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BBeaeHHe

ITIporpamma MagModel2D Bepcum 1.5.1 npennasHadeHa Ui peIICHHUS
IpsIMOM 3a7a4d MarHUTOPAa3BEIKH JJI ABYXMEPHBIX TeNl TMPOU3BOIBHON (OPMBI.
[MIporpamMa Hammcana Ha s3pike  Visual Basic NET 2012 Express, ¢
ucnojp3oBanueM miatdopmbl Framework NET 4.0. IIporpamma mnpenHa3zHavyeHa
JUIE  UCTOJNB30BaHWS HA  OMNEpalMoHHOW cucremMe cemeiictBa  Windows
(XP/Vista/7/8/8.1/10). ABTOD IPOrpaMMBbI — HoBsukos K.B.
(novikovkv@magnetometry.ru).

[Iporpamma siBiisieTcss O€CIIATHOM M paclpoCTpPaHAETCS MO MPUHIUITY
freeware (cMm. JInensnonHoe CoramnieHue).

1. PHu3HYECKHE H MAaTEMAaTHYECKHE OCHOBBI

Jlns  peleHus ABYXMEPHOH 3agaud TMPUMEHSAETCS Teopus (DyHKIHH
KoMIUTeKcHoro nepemenHoro [Lupymsckmid, 1990; biox, 1993, 2009]. Ilone T B
KOMILICKCHOM BHJI€ MIPEACTABIACTCS KaK

T(u)=2(x,z)+iX(x,2), 1.
rme U — KOMIUIGKCHOe uYunciao. T(U) Ha3bIBaeTCs KOMILICKCHOM WHIAYKIIMCH
MarHMTHOIO TOJIS.

u=x+1z, 2.

[TpuMeHsisi KOMITJIEKCHBIE NIEPEMEHHBIE, OOBIYHO MPUHUMAIOT CUCTEMY KOOpIMHAT
C OCBIO X, HAITPABJICHHOM BIIPABO U OCHIO Z, HAIIPABIICHHOM BBEPX
Texy1iyto TOUKy BHYTpH Tella ¢ KOOpAUHATAMU & U { OMUIIIEM KOMIUIEKCHOM
nepemeHHoN W = &+ iC.
HamarnmueHHoCcTh OyJleT paccMaTpuBaThCsl Kak KOMILIEKCHBIM MapaMmerp,
BBOJMMBII (hOPMYIION:
H(w)=1,(8,0)+iL (&), 3.
KoMmmuiekcHasi MHAYKLIKS MarHUTHOTO TOJIS ISl ABYMEpPHOW Mozenu Oynaer
OINMCHIBATHCS CIECAYOLIUM UHTETPATIOM:
Wi ¢ 1(w)dS
T)="= =,
4n g (w-u)
Eciu paccMoTperh pemieHwe NpsMOM 3aJaydl  MAarHUTOPA3BEIKH IS
IPOU3BOJIBHOIO 01HOPOoAHOTrO N-yronbpHuka. O003HaUYUM €ro BEpIIUHBI Kak Wi, Wo,
W3, ..., Wn. Tak kaKk MHOTOYTOJIbHUK 3aMKHYT, TO Wy+1 = Wy . OO6paTtuM BHUMaHHE
Ha TO, YTO MHOTOYTOJbHHK MOKET OBITh M HEBBINYKJIbIM — y HEro JUIIb HE
JIOJKHO OBITh TOYEK CaMOIlepeceueHusl.
[Tposenst psix mpeoOpa3oBanuid, moyunM Beipaskenue [biox, 1995, 2009]:

T(u):j—oiiKnln(w—u), 5.

n=1
/1€ KOMILIEKCHBIN KO3 PUIueHT

4.

! Tlox npyrumu Bepcusmu Windows niporpamma He TeCTHPOBAIACh.
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K —_mn — Wna _Wn+1_Wn -2 é’;n _an—l _ §n+1_§n
~Wip Wop =W, Wo —=Whg Wy — W,

6.

JleiicTBuTenbHas dacTh 49wcia 1(U) COOTBETCTBYET BEpPTUKAIBHOU
COCTaBJISIIOIIEN aHOMAIBHOTO IO

AZ, =Re(T(u)), 7.
a MHAMasi — TOPU30HTaJIbHON
AX, = Im(T(u)). 8.

Jlist HaxoxaeHust Moayisi AT, mpuMeHsieTcsl TapMOHUYECKOe TPUOTINKEHUE,
To ecTh AT, omnpexaensercs Kak NpOEKIHs BekTopa [, Ha BEKTOP HOPMAJIbLHOTO
MarHuTHoro noist 3emuu To. Takum o6pazom

XoAX, +Y,AY, + Z,AZ,
AT =20 0 0 _ 9.

‘ IXC Y2 428

2. YcTaHOBKA NpOrpaMMmabI

Buumanue, neped mnauanom pabomwl ybeoumecb, 4mo HA KOMHblomepe
yemanoenen naxem Microsoft Framework NET 4.0% neobxooumvt ons pabomo
npocpPaMMul.

[Tporpamma MagModel2D 1.5.1 ve TpeOyer ycTaHOBKH. PacmakyiTe apxuB
C mporpaMmoi B Jtro0oe yaobHoe ayis Bam mecto.

Ecnu BB KOMUpyeTe mporpammy ¢ Ipyroro KOMIbIOTEpa WIIA MEPEHOCUTE €€
B JPYryl0 Mamnky, g u3bexkaHue omuOoK OyJaeT HEeoOXOIuMO 3alTH B MEHIO
QDaiin=Hacmpoiiku W B auanoroBoM okHe «HacTpolikm» HaxaTh KHOIKY
«Mcxomnbie», 9TOOBI TporpaMMa OOHOBWIJIA MYyTH K TamkaM, HEOOXOJIUMBIM s
paboThl. AHAJIOTUYHO MporpamMma padoTaeT U CO CMEHHOIro Hakonutens. Mnm xe
IIPOCTO yIaJIUTh MaInKy «Settings» B karajaore mporpamMmel.

3. HaTepdeiic nporpaMmMsbI

WuTtepdeiic mporpamMmbl BKIOYAET B ce0s caeayromue oaoku (puc. 3.1):
1. 3aganue mapamMeTpoB MPOdUIIS.

3aganue Mojenu (BBOJ Y3JIOBBIX TOYEK TEN).

31aHue HOPMaAJIBLHOTO MAarHUTHOTO TIOJISL.

Br100op paccunThiBaeMbIX KOMIIOHEHT.

BriBoa pe3ynbTaTos.

OtobpaxxkeHue rpaduka.

OToOpakeHre MOJICIIH.

Nudopmarmonnas ctpoka.

VYpasistomye KHOIKY.

©CoOoNOhWDN

2 Pacnpocrpansemsiii naker Framework NET 4.0 mMoxHO ckauaTh Ha caiiTe mentpa 3arpysku Microsoft mmm

HampsIMyr0 1o ccbUike  http://www.microsoft.com/downloads/ru-ru/confirmation.aspx?FamilylD=0a391abd-25c1-
4fc0-919f-b21f31ab88b7.
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10.Mndopmarus 00 aMIUIUTY 1€ aHOMATBHBIX MOJIEH.

i MagModel2D v.1.5. - O X

®aiin  Mogens  Pacuetet  [Momowus

[atroie npopvna e
® cwarom () B TouwKkax
1204

KonuyecTso Touex npogmuns 60 110

lar no npodrnio, kM 0.25_ 100
90

30
HavansHsie KoopmHaTs! Npoduna 70 -

X0 4 0] |0
50
40
30 4

[nuHa npoduna, km 14,75

Ysnosele Toukwm Ten:
Teno 1 Teno2

X z b |0 20
» & [i 10
6 4 : |10
4 4 10
= || = | |-20]
30
KDMI’TOHQHT!:II HOpManeHOro NONA C‘ICT 40

Bepmikaneran Z HTn 50000 Z |50
Ceseprian X HTn x |60
=70

Y. uT, ~ T
Boctousan Y, uTn l:l 50

PesynsTaTel pacueTos 1

L.m Z uTn X.uTn T.uTn "
h 15535 11043 |-13.067 L
-3.75 -16.587 12,493 -13.815 }
-35 -17.718 14214 -14,586 3

-3.25 -18.92 16,27 -15,362
3 20178 18745 |-1611 4

275 -21.46 21,743 -16.779 Pacuer nposenen ycnewno. AZ=150,221 nTn, AX=177,473 uTn, AT=144,017 uTn. Buumanue! AMnautynsi
25 2706 25399 17284 YKa3aHb! KaK Pa3HOCT b MAKCIMANIBHOTO W MEHIMANLHOTD SHAYEHNA Ha rpadmke.
- - - : Ynpaenetme NMpocmoTp rpadukos
-225 -23.81 29878 -17.489
Cuer Oumcmime Coxparmme @ | » Bce B opHom macwrabe
-2 -24,598 35 386 -17.181 s

Puc. 3.1. O6mmmii Bua nporpammsl MagModel2D.

4. "'AaBHOE MEHIO

['maBHOE MEHIO MPOTPAMMBI UMEET CIICTYIONTYIO CTPYKTYPY.
dDaiir:
— Coxpanumbv pe3ynbmam — COXpPaHEHUE PACUCTHBIX JAHHBIX B TEKCTOBBIM
daiin, ¢ pa3IeauTeNnsiMi B BUIE NPOOEIIOB.
— 3acpysumv moodenb — OTKPBITh (aiim Mojenu (TEKCTOBBIM (daiim ¢
pacmuperreM *.mod).
— Coxpanumu mooejib — COXpaHUTb MOJICb B TEKCTOBOM (hailI.
— Hacmpouku.
— Ilepesanyck npozpammol.
— Buixoo.
Mopeasn:
— Jlobasums meno — 100ABISICT TEJIO B MOJCIh U COOTBETCTBEHHO BKJIAAKY
«Temo N».
— Yoanums meno — ynanser nociaeIHU MHOTOYTOJIbHUK U3 MOJICIIH.
— Tecmosasn mooenws 1.
— Tecmosasn mooenn 2.



Pacuer:

— Cuem — pacyeT aHOMaJIbHOI'O MarHUTHOTO TOJIA 1O 33JJaHHON MOJEIIH.
— Kanvkynamop namaznuuennHocmu — BbI3bIBaeT mporpammy Namag s
pacuera WMHAYKTUBHOM W CyMMAapHOM HAMAarHW4Y€HHOCTM MO MAarHUTHOMN
BOCHPUUMYHUBOCTH, HOPMAJIIBHOMY TTOJII0 U OCTATOYHON HAMAarHUYE€HHOCTH.
— Ilpocmomp anomanuit om omoenbHbvIX mesl — BBI30B (OPMBI TPOCMOTpPA

AHOMAaJINI OT OTIEJIBbHBIX TSJI MOIEIIH.
ITomomn:

- .]queusuﬂ — OTKPBIBACT TCKCT IIOJB30BATCIBCKOIO COINIAIICHUA YCpPE3

penaktop «biIoKHOTY.

— Pykoeoocmeo nonv3oeamensa — BBI3BIBAET PYKOBOJCTBO IOJIb30BATENS
gepes peaaKTop, aCCOIMUPOBAaHHBIN ¢ (aitamu tuna *.rtf.

— O npozpamme.

— Ymo H06020? — CriicOK OOHOBJICHH 1O CPABHEHUIO C MPOIION BEpCcUeit

5. PaboTa ¢ MoAeABIO

Jns wadama paboTel € MpOrpamMMoin
HEOOXOQMMO  3aJaTh  PAcCUYEeTHYI0  MOJEIb.
Mopens mpeacTtaBiasieT co0OM  OAMH WM
HECKOJIbKO TIPOM3BOJIbHBIX MHOTOYT'OJIbHUKOB,
KOTOpbIE 3aJal0TCAd KOOpJWHATAMHU BEPIIUH U
MarHUTHBIMH ~ cBoWicTBamu  (Jy, J;). Ywucno
BEPIINH B MHOTOYTOJILHUKE HE OTpaHU4YeHo. [[7s
OTIpeICICHUS KOOpJIMHAT BEPIINH

Teno 1 |

Puc. 5.1. 3amanue moaenu.

MHOTOYTOJIbHUKA UCIOJIb3YETCS OPTOrOHAJIbHASL CUCTEMA KOOPAUHAT XZ, TI€ OCh X
HamnpaBJieHa BOPABO, & OCb Z — BHU3. Q0X00 6epuiun 0CyuwyeCmenaemcs cmpozo
no uacoeoui cmpenke (puc. 5.2.)!!'! Koopaunarel Tena BBOJSATCS B TAaONHIly B
001acTH MOJIECIM Ha BKJIAJIKE C COOTBETCTBYIOIIMM 3arojioBKoM (puc. 5.1.).

0

X

Ty(Xe; Z4)

T,(x;; z,)

Puc.5.2. 3aganue moaenmu.
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JloGaBieHne CTpPOK  TaOJMIBI  MPOUCXOJUT  ABTOMATHYECKU  TpU
peIaKTUPOBAHUU TOCIEAHEN CTPOKU TaOIUIIbI C KOOPJUHATAMU BEPIIIHH.

Kaxx/ip1ii MHOTOYTOJIBHUK XapaKTEepU3yeTcs BEKTOPOM HaMarHUYMBaHUS J,
KOTOpBIM 3ajlaeTcs TMpU TOMOIIM KOMIOHEHT Jx u J;, BBOAUMBIX B
COOTBETCTBYIOIIIME OKHA.

JloOaBiieHre Tena B MOJIENb OCYIIECTBIISIETCSI KHOMKOM «+», ynalieHue —
KHOMKON «-». YJaleHUue TeJl OCYLIECTBISIETCA MO MOPSAKY, OT IOCIEAHETO K
neppoMy. llepexiroueHne Mexnay TelaMM MOJEIN IPOU3BOJAWTCS BKIIAJKaMU
«Teno 1» , «Teno 2» u 1.1. KHONKK «+» U «-» MOCTOAHHO HAXOASATCA HA MEPBOU
HEyAAISIEMOM BKIIAJIKE.

5.1. 3axanue moaem ¢ noMoubIo ¢aiiia

Mojenb TakXe MOXHO 3aJaTh ITyT€M IIOJATOTOBKH TEKCTOBOTO (aiima c
pacumpenrem *.mod. Takoii ¢aiin MOXHO co034aTh B JHOOOM TEKCTOBOM
penakTope, Harpumep, B bioknore (Notepad). ITporpamMma Takke HOAAEPKUBACT
U JpyTHE PaCHIMPEHHsS TEKCTOBBIX (aijoB, B TOM uyucie, *.txt, omHako, 1O
YMOJIYaHHIO YCTaHOBICH *.mod.

CTpykTypa 3allMCH TaKOro TEKCTOBOTO (ailla BBHITIISAIUT CICAYIOIIHM
obpazom:

Nl

JrJ!
X1 Zy
Xz Z,

......

['me N" — yucno BepmwH, J; J] - KOMIIOHEHTHI BEKTOpA HAMAarHUYEHHOCTH U X
Z, — KOOpAMHAThl BEpPLIMH N-r0O MHOIOYyroJibHuUKa. Paznenurenem sBisercs
npoben. JlecITUUHBINA pa3enuTenb ONpeAesieH CUCTEMON, Ha KOTOPOM B JaHHBIN
MOMEHT HCHOJIb3yeTCs Tporpammal

-7 -



OTtkpeiTHe (aiiia MOJETN OCYIIECTBISACTCS Yepe3 MeHio Datin>3aepy3ums
Mooerb.

5.2. Coxpanenue Moaesiu B (paiin

3aJaHHYI0 MOJIEJIb MOKHO COXPAaHUTh B TEKCTOBBIM (pailyl ¢ paciiupeHueM
*.mod. JlecATHYHBIN pa3leNuTeNb, KOTOPBIA OyJeT HCIOJIb30BaH IPU 3aIUCH
daitna, ompeneneH CHUCTEMOM, Ha KOTOpPOH B JaHHBII MOMEHT HCHOJB3YeTCs
nporpammal

[Ipouenypa  coxpaHeHHsi  BBI3BIBAETCA  4Y€pe3  [JJAaBHOE  MEHIO
Daiin=Coxpanums Mooenb.

6. IlapameTpsl npodHuasa

6.1. PaBHoMepHasn ceTh 0e3 pejibeda

Ecmn Tpe6yeTC51 IMPOU3BCCTH PACUCT IIO [ [JdaHHee npodund
paBHOMEpHOM ceTH, Oe3 3amanus penbeda (uam | © cwarom O Browar (s

1

peHBe(l)OM MOYKHO HpeHe6peqb), TO K.oaqyecTED TONER NpOSHNA 50
1eaecoo0pa3sHo BbIOpaTh B paszfiene «/Januvle | Warnonpaduna, km 0.5
npogunsy (puc.4.) TMyHKT «c wazom». Tlocne | Hamanpodgung, km 245
4ero HEOOXOIMMO 3aJaTh KOJUYECTBO TOUYCK AT B (e T ) M 7]

1

npodmis M mar 1mo NpodHI0 B KHIOMETpax. Lo ! 2
JnvHa npoduns paccuMTacTCs aBTOMATMYECKH. Pyuc. 6.1. Iloaxs BBO;a
Taroke HEOOXOINMO yKas3aTh HAYAIBHYIO TOYKY  naHHBIX IIPOQHIIL.

npodwis mo ocsiMm x u Z. HamomamM, 9TO OCh X

HaIpaBJIeHa BIPABO, & OCh Z — BHU3.

6.2. Pacuer B NpOM3BOJILHBIX TOYKAX C pejibehoM

[Tpon3BoOIBHBIC TOUKH 3a1aI0TCS ABYMsI KOOPIWHATAMH X U Z, YTO MO3BOJISIET
yuuTbiBaTh penbed. s aToro gpopmupyercs TekcToBo# (hailia ¢ pacimpeHueM
*.rel u cnenyromieii CTpyKTypoOW:

X{ Zy
X; Z;
Xy Z,
KoopaunatHas cucremMa coxpaHsieTcsi MPeXXHENW OCh X HalpaBlieHa BIIPaBO, a OCh Z
— BHU3.

Jlns 3arpy3ku ¢aiina HeoOX0AUMO MOCTaBUTh MEPEKIoUaTesb B MyHKT «B

TOYKaX» U JaJiee HaXKaTh KHOIKY MPOQuIib, KOTOpasi CTAaHET AaKTUBHOM.



7. 3agaHHEe HOPMAABHOI'O IIOAS

HopmanbHoe MarHutHOE mosie 3eMiId 3aJaeTcsi TPeMs OpPTOTOHAJIbHBIMH
komroHeHTaMu X, Y, Z — ceBepHOH, BOCTOYHON M BEPTHUKAIBHOM COOTBETCTBEHHO.
Pacder HOpManIbHOTO MOJSI MOXKHO OCYHIECTBUTH B JIOCTYIHBIX IMpOrpamMmax o
HPUHATBIM ~ MOZCJIAM, HAIIPUMED, IIporpamma K.OMMOHEHTEI HOPMENEHOrD N0A1A Cuet
Geomag®  npennasHadeHa S PACUETA | BepnaneanZ wln | 50000 ||z
HOpMasTbHOTO T0JIs 110 Monenu |GRF. CesepraaX.wTn [ 1o || W X

HopMmaieHOE Mojst MrparoT POJIb TONBKO | Bocrowaat.wln | 0| [T
npyu  pacdyere [-aHOMalWii, a TpU pacyerax
aHOMAJIBHBIX mosieil Z, u X, ero sajanue He PHC. 7.1. Iloms BBOxA

o0s3aTeNbHO (CM. pazaen 1). KOMIIOHEHT ~ HOPMaJIbHOI'O
TOJIS

8. PemteHHe NpsAMOH 3aa4yH MarHHTOpPa3BeAKH

3agaiite MoAeb (CortacHo 1.4).
Beeaute mapamerpsl npoduiis (COriiacHo 1m.5)..
3agaiiTe KOMIIOHEHThl HOPMAJILHOTO MOJIs (COTJIACHO I1.6)..
Bri6epute paccuuThIBaeMbIe COCTABIISIFOIINE aHOMAJIBHOTO TOJISL B pa3fiele
«Cuemy (puc. 4).
5. Haxwmure cuer.

PesynbraThl pacueToB, a Takke X-KOOpAMHATA TOYEK pacuera, BHIBOASITCS B
tabauiy (puc. 8.1.). ABTOMaTHYECKH CTPOSATCS rpadUKU BHIOPAHHBIX KOMIIOHEHT,
PACCUUTHIBAIOTCA WX aMIUIUTY/bI, BBIBOAUTCS MOJENb. AMIUTUTYABl KOMIIOHEHT
AHOMAJIBHOTO TIOJISI  PACCUMTHIBAIOTCA KAaK PAa3HOCTh MAaKCHUMAJIbHOTO U
MUHHUMAJILHOTO 3HAYEHUH.

W

— PesyneTaTh pacieTos

L, . X, T, -
M HTn HTn HTn

_ 60079 | 1006 78,641

1 125447 12863 125,488

64,35 -74.279 43533

Puc.8.1. Pe3ynbTarsl pacyeTos.
-3,609 -43,5591 -12,082
0,145 518 -1,546

17432 -5.643 15,987
21,654 -20,249 17,301
3,411 -23,013 3.538 i

= I I A - S LW |

=]

3 TIporpammy Geomag MoxHo ckadathk Ha cTpanuuke http://www.ngdc.noaa.gov/IAGA/vmod/igrf.html .
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8.1. CoxpaneHue pe3yibTaTOB Pac4eTOB

JIJist coxpaHeHusl pe3yJbTaTOB B TEKCTOBBIN (haiiil, MOKHO BOCIIOJIb30BATHCS
60 kHomKoM «Coxpanumey» MOA TAaOIULIEH Pe3yJbTaTOB, TUOO TJIABHBIM MEHIO
Daiin=>Coxpanums pe3yromam.

Pe3ynbTaThl pacyeToB ICIMKOM COXPAHITHCSA B TEKCTOBBIN (aiin (puc.8.2).
Pazgenurens Mexay 3HadeHUSIMU — TIpoOen. PazmenuTens menoit u qpoOHOM YacTu
ONPENIEIIEH CUCTEMOM.

[ JRI=TEY

Maiin Mpaeka ©opMat Bua CnpaBka

Z,HTNn X,HTn T,HTH =]
60,079 100,686 78,041
125,447 12,63 125,488
64,35 —74,279 48,533
-3,609 -43,591 -12,088
-0,149 -9,18 -1,946
7,432 5,643 15,987
21,694 -20,249 17,301
9,411 -29,013 3,538
-2,231 -25,598 -7,208
-7,432 -18,869 -10,988
elo 1
-4,272 8,971 -2,429
-3,253 12,63 -0,713
0 17,325 3,403
7,49 21,802 11,62
20,468 21,568 24,3
34,06 9,674 35,296
34,107 -11,793 31,132
18,753 -23,92 13,697
4,965 -22,314 0,492
-1,754 -16,635 -4,982
elo 2|
64,35 91,629 81,07
128,7 0 126,201
64,35 -91,629 45,131
-11,1 -65,393 -23,709
_20, 616 30,748 —26,246
-16,628 -15,316 -19, 309
-12,413 -8,456 -13,831
-9,342 -5,003 -10,159
-7,196 -3,284 -7,7
-5,678 -2,234 -6,0006

Wl wrRkhP O oWk O wEmsl R kPO

=

A

Puc. 8.2. ®aiin pe3ynbTaTos.
Jlnst cOpoca TeKyIIe MOIeNIN U Pacue€TOB HAKMHUTE KHONKY « OUUCTUTHY.
O, HpOCMOTp aHOMAaABHBIX IIOAE€H OT OTAECABHBIX TEA
IIporpamma mo3BOJISET MPOCMATPUBATH AHOMAJBHBIE IIOJSA OT OTAEJIBHBIX

ten. Jlus 3TOro HeoOXOAMMO BBIOpPaTh B BBINQJAIONIEM CIIMCKE, B pasjecie
«IIpocmoTp rpadukos» (puc.9.1.), uckomoe Teno.
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[pocMoTp rpadwyKoe
Bee Tera | & | > | ¥ Bee & onHom MacwTate

Teno 1
Tema 2

Puc. 9.1. OkHO pocMOTpa aHOMAIBHBIX MOJIEH OT OTAEIBHBIX TEIl.

Mexnay TenamMu MOJAENM MOXHO NEPEKI0YaThCi IyTeM  BbIOOpa
HEOOXOJUMOW MOJIEIM B YHNOMSHYTOM BBINAJAIOIIEM CIUCKE WIM C HOMOIIbIO
KHOIIOK IIepexo/la K CIHEAYIOIEMY MW TMPEAbIIAYIIEMY TEIy «<&» H  «=).
KoMITOHEHTHI 10151 BKITFOUAIOTCS M BBIKJTIOYAIOTCS ¢ TTOMOIIBI0 (urakkoB Z, X, T.

B oxHe «AMIMTyna» NpPHUBEACHBI aMIUIUTYAbl AHOMAJIBHBIX IIOJEH OT
KQKJIOr0 TE€JIa, PACCUMTAHHBIE KAaK Pa3sHOCTh MAKCUMAaJIbHOIO M MUHHMAJIbHOTO
3HAYECHUS ITOJIS.

CoxpaHutb OTOOpa)KEHHBIE JAHHBIE B TEKCTOBBIM (aiiil MOXKHO MyTeM
HaxaTuss KHOnKH «Coxpanumsy. KHoONKa «3axpuimeu» 3akpbiBaeT (opmy
IPOCMOTpA U BO3BPALIAET M10JIb30BATENsl K OCHOBHOM (hopMe IPOTrpaMMBbl.

10. HacTpoHKH nmporpaMmal

B BEpCUU 1.2. IIPEyCMOTPEHBI HEKOTOPBIE BO3MOXXHOCTH
MOJIb30BATENILCKOM HACTOMKM TporpamMmsbl. JluamoroBoe okxHO «HacTtpoitku»
(puc.11.1.) mnonp3oBaTeNb  MOXET  BbI3BaTh  4Yepe3  TIJIABHOE  MEHIO:
Qavnr=Hacmpouxu.

[Tonb30BaTeah MOXKET HACTpAUBaATh MYTH MAMOK, Ky/1a IO YMOJTYaHUIO OyayT
pasmematbest paitnbl Moaenu, dhaiiiel penbeda u (paisibl pe3yabTaToB pacyeToB U
napameTpbl HOpPMaJIbHOTO 110JIs1, KoTopble IIporpamma 3arpy»aer npu crapre.

Eciu ormeuen ¢unaxok «ToyibKo Ui TEKyIIEro CeaHcay IMporpaMMa He
COXpaHUT U3MEHEHHUSI MOCTIE Mepe3anyckKa.

_ioix]

— Mym
PafinG Mogem ID:"-science"-suﬂ"-.l"ﬂag Madel_1.4"MagModel"Magmodel*bin“Debug'm
PN penkeoa Icience"-&nﬂ"-.l'ﬂag Model_1.4"MagModel*Magmodel*bin*Debug model
CoXpaHeHWE Mo YMOMHaHWHD ID:"-science"-suﬂ"-.l"ﬂag Maodel_1.4"MagModel*Magmodel*bin*Debug're

— KomMnoHeHTH HOpManeHoro NonA

BepmvraneHan £, HTn I L0000

CeeepHan X, HTn I 10000 ™ Torexo anm Texywero ceanca

Boctouran Y. HTR I—I]I Mo mse | V/'D'E' | ¢ Her |

Puc. 11.1. JIluanoroBoe OKHO HACTPOEK MPOTrPaMMBL.
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B paznene «KOMIOHEHThI HOPMATBLHOTO MOJISH MOXHO 33J]aTh KOMIIOHEHTbI
HOpPMAJIbHO MAarHUTHOrO MoJs 3eMJIM, KOTOpble OyIyT 3arpyxkarbcs IO
YMOJTYaHUIO MPU 3aITyCKE MPOTPaMMBI.

Knomnka «McxonHbie» BO3BpalllaeT HACTPOUKH OIpPECICHHbIE B MPOrpaMMe

10 YMOJTYAHUIO.

11. lOIOAHHTEABHBIE BO3MOIKHOCTH
11.1. KanbKyJATOPp HAMAarHU4e€HHOCTH

Jlns pacyeTa mapaMeTpoB KOMIIOHEHT BEKTOpa HAMArHUYEHHOCTH J; U Jx Ten
MOJIEJIA MOYKHO BOCIOJIb30BaThCsl KanbKynaTopoM HaMarHM4€HHOCTH (ITporpamma
Namag). BbI3BaTh KalbKynaTOp MOXHO uepe3 MeHw: Cuem=>Kanvxynamop
HamazcHuyenHocmu. VIHTepdeiic KanbkynsiTopa HaMarHWYEHHOCTH TOKa3aH Ha
puc.10.1.

UtoObl paccuuTaTh UHAYKTUBHYIO M CYMMapHyIl0 HaMarHW4eHHOCTb
HEeOOXOMMMO BBECTH 3HAYEHHME MATHUTHOM BocmpummumBocTH &, x10° en. CU,
KOMIIOHEHThl HOPMAJIbHOTO TOJISl, @ TAaKKE KOMIIOHEHThl BEKTOpa OCTAaTOYHOMU
HAMarHUYE€HHOCTH.

NHaykTUBHASE HAMarHUYEHHOCTH OIpeeseTcs no Gopmynam

Jl = ae_XO J = ®Zy
X ! z !
Ho Ho
a CyMMapHasi

JE=J31 430,302 =30 +30,

Sromag —iEix
— MartuTHan BOCNPMMMYHMBOCTE _Hl'l[l;'_l"lﬂ'lnlﬂl'lﬂﬂ HEM3rMW4YEHHOCTE |

&= IEI}D *10™-5 en.CI.

Jz
—Hopmanktioe none Jx Il].l]159154 Alm
20 IE-DDDD HTn
— CYMMBPHER HEMErHWYEHHOCTE

x0 [10000 T
i Jz [0.1895774 mm

—OcTatounan HAMArHWMERHOCTE |
Jx II].I.H59154 Adm

Jnz ID.11 Alm
Jnzx ID.I}?:- Al

Cnaocubo. ana obHYNEHWMA pE3YNLTATOE HaxmuTe Chpoc

0.0795774 Alm

Cépoc | Beieon |

Puc. 11.1. BHemHuil BUJ KaabKylIsTOpa HAMarHU4EHHOCTH
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