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Opy3n O.MN. TlobynoBa i gocnigpkeHHs mMaTeMaTU4HOi MOAEni
3anexHoCTi MarHiTHoro MomMeHTy 3emni Big WWPOTM  METOAOM
cTaTuCcTnyHMx  BunpobyesaHb MoHTe Kapno.  Anpokcumadis
noniHomMom TpeTboro crteneHs. Mogenb MIB11-255.MElY, PiBHe,
2011, 62 c.

PeueHseHT: B. I".Bypadek, AOKTOp TEXHIYHMX HayK,npodecop

BignosiganbHuii 3a BUMYCK: n. B. [bkyHb, pokTop Qi3nko-
MaTeMaTU4HUX Hayk, npodyecop

KHura HanucaHa 3a maTepianamm po6oTn HaykoBoi ¢hi3uko-
MaTtemMaTuyHoi wkonu MEIY

BcraHoBmIoeThCST  PyHKITIOHANBHA 3QJISKHICTP MAarHITHOTO MOMEHTY IUTAHETH
3emiss  Bif TeOMarHiTHOI MWUPOTH. JlaeTbest BUBIM (GOPMYNH y BHTIIAN MONIHOMY
TPETHOTO TIOPSIIKY.

MaremaTidHa MO/IeNTb OyTy€eThCSl Ha OCHOBI crloco0y HaMEHIINX KBaJparTiB.

[IpoBomUTECS OCHIKEHHS TOYHOCTI 3pIBHOBAXEHHWX EJIEMEHTIB METOIIOM
CTaTHUCTHYHUX BHUIPoOyBaHb MonTe Kapio.

JIJist CTYZIeHTIB 1 acTipaHTiB HANPSIMKY HAayK PO 3eMITIo.

Functional dependence of magnetic moment of planet is set Earth from a
geomagnetical breadth. The conclusion of formula is given in a kind to the
polynomial of the third order.

A mathematical model is built on the basis of method of leastsquares.

Research of exactness of the balanced elements is conducted by the method of
statistical tests of Monte Karlo.

For students and graduate students of direction of sciences about Earth.

© O.N.Adpyaa, 2011

TIEPEIIMOBA. ...t

Posain 1. 'eoMardiTHUI MOMEHT 3EMITH....veeeeeeenennnnnnnn

1.1. TlpencraBieHHsT T€OMarHiTHOTO

MOMEHTY TIOJIS 3€MITL. . .ututentseneenteneeneeneenneaneennanns
1.2. [IpencTaBneHHS ICTHHHOT MOCML. . .vuvvneeneenennnnn..

Po3nin 2. [ToOynoBa CIOTBOPEHOT MOAETI. . ..v'uvnenenen..

2.1. l'enepyBaHHs ICTHHHUX MTOXUOOK ISt
OCIIHKEHHS. MATEMATUYHOT MOJAEN1 METOIOM

CTaTUCTUYHUX BUNpoOyBaHb MonTe Kaprno..................
2.2. [IpencraBneHHs CIOTBOPEHOT MOJEMI. ... vuueenennne.

Po37in 3. 3piBHOBAKEHHS MOETH. . ... neeneeneeineannennnnnn.
3.1. [IpencraBieHHs CUCTEMU HOPMAJIbHUX PIBHSHb. .......
3.2. BcranoBieHHs Koe]illi€eHTIB HOPMaIbHUX PIBHSHb. ...
3.3. PimenHst HOpMaJIbHUX PiBHAHB criocobom Kpamepa ......

P03t 4. OIMIHKA TOTHOCTI. .. vvenvteeeeneeaieeneennaaneannnns,
4.1. KOHTPOIb 3PIBHOBAKEHHS .. .vvveerenneneenennnannnns.

4.2. OmiHKa TOYHOCTI TapaMeTpiB, OTPUMAHHX 13

CHCTEMH HOPMAITBHUX PIBHSHD ....uvneneneineenineanenenn.
BHCHOBKH. .......oooiiiiiiii

JITEPATYPHI JIIKEPEIIA «..venveeetenteeeeeeareeneeaeanaannnns

B (o3 F: 1 b ./ S



Ilepenmona

besyMoBHHII ~ HayKOBH 1 TpaKTUYHUHR iHTEpec
MPECTaBIIsE JOCTIHKEHHS! TEeOMAarHiTHOTO TOJS 3eMIIi.

BuBUYeHHIO TPUPOAM TEOMArHiTHOTO TOJS 1 B Hall dYac
NPUIUISETbCS BeNMKa yBara. BueHi HamararoTbCsi OTpUMATH
BIJIMIOBIII HA 3alUTAaHHS: KOJH 1 SK 3apOJWJIOCS MAarHiTHE
nosie 3eMHOI Kyni? YoMy BOHO icHye Minmbsipau pokiB? Sk
e nosie Oyae 3MIHIOBATUCH B MailOyTHbOMY?

B nmaniii pobGoti Mu 3poO6uMo crpoOy BHUPa3HTH OAWH i3
OCHOBHHMX  KOMIIOHEHTIB ~ T'€OMAarHiTHOro  mois  3emii
MarHiTHUA MOMEHT IUTaHeTH  rpadiyHO 1 BCTAHOBUTH
(GYHKIIOHATBHY 3QJIEKHICTh  MarHiTHOTO ~ MOMEHTY  BiX
IIMPOTH.

Hamu minOupaerscst emmipuuHa Qopmyna y  BHIIII
MOJIIHOMY ~ TPEThOTO  TOPAIKY. MaremMatndHa  MOJENb
OymyeTbcsi HA OCHOBI crmocoOy HaWMEHIIWX  KBaJpaTiB.
[ToOynoBaHa MMOBIpHINIa MOJETh TPUUMAETHCS SK ICTHHHA
MOJieNb, HA OCHOBI  $IKOi  TPOBOJATBCS  JIOCIIKEHHS
TOYHOCTI METOJIOM CTAaTUCTHYHUX BHIPOOyBaHb MoHTe
Kapmo. T'eHepyioThCs TICEBAO BHITAIKOBI  YHCIIA, K1
NpPUAMAIOTBCS K ICTUHHI MOXUOKH, SKUMHU CIOTBOPIOETHCS
ICTUHHA MOJENb.

B  momamemioMy  MeTOJOM — HAWMEHIIUX  KBaJpariB
YPIBHOB@XYETHCSI CIOTBOpPEHA MOJENb 1 POOUTHCA OIIHKA
TOYHOCTI BPIBHOBaXXCHHX €JEMCHTIB. 3HAUEHHS ICTHHHHX
MOXUOOK Ja€ MOXIJIMBICTh 3pOOMTH TOPIBHSIBHUM aHaINi3.
HaOupaeTpcst BenmuKa CTaTUCTHKA NUIIXOM MOOYIOBH 1
JOCII/DKEHHST BEJIMKOT KUTBKOCTI MOJIETIEH.

Po3poGiiena Meronuka J103BOJIUTH 3pOOUTH TMOTEpEIHIH
pPO3paxyHOK  TOYHOCTI MHpH  MPOEKTyBaHHI  MaHOyTHIX
TEOMAarHiTHUX JIOCHDKEHh B OyAb-SKId TOYIl IUIAHETH
3emirs.

Po3ain 1. I'eomarniTHuit MomeHT 3emuii
1.1.I1peacTaB/ieHHS] T€OMAarHiTHOIO MOMEHTY
nojs 3emJi
MarHiTHHf MOMEHT — II€ BEKTOpHA BeNMYWHA, 5Ka
XapaKTepU3y€e€ 3eMHY KYIIO K JDKEPEeNIo MAarHiTHOTO TOJIS.
MakpocCKomiYHi MarHiTHi MOMEHTH CTBOPIOIOTH 3aMKHYTI
SIIEKTPUYHI CTPYMH 1 BIOPSIKOBAaHO OPIEHTOBAHI MarHiTHI
MOMEHTH aTOMHHUX YaCTHHOK.
Pospaxyemo wmarnitHuii MomeHT M 3emii Ha eKBaropi
opu  (Pwar. Exs.=0.
[Ipy 1BOMY CHOYATKY pO3TISHEMO €JIEMEHTH 3E€MHOTO
MarHeTu3My.

4; T, Ox. .00,

Bx
8 By

Ji

Bz C

E D

Puc.1.1.Enemenmu 3eMH020 MazHemu3my

IMpoexuii B, i1 By imgyknii aumonsHOro moms, abo
MOJISE OTHOPITHOTO HaMarHidyBaHHS 3eMil, MOXKHA 3HAWUTH
3a I0NOMOTo0  (hopmyI.
BeprukanpHa CKiIazoBa T€OMarHiTHOTO MOJS 3eMIli

M
B:=o sin Pm 1.1);
2R} ( )
FOpI/I3OHTaJH)Ha CKJIagO0Ba

M
By = 1o o7 €08 Om (12)




ne Mo - wmarnitHa crana;

M — MarHiTHU MOMEHT 3€MHOI KYJIi;

R —paniyc 3emii;

@Pwm — reomarniruna HIMPOTA, SIKAa BIAPAXOBYETHCS BiA
T€OMarHiTHOrO €KBaTopa

Iz

npuBeACHUX  (HOpMYN  JIETKO 3HAWTH  MOAYJb

BEKTOpa IHAYKIIII MOJNST OAHOPIAHOTO HAaMarHi4yBaHHS 3€MHOT
KyJIi:

Br=+BX+B:  (13).

[MigcraBmsiroun (1.1),(1.2) B (1.3), 6ynemo maru:

M* (. cos’ @
_ 2 2 M .
ﬁT‘J“"W(Sm Py ]

abo:

M |4sin® ¢, +cos’ o,
ﬂT: :u 3\/ ] ]
27R 4

[puiimaroun 0 yBaru, mo sin’@+cos° @ =1, a

4sin’ ¢ +cos’ @ =3sin’ @ +sin’ @+cos’ @ ;

Br=

4]‘23 V3sinfp+1 (1.4).
T

3HaiiemMo MarHiTHuii MomeHT M 13 dopmynu ( 1.4)

M= 47R* B,

(L5).
py3sin’ @ +1
HanpyxeHicTe MarHiTHOTO TMOJSi HA MarHiTHOMY €KBaTopi
= [3,—c. 163 1]

cucremu CI'CM vy cucremy CI
CKJIQJIEMO CIIIYIOUy TIPOIOPIIIF0

Hews = 0,34 epcrena

Hns  mepexomy 13

.oLa . . _
Hanpyxenocti 1-— Bigmosimae 47-107e,

M
Hew. HopiBaIOE 0,34 €,
3BIJIKH
14.034¢ .
o=~ ——— =27,05634033— .
47107 e M

B 3araipHOMY BUMNAIKy HANpPYKEHICTh MAarHiTHOTO TMOJIS
3emuti MOKHa po3paxyBaTH 3a (HOPMYIIOIO

B .
B M Bintg, +1 (1.6).
Uy 4nR )
Toni, 3arampHa  (opmyna

pO3paxyHKy  MAartiTHOTO
MOMEHTY 3emii Oyne

IV A7R*H

W. ( 1.7)
Py

Jns momtoca Hyon= 0,66 epcren.
Toni, mpu mepexoni no cuctemu CI

a . . _
1— BimmoBimae 47-107e,
M

Hion. JIOPIBHIOE 0,66 e,
3BIAKU

8



190,66
Huon-—2L———-52,52113122%
4 -10"e M

MargitTHuii MOMEHT 3eMili OLId IIOJIFOCIB

H  -47R°
M — noJ.

" J1+3sin290°

BasBmm paaiyc 3emnHoi kyni R=6371000m, a
4 7R*=3,249620751-107* M3, MAarHiTHUH# MOMEHT 3E€MHOI
KyJIi Ha ekBaropi Oyje

Mew=

3,249620751 - 107 [1*]-27,05634033[ %]
M — 8792284498 102 an’

1

Po3paxyemMo MarHiTHUIi MOMEHT 3€MHOI Kylli Ha MOJIOCI
Mion=

3,249620751-10%" -52,52113122

5 =8,533687894 -10* an’

Po3paxyeMo MarHiTHHII MOMeHT 3emii Ha mmpoti 45°,
NPUKHSBIIN CepeHE 3HAYCHHS HAIPYKEHOCTI

CHy+Hy,  034e+0,66e

Hys'= =0,50e
45 5 5
Toni
li BimmoBimae 47107 ¢
M
H,., nopisaroe 0,5 e.
3Bigku
12.0,5¢ .
o0 = ————=39,78873577 —
S A4x-1077e M

9

TakuM 4MHOM, HanpykeHicTb marHirHoro noist H
Oyne

a

3,249620751-10* 4 -39,78873577
' J1+3sin’ 45°

H ., =8,177542602-10% an®

3HaleMO CEpeaHI0 HANPYXEHICTh MAarHiTHOTO MOJIs

H M

3emuti Il MIHAPOTH 22.5°

_0,34e+0,5¢

2,50

=0,42 e,

s ¢, . =675 0
_0,5¢+0,6e

67,50

=0,58¢
s @, .. 22,5 0

a . :
1— Bigmosimae 47 -10%¢
M

sz,5° nopisaioe 0,42 e

3BIIKH
19.0,42¢ .
20 =m = 33,422538;,
I mo amanorii
19.0,58¢
6.8 =m =46,1549335 am’.

MarniTHi MOMeHTH OyIyThb BiATIOBITHO
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M

22,5° -
3,249620751-10%" -33,42253805
J1+3sin?22,5°

=9,052956514-10% am?,

_3,249620751-10”' -46,1549335
@ J1+3sin? 67,5°

7,948506716 -10* am?

PesynbraTi 3aleXHOCTI T€OMAarHiTHOTO MOMEHTY 3emuti
BiJl IIMPOTH TOYKH CIIOCTEpEKEHHsS 3BeneHo B Taodn 1.

Taonuua 1. 3anexncnicmo 2eomazuimnozo momenmy 3emii 6i0
Wupomu Mo4KU CHOCHMEPEeHCeHHs

Ne P = X V=M =f(x)(%)
1 0,00 8,79-10% °
2 11,25 8,9-10%
3 22,5 9,05-10%
4 33,75 8,5-10%
5 45 8,18-10%
6 56,25 8-10*
7 67,5 7,95-10%
8 78,75 8,12-10%
9 90 8,53-10%
n=9 ¥ =76,02-10%

3rigHo dopmymu ( 1,7 ) MarHiTHUH# MOMEHT 3aJ€KUTh BiJ
Hanmpy)XeHOCTI ~ MArHiTHOTO  TMOJS 1  IIHPOTH  TOYKH
CIIOCTEpEKEHHS, TOOTO € (YHKIIE ABOX HE3aJeKHUX
3MIHHMX, XO4Ya B CBOIO YEpry HANpY>KEHICThb T'€OMarHiTHOTO
MOJIE TAaKOX 3aleKUTh Bix mupoTH. Ha >xamp, y Hac
HeMae (opMynHM 3aJeKHOCTI HAMPYXKEHOCTI MAarHiTHOTO

11

moJii  Big IIUPOTH, IO He moTpedyBasio © 3HAHHA
MarHiTHOTO MOMEHTY 1 HaBIaKH.

Tomy Oesnepeynuid iHTepeC NPEACTABISIE BCTAHOBIICHHS
(GYHKIIOHATBHOT ~ 3aJIeKHOCTI  MAarHiTHOTO  MOMEHTY, SIK
TOJOBHOTO  KOMIIOHEHTa JUISI ~ BHU3HAUEHHS  CKJIAZOBHUX
T€OMarHiTHOTO TOJI 3eMIli, Bil T€OMAarHiTHOI IIMPOTH.

22
Mpumirka. B mopanbmoMy /sl CHPOINEHHS BHUKJIAZ0K MHOKHHUK 10 nucaTu
He Oyaemo, ane iioro cjix MaTtu Ha yBasi, 0co01MBO mNpH OWIHLI TOYHOCTI
pe3yabTariB.

1.2.1lpeacTaBiieHHs iICTUHHOI MOJeJTi

A
V=M 9,0 -
8,9 -

8,8 -

8,7 -

8,6 -

8,5 -

8,4 1

8,3 -

8,2 1

8,1 -

8,0 -

7,9 -

0 ——t——————F——+——F

11,25 22,5 33,75 45 56,25 67,5 78,75 90 Illlupora myHKTY crnoct

Puc. 1. Tpaghix 3anesxcnocmi mMazHimHO20 MOMEHMY 3eMHOI Kyii 6i0
2€0MAZHIMHOI wupomu

Marourt BY3JIOBI TOYKH 3HA4€Hb T'€OMAarHiTHOTO
MOMEHTY 3emJli B MarHiTHuX mupoTtax 0, 225°% 45° |
67,5 i 90° mnoGymyemo ToukoBy jiarpamy i rpadik,
IpeJcTaBlIeHU Ha puc. 1.

I3 mporo rpadika BUIHO, IO eKCTpeMyM QYHKIIl Oymae
Ha IIHPOTI 22,5° i 675° . Sx BumHO i3 Tpadika,
Kpamor (QyHKIiE Ui anpokcumarii  Oyme  KyOidHMiA
noJiiHoM,  ToOTO  OymemMo  mykatd  (YHKIIOHAJIBHY
3aJIOKHICTh y BUTISAL QYHKIIT BUIY

12
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y=ax’+bx’+cx+d (1.2.1)

HeBinomi xoediuientTn a, b, ¢, d BU3HAUUMO TIO
cioco0y HalMEHIINX KBaJpaTiB.

Mpomixui toukum B 11,25°, 33,75°, 56,25 i 78,75°
BH3HAaUMMO Oe3mocepeanpo 13 rpadika. Iporo Ham Oyjme
IUUIKOM  JIOCTaTHRO JUISI MOOYIOBH  €KCIEPUMEHTAIbHOT
MOJIeJII.

[ToOynoBaHy  TakuM  YHHOM  €KCIIEPUMEHTAJIbHY
MOJIEeNIb 3aJIeKHOCTI MAarHiTHOTO MOMEHTY 3€MHO1 Kyii BiX
IIUPOTH B TOJNATBIIOMY 3PIBHOBKHIHU 1 OTpUMAIIA (HOPMYITY
[7,c.38]

Y=M=1.2190*10" X’ -1.4404*10° X* +2.8370*10°X+8,8028(1.2.2)

Ky IpUAMEMO 3a ICTHHHY MOJeNb 1, TeHEepYIOUYH ICTHHHI
MOXUOKH Oy/IeMO CTBOPIOBATH CIOTBOPEHI MOJENI, Ha SKUX
MOJKHA  JOCTIIMTH  TOYHICTh BHU3HAYEHHS  MAarHITHOIO
MOMEHTY B 3QJIKHOCTI BiJ MOXUOKA BU3HAYEHHS IIUPOTH.

Tabnuus 2.3anexncnicms 2e0MazHIMHO20 MOMEHmMY 3eMli 6i0 wiupomu
mMouKuU cnocmepeicenus (icmunna mooens 3a gpopmynorwl.1)

Ne D= X V=M =f(x)(%)
1 0,00 8,803
2 11,25 8,957
3 22,5 8,851
4 33,75 8,598
5 45 8,274
6 56,25 8,011
7 67,5 7,904
8 78,75 8,057
9 84,375 8,264
10 90 8,575

n=9 489,375 84,294

13

Po3ain 2. ITo0yxoBa cnoTBOpPeHOi Moeti
2.1. I'enepyBaHHs1 ICTHHHUX MOXHOOK JIS1 TOCJIiIKEHHS
MaTeMaTHYHOI Mo/ieJli MEeTOA0M CTATHCTUYHHUX
punpoOysanbr Monre Kapuo

B po6ori [1] icTiHHA MOJIENh CIOTBOPIOBATIACH BBEICHHSM
icTHHHUX TOXUOOK B He3aexHi 3MiHHI X. B maHiit Monorpadii
icTHHHI TOXMOKM OyAeMO BBOJWTH B EKCIEPUMEHTAJbHI
rnapamerpu V.

[TpuBeneMoO METOMKY pO3paxyHKy BUIAJAKOBHUX YHCEN, SKi
NpUEMEMO B MOJAIBIIOMY, SIK ICTUHHI MMOXUOKH 7151 TOOYI0BH
CIIOTBOPEHOT MOJIEII.

1. OTpuMmaBIIM psJ] BUITAKOBHX (@ TOYHIIIE MICEBIO-

n
>
BUIIA/IKOBUX) YHCel &, , Sep = e , (2.1.1)
n
e n— cyma BUIIaIKOBUX YUCEI.

2. Po3paxoByrOThCS MONIEpeIHI 3HAYCHHSI ICTUHHUX
noxu6ok A! 3a popmyroro

Al=E-E, (2.1.2)

3. 3HaxXo4ATh CEPEHIO KBAIPaTUUYHY MOXHOKY MOTEpeaHIX
ICTHHHHX TIOXHOOK 3a Gopmynoro ["ayca

(2.1.3)
4. 3naxonmaTh KoedimieHT mpomopuiHocTi K, s
BU3HAYEHHS ICTUHHHUX ITOXUOOK HEOOX1AHOCTI TOUHOCTI

c
K= m_'A , (2.1.4)
Jie ¢ — HeoOXigHa KOHCTAHTA.
Tax, Hanpukiazg, npu m, = 0,28 i HeoOXiAHOCTI MOOYI0BH
MaTeMaTUYHOT MOJieli 3 TouHicTIO ¢ = 0,1, Oymemo maTu

14



0,1

0,1

K =

0,05

0,28
5. IcTrHHI TOXUOKU PO3PaXOBYIOTHCS 32 (OPMYIIOI0

A, =A!-K

=0,178.

=0,357,anpu ¢ = 0,05, orpumaemo

(2.1.5)

6. 3aKIFOYHMM KOHTPOJIEM CIIY)KHTh PO3PAXyHOK CEPENTHBOL
KBaJIpaTUYHOI HOXUOKU 71, TE€HEPOBAaHUX ICTHHHHUX MOXUOOK A

1 MOPIBHSAHHS

(2.1.6)

(2.1.7)

Taobauus 3. I'enepysanus nceg0o-6unaoKkogux uuces i po3paxyHoK

ICMUHHUX NOXUOOK

Ne 51- gcp Agi m& A;Z A=A - K A7
cp
1 0,56 | 0,699 | -0,139 | 0,01932 -0,0512 | 0,00261912
2 0,03 | 0,699 | -0,669 | 0,44756 -0,2463 | 0,06067061
0.86 | 0699 | 0,161 | 0,02592 0,05928 | 0,00351381
A 0,48
0,699 | -0,219 | 0,04796 -0,0806 | 0,00650151
5 0931 0,699 | 0,231 | 0,05336 0,08505 | 0,00723353
6 0.87 | 0,699 | 0,171 | 0,02924 0,06296 | 0,00396386
7 0,63 | 0,699 | -0,069 | 0,00476 -0,0254 | 0,00064539
8 0.86 | 0,699 | 0,161 | 0,02592 0,05928 | 0,00351381
9 0.8 0,609 | 0,101 | 0,01020 0,03719 | 0,00138283
10 0.97 | 0,699 | 0,271 | 0,07344 0,09978 | 0,00995554
n=t0| % 6,99 | -6E-16 | 0,73769 -2,4E-16 | 0,10000000

15

Cepeﬂ,Hﬂ KBagpatu4dHa noxubka nonepe,u,Hix iICTUHHMX NOXNBOK

A = /%0769 =0,271604

Ol 368183
0.271604

CepenHsi KBaipaTMyHa Nnoxmubka Npu reHepyBaHHi BUNaaKOBUX
yncen 3 TouHicTio ¢ = 0,1

m, = /0,10?8000 01

2.2. IIpeacTaBiieHHs CIOTBOPEHOI MoOeI]

KoediujeHT nponopuiiHocTti K =

Tabauus 4. Ilodoyoosa cnomeopenoi mooei

IcTuHHA mMopenb

NQ y Ai choms. = Yzcm + Ai
1 0 8,803 -0,0512 8,752
2 11,25 8,957 -0,2463 8,711
3 22,5 8,851 0,05928 8,9103
4 33,75 8,598 -0,0806 8,5174
5 45 8,274 0,08505 8,3591
6 56,25 8,011 0,06296 8,0740
7 67,5 7,904 -0,0254 7,8786
8 78,75 8,057 0,05928 8,1163
9 84,375 8,264 0,03719 8,3012
10 90 8,575 0,09978 8,6748

489,375 84,294 -2,4E-16 84,294

[To ngaEWM CHOTBOPEHOI MOJENi BUKOHYIOTH CTPOTE

3pIBHOBXECHHS  METOJOM  HAWMEHIIUX  KBajpaTiB 1
OTPUMYIOTh HMOBIPHIIIY MOJIENb, POOISATH OI[IHKY TOYHOCTI

3pIBHOB@KEHHX E€JIEMEHTIB 1 TAIOTh MOPIBHAIBHUMA aHAaTIi3.
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Po3ain 3. 3piBHOBa:keHHsA Moei

3. 1. [IpeacraBiieHHs] CHCTEMH HOPMAJIbHUX PiBHSHD

VY pe3ynbTari MPOBEACHOTO E€KCIIEPUMEHTY MU MAaeMO Psilt
pe3yabTaTiB  X,,V,, DyHKIIOHAIBHY 3aJISKHICT MDK SKHMHU
OyaemMo  TIykKaTd 3a JOMOMOTOI0 MoyiHOMY crereHi K, e
KOe(Illi€HTH @, SBISIOTHCA HEBIIOMHUMHU.

Toni, cucrema HOpMaIbHUX PIBHSIHB Oy/e

na, + a, [x]+ a, [x2 ]+ ..ta, [xm]— [y] =0,

a,[x]+a, [x2 ]+ a, [x3 ]+ .ta, [x'”” ]— [xy]=0,

2

a, [x2]+ a, [x3]+ az[x“]+...+am[xm+1 ]— [x y]: 0, (.11

m m+1 m+2 2m m _
ao[x ]+a1[x ]+a2[x ]+...+am[x ]—[x y]—O,
nie 3HaKoM | | mo3HaueHa cyMa BiIIOBITHOTO eleMeHTa.

JU71st TOJTIHOMY TPETHOTO TOPSIIKY BHILY

y=ax’ +ex’ +cx+d (3.1.2)
Cucrema HOpMAJIBHUX PIBHSHB Oyre
dn + c[x]+ 6[x2 J+ alx3 J— [v]=0,
d[x]+c[x2]+ 6[x3]+ a[x4]—[xy]:0, 5.13)
d[x2 ]+ c[x3 ]+ 6[x4]+ a[x5 ]— [xzy] =0,
; d[x3 ]+ c[x4]+ 6[x5 ]+ a[x6 ]— [x3y] =0.
alx6 J+ 6[x5 J+ clx4J+ dlx3 J— [x3yJ =0,
a[x5]+ 6[x4]+c[x3]+ d[xz]—[xzy]zo, G5.14)

a[x4 ]+ 6[x3 ]+ c[x2 ]+ d[x]-[xy]=0,
a[x3 ]+ 6[x2 ]+ cx]+an-[y]=o0.

B nopamemomy OyaeMo pimiaTH  CUCTeMY JIIHIMHHX
HOpManbHUX piBHSHB (3.1.3) a6o (3.1.4) ogHUM i3 BiTOMUX B
MaTeMaTHIli Croco0iB.
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3.2. BcraHoBJ/iIeHHSI KOe(illiEHTiB HOPMAJIbHUX

[IpuBeneMo po3paxyHKOBY TaOIUIIIO,

PiBHSIHb

CTPUMYIOTh KO€(illi€eHTH HOPMALHUX PIBHSHB.

Ha OCHOBI SKOI

Taoauus 5. Po3paxynox koediyicnmie HOpMAIbHUX DIGHAHb

Ne 'xicmH. ycnome XO X2 x3 X4 XS
1 1
0 8,721 0] 0 0 0
2 1
11,25 9,157 126,563 1423,828 16018,066 180203,247
3 1
22,5 8,8678 506,250 11390,625) 256289,063 5766503,906
4 1
33,75| 8,4468 1139,063] 38443,359 1297463,379 43789389,038
5 1
45| 8,2167| 2025,000 91125,000] 4100625,000 184528125,000
6 1
56,25| 8,1069 3164,063] 177978,516] 10011291,504 563135147,095
7 1
67,5 7,9949 4556,250, 307546,875| 20759414,063] 1401260449,219
8 1
78,75| 8,0491 6201,563 488373,047| 38459377,441] 3028675973,511
9 1
84,375 8,2561 7119,141] 600677,490 50682163,239] 4276307523,251
10 1
90| 8,4781 8100,000] 729000,000{ 65610000,000{ 5904900000,000
z 10
489,375 84,294 32937,891| 2445958,740] 191192641,754| 15408543314,266
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IIpooosicenns maovauui 5

x® Xy x’y x'y

2027286,530 | 97,995217 1102,446 12402,51966

° 129746337,891 | 200,481241 4510,828 101493,6282
) 1477891880,035 | 287,461172 9701,815 327436,2408
° 8303765625,000 | 376,157256 16927,08 761718,444
° 31676352024,078 | 454,160205 25546,51 1436991,273
’ 94585080322,266 | 531,80519 35896,85 2423037,399
° 238508232913,971 | 639,156843 50333,6 3963771,109
° 360813447274,268 | 700,412605 59097,31 4986335,828
" 531441000000,000 | 780,729969 70265,7 6323912,751
z

1266937543664,040 4068,360 273382,1

20337099,2

TakuMm 4YMHOM, Ha OCHOBI TPOBEICHUX PO3PaxXyHKIB HaMHU
OTpUMaHa HACTyITHa MAaTpHUI KOEQIi€HTIB  HOPMAIbHUX
IBHSHB

10,0 489,4 32937,9 2445958,7

489,4 32937,9 2445958,7 191192641,8
32937,9 | 2445958,7 191192641,8 15408543314,3
2445958,7 | 191192642 | 15408543314,3 | 1266937543664,0

19

3.3. PillenHsi cucremH JiHiliHMX PIBHAHb
cnocobom Kpamepa

Hexaii, Maemo cuctemy JIiHIHHUX PIBHSIHD

a, x, +a,x, +..+a,x, =b,

a, X, +ad,x, +...+a, x =b
211 22°V2 2n""n 29 (331)

a,x, +a,x,+..+a,x, =b .

s toro, mo6 13 1i€i cucTeMU BU3HAYUTH HEBIIOMI C,
CKJIaZIeMO 13 KOe(illi€HTIB MPH HEBIJOMUX BU3HAYHUX A, KU
HA3WBAETHCS BUBHAYHUKOM CUCTeMH PiBHSAHB (3.3.1).

all a12 aln
A=|a,, a,, a,, (3.3.2)
e, .,

IToMHOkHMMO JIIBY 1 IPaBy 4aCTHHHU piBHOCTI (3.3.2) Ha X;,.
B niBiif uwactuni Oynemo Mmatu Ax;, B mpaBili ke YacTUHI
BBEJEMO Y BCi WIEHM [-TO CTOBINYMKA BU3HAUYHMKA @ 1

MHOKHHUK X;

a, a, ..a4,x;.4,
A-x; =|ay a,, Ay X;..y, (3.3.3)
il ey, X,

[ToTim 10 i-ro croBmuuka BuzHayHuKa (3.3.3) momamo Bci
1HII1 CTOBIYHKH, [IOMHO€EH1 BIJITOBITHO
HaX,,X,,...,X, . BenuunHa BU3HaYHUKA BiJ IIbOTO HE 3MIHUTHCS.
Toni i-CTOBIMYUK MPEACTaBUTH COOOIO JTIBY YACTUHY CHCTEMU
piBHsHB (3.3.1).
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3aMiHUMO HOro BUIBHAMH 4YJIEHAMH 1€l
MIO3HAYUMO Yepe3 A,

all al2 bl aln
Axi=A=lay ay .by.a,
.a, .a, .b,.a,

a, ap  -by.ay,

Gy an  ba,,

Ssinn, x. :ﬁz .a, .a, .b,.a,

A ap a,  dp.dy,

Gu  Gn Gpedyy

ol a,, Qp..4,,

cucreMu i

(3.3.4)

(3.3.5)

@opmyna (3.3.5) nae MOXKIMBICTP BU3HAUUTH KOXKHE

HEBIJJOME CUCTEMHU JIiHIMHUX piBHSAHB (3.3.1).

SIKImo BUTBHI WIEHH CHUCTEMH JIIHIHHMX pIBHSAHB pPiBHI
HYJIO, TO BOHA Oyle CHCTEMOI IIHIHHUX OJHOKOPIHHUX

PIBHSHB.

Cucrema JiHIHHUX OJHO KOPIHHUX pPIBHSHb MOXE MaTu
pillieHHs] BiAMIHHE Bill HYJIBOBOTO, SIKIIO BU3HAYHUK CHCTEMH

A piBHHH HYIIO.

Jnist cucTeMH YOTUPBOX JIIHIHHUX PIBHSHB
a, X, +apx, +ax; +a,x, =b,
Ay X, + Ay Xy + Ay Xy + Ay Xy = b,
Ay X; +apX, + ayuX; +ayx, =b;,

Ay X) + Xy +aguX; +a,x, =b,,

SIKIIIO BUBHAYHUK CUCTEMH A HE JOPIBHIOE HYITIO

21

(3.3.6)

cucremMa Bu3HauHWKa 1 mo Kpamepy ii

BUpAXarOThCsl POpMyIaMH

b a, a; a,
by ay ay ay
by ay, ay ay
X, = b, ay Aa43 Ay ,
a, b a; a,
ay by a, ay
ay by ay  ay
ay by a; ay
X, = A ;
a, a, b ay,
ay ay by, ay
ay  ay by ay
X, = Ay a42A b, ay ,

22

(3.3.7)

HEBiIOMI

(3.3.8)

(3.3.9)

(3.3.10)



a, a, a; b
a4y Ay ay b,
ay  ay  ay by
ay dy a4 by
X4 = A
Sk 6aunmo, 110
b a, a; a,
A = b, a, ay ay ,
Tolby ay ay ay,
b, a, a5 ay
a, b a; ay,
A = ay by a,  ay ,
Boay by oay ay,
a, b, a; ay
a, a, b ay,
A = a4y ay b, ay,
Boay ay byoay ,
a, a, b, ay
a, a, a; b
A = dy a4y 4y b, B
Yoay an ay b
ay A, 4z b,

23

(3.3.11)

(3.3.12)

(3.3.13)

(3.3.14)

(3.3.15)

IIpuBenemo dopMyny  3HaXOJKEHHS  BHU3HA4YHHKA
YETBEPTOr0 MOPSAKY

ay  dp 43 ay
Ay Gy Gy Ay _( )( )
=\apay; — 3304 \A1Ayy — A4y, )+

a3 dzp Ay 4y

Ay Ay Ay Ay

+ (a32a44 —a3dy )(a13a21 _a11a23)+(a31a43 _a33a41)(a14a22 _a12a24)+

+ (a31a42 T a3dy )(a13a24 T aAy; )+ (a33a44 —a3day, )(allazz —apay )+

+(a31a44 _a34a41)(a12a23 _a13a22)~ (3.3.16)

| B Hawomy Bunaaky BusHavyHuK cuctemn D = 1,38204E+21

1266937543664,04] 15408543314,27| 191192642 2445959
15408543314,266 191192642] 2445959 32937,891
191192641,754 2445959 32938 489
2445958,740 32938 489 10

20337099,1914 15408543314 191192642 2445959
273382,13918 191192642 2445959 32938

4068,3596977 2445959 32938 489
84,294000000 32938 489 10
D1= 1,67101E+16

ToAi HeBigoMuUI KoediLieHT a npu X’ Oyne

DI 1.67101E+16

a=x, =—+——=10,000012091;
D 1.38204E +21
1266937543664 20337099,191 | 191192642 | 2445959
15408543314 273382,139 2445959 32938
191192642 4068,360 32938 | 489,375
2445959 84,2940 489,375 10
D2= -1,9986E+18

TOAj HeBigoMUit koediLlieHT b npu x> Gyae
24




D2 -1.9986E +18

Po3aia 4. Ouinka ToYHOCTI

4.1. KoHTpoJb 3piBHOBaXKEHHS

[TincraBnsroun oTpuMaHi 3Ha4eHHS KoeillieHTIB a,8,c,d

y popmyny (3.4), oTpMaemMo HACTYIHI pe3yJIbTaTH.

Taonuus 6. Koedivienmu nopmanpHux pigHanb i KOHMPOL

3DIBHOGANCCHHS
x? x? x] x° y KoHTporb

3
.x 1266937543664| 15408543314| 191192642 2445959|20337099,191|20337099,191

2
.x 15408543314 191192642 2445959| 32937,891| 273382,139| 273382,139
[)C 191192642 2445959 32938 489 4068,360 4068,360

0
.x 2445959 32938 489 10 84,294 84,294

0,000012091 | -0,001446 |0,031699 |8,683928
a b c d

b=x, =———————— =-0,001446,
D 1.38204E + 21
1266937543664 15408543314 | 20337099 | 2445958,7
15408543314 191192642 273382 | 32937,891
191192642 2445959 4068 489,375
2445959 32938 84,294 10
D3= 4,3810E+19
i HeBigoMUI KoedilieHT ¢ npu x Oyae
D3 43810E +19
c=x,=—=—"""" 7 =0,031699;
D 1.38204E + 21
1266937543664 15408543314 191192642 | 20337099
15408543314 191192642 2445959 273382
191192642 2445959 32938 4068
2445959 32938 489,375 84,294
D4= 1,2002E+22
koedpiuieHT d Gyne
D4 1,2002E + 22
=—=—"—"""—"—=8,683928.

D 1.38204E + 21

TakuM 4YHHOM,
MaTeMaTU4Ha MOJeIb

IUTAHETH 3eMIIA

BHUPAXKAETHCS (POPMYIIOIO

¥'=0,000012091x> - 0,001446x> +0,031699x + 8,683928. (3.3.17)

Ha OCHOBI
3AJIEIKHOCTI

25

MPOBEJICHUX JIOCITIIKEHb,
MarHiTHOTO MOMEHTY
¥, BUI IIMPOTH HMYHKTY CIIOCTEPEKEHHS X,

= yad —Ayxd —dyq—dy]-

=0,060180804.

3 pgpyroi ctoponu [VV]= 0,060181

4.2. Ouinka TOYHOCTI MapamMeTpiB, OTPUMAHUX i3
pPillIeHHSI CHCTeMH HOPMAJILHUX PiBHSHb

CepenHi KBaJpaTHUuHi MOXUOKH BU3HAYAEMUX X,,X,,X;,X,

PO3paxoBYIOThCA 32 (opMynaMu:

All

m, =H

D

26

(4.2.1)




m, = D (4.2.2)
m, = A (4.2.3)
X3 :u D ’ Rl
A44
mx4 = U ? , (4.2.4)
e m.,m,_,m.,m,. — CepeqHl KBaJpaTUYHI MOXUOKU
BU3HAUaEMHUX  HEBIIOMHX  X,,X,,X;,X,, [ — CepelIHs

KBaJIpaTHYHA TOXMOKAa OJMHHUII Barw, sKa PO3PaxOBYETHCS 3a
bopmMyIoro

|44
n—K

U= (4.2.5)

Y dopmymi (4.2.5) n- 9UCIO MOYATKOBHX piBHSIHB, K -
9yucao HeBitomMux. B wamomy Bunanky n=10;K =4. V -

pi3HMIIA MDK BHUXIIHMM 3Hau€HHAM ), 1 BUpPaXyBaHUM

3HAYEHHSM )’ 3a OTpUMaHOoI Hamu Gopmysnoro (3.3.17);
V.=, =y (4.2.6)

A

APYroro, TPEThOTO 1 YETBEPTOTO JiarOHAIBHUX EJIEMEHTIB

>4y, Ay, Ay, — anreOpaiuHi  JIOMOBHEHHS  IIEPIIOTO,

A, =lay, ay  asyl (4.2.7)
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A, =lay, ay;  ay), (4.2.8)

Ay =|ay,  ay  ayl (4.2.9)

Ay =lay,  ay  axyl, (4.2.10)

pe A=a A, +a,A, +a A5 +a,A,. (4.2.11)

[IpuBenemo ¢GopMyny pPO3KPUTTS BHU3HAUHHUKA TPETHOTO
MOPAAKY

a4y ag

ay; dyp 4y = an(azzass - a23a32)+ a12(a23a31 - a21a33)+ a13(a21a32 - a22a31)-

as;; dyp 4y

(4.2.12)
I B HamoMy BUIIaKy OTPUMAEMO
191192642 2445959 32938
A11= 47761E+11 2445959 32938 489,375
32937,891 489,375 10

BEJIMYMHA 00EPHEHOI Baru

28



L _Aw _ ATIOIEHIL 5 sso3p 10, a
P, D 138204E+21

L 0.00001859.

P

1266937543664 | 191192642 | 2445959
191192642 32938 | 489,375
2445959 489 10

1 _ 4, _899382E+15 _ 0,000006508: /PL — 0,00255.

A22= | 8,99382E+15

P D 1.38204E +21

A33=| 1,24719E+19 1266937543664 | 15408543314 | 2445959
15408543314 191192642 32938

2445959 32938 10

1 _ Ay _ 1,24719E +19 — 0,00902; — 0,0950.
P D 1.38204E +21

Tabauus 6. nopieHaAbLHUIL AHAI3 PE3Y1bMAMIE CIMPO2020

3PIGHOBAICEHHA

NQ 'xicmH. ycnome. ys’pisﬁosam V = yi - y; V2
1 0 8,752 | 8,6839284 6,789E-02 | 0,004609629
2 11,25 8,711 | 8,8747374 -1,641E-01 | 0,02691289
3 22,5| 8,9103 | 8,8027899 1,075E-01 | 0,011553553
4 33,75 | 8,5174 | 8,5713785 -5,401E-02 | 0,002917126
5 45 | 8,3591 | 8,2837958 7,625E-02 | 0,00566322
6 56,25 | 8,0740 | 8,0433345 3,062E-02 | 0,000937872
7 67,5 | 7,8786 | 7,9532873 | -7,469E-02 | 0,005578876
8 78,75 | 8,1163 | 8,1169468 | -6,695E-04 | 4,48183E-07
9 84,375 | 8,3012 | 8,3261956 | -2,501E-02 | 0,000625459
10 90 | 8,6748 | 8,6376058 3,717E-02 | 0,001381731
n=10 | 489,375 | 84,294 84,29 0,0000000 0,060181

1266937543664(1 40854331 4191192642

A44=|1.1858101E+21 15408543314 191192642 2445959

191192642 2445959 32938

I _Aw _LISSSIOIE+21_ ocer [1_(oher
P. D 138204E +21

Xy X44

[MincraBnsiroun 'y BuBeAeHy Hamu, ¢opmyrny (3.3.17)
3Ha4eHHs X CHOTBOPEHOI MOJETI OTPUMAEMO PO3PaXyHKOBI
3HAYCHHS y', SKi OyAyTh NEHIO BIAPI3HATHCS Bil BUXITHUX
3HA4YeHb Y.

29

Toni, cepenns kBagpaTHUHA MOXUOKA OMHMII Baru Oye

44

n—-K

ILt:

=0,100150557.

CepenHs kBaipaTHyHA TOXUOKa BU3HAYCHHSI KoedillieHTa a

0,100150557 *0,00001859 =1,86179E - 06
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CepenHs kBaipaTHyHa TOXUOKa BU3HAYCHHS KoedirieHTa d

/ 1
m,; = u_|— =0,100150557*0,9263 = 0,092768655
Pd

Cepenni kBaipaTH4Hi NOXHUOKK 3pIBHOBAYKEHOT PYHKIIIT M@=

0,09276866
0,05737289
0,06097065
0,05601576
0,050608
0,0559174
0,0595051
0,05071939
0,0543861
0,08129343

[TepeBipka Mo/ielTi Ha aIEKBATHICTH 3a Kputepiem Dimrepa

MepeBipka Ha ageksBaTHICTb 3a kputepiem diepa

32,27761 > 4,533677

Mopenb ageksaTHa eKCnepuMeHTalbH1UM OaHUM

BcranoBnenns 3Ha4MMOCTI KoeilieHTiB perpecii

KoedilieHTn perpecii 3HaYnmi

ta= 6,494269 | 1(0,05;6)= 2,446912
tb= 5,66029

tc= 3,331887 | 1(0,08;6)= 2,104306
td= 93,60843
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BucHoBKkMu

Ha ocHOBI ipoBeieHUX AOCHTIPKEHB B AaHii poOoTi:

1. T'enepoBaHi BHNAJKOBI 4YHWCNA, $KI TPUBEIACHO [0
HOPMOBAHOT JOCITIPKYBAaHOT TOYHOCTI.

2. Ha ocHoBi icTHHHOI MOJENi 1 TeHEepOBAaHMX ICTHHHUX
MOXWOOK TMOOy/0BaHAa CIIOTBOPEHA MOJENb 3aJIeKHOCTI
MarHiTHOTO MOMEHTY 3eMJIi BiJl ITUPOTH.

3. MaremaTuyHa MOJENb aNpoKCHMOBaHA IO CIOCOOY
HaIMEHIINX KBaApaTiB KyOIYHUM ITOJIHOMOM.

4. Orpumana popmyna
¥'=0,000012091x> - 0,001446x> + 0,031699x + 8,683928.

3aJIeKHOCTI MarHiTHOTO MOMEHTY 3eMuti Y Bix mmpoTu X .

5. BcraHoBIeHO, IO cepeHs KBaApaTUYHA MOXMOKA OMHMILI

Baru 3a pe3yjibTaTaMu 3piBHOBa)KeHH$I CKJ1aga€e

1=0,100150557*10** am’.

6. Cepenns KBaJpaTuyHa noxuoka BU3HAYCHHS

koedilieHTa a npu x? m, =1,86179E - 06;

L] CepeZ[HSI KBaIIpaTI/IlIHa HOXI/I6Ka BU3HAUYCHHS
koedinienta b npu x> m, = 0,000255485;
L] CepeZ[HSI KBaIIpaTI/IlIHa HOXI/I6Ka BU3HAUYCHHSA

koedinienra ¢ opu x  m,_ =0,009513948;

L CCpCAHd KBaApaTU4Ha MOXHMOKa BHU3HAYEHHS
koedinienra d npu  m, =0,092768655.
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Cepe/IH1 KBaApaTUIHI MOXUOKU 3pIBHOBAXKEHOT (PyHKLT M@=

7.

10.

0,09276866
0,05737289
0,06097065
0,05601576
0,050608
0,0559174
0,0595051
0,05071939
0,0543861
0,08129343

Po3pobnena meroamka MIATOTOBKH ICTUHHUX IOXHOOK
Harepe| 3aJaH01 TOYHOCTI.

Jlana poOoTa BigKkpwBae JOpory Jjsl TPOBEICHHS
JOCITIPKEHb METOJIOM CTaTHCTUYHUX BUNPOOyBaHb MoOHTE
Kapuo.

BoHa /1a€ MOKIIMBICTh OXOIUTH BEIMKY ayIUTOPII0, TOMY
0 TEHEPYIOThCS TMOXHOKH IHAMBIIyaJIbHO 1 BOHM HE
MTOBTOPIOIOTHCS B IPYTHX MOJIEISIX.

PobGoTa BukonyeThcs Brepmie. Ham He BimoMi siTeparypHi

JpKepena, ne 0 BUKOHYBAIMCH aHAJIOTIYHI JTOCIIHKCHHS B
Kypci Di3uKH 3 0CHOBaMU reoPi3uKH.
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JlirnapoBuu P.M. BcraHoBneHHs 3B 13Ky MK
reorpagiyHOIO i TEOMAarHiTHOIO CHCTEMaMH KOOPIWHAT.
Yactuna 2.MET'Y PiBue,2006,-47c.

JlitHapoBuu P.M. ®i3uka 3 ocHoBamu reodizuku. Kypc
nekuiin. MET'Y,PiBue,2007,-78c.

JlirnapoBuy P.M. ®isuka 3 OCHOBaMH Teo(]i3UKH.
JlabopaTopuuii mpaktukym. Yactuna 1.MEI'Y,PiBue,2007,-
44c.

JlirnapoBuy P.M. ®isuka 3 oOCHOBaMH Teo(]i3UKH.
JlabopaTopuuii mpaktukym. Yactuna 2.MEI'Y,PiBue,2008, -
48c.

Mynpos B. 1., Kymko B. JI. Metoasr 06paboTku
mmMepennit. — M.: Cos. paauo, 1976,-192c.

[Macrymenko C. M. ®opmynun 1 3aKkOHM 3arajibHOI
¢Gi3uKK: HaBUAIBHUN TOCIOHMK Ui CTYIEHTIB BHIIUX
HaBYAJIBHUX 3akiaamiB. 2¢ Buj.: Jian., 2005,-2668c.
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14.

15.

16.
17.
18.
19.

20.

21

22.
23.

. Tomorpado-reone3nueckue

Pero K. I'. Metponoruueckass o00paboTka pe3yJabTaToOB
TeXHUYECKUX  m3MepeHmil. CrnpaBouHoe  mocoOue. —
K.:Texuika, 1987,-126c¢.

Po3p’si3yBaHHsT 3amad 3 Kypcy 3arajbpHOi  (i3UKH.
[Mpaktukym/OctpoyxoB A. A., Crpmxecekmii B. JL,
[pumx M. I'. ta inmi. —K.: Pagsgaceka mikona, 1966,-503c
CagenweB U. B. Kypc ¢usuku. T.1. —-M.:Hayka, 1989,-352c
CagenweB U. B. Kypc ¢usuku. T.2. —-M.:Hayka, 1989,-464c
CagenbeB U. B. Kypc o6meit pusuku. —M.:Hayka, 1982, -
304c

CutnikoB O. II.  OcHoBu €JIEKTPOIMHAMIKH.
JlaGopatopuuii npaktukym. Yepniris: YAIELY, 2003,-48¢
Cy6orin C. I. Kopa 1 wmantis 3emii. —K.: 3nanns,1996,
-39c.

TEPMUHBI:  CIPABOYHUK/
Kyspmun b. C., I'epacumoB @. ., Monokanos B. M. u np.
— M.: Henpa, 1989,-261c.

@enopos €. I1. O6epranns 3emui. — K.:3nanns, 1966,-52¢
®i3uka 3 BHUKOPHCTAaHHSIM OOYMCIIOBAJILHOI TEXHIKH.
[Mpaktnuanii xkypc/ B. M. Kazancekuii, B. 1. Kinanuenko,
N. Komrenesa Ta iH. — K.: JIuGigp, 1993,-224c.
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Honarok 1.

HomaTku

['enepyBaHHS MCEBAOBUIIAIKOBUX YHCEI, TINOPSAKYBAHHS 1X
HOPMaJIbHOMY 3aKOHY PO3IOALTY 1 pO3paxyHOK iCTHHHHX

MMOXHOOK
0,56 0,699 | -0,139 0,01932 -0,0512 0,00261912
0,03 0,699 | -0,669 0,44756 -0,2463 0,06067061
0,86 0,699 0,161 0,02592 0,05928 0,00351381
0,48 0,699 | -0,219 0,04796 -0,0806 0,00650151
0,93 0,699 0,231 0,05336 0,08505 0,00723353
0,87 0,699 0,171 0,02924 0,06296 0,00396386
0,63 0,699 | -0,069 0,00476 -0,0254 0,00064539
0,86 0,699 0,161 0,02592 0,05928 0,00351381
0,8 0,699 0,101 0,01020 0,03719 0,00138283
0,97 0,699 0,271 0,07344 0,09978 0,00995554
6,99 6,99 | -6E-16 0,73769 -2,4E-16 0,10000000
A B C D E F
Jonarok 2.
IToOynoBa cnoTBOpeHoi MoIeni
0 8,803 -0,0512 8,752
11,25 8,957 -0,2463 8,711
22,5 8,851 0,05928 8,9103
33,75 8,598 -0,0806 8,5174
45 8,274 0,08505 8,3591
56,25 8,011 0,06296 8,0740
67,5 7,904 -0,0254 7,8786
78,75 8,057 0,05928 8,1163
84,375 8,264 0,03719 8,3012
90 8,575 0,09978 8,6748
489,375 84,294 | -2,4E-16 84,294
| G E H
ICTUHHI
Xekcn.=XicTH. | YicTH. noxmo. Ycnts.
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Jonarok 4.

Po3paxyHOK BU3HAYHHKIB

Jonarok 3.
Po3paxynkoBa Tabnuiis

o 1 0 0 0 0 0
11,25/ 1| 126,563  1423,828  16018,066, 180203,247 2027286,530
22,5 1| 506,250 11390,625 256289,063  5766503,906  129746337,891
33,75 1| 1139,063| 38443,359] 1297463,379] 43789389,038]  1477891880,035
45 1| 2025,000, 91125,000] 4100625,000 184528125,0000 8303765625,000
56,25 1| 3164,063| 177978,516] 10011291,504] 563135147,095 31676352024,078
67,5 1| 4556,250 307546,875] 20759414,063] 1401260449,219 94585080322,266,
78,75 1| 6201,563) 488373,047| 38459377,441 3028675973,511| 238508232913,971
84,375 1| 7119,141| 600677,490] 50682163,239] 4276307523,251| 360813447274,268
90| 1| 8100,000] 729000,000 65610000,000| 5904900000,000 531441000000,000

489,375 10[32937,891[2445958,740|191192641,754

15408543314,266|1266937543664,040

| J K L M N o
IXekcn.=
IXicTH. X0 X*2 [X*3 X74 XA5 X6
ITponoBxeHHs po3paxyHKOBOI TabIHIIi
0] 0] 0 8,6839284| 6,789E-02 0,004609629
97,995217 1102,446] 12402,51966| 8,8747374| -1,641E-01 0,02691289
200,481241 4510,828 101493,6282 8,8027899 1,075E-01] 0,011553553
287,461172 9701,815] 327436,2408 8,5713785 -5,401E-02 0,002917126
376,157256 16927,08 761718,444] 8,2837958| 7,525E-02 0,00566322
454,160205 25546,51| 1436991,273| 8,0433345 3,062E-02 0,000937872)
531,80519 35896,85 2423037,399 7,9532873| -7,469E-02 0,005578876
639,156843 50333,6| 3963771,109 8,1169468 -6,695E-04] 4,48183E-07|
700,412605| 59097,31| 4986335,828| 8,3261956| -2,501E-02] 0,000625459
780,729969 70265,7| 6323912,751| 8,6376058 3,717E-02 0,001381731
4068,360 273382,1] 20337099,2 84,29 0,0000000 0,060181
P Q R S T U
\V=YcnTB.-
YX YXA2 YX*3 Y'3piBH. Y3 \'A

37

1266937543664,04 | 15408543314,27| 191192642 2445959
15408543314,266 191192642 2445959 | 32937,891
191192641,754 2445959 32938 489
2445958,740 32938 489 10

D= 1,38204E+21
20337099,1914 15408543314 191192642 2445959
273382,13918 191192642 2445959 32938
4068,3596977 2445959 32938 489
84,294000000 32938 489 10

D1= 1,67101E+16
1266937543664 20337099,191| 191192642 2445959
15408543314 273382,139 2445959 32938
191192642 4068,360 32938 489,375
2445959 84,2940 489,375 10

D2= -1,9986E+18
1266937543664 15408543314 20337099 | 2445958,7
15408543314 191192642 273382 | 32937,891
191192642 2445959 4068 489,375
2445959 32938 84,294 10

D3= 4,3810E+19
1266937543664 15408543314 191192642 | 20337099
15408543314 191192642 2445959 273382
191192642 2445959 32938 4068
2445959 32938 489,375 84,294

D4= 1,2002E+22
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JlonaTok 5.

BinbHI 4ieHH HOPMaJIbHUX PIBHSIHb

Jonarok 6.
Po3paxyHoKk Koe(il[ieHTIB alPOKCUMYIOYOTO TIOJTIHOMY

20337099,191

273382,139

4068,360

84,294

a=D1/D=| 0,000012091
b=D2/D= -0,001446
c=D3/D= 0,031699
d=D4/D= 8,683928

Y=aX"3+bX"2+cX+d

Hamu BuBenena gopmyina 3a pe3yapraTaMu TEOPETUYHUX
JOCITIPKEHB!

»'=0,000012091x" - 0,001446x° +0,031699x + 8,683928.

JlonaToxk 7.
3HaxX0/KEHHS aJireOpaiuHuX JOTIOBHEHD

1266937543664 15408543314({191192642
A44= 11,1858101,E+21 15408543314 191192642 2445959
191192642 2445959 32938
1266937543664 191192642 2445959
A22=| 8,99382E+15 191192642 32938 489,375
2445959 489 10

39

A33=| 1,24719,E+19| 1266937543664| 15408543314 2445959
15408543314 191192642 32938
2445959 32938, 10
191192642 2445959 32938,
A11= 4,7761E+11 2445959 32938 489,375
32937,891 489,375 10
Jonarok 8.
KoHTposs 3piBHOBa)KEHHS
- clyx]
[yyl- |alyx®]- blyx*] |- dlyl] 0,060180804
[VV] = 0,060180804
PisHnug= 0,000000
Jonatok 9.

OriHKa TOYHOCTI 3pIBHOBAKEHHUX €IIEMEHTIB

CepegHs
M=

CepegHs
ma=

mb=

mc=

KBaapatu4dHa noxmoka oanHULI Baru

0,100150557

KBagpaTu4Ha noxmbka koedilieHTa a

1,86179E-06

Ce pegHst kBagpaTu4yHa Noxmbka koedgilieHTa B

0,000255485

CepenHsi kBagpaTuUyHa noxmbka KoedilieHTa ¢

0,009513948

CepepHs kBagpaTuyHa noxmbka koedoilieHTa d
0,092768655

md=

40




Cepenni kBaapaTnyHi noXudku 3piBHOBaXKeHOI PyHKIIT

mae=

0,09276866
0,05737289
0,06097065
0,05601576
0,050608
0,0559174
0,0595051
0,05071939
0,0543861
0,08129343

HDopatok 10. Oiarpamu gocnipxeHb

41

MarHiTHWi MOMeHT 3emni

9.000

8.800

8.600

8.400

8.200
8.000
7.800

A LHBMOM MHHLIHIEW
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7.600

7.400

90

18,6748

84,37
5

18,3012

78,75

8,1163

67.5

7,8786

8,0740

8,351

LlupoTa e rpagycax X

33,75

8,5174

225

8,9103

11,25

8,711

8,752

7.200

| O MarHiTHuii MomeHT 3emni (*10122Am"2)
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WOWOHILrOU WHHRIOMA BInewnododuy

8509/£9°8 | 95619258 | 99769118 | £/8EESE'. | SFECEF0'S | 8G6/EAT'S | G8/EL/C'R | GRSLZ08'S | WLE/YIS'S | FRZEEET B | A IUBTON BHRMIBWALR)| —m—
8198 ZLoE's £9118 98/8') 0F¥l0'8 LBSE'S FILS8 £0L6'8 Lhi'g [ A Aualion evadosLou) —e—
06 7 ) cr'el Gl9 SZ'9g oF cL'Ee 5ee SZhL 0

00z’

00v'L

009°L

0oe'L

0o0'e

ooz'e

00’8

oo9'e

0o8'e

0006

A IUMBE LHOMOM MHHLIHIEW

43



WAHINO IHUINEHaWEEN ]

FEBZLA00 | LIBEYS00 | FELLOS0 0| LSOSEE0'0 |FLLESE0°0 | 8090500 |85L09S0°0 | L026090°0 | AZLELS0 0| 2802260 D |Iraom mAgnXoU IHhied Pes IHTeda) m
8509/£9°'8 | 95619258 | 8976911 8| £/8ZEE6 ) | SFECEYD 8 |856/EC 2| CB/E1G'9| 668208 | FLE 7/’ | ¥BZ6ERT 8 SUaon ekaxeaoHalde g
0 0 0 0 0 0 0 0 0 0000°0
00006 GIE'TS 0sl'8l 00s'29 06295 000°cy 082°EE 00522 [er

¥ xeofifeds 8 erodum

MAQHUXOU Il | AUaTOW EHaXeaOHaIdE

WAQHXOU 11 | quRiTo

FEBZLS00

198EFS00

¥6L20S0°0

15056500

TLLBES0 0

2090500

8510950°0

2060900

GZIELG0D

18972600

IHgNxoU Hhnledresy IHTada) —e—

CIEYS

GL'8L

=yk:]

cZ'ag

&f

CL'EE

5ze

ST'LL

MAQUXOU IHhKMLedTREN IHTadaD

0

0

o

A wignxou IHhkiedTeay 1HTadag

46

45



¥ xeafimeds 8 erodum

g7.9'8

(AN

£9118

9882

7.0

L6SE'S

TLLGS

£0168

Lhi'g

[4%:}

& LHBINON WHHLIHIB] —4—

06

GIE'YS

cL'el

=pk:]

GZ'ag

Sf

GL'EE

5ze

AN

WOWOHIUIOU WMHRHMLedDeSN BINeWKINOd Uy

xeofreds a erodu

o0z’

0ov'L

009'L

o00g'L

oo0o'g

ooz'e

oor'e

009

oog's

000'6

[ra

EHHaUMXTIE IHhMLedTegn0qHTad a0 I IHLOIU020Y

10-3006°2-

L0-3000°2-

10-3005°L-

10-3000°L-

20-3000°G-

00+3000°0

Z0-3000°S

10-3000°4

L0-3005°H

¥L22660°0 | ¥98L2£0°0 | 7222650°0] GOvSZ0 0- | 265629070 [ L0G0S20°0 [ 2£9080°0- | v2sE650 0| TiEavE O-] ZLGOO- QKO IHHILI)

7621900 | L98eks0'0 | P6L2050°0| LS0SES0 0| F2r6sS00 | @09050°D [8Sko9s00|2026090°0 | 672E250°0| 18922600 | BHHBLMIXTNE IHRILEdEBNOTHTadE) —m—

20-3/1L°E | 0-3108 2 | 0-3569°9- | 0-369%2- | 20-3290°c | 20-3525° L | 0-310¥'S- | 10-3620°L| 0-34w9°L- | 20-36829 BHHBLNXTTIE [H1OII0D0Y —e—
0 0 0 0 0 0 0 0 0 i

00006 | SZE'W8 | 0S2'8L | 00529 | 0sz9s | ooo'sy | o0sz’es | o00szz | oSzl e,

LA LHOMON MMHLIHIEYW

|ualTon Maauxol

48

47



xeafideds 8 erodupq

¥¥11L660°0

Zr98Lie00

JELIZRS00

970F520 0~

616562900

F10S0580°0

2E9020 0

JELJZBRS00

FLEITZ 0-

ZLS00-

MAQUXOL IHHULI| —m—

[A=TARAS

20-3L08°E

#0-3669°9-

Z0-3691'1-

20-3790°E

Z0-3528°L

20-3L01'S

L0-3500')

LO-3LF9°L-

20-368.°9

EA-BLUIA=/\ —e—

000006

0s£°F8

006282

000529

005295

0000°GF

00626

000522

MAQUXOU IHLOILIODQR | IHHULD]

xeafded 8 eroduq

0052 kL

(]

10-3000°¢-

10-3006°2

10-3000°2

10-3005°L-

10-3000°4-

Z0-3000°G

00+3000°0

Z0-3000°G

L0-3000°1

L0-3006°+

87198

ZL0E'S

£9118

988

07L08

LBEES

TGS

£0162

Lhi'g

(A7}

A HOHINO oUonp —e—

clE'r8

ci'al

£49

CE'9g

&

CL'EE

§ee

oi3imiHADh cioHhInchrdelou Binewnadoduy

AN

[

oL

009°2

008’2

ooo'e

00z'8

oor'e

o009'e

oos'g

0006

warom uianxoL

A IUMAE LHO MO M WHMHLIHIEW

50

49



MaTtemaTWyHi Mogenii iX NoXuoKu

90,0000
8,63760579

8 6748
8,575

84,3730

8,3261956

85,3012

8,264

78,7500

8.1163

8,057
005927737 | 0.03718642 | 0.09977744

67,5000

7.8786
7,904
-0,0254046

56,2500

8.0740
8.011

45,0000

8.3591
8,274

0,08505014 | 0,06295919

33.7500

8,5174

8,598
-0,080632

22,5000

8.9103
8,851
005927737

11,2500

8,711

8,957
-0.246314

0,0000

B8,68392839 | B,87473745 | 8,80278992 | B,57137847 | B,28379577 | 8,04333449 | 7,95328729 | 8,11694684

8,752

8.803
-0.0512

10
8
6
4
2
0

MAOMNOL | IHAMO N WHHLIHIE
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OY 3piBH.

EYcnoTe.
OYicT.

O leTuHHI noxnbrn

llupoTa B rpagycax

Honarok 11.Ta6auui Bajgenbkoro O.0.

Variant No./ Random values

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
0.14 0.150.92 0.65 0.35 0.89 0.79 0.32 0.38 0.46 0.26 0.43 0.38 0.32 0.79 0.5
0.28 0.84 0.19 0.71 0.69 0.39 0.93 0.75 0.1 0.58 0.2 0.97 0.49 0.44 0.59 0.23
0.07 0.81 0.64 0.06 0.28 0.62 0.08 0.99 0.86 0.28 0.03 0.48 0.25 0.34 0.21 0.17
0.06 0.79 0.82 0.14 0.8 0.86 0.51 0.32 0.82 0.3 0.66 0.47 0.09 0.38 0.44 0.6
0.950.5 0.580.22 0.31 0.72 0.530.59 0.4 0.810.28 0.48 0.11 0.17 0.45 0.02
0.84 0.1 0.270.01 0.93 0.850.21 0.1 0.550.59 0.64 0.46 0.22 0.94 0.89 0.54
0.93 0.03 0.81 0.96 0.44 0.28 0.81 0.09 0.75 0.66 0.59 0.33 0.44 0.61 0.28 0.47
0.56 0.48 0.23 0.37 0.86 0.78 0.31 0.65 0.27 0.12 0.01 0.9 0.91 0.45 0.64 0.85
0.66 0.920.340.6 0.340.86 0.1 0.450.430.26 0.64 0.82 0.13 0.39 0.36 0.07
0.26 0.02 0.49 0.14 0.12 0.73 0.72 0.45 0.870  0.66 0.06 0.31 0.55 0.88 0.17
Variant No./ Random values

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
0.48 0.81 0.520.09 0.2 0.96 0.28 0.29 0.25 0.4 0.91 0.71 0.53 0.64 0.36 0.78
0.92 0.590.03 0.6 0.010.13 0.3 0.53 0.050.48 0.82 0.04 0.66 0.52 0.13 0.84
0.14 0.69 0.51 0.94 0.150.11 0.6 0.94 0.33 0.05 0.72 0.7 0.36 0.57 0.59 0.59
0.19 0.53 0.09 0.21 0.86 0.11 0.73 0.81 0.93 0.26 0.11 0.79 0.31 0.05 0.11 0.85
0.48 0.07 0.44 0.62 0.37 0.99 0.62 0.74 0.95 0.67 0.35 0.18 0.85 0.75 0.27 0.24
0.89 0.120.27 0.93 0.81 0.83 0.01 0.19 0.49 0.12 0.98 0.33 0.67 0.33 0.62 0.44
0.06 0.56 0.64 0.3 0.86 0.02 0.13 0.94 0.94 0.63 0.95 0.22 0.47 0.37 0.19 0.07
0.02 0.170.98 0.6 0.94 0.37 0.02 0.77 0.05 0.39 0.21 0.71 0.76 0.29 0.31 0.76
0.750.23 0.84 0.67 0.48 0.18 0.46 0.76 0.69 0.4 0.51 0.320  0.050.68 0.12
0.71 0.450.26 0.35 0.6 0.82 0.77 0.85 0.77 0.13 0.42 0.75 0.77 0.89 0.6 0.91
Variant No./ Random values

33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48
0.73 0.63 0.71 0.78 0.72 0.14 0.68 0.44 0.09 0.01 0.22 0.49 0.53 0.43 0.01 0.46
0.54 0.950.850.370.1 0.5 0.790.22 0.79 0.68 0.92 0.58 0.92 0.35 0.42 0.01
0.99 0.56 0.11 0.21 0.29 0.02 0.19 0.6 0.86 0.4 0.34 0.41 0.81 0.59 0.81 0.36
0.290.770.470.71 0.3 0.99 0.6 0.51 0.87 0.07 0.21 0.13 0.49 0.99 0.99 0.98
0.37 0.29 0.78 0.04 0.99 0.51 0.050.97 0.31 0.73 0.28 0.16 0.09 0.63 0.18 0.59
0.5 0.240.450.94 0.550.34 0.69 0.08 0.3 0.26 0.42 0.52 0.23 0.08 0.25 0.33
0.440.68 0.5 0.350.260.190.310.18 0.810.710.01 0  0.03 0.13 0.78 0.38
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0.75 0.28 0.86 0.58 0.75 0.33 0.2 0.83 0.81 0.42 0.06 0.17 0.17 0.76 0.69 0.14
0.73 0.03 0.59 0.82 0.53 0.49 0.04 0.28 0.75 0.54 0.68 0.73 0.11 0.59 0.56 0.28
0.63 0.88 0.23 0.53 0.78 0.75 0.93 0.75 0.19 0.57 0.78 0.18 0.57 0.78 0.05 0.32
Variant No./ Random values

49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64
0.170.120.26 0.8 0.660.130 0.19 0.27 0.87 0.66 0.11 0.19 0.59 0.09 0.21
0.64 0.2 0.190.89 0.38 0.09 0.520.57 0.2 0.1 0.650.48 0.58 0.63 0.27 0.88
0.65 0.93 0.61 0.53 0.38 0.18 0.27 0.96 0.82 0.3 0.3 0.19 0.52 0.03 0.53 0.01
0.85 0.29 0.68 0.99 0.57 0.73 0.62 0.25 0.99 0.41 0.38 0.91 0.24 0.97 0.21 0.77
0.52 0.83 0.47 0.91 0.31 0.51 0.550.74 0.85 0.72 0.42 0.450.41 0.5 0.69 0.59
0.5 0.820.950.330.11 0.68 0.61 0.72 0.78 0.55 0.88 0.9 0.75 0.09 0.83 0.81
0.75 0.46 0.37 0.46 0.49 0.39 0.31 0.92 0.550.06 0.04 0 0.92 0.77 0.01 0.67
0.110.390 0.980.480.82 0.4 0.120.850.830.61 0.6 0.350.630.7 0.76
0.6 0.1 0470.1 0.180.190.420.950.550.96 0.19 0.89 0.46 0.76 0.78 0.37
0.44 0.94 0.48 0.25 0.53 0.79 0.77 0.47 0.26 0.84 0.71 0.04 0.04 0.75 0.34 0.64
Variant No./ Random values

65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
0.62 0.08 0.04 0.66 0.84 0.25 0.9 0.69 0.49 0.12 0.93 0.31 0.36 0.77 0.02 0.89
0.89 0.150.21 0.04 0.75 0.21 0.62 0.05 0.69 0.66 0.02 0.4 0.58 0.03 0.81 0.5
0.190.350.11 0.250.330.820.430 0.350.580.76 0.4 0.24 0.74 0.96 0.47
0.32 0.63 0.91 0.41 0.99 0.27 0.26 0.04 0.26 0.99 0.22 0.79 0.67 0.82 0.35 0.47
0.810.63 0.6 0.09 0.340.17 0.21 0.64 0.12 0.19 0.92 0.45 0.86 0.31 0.5 0.3
0.28 0.61 0.82 0.97 0.45 0.55 0.7 0.67 0.49 0.83 0.85 0.05 0.49 0.45 0.88 0.58
0.69 0.26 0.99 0.56 0.9 0.92 0.72 0.1 0.79 0.750.09 0.3 0.29 0.550.32 0.11
0.650.340.49 0.87 0.2 0.27 0.550.96 0.02 0.36 0.48 0.06 0.65 0.49 0.91 0.19
0.88 0.18 0.34 0.79 0.77 0.53 0.56 0.63 0.69 0.8 0.74 0.26 0.54 0.25 0.27 0.86
0.250.510.81 0.84 0.17 0.57 0.46 0.72 0.89 0.09 0.77 0.77 0.27 0.93 0.8 0
Variant No./ Random values

81 82 83 84 85 8 87 88 89 90 91 92 93 94 95 96
0.810.640.7 0.6 0.010.61 0.450.240.910.920.17 0.320.17 0.21 0.47 0.72
0.350.01 0.41 0.44 0.19 0.73 0.56 0.85 0.48 0.16 0.13 0.61 0.15 0.73 0.52 0.55
0.21 0.33 0.47 0.57 0.41 0.84 0.94 0.68 0.43 0.85 0.23 0.32 0.39 0.07 0.39 0.41
0.43 0.330.450.47 0.76 0.24 0.16 0.86 0.25 0.18 0.98 0.35 0.69 0.48 0.55 0.62
0.09 0.92 0.19 0.22 0.21 0.84 0.27 0.25 0.5 0.25 0.42 0.56 0.88 0.76 0.71 0.79
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0.04 0.940.6 0.16 0.53 0.46 0.68 0.04 0.98 0.86 0.27 0.23 0.27 0.91 0.78 0.6
0.850.78 0.43 0.83 0.82 0.79 0.67 0.97 0.66 0.81 0.450.41 0  0.950.38 0.83
0.78 0.63 0.6 0.950.06 0.8 0.060.42 0.250.12 0.52 0.050.11 0.73 0.92 0.98
0.48 0.96 0.08 0.41 0.28 0.48 0.86 0.26 0.94 0.56 0.04 0.24 0.19 0.65 0.28 0.5
0.22 0.21 0.06 0.61 0.18 0.63 0.06 0.74 0.42 0.78 0.62 0.2 0.39 0.19 0.49 0.45
Variant No./ Random values

97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112
0.04 0.71 0.23 0.71 0.37 0.86 0.96 0.09 0.56 0.36 0.43 0.71 0.91 0.72 0.87 0.46
0.77 0.64 0.65 0.75 0.73 0.96 0.24 0.13 0.89 0.08 0.65 0.83 0.26 0.45 0.99 0.58
0.13 0.390.04 0.78 0.02 0.75 0.9 0.09 0.94 0.65 0.76 0.4 0.78 0.950.12 0.69
0.46 0.83 0.98 0.35 0.250.95 0.7 0.98 0.250.82 0.26 0.2 0.52 0.24 0.89 0.4
0.77 0.26 0.71 0.94 0.78 0.26 0.84 0.82 0.6 0.14 0.76 0.99 0.09 0.02 0.64 0.01
0.36 0.39 0.44 0.37 0.45 0.53 0.05 0.06 0.82 0.03 0.49 0.62 0.52 0.45 0.17 0.49
0.39 0.96 0.51 0.43 0.14 0.29 0.8 0.91 0.9 0.650.92 0.5 0.930.72 0.21 0.69
0.64 0.61 0.51 0.57 0.09 0.85 0.83 0.87 0.41 0.05 0.97 0.88 0.59 0.59 0.77 0.29
0.750.490.890.3 0.160.17 0.53 0.92 0.84 0.68 0.13 0.82 0.68 0.68 0.38 0.68
0.94 0.27 0.74 0.15 0.59 0.91 0.85 0.59 0.25 0.24 0.59 0.53 0.95 0.94 0.31 0.04
Variant No./ Random values

113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128
0.99 0.72 0.52 0.46 0.8 0.84 0.59 0.87 0.27 0.36 0.44 0.69 0.58 0.48 0.65 0.38
0.36 0.73 0.62 0.22 0.62 0.6  0.99 0.12 0.46 0.08 0.05 0.12 0.43 0.88 0.43 0.9
0.450.120.44 0.13 0.65 0.49 0.76 0.27 0.8 0.79 0.77 0.15 0.69 0.14 0.35 0.99
0.770 0.120.96 0.16 0.08 0.94 0.41 0.69 0.48 0.68 0.55 0.58 0.48 0.4 0.63
0.530.420.2 0.72 0.22 0.58 0.28 0.48 0.86 0.48 0.15 0.84 0.56 0.02 0.85 0.06
0.01 0.68 0.42 0.73 0.94 0.52 0.26 0.74 0.67 0.67 0.88 0.95 0.25 0.21 0.38 0.52
0.25 0.49 0.95 0.46 0.66 0.72 0.78 0.23 0.98 0.64 0.56 0.59 0.61 0.16 0.35 0.48
0.86 0.23 0.05 0.77 0.45 0.64 0.98 0.03 0.55 0.93 0.63 0.45 0.68 0.17 0.43 0.24
0.11 0.250.150.07 0.6 0.69 0.47 0.94 0.51 0.09 0.65 0.96 0.09 0.4 0.250.22
0.88 0.79 0.71 0.08 0.93 0.14 0.56 0.69 0.13 0.68 0.67 0.22 0.87 0.48 0.94 0.05
Variant No./ Random values

129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144
0.6 0.1 0.150.030.3 0.860.170.920.86 0.8 0.92 0.08 0.74 0.76 0.09 0.17
0.82 0.49 0.38 0.58 0.9 0.09 0.71 0.49 0.09 0.67 0.59 0.85 0.26 0.13 0.65 0.54
0.97 0.81 0.89 0.31 0.29 0.78 0.48 0.21 0.68 0.29 0.98 0.94 0.87 0.22 0.65 0.88
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0.04 0.850.75 0.64 0.01 0.42 0.7 0.47 0.75 0.550.13 0.23 0.79 0.64 0.14 0.51
0.52 0.37 0.46 0.23 0.43 0.64 0.54 0.28 0.58 0.44 0.47 0.95 0.26 0.58 0.67 0.82
0.1 0.510.140.13 0.54 0.73 0.57 0.39 0.52 0.31 0.13 0.42 0.71 0.66 0.1 0.21
0.350.96 0.95 0.36 0.23 0.14 0.42 0.95 0.24 0.84 0.93 0.71 0.87 0.11 0.01 0.45
0.76 0.54 0.03 0.59 0.02 0.79 0.93 0.44 0.03 0.74 0.2 0.07 0.31 0.05 0.78 0.53
0.9 0.620.19 0.83 0.87 0.44 0.78 0.08 0.47 0.84 0.89 0.68 0.33 0.21 0.44 0.57
0.13 0.86 0.87 0.51 0.94 0.35 0.06 0.43 0.02 0.18 0.45 0.31 0.91 0.04 0.84 0.81
Variant No./ Random values

145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160
0 0.530.7 0.610.460.8 0.670.490.19 0.27 0.81 0.91 0.19 0.79 0.39 0.95
0.2 0.610.410.96 0.63 0.42 0.87 0.54 0.44 0.06 0.43 0.74 0.51 0.23 0.71 0.81
0.92 0.17 0.99 0.98 0.39 0.1 0.150.91 0.950.61 0.81 0.46 0.75 0.14 0.26 0.91
0.23 0.97 0.48 0.94 0.09 0.07 0.18 0.64 0.94 0.23 0.19 0.61 0.56 0.79 0.45 0.2
0.8 0.950.140.650.5 0.220.520.31 0.6 0.380.81 0.93 0.01 0.42 0.09 0.37
0.62 0.13 0.78 0.55 0.95 0.66 0.38 0.93 0.77 0.87 0.08 0.3 0.39 0.06 0.97 0.92
0.07 0.73 0.46 0.72 0.21 0.82 0.56 0.25 0.99 0.66 0.15 0.01 0.42 0.15 0.03 0.06
0.8 0.380.44 0.77 0.34 0.54 0.92 0.02 0.6 0.54 0.14 0.66 0.59 0.250.2 0.14
0.97 0.440.28 0.5 0.73 0.250.18 0.66 0.6 0.02 0.13 0.24 0.34 0.08 0.81 0.9
0.71 0.04 0.86 0.33 0.17 0.34 0.64 0.96 0.51 0.45 0.39 0.05 0.79 0.62 0.68 0.56
Variant No./ Random values

161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176
0.1 0.050.5 0.810.060.65 0.87 0.96 0.99 0.81 0.63 0.57 0.47 0.36 0.38 0.4
0.52 0.570.140.59 0.1 0.28 0.97 0.06 0.41 0.4 0.11 0.090.71 0.2 0.62 0.8
0.43 0.9 0.390.750.950.150.67 0.71 0.57 0.7 0.04 0.2 0.33 0.78 0.69 0.93
0.6 0.07 0.23 0.05 0.58 0.76 0.31 0.76 0.35 0.94 0.21 0.87 0.31 0.25 0.14 0.71
0.2 0.530.290.28 0.19 0.18 0.26 0.18 0.61 0.25 0.86 0.73 0.21 0.57 0.91 0.98
0.41 0.48 0.48 0.82 0.91 0.64 0.47 0.06 0.09 0.57 0.52 0.7 0.69 0.57 0.22 0.09
0.17 0.56 0.71 0.16 0.72 0.29 0.1 0.98 0.16 0.9 0.91 0.52 0.8 0.17 0.350.06
0.71 0.27 0.48 0.58 0.32 0.22 0.87 0.18 0.35 0.2 0.93 0.53 0.96 0.57 0.25 0.12
0.1 0.830.570.91 0.51 0.36 0.98 0.82 0.09 0.14 0.44 0.210  0.67 0.51 0.03
0.34 0.67 0.11 0.03 0.14 0.12 0.67 0.11 0.13 0.69 0.9 0.86 0.58 0.51 0.63 0.98
Variant No./ Random values

177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192
0.310.5 0.190.7 0.16 0.51 0.510.16 0.850.17 0.14 0.37 0.65 0.76 0.18 0.35
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0.150.56 0.5 0.88 0.49 0.09 0.98 0.98 0.59 0.98 0.23 0.87 0.34 0.55 0.28 0.33
0.16 0.350.5 0.76 0.47 0.91 0.85 0.35 0.89 0.32 0.26 0.18 0.54 0.89 0.63 0.21
0.320.930.3 0.890.850.7 0.640.2 0.460.750.250.9 0.7 0.910.54 0.81
0.41 0.65 0.49 0.85 0.94 0.61 0.63 0.71 0.8 0.27 0.09 0.81 0.99 0.43 0.09 0.92
0.44 0.88 0.950.75 0.71 0.28 0.28 0.9 0.59 0.23 0.23 0.32 0.6 0.97 0.29 0.97
0.12 0.08 0.44 0.33 0.57 0.32 0.65 0.48 0.93 0.82 0.39 0.11 0.93 0.25 0.97 0.46
0.36 0.67 0.3 0.58 0.36 0.04 0.14 0.28 0.13 0.88 0.3 0.32 0.03 0.82 0.49 0.03
0.75 0.89 0.85 0.24 0.37 0.44 0.17 0.02 0.91 0.32 0.76 0.56 0.18 0.09 0.37 0.73
04404 03 0.7 0.740.690.210.120.01 0.91 0.3 0.2 0.330.030.8 0.19
Variant No./ Random values

193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208
0.76 0.210.1 0.110 0.440.920.930.21 0.51 0.6 0.84 0.24 0.44 0.85 0.96
0.37 0.66 0.98 0.38 0.95 0.22 0.86 0.84 0.78 0.31 0.23 0.55 0.26 0.58 0.21 0.31
0.44 0.95 0.76 0.85 0.72 0.62 0.43 0.34 0.41 0.89 0.3 0.39 0.68 0.64 0.26 0.24
0.34 0.1 0.77 0.32 0.26 0.97 0.8 0.28 0.07 0.31 0.89 0.150.44 0.11 0.01 0.04
0.46 0.82 0.32 0.52 0.71 0.62 0.01 0.05 0.26 0.52 0.27 0.21 0.11 0.66 0.03 0.96
0.66 0.550.73 0.09 0.25 0.47 0.11 0.05 0.57 0.85 0.37 0.63 0.46 0.68 0.2 0.65
0.31 0.09 0.89 0.65 0.26 0.91 0.86 0.2 0.56 0.47 0.69 0.31 0.25 0.7 0.58 0.63
0.56 0.62 0.01 0.85 0.58 0.1 0.07 0.29 0.36 0.06 0.59 0.87 0.64 0.86 0.11 0.79
0.1 0.450.330.48 0.850.03 0.460.11 0.36 0.57 0.68 0.67 0.53 0.24 0.94 0.41
0.66 0.8 0.39 0.62 0.650.79 0.78 0.77 0.18 0.55 0.6 0.84 0.55 0.29 0.65 0.41
Variant No./ Random values

209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224
0.26 0.650.4 0.850.3 0.61 0.430.44 0.430.18 0.58 0.67 0.69 0.75 0.14 0.56
0.6104 0680 0.7 0.020.370.87 0.76 0.59 0.13 0.44 0.01 0.71 0.27 0.49
0.470.040.2 0.560.220.3 0.530.890.94 0.56 0.13 0.140.07 0.11 0.27 0
0.04 0.07 0.85 0.47 0.33 0.26 0.99 0.39 0.08 0.14 0.54 0.66 0.46 0.45 0.88 0.07
0.97 0.27 0.08 0.26 0.68 0.3 0.63 0.43 0.28 0.58 0.78 0.56 0.98 0.3 0.52 0.35
0.8 0.890.330.06 0.57 0.57 0.4 0.67 0.950.450.71 0.63 0.77 0.52 0.54 0.2
0.21 0.140.950.57 0.61 0.58 0.140  0.250.01 0.26 0.22 0.85 0.94 0.13 0.02
0.16 0.47 0.150.5 0.97 0.92 0.59 0.23 0.09 0.9 0.79 0.65 0.47 0.37 0.61 0.25
0.51 0.76 0.56 0.75 0.13 0.57 0.51 0.78 0.29 0.66 0.64 0.54 0.77 0.91 0.74 0.5
0.11 0.29 0.96 0.14 0.89 0.03 0.04 0.63 0.99 0.47 0.13 0.29 0.62 0.1 0.73 0.4
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Variant No./ Random values

225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240
0.43 0.750.18 0.95 0.73 0.59 0.61 0.45 0.89 0.01 0.93 0.89 0.71 0.31 0.11 0.79
0.04 0.29 0.78 0.28 0.56 0.47 0.5 0.32 0.03 0.19 0.86 0.91 0.51 0.4 0.28 0.7
0.8 0.850.990.04 0.8 0.1 0.940.120.14 0.72 0.21 0.31 0.79 0.47 0.64 0.77
0.72 0.62 0.24 0.14 0.25 0.48 0.54 0.54 0.03 0.32 0.15 0.71 0.85 0.3 0.61 0.42
0.28 0.810.370.58 0.5 0.43 0.06 0.33 0.21 0.750.18 0.29 0.79 0.86 0.62 0.23
0.71 0.720.150.91 0.6 0.77 0.16 0.69 0.25 0.47 0.48 0.73 0.89 0.86 0.65 0.49
0.49 0.450.01 0.14 0.65 0.4 0.62 0.84 0.33 0.66 0.39 0.37 0.9 0.03 0.97 0.69
0.26 0.56 0.72 0.14 0.63 0.85 0.3 0.67 0.36 0.09 0.65 0.71 0.2 0.91 0.8 0.76
0.38 0.320.71 0.66 0.41 0.62 0.74 0.88 0.88 0 0.78 0.69 0.25 0.6 0.29 0.02
0.28 0.47 0.21 0.04 0.03 0.17 0.21 0.18 0.6 0.82 0.04 0.190  0.04 0.22 0.96
Variant No./ Random values

241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256
0.61 0.71 0.19 0.63 0.77 0.92 0.13 0.37 0.57 0.51 0.14 0.95 0.95 0.01 0.56 0.6
0.49 0.63 0.18 0.62 0.94 0.72 0.65 0.47 0.36 0.42 0.52 0.3 0.81 0.77 0.03 0.67
0.51 0.590.06 0.73 0.5 0.23 0.5 0.72 0.83 0.54 0.05 0.67 0.04 0.03 0.86 0.74
0.350.13 0.62 0.22 0.24 0.77 0.15 0.89 0.15 0.04 0.95 0.3 0.98 0.44 0.48 0.93
0.33 0.090.63 0.4 0.870.8 0.76 0.93 0.25 0.99 0.39 0.78 0.05 0.41 0.93 0.41
0.44 0.73 0.77 0.44 0.18 0.42 0.63 0.12 0.98 0.6 0.8 0.99 0.88 0.86 0.87 0.41
0.320.6 0.470.21 0.56 0.95 0.16 0.23 0.96 0.58 0.64 0.57 0.3 0.21 0.63 0.15
0.98 0.190.31 0.95 0.16 0.73 0.53 0.81 0.29 0.74 0.16 0.77 0.29 0.47 0.86 0.72
0.42 0.29 0.24 0.65 0.43 0.66 0.8 0.09 0.8 0.67 0.69 0.28 0.23 0.82 0.8 0.68
0.990.640 0.480.24 0.350.4 0.370.01 0.41 0.63 0.14 0.96 0.58 0.97 0.94
Variant No./ Random values

257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272
0.09 0.24 0.32 0.37 0.89 0.69 0.07 0.06 0.97 0.79 0.42 0.23 0.62 0.5 0.82 0.21
0.68 0.89 0.57 0.38 0.37 0.98 0.62 0.3 0.01 0.59 0.37 0.76 0.47 0.16 0.51 0.22
0.89 0.350.78 0.6 0.150.88 0.16 0.17 0.55 0.78 0.29 0.73 0.52 0.33 0.44 0.6
0.42 0.81 0.51 0.26 0.27 0.2 0.37 0.34 0.31 0.46 0.53 0.190.77 0.77 0.41 0.6
0.31 0.99 0.06 0.65 0.54 0.18 0.76 0.39 0.79 0.29 0.33 0.44 0.19 0.52 0.15 0.41
0.34 0.18 0.99 0.48 0.54 0.44 0.73 0.45 0.67 0.38 0.31 0.62 0.49 0.93 0.41 0.91
0.31 0.81 0.48 0.09 0.27 0.77 0.71 0.03 0.86 0.38 0.77 0.34 0.31 0.77 0.2 0.75
0.450.650.450.320.2 0.77 0.7 0.920.120.01 0.9 0.510.66 0.09 0.62 0.8
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0.49 0.09 0.26 0.36 0.01 0.97 0.59 0.88 0.28 0.16 0.13 0.32 0.31 0.66 0.63 0.65
0.28 0.61 0.93 0.26 0.68 0.63 0.36 0.06 0.27 0.35 0.67 0.63 0.03 0.54 0.47 0.76
Variant No./ Random values

273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288
0.28 0.03 0.5 0.450.07 0.77 0.23 0.55 0.47 0.1 0.58 0.59 0.54 0.87 0.02 0.79
0.08 0.140.350.62 0.4 0.14 0.510.71 0.8 0.62 0.46 0.43 0.62 0.67 0.94 0.56
0.12 0.750.31 0.81 0.34 0.07 0.83 0.3 0.33 0.62 0.54 0.23 0.27 0.83 0.94 0.49
0.750.38 0.24 0.37 0.2 0.58 0.350.31 0.14 0.77 0.11 0.99 0.26 0.06 0.38 0.13
0.34 0.67 0.76 0.87 0.96 0.95 0.97 0.03 0.09 0.83 0.39 0.13 0.07 0.71 0.09 0.87
0.04 0.08 0.59 0.13 0.37 0.46 0.41 0.44 0.28 0.22 0.77 0.26 0.34 0.65 0.94 0.7
0.47 0.450.87 0.84 0.77 0.87 0.2 0.19 0.27 0.71 0.52 0.8 0.73 0.17 0.67 0.9
0.77 0.07 0.150.72 0.13 0.44 0.470.3 0.6 0.570 0.730.34 0.92 0.43 0.69
0.310.130.83 0.5 0.490.31 0.63 0.12 0.84 0.04 0.25 0.12 0.19 0.25 0.65 0.17
0.98 0.06 0.94 0.11 0.350.28 0.01 0.31 0.47 0.01 0.3 0.47 0.81 0.64 0.37 0.88
Variant No./ Random values

289 290 291 292 293 294 295 296 297 298 299 300 301 302 303 304
0.51 0.850.29 0.09 0.28 0.54 0.52 0.01 0.16 0.58 0.39 0.34 0.19 0.65 0.62 0.13
0.49 0.140.34 0.15 0.95 0.62 0.58 0.65 0.86 0.55 0.7 0.550.26 0.9 0.49 0.65
0.2 0.980.58 0.03 0.380.5 0.720.24 0.26 0.48 0.29 0.39 0.72 0.85 0.84 0.78
0.31 0.63 0.05 0.77 0.77 0.56 0.06 0.88 0.87 0.64 0.46 0.24 0.82 0.46 0.85 0.79
0.26 0.03 0.95 0.35 0.27 0.73 0.48 0.03 0.04 0.8 0.290 0.58 0.76 0.07 0.58
0.250.1 0.470.47 0.09 0.16 0.43 0.96 0.13 0.62 0.67 0.6 0.44 0.92 0.56 0.27
0.420.040.2 0.830.2 0.850.660.11 0.9 0.620.54 0.540.33 0.72 0.13 0.15
0.350.950.840.5 0.680.77 0.24 0.6 0.29 0.01 0.61 0.87 0.66 0.79 0.52 0.4
0.61 0.63 0.42 0.52 0.25 0.77 0.19 0.54 0.29 0.16 0.29 0.91 0.93 0.06 0.45 0.53
0.77 0.99 0.14 0.03 0.73 0.4 0.43 0.28 0.75 0.26 0.28 0.88 0.96 0.39 0.95 0.87
Variant No./ Random values

305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320
0.94 0.750.72 0.91 0.74 0.64 0.26 0.35 0.74 0.55 0.25 0.4 0.79 0.09 0.14 0.51
0.350.710.11 0.36 0.94 0.1 0.910.19 0.39 0.32 0.51 0.91 0.07 0.6 0.2 0.82
0.52 0.02 0.61 0.87 0.98 0.53 0.18 0.87 0.7 0.58 0.42 0.97 0.25 0.91 0.67 0.78
0.130.140960.990 0.9 0.190.210.16 0.97 0.17 0.37 0.27 0.84 0.76 0.84
0.72 0.68 0.6 0.840.9 0.03 0.370.7 0.240.240.290.160.51 0.3 0.050
0.51 0.68 0.32 0.33 0.64 0.35 0.03 0.89 0.51 0.7 0.29 0.89 0.39 0.22 0.33 0.45
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0.17 0.220.01 0.38 0.12 0.8 0.69 0.65 0.01 0.17 0.84 0.4 0.87 0.450.19 0.6
0.12 0.120.28 0.59 0.93 0.71 0.62 0.31 0.3 0.17 0.11 0.440.48 0.46 0.4 0.9
0.380.9 0.640.490.540440 0.610.980.69 0.07 0.54 0.85 0.16 0.02 0.63
0.27 0.5 0.520.98 0.34 0.91 0.87 0.4 0.78 0.66 0.8 0.88 0.18 0.33 0.85 0.1
Variant No./ Random values

321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336
0.22 0.830.34 0.5 0.850.04 0.86 0.08 0.25 0.03 0.93 0.02 0.13 0.32 0.19 0.71
0.550.18 0.43 0.06 0.35 0.45 0.5 0.07 0.66 0.82 0.82 0.94 0.93 0.04 0.13 0.77
0.65 0.52 0.79 0.39 0.75 0.17 0.54 0.61 0.39 0.53 0.98 0.46 0.83 0.39 0.36 0.38
0.3 0.470.460.11 0.99 0.66 0.53 0.85 0.81 0.53 0.84 0.2 0.56 0.85 0.33 0.86
0.21 0.86 0.72 0.52 0.33 0.4 0.280.3 0.870.11 0.23 0.28 0.27 0.89 0.21 0.25
0.07 0.71 0.26 0.29 0.46 0.32 0.29 0.56 0.39 0.89 0.89 0.89 0.35 0.82 0.11 0.67
0.450.620.7 0.1 0.210.83 0.56 0.46 0.22 0.01 0.34 0.96 0.71 0.51 0.88 0.19
0.09 0.73 0.03 0.81 0.19 0.8 0.04 0.97 0.34 0.07 0.23 0.96 0.1 0.36 0.85 0.4
0.66 0.430.190.390.5 0.97 0.9 0.19 0.06 0.99 0.63 0.950.52 0.45 0.3 0.05
0.450.050.8 0.68 0.550.01 0.950.67 0.3 0.22 0.92 0.190.13 0.93 0.39 0.18
Variant No./ Random values

337 338 339 340 341 342 343 344 345 346 347 348 349 350 351 352
0.56 0.8 0.340.490.030.980.2 0.590.550.1 0.02 0.26 0.350.350.36 0.19
0.2 0.410.990.47 0.45 0.53 0.850.93 0.81 0.02 0.34 0.39 0.55 0.44 0.95 0.97
0.78 0.37 0.79 0.02 0.37 0.42 0.16 0.17 0.27 0.11 0.17 0.23 0.64 0.34 0.35 0.43
0.94 0.78 0.22 0.18 0.18 0.52 0.86 0.24 0.08 0.51 0.4 0.06 0.66 0.04 0.43 0.32
0.58 0.88 0.56 0.98 0.67 0.05 0.43 0.15 0.47 0.06 0.96 0.57 0.47 0.45 0.85 0.5
0.33 0.23 0.23 0.34 0.21 0.07 0.3 0.150.450.94 0.050.16 0.550.370.9 0.68
0.66 0.27 0.33 0.37 0.99 0.58 0.51 0.15 0.62 0.57 0.84 0.32 0.29 0.88 0.27 0.37
0.23 0.190.89 0.87 0.57 0.14 0.150.95 0.78 0.11 0.19 0.63 0.58 0.33 0  0.59
0.4 0.870.3 0.680.120.16 0.02 0.87 0.64 0.96 0.28 0.67 0.44 0.6 0.47 0.74
0.64 0.91 0.59 0.95 0.05 0.49 0.73 0.74 0.25 0.62 0.69 0.01 0.04 0.9 0.37 0.78
Variant No./ Random values

353 354 355 356 357 358 359 360 361 362 363 364 365 366 367 368
0.19 0.86 0.83 0.59 0.38 0.14 0.65 0.74 0.12 0.68 0.04 0.92 0.56 0.48 0.79 0.85
0.56 0.14 0.53 0.72 0.34 0.78 0.67 0.33 0.03 0.9 0.46 0.88 0.38 0.34 0.36 0.34
0.65 0.53 0.79 0.49 0.86 0.41 0.92 0.7 0.56 0.38 0.72 0.93 0.17 0.48 0.72 0.33
0.2 0.830.760.01 0.12 0.3 0.290.91 0.13 0.67 0.93 0.86 0.27 0.08 0.94 0.38

59

0.79 0.93 0.62 0.01 0.62 0.95 0.150.41 0.33 0.71 0.42 0.48 0.92 0.83 0.07 0.22
0.01 0.26 0.9 0.14 0.75 0.46 0.68 0.47 0.65 0.35 0.76 0.16 0.47 0.73 0.79 0.46
0.750.2 0.040.9 0.750.71 0.550.52 0.78 0.19 0.65 0.36 0.21 0.32 0.39 0.26
04 0.610.6 0.130.630.580.150.590.070.420.2 0.2 0.2 0.310.870.27
0.76 0.050.270.720.190  0.550.61 0.48 0.42 0.55 0.51 0.87 0.92 0.53 0.03
0.43 0.51 0.39 0.84 0.42 0.53 0.22 0.34 0.15 0.76 0.23 0.36 0.1 0.64 0.25 0.06
Variant No./ Random values

369 370 371 372 373 374 375 376 377 378 379 380 381 382 383 384
0.39 0.04 0.97 0.5 0.08 0.65 0.62 0.71 0.09 0.53 0.59 0.19 0.46 0.58 0.97 0.51
0.41 0.31 0.03 0.48 0.22 0.76 0.93 0.06 0.24 0.74 0.35 0.36 0.32 0.56 0.91 0.6
0.78 0.150.47 0.81 0.81 0.15 0.28 0.43 0.66 0.79 0.57 0.06 0.11 0.08 0.61 0.53
0.31 0.5 0.440.52 0.12 0.74 0.73 0.92 0.45 0.44 0.94 0.54 0.23 0.68 0.28 0.86
0.06 0.13 0.4 0.84 0.14 0.86 0.37 0.76 0.7 0.09 0.61 0.2 0.71 0.51 0.24 0.91
0.4 0.430.020.72 0.53 0.86 0.07 0.64 0.82 0.36 0.34 0.14 0.33 0.46 0.23 0.51
0.89 0.750.76 0.64 0.52 0.16 0.41 0.37 0.67 0.96 0.9 0.310.49 0.5 0.190.1
0.850.75 0.98 0.44 0.23 0.91 0.98 0.62 0.91 0.64 0.21 0.93 0.99 0.49 0.07 0.23
0.62 0.34 0.64 0.68 0.44 0.11 0.73 0.94 0.03 0.26 0.59 0.18 0.4 0.44 0.37 0.8
0.51 0.33 0.38 0.94 0.52 0.57 0.42 0.39 0.95 0.08 0.29 0.65 0.91 0.22 0.85 0.08
Variant No./ Random values

385 386 387 388 389 390 391 392 393 394 395 396 397 398 399 400
0.550.58 0.21 0.57 0.250.03 0.1 0.71 0.250.7 0.12 0.66 0.83 0.02 0.4 0.29
0.29 0.520.520.2 0.110.87 0.26 0.76 0.75 0.62 0.2 0.410.54 0.2 0.51 0.61
0.84 0.16 0.34 0.84 0.75 0.65 0.16 0.99 0.98 0.11 0.61 0.41 0.01 0  0.29 0.96
0.07 0.830.86 0.9 0.920.910.6 0.3 0280.840 0.260.91 0.04 0.14 0.07
0.92 0.88 0.62 0.15 0.07 0.84 0.24 0.51 0.67 0.09 0.08 0.7 0  0.69 0.92 0.82
0.12 0.06 0.6 0.41 0.83 0.71 0.8 0.65 0.350.56 0.72 0.52 0.53 0.25 0.67 0.53
0.28 0.61 0.29 0.1 0.42 0.48 0.77 0.61 0.82 0.58 0.29 0.76 0.51 0.57 0.95 0.98
0.47 0.03 0.56 0.22 0.26 0.29 0.34 0.86 0 0.34 0.15 0.87 0.22 0.98 0.05 0.34
0.98 0.96 0.5 0.22 0.62 0.91 0.74 0.87 0.88 0.2 0.27 0.340.2 0.92 0.22 0.24
0.53 0.39 0.85 0.62 0.64 0.76 0.69 0.14 0.9 0.55 0.62 0.84 0.25 0.03 0.91 0.27
Variant No./ Random values

401 402 403 404 405 406 407 408 409 410 411 412 413 414 415 416
0.57 0.71 0.02 0.84 0.02 0.79 0.98 0.06 0.63 0.65 0.82 0.54 0.88 0.92 0.64 0.88
0.02 0.54 0.56 0.61 0.01 0.72 0.96 0.7 0.26 0.64 0.07 0.65 0.59 0.04 0.29 0.09
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0.94 0.56 0.81 0.5 0.650.26 0.53 0.05 0.37 0.18 0.29 0.41 0.27 0.03 0.36 0.93
0.130.780.510.780.6 0.9 0.4 0.7 0.860.67 0.11 0.49 0.65 0.58 0.34 0.34
0.34 0.76 0.93 0.38 0.57 0.81 0.71 0.13 0.86 0.45 0.58 0.73 0.67 0.81 0.23 0.01
0.450.87 0.68 0.71 0.26 0.6  0.340.890.130.9 0.950.620 0.99 0.39 0.36
0.1 0.310.020.91 0.61 0.61 0.520.88 0.13 0.84 0.37 0.9 0.99 0.04 0.23 0.17
0.47 0.330.63 0.94 0.8 0.450.750.93 0.14 0.93 0.14 0.05 0.29 0.76 0.34 0.75
0.74 0.81 0.19 0.35 0.67 0.09 0.11 0.01 0.37 0.750.170.210 0.8 0.310.55
0.9 0.240.850.3 0.9 0.66 0.920.030.76 0.71 0.92 0.2 0.330.220.9 0.94
Variant No./ Random values

417 418 419 420 421 422 423 424 425 426 427 428 429 430 431 432
0.33 0.46 0.76 0.85 0.14 0.22 0.14 0.47 0.73 0.79 0.39 0.37 0.51 0.7 0.34 0.43
0.66 0.19 0.91 0.04 0.03 0.37 0.51 0.11 0.73 0.54 0.71 0.91 0.85 0.5 0.46 0.44
0.9 0.260.36 0.550.12 0.81 0.62 0.28 0.82 0.44 0.62 0.57 0.59 0.16 0.33 0.3
0.39 0.1 0.720.250.380.37 0.420.18 0.21 0.4 0.88 0.350.08 0.65 0.73 0.91
0.77 0.15 0.09 0.68 0.28 0.87 0.47 0.82 0.65 0.69 0.95 0.99 0.57 0.44 0.9 0.66
0.17 0.58 0.34 0.41 0.37 0.52 0.23 0.97 0.09 0.68 0.34 0.08 0  0.53 0.550.98
0.49 0.17 0.54 0.17 0.38 0.18 0.83 0.99 0.94 0.46 0.97 0.48 0.67 0.62 0.65 0.51
0.65 0.82 0.76 0.58 0.48 0.35 0.88 0.45 0.31 0.42 0.77 0.56 0.87 0.9 0.02 0.9
0.950.17 0.02 0.83 0.52 0.97 0.16 0.34 0.45 0.62 0.12 0.96 0.4 0.43 0.52 0.31
0.170.6 0.060.650.1 0.120.410.2 0.06 0.59 0.75 0.58 0.51 0.27 0.61 0.78
Variant No./ Random values

433 434 435 436 437 438 439 440 441 442 443 444 445 446 447 448
0.58 0.380.290.2 0.41 0.97 0.480.440.230.6 0.8 0.070.190.3 0.450.76
0.18 0.93 0.23 0.49 0.22 0.92 0.79 0.65 0.01 0.98 0.75 0.18 0.72 0.12 0.72 0.67
0.5 0.790.810.250.54 0.7 0.950.89 0.04 0.55 0.63 0.57 0.92 0.12 0.21 0.03
0.33 0.46 0.69 0.74 0.99 0.23 0.56 0.3 0.250.49 0.47 0.8 0.240.9 0.110.41
0.950.21 0.23 0.82 0.81 0.53 0.09 0.11 0.4 0.79 0.07 0.38 0.6 0.250.150.22
0.74 0.29 0.95 0.81 0.8 0.72 0.47 0.16 0.25 0.91 0.66 0.85 0.45 0.13 0.33 0.12
0.39 0.480.040.94 0.7 0.79 0.11 0.91 0.53 0.26 0.73 0.43 0.02 0.82 0.44 0.18
0.6 0.410420.630.630.950480 0.040.480 0.260.7 0.490.620.48
0.2 0.170.92 0.89 0.64 0.76 0.69 0.75 0.83 0.18 0.32 0.71 0.31 0.42 0.51 0.7
0.29 0.69 0.23 0.48 0.89 0.62 0.76 0.68 0.44 0.03 0.23 0.26 0.09 0.27 0.52 0.49
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OkcaHa lNeTpiBHa Apy3Aa

MOBYOBA I JOC/IOXEHHS
MATEMATHUYHOI MOLENI
3AJIEXXHOCTI MArHITHOrO MOMEHTY
3EM/I BIf LWUAPOTU METOLOM
CTATUCTUYHUX BUNTPOBYBAHb MOHTE
KAPJIO

Anpokcumauisi NoJTIHOMOM mMpPemb0o20 CMmerneHs
Mogenb MNrb11-255

KHura HanucaHa 3a maTepianamm po6oTn HaykoBoi ¢hi3uko-
MaTtemMaTuyHoi wkonu MEIY

Haykoeul kepieHuk — kaHOudam mexHi4YHUX Hayk,
doueHm JlimHapoeu4 PycnaH Mukonatioeuy4

Komm’romepHut Habip, eepcmka — du3alH y
pedakmopi Microsoft® Office 2003® Word
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