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BBeneHue

[Iporpamma MagModel Bepcuu 1.2. mpegnazHadeHa sl peuieHus mpsMon
3a/layy MarHUTOPA3BEJIKH JUIsl Teja Mpou3BobHOM (hopmbl. [Iporpamma Hamucana
Ha s3bike Visual Basic NET 2010 Express, ¢ ucnoiab3oBaHUEM IUIaTGOPMBI
Framework NET 4.0. Ilporpamma mnpenHa3HaueHa Jid HCIOJIB30BaHHUS Ha
oleparnoHHoii cucteme cemeiicrea Windows (XP/Vista/7) . ABrop mporpammbr —
Hosukos K.B. (novikovkv@gmail.com).

[Iporpamma siBrsieTcst OecIIaTHOM M pacIpOCTPaHACTCS IO MPUHIUITY
freeware (cm. JIuniensnonnoe CornamieHue).

Buumanue, nepeo wnauanom pabomwr ybeoumech, umo HaA KoMHvlomepe
yemanoenen naxem Microsoft Framework NET 4.0°, neo6xo0umvl 0nsi pabomoi
npOSPaAMMBbL.

1. PuU3HYECKHE H MAaTEMATHYECKHE OCHOBBI

Jlis  pemieHuss ABYXMEpPHOM 3alauyd  MPUMEHSIETCS Teopusl  (DYyHKIIHA
KoMILIeKCHOro nepeMenHoro [Hupynbsckuii, 1990; brnox, 1993, 2009]. Ilone T B
KOMILUIEKCHOM BHJI€ MPEJICTABISIETCS KaK

T(u)=Z(x,z)+iX(x,z), 1.
rae u — KOMIUIGKCHOE uucyio. 7(u) Ha3bIBaeTCsl KOMIUIEKCHOM WHAYKIHUEH
MarHuTHOTO TOJIA.

u=x+iz, 2.

[TpumeHsiss KOMIUIEKCHbIE TIEpEeMEHHBIE, OOBIYHO MPUHUMAIOT CUCTEMY KOOpPJIMHAT
C OCBIO X, HAIIPaBJICHHOW BIIPABO U OChIO Z, HAIIPABICHHOW BBEPX
Texy1ryto TOuKy BHYTpH Tejla ¢ KOOpAUHATaMU & U { OMUILIEM KOMIUIEKCHOM
nepeMeHHon w = &+ i,
HamaramdyeHHocTh OyzieT paccMaTpuBaThCsl Kak KOMIUJIEKCHBIN MapamMmerp,
BBOJIUMBII (hOPMYIIOIA:
I(w)=1.(6,6)+il (&5), 3.
KommiekcHast MHIYKIIMST MAarHUTHOTO TOJISL I IByMEPHOW Mozenu Oyner
OMUCHIBATHCS CIEAYIOINM UHTETPATIOM:
woi ¢ I(w)dS
Tlu)="" [~
4 s (w—u)
Ecnmu paccmoTpers pelnieHue MNpsMOM 3aJayd  MarHUTOPa3BEIKW IS
MPOU3BOJILHOTO OJTHOPOAHOTO N-yroiabHuka. O003HauUM €r0 BEPIUIMHBI KaK Wy, Wa,
W3, ..., Wy. Tak Kak MHOTOYTOJIBHUK 3aMKHYT, TO wyt1l = w; . OOpaTuM BHUMaHUE
Ha TO, YTO MHOTOYTOJIbHUK MOXET ObITh U HEBBINYKIbIM — Yy HEro JIMIIb HE
JOJIKHO OBITh TOYEK CaMOIIEPECEUCHHS.

4.

! Tlox npyrumu Bepcusamu Windows mporpamMma He TeCTHPOBAIACh.

Pacnipoctpansiembiii naker Framework NET 4.0 moxHO ckauaTh Ha caiite IeHTpa 3arpy3ku Microsoft mim
HanpsiMylo 10 cchuike http://www.microsoft.com/downloads/ru-ru/confirmation.aspx?FamilylD=0a391abd-25c1-
4£c0-919f-b21{31ab88b7.
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[IpoBens panx npeoOpa3zoBaHuii, NOJIy4rM Belpaxenue [bnox, 1995, 2009]:

Mol <
T(u):4—ZKnln(w—u), 5.

n=1

/1€ KOMIUIEKCHBIN KO3 PuIueHt

K = Wi ~ Wui _ Wit =~ Wy =2 an — an—l _ <t311-&-1 _Fvn
0= =
Wy =Wy Wit =Wy Wy = Wy Wil =Wy

n n

6.

JlefictBuTenpHass 4YacTh 4uciaa 1(#) COOTBETCTBYET BEpPTHKAIbHOMU
COCTaBJISIOIIEN aHOMAJIBHOTO MOJIA

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

Jnis Haxoxaenus Mmoayisi AT, mpuMeHseTcsl TapMOHUYECKOe TPUOTHKEHHE,
To ectb AT, onpenensiercs Kak mpoekiusi Bekropa T, Ha BEKTOpP HOPMaJbHOIO
MarHutHoro nodist 3emnu Ty. Takum oOpazom

X AX, +Y,AY, + Z,AZ,
AT, ==° ° e 9.

JXE+Y2 + 72

2. HaTepdeiic nporpaMMsbI

HNutepdeiic mporpaMmmpl BKItOUaET B ce0sl cienyrorue 61oku (puc.1):
1. 3amanue mapameTpoB mpodus.
2. 3amaHue MOJEIIH.
3. 31aHue HOPMaJIbHOTO MAarHUTHOTO TTOJISI.
4. BpI00p paccUMTHIBAEMBIX KOMITOHEHT.
5. BeIBOA pe3ynbTaTOB.

6. OtobOpaxkeHue rpaduka.

7. OtoOpa)keHne MOJIEIH.

8. NndopmanmonHas cTpoka.

9. Ynpasasromue KHOIIKY.

10.Uudopmaniys 06 aMIUIUTYe AHOMAJIbHBIX MOJIEH.
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®aiin  Mogens  PacueTs

—h
@ cwarom Broukax

TOuEK NP

LWiar no npopumo, KM
Lnwwa npoduna, kM

— PesyneTate pacuetos

.L‘” Hin
3 4_3&3
|-55 |5817
[5  |708
|45 [e783
| -4 11,043
[35 14214
[3 [1ems

PacueT NpoBeneH yCnemwHo.

8

Ot ten AZ=150,045uTn

AX=174 88 nTn

]ﬂlmmlw.mmz

Puc. 1. OOGmuit Bua nporpammel DPM.

3. 'AaBHOEe MEHIO

['1aBHOE MEHIO MPOrpaMMbl UMEET CIEAYIOLLYIO CTPYKTYPY.

daiin:

— Coxpanump pe3yrpmam — COXPAHEHUE PACUETHBIX JAHHBIX B TEKCTOBBIN
daiin, ¢ pa3aeauTeasIMUA B BUIE TTPOOEIIOB.

— 3acpyzums Mmodenb — OTKPHITH (aitm mojenu (TEKCTOBBIN (daitn c
pacmpenuem *.mod).

— Coxpanumu moodesib — COXpaHUTh MOJIETb B TEKCTOBOM (hailll.

— Hacmpouku.

— Ilepesanyck npozpammot.

— Buixoo.
Moaen:

— /lobasums meno — no6GaBnsieT TENO B MOJEIb U COOTBETCTBEHHO BKJIAJIKY

«Temo Ny.

—  Yoanums meno — ynanser nocieHU MHOTOYTOJILHUK U3 MOJICTIH.
— Tecmoeasa mooenwn 1.
— Tecmoesasa mooenn 2.

Pacuer:

— Cuem — pacdeT aHOMAaJIbHOI'O MAaroHuTHOI'O I10JIA 110 3aJJaHHOM MOJICIIH.

-5-



— Ilpocmomp anomanuiit om omoenvHwvix mea — BbI30B (HOPMBI TPOCMOTpPaA
aHOMAJIUHU OT OTJIENIbHBIX TEJI MOJICIIH.

ITomomp:
— Jluyen3un — OTKPBIBAET TEKCT IOJb30BATECIBCKOIO COIJIALICHUS 4Yepe3
penakTop «bIIOKHOTY.
— Pykoeoocmeo nonvzoeamena — BBI3BIBAET PYKOBOACTBO IOJb30BATEIA

4yepe3 pelakTop aCCOMUPOBAHHEIN ¢ (aitmamu Tuma *.rtf.
— O npozpamme.
— Ymo 060207 — CriicOK OOHOBJICHUI 110 CPABHEHUIO C MPOILION Bepcuei

4. PaboTa ¢ MOZEABIO

Jlns  Havama paboOThl € TIPOTPaMMOM

Teno
HEOOXOMUMO  3aJaTh  PACUETHYIO  MOJEJb. el |

Mogens mpexacraBiasger cobOil  OAMH WM R “ |22 = o
HECKOIIBKO IPOM3BONIBHBIX ~ MHOTOYTONILHHKOB, |~ & ; k[
KOTOpBIE 3aJal0TCsl KOOPAWHATAMHM BEPINUH M ; ; —
MarHuTHeIMA ~ cBoiicTBamu  (J,, J.). Ywucno hd il il
BEPIIIMH B MHOTOYTOJbHUKE HE OrpaHrueHo. J[is Prc. 2. 3a1aHHe MOJEIH.
OIpeICICHUS KOODPIHHAT BEPIINH

MHOTOYTOJIbHUKA UCIIOJIb3YETCSl OPTOTOHAJIbHASL CUCTEMAa KOOPAUHAT Xz, TJIe OCh X
HampaBJieHa BIIPaBO, a OChb z — BHU3. O0X00 8epuiUH OCYUWeCMEAAEMCaA CIpO2o
no uacoeoii cmpeaxe (puc. 3.)!!! KoopauHaTel Tena BBOIATCS B TAOIUIy B
00J1acTh MOJIeNIM Ha BKJIAJKE C COOTBETCTBYIOIIUM 3aroJIOBKOM (puc. 2.).

JloGaBneHne CTpPOK  TaOMMIBI  MPOUCXOAUT  ABTOMATHUECKH  IIpU
PEIaKTUPOBAHUU TIOCIETHEN CTPOKH TaOIHUITHI C KOOPIMHATAMH BEPIITHH.

Kaxxp1ii MHOTOYTOTPHUK XapaKTEPU3YETCs BEKTOPOM HaMarHWYWMBaHUS J,
KOTOPBIH 3alaeTcs TMpW TOMOIIA KOMIOHEHT J, ®u J,, BBOAUMBIX B
COOTBETCTBYIOIIIHE OKHA.

0 5

T,(x; zy)

Zvy

Puc.3. 3aganue moaenu.



JloGaBneHre Tena B MOJETh OCYIIECTBIISICTCSI KHOMKOW «+», yAalleHHe —
KHOTIKON «-». YjajeHue Tesl OCYUIECTBISETCS MO MOPSJAKY, OT TMOCJIEAHEro K
nepBoMy. llepexitoueHue Mexay TelaMH MOJIEM TPOU3BOJIUTCS BKJIAJKaMU
«Teno 1» , «Teno 2» u 1.1. KHONIKK «+» U «-» MOCTOSHHO HAaXOMSTCA HA NEPBOU
HEeyJaIsIeMO BKIIaIKe.

4.1. 3apanue Moaeu ¢ moMoubIo ¢aiiaa

Mopens Takke MOXKHO 3aJaTh IMyTEM IOJATOTOBKH TEKCTOBOTO (aiina c
pactmmmpennem *.mod. Takoi ¢daitm MOXKHO cO31aThb B JIFOOOM TEKCTOBOM
penakrope, Hanpumep, B broknote (Notepad). [Iporpamma Taxke mojaep>KuBaet
U JpyTHE PaCHIMPEeHHs] TEKCTOBBIX (HaljioB, B TOM dYHUCie, *.txt, OgHAKO, IO
YMOJYaHUIO YCTaHOBJEH *.mod.

CTpykTypa 3ammMcu TaKOTO TEKCTOBOTO (ailia BBITISIUT CIEAYIOIIAM
oOpazom:

......

'ne N — uucno BepuiH, J' J! - KOMIOHEHTHI BEKTOpa HAMAarHUYEHHOCTH U X
Z! — KOOpIMHATBHI BEPIIMH #-I0 MHOIOYrojJibHUKa. Pasnenurenem sBisgeTcs
npoOen. JlecaTHUHbIN pa3enuTeNb ONpeeieH CUCTEMOM, Ha KOTOPON B JTaHHBIN
MOMEHT UCIOJIb3yeTcs Iporpammal

OtkpeiTHE (aiiyia MOJEIN OCYIIECTBISIETCA Yepe3 MeHIo Dailn>3acpy3umo
Mooenb.



4.2. Coxpanenue mojaeau B gaidi

3alaHHYI0 MOJIeJIb MOKHO COXPAaHHUTh B TEKCTOBBIN (pailll ¢ pacmipeHuem
*mod. [lecaTuuHblil pa3znenuTenb, KOTOPbIA OyJIeT HMCHOJb30BaH MpU 3aMHCH
(aiina, ompeAereH CHCTEMOW, Ha KOTOPOW B JAaHHBIA MOMEHT HCIOJb3YETCS
nporpammal

IIpouenypa  coxpaHeHMs  BBI3BIBACTCS ~ 4Y€pe3  T[JIABHOE  MEHIO
Datin=>Coxpanums Mooens.

5. [TapameTpsl npoduAsa

5.1. PaBHomepHasi ceThb 0e3 pesibeda

Ecim Tpe6yeTC}I IMPOU3BCCTU PACUCT IIO [ AsnHkie npodHaA
paBHOMEpPHOH ceTu, 0e3 3amanus penbeda (wmm | © cwarom O Browar | [lposie

[ oo
peﬂbe(l)OM MOSKHO HpeHe6peqb), TO K.onW4ecTED TovEK NpO®HAA I 50
1enecooOopa3sHo BbIOpaTh B pasnene «/lannvle | Warnonpaduan. km [ 05
npoduna» (puc.4.) MyHKT «c wazom». Tlocnme | Dmmanpopuns, ke R
Yero HEOOXOJMMO 3aJaTh KOJHMYECTBO TOYEK R ED el e ) e 200

1

npodmis U UwAar mo HpopUI0 B KUIOMETpax. Lo ! S
I[J'II/IHa HpO(bHHH pacCUUTACTCA aBTOMATHYCCKH. Puc. 4. Tlomsa BBOJJa HAaHHBIX
Takke HEOOXOJUMO yKa3zaTh HayajdbHYIO TOUKY poduIs.

npoduis mo ocsiM x U z. HamoMHuM, 4TO OCh X

HaIlpaBJIeHa BIPaBO, a OCh Z — BHU3.

5.2. Pacyer B IpOM3BOJIbLHBIX TOYKAX € pebedoM

[Tpon3BOIBHBIE TOUKH 33/IAI0TCSI IBYMSI KOOPAUHATAMH X U Z, YTO TIO3BOJISIET
yuuThIBaTh penbed. st aToro gopMupyercs TEKCTOBOM (haiiim ¢ pacimpeHrueM
* rel 1 caeayromen CTpyKTypOM:

X7z

......

KoopannatHas cucteMa coxpaHseTcsl MpeKHel OCh X HampaBlieHa BIIPaBo, a OCh Z
— BHU3.

Jlns 3arpy3ku (¢aiina HEoOXOAMMO MOCTAaBUTh MEPEKIoYaTedb B MyHKT «B
TOYKaX» W Jaliee HaXXaTh KHOMKY MPO(IIb, KOTOpasi CTAHET aKTUBHOM.

6. SanaHHe HOPMAABHOI'O IIOAS

HopmanbHoe MarHutHoe moJjie 3eMJid 3aJaeTcsl TPEeMsi OPTOTrOHAJIbHBIMU
KOMIIOHEHTamMu X, Y, Z — CEBEpHOI, BOCTOYHOM U BEPTUKAIIBHON COOTBETCTBEHHO.
Pacuer HOpManbHOrO MOJISI MOYKHO OCYWIECTBUTH B JOCTYIIHBIX MpOrpaMMax Mo

-8 -



HPUHATBIM ~ MOZCJIAM, HAIPpUMEpP, IporpaMma K.ornoHeHTE! HOprMansHara Nons Cuer

Geomag3 MMpcaHa3HauYCHa JJIA pacucra BepTukaneHan 2, HT A I 50000 v Z

HOpMaJIbHOTO 1OJIs 1o Moaenu IGRF. CemepHan i, HT A [ 1o || @ X
HopwmasbHoe Mmoiist UrparoT pOib TOJIBKO | Bocrowaa.wla | 0| [T

npu pacuere T-aHOManwii, a TIPW pacuerax

aHOMaNbHBIX Toniell Z, u X,, ero 3amamme me Ftuc. 5. [Iloms  BBoza

00s13aTenbHO (CM. paszen 1). KOMIIOHCHT  HOPMAaJIbHOTO

IOJIST

7. PellleHHe NPAMOH 3aAa4YH MarHHTOpa3BEeAKH

3anaiite Mojaenb (CoryiacHo 1m.4).
Beenute napamerpsl mpoduis (CoraacHo m.5)..
3afaiiTe KOMIIOHEHTHI HOPMAJIBLHOTO MOJIs (COTJIACHO I1.6)..
Br106epute paccuuThIBaEMBbIC COCTABIISIONINE aHOMAJIBLHOTO TOJIS B pasnese
«Cuemy (puc. 4).
5. Haxwmwure cuer.

Pe3ynbTaThl pacyeToB, a TakKe X-KOOpAMHATA TOYEK pacuera, BHIBOASTCS B
tabauity (puc. 5.). ABTOMAaTHYECKU CTPOSATCA rpaduKyd BHIOPAHHBIX KOMIIOHEHT,
PACCUUTHIBAIOTCS WX aMIUIUTY/IbI, BBIBOAUTCS MOJENb. AMIUTUTYIBI KOMIIOHEHT
AHOMAJIbHOTO  TOJISI  PACCUUTHIBAIOTCA KAaK Pa3HOCTh MAaKCUMAaJIbHOTO U
MHUHUMAJIBHOTO 3HAYCHUH.

b

— PesyneTarel pacyetoe

L, ta * <. =
- HT i HT

Ol [E 2,734

a5 |2 [2an

4 |27 |aam

35 |2em |aam

2 3428 |ags

25 |37 |3

2 |apw |saw -

Puc.6. Pe3ynbrarsl pacueTos.

Cuer DyucTiTE

CoxpaHuTe

JIJist coxpaHeHusT pe3yJbTaTOB B TEKCTOBBIN (pailyl, MO’KHO BOCIIOIh30BATHCS
60 kHomkoM «Coxpanumsy MO TaOJUIEH pe3yJbTaToB, JTUOO TJIABHBIM MEHIO
QDaiin>Coxpanums pe3yibmam.

Jlst cOpoca TekyIer MoIesid U PacyeTOB HAKMUTE KHOTIKY « OUUCTUTHY.

8. [IpocMOTpP aHOMAaABHBIX IIOAE€H OT OTAEABHBIX TEA

* Hporpammy Geomag MOKHO CKauaTh Ha CTpaHuuKe http://www.ngdc.noaa.gov/IAGA/vmod/igrf html .
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http://www.ngdc.noaa.gov/IAGA/vmod/igrf.html

[Iporpamma Mmo3BOJIIET NPOCMATPUBATh AHOMAJIBHBIE IMOJS OT OTAEIIBHBIX
ten. Jms aToro Heo6XoauMo BI3BaTh (opMmy mpocMmoTpa (puc.7.) depes TIIaBHOE
MeHI0: Pacuemuvi>IIpocmomp anomanuii om omoenbHblX mejl WM MyTeM HaXaTus
kHonkn «OTt Ten». Ha mosiBuBILIElcs (opMe MOXHO HPOCMOTPETh I'paduKu OT
OTJIETBHBIX TEJl, CAMH Teja, YHCICHHbIE 3HAYECHMS IOJISI U 3HAYEHUS] aMIUIATYAbI

aHOMAaJIU.
View ;lglﬂ

sl @8] 72

v X
VT

CoxpatuTe | 33KpPLITE |

— PesyneTatel pacueTos

L } X, Z, -
M| uTn HTn HTn

» 6412 3284 -7.196
557219 4059 2172
5 -2.161 5093 5,342
-45 |-5.258 6.5 -10.74°
-4 -10.514 8.456 -12.417
35 11502 11,243 -14,38¢
-3 -13.302 15,318 16620
25 [-14387  |21422 -18.93¢
-2 -141286 30,748 -20.61¢
-1.5 0 [-10.485  |44.533 -19.68¢
-1 154 65,393 111
05 (32029 8775 15112
] 81,07 91,629 64,35
0.5 120,601 | 56,985 111.55%
1 126200 |0 1287
15 58.25 -56.985 111,58

2 45131 -51.62% 5435 T
4| | »

— AMnnMTY Akl
AmnnutynaZ=149317 uln
AmnnurynaX=183258 uln
AmnnurygaT=154.33 uln

Puc. 7. OkHO mpocMOTpa aHOMAJIBHBIHN TT0JIEH OT OTAEIBHBIX TEJl.

B BhImajaromnieM CHHUCKE TPUBEJACHBI BCE Tela MOAEIU. Mexay Telamu
MOJENM MOXXHO TIEePEKITIoUaThCs IyTeM BbIOOpa HEOOXOAWMOW MOIeTu B
YIIOMSIHYTOM  BBINQJAOIIEM CIMCKE WJIM C NOMOLIBI0 KHONOK IEpexona K
CIEAYIOWIEMY W TMPEABIAYIIEMY TeIy «<» Hu «=». KOMIIOHEHThl Mo
BKJTFOUYAIOTCS ¥ BBIKJIFOYAIOTCSI ¢ ToMmotnbio (iaxkoB Z, X, T.

B okHe «AMIIMTYI@» NPUBEICHBI aAMIUIMTYAbl AHOMAJIBHBIX TIOJEH OT
KaXJ0TO TeJla, pacCUUTaHHbIE KaK Pa3sHOCTh MAaKCUMAJIbHOIO MU MHHHUMAaIbLHOIO
3HAYCHUS TOJIs.

CoxpaHuth OTOOpaKEHHBIC JAHHBIE B TEKCTOBBIM (haill MOKHO MyTEM
Haxatus KHomku «Coxpanumv». Knomka «3axpuimsy 3akpbiBaeT (opmy
IIPOCMOTPA M BO3BpAIIACT MOJIb30BATENS K OCHOBHON (DOpME MPOTrpaMMBI.

9. HacTpoHKH IporpaMmal

-10 -



B BEpCUU 1.2. IIPEyCMOTPEHBI HEKOTOPBIE BO3MOXXHOCTH
IIOJIb30BATEIILCKOM HACTOMKM mnporpammsel. [lmamoroBoe okHO «Hactpoiku»
(puc.8.) mosib30BaTeNlb MOXKET BBI3BATh Uepe3 riaBHOE MeHI0: Paiin—>Hacmpoiixu.

[Tonb3oBaTeNb MOKET HACTPAUBATD IYyTH MAIOK, KyJla 0 YMOJIYAHUIO OYIyT
pa3memiatbes (aitnbl Moaenu, daitnsl penbeda u Qailiibl pe3yIbTaTOB pacueToB U
napameTpbl HOPMaJIbHOTO 10JIs, KoTopble IIporpamma 3arpyxaet npu crapre.

Eciu ormeuen ¢rnaxok «Tonbko Al TEKYHIEro ceaHca» MNporpaMma He
COXPAaHMUT U3MEHEHUS 1OCIIE IEPE3AYCKa.

o
—MyTi

PaiinL MOBENK ID:"as::ienu:e"-,suﬂ"-..mej 2e_vs10\Dpm*DPG bin“Debug model

Faiinel penbeda ID:"as::ienu:e"-,suﬂ":.me_'I 2e_vs108Dpm*DPG bin*Debug model

COoxpaHEHWE NO YMOMYSHHHD ID:"as::ienu:e"-,suﬂ":.me_'I 2e_vs108Dpm*DPG bin*Debug*result

— KoMNoHEHTEI HOPMENLHOMD NONA

BepTukanetan 2, HTR I 50000
Cesepran X, uTn I 10000 [T Tonoko ana Texylwero ceatca

Boctoutan Y, HTn I 0 Mexomrisie | ¢ Her | Y
o

Puc. 8. /InanoroBoe 0OKHO HaCTPOEK IPOrPAMMBI.

B paznene «KoOMNOHEHTHI HOPMAJIBHOTO TOJSD» MOXKHO 33/1aTh KOMIOHEHTHI
HOpPMaJbHO MArHUTHOTO TIOJII 3eMJIM, KOTOpble OYyIyT 3arpyarbcsi IIO-
YMOJTYAHUIO TP 3aMyCKe MPOTPAMMBI.

Knornka «Mcxoanbie» Bo3BpallaeT HACTPOMKHU M0 YMOJTYAHHUIO.

10. JIOIIOAHHTEABHBIE BO3ZMOXKHOCTH
10.1. KaabKyJasiTOp HAMATHUYEHHOCTH

Jlns pacyeTta napaMeTpoB KOMIIOHEHT BEKTOPAa HAMATHUYEHHOCTH J, U J, Tell
MOJIENT MOYKHO BOCIOJIb30BaThCsl KanbKynsITOpOM HaMarHM4eHHOCTH (Iporpamma
Namag). BbI3BaTh KaJbKyJIATOp MOXHO uepe3 MeHw: Cuem=Kanvkynamop
HamazcHuyennocmu. WHrepdeiic KanbkynsTopa HaMarHMYEHHOCTH IIOKa3aH Ha
puc.10.1.

Urobbl paccyuTaTh HWHAYKTUBHYIO W CYMMapHYl HaMarHHY€HHOCTb
HEOOXOJIUMO BBECTH 3HAYEHHE MArHUTHOM BocrnpuumuuBocTu &, x10-5 en. CU,
KOMITIOHEHTbl HOPMAJIBHOIO IIOJIA, @ TaKK€ KOMIIOHEHThI BEKTOpa OCTAaTOYHOU
HaMarHU4eHHOCTH.

WMHayKTHBHAsE HAMarHUYEHHOCTh ONpeesercs o Gpopmynam

Ji = &X, Ji = &/,
’ Ko ’ Ko

a cyMMapHas
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Jr=JwJr I =T+ T

| mamag =10l x]

_Mmmmqm ] —Hrwmmrﬂdmmmm ]
= [o00 T10%-5enCh. | |z [0,0795774 A
~Hopmanewoenone — | | Jx [0.0159154 Aim

Z0 |5'IZI'I]'I]'I]I HTA
— CYMMBDHER HEMErHWUEHHOCTE |

x i HTn 3z [0.1895774 Aim

—OCTaTouHaA HEMEMHWYEHHOCTE |

Jnz (0,11 Alr

Ju |0.0459154  Alm

Jnx [0,03 Al Cﬁ"”“l mﬂl

Cnaocubo. aona obHYNEHWMA pE3YNLTATOE HaxmuTe Chpoc

Puc. 10.1. BHemHunii Buj KambKyJISITOpa HAMAarHU4EHHOCTH
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