->x 4 64 Pesyabrar
05 + 10 16 X 12 Yor Y1» Y21 «o-
06 x->I17 47 17 B# OE

07 TII-»x 5 65 18 II->x 6 66 Peructpnl
08 Il-x 4 64 19 4+ 10 4 h
09 + 10 20 x—I16 46 5 X4
10 x—>I15 45 21 B/O 52 6; 7 Vi

OuepenHoe 3HayeHHe Yy, BbluHcasercs 3a (8 + Ty) ¢, rae T, — Bpemd
Buiuncaenus f (x, y).
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Hpumep. Pemnth auddepeHuHANbHOE YypaBHeHHe Y’ = xe~Y mnpH
HauaJbHHIX 3HaueHHsx X, = 0, yo = 1. Ilar h = 0,5.

INoxnporpamMma umeer BHI:

a) ans nporpammsl 111.4.1.1/21 F54F 7 P ex: B/O

6) m1a mnporpammbt  111.4.1.1/54, 52 11— x 51— x 7 Fex: B/O

Tabauuna pesyabTaToB

i 0 1 2 3 4 5

X1 0 0,5 1,0 15 2,0 2,5
Vi 1 1,0460 |  1,1704 1,3475 1,5519 1,7650
Yroun 1 1,0450 1,1688 1,3463 1,5514 1,7653

Bpemsi BbIUHCJIEHHs] OXHOTO 3HayeHHs y; — 8 — 16 c.

111.4.1.2. PELULEHUE METOAOM PYHIE-KYTTA
YETBEPTOIO NOPAAKA

[MoanporpamMma BuluucieHusi f (x, y) pacnonaraercsi B MaMsiTH HeMNo-
CPeICTBEHHO 3a OCHOBHOM NporpaMmoil H 3akaHyuBaercs Komanjo#d B/O.
Aprymentsl GepyTtcsi: X — u3 peructpa 3, y — U3 perucrpa 5. Brl-
yhcJeHHoe 3HaueHHe f (X, y) momeuiaercst B peructp X.

Iporpamma 111.4.1.2/21

Anpec KomaHJa Koxa Anpec Komanpsa Kox Anpec Komanpaa Kox
00 P4 41 25 4 96 54 4 96
01 3 34 30 P5 51 55 P 4 41
02 36 31 F 2 22 60 B/O 48
03 P5 51 32 ¢ 06 Hucrpykuus
04 P6 61 33 F3 32
05 C/I 78 34 “+ 96 h/2 P2
10 0Omn 68 3 P3 31 Xo P 3
11 P4 41 40 I 68 3y, B/O C/IT C/IT C/I...
12 I 68 41 F 6 62 Pesyabrar
13 F3 32 42 4 06 Yo» Y1» Y2so--

14 4+ 96 43 F 2 22

15 P4 4] 44 X 26 Perucrpn

20 TIII1 68 45 I-I 06

21 P4 41 50 6 62 2 h/2
2 + 96 51 -+ 96 3 Xo
23 P4 41 52 P5 51 4 3y
24 F5 52 53 F 4 42 5 6 Yi

" Ouepennoe 3nauenue y, Bblynciaserca 3a (13 + 1) ¢, rae 1, — Bpe-
Msi BblyHcaeHHs f (X, y).
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IMporpamma 111.4.1.2/54,52

Anlpec Komadna Kona Anpec Komanna Koa Anpec | Komansa | Koa
00 x—II4 44 17 II->x 5 65 34 -+ 10
o1 3 03 18 + 10 35 x—I14 44
02 13 19 x-I15 45 36 B/O 52
03 x—I15 45 20 IM-x 2 62
04 x—I16 46 21 MN->x 3 63 HHCTpyKUHS
05 C/I 50 22 10 h/2 x—IT1 2
06 IIIT 53 23 x-»I13 43 Xo x—I1 3
07 24 24 24 TII 53 3y, B/O C/IT C/I1 C/IN...
08 I 53 25 37 37 'Pesyabrar
09 20 20 26 Il->x 2 62 Yo» Y1, Y2, -

10 I 53 27 X 12

11 33 33 28 Il-»x 6 66 Perucrpul

12 TIII 53 29 <« 14 2

13 24 24 30 10 3 X4
14 TII 53 31 x—IT1 5 45 4 3y
15 33 33 32 II-x 4 64 5, 6 vi
16 F Bx 0 33 F Bx 0

Ouepennoe 3naueHue y; Bbluucasercsd 3a (22 4+ t4) ¢, rae Ty — Bpe-

Ms BeiuHCIeHHs f (X, y).
Ilpumep. Pemnth JMpdepeHuHanbHOE YpaBHEHHE
HavyaJbHBEIX 3HAYEHUAX Xo = 0, y, =

[MoanporpamMma uMeer BHA:
a) aaa nporpammsl 111.4.1.2/21 F5 4 F 3 P ex: B/O

y' = ye™* npu

1. Ular h = 0,5.

6) ansa nporpammel 111.4.1.2/54, 52 [T— x5 II —- x3 F ex
(0]
Ta6auua pesyabraTos
i 0 1 2 3 4 5
X1 0 0,5 1,0 1,5 2,0 2,5
\Z] 1 1,4820 1,8814 2,1745 2,3740 2,5038
Yrouu 1 1,4821 1,8816 2,1747 2,3742 2,5041

111.4.2. CUCTEMA YPABHEHMHA NEPBOIrO NOPAAKA

y V),
. V),

=1y, ..
z2'=g(x,Y, ..
vi=r(x,y,



111.4.21. CUCTEMA ABYX YPABHEHWHA

=1, y, 2),
' =g(x, Y, 2)
111.4.2.1.1. PeweHne metopom Pyure-Kyrra

BTOpOro nopsaka

IMonnporpamma Bbluncienus ¢yHkuuit f u g pacnonaraercsi B sueifikax
NaMATH HeNOCPeJCTBEHHO 32 OCHOBHOH NMporpaMmoil H 3akaHyuBaeTcs KO-
Manzoit B/O.

Ilpy Bbruncaenuu no nporpamme 111.4.2.1.1/21 apry™meHTsl 115 BBIUHC-
snenus f u g Gepyres: Xy — u3 perucrpa 4, y; — u3 perucrpa 5, z; —
— u3 perucrpa 2. Ilopanok BeluncieHus f u g caenyiomuii: BHauasne BhI-
yHcasieTcs 3HaueHHe g M KoMaHzuoit P /—/ (kox 53) 3aHocuTCS B peructp
S 6, 3arem Boiuncasiercs f u nmomeuiaercs B perucrtpe X.

IMporpamma 111.4.2.1.1/21

Anpet Komanga Kon Anpec Komanaa Kon Anpec Komanaa Kox
00 P3 31 30 ]1 06 60 P2 21
0l F6 62 31 7 72 61 B/O 48
02 PS5 51 32 X 26
03 F3 32 3 4 06 Hucrpykuus
04 P2 21 34 F6 62 h/2 P7
05 F 4 42 35 4+ 96 Xo P4
10 C/n 78 40 P6 61 Yo P 6
11 nn 68 41 + 96 Z, B/O C/[1C/I1C/I...
122 Fx 25 42 PS5 51 Pesyabrar
13 F7 72 43 P, 43 X0, X1, Xgy o0
14 2 24 44 4 06
15 X 26 45 F 7 72 Perucrpst
20 ¢ 06 50 X 26 2.3 4
21 F 4 42 51 4 06 4 xl
2 4+ 96 52 F3 32 5.6 1
23 P4 41 53 + 96 7 e
24 [T 68 54 P3 31 S6
25 P BII 63 55 -+ 96 g

Ouepeauble 3HaueHHS Yy H z; BhluHcasiorea 3a (13 + 7;8) ¢, rae 1,8 —
BpeMsi BoiuucsieHus f u g, u xomanaamu F 6 1 F 3 coorBercrBenno moryr
ObITh BhIBeJ€HBl Ha HHAMKATOD.

[pu Buiuuciennn no nporpamme I11.4.2.1.1/54 u 111.4.2.1.1/52 ap-
TyMeHTHI JJisi BbidHCHIeHus f u g Gepyres: X, — M3 perucrpa 1, y; — H3 pe-
ractpa 5 u z; — u3 perucrpa 2. Ilopsifok Buiuncyenus f u g caenyomuii:
BHauyajle BhiuHcsiercs g (X, Y, Z) H 3aHOCHTCS B peructp 4, 3aTeM BBIYHCIISA-
ercsa f (X, y, z) u ocraBnserca B perucrpe X.
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[Tporpamma 111.4.2.1.1/54

Anpec Komanga Kon Anpec | Komanga Kox HHcrpykuus
00 =x—II3 43 15 x=>I10 40 h/2 x=I1 11
01 Il-x 6 66 16 Il 53 xo x—IT1 1
02 x—I15 45 17 30 30 x—I1 6
03 Il»x 3 63 18 TIl-»x I 6 2z B/O c/mc/m C/...
04 x—>I12 42 19 X 12 Pesyabrar
05 IM->x 1 61 20 B¢ 0E Xo, X1, Xz, +o.
06 C/I 50 21 KI-xB4 TE Perucrpur
07 I 53 22 + 10 0 CYETYHK
08 14 14 23 K x-»II Bt LE 1 X3
09 II->x I 6r 24 4+ 10 2;3 24
100 2 02 25 Kx—IT 0 LO 4 g
11 x 12 26 KIl-x 0 T0 5;6 Yi
12 + 10 27 F LO 5T i h/2
13 x-I11 41 28 18 18
14 6 06 29 B/O 52

[Mporpamma 111.4.2.1.1/52

Komanpa ‘ Kon

Anpec Komanpa Kon Anpec
00 x—I13 43 18 35 35 HHcTpyKUHA
01 II-»x6 66 19 II-x [ 6r
02 x-I15 45 20 X 12 h/2 x—IT [
03 II-»x 3 63 21 B¢ O0E Xo x—I11
04 x—I12 42 22 KII-xE TE Yo x—I16
05 II—x 1 61 23 + 10 zo B/O C/I1 C/I1 C/II...
06 C/II 50 24 Kx—IIE LE
07 I 53 25 + 10 Pesyabrar
08 14 14 26 K x—TII0 LO X0y X1, Xgy eens
09 IN-x O 6r 27 Il-x E 6E
10 2 02 28 3 03 Perucrpu
11 x 12 29 — 11 0,E cuerunkn
12 + 10 30 x—ITE 4E 1 Xy
13 x->I11 41 31 KII-x0 TIO 2,3z
14 6 06 32 F LO 5T 4 g
15 x-II0 40 3 19 19 56 yi
16 x—I1E 4E 34 B/O 52 O h/2
17 In 53

OuepesiHbie 3HaUeHHSA Yy H Z; BBIYHCASIOTCH 32 (22 + T48) c, rae Tig—
BpeMs BbluHcaeHus f (X, y, z) u g (X, y, z), 1 Komanzamu [T — x6 u IT— x3
COOTBETCTBEHHO MOTYT OBITh BBIBEJleHbl HAa HHIAHKATOP.

Ipumep. Pemutb CHCTEMY ypaBHEHHH

=Xy +2,
2 =x+vyz
NpH HauaJibHBIX 3HAueHHAX Xo =1, y, =1,z = 1. larh = 0,05.
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INognporpamma Boiudcienus f u g umeer BuA:
a) ana nporpamme 111.4.2.1.1/21

F54F2x4F4 +P/—/F4 4 F5x 4+ F2+4 B/O
6) st nporpamm 111.4.2.1.1/54 u 111.4.2.1.1/52 )

Me>x IIl>x5Il—->x2X +x—=>1Il 4 [T>x1 II—>x5 X
X MMI—-x2+ B/O

Ta6auna pesysabratos

1 0 1 2 3 4 5
Xy 1 1,05 1,10 1,15 1,20 1,25
Vi 1 1,1064 1,2271 1,3645 1,5213 1,7006

Yroym 1 1,1066 1,2275 1,3653 1,5224 1,7024
Z4 1 1,1065 1,2281 1,3680 1,5308 1,7224

Zroqn 1 1,1067 1,2284 1,3687 1,5320 1, 7243

111.4.2.1.2. Pewenne metrofom PyHre-Kyrra

yersepToro nopsfaka

IMoanporpamMa BhiuHC/IeHHs 3HaueHHit GyHkuuit f u g pacnosaraercs
B fiUeHKaX naMsTH, HayHHas c ajpeca 55, H MOXeT HCIOJb30BATh PETHCT-
put 0,1, 2, E. AprymenThl GepyTcs: Xy — H3 perucrtpa 6, yy — H3 perucr-
pa A, z;—wu3 perucrpa B. Buauane Briuucisiercs g (X, y, Z) 4 3aHOCHTCA
B perucrp 3, a 3areM Bhiuncasercs f (X, y, z) 4 ocraBasiercs B perucrpe X.

Iporpamma 111.4.2.1.2/54,52

A Rpec Komanraa Kon Aznpec Komanfia Koa Anpec Komanaa | Koa
00 x-IT 1 4T 25 II»x 7 67 50 MN—>x C 6C
01 3 03 26 + 10 51 II-x 5 65
02 13 27 x—>I16 46 52 + 10
03 x—>I18 48 28 III1 53 53 x—I1 C 4C
04 x-J1A 4— 29 55 55 54 B/O 52
05 Il-»x I 6r 30 II-x7 67
06 3 03 31 X 12 HucTpykuus
07 : 13 32 x-I15 45 h/2 x->I17
08 x—>I19 49 33 II-»x 3 63 xo x—I1 6
09 x-—»IIB 4L 34 IN->x7 67 yo x—>[1C
10 II-x 6 66 3B X 12 3z B/O C/I1 C/1 C/I1..
11 C/n 50 36 x—II4 44
12 Mn 53 37 II-»x9 69 Pesyabrar
13 28 28 38 II-»x 8 . 68 X0, X1, Xg, ...

14 NI 53 39 II-»x 5 65
15 24 24 40 + 10 Peructpat
16 I 53 41 x-—~>IT A 4— 3 g

- 17" 46 46 42 14 4 gh/2
18 I 53 43 Jl-x 4 64 5 fth/2
19 28 28 44 4 10 6 X1



Ipodoaxcenue

Anpec |[Komanna Kon Anpec | Komanna Kon

Peructpn
20 Il-x B 6L 45 x-»I1 B 4L 7 h/2
21 II-x A 6— 46 Il->x [ 6r 8, A Y1
22 I 53 47 TIl-x 4 64 9, B zy
23 39 39 48 -+ 10 C 3y
24 II-x 6 66 49 x->I1 1 4T a 3z4

Ouepe/iHbie 3HAUEHHS Yy H Z BRIUHCASAIOTCA 3a (48 4 T4g) ¢, rae T4 —
Bpems Bbhiuncaenus f (x, y, z) u g (X, y, z), 1 komaugamu [1 -x8 u [T+ x9
COOTBETCTBEHHO MOTYT GHITh BhIBEJEHBI Ha HHIHKATOP.

Ilpumep. Pewmmth cucreMy ypaBHeHHH

{y' =Xy +z,

2 =x+yz

NpH HayaJbHBIX 3HAYeHHAX X, = 1, y, =1, z, =1.Ilarh =0,1.
INoxnporpamMma Bbluncaenus f u g uMeer BUA:

MI—->x 6I1 - x AIl - xBx +x —->II3I —>x6I1—>x
A xI1—-xB + B/O

Tabauua pesyabratos

X 1 1,1 1,2 1,3 1,4 1,5

y 1 1,22754 1,52241 1,90912 2,42456 3,12741
Yroqn 1 1,22755 1,52243 1,90915 2,42463 3,12759

z 1 1,22844 1,563202 1,95373 2,57444 3,66937
Zyogn 1 1,22843 1,53201 1,95373 2,57445 3,565945

111.4.2.2. CUCTEMA TPEX YPABHEHWHA

Cucrema ypaBHeHHH
4
y' =f(x, vy, z t),
Z, =g(xv y’ Z’ t)v
t'=p(, vy, z t)
peiraerca MetojoM Pynre-Kyrra Broporo mopsijka.

[Toanporpamma BbluMc/eHHs 3sHaueHult ¢pyukuuit f, g u p pacnonaraer-
¢ B fiYedKaXx MaMATH HeNOCPeNCTBEHHO 3a OCHOBHOM NporpaMmoii u 3a-
KaHyuBaercsi KoManjoi B/O. Aprymentsl anis BeiuncaeHus f u g Gepyres:
X; — W3 perucrpa 1, y; — u3 perucrpa 8, z; — H3 perucrpa 5, t; —
u3 perrcrpa 2. [Topsajok Beiuuchenus f u g cienyiouuii: BHayase BbIYMCISA-
€TCsl g M 3aHOCHTCS B PETrHCTp 7, 3aTeM p M 3aHOCHTCA B perucrp 4 u, Ha-
KoHel, f u ocraBnsercs B peructpe X.

B noanmporpaMmax MOryT ObiTh HCNOJNB30BAHbl PETHCTPH NAMSATH:
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a) ps nporpammbl 111.4.2.2/54 A, B, C, a takxe 4; 7 B KayecTBe one-
PaTHBHBIX;

6) mis mporpammel 111.4.2.2/52 A, B, E, a takxe 4; 7 B KayecTBe omne-
pPaTHBHBIX.

Ha xaxzoM mare BHIYHCIEHHSI 3HAYeHUA Yy, Z; M ty MOryT GbiTh BHIBe-
JleHBl Ha uHAuKatop KoMaHpgamu I1— x 9, [I— x 6 u [1— x 3 coorser-
CTBEHHO.

INporpamma 111.4.2.2/54

Apnpec Komanpga Koa Aapec | Komanpga Koa
HHcrpykuns
00 x—I13 43 16 9 09 h/2 x=I1 1
0l II-x9 69 17 x-»I10 40 Xg x—I1 1
02 x-—II8 48 18 1n 53 Yo x—I19
03 Il—»x 6 66 19 32 32 zg x—I1 6
04 x—~II5 45 20 I-»x OO 6r t, B/O C/11 C/11 C/I...
05 II-»x 3 63 21 X 12 Pesyasrar
06 x—IT12 42 22 B¢ OE Xg, X1, Xge-.
07 Il»x 1 61 23 KN-»xB¢{ TE Peructpn
08 C/I1 50 24 -+ 10 0 CUeTYHK
09 Il 53 25 Kx—»IIB4 LE 1 X1
10 16 16 26 + 10 2;3 ty
11 I-x O 6r 27 Kx-I10 LO 4 p
12 2 02 28 KII-x0 ro 5:6 Z4
13 X 12 29 FLO 5T 7 g
14 4 10 30 20 20 8;9 y1
15 x-I11 41 31 B/O 52 a h/2
INporpamma 111.4.2.2/52
Anpec KomaHnna Koa Anpec Komanna Koa
HucTpykuus
00 x—II3 43 19 I 53 h/2 x—IT1 1
01 IM>x9 69 20 37 37 Xo x—I11
02 x—I18 48 21 II-»x O 6r Yo x—I1 9
03 II—»x 6 66 22 X 12 Zo Xx—>I1 6
8% a—»ﬂ 5 45 23 BE c 01(3: t, B/O C/IT C/11 C/IN...
—x 3 63 24 K [T-x I
06 x—I12 42 2% 4 10 Peaynprat
87 Ig—ax 1 g(l) 36 Kx=I1C Lg X0, X1, Xay o.-
8 / 7 4+ 1
09 i 53 28 Kx>T0 L0 Pernerpu
10 16 16 29 II-xC 6C 0,C CYETYHKH
11 N-x O 6r 30 3 03 1 X4
12 2 02 31 — 11 2;3 ty
13 X 12 32 x—IIC 4C 4 P
14 4+ 10 33 KIl-x0 T0 5:6 24
15 x—I11 41 34 FLO 5 7 g
16 9 09 35 21 21 8;9 Vi
17 x-I10 40 36 B/O 52 pi h/2
18 x-I1 C 4C
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Ouepennble 3Ha4eHHs1 HEH3BeCTHBIX Yy, Z H t BbuHCasoTCs 3a (324
+7¢, 8, p) C rae 1y, g, ,—Bpema BuuHcaenus f (x, y, z, t), g (X, y, z) u
P (%Y, 12).

{Ipumep. Pemutp cHcTeMy ypaBHeHHH

v =x(@z+1t)+y,
2’ =t(x+y)+z,
t'=y@z+t)+x

NpH HauaJbHBIX 3HayeHHsAX X, = l,y,=1,z,= 1,ty = 1. llarh =
= 0,02.

IMognporpamMma umeer BUp:
N> x2MN>x1MM>x84+ XN>x54+x—>N7MM—>x81—>x
5M—>x24+xXMN—>x14+ x =>4 - x1I1 > x5 N—>x2+
X I1—- x84+ B/O

Tabnuua pesyJbraToB

i X ¥y Yrogn 2 Zpogn iy lroqn
0 1,00 1,0000 1,0000 1,0000 1,0000 1,0000 1,0000
1 1,02 1,0622 1,0623 1,0626 1,0627 1,0627 1,0627
2 1,04 1,1293 1,1293 1,1311 1,1312 1,1313 1,1314
5 1,10 | 1.3642 | 1.3645 | 1.3797 | 1,3801 | 1,3821 | 1,3825

111.4.2.3. CUCTEMA YETbIPEX YPABHEHWHA

"=1(x, y, z, t, V),

Z' = g (xy yy Z’ t9 V)v
t'=p(, vy, z t, V),
vi=r (X, Yy, z, t' V)

peuiaercst Meronom Pynre-Kyrtra Broporo nopsaxa.

INoanporpamMa BbluHC/IE€HHsI 3HaueHHi ¢yHkuuil f, g, p ¥ r pacnona-
raercs B siYeKax MaMsiTH HENOCPEACTBEHHO 3a OCHOBHOM NMPOrpamMMof H
MOXeT HCNOJIb30BaTh B KAUeCTBE ONePAaTHBHBIX PErHcTpHl namath 4, 7 u A,
[MosHOCTBIO CBOGOAHBIX PETHCTPOB NMaMATH HE HMeeTcs. ApryMeHTH ISt
BbluHcaeHHus f, g, p, ur Gepyrcs: X;—Hu3 perucrpa 1, y;—H3 perucrpa
B, z; — u3 perucrpa 8, t; — u3 perucrpa 5, vy — u3 perucrpa 2. Bua-
yaje BHIUUCASIETCS g, Pe3yJbTar — B perucTp A, 3arem p, pe3yabrar— B
peructp 7, 3ateM r, pe3yJbTaT — B peructp 4, Haxoseu, i, pesysabrar
ocraBnsieTrcs B perucrpe X.
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[porpamma 111.4.2.3/54

HHcrpykuus
Anpec Komanga Koa Anpec Komanpa Kox h/2 x->I1 [0
xo x—=I1 1
Yo x—I1 C
00 x—IT3 43 18 1 01 zo x—I1 9
01 II-xC 6C 19 2 02 to x—»>I1 6
02 x-»>IIB 4L 20 x—>I1 0 40 vy B/O C/ITC/IIC/II...
03 II-»-x9 69 21 I 53 p
04 x—I18 48 2 35 35 €3y /ITat
05 [I-x 6 66 23 M-x 1 6r Xo, Xy, Xg, ..
06 x—>I15 45 24 X 12 p
07 Il-x 3 63 25 B4 OE €THCTPBI
08 x—I12 42 26 KI-x B4 TE 0, E CYETYHK
09 II-x 1 61 27 + 10 1 Xy
10 C/I 50 28 K x>ITB4 LE 2;3 '
11 Mn 53 29 + 10 4 r
12 18 18 30 K x=IT1 0 LO 5;6 ty
13 I-x [ 6r 31 K I[T-x 0 ro 7 p
14 2 02 32 F LO 5T 8;9 Z4
15 X 12 33 23 23 A g
16 + 10 34 B/O 52 B;C Vi
17 x->I11 41 pi h/2
ITporpamma I11.4.2.3/52
Anpec Komanpaa Kon Anpec Komanaa Kox
HHcTpykuus
h/2 x—>IT [
00 x—I13 43 20 x—~>I10 40 Xo x—I1 1
01 II-x C 6C 21 x—ITE 4E yo x—I1 C
02 x-IIB 4L 22 I 53 zo x— 119
03 II-»x 9 69 23 40 40 to x>I1 6
gg i(_{-—»[l g ég 2; M->x I 6rr vy, B/OC/ITIC/ITC/M...
—X 2 X 12
06 x-I15 45 26 BY 0E Peayabrar
07 Il-x 3 63 27 KII-x E TE X, X1, Xz, .
08 x—I12 42 28 10 p
09 M—x 1 61 29 Kx>INE  LE €rHCTPH
10 C/II 50 30 10 0,E CYETYHKH
11 T 53 31 K x=>I10 L0 1 Xq
12 18 18 32 Il-x E 6E 2:3 \7
13 I-x O 6r 33 3 03 4 r
14 2 02 34 — 11 5;6 ty
15 X 12 35 x—IT1E 4E 7 p
16 10 36 KIl»x0 ro 8:9 Z4
17 x—=I11 41 37 F Lo 5T A g
18 1 01 38 24 24 B;C vi
19 2 02 39 B/O 52 Pl h/2




OuepenHbie 3HaYyeHHs] HEH3BECTHHIX Y, Z, | B v BuuHcasioTes 3a (40 +
+ T¢) ¢, riet. — BpeMs BbluHcaeHus f, g, p ur, H KoMannamu [1— x C,
IM—x 9,1 - x6 ull - x3 coorBeTCTBEHHO MOTYT GbITh BbIBEJEHBI
Ha HHJUKATOP.

Ipumep.
PewnTh cucteMy ypaBHEHHH
y'=x+y+v,
z' =yz-+2,
t' =z 4t
v =tv
NpH HauyaJbHLIX 3HAUeHHAX Xo = 1, yo=1, 7o = 1, {,=1,

ve = 1. lar h = 0,04.

[Toanporpamma nmeer BRA:
N> xBIM>x8%x2+x—>ITAIl—->x8—->x5+x—->117
M>x5MT—>x2xx—>M4MN—>x1 I—->xB +I1—->x2+ B/O

Ta6auua pe3ysnbraToB

i Xy ¥y zy 'tl vy

0 1,00 1,0000 1,0000 1,0000 1,0000
1 1,04 1,1240 1,1251 1,0840 1,0425
2 1,08 1,2565 1,2618 1,1767 1,0906
3 1,12 1,3982 1,4127 1,2791 1,1453
4 1,16 1,5496 1,5808 1,3921 1,2080

IMpu x = 1,16 OWHGKH COCTaBJAOT:
8y = 0,0005; 8, = 0,0003; 8, = 0,0007; 8, = 0,0005.

111.4.3. YPABHEHME BbICLLMX NOPAAKOB

y(m)=i(x’ Y, Y', y”7 eeey y(m—l)).

111.4.3.1. YPABHEHME BTOPOIO NOPAAKA
vy =iy, y)

1ll.4.3.1.1. Pewenns merogom PyHre-Kyrra
BTOpPOro nopsfka

[pu Beluncienun no nporpamme 111.4.3.1.1/21 noanporpamma BbiuHC-
JeHus 3Hauenuit ¢pyHkuuu f (X, y, y') pacnonaraercs B siuefikax NmaMsiTH,
HayHHas ¢ aapeca 64 u MoxeT ucrnoab3oBath peructpsl 8, S1 — S5. Ap-
rymenTtnl GepyTtcsi: Xy — U3 perucrpa 6, y; — u3 perucrpa 4, yi — u3
pericrpa 2, oTBeT OcTaBJsiercsl B perucrpe X.
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Iporpamma 111.4.3.1.1/21

ARpec Komanpa Kox Anpec Komanga Koxn Anpec Komanaa Kon
00 P3 31 30 ¢ 06 60 P2 21
01 g g 32 31 F7 ;2 61 B/O 48
02 21 32 x 6
03 F5 52 3 3 06 Hucrpykuna
04 P4 41 34 F5 52 h/2 P7
05 C/In 78 3B+ 96 Xo P 6
10 In 68 40 P5 51 Yo P5
11 Px 23 41  + 9% yo, B/OC/ITC/I1C/I...
12 F7 72 42 P4 41 p
13 4 06 43 P, 43 esyaeTar
14 F6 62 4 4 06 Yos Y1, Yau- .-

15 4+ 96 45 F 7 72

20 4 9% 50 X 2% Pernctpu
21 P6 61 51 4 06 2;3 y/
22 I 68 52 F 3 32 4:5 Vi
23 P BIl 63 53 96 6 X1
24 P /—/ 53 54 P 3 31 7 h/2
25 F 2 22 55 4 96 S6 f

BpeMsi BbIuMC/JIEHHsI ouepeaHoro 3HaueHHs y;— (10 + 1) ¢, rae
T, — BpeMs BbluHcaeHHs i (X, y, y').

Ipu BbluncaeHnH no nporpamme 111.4.3.1.1/54, 52 noanporpamma Bbl-
uhcaeHdst 3HaveHuil pyHkuun f (x, y, y') pacnonaraercs B suedikax namsi-
TH, HauHHas ¢ ajpeca 34, ¥ MOXeT Hcnojb3oBath peructpel 8 — 1 (E).
Aprymentnl GepyTcsi: X; — H3 perucrpa 6, y, — H3 perucipa 4, yi —
U3 perucrpa 2, oreer ocrapJjsiercd B perucrpe X.

Mporpamma 111.4.3.1.1/54,52

AZlpec Komanza Kon ARpec KomaHAa Koa

HRrerpykuus
00 x—I13 43 17 T 53 ‘;/2 ;‘:ﬁ g
01 I—->x 3 63 18 34 3; y: e
5 ToaE & 19 Oox2 8 yiB/oc/me/men...
04 x—I14 44 21 22 29
05 C/II 50 29 Tl-»x 7 67 Pesyasrar
06 I 53 23 X 12
07 14 14 24 B¢ 0E Yor Y1» Yas -
08 II-»x 6 66 25 KII-x0 T0
09 Il»x7 67 2 + 10 Peructpnt
}(l) 2X (1)3 357; l_(}_x—»l’l ! 11401 0;1 CYETYHKH
12+ 10 29 K x>0 LO 2:3 Vi
13 x—I16 46 30 F LI 5L 4.5 Yi
14 6 06 31 32 32 6 Xy
15 x->I10 40 32 14 7 h/2
16 x—I11 41 33 B/O 52
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Bpems BbYHCIEHHS oOuepenHoro 3Hauenus y;— (20 4 T,) c, rme
Ty — BpeMs BbluHcaeHus f (x, y, y').
ITpumep. Peunthb nnq)(bepeﬂuua.nbﬂoe ypaBHeHHe

v =53+

npu xo = 1, yo =1, yo = 1. Llar h = 0,05.
[NToanporpammel Belyuciaenus f (x, y, y') HMeloT BHA:
a) ana nporpammel I11. 4.3. 1.1/21

F64F2x  FAF V™ :

6) ans nporpammet I111. 4.3.1.1/54, 52

1 +3%x4:B/O

[T >x6I1 »>x2x[M—>x4F VY~ : 1+ 3x4: B/O
Tabanua pesysabraToB
1 0 1 2 3 4 5
Xq 1,00 1,05 1,10 1,15 1,20 1,25
yi 1,00000 | 1,05188 1,10769 1,16765 1,23196 1,30085
Yrouu | 1,00000 | 1,05191 1,10776 1,16775 1,23210 1,30103
111.4.3.1.2. PeweHne metofom PyHre-Kyrra

yersepToro nopsgka

INoanporpamma Buiuncienus f (X, y, y') pacnonaraercs B siuefikax mna-
MSATH, HauhHasa ¢ ajpeca 54, U MOxKeT HCNoJb30BaTh peructpel 0—3 ( E)

Aprymelm,l GepyTcs:

Xy — M3 perucrpa 6, yy — U3 perucrpa A, yi —

u3 perucrpa B. Oreer f ocraBasiercss B perucrpe X.

IMporpamma 111.4.3.1.2/54,52

Axpec Komanpga Kox Anpec KomaHpaa Koa Anpec Komannaa Kox
00 x-IT 1 4ar 24 Il->x 7 67 48 x—>I1C 4C
01 3 03 25 10 49 TI-»x O 6r
02 13 26 x—I16 46 50 I1-»x 4 64
03 x-~»I19 49 27 1N 53 51 + 10
04 x—[IB 4L 28 54 54 52 x—=>I1 [ 4T
82 gl»x C 8(33 :233 M->x 7 67 53 B/O 52

X 12 :
07 : 13 31 x>l 4 44 . /?““Py"“"’[‘] ;
08 x—->[18 48 32 I-xB 6L GT
09 x—I A 4— 33 M—>x 7 67 "" X~
10 c/m 50 3 X 12 |y p8%m Jct;_/’r?ccn
11 0 53 35 x>l5 45 [|Yo /M...
12 27 27 36 II-x 9 69 Pesyabrar
13 1 53 37 Il-x 8 68 Yos Yis Yoo «-.
14 23 23 38 TII»x 5 65 Perucrpnt
15 In 53 39 + 10 4 fh/2




ITpodoascenue

Anpec |Komanna Koxn Anpec | Komanaa ‘ Kox Peructpnt

16 45 45 40 x—IT A 4— 5 y'h/2
17 M0 53 ) 14 6 Xq

18 27 27 42 I-»x 4 64 7 h/2
19 INN-xB 6L 43 + 10 8,A Vi
20 II-x A 6— 4 x->I1 B 4L 9.B vy’
21 mn 53 45 II-»x C 6C C, 3 ¢
22 38 38 46 I->x 5 65 v
23 Il-»x 6 66 47  + 10 a 3yi

OuepesHble 3HaueHHs Y; Bouncasiores 3a (60 + 2t¢) ¢, rae v¢ —
BpeMsl BhluncaeHHd f (x, y, y').
ITpumep. Peumntb puddepeHnnanbHoe ypaBHeHHe

" 3 [ xy' , )

= = + 1

Y 4(Vy—r
npu Xg = 1, y, =1, yo = 1. llar h = 0,1.
IMognporpamMma umeer BHA:
[M>x6II—->xBxII->xAFVy :1 4 3x4:B/O

Tabauua pesyabratos

i 0 1 2 l 3 4 5

Xy 1 1,1 1,2 1,3 1,4 1,5

1 1 1,1077563 1,2321001 1,3747563 1,5376002 1,7226564
Yroun 1 1,1077562 1,2321000 1,3747562 1,5376000 1,7226562

111.4.3.2. YPABHEHWE TPETbEFO NMOPAAKA

Ypasuenne y''' =1 (x,y, ¥, y'’) pewaercs meronoMm PyHre-Kyrra
BTOPOrO MOpsAAKA.

IMoxnporpamMma oiuncnenus f (x, y, v', y'') pacnonaraercsi B siueiikax
naMmsTH, HauuHasA ¢ anpeca 39 M MOXET HCoJb30BaTh peructpel A—J1 (u
E). ApryMeHTnl GepyTcsi: Xy — U3 peructpa 8, y; — u3 perucrpa 6, y;i —
u3 peructpa 4, y; — u3 perucrpa 2. Orser ocrasiasiercs B perucrpe X.

IMporpamma 111.4.3.2/54,52

Anpec Komanpaa Kon Anpec KomanAa Konm I/IHCTp)’KuHﬁ
00 x—II3 43 20 39 39 h/2 x—I19
01 TII-»x 3 63 21 TIl-»x 4 64 Xo x—I1 8
02 x—>N2 42 22 T 53 Yo x—I1 7
03 x5 65 23 927 27 Ve x—I1 5
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ITpodorxcenue

Anpec |[Komanna Kon Anpec |Komanaa Kon

04 x—I14 44 24 [I->x 2 62 y43 B/O C/ITC/II C/IN...
05 IM-»x7 67 25 I 53 Pesyabrar
06 x—>I16 46 26 27 27 Yor Yi» Ya» -+
07 C/n 50 27 I—-x 9 69 p

08 I 53 28 X 12 erHCTphl
09 16 16 29 B OE .

10 [M—>x 8 68 30 K1i'l—>x 0 0 0:1  cuerunkn
11 M->x9 69 31 + 10 9.3 Y
12 2 02 32 K x—»I[I1 LI it v
13 x 12 33 + 10 ; Yi
14 + 10 34 Kx-»>I[10 LO 6,7 Y1
15 x-I18 48 35 FLI 5L 8 X4
16 8 08 36 37 37 9 h/2
17 x=>I10 40 37 14

18 x—I11 41 38 B/O 52

19 TIII1 53

OuepenHble 3HaueHHs Yy, BhuHcasiores 3a (33 + ;) ¢, rae Tty —
Bpems BbiaHcaenus f(x,y, y', v').
{Ipumep. Pemmntb nuddepeHunanbHoe ypaBHeHHE

" Xy " 3 )
- oy" 3
Y =y ( Y3

npd X, = 2, y, = 3,0625, yo = 3,5, yo = 3,75. lllar h = 0,1.
INognporpamMMa Kmeer BHA:
M—>x8I1 - x6xIT - x4Fx% [M—>x2 2x1.5 —xB/O

Ta6auua pesyavratos

i 0 1 2 3 4 5
Xy 2 2,1 2,2 2,3 2,4 2,5
\%] 3,0625 3,4313 3,8405 4,2936 4,7938 5,3446
Yroqu | 3,0625 3,4318 3,8416 4,2953 4,7961 5,3477

111.4.3.3. YPABHEHUE YETBEPTOIO MNOPAAKA

Ypasuenne yIV) = f (x, y, y’, y"', y''’) pewaercsi Metrogom Pynre-
Kyrra Broporo mopsiaka. Iloamporpamma sbuucienus f (x, y, y', y”',
y’’’') pasmemaercs B namsiTH MamMHBI, HauuHas ¢ axpeca 45. OHa Moxer
ucrnosib3oBath peructpul C, J1 (u E). Aprymentsl Gepytcsi: X; — H3 pe-
ructpa A, y; — u3 perucrpa 8, y; — u3 peructpa 6, y{ — u3 perucr-
pa 4, yi" — u3 perucrpa 2. Ortser f ocrasasierca B peructpe X.
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Mporpamma 111.4.3.3/54,52

ARpec KomaHnaa Kon Anpec Komanaa | Kon
HnerpyKuns

00 x—>I13 43 23 45 45 h/2 x-»I1 B
01 TI»x 3 63 24 Il->x 6 66 Xg x-ITA
02 x—I12 42 25 1IN 53 Yo x—I1 9
03 Il-x5 65 26 33 33 Ye x—I17
04 x—>II 4 44 27 Tl-»x 4 64 Yo x—->I1 5
05 II-»x 7 67 28 OII 53 y” B/OC/IIC/1C/I...
06 x—II6 46 29 33 33
07 II-»x 9 69 30 II»x 2 62 Pesyabtar
08 x—II8 48 31 Imn 53
09 C/n 50 32 33 33 Yor Y1» Ya» -
10 In 53 33 II-xB 6L
11 18 18 34 X 12 Perucrpnl
12 Tl-»x A 6— 35 B} OE
3 JoxB 6L 36 KI->x0 T0 7 B
15 X 12 37+ 10 45 vi’
16 + 10 38 K x-»IT1 L1 ’ i
17 x> A 4— 39 4 10 6,7 vi
18 1 0l 40 Kx->IT0 LO 8,9 Vi
19 0 00 41 F LI SL A Xy
20 x—I10 40 42 43 43 B h/2
21 x-»T11 41 43 < 14
22 I 53 44 B/O 52

OyepenHble 3HAaueHHS Yy; BblUHCAsAOTCH 3a (42 + 7;) ¢, roe T3 —
Bpems Beiuucaenus f (x, y,y, y"’, y'").
ITpumep. Penmths auddpepeHnnasbHOe ypaBHeHHe

yV =" —xyy'y"
npu xo=1, yo=1, yo=1, yo=1, y; =1. llar h=0,1.
INopnporpaMMa uMeer BH.:

No>x3 F2ll—>xA > x9xI1—>x 7xII—-x5x —B/O

Ta6auua pesyabratos

i 0 1 2 3 4 5
Xy 1 1,1 1,2 1,3 1,4 1,5
N 1 1,1050 1,2210 1,3490 1,4898 1,6441
Yroun 1 1,1052 1,2213 1,3494 1,4902 1,6442




111.4.3.4. YPABHEHUE NATOrNO NOPAAKA

Ypasuenue y\V) =1 (x,y,y’, ¥y, v, yIV)) pemaercs meronom PyHre-
Kyrra Broporo nopsiaka. Ilpu Beiumciennn no nporpamme 111.4.3.4/54

noanporpamMma BblunciaeHus f (x, y, y', ¥y, ¥y, yUV)) pasmemaercs
B siYefiKax NaMsiTH, HauHHas C aapeca 45, ¥ MOXKET HCIOJb30BaTh PErHCTP

J. Aprymentsl GepyTtca: Xy — H3 peructpa B, y; — u3 perucrpa 9,
yi — u3 peructpa 7, y; — U3 perucrpa 5, y;  — M3 perucrpa 3,

yi"™? —us perncrpa 1. Orser f ocraBasierca B perucrpe X.

Mporpamma 111.4.3.4/54

AApec | Komanna KoA Anpec | Komanaa Koa HHucTpyRuns
00 x—IT12 42 23 IM->x 7 67 h/2 x-»TI C
01 1 01 24 I 53 xo x—-I1 B
02 0 00 25 35 35 Yo x—I1A
03 x->I10 40 26 Il-x 5 65 yo x—I1 8
04 K Il-x B} TE 27 M 53 yi  x—>I16
05 K x—[10 LO 28 35 35 ve'' x—TI 4
06 F LO 5T 29 Il»x 3 63 yVIB/OC/MC/IC/II..
07 04 04 30 T 53
08 Il-x A 6— 31 35 35 Pesyabrar
09 C,/I 50 32, M—x 1 61
10 11 53 33 I 53 Yor V1> Yar oee
1 18 18 34 35 35 Perncrps
12 Il>x B 6L 35 Il-x C 6C
13 I-x C 6C 3% x 12 0 Pt
4 2 02 37 Bt OE 2y
15 x 12 38 KI{x0 TO 34
16 + 10 39 + 10 56
17 x-»II B 4L 40 K x=I1 Bt LE 78 v
18 1 01 41 + 10 ; Yi
19 1 01 42 K x>0 Lo 9% A v
20 x=I10 40 43 <« 14 B X1
21 Tl 53 4 B/O 52 C h/2
22 46 46

Ouepennble 3HaueHHs Y, BbluHcasioTes 3a (50 4 t4) ¢, rie Ty — BpeMms
Bbluncsienns f (x, y, vy, vy, ¥y, yIM).

[Tpn Bbluncnenuu no mnporpamme 111.4.3.4/54,52 moanporpamma BbI-
yucrennsa f (x, y, v, ¥y, v, yUV)) pasmemaercs B syefikax namaTH, Ha-
yHHas ¢ agpeca 50, U Moxer Hcnonb3oBath peructp E. AprymenTs GepyT-
ca: x, — u3 peructpa C, y; — u3 perucipa A, y; — u3 perucrpa 8,
yi — H3 peructpa 6, y'i’ — u3 perucrpa 4, y{") — u3 perucrpa 2. Ot-
Bet f ocraBisercsa B perucrpe X.
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IMporpamma 111.4.3.4/54,52

Anpec | Komanaa Ken Apapec | Komanna Koxn HHCprKuHﬂ
00 x—I13 43 25 50 50 h/2 x—I1 [
01 TII->x 3 63 26 II-»x 8 68 Xo x—>I1C
02 x—I12 42 27 I 53 Yo x—I1 B
03 I-»x 5 65 28 38 38 Ve x—I19
04 x—II4 44 29 I»>x 6 66 Yo x—>I17
05 Il-»x 7 67 30 T 53 vy x—I15
06 x—I16 46 31 38 38y B/O c/mc/cm...
07 Tl->x 9 69 32 II-»x 4 64
08 x—II 8 48 33 Imn 53 PeayabTrar
09 Il-x B 6L 34 38 38
10 x—>I1A 4— 35 [l-»x 2 62 Yo, Y1, Y2, ---
11 ¢/ 50 36 I 53 Perncrpat
12 I 53 37 38 38
13 20 20 38 Mx I 6r 0; 1 cucT—
14 Tl»xC  6C 39 x 12 %3y
15 TM>x 1 67 10 Bt 0E 45y
16 2 02 41 K I-x0 TO 6;:7 i
17 x 12 42 L 10 89 vy
18 3 10 43 K x-»I11 LI R
19 x-I1C 4C 4 L 10 A;B y;

20 1 01 4 Kx-»II0 LO C X1
21 2 02 46 F LI 5L i h/2
22 x->I10 40 47 48 48

23 x—I11 41 48 <« 14

24 T 53 49 B/O 52

Ouepennpie 3HaueHus Y1, BbUHCISIOTCA 32 (56 4+ 1¢) c, rme T4 —
BpeMsl Boiuucaenus f (x,y, y', y”', y'"’, yiV).
ITpumep. Pemntn nmptpepeﬂuuanbﬂoe ypaBHEHHE

YWV =12y 4+ 13y" +2xVy
npu xo=1, yo=1, yo=1, yo=1, yy =1, yiV =1, Illar h=0,05.

[MoanporpamMmbl HMEIOT BHA:
s nporpammer 111.4.3.4/54

Msx11.2xM->x313x+MN-xBM-x9F7) x2x + B/O
s nporpammel 111.4.3.4/54, 52
M->x21.2xMN>x413 x +N>xCIl->xAF )Y x2x +B/O

Ta6auua pesyawraros

T 1 2 | 3 | 4 | 5

Xi 1 1,05 1,1 1,15 1,2 1,25

Yi 1 1,05125 1,10513 1,16177 1,22133 1,28399
Yroun 1 1,05127 1,10517 1,16184 1,22144 1,28415




Tnasa IV

CrinAXuBAHUE
SKCNEPUMEHTATINbHbIX
3ABUCUMOCTEHN

IIpu paGore c 4HCJIOBHIMH JaHHBIMH 4acTO BO3HHKaeT 3ajaya mpHGIu-
JKEHHOI'0 aHAJIHTHUECKOIO NpejcTaBieHus QyHKUMH ¥ (DYHKUHA y MOXeT

ObTh M caAyyaiHHOH), 3aJaHHOH 3HaueHHSIMH B N y3Jaax X; Vy;=

=y (Xi, X{, ..., x('?)), i=1,2,...,n TakumMu 3agaHHBIMA B y3jax 3Ha-

YEHHSIMH MOTyT OBbiThb Ppe3yJ/IbTaThl 3KCINEPUMEHTAIbHBIX HCCJIeJOBaHHi,
TabJHIbLl H Ja)e aHaJHTHYeCKHe QYHKUHH, HCIONb30BaHHE KOTOPHIX CBSl-
3aHO C PACYETHHIMH TPYAHOCTSMH.

Ilenblo annpokcHManHH fBJsieTCA KaK NOJyd4eHHe HArysiHOro (XOTs
H NPHOJIKEHHOTO) aHAJHTHUECKOTO NMpEeACTABJEHHSI O 3aBHCHMOCTH y OT
napamerpo x), 1 = 1,2, ..., m, TaK 4 OlleHKAa 3HAYEHHUs ¥ B IPOH3BOJIb-
Holt Touke X = (X, X', ..., X(™). [To3TOMy anNNPOKCHMHPYIOULYIO (BYHK-
uuio f (X) cenyer BHIGHPATh O BO3MOMHOCTH GOJiee IPOCTOH.

Iast Toro uro6ul f (X;) Gbina 6JH3KA K yy B N y3adaX X;, B QYHKUHIO
f (xy) BBomAT k (k << n) HeompeleNeHHHIX MAPaMETPOB a;, A, Ay, -eey
ay, TaK YTO aNnnpPOKCHMHpylowas GyHKuuSA HmeeT obwui BuA i (X4, a,
a,, ..., 3y), H 3aTeM TeM HJY HHBIM CIOCOG0OM ONTHMH3HPYIOT 3TH Mapa-
METpHI.

OGbluHO B KauecTBe Mepbl pasnuuusi f H y BHIGHPAIOT cpeJiHeKBaaparuye-
CKYIO (MJIH KBaJpaTHueckywo) omuOKy [13]

n
1 - 2
0 =— 2 [Yl—f(xb a3, ag ..., ak)] *
n i=1
Hnddepenuupys o® no napamerpam a; (j = 1,2, ..., k), noayuaem cuc-
TeMy ypaBHeHui 00%/da; = 0 (j = 1,2, .., k), Koropas paspemnma oT-
HOCHTE/JIbHO HEeH3BECTHBIX NapaMeTpoB a,, a,, ..., dg, ecld f (X, a,, a,,...,

a,) JMHefHa OTHOCHTENILHO 3THX NapameTpoB. B obuieM ciyyae s omnpe-
JeJIeHHs] ONTHMAJIbHBIX 3HAYeHHH ITHX NapaMeTPOB HCHOJb3YIOT Pas3jiHy-
Hble METO/bl: IHHeapH3alUH, HTepPalHOHHbIE U T. 1.
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IV.1. CTNAXXMBAHUE DYHKUMEHA
C OAHMM HEM3BECTHBIM MAPAMETPOM

1IV.1.1. IPAMASR C 3AAAHHBIM HAKJIOHOM
(YFNOBbIM KOO DULMEHTOM k)

Hcxonnbie jaHHble (Xy, y;) criaxkusaiorcs mnpamont f=a + kx ¢
HeH3BeCTHHIM NapaMetrpoM a. TpeGyercsi HaWTH 3HaueHHe napaMerpa a H
CPeIHHI KBajpar OWMGKH 02,

PacuerHbie gopmy.ibi:

1 2 (y1—kxy); 02_— Z (y;— kxy)2—aZ

n =1

[porpamma 1V.1.1/21

Anpec | Komanpa Kon Anpec | KoManna Kox Anpec | Komanzaa Koa
00 P2 21 25 F x2 55 54 X 26
0l Cx 76 30 4 06 55 4 06
02 P3 31 31 F4 42 60 F3 32
03 P4 41 32 -+ 96 61 F x2 55
04 P5 51 33 P4 41 62 — 86
05 C/IT 78 34 F5 52 63 P4 41
10 P6 61 35 1 14 64 4 06
11 F2 22 40 + 96 65 F3 32
12 X 26 41 BII 58 70 c/m 78
13 4} 06 42 F ¢ 05
14 F6 62 43 F l/x 45
15 — 86 4 ¢ 06 Pel‘HCprl
20 l-r 06 45 F3 32 2
21 3 32 50 /—/ 56 3 2‘. (xx—yYy); a
22 4+ 96 51 X 26 4 3 (xx—Y)? o?
23 P3 31 52 P3 31 5 i;n
24 16 53 F4 42 6 vy

{Iporpamma 1V.1.1/54,52

Anpec | Komanga Kox Aapec | Komanpa Kon Anpec | Komanzaa Koa
00 x—I10 40 14 4 10 28 F Bx 0
01 3 03 15 x—II 4 44 29 M->x 0 60
02 F 10x 15 16 <«— 14 30 : 13
03 x—I13 43 17 F L3 5— 31 13
04 Cx or 18 06 06 32 II-x3 63
05 x—>I14 44 19 3 03 33 F x? 22
06 C/I 50 20 F 10% 15 34 — 11
07 IM->x0 60 21 II-»x 3 63 35 x—I1 4 44
08 13 2 — 11 36 M—-x 3 63
09 — 11 23 II-x 0 60 37 C/Tt 50
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ITpodoascenue

Anpec | Komanna Kox | Anpec | Komauna Koxn

10 — 11 24 13 Peructpu

11 F Bx 0 25 13 0 K

12 F x? 22 26 x—I13 43 3 (1000—i); a
13 Il->x 4 64 27 Il->x 4 64 4 3 (y/k—x)%; o?

Jast o6enx nporpaMM HCNoJb3yerTcsi euHasi HHCTPYKLHS.
Hucrpyxuus IV.1.1/21, 54, 52

Ha6patb l BLINOJMHHTDL
CojilepxkaHue unea0 KOMaHB PeayabTar
1. 3aHecTH yra0Bofl K03 ¢HUH-
eHT X B/O C/I1 0
2. 3aHectH wuHcAa  ouepeaHoOil
napbl HCXOJAHBIX JAHHBIX Xi B4 Xq
Y1 C/m i

3. Ecau ucxonHble NaHHBe HC-
yeplHaHwl, paJjee, HeT — K I 2
4. BpbluHcauTb a H 02
a) aas mporpammu 1V.1.1/21 BIT 4 C IT [a—» per X, 3

6) ans nporpammn  IV.1.1/
: BI 19 C/MT lo*—s per Y, 4
BpeMs o6paGoTku oamHoli mnapbl uHcen — 4 — 5 ¢, BpeMs BBIYHCIIE-
HHUA a H 02 — 4—T7 c.
ITpumep. Crnagutb COBOKYMHOCTb JAHHBIX
—1;00;2 2,8 3;11 3;10 6; 20 npsMoii ¢ yri10BbIM KO3pHIIHEH-
ToM K = 3. Onpegeauntb a u 2. Orser: a = 2,0; 6> = 0,333.

1V.1.2. ®YHKUMSA C HEM3BECTHBIM MHOXMTESNIEM

OnbiTHBIE JaHHBIE CriaXHBalOTCs QyHKuUMeld y = B @ (x), rae ¢ (x)
MOJIHOCThIO M3BecTHA. TpeGyeTcsi HallTH 3HaueHHe mapaMmeTpa b H cpefHH#
KBajJpaT OIHOKH o2,

Pacuernble ¢opMybr:

p3 X 1
b =—y‘;’;(l; 0% = —[Zy} —bIy; ¢ (xy)].
Z¢? (xy) n

[MoanporpamMma BbiyHC/ICHHS @ (X) pasMmelnaercsl B siuefiKax MaMsiTH He
IIOCPEJICTBEHHO 3a OCHOBHOH NPOrpaMMOH M 3aKaHYHBaeTcs KOMaHJIOM
B/O. Aprymenrt x u otBer ¢ (x) — B perucrpe X.

B noanporpammax ans pacuera ¢ (X) MOryT GbITb MCNOJNB30BaHB pert-
CTpHI:

a) pna nporpammet 1V.1.2/21 8, S1 — S6, aTakxe 7 B Kauecre ornepa-

THBHOTO;
6) aas nporpammbl 1V. 1.2/54, 52 5 — I (u E).
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[Mporpamma 1V.1.2/21

Anpec | Komanna Kon Appec | Komanja Kon Anrpec | Komanaa Kog
00 Cx 76 32 4 06 64 X 26
01 P2 21 33 F2 22 65 4 06
02 P3 31 34 4 96 70 F 4 42
03 P4 41 35 P2 21 71 —_ 86
04 P5 51 40 F6 62 72 lI 06
05 ¢/ 78 41 F x? 55 73 5 52
10 P6 61 42 4 06 74 36
11 < 16 43 F4 42 75 /—/ 56
12 I 68 4 + 96 80 4 06
13 F — 85 45 P4 4] 81 P7 71
14 P7 71 5 F5 52 82 F 6 62
15 F x2 55 51 1 14 83 C/In 78
20 4 06 52 4 96
21 F3 32 53 BII 58 Peructpet
2 + 9% 54 F 4} 05 2 Syg
23 P3 31 55 F2 22 3 ¢
24 F7 72 60 4 06 4 Zy?

25 ]I 06 61 F3 32 5 i, n

30 6 62 62 36 6 y: b

31 X 26 63 P6 61 7 @; o?
IMporpamma 1V.1.2/54,52

Anpec | Komauna Kon Aznpec | Komanna Kon Anpec | KomaHZAa Kox
00 Cx or 17 % 12 34 X 12
01 x—>I16 46 18 II->x 6 66 35 IM—>x 2 62
02 x->I17 47 19 + 10 36 — 11
03 x—II2 42 20 x—>I16 46 37 /—/ oL
04 x-—II 4 44 2] — 14 38 M—-x 4 64
05 c/n 50 22 Il-»x7 67 39 : 13
06 x—I13 43 23 4 10 40 x->I17 47
07 F x2 22 24 x—>I17 47 41 I—-x 6 66
08 II-x 2 62 25 KIl-»x 4 r4 42 c/ 50
09 4 10 26 Il-x 4 64
10 x—>II2 42 27 BIl 51
11 <« 14 28 05 05 Peructpn
12 I 53 29 II->x 6 66 2 Zy?

13 43 43 30 B¢ OE 3 vy

14 F x2 22 31 II-x7 67 4 i;n

15 FBx 0 32 13 6 2yp; b
16 TIl-»x 3 63 33 x—»I16 46 7 Z¢?*; of

Jlasi obeux mporpamm Hcnosib3yercs eAHHas WHCTPYKIHS.

123



Hnerpyxuus 1V .1.2/21, 54, 52

Conepmamne | o | eesm
1. OYHCTHTb CyMMaTOpH B/O C/IT 0
2. 3aHecTH uYHClIa OuepeqHOH
napel HCXOJHHX KaHHHX X B4 Xi
Vi c/m
3. Ecan naHHBle HcuepnaHH, Aa-
Jee, HeT — K I. 2
4. Buuucaute b u o%:
a) aaa nporpammmu 1V.1.2/21 BIT /—/ C/l'[} B—B per. X, 6
6) ana nporpaMmm IV.1.2/ BIT 29 C/II o2—s per. Y, 7
52

’

Bpems o6pa6otku oaHol mapu yucen — 7—10 c; Bpemsi BoiuHCaeHus b
H o —5ec
IIpumep. Criaagutb COBOKYNHOCTb JaHHBIX (X3, y) 1;2 1,5;7 2;
12 2; 13 2,5; 18 dyHkuneit y = bx?. Onpegenutb b u o2,
ITopnporpamma BbiYHC/IeHHs QYHKUMH ¢ (X)= x® umeer BuA: Fx® B/O
\ BoimonHuB TpeGoBaHHA MHCTPYKIHMH, TNOJYYHM OTBeT b = 2,985;
o? = 0,522.

1V.1.3. ®YHKUMUSA C HEM3BECTHbIM CJIATAEMbIM

OnbiTHbIE JaHHble CIVIaXKHBAlOTCA (yHKUHeH y = a -+ ¢ (X), rae
¢ (X) moJHOCTbIO M3BecTHAa. Tpebyercs HaiiTH 3HaueHWe mapamerpa a M
CPeJHHH KBajpar OMHOKH G2,

Pacyernbie dopMyJIsl:

a= ITE [Vi—o (x)]; 0*= —ln- 2y —o (x)P—at

IMoanporpaMma BblYHCJIeHHS @ (X) pa3Meillaercsl B si4eHKax MaMSTH
MalIMHbl HemNocPeACTBEHHO 3a OCHOBHOH MpPOTpaMMON H 3aKaHUHBaeTcs
Komangoii B/O. AprymeHr X u orser ¢ (X) — B perucrpe X.

IMporpamma 1V.1.3/21

Anpec | Komanpa Kox Alpec | KomaHma Kon AZpec | Komanpa Kon
00 Cx 76 25 F3 32 54 F5 52
01 P2 21 30 <« 16 55 36
02 P3 31 31 F x? 55 60 4 06
03 P5 51 32 + 96 61 F 2 22
04 C/ 78 33 P3 31 62 F x2 55
05 P4 41 34 F5 52 63 — 86
10 «~— 16 35 1 14 64 P3 31
11 1 68 40 + 96 65 4 06
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IIpodoascenue

Anpecl Komanpna Kox Anpec | Komanna Koxn Anpec Komanpga Kon
12 P Cx 73 41 BII 58 l 70 F2 22
13 4 06 42 0 04 71 C/n1 78
14 F4 42 43 F2 22
15 <«— 16 4 4 06 Peructphi
20 — 86 45 F 5 52
21 ¢ 06 50 36 2 2 (y—9); a
22 F2 22 51 P2 21 3 2 (y—9)% ot
23 + 96 52 F3 32 4 y
24 P2 21 53 ¢ 06 5 i; n
Iporpamma 1V.1.3/54,52
Anpec | Komanpa Kon AApec | Komanna Koa Anpec | Komavza Kon
00 Cx or 15 x—>I12 42 30 13
01 x—II2 42 16  «—— 14 31 I-»x 2 62
02 x—I13 43 17 II->x 3 63 32 F«x? 22
03 x—>I15 45 18 4+ 10 3 — 11
04 C/II 50 19 x—IT3 43 34 x->I13 43
05 x—I1 4 44 20 KIl-x5 T5 35 Il»x 2 62
06 <«— 14 21 II->x 5 65 36 CAI 50
07 TIIII 53 22 BIl 51
08 37 37 23 04 04
09 TII-»x 4 64 24 TJl»x 2 62 Peructpu
10 — 11 25 II-»x 5 65
il F x? 22 26 13 2 2 (y—9); a
12 TII->x 2 62 27 x—~»I12 42 3 2 (y—o9)% o?
13 F Bx 0 28 Il-x 3 63 4 yy
14 — 11 29 II-»x 5 65 5 i;n
Jns ofenx mporpaMm HCHOJNb3yeTcs eXHHAs HHCTPYKIHA.
Hucerpykuns 1V.1.3/21, 54, 52
Ha6patb BbinosiHuTL l
CoznepxaHue JHCA0 KOMaHAb Pe3yabTar
1. OYHCTHTb CYyMMaTOpH B/O C/IT 0
2. 3aHecTH 4HC1a  OuYepexHOR
napH HCXOJHHX HaHHBIX Xy B4 Xy
Yi c/I i
3. Ecau naHHHle HCYepHaHH, 1a-
Jee, HeT — K m. 2
4. Bnuucaurs a, o%
a) aas nporpammu IV.1.3/21 BIT 4 C/I1 { a—sB per. X, 2
6) éums nporpamMmu I1V.1.3/ BIT 24 C/T1 o2—B per. Y, 3
, 52
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Bpemsi 06pa6oTKH ofHO# napel uucen — 6—10 ¢, BpeMms BblUHCIe-
HUsl a U 62 — 5 cC.

{lpumep. Criajutb COBOKYMHOCTh JAHHBIX (X;, yy) 1; —1 2; 0,4 3;
2,3 4;4,5 5; 7 pyukuueit y = a + x Inx. Onpenenuts a u o2,

INognporpamMma BbluHCAeHHS QYHKIMH @ (X) HMeeT BHI:

a) mas mporpammel 1V.1.3/21 4 P InxB/O

6) n1a nporpammel 1V.1.3/54,52 B4 F InxB/O

BoinonuuB TpeGoBaHHsA HHCTPYKIHMH, MOJyYyHM oTtBeT a = — 1,015,
o2 = 6,73-10—4

1V.1.4. NPOU3BOJIbHASl HEMPEPLIBHASI ®YHKUUS

Hcxonnble nanHble criaxuBaoorces pyHknued f (x, a), B ofmeM ciayyae
HeJIHHEHHOH 1o a.

1V.1.4.1. PA3NOXEHUE B PAM TEXNOPA

Ecau craaxyBaomas ¢ynkuus f (x, a) HenpepbiBHA U qudpepeHUHpY-
eMa 1o epeMeHHOH a, ee MOXKHO TPeNCTaBUTh OTPe3KoM psAja Teiiopa B
HEeKOTOPOH OKPeCTHOCTH TOYKH a,, OTPaHHYHUBILUHCH JHHEHHBIM NMPHOIHKe-
HHEeM:

f(x, a) &  (x, a)+ (a—a0) I' (x, a).
3anaua o CrVIa)KHBaHHH TPH 3TOM CBOAMTCH K PeLIEHHIO CHCTEMB ypaBHe-
HHH OTHOCHTEJIbHO NPHPALIeHUs HeH3BeCTHOro napamerpa Aa = a — a,.
[TpuMeHsist aJIrOPHTM HECKOJIBKO Pa3, MOXKHO HAHTH pelieHHe ¢ TpeGyeMoil
TOYHOCTBIO.

Bonpoc o cxoauMmocTH 3nech He paccMarpHBaeTcs; OTMETHM TOJBKO,
YTO CXOJAHMMOCTb 3aBHCHT OT BHJAA CIJIaKHBawweldl (GyHKUHH, HayajlbHOro
NPHOIHXKeHHd M pa3bpoca HCXOJHBIX NAHHBIX.

Pacuernble ¢popmy.ibL:

n
0} =no} = 2 yi—T (xy, 3% aj41=2; +Aa;
= sy
Z (')
nOCJ'leI[OBaTeJIbHOCTb BbIYHCJIEHHH TaKoOBa. BBOI[PITCﬂ HayaJIbHOE
ﬂpPléJIH}KeHHe 49, 3aTE€M HCXOJHbI€ JaHHbIE. Broluncasiercss BeJIMYHHA (;'%,

N
MPONOPUHOHATbHAS CpeJHeMy KBaJpary OWHOKH (05 = noj), U 3arem
caelyiollee NPHOMHXKeHHe HeM3BECTHOro mnapamerpa a. LIMKn «BBOX aaH-
HbIX — BBIYHCJIEHHe G U aj» MOBTOPSeTCs 1O TeX Nop, MOoKa 3HaueHHe cpell-
Hero KBajpara OLIHGKH He YCTAHOBHTCH.
ITonb3oBaresieM o/MKHa GBITH COCTaBJeHa MOANPOrpaMMa BhIYHCIEHHS

sHaueHuH ¢yuxkuun f (X, a) U ee mpouspoanoi ' = Ty PasMemlacMas

B siyedKaxX MaMsaTH HenocpeJACTBEHHO 32 OCHOBHOH NMpoOrpaMMoii U UMelolas
B KOHIle KoMaHAy Bo3Bpara B/O.

a; =
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AprywmenT x Gepercsl U3 perucTpoB X WJIH 5, 3HaUeHHe aj; — H3 PErucr-
pa 7. Bpiuncnennoe sHayeHue f' momemaercs B peructp 4, a 3HaueHue f
ocras/siercs B perHcrpe X.

B noanmporpamMe MoXXHO HCIIOJIb30BATh CJEAYIOLHE PErHCTPHI:

a) ans uporpammul 1V.1.4.1/21 S1 — S6, a Takxke P4 B KauecTBe one-
PaTHBHOTO;

6) masa nporpammel 1V.1.4.1/54,52 8 — I1 (u E).

IIporpamma 1V.1.4.1/21

Alpec | Komanna Kon Aapec | KomaHAa Kopa Azxpec | KomaHzna Kopa
00 B/O 48 31 F+4 42 62 16
0l F5 52 32 X 26 63 — 86
02 C/ 78 33 l-i 06 64 P7 71
03 P6 61 34 2 22 65 P5 51
04, «~— 16 3% -+ 96 70 Cx 76
05 P5 51 40 P2 21 71 P8 81
10 I 68 41 F4 42 72 P2 21
11 Cx 76 42 F x2 55 73 P3 31
12 4 06 43 4 06 74 B/O 48
13 F6 62 4 F8 82
14 — 86 45 + 96 Peructps
15 P6 61 50 P38 81
20 F x? 55 51 B/O 48 2 I (f—y)i’

21 4 06 52 F2 22 3 X (f—y)?

22 F3 32 53 PI 06 4 f

23 4 96 54 8 82 5 x; ajy

24 P3 31 55 36 6 vy; (t’—y)

25 F6 62 60 l-I 06 7 aj

30 ¢ 06 61 7 72 8 I (i)
Hucrpykuns 1V.1.4.1/21

CoJaepxanue an}gg,aon Buxggg:x‘::'b ~ PeayabTtar

1. Beecrn nporpaMMy H 1OA-

nporpaMmy BBIYHCJIEHHS

f(x, a) u {'(x, a)
2. 3aHecTH HCXOZHOe 3HAa4YeHHe

napaMerpa a a, BIT F BII C/I1 a,
3. 3aHecTH 4YHCJIO OuYepelHOH

napel HCXOXHHX JaHHBIX Xg 4 Xq

1 c/n Xy

4. Ecan [paHHHe HCYepMaHH,

nanee, HeT — K 1. 3
5. BuBecTH 3HaueHHe 012 F3 aj2
6. BHUYHCAHTH OYepelHOe NpH-

GJIHXKEHHe mapaMeTpa a BI1 P /—/ C/I aj4—B per. X,
7. s ocyuiecTBleHHs Clely- 5, 7

foutefi HTepaHH —K 1. 3
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ITporpaMma 1V.1.4.1/54,52

Anpec | Komanaa Kon Anpec | Komanna Kon Anpec | KomaHna Kon
00 x->I17 47 16 II-»x 4 64 32 06 06
01 x—>II5 45 17 F Bx 0 33 »x7 67
02 Cx or 18 X 12 34 Io>x 2 62
03 x—I11 41 19 TII-x 2 62 3% I-»x 1 61
04 x—I12 42 20 + 10 36 13
05 x—I13 43 21 x—I12 42 37 — 11
06 Il—-x 5 65 22 <« 14 38 BII 51
07 C/n 50 23 II->x 3 63 39 00 00
08 x—>I16 46 24 + 10 Peructpnl
09 <« 14 25 x—~I13 43 1 = (")

10 x->II5 45 26 II->x 4 64 2 = (f—y 1

11 I 53 27 F x2 22 3 3 (f—y)? o?

12 40 40 28 IlI-»x 1 61 4 i

13 Jl-x6 66 29 + 10 5 x; ajyq

14 — 11 30 x—>I11 41 6 y; (f—y)

15 F x? 22 31 BII 51 7 aj
Hucrpykuus 1V.1.4.1/54,52

Copepxanne l::gg%“ Eﬂﬂ‘;ﬂ;ﬂ“ Pesyabrar

1, Bsectu mporpammy W mnoa-

NporpaMMy  BHYHCJEHHA

f(x, a) u {'(x, a)
2. 3aHeCTH HCXOLHOEe 3HaueHHe

napameTpa a a, B/O C/II a
3. 3aHecTH uHMcaa oOuepefHOMH

naphl HCXOJIHHX XaHHHX Xj B4 Xy

Y1 c/m Xy

4. EciH paHHHeE HCYepNaHH,

Jlajee, HeT — K 1. 3
5. BuBecTH 3HaYeHHe O IT-x 3 of
6. BbIYHCIHTL OYepefHOe MpH-

GJHMeHHe MapaMerpa a BIT 33 C/IT aj,,;—B per. X,5,7

7. Ias ocyuiecTBJieHHsT caely-
Iolelf HTepaud — K m. 3

Bpems o6pa6GoTku onHOH mapel uncen — 7 — 11 ¢, BpeMs BbIUHCJIe-
HHsl a — 3—4 c.

ITpumep. CrnaguTb COBOKYNHOCTb NAHHBIX (Xi, V)

1, 0,4 2; 1,1 3;1,5 4; 1,8 ¢dyuknueit y = In ax. Onpeneanrtb a
u 0%. B KauecTBe HAauaNLHOTO NPHGIMIKEHHS MPHHATb a3y = 1,0.

IIpousBogHas criaaxkuBawuiel GYHKIIHH 10 MapaMeTpy a ecn:la. INoanpo-
rpamMma BbluMcaeHus 3HaueHu#t f u f, uMeer BuI:

a) anas nporpammul 1V.1.4.1/21 ¢+ F7F 1/xP 4: P In B/O

128



6) nias nporpammel 1V.1.4.1/54,52 1 - x7 F1/x x—1I14: F In
B/O
BhLINONHUB YeThbipe HTepalHH, MOJYYHM:

i 0 1 2 3 4

ay 1 1,405 1,497 1,500 1,500
o} 0,658 0,0171 1,33-10~* | 1,16-10-4 1,16-10—4

1V.1.4.2. METOA, NOCNEAOBATENbHbIX MPUBJIMKEHMUHA

IlpousBoauTcA ONTHMH3aLHsA MapameTpa a anmnpoKCHMHpylomel GyHK-
uuu f (X, a) npu 3agaHHuKl UCXOAHOH GYHKIHK Y B n y3naXx. OnTHManbHoe
3HayeHHe a OompejeNsieTcsi MeTOIOM IOCJIeJ0BaTeNbHOrO MPHGIHKEHHS
NMpY MHHHMHU3ALHH BeJHUYHHbI HEBSI3KH

= 3 If (xi, ) —yilt

i=1
Ilo TNPpHUBEJIEHHBbIM IIPOrpaMMam BbIYHCJIAETCA ONITHMAJ/IbHOE 3HAYEHHEe a H

COOTBETCTBYIOLIEEe MHHHMAJILHOE 3HaYeHHe OF,

[loanporpamma puluncienus f(x, a) pasmemiaercsa HernocpeiCTBEHHO
3a OCHOBHOM MporpaMMoil 1 3akaHuuBaercsl Komaunoi B/O. das BoluHce-
Hua f (x, a) 3HaueHue x Gepercs u3 perucrpa X, a 3HaueHHe a — U3 pe-
ructpa A. BoiuncienHoe 3HauenHe f (x, a) nomemaercst B perucrp X.

1V.1.4.2.1. Npou3sonbHOe pacnpefeneHMe Y3nos X;

Y3nel Xy, GYHKUMH Y 3aiaHbl NPOH3BOIBHO (X; — X;_; = const;
i = 2,3, ..., n), KOJMYECTBO y3JIOB N He mpesbiiaer 5 (n < 5). 3HaveHus
Y3JI0B H COOTBETCTBYIOIIHX Y (X;) BBOASATCS BPYYHVIO B PErHCTPbl NMaMATH
cootBeTcTBeHHO 0 — 4 M 5 — 9 M B mpouecce BHIYHCIEHHH He H3MEHSIOTCA.

Iporpamma 1V.1.4.2.1/54,52

Anpec | Komanna Kox Anpec | Komanna Koxn Anpec | KomaHaa Kon
00 x—»IIB 4L 29 II»x 7 67 58 bBIl 51
0or — 11 30 I 53 59 06 06
02 x—IIA 4— 31 65 65 60 TII->x A 6—
03 9 09 32 II-x 3 63 61 I-x B 6L
04 F 10x 15 33 I 53 62 — 11
05 x—>I1C 4C 34 71 71 63 x—ITA 4—
06 Il-x A 6— 36 Il-x 8 68 64 c/n 50
07 II-x B 6L 36 I 53 65 — 11
08 + 10 37 65 65 66 F x? 22
09 «x—I1A 4— 38 Il-x4 64 67 Il-»x C 6C
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ITpodoscenue

Kon | Anpec

Komanaa Kon Anpec | Komanaa Komanna Kon
10 II-x C 6C 39 I 53 68 -+ 10
11 x->I1 1 4ar 40 71 71 69 x—=I1C 4C
12 Cx or 41 TJl-»x 9 69 70 B/O 52
13 x->I1C 4C 42 NI 53 Perucrpu
14 TIl»x0 60 43 65 65
15 I 53 4 TIl-»x [ 6r 0 Xy
16 71 71 45 — 11 1 Xg
17 Il-x 5 65 46 F x>0 59 2 X3
18 TII 53 47 06 06 3 X,
19 65 65 48 Il-x B 6L 4 Xs
20 II-x 1 61 49 F cos Ir 5 Yi
21 I 53 50 F cos—! 1— 6 Ya
22 71 71 51 F x+#0 57 7 Ys
23 Tl-x 6 66 52 60 60 8 Ye
24 TIII 53 53 II-x B 6L 9 Ys.
25 65 65 54 3 03 A a
26 Tl—»x 2 62 55 13 B h
27 1M 53 56 /—/ oL C onepaTnsHbiA
28 71 71 57 x—+II B 4L I a?
[porpamMma 1V.1.4.2.1/52
Axpec | Komaxza Kox AZpec | Komanza , Koxn | Ampec | Komaaza | Kon
00 x—IIB 4L 28 I 53 56 <«—— 14
o1 — 11 29 55 55 57 I 53
02 x—IT A 4— 30 II-»x 4 64 58 66 66
03 9 09 31 M-»x9 69 59 II-x E 6E
04 F 10% 15 32 I 53 60 — 11
05 x—IIC 4C 33 55 55 61 F x? 22
06 Il-x A 6— 34 II-+x 1 6r 62 Il-x C 6C
07 TII-x B 6L 35 — 11 63 + 10
08 -+ 10 36 F x>0 59 64 x=>I1C 4C
09 x—ITA 4— 37 06 06 65 B/O 52
10 TII-x C 6C 38 Il-xB 6L
11 x=IT [ 4T 39 F cos ir PerucTpnl
12 Cx or 40 F cos—! 1—
13 x-IIC 4C 41 F x+£0 57 0 Xy
14 II-x 0 60 42 50 50 1 Xa
15 TIl-x 5 65 43 TII-x B 6L 2 X3
16 TIII 53 4 3 03 3 X,
17 55 55 45 13 4 Xg
18 II-»x 1 61 46 /—/ OL 5 Y1
19 Il-x 6 66 47 x—IIB 4L 6 Ya
20 THI 53 48 BII 51 7 Vs
21 55 55 49 06 06 8 Ys
22 Jl-x 2 62 50 II-»x A 6— 9 Vs
23 Il»x 7 67 51 Il-x B 6L A a
24 TII 53 52 — 11 B h
25 55 55 53 x—IT A 4— C, E onepatuBHmE
26 II-»x 3 63 54 C/I 50 i a2
27 Tl»>x 8 68 55 x—I1 E 4E
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Jlas ob6eux mporpaMM HCNOJb3YyeTcs eIHHAas HHCTPYKIHSA.

Muctpykuus 1V.1.4.2.1/54,52

Ha6patb BuinoJHHTBL
Coxepxanue yuca0 KOMaH bl ’ Pesyabrar
1. BBectH mporpaMMmy H NOANpOrpam-
My BbluHCJIeHHs f(X, a)
2. [Ipp n<<5 BBectTH B IpOrpammy
H3MEHEHHsI (COrJIaCHO TPHBEAEHHOMH
HHXe B TeKcTe TalbJiHle)
3. lNepekmouarens P/T NOCTaBHTh
au60 B noaoxenne I' pas  rpy6oit
OLUEHKH a, 160 B moJoxXeHHe P
aJs 60Jilee TOUHOH OLEHKH a
4. 3aHecTH 3HaYeHHA X; — X5, Y1 — Y5 Xy x—I10 Xy
Xq x—IT 1 Xy
X x—I1 4 Xg
Y1 x=>I1 5 Y1
Ye x—~I1 6 Ya
Ys x—+I19 Ys
5. 3aHecTH HauajJbHbE 3HAYEHHS 3y M
hy (war H3MeHeHHs a) ﬁo B¢ a,
0
6. BHLIYHCAHTL KOHEUHBlEe 3HAYEHHA a H B/O C/T1 a—s per. X, A

o2

o2—s8 per. 1

IMporpammer 1V.1.4.2.1/54,52 u 1V.1.4.2.1/52 ucnoabsyrorcss 6e3 u3-
meHenn#t npu n = 5. [Ipn n << 5 B o6e nporpamMmsl cjielyeT BBECTH H3MeHe-
HHSI B COOTBETCTBHH C NpHBelleHHON Huxe Tabnuueli. [Ipu 3ToM uacTpb pe-
THCTPOB MaMsITH B OCHOBHOM NpOTrpamMMme He HCIOJb3YeTCs, B PeTHCTPHl Na-
MSITH HeOGXOIMMO BBECTH JHIUL N NMAP HCNOJb3YyeMbIX 3HAYCHHH Xi, Y

(i =12, .. n).
Ta6nuna usmeHenuit B nporpammax 1v.1.4.2.1/54,52 n 1V.1.4.2.1/52 npu n<5
Iporpamma INporpamma
1V.1.4.2.1/54.52 1V.1.4.2.1/52
n Perucrpbl, He HCIIOAb-
3yeMmble B mporpamme
H3IMEeHsieMble HOBbIe H3MeHsieMble HOBbLI®
anpeca KOMAaH bl aapeca KOMAaH bl
2 26,27 BIT 44 22:23 BIT 34 2—4; 7—9
3 32;33 BIT 44 26,27 BIT 34 34,8 9
4 38;39 BIT 44 30;31 BIl 34 4; 9
5 Bes u3Menenuit Her

Bpems Boiuucienusi — T = (10 — 12).n

5#

MHH.
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ITpumep. OnpenenuTb ONTHMAJbHOE 3HAYeHHE a M COOTBETCTBYIOLIEE

3HaueHHe HeBSI3KH 02 [IPH CIVIaXXUBAHUH UCXOJHBIX JAHHBIX B Y€THIpEX TOY-
Kax:
Xij= 0 1 4 9

yi=0,71 1,57 3,4 100,0
NpH 3alaHuH annpokcumupytowes dyskuuu f (x, a) B Bune

f(x,a)= ]/eax/(a +x%)

W HayalbHbiX 3HaueHWsix a, = 1, h, = 0,4.

Pemienue,

CorJiacHO MHCTPYKIHMH H Ta6/Hle M3MeHeHHH NPOU3BeCTH CJeayiouiHe
HU3MeHEeHHs1 B MpOrpamMax:

B nporpamme 1V.1.4.2.1/64, 52 B agpecax 38; 39 3anucarsk cootserct-
BEHHO HOBble KoMaHbl BIT 44;

B nporpamme 1V.1.4.2.1/52 B agpecax 30; 31 3amucaTb COOTBETCTBEH-
HO HoBble KoMaHjabl DIT 34.

Beectu noanporpammy BbluHcaeHusi f (x, a), KoTopas HMeeT BHA:
B4 IT—->x A X Fex - Fx* Fx? [1-> xA + : F)/~ B/O

3anectH 3HaueHus Xy H Yy (i = 1—4) B peructpet namard 0—3 u 5—38
coorBerctBeHHo. [lepekmouarens P/ nocraBuTh B nosoxenue: 6o I —

IJis rpy6oit oueHkHd a, au6o P — nya Gonee TouHOH oueHkH a. BmectH
ay, hy ¥ 3anmycTHTb MporpamMMmy Ha cyer.
Ortgert:

1. mepekmouarenb P/I" B mosmoxenuu I,
a=1,9975; 6*=1,17; hxon =4,9- 103,

Bpemst BbluncieHuss npumepa — 11 MHH.
2. nepekmouarenb P/T" B nonoxenuu P.

a=19999; 62=23,47-10—4; hyon = —1,8-10—4,
Bpems BbluMc/ieHHS mpuMepa — 25 MHH.

1V.1.4.2.2. PaBHOMepHbIM war no x

3HaueHHus GYHKUHMH Y, B PaBHOMEPHO OTCTOSIIHX y3nax (Xy — Xj—y =
= Ax = const; i = 2,3, ..., n), a TakKe 3HaueHHe MePBOro y3jna X, H
war AX 3aHOCATCS BPYYHYIO B PETHCTPhI IAMATH COIIACHO CXeMaM 3amnoJ-
HEHHA PerucTpoOB, NpeJCTaBleHHbIX B KOHIIEe MPHBEACHHBIX NPOTPaMM.

Ipupenensl aBe mnporpammbl Bbiuuciaenui: 1V.1.4.2.2/54 (n <7)
n 1V.1.4.2.2/52 (n < 8).

Ilpu 3HayeHHAX n, MEHbIIHX MAaKCHMaJbHOro, B o0e Mporpammbl cJje-
JdyeT BHeCTH HM3MeHEeHHs, MOMEeCTHB 3HayeHHe HCIOJIb3yeMOro n B ajpec
10 ocHoBHO# nporpaMMul. I1pH 3TOM B perucTpsl MaMsTH TpeGYyeTCss 3aHECTH
TOJIbKO N 3HAaUeHHH Yy, B pe3yJIbTaTe Yero 4acTb PerHCTPOB NAMATH OKa3H-
BaeTCsl HEHCNOJNb30BAaHHOH B OCHOBHOH MporpaMMe H MOXeT GbITb HCIOJb-
30BaHa B noAnporpamme s Boiuucaenus f (x, a).
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(Iporpamma 1V.1.4.2.2/54

Anpec | Komanpa Kon Anpec | Komanaa Kopn Anpec | KomaHaa Kon
00 x-—IIB 4L 22 x—I18 48 44 3 03
01 — 11 23 I 53 45 : 13
02 =x-ITA 4— 24 55 55 46 /—/ oL
03 9 09 25 K Il-x Bt TE 47 x—I1 B 4L
04 F 10% 15 26 — 11 48 BIl 51
05 x—I1 IO 4T 27 F x? 22 49 06 06
06 Il-x A 6— 28 II-»x C 6C 50 Il-x A 6—
07 II-x B 6L 29 4 10 51 II-x B 6L
08 -+ 10 30 F LO 5 52 — 11
09 x—IT A 4— 31 18 18 53 x—~I1TA 4—
10 7 07 32 Il-x IO 6r 54 Cc/I 50
11 x->[10 40 33 <« 14
12 II-»x 9 69 34 x-I1 1 4T Peructpnl
13 X 12 35 — 11
14 II-x 8 68 36 F x<0 5C 0, C onepaTuBHbIE
15 + 10 37 06 06 1—7 y;—y,

16 x—I18 48 38 I-x B 6L 8 Xy
17 Cx or 39 F cos 1T 9 A x
18 x—=IIC 4C 40 F cos—? 1— A a
19 II-x 8 68 41 F x=0 57 B h
20 -x9 69 42 50 50 a ¢
21 — 11 43 Il-x B 6L

IMporpamma 1V.1.4.2.2/52

Anpec | Komanpa Kox Anpec | KomaHpa Kon Anpec | Komanna Koa
00 x—IIB 4L 23 Il-x E 6E 46 54 54
01 — 11 24 II->x 9 69 47 II-x B 6L
02 x—ITA 4— 25 — 11 48 3 03
03 9 09 26 x—I1E 4E 49 : 13
04 F 10x 15 27 I 53 50 /—/ OL
05 x—I1 11 4T 28 59 59 51 x—[1 B 4L
06 II-x A 6— 29 KIl-»x0 ro 52 BIT 51
07 II-x B 6L 30 — 11 53 06 06
08 + 10 31 F x2 22 54 IIl-x A 6—
09 x-—>ITA 4— 32 II-xC 6C 55 II--x B 6L
10 8 08 33 10 56 — 11
11 x=>I10 40 34 FLO sr 57 x—IT A 4—
12 Il»x 9 69 35 18 18 58 C/IT 50
13 X 12 36 II-x [ 6r
14 Tl-x E 6E 37 «—— 14 Peructpnt
15 + 10 38 x-—>I1 IO 4T
16 x—I1E 4E 39 — 11 0, C oneparuBHble
17 Cx or 40 F x<0 5C 1—8 y;—Vs
18 x—IIC 4C 41 06 06 9 A x
19 II-x 0 60 42 TII-x B 6L A a
20 1 01 43 F cos 1r B h
21 + 10 44 F cos™! 1— I ot
22 x-I10 40 45 F x+#0 57 E Xy



Jasi o6eux mporpaMM HCIOJb3yeTcs elHHasi WHCTPYKLHS.

Hucrpykuus 1V.1.4.2.2/54,52

CopepxaHHe H:fg:;b ?;':f;ﬁ;ﬁ“ Peavabtar
1. BsecTH nporpaMMy H NOANPOTpaM-
My BuuucheHHs f(x, a)
2. 3axectu B aapec 10 ocHoBHO# npo-
rpaMMbl TpeGyeMoe, 3HaYeHHe n
3. Tlepexmouatear P/I'  nocraBuTh
au60 B mosoxenne I' — nas  rpy-
60H OUEHKH a, JH60 B MNOJIOXKEeHHe
P — nnsa 6onee TOUHOM OHEHKH a
4. 3aHecTH B PETHCTPH NMaMATH 3Haue-
HHA Xi, AX, yi (i=1, 2, .., n):
a) JAJs MporpaMMbl
1V.1.42.2/54 Xy x—I1 8 X,
Ax x—I1 9 Ax
Y1 x—IT 1 Y1
¥z x=I1 7 Y7
6) aas nporpaMMu 1V.1.4.2.2/52 X x—I1 E Xy
Ax x—>I19 Ax
Y1 x—I1 1 Y1
Vs x—I1 8 Ys
5. 3aHccTH HauasbHble 3HaUeHHsA ap H
ho (Wwar H3MeHeHHs a) ag B¢ ao
ho h,

6. BHUYHCJIHTb KOHeuHBle 3HAYeHHA a
A ~
H 02 B/O C/I1  a—B per. X, A
o2—p per. [l

ﬂpuMep. BblunciuTe onTHMajsibHOE 3HAayeHHe a H COOTBETCTBYIOLLEE

MHHHMaJIbHOe 3HaueHHe o2 npu annpokcuMmauuu [-pyHknuu y = I (x)
¢yskumesi Buga f (x, a) = exp l(x_l)a(x_Z)
1,1 < x < 1,9 npu 3afaHuN y, B N9TH PaBHOOTCTOAIIMX Yy3/1aX H Hayasb-
HbIX 3HaueHHsiX 3, = 1, hy = 0,3.

Pewenue.

3anecTd 3HaueHHe n = 5 B ajgpec 10 OCHOBHOH NMpOrpaMMbl.

Bsectd noAnporpammy BbluHcaeHHs f (X, a), KoTopas HMeeT BHA:

1 —Fx? F Bx — IT— xA : Fex B/O

Cocrasutb Ta6auny 3HayeHHH [-pyHKUHH B NSTH PaBHOOTCTOALIMX
yaaax (nanpumep, us [13])

xi=11 1,3 1,5 1,7 1,9
yi =0,95135 0,89747 0,88623 0,90864 0,96177.

3aHectH 3HauYeHHH X;, AX, vy (i = 1—5) B perucTpbl naMsaTH COIVIACHO
cXeme 3anoJIHeHHSI PEerHcTPoB.

] Ha HHTepBane
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[epekmouarenb P/I" nocraButh H60 B moJioxkenne [T — mnsi rpyGo#t
OLEHKH a, TH60 P — n1a GoJiee TOYHOM OLEHKH a.

3aHecTH 3Ha4yeHHS 3y U hy U 3aNyCTHTb MPOrpamMMy Ha cyer.
Orser:

1. nepekimoyarens P/I' B nonoxenuu I,

a=2,0556; ¢*=1,196-10—4% h=—1,11.10—2,
Bpems Boiuncienus npumepa — 18 MuH.
2. nepekuouarens P/I" B nonoxennu P.

a=2,0595; 0*=1,179-10—4%; h= —1,37.10—*.
Bpems Bbiunciiedus nmpumepa — 35 MHH.

IV.2. CTRNAXXUBAHUE ®YHKLUMKEH
C ABYMSA HEM3BECTHbIMM NMAPAMETPAMM

1V.2.1. NPAMAS

Hcxonubie paHHble Xy, yy (1 = 1,2, ..., n) criaxuBaioTcs NpsaMoH
f = ax 4 b ¢ Hen3BecTHBIMH mapameTpaMH a u b.
[lo nporpamme HaXoIATCH ONTHMa/bHble MapaMeTpbl a H b, a Takxe
COOTBETCTBYIOLIEEe MUHUMA/bHOE 3HAUeHHe a2,
PacuetHbie opMyJIbL:
b=n2xy—2x2 y.

nZ x3—(Zx)?
Zy—b3
a= Zy—hax s
n
of = Zyl—aZy—bZIZxy
n
IporpamMma 1V.2.1/54,52
Aapec | Komanpa Kon Anpec | Komanna Kox Apnpec | Komanpa Koa
00 x-IIB 4L 28 Il-»x 1 61 56 13
o1 0 00 29 + 10 57 x—IT A 4—
02 x-—IT10 40 30 x—-IT1 41 58 X 12
03 x-—>IT11 41 31 Il-x A 6— 59 Il-x B 6L
04 x—I12 42 32 Il-x3 63 60 IMN->x 0 60
05 x—II3 43 33 + 10 61 X 12
06 x—I14 44 34 x—»I13 43 62 + 10
07 x—+II5 45 35 TIl-»x5 65 63 Il-»x 4 64
08 + 10 36 C/n 50 64 — 11
09 x—I1 B 4L 37 BII 51 65 /1—/ OL
10 «— 14 38 09 09 66 TIl—-x 5 65
11 x—>IT A 4— 39 13 67 : 13
12 X 12 40 Jl—-»x 1 61 68 x—IT 1 41
13 I-+x0 60 41 X 12 69 II-x B 6L
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ITpodorxcenue

Apnpec | Komanaa Kon Anpec | Komanna Kox Anpec Komanpa | Kox
14 + 10 42 II-»x 0 60 70 II-x A 6—
15 x=>I10 40 43 — 11 71 c/m 50
16 KII-x5 T5 4 TII-»x 3 63
17 MN>x A 6— 45 F x*2 22 Peructpn
18 F x2 22 46 II-»>x 5 65
19 Il->x 2 62 47 13 0 3 xy
20 + 10 48 II-»x 2 62 1 2y, o
21 x—>I12 42 49 — 11 2 I x?

22 II-»x B 6L 50 13 3 2 x
23 F x2 22 51 x—I1 B 4L 4 Xy
24 TJl-»x 4 64 52 II-»x 3 63 5 n
25 4 10 53 X 12 A x; a
26  x—I1 4 44 54— 11 B y; b
27 II-»x B 6L 55 TII-x 5 65

Hucrpyxuusa 1V.2.1/54,52

CopnepxaHHe l l:ll:gggrb B:l;;);::::b l PesynbTar
1. TlepefiTh K Hayany nporpaMmsl B/O
2. 3aHecTH ouYepeJHYI0 Napy HCXOA-
HHX JaHHHX Xi, Vi Xy Bt Xy
Vi c/n i

3. Ecan pannme HcuepnaHm, jadee,
HHave — K 1. 2
4. BpyHCAHTSH a, b, 02 BIT 39 C/IT a—bs per. X, A
b—s per. Y, B
o2—p per. Z, 1

Bpems o6paGotku o1HO! mapwl uucesa Xy, Vi — 10 ¢, BpeMs BbuHCIe-
Hus a, b, 6* — 8 c.

ITpumep. Onpenenutb onTHManbHBle a,b M COOTBETCTByIOLlEE MHHH-
MaJbHOe O? NpH CrJaXKMBaHHM TPSAIMOH Yy = ax + b HCXOXHBIX NaHHBIX
(xb Yl):

1; 1,56 2;3 4;5 9;11 3; 4

Orser: a = 0,4536; b = 1,170; 0> = 1,55.10-2.

1V.2.2. ®YHKUMS,
NMHEAHO 3ABUCSILLLASI OT MAPAMETPOB

[Ipy crnaxkuBaHHM 3KCMEPUMEHTANbHBIX JaHHBIX OyHKuned f =
= ayp (x) + b ¢ (x), rae P (X) ¥ ¢ (X) U3BECTHBI, UCKOMble MapaMeTpHl
a, b ¥ cpenHuii KBagpaT OWHGKH 02 BRIYHCIAIOTCS NO GopMyJiam:

_ 2y Zye—3ye I¢?,
(Eve)*—Zy? Z¢?
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_ Zyp—b2ye .

- )

3 ¢
o= —[Sy'—aZyv—b Xyl

Jnsa serunchaeHus 3HayeHHH ¢GyHKuui ¢ (X) H @ (X) nosib3oBareeM
cocTaBJsieTcsl MMOJANPOrpamMma, Kotopasi pasMellaercsi B sidefKax MaMsiTH
HeNnocpeJCTBEHHO 32 OCHOBHOH MpOorpamMMmoii M 3aKaHYHMBaeTCs KOMaHJIOM
B/O.

[Tpu 3amosiHeHHH MOANPOrpaMMON BceX CBOOOIHBIX SU€EK MaMSTH IJIS
BO3BpaTa B NPOrpPaMMy MOXeT HCIOJb30BaThcsl Komanjaa B/O, unaxoas-
masicss B agpece 00 OCHOBHOH NpOrpamMsl.

B noxnporpamMme HcnoJib3yeTcsl apryMeHT X, HaXOASIHHACA B pPerucr-
pe X. Boiuncnenubie 3HayeHHs1 QyHKIHIT TOMELLAIOTCA B PETHCTPHL: ¢ (X) —
B8 ¢(x) — BY.

ITpuBenens! aBe Mporpammbl BbIYHCIEHHS.

IMporpamma 1V.2.2/54,52

Axnpec | Komanna Kox Appec | Komanpna Kox Anpec | Komanna Koxa
00 B/O 52 29 X 12 58 — 11
01 C/I 50 30 II-x B 6L 59 II-x 2 62
02 x-~»IIB 4L 31 II-x 9 69 60 : 13
03 F x2 22 32 X 12 61 x=>I1T A 4—
04 TII-»x 1 61 33 II-x5 65 62 Il->x 1 61
05 10 34 -+ 10 63 Il-x A 6—
06 x—IT1 41 35 x—II15 45 64 Il>x 4 64
07 <«— 14 36 II-x 8 68 65 X 12
08 x—ITA 4— 37 F x2 22 66 — 11
09 III 53 38 Il-x 2 62 67 Il-x B 6L
10 74 74 39 + 10 68 IlI-»>x 5 65
11 II-»x9 69 40 x—I1 2 42 69 X 12
12 F x? 22 41 X 12 7 — 11
13 II-»x 3 63 42 — 11 71 [M->x 6 66
14 -+ 10 43 II-»x 6 66 72 : 13
15 x-I13 43 4 B/O 52 73 C/n 50
16 KIl-x6 ré 45 <« 14
17 MN->xB 6L 46 Il->x7 67 Peructpbt
18 II-x 8 68 47 F x? 22
19 X 12 48 Il-»x 2 62 1 3z y?

20 Il-»x 4 64 49 Il-»x 3 63 2 DRI

21 4+ 10 0 X 12 3 I ¢

22 x—II 4 44 51 — 11 4 Tyy

23 II-x 8 68 52 13 5 Zyeo@

24 JI-»x 9 69 53 x—II B 4L 5 n

25 X 12 54 Il-»x 4 64 7 2 P

26 TIl-x7 67 55 Il-»-x B 6L 8; 9 omeparHBHbiE
27 —+ 10 56 II->x 7 67 A Xy; a

28 x=I17 47 57 X 12 B yi; b
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IMporpamma 1V.2.2/54

Anpec | Komanga l Kon Anpec | KomaHaa Koa Anpec | Komanpaa Kon
060 B/O 52 26 X 12 52 13
01 8 08 27 K II-x0 ro 53 x-—>IIA 4—
02 x—>IT0 40 28 -+ 0 54 X 12
03 I-»x7 67 29 K x-IIB+$ LE 55 Tl-x6 66
04 C/II 50 30 F. 25 56  <«— 14
05 x—ITA 4— 31 B/O 52 57 — 11
06 1 01 32 Il-x3 63 58 II-x B 6L
07 TIII 53 33 Il»x 4 64 59 TII+-x5 65
08 27 27 34 Il»x5 65 60 X 12
09 <«— 14 35 X 12 61 — 11
10 IIIT 53 36 Il-x3 63 62 I-»x7 67
11 65 65 37 Il-»x 1 61 63 : 13
12 I-x9 69 38 X 12 64 C/M 50
13 II-»x A 6— 39 — 11 PerucTpn
14 T 53 40 TIl-x 4 64 0 CYETYHK
15 22 22 41 II-+x 2 62 1 Zop
16 Il»x A 6— 42 X 12 2 2z ¢?

17 T->x 8 68 43 Tl-»x 1 61 3 Ty
18 TIIIl 53 4 F x? 22 4 2 2
19 22 22 45 — 11 5 Zyeo
20 [Il-x 8 68 46 13 6 Z y?
21 I->x9 69 47 x-—I1 B 4L 7 n
22 B¢ OE 48 Tl->x 1 61 8 Pt
23 F x2 22 49 X 12 9 (o]
24 1IN 53 50 — 11 A a
25 27 27 51 TIl-x 4 64 B b
ll.l'lﬂ obenx aporpamMm HCNoJdb3yercs elHHass HHCTPYKIHS.
Hucrpyxuus 1V.2.2/54,562
Ha6patb BuinoasuTth
Conepx aHne YHCJO KOMaHzH! Pe3yabrat
1. BBecTH nporpaMMmy H NOANpOrpam-
MY BbYHCJIeHHS OYyHKOHA P (x) H
@ (x)
2. OuYHCTHTb CyMMATOpPH C x—I1 1 0
x—IT 2 0
x—=I1 7 0
3. TlepefiTH K Hayany nporpamMMel B/O ¢/T1
4. 3aHecTH ouepejHYI0 Napy HCXOJ-
HBIX JaHHBIX b ¢} B4 Xy
Y1 C/I'I i
5. Ecnu paHHHe HcYepnaHl, jaJee,
HHaue — K 1. 4
6. Buuucauts a, b, o2
a) mas nporpamMu 1V.2.2/54,52 BIT 45 C/I1 ( ¢®—B per. X
6) anas nporpammu 1V.2.2/54 BIT 32 C/H{ a—»B per. A
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Bpewms BBOZa ofHOIl Mapbl HCXOAHBIX NaHHHIX — 15—20 ¢, BpeMs BhI-
YyHcneHHa a, b, 62 — 11 c.

Ilpumep. Craagutb yHKUHEeA y = ae* + bXx HCXoxHble JHaHHbIE
(xh yl):

0;05 1,04 2;1,7 3,7 4; 23

IToanporpamMMa BbluncAeHHS P (X) H ¢ (X) uUMeeT BHA:
x—>II9F ex x— 118 B/O

Orser: a = 0,491; b = — 0,958; o? = 1,4-104.

1V.2.3. CTENEHHASl ®YHKLUMA

HcxonHble naHHble CTIaXKHBAIOTCA CTENEeHHOH (yHKiHeH
f=a-x®

IV.2.3.1. METOA4 NOTAPUDOMHUPOBAHUA

Jlasi criiaXKMBaHHSl MCXOJAHBIX JAaHHBIX QyHKuuio f = ax® sorapugmu-
poBaHHeM npeoGpa3yeM K BHILY
z = Inf = Ina -+ blnx

¥ HILleM BEeTMYHHBL 2 H b, COOTBETCTBYIOIHE MHHHMYMY HeBSA3KH
1 n
®=— N [Iny;—Ina—bln x; %
n <

i=1

Pacuerbl mnpoBoasaTtca no nporpamme [V.2.1/54,52 co caepyioulelt
HHCTPYKLHEH.

Huerpykuns 1V.2.3.1/54,52

Ha6paTtb BoINOJHHTBL
CoZlepxanue wHCn0 KOMaHJbI Pesyabrar
1. IlepefiTn K HavaJy mporpaMMbl B,O
2. 3aHeCTH ouYepeHYIO Mapy HCXOAHBIX
JAaHHHX Xq F In

Vi F In C/TT i
3. Ecin naHHHe HcyepnaHbl, Aadee,
HeT — K 1. 2

4. Onpepeauts In a, b, o? BIT 39 C/IT In a—sB per. X, A
b—s per. Y, B
. 0?—B per. 1
5. Onpenenuts a Il-x AFex a
Bpems BBona x4, y; — 10 ¢, BpeMsi BrluHcIeHud a, B, 02 — 12 c.
Ilpumep. Crnaguts CcTeneHHO (YyHKUHEH COBOKYMHOCTb JAHHBIX
(X|, Y1)3

2; 13 4,8 7;6 10; 2
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Orser: a = 30,670; B = —1,037; 02 = 0,0737.

Crenyer y4YHTHIBAaTh, YTO NMOJNYYeHHble 3HaYeHHs a H b MOryT 3ameTHo
OTJIMYATbCS OT ONTHMAJbHBIX, MOCKOJNBKY BEC OTKJOHEHHs MPH GOJbLIHX
3HAUEHHSAX TEPEMEHHOH MpPH JOrapuPMHUPOBAHHH YMEHBIIAETCS.

1V.2.3.2. METOA NOCNEAOBATEJNILHOIO NPUBNMIKEHMA

st nonyueHus: Gosiee TOUHOrO pPeLIEHHsI MOXKHO HMCIOJIB30BaTh COOT-
HOLLIeHHsl, MonyyeHHble B [6]:

bj+1=b; + M/a;;
ajp1= 1/ x* [g yxl —M 3 x*% In x];

Mo_2 X1 In x 2 yx" —zyx" In x 2 x>

(2 X%l n x)2—2 xPhnz x 3 x204

Brluncyienre NoBTOPHTE HECKOJNLKO pa3 HO TeX mop, MOKa pasHHuUA B
3HaYeHHAX CPefHero KBajpaTa OLIMOKH JIBYX NMOCJAEIHHX pacyeroB He cTa-
HeT G/IM3KOH HYJIO.

B kayectBe HauaJNbHOrO MPHOGMHKEHHsI 3, H by MOXKHO HCIOJb30BATh
pellieHHe, MOJyYeHHOe BhIlle C MOMOILbIO JIOrapHOMHPOBaHHS.

IIporpamma 1V.2.3.2/54

Anpec | Komanaa Kog Anpec | Komanaa Kona Anpec | Komanaa Kon
00 B/O 52 20 IM»x 3 63 40 F. 25
o1 1 01 21 F x? 22 41 B/O 52
02 1 01 22 I 53 42 [I->x 6 66
03 x-I10 40 23 36 36 43 TIl-x 9 69
04 Il-x 1 61 24 III1 53 44 [I->x 8 68
05 C/I 50 25 34 34 45 13
06 x—II1 41 26 I 53 46 B4 OE
07 «— 14 27 34 34 47 II-»x 5 65
08 F In 18 28 KIl»x4 T4 48 X 12
09 x-—>I12 42 29 II-»x 3 63 49 [I-x 6 66
10 II-x B 6L 30 II-x 1 61 50 — 11
11 X 12 31 X 12 51 D 14
12 F e* 16 32 1M1 53 52 Tl-»x7 67
13 x—>I13 43 33 36 36 53 X 12
14 Il-x C 6C 34 II-»x 2 62 54 Il-»x 8 68
15 X 12 3B x 12 55 — 11
16 — 11 36 B¢ OE 56 : 13
17 F x® 22 37 KII-x0 ro 57 B¢ 0E
18 [ 53 38 4 10 58 II-x C 6C
19 37 37 39 K x—II Bt LE 59 13
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ITpodorscenue

Anpec | Komanna Koxn Anpec | Komanga Kon
60 II-x B 6L 74 0 00 2 Inx
61 10 75 x-—>I10 40 3 x™
62 x—I1B 4L 76 Cx or 4 n
63 F . 25 77 Kx—IIB4 LE s
64 TIl->x 8 68 78 F LO 5r 5 3Zyx JlInx
656 X 12 79 77 77 By
6 — 11 80 14 6 2Zyx
67 T-»x 9 69 81 :é—»n 1 g% 7 2 VIn? x
68 13 82 /0 Bj
69 x>[1C  4C 8 2x ‘lnx
70 II-»x A 6— Perucrpu 9 =xJ
71 TIl-x 4 64 . By
72 13 0  cyeTyHx Aé %(y ay x )*
73 1 01 1 vy o C a
Hucrpyxuna 1V.2.3.2/54
Conepxanue }::222“ B:lon:al";;b Peayabrar
1. O4YHCTHTb perHcTpHl BIT 73 C/I1
2. 3aHecTH HauaJbHBE 3HaYEHHsS a, x—I1 C a,
Bo x—I1 B By
3. 3aHecTH 3HaueHHs odYepeqHOM mapH
HCXOJAHBIX KAHHHX X, Yi Xy B4 Xy
Y1 C/ n Y1

4. Ecan naHHble HcYepmauel, jaliee,
HeT —K M. 3
5. Onpeneauts 6f, aj41, Bj4q BIl 42 C/I1 o} —s per. X, 1
aj4;—B per. C
bjss—B per. B
6. lnsm  ocyulecTBJeHHS cJaeaywouel
HTepauuH —K 1. 3

Bpems 3aneceHHs H 06paGOTKH Kaxpoi mapel uucea — 23 ¢, BpeMs
BBIYHCTIEHHA Of, ayyy, by, — 23 c.

IIporpamma 1V.2.3.2/54,52

Anpec | Komauga Kon Anpec | Komanna Koxn Anpec | Komanaa Koa
00 B/O 52 06 x—I11 41 12 F eX 16
01 1 01 07 <«— 14 13 x-=>I13 43
02 1 01 08 FIn 18 14 IN-x C 6C
03 x—>I10 40 09 x—I12 42 15 X 12
04 TIl-x1 61 10 IMI-x B 6L 16 — 11
05 ¢C/I 50 11 x 12 17 F x? 22
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IIpodorxenue

Anpec | Komanaa Kon Anpec | Komanna Koxa Anpec Komanna Kox
18 I 53 49 B¢ OE 80 x-»>I17 47
13 37 37 50 II-»x 5 65 81 x—I1 6 46
20 Tl>x 3 63 51 X 12 82 x-I15 45
21 F x? 22 52 TIl-+x 6 66 83 x—II 4 44
22 I 53 53 — 11 84 <« 14
23 36 36 54 <«— 14 85 x—>I11 41
24 I 53 55 Tl—-»x 7 67 86 B/O 52
25 34 34 56 X 12
26 I 53 57 Il>x 8 68 Perucrpst
27 34 34 58 — 11
28 KIl-x4 T4 59 13 0 CcueTyHk
29 Il»x 3 63 60 B¢ OE 1 vy; o?

30 I-»x1 61 61 II-x C 6C 2 Inx
31 X 12 62 13 3 X"
32 I 53 63 II-x B 6L 4 n
33 36 36 64 + 10 s
34 Il-x 2 62 65 x—II B 4L 5 X y-ln x-xJ
3B X 12 66 F . 25 6 = v.x"
36 B4 OE 67 I—-x 8 68 y 28
37 KIN-»x0 T0 68 x lLl> 7 % In; x-x )
38 + 10 69 — 1 By
39 Isx0 60 70 T>x9 69 8 Zx lnx
40 x>0 O 4 71 13 9 =x !
41 F . 25 72 x-IIC 4C _ By
42 Kx-lJ LT 73 MexA 6~ A ZO7ax)
43 F . 25 74 Il-x 4 64 B Bj
4 B/O 52 75 13 C aj
45 Tl»x 6 66 76 0 00 I onepaTHBHbIM
46 Il-x9 69 77 x—~>IT A 4—
47 TIl->x 8 68 78 x—I19 49
48 13 79 x—I18 48
Hucrpykuns 1V.2.3.2/54,52
Conspmarne Hasprrs | Buromims |
1. OyHCTHTB perucTpu BI1 76 C/II
2. 3aHeCTH HayaJbHHeE 3HAYCHH ag H
bo -0} x—I1 C
By x—I1 B
3. 3aHectH 3HayeHHs odepeaHON mapsl
HCXOHBIX AaHHHIX Xq B4
Vi c/m Y1

4. EcnH  paudble wcYepmaHH, Jadee,
HeT —K 1. 3
5. Onpenenuts G}, aj41, Bjyy

6. Ilna  ocyulecTBJeHHs  caeayiolen
HTepauud —K m. 3
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ITpumep. Crnagutb cTeneHHOA (YyHKUMeHA Yy = ax® COBOKVIHOCTb
JaHHBIX (X1, ¥y):

0,6;1,7 1;32 1,5;6 2; 10,

HCMOJIb30BAaB B KauecTBeé HayaJbHbIX 3HaueHM# a, = 1, By = 1. OtBer:

i 0 1 2 3 4

oj’ 22,575 119,1954 8,0441 0,20948 3,632-10—2
a4 3,35133 2,7587 3,0902 3,22102 3,2357
bj +1 3,20405 2,4775 1,7894 1,6223 1,6119

1V.2.4. DKCNOHEHUMAJIbHAS ®YHKLMUS
Hcxopnble JaHHbiE CrVIaXKHBAIOTCS SKCNOHEHUMANbHOH (yHKIHeH
f = aebx,
IV.2.4.1. METOA NOrAPUDMMPOBAHMS

Jnasa craaXkuBaHHSI HCXOAHBIX JaHHBIX QyHKumio f = ae®* jorapug-
MHpOBaHHeM NpeobpasyeM K BHIY

Inf =Ina + bx
¥ HIleM BEJHYMHBEL a H b, COOTBETCTBYIOIIHE MHHEMYMY HEBSI3KH
n
o*=L1 3 (Iny,—In a—bx, .
n ;=1

Pacuersl npoBogsaTcsa no nporpamme 1V.2.1/54,52 co cienytomeit HHCTpYyK-
IHeH. |

Hucrpykuus 1V.2.4.1/54,52

CoaepxKanue ’;ff,ﬁ‘,’,‘:,"’ BK‘;':,';’:,;:“ Pesyabrat
1. TlepefiTH x HayaJy mporpaMMH B/O
2. 3aHeCTH OYepe/HYIO Mapy HCXOAHBIX
N aHHBIX b B¢
i/} F In C/IT
3. Ecan paHHble HcYepmaHH, jajiee,
HeT —K I 2
4. Onpeneauts In a, b, 62 BIT 39 C/IT1 Ina—sB per. X, A
B—B per. Y, B
o2—s per. |
5. Omnpegeautsb a IN->x A F ex a
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Bpemsi BBOja Xx;, y; — 10 c, BpeMs BbluMcIeHusi a, B, 02 — 12 c.

ITpumep. CrnaguTb 3KCINOHEHTOH COBOKYNMHOCTb JaHHBIX (X3, Y,):

06; 1,7 1; 3,2 1,56 2;10

Orser: a = 0,854, B = 1,259, ¢* = 3,84 - 10-3.

Ecnn nuana3oH M3MeHeHHS HCXOAHBIX NAHHBIX HeBeNUK, OTJIHYHS MOo-
JyyeHHBIX 3Ha4YeHHH a U b OT ONTHMaJbHBIX HE3HaYHTeJbHH.

1V.2.4.2. METO/Z, MOCNEAOBATEJIbHbIX MPUBIMKEHUA

Js moJyyeHHsl ONTHMAJbHOTO pelleHHsl HCNOJMb3YIOTCH MPOTpPaMMbI
1V.2.3.2/54 uan 1V.2.3.2/564, 52 BMecTe ¢ HHCTPYKUHAMH K HUM. EjuHCT-
BeHHoe oTiHune — Komauay F In c agpecom 08 ciepyer 3aMeHHTh KOMaH-
noit K HOIT.

Pacyetnsie gopmyant [7]:

bj41=b;+ M/a;;
ajy1=1/2e®®* [ZyeP* —M Zxe®*];
s ity Xy P ¥ 3 xe?Pi ¥ Eyebj *
(Z xe2b :()2___2 e2bj LRUL :
Ipumep. Craaguth 3KCIOHEHTOH COBOKYNHOCTb AAHHBIX (X;, Vi)
0,6; 1,7 1, 3,2 1,5, 6 2;10

Hcnonb3oBas B KauyecTBe HayajdbHBIX 3HaueHHs a, = 0,854 U B, =
= 1,259 u3s npumepa 1V.2.4.1, npogo/KUM BBIYHC/IEHHS MO NPOrpamme
1V.2.3.2/54 nmn 1V.2.3.2/54, 52.

M=

OrserT:
i 0 1 l 2 | 3
aj 0,854 1,007 1,011 1,011
by 1,259 1,146 1,152 1,151
a? 0,1322 5,962-10-2 529410 C

1vV.2.5. NPOU3BOJIbHAS HENPEPLIBHASl ®YHKLHA

1v.2.5.1. METOZ MNOCREAOBATEJIbHbLIX MPUBAMIKEHUA

JInsl criiakuBaHHS ONBITHBIX JAHHbLIX HeNpephiBHOH M AuddepeHuHpVe-
MOJ1 o napaMerpaM a H b dyHKuue# pasnoxum 3ty ¢dyHkuHio B pag Teii-
Jiopa B TOYKe HayaJbHOro NMpHOJHIKEeHHS a,, By H O'PaHHUYMMCA JIHHEHHBI-
MH YJIeHaMH:

f (x’ a, b) =~ f(X, dg, b()) +Aaf; (X, dg, b0)+ Ab'fl; (x’ 4o, bo),
rge Aa = a— a;, Ab="b — b,.
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Jns onpejneneHHs npHpalleHHH pellaeTcs CHCTeMa JIHHEHHBIX Yypas-
HeHHil, JUIS 4ero BBOAMTCHA HayaJibHOe NPHOIHIKEHHE a4, By H 3aTeM Naphi

4Hcesl Xy, Y. BbuHcisercs 6,? H caefyioliee NpHOIHKEHHE IapaMeTpoB
ayu by. Lluka «BBOA NaHHBIX-BBIYHCJIEHHE Of, aj, by » MoBTOpsAETCA N0 TeX

nop, NMoKa 3HayeHHe 0% He YCTAHOBHTCH.
PacuetHbie GopMyJbL:

. n
of =.§, [yi—1(xi, ay by)l*; aj 41 =a; + Aay; by 1=b;+ Aby;

po S f BN = () =,
(L) 2(W) (- 1)

1 y . no
Aby = ————[ ¥ ({—y) {; +Aa; F (L)}
2 fa fI:y
rae f, fau fp — craaxupaoman GYHKUHSA M ee YaCTHHE MPOH3BOJHLIE O a H b B TOU-
Ke a = aj, b = bj.

[Tonb3orarteneM no/kHa ObITH cOCTaBle€Ha MOANPOrpamMMa BbIYHCJIEHHS
3Hauennil f, f, u f;, pasmelaemass B namsTH, HauuHas c agpeca 71. Ap-
TyMeHT X Gepercs U3 perucTpa X, 3HaueHHs aj; — H3 perucrpa A, by —
U3 perucrpa B; oreetsl nomemaioresi: f; — B perucrp 8, f; — B perucrp 9,
f — B perncrp X.

[porpamMma 1V.2.5.1/54,52

Anpec | KoMauga Koxa Agppec | Komanna Konm Anpec | Komanna Kon
00 B/O 52 21 B# OE 42 — 11
0l 7 07 22 F x? 22 43 TII-»x0 60
02 x—>I10 40 23 I 53 44 TJl-»x2 62
03 ¢/ 50 24 27 27 45 X 12
04 =x—IIC 4C 25 Il-x C 6C 46 Il-»x3 63
05 <«— 14 26 X 12 47 — 11
06 I 53 27 KII-x0 TI0 48 : 13
07 71 71 28 + 10 49 x—=I10 40
08 II-xC 6C 29 TII-x g 60 50 Il->x A 6—
09 — 11 30 x—I17 47 51 —+ 10
10 x-IIC 4C 31 F. 25 52 x—>I[1A 4—
11 11 53 32 Kx>I17 L7 53 Il-x B 6L
12 25 25 33 F. 25 54 Il-»x0 60
13 TII-»x9 69 34 B/O 52 55 Il-x 2 62
14 T 53 35 II-x 4 64 56 X 12
15 21 21 36 I—->x5 65 57 Tl»x1 6l
16 TII->x 8 68 37 I—>x 3 63 58 + 10
17 TI-x 9 69 38 13 59 Il-»x3 63
18 Il 53 39 x—>[10 40 60 : 13
19 26 26 40 I—>x1 61 61 — 11
20 [1->x 8 68 41 X 12 62 x—>I1B 4L
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ITpodoaxcenue

Anpec | KomaHna Kon
63 7 07 Perucrpu 6 2f o?
64 x—I10 40 0 eTHK 7 onepaTHBHHIA
65 Cx or caerd '
’ 8 Ia
66 I 53 1 2 (f—y) fa o
67 29 29 2 2 (fa >
68 FLO 50 3 3 £l A a
6 & & 4 % (—y) B s f
70 / 5 b} (fl;)z Cc Yy, (_Y)
Hucrpykuns 1V.2.5.1/54,52
CollepxaHue . }.‘,:25’,‘2,“ B:O?::;;b Pe3yabrat
1. Beectn nporpammy u moamporpam-
My BHUHCIeHHs yukuni f, f7, i,
2. 3aHecTH HayaJbHOoe MNPHO/IHKeHHe
napaMeTpoB a, x—I1 A ap
Bo BIT 62 C/I1 7
3. 3auecTH 3HaueHHs ouepefHOM mapm
JNaHHBIX Xy B4
N c/m 7
4. Ecan naHHBe HcYepmaHH, JjaJee,
HeT —K 1. 3
5. Busecrn o} M—>x 6 af
6. BHYHCIHTL oOuepenHble 3HaueHHN
241 H By, BIT 35 C/ITay,,—B per. A

Bj;1—B per. B
7. Inn BHNOJHEHHS CJeAYIOLlel HTe-
pauHeE —k m. 3

Bpems 3anecenus a, u By — 7 ¢, BpeMsi 06paGOTKHM Naphl UHCEN Xy,
Vi— (17 + 7) ¢, rme T — Bpema paGoThl noanporpammul. Bpemsi BuIYHC-
MeHHs ay, M by, — 15 c.

Ilpumep. CriiafuTbh COBOKYNHOCTb JaHHHIX (X, Vj):

0; 0,02 4,08 8 2 11; 4

(BesimuMHa X 3ajiaHa B paauanax) gyukuuei f = atgbx. Ilpuuats ap =
=1, 8, by =0,1.

Yactaele npoussonssle ¢ynkuun f (x, a, b) pasmm f; = tg bx, f;
= ax/cos® bx. Ilognporpamma umeer BHA:

B4Il—-x BX x—II 8 Fcos Fx?:I1—-x A x x—>1I19
M-x 8Ftgx—>I8I1—-x A x B/O
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ITepexmouarens P/I" noctaBuTh B nosoxeHue P.
Buinonnaa utepanuu, nosyyuM:

i a b o*
0 1,8 0,1 0,2382

1 1,8045 0,1047 3,33-10-2
2 1,8199 0,1040 4,22-10—4
3 1,8204 0,1040 421104

1V.2.5.2. METOA4 NOCNEAOBATEJIbHOTO NMPUBJIMIKEHUA

HcxonHasi pyHkuus y = y (X), 3ajaHHas B N PaBHOOTCTOSIHX Y3Jax
Xy (Xy — Xy, = Ax=const, i =2, 3, ..., n), annpokcuMupyercs
¢yekuuedt f (x, a, B) ¢ AByMsA onpeejsieMbIMH NapaMeTpaMH a, B, MHHH-
MH3HPYIOUIUMH BeJHYHHY HeBSI3KH

o = Zn (f (xi, a, b)—y; 1.

i=1

OnTHMH3anHa NapAMETPOB a, B POM3BOAMTCS METOAOM MOCJAeN0BaTelb-
HOTO NPHOJIHMEHHS, KOTOPLIH COCTOHT B TOM, YTO Ha KaxaoM (j + 1)-Mm
1uare 3Ha4Y€HHsl a ¥ B H3MEHSIIOTCS COBMECTHO M0 IPaBUIY

aj41=ay, min+ hy41-sin @41, by 1 =Dby, min +hy1-c0s @541,

€ ajmin. Bjymin COOTBETCTBYIOT MHHHMAJIbHOMY 3HAYEHHIO HEBSA3KH Of
3a j NpeAbIAYLIMX IIAroB ONTHMH3aUHH. 3HayeHHs hyyy, @4y YCTAHABIH-
BAlOTCSl B 3aBHCHMOCTH OT NPeAbIAYWIHX 3HayeHHil hj, @y, of: HavyanbHBIE
3HaveHus: h, = 0.05, @, =9 pax; npu o] << 6j_; ycTaHaBJIHBaeTCS
hjs1 = hyln n, @y = @y npu 6f > of_; ycranaBmusaercst hyy, = hyx
XIn 2, @j43 = Q4415 0pu hy ~ 2.10~* BpiUKCIEHHE 3aKaHYHBAETCH.

INoanporpaMMa BhiyHcaeHnsl GyHkuMH f (X, a, B) pasMeiiaercsl Henocpen-
CTBEHHO 3a OCHOBHOH NporpamMMoll H 3aKaHuMBaercsi KomaHiuoit B/O.
3HaueHHus X, a, B A/ BbluucIeHHs f (X, a, B) 6epyTcA COOTBETCTBEHHO H3
perucrpoB X, A, B. BoiuncnenHoe 3Hauenne f (x, a, B) nomeiiaercs B pe-
ractp X.

[puBeeHB! TPH NPOrPaMMbl BEIYHCIEHHS] ONTHMAJIbHBIX 3HAUEHHH 3, B!
1V.2.5.2/54 (upu n < 5), 1V.2.5.2/52 (npu n < 5) u IV.2.5.2'/52 (npH
(n < 6).

Ilpu n, MeHbIeM MaKCHMaJIbHOIO 3HayeHHs, B MPOrpammhl cjeayer
BHECTH H3MeHEHHsl, 3aMeHHB B M. 23 OCHOBHOH MNpOrpaMMbl 3HauyeHHE
N, x Ha HCTIONIb3yeMoe 3HayeHHe M.

IIporpammnl pa6oraloT B pajauaHax.
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Mporpamma 1V.2.5.2/54

Appec | Komanpa Kox Anpec | Komanpa Kox Anpec Komanpga | Kog
00 9 09 28 4+ 10 56 BIT 51
01 x-—II6 46 29 x—>[17 47 57 10 10
02 F 10x 15 30 00 58 B+t OE
03 x-IIC 4C 31 x->»I1C 4C 59 II-x 6 66
04 Flin 18 32 IM-x7 67 50 F cos 1Ir
05 F 1/x 23 33 Il-x 8 68 61 X 12
06 x-—I19 49 34 — 11 62 Im-x B 6L
07 IN-»x C 6C 35 x=I17 47 63 -+ 10
08 x—IT 1 4T 36 I 53 64 x—I1 B 4L
09 F=n 20 37 73 73 65 -~ 14
10 Fln 18 38 KI'I—»xBT TE 66 IT-x 6 66
11 IN-x9 69 39 — 11 67 F sin 1C
12 X 12 40 F x2 22 68 X 12
13 x-I19 49 4] I-»x C 6C 69 II-x A 6—
14 F cos ir 42 4+ 10 70 + 10
15 F cos—1 1— 43 F LO 5C 71 x—I1 A 4—
16 F x=0 5E 44 31 31 72 B/O 52
17 20 20 45 x—I1 C 4C
18 Il-x I 6r 46 Il-x O 6r Peructpu
19 C/m 50 A7 — 11
20 JI-»x 9 69 48 F x>0 59 0;6,C omeparHBHbIe
21 I 53 49 07 07 1—5 Y1i—Vs
22 58 58 50 II-»x9 69 7 X,

23 5 05 51 /—/ OL 8 Ax
24 x->I10 40 52 I 53 9 h
25 II-x 8 68 53 58 58 A a
26 X 12 54 KII-x 6 reé B B
27 II-»x 7 67 55 02 I a2

[Tporpamma 1V.2.5.2/52

Appec | Komanpa Kon Anpec | Komanga Kog Axpec Komanga | Kog
00 9 09 17 F cos 1r 34 II-x7 67
01 x->II16 46 18 F cos—1 1— 35 II-x 8 68
02 F 10* 15 19 F x=0 5E 36 — 11
03 x—I1C 4C 20 23 23 37 x=>I17 47
04 FIn 18 21 IM-x I 6r 38 I 53
05 F I/x 23 22 C/m 50 39 75 75
06 x—I19 49 23 5 05 40 KII-xE TE
07 II-x C 6C 24 x=I10 40 4] — 11
08 x—I1 [ 4T 25 JI-x 8 68 42 F x2 22
09 Fn 20 26 X 12 43 TI-»x C 6C
10 FlIn 18 27 Il-x 7 67 44 -+ 10
11 II-x 9 69 28 4+ 10 45 F Lo 5
12 X 12 29 x—I17 47 46 31 31
13 x-I19 49 30 0 00 47 x-I1C 4C
14 T 53 31 x-=IIC 4C 48 TIl-»x IO 6r
15 60 60 32 II-x0 60 49 — 11
16 Il-»x9 69 33 x-ITE 4E 50 F x>0 59
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Ipodoarxcerue

Anpec | Komanaa Kon Anpec | Komanaa Kon

51 07 07 63 X 12 Peructpu

52 II-»x 9 69 64 I[I-x B 6L

53 /—/ oL 65 4+ 10 0;6,C;E omepaTHBHbIE
54 I 53 66 x—I1B 4L 1—5 Y1—Ys

55 60 60 67 <«—— 14 7 X,

5 KII-x6 T6 68 II->x 6 66 8 Ax
57 2 02 69 F sin 1C 9 h
58 BIl1 51 70 X 12 A a
59 10 10 71 TIl-x A 6— B b

60 B¢ OE 72 + 10 I -2
61 Il->x 6 66 73 x—I1 A 4— o

62 F cos ir 74 B/O 52

Mporpamma 1V.2.5.2'/52

Appec | KoManga Kopg, Appec | Komanga Kop Apnpec Komanga | Kop
00 9 09 30 0 00 60 1 01
01 x—IIE 4E 31 x-=I1C 4C 61 -+ 10
02 FIl0x 15 32 Il-x 7 67 62 x—I1 E 4E
03 x—=I1C 4C 33 Il-x 8 68 63 2 02
04 FiIn 18 34 — 11 64 BIT 51
05 F 1/x 23 35 x=>I17 47 65 10 10
06 x—>I19 49 36 III 53 66 B¢ OE
07 TII-x C 6C 37 81 81 67 II-x E 6E
08 x—IT O 4T 38 ITI-x 0 60 68 F cos ir
09 Fanan 20 39 1 01 69 X 12
10 Fln 18 40 + 10 70 II-x B 6L
11 II-x 9 69 41 x-I10 40 71 -+ 10
12 X 12 42 <« 14 72 x-I1B 4L
13 x—=>I19 49 43 KIl-x0 T0 73 <« 14
14 F cos 1r 44 — 11 74 TII-x E 6E
15 F cos—1 1— 45 F x2 22 75 F sin 1C
16 F x=0 5E 46 II»x C 6C 76 X 12
17 20 20 47 + 10 77 II-x A 6—
18 IT-x I 6r 48 F LO 5T 78 -+ 10
19 C/II 50 49 31 31 79 x=-IT A 4—
20 II-x 9 69 50 x—»IIC 4C 80 B/O 52
21 I 53 51 TIl-x [ 6r

22 66 66 52 — 11 Peructpu

23 6 06 53 F x>0 59 0,C,E onepaTuBHbIe
24 x-—>I10 40 54 07 07 1—6 Yi—VYe
25 II-x 8 68 55 Il-»x 9 69 7 Xy
26 X 12 56 /—/ oL 8 Ax,
27 I-»x7 67 57 IIII 53 9 h
28 + 10 58 66 66 A a
29 x-I17 47 59 IT-x E 6E B b

I o

Jlnst Tpex nmporpamMm HCnoib3yercsl eAMHast HHCTPYKLHS .
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Uncrpykuus 1V.2.5.2/54,562

HaGpats BLINOJHHTH
Copepixanne QHeN0 KOMaHAH Peayaprat
1. BBecTH mporpaMMmy H NOANpOrpaM-
My BmuHcaeHHs f (x, a, b)
2. Ecap n MeHblle MaKCHMaJbHOTO
3HayeHHs, 3aHecTH B aapec 23 oc-
HOBHOM nporpaMMu TpebyeMoe 3Ha-
yeHHe n
3. Ilepekmouarens P/I' nmoctaBute B
noJjoxeuue P
4. 3aHeCTH B PerdcTpbl NaMsTH 3Hauye-
Husl X;, AX, Y1 — ¥n Xy x—=I1 7 X1
Ax x—I1 8 Ax
1 x~>I1 1 V1
Yn x—IT n Yn
5. 3aHecTH Haya/bHBE 3HaueHHA 3g H
bo B perHcTpn MaMsaTH a, x—IT A ao
Bg x—I1 B By

6. BblYHCIUTD KOHEYHBlEe 3HAYeHHS a,

b uao? B/O C/I1  o?—s per. X, II

a—B per.
B—B per. B

Bpems BbluncaeHus npu n = 5 cocrasnser 2—6 u.
{Ipunmep. BbMHCAMTDL ONTHMANbHbIE 3HAYEHHS a, B MPH aNNpPOKCHMALHH
HCXOJHOH (DYHKIH y (X), 321aHHOM B YeThIpeX y3Jjax:

Xy = 1 2 3 4
y; = 4,95 8,15 13,45 22,17

¢ynkuneii Buna f (x, a, B) = a-exp (X/B) H HaualbHBIX 3HAYEHUAX 3, =
=28 u B, = 2,1.

Pemenue. ITognporpamMma BblUHC/IEHHSI 3HAUEHHH anmpOKCHMHP YOI
¢ynknnu f (x, a, B) umeer Bua [1— x B : Fe* I[1 — xA x B/O

3aHecTH B ajipec 23 OCHOBHOHM NPOTpPaMMbI 3HaueHue n = 4.

INepekmouarens P/ nocraButh B moJjoxenue P.

3aHecTH 3HayeHHs X,, AX, ¥, — y, B PETHCTPBI IAMATH CONIACHO CXe-
Me 3aroJIHeHHSI PEerHcTpoB.

3aHecTH HayaJbHble 3HaueHHs a, = 2,8 U By = 2,1 B perucrpsl nams-
TH A 1 B COOTBETCTBEHHO H 3anyCTHTL NPOTPaMMy Ha CYeT.

OrBer: a=2,962, B=1,986, 02=6,12.10—3, h=2,5-10—*.

Bpemsi BoluHC/I€HHS ipuMepa — 2 u,
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1V.3. CTNAXXMBAHME ®DYHKLUMEH
C TPEMA HEM3BECTHbIMM MAPAMETPAMM

1IV.3.1. NAPABOJIA

CoBOKYMHOCTb Map HCXONHBIX AAHHBIX Xj, Y; CIJaxuBaercsi napa6o-
goi f = ax® + Bx + c.

HeuapecTHble napamerpnl a, B H C ONpPEe/IsOTCS H3 CHCTeMBl ypaBHe-
HHM

aZx*+bEx3tcIx2=3xy,
aZx®+bZx?+4cIx=2Ixy,
aZx?*+bZx+cn=2y.

IporpamMma I1V.3.1/54

Anpec | KoMaHna Kop Anpec | KomaHpga Kon Appec | Komanpga Kon
00 B/O 52 33 II-x 8 68 66 X 12
01 C/m 50 34 13 67 II-x1 61
02 x—I12 42 35 x->I12 42 68 : 13
03 <« 14 36 Krnnag -—r 69 — 11
04 x—I13 43 37 x=I11 41 70 II-x 4 64
05 1 01 38 Il-x 4 64 71 : 13
06 2 02 39 II-x B 6L 72 x->I10 40
07 x—I10 40 40 II-»x 2 62 73 II-x B 6L
08 KII-x4 T4 41 JII-»x A 6— 74 Knnpnug —r
09 4 04 42 KIMmuag -—r 75 Tl-x 1 61
10 x-—IT1 41 43 x—I1 B 4L 76 13
Il IT->x 3 63 44 F x2 22 77 x->I11 41
12 111 53 45 TIl->x 1 61 78 II-»x5 65
13 14 14 46 : 13 79 II-x8 68
14 B¢ OE 47 — 11 80 13
15 KII-x0 T0 48 TI-x A 66— 81 II-x2 62
16 4+ 10 49 Jl->x A 6— 82 II-x1 61
17 Kx—»IIBt LE 50 I-»>x8 68 88 KIMNnnag —r
18 «—— 14 51 : 13 84 II-x3 63
19 TII»x 3 63 52 x—I13 43 85 II--x 0 60
20 x 12 53 Knmnag -r 86 X 12
21 F LI 5L 54 x—II 4 44 87 — 11
22 14 14 55 II->x 6 66 88 x-»IIC 4C
23 3 03 56 Il->x 2 62 89 B/O 52
24 x-—JI1 41 57 Il-»x 5 65 90 Cx or
25 [l->x 2 62 58 KImnag -—r 91 1 01
26 B/O 52 59 x—>IT6 46 92 2 02
27 8 08 60 II-x7 67 93 x—I10 40
28 6 06 61 Il-x 3 63 94 Cx or
29 x—I1 [ 4T 62 II-x 5 65 95 Kx—IIBt LE
30 II-x A 6— 63 KImnag -—T 96 F LO s5r
31 M->x9 69 64 Il->x 6 66 97 95 95
32 II-»x9 69 65 II-x B 6L
Peructpsi:

O cyerunk; ¢ 2y; 4i;n 6 ZTxy 82x* A Ex* C a
lcuetunk; b 3 x 52x2y 72y 93x* B =x ]I 86
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Hucrpykuns 1V.3.1/54

ConepxaHnue H?f,g;{," B&?:H':’;b Pesyabrar
1. OuYHCTHTb CyMMaTOpH BIT 90 C/I1 0
2. 3aHecTH 4Yuc/ia ouyepeAHOH mapH
HCXOAHHX AaHHBIX Xy B4 X1
V1 c/m Vi
3. Ecin naHHme HcuepmaHd, JaJee,
HeT — K 1. 2
4. Ompeaenutsb a, b, ¢ BIT 27 C/TT a—s per. X, C
B—B per. |
c—B per. 0
[Mporpamma 1V.3.1/52
Apnpec | Komanaa Kon Anpec | Komanpa Kon Apnpec Komanga | Koa
00 B/O 52 34 II-x9 69 68 Il-x 2 62
01 C/IT 50 3B 13 69 13
02 =x—I13 43 36 x—»I13 43 70 — 11
03 <«— 14 37 KIII O —r 71 TI-x5 65
04 x—II4 44 38 x—»I12 42 72 13
05 1 (1) 39 II-x5 65 73 x=I11 41
06 3 03 40 II-x C 6C 74 Tl-x C 6C
07 x-I10 40 41 TIl-»x 3 63 75 KMo -—r
08 x—IT2 42 42 TI-x B 6L 76 Tl-»x 2 62
09 KII-x5 T5 43 KII O —r 77 13
10 4 04 44 x->J1C 4C 78 x->I12 42
11 x->I11 41 45 Fx2 22 79 TI-x6 66
12 TIl->x 4 64 46 Tl-x 2 62 80 II-x9 69
13 I 53 47 13 81 13
14 15 15 48 — 11 82 TII-»x3 63
15 B¢ OE 49 Tl-x B 6L 83 I-»-x2 62
16 KII-x0 T0 50 IlI-x B 6L 84 Knmnnag-—-r
17 + 10 51 I->x9 69 8 TIl-x 4 64
18 Kx—=IT2 L2 52 13 8 II-x1 61
19 «— 14 563 x—I1 4 44 87 X 12
20 II-»x 4 64 54 K IIT N —r 88 — 11
21 X 12 55 x—»I15 45 89 x—I1 E 4E
22 F LI 5L 56 Il-x 7 67 9 B/O 52
23 15 15 57 TI-»x 3 63 91 Cx or
24 3 03 58 TII-»x 6 66 92 x-»II5 456
25 x—I11 41 59 KII O —r 93 x—I16 46
26 Il-»x 3 63 60 x—I17 47 94 x->I17 47
27 B/O 52 61 Il-x 8 68 95 x—I18 48
28 8 08 62 Il->x 4 64 9% x-—»>I19 49
29 7 07 63 Il-»x 6 66 97 x—>I1A 4—
30 x—I1 1 4T 64 KIII O —r 98 x—I1 B 4L
31 NN-»x B 6L . 65 Il-x7 67 99 x—ILC 4C
32 TIl-»x A 6— 66 II-x C 6C 100 B/O 52
33 TIl-»x A 6— 67 X 12
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Peructpbr:
0 cuetynk; ¢ 5 i;n A XIx3

1 cuetunk; b 6 Zx!y B 2Zx?

2 cyeryuk; 7 Zxy C Zx;a
3 v 8 Xy 1 87
4 x 9 Zxt
Huctpykuus 1V.3.1/52
Cogepxanue H?,ﬁcpf.;" B,{’{,';f’;,‘}{';“ Pesyabratr
1. O4HCTHTB CyMMaTOpH BIT 91 C/1T 0
2. 3aHecTH 4YHcAa o4epeJHOH nNapw
HCXOJAHBIX JaHHBIX Xy B+t X4
b7 c/m v
3. Ecan naHHhe wWcYepmaHml, JaJee,
HeT —K I. 2
4. Onpegeautsb a, b, ¢ BIT 28 C/IT a—s per. X, E
b—»B per. 2
c¢—B per. |

Bpemsi 3aHecenusi H o6paGoTKH Kaxjoi mapwl uncen — 25 -— 30 c,
BpeMsl BLIYHCJIEHHS TapaMeTpos a, B, ¢ — 33 c.

[pumep. Crnaautbs napa6osioil COBOKYIHOCTb AaHHBIX (Xj, ¥y):
1; 2,718 1,5; 4,482 2; 7,389 3; 20,085
Oter: a = 3,856, h = — 6,801, ¢ = 5,758.

1V.3.2. ®YHKUMA,
JIMHEHHO 3ABMCSHLLLAS OT NAPAMETPOB

CoBOKYNMHOCTb Tap OMBITHRIX JAHHBIX X,, Y CIJIaKHBaeTcsi QyHKIed
=ap(x) + bp (x)+c, rae P(xX) U ¢ (X) NOTHOCTHIO H3BECTHBL.
[Tapamerpel a, b, c onpepensitorcsi H3 CHCTEMBI YpaBHEHHH

aZyY* +bIpecIp=Zyp,
aZpp+bI¢?+cZp=Z2Zyg,
aZy+bIgp+tcn=23y.
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IMporpamma 1V.3.2/54

Appec | Komanpa Kon Appec | Komanpa J Kog Anpec | Komanga | Kog
00 B/O 52 33 II-x B 6L 66 X 12
o1 C/m 50 34 : 13 67 [M-x9 69
02 1 0l 35 x—II 8 48 68 : 13
03 4 04 36 KIIIC —C 69 — 11
04 x—=I10 40 37 x=>I19 49 70 N>x4 64
05 K II>x 4 r4 38 TIl-x 4 64 71 : 13
06 II—x 1 61 39 II-x A 6— 72 x=>I1 2 42
07 TII 53 40 TIl->x 8 68 73 [l-x A 6—
08 13 13 41 Tl-x 1 6r 74 Knmc —C
09 TIl-»x 2 62 42 KIIIC —C 75 M->x9 69
10 TIII 53 43 x-I1 A 4— 76 : 13
11 13 13 44 F x2 22 77 [I-x 5 65
12 C/n 50 45 TI-»x 9 69 78 [I-x B 6L
13 B¢ OE 46 : 13 79 : 13
14 10 53 47 — 11 80 D 14
15 21 21 48 TIMMox I eI 81 x—I11 41
16 I—» 2 62 49 [I-»x [ 6r 82 [I-x 8 68
17 1 53 50 II-x B 6L 83 KInc —C
18 20 20 51 : 13 84 IM-x 0 6r
19 II-»x 1 61 52 x—=IT I 4T 8 Il-x2 62
20 X 12 53 KIIIC —C 86 X 12
21 KII-x 0 ro 54 x—IJI 4 44 87 — 11
22 4+ 10 55 TI1-x 6 66 88 x=I1 0 40
23 Kx—IIBt LE 56 II-»x 8 68 89 B/O 52
24 <« 14 57 TII-»x 5 65 90 Cx or
25 B¢ 0E 58 KIMIIC —C 91 1 01
26 B/O 52 59 x—II11 41 92 3 03
27 8 08 60 TIl-»x 7 67 93 x—=I1 0 40
28 6 06 61 TII-»x IO 6I' 94 Cx or
29 x—I1C 4C 62 TM—->x5 65 95 Kx—IIBt LE
30 I[MT-x9 69 63 KIIIC —C 96 F LO 5T
31 TI-»x 8 68 64 TIl-x 1 61 97 95 95
32 II-x 8 68 65 II-x A 6—

Peructpbi:

0 cyeryuk; a 6 Zyp; Zyz B Z ¢ I x?

1 x;¢;b 7 Zy; Zz  C Zvye; Zxy; 87
2x¢y;c 8 Zpg Zxy I Zy; Ex
41i;n 9 g% Zy?

5 Zyy;2xz A Zo; Iy
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Hucrpykuns 1V.3.2/54

Copepxanue H:zg:? B:;':;:,‘;"Jb ‘ Pesyabrar
1. OYHCTHTL CyMMaTOpH BIT 90 C/IT 0
2. BuuHcaHTh Y(X1) B pexHME Kalb-
KyJSTOpa H 3aHECTH P (x1) x—I1 1 P (xy)
3. BHYHCAHTBL @(X;) B pexHMe KaJb-
KYJTOpa M 3aHECTH ¢(x) x=IT12C/m 9 (x1)
4. 3aHecTH y, Y1 c/m
5. Ec/H HcxoAHBlE NaHHBE HCUepMaHH,
Aajlee, HeT — K 1. 2
6. OnpenejuTb 3HAaYeHHs MapaMeTPOB
a, b c BbIl1 27 C/IT a—B per. X, 0
b—s per. 1
c—B per. 2
INporpamma 1V.3.2/52
AApecI Komanpa l Kon Apnpec | Komanpga Kopn | Apnpec | Komanpa | Kog
00 B/O 52 34 II-xB 6L 68 Il-x9 69
o1 C/n 50 3% 13 69 13
02 1 01 36 x—»>I18 48 70 — 11
03 4 04 37 KINC —C 71 Tl--x 4 64
04 x—I10 40 38 x—>I19 49 72 13
05 x—I13 43 39 [Il-x 4 64 73 x-=>I12 42
06 KIl-x4 T4 40 TIl-»x A 6— 74 Tl-x A 6—
07 Tl-»x 1 61 41 II-»x 8 68 75 KIIMMC -—C
08 TIIT 53 42 Tl—-x J1 6r 76 TI-x9 69
09 14 14 43 KIIII C —C 77 13
10 T—»x 2 62 4 x—I1 A 4— 78 I—->x5 65
11 I 53 45 F x? 22 79 TII-x B 6L
12 14 14 46 II->x 9 69 80 13
13 C/n 50 47 13 81 «— 14
14 B¢ ‘0E 48 — 11 82 x—>[11 41
156 TII 53 49 TIl-x I 6 83 Il-x 8 68
16 22 22 50 TIl-»x [{ 6T 8 KImc —C
17 M—-x 2 62 51 Tl-x B 6L 8 TIl—-x O 6T
18 TIIT 53 52 13 86 Il-x2 62
19 21 21 53 x-I1 1 4T 87 X 12
20 II-x 1 61 54 KIIIC —C 8 — 11
2l X 12 55 x—II 4 44 89 x-—»>IT0 40
22 KIl-x0 T0 56 Il-+x 6 66 90 B/O 52
23 -+ 10 57 TIl-»x 8 68 91 Cx or
24 Kx->I13 L3 58 TIl—-»x 5 65 92 1 01
25 14 59 KIIC —C 93 4 04
26 B¢ OE 60 x—I11 41 94 x—>I10 40
27 B/O 52 61 Tl-x7 67 95 x—»I11 41
28 8 08 62 TIl-x [ 6T 96 Cx or
29 7 07 63 Il->x 5 65 97 Kx—II1 L1
30 x=IIC 4C 64 KTIIIC —C 98 F LO 5T
31 T->x9 69 65 Il-x 1 61 99 97 97
32 Il-»x 8 68 66 Il-x A 6— 100 B/O 52
33 II-x 8 68 67 X 12
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Peructphr:

0 cuetyuk;a 5 ZyyP; Zxz A Zg; 2y
1 x;¢9; b 6 Zyp; Zyz B Z¢? ZIZx?
2x,¢o;7;¢ 72y; Xz C Zvyg, Txy; 87
3 CYeTYHK; 8 Zvyyp; Zxy IO Iy, Ix
4 i;n 9 X¢* Zy?
Hucrpykuusa 1V.3.2./562
CopepxaHnue H’.’,ﬁc"f,f," ' B,l(ior;o;::::b Peayabrat
1. OYHCTHTH CyMMaTOpPH BIT 91 C/T1 0
2. Buuncante P (X;) B pexuMme Kasb-
KyJIATOpPa H 3aHECTH VP (x9) x—I1 1 VP (x5)
3. BuuHcauTh @(X1) B pexHMe Kalb-
KyJSTOpa H 3aHEeCTH @ (xy) x—I1 2 C/I1 @ (x1)
4. 3auectH y, Vi c/m Vi
5. EcaM HCXOAHHe AaHHble HCYEpPNAHH,
Jpajee, HET — K 1. 2
6. OnpelennTs 3HayeHHs MapaMeTpoB
a, b, c BI1 28 C/IT a—sB per. X, 0

b—B per. 1
c—B per. 2

Bpems oyncTKH cyMMaTopoB — 14 ¢, Bpems 3aHeceHHs P (X,) H @ (X¢)—
22 c, 3anecenus1 yy — 9 c, BbluHCAeHHss a, buc — 35 ¢

Ilpumep. Crnagutb dyukuueit = a/x+blIn X +c (px)=
= 1/X, ¢ (x) = In X) COBOKYMHOCTb HCXOAHBIX JAHHBIX (Xy, Vy):

0,1;3 02,—0,7 1;,—1,5 1,5; —1

Orser: a = 1,0255, b = 2,0559, ¢ = — 2,5208.

1v.3.3. MNOCKOCTb

CoBOKyNHOCTh JaHHBIX Xy, Yy, Zg(i=1, 2, ..., n) craaxuBaercs
maockocTbio z = ax -+ by -+ c. Ilapamerpnl miockocTH onpenensiorcs
H3 CHCTEMbl YpaBHeHWH

aZx?4-bZ xy+4cIZx=2xz,
aZxy+bZyt4c2y=2yz,
aZx+bZXZy+4c.n=23z.

Jna BbruncieHuit ucnoabaylorcs nporpammbt 1V.3.2/54 -u 1V.3.2/52,
HO C JpYTrHMH HMHCTPYKUHSMH, coorBerctBenHo 1V.3.3/54 u 1V.3.3/52.
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HHctpykuua 1V.3.3/54

Copepxaune H?,ﬂg:;" B,:':?a’;';";b Peayabrar
1.- OYHCTHTD CYMMaTOPH BIT 90 C/IT 0
2. 3anecTH 4HCJa odepeAHOA TIpymnal
HCXOJHBIX ZaHHHIX Xy x—IT 1 Xy
Y1 x—»H 2 C/H Yi
Z c/n 7

3. EciH naHHbe HCueplmaHH, naaJee.
HeT —K m. 2
4. Onpelenurtb 3HauYeHHS HEM3BECTHHIX
napaMeTpoB a, b, ¢ BIT 27 C/I1 a—-s per. X, 0
b—s per. |
¢—B per. 2

Hucrpykunsa 1V.3.3/52

Ha6patb BBIOJIHHTB
Copepxanune YHCTO KOMaH bl Pe3ayabrar
1. O4HCTHTb CyMMaTOpH BIT 91 C/IT 0
2. 3anecTH uHcna odepegHOM Trpymnu
HCXOJAHHX JaHHBIX Xy x—>IT 1 Xy
Y1 x—IT 2 C/II Y1
7 c/m 7y

3. Ecan naHHBHe HcuepnaHH, AaJjee,
HeT —K I 2
4. OmpelenuTh 3HAYEHHS HEH3BECTHHIX
napaMeTpos a, b, ¢ BIT 28 C/I1 a—s per. X, 0
b—pB per. 1
¢—B per. 2

Bpems ouncTkH cymmaropos — 14 ¢, BpeMsi 3aHeceHHs] HCXOAHBIX JaH-
HbiX — 31 ¢, BpeMms BBIYHCJIEHHS mapameTpoB a, b, ¢ — 35 c.

ITpumep. Craamutbh MJIOCKOCTBHIO COBOKYNMHOCTb NAHHHX (X, Yy, Zy):
o0,1:1,1;51 1; 1,2;59 09;,—0,1; 39 2;3,1; 10,5

OtBer: a = 1,035, b = 1,715, ¢ = 3,042.

1V.3.4. NPOU3BOJIbHAS HENPEPSIBHAS ®YHKUMA

Hcxonnas ¢yHkuus y (X), 3agaHHasi B N PaBHOOTCTOSIIHX y3/1aX X
(Xy — Xy, = Ax = const, i = 2, 3, ..., n), craaxupaercs NPOHU3BOJIb-
Hoil annpokcumupymomei gpyuknuet f (x, a, B, C) MeTofoM nocJjexoBareib-
Horo nmpu6nuxkenus. IlognporpamMma Bmuucnenus f (x, a, B, ¢) pacnosna-
raerc HeMOCPEACTBEHHO 3a OCHOBHOH MNpOrpaMmoil M 3aKaH4YMBaeTcs
komanpoit B/O. J1ns suuncaenus f (x, a, B, ¢) SHayeHHs X, a, B, C GepyTcd
COOTBETCTBeHHO H3 peructpoB X, A, B, C. BuuucjeHnoe 3HaueHue
i (x, a, B, c) noMemaercs B peructp X.
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INpuBopsitcss mBe mporpammsul 1V.3.4./54 (npu n < 5) u IV.3.4./52
(npu n < 6) BLIYHC/IEHHS ONTHMAJNbHBIX 3HAYEHHH a, B, C, MHHHMH3HPYIO-
IIHX HeBSI3KY

N n
o= [i(xi,a,Db, c)—y 2
i=1
[pu ucnonb3oBaHHH n, He PaBHOM MaKCHMaJbHOMY 3HayeHHIO, B aj-
pece 38 OCHOBHOH nporpamMMbl Cjlefyer 3aHecTH Tpefyemoe 3HaueHHe .
I[Nepexmoyarenp P/I' cienyer ycraHoBETb JAH60 B nosoxenue I — mist
rpy6oit OLeHKH a, B, ¢, JIH60 B NoJIoKeHHe P — 1151 GoJslee TOUHOM OLEHKH.

ITporpamma IV.3.4/54

Apnpec | Komanpa Kog Anpec | Komanga Kon Anpec Komanna | Kog
00 9 09 27 II-»x 9 69 54 — 11
01 F 10% 15 28 /—/ oL 55 F x2 22
02 x—I1 1 4T 29 2 02 56 II-x 6 66
03 TII-»x 9 69 30 13 57 4 10
04 Il-»x A 6— 31 x=»I19 49 58 F Lo 5r
05 4+ 10 32 F cos 1T 59 46 46
06 x—IT A 4— 33 F cos—1! 1— 60 II-x 1O 6r
07 I 53 34 F x=0 5E 6l 14
08 38 38 35 03 03 62 x—I1 1O 4T
09 F x<0 5C 36 IT-x I 6I" 63 — 11
10 03 03 37 C/m 50 64 II»x 9 69
11 IM-x9 69 38 5 05 65 3 03
12 II-x B 6L 39 x—>I10 40 66 F In 18
13 + 10 40 TIl-»x 8 68 67 X 12
14 x-»II B 4L 41 X 12 68 x—»I19 49
15 III 53 42 Il-»x7 67 69 F. 25
16 38 38 43 4+ 10 70 B/O 52
17 F x<0 5C 44 x->I17 47
18 11 11 45 0 00 Perucrpu
19 TII-»x 9 69 4 x->I16 46 0;6;9 onepaTHBHbIE
20 II-x C 6C 47 Il->x 7 67 1—5 Yi—Ys
21 + 10 48 II>x 8 68 7 Xy
22 x->I1C 4C 49 — 11 8 Ax
23 In 53 50 x->I17 47 A a
24 38 38 51 I 53 B B
25 F x<0 5C 52 71 71 C c
26 19 19 53 KII-xBf TE I o?

IIporpamma 1V.3.4/52

Anpec | Komaupga Kogn Anpec | Komanpga Kop, Anpec | Komanpa | Kon
00 9 09 05 4+ 10 10 03 03
01 F 10x 15 06 =x—ITA 4— 11 IM-x9 69
02 x—I1 1 AT 07 IIM 53 12 II-x B 6L
03 IT-x9 69 08 38 38 13 4 10
04 TII-x A 6— 09 F x<0 5C 14 =x-»>IIB 4L
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IIpodoaxcenue

Appec | Komanpa Kogn Appec | Komanpa Koz Anpec | Komanga | Kog
15 I 53 39 x>0 40 63 46 46
16 38 38 40 II->x 8 68 64 II-x O 6r
17 F x<0 5C 41 X 12 65 <« 14
18 11 11 42 Jl»x 7 67 66 x—I1 1O 4I
19 N->x9 69 43 + 10 67 — 11
20 II-x C 6C 4 x->N7 47 68 I—»x9 69
21 4+ 10 45 0 00 69 3 03
22 x—II1C 4C 46 x—I1 E 4E 70 F In 18
23 I 53 47 II-»x 0 60 71 X 12
24 38 38 48 1 01 72 x=I19 49
25 F x<0 5C 49 + 10 73 F. 25
26 19 19 50 x—I10 40 74 B/O 59
27 Il-»x 9 69 51 II->x7 67 Perucrpn
28 /—/ OL 52 II-»x 8 68
29 2 02 53 — 11 0:9-F
30 - 13 54 x>[17 47 g yiobgene
31 x-»I19 49 55 I 53 7 X,
32 F cos 1T 5 75 75 8 Ax
33 F cos—! 1— 57 KIN-x0 TI0 A a
34 F x=0 5E 58 — 11 B B
35 03 03 59 F x3 22 C c
36 IT—-x I 6r 60 II-x E 6E il o?
37 C/mn 50 61 4 10
38 6 06 62 F LO 5T
Jns obeux mporpaMm HcCHoJb3yeTcsl eqMHasi MHCTPYKUHMSA.
Hucrpykuna 1V.3.4/54,52
Ha6path BHINOMHHTL
CopepxaHHe YHEJIO KOMaHAK Pe3yabTat
1. BBecTH nporpaMMy M HNOAMpPOrpam-
My BHuYHCJeHHs f(X, a, b, ¢)
2. 3anectH TpeGyeMoe 3HaueHHe n B
ajipec 38 OCHOBHOM MPOrpaMMHl
3. Tepeknoyaress P/ mocraBHTh B
nojoxenue: Jau6o I' — aas rpyGoi
OleHKH, Jau6o0 P — anda  ToyHo#
OLIEHKH a, b, ¢
4. 3aHecTH 3HaYeHHA X;, AX, Y1 — ¥n Xy x—=+I17 Xy
Ax x—I1 8 Ax
1 x—IT 1 1
y,.x—»ﬂn ...... Y n



IIpodoancenue

Ha6patb BHINONHHTDL
CopnepixaHHe 9HCJ0 KOMaHAb Peayabrar
5. 3anecTH HayaJibHBE 3HaYEeHHs Mapa-
MeTpOB ag, Do, Co M hy (war H3ame-
HeHus a, b, c) ay x=IT A ay
ba x—»H B bo
c° x—Fn C Ca
x—I19 hyg
6. BHUHCIHTD KOHEUHHIE 3HAYeHHs a.
b, c, o* B/O C/lT  o®—s per. X, I
a—B per. A
b—B per. B
c—B per. C

I pumep. BHUHCIHTL ONTHMAJbHBIE 3H3YeHUs a, b, ¢ NpH annpokcuma-
IIMY HCXONHOM QYHKIUUH Y (X), 3aJaHHOI B 4eTbIpeX y3/ax:
Xj = 1 2 3 4
yi= 0,558 0,433 0,418 0,446

¢$yHnkuneit Buaa f (x, a, b, ¢) = a-exp (x/b)/(l + cxX) v HayanbHBIX 3Ha-
yeHusix a, = 1,9, b, =3, l co =39, hy =0,2.

Pewenne.

INoxnporpamma BelYHMC/IEHHS annpokcumupyouedt pynkuuy f (x, a, b, c)
umeer Bug B4 I1 - x B: F ex[I»-xAX «II—->x Cx1 4+ : B/O

3aHectH B azpec 38 OCHOBHOI IPOrpaMMEI 3HaueHHe n = 4.

[Nepekmouarens P/ noctasuib B monoxenue: aubo I' — ans rpyhHoi
OLIEHKH a, b, ¢, 60 B P — 15 Gostee 10uHO# OLEHKH a, b, c.

3aHecTn 3Havenus X1, AX, y; — Y, W _HauanbHble 3HAUEHUs 8, Dy.Co,
hy corlacHO HHCTPYKLHH H 3amyCTHTb nporpammy Ha cuyer.

Orser:

1. nepekmouarens P/I" B nosoxenuu I'.

a=2,2345, b=-3,1321, c=4,4028, ¢*=4,31.10-*.

BpeMsi Bbluucnenuss npumepa — 6 — 8 4.
2. nepekmouareab P/I" B nosoxenun P.

a=2,2042, b=2,978, c = 4,496, o®> = 2,09-10-5.
Bpemst Bbluncaenns npumepa — 15—20 4.

1v.4. BbIMMCNEHUE 3HAYEHMA MHOTOUNEHA

Briyncnsierca 3HaueHHe MHOTOUJIEHA N-i CTeNeHH ¢ AeACTBHUTENbHBIMH
Ko3bdHUHeHTaMH ag, ay, ..., ap

f(x)=a,}a, x+a, x2+... +ap x"
B MPOH3BOJILHOH TOYKe X.
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1V.4.1. AEUCTBUTENILHOE x

1IV.4.1.1. ®UKCHUPOBAHHOE n

Ipu Bbiuucaenuu no nporpamme 1V.4.1.1/21 (n < 6) 3nauenuss Koad-

¢unuentoB a; (i = 0, 1,

Iporpamma 1V.4.1.1/21

, 6) BBOIATCA B perucTphl namstu 2—8.

Apnpec Komanpna Kog Apnpec Komanpa Kopa Anpec Komanpa | Kog
00 P, 43 21 F4 42 42 X 26
01 F8 82 22 III1 68 43 4 06
02 IIIT 68 23 F: 35 44 B/O 48
03 : 36 24 F3 32
04 F7 72 25 I 68 Peructpur
05 IIIT 68 30 F: 35
10 F: 35 31 F2 22 2 a,

11 F6 62 32 + 96 3 ay
12 I 68 33 C/I 78 4 a,
13 F: 35 34 + 96 5 ag
14 F5 52 35 P/—/ 53 6 a,
15 I 68 40 + 06 7 ag
20 F: 35 41 P, 43 8 ag
Huctpykuus 1V.4.1.1/21
Copepxanue H‘;ﬁg:g" BbINOJHHTL KOMaHAbI PeayabTat
1. 3anecTH KoaddHUHEHTH ag— ag ao P2
a, P3
.as. ..... pg’
2. BBecTH 3HaueHHe X H BHIYHC/IHTD X B/O C/I f(x)

3HayeHHe MHorouseHa f(x)
3. Ias BHYHCIEHHS f(x) NpH JAPYyroM

3HAYE€HHH X — K II.

Bpemsa Bouncinenuss — 11 c.

Ilpu pacyerax mo nporpammam IV.4.1.1/54 (n < 12) u IV.4.1.1/52
(n < 13) B ciyuae, ecsid cTeneHb MHOTOYJIeHa MeHbIIE MaKCHMalbHO J0-
yCTHMOH, HyJeBble KOadxpuiueHThl 8 = 0 OpH i = n BBOAUTb HE HYXKHO.

IMporpamma 1V.4.1.1/54

Aznpec Komanga Kopx Anpec KoMana \ Kon
00 B¢ OE 05 -+ 10 Peructpu
01 Frn 20 06 FLO 5T 0 CYETYHK
02 0 00 07 03 03 1—-[1 ay—ay,
03 X 12 08 C/n 50
04 KII--xBt TE
6  3ax. 681 161



Bpems Boluncaenus — T = (1,5 + n) c.

IMporpamMma 1V.4.1.1/52

Apnpec KomaHpa Kon Anpec Komanpna Konx
00 Fn 20 07 I1-x0 60
01 0 00 08 1 01
02 B4 0E 09 —_ 11
03 F. 25 10 Fx=0 5E
04 X 12 11 03 03 Peructpu
05  KII-x0 Tro 12 4 10 0 CUETUYHK
06 + 10 13 c/m 50 1—E  ag—ay,

Bpems Bbuncnesus — T = (4 + 3n) c.
st o6eux nmporpaMM HCHONb3yeTcst eauHast HHCTPYKUHS.

Huerpykuus 1V.4.1.1/54,52

CoJepixaHHe H:gg:’;" BBINOJIHHTD KOMaH Abl Pesyabrat

1. 3aHecTH KO3 PHIHEHTH ap—an a x—I11 a
a; x—>T12 a;
a;; ..... i—;l'l.(n'—i—'l)' C

2. 3aHecTH:
a) mas nporpamMmel 1V.4.1.1/54 n+-1 x—T10 n+1
6) mns nmporpaMmu 1V.4.1.1/52 n4-2 x—T10 n+2
3. 3aHecTH X H BBIYHCJHTD f(X) X B/O C/TI f(x)

4. as Buluucaenus f(x) npu apyrom
3HaYeHHH X — K M. 2

IIpumep. ag = 1,2, = 2,a,=3,x = 3. (3) = 34.
1V.4.1.2. MOLUATOBbIM BbIBOA

BelunceHue U BBIBOJ 3HaueHHHl MHOTOYJIEHA IPOU3BOAATCA NOCAEN0Ba-
TeJIbHO 1O Mepe BBOJA KO3()HIHEHTOB B MOPSAKE YBeNHUYEHHs CTEeNeHH
OpH X @ g, 2, ay, ... I]OCJE BBOKA OYEPENHOTO 3HAYEHMSI a; H BBHINOJHE-
Hua koMmanipl C/I1 Ha mHIMKaTOpe BHICBEYHBaeTCs COOTBETCTBYIOLLEE 3Ha-
yenve f; = a,+a,x 4+ ...axl, i =0,1,2,... (Hynepse 3HaueHus
K03(HIHEeHTOB TaKXe HaJ0 BBOAUTH; NPH a, = 0, oueBuano, f; = fi).
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IporpamMma 1V.4.1.2/21

Apnpec | Komanpa Kon Anpec | Komanpa Kox HHcTpykuns
00 P2 21 14 X 26 x B/O C/IT a5 C/IT a,
0t 1 14 15 P3 31 C/I...
02 P3 31 20 l-I 06 Peayabrat
03 C/II 78 21 4 42 1, £y, 1y,...
04 P5 51 22 X 26
05 C/In 78 23 4 06 Perucrpu
10 P4 41 24 F5 52 2 x
11 F3 32 25 + 96 3 «xi
12 l‘j 06 30 BI1 58 4 a
13 2 22 31 F# 05 5 fj
Mporpamma 1V.4.1.2/54,52
Anpec Komanpa Kona Anpec Komanpna \ Kopa HHCTPYKHHH
00 x—II0 40 07 X 12 x B/O C/IT ao C/IT a,
01 1 01 08 x—IIl 41 C/Il...
02  x—IIl 41 09 X 12 Pesyabrar
03 C/In 50 10 10 1, fo, ff,...
04 C/IT 50 11 Bl 51 Perucrpu
05 IT-xl 61 12 04 04 0 X
06 IT->x0 60 1 onepaTuBHBIH

BpeMsi BHIUHMCNEHHSI TOC/Te BBOJA OYEpPENHOrO 3HAUeHHsT a3 — 2 C.
Ilpumep. x = 2:

ao == l fo == l,
a, =2, i, = 5;
32 == 0, f2 == 5;
azg = 5, f3 = 5;

.........

1V.4.2. KOMNNEKCHOE x

Brluncnsiercsi 3HayeHHe MHOrOWIeHa N-f CTENeHH OT KOMIIEKCHOTO
X =Yy + jz.
f(x)=a;+a, x+a, x>+ ... +an x".

1V.4.21. ®UKCUPOBAHHOE n

Briyncasiercss 3HaueHHe MHOTOUWJIEHA NPH (QHKCHPOBAHHOM 1.
IlpuBeaeHB! TPH MPOTPaMMbl BBIUHCIEHHS.
1. Tlporpamma 1V.4.2.1/21 npu n < 5. Bpems Bwuiunciaenus — T = 40 c.
2. Tlporpamma IV. 4.2.1/54 mpu n < 10. Bpemss BhuncieHus — T =
= (8n + 12) c.
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3. Ilporpamma IV.4.2.1/52 npu n < 11.
=((n + 3)c.

Bpemsa sBuiuucienus — T =

Kosppunuentnt a; (i = 0,1,2,..., n) BBOASTCA B PErHCTPH MaMSITH
BPYYHYIO OJHH pa3 mepej NMepBbIM BBOAOM X H COXPAHAIOTCS B HHX B MpPO-
uecce BRIYMCJIEHHH, [I03TOMY MPH MOCJeYIOMMX BBOAAX X U BBIUHCJIEHHSX
f (x) noBTOPHO BBOAHTH KOI(Q(HUMEHTH a; HE HYKHO.

IMporpamma 1V.4.2.1/21

Apnpec Komanpa Koxn Apnpec Komanpa Kon Anpec Komanpa | Kon
00 $ 06 34 C/1 78 72 P, 43
o1 0 04 3%+ 96 73 X 26
02 P/—/ 53 40 P/—/ 53 74 4 06
03 F7 72 41 4 06 75 P, 43
04 P/—/ 53 42 P, 43 80 -+ 96
05 - 16 43 16 81 4 06
10 I 68 4 X 26 82 P/—/ 53
11 F4 42 45 P, 43 83 «— 16
12 F6 62 5 P, 43 84 P/—/ 53
13 I 68 51 F8 82 85 4 06
14 : 36 52 X 26 9 B/O 48
15 F5 52 53 P/—/ 53
20 II 68 54 1 06 Perucrpst
21 : 36 55 F8 82
22 F4 42 60 X 26 2 ap
23 IIII 68 61 «—— 16 3 a;

24 : 36 62 P/—/ 53 4 a,
25 F3 32 63 — 86 5 ag
30 III 68 64 /—/ 56 6 a,
31 : 36 65 P/—/ 53 7 ag
32 F2 22 70 06 8 y
3 + 96 71 P, 43

Huerpykuns 1V.4.2.1/21
Copepxanue Hzgg;'(‘;" BHINOMHHTD KOMaHAbl Pesysbrar
1. 3aHecTH Ko3pdHUHEHTH ap— as B
PerucTpsl MaMATH a P2’ a,
ay P3 a,
ag P7 as
2. 3aHecTH z B pEerucTp NaMaTH z P8 z
3. 3aHeCTH 3HayeHHE Y H BBIYHCIHTH
Re(f(x)) y B/O C/IT Re (f (x))

4. Beyucauts Im(f(x))

5. Has BoiuucaeHns f(X) npu apyrom
X—Kkn2

Bpewms Bbluncaenus

— 28 c.

P, Im (£ (x))
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Iporpamma 1V.4.2.1/54

Anpec | KomaHpa Kop Anpec Komanpa Kon Anpec Komanaa | Kop
00 x—I11 4T 13 ~— 14 26 — 11
01 “——> 14 14 X 12 27 KIl-xBt TE
02 x—TIC 4C 15 FBx 0 28 -+ 10
03 0 00 16 F. 25 29 FLO 5T
04 KIT—x0 ro 17 “+ 10 30 07 07
05 BIT 51 18 B1 OE 31 Cc/m 50
06 29 29 19 F. 25
07 < 14 20 F. 25 Peructpu
08 FBx 0 21 [T-xC 6C
09 II-x]I 6r 22 X 12 0  cueTyHK
10 X 12 23 -~ 14 1—B ag—ayo
11 -~ 14 24 M—->x1 6r C y
12 IT-xC 6C 25 X 12 pi | z

[porpamMma 1V.4.2.1/52

Anpec Komanpga Kog Anpec Komanpaa Kopn Anpec Komaupa | Kop
00 x—TIE 4E 15 FB 0 30 1 01
01 -~ 14 16 F. 25 31 — 11
02 x—T1[0 4T 17 -+ 10 32 Fx=0 5E
03 0 00 18 B4 OE 33 06 06
04 B4 OE 19 F. 25 34 F. 25
05 B4 OE 20 F. 25 35 c/m 50
06 F. 25 21 IM—-xI1 6I
07 «— 14 22 X 12 Peructpu
08 FBx 0 23 -~ 14
09 II-xE 6E 24 I1-xE 6E 0 CUETYHK

10 x 12 25 X 12 1—C ap,—ay;
11 P 14 26 —_ 11 oy

12 M—x[ 6I' 27 KIT-x0 ro E z

13 — 14 28 + 10

14 X 12 29 I1-x0 60

Jlnst 06eHX mporpaMM UCNOJb3yeTcst eJMHast HHCTPYKIHS.

Huerpykuns 1V.4.2.1/54,52

CopepxaHHe HaGparb  |BuinosinuTh PesyJbTar
YHCJA0 KOMaHAR
1. 3aHectH KO3(pHUHEHTH ap— an B
PETHCTPH MaMATH a, x—I11 a,
a; x—T12 a;
an x>T4y a(n+1)
2. 3aHecTH B perHcTp NaMATH n+2
(Ha eauHHUYy OG6oJibllle KOJIHYECTBA
BBEeHHHX K03(dHUHEHTOB) n- x—T10 n+-2



ITpodoascenue

Copepanue Hiﬁgg":’ B"(":)";g‘ﬂ'g’;b PesyabTaT
3. BeectH x=y+jz y Bt y
z
4. Bruncants f(x) B/O C/IT Re[f(x)]—B per. X
Im[f(x)]—sB per. Y

5. Ias BuyucaeHusi f(X) npu Apyrom

X—K IL. 2

Bpemsi Boiuncnesus — T = (3 + 8n) c.

IIpumep. BouuciauTh 3HaueHHe WMHorouneHa f (x) = 6-+-5x+4x2-+
+3x342x* + x5 npux = 23] (v =2,z =—3).
Ortger: f (2—3j) = — 258 -+ j 747.

1V.4.2.2. MOLLUATOBbLIN BbIBOA

BriuncsieHne ¥ BHIBOJ 3HayeHWsl MHOTOWJIEHA NPOHM3BOAATCS MOCTENO-
BaTeJbHO N0 Mepe BBOJa KO3(UIIHEHTOB B MOPSIAKE YBEJNUYEHUS CTENeHH
IpH X : &y, 4y, aa, .... 110CTe BBOJAA OUEPENHOTO 3HAYEHHS a; H BBHITOJIHE-
Hust Komaugapl C/IT Bbiuncnenusie sHaueHdss Relfy(x)] u Im [f; (x)] nome-
meHbl B peructpel X W Y coorBercTBeHHo. [l BHIBOjIa 3HaAYeHHs
Im [f (x)] B peructp X cienyer ucnonb3oBaTh KOMaHAy < (IIPH pacuere
no nporpamme 1V.4.2.2/54, 52 nepen BBOJIOM NOCJEAYIOILETO 3HAYEHHS Aj1,
IIPH 3TOM CJIefyeT BOCCTAHOBUThL MpEXHEe COCTOSIHHE perHcTpoB X u Y
Takxe KoMaHno# <—> ). (HyneBrie 3HaueHnst k03bdHUIHEHTOB TaKkKe HAJ0
BBOJHTb; NpH a; = 0, oueBunno f; = f;_.)

IMporpamma 1V .4.2.2/21

Apnpec KomaHpa Kopn Anpec Komanpa Kon Anpec Kowmaupa | Kog
00 P4 41 20 F7 72 40 + 96
01 F2 22 21 X 26 41 P4 41
02 P6 61 22 l-I 06 42 F3 32
03 F3 32 23 5 52 43 xj 06
04 P7 71 24 +- 96 44 7 72
05 Cx 76 25 P5 51 45 X 26
10 P5 51 30 P/—/ 53 50 P, 43
11 4 06 31 4 06 51 F2 22
12 F4 42 32 F6 62 52 li 06
13 c/m 78 33 X 26 53 6 62
14 06 34 3} 06 54 X 26
15 P, 43 35 F4 42 55 4 06
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IIpodoaxcenue

Anpec | Komanna Kon Anpec | Komanaa Kon

60 P/—/ 53 74} 06

61 — 86 75 F7 72 Perucrpu

62 4 06 80 X 2

63 F6 62 81 4 06 2 y

64 <« 16 82 P/—/ 53 3 z

65 P6 61 83 4 96 4 Re (fy)

70 F3 32 8 P7 71 5 Im (fy)
71 X 26 8 F5 52 6; 7 onepatuBHbIE
72 P, 43 90 BI1 58

73 F2 22 91 F1 12

Iporpamma 1V.4.2.2/54,52
Anpec | KomaHnaa Kon Apnpec Komanga Kon Anpec Komasga | Kox

00 x->T14 44 15 4 10 30 x-»18 48
01 1 01 16 II->x2 62 31 IT-x6 66
02 x—I17 47 17 M—>x7 67 32 X 12
03 Cx or 18 X 12 33 I1->x5 65
04 x—I18 48 19 IT—->x3 63 34 —+ 10
05 x—>II5 45 20 I1->-x8 68 35 BIl 51
06 -~ 14 21 X 12 36 05 05
07 C/II 50 22— 11

08 x—»II6 46 23 x-I17 47 Peructpu

09 IT—-x2 62 24 [T—-+x6 66

10 IT->x8 68 25 X 12 2y

11 X 12 26 I1-»-x4 64 3 Z

12 I1-x3 63 27 -+ 10 4 Re (fy)

13 M->x7 67 28 x—T14 44 5 Im (f;)

14 X 12 29 <« 14 6—8 onepatHBHbIE

Ilna ofeux nporpamMM HCNOMb3YeTcsl €NUHAs UHCTPYKIMUS.

HHcrpykuus 1V.4.2.2/21,54,52

Copepxanue Hzgic’;';b BbINoJauuTh KOMaHAH Pesynbrar

1. 3aHecTH B perHCTpH NaMATH
3HayeHHe X=Yy-}jz:
a) 1JA nporpaMMH

1v.4.2.2/21 y p2 y
4 P3 4
6) AN mporpamMMul
1V.4.2.2/54,52 y x—>T12 y
z x—T13 z
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ITpodoasicenue

Conepxanue HaGpaTb BHINOJHHTL KOMaHIbl Pesyabrar
YHCJ0
2. TlepefiTh K Hayaay mporpawm-
MBI B/O
3. BBecTH ouepeaHoe 3HayeHHe ag C/Il Re (f})—s per. X,4

a; H BHIYHCJHTH f;

4. Ecnn paHHele He Hcuepna-
HBl —K 1. 3

Im (f;)—s per. Y,5

Bpemsi Bhluncnienusi ouepeaHoro sHaueHust f; — 8 — 10 c.
Ilpumep. BHIUHCAHTD NOC/ENOBATEIbHbIE 3HAYEHHS MHOTOWIEHA INpPH

Xx=2-3 nua, = l,a, =2,a, = 3, ...
Orser:
4y = 1, fo == 1;

al = 2, fl == 5—6 j;
a; =3, f, = — 10—42j;

. .



Fmasa V

CTATUCTUKA

Y.1. MOMEHTbHI BbIBOPOYHOTO PACNPEREJIEHMS

V.4.1. CPEAHEE M AMCNEPCHS

s COBOKYIMHOCTH 3HAYEHHI Xy, X,, ..., Xy CPEAHEE H JUCIEPCHSA BBI-
yucasiotes no dgopmysnam (19}

1 N
m, =—Z Xi,

I X 2
my =— 2 (X; —my)%.

i=1

3HayeHHs1 M, U M, BLIYHCJISIOTCA Ha KaXKJOM l1are BBOJA X;: 3HaueHHe
m, BBIBOXHMTCSI HAa WHIHKATOp, a M, MOXET ObITh BHIBEJEHO HA HHAMKATOP
KOMaHJIOH «> .

IMporpamma V.1.1/21

Anpec KomaHnpa Kon Anpec Komaupga Kopn Anpec Komanpna | Kox
00 Cx 76 23 l-I 06 50 Fx* 55
01 P2 21 24 6 62 51 — 86
02 P3 31 25 : 36 52 PS5 51
03 P6 61 30 P4 41 53 l-i 06
04 C/Il 78 31 F5 52 54 4 42
05 P5 51 32 Fx2 55 55  BIT 58
10 1'1 06 33 4 06 60 F¢ 05
11 2 22 34 F3 32
12 + 96 3%+ 96 Perucrpn
i3 P2 21 40 P3 31
14 F6 62 41 4 06 2 x
15 1 14 42 F6 62 3 Ix2
20 -+ 96 43 : 36 4 m,

21 P6 61 44 4 06 5 my
22 F2 22 45 F4 42 6 n
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[Mporpamma V.1.1/54,52

Anpec KomaHpa Kox Anpec Komanpga Kon Axnpec Komanna | Kop
00 Cx or 12 x-II3 43 24 x—TI5 45
01 x—»T12 42 13 II-+x6 66 25 II->x4 64
02 x—II3 43 14 : 13 26  BII 51
03 x—II6 46 15 <« 14 27 04 04
04 C/IT 50 16 IT->x2 62
05  KII+x6 reé 17+ 10 Peructpu
06 <«—— 14 18 x—II2 42
07 B¢ OE 19 II-x6 66 2 Tx
08 B¢ 0E 20 : 13 3 Zx?

09 Fx2 22 21 x—T14 44 4 m,
10 IT-+x3 63 22 Fx2 22 5 m,
11 + 10 23 — 11 6 n
Jns of6eux nporpamMM HCmosb3yeTcs efHHasi MHCTPYKIMA.
Mucrpykunsa V.1.1/21, 54, 52
Cojaepxauue Hiﬁg:? BhINOJMHUTD KOMaHABI Pesyabrar

1. O4HCTHTb CyMMaTOpH B/O C/T1

9. 3anectn oyepelHOe 3HauYeHHe
X Xy c/m m;—s per. X,4

m,—B per. Y,5

3. Ecinm nanHHe He Hcyepna-

HH —K I. 2

Bpems 3aHeceHHsi ofHOro umciaa — 5—7 c.
{lpumep. BrluucauThb cpejiHee m; U AUCIEPCHIO M, BHIGOpKHU: — 1; 3; 2;

’

‘éTBeT: m, = 1, 6; m, = 3,44.

V.1.2. YETHIPE NEPBLIX LLEHTPAJIbHbIX MOMEHTA,
ACHMMETPUA M DKCLECC

JIsl COBOKYMHOCTH 3HAYEHHH Xy, X, ..

., Xp YETBIPE MePBhIX UEHTPajb-

HBIX MOMEHTa, KO3pHIHMEHTH acCHMMETPHH H 3KCLecca BhIYHC/IAIOTCS

no ¢opmyanam [19]:

cpenee my

=L.Vx;

a—d 1

n
1
JUcnepcHs m, =— 3 (xi—my)?,

TPETHH MOMEHT My =% S (xi —my)?,
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Mporpamma V.1.2/54

KO3(p(HLUHEHT acHMMETPHH

yeTBEPTHIH MOMEHT

Ko3pdHIHEHT 3Kcuecca

gl = ms/V;ITg,

1
m, = —;2 (xi —m1)4,

g, =m,/m3—3.

Apnpec Komanpga Kox Apnpec Komanpna Kogx Anpec Komanna | Kox
00 Cx or 28  IT->x2 62 56 X 12
01 x—T11 41 29 IM—-x3 63 57 — 11
02 x—II2 42 30 IT->x4 64 58 x—III 41
03 x—II3 43 31 Fx? 22 59 II->x3 63
04 x—>II4 44 32  x-—>TI0 40 60 Fx2 22
05 x—I15 45 33 — 11 61 : 13
06 4 04 34 x—TI3 43 62 3 03
07 x—>T10 40 35 3 03 63 — 11
08 II—»x5 65 36 III 53 64 x—TII0 40
09 C/IT 50 37 66 66 65 C/II 50
10 Bt OE 38 — 11 66 X 12
11 B OE 39 x-»I12 42 67 Il-x0 60
12 KII->xBt T'E 40 I1--x3 63 68 + 10
13 10 41 B1{ OE 69 Il-x4 64
14 Kx—IIBt LE 42 Fy~— 21 70 X 12
15 F 25 43 X 12 71 B/O 52
16 X 12 44 : 13
17 FLO 5T 45 x—II6 46 Perucrpu
18 11 11 46  Il->xI 61
19  KII-+x5 r5 47  TI1->x3 63 0 cueTuHk; g,

20 BbIl 51 48 6 06 1 Zx%; m,
21 06 06 49 T 53 2 Zx3; m,
22  KI-xBt T'E 50 66 66 3 2x2%; m,
23 II->x5 65 51 4 04 4 Ix; my
24 : 13 52 M—-x2 62 5 n

25 Kx—IIBf LE 53 X% 12 6 g

26 FLO 5I 54 -+ 10

27 22 22 55 [T—-x4 64

Tporpamma V.1.2/54,52

Anpec Komanpa Kon Anpec Komanpa \ Kon Anpec Komanna | Kon
00 Cx or 09 C/II 50 18 F. 25
01 x—I11 41 10 B4 OE 19 X 12
02 x—»I12 42 11 B4 OE 20 FLO 5I
03 x—I13 43 12 I1->x0 60 21 11 11
04 x—I14 44 13 F-IIQ AT 22 KIT—x5 rs
05 x—II5 45 14 F. 25 23 BII 51
06 4 04 15 KIl—-x 1 rr 24 06 06
07 x-—TII0 40 16 + 10 25 I->x0 60
08 IT-»x5 65 17 Kx-»I1Q LT 26 x—I11 AT
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ITpodoaxcenue

Anpec | Komanjga Kon Anpec | Komanna Kon Anpec Komanna | Kon
27 F. 25 48 Fy~— 21 69 — 11
28  KIl—-x[ rr 49 X 12 70 x—I10 40
29 [I-x5 65 50 : 13 71 c/m 50
30 : 13 51 x—T16 46 72 X 12
31 Kx—I11 LT 52  TIl—xl 61 73  I1-x0 60
32 FLO 5T 53 I1-»x3 63 74 4+ 10
33 25 25 54 6 06 75 Il—-x4 64
34 II-x2 62 55 IIII 53 76 X 12
35 II-»x3 63 56 72 72 77 B/O 52
36 I-x4 64 57 4 04

37 Fx? 22 58 II->x2 62 Peructpu

38 x—II0 40 59 X 12

39 — 11 60 + 10 0 cueruymk; g,

40 x—II3 43 61 Il—>x4 64 1 Zx¢ m,

41 3 03 62 X 12 2 Zx3; m,

42 I 53 63 — 11 3 Zx2; m,

43 72 72 64 x—IIl 41 4 Zx; my

4 — 11 65 I1+x3 63 5n

45 x-—»[12 42 66 Fx3 22 6 g,

46 IT—»x3 63 67 : 13 I oneparuBHHI
47 B} OE 68 3 03

I1st o6enx mporpamMM HCHOJNB3yeTcsi eHHas MHCTPYKUHS.

Huctpykuns V.1.2/54,52

CopepxKaHHe H::‘g:‘gb BHINONHAT KOMaHZK Peayabrat
1. OYHCTHTb CyMMaTOpH B/O C/11
2. BsecTH ouepenHoe 3HaueHHe
X Xy Cc/n i
3. Ecnin naHHBe HCYepmaHH,
Zlajee, HeT —K M. 2
4. BHYHCJIHTb MOMEHTH:
a) IJas nporpaMMH
V.1.2/54 BIT 22 C/I1 } g,—B per. X,0
6) IJs NPOrpaMMH }
V.1.2/54,52 BIT 25 C/IT } m;—B per. 4
my,—B per. 3
mg—B per. 2
my—s per. 1
g,—B per. 6

Bpems 06pa6oTKu ofHOro yucia — 11 ¢, BpeMsl BHIUUCJIEHHS] MOMEHTOB
—2lec
IIpumep. BpluMCAHTD YeTbipe NEepBHIX LEHTPANbHBIX MOMEHTa, acHM-
METDHIO H 3KCIleCC BBIGOPKH

—1—-3056-—421-231
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OrBert:
m, = 0,2, m, = 6,96, m, = 2,016, m, = 104,5152, g, =0,10979351,
g, = — 0,8424495.

V.1.3. MOMEHTbI, ACHUMMETPHS M DKCLLECC BbIBOPKM,
CrPYNMUPOBAHHOW B KJTIACCHI

Briuuc/siioTcA NMepBHe YeThipe HayasJbHBIX My U LleHTpPaJbHBHIX My BHI-
GOpOYHBIX MOMeHTa, KO3(pHUUHMEHTHl acHMMETPHH g, H 3Kcuecca g,.
Bech nuanasoH BO3MOXKHBIX 3HAYeHHH cJyyafiHOH BEJIMUHMHHL X pasjiesieH
Ha paBHBle HHTEpBabl JHHB h. BribopKa xapakTepH3yeTcs 3HaueHHAMH
LEHTPOB X; KAXJOro HHTEPBaJa H KOJNHYECTBAMH My C1yYaHHBIX BEJIHUHH,
NONAaBLIKX B KaXKAbIH HHTEpBAJ.

TTporpammy, B 9acTHOCTH, LenecoOOPa3sHO NPHUMEHATb TPH GOJBILIOM
KOJIHYEeCTBE HCXONHBIX JAHHBIX, CCPYNNHPOBAB HX B OTHOCHTEJNbHO HEGOJb-

IIOM KOJIHYeCTBE MHTEPBAJIOB. YureHul nonpaBKH I.Hennapna Ha rpynnHpo-
BaHHeE.

Pacuetnnie gopmyan 114]:

1
N=2ny; M1=m1‘=-N—21‘liXi,
Mz=—l—2ﬂi x{; My =— 3y (5 —My) —
N N <~ 12
1 3. _1 )
M,-—WZm Xj; m3—'&-2ni (X,—Ml),
1 . 1
== mxi; my =— 3 m (xi —M,)*—
N N
— L LS — My + b
2 240
m m
g=—; = ——: —3.
V m3 s
IporpamMma V.1.3/54
Appec | Komanga Kox Appec | Komanpa Kox Anpec Komanaa | Kox
00 Cx or 10 x—II6 46 20 12 12
01 x—II5 45 1l = 14 21 BIl 51
02 x-—Il4 44 12 B lT OE 22 06 06
03 x—II3 43 13 KIl-xBt TE 23 Kll-x0 T0
04 x-—II2 42 14 10 24 KIlI-xBt TE
05 x—IIl 41 15 Kx—IIBt LE 25 IM—x5 65
06 5 05 16 F. 25 26 : 13
07 x-I10 40 17 I1--x6 66 27 Kx—[IBt LE
08 II—->x6 66 18 X 12 28  FLO 5T
09 C/I 50 19 FLO 5T 29 24 24
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Ipodorxenue

Anpec | Komanna Kon Anpec | Komanaa Kon Anpec Komanna | Kox
30 C/II 50 56 X 12 82 MN—-x0 60
31 I1-x2 62 57 + 10 83 — 11
32 IT-»x3 63 58 IT-x4 64 84 x—T13 43
33 I1->x4 64 59 X 12 85 Fx2 22
34 Fx2 22 60 — 11 86 : 13
35 x—I10 40 61 x—I11 41 87 3 03
36 — 11 62 C/11 50 88 — 11
37 x—II3 43 63 Fx2 22 89 x—T10 40
38 3 03 64 1 01 90 N—-x2 62
39 x 12 65 2 02 91 IT—-x3 63
40 [1-x0 60 66 : 13 92 B¢ OE
41 + 10 67 x—I10 40 93 Fy~— 21
42 [1->x4 64 68 0 00 94 X 12
43 X 12 69 . 0— 95 . 13
4 — 11 70 7 07 96 x—TI15 45
45 x—I12 42 71 X 12 97 C/I 50
46 I1—-xl 61 72 I—-+x3 63
47 TI->x3 63 73 — 11 Perucrpu
48 6 06 74 IT-x0 60 0 cueTyHK; g,

g(g) r); 0 12 75 6 Og 1 3y x i4; m,

—X 60 76 X 1 3.

51 10 7 X 12 2 Zny xp; ms

52  Tl-x4 64 78 I—>xl 61 3 Znyx{; m,

53 X 12 79 4 10 4 Ing x5 my

54 [I1->x2 62 80 x—I11 41 5 2m

55 4 04 81 II-x3 63 6 xq; g1
IMporpamma V.1.3/52
Anpec Komanpa Kon Anpec Komanpa Kog Anpec Komanpa | Kop

00 Cx or 20 II->x6 66 40 Fx2 22

01 x—II5 45 21 X 12 41  x—~II0 40

02 x—I114 44 22 FLO 5T 42 — 11
03 x—I13 43 23 12 12 43 x—I13 43
04 x—T12 42 24 BI1 51 44 3 03

05 x—~IIl 41 25 06 06 45 X 12
06 5 05 26 KIT-x0 ro 46 IT->x0 60
07 x—TI10 40 27  II-x0 60 47 -+ 10
08 I1->x6 66 28 x—I111 4T 48 T—-x4 64
09 C/m 50 29 F. 25 49 X 12
10  x—I16 46 30 KIl->x 1 I'T 50 — 11
11 D 14 31 IM-x5 65 51 x—I12 42
12 I1->x0 60 32 : 13 52 IT—->x1 61
13 x—I11 4T 33 Kx—I11 LT 53 IT->x3 63
14 F. 25 34 FLO 5T 54 6 06
15 B4 OE 3B 27 27 55 X 12
16 KIl—-x1 T 36 C/1 50 56 IT->x0 60
17 + 10 37  II->x2 62 57 -+ 10
18 Kx—T11 LT 38 II-x3 63 58 M—x4 64
19 F. 25 39 Il->x4 64 59 X 12
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IIpodoancenue

175

Anpec | Komanga Kon Anpec | Komanpa Koxn Anpec Komauna Kon
60 IT-x2 62 79 — 11 98 B¢ OE
61 4 04 80 II-»x0 60 99 Fv~— 21
62 X 12 81 6 06 100 X 12
63 + 10 82 X 12 101 13
64 I1->x4 64 83 X 12 102 x—II5 45
65 X 12 84 [II-»xl 61 103 C/II 50
66 — 11 8 4+ 10
67 x—IIl 41 86 x—II1 41 Perucrpu
68 C/II 50 87 II->x3 63
69 Fx2 22 88 I1-»x0 60 0 cueTyHK; g,

;(l) é 05 89 - 11 1 Zny x}; My; my
0 90 x—~II3 43 3 M.:
72 13 91 Fx? 29 3 g"‘xi,f 11::", Ma
73 x—TI0 40 92 13 My X{5 Mas My
74 0 00 93 3 03 4 Zny xq; My; my
5. 0— 94 — 11 5 Tmy
76 7 07 95 x—I10 40 6 xi; g .
7 X 12 96 IT->x2 62 I onepaTHBHHI
78 I1->x3 63 97 I1->x3 63
,H.Jlil 00eHx NnporpamMMm HCNOJh3YETCS €AUHAA HHCTPYKIHS.
Wuctpykuus V.1.3/54,52
Copepikanne ’ Hi‘,ﬁ‘éj’,f," B,‘:';‘:;{,‘f;‘;" PesyabTar
1. OuMCTHTb CYyMMaTOpH B/O C/I1
2. BBecTH ouepefHHle 3HaueHHd 1,
X1 l'll B ‘f ny
X‘ C/H Xq
3. Ecan BBOA 3aKOHUYeH, faJee, HET —
Kmo 2
4. BHYHCAHTL 3HayeHHs  HayaJbHBIX
MOMEHTOB:
a) AJs nporpaMMul
V.1.3/54 BbI123 C/I1 M,—B per. 4
6) 1J4a nporpaMMH } M,—B per. 3
V.1.3/52 BIT26 C/IT M;—sB per. 2
M,—8 per. X,1
5. BBIYHCIHTD 3HaYeHHS IEHTpaJIbHBIX
MOMEHTOB 6e3 MOoNpaBoOK c/n m;—B per. 4
my—B per. 3
mz—B per. 2
my—B per. X,1
. Beectn pauny uHTepBaja h H BH-
YHCJHMTh UEHTpaJbHHE  MOMEHTH,

acHMMETPHIO H 3KCLlecC C IONpaBKa-

mu [llennapaa h c/m g;—s per. X,5
m,—B per. 4
m,—B per. 3
mz—B per. 2
m,—3B per. 1
g,—B per. 0



Bpems cuera: BBOA OfHOM Mapnl ouepelHBIX 3HaueHuii — 14 — 18 c,
CYeT HayaJbHHIX MOMEHTOB — 8 — 12c, cuer HEHTPaJBHBIX MOMEHTOB
6e3 nonpaBok — 8 — 10 ¢, cueT neHTPaJbHEIX MOMEHTOB C NMONPAaBKaMH,
acUMMeTPHH H 3Kcuecca — 11 c.

ITpumep. Bpuucauts MOMeHTHI BbIGOpKH (h = 1,5).

Xp =3 946
ng =10322
Ortger:
Havanbume UenTtpajibubie LlenTpanbAbLE MOMEHTH
MOMEHTH MOMeHTH Ge3 C MONmpaBKaMH, aCHMMETDHs
nonpaBoK H 3Kcuecc
M| =4,5294 m= 4,5294 m= 4,5294
M;=25,706 my=>5,1903 m,=>5,003
M;=17747 my=14,02 my=14,02
M,=1388,06 m,=74,2686 m,=68,577
g1= 1,2529
g2=—0,26

V.2. TMCTOTPAMMA
V.2.1. THCTOTPAMMA (kyax=11 MNM 12 HHTEPBANOB)

Js mocTpoeHust THCTOIPAMMBI BBOAUTCA YHCJIO HHTEPBAJNOB Ha6iofe-
Hus k M rpaHUObl M3MEHEHHSl X : Xpmax M Xmyp- KOJIHUECTBO pasGHeHHH
HHTepBaja B obuleM ciayyae He npesnimaer 11 (k < 11), onHako npu Hc-
nonb3oBanu MK — 52 3amena B agpecax 10 u 23 perucrpa namsari C
Ha E (Bmecto komaHp x — I1 C, [ — xC ycTaHaBIHBalOTC COOTBETCT-
BeHHo X — I1 E, IT— x E) yBenuuuBaer npenenvHoe 3HayeHHe k jmo 12
(k < 12).

3HayeHHs] My THCTOrPaMMbI MOMEILAIOTCA NMPOTPAMMHO B PETHCTPHI Ma-
mati 1 — B (C&, HOMED perxcTpa coBlajaeT C HOMEPOM HHTepBana.

IMporpamma V.2.1/54,52

Anpec Komanpa Kopn Anpec Kcmanpa Kopn Anpec Komaupa | Koa
00 B4 OE 14 IT-+x0 60 28 -+ 10
01 F. 25 15 x—I111 4T 29 Kx—II1 LT
02 — 11 16 Cx or 30 -+ 10
03 /—/ OL 17 Kx—TI1Q LT 31 F. 25
04 <« 14 18 -+ 10 32 BIT 51
05 x—T10 40 19 FLO 5I° 33 21 21
06 Ftg—t IL 20 14 14
8; Ftg 1E 21 C/II 50 Peructpu

: 13 22 II->xC 6C
09  x=IIC 4C 23 13 0 puernx

. —b my—my,
10 : 13 24 — 11 C 1 k
T 01 25 x—T1[ 4T (Xmin—Xmax)/
12 + 10 2% KI—~x 11 T I onepaTHBHHHA
13 B O0E 27 1 01
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HHcrpykuna V.2.1/54,562

Copepxanne HaGpartb Buinonnnts Pesynbrar
Yuca0 KOMaHAbI

1. Mepekmouatear P/I mocraButs B
noJsioxeHne P

2. 3aHectH 3HaveHHS K, Xmax, Xmin k B¢t

Xmax Bt

Xmin B/O C/IT

K-Xmn
3. 3aHecTH ouepejHOe 3HaueHHE X X; c/m 1—
Xmax—Xmin
4. Ecau pgaHHBe He HcuepmaHbl — K my—B per. |
n. 3, uHaye NpOYeCTb pe3yJabTaT m,—B per. 2

........

my—B per. k

Bpemst BBoga kK, Xpmayy Xmin — 15 C, Bpems BBOJA OMHOTO 3HAYEHHS
Xy — 4 c.

ITpumep. k = 5, Xpax = 17, Xpip = — 2,

x,=304658—-—1117—12

OrtBerT: =3 3 2,1, 1.

V.2.2. TMCTOTPAMMA (knax=22 UHTEPBAJA)

Jnana3oH H3MeHeHHS NepeMeHHOH X JeauTcst Ha k = 22 paBHBIX HH-
TepBana. Ilonananue x B KaKublil HHTEpBal GUKCHPYETCS COOTBETCTBYIO-
IIHM CYETYHKOM, COIEPIKAILUM UeThIpe NECATHYHBIX pa3psiia OAHOTO H3 pe-
ructpoB namatu 1 — B. Tlo okoHuaHHH BBOJA JaHHBIX COLEPHKHUMOE CUETYH-
KOB MOOYEPeNHO BBIBOIMTCS HAa HHIAUKATOP (OT MEHBUIMX X K GOJBIINM).

Jlast mocTpoeHHsi THCTOrpaMMbl Ha MeHblieM 4ucie HHTepBanoB (k; <<

<< 22) caenyer BBECTH BEPXHIOIO TPaHHILY x%) 1o tdopmyae
x,(,l,(;,)( = Xmin + 22 (Xmax — Xmin)/ Ky

H MO OKOHYaHHH BBOJAA MCXOJHBLIX JNAHHBIX OIIPOCHTDb kl NnepBbIX CYETYHKOB

[Tporpamma V.2.2/54

Anpec Komanpaa Kox Anpec Komaupna Kop Anpec Komanna | Koa
0 <« 14 07 Fig 1E 14 12 12
01 FBx 0 08 : 13 15 — 11
02 — 11 09 x—IIC 4C 16 x—I11 4T
03 1 01 10 : 13 17 KIl—>x1 r'l
04 1 01 11 | 01 18 1 01
05 x—T10 40 12 Kx—TI1B% LE 19 KIl-xBt TE
06 Fitg—1 1L 13 FLO 5T 20 + 10
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ITpodoaxcenue

Anpec | Komanna Kopn Anpec | Komanpa Kopn Apnpec | Komanaa | Kog
21 Kx—TIB? LE 37 4 04 54 X 12
22 C/m 50 38 /—/ OL 55 C/IT 50
23 II-»xC 6C 39 FIlo0x 15 56 I1-»xC 6C
24 13 40 BIT 51 57 1 01
25 II->xI 6T 41 19 19 58 — 11
26 — 11 42 1 ol 59 C/I 50
27  x—~TI0 40 43 2 02 60 BII 51
28  KIl-xBt T'E 44  x—TI0 40 61 45 45
29 14 45  KII—>x0 ro
30 II-x0 60 46 x—TIC 4C Peructpu
31 — Il 47  KIl-xC Irc
32 2 02 48 - 14 0 cuerunx
33 Fi/x 23 49 I1-»xC 6C 1—B rucrorpamma
34 — 11 50 — 11 C oneparHBHHH
35 Fx>0 59 51 1 01 O11Xmax/(Xm in—Xmax)—
36 18 18 52  BII 0oC —
53 4 04
Iporpamma V.2.2/52

Anpec Komanpa Kon Appec Komanpa Kon Apnpec Komanga | Koa
0 <« 14 23  + 10 46 x—TIC 4C
01 FBx 0 24  Kx—I1J LT 47 KIl-xC TC
02 — 11 25 C/N 50 48 <« 14
03 1 01 26 II->xC 6C 49 II-»xC 6C
04 1 01 27 : 13 50 — 11
05 x—TII0 40 28 TII-xE 6E 51 1 01
06 Fln 18 29 — 11 52  BII 0C
07  Fex 16 30 x—>I110 4T 53 4 04
08 : 13 31 K{x} 35 54 X 12
09 x-—IIC 4C 32 2 02 55 C/II 50
10 : 13 33 Fl/x 23 56 IT->xC 6C
11 1 ol 34 — 11 57 1 01
12 II-x0 60 35 Fx>0 59 58 — 11
13 x->I1 4T 36 21 21 59 C/II 50
14 F. 25 37 4 04 60  BII 51
15 Kx—I11 LT 38 /—/ OL 61 45 45
16 FLO 5T 39 Flox 15

17 12 12 40 BIl 51 Peructpu

18 — 11 41 22 22

19  x—IIE 4E 42 1 01 0 cueTumk

20 KII-xI I'1 43 2 02 1—B rucrorpamMma

21 1 01 4 x—>II0 40 C,Il omepaTHBHHE

22 KIl-xI I'T 45  KII-»x0 ro E 11Xmax/(Xmin—Xmax)—1

s o6eHx rHCTOrpaMM HCMOJIb3yeTcsl eHHas HHCTPYKUHS.
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Hucrpykuns V.2.2/54,52

HaGpatb Buinonasurts P
Conepx(alme YHcJao | KOMaHA bl €3yabTar

1. 3aHecTH rpaHHUH BO3MOXHBIX 3Ha-

YeHHA NMepeMeHHOH X Xm in Bt Xmin

Xmax B/O C/IT 1

2. 3aHecTH OYepegHOE YHCJO X; Xq c/n
3. Ecau nanHHe HcuepmaHw, Jaanee,

HeT — K IL. 2
4. TlepefiTH K BBIBOAY pe3YJbTAaTOB BIT 42
5. BhBeCTH COAEpIKHMOe OUepeaHOTo

CYeTYHKA c/m m,

6. Ins npomonxeHHs BHBOAa—K I.5

Bpems BBOAA Xmin, Xmax — 15—25 ¢, BpeMsi 3aHeceHHs OJHOrO YHC-
Ja — 7 ¢, BpeMs paciiubpPOBKH COJAEPKHMOTO CUETYHKA — 2—5 C.

ITpumep. IlocTpouTh rucTorpaMMy Ha TPU HHTEpBaJsa BHI6OPKH (0,4 <
<x <)

0,7 0,4 0,43 0,62 0,9 0,85 0,96

Pemenne. BBeieM Xpmin = 0,4, X2k = 4,8 u HcxoaHylo BHIGODKY.
Oreer: m; = 2,2,3

V.3. MEPA OTKNOHEHMA 2

ITo nporpamMme BbIYHCAsIETCS BeJHYMHA

k
yi=N (my —npy)*
dd npy

’

i=1
k

Tie my — KOJHYECTBO C1yyaldHBIX BeJHYHH Xj, MOMaBWHX B i-A HHTepBana, 2 my =n,
i=1

k — KosnHYecTBO HHTepPBaJOB, Py — BepPOATHOCTb NOMaAaHH S Xy B i-if HHTEpBa.

Tunotesa o npuHajlexHOCTH cayuafiHoli BhGOpKH X; (j = 1; 2;
...; M) K reHepajbHOH COBOKYMHOCTH C MJIOTHOCTBIO BEPOSITHOCTH P (X)
(c BEepOATHOCTAMH Py NONAaHHs B i-# HHTEPBaN) MOXeT GLITb MPOBEpPeHa
no tabauuam %2 [20] uau mo nporpamme V.5.4.

V.3.1. CBBOAOM n
Mporpamma V.3.1/54,52

ARpec KoMaupa Kopa Anpec Komanpa Kon Anpec Komauga | Kogx
0 /—/ OL 04 Fx3 22 08 — 11
01 KHOIT 54 05 /—/ oL 09 BIT 51
02 o0 00 06 «—— 14 10 03 03
03 ¢C/m 50 07 13
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Hucrpykuns V.3.1/54,52

Conepxanue HaG6paTtb l BuinosHuTL PesyabraTt

yucao KOMaHAb

1. Beecta n n B/O C/l1

2. 3aHecTH OuYepeAHyI0 napy pi, M Pi B4

my C/l
3. Ecan ucxonHHe pnaHHBE HcYepra-
HH, Aajiee, HHaye — K . 2
4. Buuncautb X2 BIT 06 C/II x2

BpeMs BBoma n — 1 ¢, onHoil mapsl py, m;
HHA %2 — 2 c.

IIpumep. BHUHCAHTD BeHUHHY % MpU N =
HHE (Py; my):

— 2 ¢; BpeMs BbIYHCJIE-

16 nng creayomux 3xHaye-

0,1;2 035 04,3 02; 6

Orget: %? = 4,365.

V.3.2, BE3 BBOJlA nn

IMporpamma V.3.2/54,52

Anpec Komanpna Kon Anpec Komanpa Kopn Anpec Komanga | Kopa
00 Cx or 08 -+ 10 16 FBx 0
01 B¢ OE 09 «— 14 17 — 11
02 <« 14 10 TI-»>x2 62 18 C/I 50
03 C/m 50 11 + 10
04 x—I12 42 12 BII 51 Perucrp
05 Fx? 22 13 02 02
06 «—— 14 14 <« 14 2 m
07 : 13 15 : 13
Uncrpykuus V.3.2/54,52
Coaepxanue HaGpars Buinosiunts Pesyabrar
uHCII0 KOMaH il
1. OuHCTHTb CyMMaTOpH B/O C/M 0
2. 3aHecTH ouepelHble 3HaUYeHHf P H
my P1 Bt
mj C/l'I
3. Ecau naHHHe HcyepnaHH, jaJee,
HeT —K m. 2
4. Buiyucauts 2 BIT 14 C/11 x2

Bpemsa BBOAA mapnl uHcen py u m; — 3 ¢,
2c.
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Ipumep. BHIUMCAUTDL BENTHUHHY 2 A1 BBIGODKH
p1=20,1 0,4 0,30,2

m=3 14 8 5

Orser: ¥* = 0,6111.

V.A. NPOBEPKA CTATUCTHUYECKMX TMMOTE3

[lo npuBeNeHHBIM NporpaMMaM BBIYHCASIETCS CTaTHCTHKA t cayvaiiHbIX
HaG6JoleHUH, KOTOpasi UCNONb3yeTcs s NMPOBEPKH HCXOJAHOH THINOTE3H.
ITo nonyueHHO# cTaTHCTHKE { C MOMOLLBIO CrienHaNbHBIX TabJaWL (HampH-
mep, [14], [20]) Haxomurcs cooTBeTCTBYIOWIHEI YPOBEHb 3HAYHMOCTH Q,
H eCTH 3Ta BeMuuHa Mata (Q << Qo, rae Qo — noporoBoe 3HaueHHe, BHI-
6upaemoe obbiuHO B npefeiax 0,01—O0,1 Hcxons U3 ycaoBHil 3KCIiepHMeH-
Ta), TO MCXOAHAas runoresa orsepraercs [19].

B HeKoTOpHIX H3 NpHBEJEHHBLIX NpPOrpaMM, KPOMe CTAaTHCTHKH t, BBI-
YHCASIeTCS TaKXKe NPUOGIHMKeHHas OHeHKa YpOBHSA 3HauuMocTH Q.

V.4.1. NPOBEPKA 'MMNOTE3bi O PABEHCTBE CPEAHMX

[NpoBepsiercs runoresa o TOM, YTO Yy ABYX TPYNN NapHBIX HAGJIIOAEHU
X1y X9y -oey Xn H Y1» Vo, -++p Yn, NPHHALNEKAUWHKX ABYM HOPMAIBLHO pacipe-
JeJIEHHbIM TeHepaNbHBIM COBOKYIHOCTSIM C HEM3BECTHBIMH CPEIHHMH M,
H [y, 3TH CPeJHHE DaBHBI MEXAY COGOH: p; = M.

Bolukcnsiercs cratucTHKa t, uMeiomas pacnpefiesieHHe CThIOJEHTa ¢
n — 1 creneHbio cBo6oawn! [14]:

Vo—1X (xi—yi)
t= !
Vﬂ > (X1—~Y1)2-(2 (x1—y1) )2
i i

Mporpamma V.4.1/54,562

ARpec Komanpa Kox Anpec KoMaua Kon Anpec Komanpna | Kox
00 Cx or 11 M—x4 64 22 1 01
01 Bt OE 12 -+ 10 23 IT->x5 65
02 x—I15 45 13 -~ 14 24 — 11
03 c/m 50 14 BI1 51 25 : 13
04 — 11 15 03 03 26 Fv— 21
05 x—[14 44 16 FBx 0 27 : 13
06 Fx3 22 17 Fx2 22 28 C/T1 50
07 -+ 10 18 -~ 14
08 <« 14 19 TII->x5 65 Peructpnt
09  KII-»x5 r5 20 X 12 4 onepaTHBHHIR
10 F. 25 21 — 11 5 n



Hucrpykuus V.4.1/54,52

Ha6pars
CoaepxaHue aneno BbINOJHHATL KOMaHABI Pesyabrar
1. OYHCTHTB CyMMaTop B/O C/ll
2. BBecTH 3HaueHHs oOuepeXHOA MNapH )
JNaHHBIX Xg B f
i c/m

3. Ecan naHHble wMcuepnaHH, jajee,
HeT — K II. 2

4, BHuHCAHTb 3HaueHHe t BIT 16 C/T1 t

Bpemsi 3aneceHusi ofiHOH maphl yHcenl — 4 ¢, BbluHCJIeHHe — 4 C.
Ilpumep. TlposepHuTh IHNOTE3y O PaBeHCTBE CPEAHMX /IS IPYNNBl HOP-
MalbHO pacnpejieieHHbIX NONnapHBIX Ha6GMIOAeHHH

x;=3, 5 4 55 3 4
vi=2 53 3 3 45

Pemennue.

ITo nporpamme BbIYHMCJsIeTCSl CTATHCTHKA t mpejicTaB/leHHON napel Bbl-
G6opok: t = 1,554. 3areM mo TabauuaM pacnpenenenus CrbiofieHTa of-
pezensieTcs ypoBeHb 3HauumoctH Q : Q (1,554/4) =~ 0,2. Tloatomy Het oc-

HOBaHMH OTBepraTh THIOTE3Y [y = W,.

V.4.2. NPOBEPKA TMNOTE3bl O BEJIMYMHE PA3HOCTH
MEXAY CPEAHMMM ABYX BbIBOPOK

ITpoBepsiercsi runoresa o0 TOM, YTO Y Napbl HE3aBHCHMbIX BLIGOPOK

Xy, Xgy «ovs Xn, H Y1, Y35 -y ¥n, — H3 JABYX I€HepaJbHbIX COBOKYIHOCTEH
C HOpPMaJIbHbIM pacnpejieleHHeM BePOSITHOCTEH W HeH3BECTHBIMH CPeJHHMH
3HAUEHHSIMH |\; H M, PA3HOCTb B, — Uy = D, rme D — 3ananHoe uucio.

ITo mporpamme V.4.2./54, 52 BbluHcnsAeTcss CTaTHCTHKA

t— Xx—y—D [( n, S? i n, S )/(nl_an_m]

2
oy o}

- 1
rae x=— XX, y="2 ¥
n

Crarucruka t HCNIOJNIb3YETCs ANA pEeIIeHHs JlByX aanaq
a) JAHCNEPCHH TreHepalbHbIX COBOKYHHOCTQH 01 H 0'2 He paBHH H amn-

PHOPH H3BECTHBI;
6) IMCrepCHH TeHepaJbHLIX COBOKYMHOCTeH 01 H 05 paBHBI, HO anpHo-

PH HEU3BECTHHI.
182



Craructiuka umeer pacnpenenenue CTbiofieHTa ¢ 1y -+ ny,—2 creneHs-
"MH CBOOOJIHI.

Yposerb 3HaunmMoctH Q (t/n,

-+ n, — 2) onpepensercs no nporpam-

MaM V. 5.5 Hiu ¢ nomolupto Tabauy pacnpesienenusi CrhiofeHTa (HanpH-
mep, [20]).

IlporpamMma V.4.2/54,52

Anpec | Komanpa Kon Anpec Komanpga Kon Anpec Komanna Kox
00 Tl-x 2 62 26 13 52 4+ 10
0l x—I15 45 27 x—I1 2 42 53 2 02
02 Il-»x 3 63 28 F x2 22 54 — 11
03 =x—I16 46 29 — 11 55 13
04 TIl-x 4 64 30 x—IT13 43 56 Fy~ 21
05 x—>I17 47 3l «— 14 57 x-I10 40
06 Cx or 32 BII 51 58 C/H 50
07 x—»I10 40 33 10 10 59 /—/ OL
08 x—I11 41 34 Il-x 4 64 60 IlI-x 5 65
09 x—II4 44 3 13 61 + 10
10 C/M 50 36 x—>I10 40 62 TIl—-x 2 62
11 KMN»x4 T4 37 14 63 — 11
12 «— 14 38 I-»x7 67 64 II—-x 0 60
13 B¢ OE 39 13 65 13
14 B¢ OE 40 x=IT1 41 66 C/IT 50
15 F x2 22 41 4 10
16 TIl-»x 1 61 42 TJl»x 3 63 Peructput
17 + 10 43 I->x 0 60
18 x—I11 41 4 13 0 3y
19 M->x 4 64 45 TJl-x 6 66 1 2y
20 13 46 Il-x 1 61 2 Zy/n,

2l 14 47 13 3  [Zy2—(Zy)¥/n,]/n,
22 I-x 0 60 48 + 10 4 n,
23 + 10 49 X 12 5 2 x/m
24 x-[10 40 50 M-»x7 67 6 [Zx2—(Zx)2/n,)/n,;
25 Il-»x 4 64 51 TIl->x 4 64 7 nm
Huctpyxuna V.4.2/54,562
Ha6partb .
CopfiepxaHue WHCJI0 BBINOJHHTD KOMaHAB Peayabrat
1. Tlepefitu kx BBOAY mnepBof BHGOPKH B/O C/
2. BBecTu ouepexHoe 3HayeHHe X; X c/m X3
3. Ecau nepmas BhGopka uCuepmaHa,
JAanee, HeT —K 0. 2
4. Tlepeiitu K BBOAY BTOPOA BBIGOPKH B/O C/I
5. BBecTn ouepenHoe 3HayeHHe Y) Yi c/I Yj
6. Ecan Bropas BHOGOpPKa ucuepnaHa,
najee, HeT — K M. 5:
7. a) ecnnm O} M O} M3BECTHH o} B
o3 BIT 34 C/I1
6) ecu 0F H 0} HeusBecTHu 1 B4 BII 34 C/T1
8. Beectd D u BWUYHCIAHTb pe3yabTaT D c/m t
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Bpems BBozxa uucia — 6 ¢, BBoaa i W 03 — 7 ¢, BpeMmsi cuera — 3 C.
Ilpumep. TlpoBepurb runoredy p; — p, =0(D =0) nana  aByx
BEIGOPOK C OJUHAKOBBIMH, HO HEH3BECTHBIMH JHCIIEpCHSIMH

X, = 12 28 21 8 16

Otrser: t = 0,3506. ITo Tab6auuam pacnpenenenuss Croiogenrta [20]
onpegensiercss yposeHb 3Hauumoctd Q (0,3506/6) ~ 0,744.
IMockoasky Q > 0,1, orBeprars rumnoredy Hy: D = O HeT ocHOBaHHH.

V.4.3. NPOBEPKA TMMNOTE3bl O PABEHCTBE
CPEAHETO 3AAAHHOMY HUcCny

Jlnsi BLIGOPKH Xy, X,, ..., X, H3 HOPMAJBbHO pacnpeiesieHHOH reHepasb-
HOM COBOKYIHOCTH C HEH3BECTHBIMH CPeJIHHM P W JHcrepcHel 6 npoBepsi-
eTCl THMoTe3a P = W, TOe [y — 33aJaHHOe YHCJIO.

ITo nporpamMMe BbluHc/siercs: cratucTHKa t [14]

Vn—T (?} Xi— k)
Vn;xf— (12 xl)2

HMetolias pacnpejeneHue CroioJieHTa ¢ n-1 creneHbio cBOGOMBI.

Ilo nonyuenHeiM 3HaueHHsM t H n-1 no Tabauuam pacnpeneeHHs
Creiozenta [14,20] unu mo nporpammam V.5.5 BeluMc/sieTcs ypoBeHb 3Ha-
ynMocTH Q (t/n — 1).

t

IMporpamma V.4.3/54,52

ARpec Komanpa Kox Anpec Komanpga Kop Anpec KomaHnga Kox
00 Cx or 13 BIl1 51 26 — 11
01 =x—I12 42 14 03 03 27 : 13
02 =x—I14 44 15 TIl->x 4 64 28 Fy™ 21
03 x—>I13 43 16 X 12 29 : 13
04 Il>x 2 62 17 — 11 30 ¢C/n 50
05 C/I 50 18 II->x 3 63
06 10 19 TIl-x 4 64 Peructpn
07 x—>I12 42 20 X 12 2 T x
08 KI-x4 T4 21 Il->x 2 62 3 T x2
09 F Bx 0 22 F x2 22 4 n
10 F x2 22 23 — 11
11 Il-»x 3 63 24 Il->x 4 64
i2 + 10 25 1 01
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Huerpykuusa V.4.3/54,52

Copepxaunue l H:Sg;;b BHIIOSHUTD KOMaH[bI PeayJabrar
OuHCTHTE CyMMaTOpH B/O C/11 )
1
3aHecTH oOyepepHOe 3HaYEHHE X, Xq c/m Z X

Ecau naHHne HcuyepmaHe, naJee,
HeT — K M. 2
BBecTH Mg H BBIYHCAHTH t Ko BIT 15 C/IT t

- W oo =

Bpems BBoja oaHoro uucjia — 4 c, Bpems BbluucieHHs t — 6 c.

ITpumep. TlpoBeputsb runoredy Hy:p = g, ecnmu po = 8, ans Bblbop-
ku 12, 8, 8, 11, 5.

Pemrenne. Tlo nporpamme noayuaem t = 0,645, orkyaa no tabauuam
[20] onpenensiem Q (0,645/4) = 0,56. Tak kak Q > 0,1, To HET ocHOBa-
HHH OTBeprathb rumorezy p, = 8.

V.4.4. NPOBEPKA TMNOTE3bl O PABEHCTBE
BEPOATHOCTEA ABYX PEAKMX COBbITMWH

ITycTb Ha HenepeceKalOIWMXCA HHTEPBalaX BPeMEHH MPOLOKHTENbHO-
cThio t; M t, npousowuto coorsercTBeHHO K, u K, cobeitHii. Ecin cpennne
KOJIMYECTBA YCNeXOB 33 eIHHHILY BpeMeHH

k, k,
ml =—H nlz _ —_——
t, t,

PasHUHBI, MOXHO JIH 3TO Pa3/JHYHe CYHTATh CAY4aHHBIM?
CraTHCTHKA
— (kl t2_k2 t1)2
t1 t'l (k1+k2)
pacnpejesneHa 1o 3aKOHy «XH-KBaJpaT» C OfHO# cTeneHbio cBoGojbl 120].

Ilo nporpammam onpenensercs x* H ypoBeHb 3HaunmocTH Q. Hcnmonbay-
ercsi MPHOMHKEeHHOe cooTHomeHue [21]

~ exp (—(x»)*8!3) ~ exp (—6,5 & %%,

X2

Mporpamma V.4.4/21

Anpec Komanpga Kon Anpec Komannaa Kon Anpec KomaHna Kon
00 36 04 <« 16 12 X 26
01 P, 43 05 P2 21 13 4 06
02 ¢C/n 78 10 X 26 14 P /—) 53
03 P /—/ 53 11 P, 43 15 + 96




I1podorscenue

Anpec KomaHna Kon Anpec | Komanaa Kon
20 P, 43 33 |, 46 Hucrpyxuns
21 F2 22 34 8 84 B/O C/II
2 8 35 1 g utt Xy o t
23 x2 5 40 3 34
24 06 4 16 Peayaurar
25 P /—/ 53 42 x¥ 38
30 36 43 /—/ 56 Peructpu
31 P2 21 44 P eX 33 2 Ky X3
32 0 04 45 C/I 78 Sl ONepaTHBHbIA
Bpems Bbluncaenusi — 7 c.
[Mporpamma V.4.4/54,52
Anpec Komanga Kox Anpec Kowmanpa Kop ARpec Komanpga Kona
00 <«—— 14 13 — 11 26 F ex 16
01 F. 25 14 F x2 22 27 C/I1 50
02 13 15 <«— 14
03 x—>I10 40 16 13 Hucrpykuus
04 <« 14 17 x—>I11 41
05 x-—I11 41 18 Flg 17 k; B} t; Bt x;, B} t;
06 X 12 19 6 06 B/O C/N
07 <«— 14 20 . 0—
08 Il-»x0 60 21 5 05 Pesyabrar
09 X 12 22 FIn 18
10 -+ 10 23 X 12 Peructpnt
Il F Bx 0 24 F eX 16 0 t,/t,
12 Tl>x1 61 25 /—/ oL I - Ky %2

Bpewms Bbluncaenus — 10 c.
Mpunep. t; = 52, 1, = 270, k, = 46, k, = 170. Q = 0,040, ¥®> =
= 4,23.

V.4.5. NPOBEPKA TMNOTE3bl O PABEHCTBE

BEPOATHOCTHU 3AQAHHOMY 4nucny

ITycts HeKoTOpOe cOGBITHE B 1 HE3aBHCHMBIX ONBITaX HACTYMHJIO M pas.
IlpoBepsiercss rumore3a O TOM, YTO BEPOATHOCTb 3TOr0 COOBITHA DaBHA P.
CrarHcTHKAa

g_ (m—mp)?
np (1—p)

npu np > 3—>5 pacnpepnesieHa no 3aKoHy, 611H3KOMY K 3aKOHY pacnpejerie-

HHSl «XH-KBajpaT» C ONHOH cTeneHbio cBoGoxan [23].
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[To nporpamMMam paccyMTBIBAIOTCS BeJIHUHHA X% H YPOBEHb 3HAUMMOCTH Q
Q= exp (—(¢?)"#1%) & exp (—6,5% ),

IMporpamMma V.4.5/21

Anpec | Komanna Kog Anpec Komanpna Kox Hucrpyxuns
00 X 26 20 P2 21 p 4 nB/OC/IT m C/TT
0l <«— 16 21 0 04
02 X 26 22 46
03 — 86 23 8 84 PeayapTar
04 P2 21 24 1 14
05 <«—— 16 25 3 34
10 C/I 78 30 <«— 16
11 — 86 31 xv 38 Peructp
12 F x? 55 32 /—/ 56
13 4 06 33 PeX 33 2 np (1—p); 2
14 F2 22 34 C/m 78
15 : 36
Bpems Bhiuncaenns — 8 c.

[Mporpamma V.4.5/54,52

Anpec | Komanpa Kon Anpec | Komanpa Kon HHcerpykuus
00 x—II8 48 11 x—>I18 48
01 X 12 12 Flg 17 m B¢ nBt{ pB/OC/I
02 — 11 13 6 06
03 F Bx 0 14 . 0— Pesyabrar
04 Fy— 21 15 5 05
05 13 16 FlIn 18
06 F x2 22 17 X 12
07 1 01 18 F ex 16
08 TIl-»x 8 68 19 /—/ OL Peructp
09 — 11 20 F ex 16
10 13 21 C/M 50 8 p; X2
Bpewms Bhiuncaenus — 10 c.

Ilpumep. m =1, n =10, p = 0,5.
Orser: Q = 0,011, ¥* = 6,4.

Ilpu nATHNpOUEHTHOM, Hampumep,
TOM, YTO BepPOATHOCTb HcciexyeMmoro cobmitisi paeda 0,5, ciexyer or-

BEPTHYTb.

V.4.6. NPOBEPKA TMNOTE3bl

YPOBHE 3HAaYMMOCTH THIOTE3Y O

Ob OAHOPOAHOCTH ABYX BbiIBOPOK

ITycrp uMetoTcs aBe BHIGOPKH §;, &, .
KOTODBIX COCTOHT H3 HE3aBHCHMBIX, HENPEPLIBHBIX H OJHHAKOBO pacrpeje-
JIEHHBIX CAYYaHHBIX BEeJWYHH.
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IInst npoBepKH THMOTE3bl O TOM, YT0 QYHKUHU pacnpeeneHus caydai-
HBIX BesiMuMH & U §’ oflMHAKOBHIE, HCTONb3YyeTcst KpuTepuit @ [20].

Cratuctuka T KpuTepusi ®? 3aBHCHT JHilb OT HOMEPOB NOPSJAKOBBIX
3JIEMEHTOB BLIGOPOK B 00LieM BapHALHOHHOM PSIly H paBHa

1~ 1 % 1 :
—2 (rl—i)“‘—}--—z (s—i)® —5 [4mn-+m-tn]
m i=1 n j=1 : 1
T= +—1
' 6

l/(m+n+l) [m-{-n-{-l — 1%; (m—+ n)2]

rae Ty, S| — NOPSAKOBHE HOMEpa 3/IeMEHTOB COOTBETCTBEHHO NEpPBOH M BTOPOH BH-
60poK B 06lieM BapHalHOHHOM PALY.
Kpurepu#t adgpektHBen npu m; n > 5—7.
[To mporpamme BblYHC/ISieTCS cTaTHCTHKa T M npHOMHXKeHHas OlleHKa
ypoBHsi 3HauuMocTH Q (7]

Q=1e—558T/lg32

C OTHOCHTEJIbHOM NOrpeitHoCcThio He Gonee 5 % B ob6nacTH 3HavYeHui
1.1 < Q < 1-10-. [na nosnydyeHHs] TOYHBIX 3HAueHHH QQ NpH BbI-
YHCJIEHHOM 3HaueHHH T MOXKHO BOCMO/NB30BaTbCA TaG/IMIAMH, NPUBEEH-
HbIMH, Hanpumep, B [20].

I'inoresa 06 OXHOPOXHOCTH Mapbl BHIOOPOK OTBEpraercs, ecyii YPOBeHb
3HayuMocTH Q MeHblle MoporoBoro 3HaueHust Q, (Q << Q).

Has Boluncnenusi T ciefyer mpeiBapHTeNIbHO PacHONOXHTD 3/71EMEHTH
o6eux BHIGOPOK B BHIe OOILero BapHallMOHHOrO Psiia B MOPsAJKE BO3pacra-
HHSl MX BeJIHYUH H BBIIENHTb CEPHHU 1 PACMOMOKEHHEIX TOAPSA 3JEeMEeHTOB
Kaxo¥ BbIGOPKH. [lonyueHHble 3HayeHust |, SBAAIOTCA HCXONHBIMH AN
pacuera T u Q.

[porpamMma V.4.6./54,52

Anpec | Komanpa Kog Anpec | Komanga Kon Anpec | Komanpa Kog
00 K HOII 54 15 JII-x 5 65 30 C/II 50
01 O 00 16 JI-x 2 62 31 BIl 51
02 x-I10 40 17 4+ 10 32 08 08
03 x—>I11 41 18 x—I1 2 42 33 [M—>x 2 62
04 x—>II12 42 19 —_ 11 34 1 01
05 x—I13 43 20 F x2 22 35 + 10
06 x—I14 44 21 [I-x 5 65 36 II-x2 62
07 -+ 10 22 X 12 37 F x2 22
08 x—»[I5 45 23 II-»x 3 63 38 3 03
09 II»x 0 60 24+ 10 39 X 12
10 + 10 25 [T>x 4 64 40 IM-x 1 61
11 JTl->x 1 61 26 x—IT 3 43 4] [T-x 0 60
12 x-I10 40 27 -~ 14 42 X 12
13 <«— 14 28 x—I1 4 44 43 4 04
14 x—>I11 4] 29 Il»x 5 65 44 X 12
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Ilpodoascenue

Anpec | Komanaa Kox Anpec | Komanpa Kon Anpec | Komanna Kon
45 x—~I15 45 59 4+ 10 73 X 12
46 13 60 6 06 74 /—/ OL
47 — 11 61 13 75 F ex 16
48 X 12 62 — 11 76 3 03
49 Fy— 21 63 «— 14 77 2 02
50 II-x 3 63 64 : 13 78 F lg 17
51 II-x 1 61 65 6 06 79 13
52 13 66 F 1/x 23 80 C/I 50
53 Il-x 4 64 67 10
54 II->x 0 60 68 x—I15 45 Perucrpu
55 13 69 5 05
5 + 10 70 . 0— 0—4 onepaTuBHHE
57 Il-»x 5 65 71 5 05 5 T
58 Il-»x 2 62 72 8 08

HHerpykuus V.4.6/54,52

CognepixaHnue }z‘:,tscg,%“ B:o";::;;b Pesyabrar

1. TlepefiTn K HayaJy nporpaMmbl B/O

2. 3aHeCTH NJIMHY OuYepejHOW CepHH
1x 1k C/Il 1k

3. Ecau naHHBle HcyepmaHml, Jalee,
HeT — K n. 2

4. Bouucauts T u Q bIl 33 C/I1 Q—s per. X

T —B per. 5

Bpewmsi BhluHC/IEHHS mocsie BBojia odepenHoro |, — 8 ¢, Bpemst BbIYHC-
nenus Tu Q — 18 c.

Ilpumep. JlaHbl fBe BHIGOPKH

8, 15, 12, 6,
u 10, 18, 9, 14, 21, 16, 11

Briyvenuts T 1 Q M npoBepHTb rUnore3y 06 OXHOPOIHOCTH 3THX BbIOO-
pox npu Q, = 0,1.

Pewenne. CoctaBHM OOUIHH BapHAIMOHHBIH PSAX H BHIAEGTHM CePHH
3/IEMEHTOB, NPHHAJIEXKAUHX OJHOH U TON e BHIGOPKE (NOAYEPKHY10),

6, 8 9, 10, 11, 12, 14, 15, 16, 18, 21.
JuHbl cepuit (3HavyeHus 1) paBHBH
2,3,1,1,1,3.

ITonyyeHHble TakKHM 0Gpa3oM 3HaueHHs |, BBejeM B MalHHY COTJIACHO
HHCTDYKIHH.

Otrger: T = 0,198, Q = 0,220; tak xak Q >Q, = 0,1, 10
NIpHHHMaeTCA THNoTe3a 00 OXHOPOJAHOCTH NpeICTaBAeHHOH Napul BhIGOPOK
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V.4.7. NPOBEPKA TMNOTE3bl HOPMAJIbLHOCTH
MO BENMUYUHAM ACHUMMETPHHU U DKCLECCA

IIpoBepsieTcs rumoresa O HOPMaNbHOCTH pacHpefieNieHHsi Cay4aiHON
BEJIMUUHBI X, TIpeJCTaBJeHHOH BHIGOPKOH o6beMa n (n = 4).
[TpensapurensHo (HanpuMep, no nporpamme V. 1.2) BbiuHC/IsI€TCA acCHM-
MeTPHS , H 3KCIecC (, HCXOAHOM BEIGOPKH. Ecii q, M q, CyllecTBeHHO npe-
gbuuaioT CBOM THIIOTETHYECKHE CpeJHeKBaJpaTHYHble OTKJIOHeHHs §,
2

5 =[_m_]‘“’

S TR TIEE T
.1 [24(n—2)(n—3) ]”2

(n—1) | (+3) (n+5) ’

TO THIIOTe3a O HOPMANLHOCTH pacrpeneseHHst CIy4ailHONR BeJJHYMHBI OTEEP-
raercs.
ITo nporpamme Bbuucasiiorest 6, u §,.

8,

Ilporpamma V.4.7/54,52

Anpec KomaHnpa Kon Anpec | Komanpa Kon
00 x—IT1 41 15 C/I1 50
01 1 01 16 Il->x1 61 HHcTpykuus
02 - 11 17 4 04
03 1 01 18 X 12 n B/O C/IT C/T1
04 II-x 1 61 19 TIT->x 1 61
05 + 10 20 II-»x O 60
06 : 13 21 — 11 PesyabTrar
07 6 06 22 FLO 5T
08 X 12 23 18 18 8, 8,
09 TIl-x1 61 24 F x2 22
10 3 03 25 13
11 x->I10 40 26 5 05 Peructpu
12 4+ 10 27 BIl 51
13 : 13 28 04 04 0 onepaTHBHHI
14 Fvy—™ 21 1 n

Bpems Bbiyuciennst §, —5¢, 6, — 11 c.
ITpumep. n = 20. 8, = 0,486, §, = 0,841.

V.4.8. NPOBEPKA FMNOTE3bl HOPMAJNIBHOCTH MO KPUTEPUIO 2

[IpoBepsiercst runoresa o ToM, 4TO BLIGOPKA Xy, X3, ..., Xn HE3ABHCHMBIX
Ha6JIOIeHH il C/Ty4aiiHOM BeJIHYHHBI X NPHHAJJIEXKHT reHepasbHOH COBOKYII-
HOCTH, ONHCHIBaeMOHl (yHKuHell HoOpMaJbHOro pacnpegeneHus Fy (X)
CO CPe/IHHM 3HAUeHHeM M, H JUCIEPCHEel Mm,, onpefeisieMbIMH H3 BLIGOPKH.

190



ITo nporpamMe Bcsi 06/1acTh H3MEHEHHS X JieJIMTCA Ha 9 B3aHMHO npu-
MBIKAIOLIMX HHTEPBAJIOB, 'PAHHLEI KOTOPHEIX YCTAHOBJEHH! TaK, YTO Bepo-
ATHOCTb MNONAaJaHus CJAYyYaHHOH BeJMUYMHBl C (QYHKIHeH pacnpenesyieHus
F, (x) B Kaxnelit HHTEpBaa paBHa 1/9. Ilo HcxonHOH BHIGOPKE BBIYHCASIETCS
BeJIMUHHA ¥® U YPOBeHb 3HauuMoCcTH Q (Mo KpHTepHio 2 ¢ 6 creneHsMH
cBo6oawl). ITo BbuMCIEHHOMY 3HauyeHHIO Q MpoBepsieTcsl THIOTe3a Cayyaid-
HOCTH OTKJIOHEHHUs] HaG/IIONaBIIMXCH YaCTOT OT HX OXKHJaeMblX 3HaueHHi
[30].

KonuuecTBo 3/eMeHTOB BHIOOpDKH 1 caefyer 6parb He MeHee 30—50.

AJIrOpUTM BBIYMCJIEHHH.

1. TlpenBapuTesbHBle OneparHHu:

a) BBIYHCJSIOTCS CpejHee 3HaueHHe M, U AHCNEpPCHS M, HCXOAHON
BhIGOPKH (HanpuMep, no nporpamme V.1.1);

6) nosmydyeHHble 3HAUEHHS M, H M, BBOAATCH B KaJbKYJSATOP;

B) MCXOJHas BBIGOPKA Xy, Xg, ..., Xn BBOJAHTCSA B KaJbKVJATOP;

2. Onepauu, BHINOJHSIEMbIE NIPOrPaMMHO:

a) ocb X MENHUTCS Ha 9 HHTEpBasoB.

3uauende xy (i = 1; 2; ...; n) orHocutcst k uwHreppany k (k = 1; 2;
...; 9) no npaeuay

L k
< —-_— T dt < K
D (z,) e je <+

2n

k—1
9

rae

xi—ml
Z. =

1 Vr;:

a HHTErpas BEPOATHOCTH BLIYHC/ASETCA ﬂpHGJlH)KEHHO 1o (I)OPMYJIe

’

® (zy) =% [1+sign(z)- ) 1—e O 2" |;

6) onpejensieTcsi KOJHYECTBO C; 3JEMEHTOB HCXOIHOH BBIGOPKH, TO-
NaBIINX B Kaxaplil HHTepBan k (k= 1;2; ...; 9);
B) MO NONYYEHHBIM 3HaYeHHSIM C; BBIUHCJsETCsl BeJHYHHA

' N 9

X n/9

k=1

r) yposeHb 3HaunMocTH Q (x%/6) Bblumcasiercss no ¢opmyae [11]

Qg =T 1+ £ (142)]
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Mporpamma V.4.8/54,52

Anpec | Komanpa Kon Anpec | Komanpa Kon Anpec | Komarza Kogn
00 Fy~ 21 30 F x2 22 60 F. 25
0] 6 06 31 -/ oL 61 KIl-x A TI'—
02 . 0— 32 F ex 16 62 Il»-xC 6C
03 2 02 3 — 11 63 — 11
04 Flg 17 34 Fy~— 21 64 F x2 22
05 13 3B X 12 65 + 10
06 x—I1 1O AT 36 9 09 66 F LO s5r
07 «— 14 37 X 12 67 58 58
08 =x—>I1C 4C 38 1 01 68 Il-»x C 6C
09 9 09 39 1 01 69 13
10 x->I10 40 40 + 10 70 x->I1 1 4T
11 II-x 0 60 41 2 02 71 4 04
12 x->IT1A 4— 42 13 72 10
13 0 00 43 x—~I1 B 4L 73 TIl-x O 6r
14 Kx->IIA L- 4 KIl-»x B TL 74 X 12
15 FLO sIr 45 1 01 75 2 02
16 Il 11 46 + 10 76 + 10
17 x=I10 40 47 Kx—>I1B LL 77 8 08
18 C/II 50 48 Il-»x 0 60 78 13
19 II-xC 6C 49 1 01 79 I-x O 6r
20 — 11 50 + 10 80 F eX 16
21 Tl-»x [ 6r 51 BII 51 81 Fy~ 21
22 13 52 17 17 82 13
23 B¢ OE 53 9 09 83 C/m 50
24 BII 0C 54 x—>I10 40
25 F x2 22 55 : 13 Peructpbt
26 Fy 21 56 x—I1C 4C
27 13 57 0 00 0; A—C oneparuBHHE
28 1 01 58 II-»x 0 60 1—9 THCTOTpaMMa
29 F Bx 0 5 x—I1 A 4— I x2
Hucrpykuus V.4.8/54,52
Copepxanue lifce,?b B:::::;;b Peayabrat
1. 3aHectH napaMerpn BHOOPKH my,
my m, B4 my
my B/O C/IT 0
2. 3aHecTu ouepefHOe 3HayeHHE X; X4 c/m i
3. Ecau naHHble HcYepmaHm, Jalee,
HeT — K I. 2
4. OnpeRenuth ypoBeHb 3HAUHMOCTH BIT 53 C/IT Q—sB per. X
5 x2—s per. J

Hdna HoBoro cuera —k 0. 2
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BpeMs BBoja m,, mn, — 22 ¢, 3aHeceHHs! OJIHOrO 3HaueHust x; — 14 ¢,
BblyHcsIeHHs 2, Q —40 c.

ITpumep. Bowuucauts ¥ v Q nna BoIGOPKH M3 pasnena V.1.1: x; =
=—13, 2 0,4 m = 1,6, my, = 3,44 (Takass Manass BblGOpKa B3siTa
TOJIKO /ISl IpHMepa).

Oter: ¥* = 4,0; Q = 0,575.

V.4.9. KPUTEPMH 3HAKOB

Kpurepu#t 3uaxkoB ucnojib3yercs AJs NMPOBEPKH THIOTe3bl O He3aBH-
CHMOCTH H OJMHAKOBOM pacrlpeieleHHH JBYX KJ1aCCOB CYYafHBIX BEJIHYHH
X, Y [pH OfIMHAKOBOM KOJIMYECTBE 3/1EMEHTOBN; = n, = n |23]. Corsac-
HO 3TOMY KPHTEpHIO NONapHO CPaBHMBAIOTCS 3HAUEHHS X; H Yy H H3 Bcex
nap pasHocreil Xq-— y; ONpeje/isieTcsi KOJHYECTBO M IOJIOXKHTEeNbHBIX
pasHocreil Xx; — y; > 0, a napnl, Y KOTOPBIX X; = y;, H3 DPacCMOTpPeHHs
HCKJIIOYAIOTCA .

BeposiTHOCTBb TOTO, YTO H3 N Map m HJIH Gonee pa3HOCTEH NOJOXKUTENb-
Hbl, paBHa

P, (m) = ;n 3 Ci.
i=m

Ilo nporpamme Briuncasiercss P, (m) — ypoBeHb 3HaUHMOCTH KPHTEPHS
3HAKOB

IMporpamma V.4.9/21

\apec | Komanpa Kog Anpec | Komanpna Kop Anpec | Komanpa Kogn
00 P4 41 24 P x0 79 52 -+ 96
0] <«—— 16 25  |—/ 56 53 BIT 58
02 — 86 30 F4 42 54 ~— 16
03 1 14 31 4 06 55 F 3 32
04 -+ 96 32 F5 52 60 c/ 78
05 P5 51 3 — 86
10 F 4 42 34 1 14 HHcTpyKuus
11 /—/ 56 35 4+ 96
12 2 24 40 4 06 m 4 n B/O C/I1
13 xv 38 41 F 5 52
14 P2 21 42 36 Peructpnl
15 P3 31 43 4} 06
20 F5 52 4 F 3 32 2 x—n
21 1 14 45 X 26 3 P
2 — 86 50 ¢4 06 4 n
23 P5 51 51 F2 22 5 onepaTHBHBI

Bpemsi Boiuncnenus — T=3 (n + 3 — m) c.
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[porpamma V.4.9/54,52

Anpec | KomaHga Kop Appec | Komanpa Kon Anpec | Komanga Kon
00 x—I10 40 12 22 22 | 24 c/n 50
0l «— 14 13 II-x 0 60
02 — 11 14 TIl-x1 61 HHcTpykuns
03 1 01 15 — 11
04 10 16 1 01 m B4 n B/O C/IT
05 x—>IT11 41 17 + 10
06 II-x 0 60 18 II-»x 1 61 Perucrpnt
07  /—/ OL 19 13
08 2 02 20 X 12 0 n
09 Fxv 24 21 + 10 1 ollepaTHBHbIH
10 B+% OE 22 F LI 5L
11 BII 51 23 13 13

Bpewms Boiuucsenust T = 3 (n + 2 — m) c.

IIpumep. TlposepuTb runoTe3y He3aBHCHMOCTM H OJAHHAKOBOTO pacrpe-
IeJleHHsi NpU3HaKoB npu n = 15, m = 10.

Orger: Py; (10) = 0,151.

Bri6paB, Hanpumep, noBepHTenbHbIH ypoBeHb 0,1, nomywaewm, 4to I'H-

noTe3y o NPUHAJJIEKHOCTH X M Y OJHOIl H TO JKe reHepanbHOH COBOKYMHOCTH
C/IeflyeT MPHHATD.

V.4.10. KPUTEPUA BUNKOKCOHA

Kpurepuit Bunkokcona ucnonb3yercst 1/isi NPOBEPKH THMOTe3bl 06 OT-
HOCHTENIBHOH HeCMeIleHHOCTH JBYX rpynn HabmojeHu#i. Pacnonaras Bcio
COBOKYNHOCTh 060UX HaGMIOJeHHH B eJAMHBIH BapHalMOHHBIA pAx, 3a-
NHIUEM INOJYYEHHBIH PsJ B BUAE

X1y Yo Xay Voseees Xgy Yy oo0 s

rie Xy —KoJH4YecTBO Hab/IoeHHH IPynnbl X, TaKHX, YTO BCe 3HAYEHHS
X, OTHOCsiHecs K Xg, MO BeJHYHHe MeHblle 3HayeHHH Yy, OTHOCALIHXCS
K Ipynne yg, 4 Gosiblile 3HaueHHI HaOMIOJeHHHA Y, OTHOCAIMXCA K rpynine
Yx—1; AHAJOTHUHO JJIA ¥, H T. .

Ilycre m — nonHoe KOJIHYECTBO 3JIEMEHTOB TPYNNBI X, 4 N —IOJ-
HOE KOJIHYEeCTBO 3JIEMEHTOB Ipynnel y. Jlisi NpOBepKH rUmore3bl OTHOCH-
TEJIbHOH HECMELeHHOCTH HCNONb3yeTcsl KOJHYEeCTBO HHBEpCHH B o6uieM
BapHaIMOHHOM psy. BriuHcisiercss KoiHYecTBO HHBEPCHI H COOTBETCTBYIO-
LHH YPOBeHb 3HAYHMOCTH.

IlpuBonATca mBa cnoco6a BHIYHC/AEHHSI: TO TOUHOH H TNPHOIHKEHHOH
dopmynam.
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V.4.10.1. BBIYUCNEHUE TOYHOIO 3HAYEHUA P

Y poBeHb 3HaUHMOCTH KPHTepHs. BUIKOKCOHA BBIYHC/ISIETCSI MYyTeM pac-
4eTa OTHOCHTEJbHOIO YHCJIA COCTOSIHHH, NIPH KOTOPbIX KOJHYECTBO HHBep-
CHIt OKa3blBaeTcsl He 6osiee MOJYYeHHOTO U3 BBIGOPKH (IIOPOTOBOTO yPOBHS).
OrpanuueHue Ha XX, : 2X; < 9, orpaHuueHHil Ha 3y, HeT.

¥.4.10.1.1. OAHOCTOPOHHHH KpHTepHH BunkokcoHa

Boluncnsiercs M —KO/MHYECTBO WHBEPCHIl Y OTHOCHTENBHO X H COOT-
BETCTBYIOIUH YPOBEHb 3HaYUMOCTH P: oTHOCHTE/NBHOE YHCJI0 BO3MOXKHBIX
COCTOSIHWH, NPH KOTOPBIX YHCJO HHBEPCHH He mpepbiliaer M.

[porpamma V.4.10.1.1/54

Appec KoMauna Kopn Anpec | KomaHpa Kon Anxpec Komanaa Kon
00 K HOII 54 32 x->IT 1 4T 64 F x>0 59
or o0 00 33 II-x0 60 65 75 75
02 x—>I11 41 34 1 01 66 F LO 5T
03 x—ITA 4— 35 — 11 67 62 62
04 x—>II B 4L 36 x->I10 40 68 MMm-x C 6C
05 =x—>IT1C 4C 37 F x+#0 57 69 1 01
06 x—IT 1O 4T 38 78 78 70 —+ 10
07 F. 25 39 KIl-xBt{ TE 71 x—I1 C 4C
08 B¢ 0E 40 B OE 72 MM->x A 6—
09 II-x B 6L 4] Tl»x 0 60 73 bI1 51
10 + 10 Q2 — 11 74 36 36
11 x->II B 4L 43 Tl-»x B 6L 75 [M-x A 6—
12 F. 25 4 — 11 76 BI1 51
13 «— 14 45 F x<0 5C 77 34 34
14 TIl-x A 6— 46 33 33 78 [-x A 6—
15 4 10 47 <« 14 79 x—~I10 40
16 x->I1 A 4— 48 1 01 80 [I-x C 6C
17 X 12 49 H- 10 81 [I-x B 6L
18 Il-»x I 6I 50 Kx—»IIBt{ LE 82 I-x 0 60
19 + 10 51 TIl->x A 6— 83  + 10
20 x—IT1 11 4T 52 II-x 0 60 84 : 13
21 C/IT 50 53 1 01 85 I[I-x 0 60
22  BIl 51 54 + 10 86 X 12
23 08 08 55 x—>I10 40 87 F LO 5T
24 Tl->x A 6— 56 — 11 88 31 81
25 B# OE 57 F x<0 5C 89 C/II 50
26 F x2 22 58 47 47
27 + 10 59 Il-x A 6— Peructpsl
28 2 02 60 x—>ITO 40
29 x=>I10 40 61 Il-x I 6r 0—9,C,1 onepaTHBHbIE
30 13 62 KIl-xBt TE A n
31+ 10 63 — 11 B m
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MporpamMma V.4.10.1.1/52

Anpec | Komanga Kon Anpec | Komanga Kona Appec | Komanpga Kog
00 K HOII 54 34 1 01 68 —_ 11
01 O 00 35 — 11 69 F x>0 59
02 x—IT1 41 36 x—>I10 40 70 80 80
03 x—>ITA 4— 37 x—>I1E 4E 71 F LO 5T
04 x—>I1B 4L 38 F x+£0 57 72 64 64
05 x—II1C 4C 39 83 83 73 [—-x C 6C
06 x—>I1 [ 4T 40 KII-xE TE 74 1 01
07 F. 25 41 B¢ OE 75 -+ 10
08 B¢ OE 42 JI-»x 0 60 76 x—I1 C 4C
09 II-x B 6L 43 — 11 77 I-x A 6—
10 + 10 4 Jl-x B 6L 78 BIl1 51
11 x-I1 B 4L 45 — 11 79 36 36
12 F. 25 46 F x<0 5C 80 Il-x A 6—
13 «—— 14 47 33 33 81 BIT 51
14 II-»x A 6— 48 <« 14 82 34 34
15 4 10 49 1 01 83 [I-x A 6—
16 x—I1A 4— 50 - 10 84 x—I1 0 40
17 X 12 51 K x-I1E LE 85 [I-x C 6C
18 TIM—-x [ 6r 52 Il-»x A 6— 86 [I-x B 6L
19 + 10 53 II-x 0 60 87 IMM-x 0 60
20 x—>I1 1 4T 54 1 01 88 -+ 10
21 C/Il 50 55 - 10 89 : 13
22 BIl 51 56 x—I10 40 90 I[T-x 0 60
23 08 08 57 x—>I1E 4E 91 X 12
24 Jl-»x A 6— 58 — 11 92 F LO 5r
25 B¢ OE 59 F x<0 5C 93 86 86
26 F x2 22 60 48 48 94 c/n 50
27 + 10 61 II-x A 6—

28 2 02 62 x—>I10 40 Peructpu

29 x-I10 40 63 II-x [ 6r

30 13 64 II->x0 60 0—9,C—E oneparuBHbie
31 + 10 65 x—I1 E 4E

32 x—>I1 .4 4T 66 <«—— 14 A n

33 II-x0 60 67 KIl-xE T'E B m

IIJISI obeux nporpamMM HCroJIb3yeTcd eJHHAasd HHCTPYKIHA.

Huctpykuusa V.4.10.1.1/54,52

CoJsiepxKaHue l::gﬁz“ BLIMOJHHTL KOMaHABl PeayabTart
1. TlepefiTh K Hayaly nporpamMMmbl B/O
2. BBectu napy 3HaueHu#t xi, y Xy B4 Xq
i c/n My
3. Ecnn naHHBE McueprnaHbl, Jadee,
HHaye — K n. 2
4. BHUYHCIHTL ypOBeHb 3HauHMOCTH P BIT 24 C/I P
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ITpumep. BBIUHCAUTH KOMHYECTBO HHBEpCHH M ¥ ypoBeHb 3HAUHMOCTH
P nns BbIGODKH, cocTosimelt U3 x; = 0, vy, = 3; X, =1, y, = 1; x3 = 2,
ys = 0.

Pemenne. Brejst cornacHo HHCTPYKUMH TONMApPHO MCXOAHBIE 3HAYEHHS
Xy, ¥y (i = 1 — 3), nonysaem M = 1, P = 0,057. Bpems BeiuHcjeHHs
npuMepa OKoJIO 6 MHH.

V.4.10.1.2. [1BycTOpOHHMH KpMTepHH BunkokcoHa

Briuncasiercsi KoamHuecTBo M, HHBepCHil y OTHOCHTENBHO X U M, — Ko-
JIHYECTBO HHBEPCHH X OTHOCHTEJIBHO Y, a TaKXe YPOBEeHb 3HaUHMOCTH P —
OTHOCHTEJbHOE YHCTIO BO3MOXKHBIX MHBEPCHH, HE INPEeBbILIAIOIMIMX MHHH-
ManpHoe H3 M, u M,.

MMporpamma V.4.10.1.2/54

Anpec Kowmanga Kox Anpec Komanpaa Kon Anpec Komanga Kox
00 C/I 50 3 x-»>I1 O 4T 70 65 65
01 B¢ OE 36 II-x0 60 71 [-x C 6C
02 Il-»x B 6L 37 1 01 72 2 02
03 -+ 10 38 — 11 73 + 10
04 x—>IIB 4L 39 x—II0 40 74 x—I1 C 4C
05 F. 25 40 F x=£0 57 75 Mm-x A 6—
06 <«—— 14 41 81 81 76 BI1 51
07 Il-»x A 6— 42 KIl-xB¢ TE 77 39 39
08 + 10 43 Bt OE 78 [M-x A 6—
09 =x>ITA 4— 4 TIl-»x 0 60 79 BIl 51
10 X 12 45 — 11 80 37 37
11 II-x 1 6r 46 Il-x B 6L 81 [I-x A 6—
12 -+ 10 47 — 11 82 x—[10 40
13 x-=>IT 1 4r 48 F x<0 5C 83 II-x C 6C
14 Bl 51 49 36 36 84 Mm-x B 6L
15 00 00 50 <«—— 14 85 M->x 0 60
16 Il-x A 6— 51 1 01 86 =+ 10
17 Il-x B 6L 52 -+ 10 87 : 13
18 X 12 53 K=x—IIB4 LE 88 M>x 0 60
19 TIl-x [1 6r 54 Il-»x A 6— 89 X 12
20 — 11 55 II->x 0 60 90 F LO s
21 — 11 5 1 01 91 84 84
22 F x>0 59 57 + 10 92 F In 18
23 26 26 58 x—I10 40 93 F x>0 59
24 F Bx 0 59 — 11 94 97 97
25 x—>I1 1 4r 60 F x<0 5C 95 1 01
26 Il->x IO 6 61 50 50 96 F. 25
27 Tl>x A 6— 62 Mox A  6— 97 F Bx 0
28 B# OE 63 x—>I10 40 98 c/n 50
29 F x2 22 64 Il->x I 6I" Peructpb
30 + 10 66 KIl-xB{ TE
31 2 02 66 — 11 0—9,C, onepaTuBHHE
32 x->II0 40 67 F x>0 59 A n
33 13 68 78 78 B m
34 4 10 69 F LO 5T
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Iporpamma V.4.10.1.2/52

Appec | Komanpa Kog Anpec | Komanpa Kog Anpec | Komanpa Kog
00 C/I1 50 36 II-x E 6E 72 F LO sr
01 B} OE 37 1 01 73 65 65
02 Il-x B 6L 38 — 11 74 [T-x C 6C
03 + 10 39 x-»>ITE 4E 75 2 02
04 x—I1B 4L 40 F x50 57 76 - 10
05 F. 25 41 84 84 77 x—=I1 C 4C
06 <«—— 14 42 KII-xE TE 78 M>x A 6—
07 Il-x A 6— 43 B¢ OE 79 BIT 51
08 4+ 10 44 TJl-»x E 6E 80 39 39
09 =x-ITA 4— 45 — 11 81 M>x A 6—
10 X 12 46 Il->x B 6L 82 BIT 51
11 II-x 1 6r 47 — 11 83 37 37
12 + 10 48 F x<0 5C 84 IT-x A 6—
13 x—I1 1 4T 49 36 36 85 x—I1 0 40
14 BIl 51 50  «— 14 86 [TI-x C 6C
15 00 00 51 1 01 87 IT-x B 6L
16 TIl-x A 6— 52  + 10 88 [MT-x 0 60
17 II-x B 6L 53 K x—I1E LE 89 + 10
18 X 12 54 II-»x A 6— 90 : 13
19 Il-x 1 6r 55 TIl-x E 6E 91 II-x 0 60
20 — 11 56 1 01 92 X 12
21 — 11 57 10 93 F LO s5r
22  F x>0 59 58 x—ITE 4E 94 87 87"
23 26 26 59 — 11 95 F In 18
24 F Bx 0 60 F x<0 5C 96 F x>0 59
25 x—=I1 1 4T 61 50 50 97 .0 —0
26 IT-x IO 6r 62 Il-x A 6— 98 1 01
27 Il->x A 6— 63 x—>I10 40 99 F . 25
28 B¢ OE 64 TIl-x [ 6T 100 F Bx 0
29 F x? 22 65 Il->x 0 60 101 c/ 50
30 + 10 66 x—>I1E 4E
31 2 02 67 <«—— 14 Perucrpnl
32 x>I1E 4E 68 KII-xE TE
33 13 69 — 11 0—9,C—E oneparuBuble
34 4+ 10 70 F x>0 59 n
35 x-I1 [ 4T 71 81 81 B m
,U,Jlﬂ obenx nporpamMm HCIoJb3yeTrcda €JHHas HHCTPYKIIHS.

Huctpykuus V.4.10.1.2/54,52
Ha6parb
CopnepKaHHe YHCI0 BhinonHUTb KOMaHAb! Pesyabrar

1. O6GHy/IHTb pErHcTpH MNaMSTH 0 x—IT (1— 1) 0
2. TlepediTH Kk Hawasny mnporpaMMbl B O C/T1
3. BBecTH napy 3HauyeHHH Xi, Vi Xy B¢ Xi

Y1 c/m My
4. Ecnn naHHble HcYcpmaHbl, AaJee,

HHaye — K M. 3

5. BHYHC/IHTb ypOBEeHb 3HAYHMOCTH P BIT 16 C,I1 P
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Hpumep. BrIUHCINTD KOMHYECTBO MHBepcHi M; 1 M, H ypoBeHb 3Ha-
yuMocTH P nBycropoHHero kputepHsi BHakokcoHa At BBIGOpKH, COCTOSI-
med U3 x;, = 3,y;, = L1 x, =1, y, = 2.

Peienue. BBefs ucxoqHsle 3HaUeHHUs Xy, ¥y (i = 1, 2), nonyyaem M, =
=1,M; =nm—M, =1, P =0,114.

Bpems BbluucieHus: npumepa — 10 MHH.

V.4.10.2. BBIMUCAEHUE MPUBAMKEHHOIO 3HAYEHUA P

ITpu Gonbuinx 3HaueHusix n = Xx; H m = 2y,, eclH BepHa HyJeBas
i i

runore3a, 4YHCI0 HHBepCHl‘:I M pacnpeneseHo aCUMNTOTHYECKH HOpMaJjIbHO

CO CpeJHHM 3HaueHHeM a = %" U Jucrnepcuei ¢ = ”—2"]— m+m+1)
[23]).

Ilo nporpamme BbluMCHAseTcS YMCIO HHBepCHi M; y OTHOCHTEJNBHO X 1
YPOBeHb 3HAYHUMOCTH P, 1J1s1 BbIYHC/JEHHS KOTOPOrO HCNOJb3YeTCs NpH-
61MXKEeHHOe TNpeJCcTaBleHHe HHTerpaja BeposiTHOCTeH

d)(z)zl/l—e_iz’, rpe 72— 8=M2

o2

IMporpamma V.4.10.2/54,52

Appec | Komanga Kon Anpec | Komanpa Kog Apnpec | Komanga Kox
00 K HOII 54 19 C/I1 50 38 -+ 10
01 0 00 20 BII 51 39 : 13
02 x-—I1A 4— 21 06 06 40 6 06
03 =x—>II B 4L 22 1 01 4] X 12
04 x—>IIC 4C 23 14 42 Frn 20
05 F. 25 24 2 02 43 : 13
06 B+¢ OE 25 X 12 44 /—/ OL
07 II-x B 6L 26 II-x A 6— 45 F eX 16
08 -+ 10 27 Il-x B 6L 46 — 11
09 x-—»I1B 4L 28 X 12 47 Fv 21
10 F. 25 29 — 11 48 — 11
11 <« 14 30 F Bx 0 49 Cc/T 50
12 Tl»x A 6— 31 Fvy 21
13 + 10 32 13 Perucrpu
14 x-=I1A 4— 33 F x2 22
15 X% 12 34 Il-x A 6— A n
16 Il»x C 6C 35 l'I—»x.‘B 6L B m
17 + 10 36 4+ 10 C M,

18 x—>IIC 4C 37 1 01
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Huctpykuus V.4.10.2/54,52

Conepxanue l H:,?g;;b BHINONHHUTL KOMaHAB Peayabrat
1. TlepefiTH kK Hawaly NpPOrpaMMH B/O
2. Bsectn napy 3HayeHH# Xi, Yi Xq B4
Vi c/n My
3. Ecin naHHBe HCYepmaHH, jaJee,
HHaye — K 1. 2
4. BbLIYHCIHTD ypoBeHb 3HaYHMOCTH P BIT 22 C/IT P

Bpemst BBoa 0fHOM napsl 3HAYeHHH X;, Yy — 4 C, BpeMsl BbIYUC/IEHHS
P nocse BBOja mocnexHel napel 3HayeHui X;, y; — 11 c.

Ilpumep. Bbluvcauth 4YHc/O HHBepcuil M, M ypoBeHb 3HauuMmocTH P
JABYCTOPOHHETro KpHTepHs DBHJIKOKcOHa s BBIGOPKH, coCTOslLEN M3
3=0y, =2;x,=1,y,= 1, x,=3, y;, = 0.

Pemenne. Bpesem nomapHo Ha6Gop 3HaueHH#i X;, y;(i=1—3),
B peayJabrate nonyyaem M; = 1, P = 0,07.

V.4.11. KPUTEPUA ABBE

Ecau cnyuaitnast Be/IMYHHA X NOAUHHSAETCS HOPMaJbHOMY 3aKOHY pac-
npenesieHys, TO A/ NPOBePKH HE3aBHCHMOCTH COCEJHHX H3MepeHHH wc-
noab3ayercss Kputepuit AGGe, OCHOBAaHHBIM HA CTAaTHCTHKE U

u=k-l/‘—2n+l .
2—k?

Si
rl¢ N — KOJHYeCTBO H3MepeHHit, k = 95— 1,

n—1 n 2

21 w2 Qe L \ ( 1
Si= — 2(X1+1 xy)?, §'= — 2 X —— ng

i=1 i=1 \ j=

ITpu He3aBHCHMOCTH 3HAUeHHH X CTATHCTHKA U pacrpejesieHa acHMI-
TOTHYECKH HOPMAJbHO CO CpPeJHHM 3HaueHHWeM O u aqucnepcued 1. -

ITo npuBeseHHO# NporpamMme BBLIYHC/SIETCS CTAaTHCTHKA U H COOTBETCT-
BYIOIHIA YPOBeHh 3HaYUMOCTH P JIByCTODOHHEro KpHTEpHsl COIJIacHs mpH
JonyIleHHH O HOPMaJbHOCTH 3aKOHA pacrnpejiesieHHsl U U HCNOJb30BaHHH

—_—
p—_T
npubamxkeHHoro 3HaueHus @ (u) ~ ] —en -
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[TporpamMma V.4.11/54,52

Anpec | Komanpa Kox Anpec | KomaHzaa Kon Anpec | Komauaa Koxn
00 x—II4 44 26 C/I 50 52 -~ 14
01 0 00 27 BII 51 53 : 13
02 x->IT6 46 28 07 07 54 Fv 21
03 x->I17 47 29 1 01 55 II-x 8 68
04 x—II8 48 30 I->x7 67 56 X 12
05 x—IT9 49 31 Il-x 8 68 57 x—IT 8 48
06 «— 14 32 F x? 22 58 F x2 22
07 x->I15 45 33 Il-x 6 66 59 2 02
08 TIl-x 4 64 34 13 60 Pad 12
09 — 11 35 — 11 61 Fn 20
10 F x2 22 36 II-x9 69 62 : 13
It I-x9 69 37 - 14 63 /—/ oL
12 + 10 38 13 64 F eX 16
13 x->IT9 49 39 2 02 65 — 11
14 TII»x 5 65 40 13 66 Fv 21
15 x—>IT4 44 41 1 01 67 — 11
16 F x2 22 42 — 11 68 [I-x 8 68
17 IM-»x 7 67 43 x—>I18 48 69 c/n 50
18 -+ 10 44 F x2 22
19 x->I17 47 45 — 11 Perucrpnt
20 II»x 5 65 46 10
21 II-»x 8 68 47 Tl->x 6 66 4;5 onepaTuBHbIE
22 4 10 48 2 02 6 n
23 x—>I18 48 49 X 12 7 T x2
24 KIlI-x6 T6 50 1 01 8 X x;u
25 Il-»x 6 66 51 -+ 10 9 T (xj—X1_1)?

Wucrpykuust V.4.11/54,52
CopepxKaHue Higg;:;b ' B::)nl::;::b Pe3syabTar
[TepefiTn K HauaJy nporpaMmmbl B/O
BBecTH oyepeiHoe 3HAYCHHE Xi X1 c/n i

Ecan pgaHHble wMcYepnaHel, AaJee,

HHaye — K 1. 2

Boryueauts u u P BIT 29 C/I1 P—B per. X
u—B per. Y

Rl ol s e

Bpewmsi BBofa ojiHOrO yHcaa Xy — 7 ¢, BpeMsi BbluHC/AeHHs: u M P nocne
BBOJA MocJejgHero X, — 15 c.

Ipumep. TIpoBepHTh HE3aBHCHMOCTb COCEIHHX 3JIEMEHTOB MacCHBa
1, 3,5, 2,6, 1.
Orset: u = 0,8326; P == 0,403.
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V.4.12. KPUTEPUR CEPUH

Kpurepuit cepuil Ca1yXKHT [/ IPOBEPKH CJHYYaHHOCTH PaCNONOXKEHHS
3/IEMEHTOB JIByX KJIAcCOB HabJuioJieHui, TpelcTaBieHHbBIX B BHJE eIHHOTo
BapHauHOHHOro psija. PaccmarpuBaercs cTaTHCTHKa

(k—0,5) (m-+n)—2mn
b
. 2mn—m—n
2mn —————
m-+n—1
rge m, n — COOTBETCTBEHHO KOJNIMYECTBO 3JE€MEHTOB TEepPBOTO H BTOPOro KJaccoB;

k — KosMuecTBO cepuil: KOJHYECTBO FPYNN 3JE€MEHTOB, NMpPHHALIEKAMHKX OX-
HOMY KJaccy.

u—=

CrarucTHKa U MMeeT acHMITOTHUYeCKH (MIpH m, n — oo) HopMaJsbHoe
pacnpenenenve N (0; 1).
ITo mporpaMMe BHIUHC/SIETCS CTAaTHCTHKA U H YPOBeHb 3HAYHMOCTH

P NpH UCOOJIL30BAHUH JBVCTOPOHHErO0 KPHUTEPHA U 3aMEHE HHTerpaJsa Be-

’£u2

pPOSAITHOCTEH ero NpHOJIKEHHBIM 3HaYeHHeM @ (u) ~~ l—e =
B cayuae, ecan m; n < 20, MOXHO BOcNoJib3oBaThes Tabaunamu [201.

IMporpamma V.4.12/54,52

Anpec | Komanpa Kopg Anpec | Komanaa Kopn Apnpec | Komauga Kox
00 K HOII 54 20 F I/x 23 40 x—I1 1 41
01 0 00 21 — 11 4] F x2 22
02 x->IT6 46 22 X 12 42 2 02
03 «—— 14 23 14 43 X 12
04 0 00 24 2 02 44 Fn 20
05 -+ 10 25 X 12 45 : 13
06 x—>I11 41 26 — 11 46 /—/ oL
07 KIl-x6 TI6 27 F Bx 0 47 F eX 16
08 F. 25 28 B+ 0E 48 — 11
09 <«—— 14 29 TIl-x 1 61 49 Fy 21
10 C/IT 50 30 — 11 50 — 11
11 BIT 51 31 X 12 51 IM-x 1 61
12 05 05 32 Il->x1 61 52 c/1 50
13 X 12 3 1 01
14 F Bx 0 34 — 11 Peructpnt
15 Tl»x 1 61 3% 1 01
16 -+ 10 36 F. 25 1 u
17 x->I11 41 37 13 6 k
18 II-»x 6 66 388 Fy 21
19 2 02 39 13
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HMuetpykuus V.4.12/54,52

Ha6patb BbinosHuTb
CopepxaHue ' YHCJI0 | KOMaHABl Pesvabrar

1. TlepefiTh X Haualy TMpPOrpaMMEI B/O
2. BBeetu ky — KOJIHYECTBO 3J1eMEHTOB

OMHOrO KJacca ki C/I1
3. Ecnu paHHHe ucuepnaHnl, jJaJee,

HHaue — K M. 2
4. BbBIYHCIHTD CTATHCTHKY U H  ypo-

BeHb 3HaYHMOCTH P BIT 13 C/IT  u—-sB per. X,1

P—pB per. Y

Bpems BBoma oxHoro 3HaueHusi k; — 3 ¢, BpeMs BBIUMC/IEHHS U U
P—15 c.

Ilpumep. BHIUMCIUTD CTAaTHCTHKY U H YpOBeHb 3HauumocTH P mis
sHayenuit k; = 5, 1, 3, 2, 4, 6.

Pewenne. Beectu nocaenosarennio 3uadenns ky = 5, 1, 3, 2, 4, 6 cor-
JnacHo MHCTpYKuMH. Bomonnuts xomaunsl BIT 13 C/I1. B pesyabrare
nonyyaem u = — 2,19; P = 0,024.

3anas, HanpuMep, noBepuUTEIbHBIH yposeHb 0,1, mosyyaem, 4to THMO-
Te3y O CJy4yaHHOM PAcCIOJIO’KEHUH 3JIEMEHTOB I1€PBOrO U BTOPOrO KJaccoB
C/IelyeT OTBEPTHYTh.

V.4.13. KPUTEPMA KONIMOIOPOBA

Kpurepuit Kosmoroposa ocHOBaH Ha OlleHKe CTaTHCTHKH PaCXOXJIEHHs
BBIOOPOYHOH (GYHKUMH pacnpejeneHust S, (X) ¥ 3ajaHHOH HenpepbiBHOH
TUIIOTETHYECKOH GYHKUMH pacnpenenenus F (X), He conepzkaiueii HeH3BeCT-
HBIX NTapaMeTpoB.

AMnupuueckass GyHKuMA pacnpejenenus S, (x) onpepensiercs HCXOX-
HOH BBIGOPKOH M HMeeT BHJ,

0 opu x<<xy,
Sp(X) ={i/n mpu x; <X<Xyyq, i=1; 2; ...; n—1,
1 opu x,<x,

TJe Xj; — ymopsiiodeHHble B BHJie BapHAllHOHHOTO Psijia 3HaueHHS BHIGOPKH: X3 <
< X2 < ..o < Xpo

[TpuBeneHs! mporpaMMel BHIYHMCNIEHHST VPOBHEH 3HaYHMOCTH OJHOCTOPOH-
Hero H JBycropoHHero Kpurepusi Kommoroposa.

V.4.13.1. OOHOCTOPOHHWA KPUTEPUMA KONIMOTOPOBA

B opHocTOpOoHHEM KpuTepuH Kosmoroposa HCMoO/b3yercst CTaTHCTHKA
+, ompeJensieMasi Kak

& =max[F (x)—S,(x)] (— o0 <<x<<-o0).
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YpoBeHb 3HaUHMOCTH KPUTEPHS Py (V) HMeeT BHJ

B (y)=Bep (Ad

>y).

3Hauenue P, (y) Bbiuncasercs no dopmyie [24]

i—1

n—1

k . .
Bro= X Chy(v+ ) o(l—-y—f) , 0<y<l,

i=0

rae k= E{n (1 — y)} — uenas uvactb ot n (1 — y).

BpyuHylo BBOAATCS 3HAYEHUS 11 — OOBEM BHIOOPKH H 'y — MaKCHMasib-
Hoe pacxoxjenue F (x) u S, (x).

[MporpamMma V.4.13.1/54,52

Apnpec | Komaupa Kon Anpec | Komanpa Kox Anpec | Komanga Kon
00 x->I12 42 20 IT-»x 3 63 40 X 12
01 > 14 21 1 0l 41 -+ 10
02 x-—>IT1 41 22 — 11 42 F eX 16
03 II-»x 2 62 23 I1-x 2 62 43 -+ 10
04 X 12 24 13 44 F L3 5—
05 — 11 25 Il-x 1 61 45 11 11
06 2 02 26 4+ 10 46 IM->x 1 61
07 4+ 10 27 x=I15 45 47 X 12
08 x—II3 43 28 F In 18 48 C/IT 50
09 KIl-x3 T3 29 Il-»x 3 63
100 0 00 30 2 02 HHcTpykuus
11 IT-»x 2 62 31 — 11
12 II-x 3 63 32 X 12 y B4 n B/O C/IT
13 1 01 33 1 01
14 — 11 34 II-x 5 65 Peructput
15 — 11 3B — 11
16 x—IT4 44 36 F x=~0 57 1 y
17 II-x 3 63 37 4 44 2 n
18 : 13 38 Fn 18 3—5 omeparuBHble
19 x 12 39 II-»x 4 64

Bpemsi sbuncienus — T =53-E {n (1 —y)} + 2) c.

Ilpumep. n =17, y = 0,3. 7 (0,3) = 0,235.

3ajaBiuKch, HanpuMep, JoBepuTesbHbIM ypoBHeM 0,1, mosmydaem, 4To
TUTOTe3a O NMpPUHAIVIEXKHOCTH CAYYailHOH BHIGOPKH THIIOTETHYECKOH reHe-
pPaspHOH COBOKYIHOCTH HENPOTHBOPEYHBA.

V.4.13.2. ABYCTOPOHHUA KPUTEPUA KONMOTOPOBA
MPU MANOM OBBLEME BbLIEOPKU

B aBycroponHeM KputepuH KoJMOropoBa HCIONb3YeTCst CTAaTHCTHKA
Ay, onpenensemas Kak [24]

Ap=max|F (x)—S, (x) |
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YporeHb 3HauMMOCTH KputepHs P, (y) 3anuiuemM Kak
Bn (Y) = Bep (An >y).
I'lo nporpamme snavenue By, (y) BelyncasieTcst 1o ToyHolt dopmyae [25)
(n<8
Ba(y)=1—n!I,,,
a I, onpepesisieTcss U3 PeKYPPEHTHOTO COOTHOLIEHHS
o E6 (b —ax)

L= ¥ - (— k=it I ., (i=n—1;
k=Ai-‘|-l (k—i)!
n—2; ...; 1;0),
e k k—1
In,n=1 ak=E°(.n_—y)’ bk:Eo( : +y),
_ [z mpu z2>0,
Eo (Z)_{ 0 nmpu z < 0.

BpyuHyio BBoJsITCS 3HaueHHe N — OGBHEM BHIOOPKH H Y — MaKCHMalb-
Hoe pacxoxnaenue |F(x) —S, (x)].

IMporpamma V.4.13.2/54,52

Anpec | Komaupga Kon Anpec | Komanga Kox Anpec | Komanpaa Kog
00 x—>IT1 41 27 Fln 18 54 — 11
01 x-I13 43 28 Il-x 0 60 55 [T—->x 3 63
02 <« 14 29 x—I12 42 56 : 13
03 x—I1 [ 4r 30 X 12 57 IMN-x 01 6r
04 1 01 31 F eX 16 58 /—/ OL
05 x—>I15 45 32 II-x 2 62 59 x—IT [ 4T
06 Il-»x 3 63 3 /—/ OL 60 —_ 11
07 1 01 34 13 61 F x<0 5C
08 -+ 10 35 F L2 58 62 65 65
09 Il-x 1 61 36 32 32 63 Cx or
10 — 11 37 KIl-»x 4 r4 64 B/O 52
11 x>I10 40 38 X 12 65 1 01
12 4 04 39 — 11 66 — 11
13 x-II 4 44 40 F LO 5 67 F x>0 59
14 0 00 41 15 15 68 70 70
15 II-x 1 61 42 K x—>IT1 4 L4 69 Cx or
16 TIIIT 53 43 F LI 5L 70 1 01
17 53 53 44 06 06 71 -+ 10
18 II-»x 0 60 45 JI-»x 3 63 72 B/O 52
19 Il->x 1 61 46 X 12
20 -+ 10 47 F L3 5— HHcTpykuus
21 TIII 53 48 45 45
22 53 53 49 /—/ oL y Bt n B/O C/I
23 III1 53 50 1 01
24 60 60 51 + 10 Peructpu
25 F x50 57 52 C/In 50
26 37 37 53 1 01 0— I omneparuBHbIe



Bpemsi Boiyncnennst — T ~ 0,25.n2 MuH.

Ilpumep. n = 4, y = 0,4. B, (0,4) = 0,4374.

3ajaBluKch, HalpHMep, JOBEPHTENbHBIM ypoBHeM 0,1, mojyuaeM, 4rto
THIIOTe3a O IPHHALJIEXKHOCTH C1y4YaHHOH BEIGOPKH THIIOTETHYECKOH reHepa-
JIbHOH COBOKYINHOCTH HelpOTHBOpeYwuBa.

V. 4.14, KPUTEPMH CMHUPHOBA

Kpurepuit CMPpDHOBa OCHOBaH Ha OllEHKE CTATHCTHKH MaKCHMaslbHOTO
pacxoxkieHHs! ‘MeXJy MNapoii BHIGOPOYHBIX 3MIHPHYECKHX (GYHKUHH pac-

npeneneHuss S; (x) U S, (X), NpHHAJIEKAIUX ABYM PasiHYHBIM KJaccam
[24].

AneMeHTHl 0GOMX KJIaCCOB PacnosiaraloTcsi B BAPHAILHOHHBIA DS M CO-
Ce/HHEe 3JIeMeHThI KaXJOoro KJacca oGbefHHSIOTCS, B Pe3yJbTare yero mo-
JyyaeM psi

kﬁ“, kgl)’ k(12)’ k;i’), ey k(‘q), kgq),
rae kj(l) — KOJIHYeCTBO 3JIeMeHTOB j-ro kJjacca (j = 1;2) B 1-it cepun.

Ilpu 3tom MakcuMym D pacxoxeHHsl SMIHpPHYECKUX QYHKUHI pacipe-
Jaenedus S; (x) U S, (x) onpegensieicss U3 COOTHOUIEHHS

r—1 r—1

iy r
Sk | | I D
i=1

i=1

’ i=1 i=1 ’
D = max — —
r N, N, N, N,
rpe t =1, 2,...,q Nj, Ny — KOJHYECTBO 3/71eMEHTOB BHIGOPOK COOTBETCTBEHHO

NepBOro ¥ BTOPOTO KJacCOB.

YpoBeHb 3HAUHMOCTH BBIUHC/ISETCS NPUGMHXKEHHO mo dQopmyne [24]

=20
p—e NFI/N

Ilo nporpamme BbluHcastioTCst 3HayeHHst D u f.
Ilpu maneix 3Hauenusix Ny, N, << 20 MOXKHO BOCNO/Ib30BAThCSI TOYHBIM
BbIpaxKeHHueM f, npuseseHHbM B [20].

IMporpamma V.4.14/54,52

Anpec | Komanga Kox Anmpec | Komanga Kox Axpec | Komanpa Kon
00 /—/ oL 09 IT-»x 1 61 18 IM->x 2 62
01 x—I1 2 42 10 I 53 19 F 1/x 23
02 <« 14 11 29 29 20 M->x1 61
03 x—II1 41 12 II->x 2 62 21 F 1/x 23
04 Cx or 13 TII1 53 22 — 11
05 x-—I13 43 14 29 29 23 : 13
06 x—IT4 44 15 BII 51 24 F ex 16
07 C/I 50 16 07 07 25 F x2 22
08 <« 14 17 Il-»x 3 63 26 IT-x 3 63




IIpodoascenue

ARpec Komaunpa Kox Anpec Komanna Kox Anpec Komanpa Kogx
27 FvVv 21 35 «— 14 | 43 B/O 52
28 C/I 50 36 — 11
29 13 37 F x<0 5C
30 Il->x 4 64 38 42 42 Peructput
31 4+ 10 39 F Bx 0
32 x-I14 44 40 x-»I13 43 1 N,

33 F x2 22 4 F . 25 2 —N,
34 {l-x3 63 42 F. 25 3;4 onepaTHBHbIE
WHctpykuus V.4.14/54,52
Cojaepxanue Higg;:,b ‘ B}:’:,HMO:HIL"},TI’ Pesysbrar
1. BBecTu nonHbie 06GBEMBI BHGOPOK
N| H N2 N]_ BT
N, B/O C'TI
2. BBecTH KOJIHYUECTBO 3JIeMEHTOB B
rp)i'rme NEPBOTO M BTOPOTO KJaCCOB .
k{P, kb k(M B4
k{h c/n
3. Ecau naHHBle HCYepmaHbl, Aaadee,
HHaye — K II. 2
4. BHYMCIHTD MakCHMaJbHOe DacXoX-
nenne D H ypoBeHb 3HauHMOCTH f3 BIT 17 C/T1 D—sg per. X

f—s per. Y

Bpems BBoma oaHoit mnaper k), ki) —9 ¢, Bpema BbiuHCIEHUS
D,p—5c

IIpumep. Bouucaurs D u f gna 371eMEHTOB ABYX KJ1accoB, CTPYNITH-
poBaHnblX B psin 1, 3, 2, 1, 5, 2.

Pemenune. Beectn 3HaueHue nonubIX 06’beMOB BbIGOpOK N; = 8, N, == 6.

Beectn cornacio uHcrpykumu k') = 1, k) = 3, k'}) = 2, k3 =1,
k@ =5, k'@ = 2. Bumonuutb komauas BIT 17 C/IT.
Ortger: = 0,375; B = 0,381.

V.4.15. MPOBEPKA HE3ABUCMMOCTH J1BYX NPM3HAKOB
(AHANMU3 TABNIMLbI 2x2)

V.4.15.1. MO ABYM KATEFTOPUAM

ITyctb KaxkIpiit M3 N 0GBHEKTOB XapakTepH3yercs ABYMs NpPH3HAKaMH.
ITo kaxjaoMy H3 MPH3HAKOB MOxkeT ObiTh jaBe Kareropun: A n B. Uernipe
BO3HUKIIHX KJjacca OTOGpaxaloT «raGiuleit COnpsKEHHOCTH MNpPU3HAKOB
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2X2», BKaxXJI0H KJETKe KOTOPOH — KOJHYEeCTBO OGBEKTOB B COOTBETCTBY-
IoleM KJjacce (B MocjefHeM CTo/6Le M CTPOKe YKa3aHa CyMMa 3/1eMEHTOB
COOTBETCTBEHHOH CTPOKH H CTOJIOLA)

a b a+b
c d ct+d
atc b+d n

IlpoBepsiercss HyJieRasi runmoTe3a O He3aBHCHMOCTH NpH3HaKoOB. [lis
3TOTO BBIYHCJSIOT YPOBeHb 3HAUYMMOCTH () M CPaBHHBAIOT €ro C 3aJaHHOH
BEJIHUHHOH.

Ecnu He cylnecTBeHHO, B KaKYyIO CTOPOHY NPOHCXOAHT OTKJIOHEHHe OT
HYJb-THIIOTE3bl, PUMEHSIOT JBYCTOPOHHHH KpuTepHii. Eciu oTkionenue
B KAKYIO-TO OJIHY CTOPOHY HEBO3MOXKHO, MPHMEHSIOT OJXHOCTOPOHHHH KpHU-

TepHi.

V.4.15.1.1. Npu 6onblunx KONMuecTBaxX OXKMAAEMbIX 06beKTOB
B KOXAOM Knacce

Ecau xonwyecrso 0XKHJaeMblX OOBEKTOB B KaXKAOM KJjacce TAKOBO, YTO

(a+b)-(a+e) (b+a)(b+d) (cta)-(c+d  (d+b)-(d+o

n n n n

He MeHee nATH, BeJHUYMHa

10 —ver— 2]

=
(a+b) (c~+d) (a--c) (b+d)

pacnpeziesieHa MO 3aKOHY «XH-KBajpar» € OfHOH CTeneHblo cBoGomw! [27].
Yposenb 3naunmocti Q ompenensiior no tabauuam (sanpumep, [14, 201),
an6o no mnporpamme V.5.4, nH60 C I11OMOLIbIO NPHOIHKEHHOH (GOPMYJIBI
[21].

n o
Bennunna 5 B YMCTHTe/le BIDAXeHHs MIfl ¥ NpeicTaBasier co6oi mo-

TPABKY Ha HENpPepbIBHOCTb NpH3HaKa, Beefennyio Meitrcom. Ecnu npusnak
no cBoed cyTH AMcKkpereH (Hampumep, «/JA — HET»), nonpaeky BBOAHTH
He HYXKHO.

ITo nporpamve V. 4.15.1.1/21 Bbluucasiercs BenuunHa 2. Ecau Hc-
caejlyeMble TIPH3HAKH AHNCKPETHB, KOMAaHJy B sidefiKe MaMsiH C aJpecoM
83 csienyer 3aMenuTh Koman ot P HOIT.
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MporpamMa V.4.15.1.1/21]

Anpec | Komanna Kog Anpec | Komanna Kon Anpec | Komanpa ‘ Kon
00 P3 31 42 4 96 84 F x2 55
0l  «— 16 43 4 06 85 X 26
02 P2 21 4 F 8 82 90 2 24
03 + 96 45 X 26 91 X 26
04 P6 61 50 P8 81 92 4 06
05 P38 81 51 F3 32 93 F 8 82
10 C/I 78 52 1_1 06 94 : 36
11 P5 51 53 5 52 95 c/m 78
12 <« 16 54 -+ 96
13 P4 41 55 4 06 HHCT pyKuns
14 + 96 60 F 8 82
15 4 06 61 X% 26 aBt b B/OC/Mc
20 F 8 82 62 P8 81 Bt d C/mI1
21 X 26 63 F3 32
22 P8 8l 64 l-I 06 Pe3yabtar
2> F6 62 65 4 42
24 + 96 (S 26 y2
25 2 24 71 4} 06
30 36 72 F7 72 Peructpnt
31 P6 61 73 — 86
32 F2 22 74 F x? 55 2 a
33 4 06 75 Fy 65 3 B
34 F5 52 80 ¢ 06 4 c
3% X 26 81 F6 62 5 d
40 P7 71 82 «— 16 6 n/2
41 F 4 42 83 — 86 7,8 onepaTuBHbie

Bpewms Boiuncsenus — 10 c.
[To nporpamme V.4.15.1.1/54,52 BHIUHC/ASIOTCS BEJMYHHA %2, a TaKxke
ypoeeHb 3HaunMocTH Q (x/1) mo mpubauxentHoi popmyse [21]:
Q(x*/1) = exp (—(x*)*?"9),

TIorpelHocTb KoTopoi He npepnimaet 6 % npu 0,001 < Q < 0,1.

Cnoco6 yueTa NmonmpaBKH Ha HENPEPLIBHOCTb NMPHU3HAKOB yKa3aH B HH<
CTPYKIIHH K NpOorpaMme.

[Tporpamma V.4.15.1.1/54,52

Anpec | Komanpga Kon Anpec | Komaupa Koa Anpec | Komanna Kon
00 x—I14 44 06 x—I1 2 42 12 X 12
0l  «— 14 07 + 10 13 M—+x 2 62
02 x—I13 43 08 Il-»x 5 65 14 Il-x 3 63
03 -+ 10 09 -+ 10 15 X 12
04 x—>I15 45 10 <«— 14 16 — 11
05 F. 25 11 Il->x 4 64 17 F x® 22
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ITpodoascenue

Anpec | Komanpa Koa Anpec | Komaupga Kon HucTpyKius
l—ecan npus-
HakH Hempe-
18 Fy 21 36 x—>I15 45 B per. 6 PHIBHHI;
19 <«— 14 37 13 PEr-610_ecan NpH3-
20 2 02 38 <« 14 HAaKH JHCK-
21 13 39 II-x5 68 peTHH
22 Il-x 6 66 40 — 11 aBt BB} ¢ Bt d
23 X 12 4; : _ lg B/O C/I1
24 — 11 4 X—- 4
95 F xt 99 43 FIn 18 Pesyaerar
26 X 12 4 6 06 Q—s per. X
27 -»x5 65 45 Og- X2—B per. 5
28 13 46 5 0 .
29 14 47 Flg 17 Perncrpur
30 II-x5 65 48 X 12 2 B
31 — 11 49 F e* 16 3 ¢
32 13 50 /—/ oL 4 d
33 Il»x 2 62 51 F eX 16 5 x2
34 TIl-x 4 64 52 C/I 50 6 1 uan 0
35+ 10
Bpewms Bbiuncienuss — 18 c.

Ilpumep. a =11, b = 89, c = 21, d = 79. Ilpu3naku HenpepbiBHLL.
Omeem: ¥ = 3,01; Q = 0,086.

V.4.15.1.2. Npu Manbix KONK4YeCcTBax oxuaaemblx obrexros
B KaXXAOM Knacce

Eciy kKoHuecTBO 0kHUJjaeMbIX OOBEKTOB XOTs GBI B OJJHOM H3 4eThIpex
KJIACCOB MeHbIIE NSITH, KpUTEpHH % cTaHOBHTCS Mas03((eKTHBHBIM H TPH-
XOAUTCS MPHMEHATh Gosee TPYNOEMKHH TOYHLIH KpHTepuit ®Huepa.

IlepectaBHM CTPOKH H CTOJIGLBI HCXO/IHOH TaOMHIBL 2 X 2, YTOGH YHCIO,
a B JIEBOM BepXHeM yIray TaGjauIpl 660 MHHUMANbHEIM. DByneM HaMeHsTh
3TO YHCJO, NMO33a00THBIIHCH O TOM, YTOOBl CYMMbI 3JIEMEHTOB CTOJNOLOB H
CTPOK Obl/IH mocTostHHBL. Ynena b, ¢ 1 d npH 3T7oM Gy IyT TaKXKe H3MEHSAThCS .

BeposiTHOCTD peanu3auuy KaXAOH W3 MOJY4YeHHHX Tabmuu pasHa [27]

(a+Db)! (c4-d)! (a+c)! (b+4d)!

n! a! b! ¢! dl!

[MocTpoum pacnpesesieHye 3THX BEPOSITHOCTEH B 3aBHCUMOCTH OT BEJIHUHHbI
a.

CyMMa BeposiTHOCTEH peaju3auuu TabaHI[ C a, He MPEBBIAIILIHM HC-
XOJ{HOTO 3HayeHHd (neBasi BETBb pacnpejesiennsi), GyJyud CONOCTaBJIeHA €
3alaHHON BeJIMUHHOH Q, AaeT OJHOCTOPOHHHH KPUTEpPHIl 3HAYHMOCTH.
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Jlnsi nonyueHus JBYCTOPOHHEro KDPHTEPHS HAJ0 CJOKHTb BbIYHCIEH-
HYIO BEPOATHOCT JICBOH BETBH C CYMMOM BEPOSTHOCTEHl NPaBOil BETBH, KY-
la BXOIAT Bce TAGJMILI C TAKOH K€ MJIH MeHblieH BEPOSTHOCTBIO, YeM y

HCXOJHOH TabJIHIIBI.

V.4.15.1.2.1. TouHbll OAHOCTOPOHHMH KPHTEpMiH Muuwepa

[TepecTaHOBKOH CTPOK H CTONOLOB HCXOAHOH TAGHILBI

Haj0 JOOMTHCA OAHOBPEMEHHOTO BBINOJHEHH ST HEPABEHCTB
I a<b;
a<c
la <d.

ITo nporpaMme BbIYUC/IAETCS] VPOBEHb 3HAUHMOCTH

Q= "\c‘x (@+b)! (ctd)! (a+0)! (b-rd)t

n! a! b! ¢! d!

a—O
[Iporpamma coctaBnesa Ha ocHose paspaorku B. B. Kosiosa.

ITporpamma V.4.15.1.2.1/54,52

Aapec | Komanaa Kox Anpec | Komanpa Kon Apnpec | Komanpa Kon
00 x—I12 42 15 x—I1 1 4T 30 - 14
o1 1 01 16 TIl->x 4 64 31 KIl-x 3 I'3
02 x-—I1 1 4T 17 II-»x 3 63 32 KIl->x 4 T4
03 <« 14 18 I 53 33 KI-»x5TI5
04 C/I 50 19 47 47 34 Tl-x O 67
05 x—I14 44 20 Il-»x 5 65 35 F Bx 0
06 4+ 10 21 Il-x 2 62 36 M->x 4 64
07 C/IT 50 22 F x50 57 37 : 13
08 x—>II5 45 23 45 45 38 M->x 5 65
09 C/I1 50 24 TIII 53 39 : 13
10 x-—>I13 43 25 47 47 40 + 10
11 -+ 10 26 [T->x 2 62 41 x—IT J[ 4T
12 T 53 27 X 12 42 F Bx 0
13 47 47 28 Il-»x 3 63 43 F L2 58
14 F 1/x 23 29 X 12 44 26 26



Ipodoaxcenue

Anpec | Komanaa Kox Anpec KomaHpna Koxn

45 Tl-x I 6r 59 62 62 Hucrpykuus
46 C/I1 50 60 <«— 14 aB/OC/lTB C/llc
47 4 10 61 x—>I10 40 C/T1 d C/I1
48 x—I11 41 62 Il-x I 6r

49 F Bx 0 63 Il-x 1 61 Peructpn
50 x=>I10 40 64 X 12

51 F x=0 SE 65 Il-x 0 60 0 cd
52 54 54 66 13 1 n

53 B/O 52 67 F LI 5L 2 a

54 — 11 68 69 69 3 d

55 B# OE 69 F LO s5I 4 B

56 F Bx 0 70 63 63 5 c

57 — 11 71 x—=I1 [1 4T pi Q

58 F x<0 5C 72 B/O 52

Hpumep. a =2, b=4,c=5,d=3. Q = 0,296.
Bpems pemenus npumepa — 60 c.

V.4.15.1.2.2. TouHbiN ABYCTOPOHHMIM KpMTepui Muwepa
IlepecTaHoBKO# CTPOK M CTOJNOGLOB HCXOXHOH TaGIHIBI

a b

c d

Hajo JN0OUTbCS OJHOBPEMEHHOIr'O BLINOJHEHHSA HEPaBEHCTB

ad<<(b-+1)(c+1);
a<d;
b<ec.

ITo nporpamme BBHUHCASIIOTCA

- Cg—l-dcg—!-c ay dy
Qiien = E Qy, rae Q":—E_b_’ Q1+12Q1—b————.
=0 Ca 1+1°C141

atakke Quen + Qupans

rae
k 0 atb
C C
_ N\ o b+d a-4-c
anan = i Qj’ Q(=0= cath >
j=0 n
k onpegnensiercss u3 cootHomenuss Q (j = k) — HauGonbuiasg U3 BepoAT-

HocTefl mpaBoii BeTBH, He mpesblaomias Qq_g).
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" TMporpamma V.4.15.1.2.2/54,52

Agnpec | Komanpna Kox Appec | Komanna ’ Kon Anpec | Komanga Kox
00 x—>IT A 4— 37 F Bx 0 74 F Bx 0
01 6 06 38 + 10 75 x—[10 40
02 x—>I16 46 39 x—ITA 4— 76 — 11
03 C/I 50 40 F Bx 0 77 B4 OE
04 x—>I13 43 41 TJ->x 2 62 78 F Bx 0
05 <« 14 42 F x+0 57 79 — 11
06 x—>I15 45 43 59 59 80 F x<0 5C
07 + 10 44 X 12 81 84 84
08 F. 25 45 TIl-x 3 63 82 — 14
09 x-I14 44 46 X 12 83 x—[1 0 40
10 «— 14 47 14 84 IM—->x 0 60
11 x>I12 42 48 KIl»x2 TI2 85 F x=£0 57
12 F. 25 49 KIl-x3 T3 86 97 97
13 4+ 10 50 KIl-x4 T4 87 I-x9 69
14 1 01 51 KIl-x5 T5 88 Mo>x 1 61
15 x->I19 49 52 F Bx 0 89 X 12
16 F. 25 53 Il—-x 4 64 90 I[M->x 0 60
17 TIII 53 54 13 91 : 13
18 72 72 55 TIl-+x 5 65 92 F L1 5L
19 F 1/x 23 5 13 93 94 94
20 x—>I19 49 57 BII 51 94 F LO 5
21 Tl-x 3 63 58 31 31 95 88 88
22 TIl-x 4 64 59 II-x A 6— 96 x—=I19 49
23 I 53 60 C/II 50 97 B/O 52
24 72 72 61 Cx or Hucrpykuus
25 TIl-»x 5 65 62 II-x5 65 Cx B/OC/ITa B4 B
26 Tl-x 2 62 63 Il—-x 4 64 Bt ¢ Bf d C/11 C/IT
27 I 53 64 — 11
28 72 72 65 Il-»x 4 64 PesyabTat
29 T[I-x 9 69 66 IT—-x 3 63
30 Kx—IT6 L6 67 4 10 Qures» Qnen+anan
31 Il->x 7 67 68 II->x 4 64
32 14 69 F . 25 Peructpbi
33 — 11 70 bBIl 51 0;1;6; cueTunku
34 F x>0 59 71 04 04 2—5 a,d, s, c
35 59 59 72 4+ 10 7; onepaTHBHbIE
36 II-x A 6— 73 x—»[11 41 A Q

Bpems Bbiuncnednst Q ey — 1 MuH 20 ¢; Qpep + Qupap— IMHE.
Ilpumep. a =2,b =3, c =3, d = 1. IlepecraBHB CTPOKH H C10J6-
uel, monyyum a = 1, b =3, ¢ =3,d = 2.
Ques =0,3571, Qep + Qupas = 0,5238.
V.4.15.2. NO n>>2 KATEFTOPUSM

[TpoBepka He3aBUCHMOCTH ABVX NpH3HAKoB (Ttabnuua R x D).

Ecnn kaxaplii M3 JABYX NpPH3HAKOB, XapaKTePH3YIOUHX AaHHblE N
006BEKTOB, MOXKHO OnHcarb Gojiee yeM IBYMsl KaTeropHsMH, HeobXOIHMO
NpOaHaNU3HPOBaTh Tabauny conpsikeHHoctH R XD
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qu qi2 Qi1 - qp M,
q21 PP ce q2i cee q9p M,
qn Qe a3 4p M;
9R1 9Rr2 IR 4rp Mg
C, Cz C1 CD n

Ecsau KonnyecTBO 0XMAAEMBIX OOHEKTOB B KAXKAOM KJacce

M, C
Qy = !

n

He MEHee NATH, BeJIHUHHA

2 OV _Qu—ay)? _ aij _1)
x ;;‘ Qij (2, M Cj

1
pacnpejeseHa mo 3akoHy «xH-kBagpat ¢ (R — 1) (D — 1) crenensamu

€BOGOJHI.
[To mporpaMmam BbIYHC/AsSIETCS BeMHYHHA Y%2. YPOBeHb 3HAYMMOCTH
onpefensiercs no tabauuam (14, 20] uan no nporpammam V.5.4.
ITporpaMmel cocrassieHbl Ha ocHoBe paspatorku B.B. Koanosa.
[pu pacyere no nporpamme V.4.15.2/21 uyncio crpok R < 6, uucno

cToNIOLOB He OrpaHHyY€Ho.
Mporpamma V.4.15.2/21

Appec | Komanpa Kox Axpec | Komanaa Koa Aapec | Komanpa { Kon
0 /—/ 56 15 F6 62 34 Px=0 59
01 P2 21 20 1 14 35 F—— 15
02 c/n 78 21 —+ 96 40 F 2 22
03 P 3 31 22 P6 61 41 C/m 78
04 [—/ 56 23 P x>0 49 42 P4 41
05 P 6 61 24 Pl 11 43 F 3 32
10 c/n 78 25 6 64 44 P5 51
11 4 06 30 — 86 45 c/n 78
12 F 2 22 31 4 06 50 F x? 55
13 : 36 32 F3 32 51 4 06
14 P, 43 33 =+ 96 52 F 4 42
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I1podoaxenue

Anpec | Komanaa Kon Anpec | Komauna Kon l Axnpec Komanna | Kon
53 : 36 71 P2 21 I 8 P X 23
54 4 06 72 F5 52

55 F6 62 73 1 14 Perunctpn

60 P, 43 74 — 86

61 P6 61 75 P x=0 59 2  —n; y?

62 : 36 80 F, 45 3

63 4 06 81 F6 62 4 C

64 F2 22 82 P, 43 5 cuyeTYHK

65 «—— 16 83 0 04 6 onepaTHBHBI

70 — 86 84 BII 58 S$,—Sg M,—M,

Ilpu pacuere no mporpamme V.4.15.2/54 u V.4.15.2/52 uucao CTpoK
R < 10, yncio cron6uoB He OrpaHHYEHO.

Bpems BBoga n — 1 ¢,

13 c.

IMporpamma V.4.15.2/54

R—1¢M—2—10¢, C—1lc, q —3—

Anpec KomaHpa Kox Anpec KomaHnpaa Kon Anpec KomaHpa | Kog
00 /—/. OL 12 x-I1B 4L 24 F LO s5I
0l x—I1 [ 4T 13 II-x C 6C 25 15 15
02 (C/I 50 14 x->I10 40 26 BTl 51
03 x=I1C 4C 15 TIl-x [ 6r 27 11 11
04 x—>I10 40 16 C/II 50
05 C/II 50 17 F x2 22 Peructpsl
06 IT-x IO 6I 18 II-x B 6L
07 13 19 13 0  cueryuk
08 Kx—IIB4f LE 20 KIl-xBt{ TE 1—A Mj
09 F LO 5T 21 : 13 B (C
10 05 05 22 — 11 C R
11 C/II 50 23 x-=I1 ][ 4T I —n; o2

Tporpamma V.4.15.2/52

Anpec | Komanna Kox Anpec | Komanga Kox Anpec KomaHna Kon
00 /—/ oL 13 C/II 50 26 — 11
01 x-I1J1 4T 14 x-I1B 4L 27 x—I1 1 4T
02 ¢/ 50 15 TIl-»x C 6C 28 F LO 5T
03 x-I1C 4C 16 x—>I10 40 29 17 17
04 x->I10 40 17 TI-x 0 60 30 BI1 51
05 II-»x0 60 18 x—I1E 4E 31 13 13
06 x—I1E 4E 19 Il->x [ 6r Peructpnt
07 C/n 50 20 C/I 50
08 IN-x 6I" 21 F x? 22 0; E cuerguku
09 13 22 TI-x B 6L 1—A M;

10 Kx—IIE LE 23 13 B C
11 F LO 5T 24 KII-xE T'E CR
12 05 05 25 13 O —n; §?
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Bpems BBORan—1c¢, R—1¢, M—2¢, C—2¢, q —4c.
Jlnsi BCeX TpeX NpOTrpamMM HCNOJb3yeTcsl eNHHas HHCTPYKIHA.

Huctpykuna V.4.15.2/21,54,52

CoRepxaHne lzzﬁcﬂ?b B,?on;:"'g:b Peayabrar
1. 3aHecTH 4HCJIO OGBEKTOB n B/O C/I1
2. 3aHeCTH YHCJIO CTPOK R Cc/
3. 3anecTH cyMMy 06BeKTOB B OuepenHOH
CTpOKe Mj c/n
4. Ecnu BBeleHBl CyMMBl 0 BCEM CTPOKaM,
najee, HeT — K m. 3
5. 3aHecTH CyMMy O0BeKTOB B OuepeJHOM
cronbue C; (07211
6. 3aHecTH KONHYECTBO 06BEKTOB B ovepes-
HOHl cTpoke i-ro ctosnbua qij c/n
7. Ecnu BBefeHa He Bcs uHQopMauus i-ro
croa6ua, To — K n. 6, HHaue fpaJsee
8. Ecun BBeZeHa HHGOPMAUHA He MO BCeM
croabuaM, — K 0. 5, HHaye NPOYHTATb OT-
BET Ha HHAHKATOpE %2

ITpumep. Onpenenuts 3Hayenue * s TaOIHLbI CONPAKEHHOCTH 3X 2
(uxcsio crenmeneit ceobompt (3—1) 2 — 1) = 2)

65 | 26 l 8 | 99
32 | 41 24 97
97 | o7 | 3 | 19

Orser: y*=22,57.

V.4.16. BbIYACNEHUE [OBEPUTEJIbLHOTO MHTEPBANA
AN HEU3BECTHOW BEPOATHOCTH NO YACTOTE

ITycTe HekoTOpoe cOGBITHE NpPH N HCOBITAHHSAX IPOM3OUUIO M Pas.
Torna rpanuuel 10BepHTENBHOTO HHTEpPBANA P, U P,, HAKPHIBAIOILETO He-
H3BECTHYIO BEPOSITHOCTb P € BepostHocthio P =1 — Q (Q — ypoBeHb
3HAYHMOCTH), ONpEJieNIATCA KAK pelueHHe KBaapaTHoro ypaBHenus (23]

(8] {4 (2T

n

rae P (1 — Q) — o6paTHb#i HHTErpas BepOATHOCTH.

Hcnonb3oBano npubauxkenHoe Bbipaxenue P ~ [— InQ)"®L.

Ipu 0,001 < Q < 0,2 norpewHOCTb BBHIYHCAEHHST Py,o HE MPEBHILIA-
et 4 %.
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IMporpamMma V.4.16/21

Anpec | KomaHga Kon Anpec | Komanna Kon Anpec | Komanpa Kox
00 PlIn 13 34 36 72 /=] 56
01 /—/ 56 35 1‘ 06 73 PS5 51
02 1 14 40 F4 42 74 F6 62
03 |, 46 4] 4+ 96 75 4+ 96
04 2 24 42 4 06 80 4 06
05 2 24 43 F 5 52 81 F5 52
0 «—— 16 44 36 82 C/II 78
11 xvy 38 45 P 6 61
12 P6 61 5 F4 42 HHetpykuus
13 C/I 78 51 F x? 55
14 PS5 51 52 4 06 Q B/OC/ITm 4n C/TI
15 36 53 F 52
20 P4 41 54 36 Pesyabrat
21 F6 62 55 1 06
22 4 06 60 F6 62 p.—B per. X, 5
23 F5 52 61l F x 55 pa—B per. Y
24 36 62 - 16
25 1 14 63 — 86 Peructpnl
30 + 96 64 65
31 P5 51 65 ¢ 06 4 m/n
32 16 70 F6 62 5 p,

33 2 24 71 — 86 6  (m-F2/2)/(n-H?)
[Tporpamma V.4.16/54,52

Anpec | Komanpa Koa Anpec | Komanga Kox Anpec | Komanga Kopa
00 x—IT2 42 18 4+ 10 36 — 11
01 13 19 Tl»x 2 62 37 C/n 50
02 x—>I13 43 20 1 01
03 «— 14 21 + 10 UHeTpykuus
04 Flin 18 22 x—»>I14 44
0 . —/ OL 23 13 QB4 m Bt nB/O C/II
06 F In 18 24 x—>I12 42
07 1 01 25 B¢ OE Peayabrar
08 . 0— 26 F x? 22
09 2 02 27 Tl»x3 63 p.—B per. X
10 2 02 28 F x? 22 p,—B per. Y
1 X 12 29 Il->x 4 64
12 F eX 16 30 13 Peructpat
13 Tl->x 2 62 31 — 11
14 13 32 Fvy 21 2  onepaTHBHbI
15 x—>IT2 42 33 4+ 10 3 m/n
16 2 02 34 TIl-»x2 62 4  1-+¢*/n
17 13 35 F Bx 0

Bpewmsa Boiuncaenns — 10 c.
Mpumep. Q == 0,05, m = 4, n =

Otset: p, = 0,0157, p, = 0,0981.
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V.5. PACNPEAENEHUE BEPOSATHOCTEM
v.5.1. BUHOMMANbHLIA 3AKOH

BHHOMMA/bHBIH 3aKOH paclpefeNeHdsi BEPOATHOCTeH ONHMCHIBAeT Be-
POATHOCTb TOSIBJIEHHS COOBITHS TOYHO M Pas B MOCIENOBATENLHOCTH H3
N He3aBUCHMBIX HMCIBITAHH, KOTJA BEPOSITHOCTb COOBITHSI B OJIHOM HCIIBITA-
Huu p [13]

P @ m, p)=Cq-p™ (1 —p)"—™.

Ilpu 3Tom BeposiTHOoCTh Q TosiBNeHHs COGHITHH He Gosee m pas ApH n
HCNBITAHUAX paBHA

O m p= B P i p= 3 Cipra—prt

i=0
" [IpuBofinTc JBe mMporpaMmbl OJHOBpeMeHHoro Bbluucyenua P u Q.

V.5.1.1. NP1 ®UKCUPOBAHHOM m

Mporpamma V.5.1.1/21

Anpec | Komanza Kogn ARpec | Komanaa Kogx Anpec | KomaHpa Kox
00 P2 21 34 F3 32 72 P3 31
oL C/I 78 35 <« 16 73 F6 62
02 P3 31 40 — 86 74 4 06
03 Cx 76 41 4 06 75 F5 52
04 P7 71 42 F7 72 80 C/T1 78
05 PeX 33 43 36
10 — 86 4 4 06 UncTtpykuus
1 /—/ 56 45 F4 42 B/OmC/Mlp 4 n
12 P5 51 5 X 26 C/T1
13 36 51 4 06
14 P4 41 52 F6 62 Pesyabrar
15 F3 32 53 X 26
20 4 06 54 P6 61 Q—s per. X, 5
21 F5 52 55 4 06 P—B per. Y, 6
22 XY 38 60 F5 52
23 P6 61 61 -+ 96 Peructpbl
24 BIl 58 62 P5 51 2 m
25 P BII 63 63 F2 22 3 n
30 F7 72 64 l-I 06 4 pl(l—p)

31 1 14 65 7 72 5 Q
32 96 70 — 86 6 P
33 P7 71 71 P x=0 59 7  cyeTyHkK

N
—
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Mporpamma V.5.1.1/54,52

Anpec | Komanpa Kon Anpec | KoManga Kon Anpec | KomaHnpa Kopn
00 K HOIT 54 18 B#¢ OE 36 21 21
o1 1 01 19 BII 51 37 C/n 50
02 4+ 10 20 35 35
03 x-I11 41 21 IT->x2 62 Huctpyruus
04 x—>I12 42 22 II->x 1 61
05 F. 25 23 — 11 n x—>IT 0
06 B¢ OE 24 13 p B4 m B/O CII
07 K HOIT 54 25 TIl»x0 60
08 1 01 26 F Bx 0 PesyabTar
09 «—— 14 27 — 11
10 — 11 28 1 01 P—B per. X
1) B 13 29 + 10 Q—B per. Y
12 x-I13 43 30 X 12
13 F Bx 0 31 II-x3 63 Peructpu
14 Fln 18 32 X 12 0 n
15 IM-+x0 60 3 4+ 10 1 cyerunk
16 X 12 34 F Bx 0 2 m+1
17 F eX 16 35 F LI 5L 3 p/(1—p)

Bpewms Bbiuncnenuss — T=5 (m + 2) c.

Ilpumep. n = 8, m =3, p = 0,7.
Orger: P = 0,0467, Q = 0,058.

V.5.1.2. 3HAYEHHUA Py, U Qm BbIBOAATCA MOLUAITOBO

[Ipu eeryncnennu no nporpamme V.5.1.2/21 3nayenne Qp, nomemuaercs

B peructpel X u 5, Py,

— B peructpel Y ¥ 6, a m — B peructp 7. 3ua-

uyeHus P m ¥ M MOTyT ObITh BhIBEJIEHBI B perucrp X Ha KaxJIOM 11are BbIYHC-

JIEHHA .
Mporpamma V.5.1.2/21

Anpec | Komauga Kon Anpec | Komanga Koxn
00 P3 31 2 P6 61
01 Cx 76 23 P5 51
02 P7 71 24 C/I 78
03 P ex 33 25 F7 72
04 — 86 30 1 14
05 /—/ 56 31+ 96
10 P5 51 32 P17 71
11 36 33 F3 32
12 P4 41 34 16
13 F3 32 3B — 86
14 4 06 40 I-I 06
15 F5 52 41 7 72
20 xY 38 42 36
21 4 06 43 4 06
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HHcTpykuus
B/O p 4+ n C/II C/I
C/I...

Pesyabrar

Q—sB per. X, 5
P—B per. Y, 6
m—B per. 7



IIpodoasxcenue

Anpec| KomaHpa Kon Anpec | KomaHaa Kon

4 F4 42 54 1_1 06 Peructpnl
45 X 26 55 5 52 3 n

50 4 06 60 -+ 96 1 p/(l—p)
51 F6 62 61 BII 58 5 5 —P
52 26 62 2 24 e P

53 P6 61 7 o

[Ipu Bbluncnennu no nporpamme V.1.2/54,52 3nauenus P, u Qp mo-
Mematotcst B peructpbl X U Y, a m — B peructp 2. [Ias BbIBoja B peTHCTP
X 3Hauenus Qy, CeLyeT BHIIOJIHUTL KOMAHIY <>, a 3aTeM Mepej MOCaeRylo-
wuM HaxkarueM C/IT caenyer BOCCTaHOBHTb MCXOIHOE TOJIOXKEHHe KOMaH-
JOH >,

Hast BeiBoja B perdctp X 3HAUEHHS M CJIelyeT BBUIOJHHTD KOMaHALY
IT— x 2, a nepex nocaenyoupm HaxarieM C/I1 petnonuute koManay F. .

IMporpamMma V.5.1.2/54,52

Anpec | Komanfa Koz Anpec | Komanja Kon
00 =x->IT0 40 17 TI»x 0 60 HHeTpyRuus
0l  <«— 14 18 — 11
02 0 00 19 1 01 p B4 nB/O C/N

C/IT ...

03 x-—I12 42 20 — 11
04 BII 0C 21 x 12 Pesyubrar
05 <«— 14 22 Il-x 2 62
06 — 11 23 13 P—s per. X
07 x-»I11 41 24 1 01 Q—B per. Y
08 Fln 18 25 TIl->x1 61 m—B per. 2
09 Xx 12 26 F 1/x 23
10 F eX 16 27 — 11 Peructpnl
11 Bt OE 28 X 12
12 C/IT 50 29 -+ 10 0 n
13 TIl-»x2 62 30 F Bx 0 1 1—p
14 1 01 31 BII 51 2 m
15 4+ 10 32 12 12
16 x—>I12 42

Bpewmsi Boiuncaenust oguodi napul P, 1 Qp — 6 c.
Ilpumep. p = 0,5, n = 12.

Orser: Qy=2,44-10~% P,—2,44.10~4, Q,=3,17-10-3,
P, =2,93-10-3, ...
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V¥.5.2. PACNPEAENEHHME NYACCOHA

CnyyaiiHass BeJMUHHA X uMeeT pacnpejesneHue IlyaccoHa c¢ napamer-
pom A > 0, eci4 BEpOATHOCTb TOTO, YTO X = M, NMEET BUJ

P (m, m:% e—* m=0,1,2, ...

IIpu aToM BepositHocTh QQ TOrO, YTO X OKaXKeTcs He Gosblie m, paBHa
< . ©« A
Q(mv}")=zp(l:}"):2 —i'_e
i=0 i=0
v.5.2.1. N"P1 ®PUKCHUPOBAHHOM m

Bbluncnennst npoH3BoAsATCs NPH (GHKCHPOBAHHBIX 3HAUEHHSAX M H A,
BBOJAHMMBIX BPYUHYIO.

INporpamma V.5.2.1/21

Aapec | Komanpa Kona Appec | Komanpa Koa I/]HchyKU.Hﬂ
00 P4 41 25 F6 62
o1 /—/ 56 30 - 16 m ¢+ A B/O C/IT
02 P ex 33 31 36
03 P6 61 32 4 06 Peayabrar
04 P7 71 33 F+4 42
05 «—— 16 34 X 26 P—s per. X, 6
10 P5 51 3 P6 61 Q—sB per. Y, 7
11  BIl 58 40 ¢ 06
12 P5 51 41 F7 72 Peructpnt
13 1 14 42 4 96
14 — 86 43 P7 71 4 A
15 P8 81 44 1_1 06 5 m
20 4% 06 45 8 82 6 P
21 F5 52 50 P x=0 59 7 Q
22 <« 16 51 1 14 8 cuerymk
23 — 86 52 F6 62
24 ¢ 06 53 C/II 78

Ilporpamma V.5.2.1/54,52

Anpec | Komanpaa Kox Anpec | Komanga l Kon Anpec | Komanaa | KoA
00 K HOII 54 04 x—>I11 41 08 F eX 16
0l 1 01 05 < 14 09 B4 OE
02 -+ 10 06 x—II12 42 10 BII 51
03 x-I10 40 07 /—/ OL 11 20 20
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I podoaxcerue

Anpec | Komanaa Kogn Anpec | Komanaa Kon HHerpykuus

o n . AB4+ m B/O C/IT
—x 2 2 18 -+ 10 P

13 % 12 19 F Bx 0 P per X
14 IMN>x 1 61 20 F LO 5 Q—sB per. Y
15 Il->x 0 60 21 12 12 Pernctpu
16 - 1 22 ¢/m 50 0; 1 omepaTuBHbIE
17 13 2 A

Bpems Boyncnennss — T = (3 m + 5) c.
[Ipumep. m = 2, A = 0,5.
Orser: P (2; 0,5) = 0,0758, Q (2; 0,5) = 0,9856.

V.5.2.2. NOWATOBbLIA BbIBOLA,

Briyncienue u BeiBod P, n Qp, npousBoasitcss nomaroso. [locae kax-
noro Haxatus C/I1 sHaueHHe m yBe/NMUHBAeTCs Ha €IHHHILY, a BbIYHCIIEH-
Hble 3HaveHust Q (m, A) u P (m, A) noMelnaiotcsi COOTBETCTBEHHO B PELHCT-
pet X u Y.

Ilpu BbiyHCIeHHH no nporpamme V.5.2.2/21 3naueHue Qy, noMeuiaercs
B peructpol X u 4, P, — B perdc1pel Y H 5, a m — B peructp 3.

3Hayenusi Py, 1 m MoOryT GbiTh BeIBEAEHBI B periicTp X Ha Kax/OM luare
BbIYHCJICHHS.

IMporpamma V.5.2.2/21

Anpec | Komanpa Kon Anpec | Komanna Kox HucTpyknus
00 P2 21 22 4 06
01 /—/ 56 23 F2 22 B/O A C/IT C/IT C/11...
02 Pex 33 24 X 26
03 0 04 25 P5 51 PesyabTar
04 P3 31 30 F3 32
05 P4 41 31 1 14 Q—s per. X, 4
10 + 96 32 4+ 96 P—s per. Y, 5
11 P5 51 33 P3 31 m—B per. 3
12 4 06 34 4 06
13 F4 42 3 F5 52 Perxcrpu
14 4+ 96 40 <« 16 2 A
15 P4 4] 41 36 3 m
20 C/I 78 42 BI1 58 4 Q
21 F5 52 43 F1 12 5 P

ITpu BelyHCHIeHuH no nporpamMe V.5.2.2/54,52 nn1s BBOAA B PerucrTp
X BBIYHC/IEHHOrO 3HaueHusi P (m, A) cienyer BHINOJHHTb KOMaHAY <,
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a 3areM nepep HoBbIM HaxaTHeM C/IT BOCCTaHOBHTB COEpKHMOE PErHcT-
poB X # Y TaKoi e KOMaHJO# « . 3HayeHHe M NOMEeLLAeTCs] B PErHCTP
0 ¥ 1714 ero BbiBoJa B peructp X ciaeiyer BbIMOJHHTH KomaHay I1— x 0,
a 1711 BOCCTAHOBJ/IEHHS CO/lepKHMOro peructpoB X H Y mepej HOBbIM Haxka-
tHeM C/I1 cnenyer BeimosHHTb KoMauay F. .

ITporpamma V.5.2.2/54,52

Axpec | Komanza Kon Anpec | Komanga Kopn l’chl‘pyKuua
00 B# OE 11 x-I1 41
0! ]/:—/ 0% }2 lg/n 52 B/O A C/IT C/II1 C/II...
02 eX 1 3 . 2
03 0 00 14 x 12 Qpesy’:’m; |
04 x—>I10 40 15 I->x0 60 p_o Bt
05 x—TI1 41 6 1 o1 —B per. Y
—_ 0
06 BII 0C 17+ 10 m-—B per.
07 13 18 x—>I10 40 Peructpni
08 B#t OE 19 BII 51 0 m
09 Il-x1 61 20 07 07 1 onepaTHBHbIH
10 + 10

Bpewms Bbiuncienus ouepepHoi nappl Q U P — 5 c.

Mpumep. A = 0,3. Q, = 0,741, P, =0,741; Q, = 0,963, P, =
= 0,229; ...

v.5.3. HOPMANBLHOE PACNPEAENEHUE

V.5.3.1. MHTEIPAJ1 BEPOATHOCTEH

Murerpan BepositHocteit @ (x) onpegnensiercst Kak [13]

HpHBEIIEHbI nporpamMmbl BHIYHCJIEHH A ﬂpﬂﬁJlH}KeHHbIX 3HayYeHH# ¢ pas-
HOH TOYHOCTBIO H BPEMEHEM pacyera.

V.5.3.1.1. Buluncnenne ®(x) no popmyne [11]

B (x) =1—(1 4107 x (Cs+x (C5 + X (C; + X (Cs+ X (C+ X)) .
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Tpebyemble 3Hauenuss C, — C, nomewaiorcs B peructpsl 1—6 u npu-
BeJieHbl B TalJiHIe pacnpejie/ieHHs] PErHCTPOE B KOHIIE NPOIPaMMbl U B
MHCTPYKUHH. AGCOMOTHAsE NOTPeLIHOCTb BbIYHCIEHHH A He mpeBbliaeT
5.10—7.

Mporpamma V.5.3.1.1/54,52

Aapec | Komanpaa Kon Aznpec | KomaHpaa Kon
00 B¢ OE 14 F 10% 15 Peructpn!
01 K HOII 54 15 13
02 6 06 16 1 01 0; [ omeparusHble
03 x—>I10 40 17+ 10 1 C,=49867,347
04 Cx or 18 F x2 22 2 C,=21141,006
05 [1-x0 60 19 F«x? 22 3 C3=3277,626
06 x—I1J1 4r 20 Fx? 22 4  C,=38,004
07 F. 25 21 F x? 22 5 C;=48,891
08 KIl-x/J IT 22 F l/x 23 6 C¢=5,383
09 -+ 10 23 1 01
10 X 12 24 — 11
11 FLo 5r 25 /—/ oL
12 05 05 26 C/II 50
13 6 06
Wnerpykuus V.5.3.1.1/54,52
Ha6pathb BrinoaHUTbL
Conepxanue YHCJI0 KOMaH bl Pesyabrat
1. 3auvectn koHcrauTn C, — Cs 49867,347 x—I11

21141,006 x—I12
3277,626 x—~I13
38,004 x—IT14
48,891 x—II5
5,383 x—I16

X

2. Boiuncauts @ (x) B/O C/I1 &)(x)

3. s HoBoro cuera — K 1. 2
Bpewms Bbiudcnenust nocne ssojia x — 20 c.
Hpumep. x = 1. ® (1) = 0,6826895; @ (1) = 0,682690.

v.5.3.1.2. Mpepcrasnexne EJ[x] 8 BMAE CYMMBbI
psagda no creneHsm x [11] npm x<4

S
~ 2 T 2
(D(X)Zl/ TXZ'O TCET
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v.5.3.1.2.1. Npu N=9
[Mporpamma V.5.3.1.2.1/54,52

Anpec | Kcmauna Kon Anpec | Komanpa Kon Anpec | Komanna Kon
00 F x? 22 10 II->x0 60 20 Fn 20
o1 2 02 11 2 02 21 : 13
02 13 12 F I/x 23 22 Fy~ 21
03 9 09 13 — 11 23 ¢Cc/n 50
04 x—~I10 40 14 F I/x 23
05 0 00 15 + 10 Hucrpykuus
06 II-x 0 60 16 F LO 5I° x B/O C/M1
07 13 17 06 06
08 x 12 18 F x? 22 Perucrp
09 /—/ OL 19 X 12 0 onepaTHBHbI

OrHocHTeNbHAs MOrPenIHOCTh BHIYHCAEHHS §*

5 — 1P —0 ]
Min [P (x); 1 —P (x)]
npu x <2 (0<<® (x) <0,955) ue npesuimaer 0,3 %.
Bpems BhIYHCTeHH — 30 c.
Ilpumep. x = 2. & (2) = 0,9546; @ (2) = 0,95450.

V.5.3.1.2.2. C oCTaHOBOM MO MAWIMHHOMY HYNIO

IIporpamMma V.5.3.1.2.2/21

Anpec | Komanpa Konx Anpec | Komanpaa Kop Apnpec | Komanza Koa
00 F x2 55 30 — 86 60 -+ 96
01 P2 21 31 F I/x 45 61 P4 4]
02 2 24 32 -+ 96 62 —_ 86
03 X 26 33 -+ 96 63 P x=0 59
04 4 06 4 2 24 64 P2 21
05 Pn 23 3B 96 65 + 96
10 36 40 l-t 06 70 C/Il 78
11 Fy~ 65 41 2 22
12 P3 31 42 «— 16 HHerpykuus
13 P4 41 43 36
14 0 04 4 /— 56 x B/O C/IT
15 P5 51 45 4 06
20 F5 52 50 F3 32 PerucTpu
21 1 14 51 x 26
22 + 96 52 P3 31 2 x?

23 P5 51 53 4 06 3 omepaTHBHBIi
2 2 24 54 F4 42 4 (x)
25 F 1/x 45 55 <«—— 16 5 cueTuHkK



MporpamMma V .5.3.1.2.2/54,52

Anpec | KomaHuga KoAa Azpec | Komanpa Koa Apnpec | Komanpa Kon
00 F x2 22 14 Il-»x 3 63 28 — 11
01 2 02 15 1 01 29 F x=0 SE
02 13 16 — 11 30 12 12
03 x—=II1 41 17 x—IT13 43 31 F Bx 0
04 Fn 20 18 : 13 32 C/n 50
05 : 13 19 II-»x2 62
06 Fy~ 21 20 X 12 HHcTpyKuus
07 0 00 21 x->I12 42
08 x-IT3 43 22 2 02 x B/O C/T1
09 <«—— 14 23 F1/x 23
10 BII 51 24 Jl-»x 3 63 Perucrpnt
11 21 21 25 — 11
12 F Bx 0 26 13 1 x2%/2
13 Il-»x 1 61 27 + 10 2;3 onepaTHBHbIe

OrHocHTeJIbHas NOrPeLIHOCTDb BbluHCIeHHs O He npeBblaet 2- 10—¢ npu
X < 4.
Bpems Boiyncnenus — T = 20 (2x 4 1) c.

Hpumep. x=3. ®(3) = 0,9973001; ® (3) = 0,9973002.

V¥.5.3.1.3. Npepcrasnexdne M(x) B BMAE CYMMbI
psaa no x'[11] npu x>4

=~ 1 Z.L @i—nt
®(x)=1 l/n x Z -

Jasi 6onee ToyHO# oneHkH P (X) moayueHHOe B MpoLEcce pacueTa 3Ha-

yeHHe | — @ (X) 3aHOCHTCH B PEerHCTp MaMATH 2 U MOXKeT GHITb MPOYHTAHO
kKomaujoi I1— x 2.

IporpamMma V.5.3.1.3/21

Anpec | Komaupga Kox Appec | Komanga Kon Anpec | Komanaa Kona
00 F x2 55 12 — 86 24 1 14
0r P2 21 13 /—/ 56 25 4+ 96
02 6 64 14 Ft 06 30 P4 41
03 P4 41 15 4 42 31 F3 32
04 P3 31 20 X 26 32 1 14
05 4 06 21 % 06 3 — 86
10 + 96 22 F2 22 34 Px=0 59
11 1 14 23 36 3 F 05
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ITpodoasxcenue

Anpec | KomaHnaa Kon Anpec Komanaa Kon Anpec | Komanpa Kox
40 F2 22 53 F v~ 65 l 70 C/n1 78
41 4 06 54 4 06
4% P ex 33 2(5) F 4 ‘}% HHcTpyKuus
4 X 26 >
4 2 24 6l 36 x B/O C/1
45 36 62 1 14 Pernctpu
50 ¢ 06 63 <«—— 16 _

51 Pan 23 64 P2 21 2 1—®(x)
52 X 26 65 — 86 3;:4 onepartuBHHIe
[Tporpamma V.5.3.1.3/54,52

Aapec | Komanga Koz Anpec | Komanaa Kon Anpec | Komanpa Kon
00 F x2 22 13 FL2 58 26 ~—— 14
01 6 06 14 03 03 27 x—I12 42
02 x—I12 42 15 <«— 14 28 — 11
03 1 01 16 B¢ OE 29 c/n 50
04 [l—»x2, 62 17 F eX 16
05 — 11 18 X 12 Hnctpyxnus
06 Il->x2 62 19 2 02
07 — 11 20 13 x B/O C/T
08- X 12 21 F=n 20
09 <o 14 22 X 12 Peructp
10 13 23 Fv™ 21 R
I 1 01 24 13 2 cuetuuk; 1—d(x)
12 + 10 25 1 0l

OTHocHTesbHasi TOTPEHOCTh BhluMcaeHHs 6% npu x >4 (0,9999 <
< @ (x) < 1) ne npesbimaer 0,5 %. Bpems Bbiumcaenus — 25 c.

Mpunep. x = 5. @ (5) = 0,9999994; ® (5) = 0,9999994266;
| — & (5) = 5,7344.10-7, 1 — @ (5) =5,7340. 10-7.

V.5.3.1.4. Boiuncnenwe ®(x) no dopmyne [11]

‘/ =24
b (x) = l—e ™ |

OtHocuTeNbHAsI MOTPEIHOCTb BbluHcaeHHs 8% mpu x <2 (0 << P (x) <
< 0,955) ne npesbinaer 0,114.
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MporpaMma V.5.3.1.4/21

Anpec | Komanma Kon Anpec | Komanga Kogn
00 F x2 55 10 F x? 55
o1 4 06 11 1 14 HucTpyKuus
02 Pn 23 12 «— 16
03 : 36 13 — 86 x B/O ¢/l
04 /—/ 56 14 Fy~ 65
05 PeX 33 15 C/M 78

[porpamma V.5.3.1.4/54,562

Appec | Komanaa Kon Anpec | KomaHpa I Kona Appec | Komanga Kon
00 F «x? 22 05 F x2 22 ‘ 10 C/I1 50
o1 /—y oL 06 1 ol
02 Fn - 20 07 «—— 14 HncTpyxuus
03 13 08 — 11
04 F eX 16 09 Fy~ 21 x B/O C/IT

Bpema BoiuHcaeHus — 5 c.
Hpumep. x = 1. & (1) = 0,6862; ® (1) = 0,682690.

V.5.3.1.5. Buiumcnenne d(x) no opmyne [7]

9
—x'(;—k)
- 19
D (x) = 1—< | k=0,1523.
( ) 1-4+kx2
OTHOCHTeNIbHAs MOrPenIHOCTh BhUHCAeHHs §* npux <4 (0 << @ (x) <
< 1—6-10-%) He npesbuuaer 1 %.
3nayenue k = 0,1523 BBOgHTCA B pericTp namsTH 3 BPYYHYIO H B Npo-
1ecce BbIUHC/IEHHSI HE H3MEHSETCs, TaK YTO NPH TMOBTOPHBIX BBIYHCJIEHHAX

® (x) 3nauenne k BBOZUTD He TpeGyeTcs.

Mporpamma V.5.3.1.5/21

Anpec | KomanAa Kon Anpec | KomaHpa Koa Anpec | Komanna Koxn
00 F x2 55 05 36 14 F2 22
01 P2 21 10 4 06 15 <« 16
02 2 24 11 F3 32 20 X 26
03 ¢ 06 12 — 86 21 P eX 33
04 Pn 23 13 ¢ 06 22 P2 21
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Anpec | Komanna Koxn Anpec | KomaHna Kox
23 F3 32 34 F l/x 45
24 X 26 35 1 14
25 1 14 40 <« 16
30 + 96 41 — 86
31 4 06 42 Fy~ 65
32 F2 22 43 C/Il 78
33 X 26

Mporpamma V.5.3.1.5/54,52

Anpec | Komanpa Kopg Anpec | Komanpaa Kon
00 F x2 22 10 X 12
01 MN—-x 3 63 11 1 01
02 2 02 12 4+ 10
03 Fn=n 20 13 13
04 13 14 1 01
05 — 11 15 «— 14
06 X 12 16 — 11
07 F eX 16 17 F vy~ 21
08 «—— 14 18 C/I1 50
09 TII-»x 3 63

Bpems BbluncieHns — 7 c.

Ilpumep. x =

IIpodoaxenue

HUHcTpykuus

0,1523 P3
x B/O ¢/

Perucrpn

2 x2
30,1523

HHCeTp ykuus

0,1523 x—I1 3
x B/O C/IT

Peructp

3 0,1523

4. & (4) = 0,999937, & (4) = 0,9999366.

V.5.3.2. ®YHKLMA, OBPATHAA MHTETPAJTY BEPOATHOCTEN

OGo3Hauum x (z) = z~1, rme

z=0 (x)= ‘/%

X ——

Se 2 dt.

0

[TpuBoasiTCA Mporpammbl BHIYHCIEHHS X (Z) C Pa3HOM CTENEHbIO TOYHO-
CTH H C Pa3HBIM BpeMeHeM cyera.

V.5.3.2.1. Buluscnenme x(z) no qpopmyne [11]

@)=V —nnyi=z
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IMporpamma V.5.3.2.1/21

Appec | KomaHpa Kox Anpec | Komanga Kon
00 F x2 55 10 ¢ 06
or 1 14 11 Pn 23 HucTpykuus
02 <« 16 12 X 26
03 — 86 13 /— 56 z B/O C/IT
04 Fy~ 65 14 Fy~ 65
05 Pin 13 15 C/I 78
IMporpamma V.5.3.2.1/54,52
Axpec | Komanpa Koxn Anpec | Komanpna Kon Anpec | Komanaa Koa
00 F x? 22 05 FlIn 18 l 10 C/I 50
01 1 0l 06 Fan 20
02 <« 14 07 X 12 HHcrpyxuus
03 — 11 08 /—/ oL
04 Fv— 21 09 Fy~ 21 z B/O C/IT
Ix(2)—x (2) |
OTHOCHTe/IbHAsl MOTPeUIHOCTb  BbIUHC/IAeHHS & = ————=| npu

x(z)

z<<0,99 (x(z)<<2,6)He TIpeBbIllIaeT 3,7 %. Bpems BoiuuciaeHHs — 4c.
Hpumep. z = 0,9876. x (0,9876) = 2,412; x (0,9876) = 2,500.

V.5.3.2.2. Buluucnenue x(z) no gpopmyne [7]

X(t) =

Mporpamma V.5.3.2.2/21

S [—In(1—29]1/%, k=1,898.

Aapec | Komanpa Kon Azrpec | Komanpa Kon
00 ¢ 06 15 F 1/x 45 Wucerpykuus
01 F3 32 20 <—— 16
02 <« 16 21  xY 38 1,898 P 3
03 «xVY 38 22 2 24 z B/O C/IT
04 1 14 23 Fy~™ 65
05 <« 16 24 36
10 — 86 25 4 06 Perucrp
11 Plin 13 30 P=n 23
12 /—/ 56 31 Fy~™ 65 3 1,898
13 Ft 06 32 X 26
14 3 32 33 cm 78



Mporpamma V.5.3.2.2/54,52

Anpec | Komanpa Konr Anpec | Komauga Kon Azxpec | Komannaa | Koa
00 Flg 17 09 FIn 16 \ 18 C/I1 50
01 Il-x I 6r 10 II-x I 6r
02 X 12 11 13 HHcTpykunsa
03 F 10x 15 12 F ex 16
04 1 01 13 Fn 20 1,898 x—I1 [

05 — 11 14 2 02 z B/O C/1
06 /—/ OL 15 13

07 F In 18 16 Fy~ 21 Peructp

08 /—/ OL 17 X 12 1,898

Bpems Bbiuuciaennss — 10 c.
OTHOCHTeNIbHAsl TOTPelHOCTb BbiuHCAeHHs § npuz <1 — 1.1077
(0 < x < 5,327) He npesbliaer 1 %.

IIpumep. z = 0,9973. f(0,9973) = 3,01; x(0,9973) = 3.0.

V.5.3.2.3. Buluncnenme x(z) no (popmyne [7]

x(2) = l/:n; {-411-[ —In(l—z49P/2—In VT—'?}.

Mporpamma V.5.3.2.3/21

Anpec | Komanpa Koa Anpec | KomaHpa Kon Apnpec | Komanpga Kon
00 F x2 55 21 /—/ 56 42 Pn 23
01 1 14 22 1 14 43 X 26
02 — 86 23 , 46 4 Fy~ 65
03 /—/ 56 24 5 54 45 C/ 78
04 Fv— 65 25 -~ 16
05 PlIn 13 30 xv 38 HucTpyxuus
10 P3 31 31 4 44
1l 16 32 1 14 z B/O C/I
12 F x? 55 3 36
13 1 14 34 4 06 Pernctp
14 <« 16 35 F3 32
15 — 86 40 —_ 86 3 In y1—2z2
20 PIn 13 41 4 06
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IMporpamma V.5.3.2.3/54,52

Anpec | Komanpa Kon Anpec | Komanaa Kon Anpec | Komanaa | Koa
00 F x? 22 10 x 12 20 — 11
01 Bt OE 11 4 04 21 Fn 20
02 F x? 22 12 1 01 2 X 12
03 1 ) 13 13 23 Fy~ 21
04 — 11 14 <« 14 24 C/n 50
05 /—/ OL 15 1 0l
06 F In 18 16 — 11 Wnctpyxuns
07 /—/ OL 17 /—/ OL
08 B¢ OE 18 Fy~ 21 z B/O C/II
09 Fy~ 21 19 Fin 18
Bpems Bbiuncaenus — 11 c.

OtHocHTenpHas norpeitHocts & npu z < 1 — 1.10-7 (x < 5,327) ne
npesbimaer 0,3 %.

fIpumep. z = 0,9545. X (0,9545) = 1,9955: x (0,9545) = 2,0.
V.5.3.2.4. BoluncneHue ;[zl npu z>1

an 2, OMH3KHX K 1, BBOJ, TOYHOTO 3HauyeHHA Z HEBO3MOXKEH H3-3a
OFpaHH‘lEHHOf;I PaspAAHOCTH NPEACTABJACHHA 4YHUCAA.

IlpuBesena nporpamma BBIYMCJIEHHSI X (z) NPH BBOJE BMECTO Z JIOMOJ-
Hevua z 10 l: q = 1 —z.
BoluncaieHust npou3BoAsiTcs 10 (popMmyJie

X — q)=l/ N { 21_3 [—In (5q)15/ — In V' 2q}.

OrHocHTenbHasi norpewHocTh BbiudHcaeHHss & npu 0,0455 > q >
> 1,244.10-1% (2 < x < 8) He npesblinaer 0,6 %.

MporpamMma V.5.3.2.4/21

Anpec | Komanga Kon Axpec | Komanga Kon Azxpec | Komanaa Koxn
00 4 06 20 2 24 40 X 26
01 4+ 96 21 5 54 41 Fy~— 65
02 Fy~ 65 22 16 42 C/I 78
03 Plin 13 23 xY 38
04 P2 21 24 2 24 HHcTpykuus
05 <« 16 25 3 34
10 5 54 30 36 q B/O C/IT
11 X 26 31 4 06
12 Pin 13 32 F2 22 Peructp
13 /—/ 56 3 — 86 -

14 1 14 34 4 06 21InV2q
15 , 46 35 Pnxn 23
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Iporpamma V.5.3.2.4/54,52

Anpec | KomaHnaa Kon Anpec | Komanpa Kon Anpec | Komanpa Kon
00 B¢ OE 09 2 02 18 Fn 20
01 Fl/x 23 10 3 03 19 X 12
02 5 05 11 : 13 20 Fy— 21
03 13 12 <«—— 14 21 c/n 50
04 FlIn 18 13 B¢ OE
05 B¢ OE 14 4 10 Huctpyxkuus
06 Fv™ 21 15 F v~ 21
07 F vy~ 21 16 FlIn 18 q B/O C/M
08 X 12 17 — 11

Bpems Briuncienus — 10 c.

Mpumep. q = 2107 z=1—2.10"%. x(1—2.10"%) =
= 5,965; x (1 — 2-10~?) = 6.

V.5.4. v -PACNPEQENEHME

CyMMa KBalIpaToB M HE3aBHCHMBIX CAYYAHHBIX BETHUHH y = (X, —X)/
/o (k = 1; 2; ...; m) uMeeT y¥3-pacnpejieleiHe C m CTeNeHAMH CBOGO/IBI.

V.5.4.1. NNOTHOCTb BEPOATHOCTH

[T10THOCTD BEPOATHOCTH 3-pacrpeiesneHusl ONpenessieTcss H3 COOTHO-
urenus {14]

N
P (X) = ——— (x> 0).

[lo nporpamme BBIYUCAAIOTCH 3HAYEHHS Qp, (X) mpu m > 1.

Iporpamma V.5.4.1/21

Appec | Komanpa Kopn Anpec | Komanga Kon Anpec | Komanna Rox
00 P7 71 12 36 24 — 86
0l «— 16 13 P7 71 25 P ex 33
02 P8 81 14 J 06 30 4 06
03 2 24 15 6 62 31 F8 82
04 36 20 PlIn 13 32 : 36
05 P6 61 21 X 26 33 P8 81
10 F7 72 22 4 06 34 F7 72
1 2 24 23 F6 62 35 1 14

233



ITpodoaxcenue

Aapec | Komanpa Kox Anpec | KomaHpa Kox
0 — 86 53 3 06 HHcTpykuus
41 P7 71 54 Pnmn 23
42 1 06 55 P in 13 x + mB/O ¢/l
43 F 8 82 60 X 26
4 16 61 P ex 33 Peructpu
45 P x50 79 62 4 06
50 5 54 63 F8 82 -
51 P X<0 69 64 X 2 ;O OmnepaTuBHbIe
52 P : 33 65 C/II 78

Mporpamma V.5.4.1/54,52

Anpec | Komanaa Kon Anpec | Komanga Kog Axpec | Komanga Kon
00 x—I10 40 13 M->x0 60 26 F e* 16
o1 2 02 14 13 27 X 12
02 13 15 I-»x 2 62 28 C/IT 50
03 =x—=I11 41 16 1 01
04 F In 18 17 — 11 Hucerpykuus
05 <«—— 14 18 x—I12 42
06 2 02 19 F x=0 57 m B4 x B/O C/I1
07 13 20 23 23
08 x—II2 42 21 F x<0 5C Peructpui
09 X 12 22 14 14
10 INox1 61 23 Fnmn 20 0 x
11 — 11 24 FIn 18 1 x/2
12 Fex 16 25 X 12 2 omnepaTHBHbI
Bpema sBpiuucaenus — T = (10 4+ m)c.

Ilpumep. m =

3, x = 2. @, (2) = 0,20755.

V.5.4.2. UHTETPAJIbHbIA 3AKOH PACNPEAEJIEHHA

HurerpanbHelit 3akoH y?-pacnpejeseHdst onpenesisiercs COOTHOIIEHHEM

X

Fm(x)= !

0

om (1) dt =

2 m
2 F(-—2') 5

_—1 -

2

e dt.

IlpuBegennl nporpammbl BhiuucsaeHHss Fp, (X) Kak NpH YeTHBIX m —
Kak 6ojiee KOpOTKasi M Tpebylollasi Manoe BpeMs JJisi pacyera, Tak H Go-
Jee JTHHHass — BblYHCJAeHHs1 Fp, (X) npd npoH3BOJbHOM ml.
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V.5.4.2.1. Bbiuucnenne Fp(x]) npu uetHbix m

IIpn uetHnix m > 2 BennuuHa Fp, (X) npeacraBasiercsi B BUJe KOHeU-

Horo psaaa no x::

X

)

Fn(x)=1—ce

[Mporpamma V.5.4.2.1/21

mlg

)

Anpec | Komanpa Kox Axpec | KomaHaa Kon Anpec | Komanna Kon
00 P2 21 24 X 26 52 1 14
0l <«— 16 25 P4 4] 53 -~ 16
02 P3 31 30 l-I 06 54 - 86
03 /—/ 56 31 5 52 55 c/m 78
04 P ex 33 32 + 9%

05 Fy~ 65 33 P5 51 HucTpykuus
10 P4 4] 34 F6 62
11 P5 51 35 2 24 X f m B/O C/I
12 2 24 40 + 96
13 4 06 41 P6 61 Peructpn
14 P6 61 42 4 06
15 F3 32 43 F 2 22 2 m
20 <«—— 16 4 — 86 3 x
21 36 45 P x=0 59 4—6 omeparTHBHBIE
22 I-I 06 50 <«—— 16
23 4 42 51 F5 52
IMporpamMma V.5.4.2.1/54,562

Anpec | Komanaa Kon Anpec | Komanpa Kop Aapec | Komanaa Kona
00 x—I10 40 09 F LO sr 18 c/n 50
or 0 00 10 02 02
02 I-»x0 60 1l <« 14 WncTpyxuus
03 13 12 F eX 16
04 X 12 13 Fvyv~™ 21 x Bt m B/O C/I
05 1 01 14 13
06 4+ 10 15 1 01 Perucrp
07 F Lo 5T 16 <«— 14
08 09 09 17 — 11 0 cyeTuHk

Bpems Boiuncnennss — T = (m + 5) c.
ITpumep. m = 6, x = 1,635. Fq (1,635) = 0,04997.
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V¥.5.4.2.2. Buiuncnenne Fpy(x) npu npomusBonbHbIX m

ITpu npoH3BOJIbHBIX LENBIX M ISl BbiYHcAeHHs Fy, (X) ucmonbayercs
crefyolee npeacTap/jieHHe: NpH HeueTHBIX m (m > 3) ¢yHkuusa F,, (x)
HMeeT BHJ

m—3
D SE TS a
Fm (x)=<D(VX)—l/—n—'e izo @i+npn’

rie & ('l/;) — HHTerpaj BeposiTHOCTEH;

a npu yYetHelXx m (m > 2) ucnonb3yercs npexacrasiaenne F, (x) us
NpejpIAYLIETO pa3fiena.
Unrerpan sepositHoctelt @ () x) npencma.rmerca NpUOTHKEHHO B BUJE

t!

—Vx - —x(2/u-—-k)
o0/R=)/ Ll *an) 1=, k=015,

npum < 2910,02 < Fm (x) << 0,99 oTHOCHTENIbHAS NOTPEIIHOCTb 8* BhI-
uyucnenus F,, (x) He npesbiaer 1 %.
IMporpamma V.5.4.2.2/54,52

Anpec | Komanpa Kog Anpec | KomaHgna Kox Axnpec | Komanpa Kon
00 x-—I1 1 4r 24 2 02 48 F vy~ 21
0l II-»x 0 60 25 13 49 + 10
02 x 12 26 x—I11 41 50 I-x O 6
03 x—I13 43 27 2 02 51 F LI 5L
04 Il-x [ 6r 28 X 12 52 40 40
05 B¢} OE 29 Fn 20 53 F eX 16
06 4 10 30 X 12 54 F v~ 21
07 Fanx 20 31 F cos 1T 55 13
08 13 32 F x>0 59 56 — 11
09 x—I12 42 33 37 37 57 C/II 50
10 — 11 34 x->I12 42
11 F eX 16 3% 0 00 HUHcTpyKuHus
12 [M->x 3 63 36 x—>I13 43
13 1 01 37 Cx or P/T—8B P
14 x-I13 43 38 BII 51 0,145 x—I1/0
15 4+ 10 39 50 50 m B4 x B/O C/I1
16 13 40 X 12
17 1 01 41 I->x 1 61 Peructps
18 — 11 42 2 02
19 /—/ OL 43 X 12 0 0,145
20 Fvyv— 21 4 TIl-»x 3 63 1—3 onepaTuBHbIE
2] > 14 45 + 10 O x
22 2 02 46 13
23 + 10 47 Tl>x 2 62

Bpems Bbluncnednss — T = (2 n + 16) c.
ITpumeprs. m = 8, x = 3,49. F, (3,49) = 0,1.
m=9,x = 4168 F, (4168)——01
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V.5.5. PACNPEQENEHME CTBIOAEHTA

Pacnpenenennio CTbIOZieHTa C N CTeNeHAMH CBOOOABI MOJAYHHSETCH OT-
HOLIIEHHe He3aBHCHMBIX CyYalHHBIX BEJHYHH BHAA

th=—
l n
2
i=1
rae z; (i = 0; 1; ...; n) pacnpefeseHH HOPMaJbHO C z_,= 0 M OOHHAaKOBLIMH JHCNEp-

cuamu o3 [14].

ITpu 3ToM pacnpenenenue t, He 3aBHCHT OT BEJHUHHBI JIHCNEPCHH OF.

Vv.5.5.1. NNIOTHOCTb BEPOATHOCTH

CnyuaiiHasi BelMYHHA t, MMeeT IJIOTHOCTb BEpOSITHOCTH (npH n > 1)

[14]

n--1 _nt1
r(*5) ;
1 2 t2
P (t) = —— (1 +—)
Van (L) n
2
IMporpamma V.5.5.1/21

Anpec | Komaupa Kopn Appec | KomaHpa Kon Anpec | Komanna Kon
00 F x2 55 33 P6 61 70 P7 71
0l <« 16 34 P=xn 23 71 F8 82
02 P5 51 3% % 06 72 1 14
03 P8 81 40 BII 58 73 — 86
04 36 41 BII 66 74 P8 81
05 1 14 42 F7 72 75 P x=0 59
10 + 96 43 2 24 8 P, 43
11 Pln 13 4 x 26 81 F7 72
12 P6 61 45 4 06 82 4 06
13 F8 82 50 Pn 23 83 F6 62
14 1 14 51 X 24 84 X 26
15 -+ 96 52 P7 26 8% C/I 78
20 /—/ 56 53 F5 52
21 1'-1 06 54 4 06 Huctpykuus
22 6 62 5 F8 82
23 X 26 60 — 86 n 4 t B/O C/Il
24 P ex 33 61 4 06
25 l-j 06 62 F7 72 Peructpn
30 8 82 63 <« 16
31 36 64 36 5 n
32 Fv~ 65 65 F 1/x 45 6—8 onepaTHBHHE

Bpems Bblunciennss — T =4 (n 4+ 1) c.
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IMporpamma V.5.5.1/54,52

Anpec | Komaupga Kon Anpec | Komaspna Koxa Anpec | Komanna Kon
00 F x2 22 14 TII-x0 60 28 F 1/x 23
0l «+— 14 15 13 29 F LO 5T
02 x—>I10 40 16 F v~ 21 30 20 20
03 x—I11 41 17 Fan 20 31 X 12
04 13 18 BII 51 32 C/II 50
05 1 01 19 28 28
06 -+ 10 20 2 02 HHcTpykuus
07 FIn 18 21 X 12
08 I-x0 60 22 Fn 20 n B¢ t B/O C/IT
09 1 01 23 X 12
10 -+ 10 24 Tl-x1 61 Perucrpnl
11 /—/ OL 25 II-x0 60
12 X 12 26 — 11 0 oneparuBHbifi
13 F eX 16 27 13 In

Bpemsi Boiuncaenus — T = (2n 4 11) c.
ITpumep. n =5, t = 2. pg (2) = 0,0651.

V.5.5.2. UHTETPAJIbHbIA 3AKOH PACNPEAENEHNS
Hurerpanbblil 3akoH pacnpefiesennss CThiofileHTa nosyyaem H3 p, (1) B

Buze [14]
t r( "+1) t -
2 2 ) (2
Sa(t) = ‘an(x)dx= 5(1+ a ) dx.

)
t
O6osHauas ¢ = arctg — V , 3anumem Sy, () B Bune [71:

2
n

N i1 1+—
sin - ,_20 cos?i l:]o T NpPH N-YETHOM,
Sa(t)= n;l
—lp+tgo 2 cos2‘cpil:[l l NpH N-HEYeTHOM.
i=l1 j=1 j+_2_

ITo nporpamme V.5.5.2/21 S, (1) BbiuHcAsieTcA TOJBKO NMPH YETHHIX 1.
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[porpamma V.5.5.2/21

Anpec | Komauna Kopn Axpec | Komaupa Kopn Anpec | Komanpa Kopn
00 P5 51 25 < 16 54 1 14
01 F vy~ 65 30 P x=0 59 55 4+ 96
02 36 31 36 60 P6 61
03 F x? 55 32 F4 42 61 BIT 58
04 1 14 33 X 26 62 <« 16
05 P6 61 34 (/I 78
10 l_’]_ 96 35 F3 32 HHcTpyKuusa
11 3 31 40 36
12 36 41 P6 61 t + nB/OC/
13 Fvyv~™ 65 42 F5 52
14 P4 41 43 F 1/x 45 Perucrpsl
15 F5 52 44 1 14
20 2 24 45 <« 16 3 14+-t2/n
21 — 86 50 — 86 4 1)V 14n/t2
22 P5 51 51 ¢ 06 5,6 oneparuBHble
23 4 06 52 F6 62
24 F6 62 53 X 26

Bpemst Boiuuciienus — T = (2n + 1) c.

Mo nporpamme V.5.5.2/54,52 S, (t) BbIUHCAsIeTCS KAaK NMPH YETHBHIX, TaK

¥ [IPH HEUETHBIX N.

IMporpamMma V.5.5.2/54,52

Anpec Komanpa Kopa Anpec K oMaHpa Kon Anpec Komanpa | Kojg
00 x—>I10 40 18 C/IT 50 36 1 01
01 Fv™ 21 19 TII-»x 3 63 37 -+ 10
02 : 13 20 X 12 38 FLO 5T
03 x—»I12 42 21 M-x 0 60 39 19 19
04 Ftg1 1L 22 : 13 40 X 12
05 FLO 5r 23 FLO 5T 41 C/Il 50
06 09 09 24 34 34
07 BII 51 25 I-»x 2 62
08 29 29 26 X 12 Huctpykuus
09 x—II1 41 27 TIl»x 1 61
10 Fsin 1C 28 4 10 P/I—B P
11 FBx 0 29 Fn 20 t B4n B/O C/IT
12 Fcos 1T 30 : 13
13 F x? 22 31 2 02 Peructpu
14 x—I13 43 32 BN 51 0 onepaTHBHBbIf
15 FLO 5T 33 40 40 1tg-(t/V/n)

16 21 21 34 TII-»x0 60 2t/ VYn
17 <« 14 35 X 12 3 n/(n-+13%)
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Bpems seiuncaenus — T=2 (3 4+ n) c.

ITpunmeper.
n=3, t=0,277.
n=4, t=0,271.

S, (0,277) =0,2.
S,(0,271) =0,2.

V.5.6. r-PACNPEAENEHMUE

CraTHCTHKa CJAyYyaWHOH BeJHYHHBI X

POUHBIH KO3GGDHLUHEHT KOPPENALHH,

rYn—1, rge r — BHIGO-

a n— o6beM BHIGOpDKH, HMeeT I-

pacnpegeneHue ¢ n-2 creneHsiMd cBoGoab! [14]. Tlpu 3Tom 3Hauenue x Je-
KuT B mpenenax — J/'n—l<x<Vn—1I.

r-pacnpejesieHHe HCroab3yeTcs )i MPOBEPKH THIOTE3bl O HEKOPpEJH-
poBaHHOCTH (p = 0) nap cayyaiHBIX BeNMYHH Xy, ¥y (i=1,2, ..., n),
ONHCBIBAaEMBbIX JBYMEPHBIM HOPMaJbHbIM pacnpeje/eHHeM.

Vv.5.6.1. NNOTHOCTb BEPOATHOCTHU

T110THOCTb BEPOATHOCTH C/y4alHON BEJIHUHHBL X HMeeT BuJ [14]

il

n—1

1
¢n(x)= V=D

o

IMporpamma V.5.6.1/54,52

2 )~(1_L)n;4,

n—2)
2

n—I1

Anpec Komanna Kox Anpec Kcmanpa Kon Ajnpec Komaupga | Kon
00 Fx2 22 16 2 02 32 Fl/x 23
01 B 14 17 — 11 33 FLO 5r
02 1 0l 18 X 12 34 24 24
03 — 11 19 Fex 16 35 X 12
04 x—>I11 41 20 TIl->x 1 61 36 C/I 50
05 : 13 21 Fvyv™ 21
06 1 01 22  BI1 51 HucTpyknus
07 — 11 23 30 30
08 /—/ OL 24 2 02 nBt4x B/OC/IT
09 Fy~™ 21 25 X 12
10 Flin 18 26 TIl-x 2 62 Perucrpu
11 M->x 1 61 27 I-x 0 60
12 1 01 28 — 11 0 onepaTHBHBIA
13 — 11 29 : 13 I n—1
14 x—I1 0 40 30 F=n 20 2 n—2
15 x-II2 42 31 X 12

Bpemsi Bouncnenus — T = (3n +

2) c.

Ilpumep. n =5, x = 0,8. @5 (2) = 0,2917.
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V.5.6.2. UHTETPAJIbHBIA 3AKOH PACMPEOENEHUS

Hurerpanphblit 3akoH pacnpeenenus F, (x) cayuaiiHolt BesuuMHBI X
olnpesiesNsieTcst U3 COOTHOLIEHHS

¢ r("“‘ ) RV nt
Fn(R>=2S<pn(x)dx=12r~ 2 S(l——x% dx,
0<R<Vn—1.

HOas soiuncaenns Fy (R) npu n >4 ucnonb3yeM cootHomenus(7]:

Fu(R) =—2 -r(n;l) A,
Va r(n—2)

2
rae A, onpenessiercsi H3 PeKyPPeHTHOTO YpaBHEHHS

Ai=cosi~*q-singp4(i—4)Ai_, (i=5,7,...,nuwmi=46, ..,n)

R
IIpH =@= arcsin _ —/—— .

pu Az;=¢ V=i

Tporpamma V.5.6.2/54,52

Anpec I Kouanna, Kon l Axpec , Komanna Kon | Anpec | Komaupna | Kog
00 x—>I12 42 23 F=n 20 46 X 12
01 1 01 24 : 13 47 Il»x 5 65
02 x-I11 41 25 x-I11 41 48 X 12
03 — 11 26 Il-»x 5 65 49 1 01
04 Fy~ 21 27 Fy~ 21 50 + 10
05 : 13 28 TIl-»x 4 64 51 F L2 58
06 x—I14 44 29 X 12 52 37 37
07 Fsin—1 19 30 x—I14 44 53 Il->x 4 64
08 Fcos Ir 31 FBx 0 54 X 12
09 Fx2 22 32 Fsin— 19 55 4 10
10 x->I15 45 33 KIl»x2 TI?2 5 II—-x 1 61
11 M—>x 2 62 34 Cx or 57 X 12
12 2 02 35 BII 51 58 C/IT 50
13 : 13 36 49 49
14 x->I12 42 37 Tl»x 2 62 HHcTpykuus
15 Fn 20 38 2 02
16 X 12 39 X 12 P/T—8 P
17 Fsin 1C 40 II-»x 3 63 R Bt+n B/O C/IT
18 Fx? 22 41 + 10
19 x->I13 43 42 Fl/x 23 Peructput
20  Fx+0 57 43 1 01
21 33 33 4 — 11 1—5 onepaTHuBHbIE
2 2 02 45 /—/ OL

Bpemsa Bbluucienusi npH 4eTHeix n — T = 2,5 (n -+ 2) ¢, npu Hever-
HBXn —T =3 (n + 2) c.
ITpumepwi. n = 6, R = 0,7. F4(0,7) = 0,4542.
n=7,R =07 F,(0,7) = 0,4656.
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V.5.7. F-PACNPEAENEHME

OrHoleHHe ABYX CJAYyYailHbIX BeJHYHMH, HMMEIOHX y>3-pacipejeneHue
COOTBETCTBEHHO C MM U N CTENEHsIMH cBoGow, HMeeT F-pacnpenenenue.

Tak Kak cyMMa KB3JpaToB CJIyYalHBIX BEJHYHH, HMEIOMX HOPMalb-
HOe pacnpejelieHde, TIOAUUHSIETCS PACTPEeNeHHIO 42, TO cydyaitHas BeJH-
uyhHa 2z, HMeomas F-pacnpeneienue, onpenensieTcss uepes CiydaiiHble
BEeJHMYMHBL X H y, HMeloUlHe HOPMajbHOe pacnpeneiende, B Buae [14]

m
_1_2,(2
mi—l :

= —

n
I
—_— 2
n yj

-
—

V.5.7.1. MNOTHOCTb BEPOSATHOCTH

IMnorHocts BepositHocTH F-pacnpesenennst 3anuueM ¢ HCIosb30Ba-
HHeM OeTa-pyHKLHH:

m m m-n

LU
m) 2 m n 2 m 2
m,n,z)=(—} B-'|—, —)-z 14+ —z
Py (m, 1, 2) (2) (2 2) (+n)
IMporpamma V.5.7.1/54,52

Anpec Komaupna Kon Anpec Komauaa Kon Anpec Komanaa | Kog
00 x—I12 42 21 6 06 42 Fa=n 20
0l - 14 22 x->[10 40 43 Fln 18
02 2 02 23 F. 25 44 X 12
03 : 13 24 14 45 F ex 16
04 x—I1 1 41 25 II->x 5 65 46 X 12
05 : 13 26 X 12 47 Fl1/x 23
06 <« 14 27 - 11 48 F LO 5T
07 2 02 28 Fex 16 49 31 31
08 : 13 29 MN>x 2 62 50 Cc/ml 50
09 x->II5 45 30 X 12
10 x 12 31 KIl-x0 TO HHcTpykuus
11 F In 18 32 F. 25
12 F Bx 0 3 1 0l mB}n Btz B/OC/M
13 1 01 34 FBx 0
14 4+ 10 35 — 11 Peructpm
15 Flin 18 36 F x<0 5C
16 Tl»x 5 65 37 42 42 0 cueTynk
17 Tl-x 1 61 38 /—/ OL 1 n/2
18 4 10 39 X 12 3 (m-}n)/2
19 x-»>[13 43 40 BI 51 4 z
20 X 12 41 33 33 5 m/2

Bpems Boiuncaesus — T =3 (7 + m 4 n) c.
Ilpumep. m = 4,n =5,z = 6. pr (4, 5, 6) = 0,0123.
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V.5.7.2. UHTETPAJIbHbIK 3AKOH

Hurterpannnnlii 3akon F-pacnpenenenns npexncrasnsiercss B BHAe

F (m,n, z):j'pp(m, n, x)dx =
0

o z B _m+n
2

=(%) .B—l(_m2_,_2"-)be2 (l—}--r:—x) ? dx

[TonyyeHHBI MHTErpaJ BBIYHCIASETCS B dJeMEHTApHbIX GYHKIHAX, OI-
HaKo noJyyaiolieecs B OOILLEM CJyuae BBIPAXKEHHE CJIOXKHO.

Huxe npuseneHs! Tpu nporpamMmsl Beiuncaenus dynkuuu F (m, n, z) —
IJI 4eTHOTO N, JJ151 Y4eTHOTO M M AJISI CAy4asi, KOrAa 1 H M OJHOBPEMEHHO
HeUYeTHhIE.

V.5.7.2.1. n — yeTHoOe

®yukuus F (m, n, z) npu yerHom n Beluncasercs no dopmyae 7]

‘nj2 . 5
n m-+2i —2 ) X
AT ———=1| X,

rae X/, ONpeJeNseTcs C MOMOIIbIO PEKYPPEHTHOTO COOTHOLIEHHS

F(m, n, z) =

2(i—1) X +(1+ mz)l_i

1— j— k —

X; = ! n , i=1;2;...; AL
2i+m—2 2

IMporpamma V.5.7.2.1/54,52

Anpec KoMmanpa Kona Anpec Komanpa Kon Apnpec Komanaa | Kon
00 [T—>x 0 60 11 1 0l 22 X 12
01 : 13 12 + 10 23 M>x 1 61
02 M->x1 61 13 x—I1 4 44 24 2 02
03 X 12 14 x—I15 45 25 : 13
04 Bt OE 15 : 13 26 1 01
05 [M->x 0 60 16 Fy 21 27 — 11
06 2 02 17 Fln 18 28 Il->x 3 63
07 : 13 18 [M->x 1 61 29 : 13
08 x—I1 2 42 19 X 12 30 1 01
09 x-—>I13 43 20 F ex 16 31 + 10
10 F. 25 21 [T->x 0 60 32 X 12
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Anpec | Komanaa Kon Anpec | Komanga Kon
33 FL3 5— 45 13
34 23 23 46 x—II 4 44
3% Bt OE 47 + 10
36 II-x0 60 48 TIl->x 1 61
37 I->x 2 62 49 II-x 3 63
38 — 11 50 -+ 10
39 II-»x 2 62 51 : 13
40 — 11 52 F L2 58
41 x-I13 43 53 36 36
42 X 12 54 X 12
43 Il-x 4 64 55 C/II 50
4 Il-»x 5 65

Bpewms Boiuncaennssi — T =5 (n 4 2) c.
Ilpumep. m = 3, n=4, z = 5. F (3, 4, 5) = 0,945.

V.5.7.2.2. m — yeTHO®E

ITpodoascenue

HHcTpykuns
n x—»>I10
m x—I1 1
z B/O C/1
Peructpst
0 n
1 m
2-—5 omepaTHBHbIE

[lpn verHom m 3uauvenue F (m, n, z) BuluncasieTcss no ¢opmyae (71

Fm n, z)=m[n gt
1

m/2

i=1

rae Y, o OnpeleisieTcsi H3 PeKYPPEHTHOTO COOTHOWIEHHS

]'Ym/2l

2(j—1 Y, _ m--n—2
Y= U=D Yy 1—cos =2 3;..;m/2
2j—m—2 m-+n—2j
m-+n—2 .
mpu Y, =_1=cos™ % o arccos
m-+n—2 mz
14 —
n
Mporpamma V.5.7.2.2/54,52
Anpec Komanpa Kop Apnpec Komanpa Kon Anpec Komanaa | Koa
00 I—->x 0 60 11 IM-x 1 61 22 [MT—>x 2 62
01 M->x 1 61 12 -+ 10 23 M>x 3 63
02 : 13 13 X 12 24 — 11
03 : 13 14 Fex 16 25 [M—-x 2 62
04 1 01 15 x—I1 4 44 26 : 13
05 -+ 10 16 IM->x 1 61 27 X 12
06 F 1/x 23 17 2 02 28 1 01
07 x—=I1 5 45 18 : 13 29 M->x 4 64
08 Fy 21 19 x—IT 2 42 30 [M->x 5 65
09  Fln 18 20 x—>I13 43 31 : 13
10 [M->x 0 60 21 1 01 32 x—I1 4 44
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IIpodoascenue

Anpec | Komanna Kon Anpec | Komanna Kox

3 — 11 45 2 02 HucTpyKuus
34 II-x 2 62 46 13

35 B¢ OE 47 Tl-x 1 61 n x—II10

36 + 10 48 X 12 m x—II1

37 II-x 0 60 49 x—>I11 41 z B/O C/M1
38 -+ 10 5 F. 25

39 2 02 51 10 Peructpni
40 — 11 52 F L2 58

4] : 13 53 22 22 0 n

42 F Bx 0 54 Il-x 1 61 I m

43 [I-»x 2 62 5 X 12 2—5 oneparHBHblE
44 13 56 C/II 50

Bpems Boiyucaenus — T = (bm 4 12) c.
Ilpumep. m =4, n=25,2z = 6. F (4, 5, 6) = 0,96212.

V.5.7.2.3. m u n — HeuyeTHble

ITpu HewerHBIX Kak m, 1aKk M n ¢yHkuus F (m, n, 7) onpejensiercs u3
cooTHoueHus [7]

m—1 n—1
2 2
2 m--n—2i n—2j+1
F(m,n,z)=Am_1 1 — _— _—
(m,n,z)=Am_1,0n . 1 — ﬂ T
i=1 j=1 _
rae Am_1, n—1 ONpele/sieTcsi H3 peKypPEHTHOTO COOTHOLIEHH S
sin'~! g.cos" g i—1 .
Ajp1=— Ay ny, i==2,4,..., m—1,
nLn n+1—1 +I‘l+l—1 1 , n ’

a Agy,,—; — U3 PEKYPPEHTHOTO COOTHOLIEHHS

A sin(p-cosj*l(p
0,i = -

+ l—l AO,j—AQy j=2’4) -'~»n—1
]

]
npu A, ,=¢=arctg l/-ﬂz—
n

[Mporpamma V.5.7.2.3/54,52

Anpec Komanpa Kop Anpec Komanaa Kon Anpec Komanpa | Koxa
00 x—I1 1 41 05 Ftg1 1L 10 Fcos 1T
01 X 12 06 x—>II 4 44 11 x—I1 C 4C
02 II-»x0 60 07 Fsin 1C 12 x—I17 47
03 : 13 08 x—I15 45 13 Fnmn 20
04 Fy 21 09 F Bx 0 14 2 02
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ITpodoasxcenue

Anpec | Komanaa Kona Anpec | Komanna Koz Anpec | Komanaa | Kop
15 13 39 1 01 63 «—— 14
16 x—IT9 49 40 x-—I13 43 64 II->x 5 65
17 1 01 41 — 11 65 Tlox 7 67
18 x-I16 46 42 2 02 66 II-»x 8 68
19 II-x 0 60 43 13 67 . 13
20 TN 53 44 x—I12 42 68 x—I17 47
21 39 39 45 Il»x 7 67 69 - 13
2 x—~»I14 4 46 F x2 22 70 II-x 4 64
23 TI-x 5 65 47 x—>I1 8 48 71 . 13
24 x—>I17 47 48 Il->x 4 64 72 11
25 TI-»x C 6C 49 TIl-»x 3 63 73 FL 2 58
26 Fln 18 50 2 02 74 49 49
27 TI-x 0 60 51 — 11 75 B/O 592
28 x—~I16 46 52 x—»I13 43

29 X 12 53 B} OE Huctpykuus

30 Fe* 16 54 Il-»>x 6 66 P/T—p P

3t /—/ oL 5 — 11 n x—I1 0

32 x->II5 45 56 x—I1 4 44 z B4 m B/O C,II
33 Il»x 1 61 57 13

34 I 53 58 X 12 Peructpbl

35 39 39 59 FBx 0 0 n

36 II-x9 69 60 II-x9 69 1 m

37 13 61 X 12 2—9 onepaTuBHbie
38 C/II 50 62 x—>I19 49 C1 /-l/m
Bpems Bbluncienuss — T

5 (m+n+ 3)c

Mpumep. m=5n=72=9.F (5 7, 9) = 0,994114.

V.6. TEHEPALIUA NMCEBAOCINYYAHHbIX YACEN

[To npuBeaeHHBIM MPOrpaMMaM reHepHPYIOTCA MCEBAOCTyYaliHble YHCIa
C Pa3NHYHBIMH 3aKOHaMH pacrnpejieneHHs.

v¥.6.1. PABHOMEPHOE PACNPEAENEHME

[eHepupyoTCca nceBojocayuaiHble yucaa §; ¢ paBHOMEPHBIM 3aKOHOM
pacnpenenenusa: p(x) = lnpu 0 < x < 1, p (x) = 0 B ocTanbHBIX Cay-
yasx.

3HayeHHs & HCIONB3YIOTCS TaKxKe B APYTHX pasjenax AIS reHepauuH

HCGBAOCﬂyqaﬁHbIX Yyucesl C 3aKOHOM pacrnpejesieHHsi, OTIMYHBIM OT HOP-
MaJnabHOro.

V.6.1.1. IMHEWUHbIA KOHIPY3HTHbLIA METOA,

Hcnonbsyercss anropurm redepaunu [11]
Eip1==F{11§; +mn},

rpe F {z} — ngpo6uas vacTb oT z.
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[Tpu HauanbHoM 3HaueHuu §, = 0,5 nmporpamMa jaer oxo/jo 8000
HenoBTopsomuxca yuceda. [Ipu apyrux §, xoauuecTBO HENOBTOPSIOUUX-
CSl YHCeN MOXKET OKa3aTbCsl CYIECTBEHHO MEHbILHM.

Iporpamma V.6.1.1/21

Appec Komanpaa Kon Anpec i KoMmaupa Kon
00 F8 82 20 — 86
01 1 14 21 1 14
02 1 14 22 BIIT 66
03 X 26 23 7 74
04} 06 2% < 16
05 P=n 23 25 + 96
10 —+ 96 30 — 86
11 P8 81 31 4 06
12 1 14 32 F8 82
13 , 46 33 -+ 96
14 8 84 34 P8 81
15 Fl/x 45 35  C/n 78

MporpamMma V.6.1.1/54,52

Anpec KomaHaa Koxa Anpec KoMmanpna Kon
00 II-xI 6r 07 KIl-x[ rr
01 1 01 08 «—— 14
02 1 01 09 II-x] 6I
03 X 12 10 — 11
04 Fn 20 11 x—T111 AT
05 -+ 10 12 Cc/m 50
06 x—I11 4T

rjae

HHerpykuus
0,5P8
B/O C/T1 B/O C/NT
B/O C/I1...

Pesyabrar
I SPRITR LTI
Peructp
&
Huctpykuus
0,5 x—>I1 1

B/O C/IT1 B/O C/IT
B/O C/...
Pesyabrar

I IPRIPRIIEE

Perunecrp
i

IMporpamma V.6.1.1/52 Moxer GBITh coKpalleHa Ha 4 KOMaHABI NPH 3a-
MeHe KoMaHJ ¢ aapecamu 06 — 10 oxuofi Komamloﬁ K {x}.

Bpemsi resepanuu ogHoro yucjaa — 2 —
Ipumep. & = 0,6416, &, = 0,1991, &; = O 3318,

V.6.1.2. UICNOJNb3OBAHUE CHETUMUKA

Aaroput™ renepauns (7]

Ei+1n=F{&i/zi+m},

By=0, 2p=0,011, z;, ;=2 +1-1078,
ITporpamMma paer okoso 10° HenoBTOpsifOWIMXCSA YHCeN.
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[Mporpamma V.6.1.2/54,52

ARpec Koman ga Kon Anpec Komanpa Koz [/]Hc-rpyxupm
00 KIl-x 4 T4 07 KIl-»xO IT 0,009 x—IT1 4 0 x—>IT [
01 Fan 20 08 <«— 14 B/O C/IT1 B/O C/IT
B/O C/II...
02 TIl-»x [ 6r 09 II-x [ 6r Peayabrat
03 TIl-x 4 64 10 — 11 £, Euy Egs...
04 : 13 11 x=I1 1 4r Peructpm
05 + 10 12 C/I 50 4 z;
06 x—II T 4T o &

IMporpamma V.6.1.2/52 moxer GbiTb COKpailleHa Ha 4 KOMaH[pl IPH 3a-
MeHe KoMaHj ¢ aapecamu 06—10 oxnoit Komannoit K {x}.

BpeMms renepauuu opHoro uHcna — 3 — 4 c.

Mpumep. &, = 0,1416, &, = 0,8741, &, = 0,2642, ...

V.6.1.3. TPUTOHOMETPUYECKUN METO/

Anroput™ renepauuu (7]

Eip1= % arccos [cos (10°- ;)].

IMporpamma V.6.1.3/54,52

Anpec Komanpa Kon ARpec Komanpna Kon
WHeTpyxuus
00 M->x 1O 6r 05 F=n 20
01 BIT 0C 06 : 13 P/T—B P
02 9 09 07 x—IT I 4T
03 F cos 1T 08 C/TI 50 0 x—>IT [
04 Fcos—1 1— B/O C/I1 B/O C/I1
B/O C/I...
Pesyabrar
gla §2’ §3, oo
Peructp
o &

[pu HauanbHoM 3HaueHHH §, = O renepupyiorcsi okosno 4500 HenoBTO-
PAIOIIHXCSA YHCEI.

Bpems reHepauun ofaHoro uncia — 4,5 c.

Mpumep. & = 0,386, &, = 0,881, ...
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V.6.1.4. TPUrOHOMETPHUUYECKUI METOJ, CO CHETYMKOM
AnropurM renepanuu [71
1 .
Eiy 1 = arccos {cos (i + 100) &;1}.
Anroput™ gaer okoso 10° HEMOBTOPSIIOUMXCSl YHCE.

[MporpamMma V.6.1.4/54,52

Anpec Komah aa Kox Axnpec Komanna Kon

Huerpykuus
00 KIl->x 4 r4 06 Fcos—t 1— P/T—B P
01 M-x 4 64 07 Frn 20 100 x—IT 4
02 TIl»x I 6I 08 : 13 Cx x—>IT I
03 BIT 0C 09 x—T1]1 4T B/O C/I1 B/O C/I1
04 X 12 10 C/T 50 B/O C/I...
05 Fcos Ir Peayasrar

Elr Ezy §37~- .

Perucrpbl
4 cyeTyHK
I &

Bpems renepaunu ogHoro udcaa — 5,5 c.
Mpumep. & = 0,1493, &, = 0,8474, &; = 0,2178, ...

v.6.2. HOPMAJNbHOE PACNPEAENEHME

IeHepupyloTcsi nceBiocayyaiiHble YHcaa 1)y, pacrnpefeseHHble N0 Hop-
MAJbHOMY 3aKOHY
x2

2

p(x)= e

1
Van
3HaueHHs N,;—q, Mg FeHepupyloTca U3 & (i =1, 2, 3, ...) no npaBitny
[33]

1

Noi—1=(—2Ing)) 2 cos (e°-E);
1

Nei=(—2In §i)_2_-sin(e9- D).

V.6.2.1. 3HaueHust &; BbIpabaTHIBAIOTCSH C MOMOLLBIO JIHHEHHOTO KOH-
rpysHrHoro mMerozaa (V.6.1.1).

Mexny obpaueHussMH K nporpamMe perucTp HchoJb3yeTrcss AdA Xpa-
HeHHs1 E;, TOITOMY €ro Hesb3sl HCMOMb30BATh AJSI IPYTHX lefeil.
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IMporpamma V.6.2.1/21

Anpac Komaupa Kon A npec Komanpaa Kopn Aapec Komanna | Koxa
00 F8 82 31 4 06 62 Psin 93
01 1 14 32 F8 82 63 l-j 06
02 1 14 3 + 96 64 7 72
03 X 26 34 P8 81 65 X 26
04 4 06 35 9 94 70 C/II 78
05 P=n 23 40  Pex 33 71 BIl 58
10 -+ 96 41 X 26 72 PO 01
11 P8 81 42 P6 61
12 1 14 43 Pcos 83 Hucrpykuus
13 , 46 44 4 06
14 8 84 45 F8 82 0,5P 8
15 Fl/x 45 50 Fx2 55 B/O C/IT C/11 C/IN...
20 — 86 51 Pln 13
21 1 14 52  /—/ 56 Pesyabrar
22 BI1 66 53 Fy~ 65
23 7 74 54 P7 71 N1s N2> Mso---

24 16 55 X 26
25 -+ 96 60 c/1 78 Perucrpnt
30 — 86 61 F6 62 6; 7 onepaTHBHbIE
13}
[MporpamMma V.6.2.1/54,52
Anpec Komanpna Kon Axnpec Komanpna Kon
HucTpykuus
00 II->x 8 68 16 Fcos 1r
01 1 01 17 Il->x 8 68
02 1 01 18 F x2 22 P/T—sB P
03 X 12 19 Filn 18 0,5 x—II 8
04 Fn 20 20 /—/ oL B/O C/I1 C/11 C/II...
05 + 10 21 Fy~ 21
06 x—>I18 48 22  x—»IIB 4L Pesyabrar
07 KII-x8 T8 23 X 12 N1y Nas Nase--
08 «—— 14 24 C/Tl 50
9 II-»x 8 68 25 II-»x C 6C
10 — 11 26  Fsin 1C
11 x-»>I18 48 27 II-x B 6L Perucrpul
12 9 09 28 X 12
13 Fex 16 29 C/I 50 B, C omnepaTuBHBIE
14 X 12 30  BII 51 8 &
15 x->IIC 4C 31 00 00

[Mporpamma V.6.2.1/52 Moxer ObIThb cOKpalleHa Ha 4 KOMaHipl MpH
3aMeHe KomaHj c aapecamu 06—10 opmoit xomanpoit K {x}.
Bpemsi BbluMcC/lE€HUS OJHOroO 3HaueHusi ; — 3 — 13 c.

Ipumep. n, = — 0,845, 1,=0,416, ...
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V.6.2.2. 3unavenusi &; BbipabGaTbiBaloTCs € MoMoLLbio Metona V.6.1.2.

B perucrpax 4 u JI XxpaHsTCs NPOMEXYTOUHBIE PE3YJIbTAThl /151 BhIUHC-
JIEHHUS NOCTeNYIOUHX 3HAYEHHH 1y, TOITOMY 3TH PErucTpPhl Hellb3sl HCMOJb-
30BaTh JVIsl APYTUX LeeH.

IMporpamma V.6.2.2/54,52

Anpec KomaHpfa Kona Anpec Komannaa Kon
Hucrpykuus
00 KIl-»x 4 r4 16 F cos Ir
01 Fn 20 17 M—>x I 6r
02 MH-x I 6r 18 Fx? 22 P/T—s8 P
03 Il-»x 4 64 19 Flin 18 0,011 x—IT 4
04 : 13 20 /—/ oL 0,3 x—>I1 I
05 + 10 21  Fy~ 21 B/O C/11 C/11 C/I1...
06 x-—I1 1 4T 22 x->I1B 4L
07 Kll-x O IT 23 X 12 Pesyabrar
08 «—— 14 24 C/II 50 N1 Moy M3, -e-
09 TIl-»x O 6r 25 II-x C 6C
10 — 11 26  Fsin 1C
11 x->I1 O 4r 27 TII-x B 6L Perucrpu
12 9 09 28 X 12
13 Fex 16 29 C/ml 50 4 cuerymK
14 X 12 30 BII 51 B,C oneparuBHbie
15 x=IIC 4C 31 00 00 o &g

[Mporpamma V.6.2.2/52 moxer GbiTh COKpalleHa Ha 4 KOMaHJbl MpH
3ameHe KoMaHZ ¢ agpecamu 06—10 oxnoit komanmoi K {x}.

BpeMms BbIYHC/IEHHS OJHOTO 3HaueHHA N; — 3 — 12 c.

[Ipumep. v, = — 0,5816, n, = 1,1933, n; = — 0,6147, ...

v.6.3. PACNPEQENEHME NYACCOHA
I'eHepupyloTcsi nceBpocayuaiiHbie 1esible YHCAa Ny, pacnpeieseHHbe
no 3akoHy Ilyaccona
A
p(n)= — e—* n=0,12,..
AJNropuT™ reHepanyH COCTOHT B ONpeNeNeHHH Ny, PH KOTOPOM BBINOJ-
Hsietcsi cooTHowenue [31]
nj nj+41
IM&>=e*>T1I &,
k=1 k=1
rae Ex TeHepupylorcs no nporpamme V.6.1.2.

B peructpax 5, JI xpaHsTcS NPOMeXKYTOUHBIE pe3yJsbTaThl, MO3TOMY
3TH PErHCTPHl HEJIb3si HCMOJb30BaTh A1 APYTHX Leneil.
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IIporpamma V.6.3/54,52

Anpec Komanpa Kon Anpec Komanjaa Koxa
HHcTpykuus
00 /—/ oL 16 KIl-xA TIT 0 x—>I1 IO
01 F ex 16 17 F. 25 0,011 x—=>II 5
02 x->IIC 4C 18 I-x 1 er AB/O C/T1 C/11 C/IT...
03 1 01 19 — 11
04 x->I14 44 20 x—I1 1O 4T PesyasTrar
05 4 10 21 X 12
06 KIl-x4 T4 2 — 11 n;, n,, Ng,...
07 KII-»x5 rs 23  Fx>=0 59
08 II-»xC 6C 24 06 06 Perncrpst
09 F Bx 0 25 II->x 4 64
10 TII-»x I 6r 26 2 02 4 n;+2
11 T->x5 65 27 — 11 5 oneparuBHBI
12 : 13 28 C/II 50 Ce M
13 Fn 20 29  BII 51 o g
14 -+ 10 30 03 03
15 x-=I1 10 4T
Mporpamma V.6.3/52
Anpec Komanpaa Kon Anpec Komanpa l Kon
00 /—/ oL 14 F=n 20 Hucrpyxuus
01 Fex 16 15 4+ 10 0 x—IT 1
02 x->I1C 4C 16  K{x) 35 0,011 x—-II 5
03 Cx or 17 x->I1 1 4T A B/O Cc/1 C/11 C/II...
04 x-IT4 44 18 X 12
05 1 01 19 — 11 Peayabrar
06 —I—n 10 20 F;c>0 89 ny, n,, ng, ...
07 KIl-»x 4 r4 21 0 7
08 KI->x5 T5 22 Tl>x4 64 Peructp
09 II»xC 6C 23 1 01 4 ng+-2
10 F Bx 0 24 — 11 5 onepaTHBHHI
11 IM-x I e6r 25 C/IT 50 Ce—>
12 IlI-x 5 65 26  BII 51 I Ek
13 : 13 27 03 03

Bpems resHepauuu ogHoro 3Hauenus n; — T = [(4—6)-n; + 10] c.
llpumep. . =n. n,=1,n,=6,n;=9,n, =2, ...

V.6.4. PACNPEQENEHUE PIJIER

Jns redepanuy nceBROCHYYaRHBIX 4YHCEN, pacnpejeneHHbIX MO 3aKo-
Hy Panes

xl

p(x)=xe
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ucnoab3yercsi anroputm [31]
ni=) —2Ing,
rae &y renepupyiotcs no nporpamme V.6.1.1.
Perucrp 1 ucrnonb3yercst A1sl XpaHeHHs £y H He MOXKET GBITb HCIOJb-
30BaH IS JPYTHX Lened.

[Mporpamma V.6.4/21

Anpec Komanpa Kox Anpec Komanpa Kon
00 F8 82 22  BIl 66 HHcrpykuus
01 1 14 23 7 74
02 1 14 24 <« 16 0,5P8
03 X 26 25 + 96 B/O C/IT1 B/O C/I1
B/O C/II ...
04 4 06 30 — 86
05 Pan 23 31 4 06
10 + 96 32 F8 82 PesyabTar
11 P8 81 33 + 96
12 1 14 34 P8 81 M Mer M3,
13 , 46 35 F x2 55
14 8 84 40 Pln 13
15 F 1/x 45 41 /—/ 56 Peructp
20 — 86 42 Fy~— 65
21 1 14 43 C/II 78 8 &
IMporpamMma V.6.4/54,52
Anpec Komanpaa Kon Anpec | Komanpga Kopn Hucrpyxuus
00 TI-»x [ 6r 09 II-x IO o6r 0,5 x=>IT I
01 1 01 10 — 11 B/O C/IT B/O C/I1
B/O C/11...
02 1 01 11 x—=IT 1 4T
03 X 12 12 F x? 22 Pesyabrar
04 Fn 20 13 FlIn 18
05 + 10 14 /—/ oL M1s M2s Mao oo
06 x—=IT [I 4T 15 Fy~— 21 Peructp
07 KI-xO TIT 16 C/n 50 o E;
08 > 14

Ilporpamma V.6.4/52 Moxer ObITb COKpauieHa Ha 4 KoMaHipl NpH
3ameHe KoMaHj ¢ afpecamH 06—10 oxHoit komangoit K {x}.

BpeMsi resepauuu OgHOro 3HayeHus n; — 5 — 6 c.

Ilpumep. v, = 0,9421, n, = 1,7966, ...
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V.7. CTATUCTHUYECKMMA AHANU3

B 3TOM pasjene paccMaTpHBaeTcsl KOPPEISIHOHHBIA H perpecCHOHHBIH
aHaJN3, NHCIEPCHOHHBIN aHAMH3, NHCKPUMHHAUMOHHHLIH aHAlIH3 M MeTOX
KOHKOPHAIHH (COT1acOBaHHOCTH MHEHHi 3KCHepToB).

V.7.1. KOPPENALMOHHbIA U PETPECCMOHHLIA AHANU3

V.7.1.1. KO3®D®UUUEHT KOPPENALIUU
U YPABHEHWE PEFPECCUU

BoluucasieTcsi Ko3(pHIHEHT KOPPENSHH MOCTeN0BaTe/bHOCTH Map
ClTyyaiiHbIX BEIHYUH Xy, ¥y (i = 1, 2, ..., n):

Ir—=

xizyi
Vo [St (2] ][ 2=+ (20)]

ruae

o =2 x — ()
i
or =X yi—M%
i
a Takxke Kodhduimentsl a U b ypasuenus perpeccur Y Ha X:
y=a-bx;

Z XY — Exizvl,

i

CIeE)

H(3 e

(npu pacuere mo mporpamme V.7.1.1/21 o} He BHIuHCHsIETCS).
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[MporpamMma V.7.1.1/21

Aznpec Komanpa Kon Anpec | Komanpga Kop Anpec KomaHnna Kog
00 B/O 48 42 4 96 84 F 4 42
oL P6 61 43 P /—/ 53 85 : 36
02 C/I 78 44 4 06 % 4 06
03 P2 21 45 B/O 48 91 P /—/ 53
04 X 26 50 P /—/ 53 92 -+ 96
05 P3 31 51 P5 51 93 4 06
10 P /—/ 53 52 F x? 55 94 F 6 62
11 T 68 53 TI1 68 95 : 36
12 F: 35 54 8 84
13 F2 22 56 - 16 Peructpht
14 <« 16 60 P6 61
15 IIII 68 61 P /—/ 53 2 yi; a
20 F: 35 62 P7 71 3 Xi y¥i; b
21 F3 32 63 F x2 55 4 —1i; —n
22 4 96 64 TII1 68 5 3x
23 P /—/ 53 65 8 84 6 r
24 1 14 70 F6 62 7 3y
25 — 86 71 P38 81 8 n.o?

30 P4 41 72 X 26 SI  Zx

31 P /—/ 53 73 Fvy™ 65 S2  Xx

32 F4 42 74 P6 61 S3 2y

33 B/O 48 75 F5 52 S4 Zy2
34+ 96 80 4 06 S5 Ixy

3% P /—/ 53 81 F7 72 S6 —i; —n
40 <« 16 82 X 26

41 F x2 55 83 4 06

Bpems 3aHeceHHsT U 0OpabOTKH OHOM Mapbi UHcesN — 5 ¢, BpeMsi Jaf1b-
HeHIINX BBIYHCJAEHHH B aBTOMaTHyeckoM pexume — 10 c.

Hucrpykuns V.7.1.1/21

CopepxaHue P{f:fcl:,a: b BhlmosIHUTD KOMaHAb! Pesyabrar
1. OuucTHTb CcTeK mectb pa3 Cx P
/—/

2. TlepefiTH K Hayaay mporpaMMul B/O C/T1 0
3. 3aHecTH OuepeAHYIO Iapy 4uces X;,  Xi 4 Xg

Vi Vi c/n —1
4. Ecan jaHHBle McuepmaHH, JaJee,

HHaye — K 1. 3
5. Buuncautb kKoadduuueHT Koppessi-

UHH T BIT P 5 C/I1 r—B per. X: 6
6. BnluucanTe Koad¢uuuedt b ypasue-

HHfl perpeccHu F8:P3 b—s per. X, 3
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Ipodoasenue

ConepxaHue Hagpars BuinoauuTh PeaysibTar
YHCJI0 KOMaH il

7. BHUHCAHTS napaMeTp a YpaBHEHHs

perpeccuu + F8X 4+ F7
— 4 F4:P2 a—s per. X, 2

8. BHCIHTB X F54F4:/—/ x

9. BuiuHCAHTb Y F7¢F4:/—/ y

10 Buuncauts o2 F8 ¢ Fd:/—/ ¢l

IMporpamma V.7.1.1/54,562

Axpec Komanpa Kona Anpec | Komanga Koxa Aapec | Komanjpa Koxa

00 Cx or 29 x—~I14 44 58 F x2 22
0l x-IT1 41 30 KIl-x 6 TI6 59 — 11
02 x—I13 43 31 Il»x 7 67 60 x—>I1 5 45
03 x—I14 44 32 Il-»x 2 62 61 X 12
04 x->I15 45 33 + 10 62 Fv™ 21
05 x—IT6 46 34 BII 51 63 : 13
06 x—>IT2 42 35 06 06 64 x—IT 0 40
07 TIl->x 6 66 36 5 05 65 M>x 3 63
08 C/I 50 37 x->I10 40 66 M—-x 8 68
09 x—~I138 48 38 II-»x0 60 67 [MT>x 4 64
10 «— 14 39 x—I19 49 68 : 13
1t x=>I17 47 40 KIl-»x9 TI9 69 x—IT 8 48
12 X 12 41 Tl>x 6 66 70 M—x 2 62
13 IM-x1 61 42 13 71 X 12
14 4 10 43 Kx->IT9 L9 72 — 11
15 x—>II1 41 4 FLO sr 73 x—I1 7 47
16 Tl->x 8 68 45 38 38 74 c/n 50
17 Il->x 3 63 46 Il»x 2 62
18 + 10 47 II-»x 3 63 Peructpnt
19 x->I13 43 48 X 12 0 CYETUHK; T
20 [I->x 8 68 49 — 11 1 Zxy _
21 F x? 22 50 x—I18 48 2 Zx; x
22 II-x 5 65 51 II-x 4 64 3 Iy, y
23+ 10 52 Il-»x 2 62 4 2x2; o}
24 x—I15 45 53 F x? 22 5 Iy% of
25 Il-»x7 67 54 — 11 6 i;n
26 F x? 22 55 x—II 4 44 7 Xq; a
27 Il-x 4 64 56 Il-»x 5 65 8 yi; b
28 + 10 57 M—-x 3 63 9 CYETUHK

Bpems 3anecenusi H 06pa6otTki ogHo#t mapbt yucen —8 — 10 ¢, Bpe-
M5l BbIYHC/JIEHHs mapameTpor — 18 — 25 c.
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Hucrpyruus V.7.1.1/54,52

. Ha6pathb BHNOJMIHHTBL
Copnep xanue YHCJI0 KOMaHIb Pesyabrar
1. OuHCTHTB cyMMaTOpHl B/O C/I 0
2. 3aHecTH OYEpeAHYIO Mapy uHced
Xi, ¥i Xy Bt Xy
Y1 c/m i
3. Ecau HcxoaHbe faHHBe —Hcyepna-
HBl, faJjiee, HET — K M. 2
4. BBIYHCJHTbL HCKOMBlE MapaMeTphl BN 36 C/I1  a—s per. X,7
b—s per. 8
r—s per. 0
X—B per. 2
y—s per. 3
62— per. 4
o2—sB per. 5

y

ITpumep. BbluHCAHTL MapaMeTpbl pacnpefesieHHsl No BbIGOPKe (Xy; Yy)
I;1 2,2 4:3.
Oreer: a = 0,5, b = 0,643 (ypaBHenue perpeccuu Y Ha X: y=0,54

+0,643 x), r= 0,982, x = 2,333, y = 2, o = 1,556, o} = 0,667.

V.7.1.2. UHTEPBAJIbHAA OUEHKA
KOO DOULIMEHTA KOPPENALIMK

BobluHcasiioTcss 3HaueHHsi TPaHUIl AOBEPHTENBHOTO HHTEpBaia p, H
P2, B KOTOPOM C 3aJIaHHOH BEPOSITHOCTbIO P HaXoUTCs MCTHHHBIN KO3(DOH-
IIHEHT KOPPEJslHH FeHEePaTbHOH COBOKYMHOCTH p.

Jns onpepesneHusi p, U P, MUCHONb3YIOTCSA BHIUHCJEHHOE 3HaueHHE KO-
3(dHIHEHTa KOPPeNsiUMH r W COOTHOLUEHHSI, TMOJyYeHHble Ha OCHOBE 2-
npeoGpasosanusi duinepa |20]

proaethz =20 Caa -1

exp (2z,5)+-1

1 14t P

rae 2= In l-l-r + ;( )
— —

r — BLIGOPOYHHIH KO3GdHIHEHT Koppeasilu4; N — o6beM BHGOpKH, a P (P)—o6pa1-
HBIH HHTErpaj BEpPOsiTHOCTH, OIpejeJsieMbiit

/2@ v
H3 cooTHollenHs P = ]’ RS e 2 dt.
0

Ins pacuera$ (P) Hcnonb3yeTcsi COOTHOLLEHHE
P (P) = [—In(1—P)]%¢,

OTHOCHTeNIbHasi morpeuHocTh Kotoporo mpu 0,81 <P < 0,999 ue upe-
Bbiaetr 3,5 %.
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[Mporpamma V.7.1.2/21

Appec | Komanaa Kon Anpec | Komanaa Kopn Anpec | Komanna Kog
00 P4 41 4 0 04 72 l-f 06
01 F2 22 3B, 46 73 4 42
02 C/In 78 40 6 64 74 : 36
03 P2 21 4] <« 16 75 4 06
04 <« 16 42 xY 38 80 B/O 48
05 1 14 43 l-j 06
10 — 86. 44 2 22 HHeTpyKuus
11 2 24 45 36
12 4+ 96 50 P ex 33 B/OPC/IIr 4 nC/II
13 36 51 F x? 55
14 P3 31 5 P5 51 Peayabrar
15 F2 22 53 I 68
20 3 34 54 P BII 63 ps—B per. X
21 — 86 5 P2 21 p;—B per. Y, 2
2 Fvyv™ 65 60 F5 52
23 P2 21 61 F 1/x 45 Peructpn
24 F 4 42 62 l-I 06
25 1 14 63 3 32 2 P1
30 <« 16 64 — 86 3 (r—1)/(r+1
31 — 86 65 P4 41 4—6 omepaTHBHbIE
32 Pln 13 70 F3 32
3 /—/ 56 7 4+ 96

Bpems Beoma P — 1

IMporpamma V.7.1.2/54,52

c , BpeMsl BBIYHCIIEHHSA Py, P — 14 c.

Anpec | Komanga Kon Anpec | Komanna Kon Anpec | Komanpna Kogn
00 <— 14 19 3 03 38 F Bx 0
01 1 01 20 — 11 39 — 11
02 /—/ OL 21 Fy™ 21 40 : 13
03 TIII1 53 2 13 41 B/O 52
04 34 34 23 F eX 16
05 x—II1 41 24 F x2 22 HHcTpyKuus
06 Cx or 25 B ﬁ OE
07 F eX 16 26 11 53 B/Or Bt nC/IT P C/N1
08 C/n 50 27 33 33
09 — 11 28 <« 14 Pesysbrar
10 FIn 18 29 F 1/x 23
11 /—/ OL 30 IIII 53 pp—B per. X
12 FIn 18 31 33 33 ps—B per. Y
13 0 00 32 C/II 50
14 . 0— 33 Il-»x1 61 Peruncrp
15 6 06 4+ 10
16 X 12 35 BE OE I (—=1)/(r+1)
17 F e* 16 36 F Bx 0
18 <«—— 14 37 — 11

Bpemsi BBosa r, n — 7 ¢, BpeMsi BLIYHMCJIEHHS p,, P, — 20 C.
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Ilpumep. BbluHCAHTL TpaHHLBl JOBEPHTEJILHOTO HHTEPBAAa P MpPH
r=04,n=20,P=09.
Orser: p, = 0,0236, p, = 0,6771.

V.7.1.3. PAHFOBAS KOPPENAUMA MO CMUPMEHY

Ecau y n cryyailHeIX 3JIeMEHTOB, KaXblH H3 KOTOPHIX 06J1a/aeT napoi
PaHXKUPYEMbIX NMPH3HAKOB, 3TH NPH3HAKH PacloNOKHTh B NOPsjKe yOuIBa-
HHSl TaK, YTO i- 3JIeMEHT 3aHHMaeT X j-€ MeCTo 110 NepPBOMY NPH3HAKY H Vi-€
MecTo mo Bropomy TpH3HakKy (1 < ¥y < n; 1 <y; < n), To panrosas Kop-
pensis MeXAy 3THMH MPH3HAKaMH oueHHBaercsi no dopmyde |141:

6
n(n?—1)

2 (x;i—yi)

i=1

R=1—

[Ipu He3aBHCHMOCTH NPH3HAaKOB R pacnpenesieHo acMMNTOTHYECKH (NMPH
n — oo) HopMaJdbHO ¢ neHTpoM B 0 u gucnepcueir 1/(n— 1). Tlpu stom

1 o o
—R ABNAECTCA COCTOATE/NIbHOH OLUEHKOH KOPPEJSALUHH MEXKAY X3 H

p = 2sin 5

Yi

Ilo npuBelleHHOHl NporpaMMe BHIYHCJISAIOTCS BEJHYMHA PAHTOBOH KOp-
pensiudu R v npu6aMKeHHO ypOBEHb 3HAYMMOCTH P He3aBHCHMOCTH NPH3HaA-
koB. [nsi pacueta P Hcnonb3yercs npHOIHKEHHOE NIPECTaBIeHHEe HHTeTpa-

. —2
na BeposiTHocTell @ (X) ~ l// | —ew™ .

IMpu n << 10 a5 BBHIYHCIEHHS TOYHOTO 3HaueHHs P cienyer moan3o-
BaThCsl TaGnuuaMH, Hanpumep 120].

Mporpamma V.7.1.3/21

Aapec ' Komauna ' Kon I Anpec l Komaunpa , Kon l Anpec l Komanna ' Kon
00 — 86 31 X 26 62 4 06
o1 0 04 32 16 63 F 6 62
02 P35 51 3 — 86 64 X 26
03 P6 61 34 6 64 65 — 86
04 — 86 35 <« 16 70 P eXx 33
05 F x2 55 40 36 71 1 14
10 4 06 41 4 06 72 -~ 16
11 F5 52 42 F5 52 73 — 86
12 4+ 96 43 X 26 74 Fy~ 65
13 P5 51 4 /—/ 56 75 — 86
14 F6 62 45 1 14 80 P 6 61
15 1 14 5 -+ 96 81} 06
20 - 96 51 PS5 51 82 F5 52
21 P6 61 52 F x2 55 83 c/m 78
22 C/n 78 53 2 24
23 BIlI 58 54 % 26 Peructpu
24 F % 05 55 ¢ 06
2%} 06 60 Pn 23 5 R
30 F x® 55 61 36 6 P
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INMporpamma V.7.1.3/54,52

Anpec | Komanpa Kon Anpec | Komanpa Kon Anpec | Komanpa Kopn
00 — 11 16 X 12 32 II-»x 6 66
01 o0 00 17 Tl->x 6 66 3 — 11
02 x—I16 46 18 13 34 X 12
03 <«— 14 19 Tl»x 6 66 35 F eX 16
04 F Bx 0 20 F x2 22 36 — 11
05 1 01 21 1 01 37 Fy~ 21
06 F. 25 2 — 11 38 — 11
07 — 11 23 13 39 x—I1 6 46
08 F x2 22 24 — 11 40 II»x5 65
09 -+ 10 25 x—I15 45 41 c/m 50
10 KIMI-x6 T6 26 F x2 22
11 F. 25 27 2 02 Peructpn
12 C/m 50 28 X 12
13 BII 51 29 Fn 20 5 R
14 07 07 30 13 6 P
15 6 06 31 1 01
Ilna obenx nporpamM HCHoJab3yercst eHHash HHCTPYKIUHSI.

Hucrpykuns V.7.1.3/21,54,52
Ha6Gparb BBINOJHHTD
CopepiXaHnue YHCJI0 KOMaHAbl Pe3lebT3‘l‘
1. TlepeitTu K Hauasy nporpaMMmui B/O
2. BBecTu ouepesHylo mapy 3HaueHHi
MECT Xi, Vi Xy B4
yi c/m
3. Ecau naHHHC HcyepnaHe, JaJee,
HHaye — K .. 2
4. Boiuncauts R, P:
a) mo nporpamme V.7.1.3/21 BIT x C/M {R—B per. X,5
6) no mporpamme V7.1.3/54,52 BIT 15 C/IT  |P—B8 per. Y,6
Bpewms BBofia ofiHO# napsl 3HaueHHH Xy, Yy — T = 3 ¢, BpeMs BblYHC-

genus R, P — T=9c.
Ilpumep. TlycTb 3HaueHHs1 MECT X, Y; NATH OOBEKTOB 3ajaHbl B BHIE
TaGIH B
x;3=12345
yi=21354
Boluncaute R, P ¥ npoBepuTh runore3y o He3aBHCHMOCTH NPH3HAKOB
X, Y NpH J0OBepHTeJbHOM ypoBHe 3HauuMocTH 0,1.
Pemenne. BeectTH nonapHo 3HaueHHs1 MECT Xy, Y { COIVIACHO HHCTPYKIUMH
H BpinosHUTh KoMaHawl BITX C/I1 mns nporpammm V.7.1.3/21 wau
BIT 15 C/I1 pns nporpammut V.7.1.3/54, 52.
Otser: R = 0,8, P = 0,1033.
Tak kak P > 0,1, To ciieiyer npHHATb THIOTE3y O HE3aBHCHMOCTH NpH-
3HAaKOB X H Y.
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Vv.7.2. AUCNEPCHOHHLIA AHANK3

JlicriepCHOHHBIH aHANH3 MpeJHa3HaYeH /s NPOBEPKH HECMEUleHHOCTH
pasHbIX KJ1accoB BEIGOPOK, HMEIOUIHX HOPMa/bHOE pacnpeieJieHHe ¢ OfHHa-
KOBbIMH pucnepcusiMu [14].

PaccmoTpuM clyyaii OJHHAKOBOIO KOJHYECTBA N 3JIEMEHTOB KaXJIOTO
KJacca:

/ R no ()
X1y X2yeeey Xny X1, X3yeeey Xnieeos X, XEP) L, X

INpoBepsiercs rumoTe3a paBeHCTBa CPEHHX 3HAYEHHH

=3,

St - (N—nQ
ST THQ

rje r — KOJIHYeCTBO KJIaCCOB; N =nr — noJiHoe KOJIHYeCTBO 3JIEMEHTOB,

r n r n
Q= 2 2 (xﬁ”—M)"’; Q= 2 2 (xgi)__‘)‘((i))z;
i=1j=1 i i=1

= 1=l]=

X'=x"=..

JIag 3TOro BHIYHCJASIETCA CTAaTHCTHKA F =

r -
M=_ 2 x® — cpennee 3nauenne no Bcem KJaaccaM.
Ti=1

Hcrunnbie sHavenns x (i = 1 — r) pasauunnl, ecan F cymiectseH-
HO TpeBbllIaeT eIHHHLY.
1
Ilpu Gonbwnx 3HaueHHssx N — r, r > 30 craTHCTHKa 3 In F pacmpeze-
JIeHa aCHMIITOTHYECKH HOPMaJIbHO CO CPEeAHHM 3HaueHHEM

._N:}i__ﬁ_ H ,lmcnepcueﬁ .__.lj__l__
2(N—r1) (1—1) ’ 2(N—r1) (r1—1) °

Ilo nporpamme BhuMcasiercs 3HaueHHe F U mpHGnMKeHHOe 3HaueHue
YPOBHSI 3HauHMMOCTH P.

Ilpu Manpix 3HaueHHsiX N — r, T AJIS TOYHOTO BHIYHCJEHHS P MOXHO
no/sib30BaThesl Tabaunamu [14].

INporpamMma V.7.2/54,52

Axpec | KomaHpga Koa Anpec | Komanpa Kox Anpec | Komanga Koa
00 x-I10 40 10 Il-x 8 68 20 x-»I13 43
o1 0 00 1t Cc/m 50 21 MNo>x 7 67
02 x-I12 42 12 x-»I18 48 22 JI-x 8 68
03 x—I13 43 13 II-x 2 62 23 4 10
04 x-I14 44 14 4 10 24 x-I17 47
05 x-I16 46 15 x-I12 42 25 F LI 5L
06 II-x0 60 16 TIl-»x 3 63 26 10 10
07 x—-I11 41 17 II-x 8 68 27 F x2 22
08 0 00 18 F x3 22 28 I-»x 6 66
09 x—»I17 47 19 -+ 10 29 4 10
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I podoaxcenue

Anpec | Komanna Kon Anpec | Komanna Kon, Anpec | Komanga Kox
30 x->I16 46 54 13 78 M-»x 0 60
31 Il-»x 4 64 55 x—>I16 46 79 X 12
32 x-»I15 45 56 F In 18 80 1 0l
33 KIl-x4 T4 57 Il-»x 0 60 81 B¢ OE
34 Bl 51 58 2 02 82 F. 25
35 06 06 59 — 11 83 — 11
36 Il-»x 2 62 60 TIl-»x 4 64 84 : 13
37 F x2 22 61 X 12 85 /—/ oL
38 Il»x 4 64 62 1 01 86 F eX 16
39 TIl»x 6 66 63 4+ 10 87 — 11
40 X 12 64 Il-x 3 63 88 F v~ 21
41 — 11 65 Il->x 4 64 89 — 11
42 TJl-x 6 66 66 X 12 90 M—-x 6 66
43 Tl-»x 3 63 67 Il»x5 65 91 c/n 50
4 Tl»x 0 60 68 X 12
46 X 12 69 B¢ OE Peructpn
46 — 11 70 F. 25
47 13 71 13 0 n
48 Il-»x 0 60 72 + 10 1—3;8 oneparnBHbIE
49 1 01 73 F x2 22 4 r
50 — 11 74 X 12 5 r—I1
51 x—I13 43 75 Fn 20 6 F
52 X 12 76 13 7 P
53 Il-»x 5 65 77 Tl->x 4 64
Wnctpykuus V.7.2/54,562
CopepxaHue “.ﬁfc'j,ag ® B:o':f;:;‘lgb Pesyabrar
}. BeecTH AJMHY cepHii n n B/O C/m1
2. BBecTH mooYepeaHO 3JeMEHTH Iep-
BOTO, BTOPOro H T. A. KJacCOB (x(ll), xj(i) c/mn X}')
x(21), xgl), . xf.'))
3. Ecau paHHHe HCYepnaHH, laJee,
HHaye — K 1. 2
4. Buuncants F u P BIT 36 C/I1 F—s per. X,6
P—s per. Y,7

BpeMﬂ BBOJAa OJHOI'O 3HAYE€HHA X(;)

25 c.

ITpumep. BoiuncauTh 3Hadenre F H npoBepHTb ¢ 5 % 0BEpHTEIBHBIM
YPOBHeM rHnore3y o6 ONHHAKOBBIX CPEIHHX 3HAUEHHAX JJIsl TPeX KJaccoB
JaHHBIX (r = 3) ApH n = 5, 3ajlaHHBEIX B BHJE TaGMHLbI

x'=1 2 3 4 5
x"=2 1 3 5 3
x"=7 4 5 6 8

262

— 5 ¢, BpeMsi BhluHcaeHHss F, P —



Pewenne. 3anectn n = 5. BBecTH mNoC/nel0BaTeNbHO 3HaueHHs X'j’

{i=1-3; j=1—>5) corlacHO HHCTPYKUHH. BbINOJHHTb KOMaHIbI
BIT 36 C/I1

Orer: F = 6,694, P = 2,7 % < 5 %. ([Ipn Hcnonb3oBaHuw
Tabnduy [14] ¢ m =nr — r = 12 ¥ m’ ' =r— 1 =2 nonyyaem
P << 1%.) 'unore3y 06 OXHHAKOBHIX CPeJHHX 3HAYEHHSX IIEMEHTOB MeX-
Ay KJaccaMu cJieJlyeT OTBEpPrHYTb.

v.7.3. REHCKPUMHUHALUMOHHBIA AHANIN3

3ajiaHbl 1Be BHGOPKH (XA, YA4), (XA, YA). -+, (XA, YA) H (XB, Y8), (X8, YB)...,
(XB, YB) ONHMHAKOBOTo OObeMa N M3 JABYMEPHBHIX HOPMAJbHBIX TeHEpa/b-
HHIX coBoKymHocreil.  Anroput™ @uuepa (30) nosponsier  HalTH
npsMylo y -+ ax = Xg, PasfliessIolLyl0 3TH JBe COBOKYMHOCTH. Pacuer-
Hble (OPMYJIBI:

dy Sxx—dx S = = -
a____Y_XX—XXY’ I‘Ile dy=dA_dB; dx=xA—xB,
deyy—'dnyx
,_Saxg—Spxq = 1 - 1 - 1
Xo=—0—0—, Ya=—2yA yp= —3ZyB, xa= — ZxA,
SA+Sg n n n
;B= -—l- ZXB,
n

’

SA +sB 1 sxA)?
SXX=———-XX+ XX ’ S£x=_n_:|:2(xA)2—(x_)

2 n
A B A v A
S =SXY+SXY’ S£y= 1 ZxAyA_z_x_'z_y ,
xy 9 n—1 n
SA4sSB a1 Ey?)?
Syy:%’ Syy = n—1 Z(YA)"'—T ’

1

1 =xB.3zyB
Se =—— | =xByB_ZX =¥ |
*y n—I1 y n

;(A:;A—f—a%, SB= 1 Z(XB)z__(sz)z
)_( -— —_ XX n— n '

yy n1—1

Sl= A A 2 QA

— B B B
SB - V Sxx -+ 2any +32 Syy'
BeposiTHOCTb HeNmpaBHJILHOTO OTHECEHHS HOBOrO HaGJIOJeHHS] MOXKeT OhTh
BHIYHCJEHA 0 GopMyJie

" X4—X,
apa=ag=0 _1,3_1? ,
SA+Sg

.

rae ¢ — HHTerpaJj BepOATHOCTH.
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MMporpamma V.7.3/54

Appec | Komanpa Kox Anpec | Komanga Kon Axnpec | KomaHaa Kon
00 C/n 50 33 FLO 5 66 Mox IO 6I"
01 X 12 34 28 28 67 X 12
02 KIMAa —r 35 I-»x9 69 68 + 10
03 II-»x C 6C 36 II-x3 63 69 Kx—>IT B4t LE
04 x—-I10 40 37 — 11 70 -~ 14
05 C/I 50 38 TIl-x B 6L 71 KlI-x 0 T0
06 TIII1 53 39 TIl->x5 65 72 M—x O 6r
07 09 09 40 — 11 73 F x2 22
08 <«— 14 4] 13 74 X 12
09 B} OE 42 x> A 4r 75+ 10
10 KT a —I 43 Il-»x A 6— 76 [M—-x I 6r
11 B# OE 44 Jl->x 4 64 77 2 02
12 F x2 22 45 + 10 78 X 12
13 KIl-x0 TI0 46 X 12 79 KIl-x0 TO0
14 + 10 47 M—»x 7 67 80 X 12
15 Kx—>IIB4 LE 48 TII-x 1 61 81 -+ 10
16 F . 25 49 4 10 82 Kx—=I1B¢t LE
17 B/O 52 50 x—I16 46 83 F LO 5
18 KIl-»x 0 ro 51 — 11 84 62 62
19 B# OE 52 TIl-x 8 68 85 [M—>x 7 67
20 F x2 22 53 Il-»x 2 62 86 : 13
21 I-»x C 6C 54 -+ 10 87 Fv™ 21
22 13 55 Il-»x 6 66 88 x—I1 8 48
23 KIMN->x0 T0 56 Il-x [ 6r 89 MN>x 9 69
24 — 11 57 X 12 90 X 12
25 Kx—»MB4 LE 58 — 11 91 10
26 F. 25 59 13 92 M>x 8 68
27 B/O 52 60 x—IT [ 4T 93 1 01
28 K IMIT O —r 61 C/II 50 94 + 10
29 K 4 -T 62 KIl-x0 TI0 95 : 13
30 x 12 63 KIl-x 0 IO 96 II—-x C 6C
31 I 53 64 <«—— 14 97 : 13
32 21 21 65 KIl—-x 0 ro

Peructpni: 0 — C oneparusHsie, [l a.
[Mporpamma V.7.3/52

Azxpec | Komanpa Kon Apnpec | Komanpga Kop Aapec | Komanaa Kon
00 C/n 50 10 KImAa -T 20 F. 25
01 X 12 11 B¢ OE 21 Kx-—»ITE LE
02 KImno -r 12 F x3 22 22 B/O 52
03 II-xC 6C 13 KII-x0 TI0 23 KIl-x0 TI0
04 x-I10 40 14 TII 53 24 B4 OE
05 C/I 50 15 30 30 25 F x2 22
06 IIIT 53 16 B/O 52 26 [I-xC 6C
07 09 09 17 10 27 : 13
08 «—— 14 18 Il-»x 0 60 28 Kl->x 0 IO
09 B¢ 0E 19 x—ITE 4E 29 /—/ OL
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ITpodoaxcenue

Anpec Komanpaa l Koxa Anpec Kowmanpna Kon Anpec Komanpga Koa
30 TIm 53 55 4 10 80 F x2 22
3t 17 17 56 x—I16 46 81 X 12
32 F. 25 57 — 11 82 4 10
33 B/O 52 58 TIl»x 8 68 83 Il-x I 6
34 KIIN O -T 59 [l»x 2 62 84 2 02
35 KIII O -T 60 4 10 8 X 12
36 X 12 61 Il-x6 66 86 KIl-x 0 I0
37 Imn 53 62 Il-x [ 6r 87 X 12
38 26 26 63 X 12 88 TIII 53
39 FLO sI' 64 — 11 89 17 17
40 34 34 65 13 9 FLO 5r
41 TIl-»x 9 69 66 x—IT I 4r 91 68 68
42 Tl»x 3 63 67 C/1 50 92 MM-»x7 67
43 — 11 68 KIl-x0 T0 93 : 13
4 TJl-x B 6L 6 KIl-x0 TI0 94 F v~ 21
45 [Il»x 5 65 70 <« 14 95 x—>[18 48
46 — 11 71 KIl-x 0 T0 9% II-x9 69
47 13 72 Tl-»x [{ 6r 97 X 12
48 x—I1 [ 4r 73 X 12 98 4+ 10
49 [l-»x A 6— 4 + 10 9 Il-x8 68
5 TIl-»x 4 64 75 I 53 100 1 01
51 10 76 18 18 101 +- 10
52 X 12 77 +—— 14 102 13
53 Tl—»x 7 67 78 KIl-x0 TI0 103 T—-xC 6C
54 Tl»x | 61 79 I»x I 6r 104 13

Perucrpe: 0 — C, E onepaTtubnble, [ a.
Jla1s1 o6eHX MporpamMM HCIONb3yeTcsl efHHas MHCTPYKUHA.
Uncrpykuus V.7.3/54,52
ConepxaHue Hﬁgﬁ?b BbINONIHHTD KOMaHAbl Pesyabrat
I. OYHCTHTb perHcTpu Cx x—IT 1 x—>I1 2
x—I1 3 x—>I1 4 x—T1 5
x—>I1 6 x—>I1 7 x—>I[1 8
x—I19 x—>I1 A x->IIB
2. TloaroToBHTh NporpaMMmy K
BBOJY NepBo# BHIGOPKH 13 x—I1
6 x—I1 C
BIT 03 C/T1 6
3. BBectn ouepeanyio napy A
3HaueHHH nepBoii BHIGOPKH X; B}
yi c/m 6
4. Ecau BBOA nepBofi BHGOp-
KH OKOHYeH, Jnajlee, HeT —
K 3
5. TloaroToBHTH NMporpaMMy K
BBOAY BTOPOH BHGODKH 12 x—I1 C
BIT 03 C/I1 12
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I podorncenue

Conepixanue l-!‘auﬁce'a(;r b BuInonHNTb KOMaHAB PesyabTar
6. BBectH ouepeaHyio mnapy
3HaueHHHA BTOPOH BHIGOPKH x? B4
P c/m 12
7. Ecn BBOA BTOpPO#l BHGOPKH
OKOHYeH, JlaJiee, HeT—K 1. 6
8. BBecTH Ko.MuecTBO TOuYeK
B BHOOpKe n x—I1 C
9. BuiuHcauTb a:
a) A OporpaMmu
V.7.3/54 18 x—I1 11 BIT 28 C/1I1 a—p per
6) nas TporpaMMH ; per.
V.7.3/52 . 23 x—IT I1 BIT 34 C/IT ’
10. Buuncauts xg 12 x—I1 0 C/I1 Xg —B per.
X
Bpemsi BBoga mapel uucen — 12 ¢, BbluHciaeHus a — 29 ¢, BBIYHCITE-
HHA Xg — 20 c.
I pumep.
xA yA xB yB OrBer
a=2
—5 71 —1 9
—2 1 2 3 Xg =2
-3 -2 5 2
-3 -7 —1

V.7.4. METO[1 KOHKOPAUMM

[Mycts m cneunanucraM TpeGyercsi pacnoJoxuth k hakTopoB Hecenye-
MOTO SIBJIEHHS B OPsIKE HX 3HAYHMOCTH, T. €. MPOPAHKHPOBATD HX, NMPH-
CBOMB KaXJOMY (haKTOPY COOTBETCTBYIOULHH MOPAAKOBbI HOMEp (paur)
ay(i = 1,2, ..., k;j =1,2, ..., m; 1 < ayy <Kk), coorBercTByiouHi
3aHHMaeMOMY MecTy B paH)KHPOBaHHOM pAny.

IIpuHuMaTh 0GOCHOBaHHOe pelneHHe 00 OTHOCHTENBHOH 3HAYHMOCTH
¢$aKTOpPOB MOXKHO TOJIBKO B CJly4Yae COIIacOBAHHOCTH MHEHHH BceX crelua-
JIHCTOB.

JIn1s1 OLeHKH COTIacOBaHHOCTH MHEHH pe3yJbTaThl PaHXKHPOBAaHHSA 06-
pabarteiBatoTest ciefyomum o6pasoM [26]. [ToxcunTbiBaercsi pa3HOCTb MeX-
Jly CyMMO#H paHroB KaxJoro ¢akropa H CpefHeH CyMMOH paHroB

N g mktl)
= e

k
U BbIUHCAsEeTcs BeJdHuHHa S = X Af.
i=1
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KosdpHuueHT KOHKOpAALHH BbIYHCAsIETCS O GopmyJie

12-S
m2 (k3 —Kk)

Benuunna W siexut B npegenax 0 — 1, npuyem W = 0 o3Hauaer oT-
CYTCTBHE KaKOro-jmH6o coryiacus B MHEHHSX creuuanucrop, W = 1 —
nosiHoe corsacde. 11si mpoBepKH 3HauuMocTH W HCNOJb3yeTcs BeJIHYHHA
% = W-m (k — 1), umetouias y* pacnpegenenue ¢ (k — 1) creneHsio cBo-

0oJpI.

IIpuBoauTcs mporpamMMa BHUYKCAeHHS 3HaueHHH W H (j. Y poBeHb 3Ha-
YHMOCTH NpOBepsieTcsl Mo BhIYMCJIEHHOMY 3HaueHHIo ¥p ¢ (k — 1) creneHbio
cBOGO/Ib C HCMOMb30BaHHeM TabmH %2, Hanpumep [14, 20].

[Tporpamma V.7.4/21

Komanpaa

Anpec | Komanga Kon Anpec Kon Anpec | Komanga Kon
00 P3 31 34 16 72 — 86
01 Cx 76 35 F x2 55 73 P 4 41
02 P, 43 40 4 06 74 F2 22
03 <« 16 41 P, 43 75 : 36
04 P4 41 42 + 96 80 F 1/x 45
05 1 14 43 4} 06 81  «—— 16
10 — 86 4 P, 43 82 — 86
11 P /—/ 53 45 P x=0 59 83 3 34
12 P /—/ 53 50 l-I 06 84 X 26
13 P /—/ 53 51 3 32 85 4 06
14 0 04 52 F x2 55 90 F3 32
15 P, 43 53 36 91 X 26
20 F3 32 54 4 44 92 P 2 21
21 1 14 55 X 26 93 F 4 42
22 — 86 60 li 06 94 : 36
23 P /—/ 53 61 4 42 95 c/m 78
24 C/T1 78 62 36
25 + 96 63 P2 2] Perucrpu
30 4 06 64 F 4 42
31 P, 43 65 1 14 2 x?

32 Px=0 59 70 +- 96 3 m
33 F2 22 71 2 24 4 onepaTHBHHA
[Mporpamma V.7.4/54,52

ARpec KoMarga Kon Anpec Komanga Kox Anpec | KomaHga Kox
00 x—>I11 41 06 x—II12 42 12 F x? 22
0l <« 14 07 Cx or 13 + 10
02 x—[10 40 08 C/I 50 14 F L3 5—
03 =x—I13 43 09 10 15 05 05
04 O 00 10 F L2 58 16 4 04
05 Il-x1 61 11 08 08 17 X 12
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Ipodorxenue

Anpec | Komanaa Kox Anpec | Komanaga Kon Anpec Komanpa | Kox
18 TII—»x 0 60 27 — 11 36 13
19 13 28 3 03 37 C/m 50
20 IN->x0 60 29 X 12
21 1 (1) 30 x-»I12 42 Perucrpu
22 4+ 10 31 Tl-»x1 61
23 TIl-x 1 61 32 13 0 k
24 X 12 33 IM->x0 60 1 m
25 13 34 1 01 2 x2
26 F Bx 0 3% — 11 3 onepaTHBHHI
15 o6eHx nporpamm HCHoJb3yercst eAHHash HHCTPYKIHSA.
Hucrpykuus V.7.4/21,54,52
CoaepixKaHue 11163::;5 B;‘g;::;:,b PesyabTar
1. BBectH 3HaueHHs k ¥ m k B¢ k
m B/O C/I1
2. BBecTH 3HaueHHs ay MOCTPOYHO
(au, aiz, ..., akm) agj c/m
3. Ecim  paHHHE He HcuepmaHe — K
N. 2, HHaye — YHTATb PE3yJbTaT W—B per. X
X2—B per. 2

Bpems BBOAa onHoOro 3HauenHsi a;y — 1 — 3 ¢, BpeMs BHUHC/IEHHS
W, x*— 10—15 c.

ITpumep. Tpn cneunamucra (m =3) npopaHxkHpoBamn 4 ¢akTopa
(k =4), B pesysnbTaTe uyero nojydeHa cienyoulas TaGruIa 3HAUYEHHH a,y:

i
\ ! 2 3

oo N —
W B N -
—N W
W= N

Boiyncantb ko3pduuneHT KoHkopaauuu W U ypoBeHb 3HAYHMOCTH P
COIVIACOBAHHOCTH MHEHHH CIelHalHCTOB.

Pewenne. Beecth k = 4 m m =3. BBecrn snauenus a,; 43 npuBefieH-
HOH Tabauupl mo ctpokam (1 322414 2 3 3 1 4). B pesyabrare no-
ayyaem W = 0,111, ¢* = 1.

ITo ta6aunuam [14] naxogum P ~ 0,4.

268



Fmasa VI
CNEUMUANDBHLIE ®YHKLIUAU

VL1. CNELUMUAJIbHBIE ®YHKL UMM OBLLEErO HA3HAYEHMSA

VI1.t.1. MHTETPAJIbHBIE ®YHKUMHU
Vi1.A4. MHTETPANBHAA NMOKA3ATE/IbHAA dYHKLMA

Hnrerpanbhas nokasarenbHasi ¢ovHkuua Ei (X) ompenensercs kak
X et
Ei(x) = S =t
— 00

Jlnst pacuera nenonpayetcst npencrasienne Ei (x) B suge [13]

_ N xi

Ei(X)=C+ln'X|+2 -_—,
i=1 i-il

rge C = 0,5772157 — nocrosiunas Diiaepa.

VL1.1.1.1. Buuncnenue Ei (x) nmpu 3amanHom N = int (9 + 2 |x|)
IMporpamma VI.1.1.1.1/54,52
Anpec | Komanma Kon Anpec | Komanga Kop Anpec | Komanaa Koa
00 B¢ OE 1 4+ 10 \ 22 c/mn 50
01 F x2 22 12 F Bx 0
02 Fvy~ 21 13 X 12 HHcTpykuus
03 B¢ OE 14 X 12
04 x—I11 41 15 F L2 58 0,5772157 x—I1 3
05 9 09 16 09 09 x B/O C/IT
06 + 10 17 T-»x 1 61
07 + 10 18 FlIn 18 Peructpn
08 x—I12 42 19 4 10 I |x]
09 II-»x2 62 20 II-x 3 63 2 omnepaTHBHBIA
10 F 1/x 23 21 + 10 3 0,5772157

Bpemst Boiuucaenus — T = 5 (|x| + 4) c.
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OrHOCHTeNIbHAst MOTrPEIlHOCTh O MpH

npesbimaer 1,4.1074,

Mpunmep. x = 4. Ei (4) = 19,631695; TouHoe 3HayeHue

= 19,63087.

— 1,6 < x <10 (x 5= 0) He

Ei (4) =

VI.1.1.1.2, Bpiyucaenve Ei (X) ¢ ocraHoBOM NO MamHHHOMY HYJIO

IporpamMma VI.1.1.1.2/21

Anpec | Komanpaa Kon Anpec | Komanaa Kon Anpec | KoManaa Kona
00 P3 31 25 4 06 54 P2 21
0l F x? 55 30 F3 32 55 -~ 16
02 Fy 65 31 X 26 60 C/ri 78
03 P In 13 32 1-1 06
04 ]_1 06 33 6 62 HHcrpykuus
05 2 22 34 X 26
10 + 96 3 P6 61 0,5772157 P 2
11 P4 41 40 l-I 06 x B/O C/N
12 1 14 41 5 52
13 P6 61 42 36 Perucrpu
14 0 04 43 I-I 06
15 P5 51 44 4 42 2 0,5772157
20 F5 52 45 16 3 x
21 1 14 50 96 4 Ei
22 + 96 51 P4 41 5;6 omepaTHBHbIE
23 P5 51 52 — 86
24 F 1/x 45 53 P x=0 59

Bpems Bouncaennss — T =9 (|x| 4+ 4 ) c.

[Mporpamma VI.1.1.1.2/54,52

Appec | Komanna Kop Appec | Komanpa Kopa Anpec | Komanaa Kog
00 x—I11 41 14 TIl-x 1 61 28 F Bx 0
0l F x2 22 15 X 12 29 c/n 50
02 F vy~ 21 16 Tl»x 2 62
03 FlIn 18 17 1 01 HHcTpyRuus
04 Tl-»x 0 60 18 + 10
05 + 10 19 x-»I12 42 0,5772157 x—»>I1 0
06 1 01 20 13 x B/O C/IT
07 x—>I13 43 21, x—»I13 43
08 Cx or 22 Jl-»x 2 62 Peructpu
09 x—I12 42 23 13
10 <+ 10 24 4 10 0 0,5772157
11 F. 25 25 — 11 ) S ¢
12 F Bx 0 26 F x=0 S5E 2:;3 onepaTHBHHE
13 II-»x 3 63 27 12 12

Bpems Boiyncaenns — T = 10 (x| + 5) c.
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OTHOCHTeJbHAs MOTPELIHOCTh BBHIYHCAEHUS § cocTaBisier:
§<C1-10~* mpu —4<x<<0, §<C5-10~7 nmpu 0<C x << 20.

Mpumep. x = — 4. Ei (—4) = —0,00377907; TouHoe 3HaueHHe
Ei (—4) = — 0,00377935.

V1.1.1.2. UHTETPASNIbHBIA CHMHYC
Hurerpanbubiii cunyc Si(x) onmpemensiercss dopmysoit

Si(x)=j‘L:t dt.
0

Ilns pacuera npuGaHXKEeHHOrO 2HaueHus Si (X) HCnosb3yercs NpeacTas-
JeHne B Bupe psia [14]

N i
Si=xY (—x%)
i=1

(2i+1) (2i+1)!
VI.1.1.2.1. Beuucnenne Si (x)- mpu 3agamsom N = int (x + n)

IMporpamma VI.1.1.2.1/54,52

Anpec | KomaHnga Koxn Apnpec | Komanga Kon

00 B¢ OE 11 F Bx 0

0l Fnmn 20 12 — 11

02 - 10 13 F 1/x 23

03 x—»I12 42 14 10

04 0 00 15 F Bx 0 HHeTpykuus
05 X 12 16 X 12

06 Il-»x 2 62 17 X 12 x B/O C/IT
07 B¢ OE 18 F L2 58

08 -+ 10 19 05 05 Perucrp
09 13 20 C/In 50

10 1 01 2  cueTYHK

Bpemsi Bbluncnennss — T =4 (x + 5) c.

OTHocHTe/IbHAs MOrPELHOCTb BhluHCAeHHs § mpy 0 << X < 7 He npe-
Brimaet 4.10—4.

Mpumep. x = 2. Si (2) = 1,6054082; TouHoe 3Hauemne Si(2) =
= 1,6054130.
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VI1.1.1.2.2. Briuncrenue Si (X) ¢ 0CTAHOBOM MO MalTHHHOMY HYJIIO

Mporpamma VI.1.1.2.2/21

Aznpec | KomaHpa Kox Anpec | Komanpaa Kon Anpec | Komanpa Kox
00 PS5 51 30 X 26 60 > 16
0l 0 04 31 P, 43 61 =+ 96
02 P4 41 32 F3 32 62 P 4 41
03 1 14 33 2 24 63 — 86
04 P3 31 34 — 86 64 P x=0 59
05 BII 58 35 P3 31 65 F1 12
10 F3 32 40 4 06 70 “+ 96
11 F3 32 41 P /—/ 53 71 c/m 78
12 1 14 42 <« 16
13 — 86 43 36 Huetpykuus
14 /—/ 56 44 t 06
15 4 06 45 P, 43 x B/O C/I1
20 P /—/ 53 50 : 36
2] - 16 51 ¢ 06 Peructpsl
2 36 52 F5 52
23 ¢ 06 53 X 26 3  omepaTHBHbIH
24 F 5 52 54 } 06 4 §i (x)

25 F x3 55 55 F4 42 5 x
Bpemsi Bbiuncnenns — T = 8 (x + 4) c.
[porpamma VI.1.1.2.2/54,52

Anppec Komanaa Kox Anpec Komanaa Kon Appec Komanpna Koxa
00 x—>I11 41 14 13 28 06 06
0] Cx or 15 Il-»x 3 63 29 + 10
02 1 01 16 2 02 30 c/m 50
03 x—>I13 43 17 — I
04 BIl 51 18 x—I13 43
05 15 15 19 13 Hucrpykuusa
06 F Bx 0 20 x—I12 42
07 TJlox 2 62 21 [l->x 3 63 x B/O C/I1
08 H—x | 61 22 13
09 F x2 22 23 Tl—>x 1 61 Perucrpul
10 X 12 24 X 12
11 ] 01 25 + 10 1 x
12 MN->x3 63 26 — 11 2;3 onepaTHBHBIE
13 — 11 27 F x=0 5E

Bpems Bblyucaenns -— T=10 (x + 4) c.
OrHocuTesbHas norpenHocTb Bhiuncaenus 6 npu 0 << x < 10 He nipe-

sbiinaer 1-10-°

[Mpumep. x = 2. Si (2)

= 1,605413.
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V1.1.1.3. UHTETPAJIbHbIK KOCHUHYC

Hurerpanbhetit kocHnyce Ci(x) onpenensieTcsi Kak

oo

Ci (x)=——5 st 4t (x > 0).

X

Jlns pacueta npuGAHKeHHOTO 3HauenHs Ci (X) HCIIONb3yeTcs NpeicTas-
JieHHe B BHJe psina {14]
Ci(x)=C+lnx+ ¥ &=
Z 21 (2|)' '
rxe C = 0,5772157 — nocrosnHas diinepa.
VI.1.1.3.1. Bsiuncnenne Ci (x) npu 3agasHom N = int (8 4 x)

[Mporpamma VI.1.1.3.1/54,52

Anpec | Komanna Kox Anpec | Komauna Koxn Appec | Komanna Kon
00 x-—IT1 4] 13 13 26 + 10
0l 2 02 14 Tlox 2 62 27 c/m 50
02 13 15 F 1/x 23
03 F x2 22 16 + 10 HHcTpykuus
04 /—/ OL 17 F Bx 0
05 TIl-x 1 61 18 X 12 0,5772157 x—I1 3
06 8 08 19 X 12 x B/O C/m1
07 10 20 F L2 58
08 x—I12 42 21 09 09 Peructpnl
09 Il—»x 2 62 22 I-»x1 61
10 2 02 23 FiIn 18 1 X
11 F 1/x 23 24 4 10 2 onepaTHBHBIH
12 4 10 25 Il-»x 3 63 3 0,5772157

Bpems Bbiuncnenns — T = 4 (x 4+ 10) c.
A6conmotHass norpewHocts BbiyucaeHus A npu 0,01 < x < 10 ne
npepbimaer 2.10-5,
ITpumep. x = 2. Ci (2) = 0,422981; Toynoe 3nauenve Ci (2) =
= 0,4229808. _
VI.1.1.3.2, Beiuncnenue Ci (X) ¢ OCTaHOBOM IO MAalIHHHOMY HYJIO

Mporpamma VI.1.1.3.2/21

Agnpec | Komaupa Koxa Anpec | KomaHnna Kon Appec | Komanpa Kop
00 P4 41 100 O 04 20 + 96
0l Pin 13 11 P5 51 21 P5 51
02 4 06 12 1 14 22 1 14
03 F2 22 13 P6 61 23 — 86
04 96 14 F5 52 24 X 26
0B P33 31 15 2 24 25 4 06
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I podorxcenue

Anpec | Komanna | Kon Anpec | Komanna l Kon
30 F4 42 45 36
31 F x? 55 50 'I 06 HHerpyxuus
32 /—/ 56 51 3 32
33 <« 16 52 <«—— 16 0,5772157 P2
4 36 53 + 96 x B/O C/N
35 l‘i 06 54 P3 31
40 6 62 55 — 86 Peructpnt
4 X 26 60 P x=0 59
42 P6 61 61 F «— 15 2 0,5772157
43 ¢ 06 62 4 96 Cy
4 F5 52 63 C/II 78 4—6 onepaTHBHbHIE

Bpemsa Boiyucaenns — T = (9x + 20) c.
Mporpamma VI1.1.1.3.2/54,52

Anpec | Komanpa Kox Appec | Komanga Kopn Anpec | Komanpa Kop
00 x—IT12 42 15 1 01 30 10 10
0l FIn 18 16 TIl»x3 63 31 F Bx 0
02 [II—-x 1 61 17 — 11 32 c/m 50
03 10 18 13
04 1 01 19 II-x 3 63 HHerpyxknus
05 x—I14 44 20 2 02
06 Cx or 21 — 11 0,5772157 x—I1 1
07 x—I13 43 22 x-I13 43 x B/O C/n1
08 «— 14 23 13

09 10 24  x—Il 4 44 Perucrpu
10 F Bx 0 25 Il-»x 3 63
11 Tl-»x 4 64 26 13 1 0,5772157
12 TII-»x 2 62 27 — 11 2 x
13 F x2 22 28 — 11 3;4 onepatHBHblE
14 X 12 29 F x=0 5E

Bpems Bbiuncnenus — T = (11x + 30) c.
A6comorHass norpemtHocTb BblukcneHus A npu 0,01 < x << 10 He

npesbimaer 1-10-¢,

Mpunep. x = 2. Ci (2) = 0,422981.

VI1.1.1.4. UHTETPAJIbI ®PEHENA

Hurerpanst ®penens S (x) u C (x) onpenensiioress Kak

S(x)=§sin(n-t2/.2) dt,
0

C(x)= f cos (nt?/2) dt.
0
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V1.1.1.4.1. Boiuncnenne S(x} u C[x) npu x<C3

Tpubanxennvie 3Hadeuss S (x) H C (X) BBIYHCJAAIOTCA C NOMOLLBIO
npejcraBieHust B BuAe psjoB [11]

_ No(— 1)k x4k+3.(_’;_)2"+‘
S(x)=g (k4 1)!-(4k £ 3)

N (—l)kx4k+‘~(—n-)2k
Cx= ¥ 2

k:”-O 2k)!-(4k 1)

IpuBenens! ABe nporpammsl Berukcaenus S (x) u C (x).
ITo mporpamme VI.1.1.4.1.1/21 B 3aBHCHMOCTH OT HNpelBapHTeJbHOH
YCTaHOBKH 3HaueHHit + | u.u O B perucrpe naMsaTH 2 BHIYHCASETCS COOT-

BeTCTBeHHO JH60 S (x), nn6o C (x).

[Tporpamma VI.1.1.4.1.1/21

Anpec | Komanaa Kon Anpec | Komanpna Kopn Anpec | Komanga Kox
00 P3 31 40 P6 61 80 F 3 32
01 P5 51 41 1 14 81 — 16
02 F x2 55 42 — 86 82 -+ 96
03 ¢ 06 43 X 26 83 P3 31
04 Pn 23 4 ¢ 06 84 — 86
05 X 26 45 F 4 42 85 P x=0 59
10 2 24 50 F x2 55 90 3 34
|3 36 51 /— 56 91 + 96
12 P4 4] 52 <« 16 92 c/n 78
13 F2 22 53 36
14 P6 61 54 ¢ 06 HHcTpyKuns
15 P x=£0 79 5 F5 52 [ 1 pas S
20 3 34 60 X 26 B per. 2
21 F3 32 6l P5 51 | 0 nasn C
22 4 06 62 F6 62 x B/O C/IT
23 F 4 42 63 2 24
24 X 26 64 X 26 Peructpnt
25 P65 51 65 1 14
30 3 34 70 -+ 96 2 1 wan O
31 36 71 4 06 3 SummC
32 P3 31 72 F5 52 7
33 F6 62 73 <« 16 4 x
gg ?‘_ gé ;‘; .f gg 5;6 omepaTHBHbIE

OtHOcHTeNbHAsl NOTPeINHOCTh BbluHcaeHHs § npu x < 2,5 He mpeBbl-
mwaer 1-10—4.
Bpemss Bbiuncnenuss — 0,5 — 2 MuH.
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Io nporpamme VI.1.1.4.1.1/54,52 B 3aBHCHMOCTH OT npeABapHTEbHOMA
yCTaHOBKH 3HayeHHn F 1 B peructpe namsith C BhYHcasieTcs anGo S (x)

(— 1 B perucrpe C), an6o [¢ (x) (+ 1 B perucrpe C).

Mporpamma VI.1.1.4.1.1/54,52

Appec | Komanna Koxn Anpec | Komanpa Kon Anpec | Komanga Kon
00 x—>I12 42 19 x 12 38 F ex 16
01 F x2 22 20 II-x 3 63 39 Fv 21
02 Fn 20 21 4 04 40 X 12
03 X 12 22 % 12 41 M->x 2 62
04 2 02 23 2 02 42 X 12
05 13 24 — Il 43 c/n 50
06 F x2 22 25 [M-»xC 6C
07 F Bx 0 26 — 11 HUncrpykuus
08 9 Og 27 F 1/x 23
09 -+ 1 28 -+ 10 —1ans S
10 x-»113 43 29 FL3 5 B per. C { Tl a2
11 Tl->x 3 63 30 11 11 x B/O C/TI
12 B#% OE 31 14
13 - 10 32 Fy 21 Peructpnl
14 13 33 Fin 18
15 M->xC 6C 34 1 01 2 X
16 F Bx 0 3 I->xC 6C 3 ONepaTHBHLIA
17 — 11 36 — 11 C —1 uan 1
18 13 37 X 12

Bpemsi Boiuncmenuss — T = 10 (5x 4 1) c.

OtHoCHTeNbHast TOrPEIIHOCTh BBIYHCAEHHs 8 npH X

< 2,5 He npeBbla-

er 1.10—4,
Mpumep. x =2.5(2) = 0,343416, C (2) = 0,48825; Tounble
sHauyenus S (2) = 0,3434157, C (2) = 0,4882534.
VI.1.1.4.1.2. Tlo nporpamMme OAHOBPEMEHHO BBIYHCJAIOTCH 3HAYEHHS
S (x) u C (x)
Mporpamma VI.1.1.4.1.2/54,52
Anpec | Komanpa Kox Anpec | Komanga Koa Anpec | Komanga Kopn
00 x—I11 41 08 TIII 53 16 -+ 10
01 x—>IT12 42 09 25 25 17 x->I1 2 42
02 x—I14 44 10 -+ 10 18 F Bx 0
03 0 00 11 Tl->x 4 64 19 — 11
04 Bt OE 12 /—/ oL 20 F x=0 5E
05 x—I13 43 13 1 53 21 06 06
06 <«—— 14 14 25 25 22 4+ 10
07 Il->x 4 64 15 II-x 2 62 23 Il->x 2 62




ITpodoascerue

Anpec | Komanna Koxn Anpec Komanna l Kon

24 C/M 50 35 F xt 22 Hncrpyxuns

25 TIl-»x3 63 36 X 12 x B/O C/I

26 1 01 37 x—>I14 44

27 + 10 38 Tlox 3 63 Peayabrar

28 x—>I13 43 39 2 02 C (x)—B per. X.2
29 13 40 X 12 S (x)—B per. Y
30 F.=n 20 41 1 01

31 X% 12 2 4+ 10 Perncrpu

32 2 02 43 13 1 X

3 13 4 B/O 52 2 C (x)

34 Il-x1 61 3;4 omneparuBHLIE

OTHocHTeNbHAs TNOrpeINHOCTh BbYHCIAEeHHst § He mnpesbimaer 2.10-%,

Mpunep. x = 2. S (2) =0,34341618, C (2) = 0,48825281.
Bpemsi BblyHC/IeHHsl mpHMepa — 4 MHUH.

VI.1.1.4.2. Bhuncnenne sHauenuit S (x) u C (x) npu x >3

TTpuGaHKeHHble 3HAYEHHS S (x) u C (x) npu x > 3 mpexcraBasiloTCs
B Buge [111]:

mx? . nx?
s 1 % 3 STy 15
SX)y=—— 1— — 1—2.
2 nx (mx?)2 n? x3 (7x2)2
nx? nx?

sin cos
~ 1 2 3 2 15
C(x)_—2— + nx [l— (nxz)z]_ n? x3 [1_ (ux?)? ]

ITo mporpamme oanoBpeMeHHO BhuHCAsIIOTCH S (X) 1 C (X).

IMporpamma VI.1.1.4.2/54,52

Anpec | Komanga Kopn Anpec | Komanaa Kon Anpec | Komanaa Kop
00 B4 OE 13 M1 53 26 F x? 22
0l Fn 20 14 23 23 27 : 13
02 X 12 15 Il-»x 2 62 28 1 01
03 x—I10 40 16 II-»x 3 63 29 — 11
04 X 12 17 /—/ OL 30 X 12
05 x-—IT11 41 18 x—IT12 42 31 MNox 1 61
06 2 02 19 F. 25 32 13
07 13 20 TII 53 3 3 03
08 F sin 1C 21 23 23 34 I->x1 61
09 x->I12 42 22 (C/m 50 35 F x2 22
10 F Bx 0 23 1 01 36 : 13
11  F cos 1r 24 5 05 37 1 01
12 x->I13 43 25 II-»x1 61 38 — 11
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I1podoasicenue

Anpec| Komanga Koa Anpec | Komanaa Kox HHCprKu“"
P/T—BP

39 I-x 2 62 4 2 02 x B/O C/1
40 x 12 42 5_ 1/x 28 Peayabrar
4] — 11 4 1 _
42 T->x0 60 47 B/O 52 2(‘;‘,’_: per. ¥
43 - 13 Peructpu

0 f194

1 nx2

2;3 omneparHBHbIE

Bpemsa Boiuncrenus — 30 c.
A6comoTHas MOrpPelHOCTh BbIYHC/IEHHs A He npeBbIaeT

—4
A< 5.-10—% gaa S,
3, 5-10~2 gna C.

Hpumep. x = 3,5. §(3,5) = 0,41525213, C (3,5) = 0,53257167.
TouHnle 3Havenus S (3,5) = 0,4152480, C (3,5) = 0,5325724.

VI1.1.1.5.N0NHbIE DNNUNTUYECKUE UHTETPANDI

[Monnsle 3anHNTHYECKHe HHTErpaiut 1-ro U 2-r0 poja COOTBETCTBEHHO
K (x) u E (x) onpenenstorces no dopmynam [11]:

K (x) =

'2_
5 I/I—xzsnz '
§ in2t
Tt

2

E (x)= S 1—x%sin?t dt.
0

TlpuBenensl nporpammsl Beiuucaerus K (x) u E (x) ¢ pasnoii crenennio
TOYHOCTH.

V1.1.1.5.1. K (x) u E (X) npeactraBasiioTcsi NPHONHKEHHO B BHAe

psinos (28]
_n (2k—1)n 2k |
K (x) {1+2[ el |
2k
E (x) = {l (2kk—1)n } X ‘
=1 2%.k! 2k—1
VL.1.1.5.1.1. Tlo nporpamme oxnHoBpeMeHHO BbiuHCasiiotress K (X) u
E (x)
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[porpamma VI.1.1.5.1.1/54,52

Axapec | Komanpa | Kog | Anpec I Komanpaa Kon Anpec I Komanaa I Koa
00 =x—I11 41 19 X 12 38 — 14
01 0 00 20 TIl»x 2 62 39 M->x 4 64
02 x—IT3 43 21 X 12 40 c/m 50
03 Fa=n 20 22 x—I12 42
04 2 02 23 F x2 22 HHucrpykuus
05 13 24 1 01
06 x—II 4 44 25 TIl-»x 3 63 x B/O C/T1
07 B¢ OE 26 — 11
08 Fv 21 27 13 Pesyabtar
09 «x—II2 42 28 4+ 10
10 «—— 14 29 [I-»x2 62 K (x)—B per. X,4
11 IT-x 1 61 30 F x2 22 E (x)—B per. Y
12 T-»x 3 63 31 Tl—»x 4 64
13 2 02 32 + 10 Peructpn
14 + 10 33 =x—>I14 44
15 x-I13 43 34 F Bx 0 1 X
16 F 1/x 23 3% - 11 2;3 oneparHBHbIe
17 1 01 36 F x=0 5E 4 K (x)

18 — 11 37 10 10

OrHocHTenbHAs MOTPEIIHOCTh BBIYHCICHHS 6 né _Tipeesbliael 1-10-5.
= 0,5. K (0,5) = 1,6857504, E (0,5) = 1,4674622.

Hpunep.

X

Bpems BriumcieHus npumepa — 2,5 MHH.
V1.1.1.5.1.2. Tlo nporpamme VI.1.1.5.1.2/21 peuncasierca K (X) uiau
E (x) B 3aBHCHMOCTH OT YCTaHOBKH COOTBETCTBEHHO -+ 1 Hin — 1 B perucrp
namsTH 2.

[Mporpamma VI.1.1.5.1.2/21

Anpec , Komanga l Kog Anpec I Komangaa I Kona ' Anpec | Komanga I Kon
00 P4 41 32 F x2 55 64 + 96
8512 123 n 23 33 l-j 06 65 P3 g(l3

24 34 5 52 70 —
03 : 36 3B X 26 71 P x=0 59
8; PP 3 31 40 PS5 51 72 P In Sl)g
5 51 41 F 2 22 73 +
}(l) (l)) 04 42 1 14 74 c/n 78
6 61 43 — 86
}% 11? 6 62 44 l-j 06 HHeTpyKuns
14 45 6 62
14 4 96 5 X 26 +1 pas K
15 P6 61 511 14 B per. 2{ —1 nns E
g(l) 2 24 52 4 96 x B/O C/I
X 26 53 06
gg Il" 1/x 45 54 l;r 5 52 Perucrpm
14 55 - 16
24 — 86 60 : 36 2 +1 unun —1
25 ]_j 06 61 I-I 06 3 K (x) nan E (x)
30 4 42 62 3 32 4 x
31 X 26 63 <~ 16 5,6 omnepaTHBHHE
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O71HoCHTeIbHAst MOrPEIIHOCTh BBIYHCJEHHS O He mnpesbiuiaer 1.10-8

Mpumepsr. x = 0,8. K (0,8) = 1,995302, E (0,8) = 1,27635;
toudble 3HaueHus K (0,8) = 1,99530278, E (0, 8) = 1,27634994.

Bpems BbluHc/IeHHS nMpHMepa — 3 MHH.

ITo nporpamme VI. 1.1.5.1 2/54, 52 Beiyncasiercs K (x) wau E (x) B 3a-

BHCHMOCTH OT Npe/ABAPHTENbHOH YCTAHOBKM 3HAuyeHHsl COOTBeTCTBeHHO 0
unu 1 B perucrpe mamatu C.

IMporpamma VI.1.1.5.1.2/54,52

AZRpec Komanaa Kona Anpec Komanga Kon ARpec Komanpga Kon
00 F x2 22 14 I-x0 60 28 2 02
01 9 09 15 — 11 29 13
02 x—>I10 40 16 Il-»x C 6C 30 C/n 50
03 F 1/x 23 17 X 12
Og M>x 0 60 lg 2 0% HHCprIngi[ K
0 2 02 1 X 1 s K;
06 X 12 20 1 01 B per. C { | Tun E.
07 F1,x 23 21 + 10 x B/O C/I
08 1 01 22 F 1I/x 23
09 — 11 23 4+ 10 Peructpet
10 F x? 22 24 FLO 5T
11 X 12 25 04 04
12 X 12 26 Fn 20 0  cyeryHk
13 1 01 27 X 12 C 0 wuau 1

Bpewms Bbluncienus | Mu.
OrHocHTe/IbHAsA MOTPEIHOCTh BbIYHCJIEHHS

[ 1,1.10~% mpn 0<{x<<0,8,

“™11,3-10-% npu 0,8<x<0,9,

< 4.10¢ mpun 0<x< 0,9,
12,310 npn 0,9<x< 1.

Mpumep. x =08. K (0,8) = 199307, E (0,8) = 1,27658;
ToyHple 3HavenHs K (0,8) =1,99530278, E (0,8) = 1,27634994.
VI.1.1.5.1.3. Tlo nporpamme Boiuucasiercss K (x) uau E (x) B 3aBH-

CHMOCTH OT NpejBapHTeNbHON ycTaHoBKH mepekmouarens P/T: K (x) —
ecJTH nepekJoyaresb B nojoxennu I', E (X) —ecau nepexksoyaresib B 11os0-
KeuHn P.
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Mporpamma VI.1.1.5.1.3/54,52

Axpec Komauga Kon Azpec Komauza Kon Alnpec Komanga Kox
00 x—>I11 41 18 + 10 36 F x==0 5E
0r o 00 19 x->I13 43 37 14 14
02 x—I13 43 20 F I/x 23 38 + 10
03 F=x 20 21 1 01 39 Cc/n 50
04 F cos Ir 22 — 11
05 F x>0 59 23 X 12 Hucrpykuns
06 08 08 24 [lox 2 62
07 0 00 25 X 12 PT { B T ans K
08 x—I14 44 260 x—I12 42 B P ais E
09 Fn 20 27 F x2 22 x B/O C/I1
10 2 02 28 TIl-x 4 64
[ 13 29 Il-»x 3 63 Peructpnl
12 Fv~ 21 30 X 12
13 x—>I12 42 311 01 1 x
14 F Bx 0 32 4+ 10 2;3 onepaTuHBHbie
15 TIl—-x 1 61 33 13 4 0, —1
16 II->x 3 63 34 4+ 10
17 2 02 35 — 11

OrHocHTeNbHAsE MOTPeIHOCTh BhlyHcaeHHst 6 He npesblwaer 1.107°°
Hpumepor. x == 0,5.

1) Ilepexmouarens P/T' B nomoxennn I

K (0,5) = 1,6857504

2) Ilepexmouareas P/I' B nonoxenuu P.

E (0,5) == 1,4674622.

Bpemsi Beluuciaenus npumepa — 1,5 MHH. _

V1.1.1.5.2. BbiuucieHue npHGIHKEHHOTO 3HaueHus E (X) no popmyae

71
—(n—2) x4
E X) = L(n—
(x) 5
[Mporpamma VI.1.1.5.2/21
Anpec KoMaHza Kox AApec Komana Kox Anpec Komanaa Kon
00 4 06 11 4 06 22 2 24
0l F x2 55 12 P /—/ 53 23 : 36
02 X 26 13 X 26 24 c/n 78
03 P, 43 14 + 06
04 Po=x 23 15 Pn= 23 HHcTpykuua
05 2 24 20 «—— 16
10 — 36 21 — 86 x B/O ¢/
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[Mporpamma VI.1.1.5.2/54,52

Anpec Kemanza Koa Anpec Komanpaa Koa

HHcTpykuus
00 F x 22 06 X 12
01 F Bx 0 07 F = 20 x B/O C/N
02 X 12 08 + 10
03 2 02 09 2 02
04 Fan 20 10 13
05 — 11 11 C/n 50

Bpemsi Bbluncienns — 4 c.
OtHocuTenbHas norpeinHocthb O He npesbiaer 2 %.

IMpumep. x = 0,8. E (0,8) = 1,2785. B
VI.1.1,5.3. Bruncasiercsi npudanxennoe sHauenne K (x) no ¢popmy.e

(7]
K (x) = —’2‘-—0,47-1n(1 —x%/4),

[Mporpamma VI.1.1.5.3/21

Alpec Komanga Kox Azpec KomaHaa Kox Anpec KoMaHAaa Koa
00 4 06 13 Pin 13 30 — 86
01 F x2 55 14 0 04 31 2 24
02 <« 16 15 46 32 : 36
03 F vy~ 65 20 9 94 33 C/m 78
04 F y~ 65 21 4 44
05 X 26 22 X 26 HHcTpyKuHsS
10 1 14 23 0 06
11 <+~ 16 24 Pn 23 x B/O C/I1
12 — 86 25 16

[Mporpamma VI.1.1.5.3/54,52

Alpec KomaHga Kox Anpec KomaHaa Kox Axapec | Komanpaa Kox
00 Fan 20 08 X 12 16 7 07
ol 2 02 09 1 01 17 X 12
02 13 10 <« 14 18 — 11
03 «— 14 11 — 11 19 C/I 50
04 F x2 22 12 FiIn 18
05 F Bx 0 13 0 00 HHcTpykuus
06 F yv— 21 14 0—

07 F vy~ 21 15 4 04 x B/O C/I1

Bpemst Boluncnenust — 7 c.
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OrHocHTeIbHAst TOrPelIHOCTh BhlYHCIeHHs § npH X << 0,999 He npeswl-
waer 2 %.

Hpumep. x = 0,8. K (0,8) = 2,008
VI1.1.1.6. ANNOTAPUDOM U TPUNOTAPUDM

Hunorapudm onpepensiercss Kak
X

Liz(x)=—j‘—““t—_‘—’ dt, |x}< 1

H npejcTaBasieTcss B Buje psiaa [29]:
© Kk
. X
ng (X) = E ‘kT' .
K=1

Tpunorapudm onpenensiercss yepes AuaorapudM Kak

Li3<x>=j“—§“—’dt, x| < 1
0
H mpejcTasisiercs B Blje psaa [29]:

. e Xk
Li;(x)= z o
k=1
ITo nporpammam oiHOBpeMeHHO BuluHcasitorest Li, (X) H Lis (x). B pe-

3yabraTte BblYHcaeHust Li, (X) pasmemaercst B pericrpe X, a Liy (x) —
B perucrpe Y.

IMporpamma VI.1.1.6/21

Anpec KomaHza Kon Anpec KomaHpa Kon Anpec Komanga Kox
00 P4 41 31 4 06 62 P x=0 59
01 0 04 32 F6 62 63 F1 12
02 P2 21 33 16 64 F3 32
03 P3 31 34 36 65 16
04 PS5 51 35 l-j 06 70 C/Il 78
05 1 14 40 3 32
10 P6 61 41 + 96 HucrpyKuus
11 F6 62 42 P3 31
12 ]‘I 06 ﬁ F 6 62 x B/O C/I1
13 4 42 06
14 x 26 5 £s 52 Pesyasrar
15 P6 61 50 F x2 55 Li,—s per. X, 2
20 F5 52 gl : 36 Liz—sB per. Y, 3
21 1 14 2 06
2 4 96 % R 22 Perucrpu
23 P5 51 54 <« 16 2 Li,

24 1-1 06 55 -+ 96 3 Lis
25 x2 55 60 P2 21 4 X
30 X 26 61 — 86 5;6 omepaTuBHbIE
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[Mporpamma VI.1.1.6/54,52

Allpec KomaHpna Kox Anpec Komauna KonR
00 x—>II1 4] 16 13 HHuerpyxuus
01 o0 00 17 + 10
02 x—IT3 43 18 F Bx 0 x B,O C/IT
03 x—II4 44 19 TIl-»x 3 63
04 1 01 20 13 Pesyabrar
05 x—IT2 42 21 TIl-x 4 64
06 <«—— 14 22 4+ 10 Liy(x) — B per. X
07 Tl-»x I 61 23 x—I1 4 44 Lizg(x) —B per. Y, 4
08 [I-x 2 62 24 F Bx 0
09 X 12 25 — 11 Peructput
10 x—IT2 42 26 F x=0 5E
11 II-x 3 63 27 06 06 1 x
12 1 0l 28 <« 14 2;3 onepaTHBHBIE
13 4+ 10 29 TIl->x 4 64 4 Lig(x)
14 x—I13 43 30 <« 14
15 F x2 22 31 C/M 50

Bpems Bbiunciennss npu 0,1 < x < 0,9 cocrapaser T ~ (5 x® + 1)
MHH.

OtHocHTeNbHAs NOTPeHoCTh BhiyHcaeHus § npu x < 0,9 He npesbla-
er 1.107%.

Mpumep. x=0,5. Liy(0,5) =0,5822405, Li,(0, 5) = 0,5372132; Tou-
Hble 3Havenus Li, (0,5) = 0,5682240526, Lig (0,5) = 0,56372132.
V1.1.1.7. ®YHKUUS NIOBAYEBCKOTO
®yukuusa Jlo6auesckoro L (x) onpexensiercs Kak [28]:

L(x)= —-jlncostdt, 0<x < /2.
]

VL.1.1.7.1, ®yuguua L (X) BbluHcasiercsi NPHGIHKEHHO C MOMOILBIO
psina [28]

JZ

L(x)=xIn2—— Y (1) Sn2ix
2 i=1 iz

[Mporpamma VI.1.1.7.1/21

Anpec Komanaa Kon Anpec Komanaa Kox Anpec Komanpga Kox
00 P2 21 05 P3 31 14 4 06
01 2 24 10 9 94 15 F 2 22
02 P4 41 11 8 84 20 X 26
03 Pin 13 12 P5 51 21 P sin 93
04 X 26 13 F5 52 22 ) 06
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Ipodoaxcenue

Anpec| KomaHpa Kon Anpec | Komanaa Kon

23 F5 52 41 + 96 Hucrpykuus
24 F x2 55 42 P 3 31
25 36 43 F 5 52 x B/O C/IT
30 l-j 06 44 2 24
31 4 42 45 — 86 Perucrpnl
32 /—/ 56 5 P35 51
33 P4 41 51 Px=0 59 2 X
34 X 26 52 1 14 3 L
35 4 06 53 F 3 32 4;5 omnepaTHBHble
40 F 3 32 54 C/I1 78

[Mporpamma VI1.1.1.7.1/54,52

Anpec Komanaa Koxa Anpec Komanpaa Kox
00 B¢ OE 12 X 12
01 + 10 13 F sin 1C HucTpykuus
02 9 09 14 2 02

03 8 08 15 13 PT—B P
04 x->I10 40 16 II-x 0 60 x B/O C/I1
05 F Bx 0 17 F x2 22

06 2 02 18 13 Peructp
07 Fln 18 19 — 11
08 X 12 20 F LO 5T 0 onepaTHBHBIH
09 /—/ OL 21 09 09
10 <«— 14 22 C/I1 50

11 II-x0 60

Bpems BbluucnenHss — 5 —7 MuH.
AGcosoTHas morpeiHocTh BhIYHCJIEHHSs A He mnpesbimaer 1.1074.

Hpumep. x =n/3. L (n/3) = 0,2184.

VL.1.1.7.2. ®yukuus L (x) npexcrasasercs npubaukenHo B suze [7]
7x3
42 —qxzeX’/®

Lx=

Mporpamma VI.1.1.7.2/21

Anpec Komanpa Koa Anpec Komanaa Kon Anpec Komanjaa Kon
00 4 06 05 36 14 4 06
or P /—/ 53 10 P /—/ 53 15 Pxn 23
02 <« 16 11 Pn=n 23 20 X 26
03 F x? 55 12 36 21 7 74
04 6 64 13 P ex 33 22 : - 36



Ilpodoascerue

Anpec | Komanpa Kon Anpec | Komaupa Koxa
23 4 06 32 4 06 HHerpykuus
24 P, 43 33 P, 43
25 F 1/x 45 34 > 16 x B/O C/I1
30 «— 16 35 : 36
31 — 86 40 c/I 78

Iporpamma VI1.1.1.7.2/54,52

Azxpec | Komanna Koa Anpec KomaHAaa ! Koa Anpec KoManaa | Kog
00 B4 0E 07 13 14 13
0l F x2 22 08 F eX 16 15 c/I 50
02 6 06 09 Fn 20
03 «—— 14 10 X 12 HHcTpykuust
04 13 11 7 07 )
05 F Bx 0 12 13 x B/O C/I1
06 Fan 20 13 — 11

Bpemst BbluncieHuss — 7 c.

OrHocHTenbHasi NOrpeliHocTh BbluMcaeHHst & He npesbluaer 1,6 %.

IIpumep. x = xn /4, L (n/4) = 0,08555; TouHoe 3Hauenue L (1/4)
== 0,0864135.

VY1.1.2. OPTOITOHAJIbHbIE MOIMHOMbI
Vi.1.2.1. NTOJMHOMbI TATEPPA

O6o06ulenHBIe TTOJHHOMBI Jlareppa 2anyucbiBaloTcs B BUAE

X —Q n
L& (x) =22 — . a7 (e—xxn+e),
n! dxn

Ias seiuncaenus L'® (x) ucnoapsyercs MX mpejicTaBieHHe B BUIE pe-
KypPpeHTHOro coorHomenus [11]
k-Li® =2k +a—1—x)L{*?, (x) — (k +a—1) Li* , (x)
npu L' (x)=0, L (x)=1.

V1.1.2.1.1. BBIMMCIEHKME L (x)
npM PUKCHPOBAHHOM 11

Iepen Bouucaenuem LY (x)3Hauenwe o nomemiaercs B PerHCTp Na-
MATH 1 M COXpaHSIeTcs B HEM MO OKOHUAHHH BHYHMCEHHUIL.
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[Mporpamma VI.1.2.1.1/54,52

Azxpec KomaHAa Kona Anpec Komanaa Kon ARpec Komanpa Koa
00 x—>I13 43 14 TII>x5 65 28 F L3 5—
0] «—— 14 15 KIl-x5 T5 29 07 07
02 x—>I12 42 16 F . 25 30 c/n 50
03 0 00 17 Tl-»x 5 65
04 x—>I14 44 18 + 10 HHeTpykuns
05 x=>I15 45 19 IT->x 2 62
06 1 01 20 — 11 a x—I11
07 Tl-x 5 65 21 Mox1 61 x B4 n B/O C/T1
08 TI-x1 61 22 + 10
09 + 10 23 X 12 Peructpnt
10 MM—>x 4 64 24 — 11
11 X 12 25 /—/ OL 1 o
12 <«— 14 26 II->x 5 65 2 X
13 x->II14 44 27 13 3 — 5 omepaTuBHblE

Bpemsi Boiuncaennss — T = 2 (4n + 1) c.
Ipumep. oo =3, x =25, n =5. L (2,5) == — 4,7096.

V1.1.2.1.2. Buiuncnenme Li* [x)
B NMOLWIAroBOM pexxmme

s eoluncnenns LY (x) B momarosom pexume (k = 0,1,2 ...) 3Ha-
yeHHe o Tepej], BHIUHCJIEHHEM NOMelLaeTcsi B PerHCcTp NaMsaTH 2.

IMporpamma VI.1.2.1.2/54,52

Azxpec | Komangma Kog Anpec KomaHpa Koa
Hucrpykuus
00 x—IT3 43 15 F . 25
or 0 00 16 TIl-»x5 65 o x—I1 2
02 x-—I14 44 17 + 10 x B/O C/IT C/11 C/I...
03 x-—>II5 45 18 TIl-x 2 62
04 1 01 19 + 10 Peayabrar
05 C/1m 50 20 IM-x3 63
06 Tl-x 4 64 21 — 11 (@) (o)
07 Tlox5 65 | 22 X 12 Ny
08 Tl>x 2 62 23 — 11 L7 (x), ...
09 + 10 24 /—/ oL Perucrpnt
10 X 12 25 TI->x 5 65
Il <« 14 26 13 2 a
12 x-»>I14 44 27 Bl 51 3 X
13 Tl»x 5 65 28 05 05 4,5 omneparHBHbHe

14 KII-»x5 I's

Bpemsi BhluMcleHHs ofHoro 3Hauenns L' (x) — 8 c.
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Hpumep. o =2, x=3. LY (3)=1;0; —1,5;

—2; ...

VI.1.2.1.3. Yactusiit cryuait L, (x) = L (x) npu ¢ukcupoBansom n
npejcrapJsieTcsi B BUAe KOHEYHOH CYMMBI

me_?c“ ”
1=0 !
lMporpamma VI.1.2,1.3/21
Anpec Komannaa KoAa Azpec Komarpga Koxa ARpec Komanaa Koxn
00 P3 31 24 36 52 P3 31
0] «— 16 25 l-I 06 53 P x= 59
02 P2 21 30 2 22 54 Pn 13
03 1 14 31 X 26 55 F 4 42
04 P4 41 32 ¢ 06 60 C/I0 78
05 P5 51 33 F5 52
10 0 04 34 /—/ 56 WnctpyKuus
11 P6 61 35 X 26
12 F6 62 40 PS5 51 x 4 nB/OC/T
13 1 14 41 1-1 06
4 + 96 42 4 42 Peructpst
15 P6 61 43 4 96
20 F 3 32 4 P4 41 2 x
21 4 06 45 F 3 32 3 n
22 F6 62 50 1 14 4 Ly(x)
23 F x2 55 51 — 86 5:6 onepaTHBHbIE
Mporpamma VI1.1.2.1.3/54,52
Anpec Komanga Kona Anpec Komanpa Koa
00 x—>I10 40 09 F x2 22
0]  «— 14 10 : 13 HHerpykuns
02 /—/ oL I x 12
03 1 01 12 X 12 x B4 n B/O C/IT
04 x—II6 46 13 1 01
05 TII»x 6 66 14 4+ 10 Peructpst
06 K M>x6 T6 15 F LO sSr
07 25 16 05 05 0;6 oneparHBHbie
08 I]—»x 0 60 17 ¢C/1 50

Bpemsi Bbuncienus — T = (5n) c.
Ipumep. x

Hns seiuncnenus Ly (x) (k = 0,1,2,

= 0,7,

n=2 L,(07)

= —0,155.

V1.1.2.1.4. Nowarosbi# BbiIBOZ Li(X)

Hoe coorHowweHue VI.1.2.1 npy o = 0.
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Mporpamma VI.1.2.1.4/21

Anpec Komanga Kog Anpec Komaunna KoR AnRpec KomaHzRa Kopa
00 P2 21 24 Ft 06 52 P /—/ 53
o1 0 04 25 2 22 53 <« 16
02 P3 31 30 — 86 54 36
03 1 14 31 l-j 06 55  BII 58
04 P4 41 32 4 42 60 F# 05
05 C/IT 78 3 P5 51
10 F3 32 M4 X 26 Hncrpykuus
14 06 35 4 06
12 F5 52 40 P /—/ 53 x B/O C/T1 C/T1 C/11 ...
13 X 26 41 — 86 Peayabrar
14 P, 43 42 P, 43 Lo(x), Li(x), Lo(x), ...
15 F3 32 43 F 3 32 Peructpnl
20 2 24 4 1 14 X
21 X 26 45 4+ 96 3k
22 1 14 50 P3 31 4 Lg
23 + 96 51 ¢} 06 5 Lx—,

IMporpamma VI.1.2.1.4/54,52

Anpec Kcmanga Kog Axpec Komangna l Kog HHCprKuHﬁ
00 x—I13 43 12 F. 25 x B/oc/mc/mc/n...
01 Cx or 13 II-»x 5 65
02 x—II5 45 14 4+ 10 PesyabTat
03 1 01 15 II-x 3 63
04 C/m 50 16 — 11 Lo(x), Li(x), Ly(x), ...
05 Tl—-x 4 64 17 X 12
06 Tl»x 5 65 18 — 11
07 X 12 19 /—/ oL
08 <«— 14 20 Il-»x 5 65 Peructpbt
09 =x-—I14 44 21 : 13
10 II-x 5 65 22 BIl 51 3 X
Il KI-x5 T5 23 04 04 4,5 omepaTHBHbIE
Bpewmsi Bbiuncienusi oguoro sHavenus L, (x) — 5—7 c.

Ilpumep. x = 0,6. Ly (x) = 1; 0,4, —0,02; —0,296; ...

V1.1.2.2. NOJIMHOMbI NEXAHAPA

ITonnHombl Jlexanapa ompegensiiorcsi cooTHoureHHem [11]

P, (x) =

1 d"

2%.n! dx?

(x2—1)n,

Ias Boluncnenuss P, (X) wcnonb3yercsi peKyppeHTHOE COOTHOIEHHE
k-Pe(x)=(2k—1)-x-Px_ (x) —(k— 1)- Py (x),

rae

10 3ax. 681

Py (x) =1, P, (x)=x.
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VI1.1.2.2.1. Buluncnenue P,[x) npu (pMKCHPOBAHHOM N

Mporpamma VI1.1.2.2.1/21

AApec l KomanAa Koa Anpec Komanjaa Koa Anpec Komanaa Koa
00 P3 31 31 X 26 62 l-j 06
0] <«—— 16 32 lj 06 63 6 62
02 P2 21 33 4 42 64 — 86
03 O 04 34 P5 51 65 P x=0 59
04 P6 61 3B X 26 70 F 1 12
05 1 14 0 ¢ 06 71 F 4 42
10 P4 41 41 P /—/ 53 72 C/nt 78
It F6 62 42 — 86
12 I-T 06 43 P, 43 HHerpyknusa
13 5 52 4 F6 62
14 X 26 45 1 14 x 4 nB/OC/M
15 P, 43 50 + 96
20 F6 62 51 P6 61 Peructpn
21 2 24 52 ¢ 06
22 X 26 53 P /—/ 53 2 X
23 1 14 54 <«— 16 3 n
24 4 96 55 36 4 Py
25 4 06 60 P 4 4] 5 Pp—

30 F2 22 61 F3 32 6 omepaTHBHbIA

[Iporpamma VI.1.2.2.1/54,52

Anxpec KomaHnna Kox Anpec Komanaa Kon Anpec Komanpna Kon
00 x—I13 43 11 F Bx 0 22  C/m 50
0] - 14 12 <+« 14
02 x-IT12 42 13 — 11 Hncrpyknus
03 Cx or 14 F Bx 0
04 x-II4 44 15 KIl-x4 T4 x B4 n B/O C/lT
05 1 01 16 F. 25
06 <« 14 17 TIl»x 4 64 Perucrpu
07 F Bx 0 18 13
08 TIlox 2 62 19 <+ 10 2 x
09 X 12 20 F L3 5— 3:4 onepaTHBHbIe
10 — 11 21 06 06
Bpems Bbunciaenuss — T = (6n) c.

IIpumep. x = 0,7, n = 2. P, (0,7) = 0,235.

V1.1.2.2.2. Nowarossi BuiBog P {X)

3navenns P, (x) (k = 0,1, 2, ...) BBIBOAATCH MOCJEIOBATENIbHO MPH

BoInosiHeHHH KoMmang B/O C/T1 C/T1 C/11 ...
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MporpamMma VI1.1.2.2.2/54,52

Anpec | Komanpa Kox Anpec | Komauna Kog Usicrpyxuus
00 x—I14 44 11 14 x B/O C/T1 C/T1 C/II...
0l Cx or 12 — 11
02 x—II5 45 13 F Bx 0 Pesyabrat
03 1 01 14 KIl»-x5 T5
04 C/II 50 15 F. 25
05 <+ 14 16 Il-x 5 65 Po(x), Py(x), Py(x),...
06 F Bx 0 17 13
07 Il-x 4 64 18 4 10 Peructpnl
08 X 12 19 BII 51
09 — 11 20 04 04 4 x
10 F Bx 0 5 onepaTHBHbIH

BpeMmsi BuluHc/eHHsI OfHOTO 3HaueHHs P, (x) — 6 c.

Mpumep. x = 0,6. P, (0,6) = 1; 0,6; 0,04; — 0,36; ...

Jlns nowarosoro BbiBoja noauHoMoB Jlexanapa Ha B3-21 ucnosabayer-
cst mporpamma VI1.1.2.1.4/21 ¢ 3ameHolt B aapece 30 KoMaHAbI (—) Ha KO-

MaHzy ( X ).

VI1.1.2.3. NTONIMHOMbI IPMUTA

[Monunomsr dpmura H, (x) onpenensitores Kak
Ha (X) = (— )" er— (e=*).

X

Jast Beruucaenns H,, (x) ucnonb3yercsi peKyppeHTHOE COO1HOLIEHHE
(11]

Hk_;_] (X) =2X- Hk (X) —Qka_l (X),
rae Hp (x) = 1.
V1.1.2.3.1. Buiuncnenue H, (x] npu puxcuposaHHoM n

[porpamma VI.1.2.3.1/21

Anpec Komanga Kon AApec KomanAa Kon Anpec Komanaa Kon
00 P3 31 05 1 14 14 X 26
0] «—— 16 10 P4 41 15 P, 43
02 P2 21 11 F5 52 20 F 4 42
03 0 04 12 lj 06 21 P5 51
04 Po6 61 13 6 62 22 4 06
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ITpodorscenue

Axapec | Komanga l Kox Anpec | Komanaa | Koa
23 F 2 22 41 4+ 96 HUucrpykuus
24 X 26 42 P 6 61
25 4 06 43 I-I 06 x 4 n B/O C/TT
30 P /—/ 53 44 3 32
31 — 86 45 — 86 Perucrpu
32 2 24 50 P x=0 59
33 X 26 51 F 1 12 2 X
34 P4 41 52 F 4 42 3 n
35 F6 62 53 C/II 78 4 Hy,
40 1 14 5 Hp—y
6 onepaTuBHbIi
[Mporpamma VI.1.2.3.1/54,52
AJnpec Komanpa Koxa Anpec Komanaa | Kona
00 x->[10 40 10 «—— 14
01 x—I12 42 11 IM->x1 61 Hucrpykuus
02 <«— 14 12 x 12
03 x->II1 41 13 4+ 10 x B4 n B/O C/IT
04 1 01 14 B¢ OE
05 <— 14 15 + 10 Peructpst
06 Il-»x 2 62 16 F L2 58
07 Il-»x 0 60 17 05 05 0 n
08 — 11 18 C/m 50 1 X
09 X 12 2 CYeTYHK

Bpewms Boiuucnenusi — T = (4n) c.
flpumep. n =3, x=1. Hy (1) = — 4.

V1.1.2.3.2. Mowaroswii BeiBog H «(x) (k=0, 1, 2, ...)
Mporpamma VI1.1.2.3.2/21

Anpec | Komanna I Kon , A,npec, Komanna I Koxn Afnpec , Komanna , Kox
00 P2 21 21 + 96 42 F 4 05
0l 0 04 22 P3 31

02 P3 3] 23 F2 29 Hucrpyxuua

03 1 14 24 l-I 06 x B/O C/M C/1 C/I ...
04 P4 41 25 4 42 P

05 C/m 78 30 P5 51 Hy(x) e;yz';)”; )
10 F3 32 31 X 26 olX), Hy(X), HalX) ...
13 06 32 4 06 Perucrpst

12 F5 52 33 P /—/ 53 2 x

13 x 26 34 — 86 3 k

14 P, 43 35 2 24 4 H,

15 F3 32 40 X 26 5 H

20 1 14 41 BO 58 k—1




[porpamMma VI.1.2.3.2/54,52

Anpec KowmaHaa Kox Anpec Komarnaa l Koxn
HHcrpyKuus
00 x—I11 41 09 X 12 x B/O C/ITC/II C/IT ...
01 1 01 10 «—— 14
02 x—II2 42 11 Tl-x 1 61 Pesyabrar
03 C/II 50 12 X 12
04 <« 14 13 + 10 Ho(x), Hy(x), Hy(x), ...
05 II-x 2 62 14 2 02
06 1 0l 15 X 12 Peructpn
07 — 11 16 .BIl 51 1 x
08 x—II2 42 17 03 03 2 onepaTHBHHI
BpeMsi BhuHC/IeHHsT ofHOrO 3Havenus Hy (x) — 4 c.

Mpunmep. x = 0,5. H, (0,5) = 1,1, —1, =5, 1, ...
VI.1.2.4. ®YHKUUSA NAPABOJIMHECKOIO UMIMHAPA

DyHKUHA mapaGoauyecKoro UMJIHHAPA ¢n (X) CBA3aHA C MOJHHOMOM
Apmuta H,, (x) cootHouenuem (28]
e—xl?
@n(X) =Hn(X) ——.
V2" Va

[Mo npuBeneHHO# NporpaMme OJHOBPEMEHHO BBLIYHCJAIOTCS MOJHHOM
dpmura H, (X) 1 dyHKuHS napaboaHyecKoro NHJAHHAPA @p (X) MPH GHKCH-
poBaHHOM n > 1.

IMporpamma VI.1.2.4/54,52

Anpec | KoMaupa Kon Anpec [ Komanga Koa Anpec Komanpa | Kog
00 x—~I11 41 15 + 10 30 Fvy~ 21
01 x-—>II2 42 16 F L2 58 31 : 13
02 <«— 14 17 05 05 32 C/mn 50
03 x-—>I10 40 18 B¢ OE
04 1 01 19 Fn 20 Hnerpyxkuus
05 <~ 14 20 Fy~ 21
06 Il-»x 2 62 21 Il-x 1 61 x B4 n B/O C/lT
07 TIl-»x 1 61 22 X 12
08 — 11 23 B¢ OE Peayabrar
09 X 12 24 4+ 10 Pn(x) —B per. X
10 <«— 14 25 F LI 5L Hp(x) —B per. Y
11 I-x0 60 26 21 21
12 X 12 27 Il»x 0 60 Peructpsol
13 4+ 10 28 F eX 16 0 x
14 B¢ OE 29 X 12 1;2 omeparHBHbBIE

Bpemsi Buiuncaenus — T = (6n + 5) c.
Mpumep. x = 2,n=>5. ¢5(2) =—0,071346, H; (2) = — 16.
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V1.1.3. ®YHKUUU IUPU

®yHKIHHK DipU ABNFIOTCA PeleHHAMH JHudpepeHIHaNbHOTO YPaBHEHHUS

x"" —xy = 0[I11].
[Napa nuneiiHo He3aBHCHMBIX pemennit Ai (x) H Bi (x) storo ypasue-
HHSI MOXKeT GbIThb MpeJICTaB/jeHa B BHJIE

Ay (x) = cp-fy (X) —carx-15 (%),
By (x) = [y (x) +Cy- s (x)]'V3_-
®yukuuu f, (x) 4 f, (X) 3anucuiBaloTCsl B BHIE PSAOB

fm(X)—l-I- l_l m

;= j=1
rie B MpaBoil YacTH 3HAK «—» oTHocHuTes K f; (X), a «+» — Kk f, (X).
€; H ¢, — YHCJeHHble KO3(PHIHEeHThl, PABHBEIE COOTBETCTBEHHO
¢, =[32/3.T (3/4)1-1 = 0,35502805,

-1
o= 31/3.r(?‘)] = 0,25881940.

IMporpamma VI.1.3/54,52

Anpec Komanpa Kox Anpec Komanpga Kogn Anpec KomaHpaa Kon
00 x—IT1 41 26 Il->x 3 63 52 3 03
0l B¢ OE 27 Tl-»x 5 65 53 F v~ 21
02 x—>I13 43 28 13 54 X 12
03 x—II4 44 29 II-»x 5 65 55 - 14
04 F x2 22 30 1 01 56 Il-x 6 66
05 X 12 31 + 10 57 — 11
06 x—I16 46 32 13 58 C/II 50
07 1 01 33 I->x6 66
08 x—II2 42 34 X 12 Huctpykuus
09 o0 00 35 x—I13 43
10 x->IT5 45 36 Il-x 4 64 0, 35502805 x—I1 7
11 14 37 + 10 0, 2588194 x—II 8
12 II-»x 2 62 38 x—I14 44 x B/O C/T1
13 TIl-x 6 66 39 F Bx 0 PesyabTat
14 X 12 40 — 11
15 Il-»x 5 65 41 F x= 5E Ai(x) —B per. X
16 3 03 42 11 11 Bi(x) —B per. Y
17 + 10 43 + 10
18 x—I15 45 44 I->x 7 67 Peructpnl
19 13 45 X 12
20 Il-»x 5 65 46 B¢ OE 1 x
21 1 01 47 TIl->x 4 64 2—6 onepaTuBHble
22 — 11 48 TIl-x 8 68 7 0,35502805
23 13 49 X 12 8 0,2588194
24 x->I12 42 50 x—>I16 46
25 + 10 51 + 10
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Bpemsi Bbluncienusi npu |x| <5 — 1 — 3 MuH.
AGcomoTHas norpewHocTs BIYHCAeHUs A npH |X| < 5 He nmpeBblllaer
3-10-5.

Mpumep. x = — 2. Al (—2) = 0,22740743, Bi (—2) =
= — 0,41230258; Tounnle 3navenus Ai (—2) = 0.22740743, Bi (—2) =
= — 0,41230259.

VI.1.4. TMNEPTEOMETPUYECKHME ®YHKUUM
VI.1.4.1. TMNEPTEOMETPUYECKUIA PAL

I'nnepreomerpuueckuit psg F (a, B, ¢, x) (npu x| <1; c 40,
—1,—2, ...) npencrasasier co6oii yacTHLIH cayuai peleHus auddepeHun-
aNbHOTO THIIEPreOMeTPHUECKOro ypaBHEHHSA

x(1—x)y"+[c—(@+b+1)x]y'—aby=0.

Ins Beiyncnenns ¢ynkuun F (a, B, ¢, X) Hcnosab3yercss npejcTaBie-
HHe npubauxenHoro snauenus F (a, B, ¢, X) B Buge psana [14]

N {—1
= (a+i)(b+1])
F(a, b, ¢, x)=1+4 —_— X,
( ) ,§, ,l;lo (14) (i)

Mporpamma VI.1.4.1/21

Anpec Komauga Kox Anpec KomaHpaa Kog Anpec Komanaa Kon
00 P2 21 40 P, 43 80 4 06
01 ¢/n 78 41 F 5 52 81 F6 62
02 P3 31 42 l-I 06 P — 16
03 C/m 78 43 8 82 83 + 96
04 P4 41 44 4 96 84 P6 61
05 C/Il 78 45 P, 43 8 — 86
10 PS5 51 50 F 8 82 90 P x=0 59
11 1 14 51 1 14 91 P2 21
12 P6 61 52 96 92 F6 62
13 P7 71 53 P8 81 93 C/II 78
14 0 04 54 4 06
15 P8 81 5 P /—/ 53 HHcrpykuns
20 F3 32 60 X 26
21 FT 06 61 4 06 B/O xC/ltaC/llB
22 8 82 62 P /—/ 53 C/TIT ¢ C/IT
23 4+ 96 63 <« 16
24 P, 43 64 36 Peructpnl
25 F4 42 65 4 06
30 PT 06 70 F 2 22 2 X
31 8 82 71 x 26 3 a
32 4+ 96 72 4 06 4 b
3 3} 06 73 F7 72 5 c
4 P /—/ 53 74 X 26 6 F
3B X 26 75 P7 71 7;8 onepaTHBHble
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IMporpamma VI.1.4.1/54,52

Anrpec Komanpaa Kon Anpec Komasna ' KoR Anpec KomaHpa Kon
00 x—>I10 40 18 + 10 36 -+ 10
0l F. 25 19 Tl-x 1 61 37 — 11
02 x—IIC 4C 20 IN-xB 6L 38 F x=0 5E
03 F. 25 21 + 10 39 12 12
‘04 x-»I1B 4L 22 X 12 40 F Bx 0
05 <«—— 14 23 Il->x | 61 41 C/N1 50
06 x—=I1A 4— 24 1 01
07 1 01 25 4+ 10 HHerpykuus
08 x—>I12 42 26 13
09 0 00 27 Tl-»x 1 61 aB4 BB ¢Bt x
10 b1 51 28 Il-»x C 6C B/O C/1
11 16 16 29 4+ 10 Perucrpe
12 F Bx 0 30 13
13 I-x 1 61 31 II»x 0 60 0—2 omepatupHbie
14 1 01 32 X 12 A a
15 + 10 33 II-x 2 62 B B
16 x—IT11 41 34 X 12 C c
17 T->x A 6— 35 x-I12 42

OtHocHTebHAA MOrpewHocTs § He npeswimaer 1- 104,
=1,B=1¢ =1, x=0,8.

Ilpumep. a

F (1; 1; 1, 0,8) = 5, 000000; TouHoe 3nauenne F (1;1;1;0,8) = 5,0.
Bpemsi Bbluncienus npumepa — 6—8 MuH.

V1.1.4.2. BbIPOXAEHHASA
TMNEPTEOMETPUYECKASR ®©YHKUUSA

Buipoxpaennas runepreomerpuueckas pyHkuus @ (a, ¢, x) sBasfercs

pelueHHeM BBIPOXKIEHHOTO
ypaBHenus [14]

THIlepreoMeTPHYECKOro JHMbepeHIHaIbHOTO

xy"+(c—x)y' —ay=0

npu ¢ = 0; —1,—2, ...
Oyukuua @ (a, ¢, X) npeacrapasercs NPHOMHKEHHO B BHJIe pAAa

-~

®(a, c, x)=1+

a+j X
o (A1) (e+i)



MMporpamma VI.1.4.2/21

Agxpec Komanpga Kon Agnpec KomaHnpga Konx Anpec Komannaa Kon
00 P2 21 32 F7 72 64 <« 16
01 C/n 78 3 1 14 65 -+ 96
02 P3 31 34 + 96 70 P5 51
03 C/II 78 3% P7 71 71 — 86
04 P4 4] 40 4 06 72 P x=0 59
05 1 14 41 P /—/ 53 73 F <— 15
10 PS5 51 42 X 26 74 F5 52
11 P6 61 43 4 06 75 C/n 78
12 0 04 4 P /—/ 53
13 P7 71 45 - 16 HHcTpykuus
14 F3 32 50 36
15 4 06 51 4 06 x B/O C/ITaC/IT ¢ C/I1
20 F7 72 52 F 2 22
21 + 96 53 X 26 Perucrpsl
2 P, 43 54 4 06
23 F 4 42 55 F 6 62 2 X
24 4 06 60 X 26 3 a
25 F7 72 61 P6 61 4 c
30 + 96 62 4 06 5 ®(a, ¢, x)
31l P, 43 63 F 5 52 6;7 onepaTHBHbIE

[porpamma VI.1.4.2/54,52

ARpec KomaHga Kox ARpec KomaHAa Kok Allpec KomaHpaa Kog
00 x-I10 40 16 -+ 10 32 F x=0 5E
01 F . 25 17 Tl»x 1 61 33 10 10
02 x—>I1C 4C I8 Il»x C 6C 34 F Bx 0
03 <«—— 14 19 4+ 10 35 C/I 50
04 x—>ITA 4-— 20 13
05 1 01 21 1 0l
06 x—I12 42 22 Tl»x 1 61 Hucrpykuns
07 0 00 23 + 10
08 bBIT 51 24 13 aB4 ¢B4f xB/O C/MT
09 14 14 25 Tl-x 0 60
10 F Bx 0 26 X 12 Perucrpnl
11 x| 61 27 Tl>x 2 62
12 1 01 28 X 12 0 X
13 + 10 29 x—I12 42 1;2 onmepaTHBHbIE
14 x->I11 41 30 -+ 10 A a
15 Il»x A 6— 31 — 11 C c
Mpumep.a =1, ¢c =1,x=5,d (I; 15 9)

BpeMms BbIYHCJIEHHS TpUMepa — 2 — 3 MHH.
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VI.2. CNEUMATIbHBIE ®YHKLUWH
Ang CTATUCTUHECKMX PACYETOB

V1.2.1. TAMMA-®YHKUMSA U POACTBEHHBIE EW ®YHKUHU

Vi.21.1. TAMMA-®OYHKUUA

avma-bpynkunsa T (X) onpenensieTcsi Kak peleHHe (DYHKIHOHAJIbHOTO
ypasuenus [13] )
F'x+1)=x-T'(x) npu I'(I)=1.

Ins x > 0 wumeer MecTo NpejcTaBjieHHe

I (x)=[e-ttx—1dt.

0

V1.2.1.1.1. Boiuncnenme 3Hauenus I(x]) Ha uHTepBane
—66<x<70 ¢ ucnonb3oBaHHEM
npeacraBneHus CTMpAMHra

Hns  Boluncnenuss I' (X) yaoGHBIM — oKasbiBaetcss  NPHOJIMIXKeHHOE
npejcraBnesne CTHpAUHTa

1
Fxtl) (%) e % ) X, x>0,

PekyppentHbiM mpeoGpa3zoeannem [ (x 4 1) = x I (x) 310 cooTHoule-
HHe MOXXKHO PacrnpoCTPaHHTh Ha Bce JONYCTHMble 3HAYEHHS X.

Mporpamma VI.2.1.1.1/21

Anpec | Komanpa Kox Anpec | Komauga Kox Anpec | Komanga | Kog
00 P3 31 32 Pin 13 64 Pa=n 23
01 P4 41 33 1 14 65 2 24
02 1 14 34 — 86 70 X 26
03 P2 21 35 I-I 06 71 l-j 06
04 F2 22 40 5 52 72 5 52
05 4 06 41 X 26 73 X 26
10 F3 32 42 P, 43 74 Fy~ 65
11 P5 51 43 F5 52 75 4 06
12 36 4 1 14 8 P /—/ 53
13 P2 21 45 2 24 81 X 26
14 F3 32 50 X 26 82 (/I 78
15 1 14 51 F 1/x 45
20 + 96 52 ¢} 06 HHCTpyKuHus
21 P3 31 53 P /- 53
22 F5 52 4+ 96 x B/O C/11
23 9 94 55 Pex 33
24 — 86 60 4 06 PerncTph
25 P x>0 49 61 F2 22
30 F ¢4 05 62 X 26 2—5 onepaTtHBHbIE
31 F5 52 63 P, 43
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Mporpamma VI1.2.1.1.1/54,52

Anpec | Komanpa Kox Agxpec | KomaHga Kox Anpec | Komanga Kop
00 K HOm 54 16 F. 25 32 2 02
o1 1 01 17 Tl>x 6 66 33 X 12
02 <« 14 18 1 01 34 Il»x 6 66
03 Bt OE 19 2 02 35 X 12
04 F. 25 20 X 12 36 Fy~ 21
05 x—I16 46 21 F 1/x 23 37 X 12
06 13 22 TIl>x 6 66 38 C/I1 50
07 1 01 23 Fln 18
08 Il-»x6 66 24 1 01 HHcTpykuua
09 + 10 25 — 11
10 9 09 26 II->x6 66 x B/O C/lT
Il TII->x6 66 27 X 12
12 — 11 28 4 10 Peructp
13 F x<0 5C 29 FeXx 16
14 04 04 30 X 12 6 onepaTHBHBIH
15 F. 25 31 Fn=n 20

13¢ npu x >9,
(40—3x)c mpu x < 9.
O’I‘HOCHTeJIbHaﬂ norpewHocTs § He mpesbimaer 1-10-5.

Ipunep. = —3,5. [(—3,5 = 0,27009; TouHOe 3HAUeHHe
(3,5 = 0 270088.

Bpemsi BbiunciaeHna— T = {

V1.2.1.1.2. Boluncnenme npubnmxenHoro sHayenus I(x)
npu x>0 no popmyne [7]

x(x—1)
2
Frx)="——, 0<x< L.
X

Ilpp x> 1 pekyppeHTHEIM npeobpa3oBanuem I (x 4+ 1) = x T (x)
3HaueHHe X nepeBofuTcs B o6mactb 0 < x < 1.

IMporpamma VI.2.1.1.2/21

Anpec | Komasga Koa Azxpec | Komanha Kon Axpec | Komanna Koxa
00 P2 21 15 P4 41 34 4 06
0l P3 31 20 1 14 35 F 3 32
02 F x2 55 21 — 86 40 X 26
03 Fl/x 45 2 P2 21 41 c/m 78
04 P4 41 23 P x<0 69
9% F3 32 24 ¢ 06 HncTpykuus
10 I-T 06 25 1‘1 06
11 4 42 3(1) 4 42 x B/O C/T1
12 X 26 3 X 26
13 P3 31 32 Pex 33 Perncrpu
14 F2 22 33 Fv~™ 65 2—4 onepaTuBHLIE

299



IMTporpamma V1.2:1.1.2/54,52

Agnpec | Komanpna Kox Anpec | Komanza Koxn Anpec | Komanaa Kox
00 B¢ OE 07 F. 25 14 F eX 16
0l B# OE 08 F. 25 I5 Fy~ 21
02 F x2 22 09 1 01 16 X 12
03 F 1/x 23 10 — 11 17 C/N 50
04 <« 14 11 F x<0 5C
05 F. 25 12 05 05 HHcTpykiuus
06 X 12 13 X 12 x B/O C/IT

Bpewms Boiuncaenns T = 2 (x + 3) c.

OTHocHTeNbHAs! TOTPEeIHOCTh BhluHcaeHus § He mpesbimaer 1 %.
IIpumep. x = 4,5. T (4,5) = 11, 5828; TouHoe 3Hauenue I (4,5) =

= 11,6317.

Vi.2.1.2. JOTAPUDOMUYECKASA

NPONU3BOAHAS TAMMA-®YHKLMH

Jlorapudmuueckasi npon3BofiHasi raMma-byHKIMH P (X) TpejcTaBasercs

Kak [11]:

P =——InT(x) =

I (x)
I (x)

Jansi BeluHcaeHns ¢ (X) npeAcTaBiasieTcsi NPHOIHIKEHHO B BHJE psifia

N
~ 1 1
= — — - , N=9
YO =—C+x—D| ¥ 7oy T T '
=1 N—!——2—
rae C = 0,5772157 — nocrosinnas ditaepa.
IMporpamma VI1.2.1.2/21

Anpec | Komanpa Kon Anpec | KomaHpga Kog Appec | Komanga Kon
00 4% 06 24 X 26 52 4 06
01 1 14 25 Fl/x 45 53 F5 52
02 — 86 30 ¢ 06 54 — 86
03 P4 41 31 F3 32 55 C/I 78
04 <« 16 32 4 96
05 2 24 33 P3 3l HHcrpyKuus
10 36 34 F2 22
11 9 94 3B 1 14 0,5772157 P 5
12 P2 21 40 — 86 x B/O C/It
13 + 96 41 P2 21
14 F I/x 45 42 P x=0 59 Perucrpn
15 P3 31 43 F2 22
20 F2 22 4 F4 42 2;3 omepaTHBHbie
21 l-T 06 45 l-I 06 4 x—1
22 4 42 50 3 32 5 0,5772157
23 4+ 96 51 X 26
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IporpamMa VI1.2.1.2/54,52

Anpec | Komanaa Kon Anpec | KomaHaa Kona Anpec | Komanna Kon
00 x-—I11 41 11 [lox 2 62 \ 22 c/m 50
01 1 01 12 + 10
02 — 11 13 F Bx 0 HueTpyKuus
03 9 09 14 X 12
04 x—I12 42 15 F 1/x 23 0,5772157 x—I1 3
05 Il—-x 1 61 16 10 x B/O C/IT
06 2 02 17 F L2 58
07 13 18 10 10 Peructphi
08 i0 19 X 12 1 x
09 F 1/x 23 20 II->x 3 63 2 onepaTHBHBIH
0 «—— 14 21 — 11 3 0,5772157

Bpewms sbiyucnenuss — 25 c.
A6comotHast mnorpeumHocTb BbluHCAeHHs A mpu 1 < X < 2 He mpe-
Brimiaet 5. 10-3.

Hpumep. x = 1,5. 13(1,5) = 0,03652; TouHoe s3Hauenue P (1,5) =
= 0,03649.

V1.2.1.3. ®YHKUMS B(x)

®yukuusa p (x) onpenensiercs yepes napy JorapudmMHueCKHX NPOH3BOL-
HBIX TaMMa-pyHKUUH P (X) KaK

. _L x+1 (X
b= (337 ) (3]
Jnsi BblUMCJIEHHS HCNOAB3yeTcsl INpHOIHIKEHHOe mpeiacTaBieHHe f

(x) B BUze psina [28]
N

1 1
= + , N=9.
ﬁ(x) ;1 2i4+x—2) 2i4-x—1) ' ANH4-2x—1
Iporpamma VI.2.1.3/21

Axapec | Komanza Koxa Anpec | Komanaa Kon Appec | Komanaa Koxn
00 4 06 2 — 86 44 P x=0 59
0r 1 14 23 1 14 45 P2 21
02 8 84 24— 86 50 F 4 42
03 P3 31 25 P2 21 51 C/II 78
04 96 30 X 26
05 P2 21 31 F 1/x 45 HHetpykuus
10 2 24 32 4 06
11 x 26 33 F4 42 x B/O C/1I
12 1 14 34 4 96
13 — 86 3 P4 41 Peructpm
14 F 1/x 45 40 F3 32
15 P4 41 41 2 24 2;3 onepatHBHHeE
20 F2 22 42 — 86 4
21 1 14 43 P3 31
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[Mporpamma VI.2.1.3/54,52

Anpec | Komanpa Kox Anapec | Komaupaa Koa Appec | Komanna Konx
00 B¢ OE 11 F I/x 23 22 F LI 5L
o1 9 09 12 Il»x 2 62 23 12 12
02 x-—I11 41 13 1 01 24 C/IT 50
03 B} 0E 14 — 11
04 10 15 TIl->x 2 62 HucTpyxkuus
05 + 10 16 2 02
06 x—I12 42 17 — 11 x B/O C/I1
07 B4 OE 18 x-I12 42
08 10 19 X 12 Peructpnt
09 1 01 20 F 1/x 23
10 — 11 21 + 10 1;2 onepaTuBHbIE
Bpemsi Bbluncanennss — 30 — 40 c.

AGcomoTHasi MOTPEIHOCTh BblYMCIEHHs A He npeppimaer 1-10—4,
ITpumep. x = 2. B (2) = 0,30687; TouHoe 3HaueHue P (2) =
= 0,306845.

V1.2.1.4. BETA-®OYHKLINA

Bera-pynkuus B (x, y) npy x > 0, y > 0 umeer npejcrasietnue [11]

B (x, y)=Stx—‘(l—t)Y—‘dt

1

0

H onpejessieTcsi C NOMOILbIO ramMa-pyHKUHH:

B(X, y)= I'(x)-T'(y) ]

T (x+y)

Vi.2.1.4.1. X, y — npou3BonbHbie

Ilpu nponsBobHBIX 3HaueHHsix X, y (x >0,y > 0) ncnoabsyerca
npencTaBneHHe NMPHGIHKEHHOTO 3HaueHWsi ramMa-GpyHkuuH Kak [ (X)=
=exp [x (x—1)/2]/x (0 < x < 1), aB c1yyae X > 1 peKypPEHTHBLIM IIpe-
obpasoBanueM I' (x 4 1) = x I' (X) 3HaueHHe X mepeBOAMTCA. B 06J1aCTb

0<x <1.
IMporpamma VI.2.1.4.1/21
Anpec | Komaupga Koxn Appec | Komanaa Kon Aapec | KomaHpa Kon

00 PS5 51 05 F: 35 14 P7 71
0l <«— 16 10 P8 81 15 F4 42
02 P4 41 11 F5b 52 20 I 68
03 -+ 96 12 I 68 21 F: 35
04 I 68 13 F: 35 2 P6 61
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Hpodoanenue

Anpec | Komanna Kox | Anpec| Komanpa Koxn Anpec Komanpa | Kog
23 l-j 06 50 X 26 73 F3 32
24 7 72 51 P3 31 74 X 26
25 X 26 52 F2 22 75 B/O 48
30 ¢ 06 53 P6 61
31 F8 82 54 1 14 HHcTpyKius
32 36 55 — 86
23 g/n 78 60 ll;2 %é x 4 yB/OC/M

4 2 21 61 x<<0

35 P3 31 62 4 44 Pernctpst

40 F x2 55 63 I-I 06 2;3 onepaTuBHble

41 F 1/x 45 64 6 62 4 x

42 P6 61 65 X 26 5 vy

43 F3 32 70 P ex 33 6 TI'(x)

4 3} 06 71 Fy~™ 65 7 T(y)

45 F6 62 72 4 06 8 TI(x+y)
Mporpamma VI.2.1.4.1/54,52

Aapec | Komanga Kopx Anpec | KomaHaa Kox Aapec | Komanaa Koa
00 x—=I11 41 17 TI»x 0 60 34 F ex 16
0l ~— 14 18 13 3% Fy~ 21
02 x->I10 40 19 C/n 50 36 X 12
03 T 53 20 x-=I13 43 37 B/O 52
04 20 20 21 F I/x 23
05 x—I12 42 22 BII 51 HHeTpyRuus
06 II-x0 60 23 27 27
07 Tl-»x 1 61 24 x-I13 43 x Bt y B/O C/IT
08 + 10 25 F. 25
09 TIM 53 26 X 12 Peructpnt
10 20 20 27 TI-»x 3 63
11 x=>I10 40 28 Il->x 3 63 0 x; I'(x+y)

12 II-x1 61 29 1 01 1 vy

13 TIIT 53 30 — 11 2 I(y)

14 20 20 3l F x<0 5C 3 omnepatHBHuI
15 Il-»x 2 62 32 24 24

16 X 12 33 X 12

Bpemsi Bbuucnenuss — T =5 (x + y+ 5) c.
OTHOCHTEbHAS TOTPELHOCTD BbIYHC/IEHHS 6 He mpeBblutaer 2 %.
ITpumep. x = 2,5; y = 4. B (2, 5: 4) = 0,0277056; TouHOE 3Haue-

Hue B (2,5; 4)

= 0,027705627.
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V1.2.1.4.2. x, Yy — uensvie M nonyyenbie

Hnsi BeiuncneHns B (X, y) npu uenbiX M nosyuenbiX 3HayeHHAX X, V
(x =n/2, y=m/2; n, m — uenbie YHCIa) HCNOABb3VETCS TOUHOE TPes-
CTaBJieHHe ramma- rpvm{uuu

Mporpamma VI.2.1.4.2/21

Anpec | KomaHaa Kon Apnpec | Komanpa Kon Anpec | Komaupa Kon
00 P3 31 25 P4 41 54 P eX 33
01 «—— 16 30 C/I 78 55 ) 06
02 P2 21 31 FT 06 60 F4 42
03 -+ 96 32 4 42 61 X 26
04 1 14 33 X 26 62 B/O 48
05 P4 41 34 P4 41
10 «—— 16 35 16 HHerpykuus
11 T 68 40 1 14
12 P4 41 41 — 86 x 4 y B/OC/nl
13 F I/x 45 42 P x=0 79
14 P4 41 43 PS5 51 Peructpnl
15 F2 22 4 P x<0 69
20 I 68 45 F3 32 2 x
21 P4 41 50 ¢4 06 3y
22 P4 41 51 P=m 23 4 onepaTHBHBbIK
23 F3 32 52 P In 13
24 1M 68 53 X 26

IMporpamma VI1.2.1.4.2/54,52

Anpec | KomaHnga Kopa Aapec | Komanaa Kon Anpec | Komauaa Kox
00 <«— 14 13 1 53 26 X 12
01 x—I11 41 14 19 19 27 F e* 16
02 F Bx 0 15 C/II 50 28 X 12
03 4 10 16 /—/ oL 29 B/O 52
04 1 0l 17 % 12
05 <«— 14 18 F Bx 0 HHerpykius
06 T 53 19 1 01
07 19 19 20 — 11 x B4 y B/O C/1
08 F I/x 23 21 /—/ oL
09 TIl-x 1 61 22 F x>0 59 Peructp
10 1 53 23 16 16
I 19 19 24 Fan 20 1 x
12 «~— 14 25 F In 18
Bpemst Boiuucaenns — T =4 (x +y +4) c.

ITpumep. x = 1,5, y = 4. B (1, 5; 4) = 0,101587.
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VI.2.1.4.3. Buiuucnenne B (x, Y] ¢ ucnonb3oBaHuem
npeAcTaBneHMs ramma-gyHkuuu no copmyne CTMPRMHra

IMporpamma VI.2.1.4.3/54,52

Anpec | KomaHpa Kon Anpec | Komanpa Kon Anpec | KomaHpaa Kox
00 x—oI12 42 24  x->I16 46 48 F eX 16
0l «— 14 25 13 49 X 12
02 x->I11 41 26 1 01 50 Fn 20
03 -+ 10 27 I->x 6 66 51 2 02
04 TIIT 53 28 + 10 52 X 12
05 20 20 29 9 09 53 Il—»x 6 66
06 x—I15 45 30 IT-»x 6 66 54 X 12
07 Il—-»x 1 61 31 — 11 55 Fy~™ 21
08 1M 53 32 F x<0 5C 56 X 12
09 20 20 33 23 23 57 B/O 52
10 x-»I13 43 34 F. 25
11 IM>x 2 62 35 F. 25 HHcTpyxuus
12 1 53 36 TIl-x 6 66
13 20 20 37 1 01 x B4 y B/O C/11
14 x—II 4 44 38 2 02
15 Tl—»x 3 63 39 X 12 Perucrpu
16 X 12 40 F 1/x 23
17 Il->x 5 65 41 Il->x 6 66 1 x
18 13 42 F In 18 2 y
19 ¢C/n 50 43 1 01 3 TI'(x)

20 1 01 44 1 4 T(y)

2l —— 14 45 TI1-x 6 66 5 T(x+y)

22 B¢ OE 46 X 12 6 onepaTHBHbIH
23 F. 25 47 + 10

Hpumep. x = 4,y =1,5. B (4; 1,5) = 0,10158753; TouHoe 3HayeHue
B (4; 1,5), = 0,1015873.
BpeMst BbluHc/ieHHST npuMepa — 2,5 MUH.

V1.2.1.5. HEMONMHAA FAMMA-®OYHKLUAA

Henonxas ramma-¢yHKuus y (a, X) onpegensiercs kak [11]
X
v (a, x) =Se“‘-t=‘1 dt, x>0, a>0.
0
Jlna BbIUMCJEHHS HCNOJb3YeTcsi NpejacTaBieHde y (a, X) B Bule psia

AN

. 7 N
M —x, X _x —1 —
Y, x)=e - (1+ 2 1 — ) as=0, —1, —2, ...

i=0j=1
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V1.2.1.5.1. Boiuncnenmne ;[a, X} NpM PMKCHPOBAHHOM uMCne
cnaraembix B cymme N=int{9+42x)

Mporpamma VI.2.1.5.1/21

Anpec | Komarna Kon Anpec | Komanpga Kog Anpec | Komanga Kon
00 P3 31 32 0 04 64 P4 41
0l «— 16 33 P7 71 65 F5 52
02 P2 21 34 F7 72 70 1 14
03 Pln 13 3B 1 14 71 — 86
04 X 26 40 + 96 72 P5 51
05 I-I 06 41 P7 71 73 P x<0 69
10 2 22 42 I-I 06 74 F: 35
11 — 86 43 3 32 7% F4 42
12 P ex 33 44 | 96 80 C/I 78
13 l-j 06 45 l-j 06
14 3 32 50 2 22 HHcTpykuns
15 36 51 <+— 16
20 P4 41 52 36 x + aB/OC/lT
21 P6 61 53 l‘j 06
22 F2 22 54 6 62 Peructpst
23 2 24 55 X 26
24 X 26 60 P6 61 2 x
2 9 94 61 FT 06 3 a
30 4+ 96 62 4 42 4 v
31 P5 51 63 96 5;6 onepaTHBHBIE

Mporpamma VI.2.1.5.1/54,52

Anpec | Komanpa Kon Anpec | Komanpa Kox Anpec | Komanaa Koxn
00 x-=>I11 41 12 x 12 24 F ex 16
0l +— 14 13 Il->x1 61 25 : 13
02 B# OE 14 F I/x 23 26 C/n 50
03 B¢ OE 15 10
04 10 16 F L2 58 HHcTpykuus
05 9 09 17 08 08
06 -+ 10 18 F. 25 x B4 a B/O C/n
07 x—>I12 42 19 F 25
08 Il-»x1 61 20 F In 18 Pernctpnt
09 T[l-x 2 62 21 I-»x1 61
10 + 10 22 X 12 1 a
1 13 23 — 11 2 ollepaTHBHBL

Bpemsa sBbmuucaenuas — T =6 (x 4 5) c.
OrHocHTeNIbHAs NOTPEIHOCTh BbluMcsieHHsi O He mpesbiiaer 11078,

Mpumep. a=3, x=25. vy(3; 5 = 1,75070; ToyHoe 3HayeHue
7 (3; 5) = 1,750696.
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V1.2.1.5.2. BuluMcnenue ~y[a, X} A0 MAWMHHOTO Hyns

{Tporpamma VI1.2.1.5.2/21

Appec | Komanama Kog Axpec | KomaHpa Kon Anpec | Komanga Kon
00 P3 31 31 4 06 62 — 86
01 F 1/x 45 32 F6 62 63 P ex 33
02 P4 41 3 X 26 64 4 06
03 P6 61 34 P6 61 65 F4 42
04 - 16 35 4 06 70 X 26
05 P2 21 40 F4 42 71 c/1 78
10 0 04 4] 16
11 P5 51 42 + 96
12 F5 52 43 P4 41 Huctpyxuns
13 1 14 4 — 86
14 + 96 45 P x=0 59 x + aB/O C/lI
15 P5 51 50 P <«— 13
20 ¢} 06 51 F2 22 Peructpnt
21 F3 32 52 P In 13
22 + 96 53 4 06 2 x
23 F 1/x 45 54 F3 32 3 a
24 06 5 X 26 4—6 oneparusHble
25 F2 22 60 4 06
30 X 26 6l F2 22

Mporpamma VI1.2.1.5.2/54,52

Appec | Komunpa Kox Anpec | Komanna Kox Anpec | Komanaa Kon
00 x—I11 41 14 [l-x 2 62 28 13 13
0] ~— 14 15 [I->x0 60 29 + 10
02 x->I10 40 16 X 12 30 c/n 50
03 FIn 18 17 Il->x 3 63
04 X 12 18 1 01 Huerpykuns
05 Il-x0 60 19 4+ 10
06 — 11 20 x—I[13 43 x B4 a B,O C/Il
07 F ex 16 21 II->x 1 61
08 0 00 22 4+ 10 Perunctpsl
09 <« 14 23 13
10 0 00 24 x—>I12 42 0 x
11 BIT 51 25 + 10 1 a
12 20 20 26 — 11 2;3 oneparuBHble
13 F Bx 0 27 Fx=0 5E

Bpemsa Bouiuncaenuss — T = 12 (x 4 5) c.
OTHOCHTe/IbHAS MOI'PeUIHOCTh BbYHcAeHHs § He mpesbuuaer 1.10-¢.
Mpumep. a=1,x=3. y(1;8 = 0,950212; TouHOe 3HaYeHHe
y (1; 3) = 0,9502129.
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Vi.2.2. ®YHKUMM BECCENS
M CBA3AHHBIE C HUMH DYHKLIUHU

V1.2.2.1. ®YHKUMKU BECCENS Jx(x) U 1x(x)

Oyukuus beccens Ji (x) onpenensierca xak [11]

Jk(x)=__2_(i_

19
2
_ 5 cos (x cos t)-sin2k tdt,
Var(k+1,) 4

a momuduunpoBanHas ¢yukuus Beccens Iy (x) cesizana c J, (x) coort-
HOLIEHHEM

I (x) =i—k-Jy (ix).
®yHknuu J, (x) B Ix (X) Moryr ObiTh npejcraBjieHnl B BHje psiia
k+ 2i
- (F D (%)
L k=Y e

i=0
rie B npaBofi YacTH 3HaK MHHYC OTHOCHTCH K Jk (X), a 3HaK mJioc oTHocHTes K Iy (X).

V1.2.2.1.1. Boiumcnenns Jy[x] u Ii{x)
NpM UenbiX 3HAaYEHMAX

Jas BeluHcseHns Hcrnosbdyercss pasnoxenue J, (x) w I (x) B pax
u npexacrasnenue I' (k + i+ 1) = (k + i) !. B 3aBucumoctu or mpen-
BapHTEJNbHOH YCTAHOBKH B perucrpe namsaTtH 7 3HaueHuss — 1 uan -+ 1
0 nporpamme BbIYHCJAETCS COOTBETCTBEHHO Jy (X) uam Iy (x).

Fporpamma VI.2.2.1.1/21

Anpec | Komanna Koa Anpec | Komanpa Kopn Anpec | Komaupa Kog
00 P3 31 21 F4 42 42 1 14
0l - 16 22 I-I 06 43 -+ 96
02 2 24 23 4 42 4 PS5 51
03 : 36 24 36 45 4 06
04 P2 21 25 F 1/x 45 50 F3 32
05 0 04 30 P4 41 51 —+ 96
10 P5 51 31 P6 61 52 X 26
11 F3 32 32 16 53 II 96
12 «— 16 33 1 14 54 2 22
13 xv 38 34 — 86 55 F x% 55
14 P4 41 35 BII 58 60 <«—— 16
15 <«— 16 40 P2 21 61 : 36
20 Pxs0 79 41 F5 52 62 4 06
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ITpodoarxenue

Anpec | Komanaa Kon Anpec | Komauna Kon HHcTpykuns

63 F7 72 81 F5 52 —1 mgns J
6 X 2% 8 1 o6 Boper T{ | MTT
65 06 83 F2 22

% A4 42 84 — 86 x + kB/O C/II
71 X 26 8 9 94

72 P4 41 9 — 86 Perucrpu

73 l-j 06 91 P x>0 49 2 x/2

74 6 62 92 F4 42 3 k

7% 4 96 93 F6 62 4;5 omnepaTUBHHE
80 P6 61 94 C/N 78 6 Juau I

7 —1 nan 1
[Mporpamma VI.2.2.1.1/54,52

Appec | Komanga Kon Anpec | Komanga Kog , Anpec | Komanpa Koa
00 x—II2 42 17 x| 61 34 FLI 5L
01 «— 14 18 F x2 22 35 25 25
02 2 02 19 II>x 7 67 36 c/1 50
03 13 20 X 12

04 x-—II1 41 21 Il-x 1 61 HHcTpykuus

05 Fin 18 22 8 08

06 X 12 23 + 10 —1 aaa J
07 F ex 16 2 x—I1 4 Beer 7{T] 30y
08 Il-x 2 62 25 Tl-»x 1 61 x B4 k B/O C/I1
09 BII 0C 26 TI->x 2 62

10 x—>II3 43 27 + 10 Perucrpn

11 F. 25 28 13

12 IT-x 3 63 29 IT»x 1 61 1;3 omepaTuBHHE
13 13 30 13 2 k

14 F L3 5— 31 X 12 7 FI

15 12 12 32 IT-x3 63

16 x—I13 43 33 + 10
Bpema ppiuncnenns — T =3 (x 4+ 20) c.

AG6comoTHasi norpemHocTh BhiuHMcaeHHss A npu X < 11 He npesbina-
er 1.10-5.

Mpumepst. x = 3, k=2.7,(3) =_0,48609, 1, (3) = 2,24521;
TouHble 3HageHus J, (3) = 0,48609126, 1,(3) = 2,2452125.

V1.2.2.1.2. Buiumcnenme Ji [x) n Iy (x)
NpM NPoM3BONbHOM 3HaueHuM k

JInst BHIUHCJEHHS HCMOMB3YIOTCS pasnoxenHe J, (x) Hu I, (x) B paxn,
nepeBox I' (z) B o6nacth z > 9 ¢ NOMOIIBIO PEKYPPEHTHOTO COOTHOLLe-
uua I (z 4+ 1) = zI' (2) 1 Boluncnenue mnoayvenuoro I (z) no ¢opmviae
CTHpJauHra.

309



[To nporpamme BoiuHcasiercs J, (X) wau I, (x) B 3aBHCHMOCTH OT npef-
BapHTeNbHOIl yCTAaHOBKH B perucrpe namMaTH C COOTBETCTBEHHO — | HiH

+ 1.
[Iporpamma VI1.2.2.1.2/54,52

Anpec | Komanpa Kop Anpec | Komanpa Kog Anpec Komanpa | Kop
00 x—ITO 40 25 Il-x 0 60 50 F eX 16
0l «—— 14 26 -+ 10 51 Fn 20
02 2 02 27 X 12 52 2 02
03 : 13 28 F L3 5— 53 X 12
04 x—I11 41 29 24 24 54 Il-x 3 63
05 F x? 22 30 II-x1 61 55 X 12
06 TM—+x1 61 31 FlIn 18 56 Fvy 21
07 9 09 32 II-x0 60 57 : 13
08 x—IT13 43 3 X 12 58 X 12
09 4+ 10 34 II-x0 60 59 C/n 50
10 x—IT 2 42 3 9 09
11 M->x2 62 36 -+ 10 Hucrpykuus
12 13 37 x>M3 43 B per. C || A8

: per. \-+1 nas 1
13 IT-»x 2 62 38 FIn 18
14 II-x0 60 39 1 01
15 4+ 10 40 — 11 x B4 k B/O C/IT
16 13 41 Il->x 3 63
17 MN—x C 6C 42 X 12 Peructpbl
18 X 12 43 — 11
19 X 12 4 Tl-»x 3 63 0 k
20 1 01 45 1 01 1 x/2
21 + 10 46 2 02 2;3 onepaTHBHbie
22 F L2 58 47 X 12 Cc —1 nan 1
23 11 11 48 F I/x 23
24 TJl-»x 3 63 49 — 11

Bpems Boiuucaenuss — T =3 (x + 2 + [k]) c.

A6comoTHas MOrpemHocTs BoluHcaeHHss A npH x < 11 He npesblmaer
1-10-5.

Mpumeper. x =3, k=6.J, (3) =0,011394, T (3) = 0,021684;
Tounnle 3HaveHus J, (3) = 0,011394, I, (3) = 0,021684.

V1.2.2.1.3. k — nonyuenste

Buiuncnenne J (x) npu monyuenmx 3HaueHusx k (k =n -+ 1/2 >
> 3/2) mNPOU3BOAHTCA C HCNOJb30BaHHEM PEKYyPPEHTHOro COOTHOIUEHHS
[13]

Jm(x)=Ln;——l)‘Jm—1(x)-Jm—2(x), m=3/y, 535, 75, ...

npu J_./,(x)=l/_%-cosx, J-,,(x)=l/:—x-sinx.
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Tporpamma V1.2.2.1.3/21

Appec | Komanpa Koxa Anpec | Komanga Kon Axpec Komanaa | Kojg
0 P3 31 31 X 26 62 F3 32
0l <« 16 32 P2 21 63 1 14
02 P2 21 33 F4 42 64 — 86
03 F I/x 45 34 l-j 06 65 P3 31
04 P4 41 35 5 52 70 1 14
05 2 24 40 — 86 71 — 86
10 X 26 41 P 4 41 72 P x<0 69
11 P5 51 42 l-i 06 73 3 34
12 3 06 43 2 22 74 F2 22
13 Pn=n 23 4 X 26 7% C/n 78
14 36 45 4 06
15 Fv 65 50 P /—/ 53 Hucrpykuns
20 ¢4 06 51 + 96
21 F 2 22 52 J—/ 56 x 4 kB/O C/IT
22 P cos 83 53 1-1 06
23 X 26 54 2 22 Peructpsbt
24 P, 43 5 P, 43
25 F 2 22 60 <«—— 16 2 J
30 P sin 93 61 P2 21 3—5 omneparuBHbie

IMporpamma VI.2.2.1,3/54,52

Anpec | KomanRa Kon Apxpec | Komanga Kox Anpec Komanga | Kog
00 x—IT2 42 14 F Bx 0 28 F L2 58
01 <« 14 15 IT-»x 3 63 29 18 18
02 x—IT3 43 16 F sin 1C 30 C/I 50
03 F cos 1r 17 X 12
04 II->x 3 63 18 x—I13 43 HHeTpykunus
05 F I/x 23 19 Il->x 4 64
06 x—II 4 44 20 TI—»x 1 61 P/T—B P
07 B# OE 21 — 11
08 4+ 10 22 x—II 4 44 x B4 kB/OC/ml
09 x—II1 41 23 X 12
10 Fa=n 20 24 4+ 10 Peructpu
| B 13 2 /—/ OL
12 FVv 21 26 II-x 3 63 1 2/x
13 X 12 27 +— 14 2—4 omnepaTuBHHE
Bpems sbiuncnenus —T = (4k + 7)c.

flpumep. x = 2, k = 3,5, ,}7/2 (2) = 0,068517; TouHOe 3HaueHHe
J12 (2) = 0,068517.

V1.2.2.2. ®YHKUMH BECCENA-MAKAOHANBAA

Q®ynkuun  Beccensi-Makaonanbaa
Beccens /. (x) npeaenvubiM cootHowenueM [13]

K () = 2 lim 1oy ® =1y ()

y-n sinwy
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V1.2.2.2.1. Buiuncnenwe npubnmrenHoro 3nauenms Ko(x)
(npyu x<C12, 2-10—°<CHK, (x])

K, (X) BbIUHC/ISIETCS C KCMONB30BAaHHEM COOTHOLIEHHS [7]

Ko(x)ze—l.mx]n[_?_. 141,2x+0,68 Vx ]
8 .

X

Ilporpamma VI.2.2.2.1/21

Anpec | Komanga Kon Apnpec | Komanaa Kog Anpec Komanga | Kona
00 P2 21 22 8 84 44 P In 13
01 1 14 23 X 26 45 4 06
02 , 46 24 l-i 06 50 P /~/ 53
03 0 04 25 2 22 51 36
04 3 34 30 F1/x 45 52 C/I 78
05 X 26 31 -+ 96
10 P e* 33 32 1 14 Huerpyxuns
11 P, 43 33 N 46
12 +— 16 34 2 24 x B/O C/IT
13 F 1/x 45 3B+ 96
14 Fy 65 40 9 94 Peructp
15 0 04 41 X 26
20 , 46 42 8 84 2 x
21 6 64 43 36

INporpamma VI1.2.2.2.1/54,52

Anpec | Komanga Kon Azpec | Komanpa Kog ARpec Komanga | Kon
00 B# OE 11 . 0— 22 0 00
0l F 1/x 23 12 2 02 23 3 03
02 B¢ 0E 13 + 10 24 X 12
03 Fy 21 14 9 09 25 F eX 16
04 0 00 15 X 12 26 : 13
05 . 0— 16 8 08 27 C/Il 50
06 6 06 17 13
07 8 08 18 F In 18 HHcTpykuns
08 X 12 19 <«— 14
09 4 10 20 1 01 x B/O C/IT
10 1 01 21 . 0—

Bpems Buuucaenuss — 10 c.

OtHocHTeIhHAs MOTPEINHOCTb BhluHcseHusi 8 He npesbliaer 2 %.

Hpumep. x = 2. K, (2) = 0,1143886; Tounoe 3nauenne K, (2)=
= (,1138939.
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V1.2.2.2.2. Buluucnenne npubnmeHHoro 3Hauenus K;(x)
(npyn x<<12; 2-10-8<CK(x])

K; (X) BblUHC/ISIeTCS C MCTNIONB30BaHHEM COOTHOIueHus |7}

Kl(x)zll_i;ﬂ.e—x

Mporpamma VI.2.2.2.2/21

Anpec | Komanpa KoAa Apnpec | Komanza Kona \ Anpec Komanpa | Kog
00 4 06 I x 26 | 22 c/n 78
0l P ex 33 12 1 14
02 x 26 13 4+ 96 HucTpyKuus
03 P, 43 14 Fv 65
04 <« 16 15 4 06 x B/O C/IT
05 5 54 20 P /—/ 53
10 PlIn 13 21 36

[Mporpamma VI.2.2.2.2/54,562

Anpec Komauga Kopn Axnpec | Komanpa Kon l Antpec Komanpga | Kog
00 F eX 16 06 Fln 18 | 12 C/II 50
01 F Bx 0 07 X 12
02 X 12 08 -+ 10 Hncrpykuus
03 1 01 09 Fv 21
04 F Bx 0 10 «+— 14 x B/O C/IT
05 5 05 [ S 13

Bpemsi BbluncaeHus— 7 c.
OtHocuTeNbHAs NOTPEIHOCTL BLIUMCAeHHs & He npesbliuaer 2 %.

Mpumep. x = 0,5. K, (0,5) = 1,6296; Tounoe 3nauenne K 0,5) =
= 1,656441.

V1.2.2.2.3. BeiucneHme npubnmxeHHoro sHauenns Kn(x)
npu n—>1

K, (x) Bbiuncasiercss mpu n > 1 ¢ HCNOABL30BAHHEM NPHBEIEHHBIX BHI-
me oueHok K, (x) n K; (X) n pekyppeniHoro coorHouienus |11]

Kieta (9= K1 (%) + 25 Ky (0.
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IMporpamma VI1.2.2.2.3/54,52

Aznpec | Komanza Kon Appec | Komanpga Kog Anpec Komanjga | Kog
00 x—I13 43 24 14 48 F Bx 0
01 Cx or 25 1 01 49 2 02
02 x—I14 44 26 . 0— 50 X 12
03 <«— 14 27 0 00 51 M->x 2 62
04 x—>I12 42 28 3 03 52 13
05 B¢ 0E 29 X 12 53 KIl-x4 T4
06 F I/x 23 30 F ex 16 54 F . 25
07 O 00 31 13 55 Il->x 4 64
08 . 0— 32 II-x 2 62 56 X 12
09 6 06 33 F ex 16 57 + 10
10 8 08 34 F Bx 0 58 F L3 5—
11  F Bx 0 35 X 12 59 47 47
12 Fy 21 36 F Bx 0 60 C/IT 50
13 13 37 5 05
14 4+ 10 38 FIn 18 Hucrpykuus
15 1 01 39 X 12
16 . 0— 40 1 01 x B4 n B/O C/IT
17 2 02 41 10
18 + 10 42 Fy 21 Perncrpnl
19 9 09 43 14
20 X 12 44 13 2 x
21 8 08 45 BII 51 3;4 oneparHBHble
22 13 46 58 58
23 FIn 18 47 <« 14

Bpemsi Boiuncienus — T = (4,5n + 15) c.
OrHocuTenbHas morpewHocTb BbluHcaeHHs O npu X < 10, n < 10 He
npessbimaer 2 %.

Mpumep. x = 2. n = 2,K, (2) = 0,25338; TouHoe 3nauenHe K,(2)=
= (),25376.

V1.2.2.3. ®YHKUMN CTPYBE

®yukunn Crpyse H,, (x) u L (x) onpenensiores: H3 cooTHoweHHi [28]:

x \k
o
2 : j sin (x-cos t)-sin2k tdt,

e 0= Va r(k-l— 1) 5

2
/ k
_1_) /2

__2 (2 . .cin2k
L, (x) = e bYsh(x cos t)-sin2k tdt.

x>0
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Bouncasioress npubnuxkenHoie 3HaueHusi H, (X) u L; (X) npu 1enabix
# TIoNyleabiX 3HadeHHsx K ¢ nmomombio pasnoxenns B psij (28):

x \k
Hy (x); T ( (3 v E® F
X); X) = — 1 .
g g Varl (k+ 3/2) [ + i=21 (2i+ ! ml_—__lo 2k -+2m -1 ]
B npasoi#t uacru YPABHEHHS 3HAK MHHYC OTHOCHTCH K H,: (x), a
3HaK MJItoc OoTHocHTeS K Ly (X).

ITo mporpamme Bpiuucasercs Hy (x) wam Ly (X) B 3aBHCHMOCTH OT
npe/BAPUTEJNBbHOH YCTAaHOBKH COOTBETCTBEHHO — 1 unu + 1 B peructpe
namsitu C.

ITporpamma V1.2.2.3/54,52

Anpec | Komanpa Kona Anpec | Komanpa Kox Anpec Komanpaa | Kox
00 x—ITO 40 24 14 48 II-x 0 60
01 1 01 25 1 01 49 4+ 10
02 -+ 10 26 — 11 50 : 13
03 x—IT2 42 27 13 51 IN-x C 6C
04 2 02 28 F Bx 0 52 X 12
05 F I/x 23 29 F L2 58 53 1 01
06 -+ 10 30 25 25 54 + 10
07 «— 14 31 F 1,x 23 55 F LI 5L
08 B¢ 0E 32 Fn=n 20 56 39 39
09 B¢ 0E 33 Fln 18 57 X 12
10 4- 10 34 X 12 58 c/m 50
11 3 03 35 F ex 16
12 + 10 36 Fv 21 Huctp ykuus
}2 ;—»I‘l 1 41 37 13 | H

. 25 38 1 01 {—1 pns
15 2 02 39 I-x 3 63 Boper- Cy oy s L
16 : 13 40 F x? 22 x B4 x B/O C/IT
17 x->I13 43 4] X 12
18 FlIn 18 42 TIl-x 1 61 Peructpsnl
19 II->x 2 62 43 2 02
20 % 12 44 F 1/x 23 0 K
2] F ex 16 45 10 1;2 onepaTHBHblE
22 2 02 46 13 3 x/2
23 X 12 47 F Bx 0 C —lwunml

Bpems Bbiuncaenna — T = (12x 4+ 2k + 35) c.

AGconoTHasi morpemiHoCTb BblHC/AEHHst A He npesbiwaer 2-10-% mpu
x <10u2.-10~*nmpu x < 13. _

Ilpumepne. x = mn, Kk = 1/2. Hy, (n) = 0,90031651, L,/, ()=
= 4,7680542; TouHbie 3Hauewuss H,,, (x) = 0,90031629, L,/ (7) =
= 4,7680539.



NPUNOXXEHUE

Oco6eHHOCTH BHIIOJHEHHA HEKOTOPLIX OMepauyii, HCHONb30BaHHHE NPH COCTAB-
JICHHH Tporpamm .../54 u .../52.

1. Komanga FxY naer uHorga HeBepHbifi pe3ynbTaT. Bmecto Hee ucnoJibayioTest
onepaunu e¥'"* yau 10718,

2. Komaupst K x = I1 Bt 1 K I1 - x Bt ananoruusbl komaHjaM COOTBETCT-
BeHHo Kx — I10 u KII — x0, oTauyasch, 0fHaKO, TEM, YTO H3 COHEPIKHMOrO peru-
cTpa 0 efMHHIA He BHYHTAETCH.

3. Tlpu aBapHilHOM OCTaHOBE NMpOJOJKeHHe cueta komanxoit C/I1 coxpanser npe-
Inayulee cogepxHmoe peructpa X, HO NPHBOJHT K NPONYCKY OXHOH KOMaHJb.

4. Komanga B/O, nomeuennas BHe MOANPOTPaMMH, OCYLLeCTBJisieT Ge3ycJioB-
HHiil mepexop no agpecy 01.

5. Komange Kx — IIN u KIT - xN (N = 0—6) B ciyuae, ec/iu cofiepXKumoe a
peructpa N no MoxyJio meHbue 1, ymenbwaer (npy N = 0 —3) uau yBesuuHBaer
(npu N = 4—6) Benuuuny /a/ na seanunny 8 (6 << 1) B 3aBUCHMOCTH OT a.

6. 3aBHCHMOCTb Pe3yJIbTaTOB BBIYMCJEHHS TPHTOHOMETPHYECKHX (YHKUHH OT
YCTaHOBKH INepekmouaTejs P/I’ mo3sonser co3paBaTh MNPOrpaMMbl BHIYHCJEHHS
Jlx)l;lxx BapHAHTOB OXHOM H TOil JKe 3ajjJaiH NMPH Pa3JHYHOM ITOJOKEHHH NepeKJioyaTenas

7. IlocnenosatenbHOe BHIOJHeHHe KoMaHfZ Fcos m  Fcos—! B 3aBHCHMOCTH
OT ycTaHOBKH TlepekJiouatens P/’ o6pauaer cogepxumoe x peructpa X B 0 npu cie-
AYIOIMX MCXOIHBIX 3HaYeHHAX X: npH |x| << 2,1-1074 (P/T B P) uau npu |x| <
< 1,2-10—2 (P/T 8 ).

8. TlocnegoBaTenbHOe BLIMOJHEHHe MPsAMOH M o6paTHON GYHKUMKH (Hampumep,

Ftg—! Ftg uau FInFe*) npuBoaHT B HeKOTOPHIX [HaNa30HAX MCXOAHBIX 3HaYeHHH X
K OTHOCHTEJIbHO MaJIOMy HM3MEHEHHIO X (YMEHDBIUEHHIO MJIH YBeJHYEHHIO).
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